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b1.B.ZIB.01.01 | Web-nporpammupoBanue Ha si3bike Python
b1.B./IB.01.01 | byxrantepckue nporpaMMHbI€ TEXHOJOTUU
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b1.B.ZIB.01.01 | KommbrotepHas rpaduka
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b1.B./IB.01.01 | OcHOBbI Hay4YHBIX UCCIEIOBAaHUI
b1.B.JIB.01.01 | IlpukmagHas cTaTUCTHKA
b1.B./IB.01.01 | IlpuknagHoii CHCTEMHBIH aHAIU3
b1.B.JIB.01.01 | Pa3pabotka AR/VR-npunoxennit




Mecto
TUCHUILUIMHBI B
yuyeOHOM
TIaHe

Ha3Banue JAUCIHUIITHHBI

b1.B.Z1B.01.01 | YnpaBieHnue GONbIINMH CHCTEMaMH

b1.B.[1B.01.02 | Big Data, mammuHOe 00y4eHHE B MaTEMaTHYECKOM MO/ICIINPOBAHUH

Bb1.B.JIB.01.02 | Ananuthueckas MexaHHKa
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b1.B.JIB.01.02 | MaremaTuueckue MOACIIH B OMOJIOTHH U MEIUIIUHE

b1.B.Z1IB.01.02 [ MaremaTudyeckue MOJEIN B 9KOHOMHUKE

b1.B./IB.01.02 | MaTtemaTnueckoe MOAEIMPOBaHUE U BU3yanu3anus Ha Python

b1.B.JIB.01.02 | MeToapl KOHEUHBIX JIEMEHTOB M KOHEYHBIX 00HEMOB

b1.B.ZIB.01.02 | MoaenupoBaHue NpUPOTHBIX MPOIIECCOB

b1.B.IB.01.02 | HedTsiHO# MHKXHMHUPUHT

b1.B./IB.01.02 | O6001meHHbIe penIeHUs H TEOPEMBI BIIOYKCHHUS

b1.B.JIB.01.02 | Pa3pa6otka 3D npunoxxeHui

b1.B./IB.01.02 | Teopust pyHKIINN KOMIUICKCHOTO IEPEMEHHOTO

b1.B.ZIB.01.02 | ®usuka

b1.B./IB.01.02 | Yucnennbie MeTOBI (IIPOABHHYTHIA YPOBEHB)

b1.0.01 Uctopus (uctopust Poccun, Bceobiast ucropus)
b1.0.01 Ounocodus
b1.0.01 YenoBek B COBPEMEHHOM MUpE

b1.0.01.AB.01 | KynbTypa u KpeaTuBHOCTh

b1.0.01./1B.01 | OcHOBBI COBpEeMEHHO COIHOIOTHN

b1.0.01./IB.01 | ITonutuka u ynpaBieHue

b1.0.01.1B.01 | Teopus BeposiTHOCTEN

b1.0.01./1B.01 | DxoHOMHKA JTHYHBIX PEIICHUN

b1.0.02 JlenoBoe ob1ieHNe: pUTOprKa U ITHCHMO

b1.0.02 WHocTpaHHBIH SI3BIK

b1.0.02 [IpaBoBas kynbTypa

b1.0.02 [IpaxTrukym 1o nngppoBoii KyasType: OCHOBBI TPOrPaMMHPOBAHUS
b1.0.02 IIpoexTHbII MEHETKMEHT

51.0.02 udpoas kymbTypa




Mecro
AMCIHILTHHLL B Ha3BaHue THCHMIIJIMHBI
yuyeOHOM
iaHe
b1.0.02./IB.01 | MaremaTtu4yeckoe 1 KOMITIBIOTEPHOES MOJICTUPOBAHUE B IPUPOIHBIX M WHIYCTPUAIBHBIX CUCTEMAX
b1.0.02.IB.01 | OcHoBbI mporpammupoBanust Ha si3bike Python
b1.0.03 be3onacHOCTb KU3HEAEATENIBHOCTH
b1.0.03 dusnueckas KylIbTypa U CIOPT
b1.0.03 DJEeKTUBHBIC AUCITUTUTHHEI 110 QU3HYECKON KyIbTYPE U CIIOPTY
b1.0.04 Aunredpa
b1.0.04 AHanuTHYECKasi TEOMETPHUS
b1.0.04 ba3bl naHHBIX
b1.0.04 JuckpeTHas MaTeMaTHKa
b1.0.04 JuddepennnanbHbie ypaBHEHUS
b1.0.04 KommuiexcHebrit aHanm3
b1.0.04 MaremaTHueckas CTaTUCTHKA
b1.0.04 MaremaTtnueckuii aHaIu3
b51.0.04 MeTo1bl ONTUMHU3AUUU U ONTUMAIILHOE YIPaBJICHUE
b1.0.04 OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHE
b1.0.04 Teoperuueckasi MEXaHHKa
b1.0.04 Teopus urp U UccaeTOBaHUE ONEPAIHiA
b51.0.04 YuciieHHbIE METOIBI
b1.0.05 BrruncnurenbHas MaTeMaTHKA
b1.0.05 Maremaruueckas JOoruka
Bb1.0.05 YpaBHEHUsS MaTeMaTH4ecKoi pu3nku
b1.0.05 OyYHKIMOHAIBHbBIN aHaIN3
OTI.B Brenenne B mpodeccuio (anantuBHas AUCIHUILIAHA JIJIST JIUIT] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI)
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Lenp Kypca - OBNaAeTh OCHOBHBIMH MPUHIMIIAMH Pa3pabOTKU IPOEKTOB HA OCHOBE BEO-TEXHOJIOTHIA
Ha s13bIKe porpammupoBanus Python

2. Mecto aucuumiinHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.01

3. KoMnerennuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUS JUCHUIIJINHBI

[1K-2

CriocoOGHOCTh MPUMEHSTH HOBBIE METOIBI HCCIICIOBAHUS B 00JIACTH MATEMATHIECKOTO
MOJIETMPOBAHUS, IPOEKTUPOBAHHSI, CO3MaHMs U MOIEPKKH HHHOPMAITHOHHO -KOMMYHHUKAITHOHHBIX
cucteM u 0a3 TaHHBIX B chepe MpodhecCHOHATHLHOMN IeATSIbHOCTH

B pe3yJbTare 0CBOCHUSA NUCHUIIJIMHBI oﬁyqalomnﬁcﬂ JOJIZKCH

3.1. 3HaTh:

3.1.1. OCHOBHBIC METO/IBI PEIICHNS IPUKIIAJHBIX 33/1a4, COBPEMEHHBIE METO/IbI HH(OPMAITHOHHBIX
TEXHOJIOTHH KOHIIETITYaIbHOTO IPOEKTUPOBAHUS;
COBPEMEHHBIE SI3BIKH MPOTPaMMHPOBAHHUS U METOBI MTapaJIENbHONH 00pabOTKN TaHHBIX. 3HAKOM C
conepskaaneM Enunoro Peectpa Poccuiicknx mporpamMM Amist 3IeKTPOHHBIX BHIYUCIHTEIBHBIX MAIIHH
1 0a3 TaHHBIX

3.2 YMmerh:

3.2.1. KOPPEKTHO O(OPMUTH pe3yJIbTaThl HAYYHOI'O TPY/Aa B COOTBETCTBUH C COBPEMEHHBIMHU
TpeOOBaHUAMU;
peann30BBIBATh YUCICHHBIC METO/IBI PEIICHHS IPUKIIAHBIX 33134 B PO eCcCHOHANBHOM cdepe
JIeITeIIbHOCTH, MAaKEeThl IPOIPaMMHOTO 00€CTIeYeH s, ONIepalliOHHbIE CHCTEMBI, 3JIEKTPOHHBIC
O6uOIMOTEKH, CeTEBbIE TEXHOIOTUI

3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):

3.3.1. MPaKTHYECKUI ONBIT UCIOJIBb30BaHuUs ceTH MIHTepHeT, aHHOTHPOBaHus, peepupoBaHus,
O6ubMorpaduuecKoro pasbICKaHus ¥ ONMKCAHMS, OTBIT PAOOTHI C HAYYHBIMU UCTOUYHHKAMHU;
METOJIMKOM BbIOOpa, 0O0OCHOBAHUSI M 3allMThl BHIOPAHHOT'O BapHAHTa KOHIENTYaIbHOH apXUTEKTYPHI;
NPaKTHYECKUI ONBIT pa3pabOTKU UHTErPalii HHPOPMAIIHOHHBIX CUCTEM.

4. CTpyKTypa U coliepKaHHue TUCHUILINHBI

Kon HaumenoBanue pa3znenoB u | Buna 3anarus Cemectp | YacoB | Komnerenuuu | Jlureparypa

3aHATHS | TeM

Pasnen 1. Beenenue B Be0-pazpadorky Ha Python. Beo-¢peiimBopk Flask

1.1. Be6-pa3pabotka ¢ Jlexn 7 6 IK-2 J1.1, J12.1

MIPUMEHCHUEM KOHICTIITNHU
MVC. OcHoBbl
HCTIOBb30BaHUs 1a0JIOHOB.
Co3nanue BeG-cepBepa u
o6pabotunkos url (flask).
I'enepanus crpanun
(mwabsionusarop jinja2).
Bootstrap - ctunessie
KOMITOHEHTHI, CSS.




Kopn
3aHATHSA

HaumenoBaHme pas3aejioB U
TEM

Bupn zanatuss | Cemectp

Yacos

KoMnerennun

Jlureparypa

1.2.

Beb-pazpaboTka ¢
MPUMEHEHUEM KOHLIEIIIINT
MVC. OcHoBHI
HCTIOJIB30BaHU M1a0JI0HOB.
Co3nanne BeO-cepBepa
o6pabotunkos url (flask).
I'enepanus crpanun
(mmabnouu3aTop jinjal).
Bootstrap - cTineBsie
KOMIIOHCHTHI, CSS.

JlaGopatopusie | 7

[K-2

JI1.1, J12.1

1.3.

Beb-pazpaboTka ¢
MPUMEHEHUEM KOHLIEIIIINT
MVC. OcHoBbl
HCIIOJH30BaHHUS IIA0JIOHOB.
Co3nanue BeO-cepBepa u
o00paboTtunkos url (flask).
I'eHepanus cTpaHui
(mabmouu3aTop jinjal).
Bootstrap - ctuneBbie
KOMITOHEHTHI, CSS.

Cawm. pabota 7

20

[K-2

JI1.1, J12.1

Pasznen 2

. BzanmoneiicTBue ¢ 6a3aMu

JAHHBbIX. PaSBepTLIBaHI/Ie

npujokenn Bo Flask

2.1.

Xpanenue u padboTa ¢
naaHeIMA. OTOoOpaXkeHHe
JaHHBIX B BJI Ha 00BEKTHI
npwioxernus (ORM), Flask-
sqlalchemy. Mcnons3oBanue
¢dbopmM. ABTOpH3aIysL.
Pasrpanuuenue npas
JIOCTYTIA MOJIb30BaTENEH
(flask-login).
PenaktupoBanue mrabaoHOB -
nobasieHue (yHKIIMOHATA
JUTSL aBTOPHU30BAaHHBIX
noJsib3oBareseil. Pazmemenue
MIPOEKTa B HHTEPHETE
(pythonanywhere wmu
heroku).

Jlexnun 7

4

[K-2

J1.1, J12.1

2.2.

Xpanenue u pabota ¢
naaHeIMU. OTOOpakeHue
naHHBIX B B/l Ha O0BEKTHI
npuioxenns (ORM), Flask-
sqlalchemy. Mcnions30Banue
(dopM. ABTOpH3AIIHSL.
Pasrpanuuenue npas
JIOCTYTIA MOJIb30BaTEICH
(flask-login).
PenaktupoBanue 1mrabiIoHOB -
nobasneHue (HyHKIIMOHATA
JUTSL aBTOPHU30BaHHBIX
nosib3oBareneil. Pasmenenue
IIPOCKTa B UHTCPHETE
(pythonanywhere wnu
heroku).

Jlabopartopusie | 7

[K-2

JI1.1, J12.1

2.3.

Xpanenue u pabora ¢
naHHbIMUA. OTOOpaXKeHHE
naHHbIX B BJ] Ha 00BEKTHI

Cawm. pabota 7

22

[K-2

J1.1,J12.1




Kon
3aHATHSA

HaumenoBaHme pas3aejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jlureparypa

npuitoxxenus: (ORM), Flask-
sqlalchemy. Mcmions3oBanme
(dopM. ABTOpH3AIIHSL.
Pasrpanuuenue npas
JI0CTyIa M0JIb30BATENEH
(flask-login).
PenaxtupoBanue mrabiIoHOB -
nobapneHue QyHKIIMOHATA
JUISL aBTOPU30BaHHBIX
nosib3oBareneil. Pasmenenue
NIPOEKTa B UHTEPHETE

(pythonanywhere umu
heroku).

Pa3nen 3

. a3pa00TKa NPWIOKEHUH C UCII0JIb30BAHME

M Django

3.1.

OpeiimBopk Django. PaboTta
¢ mabIOHaMH ¥ MOJIETISIMU.
Hcnonp3oBanue OMOIMOTEK
Django nsnst co3nanus Giora.
Cr0>HBI€ 3aIIPOCHI K
JlaHHBIM. PacimupeHnssie
BO3MOXKHOCTH I120JIOHHOTO
MexaHu3Ma. Beinaya nanHbIx
B hopMaTax, OTIIMYHBIX OT
HTML. CpenctBa oTnagku u
TECTUPOBAHUSL.
PazBeprhIBanne BEO-
MIPUIOKEHUH.

Jlexmun

7

[K-2

J12.1, JI1.2,
J1.3

3.2.

@peiimBopk Django. Pabora
¢ mabJIoHAMH U MOJETISIMH.
Hcnonp3oBanue 6M0IMOTEK
Django amst co3ganus 6iora.
Cr0>KHBIE 3aIIPOCHI K
JaHHBIM. PacmpeHHble
BO3MOXKHOCTH IIaOJIOHHOTO
MexaHu3Ma. Beiaua nqanHbIx
B (hopMaTax, OTIIMYHBIX OT
HTML. CpencrBa oTnagku u
TECTUPOBAHUSL.
Pa3BepTrIBaHME BEO-
HIPWIIOKEHHU.

JlaGopatopHsie

12

[K-2

2.1, J11.2,
JI1.3

3.3.

OpeiimBopk Django. Pabota
¢ mabJIOHaMH U MOJEISIMH.
Hcnons3oBanue OHMOIHOTEK
Django ans co3ganus 6ora.
CIOHBIE 3aIIPOCHI K
JAHHBIM. PacimpeHHbIe
BO3MOKHOCTH IIa0JIOHHOTO
MexaHu3Ma. Belgaua JaHHEBIX
B (popmarax, OTIIMIHBIX OT
HTML. CpenctBa oTiagku u
TECTHUPOBAHUS.
PasBepTrIBanme BeO-
HIPWIOKEHHU.

Cam. pabota

24

IK-2

2.1, J11.2,
J1.3

5. ®oH/1 OLIEHOYHBIX CPECTB




5.1. KoHTpoJIbHBIC BONIPOCHI M 3aAaHHS JJIS IPOBEICHHUS TEKyIero KOHTPOJIs ¥ MPOMeKy TOYHOI
aTTecTAllMU N0 HTOT'aM OCBOCHMS JIMCIMILIHHBI

B IIPUJIOKEHU N

5.2. TeMbl NHCbMEHHBIX PadoOT JJ15 MPOBEIEHNUS TEKYIEro KOHTPoJs (3cce, pedepaThl, KypcoBbie padoThHI H
ap.)

B IMPUJIOKCHUU

5.3. DoHI OLIEHOYHBIX CpeacTB AJisd IPOBEACHUSA HpOMe?KyTO‘IHOfI arrecranmuun

B IIPUJIOKCHUU

Hpunoxenus

IIpunoxenue 1. dOC_ Web-nporpammupoBanue Ha sizbike Python.docx

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneuyeHue TN CUMILTUHBI

6.1. Pekomenayemast 1ureparypa

6.1.1. OcHOoBHas nuTEpaTYypa

ABTOpBI 3arnaBue HzparenncrBo, rojg DJ1. aapec
JI1.1 | T'punbepr | Pa3paborka BeO-puIIOKEeHUI C UznarenscrBo "JIMK Tlpecc”, | https://e.lanbook.co
M. ucnone3oBanueM Flask Ha si3bIke 2014 m/book/90103
Python:
JI1.2 | Mene A. Django 2 B npuMepax / mepeso/ ¢ Mockga : JIMK Ilpecc, 2019 https://e.lanbook.co
aurauiickoro /. B. IIIOTHHKOBOA. : m/book/123711
JI1.3 | MepcuBanp | Python. PazpaboTtka Ha ocHOBE Mocksa : JIMK Tlpecc, 2018 https://e.lanbook.co
I. tectupoBanust. [loBunyiicst busu- m/book/111440

TECTUPOBIINKY, UCTIONB3Ysl Django,
Selenium u JavaScript / mepeBo ¢
anrnuiickoro A. B. JloryHos.:

6.1.2. JlonosiHuTENIbHAS AUTEPATYypa

ABTOpBI 3ariaBue H3pareancTBoO, 101 1. aapec
JI2.1 | Mutuemn Ckparnusr BeO-caiiToB C MOMOIIIIO Nsnarensctro "JIMK TIpecc”, | https://e.lanbook.co
P. Python: Camoyuurenu u 2016 m/book/100903
PYKOBOZICTBA

6.2. IlepeueHnb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""MHTepHeT"

HaszBanue du1. aapec
31 Web-dpeiimBopk Flask: BBenenue https://stepik.org/course/97540/syllabus
22 Kypc na noprane https://portal.edu.asu.ru/course/view.php?id=4681

6.3. Ilepeyenb NpOrpaMMHOro odecneyeHust

Microsoft Windows

Visual Studio, Visual Studio Code
Microsoft Office

JuctpubytnB Anaconda



https://www.asu.ru/sveden/education/programs/subject/351122/fos375461/

7-Zip
AcrobatReader

6.4. llepeyens HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM

1. OCHOBBI ANTOPUTMHU3AIINH U IPOTPAMMHPOBaHUS Ha si3pIke Python [DnexTponHEIA pecypc]:
https://portal.edu.asu.ru/course/view.php?id=3237
2. U3natenbcTBO «JIaHb) - 31€KTPOHHO-OMOIMOTEUHas cucTeMa [DIeKTpOHHBIN
pecypc]: http://e.lanbook.com
3. UznarensctBo MIITHMO. CB0GOAHO pacpocTpaHsieMble KHUTH W31aTelbCTBA
MOCKOBCKOT'O IEHTpa HEIIPEPHIBHOTO MaTeMaTHYECKOTO0 00pa3oBaHus
[OnexTponnblii pecypce]: www.mccme.ru/free-books

4. DnexTpoHHas ONOTMOTEYHAs CHCTEMa AJNTAaliCKOTO TOCYAapCTBEHHOTO

yHHBepcuTeTa [ DneKkTpoHHbIH pecypce]: http:/elibrary.asu.ru
5. OnekrponHas 6a3a qanaEIx ZBMATH: https://zbmath.org/

7. MaTtepuajibHO-TEXHUYECKOE oDecniedeHne T CHUUIIUHbI

Aynuropus

Ha3znauenue

OobopynoBanue

203J1

nabopaTopust HHGOPMAIHOHHBIX TEXHOIOTHIA -
KOMIIBIOTEPHBIH KJ1ace - yueOHast ay TUTOPHUS JIJIs
IMPpOBEACHUA 3aHATHI CEMHHApPCKOro Tuia
(;1abopaTOPHBIX U(UIH) MPAKTHUECKUX);
MPOBECHUSI TPYIIOBBIX U HHAUBHYATbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOIIS U
MPOMEKYTOUYHOH aTTecTaluu

VYuebOHast Mebeinb Ha 14 mocagouHbIxX
MECT; KOMIbIOTephl: Mapka ASUS
Mozenb 15-6500 - 14 enunuig

YuebHast ayquTopus

JUTS TIPOBEZICHHUS 3aHATHH JICKIIMOHHOTO TUIIA,
3aHATUI CEeMHUHAPCKOro THMa (J1abopaTOPHBIX
W(MIIH) TPaKTHYECKUX), TPYIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOYHOHN aTTeCTaIuH,
KypCOBOT'O IPOEKTUPOBAHMS (BBIIOTHEHHUS
KYpPCOBBIX PaboT), IPOBEIEHHS TPAKTHK

CrannapTHOE 000pyIOBaHUE
(yueOHast Mmebenp st
oOyuaromuxcs, pabodee MecTo
nperojaBarens, 10cKa,
MYJIBTUMEANIHOE 000pyI0BaHUE
CTaIl[IOHAPHOE HIIH NIEPEHOCHOE)

204J1

nabopaTopust HTHPOPMAITHOHHBIX TEXHOJIOTHH -
KOMITBIOTEPHBIN KIacce - yaeOHast ay TUTOPHS IS
MIPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA
(;1abopaTOpHBIX U(WIH) PAKTHIECKUX);
MPOBEICHUS IPYIIMOBBIX U HHIUBUIYaTbHBIX
KOHCYJIbTAI[Mi, TEKYIIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTecTalluu

VYyeOHas Mebeib Ha 14 mocaxouHbIX
MecT; komnbroTepsl: Mapka DEPO
mojeib Neos 260 - 14 enqunHuI;
WnTepakTiBHas gocka Smart board
680 IV co BCTpOCHHBIM IIPOEKTOPOM
v25

8. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JHUCHMITJIMHbI

Jl1s1 ycrienmHoro 0CBOGHUS COJIep KaHMsI AUCIIMIUIMHBI HEOOX0ANMO TTOCEIIaTh JEKINH, TPHHUMATh aKTUBHOE

yuyactue B paboTte Ha JJabOpaTOPHBIX 3aHATHAX, a TAKKE BBITOJIHSITE 3a/IaHNs, IPeAIaraeéMble MpernoiaBaTeieM JIs
MHIYBUAYaAJIBHOIO BBIIIOJIHEHHS UM CAMOCTOSATENBHOIO U3YYECHHUS.
JIJ1s IOATOTOBKY K 3a9eTy UCIIONb3YiTe epedeHb MPUMEPHBIX BOIIPOCOB M 3aaHUH, mpeqnokeHHbIi B POC.

- B criucke BOnmpocoB BRIIETUTE T€, KOTOPbIE OBUIM PACCMOTPEHBI Ha JICKIHH, JJAO0OPAaTOPHBIX 3aHATHIX. OOpaTHTeCh
K CBOMM 3aIIHCAM, BBIACIUTE CYIIIECTBEHHOE.

- Ecnn B crincke BOIIPOCOB €CTh T, KOTOPBIE HE paCCMaTPHUBAINCH HA JIEKIINH, Ta00paTOPHOM 3aHATHH, U3YIUTE UX
CaMOoCTOATENBbHO. Eciy ecTh COMHEHUS, 3aaliTe BOIIPOCHI HA KOHCYJIbTAIUN.

- [Iponymaiite cBOM OTBET Ha 3a4€Te, €T0 JIOTUKY.




MHWHOBPHAYKH POCCHUHA

denepanbHOE TOCYIAPCTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHNE BHICIIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

Bbyxrajarepckue mporpaMMHbI€ TEXHOJIOTHA
pabouas mporpaMma JUCHUILINHBI

. Kadenpa reopeTnuyeckoil KHOEPHETHKH U MPUKJIATHOKH
3akperieHa 3a kadeapoit (benp P P p o

MaTeMAaTUKH

HamnpagiieHre nmoAroToBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTHKa

Mpodus MaremaTu4eckoe MOAEJUPOBAHNE U MH(POPMAIIMOHHbIE
TeXHOJOTUH

dopma 00yueHHs Ounas

O611ast Tpy10eMKOCTh 33ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U
unpopmaruxka MMuMT-2021

VYueOHbIH [1aH

YacoB no yueOHOMY TUIaHY 108 Buapl koHTpOIIA 110 cemecTpam
B TOM YHCIIE: 3aUeThI: 7
ayJIUTOPHBIC 3aHATHUS 42

camocrosTeNlbHas pabota 66

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp) 4(7)

HTroro
Heneanp 16

Bupa zanaruii | YII | PIIA | VIT | PI1

JlaGopatopusie |42 |42 |42 |42

Cam. pabota 66 |66 |66 |66

Hroro 108|108 |108|108




[Iporpammy cocraBui(u):
x.m.u., ooyenm, [lonvkuna E.B.

Penenzent(sr):
K.¢h.-m.H., [Joyenm, [Tonomopes U.B.

Pabouas nmporpamMma JUCIUTUINHBI
Byxrajrepckue nporpaMMHbIe TEXHOJIOTHH

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonaa mamemamuxa u ungopmamura (npuxas Munobpuayxku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiicteus nporpammsl: 2021-2024 y4. T.

3aBenyrouuii kadenpoi
Ilonvkuna E.B.

Buzuposanue PILJI njist ucnio/iHeHHSI B 04epeaHOM Y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3asenyromuii kadeapoii [lonvrkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Kypc npezacrapisier co00i UK JIEKIMOHHBIX ¥ Ja00paTOPHO-NPAKTHYECKUX 3aHATHI, KOTOPbIE
(hOopMHPYIOT Y CTYICHTOB KOMIUIEKC 3HaHHI 1 HABBIKOB, CBS3aHHBIX C PEIICHHEM MPOEeCCHOHATBHBIX
3aJ]a4 OpraHU3alMOHHO-YIIPABICHYECKOW 1 NH()OPMALIMOHHOH AEATEIHLHOCTH B 00J1aCTH
Oyxrairepckoro yuera. [ maBHBII aKIIEHT CTaBUTCS Ha pa3pabOTKy NPUIIOKEHUH, CBI3aHHBIX C
obecrieueHreM Co3/jaHus OyXTalTepcKoro JOKyMeHT0000pOTa U reHepalueil pa3IinyHoro poja
OTYETOB Ha OCHOBE MH(OpMaNNH U3 6a3bl JaHHBIX.

2. Mecto aucunmimnbl B ctpykrype OOIT

Lukn (pazgen) OOIT: B1.B./1B.01.01

3. Komnerenuuu ody4yamwuierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHUS TUCIUINIUHBI

K-2

Cnoco0HOCTh IPUMEHATH HOBbIEe MeTO/bI HCCIeJOBAHMS B 00J1aCTH MaTeMaTHYeCKOro
MO/1eTHPOBAHMS, MPOEKTHPOBAHMS, CO3IAHUS M NMO/IePKKH HHPOPMAIMOHHO-
KOMMYHHMKAIMOHHBIX CHCTEeM U 0a3 JaHHBIX B c(epe npodeccuoHaNbHOM AesITeILHOCTH

[K-2.1

3HaeT HOBBIC METOAbI UCCIICAOBAHUA B 00J1aCTH MaTeMaTHYECKOTO MOACIMPOBAHUS, IPOCKTUPOBAHUS,
CO3JaHuAd U TOAACPIKKHU I/IH(bOpMa[II/IOHHO-KOMMyHHKaHHOHHLIX cucTeM u 0a3 JaHHBIX

[K-2.2

YMeeT npuMeHSTh HOBbIE METOBI HCCIIEIOBAHUS B 00JIaCTH MaTeMaTHYECKOr0 MOIEIHPOBAHNS,
MPOEKTHUPOBAHHMS, CO3/IaHHs M MOJIEP)KKH MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM U 0a3
JIAHHBIX TIPU PEeLIeHUH Npo(ecCHOHANBHBIX 3a/1a4

[K-2.3

CrocoOeH NpUMEHSTh HOBBIE METO/IBI HICCIIEAOBAHMUS B 00JIACTH MaTEMaTHIECKOTO MOCINPOBAHUS,
MPOEKTHPOBAHMS, CO3/IaHHS M MOJIEP)KKH HH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM H 0a3
JIAHHBIX B c(hepe MpodhecCHOHATLHON AeATEIbHOCTH

B pe3yabTare ocBOeHUSI AUCHMILUINHBI 00y4alOIIMiics 10/IKeH

3.1.

3HaThb:

3.1.1.

- ocobennoctu cuctems! "1 C:IIpeanpusarue" ans cozganus HHGOPMAITMOHHBIX CHCTEM;
- BCTPOCHHBIN A3bIK porpammupoBanus cuctemsl "" 1 C:IIpennpustue";
- IPUHIMIBI pa3paboTkyu 31eMeHToB KoHburypauuu cucrems! " 1C:Ilpennpusitue”.

3.2

YMern:

3.2.1.

- pa3pabaTbIBaTh COOCTBEHHYIO KOH(DUTYpAIHIO JUIs BEICHHSI OyXTaJlTEPCKOTO 1 YIPaBICHYECKOTO
yueTa Ha IpeIIpHUsITHH, UCIIOIb3YsI OCHOBHBIE KOMIIOHEHTHI KOH(PUTYpaTopa (CIPaBOYHHUKH,
JIOKYMEHTEI, TIEPEUHCIICHHS);

- OPraHU30BBIBATh XPAHEHNE ONIEPATUBHON MH(OPMALIMH BO BCEBO3MOXHBIX PETHCTpPax: PEerucTpax
CBEJICHNH, PErHCTpax HAKOIUIEHHH, perucTpax Oyxrairepuu;

- TONTy4aTh MPOrpaMMHBEIM 00pa3oM MH(opMAaIHIo n3 6a3sl JaHHBIX U MPEICTABIATE €€
MOJIF30BATEINIO B yIOOHOM BHJIE.

3.3.

HNMeTh HABBIKH U (WJIH) ONBIT 1eATEJLHOCTH (BJIA1ETh):

3.3.1

- pa3pabaTbIBaTh COOCTBEHHYIO KOHPHUTYPAIHIO TSl BEICHHUS OyXTalITepPCKOTO U yIIPABICHIECKOTO
yueTa Ha IpeIIpHUsITHH, UCIIOIb3YsI OCHOBHBIE KOMIIOHEHTHI KOH(PUTYypaTopa (CIPaBOYHHUKH,
JIOKYMEHTBI, TIEPEUHCIICHHS);

- OPraHU30BBIBATh XPaHEHNE ONIEPATUBHON MH(OPMALIMH BO BCEBO3MOXHBIX PETHCTpPax: pEerucTpax
CBEJICHNH, PErHCTpax HAKOIUIEHHH, perucTpax Oyxrairepuu;

- OJTy4aTh MPOTPaMMHBIM 00pa3oM HH(pOpMaNHUIo U3 0a3bl JAHHBIX U MPEACTABITE €€
MIOJIF30BATEINIO B yIOOHOM BHJIE.

4. CTpyKTYpa U coliepKaHue TUCHUILINHBI




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jluteparypa

Paznea 1

. Ocodoennoctu cucreMnl 1C

IIpennpusrTue 8.

1.1

3HAKOMCTBO C JIEMCHTAMHU
cuctemsl. Tunosas
KOH(HUTypanus
"Byxrantepus
npexnpustus”. [TpuHIIITE
pabOoThI B TUIIOBOM
KoHpurypamuu. O630p
CpeAcTB (hpUKCaluy B CHCTEME
oreparui 1o y4yery
JICHE)KHBIX CPEJICTB,
MaTepuaaoB, OCHOBHBIX
CPEICTB U HeMaTepHAIBHBIX
aKTUBOB, TIPOU3BOICTBA U
BBIITYCKa TOTOBO
MPOAYKINH, peaTn3aliui
TOTOBOH MPOIYKIINH,
pacdueToB C YUPEIUTEILIMH,
IMOCTaBUIUKAMU,
TMOKYTIaTCJIAMHU.
dopMupoBaHue
OyxranTepcKkoi OTYETHOCTH.

JlaboparopHsie

7

JI1.1, JI1.2,
J12.1

1.2.

[IpakTHyeckoe 3HaKOMCTBO C
TUTIOBOH KOH(UTyparmei
"Byxrantepus
npennpusatus”. BeinonHenue
orepanuit Ui yCIOBHOTO
NpeAnpusITHs (OTIEPaINH C
JICHEeXKHBIMH CPECTBAMH,
OTIepalny 10 MOKYTIKEe
MaTepHajIoB, HAYUCICHHIO
3apabOTHOM MIaThl U
peanu3anuy IpoIyKIUN) U
(hopMHpOBaHHE OTYETOB.

JlaboparopHsie

JI1.1, JI1.2,
J12.1

1.3.

YraybnenHoe n3ydeHne
JUTEPaTypHl.
CamocrositensHas padora ¢
TUTIOBOH KOH(UTyparuen
cuctemsl 1C:IIpennpusrue.
IIpoBeneHre OCHOBHBIX
onepauuii 1 3HaKOMCTBO C
OCHOBHBIMH
(hyHKIIMOHATILHBIMH
BO3MOYKHOCTSIMU

Cawm. pabora

JI1.1, JI1.2,
J12.1

Paznea 2

. [IpuHOUNBI padoThI CO CIPABOYHHKAMH.

2.1.

Hepapxuueckue u
MOJAYUHECHHBIE CIIPABOYHHKHU.
IIporpammuoe
UCIIOJIb30BaHUE
CHpaBOYHHUKOB. TaOnnuHbIe
YacTH CIIPABOYHUKOB U
MPUHIUIIBI PaOOTHI ¢ HUMHU.

JlaGopaTopHbie

JI1.1,J11.2,
2.1

2.2.

Co3zganue coOCTBEHHOTO
npoexTa "c Hyns'".
IIpoexTupoBaHue CTpyKTyphl

JlaGopaTtopHbie

J1.1,J11.2,
2.1




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jluteparypa

CIPaBOYHUKOB.
IIporpammuoe
UCIIOJIb30BaHHE TaHHBIX
CIIPaBOYHHKOB.

2.3.

Yrmy6nenHoe N3ydcHHe
nuteparypsl. Pabota Han
WHIMBHYaJIbHBIM IPOEKTOM
- IPOEKTUPOBaHKE
CIPaBOYHUKOB U
nporpamMMmHas pabora ¢
HHUMHU.

Cawm. pabora

JI1.1, JI1.2,
JI2.1

Pasznen 3

. [IpuHIUNBI padoThI C AOKYMEHTAMH.

3.1.

Co3naHne TOKyMEHTa Ha
OCHOBaHHH JIPYTOTO
nokymenrta. [Iporpammuoe
HCIIOJIB30BaHUE JOKYMEHTOB.

JlabopatopHsie

JI1.1, JI1.2,
J12.1

3.2.

Co3znanue coOCTBEHHOTO
npoexTa "c Hyns".
IIpoexTupoBanue CTPYKTYpbI
JIokyMeHTOoB. [IporpammHuoe
UCIIONIb30BAaHHE TAaHHBIX
JIOKyMeHTOB. [IpoBenenue u
OTMEHA MPOBEIICHNS
JOKyMEHTA.

JlaGopatopHsie

J1.1,J11.2,
JI2.1

3.3.

Yray6neHHoe H3ydeHne
nutepatypsl. Pabota Haj
WHAWBUAYAJbHBIM IIPOCKTOM
- IPOEKTUPOBaHKE
JOKYMEHTOB U ITpOorpaMMHast
paboTta ¢ HUMH.

Cam. paboTta

1.1, J11.2,
JI2.1

Paznen 4

. [IpyHUUNBI pa0OTHI C PErHcTPAMH HAKOIJICHUS.

4.1.

Peructpsl octaTkoB 1
obopotoB. Co3naHue 3ammceit
B PETUCTPAxX HAKOTUICHUS U
MOJIy4YEHUE UTOTOBOM
HHQOPMALUH.

JlaboparopHsie

7

JI1.1, JI1.2,
JI2.1

4.2.

Co3ganne coOCTBEHHOTO
npoexTa "c Hyns'".
[IpoexTupoBanue CTPYKTYpbI
PETHCTPOB HAKOILICHHUSI.
[IpoBenenne JOKyMEHTOB B
PErHCTpPBI HAKOTIIICHUSL.
[Momydenne nnpopmarn u3
PETUCTPOB HAKOIUICHUS
MIPOTPaMMHBIM 00pa3oM.

JlaGopartopHsie

J1.1,J11.2,
2.1

4.3.

YrayGnenHoe n3ydeHne
nuTepatypsl. Pabota Haj
VHIMBHYaJIbHBIM IPOEKTOM
- BE/ICHHE OIIepaTHBHOTO
yuera: IPOeKTHPOBaHUE
PETHCTPOB HAKOIUICHHS U
nporpamMmHasi pabora ¢
HHUMHU.

Cam. pabota

J1.1,J11.2,
2.1




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jluteparypa

Pa3znen 5

. [IpuHOUnBI padoThl C perucTPaMu CBeJeHMH.

5.1.

Ilepuonuueckuii peructp

B PETUCTPAX CBEACHUN U
MIOJIy4YE€HUE UTOTOBOM
HHPOPMAIIIH.

cBegennii. Co3manue 3amuceit

JlaboparopHsie

7

JI1.1, JI1.2,
J12.1

5.2.

Co3znmanue COOCTBEHHOTO
npoekTa "c Hyns'".
IIpoexTrpoBaHUE CTPYKTYPHI
PErucTpPOB CBEJECHUI.
IIpoBeneHne JOKYMEHTOB B
PETUCTPHI HAKOIUICHUS.
[Momyuenne uHGOpPMALIIH U3
PETUCTPOB HAKOTLICHHUS
MIPOTPaMMHBIM 00pa3oM.

JlaGopatopHsle

J1.1,J11.2,
2.1

5.3.

Yray6neHHoe H3ydeHne
nuTepatypsl. Pabota Haj
VHMBHYaJIbHBIM IPOESKTOM
- IPOEKTUPOBAHNE PETUCTPOB
CBEJICHUI U IPOrpaMMHas
paboTta c HUMHL.

Cawm. pabota

J1.1,J11.2,
JI2.1

Pa3nea 6

. OcyiecTBiieHre OyXraJTepcKkoro yuera B

cuctreme 1C.

6.1.

ITmanbe! BUIOB
XapaKTePUCTHUK, ITaHBI
CYETOB, PETHCTPBI
Oyxrantepuu. Mx
MPOEKTUPOBaHUE. 3aINCh
JIAHHBIX C PETHCTPBI
Oyxrantepuu (Bpy4IHYIO U C
MOMOIIIBI0 KOHCTPYKTOPA) U
MOJTy4eHHE HTOTOBOH
HHPOPMAIIH.

JlaboparopHsie

7

2

JI1.1, JI1.2,
J12.1

6.2.

Co3nanre coOCTBEHHOTO
npoekra "c Hyna'".
IIpoexkTupoBanue CTPYKTypbI
PETUCTPOB HAKOTIIICHHUS.
IIpoBeneHue 10KyMEHTOB B
PETUCTPHI HAKOIUICHUS.
[omyuenne uadGopmanum u3
PETUCTPOB HAKOTIIICHUS
MPOTPaMMHBIM 00pa3oM.

JlaboparopHsie

JI1.1, JI1.2,
J12.1

6.3.

VYriy0OneHHOe U3ydeHue
nurteparypsl. Pabota Han
VH/IMBHyaJIbHBIM IPOEKTOM
- BeJICHHE OyXTralTepCcKOro
yueTa: IPOeKTUPOBAHUE
CIIPAaBOYHUKOB U
mporpaMMHas paboTa ¢
HHUMH.

Cawm. pabora

J1.1,J11.2,
2.1

Paznen 7

. SAI3BIK 3anpoCoOB.

7.1.

SI3bIK 3a1IPOCOB BCTPOEHHOTO
s3p1ka 1C. OcHOBHBIE

JlaGopaTopHbie

J1.1,J11.2,
2.1




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jluteparypa

KOHCTPYKLIUU SI3bIKA
3anpocos. Mcnonp3oBanue
A3bIKA 3aIPOCOB IS

(hopMHpOBaHUS OTIETHBIX

3aIPOCOB B IIPOrpaMMe.

(opm. Mcnonp3oBaHue s3bIKa

7.2.

Co3nanue cOOCTBEHHOTO
npoekra "¢ Hynsa". Co3nanue
MPOTPaMMHOM 00pabOTKH C
WCIOJIb30BaHUEM 3aIpoca K
6a3e JaHHBIX.

JlaGopatopHsle

J1.1,J11.2,
2.1

7.3.

Yrmy6nenHoe N3ydcHHe
nutepatypsl. Pabota Han
WHIUBHIYaJIbHBIM IPOSKTOM
- SI3BIK 3aIIPOCOB CPEIbI
1C:Ilpennpusrue u ero
UCIIOJIB30BaHUE

Cawm. pabora

JI1.1, JI1.2,
J12.1

Pasznen 8

. MakeThl.

8.1.

Co3aHne MakeToB BPYUYHYIO

Co3nanue nevyaTHbIX GopmM.
MakeTs! TaOIMIHBIX
JOKyMEHTOB U HX
HCTIONIb30BaHME.

1 C IOMOLIBIO KOHCTPYKTOPA.

JlaGopatopHsie

J1.1,J11.2,
2.1

8.2.

Co3nanne co6CTBEHHOTO
nmpoekra "¢ nynsa". Co3nanue
nevaTHbIX (HopM
nokymeHToB. Co3nanue
nevaTHOH (GopMEI ¢
MOMOIIIBI0 KOHCTPYKTOpa U
MPOTPaMMHBIM 00pa3oM.

JlaGopatopHsie

1.1, J11.2,
JI2.1

8.3.

VYriyOneHHoe U3yueHue
auTepatypsl. Pabora Haz
MHAWBUAYAJIbHBIM IIPOCKTOM
- CO3JIaHue TMeYaTHBIX HopM
Ppa3JIMYHbIX TOKYMEHTOB.

Cawm. pabora

JI1.1, JI1.2,
J12.1

Pasznen 9

. OTYeThI.

9.1.

Hcnonr3oBanue
KOHCTPYKTOpPOB
(hopMUpPOBAHHUS OTYETOB.
CxeMbI KOMIIOHOBKH
JIaHHBIX.

JlaGopaTopHbie

JI1.1,J11.2,
2.1

9.2.

Co3ganne coOCTBEHHOTO
npoekra "¢ Hyns'".
Bxirouenue B
KOH(HTypaIHiO HECKOIBKUX
OTYETOB.

JlaGopatopHsie

J1.1,J11.2,
2.1

9.3.

VYriy0OneHHOe U3ydeHue
nurteparypsl. Pabota Han
VHJMBHYaJIbHBIM IPOEKTOM
- CO37aHKe OTYETOB
Pa3IMYHBIMH CPEICTBAMM.

Cawm. pabora

J1.1,J11.2,
2.1




S. ®oHA OLIEHOYHBIX CPEACTB

aTTeCTAalluM 110 UTOraM OCBOCHHUSA JUCIHUIIJIUHBI

5.1. KOHTpOJIbeIe BOIIPOCHI U 3a1aHUA IJIsI IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U leOMe)KyTO‘lHOﬁ

CM. MPUTIOKECHUEC

5.2. TeMbl NHCbMEHHBIX PA0OT /15 NPOBECHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble pad0ThI K

Ap.)

CM. IPUJIOKECHUE

5.3. @®oHA OLEHOYHBIX CPEICTB VIS IPOBeJeHHs IPOMEKYTOYHOMH aTTeCTalul

CM. IPUJIOKECHUE

IIpuinoxenus

IIpunoxenne 1. @DOC_byxraarepckue nporpaMMHbIe TexHoaornn.docx

6. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITMOHHOE 00ecriedyeHue TN CIIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTEpaTypa

ABTOpBI 3ariaBue HM3naTeancTBO, IO/ DJ1. aapec
JIi1.1 | B. . KommerorepHsie IOHUTU-[JAHA], 2007
ITononbckui, MHPOPMALMOHHBIE
H. C. CHUCTEMBI B ayJIUTE:
Ilep6akoBa, B. | y4e6. mocobue ams
JI. KomuccapoB | By30B
JI1.2 | Bauka A. A. Pa3paboTka Hanunonanbueiii OTKPBITHIH http://biblioclub.ru/ind
npUKIaAHbIX peurennii | Yausepcuretr « IHTYUT», 2016 ex.php?page=book_re
JUTSL TTaT(OPMBI d&id=429017
'1C:IIpennpusitue 8.1':
YueOHast muTeparypa
g BY3oB
6.1.2. JlomomHUTENbHAS TUTEpATypa
ABTOpBI 3aruaBue MsparenncrBo, rojg 4. aapec
JI2.1 | 3auxa A. A. 1C:Byxranrepus 2.0: Hanwnonanbabiid OTKPBITHIA http://biblioclub.ru/ind
VYueOHas nuTeparypa Yuusepcurer < MHTYUT», 2016 ex.php?page=book_re
s BY30B d&id=429114
6.2. ITepeuens pecypcoB HHGpOPMANMOHHO-TEJEKOMMYHHKANMOHHOM ceTH "HTepHeT"
Ha3zBanue 1. aapec
31 O6pa3oBarensHbIii mopran Aty https://portal.edu.asu.ru/course/view.php?id=6744
22 Dnextponnbii katanor Hb Anrl'Y http://www.lib.asu.ru/app/elecat/elecat=index1?base=book
«Kuurm»
33 WznarenbctBo «Jlaupy [DneKTpOHHBIN http://e.lanbook.com/

pecypc]: 3TEKTPOHHO-0MOIHOTeUHAS

cucreMa.



https://www.asu.ru/sveden/education/programs/subject/351111/fos375449/

24 OBC «YHuBepcurerckas 6nbanorexa

online»

https://biblioclub.ru/

95 OBC Antl'Y

http://elibrary.asu.ru/

6.3. IlepeyeHb NPOrpaMMHOro odecneyeHust

Microsoft Windows
Microsoft Office

7-Zip
AcrobatReader
6.4. llepeyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
7. MaTepunaibHO-TeXHHYeCKOe o0ecnevyeHue I CUMIIIMHBI
Ayauropus Ha3nauenue Oo0opynoBanue
206J1 nabopaTopust HHPOPMAITHOHHBIX YueOHast MeOesb Ha 14 MOCaTOYHBIX MECT;
TEXHOJIOTHH - KOMIIBIOTEPHBIN Kiace - kommbioTepsl: Mapka DEPO mozens Neos 260,
yueOHas ayJUTOpUs Il TPOBEACHUS MoHuTopbl: Mapka Philips monens 227E3LHSU
3aHATUN CEMHHAPCKOTO TUMA - 14 equnani
(;1abopaTOPHBIX U(UIH) MPAKTHUECKUX);
MPOBEJICHUS TPYIIIOBBIX U
WHIMBHIYaJIbHBIX KOHCYJITAIIUH,
TEKYIIIEro KOHTPOJIS U IPOMEKYTOUHOH
aTTecTalyu
203J1 nabopaTopust HHPOPMAITHOHHBIX YueOHas MmeOerp Ha 14 TOCATOYHBIX MECT;
TEXHOJIOTHH - KOMITBIOTEPHBIN KJ1acC - kommbroTepbl: Mapka ASUS mozens 15-6500 -
yueOHast ay TuTOPUS 7Sl IPOBEACHUS 14 enuuunig
3aHATUH CEMUHAPCKOIo TUIA
(;1abopaTOPHBIX U(MIH) MPAKTHUECKHUX);
MPOBEJICHUSI TPYIIIOBBIX U
WHJIMBHYaJIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJISt U IPOMEKYTOYHOH
aTTecTalyn
205J1 nmabopaTopust HTHPOPMAITHOHHBIX YueOHas MeOeb Ha 9 TTOCaTOYHBIX MECT;
TEXHOJIOTHI - KOMIIBIOTEPHBIN Ki1acc - komubroTepsl: Mapka KitamaC Oduc,
yueOHast ay TuTOPUS 7Sl IPOBEACHUS monuTopsl: Mapka ACER monens V223HQL -
3aHATUHI CEMHUHAPCKOTO THIA 8 enuHMIL; J0cKa MHTEpakTHBHAS Triumph
(;rabopaTopHBIX M(MITH) TPAKTHIECKHX); MULTI TOUCH 78 + npoekrop NEC
[IPOBEJICHUS TPYIIIOBBIX U UM280X B KOMIUTEKTE
WH/IMBHIYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJISt U IPOMEXYTOYHOM
aTTecTalyn
202C OoubnroTeka (YUTAIBHBIN 3a) - YueOHas MeOeib Ha 53 MOCaTOYHBIX MECTa;
MIOMEIIEHUE ISl CAMOCTOSTEIEHON KOMITBIOTEPHI € TIOAKIIOUCHUEM K
paboTsI nH(pOpPMaMOHHO-TEIEKOMMyHUKAIlMOHHOM
cetn «MIHTEpHET», JOCTYIIOM K AJIEKTPOHHOI
HHPOPMAIMOHHO-00pa30BaTENEHON Cpee
Antl'Y; HOyTOYKH (TI0 3ampocy)
204J1 naboparopust ”HQOPMAITMOHHBIX YuebHast Mmebenb Ha 14 MocaoYHBIX MECT;

TEXHOJIOTHH - KOMIIBIOTEPHBIN KIIACC -
yueOHast ay IUTOPHS U IPOBEACHUS
3aHATUI CEMUHApPCKOTO THUIIA
(yrabopaTopHBIX M(MIIH) MTPAKTUUECKHX);
MPOBECHUS TPYIIIOBBIX U

xomnbroTepsl: Mapka DEPO monens Neos 260 -
14 enmunui; MaTepakTHBHAS H0ocka Smart board
680 IV co BcTpoeHHBIM IPOEKTOPOM V25




Aynuropusi Hasnauenue Oo0opynoBanue
VHJIMBHUYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJISt U MPOMEXXYTOYHOH
aTTecTalun
207J1 nabopaTopust HHPOPMAITHOHHBIX YuebHas meOenp Ha 14 TOCAaZOYHBIX MECT;

TEXHOJIOTHi - KOMIIBIOTEPHBIN Ki1ace -
yueOHast ayUTOPHS T IPOBEICHUS
3aHATUI CEMHUHAPCKOIO THUIIA
(;1rabopaTopHBIX M(MIIH) MPAKTUUECKHX );
MPOBEAEHUS IPYNIOBBIX U
UHAUBUAYaJIBHBIX KOHCYJIbTALUI,
TEKYILET0 KOHTPOJIS ¥ MIPOMEKYTOUHON
aTTecTalluu

komnbioTepsl: Mapka DEPO monems Neos 260,
MoHHTOpPHI: Mapka Philips mogens 227E3LHSU
- 14 enqunun

ITomemenue gusa

ITOMEIICHUE JIJIST CAaMOCTOSTCIIBHOM

KommbroTepsl, HOyTOYKH € MOAKITIOUYEHUEM K

CaMOCTOSATEIbHOM paboThl 0OyUArOIIUXCSI uH(pOPMAIMOHHO-TEIEKOMMyHUKAIIHOHHOM

paboTsI cetu «HTEpHET», JOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMAIMOHHO-00Pa30BaTENbHYIO CPEIY
Antl'y

408J1 nabopaTopusi MAaTeMaTHYECKOTO YueOHas MeOesb Ha 15 MOCaT0YHBIX MECT;

MOJICJIUPOBAHUS - YUeOHAsl ayTUTOPHUs
JUTSL IPOBEICHHSI 3aHATHI CEMHHAPCKOTO
Tina (J1abopaTOPHBIX W(TITH)
MPAKTHYECKUX); TPOBEICHUS TPYIIOBBIX
Y UHIUBUIyaTbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM
aTTecTaluu

paboyee MeCTO MpernojaBaTess; JOCKa MEI0Bast
1 mt.; xomnetotep Depo - 10 mt., 5 mT. ¢
moHuTopamu LG u 5 mit. ¢ MOHUTOpamMu
Philips; mympTrMenua-ipoexTop Sony - 1 mT.;
M®V Canon - 1 mrT.; craiMOHAPHBINA SKpaH:
Mapka Digis Optima C - 1 mir.

8. MeToauyeckne ykazanus JJs 00y4arOUIUXCsl M0 OCBOEHHIO JUCIUIJIMHBI

W3yueHne AUCIUILINHBI 3aBEPIIAETCS 3K3aMEHOM. Y CIICIIHOE U3yYeHHUE AUCITUILINHEI TpeOyeT MOCeeHHS JIEeKINH,
aKTHBHOW paboThI HA TAOOPATOPHBIX PaOOTaX, BBHITIOJIHEHUS BCEX NPAKTHIECKUX 3a/laHHH IperoaBaTels,
03HAKOMJICHHsI C OCHOBHOW ¥ JJONOJIHUTENBEHOHN JINTEpaTypoil. Bo Bpems IeKnu CTyIeHT JOJDKEH BECTH KPaTKHH
KOHCHEKT. [Ipn 3TOM 00y4aroImuiics 10JKEH CTapaThCs HAWTH OTBETHI Ha 3aTPyTHUTEIBHBIE BOIIPOCHI, UCIIONb3YS
PEKOMEHAYEMYIO JINTEPaTypy WK OOIIEeI0CTYIHbIE pecypchl. Eciin eMy caMocTosTeNnbHO He yaalnoch pa3odparhes
B MaTrepHaie, He00X0JuMO c(hOPMYIHPOBATH BOTIPOCHI X 0OPATUTCS 3a MOMOUIBIO K IPEIIOIaBaTelio Ha
KOHCYJIbTAIlM! WM OV KaiIel Jekuny. BelnonHeHne cTyIeHTaMy IPaKTHYECKHUX 3aJaHni HalpaBJIeHo Ha:

- 000011IeHNE, CHCTEMaTH3ALUIO, YIITyOieHne, 3aKpeIuIeHHE TTOJTyYeHHBIX TEOPETUUECKUX 3HAaHUI 110 KOHKPETHBIM

TeMaM JIUCIUILINH;

- (hopMupoBaHre HEOOXOTUMBIX MPOPECCUOHATBHBIX YMEHHIH U HABBIKOB.

IToMuMO COOCTBEHHO BBIMOJIHEHHSI TPAKTUICCKUX 3aJaHHM [T KaXKI0T0 3aaHus MPeayCMOTPEHa MpoIe1ypa
3aIUTHI, B X0/I¢ KOTOPO# MperoaBaTesib MPOBOIUT YCTHBIA WIIM MTMCbMEHHBIN OMPOC CTYACHTOB ISt KOHTPOJIS
[MOHMMAaHHUS BBITIOJHEHHBIX UMU ACHCTBUI 110 TEME 3aHATHS.
CamMocrosiTenbHas paboTa.

- [Ipu u3ydeHnn IUCIUILIMHBL HE BCE BOMIPOCHI PACCMATPHBAIOTCS HA 3aHATHSX, YACTh BOIPOCOB PEKOMEHIYETCS
mpernoaBaTeIeM Il CAMOCTOSTEIBbHOTO H3YYCHUS.
- [Towck 0TBETOB Ha BOMPOCHI U BBITIOJTHEHUE 3aJaHUI JJIs1 CAMOCTOSTEIBHOM PabOThI MO3BOJHUT BaM PACIIUPUTH H
YIIyOHUTh CBOU 3HAHHS IO KypCY, IPUMECHUATH TEOPETHYCCKIE 3HAHUS B PEIICHUH 33124 TPAKTHICCKOTO
COJIEPIKAHNS, 3aKPEITUTh U3YUYEHHOE PaHEee.
- DTH 3aaHuUs CIIEAYET BBIMOJIHATh HE «HACKOKOMY, a MOCTEIICHHO, IUIAHOMEPHO, CIICAYS MOPSIAKY U3YICHUS TEM

Kypca.

- [Ipr BO3HMKHOBEHUH BOIIPOCOB OOPATHTECH K MPETIOIaBATEII0 B IEHb KOHCYIbTANI Ha Kadeapy.

- BrimoiHuB nX, IpoaHAIM3UPYHTE Ka4eCTBO UX BBITIOIHEHHUS. JTO MMOMOXKET BaM Pa3BHBATH YMEHUS CAMOKOHTPOJIS
1 OIICHOYHBIE KOMIIETECHIIHH.
[Ipy moAroTOBKE K SK3aMEHY B JIOTIOJIHEHHE K M3YUYSHHIO KOHCIIEKTOB JIEKIIMH, Y4eOHO-METOIMUECKHX MaTepHUalioB
U ciaiioB, HE00XOIMMO I0JIb30BATHCS YUEOHON JIMTEPATYpOil, pEKOMEHI0BAaHHOW HACTOsIIEH mporpamMMoii. [1pu
MOJATrOTOBKE K K3aMEHY HY>KHO U3YUUTh OMPEIEICHHS BCEX MOHATHI U TEOPETUUECKUE MOIXOABI JO COCTOSHUS
MOHUMAaHUA MaTepHaa, a TAKXKe BBIIOIHUTh BCEe MPAKTUYECKUE 3aJaHUs B Kypce.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaiiCKuil TOCYyJapCTBEHHBIN YHUBEPCUTET»

BBeneHue B aHau3 BPCMECHHDBIX PAJ10B "

IIPOrHO3UPOBAHUC
pabodas mporpamMMa JUCIUILIHHBI

. Kadenapa Teopernueckoii KHOEPHETHKHU M NPUKJIATHOM
3akpennena 3a kadenpoi Genp Y p p a

MaTeMaTHKHU
HanpasieHue moroToBKH 01.03.02. [IpukaagHass MaTeMaTHKA U UHpopMaTUKa
Mpodpms MartemaTu4eckoe MoaeIHpPOBaHNe U HHPOPMALHOHHbIE
TeXHOJIOTHH
®dopma o0yueHus Ounas
OO0mast Tpy10eMKOCTb 33ET

01_03 02 IlpukjgagHasi MAaTeMaTHKA U
unpopmatuka_MMuHMT-2021

VYueOHbIH I1aH

Yacos 1o yueOHOMY IUIaHy 108 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 3a4eThI: 5
ayJIUTOPHBIC 3aHATHUS 42

caMmocTosiTeNbHas pabota 66

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp) 3(5)

Hroro
Henean 15,329999923706

Bupa 3ansaTuii yi PILA |YID|PILA

Jlexun 20 20 20 |20
JlaGopatopusle |22 22 22 |22
Cam. pabota 66 66 66 |66

Utoro 108 108 108|108




[Iporpammy cocraBui(u):
x.m.u., ooyenm, [lonvkuna E.B.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouas nmporpamMma JUCIUTUINHBI
BBeneHue B aHAIM3 BpeMEHHBIX PS/I0B U IPOTHO3MPOBaHHE

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonaa mamemamuxa u ungopmamura (npuxas Munobpuayxku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

ITpotokou ot 06.06.2023 r. Ne 4
Cpok neiicteus nporpammsl: 20232024 yu. r.

3aBenyromiuii kadeapoin
k.m.H., ooyeum Ionvkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHHMSI B 0UepeHOM Y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokomn ot 06.06.2023 r. Ne 4
3aBenyromiuii kaheapoi k.m.u., ooyenm [lonvxuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

(hopMUpOBaHUE TEOPETHYCCKUX 3HAHUN M MPAKTHICCKUX HABBIKOB MO MPUMEHECHUIO METOIOB aHAIH32
BPEMEHHBIX PSAJOB U MPOTHO3UPOBAHUSI COITUATBHO-DKOHOMUYECKUX U MPUPOHBIX MPOIIECCOB,
pa3BUTHE CIIOCOOHOCTEH MO MPUOOPETEHUIO OPraHU3allMOHHO-YIIPABICHYCCKHAC HABBIKOB B
npOoQeCCUOHANBHON U COIUANTBHOMN EATEILHOCTH, a TAKXKE CIIOCOOHOCTEH COCTaBIIATh U
KOHTPOJIMPOBATH IIAH BHIMOJIHAEMON paOOThI, IJIAHUPOBATH HEOOXOAUMBIC /IS BRITIOJTHEHUS paOOThHI
peCypChl, OLICHUBAThH PE3YJIbTaThl COOCTBEHHON pabOTHI.

2. Mecto aucunmimnbl B ctpykrype OOIT

Lukn (pazgen) OOIT: B1.B./1B.01.01

3. Komnerenuuu ody4yamwuierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHUS TUCIUINIUHBI

IK-2 Cnoco0HOCTh NPUMEHSATh HOBbIE METO/AbI HCCJIe0BAHNUS B 00/1aCTH MATEMATHY€eCKOI0
MO/1eTHPOBAHMS, MPOEKTHPOBAHMS, CO3IAHUS M NMO/IePKKH HHPOPMAIMOHHO-
KOMMYHHMKAIMOHHBIX CHCTEeM U 0a3 JaHHBIX B c(epe npodeccuoHaNbHOM AesITeILHOCTH

[K-2.1 3HaeT HOBBIC METO/IBI UCCIIEIOBAHMS B 00IACTH MaTEMaTHYECKOTO MOJICTHPOBAHNUS, MPOSKTHPOBAHHUS,
CO3JaHuAd U TOAACPIKKHU I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIlI/IOHHI)IX CHCTEM H 0a3 JaHHbIX

[1K-2.2 ‘YMeeT NpuMeHSTh HOBBIE METOIbI UCCIICJIOBAHMSI B 00JIACTH MAaTEMAaTUIECKOTO MOJCITUPOBAHNUS,
MPOEKTHUPOBAHHMS, CO3/IaHHs M MOJIEP)KKH MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM U 0a3
JIAHHBIX TIPU PEeLIeHUH Npo(ecCHOHANBHBIX 3a/1a4

[K-2.3 CrocoOeH NpUMEHSTh HOBBIE METO/IBI HICCIIEAOBAHMUS B 00JIACTH MaTEMaTHIECKOTO MOCINPOBAHUS,
MPOEKTHPOBAHMS, CO3/IaHHS M MOJIEP)KKH HH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM H 0a3
JIAHHBIX B c(hepe MpodhecCHOHATLHON AeATEIbHOCTH

YK-1 Crnoco0eH ocymecTB/ISTH MOUCK, KpUTHYECKUH aHAIU3 U CHHTe3 MH(pOopMaluu, NPUMEHATH
CHCTEeMHBII MOAX0A /ISl pellleHUs MOCTABJIeHHbBIX 32124

YK-1.1 3HaeT OCHOBHBIE TEOPETHKO-METOHA0JIOTHIECKIE TTON0KEHHUS CHCTEMHOTO MOX0/1a KaK HAYYHOH 1
(dbunocodckoit kateropun

YK-1.2 OcymecTBiIseT MONCK MHPOPMALMH JUTS PEIICHHs IIOCTaBICHHON 3a/1a4H 110 PA3JIMYHBIM THIIAM
3aIpoCcoB

YK-1.3 CormocraBisieT pa3Hble HCTOYHUKY HH(POPMALIUH C LEJIbIO BBISIBICHUS X MPOTUBOPEUHI M TIOMCKa
JIOCTOBEPHBIX CY>KACHUH

VK-1.4 Ananu3upyeT nHGOPMAIIHIO U MPeIIaracT BO3MOXHbIC BAPHAHTHI PEIICHUS MOCTaB-JICHHOM 3a1a4H,

OLCHHUBAA UX JOCTOMHCTBA U HCAOCTATKH

B pe3yJjbTare 0CBOCHUSA IUCHUITIIMHBI 06yqalomm”lc51 JOJIZKEH

3.1 3HaTh:

3.1.1. - OCHOBHBIC TMOHITHS PEAMETHON 00JIACTH, BKIIFOYAs CYIIIHOCTh, BUBI IPOTHO30B M BPEMEHHBIX
psI0B, 6a30BBIE METOIBI OOPAOOTKHU TAHHBIX BPEMEHHBIX PSIIOB, METOIBI HAX0XK/ICHHS [TApaMETPOB
MPOrHOCTUYECKUX MOJIETIEH U OLICHKHU Pe3yIbTaTOB MOJEIMPOBAHHUSL.

3.2. Ymern:

3.2.1. - MPEACTABIIATh U AHAU3UPOBATH NH(OPMAIIHIO C UCTIONB30BaHUEM HHPOPMAITMOHHBIX TEXHOJIOTHH,
MPUMEHSITh Ha IPAKTHKE METObl aHAIN3a BPEMEHHBIX PSIOB, CAMOCTOSTENBHO PeaTn30BhIBATh U
MIPUMEHSITh Ha TIPAaKTHKe 0a30BbIe alTOPUTMBI 00pPaOOTKH TaHHBIX BPEMEHHBIX PSIIOB,
KOHTPOJIMPOBATH BPEMsI BHITIOJHEHHUS M KaUeCTBO BBHIIIOIHEHHUS pabOTHI, IPE3EHTOBATE PE3YIIbTAThI
paboThI ¥ MX MHTEPIIPETAIHIO.

3.3. HNmMeTh HABBIKHU U (WJIH) ONBIT AEATEJBHOCTH (BJIAA€eTh):




3.3.1.

- cOopa ¥ npeIBapUTEIEHOMN MTOrOTOBKH JaHHBIX BPEMEHHOTO psijia, IPUMEHEHUsS! [IPUEMOB aHaIN3a
BPEMEHHOT'0 Psi/ia C TIOJyYCHNEM OCHOBHBIX XapaKTEPHCTHK JMHAMUKH, TUIIA TPEHA U T.IL.,
CaMOCTOATENHHOTO INTAHWPOBAHUS 1 BBIIIOIIHEHUS pabOTHI 0 TPOTHO3UPOBAHUIO COLMATIBHO-
9KOHOMHYECKHX MPOIIECCOB, IPE3EHTAINH (3aIIUTHI) M HHTEPIIPETALUH MOTyICHHBIX PE3YJIbTATOB.

4. CTpyKTYpa U colepKaHue TUCHUILINHBI

Kon
3aHATHSA

HaumeHoBaHMe pa3ae/ioB U
TeM

Buja 3ansaTus

Cemectp

Yacos

Komnerennuun

Jlureparypa

Paznen 1

. OCHOBBI IPOTHO3UPOBAHUS

1.1

Bsenenue B
MIPOTHO3UPOBAHNE: OCHOBHBIC
nousaTua. O0Ias mocTaHoBKa
3a7[a4¥ IPOTHO3MPOBAHHS.
Bpemennoii psa. Tpenn,
TEHJICHIUS, IPOTHO3.
[Tpornozuposanue 1o
TpeHIy. DTamsl
IIPOTHO3UPOBAHUS.
Krnaccudukanms Bumos
IporyHo3oB. IIpumepsl
MIPAKTUIECKOTO
HCTIOJIb30BaHUS METO/IOB
MIPOTHO3UPOBAHUS U3
o0acTy 3KOHOMHKH,
9KOJIOTHH, AeMoTpaduu.

Jlexuun

JI1.1, J12.1

1.2.

AHaiu3 BpeMEHHBIX PSJIOB:
crieluasbHbIe 0Ka3aTesn
(umemHBIE U Ga3HUCHBIE).

Jlexun

JI1.1, J12.1

1.3.

AHanm3 yCTOWIMBOCTH
YPOBHSI psijia ¥ INHAMUKH.

Jlexkun

J1.1, J12.1

1.4.

CTaTHCTHYECCKUI aHAIIN3
JTAHHBIX BPEMEHHOTO psijia.
[Tokazarenu necKpUNTUBHOM
CTATHCTHKHU.

Jlexun

JI1.1, J12.1

1.5.

CrinaxvBaHue TaHHBIX
BPEMEHHOT'O psija.

Jlexkun

J1.1, J12.1

1.6.

Crnemmdukanus u
UACHTUDUKAIHS
JETePMHHUPOBAHHBIX
TPEHJIOB BPEMEHHBIX PSJIOB.
JIuneitHbIl TpeHa.

Jlexkun

J1.1, J12.1

1.7.

IMoaxonp! k OLEHKE
a/IKeBaTHOCTH MOJICIH
JIETEPMUHUPOBAHHOTO
TpeH/1a BPEMEHHBIX PSIIOB.
ITonyueHue TOUEUHBIX U
WHTEPBATBHBIX IPOTHO3HBIX
OLICHHOK C UCIOJIb30BAaHUEM
YpaBHEHHUS JUHEHHOTO
TpeHja.

Jlexun

JI1.1, J12.1

1.8.

C60p 1 00paboTKa TaHHBIX
BPEMCHHBIX PSJIOB.
JelicTBytomne UHTEpHET-
pecypchl, 6a3bl

JlabopaTopHbie

J1.1,J12.1




Kon
3aHATHSA

HaumenoBaHme pas3aejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

CTaTUCTHYCCKUX JTAaHHBIX,
AAHHBIE MOHUTOPUWHIA.

1.9.

AHanmm3 creruaibHBIX
noKa3artejieil JTaHHBIX
BPEMEHHOT'O pAJa.

JlabopaTopHbie

J1.1, J12.1

1.10.

AHanu3 ycTOMUHUBOCTH
YPOBHEH psifia U TUHAMHUKH.

JlabopaTopHble

JI1.1, J12.1

1.11.

MeTtopl criiakKMBaHUs
AAHHBIX BPDEMEHHOT'O psaa.

JlabopaTopHble

JI1.1, J12.1

1.12.

CTaTHCTHYECKHUI aHAIIN3
JIAHHBIX BPEMEHHOTO psijia.

JlabopaTopHbie

J1.1, J12.1

1.13.

Cneuunduxkanus u
UIACHTU(DHUKAIIHS
JCTEPMHUHUPOBAHHBIX
TpeH10B. JINHEHBIN TPEHS.

JlabopaTopHbie

JI1.1, JI2.1

1.14.

OueHka aieKBaTHOCTH
MOJIETH
JCTePMUHHUPOBAHHOTO
Tpenaa. [loxydenne
TOYEYHBIX ¥ HHTEPBAJIbHBIX
MIPOTHO3HBIX OLICHOK.

JlabopaTopHbie

J1.1, J12.1

1.15.

Bsenenue B
IIPOTHO3UPOBaHKE: cOOp U
00paboTKa JaHHBIX

Cam. pabota

10

JI1.1, JI2.1

1.16.

CriaxxuBaHue JaHHBIX
BPEMCHHBIX PSA0B

Cam. pabota

10

JI1.1, J12.1

1.17.

AHanu3 TaHHBIX BPEMEHHOTO
psina (CTaTUCTHYECKUH aanus,
aHaJIN3 YCTOHYHNBOCTN)

Cam. pabota

10

JI1.1, J12.1

1.18.

Wnentudukanus u
cnenuduKaus
JIETEPMUHUPOBaHHBIX
TPEHI0B

Cam. pabota

10

J1.1, J12.1

1.19.

O1ueHka aJeKBaTHOCTH
MoJenen
JETEPMUHUPOBAHHOTO
tpenaa. [lomyuenue
TOYEUHBIX U HHTEPBATBHBIX
TIPOTHO3HBIX OIEHOK

Cam. pabota

10

JI1.1, J12.1

Pasznen 2

. A,Z[al'lTI/lBHOG MPOrHo3upoBaHue

2.1.

AlanTUBHBIE MOJEIIN
BpEMEHHBIX PSJIOB:
Kiaccu(UKaIus, MPUHATHIC
JOITYIICHHsI, 0COOCHHOCTH
MIPaKTUYECKOI0 IPUMEHEHHUSL.
[Ipocreiimme monenu
Bpayna, Xounbra, bokca-
Jxenkunca.

Jlexun

J1.1, J12.1

2.2.

AnantuBabie Mmogenan AR,
MA, ARMA, ARIMA.

Jlexnun

J1.1, J12.1




Kog HaumenoBanue pa3zaenoB u | Bua 3ansaTus Cemectp | YacoB | Komnerennuu | Jiuteparypa

3aHATHA | TEM

2.3. Mopens bpayna Jlabopatophsie | 5 2 JI1.1, J12.1
2.4, Monemn AR, MA, ARMA. Jlabopatopusie | 5 4 JI1.1, JI12.1
2.5. Mogpens Xonbra Jlabopatopusie | 5 2 J1.1,J12.1
2.6. [Mpumenenne monenu Xomsta | Cam. pabora 5 4 J1.1,J12.1

JUTSL KPAaTKOCPOYHOTO
MIPOrHO3a CTOMMOCTHU
AKTUBOB Ha (POHTOBOM
PBIHKE.

2.7. [Mpumenenne monenu bpayna | Cam. pabora 5 6 JI1.1, J12.1

JUI KPaTKOCPOYHOT'O
MIPOTHO3a CTOUMOCTH
aKTHBOB Ha (POHIOBOM
PBIHKE.

2.8. [Ipumenenne mozneneit AR, Cam. pabota 5 6 J1.1,J12.1

MA, ARMA nns
KPaTKOCPOYHOTO MPOTHO3a
CTOMMOCTH aKTHBOB Ha
(OH/IOBOM pBIHKE.

5. ®oH/1 OLIEHOYHBIX CPEACTB

5.1. KoHTposbHbIe BONPOCHI M 3aJaHUA /ISl IPOBEJAEHUS TeKYLero KOHTPOJISI U POMEKYTOYHOM
aTTecTAlMH M0 HTOTaM OCBOEHMSI THCIHILIHHBI

OHEHO‘IHLIC Martepurajbl IJid TCKYIIEro0 KOHTPOJIA 1O pasjciaM U TEMaM JUCHUIUIMHBI B IIOJTHOM o0beMe
pa3MellieHbl B OHJIalH-Kypce Ha oOpa3oBatenbHoM nopraie «Lndposoit yuusepcurer Antl Yy —
https://portal.edu.asu.ru/course/view.php?id=887

OLIEHKA COOPMNPOBAHHOCTU KOMIIETEHIINU YK-1:

Crnoco0eH OCYIIECTBIATh MOUCK, KPUTHIECKUH aHaIu3 U CHHTE3 MH(POPMAINH, TPUMEHSATh CUCTEMHBIN TTOIXO/ IS
pelleHNs NOCTaBICHHBIX 3aa4

TTPUMEPBI 3AI[AHI/II71 3AKPBLITOI'O TUITA 1. O0BEKT HCcCHETOBAHNAST — 3TO

WA OANTW AP LT AW AT OV WE OV DWE OV

. 00BEKT, U3y4aeMblil B IIEISIX PELICHUS] HEKOTOPOH MpoOIIeMbl

. 4acTb IpeIMeTa UCCIIeIOBAHUS

. Llens nccnenoBanms

. ﬂeCKpI/IHTI/IBHaH CTaTUCTHUKA — O3TO

. COBOKYITHOCTb ITOKa3aTeleil, XapakTepu3YIOIINX CBOMCTBA CIIy4allHO BETUUYUHbI
. MHOXECTBO HE3aBUCHMBIX (PaKTOPOB

. HET TaKOTr0 IMOHATHUSA

. MaTemaTnueckoe 0XHIaHue — 3TO

. OKHJaeMoe, HanboJiee BEpOsTHOE 3HAUCHUE CITyJaiHON BETMIHHBI

. OTKJIOHEHHE OT CPEJJHEr0, BO3BEJCHHOE B KBaApat

. HET TaKOT'0 HOHSTHUS

. CraTucTuueckuil KpuTepuit — 3T0

. IPaBHJIO, 110 KOTOPOMY PEIaeTcsl IPUHSTH, IMOO OTKIOHUTH HyJeByIo runoresy HO
. IPAaBHJIO HAXOKAECHHS CPETHETO 3HAYCHUS

. HuxHss rpaHuna 1OBEpUTEIbHOIO MHTEPBAJIA

. Henp uccnenoBanus (aHamm3a) — 9TO

. XKeJlaeMoe Oy/yIiee COCTOsSIHHE 00beKTa, 00ecTieynBaroIiee CHATHE TPOOIEMHOM CUTYaINH
. 3aKOHOMEPHOCTH, OTpa)karolasi N3MEHEHNEe HeTaTUBHBIX 3¢ dexTon

. 3aBEpUIAIOLIUI ATAIl UCCIEeI0BaHUS

. Henunelinas mozens — 3T0

. MOJIeJIb, B KOTOPOH HCIOJIB3YIOTCA CBSI3U HETMHEHHOI0 XapaKkTepa

. MOJIeJIb, B KOTOPOH HCIIONIB3YIOTCS CBA3U JIMHEIHOTO Xapakrepa

. Oba oTBeTa HEBEPHBI




7. B kakoii popme MOXKET ObITh BEIPAXKEHO CBOWCTBO 00BHEKTA

a o0a oTBeTa BEPHBI

0. KOJIM4eCTBEHHAS

. Ka4eCTBEHHAs

. BpemeHHO#! psi — 3TO MPON3BOIBHBIN HA0OP HAOIIOACHUH WM JaHHBIX

. HEBEPHOE YTBEP)KICHHUE

. 00a OTBETa BEPHEI

. BEpHOE YTBEpIK/ICHHE

. AlpropHast OLIEHKa — 3TO

. OLIEHKA PUCKa JI0 MOJyYEHUs ONBITHBIX, PEaJbHBIX JaHHBIX, PE3YJIbTAaTOB HATYPHOTO SKCIIEPUMEHTA

. OLICHKA TPaHUII JOBEPUTEIILHOTO HHTEpBaJIa

B. 00a OTBETa BEPHBI

10. AnocrepuopHas OLIEHKa — 3TO

a. OLIEHKA PHCKa U yIep0a, IMosrydeHHas Ha OCHOBE PEATIbHBIX JAHHBIX YaCTOTHI CBEPIICHHS HETATUBHBIX COOBITHH U
peanbHBIX JaHHBIX ITOCIEICTBUI MOTY4YEHHOTO yepoa

6. OIICHKA 3HAYMMOCTH JJOBEPUTEILHOTO HHTEPBAJIa

B. 00a OTBETa BEPHBI

11. CriocoGHOCTB CHCTEMBI COXPAHAThH CTAOMIIBHOE, IIETIOCTHOE COCTOSIHUE - 3TO

a. yCTOWYUBOCTh

6. cuCTeMaTUYHOCTh

B. 002 OTBETa HEBEPHBI

12. Ipexnckazanue, npeiBuaAeHIE Oy IyIIET0 COCTOSHHSI CUCTEMBI - 3TO

a. IPOTHO3

6. cucremarnzanys

C. ajanTanys

13. AnexBaTHOCTh MOJEIH — OTO

a. CTETICHb COOTBETCTBHS MOJICIMPYEMOTO TIpoliecca Mponeccy (pyHKIHOHMPOBAHHS PeabHOM CHCTEMBI
6. cIIOCOOHOCTH MOAENH J1eJIaTh IPOTHO3BI

B. 002 OTBETa HEBEPHBI

14. TeopeTtndeckas MOJENIb — 3TO

a. MaTeMaTuuecKasi MOJIeIb, MPEICTABIISIONIAs MOJIEIUPYEMblii 00BbEKT B 0011IeM BUe, 0e3 KOHKpETH3aIlN
YHCJIOBBIX 3HAYECHUH MEPEMEHHBIX

6. MoJ1eJTb JINHEWHOTO THIA

B. 002 OTBETa HEBEPHBI

15. CtpyKTypa CHCTEMBI — 3TO

a. CXeMa CHCTEMBI, 00pa3yeMasi yCTOMYMBBIMU CBS3SIMHU

0. peakuysi CHCTEMBI Ha «BBIXOaX» U OTBETHI HAa BO3JCHCTBHE JIPYTUX OOBEKTOB MM BHEIIHEH CPE/bl HA «BXOABI»
CHCTEMBI

B. 002 OTBETa HEBEPHBI

QAP OW O\ oW

Bo Bcex BOIIpOCax OTBCT a.

[IPUMEPbI 3AJIAHHI OTKPBITOI'O THUITA

1 [daiite onpesencHue CBOUCTBY 00bEKTa

OTBeT: XapakTepUCTHKa 0OBEKTa, BRIPAXXCHHAS B KOJMYECTBEHHON MITH Ka4eCTBEHHOM (hopMe, OIAI0IasIcs
M3MEPEHUI0/OLIEHKE.

2. Kak onpenensieTcst B YNCIIOBOH BBIOOPKE cpeiHee 3HaYCHUE

OTBeT: MaTeMaTH4ECKOE OXKUAaHUE IIPH PABHOW BEPOSITHOCTH IOy4YeHHs HAOIIOAEHUH I OTHOLIEHHE CYMMBI
3HAYCHMH Ha UX YHCIIO

3. Kakue runoressl MOT'YT HPOBEPSITCS C TIOMOIIBIO KPUTEPUEB ITPOBEPKH T'MIIOTE3

OTBeT: 0 BHIE paclpe/ielieHns], 0 3HaYCHUH NapamMeTpa BEIOOPKH

4. ITo uncny GakTOpoB Ha KaKKe /1Ba TUIIA AEIATCS CTATUCTHUECKUE MOJIEIN

OtBet: 01HO(AaKTOPHBIE K MHOTO()aKTOPHBIE MOAEITH

5. Kakue TUIMbI IPOTHO3HBIX OLEHOK MOYKHO MOJIYYUTh C IIOMOIIBIO MOJIEITH

OTBeT: TOYECUHbIC U HHTEPBAJIbHBIC

6. [laiiTe onpeneieHne MOHATHS «PUCK)

OTBET: PUCK — BEPOSATHOCTH CBEPIICHUS HEOIATOMPUSITHOTO COOBITHS, OTIACHOCTh

7. OnpenenuTe MOHATHE IO ONPEAEICHHUIO: MTPEINO0I0KEHNE OTHOCUTEIBHO CBOMCTB T€HEPATIHHOI COBOKYITHOCTH,
HpoBepsieMOoe 110 BEIOOPKE

OTBeT: cTaTUCTUYECKAsk THIIOTE3a

8. B xakux npenenax u3MepsieTcs BEpOSITHOCTh

Otser: ot 0 1o 1 (mu ot 0% o 100%)




9. B kakux mpenenax u3Mepsercs: puck

Otsert: ot 0 10 1 (7t ot 0% 1m0 100%)

10. [aifte onpeneneHne AMHAMIKE HAOII0AaeMOro mporiecca

OTBeT: N3MEHEHHE; HAIIPABIEHHOE PA3BUTHE MPOIECCa BO BPEMEHH, HAINYNE 3aBUCHMOCTH OT TPEABICTOPHH.

11. Hafigute MakcumansHOE 3Ha4YEHHE 110 BEIOOpKE (5, 9, 3, 7, 0)

OrtseT: 9

12. Jlaiite onpeneneHue cucteMe

OTBeT: cucrtemMa — 3TO COCO0 MPEICTABICHHS PEIMETa CCIIEA0BaHUS, B BU/IE [IEIOCTHOTO 00pa3oBaHus,
COCTOSIIIIETO U3 B3aUMOCBSA3aHHBIX SJIEMEHTOB

13. HazoBuTe NOHATHE MO ONpPEENIEHUIO: TEPMUH, KOTOPBII IIUPOKO UCTIONB3YEeTCS U OTHOCUTCS K HOBBIM
TEXHHUYECKUM PELICHUSIM, IPU3BAHHBIM CIIPABUTHCS C OTPOMHBIM KOJIMYECTBOM JaHHBIX (00BEM), KOTOPBIE
TEHEPUPYIOTCSI W/UITH NEPEIAOTCsl C BBICOKOH 4aCTOTOM

OrtBeT: OOJIBIINE TaHHBIE

14. Kakast cuctemMa Ha3bIBa€TCS CTATHIECKOM

OTBeT: 3TO cUCTEMa, COCTOSTHUE KOTOPOH B TEKYIIMIf MOMEHT BPEMEHH HE 3aBHCHUT OT NPEIBICTOPHA

15. K xakoMy BuAy cilydyallHOM BETMYHMHBI OTHOCUTCS NIOKa3aTenb « HAuKaTop BeIaZieHUs OCaIKOB C BApMAHTAMU -
0/1»:

OTBeT: AUCKPETHBIN

16. HazoBuTe cBOWCTBO BEIOOPKH, ITO3BOJISAIONIEE IEPEHECTH PE3yIbTAThI HCCIIEI0BaHUS Ha OOBEKTHI TeHepalbHOM
COBOKYIIHOCTH

OTBeT: penpe3eHTaTUBHOCTh

17. K MOMEHTHOMY WJIM HHTEPBAJIBHOMY THITY ITOKa3aTelsl OTHOCUTCS CyMMa I'0JIOBBIX OCAKOB

OTBeT: HHTEPBAIbHBIN

18. BcTaBbTe MpOMyIIEHHOE CI0BO:  TIOAXOJ — 3TO NPUHIIUIT O3HABATEIFHOM 1 MPAKTUYECKOHN NS TEILHOCTH,
KOTOPBIl OCHOBBIBAETCSA Ha CHCTEMHOM OTPa)KCHHUH JEHCTBUTEIILHOCTH

OTBeT: CUCTEMHBIN

19. BerabTe mpormymierHoe cioBo: CHCTEMHBIH aHATN3 — 3TO 00JIaCTh 3HAHUH W3YUSHHS PEaIbHBIX 00BEKTOB H
MPOLIECCOB C MCIOIB30BAHUEM METOJI0B (hOpManu3alny, 6asupyromascs Ha IPUMEHEHUH  TI0AX0/a

OTBET: CHCTEMHOTO

20. Yro Takoe «MeTo]] HAUMEHBIINX KBAaJPaTOB»

OTBeT: MaTeMaTUYECKUI METOI, IPUMEHSEMBI JIJI Hax0xkIeHUsT KO3 uireHToB QyHKINOHATBHOM 3aBUCHMOCTH,
OCHOBaHHBIW Ha MUHUMHU3AI[MY CYMMBbI KBQ/IPATOB OTKJIOHEHHH HEKOTOPBIX (DYHKIMH OT HCKOMBIX IEPEMEHHBIX

OLIEHKA COOPMMPOBAHHOCTHU KOMITETEHLINU TIK-2:

Cr1ocoO6HOCTh IPUMEHATH HOBBIE METOBI UCCIEAOBAHMUS B 00JaCTH MaTEMaTHIECKOTO MOIEIHPOBAHUS,
MPOEKTUPOBAHMS, CO3/IaHHS 1 MOJIEP)KKH MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM M 0a3 JaHHBIX B cepe
npodeccrnoHaNbHOM AeATeTbHOCTH

[IPUMEPBI 3AJJAHUI 3AKPBITOI'O TUIIA 1. CiydaiiHas BeIHUHHA — 5TO

a. CBOHCTBO 00BbEKTa, U3MEHSIONIEECs CIy4aiiHO, C OTNPEEICHHON CTETIEHbI0 BEPOSITHOCTH, YaCTOTHI

0. 3apaHee U3BECTHOE 3HAUCHHE

B. 002 OTBeTa NpaBUIIbHbIC

2. I'enepanbHasi COBOKYITHOCTB — 3TO

a. COBOKYITHOCTH BCEX BO3MOXHBIX BAPHAHTOB PEIN3ALUH CIy9aliHON BEJIMYMHBI IPU HEM3MEHHBIX YCIOBHAX
cOopa TaHHBIX

. CII0CO0 TIpeICTaBIICHHS ITPEeIMETa UCCIISTOBAHUS

. 00a oTBeTa IpaBUIIbHBIC

. Qucnepcus — 310

. CTETIEHb PACcCESHUs CIy4yalHOM BEIMYUHBI OTHOCUTENBHO CPEHETO 3HAUECHUS

. HanOoJIbIIIee 3HAUCHHUE CITy4aifHOH BEJIMIMHBI

. HanmeHsb11ee 3HaueHne ciiy4aifHON BETUUNHBI

. BeposarHocTs — 310

. CTEeTIeHb HaJIe)KHOCTH/J9aCTOTHI CBEPIIEHUS HEKOTOPOTO COOBITHS

. MOJIYJIb CITy4ailHOM BEJIMYUHBI

. 00a oTBeTa MpaBUIIBLHBIE

. MaremaTnueckas MOJIEJIb — OTO

a. BOCIIPOM3BE/ICHHE B BUJIE MATEMaTHUYECKIX BRIPAKEHUN M (PYHKIII HanboJiee CyIeCTBEHHBIX C TOUKH 3PEHHS
paccmaTpuBaeMoil mpoOIeMbl CBOMCTB 0OBbEKTa

6. MozeNb, B KOTOPOH YYTECHBI TOJIBKO JTMHEHHBIE CBSI3H

B. 002 OTBETa NPaBUIIbHbIE

6. JloBepUTENbHBIN UHTEPBAI — 3TO

a. UHTEePBaJI BO3MOXHBIX 3HAUEHUI! ClTy4alfHON BEJIMYHMHBI, COOTBETCTBYIOIIMI ONIPEAEICHHOMY YPOBHIO JOBEpUs

LNE AL hm OV WE O\




0. MHTEpBaJ, BKIIOYAIONINH B ce0s POBHO MOJOBUHY 3HAUCHHUHN CIIy4aiHOM BEJIMUNHBI

B. 00a 0TBeTa MPaBHIILHBIC

7. JIuneiiHast MOZENb — 3TO

a. MOJIEJIb, B KOTOPOU UCIOJIB3YIOTCS CBSA3H JMHEMHOTO XapakTepa

0. MOJIeITb, B KOTOPOH HCITONB3YIOTCS CBSI3W HEIIMHEHHOTO XapaKTepa

B. 00a OTBeTa NMpaBUILHBIE

8. Meton uccnenoBanust 00bEKTOB (IIPOIECCOB) C YUETOM HATMYUS CIIy4alHBIX (PaKTOPOB MyTEM U3y4CHUS
BBIOOPKM BapHAaHTOB peaIM3alliy CIy4aliHbIX BEJIMYHUH (CBOMCTB 00BbEKTa) M3 I'€HEPAILHON COBOKYITHOCTH — 3TO
a. METOJl BHIOOPOYHOTO HAOIIOAECHHS

6. METOA MaKCUMAaJIbHOTO IPaBAONOA00US

C. METOJ] aHaNN3a Uepapxui

9. OOmMpHEIH MoApa3Aea NCKYCCTBEHHOTO MHTEIIICKTA, H3YYAIOIHNA METOIBI TOCTPOCHHS AITOPUTMOB, CTIOCOOHBIX
o0y4aTbcs — 3TO

a. MaluHHOE 00y4YeHne

6. mudposoe oOydeHHE

B. 00a OTBeTa MpaBUIbHBIC

10. Tun moka3zatens «BraxxHocTh Bo3ayxa Ha 01.06.2020, 16:00 (%)» :

a. MOMEHTHBIHI

6. UHTEpBAIBHBIN

B. 002 OTBETa HENPABUILHBIE

11. AmpropHas oIleHKa — 3TO

a. OLIEHKA PUCKa JIO ITOJyYEHUS OIBITHBIX, PEaJbHBIX JaHHBIX, PE3YJIbTATOB HATYPHOTO SKCIIEPUMEHTA

0. olleHKa TPaHUI] TOBEPUTEIHHOTO HHTEPBANIa

B. 00a oTBeTa BEpHBI

12. BpemenHoi psin, cocTosmuii u3 HabmoaeHui 3a mepuox 1999, 2002, 2003, 2004:

a. HEMOJIHBIN

0. TIOJTHBII

B. O0a oTBeTa HEpaBUIIEHBIC

13. Kakast n3 mepe4mciIeHHbIX XapaKTePUCTHK COOTBETCTBYET MPUPOJIE CITyYaifHOW BETMYMHBIL:

a. HEOTIPEe IeJIEHHOCTh

0. mpeacKa3zyeMocTh

B. 0/IHO3HAYHOCTh

14. K xaxomy BHJy CITy4aifHOI BEIMYMHBI OTHOCUTCS TT0Ka3arenb «MHIMKaTop BhINAJCHHUS 0CaKOB C BApUAHTAMHU -
Ja/Het»:

a. IUCKPETHBIN

0. HeTIpEPHIBHBII

B. 00a 0TBEeTa HEBEPHEI

15. TepmuH (pycCKOS3BIYHAS BEPCH), KOTOPBIN IIHPOKO UCTIONB3YETCS U OTHOCUTCS K HOBBIM TEXHUYECKAM
pEIIeHHUSM, IPU3BAHHBIM CIIPABUTHCS C OTPOMHBIM KOJHYECTBOM JTAHHEIX (00beM), KOTOPBIE TCHEPUPYIOTCS /TN
TIEPEAArOTCS C BEICOKOM 9acTOTOM — 3TO

a. OOJIbIIINE JAHHBIC

0. Manble JaHHbBIE

B. 00a OTBETa BEPHbBI

Bo Bcex Bompocax OTBET a.

[IPUMEPBI 3AJJAHUI OTKPBITOI'O TUITA

1. Yem oTIIMYAIOTCS TeHEpalbHasl 1 BBIOOPOYHAS COBOKYITHOCTH HAOIIOICHUN

OtBeT: BEIOOPOYHAS. COBOKYITHOCTh — YacTh T€HEPAITLHOM

2. YTo NOHUMAIOT 101 00bEMOM BHIOOPKH HAOIIOICHHUI

OTBeT: 9nciI0 00BEKTOB, HAOIIOACHUH B BEIOOpKE

3. Ha3zoBure aBa THIA CIIy9aifHON BEJIMIHHBI

OTBeT: AMCKpETHAs U HETIPEPHIBHAS

4. Kak onpezenseTcss MAKCUMYM B YHCJIOBOHM BBIOOpKE

OtBet: HanOoJbIIIEE 3HAYCHHUE CITyJaifHOI BETMUMHBI 110 BEIOOPKE

5. UeM ympasisiemMasl IepeMEHHasi OTJIMYAETCS OT IapaMeTpa

OtBeT: YnpaBiusiemast IepeMeHHasi — CBOHCTBO CUCTEMBI, HA 3HAYEHNE KOTOPOW MOXKET OKa3bIBaTh BO3ICHCTBUE
JU10, TpuHKUMalolee perienus. [lapamerp — mocTosiHHAS BEIMYMHA, CBOUCTBO CUCTEMbI OTHOCUTENIBHO TTOCTOSIHHOE
BO BPEMEHHU U HEM3MEHSIEMOE B MPOLIECCE MOJACIUPOBAHHUS.

6. Kak 3amuceIBacTcs IMHEHHAS, OJHO(MAKTOPHAS PErPECCHOHHAS MOJICITh

OtBet: y =ax b




7. Ilpn KakOM 3HaYECHUH CPEAHEH BEIIMYMHBI OTHOCUTEIBHON MOTPEHIHOCTH MOAEIb CYUTACTCSI TOYHON
OTBeT: cpenHsst BeIMINHA OTHOCHTEIFHON TTOTPEITHOCTH JoJbKHA ObITh MeHee 10%

8. laiiTe onpeneneHue MOHATUS «KPUCK»

OtBet: PHCK — BEpOSTHOCTH CBEPIICHUS HEOIATOMIPHUATHOTO COOBITHSA, OMTAaCHOCTD

9. B kakux mpenenax u3MepsieTcst BEpOSITHOCTh

Otsert: ot 0 10 1 (W ot 0% mo 100%)

10. B xakux npenenax U3MepsieTcsi puck

Otsert: ot 0 10 1 (111 o1 0% 110 100%)

11. B xaxo#t ¢popme MOXKeT OBITh BEIPaXKEHO CBOHCTBO 00beKTa?

OTBeT: KOJINYECTBEHHAs! U Ka4eCTBEHHAs! JOPMBI

12. SIBnsieTcs iu BpeMEHHOH psiJ| IPOU3BOJILHBIM HA0OPOM HAOIIOICHUH MM JaHHBIX

OTBeT: HET, 3TO YNOPSIOYEHHbIE BO BpEMEHN HaOJII0ICHHS IaHHbIE

13. Tlo gucmy ¢akTOpOB Ha KaKWe JABa THIIA ACTATCS PUCKA

OtBet: onHO(aKTOPHBIE 1 MHOTO()aKTOPHBIE PUCKU

14. [Taifte onpeneneHne anpruOPHBIM OIIEHKaM

OTBeT: OIEHKa PHUCKA 10 OIYyYSHNS ONBITHBIX, PEaIbHBIX NaHHBIX, PE3YJIbTaTOB HATYPHOTO 3KCIIEPUMEHTA
15. JlaiiTe onpeneneHue anocTEpUOPHBIM OLIEHKAaM

OTBeT: OIIEHKH PHCKA U yiiepOa, MOIydeHHBIE HA OCHOBE PEAIbHBIX JAHHBIX YaCTOTHI CBEPIUICHUS HETATHBHBIX
COOBITHI U peaJIbHBIX JaHHBIX MOCIEICTBUI MMOJYYEHHOTO0 yiepoa

16. UTo MOHUMAIOT MO yCTOMYMBOCTBIO CHCTEMBI

OTBeT: CIOCOOHOCTh CUCTEMBI COXPAHSTh CTAOMIIBHOE, IIETIOCTHOE COCTOSIHUE

17. laiiTe onpeneneHne TuHaMUKe HabIr01aeMOro mpolecca

OTBeT: H3MEHEeHHE; HAaNIpaBJICHHOE pa3BUTHE NpoIiecca BO BPEMEHH, HaJIMUKe 3aBUCUMOCTH OT NPeIbICTOPUH
18. BcTaBbTe nporTyIneHHOE CI0BO: TEHICHINS — 9TO YCTOWYIHMBAs 3aKOHOMEPHOCTR3MEHEHNUS TIpoIiecca BO
OTBeT: BpeMeHH

19. Haiinute MUHUMabHOE 3HaUeHHE 1O BEIOOpKE (5, 9, 3, 7, 0)

Otser: 0

20. IlepeBenuTe BEPOSTHOCTH BOZHUKHOBEHUS HEraTUBHOM cuTyaunu 0,1 B IpOLIEHTHI

Otsert: 10%

KPUTEPMU OHEHUBAHISA 3AKPBITHIX BOITPOCOB: Kaxnoe 3ananue onenuBaetcs 1 6amiom. OrieHuBaHue
KHMM TeopeTrueckoro xapakrepa B 1IeJI0M:

«3auTEeHO» — BEPHO BBINIOJIHEHO Oosee 50% 3amaHuil; «He 3a4TeHO» — BepHO BhINonHeHO 50% u menee 50%
3aJIaHUI;

«OTJIMYHOY» — BEPHO BhIMONHEHO 85-100% 3amanuil; «xopomio» — BepHO BeinosnHeHO 70-84% 3amaHui;
«YZIOBJIETBOPUTEIBHO» — BEPHO BBIMOIHEHO 51-69% 3a1aHuil; «HEyIOBIETBOPUTEILHOY» — BEPHO BBINOIHEHO 50%
Wi MeHee 50% 3amaHui.

KPUTEPHUM OLUEHMBAHI A OTKPBITBIX BOITPOCOB.

«OTimuHO» (3auTeHo): OTBET MOJIHBIH, pa3BepHYTHIH. Borpoc TOYHO 1 ncuepIbIBarolIe epeiaH, TEPMUHOIOTHS
COXpaHEeHa, CTYJCHT ITPEBOCXOIHO BJIIEET OCHOBHOH U JIOTIOJIHUTEIHHOM JINTEPATypO, OIMOOK HET.

«Xopomro» (3auteHo): OTBET MOJHBIN, XOTS KPATOK, TEPMHUHOJIOTHYECKN TIPaBUIIbHBIN, HET CYIIECTBEHHBIX
HenoueToB. CTYZEHT XOPOIIIO BiIajeeT IPOHICHHBIM IIPOTPaMMHBIM MaTEepPHajIoM; BaJeeT OCHOBHOM JIMTEPaTypoOH,
CYXKJICHUSI IPABUIIbHBI.

«Y IOBNETBOPUTETHHOY (3auTeH0): OTBET HeMOJIHBINH. B TepMuHOMOTHY UMeEroTCs HemocTatku. CTyeHT BlajeeT
MPOTPaMMHBIM MaTepHalIoM, HO UMEOTCst HetoueThl. CyxaeHus pparMeHTapHbI.

«HeynosnerBoputenbHO» (He 3a4TeHO0): He ncnonp3oBaHa crenuaibHas TepMUHOIOTHS. OTBET B CYIITHOCTH
HeBepeH. [lepenanbl auIIb OTAENBHBIE PparMeHThl COOTBETCTBYIOIIEro MaTepraa Bonpoca. OTBeT He
COOTBETCTBYET BOIIPOCY MJIM BOBCE HE JIaH.

5.2. TeMbl NHCbMEHHBIX Pa0OT /15 NPOBECHNS TEKYIero KOHTPoJs (3cce, pedepaTsl, KypcoBble padoThl K
ap-)

He mpenycmorpenst

5.3. DoHI O1LIEHOYHBIX CpeACTB 1Jisd NIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecrauumn

IIpomexxyTodHas aTTecTanus 3aKI0YaeTCs B IPOBEICHUN B KOHIIE ceMecTpa 3adeTa (A1 00yJaroixcs, He
MOJYYHMBIINX 3a4€T 110 pe3yJIbTaTaM TeKyIIel yCIeBaeMOCTH) 10 BCEMY N3YUYEeHHOMY Kypcy. 3a4eT IpOBOJUTCS B
yctHOH (hopme no Ouneram. B 6uiter BxoauT 2 Bompoca: 1 BOIpoc TEOpEeTHIECKOro XapakTepa U 1 Bompoc
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

BOITPOCBI TEOPETUYECKOI'O XAPAKTEPA

1. OcHOBHBIE MOHATHS NPEIMETHOI 001aCTH: OOBEKT, IPEIMET HCCIICOBAHUS, CHCTEMA, MOJIEIIb, METOIbI
MojenupoBanus. [IporHozupoBanue: NOHITHE, ITAIbl, ICTOYHUKN HH(POPMAIHH.




2. Kitaccugukanuust BUJ0B IPOrHO30B.

3. O011ast MoCTaHOBKA 32149 TIPOTHO3UPOBAHMUS.

4. Tpenn, TeHOCHINS, IPOTHO3. [I[pOrHO3UpOBaHNE IO TPEHIY.

5. Bpemennsie psaasl. CBOWCTBA BpEMEHHBIX PSAAOB U MX PAa3HOBUIHOCTH (IIOJIHBIC M HEMOJIHBIE, a0COIIIOTHBIE,
CpenHHe, OTHOCUTEIbHBIC; MOMEHTHBIE M MHTEPBANIBHBIC U T.I1.).

6. PazMepHOCTH BpeMEHHBIX PSI0B (OJHOMEpPHBIE, TByMEPHBIC H MHOTOMEPHBIE).

7. TpeboBaHMs K JaHHBIM BPEMEHHOTO PS/A.

8. Knnaccudukaryst MeTo10B MCCIe0BaHUS BPEMEHHBIX PsIOB (METOBI aHaIM3a, CTATUCTUYECKUE MOJIEIIH,
aJalTUBHBIE MOJIENH, CTIEUAIbHBIC METO/IBI).

9. AHanu3 BpeMEHHBIX PSIOB: CHeMabHbIE TI0Ka3aTeNny (LernHble 1 6a30BbIe).

10. TToka3aTenu ycTOIUMBOCTH TUHAMUKH.

11. Cratuctryeckuii aHanu3 JaHHBIX BPEMEHHOTO psfa.

12. CrnaxuBaHue BPEMEHHBIX PSIOB (9KCIIOHEHIIMAILHOE CKOJIB3SIIEE CPEHEE, CKONIB3SAIIEe CpeaHee, QHIbTp
X5MMUHTA).

13. Cnietnpukanus n uaeHTHGUKAINS 3aBHCHMOcTeil. MeTonpl cnenudukanuy (BU3yaabHBIH, aHATN3 OIS
KOPPEJSIIH, OTIBITHBIH).

14. Metonp! naeHTH(UKAINT 3aBUCUMOCTEH (METO/I HANMEHBIINX KBAaIPAaTOB M €r0 MPUMEHCHHE IS INHEHHBIX U
HEJTMHEWHBIX 3aBHCHUMOCTEH).

15. Pa3HOBUIHOCTH MO/ieIel BPEMEHHBIX PSIIOB: IMHEHHBIC U HEJIMHEIHbIE.

16. ITokazaTenn aieKBAaTHOCTH OJHO(AKTOPHBIX MOJIeNeH (TOYHOCTh, PEATUCTUYHOCTD, PA00TOCIIOCOOHOCTS,
qYBCTBHUTEIBHOCTB).

17. Ommbka mozenu, aerepmunaimst, CKO ommbku, craHaapTHbIe oMIHOKA K03()OUITMECHTOB MOICIIH.

18. Pacyer noBepUTEIBHOIO HHTEPBAJIA IPOTHO3a, TOJyYSHUE TOUEUHBIX U HHTEPBAIbHBIX OICHOK IIPOTHO3A.

19. Cratuctrieckne KpUTEPUHU MIPOBEPKH 3HAYMMOCTH TPeHAa ¥ KodppunueHToB Moaenu: F-kpurtepuii, T-
KpUTEPUH.

20. ITpuHUMIIBI aJAaNTUBHOTO MIPOrHO3UpOBaHUs, Moaenu AR.

21. IlpuHUMIIBI aJAaNTUBHOTO MIPOrHO3UpOBaHus, MA.

22. IlpuHUMIIBI aJaNTUBHOIO MpOorHo3upoBanus, ARMA.

23. IlpuHUMIBL aanTUBHOTO MporHo3uposanus, ARCH.

24. Mojenb SKCIIOHEHIIMATILHOTO CPEAHETO.

25. Mopenu KpaTKoCpOYHOTo nporHo3upoBanus bpayHa u Xombra.

26. Monenb bokca-/I)xeHKHUHCA.

BOITPOCHI ITPAKTUKO-OPUEHTHUPOBAHHOI'O XAPAKTEPA

1. lsst BpEMEHHOTO psiia pacCUUTATh aOCOOTHBIN Ga3MCHBIHN MPUPOCT, MO MOIYICHHOMY MTOKAa3aTeIo OMPEIeTUTh
cpeliHee 3HAUCHHE W pa3Max Bapuainuu. B kauecTBe 6a3MCHOTO 3HaYeHHsI UCIIOJIb30BaTh 3HaueHue Ha 2003 r.

2. JIns BpEeMEHHOTO psijia pacCcUnTaTh aOCOMOTHBIN IEMHOM NPUPOCT, MO TOJTyYEHHOMY TIOKa3aTeJIio ONpPEeASINTh
CpezHee 3HauCHHE U pa3Max BapHalHH.

3. JIiis BpeMEHHOT 0 psijia pacCunTaTh yCKOPEHHE TUHAMUKH, 110 TTOJy4€HHOMY ITOKa3aTelo ONpeIeNUTh CpetHee
3HaYCHHE U pa3Max BapHallvu.

4. JInst BpeMEHHOT'O psijia pacCUUTaTh OA3UCHBIN TEMIT POCTa, 1O TTOJYYEeHHOMY ITOKa3aTelIio ONpPEeIeINTh CpeiHee
3HAYCHHWE U pa3Max Bapuanuu. B kauecTBe 6a3MCHOTO UCTIONB30BaTh 3HaYeHKe Ha 2003 .

5. J17s1 BpeMEHHOTO psiJia pacCUUTaTh IEMTHON TEMII POCTa, 110 IMOJIyYeHHOMY IOKa3aTeNto ONpeIeNIuTh CpeIHee
3HAa4YeHHE U pa3Max BapHaIHu.

6. Jlst BpeMeHHOT 0 psiia paccuuTaTh 0a3ucHbIH KO3(D(UIKMEHT PUPOCTA, 110 NOITYUYSHHOMY MOKa3aTeto
OTIpeNIeNNTh CpeiHee 3HaUeHNE U pa3Max Bapuanuu. B kauecTBe 6a3uCHOTO paccMaTpUBaeTCsl ypOBEHb psAaa Ha
2003 ron.

KPUTEPUM OLIEHMBAHUW A

«OTIMYHOY (3aYTEHO): CTYAECHTOM JaH ITOJIHBIH, B JIOTHYECKON IT0CIIe/I0BATEIBHOCTH Pa3BEPHYTHIA OTBET HA
MIOCTaBJIEHHBIE BOIIPOCHI, TJIE OH IPOAEMOHCTPHPOBAJ 3HAHHS IIPEIMETa B IIOJTHOM 00beMe y4eOHOI NporpaMMEl,
JIOCTaTOYHO TITyOOKO OCMBICIIMBACT JUCIUILIMHY, CAMOCTOSITEJIBHO, M UCUEPIIBIBAIOIIE OTBEYAET Ha
JIOTIOJTHUTENbHBIE BOIIPOCHI, TPUBOJUT COOCTBEHHBIE MPUMEPHI 110 MPOOJIEMATHKE NOCTABIEHHOTO BONPOCA, PEILIIII
Npe/II0KEHHBIE TIPaKTHYECKHe 3a1aHus 0e3 ommooK.

«Xopomoy (3a4TE€HO): CTYACHTOM JIaH Pa3BEPHYTHIH OTBET Ha ITOCTABJICHHBIN BOIIPOC, T/I€ CTYACHT AEMOHCTPUPYET
3HAHUS, IPHOOPETEHHBIE HA JIEKIIMOHHBIX ¥ CEMHHAPCKUX 3aHATHAX, @ TAKXKE MTOTyYSHHBIE TOCPEICTBOM H3YICHHUS
00s13aTeNbHBIX YIeOHBIX MaTePHAaJIOB IO KypCy, HaeT apryMEHTHPOBAHHBIE OTBETHI, IPHUBOJNT IPHUMEPHL, B OTBETE
MPHUCYTCTBYET CBOOOIHOE BJIaIEHIE MOHOJIOTHIECKOHN PEUYBI0, IOTHYHOCTH U TOCIIE0BATEIFHOCT 0TBeTa. OTHAKO
JIOITyCKAIOTCSI HETOYHOCTH B OTBeTe. Permmi npeiokeHHbIe TPaKTHYeCKUe 3a1aHus ¢ HeOOIBIIUMI HETOYHOCTSMHU.
«Y IOBIETBOPUTENHHOY (3aYTEHO): CTYIEHTOM JIaH OTBET, CBUIETEIHCTBYIOMINN B OCHOBHOM O 3HAHWH IPOIIECCOB
M3y4aeMOH JUCLUILIMHBI, OTIMYAIOUIMNCS HEIOCTATOYHOM TIIyOMHOMN M TIOJIHOTOM PacKphITHS TEMbI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHUH, Cl1ab0 CHOPMUPOBAHHBIMU HaBBIKAMY aHAJIM3a SIBJICHHUH, ITPOLIECCOB, HEIOCTATOYHBIM
YMEHHEM JIaBaTh apr'yMEHTUPOBAHHbBIE OTBETHI U IIPUBOJUTD IIPUMEPHI, HEJOCTATOYHO CBOOOIHBIM BIIaJICHHEM
MOHOJIOTHYECKOH PEeUbl0, JIOTHYHOCTHIO M IIOCJIEI0BATENILHOCTEIO OTBeTa. JlomyckaeTcs HECKOJIbKO OMINOOK B




COJICPXKAHUU OTBETA U PEIIEHUH MPAKTUYECKUX 3aJaHUMH.

«HeynoBneTBopuTenbHO» (HE 3a4TEHO): CTYyJCHTOM JIaH OTBET, KOTOPBIH COAEPKUT PSAJ] CEPbE3HBIX HETOTHOCTEMH,
00HapyXUBAIOIINI HE3HAHUE MPOIECCOB H3yIaeMOU MPEAMETHONW O0NIACTH, OTIHYAIOIIUICS HETITyOOKHM
PacKpBITHEM TEMBI, HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEYMEHHEM JIaBaTh apryMEHTUPOBAHHBIE OTBETEHI.
BrIBoabI MOBEpXHOCTHBI. PemieHne mpakTHYECKHUX 3aJaHUi He BRIMTOIHEHO. CTyIEHT HE CIIOCOOEH OTBETUTH Ha
BOIIPOCHI JayKe PH JOMOTHUTEIBHBIX HABOAAIINX BOIIPOCAX MPEMOAaBaTEIs.

IIpuioxenns

IIpunoxenue 1. DOC 2023 Brenenwme B ananu3 BP_3ader.doc

6. YueOHO-MeTOAuYecKOe U MH(OPMAIITUOHHOE o0ecriedyeHue TN CIIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTEpaTypa

ABTOpBI 3aruaBue

H3aaTenncTBO, 1oj 1. axpec

Jlykammn | IIpornosupoBaHue
10. I COLMATbHO-3KOHOMHYECKUX
MPOIIECCOB: YUCOHUKH U

yueOHble ocoous st BY3os

Nupexr-Menua, 2017 http://biblioclub.ru/index.p
hp?page=hook_red&id=4
72743

6.1.2. JlonosHuTENbHAS IUTEPATYpa

ABTOpBI 3arnaBue

H3pareancTBo, rog . aapec

J12.1

Hesckas, Makp0o3KOHOMUYECKOE
H. A. IUIAHUPOBAHUE U

y4eOHHK U TPAKTUKYM JJIS
BY30B

nporHo3uposanue B 2 4. U.1:

M. : UsnparensctBo HOpaiiT, URL.: https://urait.ru/bcod
2020 e/453446

6.2. IlepeueHnb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"

HasBanmue

. aapec

o1

OnexrpoHHas oubnmoTeka Antl'Y.
http://www.lib.asu.ru

92

AHanuTHYECKO-HHPOPMAIIMOHHBIN TOPTAT

"®unam". http://www.finam.ru

33

POCCTAT. O¢punmansHbrit
caift.http://www.gks.ru

24

DneKTpoHHAs OMOTUOTEUHAs CHCTEMA
"Jlanp" . http://e.lanbook.com

95

Hayunast anextponHas oubianoreka
"Elibrary". http://elibrary.ru

26

DnekTpoHHas OMOIMOTEYHAs CUCTEMA
n3natenberBa "FOpaitt". http://biblio-
online.ru

97

HznarensctBo MITHO (cBOGO1HO-
pacnpocTpaHseMble KHUTH).
www.mccme.ru/free-books

38

"OCHOBBI IPOTHO3UPOBaHUA" CTPAaHUIIA
TUCIIUTUTAHBI Ha OOpa3oBaTeIbHOM
nopraie Antl'Y (Moodle)

https://portal.edu.asu.ru/course/view.php?id=887



https://www.asu.ru/sveden/education/programs/subject/351108/fos427732/

39 Ouzaiin kypc "ABTOMaTHYECKHE https://online.edu.ru/public/course?cid=11215770#course-
HHCTPYMEHTBI H3MEPEHUI U METOIBI view-about
aHajM3a JaHHBIX"

6.3. IlepeyeHb NPOrpaMMHOro odecneyeHust

TabnuuHbI nponeccop, TEKCTOBBIH MPOLiEcCcop, ONEpaliMOHHas cucTeMa, (aiiioBbI MEHeKep, TOCTYI K
MHTEpHET, apxuBartop, Acrobat Reader.

6.4. Hepeqem, I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

Amnanurnuecko-uHpopManuoHHbIl nopTan "®dunam". http://www.finam.ru
POCCTAT. OdunmansHerii caitt.http://www.gks.ru

7. MaTtepuajibHO-TEXHUYECKOE o0ecnedeHne T CHUIIUHbI

Ayauropus Ha3nauenue Oo0opynoBanue

VYueOHas ayuTOpust | AU HPOBEICHUS 3aHATHI JeKIHOHHOTo THHa, | CraHmapTHoe obopynoBaHue (yueOHas
3aHSATHH CEMHHApCKOro Tuna (JTabopaTopHbIX | MeOelsb Uit 00ydJaroIuxcs, pabouee MecTo
U(MIH) TPaKTHUECKUX), TPYIIOBBIX U npernogaBaTess, J0CKa)

MHAWBUAYAJTbHBIX KOHcyHLTaHHﬁ, TCKYIIETO
KOHTPOJIA U MPOMEXKYTOYHOU aTTecTalui,
KypCOBOT'O MPOEKTUPOBAHUS (BBIIOJIHEHUS
KyPCOBBIX padoT), IPOBEICHHS NIPAKTHK

202J1 nabopaTopust HHPOPMAITHOHHBIX TEXHONOTHI | YdeOHas mebens Ha 14 mocamouHbIX MECT;
- KOMIOBIOTEPHBIH KIIAcC - yueOHas ayAuTopus | KOMIbIOTepsl: Mapka HP - 14 emunmir;
JUISI IPOBENICHUS 3aHATUN CEMHUHAPCKOTO THMA | MOHUTOpPHL: Mapka ASUS monens
(;1abopaTOpHBIX U(WIH) MPAKTHIECKUX); VS197DE - 14 equnuin

MIPOBEICHUS IPYNIOBBIX U HHIUBUIYaTbHBIX
KOHCYJIbTAaIlMH, TEKYIIEero KOHTPOJISI U
MIPOMEKYTOYHOM aTTecTalluu

320J1 MeJIaTeKa, YNTaJbHbIN 331 — IOMEILCHUE YuebHas Mmebeb Ha 15 mocaiouHbIX MECT;
JUISL CAMOCTOSITEIbHON paboThI MepCOHAIbHBIE KOMIIBIOTEPHI C BHIXOJIOM B
HHPOPMALNOHHO-

TENIeKOMMYHHKAIIMOHHYIO ceTh HTepHeT
1 3JIEKTPOHHYI0 HH()OPMALIMOHHO-
00pa3oBaTeNbHYIO Cpeay;

8. MeToauyeckne ykazanus JJsl 00y4arOUIUXCsl M0 OCBOEHHIO JUCIUIJIMHBI

1. JIHH YCIIEUTHOT'O OCBOCHUA COACPKAHUA NTUCTUTIIIMHBI HeO6X0}II/IMO IoceuIaTh JCKIUHU, TPUHUMATh AaKTUBHOC
ydyacTue B pa60Te Ha CEMHHApPEC, NPAKTUICCKOM 3aHATHH, 4 TAKIKE BBIIIOJIHATL 3aJaHusd, IIpeAJiaracMbie
npenoAaBaTeyieM AJid CaMOCTOATECIIbHOI'O BbIIIOJIHCHU .

2. JIexuusi.

-Ha nexuuto nmpuxoaure He ona3biBasi, TaK KaKk 3TO HEITHUHO.

- Ha yilekinoHHBIX 3aHATHAX HEO0X0IUMO KOHCIIEKTHPOBATh U3yJaeMbIii MaTepHall.

- [l cucremMaTHu3anuy JeKIIMOHHOTO MaTepraia, KOTOPBIH OyIeT IMoie3eH MPH MOATOTOBKE K HTOTOBOMY
KOHTPOJIO 3HAHUH, 3aIMMCBIBaliTe HA KaXKJOHN JIEKIIUU TEMY, BOTIPOCHI JJISl H3YYEHHUS, PEKOMEHAYEMYIO JINTepaTypy.
- B xaxxmom Bompoce BBIIEISNTE TIIaBHOE, 0053aTEIHHO 3AHIINTE KIF0UEBbIe MOMEHTHI (OnpeneneHue, GakThl,
3aKOHBI, TIPaBUJIA | T.JI.), HOAYEPKHATE HX.

- Ecnir o copeprkaHuio MaTeprana BOSHUKAIOT BOIPOCHL, HE HY’KHO BBIKPUKHBATh, 3aIIUIIATE UX W 33alTe 110
OKOHYAHUU JIEKI[UY WX Ha CEMUHAPCKOM 3aHITHU.

- [lepen cnenyrommeit nekunei 00s3aTebHO MPOYUTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBAThH 3HAHUS
OCO3HAHHO MPUCTYNUTh K OCBOEHUIO HOBOTO COJECPIKAHUSI.

3. IlpakTnueckoe (;1abopaTopHOE) 3aHATHE — 3TO PopMa pabOThI, TJ€ CTYACHTH MaKCUMaJIbHO aKTHBHO Y4acTBYIOT
B OCBOCHHUHU TEOPUU U METOOB.




- Jln1st MOArOTOBKM K CEMUHAPY HEOOXOAMMO IIPOCMOTPETD JICKIIMOHHBIH KOHCIIEKT, OTMETHThH HanuboJee
HETIOHATHBIE MOMEHTBI, IPOYNTATh JINTEPATypPy PEKOMEHIYEMYIO IIPEIoIaBaTeIIeM.

- [Ipu McnoNB30BaHUY JINTEPATYPHI BXKHO 3aIIOMHUTB, YTO JIFOOOH HCTOYHUK JOJDKEH HECTH JOCTOBEPHYIO
UHPOPMALINIO, 0COOCHHO 3TO oTHOCHTCS K Internet-pecypcam. Ilpu ucmons3oBannu Internet - pecypcoB B mporiecce
HOATOTOBKHU HE HY)KHO HX aBTOMaTHYECKH «CKAauUBATh», OHH JOJDKHBI OBITH POaHAIN3UpoBaHsl. He Hy)xHO
«CKa4ymMBaTh» TOTOBBIE pedepaTsl, TaK KaK UX 0AHOOOpa3ne MperoaBaTellb cpa3y BELBIIET, KPOME TOTO, OHH
MOT'YT OBITh COMHUTEIBHOTO KauecTBa.

- B npouiecce n3yueHus TeMbl aHATM3UPYHTE HECKOJIBKO HCTOYHUKOB. VCIob3yiiTe MepnoguyecKylo nevarhb -
CrelUajIbHbIC )KyPHAJIbL.

- [lone3nsiM Oynet paboTa ¢ AMEeKTPOHHBIMU Y4eOHUKaMHU ¥ y4eOHbIMHU TocoOusiMu B Internet-Oudinorekax.
3aperucTpupyitech B HUX: yHUBEpcUTeTCKas oubnmuoreka Ounaita (http://www.biblioclub.ru/) u anekTponHo-
oubnunoreunas cucrema «Jlauwy (http://e.lanbook.com/).

- B mpouecce moAroToBKH M OCTPOSHHMS OTBETOB IIPH 3aLUTE PE3yIbTATOB TUIIOBEIX PACUCTHBIX 3a0aHHUM He
IPOCTO NepecKasblBaiiTe KOHCIIEKT JIEKIMH, COep)KaHNne PE3CHTALIMHI WIIH 33/IaHUs, HO U MPOSIBUTE GOJbIIe
KpacHOPEYHs, HCIOJIB3YITEe JONOIHHUTEIbHBIE CBEJeHHS 00 M3ydyaeMoM 00BeKTe, YTOOBI YKPACHTh Ballle
BBICTYIUICHUE.

- [Ipr BOSHMKHOBEHUY TPYAHOCTEH B IpoLiecce MOATOTOBKH B3aUMOJICHCTBYHTE C IIperofaBaTelieM,
KOHCYJIbTUPYHTECH 110 CAMOCTOSTEIbHOMY H3YUCHHUIO TEMBI.

4. CamocrositensHas padora.

- HpI/I N3YUYCHUHN JUCHUIIIIMHBI HE BCC BOIIPOCHI paCCMAaTPUBAIOTCA HA JICKIUAX U MPAKTUYCCKUX 3aHATHUAX, YaCTh
BOIIPOCOB PEKOMEH/IYeTCsI IPEIOJaBaTeIeM A1 CAMOCTOSTEIBHOTO H3YUCHHSI.

- [Touck oTBETOB Ha BOITPOCHI U BBIITOJIHEHUEC 3aﬂaHI/Iﬁ JJIsA CaMOCTOSITEILHOM pa60T1>1 TO3BOJIUT BaM paClIMPUTh U
YIIyOHTh CBOM 3HAHUS 110 KYPCY, IPUMEHUTH TEOPETUYCCKIE 3HAHUS B PELICHHUH 33189 IPAKTHIECKOTO
COIepIKaHMs, 3aKPEIUTh H3YICHHOE PaHee.

- DTH 3a[iaHus CIIEMYeT BBIIOIHATD HE «HACKOKOMY, & MOCTEIICHHO, INTAHOMEPHO, CIICAYS IIOPSAKY H3yUCHHSI TEM
Kypca.

- Ilpu BO3HMKHOBEHHH BOIIPOCOB 0OpaTUTECH K IIPEIOJABATENIO B ICHb KOHCYIbTalMi Ha Kadeapy.

- BBIIOTHKB KX, IPOAHATH3UPYNHTE KAYECTBO UX BBIIOJIHCHHS. JTO IIOMOXKET BaM Pa3BUBATH YMEHUS CAMOKOHTPOIIS
1 OLICHOYHBIC KOMIICTCHIIUHU.

5. UITOroBbIil KOHTPOJIb.

- JIyis HOATOTOBKY K 3a4eTy/9K3aMeHy BO3bMHUTE MIePEUCHb MPUMEPHBIX BOPOCOB Y METOUCTA Ka(eaphl.

- B criricke BOMPOCOB BBIIETUTE T€, KOTOPIE OB PACCMOTPEHBI Ha JIEKITUH, MPAKTHIECKUX 3aHATUAX. OOpaTuTech
K CBOMM 3aITUCSIM, BBIJIENIUTE CylleCTBEHHOE. J{1s1 6osiee JeTambHOro U3y4eHHs] H3yUnuTe pEKOMEHIYEMYIO
JUTEPATYpYy.

- Ecnu B criMcke BOIIPOCOB €CTh T€, KOTOPHIE HE pacCCMAaTPUBAINCh HA JIEKIIMH, CEMUHAPCKOM 3aHATUH, U3yUUTE UX
camoctosTesnbHOo. Eciu ecTh COMHEHUs, 3ajaiiTe BOIPOCHl Ha KOHCYJIbTAIIMH MEPE] IK3aMEHOM.

- [Iponymaiite cBOM OTBET Ha 3K3aMeHE, ero JOruKky. [IToMHUTE, YTO Ball OTBET YKPACUT CChIJIKA HA HICTOYHUK
JIUTEPATYpPBhl, WILTIOCTPALIMS IPAKTUKU IPUMEHEHHUS TEOPETUUECKOTIO 3HAHUSL.
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Lenps — popmMupoBaHHe TEOPETHUECKUX 3HAHUH 00 OCHOBHBIX IMMOHATHAX U METOAAX MOCTPOCHH S
MMUTALUOHHBIX MOJIEJIEH B 9KOHOMUKE, IPAKTUYECKUX HABBIKOB I10 HACTPOUKE U IPUMEHEHUIO
CUCTEM MMMTALlUOHHOI'O MOJEIMPOBAHU JIs PELUICHUS UCCIIEN0BATENIbCKUX U IIPUKIIAJAHBIX 3a1a4.
3amaun:

1. I3y4nTh OCHOBHBIE MOHSATHS M KOHLENTYaIbHBIE ITOJXO0bI B 001aCTH MIMUTAI[HIOHHOTO
MOJEIUPOBAHUSA B 3KOHOMUKE.

2. ChopmMupoBaTh yMEHHS UCIIOIH30BaTh CHCTEMBI IMUTAIIMOHHOTO MOJICTTUPOBAHMUS JUIS PEIICHUS
UCCIIEN0BATENbCKUX M MPUKIIAJHBIX 3a/1a4.

3. ChopmMupoBaTh yMeHHS IPOBOAUTH HACTPOHKY CHCTEM UMHUTALIMOHHOTO MOJCIHPOBAHUS U
HMHTEPIPETUPOBATH MOJyYEHHBIE PE3YIIBTATEHI.

4. N3y4nTh 0COOCHHOCTH CHCTEM UMHUTAIMOHHOTO MOJICTMPOBAHUS U YCIOBHS X IPUMECHEHHUS.

5. Mcnionp30BaTh BO3MOKHOCTH CYHIECTBYIOIIUX CUCTEM UMHUTAILIMOHHOTO MOAEIHPOBAHUS IS
CO3JaHUs IPUIIOKCHUN.

6. BnageTs HaBbIKaMu pabOTHI CO CIIENMATU3UPOBAHHONM y4eOHOM U HayYHOI! JTUTepaTypoi.

2. MecTo aucuunauHsl B crpykrype OOITL

Hukn (pazmer) OOIT: B1.B.AB.01.01

3. Komnerenunu ody4yaroierocsi, popmupyembie B pe3yabTaTe 0CBOCHUS JUCIUNIMHBI

IIK-1 CnocoGHOCTh 0CYIIEeCTBJISITh HAYYHO-HCCIe0BATEIbCKYIO AeATeIbHOCTD ¢ HCIO0JIb30BAHNEM
COBPEMEHHBIX MH(OPMALMOHHO-KOMMYHHKAIMOHHBIX CHCTEM U IOCTUKEHUI HAYKH U TeXHUKH

[K-1.1 3HaeT OCHOBHbIEC MOHSITHS, METOBI M HOAXObI TCOPETHUECKUX U SKCIIEPHUMEHTAIBLHBIX HCCIIEA0BAHUH
C MCIOJIb30BaHNEM MH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX CHCTEM

[K-1.2 Hcnone3yer coBpeMeHHbIE MH)OPMAMOHHO-KOMMYHHKAIIHOHHBIC TEXHOJIOTHH B HAyYHO-
HCCIIEIOBATEIbCKON IESTEIbHOCTH

IK-1.3 BnageeT HaBbIKaMU OCYIIECTBIIEHUS. HAYYHO-UCCIIEI0BATENIbCKON AEATEIbHOCTHU C UCIOIb30BaHUEM

COBPEMEHHBIX HH(bOpMaHHOHHO-KOMMyHI/IKaHI/IOHHI)IX CUCTEM U I[OCTI/DKEHI/Iﬁ HayYKH U TEXHUKU

B pe3yJbTare 0CBOCHUSA IUCHUIIIMHBI oﬁyqalomm"lcn JOJIZKECH

3.1 3HaTh:

3.1.1. Bo3MoxHOCTH 1 00J1aCTh MPUMEHEHHUS UMUTAIIUOHHBIX CUCTEM; TIPAKTHUKY HCIIOIB30BAHM
UMHUTAIUOHHBIX CUCTEM; KIaCCH(PUKAIIIO IMUTAIIMOHHBIX CHCTEM U aKTyallbHBIC HAIIPABICHHUS UX
UCIIOJIb30BaHUS B HAYYHBIX UCCIICIOBAHMUAX M IPUKIIATHBIX 00JIaCTAX; MPAKTHKY MPUMECHEHUS
UMHUTAIUOHHBIX CHCTEM B HAYYHO-HCCIICAOBATECIILCKON ACATEIEHOCTH H MPUKIIATHBIX 00JIACTSX.

3.2. Ymern:

3.2.1. BuisaBisaTs mpo6sieMbl 1 00CYKIaTh YCIOBHS UCIIOJIE30BAHUS HMUTAITHOHHBIX CUCTEM; OIIEHUBATh
BO3MOYXHOCTH ¥ YCJIOBHUS IPUMEHEHHUSI MIMUTAIIMOHHBIX CHCTEM TIPH 00CYKIIEHUN KOHKPETHBIX
mpo06JIeM; MPOBOAUTH BEIOOP TUITOB UMUTAIIMOHHBIX CHCTEM JIsSI KOHKPETHBIX 00JIACTEH MPUITOKESHMUIA,
MIPOBOJNUTH HACTPONUKY UMHUTAIIMOHHBIX CHCTEM JJIsl PEIICHUS] KOHKPETHBIX 33a71a9; 0(OPMIISTh
TpeOOBaHUS 10 CO3AAHUIO0 UMHUTAIIMOHHBIX CUCTEM IIPU OPTaHU3alUH MPOSKTHON JEATCIEHOCTH.

3.3. HNmMeTh HaBBIKHU U (WJIH) ONBIT AEATEJBHOCTH (BJIA€eTh):

3.3.1. Kommnexkcom moHATHH 17151 XapaKTEPUCTUKNA UMUTALIMOHHBIX CUCTEM B MIPHUJIOKEHUAX K PELICHUIO

HaYYHBIX U HNPUKIAAHBIX 3a4a4; OHCHKaM#1 U KPUTCPpUAMU 3(1)(1)CKTI/IBHOCTI/I MPUMEHCHUA
NMHUTAIMOHHBIX CUCTEM B ITPUKIIATHBIX O6J'[aCT$[X; METOAAaMM CPAaBHUTECIIBHOTO aHAIN3a
HMHUTAIIMOHHBIX, O6H.lerI/IH}ITBIMI/I HOpMaMH, IOHATUAMU U CYINECTBYIOIMUMH KOMIIBIOTCPHBIMHU
Cp€aACTBAMHU IMMOAACPKKH UMUTAIUOHHBIX CUCTEM.




4. CTpyKTYpa U colepKaHue TUCHUILINHBI

Kon
3aHATHS

HaunmeHnoBaHue pa3iejioB u
TeM

Bupa 3ansarus

Cemectp

Yacos

KoMmnerennun

JIureparypa

Paszgen 1

. BBeleHHE B T€OPHI0 MMUTAIIMOHHOT0 MOIETHPOBAHMS

1.1

OCHOBHEBIE TOHATHUS
MOJICTUPOBAHHUS, BUJIBI
MO/JICJTUPOBAHHS,
KJaccuUKaIus MOJICIICH,
cXeMa MOCTPOCHUS U
HCCIIEIOBAHUS MOJEIIEH
CJIOKHBIX CHUCTEM.

Jlexkuun

7

2

TK-1.1, TIK-
1.2, IK-1.3

2.1, 712.2,
JI1.1, J11.2

1.2.

ITonssTHE MMHUTAITNH,
MMUTAILMOHHOM MOJenu,
UMHUTAITUOHHOI'O
MozenupoBanus. [lepuonabt
Ppa3BUTHUA UMUTALITUOHHOT'O
MOJIETTUPOBAHUS. DTaIbI
IIOCTOCHUA I/IMI/ITﬁL[I/IOHHOﬁ
MOJIETIH.

Jlexmun

IK-1.1, IK-
1.2, TIK-1.3

JI2.1, JI1.1,
J1.2,J11.3

1.3.

NmMurammuonHoe
MOJICIIUPOBAHMA B CHCTEME
SKOHOMHKO-MAaTEMAaTHYECKUX
MEeTOI0B. JIOCTOMHCTBA U
HEJ0CTaTKU MPUMEHEHUS
AMHUTAIOHHOTO
MOJICTTUPOBAHUSI.

Cawm. pabora

12

IK-1.1, K-
1.2, TIK-1.3

J2.1,J12.2,
JI1.1, JI1.2,
J1.3

Pasznen 2

. 'eHepanus nceBAOCTy4aAMHBIX YHCET

2.1.

ITonsiTue cnyyaitHoM
BEJINYUHBI, GYHKIUN
pacnpeseneHus ¥ INIOTHOCTH
BEPOSITHOCTEN ciyyaitHON
BEJINYMHBL. MeTobI
TeHEPUPOBAHUS
TMICEBIOCTyYaHBIX BEJIMYHH:!
MeTOA 00paTHBIX (QYHKITHIHA,
METOJ] CBEPTOK, METO]
oTOopa.

Jlexuun

TK-1.1, TIK-
1.2, TIK-1.3

JI2.1, J11.1,
J1.2

2.2.

ANTOpUTMHYECKKHE METO/IbI
MOJTyYEHUs
MICEBAOCTYyYalHbIX BEJIMYUH:
MYJITUTUTMKATUBHBIA METOT
CPaBHEHUI,
MYJIbTUTUTUKAUOHHBII
METOJI, METO/
npousBeneHuit. [IpoBepka
KauecTBa (BuIa
pacmpeeneHus)
CTCHCPUPOBAHHBIX
MocCJIe10BaTeNIbHOCTEN
MICEBAOCTYyYalHbIX BEJIMYHUH:
0 MOMEHTaM
pacnpeneneHui, no
TUCTOTpaMMe, 10 KPUTEPUSIM
corJiacus.

Jlexuun

TK-1.1, TIK-
1.2, TIK-1.3

JI1.1, J11.2,
1.3

2.3.

MeTtoant TIOJTY4YCHUA TEJIbIX

Cam. pabota

12

IK-1.1, IK-

J1.1, J11.2,




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

MICEBIOCTyYaHHBIX YHCEL.
MeToAbI ITONTy4eHHS YHCeT,
HUMEIOLIHUX K30THYECKOE
pacmpeznencHue.

1.2, I1K-1.3

J1.3

24.

T'enepanus
MICEeBOCTYYaiHbIX uucen: 1)
PaBHOMEPHO
pacripe/ie/IeHHbIe CIy4aiHble
qucia; 2) ciydyaiiHele ymcia,
pacrpe/ieIeHHbIE 110 3aKOHY
ITyaccona; 3)
9KCTIOHEHINAIBHO
pacrpezeneHHbIe ClTyJaliHbIe
qHcna.

JlaboparopHsie

IK-1.1, IK-
1.2, I1K-1.3

J1.1

2.5.

T'enepanus
MICeBIOCTYYaiHBIX yucel: 1)
HOPMAaJIbHO paclpeeIeHHbIe
cllydaitHble yHucia; 2)
Clly4ailHble YnCa,
pacripeie/ieHHbIe 110
OMHOMHUATHLHOMY 3aKOHY.

JlabopatopHsie

IK-1.1, K-
1.2, 11K-1.3

J1.1

2.6.

Omnpenenenue Buaa
pacnpeneneHus ciry4aitHon
BEJINYUHBI C TIOMOIIBIO
KPHUTEPHUEB COTTIACHS.

JlabopatopHsie

IK-1.1, K-
1.2, TIK-1.3

JI1.1,J11.3

2.7.

MeTtoa cTaTUCTHYECKUX
ucnbsiTanuit MonTe-Kapio.
O1rieHUBaHKE TUIOIIAIN
kpyra. OneHnBaHue
BEJTMYMHBI HHTETpana.
[orpemrHOCTh pe3yibTaTa.

Jlexkuun

MK-1.1, TIK-
1.2, IK-1.3

J1.1,J11.3

2.8.

BeIyHCiIeHHe HHTErpajoB
METOZOM MMHUTAMOHHOTO
MOJICITUPOBAHUS B
TabIMYHOM penakTope MS
Excel.

JlaboparopHsbie

TK-1.1, TIK-
1.2, TIK-1.3

J1.1

2.9.

OrieHKa IUIOMAAH Kpyra u
aJIMIca MeTooM MoHTe-
Kapuo.

JlaGopatopHsle

MK-1.1, TIK-
1.2, IK-1.3

J1.1

2.10.

HUcropus merona MonTe-
Kapmno. ITpumepst
IpUMEHEeHus: MeTo1a MoHTe-
Kapno npu pemenun 3agau
Pa3IUMYHON NPUPOABL.

Cawm. pabora

10

TK-1.1, TIK-
1.2, TIK-1.3

JI2.1, J11.1

Pasnean 3.

NmuTanuonHoe MoeJTUPO

BaHHE

3.1.

OrieHKa JOCTOBEPHOCTH
MMHUTAIMOHHON MOJIENH:
BaJIMJALMs MOJIEIIH,
BepudUKaus MOICIIH,
BAJIJALS JAHHBIX.

Jlexkuun

TK-1.1, TTK-
1.2, TIK-1.3

J1.1,J11.3

3.2

Kpurepuu kauectna
WMUTAIMOHHON MOJIEH.
Kpurepun xauectBa

Cawm. pabota

10

TK-1.1, TIK-
1.2, TIK-1.3

JI2.1, JI1.1




Kon HaumeHnoBaHue pa3aesnoB u | Bua 3anarus Cemectp | YacoB | Komnerenuuun | Jluteparypa
3aHATHSA | TeM
pe3yabTaToOB
MO/ICTTUPOBAHUSI.
3.3. MonensHOe BpeMs B Jlexmun 7 2 TIK-1.1, TIK- JI1.1
AMHUTAIMOHHBIX MOJIEAX: 1.2, TIK-1.3
CII0COOBI U3MEHEHUS,
YCIIOBHS TPUMCHCHUS,
KJaccupUKaIus
HMUTAI[AOHHBIX MOJIENIEH 10
croco0y MpPOABHKCHUS
MOJICJIFHOT'O BPEMCHH.
3.4. Hcnonp3oBanne MmonensHOoro | Cam. paborta 7 10 TIK-1.1, TIK- JI2.1, JI1.1
BpPEMEHH B 3a7a4ax 1.2, IIK-1.3
Pa3IUYHOM PUPOIBI.
3.5. CucTeMBl MacCOBOTO Jlexnun 7 2 TIK-1.1, TIK- JI1.1, JI1.3
00cIy>KUBaHUS: OCHOBHBIE 1.2, IIK-1.3
MOHATHS, KJIacCUUKAIHS,
nokazatenan 3G HeKTHBHOCTH.
IIpumep oHOKaHAIBHON
CMO.
3.6. HNmuTannonHoe JlaboparopHsie | 7 4 MK-1.1, [TIK- J1.1
MOJICITUPOBAHIE CHCTEM 1.2, I1IK-1.3
MaccOBOT0 0OCITY)KUBAHUSI.
3.7. [Mokazatenu sdpdexrrBrocTr | Cam. pabota 7 10 MK-1.1, IK- J12.1, J11.1
MHorokanaiasHoi CMO. 1.2, IIK-1.3
3.8. NmuranmonHoe JlaGopatopusie | 7 8 IIK-1.1, IIK- J1.1
MOJIETTUPOBAHUE YIIPABJICHUS 1.2, TIK-1.3
3amacaMu MeTogoM MoHTe-
Kapo.
3.9. Pemenne npukinagaeix 3agad | Cam. paborta 7 12 TIK-1.1, TIK- J2.1, 11.1
9KOHOMHYECKOTO XapaKTepa 1.2, TIK-1.3
METOZOM MMHUTAIIHOHHOTO
MOICTUPOBAHHS.
3.10. NmuranmonHoe JlaGopatopusie | 7 8 IIK-1.1, IIK- J1.1
MmojenupoBanue B AnyLogic 1.2, 1IK-1.3
(TIepeKpecTOK JOPOKHOTO
JIBHKCHHUSI, CMO)
3.11. Pemenne 3agau Cawm. pabota 7 12 TIK-1.1, IIK- JI2.1, JI1.1
HMHUTAIHOHHOT'O 1.2, IK-1.3

MOJIECIUPOBaHUs B
Pa3IUYHBIX IPOrPAMMHBIX
MPWIOKEHUAX (B TOM YHCIIe

AnyLogic).

5. ®oHA OLEHOYHBIX CPEICTB

5.1. KoHTpoJIbHBIC BONIPOCHI M 3aAaHHS JUIS IPOBEICHH TEKyIero KOHTPOJIs M IPOMeKy TOYHOI

aTTEeCTAIlHM 10 HTOIraM OCBOCHHS NUCIUITIJITHHBI

OHCHO‘-IHBIG MaTepurajbl IJId TCKYIETO0 KOHTPOJIA IO pasaciaM U TEMaM JUCHUIUIMHBI B ITOJTHOM 061)eMe
pasMenieHsl B OHNIaliH-Kypce Ha oOpaszoBaTenbHoM nopTane «l{udposoii yauBepcuret Antl Yy —
https://portal.edu.asu.ru/course/view.php?id=410.
OLEHKA COOPMHUPOBAHHOCTHU KOMITETEHIINU TIK-1:
CrocoOHOCTh OCYILECTBIATh HAYYHO-HUCCICI0BATEIbCKYIO JEITEIbHOCTh C UCTIOJIb30BAHHEM COBPEMEHHBIX
MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM U JOCTHIKEHHUI HAYKH U TEXHUKH




[IPUMEPHI 3AJAHUIA 3AKPBITOIO TUITIA

Bomnpoc 1. MonenupoBanue - 310

a. MPOLIECC COSTMHEHHS IIEMEHTOB Pa3JINYHOMN MPHUPOIBI B €AMHOE IIET0E

0. mporecc pa3pabOTKH MOJETH

B. pa30MEHNE IIETI0T0 HA YaCTHBIC

Ortser: 6

Bompoc 2. KonuenTyansHas (conepkarenabHas) MOAEIb — 3TO

a. abCTpaKTHAs MOJIENb, OIIPEEIAIONIasl CTPYKTYPY MOJCIHPYEMOM CHCTEMBI, CBOMCTBA €€ 2JIEMEHTOB M NP MYMHHO-
CJIEZICTBEHHBIE CBSI3H, IPUCYIITUE CUCTEME U CYLIECTBEHHBIE ISl JOCTIKEHUS LIEJIM MOJITUPOBaHUS

0. MaTeMaTH4yecKasi MOJIEJIb, IPEACTABIISIONIAs MOACINPYEMBIN OOBEKT B 00IIEM BHJIE, 0€3 KOHKPETH3ALUH
YHCJIOBBIX 3HAUCHUH NIEPEMEHHBIX

B. HET TaKOI'0 TUIIAa MOJEIH

OtBeT: a

Bomnpoc 3. JluckpeTHo-cTOXacTU4yecKas MOJENb — 3TO

a. MOJIETIb, TIOCTPOCHHASI HA OCHOBE BEPOSTHOCTHBIX (CTOXaCTUYECKIX) aBTOMATOB

6. MaTeMaTH4YeCKasi MOJIENIb, BCEM MTapaMeTpaM U MEPEMEHHBIM KOTOPOH IIPHCBOEHBI YHCIOBBIC 3HAUCHHS

B. HET TAKOT'O THITA MOJEIHN

OtBeT: a

Bomnpoc 4. ®axtopHas MoaeIb — 3TO

a. MaTeMaTH4eckasi MOJIeJIb, CTaBsIas HCCIeIyeMYIO IEPEMEHHYIO MIIM MHOKECTBO IIEPEMEHHBIX B 3aBUCUMOCTh OT
MePEMEHHBIX, OTPAXKAIOIINX, KaK MPEeAIoaraeTcs, (akTopbl HCCIENyEMOro SIBICHUS

0. UMCIIOBasi MOJIENb, IPU Pa3paboTKe KOTOPOH UCIIOIB30BaHbI JJaHHbIE, COOpaHHBIE B PE3YJIbTaTe HAOIIOJCHUS
HCCIeTyeMOro o0beKTa

B. HET TAKOT'O THIIa MOJEIHN

OtBeT: a

Bomnpoc 5. lunamuueckas cuctema — 3To

a. CHcTeMa, B KOTOPOH MHOXECTBO COCTOSIHUH OOJIBIIIE OTHOTO M OHH MOTYT U3MEHATHCS BO BPEMEHHU

6. cucTema, B KOTOPOIl MHOXKECTBO €€ COCTOSIHHH COAEPKHUT OMH JIEMEHT

B. HET TAKOTO THIIA CHCTEMBI

OtBert: a

KPUTEPMU OUEHUBAHUS: Kaxnoe 3aganue onieauBaetcs 1 6amiom. OuennBanne KM TeopeTrueckoro
XapakTepa B LIEIOM:

«3auTEeHO» — BEPHO BBINIOJIHEHO Oosee 50% 3amaHuil; «He 3a4TeHO» — BepHO BhINONHEHO 50% 1 MeHee 50%
3aJIaHUI;

«OTJIMYHOY» — BEPHO BhIMONHEHO 85-100% 3amanuil; «xopomuio» — BepHO BeimosnHeHO 70-84% 3amaHui;
«YZIOBJIETBOPUTEIBHO» — BEPHO BBIMOIHEHO 51-69% 3a1aHuil; «HEyIOBIETBOPUTEILHOY» — BEPHO BBINOIHEHO 50%
Wi MeHee 50% 3amaHui.

[IPUMEPBI 3AJIAHUI OTKPBITOI'O TUITA

Bomnpoc 1. HazoBute nonsATHE 1O ONpENEICHNIO: IPEACTABICHHE 00BEKTa, CUCTEMBI MIIM TOHSTHUS (MIeH) B
HEKOTOPOH (opMe, OTIMIHON OT (POPMBI HX PEATBEHOTO CYIIECTBOBAHHSI.

OTBET: MOJIEID.

Bompoc 2. HazoBuTe Ha3BaHNE YNCIEHHOTO METO/Ia MPOBEICHUS aHATTUTHIECKUX PACUCTOB C TIOMOIIBIO TaTYMKOB
CIIy4alHbIX YUCEIl

Otset: MeTo MonTe-Kapio

Bompoc 3. HazoBuTe moHsATHE 1O ONIPEAEICHHIO: CTEIIEHh COOTBETCTBHSI MOJICIUPYEMOT0 TIPOIIecca MPoIeccy
(hyHKIIMOHMPOBAHUS peabHON CHCTEMBI

OTBeT: aieKBaTHOCTh

Bomnpoc 4. HazoBute Bu MOJICITMPOBAHMS: OIIMCAHHUE Npoliecca (PyHKIMOHUPOBAHHS CHCTEMbI BO BPEMEHH, ITPUYEM
C UMHUTAIUEN JIEMEHTApHBIX SIBJICHUH, COCTABIIOIUX MIPOLECC, C COXPAHEHUEM HX JIOTUYECKOH CTPYKTYpHI U
MOCJE0BATENIEHOCTU IPOTEKAHKSI BO BPEMEHH.

OTBeT: UMHTAUOHHOE MOJIETUPOBAHUE

Bomnpoc 4. HazoBute BuJ MOJICITMPOBAHMS: ONMCaHKE Npoliecca PyHKINOHUPOBAHHS CUCTEMBI BO BPEMEHH, IIPUYEM
C IMHUTAIHEH 3JIEMEHTapHBIX SBJICHUH, COCTABIIIOIMINX MIPOIECC, C COXPAHECHUEM X JIOTHIECKOH CTPYKTYPHI H
MOCJIEIOBATEIEHOCTH MPOTEKAHIS BO BPEMEHH.

OTBeT: UMHTAIHOHHOE MOJICTUPOBAHNE

Bompoc 5. HazoBure Bua MOeNN: MOJIEh, OTOOpaXKaIoIIasi BO B3aMMOCBSI3M HCTOYHHUKH U MTOTpeOuTeNeit
nHPOPMAIIUH.

OtBet: HHGOPMALMOHHAS MOJIETD

KPUTEPUM OLUEHMBAHI S OTKPBITBIX BOITPOCOB.

«OTimuHO» (3auTeH0): OTBET IOJHBIH, pa3BepHYTHIH. Borpoc ToYHO M ncuepnbIBaoLIe epeiad, TEPMUHOJIOTH S
COXpaHEHa, CTYJICHT ITPEBOCXO/IHO BJIAJIEET OCHOBHOM U JIONOJIHUTEILHOM JINTEPAaTypO, OLIMOOK HET.
«Xopomo» (3auteHo): OTBET NOJIHBIN, XOTS KPaTOK, TEPMUHOJIOTMYECKHU IIPABUIIBHBIHN, HET CYILIECTBEHHBIX




HenoueToB. CTyJEHT XOpOLIO BlaJeeT NPOiIeHHBIM IPOrpaMMHBIM MaTepUAIOM; BlIa/le€T OCHOBHOM JIUTEpaTypoil,
CYXKJICHUS TIPABUIIBHBI.

«Y mOBNETBOPUTENEHO» (3auTeHO): OTBET HENMOIHBINA. B TepMuHONIOTME NMEOTCs HenocTaTku. CTyIeHT BIageeT
MPOTPaMMHBIM MaTEpPHaIOM, HO UMEIOTCS HeodeTsl. Cy)XIeHus (hparMeHTapHBI.

«HeynosnerBoputensHO» (He 3auTeHO): He rcnonp3oBana crienuanbHast TepMUHOIOTHSA. OTBET B CYITHOCTH
HesepeH. [lepenanbl auIb OTAENBHBIE (PParMEHTHI COOTBETCTBYIOIIET0 MaTeprana Bonpoca. OTBeT He
COOTBETCTBYET BOIIPOCY HJIM BOBCE HE JaH.

5.2. TeMbl NHCbMEHHBIX Pa0OT /15l NPOBEACHNs TEKYIero KOHTPoJsi (3cce, pepepaThl, KypcoBblie padoThI U
Ap.)

Tema 1. OCHOBHBIE TOHATHSI TEOPUH MOJECTHPOBAHUS CUCTEM

Tema 2. IMHUTaIIIOHHBIE MOJICTH CHCTEM MAaCcCOBOTO OOCITYKUBAHMUS

Tema 3. MozgenmpoBaHne CIy4aifHBIX IIPOIIECCOB

Tema 4. MaremaTH4yeckue MOAX0JbI B UMHTAIIMOHHOM MOJICITMPOBAHUN

Tema 5. CraTucTHUECKOE MOJENUPOBaHNE crucTeM Ha DBM

Tema 6. IMuTanmoHHOE MOJETMPOBAaHNE KAK METOJ HAYYHOTO UCCIEAOBAHMS. DTalbl UMHTAIHOHHOTO
MOJICTUPOBAHUS

Tema 7. McTopus s13IKOB MOJETHPOBAHUS U BIMsHUE Kinaccuueckux cucreM (Cumyna, GPSS, Cumckpunt) Ha
COBPEMECHHBIC CUCTEMbBI MOACJIMPOBAHUA

Tema 8. IMHUTaIIMOHHOE MOAEIMPOBAHHUE CIOKHBIX CHCTEM

Tema 9. CtaTUCTHUYECKUH aHAIN3 PE3yNbTaTOB MOJECITUPOBAHUN

Tema 10. MeToab! reHepaluu CIydaifHbIX BETUUYUH

5.3. ®oHA OLIEHOYHBIX CPEICTB ISl IPOBeeHHs IPOMEKYTOYHOM aTTeCcTalul

[IpoMexyTodHas aTTecTaus 3aKII0YacTCs B IPOBEICHUN B KOHIIE ceMecTpa 3adeTa (s 00yJaromuxcs, He
MOJYYHBIIUX 3a4€T 110 pe3yJIbTaTaM TeKyIIeH yCIeBaeMOCTH) 110 BCEMY H3YUYEeHHOMY Kypcy. 3adeT IpOBOJUTCS B
ycTHO# (hopme mo Ounetam. B Ouer BxoauT 2 Bompoca: 1 BOpOC TEOPETHYSCKOr0 XapakTepa u 1 Bompoc
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

BOITPOCHI TEOPETUYECKOI'O XAPAKTEPA

1. OcHOBHBIE IOHATHUS MOJICTUPOBAHUS: OOBEKT, MPEAMET UCCIIEIOBAHUS, MOJIENIb 00BEKTa UCCIIEA0OBAHNUS,
MO/ICTUPOBAHHUE.

. Buns! mogenupoBanus.

. Knmaccudpukanms moneneit.

. Cxema nocTpOeHUs U HUCCIe0BaHUS MOJIENEH CIOMKHBIX CUCTEM.

. [loHsATHE CITy9altHON BEMTUYHUHBI, PYHKIIUHN PACIIPEICICHUS H IUIOTHOCTH BEPOSITHOCTEH CITyYaifHOW BEIHMIMHEL.
. MeTonbl reHepupOBaHUs IICEBAOCTYYANHBIX BEIMIHH (TSOPHS, IPUMEP): METO 00paTHBIX () YHKIIHH.

. MeTonbl reHepupOBaHUs IICEBAOCTYYAHBIX BEIHIHH (TSOPHS, IPUMEP): METOJI CBEPTOK.

. MeTonbl reHeprpOBaHUs IICEBAOCITYYAHBIX BEIMIHH (TEOPHS, IPUMEP): METO 0TOOPA.

. AropuTMHUYECKHE METOIBI TTOTYUEHUS TICEBAOCTYIANHBIX BETUYHH (TEOPHS, MPUMED): MYJIbTUIUTMKATUBHBIN
METOJl CPABHEHHUI.

10. AIropuTMHUYecKre METOBI TOTyYSHHS TICEBIOCTYIalHbBIX BEJTUUNH (TEOPHs, IPUMEp): MYJIbTHIIINKAIIMOHHBIH
METOZ.

11. AnropuTMHudecKre METO b MTOTYYEeHHS TICEBIOCTyUYaliHbIX BEIMUUH (TEOpHs, IPUMEP): METO/I TPOU3BEICHUH.
12. Crioco6bI IpoBepKHU KadecTBa (BUa paclpeieeHIs) CTeHEPUPOBAHHBIX TIOCTIEI0BATEIbHOCTEH
MICEBJOCTYYalHbIX BEJIMYUH: 10 MOMEHTaM PacIlpeieseHH, [0 TUCTOrpaMMe, IO KPUTEPUSM COTJIacusl.

13. Onenka 10CTOBEPHOCTH UMUTALIMOHHONW MOJIEIH: BAIMJALUS MOJEIH.

14. OueHka TOCTOBEPHOCTH UMUTAITUOHHON MOJICITH: BepUPUKAIIHS MOJICIIH.

15. Onenka 10CTOBEPHOCTH UMUTALIMOHHOM MOJIETIU: BaJIMIALUS JaHHBIX.

16. MonenbHOE BpeMsi B IMHTAIIMOHHBIX MOJICIISIX: CIOCOOBI U3MEHEHUS, YCIIOBHS TPUMEHCHUSI.

17. MoaenbHOE BpeMs B UMUTAITMOHHBIX MOJIEISIX: KITAaCCU(UKALIMS UMUTAIIMOHHBIX MOJIENIEH 0 CITOCO0y
MIPOJBUKEHHS MOAEITHLHOTO BPEMEHH.

18. Metop craTucTrueckux ucnbiTannii Monte-Kapio: oreruBanue miomanu kpyra. [lorpentHocTs pe3yabTara.
19. MeTtop craTucTrueckux ucnbITaHnii MoHTe-Kapmo: oneHrBaHNe BETUIUHBI HHTETpajia. [lorpenHocTs
pesyibTara.

20. CucTeMBl MacCOBOTO OOCITy>KUBaHHS: OCHOBHBIE TOHATHS.

21. CucteMBbl MacCOBOTO OOCITYKUBAHHUS: KIaCCUPUKAIIHS.

22. CucTeMbl MacCOBOTO OOCITYKHBaHUS: TIOKa3aTelu 3G peKTuBHOCTH.

BOITPOCBI ITPAKTUKO-OPUEHTMPOBAHHOI'O XAPAKTEPA

Ha ocHoBe MeToma 00paTHBIX (yHKIHN creHepupoBath 10 mceBAOCTyYaiiHBIX BETUYUH, UMCIOIINX PABHOMEPHOE
pacnpenenenue. Mcxonupie nanueie: a=1, b=9; ciyuaitneie Benuuunsel 3 uatepsana [0,1]: 0,77; 0,61; 0,25; 0,23;
0,17; 0,93; 0,55; 0,74, 0,85; 0,14.

O 0NN B W




2. Ha ocHOBe MeTo/1a CBEpTOK CreHepupoBaTh 10 mceBaoCIyYaiiHbIX BEIHYUH, UMCIOIIINX HOPMATIbHOE
pacnpenenenue. FicxomHble JaHHBIS: CITy9aiiHbIe BEIMYMHBI W3 nHTepBana [0,1]: 0,77; 0,61; 0,25; 0,23; 0,17; 0,93;
0,55; 0,74, 0,85; 0,14.

3. Ha ocHoBe MeToza 0TOOpa CreHepHPOBATh 5 TICEBIOCTYIalHBIX BEIMYNH, MMEIOIINX IUIOTHOCTh PacpeaeICHUs
Buaa: f(x)=(sin(x)+cos(x))/2, 0<x<I11/2. Ucxomuple naHHBIE: CIyYaiiHbIe BEIMIHHBI W3 uHTepBana [0,1]: 0,77; 0,61;
0,25;0,23; 0,17, 0,93; 0,55; 0,74, 0,85; 0,14.

4. Ha ocHOBe MYJIbTHIUIMKATUBHOTO METOJIa CPAaBHCHUH CreHeprpoBath 10 MCeBAOCTydaiiHBIX BETMYMH, HMEIOIIIX
KBazupaBHOMepHoe pacnpenenenne. Vicxonusie nanusie: X0= 7; b=8; c=5.

5. Ha ocHOBE MyJIbTHILTHKAIIMOHHOTO METO/Ia CPABHEHU# creHepupoBaTh 10 MceBIOCTyYaifHbIX BEIUYHH,
MMEIOIINX KBa3upaBHOMEpHoOe pacnpenenenue. Mexonnsie nannsie: x0= 0,77; k=8t-3; t=5.

6. Ha ocHOBe MeTo/1a MpoM3BEIeHU creHepupoBaTh 10 MceBoCTyYaifHbIX BEJINYNH, IMEIOIINX KBa3HPaBHOMEPHOE
pacnpenenenue. Micxoansie nanusie: x0= 0,8455; x1=0,1353.

7. Paccumtats mokazatenu 3¢ pexruBHocTH CMO ¢ mapamerpamu: N=5; M(t)=3; M(D)=5.

KPUTEPMU OLIEHMBAHN A

«OTnraHOY» (3aYTEHO): CTYICHTOM JIaH ITOJHBIHM, B JIOTHYECKON TIOCIIEIOBATEIIFHOCTH Pa3BEPHYTHIA OTBET Ha
MOCTaBJICHHBIE BOMPOCHI, T/Ie OH IPOIEMOHCTPUPOBAJ 3HAHUS IIPEIMETa B ITOTHOM 00beMe y4eOHOH IPOorpaMMEl,
JIOCTAaTOYHO TITyOOKO OCMBICTHBACT AUCIHILIAHY, CAMOCTOSATENFHO, M HCUEPIIBIBAIOIIE OTBEIACT HA
JIOTIOTHUTEIBHBIC BOIIPOCHI, TPUBOAUT COOCTBEHHEIEC TPUMEPEHI II0 MPOOJIEMAaTHKE TIOCTABICHHOTO BOMPOCA, PEIIIHIT
Npe/IIoKEeHHbIE TPaKTHIECKHe 3a1aHus 0e3 OmmnooK.

«Xopo1o» (3a4T€HO): CTYAESHTOM JaH pa3BepHYTHII OTBET Ha MOCTABJICHHBINA BOIIPOC, I/I€ CTYACHT IEMOHCTPUPYET
3HaHU, HpI/IO6peT€HHLIe Ha JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUAX, a TAKIKE MOJTYUCHHBIC TOCPECACTBOM U3YUYCHU A
00s13aTeNbHBIX Y4eOHBIX MaTePHAJIOB 10 KypCY, AaeT apryMEeHTUPOBAaHHBIE OTBETHI, IPHUBOIUT PUMEPHI, B OTBETE
NPUCYTCTBYET CBOOOIHOE BJIa/IECHHE MOHOJIOTHYECKOM PEUbI0, IOTHYHOCTH U MOCIIEJ0BATEIbHOCTh O0TBeTa. OIHAKO
JIOITyCKAIOTCSI HETOYHOCTH B OTBETe. Permm npeniokeHHbIe TPaKTHIECKUE 3aJaHus ¢ HEOOJIBITUMI HETOYHOCTSMHU.
«Y IOBIIETBOPUTENBHOY (3aYTEHO): CTYIEHTOM JIaH OTBET, CBUICTEIHCTBYIOMINN B OCHOBHOM O 3HAHUH IIPOIECCOB
W3ydaeMOH TUCIMIDIMHBL, OTIHYAOIINICS HEIOCTATOYHON TITyOHMHOM U TIOTHOTOM PacKpBITHS TEMBI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHH, cl1ab0 chopMHUpOBaHHEIMH HAaBBIKAMH aHAIH3A SBJICHUH, IPOIECCOB, HEAOCTATOUHBIM
YMEHHEM JIaBaTh apTyMEHTHPOBAHHBIC OTBETHI M MIPUBOAUTH MIPHMEPHI, HEAOCTATOYHO CBOOOTHBIM BIIaICHUEM
MOHOIIOTHYECKOH PEeUbI0, JOTHYHOCTHIO H TIOCIIE0BATEIIFHOCTRIO OTBETA. JlomycKaeTcss HECKOIBKO ONTHOOK B
COJICp’KaHWU OTBETA U PELICHUH NPAKTHYECKUX 3a1aHHH.

«HeynoBneTBopuTenbHO» (HE 3a4TEHO): CTYJJEHTOM JIaH OTBET, KOTOPBIH COAEPIKUT PsiJl CEPhE3HBIX HETOUHOCTEH,
00HapyKUBAIOIUI HE3HAHKE MPOIIECCOB U3y4aeMOM MPEeIMETHON 00JIaCTH, OTIINYAIOIIHICS HETTTyOOKUM
PaCKpBITUEM TEMbI, HEC3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH, HCYMEHHUEM NaBaTh apryMCHTUPOBAHHBIC OTBETHI.
BrIBOIBI TOBEPXHOCTHEI. Pelrienne NpakTHIecKuX 3alaHui He BBIOIHEHO. CTyeHT He crioco0eH OTBETUTh Ha
BOIPOCHI JAXKE IMTPU JOMOJTHUTEIbHBIX HABOAAUINX BOIPOCAX MpErogaBaTeid.

[punoxenus

[Mpunoxenue 1. ®DOC - UmuTanmonHoe mosenuposanue - [IMul (nik-1) (2021).docx

6. YueOHO-MeTOANYecKOe U HH(OpMaLIHOHHOE o0ecTieuyeHne I CIMIIJIMHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI 3aruaBue MzpareancrBo, rog 1. aapec
JI1.1 | Ky3pmun I1.1. WmuranmonHoe W3n-Bo Ant. yH-Ta, 2013 http://elibrary.asu.r
MOJICITUPOBAHIE u/handle/asu/681

KOHOMHUYECKHX MPOIECCOB:
y4eOHoe mocooue

JI1.2 | Coseros b.41., Wubopmanmosusie M.:Uzmarenscto FOpaiit, 2019 | https://www.biblio-
IexaHOBCKHi TEXHOJIOTHH : YISOHUK TS online.ru/bcode/43
B.B. MPUKJIAIHOTO OaKaiaBpuara 1946
JI1.3 | Memeukun B.B., | NUmuraunonHoe Kemeposo: KemepoBckuii http://biblioclub.ru/
KocenkoBa M.B. | monenupoBanue: YueOHnOE rOCYAapCTBEHHBIN index.php?page=bo
nocooue yHuBepcureT, 2012 ok_red&id=23237
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https://www.asu.ru/sveden/education/programs/subject/351109/fos427245/

6.1.2. JlonomHuTeNnbHAs TUTEpaTypa

ABTOpBI 3ariiaBue H3npareiabcTBO, 1oj 1. agpec
JI2.1 | Ockopbun H.M., | MaremaTnueckne MOAEIH U Bapuayi : U3a-Bo Ar. yH-Ta, http://elibrary.asu.r
XKypasnesa B.B. | meToms! nccienoBanus 2012 u/handle/asu/45

cucteMm ymnpasieHus. Y.1:
VYuebHoe nmocodue

J2.2 | O. 1L MogaenupoBanue Bapnayn : M3a-so Antl'Y, 2007
Mawmuenko, H. HepapXUUECKUX CHCTEM:
M. Ockop6OuH yuel. 1711 By30B

6.2. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "HTepHeT"

HasBanmue 1. agpec
91 Caiit 6ubmuorexu Antl'Y: www.lib.asu.ru;
22 ANEKTPOHHO-OUOINOTEUHAsl CUCTEMA

n3matenbeTBa «Jlanb»: www.e.lanbook.com;

23 3JIEKTPOHHO-OMOIHOTEUHAs CHCTEMA
«YHHBepcuTeTcKast Onbdanoreka onliney»:
www.biblioclub.ru;

24 cBOOOIHAS PHIUKIIONE AU « BUKHUIIE TU»:
http://ru.wikipedia.org

25 UucneHHbple METOIbI PEIIEHNS] SKOHOMUYECKUX
3amad: y4e0.-mMeto1. mocodue / [aBT.-cocT. A. 1O.
IOunues, I'. H. Tpomkunal; Antl'Y. - bapuayn :
Wzn-so Antl'Y, 2012. - 155 c.
http://elibrary.asu.ru/handle/asu/124

26 "MIMUTAIMOHHOE MOJICTUPOBaHKE" CTPaHUIIA https://portal.edu.asu.ru/course/view.php?id=410
JqucuuuinHbl Ha OOpa3oBaTeIbHOM HOpTAlIe
Antl’Y (Moodle)

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

[TporpammHOe obecriedeHue sl poBEACHUS MpakTuueckux padot: Microsoft office Excel, Microsoft office Word,
Adobe Reader.

Microsoft Windows

7-Zip

6.4. Ilepevyenb nHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

1. O6pazoBarenbHbIN opTan Antl'Y [DnexTpoHHbI pecype]: http://portal.edu.asu.ru

2. U3narenbcTBO «JIaHby - JIEKTPOHHO-OMOIHOTEUHAs cucTeMa [ DIIeKTpOoHHEIH pecypc]: http://e.lanbook.com

3. UznarensctBo MITHMO. CBOOOHO pacipocTpaHsieMble KHUTH H3aTebcTBa MOCKOBCKOTO IIEHTpa
HEMPEPHIBHOTO MaTEMATHUECKOTr0 00pa3oBanust [ DIeKTpOHHbIH pecypc]: www.mccme.ru/free-books

4. MaremaTtndeckasi Oubnmorexa [ DIeKTpOHHBIH pecype]: www.math.ru/lib

5. DnexTpoHHas OMOIMOTeYHas cucTeMa ANTaliCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA [ DNEKTPOHHBIN pecypc]:
http://elibrary.asu.ru

6. Hayunas anekrponnas 6ubnuoreka Elibrary [DnextponHsIi pecypc]: http://elibrary.ru

7. OnexrponHas 6a3a naHaeix ZBMATH: https://zbmath.org/

7. MaTrepuaibHO-TEXHUYECKOe o0ecneyeHne 1 CHUIIUHbI

Aynuropusi Ha3nayenue Oo6opynoBanue

VYueOHas ayauTOpusi | AJIsl IPOBEJCHUS 3aHATHUH JieKIMoHHoro thna, | CranpaptHoe oOopyznoBanue (yueOHas
3aHATUI CEeMUHAapCKOTo THMa (Ja0opaTopHbIX | mMeOenb aist oOyvarommxcs, paboyee




Aynuropusi Ha3nayenue Oo6opynoBanne

U(WIN) NPAaKTHYECKUX ), TPYIIIIOBBIX U MECTO IperoaaBares, J0CKa)
WHJIMBHYaJIbHBIX KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJISL ¥ IPOMEXXYTOYHOH aTTeCTALHH,
KypCOBOTO MIPOCKTUPOBAHUS (BBIIIOITHEHUS
KYpPCOBBIX padoT), IPOBEACHUS TIPAKTHK

320J1 MeauaTeKa, YUTaJIbHBINA 341 — IOMEIIEHNE I | YdeOHas MeOens Ha 15 mocagodHbIX MECT;
CaMOCTOSATEIFHOU paboOThI MePCOHANBHBIE KOMIBIOTEPHI C BEIXOJOM B
nHpopMannoHHoO-

TEJICKOMMYHHKAIIMOHHYIO ceTh MHTepHeT
1 3JIEKTPOHHYIO MH(POPMAIIOHHO-
00pa3oBaTeIbHYIO CPEAY;

106J1 MOMEIIEHUE [T XPaHCHUS H Cremnaxu — 3 wT. ocuyutorpad,
IpoUIaKTHIECKOTO 00CITYKUBAaHUSA MasIbHAS CTAHIMS, ICTOYHUK TOKa,
y9e0HOTO 000pyIOBaHHS MIEPEHOCHBIC HOYTOYKH

203J1 nabopaTtopust HTHPOPMAITMOHHBIX TEXHOJOTHIH | YueOHas MeOens Ha 14 mocaqo9HbIX MECT;

- KOMITBIOTEPHBIH Ki1acc - yueOHast ayquropus | komnbrorepsl: Mapka ASUS mozens i5-
JUISL TIPOBENICHHUS 3aHATHI ceMuHapckoro Tuna | 6500 - 14 equnun

(;1abopaTOPHBIX U(UIH) MPAKTHUECKHUX);
MPOBEICHUS TPYIIIIOBBIX U MHAWBUIYabHBIX
KOHCYJIbTaIlMH, TEKYILEro KOHTPOJIS U
NPOMEXYTOYHOU aTTECTalUH

207J1 nmabopaTopust HHPOPMAITMOHHBIX TEXHOJOTHI | YueOHas MeOens Ha 14 mocaqo9HbIX MECT;
- KOMOBIOTEPHBIH KIIacc - yueOHas ayautopust | koMmbioTepsl: Mapka DEPO momens Neos
IUTS IPOBEICHISI 3aHATHI ceMUHapckoro Tama | 260, MoHuTOpH: Mapka Philips Mmonens
(;1abopaTOpHBIX U(WIH) MPAKTHUECKUX); 227E3LHSU - 14 equauni

MIPOBEICHUS IPYNIOBBIX U HHIUBUAYATbHBIX
KOHCYJIBTAaIlMH, TEKYIIEero KOHTPOJISI U
MIPOMEKYTOYHOM aTTecTalluu

8. MeToanyecKkue YKazaHus 1J1s1 06yqammnxcﬂ 0 OCBOCHHIO JUCHHUIIJIMHbBI

Juist 3 PeKTHBHOTO N3YUEHUS TEOPETHICCKON YaCTH AUCITUTUTUHEI HEOOXOIMO:

- IOCTPOUTH PabOTy IO OCBOCHUIO TUCIHUIUIHHBI B TIOPSIIKE, OTBEYAIOIINM U3yYSHHIO OCHOBHBIX ITAIIOB, COTJIACHO
MPUBEJIEHHBIM TEMaM JIEKIIMIOHHOT'O MaTepuana;

- CUCTEMATHUYECKU MPOBEPSATh CBOU 3HAHUS;

- YCBOUTH COJIEP>KaHUE KITFOUEBBIX MOHSITHI;

- CHCTEMaTH4eCKH paboTaTh C OCHOBHOH U JIOTIOJTHUTEIBHON JIUTEPATYPON M0 COOTBETCTBYIOIINM TEMaM.

Jlist 3 PEeKTUBHOTO U3YyUEHHS MPAKTHYCCKON YaCTH AUCIUILTHHBI HACTOSTEILHO PEKOMEHTYETCS:

- CUCTEMATHUYECKH OCYIIECTBIATh NOATOTOBKY K MPAKTUUECKUM 3aHSITHUSIM IO NPE/JI0KEHHBIM MPENoiaBaTeIeM
TeMawm;

- CBOEBPEMEHHO BBINIOJIHATH PAKTUYECKUE HHIMBUIYaJIbHbIE 3aJaHUs.

CamocrosTenpHas padboTa:

- [Towck 0TBETOB Ha BOIIPOCHI ISl CAMOCTOSATEIEHOM PaOOTHI MO3BOJIHUT PACIIMPUTE U YIITyOUTH 3HAHUS IO KYpCY,
MPUMEHHUTH TEOPETUUCCKUE 3HAHUS B PEIICHUH 3a]]a4 IPAKTHUSCKOTO COJICPKAHNUS, 3aKPEITUTh U3yUYECHHOE paHee.

- IIpr BOBHUKHOBEHHUH BOIIPOCOB CJIEAYEeT O0OPATUTHCS K IPEIIOIABATEIIO B ICHD KOHCYIIbTAI[HIA.

MTOroBbIil KOHTPOJIB:

- J1711 HOATOTOBKH K 3a4eTy/3K3aMEHy HEO0X0IMMO B3Th IIEpEUEHb IPIMEPHBIX BOTIPOCOB Y
MpenoaBaTeliss/MeToaucTa Kadeapol.

- B crincke BOIIPOCOB BBIICIUTH T€, KOTOPBIC 6I)IJ'II/I PaCcCMOTPEHEBI Ha JICKIUAX, IPAKTUICCKUX 3aHATHUAX, U BOIIPOCHI
JUTSE CAMOCTOSTENILHON paboThl. J[jist 60Jiee IETaTBLHOTO H3YUYCHHUS CIICAYET HCIOIb30BaTh PEKOMEHIYEMYIO

JIUTEpaTypy.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

I/IHTCJIJICKTyaJIbeIﬁ AHAJIN3 JAaHHBIX U ME€TOAbI

MAIIUHHOTO 00y4YeHUus
pabodas mporpamMMa JUCIUILIHHBI

. Kadenapa Teopernueckoii KHOEPHETHKHU M NPUKJIATHOM
3akpennena 3a kadenpoi Genp Y p p a

MaTeMaTHKHU
HanpasieHue moroToBKH 01.03.02. [IpukaagHass MaTeMaTHKA U UHpopMaTUKa
Mpodpms MartemaTu4eckoe MoaeIHpPOBaHNe U HHPOPMALHOHHbIE
TeXHOJIOTHH
®dopma o0yueHus Ounas
OO0mast Tpy10eMKOCTb 33ET

01_03 02 IlpukjgagHasi MAaTeMaTHKA U
unpopmatuka_MMuHMT-2021

VYueOHbIH I1aH

Yacos 1o yueOHOMY IUIaHy 108 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 9K3aMEHBI: 6
ayJIUTOPHBIE 3AHATUS 42
camocTosiTenpHas padora 39
KOHTPOJIb 27

Pacnpeneneﬂue JacoB 110 ceMecTpam

Kypc (cemecTp) 3 (6) Hrore
Heneanp 225

Bua zanatuii | VII | PILA | YIT | PILJ
Jlexuuu 16 (16 16 |16
JlabopaTopHsbie 26 |26 |26 |26
Cam. pabota 39 |39 |39 |39
Yacel Ha KOHTpONb |27 |27 |27 |27
Urtoro 108|108 |108|108




[Iporpammy cocraBui(u):
cm. npen., Kpomosa O.C.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouast mporpamMma AUCITUTITIHEL
HNHTe/IeKTYyaJBbHBIA AHAJM3 JAHHBIX U MeTOIbl MALLIMHHOIO 00y4YeHHUS

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasneruio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungopmamura (npuxas Munobpuayxku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyromiuii kadeapoin
Kk.m.H., ooyeum, Ionvrkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromuii kadeapoit k.m.u., ooyenm, [lonvkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

c(hOopMHUPOBATH TCOPETHUCCKUE 3HAHUS 110 OCHOBAM MAIIMHHOTO OOYUYCHHS JJIsl IOCTPOCHUS
(hopMaNbHBIX MATEMATHYECKUX MOJICIICH ¥ HHTEPIPETALUU PE3yIbTATOB MOICITHPOBAHUS;
BBIPA0OTATh YMCHHUSI MO MPAKTUICCKOMY IPUMCHEHUIO METOIOB MAIIIMHHOTO O0YUYCHHUS 1S
MOCTPOCHUS (hOPMATTFHBIX MAaTEMAaTHUCCKUX MOJICIICH U HHTEPIPETAIUH PE3yIbTATOB
MOJICIIMPOBAHMS MIPU PEIICHUH MPHUKJIAIHBIX 33724 B Pa3IMYHBIX TPUKIIATHBIX 0071aCTAX;
BBIPA0OTATh YMCHHSI M HABBIKU MCITOJIL30BAHMS PA3ITUYHBIX MPOTPAMMHBIX HHCTPYMCHTOB aHAJIH32a
0a3 TaHHBIX ¥ CHCTEM MAIIHHHOTO OOYJeHUS.

2. Mecto aucunmimabl B ctpykrype OOIT

Lukn (pazgen) OOIT: B1.B./1B.01.01

3. Komnerenuuu ody4yaruierocsi, popmMupyembie B pe3yabTaTe 0CBOCHHUS TUCIUNIUHBI

K-2

Cnoco0HOCTh IPUMEHSTH HOBbIEe MeTO/bI HCCIeJOBAHMS B 00J1aCTH MaTeMaTHYeCKOro
MO/1eTMPOBAHMS, MPOEKTHPOBAHMS, CO3IAHUS M NMO/IePKKH HHPOPMAITOHHO-
KOMMYHHMKAIMOHHBIX CHCTEeM M 0a3 JaHHBIX B c(epe npodeccuoHaNbHOM AesITeILHOCTH

IK-2.1

3HaeT HOBBIC MCTObI UCCIJICIOBAHUS B 00J1aCTH MaTeEMaTHYECKOTO MOACIMPOBaHUsA, ITPOCKTUPOBAHNA,
CO3JaHuA U TOAACPIKKHU I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHI)IX cucTeM u 0a3 JaHHBIX

[K-2.2

YMeeT npuMeHSTh HOBbIE METOBI HCCIIEIOBAHUS B 00JIaCTH MaTeMaTHIECKOT0 MOICIHPOBAHNS,
MPOEKTHUPOBAHMS, CO3/IaHHS M MOJIEP)KKH MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM U 0a3
JIAHHBIX TIPU PEeLIeHUH Npo(ecCHOHANBHBIX 3a/1a4

[K-2.3

CrocoOeH NpUMEHSTh HOBBIE METO/IBI MICCIIEAOBAHMUS B 00JIACTH MaTEMaTHIECKOTO MOCINPOBAHUS,
MPOEKTHPOBAHMS, CO3/IaHMS U MOJIEP)KKH HH()OPMALTMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM U 0a3
JIAHHBIX B c(hepe MpodecCHOHATLHON AeATEIbHOCTH

B pe3yabTare ocBOeHUSI AUCHMILUINHBI 00y4alOLMiics 10/1KeH

3.1.

3HarTn:

3.1.1.

BO3MOYKHOCTH, YCJIOBHS IPIMEHUMOCTH U CBOHCTBA HanboJiee pacCIpoCTPaHEHHBIX METOIOB
MAIIMHHOTO 00Y4eHNUs MPH MOCTPOSHHH, IIPOBEPKE KauecTBa U AKCILTyaTaluy (GopMaIbHBIX
MaTeMaTHYECKUX MOJEIICH;

HanOoJiee 3HaYMMbIe 0T€YECTBEHHBIE U 3apyOekKHbIe KypHAJIBl B 00JIACTH MAIIMHHOTO 00y4YeHHUS;
3JIEKTPOHHBIE PECYPCHI, CBSI3aHHbBIE C MAIIMHHBIM 00YUeHHEM, aHAJIN30M JAHHBIX, N3BICUCHUEM
3HaHMH U3 06a3 NaHHBIX;

OCHOBHBIE TTOJIOXKEHHS TEOPUH 00YUEHHS 10 TPELe/IeHTaM;

METO/IbI IIPEIBAPUTEILHON 00pa0OTKH AaHHBIX (IepeopMaTUpOBaHUsl, yCTPAaHEHHS BHIOPOCOB,
3all0JIHEHHUS IPOITYCKOB, IIKAJIMPOBAHUS, arperalun);

METO/bI AaHAJIM3a MHOTOMEPHBIX JaHHBIX;

METOBI CHHKEHHUS pa3MEPHOCTH JIAHHBIX U 0TOOpa HH()OPMATHBHBIX IPU3HAKOB;

METOABI KJIACTEPU3AINH;

METOJIbI KJIacCH(DUKAIIHH;

METOBI PETPECCHOHHOTO aHAN3a,;

WMHOS3BIYHYIO TEPMUHOJIOTHIO B 00IACTH MAIlIMHHOTO O0YYCHHS;

ME>KyHapOIHbIE CTaHAAPTHI B 00JaCTH MallIMHHOTO O0y4eHUs;

3.2

YMern:

3.2.1.

MPOU3BOUTH MOUCK U OTOOP MYOIUKAIIMA IO MAITUHHOMY OOYYCHHIO B Pa3IUYHBIX HCTOYHHKAX;
aHAITM3UPOBATh, 0000IATh U (HOPMHUPOBATH CPABHUTEIBHBIC 0030PbI (PYHKIIHOHAIBHBIX
BO3MOXKHOCTEH M TEXHOJOIMYECKUX XapaKTEPUCTHK MPOTPAMMHBIX HHCTPYMEHTOB MAIlIMHHOTO
00y4JeHHUs;

IUIAHUPOBATH MCCIIEI0BAHUE, OCHOBBIBAIOILIEECS HA aHAIIM3E MPELEICHTOB 1 HAMPAaBJICHHOE Ha
MpeJicKa3aTeIbHOE MOJICIIMPOBAHUE;




MAaIIHHHOTO 00Y4eHUS;

pexume "aro-ecim’;

MNPpUMCEHATH MCTOJbI MAILIUHHOT'O 06y‘{€HI/I${ IIpyu pCHICHUU 3a4a4 NOCTPOCHUS (bOpMaJ'IBHBIX
MaTeMaTHIECKUX MOJCIEH B Pa3JIMYHBIX IPUKIIAAHBIX O6J'IaCTﬂX;
HCIIOJIB30BaTh PA3JIMYHBIC IPOTPAMMHBIC CUCTEMBI JUIS ITIOCTPOCHUA U DKCILTyaTallunu MOﬂeHeﬁ

HCIIOJIB30BATh CI)OpMaJILHLIC MaTEMATUICCKUE MOICIIN TSI UMUTAITHOHHOI'O MOACIINPOBAHUS B
AHAJIU3UPOBAThb MHOTOMCPHBIC JAHHBIC U TPCOJ0JICBATH BHIYUCIUTCIIBHBIC HpO6J’IeMI>I CBsA3aHHBIC C

BBICOKOM Pa3MEPHOCTHIO JaHHBIX;
M0JIb30BaThCS HHOS3BIYHOM nnTepaTypoﬁ 1 3JICKTPOHHBIMU pECypCaMU B 00J1aCTH MAIIuHHOTO

o0y4eHus;
3.3. HNmMeTh HABBIKU U (WIH) ONBIT A€ATEJBHOCTH (BJIA/1€Th):
3.3.1. HaBBIKAMU IIOCTPOCHUS M MPOBEPKU KauecTBa (popMaIbHBIX MAaTEeMaTHIECKIX MOETICH;
HaBBIKAMU HHTEPIIPETAINH (OPMAITFHBIX MATEMaTHIECKUX MOJIENIEH B TEpMUHAX TPUKIIATHON
001aCTH ¢ TENBI0 TTOTYIeHHUS HOBBIX HETPUBHAIBHBIX 3HAHUH U BBIBOJIOB;
HaBBIKAMU HCIIOTF30BAHUS BEICOKOYPOBHEBEIX IPOTPAMMHBIX CTEPACTB IS TIPEIBAPUTEIEHOM
00pabOTKN UCXOTHBIX JAHHBIX ; HABBIKAMH HCIIOJIF30BaHHS BEICOKOYPOBHEBBIX MPOTPAMMHBIX
CPEICTB IS PEIICHUS TUITHYHBIX 3a/1a4 MAIIMHHOTO O0YYCHUS: KITACTCPU3AI[HH, KITACCUPUKAIINH,
perpeccu;
4. CTpyKTYpa U colepKaHHue TUCHUILINHBI
Kon HaumeHoBaHue pa3ienon Bupn 3ansatuss | Cemectp | YacoB | Kommerenmuu | Jlmteparypa
3aHATHS | M TeM
Pa3jnen 1. BBenenue B HHTEJVIEKTYAJbHbIN AHAJIU3 JAHHBIX
1.1. OCHOBHBIE TIOHITHS U Jlexknunu 6 1 JI2.5, J11.2,
ONpeeNICHUs J12.2
1.2. Orarnsl UHTEIUIEKTyanbHoro | Jlekiun 6 2 J1.2,J12.3
aHanu3a JaHHbIX. O0yueHue
C y4uTeseM u 6e3 yauTens
Pa3zjnen 2. AHaIn3 JaHHBIX M1 MAalIMHHOE 00y4YeHHe
2.1. Pabora ¢ MHOTOMEpHBIMU Jlexknnu 6 1 JI12.5, J11.2,
MaccuBaMu. bubauoreka JI2.3
NumPy
2.2. Pabota ¢ TabnuaHBIMU Jlexumu 6 2 JI2.5, J11.2,
nanaeiMu B Pandas J12.2
2.3. Pabora ¢ MmaccuBaMu Jlabopatopusie | 6 4 J12.5, J11.2,
NumPy. O6paboTka J2.2
nma"HbeIX B Pandas
2.4. Buszyanuzanus jaHHbIX B Jlexun 6 2 JI2.5, J11.2,
matplotlib u seaborn JI2.1
2.5. Busyanuzaiust JaHHbIX JlaGopatopHsie | 6 2 J12.5,J11.2,
J12.1
2.6. Mamaaoe o0yueHue. Jlexnmu 6 2 JI1.1, J11.2,
3amaya perpeccuu JI2.1
2.7. 3anaya perpeccuu JlabopatopHsie | 6 2 JI1.1, JI1.2,
J12.1
2.8. 3anaya perpeccuu Jlexun 6 2 JI1.1, JI1.2,
J12.1
2.9. 3amaya KIracCUPpHUKALNN Jlexuu 6 2 J12.5, J11.2,
J2.2




Kon HaumeHoBaHue pa3aesioB Bup 3ansaTus Cemectp | YacoB | Kommerennuu | Jluteparypa
3aHATHSA | M TeM
2.10. ANTOPUTMBI MAIIUHHOTO Jlexuuu 6 2 JI1.1, JI1.2,
o0y4YeHHS IS peIIeHUs J12.1
3a1a4 KIacCu(pUKaI U
perpeccun
2.11. AJNTOPUTMBI MAaIIMHHOTO JlabopatopHsie | 6 4 JI1.1, JI1.2,
00y4eHUst JAJ1s peLIeHUs JI2.1
3a/a4 KiIacCupUKaIu U
perpeccuun
212, 3agayda KnacTepu3alum. JlabopatopHsie | 6 4 JI1.2,J12.3
AJNTOPUTMEI KJIaCTePHU3AINA
2.13. IToxGop onTUMaNTEHBIX JlabopatopHsie | 6 4 JI1.1, JI1.2,
apaMmeTpoB JUIsl MoAeNel JI2.3
MAIIHHHOTO O0YYEeHUS
2.14. OlLieHKa KauecTBa Moeei Jlabopatopusie | 6 2 J12.5, J11.2,
MAaIIMHHOTO 00y4YeHUs 2.3
2.15. AHcam0J1eBbIe METOIbI JlaGopatophsie | 6 4 J11.2,J12.4
o0yueHus
2.16. 3amada KIracCUpUKAIIN Cam. pabota 6 8 JI1.1, J11.2,
J12.1
2.17. 3amada perpeccuu Cam. pabota 6 8 JI1.1, J11.2,
J12.3
2.18. 3amada KiIacTepu3aIuu Cam. paboTa 6 5 JI1.1, JI1.2,
J12.3
2.19. OnruMu3anys Cam. pabota 6 6 JI1.1, J11.2,
runepnapameTpoB J12.1
2.20. O1eHKa Ka4ecTBa MOAEIEN Cam. pabota 6 6 JI2.5, J11.2,
2.2
2.21. Amncam0OieBoe 00y4ueHue Cam. paboTa 6 6 J12.5, J11.2,
2.1

5. ®oHa OLEHOYHBIX CPEICTB

5.1. KouTposabHble BONPOCHI M 3aJaHUA /Il IPOBEJAeHUS TeKYLIero KOHTPOJISI U MPOMEeKYTOYHOM

aTTEeCTAllMM 10 HTOIraM OCBOCHHSA NUCIUIIJITHHBI

O[ICHO'-IHI)IC MaTe€purajbl I TCKYIIET0 KOHTPOJIA IO pasaciaM U TEMaM JUCHUIUIMHBI B IIOJTHOM O6’beMe
pasMenieHsl B OHNIaliH-Kypce Ha oOpaszoBaTenbHoM nopTane «l{udposoii yauBepcuret Antl Yy —
https://portal.edu.asu.ru/course/view.php?id=3884

OLIEHKA COOPMHNPOBAHHOCTU KOMIIETEHIIUN
[IK-2: CtocoOHOCTh IPUMEHSTH HOBBIE METO/IbI MCCIIEAOBAHMUS B 00JIACTH MaTEMAaTHYECKOTO MOAEINPOBAHUS,

MPOEKTHUPOBAHMS, CO3/IaHMS M MOJJIEP)KKH MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM M 0a3 JaHHBIX B cepe
npodeccroHaNBHO AeATeTbHOCTH

[IPUMEPHI 3AIAHUIA 3AKPBITOI'O THUIIA - https:/disk.yandex.ru/d/jPVUCbTYVaWbZg

[TPUMEPBI 3AJJAHMIT OTKPBITOT'O THUIIA - https://disk.yandex.ru/i/nROWoEWONOc3fw

KPUTEPUN OLIEHMBAHUSA: Kaxnoe 3ananue onenuBaetcs 1 6amiom. OnernBanre KM B 11ej0M: «OTIHMYHOY
— BepHO BEINOIHEHO 85-100% 3amaHnii; «XOpOIIo» — BEpHO BhIMOIHEHO 70-84% 3aMaHunil; «yJOBIETBOPUTEIHHO» —
BEPHO BBITIOIHEHO 51-69% 3amanuii; «HEyIOBICTBOPUTEILHO» — BepHO BhITIoNHEHO 50% nmu menee 50% 3amaHuii.




5.2. TeMbl NHCHMEHHBIX Pa0OT /15 NPOBEICHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble pad0Thl H
ap-)

He npenycmotrpeno

5.3. ®oHAa OLEHOYHBIX CPEACTB /1JI51 IPOBeAeHUS] MPOMEXKYTOUHOI aTTecTallu

DK3aMeH NPOBOIUTCS B yCTHOHM popme 1o Omnieram. B Omitet BXoauT 2 Bompoca TEOPETHIECKOT0 XapaKTepa.
IIepedens BOnpoCoOB:

1. OcHOBHBIE MOHATHS: OOJIbIINE JaHHBIE, HAYKa O JIaHHBIX, aHaJI3 JaHHBIX, MAaIIHHHOE 00y4eHne. OCHOBHbIC
9TaIlbl U3BJICUCHNS 3HAHUH U3 TaHHBIX. [IprMepshI 3a/1a4 aHaIM3a TaHHBIX.

2. CTpyKTypHpOBaHHBIE 1 HECTPYKTYPHPOBAaHHBIE IaHHbIE. KaTteropuanbHble U HENPEPhIBHBIC IEPEMEHHBIE.
Mertozp! 0TO0pa npu3HakoB (epeMeHHbIX). bubmoTeka pandas: o0bekThl Series n DataFrame.

3. O6paboTKa JaHHBIX: TIOMCK MPOITYIICHHBIX 3HAYEHIH, OCHOBHBIE METOABI 00pabOTKH MPOMYIICHHBIX 3HAYCHUH,
00paboTKa IPOITYIIEHHBIX 3HAYEHUH ¢ TOMOIIbI0 pandas, MOKUCK U yAaJeHHe TyOIMpYIONXCs 3HadeHui B pandas.
4. O6paboTKa JaHHBIX: OMUCATEIBHBIC CTATUCTHKH, IONCK aHOMAITHI (BKIIFOUAsi THCTOTPAMMBI, SIITUKOBEIC
JMiarpaMMBl, sJIepHbIEC OLCHKH INIOTHOCTH), aHAJIN3 BEIOPOCOB M IIyMoB. HopMmanu3anus n craHgapTH3aIs
JTAHHBIX.

5. Bn3yann3auml JaHHBIX: BUJbI Fpaq)I/IKOB " Juarpamm. OCHOBHEIE HWHCTPYMCHTHI BU3yaJiu3alluu JaHHBIX B
Python.

6. KilactepHblil aHaM3: nepapXU4eCcKUil KJIaCTepPHBIN aHaIN3, TOCTPOCHHE JACHAPOTrPaMM, METObI K-CpeTHHX.
Kiacrepusiii ananu3 B Python.

7. MaluaHOE 06yquHe: OCHOBHBIC IOHATHA, 3a1a41, KOTOPHIEC MOKHO PCHIUTH C MTOMOIIBIO MAIIMHHOT'O 06yqu1/1;1.
ANTOPUTMBI MallIMHHOTO O0YUYeHHUs ¢ yuuTesieM U 0e3 yuutens (nepeunciutsb). MHctpymentst Python,
UCTIONIb3YEMbIE B MAIMHHOM OOyYICHUH.

8. MammHaHOE 00yueHne: Tarsl MoaennpoBanus. OTOOp NpU3HAKOB HAa OCHOBE Mozenr. OIeHKa KadecTBa
MOCTPOCHHBIX MOJIETICH.

9. 3amayva xaccupUKanUK: TOCTAHOBKA 33/1a4H, IPUMEP MOJEINEH, MOHATHE NepeoOydeHNs, OLICHKa KauecTBa
Kiaccu(uKayy, TOHKasi HAaCTPOHKa MOJIETIH.

10. 3agaya perpeccun: MOCTaHOBKA 3aJadl, IPUMEpP MOETIEH, MOHITHE NTepeo0ydeHHs, OIICHKa KadecTBa
Ki1accuuKalmm, TOHKasi HaCTPOKa MOJIETIH.

KPUTEPUN OLIEHNBAHUMA:

«OTIMYHO»: CTYJEHTOM JaH HOJHBIH, B JIOTHYECKOH MOCIeI0BATENbHOCTH PAa3BEPHYTHII OTBET Ha TOCTABJICHHBIC
BOIIPOCHI, TJI€ OH IPOAEMOHCTPHUPOBAI 3HAHUS NIPEIMETa B TIOJTHOM 00beMe yueOHOM MPOTrpaMMBI, JOCTaTOYHO
rIIyOOKO OCMBICIMBAET JUCHHUIUIMHY, CAMOCTOSITENLHO, U HCYEPIIBIBAIOIIE OTBEYAET Ha JIOMOIHUTEIbHbBIE BOIIPOCHL,
MPUBOANUT COOCTBEHHBIE IPUMEPHI 110 POOJIEeMaTHKE TIOCTABIEHHOTO BOIIPOCa.

«X0poIIo»: CTyI€HTOM JIaH Pa3BEPHYTHIM OTBET HAa MOCTABJIEHHBIN BOIPOC, I/Ie€ CTyAE€HT JEMOHCTPHPYET 3HAHHUS,
MPUOOPETEHHBIE HA JICKITHOHHBIX U CEMHHAPCKUX 3aHATHSX, a TAKXKE MOITyUYCHHBIE IIOCPEICTBOM HU3yIEHUS
00s13aTeNbHBIX YIEOHBIX MaTepPHAIIOB 110 KypCY, IaeT apryMEHTHPOBAHHBIE OTBETHI, IPUBOUT MPUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOIHOE BJIaIeCHHE MOHOJIOTHYECKOH Peybl0, IOTHYHOCTH U MOCIIEI0BAaTEIbHOCTh 0TBeTa. OHAKO
JIOIYCKAaIOTCsl HETOYHOCTH B OTBETE.

«Y IOBIETBOPUTEIIBLHO»: CTYJEHTOM JaH OTBET, CBUJETEIILCTBYIOLINM B OCHOBHOM O 3HAHUHU IIPOLIECCOB U3y4aeMOU
JUCHIUIUIMHBI, OTIWYAIONINICA HEOCTaTOYHOM MTyOWHON M MOTHOTON PACKPBITHS TEMBI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, cl1abo chopMHUPOBaHHBIMY HAaBBIKAMH aHAJIN3a SBICHHUN, IIPOIIECCOB, HEJOCTATOYHBIM YMEHHEM
JlaBaTh apryMEHTHPOBAHHBIE OTBETHI M MPHUBOIUTH IPUMEPHI, HEAOCTATOYHO CBOOOTHBIM BIIaICHUEM
MOHOJIOTHYECKOHN PEYbl0, JIOTHYHOCTBIO U IIOCIEA0BATENbHOCTBIO OTBETA.

«HeynoBneTBOPUTENBHO»: CTYAEHTOM JaH OTBET, KOTOPBII COAEPIKUT PsIi CEPhE3HBIX HETOUHOCTEN,

00OHapy KMBAIOLINH HE3HAHKE NPOLIECCOB U3Y4aeMOM NpeIMETHON 00IaCTH, OTIIMYAIOIIUHCS HErITyOOKHM
PACKpBITUEM TEMBI, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUU, HEYMEHHUEM J1aBaTh apryMEHTUPOBAHHBIC OTBETHL.
BriBoabl moBepxHOCTHBI. CTYAEHT HE CIIOCOOEH OTBETHTH Ha BONPOCHI AaXe IPH AOTIOJIHUTEIHBIX HABOISIINX
BOIIPOCax IIPENoAaBaTeIs.

6. YueOHO-MeTOAMYeCKOe U MH(OPMAIITUOHHOE o0ecredyeHue U CIUTIIUHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas nuTeparypa

ABTOpBI 3aruaBue HspareancTBo, rog JJ1. aapec




JI1.1 | AiiBazsn C. | [IpakTHKy™m 110 MHOTOMEPHBIM M.: MI'Y3CH, 2003 http://biblioclub.ru/i
A, CTaTHCTHYECKMM METOMAM : ndex.php?page=hoo
Mxwurapsa k&id=90409
B.C.,
3exun B. A.

J1.2 | Onax IL. MaiaHOe 00yuenue. Hayka u Wspatenscteo "MK IIpecc", https://e.lanbook.co

HCKYCCTBO MOCTPOCHHS 2015 m/book/69955
QITOPUTMOB, KOTOPBIE H3BJICKAIOT
3HAHMS U3 JAHHBIX:
6.1.2. JlomoHATENBHAS TUTEpPATypa
ABTOpBI 3ariiaBue H3paTeancTBO, IOjg 1. agpec

JI2.1 | Kosmso Ioctpoenwue cucrem mamuaHoro | Msmarensctso "JIMK Ilpecc", https://e.lanbook.co
JLIT, o0yueHust Ha si3bike Python: 2016 m/book/82818
Puuapr B.

JI2.2 | Pamxa C. Python n manmuaOE 00yUeHwHe: Uspatenscteo "JIMK IIpecc", https://e.lanbook.co

Kpaitie HeobxoquMoe mocobue o | 2017 m/book/100905
HOBEHIIEH ITpeicKa3aTeIbHON

AHAIUTHKE, 00s3aTENbHOE TS

Ooree TITyOOKOTO TOHUMAHHS

METOIOIIOT UK MALIHHHOTO

o0yuenns: CaMOyquTeny u

PYKOBOICTBa

JI2.3 | Ulapren b., | KpynnomaciitabHoe MaliMHHOE Wznarensctso "JIMK Ilpecc", https://e.lanbook.co
Maccapon obyuenue Bmecte ¢ Python: 2018 //9BC u3narenbcTBa m/book/105836

JI., bockeTTn
A.

VYuebHble mocoOus

«JlaHup»

J12.4 | SIxbsieBal. OCHOBBI TEOPUHU HEHPOHHBIX HaunonanbsHelit OTKpBITHIH http://biblioclub.ru/i

3. cereitl: YueOHast auTeparypa s Yuusepcuretr < MIHTYUT», ndex.php?page=boo
BY3o0B 2016 k_red&id=429110

JI2.5 | Kpsines A. MareMarrudyeckue MeTo bl M.: ®uszmatiur, 2006 http://biblioclub.ru/i
B., Jlykuna I'. | 00paboTKH HEOTPEIEICHHBIX ndex.php?page=boo
B. JIAHHBIX : k red&id=68359

6.2. IlepeueHnb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"

Ha3zBanue Ju1. aapec

21 Kypc na morane L{ugposoii yuusepcurer Antl'Y | https://portal.edu.asu.ru/course/view.php?id=3884

6.3. Ilepeyenb NpOrpaMMHOro odecneyeHust

Microsoft Office 2010 (Office 2010 Professional, Ne 4065231 ot
08.12.2010), (6eccpouno);

Microsoft Windows 7 (Windows 7 Professional, Ne 61834699 ot
22.04.2013), (6eccpouno);

Chrome (http://www.chromium.org/chromium-os/licenses ), (6eccpouno);

7-Zip (http://www.7-zip.org/license.txt ), (Geccpouno);

AcrobatReader
(http://lwwwimages.adobe.com/content/dam/Adobe/en/legal/servicetou/Acrobat_co
m_Additional_TOU-en_US-20140618 1200.pdf), (6eccpouto);

ASTRA LINUX SPECIAL EDITION (https://astralinux.ru/products/astra-
linux-special-edition/), (6eccpourno);




LibreOffice (https://ru.libreoffice.org/), (6eccpouno);

Be6-6paysep Chromium (https://www.chromium.org/Home/),

(6eccpouno);

Antusupyc Kacnepckwuii (https://www.kaspersky.ru/), (zo 23 urons

2024);

HuctpubytuB Anaconda (6eccpouHo).

6.4. Hepeqem, I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

Caiit oubanorexu Antl'Y: www.lib.asu.ru;
DneKTpoHHO-OMONHoTeYHAs cucTeMa m3aTenscTa "Jlanp": www.e.lanbook.com;

OnexTpoHHO-OMONHoTeYHas cucTeMa " YHHUBepcuTeTcKas OnbirmoTeka online": www.biblioclub.ru;
CBobopnas sanmKIonenus "Bukumeausa": http://ru.wikipedia.org;
O6pa3oarenpHeii noptan "LHudporoit yausepcuretr” http://portal.edu.asu.ru
OnekrponHas 6a3a nanubix ZBMATH: https://zbmath.org/

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIINHBI

Aynauropust

Ha3nauenue

O6opynoBanue

YuebHast ayaquTopus

JUTSL TIPOBE/ICHUS 3aHSATHIA JIEKIIHOHHOTO
THUIIA, 3aHATHIA CEMHUHAPCKOTO TUTA
(;1abopaTopHBIX H(HITH) TPAKTHIECKUX),
TPYIIOBBIX U HHAWBUIYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTAI[H, KYPCOBOTO
MPOCKTUPOBAHUS (BBIMOJHEHHS KYPCOBBIX
paboT), MpOBeIeHUS MPAKTUK

CranpaptHOe obopynoBanue (yucOHas
MebeTb U1 00yJaromuxcs, pabodee MecTo
MpPErnoiaBaTes, T0CKa)

ITomemenue mist

MOMEIIEHUE IJIs1 CAMOCTOSITENIbHOM paboThl

KomriproTepbl, HOYTOYKH C IOJKII0OYEHUEM

CaMOCTOSATEIIBHOMI oOyuaromuxcs K HHGOPMAIMOHHO-
paboTsI TEJICKOMMYHHUKAIIMOHHOM ceTn «HTepHeTY,
JIOCTYIIOM B 3JIEKTPOHHYO
nH(pOopManMOHHO-00pa30BaTEIBFHYIO CPELY
Antl'Y
203J1 nabopaTtopust HHPOPMAITHOHHBIX YyeOnas mebensb Ha 14 mocaioYHBIX MECT;
TEXHOJIOTHH - KOMITBIOTEPHBIN KJ1acC - komibroTepsl: Mapka ASUS mozmens 15-6500
yaebHas ayJUTOpHS IS TPOBEACHUS - 14 enquann
3aHATUH CEMUHAPCKOIo TUIA
(;rabopaTOpHBIX M(MITH) TPAKTHIECKHX);
MIPOBEICHUS IPYNIIIOBBIX U
VHJIMBHUIYaJIbHBIX KOHCYJIBTallUH, TEKYIETO
KOHTPOJISI ¥ IPOMEXKYTOUHON aTTeCTallul
206J1 JabopaTopust HHPOPMAITHOHHBIX VYueOHas Mebenb Ha 14 ocaouHBIX MECT;
TEXHOJIOTHH - KOMIIBIOTEPHBIN KJIacc - komnbroTepsl: Mapka DEPO monens Neos
yaeOHast ayJUTOpHS IS TPOBEACHUS 260, mouruTopsl: Mapka Philips monens
3aHITHA CEMUHAPCKOTO TUTIA 227E3LHSU - 14 egunmuig
(;rabopaTOpHBIX M(MITH) TPAKTHIECKHX);
MIPOBEICHUS IPYNIIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTaIllui
207J1 JabopaTopust HHPOPMAITHOHHBIX VYuebHas Mebenb Ha 14 ocaouHBIX MECT;

TEXHOJIOTHH - KOMITBIOTEPHBIN KIacc -
yueOHast ay JUTOPHs U IPOBEACHUS
3aHSTHH CEMHHAPCKOTO THIIA
(y1rabopaTopHBIX M(MIIH) MTPAKTUUECKHX);

komnbroTepsl: Mapka DEPO monens Neos
260, monuTopsl: Mapka Philips Mogennb
227E3LHSU - 14 eqununi




Aynuropusi Hasnauenue Oo6opynoBanue

MPOBECHUS TPYIIIOBBIX U
WHJIMBHYaJIbHBIX KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOYHON aTTeCTalnu

204J1 nabopaTopust HHPOPMAITHOHHBIX YueOHas Mebens Ha 14 mocagoIHBIX MECT;
TEXHOJIOTHi - KOMIIBIOTEPHBIN Ki1ace - komnbioTepsl: Mapka DEPO moznens Neos
yaeOHast ayqUTOPHS IS TPOBEACHUS 260 - 14 epuanir, MaTEpaKTHBHAS JOCKA
3aHATUI CEMHUHAPCKOIO THUIIA Smart board 680 IV co BcTpoeHHBIM
(;1rabopaTopHBIX M(MIIH) MPAKTUUECKHX ); MIPOEKTOPOM V25

MpOBEACHUSA I'PYHIIOBLIX U
MHAWBUAYAJTbHBIX KOHcyHbTaHHﬁ, TCKYIIETO
KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ aTTeCTalun

107J1 nabopaTopust HHPOPMAITHOHHBIX Y4eOHast Mebernb Ha 18 mocagoIHBIX MECT;
TEXHOJIOTHH - KOMIIBIOTEPHBIN Ki1ace - KoMmnbioTepsl: Mapka HP, monens ProOne
yaeOHast ayqUTOPHS IS TPOBEACHUS 400 - 18 equHUI; TPOEKTOP: MapKa
3aHATUH CEMUHAPCKOIo TUIa SMART, monens UF70 - 1 enunanna;
(;1abopaTOpHBIX U(WIH) MPAKTHUECKUX); WHTEpaKTHBHAs Hocka: Mapka SMART
MPOBEJICHUS TPYIIOBBIX U Board moznens SMB680 - 1 enunuiia

VHJIWBHUYaJIbHBIX KOHCYJIbTALMI, TEKYIIETO
KOHTPOJIS U POMEXKYTOYHOH aTTecTaluu

8. Meroauyeckue ykazaHus AJisl 00y4aroIUXCs M0 OCBOEHUIO THCIHILIHHbI

JJI ycnemrHoro OCBOCHHS AUCITUTLTHHEI CTYICHT JOJDKEH ITOCENIaTh JISKIUHU U JTa00paTOpHBIE 3aHITHS, BOBPEMS
BBITIOJTHATH BCE 3aaHUS, ITOJIB30BAThCS OCHOBHOM W JTOTIOIHUTENFHON JINTEPATYpOil, peKOMEHIOBAHHOW HACTOSIIECH
nporpamMmoii. Bo Bpems neKImn peKoMeHTyeTCsl BECTH KPATKU KOHCIICKT.

HaBbIky n3 00acTH aHaIM3a JaHHBIX CTYJCHT IPUOOPETAET Ha J1a00PaTOPHBIX 3aHATUAX. [IJIs BBIOIHEHUS
ab0opaTOPHBIX 33JJaHUH KaXKIAOMY CTYJIEHTY HEOOXO0IUMO:

- cKayaTh JOKYMEHT C OTHCaHHeM 3aanus ¢ moptana «l{udposoii yHUBEpCHTETY,

- BHUMATCJIbHO MPOYUTATh 3a1aHUC. BOHpOCLI, BO3HHUKAIOMIUE B MPONECCCE BHIITOJIHCHUA MMPAKTUICCKUX 3aHaHHﬁ,
HEOOXOIUMO TPAMOTHO C(HOPMYJTUPOBATE U OOPATHTHLCS 3a MOMOIIIBIO K MPENOJaBATEIII0 Ha KOHCYJIbTAIIUN HITH
OnbKauieM 3aHATHH,

- pa3paboTaTh, OTIATUTH U OTTECTHPOBATH MPOTPAMMBI, PEIIAIONIIE TOCTABICHHBIC 3aa4H.

Jis kaXkmoro 3aJaHus MpeAyCMOTpEHa MPOoIeIypa 3allUThl, B X0Ae KOTOPOH MperogaBaTellb IPOBOANUT YCTHEIH
OTIPOC CTYACHTOB JJIsl KOHTPOJIS IIOHNMAaHUS BBITIOJTHEHHBIX HMU 3a/IaHUI.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

NudopmanuonHasa 0e30IMaCHOCTDH U 3alIMTA

uHpopMaAKN
pabodas mporpamMMa JUCIUILIHHBI

3akperuieHa 3a kapenpoi Kadenpa undgopmaruku

HamnpagnieHre noAroTroBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTuka

Tpodms MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MH(POPMAIITHOHHBbIE
TeXHOJIOTHH

dopma 00yUeHHs Ounas

O611ast Tpy10eMKOCTh 53ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U

VuebHeli mian nnpopmaTnka MMuHT-2021

YacoB no yueOHOMY TUIaHY 180 Buapl koHTpOIIA 110 cemecTpam
B TOM YHUCIIE: 3a4eThl: 4
ayJIMTOPHBIE 3aHATHS 42

camocrosiTenpHas pabora 138

Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemectp)| 2 (4)

Hroro
Heneanp 23,5
Bupa zanaruii | YII|PIIA | VIT | PI1
Jlexuuu 16 (16 16 (16

Jlabopatopusie (26 |26 |26 |26

Cam. pabota 138|138 |138|138

Hroro 180|180 |180|180




[Iporpammy cocraBui(u):
K.m.H., doyenm, Teprosou O.C.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouas nmporpamMma JUCIUTUINHBI
HNudopmannonHas 0e30MaCHOCTH U 3alMTA HHGOPMALMHT

pa3paborana B coorBercTBHH ¢ PI'OC:

DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO
Hanpasnenuio noocomosku 01.03.02 Ipuxnaonaa mamemamuxa u ungopmamura (npuxas Munobpuayxku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadenpa undopmarnxu

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyrouuii kadenpoi
Kosnos J1.1O., k.¢h.-M.H., doyenm

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa 1 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa nundopmaruxu

IIporokon ot 29.06.2022 r. Ne 11
3asenyromiuii kadeapoit Koznos [.FO., k.¢h.-m.1., doyerm



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1.

Lenpto qucHUIIMHB SBIsieTCst OPMUPOBaHKE Y 00ydaeMbIX 3HAHUH B 00JIACTH TEOPETHUECKUX
OCHOB MH(OPMAITOHHOH 0€30MaCHOCTH U HaBBIKOB IMPAKTUYECKOTO 00ECTIeYeH s 3aIUThI
nH(OopMaLUK B OpraHu3alyy.

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pasmer) OOIT: B1.B./1B.01.01

3. KoMnerenuuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

[1K-2

CrocoOGHOCTh MPUMEHSTH HOBBIE METO/IBI HCCIICIOBAHUS B 00JIACTH MATEMATHIECKOTO
MOACIUPOBAHUSA, IPOCKTUPOBAHUA, CO3AaHUA U MMOAACPIKKU I/IH(i)OpMaI_II/IOHHO ~KOMMYHUKAaITUOHHBIX
cucteM u 0a3 TaHHBIX B cepe MpodhecCHOHATBLHOMN eATSIbHOCTH

B pe3yabTare 0ocBOeHUSI AUCHMILVIMHBI 00y4arOIMiics 10JIKeH

3.1. 3HaTh:
3.1.1. MIPUHITAITEL 0OecTiedeHIsT HPOPMAMOHHONW O€30MacHOCTH;
OCHOBBI HH()OPMALTMOHHON 0€30ITaCHOCTH M 3aIIUTHI HH(pOopManny;
THUITOBBIE IPOTrPAaMMHO-AINapaTHBIE CPEJICTBA M CHCTEMBI 3aIIUTHI HHPOPMAUH OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA B KOMITBIOTEPHYIO CPEy;
THUIIOBBIE pa3pabOTaHHBIE CPECTBA 3aIUTHI HHPOPMAIMU 1 BO3MOKHOCTH MX HCIIOJIb30BAaHUS B
peaNbHBIX 33Ja4ax CO3JaHus U BHEJPEHUS! MH(POPMAIIMOHHBIX CHCTEM.
3.2 YMmerth:
3.2.1. OCYILIECTBIISITE 0OOCHOBAHHBIH BEIOOP CPEACTB U CUCTEM 3alIUTHI HHPOPMALIUY;
peann3oBBIBATE MEPOTIPHATHS ISl oOecTieueHNs Ha IPeANPUSITHH (B OPraHU3alnH) 1SS TeIbHOCTH B
o0acTy 3amuTh HH)OPMAIIHH.
3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):
3.3.1. - METOJMKaMH aHaJIN3a peIMeTHO obacTu;
- HaBbIKaMHU NIPUMEHEHUS TEXHUYECKUX CPEJICTB 3alIUThl HHPOPMAIUU
- HaBbIKAMHU aIMUHUCTPHUPOBAHUS CUCTEM U YCTPOMCTB 3alUThl HHYOPMAIHH.
4. CTpyKTYypa U colepkaHHue TUCHUILINHBI
Kon HaumenoBanue pa3nenoB u | Bupg 3anarus Cemectp | YacoB | Komnerenuun | Jiuteparypa
3aHATHS | TeM
Pasnen 1. UndopmannonHas 0e30MaCHOCTD U 3a1IMTa HHpOpManuu
1.1. HNudpopmannonnas Jlexun 4 3 I1K-2 JI2.1, JI1.1,
0€30MMacHOCTh: OMpeIeIeHHE, J1.2,J12.2
KInaccupuKanus u
XapaKTepUCTHKA OCHOBHBIX
METOJIOB U CPE/ICTB;
MIPAaKTHKA U CIIeru(uKa
HCIIOJIb30BaHUS 110 00JIaCTSIM
IIPUMEHEHUSI.
1.2. IIporpammHoO-annapaTHble Jlexuu 4 2 IK-2 JI2.1, JI1.1,
METO/bI 3aIUThI JI1.2,J12.2

nHdopmannu




Kon HaumenoBanue pa3nenoB u | Bug 3anarus Cemectp | YacoB | Komnerenuun | Jiuteparypa

3aHATHS | TeM

1.3. IIporpammHoO-annapaTHble Cawm. pabora 4 8 IK-2 JI2.1, JI1.1,
METOJIBI 3aIIUTHI JI1.2,J12.2
nHpOpMAUH

1.4. Besonacuocth Jlexnun 4 7 I1K-2 JI2.1, JI1.1,
KOMITBIOTEPHBIX CETEH. J11.2,J12.2
Cucrembl obecrieueHus
KOMIUIEKCHOH 0e301acHOCTH
nHdopmanuu

15. Be3omacHoCTh Cawm. pabota 4 8 IIK-2 JI2.1, JI1.1,
KOMITBIOTEPHBIX CETEH. J11.2,J12.2
Cucrtemsl obecrieueHus
KOMIUIEKCHOH 0€30MacHOCTH
uHpOpPMALIUH

1.6. Wudopmannonnsie pecypesl: | Jlekmun 4 4 [K-2 JI2.1, JI1.1,
KkiaccupUKaIus u J1.2,J12.2
XapaKTepUCTHKA UX
OCHOBHBIX CBOMCTB;
nH(pOpMaLMOHHBIE PECYPCHI
1 ux 6e301acHOCTb B
YCIIOBUSIX PBIHOYHBIX
OTHOIIEHHH; ¥ 3aIUTa OT
HECaHKIIMOHUPOBAHHOTO
JOCTyTIa

1.7. Co3nanne pe3epBHBIX komuii | Cam. paboTa 4 18 [K-2 JI2.1, JI1.1,
JIOKYMEHTOB J1.2,J12.2

1.8. Hcnons3oBanue Cawm. pabota 4 12 I1K-2 JI2.1, JI1.1,
AHTUBUPYCHBIX IIPOTPaMM J1.2,J12.2
JUTs UHGHOPMAIIMOHHON
0e30macHOCTH

1.9. 3amuTa nepcoHaIEHOTO Cawm. pabora 4 20 [K-2 JI2.1, JI1.1,
KOMIIBIOTEPA OT CIIy4alHbIX J1.2,J12.2
yrpo3

1.10. OCHOBHBIE TTOHATHS JlaGopartopusie | 4 5 IK-2 JI2.1, JI1.1,
nHpopMaMOHHOH J1.2,J12.2
6e30macHOCTH.

Wudopmannonnas
6e301acHOCTh YeJoBeKa 1
oOmecTsa.

1.11. Kpunrorpaduueckue Cawm. pabora 4 12 [K-2 JI2.1, JI1.1,
METO/IbI 3aIUThI JI1.2,J12.2
nHdopmannu

1.12. CoBpeMeHHOE COCTOSTHHE JlaGoparopusie | 4 8 IK-2 JI2.1, JI1.1,
poOIeMbI J1.2,J12.2
nHPOPMATMOHHON
6e3omacHOCTH

1.13. IIporpammHoO-annapaTHbIe Cawm. pabora 4 20 [K-2 JI2.1, JI1.1,
METOMBI 3aLIUTHI JI1.2,J12.2
nHdopmannu

1.14. BezonmacHocTh JlaGoparopusie | 4 8 IK-2 JI2.1, JI1.1,
KOMITBIOTEPHBIX CeTel J1.2,J12.2

1.15. Cucremsl obecrieyeHust Cam. pabora 4 20 IIK-2 JI2.1, JI1.1,

KOMIIJIEKCHOM 0€3011aCHOCTH

J1.2,J12.2




Kon HaumenoBanue pa3nenoB u | Bug 3anarus Cemectp | YacoB | Komnerenuun | Jiuteparypa
3aHATHSA | TeM

nHdopmanuu

1.16. OOecneyenne 0e30MacHON Cawm. pabora 4 20 I1K-2 JI2.1, JI1.1,
pabotsl Ha [IK u B J1.2,J12.2
KOMITBIOTEPHOU CETH

1.17. PesepBHBIC KOTTHI JlabGoparopusie | 4 5 IK-2 JI2.1, JI1.1,
JIOKYMEHTOB JI1.2,J12.2

5. ®oH/1 OLIEHOYHBIX CPEICTB

5.1. KoHTpobHbIE BONIPOCHI M 3aJaHUA /ISl IPOBEACHUS TEKYLIero KOHTPOJISI U POMEKYTOYHOMI
aTTecTAllMU M0 HTOT'aM OCBOEHMSI IHMCIHMILIHHBI

CM. MPUIIOIKCHUC

5.2. TeMbl NHCHMEHHBIX PA0OT /15 NPOBECHNA TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble padoThI K
zp.)

CM. MPUTTOKECHUEC

5.3. ®oH/ OLIEHOYHBIX CPEICTB VISl IPOBeJeHHs] IPOMEKYTOYHOM aTTecTalul

CM. MPUIIOIKCHUC

Hpunoxenus

[Tpunoxxenue 1. dbocubd 27 3.docx

6. YueOHO-MeTOANYecKOe U HH(OpMallHOHHOE o0ecTieYeHne I CIMIIJIMHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas nuTepaTypa

ABTOpBI 3ariaBue HM3naTeancTBO, IO . aapec
JI1.1 | Hecrepos, C. | UudpopmarponHas M. : UznarensctBo IOpaiit, 2018 http://www.biblio-onli
A. 0€30MacHOCTh: YUEOHUK U ne.ru/book/836C32FD-
MPAKTUKYM JUIS 678E-4B11-8BFC-F16
aKaJeMUIeCKOTO 354A8AFC7
OakanmaBpuaTa
JI1.2 | TIpoxoposa O. | MupopmarponHas Camapckuii rocy1apCTBEHHBIH http://biblioclub.ru/ind
B. 0€30MacHOCTh U 3aIuTa APXUTEKTYPHO-CTPOUTEIbHBIN ex.php?page=book_red
uHpopmanmu: YueOHukn | yHHBepcuter, 2014 &id=438331
1 y4eOHbIe OCOOUS IS
BVY3os

6.1.2. JlononHuTeNbHAs TUTEpaATypa

ABTOpBI 3arunaBue HzpareancrBo, rog Ju1. agpec
JI2.1 | lauerun 3amura nHpopMaImu B M.:"IMK TlIpecc" // OBC "Jlaup" , | https://e.lanbook.com/
B.®. KOMITBIOTEPHBIX cucTemax | 2012 book/3032

" CCTAX:



https://www.asu.ru/sveden/education/programs/subject/351107/fos375445/

JI2.2 | ITapTbiKa
TaTbsHa

JleonnnoBHa

Wudopmannonnas
6e30macHOCTh: Y4ebHoe
noco6ue st CITO

OOPYM : UHOPA-M, 2021 https://znanium.com/ca

talog/product/1189328

6.2. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "HTepHeT"

HaszBanue Du1. aapec

21 DIEKTPOHHO-0MONHOTEYHAs CUCTEMA
«M3narenscTBa «JlaHb»

http://e.lanbook.com/

32 Hanmonaneaseiit OTKPBHITEI Y HUBEPCUTET

"MHTYUT" http://www.intuit.ru/

23 Nupopmannonnas 6e30MacHOCTh https://portal.edu.asu.ru/course/view.php?id=4684

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

AHTHBHpYCHOE IIporpaMMHoe obecnieueHne AHTHBHpyc Kacnepckoro

ApxusaTopsl 7Zip

CraHJapTHBIE CpPE/CTBa PE3EPBUPOBAHNUS U BOCCTaHOBICHHS AaHHbIX Windows 7

Microsoft Windows
Microsoft Office
AcrobatReader

6.4. Ilepeyenb nHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

OnexTpoHHO-OMONMHOTeYHAs cucteMa «3narenpcrBa «Jlaapy http://e.lanbook.com/
Hanunonanbubiit OTkpbiTeiit Yausepeuret "MHTYUT" http:/www.intuit.ru/
OnekrponHas 6a3a nanubix ZBMATH: https://zbmath.org/

7. MarepuaibHO-TEXHUYECKOe o0ecneyeHne I CHUIIUHbI

Ayauropus Ha3nauenue Oo6opynoBanne

110M nabopaTopust HHPOPMAITMOHHBIX TEXHOJOTHIA - | YueOHas meOenp Ha 14 mocaqoIHbIX
KOMITBIOTEPHBIN KJlacc — ydeOHast ay TUTOPHS MecT; pabodee MECTO IperojaBaTels;
JUTS TIPOBEJICHHUS 3aHATHH CEMHHAPCKOTO THIIAa | JI0CKA MarHUTHO-MapKepHast 1 1mT.;
(;1abopaTOpHBIX U(WIH) MPAKTHYECKUX); komnbroTepsl: Mapka NAIO Corp Z520 -
TPYIIOBBIX U HHAWBUTyaTbHBIX 14 en.
KOHCYJIBTAIlMH, TEKYIIEero KOHTPOJIS U
MIPOMEKYTOYHOM aTTecTalluu

207J1 naboparopust ”HQOPMAIIMOHHBIX TEXHOJOTHH - | YueOHas meOesb Ha 14 mocagouHbIX

KOMITBIOTEPHBIN KJIacc - yueOHast ayAuTopus
JUISL TIPOBEJICHHUS! 3aHATHI CEMUHAPCKOTO THIIA
(yrabopaTOpHBIX M(MIH) MPAKTUYECKHX);
MPOBEICHUS TPYNIIOBBIX M HHINBHIYaIbHBIX
KOHCYJIbTAIlMH, TEKYIEr0 KOHTPOJIS 1
MPOMEXYTOYHOH aTTecTalun

MecT; KoMIbioTepsl: Mapka DEPO
Mozenb Neos 260, MOHHTOPBL: MapKa
Philips monens 227E3LHSU - 14 equnuig

YueOHas ayTuTopus

JUTS IPOBEICHHSI 3aHATHI JICKIIMOHHOTO TUTIA,
3aHATHH CEMHUHAPCKOT0 THIIA (JJa00paTOPHBIX
W(WIIH) TPaKTHYECKUX ), TPYIIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTaIuH,
KypCOBOTO IPOESKTUPOBAHMS (BBITIOTHEHHUS
KypPCOBBIX PadoT), IPOBEICHUS MTPAKTHK

CrangapTHOE 00opynoBaHue (yueOHast
MeOenb i oOydJaromuxcs, padbodee
MECTO IIpeTIoIaBaTelis, T0CKa)

ITomemenne ajs
CaMOCTOSITEIbHOH
paboTsl

MOMEIIEHUE IS CAMOCTOSITENIbHON PaboThI
00yJaroIuXcs

Komrsrotrepbl, HOYTOyKH C
MOJKIIIOYEHHEM K HH(pOpManoHHO-
TEIeKOMMYHUKAI[IOHHOMN CeTU




Aynuropusi Hasnauenue Oo6opynoBanue

«VIHTEpHET», AOCTYIIOM B 3JIEKTPOHHYIO
nH(popMaMOHHO-00pa30BaTENBLHYIO
cpeny Antl'Y

8. MeToauuyecKkue YKa3aHus Jsd oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMILIMHBI

1. JIns ycrnenrHoro ocBOEHHs COAEPKAHUS TUCHUIUTMHBI HEOOXOIMMO MOCEIaTh JICKIUU, TPUHIUMATh aKTHBHOE
yuyactue B paboTe Ha CeMHHape, TPaKTHYECKOM 3aHITHH, a TAK)KE BHIMOJHATH 3a/laHus, peaiaraeMble
NPErnoiaBaTeNeM JUisl CaMOCTOSTENEHOTO H3YUCHHSI.

2. Jlexuus.

-Ha nexumio npuxoaure He onas/pIBas, TaK KaK 3TO HEATUYHO.

- Ha nexunoHHBIX 3aHATHAX HE0OXOAMMO KOHCIIEKTHPOBATh H3yJaeMBbIil MaTepHAL.

- st cucteMaTu3anuy JEKIHOHHOTO MaTepralia, KOTOPBIi OyAeT MoJe3eH Py MOrOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HAaHWH, 3aIIChIBAliTEe Ha Ka)XKJOH JICKIINU TEMY, BOTIPOCHI ULl H3YUCHHSI, PEKOMEHAYEMYIO JINTEPATypy.
- B xaxx7i0M Borpoce BBIICTSIHTE INTaBHOE, 00513aTENIFHO 3aITUIINTE KII0YEBbIE MOMEHTHI (OIpeeneHne, (GakThl,
3aKOHBI, IPaBHUiIA U T.1.), TOJIEPKHUTE UX.

- Ecniit o cozeprxanuio Matepralia BO3HHKAIOT BOIIPOCH, HE HY)KHO BHIKPUKHBATH, 3aIIMIIMTE UX U 3aJalTe 10
OKOHYaHUH JICKIIUH WM HA CEMHUHAPCKOM 3aHSTHH.

- [lepen cnenytorueit nekunei 00s3aTeNbHO NPOYUTANTE MPEABIAYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS U
OCO3HaHHO MPUCTYIHTH K OCBOCHUIO HOBOT'O COZEPKaHUSI.

3.CemuHapckoe (TIPaKTHUECKOE) 3aHIATHE — 3TO (popMa pabOThI, TIe CTYACHTH MAKCUMAaIbHO aKTHBHO YYaCTBYIOT B
00CYXIIEHUU TEMBI.

- Jl71s MOATOTOBKM K CEMHHAPY HEOOXOAMMO B3ATh TUIAaH CEMUHAPCKOTO 3aHATHs (y IpernoaaBarens, Ha Kadenpe mim
B METOAMICCKOM KaOWHETe).

- CaMOCTOSITENbHYIO TIOATOTOBKY K CEMHHAPCKOMY 3aHSATHIO HEOOXOIMMO HAYMHATH C M3Y4YEHHS HOHITHITHOTO
anmnapaTa TeMbl. PeKoMeH1yeM HCIonb30BaTh CIIPaBOYHYIO JIUTEPATypy (CIOBapH, CIIPABOYHHKH, SHIUKIIONEIIHN),
11e7IecO000Pa3HO CO3JaTh M BECTH CBOH CIIOBAaph TEPMUHOB.

- Ha cemmnap BbIHOCHTCS 00CY’XKIEHHE HE OJJHOTO BOIIPOCA, TO3TOMY BayKHO ITPOCMATPUBAThL U U3Y4aTh BCE
BOIIPOCHI CEMHMHApa, HO OJINH U3 BOIPOCOB MCCIIEOBATh Handoiee riy0oKo, C UCIIOIb30BaHHEM JIOIIOHUTEIbHBIX
MCTOYHMKOB (B TOM YHCJIE TEX, KOTOPbIE BBl HAIIUIM CAMOCTOSTENbHO). He HY»KHO nepeckas3bIBaTh JEKIIHMIO.

- BaxxHO 3alIOMHHUTb, YTO JIF000I HCTOYHMK JOJHKEH HECTH JIOCTOBEPHYIO HH(POPMAIHIO, OCOOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoliecce MOArOTOBKY He HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITh IIPOAHAIM3UPOBaHbL. He Hy)KHO «CKauuBaTh) TOTOBBIE pedepaThl, TaK Kak UX
0JTHOOOpasue MpernoaBaTellb cpasy BbISBISET, KPOME TOTO, OHU MOTYT OBITh COMHHUTEIILHOTO Ka4eCTBa.

- B nponiecce n3yueHus TeMbl aHATU3UPYHTE HECKOJIBKO HCTOYHUKOB. VICIOIb3yiTe IEpHOINUECKYIO ITe4aTh -
CIeUaIbHbIC KyPHAIIBI.

- [Tome3HBIM OyzeT paboTa ¢ MEKTPOHHBIMU YIeOHMKAMH U YIeOHBIME ITocoOmssMu B Internet-OudnamoTexax.
3aperucTpupyiTech B HUX: yHUBepcuTeTcKas oubmmoreka Ounaite (http://www.biblioclub.ru/) u s3nexTponHo-
oubnmmnoreunas cucrema «Jlaupy (http://e.lanbook.com/).

- B nporiecce moroToBKy M MOCTPOEHUS OTBETOB ITPY BBHICTYIJICHUH HE NMPOCTO TepecKa3blBaiiTe TEKCT yuyeOHHKa,
HO ¥ BBIp@XKalTe CBOIO JINUHOCTHO-NPO(ECCHOHANBHYIO OLIEHKY NPOYUTaHHOTO.

- [IpuHuMaiiTe yuacTue B AUCKYCCHSIX, KPYIJIBIX CTOJAX, TAK KaK OHM PAa3BHBAIOT BAIllM HABHIKU KOMMYHHUKATHBHOTO
oO01IeHus.

- Eciiit K ceMUHApCKUM 3aHATHSM MPEJIAraroTcs 3aJaHusl IPAKTHUECKOT0 XapakTepa, MpoIyManTe IiaH ux
BBITIOJTHEHHS WJTH PELICHHS [PH [IOJIrOTOBKE K CEMHHApY.

- [Ipy BO3HMKHOBEHUH TPYTHOCTEH B Ipoliecce MOArOTOBKH B3aUMOAEHCTBYHTE C IperojaBaTesieM,
KOHCYJIbTUPYHUTECH 110 CAMOCTOSITEIbHOMY M3YUEHHIO TEMBI.

4. CamocrostensHas padora.

- [Ipn M3yueHnn TUCIUILIMHBI HE BCE BONIPOCHI PACCMATPUBAIOTCS HA JISKIUAX U CEMHHAPCKHUX 3aHATHAX, YacTh
BOIIPOCOB PEKOMEHIYETCSI ITPEToIaBaTelIeM JJIsl CAMOCTOSTENILHOTO U3yYEHUSL.

- [Jonck oTBETOB Ha BOIIPOCHI U BHINOJHEHHUE 33JaHUH /ISl CAMOCTOSTENILHOM PaObOThI MO3BOJIUT BaM PACIIUPUTE U
yriryOUTh CBOM 3HAHMS 110 KypCY, IPUMEHNUTh TEOPETHIECKUE 3HAHUS B PELICHUH 3a/1a4 PAaKTHYECKOTO
COJICpIKaHus, 3aKPEIIUTh U3yUeHHOE paHee.

- DTH 3aJIaHusl CIIEAYET BBIIOJIHATh HE «HACKOKOM», & MOCTEIIEHHO, IJIAHOMEPHO, CIIE/ys MOPS/IKY N3yYeHHUs TeM
Kypca.

- [Ipu BO3HNKHOBEHUH BOIIPOCOB 0OPATUTECh K MPETIOABATENIO B ICHb KOHCYIbTanuii Ha Kadenpy.

- BeinmonHuB MX, NpoaHaTM3UPYHTE KaueCTBO UX BBHIIOJIHEHHS. DTO OMOXET BaM pa3BUBATh YMEHHS CAMOKOHTPOJIS
Y OLICHOYHBIC KOMIIETCHIIIH.

5. ITOroBslit KOHTPOJIb.




- Jl71s MOArOTOBKHM K 3a4eTy/9K3aMEeHy BO3bMHUTE MEPEUCHb IIPUMEPHBIX BOIIPOCOB Y METOANCTA Kaeapsl.

- B crincke BompocoB BbIAEINTE T€, KOTOPBIE OBUIH PACCMOTPEHBI HA JICKIIUH, CEMHHAPCKUX 3aHATHIX. OOpaTuTech
K CBOMM 3aIIHCSIM, BBIACINTE CyliecTBeHHOE. it Gosiee qeTalbHOTO N3yUCHUS H3YIUTE PEKOMEHTyeMYIO
JIUTEpaTypy.

- Ecniu B crincke BONpoOCoB €CTh T€, KOTOPBIE HE PACCMATPUBAIINCH HA JIEKIIMH, CEMUHAPCKOM 3aHATHH, U3YIUTE UX
caMoCTOATENbHO. Ecin ecTh COMHEHNS, 3ajaliTe BOIIPOCHI Ha KOHCYIbTAIIMHN TIEPE]] 9K3aMEHOM.

- [Iponymaiite cBoif OTBET Ha 3K3aMeHe, ero JOoTruKy. [IoMHuTe, 9TO Balll OTBET YKPACHUT CChLIKA HA HCTOUHHUK
JIUTEPATyphl, WUTIOCTPALIUS IPAKTUKN IPUMEHEHHS TEOPETUYECKOr0 3HaHUs, a TAKKe YBEPEHHOCTb U HaIU4YUe
ABTOPCKOH apryMeHTUPOBAaHHOI MO3UIMHK KaK OyayIero cyobexTa npoecCHOHAIBHOM eI TeTbHOCTH.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

KomnbrorepHas rpajgpuka
pabouas mporpaMma JUCHUILINHBI

3akperuieHa 3a kaeapoit Kadenpa undpopmaruxku

HanpasieHue moaroToBKH 01.03.02. [IpukaagHass MaTeMaTHKa U UHGopMaTuKa

Mpodu MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MHPOPMAIITHOHHBbIE
TEXHOJIOTHH

dopma o0ydeHus Ounas

OOG111as TpyI0eMKOCTh 4 3ET

01_03 02 IlpukjgagHas MaTeMaTHKA U

Y4eOHblil man nadopmaTuka MMuMT-2021

Yacos 1o yueOHOMY IUIaHy 144 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 3a4eThl: 6
ayJIMTOPHBIE 3aHATHS 56

camocTosiTenbHas padora 88

Pacrlpezle.ﬂelme JacCoB 110 ceMecTpam

Kypc (cemectp)| 3 (6)

Hroro
Henean 22,5
Bupa zansaTuii | YII|PILA | YIT | PIT
Jlexun 16 (16 16 |16

Jlaboparopusie (40 |40 |40 (40

Cam. pabota 88 (88 |88 |88

Hroro 1441144 144|144




[Iporpammy cocraBui(u):
K.¢h.-m.H., [Joyenm, Jlackosey Examepuna Banepveena

Penenzent(sr):
0.¢h.-m.H., npogheccop, Poouonoe Eezenuil [Imumpuesuy

Pabouas nmporpamMma JUCIUTUINHBI
Komnbrorepnas rpaguxa

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJIEHAa Ha OCHOBAHMH y4€OHOTO IUIaHa!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadenpa undopmarnxu

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiicteus nporpammsl: 20232024 yu. r.

3aBenyrouuii kadenpoi
K.gh.-m.H. doyenm Kosznoe Jlenuc FOpvesuu

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionHenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa nundopmaruxu

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kaheapou x.¢.-m.n. doyenm Koznoe JJenuc FOpvesuu



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Lenbto ocBoeHus qucuuiuinael "KommbeoTepHas rpadguka’ sBisieTcs NOJTy4eHHe MpeCcTaBIeHus 00
ITOPUTMUYECKMX OCHOBAaX KOMITBIOTEPHON Tpa)uKy, HABBIKOB paOOTHI C TPACCUPOBILUKAMH JIydel 1
ucnonb3oBaHus cpencts OpenGL i1t OCTPOEHHMS CLIEH U CO31aHHUs aHUMHPOBAHHBIX N300pakeHHH.

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.01

3. KoMnerenuuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

K-2

Cnoco0HOCTD MNPUMEHATDb HOBbI€ METOAbI HCCJICTOBAHUSA B 00J1aCTH MaTEeMATHYECKOIr0
MOA€/JIMPOBaHUSA, MIPOCKTUPOBAHUS, CO3AaHUA U MMOJAACPKKHA I/IH(l)OpMa]Il/IOHHO-
KOMMYHUKAIIHOHHBIX CUCTEM U 0a3 JAHHBIX B cq)epe HpO(l)CCCI/IOHaJ'ILHOﬁ ACATCJIBbHOCTH

[K-2.1

3HaeT HOBBIC METOAbI UCCIICAOBAHUSA B 00J1aCTH MaTeMaTHYECKOTO MOACINPOBAHUA, IPOCKTUPOBAHUA,
CO3JaHnA U TOAACPIKKH I/IH(bOpMaL[I/IOHHO'KOMMyHI/IKaHI/IOHHBIX cucTeM u 0a3 JaHHBIX

[K-2.2

YMeeT MpUMEeHTh HOBbIE METOIbI HCCIIEOBAHHS B 00JIaCTH MaTeMaTHIECKOTO MOJEITMPOBAHHS,
MPOEKTHPOBAHHMS, CO3/IaHHS M MOIEPKKH HHYOPMALMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM U 0a3
JIAHHBIX TIPU PEeLIeHUH Npo(ecCHOHANBHBIX 3a/1a4

IK-2.3

CrnocoOeH NpUMEHSTh HOBBIE METO/IbI HCCIIEA0BAHMUS B 00JIACTH MaTEMaTHYECKOTO MOJICIUPOBAHUS,
MPOEKTHPOBAHHMS, CO3/IaHHS M MOJIEPKKH MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM U 0a3
JaHHBIX B c(hepe MpodhecCHOHATBHON AEATEIBHOCTH

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4alOIMiics 10JIKeH

3.1. 3HaTh:
3.1.1. OCHOBHEIC ITOHATHUS B 00JIACTH KOMITBIOTEPHOU TpauKy;
ITOPUTMUYECKHE OCHOBBI KOMIIBIOTEPHOH IpaduKH.
3.2 YMmerth:
3.2.1. MPUMEHSTh BO3MOKHOCTH COBPEMEHHBIX SI3bIKOB IPOIPAaMMHUPOBAHHUSI JJIsl CO3/IaHHsI CTATHYECKUX U
AQHIMMPOBAHHBIX N300payKeHUH PA3TUUHON CIIOKHOCTH.
3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):
3.3.1. CO3/JaHUSI CTATUYECKUX ¥ aHUMHUPOBAHHBIX N300pa)kKeHUH pa3uIHON CI0XKHOCTH.
4. CTpyKTYpa H coJepKaHue TUCUMIIIHHbI
Kon HaumenoBaHue pa3genos Bupn zansatus | Cemectp | YacoB | Kommerenuum | Jluteparypa
3aHATHS | U TeM
Pa3nen 1. OcHoBbl padotsl B POV-Ray
1.1. Bgenenne 8 POV-Ray Jlexrm 6 4 J1.1
1.2. TeepaotenbHOE JlaGopatopusie | 6 8 J1.1
MojenupoBanue B POV-Ray
1.3. TBeparorensHOE Cam. pabota 6 12 J1.1
MojenupoBanue B POV-Ray
14. ITocTpoeHHEe CTaTHYECKUX Jlabopatopusie | 6 6 J1.1

n3obpaxenuit B POV-Ray




Kon HaumeHnoBaHue pa3aesioB Bup 3ansaTus Cemectp | YacoB | Komnerenuuu | Jluteparypa

3aHATHS | U TeM

1.5. ITocTpoeHue craTuuecKux Cam. paboTta 6 12 J1.1
n3obpaxennit B POV-Ray

1.6. Annmanus 8 POV-Ray Jlabopatopasie | 6 8 J1.1

1.7. Anunmarus 8 POV-Ray Cam. pabota 6 10 JI1.1

Paznen 2. AIropuTMu4ecKne 0CHOBBI KOMIIBIOTEPHOM rpauKu

2.1. AJNTOPUTMBI pacTpoOBOH Jlexmyu 6 4 J2.1
pa3BepTKH. AJITOPUTMBI
3aI0JTHEHHs 00JIacTeH.

2.2, Peanmzamus anroputMoB JlabopatopHusie | 6 4 J2.1
OTPUCOBKH OTPE3KOB U
3aII0JIHEHHs 00acTei

2.3. Peanmzamus anroputMoB Cam. pabota 6 16 J2.1
OTPUCOBKH OTPE3KOB U
3aroJHeHHs o0nacTei

24. AJNTOPUTMBI OTCEYEHUS Jlexiu 6 4 J2.1

2.5. Peanusanus anroputMoB JlaGopatophsie | 6 6 J1.1, J12.1
OTCEeYCHHS

2.6. Peanmzamus anroputMoB Cam. pabota 6 16 J1.1, J12.1
OTCEYCHHS

Pa3nen 3. OcHOBBI MPOrpaMMHPOBAHMNS € HcHoJb3oBanneM OpenGL

3.1. Bgenenne B OpenGL. Jlexrm 6 4 J1.2
AJNTOPUTMBI yJaleHus
HEBUJMMBIX JJMHUH U
mosepxHocteil. OTpucoBka
KPHBBIX.

3.2, OTpHuCOBKa KPUBBIX U JlabopatopHusie | 6 4 J1.2
MOBEPXHOCTEH CPEeACTBAMH
OpenGL

3.3. OTpucoBKa KPUBBIX U Cam. pabota 6 12 J1.2
IIOBEPXHOCTEU CPENCTBAMU
OpenGL

3.4. OCHOBBI aHUMAITUH B JlaGopatopHsie | 6 4 J1.2
OpenGL

3.5. OCHOBBI aHMMAIH B Cam. pabota 6 10 JI1.2

OpenGL

5. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KOHTpOJ’lLHLle BOIIPOCHI U 3a1aHUA 1JIsl MIPOBEACHUSA TCKYIIEIr0 KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ

aTTEeCTAIlHM 10 HTOIraM OCBOCHHS NUCIUITIJITHHBI

O1eHOYHBIE MaTepHaIbl Ul TEKYLIET0 KOHTPOJIA MO pa3zieinaM H TeMaM AUCIHIUINHEI B IOJTHOM 00beMe
pa3MeleHbl B OHJIalH-Kypce Ha oOpa3oBaTenbHOM nopraine «Lngpposoit yansepcurer Antl Y» —
https://portal.edu.asu.ru/course/view.php?id=1262.

OILIEHKA C®@OPMHUPOBAHHOCTU KOMIIETEHIIMU I1K-2:
Croco6HOCTh IPUMEHATH HOBBIE METO/IBI HCCIICIOBAHHS B 00JIACTH MAaTEMAaTHIECKOTO MOJICTUPOBAHHS,




MPOCKTUPOBAHUS, CO3IaHUS U MOICPKKHA HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM M 0a3 JTaHHBIX B cdepe
po¢eCcCHOHANBHON AeSITeTbHOCTH

Bompoc 1. Ykaxure BepHOe onpezienieHne TepMiHa «KoMnbroTepHas rpapukay.

a. KommrotepHas rpaduka - crenuanbHas 001acTh HHGOPMATHKH, ONMCHIBAIOIIAS METOBI M CPEJICTBA CO3IAHUS
M300pakeHNH ¢ TIOMOIIBIO MPOrPAMMHO-AIIAPATHBIX BBIYUCIUTEIBHBIX KOMIUIEKCOB.

6. KomnbrotepHas rpaduka - COBOKYITHOCTh METOJIOB, TTO3BOJISIONIMX MOJIYYUTh OMHUCAHHE H300paXKeHus,
HO/IaHHOTO Ha BXO/, IN0O OTHECTH 3alaHHOE U300paxKeHHe K HEKOTOPOMY Kiaccy.

B. KommnberoTepHas rpaguka - 3To crnocob nmocTpoeHust N300pakeH s, B KOTOPOM H300paKEHUE MPE/ICTABISIETCS
MacCHBOM NIPOCTEHIIINX 3TIEMEHTOB.

OTBET: a

Bompoc 2. Yto u3 HIDKENEPEUnCcIeHHOTO HE COASPKUT HHPOPMaNi Hen300pa3uTeIbHOM MIPUPOIBI HA Ha BXOJE,
HH Ha BBIXoze?

a. PaciosnaBanne o6pa3os.

6. O6paboTka N300paKECHHUH.

B. KommbroTepnas rpaguxa.

OTBET: 6

Bompoc 3. Kak Ha3pIBanach nepBasi nporpaMma KOMIBIOTEPHOM rpaduku’?
a. Sketchpad (bnokHor).

0. Grapher.

B. Adobe Photoshop.

OTBET: a

Bompoc 4. K gocTtonHcTBaM pacTpoBoii rpah ik He OTHOCHTCS:
a. pealMCcTUYHas Iepeiada rpaaiii IBETOB 1 MOJIYTOHOB.

0. JIEeTKOCTh BBIBO/IA H300payKCHNUS Ha I1€YaTh.

B. MJIBIH 00BEM IAMSTH AJISI XpaHEHHS (QaiiioB.

OTBET: B

Bomnpoc 5. Kakoii u3 HikenepedrcIeHHbIX (JOPMATOB HE SBIISIETCS. (JOPMATOM PACTPOBOTO M300paXkeHuUs?
a. SVG.

6. BMP.

B. PNG.

r. JPEG.

OTBET: a

Bompoc 6. ba3oBeiM 351eMeHTOM BEKTOPHOH IpayUKK SBISETCS:
a. KHCTb.

0. KpyT.

B. KOHTYP.

r. KyO.

OTBET: B

Bompoc 7. K HenoctaTkaM BEKTOpPHOH IpaMIKi OTHOCHTCS:

a. OTCYTCTBHE PEAMCTUYHOCTH U300pasKeHNsI.

6. BO3MOKHOCTB paboTaTh C OTJEIbHBIMHU (PparMeHTaMu H300pakeHHH.
B. 00JIBIION 00BEM MaMsATH, 3aHUMaeMO (aiinamu.

OTBET: a

Bompoc 8. Kakast u3 nepednciieHHBIX IPOTpaMM He SIBISCTCS PACTPOBBIM PEAaKTOPOM?
a. Adobe Photoshop.

6. The Gimp.

B. Paint. NET.

r. Inkscape.

OTBET: r

Bompoc 9. Kakoil BeKTOpHBIH peJakTop MIpU3HAH HHIYCTPUANIBHBIM CTaHIApTOM?
a. Adobe Photoshop.

6. Adobe Illustrator.

B. Inkscape.




OTBET: 6

Bompoc 10. Kakoe u3 mepeduciieHHBIX TPHIOKEHUH He SBISIETCSI BEKTOPHBIM PEIaKTOPOM?
a. Adobe Photoshop.

6. Adobe Illustrator.

B. Inkscape.

r. Gravit.

OTBET: a

Bonpoc 11. B kakoM #3 NepeYrCICHHBIX BEKTOPHBIX PEAAKTOPOB B HAUOOJIBIIICH CTEIICHH UCTIONB3YETCS
HCKYCCTBEHHBIA WHTEIUICKT?

a. Sketch.

0. Adobe Illustrator.

B. Gravit.

OTBET: 6

Bompoc 12. Kaxkoii Tur rpauiki He OCHOBaH Ha MAaTeMaTHYECKUX BBIUUCIICHIISX ?
a. BexropHras rpaduxka.

0. dpakranbHas rpaduka.

B. PactpoBas rpaduka.

OTBET: B

Bompoc 13. I[Ipumepom pakrania Kakoro THIia CIyXUT cHexHHKa Koxa?
a. 'eomeTpuieckuil.

0. AnreOpandecKui.

B. CTOXacTUYECKHUIL.

OTBET: a

Bompoc 14. Uro sBrsieTcs cnaboit cTopoHo# hpakTansHOU rpaduku?
a. OrpaHMYeHHOCTh MAaTEPUHCKUX MaTeMaTHUECKUX (HOPMYIL.

6. boupmioit pa3smep daiinos.

B. beckoHeuHas MacmITabupyeMocTs.

OTBET: a

Bomnpoc 15. Kakoe u3 cienyromux BeIpakeHHH HeBepHO?

a. CBeT — 3TO ANIEKTPOMAarHUTHBIC KOJIeOaHUs ONpeIeNICHHOH JUTHHBI, H3JIy4aeMble 00BEKTOM WIH OTPaXKCHHBIE OT
HOBEPXHOCTH OOBEKTA.

6. CamocBeTsinuecs: 00bEKThI HCIOJIB3YIOT CyOCTPaTUBHOE (POPMHUPOBAHHE OTTEHKOB.

B. LIBeT — 3T0 (hopMa CBETOBOH SHEPTUH, IIepeiaBacMOil B BUJIC BOJIH.

OTBET: 6

KPUTEPMU OHEHUBAHUS: Kaxnoe 3aganue oneauBaetcs 1 6amiom. OnernBanne KM teopeTndeckoro
XapakTepa B LIEJIOM:

* «3a4TEHO» — BEPHO BBINOJIHEHO Oosee 50% 3amanuil; «He 3a4TeHO» — BepHO BhINOIHEHO 50% 1 MeHee 50%
3aJIaHNI;

* OTIUYHO» — BEPHO BBIMOIHEHO 85-100% 3amanuii; «xopoio» — BepHO BoITTosHEHO 70-84% 3amannit;
«YZIOBJIETBOPUTEIHHO» — BEPHO BBIMOIHEHO 51-69% 3anaHuil; «HeyA0BIETBOPUTEILHO» — BEPHO BBINOIHEHO 50%
unu menee 50% 3anaHui.

5.2. TeMbl NHCbMEHHBIX Pa0OT /15 NPOBECHNS TEKYIero KOHTPoJs (3cce, pedepaTsl, KypcoBble padoThl K
ap-)

He npenycmarpusaercs

5.3. DoHI O1LIEHOYHBIX CpeACTB 1Jisd NIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecrauumn

IIpomexyTouHast aTTecTalysl 3aKII04aeTCsl B IPOBEJICHUH B KOHIIE CEMECTPa IK3aMeHa M0 BCEMY U3yYEHHOMY
Kypcy. DK3aMeH MPOBOANTCS B YCTHOH (opme 1o GmiieTaM. B Onmer BXoIUT 2 BOIPOCa TEOPETUIECKOT0 XapaKTepa.
1. ITonsarre koMmnbroTepHO# rpaduky. Hanpasnenus padboThl ¢ n300paxkeHUsM (KOMITBIOTepHas rpaduka,
pacniozHaBaHue 00pa3zoB, 00paboTKa H300paKEHUH).

2. Ucropus pa3BUTHSI KOMIIBIOTEPHON IPaKH.

3. YerpoiicTBa BeIBOAA: KiacCH(UKaNKs 110 MPUHINIIAM 3anucy (0OHOBIICHHUS) N300paKEHUH U 10 IIPUHIUIIAM
oToOpakeHus: HHPOPMALIIH.




4. TexHoNOTHY BBIBO/IA: IIPOU3BOJIBHOE CKAHUPOBAHMKE JIyda U pacTpOBOE CKAaHUPOBAHHUE JTy4a.

5. HampaBneHust KOMIIBIOTEPHOH TpaduKu: H300pa3uTenbHas, 00padoTKa U aHAIN3 N300paKEHUH, aHATIN3 CIICH,
KOTHUTHBHAS! KOMIBIOTEpHas rpaduka.

6. IIprnoxeHHss KOMIBIOTEPHOH TPpaMKH: MOJECTUPOBAHNE, CHCTEMBI aBTOMATH3aLNH HAYYHBIX UCCIIECOBaHNH,
omsHec, uckyccrso, CMU, mocyr.

7. duzndecKkue MPUHIUITEI HOPMUPOBAHUS OTTCHKOB: CAMOCBETSIINECS 1 HECAMOCBETSIINECS OOBEKTHI.

8. Ligerorsie mogenu: RGB, CMY, YIQ.

9. lIeroBriec moxenu: HSV, HLS.

10. Meronp! npenocraieHus rpaduaeckoi nHpopmanuu. PactpoBast rpaduka: moHsTHE, TOCTOMHCTBA U
HEJIOCTATKH, XapaKTEPUCTUKH PaCTPOBOTO N300pasKEHHSI.

11. Meronp! npeaocrasieHus rpadpuueckoit napopmanuu. PacrpoBas rpaduka: monstue, BUIbI pactpa,
rpaduveckue GopMaThl H300paKCHHN.

12. MeTozs! penoctaBieHus rpadudaeckoit mapopmarmu. BexkTopHas rpaduka: moHATHE, JOCTOUHCTBA U
HEJIOCTATKHU, Oa30BBIC SIIEMEHTHI.

13. Metozs! penoctaBieHus rpadudaeckoit uapopmanmu. Bextopras rpaduka: monsTue, GopMaTsl BEKTOPHBIX
N300paKeHHUS.

14. Metozp! npenoctaBieHus rpadudeckoit napopmannu. OpaxransHas rpaduka: MOHATHA, TUIBI (PAKTAIOB,
JOCTOMHCTBA M HEIOCTATKH, IPUMEPHI.

15. TIpumMeps! 1 XapaKTepUCTUKU PACTPOBBIX PEJAKTOPOB.

16. TIpumMeps! 1 XapaKTepUCTUKN BEKTOPHBIX PEIAKTOPOB.

17. Tlonnepxka dpakranpHO#l rpaduku. Mcnons3oBanue cucteM JInHaeHMakepa sl MOCTpOeHUs (hpaKTaabHBIX
N300paKeHHH.

KPUTEPMU OLIEHUBAHUNA:

«OTayHO» (3aYTEHO): CTYICHTOM JIaH ITOJTHBIN, B IOTHYECKON TTOCIIEAOBATCIFHOCTH Pa3BEPHYTHIA OTBET Ha
MOCTaBJICHHBIE BOMPOCHI, T/Ie OH IPOJIEMOHCTPHUPOBAII 3HAHUS IPEAMETA B IIOJIHOM 00beMe YIeOHOH IIPOTpaMMBL,
JIOCTAaTOYHO TITyOOKO OCMBICTMBACT AUCIHILIHHY, CAMOCTOSATENFHO, 1 HCUEPIIBIBAIOIIE OTBEIACT Ha
JIOTIOTHUTEIBHBIC BOTIPOCHL, IPUBOIUT COOCTBEHHBIEC IPUMEPHI IO MIPOOIEMAaTHKE TIOCTABIICHHOTO BOTIPOCA, PEIIIILIT
MPeNIO’KEHHBIC TPAKTUIECKHE 3a0aHus 0e3 Omm0oK.

«Xopo1o» (3a4T€HO): CTYACHTOM JaH pa3BEepHYTHII OTBET Ha MOCTABJICHHBINA BOIIPOC, I/I€ CTYACHT IEMOHCTPUPYET
3HaHU, HpI/IO6peTeHHI)Ie Ha JICKITMOHHBIX 1 na6opaTopme 3aHATHUAX, a TAKKE MMOJTYUCHHBIC TOCPEACTBOM HU3YUYCHU
00s13aTeNbHBIX YU€OHBIX MaTEPHAJIOB IO KypCy, HAaeT apryMEHTHPOBAHHBIE OTBETHI, IPHUBOJHUT IPUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOIHOE BJIa/IEHIE MOHOJIOTHYECKON PEeUbI0, JOTMIHOCTH U ITOCJIEAOBATENILHOCT 0TBeTa. OHAKO
JOMYCKAar0TCA HETOYHOCTU B OTBETE.

«Y IOBIIETBOPUTENHHOY (3aYTE€HO): CTYAEHTOM JaH OTBET, CBUICTEIBCTBYIOIINIA B OCHOBHOM O 3HAHUH NIPOIECCOB
W3ydaeMOH TUCIMIDIMHBL, OTIIHYAIOIINICS HEJOCTaATOUHON TITyOHHOM U TIOJTHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHH, cl1abo chopMHUpOBaHHBEIMH HABBIKAMH aHAIH3a SBJICHUMN, IPOILIECCOB, HEAOCTATOYHBIM
YMEHHEM JIaBaTh apryMEHTHPOBAHHBIC OTBETHI M MIPUBOIUTH MIPHMEPHI, HEAOCTATOYHO CBOOOTHBIM BIIaICHUEM
MOHOIIOTHYECKOH PEUbI0, JOTHYHOCTHIO M TIOCIIEIOBATEIFHOCTBIO OTBETA. JlomycKaeTcss HECKOIBKO OITHOOK B
COJICpKaHUH OTBETA.

«HeynoBieTBOpHUTENEHOY (HE 3a4TEHO): CTYACHTOM JIaH OTBET, KOTOPBIA COJEPIKUT PS] CEPhE3HBIX HETOUHOCTEH,
00HapyKUBAIOLUI HE3HAHKE MTPOIIECCOB U3yYaeMOoil MPeIMETHOW 00JaCTH, OTINYAIOIIHUNCS HETTTyOOKUM
PaCKpBITUEM TEMbI, HEC3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH, HCYMECHHUEM NaBaTh apryMCHTUPOBAHHBIC OTBETHI.
BriBoibI MOBEpXHOCTHBI. CTYJIEHT HE CITOCOOEH OTBETUTH HAa BOIPOCHI JaXKe MIPH JOTIOTHUTEIHHBIX HABOISIINX
BOIIPOCAaX MpenogaBaTes.

Ipunnoxenus

IIpunoxenue 1. 2019-2020 02 03 02 ®UuMT-2-2019_plx_Kommnerorepnas rpadpuxa_DPOC.docx

6. YueOHO-MeTOAMYeCKOe U MH(OPMAIITUOHHOE o0ecredyeHue U CIUTIIUHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI 3arnaBue MN3paresabcrBo, rog JJ1. agpec

JI1.1 | Hlukun KomrmsrorepHas rpaduxka. M.: Ananor-MU®U, 2005 http://biblioclub.ru/ind
E.B., [MonuronanbHbIe MOJIEIH: ex.php?page=book&id
Bopeckon =89300



https://www.asu.ru/sveden/education/programs/subject/351117/fos375455/

AB.

JI1.2 | BopeckoB I'paduka TpexMepHO M.: uamor-MU®U, 2004 http://biblioclub.ru/ind
A. B. KOMIIBIOTEPHOM HUTPHI Ha ex.php?page=book_re
ocHoBe OpenGL: d&id=89378

6.1.2. JlonmonHuTeNbHAS TUTEPATYpa

ABTOpBI 3arnaBue H3aaTenscTBO, 1O Ja. agpec
JI2.1 | BanoB AnropuT™Mudeckue ocHOBBl | MHTepHeT-YHUBEpcUTeT http://biblioclub.ru/ind
A.B. u np. PacTpoBOil MAIIUHHOU Wudopmanmonnsix TexHoxorui, ex.php?page=hook_re
rpaduku: yaebHoe nocobue | 2007 d&id=233998

6.2. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH "HTepHeT"

HazBanmue Du1. aapec
21 Odurnmanphas ctpanuna PovRay http://www.povray.org/
22 Odunmanphas ctpanuna OpenGL https://www.opengl.org/

33 O6pasosarenbhblii Kype "Kommbeioarepuas | https://portal.edu.asu.ru/course/view.php?id=1262
rpaduka" Ha marpopme MOODLE

6.3. IlepevyeHb NPOrpaMMHOro odecrevyeHust

Visual Studio
Microsoft Office
7-Zip
AcrobatReader
PovRay

6.4. Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

CIIC Koncynpsrantllntoc (nHcTamuupoBantbiii pecype Antl'Y wnum http://www.consultant.ru/);

DnekTponHas 0a3a gaHHbIX «Scopusy (http://www.scopus.com);

DnekTpoHHas OubIHOTeYHas cucTeMa Astaiickoro rocyaapcrBenHoro yausepcureta (http://elibrary.asu.ru/);
Hayunast snexkrponnas 6unbnmoteka elibrary (http://elibrary.ru);

[MopTan uccen0BaTenbCKON AEATENBHOCTH yaamxcs (Www.researcher.ru);

Poccuiickas HannoHanpHas 6udmmoreka (http://www.nlr.ru:8101/);

Hayunas 6ubimnorexa MI'Y um. M.B. JlomoHocosa (http://uwh.lib.msu.su/

OnexrpoHHas 6a3a nanHerx ZBMATH: https://zbmath.org/

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI

Ayauropus Haznauenue ObopynoBanne

107J1 naboparopust ”HQOPMAITMOHHBIX Yuebnas mebenb Ha 18 mocagouHBIX MECT;
TEXHOJIOTHH - KOMITBIOTEPHBIN KJ1acc - kommbioTepsl: Mapka HP, mogens ProOne 400 -
yueOHast ay IUTOPHS Ul IPOBEACHUS 18 enunun; npoexrop: mapka SMART, monens
3aHATUI CEeMUHAapCKOTO THIIA UF70 - 1 enuHMIa; MHTEpaKTUBHASL JOCKA: MapKa
(;1abopaTopHBIX U(HITH) SMART Board moneirs SMB680 - 1 enqunnia

MPaKTHYECKNX); TPOBEICHUS
TPYIIIOBBIX U HHAMBUAYAIBHBIX
KOHCYJIbTAaIlUH, TEKYILEro KOHTPOJIS U
IIPOMEXYTOUHOH aTTecTaluu

YueOHas aynuTopus | JUIA IpOBeIeHUs 3aHATHI nekipoHHoro | CranmapTHOe obopynoBaHue (yuebHas MeOens
THIIa, 3aHATHI CEMUHAPCKOTO THIIA IUIs o0ydJaronuxcs, paboyee MecTo
(;rabopaTOpHBIX M(HITH) MperoaaBaTes, J0CKa)

NPaKTHYECKUX), TPYNIIOBBIX U




Aynuropusi

Ha3nauenue

Oo6opynoBanue

VHJIMBHUYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS 1
MIPOMEXYTOUHOM aTTeCTaluH,
KypCOBOTO IPOCKTHPOBAHUS
(BBITTOTTHEHNUS KYPCOBBIX padoT),
MPOBEICHUS MIPAKTHK

ITomemenue guis

MMOMEILEHUE I CaMOCTOSTEIILHOM

KOMHLIOTepI)I, HoyT6yKI/I C NOAKIKOYCHUCM K

CaMOCTOSTENIbHOU paboTHl 00yUarOIMXCS nH(QOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOH CETH

paboTsl «HTEpHET», JOCTYIIOM B 3JICKTPOHHYIO
HH(POPMALMOHHO-00Pa30BaTEIBLHYIO CPEIY
Antl'Y

001BK CKJIa/l 9KCIIEPUMEHTAIILHOM Axyctraeckwii mpuoop 01021; Bubponsmepurens

MacTEPCKOH - MOMELIEHNE IS
XpaHeHUs U NPOPUIAKTHIESCKOTO
00CITy)XKUBaHUSI YIeOHOTO
00opynoBaHuUs

00032; BommeT™MeTp Q1202 3-500; BoIBTMETP
yHEBepcanbHbIH B7-34A; kamepa BOV -1;
kommberoTep Typoo 86M; maccniektpomerp MPC
-1; ocrmmmorpad EO -213- 2 ex.; ocmmmtorpad
C1-91; ocummnorpad C7-19; nporpammarop C-
815; camomnucer; 02060 — 2 ex.; ctabuiauzaTop
3218; Tepu-okraBHblid ¢puabTp 01023; mxad
BBITSDKHOH; mrymomep 00026; ananuzarop AC-
817; 6mok 23 I'-51; 6ok nuranus "Cratpon" — 2
en.; 6ok nmutanusa @ 5075; BakyyMHBIH arperar;
Bechl; BombT™MeTp VM -70; BonpT™eTp B7-15;
BosbTMETp B7-16; BonbTMeTp BY-15; reneparop
I'-5-6A; reneparop ['4-76A; reneparop ['4-79;
reneparop ['5-48; natumnk konebanuii KB -11/01;
narauk kosebanuii KP -45/01; nenurens ®5093;
u3meputens UMII -2; uamMeputens napaMeTpoB
J12-12; uateppepomerp UT 51-30; ucTouHUK
"Arat" — 3 eJ.; ICTOUHHK MUTAHUS; UCTOYHUK
nutanus 3222; ucrouHuk nuranus ICB -4;
nmabopaTopHasl yCTAaHOBKA JJIs1 HACTPOUKH
ra3oBbIX J1a3epoB; yazep JII'U -21; M-kansk-p
MK-44; M-kanbKyi-p "DaekTpoHuka'"; Mara3ux
conpotuiieHus: P4075; Marazus cOnpoTUBIEHUS
P4077; mukpockon MBC -9; monynsarop MIE;
MoHoxpomaTop CAMC -97; MOCT nepeMeHHOT0
Toka P5066; Habop IBETHBIX CTEKOJ; HACOC
BaKyMHBII; Hacoc BakyymHbIii BH-01,;
ocumuiorpad C1-31; ociutorpad C1-67;
ocumuiorpag C1-70; ociutorpad C1-81;
ociutockor EO -174B — 2 en.; nenrakra L-100;
mupometp "Ilpomens"; muctordon 05001;
npeobpazoBarens B9-1; mpubop V3/H -2T;
ckambs ontrdeckast CO 1m; cnextorpad JPC -
452; cnexrorpad VCII -51; crabunmzarop 1202;
crabummzarop 3217 — 4 en.; crabwimsarop 3218;
crabunmzarop 3222 — 3 ex.; CTaHOK TOKapHBINA
TB-4; ycummrens momHocTH JIB -103 — 4 ex.;
yennutens ¥Y5-9; nenrpugyra BJI-15;
gactoTomep U3-54A; mkad MeTauinuecKui;
9JI.ABUTATENb; SIEKTPOIHHAMUIECKUI
kamubpartop 11032

8. MeToanuyecKue YKazaHusd 1J1s1 oﬁy'{ammnxm 110 OCBOCHHMI0 JUCHUITJIMHbI

I[J'Iﬂ YCHIEHIHOTr0 OCBOCHUA COACPIKaAHUSA TUCIHUTUTAHBL HCOGXO[[I/IMO nocemaTthb JICKIUH, NPpUHUMATh aKTUBHOC
ydyacTue B pa60Te Ha Ha60paTOpHLIX 3aHATUAX, @ TAKIKC BBINIOJHATDH 3alaHUd, MIPpCAJIaracMbIC MpenoaaBaTeICM AJisd




WMHAUBUAYAJIbHOTO BBIMOJTHEHUS WM CAMOCTOSTEIBHOTO U3YUECHHUS.
JI71st MOATOTOBKH K 3a4€Ty MCIIONB3yHTEe NIepeueHb MPUMEPHBIX BOIIPOCOB ¥ 3alaHui, mpeiokeHHbi B POC.

- B criucke BOnmpocoB BEIIECTUTE Te, KOTOPBIE OBUIH paCCMOTPEHBI Ha JICKIINH, JJA0OpaTOPHBIX 3aHATHAX. OOpaTuTech
K CBOWM 3aIIHCAM, BBIACIHUTE CYIIECTBEHHOE.

- Ecnmt B crincke BOIIPOCOB €CTh Te, KOTOPBIE HE pacCMaTPHUBAINCH Ha JICKIIHH, Ta00paTOPHOM 3aHATHH, U3YUUTE UX
caMoCTOATeNBHO. Eciy ecTh COMHEHMS, 3a7jaiiTe BOMIPOCH Ha KOHCYIJIBTAIHH.

- IIpoxymaiiTe CBOM OTBET Ha 3a4€TeE, €0 JOTUKY.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

KoMnbroTepHasi IUHIBUCTHKA U 00padoTKAa

CCTCCTBCHHOI'O A3bBIKA
pabodas mporpamMMa JUCIUILINHBI

. Kadenapa Teopernueckoii KHOEPHETHKHU M NPUKJIATHOM
3akpennena 3a kadenpoi Genp Y p p a

MaTeMaTHKHU
HanpasieHue moroToBKH 01.03.02. [IpukaagHass MaTeMaTHKA U UHpopMaTUKa
Mpodpms MartemaTu4eckoe MoaeIHpPOBaHNe U HHPOPMALHOHHbIE
TeXHOJIOTHH
®dopma o0yueHus Ounas
OOmas Tpy10eMKOCTb 4 3ET

01_03 02 IlpukjgagHasi MAaTeMaTHKA U
unpopmatuka_MMuHMT-2021

VYueOHbIH I1aH

Yacos 1o yueOHOMY IUIaHy 144 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 9K3aMEHBI: 8
ayJIUTOPHBIE 3aHATHUS 56
caMmocTosiTenbHas padota 61
KOHTPOJIb 27

Pacnpeneneﬂue JacoB 110 ceMecTpam

Kypc (cemecTp) 4(8)
Hroro
Heneanp 12
Bua zanatuii | VII | PILA | YIT | PILJ
Jlexuuu 18 (18 18 |18
JlabopaTopHsbie 38 |38 |38 |38
Cam. pabota 61 |61 |61 |61
Yacel Ha KOHTpONb |27 |27 |27 |27
Urtoro 1441144 |144(144




[Iporpammy cocraBui(u):
K.m.H., doyenm, Xeoposa JI.A.

Penenzent(sr):
K.¢@pro-m.H., 3am.0ekana, Ilonomapee U.B.

Pabouas nmporpamMma JUCIUTUINHBI
KomnbrorepHasi IMHIBHCTHKA M 00pa00TKA eCTECTBEHHOTI0 S3bIKA

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamura (npuxasz Munobprayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa teoperuyeckoii kudbepHeTUKHU U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyrouuii kadenpoi
Xeoposa Jlio606b Anamonvesna

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromuii kadeapoit Xeoposa Jlrwbosw Anamonvesna



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

npuoOpeTeHre 3HaHUH B 00J1acTH OMOKMOEPHETHKH 1 OMOMH()OPMATUKH, MOJEIUPOBAHUS CIOKHBIX
CHCTEM, YMEHHE IPUMEHATh METO/Ibl MaTEMAaTHUECKOTO MOJICIIUPOBAHUS B PA3ITHUHBIX
UCCIIEI0BaHUAX TEOPETUYECKOTO U MIPUKIIAJHOTO XapaKTepa

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.B.01.01

3. KoMnerenuuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

[1K-2

CrocoOGHOCTh MPUMEHSTH HOBBIE METO/IBI HCCIICIOBAHUS B 00JIACTH MATEMATHIECKOTO
MOACIUPOBAHUSA, IPOCKTUPOBAHUA, CO3AaHUA U MMOAACPIKKU I/IH(i)OpMaI_II/IOHHO ~KOMMYHUKAaITUOHHBIX
cucteM u 0a3 TaHHBIX B cepe MpodhecCHOHATBLHOMN eATSIbHOCTH

B pe3yabTare ocBOeHUSI AUCUHUILVIMHBI 00y4aI0IIMICS 10/KEH

3.1. 3HaTh:

3.1.1. OCHOBBI OMOKHOEPHETHKN M OMOMH(POPMATHKH, MATEMATHIECKOTO MOICITAPOBAHIIS

3.2 YMmern:

3.2.1. Pa3pabatbiBaTh MO/IENN Pa3IMUHBIX IPOLECCOB, HCIOIB30BATh MPHUKJIIAIHBIC TAKETHI IPOTPaMM.

3.3. HNMeTh HABBIKYU U (WIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1. HaBbikamu 06paboTKy 1 aHaIM3a OONBIITNX JaHHBIX.

4. CTpyKTYypa M colepkaHue TUCHUIINHBI

Kon HanmenoBanmue paziesnioB u | Bunzausrusi | Cemectp | YacoB | Komnerenuuu | Jluteparypa

3aHATHS | TeM

Pasnesn 1. Beenenue

1.1. HUcropuxo-dumocodckoe Jlexmn 8 2 JI1.1, JI1.3,
BBEJICHUE B MOJEIIUPOBAHUE JI1.4

1.2. OcHOBBI OHOKHOEPHETHKH, Jlabopatophsie | 8 6 JI1.3,J11.4
6nomH(pOpMaTHKH,
MIPOTPpaMMHON UHKEHEPUHU

1.3. Cawm. pabora 8 8 JI1.3,J11.4

Pasnen 2. OcCHOBBI M1 KOHIENIIAHM MOAETHPOBAHNS CJIOKHBIX CHCTEM

2.1. XapaKkTepucTUKa CIOKHBIX Jlexuu 8 4 JI1.3,J11.4
cHcTeM

2.2. MeTo1bI KCCIIEI0OBAHUS Jlaboparopusie | 8 6 JI1.3,J11.4
CJIOYHBIX CUCTEM

2.3. dopmanuzanus TOHATHS Cam. pabora 8 8 JI1.3,J11.4
cucreMa

2.4. OO01mast cxeMa CUCTEMHOI'O Jlexun 8 2 JI1.3,J11.4




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

CemecTtp

Yacos

KoMnereHnuu

Jluteparypa

HCCIIEIOBAHHUS CIIOKHBIX
00BEKTOB

2.5.

MopenupoBaHue CI0XKHBIX
00BEKTOB

JlaboparopHsie

JI1.3, J11.4

2.6.

MoenupoBaHue CI0KHBIX
00BEKTOB

Cawm. pabota

JI1.3,J11.4

2.7.

Knaccudukanus moneneit

Jlexkuun

JI1.3,J11.4

2.8.

Moaenu 3K0JI0rH4YeCcKuxX
CHUCTEM

JlaGopatopHsle

JI1.3,J11.4

2.9.

Monenu j1ecHBIX COOOIIECTB
M BOJHBIX 9KOCHCTEM

Cawm. pabora

JI1.3,J11.4

Pasnen 3.

NmuTanuoHHoe MOIeJTHPO

BaHHE

3.1.

Cpena UMUTAITMOHHOTO
MoJenupoBanus Anylogic

Jlexkuun

JI1.3,J11.4

3.2

MeTox cucTeMHOI
IMHAMHAKA. MoJeib
pacmpocTpaHeHUS JMHICMUAN

JlaboparopHsie

JI1.3,J11.4

3.3.

ATEHTHOE 1 AUCKPETHO-
COOBITHHHOE

Cawm. pabora

Mo enupoBanue B Anylogic

JI1.3,J11.4

Pasnen 4.

l'[pmc.nazmoﬁ AHAJIN3 JaHHbIX METOJAMH 6HOKH6€pHeTHKH H TEXHOJOI'MsAMH

OuouHdopmaTuku

4.1.

buoknumaTrueckoe
MOJIENIUPOBaHHE
9KOJIOTMYECKUX HULIL
pacTeHU U KapTUPOBAHUE
TEeppUTOpUI

Jlexuun

JI1.3,J11.4

4.2.

IIporpamma MaxEnt: meTon
MaKCHMaJIbHOW SHTPOIUH

JlaboparopHsie

JI1.3,J11.4

4.3.

OneHka pacnpeeneHus
MOAXOMSIINX YCIOBUH
0OUTaHUSA TSI UCCIEAYEMOTO
BHUJIa B COOTBCTCTBHUU C
MIpUHIUIIaM A MaKCHMaJIbHOH
SHTPOITHH

Cawm. pabora

JI1.3,J11.4

44.

O6paboTtka u
MHTEJUIEKTYaIbHBIN aHATH3
naHHbIX. [IpenckasarenpHas
AHATUTHKA

Jlexuun

JI1.3,J11.4

4.5.

HccnenoBanue Habopa reHoB
OOJBHBIX paKoOM

JlabGopaTopHbie

JI1.3,J11.4

4.6.

3amaun KnaccupuKanuy Ha
JlaHHBIX Upucsl Puiepa

Cam. pabota

JI1.3,J11.4

4.7.

Mogenmn TMHaAMUKHA
MOTYJISILIUIA

Jlexuun

J1.2,J711.3,
1.4

4.8.

[puknaguoii naker Populus

JlaGopaTopHbie

JI1.2, JI1.3,
J1.4




Kon HaumenoBanue pazaenoB u | Bua zansarus | Cemectp | YacoB | Komnerenuun | Jlutepatypa

3aHATHSA | TeM

4.9. Mopenu 3BosIOLIUU Cawm. pabora 8 5 JI1.3,J11.4
MOMYJISILUH

S. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KOHTpOJlebIe BOIIPOCHI U 3a1aHUA IJIsI IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U leOMe)KyTO'lHOﬁ
aTTeCTAlluM 110 UTOraM OCBOCHHUSA JUCIHUIIJIUHBI

cm. DOC

5.2. TeMbl NHCbMEHHBIX PadOT JJ15 MPOBEIEHHS TEKYIEro KOHTPoJs (3cce, pedepaThbl, KypcoBble padoThHI H
ap-)

cm. ©OC

5.3. ®oH/ OLIEHOYHBIX CPEICTB VIl NPOBeJeHHUs IPOMEKYTOYHOMH aTTecTalun

cm. DOC

IIpuioxenus

[punoxenne 1. DOC_OcHoBH OHoKHbepHEeTHKH.dOC

6. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITUOHHOE 00ecriedyeHHue TN CIIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTepaTypa

ABTOpBI 3aruaBue HsparenncrBo, rojg 1. aapec
JI1.1 | 3apunos Beenenue B Kaszanb: U3a-so Kaszanckoro | http://kpfu.ru/docs/F163050
.X. MaTeMaTHYEeCKYI0 3KOJIOTHIO: | (hemepaabHOro 6061/book_ots_full.pdf
y4e0HO-METOTUYECKOE yHuBepcurera, 2010
nocooue
JI1.2 | Kunsrtkos [IpakTHKYM 110 CII6.: Cankr-Tletepb. http://www.studmed.ru/kipy
B.E. MaTeMaTHYECKOMY rocya. yH-t, 2002 atkov-ve-praktikum-po-mate
MO/ICTTUPOBAHUIO B maticheskomu-modelirovani
MOMYJISIIUOHHOM KOJIOTHUH: yu-v-populyacionnoy-ekolo
gii_5f1168b1c8e.html
JI1.3 | Menmytkun | UckycctBo mogenupoBanus | IlerposzaBojck — CaHKT- http://resources.krc.karelia.r
B.B. (akouorust, pU3nOIOTHS, IMerepOypr, 2010 u/krc/doc/publ2010/Model.p
SBOJIFOLIHS). : df
J1.4 | [JI. A. Maremaruueckoe N3n-Bo Antl'Y, 2013 http://elibrary.asu.ru/handle/
XBopoBa MOJIEIUPOBaHUE U asu/436
ap.] UH(POPMALMOHHBIC
TEXHOJIOTUH B 9KOJIOTHH H
TPHPOJIOTIONH30BAHNH:
MoOHOTpadus
6.2. IlepeueHnb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""MHTepHeT"
Ha3Banmue . agpec
31 OnekTpoHHBIN Kypc B Moodle https://portal.edu.asu.ru/course/view.php?id=1449



https://www.asu.ru/sveden/education/programs/subject/351119/fos375457/

6.3. IlepeyeHb NPpOrpaMMHOro odecneyeHust

TlakeTs! mi1g MaTeMaTHyecKux BeraucieHuii: ScilLab, MS Excel.
Microsoft Windows

6.4. llepeyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. O6pazoBarenbHbIil TopTan Antl'Y http://portal.edu.asu.ru/

2. Dnextponnsiil katagor Hb Antl'Y «Kuurn»: http://www.lib.asu.ru/app/elecat/elecat=index1?base=book

3. UznatensctBO «JlaHb» [DnekTpoHHBIH pecypc]: a1eKTpoHHO-0nbaoTeyHas cucrema. — URL:
http://e.lanbook.com/

4. MznarenbctBo «HOpaiit» [DaeKTpoHHBIN pecypc]: 3JaeKTpoHHO-0nbaroTeynas ciuctema. — URL: http://biblio-
online.ru

5. OBC «YHuBepcurerckas oubnnoreka onliney»: https://biblioclub.ru/

6. OBC Antl'Y: http://elibrary.asu.ru/

7. OnexrponHas 6a3a maHHeIx ZBMATH: https://zbmath.org/

7. MaTtepuajibHO-TEXHUYECKOE o0ecnedeHne TN CHUUIIUHbI

Aynuropus Ha3nauenue OobopynoBanue

VYueOHast ayquTopus | JUIsl IPOBEJCHHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUH CrangapTHOe 000py/0BaHNE
CEMHHAPCKOro TUIa (J1abopaToOpHbIX H(HIIN) (yueOHast MeOemb i
MPAaKTUYECKUX ), TPYIIIOBBIX M WHAUBUIYATBHBIX o0y4aromuxcs, pabouee
KOHCYJIbTAIIMH, TEKYILEr0 KOHTPOJISI ¥ IPOMEKYTOYHOU MECTO TIpero/iaBares,
aTTeCTall1, KYPCOBOTO MPOSKTUPOBAHUS (BBITOTHEHHS JIOCKa)
KYPCOBBIX PadoT), MPOBECHUS MPAKTHK

8. MeToauyeckne ykazanus JJs 00y4arOUIUXCsl M0 OCBOEHHIO JUCIUIJIMHBI

JIHH yCneurHoro OCBOCHUA JUCIHUIIIIMHBL HeO6XOI[I/IMBI 3HaHUA CJICAYIOMNX pa3a€/IOB U3YYCHHBIX Ha NPEABIAYIINUX

Kypcax MaTeMaTHYECKUX AUCIUILINH: anredpa (OCHOBHAs T€OpEeMa, 3HAKOOTIPEIEIEHHOCTh MAaTPHUI] - KPUTEPH

CusbBecTpa), mudpepeHIraIbHOe U HHTEIPAIbHOE UCUUCTICHHE (TaOIUIBI IPOU3BOIHBIX U HHTETPAJIOB, IPABUIA U

METO/BI BBIYMCIICHHS TPOU3BOHBIX U HHTErpalioB), nuddepeHIHaIbHbIe YpaBHeHNUS (0OBIKHOBEHHbIC
b depeHInanbHple ypaBHEHHUS C OCTOSHHBIMH KO3 UIIMEHTaMH, METOIbI peleHus T hepeHInaTbHBIX
YpaBHCHHIA).




MHWHOBPHAYKH POCCHUHA

(benepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00Pa30BATEIBHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

Maremarn4eckue MeToabl JKOHOMUYECKOI0

aHaJIn3a
pabodas mporpamMMa JUCIUILIHHBI

. Kadenapa Teopernueckoii KHOEPHETHKH M MPUKJIATHOM
3akpennena 3a kadenpoi Genp Y p p a

MaTeMaTHKHU
HanpasieHue moroToBKH 01.03.02. [IpukaagHass MaTeMaTHKA U UHpopMaTUKa
Mpodpms MartemaTu4eckoe MoaeIHpPOBaHNe U HHPOPMALHOHHbIE
TeXHOJIOTHH
®dopma o0yueHus Ounas
OO0mast Tpy10eMKOCTb 33ET

01_03 02 IlpukjgagHasi MAaTeMaTHKA U
unpopmatuka_MMuHMT-2021

VYueOHbIH I1aH

Yacos 1o yueOHOMY IUIaHy 108 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCIIE: 3a4eThI: 6
ayJIUTOPHBIC 3aHATHUS 42

caMmocTosiTeNbHas pabota 66

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp)| 3 (6)

Hroro
Henean 22,5
Bupa 3zansaTuii | YII | PIIA | YIT | PITL
Jlexun 18 (18 18 |18

Jlabopatopusie |24 |24 |24 |24

Cam. pabota 66 |66 |66 |66

Utoro 108|108 |108 (108




[Iporpammy cocraBui(u):
x.m.u., ooyenm, [lonvkuna E.B.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouas nmporpamMma JUCIUTUINHBI
MartemaTH4ecKHe MeTO/Ibl IKOHOMHUYECKOT0 aHAIN3a

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apCcmeeHHbIL 00pPA308amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUs - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiicteus nporpammsl: 2021-2025 yu. T.

3aBenyromiuii kadeapoin
k.m.H., ooyeum Ionvkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKHU U NMPUKJIATHON MaTeMaTHKH

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kaheapou k.m.u., ooyenm I[lonvrkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1. an/[06peTeHI/Ie clymaTteiasaMu 0a30BbIX 3HAHHWH M HABBIKOB B 00JIACTH YKOHOMHUKO-MaTEMATHUECKOTO
aHajau3a JIeSATECIbHOCTH X035 MCTBEHHBIX Cy6’beKTOB, CHOCO6CTByIOIIII/IX (bOpMP[pOBaHI/IIO
CIIOCOOHOCTEH 10 HpHOGpeTeHI/HO U1 CIIOJIb30BAHUIO OPTaHU3AIIMOHHO-YIIPABJICHYCCKNX HABBIKOB B
HpO(l)eCCI/IOHaHbHOﬁ COIIMaTbHOM AEATCILHOCTH.

2. Mecto aucuumiinHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.01

3. Komnerenuuu ody4arouierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHMS JMCIUIIIHHBI

YK-1 Crnoco0eH OCyYIIECTBIISTh MTOMCK, KPUTHYECKUIT aHaIU3 U CHHTE3 HH(POPMALMH, TPUMEHSTh
CHCTEMHBIH MMOJXO] JUIsl PEIICHNs TIOCTABJICHHBIX 33724

[K-2 CrnocoOHOCTE MPUMEHATH HOBBIE METO/IBI HCCIICIOBAHUS B 00JIACTH MaTEMaTHIECKOTO
MOJICTTMPOBAHNUS, MPOEKTUPOBAHMS, CO3AAHMS U MTOJAEPKKH HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
cucTeM U 0a3 JaHHBIX B chepe MpodecCHOHATBHON AeATETbHOCTH

B pe3yabTare ocBOeHUSI AUCHMILVINHBI 00y4alOIMiics 10JIKeH

3.1. 3HaTh:

3.1.1. - OCHOBHBIE TIOHATHA NpeAMETHON 00J1acTH;

- METOJOJIOIMYECKHE MOIX0AbI SKOHOMUUECKOTO aHaJIN3a U MOJICIMPOBAaHUS X03IHCTBEHHBIX
CyOBEKTOB, IPUHIIUIIOB OPTaHU3AIIMOHHO-YIIPaBICHIECKOH 1eATeIbHOCTH;

- KPUTEPUH U3MEPEHNUS] SKOHOMUYECKOH (P (PEKTUBHOCTH OPraHU3allMOHHO-YIIPaBICHUECKON 1
MPOU3BOJICTBEHHOH IEATEILHOCTH;

- 0a30BBIC MAaTEMaTHYECKUE MOJIEIIH, UCIIOJIb3yEeMBbIe JUI OLCHKH 3KOHOMHYECKOH 3 dekTHBHOCTH
XO3SHCTBEHHBIX OOBEKTOB;

- IPUHINIBI KCTIOJIB30BAHUS PA3IIMYHBIX POTPAMMHBIX CpE[ VISl PEIIeHNUS 3a1ad SKOHOMUKO-
MaTeMaTHYECKOTO aHAJIN3a;

- OCHOBHBIE (DYHKIIMH ITPOTPAMMHBIX CPEJ, UCHOJIb3YEMbIX JUIS PEIICHHS 33/1a4 IIPeIMETHON 00IacTH;
- 0OIIHI AITOPUTM IPOBEACHHS AHATUTHYECKOTO UCCIICIOBAHNUS;

- HICTOYHMKH TIOJIy4eHUs] HHPOPMAIMK JUIsl PEIlIeHNs] OCHOBHBIX 33]]a4 SKOHOMHUYECKOTr0 aHallu3a.

3.2. YMeTh:
3.2.1. - MPUMEHSITh METOJIbl YKOHOMUYECKOTO aHAJIN3a, BBITIOJHATH OIICHKY OCHOBHBIX YKOHOMHUYECKUX
MOKa3aTecH;

- BBINIOJIHATH OI[CHKY YKOHOMHYECKHX ITOKa3aTelNei 1 OKYIaeMOCTH TUIAaHOBBIX PEIICHUN BHEAPCHHS
TEXHOJIOTHH B MPOM3BOJICTBE B X0JI€ OPTaHU3AIMOHHO-YIIPABICHUYCCKON EATSIFHOCTH;

- IPUMEHSATh HH(POPMAIIMOHHBIC TEXHOJIOTHH JUIS PEIICHHUS 3a/1a4 SKOHOMHYSCKOTO aHaTN3a;

- (opMupoBaTh 6a3y UCXOTHBIX JAHHBIX IKOHOMHUYECKOTO aHAIIN3a;

- IPUMEHSATH 0A30BBIC METO/IBI OIICHKH SKOHOMUYECKOH 3P (HEKTHBHOCTH MPOU3BOJICTBA
XO3STUCTBEHHOTO CYOBEKTa;

- HHTEPIIPETUPOBATH NMOJTYYEHHBIC PE3YJIbTAThI, OLICHUBATH TOYHOCTD MMOJIYYECHHBIX PE3YJIHTATOB.

3.3. HWMeTh HaBBIKH U (WJIH) ONBIT AEeATEJLHOCTH (BJIAETh):

3.3.1. - IJTAHUPOBAHUS U aHAJIM3a JCSITEIbHOCTH X035HCTBEHHOTO 00BEKTA;
- HCTIOJIb30BAHUS KOJMYECTBEHHBIX METOJIOB OIICHKU OLEHKH 3()h(HEKTUBHOCTH (DYHKIIOHHUPOBAHUS
00BEKTOB;

- UCIIOJIb3YyEMbIMU NNPOTrPAMMHBIMU CpE€AaMU B paMKaXxX pCIICHUA NPUKIAAHbIX 3a1a4 JUCHUIIJINHBI]
- AJIrOPpUTMaMu pelICHUA 0a30BBIX (TI/IHOBI)IX) 3aJla4 SKOHOMHYCCKOI'O aHaJIh3a.

4. CTpyKTYypa M coJiepKaHue TUCUMIIMHBI




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KomMmnerennuun

Jluteparypa

Pasjnen 1. Konuenuuu 3x0HOMHY€CKOr0 aHAJM3a NPOU3BOICTBA U OPraHU3alMOHHO-
yIpaBjieH4YeCKOM AesiTeTbHOCTH.

1.1

Konrnenmnun
SKOHOMMYECKOTO aHaIN3a
JIEATEeILHOCTH
XO3IMCTBEHHBLIX 00BLEKTOB,
TIPHUHIAIEI UX OpTaHU3aluH
1 QYHKIIMOHUPOBAHUS.
Tumomorus Xo3siCTBECHHBIX
00BexToB. [Ipon3BoacTBO
(BXOIIBI, BBIXOJIBI).
DKOHOMHYECKHE ITOKA3ATEIN
Y MHIUKATOPBI, IOIXOIbI K
n3Mepenuto. Ilokazarenu
MPOAYKTUBHOCTH,
ce0eCcTOMMOCTh TPOAYKIIUH,
MPOU3BOJICTBCHHBIC 3aTPATHI,
nokasareiu (UHAHCOBOMN
YCTOWYUBOCTH U
nukBugHOCTH. [lena
MPOAYKITUH, TIOIXOIBI K
[IEHOOOPa30BaHHIO.

M cTOYHNKY SKOHOMHUYECKOM
nHbopMaLuH.

Jlexuun

VYK-1, [1K-2

J2.2, 712.3,
J1.2, J11.3,
1.4, J12.1

1.2.

UccnenoBanue KoHLENIMI
HKOHOMHUYECKOTO aHaJIHN3a.
UreHue nureparypsl 1o
MpeIMeTHOH 00JacTH.
BrinonHenue TUIOBBIX
pacUeTHBIX 3aJaHHM.

Cam. pabota

12

VK-1, TIK-2

J12.2,J12.3,
JI1.2, J11.3,
JI1.4,J12.1

1.3.

Tloka3arenu, BXOAsIINE B
KPI. CpaBHuTenbHbIN aHATH3
3¢ (HEeKTUBHOCTH
JIeATEeIbHOCTH 00beKTa Ha
OCHOBE CHUCTEMBbI
WHJIUKATOpOB. PeHTHHTOBBIE
OlICHKU. MeTo0JIorn4ecKue
poOIeMbI TPUMEHEHHS
HETPaHUYHBIX METOJIOB.

JlabopaTopHEie

VK-1, TIK-2

J12.2, J12.3,
JI1.1, JI1.2,
JI1.3, JI1.4,
J12.1

1.4.

[IpousBoacTBeHHAS (HYHKIUSA
U ee CBOMCTBA.
Wnentudukarms
MIPOM3BOJICTBEHHOM (QyHKIINN
1o HabOpy MEPBUIHBIX
naHHBIX. Mcnonbp3oBaHue
MPOU3BOJICTBEHHBIX
(hyHKIMH 1715 aHaMM3a
JIeSTEIIbHOCTHU TPEIIPHSITHSL.
OnTumanbHOe
(yHKIIMOHUpOBaHNE QUPMBI:
3aJja4a MaTeMaTHIeCcKOTro
MOJICTIMPOBAHUS U
MPUMEHEHUE PE3yTbTATOB.
OreHka mapamMeTpoB
ONTUMAIIEHOCTH
OpraHu3alMOHHON U
yIpaBJIECHYECKOMH

JlabopaTopHbie

YK-1, [1K-2

J2.2, 712.3,
J1.2,J711.3,
1.4, J712.1
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JACATCIBbHOCTU.

Pa3znen 2. MeToabl aHaIM3a IKOHOMUYeCKOH d(P(PeKTHBHOCTH esITeILHOCTH X035/ CTBEHHOT 0

00beKTA.

KPI noagxoa.

2.1.

BrINonHEeHNE TUTIOBBIX
PacCYCTHBIX 3aJIaHUM.

Cam. pabota

20

VK-1, TIK-2

J2.2, 712.3,
J1.2, J11.3,
1.4, J12.1

Pasznen 3

. I'panu4yHbie MeTOAbI aHAJN3 IPPEKTHBHOCTH A€ATEIHLHOCTH

X039l CTBEHHBIX 00HLEKTOB.

3.1.

O01as KOHIEIINS
TPaHUYHOTO TOX0/a K
n3MepeHuro 3 (HEeKTUBHOCTH
JIeITeIIbHOCTH
X0349HCTBEHHBIX OOBEKTOB.
OCHOBHBIE OIPEICIICHUS:
TEXHOJIOTHYeCKast

3G PEKTUBHOCTb,
JUTOKaTHBHAS

3¢ (eKTHBHOCTD, 00IIas
3((HeKTUBHOCTB,
MacuiTaOHast
3((eKTHBHOCTB, POIIb IICH B
oreHke 3 PEeKTUBHOCTH.
DddexkruBHOCTS IO
3arpaTam, 10 BBIPYUYKE H 1O
MPUOBLIH.

Jlexnun

6

9

YK-1, IIK-2

J12.2, JI2.3,
JI1.2, JI1.3,
J11.4,J12.1

3.2.

Meton DEA. Mogenu,
OpPHEHTHPOBAHHbBIC HA BXOJ U
Ha BBIXOJI, CMEIIIAaHHBIE
(hopMel MoETIEH.
Pesynbrupyrormiue
MOKAa3aTesH, aHAITU3 TOTEPb,
BO3HUKAIOIIUE BCIIEACTBHE
Hea(HEeKTUBHOCTU. AHAIN3
YYBCTBUTEIBHOCTH.
CynepaddeKkTuBHOCTS,
MacmtaOHas

3¢ (HEeKTUBHOCTD.

JlaGopaTopHsie

VK-1, TIK-2

J12.2,J12.3,
JI1.2, JI1.3,
JI1.4,J12.1

3.3.

Meton SFA. Monenu
OpUEHTUPOBAHHBIE HA BXOJ U
Ha BBIXOJI.
[IpousBoacTBeHHAsT GYHKIHSA
Ko66a-/lyrnaca,
TpaHcIorapupmMuIeckast
MIPOM3BOJCTBEHHAS (PHYKITHS,
(UK TUBHBIE TEPEMEHHBIC B
MIPOM3BOJICTBEHHBIX
(yHKIHAX.
PesynbTupytromue
nokasarenau. Mozenb
HeadekTuBHOCTH.
WuTepnperanus
pe3yIbTaTOB.

JlabopaTopHbie

YK-1, [1K-2

J2.2, 712.3,
J1.2,J11.3,
1.4, J712.1

3.4.

BrinoiHeHne THITOBBIX
pacyeTHBIX 3aIaHH.
TlonroroBka k 3auery.

Cam. pabota

12

VYK-1, TIK-2

J12.2,J12.3,
JI1.2, J11.3,
JI1.4,J12.1




Kon HaumenoBanue pa3aesioB u | Bua 3ansitus Cemectp | YacoB | Komnerennun | Jlureparypa
3aHATHSA | TeM
3.5. IToaroroBka KypcoBoit Cam. paboTta 6 22 VYK-1, [1K-2 J12.2, J12.3,
paboThl JI1.1, JI1.2,
JI1.3, JI1.4,
J12.1

S. ®oH/ OLIEHOYHBIX CPEACTB

aTTeCTAalluM 110 UHTOraM OCBOCHHUSA JUCIHUIIJIUHBI

5.1. KOHTpOJIbeIe BOIIPOCHI U 3a1aHUA IJIsI IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U leOMe)KyTO‘lHOﬁ

CM. IpHuIoKeHHe.

5.2. Tembl nMCbMEHHBIX PadOT IS NPOBeJeHHUA TeKYIEero KOHTPOoJst (3cce, pedpeparsl, KypcoBble padoThl U

ap.)

CM. IpHuIIoKeHHE.

5.3. ®oHA OLEHOYHBIX CPEACTB /1JIsl IPOBeAeHUS MPOMEXKYTOYHOI aTTecTanun

CM. IpHUIIoKeHHE.

IIpuinoxenus

IIpunoxenue 1. @ @dOC 2018 MaremaTHyecKue METOJIbl SKOHOMHYECKOTr0 aHanu3a_3ader.doc

6. YueOHO-MeTOANYecKOe U HH(OpMallHOHHOE o0ecnieYeHre I CIMIIJIMHbI

6.1. PexomeHnayemasi iuteparypa

6.1.1. OcHOoBHas nuTEpaTYypa

ABTOpBI 3arnaBue HzparenncrBo, rojg JJ1. aapec
JI1.1 | Ulagpuna I'.B. SKOHOMUYECKUIA M.:UznarensctBo KOpaiir, https://biblio-online
AHAIJIN3 2-¢ u3n., nep. u gon. | 2018 .ru/book/F11E0466-
Y4eOHHK U IPaKTHKYM IS BCEF-4607-87B3-7
aKaJleMAYECKOTO A761BD19BFE
OakanaBpuata: ['pup YMO BO

JI1.2 | BoiiTonoBckuit SKOHOMMWYECKUI1 M.:U3narensctBo HOpaiit, https://biblio-online
H.B. - otB. pen., AHAJIN3 B 2 4. Yacts 1. 6-¢ 2018 .ru/book/BA2F1116
Kammanna AL - | m3x., mep. u gom. Y4eOHUK It -550E-4415-A9B4-
OTB. pel., aKaJeMHU9IeCKOTO 85DESD17AB49
Masyposa .11. - | 6akamaspuara: I'pup YMO BO
OTB. pell.

JI1.3 | BoiiTonoBckuit SKOHOMMWYECKUI1 M.:U3narensctBo HOpaiit, https://biblio-online
H.B. - otB. pen., AHAJIN3 B 2 4. YacTts 2. 6-¢ 2018 .ru/book/FEDB7EA
Kamunnna A.II. - W3], Iep. U AON. YYeOHHK IS B-E7D4-47B3-AD0
OTB. peq., aKaJIEMHIECKOTO D-7441B6454606
Masyposa U.U. - | Gakanaspuara: ['pudp YMO BO
OTB. pell.

JI1.4 | Anmnmaros FO.H. Marematrueckoe Wsnarensctro "Jlans", 2018 | https://e.lanbook.co

MOJIETMPOBAHHE m/book/107271
MIPOU3BOACTBEHHBIX

mporeccor: 2018-06-07:
Vuebunie mocoous



https://www.asu.ru/sveden/education/programs/subject/351114/fos375452/

6.1.2. JlonomHuTeNnbHAs TUTEpaTypa

ABTOpBI 3aryiaBue H3paTenncTBO, rOj 1. agpec
2.1 CHUCTEMHBI aHAIN3 U WsnarensctBo FOxHOTO http://biblioclub.rufi
MaTEMAaTHYECKOE denepansHOTO ndex.php?page=hoo
MOJIEITUPOBAHUE CIIOKHBIX yHuBepcurera, 2015 k_red&id=462018
9KOJIOTMYECKHX U
SKOHOMHUYECKUX CUCTEM.
TeopeTHYecKre OCHOBBI U
npuinokenus: Hayurbie
MoOHoTrpapuu
2.2 | Tonmeruna O.A., | KOMIUIEKCHBIN M.:UzmarensctBo FOpaiir, https://biblio-online
Tosmernna H.A. SKOHOMUYECKUI 2018 .ru/book/2F445428-
AHAJIN3 9B46-49C0-9130-0
XO3SMCTBEHHOM AB665EC4525
AEATEJIBHOCTU B 2 Y.

YACTb 1 3-e uzn., mep. u JO1I.
VY4eOHUK U PaKTUKYM JIJIs

aKaJIeMHIECKOTO
Oakanaspuara: ['pup YMO BO
JI2.3 | Tomnernna O.A., | KOMIIJIEKCHBIN M.:UznarensctBo KOpaiit, https://biblio-online
Tonmernna H.A. SKOHOMUYECKUH 2018 .ru/book/9FAG97E3
AHAJIN3 -B890-415B-B64E-
XO3S51ICTBEHHO!U CCOE33AC809E
JOESATEJIBHOCTU B 2 4.

YACTD 2 3-e u3a., nep. 1 101.
VY4eOHUK U PaKTUKYM JIJIs
aKaJeMU4eCKOro
6axanaspuata: ['pup YMO BO

6.2. IlepeueHnb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"

HazBanmue Du1. aapec
21 OnexrpoHHas OubnmoTeyHas cuctema "Jlanp".
http://e.lanbook.com
32 Hayunas smextponnas 6ubnmoreka "Elibrary".
http://elibrary.ru
23 DnexTpoHHas OMOIMOTEUHAs CUCTEMA U3AaTeIhCTBA
"IOpaiit". http://biblio-online.ru
24 HznarensctBo MITHO (cB0GO1HO-
pacrpocTpaHsieMble KHUTH).
http://www.mccme.ru/free-books
35 DJeKTpoHHBIN Kypc B cucteme Myt MMOA https://portal.edu.asu.ru/course/view.php?id=890

6.3. IlepevyeHb MPOrpaMMHOro odecrevyeHust

Tabmu4HbBIN TpoIieccop, TEKCTOBBIN MPOIECCOP, ONIEPAMOHHAS cUCTeEMa, (GailIoOBBI MEHEIKEP, TOCTYI K
WHTEPHET, apxuBaTop, Acrobat Reader.

6.4. Ilepevyenb HHGOPMALNMOHHBIX CIPABOYHBIX CHCTEM

OnexrpoHHas 6a3a naHHbIXx ZBMATH: https://zbmath.org/

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHMIIIMHBI




Aynuropusi Hasnauenue Oo6opynoBanue

106J1 MIOMEILEHUE IJIs XpPaHEHUS U Creyutaxu — 3 mr. ocuuiorpad, nasupHas
npoduIaKTHYECKOT0 00CITYKUBAHUS CTaHLUS, UICTOYHUK TOKA, IEPEHOCHBIE
y49e0HOTO 000pyIOBaHUS HOYTOYKH

107J1 nabopaTopust HHPOPMAITHOHHBIX YueOHas Meberns Ha 18 mocagoIHBIX MECT;
TEXHOJIOTHi - KOMIIBIOTEPHBIN Ki1ace - KoMmnbioTepsl: Mapka HP, monems ProOne
yaeOHast ayqUTOPHS IS TPOBEACHUS 400 - 18 eguHUI]; TPOEKTOP: MapKa
3aHATUNA CEMHHAPCKOro TUNA SMART, mogens UF70 - 1 eqununna;
(;1rabopaTopHBIX M(MIIH) MPAKTUUECKHX ); UHTepaKkTUBHas fAocka: Mapka SMART
MPOBEICHUS TPYIIOBBIX U MHIUBUAYaIbHBIX | Board momens SMB680 - 1 enunumna
KOHCYJIbTAIlUH, TEKYILEro KOHTPOJIs U
MPOMEKYTOUHOHN aTTecTalluu

320J1 MeInaTeKa, YNTaIbHBIN 341 — IOMEIICHNIE VYuebnas Mebens Ha 15 mOCagoYHBIX MECT;

JUTSL CAMOCTOSITEITFHON paboTHI

MEPCOHATBHBIE KOMIIBIOTEPHI C BEIXOAOM B
nH(pOpPMAIMOHHO-TEIEKOMMYHHKAIMOHHYIO
ceTb VIHTepHET U 3JIEKTPOHHYIO
nH(pOopManMOHHO-00pa30BaTENBHYIO CPEY;

8. Meroauyeckue ykazaHus AJsl 00y4ar0LIUXCS M0 OCBOEHUIO TUCIHUTLIUHBI

1. I[J'I?[ YCeurHoro OCBOCHMU COACPIKaHUA NUCHUITIINHBI H606XO,Z[I/IMO rnocemarp JCKIUH, NPUHUMATb aKTHUBHOC
y4dacTue B pa60Te Ha CECMHHApPC, NPAKTUYCCKOM 3aHATHHU, 4 TAKIKC BBIIIOJHATD 3aJaHUs, IIPEAJIaracMbIC
npenoaaBaTeyieM AJId CaMOCTOATCIIBHOI'O BbIIIOJITHCHUA.

2. Jleknms.

-Ha nexumio npuxoauTe He oma3pIBast, TAaK KaK 3TO HEATUYHO.
- Ha niek1inoHHBIX 3aHATHSAX HE00X0IUMO KOHCIIEKTHPOBATh H3yyaeMblil MaTepHall.

- Jlng cucremMaTu3anuy JEKIIMOHHOTO MaTepHana, KOTOPBIH OyIeT Mmoie3eH MpH MOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HAHUH, 3aIMCBIBaliTe HA Ka)KJOM JIEKIIUU TeMY, BOTIPOCHI JJIS H3Y4YEHHUs, PEKOMEHAYEMYIO JINTepaTypy.
- B xaxxpom Bompoce BBIIENANTE TIIaBHOE, 0053aTENIBHO 3aIMIINTE KII0UEBbIe MOMEHTHI (OnpeieneHue, GakThl,
3aKOHBI, TIPaBUJIA | T.J.), HOAYEPKHHUTE HX.
- Ecnu o copeprkaHuio MaTeprana BO3HUKAIOT BONPOCH], HE HY>KHO BBIKPUKHBATh, 3aIIUIINTE UX M 3a7alTe 10
OKOHYaHMH JICKIIUH WM HA CEMHHAPCKOM 3aHSTHH.
- [lepen cnenytommeit nekunei 00s3aTeNIbHO MPOYNTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS U
OCO3HAHHO MPUCTYIHTHh K OCBOCHHIO HOBOTO COAEPKAHUSL.

3. Ilpaktnyueckoe (;1abopaTopHOE) 3aHATHE — 3TO PopMa pabOTHI, TJ€ CTYAECHTHl MaKCUMaJIbHO aKTHBHO yJacTBYIOT
B OCBOGHHMHU TEOPHU U METOJIOB.
- Jl51s MOArOTOBKM K CEMUHAPY HEOOXOAMMO IIPOCMOTPETD JIEKIIMOHHBIN KOHCIIEKT, OTMETHThH HanuboJee
HETIOHSITHbIE MOMEHTbI, IPOYUTATh JINTEPATYPY PEKOMEHIYEMYIO ITPENOAaBaTeIIEM.

- [Ipu ucnonb30BaHUM JIUTEPATYPHI BAXKHO 3aIIOMHHTB, YTO JF0O00H MCTOUYHUK JIOJDKEH HECTH JOCTOBEPHYIO
nHpOpMaIrio, 0COOEHHO 3TO OTHOCHTCA K Internet-pecypcam. [1pu ncnonszoBanuu Internet - pecypcoB B mporiecce
MOATOTOBKU HE HY)KHO X aBTOMAaTHYECKH «CKa4MBaTh», OHU JIOJDKHBI OBbITh NpOaHan31upoBaHbl. He HyxHO
«CKauMBaTh» TOTOBBIE pepepaTsl, Tak Kak UX 0AHO00Opasne MpenoaaBaTelb Cpa3y BIBISAET, KpOME TOr0, OHU
MOT'YT OBITH COMHUTEIIBHOTO KauecTBa.
- B nponiecce n3yueHus TeMbl aHATM3UPYHTE HECKOJIBKO HCTOYHUKOB. VCIob3yiiTe NepnoguyecKylo nevarhb -
CHeaIbHbIC )KyPHAJIBL.
- [lone3nsiM Oynet paboTa ¢ 3MEeKTPOHHBIMU Y4eOHUKaMHU M y4eOHbIMHU 1TocoOusiMu B Internet-Ondinorekax.
3aperucTpupyiTech B HUX: YHUBEpcUTeTCcKast Ondanorexa Onunaitn (http://www.biblioclub.ru/) n anexkrponHo-
oubmuoreuynas cucrema «Jlaus» (http://e.lanbook.com/).
- B nporiecce moroToBKH U MOCTPOCHUSI OTBETOB IPHU 3aIUTE PE3YJIbTATOB TUIIOBBIX PACUETHBIX 33aHHIi HE
MPOCTO TepecKa3blBaiiTe KOHCIIEKT JEKINH, COACPIKAHUE MPE3ECHTAIIMN WM 3a/IaHHs, HO U MPOsIBUTE OOJIbIIE
KPaCHOPEYHSs, UCTIONB3YHTE JOTIOJIHUTENIbHBIE CBE/ICHHSI 00 N3y4aeMoM 00BeKTe, YTOOBI YKPACUTh Ballle

BBICTYIIJICHUC.

- HpI/I BO3HUKHOBCHHU prI[HOCTCﬁ B IIpo1ecce NMoAroToBK1u B3aHMOHCI7[CTByI7[T€ C IIpenogaBaTeiieMm,
KOHCY.HLTPIpyﬁTeCL IO CaMOCTOATCIIBHOMY U3YUCHUIO TCMBbI.

4. CamocrostensHas padora.
- [Ipu n3yueHun JUCHUIUIMHBL HE BCE BOIIPOCH! PACCMATPUBAIOTCA HA JEKIMAX U NIPAKTUYECKUX 3aHATHSIX, 4acTh




BOIIPOCOB PEKOMEHAYETCS IPenojaBaTeaeM A CAMOCTOSITEIbHOTO U3YUEHUsL.
- [lonck oTBETOB Ha BOIIPOCHI U BHINTOJHEHHUE 3aaHUH ISl CAMOCTOATENILHON PaOOThI MO3BOJIUT BaM PACIIUPUTE U
yIIIyOUTh CBOM 3HAHMSA 110 KypCy, IPIMEHUTH TEOPETHIECKNE 3HAHHUA B PEIICHUH 3aad MIPAaKTHIECKOTO
COJICprKaHMs, 3aKPEITUTh N3yIEHHOE PaHee.

- OTH 3aJ]aHUsI CIIEAYET BBIIONIHATE HE «HACKOKOM», a IOCTEIICHHO, INTAHOMEPHO, CIEAYS MOPSIIKY U3YUICHUS TEM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 00pPATUTECH K MPEMOAaBaTEeNI0 B IeHh KOHCYJIbTAlMi Ha Kadeapy.

- BeInmonHuB MX, MpoaHATM3UPYHTE KauecTBO UX BBHITIOJIHEHUS. DTO TIOMOXKET BaM Pa3BHBATh YMEHHSI CAMOKOHTPOJIS
Y OIICHOYHBIE KOMIIETCHIIIH.

5. IToroBslii KOHTPOJIb.

- Jl71s1 MOATOTOBKH K 3a4eTy/9K3aMeHy BO3bMHTE NEpedeHb MPUMEPHBIX BOIIPOCOB Y METOAMCTA Ka(eaphl.

- B crincke BompocoB BbIAEINTE TE, KOTOPHIE OBUIH PACCMOTPEHBI HA JICKINH, TPAKTHUECKHUX 3aHATHAX. OOpaTtnuTech
K CBOMM 3aIIHCSIM, BBIACINTE CyliecTBeHHOE. it Gosee qeTanbHOTO N3yUCHUS H3YIUTE PEKOMEHTyEeMYIO
JIUTEPATYPY.

- Ecnn B crincke BOIIPOCOB €CTh T€, KOTOPBIE HE pACCMATPHUBAIKCH HA JIEKIIMU, CEMUHAPCKOM 3aHATHH, U3YyIHTE X
CaMOCTOATENBHO. Ecny ecTh COMHEHHs], 33aliTE BONPOCH! Ha KOHCYJIbTALMU MEepPe] SK3aMEHOM.

- [Iponymaiite cBOM OTBET Ha 3K3aMEHE, €ro JIOTUKy. [IoMHUTe, 4TO Ball OTBET YKPACUT CCHIIKA HA HCTOYHUK
JIUTEPATYpPBl, WLIOCTPALMS IPAKTUKU IPUMEHEHUS TECOPETUUECKOIO 3HAHUS.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

MonesupoBanue OM3HeC-MPOLIECCOB
pabouas mporpaMma JUCHUILINHBI

. Kadenpa reopeTnuyeckoil KHOEPHETHKH U MPUKJIATHOKH
3akperieHa 3a kadeapoit (benp P P p o

MaTeMAaTUKH

HamnpagiieHre nmoAroToBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTHKa

Mpodus MaremaTu4eckoe MOAEJUPOBAHNE U MH(POPMAIIMOHHbIE
TeXHOJOTUH

dopma 00yueHHs Ounas

O611ast Tpy10eMKOCTh 4 3ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U
unpopmaruxka MMuMT-2021

VYueOHbIH [1aH

YacoB no yueOHOMY TUIaHY 144 Buael koHTpOIIS IO cemecTpam
B TOM YHCIIE: 9K3aMEHBI: 7
ayJIUTOPHBIC 3aHATHUS 56

camocTosiTennbHas padora 61
KOHTpOJIb 27

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp) 4(7)

Hroro
Henean 16

Bupa zanaruii | VII|PILA | YIT | PII

Jlexun 20 (20 20 |20
JlabopaTopHbie 36 |36 |36 (36
Cam. pabota 61 |61 |61 |61

Yacel Ha KOHTpONB |27 |27 |27 |27

Hroro 144|144 |144|144




[Iporpammy cocraBui(u):
x.m.u., ooyeum, [lonvkuna E.B.;x.m.n., ooyenm, Manuuesa A.C.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouast mporpamMma AUCITUTITIHEL
MopenupoBaHue OM3Hec-IIPOLECCOB

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20cy0apcmeeHHblL 00pA308amMenbHbII CIMAHOAPM 8bICUIE20 00PA308aHUSA - DAKAIABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiicteus nporpammsl: 2021-2026 y4. T.

3aBenyromiuii kadeapoin
Kk.m.H., ooyeum Ionvkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kaheapou k.m.u., ooyenm I[lonvrkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

(l)OpMI/IpOBaHI/Ie I"J'Iy60KI/IX 3HAHUI B 00JIaCTH MaTEMAaTHUYECKOTO MOACIMPOBAHUA 6M3Hec-npouecc03
JJIA aHaJIn3a U MIPOTrHO3MPOBAHUA UX PE3YJIbTATOB M IIPUMCHCHUEM MHCTPYMCHTAJIbHBIX
MPpOTpaMMHBIX KOMITJICKCOB B YCJIOBHUAX MHOT'OBAPUAHTHOCTU TPUHUMACMbBIX pemeHI/Iﬁ.

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.B.01.01

3. KoMnerenuuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

VK-1 Crnoco0eH OCyYIIECTBIISTh MTOUCK, KPUTHYECKUI aHaIu3 U CHHTE3 MH(OPMALMH, TPUMEHSTh
CHCTEMHBIH MOAXO0 I pelIeHHs OCTaBJICHHBIX 3a7a4
[K-2 CrnocoOGHOCTh MPUMEHATH HOBBIE METO/IBI HCCIICIOBAHUS B 00JIACTH MaTEMaTHIECKOTO

MOJICTTMPOBAHMUS, MPOECKTUPOBAHUS, CO3AAHMS U MTOIEPKKH NHYOPMAMOHHO -KOMMYHHUKAIIMOHHBIX
crcTeM U 0a3 JaHHBIX B chepe MpodhecCHOHATHHON AeATETbHOCTH

B pesyabTare ocBOeHUSI AUCHHILVINHBI 00y4aI0IIMIiCS 10/KEH

3.1 3HaTh:

3.1.1. 0 METOJIOJIOTHH YIIPABJICHUS OM3HEC-TIPOLIECCAMHU NPEANPHUITUHN Ha OCHOBE UX HH(OJIOTHICCKOTO U
MaTeMaTHYECKOI'0 MOJICTUPOBAHHUS.

3.2 YMmern:

3.2.1. OCHOBHEBIC ITPUHIUIIBI M 3TAIEI TOCTPOSHHS YKOHOMHKO-MaTeMaTHISCKUX MOJIeNieit On3Hec-
MIPOIIECCOB;

CYIIECTBYIOIINE YKOHOMUKO-MaTEeMAaTHIECKUE METOIBI M MOJICIH, IPUMEHSAEMBIC TIPH aHAIH3E,
TUTAHUPOBAHUH M TPOTHO3UPOBAHUN SKOHOMUYECKUAX XapaKTEPUCTHK OM3HEC-TIPOIIECCOB, PEIIaTh
3aJjaul yIpaBJeHUs OU3HEC-TIPOLIECCAMH C UCTIOIh30BaHUEM HHCTPYMEHTAIBHBIX CHCTEM.

3.3. HNMeTh HABBIKYU U (WJIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1. MepeBo/ia IKOHOMUYECKON 3a]]aui HA MAaTEeMAaTUYECKUH SI3bIK; TOJITOTOBKY UCXOAHBIX JTAHHBIX JIJIS
WHCTPYMEHTAIBHBIX CUCTEM, CAMOCTOSITEILHOTO U3yUEHUS JIUTEPATYPHI IO SKOHOMHUKO-
MaTeMaTHYECKOMY MOJIEIMPOBAHUIO.

4. CTpyKTypa H coepKaHHue TUCHUILINHBI

Kon HaumenoBanue pa3nenoB u | Bupg 3anarus Cemectp | YacoB | Komnerenuuu | Jlureparypa

3aHATHA | TeM
Pasnen 1. Teopusi ynpasJjieHusi NpeANpUATHEM
1.1. OCHOBHBIE OTIpeICTICHISI U Jlexmun 7 4 VK-1, IIK-2 J12.2, JI1.1,
TIOHSITHSI OU3HEC- JI2.1
naHupoBaHus. busnec-mian
B CHCTEME YIIPABJICHHUS
MIPEAIPUATHEM

1.2. CrpykTypa U copepkaHue Jlexuu 7 4 YK-1, IIK-2 JI2.2, JI1.1,
OM3Hec-IUIaHA. J12.1

1.3. Co3nanue Ou3Hec-IIaHa Jlaboparopusie | 7 18 VK-1, IIK-2 JI2.2, JI1.1,

NIPEANIPUATHSL. JI2.1




Kon HaumenoBanue pa3znenoB u | Bupg 3anarus Cemectp | YacoB | Komnerenuun | Jlutepatypa

3aHATHA | TeM

1.4. VYnpasnenue Cawm. pabota 7 30 VK-1, IIK-2 JI2.2, JI1.1,
HHBECTUIIMOHHBIMHU JI2.1
npoektamu. OmeHka
WHBECTHITUOHHBIX ITPOEKTOB,
OCYIIECTBIIIEMBIX Ha
JEHCTBYIOMIEM TIPEIIPUSTHH.

Paznen 2. Teopust nponeccHOro noaxona

2.1. IMoaxonel k MmogenupoBanuo | Jlekuu 7 4 VK-1, IIK-2 JI2.2, JI1.1,
OM3HEC-TIPOLIECCOB JI2.1

2.2. OCHOBHBIE IPHUHIINATIHI Jlexnun 7 4 VK-1, IIK-2 J12.2, JI1.1,
MOJIeNAPOBaHMS OM3HEC- JI2.1
TIPOIIECCOB

2.3. MeTonapl MOICTHPOBAaHUS Jlexnun 7 4 VK-1, IIK-2 J12.2, JI1.1,
ousnec-npoueccos: SADT, J12.1
IDEF3, DFD

24. OmnucaHue MpoIeccoB JlaGopatopHsie | 7 18 YK-1, T1K-2 JI2.2, JI1.1,
(bYHKIIMOHUPOBaHUS JI2.1
MPEANPUATHS METOIAMU
MIPOIIECCHOTO MOIX0/1a!
SADT, IDEF3, DFD

2.5. OcHoBaHHA KiIacCH(UKAIIH Cawm. pabora 7 31 VK-1, IIK-2 J12.2, JI1.1,
Mozieneit On3HeC-TPOIECCOB. JI2.1

OCHOBHBIE TIOJXOIBI K
IIOCTPOCHUIO MOZEIIEH
OU3HEC-TIPOIIECCOB. DTAIbI
pa3BUTHA TCOPUUN
MIPOLIECCHOTO MOJIX0/1a B
Poccum u 3apybexom. Metoz
MOJICIAPOBaHMS OM3HEC-

npoueccoB ARIS

S. ®oHA OLIEHOYHBIX CPEACTB

5.1. KOHTpOJ’leI)Ie BOIIPOCHI U 3a1aHUA IJIsl IPOBEACHUSA TCKYIIEIr0 KOHTPOJIA U l'[pOMe)KyTO‘lHOﬁ

aTrTeCTalum 110 UHTOraM OCBOCHHUSA JUCIHUIIJIUHBI

Cwum. mpunoxxenue OOC.

5.2. TeMbl NHCbMEHHBIX PA0OT /15 NPOBECHN TEKYIero KOHTPoJs (3cce, pedepaTsl, KypcoBble padoThl H

ap.)

CwM. npunoxenue ®OC.

5.3. DoHI O1LIEHOYHBIX CpeACTB 1Jisd NIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecraummn

Cwu. mpunoxxenne @OC.

Ipunoxenus

[punoxenue 1. [IMuM - ®OC - Monenuposanue bllaf613a4a-d402-4b6a-92ac-e8671f2daae3.docx

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnevyeHHe U CIMILINHBI



https://www.asu.ru/sveden/education/programs/subject/351115/fos375453/

6.1. Pekomenayemast tureparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI 3arnaBue H3pareascTBo, roa JJ1. agpec

JI1.1 | Jonranosa MOJEJIMPOBAHUE BU3HEC- | M.:U3marensctBo FOpaiir, | https://biblio-online.ru/bo
O.1. - otB. IPOLIECCOB. Y4e6HuK 1 2018 ok/modelirovanie-biznes-
pen. MPAKTUKYM JUIS aKaJIEMUYECKOTO processov-413326

6akanaspuara: ['pup YMO BO
6.1.2. JlonomHUTENbHAS TUTEpaTypa

ABTOpBI 3arjiaBue M3aaTenscTBO, 1O 1. aapec

JI2.1 | T'pomos VIIPABJIEHUE BU3HEC- M.:UznarensctBo IOpaiir, | https://biblio-online.ru/bo
AMN. - otB. IMPOIIECCAMMU: 2018 ok/52486E50-6248-4DB
pen. COBPEMEHHBIE METO/IbI. 6-9098-4B7224AF93B0

MowHorpadus:

JI2.2 | Maknakos MopaenupoBaHue OU3HEC- M.: IUAJIOT-MUDU, http://biblioclub.ru/index.

C.B. nporieccoB ¢ Bpwin 4.0.: 2002 php?page=book&id=547
66
6.2. IlepeueHnb pecypcoB HHGPOPMALUOHHO-TEIEeKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"

HazBanmue Du1. aapec

31 Caiit 6ubnunorexku Antl'Y: www.lib.asu.ru

22 DJeKTPOHHO-OUOIMOTEYHAsI CHCTEMA https://e.lanbook.com/
u3aarenbeTBa «JIaHby:

23 DJIeKTPOHHO-OMOIMOTEHAS CHCTEMA www.biblioclub.ru
«YHuBepcuterckas oudauoreka onliney:

24 DnexTpoHHBIN Kypc B Mymin MojenupoBanue https://portal.edu.asu.ru/course/view.php?id=4625
Ou3HEC-TIPOIECCOB

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

Microsoft Office Excel, Microsoft Office Word, Adobe Reader, Microsoft Windows, 7-Zip.

6.4. Ilepevyenb nHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

1. O6pazoBarensHbIN IOpTast ATy http://portal.edu.asu.ru/.

2. Znanium.com [DJIEKTPOHHBIN pecypc]: aaekTpoHHO-0ubIMoTeunas cucrema. — URL: http://znanium.com.

3. M3narenbcTBO «JlaHb) [DNEKTPOHHBIN pecypc]: daeKTpoHHO-0nbanoreyHas cucrema. — URL:
http://e.lanbook.com/.

4. CBOGOIHO pacmpOCTpaHsIeMbie KHUTH H31aTeIbCTBA MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO MATEMATHIECKOTO
obpazoBanus. M3narensctBo MIITHMO [Dnexrpontsiit pecype]. — URL: www.mccme.ru/free-books.

5. Maremaruueckas 6ubamnoreka [dnexTpoHHslil pecype]. — URL: www.math.ru/lib.

6. DnexTponHas 6a3a nanusix ZBMATH: https://zbmath.org/

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI

Ayauropus Haznauyenue OobopynoBanne

107J1 VuebHas Mmebenb Ha 18 mocagouHbIX MECT;,
KoMITetoTepsl: Mapka HP, mogens ProOne
400 - 18 eguHUIl, MPOEKTOP: MapKa
SMART, mozens UF70 - 1 eqununna;

UHTepaKkTUBHas fAocka: Mapka SMART

nabopaTopus HHPOPMAITHOHHBIX
TEXHOJIOTHH - KOMIIBIOTEPHBIN KIIACC -
yueOHast ayUTOPHS I IPOBEACHUS
3aHATUNA CEMHHAPCKOTO THUIA
(yrabopaTopHBIX M(MIIH) MPAKTUUECKHX);




Aynuropusi Hasnauenue Oo6opynoBanne
MPOBE/ICHUS IPYIIOBBIX U MHIUBUAYaAIbHBIX | Board Mmomens SMB680 - 1 enunmia
KOHCYJIbTAIlUH, TEKYIIEro KOHTPOJI U
MIPOMEXYTOUHOH aTTeCTalui
320J1 MeInaTeKa, YNTaIbHBIN 341 — IOMEIICHNIE VYuebnas Mebens Ha 15 mocagoYHbBIX MECT;
JUTSL CAMOCTOSITEITFHON paboTHI MIEPCOHATBHBIE KOMITBIOTEPHI C BEIXOJIOM B
WHPOPMAINOHHO-TEIEKOMMYHHUKAIINOHHYIO
ceTb VIHTepHET U 31eKTPOHHYIO
HH(POPMALMOHHO-00Pa30BaTEILHYIO CPEY;
106J1 MOMEILEHUE AJI XpPaHEHUS U Creyutaxu — 3 wr. ocuuiuiorpad, nasupHas

npoduIaKTHYECKOT0 00CITYKUBAHUS
y49e0HOTO 000pyIOBaHUS

CTaHIMsI, ICTOYHHK TOKa, IEPEHOCHBIE
HOYTOYKH

YueOHas ayTuTOpHs

JUTSL TIPOBEICHHUS! 3aHSATHIA JIEKIIHOHHOTO
THUIIA, 3aHATHI CEMHUHAPCKOTO TUTIA
(;1abopaTopHBIX H(HITH) TPAKTHIECKUX),
TPYIIOBBIX U HHAWBUIYaTbHBIX
KOHCYJIbTaIlMH, TEKYILEro KOHTPOJIS U
IIPOMEXKYTOYHOM aTTeCTalli, KypcoBOIrO
MPOCKTUPOBAHUS (BBIMOJHECHHS KYPCOBBIX
padoT), MPOBEACHUS MPAKTHK

CranpaptHOe obopynoBanue (yueOHas
Mebenb U1 00yJaromuxcs, pabodee MecTo
MpernoiaBaTes, 10CKa)

8. Meroauyeckue ykazaHus AJsl 00y4ar0LIUXCS M0 OCBOEHUIO TUCHUTLIUHBI

Jist 5 PeKTHBHOTO N3YUEHUS TEOPETHICCKON YaCTH AUCITUTLTHHEI HEOOXOIMMO:

- MOCTPOUTH PabOTy MO OCBOCHUIO TUCIMIUIMHBI B IOPSIIKE, OTBEYAOIIMM U3yUCHHIO OCHOBHBIX ITAIMOB, COTJIACHO
MPUBEJICHHBIM TEMaM JIEKIIMIOHHOTO MaTepuana;
- CUCTEMATHUYECKH MPOBEPSATh CBOU 3HAHUS;

- YCBOUTH COJIEPKAHUE KITFOUEBBIX MOHSITHII;

- CHCTEMaTH4eCKH paboTaTh C OCHOBHOM U JIOTIOJHUTEIBHON JTUTEPATYPOU 1O COOTBETCTBYIOIUM TEMaM.

Jlist 3 PEeKTUBHOTO U3YyUEHHS MPAKTHYCCKON YaCTH AUCIUILTHHBI HACTOSTEIHO PEKOMEH TYeTCS:

- CHCTEMAaTUYECKH OCYLIECTBIISATh OATOTOBKY K MPAKTUUECKUM 3aHITHSAM I10 NPEJI0KEHHBIM NPENoiaBaTeieM

TeMam;

- CBOCBPCMCHHO BBINIOJHATL NPAKTUYCCKUEC 3alaHUs, NOATOTABJINBATH JOKJIAJAbl B COOTBETCTBUN C TEMAMHU
CaMOCTOSITCIIEHOM pa6OTBI.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

O0OpadoTka M aHAJIM3 U300paKEeHU I
pabouas mporpaMma JUCHUILINHBI

3akperuieHa 3a kaeapoit Kadenpa undpopmaruxku

HanpasieHue moaroToBKH 01.03.02. [IpukaagHass MaTeMaTHKa U UHGopMaTuKa

Mpodu MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MHPOPMAIITHOHHBbIE
TEXHOJIOTHH

dopma o0ydeHus Ounas

OOG111as TpyI0eMKOCTh 33ET

01_03 02 IlpukjgagHas MaTeMaTHKA U

Y4eOHblil man nadopmaTuka MMuMT-2021

Yacos 1o yueOHOMY IUIaHy 108 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 3a4eThl: 8
ayJIMTOPHBIE 3aHATHS 42

caMmocTosiTeNbHas pabota 66

Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemectp)| 4 (8)

Hroro
Henean 12
Bupa zansaTuii | YII|PILA | YIT | PIT
Jlexun 16 (16 16 |16

Jlaboparopusie (26 |26 |26 |26

Cam. pabota 66 |66 |66 |66

Hroro 108|108 |108|108




[Iporpammy cocraBui(u):
cm.npen., Anucumos /[.C.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouas nmporpamMma JUCIUTUINHBI
O0paboTka U aHAJIH3 H300paKeHHit

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHa HA OCHOBAaHHH y4eOHOIO IUIaHa:
01.03.02 Ipuxnaouas mamemamura u uH@opmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadenpa undopmarnxu

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBeayrouuii kadenpoi
K.gh.-m.H., doyenm Kosznoe /].1O.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa nundopmaruxu

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kKaheapou x.¢.-m.x., doyenm Kosznos /[ FO.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

c(hOpMHUPOBATH TEOPETHYECKUE 3HAHUS O MATEMAaTHYECKOM U aJITOPUTMHYECKOM arapare,
UCIIOJIb3yEMOM B COBPEMEHHBIX CHCTEMaxX 00pabOTKHU M aHAIN3a U300pakeHHH;

BBIPA0OTATh YMEHUS [0 TIPAKTUYECKOMY NIPUMEHEHUIO METOA0B U TEXHOJIOTHH paclo3HaBaHUs
00pa3oB IJ1sl IOCTPOEHHST (POPMATBHBIX MaTeMaTHYECKUX MOJIeNIe M MHTEPIIPETAlUH PE3yIbTaTOB
MOJICTIMPOBAHUS MIPH PEIICHUH MPUKIIAIHBIX 3a/a4 B Pa3IMYHbIX 00JIacTsIX;

BBIPa0OTKA yMEHHUI M HABBIKOB HCIOJIb30BAHNUS Pa3IMuHBIX IPOrPaMMHBIX HHCTPYMEHTOB aHaIN3a
M300pakeHNH M TTOCTPOCHNUS (POPMATTBHBIX MaTEMaTHIECKUX MOAEIEH:

BBIPA0OTKA yMEHHUH MIOCTPOCHHUS CUCTEM PACIO3HABAHUS 00pa30B, PEIIAIOIINX THIIMYHBIE 331241
aHaIM3a N300paKeHUH U MAIIMHHOTO 3PEHHS, C UCTIOIb30BAHHEM BEICOKOYPOBHEBBIX MPOTPAMMHBIX
CPEACTB;

2. Mecto aucunmimnbl B ctpykrype OOIT

Huxn (pazgen) OOIL: B1.B.1B.01.01

3. Komnerenuuu ody4yamuierocsi, popMupyembie B pe3yibTaTe 0CBOCHHUS TUCIUINIUHBI

[K-2

CrocoOHOCTh IPUMEHSATh HOBBIE METO/IBI HCCIICIOBAHMS B 06IACTH MATEMATHIECKOTO
MO/IEIUPOBAHHS, IPOCKTHPOBAHKS, CO3IAHUS M IIOAICPKKU HHHOPMALIMOHHO -KOMMYHUKAIMOHHBIX
cucteM M 0a3 JaHHBIX B chepe npodhecCHOHATBHON e TeIbHOCTH

B pe3yibTare 0CBOCHUSA NUCHUIIJINHBI oﬁyqaloumﬁcs[ JOJIZKCH

3.1. 3HaTs:

3.1.1. 0 Pa3IUYHBIX MOJIX0/aX K MOCTPOSHHUIO CHCTEM Paclio3HaBaHUs 00pa30B U aHaIN3a N300paKESHHUIA;
0 COOTHOIIEHUH JUCIUIUINHBI «paclo3HaBaHWe 00pa30B U aHAJIU3 H300pakeHuil», ee mpeaMera u
METOJIOB C TAaKMMHU OOJACTSMHU KaK MaTeMaTH4ecKasi CTaTUCTUKA, MHTEJIEKTYaIbHbIN aHaIN3 JTaHHBIX,
MalIMHHOE 00y4YeHne, KOMIIBIOTEPHOE 3PEHHE, METO/IbI ONITHMHU3AINH, IUCKPETHAS MaTeMaTHKa;
0 NPUKJIAJHBIX 00JIACTSAX U MOCTAaHOBKAX NMPHKJIAJHBIX 3aJ]1a4d, B KOTOPBIX IPUMEHSFOTCS] METO/IBI
pacrozHaBaHuUs 00pa30B 1 aHAIN3a H300paKEeHUI;

3.2 YMmerth:

3.2.1. CIOCOOBI NPE/ICTABIICHUS HUPPOBBIX N300paKEHHH B MPOCTPAHCTBEHHOM U YaCTOTHOM 00JIACTsIX;
METO/IbI IPEBAPUTEILHOMN MMOrOTOBKH H300paKeHN;
METOBI CTATUCTUYECKOTO aHaJIN3a N300paXeHUH;
METO/Ibl CErMEHTAIIMN H300paXKEeHUil;
METOJIbI (UIBTPALMH M300paKeHNH N 0COOEHHOCTH Pa3INIHBIX (QUIBTPOB;
CIOCOOBI OAABJIEHNS IIyMa Ha H300paXKeHUH;
CIOCOOBI MOMCKA I'PaHUIl Ha N300pakeHNH;
METO]Ibl OOHApY>KEHUSI 00BEKTOB Ha N300PAKEHNH;
METOJIBI CKAaTHUS N300paKEHHH;
METO/Ibl aHAIN3a MHOTOMEPHBIX JJaHHBIX;
OCHOBHBbIE TOJIOXKEHHS TEOPUH 00YUEHHs TI0 TIpeLe/IeHTaMm,
METO/Ibl CHW)KEHHSI pa3MEPHOCTH JIAHHBIX U 0TOOpa HH()OPMATHBHBIX ITPU3HAKOB,
METO/Ibl KJIaCTepU3allHH,
METOABI KJIacCH(pHUKALINH,
METOBI PETPECCHOHHOTO aHAN3a,;
BO3MOXXHOCTH, YCJIOBUSI IPUMEHUMOCTH M CBOICTBa HanboJIee pacpoCTpaHeHHBIX METO/IOB
MAaIIMHHOTO 00y4YeHNs NIPH IIOCTPOSHUH, IPOBEPKE KauecTBa M KCILTyaTallnu (popMabHBIX
MaTeMaTHYECKUX MOJIEIIeH;

3.3. HNmMeTh HAaBBIKHU U (WJIH) ONBIT AEATEJBHOCTH (BJIAA€eTh):

3.3.1. MOCTPOCHHMSI U MHTEpIPETaiK (POPMaIBHBIX MaTEMaTHYECKUX MOJIeel B TepPMUHAX NPHUKJIAIHON

obnactu;




CPE/CTB;

pelIeHHs MPUKIIAJIHBIX 3a]1a4 ¢ TOA00POM MOJIXOIAIINX METOJIOB U MPOIPaMMHBIX CPECTB aHAU3a
M300paXeHUI U paclio3HaBaHus 00pa3oB;
KOHCTPYHUPOBAHUsI CUCTEM PACIO3HABaHHsI 00pa30B Ha 0a3e BHICOKOYPOBHEBBIX ITPOTPAMMHBIX

4. CTpyKTYpa U colepKaHue TUCHUILINHBI

Kon
3aHATHSA

HaumeHnoBanue pa3ienoB u
TeM

Bua 3anarus

Cemectp

Yacos

Komnerennuun

Jluteparypa

Paszgen 1

O0pabdoTka n300paxeHuit

1.1

BBenenue B 06paboOTKy U
aHaN3 M300paKeHUH,
COOTHOIIICHHE C
pacro3HaBaHHEM 00pa30B.
IIpumeps! npunoxKeHui
00paboTKy U aHANMH3a
n3o0paxkennid. M300paxenue:
croco0bI OU(POBKH, OITUCAHUS
U IpeJCTaBJIeHUs. ['pymnmbl
METOJI0B 00pabOTKH
M300paKEHNH: yIIydIlIeHne
n300paKeHUH, BOCCTAHOBIICHNE
N300paKeHNH, aHAIIH3
M300pakeHNH, CKaTHe
n300paxxeanit. OCHOBHEIC
HapaMeTpsl PaCTPOBBIX
n300pakeHni (pa3pericHue,
pa3Mep B nukcenax). L{BeToBere
moxenu (RGB, CMYK, CIE-
XYZ, Lab, HSV) u pexumst
(TIOJTHOLIBETHBIH, B rpafaliiax
Ceporo, B MHJCKCUPOBAHHBIX
1BeTax, OMHapHbIi). DopMaTsl
(haiiioB 1 UX 0COOEHHOCTH
(RAW, BMP, GIF, JPG).
3nakomcTBO ¢ Matlab Image
Processing Toolbox (IPT).
OcnoBel Matlab. [Iepemenssie,
OTIePaTOPHI U BBIPAXKEHUSL.
Pabouee mpoctpancTBo. Pabora
¢ marpunamu. CrieHapuu u
¢yaxaun. OcHossl [PT.
[IpencraBnenne n300paKeHNH.
I[BeToBbie pexumMbl. CHCTEMBI
KOOpJMHAT Ha N300pakeHHN.
UreHune u 3anuch N300paKEHNH.
Oynkuny nmpeodpazoBaHus
THUIIOB N300paKEHHH.
Buzyanuzarnus nzo0pakeHni

Jlexkuun

[K-2

JI2.2, JI1.3,
J12.1

1.2.

3nakomcTBO ¢ Matlab Image
Processing Toolbox

JlaGopaTopHbie

[K-2

JI1.2, J12.1

1.3.

3HakomcTBO ¢ Matlab Image
Processing Toolbox

Cam. pabota

IK-2

JI1.2, J12.1

1.4.

CraTtuctuueckue
XapaKTEePUCTUKU U300paKEeHHH.
N3o0paxkeHue Kak peann3anus
Clly4alfHO! BETUYUHBI.

Jlexuun

[K-2

JI1.1, J12.2




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jluteparypa

OyHkuus pacnpeneaeHus u
IUIOTHOCTb PaCIIpeieIICHU
MHTCHCHBHOCTH ITHKCEIIOB
n3o0paxernus. [ ucrorpamma
n300paxkerns. OCHOBHEIC
CTAaTHCTUYECKUE
XapaKTePUCTUKH U UX

BBIYUCJICHUC 10 TUCTOTpAMMaM:

Bapuanus, MOMEHTHI,
MaTeMaTHYeCcKoe OKUIaHHE,
CTaH/IapTHOE OTKJIOHEHUE,
OTHOIICHHE CUTHAII/IIYM,
K03 PHUIINEHT aCHMMETPHH,
K03 pHIHEHT dKCIIecca,
suTponui. CTaTUCTHYESCKHE
¢yakonu B Matlab u IPT.

1.5.

CraTuCTHYSCKHI aHaIn3
HU300paKeHHH

JlaboparopHsie

[K-2

JI1.1, J12.2,
J1.3

1.6.

CTaTUCTHYECKHI aHaIN3
HU300paKeHUH

Cawm. pabota

[K-2

J1.1, 7122,
J1.3

1.7.

ITonmkcenpHBIC

npeoOpa3oBaHus H300paKeHUI.

Knaccel monmkcenbHbIX
peoOpa30BaHMi: CTETICHHBIE,
norapupMHUIECKUe, KyCOIHO-
nuHeiHbIe. [Ipsimas u obpaTHas
3a/1a4i CTATUCTUIECKOTO
aHaM3a U300pakeHuil.
[Ipeo6pazoBanus, OCHOBaHHBIE
Ha TUCTOTpaMMax.
Kontpactuposanue. I'amma-
KOPPEEKIMs N300paKeHUH.
OKBaIN3aIMs TUCTOTPAMM.
Bunapuzanms m300paxeHUH.
Apudmernka HaJ
n300pakeHusAMH. TaOIUIHBINA
METO/| pean3aliu
MOMHUKCEIBbHBIX
npeoOpazoBannii. DyHKINUN
MOMHUKCEIbHBIX
npeoOpaszoBanuii B IPT.

Jlexmun

[K-2

JI1.3, J12.1

1.8.

IIpeaBapuTenbHas MOATOTOBKA
n3o0paxxenuid. [lonukcensHbIE
onepauuu

JlaGopaTopHbie

[K-2

JI1.3, J12.1

1.9.

[IpenBaputenpHas MOATOTOBKA
n3o0paxenuii. [lonukcenbpHbIE
orepanuu

Cawm. pabora

[K-2

JI1.3, J12.1

1.10.

TI'eomerpuueckue

peoOpa3oBaHUs N300paKESHHIMA.

OCO0OEeHHOCTH TeOMETPUIECKUX
npeoOpa3oBaHMil pacTpa.
JluHeliHble reOMeTpUYECKHe
npeoOpa3oBaHMs: €BKIIHJIOBEI,
a(pGpuHHBIE, TPOCKTHBHBIC.
Henuneiinbie npeoObpa3oBaHus:
KyCOYHO-JTMHEWHBIE,

Jlexkuun

IK-2

J12.2, J11.3,
JI12.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennun

Jluteparypa

MOJMHOMHAJIBbHBIE, (DYHKIUH
pannansHOTO 6a3mca, QYHKIIUN
I'puHa, MyIBTHKBAIPUKH
Xapau. MeTopl HHTEPTIONALMN
I[BETa MUKCEITIOB IIPH
HepeIICKPETU3AINI
n300pakKeHH: 10 OmKaiimeMy
cocely, OMITHHEHAS,
OukyOuueckas, Jlanmonra,
Murtuenna. ['eomerpuueckue
MCKa)XCHUS Ha N300paKEeHUIX 1
UX KOoppeKius. MeTosl
MOCTPOCHHUS
TpaHCcHOPMHUPYIOIIUX
npeoOpa3oBaHMi: HAUMEHBIITHX
KBaJIpaToB, IIEHTpa
HEOTpeIeNICHHOCTH. 3MepeHus
Ha n300pakeHusx. OyHKuu
reOMETPHUYECKUX
npeoOpaszoBanmii B IPT.

1.11.

['eomeTpuueckue
npeoOpa3oBaHusl U300paKeHHIA

JlaGopatopHsie

[K-2

JI2.2, J11.3,
J12.1

1.12.

TI'eomerpuueckue
peoOpa3oBaHmsI H300paKeHHH

Cawm. pabora

[K-2

JI2.2, JI1.3,
J12.1

1.13.

CermeHTanus n300paKeHAH.
CermeHTanust U300pa>keHUH:
IeJTb, BO3MOJKHBIE TIOAXOJIBI U
TpeGoBaHUS K
Pe3yIBTUPYIOLINM 00IaCTIM.
[ToporoBas cermeHTanus.
Cnoco0s1 BEIOOpa mopora:
(hPMKCHPOBaHHBIN, ANITOPUTM
W3zonara, anroput™
TPEYyTroNbHUKA, aJlTOPUTM
CUMMeTpHH (POHa.
MHorokiaccoBas ToporoBast
cerMeHrauus. PexypcuBHbIi
anroputMm Onanjepa.
CermeHTanus

HapaIlrBaHUEeM/ IEKOMITO3UITHEH
obmacteil. AnroputMm Xapaiuka.
CerMmedranus Kak 3agadya
KJIaCCUYECKOH KllacTepH3alHu.
Merton K cpennux. Meron
W3onara. [Ipencrasnenue
CErMEHTOB M300paXKECHUSL:
pa3MeTKa, oIrcaHie KOHTYpOB,
KBapoiepeBbsi, OyHKINU
KJIACTEPU3ALMU U CETMEHTAITUN
B Matlab u IPT.

Jlexmun

[K-2

JI1.3, J12.1

1.14.

Matematnueckas Mmopdomorus
W aHaNU3 OMHAPHBIX
n3o0paxxeHnii. buHapHsie
n3o0paxenusi. CBI3HOCTb Ha
pactpe. PazmeTka CBA3HBIX
obuacteit Ha OMHAPHBIX
n3o0pakeHnsx. OObEKTH Ha

Jlexkuun

IK-2

JI1.3, JI2.1
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HaumeHnoBaHue pa3iejioB 1
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Bup 3ansaTus

Cemectp

Yacos
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Jluteparypa

OMHApHBIX U300pAXKECHUSX, UX
MOMEHTHI ¥ CBOMCTBA.
OCHOBHBIE TOHATHS
MaTeMaTHIECKOH MOP(OIIOTHH.
BazoBsie Mopdorornaeckue
OTIepaIyi: JUIaTaIHs, SPO3HsL.
IIpousBonHbie
MOP}OIOTHYECKUE OTIEPALIH:
3aKpBITHE, PACKPHITHE,
YTOHYEHHE, YTONIIECHUE,
CKEJIeTU3aIHS, TIOMCK TPAHUILIBI
00beKTa, 3aJIMBKa KOHTYPOB H
ne1p. Mopdoiorudeckue
orepanyyu Kak OyneBa CBepTKa.
Mopdonorudeckue oneparyun
JUTSL 1300paXKEHUH B TPagaIiisx
ceporo. [Tpunoxenns
MOP(OJIOTHYECKNX OTIepaIHii.
[TonaBnenue CTpyKTypHOTO
myma. OOHapyKeHne 00bEKTOB
Ha n300paxeHnu. OyHKIIUU
00paboTKU U aHAIH3a
O6uHapHbIX H300paxenuii B [PT.

1.15.

MeTtoapl MaTeMaTHYECKON
MOpP(OJIOTHH TIPU aHAJIH3E
n300paKeHHHA

JlabopatopHsie

[K-2

JI1.3, J12.1

1.16.

MeToapl MaTeMaTHYECKOM
MOP(]OJIOTHH TIPH aHANN3E
HU300paKeHHH

Cawm. pabora

[K-2

JI1.3, J12.1

1.17.

OunbTparys n300pakeHHUH.
CaepTKa: coniepKaTeIbHbIH
CMBICII, HETIPEPHIBHBIN U
JIMICKPETHBII BapHaHTHI,
IByMepHas cBepTka. CBepTKa
¢unsTpBl. Macka u sapo
¢unbTpa. Tursr GUIBTPOB:
JIMHENHbIE U HEJTMHENHBIE,
PEKypCHUBHBIE U
HEepeKypCUBHBIE, CTAIIHOHAPHEIE
1 HecTanmoHapHbIe. CXeMBI
MepeMeneHIs] MacKu QuIIbTpa
o u3o0paxenunto. I1lymer Ha
HU300paKCHUSAX U
IIYMOTIOIaBJISIOIINE (DHIIBTPBI:
ycpeaHstonye GpuiIbTpsl,
rayccoB (GMIIBTP, MEIUaHHBIN
¢unbTp. OUIBTPEI yBEIUYEHHS
peskoctu. CenapabesbHOCT
JMHEHHBIX (QHUIBTPOB.

Jlexkuun

[K-2

2.2, J711.2,
J1.3

1.18.

Tlouck rpanui Ha
n300paxkeHnn. MeTo bl
BbIJICJICHUS rpaHul] 1-ro u 2-1o
nopsnka. ['paauent
n3o0paxxenus. Moayns u
OpHMEHTaLMs IPalieHTa.
HJuddepennuanbabie GUIBTPHI
U UX cBoiicTBa. OUABTPHI

Jlexkuun

IK-2

J12.2,J11.3
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Cemectp
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CoGensi, PobGeptca, [IpeBurra.
Jlanmmacuas n300pakeHus.
JduddepernnanbHe1if omepaTtop
LoG. l'ayccoBa ¢umsTpanus u
LoG. Metox Mappa-
Xunsapera. Meron Kannu.
®ynkuuu noucka rpasun B [PT.

1.19.

CaepTka 1 QUIBTpALHS

JlaGopatopHsle

[K-2

J2.2,J11.2,
J1.3

1.20.

CBepTKa 1 QIIBTpaIUs]

Cawm. pabora

IK-2

J12.2, J11.2,
J11.3

1.21.

IIpeobpazosanne Dypre.
[IpocTpaHCTBEHHO-BPEMEHHOE U
YaCTOTHOE MPE/ICTABIICHHUE
OJTHOMEPHBIX U IByMEPHBIX

U (POBBIX CUTHAJIOB.
[TpeobpazoBanue Dypoe.
Monynb u daza @ypre-odpasa.
[Mpunoxenus npeoOpa3zoBaHus
®ypre. [Ipumepst
npeoOpaszoBanmii. OuibTpanus
B YaCTOTHOH oOnactu. Bricoko-
¥ HU3KOYaCTOTHbIE (DHIIBTPEI.
[onocuas puipTpanys.
Crna’xuBaHuUe U MOJIaBIICHHAE
MePUOTUIECKOTO IIyMa.
CKOpoCTHas CBepTKa U
BBIYHCIICHHE KOPPEISIIMOHHBIX
nosnieit. ITonck o6beKTOB Ha
n3o0paxxeHnu. OyHKINU
JUCKPETHOTO MpeoOpa3oBaHus
®dypre B Matlab.

Jlexmun

[K-2

JI2.2,J11.3

1.22.

BeiiBnet-npeobpazoBanue.
BeiiBner-6a3uc u BeBIeT-
paznoxenue. baszuc Xaapa.
BeiiBnetsr JJob6emmu. YacToTHO-
BpEMEHHAsI HHTEPIPETAIHS
BeWBIET-00pa3a curHana.
Hcnonb30BaHue BEUBIET-
obpa3za curHaia Jijisi BBISIBICHUS
JIOKaJBHBIX 0COOEHHOCTEN
CUTHAJIA ¥ TTHAMUKHU
JIOKAJBHBIX YaCTOT.
MHuoromMacmTaOHBINA aHAH3.
CkeinuHr-yHKIus. AITopuT™
Manna. OnHomepHOE
JIUCKPETHOE BEHBJIET-
npeoOpazoBanue. Beliner-
dunpTpanus nryma. JXKecTkuii u
MSTKHUI nopor. JIBymepHoe
JINCKPETHOE BEUBIIET-
npeobpaszoBanue. [Ipumeps
BEUBIET-PA3IOKEHUS
n3o0paxenui. [Ipunoxxenns
BeiiBneT-aHann3a B 00paboTke
N300paKEHNH: ITOJaBJICHUE
IIYMOB, C:KaTHE U300paKCHHUH,

Jlexuun

[K-2

JI1.2, J12.1
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Cemectp
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CoJIeprKaTeNIbHbII MONUCK
n3o00paxkernid. yHKIHN
BeHBIIET-TIpeO0OpazOBaHU B
Matlab.

1.23.

KommnnekcHoe pemienue
MPUKIIATHBIX 3a]1a4 00pabOTKU
Y aHaJIM3a U300pasKeHUA

JlaboparopHsie

IK-2

J12.2, J11.2,
J1.3

1.24.

KommnekcHoe penienue
MPUKIIAIHBIX 3a]1a4 00pabOTKU
W aHAJIHM3a N300pakeHHH

Cawm. pabota

10

[K-2

J2.2,J11.2,
J1.3

Pasznen 2

. AHaTU3 U300paxkeHuii

2.1.

BaifecoBckast KiaccupuKaIis.
YcinoBHast BEpOSTHOCTD.
®opMyJia IOJHON BEPOATHOCTH.
®opmyna baiieca.
CraTtuctudeckoe
pacrno3HaBaHue 00pa3oB.
HawuBHbIit GaitecoBCKHit
kiaccudukarop. 3anaua
KIIaccu(pUKaIy criama.
Kpurepuii oTHOLIEHUS
npasrononoous. batiecoBckuit
ypoBeHb omnOku. baiiecoBckuii
puck. Kpurepuii baiieca.
MakcumanbHbIi
aroCTEPUOPHBIN KPUTEPUIL.
Kpurepuii MakcMaIbHOTO
MPaBIONO00HS.
MHorokiaccoBsle OaliecoBCKHE
knaccugukatopsl. baiiecoBckue
KJ1accU(UKATOPBI 15t
HOPMAITFHO pachpeaeTICHHBIX
KJIACCOB TIPH PA3INIHON
CTPYKTYpPE MaTpHIIBI
KkoBapuarnuu. OlieHUBaHHE
(hyHKIMH pacnpeaecHuUs.
[TapameTpudeckoe olieHUBaHNE.
Meron makcumyma
npasaononobus. baliecoBckoe
OIICHUBAHWUE.
Henapamerpuueckoe
ouennBanue. OeHNBaHUE
SIIEpPHBIM criakuBanueM. OkHa
ITap3ena. I'mankue sapa.
OneHka MHOIOMEPHOU
mwiotHocTU. OneHuBanue no K
ONMKaNIIIIM COCEISIM.
Knaccudukarus mo K
OIMKAKUIIIMM COCEISIM.
B3BemuBaHue npu3HaKkoB.
IloBbIIIEHHE CKOPOCTH NIOKMCKA
ommxanmmx coceneit. Meron k-
D-nepesa.

Jlexmun

[K-2

JI1.1, JI12.1

2.2.

PacrniozHaBaHue pyKOIIMCHBIX
dp ¢ MOMOILBI0 HAUBHOTO
GaiiecoBckoro kiaccudukaTopa

JlaGopaTopHbie

[K-2

JI1.1, J12.1
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2.3.

PacrniozHaBaHue pyKOIIMCHBIX
UQpP C MOMOIIBI0 HANBHOTO
OaifecOBCKOTO KJIaccupuKaropa

Cawm. pabota

[K-2

JI1.1, JI2.1

24.

AHan3 MHOTOMEPHBIX TaHHBIX.
KoppernsamuonHsie 1 IpUIHHHO-
CIEACTBEHHEIE CBSA3U.
Koppensius npu3HakoB U
CTPYKTYpa JaHHBIX. JIaTeHTHBIC
CTPYKTYPHI B JAaHHBIX.
dopmanbhas u 3 dexTrBHAS
pa3MEpPHOCTh TaHHBIX.
CrpykTypa 1 IIyM B JaHHBIX.
[Monmxenne pazMepHOCTH
na"HbIX. [TOMCK JIaTEHTHBIX
cTpykTyp. OTIeneHne
CTPYKTYPHI OT IrymMa. Meton
IJIaBHBIX KOMIIOHEHT KaK
JICKOMITO3HUIIHSI MATPHUIIBI
JlaHHbIX. MaTtpuia cyeToB.
Marpuna Harpy3ok. Martpuua
ommnbok. O0ObICHEHHAS U
OCTaTOYHAs BapUaIlys B
nmaHHEIX. [IpemobpaboTka
nmaHHbBIX. [ padudeckas
HWHTEPIPETALNI METOIa
TJIaBHBIX KOMIIOHEHT. Kpurepun
BEIOOpa KOJHYECTBA TIIABHBIX
KOMITOHEHT.

Jlexmun

IK-2

JI1.1, J12.1

2.5.

IlonwxeHue pasMepHOCTH
[IPU3HAKOBOr'O NPOCTPAHCTBA
METOJIOM IJIaBHBIX KOMIIOHEHT
IIPYU JUArHOCTUPOBAHUM KJIETOK
OITyXOJIU TI0 N300paKeHUSIM
Ma3Ka KpOBU

JlaGopatopHsie

[K-2

JI1.1, J12.1

2.6.

[ToHmxeHne pasMepHOCTH
MPU3HAKOBOTO NPOCTPAHCTBA
METOJIOM TJIaBHBIX KOMIOHEHT
MIPY AUATHOCTHPOBAHHUH KIIETOK
OITYXOJIH 110 H300paKEHUSIM
Ma3Ka KpOBH

Cawm. pabora

[K-2

JI1.1, J12.1

2.7.

Knacrepuzanusi.
Krnacrepusanus xak
Kinaccupukanus 0e3 yIuTens.
MepbI cX0ACTBA 1 MEPHI
pazimuus 00paszoB. Kpurepun
Ka4yecTBa KJIaCTCPU3AIIHH.
WrepaTrBHA ONITUMU3AIIHS
pa30ueHus Ha KIIaCTePHI.
IInockue MeToapl
kiactepuzaruu. Meton K
cpenaux. Meton ISODATA.
Meron FOREL. I'padoBsie
MeToabl. Uepapxudeckas
KJIaCTEpU3aLHU.
ArnoMepaTuBHBIC U
pa3ACISIOIIUE aITOPUTMBL
KJIACTEpH3aINH.

Jlexkuun

IK-2

JI1.1, JI2.1




Kon HaumeHoBaHue pa3aesioB U Bupa 3anaTus Cemectp | YacoB | Komnerenuuu | Jlutepatypa

3aHATHA | TEM

JennporpamMmst.

2.8. CerMmenrars 0a3bl JaHHBIX Jlaboparopusie | 8 2 TIK-2
KITHEHTOB METOJIaMHU
KJIaCTePH3ALK U MPEICKA3aHue
peakiiy KIneHTa

JI1.1, J12.1

2.9. Cermenranus 0a3bl JaHHBIX Cawm. pabora 8 6 [K-2
KJIMEHTOB METOJIaMH
KJIaCTepH3aLMH U NPEe/ICKa3aHne
peakIu KIMeHTa

JI1.1, J12.1

2.10. Pacmio3naBanue JHIl METOIOM Jlaboparopusie | 8 2 IK-2
COOCTBEHHBIX JIUII

JI1.1, J12.1

2.11. Pacrnio3naBanue 1um METOAOM Cawm. pabora 8 8 TIK-2
COOCTBEHHBIX JIULI

JI1.1, JI12.1

5. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KoHTposabHbIe BONPOCHI M 3aJaHUA /ISl IPOBEJAEHUS TeKYLIero KOHTPOJISl U POMEKYTOYHOM

aTTEeCTAllMM 110 HTOraM OCBOCHHSA JUCIUIIJIHHBI

CMOTpH NIPHIIOKEHHE.

5.2. Tembl nMCbMEHHBIX PadoOT ISl NPOBeJeHUA TEKYIEero KOHTPOJst (3cce, pedpeparsl, KypcoBble padoThl U

p.)

He npenycmarpusatorcs

5.3. DoHI OIIEHOYHBIX CpeACTB 1Jisd IPOBEACHUSA HpOMe)KyTO‘lHOﬁ arrecranmmn

CMOTpH IIPUIIOKEHHUE.

[punoxenus

[Tpunoxxenue 1. DPOC-ObpabdoTka u ananus nzodpaxenuit (09 03_03 TIH 2020.plx).docx

6. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecnevyeHHe TUCUMILTUHBI

6.1. PexomeHnayemasi iurepatypa

6.1.1. OcHoBHas nMuTEepaTypa

ABTOpBI 3arnaBue HzparenncrBo, rog JJ1. aapec
JI1.1 | AiiBazsH C. A. , MxurapsiH | [Ipaktukywm o M.: MI'Y3CH, 2003 http://biblioclub.ru/
B. C., 3exun B. A. MHOTOMEPHBIM index.php?page=b

CTaTUCTUYCCKHUM MECTOJaM !

00k&id=90409

JI1.2 | Cmomennes H.K. OCHOBBI TEOPUU BEUBIIETOB. HzparenscTBo "JIMK
BeiiBnets: B MATLAB: IIpecc", 2014
YuebHble mocoOust

https://e.lanbook.c
om/book/66474

JI1.3 | Tnopus bysno INapcus, O06paboTka H300pakeHUH C WznatensctBo "JIMK
Ockap Jlenus Cyapec, niomoiisio OpenCV: IIpecc", 2016

Xoce Jlyuc Dcnunoca
Apanpga

https://e.lanbook.c
om/book/90116



https://www.asu.ru/sveden/education/programs/subject/351116/fos375454/

6.1.2. JlononHUTENbHAs TUTEpATypa

ABTOpBI 3arjiaBue H3paTenncTBO, rOj 1. agpec
JI2.1 | P.Toncanec, P. Byxc ; Iudposas o6paboTka Mocksa : TexHocdepa, http://biblioclub.ru/
niep. IT.A. Youwma, JL.U. HU300paKEHHUH : 2012 index.php?page=b
Py6GaHoBa MPaKTHYECKUE COBETHI ook_red&id=2334
[DnekTpoHHbIi pecypc]: 65&sr=1
Hay4YHas JIUTepaTypa
JI2.2 | 10.B. Busunstep, C.1O. O6paboTKa U aHaTU3 M. : IMK Tlpecc, 2009 http://e.lanbook.co
XKentkos, B.A. Kus3b, (POBBIX H300paKEHHH C m/book/1093
A.H. Xognapes. npumepamu Ha LabVIEW .
6.2. [lepeuens pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANHOHHOM ceTH "MHTepHeT"
HazBanmue Du1. aapec
21 Kypasnes 0. 1., Ps3anos B. B., Censko O. B.

PacnosnaBanue. Marematuueckue Meronsl. [Iporpammuas
cucreMa. [Ipaktnueckue npumeHenus. — M.: ®a3uc, 2006.
- http://ntb.dp5.ru/index.php/-2/130668-zhuravlev-yu-i-
ryazanov-v-v-senko-o-v.html

22 Cuctema PACITO3HABAHUE ([lemo-Bepcus) -
http://www.solutions-center.ru/

93 Ine3unrep M., 'naBau B. [lecsaTs nexuuii no
CTaTHCTHYECKOMY H CTPYKTYPHOMY paclio3HaBaHHUIO. —
Kues: HaykoBa gymka, 2004. -
http://irtc.org.ua/image/Files/Schles/esh10_full.pdf

24 Ng. A. Machine Learning. - http://coursera.org

25 buomerpuka. XKypHan 1715 MEIUKOB U OMOJIOTOB,
CTOPOHHHKOB JIOKa3aTeIbHONH OMOMEIHUIIMHEI. -
http://www.biometrica.tomsk.ru.

26 HenuHelHbI METO IJIaBHBIX KOMIIOHEHT -
http://pca.narod.ru

97 3uHoBBeB A.1O. Busyanuszanns MHOTOMEpPHBIX JaHHBIX. -
http://pca.narod.ru/ZinovyevBook.pdf

28 BaseGroup Labs. TexHonornu aHanusa JaHHBIX. -
http://basegroup.ru/library.

99 3onoteix H.JO. MATLAB B Hay4HOI1 1 Hccae10BaTeIbCKON
paborte - http://www.uic.unn.ru/~zny/matlab/

310 | 3onoteix H.}O. YueOHble MaTepHanbsl MO0 MAIMHHOMY
obyuenuro - http://www.uic.unn.ru/~zny/ml/

D11 | The technical note «How Do I Vectorize My Code?» —
[Dnexkrponnstii pecypc]. —
http://www.mathworks.com/support/tech-
notes/1100/1109.html

912 | Cucrema ananu3sa nanHeix RapidMiner -
http://www.rapidminer.com/, http://rapid-i.com

313 | Cucrema ananusa nanasix KNIME - knime.org

214 | Jlekmum JI.IT. Betposa u JI.A. Kponorosa «baiiecoBckue

METOJIbI MAIIMHHOTO 00YYEeHHs» — [ DIEKTPOHHBIN pecypc].

http://www.machinelearning.ru/wiki/images/e/el/BayesML-




2007-textbook-1.pdf,
http://www.machinelearning.ru/wiki/images/4/43/BayesML -
2007-textbook-2.pdf

915

Mecrtenkuii JI.M. Matematuueckue MEeTOIbI
pacmiozHaBaaus 00pa3zoB. — Kypc nekmmit, BMuK MI'Y,
kadeapa MMII. — 2002. http://www.ccas.ru/frc/
papers/mestetskiiO4course.pdf

o16

[MpodeccronansHblil THPOPMALMOHHO-AHATUTUIECKUH
pecypc, TOCBSIICHHBII MAITHHHOMY 00Y4EHHIO,
pacIio3HaBaHUIO 00PAa30B M MHTEIUIEKTYAJIbHOMY aHAIU3Y
naHubIx. - http://machinelearning.ru

217

IMopTan Mo HHTEIIEKTyaaIbHOMY aHAIHN3Y JaHHBIX,
noanepkuBaeMsblil I'puropuem Istenxkum-Ulanupo -
http://www.kdnuggets.com/

918

UCI Machine Learning Repository — pemnosuropwuit
HaOOPOB TAHHBIX JJIS1 MAIIMHHOTO O0y4YeHHUs -
http://archive.ics.uci.edu/ml/

019

IAPR Education Committee & Resources — xoIexmus
CCBUIOK Ha 00pa30BaTeNIbHbIE PECYPCHI TI0 PacliO3HABaHUIO
00pa30B, MaITMHHOMY 00Y4YEHHI0, 00pabOTKEe CUTHAJIOB,
00paboTke N300paKeHUH 1 KOMIIBIOTEPHOMY 3PCHHIO,
nojanepkuBaeMasi Mex1yHapoaHO# acconanuen
pacrio3HaBaHuUs 00pa3oB -
http://homepages.inf.ed.ac.uk/rbf/lAPR/index.php

3920

IMopran Xemomerpuka B Poccuu - http://chemometrics.ru

921

WHuTepHeT-yHUBEpCHUTET HHPOPMALMOHHBIX TEXHOJIOTHH -
http://www.intuit.ru

922

JlabopaTopus kommbrOTEepHO# rpaduku mpu BMK MI'Y -
http://graphics.cs.msu.ru

923

Crxatue maHHBIX - http://www.compression.ru

224

TeopeTnyeckuit MUHUMYM 110 UHYOPMATHUKE -
http://teormin.ifmo.ru/

925

efg’s Image Processing Page -
http://www.efg2.com/Lab/Library/ImageProcessing/

926

The Computer Vision Home Page -
www.cs.cmu.edu/~cil/vision.html

927

Image Proccesing Learning Resources -
http://homepages.inf.ed.ac.uk/rbf/HIPR2/

928

Kypasens 1.M. Kpatkwuii kypc Teopru 06padboTku
n300pakeHNH -
http://matlab.exponenta.ru/imageprocess/book?2/index.php

929

Kypc B Moodle "O6paboTka u ananu3 nuzo0paxxeHui"

https://portal.edu.asu.ru/course/view.php?id=806

6.3. IlepeuyeHb NPOrpaMMHOro odecneyeHust

Scilab

R STUDIO

Python ¢ pacumpenusmu PIL, Py OpenGL
Microsoft Office

Microsoft Windows

7-Zip

AcrobatReader




6.4. Ilepeuyens nHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

Caiit oubanorexu Antl'Y: www.lib.asu.ru;
DOnekTpoHHO-ONONHOTEeYHAs cucTeMa m3aTenscTa "Jlanp": www.e.lanbook.com;
OnexTpoHHO-OMONHoTeYHas cucTeMa " YHHUBepcuTeTcKast Onbiamoreka online": www.biblioclub.ru;
Cobopnas sammIonenus "Bukumeansa": http://ru.wikipedia.org;
Enunstit o6pasoBarenbubiit moprai http://portal.edu.asu.ru

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIIIMHBI

Aynuropus

Ha3znauenue

Oo6opynoBanue

YueOHast ayauTopust

JUTSL IPOBENICHUSI 3aHATUH JICKIMOHHOTO
THIIa, 3aHATHIA CEMHHAPCKOTO THMA
(;tabopaTopHBIX M(WITH) TPAKTHIECKUX),
TPYIIOBBIX U HHAWBUIYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOIIS U
MPOMEKYTOYHOI aTTeCTAIH, KYPCOBOTO
MPOCKTUPOBAHHUS (BBIMOTHEHUS KYPCOBBIX
padoT), MPOBEACHUS MPAKTHK

CrangapTHoe ob6opyaoBanue (yueOHas
MebeTb U1 00yJaromuxcs, pabodee MecTo
TpernogaBaTes, JOCKa)

202J1 nabopaTopust HHPOPMAITHOHHBIX YyeOnas mebens Ha 14 mocajioYHBIX MECT;
TEXHOJIOTUH - KOMIIBIOTEPHBIH KJ1ace - kommbioTepsl: Mapka HP - 14 egunun;
yueOHast ayTUTOPUS ISl IPOBEACHUS MoHuTOpHl: Mapka ASUS monens VS197DE
3aHATUH CEMUHAPCKOIo TUIa - 14 equHUI
(;1abopaTOpHBIX U(WIH) MPAKTHUECKUX);
MPOBEICHUS TPYIITIOBBIX U
WHMBHIYaJIbHBIX KOHCYJIBTAUH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOYHON aTTecTanu

203J1 nabopaTtopust HHPOPMAITHOHHBIX Y4eOnas mebens Ha 14 mocajioYHBIX MECT;
TEXHOJIOTHH - KOMITBIOTEPHBIN KJ1aCcC - komibroTepsl: Mapka ASUS mozmens 15-6500
yueOHast ay TuTOPUS 7Sl IPOBEACHUS - 14 eqnanig
3aHATUH CEMUHAPCKOIo TUIA
(y1abopaTOPHBIX U(WIH) MPAKTHUECKHUX);
MPOBEICHUS TPYIITIOBBIX U
WHJIUBHIYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOYHON aTTecTannu

204J1 nmabopaTtopust HTHPOPMAITHOHHBIX VYdeOnast MmeOenb Ha 14 IOCaI0OYHBIX MECT;
TEXHOJIOTUH - KOMIIBIOTEPHBIN KJIACC - koMmbtoTepsl: Mapka DEPO mozens Neos
yaeOHas ayJUTOpHUS IS TPOBEACHUS 260 - 14 enunnn; MHTEpakTUBHAS T0CKA
3aHATUI CEMHUHAPCKOTO THIA Smart board 680 IV co BcTpoeHHBIM
(;mraGopaTopHBIX U(MITH) MPAKTHIECKHX); MIPOEKTOPOM V25
MIPOBEACHUS IPYNIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro
KOHTPOJIS ¥ IPOMEXYTOUHON aTTeCTallul

205J1 JabopaTopust HHPOPMAITMOHHBIX VYuebHas Mebenb Ha 9 1ocalouHBIX MECT;
TEXHOJIOTHH - KOMIIBIOTEPHBIN KJIacc - komIbtoTepbl: Mapka KitamaC Oduc,
yueOHast ay IUTOPHS ISl IPOBEACHUS MoHuTopsl: Mapka ACER mMonens
3aHITHA CEMUHAPCKOTO TUTIA V223HQL - 8 eaunwuir; mocka
(;1abopaTOPHBIX H(WIHN) MPAKTHUECKHUX); naTepakTuBHas Triumph MULTI TOUCH
[IPOBEJICHUS TPYIIIOBBIX U 78 + mpoextop NEC UM280X B KOMITIEKTE
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIErO
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTallnu

206J1 JabopaTopust HHPOPMAITHOHHBIX VYueOHas Mebenb Ha 14 ocaouHBIX MECT;

TEXHOJIOTHH - KOMITBIOTEPHBIN KIacc -
yueOHast ay IUTOPHS ISl IPOBEACHUS
3aHSTHH CEMHHApPCKOTO THIIA
(yrabopaTopHBIX M(MIIH) MTPAKTUUECKHX);
MPOBECHUS TPYIIIOBBIX U

komnbroTepsl: Mapka DEPO monens Neos
260, moHuTOpHI: Mapka Philips Mogens
227E3LHSU - 14 enqunun




Aynuropusi Hasnauenue Oo6opynoBanue
WHJIMBHYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOYHOW aTTecTalnuu
107J1 nabopaTopust HHPOPMAITHOHHBIX YueOHas Meberns Ha 18 mocagoIHbIX MECT;

TEXHOJIOTHi - KOMIIBIOTEPHBIN Ki1ace -
ydeOHast ay U TOPHS T IPOBEICHUS
3aHATUH CEMUHAPCKOIo TUIIA
(;rabopaTopHBIX M(MIIH) MPAKTUUECKHX);
MPOBEAEHUS IPYNIOBBIX U
UHAUBUAYAJIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXKYTOUHOHN aTTecTallul

KoMmnbioTepsl: Mapka HP, monems ProOne
400 - 18 eguHUI]; TPOEKTOP: MapKa
SMART, moxens UF70 - 1 equnnna;
UHTepaKkTHBHas fAocka: Mapka SMART
Board monens SMB680 - 1 enununa

ITomemenue gusa
CaMOCTOSITCIIbHOM
paboThl

HOMEILICHUE IS CAMOCTOSATEIBHON PaboThI
oOyJarormuxcst

Komrprotrepsl, HOyTOyKH C ITOJKITIOYEHUEM
K HH(POPMALIMOHHO-
TEJIEKOMMYHUKALIMOHHOU ceTH «IHTepHETY,
JIOCTYTIOM B 3JIEKTPOHHYO
nH(pOpManMOHHO-00pa30BaTENBHYIO CPELY
Antl'Y

8. Meroauyeckue ykazaHus AJsl 00y4ar0LIUXCS M0 OCBOEHUIO TUCIHUTLIUHBI

1. Jleknms.

- Ha nexunoHHBIX 3aHATHAX HEOOXOJMMO KOHCIIEKTHPOBATh H3yJaeMblii MaTepHall.

- Anst cuctemMaTu3anuy JEKIHOHHOTO MaTepralia, KOTOpBIi OyAeT MoJie3eH P NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HAaHWH, 3aIIChIBATEe Ha Ka)XKOH JICKIINU TEMY, BOTIPOCHI [UISl H3YUCHHSI, PEKOMEHAYEMYIO JINTEPATypy.
- B xaxx70M Bompoce BBIIEISIITE IIIaBHOE, 00S3aTENIFHO 3aITUIINTE KII0YEBbIE MOMEHTHI (OIIpeeneHne, (GakThl,
3aKOHBI, IPaBHJIA U T.JI.), TOJIEPKHUTE HX.
- Ecnu o copeprkaHuio MaTeprana BO3HUKAIOT BONIPOCH], HE HYXKHO BBIKPHKUBATh, 3aIIUIINTE UX U 3a1aiiTe 1o
OKOHYAaHWM JICKIHUU UJIK HA CEMUHAPCKOM 3aHATUH.
- [lepen cnenyrorueit nekuuei 00s3aTeNbHO MPOYUTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS U
OCO3HAHHO MPUCTYIIUTH K OCBOCHWIO HOBOT'O COACPIKaAHUA.

2.CeMuHapckoe (TPaKTHUECKOE) 3aHITHE — 3TO (popMa pabOTHI, Ie CTYACHTHI MAKCHMAaIbHO aKTHBHO YYaCTBYIOT B
00CYXJIEHUU TEMBI.

- Jl71s TOArOTOBKM K CEMHUHAPY HEOOXOAMMO B3STh TUIAaH CEMUHAPCKOTO 3aHATHs (y IpernoaaBarens, Ha Kadenape mim
B METOAMIECKOM KaOWHETE).

- CaMOCTOSITENbHYIO TIOATOTOBKY K CEMHHAPCKOMY 3aHATHIO HEOOXOIMMO HAaYMHATh C U3Y4YEHHS HOHITHITHOTO
anmnapaTa TeMbl. PekoMeHyeM HCnonb30BaTh CIIPaBOYHYIO JIUTEPATYpy (CIOBapH, CIIPaBOYHHUKH, SHIUKIIONEIIHN),
11e7IecO00Pa3HO CO3/aTh M BECTU CBOM CJIOBAph TEPMUHOB.

- Ha cemuHap BbIHOCHTCS 00CYXIEHUE HE OJJHOTO BOIIPOCA, IOITOMY BayKHO IIPOCMATPHBAThH U U3Yy4aTh BCE
BOIIPOCHI CEMHMHApa, HO OJIMH M3 BOIPOCOB HCCIIE0BaTh HanboIee riry0oKo, C NCTIOIBL30BAHUEM JIOMOIHUTEIBHBIX
MCTOYHMKOB (B TOM YHCIIE TEX, KOTOPBIE BbI HAIIIA CAMOCTOSTENbHO). He HY»KHO nepeckasbIBaTh JIEKIIHUIO.

- BaxxHO 3a1IOMHHUTB, YTO JIF000I1 HCTOYHHK JOJDKEH HECTH JIOCTOBEPHYIO HH(POPMAIIHIO, OCOOEHHO 3TO OTHOCHUTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoiiecce MOArOTOBKH HEe HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITH MPOAHAIM3UPOBaHbL. He Hy)KHO «CKauuBaTh) TrOTOBbIC pedepaThl, TaK KaKk UX
0JTHOOOpas3ue Mpero/iaBaTelib cpasy BBISBISET, KPOME TOTO, OHH MOTYT OBITh COMHHUTEIBEHOI'O KayecTBa.

- B nponiecce n3yueHus TeMbl aHATM3UPYHTE HECKOJIBKO HCTOYHUKOB. VcIomb3yiiTe nepnoguyeckyro neyars -
CrelaIbHbIC )KyPHAJIBL.

- [lone3npiM Oynet paboTa ¢ 3MEeKTPOHHBIMU YUeOHUKaMHU M y4eOHbIMHU 1TocoOusiMu B Internet-Onbdinorekax.
3aperucTpupyiTech B HUX: YHUBEpcUTeTCcKast Ondanorexa Onunaitn (http://www.biblioclub.ru/) n anekrponHo-
6ubmmoTeunas cucrema «Jlaupy (http://e.lanbook.com/).

- B nporiecce moroToBKH U MOCTPOCHUs OTBETOB IPH BBICTYIICHUH HE MIPOCTO IIepecKa3biBaiiTe TEKCT yueOHUKa,
HO ¥ BBIp@XKalTe CBOIO JINYHOCTHO-NPO(ECCHOHANBHYIO OLIEHKY HPOYUTAHHOTO.

- [IpuHuMaiiTe yuacTue B AUCKYCCHSX, KPYIJIBIX CTOJAX, TAK KaK OHM Pa3BHUBAIOT BalllM HABHIKK KOMMYHHUKATHBHOTO
o01eHus.

- Eciiit K ceMUHApCKUM 3aHATHSM MPEJIAraroTcs 3aJaHusl MPaKTUUECKOTo XapakTepa, MpoAyMaiiTe IiaH ux
BBITIOJTHEHHS WJIH PELICHHS IPH ITOJITOTOBKE K CEMHHADY.

- [Ipn BO3HMKHOBEHUH TPYIHOCTEH B IpoLiecce MOArOTOBKHM B3aUMOJICHCTBYHTE C IIPENoAaBaTeseM,
KOHCYJIbTUPYHUTECH 110 CAMOCTOSITEILHOMY M3YUCHHIO TEMBI.

3. CamocrosiTenbHas pabora.

- [Ipn u3yueHnn TMCUUILIMHBI HE BCE BONIPOCHI PACCMATPUBAIOTCS HA JICKIMSAX U CEMHHAPCKHUX 3aHATHAX, 9aCTh




BOIIPOCOB PEKOMEHAYETCS MIPENOJaBaTeNeM Ul CAMOCTOSATEIbHOIO U3YUCHHUS.
- [lonck oTBETOB Ha BOIIPOCHI U BHINTOJHEHHUE 3aaHUH ISl CAMOCTOATENILHON PaOOThI MO3BOJIUT BaM PACIIUPUTE U
yIIIyOUTE CBOM 3HAHMS 110 KypCy, IPUMEHNATH TEOPETHIECKUE 3HAHNSA B PELICHUH 33134 MPAaKTHIECKOTO
COJIEPKAHNUS, 3aKPEMUTh N3YYEHHOE paHee.

- OTH 3aJ]aHUsI CIIEAYET BBIIONIHATE HE «HACKOKOM», a IOCTEIICHHO, INTAHOMEPHO, CIEAYS MOPSIIKY U3YUICHUS TEM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 0OpPAaTUTECh K MPEIOAABATENIO B JIeHb KOHCYJIbTalni Ha Kadeapy.

- BrinoiaHuB ux, NpoaHalu3upyHTe Ka4eCTBO UX BBITOIHEHHUS. DTO IOMOXKET BaM Pa3BUBATh YMEHUsI CAMOKOHTPOJIS
U OLICHOYHbIE KOMIIETECHIUH.

4. ToroBbIi KOHTPOJIb.

- Jl71s1 MOATOTOBKH K 3a4eTy/9K3aMeHy BO3bMHTE NepedeHb MPUMEPHBIX BOIIPOCOB Y METOANCTA Kadephl.

- B crincke BonpocoB BBIAEINTE T€, KOTOPHIE OBUTH PACCMOTPEHBI Ha JIEKIIUH, CEMHUHAPCKUX 3aHATHIX. OOpaTuTech
K CBOMM 3aIIHCSIM, BBIACINTE CyliecTBeHHOE. st Gosee qeTanbHOTO H3yYCHUS H3YIUTE PEKOMEHTyeMYIO
JIUTEPATYPY.

- Ecnn B crincke BOIIPOCOB €CTh T€, KOTOPBIE HE pPACCMATPHUBAIKCH HA JIEKIIMU, CEMUHAPCKOM 3aHATHH, U3YIHTE X
CaMOCTOSTENBHO. Ecy eCcTh COMHEHHS, 33aliTeé BONPOCH! Ha KOHCYJIBTALMHU NEepPe] SK3aMEHOM.

- [Iponymaiite cBOI OTBET Ha 3K3aMEHE, €ro JIOTUKy. [IoMHUTE, 4TO Balll OTBET YKPACUT CCBHIIKA HA HCTOYHUK
JIUTEPATYPBI, HIUTIOCTPALUS PAKTHKH IPUMEHEHHS TEOPETUUECKOr0 3HAHU, 4 TAKIKE YBEPEHHOCTh M HAJIMYHE
ABTOPCKOW apryMeHTUPOBAaHHOI MO3UIMHU KaK Oyayero cyobexTa npodecCHOHAIBHOM eI TeTbHOCTH.
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Lenp kypca — popmMHupoBaHKE Y CTYJACHTOB HEOOXOJMMOH TEOPETUUECKON 6a3bl M NPAKTHYECKUX
HaBBIKOB, KOTOPBIE TI03BOJIAT BCECTOPOHHE U CUCTEMHO BHAETH ATAIIBl M NIPOLIECC pa3padoTKH
NPOrpaMMHBIX IPOJYKTOB. ba3oBbIME 3TanaMu mporecca co3Janus POrPaMMHBIX CUCTEM SIBIISIOTCS
aHaJIM3 U MOJIETMPOBaHKeE (IPOCKTUPOBAHKE), HOATOMY BOIIPOCAM IIOCTPOCHUS ITPOCKTOB MOCBSILECH
OJIMH M3 OCHOBHBIX OJIOKOB JAHHOTO Kypca.

I'naBHas 3a7a4ya Kypca c(OpMUPOBATH LIEIIOCTHOE NPEICTABICHUE O METO/IaX U MO/IX0/1aX 0OBEKTHO-
OPHEHTHPOBAHHOTO aHAJIM3a M IPOSKTHPOBAHUS IPOrPAMMHO-AIIIAPATHBIX KOMIIJIEKCOB, IOMOYb
OBJIaJICTh MIPAKTHYECKIM OIBITOM IIPOrpaMMHUPOBaHMs Ha 3bIKe C++ M IPOSKTUPOBAHUS
IPOrPaMMHBIX IIPOIYKTOB ¢ IIPHMEHEHUEM YHU(DHIIMPOBAHHOTO s3bIKa MonenupoBanuss UML
(Unified Modeling Language) B cpene Rational Rose.

2. Mecto aucunminnbl B ctpykrype OOIT

IMuxn (pazpen) OOIL: B1.B.1B.01.01

3. Komnerenuuu ody4yamuierocsi, popMupyembie B pe3yibTaTe 0CBOCHHUS TUCIUINIUHBI

K-2

Cnoco0HOCTh IPUMEHSITH HOBbIE MeTO/bI HCCIeJOBAHMS B 00J1aCTH MaTeMaTHYeCKOro
MO/1eTMPOBAHMS, MPOEKTHPOBAHMS, CO3IAHUS M NMO/IePKKH HHPOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX CHCTeM M 0a3 JaHHBIX B cepe NPodecCHOHATBLHOM JeATeTbHOCTH

IK-2.1

3HaeT HOBBIC MCTObI UCCIICIOBAHHA B 001acTH MaTEMaTUYECKOTO MOACJIMPOBaHUA, IPOCKTUPOBAHUAA,
CO3JaHuA U TOAACPIKKHU I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHI)IX cucTeM u 0a3 JaHHBIX

[1K-2.2

VYmeer NPUMCHATH HOBBIC MCTOJbI UCCJICAOBAHNS B 00J1aCTH MaTeMaTUIECKOIO MOACINPOBAHUA,
MNPOCKTUPOBAHUA, CO3AAaHUA U IMOAACPIKKU I/IH(l)OpMaLII/IOHHO'KOMMyHI/IKaLII/IOHHLIX cucreM u 0a3
JAAHHBIX ITPpU pCHICHUN HpO(bCCCI/IOHaJ'IBHLIX 3a1a4

[K-2.3

CriocoOeH NPUMEHSTh HOBBIE METO/IbI HCCIICAOBAHMUS B 00JIACTH MATEMATHIECKOTO MOJICIIUPOBAHUSI,
MPOCKTUPOBAHUS, CO3AaHUS U MOICPKKH HH(DOPMAITHOHHO-KOMMYHHKAIIMOHHBIX CHCTEM U 0a3
JAaHHBIX B cepe mpodecCHOHATBHOMN IeATSIbHOCTH

B pe3yjbTare 0CBOCHUSA IUCHUIIIMHBI oﬁyqalomm"lcn JOJIZKCH

3.1.

3Harn:

3.1.1.

0 pPa3InYHBIX MapagurMax MpOrpaMMHUPOBAHIS U COBPEMEHHOM YPOBHE Pa3BUTHSI S3bIKOB U
TEXHOJIOTHH MPOTPaMMHUPOBAHHS,

0 CJI0)XKHOCTH IIPOTPaMMHBIX CHCTEM M METOJIaX €€ MPeOoI0JICHHS;

CHUHTaKCHUC 1 0a30BbIe KOHCTPYKIUH sI3BIKOB C 1 C#, OCHOBHBIE BOBMOXKHOCTH M TIPUEMBI
MPOTPaMMHUPOBAHHS HA STHX S3bIKAX;

MPUHITUITE] CTPYKTYPHOTO H 00BEKTHO-OPUEHTHPOBAHHOTO IIPOTPaMMHUPOBAHNS;

CIOCOOBI UCTIOIB30BaHUs OMOIHOTEKH 11abioHoB STL;

TEPMUHOJIOTHIO (IIOHATHHHBIN ammapar) 00beKTHO-OPUCHTHPOBAHHOTO aHAJIN3a, POCKTUPOBAHHMS,
MPOTPAaMMHUPOBAHKS U TECTUPOBAHHUS IIPOTPAMMHBIX CHCTEM;

3TaIlbl U CTAAMK Pa3pabOTKH MPOrPAMMHBIX MPOIYKTOB;

0a30BbI€ MPUHIUITEI 00BEKTHO-OPHEHTHPOBAHHOTO MOICITMPOBAHHUS CUCTEM U MPHHIIUAIIBI
MPOCKTHPOBAHUS CJIOXKHBIX CHCTEM,

TEXHOJIOTHIO pa3pabOTKU MPOEKTa MPOTrPaMMHOMN CHCTEMBI Ha 0a3e yHu(UIIpoBaHHOTO s3bika UML;
CUHTaKCUC U CEMAHTUKY A3bika UML.

3.2

YMern:

3.2.1.

pa3pabaTbIBaTh AITOPUTMBI PEIICHHUS THITHYHBIX 32/1a4 U PEaM30BBIBATh HX Ha si3bike CH;
BECTH Pa3pabOTKy B TePMHHAX O0BEKTHO-OPHEHTHPOBAHHOM MApaIUTMbl IIPOTPAMMHPOBAHKS C
HCIOJIb30BaHuEM si3bika CH#;

HCIIO0JIb30BATh Pa3INYHbIC BUIBI HACICIOBAHUS KJIaCCOB, B TOM YHCIIC, BUPTYAJIBHOTO U
MHOKECTBEHHOTO HACJIEIOBAHUS;




IIPUKJIAIHBIX CUCTEM

BBIIIOJIHATH 00BEKTHO-OPHEHTHPOBAHHBII aHAIN3 Pa3IMYHBIX IIPEAMETHBIX 00IacTei;
NPUMEHATH TIOJIyYCHHBIE TEOPETHUECKUE 3HAHMS U IIPAKTUYECKUE HABBIKU IIPOSKTHPOBAHHS
MIPOTPaMMHBIX IIPOAYKTOB B cpene Rational Rose;
MIPOBEPATH (AHATM3UPOBATH) OCTPOCHHBIN TPOEKT Ha BO3MOKHBIE OMIMOKH (JTOTHYECKIE).

HCIO0JIb30BaTh CTAHAAPTHBIC KJIACChI oubmmorexku STL B kauecTBe 0a30BBIX JJIsL pa3pa6OTKI/I

3.3.

HNmMeTh HABBIKHU U (WJIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1L

COBPEMEHHBIMH MHTETPUPOBAHHBIMH CpeZlaMU pa3paboTKy;
METOJIaMH 00BEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHPOBAHHUS C UCTIONb30BaHHUEM si3bika CH#;
COBPEMEHHBIM HHCTPYMEHTapHEM MPOEKTUPOBAHUSI IPOTPaMMHBIX NIPOJYKTOB;
METOJIJaMH OOBEKTHO-OPHEHTHPOBAHHOTO aHAIN3a MPU MPOEKTHPOBAHUH POTPAaMMHBIX POYKTOB
JUTSL pa3JINYHBIX IPEIMETHBIX 00JacTeil;
TEXHOJIOTHEH aHaIN3a MPOEKTOB IIPOTPAMMHBIX ITPOTYKTOB.

4. CTpyKTYypa U colepKaHue TUCUUIINHBI

Kon
3aHATHSA

HaumeHnoBaHue pa3aesioB u

TEM

Buna 3anarus

Cemectp

Yacos

Komnerennuu

Jlureparypa

Pasznen 1.

YHUPUUUPOBAHHBIN SI3BIK MOACTUPOBAHUS

1.1.

Beenenue. DTamnsl u
MIPUHIUIIBI pa3paboTKU
CJIOXKHBIX CHCTEM.
OOBEKTHO-

OpI/IeHTI/IpOBaHHHﬁ aHaJIn3.

SI3pik UML.

Jlexkuun

5

JI2.1, JI1.1

1.2.

Beenenue. Dtamnsl u
MIPUHITUITBI pa3paboTKU
CJIOXKHBIX CHCTEM.
OOBEKTHO-

OPUEHTUPOBAHHBIN aHAIN3.

SI3pik UML.

JlaGopatopHsie

12

JI2.1, JI1.1

1.3.

BBenenue. Dransl u
MIPHUHITUITEI pa3padOTKA
CIIO’KHBIX CHUCTEM.
OOBEKTHO-

OPUEHTUPOBAHHBIN aHAIN3.

SI3pik UML.

Cawm. pabora

41

JI2.1, J11.1

14.

Wudonoruyeckoe
MIPOEKTUPOBAHHE.
JuarpaMma npeneseHToB.

Jlekuun

JI2.1, JI1.1

1.5.

Wudonornyeckoe
IIPOEKTUPOBAHHE.
Juarpamma npeneseHToB.

JlaGopaTopHbie

JI2.1, J11.1

1.6.

Wndonormueckoe
[IPOEKTUPOBAHUE.
Junarpamma npereeHToB.

Cam. pabota

JI2.1, JI1.1

1.7.

Huarpamma
MOCIEI0BATENBHOCTEN.

Jlexkuun

JI2.1, JI1.1

1.8.

Huarpamma
MOCIEI0BATENBHOCTEH.

JlaGopaTopHbie

JI2.1, J11.1

1.9.

Huarpamma
MOCJIENOBATENBHOCTEMN.

Cam. pabota

JI12.1, JI1.1




Kon HaumenoBanue pa3zaenoB u | Buja 3ansarus Cemectp | YacoB | Komnerenuuu | Jluteparypa
3aHATHS | TeM
1.10. Jlorugyeckoe JlaGopatopusie | 5 11 JI2.1, JI1.1
MIPOECKTUPOBAHHE.
Juarpamma Ki1accos.
1.11. Jlormaeckoe Cawm. pabora 5 20 JI2.1, JI1.1
MIPOCKTUPOBAHHE.
Juarpamma Kjaccos.
1.12. Juarpamma Koornepanuu. Jlexuu 5 4 JI2.1, JI1.1
1.13. Juarpamma Koornepanuu. JlaGopaTopusie | 5 2 JI2.1, JI1.1
1.14. Jloruueckoe Jlexuumn 5 2 JI2.1, JI1.1
MIPOEKTUPOBAHHE.
JlnarpaMma Kiaccos.
1.15. Juarpamma KooIepanuy. Cawm. pabora 5 2 JI2.1, JI1.1
1.16. dusmyeckoe Jlexnun 5 2 JI2.1, JI1.1
MIPOEKTUPOBAHHE.
Huarpamma peanuzanuu.
IIpoBepka Mozpenu.
Konoreneparusi.
1.17. dmnueckoe JlaboparopHsie | 5 3 JI2.1, JI1.1
MIPOEKTUPOBAHHE.
JuarpaMma peann3amuu.
ITposepka moaenw.
Konorenepanusi.
1.18. duznyeckoe Cawm. pabota 5 8 JI2.1, JI1.1
MIPOEKTUPOBAHHE.
Huarpamma peanuzanuu.
IIpoBepka Mozenu.
Konoreneparusi.
1.19. Juarpamma cOCTOSIHUH. Jlexiuu 5 2 J2.1, 11.1
1.20. Juarpamma cOCTOSIHUH. JlaboparopHsie | 5 2 JI2.1, JI1.1
1.21. Juarpamma cOCTOSIHUH. Cawm. pabora 5 1 JI2.1, JI1.1
1.22. HToroBast KOHTpOJIbHAS Cawm. pabota 5 15 JI2.1, JI1.1

pabora 1o Kypcy

5. ®oHAa OLEHOYHBIX CPEICTB

5.1. KoHTpoJIbHBIC BONIPOCHI M 3aAaHHS JUIS IPOBEICHH TEKyIero KOHTPOJIs M IPOMeKy TOYHOI

aTTEeCTAllMM 110 HTOIraM OCBOCHHSA NUCIUIIJITHHBI

Texymwii KOHTPOJIb OCBOCHHS JUCIUIUIMHEI IIPETyCMaTPHUBAET BBITIOIHEHUE TabopaTopHbIX padboT B IDE cpene
Visual Studio Ha s361Ke C#. Tembl 1a00paTOPHBIX PaOOT MPEACTaBICHBI HIDKE.
OHCHO‘-IHI)IC MaTtepurajbl I TCKYIET0 KOHTPOJIA IO pasaciaM U TEMaM JUCHUIUIMHBI B IIOJTHOM o0BeME
pasMeneHsl B OHJIaltH-Kypce Ha oOpaszoBaTenbHoM nopTane «l{udposoii yauBepcuret Antl Yy —
https://portal.edu.asu.ru/course/view.php?id=2400.

OLIEHKA COOPMINPOBAHHOCTU KOMITETEHIINHA I1K-2

[IPUMEPHI 3AJIAHUIA OTKPBITOI'O TUIIA:

I/IHHI/IBI/IﬂyaHLHHC 3aJaHus 110 BapuaHTaM




Omucath abcTpakTHBIN Kiaace PUrypa Ha TUIOCKOCTH (POIUTENLCKIA Kiacc). Kiaccel cnemyer

CIPOEKTHPOBATh TAK, YTOOBI BCs OOIIAst COCTABIISIONIAS HACIEIHIUKOB ObLIa ONpe/ieieHa U peain30BaHa B
pomurenbeckoM Kinacce. [Ipn HeoOxoauMocTH (He 00s3aTeNBFHO) CIeIyeT pealn30BaTh CTATHISCKUX KIIACC IS
XpaHeHHs KOHCTAHT U BBIYUCICHHUS] MATEMATH4YECKUX MPUMHUTHBOB.

Kraccel (onuH poauTenbCcKuii U 1Ba TOUYEPHUX) JOJDKHBI IMETh HEOOXO0AUMBIA HA0Op MapaMeTpoB M CBOMCTB IS
OJTHO3HAYHOTO 3aJIaHMsI 00BEKTA, IIBET (YUTYpPhI, HAOOPHI KOHCTPYKTOPOB IS CO3JaHUS IK3EMIUIIPOB KaXKIOT0
KJIacca pa3INyHBIMU CIIOCO0AMU (K10 YMOJTYAHHIO», «C MMApaMeTPaMu»), METOIbI JIIsl K3MECHEHHSI CBOICTB U
BBIUUCIICHUS XapaKTePUCTUK PUTYp U s 0TOOpaskeHust puryp (KI1accoB HACIICIHUKORB).

Jiis peanu3anuu 3a1auu ClieAyeT UCIonb30BaTh madaon Windows Forms Application. JIns 3aganus 3HaUCHUIA
MapaMeTPOB U CBOHCTB OOBEKTOB CIICAYET UCIIOIB30BaTh 3JIEMEHTHI (JOPMBI (KHOTIKH, TOJS U T.1.). [y BeIBOAA
WH(POPMALIUY 10 BEIYUACIIEMBIM XapaKTEPUCTUKAM 00BEKTOB TAKXKE CIICYET HCIOIb30BATh AIEMEHTHI (HOPMBI
(xHOTIKH, TTOJIA ¥ T.A4.). A1t oToOpaxenus puryp (00bEKTOB KIIACCOB HACIECTHIKOB) Ha MOYKHO HCIIONIB30BATh
uHCTpyMeHTHI: PictureBox, Panel.

Bapuantsr 11-15

11. Peanu3oBath cymHOCTb | eoMeTpHIECKOE€ MECTO TOUCK Ha MIIOCKOCTH, OTPEEISIEMBIH CIECIYIONMHA
XapaKTEePUCTUKAMHM: KOJMYECTBO TOUEK M MacCHB To4ek (OMOiInoTedHast i cBos CTpyKTypa Point), nBer.
OYHKIIMOHAI: U3MEHUTS I[BET, OTPA3UTh TOUKH OTHOCUTENIEHO ocu OX, 0Tpa3suTh TOYKH OTHOCUTENBHO ocu OY,
BBIUUCIICHHE CYMMapHO! AJUHBI OTPE3KOB, MOJIyUYE€HHBIX IOCIEJ0BATEIEHBIM COSAMHEHHEM TO4eK (IIepBOif co
BTOPOI4, ...n-1 TOYKa ¢ n TOYKOH), TOKa3aTk BClo HH(OpMaLUio 00 00bEKTe, HAPUCOBATh BCE TOUYKH Ha INIOCKOCTH
(PictureBox, Panel).

PeanuzoBats cyniHocTs JlomaHas nuHus. CBONCTBA: 1{BET, KOIUYECTBO TOUEK U TOUKU. DyHKIMOHAT: H3MEHUTh
IBET;

OTIPEICTNTh [UTNHY (CYMMAapHYIO JUIHHY OTPE3KOB); MOKa3aTh(HAPHCOBATh ) JIOMaHHYIO IMHUIO; TIOKa3aTh OTPE3KH,
JUTMHA KOTOPBIX OOJIBIIE 33JaHHOTO YHCIIA P.; 0TOOPA3UTh AJMHY CAMOTO JUTMHHOTO 00BEKTa, CO3JJaHHOTO B CEaHCe
paboTHI MPOTPAMMBI.

12. PeammzoBath cymHOCTH @yTOO0HCT, Hananatormuit, 3amutHuk. CBoiicTBa: @aMums, Ha3BaHHE KOMaHIBI,
pocrt, Bec, @oT0. DYHKIIHOHAI: TOCMOTPETh BCIO HMH(pOPMAIHIO 00 00bEKTE, H3MEHUTH POCT, U3MCHHTH BEC.

VY cymnocty Hanajarommii ecTh Takke CBOWCTBO: MAaCTEPCTBO (LIETOYUCIICHHBIN TapaMeTp), KOJIMYECTBO 320U ThIX
TOJIOB, a TaKkKe (DYHKIMOHAN JUIsi K3MEHEHUS 9TOT0 CBOMCTBA. Y CYIIHOCTH 3alIUTHUK €CTh TAK)KE CBOWCTBO:
MPOLIEHT

€ro UTPOBOTI'0 BPEMEHH OT OOIIEro MIPOBOTO BPEMEHU KOMaH/Ibl, a TaKkke (pyHKIHMOHAI Ul U3MEHEHHUS JAHHOTO
CBOMCTBa (ITOCTIE OUEPEHOI UIPhI BBOASTCS /IBa TapaMeTpa: UTPOBOE BpeMs TJaHHOTO 3allUTHUKA U BPEMS UIPBI).

13. PeanusoBath cyiHocTh CTaTHCTHYECKAs BBIOOPKA YHUCIOBBIX BEIMYUH CO CBOHCTBAMH: KOJI-BO 3JIEMEHTOB
BBIOOPKH, MACCUB 3JIEMEHTOB BbIOOPKU. DYHKIIMOHAN: 33/1aTh BEIOOPKY Cy4ailHbIM 00pa3oM (B AUANa30HE),
paccuuTaTh JUCIEPCHIO BBIOOPKHU; OPEIEIUTh COOTBETCTBYET JIM 3a/JaHHAsI BLIOOPKA HOPMAIBHOMY
pacrpeieNieHuIo ClIyYaliHbIX BEJIMYUH (BEPHYTh HCTHHY WITH JIOXKb), 0TOOpa3uTh BEIOOPKY Ha (opme.
PeanuzoBath cyiiHocTh TeMieparypHbie OKa3aTenu BOA0EMa CO CBOMMH CBOWCTBAMU: Ha3BaHUE BOJIOEMA, J1aTa
3amepoB (DateTime), kos-Bo 3aMepoB, MacCHB 3aMepoB. CBOWCTBA KOJI-BO 3JICMEHTOB U MACCUB 3HAYCHHN
HacJIeYIOTCs M 03Ha4al0T COOTBETCTBEHHO: KOJI-BO B3STHIX P00, MaccuB Temieparyp. OyHKIHOHAI: 3a]1aTh
3aMepsbl

CIIy4JaiiHbIM 00pa3oM (B AWAaIa3oHe), pacCUuTaTh IUCTIEPCHIO JIJIsl BRIOOPKU 3aMEPOB; OMPENEITUTh KOJI-BO 3aMEPOB,
KOTOpBIE CTPOTO 00JIbIlIe HEKOTOPOTO 3HaueHus X (mapamerp), ONpeeIuTh COOTBETCTBYET JIM 3alaHHasi BHIOOpKa
3aMepOB HOPMaJIbHOMY PaclpeICICHUIO CITyYaifHbIX BEIMYHH (BEPHYTh UCTHHY HJIH JIOXKb), OTOOPa3UTh BCIO
nHpopmanuio 06 oobexTe Ha hopme.

14. PeanuzoBats cyimHocTh CIMCOK CTPOK CO CBOMCTBAMU: KOJI-BO CTPOK, MaccuB cTpok. DyHkIMoHal: BBoa
cpenctBamu 31eMenTa TextBox yepe3 mpoOen, onpeneneHre SBISICTCS I MPOU3BOIHAS CTPOKA (TIapaMeTp)
MOJICTPOKOH KaKOro-JIM00 3JIEMEHTa XPaHUMOT'O MacCHBa CTPOK (TI0Ka3aTh),

PeanmuzoBath cyniHocTh CITUCOK KITIOYEBBIX CIIOB CO CBOMCTBAMHU: Ha3BaHUE Mpou3BeAcHUs, DOTO 00I0XKKH, aBTOD,
KOJI-BO KJI.CJIOB, MacCHB KITIOUeBBIX ciioB. DyHknoHan: Beog cpeacrBamu snementa TextBox depes mpoben
(yuecrs,

YTO KIFOYEBOE CIIOBO HE MOXKET OBITh KOPOYE 3 CUMBOJIOB), OTIPE/ICIICHUE SBJISETCS JIU TPOU3BOIHAS CTPOKA
(TmapameTp) HOACTPOKOH KaKOTo-InO0 3JIeMEHTa XpPaHIMOTO B MacCHBe (TI0Ka3aTh), HOAYUTATH KOJTHIECTBO KII.CTIOB
B

COCTaB KOTOPBIX BXOJUT yKa3aHHAS MOJCTPOKA.

15. PeanuzoBarts cymHoct @uitbM, XynosxecTBeHHBIH GuiibM, JJokyMeHTanbHbIN GUiIbM cO CBOWCTBaMHU:
Ha3BaHue (QUIbMA, JUTTEIBHOCTH - KOJ-BO MUH, aHp (nepeuncienue), @oro-peknama. @yHKIIMOHAN: TIOKa3aTh




BCIO
nHpOpMaIHio 0 HIIbMe, U3MEHUTH JKaH.

Jus cymuoctr XyI0KeCTBEHHBIH (QHIbM pean30BaTh CBOHCTBO — KaTErOpHs ayAUTOPHH (TIEpeUnCIICHIE),
pean3oBaTh GYHKIMOHAT U U3MEHEHHUS TaHHOTO CBOMCTBA. J{7s cymrHOCTH JJOKYyMEHTANBHBINA (QHIIEM
pean30BaTh CBOHCTBO — KPaTKOE OMICAaHUE CIeHapHs (String NCIOIh30BaTh HEJb35), PeaTn30BaTh (PYHKITHOHAI
JUIS

U3MEHEHHUs JaHHOT'O CBOMCTBA

[IPUMEPBI 3AIAHUI 3AKPBITOI'O THUIIA
MupuBunyanbHble 3aJaHUs 110 BapuaHTaM

Onucatp abcTpakTHBIHN Kiacc Purypa Ha miiockocTH (poauTensekuii kinace). Kimaccsl cnenyer

CIPOEKTHPOBATh TAK, YTOOBI BCS 0OIIAst COCTABIISIOIIAS HACICIHIKOB OBIIa ONpE/eIeHa U PeaIn30BaHa B
pomurenbekoM Kiacce. [Ipn HeoOxoauMocTH (He 00s3aTeNBFHO) CIeIyeT peatn30BaTh CTATHYECKUX KIace st
XpaHEHH KOHCTAHT U BBIYMCIICHUS] MAaTEMaTHIECKUX IPUMHUTHBOB.

Kraccr! (onuH poauTenbCcKuii U 1Ba TOUYEPHUX) JOJDKHBI IMETh HE0OXO0AUMBIA HA0Op MapaMeTpoB M CBOMCTB IS
OJTHO3HAYHOTO 33aHMsI 00BEKTa, IIBET (PUTYpBI, HAOOPEI KOHCTPYKTOPOB JUIS CO3JaHMUS SK3EMIUIIPOB KaXKI0TO
KJ1acca pasIMIHBIMU CIIOco0aMu («I10 yMOTYaHHIO», «C TapaMeTPaMi»), METOABI Il H3MEHEHUs CBOUCTB U
BBIYHCIICHHS XapaKTePUCTUK GUTYp U A1 0TOOpaxkeHus GUryp (KJIaccoB HACIECTHUKOB).

Jliist peanu3anuu 3aauu ClieAyeT UCIoIb30BatTh mabdaon Windows Forms Application. [y 3aganus 3HaueHUA
MapaMeTPOB U CBONCTB 0OBEKTOB CIICAYET UCIIOIb30BaTh 3JIEMEHTHI (POPMBI (KHOTIKH, TOJIS U T.1.). [y BeIBOAA
nH(OpMAaLUK MO BBIYUCIISEMbIM XapaKTEPHUCTHKaM 00BEKTOB TAKKe CIIEIyeT UCIIOIb30BaTh AIEMEHTHI (POPMBI
(xHOTIKH, TTOJIS U T.A.). st oToOpaxeHus ¢puryp (00bEKTOB KJIACCOB HACJIEIHUKOB) Ha MOXKHO MCIIOJIb30BaTh
uHCTpyMeHTHI: PictureBox, Panel.

Bapmuantsr 1-10

. ®urypsl: PaBHoctoponnuil Tpeyronsnuk, Tpeyronsauk Perno.

. @urypsl: [IpaBUnbHBINA IECTUYTONBHUK, OKPYKHOCTb.

. @urypsl: CekTop 0KpyKHOCTH, OKPY>KHOCTD.

. @urypsl: OkpyXHOCTb, CETMEHT OKpPY>KHOCTH.

. @urypsr: [Tapannenorpamm, Kagpar.

. @urypsl: Pom6, Kanpar.

. ©urypsr: Kosbuo (0y6unuk), Kpyr.

. @urypsr: [IpaBunbHas Tpanenus, Ksagpar.

. @urypsr: lensronn, Kagpar.

10.®urypsl: 3Be3aa, OKpYy>KHOCTD.

B YcnoBusix 3agaun onpezeneHsl TOJIBKO TpeOOBaHUS K pealln3yeMbIM cymHocTsIM. Habop noneit, cBoiicTB n
METOJIOB /ISl KJIACCOB, @ TAKXKE CBSI3M MEXKAY KlIacCaMH CIIelyeT OTPENeINTh CaMOCTOsTENbHO. Kitacchl He 10JDKHBI
JTyOIMpOoBaTh XapaKTEePUCTUKH M (pyHKIMOHAI IpyT Apyra. MOXKHO HCIIOIB30BaTh JOIOIHUTENbHbIE a0CTPaKIN
(abcTpakTHBIE KIacchl, HHTEp(EHChl, cTaTHdecKue Kiacchl). s 3a1anns XapakTeprcTHK 0OBEKTOB U ISl BHIBOAA
BEIYUCIIIEMON HH(DOPMAITHH CIIEAYeT UCIOIb30BaTh HHCTpyMeHTEl Windows Forms Application.

O 01N L B~ W —

KPUTEPUU OUEHUBAHUA: Kaxnoe 3ananue oneHuBaetcs 1 6amiom. OnenuBanne KMIM B 11eoM: «OTIHYHOY
— BepHO BEINOIHEHO 85-100% 3amaHuii; «XOpoIIo» — BEpHO BhIMOIHEHO 70-84% 3a1aHuil; «yJOBIETBOPUTEIHHO» —
BEPHO BBITIOTHEHO 51-69% 3amanuii; «HEyIOBIETBOPUTEILHO» — BepHO BhITIoNHEHO 50% nmu menee 50% 3anaHui.

5.2. TeMbl NHCbMEHHBIX Pa0OT /15 NPOBECHN TEKYIero KOHTPoJs (3cce, pedepaTsl, KypcoBble padoThl H
ap-)

HE IPeyCMOTPEHO

5.3. DoHI O1LIEHOYHBIX CpeACTB 1Jisd NIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecraummn

Meronndeckoe onMcaHue MOPsIKa MPOBeaeHUS (IPOLIEyPhl) OIICHUBAHKS YCBOSHHBIX KOMITETEHITUH B TIpo1iecce
Ca4M KOJIJIOKBHYMa:

Crada KOJUIOKBIYMOB TIPOMCXOST B BHJIE Oece bl pernogaBaTelis CO CTYIEHTOM Ha TEMBI, CB3aHHBIE C U3y4aeMOH
JUCHIUIUIMHON, KOTOpasi pacCYMTaHa Ha BRIACHEHHE 00beMa 3HAHUH 00yJaromerocs Mo omnpeIeIeHHON TeMe, C
JIEMOHCTpaIMel MPUMEPOB KOJIOB IPOrpamMM.

3a4eT CTYACHTY BBICTABJISICTCS 10 HTOTAM BBITIOIHEHUS IBYX MPAKTHYCCKUX PaOOT, IBYX KOJUIOKBUYMOB U
UTOTOBOTO TECTa. 3a KAKAYIO padoTy BeicTaBistorcs Oamwisl ot 20 1o 0, utorossiii Tect oT 30 10 0. Bamiset
CYMMUPYIOTCS. DK3aMeH B OpMe TecTa OPraHu3yeTCs IS CTYACHTOB C LEIBIO MOMYyYCHHS UMH JOTTOTHUTEIBHBIX
0aJuTOB TSI TOBBIIICHUS YK3aMEHAIIMOHHON orjeHKH. [1o 001eii cymme 6ayuioB CTYICHT MOTydar




OK3aMCHAIIMOHHYIO OLICHKY.

IIpomexyTodHas aTTecTanus 3aKimodaeTcs B mposeneHnd B cepenude cemectpa KOJIJIOKBIYMOB no Bompocam
U B popMe TecTa, IPEMEPHI BOIIPOCOB 3K3aMeHa IPECTaBICHBI HIKE.

BOITPOCBI TEOPETUYECKOI'O XAPAKTEPA

1 BJIOK

1. B uem pa3Huna MeXIy CChIIKOM M ykazaTteneM? Korja Hy)kKHO MCIIOJIb30BaTh UMEHHO yKa3aTellb, a He CChUIKY?
2. YTo TaKoe KOHCTAHTHAsI CChUIKA Ha OOBEKT?

3. Kak MOXKHO HMCTOJIB30BaTh yKa3aTeslb Ha KOHCTAaHTHBIH OOBEKT, KOHCTAHTHBIH yKa3aTesb Ha OOBEKT.

4. Yto Takoe KOHCTPYKTOP KONMPOBAHUS 10 YMOJTYAHUIO (SIBHBII 1 HesiBHBIH). Koraa B mporpaMme HyKeH SIBHBIN
KOHCTPYKTOP KOTIMPOBaHUSI.

5. Harmmmnte 00bABICHUE NEPETPYKAaEMOT0 ONlepaTopa MOCTHHKPEMEHTA 11 HEKOTOPOTO Kilacca.

6. UTo Ha3BIBAIOT CHTHATYPOU M IMIPOTOTHUIIOM METO/Ia Kjlacca

7. Uto Ha3bIBAIOT NEPETPY3KOIM METOAA Kilacca

8. Kakoe mpaBmiio cymecTByeT py UCHOIb30BaHNH [TAPaMETPOB CO 3HAYCHUSIMH 110 YMOJIIAHHIO.

9. Hanmnmmre oObsIBICHNE IIEPETPY’KaEMOT0 OllepaTopa MPEHHKPEMEHTa ISl HEKOTOPOTo Kiacca.

10. Harmmire oObsBICHHE TEPErpykaeMoOro OMHAPHOTO OIEepaTopa CyMMBI (+) I HEKOTOPOTo Kiacca.

11. Hanmmire oObsiBIICHHE TEPErpykaeMOro yHapHOTO ollepaTtopa CMEHbI 3HaKa (-) Uil HEKOTOPOTo Kiiacca.

12. Hanmmire oObsiBIICHHE NTEPErpykaeMoro ornepaTopa npucBanuBaHus (=) 11 HEKOToporo kiacca. [l kakux
KJIaCCOB CJIEIyeT SIBHO IEPErpy3UTh ONEepaTop NpUCBauBAHUSI.

13. Kakas omrbka B clieiyroniell peau3alii KOHCTPYKTOpa KOMPOBaHUsI [0 YMOJTYaHUIO U AecTpykropa? Kakoi
emni€ onepaTrop HEOOXOAUMO MEPETPY3UTH AJIsL JAHHOTO Kiacca?

2 BJIOK

1- B uem pa3HHUIa MEXIY CCBUIKOH H yKa3aTenem?

2- Korna Hy»HO HCIIONIb30BaTh UMEHHO

3- yKa3zartens, a He CChUIKY?

4- YT0 Takoe KOHCTAHTHAsI CCHUIKA HA OOBEKT ?

5- Kak MOXHO HCIIOJIb30BaTh yKa3aTeslb Ha KOHCTAHTHBIH OOBEKT,

6- KOHCTaHTHBIH yKa3aTesb Ha O0BEKT.

7- Uto Takoe KOHCTPYKTOP KOMHPOBAHMUS 110 YMOJIYaHHIO

8- (sIBHBII1 1 HESBHBIH).

9- Korpna B mporpamMmMe Hy>KEeH SIBHBI KOHCTPYKTOP KOTIMPOBAHUSI.

10- Hanumure o0ObsIBICHUE MIEPErPyKaeMOro orieparopa MOCTHHKPEMEHTA JUIsi HEKOTOPOI'o Kilacca.
11- Yro Ha3bIBAIOT CUTHATYPOH M IMIPOTOTHUIIOM METO/1a KJlacca

12- Yro Ha3bIBaIOT IEpErpy3KOi METo/a Kiiacca

13- Kakoe mmpaBuiIo CyIIecTBYeT IIPH UCTIOIb30BAaHUH ITAPaMETPOB CO 3HAUCHUSMH M0 YMOTYAHUIO.
14- Hanummre o0bsIBICHNE MIEPETPyKaeMOro oliepaTopa MpenHKPEeMEeHTa JIIsi HEKOTOpOro Kiacea. ...

BOITPOCHI TECTA DK3AMEHA - ITIPAKTUYECKHUE BOITPOCHI
1 Touka Bxoma
VKaxuTe KOPPEKTHOE CO3[aHNe TOUKH BX0Jla B KOHCOJBHYIO MporpamMmy Ha sizbike C#

[[1]] Program {

static void [[2]] ()

¥

2 npeoOpa3oBaHUs
YcranoBute cooTBEeTCTBUE (KO HA sI3bIKe CH#):

inti =100L [[1]]
float f=100.0 [[2]]
double d =100 [[3]]

long I = (long) 3.14 [[4]]




3 co3maHue Kiacca
ITocTpoiiTe KOPPEKTHOE YTBEPKIAECHUE

Crerupuratop BEIMMOCTH HOBOTO Kitacca (361K C#) 1o ymomuanuio -- [[1]]

4 co3maHue MeToza Kilacca
ITocTpoiiTe KOPPEKTHOE YTBEPXKIAECHUE

o ymonmuaHuio MOAU(DHUKATOPOM JOCTYMA T METoa Kiacca sieiseTcs -- [[1]]

5 cozgaHue CTaTHYECKOTO CBOMCTBA Kilacca
ITocTpoiiTe KOPPEKTHOE YTBEPKIAECHUE

o ymomuanuio* MOAUGPHUKATOPOM IOCTYIIA JJISI CTATHYECKOTO CBOMCTBA Kitacca siBistieTest -- [[1]]
* Eciu Mou(UKATOp HOCTYIIA OTCYTCTBYET B OOBSBICHUH CBONCTBA.

6 TUIT KOHCTAHT
IlocTpoiiTe KOPPEKTHOE YTBEPKACHUE

Bce BemecTBeHHBIE ITepaibl (KOHCTAHTHI) B IIporpaMMme Ha si3bike C# 0e3 UCcTonb30BaHust Kakux -imu6o [[1]]
oTHOcATCS K THIy [[2]]

7 nupeKTHBa
YkaxwuTte Bce BEpHBIC BapHaHTHI (OAHMH T HECKOIIBKO).

8 JlupexTrBa using ucHonb3yeTcst s (si3bIK CH):

CO3JJaHUs] HOBOT'O IPOCTPAHCTBA UMEH B TEKYIIIEM ITPOrPaAMMHOM MOJIyJIe

+II0JKITIOYEHUSI CYIIECTBYIOIIETO NPOCTPAHCTBA UMEH K TEKYIIIEMY IPOrpaMMHOMY MOJIYIIO
CO3/1aHHs HOBOM OMOIHMOTEKHN KIIacCOB

MOJKITIOUEHHS CYIeCTBYIOMEH ONOIMOTEKH KJIACCOB

CO371aHMsI TICEBIOHMMA (HOBOT'O UMEHH) IS Kllacca

9 Ipununst OOIT
Ykaxute 0OCHOBHBIC IPUHIIHITEI MeTO0J0THHA OOBEKTHO-OPHEHTHPOBAHHOTO MPOTPAaMMHUPOBAHHS

+Hacaenosanue
+HHKancynsuus
+[Tommmopdusm
ITapamerpuzanus
[11a610HHOCTH

10 co3manne 0ObEKTa
Jiist crieAyIoIiero Kiacca yKaXuTe BCe KOPPEKTHBIE CIIOCOOBI CO3MaHusI 00BEKTa

public class Dog{

public Dog(int b, float a = 3.15 ){
2}

public Dog(): this(4) {

2}

}




Dog Tim = new Dog();

Dog Tim = new Dog;

Dog Tim = new Dog(10.5)

Dog Tim = new Dog(10.5, 0);

Dog Tim = new Dog(10.5, 4.5);

Dog Tim = new Dog(10);

11 tun
CnyxebHoe cioBo: decimal?

+onpeﬂenﬂeT TUII-3HAYCHUC [JIA XPaHCHUA JCCATUIHBIX )Ip06HI>IX qucea
OIMpCaAciiACT CCBUIOYHBIN THIT JIJIS XpaHCHHUA TEJIbIX YUCCIT

OIMPCACIIACT TUII-3HAYCHUC TSI XPAHCHUSA LCIIbIX YHUCCIT

OIpCaAciisIeT CCBIIOYHBIHN THIT JUI XpaHCHUS ACCATHUIHDBIX Z[pO6HLIX YUCCJ1
OIpCaAcisIeT CCBIIOYHBIHN THIT JUI XpaHCHUS LEJIbIX YUCCJI CO 3HAKOM

12 mogudukaTops! gocTyna
Vxaxure HECYIIECTBVYIOIIUE momudukaTopsl JoCTyIa B CHHTaKcHce si3bika CH

B oTBeTe ykaxxute TONIbKO HOMepa(HOMep) 0e3 MPoOeoB U3 CIUCKa

1) public

2) private

3) protected

4) internal

5) public private

6) protected internal

7) private protected

OtBert 5

13 KoJUIeKITUH

Ecmm snement A kosuteknuu [[1]] 6601 obaBien nocie sieMenTa B, Torna anemeHT A OyneT IpoYuTaH TOJIBKO
nociue semMenTa B.

14 konnexnuu

Ecmu sanemenT A xomnexiui [[1]] 6601 qo6aBien mocne aneMenTa B, Torna anemenT B Oyaet mpoyuTan TOJIBKO
TocJIe AyieMenTa A.

15 UML

S3pik UML npenHa3HaueH aiis:

IIpoextupoBanus pa3padaThIBAEMbIX TPOTPAMMHBIX CHCTEM

+Omnucanus TpeOOBaHUHN K OYIyIeH cCHCTEME CO CTOPOHBI 3aKa34HNKOB

+onucaHus B3aMMOAEHCTBUI MEXy dJIeMeHTaMu Oy IyIieil CHCTEMBI € LIENbIO TPEIOCTABIICHUS CEPBUCOB (YCIIyT,
(yHKIWMIT), 1715 peann3aluy KOTOPBIX CHCTeMa U pa3padaThIiBaeTCst




OTJIaJKHU ¥ TECTUPOBAHMS NPOTPAMMHOIO KOJIa Ha 00bEKTHO-OPUEHTHPOBAHHBIX s3bIKax (Cut+, C#)
pacrnapauIeIMBaHus CI0)KHOTO PECYPCOEMKOTO BEIYHCINTEIBHOTO TIpoIiecca

16 UML

YKaxxuTe BCE KOPPEKTHBIE BUIBI JUATPAMM
+anarpaMma MnpeneeHToB

+auarpaMma pa3BEpPThIBaHUS

+auarpaMma KiaccoB

JiparpamMma cBs3ei

JparpamMma uenei

17 UML

YkaxxuTe fuarpaMmy, Ha KOTOpoi H300paxaeTcs B3aMMOICHCTBIE MEXTy JIEMEHTaMH CHCTEMBI Yepe3
npuém/nepenady cooOIeHuit

Juarpamma Leneu

JrarpaMma pa3BEpPThIBAHU

+auarpaMma rociea0BaTeNbHOCTENH

JrarpaMma cBsizeit

JarpaMMa MpereneHToB

18 UML (xonus)

VKaxxuTe THII JUarpamm, Ha KOTOPBIX H300pakatoTCst CBSI3U MEX]y BHEITHUMU CYIITHOCTSIMU,
B3aUMO/ICHCTBYIOIIUMHE C OYAyIIEH CUCTEMBI U3 BHE.

Juarpamma Leneu

Juarpamma pa3BEPThIBAaHUS

Jparpamma mnocjie10BaTelIbHOCTEN

Juarpamma cBsizen

+nuarpaMMa npeLeaeHTOB

19 unrepdetic

VYkaxure Ha3BaHue HHTEpdelica, MOaIepPIKKa KOTOPOTO rapaHTUPYET PeaTH3alii0 METOA0B AOCTYIA K JJIEMEHTaM
KOJUICKIIUHU I10 I/IH}IeKCy

ICollection

IList

IDictionary

+IEnumerable

1Set

20 unTepdetic

VYxaxute Ha3BaHHe HHTepdeiica, MO IepKKa KOTOPOro rapaHTHPYET Pealu3alnio METOI0B JOCTYIA K 3JeMeHTaM
KOJUICKIINH (JT00aBJICHUE, yIAICHUE, ...) TI0 KITFOTY

ICollection

IList

+IDictionary

IEnumerable

1Set

KPUTEPUU OLIEHUBAHUW A:

«OTIMYHO»: CTYJCHTOM JaH MOJHEIH, B JIOTUYIECKOH MOCIEeIOBATEIFHOCTH Pa3BEPHYTHIA OTBET HA TIOCTABIICHHEIC
BOIIPOCHI, TJI¢ OH IMPOACMOHCTPHPOBAI 3HAHUS MPEIMETA B TIOJTHOM 00BbeMe y4eOHOM MPOTpaMMEIL, JOCTATOYHO
IyOOKO OCMBICTHBAET TUCIHUILIHHY, CAMOCTOSATEIIFHO, M HCYEPIIBIBAIOIIE OTBEYACT HA JIOTIOJHUTEIBHBIC BOMIPOCHI,
MPUBOJIUT COOCTBEHHBIC MMPUMEPHI 10 MPOOIEMATHKE MOCTABICHHOT'O BOIIPOCA, PEIIIII IIPEITI0KCHHBIC
MPAKTHYECKUE 3a/1aHus 63 OTHOOK.

«XO0pOoIIo»: CTyICHTOM [IaH Pa3BEPHYTHIH OTBET HA MTOCTABJICHHBIN BOIIPOC, TI€ CTYACHT JEMOHCTPHPYET 3HAHHUS,
NpUOOPETEHHBIC HA JICKITHOHHBIX U CEMUHAPCKHUX 3aHATHSX, @ TAKIKE IMOJTyUYCHHBIC TOCPESICTBOM HU3yUCHHUS
00513aTeNTbHBIX YUCOHBIX MATEPHAJIOB 10 KypCY, HaeT apryMEHTHPOBAHHBIC OTBETHI, IPHUBOIUT IPUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOIHOE BJIaICHIE MOHOJOTHUECKOW PEUYBI0, JOTHYHOCTD U IMOCIICAOBATSILHOCTh 0TBeTa. OqHAKO
JIOMTYCKAIOTCST HETOYHOCTH B OTBETE. PelIr mpeIioKeHHbIC MPAKTHYECKUE 3a0aHusI C HEOOIBIIUMH HETOYHOCTSIMU.
«Y IOBICTBOPUTEILHOY»: CTYICHTOM JIaH OTBET, CBHJCTEIbCTBYIOIINN B OCHOBHOM O 3HAHUH MPOICCCOB H3y4aeMOM
JICHUTUTAHBL, OTIIMYAOIIUICS HETOCTATOYHOM NTyOWHON ¥ MOTHOTOW PACKPBITHS TEMbI, 3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPUH, ClIa0d0 chOpMUPOBAHHBIMY HABBIKAMY aHAJIM3a SBICHUMN, IPOIECCOB, HEAOCTATOYHBIM YMCHHEM
JTaBaTh apryMEHTHPOBAHHBIC OTBETHI M MPUBOIUTH MIPUMEPHI, HEAOCTATOYHO CBOOOTHBIM BIIaJICHUCM




MOHOJIOTUUECKOI PEeUbl0, JIOTHYHOCTBIO M IIOCIIEI0BATEILHOCTHIO O0TBeTa. JlomyckaeTcss HECKOJIBKO OMIMOOK B
COJICpP’KaHNH OTBETA U PELICHUH NPAaKTHIECKUX 3a1aHHH.

«HeynoBneTBOpHUTENBHO»: CTYAEHTOM JaH OTBET, KOTOPBIN CONEPKUT PSIZL CEPbE3HBIX HETOUHOCTEH,
00HapyKUBAIOIINI HE3HAHUE MTPOIECCOB H3yIaeMOW MPeAMETHON 00JIACTH, OTIIMYAIONIHICS HeTITyOOKIM
PacKpBITHEM TEMBI, HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEYMEHHEM J1aBaTh apryMEHTUPOBAHHBIE OTBETEHI.
BrIBoabl MOBEpXHOCTHBI. Pemienne mpakTHYECKHUX 3aAaHUH He BRINONHEHO. CTYIEHT HE CHOCOOEH OTBETHTH Ha
BOIIPOCHI Jja’kKe NMPH JOMOJHUTEIBHBIX HABOASIINX BOIIPOCAaX MpenogaBaTes.

Ilpuioxenus

IIpunoxenue 1. Doc 2018-2019 01 03 02 IMMuM-1-2018 plx OOBEKTHO-OPUECHTHPOBAHHEIN aHAIN3 U
npoekTrpoBanue.docx

6. YueOHO-MeTOAuYecKoe U MH(OpMAIITMOHHOE o0ecriedyeHue TN CIIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHOoBHas nuTEpaTypa

ABTOpBI 3arnaBue H3zpareabcrBo, roj JJ1. agpec
JI1.1 | Cna6uos B. [I. [IporpammupoBaHue Ha Io3nanue, 2012 http://biblioclub.ru/index.
C++: VueOHUKH U yIeOHBIC php?page=book_red&id=
nocobus aimst BY3os 364222

6.1.2. JlonosHuTENbHAS IUTEPATYpa

ABTOpBI 3ariaBue H3pareancTBoO, rog . aapec

JI2.1 | Tlonbenbckuii Kypc nporpammupoBanust Uznarenscteo "JIMK https://e.lanbook.com/bo
B.B., ®omun Ha si3pike Cu: YueOHUKH Ipecc", 2012 ok/4148
C.C.

6.2. IlepeueHnb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOH ceTH ""MHTepHeT"

Ha3zBanue Ju1. aapec

21 IouckoBsle cucTeMBl - yandex.ru, google.com

92 CpoOoHas >HIMKIONENT Buknnenms —
http://ru.wikipedia.org

23 ®dopym pa3paboTUNKOB MPOTPAMMHOTO
obecrieuenus - Stackoverflow.com

24 WnuTepHeT-yHUBEpCcHUTET HHPOPMATMOHHBIX
TexHomoruit. — http://www.intuit.ru

35 OOBEKTHO-OpPUEHTHUPOBAHHBIN aHAIN3 U https://portal.edu.asu.ru/course/view.php?id=2400
IIpoeKTHpOoBaHue A3bIK CH#

6.3. Ilepeyenb NpOrpaMMHOro odecnevyeHust

Visual Studio
Rational Rose
Microsoft Windows
Microsoft Office
7-Zip
AcrobatReader

6.4. Ilepevyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. DnekrponHas 6a3a nmaHHbIX «Scopusy» (http://Wwww.scopus.com);



https://www.asu.ru/sveden/education/programs/subject/351097/fos375433/
https://www.asu.ru/sveden/education/programs/subject/351097/fos375433/

2. DnekTpoHHast OMOIUOTEUHAs cUCTeMa ANTalickoro rocyaapcTBenHoro yausepeutera (http://elibrary.asu.ru/);
3. Hayunas snektponnas 6udmmorekaelibrary(http://elibrary.ru)

7. MaTepnaﬂbno-TexnnquKoe o0ecneuyeHue AUCHHUIIIMHBI

Aynuropus

Ha3znauenue

Oo6opynoBanue

YueOHast ayauTopus

JUIA IPOBEICHHsSI 3aHATHUI JTEKIIMOHHOTO
TUIA, 3aHATUH CEMUHAPCKOIo TUIa
(;rabopaTopHBIX U(MIH) MPAKTHUECKHX),
TPYIIOBBIX U MHAWBUYaTbHBIX
KOHCYJIbTAaIlUi, TEKYILEero KOHTPOJIs U
MPOMEKYTOUHON aTTeCTalluu, KypCOBOTO
MPOEKTHPOBAHHMS (BBIOIHEHHS KypCOBBIX
paboT), MpOBeACHUS MIPAKTHK

CrangapTHoe o0opyaoBanue (yueOHas
MeOelb Il 00ydaroImuxcs, pabouee MecTo
IpernoaBaTens, J0CKa)

107J1

nabopaTopust HHPOPMAITHOHHBIX
TEXHOJIOTHH - KOMITBIOTEPHBIN Ki1acc -
yueOHast ay IUTOPHs ISl IPOBEACHUS
3aHATUH CEMUHAPCKOIo TUIA
(;1abopaTOPHBIX U(UIH) MPAKTHUECKUX);
MPOBEICHUS TPYIIIOBBIX U
WHJIMBHYaJIbHBIX KOHCYJBTalU, TEKYLIETO
KOHTPOJISl ¥ IPOMEXKYTOUYHOW aTTeCTaluu

Vuyebnas Mebens Ha 18 mocagoYHbBIX MECT;
KoMIbroTepsl: Mapka HP, mogens ProOne
400 - 18 eauHUI]; MPOSKTOP: MapKa
SMART, monens UF70 - 1 enununa;
HHTEpaKkTHBHas 1ocka: Mapka SMART
Board moznens SMB680 - 1 enununa

ITomemenue gusa
CaMOCTOSITEIILHOM
paboThI

NOMEILCHUE JJIsl CAMOCTOSATEIBHON PaboThI
oOyJarormuxcst

Kommprotepsl, HOyTOYKH ¢ TIOJKITIOYCHHEM
K HH(POPMAIIHOHHO-
TEIeKOMMYHUKAIIMOHHOH ceTn «HTEepHETY,
JIOCTYTIOM B DIICKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaTEIBHYIO CPEIY
Antl’'yY

8. MeToanyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl 10 OCBOCHHMIO JUCHMITJIMHBI

Ha nexunoHHBIX 3aHATHSIX HE0OXOJMMO KOHCIIEKTHPOBAThH N3yJaeMbIi MaTepHall.

- st cucremMaTu3anuy JEKIMOHHOTO MaTepralla, KOTOpBIii OyAeT 1moJjie3eH Py NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HAaHWH, 3aITUChIBAliTe Ha KaXXJ0H JICKIIMU TEMY, BOIIPOCHI JUISl H3YUCHHS, PEKOMEHAYEMYIO JINTEPATypy.
- B xax7i0M Bompoce BBIJIETSIHTE IIIaBHOE, 00513aTeNIFHO 3alUIINTE KII0YEBbIE MOMEHTHI (OTIpeielieHue, GaKThl,
3aKOHBI, TIPaBUJIA | T.J.), HOTUYEPKHHUTE HX.
- Ecnin o copeprkanuio MaTeprana BO3HUKAIOT BOTIPOCHL, HE HYXKHO BBIKPHKHBATh, 3aIIUIINTE UX U 3a/aiiTe Mo
OKOHYAaHWU JICKIUHU UJIK HA CEMHUHAPCKOM 3aHATHUU.
- [lepen cnenyromieit nekiped 00sA3aTeIFHO IPOYNTANTE PEABLTYITYIO, YTOOBI aKTyaIM3UPOBATh 3HAHUS U
OCO3HaHHO NMPHUCTYNUTH K OCBOCHUIO HOBOTO COJIEPKAHUS

.Ha60paTOpHLIC pa6OTI)I, rae CTyAC€HTbl MAKCUMAJIbHO aKTUBHO YYaCTBYIOT B IIPAKTUYCCKOM MPUIIOKCHUU
HN3y4aceMoro Marepuajia ITUCUUIIINHBI.
- CaMOCTOﬂTeJ’ILHyIO MOATO0TOBKY K 3aHATUIO HCO6XO,HI/IMO Ha4YUHAThb C U3YYCHUSL IMOHATUHHOTO arimapara TEMBI.

PGKOMCHﬂyeM HCIIOJb30BAaTh CIPABOYHYIO JIUTCPATYPY (CJ'IOBapI/I, CIIPAaBOYHUKH, SHHHKHOHGHI/II/I), uenecooGpa3Ho

CO371aTh M BECTH CBOM CJIOBAapb TEPMUHOB.

- Ba)kHO 3alIOMHHUTb, 4TO JIF0OOI HCTOYHHK JOJIKEH HECTH JOCTOBEPHYIO HH(DOPMAIIUIO, 0COOEHHO 3TO OTHOCHTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoiiecce MOATOTOBKY HEe HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITH MPOAHAIM3UPOBaHbL. He Hy)KHO «CKauuBaTh) TrOTOBbIC pedepaThl, TaK KaKk UX
0JIHOOOpasKe MpernoiaBarelib cpasy BhISIBISET, KPOME TOTO, OHU MOTYT ObITh COMHHTEJILHOTO Ka4eCTBa.

- B nporiecce u3ydeHust TeMbl aHATU3UPYUTE HECKOJIBKO UCTOYHUKOB. VcONb3ylTe NepuoAndecKyto nevyars -
CrelUaJIbHbIC )KYPHAJIBL.

- [lone3npiM Oyner paboTa ¢ 3MEeKTPOHHBIMU YUeOHUKaMHU U yueOHBbIMH ITocoOusaME B Internet-Ondianorekax.
3aperucTpupyiTech B HUX: YHUBEpcHUTeTcKast Ondanorexa Onunaitn (http://www.biblioclub.ru/) n anexkrponHo-
oubnunoreunas cucrema «Jlaupy (http://e.lanbook.com/).

- B npouecce moaroToBKy M MoCTPOEHUs PELICHHs, TIOCTaBICHHBIX 3a/1a4, HE IPOCTO YNTAHWTE TEKCT y4eOHUKaA, HO U
BBIp@XKalTe CBOIO JINUHOCTHO-NPO(ECCHOHAIBHYIO OLIEHKY MPOYUTAHHOTO.

- 3agaHus MPaKTHUECKOTO XapaKTepa: MpoagyMaiiTe IIaH UX BHITOJHEHUS WIN PELICHUS .




- HpI/I BO3HUKHOBCHHU prIlHOCTeﬁ B IIpo1ecce paGOTbI B3aHMOHeI7[CTByI>iTC C IpernoaaBaTeiieM, KOHCYJ'ILTprﬁTeCL
10 CaMOCTOATCIIBHOMY U3YUYCHUIO TCMBI.

CamocrosiTenpHas paboTa.

- [Ipn u3ydeHnn TUCIUIUINHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS HAa 3aHATHAX, 9aCTh BOIPOCOB PEKOMEHYETCS
MPEToIaBaTEeNeM ISl CAMOCTOSTEIBHOTO H3YUCHHS.

- [Jonck oTBETOB Ha BOIIPOCHI U BHIMOJHEHUE 33AaHUH JJIsl CAMOCTOSATEIHHOM PabOThI O3BOJIUT BaM PACIIUPUTD U
yriryOUTh CBOM 3HAHMS 110 KypCy, IPUMEHNTh TEOPETHYECKUE 3HAHUS B PELICHUH 33124 PAaKTHYECKOTO
COJICpIKaHusl, 3aKPEITUTh U3yYeHHOE paHee.

- DTH 3aJ1aHus CIIEAYET BBIIOJIHATE HE «HACKOKOM», a IMOCTETICHHO, IJITAHOMEPHO, CIIEYs MOPSIKY N3yYSHUS TeM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 0OPAaTUTECh K NPENOIaBATEINIO B JICHh KOHCYJIbTalUi Ha Kadeapy.

- BeimonHuB UX, MpOaHATM3UPYHTE Ka4eCTBO UX BBIMIOJIIHEHUS. DTO TIOMOXKET BaM Pa3BHBATh YMEHHSI CAMOKOHTPOJIIS
Y OIICHOYHBIC KOMITETCHITHH.

HToroBelii KOHTPOIIb.

- Jl71s TOATOTOBKH K 3a4€Ty BO3BMHTE MEPEUCHB MPIMEPHBIX BOIIPOCOB Y MIPEMOAAaBATEIIS.

- B crincke BonpocoB BbIAEINTE TE, KOTOPHIE OBLTH PACCMOTPEHBI Ha 3aHATHIX. OOpaTUTECh K CBOUM 3aITHCAM,
BBIJICTIUTE CylIecTBeHHOE. [li1s Goiee NeTanbHOT0 N3YUeHHS U3YyIUTE PEKOMEHyEMYIO JINTEPaTypy.

- Ecnu B ciucke BOIIPOCOB €CTh TC, KOTOPLIC HC paCCMaTpUBaJIMCh HA 3aHATHU, U3YYUTC UX CAMOCTOATCIILHO.

JIJ'IH ycnemHoro 1/13yqu1/1;1 JAaHHOI'O Kypca HCO6XO}II/IMLIMI/I U JO0CTATOYHBIMU yCJ'IOBI/IHMI/I SABJIAKOTCA:
+ Ilocelenue BcexX JCKIUM.

+ [ocemenune Bcex 1a00paTOPHBIX pabOT U MPAKTHUECKUX 3aHATHA.

+ Crmada KOJUIOKBUYMOB M MHAWBUAYAIBHBIX 33 JaHHM.

+ YcmemrHoe BEIITOIHEHHE TECTOB (HO 3aBCPLUICHUTIO ceMeCTpa).




MHWHOBPHAYKH POCCHUHA

(benepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

OCHOBBI HAYYHBbIX MCCJICIOBAHUM
pabouas mporpaMma JUCHUILINHBI

. Kadenpa reopeTnuyeckoil KHOEPHETHKH U MPUKJIATHOKH
3akperieHa 3a kadeapoit (benp P P p o

MaTeMAaTUKH

HamnpagiieHre nmoAroToBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTHKa

Mpodus MaremaTu4eckoe MOAEJUPOBAHNE U MH(POPMAIIMOHHbIE
TeXHOJOTUH

dopma 00yueHHs Ounas

O611ast Tpy10eMKOCTh 4 3ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U
unpopmaruxka MMuMT-2021

VYueOHbIH [1aH

YacoB no yueOHOMY TUIaHY 144 Buael koHTpOIIS IO cemecTpam
B TOM YHCIIE: 9K3aMEHBI: 8
ayJIUTOPHBIC 3aHATHUS 56

camocTosiTennbHas padora 61
KOHTpOJIb 27

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp) 4 (8)

Hroro
Henean 12

Bupa zanaruii | VII|PILA | YIT | PII

Jlexun 18 (18 18 (18
JlabopaTopHbie 38 |38 |38 (38
Cam. pabota 61 |61 |61 |61

Yacel Ha KOHTpONB |27 |27 |27 |27

Hroro 144|144 |144|144




[Iporpammy cocraBui(u):
x.m.H., Joyenm, Xeopoea JI.A.

Penenzent(sr):
K.¢h.-m.H., [Joyenm, I[Tonomapes U.B.

Pabouast mporpamMma AUCITUTITIHEL
OCHOBBI HAYYHBIX MCCJIeJ0BAHUI

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIE 00pPA308amMeNbHbLL CMAHOAP 8bICULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyromiuii kadeapoin
Kk.m.H., ooyeum Ionvkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kaheapou k.m.u., ooyenm I[lonvrkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Ienp kypca — GOPMHUPOBAHUE Y CTYICHTOB HEOOXOIMMO# TCOPETHICCKOM 0a3bl U MPAKTHUECKUX
HABBIKOB JIJIS BEITIOJTHCHUS HAYYHBIX UCCIICAOBAHMIA.

3amaun:

1. ®opMupoBaHue y CTYJCHTA IPEACTABICHUS O HAYYHOMU JAeATeIbHOCTH B Poccuu U 3a pyOekoM.

2. V3yueHne OCHOBHBIX MPUHIIUIIOB OPTaHU3AIUHU U IPOBEACHUS HAYYHBIX UCCIICTOBAHUIA.

3. [Nony4eHue TCOPSTHIYCCKIX 3HAHUN M MPAKTUICCKUX HABBIKOB B 00JIACTH MPUMEHCHHS CUCTEMHOTO
aHaIKM3a K HAyYHBIM UCCIICIOBAHHUSIM.

4. TlpuMeHeHne OCHOB HAYYHBIX HCCIICAOBAHU K PElICHHIO (YHAAMEHTAIBHBIX U MPAKTUISCKUX
3a7ad4.

2. Mecto aucunmimubl B ctpykrype OOIT

IMuxn (pazpen) OOIL: B1.B.1B.01.01

3. Komnerenuuu ody4yamwiuierocsi, popmMupyembie B pe3yibTaTe 0CBOCHHS TUCIUNIUHBI

[K-1

CnocoOHOCTh OCYHICCTBJIATD HAYYHO-UCCICAOBATCIILCKYIO ACATCIBHOCTD C UCIIOJIb30BAHUEM
COBPCMCHHBIX I/IH(bOpMaI_lI/IOHHO'KOMMyHI/IKaI_II/IOHHLIX CHCTEM H JIOCTIDKCHUI HAaYKH U TCXHUKHN

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4alOIIMiics 10JIKeH

3.1.

3HaThb:

3.1.1.

00 opraHu3alMu Hay4HOU AesTeNnbHOCTU B Poccuu u Mupe;0 CTpYKType MOATOTOBKH HAyYHBIX KaJpOB
B Poccun; 06 OCHOBHBIX 3Tanax Hay4HBIX HCCJIEJOBAaHUI; O CHCTEMHOM aHaNN3€ HAy9HOH MPOoOIeMBbl.

3.2

YMmern:

3.2.1.

MPUMEHSTH: METOAOJIOTUIO HAYYHBIX UCCIEJOBAaHUI; METOIbI IPOBEICHNS HAYYHBIX UCCIIEI0BAHUN;
MPUHIUIIEI TPOBEACHUS OMOIMOrpaduIecKoro IMOUCKa; METOABI U MOJIXO0/IbI I0Ka3aTeIbCTBA
WCTUHHOCTH; ()OPMBI ¥ METOBI IIPEACTABIICHNUS PE3YIIBTaTOB UCCIIEJOBAHUH); TPOBOJUTH CHCTEMHBIH
aHaJIM3 TIOCTABJIEHHOH MTPOOIEMBI;

aHAJIM3UPOBATh JINTEPATYPY 110 TEME MCCICAOBAHUS; COCTABILATh IUIAHBI BBIIIOJHEHUS HAYYHBIX
HCCIIEIOBAaHUN M OTUETHI 110 MX BBIIOJIHEHHUIO; TNIAHUPOBATE M IPOBOIUTH MAIIMHHBIHN (YMCICHHBIN) U
MIPOTPaMMHBIN KCIIEPHUMEHT, 00pabaThIBaTh €ro pe3yJIbTaThl U AeTaTh BBIBOIBI HA UX OCHOBE;
TUIAHUPOBATh U3MEPEHHs, 00pabaThiBaTh UX PE3yIbTaThl; HOPMYIUPOBATH PE3YIIHTATHI
HccleT0BaHuN; 0(hOPMIIITE Pe3yNIbTaThl HAYYHBIX UCCIICOBAHHM, TOTOBUTH MILTIOCTPATHBHBIN
MaTepual U BBICTYIIATh C JOKJIAJaMU 10 TEME HAYYHOI'O UCCIIEIOBaHUSL.

3.3.

HNmMeTh HABBIKU U (WJIH) ONIBIT AEATEJBHOCTH (BJIAA€eTh):

3.3.1.

HaBBIKAMU: IIPUMEHSTH METOJII HAYYHOTO HCCIICOBAHUS MTPH PEIICHUN (PYHIAMEHTAIBHBIX U
MPUKIIAIHBIX 33]1a9; CAMOCTOSATEIFHO pa30UpaThcs B HAYYHOH JTUTEPATypeE 10 TEME HCCIICIOBaHMUS;
TUTAHUPOBATH U OCYIIECTBIATH PadOTy MO TEME MCCIEeIOBAHUN; 0(OPMIIAT PE3yIbTaThl HAYYHBIX
HCCJIEIOBAHUH.

4. CTpyKTypa M coepKaHHue TUCHUILINHBI

Kon
3aHATUSA

HaumeHnoBanue pa3aesioB u
TeM

Bwup 3ansTus

Cemectp

Yaco

KoMmnerennun

Jlutepatypa

Paznen 1

. HayKa 1 HAYYHBbIC UCCI€A0BAHUA

1.1

CraHOBIEHUE HAYKU U
Hay4HBIX HUCCIEI0BAHUI.
Hayunas nepapxus. Uctopus

Jlexun

[K-1

JI2.1, JI1.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

TIOSIBJICHUS] YYEHBIX
creneHell. Pa3sutue Hayku.
MunoBanun. MHnekc
HAyYHOTO IUTHPOBAHUS.
CoBpeMeHHBIE TPOOIEMBI
(hyHIaMEeHTaNBHOW U
MPUKJIATHOW MaTEeMaTHKH.
[lepcnekTuBHBIC
HarpaBJIeHUs] HAyYHBIX
UCCJICI0OBaHUI

1.2.

CoBpeMeHHBIE TIPOOIEMBI
(hyHIaMeHTaNBHOW U
MPUKJIQTHOW MaTEeMaTHKH.
[lepcniekTuBHBIC
HaIpaBICHUs] HAYIHBIX
HCCJIEJOBAHUMN

JlabopaTopHble

[K-1

JI2.1, JI1.1

1.3.

CraHOBJICHUE HAYKU U
Hay4HbIX UCCJIEIOBAHUII.
Hayunas uepapxus. Ucropus
MOSIBIICHUS YYCHBIX
creneHell. Pa3sutue Hayku.
MNunoBanuu. MHnekc
Hay4YHOT'O LIUTUPOBAHHUS.
CoBpeMeHHEIE TPOOIEMBI
(hyHIaMeHTaNBHOW U
MPUKJIAJHON MaTEMaTHKU.
IlepcnexTuBHBIE
HaIlpaBJICHUS HAYYHBIX
HCCIIEIOBaHUM

Cam. pabota

[IK-1

JI2.1, JI1.1

Pasznen 2

. MeToaoaorus HAaYYHBIX HC

cJea0BaHu

2.1.

OCHOBHI)IC TIOHATHA HAYYHO-
HCCIIEI0BATEIHCKON paOOTHI.
Hayunas tepmunonorus.
AKTYalabHOCTb, HAYYHAsI
HOBH3HA U NpaKTUYecKast
3HAYUMOCTb PE3YJILTAaTOB
uccienoBanusi. OCOOEHHOCTH
OpraHmu3anuu Hay4YHbIX
rccnenoBaHuii. Mertonomnorus
HAy4YHOTO TTOUCKA.
IIpumenenue JIOru4ecKux
3aKOHOB U MpaBuj. MeTo bl
MOJIETTUPOBAHUS B HAYUHBIX
UCCIIEIOBaHUSX. YUEHBIE U
NeAaroru 0 HAy4HOM
TBOPUYECTBE

Jlexkun

IK-1

JI2.1, JI1.1

2.2.

OCHOBHBIE TTIOHATHS HAYYHO-
HCCIIeI0BATEIHCKON pabOTHI.
Hayunas tepmunonorus.
AKTyanbHOCTh, HAyIHAS
HOBH3HA U NIPaKTHYECKas
3HAYMMOCTb PE3yJIbTaTOB
uccienoBanus. OcodeHHOCTH
OpraHU3aluK HAyIHbBIX
uccienoBanuit. Merogonorus
HAy4YHOT'O MOMCKA.

JlabopaTopHsie

[K-1

JI12.1, JI1.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

IIpumeHeHne TOru4ecKux
3aKOHOB U IpaBWI. MeToabl
MOJICIINPOBAHMSA B HAYTHBIX
HCCICIOBAHUAX

2.3.

OCHOBHBIE IOHATHS HAYYIHO-
HCCIIeI0BATEIbCKON pabOTHI.
Hayunas TepMunonorus.
AKTyanabHOCTh, HAYYHAsI
HOBH3HA U MPaKTHYeCKast
3HAUYMMOCTb PE3YJIbTaTOB
uccaegoBanus. OcobeHHOCTH
OpTraHM3aINH HAyIHBIX
HCCIIefoBaHUN. MeToq0I0T s
HAYYHOTO ITOHCKA.
[IprMeHeHHE TOTHIECKUX
3aKOHOB W TIPaBWII. MeTOo B!
MOJICIINPOBAHMSA B HAYTHBIX
HCCIIETOBAaHUIX

Cam. pabota

IK-1

JI2.1, JI1.1

Pasznen 3

. OcHoBHBIE TANILI U CTaaum (l)yH}IaMeHTaJ'lI)HbIX u 1p

HKJIAIHBIX HAYYHBIX HC

cjaen0BaHuM

3.1.

N3yuenue cocrosiHusA
BOIIPOCA M BEIOOP TEMBI
HCCJIEIOBAHMM; TOCTAHOBKA
LIEJIM ¥ 3a]1a4 HCCJIEJOBAHMM;
00ocHOBaHHE 00BEKTA U
TpeaMeTa HCCIIeJOBaHui;
BEIOOp OOIIEH U YaCTHBIX
METOJUK MCCJICIOBaHUM;
BBINOJIHEHUE UCCIIETOBAHUS
(TIpoBeeHNE IKCTIEPHMEHTA,
M3Yy4YeHHE JOKYMEHTOB,
dhopmupoBaHue 6a3 JaHHBIX U
Iip.); o6paboTka
IKCIIEPUMECHTAIBHBIX TaHHBIX
M OIHCAaHUE XO0/a
HCCJIEIOBAaHHM;
TpeJICTaBICHUE, aHAIIN3 U
OIICHKA PEe3yIIbTaTOB
HCCJIEIOBAaHHM;
(hopmynHpoBKa BEIBOJIOB U
Hay4HbBIX MOJIOKEHUH

Jlexkun

8

2

[IK-1

JI2.1, JI1.1

3.2.

O6ocHOBaHME BEIOOpA TEMBI.
Br16op npeamera u o0bpeKTa
HCCIEIOBaHUN. AHaIN3
METOJ0B HCCIEI0BAHUSI.
O0o0cHOBaHME aKTyaJIbHOCTH,
HOBU3HBI U TIPAKTUYECKON
3HAYUMOCTH HCCIIEIOBAHUS

JlabopaTopHsie

[K-1

JI2.1, JI1.1

3.3.

ObocHOBaHME BEIOOpA TEMBI.
Br16op npenmera, o6bexTa u
METOIOB UCCIICIOBAHUSL.
O6ocHOBaHNE aKTyaJIbHOCTH,
HOBU3HBI U TIPAKTUYECKON
3HAYUMOCTH HCCIICIOBAHUSL.
Crenenp pa3pabOTaHHOCTH
poOIEMBI

Cam. pabota

[K-1

JI2.1, JI1.1




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3anaTusi | Cemectp

Yacos

KoMnerennuun

JIureparypa

Pasznen 4

CTpyKTypa BBINYCKHOM pa

00TBI 6akanaBpa

4.1.

Hens, 3amaun 1 TpeOOBaHUS
K BBIITYCKHOH paborTe.
CrtpyKkTypa BBITYCKHON
paboThI 1 TpeOOoBaHUSA K ee
CTPYKTYPHBIM JIEMEHTaM:
TUTYIBHBIN JIUCT; pedepar;
COJICpIKaHUe; BBEJICHUE;

OCHOBHas 4acCTh, 3aKJIIFOUCHHUC

(BBIBOJIBI); CITUCOK
HCIIOJIH30BaHHBIX
HMCTOYHUKOB; IPUIIOKEHUS

Jlexmn 8

IK-1

JI2.1, JI1.1

4.2.

[oaroToBKa K BHIOJIHEHHUIO
BBIITYCKHOH pabOTHI: BEIOOD
TeMBbl, GOpMUpOBaHUE
3aJaHMs Ha BHITIOJHEHHUE
paboThI, BEIOOP METOTUKH
UCCIeIOBaHUs M PabOTHI HaJ
HNCTOYHHUKAMMU JIUTCPATYPhI;
cbop MaTepHasos,
cocTaBieHnue oudmuorpadum,
aHaIM3 U 0000IIeHNe
COOpaHHOTO MaTepuaia

Jlabopatopusie | 8

[K-1

JI2.1, JI1.1

4.3.

®opMupoBaHUE U
oopmieHrE OCHOBHBIX
PYOpHUK BBHITYCKHOM pabOTHI

Cam. pabota 8

[K-1

JI2.1, JI1.1

Pa3znen 5. BoiOop u cocTaB/ieHHe IUIaHA MPOBeAeHNs UcciienoBanus. O0001eHne, aHAIN3 H
odopmiieHne pe3yJbTaTOB IKCIIEPUMEHTA

5.1.

IMoxroroBka rrana
HCCIICIOBaHHUN IO TEMeE
BBIITYCKHOH paboTHI
GaxanaBpa. M3ydueHne
00BbeKTa UCCIICJIOBAHMS.
PazpaboTka stanos
WCCIeIOBaHMsI. AHAIN3
MPEIIoIaraeMbIxX
Pe3yIbTaTOB UCCIICIOBAHMSL.
AHanu3 uX HOBU3HEI

Jlexmn 8

[K-1

JI2.1, J11.1

5.2.

IMoaroroBka rurana
UCCIICIOBAaHHUN IO TEME
BBIITYCKHOH pabOTHI
OakanaBpa. M3ydeHnune
00beKTa UCCIICJIOBAHMS.
PazpaboTka 3TamnoB
WCCIIeIOBaHMsI. AHAIN3
MPEII0IaraeMbIX
PE3yIbTATOB UCCIICIOBAHUSL.
AHanu3 uX HOBU3HEI

JlabopartopHsie | 8

[K-1

JI2.1, J11.1

5.3.

IMoaroroBka riana
UCCIICIOBAaHHUN IO TEME
BBIITYCKHOH pabOTHI
OakanaBpa. M3ydeHue
00BEKTa UCCIICTOBAHMS.
PaszpaboTka 3TamnoB

Cam. pabota 8

[K-1

JI2.1, J11.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

HCCIeIOBaHusA. AHaIN3
MpeIoIaraeMbIxX
Pe3yIbTaTOB UCCIICTOBAHIS.
AHanu3 uX HOBU3HBI

Pa3nea 6

. PaGoTta c iutepatypoii

6.1.

PaboTa Hag nuTepaTypHbIMU
ucroynukamu. [ToaroroBka
0030pa JuTeparypsl. AHAIH3
MCTOYHHKOB HAy4YHOU
nndopmanuu. [Tornckosblit
anmapar pedepaTuBHBIX U
CIpPaBOYHO-
MH()OPMAMOHHBIX H3JaHNH
(B TOM UmcCIIe HA
3JIEKTPOHHBIX HOCHTEIISX).
HudpopmanmonHo-
oubmmorpaduueckue
n3ganusa. CoBpeMeHHbIE
ABTOMAaTH3MPOBaHHbIC
MH()OPMALMOHHO-TTOUCKOBBIE
CHCTEMEI, 0a3kl ¥ OaHKU
NaHHBIX. Mcroibp30BaHue
Hurepuer. Kputnueckas
OLICHKA
oubnuorpaduaeckoro
MaTepHana, ero oopadboTka u
BBIPa0OTKA OKOHYATEIBHBIX
(hopMyITHPOBOK.
CucremaTtuszanus MaTepyaia

Jlexuun

[K-1

JI2.1, JI1.1

6.2.

Bubnuorpadudeckuii mouck
MO TEME UCCIIEJOBaHMU.
ITon6op KIFOUEBBIX CIIOB.
CocraBneHune cImcka
JUTEpaTypHl 110 TEMe
uccienoBanus. Hayunsie
(baxTbHI: HOBU3HA, TOYHOCTb,
00BEKTUBHOCTH 1
JIOCTOBEPHOCTh

JlaGopaTopHsie

IK-1

JI2.1, JI1.1

6.3.

Bubnmorpadudecknii mouck
0 TeMe HCCIIeJOBAHMSI.
IToxGop KITFOYEBHIX CIOB.
CocraBieHne CIIucKa
JMTEpaTypHl 110 TEME
MCCIIeI0BaHUS

Cam. pabota

[K-1

JI2.1, JI1.1

Paznen 7

. Odopmiienune u npeacTaBiaeHne Pe3yIbTATOB HAYYHBIX HCCJIECAOBAHUM

7.1.

TpebdoBanus Kk 0(OpMIICHHUIO
BBIITYCKHOH pabOTHI
Gakamaspa. OdopmieHue
Tekcta padotel. OdopmiieHne
tabmui. [IpaBuna
pasmMemieHust Gopmyn B
tekcte. [Ipencrasnenne
WJUTIOCTPALUH B TEKCTE.
OdopmiieHre crircka
UCIIOJIb3YEMOI1 JIUTEPaTypHl.

Jlexun

8

2

[K-1

JI2.1, J11.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

[IpaBuia opopmieHus
OoubnmrorpaduIecKux CChITOK
B Tekcre. Oopmienne
npunoxxeHud. [logroroska
JOKJIaJa K 3aIUTEe BITyCKHOH
paboTbl. AHamu3

[Iporpammbl « AHTHILIATHAT»

HenmocTaTkoB padot. [Imaruar.

7.2.

Pabora Hag 0030pom
JIUTEPATYPHI 110 TEME.
Teoperuueckue
UCCIIE/IOBaHUS
IKCIEPUMEHTAIbHBIC
UCCIIEI0BaHMUS

JlabopaTopHble

[K-1

JI2.1, JI1.1

7.3.

OdopmiieHue TadJIHiI.
[IpaBuna pa3zmeieHus
(hopMy B TEKCTE.
IIpencraBnenue
WIIOCTPALMN B TEKCTE.
OdopmiieHre crircka
UCIIONIB3yEMOM JINTepaTyphL.
[pasmta opopmieHUs
OubrorpaUIECKUX CCHITOK
B Tekcre. OdopmieHne
MIPUIOKEHUN

OdopmiteHre TeKCTa PadOTHL

Cam. pabota

15

[K-1

JI2.1, JI1.1

Pasznen 8

. MaTremaTnueckas OﬁpaGOTKa PE3yIAbTATOB UCCTICT0BAHUSA

8.1.

C6op, 00paboTKa 1 aHAIIK3
MepBUYHOI HH(pOpMAIHH.
IIpumenenue
CTaTHCTHYECKUX METOJIOB
00paboTku
9KCIIEPUMEHTAIIbHBIX
JTaHHBIX, KDUTEPUEB
JIOCTOBEPHOCTH H
a/IeKBaTHOCTH MoOJIeTIel
M3y4aeMbIM IIPOLIECCaM HIIH
sBieHusIM. OlleHKa TOYHOCTH
Y HaJIS)KHOCTH PE3yJIbTATOB
IKCTIEPUMEHTA U MOJIEJIbHBIX
pacueroB. [Ipumenenue
BBIYHCIIUTEIbHBIX METOJIOB

Jlexkun

8

2

IK-1

JI2.1, JI1.1

8.2.

AHanu3 nepBUYHON
uHpopmanuu. [TpumeHeHnE
CTaTHCTHYECKUX METOJIOB
00paboTku
HKCHEPUMEHTAITBHBIX
JIAHHBIX, KPUTEPUEB
JIOCTOBEPHOCTH U
aZIEKBaTHOCTU MOJIENIEH.
O11eHKa TOYHOCTH U
HaJIe)KHOCTH PE3yIbTaTOB
MO/IEJIBHBIX PacueToB.
IIpumenenue
BBIYHCIINTEIBHBIX METOJIOB

JlabopaTopHbie

[K-1

JI2.1, J11.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

8.3.

C6op, 00paboTKa 1 aHAIU3
MIePBUYHOI HH(pOpMAIHH.
IIpumenenue
CTATHCTUYECKUX METOJIOB
00paboTku
9KCIIePHUMEHTAIBHBIX
JaHHBIX, KPUTEPHEB
JIOCTOBEPHOCTH U
a/IeKBaTHOCTH MoJiesen
M3y4aeMbIM IIPOLIECCaM HIIH
sBieHusIM. OLleHKa TOYHOCTH
Y HaJIC)KHOCTH PE3yJIbTaTOB
9KCIIEPHMEHTA ¥ MOACIBHBIX
pacueroB. [IpumeHeHHe
BBIYUCITHTEIBHBIX METOJIOB

Cam. paboTta

[K-1

JI2.1, JI1.1

Pa3nen 9

. IlpaBuna oopmiienust u

pencTaBieHusl BHITYCKHbIX padoT

O0akanaBpa

9.1.

OdopmiieHIE BBITYCKHON
paboThI. SI3BIK U CTHIIB
W3II0KEHUSI MaTepuana.
Hcnonbs3oBaHue CIIOBECHBIX
KOHCTPYKLIHH, CTAaHJAPTHBIX
CJIOBOCOYETAaHUU U
BBIPAKEHUH B TEKCTE
I'pammartuyeckue
0COOEHHOCTH U
CHUHTaKCUYECKOE MOCTPOCHUE
TEKCTa BEITYCKHOU pabOTHI

Jlexkun

8

2

[IK-1

J2.1,J11.1

9.2.

SI3BIK U CTUJIb U3JIOKEHUS
Marepuana. Vcnosp3oBanue
CJIOBECHBIX KOHCTPYKLUH,
CTaHIAPTHBIX
CJIOBOCOUYETaHUN U
BBIPAXCHUH B TEKCTE
I'pammaTndeckue
0COOEHHOCTH U
CHHTaKCHYECKOE TIOCTPOCHHUE
TEKCTa BBITYCKHOH PabOTEHI.
OdopmiteHHE BBIITYCKHON
paboThI HAa TEPCOHAIEHOM
KOMITBIOTEPE, OPOIIIOpPOBKA
paboTel. PekoMenaanuu mo
MOJATOTOBKE ¥ 0(hOPMIIEHUIO
BBIITYCKHOH pabOTHI

JlaGopaTopHsie

[K-1

JI2.1, JI1.1

9.3.

OdopmiteHIE BBIITYCKHON
paboThI. SI3BIK U CTHIIB
W3JIOKEHUS MaTepuana.
Hcnonp3oBaHue cI10BECHBIX
KOHCTPYKLUH, CTAHIAPTHBIX
CJIOBOCOUYETaHUN U
BBIPAKEHUI B TEKCTE
I'pammarnyeckue
0COOEHHOCTH U
CHHTaKCHYECKOE ITOCTPOCHHE
TEKCTa BBIITYCKHOM PabOTEHI.
PaboTa Hag pyKomHchIo.
IMoaroroBka k 3amure:

Cam. paboTta

10

[K-1

JI2.1, J11.1




Kon HaumenoBanue pa3aesoB u | Bua 3ansaTus Cemectp | YacoB | Komnerennuu | Jiuteparypa
3aHATHSA | TeM

HalMCaHUe TeKCTa
BBICTYIIICHHS, OTOOp U
odopmiieHHEe
WIUTIOCTPATHBHOTO
(rpaduueckoro) MmaTepuaa,
BBIHOCHMOTO Ha 3alIUTy

S. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KOHTpOJlebIe BOIIPOCHI U 3a1aHUA IJIsI IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U leOMe)KyTO'lHOﬁ
aTTeCTAllMM IO UHTOraM OCBOCHHSA JUCIHUIIJIMHBI

Cwm. [Ipunoxxenue

5.2. Tembl nMCbMEHHBIX PadoOT IS NPOBeJeHHUA TEKYIEero KOHTPOJst (3cce, pedpeparsl, KypcoBbie padoThl U
ap.)

Cwu. [Ipunosxenue

5.3. DoHI OLIEHOYHBIX CpeaAcCTB IJisl IPOBEACHUSA l'lpOMe)KyTO‘l]—[Oﬁ arrecranmun

Cwm. [Tpunosxenue

[punoxenns

ITpunoxenue 1. @DOC OcHobl Hayu ucesi UMuMT GakanaBpuat.doc

6. YueOHO-MeTOANYecKOe U HH(OpMalIHOHHOE o0ecTieyeHne I CIMIIJIMHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHOBHas nuTEpaTYypa

ABTOpBI 3aruaBue HzpareabcrBo, roj JJ1. aapec
JI1.1 | Ky3nuenos, OCHOBBI HAYYHBIX Hamkos u K°, 2018 http://znanium.com/catalog/prod
1 .H. HCCIIeIOBaHM: yueOHOe uct/415064
nocooue

6.1.2. JlononHuTeNnbHAs TUTEpaATypa

ABTOpBI 3aruaBue HzpareancTBo, rojg 4. aapec
JI2.1 | Wlxnsp M.@. | OCHOBBI HAy4HBIX M.: Jlamkos u Ko, 2019 | https://biblioclub.ru/index.php?p
uccrenoBanuii: YueOHoe age=book red&id=684505
nocobune

6.2. Ilepeuennb pecypcoB HHGPOPMALUOHHO-TeIeKOMMYHUKAMOHHOM ceTH ""MHTepHeT"

HasBanue . aapec

o1 OOpazoBaTenbHbIH MaTeMaTHUECKUI caiiT caiit http://www.exponenta.ru/
http://www.exponenta.ru/

22 Cro6oaHas sHIMKIONEq s Bukumeaus (http://ru.wikipedia.org)
(http://ru.wikipedia.org)



https://www.asu.ru/sveden/education/programs/subject/351110/fos375448/

33 B nomorup acrimpanTam ¥ COUCKaTENsIM: http://www.aspirinBY .org/
DneKTpoHHAs KHUTA
http://www.aspirinBY .org/

24 OcHOBBI Hay4YHBIX HccienoBannii IVK B https://portal.edu.asu.ru/course/view.php?id=4860
cucreme Moodle

6.3. IlepevyeHb NPpOrpaMMHOro odecrevyeHust

HaKeTLI I MAaTEMATHYCCKUX BI:I‘{I/ICJ'IeHI/II‘/‘I, Ha6opa nu peZ[aKTI/IpOBaHI/Iﬂ TEKCTAa U npe3eHTauHﬁ: WOI‘d, EXCC],
SciLab, Power Point

Microsoft Windows

7-Zip

AcrobatReader

6.4. llepeuyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. O6pazoarensubiit moptan Antl'Y http://portal.edu.asu.ru/ 2. Dnexrponnsiit katanor Hb Antl'Y «Kuaurmy»:
http://www.lib.asu.ru/app/elecat/elecat=index1?base=book

3. UznarenbetBo «JIaHb» [DIEKTPOHHBIH pecypc]: 3MeKTpoHHO-0nbnnoTeunas cucrema. — URL:
http://e.lanbook.com/

4. MznarenbctBo «HOpaiit» [DaeKTpoHHBIN pecypc]: aaekTpoHHo-0nbaroTeunas ciucrtema. — URL: http://biblio-
online.ru

5. ObC «YHuBepcurerckas oubmmoreka onliney: https://biblioclub.ru/

6. OBC Antl'Y: http://elibrary.asu.ru/

7. OnexrponHas 6a3a maHHeIXx ZBMATH: https://zbmath.org/

7. MaTtepuajibHO-TEXHUYECKOE o0ecnedeHne T CHUIIUHbI

Aynuropus Ha3znauenue OobopynoBanue
320J1 MeJIaTeKa, YNTaJbHbIN 331 — MOMEILCHUE YuebHas Mmebesb Ha 15 mocaouHbIX MECT;
JUTSL CAMOCTOSITEIILHON pabOThI MePCOHAIBHBIC KOMITBIOTEPHI C BBIXOJIOM B
UH(OPMALIMOHHO-

JIEKTPOHHYIO HH(POPMAIIHOHHO-
00pa3oBaTeNbHYIO Cpeay;

YueOHast ayquTopus | IUIS IPOBENICHUS 3aHATHH JIeKIIMOHHOTO Tnna, | CranmaptHoe obopynoBaHue (yueOHas

W(HIIH) TPAaKTHYECKUX ), TPYIIIOBBIX U TperoaBaTens, JOCKa)
WHJIMBHYaJIbHBIX KOHCYJIbTAlUi, TEKYIETO
KOHTPOJISl ¥ TIPOMEKYTOYHOM aTTeCTalny,
KypCOBOT'O POEKTUPOBAHUS (BBIIOIHEHHUS
KYpPCOBBIX PaboT), IPOBEACHUS IPAKTHK

VYueOHast ayaAuTOpHsl | AJIsl IPOBEICHUS 3aHATHH JIeKIMOHHOTO THIa, | CraHnapTHoe obopynoBaHue (yueOHas

U(WIN) NPaKTHYECKUX ), TPYIIIOBBIX U MIpenoaaBaTes, 10cKa)
UHIUBUAYAJIBHBIX KOHCYIbTAIUH, TEKYIIEro
KOHTPOJISI U IPOMEXYTOUHOHN aTTecTaluH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBIIOIHEHHUS
KYpPCOBBIX paboT), IPOBEACHUS IPAKTHK

8. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMI0 JUCHMUITJIMHbI

Ilo AUCHUINIMHE NPEAYCMOTPCHBI JICKIIMOHHBIC 3aHATHS, IPAKTUIYCCKUC 3aHATHA U CAMOCTOATCIIbHAA pa60Ta. Ha

TCICKOMMYHHUKAIITUOHHYIO CETH I/IHTepHeT u

3aHATHI CEeMMHApPCKOTO THIA (Ja0opaTOpHBIX | Mebenpb aist oOydaromuxcs, pabodee MecTo

3aHATHI CEMHHApCKOro Tumna (Ha60paTOpHLIX mebenn JUIsL 06yqa}01111/1xca, pa60qee MECTO

AYAUTOPHBIX JICKHUAX U JICKIUAX-TIPE3CHTAINUAX 6yaeT MpeACTaBJICH KaK OCHOBHOI Martepual, Kacalonmﬁcs{ OCHOB

HAYYHBIX UCCIICIOBAHUI COTTIACHO YUEOHOI IporpamMme, Tak U IOTOHUTEILHBIC MATCPUAIIBI, CBA3aHHBIC C
MOJrOTOBKO# BBIITYCKHOW KBATH()UKAMOHHOW PaOOTHI.

[IpaxTrdeckue 3aHATHA MPEIIONATaloT MPOBEPKY 3HAHUH 110 TEKYIIUM TeMaM; ITOJydeHne KOHCYIbTaNi 10
BonpocaM noarotroBku BKP; cnauy mabopaTopHBIX paboT IpernoaaBaTeltio.




Ha camocrositensHyto paboty crynenram otBogurcs bosee 50% Harpy3ku 1o JUCLUIIIMHE, TOATOMY OHA
MPEAINOoIaraeT MMEMEHTBI CAMOCTOSTENBHOTO H3YUCHNUS TEOPETHUECKOTO MaTEpPHalla, BBIOJIHEHNE HHANBUAYAIBHBIX
3aJaHUMH, TTIOATOTOBKY OTYETa MO 1a0OpPaTOPHOMY IIPAKTHKYMY.

PesynpTaT 0OCBOCHUS JUCIUITIIMHBI — 3K3aMEH, KOTOPBII BBICTABISIETCS CTYACHTaM HA OCHOBE 3HAHWH, yMEHHUH U
HaBBIKOB, MPHOOPETEHHBIX B MPOIECCE U3YUCHUS JUCHUIUINHBL. KpUTepun NomydeHns OLEHKH 10 AUCIUILUINHE
OCHOBAHBI Ha OAJTbHO-PEHTHHTOBOM CHCTEME.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaiiCKuil TOCYJapCTBEHHbBIN YHUBEPCUTET»

IIpukiaagHas cTaTUCTHKA
pabouas mporpaMma JUCHUILINHBI

. Kadenpa reopeTnuyeckoil KHOEPHETHKH U MPUKJIATHOKH
3akperieHa 3a kadeapoit (benp P P p o

MaTeMAaTUKH

HamnpagiieHre nmoAroToBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTHKa

Mpodus MaremaTu4eckoe MOAEJUPOBAHNE U MH(POPMAIIMOHHbIE
TeXHOJOTUH

dopma 00yueHHs Ounas

O611ast Tpy10eMKOCTh 33ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U
unpopmaruxka MMuMT-2021

VYueOHbIH [1aH

YacoB no yueOHOMY TUIaHY 108 Buapl koHTpOIIA 110 cemecTpam
B TOM YHCIIE: 3aUeThI: 6
ayJIUTOPHBIC 3aHATHUS 42

camocrosTeNlbHas pabota 66

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp)| 3 (6)

Hroro
Heneanp 225
Bupa zanaruii | YII | PIIA | VIT | PI1
Jlexuuu 16 (16 16 (16

Jlabopatopusie |26 |26 (26 (26

Cam. pabota 66 |66 |66 |66

Utoro 108|108 |108 (108




[Iporpammy cocraBui(u):
0.¢h.-m.H., npogheccop, Aneasun 1.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouast mporpamMma AUCITUTITIHEL
IIpuknagHasi CTATUCTHKA

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoii kKudbepHeTUKHU U NPUKJIATHONH MaTeMATHKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiicteus nporpammsl: 2021-2025 yu. T.

3aBenyromiuii kadeapoin
k.m.H., ooyeum Ionvkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionHenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kaheapou k.m.u., ooyenm I[lonvrkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

OcBoeHUE OCHOBHBIX METOOB U aJITOPUTMOB MPHUKIATHON MaTeMaTH4eCKO CTaTUCTHKH, a TAKXKE
TEXHOJIOTHH aHaIn3a JaHHBIX B CPEie CTATUCTUYECKUX MPOTPaMMHBIX POIYKTOB.
K ocHOBHBIM 3a1auaM Kypca OTHOCSITCA: 3HAKOMCTBO C OCHOBHBIMU METOJIaMU U alrOPUTMaMHU
MPUKJIAJHONW MaTeMaTHYECKOW CTaTUCTHKY U aHaJIM3a JaHHbIX; H3YUYCHHE OMbITa IIOCTPOCHUS 1
UCIIOJIb30BaHNUs MaTEMAaTUUECKOI CTATUCTHKY NPU UCCIIE0OBAaHUU PEabHBIX 3a/1a4 B YKOHOMUUYECKON
U COLMAIbHOM cdepe; 00yueHHe TEXHOJIOT UM 1 HaBbIKaM aHalli3a JaHHBIX B CPelie COBPEMEHHBIX
CTaTHCTHYECKHUX MIPOTPAMMHBIX MPOTYKTOB.

2. Mecto aucunmimabl B ctpykrype OOIT

Lukn (pazgen) OOIT: B1.B./1B.01.01

3. Komnerenuuu ody4yaruierocsi, popmMupyembie B pe3yabTaTe 0CBOCHHUS TUCIUNIUHBI

[K-1

CnocoOHOCTh OCYILICCTBJIATD HAYYHO-UCCICAOBATCIILCKYIO ACATCIBHOCTD C UCIIOJIb30BAHUEM
COBPCMCHHBIX I/IH(l)OpMaLlI/IOHHO'KOMMyHI/IKaI_[I/IOHHLIX CHCTEM H IOCTIDKCHUI HAaYKH U TCXHUKHN

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4YarOIIMiics 10JIKeH

3.1. 3HaTh:

3.1.1. OCHOBHBIE ITIOHATHUS U METOABI IIPUKJIAJHON MAaTEMATHYECKOM CTaTUCTUKU

3.2 YMmern:

321 peuiatbh TpaAMIUOHHBIC 3aJa49n HpI/IKJ'IaI[HOI‘/'I CTaTUCTHUKH, IPOBOJUTH aHAJIN3 JAHHBIX C TIPUMECHCHUEM

COBPEMEHHBIX CTATUCTUYCCKUX MMAKETOB IMPUKIIAJHBIX ITPOTpaMM
3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):
3.3.1. METOJIaMH{ | aJITOPUTMaMH IIPUKJIAJTHONH MAaTEMaTHIeCKON CTaTUCTHKH, a TAKXKE TEXHOJIOTHAMH
aHaIM3a IAaHHBIX B CPEJ/Ie COBPEMEHHBIX CTATUCTHYECKUX IPOrPAaMMHBIX IIPOAYKTOB
4. CTpyKTYypa U colepKaHue TUCUUILIUHBI

Kon HaunmeHoBaHue pa3aeioB Bua zanatus | Cemectp | YacoB | Kommerenuum | Jluteparypa

3aHATHS | ¥ TeM

Pa3znen 1. OcHOBHBIE MOHATHS MPUKJIATHON MaTeMATHYECKOH CTATUCTUKHU

1.1. OmnucarenpHas cratuctika. | JlaboparopHbie | 6 2 IK-1 J12.2, JI1.1,
PamxxupoBaHue 4MCIOBBIX J1.2,J12.1
nanHbIX. [TocTpoenue
THCTOTPaMM M (YHKIMH
pacrpeneneHus

1.2. I'pynnupoBka u nepuunas | JlaGopatophsie | 6 4 IK-1 JI1.1, JI1.2,
00paboTKa JaHHBIX J12.1

1.3. [MepBuuHas o6paboTka u Cawm. pabora 6 8 IK-1 J12.2,J11.1,
BU3yaJIM3allis JaHHbIX JI1.2, J12.1
SKCIIEpUMEHTA

Paznen 2. OuennBanue napaMeTpoB pacnpe/ejJeHU U MPOBepPKa CTATHCTHYECKUX THII0Te3

2.1. Toueunsie u uHTepBaNILHBIE | JlaGopaTopHbie | 6 4 IK-1 J12.2, JI1.1,
onenku. [ToctpoeHue JI1.2,J12.1




Kon HaumeHnoBaHue pa3aesioB Bupa 3anaTus Cemectp | YacoB | Komnerenuun | Jluteparypa
3aHATHSA | M TeM
JIOBEPUTEIIBHBIX
HMHTEPBAIOB
2.2, IIpoBepka Jlexmn 6 4 IK-1 JI1.1,J11.2
IapaMeTPUIECKUX THITOTES.
IIposepka
HernapaMeTpUYeCKUX
THIIOTE3
2.3. [IpoBepka runores Cawm. pabota 6 12 IK-1 J12.2, JI1.1,
J1.2,J12.1
Pa3znen 3. lucnepCHOHHBIN U KOPPEISIMUOHHBII aHAIN3
3.1 OnHODaKTOPHBIH Jlexmn 6 2 IK-1 J1.1,JI1.2
JMCTIEPCHOHHBIHN aHAIIH3
3.2 MsuorodakTopHbIi Jlextuu 6 2 IK-1 JI1.1, JI1.2
JUCTIEPCUOHHBIN aHaIIN3
3.3. MHo>xecTBeHHas Jlabopartophsbie | 6 4 IK-1 JI1.1, JI1.2,
KOppemsuus J2.1
3.4. [IpoBenenune Cawm. pabota 6 12 IK-1 J12.2, JI1.1,
JUCIIEPCUOHHOIO aHAJIN3a J1.2,J12.1
Pasnen 4. PerpeccuoHHblii aHAIM3
4.1. [TapHas nuHelHas u Jlexruu 6 2 IK-1 JI1.1, JI1.2
HEJIMHEWHas perpeccust
4.2. [TapHas nuHelHas U Cawm. pabota 6 8 IK-1 JI1.1, JI1.2,
HEeJMHEWHAs PETPECCHst J12.1
4.3. MmuoxecTBeHHas perpeccus | Jlaboparopusie | 6 4 IK-1 J1.1, JI1.2,
J2.1
4.4, MuoxectBeHHas perpeccust | Cam. padora 6 10 IK-1 J1.1, JI1.2,
2.1
4.5. ITocTpoenue u aHanus3 Jlabopatopusie | 6 4 IK-1 JI1.1, JI1.2,
YpaBHEHHUS PETPECCUH J12.1
Pa3znen 5. luHaMuKa ¥ NPOrHO3MPOBAHHE BPEMEHHBIX PsiIOB
5.1. Kpussie pocra. Tpenp Jlexmn 6 2 IK-1 J1.1,J11.2
5.2. Ce30HHAasE KOMIIOHEHTA Jlexun 6 2 IIK-1 JI1.1, J11.2
5.3. OcTaTtouHass KOMIIOHEHTa Jlexun 6 2 IIK-1 JI1.1, J11.2
54. IMocTpoeHue u Cawm. pabora 6 16 IK-1 J12.2,J11.1,
aJIeKBaTHOCTh MOJEIH JI1.2, J12.1
5.5. ITocTpoenwue nmporHosa Jlaboparopusie | 6 4 MK-1 JI1.1, JI1.2,
J2.1

5. ®oHJ OLIEHOYHBIX CPEACTB

5.1. KOHT])O.]'ILHLIC BOIIPOCHI U 3a1aHUA 1JId MPOBEACHUSA TEKYIIEIr0o KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ

aTTeCTAllMM IO UTOraM OCBOCHHSA NUCIHUIIJIMHBI

CM. ITPMJIOXEHUE




5.2. TeMbl NHCHMEHHBIX Pa0OT /15 NPOBEICHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble pad0Thl H
ap-)

CM. ITPMJIOXEHUE

5.3. @®oHA OLEHOYHBIX CPEICTB VIS IPOBeIeHHs IPOMEKYTOYHOH aTTeCTalul

CM. ITPUJIOXKEHHME

Ilpuioxenns

Tpunoxenne 1. ®| ®OC_TIC_01_03_02-1-2021.docx

6. YueOHO-MeTOAuYecKoe U MH(OPMAIITUOHHOE o0ecriedyeHue TN CIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTEpaTypa

ABTOpBI 3arunaBue H3zpareabcrBo, roj JJ1. aapec
JI1.1 | Jdpouos C.B. | Martemarudeckas craructika: | Antl'Y, 2016 http://elibrary.asu.ru/handl
efasu/2845
JI1.2 | Munenb IMpuknagnas matematudeckas | Tomck: TYCVYP, 2016 http://biblioclub.ru/index.p
AA. CTaTUCTHKA: yuyeOHOe mocobue hp?page=book&id=480889

6.1.2. JlonosHuTENbHAS IUTEPATYpa

ABTOpBI 3ariaBue H3pareancTBo, rog Du1. aapec
JI2.1 | CeewnukoB | Ilpukiamnsie MeToabl Teopun | M3marenberso "Jlans", https://e.lanbook.com/book
AA. BEPOSITHOCTEH: Y 4eOHUKH 2012 /3184
JI2.2 | Opouor C.B. | COOpHUK 3a/1a4 [10 TEOPHH Amtl'Y, 2013 http://elibrary.asu.ru/xmlui
CITy4aHBIX POLIECCOB U /handle/asu/172

CTOXAaCTHYECKOMY aHAIH3Y:

6.2. Ilepeyennb pecypcoB HHGPOPMALUOHHO-TeIeKOMMYHUKALMOHHOM ceTH ""UHTepHer"

HasBanue da. aapec
21 Caiit 6ubnuorexu Antl'Y www.lib.asu.ru;
22 3JIEKTPOHHO-OMOIHOTEYHAs CHCTEMa www.e.lanbook.com;
n3areabcTBa «JIaHby»
23 3JIEKTPOHHO-OMOIHOTEYHAs CHCTEMa www.biblioclub.ru
"YuauBepcureTckas 6ubdanorexa online"
24 CcBO0OOIHAs SHIMKIIONE NS «BUKHIIE TUsDY http://ru.wikipedia.org
35 DneKkTpoHHBIN yueOHbIH Kypc B Moodle https://portal.edu.asu.ru/course/view.php?id=6278

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

[IporpammuOe obecrieueHue A MPOBeAeHN pakTuaeckux padot: Microsoft Office Excel, SPSS
Microsoft Windows

7-Zip

Acrobat Reader

6.4. Ilepevyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM



https://www.asu.ru/sveden/education/programs/subject/351113/fos375451/

1. O6pazoBarensHbli opTan Antl'Y http://portal.edu.asu.ru/
2. Znanium.com [DJeKTPOHHBIN pecypc]: 3IeKTpoHHO-0rbmmoTeuHas cuctema. — URL: http://znanium.com
3. U3narenbcTBO «JlaHby [DIMEKTPOHHEIN pecypc]: AneKTpoHHO-0nbnnoreuynas ciucrema. — URL:

http://e.lanbook.com/

4. MznarenbctBo «HOpaiit) [D1eKTpoHHBIN pecypc]: aaekTpoHHo-0ubmroTeunas cucrtema. — URL: http://biblio-

online.ru

5. UzparensctBo MITHMO [Dnekrponnsiii pecypc]. — URL: www.mccme.ru/free-books. CBo6oaHO
pacmpocTpaHseMble KHUTH U3aTebcTBa MOCKOBCKOTO LIEHTPa HEMIPEPBIBHOTO MATEMAaTHYECKOTO 00pa30BaHusI
6. Marematunueckas 6ubmuoreka [Dnekrponusiii pecype]. — URL: www.math.ru/lib.

7. PykoHT [ DneKTpoHHBIH pecypc]: MexoTpacieBas aaeKTpoHHas oubmnoreka. — URL: http://rucont.ru

8. Dnextponnast 6ubamoreka BU CI'Y [Onektponnsiit pecypc]. — URL: http://www.bfsgu.ru/elbibl

9. Dnekrponnas oudbnuoreka CI'Y [Dnextponnsiii pecype]. — URL: http://library.sgu.ru/

10. Dnextponnas 6a3a manasix ZBMATH: https://zbmath.org/

7. MaTepnaﬂbno-TexnnquKoe o0ecneyeHue AUCHHUIIIMHBI

Ayauropus

Ha3znauenue

OobopynoBanue

YyeOHas ayTuTopUs

JJIA TIPOBEACHUA 3aHATUH JICKIIMOHHOI'O
THIIA, 3aHATHI CCMHHApPCKOro Tumna
(;1abopaTOpHBIX M(MITH) TPAKTUUECKUX),
rpynmoBbIX U UHAUBUAYAJIbHBIX
KOHCYJIbTallUii, TEKYIIEr0 KOHTPOJIS U
IIPOMEXYTOYHOM aTTecTally, KypcoBOIrO
MPOEKTHPOBAHMS (BBITOJHEHHUS KYPCOBBIX
pabot), MPOBEACHUS MPAKTHK

CrannaptHoe obopynoBanue (yucOHas
MeOenb 111 00yJarnuxcs, padouee MecTo
npernogaBaTess, J0CKa)

109M nmabopaTtopust HTHPOPMAITHOHHBIX TEXHOJOTHI | YdeOHas MeOenp Ha 13 mocaZoYHbBIX MECT;
- KOMITBIOTEPHBIN Ki1acc — yueOHast pabouee MecTo IpernogaBaTens; JOCKa
ayIUTOpUs AT IPOBEACHUS 3aHATHH MarHUTHO-MapKepHas | IIT.; KOMIIBIOTEPHI:
CEMHHAPCKOTo THIIa (J1a00paTOPHBIX H(HMIIN) mapka NAIO Corp Z520 - 13 en.
MPAaKTUYECKHX ); TPYIIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTaIlH
205J1 nabopaTopust HHPOPMAITUOHHBIX TEXHOJOTHH | YdeOHas MeOenp Ha 9 MocalOuHBIX MECT;
- KOMIIBIOTEPHBIH KIIace - yueOHast komubroTepsl: Mapka KitamaC Oduc,
ayIUTOpUs IJI NPOBEACHUS 3aHATHI moHuTopsl: Mapka ACER monens
CEMHHAPCKOTO THIIA (Ja00paTOPHBIX H(WIIN) V223HQL - 8 exqunuIl; 1ocka
MPaKTUYIECKUX ); IPOBEICHIS IPYIITOBBIX U naTepakTuBHas Triumph MULTI TOUCH
WHANBUAYAIBHBIX KOHCYIbTAIM, Tekymmero | 78 + npoextop NEC UM280X B
KOHTPOJISI ¥ IPOMEXKYTOYHOH aTTeCTaIiH KOMILJIEKTE
320J1 MeJIMaTeKa, YNTaJbHbIN 331 — MIOMEILCHUE YuebHas MmeOesb Ha 15 mocaouHbIX MECT;
JUIS CAMOCTOSITENIFHOM paboThI HepCOHANbHBIE KOMITBIOTEPHI C BBIXOJIOM B
HHPOPMALNOHHO-
TEJIEKOMMYHHKAIIMOHHYIO ceTb IHTepHeT u
JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpeay;
106J1 [IOMELIEHUE ISl XpPAaHEHUS U Cremnaxu — 3 wT. ocumuiorpad, masuipbHas

npoduIaKTHIeCKOro 00CIyKUBaHUS
y4eOHOTO 000PYIOBAHWSI

CTaHIIUS, HCTOYHUK TOKA, TIEPECHOCHEIE
HOYTOYKH

8. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMI0 JUCHMUITJIMHbI

1. I[J'IS[ YCIIEHIHOI'0 OCBOCHU COACPIKAHUA NUCHUIIIINHBI HGOGXO,Z[I/IMO Mnoceuarhb JCKIUN, NPUHUMATb aKTUBHOC
y4yacTue B pa60Te Ha CEMHHApEC, NPAKTUICCKOM U J'Ia60paTOpHOM 3aHATHH, 4 TAK)XKC BBIIIOJHATH 3a/IaHUA,
npeajaracMbiC NperoaaBaTeiicM Jid CaMOCTOATCIIbHOTIO U3yUYCHU.

2. Jlexius.

Ha nexmmio IIPUXOAUTE HE OIa3abIBasA, TaK KaK 3TO HEOTUYHO.




Ha nekunoHHbIX 3aHATHSIX HEO0X0JMMO KOHCIIEKTUPOBATh N3ydaeMblil MaTepuai. [y cucremarn3anyun
JIEKIMOHHOTO MaTepuaa, KOTOpbIi OyAeT MoJe3eH NPH MOATOTOBKE K HTOTOBOMY KOHTPOJIIO 3HAHHH, 3aIIChIBaliTe
Ha Ka)KJJOH JIEKIINHU TEMY, BOIIPOCHI ISl H3YUCHHUS, PEKOMEHAYEMYIO JINTEPATYPY.

B kaxxnom Bompoce BEIAEISIHTE TIIaBHOE, 00s3aTENIFHO 3aMUIINTE KITI0YEBbIE MOMEHTHI (OIIpeaeieHue, (GpakTsl,
3aKOHBI, IPaBUJIA U T.J.), TOJIEPKHUTE HX.

Ecnm no cozmepxaHuio MaTeprana BO3HUKAIOT BOIIPOCHI, HE HYXXHO BBIKPUKUBATH, 3AMTUIINTE UX U 3aJalTe 110
OKOHYaHMH JICKIIMH WM Ha CEMHUHAPCKOM HJIH J1a00OpaTOPHOM 3aHSTHU.

[epen cnenyromieii nekunei 00s3aTeNbHO NTPOYUTANTE MPEABIIYIIYIO, YTOOBI aKTyaIM3UPOBATh 3HAHUS U
OCO3HaHHO NMPUCTYNHUTh K OCBOEHUIO HOBOTO COJICPKAHUS.

3. CemuHapckoe (IIpakTH4ecKoe) 3aHsAThE — 3TO GpopMa paboThl, TJe CTYACHTH MaKCUMAJIbHO aKTHBHO YYacTBYIOT B
00CYX/ICHUU TEMBI.

J11s MOATOTOBKY K CEMUHAPY HEOOXOAMMO B3SITh IUIAaH CEMUHAPCKOTO 3aHATHSA (y MPENOAaBaTENs).
CaMOCTOSITENFHYIO TOJITOTOBKY K CEMHHAPCKOMY 3aHSITHIO HEOOXOIMMO HAYMHATH C M3Y4EHHS OHATHHHOTO
anmapaTa TeMbl. PeKoMeHIyeM HCIoNb30BaTh CIIPABOYHYIO JTUTEPATYpy (CIOBapH, CIIPABOYHHKH, SHIMKIIONEIIHN),
IIeTIECO00PA3HO CO3aTh M BECTU CBOH CJIOBAPh TEPMUHOB.

Ha cemunap BeIHOCHTCS 0OCYKIECHHE HE OJTHOTO BONIPOCA, IIO3TOMY BasKHO MPOCMATPHUBATh U H3ydaTh BCE BOIIPOCHI
ceMHHapa, HO OJIMH U3 BOIIPOCOB HCCIIEA0BATh Hanboee ITyO00Ko, ¢ MCIOIb30BaHUEM JOTIOIHATEIBHBIX
MCTOYHMKOB (B TOM YHCIIE TEX, KOTOPBIE BBl HAIIIA CAMOCTOSTENbHO). He HY»KHO nepeckasbIBaTh JEKIIHUIO.

BakHO 3alIOMHUTB, YTO JIIO0O0H MCTOYHUK JIOJKEH HECTH JIOCTOBEPHYIO HH(POPMAIHIO, 0COOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3zoBanuu Internet - pecypcoB B mpoiiecce MOArOTOBKY He HY)KHO UX aBTOMAaTHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITH TIPOAHAIM3UPOBaHbL. He Hy)KHO «CKauuBaTh» rOTOBbIE pedepaThl, TaK KaK UX
0JTHOOOpasue Mperno/iaBarelib cpasy BBISIBISIET, KPOME TOTO, OHU MOTYT OBITh COMHHTENILHOTO Ka4ecTBa.

B nponecce n3yueHnst TEMBI aHATU3UPYHTE HECKOJIBKO HCTOYHUKOB. Vcnonb3yiTe nepnogudeckyro neyarts -
CHeIUaIbHBIC KyPHAIIBL.

[Tome3nsM OyzaeT paboTa ¢ IEKTPOHHBIMU YIeOHUKAMH U y4eOHBIMHU TTIOCOOMSIMHE B Internet-OudnarmoTexax.
3aperucTpupyitech B HUX: yHUBepcuTeTckas oubmmoreka Ounaita (http://www.biblioclub.ru/) u snexTponHo-
oubnmmnoreunas cucremMa «Jlauey (http://e.lanbook.con/).

B npomnecce MoATOTOBKH U MMOCTPOCHUSI OTBETOB NPH BHICTYIUICHUH HE NMPOCTO MEPECKA3bIBAWTE TEKCT YUeOHMKA, HO
Y BBIpa)KaiTe CBOIO JIMYHOCTHO-ITPO(PECCHOHANBHYIO OLEHKY TPOYUTaHHOTO. [[pUHMMaliTe ydacTHe B TUCKYCCHUSIX,
KPYTJIBIX CTOJIaX, TaK KaK OHU Pa3BHMBAIOT BalllM HABHIKK KOMMYHHMKAaTHBHOTO 00LIeHus. Ecin kK ceMHUHapCKuM
3aHSATHSAM IIPEJIAraroTCs 3aJaHns MPAKTUUECKOT0 XapaKkTepa, MPOJLyMaiTe IIaH UX BBIOJHEHHS WM PELICHUs IPU
MOATOTOBKE K CEMHHApY.

[Tpu BO3HMKHOBEHUH TPYJHOCTEH B Ipoliecce MOrOTOBKH B3aUMO/ICHCTBYHTE C ITpenoaaBaTesem,
KOHCYJIbTUPYUTECH 110 CAMOCTOSITEIbHOMY M3YUEHHIO TEMBI.

4. JTabopatopHoe 3aHsTHE — 3TO PopMa padOTHI, I/Ie CTYACHTHl MaKCUMaJIbHO aKTUBHO YYacTBYIOT B 00CYKICHUHT
TEMBbI 1 BBIIOJIHSIIOT HAa TIEPCOHAIBHBIX KOMITBIOTEPAX 3aAaHus npernoaaBares. /s moAroToBKH HeoOX0AnMO
MOJIYYUTh Yy TIPETIOIaBaTelIs 3aJlaHue.

CaMOCTOSTeNFHYIO TTOJITOTOBKY K JIaDOpaTopHOii paboTe HEOOX0ANMO HAYWHATh C U3yUEHUS TOHATHIHHOTO
anmnapaTa TeMbl. PekoMeH1yeM HCIonb30BaTh CIIPaBOYHYIO JIUTEPATypy (CIOBapH, CIIPABOYHHKH, SHIMKIIONEIIHN),
11e7IeCO00Pa3HO CO3/1aTh M BECTU CBOM CJIOBAPh TEPMUHOB.

BakHO 17151 TOATOTOBKM K paboTe MpocMaTpUBATh U U3y4aTh BCE OTHOCSIIMECS K HEH BOIPOCHI HE TOJIBKO IO
JICKLHUSIM, HO U C UCIIOJIb30BaHUEM JIOTIOJIHUTEIbHBIX HICTOYHUKOB (B TOM YHCJIE TEX, KOTOPbIC BbI HAIILIN
CaMOCTOSITENIHHO).

BaxxHO 3alIOMHHUTb, 4TO JIFO00I HCTOYHHK JOJIKEH HECTH IOCTOBEPHYIO HH(OPMAIHIO, OCOOCHHO 3TO OTHOCHUTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoiiecce MOATOTOBKY HEe HY)KHO UX aBTOMATHYECKU
WCIIOJIb30BaTh, OHH JOJDKHBI OBITH IPOAHAIN3UPOBAHBI, TaK KK MOT'YT OBITH COMHHUTEIILHOT'O Ka4ecTBa.

B nponiecce u3yueHust TeMbl aHATM3UPYHTE HECKOJIBKO HCTOYHUKOB. Mcrionp3yiiTe IeproIuuecKylo neqaTh -
CreaIbHbIC )KyPHAJIBL.

[Tone3nsiM Oynet paboTa ¢ AIEKTPOHHBIMU Y4eOHNKaMH 1 y4eOHBIMH TIocoOusimu B Internet-Onbdianorekax.

[Tpy BO3HHUKHOBEHUH TPYJHOCTEH B Ipoliecce MMOrOTOBKH B3aUMO/ICHCTBYHTE C ITpenoaaBaTeseM,
KOHCYJIbTUPYHUTECH I10 CAMOCTOSITEIIbHOMY M3YUEHHIO TEMBI.

5. CamocrosTensHas pabora.

[Ipu u3yueHnn TUCUMUILIMHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS HA JICKIMAX U CEMUHAPCKHUX 3aHATHAX, YACTh
BOIIPOCOB PEKOMEH/IYETCSI IIPEeTo/aBaTeieM JIJisi CAMOCTOSTENILHOTO U3y4yeHust. [IoOMCK OTBETOB Ha BOIPOCHI U
BBITIOJIHEHHE 3a/IaHUH [l CAMOCTOSTEIbHON pabOThI TIO3BOJIMT BaM PACIIMPHUTh U YIIIyOUTh CBOM 3HAHUS 110 KypCY,
NPUMEHHUTH TEOPETUUECKHIE 3HAHUS B PEIICHHUH 3a/1a4 MPAKTHYECKOTO COJIepIKaHUs, 3aKPEIUTh U3yYSHHOE paHee.
OTH 331aHKs CIIE/IYET BBIMOJIHSITH HE «HACKOKOMY, & TIOCTENICHHO, IJIAHOMEPHO, CIIE/Ys! MOPSIIKY U3yUYCHUS TeM
Kypca.

[Tpy BOBHUKHOBEHUH BOIIPOCOB 0OPATUTECH K MPEMNOAABATENIO B ICHb KOHCYJIbTAIMI Ha Kadeapy.

BpInomHuB MX, NPOaHAIM3UPYHTE KaUeCTBO UX BBIOJIHEHHS. DTO IOMOXKET BaM pa3BUBATh YMEHHS CAMOKOHTPOJIS
Y OLICHOYHBIC KOMIIETCHIUH.




6. ITOroBbli KOHTPOJIB.

JIJ1sl MOATOTOBKHY K 3a4€Ty BO3BMHTE CIHCOK MPUMEPHBIX BOIPOCOB U 3aJaHU y IpenoaaBaresns. B crmcke
BBIJICTINTE T€ BOTIPOCHI, KOTOPBIE OBLIN PACCMOTPEHBI Ha JIEKINH, CEMHHAPCKUX U 1a00PAaTOPHBIX 3aHATHSAX.
OO6paruTech K CBOMM 3aIHCSIM, BBIICIHUTE CyIIecTBEHHOE. i1t Gosee qeTanbHOTO H3yUCHUS H3YIUTe
pEKOMEHAyeMYI0 TuTepatypy. Eciu B cimcke BOIpocoB €CTh T€, KOTOPBIE HE PACCMATPUBAIIICH Ha JICKIHH,
CEMUHAPCKOM 3aHITHH, U3yIUTE UX CAMOCTOSATEIBHO.

IIponymaiite cBOIt OTBET Ha 3a4eTe, ero Joruky. IloMHHUTE, UTO Balll OTBET YKPACUT CChUIKA HA UCTOYHUK
JUTEPaTyphl, WUTIOCTPALIUS IPAKTHUKU IPUMEHEHHS TEOPETUYECKOTO 3HAHUS,a TAKXKE YBEPEHHOCTh U HalU4YHUe
ABTOPCKOH apryMeHTUPOBAaHHOI MO3UIMHK KaK OyayIero cyobexTa npoecCHOHAIBHOM eI TeTbHOCTH.
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HamnpagiieHre nmoAroToBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTHKa
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dopma 00yueHHs Ounas

O611ast Tpy10eMKOCTh 33ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U
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VYueOHbIH [1aH

YacoB no yueOHOMY TUIaHY 108 Buapl koHTpOIIA 110 cemecTpam
B TOM YHCIIE: 3aUeThI: 6
ayJIUTOPHBIC 3aHATHUS 42

camocrosTeNlbHas pabota 66

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp)| 3 (6)

Hroro
Heneanp 225
Bupa zanaruii | YII | PIIA | VIT | PI1
Jlexuuu 20 |20 20 (20

Jlabopatopusie |22 |22 |22 |22

Cam. pabota 66 |66 |66 |66

Utoro 108|108 |108 (108
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

TEXHOJIOTUM.

npn06peTeHI/Ie 0a30BbIX 3HAHMI M HABLIKOB B 00JIACTH CHCTEMHOIO aHa/IN3a PCaIbHBIX MPOLECCOB U
06’beKTOB, HCCJICIOBaHUS UX CBOHCTB Ha OCHOBE MaTeMaTUYECKUX METOJIOB U I/IHq)OpMaHI/IOHHLIX

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.B.01.01

3. KoMnerenuuu oﬁyqammerocsn, (bopanyeMble B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

YK-1

Cnocoben OCYIIECTBJIATH IMOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTC3 I/IH(lJOpMaHI/II/I, NPUMCHATH
CHCTEMHBIM TTOJAXO/I JJIst PEeUICHM MOCTABJICHHBIX 3ada4

B pe3yJbTare 0CBOCHUSA NUCHUIIJIMHBI oﬁyqalomnﬁcﬂ JOJIZKCH

3.1.

3HaThb:

3.1.1.

HalpaBJICHUS pa3BUTHUS
METOOOJIOTHH,

2 - crocoObI ONMMCAHUS CUCTEM, TIOXO0IbI MOAETHPOBAHUS CUCTEM;
3 - OJX0Ibl U3MEPEHHUSI CBOMCTB 00BEKTOB (KaueCTBEHHO, JIMOO KOJMYECTBEHHO OINPEEICHHBIX);
4 - MeToIbI OLIEHKH UHTETPATbHBIX CBOMCTB OOBEKTOB;
5 - MeTo/1bI aHaNN3a 3aKOHOMEPHOCTEH ()YHKIIMOHUPOBAHHUS O0BEKTOB,;
6 - MeTO/IbI aHANIN3a CUCTEMbI PAa3HOPOIHBIX (PaKTOPOB.

1 - OCHOBHBIE ITOHATHS TCOPUHU CUCTEM U CUCTECMHOI'O aHaJIn3d, COBPEMCHHBIC HpO6J’IeMBI n

3.2

YMmern:

3.2.1.

1 - rpaMOTHO ONIEpHPOBATH TEPMUHAMH NTPEAMETHOM 00J1acTH;
2 - NCTIONIB30BATh N3yYEHHBIC METOABI Ha MPAKTHKE;
3 - IPaBMJILHO MCTOJIKOBBIBATD PE3yJIbTaThl aHAIM3A.

3.3.

HNMeTh HABBIKYU U (WIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1L

METOJaMH

[IEPEMEHHBIX,

W3MEHEHHMs, pa3paboTKu

CHCTEMBI B3aUMOCBSI3aHHBIX ()aKTOPOB;
5 - naTepperanuy (IpeIMeTHOI) TOJTyYEHHBIX PE3yIbTaTOB.

1 — cuctemHoro aHaIM3a 0OBEKTOB U MPOLECCOB PA3THYHON TPUPOJIBL;
2 - uenernosaraHus, BbIJICJICHNs 3JIEMEHTAPHOT'O COCTaBa CUCTEMbI, HICHTH(OUKAIIMN YIIPABIISIEMbIX

napaMeTpoB, (AKTOPOB BHEIIHEH CPeJibl, Pe3yIbTUPYIOIIUX PU3HAKOB B CUCTEME;
3 - cbopa 1 00pabOTKHU TAaHHBIX;
4 - aHanmu3a OTAEIbHBIX CBOUCTB OOBEKTOB M MX COBOKYITHOCTH, IIOCTPOCHUS 3aKOHOMEPHOCTEH X

4. CTpyKTypa U collepKaHHue TUCHUILINHBI

Kon
3aHATHUSA

HaumenoBanue pazaesioB
H TeM

Bwup 3ansaTus

Cemectp

YacoB

KoMnerennuun

Jluteparypa

Paznen 1

. Teopml CHUCTEM U CUCTEMHOI'0 aHAJIN3a

1.1

I/ICTOpI/IH CTaHOBJICHUA
TCOPUU CUCTEM U
CHUCTCMHOT'O aHaJIM3a.

Jlexun

VK-1

2.5, J13.1,
J1.1,J13.2,
J12.3, J12.4,




Kon HaumeHoBaHue pa3aesioB Bup 3ansaTus Cemectp | YacoB | Komnerennuu | Jluteparypa

3aHATHA | ¥ TeM
OcCHOBHBIE TIOHATHUS TEOPUHU JI1.2,J12.2
CHCTEM U CHCTEMHOI0
aHaju3a.

1.2. Cucrema: ompeneneHue, Jlexnnu 6 2 VK-1 JI2.5, J13.1,
CBOWCTBA, KITaCCH()UKAITU. JI1.1, JI3.2,
OO0t anropuT™ JI2.3,J12.4,
MIPOBEJEHUS CUCTEMHOIO JI1.2, JI2.1,
HCCIEA0BAHUS, CIIOCOOKI J12.2
OTIMCAHUS CUCTEM,
00IIEMETOJ0IOTHUECKHE
pOOIEMBI

1.3. UreHne mUTEpaTypHI IO Cam. pabota 6 15 YK-1 J12.5, J13.1,
teMe "OCHOBBI TEOpUHU JI1.1, JI3.2,
CHCTEM U CUCTEMHOTO JI12.3,J12.4,
aHanmza". JI1.2,J12.2

Pa311e.11 2. MeTO}IbI CHUCTEMHOI'0 aHaJIu3a

2.1. Metobl U3MepeHuUs Jlexuu 6 2 VK-1 J12.5, J13.1,
CBOWCTB OOBEKTOB: PaHTH U JI1.1, J13.2,
HIKAJIBI, 0COOEHHOCTH J12.3,J12.4,
pUMEHEHUS 1 00paboTKH J11.2,J12.2
JIaHHBIX

2.2. MeTtonas! OLEHKHA Jlexmn 6 2 VK-1 JI2.5, J13.1,
MHTETPAJIbHBIX CBOMCTB JI1.1, JI3.2,
o0beKTa: METoJ MPOCTON JI12.3,J12.4,
PaHXUPOBKH, METOJ JI1.2,J12.2
MONAPHBIX CPaBHEHUN

2.3. MeTobI OLEHKH Jlexuu 6 2 VK-1 J12.5, J13.1,
WHTETPAIBbHBIX CBOHCTB JI1.1, JI13.2,
00BbeKTa: METOJT aHAJIH3a JI12.3,J12.4,
uepapxuit JI1.2,J12.2

2.4. Merton oneHKH Jlexmn 6 2 VK-1 JI12.5, J13.1,
WMHTETpaJIbHBIX CBOMCTB JI1.1, JI3.2,
00beKTa: METOJI IIIaBHBIX JI12.3, J12.4,
KOMITOHEHT JI1.2,J12.2

2.5. CTaTUCTHYECKUE MOJEIH Jlexuu 6 2 VK-1 J12.5, J13.1,
CHCTEM: JINHEHHABIE JI1.1, JI13.2,
PErpeCCUOHHBIE MOJIEIIH. JI2.3,J12.4,
OcobeHHOCTH pa3pabOTKH. JI1.2, J12.2
[IpobGnemsl crienupuKany,
UICHTU(HKAIINH,
(axTopuzanny,
HaOJIroeHUs.

2.6. CTraTUCTHYECKHE MOIETN Jlexknmu 6 4 VK-1 JI2.5, J13.1,
CHUCTEM: JIOTUT-, TPOOUT- U JI1.1, J13.2,
TOMOUT- perpeccum, J12.3, J12 .4,
BapUaHTHI IPUKIIATHBIX J11.2,J12.2
3aJa4, KpUTCPUH KauyecTBa
mozeneit (ROC-ananus)

2.7. Mopaenu cucTeMbl Jlexun 6 2 VK-1 JI2.5,J13.1,
¢axropos: baeiicoBckue JI1.1, J13.2,
CETHU JOBEPUS JI2.3,J12.4,

JI1.2,J12.2




Kon HaumeHoBaHue pa3aesioB Bup 3ansaTus Cemectp | YacoB | Komnerennuu | Jluteparypa
3aHATHS | U TeM
2.8. PazpaboTtka mikai, coop u Jlabopatophsie | 6 2 YK-1 JI2.5,J13.1,
[IpeBapUTeNbHAs JI1.1, J13.2,
00paboTKa TaHHBIX J12.3, J12.4,
J11.2,J12.2
2.9. Brruncienue peiituara JlabopatopHsie | 6 2 YK-1 J12.5, J13.1,
00BEKTa METOIOM MPOCTON JI1.1, J13.2,
PaHXUPOBKH, METOAOM JI2.3,J12.4,
MOIIAPHBIX CPaBHEHUM JI1.2,J12.2
2.10. Brruncnenue peiftunra Jlabopatophsie | 6 2 YK-1 JI2.5,J13.1,
00BbEeKTa METOIOM aHAIM3a JI1.1, J13.2,
uepapxuit J12.3, J12.4,
J11.2,J12.2
211 Brruncienue peiituara JlabopatopHsie | 6 2 YK-1 J12.5, J13.1,
00BbeKTa METOOM IJIaBHBIX JI1.1, JI3.2,
KOMITOHEHT JI12.3, J12.4,
J1.2,J12.2
212, Crarucruueckoe JlaGopatophsie | 6 4 YK-1 JI12.5, J13.1,
MOJIETUPOBaHUE:! JI1.1, JI13.2,
CTaTHCTUYCCKHUN aHAJIN3, JI2.3,J12.4,
JIMHEHast perpeccusl. JI1.2,J12.2
2.13. CraTtucTudeckoe JlabopatopHsie | 6 6 YVK-1 J12.5, J13.1,
MOJETUPOBAHUE CUCTEM: JI1.1, JI3.2,
pa3paboTKa JIOTHCTUIECKOI JI2.3,J12.4,
MOJIEJIH PErPECCUH, AaHATIN3 JI1.2,J12.2
Ka4yecTBa MOJIEIH,
MHTEpIpeTaLHs
K03 PHUIIUECHTOB MOICTH
2.14. PaspaboTtka BaitecoBckoit JlabopatopHsie | 6 4 YK-1 J12.5, J13.1,
cetn noBepus (maket Netica) JI1.1, J13.2,
J12.3, J12.4,
J11.2,J12.2
2.15. [Ikansl 1 paHTu Cawm. paboTta 6 12 YK-1 J12.5,J13.1,
JI1.1, J13.2,
J12.3, J12.4,
J1.2,J12.2
2.16. Brruncienue peiituara Cam. pabota 6 12 YK-1 J12.5, J13.1,
00BEKTOB JI1.1, J13.2,
J12.3, J12.4,
J1.2,J12.2
2.17. CraTucrudeckoe Cam. paboTta 6 12 YK-1 JI2.5,J13.1,
MOJIETTUPOBAHUE CHCTEM JI1.1, JI13.2,
J12.3, J12.4,
J1.2,J12.2
2.18. Pazpabotka baiiecoBckoii Cam. paboTta 6 15 YK-1 J12.5,J13.1,
CETHU JOBEPUS JI1.1, JI13.2,
J12.3, J12.4,
J11.2,J12.2

5. ®oHJ OLIEHOYHBIX CPEACTB

5.1. KOHTpOﬂbHLle BOIIPOCHI U 3a1aHUA 1JId MPOBEACHUSA TEKYIIEIr0o KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ

aTTeCTAllMM IO UTOraM OCBOCHHSA NUCIHUIIJIMHBI




CM. pHUIIOKEHHE.

5.2. TeMbl NHCbMEHHBIX PadOT JJ15 MPOBEIEHHS TEKYIIEro KOHTPoJs (3cce, pedepaThbl, KypcoBbie padoThHI H

Ap.)

CM. IpuioKeHue.

5.3. DoHI OLIEHOYHBIX CpeacTB AJisd IPOBEACHUSA HpOMe?KyTO‘IHOfI arrecranmuun

CM. puoKeHue.

IIpuioxenus

IIpunoxenue 1. DOC-TIMuM_IIp cucreMHblii aHanu3_3ader.doc

6. YueOHO-MeTOAuYecKoe 1 MH(OpPMAIITUOHHOE 00ecTiedyeHue TN CIIUTIIUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHOBHas nUTEpaTYypa

ABTOpBI 3arunaBue H3pareancrBo, rog JJ1. aapec
JI1.1 | Ay6una WU.H. OCHOBEBI M.:U3narensetBo IOpaiir, https://biblio-online
MATEMATUYECKOI'O 2018 .ru/book/AE81649F
MOJEJIMPOBAHUA -D411-4FF5-8733-
COLUAJIBHO- 614106E0D831
3KOHOMMYECKUX
IMPOIIECCOB. YuebHuk u
MPaKTUKYM Jijisi bakanaBpuara u
Maructpatypsl: ['pudp YMO BO
JI1.2 | Tumodees B. SKOHOMETPUKA 2-¢ u3., M.:U3narensctBo IOpaiir, https://biblio-online
C., ®agneeHkoB | mep. u JA0M. YUeOHHUK i 2019 .ru/book/CE6771B
A.B., aKaJeMHUYeCKOTo OakaiaBpHara: C-1935-43F3-8D96
[exonauu B. I'pup YMO BO -7680E6645862
0.
6.1.2. JlonoyiHuTENIbHAS IUTEPATYpa
ABTOpBI 3ariaBue HM3paTeancTBo, roa du1. aapec
JI2.1 | Banaranckui [MpuknaaHOM CUCTEMHBIH Wsparensctso HI'TY, 2013 http://www.studentl
H.A. aHanmu3: yaebHoe mocobue ibrary.ru/book/ISB
N9785778221734.h
tml
2.2 CHCTEMHBIN aHAIN3 U MsparensctBo FO)HOTO http://biblioclub.ru/i
MaTeMaTHYECKOe (beneparbHOTO ndex.php?page=boo
MO/JIETTMPOBAHNE CII0KHBIX yHuBepcurera, 2015 k_red&id=462018
9KOJIOTHYECKHX U
9KOHOMHYECKUX CHCTEM.
TeopeTHyecKre OCHOBBI H
npuitoxkenus: Hayunsie
MOHOTpadun
JI2.3 | Bonkosa B.H., TEOPUA CUCTEM U M.:UznarensctBo IOpaiir, https://biblio-online
JlenncoB A A. CUCTEMHBI AHAJIU3 2-¢ 2019 .ru/book/7057E48D
U310, TICP. U AOI. YUCOHHK IS -241E-4EF2-B636-
aKaJIeMHUYECKOTO OaKalaBpHara: 5C84E4F678AC

I'pudp YMO BO



https://www.asu.ru/sveden/education/programs/subject/351096/fos375432/

JI2.4 | 3arpanoBckas TEOPUS CUCTEM U M.:UznarensctBo Opaiir, https://biblio-online
A.B., Diiccuep CUCTEMHbIN AHAJIN3 B 2018 .ru/book/332DESB
10.H. OKOHOMUKE. YuebHoe E-B679-450F-BD7
oco0we IS aKaJIeMIIECKOTO 4-823B8893CEEC
6axanaspuata: ['pup YMO BO
JI2.5 | Opnos AW [MpuknagHas CTATHCTHKA: M.: Dk3ameH, 2009 http://biblioclub.ru/i
ndex.php?page=boo
k&id=234537
6.1.3. JlonoJIHUTEIbHBIE UCTOYHUKH
ABTOpBI 3ariaBue H3paTebeTBO, roj 1. agpec
J13.1 | ATy, Mar. Teopwust CHCTEM M CHCTEMHBIH Ay, 2013 http://elibrary.asu.r
daxk., Kad. aHanmu3 [ DIeKTPOHHBIH pecypc]: u/handle/asu/473
TEopeT. (ocobwe Ay paKT. 3aHATHIHA):
KHOCpHETHKU U | y4eO. DJICKTPOH. U311, Ui By30B
TPUKIL.
MaTeMaTHKH
JI3.2 | Kysnenos B.B. | CUCTEMHBIN AHAJINS3. M.:U3narensctBo IOpaiir, https://biblio-online
- OTB. pen. V4eOHUK U IPAKTHKYM IS 2018 .ru/book/489A965E
aKaJIeMHUYECKOTo OaKalaBpHaTa: -87FC-474C-A640-
I'pud YMO BO 0330297E28EE

6.2. IlepeyeHnb pecypcoB HHGPOPMALUMOHHO-TeIeKOMMYHUKALMOHHOM ceTH ""UHTepHer"

HaszBanue . aapec
91 OnextpoHHas 6ubnroTeuHas cucrema "Jlanp" .
http://e.lanbook.com
22 Hayunast anextponnas oudnunoreka "Elibrary".
http://elibrary.ru
33 OnexTpoHHas OMOIMOTEYHAs CHCTEMa N3aTeNIbCTBA
"KOpaiit". http://biblio-online.ru
D4 HznarensctBo MITHO (cBOGO1HO-
pacnpocTpaHsieMble KHUTH). www.mccme.ru/free-
books
35 Ob6pasoBarensHblil moptan Antl'Y.
http://portal.edu.asu.ru
26 OOmuiepoccuiickuii MaTeMaTHIECKUH MOPTAIl.
http://www.mathnet.ru/
37 OVYMK/I Ha oOpazoBarensHOM noprane Antl'Y https://portal.edu.asu.ru/course/view.php?id=888

(Moodle)

6.3. IlepevyeHb MPOrpaMMHOro odecreveHust

Tabmu4HbBIN Tpo1ieccop, TEKCTOBBINA MPOIECCOP, ONIEPANIMOHHASI cUCTeEMa, (PalIOBBI MEHEIKEP, TOCTYI K
WHTEPHET, apxuBaTop, Acrobat Reader.

6.4. Ilepevyens HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

OnexrponHas 6a3a naHHbIXx ZBMATH: https://zbmath.org/

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHMIIMHBI

Aynuropus

Ha3znauyenune

OdopynoBaHue




Aynuropusi Hasnauenue Oo6opynoBanne
203JI nabopaTopust HHPOPMAITUOHHBIX TEXHOJIOTHIA VYueOnas MeOenp Ha 14 OCaI0YHBIX MECT;
- KOMITBIOTEPHBIN Ki1acc - yueOHast ayquropus | koMmnbrorepsl: Mapka ASUS mozens i5-
JUTS IPOBeIeHMS 3aHATHI ceMuHapckoro Tama | 6500 - 14 equaunI
(;1abopaTOPHBIX U(WIH) MPAKTHUECKUX);
MIPOBEICHUS TPYMIIOBBIX U MHINBUIYATBHBIX
KOHCYJBTAINH, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOH aTTeCTaluu
204J1 nabopaTopust HHPOPMAITUOHHBIX TEXHOJIOTHIA VYueOnas MeOenp Ha 14 OCaI0YHBIX MECT;
- KOMITBIOTEPHBIN Kiacc - yueOHast aynuropus | komnbrorepsl: Mapka DEPO mozens Neos
JUIS TIDOBEJICHHMS 3aHATHI ceMuHapckoro Tuna | 260 - 14 equnui; MHTEpakTHBHAS H0CKa
(;rabopaTopHBIX M(MIIH) MPAKTUUECKHX); Smart board 680 IV co BcTpoeHHBIM
MPOBEEHUS IPYNIOBBIX U HHIUBUAYAIbHBIX MIPOEKTOPOM V25
KOHCYJIBTAINH, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHON aTTeCTallul
320J1 MeauaTeKa, YUTaJbHBIN 341 — IOMEIIEHNE I | YdeOHas MeOens Ha 15 mocagoyHbIX MECT;
CaMOCTOSTETFHON pabOTHI MIEPCOHATBHBIC KOMITBIOTEPHI C BEIXOJIOM B
nHpopmManmoHHo-
TeIeKOMMYHHUKAIIMOHHYIO ceTh MIHTepHeT
1 3JIEKTPOHHYIO HH(POPMAIOHHO-
00pazoBaTeNbHYIO Cpeay;
106J1 MOMEILEHUE 7151 XpPaHEHUSI U Cremnaxu — 3 wT. ocrmyutorpad,

NpOPHIAKTHIESCKOTO 00CTYKHBAHHA
y49e0HOTO 000pyIOBaHUS

HasyIbHAS CTAHLMS, ICTOYHUK TOKa,
MIEpEHOCHBIC HOYTOYKH

YuebHast ayquTopus

JUIS TIPOBEZICHUS 3aHATHH JICKIIMOHHOTO TUIIA,
3aHATHH CEMUHAPCKOTO TUMA (JJaO0paTOPHBIX
U(MIK) TPaKTHUECKUX), TPYIIOBBIX U
WHINBUAYAJIBHBIX KOHCYJIBTAIUH, TEKYIIIETO
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTaIuH,
KypCOBOT'O IPOEKTUPOBAHMS (BBIIOTHEHHUS
KYpPCOBBIX paboT), IPOBEACHUS MPAKTHK

CranpaptHOe obopynoBaHue (yucOHas
Mebenb st o0yJaromuxcs, pabouee
MECTO IperoaaBares, J0cKa)

8. MeToanyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl M0 OCBOCHMIO JHCHUIIJINHBI

1. ,ZIHH YCIICUIHOI'O0 OCBOCHUA COACPIKAHUA NTUCHUITIINHBI HCO6XO}II/IMO noceuarhb JCKIUNU, TPUHUMATDL aKTUBHOC
y4yacTue B pa60Te Ha CEMHUHApPE, NPAKTUICCKOM 3aHATHUHU, 4 TAKKE BBIITOJIHATE 3aJaHusd, IIpEaJiara€Mbie
npenoaaBaTeJIEM JJiA CaMOCTOATEIILHOT'O BBITIOJTHCHUA.

2. Jleknms.

-Ha nexuuto npuxoaure He ona3biBasi, TaK Kak 3TO HEITHUHO.
- Ha nexunoHHbIX 3aHATHAX HE00X0MMO KOHCIIEKTUPOBAThH N3ydaeMblii MaTepHaL.

- nst cucremMaTu3anuy JeKIHOHHOTO MaTepralla, KOTOpBIit OyAeT MoJjie3eH Py NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HAHUH, 3aMIUChIBATE HA KAXKJOU JIEKLIUU TEMY, BOIIPOCHI AJISl U3YUYEHUs, PEKOMEHAYEMYIO JINTEPATYpy.
- B xax710M Borpoce BBIIETSIHTE IIIaBHOE, 00513aTeNIbHO 3aITUIIUTE KIII0YEeBbIE MOMEHTHI (OlpesieneHue, GakThl,
3aKOHBI, IPABMIIA | T.[1.), NOJUYEPKHHUTE UX.
- Ecitu o COACPIKAHNIO MaT€pHrajia BOSHUKAKOT BOIIPOCHI, HC HYKHO BBIKPUKUBATDH, 3alIUIITNATE UX U 3a11a171Te Io
OKOHYAaHWM JICKIHUU UJIK HA CEMUHAPCKOM 3aHATHUH.
- [lepen cnenyromeii nexmpel 00sA3aTeIFHO TPOYUTANTE MIPEIBIAYIIYIO, YTOOB! aKTYaIN3UPOBATh 3HAHUS
OCO3HAHHO MPUCTYIIUTH K OCBOCHWIO HOBOT'O COACPIKAHUA.

3. IIpaktuueckoe (JrabopaTopHOE) 3aHATHE — 3TO (hopMa padOTHI, TE CTYyASHTHI MAKCHMAJIbHO aKTUBHO yYaCTBYIOT
B OCBOCHHH TEOPUU H METOIOB.
- J1Ji HOATOTOBKM K CEMUHAPY HEOOXOIUMO MPOCMOTPETh JEKIIMOHHBIH KOHCIIEKT, OTMETUTh Hauboee
HCTIOHSATHBIC MOMEHTBI, IPOYUTATh JTUTEPATYPY PEKOMEHAYEMYIO IPEIIOIaBaATEIICM.

- [Ipu ucnonbp30BaHUM JTUTEPATYPHI BAXKHO 3aIIOMHHUTH, YTO JIFOOOH HCTOYHHK JTOJDKEH HECTH IOCTOBEPHYIO
MHPOPMALIUIO, 0COOCHHO 3TO 0THOCUTC K Internet-pecypcam. Ilpu ucnons3oBanuu Internet - pecypcos B mporecce
MOATOTOBKY HE HY)KHO MX aBTOMATHYECKH «CKa4MBaTh», OHU JJOJDKHBI ObITh IIPOaHaIM3upoBaHbl. He HyXHO




«CKauMBaTh» TOTOBBIE pedpepaTsl, Tak Kak UX 0AHO00Opasue MpenoaaBaTesb Cpa3y BhISBIAET, KpOME TOr0, OHU
MOT'YT OBITH COMHUTEIIBHOTO KaueCTBa.

- B nponecce nzyueHust TeMbl aHaIU3UPYHUTE HECKOJIBKO UCTOYHUKOB. Mcronb3yliTe NEpUOANYECKYIO NIEYaTh -
CHEIUaTIbHBIC KyPHAIIBL.

- [Tome3HsIM OyzmeT paboTa ¢ IEKTPOHHBIMU YICOHIMKAMH U YIeOHBIMH ITocoOmssMu B Internet-6ubnmoTexax.
3aperucTpupyiTech B HUX: yHUBepcuTeTckas oubmmoreka Ounaita (http://www.biblioclub.ru/) u snexTponHo-
oubnuoreunas cucrema «Jlauwy (http://e.lanbook.com/).

- B nponiecce moaroToBKu M MOCTPOCHUS OTBETOB IPH 3aIUTE PE3YIbTATOB TUIIOBBIX PACUSTHBIX 33aHHI HEe
MPOCTO TepecKa3bIBaiiTe KOHCIIEKT JEKINH, COACPKAHUE MPE3CHTAIMN MM 33/IaHHs, HO U MPOsIBUTE OOJIbLIe
KpPacHOPEYHSsI, NCTIONIb3YHTE JOTIOJIHUTENILHBIE CBEICHNSI 00 N3ydaeMoM 00BbEKTe, YTOOBI YKPACUTh Ballle
BBICTYIUICHHUE.

- [Ipy BO3HMKHOBEHUH TPYIHOCTEH B Ipoliecce MOJArOTOBKH B3aUMOJICHCTBYITE C IIPENoaaBaTeseM,
KOHCYJBTUPYHTECH 110 CAMOCTOSITEIbHOMY H3YUCHHIO TEMBI.

4. CamocrosTenpHas paboTa.

- [Ip M3y4eHNY AUCLUUILIMHEI HE BCE BOIIPOCHI PACCMATPUBAIOTCS Ha JEKIMAX M IPAKTHYECKUX 3aHATHUSX, YaCTh
BOIIPOCOB PEKOMEHIYETCsI IPEMOIaBaTeIeM JIIs CaMOCTOSATEIEHOTO H3YUCHUSL.

- [Torck OTBETOB Ha BONPOCHI U BHINIOJHEHUE 3aJaHUMH I CaMOCTOSATENBHOI pabOTHI MO3BOJIMT BaM PACIIUPHUTh U
YIIyOUTh CBOU 3HAHMA IO KypCy, IPUMEHUTh TEOPETUYECKHIE 3HAHUS B PELICHUH 33124 IPAKTUIECKOTO
COZIepKaHUS, 3aKPETIUTh U3YYEHHOE PaHee.

- Ot 3aJaHus CJIEAYET BBINIOJIHATh HE «HACKOKOM», da IIOCTCIICHHO, INTAHOMEPHO, CJICAYA MOPAAKY U3YYCHUSA TEM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 0OPAaTUTECh K NPENOIABATEINIO B JICHh KOHCYJIbTalWi Ha Kadeapy.

- BeImoustHEB HX, IpoaHaIH3upyHTE KA4eCTBO UX BHIMOIHEHUS. DTO IIOMOXET BaM Pa3BHBATh YMEHHS CAMOKOHTPOJLS
Y OLICHOYHBIC KOMIICTCHIIHH.

5. UToroBslii KOHTPOJIb.

- Jl71s1 MOATOTOBKY K UTOTOBOM aTTeCTallMi BO3BMHTE IIEPEUeHb IPUMEPHBIX BOIIPOCOB Y METOANCTA Ka(eaphl.

- B crincke BompocoB BbIAEINTE T€, KOTOPHIE OBUIH PACCMOTPEHBI HA JICKINH, TPAKTHUECKHUX 3aHATHIX. OOpaTtnuTech
K CBOMM 3aIIMCsIM, BBLAEINUTE CyllecTBeHHOe. {151 6oiee JeTalbHOTO N3yYeHUs] H3yUUTe PEKOMEHyEMYIO
JIUTEpaTypy.

- Ecniut B crincke BOIIPOCOB €CTh T€, KOTOPbIE HE pACCMATPHUBAINCH HA JIEKIIMH, CEMUHAPCKOM 3aHATHH, H3YIHUTE MX
CaMOoCTOATENbHO. EciM ecTh COMHEHNS, 3a/jaliTe BOIIPOCHI HAa KOHCYIbTAIIUU NIEPE]] 9K3aMEHOM.

- [Iponymaiite cBOif OTBET Ha 3K3aMEHe, €ro JOTUKy. [IoMHHTE, 9TO Balll OTBET YKPACHUT CCBHUIKA HA HCTOYHHK
JUTEPATypHl, WILUTIOCTPALIUS TPAKTHKH IPUMEHEHHS TEOPETUIECKOTO 3HAHUS.
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Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemectp)| 4 (8)

Hroro
Henean 12
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

LIem;ro OCBOCHU JUCHUIIJIMHBI ABJISICTCA MOJYYCHUE NPEACTABICHUA O pa3pa60TKe IMPOCKTOB Ha
OCHOBE TEXHOJIOTUI BHpTyaJ’ILHOﬁ U JOTOJIHECHHOM PCAJIbHOCTH.

2. Mecto aucuumiinHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.01

3. Komnerenuuu ody4arouierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHUS JMCIUIIIHHBI

[1K-2

CriocoOGHOCTh MPUMEHSTH HOBBIE METOIBI HCCIICIOBAHUS B 00JIACTH MATEMATHIECKOTO
MOJIETMPOBAHUS, IPOEKTUPOBAHHSI, CO3MaHMs U MOIEPKKH HHHOPMAITHOHHO -KOMMYHHUKAITHOHHBIX
cucteM u 0a3 TaHHBIX B chepe MpodhecCHOHATHLHOMN IeATSIbHOCTH

B pe3yJbTare 0CBOCHUSA NUCHUIIJIMHBI oﬁyqalomnﬁcﬂ JOJIZKCH

3.1 3HaTh:

3.1.1. [IK-2.1. 3HaeT HOBBIE METOIBI UCCIIEIOBAHUS B O0JIACTH MAaTEMaTHYECKOTO MOCITUPOBAHHS,
MPOEKTUPOBAHUS, CO3TaHUS U MOJACPKKHA HHPOPMAITHOHHOKOMMYHHUKAIIMOHHBIX CHCTEM H 0a3
JTAaHHBIX

3.2. Ymern:

3.2.1. I1IK-2.2. YMeeT npuMEeHSATh HOBBIE METO/IbI HCCIIEIOBAHUS B 00JIACTH MaTeMaTHYECKOTO
MOJICJIUPOBAHMS, TIPOCKTUPOBAHHS, CO3IAHISI U TOAMCPIKKH HHHOPMAIIMOHHOKOMMYHHKAIIMOHHBIX
cucTeM u 0a3 TaHHBIX IPU PEHICHUH MPOdECCHOHATBHBIX 3aay.

3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):

3.3.1. [IK-2.3. CriocobeH MpUMEHSTh HOBBIE METO/IBI HCCIECAOBAHUS B 00JaCTH MaTEMaTHIeCKOTO
MOJICIIUPOBAHHMS, TIPOCKTUPOBAHIS, CO3IAHISI U TIOAIEPIKKH HHHOPMAITHOHHOKOMMYHHKAIIHOHHBIX
cucTeM u 0a3 TaHHBIX B cepe MpodhecCHOHATFHON IeATeIIEHOCTH.

4. CTpyKTYypa M colepkaHue TUCHUIINHBI

Kon HaumenoBanue pazgenoB | Bug3ansatuss | Cemectrp | YacoB | Kommerenumu | Jlutreparypa

3aHATHSA | B TeM
Pa3jnen 1. 3HakoMCTBO ¢ BO3MOKHOCTAMM U TexHoJorusimu VR/AR
1.1. 3HAKOMCTBO C Jlexun 8 4 TIK-2 JI1.1, J12.1
BO3MOKHOCTSIMH U
TexHojorusiMu VR/AR

1.2. 3HaKOMCTBO C JlaGopatophsie | 8 8 IK-2 JI1.1, J12.1
BO3MOKHOCTSIMH U
TexHonorusiMu VR/AR

1.3. 3HaKOMCTBO C Cawm. pabora 8 20 IK-2 JI1.1, J12.1
BO3MOKHOCTSIMH U
TexHojorusiMu VR/AR

Paznen 2. Mcnosib30BaHHe HHCTPYMEHTOB U cpeji U1l pa3padoTKH perieHust

2.1. Hcnonb3oBanue Jlexuun 8 8 TIK-2 JI1.1, J12.1




Kon HaumenoBanue paznenoB | Buja 3ansarus Cemectp | YacoB | Kommerenuum | Jluteparypa
3aHATHSA | U TeM

WHCTPYMEHTOB U CpeJ st
pa3paboTKH pereHus

2.2, Hcnonp3oBanue Jlaboparopusie | 8 10 IK-2 J1.1,J12.1
HUHCTPYMEHTOB ¥ Cpell IS
pa3paboTKH pereHus

2.3. Hcnons3oBanue Cawm. pabora 8 22 [K-2 JI1.1, J12.1
WHCTPYMEHTOB U CpeJ ISt
pa3paboTKy pereHus

Paznen 3. [l1anupoBanue U pa3padoTka NPoeKTa 1 KOHKPETHOI MpeaIMeTHOI 00J1acTH

3.1. [TmanupoBanue u Jlexmn 8 4 IK-2 J1.1,J12.1
pa3paboTKa MpoeKTa I
KOHKPETHOU MpeIMETHON
obmactn

3.2 [TmanupoBanue u Jlabopatopusie | 8 8 [K-2 JI1.1, J12.1
pa3paboTka MpOeKTa JJIst
KOHKPETHOHU IIPEIMETHOU
obmnactu

3.3. [TmarupoBanme U Cawm. pabora 8 24 MK-2 J1.1, J12.1
pa3paboTKa MpoeKTa I
KOHKPETHOU MpeIMETHOM
obmactn

S. ®oHA OLIEHOYHBIX CPEACTB

5.1. KOHTpOJ’lebIe BOIIPOCHI U 3a1aHUA IJIsl IPOBEACHUSA TCKYIIEIr0 KOHTPOJIA U l'[pOMe)KyTO‘lHOﬁ
aTTEeCTAllMM 110 HTOIraM OCBOCHHSA NUCIUITIJITHHBI

CM. mpui10KeHue

5.2. Tembl nMCbMEHHBIX PadOT MJIs1 NPOBeJeHHUA TeKYIEro KOHTPOJIsi (3cce, pedpeparThl, KypcoBble padoThl U
ap-)

He npenycmarpusaeTcst

5.3. DoHI OLIEHOYHBIX CpeACTB 1Jisd IPOBEACHUSA HpOMe)KyTO‘lHOﬁ arrecranmmn

CM. mpuItoskeHue

Ipunnoxenus

Ipunoxenne 1. DOC_Pazpaborka AR-VR-mpunosxennii010302.docx

6. YueOHO-MeTOAMYeCKOe U MH(OPMAIIMOHHOE O0ecTeyeHne TUCIMIITIMHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI 3aruaBue HzparenncrBo, rog 1. aapec
JI1.1 | JIunosec Buptyanenas peansHocTts B Unity / Mocksa : JIMK TIlpecc, https://e.lanbook.co
k. nepeBon ¢ anriuiickoro P. H. Parumos. : | 2016 m/book/93271



https://www.asu.ru/sveden/education/programs/subject/351118/fos375456/

6.1.2. JlonomHuTeNnbHAs TUTEpaTypa

ABTOpBI 3ariaBue N3pateancTBO, rOg 1. aapec
JI2.1 | Cmomun A. CucreMsl BUpTYalIbHOH, nomonaHerHoi n | Caukt-TleTepOypr : https://e.lanbook.co
A.u ap. CMEIIIaHHOM PeaJbHOCTH : yaeOHOe HUY UTMO, 2018 m/book/136468
nocobue :
6.2. Ilepeuennb pecypcoB HHGPOPMALUOHHO-TEIeKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"
HaszBanue du1. aapec
31 UspatensctBo «Jlaup» [AnexTpoHHSIH pecypc]: http://e.lanbook.com/
3NIEKTPOHHO-OHOIHOTEYHAsI CHCTEMA
32 Pycckos3praroe coobrmectso Unity3d.ru http://www.unity3d.ru/
33 Co3aeM JIOTMOTHEHHYIO PEabHOCTh: CepBUC Argin https://www.argin.ru/

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

Visual Studio, Unity

Microsoft Office
8-Zip
AcrobatReader

6.4. Ilepeyenb nHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

CIIC Koncynprantllntoc (mHCcTammipoBanHbiid pecypc Antl'Y mnnm http://www.consultant.ru/);
OnexTponHas 0aza maHHBIX «Scopusy (http://www.scopus.com);
OnexTpoHHas OMOMMOTeYHas cucTeMa ANTaiickoro rocyaapcTBeHHoro yHuBepeutera (http://elibrary.asu.ru/);
Hayunast snexkrponHast ounbnuoteka elibrary (http://elibrary.ru);
ITopTan uccnenoBaTenbCKON AeATENBHOCTH yyanuxcs (www.researcher.ru);
Poccuiickast HarnoHansHasi oubauoteka (http://www.nlr.ru:8101/);
Hayunas 6ubnuoreka MI'Y um. M.B. JlomonocoBa (http://uwh.lib.msu.su/
OnekrponHas 6a3a nanubix ZBMATH: https://zbmath.org/

7. MarepuaibHO-TEXHUYECKOe o0ecneyeHne I CHUIIUHbI

Ayauropus Ha3nauenue Oo6opynoBanne

202J1 KaOmHeT HH)OPMATHKY (KOMITBIOTEPHBIH VYuebnast MmeOenb Ha 14 ocagoIHBIX
KJacc) - yueOHast ayAnTOpuUs JUIsl IPOBEACHUS MecT; KoMnbloTepsl: Mapka HP - 14
3aHATHHA CEMHHAPCKOTO THMA (J1a00paTOPHBIX €IMHUILL; MOHUTOPBL: Mapka ASUS
W(HITH) TIPAKTUYCCKUX ); TIPOBEICHHS mozaeab VS197DE - 14 enununig
TPYINOBBIX U MHAWBUTYalIbHBIX
KOHCYJIbTAINH, TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOYHOM aTTeCTalluKU

204J1 naboparopust ”HQOPMAIIMOHHBIX TEXHOJOTHH - | YueOHas meOesb Ha 14 mocagouHbIX
KOMITBIOTEPHBIN KJ1acc - yueOHast ayAuTopus MecCT; KoMnbroTepsl: Mapka DEPO
JUISI IPOBENICHUS 3aHATUN CEMUHAPCKOT0 THIA mozenb Neos 260 - 14 equnuir;
(yrabopaTopHBIX M(MIIH) MPAKTHUECKHX); WurepaktuBHas nqocka Smart board 680
MPOBEICHUS TPYNIIOBBIX M HHINBHIYaIbHBIX IV co BCcTpoeHHBIM ITPOEKTOPOM V25
KOHCYJIbTAIlMH, TEKYIEr0 KOHTPOJIS 1
MPOMEKYTOUHON aTTecTalluu

207J1 naboparopust ”HQOPMAIIMOHHBIX TEXHOJOTHH - | YueOHas meOesb Ha 14 mocagouHbIX
KOMIIBIOTEPHBIH KJace - yueOHas ayTuTOpHs MecT; KoMIbioTepsl: Mapka DEPO
JUTSI TIPOBENICHUS 3aHATUH CEMHUHAPCKOTO THITA Mozens Neos 260, MOHUTOPBI: MapKa
(;rabopaTopHBIX M(MITH) TPAKTHIECKHX); Philips momens 227E3LHSU - 14 enunuig
MPOBEICHUS I'PYNIIOBBIX M HHINBHYaIbHBIX




Aynuropusi

Ha3nauenue

Oo6opynoBanue

KOHcyﬂbTaHHﬁ, TCKYIIETO KOHTPOJIA 1
HpOMe)KyTO‘-IHOI‘/’I aTTeCTalun

YueOHas ayIuTOpHs

IUISL IPOBENICHNUS 3aHATHH JICKIMOHHOTO THIIA,
3aHATHH CEMHUHAPCKOTO THIA (JJa0OpaTOPHBIX
W(WITH) TPaKTHYECKUX ), TPYIIIOBBIX U
WHIMBUIYaJIbHBIX KOHCYJIBTANI, TEKYIIETO
KOHTPOJISl ¥ TIPOMEXKYTOYHOH aTTecTaluy,
KypCOBOT'O MPOEKTUPOBAHUS (BBIIOIHEHHUS
KypPCOBBIX padoT), IPOBEJCHUS MTPAKTUK

CranpaptHOe obopynoBanue (yueOHas
Mebenb st o0yJaromuxcs, pabouee
MECTO TIPETIoIaBaTells, TOCKa)

ITomemenue gis
CaMOCTOSITCIIbHOHN
paboTsl

MOMEICHUE ISl CAMOCTOSITENIEHOM padoThI
oOygarormuxcst

Komrprotrepbl, HOYTOYKH C
MOAKIIIOYEHHEM K HH(pOpMannoHHO-
TEJICKOMMYHHUKAIIMOHHOH CeTH
«VIHTEpHET», AOCTYNIOM B 3JIEKTPOHHYIO
HHPOPMAINOHHO-00Pa30BaTEIBHYIO
cpeny Antl'Y

8. MeToauyeckne ykazanus JJs 00y4YaOUUXCs M0 OCBOEHHIO JUCIUIJIMHBI

J1J1s1 yCcTienHoro OCBOSHUSI COJIep KaHMsI AUCIMIUTMHBI HEOOX0ANMO TOCeIIaTh JEKINH, TPHHUMATh aKTUBHOE
yudactue B pabote Ha 1JabOpaTOPHBIX 3aHATHAX, a TAKKE BHITTOIHSITH 3alaHNs, IPEAIaraeéMble MPENoaBaTeIeM IS
WHIMBHIYaJIbHOTO BBIIIOJHEHHS MIIH CAMOCTOSITEIIbHOTO N3yUYCHUSI.
J71s1 MOATOTOBKM K 3a4€Ty MCIONb3yHTE NEPEUEHb IPUMEPHBIX BOIIPOCOB U 3a/laHuid, npeaiokeHHblil B DOC.

- B crincke BonmpocoB BbLAEINTE TE, KOTOPHIE OBUTH PACCMOTPEHBI HA JICKINH, T1a00paTOPHBIX 3aHATHAX. OOpaTnTech
K CBOMM 3aIIHCSIM, BBIIECIHUTE CYIIECTBEHHOE.
- Ecniit B crincke BONpocoB €cTh Te, KOTOPBIE HE PACCMaTPUBAIIMCh HA JICKIIMH, JTA00OPATOPHOM 3aHATHH, H3YUUTE X
CaMOoCTOATENbHO. EciM ecTh COMHEHUS, 3aaiiTe BOIPOCHI HA KOHCYJIbTAIUU.

- [Iponymaiite cBOM OTBET Ha 3a4€Te, €T0 JIOTUKY.
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3akperieHa 3a kadeapoit (benp P P p o

MaTeMAaTUKH

HamnpagiieHre nmoAroToBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTHKa

Mpodus MaremaTu4eckoe MOAEJUPOBAHNE U MH(POPMAIIMOHHbIE
TeXHOJOTUH

dopma 00yueHHs Ounas

O611ast Tpy10eMKOCTh 4 3ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U
unpopmaruxka MMuMT-2021

VYueOHbIH [1aH

YacoB no yueOHOMY TUIaHY 144 Buael koHTpOIIS IO cemecTpam
B TOM YHCIIE: 3aUeThI: 8
ayJIUTOPHBIC 3aHATHUS 56

camocrosTenbHas pabora 88

PacnipenesieHne 4acoB 1o ceMecTpam

Kypc (cemectp)| 4 (8)

Hroro
Heneanp 12
Bupa zanaruii | YII | PIIA | VIT | PI1
Jlexuuu 18 (18 18 (18

IIpaktiueckne |38 |38 (38 (38

Cam. pabota 88 |88 |88 |88

Hroro 1441144 144|144




[Iporpammy cocraBui(u):
0.¢h.-m.H., npogheccop, Aneasun 1.

Penenzent(sr):
K.¢h.-m.H., doyenm, Ilonomapes U.B.

Pabouas nmporpamMma JUCIUTUINHBI
YnpasJjieHue 00JbIINMH CHCTEMAMHU

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa Teoperuyeckoil KudbepHeTUKH U NPUKJIATHON MATEMATUKHU

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyromiuii kadeapoin
k.m.H., ooyeum Ionvkuna E.B.

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa Teoperuyeckoii KudbepHeTUKH U MPUKJIATHON MaTeMaTUKHU

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromiuii kaheapou k.m.u., ooyenm I[lonvrkuna E.B.



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Lenbro mpenosaBaHus Kypca sIBJISETCS JaTh CTYACHTaM KOMIUIEKCHOE IPEACTaBIEeHUE O POJIH U MECTe
JUCUUILIHHBL «BOJIbIINE CHCTEMBI» B CIIELHAIbHON MPO(eCcCHOHATIBHON TOATOTOBKE CTYACHTOB I10
NPUKJIATHON MaTeMaTHKe U HH(pOpMaTHKe, O TEXHOJIOTHSIX M METOJax UCCIIEIOBAaHUs PeallbHbIX
OOJIBIINX CHCTEM C UCIIOJIb30BAaHHEM MaTEMaTH4ECKUX MOJIeJei, (JOpMUpOBaHHE TPOLIECCHOTO
MBIIUICHHS IPU aHAIN3€ NPHUKJIAAHBIX 3a/a4.

K ocHOBHBIM 3a71a4aM Kypca OTHOCSTCS: NOJyYeHHEe TEOPETHUECKUX 3HAHUH O OOJNBIINX CHCTEMaX,
M3y9ICHHUE OIBITA TOCTPOCHHA U UCTIONB30BAHM MAaTEMAaTHIECKUX MOJIEIIEH P UCCIEIOBAaHUN
peanbHBIX SKOHOMHYECKHX 33134 OOJIBIION pa3MEepHOCTH; 0OyUeHNE HaBBIKaM HNCCIIEJOBaHHS
MoJIeNIell IPUHATHS PEIIeHUH B OOIBITNX CHCTEMAX.

2. Mecto aucunmimubl B ctpykrype OOIT

IMuxn (pazpen) OOIL: B1.B.1B.01.01

3. Komnerenuuu ody4yamwiuierocsi, popmMupyembie B pe3yibTaTe 0CBOCHHS TUCIUNIUHBI

[K-1

CnocoOHOCTh OCYHICCTBJIATD HAYYHO-UCCICAOBATCIILCKYIO ACATCIBHOCTD C UCIIOJIb30BAHUEM
COBPCMCHHBIX I/IH(bOpMaI_lI/IOHHO'KOMMyHI/IKaI_II/IOHHLIX CHCTEM H JIOCTIDKCHUI HAaYKH U TCXHUKHN

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4alOIIMiics 10JIKeH

3.1 3HaTh:

3.1.1. CTyAeHT J0DKEeH UMETh TPeJICTaBlIeHNEe O Ha3HAYeHHUH, METOJIaX U OCHOBHBIX MPUIIOKEHUSX TEOPUHU
OONBIINX CUCTEM; UMETH MPEJICTABICHNE O MaTEMATHUECKUX METOJIaX JEKOMIIO3UIINN U PEIICHUS
SKCTPEMAbHBIX 33a]a4 OOJIBIION pa3MEPHOCTH, UMETh MIPEJCTABICHUE O TEXHOJIOTHUAX UCCIIEIOBAaHNUs
peanbHBIX OONBLINX CUCTEM C HCIIOJIB30BaHHEM MaTeMaTHIECKUX MOJAETCH.

3.2, Ymerb:

3.2.1. CTyneHT JODKEH YMETh peliaTh 3a1a4u OOIbIION pa3MEpPHOCTH C MIPIMEHEHHEM TEOPHUH U U
JMHEHHOTO ¥ HEJIMHEHHOTO MPOrpaMMHUPOBAHUS.

3.3. HNMeTh HABBIKYU U (WJIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1. HaBrikaMu MOAETMPOBAHUS U PELICHNA 3a7a4 OOJIBIION pa3sMepHOCTH.

4. CTpyKTypa H coepKaHHue TUCHUILINHBI

Kog HanmenoBanmue pa3iaesioB u | Bua3anuatusa | Cemectp | YacoB | Kommerenuuu | Jlureparypa

3aHATHA | TeM

Pa3nen 1. BBenenue B 6oJib1INE CHCTEMBI.

1.1. [HonsTue, xapakrepuctuka u | Jlekuuu 8 4 TK-1 JIT.1, JI1.2,

apXUTeKTypa OONbIINX J2.1,J12.2

cucteM. BzaumonencTBus u
KOH(MITUKTHI B OOJIBIITHX
cUCTEMax.
WHubopMupoBaHHOCTH
pebnexcus u
MHTEJIEKTYaJIbHOCTD
areHToB. [IpumMeps! OONMBIIHX
CHUCTEM.




Kon HaumenoBaHue pazgenoB 1 | Bug3anuarus | Cemectp | YacoB | Komnerenuun | Jlutepatypa

3aHATHA | TeM

1.2. [Monsitue, xapakrepuctuka u | Cam. pabora 8 30 [K-1 JI1.1, JI1.2,
apXHUTEKTypa OOJBIITNX J2.1,J12.2
cucteM. BzaumonencTeusa u
KOH(IIUKTHI B OOJBIIAX
CHCTEMaX.

WupopMIpOBaHHOCTS,
peduexcus u
UHTEIUICKTYaTbHOCTh
areHTOB. AHAJIU3 IPUMEPOB
OOJIBIINX CHCTEM.

Pa3znen 2. MatemaTuyeckue MeTO/Ibl 1€ KOMIO3UIIUM U PellIeHUS IKCTPEMAJIbHBIX 32124 00Jb110H

pa3sMepHOCTH

2.1. Merton laniura-Bymbda. Jlexun 8 4 TIK-1 JI1.1, JI1.2,

J2.1,J12.2

2.2. Meron [lannura-Bynbda. [MpakTuyeckue | 8 8 [IK-1 JI1.1, JI1.2,

J12.1,J12.2
2.3. Merton Kopnan-Jlunraxka. Jlexmn 8 4 TIK-1 JI1.1, JI1.2,
J12.1,J12.2
24. Meton Kophnan-Jlunraxka. [MpakTuyeckue | 8 8 [IK-1 JI1.1, JI1.2,
J2.1,J12.2

2.5. MeToapl JEKOMITO3UI[UN Cam. pabota 8 28 TIK-1 JI1.1, JI1.2,
Hannura-Bysnbda u Kopaau- J2.1,J12.2
JIunrtaka. Pemenue 3agauq.

Paznen 3. MaTtemaTu4yeckue Mo/ieJid NMOBeIeHUsI aT€HTOB B 00JIbIINX CHCTEMAX

3.1. Mopenu HHINBHTYaTbHOTO Jlexmn 8 2 TIK-1 JI1.1, J11.2,
MHOBEJICHUSA JI2.1,J12.2
HMHTEJUICKTYaJIbHBIX areHTOB.

3.2 Mopenu HHIUBHTyaIbHOTO [MpakTuyeckue | 8 6 IK-1 JI1.1, JI1.2,
MOBEICHUS JI2.1,J12.2
HMHTEJUICKTYaJIbHBIX areHTOB.

3.3. Monemu pedreKCHBHOTO Jlexmn 8 2 TIK-1 JI1.1, J11.2,
KOJJIEKTUBHOTI'O IIOBEACHUS. JI2.1,J12.2

3.4. Mopemu pedreKCHBHOTO [paktuueckue | 8 8 [K-1 J1.1, JI1.2,
KOJUIEKTUBHOTO TMTOBEJICHHUSI. JI2.1,J12.2

3.5. MoaenupoBaHue areHTOB- Jlexiuu 8 2 TIK-1 JI1.1, JI1.2,
aBTOMAaTOB. J2.1,J12.2

3.6. MonenupoBaHHe areHTOB- [MpakTnyeckue | 8 8 [K-1 JI1.1, JI1.2,
aBTOMAaTOB. JI2.1,J12.2

3.7. Mopenu noBecHHS ar€HTOB Cam. pabota 8 30 TIK-1 JI1.1, JI1.2,
B M30paHHbIX J2.1,J12.2
MIPEICTABUTENSIX OOJIBIINX
cucreMm. [Toctpoenue
TIPUKIIAIHBIX MO/IEeH.

S. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHBIC BONIPOCHI M 3aAaHHS JJIS IPOBEICHHU TEKyIero KOHTPOJIs ¥ MPOMeKy TOYHOI

aTTeCTAllHH IO HTOraM OCBOCHHSA NTHCIUITIJITHHBI

CM. TIpHIIOKEHUS




5.2. TeMbl NHCHMEHHBIX Pa0OT /15 NPOBEICHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble pad0Thl H
ap-)

CM. IpUIIoKeHHS

5.3. @®oHA OLEHOYHBIX CPEICTB VIS IPOBeIeHHs IPOMEKYTOYHOH aTTeCTalul

CM. IpUIIOKEHUS

Ilpuioxenns

[punoxenne 1. ®OC _BC 01 _03 02 ITMuM_6akamaBpsi-1-2019.docx

6. YueOHO-MeTOAuYeCKOe U MH(OPMAITMOHHOE O0ecTeuyeHue TUCIMIIJIMHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTEpaTypa

ABTOpBI 3aruaBue HzparenncrBo, roj JJ1. aapec
J1.1 | O. 11 MonenupoBanue uepapxudeckux | bapuayn : U3a-so Antl'Y,
Mamuenko, H. | cucrem: yue0. s By30B 2007
M. Ockop6ux
JI1.2 | Bopouun A.A., | Maremariueckue MOJIEIH M.: JIEHAH/, 2008 http://biblioclub.ru/ind
I'yoxo M.B., opranuzanuii: YueoHoe nmocooue ex.php?page=book&i
Mumus C.II., d=82765
Hosuxos JI.A.
6.1.2. JlomomHUTENBHAS TUTEpATYpa
ABTOpBI 3aruaBue HzparenncrBo, rojg 4. aapec
J2.1 | H. M. MaremaTHyecKiue MOICITH 1 Nzn-Bo Antl'Y, 2012 http://elibrary.asu.ru/h
Ockop6uH, B. METO/IbI HCCIICIOBAHMUSI CHCTEM andle/asu/45
B. Xypagnena ; | ynpasnenus (Y. 1): yueb.
Antl'Y mocobwue : [B 2 4.]
J22 | A.B. MHOroI0J1530BaTENbCKHE Wzn-so Anrl'Y, 2013 http://elibrary.asu.ru/h
MakcumoB, H. | uHpOpMAIMOHHBIE CHCTEMBI: andle/asu/404
M. OckopOuH OCHOBBI TEOPHH M METOJIBI
UCCIeJ0BaHMs: MOHOTpadus

6.2. IlepeueHnb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""MHTepHeT"

HazBanmue

Ju1. aapec

91 Caiit 6unbmnorexu Antl'Y

www.lib.asu.ru

22 DJeKTpOHHO-OUOIMOTEYHAs cUcTeMa u3aTelabcTBa | WWw.e.lanbook.com
«Jlanb»
33 DIEKTPOHHO-0MONHOTEYHAs CUCTEMA www.biblioclub.ru

«YHuBepcurerckas oudmuoreka online»

24 CBo0OoaHas SHIMKIIONE NS «BUKuIe 1usy

http://ru.wikipedia.org

25 DnexTpoHHBIH Kypc B Moodle

https://portal.edu.asu.ru/course/view.php?id=4414

6.3. IlepevyeHb MPOrpaMMHOro odecrevYeHust



https://www.asu.ru/sveden/education/programs/subject/351112/fos375450/

Microsoft Office
Microsoft Windows
7-Zip
AcrobatReader

6.4. llepeuyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. O6pazoBarenbHbIil TopTan Antl'Y http://portal.edu.asu.ru/
2. DOnextponnsblii kKatagor Hb Antl'Y «Kuurn»: http://www.lib.asu.ru/app/elecat/elecat=index 1 ?base=book
3. UznatensctBO «JlaHb» [DnekTpoHHBIH pecypc]: a1eKTpoHHO-0nbmoTeyHas cucrema. — URL:

http://e.lanbook.com/
4. UznarenbctBo «HOpaiit» [DaeKTpoHHBIN pecypc]: 3JIeKTpoHHO-0nbaroTeunas ciuctema. — URL: http://biblio-

online.ru

5. OBC «YHuBepcuterckas 6ubimoreka online»: https://biblioclub.ru/

6. OBC Antl'Y: http://elibrary.asu.ru/
7. OnexrponHas 6a3a maHaeix ZBMATH: https://zbmath.org/

7. MaTtepuajibHO-TEXHUYECKOE oDecnedeHne T CHUIIUHbI

Aynuropus

Ha3znauenue

OobopynoBanue

YyeGHas ayuTOpUs

JUIA IPOBEICHHsI 3aHATHI! JEKIIMOHHOTO TUIIA,
3aHATUI CEMHUHAPCKOro THMa (J1abopaTOPHBIX
U(MIH) TPaKTHUECKUX), TPYIIOBBIX U
WHIMBHIYaJIbHBIX KOHCYJIBTAUH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOYHOH aTTeCcTalny,
KypCOBOTO MIPOCKTUPOBAHUS (BBIIIOIHEHUS
KypPCOBBIX PaboOT), IPOBEICHNUS MTPAKTUK

CrannaptHoe obopynoBanue (yucOHas
MeOenb 111 00yJaronuxcs, padouee MecTo
npernogaBaTess, J0CKa)

YyeGHas ayuTopus

JUIA IPOBEICHHsI 3aHATHI! JEKIIMOHHOTO TUIIA,
3aHATUI CEMHUHAPCKOTo THIA (JJa00paTOPHBIX
W(MIIH) TPaKTHYECKUX), TPYIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOYHOHN aTTeCTaIuH,
KypCOBOT'O MIPOEKTUPOBAHMS (BBIIOTHEHUS
KypPCOBBIX PaboT), IPOBEACHUS MTPAKTUK

CrannaptHoe obopynoBanue (yucOHas
Mebens i1 oOydaromuxcs, pabouee MecTo
HpernogaBaTess, J0CKa)

320J1

MEAUATCKa, YHUTANBHBIN 3] — IIOMCIICHHUE
JUIA CaMOCTOSITCIIbHOM pa60TbI

Vuebnas Mmebesp Ha 15 mocagouHbIX MECT;
MePCOHATBHBIC KOMIIBIOTEPHI C BEIXOJIOM B
HHPOPMALNOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CeTh IHTEepHET 1
3IEKTPOHHYIO HHPOPMAIIHOHHO-
00pa3oBaTeNbHYIO Cpeny;

8. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JHUCHMITJIMHbI

1. I[J'IS[ YCIICHIHOI'O0 OCBOCHUA COACPIKAHUA NUCHUITIINHBI H606XO,Z[I/IMO Mocemarb JCKIUN, IPUHUMATb aKTUBHOC
ydyacTue B pa60Te Ha CEMHHApPEC, NPAKTUYCCKOM 3aHATHH, 4 TAKIKE BBIIIOJIHATL 3aJaHusl, IIpeAJiaracMble
npenogaBaTeyieM Jid CaMOCTOATCIIbHOIO U3YUCHMS.

2. Jleknms.

Ha nexuuro npuxoaure He ona3plBasl, TaK Kak 3T0 HEITUYHO.
Ha yrekInOHHBIX 3aHATHAX HEO0XOIMMO KOHCIIEKTUPOBATh U3y4aeMbIi MaTepHall.

Jig cucremMaTn3anuy JEKIIHOHHOTO MaTepraa, KOTOPBIH OyIeT 1moyie3eH pH MOATOTOBKE K HTOTOBOMY KOHTPOJTIO
3HaHWM, 3allMChIBATE HA KaXKJOM JIEKIIUM TEMY, BOIIPOCHI JUJIsl U3yUEHUs, pEKOMEHAYEMYIO JINTEPATYPY. B Kaxaom
BOIIpOCE BBIACTIAITE TTIaBHOE, 0043aTEIbHO 3aMUIINTE KIIIOYEBBIE MOMEHTHI (OIpeenieHue, (haKThl, 3aKOHBI,
npaBwiIa v T.J.), TOAYEPKHNATE UX.
Ecnu no conepkanuio MaTepuana BOSHUKAIOT BOIPOCH!, HE HY’KHO BBIKPUKHBATH, 3aMUIINTE UX U 3aaiTe MO
OKOHYAHUU JIEKI[UY WX Ha CEMUHAPCKOM 3aHITHU.
- [lepen cnenyrorueit nekunei 00s3aTebHO MPOYUTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS U
OCO3HAHHO IPUCTYIIUTH K OCBOCHUIO HOBOI'O COACPIKAHHUS.

3.CemuHapckoe (MpakTHIECKoe) 3aHATHE — 3TO (hopma pabOTEI, T1Ie CTYACHTH MAaKCUMaJIbHO aKTUBHO YYaCTBYIOT B




o0CyXIeHUH TeMBI. [[JIsl MOATOTOBKY K CEMUHAPY HEOOXOMMO B3STh IUIaH CEMHHAPCKOTO 3aHATHSA (Y
mperoaaBaTels, Ha Kageape WId B METOJUIECKOM KaOHWHETE).

CaMOCTOSITENBHYIO MOJTOTOBKY K CEMHHAPCKOMY 3aHATHIO HEOOXOIMMO HAYMHATh C M3Y4YEHHS HOHITHUITHOTO
amnmapaTa TeMbl. PeKoMeHIyeM HCIoNb30BaTh CIIPABOYHYIO JTUTEPATYpy (CIOBapH, CIIPABOYHHKH, SHIUKIIONEIIHN),
Ie7IECO00PAa3HO CO3aTh M BECTU CBOM CJIOBAPh TEPMUHOB.

Ha cemunap BeIHOCHTCS 0OCYKIEHHE HE OJHOTO BONIPOCA, IIO3TOMY BasKHO IIPOCMATPHUBATh U N3y4daTh BCE BOIPOCHI
ceMuHapa, HO OJIMH U3 BOIIPOCOB UCCIIEA0BATh HauboJee Iiy0oKo, ¢ MCIOIb30BaHUEM JOTIOIHUTEIBHBIX
MCTOYHMKOB (B TOM YHCJIE TEX, KOTOpPBIE BBl HAIIUIA CAMOCTOSTENBHO). He HyXHO nepeckasbiBaTh Jekuuio. BaxHo
3aIIOMHHTB, YTO JII0OOOH HUCTOYHUK JIOJDKEH HECTH JOCTOBEPHYIO MH(OPMAINIO, 0COOCHHO 3TO OTHOCHUTCS K Internet-
pecypcam. [Ipu ncnons3zoBanuu Internet - pecypcoB B nporecce MoJAroToBKH He HY)KHO UX aBTOMaTHYECKH
«CKauMBaThy», OHU JIOJDKHBI OBITH IPOAHAIM3UPOBaHbL. He Hy)KHO «CKauyuBaTh» roTOBbIE pedepaThl, Tak Kak uxX
0JTHOOOpas3ue MpernoiaBarelib cpasy BBISIBISET, KPOME TOTO, OHU MOTYT OBITh COMHHUTEJILHOTO Ka4eCTBa.

B nponecce nzydeHus TeMbl aHANU3UPYITE HECKOIBKO HCTOUYHUKOB. Mcnonp3yiiTe nepuoguieckyro neqyars -
CHEIUaTIbHBIC KyPHAIIBIL.

[Tone3nsM OyzmeT paboTa ¢ 3IEKTPOHHBIMH ydeOHUKaMH U y4eOHBIMHU ITOCOOMSIMH B Internet-GudnmoTexax.
3aperucTpupyitech B HUX: yHUBepcuTeTckas oubmmoreka Ounaita (http://www.biblioclub.ru/) u snexTponHo-
oubnmmnoreunas cucrema «Jlaupy (http://e.lanbook.com/).

B npomnecce MoATOTOBKH M MMOCTPOCHUSI OTBETOB MPH BBICTYIUICHUH HE NMPOCTO MEPECKAa3bIBANTE TEKCT YUeOHUKA, HO
Y BBIpaXKaiTe CBOIO JIMYHOCTHO-ITPO(PECCHOHANBHYIO OLCHKY ITPOYUTAHHOTO.

IIpynuMaiiTe yyacTue B JUCKYCCHUSX, KPYIVIBIX CTOJIAX, TAK KAK OHU PA3BUBAIOT BalllM HABBIKM KOMMYHUKAaTUBHOI'O
oO01IeHus.

Ecnu x ceMUHapCKUM 3aHATHAM IPEUIararoTCs 3aJaHusl IPAaKTUYECKOro Xapakrepa, IpoyMaiTe IIaH ux
BBITIOJTHCHHUA WK PECHICHUA ITPU NOATOTOBKE K CEMUHAPY.

[Ipy BOZHUKHOBEHUH TPYJHOCTEH B Ipoliecce MOr0TOBKH B3aUMOICHCTBYHTE C ITpenoagaBaTeleM,
KOHCYJBTUPYHTECH IT0 CAMOCTOSITEIbHOMY H3Y9EHHIO TEMBI.

4. CamocrosTenpHas padboTa.

[Ipy u3ydeHnn TUCIUILIMHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS Ha JICKIMAX M CEMUHAPCKHUX 3aHATHAX, YaCTh
BOIIPOCOB PEKOMEHIYETCS ITPENOaBaTeIeM s CAMOCTOSATEILHOTO U3y ICHUSL.

ITouck 0TBETOB Ha BOIIPOCH! U BHINOJIHEHHE 3aJaHUH JIJIsI CAMOCTOATENIBHOM pabOoThI TO3BOJIUT BaM PacIIUPUTh U
YIIyOUTh CBOU 3HAHMSA IO KypCy, IPUMEHNTh TEOPETHYECKHIE 3HAHUS B PELICHUH 33124 IPAKTHIECKOTO
COJIEpKaHUs, 3aKPEMUTh U3yUEHHOE PaHEe.

OTH 3a1aHUS CIIeyeT BBIIOIHATh HE «HACKOKOM», a IIOCTETIEHHO, MJIAHOMEPHO, CIIeysI MOPAAKY U3YUECHHUS TeM
Kypca.

[Tpu BO3HUKHOBEHUH BOIIPOCOB 0OPATHTECH K IPENOJIABATEINIO B JIeHb KOHCYJIbTaNMil Ha Kadeapy.

BrInomHuB MX, MpoaHAIM3UPYHTE Ka4e€CTBO NX BBIOIHEHMS. DTO IOMOXKET BaM pa3BHBATh YMEHHS CAMOKOHTPOJIS
Y OIIGHOYHBIE KOMITETCHITHH.

5. UToroBslil KOHTPOJIb.

J11s1 MOATOTOBKHY K 3a4€Ty BO3BMHTE MIEpEUCHb IPUMEPHBIX BOIIPOCOB Y MPENOaBaTesl.

B crmcke BonpocoB BBIAEIHTE Te, KOTOPHIE OBUTH PACCMOTPEHBI Ha JICKIIMH, CEMHHAPCKUX 3aHATHAX. OOpaTuTech K
CBOUM 3aIlHCsM, BBIIEINTE CcylecTBeHHOe. i 6oiee IeTalbHOrO H3YUEHHS H3YUNTe PEKOMEHIYEMYIO
JIUTEpaTypy.

Ecnu B cricke BOIPOCOB €CTh T€, KOTOPBIE HE pacCMaTPUBAINCH HA JIEKIIUH, CEMHHAPCKOM 3aHITHHU, H3YUIHUTE UX
caMoCTOATeNbHO. Eci ecTh COMHEHMS, 3a7jaliTe BOIIPOCH! B YaChl KOHCYJIBTAIIMI ITPETIo1aBaTeNsl.

IIponymaiite cBOI OTBET Ha 3a4eTe, ero JOoruKy. [IoMHHUTE, 9TO Ball OTBET YKPACHT CCHUTKA Ha HCTOYHHK
JIUTEPATYpPBl, WIUTIOCTPALUS IPAKTHUKH IPUMEHEHHS TEOPETUUECKOr0 3HaHUs, a TAK)KE YBEPEHHOCTh U HAJIMUHE
ABTOPCKOH apryMEHTHUPOBAHHOM MO3UIMHK KaK Oyaymero cyobexTa npoecCHOHAIBHOM JIeITeTbHOCTH.
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Ilem)}o OCBOCHUA JUCHUIIJIMHBI ABJISICTCA MOJYYCHUC KOMHCTCHHHﬁ, HeOGXOZLI/IMLIX JJI CO3JaHUs
MaTEeMaTHYCCKUX MOJEIICH C MPUMECHCHUEM MAIIMHHOI'O 06y‘IeHI/I$I, MPOTOTUIIMPOBAHUA U UX
pcain3anuu Ha OOJIBIINX JaHHBIX.

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.02

3. KoMnerenuuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

K-2

Cnoco0HOCTD MNPUMEHATDb HOBbI€ METOAbI HCCJICTOBAHUSA B 00J1aCTH MaTEeMATHYECKOIr0
MOA€/JIMPOBaHUSA, MIPOCKTUPOBAHUS, CO3AaHUA U MMOJAACPKKHA I/IH(l)OpMa]Il/IOHHO-
KOMMYHUKAIIHOHHBIX CUCTEM U 0a3 JAHHBIX B cq)epe HpO(l)CCCI/IOHaJ'ILHOﬁ ACATCJIBbHOCTH

[K-2.1

3HaeT HOBBIC METOAbI UCCIICAOBAHUA B 00J1aCTH MaTeMaTHYECKOTO MOACIMPOBAHUS, IPOCKTUPOBAHUS,
CO3JaHnA U TOAACPIKKH I/IH(bOpMaL[I/IOHHO'KOMMyHI/IKaHI/IOHHBIX cucTeM u 0a3 JaHHBIX

[K-2.2

YMeeT MpUMEeHTh HOBbIE METOIbI HCCIIEOBAHHS B 00JIaCTH MaTeMaTHIECKOTO MOJEITMPOBAHHS,
MPOEKTHUPOBAHMS, CO3/IaHHS M MOJIEP)KKH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM U 0a3
JIAHHBIX TIPU PEeLIeHUH Npo(ecCHOHANBHBIX 3a/1a4

IK-2.3

CrnocoOeH NpUMEHSTh HOBBIE METO/IbI HCCIIEA0BAHMUS B 00JIACTH MaTEMaTHYECKOTO MOJICIUPOBAHUS,
MPOEKTHUPOBAHHMS, CO3/IaHHs U MOJIEP)KKH HH)OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM U 0a3
JaHHBIX B c(hepe MpodhecCHOHATBHON AEATEIBHOCTH

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4alOIMiics 10JIKeH

3.1 3HaTh:
3.1.1. OCHOBHEBIC TEXHOJIOTUH aHAIIN3a TaHHbIX;
COBpPEMCHHBIC METO/IBI MATEMAaTHIECKOTO MOJICIIAPOBAHIS [T aHATN3a TaHHBIX;
cnenuuky paboThl ¢ OONBIIMMHA 00HEMaMH TAHHBIX
MOJIETH JIJIsl aHATN3a JaHHBIX;
3.2. Ymern:
3.2.1. paboTaTh ¢ MPUKIAIHBIMU UHCTPYMEHTAMHU JIJIsl aHAN3a JaHHBIX;
MPUMEHSTD JJIs aHaJIM3a JaHHBIX OMOMOTEKH SA3bIKa IporpaMMupoBanus Python;
CTPOWTH aBTOMATH3UPOBAaHHBIC MOJCTIH aHAIIN3a TaHHBIX;
3.3. HNmMeTh HaBBIKHU U (WJIH) ONBIT AEATEJBHOCTH (BJIA/eTh):
3.3.1. HaBBIKaMU peIIeHNns aKTyalbHBIX 3a1a4 Data Science;
HaBBIKAMU aHAJIM3a JaHHBIX (HA MpUMeEpe pElIeHHs 3a]1a4 KJIacTepHU3aIiy,KIacCuUKAIINH,
MIPOTHO3MPOBAHUS);
0a30BBIMH METOJIaMHU ¥ BOCTPEOOBAHHBIMU Ha PHIHKE TEXHOJOTHUSIMHU MAIIMHHOTO O0yUYEeHUST;
4. CTpyKTypa U collepKaHHue TUCHUILINHBI
Kon HaumeHnoBaHue pa3iesioB Bupa 3anaTus Cemectp | YacoB | Komnerenuuun | Jluteparypa
3aHATHS | M TeM
Pa3nen 1. BBenenue B aHaIu3 JaHHBIX
1.1 Beenenue B Jlexuun 6 2 J12.4, J12.5,
HMHTEJUICKTYaJIbHbIN aHaIu3 JI1.1, J12.3,
JIAHHBIX: OCHOBHEIE JI1.2, J12.1,




Kon HaumeHnoBaHue pa3aesioB Bupa 3anaTus Cemectp | YacoB | Komnerenuuu | Jluteparypa
3aHATHS | M TeM
MTOHSATHS, 00JIaCTH JI1.3
MIPUMEHEHUS COBPEMEHHBIX
TEXHOJIOTHI 00paboTKH U
HHTEJJIEKTYalbHOTO
aHanu3a OOJBIINX JaHHBIX
1.2. Bonbive naHHble. JlaGopatopusie | 6 2 J12.4,J11.1,
Opranu3zanus coopa u JI2.3, JI1.2,
XpaHeHHs: OOJIBIINX JI2.1,JI1.3
HabopoB nanseix. Hadoop
1.3. DTanbl aHajJIn3a JaHHBIX. Jlexnun 6 2 J12.4, J11.1,
CTpyKTypHpOBaHHBIE H JI2.3, J11.2,
HECTPYKTYpPUPOBAHHbIE JI2.1, JI1.3,
narseie. Coop u JI1.4
MIOJIrOTOBKA TAHHBIX
1.4. Boccranosnenne Jlaboparophsbie | 6 4 JI1.1, J12.3,
IIPOIYILLEHHBIX 3HAYCHU B JI1.2, J12.1,
MacCHBax JTaHHbIX J1.3
1.5. Oranel aHaau3a JaHHbBIX. Cawm. pabota 6 8 J12.4,J11.1,
CtpyKTypHpOBaHHbIE U JI2.3, J11.2,
HECTPYKTYpPHUPOBAHHbIE JI2.1, JI1.3
narseie. Coop u
MIOJIrOTOBKA TAaHHBIX
1.6. Boinbline gaHHbIE. Cawm. pabota 6 8 J12.4,J11.1,
Opranu3anus coopa u JI2.3, J11.2,
XpaHEeHUs OONBIINX JI2.1,JI1.3
Habopos nanubsx.Hadoop
Pa3znen 2. OuncTka, HHTerpanus 4 npeodpazoBaHue JaHHBIX
2.1. Bubmmoreka pandas. Jlexnun 6 2 J12.4, J11.1,
CTpyKTypbl JaHHBIX B JI2.3, J11.2,
pandas, pabora co JI2.1,J11.3
CTPYKTYpaMH JaHHBIX.
Omepanyy Hag JaHHBIMH.
KoMOunMpoBaHnue 1aHHBIX
U3 pa3HbIX HCTOYHUKOB.
O6paboTKa MPOIYIIEHHBIX
3HAUEHUN
2.2. Pabora ¢ nanubiMu B pandas | JlaGoparopHsle | 6 4 J12.4,J11.1,
JI12.3, J11.2,
J12.1,J11.3
2.3. Boccranosnenue Cawm. pabora 6 10 J12.4,J11.1,
MIPOMYIIEHHBIX 3HAYEHUN B JI2.3, J11.2,
MacCHBax JaHHBIX JI2.1, JI1.3
Pasnen 3. IIporpaMMHbIe MOAYJIU U MAKETHI 1JI PA00THI ¢ MHOTOMEPHBLIMU MacCMBAMHU JaHHBIX.
Busyanu3anusi JaHHBIX
3.1. bubnuorekn NumPy, SciPy: | Jlekuuu 6 2 JI1.1, J12.3,
OCHOBHBIE (DYHKITHH. JI1.2, J12.1,
Busyanuzanus JaHHBIX € JI2.2, JI1.3
matplotlib u pandas
3.2. Pabora ¢ 6ubinoTekaMu Jlaboparophsie | 6 6 JI1.1, J12.3,
NumPy u SciPy JI1.2,J12.1,
J12.2,J11.3




Kon HaumeHnoBaHue pa3aesioB Bupa 3anaTus Cemectp | YacoB | Komnerenuuu | Jluteparypa
3aHATHSA | U TeM
3.3. Pabora ¢ 6ubanoTexamMu Cawm. pabota 6 8 JI1.1, JI2.3,
NumPy u SciPy JI1.2, J12.1,
J12.2,J11.3
3.4. Busyanmzanus taHHBIX Jlaboparopusie | 6 4 JI1.1, J12.3,
JI1.2, J12.1,
J12.2,J11.3
3.5. Busyanuzanus 1aHHBIX Cawm. pabora 6 8 JI1.1, JI2.3,
JI1.2, J12.1,
J12.2,J11.3
Pasznen 4. Teopusi BeposiTHOCTEH U MaTeMaTHYeCKAasi CTATHCTHKA
4.1, Teopus BeposTHOCTEH: Jlexmn 6 2 J12.6, J11.1,
YCIIOBHAs1 BEPOATHOCTb, JI2.3, J11.2,
cly4ailHble BEIUYUHBI, JI2.1, JI1.3
TeopemMa baiieca,
pacnpeneneHue
BEpPOSATHOCTEH
4.2, CraTucTHKa: OIUCaHNe Jlexiuu 6 2 J12.6, J11.1,
OJIMHOYHOTO Habopa J12.3, J11.2,
JAHHBIX, [I0KA3aTEIH LIEHTPA JI2.1, JI1.3
pactpeneneHus, moKa3aTeIn
BapHaINH, KOPPEIIIS 1
TIPUYIHHHAS 3aBUCHMOCTb.
[IpoBepka CTaTUCTHYECKUX
THIIOTE3
4.3. Teopwust BeposiTHOCTEH 1 Jlabopatophsie | 6 6 J12.6, J11.1,
CTaTUCTHKA JI2.3, J11.2,
J12.1,J11.3
4.4, Teopus BeposTHOCTEH U Cawm. pabora 6 20 J12.6, J11.1,
CTATHCTHUKA JI2.3, JI1.2,
JI2.1,J11.3
Pa3zpnen 5. MeToabl MAIMHHOTO 00y4eHUSs
5.1. 3a1auy MAIIMHHOIO Jlekiu 6 4 J12.5,J12.6,
o0yuenus. [Ipumenenue JI2.3, JI1.2,
MaIIMHHOTO 00yUeHus B JI2.1, J12.2,
Data Science. AnropuTmbl JI1.3,J11.4
MaITHHHOTO 00yUeHUsI.
Bubmmoreka Scikit-Learn
5.2. ANTOpUTMBI MallIMHHOTO JlabGopaTophsie | 6 6 JI2.5, J12.6,
00y4enus. CriocoObl M THITBI J12.3, J11.2,
MAaIlIMHHOT'O JI2.1, JI1.3
o0yuenus. bubanorexa
Scikit-Learn
5.3. AJITOPUTMBI MallIMHHOTO Cawm. pabota 6 10 J12.5, J12.6,
00yuenus. CriocoObI U THUTIBI JI2.3, J11.2,
MAaIIMHHOTO 00y4YeHus JI2.1, JI1.3
5.4. OueHka U yiay4lleHue Jlexun 6 2 J12.5,J12.6,
KadecTBa MOJIEICH JI2.3, J11.2,
MAaIIMHHOTO 00y4YeHus: JI2.1, JI1.3

MepeKpecTHas MpPOBEpKa,
TTOMCK TIO CETKE, METPUKH
KadyecTBa MOJENIEH U X




Kog HaumeHnoBaHue pa3aesioB Bupa 3anaTus Cemectp | YacoB | Komnerenuuu | Jluteparypa
3aHATHSA | U TeM

BBIYHCIICHHE.
55. OreHKa U yIIydIIeHne Jlaboparopusie | 6 6 J12.5, J12.6,
KadecTBa MOJCICH JI2.3, JI1.2,
MAaIIMHHOTO O0YYICHUS: JI2.1,J11.3

HepeKpecTHas IPOBepKa,
MIOHCK TI0 CETKE, METPHKH
KauecTBa MOJIENCH 1 X

BBIYHCIICHHE

5.6. OueHka n yny4iieHne Cawm. pabora 6 16 JI12.5, J12.6,
KauecTBa MoJenei JI2.3, J11.2,
MAaIIMHHOTO O0YYICHUS: JI2.1,J11.3

MIepeKpecTHas MPOBEPKa,
TIOUCK TIO0 CETKE, METPHKH
Ka4yecTBa MOJENEH 1 UX
BBIYHCIICHHE

S. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KOHTpOJ’lebIe BOIIPOCHI U 3a1aHUA 1JIs1 IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U l'[pOMe)KyTO‘lHOﬁ
aTTeCTAllMM 110 HTOraM OCBOCHHSA JUCIUIIJIHHBI

O1eHOYHBIE MaTePHAIIbI VIS TEKYLIETO KOHTPOJIA MO pa3AeinaM u TeMaM AMCIHIUINHGI B IOJTHOM 00beMe
pa3MelneHsl B OHNIAiH-Kypce Ha oOpasoBaTensHOM noprane «{udposoit yausepcurer Antl Yy —
https://portal.edu.asu.ru/enrol/index.php?id=9731

OIIEHKA COOPMMWPOBAHHOCTH KOMITIETEHIIMN

[TK-2: CiocoGHOCTh MPUMEHSTH HOBBIE METOIBI UCCIICIOBAHMSI B 00JIACTH MaTEMaTHIECKOTO MOJCITUPOBAHUS,
MPOCKTUPOBAHUS, CO3aHUS U MOICPIKKHA HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX CHCTEM K 0a3 TaHHBIX B cdhepe
nmpodeccnoHambHON JesITeIbHOCTH

TTPUMEPBI 3AI[AHI/H71 3AKPLITOI'O TUIIA - cm. ITPUJTOXXKEHUE

TTPUMEPBI 3AI[AHI/H71 OTKPBITOI'O TUIIA - cm. ITPUJIOXKEHUE

KPUTEPUU OLIEHMBAHUSI: Kaxnoe 3amanue ouennBactcs 1 6amaom. OuenuBanrie KM B ie1OM: «OTIHYHOY

— BepHO BhINOJIHEHO 85-100% 3amaHuii; «X0poIIo» — BepHO BhIMOIHEHO 70-84% 3a1aHuii; «yJOBIETBOPUTEIHHO» —
BEPHO BBHITIOIHEHO 51-69% 3amaHuii; «HEeyIOBICTBOPUTEIHLHO» — BEPHO BBIOIHEHO 50% mnu menee 50% 3amanuil.

5.2. TeMbl NHCbMEHHBIX PadOT /151 MPOBEAEHNS TeKYILero KOHTPOoJs (3cce, pepepaThl, KypcoBbie padoThI U
ap.)

He npenycmotpeHo.

5.3. ®oHA OLEHOYHBIX CPEACTB JIsl IPOBeAeHUS MPOMEXKYTOYHOI aTTecTannn

[IpoMexyTouHas aTTecTalus 3aK/II0YAETCs B MPOBEACHUH B KOHIIE CEMECTpa 3a4eTa 10 BCeMY H3yYeHHOMY 3a
ceMecTp MaTepuaia. 3a4eT NPOBOJAUTCS B yCTHOH (opme mo Ounetam. B 6uiieT BXOAUT 2 BONPOCA TEOPETHIESCKOTO
Xapakrepa.

1. OcHOBHBIE MOHATHSA: OONBIINE JAHHBIE, HAYKA O JaHHBIX, aHAJHM3 JaHHBIX, MAITHHHOE 00yueHne. OCHOBHEIE
ATalbl U3BJICYCHNUS 3HAHUH M3 JaHHBIX. [I[prUMepsbI 33/1a4 aHaIM3a TaHHBIX.

2. CTpyKTypHpOBaHHbIE U HECTPYKTYpPUPOBaHHbBIE JlaHHbIe. KaTeropuanbHble U HENPEPbIBHBIE IEPEMEHHbIE.
Mertosl 0TOOpa NpU3HAKOB (NepeMeHHbIX). brubnmoreka pandas: o0bexTsl Series 1 DataFrame.

3. O6paboTKa JaHHBIX: MOUCK MPOIYIIECHHBIX 3HAUEHUH, OCHOBHBIE METObI 00pPaOOTKH IPOITYIIEHHBIX 3HAYEHUH,
00paboTKa NMPONyIIEHHBIX 3HAYEHHH C ToMoIIbI0 pandas, TIOMCK U ylaJleHHe TyOonpyomuxcs 3Ha4eHui B pandas.
4. O0paboTKa NaHHBIX: OIHCATENbHBIC CTATUCTUKH, IOMCK aHOMAJIMH (BKIIFOYasi THCTOIPAMMBI, SIIIUKOBBIC
JIMarpaMMBl, siJiepHbIe OLCHKH IUNIOTHOCTH), aHAJIN3 BEIOPOCOB M 1IyMoB. HopMmanu3anus n crangapTu3anus




JIaHHBIX.
5. Buzyanusanust nanHbIX: BUABI TpadukoB U quarpaMM. OCHOBHbBIE HHCTPYMEHTHI BU3YaIN3alu JaHHbBIX B
Python.

6. KnactepHsIif aHamm3: HepapXxuIecKuid KIaCTepHBIA aHaJ3, IOCTPOSHHUE ACHIPOTPaMM, METOBI K-CpeTHIX.
Knacrepusriit ananu3s B Python.

7. MammHHOE 00y4eHHe: OCHOBHBIE TOHSTHS, 331241, KOTOPHIE MOXKHO PEIIUTh C MOMOIIBIO MAIIMHHOTO 00yIEHUSL.
ANTOpUTMBI MallIMHHOTO O0Y4YeHHUs ¢ yuuTeneM U 0e3 yuutens (nepeuncnutsd). MHctpymentst Python,
UCIIOJIb3yEMBIE B MAIMHHOM OOYYEHUH.

8. MamHHOE 00yueHue: Tarbl MoaenupoBanus. OTOOp NpU3HAKOB Ha OCHOBE Mozenu. OeHKa KauecTBa
MOCTPOCHHBIX MOJETIEH.

9. 3aiaya xaccupuKanuK: TOCTAHOBKA 33/1a4H, IPUMEP MOJIeJIeH, MOHATHE IepeoOydeHus, OLlEHKa KauecTBa
Ki1accuduKamy, TOHKasi HaCTPOIKa MOJIETIH.

10. 3aga4a perpeccun: MOCTaHOBKA 3aJadl, IPIMEpP MOETIEH, MOHITHE Tepeo0ydeHHs, OIICHKa KadecTBa
Kiaccu(uKaym, TOHKasi HAaCTPOHKa MOJETIH.

KPUTEPHUM OIEHMBAHWA:

«OTIMYHO»: CTYICHTOM JIaH MOJHBIN, B JIOTHUECKOH MTOCIEA0BATEIbHOCTH Pa3BEepHYTHIH OTBET Ha ITOCTABICHHBIC
BOIIPOCHI, TJI¢ OH MPOAEMOHCTPUPOBAJI 3HAHHS IIPEIMETA B ITOJTHOM 00beMe yIeOHOHM MpOorpaMMBIl, JOCTaTOYHO
IIIyOOKO OCMBICIMBAET JUCHUIUIMHY, CAMOCTOSITENILHO, U HCYEPIIBIBAIOIIE OTBEYACT Ha JIOMOIHUTEIbHbBIE BOIIPOCHL,
MIPUBOIUT COOCTBEHHBIE TPUMEPHI 110 MPOOJIEMaTHKE OCTABIEHHOTO BOIIPOCA, PELIII PeAI0KEeHHBIE
IpaKTHYEeCKUe 3alaHus 6e3 OmuOoK.

«XOopo1Io»: CTYJEHTOM JaH Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIH BOIIPOC, II€ CTYACHT JEMOHCTPUPYET 3HAHUS,
MpHOOPETEHHBIE HA JICKIIHOHHBIX U CEMHHAPCKUX 3aHATHX, a TAKXKE TIOJyYCHHBIC ITOCPEACTBOM H3YUCHHS
00s13aTeNbHBIX YIEOHBIX MAaTEPHAIOB 110 KypCY, JaeT apryMEHTHPOBAHHBIE OTBETHI, IPHUBOAUT PUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOIHOE BJIaICHUE MOHOJIOTHIECKOH PEUbi0, IOTHYHOCTh M IOCIIeI0BATENbHOCT 0TBeTa. OTHAKO
JIOIYCKArOTCSl HETOYHOCTH B OTBETE. P npeayioxkeHHbIe MPaKTHIECKNE 3aJaHus] ¢ HEOOIBIINMH HETOYHOCTSIMH.

«Y IOBIETBOPUTEIBHO»: CTYJEHTOM JaH OTBET, CBUJAETEILCTBYIOLINI B OCHOBHOM O 3HAHUU MIPOLIECCOB U3yYaeMoOn
JUCIUIUIMHBI, OTINYAOIIUNCS HEAOCTATOYHON TITyOUHOM U MOTHOTON PaCKpPBITUS TEMBI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, CJ1a00 chOPMUPOBAHHBIMK HABBIKAMH aHAJIM3a SBJICHUMN, MPOIIECCOB, HEAOCTATOYHBIM YMCHHUEM
JlaBaTh apTyMEHTHUPOBAHHBIE OTBETHI U MPUBOIUTH MPUMEPHI, HEJOCTATOUHO CBOOOTHBIM BJIaJIEHUEM
MOHOJIOTHUECKOH PEUbI0, JOTMYHOCTHIO U IIOCIEI0BATEIEHOCTRIO OTBETA. JlomycKaeTcss HECKOIBKO OITHOOK B
COZepKaHUU OTBETA U PEIICHUM MPAKTUYECKUX 3aJIlaHUMN.

«HeynoBneTBopuTENbHO»: CTYAEHTOM JaH OTBET, KOTOPBIN COIEPXKHUT PsIJL CEPbE3HBIX HETOUYHOCTEH,

00OHapy KMBAIOLINH HE3HAHKE TIPOIIECCOB U3Y4aeMOH MpeIMETHON 00IaCTH, OTIIMYAIOIIUHCS HETTTyOOKHM
PacKphITHEM TEMBI, He3HAaHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEYMEHHEM JlaBaTh apryMEHTUPOBAHHBIE OTBETEHI.
BrIBobI TOBEpXHOCTHEI. Pemenne nmpakTHieckux 3a1aHuii He BBINOJIHEHO. CTYJIEHT He CHOCOOEH OTBETUTH Ha
BOIIPOCHI JJayke NPH JIOTOJTHUTEIBHBIX HABOAAIINX BOIIPOCAX MPENOAaBaTes.

IIpuinoxenus

IIpunoxenue 1. @®OC Big data.docx

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceuyeHue TUCIHIIIMHBI

6.1. Pexomenayemast mureparypa

6.1.1. OcHoBHas nuTeparypa

ABTOpBI 3aranaBue M3pareancTBo, rog 1. aapec
JI1.1 | V. MakkuHH# Python 1 aHanM3 JaHHBIX: JIMK Tlpecc, 2020 https://e.lanbook.c
om/book/131721
JI1.2 | Pamxa C. Python u mammunaHoe 00yuenue: | Msmartenscto "IMK IIpecc”, https://e.lanbook.c
KpaifHe HeoOX0JUMOe mocooue 2017 om/book/100905
110 HOBEHIIeH
Mpe/ICKa3aTeIbHON aHATUTHKE,



https://www.asu.ru/sveden/education/programs/subject/351129/fos375469/

o0s13aTenpHOE s OoJee
IyOOKOTO TTIOHUMAaHUS
METO/IOJIOTMU MAITHHHOTO
oOyueHmss: CaMOY4HTENN U
PYKOBOJICTBA

JI1.3

Kenesnos M.
M.

MeTo/IbI ¥ TEXHOJIOTHU
00pabOTKK OONBIINX TAHHBIX:
y4eOHO-METOINYECKOES
mocobue: YpoBeHb
obpasoBanus: Marucrparypa

MoCKOBCKUH IOCYJapCTBEHHBIH

CTPOUTENBHBINA YHUBEPCUTET,
2020

https://e.lanbook.c
om/book/145102

JI1.4 | Boponos B.W., | Data Mining — TexHomoruu , 2018 URL.: http://www.
Boponosa JI.U., | 06paboTKH GONBINTNX JAHHbIX: iprbookshop.ru/81
Vcauer B.A. yueGHOe TIocobue 324.html

6.1.2. JlonmonHuTeNbHAS TUTEPATYpa
ABTOpBI 3arunaBue HsparenncrBo, roj JJ1. aapec

JI2.1 | Wlapaen b., KpynHomacmirabHoe Nzparenscteo "JIMK Ilpecc”, https://e.lanbook.c
Maccapon JL., ManmHHOe 00y4eHue BMecte ¢ | 2018 //OBC u3natenscrea om/book/105836
Bockertu A. Python: YueOHnbie nocobust «JIanby»

JI2.2 | bouuanuuu M. | AHanu3 couuanbHbix Menua Ha | M3patenscto "MK Ilpecc", https://e.lanbook.c

Python. N3Bnekaiite

U aHAJM3UPYHTE NaHHbIC U3
BCEX YTOJIKOB COI[MATbHON
naytuHsl Ha Python: [Ipyroe

2018

om/book/108129

J12.3 | Jlyuano Python. K Bepumuam W3narensctro "JIMK Tlpecc", https://e.lanbook.c
Pamainso mactepctBa: CaMOy4HTENN U 2016 om/book/93273
PYKOBOJICTBA
JI2.4 | A. A. Bapcersin, | AHainu3 JaHHBIX U [IPOILIECCOB: CII6.: BXB-Ilerepoypr, 2009 http://kist.ntu.edu.

M. C.
Kynpusnos, .

yue0. mocodue: YueOHas
JHTEpaTypa ISl By30B

ua/textPhD/Analiz
DannyhlProcessov

H. Xonon, M. .pdf
I. Tecc, C. U.
Enuzapos.
JI2.5 | BapcersiH A.A., | TexHOJIOTHM aHAIN3a JaHHBIX. BXB-Iletepoypr, 2007
Kynpusinos Data Mining, Visual Mining,
M.C., Text Mining, OLAP : Y4eOnoe
CTenaHeHKo nocooue
B.B., Xonon
n.n.
J12.6 | I1. dnax MammnHoe o0y4yenue. Hayka u | JIMK Ilpecc, 2015//3bC http://e.lanbook.co
HCKYCCTBO MOCTPOCHHMS n3natenbcTBa «JlaHpy» m/books/element.
AITOPUTMOB, KOTOPHIC php?pll_id=69955
M3BIICKAIOT 3HAHUS U3 JAHHBIX:
Y4eOHUK
6.2. IlepeueHnb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""MHTepHeT"
HasBanue Du1. aapec
31 OnekTpoHHBIH Kypc Ha Ennnom obpaszosatensHom | https://portal.edu.asu.ru/course/view.php?id=9731

noprane Antl'Y

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

Microsoft Windows
Microsoft Office
JuctpubytnB Anaconda




7-Zip
AcrobatReader

6.4. llepeyens HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM

Caiit oubanorexu Antl'Y: www.lib.asu.ru;

DneKTpOHHO-OMONMHOTEeYHAs cucTeMa u3naTenbcTa "Jlanp": www.e.lanbook.com;
OnekTpoHHO-O0MbIMOTEYHas cuctema "YHUBepcuTeTcKast Oudaunoreka online": www.biblioclub.ru;
CBobGonnas sHumkiaoneaus "Bukunenus": http://ru.wikipedia.org;

Enuneiii obpasoBatenpHblil mopTai http://portal.edu.asu.ru

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIIMHBI

Aynuropus Haznauenue Oo0opynoBanue

408J1 nmabopaTopusi MaTeMaTHIECKOTO VYuebHas MmeOerp Ha 15 mocagoIHbIX
MOJICTIMPOBAHUS - yUeOHAs ayIUTOPHS IS MecT; pabodyee MECTO TIPETIoIaBaTes;
MPOBEACHUS 3aHATUI CEMUHAPCKOrO THIIA Jocka menoBas 1 mr.; komnerotep Depo -
(maGopaTopHBIX H(MIH) MPAKTHUECKHX); 10 wrt., 5 mT. ¢ Monutopamu LG u 5 mr.
MIPOBEICHUS IPYNIOBBIX U HHIUBUIYaTbHBIX ¢ Mmonutopamu Philips; myneTiMena-
KOHCYJIbTallUii, TEKYIIEr0 KOHTPOJIS U npoexTop Sony - 1 mt.; MOV Canon - 1
MIPOMEKYTOYHOM aTTeCcTalluKi HIT.; CTAI[HOHAPHBIN 3KpaH: Mapka Digis

Optima C - 1 mr.

Y4ebOHast ayquTopus | IUIsl IPOBEICHNUS 3aHATHH BCEX BUIOB CrangapTHoe 00opynoBanue (yueOHas
(TuCcOUIITMHAPHON, MEKANCIMIUIMHAPHON 1 MeOesb U1 00yJaromuxcs, pabouee
MOJYJIHOH MOATOTOBKH), TPYIIIOBBIX U MECTO IperoaBaTesis, JOCKa)

WHMBUIYaJIbHBIX KOHCYJIBTAINH, TEKYIIETo
KOHTPOJISL M IPOMEKYTOYHOH aTTeCTALHH,
KypCOBOT'O MpOeKTa (paboThl), IPOBEICHHS

NPaKTHKA
203J1 naboparopust ”HQOPMAIIMOHHBIX TEXHOJOTHH - | YdeOHas mebenb Ha 14 mocaT04HbIX
KOMIIBIOTEPHBIH Kiace - yueOHas ay IuTOpHs MecT; KOMITbIoTephl: Mapka ASUS

JUTSL IPOBEICHUSI 3aHATUI CEMUHAPCKOTo Trma | Mojens i5-6500 - 14 equnuiy
(;1abopaTOpHBIX U(WIH) MPAKTHIECKUX);
MPOBEICHUSI TPYIIIOBBIX U HWHIUBHYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS U
MPOMEXYTOYHOH aTTeCcTaluu

8. MeToauyeckne ykazanus Jjs 00y4aOUIUXCsl MO0 OCBOEHHIO JUCIIUIJIMHBI

Jlig momycka K ciade 3a4era CTyIEHTHI TOJKHBI BBIIIOJIHUTH BCE PAKTUUECKHE U CAMOCTOSTETIbHBIC 3a1aHHs,
MPOWTH UTOTOBOE TECTUPOBAHHE.

Ha 3auere cTyaeHTHI JOIDKHBI OTBETHUTH ITPAaBWIILHO HA JIBA BOIIpOCa. 3a4eT MPOBOAMTCS B YCTHOH dopme. Ha
MOATOTOBKY CTYAEHTY OTBOIUTCS 20 MUHYT. 3a NPaBHJILHBIA OTBET HA BOIPOCH CTYIEHT MOXKET IOIY4UTh
MakcuMaibHO 40 6amtos. [1py HenpaBUIBHOM HIIM HETIOJTHOM OTBETE MOXKET OBITH 33/1aH JIONIOJIHUTEIbHBINA BOIIPOC.
3a paboTy Ha MPAKTHYECKUX 3aHATUSIX B TEUCHUU BCEIO CEMECTPA CTYAEHT MOXET MaKCUMaIbHO HaOpaTh 20
6aJIoB.

B xone camocToaTebHON pabOTHI CTYACHTHI BHITOTHIIOT HHANBHAYATbHBIE 3aaHNS K IPAKTHUECKUM paboTawm,
3HAKOMSATCA C TIPEITI0KECHHON JIUTEPAaTypOil. 3a CBOEBPEMEHHOE U BEPHOE BBIITOTHEHHUE CAMOCTOSTEIBHBIX 33 JaHUI
CTYACHT MaKCHMAJIbHO MOKET MOTy4uTh 20 6aios.

HroroBoe TecTpoBaHUE MIPOBOIUTCS B CHCTEME JUCTAHIIMOHHOTO 00ydeHuss Moodle. Ha TectupoBanme oTBOANTCS
20 muHyT. Ka)kaplit BapHaHT TECTOBBIX 3aJaHUi BKIIoUaeT 20 BOIPOCOB. 3a KaX bl IPAaBMIIBHO OTBEYCHHBIN
Bompoc gaercs 1 Ga.

3a4er CTYAEHTY CTaBHUTCS, €CIIM CyMMa OaiyioB 3a Bce BUIBI paboT Gosbire 49.
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

(l)OpMI/IpOBaHI/Ie y 06yqafomnxc;1 Hpe)ICTaBJ'IeHI/Iﬁ 0 MCECTEC U pOJIM MATEMATHUKN B COBPEMEHHOM MUPE;
TMOBBIIIICHUE YPOBHA (i)yHZ[aMeHTaHLHOfI IIOAIOTOBKH,
BOCIIMTAHHE BBICOKON MaTeMaTHYCCKOM KYJbTYPBI;
OpHUCHTAlUA CTYACHTOB Ha UCITOJIb30BAHUE KJIACCUYCCKUX METOAOB MAaTEMAaTHUKU MTPU PCIHICHUN
(l)yHZ[aMeHTaJ'ILHLIX Y MPUKJIaJHBIX 3a/la4 B €CTCCTBO3HAHUU U APYTUX o0JacTax KHU3HCACATCIbHOCTH.

2. Mecto nucuumiinHbl B cTpykrype OOII

Hukn (pazmer) OOIT: B1.B.1B.01.02

3. Komnerenunu ody4yaroiuerocsi, popmupyembie B pe3yabTaTe 0CBOCHUS JUCIUNIMHBI

[K-2

CrnocoOHOCTh MPUMEHSATH HOBBIE METO/IbI HCCIIEIOBAHUS B 00JIACTH MAaTEMaTH4ECKOTO
MOJICTTMPOBAHNUS, MPOEKTUPOBAHMS, CO3AAHMS U MTOIEPKKH NHYOPMAMOHHO -KOMMYHHUKAIIMOHHBIX
cucTeM U 0a3 JaHHBIX B chepe MpodecCHOHATBHON AeATETbHOCTH

B pe3yabTare ocBOeHUSI AUCHMILVINHBI 00y4alOIMiics 10JIKeH

3.1 3HaTh:

3.1.1. 0 MaTeMaTU4YEeCKUX METOJAX U MOJEISIX, IPUMEHAEMBIX B 33J1a4aX €CTECTBO3HAHUS U APYTUX
00J1aCTAX KU3HEICATCIIbHOCTH;

3.2. Ymern:

3.2.1. HCIIOJIb30BaTh TIOJIOKEHUSI MATEMATHYECKOTO MOJIETUPOBAHMS ITPU aHATTN3€ UMEIOIINXCS MOJIeTIeH 1
MIPY CO3/IaHUH HOBBIX;

3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):

3.3.1. CaMOCTOSTENIFHO pa30UpaThCs B MATEMaTHUSCKOM ariiapare, CoAepKaleMcs B ClieIHaIbHO
JUTEPATYPE;
TIPY MOJCITUPOBAHUN KaKUX-THOO MPOIIECCOB YMETh BBIOPATH IMOAXOISIIYI0 MOJIENb U3 M3BECTHBIX
WM TIOCTPOUTH HOBYIO;
OCHOBHBIE MOHSTHS ¥ METO/IBI MAaTEMAaTUYECKOTO MOJCITUPOBAHUS HEOOXOUMBI 11 pabOTHI Hal
KYPCOBBIMH M JTUTUIOMHBIMU Pab0TaMu B 00JaCTSIX, CBA3aHHBIX C UCTIOJIB30BaHUEM TE€X WJIM WHBIX
MoAenen.

4. CTpyKTypa U coliepKaHHue TUCHUILINHBI

Kon HaumenoBanue pazaesioB u | Bug 3ansaTus Cemectp | YacoB | Komnerenuuu | Jlureparypa

3aHATHS | TeM

Pa3nen 1. Kunematuka

1.1. IIpenmer nccnenoBanuii B Jlexun 7 1 JI1.1, JI1.2

Kypce. Uctopuueckuii
9KcKypc. BekTopHoe
WCYHCIICHUE, BEKTOPHBIC
(hyHKIMN CKAJISIPHOTO
aprymenTta. KoopaunaTtHbli,
BEKTOPHBIHN, €CTECTBEHHBIN
CrocoOBI OMUCAHUS
JIBUYKEHUSI MaTepHalIbHOI
touku. Kunemarnueckue
XapaKTEPUCTUKHU JABMXKCHUS:




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

TPaeKTOpus, 3aKOH
JBIDKEHUS, CKOPOCTH TOUKH,
YCKOpEHHE TOUKH.

1.2.

IIpeamer uccnenoBanuii B
Kypce. Uctopuueckuii
9KcKypc. BektopHoe
WCUHCIICHUE, BEKTOPHBIE
(yHKIIMH CKaJSIPHOTO
aprymenrta. KoopauHaTHbIH,
BEKTOPHBIN, €ECTECTBEHHBIN
CITIOCOOBI OIHCAHUS
JIBUYKEHUSI MAaTEpUAIbHOM
ToukH. Kunemarndeckne
XapaKTEPUCTUKU JABMKECHUS:
TPaeKTOpHsl, 3aKOH
JIBUXKEHUSI, CKOPOCTh TOUYKH,
YCKOPEHHE TOUYKH.

JlabopaTopHbie

J2.1,J12.2,
JI1.1, JI1.2

1.3.

Tpaektopusi, CKOpOCTb,
YCKOpPEHHE TOUKHU.
KpuBonuneiinsie
KOOP/JAMHATHI TOUKH.

Cam. pabota

2.1, 712.2,
JI1.1, J11.2

1.4.

OpToroHanbHas
KPHBOJIMHEIHAs CUCTEMA
koopauHat. Kosddummentsr
Jlame. CkopoCTb U yCKOpEHHUE
Touku. Pusznueckue
KOMIIOHEHThI. EcTecTBEHHBIN
TpexrpaHHuK. @opmyJisl
®pene. CBS3b €CTECTBEHHOTO
1 KOOPJMHATHOTO
(BEKTOPHOTO) ONHCaHUH.
T'amma matpuna. Yrisl
Oiinepa. Ilepexon ot
€CTECTBEHHOTO criocoda K
KOOPJANHATHOMY.
Kunemaruka TBEpaOro Tena.
®opmyisl [lyaccona.
YrioBas ckopocTb. PopMyJIbL
Oiinepa. JIuneitaple ckopocTu
1 YCKOPEHHS TOYEK TBEPIOTO
Tena. YIII0BOE yCKOPEHUE
TBEPJIOTO Tela, TEOpeMa O
CJI0’KEHUH CKOPOCTEH,
YTJ0Basi CKOPOCTb TBEPOTO
Tena (MOCTyNaTeNnbHOro U
BpaIllaTeIbHOTO).

Jlexnun

JI2.1, JI1.1,
J1.2

1.5.

Bpamenue tBepaoro Tena
BOKPYT HENIOJBUKHON OCH.

Cam. paboTta

2.1, J12.2,
JI1.1, J11.2

1.6.

Yrue Ditnepa. [lepexon ot
€CTECTBEHHOTO cI10c00a K
KOOP/MHATHOMY.
KunemaTuka TBeporo tena.
®opmyisl [Tyaccona.
VYraoBas ckopocTsb. DopMyIIbl
Olinepa. JIuneitnsle ckopocTu
U YCKOpPEHHS TOUYEK TBEPAOrO

JlabopaTopHsbie

2.1, 12.2,
JI1.1, J11.2




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

Tena. YIJIoOBOe YCKOpEHHe
TBEPAOTO TETA, TEOPEMA O
CJIOKEHUH CKOPOCTEH,
yTJIOBast CKOPOCTh TBEPOTO
Tena (MIoCTymaTeIbHOTO U
BpamareIbHoro). CIoXKHOe
JBIKCHNE TOUKH.
OTHOCHTENIBHOE, IEPEHOCHOE
1 abCOJIIOTHOE JIBUIKEHHUS.
AbcomnroTHast 1
OTHOCHTEJIbHAS
npousBoHbIe. [Ipumep :
camoder- paketa. CiioxxHOE
JBIDKCHUE TBEPAOTO Tela.
[ocTynarensHoe OBHKEHUE.
Coepuueckoe JBIKEHUE.
CroxeHne yrioBbIX
CKOPOCTEH U YCKOPEHUH.
Cr1oco0bI KHHEMaTHYECKOTO
OIMMCAaHUs NBUKXCHUS
CIUIOLIHOM CPEBl.
YpaBHEHHUE HEPA3PBIBHOCTH.

1.7.

CnoxHOe TBIKEHHE TOUKH.
OTHOCHTEIBHOE, IEPEHOCHOE
1 aOCOJFOTHOE JBMKEHUS.
AbGcomoTHas 1
OTHOCHTEIbHAS
npousBoaHbIe. [Tpumep :
camoueT- pakera. CloxHoe
JIBIDKEHUE TBEPAOTO Tela.
IlocTynaTesbHOE IBUKEHUE.
Cdeprueckoe IBUKECHUE.
CrnoxeHne yrioBbIX
CKOPOCTEN U YCKOPEHUH.
Crtoco0bI KHHEMaTHYECKOTO
OTIMCaHUS JBWKCHUS
CIUTOIITHOM CPEJIBL.
YpaBHEeHUE HEPa3PHIBHOCTH.

Jlexnun

J2.1,J12.2,
J1.1, JI1.2

Pasznen 2

. JAuHamMuKka MaTepuaIbHOM

TOYKH

2.1.

CraTtuka TBEpIOTo Tea.
OCHOBHBIE OIIPECIICHHS U
noustus. Ilnockas
CXOIAIIAsICA CHCTEMA CHIL.
ITnockas cuctema
napauiesIbHbIX crit. OOImui
Clly4dall IIOCKOH CUCTEMBI
cuit. Teopembl AMHAMUKH
TOYKH, TIEPBBIE HHTETPAJIBI
YPaBHEHUH ABHKECHHUS.
JBrxenue noj AeiicTBreM
LEHTPaIbHOMN CHUJIBI, 3aKOHBI
Kemuepa, nuxenue mno
MIOBEPXHOCTU U KPUBOM
(TOUKa CO CBA3BIO). 3aKOH
BCEMHPHOTO TATOTEHUS.
JluHaMuka HeCBOOOIHOM

TOYKH. CBH?)I/I, pcakuun

Jlexun

2.1, 12.2,
JI1.1, J11.2




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

CBsi3eH, OTPAHUYCHUS HA
CKOPOCTB M YCKOPEHHE.
OCHOBHOM 3aKOH JIBHMXEHUS
HECBOOOIHOM TOYKH.
MaremaTnueckuii MasTHHK.

2.2.

CraTtuka TBEpAOro Tea.
OcHOBHBIE OTIpeieTIeHUS U
nousaTus. I1mockas
CXOSIIAsICa CUCTEMA CHUJL.
IInockas cucreMa
napaienbHbIX ¢t OOmmid
CIIy4ail MIOCKON CUCTEMBI
cui. TeopeMbl TUHAMUKHU
TOYKH, IEPBBIE HHTETPAJIbI
YpaBHEHHUN JBUKECHHUSL.

Cam. paboTta

2.1, 12.2,
JI1.1, J11.2

2.3.

3akons! HetoToHa. OcHOBHOE
YpaBHCHHE JUHAMUKH
cB0OOIHOM ToukH. Mmyiikc,
MOMEHT UMITYJIbCA,
MOIIIHOCTb, paboTa, SHeprus,
YpaBHCHHS IBYIKCHHS
MaTepHaIbHON TOYKH B
JICKapTOBBIX U €CTECTBEHHBIX
ocsx. Cnyyait
KOHCEPBATHUBHBIX CHIL.
Crnyyail HEHTpalbHbBIX CUIL.
3akoH mowmaaei. CekTopHast
ckopocTh. ®opmyina bune.

JlaGopaTopHbie

2.1, 2.2,
J1.1

24.

JBmxenue noj AeiicTBueM
LIEHTPaIbHOU CHJIbI, 3aKOHBI
Kemnnepa, apmxenue o
MOBEPXHOCTU U KPUBOMH
(TOuKa CO CBA3BIO). 3aKOH
BCEMHUPHOIO TATOTEHUSI.
JuHamuka HecBOOOTHOM
TOukH. CBSI3H, PEAKIIUU
CBA3€i, OrpaHUYEHHUs Ha
CKOPOCTh M YCKOPEHUE.
OCHOBHOM 3aKOH JBW)KCHUS
HECBOOOHOHN TOYKH.
MaremaTtnueckuii MasTHHK.

JlaGopaTopHsie

2.1, 12.2,
J1.1

2.5.

JluHaMuKa OTHOCUTEIIBHOTO
JIBMDKCHUS TOUKH: CHIIBI
UHEPINY, OCHOBHOM 3aKOH.
[IpyHIMT OTHOCUTENBHOCTH
Tlannunea. OTHocuTeNnbHOE
paBHOBECHE TOUYKHU.
OTHOCHTEIBHOE JBIDKEHUE Y
TIOBEPXHOCTH 3eMJTH, BEC
Tena Ha 3eMIIe.
OTHOCHTEIBHBIA OKOH.
3aBHCUMOCTb Beca OT
HIMPOTHI MecTa. 3akoH bapa.
OTKII0OHEHHE MaJaroIuX Tel
ot Beptukanu. Chepruueckuii
MasITHUK.

Jlexun

2.1, J12.2,
JI1.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

2.6.

PaBHOBecHe TIpU HATTHYUH
Tperus. Teopema 00
W3MEHECHNHN SHEPTHH IS
HECBOOOIHON TOYKH,
OTHOCHTEIIbHOE ABIIKEHHUE U
OTHOCHTEIIFHOE PaBHOBECHE
TOYKH CO CBSI3BIO.
PaBHoBecue
MPOCTPAHCTBECHHOMN CUCTEMBI
CHIL.

JlabopaTopHble

2.1, 12.2,
JI1.1

2.7.

PaBHOBecue npu HATUYUU
Tperus. Teopema 00
W3MEHEHUU SHEPTUU IS
HECBOOOIHOM TOUKH,
OTHOCHUTEJILHOE JIBUXKEHHUE U
OTHOCHUTEJILHOE pAaBHOBECHE
TOYKH CO CBSI3BIO.
PaBHoBecue
MIPOCTPAHCTBEHHOM CHUCTEMBI
CHIL

Cam. paboTta

15

2.1, 12.2,
JI1.1

2.8.

MastHuk ®yko. JluHamuka
CUCTEMBI MaTepHaJIbHBIX
TOYEK, CBSI3H U MX
KIIaccuuKaIms,
00001IIeHHBIE KOOPIMHATHI 1
0000IIIeHHBIE CHIIBI, IIPHHIIAT
BUPTYaJIbHBIX MIEPEMEIICHIH
JUTSI HECBOOOXKTAFOIIIUX
cBs3el, mpuHLun [lamambepa-
Jlarpanska s cuctem ¢
H/IeaTbHBIMHU CBSI3IMH, CHIIBI
BHYTPCHHHUE U BHEIIIHUE,
TEOPEMBI THHAMHUKH CUCTEM,
thopmynsr Kennra, nepBeie
HMHTETpaNbl YpaBHCHUN
JIBIDKCHUS M 3aKOHBI
coxpanenwus. LleHTp Macc,
BHEIITHUE W BHYTPECHHUE
CHUJIBI, UMITYJIEC, MOMEHT
HUMITYJIbCa, KHHETHYECKAs
sHeprus (Teopema Kenura).
JIBr>xeHHe TOUYKH C
NIEPEMEHHOMN Maccol.
Ypasaenue Memiepckoro.
IIpumepsr.

Jlexkun

2.1, 2.2,
JI1.1

2.9.

MasTauk ®@yko. lunamuka
CHCTEMBI MaTepHabHBIX
TOYEK, CBSI3H U UX
KaccuuKarms,
000011IeHHBIE KOOPIMHATH 1
0000I1IeHHBIE CHJIBI, TPHHIIUT
BUPTYaJIbHBIX NIEpEMeENICHUI
JIJIS HECBOOOXK JAFOIITHX
cBs3eit, mpuHImn Janambepa-
Jlarpamka 1y1st cucTeM ¢
WJICANIbHBIMHU CBS3SIMH, CHJIBI
BHYTPEHHHUE U BHEILHHE,

JlabopaTopHbie

2.1, J12.2,
J1.1




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

TEOpPEMBI IUHAMUKH CUCTEM,
thopmynsr Kennra, nepBeie
MHTETpaJlbl YpaBHEHUM
JBIDKCHUS U 3aKOHBI
coxpanenus. LlenTp Macc,
BHEIITHNE U BHYTPEHHHE
CHJIBI, UMITYJILC, MOMEHT
UMITy/bca, KHHETUYecKas
sHeprus (Teopema Kenura).
JIBIKEHUE TOUKH C
IIEPEMEHHON MaCCOM.
VYpasHenue Memepckoro.
IIpumepsl.

Pa3nen 3

. AunamMuka a0CoJIIOTHO TBEPAOIO Teja

3.1.

Macca 1 IeHTp HHEPLHH.
MowmenTsl uHepuuu. Teopema
['toiirenca - llTelinepa.
Tenzop nnepuuu. Mmnyinsc,
MOMEHT UMITyJIbCa,
KHHETHYeCcKasi YHepIus.
Junamuueckue ypaBHEHHUs
JIBIDKEHUS TBEPJIOTO Tela.
PaBHoBecue. Ilnockoe
JBIDKEHHUE TBEPJOTO TeNa.
JIBr>KEHUE TAXKEIOro
LNUINHApPA 0 HAKJIOHHON
IIOCKOCTH.

Jlexnun

J2.1,J12.2,
J1.1

3.2.

JBrxenue noj AeiicTBueM
LEHTPaIbHOU CHUIIBI.
CMemaHHbIe 3a]a4H.

JlaGopaTopHsie

2.1, 2.2,
J1.1

3.3.

JBmxenue noj AeiicTBueM
LUEHTPaJIbHON CUIIBL.
CMelaHHbIe 3aJa4H.

Cam. pabota

2.1, 12.2,
J1.1

3.4.

Bpamenue TBeporo Tena
BOKPYT HETIOABIKHON OCH.
Onpenenenne peakuii onop.
Du3nueckuil MasgTHHUK.
Cdeprueckoe IBUKECHUE
TBEPJIOTO TeJla BOKPYT
HETOABIKHOTO IIEHTPa Mace.
Crnyuait Diinepa. Y nap
TBEPIBIX T (TUIOTE3a
HsroTona).

JlabopaTopHbie

2.1, 12.2,
J1.1

Paznen 4

. Mexanunka Jlarpan:ka

4.1,

T'osnioHOMHBIE 1
HETOJIOHOMHBIE CBSI3H.
O060011eHHBIE KOOPIUHATEHL.
JruHaMuuecKuit IpUHIUIT
Janambepa-Jlarpamxa.
YpaBHenus Jlarpanxa
MepBOro pojia. YpaBHEHUS
Jlarpan»xa BTOpOro poaa.
IIpeobpazoBanus Jlexanapa
(Teopema

Jlexun

2.1, 12.2,
JI1.1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

JlonkuHa). KanoHnueckue
ypaBHeHus ['amuibTOHA.
VYpaBuenus Paycca nns
CHCTEM IUKIMIECKHIMHU
KOOPJMHATAMH.
KoBapuaHnTHOCTE ypaBHEHUI
Jlarpan>xa BToporo poza.
WuTterpanst. Teopema 3.
Herep.

4.2.

JluHaMHuKa CUCTEMBI
MaTepHaIbHON TOUKH.
YpaBHEHUS BIKCHUS, ICHTP
Macc. MOMEHTHI HHEPIIH
TBepIbIX Tel. Llukimaeckue u
MO3UIIMOHHBIC KOOPINHATHL.

Cam. paboTta

2.1, 12.2,
JI1.1

4.3.

OO61ue TeopeMbl TUHAMHUKHU
cucreMsl. J[uHaMuKa
MJIOCKOTO ABM)KECHUS
TBepAoro tena. CMeniaHHbie
3a/1a4un.

Cam. pabota

4.4.

VYpaBHeHus Anmnens ans
HETOJIOHOMHBIX CHCTEM.
IIceBnoxoopaunatsel. [Ipumep
UCIIONBb30BaHUsl YPaBHEHUH
Jlarpanxa 1 pona u
ypaBHEHUU
Amnmnens.Bapuarnuonssie
MIPUHITAIBI MEXaHUKH.
JvHaMuuecKuit NpuHIUIT
Janambepa-Jlarpanxa.
HeticrBue no ['amMmuiabTOHY.
IIpunuuns! 'aMunbsTOHA U
SAxobu. [puHTIMT
HaVMEHBIIIETO ACHCTBUSA
Moneprtiou-Jiinepa-
Jlarpanxa. Bapuanuonunsie
npuHIMIE Skoou u [aycca.
Mexanuka ["'amunbToHa.
Cko06xu Ilyaccona.
Murerpansl ypaBHEHUN
T'amunbsrona. Teopema
SAxobu-ITyaccona.

Jlexnun

J2.1,J12.2,
J1.1,JI1.2

4.5.

AnHanurrueckass MEXaHHKA.
OO1iee ypaBHeHHE
JTUHAMUKHU. Y paBHEHUE
Jlarpanxa 2 pona ¢ ogHOM
CTEIEHBI0 CBOOOIEI.
VYpasuenue Jlarpanxa 2 poga
C IBYMS CTEIICHAMU
cB0OOIBI. Masbie KoeOaHus.
Kanonuueckue ypaBHeHUs
JIBHOKEHMS CHCCTEMBI
MaTepHaJIbHBIX TOYCK.

VY cTOWYMBOCTD paBHOBECHS.

JlabopaTopHbie

2.1, J12.2,
JI1.1, J11.2

4.6.

AHanuTHYeCKas MEXaHUKA.
OO1iee ypaBHeHHE

Cam. pabota

20

2.1, 12.2,
JI1.1, J11.2




Kog HaumeHnoBanue pa3aesoB u | Bug 3ansaTus Cemectp | YacoB | Komnerenuun | Jluteparypa
3aHATHSA | TeM

JIMHAMUKU. YpaBHEHUE
Jlarpanxa 2 pona ¢ ogHOU
CTEIEHBIO CBOOOIEI.
YpaBuenue Jlarpanxa 2 pona
C IByMsI CTETICHAMH
¢B0OOIBI. Malble KoeOaHus.
Kanonuueckue ypaBHeHUs
JIBHKEHHS CHCCTEMEI
MaTepHaIbHBIX TOYEK.

Y CcTOHYMBOCTh paBHOBECHS.

4.7. Kanonuueckue JlaGopatopusie | 7 4 J2.1,J12.2,
npeoOpa3oBaHus ypaBHEHHHA JI1.1, JI1.2
T'amunerona.llpousBonsmas
¢hyaKOms. YpaBHEHHE
TlammpToHa-AKO0M.
Teopema Sxoou.
WuBapraHTHOCTE 00BEMA
(hazoBoro

npoctpaHcTBa. MIHTerpanbHbIi
vnHBapuaHrt [lyankape-
Kaprana. YcToitunBocthb
JBH>KeHUH 1o JIsnyHoBYy.
YpaBHeHUs Bapuanui
Ilyankape. TeopeMbl
JIanyHoBa, YetaeBa. Teopus
MAJTbIX TBUKCHUH CHCTEMEI C
KOHEYHBIM YHCIIOM CTETIeHEH
¢B0OOOIBI. YCTOHYNBOCTH
PaBHOBECHS U IBHKCHHUS
CHUCTEMBI. Y CTOMUHMBOCTH
nBrxeHuil. Perynstop Yarra.

5. ®oHa OLEHOYHBIX CPEICTB

5.1. KouTposabHble BONPOCHI M 3aJaHUA JJIsl IPOBEJAEHUS TeKYLEero KOHTPOJISI U POMEeKYTOYHOM
aTTecTAlMH M0 HTOTaM OCBOEHMSI THCIHILIHHBI

ITpuseneno B @OC

5.2. TeMbl NHCHMEHHBIX PA0OT /15 NPOBEieHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble padoThl U
ap.)

IIpuseneno 8 ®OC

5.3. ®oHA OLEHOYHBIX CPEACTB /ISl IPOBeAeHUs MPOMEXKYTOYHOI aTTecTannn

IIpuseneno 8 ®OC

Ipunnoxenus

[punoxenue 1. boc AM sxk3 01.03.02-1f8acf374-8ef2-42a2-p9ab-53fal3e3d862c0824e27-176e-402b-930b-
58885291e977.doc

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHue TUCIHILIMHBI

6.1. Pekomenayemast tureparypa



https://www.asu.ru/sveden/education/programs/subject/351134/fos375473/
https://www.asu.ru/sveden/education/programs/subject/351134/fos375473/

6.1.1. OcHoBHas nuTEparypa

ABTOpBI 3ariiaBue H3nareabCeTBO, 1Oj 1. agpec
JI1.1 | JlockytoB FO. | Jlekuuu 1o TeopeTHuecKOi Ty, 2015 http://biblioclub.ru/index.php?pag
B. MexaHuKe: yaeOHoe Tmocobue e=book_red&id=439200&sr=1
JI1.2 | JlrokmmH b. Teoperndeckas MEXaHHKa: TYCVYP, 2017 http://biblioclub.ru/index.php?pag
A. METOIUYECKHE YKA3AHMS: e=book_red&id=481031&sr=1

6.1.2. JlonmonHuTeNbHAS TUTEPATYpa

ABTOpBI 3ariiaBue H3nareiabcTBO, 1oj 1. agpec
JI2.1 | ITaBnenko 3a1auu 10 TEOPETUIECKOM OU3BMAIJINUT, 2003 | http://biblioclub.ru/index.php?pag
IO.T. MEXaHHUKH : e=hook&id=69273
J12.2 | anuua A.A. Teoperuieckast MEXaHUKA! AT'Y, 2014 http://elibrary.asu.ru/xmlui/handle
pelieHne 3aa4: /asu/909

6.2. IlepeueHnb pecypcoB HHGPOPMALHOHHO-TEIEeKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"

HaszBanue 1. aapec

21 OnexkTpoHHas OMOIMOTEYHAs CHCTEMA
AJNTalicKOro rocy1apCTBEHHOTO YHUBEPCHUTETA
: www.elibrary.ru

32 DeKTpOHHO-OUOINOTEHAs CHCTEMA
n3narenscrBa "Jlanp": www.e.lanbook.com

23 DNeKTPOHHO-ONOIMOTEeYHAs crcTeMa
"Yuusepcuretckas oudanoreka Online":
www.biblioclub.ru

24 O6pa3oBarenbHbIi Kypc JlOMOTHUTENbHbBIE https://portal.edu.asu.ru/course/view.php?id=6892
[JIaBbI TEOPETHYECKOM
MexaHukuuddepeHiuanpHbIe ypaBHEHHS Ha
mwratpopme MOODLE

6.3. IlepeyeHb NPOrpaMMHOro odecrevyeHust

[TporpammHOe obecriedeHue sl NpoBeeHus pakTuueckux padot: Microsoft Office Excel, Microsoft Office
Word, Adobe Reader.

Microsoft Windows

7-Zip

6.4. Ilepevyens HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. O6pazoBatenbHblii moptan Antl'Y http://portal.edu.asu.ru/

2. http://univertv.ru/video/matematika/ OTKpbITHIi 0Opa3oBaTenbHbIi Buaeonopran UniverTV.ru.
O0pazoBarenbHble (UIBMBI Ha pa3InuHbIe TeMbL. JISKIIMN B BEAYIMX POC-CUHCKHUX U 3apyOexHbIX By3ax. HayuHas
KOH(EpEeHIINs WM HAyYHO-TIOMYJISIPHAS JIEKI[HS [I0 HHTEPECYOLIeMy Bac BOIPOCY.

3. http://elibrary.ru Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU. Kpynneimmii poc-cuiickuii
MHGOPMALMOHHBIA TOPTAJT B 00IaCTH HAYKH, TEXHOJIOTHH, MEIMIIMHEI M 00pa30-BaHUs, COepKaIuil pedepaTsl 1
TIOJTHBIE TEKCTHI Oosiee 12 MuTH HaydHBIX cTaTel n myonukamuid. Ha miatdopme eLIBRARY.RU moctymHbr
aneKTpoHHbIe Bepcun 6oiiee 1400 poc-cHiiCKnX HaydYHO-TEXHHYECKHX KYpHAJIOB, B TOM uHcie 6osee 500 sxypHanos
B OTKPBITOM JOCTYIIE.

4. http://feqworld.ipmnet.ru/ru/library.htm EqWorld — mup MaTematiueckux ypaBHeHuUi. YueOHO-00pa3oBarebHas
¢usnKo-mMaTeMaTHueckas 6ubnmoreka. JieKTpoHHas oudnuoreka conepxut DjVu- u PDF-daiinbl yueOHNKOB,
y4eOHBIX TTOCOOMIA, COOPHHMKOB 3a/1a4 ¥ YIPaXHEHHH, KOHCTIEKTOB JIEKITHH, MOHOTpaduii, CIIPaBOYHUKOB U




JICccepTaluil o MaTeMaTUKe, MeXaHuke U (hu3nke. Bce MaTepualipl MpUCIaHbl aBTOPAMH U YUTATEIISIMU HITH B3STHI
n3 HaTepHeTa (M3 WWW apXHBOB OTKPBITOTO MocTymna). OCHOBHOM (oH OMOIMOTEKH COCTABIISIOT KHHTH,
W3/1aBaBIIKECs TPUILATH U OOJIee JIST Ha3al.

5. MHOECTBO TIOJIE3HBIX MaTepPHaIOB OITyOIMKOBaHBI Ha caiite lHTepHET-yHUBEpCcHTeTa HHPOPMATMOHHBIX
TexHonorui «HTYyHT» 10 aapecy http://www.intuit.ru.

6. JlonmonHMTEIBHBIE MaTepHaiIbl JOCTYITHBI Ha OHNAH-pecypce u3aarenscTsa «Jlanb» (http://e.lanbook.com/) n
MHTEpHeT-TIopTaje «YHUBepcuTeTcKas oudnuoreka onnaita» (http://www.biblioclub.ru/).

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIIMHBI

Aynuropus Haznauenue Oo0opynoBanue

YueOHas aymuTopusi | UL IPOBEICHUS 3aHATHI JCKIIMOHHOTO TUTIA, CrannaptHoe obopynoBanue (yueOHas
3aHATHI CEMHUHAPCKOTO THIIA (JJa00paTOPHBIX Mebens I o0yJaromuxcs, pabodee
W(WIIH) TPaKTHYECKUX ), TPYIIIOBBIX U MECTO TIPETIOAaBAaTEIs, TOCKA)

WHIMBHIYaJIbHBIX KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJISI U IPOMEXYTOYHOH aTTecTaluH,
KypCOBOTI'O IPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX PaboT), IPOBEICHHS TPAKTUK

Ilomemenue nis MOMEIICHUE ISl CAMOCTOSITENIEHOM paboThI Kommnsrotepsl, HOyTOyKH ¢
CaMOCTOSATEIbHON oOyuaromuxcs NOAKIIIOYEHHEM K HH(pOpMaIMOHHO-
paboTsI TENEeKOMMYHHKAIIHOHHOW CETH

«VHTEpHET», ZOCTYIIOM B JIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO
cpeny Antl'Y

8. MeToauyeckne ykazanus JJs 00y4arOUUXCsl M0 OCBOEHHIO JUCIIUIJIMHBI

1. JIns ycrnenHoro oCBOEHHs COICPIKAHUS JUCHUIITMHBI HEOOX0IMMO MTOCEIATh JIEKI[HH, TIPUHUMAaTh aKTUBHOE
yuacTue B paboTe Ha MPaKTUYECKOM 3aHSATHH, & TAKXKE BBIOIHATH 3aaHusl, TIpeIaracMble IperoiaBaTeneM s
CaMOCTOSATENILHOTO U3YUIEHHUS.

2. JIexkuusi.

-Ha nexumio npuxoaute He onas/pIBast, TAaK KaK 3TO HEATUYHO.

- Ha nexunoHHbIX 3aHATHAX HE0OXOAMMO KOHCIIEKTHPOBATh N3ydaeMblii MaTepHaL.

- st cucremMaTu3anny JEKIMOHHOTO MaTepralla, KOTOpBIii OyAeT 1oJie3eH Py NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HaHHH, 3aITUChIBaliTe Ha KX OM JICKIIMU TEMY, BOIIPOCHI ISl U3YUESHHUs, PEKOMEH/1yEeMYIO JINTepaTypy.
- B xa’xpom Bompoce BBIIENANTE TIIaBHOE, 0053aTEIBHO 3aIMIINTE KII0UEBbIe MOMEHTHI (OnpeieneHue, GakThl,
3aKOHBI, TIPaBUJIA U T.1I.), TOJYEPKHUTE HX.

- Ecniit o cozieprkanuio Matepralia BO3HHKAIOT BOIIPOCHI, HE HY)KHO BBIKPUKHBATB, 3aIIMIIMTE UX U 3aJalTe 10
OKOHYaHUH JICKIIUH WM Ha CEMHUHAPCKOM 3aHSTHH.

- [lepen cnenmyromeii nexmpel 00sA3aTeIFHO IPOYUTANTE MIPEIBIAYIIYIO, YTOOB! aKTYaIN3UPOBATh 3HAHUS U
OCO3HAHHO IPUCTYIHTH K OCBOEHHIO HOBOTO COEPIKAHUSL.

3.IlpakTHdeckoe 3aHATHE — 3TO hopma pabOTHI, T CTYICHTHl MAKCUMAJIBHO AKTHBHO y4acTBYIOT B 00CYKIEHUU
TEMBI.

- 515 TOATOTOBKH K IIPAaKTHYECKOMY 3aHSITHIO HEOOXO0MMO B3SITh IUIAH 3aHATHS (Y PENoaaBaTes).

- CaMOCTOSITENbHYIO TIOATOTOBKY K 3aHATHIO HEOOX0ANMO HaYMHATE C N3yYEHUs! MOHATHIHHOTO annapaTa TeMBI.
PekoMeH 1yeM HCI0JIb30BaTh CIPABOYHYIO JIUTEPATYPY, YUCOHUKH.

- BaxxHO 3alIOMHHUTb, YTO JIF000I HCTOYHHK JOJIKEH HECTH JIOCTOBEPHYIO HH(POPMAIIHIO, 0COOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoiiecce MOATOTOBKY HEe HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITH TIPOAHATM3UPOBaHbl. He Hy)KHO «CKauuBaTh» TOTOBbIE pedepaThl, TaK KaK UX
0JIHOOOpasue Mperno/iaBarelib Cpasy BbISIBIISIET, KPOME TOTO, OHU MOTYT ObITh COMHHUTENILHOTO Ka4ecTBa.

- B nporiecce u3yueHus: TEMbl aHATU3UPYNHTE HECKOJIBKO UCTOYHHUKOB. VICIONB3yiiTe Hay4YHbIE CleHalbHbIE
JKYpHAJIBI.

- [lone3nsiM Oynet paboTa ¢ 3MEeKTPOHHBIMU Y4eOHUKaMHU M y4eOHbIMHU 1TocoOusiMu B Internet-Ondinorekax.
3aperucTpupyiTech B HUX: YHUBepcUTeTcKast Oudanorexa Ownunaitn (http://www.biblioclub.ru/) n anexkrponHno-
oubnunoreunas cucrema «Jlauwy (http://e.lanbook.com/).

- [Ipy BO3HMKHOBEHUH TPYIHOCTEH B IpoLiecce MOArOTOBKH B3aUMOJICHCTBYITE C IIPENoaaBaTeseM,
KOHCYJIbTUPYHUTECH 110 CAMOCTOSITEIbHOMY M3YUCHHIO TEMBI.




4. CamocrostensHas padora.

- IIpyu n3ydeHnn JUCHUILIMHBI HE BCE BOIPOCHI PACCMATPHUBAIOTCS HA JIEKIMAX U IPAKTUYECKUX 3aHATHAX, 9YaCTh
BOIIPOCOB PEKOMEHAYETCS MPENoJaBaTeIeM Al CAMOCTOSTEIBHOTO H3YUEHUS.

- [lonck oTBETOB Ha BOIIPOCHI U BHINTOJHEHHUE 3aAaHUH ISl CAMOCTOATENIHFHON PaObOThI MO3BOJIUT BaM PACIIUPUTE U
yIIIyOUTH CBOM 3HAHMSA 110 KypCy, IPIMEHUTh TEOPETHIECKUE 3HAHHA B PEIICHNH 337124 IIPAKTUIECKOT0
COJIEPKAHNUS, 3aKPEMUTh N3YYEHHOE paHee.

- OTH 33aHUS ClIelyeT BBINOJIHATh HE «HACKOKOMY, a IOCTEIIEHHO, INIAHOMEPHO, CIIEAYS MOPSIKY U3y4EeHUS TeM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 0OpPAaTUTECh K NPENOIABATEINIO B JICHb KOHCYJIbTalWi Ha Kadeapy.

- BrinoiaHuB ux, NpoaHanu3upyiTe Ka4eCTBO UX BHITIONIHEHUS. DTO IOMOXKET BaM pa3BUBATh YMEHUS CAMOKOHTPOJIS
U OLICHOYHBIE KOMIIETEHIIUH.

5. IToroBslii KOHTPOJIb.

- Jl71st MOATOTOBKH K 3a4€Ty/3K3aMEHY BO3bMHTE IIEPEUEHb IPUMEPHBIX BOIIPOCOB Y MPETOJaBaTENs.

- B crincke BompocoB BeIAEINTE TE, KOTOPHIE OBLTH PACCMOTPEHBI Ha JIEKINH, TPAKTHYECKHUX 3aHATHAX. OOpaTHTECh
K CBOMM 3aIIHCSIM, BBIACINTE CyliecTBeHHOE. it Gosee qeTanbHOTO N3yUCHUS H3YIUTE PEKOMEHTyeMYIO
JIUTEPATYPY.

- Ecnu B crincke BOIIPOCOB €CTh T€, KOTOPBIE HE pACCMAaTPHUBAIKCH HA JIEKIIMHU, HA TPAKTUYECKOM 3aHATUH, U3yYUTE
UX CaMOCTOSTENbHO. ECIM €CTh COMHEHMS, 33JaliTe BONPOCH! Ha KOHCYJIBTALIMU TIePe SK3aMEHOM.

- [Iponymaiite cBOif OTBET Ha 3K3aMeHe, ero JOoTuKy. [IoMHHTe, 9TO Balll OTBET YKPACHUT CChUIKA HA HCTOYHHUK
JUTEPaTyphl, WIUTIOCTPALIUS IPAKTHUKH IPUMEHEHHUS TEOPETUIECKOT0 3HAHMUS, a TAK)KE€ YBEPEHHOCTh M HAIUYHE
ABTOPCKOW apryMeHTUPOBAaHHOI MO3UIMHU KaK OyayIero cyobexTa npodecCHOHAIBHOM e TeTbHOCTH.
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

JucnuruinHa HarpaBiieHa Ha MoJly4eHue 0a30BbIX 3HAHUH 110 OCHOBHBIM HAIlPaBJICHHSM,
CBsi3aHHBIM ¢ TexHoiyorueit Blockchain, a ”MeHHO: acHMMeETpUYHBIE aNTOPUTMBI MIU(BPOBAHUS,
udposas nmoanuch, Kpunrorpapuueckue xem-GpyHkunu, nporokos Blockchain, a Takxke
pa3BUTHE CIIOCOOHOCTH pean3alyi COOCTBEHHBIX MPOEKTOB Ha Oa3e TexHoyoruu Blockchain.
PesynbTaThl M3ydeHUs! TUCUUILTMHBI UCTIOIBb3YIOTCS IPH OCYLIECTBICHUN POU3BOJICTBEHHO-
TEXHOJIOTUYECKOI U HayYHO-HCCIIeI0BATEIbCKOM AesSTEIHbHOCTH.

2. Mecto aucunmimnbl B ctpykrype OOIT

Lukn (pazgen) OOIT: B1.B./1B.01.02

3. Komnerenuuu ody4yamwuierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHUS TUCIUINIUHBI

[K-2

CrnocoOHOCTh MPUMEHATH HOBBIE METO/IBI HCCIICIOBAHUS B 00JIACTH MaTEMaTHIECKOTO
MOJICTTMPOBAHMUS, MPOECKTUPOBAHUS, CO3AAHM U MTOIEPKKH NHYOPMAMOHHO -KOMMYHHUKAIIHOHHBIX
cucteM U 0a3 JaHHBIX B chepe npodheccnoHaIbHON AEATEIBHOCTH

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4YarOIIMiics 10JIKeH

3.1 3HaTh:

3.1.1. MaremaTtuyeckue 3a1aui, Jie)Kallue B OCHOBE COBPEMEHHBIX KPUNTOrpahuIecKux ajaropuTMOB.
OCHOBHBIEC MaTeMaTHYECKUE MTOHATHSI, HEOOXOUMBIE JUIsl TIOCTPOCHUS KPUIITOrpahUIeCcKuX
AITOPUTMOB.

3.2 YMmerth:

3.2.1. IIpoBoauTh aHaNMM3 KpUNTOrpaQUIECcKOi CTOMKOCTH aITOPHUTMOB, JICKAITUX B OCHOBE aJITOPUTMOB
SJEKTPOHHOHN OAIHUCH.
[IpoBoANTH aHAIN3 UCTIONB3YEMBIX B KPHIITOTpahUISCKAX aJrOpUTMax KIFOUYeH, ONpeaeIsaTh
ONITUMAJIFHOCTH BEIOOpA KITFOUa.

3.3. HNMeTh HABBIKYU U (WIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1. TpeOoBaHUSIMHU K OTHOCTOPOHHUM (YHKIIMSM, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHbI [UIsl TOCTPOSHHMS
ITOPUTMOB ACUMMETPUYHOTO IU(PPOBAHHUS.

4. CTpyKTYypa U colepkaHHue TUCHUILINHBI

Kon HaumeHoBaHue pa3aesioB Bupa 3anaTus Cemectp | YacoB | Kommerenuuu | Jluteparypa

3aHSATHS | U TEM

Paznen 1. MaTtemaTu4yeckue 0CHOBBI, JiesKalue B ocHOBe TexHoJioruu Blockchain.

1.1. Iudposanne n Jlexuu 8 2 [K-2 JI2.1, JI1.1,
nemudpoBaHUe ¢ MOMOIIBIO JI1.2
KpunrocucteMsl RSA

1.2. Mudposanue u JlaGopatophsie | 8 4 IK-2 JI2.1, JI1.1,
nemudpoBaHUe ¢ MOMOIIBIO JI1.2
KpunrocucteMsl RSA

1.3. Iudposanne n Cawm. pabora 8 16 [K-2 JI2.1, JI1.1,
JEIU(pPOBAHKE C TOMOIIBIO JI1.2
KkpunrocucteMsl RSA

14. Hudposas moanuces Ha Jlexryn 8 2 IIK-2 JI2.1, JI1.1,




Kon HaumeHoBaHue pa3aesioB Bupa 3anaTus Cemectp | YacoB | Kommerennuu | Jluteparypa

3aHATHS | U TeM
OCHOBE KPUIITOCUCTEMBI JI1.2
RSA

15. Hudposas moanuce Ha Jlaboparopusie | 8 4 IK-2 JI2.1, JI1.1,
OCHOBE KpUIITOCUCTEMBI JI1.2
RSA

1.6. udposas noanuce Ha Cawm. pabora 8 12 [K-2 JI2.1, JI1.1,
OCHOBE KPUIITOCUCTEMBI JI1.2
RSA

1.7. Omnepanun Ha Jlexnun 8 2 TIK-2 JI2.1, JI1.1,
3JUIMNTUYECKUX KPUBBIX B JI1.2
KOHEYHBIX MOJIAX

1.8. Omnepannu Ha JlaboparopHsie | 8 4 [K-2 JI2.1, JI1.1,
JJUIMNTUYECKUX KPUBBIX B J1.2
KOHEYHBIX MOJIAX

1.9. Onepaiyu Ha Cawm. pabora 8 10 [K-2 JI12.1, J11.1,
JJUIMITUYECKUX KPUBBIX B J1.2
KOHEYHBIX MOJIAX

1.10. Co3naHue u mpoBepKa Jlexmn 8 2 [K-2 JI2.1, JI1.1,
3JIEKTPOHHON MOJIHUCH C JI1.2
MIOMOIIIBIO aJITOPUTMa
ECDSA

1.11. Co3naHue u mpoBepka Jlabopatopusie | 8 4 [K-2 JI2.1, JI1.1,
3JEKTPOHHOU MOJIIUCH C JI1.2
MOMOIIBIO AJITOPUTMA
ECDSA

1.12. Co3naHue u mpoBepKa Cawm. pabora 8 4 MK-2 JI2.1, JI1.1,
3JIEKTPOHHON MOJIHUCH C JI1.2
MIOMOIIIBIO AJITOPUTMa
ECDSA

1.13. Xem-¢pyHKINN. Jlextu 8 2 [K-2 JI2.1, JI1.1,
[TocTpoenue u ananus JI1.2
MPOCTEHIINX XenI-PYyHKIHIT

1.14. Xenr-¢pyHKINN. JlaboparopHsie | 8 4 MK-2 JI2.1, JI1.1,
ITocTpoenue u ananus JI1.2
MPOCTEHIINX Xem-PYHKIUI

1.15. Xem-pyHKInM. Cawm. pabora 8 6 [K-2 JI2.1, JI1.1,
IToctpoenue u ananus JI1.2
MPOCTEHIINX XenI-QYHKIINI

1.16. Kpunrorpaduaeckue xermr- Jlexn 8 2 IK-2 JI2.1, JI1.1,
dhyHKIMH JI1.2

1.17. Kpunrorpaduueckue xer- JlabGopaTopHsie | 8 2 [K-2 JI2.1, JI1.1,
dbyHKIIH J1.2

1.18. Kpunrorpaduueckue xer- Cawm. pabora 8 6 [K-2 JI2.1, JI1.1,
dbyHKIIH J1.2

1.19. Pazbop pazmmaHbIX Jlexn 8 4 IK-2 JI2.1, JI1.1,
anroputMoB Proof-of-Work 1.2

1.20. Paz0op pasandHbIX Jlaboparophsie | 8 4 IIK-2 JI2.1, JI1.1,
anroputMoB Proof-of-Work J1.2

1.21. Pazbop pazinnuHbIX Cawm. pabora 8 12 [K-2 JI2.1, JI1.1,
anroputMoB Proof-of-Work J1.2




S. ®oHA OLIEHOYHBIX CPEACTB

5.1. KOHTpOJlebIe BOIIPOCHI U 3a1aHUA IJIsI IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U leOMe)KyTO'lHOﬁ
aTTeCTAalluM 110 UTOraM OCBOCHHUSA JUCIHUIIJIUHBI

ykazaHo B @OC AUCUUTIITUHBI

5.2. TeMbl NHCbMEHHBIX PA0OT /15 NPOBECHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble pad0ThI K
Ap.)

ykazaHo B @OC qucuuIuimHbI

5.3. @®oHA OLEHOYHBIX CPEICTB VIS IPOBeJeHHs IPOMEKYTOYHOMH aTTeCTalul

ykazaHo B @OC qucuuIuimHbI

IIpuinoxenus

IIpunoxenne 1. @DOC_bnokyeiin.doc

6. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITMOHHOE 00ecriedyeHue TN CIIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTEpaTypa

ABTOpBI 3ariaBue H3parenncTBoO, 1Oj Du1. aapec
JI1.1 | IlInaiiep b. [puknagnas kpuntorpadus: Tpuymd, 2003
yueb. mocobue
JI1.2 | ABmommn JIMcKpeTHasi MaTeMaTHKa. Nsnarensctro "JIMK TIpecc", | https://e.lanbook.co
CM.,, Monynsphas anre6pa, 2017 m/book/93575
Habebun Kpunrorpadus, KOTUPOBaHHE:
AA. CaMoyuuTenu U pyKoBOJICTBA

6.1.2. JlonosiHuTENbHAS UTEPATYypa

ABTOpBI 3ariaBue H3pareancTBoO, 101 du1. aapec

JI2.1 | Cwmapt H. Kpunrorpadus: yued. nmocodue M: Texunocdepa, 2005

6.2. IlepeueHnb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOH ceTH ""MHTepHeT"

HaszBanue Ju1. aapec

31 O6pasoBarenbHbIi Kype Birokgeiin: https://portal.edu.asu.ru/course/view.php?id=9728
MaTeMaTU4CeCKUC 3a/la4u U NPUJIIOKCHUA Ha
wiatgpopme MOODLE

6.3. Ilepeyenb NpOrpaMMHOro odecneyeHust

s oGecrieueHns peann3aiy JUCIUIUINHBI NCTIONB3YeTCS CTAaHAAPTHBIN KOMIUIEKT
nporpamMHoro obecnieuernns (I10), Bximogaronuii perynsipao obHOBIsSIEMOe uiieH3noHHoe [10
Windows, MS Office. Cienmanu3npoBaHHOE MPOTpaMMHOE 0OECTICUSHUS IS peanu3aliu Kypca
He TpeOyeTcs..

6.4. Ilepevyenb HHGOPMALNMOHHBIX CIPABOYHBIX CHCTEM

He HCHOJIb3YIOTCA



https://www.asu.ru/sveden/education/programs/subject/351139/fos375478/

7. MaTtepuajibHO-TEXHUYECKOE O0ecneyeHne TN CHUIIUHbI

Aynuropus Haznauenue Oo0opynoBanue

Y4eOHas aymuTopust | UL IPOBEISHUS 3aHATHI JCKIIMOHHOTO TUTIA, CrannaptHoe obopynoBanue (yueOHas
3aHATHH CEMHUHAPCKOTO THIA (JJa0OpaTOPHBIX Mebens I o0ydaromuxcs, pabodee
U(WIN) NPaKTHYECKUX ), TPYIIIOBBIX U MECTO NperoiaBares, JOCKa)

WHJIMBHYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOUHOH aTTecTaluH,
KypCOBOT'O MPOEKTUPOBAHUS (BBIIOIHEHHUS
KypPCOBBIX padoT), IPOBEACHUS TPAKTUK

Ilomemenue s MOMEIIEHHUE TSI CAMOCTOSATENIEHON paOOTHI Komnbrotepsl, HOyTOyKH ¢
CaMOCTOATEILHON o0ydJaromuxcs MIOJKJIFOYEHIEM K HH(POPMaINOHHO-
paboTsI TENEKOMMYHHKAIIIOHHON CETH

«VIHTEpHET», JOCTYIIOM B AJIEKTPOHHYIO
nH(pOPMAIMOHHO-00Pa30BaTEIbHYIO
cpeny Antl'Y

8. Meroauyeckue ykazaHus AJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCIHUTLIUHBI

1. JIn yCHenHoro 0CBOSHHS COACPKAHUS JUCIUIIHHBI HEOOX0IMMO MTOCEIATh JIEKIMH, TPUHIMATh aKTHBHOE
ydacTue B paboTe Ha MPAKTUYECKOM 3aHATHH, & TAKXKE BBIIIOIHATH 3aaHUs, TIpeIaracMble IPEeroiaBaTeneM sl
CaMOCTOSATEILHOTO U3YICHHUS.

2. Jlexuusi.

-Ha nexumio npuxoauTe He oma3pIBast, TAaK KaK 3TO HEATUYHO.

- Ha nexunoHHbIX 3aHATHAX HE00X0MMO KOHCIIEKTUPOBATh N3y4aeMblii MaTepHaL.

- nst cuctemMaTu3anuy JeKIHOHHOTO MaTepralla, KOTOPBIit OyAeT MoJie3eH P NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HaHWH, 3aITUChIBaliTe Ha KQXKOH JIEKIIMU TEMY, BOIIPOCHI JJIsl U3YYESHHUS, PEKOMEH/IYEMYIO JINTepaTypy.
- B kax710M Borpoce BBIIEISIHTE INIaBHOE, 00s13aTENIbHO 3aIIUIIUTE KIII0YEeBbIe MOMEHTHI (OmpeseneHue, GakThl,
3aKOHBI, IPaBUJIA U T.1I.), TOJYEPKHUTE HX.

- Ecniit o cozepxanuio MaTepralia BO3HUKAIOT BOIIPOCH, HE HYXKHO BBIKPHKHBATH, 3AIIMIINTE UX U 337alTe 10
OKOHYaHMH JICKIINH WM HA CEMHUHAPCKOM 3aHSATHH.

- [lepen cnenytommeit nekunei 00s3aTeNIbHO MPOYNUTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS
OCO3HAHHO IPUCTYIHTh K OCBOCHHIO HOBOTO COAEPKAHUSL.

3.IlpakTHdeckoe 3aHATHE — 3TO hopma pabOTHI, TIE CTYICHTH MAKCUMAJIBHO AaKTHBHO yYaCTBYIOT B 00CYKICHUN
TEMBI.

- Jln1s MOrOTOBKH K MPAKTUYECKOMY 3aHSTHIO HEOOXO0MMO B3SITh IUIaH 3aHATHs (y penoaaBaTesis).

- CaMOCTOSITENbHYIO TIOITOTOBKY K 3aHATHIO HEOOX0AMMO HAYMHATh C U3yYEHUs! NOHSTHHHOTO annapaTa TeMB.
PexoMeH1yeM UCTIONIb30BaTh CIPABOYHYIO JINTEPATYPY, YUCOHUKH.

- BaxxHO 3alIOMHHUTb, YTO JIF000I HCTOYHMK JOJHKEH HECTH JIOCTOBEPHYIO HH(POPMAIHIO, OCOOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoiiecce MOArOTOBKY HEe HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITH TIPOAHATM3UPOBaHbL. He Hy)KHO «CKauuBaTh» TOTOBbIE pedepaThl, TaK KaK UX
0JTHOOOpasue MpernoaBaTellb cpasy BbISBISET, KPOME TOTO, OHU MOTYT OBITh COMHHUTEIILHOTO Ka4eCTBa.

- B nponecce n3yueHus: TeMbl aHAIM3UPYHTE HECKOJILKO UCTOYHHKOB. VcIonp3yiiTe Hay4YHbIe CrieHalbHbIe
JKYpHAJIBI.

- [lone3nsiM Oynet paboTa ¢ 3MEeKTPOHHBIMU YUeOHUKaMHU M y4eOHbIMHU TocoOusiMu B Internet-Onbinorekax.
3aperucTpupyiTech B HUX: YHUBEpcUTeTCcKast Ondanorexa Onunaitn (http://www.biblioclub.ru/) n anexkrponHo-
o6ubmuoreunas cucrema «Jlaawy (http://e.lanbook.com/).

- [Ipy BO3HMKHOBEHUH TPYIHOCTEH B Ipoliecce MOIrOTOBKH B3aUMOJICHCTBYITE C ITpenoaBaTesiem,
KOHCYJIbTUPYUTECH 110 CAMOCTOSITEIbHOMY M3YUEHHIO TEMBI.

4. CamocrosiTenpHas paboTa.

- [Ipy M3yueHnn TUCUIMUILIMHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS Ha JIEKIMAX U MPAKTHYECKUX 3aHSITHSIX, YaCTh
BOIIPOCOB PEKOMEH/IYETCSI ITPEro/aBaTesIeM JIJIs CAMOCTOSTEILHOTO U3YUYCHUSL.

- [Jonck oTBETOB Ha BOIIPOCHI U BHINOJHEHHUE 33JaHUH /ISl CAMOCTOSTENILHOM PaObOThI MO3BOJIUT BaM PACIIUPUTE U
yriryOUTh CBOM 3HAHMS 110 KypCy, IPUMEHNUTh TEOPETHYECKUE 3HAHHS B PEILICHNH 337124 [TPAKTHIECKOTro
COJIEpIKaHus, 3aKPEIUTh U3yYeHHOE paHee.

- OTH 3aJ]aHUsI CIIEAYET BBIIOJIHATE HE «HACKOKOM», a IOCTENIEHHO, INTAHOMEPHO, CIIEAYS! MOPSIIKY U3yUEeHUs TeM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 0OPAaTUTECh K NPEIOIABATEINIO B JICHb KOHCYJIbTalui Ha Kadeapy.

- BeimonmHMB UX, MPOaHATU3UPYHTE KaYE€CTBO MX BBIIOIIHEHMS. DTO IIOMOXKET BaM pa3BUBaTh YMEHHS CAMOKOHTPOJIS
Y OIIGHOYHBIE KOMIIETCHIIHH.




5. ITOroBslit KOHTPOJIb.

- Jl71s TOATOTOBKH K 3a4€Ty BO3BMHTE MEPEUCHD MPHUMEPHBIX BOIIPOCOB Y MIPEMOAAaBATEIS.

- B criicke BompocoB BbIAEINTE TE, KOTOPHIE OBUTH PACCMOTPEHBI Ha JIEKIIUH, IIPAKTUYECKHUX 3aHATHAX. OOpaTHTECh
K CBOMM 3aIIHCSIM, BBIACINTE CyliecTBEHHOE. it Gosee qeTabHOTO N3yUCHUS H3YIUTE PEKOMEHTyeMYIO
JIUTEpaTypy.

- Ecniu B crincke BONpocoB €CTh Te, KOTOPBIE HE PACCMATPUBAINCH HA JICKIIMH, HA MPAKTHIECKOM 3aHATHH, U3yUUTE
UX CaMOCTOATeNbHO. EciM ecTh cOMHEHMs, 3a1aiiTe BONPOCH! HA KOHCYJIbTAllUU TIepe]] 3a4eTOM.

- [Iponymaiite cBoif OTBeT Ha 3a4eTe, ero JOruky. IloMHHUTE, YTO Balll OTBET YKPACUT CChIJIKA HA HCTOUHUK
JUTEPaTyphl, WUTIOCTPALIUS MPAKTUKN IPUMEHEHHS TEOPETUUECKOT0 3HaHHUs, a TAK)KE€ YBEPEHHOCTh U HATUYHe
ABTOPCKOW apryMeHTUPOBAaHHOI MO3UIMHK KaK OyayIero cyobexTa npodecCHOHAIBHOM e TeTbHOCTH.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

I'mapoanuHamMuka U ra3oBasi AMHAMHKA
pabouas mporpaMma JUCHUILINHBI

3akperuieHa 3a kadenpoit Kadenpa nuddepeHunanbHbIX ypaBHEHUI

HanpasieHue moaroToBKH 01.03.02. [IpukaagHass MaTeMaTHKa U UHGopMaTuKa

Mpoduss MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MHPOPMAIITHOHHBbIE
TEXHOJOTUH

dopma o0ydeHus Ounas

OOG111as TpyI0eMKOCTh 33ET

01_03 02 IlpukjgagHas MaTeMaTHKA U

Y4eOHblil man nadopmaTuka MMuMT-2021

Yacos 1o yueOHOMY IUIaHy 108 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 3a4eThl: 6
ayJIMTOPHBIE 3aHATHS 42

caMmocTosiTeNbHas pabota 66

Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemectp)| 3 (6)

Hroro
Henean 22,5
Bupa zansaTuii | YII|PILA | YIT | PIT
Jlexun 16 (16 16 |16

Jlaboparopusie (26 |26 |26 |26

Cam. pabota 66 (64 |66 |64

Hroro 108|106 |108|106
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Pabouast mporpamMma AUCITUTITIHEL
I'uapoanHamMuKa U ra3oBasi ITHMHAMHKA

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20Cy0apcmeeHHbIL 00PA3068amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonan mamemamuxa u ungpopmamura (npuxasz Munobprayxu Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa nuddepenunanbHbIx ypaBHeHUi

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyrouuii kadenpoi
0. @.-m. n. Ilanun Anexcandp Anexceesuu, npogeccop kaghedpvl Oupepenyuaivhvix ypasHeHull

Buzuposanue PILJI njist ucno/iHeHHsI B 04epeAHOM Y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa nuddepeHunanbHbIX ypaBHeHUi

IIporokon ot 29.06.2022 r. Ne 11
3apenyromiuii kaheapou 0. ¢.-m. n. Ilanun Anexcandp Anexceesuu, npogeccop kaghedpvi oupgepenyuanvhvix
ypagHeHul



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

npobiiem;

q)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 Hpe)ICTaBJ'IeHI/[ﬁ 0 MCECTEC 1 pOJIM MATEMATHYCCKOT'O MOJACITIUPOBAHUA
B COBPECMCHHOM HAaYYHO-TCXHHUYCCKOM MPOrpecce u crocobax PpCUICHUA CJIOKHBIX TEXHUYCCKUX

OPHUCHTHUPOBAHUEC CTYJCHTOB Ha UCIIOJIb30BaAHUC MATEMATHUKU MTPU PCUHICHUA q)yH[[aMeHTaJ'IBHLIX u
MPUKJIaJHBIX 3a/1a4 B €CTCCTBO3HAHUU U APYTUX o0mactsx KU3HCACATCIbHOCTH,
TMOBBIIIICHUE YPOBHA (l)yHZ[aMeHTaHLHOfI IIOATIOTOBKH,

2. Mecto aucunmimnbl B ctpykrype OOIT

Lukn (pazgen) OOIT: B1.B./1B.01.02

3. Komnerenuuu ody4yamwuierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHUS TUCIUINIUHBI

YK-1 Crioco6eH OCyIIECTBIATh MMOUCK, KPUTHIECKUH aHaIu3 U CHHTE3 MH(OPMALNH, TPUMEHATh
CHCTEMHBIH MOJXO IS PEIICHNS TIOCTaBJICHHBIX 3a7a4
[K-1 CrnocoOGHOCTh OCYIIECTBIIATh HAYYHO-NCCIIEJOBATEIbCKYIO ACATEILHOCTh C UCIIOIb30BaHUEM

COBPCMCHHBIX I/IH(bOpMaI_lI/IOHHO'KOMMyHI/IKaI_II/IOHHLIX CHCTEM H IOCTIDKCHUI HAaYKH U TCXHUKHN

B pe3yibTare 0CBOCHUSA NUCHUIIIMHBI oﬁyqalomnﬁcﬂ JOJIZKCH

3.1 3HaTh:

3.1.1. 0 HanboJiee ynoTpeOUTENILHBIX MaTEMAaTHYECKUX MOZEIISAX, 00JIaCTAX MPUIIOKESHUS MAaTEMaTHIECKUX
MoJIieJIel M crioco0ax MOJIEINPOBAHUS PACIPOCTPAHEHHBIX (PM3NYECKUX IPOLIECCOB, U O U3BECTHBIX
PEOJOTHYECKUX 3aKOHAX U CBOMCTBAX MCATBHBIX U BSI3KUX CPEl.

3.2, Ymerb:

3.2.1. 0JIb30BaTHCS KJIACCUUYECKUMU MOJEIISIMU MEXAHUKHU CIUIOIIHOM Cpebl IPU U3YYEHHUH PeasIbHBIX
MIPOIIECCOB U SBJICHUH; MPUMEHSITh METOIBI, IIOAXOABI M OOIIHEe IPUHITUITEI MEXaHUKH CIUIOIIHOM
Cpelibl IPU U3yYEHUH U IOCTPOCHUH HOBBIX MaTEeMAaTUYECKUX MOJEIEH.

3.3. HWMeTh HABBIKH U (WJIH) ONBIT ASITEJILHOCTH (BJIA/I€Th):

3.3.1. MaTeMaTHYECKOTO MOJISIIMPOBAHMS IIPY aHAJIM3€ HAyYHO-TEXHUUECKUX MpobiIeM

4. CTpyKTYpa M colepkaHue TUCHUIINHBI

Kog HaumenoBanue pasaesioB u | Bua 3ansaTus Cemectp | YacoB | Komnerenuuu | Jluteparypa

3aHATHS | TeM

Pasnen 1. MatemaTnueckuii anmapart

1.1. Tenzopsl. [lekapToBbl Jlexuu 6 3 JI1.1, J12.1,

TeH30pHl. PaHr TeH3opa. JI2.2, JI1.2

Bexkrops! U ckasspsl.
BekropHoe cioxeHnue.
YMHOX€eHHE BEKTOpa Ha
ckamsip. CrayisipHO€ U
BEKTOPHOE TPOU3BEICHHE
BEKTOPOB. HI/Ia)IBI n JUaJJUKH.
CucTteMbl KOOPJUHAT.
Bekropubie pyHKIMN 1
omneparopsl. IHnekcHbIE
o0o3Hauenus. Metpudeckuit




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

Jluteparypa

TEH30p. 3aKOHBI
npeoOpa3oBaHMs JEeKapTOBBIX
TeH30pOoB. JlenpTa
Kponekepa. Onepannu Hag
JEKapTOBBIMH TEH30PaMHU.
Tenzop JleBu-UuBUTEHI.
I'maBHBIE 3HAUECHHA U
TJIaBHbIC HAIIPaBJICHUS.
CootHoutenue ["'amunbToHa-
Kanu. Tensopusle moms.
KpuBosmHeiHbIe HHTETpaJIbL.
Teopema Ctokca. Teopema
T'aycca-Octporpaackoro.

1.2.

Pemenne 3amgay Ha 6a30BbINH
MaTeMaTUYeCKU anmapar.
TTouck coOOCTBEHHBIX YHCEIL,
BEKTOPOB MaTpPHLIBI.
Pemenne MaTpuyHBIX 3a7a4 C
IMOMOIIBIO TOXKIECTBA
I'amunbTona-Kamn.
JluBeprenuus, rpaiueHT,
pPOTOp, CMENIaHHOE
MIPOU3BEICHUE.

JlabopaTopHbie

JI1.1, JI2.1,
JI2.2,J11.2

Paznea 2

TeH30p HanpsIKEHU I

2.1.

ITonsiTHE CIIIOLIHOM Cpenpbl.
OnnoponHocts. M30Tponus.
MaccoBast INIOTHOCTb.
MaccoBsble CUIIBIL.
IloBEpXHOCTHBIE CUJIBL.
ITpuHuMN HaPsHKEHUS
Komu. Bextop HanpsokeHus.
HamnpsixenHoe cocTosiHuEe B
Touke. TeH30p HalpsHKEHUH.
CBs13b MEX1y TEH30POM
HaNpsDKEHUN U BEKTOPOM
HaNpsDKEHUH.

Jlexnun

JI1.1, JI2.1,
JI2.2, J11.2

2.2.

PaBHoBecue cun u
MOMEeHTOB. CUMMeTpus
TEH30pa HaIPSLKEHUH.
IloBepxHOCTH HaIIPSHKEHUM
Komm.

JlaGopaTopHsie

J1.1, J12.1,
J2.2, 7112

2.3.

I'maBHBIE HaNpsKEHUS.
MuBapuaHTHI TEH30pa
HanpsKeHUH. DIUIUICOU
HanpsKEeHU .

JlabopaTopHbie

J1.1, J12.1,
J12.2,J11.2

24.

MakcumanbsHoe U
MHUHHMaJIBHOE KacaTeIbHOe
HanpsbxkeHus. Kpyru Mopa
Juist HarpspkeHui. Ilnockoe
HaNpsKEHHOE COCTOSHHE.
JleBuatop u 1mapoBoit TeH30p
HanpsKEeHU .

Cam. pabota

15

J1.1, J12.1,
J12.2, 711.2

Paznea 3.

Ten3op nedpopmanuii




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

Jluteparypa

3.1

YacTuIpl ¥ TOYKH.
CromHas cpena.
Jedopmarus u TeueHue.
Panuyc-Bextop. Bextop
nepemeleHus. Jlarpanxeso
U 3UJIEPOBO ONUCAHUS
IBIDKeHUS. [ pagueHTsl
nepopmanuu. ['panueHThI
nepeMeneHus. TeH30pbl
nepopmanuu. TeH30pbI
KOHEYHBIX Je(OopMaIlHii.

Jlexun

J1.1, J12.1,
J2.2,J11.2

3.2.

Teopus Mansix nedopmanuii.
TeH30psl OECKOHETHO MAaJIBIX
nedopmanmii.
OTHOCHUTEIIBHOE
nepeMelneHne. TeH30P
JMHEHHOTO TIOBOPOTA.
Bexrop nosopora.

JlabopaTopHbie

JI1.1, JI2.1,
JI2.2,J11.2

3.3.

I'naBHbIe nedopmanmm.
WHBapUAHTHI Je(pOpMaLnu.
[ITapoBoii TeH30p U 1EBUATOP
nedopmanmii.

JlabopaTopHbie

J1.1, J12.1,
J2.2, 7112

3.4.

[Tnockas nedopmarys.
Kpyru Mopa ans
nedopmanmii.

JlabopaTopHbie

JI1.1, JI2.1,
JI2.2,J11.2

3.5.

YpaBHEHUS] COBMECTHOCTH
JULsL TMHEHHBIX nedopmanuii.

Cam. pabota

15

J1.1, J12.1,
J2.2, 7112

Pasnen 4.

Kaaccnueckue MOAECIHU MEXaHUKHU CIVIOIIHBIX CPEX

4.1.

DJeMEeHTBI TePMOANHAMHUKH.
[apaMeTpbl COCTOSHHSL.
OO0patuMbie 1 HeOOpaTUMBIE
HPOLIECCHL.

Jlexun

6

JI1.1, JI2.1,
JI2.2, J11.2

4.2.

Outponus. IlepBrIif 3aK0H
TepuoguHaMuKu Bropoii
3aKOH TePMOANHAMHUKH.
OcHoBHOE
TEePMOANHAMHYECKOE
TOXIECTBO.

JlaGopaTopHsie

J1.1, J12.1,
J2.2, 7112

4.3.

JKunkoctu u ra3pl. AKCHOMBI
Croxkca, moaens M3.
Axcroma JTMHEHHOCTH,
mozaens M4,

JlabopaTopHbie

J1.1, J12.1,
J12.2,J11.2

4.4,

JnuccumatuBHas QYHKIHA.
Mojenp HeC)KUMaeMOu
XKuIKocTH MS (ypaBHEHHS
Hasne-Ctokca). Mopeinb
uaeanbHou xxuakoctu M6
(ypaBHeHus Diinepa).
WneanbHbli ra3 (Moaeib
M7).

Cam. pabota

20

J1.1, J12.1,
J12.2,711.2

4.5.

JluccunaTHBHBIC TIPOIIECCHI.
ITapagokc danambGepa.

JlabopaTopHbie

J2.1,J712.2,
1.2




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

Jluteparypa

4.6.

Jedopmupyembie TBEp e
Tena. JlemMma o IIOTHOCTH
cpensl. Monmens M8
(ypaBHEHUS
TEPMOYIIPYTOCTH).

JlabopaTopHble

J1.1, J12.1,
J12.2,J11.2

4.7.

3akon Jlroamens - HelimaHna,
Mojenb M9 nuHelHOH
TepMoynpyroctu. JInnennas
TeOopHUsl YIPYTOCTH.

JlabopaTopHble

1.1, J12.1,
J12.2,J11.2

4.38.

3akon ['yka, ypaBHeHUS
Jlame. Moayis FOmnra,

ko3 Punment [Tyaccona.
3agaya 0 paBHOBECHU B
HaINpsOKCHUSIX U
MepEeMEIICHHAX. Y CIIOBHA
COBMECTHOCTH JUIs TEH30pa
HaIPsSKEHUN.

JlabopaTopHbie

JI1.1, JI2.1,
JI2.2,J11.2

4.9.

JKunxoctu, mpocreiiime
Mozenu. ["a3el, mpocreimue
Mozenu. Teopus
pa3MepHOCTEN.

JlabopaTopHbie

1.1, J12.1,
J2.2, 7112

4.10.

CunpHbli pa3pbiB. [lonarue
0000IIIeHHOTO PeIICHNS.
JIBrXeHHE C CHIIBHBIM
pa3phIBOM.

JlabopaTopHbie

JI1.1, JI2.1,
JI2.2,J11.2

4.11.

YpaBHEHUS CUIBHOTO
pa3pbiBa, KOHTAKTHBIM
pa3phIB, yIapHas BOJHA.
CyOmozennpoBaHue.
OneMeHTBI TEOpUU
pazmepHocTel. Teopema
Bbykunrema.

Cam. pabota

14

J1.1, J12.1,
J2.2, 7112

Pa3nea 5.

JJIeMeHTbl MEXaHUKH JKHUAKOCTH, I'ada M IJI1a3Mbl

5.1.

I'mppocratuka. PaBHOBecue
JKUJIKOCTH U Ta3a B 10JIe
MOTEHIIUATBHBIX CHJI. 3aKOH
Apxumena. PaBHoBecue u
YCTOMYHMBOCT IJIABAOIIUX
TN U atMochepsl.

JlaGopaTopHsie

6

J1.1, J12.1,
J2.2, 7112

5.2.

Teopust MesnKOH BOJBI.
VYpaBuenus byccunecka u
Kopresera-ne-Bpusa.
Henuneitnbie BOJTHBI.
ComutoH

JlabopaTopHbie

J1.1, J12.1,
J12.2,J11.2

5.3.

T'apmoHMueckue BOJHBI.
®a3zoBas U rpymnnoBas
CKOpOCTb. Jlucnepcus BOJH.
ITepenoc snepruun
MPOTPECCUBHBIMU BOJTHAMU.

JlabopaTopHsie

J1.1, J12.1,
J12.2,711.2

5. ®oH/1 OLIEHOYHBIX CPEICTB




5.1. KoHTpoJIbHBIC BONIPOCHI M 3aAaHHS JJIS IPOBEICHHUS TEKyIero KOHTPOJIs ¥ MPOMeKy TOYHOI
aTTecTAllMU N0 HTOT'aM OCBOCHMS JIMCIMILIHHBI

Vkazano B @OC quCHUIUINHE

5.2. TeMbl NHCbMEHHBIX PadoOT JJ15 MPOBEIEHNUS TEKYIEro KOHTPoJs (3cce, pedepaThl, KypcoBbie padoThHI H
ap-)

Vxkazano B ®OC nuCUMIIINHBI

5.3. DoHI OLIEHOYHBIX CpeacTB AJisd IPOBEACHUSA HpOMe?KyTO‘IHOfI arrecranmuun

Vxkaszano B DOC nucUMIIINHEI

Hpunoxenus

[Mpunoxenue 1. POC MM 0103021115230e-5110-4d5e-934a-75491898dbd05b5d98d1-d73a-4f9c-a907-
€6a486d10319.doc

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHne U CHMILINHBI

6.1. Pekomenayemast 1urepaTtypa

6.1.1. OcHOBHas nuTEpaTYypa

ABTOpBI 3ariaBue HM3naTeancTBO, IO/ . aapec
JI1.1 | Aunpees MareMarudeckue MOIEIU Jlaub, 2015 https://e.lanbook.com/boo
B.K. MEXaHUKH CIUIONIHBIX CPe: k/67464

y4eOHoe mocoone

JI1.2 | Yepwnsik B. MexaHHKa CIUTOIIHBIX CPEI: ®duzmarur, 2006 http://biblioclub.ru/index.p
I, Cyetun | yueGHOe mocobue hp?page=book&id=69276
I1. E.

6.1.2. JlonmoHUTENBHAS TUTEpATypa

ABTOpBI 3ariaBue HM3naTeancTBO, IO . aapec

JI2.1 | Xaneodt A. MexaHuKa CIUTOUIHBIX CPE/L: UsznarensctBo KemI'Y, 2018 | http://biblioclub.ru/index.p
B. yuebHoe mocodue, Y. 1. hp?page=book&id=49520

lunponuHamuka: yaeOHOE 8

rmocooue

J2.2 | Xauedr A. MexaHuKa CIUTOIIHBIX CPEI: Nznmarenscteo KemI'Y, 2018 | http://biblioclub.ru/index.p

B. yuebHoe mocodue, Y. 2. hp?page=book&id=49521
Teopus ynpyroctu: yue6HOE 4
mmocobue

6.2. Ilepeuennb pecypcoB HHGPOPMALUOHHO-TeIeKOMMYHUKAMOHHOM ceTH ""UHTepHer"

Ha3Banue Du1. aapec
31 O6pazoBarensHbli nopran Antl'Y https://portal.edu.asu.ru/course/view.php?id=4938
32 Hayunas snexTpoHHast 6nbnnorexa http://elibrary.ru

eLIBRARY.RU
33 WHTepHeT-yHUBEpCUTET HHOOPMAIIMOHHBIX http://www.intuit.ru

texHosnoruit «MHTYHnT»

24 OHJIAMH-PECypC U3naTenbcTBa «JIaHby» http://e.lanbook.com



https://www.asu.ru/sveden/education/programs/subject/351125/fos375465/
https://www.asu.ru/sveden/education/programs/subject/351125/fos375465/

6.3. IlepeyeHb NPpOrpaMMHOro odecneyeHust

IIporpammHOe obecnieueHre A MpoBeAeHN pakTuaeckux padot: Microsoft Office Excel, Microsoft Office
Word, Adobe Reader.

6.4. llepeyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. O6pazoBarenbHbIil TopTan Antl'Y http://portal.edu.asu.ru/
https://portal.edu.asu.ru/course/view.php?id=4938

2. http://univertv.ru/video/matematika/ OTKpbITHIi 0Opa3oBaTenbHbIi Buaeonoptan UniverTV.ru.
O6pazoBarenbHble QUIBMBI HA pa3IMuHbIe TeMBL. JIEKIIMN B BEAYIMX POC-CUHCKHX M 3apyOeHbIX By3ax. Hayunas
KOH(epeHIINs WM HayYHO-TIOIYJISIpHAS JIEKIHSI 110 HHTEPECYIOLIeMY Bac BOIIPOCY.

3. http://elibrary.ru Hayunas smexrponnas 6ubmmoreka eLIBRARY.RU. Kpynuetimmuii poc-cuiickuit
WHPOPMAIMOHHBIA TIOPTAT B 00IaCTH HAYKH, TEXHOJIOTHH, MEIUIINHBI M 00pa30-BaHMUs, COepKaIIuil pedepaTsl 1
TIOJTHBIE TEKCTHI Ootee 12 MuTH Hay4HBIX cTtateit n myonukanmii. Ha mratdopme eLIBRARY.RU noctymHbl
3eKTpoHHBIe Bepcun Oonee 1400 poc-CHICKAX HAyYHO-TEXHHYCSCKIX JKypHAIIOB, B TOM unciie 6onee 500 >xypHaIoB
B OTKPBITOM JOCTYIIE.

4. http://feqworld.ipmnet.ru/ru/library.htm EqWorld — mup MaTemariyeckux ypaBHeHuit. YuebHO-00pa3oBaTeibHas
¢usnKo-mMaTeMaTHyeckas 6ubnmoTeka. DieKTpoHHass oudnuoreka conepkut DjVu- u PDF-daiinbl yueOHHKOB,
y4eOHBIX TOCOOU#, COOPHUKOB 3a/1a4 ¥ YIPAKHCHUH, KOHCIICKTOB JICKIMIA, MOHOTpa(Hii, CIPaBOYHUKOB U
JII/ICCGpTaHI/Iﬁ 10 MaT€MaTUKC, MCXaHUKEC U (I)I/ISI/IKC. Bce MaTtepuralibl IPUCIaHbl aBTOpaMHU U YUTATCIIIMHA WUJIA B3AThI
u3 laTepHeTa (M3 WWW apXHUBOB OTKPHITOTO ocTymna). OCHOBHOM (hOHI OMOIMOTEKH COCTABISAIOT KHUTH,
W3/1aBaBIINeCs TPUALATE U OoJIee JIeT Ha3al.

5. MHOXeCTBO IIOJIE3HBIX MaTepHAJIOB OIyOIMKOBaHBI Ha caiite HTepHeT-yHIBEpCHTETa HH)OPMALIMOHHBIX
texHonoruit « IHTYyHT)» MO aapecy http://www.intuit.ru.

6. JlonoHUTEIbHBIE MaTEepUaIbl JOCTYITHBI Ha OHJIaiH-pecypce u3natenscTa «Jlauby (http://e.lanbook.com/) u
HHTEpHET-TIopTaie «YHuBepcuTeTckas oubminoreka onnainy (http://www.biblioclub.ru/).

7. MarepuaibHO-TEXHUYECKOe o0ecneyeHne I CHUIIUHbI

Aynuropus Ha3nauenue Oo0opynoBanue

VYueOHas ayIuTOpust | AJIS IPOBEACHUS 3aHATHH JEKIMOHHOTO TUIIA, CrannaptHoe 0o60pynoBanue (ydeOHast
3aHATHHA CEMHHAPCKOTO THMA (J1a00paTOPHBIX Mebenb It o0yJaroImuxcs, padodee
W(WITH) TPAaKTHYECKUX ), TPYIIIOBBIX U MECTO TIPETIOAaBAaTEIs, TOCKA)

WHJIMBHIYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO
KOHTPOJISl ¥ TIPOMEKYTOYHOH aTTecTalny,
KypCOBOT'O IPOEKTUPOBaHMS (BBIITIOTHEHUS
KYpPCOBBIX paboT), IPOBEACHUS IPAKTHK

YueOHasg aymuTopus | JUIA NPOBEIEHUS 3aHATHI JIEKIIMOHHOTO TUTIA, CrannaptHoe obopynoBanue (yueOHas
3aHATHH CEMHUHAPCKOT0 THIIA (JJa00paTOPHBIX Mebens s o0yJaromuxcs, pabodee
U(WIN) NIPAaKTHYECKUX ), TPYIIIOBBIX U MECTO NperoiaBareis, JOCKa)

VHJIMBHIYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO
KOHTPOJIS U IPOMEXYTOUHOMN aTTecTaluH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBITIOIHEHHUS
KypPCOBBIX padoT), IPOBECHUS ITPAKTUK

ITomemenue s MOMEIIEHHUE JUISI CAMOCTOSATENIEHON paboTHI Kommnsrotepsl, HOyTOyKH ¢
CaMOCTOSATENIBHOM oOygaromuxcs MTOJIKIIFOYEHUEM K HH(POPMAIMOHHO-
paboThI TEJIEKOMMYHHUKAIIMOHHOM CeTH

«VHTEpHET», JOCTYIIOM B AJIEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTEIFHYIO
cpeny Antl'Y

8. Meronnyeckue yKazaHus 1l 00y4al0IIUXCH M0 OCBOCHUIO TUCHMILIHHbI




1. JIns ycrnenHoro ocBOEHHS COAEPKAHUS TUCHUIUTMHBI HEOOXOMMO MOCEIaTh JICKIUU, TPUHUMATh aKTHBHOE
ydacTue B paboTe Ha MPAKTUYECKOM 3aHSATHH, a TAKXKE BBIIOIHATH 3aaHUsl, TIpeIaracMble IPEoaBaTeneM 1
CaMOCTOATEIBHOTO U3YICHHUSL.

2. Jlexuusi.

-Ha nexumio npuxoaute He omasapIBast, TAaK KaK 3TO HEATUIHO.

- Ha nexunoHHBIX 3aHATHAX HE0OXOAUMO KOHCIIEKTHPOBATh N3yJaeMBblil MaTepHAL.

- ns cucremMaTu3anuy JeKIHOHHOTO MaTepralla, KOTOpBIil OyAeT MoJie3eH P NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HaHWH, 3aITUChIBaliTe Ha KX/OH JEKIIUHU TEMY, BOIIPOCHI JUIsl H3YUEHHsI, PEKOMEHIAYEMYIO JINTEPATypy.
- B xax710M Bompoce BBIIETSIHTE INIaBHOE, 00513aTENILHO 3aITUIIUTE KIII0YEeBbIE MOMEHTHI (OmpeseneHue, GakThl,
3aKOHBI, IPaBHUJIa U T.JI.), TOJYEPKHUTE HX.

- Ecniit mo cozepxanuio Matepraia BO3HHKAIOT BOIIPOCHI, HE HY)KHO BBIKPUKHBATH, 3aMUIIUTE UX U 3a/1aiTe 1Mo
OKOHYaHMH JICKIIUH WM HA CEMHUHAPCKOM 3aHSTHH.

- [lepen cnemyromieii nexmpel 00sA3aTEIFHO IPOYUTANTE TIPEIBIAYITYI0, YTOOBI aKTYaIN3UPOBATh 3HAHUS H
OCO3HAaHHO IIPUCTYIIHTH K OCBOCHHIO HOBOTO COAEPKAHUSL.

3.IlpakTHdeckoe 3aHATHE — 3TO (hopMa pabOTHI, TAE CTYACHTH MAKCHMAIBHO aKTHBHO yJaCTBYIOT B 00CYKICHUH
TEMBI.

- Jl71s MOATOTOBKM K IIPAKTUYECKOMY 3aHSITHIO HEOOXOIMMO B3STh IUTAH 3aHATHSA (Y MPENOAaBaTes).

- CaMOCTOSITENbHYIO TIOATOTOBKY K 3aHATHIO HEOOXOANMO HAYMHATE C N3yYCHUS MOHATHIHHOTO amnnapaTa TEMBI.
PexoMeHiyeM UCTIONb30BaTh CIPABOYHYIO JINTEPATYPY, YICOHUKH.

- BaxxHO 3a1IOMHHUTB, YTO JIF000I1 HCTOYHHK JOJDKEH HECTH JIOCTOBEPHYIO HH(POPMAIIHIO, OCOOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3zoBanuu Internet - pecypcoB B mpoiiecce MOArOTOBKY He HY)KHO UX aBTOMAaTHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITh TIPOAHAIM3UPOBaHbl. He Hy)KHO «CKauyMBaTh» rOTOBBIE pedeparhl, TaK KaK HX
0JTHOOOpasue Mperno/iaBarelib cpasy BBISIBISIET, KPOME TOTO, OHU MOTYT OBITh COMHHTENILHOTO Ka4ecTBa.

- B nponiecce n3yueHus TeMBbl aHATU3UPYHTE HECKOJIBKO HCTOYHUKOB. VIcIONb3yiiTe HayYHbIE CIIEIAIbHbIC
JKYpHAJIBI.

- [Tome3HsIM OyzmeT paboTa ¢ MEKTPOHHBIMU YICOHINKAMH U YIeOHBIMH ITocoOmssMu B Internet-6udnmoTexax.
3aperucTpupyitech B HUX: yHUBepcuTeTckas oubmmoreka Ounaita (http://www.biblioclub.ru/) u snexTponHo-
oubnnoreunas cucrema «Jlaaey (http://e.lanbook.com/).

- [Ipy BO3HMKHOBEHUH TPYIHOCTEH B IIpoliecce MOArOTOBKH B3aUMOICHCTBYHTE C IIPENOAaBaTelIeM,
KOHCYJIbTUPYUTECH 110 CAMOCTOSITEIbHOMY H3YUEHHIO TEMBI.

4. CamocrosiTenbHas paboTa.

- [Ipn M3yueHnn TUCHIUILIMHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS HA JIEKIHMAX U MPAKTUYECKHUX 3aHATHSX, YACTh
BOIIPOCOB PEKOMEH/IYETCSI ITPETo/aBaTesIeM JIJIsl CAMOCTOSITEILHOTO U3YUYEHUSL.

- [lonck oTBETOB Ha BONPOCHI U BHIMOJHEHHE 33JaHHU JIJIsI CAMOCTOSTEIbHOM PaOOThI MO3BOJIUT BaM PACILIUPUTH U
yriIyOUTh CBOM 3HAHMS 110 KypCy, IPUMEHNUTh TEOPETHYECKHUE 3HAHUS B PEILICHNH 3a]]a4 MPAKTUUECKOTO
COJIeprKaHus, 3aKPEITUTh U3y4eHHOE paHee.

- OTH 3aJ]aHUsI CIIEAYET BBIIOJIHATE HE «HACKOKOM», a IOCTEIIEHHO, INTAHOMEPHO, CIEAYS! MOPSIIKY U3yUEeHUs TeM
Kypca.

- [Ipn BO3HMKHOBEHUH BOIIPOCOB 00OpAaTUTECh K NMPEIOIAaBaTENIO B JICHh KOHCYIbTAIIMN Ha Kadeapy.

- BeimonmHuB MX, MpoaHATM3UPYHTE KauecTBO UX BBHITIOJIHEHHUS. DTO TIOMOXKET BaM Pa3BHBATh YMEHHSI CAMOKOHTPOJIS
Y OIIGHOYHBIE KOMITETCHIIHH.

5. ITOroBbIil KOHTPOJIb.

- Jln1s1 MOJrOTOBKHM K 3a4eTy/9K3aMeHy BO3bMUTE MepeueHb IIPUMEPHBIX BOIIPOCOB Y MPENoIaBaTeis.

- B crincke BOpocoB BBLICIUTE T€, KOTOPbIE ObUIH PACCMOTPEHBI Ha JIEKIMH, TPAKTHUECKHUX 3aHAThsIX. OOpaTruTech
K CBOMM 3aIIHCSIM, BBIACINTE CyliecTBeHHOe. [t Gosiee qeTalbHOro H3yYeHus! M3yUnTe PEKOMEHIyeMYIO
JHUTEpaTypy.

- Ecnii B crincke BONpocoB ecTh Te, KOTOPhIE HE pacCMaTPUBAIIMCH Ha JICKIMH, Ha TPAKTHYECKOM 3aHATHH, U3yUHTE
MX CaMOCTOSITeNbHO. Ecin ecTh COMHEHUS, 3a/1aiiTe BONPOCH Ha KOHCYJIBTallMK Mepe]l SK3aMEHOM.

- [Ipotymaiite cBoii OTBET Ha HK3aMeHe, ero JIOTHKY. [IoMHHTE, 4TO Ball OTBET YKPACHUT CChIJIKA HA HCTOYHHUK
JMTEPaTyphl, WITIOCTPALHS NPAKTUKY IIPUMEHEHHS TEOPETHYECKOTO 3HaHUS, a TAaK)KE YBEPEHHOCTh U HAINYHE
ABTOPCKOH apryMEHTHPOBAHHOI MO3UIMHK KaK Oyaymero cyobexTa npoecCHOHAIBHOM eI TeTbHOCTH.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

JlomoJIHUTEe/IbHBbIE IIABbI YPABHEHUH

MAaTEMATHYeCKOU (PU3BUKU
pabodas mporpamMMa JUCIUILIHHBI

3akperuieHa 3a Kadeapoit Kadenpa nuppepeHunanbHbIX yPpaBHEHUH

HamnpagnieHre noAroTroBKu 01.03.02. [Ipuxkaagnass MaTeMaTuKa U nHGopMaTuka

Tpodms MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MH(POPMAIITHOHHBbIE
TEXHOJIOT UM

dopma 00yUeHHs Ounas

O611ast Tpy10eMKOCTh 4 3ET

01_03_02_Ilpuxnagnas MaTeMaTHKA U

VuebHeli mian nnpopmaTnka MMuHT-2021

YacoB no yueOHOMY TUIaHY 144 Buael koHTpOIIS IO cemecTpam
B TOM YHCJIE: 3a4eThl: 7
ayJIMTOPHBIE 3aHATHS 56

camocrosTenbHas pabora 88

Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemectp)| 4 (7)

Hroro
Heneanp 16
Bupa zanaruii | YII|PIIA | VIT | PI1
Jlexuuu 20 |20 20 (20

Jlaboparopusie (36 |36 |36 [36

Cam. pabota 88 |88 |88 |88

Hroro 1441144 144|144




[Iporpammy cocraBui(u):
0.¢h.-m.H, npogheccop, llemposa Auna I'eopeuesna

Penenzent(sr):
0.¢h.-m.H, npogpeccop, Poouonos Eszenuil [[Imumpuesuy

Pabouas nmporpamMma JUCIUTUINHBI
JonosHUTe/IbLHBIE IJIABbl YPABHEHUI MaTeMaTHYecKoH Gpu3nku

pa3paborana B coorBercTBHH ¢ PI'OC:
DedepanvHulii 20cy0apcmeeHHblL 06pA308amMenbHbII CIMAHOAPM 8bICUIe20 00PA308aHUSA - baKAIa8puam no

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayku Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJICHAa Ha OCHOBAaHMH y4e€OHOTO IUIaHA!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pabouas nporpamMmMa o7100peHa Ha 3aceJaHuu Kadeapbl
Kadeapa nuddepenunanbHbIx ypaBHeHUi

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBus nporpammsl: 2022-2023 yu. T.

3aBenyrouuii kadenpoi
0.¢p.-m.n. Ilanun A.A., 3a8. kag. dupghepenyuanvhvix ypasrerull

Buzuposanue PIIJI nJis1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Pabouyas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnionuenust B 2023-2024 yueOHOM rojy Ha 3aceaHuu Kadeapbl

Kadenpa nuddepeHunanbHbIX ypaBHeHUi

IIporokon ot 29.06.2022 r. Ne 11
3aBenyromuii kadeapoi 0.¢h.-m.n. [lanun A.A., 3a6. kag. oupepenyuanvuvix ypaenenuti



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

O3HaKOMJICHHE CTyACHTa C OCHOBHBIMU (bOpMyJ'II/IpOBKaMI/I 1 METOAaMU PCHICHUSA MAaTCMaTUYCCKUX
3aaa4q qjid pa3JInIHbIX ypaBHeHI/Iﬁ C YaCTHBIMHU NPOU3BOAHBIMU U BI)IpaGOTKa COOTBETCTBYIOIIUX
IMPaKTUYCCKUX HABBIKOB.

2. Mecto aucuumianHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.02

3. KoMnerenuuu oﬁyqamluerocsn, Q)OpMpreMbIe B pe3yJbTaTe OCBOCHUA NUCHUIIJTUHDBI

IK-1

CnocoOHOCTh OCYIIECTBJIATHL HAYUYHO-UCCICAOBATCIILCKYIO ACATCIbHOCTL C UCIIOJIb30BAHUEM
COBPEMCHHBIX I/IH(I)OpMaIlI/IOHHO-KOMMyHI/IKaLII/IOHHI)IX CHCTEM U JOCTHKCHUM HayKH U TEXHUKU

B pe3yJbTare 0CBOCHUSA NUCHUIIJIMHBI oﬁyqalomnﬁcﬂ JOJIZKCH

3.1. 3HaTh:

3.1.1. Knaccudukanuio ypaBHeHHI B YaCTHBIX ITPOU3BOIHBIX, OCHOBHbBIC HAYaJIbHO-KPAEBbIC 3a/1a4 JUIS
YpaBHEHHI MaTeMaTHYECKOH (DU3HUKH, TOHATHE OOOIICHHBIX PEIICHUH, OCHOBHBIE METOIbI
HCCIIEIOBaHUHETMHEHHBIX 3a7ad

3.2 YMmerh:

3.2.1. YMETbh KIIacCH(pHUIMPOBATh ypaBHEHHUS U PELIaTh OCHOBHBIE HAUalIbHBIE U KPAeBbIC 3a1a4H. .

3.3. HNMeTh HABBIKYU U (WJIH) ONBIT AEATEJBHOCTH (BJIA/1€Th):

3.3.1. Vcnionb30BaHUs OCHOBHBIX METOJIOB TEOPHUH YPaBHEHUH MaTeMaTHUeCKOH QU3NKU

4. CTpyKTYpa H coiepKaHNe QU CIUIIIHHbI

Kon HanmeHoBanue pa3iesioB u Bup 3anatust | Cemectp | YacoB | Komnerennun | Jluteparypa

3aHSATHS | TeM

Pasnes 1. OcHOBHBIC ypaBHEHHS MATEeMATHYECKOH (PU3NKH

1.1. BriBoj ypaBHEeHHMIA KoneOaHuUs Jlexumu 7 1 JI1.2, J12.1,
CTPYHBI, TETIONIPOBOTHOCTH, J1.3
Jlarutaca; nocTaHOBKA KpaeBbIX
3a/1a4, ux QuandecKas
MHTEPIPETALHS.

1.2. Teopema Komu-KoBaneBckoii; Jlexnum 7 1 JI1.2, JI12.1,
HOHATHE XapaKTEPUCTUYECKOT O Jq1.3
HarpaBJIeHUsl, XapaKTEePHUCTHKH.

1.3. ITocranoBka kpaeBbIx 3a1au At | Jlaboparopusie | 7 2 JI1.1, JI1.2,
ypaBHEHHH KOJIeOaHUS CTPYHHI, JI2.1,J11.3
TEIUTOTIPOBOHOCTH, Jlammaca, ux
(usnueckas HHTEPIPETALHS.

14. [TonsTHE XapaKTEPUCTHIECKOTO Jlabopatopusie | 7 2 JI1.1, J11.2,
HAIPAaBJICHUS, XaPAKTCPUCTUKH. JI2.1,JI1.3
Pemenne ypaBHeHwuit 1-ro
nopsaKa




Kon HaumeHoBaHue pa3aesioB U Bup 3ansaTus Cemectp | YacoB | Komnerenuuu | Jlutepatypa

3aHATHS | TeM

1.5. IIpuBeneHne K KAHOHUYECKOMY Jlexiyu 7 1 JI1.2,J12.1,
BUAY U KJIacCU(UKAIIL JI1.3
JIMHENHBIX YPaBHEHUM C
YaCTHBIMU MPOU3BOJHBIMA
BTOPOTO MOPSAIKA

1.6. IIpuBeneHne K KAHOHUYECKOMY JlaGopatopusie | 7 0 JI1.1, JI1.2,
BUJly U KJIacCU(HUKALIUL JI2.1,JI1.3
JIMHEHHBIX YPABHEHUH C
YaCTHBIMH ITPOM3BOAHBIMU
BTOPOT'0 NOpPSIKa

1.7. Pazbop nexmmii, pemenne 3anaq, | Cawm. pabora 7 6 JI1.2, J12.1,
BBIMIOJTHEHHE TOMAIITHUX JI1.3
3aJJaHuUM, TTOITOTOBKA K
KOHTPOJILHOM paboTte

Paznen 2. 3agaum ¢ HAYAJIBLHBIMHM U KPaeBbLIMU YCJIOBUSIMHU /ISl yPABHEHHUSA TEIIONPOBOAHOCTH

2.1. VYpaBHenue remnonposogHocty; | Jlekuuu 7 1 JI1.2,J12.1,
MPUHIUI MaKCUMyMa B J1.3
OTpPaHUYCHHOHN 00JIaCTH,
€/IMHCTBEHHOCTh PELICHUS
HavyalbHO-KPaeBbIX 3a7ad.

2.2, YpaBHeHue TemnonpoBonHocty; | Jlaboparopuse | 7 2 JI1.1, JI1.2,
MPUHLIMI MAaKCUMyMa B JI2.1, JI1.3
OrpaHHYEHHOI 00nacTy,
€/IMHCTBEHHOCTh PELICHUS
HavyallbHO-KPaeBbIX 3a7ad.

2.3. IToHsTHE KOPPEKTHOI KpaeBoi Jlexrm 7 1 JI1.2, J12.1,
3aJ1a4d; IPUMeEPHl KOPPEKTHBIX U J1.3
HEKOPPEKTHBIX KPaeBbIX 33/1a4;

TEOpEMBI CPaBHEHHUS U
YCTOMYUBOCTH.

2.4, [Moctpoenue pemenuit Jlexrm 7 0 J11.2, J12.1
HavyallbHO-KPaeBbIX 33134
METOJIOM pa3eieHH s
MepEeMEHHBIX.

2.5. 3amaun Ha mocTpoeHue pemennit | Jlabopatopusie | 7 4 JI1.1, JI1.2,
HayvalbHO-KPAeBBIX 3a1a4 JI2.1
METOJIOM pa3/ieleHHs
NepeMEHHBIX.

2.6. JoxazarenbcTBo cymecTBoBanus | Jlekuuu 7 0 JI1.2, JI12.1,
KJIACCUYECKOT0 pellIeHHs] NePBOil JIL.3
HavyallbHO-KPaeBOM 3a/1au JUIs
OJTHOPOJTHOTO ypaBHEHHMs Ha
oTpesKe

2.7. 3amaya Ko nst ypaBHEHUS Jlexknmu 7 0 JI1.2, J12.1,
TEIUTOTIPOBOTHOCTH, J1.3
€/INHCTBEHHOCTH €€ PELICHUS.

IocTpoenue pemenus 3amadu
Komwu; unrerpan Ilyaccona

2.8. IToctpoenue penieHus 3anauu Jlaboparopusie | 7 2 JI1.1, JI1.2,
Kommm; uarerpan [Tyaccona JI2.1

2.9. KonTtponsHas pabora Jlabopatopusie | 7 2 JI1.1, JI1.2,

JI2.1,J11.3




Kon HaumeHoBaHue pa3aesioB U Bup 3ansaTus Cemectp | YacoB | Komnerenuuu | Jlutepatypa

3aHATHSA | TeM

2.10. Paz6op nexuuid, pemenune 3agay, | Cam. pabora 7 6 JI1.1, JI1.2,
BBINIOJTHEHHE TOMAIITHUX JI2.1, JI1.3
3aJIaHHUM, TTOATOTOBKA K
KOHTPOJBHOI pabote, 3aueTy

Pa3nen 3. KpaeBble 3agauu s ypaBHenuii Jlannaca u Ilyaccona

3.1. Kpaessle 3anaun a1 ypaBHeHus | Jlexuuu 7 1 JI1.2,JI1.3
Jlannaca. ®yHaMeHTaNIbHBIE
petieHus ypaBHenus Jlarmaca.

IIpumep Anamapa.

3.2, Kpaesslie 3amaun st ypasaenus | Jlaboparopusie | 7 2 JI1.2,J11.3
Jlarutaca. ®ynaaMmeHTanbHbIE
pemeHns ypaBHenus Jlaraca.

3.3. ®opmynet ['puna B Jlexrim 7 1 JI1.2,J11.3
OrpaHMYeHHOI obnacTu.

OcHOBHBIE CBOMCTBA
rapMOHUYCCKUX (YHKIIHH.

3.4. ®Dopmynsl ['puna B Jlabopatopusie | 7 2 JI1.1, JI1.2,
OrpaHMYeHHOI1 obnacTu. J12.1
OcHOBHBIE CBOMCTBA
TapMOHUYECKUX ()YHKITHIA.

3.5. 3amayu Ha € JUHCTBEHHOCTH Jlabopatopusie | 7 2 JI1.1, J11.2,
KJIACCUYECKUX PELIECHUI JI1.3
BHYTPCHHHUX KPaeBbIX 33134 s
ypaBHeHus Jlamiaca

3.6. BuemHue kpaeBbie 3a1a9u JIs Jlekuu 7 0 JI1.1, JI1.2,
ypaBHeHus Jlamaca; J1.3
€IMHCTBCHHOCTD PEIICHUS
BHelIHe! 3anaun Jupuxie

3.7. Pemenne kpaeBbIX 3a1a4 Jlabopatopusie | 7 2 JI1.1, J11.2,
METOJIOM pa3JeiCHUs JI1.3
MIepEeMEHHBIX.

3.8. EIMHCTBEHHOCTD KJIIACCUYECKUX Jlexumu 7 0 JI1.2, JI1.3
pelieHH BHYTPEHHUX KPaeBhIX
3aja4 Juist ypaBHeHus Jlariaca

3.9. Pazbop nexmmii, pemenune 3anaq, | Cawm. pabora 7 9 JI1.1, J11.2,
BBITTOJTHEHHE JIOMAITHUX JI2.1, JI1.3
3aJJaHUH, TOJITOTOBKA K
KOHTPOJBHOI padoTte

Pa3nen 4. 3agauu 17151 BOJTHOBOTO YPABHEHUsI

4.1. 3amaya Ko nst ypaBHEHUS Jlexun 7 1 JI1.2, J12.1,
KoslebaHni 0ECKOHETHOI J1.3
ctpynsl. @opmyna Jlanambepa.

Koppektnocts 3apaun Komu

4.2. 3anaua Komm qyi ypaBHeHUs Jlaboparopusie | 7 2 JI1.1, JI1.2,
KoJIeOaHUH OECKOHEYHOI J12.1
ctpyHbl. @opmyna Jlanambepa.

4.3. HauanpHO-KpaeBbIe 3a1a4H Ha Jlexunu 7 0 JI1.2,J12.1,
nyde. [TocTpoeHue ux penieHuin JI1.3

METOJIOM MPOJOJIKEHUH.
Pacnpoctpanenue BiusHUS




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB 1
TEM

Buj 3ansaTus

CemecTtp

Yacos

KoMnerennuu

Jluteparypa

KpaeBoro pexxuma.

4.4.

ITocTpoenue pemenuit
HavyallbHO-KPAaeBbIX 3a7a4 Ha
Jy4e METOAOM IPOIOKEHUH.
Pacnpoctpanenue BnusHus
KPaeBOT'0 PEXKUMA.

JlabopaTopHbie

JI1.1, JI1.2,
JI2.1, JI1.3

4.5.

3agaun Koy 111 BOJTHOBOrO
YpaBHCHHS HA IJIOCKOCTHU U B
npoctpancTee. DopMyIbl
Kupxroda u ITyaccona;
HCCIIeIOBaHHE ITUX (HOPMYII.

Jlexuun

J1.2, J12.1,
J1.3

4.6.

HauaneHo-KpaeBble 3a1a4n B
OTpaHWYEHHOI o0nacTu.
INocTpoenne GpopManbHBIX
pemenuii MmetogoMm Dypee.
3amaya o pe3oHaHce

Jlexnun

JI1.2, J12.1,
J11.3

4.7.

[MocTpoenue popmanbHBIX
pelIeHNI Ha4yaabHO-KPaeBbIX
3a/1a4 B OrpaHHYCHHOM 00JacTh
MeTozioM Dypee.

JlabopaTopHbie

J1.1,J11.2,
J1.3

4.8.

DHepreTuyecKre HepaBeHCTBA U
€IMHCTBCHHOCTD PEIICHUH
3agaun Kol u cMemanHon
3aJa4n

Jlexnun

JI1.2, J12.1,
J11.3

4.9.

Kontposnsnas pabora

JlaGopaTopHsie

1.1, J11.2,
JI2.1,J11.3

4.10.

Paz0op nexmuii, pemienue 3amad,
BBIITOJIHEHHUE TOMAIIHUX
3a/IaHM#, MOATOTOBKA K
KOHTPOJBHOI pabote, 3aUeTy

Cam. pabota

JI1.1, JI1.2,
JI2.1, JI1.3

4.11.

HO,I[FOTOBKa K 3a4€Ty

Cam. pabota

JI1.1, JI1.2,
JI2.1,J11.3

Pa3nen 5

. O6001IeHHbIe penIeHUs] KpaeBbIX 3a1a4

5.1.

CoboneBckue MPOCTPaHCTBA,
TEOPEMBI BIOKEHHS

Jlexkun

JI1.2,J12.1

5.2.

Co0oJ1eBcKre POCTPAHCTBA,
TEOPEMBI BIIOKEHUS

JlabopaTopHbie

5.3.

HHrerpanbHble TOXKAECCTBA.
O06001IeHHOE pelIeHne IS
YpaBHEHHUS

pelieHus 3a1a4 Ulsl ypaBHEHUM
TUTIEPOOTNIECKOTO U
SIIUNTAYECKOTO TUIIOB

TETJIONPOBOAHOCTH,0000IICHHBIE

Jlexun

JI1.2, J12.1

54.

WurerpaiibHbIe TOXKICCTBA.
O06001IeHHBIE peleHNns

JlabopaTopHbie

JI1.2, J12.1

5.5.

Pa36op nexuuii, perenne 3anad,
M3y4YeHHUE JOIMOJIHUTEIbHON
JUTEPATyPBI

Cam. pabota

17

JI1.2,J12.1
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3aHATHSA | TeM

Pa3nen 6. Henuneiinble 3a1aum U TeOPeMbI 0 HEMOJABUKHBIX TOYKAX

6.1. Hemmneitarie 3amaun. [Ipumeps Jlexmmn 7 0
HEKOPPEKTHOCTH.

6.2. TeopeMbl 0 HEMOBMKHBIX Jlexmmn 7 0
TOYKaX W CYIIECTBOBaHUE
PELICHUH HEKOTOPBIX
HEJIMHEHHBIX 3a71a4.

6.3. TeopeMbl 0 HEMOBUKHBIX JlaGopatopusie | 7 0
TOYKax M CYIECTBOBAHUE
pELIeHNn HEKOTOPBIX
HEITMHEWHBIX 3a/1a4.

6.4. Pazbop mexmmii, pemenne 3anaq, | Cawm. paborta 7 0
W3yYeHHE JOMOTHUTEIEHOM
JIUTEPaTyphI

Paznea 7. Teopus noreHuuasia

7.1, Oyukius ['puHa BHyTpeHHEN Jlexiu 7 0 JI1.2,JI1.3
3agaun Jupuxie

7.2, Oynknus ['puHa BHyTpeHHEH Jlabopatopusie | 7 0 JI1.2,J11.3
3aaaun Jupuxie

7.3. [ToBepXHOCTHBIC TTOTCHIIUAEI Jlexmmn 7 0 JI1.2, JI1.3
JIBOMHOTO U MPOCTOrO CJIOS

7.4. IToBepXHOCTHBIE TOTCHIIUAIIBI Jlabopatopusie | 7 0 JI1.2, J11.3
JIBOMHOTO U MPOCTOrO CIIOS

7.5. OO0BEeMHBIN OTEHITNAT U Jlexmn 7 1
JOTapU(PMIYECKUE TOTCHIHAIIBI

7.6. Hpwanun Jdupuxie. MaTerpan Jlexrm 7 1 JI1.2, J12.1,
Hupuxine JI1.3

1.7. [Mpuamun dupuxie. Materpan Jlaboparopusie | 7 0 JI1.2, J12.1,
Hupuxie J1.3

7.8. Pa36op neknwit, perienue 3agau, | Cam. padborta 7 23 JI1.2,J12.1,
M3Yy4€HHE JOMOJHUTENBHON JI1.3
JTUTEPaTypHI

Pasnen 8. BoiiHoBoe ypaBHeHNe B IPOCTPAHCTBE

8.1. Kunaccuueckoe pemienue 3agaun Jlexun 7 1 JI1.2, JI12.1,
Komm a7st BOTHOBOTO ypaBHEHUS J1.3
B IIpocTpaHcTee. Popmyna
Kupxroda.

8.2. Dopmyia Kupxrooda. JlaGopatopusie | 7 0 J11.2,J12.1,

J1.3

8.3. Kunaccuueckoe pemienue 3agaun Jlexun 7 1 JI1.2, JI1.3
Koy 17151 BOJTHOBOTO ypaBHEHHUS
Ha TUIOCKOCTH. MeToJ ciycKa.
®opmyna Ilyaccona

8.4. Mertop cirycka. @opmyna Jlabopatopusie | 7 0 JI1.2,J11.3
Ilyaccona

8.5. Jlexunu 7 0




Kog HaumeHoBaHue pa3aesioB U Bup 3ansaTus Cemectp | YacoB | Komnerenuuu | Jlutepatypa
3aHATHSA | TeM

8.6. Meron pa3nenenus nepemeHHbslx | Jlaboparopusie | 7 0 JI1.1, JI1.2,
JUIsl BOJTHOBOT'O YPaBHEHUS AJIs JI1.3
HECKOJIbKIX TPOCTPAHCTBEHHBIX
MEPEMEHHBIX

8.7. 3amava Ko ¢ maHHeIMHU Ha Jlexmmn 7 6 JI1.1, JI1.2,
KpHBOH 0€3 XapaKTepHCTHYECKUX J1.3

Touek. 3amaya ['ypca.

8.8. 3anaua Koy ¢ naHHBIMU Ha Jlabopatopusie | 7 0 JI1.1, JI1.2,
KpHBOH 0€3 XapaKTepHCTHYECKUX J1.3
Touek. 3amaua ['ypca.

8.9. Pazbop nexmmii, pemenne 3anaq, | Cawm. pabora 7 21 JI1.1, JI1.2,
M3Yy4YEHHE JOMOJHUTENBHON JI2.1, JI1.3
JUTEPATyPHI

S. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KOHTpOJ’lebIe BOIIPOCHI U 3a1aHUA 1JIs1 IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U l'[pOMe)KyTO‘lHOﬁ
aTTEeCTAllMM 110 HTOIraM OCBOCHHSA JUCIUIIJITHHBI

1. BeiBoJ1 ypaBHeHUH KoaeOaHUH CTPYHBI, TEIIIONPOBOAHOCTH, Jlamnaca; pu3nyeckas HHTEpIpPETaHs KPaeBbIX U
HavyallbHO-KPaeBbIX 3aa4 Ul HUX.

2. Knaccudukanust ypaBHEHHI BTOPOTO TTOPSIKA.

3. XapakTepuCTUKH ypaBHEHUH BTOPOTo nopsaka. [IpuMeps! XxapakTepUCTHK I ypaBHEHUH KoJleOaHui CTPYHBI,
TEIUIONIPOBOIHOCTH.

4. YpaBHEHHs C YaCTHBIMH IIPOU3BOIHBIMH NIEPBOT0 TOPSIKA.

5. IlpuBeneHne ypaBHEHHS THIIEPOOIMUECKOTO THIIA K KAHOHUYECKOMY BHJIY B CIIydae IByX HE3aBHCHUMBIX
MepEMEHHBIX.

6. KanoHudeckuii BUJI TMHEHHOTO YpaBHEHHsI BTOPOTO MOPSIKA.

7. IlpuBenienue ypaBHEHHMS C MOCTOSTHHBIMU K03 huIeHTaMy K KAHOHHYECKOMY BUJy B CITydae N IIePEMEHHBIX.
8. 3amava Koy 17151 ypaBHEHUs ¢ YaCTHBIMU Npou3BOAHBIMU. Teopema KoBaneBckoil.

9. YpaBHeHue TeronpoBoaHocTH. [loctanoBKa At Hero 3agaun Ko 1 HagambHO-KpaeBbIX 3a1ad, UX
(u3MUeCcKuii CMBICII.

10. Teopema 0 MaKCUMyMe 1 MUHUMYME JJIsl OZTHOPOIHOTO YpaBHEHHsI TETIONPOBOIHOCTH.

11. EqHCTBEHHOCTD PEIICHHUS IepBOH HadalbHO-KpaeBo# 3a1a4n U 3a1aun Ko 1t ypaBHEHHS
TEIUIONIPOBOIHOCTH.

12. O606meHHbIe QYHKIMH: onpeneneHue, o-pyHkms, 1udGepeHImpoBanre 0000MEHHBIX (QyHKINH.
O606menHoe perenne TudGepeHInaIbHOTO YPaBHEHUS.

13. TTonsTHe 0600IIIEHHOTO PEeNICHNUS HaualbHO-KPAeBBIX 3a/1a4 JJI YPaBHEHUS TEIUIONPOBOAHOCTH. IHTerpaIbHbIe
TOXKIECTBA.

14. dyngaMeHTaIbHOE pelIeHHe YPAaBHEHHS TeTIONPOBOTHOCTH.

15. Pemienne metogoM @yphe HaduaabHO-KPAEBhIX 3a7a4 ISl YpaBHEHHN apadonmdeckoro tuna. O60CHOBaHUE.
16. ITocTanoBKa KpaeBbIX 3a/1a4 11 ypaBHeHui Jlamnaca n [Tyaccona. 'apmonnyeckne GyHKINY, TPUMEPEL.
®dyHaaMeHTaIbHOE pellleHne ypaBHeHus Jlamnaca.

17. l'apmonmnueckue GpyHkunu. MHTErpanbHOE NMpeCcTaBIeHHE TApMOHINYECKUX (DYHKIHH.

18. Teopemsbl 0 cpeaHeM ISl FTapMOHHYECKUX (QYHKIIHH.

19. Teopema 0 MakCUMyMe 1 MUHUMYME JJIsl TapMOHUYECKNX (QYHKIMH. EXMHCTBEHHOCTH peleHus BHYTpeHHEH
3anaun Jupuxie s ypasaerus [lyaccona.

20. HeobOxoauMoe yCaoBUe pa3spelinMOCTH U €UHCTBEHHOCTH (C TOYHOCTBIO 10 aIUTHBHOMN ITOCTOSHHO)
pelieHus: BHyTpeHHeH 3aaaun Heiimana.

21. Pemenne metogoMm Dyphbe KpaeBbIX 3a1a4 A ypaBHeHUs Jlanmaca B Kpyre U KOJIbIIE.

22. Pemenue 3agaun Jlupuxiie 11 ypaBHeHus Jlamnaca B mape.

23. O6beMHBIH (HBIOTOHOBCKHI) TIOTEHIINAI, €TO CYIIECTBOBAHNE, HEIPEPHIBHOCTH, TAPMOHUYHOCTE B 00J1acTu 6e3
3apanoB. OObeMHBIN MOTEHIMAN, KaK pemeHne ypasHenus [lyaccona (Jlaraca).

24. TloBepXHOCTHBIE MOTEHIMAIBI IPOCTOTO U JBOMHOIO €10, UX FAPMOHUYHOCTb.

25. CBepnenue BHyTpeHHeH 3aiaun Jupuxie uis ypaBHeHus [lyaccoHa kK MHTErpalbHOMY ypaBHEHUIO.

26. I[IpeobpazoBanue KenbBrna. CBs3b BHELIHEH U BHYTpeHHEH 3a1a4 Jlupuxie s ypaBaenus Jlamnaca.

27. BostHOBOe ypaBHeHue. [locraHoBka Juist Hero 3aqauu Ko n HayanbHO-KpaeBbIX 331a4, UX Qu3nuecKui




CMBICIL.
28. ENMHCTBEHHOCTh PEIISHUs TIEPBO M BTOPOH HadadbHO-KPaeBhIX 3a]1a4 JJIsl BOTHOBOTO ypaBHEHUs. MHTErpan
SHEPTHUH.

29. ®opmyna Kupxrododa (pemenne 3agaun Komu 1715 0 AHOPOIHOTO BOTHOBOTO YPAaBHEHHS B TPEXMEPHOM
MIPOCTPAHCTBE).

30. ®opmymna [Tyaccona (pemenue 3agaun Komm a1t OqTHOPOIHOTO BOJHOBOTO YpaBHEHHS Ha IDIOCKOCTH).
®opmyia Jlanambepa.

CrrcoK BONPOCOB /ISl HPOBEPKH 3HAHUSI OCHOBHBIX OIIPEJIENICHUI U YCBOCHHSI OCHOBHBIX ITOHATHH Kypca*.
. OnpeneneHue XapakTepUCTUK.

. Tumel OCHOBHBIX ypaBHEHUH.

. [locTaHOBKA HauaNnbHO-KPAEeBBIX 3aJau AJs YpPaBHEHHS TEIIONPOBOIHOCTH.

. IIpuHINI MakcuMyMa AJisl ypaBHEHHS TETUIONPOBOJHOCTH.

. 3agaga Komm 11 ypaBHEHHS TEIUIONIPOBOAHOCTH.

. KpaeBeble 3anaun s ypasHenus Jlamaca.

. HeobGxomumoe yciioBue pa3pemmMocTi BHyTpeHHeH 3anaun Hefimana.

. CBolicTBa rapMOHMYECKHX (DYHKIHH, PETYIIPHOCTh TAPMOHUIECKUX (QYHKIUH Ha OECKOHEYHOCTH.
. 3amaua Komm st ypaBHeHUs konebaHmii beckoHeuHOH cTpyHBL. Dopmyna [lamambepa.

10. HaganpHO-KpaeBas 3a1a4a Ui BOJHOBOTO YPaBHEHHUS.

O 01N LN Wi —

5.2. TeMbl NHCHMEHHBIX Pa0oOT /15l NPOBEACHNS TeKYIero KOHTPOoJs (3cce, pepepaThl, KypcoBbie padoThl H
p.)

KonrponsHas padora 1.IIpuBenenue ypaBHeHUS ¢ ABYMS NEPEMEHHBIMU K KAHOHMYECKOMY BHY W PEIICHHE 3a/1aui
Komm nuist ypaBHeHMi runepOosdeckoro Tua. MaremaTinaeckas IOCTAHOBKA 3a/1a4 PACIIPOCTPaHEHHS TEIUIa.
Permenne HavyanbHO-KPaeBBIX 33434 ISl ypaBHEHHS TEIUIONPOBOIHOCTH MeTooM Dypre. ITocTpoenne penieHui
3agaun Ko amst ypaBHEHHS TEIUIONIPOBOJHOCTH.

KontpomsHas pabora 2. Kpaessie 3amaun st ypasHeHuit Jlamaca u [Tyaccona. Pemenne metonom @ypbe KpaeBhIX
3ajay Uit ypaBHeHus Jlamnaca B Kpyre 1 KojbLie. 3afaqy AJisl BOJTHOBOTO YpaBHEHHUS.

Kontponbaas pabota 3. OG0IECHHbIE pellIeHN s, HeUHEeIHbIe 3a1a4U. TeOpHs IOTCHIMAIa, BOJIHOBOE ypaBHEHHE
HECKOJBKUX IMPOCTPAHCTBEHHBIX YPaBHEHUII.

KontpompHas pabota 4. Teopus nmoreHIyana, BOJHOBOE YpaBHEHHE HECKOIBKHUX MPOCTPAHCTBEHHBIX YPAaBHEHHI.

5.3. DoHI OLIEHOYHBIX CpeACTB 1Jisd IPOBEACHUSA HpOMe)KyTO‘IHOﬁ arrecranmmn

MNpCACTABJICH B IPUJIIOKECHUN

[punoxenus

IMpunoxenue 1. ®OC gon. rnaeet ymp01 03 02 MMMul-1-2018.pIx1159ff5e-a4e8-4643-8dc6-
533ea68fc18b.doc

6. YueOHO-MeTOANYeCcKOe U HH(OpMaLIHOHHOE o0ecTievyeHre I CIMIIJIMHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas nuTeparypa

ABTOpBI 3arnaBue HsparenncTBo, rog 1. aapec

JI1.1 | JlaBpentseB I'.B., | Pabouas Terpamp no xKypcy Bapnayn: U3n-so Antl'Y,
Kpasuenko I'.B. "YpaBHeHus 2008

MareMaTnieckoi punku':
[yueb. mocobue]

JI1.2 | E. B. 3axapos, 1. | YpaBHenus matemarudeckoit | M.: Akagemus, 2010
B. Imutpuesa, C. | ¢usuku: yuel. 111 By30B
. Opmuk

JI1.3 | TuxoHnos A.P., VYpasuenust Matemarudeckoit | MI'Y, 2004
Camapckuit A.A. | ¢u3MKH: y4eOHUK



https://www.asu.ru/sveden/education/programs/subject/351131/fos375471/
https://www.asu.ru/sveden/education/programs/subject/351131/fos375471/

6.1.2. JlonomHuTeNnbHAs TUTEpaTypa

ABTOpBI 3aryiaBue H3paTeancTBO, IOjg 1. agpec
JI2.1 | Wmbua A.M. VYpaBHeHust MateMaruueckoit | M., 2009 http://znanium.com/cat
(bU3HUKH: OCHOBHASI alog/product/544745

6.2. Ilepeuennb pecypcoB HHGPOPMALUOHHO-TEIEeKOMMYHUKANIMOHHOM ceTH ""MHTepHeT"

HaszBanue Ju. aapec

31 MynbeTiMeaniiHas 00yyarolas mporpaMmma o http://ic-site2.asu.ru/~kravchenko
Kypcy «YpaBHEHHUsI MATEMATHICCKOH (PUBUKID» -

32 OGpasoBarenbHbIN Kypc Y paBHEHUsI https://portal.edu.asu.ru/course/view.php?id=4476

MaTeMaTHIecKoH (PMU3NKH Ha IIaTdhopme
MOODLE

33 O06pa3oBarenbHbIi Kypc YpaBHEHHS https://portal.edu.asu.ru/course/view.php?id=5154
MaTeMaTHYCCKOW (HhU3MKK Ha riathopme
MOODLE

6.3. IlepevyeHb NPOrpaMMHOro odecrevyeHust

Microsoft Windows
Microsoft Office

7-Zip
AcrobatReader
6.4. Ilepevyenb MHGPOPMATMOHHBIX CHPABOYHBIX CHCTEM
7. MarepuaibHO-TeXHUYECKOe o0ecneyeHne I CHUIIUHbI

Aynuropus Ha3nauenue Oo0opynoBanue

VYueOHas ayuTOpust | AU HPOBEICHUS 3aHATHH JEKUHOHHOTO THIIA, 3aHATHIH CrannapTHOE 000pyIOBaHUE
CEMHHAPCKOTO TUTIA (J1a00paTOPHBIX H(HIIN) (yueOHast MmebOenp i
NPaKTUYECKHUX ), TPYIIIOBBIX U HHIUBHIYaTbHBIX oOyuarormuxcsi, pabouee
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHOHM MECTO MpernoaBaTes,
aTTEeCTALMU, KyPCOBOTO MPOSKTHPOBAHUS (BBIIIOTHEHUS JI0CKa)
KyPCOBBIX PaboT), IPOBEACHHUS TPAKTHK

VYueOHast ayquTopus | JUIsl IPOBEISHMUS 3aHATHI JIEKIIHOHHOTO THMA, 3aHITHI CrangapTHOe 000py/I0BaHue
CEMUHAPCKOT0 TUTA (Ja00paTOPHBIX W(WIIH) (yueOnas Mmebeb 1is
MPaKTHYECKUX), TPYIIIOBBIX U WHIUBHIYaIbHBIX oOyuaromuxcs, pabouee
KOHCYJIbTAIIMH, TEKYILEr0 KOHTPOJISI X IIPOMEKYTOUHOM MECTO IperoiaBares,
aTTeCTallu, KypCOBOTO MPOSKTHPOBAHUS (BBITIOIHEHHS JI0CKa)
KypPCOBBIX padoT), IPOBECHUS ITPAKTUK

8. MeToauyeckne ykazaHus sl 00y4aOUIUXCsl IO OCBOEHHIO JUCIIHIJIMHBI

1. JIHH YCIIEUTHOT'O OCBOCHUA COACPKAHUA NTUCTUTIIIMHBI HCO6XO}II/IMO moceuiaTh JCKIUH, TPUHUMATh AaKTUBHOEC
y4yacTue B pa60Te Ha CCMUHApPE, NPAKTUICCKOM 3aHATHUHN, 4 TAKKE BBIITOJIHATE 3aJaHUsA, IIpEAJIara€MbIC
nmpenogaBaTeJIEM IJIA CaMOCTOATEIILHOTO U3YUCHUA.

2. I[J'Iﬂ CUCTEMAaTHU3alluu JICKUMOHHOT'O MaTcpuaa, KOTOpHﬁ 6y,ueT TOJIC3CH IPU NOATOTOBKE K UTOTOBOMY
KOHTPOJIIO 3HaHPII71, 3aIliChIBAliTe HA Ka)i([[oﬁ JICKIIUN TEMY, BOIIPOCHI JId U3YUCHUSA, pPCKOMCHAYEMYIO JIUTEPATYPYy. -
B KaxXJ10M BOIIpOCE BBIHCHHﬁTC T'JIaBHOC, 00s13aTeIBLHO 3aMMIINATE KIIFOUEBbIE MOMEHTHI (onpeneneHHe, (baKTLI,
3aKOHBI, IIpaBujia 1 T.ﬂ.), NMOAYCPKHUTEC UX. Hepez{ cnez{yfomeﬁ nexuneﬁ 00s13aTeNLHO npquTaﬁTe MNpeabIAyLIyto,
4TOOKI AKTYaJIM3UPOBATh 3HAHUA U OCO3HAHHO MPUCTYIIUTh K OCBOCHHUIO HOBOT'O COACPIKAHUA.




3.CemuHapckoe (IpakTHYeCKoe) 3aHsATHE — 3TO (hopMa paboThl, IIe CTYIEHTHl MAKCUMAaJIbHO aKTHBHO Y4acTBYIOT B
00CY>XICHUH TEMBI. - J[111 IOATOTOBKU K CEMHHAPY HEOOXOANMO B3SITh IIaH CEMHUHAPCKOTO 3aHTH (y
mpernoaaBaTess, Ha Kadeape Win B MeToqudeckoM KabuaeTe). - CaMOCTOSTEIHHYIO IOATOTOBKY K CEMHHAPCKOMY
3aHATHIO HEOOXOIMMO HAYMHATH C M3YYEHHS IOHITHUIHOTO anmapara TeMbl. PeKoMeHIyeM HCTIOIb30BaTh
CIPaBOYHYIO JINTEPATYPY (CIOBAPH, CIPABOTHUKH, SHIIUKIIONIEANH), IEIECO00Pa3HO CO3/1aTh M BECTH CBOH CIIOBAPh
TepMHHOB. - Ha ceMnuHap BBIHOCHTCS 00CY’KA€HHE HE OTHOTO BOIIPOCA, TOITOMY BaXKHO IPOCMATPHUBATh U H3ydaTh
BCE BOIIPOCHI CEMHMHAapa, HO OJIMH U3 BOIPOCOB MCCIIENOBATh Hanboee Iiy0oKo, ¢ UCIIOJIb30BAHHEM
JIOTIOJTHUTENBHBIX UICTOYHHUKOB (B TOM YHUCIIE TEX, KOTOPBIE BBl HAIIUIM CAMOCTOSITENILHO). He Hy)KHO nepecka3biBaTh
JIEKUUIO. - Ba)KHO 3aNIOMHHTB, 4TO JII000I HCTOYHHK JIOJKEH HECTH IOCTOBEPHYIO HH(POPMALIHIO, OCOOEHHO 3TO
otHocutcs K Internet-pecypcam.- [Tone3nsiM OyneT padoTa ¢ AIEKTPOHHBIMH Y4€OHUKaMH ¥ y4eOHBIMH OCOOUSMHU
B Internet-0nbinoTekax. 3aperucTpUpyHTECh B HUX: YHUBEpCUTETCKast Onbanorexa OHiaitn
(http://www.biblioclub.ru/) u snekrponHo-6ubIHOTeYHAs cucteMa «Jlaupy (http://e.lanbook.com/).

4. CamocrostensHas pabota. - [Ipu H3y4eHNH ANCIUIUIMHEI HE BCE BOIPOCH! pACCMAaTPHUBAIOTCS Ha JICKIHAX U
CEMUHAPCKHX 3aHATHAX, YaCTh BOIPOCOB PEKOMEH/IyeTCs IPETIOIaBaTesIeM Il CAMOCTOSTEIEHOTO H3YUCHHUS. -
[Tonck oTBETOB Ha BOIIPOCHI U BBIMOJHEHUE 33aHUH IS CAMOCTOSATENIBHOM PaOOThI TO3BOJIUT BaM PACUIMPHUTH U
yIIIyOUTE CBOM 3HAHMS 110 KypCy, IPUMEHNATHh TEOPETHIECKUE 3HAHNSA B PEIICHUH 33134 MPAaKTHIECKOTO
COJIeprKaHMs, 3aKPEITUTh U3YYEHHOE paHee. - DTH 33aHHs CJICAYET BBIMOIHATh HE «HACKOKOM», a IOCTENEHHO,
IUTAHOMEPHO, CIIeys OPSAAKY U3YUeHHs TeM Kypca. - [Ipr BOSHUKHOBEHNH BOIIPOCOB 00paTUTECh K
NPEro/IaBaTeio B IeHb KOHCYJIbTalMi Ha Kadeapy. - BeIIONHUB nX, MpoaHanu3upyiTe Ka4eCTBO MX BHIOJTHEHHS.
DTO IOMOXKET BaM pa3BUBATb YMCHHA CAMOKOHTPOJIA U OLICHOYHBIC KOMIICTCHIINH.

5. VitoroBslit KOHTPOIB. - JIJIs1 MOrOTOBKH K 3a4€Ty/3K3aMEHY BOCIIOJIB3yHTECh IIEpEeYHE BOIPOCOB, TOCTYIHbINA Ha
caiite (hakyspTeTa.B criucke BOIPOCOB BBIIEIHTE T€, KOTOPbIC ObLIM PACCMOTPEHBI Ha JIEKIIMH, CEMUHAPCKHUX
3aHATHAX. O6paTI/ITeCL K CBOUM 3aIUcCiaM, BbIACTIUTE CYIICCTBCHHOC. I[J'I)I 60.]'[66 JACTAJIBHOT'O U3YUCHUS U3YUUTE
PEKOMEHAYEMYIO JINTEPATYPY.

- Ecniu B crincke BONpoCoB €CTh Te, KOTOPBIE HE PACCMATPUBAJINCH HA JICKIIMH, CEMUHAPCKOM 3aHSATHH, U3yIHUTE UX
caMocCToATeNbHO. Eciny ecTh COMHEHNS, 3a1alTe BOIIPOCHI HA KOHCYJIBbTAINH Nepe IK3aMeHoM. - [Ipoaymaiite cBoi
OTBET Ha 3K3aMEHE, €T0 JOTUKY. [JoMHUTE, YTO Balll OTBET YKPACHT CCHUIKA HA HCTOYHHUK JIUTEPATYPHI,
WUTIOCTPAINS IPAKTUKU IPUMEHEHHS TEOPETHUECKOTO 3HAHKS, a TAK)KE YBEPEHHOCTh M HAJIMYUE aBTOPCKON
apryMEHTHPOBaHHOHN IMO3MINH KakK Oyxymiero cyobekTa npodecCHOHANBHON esITeNbHOCTH.
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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Hensimu ocBoenus yueonon auciuminabl 3AJJAUYN CO ®A30BbIMU [TEPEXO/JAMU siBnsirotcst
03HAKOMJICHUE CTYJEHTOB C OCHOBHBIMHM MaTeMaTHUYECKHUMH MOJEIISIMHU, PUBOASIIIUMU K TPAHUYHBIM
3a/1a4yaM, B KOTOPBIX I'paHUIla WU €€ YacTh 3apaHee HEM3BECTHBI U HAXOASTCS B MIPOLIECCE PELICHMS, a
TaK)Xe C METOJAaMH aHAJUTHUYECKOTO M YUCIEHHOTO HCCIE0BaHUs TAaKUX HETMHEHHBIX 3a1a4.

2. Mecto aucuumiinHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.02

3. Komnerenuuu ody4arouierocsi, popmMupyemMbie B pe3yabTaTe 0CBOCHHMS JMCIUIIIHHBI

IK-1

Cnoco6HOCTh OCYIIECTBJIATHL HAYUYHO-UCCICAOBATCIILCKYIO ACATCIbHOCTD C UCIIOJIb30BAHUEM
COBPECMCHHBIX I/IH(I)OpMaIlI/IOHHO-KOMMyHI/IKaIII/IOHHLIX CHCTEM U JOCTHKCHUM HayKH U TEXHUKU

B pe3yabTare 0ocBOeHUSI AUCHMILVIMHBI 00y4arOIMiics 10JIKeH

3.1.

3HaThb:

3.1.1.

O KpacBbIX 3a/lavdax, B KOTOPbIX YaCTb I'PAHUIBI ABJIACTCSA HeHSBeCTHOﬁ, O MAaTEMATUYCCKUX MOIACIIAX
MNPpUPOAHBIX U TEXHOJOTHYCCKUX MTPOUECCOB, IPUBOIAIINM K 3a4a4aM C (I)aSOBBIMI/I nepexogaMmun

3.2.

YMmerThb:

3.2.1.

paboTaTh ¢ OCHOBHBIMH (DYHKITMOHAIBHBIMHU MPOCTPAHCTBAMH, UCCIICAOBATh OCOOCHHOCTH
Ka4eCTBEHHOT'O TMOBEICHUS PEIICHHU, HCCICIOBATh YACICHHO 33Jaui. YMeTh (HOPMYIHPOBAThH
HaYaIbHO-KPACBBIC 3a/1a4K CO CBOOOTHOM IPAHHUIICH, BO3HUKAIOIIUE B IPUIOKCHUAX. [IPOBOIUTH
aHAJMTHYECKOE U YUCICHHOE MCCIIeI0OBaHKe 33/1a4 ¥ aHAJIM3HOPOBATh PE3YJIbTAThl AHAIUTHYECKOTO 1
YHCIIEHHOTO UCCIIe/I0BaHus 3aa4. PemaTh 3a1aun npohecCHOHAIBHOIIN ISSITENbHOCTH BO
B3aUMO/I)KEHCTBUU C KOJJIETAMHU.

3.3.

HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):

3.3.1.

Bnagers MeTo1aMK OCTPOEHHS MATEMAaTHUECKUX MOJIENEH IPUPOJHBIX U TEXHOIOTHYECKHX
MIPOIIECCOB, MPUBOIAIIMM K 3a7a4aM CO CBOOOIHBIMHU IPAHUIIAMH U UX MCCIJICJIOBAHNS; HAaBBIKAMHU
JieNaTh MPAKTUYECKHE BBIBOABI M3 MPOBEACHHBIX HCCIEI0BAaHUH 1 CIIOCOOHOCTHIO MEpeaaBaTh
pe3yJbTaT IPOBEACHHBIX UCCIIEN0BAaHUN B BU/IE KOHKPETHBIX PEKOMEHAALNMN, BEIPAXKCHHBIX B
TEepPMHUHAX TPeAMETHOH 00J1acTH U3y4aBIIerocs aiaeHus. FIMeTs HaBBIKM pabOTHI B COCTaBe
KOJIJIEKTHBA

4. CTpyKTYypa U coJepkaHue JTUCUMIIIHMHBI

Kox
3AHATHSA

HaumenoBanue pasznenoB | Bua 3ansarus Cemectp | YacoB | Komnerennuu | Jluteparypa
U TeM

Paznen 1. Kimaccnueckas 3agaga Cregana

1.1. TouHsle pemeHus: Jlabopatopusie | 8 2 JI2.1, J12.2,
CTallMOHApHBIE, JI1.1, J11.2,
aBTOMO/IENIbHEIE JI1.3

1.2. IlocTanoBka 3ajay: Jlexumn 8 4 JI12.1, J12.2,
onHodasHast, nByxhazHas JI1.1, JI1.2,
3amaun Credana. JI1.3

1.3. CyuiecTBoBaHue Jlexuun 8 2 JI2.1,J12.2,
KJIACCUYECKOTO PELIECHUS JI1.1, J11.2,

OJHOMEPHOH o HO(Da3HOH JI1.3




Kon HaumenoBanue paznenoB | Bua 3ansarus Cemectp | YacoB | Komnerenuuu | Jlureparypa
3aHSATHS | ¥ TeM
3amaun Ctepana Ha MaIoM
WHTEpBaJe BpEMEHH
14. [Byxda3nas 3agaun Jlaboparopusie | 8 8 JI2.1, J12.2,
Credana JI1.1, J11.2,
.3
1.5. "mepeoxiaxaeHHas 3aqa4a | Jlabopatopusie | 8 8 JI2.1, J12.2,
C ycnoBUsIMH 1-TO U 2-T0 JI1.1, JI1.2,
pOJa Ha MT3BECTHOM JIL.3
rpaHuIle
1.6. 3amaua Credana c Jlexnumn 8 2 JI12.1, J12.2,
NIEPEOXIIAKIECHUEM JI1.1, JI1.2,
.3
1.7. Paz6op nexnuii, n3yyenue Cawm. pabota 8 18 J12.1,J12.2,
JINTEpaTyphl, pELICHUE JI1.1, JI1.2,
3a1a4 J1.3
Paznen 2. O600menHas nocranoBka 3aaaumn Credana
2.1. WuterpanpHoe ToxkaecTBo, | Jlekmun 8 2 J12.1, J12.2,
onpeaeseHue JI1.1, JI1.2,
0000IICHHOTO PEHICHUS JI1.3
MHOTOMEPHOM 3a/1a41
Credana
2.2, O0oI1eHHOE pelIeHUEe Jlabopartopusbie | 8 8 JI2.1, J12.2,
OJHOMEPHOH 3a/1ayu C JI1.1, JI1.2,
Pa3IMYIHBIMH KPaeBBIMHU J1.3
YCIOBHSMH Ha U3BECTHBIX
rpaHMIax
2.3. Teopema o cymectBoBannu | Jlekuuu 8 2 JI2.1, J12.2,
H €IUHCTBECHHOCTH JI1.1, JI1.2,
0000IIEHHOTO PEIICHMUS JI1.3
24. Teopema o cymecrsoBanuu | JlaGoparopusie | 8 2 J12.1,J12.2,
M €IMHCTBEHHOCTH JI1.1, JI1.2,
0000IIIEHHOTO peIICHUS JI1.3
2.5. Paz6op nexuuii, n3yuenue Cawm. pabora 8 14 J12.1,J12.2,
JIMTEPATYPHI, pELICHNE JI1.1, JI11.2,
3a7a4 JI1.3
Pasnen 3. 3agaya 3aTBepAeBanns OMHAPHOIO CIIaBA
3.1. IlocTanoBka 3aga4u,o Jlexun 8 2 J12.1,J12.2,
CYIIECTBOBAHUU PEUICHUS JI1.1, JI1.2,
oaHOMepHOH 3a1aunO JI1.3
CYyIICCTBOBAHHUHU PELICHHUS
OJHOMEpPHOH 3a/1ayu
3.2 TOYHBIE PEIICHUS JlaGopatopusie | 8 2 JI2.1, J12.2,
JI.1, J11.2,
J.3
3.3. 3amaya JKHUJIKOCTHOH Jlexun 8 2 JI2.1,J12.2,
SMUTAKCUU JI1.1, JI1.2,
.3
3.4. "O6paTHas 3a7a4a Jlaboparophsie | 8 2 JI2.1, J12.2,
JKHIKOCTHOM drUTaKcuu' JI1.1, JI1.2,

J1.3




Kon HaumenoBanue paznenoB | Bua 3ansarus Cemectp | YacoB | Komnerenuuu | Jlureparypa
3aHATHSA | U Tem

3.5. Pasbop nekimii, u3ydcHue Cawm. pabota 8 8 JI2.1, J12.2,
JIMTEPATYPBI, PELICHNE JI1.1, JI1.2,
3a1a4y JI1.3

Pa3nen 4. [lpyrue 3aga4m co cBOGOAHBIMU IPAHULIAMM JIJIS1 YPABHEHUS TEIUIONPOBOTHOCTH

4.1. Teuenue bunrama Jlexnun 8 2 JI12.1, J12.2,
JI1.1, J11.2,
JI1.3

4.2. Teuenne bunrama JlaGopatopusie | 8 2 JI2.1, J12.2,
JI1.1, J11.2,
J1.3

4.3. [punoxenns B Ouonornn u | Cam. padora 8 11 JI2.1, J12.2,
MEJIAITIHE JI1.1, JI1.2,
J1.3

Pa3nen 5. 3apaum co ¢cBOOOAHBIMM IPAHUIIAMM B OPUCTHIX cpeaax

5.1. Tedenue yepe3 HOPUCTYIO Jlexruu 8 2 JI2.2, JI1.1,

cpeny J11.2,J11.3

5.2, [IponnkHOBeHME ocankoB B | JlabopaTtopusie | 8 2 J12.2, J11.1,

TPYHT. JI1.2, JI1.3

5.3. Pasbop nekmwmii, n3ydcHme Cawm. pabora 8 10 J12.2, J11.1,

JIUTEPATYPHI, JI1.2, JI1.3
pedepupoBaHue

5.4. DK3aMeH 8 27 JI2.2, JI1.1,

J11.2,J11.3

S. ®oHj OLIEHOYHBIX CPEACTB

5.1. KoHTposabHble BONPOCHI M 3aJaHUA /sl IPOBEJAeHUS TeKYLIero KOHTPOJISI U POMEeKYTOYHOM
aTTecTAlH N0 UTOraM OCBOEHHS TUCHMILTUHBI

. [IpuBecTH MoCcTaHOBKY OJJHOMEpHOU ogHOpa3HOoH 3a1aun CredaHa.

. ABTOMO/Ie/IbHAsI IOCTAHOBKA 3a/1auu oHO(a3Ho 3axayn Credana

. [loctanoBka aByx(daszHoi 3agaun Credana

. ITouemy 3anaua Credana 1uist TMHEHHOTO ypaBHEHHs TEIUIONPOBOAHOCTH SIBJISETCS HEJTHMHEITHON?
. JlokazaTh MOHOTOHHOCTH CBOOO/IHOM TpaHHIIEI B otHO(Ma3HOM 3agade Ctedana

. JlaTb ompezeneHue KIacCu4eckoro pemenus 3agadn Credana.

. ChopMynrpoBaTh yCIIOBHS CYIIECTBOBAHUS KJIACCHUECKOTO PELISHHS JJIs TPOM3BOJILHOTO ITPOMEXYTKA BPEMEHH.
. IlpuBecTr 0JHOMEpHYIO 331a4y K HauaJIbHO-KpaeBoii 3a7a4ye ¢ pUKCHPOBAHHOM TPaHUIIEH.

. aTpb onpenenenue obobuieHHoro penienus 3anadu CredaHa.

10. TIpuBecTH MOCTaHOBKY 3a7jauyl 3aTBEP/IEBAHISI OMHAPHOTO CIIIABA.

11. Yto Ha3pIBaeTCS TMHUSAMU COJUAYCA U JTUKBHIyca Ha (a30BOM nuarpamme?

O 01N DN b W —

5.2. TeMbl NUCbMEHHBIX Pa0OT /15 MPOBEIeHUS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble padoThI U
ap.)

Temsl pedeparos:

. O pemenusx oxHoMepHoit 3anaun CredaHa ¢ mepexotHOH (azoii.

. 3anaya Creana c nepeoxiaakI€HIEM B IPUIIOKECHUSIX.

. ABTOMOJIENTbHBIE PEXKUMBI B 3a]a4e 3aTBep/ieBaHNsl OMHAPHOTO CIIIaBa

. MonenmmpoBaHye TPOHNKHOBEHUS aTMOC(EPHBIX 0CA/IKOB B IPOMEP3AIOIINIT IPYHT.
. O630p METOIOB YHUCIEHHOTO pemieHus 3aaaun Ctedana

. O6parnas 3agada Credana

. MOHOTOHHOCTH CBOOOTHOM IpaHUIIBI B IBYX(pa3Hoi 3amaue Ctedana

. 3amaun co cBOOOAHOM rpaHHIeH B MOACITMPOBAHNH TUHAMUKH CHEXKHOTO TIOKPOBa

0 I NWnN D W




9. 3apaun GuibTpanyn
10. 3amaun COBMECTHOTO ABMXKEHUS 2-YX KUIKOCTEH

5.3. ®oHj OLEHOYHBIX CPEACTB /1J1sl IPOBeAeHUS MPOMEKYTOUHOI aTTecTaluu

IIpuioxenns

IIpunoxenne 1. DOC_3dm.doc

6. YueOHO-MeTOaAuYecKoe U MH(OPMAIITMOHHOE o0ecriedyeHue TN CIUTIITUHbI

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas nuTEpaTypa

ABTOpBI 3ariaBue H3pareancTBo, rog Du1. aapec

JI1.1 | Bupu P. A, llaniua | Pacuer pusuuecknx W3patenscTBO AJTaliCKOro http://elibrary.asu
A. A., CubuH A. XapaKTepUCTUK rocyIapcTBEHHOro yHHBepcuTeTa , | .ru/xmlui/handle/
H.,Tokapesa M. MOYBOTPYHTOB B nponecce | 2018 asu/6416
A Iummapes K. BHYTpPEHHEH 3pO3UU U
A. IIPOrHO3 UX Pa3pyLICHUs :

JI1.2 | Iamuu A. A., [TpoGiembr W3nareascTBO ANTaliCKOro http://elibrary.asu
Cubun A. H. MaTEeMaTHYECKOro rOCyAapCTBeHHOTO yHHBepcuTeTa , | .ru/xmlui/handle/

MOJICITUPOBAHHS 2015 asu/1079
BHYTpEHHEH cypdo3un
rpyHTa:

JI1.3 | Mamuu A. A., Marematryeckue Mojenu | M3aarenscTBo AnTaiickoro http://elibrary.asu
Cubun A. TAIOMIEr0 CHEeIKHO- roCyapCTBEHHOTrO yHHBepcuTeTa , | .ru/xmlui/handle/
H.,HIummapes K. JIEZIOBOTO TIOKPOBA U 2016 asu/3316
A. MPOTaUBAOIINUX TPYHTOB :

6.1.2. JlonosiHuTENIbHAS IUTEPATYypa
ABTOpBI 3ariaBue H3pareancTBo, rog du1. aapec
JI2.1 | TlerpoBa A.T. 3amaun ¢ pazoBEIMU Antl'Y, 2009
nepexoaaMu B
reTeporeHHbIX cpeax:
MoOHOTpadus
JI2.2 | Manuu A.A. Kpaesbie 3amaun Antl’Y, 2009
IBYX(ha3HON QIIBTPAIIH:
MoHorpadus
6.2. ITepeuens pecypcoB HHGpOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM ceTH "HTepHeT"
HasBanue . aapec

€] DnekTpoHHas OMOIHOTEYHAs CHCTeMa www.elibrary.asu.ru
ANTalCcKOro rocyAapCTBEHHOTO YHUBEPCUTETA :

22 DNeKTpOHHO-OMOIMOTe Has CUCTEMA www.e.lanbook.com
n3garenberBa "Jlane": www.e.lanbook.com

33 DJIEeKTpOHHO-OMOIMOTEYHAs! cHCTEMa www.biblioclub.ru

"VuuBepcureTckas oudianorexa Online":

www.biblioclub.ru



https://www.asu.ru/sveden/education/programs/subject/351136/fos375475/

24 OOpazoBarenbHbIH Kypc 3aaun ¢ GpazoBbIMH https://portal.edu.asu.ru/course/view.php?id=8146
niepexoaamu Ha matpopme MOODLE

6.3. IlepeyeHb NPOrpaMMHOro odecneyeHust

Internet Explorer Bpaysep Microsoft 2010
PowerPoint [Ipe3enrarus Microsoft 2010

Microsoft Windows
Microsoft Office
7-Zip
AcrobatReader

6.4. llepeuyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Caiit oubanorexu Antl'Y: www.lib.asu.ru;

DneKTpOoHHO-ONONHOTEeYHAs cucTeMa m3naTenbcTa "Jlanp": www.e.lanbook.com;
DnekTpoHHO-ONONMHoTeYHAas cucTeMa " YHHUBepcuTeTcKast OnbimoTeka online": www.biblioclub.ru;
CBobonanas sHuukiIoneaus "Bukunenus': http://ru.wikipedia.org;

Enunbiii oopasoBaresbHbli mopTan http://portal.edu.asu.ru

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIINHBI

Ayauropus Ha3nauenue Oo0opynoBanue

[Nomenienune st NOMEILCHUE IS CAMOCTOSATEIBHON PaboThI KoMnbloTepbl, HOYTOYKH C
CaMOCTOSTETIBHON o0yyaromuxcs NOAKIFOYSHHEM K HH(POPMaLOHHO-
paboTEI TEJIEKOMMYHHUKAIIMOHHOW CETH

«VHTEpHET», ZOCTYIIOM B JIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTENbHYIO

cpeny Antl'Y
YueOHas ayTuTopus | JUIA NPOBEIEHUS 3aHATHII JEKIIMOHHOTO TUTIA, CrannaptHoe o6opynoBanue (yueOHas
3aHATUI CEMHUHAPCKOTo THIA (JJa00paTOPHBIX Mebenb 11 o0ydaromuxcs, pabodee
W(MIIH) TPaKTHUECKUX), TPYIIOBBIX U MECTO INpernoiaBaTes, JOCKa)

WHJIMBHYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO
KOHTPOJISl ¥ TIPOMEKYTOYHOH aTTecTalny,
KypCOBOT'O IPOEKTUPOBAHUS (BBITIOIHEHHUS
KypPCOBBIX PaboOT), IPOBEACHNUS MTPAKTUK

8. MeToauyeckne ykazanus JJs 00y4arOUIUXCsl M0 OCBOEHHIO JUCIUIJIMHBI

1. JInst yCTIENTHOTO OCBOEHUS COMIePKaHUS AUCHUIUIMHBI HEOOXO0MMO MOCeNIaTh JEKIUN, IPHHUMATh aKTUBHOE
ydacTue B paboTe Ha ceMUHape, MPaKTHIECKOM 3aHITHH, a TaKKe BRITIOJHSTE 3aaHUs, IpeIaraeMble
npenojaBaTeneM 1l CAMOCTOSTEIbHOTO U3Y4YEHUSI.

2. Jng cucteMaTH3alyy JISKIIMOHHOTO MaTepHaa, KOTOPhIH OyIeT MoJie3eH MPH MOJr0TOBKE K HTOTOBOMY
KOHTPOJIIO 3HAaHWH, 3aITUChIBaliTe Ha KaXI0HM JICKIIMU TEMY, BOIIPOCHI [UIsl H3YUSHHUs, PEKOMEHAYEMYIO JINTeparypy. -
B kax0M Bompoce BEIJEISHTE TIIaBHOE, 00s3aTENILHO 3aMUIINTE KIII0YeBbIe MOMEHTHI (OIpeaeneHue, GpakTsl,
3aKOHBI, IPaBMIIA | T.11.), OJAUepKHUTE UX. [lepes cnenyromeii nekiueit 00s3aTebHO POYUTANTE IPEIBIIYILYIO,
YTOOBI aKTyaJIM3UPOBATh 3HAHUS U OCO3HAHHO NPUCTYNUTH K OCBOSHHIO HOBOTO COJIEPIKAHMUSL.

3.CemuHapckoe (MpakTHIECKOe) 3aHsATHE — 3TO (hopma paboThI, TJIe CTYJASHTH MAaKCUMAIbHO aKTUBHO YYaCTBYIOT B
00CyX/IeHUH TeMBI. - J{JIs TOATOTOBKH K CEMHHAPY HEOOXOJUMO B3ATh IJIAH CEMHHAPCKOTO 3aHATHSA (Y
mpernoaaBaTess, Ha Kadeape win B MeTogudeckoM KabuaeTe). - CaMOCTOSTEIbHYIO IIOATOTOBKY K CEMHHAPCKOMY
3aHATHIO HEOOXOIMMO HAUMHATH C U3yUeHHS MOHATHIHOTO amnmapara TeMbl. PEKoMeHIyeM HCIoIb30BaTh
CIPaBOYHYIO JIUTEPATYPY (CIOBAPH, CIIPABOYHHKH, YHIUKIIONIEINN ), IIeleco00pa3HO co37aTh U BECTH CBOH CI0Baph
TEepMHHOB. - Ha ceMnHap BEIHOCHTCSI 00CY>K/I€HHE HE OZHOTO BOIIPOCA, TOITOMY Ba)KHO IIPOCMATPHBATh U M3y4YaTh
BCE BOIIPOCHI CEMHMHAapa, HO O/IMH U3 BOIPOCOB MCCIIEN0BaTh Hanboee riry0oKo, ¢ NCIIOJIb30BAHIEM
JIOTIOJTHUTENBHBIX UCTOYHHUKOB (B TOM YHCIIE TEX, KOTOPBIE BBl HAIIUIM CAMOCTOSITENIFHO). He Hy)XHO nepecka3biBaTh
JIEKIUIo. - Ba)KHO 3alIOMHHTB, 4TO JII000I HCTOYHMK JIOJKEH HECTH JIOCTOBEPHYIO HMH(OPMALHIO, OCOOEHHO 3TO
otHocutcs K Internet-pecypcam.- [Tone3nsiM OyneT padoTa ¢ 2JIEKTPOHHBIMH Y4€OHUKaMH ¥ y4eOHBIMH OCOOUSMHU
B Internet-0nbimoTekax. 3aperucTpUpyHTECh B HUX: YHUBEpCUTETCKast Onbanorexa OHiaitn




(http://www.biblioclub.ru/) u snekrponno-6ubHoTeYHas cucreMa «Jlaupy (http://e.lanbook.com/).

4. CamocrositensHas padota. - [Ipy H3y4eHNH ANCIUIUIMHEI HE BCE BOIPOCH! PACCMATPHUBAIOTCS HA JICKIUAX U
CEMUHAPCKHX 3aHATHAX, YaCTh BOIPOCOB PEKOMEH/IyeTCs IPETIOIaBaTeNIeM Il CAMOCTOSTEIEHOTO H3YUCHHUS. -
[Tonck oTBETOB Ha BOIIPOCHI U BBIMOJHEHUE 33aHUH IS CAMOCTOSATENBLHOM PaOOThI TO3BOJIUT BaM PACUIMPHUTH U
yIIIyOUTE CBOM 3HAHMSA 110 KypCy, IPUMEHNATH TEOPETHIECKUE 3HAHNSA B PELICHUH 33134 MPAaKTHIECKOTO
COJICpIKaHMUs, 3aKPEITUTh U3YyIEHHOE paHee. - DTH 3aaHUs CJIEAYET BBIMOIHATh HE «HACKOKOM», a IOCTEHEHHO,
TUIAHOMEPHO, Clieys TIOPSAKY U3YUeHHs TeM Kypca. - [Ipy BOSHUKHOBEHHUH BOIIPOCOB 00pATUTECh K
NPEro/IaBaTeio B IeHb KOHCYJIbTalni Ha Kadeapy. - BeIIONHUB nX, MpoaHann3upyiTe Ka4eCTBO MX BHITOTHEHHS.
OT0 MOMOXKET BaM Pa3BUBATh YMEHHSI CAMOKOHTPOJIS U OLIEHOYHbIE KOMIIETEHIIUH.

5. ViToroBslit KOHTPOJIB. - JIJIs1 MOITOTOBKH K 3a4€Ty/3K3aMEHY BOCIIOJIB3yHTECh IIEPEYHE BOIPOCOB, TOCTYIHbIA Ha
caiite (hakyspTeTa.B criucke BOIIPOCOB BBIJIEIHTE T€, KOTOPBIE OBLIM PACCMOTPEHBI Ha JIEKIIMU, CEMUHAPCKUX
3aHsATHAX. OOpaTHTECh K CBOMM 3aIIUCSIM, BBLIEIUTE CylleCTBeHHOE. J[i1s1 Oosee AeTanbHOro N3y4eHus N3y4uTe
PEKOMEHAYEMYIO JINTEPATYPY.

- Ecniu B crincke BONIpoCoB €CTh Te, KOTOPBIE HE PACCMATPUBAIINCH HA JIEKIIMH, CEMUHAPCKOM 3aHATHH, U3YIUTE UX
caMocCTOATeNbHO. Eciy ecTh COMHEHHS, 3ajaiiTe BOIIPOCH! Ha KOHCYJIbTAllUM [IEpe] SK3aMeHOM. - [Ipoaymaiite cBoi
OTBET Ha IK3aMEHE, €T0 JOTUKY. [JoMHHTE, YTO Balll OTBET YKPACUT CCHUIKA HA HCTOYHUK JIMTEPATYPHI,
WUTIOCTPAIXs IPAKTUKU IPUMEHEHHS TEOPETUUECKOTO 3HAHKS, a TAK)KE YBEPEHHOCTh M HAJIMYUE aBTOPCKOH
apryMEHTHPOBaHHOHN IMO3UINH KaK Oyxymiero cyobekTa npoQecCHOHANbHON eI TeNbHOCTH.




MHWHOBPHAYKH POCCHUHA

(benepanbHOE rOCY1apCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHMs
«AnTaliiCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

Maremarnueckue MOACJIN B OMO0JIOTUM U MCAUIINHC
pabouas mporpaMma JUCHUILINHBI

3akperuieHa 3a kadenpoit Kadenpa nuddepeHunanbHbIX ypaBHEHUI

HanpasieHue moaroToBKH 01.03.02. [IpukaagHass MaTeMaTHKa U UHGopMaTuKa

Mpoduss MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MHPOPMAIITHOHHBbIE
TEXHOJOTUH

dopma o0ydeHus Ounas

OOG111as TpyI0eMKOCTh 4 3ET

01_03 02 IlpukjgagHas MaTeMaTHKA U

Y4eOHblil man nadopmaTuka MMuMT-2021

Yacos 1o yueOHOMY IUIaHy 144 Bunbl KOHTpOIIA IO cemecTpaMm
B TOM YHCJIE: 9K3aMEHBI: 8
ayJIMTOPHBIE 3aHATHS 56
camocTosiTenbHas padora 61
KOHTPOJIb 27

Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemectp) 4(8)
Hroro
Heneanp 12
Bua zansatuii | VII | PILA | YIT | PILJ
Jlexuuu 20 (20 20 (20
JlabopaTopHsie 36 |36 |36 |36
Cam. pabota 61 |61 |61 (61
Yacel Ha KOHTpONB |27 |27 |27 |27
Wroro 1441144 (144144




[Iporpammy cocraBui(u):
Penenzent(sr):

Pabouas nmporpamma JUCIUTUINHBI
MartemaTHuecKue Mo/ieJIH B OMOJIOTHH U MeJULIMHe

pas3paborana B coorBercTBHE ¢ DI'OC:
DedepanvHulii 20Cy0apcmeeHHbI 00pPA308amMeNbHbLL CMAHOAP 8bICULe20 00PA308aHUSA - OAKALABPUAM NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayxu Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJIEHa HAa OCHOBaHMH y4€OHOTO IIaHa!
01.03.02 IIpuxnaouaa mamemamuxa u uHgopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pa6ouas nporpamMmMa o700peHa Ha 3aceaHuu Kadeapbl
Kadeapa nuddepenunanbHbIXx ypaBHeHUi

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBust nporpammel: 2022-2023 yu. 1.

3aBenyrontwii kadeapoi
Hanun Anexcandp Anexceesuu

Buzuposanue PIIJI nJis1 MCIIOJIHEHMS B OYepPeAHOM y4eOHOM roay

Pabouvas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonaeHus B 2023-2024 yueOGHOM rofy Ha 3acegaHuu Kadempbl

Kadenpa nuddepeHunanbHbIX ypaBHeHUil

IIporokon ot 29.06.2022 r. Ne 11
3apenyrommii kadenpoit [lanun Anexcandp Anexceeguy



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1

Lenpto yueOHON TUCIUILINHEI SBIISIETCS (OPMUPOBAHKE Y CTYJCHTOB HEOOXOIUMBIX
6HMO3KOJIOrMYECKHIX, THOCCOTIOTHYECKUX U
MaTeMaTHYeCKUX KOMIIETEHIIMH Ha 0a3e MpeANnIecTBYIOMNX U MOJTYUYSeHHBIX 3HAHUN, YMEHHH,
HaBBIKOB B 00JIaCTH TEOPETUYECKON U

MPaKTHYECKOW MaTeMaTHKH, OMOJIOTHH ¥ METUIIMHBI.

2. Mecto aucuumiiuHbl B cTpykrype OOIT

Hukn (pazmer) OOIT: B1.B.1B.01.02

3. Komnerenunu ody4yaroiuerocsi, popmupyembie B pe3yabTaTe 0CBOCHUS JUCIUNIMHBI

IK-1

Cnoco6HOCTh OCYIIECTBJIATHL HAYUYHO-UCCICAOBATCIILCKYIO ACATCIbHOCTD C UCIIOJIb30BAHUEM
COBPCMCHHBIX I/IH(I)OpMaI_lI/IOHHO-KOMMyHI/IKaI_[I/IOHHBIX CHCTEM H JIOCTIDKCHUI HAaYKH U TCXHUKHN

B pe3yabTare ocBOeHUSI AUCHMILVIMHBI 00y4alOLMiics 10JIKeH

3.1. 3HaTh:

3.1.1. MPHHIIAIE IOCTPOSHUST GU3HICCKUX H MAaTEeMaTHISCKUX MOJeINei

3.2 YMmern:

3.2.1. MPUMEHS T METO/IbI M IPUHIIUIIBI TOCTPOSHHS (PU3MYECKUX M MAaTEMaTHUECKHX MOJIENIeH K

KOHKPETHBIM IpOoIIeccam
U SIBJICHUSIM
3.3. HmeTb HABBIKM U (WJIH) ONBIT JESITEJILHOCTH (BJIAJETh):
3.3.1. METOAaMH MaTeMaTHICCKON (QI3UKHN U MPUKIaTHOW MaTEMaTHKH
4. CTpyKTYypa U colepKaHue TUCUUILIUHBI

Kon HanmenoBanmue paznesnoB u | Bun zanusitus | Cemecrp | YacoB | Komnerenuuu | Jlureparypa

3aHATHSA | TeM

Paznen 1. MaTemaTnuyeckue MojaeIu OMOJIOTHH

1.1. MareMaTuyecKkue MOJIEIN Jlexnmu 8 2 TIK-1 JI1.2
6mostorumn

1.2. MateMaTuueckue Moaenu Jlabopartopusie | 8 4 [K-1 J1.1
6uonorun

1.3. Pemenne 3anay, nusyuenue Cam. paboTta 8 6 [K-1 J2.1
JIOTIOJTHUTENBHOM
JUTEpaTyphl

Paznen 2. IlpunoskeHust IMHEHHBIX TMHAMHYECKUX CHCTEM

2.1. [IpunoxeHns THHEHHBIX Jlexrm 8 2 [K-1 J1.2
JMHAMHYECKUX CHCTEM

2.2. IIpunoxenus MMHEHHBIX Jlaboparopusie | 8 4 [K-1 J1.1

JUHAMHUYCCKHUX CUCTCEM




Kon HaumeHnoBanue pa3aesioB u | Bug 3ansaTus Cemectp | YacoB | Komnerenuun | Jluteparypa
3aHATHSA | TeM
2.3. Pemenue 3agau, usydenue Cam. paboTta 8 6 [K-1 J2.1

JOIIOJIHUTEIHHOMN
JUTEPATyPHI

Pasznen 3. OnHoMepHbIe TMHAMHYECKHE CHCTEMBI ¢ TMCKPETHLIM BpeMeHeM. JJIeMeHThI aHAJIN3a
CHCTEM C HellpepPbIBHBIM BpeMeHeM

3.1.

OnHOMEpHBIe TUHAMHYCCKHE
CHCTEMBI C TUCKPETHBIM
BpeMeHEeM. DJIeMEHTHI
aHAJIN3a CHCTEM C
HEPePBIBHEIM BPEMEHEM

Jlexun

2 IK-1

J1.2

3.2.

OnHoMepHbIEe AMHAMUYECKHE
CHUCTEMBI C TUCKPCTHBIM
BpeMEHEM. DIIEMEHTHI
aHaJlu3a CUCTEM C
HETPEPBIBHLIM BPEMEHEM

JlabopaTopHble

4 [K-1

3.3.

Cam. pabota

6 [K-1

2.1

Pa3znen 4.

JJ1eMeHThI TEOPHUHU MEKMOIMYJIANMOHHBIX OTHOIIIEHHH

4.1.

DIeMEHTBI TEOPUH
MEKIIOMYJISIITUOHHBIX
OTHOIIIEHUH

Jlexnun

8

2 [K-1

J1.2

4.2.

OneMeHTHI TEOpUU
MEKITOMYJISITAOHHBIX
OTHOIIICHUI

JlabopaTopHbie

4 [IK-1

4.3.

Pemmenue 3anau, nzyuenne
JIOTIOJTHUTENBEHON
JIUTEpaTyphl

Cam. pabota

6 [K-1

J2.1

Pa3nea 5.

MaTteMaTHYeCKHE MOJEIH

pacnpocTpaHeHus INMHAeMUil

5.1.

MaremaTH4YeCKHE MOJICITH
pacrnpoCcTpaHeHus SMUAEMUN

Jlexkun

8

2 IK-1

J1.2

5.2.

Maremarnaeckne MoJIeIu
pacnpocTpaHeHus SIUAEMHUH

JlabopaTopHEIe

4 [K-1

5.3.

Pemmenue 3anau, nzyuenne
JIOTIOJTHUTENBEHON
JUTEpaTyphl

Cam. pabota

6 [K-1

J2.1

Paznean 6.

buogornueckue OCHMWJIATOPBI

6.1.

buonoruueckue ocuUIATOPSI

Jlexun

2 [K-1

J1.2

6.2.

buonoruueckue ocuUIATOPHI

JlabopaTopHsbie

4 [K-1

J1.1

6.3.

Pemenne 3anau, nusyuenue
JIOTIOJTHUTENBHOM
JUTEpaTyphl

Cam. paboTta

6 [K-1

J2.1

Paznea 7.

MHOFOMepHBIe MO/JI€JIH ¢ HENMPEPBIBHBIM U

JeCKPeTH

bIM BpeMeHeM

7.1.

MHoromepHbie MOZEIHU C
HENPEPBHIBHBIM U
JIECKPETHBIM BPEMEHEM

Jlexnun

8

2 IK-1

J1.2




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Buj 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

7.2.

MHuoromepHsble MOAETH C
HETIPEPHIBHBIM U
JECKPETHBIM BPEMEHEM

JlabopaTopHble

[K-1

J1.1

7.3.

Pewenue 3anau, usyuenue
JOIIOJIHUTEIHHOMN
JTUTEpaTyphl

Cam. pabota

IK-1

J2.1

Pa3nea 8.

Mogaesn npeaduoaoruueckoi ponawonun. unammka

HEOHOPOIHBIX MOIYJIA

1107071

8.1.

Monenu
pe0NOIOTHYECKON
3BOMIONINH. J{MHAMHKA
HEOJTHOPOIHBIX MOMYIIAINI

Jlexuun

8

2

[K-1

J1.2

8.2.

Monenn
peaONOIOTHYECKON
sBOIIOLMU. JlMHAMUKa
HEOJHOPOAHBIX MOMYJIALUN

JlabopaTopHbie

[K-1

8.3.

Pewienune 3anau, uzyuenue
JIONIOJIHUTENIbHOM
JTUTEpaTyphI

Cam. pabota

[IK-1

2.1

Paznen 9.

audPy3usi B orpaHuveHHON 001acTH

IIpocTpaHCcTBEHHO HEOAHOPOAHBIEe MoAeaU. BosiHOBBIE pemiennsi. CucTeMbl SpeaKkusi—

9.1.

IIpocTpancTBeHHO
HEOHOPOIHBIC MOJICITH.
BoustHOBBIE pemenust.
Cuctembl speaknusi—

U dy3usi B orpaHHYECHHON
obnactn

Jlexkun

[IK-1

J1.2

9.2.

[IpocTpancTBeHHO
HEOJHOPOHBIE MOJIEIH.
BonHoBbIE penieHus.
CucTeMbl speakIs—
nuddy3usi B orpaHUUEHHOM
obiacti

JlaGopaTopHsie

IK-1

9.3.

Pemmenue 3ana4, nzyuenne
JIOTIOJTHUTENBEHON
JIUTEpaTyphl

Cam. pabota

[K-1

J2.1

Pa3znen 10. Pacnipenesiennasi Moaesb Mpeaouoiornyeckoii 3somonuu. [ipocrpaHcTBeHHO
HEOIHOPOHAsI MO/IeJIb ''3arpsi3HeHue—TIpupoaa'

10.1.

Pacnpenenennast Mozenb
peIONOIOTHIEeCKOM
IBOJIOLIUH.
IIpocTpancTBEHHO
HEOJ/IHOPO/IHASI MOJIEIIb
"3arpsisHeHUE—TIpUpoaa"

Jlexun

[K-1

J1.2

10.2.

Pacnpenenennast mosiens
peIONOIOTHIEeCKOM
SBOJIIOLUH.
IIpocTpancTBeHHO
HEOJHOPOHAS MOJAETb
"3arpsisHeHue—npupoaa"

JlabopaTopHsie

[K-1

J1.1

10.3.

Pemenue 3anay, usyuenue
JOIIOJIHUTEIIHLHOM

Cam. pabota

IK-1

J2.1




Kon HaumeHnoBanue pa3aesioB u | Bug 3ansaTus Cemectp | YacoB | Komnerenuun | Jluteparypa
3aHATHSA | TeM

JIMTEPaTyphl

5. ®oH/1 OLIEHOYHBIX CPEICTB

5.1. KoHTpoJibHbIEe BOIPOCHI M 33/IaHHUs 1151 IPOBe/IeHUs] TeKYIero KOHTPOJIsI U MPOMeKYTOYHOM
aTTecTAlH [0 UTOraM OCBOCHHS TUCHHMILIAHBI

ykazano B @OC AUCUUTIIIUHBI

5.2. TeMbl NHCbMEHHBIX PA0OT /15 NPOBECHNS TEKYIero KOHTPoJs (3cce, pedepaThl, KypcoBble padoThl K
p.)

ykazaHo B @OC AuCUUIIITMHBI

5.3. ®oH/ OLIEHOYHBIX CPEICTB ISl NIPOBeJeHHs] IPOMEKYTOYHOM aTTecTalul

ykazaHo B @OC AuCUUIIITMHBI

IIpuinoxenus

IIpunoxenne 1. POC_MMsbuM.doc

6. YueOHO-MeTOAuYecKOe 1 MH(OpPMAIITUOHHOE 00ecriedyeHHue TN CIIUTIITUHbI

6.1. Pekomenayemas gureparypa

6.1.1. OcHoBHas nuTepaTypa

ABTOpBI 3ariaBue H3pareancTBoO, 101 1. aapec
JI1.1 | Jxeiimc Mioppeit MatemMaTHueckasi OMOJIOTHS: M. ; MxeBck : MH-T KOMIIBIOTED.
y4eOHHK uccnen, 2009
JI1.2 | Bparycs A.C., JlucKpeTHbIE TUHAMUYECKHE M.: MUUT, 2005
Hosoxunos A.C., CHCTEMBbI 1 MAaTEeMaTHYECKHE
Ponuna E.B. MOJENIN B DKOJIOTHHU: Y4yeOHOoe
rmocooue

6.1.2. JlonosiHuTENIbHAS IUTEPATYypa

ABTOpBI 3arnaBue M3pareancTBo, rog 1. aapec
JI2.1 | BacuiseBa A.b., Juddepernnansabie U CIIG.: JTans, 2010
Mengenes I'.H., WHTETPAIBHBIE YPABHEHUS,
Tuxonos H.A., BapUalMOHHOE UCYUCIICHUE B
VYpasrunpauna T.A. | mpuMmepax u 3agadax: yueo.
nocodue

6.2. Ilepeyenn pecypcoB MH(POPMALHOHHO-TeIeKOMMYHUKALMOHHOM ceTH ""UHTepHer"

HasBanue Ju1. aapec

31 O0pazoBarenbHbIH Kypc MaremMaTiieckue MOJIeNH B https://portal.edu.asu.ru/course/view.php?id=9741
6uonoruu n meauuuae Ha mwarpopme MOODLE

6.3. IlepevyeHb MPOrpaMMHOro odecrevYeHust



https://www.asu.ru/sveden/education/programs/subject/351135/fos375474/

IIporpammuoe obecnieuenune is MpoBesieHKs pakTuaeckux pabdor: Microsoft Office Excel, Microsoft Office
Word, Adobe Reader.

Microsoft Windows

7-Zip

6.4. llepeuyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Caiir oubauorexu Antl'Y: www.lib.asu.ru;

DneKTpOHHO-OMONMHOTEeYHAs cucTeMa u3aTenbcTa "Jlanp": www.e.lanbook.com;
OnekTpoHHO-O0MbIMOTE Has cuctema "YHUBepcuTeTcKast Oudaunoreka online": www.biblioclub.ru;
CBobGonnas sHuukiaoneaus "Bukunenus": http://ru.wikipedia.org;

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCUUIIMHBI

Aynuropus Haznauenue Oo0opynoBanue

VYueOHas ayIuTOpust | AJIS NPOBENCHUS 3aHATHH JIEKIIMOHHOTO TUIIA, CrannaptHOe 060pynoBaHue (ydeOHas
3aHATHI CEMHUHAPCKOTO THIIA (JJa00paTOPHBIX Mebens i o0yJaromuxcs, pabodee
U(MIH) TPaKTHUECKUX), TPYIIOBBIX U MECTO IpernoiaBaTes, J0CKa)

WHIUBUAYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI U IPOMEXYTOYHOHN aTTecTaluH,
KypCOBOTI'O IPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX PaboT), IPOBEICHHS MTPAKTUK

Ilomemenne JUIA MNOMCIICHUE 1A CaMOCTOSTCIIBHOM pa6OTBI KOMHLIOTepr, H0yT6yKI/I C
CaMOCTOSITCIILHOM 06y11a}01u1/1xcsl IOJKIIOYCHUEM K I/IH(I)OpMaI_lI/IOHHO'
pa6OTBI TeJ'IeKOMMyHPIKaHHOHHOﬁ CETH

«VHTEpHET», IOCTYIIOM B AJIEKTPOHHYIO
nH(pOPMAIMOHHO-00Pa30BaTENbHYIO
cpeny Antl'Y

8. MeToanyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl 10 OCBOCHMIO JUCHMUITJIMHBbI

1. JIns ycrnenrHoro ocBOEHHS COAEPKAaHUS JUCHUIITMHBI HEO0OXO0IMMO MTOCEIATh JIEKIMH, TIPUHIMATh aKTHBHOE
yuyacTue B paboTe Ha MPaKTUYECKOM 3aHSATHH, & TAKXKE BBIOIHATH 3aaHus, TIpeIaracMble IperoiaBaTeneM s
CaMOCTOSATENILHOTO U3yUIEHHUS.

2. JIexkuusi.

-Ha nexumio npuxoaute He onas/pIBast, TAaK KaK 3TO HEATUYHO.

- Ha nexunoHHbIX 3aHATHAX HE00X0MMO KOHCIIEKTUPOBATh N3y4aeMblii MaTepHal.

- [nst cuctemMaTu3anuy JeKIMOHHOTO MaTepralia, KOTOpbIil OyAeT MoJie3eH P MOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HaHHH, 3aITUChIBaliTe Ha KaXKOM JICKIIMU TEMY, BOIIPOCHI ISl U3YUESHHUs, PEKOMEH/1yEeMYIO JINTepaTypy.
- B xaxxpom Bompoce BBIIENANTE TIIaBHOE, 0053aTENIBHO 3aIMIINTE KII0UEBbIe MOMEHTHI (OnpeeneHue, GakThl,
3aKOHBI, TIPaBUJIA U T.1I.), TOJYEPKHUTE HX.

- Ecniit o coziepkaHuio MaTepralia BO3HHKAIOT BOIIPOCHI, HE HY)KHO BBIKPUKHBATBH, 3aIIUIIMTE UX U 3aaiTe 10
OKOHYaHMH JICKIIUH WM HA CEMHUHAPCKOM 3aHSTHH.

- [lepen cnenyrommeit nekunei 00s3aTebHO MPOYUTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS
OCO3HAHHO IPUCTYIHTH K OCBOEHHIO HOBOTO COEPIKAHUSL.

3.IlpakTHdeckoe 3aHATHE — 3TO hopma pabOTHI, T CTYICHTHl MAKCUMAJIBHO AaKTHBHO yYacTBYIOT B 00CYKJICHUU
TEMBI.

- 15151 TOATOTOBKH K IIPAaKTHYECKOMY 3aHSITHIO HEOOXO0MMO B3STh IUIAH 3aHATHS (y PENoaaBaTes).

- CaMOCTOSITENbHYIO TIOATOTOBKY K 3aHATHUIO HEOOX0AMMO HAYMHATH C U3yYEHUsI MOHATHHHOTO annapaTa TeMb.
PekoMeH 1yeM HCI0JIb30BaTh CIPABOYHYIO JIUTEPATYPY, YUCOHUKH.

- BaxxHO 3alIOMHHUTb, YTO JIF000I HCTOYHHK JOJKEH HECTH JIOCTOBEPHYIO HH(POPMAIIHIO, 0COOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3oBanum Internet - pecypcoB B mpoliecce MOATOTOBKH He HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHH JIOJDKHBI OBITH TPOAHATM3UPOBaHbl. He Hy)KHO «CKauuBaTh» TOTOBbIC pedepaThl, TaK KaK UX
0JTHOOOpas3ue MpernoiaBarTellb cpasy BBISIBISET, KPOME TOTO, OHU MOTYT OBITh COMHHUTEJILHOTO Ka4eCTBa.

- B nponecce n3yueHus: TeMbl aHAIM3UPYHTE HECKOJILKO UCTOYHHKOB. VcIonp3yiiTe Hay4YHbIe CrieHalbHbIe
JKYpHAJIBI.

- [lone3nsiM Oynet paboTa ¢ EeKTPOHHBIMU Y4eOHUKaMHU ¥ y4eOHbIMHU TocoOusiMu B Internet-Onbinorekax.
3aperucTpupyiTech B HUX: YHUBEpcUTeTCcKast Oudanorexa Ownunaitn (http://www.biblioclub.ru/) n anexkrponHno-
oubnunoreunas cucrema «Jlauwy (http://e.lanbook.com/).




- [Ipy BO3HMKHOBEHUH TPYIHOCTEH B IpoLiecce MOArOTOBKH B3aUMOJICHCTBYITE C IIPENoaaBaTeseM,
KOHCYJIBTUPYHTECH 110 CAMOCTOSITEIbHOMY H3YUEHHIO TEMBI.

4. CamocrosTenpHas paboTa.

- [Ipn u3ydeHnn TUCIUIUINHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS HA JIEKIMAX U MPAKTHUECKUX 3aHATHSX, YaCTh
BOIIPOCOB PEKOMEHIYETCSI TPENOAaBaTENIEM IS CAMOCTOSATEILHOTO U3YICHUSL.

- [lonck oTBETOB Ha BOIIPOCHI U BHIMTOJHEHHUE 3aJaHUH ISl CAMOCTOATENHHON PaObOTHI MO3BOJIUT BaM PACIIUPUTE U
yriryOUTh CBOM 3HAHMS 110 KypCy, IPUMEHNUTh TEOPETHYECKUE 3HAHHS B PEIICHNH 33124 [IPaKTHIECKOTro
COJICpIKaHusl, 3aKPEIUTh U3yYeHHOE paHee.

- DTH 3aJ]aHusl CIIEAYET BBIIOJIHATE HE «HACKOKOM», a IOCTEIIEHHO, IITAHOMEPHO, CIIEAYS MOPSIKY U3yUEeHUs TeM
Kypca.

- [Ipy BO3HMKHOBEHUH BOIIPOCOB 0OPAaTUTECh K NPEMOIABATEINIO B JICHb KOHCYJIbTalUi Ha Kadeapy.

- BbInonHuB MX, MpoaHATU3UPYHTE KaUeCTBO UX BBIIOIHEHUS. DTO IIOMOXKET BaM pa3BUBaTh YMEHHSI CAMOKOHTPOJIS
Y OIICHOYHBIC KOMIIETCHITHH.

5. ToroBslii KOHTPOJIb.

- Jl71s TOATOTOBKH K 3a4€Ty BO3BMHTE MEPEUCHB MPHUMEPHBIX BOIIPOCOB Y MTPEMOAAaBaTEIS.

- B crincke BompocoB BbIAEINTE T€, KOTOPHIE OBUTH PACCMOTPEHBI Ha JIEKIIUH, IPAKTUYECKHUX 3aHATHAX. OOpaTHTECh
K CBOMM 3aIIHCSIM, BBIAEINTE CyliecTBeHHOE. it Gosiee qeTabHOTO N3yYeHUS H3YIUTE PEKOMEHTyeMYIO0
JIUTEpaTypy.

- Ecniit B crincke BONpocoB €CTh Te, KOTOPBIE HE PACCMaTPUBAJIMCh HA JIEKIIMH, HA MPAKTHYECKOM 3aHSATHHU, U3yYUTE
UX CaMOCTOsITeNbHO. Eciu ecTh COMHEHUs, 3a/1aiiTe BONPOCH Ha KOHCYNIbTALlUK HEPE]] 3aUETOM.

- [Iponymaiite cBOM OTBET Ha 3a4eTe, €ro JIOTUKY. IIOMHUTE, 4TO Balll OTBET YKPACUT CChUIKA HA HCTOYHUK
JIMTEPATYpPhl, HIITIOCTPpALUA IIPAKTUKA TPUMEHCHUS TCOPCTUYCCKOTO 3HAHMS, 4 TAKKE YBECPCHHOCTb U HAJIUYHC
ABTOPCKOW apryMeHTUPOBAaHHOI MO3UIMHK KaK OyayIlero cyobexTa npodecCHOHAIBHOM eI TeTbHOCTH.




MHWHOBPHAYKH POCCHUHA

(enepabHOE rOCyJapPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHNUE BBICIIIETO

00paszoBaHMs

«AnTaiiCKuil TOCYyJapCTBEHHBIN YHUBEPCUTET»

Maremarnueckue MOACJIN B IKOHOMHUKE
pabouas mporpaMma JUCHUILINHBI

3akperuieHa 3a kadenpoit Kadenpa nuddepeHunanbHbIX ypaBHEHUI

HanpasieHue moaroToBKH 01.03.02. [IpukaagHass MaTeMaTHKa U UHGopMaTuKa

Mpoduss MaremaTu4yeckoe Mo/ieJIMPOBaHNe U MHPOPMAIITHOHHBbIE
TEXHOJOTUH

dopma o0ydeHus Ounas

OOG111as TpyI0eMKOCTh 33ET

Y4eOHbIl IU1aH

01_03 02 IlpukjgagHas MaTeMaTHKA U

unpopmatuka_MMuHMT-2021

Yacos 1o yueOHOMY IUIaHy 108
B TOM YHCIIE:
ayJIMTOPHBIE 3aHATHS 42
caMmocTosiTeNbHas pabota 66

Pacnpeaeﬂenne JacCoB 110 ceMecTpam

Kypc (cemecTp) 3(5)

Hroro

Henean 15,329999923706

Bupa 3anusaTuii yi PILA |YID|PILA
Jlexun 16 16 16 |16
Jlaboparopusie |26 26 26 |26
Cam. pabota 66 66 66 |66
HUroro 108 108 108 (108

Bunbr koHTpoOIIs IO cemecTpam
3QYETHI: 5



[Iporpammy cocraBui(u):
0.¢h.-m.H, 3a6. kaghedpoui, [lanun Anexcandp Anexceesuy

Penenzent(sr):

Pabouas nmporpamMma IUCIUTUINHBI
MaremaTHuecKHe MO/IeJIH B SKOHOMHUKeE

pas3paborana B coorBercTBHE ¢ DI'OC:
DedepanvHulii 20Cy0apcmeeHHbIE 00PA308amMeNbHbLL CMAHOAP 8biCULe20 00PA308aHUSA - OAKALABPUAI NO

Hanpasnenuio noocomosku 01.03.02 Ipuxnaonas mamemamuxa u ungpopmamuxa (npuxas Munobpuayxu Poccuu
om 10.01.2018 2. Ne 9)

COCTaBJIEHAa Ha OCHOBAaHMH Y4e€OHOTO IIaHa!
01.03.02 [lpuxknaonas mamemamuxa u uHpopmamuxa
YTBEPIKICHHOTO YIEHBIM coBeTOM By3a oT 27.04.2021 mpoTokoin Ne 6.

Pa6ouas nporpamMmMa o700peHa Ha 3aceJaHuu KadeIpbl
Kadeapa nuddepenunanbHbIx ypaBHeHUit

IIpotokoi ot 29.06.2022 r. Ne 11
Cpok neiictBust nporpammel: 2022-2023 yu. 1.

3aBeayrouuii kadenpoi
Hanun Anexcandp Anexceesuu

Buzuposanue PIIJI nJis1 MCIIOJIHEHMS B OYepPeAHOM y4eOHOM roay

Pabouvas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonaeHus B 2023-2024 yueOGHOM rofy Ha 3acegaHuu Kadempbl

Kadenpa nuddepeHunanbHbIX ypaBHeHUil

IIporoxkon ot 29.06.2022 r. Ne 11
3asenyrommii kadenpoit [lanun Anexcandp Anexceeguy



1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

1.1 OCHOBHas LIeJIb U3Y4eHHs AUCIUIUIMHBI «MaTeMaTniecKie MOJIEIH B SKOHOMHKE)» —
OcBOeHHEe 0a30BbIX NPEICTABICHUH 1 3HAHUH 110 YKOHOMHKO-MaTEeMaTHYECKUM MOJIEIISIM,
OBJIaJICHUE Ha X OCHOBE METOAAaMH aHaJIM3a SKOHOMHYECKUX MPOLIECCOB, B TOM YHUCIE B chepe
MOTpeOIeHNUs U TPOU3BOACTBA. J{J1 JOCTHKEHHUS STOH Lienn

* npuoOpeTaeTcs od1Iee NpeCTaBIeHIe 0 MaTeMaTHYECKOM MOJICTIMPOBAaHUH B DKOHOMHUKE;

* OCBAaUBAIOTCSI YKOHOMHUKO-MAaTEMaTHYECKHUE MOJIENTN aHAJIM3a PHIHOYHOTO PaBHOBECHS,
MOJIETTH MHUKPOSKOHOMHUKH B cpepe oTpeOIeHHsI 1 MPOU3BOICTBA, MOJICIH TOBEACHHS
(bupMBI B yCIOBHUAX KOHKYPEHIINY;

* (hOpMHPYIOTCS HABBIKH HCCIIEAOBAHNS SKOHOMHUYECKHX MPOIIECCOB C MOMOIIBIO
9KOHOMHUKO-MAaTEMaTHYECKAX MOJICTICH.

OCHOBHOE BHUMaHHUE YENACTCA H3YIECHHUIO MOZIETIEH PHIHOYHOTO PaBHOBECHS B YCIOBHAX
(coBepIICHHOW MM HECOBEPIIEHHON) KOHKYypeHIH. [Ip 3ToM 0coboe BHIMaHUE yACTACTCS
OypHO pa3BUBAIOLIMMCS ceifyac MOZEISIM MOHOIIOJIMCTUYECKON KOHKYPEHIIMHY Tuna J{ukcura-
Crurnnna-Kpyrmana, KoTopble HanboJiee aJjlekBaTHO OTPaXkaroT pealbHble AKOHOMUYECKHE
HPOLIECCHL.

HOHy‘IeHHI)Ie 3HaHUs IMO3BOJIAT C(I)OpMI/IpOBaTb MpEACTABJICHUC O MAaTECMAaTUICCKOM
MOJICTIMPOBAHUY PEabHBIX SKOHOMHUYECKHX MTPOLIECCOB.

2. MecTo aucuunanHsl B crpykrype OOITL

Hukn (pazmer) OOIT: b1.B.1B.01.02

3. Komnerenunu ody4yaroierocsi, popmupyembie B pe3yabTaTe 0CBOCHUS JUCIUNIMHBI

[K-1 CnocoOHOCTh OCYIIECTBIIATH HAYYHO-HCCIIET0BATENBCKYIO IEATENBHOCTh C UCIIOJIb30BaHUEM
COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM U JOCTHKCHHUI HAYKH U TEXHUKH

B pe3yabTare ocBOeHUSI AUCHMILUINHBI 00y4alOIIMiics 10/17KeH

3.1 3HaTh:

3.1.1. 3HAET OCHOBHBIC THITBI 33144 AHAJIN3a OTPACIIEBBIX
PBIHKOB M COOTBETCTBYIOIIHE UM MaTEMATUICCKHE
MOIeNHU

3.2. Ymern:

3.2.1. yMEeT CTPOUTH MaTeMaTHYECKUE MOIETTH SKOHOMUKH,

MNPpOBOAUTH UX Knaccnq)m(aumo, aHaJIu3 U yIIpOUICHUEC

yYMECT MPOBOJAUTH aHAJIU3 U CPABHCHUEC MOHGHCﬁ
COBCpIHCHHOﬁ u HCCOBCpHIeHHOﬁ KOHKYPCHIIUH,

yMeeT NIPOBOAUThL CPAaBHUTEIbHYIO CTaTUKY PaBHOBECUI
10 pa3Mepy PbIHKA B 3aKPBITHIX MOJEIISAX
MOHOIIOJIMCTUYECKON KOHKYPEHIUHY,

yMeeT NPUMEHSTh anmnapaT UCCIeJOBaHHs MOeeit
MEXOTPAacleBOro OajgaHca K PeIeHHIO YIIPOLIEHHBIX
AKOHOMHYECKHX 33/1a4

3.3. HNmMeTh HaBBIKHU U (WJIH) ONBIT AEATEJBHOCTH (BJIaeTh):

3.3.1. HaBBIKAMU KOPPEKTHOT'O COCTaBIICHUS cUCTeM T depeHManbHbIX 1 HHTETPaJIbHBIX yPaBHEHHUH JUIs
OINUCaHMA YKOHOMHUYECKUX MPOLIECCOB C YIETOM MEXaHUYECKUX U TEPMOJHHA-MHUECKUX MPOLIECCOB




4. CTpyKTYpa U colepKaHue TUCHUILINHBI

Kon
3aHATHS

HaunmeHnoBaHue pa3iejioB u
TeM

Bupa 3ansatus

Cemectp

Yacos

KoMmnerennun

JIureparypa

Paszgen 1

1.1

1. DKOHOMHKO-
MaTeMaTHYECKOE
MoienupoBanre Mozenu u
MOJICTUPOBAHHE.
OcobeHHocTu
MaTeMaTHYECKOro
MO/ICTTUPOBAHUS B
3KOHOMHKE. OCHOBHBIE
3TaIbl YKOHOMHUKO-
MaTeMaTU4ECKOro
MO/ICTTUPOBAHUS, KX
COJICpXKAHUC U B3aUMOCBSI3b.
Knaccugukaius 5K0HOMUKO-
MaTeMaTU4YeCKUX MOJIEIEH.

Jlexkuun

[K-1

1.2.

1. HeoOxonuMeble cBeIeHUS
W3 MaTeMaTHIECKOTO
aHanM3a, aNreOphl ¥ TCOPUU
ONTHMU3AIINH, N3yICHHBIC
panee. HeoOxoammere
CBEJICHHUS, HE N3yJaeMbIe Ha
1-3 xypcax Antl'Y. 3amaga
YCJIOBHOM ONTUMU3ALIUU.
Oyukuus Jlarpanxa.
Brimykiocts. Teopema Kyna-
Takkepa. Teopema o HessBHOUI
(hyHKIMH. DIaCTUYHOCTD
¢yaxuuu. [Totpeburens,
npownsBojuTens. Llena,
crpoc, oopaTHast HyHKIHS
crpoca.

JlaGopatopHsle

[IK-1

1.3.

HOHFOTOBK& K IPAKTUYCCKUM
3aHATHUAM

Cawm. pabora

15

[K-1

14.

2. Mojenb MeX0TpaciaeBoro
6amanca (MOB) Cucrema
nokasaresuei u cxema MOB.
BanancoBsle ypaBHEHUS H UX
COJIEPKATEINBHBIA CMBICIL.
Jluneitnas mogens MOb
(moneins JleonTtneBa).
Marpuna ko3¢ punreHToB
MPSMBIX MaTEPHUATBHBIX
3arpar, ee NPOJYKTHBHOCTb.
KoadpummenTsr KoCBEeHHBIX
1 TIOJIHBIX MAaTEPUATbHBIX
3aTpar, UX IKOHOMUYECKUN
cmbict. Yaer B MOb
TPYIOBBIX PECYPCOB H
OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHJIOB.
Koaddunuentsr npsmoit n
MOJIHOW TPYAOEMKOCTH U
(hOoHIOEMKOCTH, HX
SKOHOMMUYECKUHA CMBICIL.
IIporao3upoBanne Ha OCHOBE

Jlexkuun

[K-1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

MOb.

1.5.

2. MexoTpacieBoii 6amaHc
(MOB). Beraucnenue
HEHU3BECTHBIX

ko PunerroB MOB,
UCIIONb3Ysl U3BECTHBIC U
GaaHCOBBIE COOTHOILICHHUS.

JlaboparopHsie

IK-1

1.6.

BrinonHeHue qoMaiiHero
pacCyYCeTHOTO 3aJaHUsL

Cawm. pabota

15

[K-1

1.7.

3. MonenupoBaHue
notpediaenust OCHOBHBIE
MIOHSTHUS TEOPHU
MOTPEOICHNS: TOBApHI, ICHBI,
JI0X0J1, OIO/IKETHBIE
OTPaHWIEHHUS.
[MToTpeduTenbckue
MpCANOYTCHUA U UX
cpoictBa. IIpencrainenue
NpeAnoYTeHUH QyHKINeH
nosie3Hoctu. Ilpenenpuas
MIOJIE3HOCTH TOBAPOB.
ToBapsI-3aMeHHUTENH,
npesenpHas HopMa 1
3JIaCTUYHOCTH 3aMEIICHUSI.
ToBapbI-1OMOTHUTENH.
Mozenp noTpeduTeapCcKoro
BbIOOpa. JlokanbHOE
PBIHOYHOE paBHOBECHE
notpeburens. [IpenensHas
HOJIC3HOCTH JOXOJa.
DyHKIMS UTHAUBUYAIBHOTO
cripoca, €e CoJepKaTeNbHbII
CMBICI. D PEKT 3aMenIeHUs
u 3¢ ekt noxona.
Komniencupyromiee u
SKBUBAJICHTHOE N3MCHEHHE
noxona. yHKIuMs cripoca
MPY KOMITEHCAINH JI0X0/1a.
OIacTUYHOCTH CIpoca Mo
LeHe U 1o poxony. dakropsl,
BJIMAOIINUEC HA 3JIAaCTHYHOCTH
crpoca.

Jlexmun

IK-1

1.8.

3. MogaenupoBaHue
notpeOieHus. 3amada
MOTPEOUTENS: MAKCUMHU3AIIHS
MOJIC3HOCTH TPH OFOJIKETHOM
OTpPaHUYCHUH.

JlabGopaTopHbie

[K-1

1.9.

TloaroroBka K KOHTPOJIBHOM
pabote

Cam. pabota

[K-1

1.10.

4. MopaenupoBaHue
noTpedaeHus
IIpou3BoaCTBCHHBIC
(hYHKIMU ¥ UX CBOWCTBA.
IIpencraBnenue
MPOU3BOJICTBCHHOM () yHKIIMU

Jlexkuun

[K-1




Kopn
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

4yepe3 TPy U KaruTal
(pynxmus Ko6ba-/lyrnaca).
CpenHuii 1 IpeeTbHbIH
mpoAyKT pecypcea (pakropa
TIPOM3BOJICTBA).
ONacTUYHOCTH BBIITyCKa
MIPOAYKTA, YACTHIHOCTD
MPOU3BOJICTBA. 3aMellIeHHE
pecypcoB. U3nepxku:
MOCTOSIHHBIC, IEPEMEHHBIC U
BAJIOBBIC, CPETHHE U
npeieNbHbIE.

1.11.

4. MognenupoBaHue
MIPOM3BOJCTBA. 3a7ada
TIPON3BOTUTEIIS:
MOJICTNPOBaHIE TPUOBLIN
MIPY OTpaHIYCHISIX Ha

pecypchl.

JlabopatopHsie

[K-1

1.12.

IloaroroBka K NpakTUYECKUM
3aHATUAM

Cawm. pabota

15

[IK-1

1.13.

5. MonenupoBanue
PBIHOYHOTO CIIpOCca
npemnoxxeHus [ToasTus
WHINBUAYAIEHOTO U
PBIHOYHOTO CIIpOCa
npeaioxeHus. QyHKIUU
PBIHOYHOTO CIIpoca U
MpeJIOAKEHHUS, UX CBOICTBA.
OIacTUYHOCTH CIIpOca U
MPEJIOKEHUS TI0 TIEHE.
PsiHOUHOE paBHOBECHE.
PaBHOBecHas 1ieHA.
Brrurpeim norpedurens u
npousBoguTeis. OaKkTopHI,
BIIHSFOIIMC HA PABHOBECHYIO
LeHy. Y CTONYMBOCTh
COCTOSIHUSI pABHOBECHSI.
AHanu3 peIHOYHOTO
paBHOBecus. Mozens o6miero
paBHOBecHs Dppoy-Jledpe.
Teopema Dppoy-/ledpe.

Jlexmun

[K-1

1.14.

5. Mogens Dppoy-Jedpé.
BoluncneHnue paBHOBECHSI.

JlabGopaTopHbie

[K-1

1.15.

Brimonnenne JOMAIIHET O
PpacHYC€THOT'O 3aJaHUsL

Cawm. pabora

13

[K-1

1.16.

6. ba3oBrIe TOHATHS MOIENEH
COBEPIIEHHON U
HECOBEPLICHHON
KOHKypeHuuu Monenu
MOBEJICHNS (DUPMBI B
YCIOBHSAX COBEPLUIEHHON
KOHKypeHUuU. Mojenu
ONTUMM3ALMH [IPOU3BOJICTBA
B KPATKOCPOYHOM U
JIOJITOCPOYHOM TEPHOAAX
KOHKYPEHTHOUW (DHPMBI.

Jlexkuun

[K-1




Kon
3aHATHSA

HaumeHnoBaHue pa3iejioB U
TEM

Bup 3ansaTus

Cemectp

Yacos

KoMnerennuun

JIureparypa

JlokanbHOE paBHOBECUE
nponsBoautend. OyHKINH
CIpoca Ha pecypchl U
MPEeIOKEHNS TPOAYKINHN, UX
B3alMOCBA3b. TpacKkTopus
pa3BUTHA QUPMBL.
Osurononusa. Konkypenmms
o Kypno. Konkypenuus no

beprpany.

1.17.

6. Onurononus. Beruncnenue
paBHOBeCHs IIpU
KOHKypeHuuu no KypHo.

JlaGopatopHsle

[K-1

1.18.

HOHFOTOBKa K IPAKTUYCCKHUM
3aHATHAM

Cawm. pabora

[K-1

1.19.

7. OCHOBHBIC TIOHSATHS U
TUIIOTE3bI MOACIN
MOHOITOJIUCTUYECKOM
KOHKypeHuuu ToBapHoe
pasHooOpasue. Macca dupm.
AnnuTHBHO- cenapabenbpHas
(hYHKIHS TIOJE3HOCTH.
Csoboma Bxona. bamauc mo
Tpyay. 3aMKHYTbIE MOAEIU U
MOJEIH MEKIYyHapOJHOU
ToproBin. ToproBeIii OamaHc.

Jlexkuun

[IK-1

1.20.

7. Onurononusi. Berancienue
PaBHOBECHSI [IPH
KOHKypeHuuu beptpany.

JlaGopatopHsie

[K-1

1.21.

HOHFOTOBK& K IPAKTUYCCKUM
3aHATUAM

Cawm. pabora

[K-1

1.22.

8. IToTpeburens u
MPOU3BOIUTEIb.
OnemeHTapHble (yHKIUH
MIOJIE3HOCTH U UX CBOWCTBA.
[Ipumeps! 351eMEeHTapHBIX
¢ynaxunit nonesnoctu (CES-
¢byHkuys, GyHKINU ¢
HEINOCTOSIHHOM
3JIACTUYHOCTBIO).
AnTuBHO-ceniapabebHbIe
(YHKIIMH TIOJIE3HOCTH.
BropkeTHOE OrpaHnyueHHeE.
O6parHas QyHKIHS cripoca.
3aja4ya NpONU3BOIUTEIIS.
JIuHeliHble U HETMHEHHBIE
MPOU3BOJICTBEHHbIE
u3nepxku. MHBecTHLINU B
HUOKP.

Jlexuun

[K-1

1.23.

8. Monenu
MOHOTIOJIUCTHYECKON
KoHKypeHnuuu. [lepexox ot
cilydasi KOHEYHOTO Yuciia
(bupM K CiTyyaro paBHOMEPHO
pacrpenesieHHbIX QUpM.
Macca ¢pupm. Cryqait CES-

JlabGopaTopHbie

[K-1




Kon HaumenoBanue pa3aesoB u | Bupg 3anarus Cemectp | YacoB | Komnerennuu | Jiuteparypa
3aHATHSA | TeM

(yHKIMIA dIIeMeHTapHON
MOJIE3HOCTH.

1.24. BrimonHeHne foMairgero Cawm. pabora 5 2 TIK-1
pacyeTHOro 3aaaHus

S. ®oH/ OLIEHOYHBIX CPEACTB

5.1. KOHTpOJlebIe BOIIPOCHI U 3aIaHUA IJIsI IPOBEACHUSA TCKYIIECIr0 KOHTPOJIA U leOMe)KyTO'lHOﬁ
aTTeCTAllMM IO UTOraM OCBOCHHSA JUCIHUIIJIMHBI

yka3aHo B @OC qucuuIuimHbI

5.2. Tembl nMCbMEHHBIX PadoOT ISl NPOBeJeHUA TEKYILEero KOHTPOJst (3cce, pepeparsl, KypcoBbie padoThl U
ap.)

ykazano B @OC AuCUUTIITUHBI

5.3. ®oHA OLEHOYHBIX CPEACTB /1JIsl IPOBeAeHUs MPOMEKYTOYHOI aTTecTaluu

ykazano B @OC AuCIUTIITUHBI

Hpunoxenus

ITpunoxenue 1. @®OC Mart. mozenu B sxkoHoMuKe.doc

6. YueOHO-MeTOANYecKOe U HH(OpMallHOHHOE o0ecTieYeHne I CIMIIJIMHbI

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHOBHas nuTEpaTYypa

ABTOpBI 3aruaBue H3pareancrBo, rog 1. aapec
JI1.1 | C. b. ABnameBa, H. | Teopus opranuzauuu M.: U3n-Bo Maructp, 1998
M. Po3zaHoBa OTpacIeBBIX PHIHKOB: yuel. s
BY30B

6.2. Ilepeyennb pecypcoB HHGPOPMALUMOHHO-TeIeKOMMYHUKAMOHHOM ceTH ""UHTepHer"

Ha3zBanue Ju1. aapec

31 OG6pasoBarenbHbIi Kype "MaTeMaTHuecKiue MOJIEITH B https://portal.edu.asu.ru/course/view.php?id=9752
sxkoHOMHEKe" Ha matpopme MOODLE

6.3. IlepeyeHb MPOrpaMMHOro odecreveHust

[Iporpammuoe obecnieueHune Jis MpoBesieHNs pakTuaeckux pador: Microsoft Office Excel, Microsoft Office
Word, Adobe Reader.

Microsoft Windows

7-Zip

6.4. Ilepevyenb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

Caiit oubanorexu Antl'Y: www.lib.asu.ru;

DNeKTpOHHO-O0MOIMoTeuHas cucteMa nsnatenbersa "Jlans": www.e.lanbook.com;
DNeKTpOHHO-0MOIMoTeuHas cucreMa " YHuBepcuTeTcKas oubnmoreka online": www.biblioclub.ru;
CpoOonnas sanmKIoneaus "Bukunenus": http://ru.wikipedia.org;



https://www.asu.ru/sveden/education/programs/subject/351124/fos375464/

7. MaTtepuajibHO-TEXHUYECKOE O0ecneyeHne TN CHUIIUHbI

Aynuropus Haznauenue Oo0opynoBanue

Y4eOHas aymuTopust | UL IPOBEISHUS 3aHATHI JCKIIMOHHOTO TUTIA, CrannaptHoe obopynoBanue (yueOHas
3aHATHH CEMHUHAPCKOTO THIA (JJa0OpaTOPHBIX Mebens I o0ydaromuxcs, pabodee
U(WIN) NPaKTHYECKUX ), TPYIIIOBBIX U MECTO NperoiaBares, JOCKa,
WHJIMBHYaJIbHBIX KOHCYJIBTallUH, TEKYIIETO MYJIbTUMEIUHHOE 000pyAOBaHUE
KOHTPOJISl ¥ TIPOMEXKYTOYHOW aTTecTalny, CTallMOHAPHOE WU [IEPEHOCHOE)

KypCOBOT'O MPOEKTUPOBAHUS (BBIIOIHEHHUS
KypPCOBBIX padoT), IPOBEACHUS TPAKTUK

Ilomemenue s MOMEIIEHHUE TSI CAMOCTOSATENIEHON paOOTHI Komnbrotepsl, HOyTOyKH ¢
CaMOCTOATEILHON o0ydJaromuxcs MIOJKJIFOYEHIEM K HH(POPMaINOHHO-
paboTsI TENEKOMMYHHKAIIIOHHON CETH

«VIHTEpHET», JOCTYIIOM B AJIEKTPOHHYIO
nH(pOPMAIMOHHO-00Pa30BaTEIbHYIO
cpeny Antl'Y

8. Meroauyeckue ykazaHus AJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCIHUTLIUHBI

1. JIn yCHenHoro 0CBOSHHS COACPKAHUS JUCIUIIHHBI HEOOX0IMMO MTOCEIATh JIEKIMH, TPUHIMATh aKTHBHOE
ydacTue B paboTe Ha MPAKTUYECKOM 3aHATHH, & TAKXKE BBIIIOIHATH 3aaHUs, TIpeIaracMble IPEeroiaBaTeneM sl
CaMOCTOSATEILHOTO U3YICHHUS.

2. Jlexuusi.

-Ha nexumio npuxoauTe He oma3pIBast, TAaK KaK 3TO HEATUYHO.

- Ha nexunoHHbIX 3aHATHAX HE00X0MMO KOHCIIEKTUPOBATh N3y4aeMblii MaTepHaL.

- nst cuctemMaTu3anuy JeKIHOHHOTO MaTepralla, KOTOPBIit OyAeT MoJie3eH P NOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 3HaHWH, 3aITUChIBaliTe Ha KQXKOH JIEKIIMU TEMY, BOIIPOCHI JJIsl U3YYESHHUS, PEKOMEH/IYEMYIO JINTepaTypy.
- B kax710M Borpoce BBIIEISIHTE INIaBHOE, 00s13aTENIbHO 3aIIUIIUTE KIII0YEeBbIe MOMEHTHI (OmpeseneHue, GakThl,
3aKOHBI, IPaBUJIA U T.1I.), TOJYEPKHUTE HX.

- Ecniit o cozepxanuio MaTepralia BO3HUKAIOT BOIIPOCH, HE HYXKHO BBIKPHKHBATH, 3AIIMIINTE UX U 337alTe 10
OKOHYaHMH JICKIINH WM HA CEMHUHAPCKOM 3aHSATHH.

- [lepen cnenytommeit nekunei 00s3aTeNIbHO MPOYNUTANTE MPEABIIYIIYIO, YTOOBI aKTYaIN3UPOBATh 3HAHUS
OCO3HAHHO IPUCTYIHTh K OCBOCHHIO HOBOTO COAEPKAHUSL.

3.IlpakTHdeckoe 3aHATHE — 3TO hopma pabOTHI, TIE CTYICHTH MAKCUMAJIBHO AaKTHBHO yYaCTBYIOT B 00CYKICHUN
TEMBI.

- Jln1s MOrOTOBKH K MPAKTUYECKOMY 3aHSTHIO HEOOXO0MMO B3SITh IUIaH 3aHATHs (y penoaaBaTesis).

- CaMOCTOSITENbHYIO TIOITOTOBKY K 3aHATHIO HEOOX0AMMO HAYMHATh C U3yYEHUs! NOHSTHHHOTO annapaTa TeMB.
PexoMeH1yeM UCTIONIb30BaTh CIPABOYHYIO JINTEPATYPY, YUCOHUKH.

- BaxxHO 3alIOMHHUTb, YTO JIF000I HCTOYHMK JOJHKEH HECTH JIOCTOBEPHYIO HH(POPMAIHIO, OCOOEHHO 3TO OTHOCUTCS K
Internet-pecypcam. IIpu ucnonp3oBanuu Internet - pecypcoB B mpoiiecce MOArOTOBKY HEe HY)KHO UX aBTOMATHYECKU
«CKa4MBaThy», OHU JIOJDKHBI OBITH TIPOAHATM3UPOBaHbL. He Hy)KHO «CKauuBaTh» TOTOBbIE pedepaThl, TaK KaK UX
0JTHOOOpasue MpernoaBaTellb cpasy BbISBISET, KPOME TOTO, OHU MOTYT OBITh COMHHUTEIILHOTO Ka4eCTBa.

- B nponecce n3yueHus: TeMbl aHAIM3UPYHTE HECKOJILKO UCTOYHHKOB. VcIonp3yiiTe Hay4YHbIe CrieHalbHbIe
JKYpHAJIBI.

- [lone3nsiM Oynet paboTa ¢ 3MEeKTPOHHBIMU YUeOHUKaMHU M y4eOHbIMHU TocoOusiMu B Internet-Onbinorekax.
3aperucTpupyiTech B HUX: YHUBEpcUTeTCcKast Ondanorexa Onunaitn (http://www.biblioclub.ru/) n anexkrponHo-
o6ubmuoreunas cucrema «Jlaawy (http://e.lanbook.com/).

- [Ipy BO3HMKHOBEHUH TPYIHOCTEH B Ipoliecce MOIrOTOBKH B3aUMOJICHCTBYITE C ITpenoaBaTesiem,
KOHCYJIbTUPYUTECH 110 CAMOCTOSITEIbHOMY M3YUEHHIO TEMBI.

4. CamocrosiTenpHas paboTa.

- [Ipy M3yueHnn TUCUIMUILIMHBI HE BCE BOIIPOCHI PACCMATPUBAIOTCS Ha JIEKIMAX U MPAKTHYECKUX 3aHSITHSIX, YaCTh
BOIIPOCOB PEKOMEH/IYETCSI ITPEro/aBaTesIeM JIJIs CAMOCTOSTEILHOTO U3YUYCHUSL.

- [Jonck oTBETOB Ha BOIIPOCHI U BHINOJH