MUWHUCTEPCTBO HAYKHU U BBICILEIO OEPA30BAHMS POCCUMCKOM
OEJIEPALIMA
(henepanbHOE rocyIapCTBEHHOE AaBTOHOMHOE 00pa30BaTENIbHOE YUPEX ACHHE BBICIIETO
obpa3zoBaHus
"CAHKT-TIETEPBYPI'CKHUM I'OCY JIAPCTBEHHBI YVHUBEPCUTET
ASPOKOCMMUHYECKOI'O ITPUBOPOCTPOEHHUA"

Kadenpa Ne 22

YTBEPXJIAIO
PykoBoautens 00pa3oBaTenbHOM MporpaMMal

JIOIL K. T.H.

(A0/DKHOCTS, V4. CTENCHD, 3BaHHCE)

1O.B. Bakiueesa

( yﬂfu-am* (anuans)

2]

(noanucse)

«20» despans 2026 r

PABOYAA ITPOI' PAMMA JUCLMITJIMHBI

«MeToabl ONTUMM3ALIUK»
(HammeHOBaHKe AMCLUMIUTHHBL)

Kon HanpaesieHus NOArOTOBKH/ 11.03.01
CIICLIMAJIbHOCTH T
HaumeHoBaHue HanpaBJieHHUA
PannotexHuka
MOArOTOBKH/ CIIELIMATBHOCTH
HaumeHoBaHue HanpaBneHHOCTH/ PazmoTexHuueCKHe CUCTEMBI PaHOJIOKALMH U
crnelmanu3almum paaMOHaBUralum
®opma 00yyeHUs 3a04Has
["'oa npuema 2026

Cankr-Tletepbypr— 2026




JIucT cornacosanusi paboyeid nporpaMMbl IMCUMILIMHBI

I[Tporpammy coctasun (a) / :
A€
BB R, DD , L~ Z 17.02.2026 A.A. MoHakoB

(HOMKHOCTD, V4. CTENEHb, 3BaHHE) )/ 4 (nogmfl,(b, nara) (uHuumanst, hamunus)

[Tporpamma ono6peHa Ha 3aceganuu kadeaps Ne 22
«17 » despana 2026 r, nporokon Ne 2

3aseayrowmii kadeapoii Ne 22 %/
y/
K.T.H. 17.02.2026 IO.B. Bakieesa

(y4. creneHs, 3anue) (noanuce, nara) (uHnumanel, hbamunus)

3amecTuTENb AMPEKTOpa HHCTUTYTA Ne2 nyeckoi pabore
JIO., K.T.H., IO, 17.02.2026 H.B. MapkoBckas

/4
(AOMKHOCTD, y4. CTEMEHb, 3BAHHE) y/(yfﬁm,, nara) (mHnunansl, hammunns)



AHHOTaUs

HucuunnuHa «MeToasl ONTUMHU3ALMKU» BXOAMT B 00pa3oBaTeNbHYIO MPOTrpamMmy

BBICHIETO O0pa3oBaHMsi — TporpaMmy OakajaBpuaTa IO HAaIlpaBICHHIO MOJATOTOBKH/
CIIELINATIbLHOCTHU 11.03.01 «PagnorexHukay HaIpaBJICHHOCTH/CIICIINATU3 AN
«PanoTeXHUYECKUE CUCTEMBl PAAMOJIOKAIIMN U paHOHABUTANMKUY. JIUCIUIUIMHA pean3yeTcs
Kadeapoi «Ne22y.

JlucuumiuHa  HE  ABISETCS  00sI3aTENIbHOM  TpH  OCBOSHUHM  OOYYaroIUMCS
0o0pa3zoBaTenbHONM MpPOrpaMMbl M HampaBlieHa Ha YIIIyOJIeHHOE (OPMHPOBAHUE CIEMYIONMINX
KOMIICTCHITHM

OIIK-1 «CrnocoGeH HCTob30BaTh MOJI0KEHUS, 3aKOHBI M1 METObI €CTECTBEHHBIX HAYK H
MaTEMATHKH JIJIsl pEUICHHs 3a/1a4 HH)KCHEPHOU JAESITeTbHOCTI

[TIK-1 «Crioco6eH BBIMOJTHATh MAaTEMAaTHUYECKOE MOJICITMPOBAHNE OOBEKTOB U MPOIIECCOB
M0 TUIIOBBIM METOJIMKAM, B TOM YHCJI€ C UCIOJH30BAHUEM CTAHJIAPTHHIX MAKETOB MPUKIIATHBIX
Mporpamm, a TaKXkKe C UCTI0Jb30BaHUEM METOJIOB HCKYCCTBEHHOTO HHTEIIJIEKTA)

Copep:kaHue IUCIMIUIMHBI OXBaThIBAET KPYr BONPOCOB, CBS3aHHBIX C METOJAMHU
ONITUMHM3ALUH.

[IpenmogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMBbI OpraHU3alUN
y4eOHOTrO0 TpoIriecca: JICKIIUH, CaMOCTOATEIbHAs padoTa 00yJaromerocs.

[TporpaMMo#i NUCHUTUTHHBI TPEAYCMOTPEHBI CIEAYIONINE BHJIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHas arTecTtanus B popme mauddepeHnnpoBaHHOTO 3a4eTa
(6 cemectp).

OO6mrast TpyIOEMKOCTh OCBOEHHS AUCITUILUIMHBI COCTABISIET 2 3a4€THBIX CIWHUIIBI, 72
yaca.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Henpio mpenogaBaHus IUCUUILTUHBI «MeTOABl ONTUMHU3AIUNY» SABISIETCS MOJYyYCHHUE
o0y4aromuMucss He0OXOAUMbIX 3HaHUHM, YMEHUI U HAaBBIKOB B 00JIACTH MMOCTAHOBKH U PEIICHUS
3a/1ad  ONTHMM3AIMU, COCTABJSIOIIMX MAaTeMAaTHUYECKYI0 OCHOBY MPOEKTHUPOBAHHUS U
MOJIETTUPOBAHUS PAaJUOTEXHUUECKUX CHUCTEM PaJMOJIOKAllMK M pauoHaBUranuu. JucuumiuHa
dbopMupyeT y 00ydaromuxcs npeacTaBieHue o GyHIaMEeHTAThHBIX MATEMAaTUYSCKUX MTPUHITAITAX
ONTUMM3AIMH, AHATUTUYECKUX YCJIOBHUAX OHKCTPEMyMa M YHCICHHBIX METOoAax MOHCKa
ONTUMaNbHBIX  pemieHui. [lpenomaBaHme  OUCHUIUIMHBI — HAmpaBlI€HO Ha  CO3JaHUE
o0pa3zoBaTenbHON cpepl, B KOTOPOM oOOydJaromuecss OCBaMBalOT METOJbl O€3yCIOBHON U
YCIIOBHOW ONTHMH3ALIUM, a TAKK€ COBPEMEHHBbIE MPOTPAaMMHBIE CpPEICTBA MX peallu3aluu, U
MOJIy4alOT BO3MOXHOCTh pPa3BUTh M TMPOJAEMOHCTPUPOBATH HABBIKM TNPUMEHEHHS anmapara
ONTUMU3ALMH K WHKEHEPHBIM 3a/layaM MOJIETUPOBAHUS U MIPOCKTUPOBAHUS PATUOTEXHUYECKHUX
CHUCTEM.

1.2. JlucuunnuHa sBisercs  (GakyabTaTUBHOM JUCUUIUIMHOW 1O  HalpaBJICHUIO
o0pasoBartenbHOI MTporpamMMBbl Beiciiero oopazosanus (qaee — OIT BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibratamMu ocBoenust OIT BO.

B pesynbrate m3yueHUs AUCHUIUIMHBI OOYUYAIOUIUICS IOJDKEH O0JNamaTh CIETYIOIIUMU
KOMIETEHIMSIMU WM UX 9acTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynmna) Koz u Kon n HanmeHoBaHue UHIUKATOpa
HAauMEHOBAaHUE

KOMIICTCHIIN U JOCTHIXXCHHA KOMIICTCHIIMH
KOMIICTCHIIM

OIIK-1 Crocobeu
HCIOJIL30BATh
ITOJIOKEHMS, 3aKOHBI
1 METOJIbI OIIK-1.3.1 3HaTh dhyHIaMEHTAIbHBIC 3aKOHBI
€CTECTBEHHBIX HAYK | MPUPOJBI 1 OCHOBHBIC (PU3UUECKUE U

M MaTEMaTUKHU I | MaTeMaTHYECKHE 3aKOHBI

pelieHus 3aaa4y
WHKEHEPHOM
NCATCIIBHOCTHU

Oo6menpodeccnoHanbHbIE
KOMITCTCHIHH

[1K-1 Cnocoben
BBITIOJIHATH
MaTeMaTH4ecKoe
MOACIINPOBAHUC
00BEKTOB U
MPOLIECCOB T10
TUTIOBBIM
METOAHUKAM, B TOM
[Ipodeccuonanbubie YHUCTIE C I1K-1.3.1 3HaTh METOJBI U TPOTPAMMHBIE
KOMIICTCHIINU HUCIIOJIB30BAHHUEM cpeacTBa MOACIIMPOBAHUS armapaTHoﬁ qacTu
CTaH/IapTHBIX
MaKEeTOB
MPUKIATHBIX
porpaMM, a Takxke
C UCIOJIb30BaHUEM
METO/IOB
HCKYCCTBEHHOT'O
HUHTCIIJICKTa




2. Mecro aucuumuivsabl B cTpykType OI1
JlucuumimHa MOXKeT 0a3UpOoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS

MIPU U3YYCHHUH CIICTYIONTUX TUCIUTUIAH:

— «_Maremaruka. AHaTuTHYECKAas TEOMETPHs U JIMHENHas aareopa

»,

— «_Marematuka MaTeMaTHYECKUI aHAJIN3

»,

— «_Marematuka. Teopus BEpOITHOCTEH M MaTEMaTHUYECKasl CTATUCTHUKA

»,

3. OOBEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 0o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTJEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCUUIUIHHE (M paclpeelIieHIe dTOW TPYI0EMKOCTH MO0 CeMeCTpaM) MPEACTABICHBI B

Tabnuue 2.
Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIUITIIHHEI
TpynoemMKocTb 1o
Bun yuebHo# paboThI Bcero cemecTpam
Ne6
1 2 3

Oowan mpyooemKocmup OUCHUUNIUHDL, 2/ 72 2/ 79
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
Ayoumopnuie 3auamus, BCEro 4yac. 8 8
B TOM YHCJIE:

nexumu (JI), (gac) 8 8

npaktuyeckue/cemurapckue 3ansrus  (113),

(dac)

nabopaTtopHbie padoTs (JIP), (yac)

KypcoBoii mpoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 64 64
Buo npomesicymounon ammecmayuu: 3aqet, | udd.
mudd. 3ager, sxk3amen (3auer, Audd. 3a4, Ok3.) 3ad., . sas.,

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpezenenue Tpy10€MKOCTH JTUCUUILIUHBI 110 Pa3esiaM U BUIaM 3aHSATUH.
Pazgenpl, TeMBbI TUCITUTIITUHBI M KX TPYJAOEMKOCTh TTPUBEJICHBI B TaOIuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBIL, HX TPYAOEMKOCTh

p Jlexuuu| I3 (C3) JIP KIT/KP
a37eJ1bl, TEMBI JUCIUITINHBI CP (uac)
(gac) (gac) (gac) (gac)
Cemectp 6
Pasnen 1. BBeaenue B MeETOABI ONTUMM3ALUN
Tewma 1.1. 3agaun onTumMu3aIyy: neiesas GyHKIus,
JIOTTYCTUMOE MHOKECTBO, JIOKAJTLHBIA U TJIO0ATEHEII 0 5
IKCTPEMYM.
Tema 1.2 Knaccugmkanus 3aa4 ONTUMHU3AIAH.
IIpumepsl 3a1a4 ONTUMHUBAIMH B PAJJUOTEXHUKE




Paznen 2. Munnmuzanust QyHKUUNA OAHOM
NepeMeHHOMN

Tema 2.1. YcnoBus skcTpeMyma QyHKIMU OIHOM
NepeMEHHON. Y HUMOAAJIbHbIE (YHKLINT

Tema 2.2. MeToas! IpsSMOTO TIOUCKA: TIepedop,
JUXOTOMHS, 30J10TO€ CEUECHUE

Tema 2.3. MeToibl ¢ UCTIOIB30BAHUEM IPOU3BOIHBIX:
MeTo HproToHa, METOJT CEKYITNX

Paznen 3. besycnoBHas MuUHUMA3AITNS QYHKITAN
MHOTHX TIEPEMECHHBIX

Tewma 3.1. HeoOxomuMmbIe U TOCTaTOYHBIC YCIOBHS
0e3yCIIOBHOTO dKCTpeMyMa. [ pagueHT u MaTpuIia
T'ecce

Tema 3.2. MeToipl HyJI€BOTO MOPAIKA! 2 16
MMOKOOPJUHATHBIN cITycK, MeToa Hennepa—Muna
Tema 3.3. 'paniveHTHBIC METOBI: TPATUCHTHBII
CITyCK, METOJT HAUCKOPEUILIETO CITyCcKa

Tema 3.4. Metoa conpspkEHHBIX TPaAUEHTOB. MeTon
HrroToHa M KBa3MHBIOTOHOBCKHE METObI

Paznen 4. YcnosHas ontumuzanus

Tewma 4.1. 3agauu Ha ycIOBHEIN 3KcTpeMyM. MeTon
MHOKuTenen Jlarpamxka

Tema 4.2. Ycnosus Kapyma—Kyna—Takkepa 2 16
Tewma 4.3. JIuneitHoe nporpamMMupoBanue. CUMILIIEKC-
METOJ

Tema 4.4. Metoas! mTpadHBIX 1 0aphepHBIX (DYHKITHIA

Paznen 5. Beinykias onTUMU3aUA U BRIYUCIUTEIbHAS
peanuzanus

Tema 5.1. Beimykiisle MHOKECTBA M (DYHKIWH.
CBoiicTBa BBIMTYKJIBIX 33124 ONITUMHU3AIINU

Tema 5.2. UucnenHas peanusaiysi METOJ0B 2 16
onrtummzanuu. [Iporpammusie cpencrsa (MATLAB,
Python/SciPy)

Tema 5.3. [IpuMeHEHHE METOI0OB ONTUMHU3AINN K
MOJCIUPOBAHUIO PATMOTEXHUYECKUX CUCTEM

HUroro B cemectpe: 8 64

Hroro 8 0 0 0 64

[lpakTHueckas TOATOTOBKA 3aKJIIOYAeTCs B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4arolMMHUCST ~ OMNpPENEeNEeHHBIX  TPYNOBBIX  (YHKUMH, CBA3aHHBIX C  Oya;ymei
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopaepxkaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u conepkanue pasiesioB U TEM JICKIIMOHHBIX 3aHITHI

1 3amaun ONTUMH3ALUK: 1iefieBast QYHKIUSA U T0IYyCTUMOE
MHOECTBO, JIOKQJTBHBIN U TI100aTBHBIA SKCTPEMYM.
Knaccudukanus 3agad ontumuzanuu. [Tpumepst
ONTHUMU3AIMOHHBIX 3a/1a4 B PaJUOTCXHHUKC.

2 Munumuzanust GyHKIUN OJHOM epeMeHHON: He0OX0IUMbIE 1

JIOCTATOYHBIE YCIIOBUS IKCTPEMyMa, YHUMOJAIbHOCTh. MeTo/1bI




psSMOTo Moucka (rmepedop, IMXOTOMUS, 30JI0TOE CEUCHHUE).
MeTtobl ¢ uCTIONB30BaHNuEM MPou3BOAHBIX (HploTOHA,

CEKYIIUX).

besycnoBHas MuHnMu3anus GyHKIUH MHOTUX TTEPEMEHHbIX
HEOOXOUMBIE U IOCTATOYHbIE YCIOBHSI SKCTPEMYMA, TPAJAUEHT U
Matpuia ['ecce. MeToapl HyJI€BOTO MopsiaKa (MOKOOPIUHATHBIN
ciyck, Hennepa—Mupa). ['panuenTHBIC METOBI (TPAAUEHTHBIN U

HAUCKOpeHMii cryck). MeTon conpsiKEHHBIX IPaIuEHTOB,

METO HrroTOHA M KBa3MHBIOTOHOBCKHE MCTO/BI.

VYcnoBHas ONTUMU3ALMA: METOL MHOXKUTENEH Jlarpanika,

ycnoBus Kapyma—Kyna—Taxkepa. JIuneitnoe
IPOrpaMMHUPOBAaHUE U CUMILIEKC-MeTO. MeToab! ITpadHbIX U

OapbepHBIX (PYHKITUH.

Brimykiias onTuMu3anys: BBITYKIbIE MHOXKECTBA U (PYHKIINH,

CBOWCTBA BBINYKIIBIX 3a/1a4. YuCIIeHHast peaau3alys METOI0B U
nporpammMusie cpeactsa (MATLAB, Python/SciPy).

HpI/IMeHeHI/IC MCTOAOB ONITUMHU3AIIUN K MOACIIUPOBAHUTIO

PAAUOTCXHUYCCKUX CUCTCM.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHUIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 HuX No
No | Tembl npaktrueckux | ®@OpMbI NPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesna
1/ 3aHATHI 3aHATAN (qac) MOJTOTOBKH, | JUCIIUII
(dac) JIMHBI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
Bcero
4.4. JlabopaTopHBbIC 3aHATHS
Tewmpbl 1a0OpaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHHI B Ta0HIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
W3 Hux Ne
Ne TpymoeMKOCTh, | MPaKTUYECKOM | pa3jenna
HaunmenoBanue 1abopaTopHbIX paboT PyA > | P pasl
/1 (uac) MMOJATOTOBKH, | AWCIIAI
(dac) JIUHBI

VY4eOHBIM IJIAaHOM HE TPEAYCMOTPEHO

Bcero

4.5. BeInosHeHNE KypCOBOTO MPOEKTa/ KypCOBOH pabOThI
V4eOHBIM IJIAHOM HE MPELYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaronMXCs
Buapl camocTosTenbHON paboTh U €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbsl caMmocTosTenbHON paboThl M €€ TPYAOEMKOCTh

Bun camocTositenbHOM paboThI Bcero, wac | Cemectp 6, yac
1 2 3
N3ydenne Teopernueckoro Marepuana Jucuuiuivasl (TO) 40 40

Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroToBka k TekymeMmy KoHTpoto ycreBaemoctu (TKY)

Jomamnaee 3amganune (/13) 24 24

KonTtponbabie paboTsl 3a0uHnukoB (KP3)

[ToaroToBka k mpomMexyTouHoi arrectamuu (ITA)

Bcero: 64 64

5. IlepedeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThI 00yUarOMUXCsl [0 JUCHUIUTMHE (MOJYIIIO)
YueOHO-MeTOAMYECKHUE MaTepuajbl I CaMOCTOSATEILHON pabOThl 00Yy4alONmMXCsl YKa3aHbl B
I.11. pa3aenos 6-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MTPUBEJIEH B TaOIuLIE 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuectBo
HK3EMILISIPOB B
Ugng p/e c bubnuorpaduueckas ccplika OUOTHOTEKE
e (KpOMe SIIeKTPOHHBIX
SK3EMILIIPOB)

https://urait. | MeToIbl ONTUMH3AIUH : YICOHUK U TMPAKTHKYM ISl By30B
ru/bcode/53 | / @. I1. Bacunbes, M. M. Tloranos, b. A. bynak, JI. A.
6292 AptembeBa ; noa pea. @. I1. BacunseBa. — MockBa :
NznarensctBo KOpaiit, 2024. — 375 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-6157-7. — Tekcr :
3JIEKTPOHHBIN.

https://urait. | Cyxapes, A. I'. UucneHHbIE METOIbI ONITUMH3AIINH :
ru/bcode/40 | yueOHUK M PAKTHKYM JJISl aKaIEMHUUECKOro OakaiaBprara
6386 / A.T. Cyxapes, A. B. Tumoxos, B. B. ®enopos. — 3-¢
U311, uctp. u gon. — Mocksa : U3natensctBo FOpaiir,
2017.— 367 ¢. — (bakanaBp. AKageMUYECKUN KypC). —
ISBN 978-5-534-04449-2. — TekcT : 3J€KTPOHHBIN.

https://znan | ArterkoB, A. B. MeToasl onTuMu3aiuu : yaueoHoe
ium.com/ca | mocobue / A. B. Atretkos, B. C. 3apyoun, A. H.
talog/produ | Kanatauko. — Mocksa : PUOP : UTHOPA-M, 2019. —
ct/1002733 | 270 c. — (Briciiee obpa3zoBanue: bakanaspuar). — ISBN
978-5-369-01037-2. — TeKcT : 3JIeKTPOHHBI.




https://urait. | Kynpssues, K. SI. Meroas! onTumuzamnuu : yaeoHoe
ru/bcode/44 | mocobue st By30B / K. 5. Kynpssues, A. M. [Ipyanukos.
2329 — 2-e u3n. — Mocksa : U3narensctBo KOpaiit, 2019. —
140 c. — (YuuBepcutersl Poccun). — ISBN 978-5-534-
08523-5. — TekcT : 3JIeKTPOHHBIM.

https://e.lan | [TanTenee, A. B. MeToapl onTUMU3alUK B TpUMEpax 1
book.com/b | 3agaudax : yue6HOe mocooue / A. B. Ilantenees, T. A.
00k/69887 | JleroBa. — 4-e u3x., ucnp. — Cankr-IlerepOypr : Jlans,
2015. — 512 c. — ISBN 978-5-8114-1887-9. — Tekcr :
AJIEKTPOHHBIN.

https://urait. | ITanuii, . A. JIuneitHOe mporpaMMUpOBaHuE : yueOHOE
ru/bcode/44 | mocobue st By3oB / . A. Ilanmii. — 2-e uzn., ucop. u
8940 non. — Mocksa : M3narensctBo FOpaiit, 2020. — 175 c.
— (BpIcmiee ob6pazoBanue). — ISBN 978-5-534-04716-5.
— TeKCT : DJIEeKTPOHHBIN.

https://urait. | YnucieHHbIE METOIBI | YYEOHUK U MPAKTHUKYM JJIS1 BY30B /
ru/bcode/46 | mon penakiueit V. I'. I[lupymoBa. — 5-¢ u3z., mepepad. u
8650 nomn. — Mocksa : M3parensctBo FOpaiit, 2021. — 421 c.
— (Bsicmiee obpazoBanue). — ISBN 978-5-534-03141-6.
— TexcT : 3JIeKTPOHHBIN.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tadsmiie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pPA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»

URL agpec HaumenoBanue
https://web.stanford.edu/class/ee364a/ Stanford EE364a «Convex Optimization»

https://docs.scipy.org/doc/scipy/reference/ | JlokymenTamus SciPy (scipy.optimize)
optimize.html

https://www.mathworks.com/help/optim/ | MATLAB Optimization Toolbox

http://www.machinelearning.ru MachineLearning.ru

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpoOrpaMMHOro OOECIEYEHHS, HCIOIb3YyEMOr0 MpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueH s npeacTasieH B Tadnure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBIICHUN 00pa30BaTEILHOTO MIPOIIecca MO AUCIUILUINHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
tabmuue 11.

Tabmuua 11— Ilepedenb HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

’ Ne /i1 ’ HaumenoBanue




‘ He mpenycmorpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNnbLHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

1 JlekunoHHas ayiuTopust

10. OneHouHble cpeacTBa ISl IPOBEICHUS TPOMEKYTOUHON aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEIEHUS MPOMEXYTOUYHOW AaTTecTaluu
00ydJaronuxcs mo IMCIUILIMHE TTPUBEIeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaiuu [lepedeHb OIIEHOYHBIX CPEJICTB
Crncox BONpoCOoB;
JuddepennrpoBanHbIii 3a4€T Tecrsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKHM YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMITETCHIIMK OOYJaronuMUCs MPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKajla  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH ypoBHS c(pOpMHUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUH

XapaxkTteprcTuka chOpMUPOBAHHBIX KOMITETEHIUI
5-0aiuIbHAs IKaIa paKTep (opnp

OOyuaromumiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPaAMMHBIN MaTepua,

— YBEPEHHO, JIOTUYHO, TTOCJICIOBATEILHO H TPAMOTHO €0 U3JIaraeT;

— OMHPAasACh Ha 3HAHWUS OCHOBHOM W JIOMOJHUTEIBHON JUTEPATYPHI,
«OTIIUYHOY TECHO CBSI3bIBAET YCBOEHHBIE HAay4HBIC MOJIOKEHUS C MPAKTHUUECKOU
«3aUYTEHO) NeSATEeIbHOCTBIO HAIIPaBICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BhIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOJBI M 000OIIEHNS;

— CBOOOJTHO BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX HOH&ITI/IE.

— npaBuwibHO BRIMOIHII OT 90% 10 100% TecToBbIX 3aaHUM

OO0yuaromuiicst:

— TBEP/IO YCBOWJI MPOTPAMMHBIA MaTepuall, TPaMOTHO U TI0 CYIIIECTBY
W3JIaraeT ero, ONUpasch Ha 3HAHUSI OCHOBHOM JTUTEPATYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTE;

«XOPOITIO) — YBSI3BIBAET YCBOGHHBIE 3HAHMS C TPAKTUYECKOW JEATEITHHOCTHIO
«3aUTEHO» HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOXKEHUS;

— JIenaeT BBIBOJLI U 0000IICHHUS;

— BJIaJICET CUCTEMOM CIIEIIMATM3UPOBAHHBIX MOHITHH. I

— npaBWIIbHO BEIMOIHWI OT 70% 10 89% TECTOBBIX 3aJaHUIl .




OreHKa KOMITETEHITUH

Xapakrepuctika chopMUPOBAHHBIX KOMITETEHIIAN
5-0aiuIbHAs IKaIa PaKTep (popvp

— 00y4Jaromuiicss yCBOMWJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYWIECTBY M3JAaraeT €ro, ONMUpasch HAa 3HAHUSA TOJBKO OCHOBHOMU

JIUTEPATYPHI;
— JIONyCKaeT HeCYIIECTBEHHBIE OMINOKN U HETOYHOCTH;
«yHOBJICTBOPUTEIILHO» | — UCIIBITBIBAET 3aTPYJHEHUs B IPAKTUYECKOM IIPUMEHEHHHM 3HAHUHN
«GAYTCHO» HAIPABJICHUS;

— c1a00 apryMEHTHPYET Hay4HBIE TTOJIOKCHNUS;

— 3aTpyaHseTcs B (OpMYITUPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIA/JICET CUCTEMOM CIICIUAIM3UPOBAHHBIX OHSITHH.
— NMPaBWJIBHO BBITOIHUI OT 51% 10 69% TecTOBBIX 3a/1aHMi

— oOydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH IMPOTPAMMHOIO
MaTepuana;
— IOMyCKaeT  CYIICCTBCHHBbIE  OIMMOKA W  HETOYHOCTH  IPH
«HEYIOBJICTBOPUTEIIHHO» | PACCMOTPEHUH TIPOOIIEM B KOHKPETHOM HAIPABJICHHH;
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYUHbIE TTOJTO0KECHUS;
— He GOpMYITUPYET BHIBOJAOB U 000OIICHUIA. I
— MPaBWJIBHO BHITTOIHUI MeHee 51% TeCcTOBBIX 3ajaHui .

FF >
[Ipumewanne: 10 pemIeHHIO Kadeapbl MPOICHT MPAaBHIBHO BEITIONHEHHBIX TECTOBBIX 3aJaHMH MOXET OBITH
W3MEHEH.

10.3. TunoBble KOHTPOJIbHBIE 33AHUS NN UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) i s5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuna 15 — Bompocs! (3agaun) U1t 9K3aMeHa

No /it [Tepedyens BOompocoB (3a1a9) UTsl SK3aMeHa Kon
HHAUKATOpa

YueOHBIM IJTAHOM HE TIPETyCMOTPEHO

Bomnpocs! (3agaun) s 3adera / nud¢. 3auera npencrabiaeHsl B Taduuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
No /it [Tepeuens BonpocoB (3amav) mist 3aueta / nudd. 3auera Kon
WHIUKATOpA

1 [TocTaHoBKa 3a/1a4¥ ONITUMHU3AINH: II€JIeBast (PYHKIHS, TOTTYCTUMOE OIIK-1.3.1
MHO€ECTBO, JIOKAJIBHBIN U TI00aIbHbIH MUHUMYM. Kitaccudukarust
3aJa4 ONTHMHU3ALHH.

2 HeoOxoaumpie 1 JOCTaTOYHBIE YCIOBHS KCTpeMyMa (hyHKITHH OIIK-1.3.1
OJIHOM nepeMeHHON. [TIoHATHE YHUMOJAIbHOM (YHKIINH.

3 MeToapl MPSAMOTo MOUCKAa MUHIUMYMa (DYHKLIUH OJHOW IEpEMEHHOM: [K-1.3.1
JMXOTOMHUSI, 30510TO€ ceueHne. CpaBHEHHE CKOPOCTH CXOJIUMOCTH.

4 MeTton HeroTOHA ¥ METOJT CEKYIIUX /I MUHHUMH3ANUU (YHKIHH I[1IK-1.3.1
OJIHOM mepeMeHHOM. Y CIIOBUSI TPUMEHUMOCTH.

5 I'paguent u matpuma ['ecce. HeoOxomumele u qocratounsie yenosus | OITK-1.3.1
0€e3yCI0BHOr0 SKCTpeMyMa (DYHKIMH MHOTHX EPEMEHHBIX.

6 Mertoapl HyJIEBOTO TIOPSIKA 0€3YCIIOBHON MUHUMHU3AIIHH: IIK-1.3.1
MOKOOPJMHATHBIN ciiyck, meTos Hennepa—Muna.

7 MerTon rpagueHTHOrO ciycka. BeiOop BennyuHbI mara. Y cJIoBust IK-1.3.1
CXOJIUMOCTH.

8 Meroxa Hauckopehtiero cirycka. OTianaue OT TPaANCHTHOTO CITyCKa IIK-1.3.1
C TIOCTOSIHHBIM IIarOM.

9 MerTon conpsKEHHBIX TpaareHToB. DPPEeKTUBHOCTD IS IK-1.3.1
KBaJIpAaTHYHBIX (DYHKITUH.

10 Meron HeroToHa 1 KBa3uHBIOTOHOBCKHE MeTOIBI (BFGS) IIK-1.3.1
0e3yCI0BHON MUHUMH3AINH.




11 Brimykiibie MHOXKECTBa | BBITYKJIbIe PyHKIH. CBOWCTBO OIIK-1.3.1
COBIIa/IEHUSI JIOKAJIBHOTO U INI00AJIbHOTO MUHUMYMa B BBIITYKJIBIX
3aJ1a4ax.

12 Huddepenupyempie BBIMYKIIbIE QYHKIHNA: KPUTEPUH BBITYKIOCTH OIIK-1.3.1
yepes rpagueHT U Matpuiy ['ecce.

13 3agada Ha YCITOBHBIA DKCTPEMYM IIPH OTPaHUICHHSIX-PaBEHCTBAX. OIIK-1.3.1
Meroa muoxuTene Jlarpamxka.

14 VYcnosus Kapyma—Kyna—Takkepa 114 3a1a4 ONTHMHU3ALUH C OIIK-1.3.1
OrpaHUYEHUSIMU-HEPABEHCTBAMU.

15 3agada THHEWHOTO MPOTPaMMHPOBAHHUS: IOCTAaHOBKA, KaHoHM4eckass | OIIK-1.3.1
¢dbopma, reoMeTpuIecKasi HHTepIpeTanus.

16 CuMIIEKC-METO1 peUIeHNs 33Ja41 JMHEHHOTO MPOrpaMMHUPOBAaHMSL. MK-1.3.1

17 Mertoap! mTpadHBIX 1 OapbepHBIX QYHKIMH AJIS 32144 YCIOBHON MK-1.3.1
ONTUMM3ALUH.

18 UwuceHnast peanm3aiiis METOIOB onTuMu3aIuu. Kpurepnu IIK-1.3.1
OCTaHOBKH MTEpaIMOHHBIX METOJIOB.

19 [IporpammMHBbIe cpencTBa pernenus 3anau ontumuzauun (MATLAB [K-1.3.1
Optimization Toolbox, Python/SciPy).

20 [IpuMeHeHne METOIOB ONITUMH3AITUH K 33/1a4aM MOJICITUPOBAHUS U IIK-1.3.1

MPOCKTUPOBAHUSA PAAUOTCXHUYCCKUX CUCTCM.

B Tabnuue 17.

[lepeuens Tem Uil BHIOJHEHUS! KypCOBOTO MPOEKTa/ KypCcOBOW pabOThl MpeAcTaBlIEHBI

Ta6muma 17 — [lepedyenb TeM IJis1 BRITIOJIHEHHS KYPCOBOTO MTPOEKTA / KYpCOBOM pabOTHI

[IpuMepHBIii IepedeHb TEM /IS BBITTOJTHEHHS KYPCOBOTO MPOEKTa/ KypCOBOM

Ne /it
paboThI
Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO
Bompocel i mipoBeleHUS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHUS

MpEeJICTaBICHHI B Ta0uie 18.

Tabmuna 18 — IIpumepHBbIil IepeueHb Bonpocos Julst TECTOB

Ne i/t

[IpuMepHBIil mEpedyeHb BOMPOCOB ISl TECTOB

Kon
WHIAKATOpa

1

Urto Ha3bIBaeTCs MENIeBOM (DYHKITUEH B 33a/1a4e ONMTUMHU3AINN?
a) OyHKIMS, IKCTPEMYM KOTOPOH TpedyeTcss HauTH

0) MHOECTBO JIOIYCTUMBIX PEIICHUI

B) OrpannueHue 3a1a4u

r) HauansHoe npubmmkenne

1) MaTpuiia BTOPBIX TPOU3BOIAHBIX

OIIK-1.3.1

Kak Ha3piBaeTCs PyHKIIMS, MMEIOIIAS Ha 33 JAaHHOM OTPE3KEe eIUHCTBECHHBIN
JIOKAJTbHBI MUHUMYM, COBIAJAFOINNHN C II00anbHBIM? 3aIUIINTE KPATKO.

OIIK-1.3.1

Kakoti MeTo1 0 THOMEPHOW MUHUMU3AIMK OCHOBaH Ha JICIICHUU OTPEe3Ka B
CHEIUATBLHBIX OTHOIICHUSIX?

a) MeTtoJ 30JI0TOTO CeUeHUS

0) Meron HeroTona

B) CUMILIEKC-METO

r) Metoa MHOXUTENEH Jlarpamxa

1) Meron mtpadHbIx QyHKIUH

IK-1.3.1

Kaxkue nBa ycnoBust sSIBISIOTCS JOCTATOYHBIMU ISl CTPOTOTO JIOKAJTLHOTO
MUHHMYyMa JBax bl quddepenupyeMoii GyHKIIUN MHOTHX ITePEMEHHBIX ?
a) I'panueHT hyHKIMA paBeH HYITIO

0) Marpuna ['ecce mono)uTensHO onpenencHa

B) Martpwuria ['ecce oTpumaTenbHoO onpezeiieHa

r) Lenesas GyHkims TuHeiiHA

OIIK-1.3.1




n) ['pagrieHT HampaBieH BJOIb OCH KOOPIUHAT
¢) OyHKIWs YHUMOAAIbHA

B xaxom HampaBieHUH BHITIOTHIETCS IIar B METO/I€ TPAJAUEHTHOTO CITyCKa MPH
MUHUMU3AINH QyHKIUN?

a) B HampaBrneHun aHTUTpaineHTa

0) B HanpaBneHuM rpagueHTa

B) B cnyuaiinoM HampaBneHnn

r) Baonbs ocu koopaunat

1) Booms coOCTBEHHOTO BEKTOpa MaTpHIlhl I ecce

I1K-1.3.1

Kak Ha3pIBaeTCs MaTpuIla BTOPHIX YaCTHBIX MMPOU3BOJIHBIX IEJIEBOH (HYHKITUH?
3anummure KpaTko.

IK-1.3.1

PaccraBpTe maru o1HON UTEpalUK METOAA TPATUCHTHOTO CITyCKa B
IIPaBUIBHOM HOPSIZIKE:

A) Brruncnenue rpaiueHTa B TEKyIIEH TOUKE

B) Bri6op BennuuHbI m1ara

B) Cmemienne B HanpaBiIeHUN aHTUTPATUCHTA

I') IIpoBepka KpuTeprsi OCTAHOBKH

[K-1.3.1

Kakum cBoiicTBoM 00iamaet 3a1a4a BEITYKJIOH ONTUMHU3ALUHN?
a) JIro0o# JIOKaNbHBII MUHUMYM SIBISETCS TJI00AIbHBIM

0) Beerna cymecTByeT HECKOJIBKO TI100aIbHBIX MUHIMYMOB
B) LleneBas ¢pyHkuus 00s3aTeNbHO BOTHYTa

r) 3agaya HE UMEET PELICHUS

1) 'panueHT He onpenenéH

OIIK-1.3.1

Kakue nBa MeToma oTHOCSTCS K MeTo/IaM 0€3yCIIOBHOW MUHIUMH3AIHH
(yHKUMI MHOTHX TIEpEMEHHBIX?

a) Metoj HauCKOpEeHIIero cnycka

0) MeToz conpsKEHHBIX TPAIUCHTOR

B) CUMILIEKC-METO

r) Meron muoxuTeneit Jlarpamxka

1) MeTon OapbepHBIX (PyHKITHI

I1K-1.3.1

10

Kak Ha3pIBaeTCsi METOI TTOMCKA YCIIOBHOTO IKCTPEMYMa IIPHU OTPAHUICHHSAX -
paBEHCTBAaX, OCHOBAHHBIN HAa BBEACHUH IOMOIHUTEIHHBIX MHOKUTEICH?
3anummure KpaTko.

OIIK-1.3.1

11

Jlst permieHust Kakoro Kiiacca 3ajad nmpeaHa3HaueH CUMIUICKC-METO?
a) JInaeHOTO POTrPaMMHUPOBAHUS

0) Henuuetinol 6€3yCl0BHOW MUHUMH3AIUH

B) OTHOMEPHOTO MOUCKA KCTPEeMyMa

r) Hernmaakoit BBITYKIIOW ONTUMU3AIIAH

1) CToXacTHYeCKOM ONTUMH3ALNH

OIIK-1.3.1

12

Kakoti kpuTepuii 0OBIYHO HCITONIE3YETCS ISl OCTAHOBKU UTEPAI[HOHHOTO
METO/Ia ONITUMH3ALIUH?

a) MasocTh HOPMBI TPaeHTa WIIH TIPUPAIIECHUS apTyMEHTa

0) JlocTikeHue 3aIaHHOTO YKCIIa TIEPEMEHHBIX

B) PaBeHCTBO 11e51eBO# pyHKIIMU HYIFO

T') BRITyKITOCTh TOTTyCTUMOTO MHOYKECTBA

1) JIMHEWHOCTH 1eNIeBO PyHKIINU

[K-1.3.1

13

Kaxkwue nBa yciosus Bxoaat B ycnosus Kapyma—Kyna—Taxkepa?
a) CrarmoHapHOCTh GyHKITHHN Jlarpamka

0) YcioBue IOMONHSONMIEH HEKECTKOCTH

B) [TonoxxutenpHas onpeneaéHHOCTh elIeBoi QyHKIMN

r) YHUMOJANBHOCTD LENIeBON (PYHKIUH

1) JINHEHHOCTH BCEX OTpaHUICHHI

¢) PaBeHcTBO uKca nepeMEeHHBIX YHCITY OrpaHUYCHUH

OIIK-1.3.1

14

Kak Ha3piBaeTCs MPUEM CBEICHUS 3a/1a4H YCIIOBHOW ONTUMU3AIUH K
0e3yCI0BHO MyTéM N00aBICHUS K 1IEJICBOM (PYHKIIMHU ClIaraeMoro, pacTyIero
TIPU HAPYIIICHUH OTPaHUYICHUI? 3alUIITUTEe KPATKO.

IK-1.3.1

15

PaccraBpTe »Tamel PCHICHUA HpPIKJ'IaI[HOfI 3aJa4y ONTUMU3AUU B MTPABUJIBHOM

IK-1.3.1




MOPSIAKE:
A) IlocTpoenne MaTeMaTHIeCKOW MOJIENH ¥ TIOCTAHOBKA 331a91 OTITUMHU3AIIUU
B) Beibop MeTona onTruMu3anuu

B) UucneHnHoe pemeHre cpeicTBaMH MPOTrPaMMHOTO 00eCIICUeHHUS

I") AHanu3 v HHTEPIPETAIUS TTOJTYICHHOTO PEIICHUS

16 Kaxoit mporpaMMHBIT HHCTPYMEHT COACPKUT (DYHKIIMU PEIICHUS 3a1a4 IK-1.3.1
ontumu3anuu B cpene Python?
a) SciP

6) NumPy

B) Matplotlib

r) Pandas

1) Requests

[TepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (PopMBbI
oOydeHus1, IpeCTaBIeHbI B Ta0bmuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

1 OnHOMEpHAast ONTUMHU3AIMS: AHATTUTHIECKOE HCCIIe0BaHNe (PYHKIIMN Ha SKCTPEMYM H
YHCJICHHOE PELICHHE 3aa4il MUHUMH3AIMHU METOAAMHU AUXOTOMUU U 30JI0TOTO
CEUYCHUSI.

2 besycnoBHas MuHMMH3anMs GyHKIUNA MHOTUX NTEPEMEHHBIX: HCCIIE0BaHUE (DYHKIH

Ha SKCTPEMYM C MTOMOIIBIO TpajlieHTa u MaTpullbl ['ecce, pemeHue 3aaauu
TPaJCHTHBIMU METOJAMH.

3 VYcnoBHas onTUMH3ALKS: PEMIEHUE 3aa4l METOJA0OM MHOXUTeNen Jlarpanxa u 3agauu
JIMHEWHOT'O TPOrpaMMUPOBAHUS CUMIIIIEKC-METOOM.

10.4. Metomnueckue MaTepHabl, ONPEACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4aroIuXcs
['VAIL

11 MGTOI[I/I‘ICCKI/IG yKa38.HI/ISI JJIA o6yqaloumxc;1 I1I0 OCBOCHUIO JUCIIUITJIIMHBI
11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHIO JIGKIIHOHHOTO
Marepuana

OcCHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JEKIMH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHUU
dyHaaMeHTanbHBIX TPOOJIEeM JUCHUIUIMHBL, METOJOB HAyYHOrO IMO3HAHMSA, HOBEUIIHNX
JOCTH)KEHUI Hay4yHOUM MbIciu. B yueOHOM mporecce JEKIUs BBINOJIHAET METOA0JIO0IHYECKYIO,
OpraHU3allMOHHYI0 U MH(POPMALMOHHYIO (QYHKUMHU. JIEKIUs pacKkpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJIbHOE MPEICTaBIEHHE O IUCLMILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

IImanupyemble pe3yJIbTaThl IPH OCBOCHHHU 06V‘-IaIOH_[I/IMI/IC$I JICKITMOHHOI'O MaTcpuajia:

— TIIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OINpPEAEIIIEeTCs LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4EHHE OIbITa TBOPUECKOM pabOThI COBMECTHO € MPENOJaBATEIEM;

— pa3BUTHE NPOPECCHOHANBHO-JIENOBBIX  KAayecTB, JIOOBM K MpeaMeTy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIIICHHUS.




— TOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO AJISi CAMOCTOSITEILHON paboTH;

— TOJyYeHHe 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKHM W TEXHUKH U O
IPOTHO3€ UX Pa3BUTHUS HA ONMKaNIINE TOBI;

— HayyuTbCSd METOJMYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B Pa3IUYHBIX
bopMyIHUPOBKax);

— TOJIyueHHE TOYHOTO TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TTOHSATHIA.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JIEMOHCTpaluMed ClaigoB U
UCIIONb30BAaHUEM pa3aTOYHOrO0 MaTepuaja MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00

0COOEHHOCTAX IPUMCHCHUA OTACIBbHBIX TECMATHK IO JUCHUIIINHEC.

CTDVKTVDa OpeaoCTaBJICHUA JICKIIMOHHOI'O MaTepHraia.

—  JIGKLHUS COCTOUT M3 BBEACHHUS, TECOPETHYECKOTO MaTepualia, puMepoB;
— KOHCIICKT J'ICKI.[PIIZ MMpCaACTaBJICH B JIJMYHOM KaOuHETE 06yqa}0mer0051
(https://pro.guap.ru) B TEKCTOBOM BHJIE 110 BCEM TeMaM JUCIUTIINHBL

11.2. Meronuueckue yka3aHus A 0OYYaOUIUXCS 10 MPOXOKACHUIO CaMOCTOSTEIbLHOM
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOLIUIiCS BBIOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IpErnojaBaTelsi, HO 0€3 ero HenocpeICTBEHHOTO
Y4YaCTHA.

Jlnst oOydaromuxcs 1Mo 3a04Hoi (opMe 0OydeHHsS BBHIMOJHEHHWE KOHTPOJBHBIX padoT
SIBIISICTCS DJIEMEHTOM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U CAMOCTOSITENIbHONW PaOOTHI.

B mporecce BBITIONIHEHHS] CaMOCTOSATEIBLHON pabOThI y oOydwaromierocss (GopMHUPYETCs
renecooOpasHoe IIaHUPOBaHUE paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMAaTH3alMM NPUOOpETaeMbIX 3HAHUM, 00ECIEeYMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyYeHHUs, IOMOTaeT TIOJIYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHILINHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.3. MeTtonuueckne yka3aHUs I 00YYaIOUIUXCS TI0 MPOXOKACHUIO MTPOMEKYTOUHOM
aTTeCTallHH.

[Tlpomexxyrounast  arrectanuss  OOy4alOIIMXCS — NPEAYCMAaTpPUBAeT  OIICHUBAHUE
IPOMEXYTOUHBIX M OKOHYATENbHBIX Pe3yabTaToB oOyueHHs 1o auciuruinHe. OHa BKIIOYAET B
ceOst:

— 1uddepeHIMPOBaHHbBI 3a4eT — 93T0 (opMa OLEHKH 3HAHUH, IOJy4eHHBIX
00yYaromuMcs PH U3YYEHUHU TUCIHMIUIMHBI, IPU BBIIOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-NCCIIEIOBATENBCKUX pabOT M MPOXOKACHUH NPAKTHK C aTTECTAIIMOHHON OLIEHKON
COTIIUYHOY, «XOPOILIOY, KyJOBICTBOPUTEIHHOY, HEYIOBICTBOPUTEILHOY.

K »5K3ameHy [OmMycKaloTCs CTYAEHTHI, CAaBIIME Bce JlabopaTopHble palbOTHl |
MOJYYHMBIINE UTOTOBYIO TIOJIOKHUTEIBHYIO OIICHKY.

OmeHka 3a 9K3aMEH BBICTABIICTCA IO MATHOANIBHOM CHCTEME B COOTBETCTBUHU C
tabnuuei 14.

ATTecTaIioHHasl OIIEHKA OTIpEeeNseTC s, KaK CPEeTHSSI MKy OLECHKOHN 32 MPaKTHYEeCKUe
paboThI U OLIEHKOI 3a Tu(GepeHITMPOBAHHBIN 3a4ET.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
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