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1. HEJb OCBOEHUSA JUCHUIIVIMHBI (MOAYJIS).
CdopmupoBaTh y CTyI€HTOB CHCTEMY 3HAHMHA U HaBBIKOB (hOpMaiM3allMi U PELICHHs TIIaJKUX
AKCTPEMATBHBIX 33724, BAPUAIMOHHOTO aHAIM3a W SJIEMEHTOB BBIITYKJIOTO aHAJIH3a.

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA IUCHUIIJIMHBI (MO Y JIS)
B pesynbpTaTe 0CBOCHMS TUCIUILTAHBI (MOTYJIsT) (GOPMUPYIOTCS CIIEIYIONTNE KOMITETCHIINH:
MepeyeHb NAaHUPyEMbIX Pe3ybTaToB 06ydeHUs No gucumnanHe (MoAayato), COOTHECEHHbIX C MHAMKaTOpamu
[AOCTUKEHMA KOMNETeHLNI

KoMmnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIU I
OIIK-3: Cnocoben OIIK-3.1 3uamo:
IIPUMEHSATD U IIpumenser — OCHOBHBIE IIOHSATHS, CBA3aHHBIE C
MOIII/I(I)I/IHI/IpOBaTL MaTEMaTU4YECKUE 9KCTpEMalbHbIMU 3aJa4aMu;
MaTCMAaTUICCKUE MOZICTIN | MOZICITA JUUIA — METO/bI pelIeHus 3a/1a4 0e3yCI0BHOM

JUTSL PEIICHHUS 3a/1a4 B
obactu
pohecCHOHATLHOM
JIEeATEILHOCTH

pelieHus 3a1a4 B
obrnactu
npoheCcCUOHATBEHON
JeSITebHOCTU
OIIK-3.3
Hcnonb3yer
(GyHIaMeHTalbHbIE
pe3yibTaThl
MaTeMaTHKH TIPU
CO3JIaHUM MoJienen
B o0jacTu
npogeccuoHaIbHbI
X UHTEPECOB

OIITUMU3AllMH,

— MCETOAbI PCIICHUA INIaAKUX 3a71a4 C
OIrpaHUYCHUSAMHU,

— IIOCTAHOBKHU M ITpaBHJIa PCIICHHUA 3aaa4
KJIACCUYCCKOI'0 BaApUallMOHHOT'O MCYHCJICHH.

Ymems:

— TPUMEHSTH KJIACCUYECKHE METObl MATEMATUKU
MpH peneHny GpyHIaMeHTaIbHBIX U
MPUKIJIAIHBIX 3a/1a4;

— CaMOCTOSITEBHO pa3dupaThCs B
MAaTeMaTUYECKOM allrapare, CoaepKalemMcs B
CIIELIMAIIBHOM JIUTEPATYPE;

— JIOBOJIMTH PEIICHUE ONTUMHU3ALMOHHON 3a/1a4n
JI0 IPAKTUYECKHU MPUEMIIEMOTO PE3YJIbTATA
(YMeTh MpOBOAMTH JI0KA3ATEIHCTBA U JICJIATh
BBIBO/IBI)

Brnaoems.

— YHHUBEpCaJIbHBIM MAaTEMaTHYECKHAM aIapaToM,
MTO3BOJISTFOIIAM PEIIaTh SKCTPEMaTbHBIE 3324,
BO3HHUKAIOIIUE B COIMAILHO-?)KOHOMUYECKHX,
IKOJIOTHYECKUX H MTPOU3BOJICTBEHHBIX
CHCTEMAX;

— TPUMEHATH HaBBIKU (OPMATTU3AINH 33124
BapHAIIMOHHOTO MCYUCIICHUS U ONITUMAIBHOTO
YIpaBIICHUS M METOJIOB UX PEIICHUS B
MPAKTHYECKON JAESITeIbHOCTH

3. YKABAHUE MECTA JUCHUIIJIMHBI (MOJAYJISI) B CTPYKTYPE OCHOBHOM
MPO®ECCHUOHAJBHOM OBPA3BOBATEJBHOM ITPOI'PAMMBbBI

Jucnumnaa «MeToibl ONTUMH3AIUK» OTHOCHTCS K KOMIUIEKCHOMY MOy «MaTeMaThudeckue
METOAB» 00pa30oBaTENBHON MporpamMMbl 0 HampasieHuio moarotoBku 01.03.02 Ilpukinamgnas maTeMaTHKa H
uH(pOpMATHKA, HANIPABICHHOCTH (PO b)) CUCTEMHOE MPOrPaMMUPOBAHUE U KOMIIBIOTEPHBIC TEXHOJIOTHH.

4. OBbEM JUCIMIIJIMHBI (MOAYJISAA) B 3AYETHBIX EJMHHUIIAX C YKA3AHHUEM
KOJINYECTBA AKAJEMHUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIMNXCS C MPEINNOJABATEJIEM (IIO BUJAM YYEBHBIX 3AHATHI)
N HA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

OO0mmast TpyI0eMKOCTh JUCHUIUTHHBI COCTABIISCT 5 3a4eTHBIX equHuIl win 180 gacoB (U3 pacuera
1 3E = 36 gacos).
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WutepakTuBHas hopMa peanu3yercs B BUAE CAMOCTOSTENbHBIX 3aJaHUI HA TPAKTHUYECKUX 3aHATHUSIX.

5. COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM
(PABAEJIAM) C VYKA3ZAHMEM OTBEJAEHHOI'O HA HHX KOJHMYECTBA
AKAJTEMAYECKHNX YACOB U BUJIOB YUEBHBIX 3AHATHUI
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1. Knaccuaeckue unciieHHBIE METOIBI 10 18 8 7 48
OJHOMEPHOW ONTUMU3ALNU
2. OCHOBBI METOZIOB MHOT'OMEPHOI 10 | 20 30 7 47
OITHMH3ALNN
3. DK3aMeH 27
Hroro: | 20 | 38 - 58 14 95 27

Conep:xaHue TMCUMILIMHBI (MOTYJIs1)
Paspnen 1. Kinaccnueckue MeToabl ONTHMHU3ALUHA

Beenenue. Ponp meronoB ontummzanuu. OcHoBHbIE TOHATHA. OOBEKTHl ONTHUMH3AIUN U KPUTEPUU
ontuManbHOCTH. OOINas MOCTaHOBKA 3a7adyd ONTHMH3ALMU. 3a1adyd  O0e3yCJIOBHOW OJHOMEPHOM
ontuMu3anuu. [IpUHIUMBI MOCTPOCHUS UWCICHHBIX METOJOB IOUCKAa O€3yCIOBHOTO JKCTpEMyMa.
HeoOxonumble u  jgocTaTo4yHble YCiIOBUSA 0Oe€3yclIOBHOTO dkcrpemyMa. OlleHHBaHHE CKOPOCTU
CXOJIMMOCTH METOJa. MeTOoabpl MOCIIEI0BATEIbHOIO HCKIOYEHUS MHTEpBAJIOB. MeTo/ibl MacCUBHOTO
nmoucka. MeroJ ONTUMAJBHOTO IMACCHMBHOTO TIOWCKA. Moaudukamus MeTo/la ONTUMAaIbHOTO
MACCUBHOTO MOUCKA Ui YETHOTO YHClia MPOOHBIX TOYeK. MoAu(pUKauu MeToa TACCUBHOTO MOKCKA
«HA CTYIIAIOUIMXCS CETKaXx» M C «IOCPOYHBIM OCTAHOBOM». METOIbl MOCIEAOBATEIBHOIO IOUCKA.
Merton monoBUHHOTO AeneHus. MeToq AuxoToMuu. MeToJ TepHapHOro (TpOMYHOTro) moucka. Meron
3omoToro ceyeHus. Merox ®Pubonayun. OnpeneneHre HA4YaJIbHOTO HHTEPBAla HEONPEEIIEHHOCTH,
anmroput™ Csenna (W. H. Swann). MeToasl ToyedHOTo oOleHHBaHUS. MeETOJbl MOJWHOMHATLHON
uHTepHosAnuu. MeTton mapaboMuecKod WHTEPHOISAIUMKA (METOJ KBaapaTHUYHONW HHTEPIIOJSIITUN
[Taysnna). Meron JleBuca-Cenna-Kommnu.

Pasnea 2. OcHOBBI YHCJICHHBIX METOJ0B MHOIOMEPHOMH ONITHUMHU3ALNHA
Meron Ilaysmna. I'panuentHble MeTOABL. METOJ NOKOOPAMHATHOrO CIycKa. Meroa IpaJueHTHOro
CIycKa C IIOCTOSSHHBIM IIaroM. MeToJl HauCKOpEWIIEro IpaJueHTHOro ciycka. Ontumuzanus ¢
orpannyeHusiMu. Merton mHoxutened Jlarpanxka. Meton mrpadoB (wrpagusix pyHkuumiit). Meron
OapbepHbIX (pyHKIMA. OCHOBBI JHMHEHHOro mnporpamMmmupoBaHusa. Cumiuiekc-meron. TpaHcmopTHas
3agauya. CoBpeMEeHHbIE MaKeThl MPUKJIAJAHBIX MPOrpaMM JUIsl pEIIeHHs ONTHUMM3ALMOHHBIX 3aj1ad (Ha
npumepe Python3 / Jupyter Notebooks n 6ubmmorexk NumPy u SciPy).




6.

HEPEYEHb YYEBHO-METOAMYECKOI'O OBECIIEYEHUSA, HEOBXOIUMOI'O JIJIsA

OCBOEHUA JUCHUIIJIMHBI (MO YJIS)

OcHoBHas JMTEpaTypa:

1.

bonneipes, 10. f. BapuannonHoe McUMCI€HHE U METOJAbI ONTUMH3ALUU @ yueOHOE MocoOue Juis
By30B [DnekTponHblil pecype] / FO. 5. bonneipeB. — M. : U3natensctBo FOpaiit, 2018. — 240 c.
— (Cepus : YuuBepcuretsl Poccun). — URL: https://urait.ru/book/9ACC282C-3884-4D46-8397-
EAF6AF1DDOFF/variacionnoe-ischislenie-i-metody-optimizacii.

Kynpssues, K. f. Metoasr ontumuzamnuu : yuebHOe mocodue Jyuisi By30B [DIeKTpOHHBIN pecypc] /
K. A. Kynpsasues, A. M. Ilpyaaukos. — 2-e n3a. — M. : U3parensctBo IOpaiit, 2018. — 140 c. —
(Cepus : Yuusepcutetsl Poccum). — URL: https://urait.ru/book/6E25A4E0-03EF-4D8A-99CB-
30A6D0A4C3A7/metody-optimizacii.

MeTopl oNTUMU3AIMHY | YI€OHUK U MIPAKTUKYM ISl OakajaBpraTa U MarucTpaTyphl [ DJIeKTpOHHBIN
pecypc] / @. II. BacunseB, M. M. Iloranos, b. A. bynak, JI. A. AprembeBa ; nox pexn. @. II.
BacunbeBa. — M. : UznmarensctBo FOpaiit, 2018. — 375 ¢. — (Cepust : bakamaBp u maructp.
Axanemuuecknit  kypc). —  URL:  https://urait.ru/book/CAA9AF22-E3BB-454A-BE5C-
BB243EAAE72A/metody-optimizacii.

JlonmosiHNTE/ILHAS JIMTEPATypa:

4.

Hectepos, FO. E. Metons! BeilyKiI0M onTuMu3anuu [DnekTpoHHbId pecypc] / FO. E. Hectepos. —
M. : MIHHMO, 2010. — 281 c. — URL: https://mipt.ru/dcam/upload/abb/nesterovfinal-
arpgzk47dcy.pdf

[TanTenees, A. B. Meroas! onTumuzanuu B mpuMepax u 3amadax /A. B. [lantenees, T. A. JleroBa. —
4-e uzn., uctp. — CII6. : Jlans, 2015. — 512 c.

Cyxapes, A. I'. MeTopl ONITUMHU3ANNHN | YICOHUK U IPAKTHKYM ]IS OaKkajlaBpraTa i MarucTpaTypsl
[DnexTponnsrii pecypc] / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®egopoB. — 3-e u3a., ucnp. u JOII.
— M. : U3narensctBO IOpaiit, 2017. — 367 c¢. — (Cepus : bakanaBp u maructp. AKaaeMHUIECKUN
kypc). —URL:  https://urait.ru/book/FBDEFODD-58E4-4241-BFEC-5A6E28E22FES/metody-
optimizacii.

. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCHUIIJIMHBI (MOAYJISA)

B o0pazoBaTtenbHOM TpoIecce UCTIONB3YIOTCS:
y4eOHBIC ayJUTOPUM JUIS TPOBEICHUS YYCOHBIX 3aHSATHH, OCHAIICHHBIC OOOPYIOBaHHEM W
TEXHUYCCKUMH CpeJIcTBaMH oOyueHus: ydeOHas mebenb, [IK, obopymoBaHue miis TeMOHCTpaIuu
MPE3CHTAINA, HATJISAHBIC TTIOCOOHS,;
MOMEIICHUST JIJIT  CAaMOCTOSITEIbHOM  pabOThl, OCHAIICHHBIE KOMIBIOTEPHON TEXHUKOW C
BO3MOXXHOCTBIO TMOAKITIOUECHUs K ceTh «HTepHeT» W obOecredeHreM O0CTyma B DIJICKTPOHHYIO
nH(popMaIrmoHHO-00pa3oBaTeNbHy0 cpeny MATY.

7.1 HEPEYEHb JIMODEH3MOHHOIO MW CBOBOJHO PACITPOCTPAHAEMOI'O

INPOI'PAMMHOI'O OBECIIEYHEHUA:

7.1.1. JInnieH3MOHHOE TIPOTPAMMHOE 00ECTICUCHHE OTEYECTBEHHOTO MTPOU3BOCTBA: HE TpeOyeTCsl.
7.1.2. JluneH3uOHHOE NPOrpaMMHOE obecrieueHre 3apyOeHOro IMpPOU3BOJICTBA: TEKCTOBBIN
npoueccop Microsoft Word.

7.1.3. CBoOOAHO pacmpocTpaHseMoe MporpaMMHOEe OOecreueHHe OTEYeCTBEHHOI'O MPOU3BOACTBA!
He Tpedyercsl.

7.1.4. CB0OOOAHO pacmpocTpaHseMoe MNporpaMMHOE oOOecledeHrne 3apyOeKHOro MPOU3BOJICTBA!
npocmotpmiuk pdf-nokymento (Abobe Acrobar Reader, Foxit Reader unu npyroii mo BbeiOopy),
HuTepueT-6paysep.

7.2 DJIEKTPOHHO-BUBJINOTEYHBIE CUCTEMBbI:
— OBC «M3nmatenscTBo JlaHb» [DNEKTPOHHBIN pecypc]: nekTpoHHass 6ubnmmoteunas cuctema / OO0

«M3parenbcTBO Jlab». — PesxkxuMm moctyna: https://e.lanbook.com/;

— BBC «dnexTponnas 6ubmnoreunas cucrema FOPAMT» [DneKTpoHHEIH pecypc]: MeKTpoHHAs

oubanoteunas cucrema / OO0 «DiekTpoHHOE H3maTensctBo FOPAMT». — Pexum mgocryma:
https://urait.ru/;
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https://urait.ru/book/9ACC282C-3884-4D46-8397-EAF6AF1DD0FF/variacionnoe-ischislenie-i-metody-optimizacii

— OBC «YHuBepcurerckas OuOnIMOTEKa OHJIAWH»  [DJNEKTPOHHBIM  pecypc|:  3JIEKTPOHHO-
MEPUOANYECKOE H3JAaHHUE; NPOrpaMMHBIM KOMIUIEKC JJIsi OpraHuM3alyyd OHJAWH-0CTyna K
JIMIIEH3UOHHBIM MaTepHuaiam / 000 «HexcMenuay». — Pexum nocryma: https://biblioclub.ru/

7.3 COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX:
— HWuadopmanronno-anamuruueckas cuctema SCIENCE INDEX

— DnextpoHHas 0a3za JaHHBIX Scopus

— bazsl mnanaeix komnanud CLARIVATE ANALYTICS

7.4. AHOOPMALIMOHHBIE CITPABOYHBIE CUCTEMBbI:
— CnpaBouHo-npaBoBasi uHpopMmarmonHas cuctema Koncynsrant [lmoc http://www.consultant.ru/
— 000 «CoBpemMeHHBIE MeIHa TEXHOJIOTHH B 00pa30BaHUU U KyJabType». http://www.informio.ru/

8. UHBIE CBEJEHMSA U MATEPHUAJIbI HA YCMOTPEHUE BEJYIIEN KA®EIPBI.
He npenycmotpeHo.

9. OBECIIEYEHUE OBPA30BAHUA 1J15 JIMIL C OB3.

HJ’ISI O6CCH€‘-I€HI/I$I O6pa3OBaHI/I$I HWHBAJINJI0OB W JIUI[ C OI‘paHI/I‘-IeHHI:IMI/I BO3MOXHOCTAMNU SIIOpOBBSI
peayn3anus JUCIUTUIMHBI MOXET OCYIIECTBISATHCS B QJallTUPOBAHHOM BHJIE, C YYETOM CIEeIU(UKH
OCBOCHHUA U IUIAKTHUYCCKUX Tpe60BaHHfI, UCcxoasa ms3 I/IH,Z[I/IBI/II[yaJIBHBIX BOSMO)KHOCTCI\/JI " 110 JII/I‘IHOMy
3asIBJICHUIO 00YYaIOmIEerocs.
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