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AHHOTaUs

HucuumnuHa «MeToasl ONTUMU3AIMMY BXOAUT B 00pa3oBaTENIbHYIO MpOrpammy
BBICIIETO 00pa3oBaHUsT — WPOrpaMMy MAarucCTpaTypbl IO HAMPaBICHHUIO TOJITOTOBKH/
crenpanbHocTH  09.04.01 «MHpOpMaTHKa M BBIYHCIUTENIbHAS TEXHUKA» HAMPaBICHHOCTH
«MynbTUMEIUIHBIE TPHIOXKEHUS CO CJIOXHBIMUA  IOJIb30BATEIbCKUMHU  HHTEpdericamu
(BupTyasibHas W JOTOJHEHHAs PEaIbHOCTH)». Jucuumirnaa peanusyercs kadenpoit «Ned4y.

JucuuminHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIETYIOIINX KOMITCTCHITUHN :

YK-2 «Crnoco0eH ympaBisTh IPOEKTOM Ha BCEX ATAIAX €ro KU3HEHHOTO UK

OIIK-1 «CmocobeH caMOCTOSTEIbHO TNpUOOpETaTh, pa3BUBATh M MPUMEHSTH
MaTeMaTU4eCKue, €CTECTBEHHOHAyUYHBbIC, COIMAIbHO-DKOHOMUYECKHE M MpodeccCHOHaTbHbIE
3HAHUS JJIA PEIICHUs] HECTAHIAPTHBIX 3a/1ay, B TOM YKCJIe B HOBOW WMJIM HE3HAKOMOM Cpejie U B
MEXIUCHUTUTMHAPHOM KOHTEKCTE»

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpPUTMHAIBHBIE QJITOPUTMBI M IMPOrpaMMHBIE
CPEICTBa, B TOM YHUCIIE C MCIOJIb30BAHUEM COBPEMEHHBIX MHTEIEKTYabHBIX TEXHOJIOTHMA, AJIs
petieHus mpodecCHOHABHBIX 3a]1a9)»

Copep:xaHue NUCHUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C PEUICHHEM 3ajay
HEIPEPBIBHON U JUCKPETHOW ONTUMH3ALUY.

[IpenogaBanue AMCHUIUIMHBI MpeAycMAaTpUBaeT cienyrolmue (QopMbl OpraHuU3aliu
y4eOHOTrO0 IpoIriecca: JIEKIUH, JIa00paTopHbIe pabOThI, CAMOCTOSATEIbHAS pab0Ta 00YyJaIOIIEroCs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTanus B popme nuddhepeHnpoBaHHOTO 3aUeTa.

OO6miasi TpyAOEMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET 6 3a4eTHBIX enuHul, 216
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[Tonyyenue oOydaromMucs HEOOXOAMMBIX 3HAHUM, YMEHHMH M HaBBIKOB B 00JacTH
pelIeHus 3a/1a4 HENPEePbIBHON U TUCKPETHOW ONTUMU3ALINY.
1.2. JlucuumniuHa BXOAMUT B COCTaB 005A3aTEIbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).
1.3. TlepedeHs IIaHUPYEMBIX PE3Y/IHTATOB OOYUYEHUS MO JUCLIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYYaIOUIMiCS AODKEH 00JanaTh CIeTyIOIUMHU
KOMIIETEHIIMSIMU WM UX 4acTAMU. KOMIIETEeHIIMM U MHJIMKATOPBI UX JTOCTUKEHUS IIPUBEACHBI B

Tabimuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMIA ¥ MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Konx u HaumeHoBaHue Kon n HanMeHoBaHME HHIUKATOPA
KOMIIETEHITHH KOMIIETEHIIHU JNOCTHKEHUS KOMITETEHIINU
VK-2.3.2 3HaTh HU(MPOBBIE HHCTPYMEHTHI
VK-2 Criocoben uugp Py ’
npeaHa3HaYeHHbIE I Pa3paboTKH
YHuBepcaabHbIe YIPaBISATh TPOESKTOM
MPOCKTa/PEIICHHs 3a]]a49H; METOIbI U
KOMIIETEHITHH Ha BCEX dTallax ero

JKN3HCHHOI'O IIMKJIa

IIPOTPaMMHBIE CPEACTBA YIIPABICHUS
IIPOEKTAMU

O6menpodeccruoHanpHbIE

KOMIICTCHIIN U

OIIK-1 Cnocoben
CaMOCTOSITENILHO
puoOpeTaTh,
pa3BUBAThH U
MPUMCHSITh
MaTeMaTU4YeCKue,
€CTECTBEHHOHAYYHBbIE,
COLIMAIIBHO-
HKOHOMUYECKUE U
npodeccuoHanbHbIe
3HAHUS I pelleHus
HECTaHIapTHBIX
3aja4, B TOM YHCJIE B
HOBOW WJIN
HE3HAKOMOMH cpejie U
B

OIIK-1.3.1 3HaTh MaTEeMaTHUYECKHUE,
€CTECTBEHHOHAYYHbIC U COIIMAIBHO-
SKOHOMHUYECKHE METObI JJIs
WCII0JIb30BaHUs B MPOGECCHOHATBHOM
JeATeIbHOCTH

OIIK-1.Y.1 ymeTs pemiath HecTaHAAPTHBIE
npodeccuoHaNbHbIE 3a/1a4H, B TOM YHUCJIE B
HOBOM WJIM HE3HAKOMOM CpeJie U B
MEXAUCIUIIIMHAPHOM KOHTEKCTE, C
MIPUMEHEHUEM MAaTeMaTHYECKUX,
€CTECTBEHHOHAYYHbIX, COLUAIBHO-
SKOHOMHUYECKHUX U TPO(PECCHOHATBHBIX
3HAaHUU

MEXTUCIUTUTHHAPHOM
KOHTEKCTE
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OIIK-2 Cnocoben p
MH(OPMAIIMOHHO-KOMMYHHUKAITIOHHBIE U
pa3zpabaThIBaTh
WHTEIUICKTYaJIbHbIE TEXHOJIOTHH,
OPHTHHATIBHDIC WHCTPYMEHTAILHBIE CPEJIbl, IPOTPAMMHO
AJITOPUTMBI U PyM PE/IRL, TPOTP
TEXHUYECKHE TUIATPOPMBI [Tl PEIICHHS
MPOrpaMMHBIE
npogeccHOHATBHBIX 3a/1a4
CpeZCTBa, B TOM
OIIK-2.3.2 3HaTh MeTO/Ibl pa3paboTKu
Ob6menpodeccnoHanbHbIE | UUCTE C
OPUTHHAIILHBIX aJITOPUTMOB U
KOMITETCHITHH UCTIOIb30BaHUEM
MIPOTPAaMMHBIX TIPOJTYKTOB C
COBPEMEHHBIX
HCIIOJIb30BAHUEM COBPEMEHHBIX
MHTEJUICKTYaJIbHBIX .
TEXHOJIOTUH, I TCXHOIIOTHH
CLICHILS ’ OIIK-2.Y.1 ymeTb 000CHOBBIBAThH BHIOOD
P COBpPEMEHHBIX NHPOPMAIIMOHHO-
npodeccHoHaATbHBIX
sanau KOMMYHHKAITMOHHBIX U UHTEIUICKTYaTbHBIX

TEXHOJIOTHH, pa3pabaThiBaTh




OpUTHHAJILHBIE MPOTPaMMHBIC CPE/ICTBA
JUTSL pelIeHus TPo(ecCHOHABHBIX 331a9
OIIK-2.B.1 Bnageth HaBLIKAMU
pa3paboTKH OPUTHHAIBHBIX TPOTPAMMHBIX
CPENICTB, B TOM YHCJIE C UCIIOJIb30BAHHEM
COBpPEMEHHBIX HHPOPMAITMOHHO-
KOMMYHUKAITHOHHBIX ¥ HHTEIICKTYaIbHBIX
TEXHOJIOTHH, JIJIsl pelIeHUs
npoeCCHOHANIbHBIX 3a7a4

2. Mecro aucuuruinael B cTpykType Ol
JluciumiimHa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
IPU U3YYCHHUH CIEYIOIINX AUCIUILINH:
— «MeTo10JI0T Ul HAYYHOTO TTO3HAHUS».
3HaHus, TOJYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIMIUIMHBIL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEeHUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YUYEHUU IPYTUX JUCIUILINH:
— «ApXUTEKTypa NapaJlIeTbHBIX BEHIYUCIUTEIBHBIX CUCTEM.

3. OO0OBeM U TPYI0EMKOCTh TUCIUILIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPeCTaBICHbI B
tabnuue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp OUCHUUNITUHDL, 6/ 216 6/ 216
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nexum (J1), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 182 182
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3amen (3auer, udd. 3ay, . Hudd. 3au.
K3 F*) 3au.

*%
IIpumedaHue:  kaHAMAATCKHI 9K3aMeH

4. CopepxaHue JUCIUIUIMHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCUUILIAHBI 110 pa3/iesiaM U BUJAM 3aHATHIA.
Pa3nensbl, TeMbl AUCHUIIINHBI U UX TPYAOEMKOCTh IPUBEIEHBI B Ta0IUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlekumu | 113 (C3)| JIP KII CPC

Paznensl, TEMbI JUCLIMIIIAHBI (ac) (aac) (1ac) (uac) (1ac)

Cemectp 2

Paznen 1. AHanuTHYeCKHEe METOABI ONTUMH3ALNN
Tema 1.1. AHanuTHUECKHE METOABI O€3yCIOBHON
ONTUMU3ALUU 6 7 82
Tewma 1.2. AHanTUTHYECKHE METOMBI YCIOBHOM
ONTUMM3ALUHU

Pa3znen 2. UncneHHsle METOIBI ONTUMU3ALNH
Tema 2.1. UucneHHbie METOJBI OJHOMEPHOM
0e3yCIOBHOM ONTUMH3AITIH

Tema 2.2. UncneHHbIE METOIBI MHOTOMEPHOM
0€e3yCII0BHOM ONMTHMHU3ALIUH 11 10 100
Tema 2.3. HucneHHble METObI YCIOBHOM
ONTHMHU3aLNU

Tema 2.4. YuciieHHble METOABI ITI00ATLHON
ONTHMHU3ALNU

Hroro B cemectpe: 17 17 182

Hrtoro 17 0 17 0 182

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarloIMMUCS  OMNpENeJCHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
poEeCCHOHAIBHON A TEIBHOCTHIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI TPUBEACHO B Ta0OIuUIE 4.

Tab6muia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO [UKJIA

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 AHAJIUTHYECKHE METOAbI ONITHMHU3ALNH

Tema 1.1. AHanmuTHYECKAasT O TUMU3ALINAS

IToctanoBka 3amaud ontumusanuu. IloHsgTHe TI100aJIbLHOTO
JKCTpEMyMa. HeoOxonumoe yCIIOBHE CyILIECTBOBaHUSA
rnobaneHOro skcrpemyma. Teopema Beliepmrpacca. Ilonstue
JIOKAJIBHOTO 3KcTpemyMa. Jlemma depma. JlocraTouHOE yClIoBUE
JOKaJbHOTO 3KcTpemyMma. Merog @Depma sl TOHUCKa
I100aLHOTO SKCTPEMyMa.

Tema 1.2. AHanTUTHYECKHE METO/IbI YCIIOBHON ONTHMHU3AIINH
[TocranoBka 3agauM yCIOBHOW onTuMu3anuu. OrpaHuuyeHUs
TAMa paBeHCTBO. Teopema Jlarpanxka. JloctaTodyHOoe ycioBHE
skcTpemyma. Meron Jlarpanxa. OrpaHu4eHUs TUIIA PAaBEHCTBO U
HepaBeHCTBO. YcnoBus Kapyma-Kyna-Takkepa.

Tema 1.3. JInneliHOe IporpaMMHpOBaHNE

[TocTanoBka 3a7a4u JUHENWHOT O MIpOrpaMMHUPOBaHUSL.
I'padmyeckoe pemrenue 3aaauu. CUMIUIEKC-METO/I.

2 YucaeHHbIEe METOIbI ONITHMHU3ALMT
Tema 2.1. Uucnennas oAHOMEpPHast ONTUMU3ALUS

IToctaHoBka 3agadyd YHCICHHOM oONTUMH3auu. MeToabl




UCKIIIOUEHHS] HTHTEPBAJIOB. ATIIMPOKCUMUPYIOITUE METOIBI.

Tema 2.2. YucneHHass MHOrOMEpHas ONTUMU3AIUS

Meron nokoopauHaTHOTO ciycka. Merton PozenOpoka. Meton
Xyka-Jlxxusca. Meron Hemnepa-Muna. Merton TpaJIdeHTHOTO
ciycka. Meron HproToHa ¥ KBa3WHBIOTOHOBCKHE METO/IBI.

Tema 2.3. YUucneHHble METOABI [JI00AJIBHON O TUMHU3AIAN
ITocTanoBka 3agaun riaodanpHON onTuMu3auu. Kinaccudukanuys
METOJOB  TJIoOaNbHOW  onTuMmm3anuu. Bee  Algorithm.
['enetnueckue anroputmel. Anroputm Differential Evolution.
Tema 2.4. YucneHHbIE METO/IbI YCJIOBHOM ONTUMM3AIUN
ITocTaHOBKa 3a/1a4v YHUCICHHON YCIIOBHOM ONTUMH3aLMU. MeToq
mrpadubIX GyHKIud. Meton 6apbepHBIX (QYHKITHHA.

4.3. Ilpaktuyeckue (CEMUHAPCKUE) 3aHSITUS
Tembl mpakTHYECKUX 3aHATHH M UX TPYAOEMKOCTb IPUBEACHBI B TaOIHILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATAN (gac) IMOJTOTOBKH, | TUCLIMII

(dac) JIUHBI

V4eOHBIM IUIAaHOM HE npeaycMOTpCHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBECHBI B TaOIuIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanme nabopaTtopHbix paboT TpynoemKocTs, | mpakTHHECKOH | paszena
/o (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 2
1 BBoanoe 3aHATHE 1 1 1
2 AHaUTHYECKask OJTHOMEPHAsi ONTUMH3ALIMS 4 1
3 Uucnennas OJIHOMEpHas JIOKabHas 4 4 2
OTNITUMU3AIIHS
4 | MHoromepHast 6e3ycI0BHasi ONTUMM3AIINS 4 4 1,2
5 Uncnennas rimodanbHasi ONTHMU3AIUS 4 4 2
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0nuie 7.




Tabmuna 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHOM paboThI
qac yac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania
80 80
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 70 70
ycneBaemoctu (TKY)
Jomamnee 3amganne (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 3 3
atrecrauuu (I1A)
Bcero: 182 182

n.a. 7-11.

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIbHON pabO0ThI 00YYAIOMIMXCS IO TUCIUTLINHE (MOIYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIJII CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

6. IlepeueHb MEeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBENIEH B TabauIe 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

KonmuecTso 3k3eMIuIsIpoB B

Hlngp/ bubnuorpapuyeckas ccpuika OubmioTeke
URL ampec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

519.6/.8 ConosneBa, T. H. Ananutnueckue METOIbI 5
C 60 onTuMu3aluy : yaeonoe nocodue / T. H.

ComosbeBa, JI. B. llluntsakos ; CII0. : U3a-Bo

I'VAIL 2023. - 98 c.
519.6 Muponosckuii, JI. A. Uucnennsie metogeri u | 19
M 64 ontuMu3anus : yaebHoe mocodue / JI. A.

Muponosckuii, T. H. Conossena, /I. B.

[unTskos ; C.-Iletepb. roc. yH-T a3pOKOCM.

npudopoctpoenus. - CII6. : Uzn-so I'YAII,

2017.-147 c.
519.6/.8 I'unn, @. [Ipaktuueckas ontumusanus / O. 29
47 I'mnn, V. Mroppeit, M. Paiit; Pen.: A. A.

[Terpos; [1ep.: B. 1O. Jlebenes. M. : Mup,
1985. 509 c.

519.86(075)
M74

Moucees, H. H. MeToasl onTHMH3AIINH :
[Yueb.mocobue asis By30B 1O
crnernt."[Ipuknannas maremaruka"] / H. H.
Moucees, 1O. I1. UBanumnos, E. M.




Crongposa. M. : Hayka, 1978. 351 c.

519.6/8 bannu, b. Metoapl onTUMH3aIKMY : BBOAHBIH | 17
Bb23 kypc / b. banmu ; Ilep.: O. B. Illuxeesa, B. A.
Bounbiackuii. npouss. usa. - M. : Paano u
cBs3b, 1988. 127 c.

519.6/.8 ITanTeneen, A. B. MeToapl ONTHMH3AIINHT B 5
I116 puMepax U 3aj1adax : yaeoHoe rmocooue / A.
B. [Tanrtenees, T. A. Jlerosa. 4-¢ u3., ucrp.
CIIb. : Jlanb, 2015. 511 c.

513 [Mxnapckuid, . O. 'eomerpuueckue 1
I 66 HEpPaBEHCTBA U 3aJla4yl HA MAKCUMYM U
muaumyM / 1. O. Ixnspckuii, H. H. Yennos,
U. M. Sraom. - M. : Hayka. ['n. pen. ¢us.-
mar. mT., 1970. - 335 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX il OCBOCHHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb OSJIEKTPOHHBIX O0pPa30BaTENBHBIX PECYpCOB HMH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL aapec HanmenoBanue

He npenycmorpeno

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIEUYEeHHUs, HCIOJIB3YEMOro IPH OCYIIECTBICHUHU
00pa30oBaTeNbHOTO Mpoliecca MO AUCIUIIIUHE.
[lepeueHb UCIOIB3YEMOI0 IPOTPAMMHOT0 00OecIieueHus mpeacTasieH B Tabnuue 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenb uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabaure 11.

Tabnuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas O6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUITIINHE, TPEACTaBlIeH B Tabmme]2.




Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)

JlexuMoOHHas ayguTOpUs

2 | BeiuncnurenbHas maboparopus 52-07, 52-09

10. OueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHON aTTECTallUN
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUISL IPOBENEHUS IPOMEXKYTOUHOM aTTECTALUU
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
JuddepeHmpoBaHHbINA 3a4ET Crrcox BOIpOCOB;
Tectsr;
3anaqu.

10.2. B kauecTBe KpHUTEPUEB OLEHKU YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOEHMS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHune cemecTpa MOXKET MCIOJIb30BATHCS
100-6amipHass  mKaja ~ MOAYJIbHO-PEMTHHIOBOM  cHCTeMbl  YHUBEPCUTETa,  I[paBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUN

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-OayUIbHAs IIKaIa P P (bopnp

— oOyyaroluiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHUS C MPAKTUICCKOM
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yyJaronuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTeprai, TPaMOTHO U
M0 CYIIECTBY W3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTE;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW NIEATEIIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIMATM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«BaYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIINOKHU U HETOYHOCTH;

«BAYTEHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS;
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;




Or11eHKa KOMITETEHITUHN

5-0ayuIpHAs IIKaJIa

XapaxrepucTuka cpopMUPOBAHHBIX KOMITETESHITUI

— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUHA.

MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OWIMOKH U
«HEYJIOBJIETBOPUTEIBHO .
paccMOTpeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTCHO

— HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He QOpMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
HETOYHOCTU  TpHU

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) ans 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) s 9K3aMeHa

Ne i/ [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kon
UHIMKaTopa
Y4eOHBIM IITAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) st 3aueta / mudd. 3auera npegacraBieHsl B Tadbmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera HHKATOPA

1 [TonsTHS T7100a7TBFHOTO U JIOKAJILHOTO SKCTpEMyMa. Y CIIOBHSI YK-2.3.2
CYIIECTBOBAHUSA I1T00AIBHOTO SKCTpEMyMa (Teopema
Beitepmpacca)

2 HeoOxonumoe (nemma @epma) U 10CTATOYHOE YCIIOBHUE YK-2.3.2
JIOKQJIbHOT'O KCTpeMyMa

3 [TonsTHsa rpaguenTta, MaTpuLbl ['ecce u X MpUMEHEHHE IS YK-2.3.2
peleHus 3a/1a4 ONTUMHU3AINH

4 Hcxnrouenne MHTEPBAJIOB U €ro IPUMEHEHHE IS PEeIECHUs OIIK-1.3.1
3aJ]a4 ONTUMH3ALNU

5 Anmpokcumanys 1 ee IpUuMEHEeHHe JUIsl pelieHns 3a1au OIIK-1.3.1
ONTUMH3ALNU

6 [TonsTHS yCIIOBHOM 1M O€3yCIOBHON ONTUMM3AIINH. OIIK-1.3.1
Heo6xoanMoe yciaoBue 3KkcTpeMyma Juis 3aJa4u C
OTpaHWYCHUSIMU THTIa PaBEHCTBO (Teopema Jlarpanxka)

7 ITonsaTHe yCIOBHOM 1 6€3yCIOBHON ONTUMHU3AIIHH. OIIK-2.3.2
HeoOxonuMmoe yciioBue s3kcTpeMyma Juisl 3a7auu ¢
OrpaHUYEHUSMH TUIIA PABEHCTBO U HEPABEHCTBO (yCIOBUS
Kapyma-Kyna-Takkepa)

8 3agaya JIMHEHHOT 0 MPOrpaMMHUPOBAHUS U OCOOCHHOCTH €€ OIIK-2.3.1
pemenus. Kanonnueckas gopma 3a1auu 1 nepexos K Hel

9 Merton @epma OIIK-2.B.1

10 MeTo[ 30J10TOrO CEYEHHUSI OIIK-2.B.1

11 Merton mapaboi OIIK-2.B.1

12 Meton HproToHa 1 KBa3WHBIOTOHOBCKHUE METO/IbI (OCHOBHAS OIIK-2.B.1
unes)

13 Meroa NOKOOPAMHATHOIO CITyCKa OIIK-2.B.1

14 Meroxa mtpadHbIX QYHKITHIA. OIIK-2.B.1




15 Simple Genetic Algorithm (SGA) OIIK-2.B.1

16 Cuminekc-MeTo ) 71 3a7a4 JMHEHHOT O IPOrpaMMHUPOBAHUS OIIK-2.B.1

17 Haiinure skctpeMym 3anannoi ¢pyHknun metogom depma u OIIK-1.VY.1
OIIpEAEIIUTE €ro BUJ (MAKCUMYM UM MUHUMYM)

18 Jan rpaduk neneBoit pyHkuu. Beimonaute rpadudecku OIIK-1.V¥.1
YeThIPEe UTEPALUU METOJA IUXOTOMUU JJIsl IOUCKA MUHUMYyMa
Ha 3aJJaHHOM MHTepBaje

19 Jlana rpaduk TUHUIA ypOBHA 1eseBOM QyHKIMH. Bimonxnute OIIK-1.V.1
rpadUyecKy TpU UTEPALIUK METOJIa TPAJAUEHTHOTO CITyCKa JJIs
IMOKMCKAa MUHUMYMA U3 33JIaHHON HAaYaJIbHOM TOYKHU

20 Jlan rpaduK THHUA YPOBHS 11€7€BOM (QyHKIIMU. BeImoHuTe OIIK-1.VY.1
rpaduuecku Tpu uTepanuu Metona Hemnepa-Muna s
MOMCKa MUHUMYMa M3 3aJJaHHBIX HAaYaJIbHBIX TOYEK

21 Jan rpadux nenesoit pyukiuu. Bermonuute rpadguuecku ase | OIIK-2.V.1
uTepanuu mieanHoro anroputma (Bee Algorithm) mis noucka
MuHuMyMa. [lapameTpsl anroputMa BeIOEPHUTE MTPOU3BOIBHO

22 HaiinuTe KpuTHYECKYIO TOUKY 3aJaHHOH 1IeTIeBON (PyHKIIUU OIlK-2.V.1
MIPH 33/IaHHOM OTpaHUYeHHH MeToioM Jlarpanxka

23 HaiinuTe KpuTHYECKYIO0 TOUKY 3alaHHOH 1IeTIeBON (PyHKIIUU OIlK-2.V.1
MIPH 33/1aHHOM OTPaHUYEeHUH, UCTIONB3Ys ycioBus Kapymia-
Kyna-Takkepa

24 Jlana 3agaya TuHEWHOro nporpaMMupoBanus. Halinure OIIK-2.VY.1

penieHne rpaduvecKu

npescTaBieHsl B Tadauie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[lepeyeHp TeM [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHUA HpOMC)KYTO‘-IHOI\/JI arreécrallii B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

. Kon
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa
1 3aganue ¢ BbIOOPOM OJHOI'0 BEPHOI'0 0TBETA U3 YeThIpex VK-2.3.2
NpeaJI0KeHHBIX OIIK-2.V.1
Uncmpyxyus: Ilpouumatime mexcm u 8vibepume 00UH NPABUTILHBLLL
omeem.
VYkaxute Onbnuotexy a3bika Python, nmpumeHnsiemyro J1sl YUCIEHHOTO
MIOUCKA HKCTPEMYMOB HENPEPHIBHBIX (DYHKITHIA.
a) OpenCV;
b) Scipy;
¢) Scrapy;
d) Pillow.
2 3aganue ¢ BbIOOPOM HECKOJIBKHMX BEPHBIX OTBETOB M3 YeThbIpex VK-2.3.2
NpeaJI0KeHHBIX OIIK-2.V.1

Hnempyxyusa: Ipouumatime mexcm u gvloepume HECKOILKO NPABUTbHBIX
0meemoa.
YKaKuTe METOABI W/WIJIN aITOPUTMBI, TPUMEHSIEMBIE JIJIS] PEHICHHS




MHOTO9KCTPEMAIbHBIX 3a/1a4.

a) Metoz 30/10TOTO CeYeHUsI.

b) CuMIUIEKC-METO TMHEHHOTO MTPOrPaMMHUPOBAHUSI.
c¢) ['eneTnueckue aropuTMsl.

d) Anroputm muen (Bee algorithm).

3agaHue 3aKPHITOT0 THIA HA YCTAHOBJIEHHE COOTBETCTBHS
Hnempyryus: Ipouumatime mexcm u ycmanosume coomeemcmsue.
ComnocraBbTe 33J]a41 U METOJIbI UX PEIICHHUS.

K kaocoou nosuyuu, ob6o3nauennoii 6ykeot, noobepume
COOMBEMCMBYIOWYI0 NO3UYUIO, 0OO3HAUEHHYTO YUPDPOLL.

1) 3amaga ogHOMEpHOU 0E€3yCIOBHON OMTHUMU3AINH

2) 3amaya MHOTOMEPHOU 0€3yCIOBHOM ONMTHMH3AIUN

3) 3agauda ycIOBHOM ONTUMHU3AIMYU C OTPAHUYCHUSIMHU THIIA
PaBEHCTBO

4) 3amava yCJIOBHOM ONTHMU3AIUHU C OTPAHUYCHUSIMHU THUIIA
HEPaBEHCTBO

A) Meton 6apeepHbIX QpyHKINN

B) Meto nokoOpAMHATHOTO CITyCcKa
C) Merop Jlarpanxa

D) Meton 3010TOr0 CeYeHUs

VK-2.3.2
OIIK-2.V.1

3aaHue 3aKpPbITOr0 TUIIA HA YCTAHOBJIEHHE MOCJI€10BATEIbHOCTH
Hncmpykyus: I[lpouumatime mexcm u ycmanosume 6EpHYyIO
nocne008amenbHOCb.
Tpebyercst ynopsiiouuTh METOII ONTUMH3AIUH 110 BO3PACTAHUIO
MPUMEHSEMOT0 B HUX TOPSIIKA TPOU3BOIHON 11eTeBON QyHKIUuU. [{yist
AHATUTUYECKUX METOJIOB — C YUETOM ONPENENICHUs TUIIa SKCTPEMYMa.
3anuwume coomeemcmeayrouyio nocie008amelIbHOCHb OYKE Cllesd
Hanpaeo.

A) Meton HeloTona

B) Meton ®epma

C) Meton BFGS

D) Meton Hennepa-Mugaa

VK-2.3.2
OIIK-2.V.1

3agaHue OTKPBHITOIO THIIA C PA3BEPHYTHIM 0TBETOM

Huempyxyus: Ilpouumaiime mexcm u 3anuuiume pazeepHymbiii
000CHOBAHNDBIT OMEBEM.

N3BecTHO, 4TO pelleHne 3a1a4u JMHENHOTO IIPOrPaMMUPOBAHUS
CBOJIUTCS K Nepe0opy BEpLINH MHOTOIPaHHUKA JOMYCTUMbIX PEIIEHUH.
OnuumTe aNropuT™ nepedopa BEpIINH, PeaTn3yeMblii B CUMILIEKC-
METOJIE.

VK-2.3.2
OIIK-2.V.1

3agaHue ¢ BLIOOPOM OJJHOT0 BEPHOI'0 0TBETA M3 YeThIpex
MPeAI0KeHHBIX

Hucmpyryus: [Ipouumatime mexcm u 8vibepume 00UH NPABUNbHBLU
omeem.

VYkaxure Ki1acc 3a1ad, 1Jis PeLIeHNs] KOTOPhIX IPUMEHSETCS] CUMILIEKC-
METO/I.

a) 3aJ1a4¥ HETUHEIHOTO MPOTPaMMHUPOBAHUS

b) 3amaun BBIMTYKIIOTO TPOTPAaMMHUPOBAHUS

C) 3a/1a4¥ JJMHEHHOTO MPOrPaMMHUPOBAHHUS

d) 3amaum rI00ATPHONM ONTUMHU3AITIH

OIIK-1.3.1
OIIK-2.3.2




3agaHue ¢ BLIOOPOM HEeCKOJbKHX BEPHBIX 0TBETOB M3 YeThIpex
Nnpea10:KeHHbIX

Hnempyxyus: Ipouumatime mexcm u gvloepume HeCKOIbKO NPABUNTbHBIX

omeemos.

YKaKUTE METO/IbI ONITUMHU3ALNUN HYJICBOTO IOPSIIKA.
a) Merox HproHa

b) meton duboHauIn

c¢) meron Hianepa-Muna

d) merong DFP

OIIK-1.3.1
OIIK-2.3.2

3agaHue 3aKPHITOro THUIA HA YCTAHOBJIEHHE COOTBETCTBHUS
Hucempyryus: [Ipouumatime mexcm u yCmaunosume coomeemcmaue.
ConocraBbTe KaKZIOMy METO/Y COOTBETCTBYIOILLUI €My KJIacc
ONITUMH3AIIMOHHBIX 33]1a4.

K kaoicootl noszuyuu, obo3nauennoil 6yxkeotl, noobepume
COOMBEMCmMBYIOUYI0 NO3UYUIO, 0003HAUEHHYIO YUPPOII.

1) Meton mwtpadubx GyHKINUN
2) Merton Hennepa-Muna

3) Merog depma

4) Metoj 3010TOTO CEYCHUS

A) 3amaun yncaeHHON 6€3yCIOBHON OJIHOMEPHOM ONTUMHU3AIII
B) 3amaun ananuTHYecKoi ONTUMU3ALNN

C) 3anauu YUCIIEHHOH YCIOBHOHN ONTUMHU3ALUU

D) 3amaun uncnenHoi 6€3yci0BHON MHOTOMEPHOW ONTUMU3AINH

OIIK-1.3.1
OIIK-2.3.2

3aaHue 3aKpbITOr0 TUIA HA YCTAHOBJIEHUE MOCJI€10BATEIbHOCTH
Hncmpykyus: I[lpouumatime mexcm u ycmanogume 6EpHyIO
noCc1e008amenbHOCMb.
YKaxure Mociae10BaTeIbHOCTh JEUCTBUH, BBIITOIHAEMYIO Ha KOXKIO0U
urepanuu Merona Hennepa-Muna.
3anuwume coomeemcmayouyo nocie0o8amerbHoCmy OYKe clesa
Hanpaeo.

A) TIpu HEOOXOAUMOCTH — paCTSKEHHE / CKATHE CUMILIIEKCa

B) OrpakeHue BepIIMHBI CUMILIEKCA

C) CoptupoBKa BepIIMH CUMILIEKCA

D) [Ipu Heob6xoauMocTH — rio0anbHOE CHKATHE CUMILIEKCA

OIIK-1.3.1
OIIK-2.3.2

10

3aaHue OTKPBITOI0 THIIA ¢ PA3BePHYTHIM OTBETOM

Unempykyus: Ipouumaiime mexkcm u 3anuuiume pa3eepHymolii
000CHOBAHMbIT OMEEN.

VYkaxnTe, Ha KAKOM MHOXKECTBE TOUEK 11eJIeBOM (DYHKIIMH, COTJIACHO
Metory Depma, MOTYT JiexKaTh TOUYKHU dKCTpeMyma. OTBET 00OCHYHTE.

OIIK-1.3.1
OIIK-2.3.2

11

3ananue ¢ BbIOOPOM OJHOI'0 BEPHOI'0 0TBETA M3 YeThIpex
NpeaJI0KeHHBIX

Uncmpyxyus: Ilpouumatime mexcm u 8vibepume 00UH NPABUTILHBLLL
omeem.

VYKakuTe OHIaiH-CPesICTBO, IPUMEHIEMOE JJIsl YUCIEHHOTO U

AHAIIUTUYCCKOI'0 pCIICHUA MATCMATHYCCKUX 3a/1a4, B TOM YHUCJIC — 3ada4

ONITHMHU3AIHH
a) WolframGamma
b) WolframAlpha
c) TitaniumAlpha
d) TitaniumBeta

OIIK-1.V.1
OIIK-2.3.1
OIIK-2.B.1




12 3ananue ¢ BbIOOPOM HECKOJIbKHX BEPHBIX OTBETOB U3 YeThIpex OIIK-1.V¥.1
Nnpea10:KeHHbIX OIIK-2.3.1
Hncempyxyus: [pouwumatime mexcm u evibepume neckoavko npasuvrolx | OINK-2.B.1
0meemoa.

VYKaKuTe COCTABIISIIOIINE YBOJIIOLIMU, PEATU3yeMble B KJIACCUUECKUX
TCHETUYECKUX alITOPUTMAX.

a) Myranus.

b) CxpemuBanue.

¢) Penykmus.

d) Ot6op.

13 3aanue 3aKpPbITOro THIA HA YCTAHOBJIEHHE COOTBETCTBHUS OIIK-1.V¥.1
Uncmpykyus: [lpouumatime mexkcm u ycmanosume coomeemcmeue. OIIK-2.3.1
CornoctaBbTe Kaknoi GyHKImH si3bika Python BeImosHsIeMoe ei OIIK-2.B.1
JIEUCTBUE.

K kaorcoou nosuyuu, ob6o3nauennoii 6ykeot, noobepume
COOMBemMcmayuYIo NO3UYUI0, 0003HAYEHHYIO YUPDPOU.

1) solve

2) diff

3) minimize

4) eval

A) BBIYHCIICHUE BBIPAXKEHUS

B) nmouck munumyma

C) BBIYUCIICHHE TIPOU3BOTHOM

D) pemienue cucteMbl ypaBHEHHM

14 3agaHue 3aKPBITOr0 THIIA HA YCTAHOBJICHHE NOCICA0BATEILHOCTH OIIK-1.V.1
Uncmpyxyus: Ipouumatime mexcm u ycmanosume 6epHyIO OIIK-2.3.1
nocie008amenbHOCMb. OIIK-2.B.1
Tpebyercst ymops,I0YUTh METO IBI ONTUMHU3AITUH TI0 BO3PACTAHUIO
CIIO)KHOCTH MX peanu3aluu 0e3 UCIONb30BaHMs OMOINOTEK.
3anuwume coomeemcmayouyo nocie0o8amenbHoCmy OYKe clesd
Hanpaso.

A) Meton 3010TOTO CeYeHUs

B) Meron mrpadubix GpyHKINI

C) MeToa NOKOOPAMHATHOTO CIIyCKa
D) Meton Po3en6poxka

15 3aaHue OTKPBITOI0 THIIA ¢ PA3BEPHYTHIM OTBETOM OIIK-1.V.1
Uncmpyxyus: [lpouumaiime mexkcm u 3anuwiume pa3eepHymoiii OIIK-2.3.1
000CHOBAHMBIU OMEEM. OIIK-2.B.1
Ha si3p1ke Python HanummTe QyHKITNIO, BBIMOTHSIONIYIO TTIOUCK
MHUHHUMYMa METOJIOM TUXOTOMHUH.

BxonHble nanHbIe: 11eneBas PYHKIINS, IeBasi TpaHUIAa MHTEpBaJIa
TTOWCKa, MpaBasi TpaHuIla HHTEPBaJIa TOMCKA, TOYHOCTD.
Brixoanbie gannble: abciucca TOYKH MUHAMYMA.

Kitoun mnpaBuibHBIX OTBETOB Ha TecTbl pa3memieHbl B Ilpunmoxkenun 1 x PIIJ u
HaxoaTcs y cnenuanuctoB no YMP kadenpwr 44, 3amectutens 3aBenyroliero kadeapoi u
PYKOBOAMTENST 00pa30oBaTeNbHOM MPOTrPaMMEI.

CucreMa OLIEHMBAaHUA TECTOBBIX 3aJaHUN ITOKa3aHa B Ta0auie 18.1



Tab6muna 18.1 — Cucrema OLIEHUBAHNS TECTOBBIX 3aJaHUNA

Ne VYKazaHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHUA
(6asIBl, TOJTYYCHHBIC 32 BBIMTOJTHEHUE \
XapaKTePUCTHKA MTPABUILHOCTH OTBETA)

1 3agaHue 3aKpbITOrO THIIA Ha [TonHOE coBIIaieHUE ¢ BEPHBIM OTBETOM
YCTAHOBJICHHE COOTBETCTBUS oneHuBaercs | 6amiom, HEBEPHBIH OTBET
CUHTAETCs BEPHBIM, €CIIU i ero orcyrcreue — 0 6amios (160
YCTAHOBJICHBI BCE COOTBETCTBUS YKa3bIBAETCS «BEPHOY» \ «HEBEPHOY)
(To3uIMU U3 OAHOTO CTOIOIA
BEPHO COMOCTABIICHBI C MO3UIHSIMU
JPYroro CTOJ0Ia)

2 3aaHue 3aKpBITOTO THUIIA HA [TosHOE coBIIaZieHHE C BEPHBIM OTBETOM
YCTaQHOBJICHHE olieHuBaercs 1 6aiom, eciy JONyLIEHbI
IIOCJIEIOBATEIbHOCTH CUATAETCS OIIMOKHU WJIM OTBET OTCYTCTBYET — 0
BEPHBIM, €CJIU NPaBWIBHO yKa3zaHa | 0amioB (JINOO yKa3bIBAETCs «BEPHOM\
BCS1 TIOCJICZIOBATENILHOCTD IIU(P «HEBEPHOY)

3 3ananue koMOuHUpoBaHHOro Tuna | [losHOe coBmazeHne ¢ BEpHBIM OTBETOM
C BRIOOPOM OJTHOT'O BEPHOT'O OTBETA | OlleHWBaeTcs | OaysioM, HEBEPHBIN OTBET
U3 YEThIpeX NPeJIOKEHHbBIX U i ero orcyrcrsue — 0 6amios (160
000CHOBaHHEM BBIOOpA CUMTACTCA | YKA3bIBACTCS «BEPHO»\ «HEBEPHOY)
BEPHBIM, €CJIU PaBUIIBHO yKa3aHa
udpa U MprBeIeHbl KOHKPETHBIE
apryMeHTbI, UCIOJIb3yeMble IPU
BbIOOpE OTBETA

4 3aganue koMOuHUpoBaHHOro Tuna | [losHoOe coBmazeHne ¢ BEpHBIM OTBETOM
C BBIOOPOM HECKOJIbKHX BapUAHTOB | OIEHHBAETCs 1 6ayioM, €Ciii TOMyIIeHBI
OTBETA U3 MPEITI0KEHHBIX U OLIMOKH WM OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 6amnoB (10O yKa3bIBAETCS «BEPHOM\
BbIOOpA CUMTACTCS BEPHBIM, €CIIU «HEBEPHOY)

NPaBUIBHO YKa3aHbI TUPPHI U
NPUBEICHbI KOHKPETHBIE
apryMEHTHI, UCTIOIb3yeMbIC TIPH
BbIOOpE OTBETOB
5 3aaHne OTKPHITOTO THIIA C [IpaBuibHBIN OTBET 3a 3aJIaHUE

Pa3BCPHYTHIM OTBETOM CHUUTACTCA
BCPHBIM, €CJIM OTBET COBIIAAACT C
9TAJIOHHBIM IO COACPIKAHUIO U
IIOJIHOTE

orieHMBaeTcs B 3 Oasia, eciiu A0MyIieHa
0J/IHa OITMOKa \ HETOYHOCTH \ OTBET
MIPaBUJIbHBIN, HO HE TIONHBIH - 1 6an,
ecu omymieHo 6osee 1 ommoKu \ oTBET
HEMPaBUILHBIN \ OTBET OTCYTCTBYET — 0
0aIoB (JINOO YKA3bIBAETCS «BEPHOM\
«HEBEPHOY)

oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepederb KOHTPOIBHBIX PadbOT

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOY4YarolUXCsl 3a09HON (hOPMBI

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue
WH/IMKATOPOB,

Marepuabl,
XapaKTEPU3YIOIIUX ATalbl

OINpeACIIAIOINE
(GbopMHUpOBaHHUA KOMIETEHLUI,
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpylOIMX NOPSAAOK M MPOLEAYPY

MPOLEIYPBI

OLICHHUBAHUA
coJiep)KaTcs B



IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOYHON aTTeCcTaluy 00y4JaromuXcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCs 0 OCBOCHHIO JUCITUTITMHBI

11.1. MeTonuueckre yKa3aHUs I OOYYArONIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHwe COBpPEMEHHON JEKIMH B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOTO IIO3HAHMSA, HOBEWUIIHMX
JOCTH)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JAUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pa3BuTHEe HOPOQPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K INpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIEHUE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTETLHON PabOThI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOAUYecKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIU U
MOJIOKEHHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JEMOHCTpAlMEeld CIIAWJI0OB W
UCMOJIb30BaHUEM DPA3aTOYHOIO MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

—  IIOCTaHOBKa 3a]1auH;

—  OMNHCaHUE€ METOJOB U aIrOPUTMOB, IPUMEHSAEMBIX JJIS €€ PEIICHHUS;
—  JIeMOHCTpalus MPUMEPOB;

—  00001IeHne U3II0KEHHOTO MaTeprana;

—  OTBETHI Ha BO3HUKAIOIINE BOMPOCHI IO TEME JIEKIIHH.

11.2. Meronnyeckue ykazaHUs i OOYYalOIIMXCS IO BBINOJHEHUIO JTAOOPATOPHBIX
pabor

B xozme BbIMONHEHMsS J1a0OpaTOPHBIX paboT oOy4aromMiCs [OJDKEeH YIIyOuTh U
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/J€Th COBPEMEHHOM METOJIMKON M TEXHHUKON
HKCIIEpUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
Brimonnenune nabopaTtopHbIX pabOT COCTOUT M3 SKCHEPUMEHTANIbHO-IPAKTUYECKOM, pacueTHo-
AQHAINTUYECKON YacTe U KOHTPOJIBHBIX MEPOIPUITHH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM peIIeHUE CIeTyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TMpHOOpeTeHHE HAaBBIKOB HCCIECIOBAaHHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCIUILINHBI;



— 3aKpeIUIeHHE, pPa3BUTHE U JETATU3alUsl TEOPETHUYECKMX 3HAHHM, MOJTYYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 3Y4aeMOH JTUCIUILINHE;

— TNpUOOpeTeHHE  HABBIKOB  CAMOCTOATENBHOM  paboTel C  1a0OpaTopHBIM
o0opyoBaHreM U pudopamu.

3ajianue U TpeboBaHUs K TPOBEICHUIO 1a00paTOPHBIX PadoT
[Ty6nukyroTcst B tMaHOM KabuHeTe: https://pro.guap.ru

Crpykrypa ¥ dopma oTdeTa 0 1adbopaTopHoOil pabore
[Ty6nukyroTcs B muaHoM kabunete: https://pro.guap.ru

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OpaTOPHOU paboTe
[TyGnukyroTcs B tnyHOM Kabuuete: https://pro.guap.ru

11.3. Meroauyeckue ykazaHus JIJIsl OOYYaIONIMXCS M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHACT PadOTy O
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4aCTHSL.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTOJIHEHHUST CaMOCTOSITEIBLHOM pabOThI, y 00y4aromerocss (GopMUpyeTCs
esecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/H>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaroUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKHU MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (A1 0Oydaromuxcs
10 3204HON (hopMe 00ydeHus).

11.4. Meronnyeckue yKa3aHus s OOYYAIOIIMXCS 10 IMPOXOXKJIEHHIO TEKYIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH BKIIIOUAET B ce0sl YUeT KaueCcTBA BBINOJIHEHUS padoT.
[Tpu nmpoBeneHNH MPOMEXYTOYHON aTTECTALlMH OLIEHKA Pe3yJbTaTOB O0YUYEHMS MO JUCIHILIMHE
B PaBHBIX JIOJIIX YYUTHIBAET PE3YyJIbTAaThl 3a4€Ta U TEKYILEr0 KOHTPOJIS.

11.5. Meronnyeckue ykazaHus Ui OOy4YarOLIUXCS MO MPOXOXKJIECHUIO MPOMEXKYTOUHON
aTTECTALINH.

[Ipomexyrounas  artectanus  OOydaloIIUXCsl — MpeAycMaTpUBaeT  OICHUBaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIOYAET B
ceOst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 23T0 (opMa OLEHKH 3HAHUHM, TOJIYy4YEHHBIX
00yYaromuMcs pU U3Y4YEeHUH TUCHUIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX Ppa0OT U MPOXOXKACHUU MPAKTHK C aTTECTAL[MIOHHON OLIEHKOU
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBHO.



Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMmMy TUCIUTUIUHBL
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