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AHHOTaUs

HucuumnuHa «MeToasl ONTUMU3AIMKMY BXOAUT B 00pa3oBaTENIbHYIO MpOrpammy
BBICIIETO 00pa3oBaHUsT — TNPOrpaMMy MAarucCTpaTypbl IO HAMPaBICHHUIO TOJITOTOBKH/
crenpanbHocTH  09.04.01 «MHpOpMaTHKa M BBIYHCIHUTENbHAS TEXHUKA» HAMPaBICHHOCTH
«CHCTEeMBI C HCKYCCTBEHHBIM HHTEIUIEKTOMY. JluciuminHa peanu3yercs kadempoid «Nod4y.

JucuumninuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETEHIIU :

YK-2 «Crioco0eH ympaBisiTh IPOSKTOM Ha BCEX ATAIAX €r0 JKU3HCHHOTO ITHKIIa)

OIIK-1 «CmocobeH camMoCTOATENBbHO TMpuoOpeTaTh, pa3BHBaTh W MPUMEHATH
MaTeMaTHYECKUe, ECTCCTBEHHOHAYUYHBIC, COIMAILHO-DKOHOMUYECKHE M TPOeCCHOHAThHBIC
3HAHMS JJIs PELICHUs HECTaHJApPTHBIX 3a]a4, B TOM YMCJIE B HOBOW MJIM HE3HAKOMOM Cpelie U B
MEXIUCIUTIITMHAPHOM KOHTEKCTE»

OIIK-2 «Crnocoben pa3pabaThiBaTh OPUTHHAIBHBIC QJITOPUTMBI W IIPOrPAMMHBIC
Cpe/CTBa, B TOM YHCJIE C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEJUICKTYAJIbHBIX TE€XHOJIOTUH, s
perieHus mpohecCuOHANBHBIX 3a7a9»

Conepxanue AUCIUIUIMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C PEUICHUEM 3aJ]1a4y
HEIPEPBIBHOW U JUCKPETHOM ONTUMM3ALUU.

[IpenogaBanue AUCHUILIMHBI IMPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AHUN
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme auddhepeHInpOBaHHOTO 3a4eTa.

OO6miast TpyAOEMKOCTh OCBOCHHS JMCIHUIUIMHBI COCTABISET 6 3a4eTHBIX eauHuIl, 216
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YyIHTATOB OOYUEHUS MO TUCIUTUIHHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[Tonydenne oOydarommMucs HEOOXOIWMBIX 3HAHWH, YMEHHMI M HABBIKOB B 00JIACTH
pelIeHus 3a/1a4 HENPEePbIBHON U TUCKPETHOW ONTUMU3ALINY.
1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhICIIeT0 oOpasoBanus (nanee — OIT BO).
1.3. TlepedeHb IIaHUPYEMBIX PE3YIHTATOB OOYUYEHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.
B pesynbrare M3ydeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JanaTh CIlETyIOIUMHU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEHIIMM U MHJIMKATOPBI UX JTOCTUKEHUS NIPUBEIACHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETEHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Konx u HaumeHoBaHue Kon n HanMeHOBaHME HHIUKATOPA
KOMIIETEHITHH KOMIIETEHIIHU JNOCTHKEHUS KOMITETEHIINU
VK-2.3.2 3HaTh HU(MPOBBIE HHCTPYMEHTHI
VYK-2 Criocoben uugp Py ’
npeaHa3HaYeHHbIE I pa3paboTKH
YHuBepcaabHbIe YIPaBISATh TPOESKTOM
MPOCKTa/PEIICHHs 3a]]a49H; METOIbI U
KOMIIETEHITHH Ha BCEX dTallax ero

JKHU3HCHHOI'O ITMKJIa

MIPOTPaMMHBIE CPEACTBA YIIPABICHUS
IIPOEKTAMU

O6menpodeccruoHanpHbIE

KOMIICTCHIIN U

OIIK-1 Cnocoben
CaMOCTOSITENIEHO
puoOpeTaTh,
pa3BUBAThH U
MPUMCHSITh
MaTeMaTU4YeCKue,
€CTECTBEHHOHAYYHBbIE,
COLIMAIIBHO-
HKOHOMUYECKUE U
npodeccuoHanbHbIe
3HAHUS I peIeHus
HECTaHIapTHBIX
3aJa4, B TOM YHCJIE B
HOBOW WJIN
HE3HAKOMOMH cpejie U
B

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

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

MEXTUCIUTUTHHAPHOM
KOHTEKCTE
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OIIK-2 Cnocoben p
MH(OPMAIMOHHO-KOMMYHHUKAITHOHHBIE U
pa3zpabaThIBaTh
WHTEIJUICKTyaJIbHbIE TEXHOJIOTHH,
OPHTHHATIBHLIC WHCTPYMEHTAILHBIE CPEJIbl, IPOTPAMMHO
AJITOPUTMBI U PyM PE/IBL, TPOTP
TEXHUYECKHE TUIATPOPMBI JUTSl PEIICHHS
MPOrpaMMHBIE
npogecCHOHANBHBIX 3a/1a4
Cpe/CTBa, B TOM
OIIK-2.3.2 3HaTh MeTO/1bl pa3paboTKu
Ob6menpodeccnoHanbHbIe | UUCHE C
OPUTHHAIIFHBIX aJITOPUTMOB U
KOMITETCHITHH UCTIOIb30BaHUEM
MIPOTPAaMMHBIX TIPOTYKTOB C
COBPEMEHHBIX
HCIOJIb30BAHUEM COBPEMEHHBIX
MHTEJUICKTYaJTbHBIX .
TEXHOJIOTUH, I TCXHOIIOTHH
CLICHILS ’ OIIK-2.Y.1 ymeTb 000CHOBBIBAThH BHIOOD
P COBpPEMEHHBIX NHPOPMAI[IOHHO-
npodeccHoHaTbHBIX
sanau KOMMYHHKAITUOHHBIX U MHTEIUICKTYaTbHBIX

TEXHOJIOTHH, pa3pabaThIBaTh




OpUTHHAJILHBIE MPOTPAaMMHBIC CPE/ICTBA
JUTSL pelIeHus TPo(heCcCHOHATBHBIX 331a9
OIIK-2.B.1 Bnageth HaBLIKAMU
pa3paboTKH OPUTHHAIBHBIX TPOTPAMMHBIX
CPENICTB, B TOM YHCJIE C UCIIOJIb30BAHHEM
COBpPEMEHHBIX HHPOPMAITIOHHO-
KOMMYHUKAITHOHHBIX ¥ HHTEIICKTYaIbHBIX
TEXHOJIOTHH, JIJIs1 peIIeHUs
npoeCCHOHANIbHBIX 3a7a4

2. Mecro aucuuruinHel B cTpykType Ol
JluciumiimHa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[PU U3YYCHHUH CIETYIOMINX AUCIUILINH:
— «MeTo10JI0T Ul HAYYHOTO TTO3HAHUS».
3HaHus, TOJYYECHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAYCeHUE, TAK U MOTYT HCIIOIb30BAThCS MPU U3YUYEHUU APYTUX JTUCIUILINH:
— «ApXUTEKTypa NapaylIeIbHBIX BEHIYUCIUTEIBHBIX CUCTEM).

3. OO0OBeM U TPYIO0EMKOCTh TUCIUILIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]iCHue 3TOH TPYJAO0EMKOCTH 110 CeMeCTpaMm) IPeACTaBICHbI B
tabnuue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp OUCHUUNIUHDL, 6/ 216 6/ 216
3E/ (4ac)
U3 nux yacoe npakmuyueckoii R0020mMoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexum (J1), (gac) 8 8
npakTuyeckue/cemuHapckue 3anstus  (113),
(dac)
nabopaTtopHubie padoTs (JIP), (uac) 8 8
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 200 200
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auy, . Hudd. 3au.
K3 F*) 3au.

*%
IIpumedaHue:  kaHAMAATCKHI 9K3aMeH

4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUIUIMHEI IO pa3JenaM U BUAaM 3aHATHI.
Pazgenpl, TeMBbI TUCITUTIITUHBI M KX TPYJOEMKOCTh MTPUBEICHBI B TabmuIIe 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMbI JUCLIMIIIAHBI

Jlekumu | 113 (C3)| JIP KII CPC
(qac) (qac) (qac) (qac) (qac)

Cemectp 3

Paznen 1. AHanuTHYecKre METOABI ONTUMHU3ALNN
Tema 1.1. AHanuTHUECKHE METOABI O€3yCIOBHON
OIITHUMHU3ALUN 2
Tewma 1.2. AHanTUTHYECKHE METOMBI YCIOBHOM
ONTHMHU3aLNU

100

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

Tema 2.2. UncneHHbIE METOIBI MHOTOMEPHOM
0€e3yCII0BHOM ONMTHMHU3ALIUH 6

100

Tema 2.3. HucneHHble METObl YCIOBHOU

OIITUMH3AIINHN

Tema 2.4. YuciieHHbIE METOABI ITI00AILHON

OIITUMHU3 AN

Uroro B cemectpe:

8 8 200

Hroro 8 0 8 0 200

[IpakTnueckas

IMOATOTOBKA  3aKJIIOYAaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHWU

OoOy4JarloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCHOHAIBHON e TEIHHOCTHIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B Ta0IHUIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 AHAJIUTHYECKHE METOAbI ONNTHMHU3ALNU
Tewma 1.1. JIuneitHoe nmporpaMMuUpoOBaHue
[TocranoBka 3a/1a4u JUHENHOT O MIPOrpaMMHUPOBAHUS.
I'papuueckoe pemenue 3agauu. CUMILIEKC-METO/.

2 YuciaeHHbIe METOAbI ONTHMHU3 AU

Tema 2.1. UucneHnHas MHOTOMEpHasl ONTUMM3AIHS

Meron T'aycca. Meton PozenOpoka. Meron Xyka-/[xuBca.
Meron Hennmepa-Mupma. Meton rpagueHTHOro crycka. Merop
HproTOoHa ¥ KBa3UHBIOTOHOBCKUE METO/BI.

Tewma 2.2. UucneHHbIE METOBI TTI00ATFHOM ONTHMH3AIII
[TocranoBka 3amaun rmobanpHON onTuMmu3anuu. Kimaccuduxanms
METOJIOB ~ ThoOanpHOW  omrtumm3anmu. Bee  Algorithm.
I'enernyeckue anroput™sl. Anroputm Differential Evolution.
Tema 2.3. UncneHHbIE METOABI YCIOBHON ONTUMH3ALIMHU
[TocTaHOBKA 3a/1a4M YHUCICHHON YCIOBHOW ONTUMH3AMU. MeTo
mrpadHbIX GyHKIUNA. Meton 6apbepHbIX (QYHKIIHH.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TaOIHIIE 5.




Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTb, |IPAaKTHUYECKOM |pasnena
/1 3aHSTUN 3aHATHHI (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM [JITAHOM HE IPEAYyCMOTPEHO
Bcero
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBEACHBI B TAOIHIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh
N3 aux No
No TpynmoeMKoOCTh, | IPaKTUYECKOM | pa3jena
HaunmenoBanue 1abopaTopHbIX paboT pya > | TP pasit
/1 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 3
1 MmuoromepHasi 6€3ycia0BHasi ONTUMH3AIHS 4 4 1,2
2 YuciieHHas riiodajbHas ONTHUMUA3ALNS 4 4 2
Bceero 8 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4aroImUXCs
Bunsl camocTosTensHON paboThl U €€ TPYL0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmauna 7 — Bunbl camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
80 80
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOIIIO 18 18
ycneBaemoctu (TKVY)
Homamraee 3amganne (/13)
KontposbHble paboTsl 3a04HrKOB (KP3) 70 70
IToaroToBka K MpOMEKYTOYHOU 32 32
arrectanuu (I1A)
Beero: | 200 200

5. IlepeueHsb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUYAIOIINUXCS TT0 TUCIUTUTMHE (MOIYJTIO)




Y4eOHO-MeTOINYEeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B

na. 7-11.

6. IlepeueHb MeyaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHb eYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEICH B TabmuIle 8.
Tab6yuia 8— IlepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUCOHBIX U3aHUN

Komrgectso OK3EMILLIPOB B

Hlnp/ bubnuorpaduyeckas ccpuika oubnmoTexe
URL agpec
(KpOMe JIEKTPOHHBIX IK3EMILISPOB)
519.6/.8 Conosnea, T. H. AHanuTnyeckue METOIbI 5
C 60 onTUMU3aIMH : yaeOHoe mocodue / T. H.
ComoBbeBa, JI. B. lluntsakos ; CII0. : U3a-Bo
I'VAIL 2023. - 98 c.
519.6 Muponosckuid, JI. A. Yucnennsie metonpr u | 19
M 64 ornTuMm3anus : yaeoHoe mocoodue / JI. A.
Muponosckuii, T. H. Conossesa, /1. B.
unTskoB ; C.-Iletepb. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : U3n-so I'YAII,
2017.- 147 c.
519.6/.8 I, @. TpakTudeckas ontumusanus / . 29
47 ', V. Mroppeii, M. Paiit; Pen.: A. A.
[Terpos; Iep.: B. 1O. Jlebener. M. : Mup,
1985. 509 c.
519.86(075) | Mowucees, H. H. MeToapl onTHMHU3a1INH : 1
M74 [Yue6.mocobue 1ist By30B IO
crerl."IIpuxnagnas maremaruka'"] / H. H.
Mouwucees, 1O. I1. UBaaunos, E. M.
Crongposa. M. : Hayka, 1978. 351 c.
519.6/8 bangu, b. Metoasl onTUMH3aIMH : BBOOHBIH | 17
b23 kypc / b. bannu ; [Tep.: O. B. [lluxeesa, B. A.
Bousbiackui. npouss. usa. - M. : Paano u
cB:3b, 1988. 127 c.
519.6/.8 ITanTenees, A. B. MeToapl ONTHMH3AIIAH B 5
IT16 pUMepax M 3ajayax : yueOHoe nocodue / A.
B. IlanTenees, T. A. JleroBa. 4-e u3z., ucnp.
CII6. : JIans, 2015. 511 c.
513 [Mxnsapekui, . O. 'eomerpuueckue 1
[T 66 HEPABEHCTBA U 33/1a4M HA MAaKCUMYM H
munumyM / J1. O. xnsapckuii, H. H. Yennos,
U. M. Sraom. - M. : Hayka. ['n. pen. ¢us.-
mart. nut., 1970. - 335 c.
7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
nH()OpPMaAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-

TGHGKOMMYHHKaHHOHHOﬁ CETH

«HTEepHETY,

npuBezieH B Tabnuue 9.

HEOOXOOUMBIX [UISI OCBOEHHS OUCIHIINHBI




Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIbHBIX PECYpcoOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue

https://caam37830.github.io/book Nelson B. Scientific Computing with Python

https://www.yuripetrov.ru/edu/python/ | Ilerpos FO. U. [IporpammupoBanue Ha sI3bIKe
BBICOKOT'O YPOBHS

https://www.tutorialspoint.com/python | Python tutorial

8. IlepeueHpr MHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOTO OOECTIEUCHHSI, HCIOIB3YEMOr0 MpPHU OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLHUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO oOecrieueH s npeacTasieH B Tadbauie 10.

Tabnuna 10— [lepeuens nporpamMmmHoro obecredeHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOTO MpoIiecca Mo JUCHUIIIHHE, TPeICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

JlexuroHHas ayguTOpus

2 | BeruncnurenbHas 1abopaTopus 52-07, 52-09

10. OueHouHble CpeACTBa ISl MPOBEICHUS TPOMEKYTOUHON aTTECTAlUN
10.1. CocTtaB OLEHOYHBIX CPEICTBIJS MPOBEACHHUS MPOMEKYTOUHOM aTTecTalluu
00ydJaronuxcs Mo AUCIUILIMHE TTPUBEIeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHHUSI POMEKYTOUHON aTTeCTalluu

By npomexyToO4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB
JuddepeHpoBaHHbIi 3a4ET Crnncox BOIpocoB;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajulpHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas puBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS




100-6annpHas  mKana — MOAYJIBHO-PEHMTHHTOBOM  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBUIIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL

Ta6mmma 14 —Kpurepuu orieHku ypoBHs CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuIpHas IIKaJIa PaKTep (bopnvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIIMpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYpBhI,
TCCHO IPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH'—IeCKOﬁ
JeSATeIBHOCTHIO HAIIPABIICHNS;

— yMeJi0 00OCHOBBIBACT U apryMEHTHPYET BbIIBUTaEMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHECIUAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4TCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPAasCh HA 3HAHUS OCHOBHOMU
JUTEPATYpPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATCIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM IPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHMUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUHU 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,;

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHS,;

— He QOpMYIHMPYET BHIBOJAOB U 000OIIECHHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBele KOHTPOJIBHBIE 3a/IaHUSI WJIA NHBIE MAaTEPHAIIBI.
Bonpocs! (3agaun) asns 3K3aMeHa mpeicTaBieHbl B Taduie 15.

Tabmuma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ko
Ne /i [Tepeuens BompocoB (3a1a4) AJisl IK3aMeHa A
WHINKATOpa
Y4eOHbIM IJIaHOM HE IPEYCMOTPEHO
Bomnpocs (3agaun) ans 3aueta / nud . 3aueta npeacrapiaeHsl B Tadbaune 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adera
Kon
Ne mi/mm [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera
p P (sana) 1 D WHINKATOpa
1 [TonsTHS T7100a7TFHOTO M JIOKAJIBHOTO SKCTpEeMyMa. Y CIIOBHS VK-2.3.2

CYIIECTBOBAHMSI TII00AILHOTO dKCTpeMyMa (TeopemMa
Beiiepmpacca)




2 Heo6xomumoe (mlemma depma) v TOCTATOUYHOE YCIIOBHE VK-2.3.2
JIOKQJIBHOTO 3KCTpEMyMa

3 [TonsiTusa rpaguenta, Matpuilbl ['ecce U UX IpUMEHEHUE IS VK-2.3.2
pelieHns 3a/1a4 ONTUMHU3aLUU

4 HcknrodyeHne MHTEpBAJIOB U €r0 MPUMEHEHHUE JIJIs PEIICHUS OIIK-1.3.1
3aJ1a4 ONTUMHU3aLUU

5 Annpokcumanus U €€ MpUMEHEHUE I pEeLICHUs 3a/1a4 OIIK-1.3.1
ONTUMHU3ALNH

6 [ToHsATHS YCIIOBHOM 1 O€3YCIIOBHOW ONTUMHU3AIIIH. OIIK-1.3.1
Heo0xoanMoe yciaoBue 3KCTpemMyMa JUIs 3aa9u C
OrpaHMYEHUSIMU THUIIA PaBeHCTBO (Teopema Jlarpamxka)

7 [TonsTHE YCIIOBHOW U O€3yCIIOBHOW OMTHMH3AITUH. OIIK-2.3.2
HeoOxonumoe yciioBue sxkcTpeMyma Jiisl 3a7auu ¢
OTrpaHUYEHUSIMU THUIIA PABEHCTBO U HEPABEHCTBO (yCIOBUS
Kapyma-Kyna-Takkepa)

8 3amava TMHEHMHOr0 MPOrpaMMUPOBaHUS U OCOOCHHOCTH €€ OIIK-2.3.1
pemenus. Kanonnueckas gopma 3a1auu v nepexos K Her

9 Meton @epma OIIK-2.B.1

10 MeTo] 30J10TOr0 Ce4eHHUsI OIIK-2.B.1

11 Merto mapa6oi OIIK-2.B.1

12 Meroa HpioToOHA U KBa3WHBIOTOHOBCKUE METOIbI (OCHOBHAS OIIK-2.B.1
ujes)

13 MeToa MOKOOPAMHATHOTO CITyCKa OIIK-2.B.1

14 MeTton mrpadHbIX GYHKIIHIA. OIIK-2.B.1

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

16 Cuminekc-MeTo | 171 3a7a4 JMHEHHOT 0 NPOrpaMMHUPOBaHUS OIIK-2.B.1

17 Haiinure skctpemMym 3agaHHoi GyHKIuN MetogoM depma u OIIK-1.V.1
OTIpeIeNIUTE €ro BUJI (MAaKCUMYM UM MUHUMYM)

18 Jlan rpaduk neneBoit pyHkuuu. Bemmonanure rpaduyecku OIIK-1.V.1
YeThIpe UTEPALUK METOa IUXOTOMUU JJIsl TOUCKA MUHUMYyMa
Ha 33JJaHHOM MHTEpBAJIE

19 Hana rpaduk 1uHUN ypoBHS 1eNeBO pyHKuMU. BeinmonaHuTte OIIK-1.V.1
rpaduuecKu TpU UTEPALUU METO/1a TPAJUEHTHOTO CITyCKa IS
ITOMCKAa MMHMMYMA U3 33JaHHON HAa4aJIbHOW TOYKH

20 Jlan rpaduk TuHUHA ypoBHS LeneBoi GpyHkuu. Beimonnute OIIK-1.V.1
rpadudecku Tpu urepanuu Mmeroga Hennepa-Muna nost
IIOMCKa MUHMMYMa U3 33JJaHHBIX HAYaJIbHBIX TOUEK

21 Jan rpadux nenesoit pynkiuu. Boimonunute rpaguuecku qse | OIIK-2.V.1
uTepaluu mueanHoro anroputma (Bee Algorithm) muis noucka
MuHuMyMa. [lapamerps! anroputMa BeIOEpUTE TPOU3BOJIBHO

22 Haiigute kpuTHdeckyro TOUKY 3aJaHHOU 11e1eBON (QYHKIIUU OIIK-2.V.1
IIpY 33/1aHHOM OI'paHUYeHMH MeTos1oM Jlarpanika

23 Haiiaute kpuTHdeckyro TOUKY 3aJaHHOU 11e1eBON (QYHKIIUU OIIK-2.V.1
IIPY 3a/1aHHOM OI'pPaHUYEHHH, UCI0JB3Ys ycnoBus Kapyma-
Kyna-Takkepa

24 Jlana 3aja4a JIMHEWHOr O NporpaMMupoBanusd. Halinure OIIK-2.V.1

peuieHre rpadpudecku

npeICTaBICHBI B Tabnwuie 17.

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI




Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
B KypCOBO paboThI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
BOHpOCBI IJid IIPOBCACHHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Ne /1

IIpuMepHBIii IIepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIUKAaTOpa

1

3ananue ¢ BLIOOPOM OJHOT'O BEPHOT0 OTBETA U3 YeThIpex
NpeaJIoKeHHBIX

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

Yxkaxute OnOImoTeKy si3pika Python, mpumeHsieMyto Jisl YUCIICHHOTO
MOKMCKA SKCTPEMYMOB HEMPEPHIBHBIX (PYHKIIHIA.

a) OpenCV;

b) Scipy;

¢) Scrapy;

d) Pillow.

VK-2.3.2

3agaHue ¢ BLIGOPOM HECKOJBKHX BEPHBIX OTBETOB U3 YeThIpPeX
MPeAI0KEeHHBIX

Hucmpykyus: IIpouumatime mexcm u 6blboepume HECKOIbKO NPAGUTILHBIX
0meemos.

YKaKUTE METOBI /WA AITOPUTMBI, TPUMEHSIEMBIC JIUIS PEIICHHS
MHOTOJKCTpEeMaIbHBIX 3a/1a4.

a) MeTtoz 3010TOTO CEYeHUSI.

b) Cumruiekc-MeTo 1 TMHEHHOTO TPOrPaMMUPOBAHUSI.

c¢) 'enernueckue alIropuTMsl.

d) Anroputm nuen (Bee algorithm).

VK-2.3.2

3agaHue 3aKPBITOT0 THINA HA YCTAHOBJIEHHE COOTBETCTBHS
Hucempyryus: [Ipouumatime mexcm u ycmanosume coomeemcmaue.
ComnocraBbTe 33J]a4M U METOJIBI UX PEIICHHUS.

K xasicootl nosuyuu, obo3nauennoii 6yxeotl, noobepume
COOMBEMCMBYIOWYI0 NO3UYUIO, 0OO3HAUEHHYIO YUGPDPOLL.

1) 3amava ogHOMEpPHON OE3yCIOBHOW ONTUMHU3AINHI

2) 3amaya MHOTOMEPHON 0€3yCIOBHON OMTUMU3AINH

3) 3agada ycIOBHOW ONMTUMHU3AIUYU C OTPAHUYCHHUSIMU THIIA
PaBEHCTBO

4) 3amava yCJIOBHOW ONTUMM3AIMU C OTPAHUYCHUSIMHU THTIA
HEPaBEHCTBO

A) Meton 6aprepHBIX GYHKIUH

B) Meto nokoopAMHATHOTO CITyCKa
C) Merton Jlarpanxa

D) Merton 3010TOTO CEYCHUS

VK-2.3.2

3agaHue 3aKPBHITOr0 THIIA HA YCTAHOBJIEHHE MOC/Ie0BATEILHOCTH
Huempyxyus: Ilpouumatime mexkcm u yCmaHo8Ume 8epHyIo
noC1e008ameIbHOCb.

YK-2.3.2




Tpebyercs ynopsao4uTh METOABI ONTUMU3ALIUY 110 BO3PACTAHUIO
MPUMEHSEMOT0 B HUX MOPSJIKA IIPOU3BOJHON 11eTeBOM QyHKIMH. J{s
AHAJINTUYECKUX METOJIOB — C YYETOM ONPEIECIICHUS TUIIA SKCTPEMYMA.
3anuwume coomeemcmayiowyio nocie008amelbHOCMb OYKE clesa
Hanpaeo.

A) Meron Hetotona

B) Meton ®epma

C) Meroxg BFGS

D) Meton Hennepa-Muna

3aaHue OTKPBITOr0 THIA ¢ Pa3BEPHYTHIM OTBETOM

Unempykyus: Ilpouumaiime mexkcm u 3anuuiume pa3eepHymolii
000CHOBAHMbITI OMEEM.

W3BecTHO, UTO pelieHre 3a1a4uu JMHEHHOro TpOrpaMMUpPOBaHUs
CBOAMTCS K Mepedopy BEPIIMH MHOTOTPAaHHUKA JOMYCTUMBIX PEIICHUH.
Onummre alropuT™ nepedopa BepIINH, peaTu3yeMblil B CUMILIEKC-
METO/IE.

VK-2.3.2

3aganue ¢ BLIOOPOM OJHOI'0 BEPHOI'0 0TBETA M3 YeThIpex
NpeAI0KeHHBIX

Hnempyxyus: Ipouumatime mexcm u gvloepume 00UH NPAGUTbHBIL
omeem.

YkaxkuTe Ki1acc 3aad, 1 pelieHns KOTOPBIX IPUMEHSETCS] CUMILIEKC-
METO/I.

a) 3a/1a4i HETMHEIHOTO MPOrPaMMHUPOBAHUS

b) 3a1aun BBITYKJIOr0 MPOrpaMMUPOBAHUS

C) 3a/1a4¥l TUHEHHOTO MPOrPaMMHUPOBAHUS

d) 3amaum r106IbHONM ONTUMU3AIIHI

OIIK-1.3.1

3agaHue ¢ BLIOOPOM HECKOJbLKHX BEPHBIX 0TBETOB U3 YeThIpex
NpeaJI0KeHHBIX

Hucempyryus: [Ipouumatime mexcm u 6bloepume HECKOIbKO NPAGUTIbHBIX
0meemos.

YKaKuTe METO/IbI ONITUMHU3ALINN HYJIEBOTO MOPSIJIKA.

a) merox Herona

b) meton ®uboHnayun

¢) meton Hinepa-Muna

d) metoq DFP

OIIK-1.3.1

3agaHue 3aKPHITOT0 THINA HA YCTAHOBJIEHHE COOTBETCTBUS
Hucempyryus: [Ipouumatime mexcm u yCmaunosume coomeemcmaue.
ComnocTaBbTe KOXKIOMY METOIY COOTBETCTBYIOIIUI €My KJacc
OIITUMHU3AlMOHHBIX 3a7a4.

K kaorcoou nosuyuu, o6o3nauennoti 6ykeoti, noobepume
COOMBEemMCmMBYIOWYI0 NO3UYUIO, 0003HAUEHHYIO YUPDPOLL.

1) Meron mtpadHbIX GyHKINH
2) Meton Hennepa-Muna

3) Meron depma

4) Meton 30710TOTO CEYCHUS

A) 3amaun yncaeHHON 6€3yCIOBHON OJTHOMEPHOM ONTUMHU3AIIT
B) 3amaum aHanuTHYeCKON ONTUMU3ALIAN

C) 3agaum YMCICHHON YCIOBHOM ONTUMM3AIIAN

D) 3anaum uyncieHHON 6€3yCIIOBHONH MHOTOMEpPHON ONTUMH3AIUN

OIIK-1.3.1

3ana}me 3AKPLBITOro THIMA HA YCTAHOBJICHHE MMOCTCT0BATCIbHOCTH

OIIK-1.Y.1




Hnempyxyus: Ilpouumatime mexkcm u yCmaHosume 8epHyI0
nocned08amenbHOCHb.
VYKaxxuTte nociaea0BaTesIbHOCTb JEHCTBUMN, BBIIOJIIHAEMYIO Ha KaX101
nrepanuu Merona Hennepa-Muna.
3anuwume coomeemcmayouyo nocied08amenbHOCmb OYK8 clleéd
Hanpaeo.

A) Tlpu HEOOXOIUMOCTH — pacTsHKEHHE / CKaTHE CUMILICKCa

B) Orpaxenue cummiekca

C) CopTupoBKa BepIIUH CUMILICKCA

D) Ilpu HE0O6XO0IUMOCTH — III00ATBHOE CKATHE CHMITIICKCA

10

3agaHue OTKPBHITOIO THIIA C PA3BEPHYTHIM 0TBETOM

Huempyxyus: [pouumaiime mexcm u 3anuuiume paseepmymoiti
000CHOBAHMbBIU OMEEM.

VYkaxkuTe, Ha KAKOM MHOKECTBE TOUYEK 11eJ1€BOM (DYHKIUH, COTJIAaCHO
Metonry Depma, MOTYT JiexKaTh TOUKH dKcTpeMyma. OTBET 000CHYyiITE.

OIIK-1.V.1

11

3agaHue ¢ BLIOOPOM OJHOT0 BEPHOI'0 0TBETA M3 YeThIpex
NpeaJIoKeHHBIX

Uncmpyxyus: Ilpouumatime mexcm u 8vibepume 0OUH NPABUTILHBLLL
omeem.

VYKakuTe OHIalH-CPeICTBO, IPUMEHIEMOE AJIs1 YUCIECHHOTO U
AQHAJIMTUYECKOTO PEIICHUsI MaTeMaTUYECKUX 3a/1a4, B TOM YHCIIE — 33]a4
ONITUMH3AINN

a) WolframGamma

b) WolframAlpha

c¢) TitaniumAlpha

d) TitaniumBeta

OIlK-2.3.1

12

3anaHue ¢ BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB U3 YeThIpex
NpeAI0KeHHBIX

Hnempyxkyus: [pouumaiime mexcm u 8bibepume HEeCKOIbKO NPAGUILHBIX
omeemos.

VYKaKUTE COCTABIISIIOIIIE YBONIOLUH, PEATU3yEeMbIE B KIIACCUUECKUX
TCHETUYECKUX aJITOPUTMAX.

a) Myranus.

b) CkpemrBanue.

c¢) Penykuus.

d) Ot6op.

OIIK-2.3.2

13

3aganne 3aKpHITOro THINA HA YCTAHOBJIEHHE COOTBETCTBHS
Hnempykyus: [lpouumatime mekcm u yemanogume coomeencmeue.
ComocTaBbTe Kax10i QyHKIMH s3bIka Python BeImonHSIEMOe eit
JIEUCTBUE.

K xaoicootl nosuyuu, obo3nauennoll 6yxeotl, noobepume
€COOMBEMCcmMEYIouYI0 NOZUYUIO, 0003HAUEHHYIO YUPDPOII.

1) solve
2) diff
3) minimize
4) eval

A) BBIYHCIIEHUE BBIPAKECHUS

B) mouck muanmMyma

C) BbIUUCIIEHUE TPOU3BOJIHON
D) pemienue cucteMbl ypaBHCHHIM

OIIK-2.3.2




14 3aaHue 3aKpPbITOr0 TUIIA HA YCTAHOBJIEHHE MOCJI€10BATEIbHOCTH OIIK-2.¥.1
Hucmpyxkyusa: IIpouumatime mexcm u yCmanogume 6epHyio
noc1e008amenbHOCMb.
Tpebyercst ymopsiioYuTh ONTHMH3AIMA METO/IBI TI0 BO3PACTAHUIO
CIIO)KHOCTH MX pealin3aluy 0e3 UCIOIb30BaHus OMOIHOTEK.
3anuwume coomeemcmayouyI0 nocie008ameIbHoCmsy OyKe cieéa
Hanpaso.

A) MeTto/1 30710TOr0 ceueHus

B) Meton mrpadubIx GhyHKIIMMA

C) Mertoa nokoOpAMHATHOTO CIIyCKa

D) Meton PozenOpoka

15 3agaHue OTKPBITOIO THIIA C PAa3BePHYTHIM 0TBETOM OIIK-2.B.1
Uncempykyus: Ilpouumaiime mexkcm u 3anuwiume pa3eepHymolii
000CHOBAHMbIT OMEBEM.

Ha si3p1ke Python Hanummte QyHKINIO, BBIMOTHSIONIYIO TTOUCK
MUHHUMYyMa METOJIOM IUXOTOMUH.

BxonHble nanusbie: 1eneBas QyHKIMs, JeBas TpaHHIla HHTEpBaia
IIOMCKa, NpaBasi IpaHUIa UHTEpPBaJla IOMCKA, TOYHOCTb.

BrixoaHble faHHBIE: 8.6CI_II/ICCEI TOYKH MUHUMYMaA.

Kirour mpaBMIBHBIX OTBETOB Ha TecThbl pasMemieHbl B I[lpumokenun 1 x PII u
HaxomATcsl y crenuanuctoB nmo YMP xadenpst 41, 3amecturens 3aBeayroniero kadenpoi u
PYKOBOAMTENSE 00pa30BaTeNbHOM MPOrpaMMBl.

Cucrema OLIEHMBAaHUS TECTOBLIX 3aJaHMH TOKa3aHa B Tabuie 18.1
Tab6muna 18.1 — Cucrema OLlEeHUBAHKS TECTOBBIX 3aJaHUN

Ne VYka3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHusA
(6anbl, MOJyYEeHHBIE 32 BBITTOIHEHHUE \
XapaKTePUCTHKA PABIILHOCTHA OTBETA)

3amaHue 3aKpBITOTO THIIA HA
YCTaHOBJICHHE COOTBETCTBUS
CUMTAETCSl BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHS
(MO3MILIUU U3 OTHOTO CTONOIA
BCPHO COIMOCTABJICHBI C TO3ULIUAMU
JPYToro cTojoua)

[TonHOE COBIaieHUE ¢ BEPHBIM OTBETOM
onieHuBaetcs 1 0aniom, HEBEpHBIN OTBET
i ero orcyrctBue — 0 6amioB (160
YKa3bIBAETCS «BEPHO» \ «HEBEPHOY)

2 3ajanue 3aKphITOrO THIA HA [TonHOE COBMaEeHNE C BEPHBIM OTBETOM
YCTAHOBJICHHE olieHuBaercs 1 6amiom, eciy JOMYIIEeHbI
MIOCJIEIOBATEIBHOCTH CUUTACTCS OMMOKH WA OTBET OTCYTCTBYET — 0
BEPHBIM, €CITU TPABUIILHO YKa3aHa | 0ayuioB (JIWOO yKa3bIBAETCS «BEPHOM\
BCS MTOCJIEI0BATEILHOCTD ITU(DP CHEBEPHOY)

3 3ananue koMOMHUpoBaHHOTO TuNa | [lonHOE coBMajieHne C BEPHBIM OTBETOM
C BEIOOPOM OJTHOTO BEPHOTO OTBETa | OIleHUBaeTcs | O6anaoM, HEBEpHBINH OTBET
U3 YETHIPEX MPEIOKEHHBIX U Wi ero orcyrcrBue — 0 6amioB (160
000CHOBaHHEM BbIOOpA CUMTAETCSA | YKA3bIBAECTCSA «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CITU MPABUIBHO YKa3aHa
ud)pa v MPUBEICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPU
BbIOOpE OTBETA

4 3ananue koMOMHUpoBaHHOTO TuNa | [lonHOE coBMajieHne C BEPHBIM OTBETOM

C BBIOOPOM HECKOJIbKHX BapHAHTOB
OTBCTA U3 NPCIJIOKCHHBIX U
pa3BepHYTHIM 00OCHOBaHUEM

oreHuBaeTcs | 6ayuiom, eciy JONmyIICHBI
OIIMOKY WJIH OTBET OTCYTCTBYET — 0
O0ayIoB (JTIMOO YKA3bIBAETCS «BEPHOM\




BBIOOpA CUMTACTCSI BEPHBIM, €CITH CHEBEPHOY)
NPaBUIBHO YKa3aHbl HUPPHI U
NIPUBEICHBI KOHKPETHBIC
APTrYMCHTBI, UCITIOJIb3YCMBIC IIPU
BHIOOpE OTBETOB

5 3alaHue OTKPBITOTO THUIIA C IIpaBUIBHBIN OTBET 3a 3aJaHUE
Pa3BEPHYTHIM OTBETOM CUHMTACTCS | OLEHHMBAeTCs B 3 Oayuia, eCiy JAOIMyIeHa
BEPHBIM, €CITH OTBET COBIAJIACT C oJlHa OIKOKA \ HETOYHOCTbH \ OTBET
STAJOHHBIM O COAEPKAHUIO U NpaBWIBHBIHN, HO HE TOJHBIN - | Oa,
MOJTHOTE eciy JomyineHo 6onee 1 ommbku \ oTBET

HEeTPaBUJIBHBIN \ OTBET OTCYTCTBYET — 0
0amioB (JIM0O yKa3hIBACTCS «BEPHOM\
CHEBEPHOY)

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0yueHus, npecTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne i/ IlepeueHb KOHTPOJIBHBIX PabOT

1 Merton @epma

Ycnosus Kapyma-Kyna-Takkepa

CHUMILUIEKC-METOT

MeToj 30JI0TOr0 CEUECHHUS

Merto mapaboi

Merton HeroToHna

Meton Hennepa-Muia

el EN o WLV, J N SN USRI} \ O]

MeTton mrpagHbIX QYHKIMHA

10.4. MeTtonuueckne  Marepuabl, OTpENENSIOMNUE  TPOLEIYpbl  OLCHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, coJepxkarcsi B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauyeckue YKa3zaHusd JJIsd O6y‘{aIOIHI/IXC$I 1O OCBOCHHIO AU CITUIIIIMHBI

11.1. Meronuyeckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOkKEeHHe ydeOHoro marepuana. Ha3HadeHune COBpEeMEHHOH JieKIUHU B
paMKax IUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTHh BCIO MH(OPMALMIO TIO TeME, 2 B OCBOCHHUH
byHIaMeHTalIbHbIX Mpo0JeM JUCHMIUIMHBI, METOJO0B HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JOCTIOKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIHUYECKYIO,
OpPraHU3alMOHHYIO U MHPOPMAMOHHYIO (QyHKIMU. JIeKus pacKpbIBaeT MOHATUHHBIN anmnapar
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT IEeIbHOE NPEACTaBICHUE O AUCIUILIMHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTMMU JUCIUIUIMHAMM.

[TnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIIOJIy4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX OIPEIEISIETCS 1IEIEBOM YCTAHOBKOM K Ka)XK/10M KOHKPETHOU TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO C MPENOaBaTEIeM;

— pa3BuTHE NPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K TpPEeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.




— TOsBJIIEHUE HEOOXOMMOr0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITENIbHON PabOTHI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OV KaMIINe TO/bl;

— Hay4yuTbhCS METOJUYECKH 0OpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJIOKECHUS, TPUXOAMTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3IMYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpauued ClIaiJoB U
UCIOJIb30BAaHUEM Pa3laTOYHOr0 MaTepuaja IpU IMPOBEIEHUM KOPOTKHX JUCKycCHHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJCIIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa npe1ocTaBieHus JEKIIHOHHOTO0 MaTepuaa:

—  IIOCTaHOBKa 33J1a4H;

—  ONHMCaHUE METOJIOB U AJITOPUTMOB, IPUMEHSEMBIX ISl €€ PEeIICHHS;
—  JIEMOHCTpAIHs IPHUMEPOB;

—  000011eHNEe U3T0KEHHOTO MaTepHaa;

—  OTBETHI Ha BO3HUKAIOILME BOIIPOCHI 110 TEME JIEKLIUH.

11.2. Meronnyeckue yka3zaHus i OOYYalOIIMXCS IO BBINOJIHEHUIO JITAOOPATOPHBIX
pabor

B xoxe BeIoOMHEHHS Ja0OpPaTOPHBIX paboT OOydYaromMHCS [OJKEH YIrIIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIIMOHHONW XapaKTEPUCTHKOW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUs JUCLUIUIMHBL, ONpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE MU JETAN3alldsg TEOPETUYECKHX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 71a00paTOpHBIM
000py/TI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOOBaHUs K MPOBEICHUIO JTAOOPATOPHBIX pabOT
[Ty6nukyroTcs B muayHOM KabuHete: https://pro.guap.ru

Crtpykrypa u hopMa oTueTa 0 1a00opaTOpHOM paboTe
[Ty6nukyroTcst B tmaHOM KabuHeTe: https://pro.guap.ru

TpeGoBanust Kk opopMIIEHHIO OTYETa O TabOpPaTOPHOU paboTe
[Ty6nukyroTcs B muayHoM kabunete: https://pro.guap.ru

11.3. Meronnyeckue ykazaHus IS 00y4aroMuXcs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPENoaBarelis, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢opMe OOyYeHHS, CaMOCTOATENbHAass paboTa MOXKET
BKIIIOYATh B €05 KOHTPOIBHYIO PaboTy.



B mporiecce BBHIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpasHoe MIaHupOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIeUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydaromuxcs
10 3204HOM (hopMme 0OyueHUS).

11.4. Metonuueckre yKa3zaHus MJisi OOYyYalOlIUXCS IO TPOXOXKJICHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPELyCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCYLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIEeJbI OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUIUINHBI.

Texymuii KOHTPOJIb YCIIEBaEMOCTH BKJIIOYAET B c€0s1 yyeT KauecTBa BBIOJIHEHUs padoT.
[Tpu mpoBeneHUHU MPOMEKYTOUHOM aTTECTAIlMM OLIEHKA Pe3y/IbTaTOB O0yUYEHUS MO JUCLUILUIMHE
B PABHBIX JIOJIIX YYUTBIBAET PE3YJIbTAThI 3a4€TA U TEKYILLErO0 KOHTPOJIS.

11.5. Meronuueckue ykazaHUs Uil O0y4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTECTAaLlUU.

IIpomexxyrounass  arrectanuss  OoOyyarOIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO auciuiuinHe. OHa BKIIIOYAET B
ceOst:

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (¢GopMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
oOy4aromuMcsl TpU U3YYEHUU AUCLUMIUINHBI, PU BBIMOJIHEHUN KYPCOBBIX IIPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKAECHUH NMPAKTHK C aTTECTAIIMOHHON OLEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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