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AHHOTaUs

HucuumnuHa «MeToasl ONTUMU3AIMMY BXOAUT B 00pa3oBaTENIbHYIO MpOrpammy
BBICIIETO 00pa3oBaHUsT — TWPOrpaMMy MAarucCTpaTypbl TI0 HAMPaBICHHUIO TOJITOTOBKH/
crenpanbHocTH  09.04.01 «MHpOpMaTHKa M BBIYHCIUTENIbHAS TEXHUKA» HAMPaBICHHOCTH
«MynbTUMEIUIHBIE TPHIOXKEHUS CO CJIOXHBIMUA  IOJIb30BATEIbCKUMHU  HHTEpdericamu
(BupTyasibHas W JOTOJHEHHAs PEaIbHOCTH)». Jucuumirnaa peanusyercs kadeapoit «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, €CTECTBEHHOHAyUYHBIC, COI[MAIbHO-DKOHOMUYECKHE M MpodeccCHOHaTbHbIC
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 YHUCJIE C MCIOJIb30BAHUEM COBPEMEHHBIX MHTEICKTYAbHBIX TEXHOJIOTHMA, AJIs
petieHus mpodecCHOHAIBHBIX 3a/1a9)

Copep:xaHue NUCHUIUIMHBI OXBAaTHIBAET KPYr BOMPOCOB, CBSI3AHHBIX C PEUICHHEM 3ajay
HEIPEPBIBHON U JUCKPETHOW ONTUMH3ALUY.

[IpenogaBanue AUCHUIUIMHBI MpeAycMAaTpUBaET cCienyromue (GopMbl OpraHU3aINH
y4eOHOTO Mpolecca: JeKIHH, JIA00paTopHbIe pabOThl, CAMOCTOSTENbHAS PA00Ta 00YJIarOIIETr OCs.

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

OO0miasi TpyAOEMKOCTh OCBOEHHS JMUCLUHUIUIMHBI COCTaBISAET 6 3a4eTHBIX enuHul, 216
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[Tonyyenune oOydarommMucs 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.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W 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-
HKOHOMUYECKHUE 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
Ob6menpodeccnoHanbHbBIE | 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 HHPOPMAIIMOHHO-
npodeccHoHaATbHBIX
sanau KOMMYHHKAITUOHHBIX U MHTEIUICKTYaTbHBIX

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
[P U3YYCHUH CIETYIOIINX 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 AUCIUILITUHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp OUCHUUNITUHDL, 6/ 216 6/ 216
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexum (J1), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHubie padoTs (JIP), (uac) 8 8
KypcoBoii nmpoekT (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. 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 3

Paznen 1. AHanuTHYeCKHEe METOABI ONTUMH3ALNN
Tema 1.1. AHanuTHUECKHE METOABI O€3yCIOBHON
ONTUMU3ALUU 2 2 100
Tewma 1.2. AHanTUTHYECKHE METOMBI YCIOBHOM
ONTUMM3ALUU

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

Tema 2.2. UncneHHbIE METOIBI MHOTOMEPHOM
0€e3yCII0BHOM ONMTHMHU3ALIUH 6 6 100
Tema 2.3. HucneHHble METObI YCIOBHOM
ONTHMHU3aLNU

Tema 2.4. YuciieHHble METOABI III00ATBLHON
ONTHMHU3ALNU

Hroro B cemecTpe: 8 8 200

Hroro 8 0 8 0 200

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarloIMMUCS  OMNpENeJCHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCHOHAIBHON e TEIHHOCTHIO.

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. JIuneitHoe nmporpaMMupoBaHue

[TocranoBka 3a/1a4u JUHENHOT O MIPOrpaMMHUPOBAHUS.
I'papuueckoe pemenue 3agauu. CUMILIEKC-METO/.

2 YuciaeHHbIEe METOAbI ONTHMHU3ALNU

Tema 2.1. YucnenHnass MHOrOMepHasi ONTUMHU3AIUS

Meton mokoopauHaTHOTO ciycka. Meton PozenOpoka. Meton
Xyka-Jlxusca. Meron Hennepa-Munma. Meton TpaJireHTHOTO
cnycka. Meron HproToOHa M KBa3MHBIOTOHOBCKHE METO/IBI.

Tewma 2.2. UucneHHbIE METOBI TTI00ATHFHOM ONTHMH3AITII
[TocranoBka 3amaun rmobanpHON onTuMmu3anuu. Kimaccuduxanms
METOOB  TiobanmpHOW  ontumm3ammu. Bee  Algorithm.
I'enernyeckue anroputMsl. Anroputm Differential Evolution.
Tema 2.3. UncneHHbIE METO/ABI YCIOBHON ONTUMH3ALINHT
[TocTaHOBKA 3a/1a4M YHUCICHHON yCIOBHOW ONTUMH3aLMU. MeTo
mrpadHbIX GyHKIUNA. Meton 6apbepHbIX (QYHKIIHA.

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0HIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSTUN 3aHATHHI (uac) MMOATOTOBKH, | JUCITHII
(dac) JIUHBI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO
Bcero
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TAOIHIIE 6.
Ta6ymia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 aux No
No TpymoeMKoCTh, | IPaKTUYECKOM | pa3ena
HaunmenoBanue 1abopaTopHbIX paboT pya > | TP pasit
/1 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 3
1 MmuoromepHasi 6€3yciI0BHasE ONTUMH3AIHS 4 4 1,2
2 YuciieHHas riio0ajbHas ONTHUMA3ALNS 4 4 2
Bceero 8 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4aroImuXCcs
Bunsl camocTosTensHON paboThl U €€ TPYL0EMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabmauna 7 — Bunbl caMmocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuraia
80 80
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Homamraee 3amganne (/13)
KontposbHble paboTsl 3a04HruKOB (KP3) 70 70
IToaroToBka K MpoOMEXKyTOYHOU 32 32
arrectanuu (I1A)
Beero: | 200 200

5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YYAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)




Y4eOHO-MeTOINYEeCKHE MaTepualibl ISl CAaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B

na. 7-11.

6. IlepeueHb MeyaTHBIX U FITEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHb eYaTHBIX U JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabmuIle 8.
Ta6mumia 8— [lepeueHb MMeYaTHBIX U AJIEKTPOHHBIX YYCOHBIX U3JaHUN

KomgecTso SK3EMILLIPOB B

Hlnp/ bubnuorpaduyeckas ccpuika OubnmoTexe
URL agpec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
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 metonsi 1 | 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 ', @. TpakTrdeckas ontumusanus / . 29
47 ', V. Mroppeii, M. Paiit; Pen.: A. A.
[Terpos; [ep.: B. 1O. Jlebener. M. : Mup,
1985. 509 c.
519.86(075) | Mowucees, H. H. MeToapl onTHMHU3a1INH : 1
M74 [Yue6.mocobue 1ist By30B IO
crerl."IIpuknagnas maremaruka'"] / H. H.
Mouwucees, 1O. I1. UBaaunos, E. M.
Crongposa. M. : Hayka, 1978. 351 c.
519.6/8 bangu, b. Metoae! onTUMH3aIMH : BBOAHBIA | 17
b23 kypc / b. bannu ; [Tep.: O. B. [lluxeesa, B. A.
Bousbiackuid. npouss. usa. - M. : Paano u
cB:3b, 1988. 127 c.
519.6/.8 ITanTenees, A. B. MeToapl oNTHMH3AIIAH B 5
IT16 npUMepax M 3ajayax : yueOHoe mocodue / 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 MAKCUMYM H
munumyMm / J1. O. Wxnspcekwuii, H. H. Yennos,
W. M. Sraom. - M. : Hayka. ['n. pen. ¢us.-
mart. nut., 1970. - 335 c.
7. IlepeueHb NMEKTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
nH()OpPMaAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-

TGHGKOMMYHHKaHHOHHOﬁ CETH

«HTEepHETY,

npuBezieH B Tabnuue 9.

HEOOXOIUMBIX [UISI OCBOEHHS IUCIHIIINHEI




Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIbHBIX PECYpcoOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue

He npenycmorpeno

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTHI
8.1. IlepeyeHr mporpaMMHOTO OOECIIEYECHHUS, HCIOJIB3YEMOro IPH OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIecca M0 JUCIUILIHHE.
[Tepeuenp nuCmoNIB3yeMOro NPOrpaMMHOTO OOecneueHHs peicTaBieH B Tadbmuie 10.

Tabmuna 10— [lepeuers nporpaMmMHOTo 0O€CIICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CocraB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [T  OCYIIECTBIICHHS
00pa30BaTenbpHOTO Mpoliecca Mo JUCIUILINHE, TIpecTaBlieH B Tabmumel2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmMeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH )

JIekuMoHHAs ayUTOpUs

2 | BeluncnurenbHas maboparopust 52-07, 52-09

10. OueHouHsble cpeAcTBa AJis MPOBEACHUS TPOMEKYTOUHON aTTECTAlUN
10.1. CocTaB OLIECHOYHBIX CPEACTBIJISI TPOBEACHUS TPOMEKYTOUHOW AaTTECTALUH
oOyJaromuxcs Mo AUCHUIUINHE IPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OLEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bus npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
JuddepenurpoBaHHblil 3a4ET Cnmcok BOIpPOCOB;
TecTsl;
3amaun.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YpPOBHSI CHOPMHUPOBAHHOCTH (OCBOEHHSI)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHas  mKala — MOAYJIBHO-PEHMTUHTOBOM  CHCTEMBbl  YHHUBEPCUTETa,  IMpaBHIIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL




Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-OayUIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €TI0 U3JIaracr;

— ONHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTIIMYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTLHOCTBIO HAIIPABIICHUS;
— yMeJno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM H/JICH;
— JIeJIaeT BBIBOABLI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CITEIMAIM3UPOBAHHBIX MIOHITHMA.
— 00yyJarouuics TBEPI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUS OCHOBHOWU
JUTEPaTypHI,
«ODOLLIOY — HE JIOIYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3AYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHBIC MTOJO0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTypHl;
— JIOIYyCKaeT HECYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHHHM 3HAHUI
«3AYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHU BBIBOJIOB M 000OIIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3aUTEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHNUN 3HAHU;
— HE MOXKET apryMEHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,;
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TumnoBble KOHTPOJIbHBIC 33JaHUSI UITU HHBIE MAaTEPUAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa

No mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHAWKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuue 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera JHKaTOpa
1 [ToHsATHS T00aTFHOTO U JIOKAJIBHOTO AKCTpEMyMa. Y CIIOBUS VYK-2.3.2
CYLIECTBOBaHMS I100aJILHOTO 3KCTpeMyMa (Teopema
Beliepmrpacca)
2 Heobxonumoe (memma depma) U 1O0CTATOYHOE YCIOBHE VK-2.3.2
JIOKQJIbHOTO 3KCTpEMyMa
3 IlonsTHA rpaavenTa, MaTpulbl ['ecce U UX IPUMEHEHHE U1 YK-2.3.2




PEICHUA 3aJa49 ONNTUMHN3allNnN

4 HcxnroyeHne MHTEPBAJIOB U €r0 IPUMEHEHUE JUIS PELLICHUS OIIK-1.3.1
3aJja4 ONTUMU3ALHUU

5 Annpokcumanys u ee IpUMEHEHHE JIJIs1 PEeIICHUs 3a1a4 OIIK-1.3.1
ONTUMM3ALUU

6 [ToHsTHS YCIOBHOW U 0€3yCIIOBHOW ONTHMH3AIIHH. OIIK-1.3.1
Heo6xoanMoe yciaoBue s3kcTpemMyma Juis 3aJa4u C
OrpaHUUYEHUSIMU THUIIA paBEHCTBO (Teopema Jlarpanxa)

7 [TonsTHE YCIIOBHOM M O€3YCIIOBHOW ONTUMHU3AITUH. OIIK-2.3.2
Heo0xoanMoe yciaoBue 3KcTpemMyMa JUis 3a1a9u C
OrpaHUYEHUSIMH TUIIA PABEHCTBO U HEPABEHCTBO (yCIOBUS
Kapyma-Kyna-Takkepa)

8 3ajaua TMHEHHOTO TPOTrPAMMHUPOBAHKS M OCOOCHHOCTH €€ OIIK-2.3.1
pemenust. Kanonndeckas opma 3a1a4u v epexos K Heil

9 Meron ®epma OIIK-2.B.1

10 Meton 30JI0TOTO CEUEHUS OIIK-2.B.1

11 MeTton napabon OIIK-2.B.1

12 Meron HeroToHA ¥ KBa3WHBIOTOHOBCKHE METO 1Bl (OCHOBHAS OIIK-2.B.1
unes)

13 MeTto1 NOKOOPAMHATHOIO CIIYCKA OIIK-2.B.1

14 Metox mrpadHbIX QYHKIHIA. OIIK-2.B.1

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

16 CuMILIEKC-METO I AJ1s1 3a]1a4d JJUHEUHOTO MPOrpaMMHUPOBAHUS OIIK-2.B.1

17 Haiinure skctpemym 3amanHoi GyHKimu Mmetogom Oepma u OIIK-1.V.1
oIpeJieNIuTe ero Buj (MaKCUMYM MJIM MUHUMYM)

18 Han rpaduk neneBoit pyHkiyu. Beinoanute rpadguuecku OIIK-1.V.1
YeThIPE UTEPALUN METOJA IUXOTOMHUH JJIsl IOUCKA MUHUMYyMa
Ha 33JJaHHOM MHTepBaje

19 Jlana rpaduk TUHUIA ypoBHSA 1eseBOM QyHKIMH. BimonxnuTe OIIK-1.V.1
rpaduyecKy TpU UTEPALUK METOIa TPAJAUEHTHOTO CITyCKa JJIs
IIOMCKa MUHMMYMa U3 3aJJaHHOW HAa4aJbHOW TOYKH

20 Jlan rpadux JMHUN ypOBHS 11eNeBOM pyHKuMU. BeimoaHure OIIK-1.V.1
rpadudecku Tpu urepauuu merona Hennepa-Muna s
MIOMCKa MUHUMYMa M3 33JJaHHbIX HaYaJIbHbIX TOUYEK

21 JaH rpaduk neneBoit ¢pyHkuuu. Beimonnure rpaguuecku 1se | OINK-2.V.1
uTepauuu muenuHoro anropurMa (Bee Algorithm) ns noucka
MuHHMyMa. [lapameTps! anropurMa BeIOEpUTE MPOU3BOJIBHO

22 Haiigute kpuTudeckyro TOUKy 3aJaHHOU 11e1eBON (QYHKIIUU OIIK-2.V.1
IIpY 33/1aHHOM OI'paHUYeHMH MeTosioM Jlarpanika

23 Haiinute KpuTHUECKYIO0 TOUKY 3a/JaHHOH 11eJIeBON (PyHKLIUU OIIK-2.V.1
MIpH 33/1aHHOM OTpaHUYEeHHH, UCTIONB3Ys ycioBus Kapyma-
Kyna-Takkepa

24 Jlana 3aaya TMHEWHOrO MporpaMMupoBanus. Halnnre OIIK-2.V.1

penieHue rpadpuiecku

Ilepeyenp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
npeJcTaBieHbl B Tadnuie 17.
Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTHUPOBAHUS/BBITIOIHEHUS

KYpCOBO# pabOThI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocel st mpoBeneHus MPOMEXKYTOUHOM aTTecTalli B BHJE

npeJcTaBiIeHbl B Ta0uie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

TECTUPOBAHUA

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

1

3aganue ¢ BLIOOPOM 0JJHOT'0 BEPHOI'0 OTBETA U3 YeThIpex
MPeAI0KeHHBIX

Uncmpyxyus: Ipouumatime mexkcm u evibepume 0OUH NPasUIbHbLL
omeen.

VYxkaxure Oubnmoreky s3bika Python, mpuMensiemyro Asist 4MCIeHHOTO
MOMCKA DKCTPEMYMOB HENIPEPHIBHBIX (DYHKITHIA.

a) OpenCV;

b) Scipy;

¢) Scrapy;

d) Pillow.

VK-2.3.2
OIIK-2.Y.1

33}13]!1/16 C BblﬁOpOM HECKOJBKHX BEPHBIX OTBETOB U3 YE€THIPEX
NPEeAJI0KCHHBIX

0meemos.
VYKa)XuTe METOIbI U/WIH AJITOPUTMBI, IPUMEHSIEMBIE JUIs PEIICHUS
MHOTO9KCTPEMAJIbHBIX 3a/1a4.

a) MeTtoz 3010TOTO CeYeHUSI.

b) CuUMIUIEKC-METO TMHEHHOTO MTPOrPaMMUPOBAHUSI.

c¢) ['enernueckue anropuTMBsl.

d) Anroputm nuen (Bee algorithm).

Hnempyxyus: Ipouumatime mexcm u gbloepume HECKOILKO NPABUTbHBIX

VK-2.3.2
OIIK-2.V.1

3agaHue 3aKPHITOT0 THINA HA YCTAHOBJIEHHE COOTBETCTBHS
Huempyryus: [lpouumatime mexcm u yCmanosume coomeemcmaue.
ComnocTaBbTe 33J]a4M U METOJIBI UX PEIICHHUS.

K xasicootl nosuyuu, obo3nauennoii 6yxeotl, noobepume
COOMBEMCMBYIOWYI0 NO3UYUIO, 0O03HAUEHHYIO YUGDPOLL.

1) 3amava ogHOMEpPHON OE3yCIOBHOW ONMTUMHU3AINHT

2) 3amaya MHOTOMEpHOMN 0€3yCIOBHON ONTUMU3AINH

3) 3agada ycIOBHOM ONTUMHU3AIUYU C OTPAHUYCHHUSIMHU THUTIA
PaBEHCTBO

4) 3amava yCJIOBHOW ONTHMHU3AIMU C OTPAHUYCHUSIMHU THIIA
HEPaBEHCTBO

A) Meton 6aprepHBIX (GYHKIUH

B) Meto nokoopAMHATHOTO CITyCKa
C) Merton Jlarpanxa

D) Meton 3010TOTO CEUCHUS

VK-2.3.2
OIIK-2.V.1

3agaHue 3aKPBITOr0 THIIA HA YCTAHOBJIEHHE 10CJIe0BATEIbHOCTH
Huempyxyus: Ilpouumatime mexkcm u yCmaHo8ume 6epHy0
noCc1e008amenbHOCMb.

Tpebyercst ynopsiiouuTh METOIbI ONTUMHU3AIIMH TI0 BO3PACTAHUIO
MPUMEHSEMOT0 B HUX TTOPSIIKA TPOU3BOIHON 11eIeBOUM GyHKIMU. st
AHAIIUTUYCCKUX MCTOOB — C YUCTOM OIIPCACIICHUSA TUIIA SKCTpEMYyMa.
3anuwume coomeemcmayouyo nociedo8amerbHoCmy OYK8 clesd

YK-2.3.2
OIIK-2.V.1




Hanpaso.
A) Meron Herotona
B) Meton ®epma
C) Meroa BFGS
D) Meton Hennepa-Muna

3aaHue OTKPBITOr0 THIA ¢ PA3BEPHYTHIM O0TBETOM

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

W3BecTHO, UTO pelieHre 3aJauu JMHEHHOr0 TPOrpaMMUpPOBaHUs
CBOAMTCS K Mepedopy BEPIIMH MHOTOTPAaHHUKA JTOMYCTUMBIX PEIICHUH.
Onuiure alropuT™ nepedopa BepIIvH, peaTu3yeMblii B CUMILIEKC-
METOJIE.

VK-2.3.2
OIIK-2.V.1

3ananue ¢ BLIDOPOM OJJHOTO BEPHOI0 OTBETA U3 YeThIpex
NpeAI0KeHHBIX

Hucempyryus: [lpouumatime mexcm u 6bibepume 00UH NPABUTbHBLU
omeen.

VYkaxkuTe Ki1acc 3a1a4, Ui PeUICHUs KOTOPBIX TIPUMEHSIETCS] CHMILICKC-
METO/.

a) 3aJ]a4u HeJIMHEWHOTO TPOTPaMMHUPOBaHUS

b) 3a1aun BBITYKJIOrO MPOrpaMMUPOBAHMUS

C) 3aJ]a4u JIMHEHHOTO MPOTPaMMHPOBAHUS

d) 3amaun 1106aTEHON ONTHMH3AITTT

OIIK-1.3.1
OIlK-2.3.2

3aganue ¢ BbIOOPOM HECKOJIbKHX BEPHBIX OTBETOB M3 YeThIpex
NpeaJI0KeHHBIX

Hnempyryus: Ipouumatime mexcm u gvloepume HECKOJIbKO NPAGUTbHBIX
omeemos.

YKaKuTe METO/bI ONITUMHU3AIINN HYJIEBOTO MOPSIJIKA.

a) mero Herona

b) meTon duboHaUIN

c¢) meton Hinepa-Muna

d) merog DFP

OIIK-1.3.1
OIlK-2.3.2

3aganue 3aKpHITOro THNA HA YCTAHOBJIEHHE COOTBETCTBUS
Huempyryus: [Ipouumatime mexcm u yCmanosume coomeemcmaue.
ConocraBbTe KaKJIOMy METO/1Y COOTBETCTBYIOIUI €My KJlacc
ONITUMH3AIIMOHHBIX 3aj1ay.

K kasrcoou nosuyuu, o6o3nauennoti 6ykeoti, noobepume
COOMBEeMCmMEYIouYI0 NO3UYUIO, 0003HAUEHHYIO YUPPOI.

1) Meron mwtpadHbIX GyHKINH
2) Meron Hennepa-Muna

3) Meron depma

4) Meton 3010TOTO CEYCHUS

A) 3amaun yncaeHHON 6€3yCIOBHON OJTHOMEPHOM ONTUMHU3AITIT
B) 3angaum aHanuTHYECKON ONTUMU3ALUU

C) 3agaun yKCICHHON YCIOBHOM ONTUMH3AIIUN

D) 3anauu yucieHHoN 6€3yCIOBHONH MHOTOMEPHON ONTUMH3AIUN

OIIK-1.3.1
OIIK-2.3.2

3aaHue 3aKPbITOr0 THIIA HA YCTAHOBJICHHUE MOCJIeI0BATEIbHOCTH
Uncmpyxkyus: Ipouumatime mexcm u ycmanogume 6epHYyIO
nocne008amenbHoCHb.

YKaxure 1ocine10BaTeIbHOCTh JEHCTBUM, BBITOIHAEMYIO Ha KKIO0U
urepannu Meroga Hennepa-Muna.

OIIK-1.3.1
OIIK-2.3.2




3anuwume coomeemcmayouyo nocie0o8amerbHoCmy OYKe clesd
Hanpaeo.
A) Tlpu HEOOXOIUMOCTH — pacTsHKEHHE / CKaTHE CUMILICKCa
B) OrpakeHue BeplIMHBI CUMILIEKCA
C) CopTupoBKa BepIIUH CUMILIEKCA
D) Ilpu He0O6XO0IUMOCTH — III00ATBHOE CKATHE CHMITIICKCA

10

3agaHue OTKPBHITOIO THIIA C PAa3BEPHYTHIM OTBETOM

Huempyxyus: [lpouumaiime mexcm u 3anuuiume paseeprymoiti
000CHOBAHMbBIU OMEEM.

YKakuTe, Ha KAKOM MHOKECTBE TOUYEK IEIeBON (DYHKITUH, COTIIACHO
Metory depma, MOTYT JiexKaTh TOUKH 3KcTpeMyma. OTBeT 000CHYyilTe.

OIIK-1.3.1
OIIK-2.3.2

11

3agaHue ¢ BLIOOPOM 0JHOT0 BEPHOI'0 OTBETA M3 YeThIpex
NpeJiIoKeHHBIX

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

VYKakuTe OHIalH-CPEICTBO, IPUMEHIEMOE AJIs1 YUCIECHHOTO U
AQHAJIMTUYECKOTO PEIICHUsI MaTeMaTUYECKUX 3a/1a4, B TOM YHCIIE — 3a]a4
ONITHUMHU3AIHH

a) WolframGamma

b) WolframAlpha

c¢) TitaniumAlpha

d) TitaniumBeta

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

12

3aganne ¢ BHIOOPOM HECKOJIBLKUX BEPHBIX 0TBETOB U3 YeThIpex
NpeAI0KeHHBIX

HUnempyryus: [Ipouumatime mekcm u 6bloepume HECKOIbKO NPAGUTIbHBIX
0Mmeemos.

VYKaKUTE COCTABIISIIONIIE YBOIOLUH, PEATN3yEeMbIE B KIIACCUIECKUX
TCHETUYECKUX aJITOPUTMAX.

a) Myranus.

b) CkpemrBanue.

c) Pemykius.

d) Ot6op.

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

13

3agaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHS
Hnempyryus: Ipouumatime mexcm u ycmanosume cOomeemcmsue.
ConocraBbTe Kaxaou (HyHKIUY s13bika Python BeimonHsemMoe eit
JIEUCTBUE.

K xasicootl nosuyuu, ob6o3nauennoli 6yxeotl, noobepume
COOMBEMCMBYIOWYI0 NO3UYUIO, 0OO3HAUEHHYIO YUGDPOLL.

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

A) BBIYHCIIEHUE BBIPAKECHUS

B) nmouck Mmunumyma

C) BbIUUCIIEHHE TPOU3BOJIHON

D) pemienue cucteMbl ypaBHEHHI

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

14

3aaHue 3aKpbITOr0 TUIIA HA YCTAHOBJICHHE M0CJI€10BATEIbHOCTH
Hnempyxyus: Ipouumatime mexkcm u yCmaHosume 8epHyI0
nocned08amenbHOCHb.

Tpebyercst ynopsiiouuTh METOIbI ONTUMH3AIUH 110 BO3PACTAHUIO

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




CJIOKHOCTH MX peann3alnuu 0e3 UCIOIb30BaHus ONOINOTEK.
3anuwume coomeemcmayouyIo nocie008amenbHoCms OyKe cieéa
Hanpaso.

A) MeTto/1 30J10TOr0 CeueHuUs

B) Meton mrpadubIx hyHKIIMMA

C) Mertoa nokoOpAMHATHOTO CIIyCKa

D) Meton PozenOpoka

15 3agaHue OTKPBITOIO THIIA C PAa3BePHYTHIM 0TBETOM OIIK-1.V.1
Uncempykyus: Ilpouumaiime mexkcm u 3anuuiume pazeepHymolii OIIK-2.3.1
000CHOBAHMbIT OMEEM. OIIK-2.B.1

Ha si3p1ke Python nHanummre QyHKINIO, BBIMOIHSIONIYIO TOUCK
MUHHMYMa METOJOM JIUXOTOMHMH.

Bxonnble nanubie: 1eneBas QyHKIMs, JeBas TpaHHIla HHTEpBalia
MOUCKAa, IpaBas rpaHuIla HHTEPBaJIa MOMCKA, TOYHOCTbD.
Brixognbie gannble: abcrucca TOYKH MUHHUMYMa.

Kiroun npaBWIBHBIX OTBETOB Ha TecThl pasMeulieHsl B [lpunoxenun 1 x PIIJ] u
HaxomATcsl y crnenuanuctoB nmo YMP kadenpsr 44, 3amectutens 3aBefyromero kapeapoud u
PYKOBOJUTENS 00pa30BaTeIbHON MPOrPaMMBI.

Cucrema OlLleHUBaHUS TECTOBBIX 3aJlaHUH MoKa3aHa B Tabuuue 18.1




Tab6muna 18.1 — Cucrema OLIEHUBAHNS TECTOBBIX 3aJaHUNA

Ne VYKazaHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHUA
(6asIBl, TOJTYYCHHBIC 32 BBIMTOJTHEHUE \
XapaKTePUCTHKA MTPABUILHOCTH OTBETA)
1 3aaHue 3aKphITOTO THUIIA HA [TonHOE coBmazieHe ¢ BEPHBIM OTBETOM

YCTAaHOBJICHUC COOTBCTCTBUA
CUHUTACTCsA BEPHBIM, €CIIN

(To3uIMU U3 OAHOTO CTOIOIA

JPYroro CTOJ0Ia)

YCTAHOBJICHBI BCC COOTBCTCTBUS

BCPHO COIOCTABJICHBI C MO3ULUAMU

oneHuBaercs | 6amiom, HEBEPHBIH OTBET
uu ero orcyrctBue — 0 6amioB (b0
YKa3bIBAETCS «BEPHOY» \ «HEBEPHOY)

2 3ajanue 3aKphITOrO THIA HA
YCTaHOBJICHHE

II0CJIEI0BATEIBHOCTU CUUTAETCS
BEPHBIM, €CJIU PaBUJIBHO yKa3aHa
BCsl IOCJIE0BATENbHOCTD LIU(P

[TonHOE COBMaIEHUE C BEPHBIM OTBETOM
orieHuBaercs 1 0amiom, eciau TOMyIIeHbI
OIIMOKH WA OTBET OTCYTCTBYET — 0
6amioB (10O yKa3bIBACTCS «BEPHOM\
«HEBEPHOY)

3 3alanre KOMOMHUPOBAHHOTO THITA
C BRIOOPOM OJTHOT'O BEPHOTO OTBETA

M3 YCTBIPCX NPECATTOKCHHBIX U

[TonHOE coBNasieHHE C BEPHBIM OTBETOM
orieHuBaercs | Gayiom, HEBEpHBIH OTBET
wiu ero orcyrcrue — 0 6amno (6o

000CHOBaHMEM BbIOOpA CUUTAETCS
BEPHBIM, €CJIU PaBUIIBHO yKa3aHa
udpa ¥ MpUBeIeHbl KOHKPETHBIE
apryMeHTbI, UCIOJIb3yeMble IPU
BbIOOpE OTBETA

YKa3bIBAETCS «BEPHOM\ KHEBEPHO»)

4 3aganue koMOuHMpoBaHHOro Tuna | [losHOe 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 CYMTACTCS BEPHBIM, €CIIN «HEBEPHOY)

NPaBUIBHO YKa3aHbI UPPHI U
IPUBEICHbI KOHKPETHbIE
apryMEHTHI, UCTIOJIb3yeMbIE TIPU
BbIOOpE OTBETOB

5 3aaHne OTKPHITOTO THIIA C
pa3BEepHYTHIM OTBETOM CUHTAETCS
BEPHBIM, €CITH OTBET COBIAJIACT C
ATAIOHHBIM TI0 COJIEPIKAHUIO U
MTOJTHOTE

IIpaBHUIBHBIN OTBET 3a 33JjaHUE
orieHnBaeTcs B 3 Oasa, eciu JOMyIieHa
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)

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHOM (OPMBI
o0yueHus, npecTaBieHbl B Tabaume 19.

Ta6mmma 19 — [lepederb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

1 Merton depma

Ycnosus Kapyma-Kyna-Takkepa

CHUMILIEKC-METOT

MeTton 30JI0TOTO CEUEHUS

DKW

Merton napabon




6 Meton Herotona

3

Meron Hennepa-Muna

8 Meroa mtpadHbIX QyHKITUN

10.4. MeTtonuueckue  MaTepuasbl,  ONPEACTAIONME  MPOUESAYpbl  OIECHMBAHMUS
WHIWKATOPOB, XapaKTEPU3YIONUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUW, COJIEPKATCS B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUYHOW aTTECTAIlMH O0YJarOIIHXCs
'VAIL

11. Meroaudeckue yka3aHus IS O0y4JarONIMXCs 0 OCBOCHHIO THCIIUTUTHHBI

11.1. Meronuyeckue yka3zaHus i OOYYalOMIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
marepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuu B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(dyHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro I103HAHMs, HOBEHUIINX
JOCTUKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ NpoOJeMbl, JAeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTUMU JAUCHUILINHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIpeJIeNIeTCs 1eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATENIEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA OJMKaiIine Trofbl;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICIH U
NOJIOKEHNS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUMEd ClIalioB U
HCIIOJIb30BaHUEM pa3[aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUMl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIBHBIX TEMATHK M0 JUCIUTUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOTO0 MaTepuana:

—  IIOCTaHOBKA 33]1a4H;

—  ONHCaHUE METOJOB U AITOPUTMOB, IPUMEHSAEMBIX JIJISl €€ PEIICHHUS;
—  JIeMOHCTpalus MPUMEPOB;

- 000011IeHIE U3TI0’)KEHHOTO MaTepHuaa;

—  OTBETHI Ha BO3HUKAIOIINE BOMPOCHI IO TEME JIEKIIHH.

11.2. Meronuyeckue ykazaHUs Jii OOYYAIOIIUXCS TIO BBINOJHEHUIO JaOOPATOPHBIX
pabot

B xonme BeImonHEeHUs 1a0OpaTOPHBIX pPaOOT OOydYaAIOMIMKCS MJOKEH YIIyOUTh H
3aKpEMHUTh 3HAHMS, TMPAKTHYECKUE HABBIKH, OBIAJIETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTa B COOTBETCTBUHM C KBATH(DHUKAIIMOHHON XapaKTePUCTHKOW OO0ydYaroImerocs.




Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTtopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoi ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JIeTaM3alus TEOPEeTHMUECKUX 3HAHWM, NOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OPMAINH 10 U3Y4aeMOH JTUCIUIINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
[TyGnukyroTcs B tnyHOM Kabuuerte: https://pro.guap.ru

Crpykrypa u ¢dopMma oTdera o 1aboparopHoii pabore
[Ty6nukyroTcs B tnaHoM kabuHete: https://pro.guap.ru

TpeboBanust k oopMIICHHIO OTYETa 0 Ja00PAaTOPHOU padoTe
[TyGnukyroTcs B tnyHOM Kabuuerte: https://pro.guap.ru

11.3. Meroauyeckue ykazaHus JIJIsl OOYYaIONIMXCS M0 MPOXO0XKICHUIO CAMOCTOSITEIbHON
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHACT PadOTy O
3aJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢dopme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEIBLHOM pabOTHI, y 00y4aromerocs GopMUpPYETCs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AlIUH HpI/IO6p€TaeMI)IX 3HaHI/II\/'I, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHs, MOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKU MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHUS 1O BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3204HOU (hopMe 0OyUeHUs ).

11.4. Meronuyeckue YyKa3aHus s OOYYAIOIIMXCS 10 MPOXOXKJIEHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuXxcsl, OCYIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO/la OCBOCHUS
JUCLUATUIMHBL.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH BKIIFOUAET B ce0sl yUeT KaueCcTBA BBINOJIHEHUS padoT.
[Tpu nmpoBeneHNM MPOMEXYTOYHON aTTECTAlMHN OLIEHKA Pe3yJIbTaTOB O0YUYEHMS MO JUCIHILINHE
B PaBHBIX JIOJIIX YYUTHIBAET Pe3yJIbTaThl 3a4€Ta U TEKYILEro KOHTPOJISL.

11.5. MeTtonuueckne ykazaHUs I O0YYAIOIMIUXCS IO MPOXOKIACHUIO MPOMEKYTOUYHOMN
arrecraquu.



[IpomexxyTounass  arrectansi  OoOy4aromIMXCsl — NpeAyCMaTpuBaeT  OLIGHUBaHHE
MPOMEKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB OOYUYCHHS 1O JuciuruimHe. OHa BKIIIOYACT B
cebs:

— nuddepeHIMpPOBaHHbI 3ad4eT — 3T0 (¢GopMa OIEHKHA 3HAHWH, TOJYyYCHHBIX
O6yanOIL[HMCH HpI/I HSYqGHHH JUCHUIIINHBI, HpI/I BBITIIOJIHCHUU KprOBBIX HpOGKTOB, KprOBBIX
paboT, HAyYHO-HCCIICA0BATEIBLCKUX PA0OT M MPOXOXKICHUH MPAKTUK C aTTCCTAIIMOHHON OIICHKOM
COTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




