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AHHOTaUs

Hucuumnunaa «MeToasl ONTUMU3ALMKMY BXOAUT B 00pa3oBaTENIbHYIO MpoOrpammy
BBICIIETO 00pa3oBaHUsT — NPOrpaMMy MAaruCTpaTypbl TI0 HAMPaBICHHUIO TOJITOTOBKH/
crenuanbHocTH  09.04.01 «MHpOpMaTHKa ¥ BBIYHCIHMTENbHAs TEXHUKA» HANPABICHHOCTH
«CHCTEeMBI C HCKYCCTBEHHBIM HHTEJUIEKTOMY. JluciuminHa peanu3yercs kadenpoid «Nod4y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

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

OIIK-1 «CmocobeH camMoCTOATENbHO TMpuoOpeTaTh, pa3BHBaTh W MPUMEHATH
MaTeMaTHYECKUe, ECTCCTBCHHOHAYUYHBIC, COIMAILHO-DKOHOMUYECKHE M TMPOeCCHOHATbHBIC
3HAHUA JJIs peUIeHHs] HeCTaHAapTHBIX 3a/1a4y, B TOM YMCJIE B HOBOM MJIM HE3HAKOMOIl cpenie U B
MEXIUCIUTIITMHAPHOM KOHTEKCTE»

OIIK-2 «Crnocoben pa3pabaThiBaTh OPUTHHAIBHBIC QJITOPUTMBI W IIPOrPAMMHBIC
CpeICTBa, B TOM YHCJI€ C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEIUICKTYAJIbHBIX TE€XHOJIOTUH, IS
petieHus mpohecCuOHANBHBIX 3a7au»

Coneprxkanue AUCIUIUIMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C PEUICHUEM 3aJ]1a4
HENPEPHIBHON U TMCKPETHON ONTUMHU3ALIHH.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pa00Ta 00y4aroIIerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mas TpyA0eMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTaBISACT 6 3a4eTHBIX enuHull, 216
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUYEHUS IO JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[Tonydenne oOyJarommMMucS HEOOXOIWMBIX 3HAHWN, YMEHHA M HABBIKOB B 00JIACTH
pelleHus 3a1a4 HelPEepbIBHOW U AUCKPETHOM ONTHUMH3AINH.
1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIero oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3yiibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydyeHus NUCHUILIMHBI O0O0YYalOUIMiCS AODKEH 00JaiaTh CIlIeTyIOIUMH
KOMIETSHIMSIMU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHHUKATOpAa

KOMIIETEHITHH KOMIIETEHIIHU JNIOCTHKEHU KOMITETEHIINU
VK-2.3.2 3HaTh HU(MOPOBBIE HHCTPYMEHTHI
VYK-2 Criocoben uudp Py ’
npeaHa3HaYeHHbIE I pa3paboTKH
YHuBepcaabHbIe YIPaBISATH TPOEKTOM
MIPOCKTa/PEIICHHs 3a]]a49H; METOIbI 1
KOMIIETEHITHH Ha BCEX dTallax ero

JKHU3HCHHOI'O ITMKJIa

IIPOTPaMMHBIE CPEICTBA YIIPABICHUS
IIPOEKTAMU

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-1 Cnocoben
CaMOCTOSITENILHO
IpUoOpeTaTh,
pa3BUBAThH U
MPUMCHSITh
MaTeMaTU4YeCKue,
€CTECTBEHHOHAYYHBbIE,
COLIMAIIBHO-
HSKOHOMUYECKUE U
npodeccuoHanbHbIe
3HAHUS I pelleHus
HECTaHIapTHBIX
3aJa4, B TOM YHCJIE B
HOBOW WJIN
HE3HaKOMOMH cpejie U
B

OIIK-1.3.1 3HaTh MaTeMaTHYECKUE,
€CTECTBEHHOHAYYHbBIC U COIIMAIBHO-
SKOHOMHUYECKHE METObI JIJIs
WCIIOIB30BaHUsl B PO(EeCCUOHATBHOM
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 MAaTeMaTHYECKUX,
€CTECTBEHHOHAYYHbIX, COLUAIBHO-
SKOHOMHUYECKHUX U TPO(PECCHOHATBHBIX
3HAaHUU

MEXTACITUTUTHHAPHOM
KOHTEKCTE
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OIIK-2 Cnocoben p
MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE U
pa3zpabaThIBaTh
WHTEIJUICKTyaJIbHbIE TEXHOJIOTHH,
OPHTHHATIBHEIC WHCTPYMEHTAIILHBIE CPEJIbl, MPOTPAMMHO
AJTOPUTMBI U PyM PE/IBL, TPOTP
TEXHUYECKHE TUIATPOPMBI [T PEIICHHS
MPOrpaMMHBIE
npodeccnoHaNbHBIX 33724
CpeZCTBa, B TOM
OIIK-2.3.2 3HaTh MeTO/Ibl pa3paboTKu
Ob6menpodeccnoHanbHbIE | UUCTE C
OPUTHHAIILHBIX aJITOPUTMOB U
KOMTICTCHITHH UCTIOJIb30BaHUEM
MPOTrPAMMHBIX TTPOTYKTOB C
COBPEMEHHBIX
HCIOJIb30BAHUEM COBPEMEHHBIX
MHTEJJIEKTYaTbHBIX .
TEXHOJIOTUH, IS TCXHOIIOTHH
CLICHILS ’ OIIK-2.Y.1 ymeTb 000CHOBBIBATH BEIOOD
P COBpPEMEHHBIX UH(HOPMAITMOHHO-
npodeccHoHaTbHBIX
sanau KOMMYHHKAITUOHHBIX U UHTEIUICKTYaTbHBIX

TEXHOJIOTHH, pa3pabaThiBaTh




OpUTHHAJILHBIE MPOTPAaMMHBIC CPEICTBA
JUTSL pelIeHus TPo(ecCHOHABHBIX 331a9
OIIK-2.B.1 Biageth HaBLIKAMU
pa3paboTKH OPUTHHAIBHBIX TPOTPAMMHBIX
CPENICTB, B TOM YHCJIE C UCIIOJIb30BAHHEM
COBpPEMEHHBIX HHPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX ¥ HHTEIICKTYaIbHBIX
TEXHOJIOTHH, JIJIsl pellIeHUs
poeCCHOHANIbHBIX 3a7a4

2. Mecro nucuurumHbl B cTpyktype Ol
JluctumiimHaa MOXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
P U3YYCHHUH CIEIYIOMINX AUCIUILINH:
— «MeTo10JI0T Ul HAYYHOTO TTO3HAHUSIY.
3HaHuUs, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JAUCIMIUIMHBIL, MUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAYeHHE, TAK U MOT'YT HCIIOIb30BaThCS MPU U3YUYEHUU APYTUX TUCIUILINH:
— «ApXUTEKTypa mapalIeIbHBIX BEHIYUCIUTEIBHBIX CUCTEM).

3. O0beM u TpyI0eMKOCTh JTUCIUTLIAHBI
Jlarable 00 00IIEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]iCHue 3TOH TPYJAO0EMKOCTH 110 CeMecTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 6/ 216 6/ 216
3E/ (uac)
U3 nux yacoe npakmuueckoii R0020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuyeckue/cemuHapckue 3anstus (I113),
(gac)
naboparopaeie padboTsl (JIP), (dac) 8 8
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas padboma, Bcero (4ac) 200 200
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auy, ndbd. Hudd. 3au.
K3 F*) 3au.

EX3

IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCLUUIUIMHEI 110 pa3eiaM U BUAAM 3aHATHM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TA0IUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlekuuu | 113 (C3)| JIP KII CPC

Paznensl, TEMbI JUCLIMIIINHBI (ac) (aac) (sac) (uac) (1ac)

Cemectp 3

Paznen 1. AHanuTHYecKre METOABI ONTUMHU3ALNN
Tema 1.1. AHanuTHUECKHE METOABI O€3yCIOBHON
ONTUMHU3ALUU 2 2 100
Tewma 1.2. AHaTHTHYECKUE METOBI YCIIOBHOM
ONTUMH3ALUHU

Paznen 2. UucneHHbIe METOBI ONITUMU3ALIUN
Tewma 2.1. UucneHHbIe METOIBI OJHOMEPHOM
0e3yCIOBHOM ONTUMH3AITIH

Tema 2.2. UucneHHbIE METOIBI MHOTOMEPHOM
0€3yCIIOBHOM ONTUMH3AIUH 6 6 100
Tewma 2.3. UncneHHbIE METO/BI YCIOBHOM
ONTUMU3ALUU

Tema 2.4. YucneHHble METOABI TJI00AIBLHOIM
ONTUMU3ALUU

Hroro B cemecTpe: 8 8 200

Hroro 8 0 8 0 200

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TENHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 AHajluTHYeCKHE METOAbI ONITUMM3ALUHU

Tema 1.1. JIuneliHoe nporpaMMHupoOBaHUe

ITocranoBka 3aJ1a4n JIMHENHOTO MPOrPaAMMHUPOBAHHS.
I'paduueckoe perenue 3agaun. CUMILIEKC-METO/I.

2 YuciieHHBIE METOAbI OIITUMHU3AIINN

Tema 2.1. UnucieHHass MHOrOMEpHAasi ONITUMHU3ALINS

Meron T'aycca. Meton PozenOpoka. Meton Xyka-/[xuBca.
Meron Hennmepa-Mupma. Meton rpagueHTHOro crycka. Merop
HrroToHA M KBa3MHBIOTOHOBCKUE METOBI.

Tema 2.2. UnuciieHHbIE METOABI II100AIBHON ONTUMHU3ALNHI
[TocranoBka 3amaun rmobanpHON onTuMmu3anuu. Kinaccuduxarnms
METOZIOB  TjoOanmpHOW  ontumm3anuu. Bee  Algorithm.
['enernueckue anroputmel. Anroputm Differential Evolution.
Tema 2.3. UncneHHbIE METO/IbI YCIOBHON ONTUMH3ALIMHU
[TocTaHOBKa 3a/1a4y YHUCICHHON YCIOBHOW ONTUMH3AMU. MeTo
mTpadHbIX GyHKIHH. MeToa 6apbepHbIX (DYHKITHIA.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
TeMbl MpakTUUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKUX | TpyaoeMKOCTb, |IIPAKTHUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 aux Ne
No TpynoeMKOCTb, | IPAaKTUYECKOH | pa3zena
HaunmenoBanue 1abopaTopHbIX paboT pya > | TP pasit
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 3
1 MmuoromepHasi 6€3yciI0BHast ONTUMH3AIHS 4 4 1,2
2 YuciieHHas riiodajpHas ONTHUMA3ALNS 4 4 2
Bcero 8 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
80 80
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 18 18
ycneBaemoctu (TKVY)
Homamaee 3amganne (/13)
KonTponbabie paboTsl 3a04HIKOB (KP3) 70 70
IToaroToBka K MpOMEKyTOYHOU 32 32
arrectanuu (I1A)
Bceero: | 200 200

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




Y4eOHO-MeTOINYEeCKHE MaTepualibl ISl CAaMOCTOSITENFHOW paboThl 00y4aromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KomuecTBo 9K3eMILTSIPOB B
HIudp/
URL anpec bubnuorpaduueckas ccpiika oubmoreke
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
519.6/.8 ConoBbeBa, T. H. AHanuTu4yeckre METOIbI 5
C 60 onTUMU3aIMH : yaeOHoe mocodbue / T. H.
ComoBbeBa, JI. B. llluntsakos ; CII06. : U3a-Bo
I'VAIL 2023. - 98 c.
519.6 Muponogsckuii, JI. A. Uncnennsie metonasi | 19
M 64 ornTuMm3anus : yaeoHoe mocoodue / JI. A.
Muponosckuii, T. H. Conossesa, /1. B.
IunTskos ; C.-IletepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : U3a-so I'YAII,
2017.- 147 c.
519.6/.8 I, @. TpakTrdeckas ontumusanus / . 29
47 ', V. Mroppeii, M. Paiit; Pen.: A. A.
[Terpos; Iep.: B. 1O. JIebener. M. : Mup,
1985. 509 c.
519.86(075) | Moucees, H. H. MeToabl onTHMH3aINH : 1
M74 [Yue6.mocobue 1ist By30B IO
crerl."IIpuknagnas maremaruka'"] / H. H.
Mouwucees, 1O. I1. UBanunos, E. M.
Cronsgposa. M. : Hayka, 1978. 351 c.
519.6/8 Baunn, b. MeToas! onTUMU3anuy : BBOIHBIA | 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. MeToIbpl ONTHMH3AIIAH B 5
IT16 npUMepax M 3ajayax : yueOHoe ocobue / A.
B. IlanTenees, T. A. Jlerosa. 4-e u3z., ucnp.
CII6. : JIans, 2015. 511 c.
513 HIxnspeknit, [1. O. ['eomeTpudeckne 1
[T 66 HEPABEHCTBA U 33/1a4M HA MAaKCUMYM H
munumyMm / J1. O. xnsapckuii, H. H. Yennos,
U. M. Sraom. - M. : Hayka. ['n. pen. ¢us.-
mart. nuT., 1970. - 335 c.
7. TlepeueHb NMEKTPOHHBIX 00pPa30BATENBLHBIX PECYPCOB
UH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(OPMAIIMOHHO-

TGHGKOMMYHHKaHHOHHOﬁ CETH

«HTEpHETY,

npuBezieH B Tabnuue 9.

HEOOXOIUMBIX [UISI OCBOEHHS JUCIHAIIINHEI




Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue

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

https://www.yuripetrov.ru/edu/python/ | Ilerpos 1O. U. [IporpammupoBanue Ha A3bIKE
BBICOKOTO YPOBHS

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

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0O 0OECHEUeHUs, HCIOJIb3YEeMOTO TPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLHUIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOTO obecnieueHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo oOecrieueHus

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX HWH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayuTopus

BreruncnurensHas naboparopust 52-07, 52-09

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl TPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB
JuddepeHpoBaHHbIi 3a4ET Crnncox BONpocCoB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromIMMHUCs MPUMEHSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas nmpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS




100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHa IIKaIa PaKTep (bopvmp

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTyMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepuall, TpPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPAasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPHL;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUSA;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHUS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIOIYCKAeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHWHW 3HAHWUU
HaIpPaBJICHUS;

— c11a00 apryMEeHTUPYET Hay4dHbIE MTOJIOKEHMS,;

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOW 4YacTH MPOrpaMMHOIO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He GOpMYIHPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadimie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) i SK3aMeHa A
WHINKATOpa
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3auera
Kon
Ne n/m [lepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3adera
P P (sanas) 1 b WHINKATOpa
1 [TonsATHS T7100aTBFHOTO U JIOKAJIBHOTO SKCTpEeMyMa. Y CIIOBHS YK-2.3.2

CYIIECTBOBAHMSI TII00AIBHOTO dKCTpeMyMa (TeopemMa
Beiiepmtpacca)




2 Heob6xomumoe (1emma depma) v TOCTATOYHOE YCIOBUE VK-2.3.2
JIOKQJIbHOTO 3KCTpEMyMa

3 [Tonsitusa rpaguenta, Matpuilbl ['ecce U UX IpUMEHEHUE IS VK-2.3.2
pelIeHns 3a/1a4 ONTUMHU3AUU

4 HcknrodyeHne nHTEpBaJIOB M €r0 MPUMEHEHHUE JIJIs PEIICHUS OIIK-1.3.1
3a]1a4 ONTUMHU3alUU

5 Annpokcumanus U €€ MpUMEHEHHE I PELICHUs 3a/1a4 OIIK-1.3.1
ONTUMU3ALMH

6 [ToHsATHS YCIIOBHOW M O€3YCIIOBHOW ONTUMHU3AIIIH. OIIK-1.3.1
Heo0xoanmMoe yciaoBue 3KkcTpemMyMa JUIs 3a1a9u C
OrpaHUYEHUSIMH TUIIA PaBEHCTBO (TeopeMa Jlarpanxa)

7 [TonsaTue ycnoBHOM 1 6€3yCIOBHON ONTUMHU3AIIHH. OIIK-2.3.2
Heo6xoanMoe yciaoBue 3kcTpeMyMa Juis 3aJa4uu C
OTrpaHUYEHUSIMU THUIIA PAaBEHCTBO U HEPABEHCTBO (yCIOBUS
Kapyma-Kyna-Takkepa)

8 3amava TMHEHHOrO MPOrpaMMUPOBAHUS U OCOOCHHOCTH €€ OIIK-2.3.1
pemenusi. Kanonndeckas opma 3a1a4u ¥ epexos K Heil

9 Meton depma OIIK-2.B.1

10 MeToa 30J10TOT0 CeUSHHSI OIIK-2.B.1

11 Merton mapaboi OIIK-2.B.1

12 Meroa HpioToHAa U KBa3WHBIOTOHOBCKHE METO bl (OCHOBHAS OIIK-2.B.1
ujes)

13 MeTo]1 NOKOOPJMHATHOTO CITYCKa OIIK-2.B.1

14 Mertoa mrpadgHbIX QyHKIMHA. OIIK-2.B.1

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

16 Cumnekc-MeTo | 171 3a7a4 JMHEHHOT 0 IPOrpaMMHUPOBaHUS OIIK-2.B.1

17 Haiinure skctpemym 3agaHHoON QyHKIMN MeTogoM Depma u OIIK-1.V.1
OIpeENUTE €ro BUJ (MAaKCUMYM UM MUHUMYM)

18 Jan rpaduk neneBoit pyHkuuu. Beimoanure rpaduyecku OIIK-1.V.1
YeThIpe UTEPALUU METO/Ia IUXOTOMUH JJIsl TOUCKA MUHUMYyMa
Ha 3a/laHHOM MHTEpBaJie

19 Jana rpaduk J1uHUN ypoBHS 11eNeBOM pyHKuMU. BeinoaHuTe OIIK-1.V.1
rpaduUecKy TpU UTEPALUU METO/1a TPAJUEHTHOTO CITyCKa ISt
ITOMCKA MMHMMYMA U3 3aJJaHHON HA4aJIbHOM TOYKH

20 Jlan rpaduk TuHUHA ypoBHS LeneBoil GpyHkuu. Beimonnute OIIK-1.V.1
rpaduuecku Tpu utepauuu metona Hennepa-Muna s
MIOMCKAa MUHMMYMA U3 33JJaHHBIX HAYaJIbHBIX TOYEK

21 Jan rpadux nenesoit pynkiuu. Boimonunute rpapuuecku qse | OIIK-2.V.1
uTepanuu myenuHoro anroputma (Bee Algorithm) nns moucka
MuHuMyMa. [lapameTps! anroputMa BeIOEpUTE MPOU3BOIBHO

22 Haiigute kpuTHdeckyro TOUKy 3aJaHHOU 11eleBOr (QYyHKIUU OIlK-2.V.1
IIPU 33JJaHHOM OTpaHUYeHHUH MeTooM Jlarpamxka

23 Haiigute kpuTHdeckyro TOUKy 3aJaHHOU 11eleBOr (QYyHKIUU OIlK-2.V.1
MIpU 33JJaHHOM OTPaHUYEHUH, UCTIONB3Ys ycinoBus Kapyma-
Kyna-Takkepa

24 Jlana 3aa4a JIMHEWHOrO porpaMMupoBanusd. Halinure OIIK-2.V.1

penieHue rpadudecku

MpEICTaBICHBI B Ta0nwmie 17.

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI




Tabmuua 17 — IlepeueHb TeM A7l KypCOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIaHOM HE MPEYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arrecralluu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

1 3agaHue ¢ BLIOOPOM OJHOT0 BEPHOI'0 0TBETA M3 YeThIpex
NpeaJI0KeHHBIX

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

VYkaxxute OuOIMOTeKY si3bika Python, mpumMeHsieMyo 1715l Y4MCICHHOTO
MOKMCKA SKCTPEMYMOB HEIIPEPHIBHBIX (PYHKIIHIA.

a) OpenCV;,

b) Scipy;

c) Scrapy;

d) Pillow.

VK-2.3.2

2 3amaHue ¢ BHIDOPOM HECKOJIBLKHX BEPHBIX OTBETOB U3 YeThIpex
NPeII0KEHHBIX

Hnempyryus: [pouumatime mexcm u 6bibepume HECKOIbKO NPAGUILHBIX
0meemos.

VKaKUTE METOJIBI M/HJIH AITOPUTMBI, IPUMEHSAEMBIE ISl PEIICHHUS
MHOT03KCTPEMAbHBIX 3a/1a4.

a) MeTo1 30J10TOTO CeUCHHMS.

b) Cumruiekc-MeTo 1 IMHEHHOTO TPOrPaMMHUPOBAHUS.

C) ['eHeTHUECKHE AITOPUTMBHI.

d) Anropurm muen (Bee algorithm).

VK-2.3.2

3 3agaHue 3aKPHITOT0 THINA HA YCTAHOBJIEHHE COOTBETCTBHS
Huempyryus: [lpouumatime mexcm u yCmanosume coomeemcmaue.
ComnocTaBbTe 33JJa4H U METOJIbI UX PEIICHHUS.

K xasicootl nosuyuu, ob6o3nauennoli 6yxeotl, noobepume
COOMBEMCMBYIOWYI0 NO3UYUIO, 0O03HAUEHHYIO YUGDPOLL.

1) 3Bamaya omHOMEPHOM 0€3yCIOBHON ONTHMHU3AINN

2) 3amaya MHOTOMEPHOU 0e3yCIIOBHOI ONTHMHU3AIINN

3) 3amaua yCIIOBHOM ONTHMH3AINN C OTPAHHYCHUSIMHU THIIA
PaBEHCTBO

4) 3anaya yCIOBHOMW ONMTHMH3AINN C OTPAHHYCHHUSIMH THIIA
HEPaBEHCTBO

A) Metox 6apbepHBIX (HYHKIIHIA

B) Mero moKOOpANHATHOTO CITyCKa
C) Meron Jlarpanxa

D) MeToa 3010TOTO CEUCHHS

VK-2.3.2

4 3agaHue 3aKPBHITOTO THIIA HA YCTAHOBJIEHHE 110C/JIe0BATEIbHOCTH
Huempyxyus: Ilpouumatime mexkcm u yCmaHo8Ume 8epHyHo
noC1e008amenbHOCb.

YK-2.3.2




Tpebyercs ynopsaounTh METOAB! ONTUMH3ALIMHU 10 BO3PACTAHUIO
MPUMEHSEMOT0 B HUX MOPSAIKA IPOU3BOJHON 1eTeBOM QyHKIMH. J{s
AHAJINTUYECKUX METOJIOB — C YYETOM ONPEICIICHUS TUIIA SKCTPEMYMA.
3anuwume coomeemcmayowyio nocie008amenbHOCMb OYKE clesa
Hanpaso.

A) Metoa Herotona

B) Meton ®epma

C) Meton BFGS

D) Metox Hennepa-Muna

3aaHue OTKPBITOr0 THIIA ¢ PA3BEPHYTHIM OTBETOM

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

N3BecTHO, UTO pelieHre 3aqauu JMHEHHOT0 TPOrpaMMUPOBaHUs
CBOAMTCS K Mepedopy BEPIIMH MHOTOTPAaHHUKA JOIMYCTUMBIX PEIICHUH.
Onummre anropuT™ nepedopa BepUINH, peali3yeMblii B CUMILICKC-
METO/IE.

VK-2.3.2

3aganue ¢ BbIOOPOM OJHOI'0O BEPHOI0 0TBETA U3 YeThIpex
Npe1I0KEHHBIX

Hnempykyus: [pouumatime mekcm u ebibepume 00uH npasuibHblil
omeen.

VKaKuTe KJIacc 3a1a4, /il PEIICHHs KOTOPBIX IPUMEHSETCS CHMILIEKC-
METO/I.

a) 331241 HEJTMHEHHOTO MTPOrPAMMHUPOBAHHSI

b) 3agaun BEITYKIIOrO MPOrpaMMHUPOBAHUS

C) 3aa4M JIMHEHHOTO MPOrPaMMHUPOBAHUSI

d) 3agaun r100aIbHON ONTHMHU3AIIUU

OIIK-1.3.1

3aaHue ¢ BHIDOPOM HECKOJIbLKHX BEPHBIX OTBETOB U3 YeThbIpex
MpeII0KeHHBIX

Hnempyryus: [pouumatime mekcm u 6bi6epume HECKOIbKO NPABUNLLHBIX
0meemos.

VKaKuTe METO/IbI ONITHMHU3AIMN HYJIEBOTO MOPSIKA.

a) meroa Herona

b) metox ®uboHauUH

c) metox Hinepa-Muna

d) merox DFP

OIIK-1.3.1

3agaHue 3aKPHITOT0 THIA HA YCTAHOBJIEHHE COOTBETCTBHS
Hnempyxyus: Ipoyumatime mexcm u ycmanosume coomeemcmsue.
ConocTaBbTe KOKJIOMY METOIY COOTBETCTBYIOIINN €My KIIAcC
OIITUMHU3AIMOHHBIX 3a7a4.

K kaorcoou nosuyuu, o6o3nauennoti 6ykeoti, noobepume
COOMBEemMCMBYIOWYI0 NO3UYUIO, 0O03HAUEHHYTO YUPDPOLL.

1) Meron mrpadHbIX GyHKINH
2) Meron Hennepa-Muna

3) Meron depma

4) Metoj 30JI0TOTO CEYECHUS

A) 3agauu YuCIIeHHON 0€3yCIIOBHON OJHOMEPHON ONTHMH3AIMN
B) 3agaun aHaIUTHYECKOW ONTHMHM3ALMH

C) 3amauu YUCIICHHOMN YCIIOBHOW ONTHMH3AIIMH

D) 3agaum uncieHHO# 6e3yCIIOBHOW MHOTOMEPHO ONTHMHU3AIHN

OIIK-1.3.1

3ana}me 3AKPBITOro THIMA HA YCTAHOBJICHHE MMOCTCT0BATCIbHOCTH

OIIK-1.Y.1




Hnuempyxyus: Ilpouumatime mexkcm u yCmaHosume 8epHyI0
nocned08amenbHOCHb.
VYKaxure nocie0BaTeIbHOCTh JEMCTBUH, BBITIOIHAEMYIO Ha KaXK 101
urepauuun merona Hennepa-Muna.
3anuwume coomsemcmayouyo nociedosamerbHoCmy OYKe clesd
Hanpaeo.

A) Tlpu HEOOXOIUMOCTH — PACTSHKEHHE / CKATHE CUMILIEKCA

B) Otpaxkenue cumiuiekca

C) CoprupoBKa BepIIHH CUMILICKCA

D) Ilpu HeoOXOIUMOCTH — III00aTBHOE CIKATHE CUMILIEKCA

10

3agaHue OTKPBHITOIO THIA C PA3BEPHYTHIM 0TBETOM

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

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

OIIK-1.V.1

11

3aganue ¢ BLIOOPOM OJHOT0 BEPHOI'0 0TBETA M3 YeThIpex
NpeaJI0KeHHBIX

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

VYKaxkuTe OHIalH-CPeICTBO, IPUMEHIEMOE AJIsl YUCIEHHOTO U
AQHAJIMTUYECKOTO PEIICHUsI MaTeMaTUYECKUX 3a/1a4, B TOM YHCIIE — 3a]a4
ONITUMH3AINN

a) WolframGamma

b) WolframAlpha

c) TitaniumAlpha

d) TitaniumBeta

OIIK-2.3.1

12

3aaHue ¢ BHIDOPOM HECKOJIbLKHX BEPHBIX OTBETOB U3 YeThbIpex
Npe1I0KEeHHBIX

Hnempyryus: [pouumatime mekcm u 6bi6epume HECKOIbKO NPABUNLLHBIX
0meemos.

VKaKUTe COCTABIISIOIINE YBOJIOLNH, PEATH3yEMBIE B KITACCHYECKUX
TEHETHYECKUX AITOPUTMaX.

a) Myrarusi.

b) CxpemnuBanue.

C) Penyxkumsi.

d) Ot6op.

OIIK-2.3.2

13

3ajganne 3aKPHITOr0 THINA HA YCTAHOBJIEHHE COOTBETCTBUS
Hnempykyus: [lpouumatime mexkcm u yemanogume coomeencmaue.
ComocTaBbTe Kaxoi QyHKIMH si3b1ka Python BeimonHseMoe eit
JIECTBUE.

K xaoicootl nosuyuu, obo3nauennoll 6yxkeotl, noobepume
COOMBEMCmMBYIOUYI0 NOZUYUIO, 0D03HAUEHHYIO YUDPOI.

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

A) BBIYHCIICHHE BBIPAXKEHUS

B) mowck MuHHMYyMa

C) BbBIUHCIICHHE POU3BOTHOMN

D) pemienue cucTeMbl ypaBHEHHIA

OIIK-2.3.2




14 3aaHue 3aKpPbITOr0 TUIA HA YCTAHOBJIEHHE NMOCJI€10BATEIbHOCTH OIIK-2.V.1
Hucmpykyus: IIpouumatime mexcm u yCmanogume 6epHyio
nocie008amenbHOCb.
Tpebyercst ynmopsiiouuTh ONTHMH3AIMH METO/IBI TI0 BO3PACTAHUIO
CJIO)KHOCTH MIX peayin3aluu 0e3 UCTIONb30BaHusl OMOINOTEK.
3anuwume coomeemcmayouyIo nocie008amenbHoCms OyKe cieéa
Hanpaso.

A) Mero 3010TOr0 CEYCHHS

B) Metox mirpadHbix (yHKIHA

C) Mero1 MOKOOPANHATHOIO CITyCKa

D) Metoxa Posenbpoka

15 3agaHue OTKPBITOIO THIIA C PAa3BePHYTHIM 0TBETOM OIIK-2.B.1
Hucmpykyus: Ipouumaiime mexcm u sanuuiume pa3eepHymbiii
0060CHOBANHDBIT OMEEN.

Ha si3p1ke Python nanummte GyHKIHIO, BBIMTOIHSIOIIYIO TIOHCK
MUHUMYyMa METOJIOM JINXOTOMUH.

Bxoanble naHHble: neneBas GyHKIMs, JIeBas I'paHULla HHTEpBaja
IIOMCKA, NpaBasi IpaHUIa UHTEPBaJa IOMCKA, TOYHOCTD.

BrixoaHble faHHBIE: a6CI_II/ICC8. TOYKH MUHUMYMA.

Kirour mpaBUIBHBIX OTBETOB Ha TecThl pa3meineHbl B Ilpmmoxkenun 1 x PII u
HaxomATCsl y crenuanuctoB nmo YMP xadenpst 41, 3amecturens 3aBeayroniero kadenpoi u
PYKOBOAMTENSE 00pa30BaTeNbHOM MPOTrpaMMBl.

Cucrema OLIEHMBAaHUS TECTOBLIX 3aJaHMH ITOKa3aHa B Tabiwuie 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHNS TECTOBBIX 3aaHUI

Ne VYka3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHuA
(GasLbl, MOTYyYCHHBIC 32 BBIMOTHEHHE \
XapaKTepUCTHKA NPAaBUIBHOCTH OTBETA)
1 3aaHue 3aKpBITOTO THUIIA HA ITosHOE coBIIaZICHNE C BEPHBIM OTBETOM

YCTaHOBJICHHE COOTBETCTBUS
CUMTAETCSl BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHS
(MTO3MILIUK U3 OTHOTO CTOJIO1IA
BCPHO COIMOCTABJICHBI C MO3ULUAMUA
JPYToro cTojoua)

onieHuBaercs 1 0aniom, HEeBEpHBIN OTBET
wiu ero orcyrcreue — 0 6amioB (J1ubo
YKa3bIBACTCS «BEPHO» \ KHEBEPHOY)

2 3agaHue 3aKphITOrO THIA Ha [TonHoE coBmaseHne ¢ BEpHbIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 6anmom, eciu JOMyIIeHB
MOCJIE0BATEIHLHOCTH CUUTAETCS OIMOKH WJTH OTBET OTCYTCTBYET — 0
BEPHBIM, €CITU MPABWILHO yKa3aHa | 0a/uioB (JIN0OO yKa3bIBACTCS «BEPHOM\
BCS MOCJIEI0BATEILHOCTD ITU(DP CHEBEPHOY)

3 3ananue komOuHUpoBaHHOTO THMa | [lomHOE coBMasieHne ¢ BEPHBIM OTBETOM
C BEIOOPOM OJTHOTO BEPHOTO OTBETA | OIleHUBaeTcs | O6aiaoM, HEBEpHBINA OTBET
U3 YETHIPEX MPEIOKEHHBIX U win ero orcyrcTBue — 0 6anos (b0
000CHOBaHHMEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHOM\ KHEBEPHO))
BEPHBIM, €CITU TPABUIBHO YKa3aHa
nudpa v NpUBEIECHbI KOHKPETHBIE
apryMeHTEI, UCIIOJIB3YEMBIE IIPU
BBIOOpE OTBETA

4 3ananue koMOMHUpoBaHHOTO TNa | [lonHOE coBMazeHne C BEPHBIM OTBETOM

C BBIOOPOM HECKOJIbKHX BapHAHTOB
OTBCTA U3 NPCAJIOKCHHBIX U
pa3BepHYTHIM 00OCHOBaHUEM

oreHuBaeTcs | 6ayuiom, eciy JONyIICHBI
OIIMOKY WA OTBET OTCYTCTBYET — 0
0autoB (TMOO yKa3bIBAETCS «BEPHON\




BBIOOpA CUMTACTCSI BEPHBIM, €CITH CHEBEPHOY)
NPaBUWIBHO YKa3aHbI HUPPHI U
NIPUBEJICHBI KOHKPETHBIC
APTrYMCHTBI, UCITIOJIb3YCMBIC IIPU
BBIOOpE OTBETOB

3) 3alaHue OTKPBITOTO THUIIA C IIpaBUIBHBIN OTBET 3a 3aJaHUE
Pa3BEPHYTHIM OTBETOM CUHMTACTCS | OLEHHMBAeTCs B 3 Oayuta, iy JAOIMyIeHa
BEPHBIM, €CIT OTBET COBIIA/IACT C oJHa omuOKa \ HETOYHOCTb \ OTBET
STAJOHHBIM O COAEPKAHUIO U NpaBWIBHBIN, HO HE TIOJHBIN - | Oa,
IIOJIHOTE eciau gonyieHo oonee 1 ommbku \ oTBET

HenpaBWIbHBIN \ 0TBET OTCyTCTBYET — 0
0atoB (10O yKa3bIBACTCS «BEPHOM\
CHEBEPHOY)

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

1 Merton @epma

Ycnosusa Kapyma-Kyna-Takkepa

CUMILUIEKC-METOT

MeToj 30JI0TOr0 CEUECHHUS

Merto mapabo

Metox HeroTona

Meron Hennepa-Muna

O INO|OTB(WIN

MeTton mrpagHbIX QYHKIMMA

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX HSTambl (HOpMUPOBAHUS KOMIIETEHLUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIIMX TOPSAOK M TPOLEAYpPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00ydaroIuxcs
I'VAIL

11. Meroauydeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHHUIO JUCITUTUIMHBI

11.1. Meroauueckue ykazaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
byHIaMEeHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHMS, HOBEWUIIHX
JOCTIKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIWHU. JIEKInsl pacKphIBaeT MOHATHWHBINA ammmapar
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCIHIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMH JTACIUTUTHHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TOJTyYeHHE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaTEIeM;

— pa3BuTHE TNPO(ECCHOHAIBHO-ICNOBBIX  KAadecTB, JIIOOBH K TpPEAMETY H|
CaMOCTOSATEIIFHOTO TBOPYECKOTO MBIIILICHHS.




— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXOAUMOTO Il CAMOCTOSITEIbHON pabOThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAYKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJM>KaIINe TO/ibl;

— Hay4yuTbhCS METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACHATH TJIABHBIE MBICTH H
NOJIOKECHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

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

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM pAa3aTOYHOIO MaTepualla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJEIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa npe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

—  IIOCTaHOBKa 33J1a4H;

—  ONHCaHWE METOJIOB U AIITOPUTMOB, TPUMEHSIEMBIX IS €€ PEeIICHHS,;
—  JIEMOHCTpAIHs IPHUMEPOB;

—  000011eHe U3I0KEHHOT0 MaTepuala,

—  OTBETHI Ha BO3HHUKAIOIME BOIPOCHI 110 TEME JIEKLIUH.

11.2. Meroauueckue ykazaHusi sl OOYYaroIUXCsS MO BBIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xoxme BeIMOMHEHHS J1a0OPAaTOPHBIX paboOT OOyYaroOmMHCS [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 1abopaTopHBIX PabOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONpENesiseMOl Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBIEHUH M OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00OpaTOpHBIM
000pyTI0BaHUEM U IPUOOPAMH.

3ajanue u TpeOOBaHUS K MPOBEACHUIO Ja00OPATOPHBIX PadoT
[Ty6nukyroTcs B muaHOM Kabunete: https://pro.guap.ru

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

TpebGoBanust Kk opopMIIeHHIO OTYETa O TabopaTopHOi paboTe
[Ty6nukyroTcs B muayHOM kabuHete: https://pro.guap.ru

11.3. Meroauueckue ykazaHus JUlsi 0Oy4YarOIIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEIbHOM
paboThI

B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONIUIICS BBIMOIHAET PaboOTy MO
3aJaHUIO ¥ TP METOJMYECKOM PYKOBOJICTBE IpEITo/aBareis, HO 0€3 ero HEermocpeJCTBEHHOTO
Y4YaCTHS.

Jlnst oOydvaroruxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTty
00y4aroUUXCSASBIISIOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 10 TUCIUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (it 00ydaromuxcs
10 3204HOM (hopme 0OyueHHs ).

11.4. Metoguueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOKICHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuii KOHTPOJIb YCIIEBaEMOCTH BKJIIOYAET B ce0s1 yueT KauecTBa BHINOIHEHUS padoT.
[Tpu mpoBeeHUHU MPOMEKYTOUHOM aTTECTAIlMM OLIEHKA Pe3yJIbTaTOB O0yUYEHUS MO JUCLUIUIMHE
B PAaBHBIX JOJIAX YYUTHIBAET PE3YJIbTAThI 324€TA U TEKYILErO0 KOHTPOJIA.

11.5. Meroauueckue ykazaHus i OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTECTaLUU.

IIpomexxyrounass  arrectanust  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— auddepeHuupoBaHHbIl 3aueT — 3T0 ¢opMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
oOy4aromuMcs TpU U3Y4eHUH JUCLMILIUHBL, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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