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AHHOTaUs

Hucuumnunaa «MeToasl ONTUMU3ALMKMY BXOAUT B 00pa3oBaTENIbHYIO MpoOrpammy
BhICIIETO 00pa3oBaHUs — TMPOrpaMMy MAarucTpaTypbl IO HAmpaBIEHUIO MOJATOTOBKH/
crenuanbHocTH  09.04.01 «MHpOpMaTHKa ¥ BBIYHCIHUTENbHAS TEXHUKa» HANPABICHHOCTH
«MynbTUMEIUIHbIE TPUIOKEHUS CO  CIOXHBIMH  IOJIb30BATEIbCKUMH  HHTEpdeiicaMu
(BupTyasibHas U JOTOJHEHHAs PEATbHOCTH )». Jucuuminnaa peanusyercs kadenpoit «Ned4y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

YK-2 «Croco0eH ynpaBisTh MIPOEKTOM Ha BCEX ATAIAX €ro KU3HEHHOTO UK

OIIK-1 «Cmocoben caMOCTOSITEIbHO TNpUOOpETaTh, pa3BUBATh M MPUMEHSTH
MaTeMaTU4ecKue, eCTEeCTBEHHOHAyUYHbIC, COIMAIIbHO-DKOHOMUYECKHE M MpodeccHOHaTbHbIe
3HaHMS Ul PELIEHUS HECTAaHAAPTHBIX 3a7ad, B TOM YHCJIe B HOBOM MM HE3HAKOMOM Cpefie U B
MEXIUCHUTUTMHAPHOM KOHTEKCTE»

OIIK-2 «CmocobeHn pa3pabaTbiBaTh OpPUTHHAIBHBIE QJITOPUTMBI M IPOrPaMMHEIC
CPEICTBA, B TOM YHUCJIE C MCIOJIb30BAHUEM COBPEMEHHBIX MHTEIEKTYAIbHBIX TEXHOJOTHMA, AJIs
pemeHus Mpo(hecCHOHATBHBIX 3a/1aW»

Copep:xaHue NUCHUIUIMHBI OXBATHIBAET KPYI' BOMPOCOB, CBSI3aHHBIX C PEIICHUEM 3a/1a4y
HEIPEPBIBHOW U JUCKPETHOM ONTHUMM3ALINN.

[IpenogaBanue AMCHUIUIMHBI MpeAycMAaTPUBAET cCienyrolmue (GopMbl OpraHu3alUH
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yJaromerocs.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHInpoBaHHOTO 3a4eTa.

OO0miasi TpyAO0EMKOCTh OCBOEHUS JMCLUHUILUIMHBI COCTaBISeT 6 3a4eTHBIX enuHul, 216
4acoB.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[Tonydenne oOydarommMucs HEOOXOIMMBIX 3HAHWW, YMEHHA W HABBIKOB B OOJACTH
pelleHus 3a1a4 HelPEepbIBHOW U AUCKPETHOM ONTHUMH3AINH.
1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIero oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTamMu 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

KOMIIETEHIINN KOMITETEHIIN T MOCTHXKEHUSI KOMITETEHIINN
VK-2.3.2 3HaTh HU(MOPOBBIE HHCTPYMEHTHI
VYK-2 Criocoben uudp Py ’
npeHa3HauYeHHBIC I pa3paboTKu
YHuBepcaabHbIe YIPaBISATH TPOEKTOM
MIPOCKTa/PEIICHHs 3a]]a49H; METOIbI 1
KOMIIETEHIINN Ha BCEX dTaIlax 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 MaTEeMaTHUYECKHUE,
€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-KOMMYHHKAITMOHHEIE 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
MHTEJJIEKTYaJIbHBIX .
TEXHOJIOTUH, IS TCXHOIIOTHH
CLICHILS ’ OIIK-2.Y.1 ymeTb 000CHOBBIBAaThH BEIOOD
P COBpPEMEHHBIX UH(HOPMAITMOHHO-
npodeccHoHaTbHBIX
sanau KOMMYHHKAITUOHHBIX U UHTEIUICKTYaTbHBIX

TEXHOJIOTHH, pa3pabaThiBaTh




OpUTHHAJILHBIE MPOTPaMMHBIC 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 nucuumumnbl B cTpyktype Ol
JluctumiimHaa MOXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIEAYIOMINX AUCIUILINH:
— «MeTo10JI0T Ul HAYYHOTO TTO3HAHUSIY.
3HaHuUs, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JAUCIMIUIMHBIL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHUE, TAK U MOTYT MCIIOJIb30BAThCS MPU U3YYEHUU IPYTUX JUCIHUILINH:
— «ApXUTEKTypa napaJlIeTbHbIX BEIYUCIUTEIBHBIX CUCTEM.

3. O0beM u TpyI0eMKOCTh JTUCIUTLIAHBI
Jlarable 00 00IIEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 6/ 216 6/ 216
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIC:
nexum (J1), (gac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas padboma, Bcero (4ac) 182 182
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auy, ndbd. Hudd. 3au.
K3 **) 3au.

EX3

IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TPyI0€MKOCTH JTUCLUUIUIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TA0IUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlekuuu | 113 (C3)| JIP KII CPC

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

Cemectp 2

Paznen 1. AHanuTHuecKre METOABI ONTUMH3ALNN
Tema 1.1. AHanuTHUECKHE METOABI O€3yCIOBHON
ONTUMHU3ALUU 6 7 82
Tewma 1.2. AHaTHTHYECKUE METOBI YCIIOBHOM
ONTUMH3ALUU

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

Tema 2.2. UucneHHbIE METOIBI MHOTOMEPHOM
0€3yCIIOBHOM ONTUMH3AIUH 11 10 100
Tewma 2.3. UncneHHbIE METO/BI YCIOBHOM
ONTUMU3ALUU

Tema 2.4. YucieHHble METOABI TJ100aIBHOM
ONTUMU3ALUU

HUroro B cemectpe: 17 17 182

Hrtoro 17 0 17 0 182

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
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 pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 AHaJIUTHYEeCKHE METOAbI ONTUMHU3AUH

Tema 1.1. AHanmuTHYECKAsT O TUMU3ALINAS

IToctanoBka 3amaun ontuMmm3anuu. IloHsATHE TIIOOAIBHOIO
AKCTpEMyMa. Heob6xonumoe YCIOBHUE CYIIECTBOBAHUS
r00amkHOTO  JKCTpeMyMma. Heobxomumoe #  JTOCTaTOYHOE
YCIIOBHE CYIIECTBOBAHUS TJIOOANBLHOTO JKCTpeMyma. Teopema
Benepmrpacca. ITonsaTue JIOKaJILHOTO JKCTpEMyMa.
HeoOxomuMoe yclioBue JIOKambHOTO J3KcTpemyma. Jlemma
®epma. JlocTtaTouHOE YCIOBHE JIOKAJIBHOIO SKCTpeMyma. Meton
depma 7151 TOWCKA TII00ATBHOTO SKCTPEMyMa.

Tema 1.2. AHanuTHYECKHE METO/IBI YCIOBHOM ONTUMM3ALINHI
[TocranoBka 3agauu yCIOBHOW onTtuMu3anuu. OrpaHuuyeHUs
TUMa paBeHCTBO. Heobxoammoe ycmoBue skctpemyma. Teopema
Jlarpanxka. JlocraTouHOe  ycCioBHE  OKCTpeMyma. Meron
Jlarpamka. OrpaHuyeHUsi THUIA PABEHCTBO W HEPABEHCTBO.
VYcnosusa Kapyma-Kyna-Takxkepa.

Tema 1.3. JInneliHOe IporpaMMHUpOBaHUE

ITocranoBka 3aa4u JIMHENHOTO MPOrPaMMHUPOBAHHS.
I'paduaeckoe pemenue 3amaun. CUMILIEKC-METO/I.




YucjieHHBIE MeETOAbI OIITUMHU3AIINN
Tema 2.1. YucnenHasi oqfHOMEpHas ONTUMHU3AIUS
ITocTaHoBKa 3amauyd YHMCIECHHOM ONTUMM3AlMH. MeETOIbl
HCKIIFOYCHHS HHTEPBAJIOB. ATIIPOKCUMHPYIOITUE METOIBI.
Tema 2.2. YucneHHass MHOrOMEpHas ONTUMU3AIUS
Meron T'aycca. Meton PozenOpoka. Meron Xyka-/[xusca.
Meron Hennmepa-Mupa. Meton rpagueHTHOro crycka. Merop
HrroToHA M KBa3MHBIOTOHOBCKUE METO/IbI.
Tema 2.3. HUucneHHble METOABI [JI00AJIBHON O TUMHU3AIAN
ITocTanoBka 3agaun riaodanbHON onTuMu3anu. Kinaccudukanuys
METOMOB  ToOampHOM  ontumm3anuu. Bee  Algorithm.
I'enetnueckue anroputMel. Aiaroputm Differential Evolution.
Tema 2.4. UnucneHHbIE METO/IBI YCJIOBHOM ONTUMM3AIIUN
[TocTaHOBKa 3a/1a4M YHUCICHHON YCIOBHOW ONTUMH3aLMU. MeTo

mrpadubIX GyHKIUNA. Meton 6apbepHBIX ()YHKITHA.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
/o

TeMbl TpakKTUYECKUX
3aHATUN

3 aux Ne
@opMbI TPaKTHUECKUX | TPYyJOEeMKOCTh, |MpaKTHUECKOH |pasnena
3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 anx No

i/fn HanmMeHOBaH#e 1a60PATOPHEIX paGoT prn?:;‘f;‘“’“’ “rfg;‘;f:;;;‘;“ 2*;1351;;2
(gac) JIMHBI
Cemectp 2
1 BBoanoe 3ansitue 1 1 1
2 AHauTHYECKask OJTHOMEPHAsi ONTUMH3ALIMS 4 4 1
3 Yucnennas OJIHOMEpHas JIOKaJIbHas 4 4 2
OIITUMHA3ALINS
4 MmuoromepHasi 6€3ycI0BHAsI ONTUMH3AIHS 4 4 1,2
5 YucneHnas rinodaibHast ONITUMHU3AIHUS 4 4 2
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs

Bupl camocTosTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania
80 80
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 70 70
ycneBaemoctu (TKVY)
Homamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
32 32
atrecrauuu (I1A)
Bcero: 182 182

. 7-11.

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCICUCHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaroIuXCcs M0 JUCUUIUIMHE (MOJYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXcsl yKa3aHbl B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuecTso 3k3eMIuIsIpoB B

Hlncp/ bubnuorpapuyeckas ccpuika OubmoTeke
URL agpec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
519.6/.8 ComnoBbeBa, T. H. AHaIIMTHYECKHE METOBI 5
C 60 onTUMU3aluHy : yaeonoe nocodue / T. H.
ComosbeBa, JI. B. llluntsaxos ; CII0. : U3a-Bo
I'VAIL 2023. - 98 c.
519.6 Muponosckui, JI. A. UuciieHHbIE METOIBI U 19
M 64 onTtuMu3anus : yaebHoe rmocodue / JI. A.
Muponosckuii, T. H. Conossena, /I. B.
[unTskos ; C.-Iletepb. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : Uzn-so I'YAII,
2017. - 147 c.
519.6/.8 I'unn, @. [IpakTuueckas ontumuzanus / O. 29
47 I'mnn, V. Mroppeit, M. Paiit; Pen.: A. A.
[Terpos; I1ep.: B. 1O. Jlebenes. M. : Mup,
1985. 509 c.
519.86(075) | Mowucees, H. H. MeToabl onTHMHU3aINH : 1
M74 [Yueb.mocobue a1 By30B 10O




crerl."Ilpuxnagnas maremaruka'"] / H. H.
Moucees, O. I1. UBanunos, E. M.
Crongposa. M. : Hayka, 1978. 351 c.

519.6/8 Banmu, b. MeToasl onTUMU3alMy : BBOOHBIA | 17
b23 kypc / b. bannu ; [Tep.: O. B. Illuxeesa, B. A.
Bounbiackuid. npouss. usa. - M. : Paano u
CBs3b, 1988. 127 c.

519.6/.8 ITaurtenees, A. B. MeToabl OIITUMU3AIINH B 5
I116 npUMepax M 3ajadax : yueOHoe mocobue / A.
B. [Tanrtenees, T. A. Jlerosa. 4-e u3z., ucrp.
CIIG. : Jlanb, 2015. 511 c.

513 [Mxnspekui, . O. 'eomerpuueckue 1
I 66 HEPaBEHCTBA U 33]]a4l HA MAaKCUMYM U
munumym / 1. O. Wknsapckuit, H. H. Yennos,
N. M. frnom. - M. : Hayka. I'n. pen. ¢us.-
mart. nut., 1970. - 335 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

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

https://www.yuripetrov.ru/edu/python/ | ITerpos 1O. U. [IporpammupoBanue Ha A3bIKE
BBICOKOT'O YPOBHS

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

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno

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

[lepeuenpr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabymue 11.

Tabmuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HanmenoBanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | BeruncnutenbHas 1abopaTopust 52-07, 52-09

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[UN
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Buj npoMexxyTo4HO# aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
JuddepeHmpoBaHHbIN 3a4ET Crrcox BOIpOCOB;
Tectsr;
3anaqu.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

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

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM U JOMONHUTEIHHOW IUTEPATYpPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CITeIMATM3UPOBAHHBIX TIOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JACSITEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIMAIM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«BaYTEHO»

— o0yyJaronuicss yCBOWJI TOJIBKO OCHOBHOW NPOTPaMMHBIA MaTepua,
o CymecCTBYy H3JIaraCt €ro, OlupasCb Ha 3HAHHUA TOJIBKO OCHOBHOI
«YIOBJIETBOPUTEIILHO» | JINTEPATYPHI;

«3aYTEHO» — JIOIYyCKaeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaITpaBJICHHUA,




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,

— 3aTpyAHsieTcs B (OpMyIUPOBaHUU BBIBOJOB U 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHBbIE  OWIMOKH U
«HEYJIOBJICTBOPUTEIIBHO ,
paccMOTpEeHHUH MPOOJIeM B KOHKPETHOM HaIlpaBJICHUH;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OpMYTUPYET BHIBOJOB M 0000IIECHHUH.

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
HETOYHOCTU  TpHU

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/ [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa Kon
WHAMKATOpa
Y4eOHbIM IJIAaHOM HE IPEJYCMOTPEHO
Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne n/m [Iepeuens BonpocoB (3ana4) ans 3a4dera / qudd. 3adera HHKATOPA

1 [TonsTHS T7100aTBHOTO U JIOKAJILHOTO SKCTpEMyMa. Y CIIOBHS YK-2.3.2
CYIIECTBOBaHMS INT00AIBHOTO SKCTpEMyMa (Teopema
Beiiepmrpacca)

2 HeoOxonumoe (nemma @epma) U 10CTATOUHOE YCIOBHE YK-2.3.2
JIOKQJIbHOT'O 3KCTpeMyMa

3 [lonsTHs rpaguenTa, MaTpulbl ['ecce U X NPUMEHEHHE IS YK-2.3.2
peleHus 3a/1a4 ONTUMHU3ALNH

4 Hcknrouenne MHTEPBAJIOB U €r0 IPUMEHEHHE IS PEeILECHUs OIIK-1.3.1
3aJa4 ONTUMH3ALNU

5 Anmpokcumanus 1 ee MPUMEHEHHE VIS PeIIeHUs 3a/1a4 OIIK-1.3.1
ONTUMH3AINU

6 [TonsATHS YCIOBHON M O€3YCIIOBHOW ONTUMHU3AITIH. OIIK-1.3.1
Heo6xoanMoe yciaoBue 3KkcTpemMmyma Juis 3aJa4u C
OTpaHWYCHUSIMU THTIa PaBEHCTBO (Teopema Jlarpanxka)

7 [TonsaTue ycnoBHOM 1 6€3yCIOBHON ONTUMHU3ALIIHH. OIIK-2.3.2
Heo6xoanMoe ycioBre 3KCTpeMyMa IS 3a]1a9H C
OTpaHUYEHUSMH TUIIA PABEHCTBO U HEPABEHCTBO (yCIOBUS
Kapyma-Kyna-Takkepa)

8 3asaua TMHEHHOTO MPOrpaMMHUPOBAHUS M OCOOCHHOCTH €e OIIK-2.3.1
pemenus. Kanonnueckas gopma 3a1auu 1 nepexos K He

9 Meton ®epma OIIK-2.B.1

10 MeToa 30J10TOr0 CEeUSHHSI OIIK-2.B.1

11 Mertox mapaboi OIIK-2.B.1

12 Meton HproTOHA ¥ KBa3WHBIOTOHOBCKHUE METO/IbI (OCHOBHAS OIIK-2.B.1
ujes)

13 Meroa NOKOOPAMHATHOIO CITyCKa OIIK-2.B.1

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




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

16 Cumnekc-MeTo ) 11 3a7a4 JMHEHHOT O IPOrpaMMHUPOBaHUs OIIK-2.B.1

17 Haiinure skctpeMmym 3anannoi pyHkuun metogom depma u OIIK-1.V¥.1
OIpEeAEIUTE €ro BUJ (MAaKCUMYM UM MUHUMYM)

18 Jan rpaduk neneBoit GyHkiuu. Beimonaute rpadudecku OIIK-1.V¥.1
YeThIpe UTEPALMU METO/IAa TUXOTOMHUH JIJIs TIOMCKA MUHIUMYMa
Ha 3aJJaHHOM HMHTepBaje

19 Jlana rpaduk TUHUIA ypOBHA LeseBOi GpyHKIMH. Beimonnute OIIK-1.V.1
rpaduyecKy TpU UTEPALUK METOIa TPAJAUEHTHOTO CITyCKa st
MOWCKAa MUHUMYMA U3 33/IaHHON HAYaJIbHOM TOYKHU

20 Jlan rpaduK THHUN YpOBHS 11e7€BOM (QyHKIIMU. BeImoHUTE OIIK-1.V¥.1
rpaduuecku Tpu utepanuu metona Hemnepa-Muna s
MOMCKAa MUHUMYMa M3 33JJaHHBIX HAYaJIbHBIX TOUEK

21 Jan rpadux nenesoit pyukiuu. Bermonuute rpadguuecku ase | OIIK-2.V.1
uTepanuu maeanHoro anroputma (Bee Algorithm) mis noucka
MuHuMyMma. [lapameTpsl anroputMa BEIOEPHUTE MPOU3BOIBHO

22 HaiinuTe KpuTHYECKYIO0 TOUKY 3alaHHOH IeTIeBON (PyHKIIUU OIIK-2.V.1
MIpH 33IaHHOM OTpaHuYeHHH MeTooM Jlarpanxka

23 HaiinuTe KpuTHYECKYIO0 TOUKY 3alaHHOH IIeTIeBON (PyHKIIUU OIIK-2.V.1
MIpH 33/IaHHOM OTpaHUYEeHHUH, UCTIONB3Ys ycioBus Kapyma-
Kyna-Takkepa

24 Jlana 3ajaya nuHEeWHOro nporpamMmmupoBanus. Halinure OIIK-2.VY.1

peuieHue rpadpuyecku

MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS
} KypcOBO#l pabOThI
Y4eOHbBIM IJIaHOM HE IPETyCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHblii mepeueHb BOIIPOCOB Il TECTOB

o Kon
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHANKATOpa

1 3aganue ¢ BbIOOPOM OJHOI'0 BEPHOI'0 0TBETA M3 YeThIpex VK-2.3.2

NPpeaJI0KeHHBIX

Uncmpyxyus: Ilpouumatime mexcm u 8vibepume 00UH NPABUTILHBLLL

omeem.

VkaxuTe OMOIHOTEKY si3bika Python, mpuMeHsieMyo 17151 4HCICHHOTO

MIOUCKA HKCTPEMYMOB HEMPEPHIBHBIX (PYHKITHI.

a) OpenCV;

b) Scipy;

c) Scrapy;

d) Pillow.
2 3ananue ¢ BbIOOPOM HECKOJIbKHMX BEPHBIX OTBETOB U3 YeThIpex VK-2.3.2

NpeaJI0KeHHBIX

Hnempyxyusa: Ipouumatime mexcm u gvloepume HECKOILKO NPABUTbHBIX
0meemoa.
YKakuTe METOABI W/WIIN aITOPUTMBI, TPUMEHSIEMbIE JIJISl PELICHHS




MHOTOIKCTPEMAJIBHBIX 3a/1a4.

a) MeTo1 30J10TOr0 CEYCHHUS.

b) Cumruiekc-MeTo 1 TMHEHHOTO TPOrPAMMHUPOBAHHS.
C) ['eHeTHUYECKHE AITOPUTMBHI.

d) Anropurm muen (Bee algorithm).

3agaHue 3aKPHITOT0 THIA HA YCTAHOBJIEHHE COOTBETCTBHS
Hnempyryus: Ipouumaitime mexcm u ycmanosume coomeemcmsue.
ComnocraBbTe 33J]a4M U METOJIbI UX PEIICHHUS.

K kaocoou nosuyuu, ob6o3nauennoti 6ykeot, noobepume
COOMBEeMCMBYIOWYI0 NO3UYUIO, 0O03HAUEHHYTO YUPDPOLL.

1) 3amaya omHOMEpHOM 0€3yCIOBHON ONTHMHU3ALUU

2) 3amaya MHOTOMEPHOM 0€3yCIIOBHOM ONTUMH3ALIUH

3) 3amaua yCIIOBHOM ONTHMH3AINN C OTPAHUYCHUSIMH THIIA
PaBEHCTBO

4) 3anaya yCIOBHOW ONTHMH3AINU C OTPAHUYCHHUSIMH THIIA
HEPaBEHCTBO

A) Metoz 6apbepHbBIX BYHKITHI

B) MeTo/ MOKOOPIMHATHOTO CITyCKa
C) Meron Jlarpamka

D) MeTtoa 30/10TOTO CeUCHHS

VK-2.3.2

3agaHue 3aKPBHITOr0 THIIA HA YCTAHOBJIEHHE 110C/JI€0BATEJIbHOCTH
Huempyxyus: Ilpouumatime mekcm u yCmaHo8Ume 6epHyo
nocne008amenbHOCHb.
Tpebyercs ynopsa04uTh METOABI ONTUMH3ALIMHU 10 BO3PACTAHUIO
MIPUMEHSIEMOI0 B HUX MOPsJIKa IPOU3BOIHOM LieneBor pyHKuuu. Jlns
AQHAJIMTUYECKUX METOJOB — C YYETOM OIPEAEICHUs TUIIA DKCTPEMYMA.
3anuwume coomeemcmeayowyo nocie008amenbHOCms OVKE clesa
Hanpaeo.

A) Meroa HeroTona

B) Meron ®epma

C) Meron BFGS

D) Meron Hennepa-Mua

VK-2.3.2

3agaHue OTKPBHITOIO THIIA C PA3BEPHYTHIM 0TBETOM

Hucmpyxkyus: Ipouumarime mekcm u 3anuuiume pa3eepHymbiil
000CHOBAHNbBITI OMBEM.

N3BecTHO, UTO pelIeHne 3aJa4i JMHEHHOTO IPOrpaMMHUPOBaHUs
CBOJIUTCS K epe0opy BEpLINH MHOTOIPaHHUKA JOMYCTUMbIX PEIICHUN.
Onuimure aNropuT™ nepedopa BEpIUINH, PeaTn3yeMblil B CUMILIEKC-
METO/IE.

YK-2.3.2

3aganue ¢ BLIOOPOM OJHOTO BEPHOI'0 OTBETA M3 YeThIpex
NpPe1I0KEeHHBIX

Hnempykyus: [pouumatime mekcm u ebibepume 00UH NpaguIbHblil
omeen.

VYKaxxuTe Kiiacc 3aaaY, I pCIICHUA KOTOPBIX MPUMCHACTCA CUMILIICKC-
METO/I.

a) 3a/1a4M HEJTMHEHHOTO MPOTrPaMMHUPOBAHHSI

b) 3amaun BHIMYKIIOr0 MPOrpaMMHUpPOBAHHS

C) 3a/1a4¥ JJUHEHHOTO MPOrPaMMHUPOBAHMUS

d) 3amaun r100aIbHON ONTHMHU3AIINU

OIIK-1.3.1




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

Hnempyxyusa: Ipouumatime mexcm u gvloepume HeCKOILKO NPABUNTbHBIX

0meemos.

VKaKuTe METOIBI ONTHMU3AIMH HYJIEBOIO MOPSIKA.
a) metoa Herona

b) meton ®uboHaUUH

c) metox Hinepa-Muna

d) merox DFP

OIIK-1.3.1

3agaHue 3aKPHITOT0 THIA HA YCTAHOBJIEHHE COOTBETCTBHS
Hucempyryus: [Ipouumatime mexcm u yCmaunosume coomeemcmaue.
ConocraBbTe KOKIOMY METOAY COOTBETCTBYIOIIUN €My KIIACC
ONITUMH3AIIMOHHBIX 33]1ay.

K xaoicootl nosuyuu, obo3nauennoil 6yxeotl, noobepume
COOMBEMCmMBYIouYI0 NO3UYUIO, 0003HAUEHHYIO YUPPOII.

1) Meron mrrpadHbIx GyHKIMI
2) Meron Hennepa-Muna

3) Meron depma

4) Meroj 30JI0TOTO CEYCHUS

A) 3amaun 4uCIeHHOM 0€3yCIIOBHON OJHOMEPHOM ONTHMHU3AIUH
B) 3agaun aHaIMTHYECKON ONTHMHU3AINN

C) 3amauu 4MCICHHOW YCIIOBHOM ONTHMHU3AIMH

D) 3anmaun uncieHHON 0e3yCIOBHOI MHOTOMEPHOM ONTHMH3AIINH

OIIK-1.3.1

3aaHue 3aKpbITOr0 THUINA HA YCTAHOBJIEHUE MOCJI€10BATEIbHOCTH
Hncmpykyus: Ilpouumatime mexcm u ycmanogume 6EpHyIO
nocne008amenbHoOCb.
YKaxuTe Mocie10BaTeIbHOCTh JAEUCTBUM, BBITTOIHAEMYIO Ha KaX 10U
urepannu Merona Hemnepa-Muna.
3anuwume coomeemcemayouyo nociedo8amerbHoCmy OYKe clesa
HAnpaeo.

A) TIpu HeOOXOIMMOCTH — pacTsHKEHHE / CKATHE CUMILICKCa

B) Otpaxenue cumruiekca

C) CoprupoBKa BEpIIHH CUMILICKCA

D) Ilpu He0OXOIUMOCTH — TTI00aTBHOE CHKATHE CUMILIEKCA

OIIK-1.V.1

10

3aaHue OTKPBITOI0 THIIA ¢ PA3BEPHYTHIM OTBETOM

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

VYkaxnTe, Ha KAKOM MHOXKECTBE TOUYEK 11eJIeBOM ()YHKIIMH, COTJIACHO
Metory Depma, MOTYT JiexKaTh TOUYKH dKcTpeMyma. OTBET 000CHYHTE.

OIIK-1.V.1

11

3aganue ¢ BbIOOPOM OJHOI'0 BEPHOI'0 0TBETA M3 YeThIpex
NPpeaJI0KeHHBIX

Uncmpyxyus: [lpouumatime mexcm u 8vibepume 00UH NPABUTILHBLLL
omeem.

VYKaxkuTe OHJIalH-CPesICTBO, IPUMEHIEMOe JJIsl YUCIECHHOTO U

AHAIIUTUYCCKOI'0 pCIICHUSA MATEMATUYCCKUX 3a/1a4, B TOM YHCJIC — 3aaa4

OIlITUMMU3AIINN

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

OIIK-2.3.1




12 3ananue ¢ BbIOOPOM HECKOJIbKHMX BEPHBIX OTBETOB U3 YeThIpex OIIK-2.3.2
NpeNJI0KeHHBIX

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

VYKaXuTe COCTABIISIONINE YBOJIOINH, PEATH3YEMbIE B KIIACCHUECKUX
TCHETUYECKUX alITOPUTMAX.

a) Myrarusi.

b) CxpemuruBanue.

C) Penyxkus.

d) Ot6op.

13 3agaHue 3aKPHITOT0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHS OIIK-2.3.2
Hucmpykyus: [Ipouumatime mexcm u yCmaunosume coomeemcmaue.
CormocraBbTe Kak0i GyHKIMY si3b1ka Python Beimonusemoe ei
JICHCTBUE.

K kaocoou nosuyuu, obo3nauennoii 6ykeoi, noobepume
COOMBemMcmayouyio NO3UYUI, 0003HAYEHHYIO YUPDPOU.

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

A) BbIUKCIICHHE BBIPOKCHUS

B) nouck MuHrMyMa

C) BbIYHCIICHUE TPOU3BOTHOI

D) perienue ciucTeMbl ypaBHCHU I

14 3agaHue 3aKPBITOr0 THIIA HA YCTAHOBJICHHE NOCICA0BATEILHOCTH OIIK-2.V.1
Hncempyxkyus: [Ipouumatime mexcm u ycmanogume 6epHyIO
noc1e008amenIbHOCb.
TpeOyeTcs ynopsiiouuTh ONTHMHU3AIMHA METOIBI TI0 BO3PACTAHUIO
CIIOYKHOCTHU MX peajii3aluy 0e3 UCIO0Ib30BaHNsl OMOIHOTEK.
3anuwume coomeemcmeayouylo nocie008ameibHOCmb OYK6 clesa
Hanpaso.

A) MeTto 30J10TOTO CeUeHHS

B) Meton mrpadHbIx GpyHKIHI

C) Metox MOKOOPMHATHOTO CITyCKa

D) Metoxa PoszenOpoka

15 3agaHue OTKPBHITOIO THIA C PA3BEPHYTHIM 0TBETOM OIIK-2.B.1
Hncempyxkyus: IIpouumaiime mexcm u sanuuiume pazeepHymoill
0060CHOBANHDBII OMEEN.

Ha si3p1xe Python Hanummrte QyHKIHIO, BHITOITHSIONIYIO TOUCK
MUHHMYMa METOJIOM JUXOTOMHH.

Bxonuble nanHble: neneBas QyHKIMS, JeBas TpaHHuLla HHTEepBaja
MOMCKa, TIpaBasi TpaHUIa HHTEpBaIa MOUCKA, TOYHOCTb.
BbixosiHbIe JaHHBIE: abCHCCa TOYKH MUHUMYMA.

Kitoun npaBWIBHBIX OTBETOB Ha TecThl pasmelnieHsl B Ilpunoxenun 1 x PIIJ u
HaxonmATcs y crenuanuctoB mo YMP kadenper 41, 3amecturens 3aBemayromniero kadenpoit u
PYKOBOAMTENST 00pa30BaTeNbHOM MPOTrPaMMEI.

CucreMa OLIEHMBAHUSA TECTOBBIX 3aJaHUN ITOKa3aHa B Ta0auie 18.1




Tab6muna 18.1 — Cucrema OLIEHUBAHNS TECTOBBIX 3a{aHUI

Ne VYKa3aHus 110 OLICHUBAHUIO Pesynprar onieHMBaHUA
(GaswIBl, MOJTyYEHHBIC 3a BBIIOTHEHHUE \
XapaKTePUCTHKA MTPABUILHOCTH OTBETA)

1 3aaHue 3aKphITOTO THUIIA HA [TonHOE coBmazieHHe ¢ BEPHBIM OTBETOM
YCTaHOBJIEHHE COOTBETCTBUS oneHuBaercs | 6aiom, HEBEpHBIH OTBET
CUMTAETCSl BEPHBIM, €CITU wiu ero orcyrcTeue — 0 6aioB (11bo
YCTaHOBJIEHBI BCE COOTBETCTBUS YKa3bIBACTCSI «BEPHO» \ «HEBEPHO))
(TO3uIMKU U3 OAHOTO CTOJIOIA
BEPHO COIOCTABJIEHBI C [TO3ULIUAMU
JIPYroro CToJ011a)

2 3aiaHue 3aKpBITOTO THUIIA HA [TonHOE COBMaIEHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 0anmom, eciu JOMyIIeHb
[OCJIEI0BATEIbHOCTH CUUTAETCS OIMOKH WK OTBET OTCYTCTBYeT — 0
BEPHBIM, €CJTU NMPABUIIBHO yKa3aHa | OayuioB (JIMOO yKa3bIBACTCS «BEPHOM\
BCsl IOCJIE0BATENbHOCTD LMD «HEBEPHOY)

3 3ananue komOuHupoBaHHOro THNa | [lomHOE coBmaseHue ¢ BEpHBIM OTBETOM
C BRIOOPOM OJTHOT'O BEPHOT'O OTBETa | OllEHMBaeTCs | Gayyiom, HEBEPHBIN OTBET
U3 YETBIPEX MPEJIOKEHHBIX U wiu ero orcyrcreue — 0 6aos (1ubo
000CHOBaHHMEM BBIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHO))
BEPHBIM, €CITU MPABUIIBHO YKa3aHa
udpa v MPUBEICHBI KOHKPETHBIC
apryMEeHTBI, UCIIOJIb3yeMbIe MPU
BbIOOpE OTBETA

4 3aganue koMOMHUpoBaHHOro TuNa | [TonHOE coBmazieHne C BEpPHBIM OTBETOM
¢ BBIOOPOM HECKOJIBKHUX BapUaHTOB | OLleHHWBaeTcs 1 GayioM, eciii JOMYIEHbI
OTBETa U3 NMPEII0KEHHBIX U OIIMOKY WA OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0aisioB (7100 yKa3bIBACTCS «BEPHON\
BbIOOpA CUMTACTCS BEPHBIM, €CIIN «HEBEPHOY)

NPaBUIBHO YKa3aHbI UPPHI U
MIPUBEICHBI KOHKPETHBIE
apryMEHTBHI, UCTIOIb3yeMbIE TIPU
BbIOOpE OTBETOB

5 3ajanne OTKPHITOTO THIIA C [IpaBubHBIN OTBET 3a 3a/IaHUE
pa3BepHYTHIM OTBETOM CUMTAETCsl | OLlEHMBaeTcs B 3 Oajia, ey JomylieHa
BEPHBIM, €CITU OTBET COBMAJIAET C oJHa omrOKa \ HETOYHOCTb \ OTBET
ATAJIOHHBIM TI0 COJICPKAHUIO U MIPaBUJIbHBIN, HO HE TIONHBIH - 1 Oai,
IIOJTHOTE ecITi JIomyIneHo 6oee 1 omuoOku \ oTBET

HETPaBWIbHBIH \ 0OTBET OTCYTCTBYET — O
0amtoB (TMOO yKa3bIBAETCS «BEPHON\
«HEBEPHOY)

oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLEIyphl  OLIEHUBAHHSA
UH/INKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpYyOIUX NOPSAAOK M MPOLEAYPY




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

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OcCHOBHOE Ha3HAauY€HHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE U3JIOKEHHE ydeOHoro marepuana. HasHaueHue COBPEMEHHOW JICKIIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MpoOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTYDKCHUH Hay4HOW MBICIH. B ydeOHOM mpoliecce JICKIUs BBITOJHSIET METOI0JI0THYECKYIO,
OpPTaHM3AIMOHHYI0 U MHPOPMAIMOHHYI0 (QYHKIWU. JISKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHUs, €€ IpoOJIeMbl, JacT IEIBHOE MPEACTaBICHUE O IHUCIUILIAHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUILTHHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBCHB
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEIIbHOT'O TBOPYECKOTO MBIIIIJICHUS.

— TIOSIBJICHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO IS CAMOCTOSITSIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH M TEXHUKH U O
MIPOTHO3€E WX PAa3BUTHS HA OJIMKAKNIINE TOIBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IHYHBIX
bopmynupoBKax);

—  TIOJMy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOMMMBIX TEPMHUHOB U TIOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpaluuend CIaioB H
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JAUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITHLHBIX TEMATHK I10 TUCITUTUIHHE.

CTpyKTypa NpeaoCcTaBICHUS JICKIIMOHHOTO MaTepuaa:

—  TIOCTaHOBKA 3a/1a4H;

—  OINHCaHWE METOJIOB M aJITOPUTMOB, IIPUMEHSIEMBIX JIJISl €€ PEIICHHUS,
—  JIEMOHCTpAIHUs MPUMEPOB;

- 000011IeHIE U3TT0KEHHOTO MaTepuaa,

—  OTBETHI Ha BO3HHUKAIOIINE BOIPOCHI TTO TEME JICKIIHH.

11.2. Meroauueckue yKazaHWsl Il OOYYarOIIUXCsS IO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabor

B xozme BbImONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIriIyOuTh U
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKW, OBJIAJ€Th COBPEMEHHOM METOJIMKONM M TEXHHUKON
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONH OO0YyYaromerocs.
BeimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaroOmMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OTpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUE CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;



— 3aKpeIUIeHHE, pa3BUTHE U JIETATU3allUsl TEOPETHMYECKMX 3HAHHM, MOJTYYEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OpMAIUH 110 N3y9aeMON JUCIUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

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

Crpykrypa ¥ dopma oTdera 0 1adboparopHoii pabore
[Ty6nukyroTcs B tnaHoM kabuuete: https://pro.guap.ru

TpeboBanus k oopmIIEHHIO OTYETa O Ja00paTOPHOH paboTe
[Ty6nukyroTcs B tnyHOM Kabuuete: https://pro.guap.ru

11.3. Meroauueckue ykazaHus JUIsi OOYYaONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIbBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6p€TaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-MeTOAMYECKU MaTepuan Mo AUCIUILTHHE.

11.4. Meroauyeckue yKazaHus [UIi OOYyYarONIUXCS TIO TPOXOXKIEHUIO TEKYIIETOo
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJIbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymumii KOHTPOJIb YCIIEBAEMOCTH BKIIIOYAET B ce0sl yueT KauecTBa BHIMOIHEHUS padoT.
[Tpu mpoBeneHUHU MPOMEKYTOUHOM aTTECTAIMK OIIEHKA Pe3y/IbTaTOB O0yUYEHUS MO JUCHUIUIMHE
B PABHBIX JI0JIAX YYUTHIBAET PE3YJIbTAThI 3a4€TA U TEKYILErO KOHTPOJIS.

11.5. Metoauueckue ykazaHHs il 0OYYarOLIUXCS MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTeCTallUU.

IIpomexxyrounass  artectanusi  oOyyaromIMXCsl — IpeJycMaTpuBaeT  OLIEHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceost:

— auddepeHunpoBaHHbIl 3ayeT — 3T0 (¢dopMa OUEHKHM 3HAHWM, MOJyYEeHHBIX
00y4aromuMcs IpU U3Y4YE€HUU TUCLMILUIMHBI, IPU BBITOJHEHUH KYpPCOBBIX IPOEKTOB, KyPCOBBIX
paboT, HAy4HO-UCCIIEAOBATENILCKUX PAabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY, «yJOBIECTBOPUTEIBHOY, KHEYOBIETBOPUTEILHOY.

Obsizamenvho 014 3an0HEHUs npenoodasamenem: YKa3vlearomes mpeboeaHus u Memoovl
NPOGedeHUs NPOMEICYMOUHOU Ammecmayuu.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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