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PaGouas mnporpamma yuebHoW mucummiuHel Bb1.B.07 MeToabl oONTHMHU3ANUM, KOMIIOHEHTA
OCHOBHOH mpodeccnoHaabHON 00pa3oBaTeNbHON IMPOrpaMMBbl BBICHIETO 00pa30BaHUS — MPOTPAMMEI
OakanmaBpuara 1o HampasieHuto noarotoBku 09.03.02 MupopmanuoHHbIe CHCTEMbl M TeXHOJIOTHH
HanpasieHHOCTh (rpoduis) «MHpopMaLMOHHBbIE CHCTEeMbl B IKOHOMHKe), HallpaBjeHa Ha oOecreyeHue
y 00y4aromerocsi CrocoOHOCTH OCYHIECTBIATh MPOGECCHOHANBHYIO JI€ATEIbHOCTh B COOTBETCTBYIOIIEH
obnactu U cdepax MpopecCHOHAIBHON JESITeIbHOCTH, B TOM UYHCIIE Ha UX MPAKTHYECKYHO HOATOTOBKY C
yuéTtoM pabouell mporpaMMbl BOCHMTAaHUS M KaJEHAAPHOIO IUIaHA BOCMHUTATEIbHON paboTel YacTHOM
YUPEXKAECHUHU BbICIIEro 00pa3oBaHus «Bpicmiasi mMKoIa NMpeANpPpUHHUMATENbCTBA (MHCTHTYT)» (Oanee —
4YYBO «BIIII»).

Pabouas mporpaMMa u OIIEHOYHBIE MAaTEPHAIIBI TI0 AUCIUILTIHHE « METOIBI ONTUMH3AINI) — 2 CTP.



1. OBJIACTD IPUMEHEHMUSA 1 HOPMATHUBHBIE CCbIJIKH

Hacrosimast pabGouast mporpamma y4yeOHOM JMCUUMIUIMHBI YCTaHAaBIMBAeT TpeOOBaHHUS K
pesyibraTtaM oOydeHHsI CTYACHTA U ONpeNeNseT Coep KaHue U BUAbl YUEOHbBIX 3aHATHH U OTYETHOCTH.

IIporpaMMa mnpenHa3HadeHa MAJI NPENONABaTeNIed M CTYAEHTOB HAIIpaBJICHUS IOATOTOBKU
09.03.02 NadopManinoHHbIE CUCTEMBI U TEXHOJIOTHH.

[Tporpamma y4ueOHON TUCHMITIMHBI pa3dpadboTana B cootBercTBUU ¢ PI'OC BO, yTBepxkneHHOrO
npukazoM MunoOpHaykn Poccum ot 19.09.2017 Ne 926 «O6 yrBepxkaeHun ¢eaeparTbHOTO
rOCYJIJapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHJIapTa BhICHIETO0 oOpa3oBaHUs - OakajaBpuara 110
HarpaBieHuto noarotoBku  09.03.02 UudopmanmoHHBIE CHCTEMBI W TEXHOJOTHH», OCHOBHOU
npodeccHoHaIbHOW  00pa30BaTeIbHON MPOTrpaMMOM  BBICIIEr0 OOpa3oBaHMsA 110 HalpaBJICHUIO
noaroroBku  09.03.02 MudopmannroHHBIE CUCTEMBI U TEXHOJOTMH, HAMpaBICHHOCTh (MPOdUIb)
HNHudopmalimoHHbIE CUCTEMBI B SKOHOMHUKE.

2. IEJH U 3AJJAYU TUCIHUATIIIVHBI

HCJ'ILIO HU3yUCHUA OUCHHUILIMHBI ((MeTOIlLI ONTUMHU3AIUN» SABJIACTCA UN3YUYCHHC TCOPUU
OINITUMHU3AIUHU U ITOTYUYCHUEC CTYACHTAMH HABBIKOB PCIICHUSA ONITUMHU3ALIMOHHBIX 3a71a4.

I[J'IH 9TOr'0 B paMKax JUCHUIIJIMHBI pCIIAIOTCA CIICAYIOIHNEC 3aJa4u:

— U3YUYCHUC TCOPHU OIITHUMU3ALINU U C(l)epI)I IMPUMCHCHHUA MCTOJ0B OIITUMU3ALINHU,

— OCBOCHHC MCTOHAOB ONITUMHU3ALIUUN IJI PCHICHUA 3a1a4,

— OCBOCHHEC COBPCMCHHLIX KOMIIBIOTCPHBIX TEXHOJIOT UM AJIg PpCIICHUA ONITUMU3AlIMOHHBIX 3aJ1a4.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuctuniuHa sBIsSeTCS KOMIIOHEHTOM 4acTH, (GOpMUPYEMOW ydacTHHUKaAaMH 00pa30oBaTENbHBIX
otHoumieHnit broka 1 ocHOBHOW mnpodeccuoHanbHON 00pa3oBaTeNbHON MPOrpaMMbl  BBICIIETO
oOpa3oBaHus 1o HampaieHuto noarotoBku 09.03.02 MudopmanuoHHbIE CHUCTEMBI U TEXHOJIOTHH,
HarpaBJIeHHOCTb (1poduib) — MHbopMalMOHHbIE CHCTEMBI B SKOHOMUKE.

4. IUNIAHUPYEMBIE PE3VJIBTATBI OBYUEHHSI IO YUEBHOW JUCHUILJINHE B
PAMKAX IIIAHUPYEMBIX PE3VJIBTATOB OCBOEHUSI OCHOBHOM
MPO®PECCHUOHAJIBHOM OBPA3OBATEJBHOM ITPOI'PAMMBbI

[Tpouiecc ocBoeHHs] y4eOHON IUCHMILTUHBI HAMpaBleH HAa (OPMHUPOBAHUE y OOYYArOIIMXCS
CHEAYIOIIUX KOMIETEHIIHM.

B pesynbratre ocBoeHHS y4eOHOW TUCIUIUIMHBI OOYy4YaroOlIUiiCs AODKEH JAEMOHCTPHUPOBATH
cienytoiue pesyiasrarel o0yuenus: YK-2, YK-6, T1K-2.

Taoanna 1. Pe3yabrarsl 00yueHus

Kon HauMeHnoBanue HHaekc 1 HauMeHOBaHMe JleckpUNTOPHI — OCHOBHbIE MPU3HAKH OCBOEHHUS
KOMIIETEH KOMIIETEHIMH HHIMKATOPA CoJlepKaHus (moka3zare/u J0CTHIKEHHUS pe3yJibTaTa)
HH KOMITETeHIIUH
VK-2 Criocoben VK-2.1 3HaTh:
OTIpEIeNISITh KPyT CriocoOeH omnpe/eiaTh - Meronp! IeKOMIIO3UIIMH IEIeH Ha 3aJa4H.
3a71a4 B paMKax KpyT 3a7a4 B paMKax - IIpunuune! npuopuTU3anuu 3ajay.
MOCTaBJIEHHOM 11eJIU MOCTaBJICHHOM IEJIN YMeTh:
U BBIOMpATh - Omnpenensats u HOpMYITUPOBATH 331291 HA
OINTHUMAJILHBIE OCHOBE LIeJIeH MPOEKTa.
CIIOCOOBI UX - YcraHaBnuBaTh NPUOPUTETHI AJIS
PEIIeHUs, UCXOMS U3 BBIIIOJIHEHUS 3a1a4.
JENCTBYIOLUX Bnaners:
MIPaBOBBIX HOPM, - HaBbpIkamu OeKOMIIO3HUIINHA IIETEH HA
HMEIOIIHXCS 3a1a4H.
pecypcoB u - HaBrpikamu ynpaBneHus 3agadamMu U
OTpaHUYEHUN pecypcamu.

Pabouast nporpamMMa ¥ OIEHOYHbIE MaTEPHAIbI 10 AUCIHUIUINHE «METOBI ONTHMHU3AINN» — 3 CTP.



YK-2.2

CriocobOeH BBIOMPATH
ONTHUMAJIEHBIE CIIOCOOBI
pelIeHus 3a1a4, HCXos 13
MIPAaBOBBIX HOPM, PECYPCOB
U OTpaHUYEHUH

3HaTh:

YMeTs:

OCHOBHBIE IPaBOBBIE HOPMBI,
peryimpyomue IesiTeIbHOCTh B 001aCTH
paspabotku I10.

[TpyuHIMTB ¥ METOABI aHAIM3a PECYPCOB U
OrpaHUYEHUH.

AHaNu3MpoBaTh NPABOBEIC U PECYypPCHBIE
OTpaHUYEHU IIPH BEIOOpE CITOCOO0B
pelIeHus 3a1ay.

OreHHBaTh PUCKU U IPEUMYIIECTBA
Pa3IMYHBIX CIIOCOOOB peIIeHus 3a1ay.

Bnaners:

HaBbikaMu paBoBOTO aHaan3a B KOHTEKCTE
MPOEKTHOM AEATETbHOCTH.

HaBbikamu onieHKH 1 BEIOOpa
ONTUMAITEHBIX PEIICHUN C YIETOM
OTPaHUYICHHI.

YVK-6

CriocobeH yIpaBIisiTh
CBOMIM BPEMEHEM,
BBICTPaNBaTh U
peann30BEIBATH
TPaeKTOPHUIO
CaMOpa3BUTHs Ha
OCHOBC ITPUHITUIIOB
00pa3oBaHus B
TEUeHUE BCEH KU3HU

YK-6.1
Crioco0eH yIpaBisTh
CBOMM BPEMEHEM

3HaTh:

YMeTh:

OCHOBBI yIIpaBJICHUS BDEMEHEM H
TIPUHINIBI ITIAHUPOBAHMS.
MeTozbl IPHOPUTH3ALUH 33834 U
pacnpenesieHusl BpEMEHH.

IInanupoBars U pacnpenensTb CBOE BpeMs
s eKkTUBHO.

IIpuopuTH3upoBaTh 3a1auu U
KOHTPOJIUPOBATh BBIIIOJIHEHUE ILIAHOB.

Banets:

Hasbikamu 3¢ (eKTHBHOTO UCTIONB30BaHUS
BpPEMEHH.

HaBblkaMn MOHHTOPHHTA U KOPPEKTHPOBKA
CBOMX IIJIAHOB.

VK-6.2

CriocoGeH BBICTpanBaTh U
peann3oBBIBATH
TPAeKTOPUIO
CaMOpPAa3BUTHUS HA OCHOBE
MPUHLIMIIOB 00pa30BaHus B
TEUeHUe BCEHl KHU3HU

YMeTh:

[TpUHIKTBI ¥ METO/IBI HETIPEPBIBHOTO
o0Opa3oBaHws.

Crioco6bI caMOpa3BUTHS U TIOBBITIICHUS
KBaJIU(UKALIH.

Omnpenensats cBoM 00pa3oBaTeIbHbIC
MOTPEeOHOCTH U POPMHUPOBATH IIJIaH
caMOpa3BHUTHSI.

OueHNBaTh PE3yNBTaTHl CBOETO PA3BUTHS U
KOPPEKTHPOBATh IUIaH.

Bnanets:

Hasbikamu camoaHanmsa u pedieKcun.
HaBbIkaMu naHUpOBaHMSA U pealn3aliy
TPACKTOPUH CaMOPA3BUTHSI.

I1K-2

IIpoBepka
paboTocmocobHOCTH
U peakTOPHHT Koza
MIPOTrPaMMHOTO
obecrieueHust

IK-2.1

Crioco0OeH poBepsTh
paboToCIOCOOHOCTh
MPOrPaMMHOTO KoJa

MeTtozap! TECTUPOBaHUS IPOrPaMMHOIO
obecrieueHus.

OCHOBHBIE HHCTPYMEHTHI B (hpPEHMBOPKU
JUTSL TECTUPOBAHUS.

PazpabarpIBaTh U IPOBOANTH TECTHI IS
MIPOBEPKH PabOTOCIIOCOOHOCTH KOAA.
AHanM3upOBaTh pe3yabTaThl TECTHPOBAHMS
1 BBISIBIISITH OLITHOKH.

Bnaners:

HapbikaMu MCIIOIB30BaHMSI TECTOBBIX
(hpeitMBOPKOB.
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- HaBblkamu aHa/iu3a U UHTEPIPETALUU
pE3YJAbTaTOB TECTUPOBAHUS.

[1IK-2.2 3HaTh:
CrnocobeH pedakTopuTh - Ilpunnumner u MeToab! pehakTOPUHTA.
MPOTPaAMMHBIH KOJT - OCHOBHBIC TCXHUKH YITyUYIICHUSI Ka9€CTBA
KOZa.
VYMeTn:

- Mpentnduumposarh y4acTKH Koja,
TpeOyromue peakTOpHHTa.

- IlpumeHATH TeXHUKN peaKTOPHHTA [T
yIy4IIEeHHs KauecTBa KOJA.

Bnaners:

- Hasbikamu pedakropuHra koja.

- HaBblkamu 1OKyMEHTUPOBAaHUS U3MEHEHUI
B KOJIE.

S. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHbI

5.1. O0beM TMCHUIIMHBI B 32a4€THBIX €IMHUIIAX C YKA3AHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB

OO0mas TpyAOeMKOCTh y4eOHON IUCHUIIMHBI COCTaBiseT 4 3adeTHble enuHuIbI, 144 dyaca,
BKJII0Yasi BCe (POPMBI KOHTAKTHON M CAMOCTOSATEIBHOM paboThl 00yYaroImuxcs.

O0beM JTUCHHUIIHHBI 110 Y4eOHOMY INIAHY COCTABIISAET —

4 3auéTHERIX equHUNEl = 144 akageMUYecKuX daca.

KontakTHasi pabora o0yuyaromerocsi (CTyIeHTbI) ¢ HAYYHO-IIeJArOrM4eCKMM Pa00THHKOM
opranusauuu (Bcero) - 48 akaJIeMUYECKHX YaCOB,

B TOM 4YHcJIe:

Jlexumonnsle 3ausaTHs (Jlek.)

[Tpaktuueckue 3ansatus (Ip.) - 26 aKaJIeMUYECKUX YacoB,

Koncynpsranuu (Kosc.) - 2 aKaJIeMAYECKHUX Yaca.

CamocrosiTesqbHast paboTa o0y4yaromerocs (CTyaeHTa):

CamocrositenpHas padota (CP) - 60 akagemMuvecKuii yac,

Texymuii KOHTPOJIb YCIIEBAEMOCTH

U MPOMEKYTOYHO-32049HAs aTTecTalus 00y4awuerocs (CryaeHra):

Yacel Ha KOHTPOJIb - 36 akaJeMUYECKUX YacOB.

- 20 akateMHUYeCKHX YacoB,

Taoauua 2. O0bEM TUCIHUTNIIIHHBI

Buabl yueoHoii 1esTeILHOCTH,
BKJIIOYASI CAMOCTOATEILHYI0 padoTy
o0y4yarouuxcs (CTy1eHTOB),
Ne Pasnen/Tema Cemectp/ H TPYAOEMKOCTH (B aK. 4yacax) Koabi
dhopmupyeMbIx
n/n AMCUHILIHHbI Kypc Buabl y4eGHBIX 3aHATHIT 10 Camocr KOMITeTCHII
JMCLUIIINHE OSATC/IbH
as
Jek. Ip. Komnc. padora
1 Tema 1. BBenenne B METOIBI 7 cemectp/ 1 2 5 VK2
ONTHMHU3AIINHA 4 Kypc
> Tema 2. Knaccuueckue 7 cemectp/ 1 2 5 VK-2.2, TIK-2.2
METOIbI ONTUMHU3AIIH 4 xypc
3 Tema 3. JIuneiiHoe 7 cemectp/ ) ) 5 VK-2.1, TIK-2.1
[IPOrPaMMHUPOBAHUE 4 xypc
4 Tema 4. Unciennsle METOIBI 7 cemectp/ 5 2 5 MK-2.1, [IK-2.2
ONTUMHU3AIUU 4 xypc
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5 Tema 5. MHOTOMEpHbIC 7 cemectp/ ) ) 5 MK-2.1, TIK-2.2
METOJIbI OIITUMH3AIHH 4 Kypc
6 Tema 6. CtoxacTuueckue 7 cemectp/ > 5 5 MK-2.1, [IK-2.2
METOJIbI OIITUMHU3AIHH 4 xypc
Tema 7. MeToasl 7 cemectp/
7 ONTUMHU3ALMH JJI 3a7a4 C p 2 2 5 TIK-2.2
4 xypc
OTrPaHUYCHUSIMH
8 Tema 8 /TuckperHbic MeTonbl | 7 cemectp/ 5 2 5 [K-2.2
ONTUMU3AIIH 4 xypc
9 Tema 9 OntumMu3zanus B 7 cemectp/ ) ) 5 VK-2.2, TIK-2.1
YCIIOBHSIX HEOIIPEICICHHOCTH 4 xypc
Tema 10 ITporpamMmmMHoe 7 cemectn/
10 obecrieueHue It p 2 2 5 VK-6.1, YK-2.2
4 xypc
ONTUMHU3AIIH
Tema 11 [Ipumepsr 7 ceMecTn/
11 NPHMEHEHNS METOIOB i Cp 2 2 5 VK-2.1, VK-6.2
ONTHMH3AIIH yp
YK-2.1,
VK-2.2,
Tema 12 Utorosoe 3anstue u | 7 cemectp/ VK-6.1,
12 4 2 5
MTOJITOTOBKA K IK3aMEHY 4 xypc YVK-6.2,
IK-2.1,
I1K-2.2
TOT'O 7 cemectp/ 60 ak.
48 ak. yacoB -
VIHTOPHBIX YacoB/CP: 4 Kypc qaca
7 cemectp/ 36 ak. yac
achl HA KOHTPOJIb N
4 xypc (bopMa NPOMEKYTOUYHOM aTTECTAIIMH — YK3aMeH — 7 ceMecTp)
|BCEFO aK. 4acoB: 7 cemecrp/ 144 akageMnyecKnx yaca
4 xypc

5.2. TemaTnueckoe conepKaHue QU CIUININHbI
* KOJMYECTBO aKaJIeMUUYECKHUX YacOB M BUJIBI 3aHATHI MpeacTaBIeHbl B Ta0muie No 2.

Tema 1: Beenenue B MeTOALI ONITHMHA3AIIHH
OcHOBHBIE TOHATHS M 3a7a4u onTUMu3auu. O01acTy MPUMEHEHHS METOJ0OB ONITUMH3AIU. BBenenne
B OCHOBHBIC MCTOAbLI OIITUMHU3AIINN.

Tema 2: Kiraccuueckue MeTOIbl ONITHMHU3 AN
I'panguentabie Metonbl, Metoa HeroToHa, meton Jlarpanxka. [Ipumepsl U MpUMEHEHHE KIIACCUYECKUX
MCTOOOB OIITUMU3AIIUUA.

Tema 3: JInHeliHOe IPOrpaMMHUpPOBaHHUe
[Tonsitne nuHelHOTO TporpammupoBanus. CuMmImiekc-meros, rpaduueckuit Meron. [lpumeps 3amad
JIMHEWHOI'0 IIPOrPAMMUPOBAHMS.

Tema 4: UncJaeHHbIEe METOALI ONITHMHA3AIIHH
Metonasl OmHOMEpPHOTO TIMOMCKAa. METOoJ 30JI0TOTO CEUEHHs, METOiA Mapaldoyi, METOA IUXOTOMHH.
IIpuMepsl IPUMEHEHMS YACIEHHBIX METO/IOB.

Tema S5: MHoroMepHbie METOAbI ONTUMHM3ALUU
Meton Hreiorona-Padcona, meton compsbkeHHBIX IpagueHToB, meton Hemnepa-Muna. [Ipumepst u
HCIIOJIB30BaHUE MHOTOMEPHBIX METOOB.

Tema 6: CToxacTHYeCKHE METOAbI ONTHMH3AINH

I'emetnueckue AJrOpUTMBI, METOA HMHUTALIUM OTXKHUI'A, ODBOJIOIMMOHHBIC CTpPaTCruu. HpI/IMepBI
HCIIOJBb30BaHUA CTOXaCTUYCCKHUX METOOOB.
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Tema 7: MeToab! ONTHMU3ALMH AJIS1 32124 C OTPAHUYCHUAMH
Meron mMHOxuTeneit Jlarpanxka, Meton 6apbepHbIX (GYHKUIUH, MeTol mTpadHbIX GyHKuu. [Tpumepsl
3a/1a4 C OTPAaHUYEHUSAMU U UX PEIICHMUS.

Tema 8: /IluckpeTHbIe METOAbI ONITUMU3ALNH
JluHamMuyeckoe MporpaMMUpOBaHUE, METOJ BeTBEH W rpaHull. [Ipumepbl OHUCKpETHBIX 3aaady
OITHMM3AIINH.

Tema 9: OnTuMu3anus B YCJIIOBHAX HEONMPEACTICHHOCTH
PobGactHas OIITUMHU3AIUA, CTOXaCTHYCCKOC IMPOrpaMMHUPOBAHUC. HpI/IMCpLI ONTUMU3AIUU B YCIOBUAX
HCOIMPCACIICHHOCTHU.

Tema 10: IIporpammuoe o0ecneyenue AJ1si ONTHMHU3 AU
O0630p mporpaMMHBIX MaKeTOB W OHOMHMOTEK As pemieHus 3aaad ontumuzanuu (MATLAB, Python
(SciPy), R). Ilpumepsr ucnonszoBanus 110 amsa ontumusamum.

Tema 11: HpHMepr NMPUMEHEHUSA METOI0B OIITUMHU3AIIUHA
OHTI/IMI/I33.L[I/I$I B DKOHOMHUKC, HH)KCHCPUH, HAYKC. Pa360p KOHKPCTHBIX IIPUMCPOB U KEHCOB.

Tema 12: UTorosoe 3aHsiTHe U MOATOTOBKA K IK3aMEHY
[loBTOopenne u 000OIIEHHE MNPOIIEHHOTr0 MarepHalia, pelleHHEe TUIOBBIX 3a/ad U BOIPOCOB IS

IOATOTOBKH K 3K3aMCHY.

5.2.1 Conep:xaHue NPAKTHYECKUX 3aHATHI

Taoauna 3
Ne HauMeHoBaHHe TeMBI ConepxxaHue NPAKTHYECKOTO 3aHATHUS
n/n (pa3iesia) I CIUTITHHBI
1 I[pakTtuyeckoe 3anaTue 1: | 3ananue: VM3ydeHne OCHOBHBIX MOHATHI U 33]1a4 ONTUMU3AIMH, 0030p METOIOB
Bsenenue B MeToibl OITHMU3AIIHH.
ONTHMU3AIHHI Ilenb: TToHSITH OCHOBHBIE 3a4a4l ONTHMH3ALMH M 00JIACTH UX IPHUMCHCHUS.
2 IpakTnyeckoe 3ausiTHe 2: | 3aganue: PemeHue 3agay ¢ UCHOJIB30BAaHHEM TIPAJUEHTHBIX METOJOB, METOIA
Knaccuaeckue Mmetomst Hrerorona u Metozna Jlarpanxa.
ONTHUMHU3AIUU Ilenb: HayunThCst IPUMEHSATH KJIIACCHUECKHE METO/IbI ONTHMHU3AIMKI Ha MPAKTHKE.
3 IpakTnyeckoe 3auaTne 3: | 3aganue: Pemenue 3agad JTUHEHHOro NPOrpaMMHUPOBAHUS C HCIOJIb30BAaHHUEM
JIuneitHoe CHUMITIEKC-METO/Ia B TpapHIeCcKOro MEeTOAA.
IIPOrPAMMMPOBAHUE Ilenpb: M3yunTh M IPUMEHHUTHh METOIbI TUHECHHOIO IPOrPAMMUPOBAHHUSL.
4 [pakTtuyeckoe 3anaTue 4: | 3amanue: [IppuMeHeHNE METOIOB OTHOMEPHOTO MOKCKA (METOJ 30JI0TOTO CEYCHUS,
YHucaeHHbIE METOBI MeTox napadoll, MeTOA JUXOTOMHH) [T PEIICHUS 3a0a4.
ONTHUMHU3AIUU Ilenb: OCBOUTH YMCICHHBIC METO/IbI ONTHMHM3AIINH.
5 [pakTnyeckoe 3anaTHe 5: | 3amanue: Pemenne 3amad ¢ ncnonp3oBanneM Meroga Hetotona-Padcona, metoma
MHoromMmepHble METOIbI CONPSHKEHHBIX TpaueHToB U MeTona Hennepa-Muna.
ONTUMHU3AIUU Ilenb: HayuuThCst IPUMEHSATh MHOTOMEPHBIC METO bl ONTUMHU3AIUH.
6 IMpakTuyeckoe 3ausiTHe 6: | 3amanue: [IpuMeHeHE TEHETHUECKUX aITOPUTMOB, METO/Ia UMUTAITMH OTXKUTA U
CToxacTUYeCKHue METOIbI SBOJIIOIIMOHHBIX CTPATETUH IS pelieHus 3a1ad.
ONTHUMHU3AIUMHU Ilenb: OCBOMTH CTOXaCTHYECKUE METOJIbl ONTUMHU3ALIINH.
7 IIpakTnueckoe 3angaTHe 7: | 3anaHue: PemeHue 3amad ¢ HCIoONb30BaHHMEM MeToJa MHOXuTenei Jlarpamika,
MeToap! ONTUMH3ANNHN 1T | MeToza 0apbepHBIX U MTpadHBIX QYHKIIHN.
3aJ1a4 C OTPaHUYCHHUSIMHU Ilenn: M3yunTh METOALI ONTUMU3ALMY JUIS 33)1a4 C OTPAHUYCHUSIMU.
8 IpakTnyeckoe 3ausiTue 8: | 3amanue: PemeHue TUCKPETHBIX 3a7ady ONTUMH3ALUMU C HCIOJb30BAHUEM
JuckpeTHbie METObI JTUHAMHUYECKOTO MPOTrpaMMHUPOBAHMS U METO/a BETBEH U I'paHUII.
ONTUMU3AIUU Ilesnb: OCBOUTH IUCKPETHBIE METO/IBI ONTUMHU3AIIVH.
9 [pakTtunyeckoe 3anaTue 9: | 3amanwe: Pemienne 3amay  poOAacTHON ONTHMH3AaIMA W CTOXACTHYECKOTO
OnTumu3zanus B yCIOBHIX MIPOTPaMMHUPOBAHHS.
HEOIIPEIeIICHHOCTH Hemp: HayunThcSd  TPUMEHATH  METOABl  ONTHUMH3AIMA B yCIOBHAX
HEOIPEACIICHHOCTH.
10 IIpakTHyeckKoe 3aHsITHE 3amanue: Vcmonb3oBanne MATLAB, Python (SciPy) m R ansa pemenns 3amaq
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10: ITporpamMmMHoOe
obecrneueHue s
OLTUMU3ALUU

OIITUMU3alUU.

Lenb: OcBOUTH MpOrpaMMHOE 00ECIIeUeHHE ISl ONITUMHU3AIIHH.

11 IIpakTHyeckoe 3aHATHE 3ananue: Pa30op npuMepoB NPUMEHEHHS! METOAOB ONTHMHU3AIMU B SKOHOMHKE,
11: [IpumMeps! IpUMEHEHUsT | MHXKEHEPHUU U HayKe.

METO/I0B ONTHMU3ALUH Llenb: [ToHATH NpakTHYECKOE NPUMEHEHHE METOI0B ONTUMU3AIMH.

12 IIpakTnueckoe 3aHATHE 3ananue: Pemenne TUMOBBIX 3a/1ad U BOIPOCOB AT IOATOTOBKH K SK3aMEHY.
12: HUtorosoe 3ansTHE U Lens: [ToBropenue u 00001IeHNE ITPOHICHHOTO MaTepurara.

MIOATOTOBKA K 9K3aMEHY
5.2.2 Conep:kaHnue caMoCTOSITeIbHOI padoThI
Tadnuna 4

Ne HaumeHoBaHMe TeMBbI CozepxaHue caMOCTOSITETbHOI padoThI ®opma

n/n (pa3aena) IUCHMILIUHBI KOHTPOJIsSI

1 CamocrosiTesqibHas pabora | 3amanue: V3yuyuThb OCHOBHBIE TOHATHS U 3aJa4d Hoxmnan.

1: Benenue B MeTObI ONTUMHU3AIMHU, 0030p METOIOB ONTHMH3ALINH.
ONTHUMU3AIIH Henb: TIoHATH OCHOBHBIE 3a7ja4d ONTHUMHU3ALUHU U 007aCTH
UX IPUMEHEHUSI.

2 CamocrosiTesqibHas pab6ora | 3agaHue: V3yuuTh rpagueHTHBIe MeToAbl, MeTol HploToHa OTBeThI Ha
2: Knaccuueckue METO/IbI u Metof Jlarpanxa. Pemenue 3agau. KOHTPOJIBHBIE
ONTUMU3AIMH Henb: OcBOUTH KIacCUUECKHE METOABI ONTUMH3ALMU U UX BOTIPOCHI.

IIPUMEHEHHUE.

3 CamocTosiTtesbHast padora | 3amanue: M3yunts cuMIniekc-MeTol 1 rpadUuecKuii METox, Brinonnenue
3: JIuneiinoe PELINTH 3a/1a4y JIMHEWHOTO MPOTrPaMMHPOBAHUSL. MIPaKTHYECKOTO
MIPOTPaMMHPOBAHHUE Hens: M3ydnTh METONB! JTMHEHHOTO MPOTPaMMUPOBAHUS H 3a7aHusL.

UX IPaKTHYECKOE IPHMEHEHHE.

4 CamocrosiTesibHast padora | 3amanue: IlpuMmeHeHHe MeETOZOB OXHOMEPHOTO IIOMCKa Brimonnenue
4: YnciieHHBIE METOIBI (Merom 307mOTOTO  CeYeHHWs, MeTox Tapaboi, MeTox MIPAKTHIECKOTO
ONTHUMHU3AIAN JUXOTOMHM) JUISl PEILICHNUS 3a/ad. 3a7aHusL.

ens: OCBOMTH YHCIEHHBIE METOABI ONTUMM3ALMH U HX
IIPUMEHEHHE.

5 CamocrositeibHast padora | 3amanue: UM3yuuts wmetom Hprotona-Padcona, wmeton Brimonnenne
5: MHOroMepHbl€ METOMIBL CONpPSDKEHHBIX IpaaueHToB U Meron Hennepa-Muna, NIPAKTHUYECKOTO
ONTHUMH3AIIH peInTh 3a/1auu. 3aaHuA.

Hens: M3yunts MHOTOMEpPHBIE METOABI ONTUMH3AIMU U UX
IIPAKTUYECKOE IPUMEHEHHUE.

6 CamocrosiTesqibHas pa6ora | 3agaHue: I3yduuTe TeHETHUYECKHE AJNTOPUTMBI, METOX Brimonnenue
6: CroxacTHuecKue METObl | UMMTAIMM OTKUra U HBONIOLIMOHHBEIE cTpareruu. Pemenue MPAKTUYECKOTO
ONTUMU3ALMH 3ajau. 3aaHUs.

emp: OcBONTH CTOXaCTUYECKHE METOIBI ONTHMHU3ALNN U
1X IPUMEHEHHE.

7 CamocrositenbHas padora | 3amanue: M3yunte meron MHOXxuTeneu Jlarpanxka, MeTon Brimonnenue
7: MeToabl ONITUMU3ALNUN OapbepHBIX U ITpadHBIX QyHKIWA. Pemenne 3amaq. [IPaKTUYECKOTO
Juis 3a71a4 ¢ orpandeHuaMu | Llens: M3yunte MeTompl ONTHMHM3AIMK A 3a4ad C 3a7aHusL.

OTPaHHUYCHUSIMH.

8 CamocrosiTesqibHas padora | 3amaHue: Wzyunts METOIBI IUHAMAYECKOTO Brmonaenne
8: JluckpeTHbie METOIBI MIPOrPaMMHUPOBAHUSL U METOJ BETBEil WM rpaHuil. Pemenue MIPaKTHYECKOTO
ONTUMHU3AIIH 3a1ay. 3a/1aHusL.

Henb: OCBOUTH AMCKPETHBIE METOABI ONTHMM3ALUU U UX
IIpUMEHEHHE.

9 CamocrosiTesibHast padora | 3aganue: M3yunTh MeTOAbI POOACTHOW ONTHMH3ALUU | Brimonnenue
9: OnTuMu3aIys B CTOXaCTUYECKOro IporpaMMupoBanus. Pemenue 3aaad. MIPAKTUYECKOTO
YCIIOBHSIX Hens: Hayuntbcs NPUMEHATh METOABI ONTHUMU3ALNM B 3aaHUs.
HEOIPEJEICHHOCTH YCIOBHUSAX HEONPEIEIEHHOCTH.

10 CamocTositesibHast padora | 3aganue: M3yunTh mporpaMMHBIE HaKeThl M OMOIMOTEKH Brinonnenue
10: ITporpamMmHoOe s onrtumumzaimu (MATLAB, Python (SciPy), R). MPAKTUYECKOro
obecrieuenne s Brmmonuenue 3amau. 3a7aHusL.
ONITUMHU3AIAN Hens: OcBouth UCTIONTb30BaHNE MIPOTPaMMHOTO

oOecrieueHnst ISl ONITHMHU3AIHH.

11 CamocrosiTesqibHas padora | 3aganue: Pa30op npuMepoB TPUMEHEHHS  METONOB Brinonnenue

11: IIprMepsl npUMEHEHUS ONTHMHU3AIMI B Pa3INUHbBIX 001acTIX. BeimonHeHne 3a1ad. MIPAaKTHYECKOTO
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METOA0B ONITUMU3ALTUNA ]_ICJ'II:-I IlousaTh MPpaKTUIYCCKOC TPUMCHCHHUE MCTOIAOB 3alaHusl.
ONITHUMM3AIMHU B pa3JINYHbIX 00J1aCTAX.

12 CamocrosiTeabHas paGora | Samanue: I[loBropeHne W 0000ILICHWE MPOUIACHHOTO DK3aMeH.
12: UtoroBoe 3aHATHE U Marepuana, peuicHUEe THITOBBIX 33]]a4 U BOTIPOCOB.
ITOJITOTOBKA K DK3aMCHY Ienb: [ToaroToBKa K YCICITHON cllaue K3aMeHa.

6.0ueHoYHbIE MaTEepPHUAJIbI 110 TUCUUIJIMHE
OueHouHblE MaTepuajbl HaxXomATCsl B JOKyMeHTe «OIEeHOYHbIE Marepuajibl MO JIUCLUUILINHE
«MeToabl OITUMU3ALIAN.

7.Metoauueckre MaTepHaJIbl 1JI 00yYAOIIMXCH 110 OCBOCHUIO JUCHMILIMHBI (MOLYJIs1)
A) Pexomenganuu o0y4yaromemMycsi (CTyAeHTY) 10 padoTe ¢ KOHCIIEKTOM M0CJIe JICKIHA

Kakumu Obl 3aMedarebHbIMU KaueCTBAMHM B 00JIaCTH METOIMKH HU 00Ja/1all JIEKTOp, Kakoe Obl
OosiplIO€ 3HAUEHHE HA 3aHATUAX HHU YAESU JIEKUUH CiyllaTelb, IIyOOKOoe MOHMMaHUEe Marepuaia
JIOCTUTaeTCsl TOJIBKO IIyTEM CaMOCTOSITENIbHON paboThl Haj HUM. CaMOCTOSITENbHYIO paboTy clieayeT
HaYMHATh C JOPaOOTKM KOHCIEKTa, JKEJIaTeJIbHO B TOT K€ JIEHb, MIOKA BPEMs HE CTEpJO COIEprKaHue
nexuuu u3 namartu (depes3 10 yacoB nocie Jiekuuu B naMsatu ocraercs He 6onee 30-40 % marepuaina). C
LEJIBIO I0pPa0OTKH HEOOXOAMMO B MEPBYIO OYepe/lb IPOYUTATh 3aMCH, BOCCTAHOBUTH TEKCT B MAMSATH, a
TaK)K€ MCIPaBUTh OMUCKHU, pacliu(poBaTh HE NMPUHATHIE PAHEE COKPALLEHUS, 3aI0JTHUTD MTPOITYIIEHHbIE
MeCTa, INOHATH TEKCT, BHUKHYTb B €ro cwmbici. [lajee mpouyurars Marepuan IO PEKOMEHAYEMOU
JUTepaType, pa3pelias B X0J€ YTEHUsI, BOZHUKIIUE paHee 3aTPYyIHEHUs, BOIIPOCHI, a TAKXKE JOMOTHEHUS
U WCHpAaBJssl CBOM 3alMCH. 3alUCH JIOJDKHBI OBITh HAIVISIAHBIMH, JJISL 4Yero cjeayeT NpPUMEHSATh
pa3iauuHble crnocoObl BblAeNeHUN. B xome m0paOOTKM KOHCHEKTa YIITyONsIOTCs, pacIIUpSIIOTCS U
3aKpEIUISIOTCS 3HAaHMSA, a TaKXKe JOIOJHAETCS, HCIPABISETCS U COBEPIICHCTBYETCS KOHCIIEKT.
[ToaroToBNEeHHBI KOHCHEKT M pEKOMEHAyeMas JIMTeparypa MCIOJIb3YeTCsl MNpU IMOArOTOBKE K
MPaKTHYECKOMY 3aHATHIO. [[oAr0TOBKa CBOAMTCS K BHUMATEIHHOMY MIPOYTEHUIO YUeOHOTO MaTepuaia, K
BBIBO/IY C KapaHJIAIIOM B pyKaX BCeX YTBEPKACHUHN U (HOpMyYII, K PEIICHNIO TIPUMEPOB, 3314, K OTBETaM
Ha BOMPOCHI, MPEIOKEHHBIE B KOHIIE JIEKIIUU MPEToiaBaTesieM WU MOMEIIEHHbIE B PEeKOMEHyeMOi
muteparype. Ilpumepsl, 3agaud, BONPOCHl IO TEME SBISIIOTCS MaTepUaioM CaMOKOHTPOJIS.
HenpemeHHbIM ycnoBHEM TITyOOKOTO yCBOEGHHS YYEOHOTrO Marepuana sBIsSeTcs 3HAHUE OCHOB, Ha
KOTOpPBIX CTPOMTCS U3JIOkKEeHHEe Marepuana. OOBIYHO TpenojaBaTeslb HAIIOMMHAET, KaKoM paHee
M3YyYEHHBI Marepual U B Kakoil cTemeHH TpeOyeTcs MOArOTOBUTH K OYEpEAHOMY 3aHSATHIO. JTa
pEeKOMEHJanus, Kak U TpeOOBaHWE CHUCTEMAaTHUECKOW M Cephe3HOW pPabOThl HAJ BCEM JIEKITMOHHBIM
KypcoM, MOAJIEKHUT Oe3yCIOBHOMY BbIIOTHEHHIO. [loTepu Jornyeckoii cBsi3u Kak BHYTPH TEMBbI, TaK U
MEXJ1y HMMH IPUBOAUT K HETATUBHBIM IMOCIEIACTBUSAM: Marepuasl y4eOHOW JUCIUIUIMHBI [1€PECTACT
OCHOBAaTelIbHO BOCIPHUHUMATHCS, @ TBOPYECKUU TPy MOAMEHSETCS YTOMJICHHBIM MEpPEMUCHIBAHUEM.
OOpameHne K paHee H3y4YeHHOMY MaTepHajy HE TOJIBKO IIOMOTaeT BOCCTAHOBUTH B ITAMSTH M3BECTHBIC
MIOJIOKEHHUSI, BBIBOJIBI, HO W MPHUBOJUT Pa3pO3HEHHBIC 3HAHHS B CUCTEMY, YIIYOJISET M PACHIUPSET HX.
Kaxx1p1i1 BO3Bpar K cTapoMy Marepuaily IO3BOJSIET HAWTH B HEM YTO-TO HOBOE, IIEPEOCMBICIUTD €T0 €
UHBIX TO3UIMH, ONpEeAeNuTh Jid Hero Hambosiee MOAXOAsIIee MECTO B YXKE UMEIOIICHcs cucteme
3HaHui. HeogHokpaTHOe oOpallleHue K MpONHJEHHOMY MarepHually SBIseTcsl Hauboliee palioHaIbHOU
dbopmoil mpuobpeTeHHss U 3akperyieHus 3HaHUW. OYeHb MOJE3HBIM, HO, K COXKAJICHHUIO, €Ie Mallo
UCIOJIb3YEMbIM B MPAKTUKE CaMOCTOSITENIbHON padoThl, SBISETCS NPEABAPUTEIBHOE O3HAKOMIIEHHME C
yueOHbIM MarepuanoMm. Jlaxke Kparkoe, Oeryioe 3HAKOMCTBO C MaTepuajoM OYepedHON JIEKIMH J1aeT
MHoroe. OOy4aromuecs: (CTyIeHThI) MOIy4aroT 00IIee MPeCTaBIeHUE O €€ COICPKAHUU U CTPYKTYPE, O
IJIaBHBIX M BTOPOCTEMEHHBIX BOMpOCaX, O TEPMUHAX M ompeaencHusX. Bece 3To obneryaer paboty Ha
JIEKLMU U JIeNaeT €€ 11eJIeyCTPEMIIEHHOM.

b) Pexomenaaunu o0yuaromemycsi (CTYI€HTY) 10 MOATOTOBKE K 3aHATHAM
CeMHMHAPCKOI0 THIIA

OOGyuaromuiicss (CTyIEHT) JOJDKEH YETKO YACHUTh, YTO HMMEHHO C JIEKIIMM HAYMHAETCs €ro
MOJTOTOBKA K JIa0OpaTropHOMY/ TPAKTHYECKOMY/ CEMHHApPCKOMY/ METOIUYeCKOMY/ KIMHUYIECKOMY
MPAKTHYECKOMY 3aHITHIO. BMecTe ¢ TeM, JeKIus UMb OpraHNu3yeT MBICIUTEIbHYIO JesTebHOCTh, HO
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He ol0ecreynBaeT NIyOWHY YCBOGHHS MPOrpaMMHOr0o marepuana. [Ipy mOAroToBKE K TakoMy BUAY
3aHATHI MO>KHO BBIJIEIUTE 2 3Tana:

1-i1 - opraHu3alMOHHBIN,

2-1i - 3aKperieHne 1 yrTyOJeHHe TeOPEeTUIECKUX 3HAaHUM.

Ha nepBom sTane oOyy4aronuiics (CTyA€HT) IJIAHUPYET CBOIO CAMOCTOSITEIbHYIO paboTy, KOTopast
BKJIIOYAET:

- yACHEHHE 33JJaHHUs Ha CAMOCTOSTEIbHYIO paboTy;

- IO100p PEKOMEHJOBAHHOM JINTEPATYPHI;

- COCTaBJIEHHE IUIaHa pPabOThl, B KOTOPOM OIPENENIAIOTCS OCHOBHBIE ITyHKTBI NPENCTOSIIEH
MOJTOTOBKH.

CocrapneHue IaHa JUCHUIUIMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B paboTe. BTopoit sTan
BKJIIOYAET HEMOCPEICTBEHHYIO MOATOTOBKY oOyuaromierocsi (ctyaeHra) K 3aHsTtuio. Haunnate Hago c
U3y4YeHHUs] PEKOMEHJOBAaHHOW JmuTeparypbsl. HeoOXonmuMo MOMHHUTH, 4YTO Ha JIEKUUH OOBIYHO
paccMmarpuBaeTCsl HE BeChb MarepHhall, a TOJbKO ero 4dactb. OcTanpHas €ro 4acTb BOCIOJHSETCS B
Ipolecce CaMOCTOATENbHOM paboTbl. B cBsA3u ¢ 3TMM paboTa ¢ pEKOMEHJIOBAHHOW JUTEparypoin
oOsi3atennbHa. Ocoboe BHMMAaHHME IPU OTOM HEOOXOAMMO OOpaTuTh Ha COAEpKaHHE OCHOBHBIX
MOJIO)KEHUH U BBIBOIOB, OOBSICHEHUE SBICHUM U (DAKTOB, YSACHEHHE IMPAKTUYECKOTO MPHIIOKECHHUS
paccMaTpuBaeMbIX TEOPETHUYECKUX BOmpocoB. B mpouecce aToit paboTel oOydaromuiics (CTYAEHT)
JIOJDKEH CTPEMUTHCS TOHSATh M 3allOMHUTh OCHOBHBIE IOJIOXKEHHUSI pPaccMaTpUBAaeMOro Marepuala,
IIPUMEpPHI, MOSICHSIOIMIME €ro, a TaKXke pa3o0parbcsi B WIUIIOCTPATUBHOM Marepuaje. 3aKaHYMBaTh
MOATOTOBKY CJIEAYET COCTaBJIEHHEM IUIaHa (IIE€pedHsi OCHOBHBIX MYHKTOB) MO M3Yy4aeMOMY Marepuaity
(Bompocy). Takoil IuUIaH MO3BOJMSIET COCTABUTH KOHLIEHTPUPOBAHHOE, C)KATOE IMPEJICTABICHHUE IIO
U3y4aeMbIM BoIllpocaM. B mpouecce moAroroBkH K CEMUHApCKOMY 3aHSATHIO PEKOMEHIYETCSl B3AUMHOE
o0cyXJeHHe Marepraia, BO BpeMsl KOTOPOTO 3aKpEIUISIOTCS 3HaHUs, a TaKkKe MpUoOpeTaeTcs NpaKTUKa
B U3JIO)KEHUH M Pa3bsICHEHUM TOJyYEHHBIX 3HAHWUU, pa3BUBaeTcs pedb. [Ipy HEOOXOAMMOCTH ClenyeT
oOpamaTbCcsi 3a KOHCYyJbTallMed K IpernojaBarento. Vs Ha KOHCYJIbTalMIO, HEOOXOAMMO XOPOIIO
IPOJlyMaTh BOIPOCHI, KOTOpbIe TPeOYIOT pa3bsicHeHUs. B Hayasie ceMMHApCKOro 3aHATHs 00yJaromuecs
(cTymeHTa) TOJ PYKOBOACTBOM IIpemojaBaTeisi Ooyiee TITyOOKO OCMBICTUBAIOT TEOPETHUYECKUE
MOJIOKEHUS 110 TeMe 3aHATHSA, PACKPBIBAIOT U OOBSCHSAIOT OCHOBHBIC siBIEHHMS M (akThl. B mpouecce
TBOPYECKOTO OOCYXJE€HUST M JMCKYCCUM BbIpaOaThIBAlOTCS YMEHMST W HAaBBIKM MCIIOJIB30BATh
nproOpeTeHHbIE 3HaHUS JUIs PELICHUs IPAaKTUYECKUX 3a/1au.

B) Pexomenaanuu no camocrosite/ibHOI paGoTe o0yuaromerocs (CTyleHTa) HA/l
H3y4aeMbIM MaTepHaJIoM

VYenemHoe OCBOGHHME AAHHOIO Kypca 0a3upyeTcsi Ha PallMOHAJIbHOM COYETAaHUM HECKOJIBKHX
BUJIOB Y4eOHOMN NIeATENbHOCTH - JIEKIUI, CEeMUHAPCKUX 3aHATHUH, caMocTosATeNIbHOU paboTsl. [Tpu 3ToM
CaMOCTOSITENIbHYI0 paboTy cleayeT paccMaTpuBaTh OJHUM M3 IVIaBHBIX 3BEHBEB IIOJIHOLIEHHOTO
BbICIIIET0 00Pa30BaHMsl, HA KOTOPYIO OTBOJUTCS 3HAYUTENIbHAS YaCTh y4€OHOIO BPEMEHH.

CamocrosTenbHas paboTa CTYIEHTOB CKJIAJIBIBACTCS U3 CIEAYIOUINX COCTABIISIONIHX:

- paboTa ¢ OCHOBHOM M JIOMOJHUTENIBHOW JIUTEpaTypoi, ¢ MarepuasaMd HHTEpHETa U
KOHCIICKTAMH JICKITHH;

- BHEAyJUTOpHasl IOArOTOBKAa K KOHTPOJIHBIM pa®oTaM, BBIMOJIHEHHE JIOKJIAJ0B,
pedepaToB u KypcoBbIX paboT;

- BBINOJIHEHHE CAMOCTOSATENIbHBIX MPAKTHUECKUX padoT;

- MIOJIrOTOBKA K SK3aMEHaM (3aueTaM) HEMOCPEICTBEHHO MePel HUMHU.

JUis npaBuiIbHOM opraHu3anuu paboThl HEOOXOJUMO YUYHMTHIBATH MOPSAO0K M3yUEHHs paslesioB
Kypca, HaXO[ALIMXCS B CTPOrOM JJOTHYECKOM MOCIeN0BaTeIbHOCTH. [10aTOMY XOpoliee yCBOeHHE OMHON
YacTU JUCUMIUIMHBI SIBJISETCS MPEANOCHUIKOM JUIsl YCHEIIHOro Mepexoja K cienyrouei. 3anaHus,
npoOJIeMHbIE BOMPOCHL, MPEUIOKEHHbIE IS W3y4YeHHS JOUCHUIUIMHBI, B TOM 4YHCIE M JUIA
CaMOCTOSITEJILHOTO BBIIIOJHEHUS, HOCAT MEXAUCLHUIUIMHAPHBINA XapakTep U 0a3upyroTcs, Ipex/ie BCero,
Ha NPUYUHHO-CIIEJCTBEHHBIX CBA3SIX MEXKIY KOMIIOHEHTAaMHU OKpYXalollero Hac mupa. B TeueHue
cemMecTpa, HEOOXOAMMO TOArOTOBUTH pedeparsl (IPOEKThI) C HCIOJIB30BAaHUEM PEKOMEHIyeMOn
OCHOBHOH M JIOTIOJIHUTENILHOW JTUTEPATyphl U cAaTh pedeparsl AJisi MPOBEPKH MPEToaaBaTesio. BaxxHpiM
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COCTaBJISIIOIIMM B M3YYEHHUH JIJAHHOTO Kypca SIBISIETCS PELIeHHE CUTYallMOHHBIX 33/a4 U paboTa Haj
MpOoOJIEeMHO-aHATUTUYECKUMH  3aJlaHUSIMU, YTO MpeanojaraeT 3HAaHUE COOTBETCTBYIOIIEH HaydHOM
TEPMHUHOJIOTHHU U T.1.

JUia sydmero 3anoMUHAaHMA MarepHuaia 1eJaecooOpa3sHO HCIONb30BaTh HWHIMBHUIYaJIbHBIE
OCOOEHHOCTM M pa3Hble BHUJbl MaMATU: 3PUTEIbHYIO, CIyXOBYIO, AaCCOLMAaTHBHYIO. YCIEIIHOMY
3alIOMMHAHUIO TaKXX€ CIIOCOOCTBYET MpPHUBEIEHUE SIPKUX CBHUAETEIbCTB M HAIISIHBIX IPHUMEPOB.
Y4eOHbIil MaTepHrall J0JIKEeH MOCTOSHHO MOBTOPSTHCS U 3aKPETLIATHCA.

[Ipu BBINOTHEHHM JOKJIAJOB, TBOPUYECKUX, MHPOPMAIIMOHHBIX, UCCIEI0BATEIbCKUX IMPOEKTOB
ocoboe BHHMMaHHE cliefyeT oOpaliaTh Ha MOAOOp MCTOYHMKOB HMH(POpPMALMU U METOIUKY paldoThl ¢
HUMH.

JUis ycnemHoM caaun sKk3aMeHa (3aueTa) peKOMEHAyeTcsl COOMIONATh CIIEAYIONINe IpaBuia:

1. [TonroroBka K SK3aMeHy (3a4eTy) JOJDKHA IMPOBOAUTHCS CHUCTEMaTHYECKH, B TEUCHHE
BCETO CEMECTpa.

2. HHTEeHCHBHAs MOArOTOBKA JIOJDKHA HAYAThCS HE TI03JHEE, YEM 3a MECHIL 10 3K3aMeHa.

3. Bpemst HemocpencTBEHHO Mepel 3K3aMEeHOM (3aueToM) JIydllle HCIOJIb30BaTh TaKUM

oOpa3oM, 4YTOObI OCTaBUTh MOCIEAHUNA J€Hb CBOOOTHBIM JUIsl TOBTOPEHHUS Kypca B LIEJIOM, MAJs
cucTeMaTu3alui MaTepraia u JopaOboTKU OTAEIbHBIX BOIPOCOB.

Ha sk3aMeHe BBICOKYIO OLEHKY IOJIy4arOT CTYAEHTBI, MCIOJIb3YIOIINE JTaHHbIE, ITOJIyYEHHbIE B
IIPOIIECCE BBIMOJIHEHUSI CAMOCTOSTEIbHBIX PA0OT, a TAaKXKe HCHOJIb3YIOLIMEe COOCTBEHHBIE BBIBOABI Ha
OCHOBE M3yYE€HHOI'0 MaTepHaa.

Y4uuThiBas 3HAYUTENBHBIA 00BEM TEOPETHUECKOro Marepuaja, CTYIAEHTaM pPEKOMEHIyeTcs
peryisipHOE NOCEIIEHNE U MOAPOOHOE KOHCIIEKTUPOBAHHUE JIEKLIUH.

8. OCOBEHHOCTH PEAJIM3AIIMU JUCIUIIJIMHBI AJ1s1 UHBAJINJIOB U JIUL] C
OI'’PAHUYEHHBIMHU BO3MOXHOCTAMMU 3/10POBbA

OO0yuarommMcsi ¢ OTpaHUYCHHBIMU BO3MO)KHOCTSIMHU 3JI0OPOBbS TIPEIOCTABIISIOTCS CIICIIHATIBLHBIE
y4eOHUKH M y4yeOHble MocoOus, WHas ydeOHas JUTepaTypa, CleluaIbHble TEXHHUECKHE CpPeICTBa
OOy4eHUs] KOJUIGKTUBHOTO W WHAMBHIYAJIBHOTO IOJB30BAHUS, TPENOCTABICHHE YCIYr aCCHUCTEHTA
(TIOMOIITHUKA), OKa3bIBAIOIIEr0 O0YUYaAIONIMMCS HEOOXOANMYI0 TEXHHYECKYIO MOMOIIb, & TaKKe yCIyTU
CYpPIOTIEPEBOTIMKOB U TH(PIOCYPAOTIEPEBOTINKOB.

a) 7151 CI1aOOBHIAIINX :

- Ha TPOMEXKYTOUHOW aTTECTallMd MPUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIONINN CTYICHTY
HEOOXOMMYIO TEXHUYECKYIO IMOMOIIh C YYETOM MHIUBUIAYAJIbHBIX 0COOEHHOCTE!H (OH MOMOTaeT 3aHATh
paboyee MecTO, TEpEeNBUTATHCS, MPOYUTATh W O(MOPMUTH 3aJaHHE, B TOM YHCJE 3aIHCHIBas IO
TTUKTOBKY );

- 3aJaHusl IS BBITIOJTHEHUS, & TaKXKe WHCTPYKIHUS O TOPSIKE MPOBEICHUS MPOMEKYTOTHON
arrecTanuu o(pOpMIISIFOTCS YBEITUUECHHBIM IPU(TOM;

- 3aJJaHMS JJIs BBITTOJTHEHHS HAa MIPOMEXKYTOUHOU aTTECTAIIMH 329N THIBAIOTCS ACCUCTEHTOM;

- MUCHbMCHHBIC 3aJ[aHUs BBIMOJHIIOTCS Ha OyMare, HaJUKTOBBIBAIOTCS] ACCUCTCHTY;

- obecrieunBacTCsl HHIUBUIYaIhHOE paBHOMEpHOE ocBenieHrne He Mmeree 300 Jrokc;

- CTY/ICHTY JUIsl BBITIOJIHEHUS 3aJaHUsl IPU HEOOXOAUMOCTH MPEIOCTABISCTCS YBEINYHBAIOIICE
YCTPOWCTBO;

B) JUTSI IIYXHMX M CJTa00CIBIIIANIHUX:

- Ha TPOMEXKYTOUHOW AaTTECTAllMd MPUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIONINH CTYICHTY
HEOOXOIMMYIO0 TEXHHUYECKYHO TTOMOIIb C YY€TOM MHIMBHIYyaJIbHBIX 0COOCHHOCTEH (OH MOMOTAET 3aHATh
paboyee MecTO, TEpEeNBUTATHCS, MPOYUTATh W O(MOPMUTH 3aJaHHE, B TOM YHCJE 3aHCHIBas IO
JTUKTOBKY );

- IPOMEKYTOYHO-3a09HAsI aTTECTAIUS TPOBOAUTCS B TMCbMEHHOHN (popMme;

- o0ecreunBaeTCsl HAJTMYME 3BYKOYCHIIMBAOIIEH amnmaparypbl KOJUICKTUBHOTO MOJIb30BaHUS, IIPH
HEOOXOIMMOCTH TIOCTYTAIONIMM TPEAOCTABISACTCS 3ByKOYCHIIMBAIOIIAS amliaparypa WHIMBUAYAIbHOTO
M0JIb30BaHUS;

- 17O OKENAaHWIO CTYJACHTAa MPOMEXKYTOYHO-3a0YHAsI aTTECTAlUsi MOXKET MPOBOAMTHCS B
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MUChbMEHHOU (hopme;

) JUIA JIHIl C HAPYIICHUSMHU OMOPHO-JBHTATENBHOTO ammapara (TsHKeITbIMH HapyIIeHUSIMA
JBUTATENbHBIX (PYHKIIMNA BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEN):

- IMCbMEHHBIE 3aJIaHVsI BBITIONHSIOTCS HA KOMIIBIOTEPE CO CIIEIMATN3UPOBAHHBIM ITPOTPAMMHBIM
o0ecredeHrneM WM HaJMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KETIAHHIO CTYJICHTA MTPOMEKYTOYHO-3a09HAST aTTECTAIMS TPOBOAMUTCS B YCTHON (opme.

Ilpumeuanue:

a) [laa oOyuawinerocs (0akajaBpa), 0CBauBaKOIIEro yieOHYIO JUCIHUILUIMHY, 00S3aTeIbHBIN
KOMIIOHEHT OCHOBHOMW TNpodeccnoHaabHON 00pa3oBaTeNbHON MPOrpaMMbl BBICHIETO 00pa30BaHHUS —
nmporpamMMbl OakayiaBpuara 1o HarpasieHuto moarotoBku 09.03.02 UndpopManuoHHbIe CHCTEMbI U
TeXHOJIOTMU (HampaBieHHOCTh (mpoduib) «MHpOpMalMOHHBIE CHCTEMBI B HSKOHOMHKE»), (opma
oOydyeHHssT — OYHO-3a04Has), OAOOpPEHHOW Ha 3aceqaHuu YYEHOro CcoBeTa O00pa3oBaTEIbHON
OpraHu3aliM, YTBEPXKAEHHOW pekTopoM YacTHOro oOpa3oBaTENbHOTO YUYPEKACHUS BBICHIETO
oOpa3zoBanus «Bpicmias mKoja TPEANPUHUMATENFCTBAY, MO HHIAMBHAYAJIBLHOMY y4eOHOMY IJIaHY
(npu  Hanuyuu akma 3auucienus 6 00OPA308aMENLHYIO OP2AHU3AYUIO MAKO20 00YUaAIOUe20Cs
(6bakanaspa)), UIHCTUTYT:

- pa3pabaTbIBaeT, COINIACOBBIBACT C YHYACTHUKAMH 00pa30BaTeIbHBIX OTHOILIEHUH U YTBEPKIAET B
YCTaHOBIICHHOM  TIOPSIIKE  COIVIACHO  COOTBETCTBYIOIIEMY JIOKaJbHOMY HOPMAaTHBHOMY  aKTy
WHAUBHAYAJIbHbIA Y4YeOHBI IUIaH KOHKpeTHoro oOydvaromerocst (OakamaBpa) (yueOwuwiti naa,
obecneuusalowull  0C80eHUe KOHKPEMHOU OCHOBHOU  00paA308amenvHOl  NpoOSPAMMbL  8bICULE2O
00pazosanus HA OCHOBe UHOUBUOYANUZAYUU €€ COOepAUCAHUsi C Y4émom O0cobeHHocmell U
00paszosamenbHbix NompebHoCmell KOHKpemHo2o odbyuarowezocs (baxanraspa));

- yCTaHaBIMBAaeT JJIsi KOHKpeTHOro ooOyuwatomerocs (OakanaBpa) MO HHIWBUAYaJIbHOMY
y4eOHOMY IUIaHy OJMHAKOBBIE JHIAKTHYECKHE eIUHHMIbI — DIIEMEHTHI COIEPKAaHHUS Y4eOHOTO
Mmarepuaia, M3JI0KEHHOTO B BHJIE YTBEPXKAEHHOW B yCTAHOBJIEHHOM 00Opa3oBaTeNIbHOW OpraHu3anueit
MOPSIKE COTIACHO COOTBETCTBYIOIIEMY JIOKAJIbLHOMY HOPMAaTHBHOMY akTy pabodeil mporpammbl
y4eOHON JUCHMIUIMHBI, 0053aTe€IbHOI0 KOMIIOHEHTa pa3paboTaHHOW W peanusyemoil MHcTUTyTOM
OCHOBHOH Mpo¢ecCHOHANBbHON 00pa30BaTeNbHON MporpaMmbl BbICIIETO 00Opa3oBaHUsS — MPOTPamMMBbl
OakanaBpuara no HampanieHuto noarotoBku 09.03.02 UHpopmanmoHHbIe CHCTEMbl M TEXHOJIOTHH
(manpasneHHOCTh (Tpoduinb) «MHPOpMalMOHHBIE CUCTEMBI B SKOHOMHUKE»), ¢dopMa OOydeHUs —
OYHO-3a04YHas), Kak M i oOyuaromiero (6akanaBpa), OCBaMBAaIOLIETO OCHOBHYIO OOpa3oBATENIbHYIO
MpOTpaMMy BBICIIET0 0Opa30BaHuUs B y4eOHOU TPyIIIIE;

- olpenesseT B MHIMBUAYyaJIbHOM Y4eOHOM IIJJaHe KOHKpPETHOro oOywaromierocs (OaxanaBpa)
00bEM y4eOHOI TUCHMILUINHBI C YKa3aHUEM KOJIMYeCTBa akaneMudeckux dacos/ 3ET, BeIIeIeHHBIX HA
€ro KOHTAKTHYIO0 paboTy (TpynmoByi0 U (WJIM) WHIWBUAYaTbHYIO pabOTy) C PYyKOBOIALIUMH U (WJIH)
HAayYHO-TIEIaTOTUIECKIMH PaOOTHUKAMH, pEeaTH3yIOIIMMH OCHOBHYIO 00pPa30BaTeiIbHYIO MPOrpaMMy
BbICIIIET0 00pa30BaHMS;

- OmpeAeNseT B MHIWUBUAYATbHOM YYeOHOM IUIAHE KOHKPETHOTO oOydaromierocs (OGakaaBpa)
KonuyecTBO akagemuueckux dyacoB/ 3ET mno yweOHONH aAMcUUMIUIMHE, BBIJAECNCHHBIX Ha €ro
CaMOCTOSITEIIbHYIO padoTy (npu Heobxooumocmu).

0) [Jas oOyuaromerocss (0akajaBpa) ¢ OrpaHMYeHHBIMHM BO3MOKHOCTAMM 310POBbSI H
HHBAJIW/AA, OCBaMBAOINEro Yy4eOHYIO0 JUCHUIUIAHY, OOS3aTeNbHBI KOMIIOHEHT OCHOBHOM
npodeccoHaIbHOW ~ 00pa30BaTeNbHOM  HPOTrpaMMbl  BBICIIETO  OOpa3oBaHMs —  MPOrPaMMbl
OakanaBpuara no HampasieHuio noarotoBku 09.03.02 UudpopmaunoHHbIe CHCTEMbI H TE€XHOJIOTHH
(narpaBieHHOCTh (mpodmiib) «MHPOpPMALIMOHHBIE CHUCTEMBI B SKOHOMHKE»), (opMa OOydeHHS —
OYHO-3204YHAs), ONOOPEHHOW Ha 3acemaHHMM YUYEHOro coBeTa OOpa30BaTelIbHON OpraHM3alnH,
YTBEPKIEHHON pekTopoM HacTHOro o0pa3oBaTesIbHOIO YUpeKIACHHUs BbICIIEro oOpa3oBaHus «Bbiciias
IKOJIAa TIPENNIPUHUMATENBCTBAY, (npu Haruuuu haxma 3ayucieHus 8 0OPA306aAMeNbHYI0 OP2AHUZAYUIO
maxkozo obyuaroujezocs (bakanaspa) ¢ y4émom KOHKpemHOU (KOHKpPemHblx) HO30102uu (HO30102ull)),
Hucruryr:

- pa3pabaTbIBaeT, COINIACOBBIBACT C YYACTHUKAMH 00pa30BaTebHbIX OTHOILIECHUH U YTBEPXkK/IaeT B
YCTaHOBIIEHHOM  TIOPSIKE  COIVIACHO ~ COOTBETCTBYIOIIEMY JIOKaJbHOMY HOPMAaTHBHOMY  aKTy
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WHAUBHAYAJIbHbIA Y4YeOHBIH IUIaH KOHKpETHOro ooOyuatomierocsi (0OakanaBpa) ¢ OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/10pOBbs/ HMHBaNuga (npu Hamuyuu ¢haxma 3a4ucieHus 6 00pa3zo08amenbHyIo
opeanuzayulo maxkoz2o odyuaroujecocsa (baxanaspa) ¢ y4émom KOHKPEmHOU (KOHKPEemHbIX) HO30J102Uu
(nHo30n02utl)) (yuebHbLL naaH, 0becneuusarouuli 0C80eHUe KOHKPEmHOU OCHOBHOU 00pa308amenbHOl
npocpamMMbl  8bICUE20 00PA308aAHUSL HA OCHOBE UHOUBUOVAIUZAYUU €€ COOEePHCAHUS C  YUEMOM
ocobeHHocmell u 00pPa308amMeNlbHbLIX NOMPEOHOCMell KOHKPEemHo20 obyuarouje2ocs (baxkanaspa));,

- yCTaHaBIMBAaeT /s KOHKpeTHOro oOywaromerocss (06akanaBpa) ¢ OrpaHUYEHHBIMHU
BO3MO)KHOCTSIMH 3JIOPOBBSI COZEp)KaHHEe 00pa3oBaHUS (ONMHAKOBBIE THAAKTHYECKHE €IHHUIIBI —
SNIEMEHTHI COZAEp)KaHUs y4eOHOro Mmarepuaina, Kak M ajs oOyuaromiero (0akanaBpa), OCBaWBAIOIIETO
OCHOBHYIO 00pa3oBaTeibHYyI0 MpOrpamMMmy BBICHIETO 00pa3oBaHHUsl B Yy4eOHOW TIpymIe) U YCJIOBUA
OpraHu3aly o0y4eHusi, U3JI0KEHHOTO B BUJI€ YTBEPKAEHHON B yCTaHOBICHHOM MHCTUTYTOM mopsiake
COIVIACHO COOTBETCTBYIOIIEMY JIOKAIFHOMY HOPMAaTHBHOMY akTy pa0odeil mporpaMMbl y4eOHOU
JUCLUIUIMHBL, 0053aTeIbHOTO KOMIIOHEHTa pa3pabOTaHHOW M peanu3yeMod MM aJanTHpPOBAHHOU
OCHOBHOI mpodeccruoHanbHONH 00pa30BaTeIbHOW MPOrpamMMbl BBICIIET0 0Opa30BaHUS - MPOTPaMMBbI
OakanaBpuara no HampanieHuto noarotoBku 09.03.02 UHpopmanmoHHbIe CHCTEMbI M TeXHOJIOTHH
(manmpaBneHHOCTh (Tpodminb) «MHPOpMAIMOHHBIE CHUCTEMBI B DKOHOMHUKE»), ¢dopMa OOydeHUS —
OYHO-3a04YHas), a M8 MHBAJIMIOB TaKXe B COOTBETCTBUM C HWHAMBHUIYAJIbHOH MIporpamMmoi
peabunuTanuy WHBajIuAa (Uil KOHKpeTHOro oOywatomierocsi (0akajiaBpa) € OrpaHUYEHHBIMU
BO3MO)KHOCTSIMU 37I0POBbsi/ MHBaIUAA (npu Haauuuu ¢hakma 3a4uciienus 6 00pa308amenbHyIo
opeanu3ayulo makoeo obyuaroweeocs (baxanaspa) ¢ y4émom KOHKPEmHOU (KOHKDEMHbIX) HO30/102UU
(Ho30102UlL));

- ONpeAeNseT B MHAMBUAYaTbHOM y4eOHOM IUIaHE KOHKPETHOTO oOydJaromierocs OaxamsaBpa) C
OrpaHUYEHHBIMH BO3MOXKHOCTAMHU 3[0pOBbs/ MHBaNWIa (npu Hamuuuu axma 3a4ucienus maxkozo
ooyuarowezocs (bakanaspa) ¢ y4émom KOHKpemHOU (KOHKPEemHblX) HO30702uu (Ho30102uti)) 00bEM
y4eOHO#M JMCHUILUIMHBI C yKa3aHMEeM KonudecTBa akaaeMuueckux yacos/ 3ET, BbIIENEHHBIX Ha €ro
KOHTaKTHYIO0 paboTy (TrpynmnoByro U (WIM) UHAMBHAYaJIbHYIO DPaOOTy) C PYKOBOASIIMMU U (WIIH)
HAay4YHO-IIEIarOTHYeCKMMHU pabOTHUKAaMH, peau3yIOIIMMU OCHOBHYIO 0Opa30BaTeIbHYIO MPOrpaMmy
BBICIIIETO 00pa30BaHMUs;

- OIpeAeNseT B MHIUMBUAYAIbHOM y4eOHOM IIaHe KOHKpETHOro oOydaromierocs (OakasiaBpa) ¢
OTpaHUYEHHBIMH BO3MO)XHOCTSMHU 3II0pOBbs/ WHBaNWAa (npu Haiuyuu ¢hakma 3aqucienus 8
00pazo8amenvHyl0  OpeaHu3ayulo mako2o oobydarowezocs (baxanagpa) ¢ yuémom KOHKPEmHOU
(KOHKpemHblX) HO30102uu  (HO30102uil)) KOIMM4YecTBO akajaemuueckux dYacoB/ 3ET mo ydeOHOU
JUCLUIUIMHE, BBIICTICHHBIX Ha €r0 CAaMOCTOSITEIbHYIO paboTy (npu Heobxooumocmi).

9. YYEBHO-METOAUMYECKOE MU MHWH®OPMAIIMOHHOE OBECIIEYEHUE
JAACHUIIJINHBI

9.1 IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHON Y4eOHOH JHMTEPaTypbl, HEOOXOAMMOM sl
OCBOEHUS JUCIHUNJIMHBI

OcHoBHas JuTEparypa:

1. XKeuepo B.A., Meroasl onTuMu3alMU OOJBIIUX CHUCTEM [DJIEKTPOHHBIA pecypc]
moHorpadus / B.A. XKesuepos. - M. : Pycaiinc, 2020. - 119 c. - ISBN 978-5-4365-5510-2. - Pexum
noctyna: https://book.ru/book/939636

2. Hazapor C.B., DQQeKkTUBHOCT, W ONTHUMH3AIUS KOMIBIOTEPHBIX CHCTEM [DJIEKTPOHHBIN
pecypc] : monorpadus / C. B. Hazapos. - M. : Pycaiinc, 2020. - 293 c. - ISBN 978-5-4365-5576-8. -
Pexum noctyna: https://book.ru/book/941465

3. OctpoBckuii I'M., Ontumuzanus TEXHUYECKHX CHCTEM [DIEKTPOHHBIM pecypc| : ydeOHOe
nocobue / ['M. Octposckuii, H.H. 3ustnunos, T.B. JlanteBa, E.M. Octposckas. - M. : KuoPyc, 2022. -
422 c. - ISBN 978-5-406-09265-1. - Pexxum noctyna: https://book.ru/book/942819

JlonoJIHUTeIbHAS JIUTEpPaTypa:

1. Konrynos M.U., MonenupoBanue 1 ONTUMHU3aLUs IPOLECCOB YIPABICHUS B TEXHOJIOTUYECKUX
cucremax: ydeOnuk / .M. Konrynos, T.I. Kpepkanosckas. - M. : KuoPyc, 2021. - 327 c. - ISBN
978-5-406-06771-0. - Pesxxum moctyna: https://book.ru/book/938660
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9.2 Hcnoab3dyemMoe mNporpaMMHoe olecnedeHHe (KoMnieKm JuYeH3UOHHO20 U CB0OOOHO
PACRPOCMPAHAEMO20 NPOSPAMMHO20 00ecnedeHus, 6 MOM YUCLe OMmeyeCmBeHHO20 NPou3B00Cmed 6
coomeemcmeuu ¢ n.4.3.2. I'OC BO 09.03.02):

1. Microsoft Windows 11 Pro mnu ananornuynas OC, Bkiroyast AucTpuOyTHBHI Linux, HarmpuMep
Debian, Ubuntu, OpenSuse, B TOM 4ucie OT€4eCTBEHHOIro npou3Bojactsa, Hanpumep OC Astra Linux
Common Edition (Pazpabotruuk: AO «HIIO PycbUTex»), OC «POCA» (Pazpaborumuk: «HTL] UT
POCAVY).

2. Microsoft Office 365 unu ananoruunslii opucHslil nmaket, HanpuMmep OpenOffice, LibreOffice,
ONLYOFFICE, B ToMm 4mclie OT€YECTBEHHOTO MPOM3BOACTBa, Hampumep MoiOduc (Pazpaborumk:
OO0 «HOBBIE OBJIAYHBIE TEXHOJIOI' ).

3. Adobe Reader mnu ananormunsiii npocmotpuuk PDF, nanpumep Okular, Foxit Reader, B Tom
quciae oTedecTBeHHOro mpowusBoacta, Harpumep Oxymsip [OCT (Paspabotuuk: OOO «Jlabopatopus
50%).

4. Google Chrome unu aHanoruuHslii Be0-Opaysep, Hanpumep Microsoft Edge, Mozilla Firefox, B
TOM YHCJIE OTEUECTBEHHOro Tmpou3BojacTBa, Hampumep SAnmexc.bpayszep (Pazpaborumk: OOO
«IHAEKC»).

5. Microsoft Visual Studio Code wnu ananorununast IDE, nanpumep Sublime Text, Eclipse, B Tom
YHcJIe 0T€YeCTBEHHOTO POU3BOJICTBA

6. PyCharm / IntelliJ IDEA / CLion / WebStorm nu6o ananoruunas IDE momnoro creka, B Tom
YHCcJIe 0T€Y€CTBEHHOTO IPOU3BOJICTBA

7. MySQL CE 8.0 / MySQL Workbench wnu ananormunsie CYB]l, manpumep MS SQL,
PostgreSQL, B ToM 4Kciie 0T€4€CTBEHHOTO IIPOU3BOACTBA

8. Android Studio nnu ananoruunas IDE nns pa3paboTku MOOMIIBHBIX IPUIIOKEHUM, B TOM YHUCIIE
OTEYECTBEHHOTO MTPOU3BO/ICTBA

9. Figma unu ananoruunoe I1O ansg noaroroBku makeToB, Hanpumep Penpot, Lunacy, B Tom uncie
OTEYECTBEHHOTO MTPOU3BO/ICTBA

9.3 Ilepeuenb pecypcoB HMH(OPMAIUOHHO-TEJEKOMMYHUKAIIMOHHONH ceTH «MHTepHeT»,
HEOOXOIMMBIX /IJIsi OCBOEHHSI NUCHMUIUVIMHBI (MoayJst) (6 coomeemcmeuu ¢ n.4.3.4. ®IOC BO
09.03.02)

1. OnexTpoHHOo-0nOaMoTeunas cucrema BOOK.RU [OnextponHslii pecypc]. - Pexum
nocryna: https://book.ru/

9.4 ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE M IOUCKOBBIE CUCTEMBI (8 cOOmeemcmeauu
cn.4.3.4. ®I'oC BO 09.03.02)
1. Koncynsrantllntoc: crnpaBouHO-IIOMCKOBas cucTeMa [ODINEKTPOHHBIM  pecypc]. -

http://www.consultant.ru

2. Muposas mudposas 6ubnuorexa: http://wdl.org/ru

3. Hayunas snexkrponHas Oubiamorexa «Scopusy: https://www.scopus.com

4. Hayunas snexrponnas Oubanoreka ScienceDirect: http://www.sciencedirect.com

5. Hayunast anekrponnas 6ubmuoreka «eLIBRARY»: https://elibrary.ru

6. [Topran «'ymanutapaoe oOpazoBanue» http://www.humanities.edu.ru

7. ®enepanbusbiii nopran «Poccuiickoe odpazoBanue» http:/ www.edu.ru

8. denepanbHoe xpaHwuine «EnuHast komieKius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOBY»
http://school-collection.edu.ru

9. ITouckoBeie cuctemsl Yandex, Rambler u nip.

10. OnekrponHass Oubnmmoreka Poccuiickoit TocymapcrBennoit  bubmmorexku  (PI'B):
http://elibrary.rsl.ru

11. DnexTpoHHO-0MbIMoTeuHas cucrema http://www.sciteclibrary.ru

10. MaTrepuanbHO-TeXHH4YECKOe o0ecniedeHne JUCUUILTUHBI
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[Tomemmienust uis MPOBEAEHUS BCEX BHUJIOB PpabOTHI, MPEIyCMOTPEHHBIX YUYEOHBIM IUIAHOM,
YKOMIUIEKTOBAaHbI HEOOXOJUMBIM 000PYIOBAHUEM U TEXHUUYECKUMU CPEACTBAMU O0yUYEHUSI.

Anpec (MecTonmoJI0KeHUE) TOMeIleH Uil 1J1
NpoBe/eHNs BCeX BUAOB YueOHOI
JAesITeJIbHOCTH, PeTyCMOTPEHHON Y4eOHbIM
IUIAHOM (B cJIy4ae peaju3aluu
00pa30BaTeJIbHOM NMPOrPpaMMBbI B CeTEBOM
(opme 10MOTHNTENTBHO YKA3bIBAETCH
HAUMEHOBAaHMe OPraHU3alUH, C KOTOPOil
3aKJII04Y€eH J0T0BOP)

HaumeHoBaHue noMeneHunii 1151 IpPoBeIeHUs
BCeX BUJI0B Y4eOHOI 1esiTeIbHOCTH,
NpeayCMOTPEHHOH Y4eOHbIM IVIAHOM, B TOM
YHcie MOMEIIeHHUS I CAMOCTOATEIbHOM
padoThl, C yKa3aHHeM NepeYHs 0CHOBHOIO
o0opynoBaHus, y1e0HO- HAVISIAHBIX OCOOMI H
HCIOJIb3YeMOr0 IIPOrpaMMHOIo odecnedeHust

CrnenuaJu3supoBaHHAs
MHOTo(yHKIMOHAIbHAS YUueOHAsl ayTuTOpuUsi
JUIS IPOBe/IeHUsl Y4eOHbIX 3aHATHI
JIEKIIMOHHOTO THIA, TPYNINOBBIX U
HHIMBUAYAJIbHBIX KOHCYJIbTAIUI, TEKYIIEro
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTalluM, B
TOM 4McJIe, /sl OPraHU3aAIUH MPAKTHYeCKOM
MOATOTOBKH 00y4aIOIIMIiCs, C epeYHeM
OCHOBHOI'0 000PYI10BAHUSA:

- Croubl a1 00y4aronmxcs; 170001, Poccus, ropon Tsepsb,

- Crynbs my1s 00y4aromuxcs; yinuia Crnapraka, 1oMm 26a

- CTon megaroru4eckoro pabOTHUKA;

- Cryn nemparoruueckoro paboTHHUKA;

- Kommbrorepsl ¢ BO3MOXKHOCTBIO
NoJKJIIoueHus K cetu « IHTepHe™ u
obecrieueHueM JIOCTyMa B JEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEIy
JUIEH3HATA;

- MapkepHast UM MenoBast 10CKa;

- IIpoextop.

CnenuaJu3supoBaHHAs
MHOTo(yHKIMOHAIbHAS yueOHAasl ayTuTOpus
JUISI IPOBeleHUs Y4eOHbIX 3aHATHI
CEeMUHAPCKOIr0 TUINA, IPYNIIOBBIX H
HHIMBUAYAJIbHBIX KOHCYJIbTAIUI, TEKYIIEro
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTalluM, B
TOM 4McJIe, /51 OPraHU3aAINH MPAKTHYeCKOM
MOATOTOBKH 00y4aIOIIMIiCs, C epeYyHeM
OCHOBHOI'0 000PYI0BAHUSA:

- Crounbl i 00y4aronmxcs; 170001, Poccus, ropon Tsepsb,

- Crynbs qy1s 00y4aromuxcs; ynuia Crnapraka, 1oMm 26a

- Cron megaroru4eckoro pabOTHUKA;

- Cryn nemparoruyeckoro paboTHHKA;

- Kommnbrorepsl ¢ BO3MOXKHOCTBIO
noJKJItoueHus kK cetu « IuTtepue™ u
obecrieueHueM JIOCTyMa B JEKTPOHHYIO
nH(GOPMAITMOHHO-00pa30BaTeNIbHYIO CPEy
JUIEH3HATA;

- MapkepHast UM MenoBasi 10CKa;

- IIpoexrop.

Pabouast mporpaMMa u OIIeHOYHBIE MaTEePHAJIBI IO AUCIUILIHNHE «METOIBI onTuMH3anum» — 15 crTp.



Iomemenue st caMOCTOATEILHON PadoThI
00y4arouIuXcH ¢ nepeyHeM OCHOBHOIO
000py10BaHMS:
- Cronbl ans o0yyaromuxcs;
- Crynbsa 1uis 00y4aromuxcs;
- CTon megaroru4eckoro pabOTHUKA;
- Cryn negaroruueckoro paboTHHUKA; 170001, Poccus, ropon Tseps,
- KommnbroTepsl ¢ BO3MOXXHOCTBIO ynuua Cnapraka, oM 26a
noJKJItoueHus k cetu « IuTepHe™ u
o0ecriedyeHrneM JI0CTyNa B AIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEIY
JTUICH3UATA;
- MapkepHas unu MeJioBast 10CKa;
- IIpoextop.

Iomemenue 1yisi NPAKTHYECKUX 3aHATHI Ha
NMEePCOHABLHBIX KOMIBIOTEPAX:

- Cronbl anst o0y4arommxcs;

- Crynbs i 00y4aronmxcs;

- Cron negaroru4eckoro paboTHUKA;

- Cryn neparoruueckoro paboTHHKA;

- KomnbroTepbl ¢ BO3MOXKHOCTBIO
MOJKITIOUEHUs K ceTu « IHTepHeT» 1
obecrieueHueM JIOCTyMa B SJIEKTPOHHYO 170001, Poccus, ropon Teeps,
UH(POPMAITTOHHO-00Pa30BaTEIbHYIO ymuna Crnapraka, 1oM 26a
Cpeny JUIeH3UaTa,

- HoyTOyku ¢ BO3MOXHOCTBIO MMOAKIIOUEHUS
K cetu «MHTepHET» U 0OecrieueHuEM
JIOCTyIIa B 2JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEILy
JUIEH3UATa;

- MapkepHas unu MesoBast 10CKa;

- IIpoexrop.

Pabouast mporpaMMa u OIIeHOYHBIE MaTePHAJIBI TI0 AUCIUILINHE «METOIBI onTUMH3anum» — 16 cTp.




MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSA
POCCUUCKOU PEJEPALIUN
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YacTHOe yupekaeHne BbICIIEro 00pa3oBaHus
«BpbicHiasi Ko/ NpeANPUHUMATEILCTBA (MHCTUTYT)»
(UYBO «BUIII»)

O EHOYHBIE MATEPUAJIBI
10 TUCIUIIJINHE
Bb1.B.07 «MeToabl ONITHMU3 AN

Hanpasaenne nogroropku: 09.03.02 UndopMmannoHHble CHCTEMbI M TEXHOJIOTHH
HanpasienHnocts (mpo¢uiib) nporpaMmbl 0aKajiaBpuara
«ndopManoHHbIe CHCTEMbI B JKOHOMHKE)
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IJIAHUPYEMBIE PE3YJIBTATbI OBYYEHHWS IO YUYEBHOMW JUCHUILJIMHE B
PAMKAX INJIAHUPYEMBbIX PE3YJIBTATOB OCBOEHUsA OCHOBHOM
MPO®ECCUOHAJBHOMN OBPA3OBATEJIBHOM ITPOT PAMMBbBI

[Ipouiecc ocBoeHHs] yueOHOW IUCUUIUIMHBI HampasieH Ha (opMUpOBaHHE y OOydaroumuxcs
CJIEAYIOINX KOMIIETEHLINH.

B pesynbrate ocBoeHHs y4eOHON TUCHUIUIMHBI OOyYaroIIMNCS JODKEH JIEeMOHCTPHPOBATh
creaytomue pesyasrarsl ooyuenus: YK-2, VK-6, TTK-2.

Kon HanmenoBanue Nunexc n HaumeHnoBanmne | JleckpunTopsl — 0CHOBHBIE IPU3HAKH OCBOEHUS
KOMIIETEeH KOMMeTeHIINN HHANKATOPA COIepPKAHUS (moka3areiu IOCTHKEHHSI Pe3yIbTaTa)
HH KOMIeTeHIINN
YK-2 Criocoben YK-2.1 3HaTh:

ONpeJIeNIATh KPyT CrniocoOeH onpenesnsiTh - Meroxbl AEKOMITO3MIIMH LIENICH Ha 3a1a4u.

37124 B paMKax KpYT 3a]1a1 B pamKax - IlpuHUIMOBI MPHOPHUTH3AINH 33/1a4.

OCTABNEHHOH e MOCTaBJICHHOHN LIENN YmerTs:

- Omnpenensts 1 HOpMyIHPOBATH 337a41 Ha

1 BIGHpaTh OCHOBE LIEJIEH MPOEKTa.

OUTUMAJILHBIC - YCTaHaBIMBaTh IIPUOPUTETHI IS

Croco0bI UX BBITIOJIHEHHS 33714,

pemIeHus], UCXOS U3 Bnanets:

JEHCTBYIONMX - HaBbplkamu 1€KOMITO3ULIMU LI€TIEH HA

IIPAaBOBBIX HOPM, 3a/iadu.

- HaBblxamu ynpapieHus 3aa4aMu 1

HUMEIOLINXCS

pecypcamy.

pecypeos 1 . VK-2.2 3HaTh:

OrpaHiICHIN CnocoGeH BrIOHpaTh - OCHOBHBIE IPABOBBIE HOPMBI,
ONITHMAJIEHBIE CIIOCOOBI pEryIUpYIOIINe IeSITEILHOCTD B 0071aCTH
pemnIeHus 3a1a4, UCXOAs 13 paspadotku I10.

MIPaBOBBIX HOPM, PECYPCOB - IlpuHOMTIBI 1 METO/BI aHAIHM3a PECYPCOB
U OTpaHUYEHUI 1 OTpaHUYEHUM.
YmeTs:
- AHanm3upoBaTh IIPaBOBbIE U PECYypPCHBIC
OTpaHUYEHUS NIPH BEIOOpE CIIOCOOOB
pelIeHus 3aa4.
- OueHHUBaTh PUCKHU U IPEUMYIIECTBA
Pa3IMYHBIX CIIOCOOOB PELICHUs 3a/1ad.
Bnanets:
- HaBplkamu npaBoBoro aHajinza B
KOHTEKCTE IIPOEKTHOM e TeIbHOCTH.
- HaBpIkaMu omeHKH 1 BBIOOpa
ONTHUMAJIBHBIX PEIICHUH C yIETOM
OrpaHUYCHHI.
YK-6 Crniocob6en ympasnsate | YK-6.1 3HaTh:

CBOMM BPEMEHEM, CriocoGeH yrpaBmisTh - OcCHOBHI yIIpaBJICHUS BpEMEHEM U

BBICTpANBATh 1 CBOUM BPEMEHEM MPUHIUIBI ITIAHUPOBAHMUS.

DeANHIOBHIBATS - Mertonbl NPUOPUTHU3ALINY 3a]a4 U

pacrpezieneHus BpeMeHH .

TPAaEKTOPHUIO VMeTh:

CaMOpasBUTHA Ha - IImanupoBath u pacnpenenars cBoé

OCHOBE NPUHLIHIIOB BpeMst 3 HEeKTUBHO.

o0Opa30BaHUs B - IlpuopurusupoBats 3a1a4u U

TeueHHe Beell WMU3HI KOHTPOJIMPOBATH BHIITOJIHEHHE TIAHOB.

Bnanets:
- Habixkamu 3 dexTuBHOTO
UCTIONIb30BaHUS BPEMEHH.
- HaBbIkamMu MOHUTOpPHHTA U
KOPPEKTUPOBKU CBOUX IJIAHOB.

Pabouast mporpaMMa u OIIeHOYHBIE MaTEePHAJIBI TI0 AUCIUILINHE «MeTons! onTuMm3anum — 18 crp.




VK-6.2 3HaTh:

Crnioco0eH BBICTpauBaTh 1 - IlpuHUOMTIBI 1 METO/BI HETIPEPHIBHOTO

peanr30BbIBaTh o0pa3oBaHUs.

TPAEKTOPHUIO - CrocoObl caMOpa3BUTHS U TIOBBIICHUS

CaMOpa3BUTHS HA OCHOBE KBaTM(UKALINH.

MPUHIOUIIOB 00pa3oBaHus B | YmeTs:

TeYEeHHE BCEH )KU3HU - Omnpenensts cBOM 00pa3oBaTeIbHbIC
moTpeOHOCTH U (POPMHUPOBATH TIJIAH
CaMOpa3BUTHSL.

- OueHHBaThH pe3ynbTaThl CBOETO PA3BUTHS
1 KOPPEKTHPOBATH TUIAH.
BnaneTs:
- HaBeikamu camoaHamu3sa u peQeKcuu.
- HaBblkamu miaHUpOBaHUS U pealn3alun
TPACKTOPHUH CAMOPA3BUTHSL.

I1K-2 ITpoBepka IK-2.1 3HaTh:
pa6OTOCH0006HOCTI/I Crniocoben IIPOBEPATH - Mertonbt TECTUPOBAHUS [TIPOTPAMMHOI0O
1 pedakTOpHHT Kojia paboTocImocoOHOCTh obecrnieycHUSI. §
IPOIPaMMHOTO MIPOTPaAMMHOTO KOZIa - OcHOBHBIC HHCTPYMEHTHI H (peHMBOPKH
JUTSL TECTHPOBaHUSL.
obecnieyeHns VMeTs:
- Pa3pabarsiBaTh U IPOBOTUTH TECTHI IS
MIPOBEpKH PabOTOCIIOCOOHOCTH KO/,
- AHaaM3upoBaTh PE3YNIBTATHI
TECTUPOBAHUSA U BBIABIATH OIJ_II/I6KI/I.
Bnaners:
- HaBblkamu UCTIONIE30BaHUS TECTOBBIX
(peiiMBOpKOB.
- Haprpikamu aHanmu3a v HHTEPIPETALIUN
PE3YNETaTOB TECTHPOBAHMSL.
TIK-2.2 3Harh:
CriocobeH pedakTopuTth - IlpuHUOMTBEI 1 METOABI pehaKTOPHHTA.
TIPOTPAMMHBIN KOJT - OcHOBHBIC TEXHUKH YIyUIICHUS Ka9ecTBa
KOZIa.
YMeTs:

- WpentnduuupoBarh y4acTKH KOJa,
TpeOyromiue pedakropuHra.

- IlpumeHsTH TEXHUKU pedaKkTOPUHTA IS
YIIy4IIEHHs] Ka4eCcTBa KOAa.

Bnanets:

- HaBbixamu pedakropuHra Koja.

- HaBbIkamMu TOKyMEHTHPOBaHHUS
HW3MEHEHHH B KOJIE.

KPUTEPUM OIIEHUBAHUSI KOMIIETEHIIUI
(mpu3HaK, HA OCHOBAaHUU KOTOPOTO, IPOBOAMTCS OLIEHKA 110 BHIOPAaHHOMY TOKa3aTelio)

Tokazamensv oyenuganus Pezynomam Kpumepuu oyenuganus xomnemenyuii
KOMNemeHyu 0byueHus.
3HaTh OOydJaromuiicss MPOJEMOHCTPUPOBAN: TIYOOKHE HCUYEPITHLIBAIOIINE

3HAHUA W IIOHHMMAHHC yqe6H0ro marepuajia; COACPKATCIbHBIC,
I[MOJIHbIC, TPAaBUJIbHBIE W KOHKPETHBIC OTBCTbI Ha BCE BOIIPOCHI,
BKJIIO4Yass JOIIOJIHUTCIIBHBIC, CBO6OI[HO€ BJIaACHUC OCHOBHOH ¥

TOTIONHUTENBHON — JIMTEpaTypod,  PEKOMEHJIOBAaHHOW  yueOHOM
Bbicokuii ypoBeHb POrpaMMOil JTMCLUILINHBL.
(oTIM4HO) [YmeTn OOyuarormuiics NIPOJEMOHCTPHPOBA:  IOHMMaHHWE  y4eOHOTo

Marepuaiia; yMEHHE CBOOOIHO peIIaTh NpaKTHYECKHue 3aJlaHus
(cuTyannOHHBIE 33/1a4K), KOTOPBIE CIEAYET BBHIOJHUTH WM OTIMCAHNE
pe3ynbTarta, KOTOPBIM HYXHO TMOIYYHTb M Jp.; JIOTHYECKH
[OCIIEI0BATENbHBIE, COACPKATENbHBIC, IIOJHBIC, MPABIIbHBIE ¥
KOHKPETHbIE OTBETHl (PEUICHHUs]) Ha BCE TOCTABICHHBIC 3aJaHUS
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(BOIIpOCHI),  BKJIIOYAsl  JIOTIOJHUTEJBbHBIC; CBOOOJHOE  BIIAJICHHE
OCHOBHOM U [JOIOJIHUTENBHOU JIMTEPaTypod, PEKOMEHIOBaHHOU
Y4eOHOM MPOrpaMMON JTUCIIMILIMHEL.

[Baaners OOyuarormuiics MIPOJIEMOHCTPUPOBAIL: MOHUMAaHUE  Y4EeOHOTO
MarepHuajia; yMEHHE CBOOOJHO pellarh KOMIUIEKCHBIE MPaKTHYECKHE
3agaHust (pemeHus 3a1ad 110 HECTaHIAPTHBIM CUTYalUsIM); JIOTHYECKH
[OCJIeI0BaTebHbIC, TTOJMHbBIC, IPaBUJIbHBIE M KOHKPETHBIC OTBETHI B
XO[E 3alUThl 3aJaHus, BKJIIOYAs JOTOJHHUTEIBHBIC YTOUHSIOIIHE
BOTIPOCHI (3amanms); CBOOOIHOE  BJIAJEHHWE  OCHOBHOW W
TOTIOTHUTENPHON ~ JINTepaTypod,  PEKOMEHJOBAaHHOW  y4deOHOU
IPOrpaMMOM AUCIUILINHBL.

3HaTh OO0yJaromuiicss MPOIEeMOHCTPUPOBAIL: TBEPAbIE M JOCTATOYHO ITOJIHBIC
3HaHMA y4eOHOro Marepuana; NpaBHIbHOE MOHUMAHHUE CYLIHOCTU U
B3aHMOCBSI3U paccMaTpuMBaeMbIX ~ IPOIECCOB M SIBICHHIA;
10 CJICAOBATCIIBHBIC, IIpaBUJIbHBIC, KOHKPCTHBIC OTBETHI Haj
IMOCTABJICHHLIC BOIIPOCHI IpH CB060Z[HOM YCTpaHCHUUN 3aMEUaHui 10
OTAETBHBIM  BONPOCAM; JIOCTAaTOYHOE BJIAJCHUE JIMTEPaTypoil,
[PCKOMEHIOBAHHOHN YUeOHOH MPOrpaMMOi IUCITUILIHHEL

[YmeTh OOydwaromuiics  HPOAEMOHCTPHPOBAI:  TIOHMMaHue  y4eOHOro
MaTepuana;  JIOTMYECKH  IIOCJIEAOBAaTeNbHble, IMpPaBUWIBHBIE 1
KOHKPETHbIE OTBETHI (pCIICHHS) Ha OCHOBHBIC 3aIaHus (BOIIPOCHI),

CpenHuii ypoBeHb (X0po1110) BKJIIOYasl JOIMOJHUTENbHbIE; YCTpAaHEHUE 3aMEYaHui MO OTAENbHBIM|
leMeHTaM  3amaHus  (Bompoca);  BIAJACHHME ~ OCHOBHOW N
TOTIOTHUTENPHON ~ JINTepaTypod,  PEKOMEHJOBAaHHOW  y4deOHOU
IPOrpaMMOM AUCIUIUINHBL
[Bragerp OOyuaromuiicss  HPOAEMOHCTPHPOBAJ:  IOHUMaHHE  y4eOHOTO
Marepuana; MPOAEMOHCTPHPOBAJI JIOTHYECKH IIOCIIEAOBATEIbHEIE,
T0CTaTOYHO TIOJTHEIE, MIpaBUIIbHbIC OTBETHI, BKJTIOYAs

IONIOJIHUTENbHBIE;,  CaMOCTOSITENBHO — YCTPAaHWI — 3aME4YaHusl 110
OTIETBHBIM 3JeMEHTaM 3aJaHus (BOIpoca); BIaJeHHE OCHOBHOU U

TOTIOTHUTENBHOM ~ JIUTEparypod,  PEKOMCHIOBAHHOW  y4ycOHOU
IPOrpaMMO TUCIUIUIMHBI
Jocrarounblii ypoBeHb  |3HATH OOyJaromuics MPOJeMOHCTPUPOBAJ: TBEPJbIC 3HAHUS U MOHUMAHHE
(Y10BJIETBOPHTEJIBHO) OCHOBHOT'O YYEOHOTO MaTrepualia; MpaBIIbHBIC, 0€3 TPYOBIX OIIHOOK,

OTBETHI Ha MOCTABIICHHBIC BOIPOCHI MPH yCTPAHCHUHM HETOYHOCTEH U
HECYIIIECTBEHHBIX OMIMOOK B OCBEIICHUU OTICIBHBIX MOJIOKEHUHA TIPH
HABOMSIMX BONPOCAX IPEMONABATENsl; HEJOCTATOYHO IIOHOE
BIaJICHUE JIUTEPaTypol, PEKOMEHIOBAHHON ydYeOHOW MpOTrpaMMO
WCITAIIIHEL

[YmeTh OOydaromuiicss  MPOAEMOHCTPHUPOBAI:  TOHUMAaHHE  OCHOBHOTO
yaeOHOTO Marepuaia; IMpaBHIbHBIE, 0e3 TpyObIX OMIMOOK, OTBETHI
(pemieHUs) Ha ~ OCHOBHBIE  3amaHUs  (BONPOCHI),  BKIJIIOUAs
JTOTIOJTHUTCIIBHBIC, YCTpaHCHHUC, pu HaBOJAIIIUX BOITpOCax
[pernojaBareisi, 3aMe4yaHuid IO OTHEIbHBIM DJEMEHTaM 3aJlaHusl
(BOmpoca);  HEJOCTAaTOYHOE  TOJIHOC  BIAJCHHE  JIUTEPaTypol,
[DEKOMEHIOBAHHOHN Y4eOHON MPOrpaMMOi JIUCITUILIHHEL

[Baanern OOyuaromuiicss MOHMMAaHKE OCHOBHOTO Y4YeOHOTro Marepuana; 0e3
rpyOBIX OMmMMOOK Jal OTBETHI HA IIOCTABJICHHBIC BOMPOCH MpHU
YCTpAaHCHUH HETOYHOCTEH M OIMMOOK B PEIICHHUAX B XOJC 3allUTHI
3amaHus  (MpoekTa, TOPTHOIMO) TPH HABOMAIIMX  BOIpPOCAX
MperoaBaTelis; HEIOCTaTOYHO IIONHOE BIAJCHUE JIHTEPaTypOi,
[pEKOMEHAOBAHHON Y4e€OHOM MPOrpaMMOM TUCIIAIUIMHEL

OIMUCAHUME HIKAJI OHEHNBAHUA
[Ipu nposenenun npomexyrounoi arrecrauuu B YYBO «BIHID» ucnons3yrorcs TpaAuLIMOHHBIE
(GhopMBI aTTeCTAIUH:

DopmMa NPOMEKYTOYHOH aTTECTAMHU Hlkana oueHnBaHus

SAUET «3a4TEHOY, «HE3aUTCHOY
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3K3AMEH

COTIIMYHO», «XOPOII0», KyAOBJICTBOPUTCIBHOY,
«HCYAOBJICTBOPUTECIILHO»

Jlnsi oumeHmBaHusi pesynbraToB oOyuenms B Buge 3HAHWM wucnomssyrorcs ciemyromiue

KPUTEPUM U ITPOLEAYPHI OLIEHUBAHUS KOMIIETEHIIMI HA
PA3JIMYHBIX 3TAITAX UX ®OPMUPOBAHUA

IIPOLIETyPbI U TEXHOJIOTUU:
TECTHUPOBAHUE.

JInsi omeHMBaHMs pe3ynbTatoB obyuenus B Buie YMEHUHM u BJIIAJEHUHM ucnonssyiorcs

CIIEYIOIIKE TPOLENYPhI U TEXHOJIOTHHU:
- YCTHBIN WJIM MUCbMEHHBIN OTBET HA BOIPOC.

- TpaKTUYECKHUE 3aJaHUs, BKJIIOUAIOLIME OJHY WJIM HECKOJIbKO 3ajad (BOMPOCOB) B BUJE KpaTKOU
(bopMyTUpPOBKU JeMCcTBUI (KOMIUIEKCa JEHCTBHIA), KOTOpHIE CIIEAYyeT BBINOJIHUTh, WM ONHCATh

pe3ynbTar, KOTOPbIA HY’KHO MOJYYHUTb.

Kputepun onieHUBaHMsI pe3yJibTaTa 00y4YeHHUsl M0 JUCIHILTHHE (MOAYJII0)

Pesyabrar HIKAJIA OIIEHMBAHMS
00yueHHs] 1O [Ipouenypsl
(YIOBIICTBOPUTENBHO [«HEYTOBICTBOPUTEIHHO
MACHUIIINHE |«OTIHYHO» K(XOPOLIIO» OLIeHMBAHMSI
(mMoztyi0) ‘ )
YK-2, OO0y4aemblit OOy4aeMblit OOy4aemblit O0y4aeMblit TecroBble
YK-6. MIPOJIEMOHCTPHUPOB [TPOJIEMOHCTPUPOB [IPOAEMOHCTPHPOBAIT: [TPOIEMOHCTPUPOBAIT 3a7aHus
[IK-2 ain: ryOokue QJI: TBEpbIC U TBEpAbIC 3HAHUS U [HETIPABMJIbHBIC OTBETHI
3HATH: MCUYEPIBIBAIOIINE  |TOCTATOYHO MTOHNMaHHE [Ha OCHOBHBIE BOIIPOCKI;
3HAHUS U [TOJTHBIC 3HAHUS ~ [OCHOBHOTO y4eOHOTO [rpyOBIe OIMOKH B
[TOHUMaHHE [yaeOHOrO MarepHana; 0TBETaX; HETIOHUMAHHUE
yaeOHOTro Marepuana; paBUIIbHBIC, 03 CYIIHOCTH M3J1araeMbIX
MaTtepuana, [IPaBUIIBHOE rpyOBIX OIINOOK, BOIIPOCOB;
COACPIKATCIIbHBIC, [TOHUMAaHUEC OTBCTHI HA [HCYBCPCHHLBIC 1
I1OJIHBIC, CYHIHOCTHU U IIOCTAaBJICHHBIC [HCTOYHBIC OTBCTHI HA
MpaBUIbHbBIC U B3aMOCBSI3U BOITPOCHI ITPH ITOTIOJTHUTENEHBIE
KOHKPETHBIE [paccMaTpUBaeMbIX [yCTpaHEeHHH BOITPOCHI; HE BJIaJCET
OTBETHI Ha BCE [Tpo1IeCCOB U HETOYHOCTEH U OCHOBHOM
BOIIPOCHI, BKJIFOYas [SIBIICHUIA; HECyIECTBEHHBIX T Teparypoi,
TIOTIOTHUTENBHBIE; [[I0CJIE0BATEIbHBIC|OMINOOK B [pPeKOMEHIOBaHHON
cB0oOOIHOE , IpaBIUTBHEIE, OCBEIICHUN [yaeOHOI TporpamMMoit
BIIafICHUE [KOHKpeTHBIE OT/IEIBHBIX TVCITUTIINHBL.
OCHOBHOM U OTBETHI HA [MOJIOKEHUH npu
HOHOHHHTCHBHOﬁ IIOCTABJICHHBIC HaBOIAIIUX BOIIPOCAX
JIMTEPATYPOH, BOIIPOCHI IIPU [IPENONaBaTENLs,
[PEKOMEHJOBAaHHOW |CBOOOJHOM HEI0CTaTOYHO
yueOHOI yCTpaHEeHUH MOJHOE BIaJICHHE
[IporpamMmoit 3amedaHuil o TUTEeparypon,
ITICLUTTIIMHBL. OT/EJIEHBIM [PEKOMEHIOBaHHON
Borpocawm; yaeOHOH
nocTarodHoe [IpPOTpaMMOM
BaneHue TVCLIUTIIIMHBL.
T TepaTypOii.
YK-2, OOyuaeMbrit O0y4yaeMbIit O0yugaembrit (O0y4gaembrit Bonpocst
YK-6. [IPOJEMOHCTPHPOB [IPOIEMOHCTPUPOB [IPOAEMOHCTPHUPOBAIL: [iponeMoHcTpupoBan: | IlpakTthmueckue
[1K-2 a1 TOHUMaHUe at: MOHNMaHHE |[TOHUMaHHe HETTOHUMAaHHE 3a7aHus
YMeTh: y4eOHOTO [yaeOHOTO OCHOBHOTO Y4eOHOTO/OCHOBHOTO  y4eOHOTO
Marepuaa, MaTepuana; Marepuaa; Marepuana; He  Jail
COACPIKATCIIBHBIC, PIOTHUYCCKU IIPpaBUJIbHBIC, 663 IPAaBUJIbHBIC OTBETHI HA
OJIHBIE, ocienoBarenbHbIe|[rpyObIX OmKOOK, [OCHOBHBIE ~ BOIPOCHI,
MIpaBUJIBHbBIE U , TpaBWIbHBIE H[OTBETHl HAa OCHOBHBIC[BKIIOUAsS
KOHKPETHbIE OHKPETHBIC BOIIPOCHI, ~ BKJIIOYAsiJIONIOJHUTEIbHbIE; HE
OTBETHI Ha BCE OTBETBHI Ha|romoJHUTENbHBIE,  [yCTpaHMI, pu
[IOCTaBJICHHBIC OCHOBHBIC yCTpaHeHue, MIPU[HABOASAIINX __ BOIIPOCAx
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BONPOCEL, BKIIKOYas [3a 1anws/BOMPOCH!, [HABOAIIMX BOIPOCAX [IPEMIOAABATENs,
IOTIOTHUTENBHBIE; |grimrouas pernoxaBaress, Bame4yaHusi W TpyoOble
cBOOOLHOE TOTIOHUTENBHBIE; 3aMeuaHuii IO |ONIMOKK I10  BOTIPOCY;
BIIaZicHUC yCTpaHeHNe OT/ICIEHBIM He BiajeeT OCHOBHOMU
OCHOBHOM U s aMeuanmii mol>reMenTaM  3amaHus;[ydeOHOM JUTEpaTypOH,
OTIONHATENBHOH  |ornenpHbIM HEJ0CTaTOYHOE [PeKOMEHIOBaHHON
TTEpaTypoH, b reMenTaM MOJTHOE BIaZicHUE [ydeOHOM IpOrpamMMoii
[PEKOMEHJ0BaHHOM anaHus; BIajcHHUe TUTEPaTypOH, TUCITATITMHEI
yaeOHOH OCHOBHOI u|peKOMeHIOBaHHO
pOrpaMmoii TOTIOJTHUTENLHOH yueOHOM .
TUCIIATUIHEL [TuTeparypoi, [MporpaMMON
[pekoMeHIoBaHHOH A CIIUIITTMHEL
[yaIeOHOI
porpamMmon
TICIIMTIITMHBI
YK-2. O0yuaembrit O0y4yaeMbIit O0y4gaembrit (O0yuaembrit Bonpocsr
- [IPOJEMOHCTPHPOB [IPOIEMOHCTPUPOB [IPOAEMOHCTPHUPOBAIL: [poneMoHcTpupoBan: | IlpakTthmueckue
IK-2 a1 TOHUMaHUe QJI: TOHUMaHNe [MOHNMaHNE HETTOHNMAaHHE 3a7aHus
B Th: y4eOHOTO [y4eOHOTO OCHOBHOTO Y4€0HOT'O |[OCHOBHOTO Y4e€OHOTO
Marepuana; MaTtepuaa; Marepuana; 6e3 MaTepuaia; 1ain
IIPpaBUJIbHBIC U IMPOAEMOHCTPUPOB pr6]:IX OIIII/I6OK Jall [HEIPaBUJIbHBIC OTBETHI
KOHKPETHBIE QJT JIOTHYECKH OTBETHI HA Ha [TOCTaBJICHHBIE
OTBETHI, BKIIIOYAs  [lTOCIIEIOBATEIbHBIE[IOCTaBICHHBIE BOITPOCHI; HE BJIaJeeT
IIOTIOJTHUTENBHEI € |, JOCTaTOYHO BOIIPOCHI, B TOM OCHOBHOW y4eOHOM
YTOYHSIOIINE [TOJTHBIC, BEpHBIE  [dwciie mpu lTTeparypoi,
BOTIPOCHI; OTBETEI; HaBOJSIIINX BOIPOCAX [pEKOMEH/I0BAHHON
cBOOOIHOE CaMOCTOSATENILHO  [[TPENO/IaBaTes; yaeOHOI ITporpaMMoi
BIIafICHUC yCTPaHHI HEI0CTaTOYHO T CITUTITHHBI
OCHOBHOM U 3aMeuaHus 1o MOJTHOE BIIa/ICHHE
IOMOJIHUTENIbHON  |OTJAEIbHBIM uTepaTypou,
NI TEpaTypoH, brieMeHTaM; [PEKOMEHJOBAaHHOM
PEKOMEHIOBAHHOM [BJIaJIcHUE yueOHOMH
yaeOHOH OCHOBHOH U porpamMmMoit
[IpOrpaMMOii TONOJIHUTEBHON  [TMCIUTITHHEI
T CLIUTTITMHBI TuTeparypoi,
[PEKOMEHI0BAHHOM
[yaeOHOM
porpamMmon
VCIIMIUINHBI
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1. OneHo4HbIe MaTepHAJIbI AJIsI CAMOCTOSITEIbHOI PadoThl 00y4yaromuxcs (CTYyIeHTOB)

1.1 lokaan
S cemectp
Jloknag TO3BOJIMT CTyZIEHTaM YIIYyOMTbCS B METOABI ONTHUMM3AllMM, a TaKXKe IOHATh HX

BOKHOCTh M MPUMEHEHHE B PA3IUYHBIX O0JIACTAX, TAKUX KaK YKOHOMHKA, HH)KCHEpHUs U Hayka. Jlokmazg
nokpeiBaeT komrnerenuun YK-2.1, YK-2.2, YK-6.1, VK-6.2, I1K-2.1, [1K-2.2.

IIpuMepHasi TeMaTHKA TOKJIA/A0B:

I.

10.

Heanb

Posb MeTonoB onmTUMHM3alMM B COBPEMEHHOH 3KOHOMUKe: lccrmenyiTte, Kak METOAbBI
ONTUMM3AIMK TIOMOTal0T 3KOHOMHMYECKUM IIpOoLeccaM U CIIOCOOCTBYIOT NpPUHATHIO Oonee
3¢ (HEKTUBHBIX pEIICHUH.

JBoIOIUS METOAOB ONTHMHM3AUMH W HMX BJHMsAHHMe Ha OusHec: lIpoanammusupyiite, kak
MU3MEHSUINCh METOABI ONTHMMH3AallMM C TEYEHHEM BPEMEHHM M KaKOE€ BIMSHUE 3TH W3MEHEHUS
OKa3aJii Ha OM3HEC-TIPOLIECCHI.

Hcnonb3oBanne MeTON0B ONTHUMHU3ALMHI B YIIPABJIEHUH NPOU3BOICTBEHHBIMH NMPOLECCAMU:
PaccmotpuTe, Kak MeETOABl ONTHMHU3ALMM MPUMEHSIOTCS A ONTUMHU3ALUU U YIPaBICHUS
IIPOU3BOICTBEHHBIMM IPOLECCAMU HA MPEAIPUITHH.

Be3onacHocTh M TOYHOCTHL MeTONOB onTuMm3anuu: OOCyauTe BaXXHOCTH TOYHOCTH U
HAJEKHOCTH METOJIOB ONITUMU3ALIUN U METO/IbI 00eCIeYeHHS] UX KOPPEKTHOCTH.
AHAJINTHYECKHE METOAbI ONTHMHM3ANMHI B IKOHOMHKe: [3yunTe, Kak aHaIMTUYECKUE METO/IbI
ONTHUMH3ALMHA HCIOIB3YIOTCA JUIS aHAJIW3a JAHHBIX W IPUHATHS YNPABICHYECKUX PELICHUN B
JOKOHOMHKE.

IlepciekTUBBI pa3sBUTHA METOAOB ONTHMH3ALMH B JKOHOMHKe: [Ipoananusmpyiite
COBPEMEHHBIE TPEH/Ibl M INEPCHEKTUBBl Pa3BUTHs METOJOB ONTHUMHU3ALMU U UX NPUMEHEHHUS B
SKOHOMHUYECKOH chepe.

Bausinue umupposoit Tpancpopmauuu Ha Meroabl ontuMulanum: Paccmorpure, Kak
uugpoas TpaHchopMalisl U BHEJIPEHHE HOBBIX TEXHOJOTHMH H3MEHSIOT MOJXOJbl K METO/IaM
ONTHUMH3ALINH.

HNuTerpauuss MeTrogoB ONTHMH3AIUM € APYrMMH HH(OPMAIMOHHBIMU CHCTEeMaMH B
xomnanuu: Mccnenyiite METoAbl U IPEUMYILIECTBA UHTETpaliii MeToA0B ontuMu3anuu ¢ ERP,
CRM u apyrumu KopnopaTuBHbBIMU CHCTEMaMHU.

OnTumu3zanus NPOU3BOAUTEIBHOCTH € NMOMOIILI) METOAOB onmTHMHU3amuu: PaccMmorpure
METONBl ¥ WHCTPYMEHTHI JUISI ONTHMH3AIUM TPOU3BOIUTEIFHOCTH B YCIOBHUSX OOJIBIIOTO
00beMa JaHHBIX.

Posis pacnpeneneHHbIX BbIYHMCICHH B Meromax onrtumuzanum: [Ipoananusupyiite
MPEUMYIIECTBA M BBI30BbI HCIOJIb30BAHUS PACHPEIEICHHBIX BBIYUCICHUN M1 MOAAECPKKU
CJIOKHBIX ONTUMHU3ALIMOHHBIX MOZCIICH.

HaIIMCAHUA JTOKJIAJT0B: yFJIy6I/ITL IIOHUMAaHHUC W KPHUTHYCCKOC OCMBICICHUC POJIM MCETOOOB

OIITUMHU3ALUHN B PA3JINIHBIX O6J'IaCT${X, pa3BuBasd aHAJIUTUYCCKHUC U HAYUHBIC HABBIKU CTYACHTOB.

CrpykTypa nokjaaga:

I.

2.

Beenenue
o Kparkoe onucanue TeMbI U 1eJIel J0KIaaa.
O  AKTyaJIbHOCTb TEMBI.
OcHoBHas yacTh
TeopeTnyeckre OCHOBBI TEMBI.
HcTopus 1 3BosoLUs (€CIM IPUMEHUMO).
[IpumeHeHne B COBPEMEHHOI SKOHOMUKE/ON3HECe.
IIpuMeps! U KEHUCHL.
[TpoGeMbl U BBI3OBBI.

O O O O O
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o HepCHeKTI/IBBI U TCHACHIINN pa331/1T1/1;1.
3. 3akuaruyeHue

O  BwIBogBI 110 pe3ybTaTaM UCCICIOBAHMUS.

o 3HaquHe METOOO0B OIITUMHU3AIINN IJIA COBpeMeHHBIX PIH(l)OpMaI_[I/IOHHBIX CHUCTCM.
4. CHucOK HCIOJIb30BAHHBIX HCTOYHHKOB

o IlepeyeHb UCTIONB30BAHHON JTUTEPATYPHI U HHTEPHET-PECYPCOB.

Kputepun oneHuBanus:
1. Crpykrypa un noruka usjaoxenus (20%)
o UYertkas cTpykTypa paboThl (BBEIEHHE, OCHOBHAS YaCTh, 3aKIIFOUEHHUE).
0 JIorMYHOCTP U MOCIIEI0BATEILHOCTh H3JIOKEHHS MaTepHara.
2. Copep:xanme (40%)
o IlomHOTa pacKphITHS TEMBI.
0 OnucaHue OCHOBHBIX ITAIOB PA3BUTHUS METOIOB ONTUMHU3AIIHH.
O AHanu3 COBpEMEHHBIX TCHICHITHIA.
o Ilpumepsl MpUMEHEHHS] METOJIOB ONITUMHU3ALUU B HHPOPMAIIIOHHBIX CUCTEMAX.
3. A”ajguTH4yeckas yacthb (20%)
o I'myOuHa aHanM3a poau METOIOB ONTUMHU3ALINN B UHGOPMAIIMOHHBIX CUCTEMAX.
© Hanunune coOCTBEHHBIX BBIBOAOB U OLIEHOK.
4. Odopmiienue (10%)
o CootBercTBHE TpeOOBAaHUAM K 0POPMIICHUIO JOKIA0B (IIpU(T, OTCTYIIbBI, 3aT0JIOBKU U
T.11.).
o KoppekTHoe ohopMIIeHHE CCHIJIOK U CIHUCKA JINTEPATyPHI.
5. SI3bIk u cTuib (10%)
o I'paMOTHOCTH ¥ TOYHOCTH M3JTOKCHUS.
© HayuHblil CTHIIB TEKCTA.

TpeGoBanus k o0bemy:
O0bem N0KJIana JOJKEH COCTaBiATh 8-12 crpanun neyarHoro tekcra (mpudt Times New Roman,
pasmep 12, untepBai 1.5, mosist 2 cM co BCeX CTOPOH).

2. OneHOYHBIC MATEPHAJIBI VI OLCHKH TeKyllel aTTecTaluu 00y4aromuxcs (CTy1eHTOB)

2.1 TecToBbIe 321aHUA JJI1 TEKYLIEro KOHTPOoJis1 ycnesaemoctu B Buae SHAHUU
B TectoBOM 3aaHum BONPOCHI, KOTOPBIE UMEIOT 3aKPBITBIM XapakTep.
[TpaBuIIbHBIE OTBETHI BbIIEJICHBI 3HAKOM .

1. Kakue oCHOBHBIC IMOHATHS U 33/1a49H CBsA3aHBI ¢ MeTogaMu onTumuzanuu? (YK-2.1)
o Ilouck u HaXOXKACHUE ONTUMAIBHOTO PEIICHUS. +
o0 H3yueHue CTPYKTYpPHI JaHHBIX.
o Pa3paboTka anropuTMOB COPTUPOBKH.
o0 H3yuyeHue KOMIbIOTEPHON apXUTEKTYPHI.
2. Kaxkoii MeToz UCIIONIb3yeTCs 1S pelleHus 3a/1a4 JuHeHoro nporpammupoBanus? (I1IK-2.1)
O I'panveHTHBIA METO..
o Cumiuiekc-MeTon. +
o Mertox HeroToHa.
O MerToj 30J10TOrO CEYSHHUS.
3. B uem 3akmrodaercst OCHOBHas ujaes rpaaueHTHBIX MeToaoB? (I1K-2.1)
o Hcnonbp3oBaHue caydaHbIX MPOIECCOB ISl ONTUMH3AIUH.
o Haxoxknenne MuHUMyMa (QYHKIMH [yTeM  TepeMelleHusl B  HalpaBJICHUU
IIPOTHUBONOJIOKHOI'O I'paiueHTa. +
o Ilonck ONTHMAJIBHOTO PELICHHUS IIyTEM BETBEM U IPaHULL.
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10.

11.

12.

13.

o IlpumeHeHHE reHETUYECKUX AJITOPUTMOB.
UYro Takoe metox Herorona? (I1K-2.1)
o MeTox OIHOMEPHOIO MOUCKA.
© Merox MHOrOMEpPHOM ONTUMHU3ALUHU, HCIOIB3YIOIUNA BTOPbIE IIPOU3BOIHBIE UL
HAXOXKICHHS dKcTpeMyMa (QYHKIUH. +
o Merox CTOXaCTUYECKOM ONTUMHU3AIIIH.
O JIucKpeTHbIN METOJ] ONITUMH3ALIUH.
Kaxkoit MmeTon ucnonb3yercs 1S penieHus 3aaad MmHoromepHoi ontumu3zanun? (YK-6.2)
o CHMILIEKC-METO/I.
o MeToz 30J10TOro CEUeHusl.
o Meron Herotona-Padcona. +
o Merton BeTBEW U rpaHUIL.
Kakoii u3 crenyronmx METOIOB OTHOCUTCA K CTOXaCTHYECKHMM METOAaM ONTUMM3auuu?
(IIK-2.2)
o Meron Jlarpanixa.
o CuMIIEeKC-METO/I.
o MeTtoa BETBEW U IpaHUIL.
O l'eHeTHYECKU AJITOPUTM. +
Uro Takoe meToa MmHOKuTeeH Jlarpamka? (ITK-2.2)
o Meron penreHus 3a7a4 ONTUMHU3AINH 0€3 OTPAaHUYCHUM.
o Meton Il pemieHHs 3aJa4 ¢ OTPAaHUYCHHUSMH, MpeoOpasyromuil ux B 3amadun 0e3
OTpaHUYCHUH. +
o Meron It TUCKPETHBIX 3a7a4.
o MeTox OITHOMEPHOIO IMOUCKA.
Kaxkoi#t MmeTos ucronb3yercs 1S pemieHus TMCKpeTHBIX 3a1a4d ontumuzanuu? (1TK-2.1)
0 MeTox 30JI0TOrO CEUEHUSI.
o Meroa napabos.
o JlmHamHueckoe ImporpaMMupoBaHue. +
o Mertox HeroToHa.
Uro takoe pobactHas ontummzanus? (YK-6.1)
o Meron onTUMU3ALMY 17151 HENIPEPHIBHBIX 3a7a4.
o Meron onTUMHU3ANMH IS 3a/a4 C HEOMPEIACICHHOCTHIO, YYHUTHIBAIOIIMKM BapHAIN
JaHHBIX. +
o  MeTo OTHOMEPHOTO MOUCKA.
o Meron TMHAMHUYECKOTO POTPAMMHUPOBAHMSL.
Kakoii s13pIk mporpaMMHUpOBaHUs YaCTO UCTIONb3yeTes Juid 3a1ad ontumusanmu? (ITK-2.1)
o HTML.

o Python. +
o CSS.
o SQL.

Kakne 6ubnmorexu B Python ucnones3yrorcs ast 3agad ontumuzanuu? (ITK-2.1)
o NumPy u Pandas.
o SciPy u PuLP. +
o Matplotlib u Seaborn.
o BeautifulSoup u Scrapy.
Urto npencrapiser codboit meton BetBeit u rpanui? (I11K-2.2)
o Merton pelieHus 3a7a4 OAHOMEPHOTO ITOUCKA.
o Merton pelieHus TUCKPETHBIX 3a7ad ONTUMU3AIMH ITyTEeM pa3felieHus Ha MOoA3aJaud U
oT0opa JIydIIuX pemeHui. +
0 Meroa /Ui ONTUMH3AIMHU B YCIOBUSAX HEONPEICICHHOCTH.
o Meroa CTOXaCTHYECKON ONTHUMU3ALINY.
B uem 3axmouaercs metoq umutanuu orxkura? (YK-6.1)
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o

Vcnionb30BaHNE BTOPBIX MPOU3BOIHBIX Il HAXOXKICHHS SKCTpEeMyMa (PyHKITHH.
[Tpumenenne GpuU3NYECKOTO MPOIEcca OTHKUTA JUISI HAXOXKICHHSI TI100aTbHOTO ONITUMYMA.
_l’_

o Pa3nenenue 3a1ad Ha NOA3aAa4HU.

o Hcnonp30BaHHE TEHETUYECKUX AJITOPUTMOB.
14. Kakoe mporpammHoe oOecrieueHre MUPOKO UCTIONB3YeTCs JUIsl PEIICHHs 3a/1ad ONTUMHU3aun?

o

(TIK-2.1)
o Photoshop.
o MATLAB. +
o AutoCAD.
o Blender.

15. Kakoit MeToq uCnoib3yeTcs sl ONTUMM3AIIMU B yCIIOBHIX HeomnpeaeneHnoctu? (YK-6.2)
o CHUMIIIEKC-METO/I.
o PobacrtHas onTuMu3anus. +
0 MeTox 30JI0TOrO CEUEHUSI.
o Meroa napabos.
16. Kakue nmpumepsl 3a71a4 MOXKHO pPelIaTh ¢ MOMOIIbI0 MeToaoB ontuMuzaruu? (I1K-2.1)
O 3ajgaud COPTUPOBKH MACCHBOB.
O 3ajiaud HaXOXKACHUS dKCTpeMyMma (YHKIINH, TUIAHUPOBAHUS U pacTpeesieHUs] pecypcoB.
+
o 3agaun 00pabOTKU N300pAKECHUH.
o0 3anmauu paboThI ¢ 0a3aMu JAHHBIX.
17. KakoBBl KITIOUEBBIC STambl BHIOOpA ONTUMAIBLHOTO METO/NA PEIICHHS 3a/a4d ONTHMHU3ALUHU?
(YK-2.2)
o Ompenenenue nenu ¥ TpeOOBaHWI 3aqa4du, aHAIM3 JOCTYIHBIX METOIOB M BHIOOp Ha
OCHOBe KpuTepueB 3¢dexkruBHOCTH. +
O AHanu3 IaHHBIX U TIOCTPOCHHUE IPaUKOB.
o Paszpabotka anropuTma u ero peanusarnus Ha Python.
o IlpoBeneHne TECTUPOBAHUS M OTIAKU KOJA.
18. Kak MeToipl ONTHUMH3AIMKM MOTYT TPUMEHSTHCS IS YIPABICHHUS pecypcaMu B IMPOEKTe?
(YK-2.2)
o OnTumuzanus HCIONB30BaHUSI PECYpCOB, TUIAHWPOBAHWE W pAacCIpeleieHHe 3agad Ha
OCHOBE METOJIa KPUTHIECKOTO ITyTH. +
o Pa3paboTka mporpaMMHOT0 00eCTICUCHHUS.
OnTumu3anus paboThl 0a3bl TaHHBIX.
o Axaim3 u 00paboTKa N300paKESHHIA.

o

Kpurepun onieHKkH pe3yJibTATOB TeCTa

1. "HeynoBaersopurenabHo' (0-39%)
o CryzneHT OTBETHII NpaBWIbHO Ha MeHee 40% BOMpoCoB.
O 3Ha4YMuTeNbHBIEC MPOOEIbl B 3HAHUSIX MO OOJBIIMHCTBY TEM.
o HemnpaBuibHOE TOHUMAHUE KITFOUEBBIX TOHSITHH W TIPUHIIUTIOB.
o HecnocoOHOCTh MPUMEHUTH TEOPETUUCCKUE 3HAHUS HA MPAKTUKE.

2. "VnoBaerBopureiabno' (40-59%)
o CryneHt oTBeTHI npaBuwibHO Ha 40-59% Bompocos.
© OcHOBHBIC IOHATHS U IPUHIIUIIBI TOHSATHI YACTUYHO, €CTh OIIUOKHU B OTBETAX.
© 3HaHus 110 OONBUIMHCTBY TEM Ha 6a30BOM YPOBHE, HEIOCTATOUHAs [TyOHMHA TOHUMAaHHUS.
o YactuunHas CIOCOOHOCTh MPUMEHSATh TCOPCTHUYSCKHE 3HAHHS HA MPAKTUKE, HYKHBI

JIOTIOTHUTEJIbHBIC PA3bSICHEHUS.

3. "Xopomo" (60-79%)
o CryzaeHT oTBEeTUI NpaBUiIbHO Ha 60-79% Bompocos.
o Xopoliee MOHUMAaHKUE KIIFOYEBBIX MOHATUHN U MPUHIUIIOB, HE3HAYUTEIbHBIE OIINOKH.
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O 3HaHHS [0 BCEM TeMaM Ha JIOCTaTOYHOM YPOBHE, OJJHAKO €CTh HEKOTOPHIE TPOOETIHI.
0 CnocoOHOCT, MPUMEHATh TEOPETUYECKUE 3HAHMS Ha TMpPaKTHUKE, HO Tpedyercs
YIy4YIIEHUE TOYHOCTH U YBEPEHHOCTH.

4. "Oranuno" (80-100%)
Crynent orBetun npaBuwibHO Ha 80-100% Bompocos.
[TonHoe ¥ MpaBUIILHOE TOHUMAHUE BCEX KITFOUEBBIX OHITHI U MPUHIIUIIOB.
I'my6okue 3HaHus IO BCeM TeMaM, MUHUMAJbHbIC WJIH OTCYTCTBYIOIUE OITHOKH.
Bricokuil ypoBeHb CHOCOOHOCTH NPUMEHATH TEOPETHYECKUE 3HAHUS Ha TPAKTUKE,
JIEMOHCTpAIUsl YBEPEHHOCTH U TOUHOCTH B OTBETaX.

O O O O

2.2 Bonpochl /151 TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH B BH]I€ YMEHUM

1. Yo Takoe ontumuzanus? (YK-2.1)

o IlpaBuibHbli O0TBET: ONTUMH3ALUA — 3TO MPOLECC HAXOKICHUSI HAUTYUILIEro peleHus

13 BCEX BO3MOXHBIX, YUUTHIBAS 3a/IaHHBIC OTPAHUYCHUS U KPUTEPHUH.
2. KakoBbl ocHOBHBIE MeTO/IbI onfTuMu3aluu? (YK-2.1)

o IlpaBuibHbll OTBET: OCHOBHBIE METOABI ONTUMHU3ALMH BKIIOYAIOT I'PaJUEHTHBIE METOBL,
Meron Herorona, Meron Jlarpan:ka, CUMIIIIEKC-METO/, METO 30JI0TOTO CEYEHUS U METOJ
BETBEH U IPaHHUII.

3. UYro npexncrasnser coboit meron Hetotona? (ITK-2.1)

o IlpaBuibHblii oTBeT: Meton HprOTOHA — 3TO YHCIEHHBIM METOZ Ui HAXOXKACHUS
AKCTPEMYMOB  (DYHKIWN, HWCIONB3YIONIMH MPOU3BOIHBIE BTOPOTO TOpAIKA IS
ONpeeICHUS HAIIPABJICHUS M BEJIMUMHBI 111ara.

KakoBsl penmyiecTBa 1 HeAOCTAaTKU IpagueHTHbIX MeTofoB? (ITK-2.1)

o IlpaBunbHblid oTBeT: IlpemmymiecTBa rpagUeHTHBIX METOAOB BKJIIOYAIOT MPOCTOTY
peanuzan U 3(PpPEeKTUBHOCTh MpH MIaakux QyHkuusx. Hemocrarku — BO3MOXKHBIE
mpoOJieMbl C CXOAMMOCTHIO TPH HAJIMYUU JIOKATHHBIX MHUHHMYMOB W TpeOOBaHHE
BBIYMCIICHHS IPOU3BOJHBIX.

5. B uem 3akmtouaercs npunuun cumruiekc-meroaa? (IK-2.1)

o IlpaBuibHblil 0TBET: CUMILIEKC-METOJ — 3TO aJTOPUTM JIMHEMHOIO TPOrpaMMHUPOBaHUS,
KOTOPBIN TEepeMeNIaeTcsi BAOIb pedep MHOTOYTOJIbHUKA PEIICHHs, yTydinas 3Ha4YeHue
1eneBor (YHKIIMH 10 TOCTHKEHUS ONITUMYMa.

6. Kax meton MuoxuTenei Jlarpanka ucnomns3yercs Juisd 3a1a4d ¢ orpannuenusmu? (11K-2.2)

o [IlpaBunbHblii oTBeT: Metog MHOxutene Jlarpamka mpeoOpasyer 3amaqy C
OTpaHWYCHUSIMA B 3ajady O€3 OrpaHMYEHUN, BBOJS JOTIOJHUTEIHHBIC TMEPEMECHHBIC
(MHOXUTENM Jlarpanxa), KOTOpPbI€ YUUTHIBAIOT OTPAHUYEHUS.

7. UYto Takoe MeTOA 30J10TOr0 ceueHus u rae o npumensiercs? (I1K-2.1)

o IIpaBwibHbBIN OTBET: MeETOA 30JI0TOrO CEYEHUs — 3TO YUCIICHHBIA METOJ OAHOMEPHOIO
MOKMCKA, WCIONb3YEMBIA [UIsI HAXOXKIEHUS OSKCTpeMyMa (YHKLUUU IIyTEM JeJICHUs
MHTEpBaja B IPONOPLHUH 30JI0TOTO CEYECHUS.

8. Kak paboraer meTonm BeTBeW W TpaHUIl Ji1 PEIICHUS TUCKPETHBIX 3a/a4 ONTHUMH3AIUU?

(I1IK-2.2)

o IlpaBuibHbIA OTBET: MeTon BETBEW M T'PAaHUIl PEIIAET JTUCKPETHBIE 3a/1a4M, Pa3BETBIISISA
3a7la4d HAa TOJ3aJaud M OTCEKash BETBH, HE COAEPKAIIUE ONTHUMAIbHBIX PEIICHUN, TEM
CaMbIM yMEHbIIIasi 001acTh MOKCKA.

9. Uro Takoe pobactHasa ontumusanus? (YK-6.1)

o IIpaBunbHblii oTBeT: PobOacTHash onTUMU3ALMS — 3TO METOJ ONTUMH3AIUHU, KOTOPBIH
YUUTHIBAET HEONPEAENCHHOCTH M BapHalliM BXOAHBIX JaHHBIX, oOOecreynBas
CTaOMJIBHOCTD PELICHUN TPU U3MEHEHUH YCIIOBHIA.

10. Kakue 3amaun pemaroTcsi ¢ TOMOIIBI0 TUHaMu4Ieckoro mporpammupoBanus? (I1K-2.1)

>
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I1.

12.

13.

14.

15.

16.

17.

18.

o IlpaBwibHBIA OTBET: /[MHaMHUYECKOE IPOrPAMMHUPOBAHME HCIIONB3YETCS MUl PEIICHMS
3a/1a4 ONTHUMH3ALUH, BKIIOYAIOUUX TPUHATHE MOCIEA0BATEIbHBIX PEIICHNUN, TAKUX KakK
3a/1a4M KpaTyauero myTH, 3a1a4 pacKpos ¥ 3aJ1a4d pacIpeeeHUus] PECypCoB.

KaxkoBbl ocobenHocTH TeHeTHaecKkux anroputMoB? (ITK-2.2)

o IlpaBwibHbI OTBeT: [e€HETHYECKHE aNrOPUTMBI — 3TO CTOXAaCTHUYECKHE METOJIbI
ONTHMU3ALMYA, OCHOBAHHBIE Ha SBOJIOIHOHHBIX MPHHIMIAX OTOOpa, MYyTAallUU H
CKpEIIMBAHUs, UCTIOJIb3yEMbIE JIJI PEIICHHS CIOXKHBIX 3a]1a4 ONTUMHU3ALUH.

B uem 3akmouaercs meton umutanuu orkura? (YK-6.1)

o IlpaBwibHbIM OTBeT: MeTOJ HMMHUTALMM OTXHUrAa — OTO CTOXAaCTUYECKUH METOJ
ONTUMU3ANNN, UMUTUPYIONUI Tporecc (PU3UIECKOro OTXKUTa, TAEe CUCTeMa CHadaia
HarpeBaeTcs, a 3aTeM MEAJICHHO OXJIAXKIAeTCsl ISl HAXOXKIEHUS TII00aIbHOTO ONTHMYMa.

Kakue mporpammHbie cpeficTBa UCIONB3YIOTCS AJis pemieHus 3anad ontumuzanun? (I1K-2.1)

o IlpaBunbHblii oTBeT: IIporpammubie cpeactBa s onTuMu3anuu Bkimodaior MATLAB,
Python (SciPy), R u cnenmanu3upoBaHHbIe MAKETHI AJI TUHEHHOTO MPOrPAMMHUPOBAHMSI,
takue kak Gurobi u CPLEX.

Kax metonsr ontumMuzaiuu npuMeHstores B skonomuke? (YK-2.2)

o IlpaBwibHblid OTBET: B SKOHOMHKE METOIbI ONTUMHU3ALMH MPUMEHSIOTCS IS 3a7a4
IUIAHUPOBAHMS IPOU3BOJACTBA, pACIpPENENCHUs pPECYpCOB, YINPABICHUs 3amacaMu,
ONTUMU3ANUU TTOPTENS U TPUHITHUS YIPABICHUYSCKUX PEIICHUH.

Kakue npenmymectBa u Hegoctatku Meroga quxoromun? (I1K-2.1)

o IlpaBwibHblli oTBeT: IIpenmymiecTsa meToga IUXOTOMHM BKJIIOYAIOT IIPOCTOTY M
rapaHTUPOBAHHYIO CXOAMMOCTh MpPH YCJIOBUM IMaAkocTH ¢yHkuuu. Hemocratku —
OTHOCHUTENILHO MEIJIEHHAsl CXOAUMOCTb U HEOOXOAUMOCTh TOYHOI'O 3a/1aHUs HayaJlbHOIO
MHTEpBaja.

B uewm 3akmouaercs npunnun metoga Herorona-Padcona? (ITK-2.1)

o IIpaBunbHeblil otBeT: MeToa HetotoHa-Padcona — 310 ureparuBHbBIN METONI HAXOXKACHUS
KOpHEN (YHKLMHA, UCHOIB3YIOMIMNA MEPBYI0O U BTOPYIO MPOU3BOJIHBIE JJISl ONpEAEIICHUs
CJIEIYIOIIETO MPUOTUKESHUS PEIICHUS.

KakoBbl 0OCHOBHBIE 3TAIbl IPUMEHEHUSI METO/Ia AMHAMUYECKOTO porpamMmmupoBanus? (YK-6.2)

o IlpaBwibHblii oTBeT: OCHOBHBIE JTalbl BKIIOYAIOT (QOPMYIHPOBAHHE 3a7a4dl B BUJC
PEKYPPEHTHBIX COOTHOILIEHUW, ONPEIEICHUE HAYaJIbHBIX YCIOBUW M TIOCTPOCHHE
TaONHIIBI 3HAYEHUH JJIS1 HAXOKACHUS ONTUMAJIBHOTO PEIICHHUS.

Kakpne wmeToasl onNTUMHU3ALMM MOXHO IPUMEHATH JUIS YNPABICHUSA pPECypcaMHu INpoeKTa?
(VK-2.2)

o IlpaBuibHbIN OTBET: MeTOABl ONTUMHU3AINY, TAKHE KaK JUHEHHOE MPOrpaMMUPOBAHUE,
METOJl KPUTHUYECKOTO TMYTH, JUHAMHUYECKOE IMpOorpaMMUpOBaHHUE U polacTHas
ONTHUMU3ALIUSL, MOTYT HMCIOJIb30BaThCS ISl TUIAHUPOBAHUSA U PACIPENENICHUs PECYPCOB
IIPOEKTA.

KpuTepml OLCHKH OTBETOB HA BOIIPOCHI

"O1auuno" (5 6a/10B)
o Kpwurtepuu:
m [lomHoe u TOUHOE 0OBACHEHHE BOMIPOCA.
m  OTBeT BKIIOYAET BCE KITFOUEBBIC ACTICKTHI U ICTaJIH.
m [Ipumepsl, ecnu TpeOyroTcs, IPUBEAEHBI U TPABUIBLHO OOBSCHEHBI.
m  OTBeT AEMOHCTPHUPYET NIyOOKOE MOHUMAHUE TEMBI.
"Xopomo" (4 6asna)
o Kpurepumn:
m  KoppekTHoe 00BsicHEHHE BOIIpOCa.
m  OTBeT OXBaThIBACT OCHOBHBIC ACTIEKTHI, HO MOXKET OTCYTCTBOBATh
HE3HAYUTEebHAs JIeTalb WK IpUMep.
m /lemoHCcTpupyeTcs Xopoliee, HO He MOJHOE TOHUMAaHHE TEMBI.
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e "ViaoBierBopuresbHo' (3 6asa)
o Kpurepumn:
m  OOwiee mpeacTaBiIeHUe O BONPOCE.
m  OTBeT BKIIOYaeT OCHOBHLIE ACIICKThI, HO COACPKUT HETOYHOCTHU HUJIU IMPOITYCKH.
m [Ipumepsl, ecinu TpeOyIOTCs, MOTYT OTCYTCTBOBATh UM OBITH HEBEPHO
OOBSICHEHBI.
m /lemoHcTpupyercst 0a30BO€ IOHUMaHHUE TEMBI.
e "HeynoBierBopurejabHo' (2 0anna)
o Kpwurtepuu:
m HekoppekTHoe nin HemosHoe 00bsICHEHUE BOIIPOCa.
m  OTcyTCTBHE KIIIOYEBBIX ACIIEKTOB U JI€TaJIEH.
m [Ipumepsl, ecau TpeOyIOTCs, OTCYTCTBYIOT HJIM MPUBE/ICHBI HEBEPHBIE.
m  OTBeT AEMOHCTPHUPYET HEJOCTATOUHOE IOHUMAHHUE TEMBI.

2.3 3a1a4u HA COOTBETCTBUE MOHATHH VISl TEKYIIEr0 KOHTPOJISl YCIIEBA€MOCTH B BU/I€
BJIAJTEHUI
[IpaBuiibHBIE OTBETHI PACHOJIOKEHBI B TaOMUIAX JpPyr HAMNPOTUB JIpyra, BO BPEMsl TECTHPOBAHHS
MPEIOJIaraeTcsl YTO MOPSIO0K JaHHBIX B paMKax KaKJ0ro cTojoua OyneT ciy4yaiHbIM.

3amaua 1. CooTHecnTe MeTOABI onTUMHU3aNNu ¢ ux onucanuem (I1K-2.1, YK-2.1)

Meton Onucanue

A. I'pagueHTHBIN METOX 1. MeTon, ucnonb3yromuii IPOU3BOAHBIE IS HAXOXKIECHUS
MUHUMYMa WIM MakcuMyMma (pyHKIUU

B. Cumniekc-meron 2. AIrOpuTM JUHEUHOTO NPOrpaMMHUPOBAHUS IS
HAaXO0KACHUA OIITUMAJIBHOI'O PCHICHUA

C. Meron Jlarpanxa 3. Meton onTUMHU3aLMK ¢ OTPAHUYEHUSMU, UCTIONIb3YOLIUI
MHOXuTeH Jlarpamxa

D. Jlunamuueckoe 4. Meton, BKJIIOYAIOIINN IPUHSATHE MOCJIEI0BATEIbHBIX
MPOrPaMMHUPOBAHHUE pELICHH U ONITUMU3alMU 3a0a49n

[paBuiabHblii oTBeT: A-1, B-2, C-3, D-4

3agaua 2. CooTHecuTe MEeTOALI ONTHMHU3ANNHU ¢ X npuMenennem (I11K-2.1, YK-2.2)

MeTton [Ipumenenue

A. Meron Herorona | 1. MeTog MHOroMepHOM ONITUMM3ALMHN, UCIIOJIB3YOIIHI BTOPbIE
IIPOU3BOJHBIE JJI1 HAXOXKACHUS IKCTPEMYMa

B. Metoa 30motoro | 2. OgHOMEpHBIH MOUCK SKCTpeMyMa (GYHKLIUU
CeueHMs

C. Meton BeTBeN U 3. Pemienue qUCKPETHBIX 3314 IMMyTEM pa3AeiieHUs Ha MoJ3a4auu U

IPaHMI] 0TOOpa JIy4IlIuX peIIeHu
D. Meton pos 4. OntuMuzanys MyTeM MOJEIUPOBaHUS OBEACHUSI pOsl YaCTHIL
YacTULL

IIpaBuabHblii oTBeT: A-1, B-2, C-3, D-4
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3agaua 3. CooTHecHTe NporpaMMHbie cpeacTBa ¢ ux HazHayenuem (I1K-2.1, VK-6.1)

IIporpammHuoe Hasnauenune
CPeacTBO

A. MATLAB 1. IIporpaMMHBIi MAaKeT JUIs HAYYHBIX BBIYMCICHUN U
MOJIETUPOBAHHUS

B. Python (SciPy) 2. bubnmnoteka Python ans HayYHBIX U TEXHUYECKUX BBIYUCICHHUH

C. Gurobi 3. ONTUMHU3aLMOHHBIN CONBEP AJIs TMHEWHOTO U LET0UYHUCICHHOTO
IPOrpaMMHUPOBAHUS

D.R 4. IIporpaMMHBI SI3bIK M Cpefia Uil CTATUCTUYECKUX BBIYUCIICHUN U
rpaduxu

[paBuiabHblii oTBeT: A-1, B-2, C-3, D-4

3anauya 4. CooTHecHTe METObI OITHOMEPHOI'0 MOMCKA ¢ MX XaPAKTEPUCTHKAMH
(IIK-2.1, YK-6.2)

MeTton XapakTepucTuKa
A. Meron 1. MeToa, UCTIONB3YIOMINHI anMpOKCUMAINIO GYHKINHU apaboon s
napabon HaXO0XJEHHUS SKCTpEMyMa
B. Meton 2. Meton, aensiiuii HHTEpBAJT MOMOJIaM JJIsl HAXOXKJIEHUS DKCTpEMyMa
JIMXOTOMUH

C. Meton bpenra | 3. KomOnHams METOIOB 30JI0TOTO CEUYEHUS U MapadOoITHIeCKOi

WHTEPIIONIALAN
D. Meton 4. MeToa, NCIIOB3YIOIIMH alllIPOKCUMAIUIO CEKYIIUMU AJIs1 HAXOXKACHUS
CEKYILIUX KOpHEH QyHKUNN

[paBuiabHblii oTBeT: A-1, B-2, C-3, D-4
3anaua 5. CooTHecHTe CTOXaCTHYECKHE METOAbI ONTUMU3AIUN € UX IPUMEHEHUEM
(ITK-2.2, YK-2.2)

Meton Mpumenenne
A. T'eneTnueckuit 1. Pemenue cnoXkHbIX 3a7a4 ONTUMHU3ALMHU TyTEM
aJITOPUTM ABOJIOLIMOHHBIX MPUHITUIIOB 0TOOpA U MyTalluu

B. Anroput™m umuatanmu | 2. OnTUMHU3aIus MyTeM MOJISIIUPOBAHUS MTPOIIECcCa OTXKUTA B
OT)KHTa buzuke

C. DBoMOLIMOHHBIE 3. Pemenue 3a1a4 ONTUMU3ALANA HA OCHOBE €CTECTBEHHOTO
cTpareruu oT0Opa U MyTaIiH

D. Anroputm 4. Meton, NCITONIB3YIOIIMI MaMATh JJI1 XPaHEHUST HAaWTyYlInuX
Taly-1oMcKa peleHuii U X KoMOuHaIun

IIpaBuabHbIii oTBeT: A-1, B-2, C-3, D-4

3agauya 6. CooTHecuTe BuABI orpannyennii ¢ ux npumepamu (I1K-2.1, YK-2.1)
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Bua orpanuvyenus Mpumep

A. Jluneiinoe orpannyenne | 1. OrpaHuueHue Buga ax + by < ¢

B. Henunelinoe 2. OrpaHuueHue Buga X2 + y"2 <
OrpaHUYEHUE r™2

C. PaBeHcTBO 3. Orpanudenue Buja ax + by =c

D. HepaBeHcTBO 4. OrpaHuueHue BUZa X < k

[pasuiabHblii oTBeT: A-1, B-2, C-3, D-4

KpuTtepun onieHKH BbINOJHEHUS 32124 HA COOTBETCTBHE MOHSITHIA
e IlpaBUIBLHOCTH COOTBETCTBHIA:
o  Otin4uHo (5): Bce cooTBETCTBUS BBINOIHEHBI TPABUIIBLHO.
o  Xopouo (4): 1 omuOKa B COOTBETCTBUSX.
O  VYnoiaerBoputeabHO (3): 2 OIMOKHA B COOTBETCTBUSX.
o HeynoierBopure/bHo (2): 3 u 6osee omMOOK B COOTBETCTBUSX.

3. OueHOYHbIE MATEePHAJIBI JIS1 IPOBEIeHUs] IPOMEKYTOUHOM aTTecTAlNH 00yYAIIHNXCS
(cTyneHTOB)

3.1 Bonpocsl 11 mpoBeieHnsi MPoMexKyTOUYHOH arrectanuu B popme IK3AMEHA

1. OOBsicCHUTE, YTO TAKOE METOJIbI ONITUMH3AIIUU U UX OCHOBHBIC 1ienu. (YK-2.1)

o IIpaBuibHBbIA 0TBeT: MeTONbl ONTUMU3ALNK HAMPABICHBI HA HAXOKICHUE HAWMITYYLINX
pemeHuil JUIs 3aJlaHHbIX 3ajad I[pU OrPAHMYEHHBIX pecypcax. OCHOBHBIE ULEIU
BKJTIOYAIOT MHUHHUMU3AIMIO 3aTpaTr, BPEMEHU WM PECYpPCOB U MaKCHUMHU3ALUIO MPUOBLIH
win  dddexTuBHOCTH. Hampumep, B SKOHOMHKE METOAbl ONTUMHU3ALUU MOTYT
UCIIOJIB30BATbCS NIl HAXOXKJCHUsS HAWIydllero paclpeiciieHus pecypcoB, a B
WHXEHEPUU — JUJI ONTHUMM3AaLMHA KOHCTPYKLHMHM C LEIbI0 MUHHMM3ALMU 3aTpar Mpu
MaKCUMAJIbHOW MPOYHOCTH.

2. Kakyro ponb urpaet CUCTEMHBIN MOAXO0/ B pelieHu  3a1a4d ontumuzanun? (YK-2.2)

o IlpaBuabHblii oTBeT: CHCTEMHBIM IOAXOJ] TMO3BOJSIET KOMILUIEKCHO aHAJU3MPOBATh
3aJlaud, YYHUTHIBAs BCE B3aMMOCBS3aHHBIC DJIEMEHTBHI M IMPOLECCHl. DTO CHOCOOCTBYET
HAaXO)XJICHUIO OINTHUMAJIBHBIX DEIICHW, TaK KaK pPacCMaTpUBAIOTCS BCE BO3MOXKHBIC
B3aUMOJICUCTBUSI M BJIUSHUSA PA3JIMYHBIX KOMIIOHEHTOB cHcTeMbl. Hampumep, npu
ONTHUMH3ALNHA TPOU3BOACTBEHHOTO IMPOIIECCAa CUCTEMHBINA MOAXO] MOMOTAET YUUTHIBATh
BCE€ CTAJIUU NMPOU3BOCTBA, OT 3aKYIIKH ChIPbS JO JOCTABKU TOTOBOM MPOAYKIUH.

3. OnuiuuTe OCHOBHBIE ATanbl peann3anuu metoaa Jlarpamxka. (I1K-2.1)

o IlpaBuabHbIi  oTBer: Meron Jlarpawka wHcnonb3yercs Uil pelIeHUs  3aaad
ONTHMHU3ALMUA C OrpaHudeHusMHU. [lepBbiM miarom sBisercs GopmynupoBka (QyHKUIHU
Jlarpamxa, koropas OOBENWHSET HUCXOMHYIO (YHKIHUIO M OTPAHHYEHUS C ITOMOIIBIO
MHOXuTesnel Jlarpamxka. 3areM BBIYUCIAIOTCS YacTHbIE MPOM3BOIHBIE (DYyHKIUU
Jlarpanyka 1o mnepeMeHHBIM M MHOXUTENIAM Jlarpanxka. [lamee pemaercss cucreMa
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YPaBHEHMH, IOJIyY€HHAs M3 YCIOBUN DPABEHCTBA YAaCTHBIX IMPOU3BOAHBIX HYIIO, AJIS
HAXOXKICHHsI TOUYEK IKCTpeMyMma. HakoHel, mpoBOIUTCS MpOBEepKa HailIEHHBIX TOUYEK Ha
YAOBJIETBOPEHHE UCXOAHBIM OTPAHUYCHUSM U BHIOOP ONTUMAJIBHOTO PEIICHUS.

4. Yo BrItovaet B cedst npouecc pedakropunra kopa? (11K-2.2)

o IlpaBuabHblii oTBeT: PedakTopuHr KOoma BKIIOYAET YIyYIIEHHE CTPYKTYPHI
CYIIECTBYIOLIETO Koja 0e3 U3MEHEHUs! €ro BHEUIHETO MOBENEHHS. DTOT MPOLECC MOXKET
BKJIIOYAaTh YIPOIIEHUE CIOXKHBIX YYacTKOB KOJAA, yAaJleHWe AyOJIUpOBAaHHOIO KOJa,
YIy4YlUIEHHE YWUTAaEMOCTH M IOAAEPKMBAEMOCTH KOIA, a TaKXKe ONTUMU3ALHNIO
aJITOPUTMOB ISl OBBIIIEHUS IPOU3BOAUTEIBHOCTH U U3MEHEHHE CTPYKTYpPbI KOJa JIs
oOneruenus 100aBICHNUS HOBBIX (DYHKITUH M UCTIPABIICHHSI OIITHOOK.

5. Kakue 3anauu pemarorcs meronom Herorona? (YK-2.1)

o IlIpaBuabHbli oTBeT: Meton HeroTOHA pelaer 3a1auu HaXOXKACHUSA KOPHEN ypaBHEHUN
U ONTUMU3aluu QyHKUUH, e TpedyeTcs HalTH SKCTpeMyMbl. [[i1st HaxoK1eHus! KOpHe
ypaBHeHMI MeTo Hpl0TOHA HCHOIb3yeT HTEPAllMOHHBIN MPOLIecC, KOTOPBIA MPUOIIKaeT
pelIeHne ¢ Kakaou urepauneil. B 3amauax ontumuzamuu meton HeroToHa mpuMeHsieTcs
JUIA HAaXOXKJCHHUS SKCTPEMyMOB (YHKIMHM 3a CUYeT MHCIHOJIb30BaHUS HH(OpManuu o
rpaJueHTe U reccuaHe (MaTpule BTOPBIX MPOU3BOIHBIX), UTO MO3BOJIAET OOJIee TOUHO U
OBICTPO HAXOAMTH PELICHUS M0 CPABHEHMIO C APYTUMHU METOJIaMH.

6. Kax BbIOpaTh oNTHUMaIbHBIM METOJ] ONTUMHU3ALIMY /17151 KOHKpeTHo 3anaun? (YK-2.2)

o IlpaBuibHBI 0TBeT: BBHIOOpP ONTHUMANBHOTO METONA 3aBUCUT OT HPUPOABI 3ajadH,
HIAYMS ~ OTPaHMYCHMH, DIAJKOCTH  (YHKUUHM, pa3MEpHOCTH  HpoOIeMbl U
BBIUMCIIUTENBHBIX pecypcoB. Hampumep, s 3amgad ¢ miagkumu  QyHkmmsmu 0es
OTPAaHUYEHUN MOXKHO MCIIOJIB30BaTh METOJ TPAaAMEHTHOIO CIycKa win meton HeroToHa.
Jns 3amad4 ¢ JUCKPETHBIMHU NEPEMEHHBIMU JIy4dIlle HNOAXOASAT METOAbl TUHAMUYECKOIO
IIPOrPaMMUPOBAaHUA WJIM METOZ BETBeW M rpaHull. lIpm Hanuumm CTOXaCTUYECKUX
3JIEMEHTOB IIPUMEHSIOTCS] CTOXaCTUUYECKUE METO/Ibl, TAKUE KaK TEHETUUECKHUE aJITOPUTMBI
WJIM METOJ UMUTALIN OT)KUTA.

7. OnuumTe METOAbl OTHOMEPHOTO MOMCKA B UUCIEHHBIX MeTosiax ontuMmuzauuu. (YK-2.1)

o IlpaBuabHbIi oOTBeT: MeToAbl OAHOMEPHOIO IIOMCKA BKJIKOYAIOT METOX 30JI0TOTO
CEYCHHsI, METOJ] Tapadoil ¥ METO/I AMXOTOMHU. METO/1 30JI0TOTO CEYSHHS JCTTUT WHTEPBaI
IIOKMCKA B IIPONOPLUH 30JI0TOTO CEYEHHS U MOCIIEA0BATEIBHO COKpAIlAeT HHTEPBAII, I0Ka
He Oyner HailineH MUHMMYM (yHKIMHA. MeTox mapaboi MCHONb3YyeT MapadoIHYecKyro
annpoKCUMalnoo (QYHKIUM JUIsI HAXOXKJIEHUs MHUHMMYyMa, OCHOBAHHYIO Ha OIICHKE
(YHKIMU B HECKOJBKHX TOYKaX M MOCTPOSHUH MapadoIibl, KOTOpasi MPOXOJUT Yepe3 ITH
TOYKH. MeTon IHMXOTOMHM pasfeiisieT HMHTEpBal IIOMCKa Ha [B€ DPABHBIE YacTH U
CpaBHUBAET 3HA4YeHUs (YHKIMHU B CEPEAMHAX ITUX YaCTEH, YTOOBI ONMPEAETUTh, B KaKOU
U3 4YaCTEeW HaXOIUTCS MUHUMYM.

8. OOBsicHUTE MPUHIHIT PAOOTHI MeToza 3010Toro ceuenus. (IIK-2.1)

o IlpaBuiabHBINH OTBeT: METOX 30JI0TOrO CEYEHUs MCIOJIB3YETCs Ul MOUCKa MUHUMYyMa
¢yHKIMM Ha  33a4aHHOM  uHTepBasie. (OCHOBHOM NPUHLMI  3aKJIIOYAaeTcs B
[IOCJIEJIOBATEIbBHOM  JICJICHUM  WHTEpBaJla B IPONOPLUMHU  30J0TOTO  CEUEHUs
(mpubnuzurenbHo 0.618 u 0.382) u cpaBHEeHMM 3HAYeHMH (YHKIMH B ITHX TOUKaX.
WuTepBas, B KOTOpPOM 3HaueHuWe (yHKUUM Oojblle, OTOpachiBaeTcs, a IpoLecce
MIPOAOJDKAETCS. ¢ OCTaBLIMMCS MHTepBasioM. MeTon olecrneunBaeT OBICTpOE CyKEHUE
MHTEpBaJa IOUCKa U A3PPEKTUBHOE HAXOKACHUE MUHUMYMA.

9. OnuuuTe NPUHIUIIBI MHOTOMEPHBIX METOJIOB ONITUMU3ALUU U npuBeauTe npumepsl. (YK-2.1)

o IlpaBuiabHbI oTBeT: MHOrOMEpHBIE METOJbl ONTHMHU3ALMHU BKJIIOYAIOT METOJ
Hrrotona-Padcona, meTon compspkeHHBIX TpaaueHToB W Meton Hemnmepa-Mwuma. Meton
Heiotona-Padcona wucnonp3yeT TpaiMeHTHl W TeCCHaH JUIsl HAXOXKIEHHUS TOYEK
DKCTpEMyMa B MHOTOMEDPHBIX IIPOCTPAaHCTBaX. MeToA CONPSDKEHHBIX TI'PaJUuEHTOB
NpUMEHSIeTCS 11 MUHUMH3AIMK KBaJpaTUYHBIX (QYHKIIMNA U UCTIOIB3YET UH(OPMALIHIO O
rpaJiieHTax U HaNpaBIAIOLIMX BEKTOpax A 3Q(GEeKTUBHOIO NOMCKAa MUHUMyMa. Mertox
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Hennepa-Muaa wucnonb3yeT CHMIIEKC [UIs [OMCKAa MHHMMyMa (YHKIMH IyTeM
MOCJIEZIOBATENbHBIX ~ MpeoOpa3oBaHU cUMIUIEKCa M HE TpeOyeT BBIUMCIICHUS
MIPOU3BOJIHBIX, UTO JENAeT €ro MOJE3HBIM JJISl HETIaAKUX (PyHKIIHA.

10. OnumuTe mporiece mpoBepku padorocrocodbnoctu kona. (I1K-2.1)

o

[paBuabubiii  oTBeT: Ilpomecc mnpoBepkn pabOTOCIIOCOOHOCTH KoOZa BKIIOUAET
HaluCaHUe TECTOB Uil OTAEIbHBIX MOXylIed M (PyHKIMMH, BBINOJIHEHHE TECTOB JUIS
NPOBEPKH KOPPEKTHOCTH pabOThl KoOAa, AaHajdh3 pe3yJbTaTOB TECTUPOBAHUS JUIS
BBISIBJICHHS OIIMOOK, OTJIAJKy KOZa Ha OCHOBE MOJyYEHHBIX Pe3yJbTaToB, UCIPABICHUE
HalJCHHBIX OIIMOOK M MOBTOPHOE TECTHPOBAaHHE. Takke UCHOIb3YeTCS MHCTPYMEHTHI
CTAaTUYECKOTO aHaJIM3a KoJa JUIsl BBIABICHUS MOTEHIHAIBHBIX MPOOJIEM U HENPEPBIBHOE
TECTUPOBAHUE B IpoLEcCce pa3paboTKu Ui oOecreueHHs CTaOUIbHOCTU U HAa/Ie)KHOCTU
KOJa.

11. Kak reneTndeckue alropuTMbl UCHONb3YyI0TCs B onTumuzanuun? (YK-2.1)

o

IIpaBunbHbIH OTBeT: [eHETHUECKHE AITOPUTMBI UMUTHUPYIOT IPOLIECC €CTECTBEHHOTO
oT0Opa M HCIOJB3YIOT ONEpaTopbl MyTallMM, KPOCCHHTOBepa M oTOOpa Julsd IOHCKa
ONTHUMAaJIbHBIX PEUICHUH B CIOXKHBIX MPOCTpaHCTBaxX IMoucka. [Ipomecc BkiroyaeT
TeHEepPAIMI0 HAaYaJIbHOW TOMYJISIIIUU CIIYYalHBIX PEIICHUN, OIICHKY KadecTBa KaXKJ0To
pEIIeHUs C MOMOIIbI0 (PYHKIHUU MPUCTIOCOOIEHHOCTH, CENEKINIO TYUIINX PelIeHHH AIs
CO3MaHUsl HOBOW TOMYJISIMH, TPUMEHEHHE KPOCCHUHTOBEpa sl KOMOWHAIMH
XapaKTEePUCTUK POAUTENCH M MyTallUd ISl BBEOCHUS CIy4YallHBIX W3MEHEHUH. DTOT
MIPOIIECC TTOBTOPSIETCS O JOCTUKEHHS ONITUMAIBHOTO PEIICHHS.

12. Kakue nmpaBoBble HOPMBI CI€yeT YUUTBIBAaTh NPH BbIOOpe MeToa0B ontuMuzanun? (YK-2.2)

O

IMpaBuiabHblil oTBeT: CleAyeT yUUTHIBATh HOPMbI 3aIIUTHI JAHHBIX, HHTEJUICKTYJIbHOMN
COOCTBEHHOCTH, JIMIEH3UPOBAHUS  HUCHOJNB3YEMBIX  IMPOTPAMMHBIX  CpPEICTB U
COOTBETCTBHE OTpaciieBbIM cTaHiapTaM. Hampumep, npu pazpaboTke MpOrpaMMHOTO
obecriedeHns He0OXOAUMO COOMIOATh AaBTOPCKHE IMpaBa Ha UCIOJIb3yeMble OMOIMOTEKH
U UHCTPYMEHTHI, a Takke TpeOoBaHUS KOH(PUACHINAILHOCTH JAHHBIX MOJIb30BaTesei
KJIMEHTOB.

13. Kak meTo/bl ONTUMH3ALMK TTOMOTAIOT B YIPABICHUU BPEMEHEM IPU BBINOJHEHUHU MPOEKTOB?
(YK-6.1)

o

IpaBuabHbIii oTBeT: MeETOIBI ONTUMH3AMK OMOTAIOT ONPEACIUTh Hanboee
3¢ deKTUBHOE pacrpeieliecHue PecypcoB M BPEMEHH Ha BBIMOJHEHUE PA3ITMYHBIX 3TANOB
NpOeKTa,  MHHUMH3HPOBAaTh  BPEMEHHBIE  3aTpaTbl ¥ MOBBICHTH  OOIIYIO
MPONU3BOAUTCIILHOCTD. HaHpI/IMCp, MCTOA KPUTHUYCCKOI'O0 MYTHU IMO3BOJIACT OIPCACIIUTH
MOCJIE0BATEIbHOCTh  3a/1ad, KOTOPbIC OMNPEACSIOT MHUHHMAIBHYIO JUTHTEILHOCTh
IMPOCKTA, W BBIABUTHL 3aJa4d, BBIIIOJHCHUC KOTOPLIX MOXHO OITHMHU3HUPOBATH IJIA
COKpAIIIEHHUS] BPEMEHH MTPOCKTA.

14. O6bscauTe MeTon MHOXKUTeNeH Jlarpamka uist 3agay ¢ orpanndenusmu. (IIK-2.1)

o

IIpaBuabHbI oTBeT: Meron MHOXUTENEH Jlarpan:ka IO3BOJSET pELIATh 3aJa4u
ONTHMU3ALUU C PAaBEHCTBAMU-OIPAaHUYEHUSIMU IyTeM MpeoOpa3oBaHMs UX B 3ajadyy Oe3
OrPaHUYEHUI C HUCIOJIb30BaHMEM MHOXuTened Jlarpanxka. [lepBeM 1maroMm sBisieTcs
dopmynupoBka ¢yHkuuu Jlarpanika, KOTopas OOBEAMHSAET HCXOAHYIO (QYHKIHIO H
OrpaHMYEHUS C IIOMOLIbI0 MHOXHTeneil Jlarpamka. 3areM BBIUMCISIFOTCS 4YaCTHBIE
npousBoAHble GyHKIMM Jlarpanka mo mepeMeHHbIM U MHOxuTeNsM Jlarpamxka. [lanee
pelmaercs CcUCTEMa YpPAaBHEHUM, IIOJAY4YEHHass W3 YCIOBMM pPAaBEHCTBA YaCTHBIX
IIPOM3BOAHBIX HYNIO, A HaxOKJIEHUs ToueK HKcTpemyma. Hakoneu, npoBoguTcs
NPOBEpKAa HAWJEHHBIX TOYEK HA YJOBJIETBOPEHUE HCXOAHBIM OTPAHUYEHUSM U BBIOOD
ONTHMAJIbHOIO PELIEHUS.

15. Kakue MeTo/1bl HCHIONB3YIOTCS [T ONITUMU3ALMH B ycaoBUsAX HeonpenenenHoctu? (I11K-2.2)

o

IIpaBuabHBIH oTBeT: METOABI BKITIOYAIOT POOACTHYIO ONTHMH3AIINAI0, CTOXACTHYECKOE
nporpaMMupoBanne U Metoasl Monte-Kaprmo. PobacTHas onTumm3aius y4YuUTHIBaeT
HEOIpeNeNeHHOCTh MapaMeTpoB U OOECHeurMBaeT pelleHHe, YCTOWYMBOE K HX
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n3MeHeHu0. CToXacTUYeCKOE IPOrpaMMHUPOBAHUE HCIIONB3YET BEPOSTHOCTHBIE MOAEIU
JUUIsL yYeTa HEOIPEAEIECHHOCTH B JaHHbIX. MeToasl MoHTe-Kapiio npuMeHstoT cirydaiHoe
MOJIEIMPOBAHME JJII OLIEHKM BO3MOJKHBIX HMCXOIOB M IPHUHSITHS PEIIEHUH Ha OCHOBE
aHaJIM3a pacHpeesieHus: pe3ylibTaToB.

16. OnumuTe npouecc ontuMusanuu ¢ ucnoiab3oBannem MATLAB. (VK-2.1)

o IlpaBuabubiii orBer: Ilpomecc BkiIO4aeT BBIOOP MOAXOASIIETO  alropuUTMa
ontuMu3anuu, AoctynmHoro B MATLAB, nanucanme xoma s (popMyIUpOBKH 3adadu
ONTHUMH3ALIMHM, HACTPOWKY MapaMeTpOB aJIrOpPUTMa, TAKUX KaK HaYaJbHbIC 3HAYECHUS,
OTPAaHUYEHUS] U KPUTEPUHM OCTAHOBKM, BBIIIOJHEHUE KOJa U TOJIYYEHHE PE3YIbTAaTOB
ontumu3auuu. [lanee crnenyer aHaiau3 MOIYYEHHBIX PE3YylbTATOB U MX BU3yaIM3aLUs C
noMomipio rpapuuecknx HHCTpyMeHTOB MATLAB, a Taxke mpoBepka pelieHHi Ha
COOTBETCTBHE UCXOIHBIM TPEOOBAHUSM U OIPAaHUUYCHUSIM.

17. Kak meToq uMuTaIMu oT:kura npumensiercs B ontumuzanuu? (YK-2.1)

o IlpaBuiabHbIi oTBeT: METON HMMHUTALMU OTXKUIA MOJEIMPYET IPOLECC 3aKaJIKU B
METaJUTypriuy U UCHOIb3YeTCs I HaXOXKIACHHsI IN100aJbHOro ONTUMyMa (PyHKIUU ITyTeM
MMUTAIUU NOHWKEHUS TemnepaTypsl. [Iponecc BKiIoYaeT MHUIMAIN3ALMIO HA4aJIbHOTO
pelIeHnss U TeMIIepaTypbl, TeHEPaI0 HOBOTO PELIEHUS IyTeM HEOOJbIIOr0 N3MEHEHHUS
TEKYILEr0, BBIYMCIEHUE PA3HUIBI B 3HAYCHUSAX IIeJeBOH (DYHKIMHM MEXIy HOBBIM U
TEKYIIUM DPELIEHUSIMU U NPUHATUE HOBOTO PELIEHMS C ONPEICIIEHHON BEPOSTHOCTHIO,
3aBUCSILEN OT pa3HULBl B 3HAYEHUAX U TEKylleHd Temneparypsl. [locTeneHHoOe cCHUKEHE
TEMIIEpaTypbl M TIOBTOPEHHUE IIpolecca J0 JOCTHKEHHUS ONTHUMAJIbHOTO PpELICHUS
3aBEpUIAIOT METON.

18. Kak MeToapl ONTUMHU3ALUU MOTYT OBITh MIPUMEHEHHI ISl pa3paOOTKH HAaBBIKOB B TEUEHHE BCEM
xu3nu? (YK-6.2)

o IlpaBuiabHBIN 0TBeT: MeETOABI ONTUMHM3ALMNA MOYKHO MCIOJIb30BaTh /ISl TUIAHUPOBAHUS
oOyueHusi, BbIOOpa Hanbosee 3(PEKTUBHBIX CTPATETHl U MHCTPYMEHTOB, a TAKXKe JUIS
aHaJu3a W KOPPEKTUPOBKU OOpa30BaTEeNIbHON TPAEKTOPUM Ha OCHOBE IOJYYEHHBIX
pesynbratoB. Hampumep, Meronpl aHanu3a JaHHBIX M INPOTHO3UPOBAHUS IIOMOTaOT
OIpeNeNuTh Haubosiee MepcreKTUBHbIE 00JacTH AJIs U3Y4YEHUS M pa3padOTKU HaBBIKOB,
4TO crocoOcTByeT Oosee 3 (HEeKTUBHOMY U LI€JICHAPABICHHOMY CaMOPA3BUTHIO.

19. Onumute rpaduueckuii METO peIIeHus 3a1a4 JIMHeHoro nporpammupoBanus. (I1K-2.1)

o IlpaBuabHblii oTBeT: Ipaduueckuii MeTox BKIIOYAET TOCTPOEHHE TIpadUKOB
OTpaHUYEHUl Ha KOOPAMHATHOM TIUIOCKOCTH, OMpeAesieHue OO0JacTu JOMYCTHMBIX
pelIeHuid, KoTopasi PeICTaBIAeT COOOW MepecedeHrne BCeX OTPaHMYCHHN, HAXOXKICHUE
VIJIIOBBIX TOYEK O0O0NAacTH JOMYyCTHUMBIX PEHIeHWH M BBIUMCICHHE 3HAUYEHUH IeNeBON
(GyHKIMU B YIIOBBIX TOYKax. Ha OCHOBaHMM STHX BBIYHMCICHHUN BBIOMpaeTCS TOUKa,
KOoTOpasi JaeT ONTHMajbHOE 3HaueHue IeneBod GyHkiuu. I[padudeckuit merTon
OrpaHMYEH  3aJayaMd €  JIByMsl [€PEMEHHBIMH, HO IIO3BOJIIET  HADIAJHO
MPOWLTIOCTPUPOBATH MPOILECC MTOMCKA ONTUMAIBHOIO PELICHUSI.

20. Kak meToj BeTBe 1 IpaHUIl UCTIONB3YeTCs B AUCKpeTHOM ontumuzaiuu? (YK-2.1)

o IlpaBuabHbBIA oOTBeT: MeTon BeTBE M TIpaHMI] pElIaeT 3aladyd  JUCKPETHOMU
ONTHMU3ALIMY IyTEM JEJIEHUS 3a/laud Ha 10/133/1a4M (BETBH) U OLEHKU UX I'paHULl i
UCKJIIOYEHHUsl HEBBITOIHBIX Nox3anad. [Ipouecc BkiIto4aeT pas3neneHne UCXOAHOH 3a1a4un
Ha HECKOJBbKO MOJ3aJay, OLEHKY HIKHUX M BEPXHHMX IPAaHHUL JUIs KaXIO0H Moj3ajaauu,
UCKJIIOYEHUE I10J3a]a4, KOTOpblE HE MOTYT COAEP)KATh ONTUMAJIBHOIO PEIIEHUs, U
PEKypCMBHOE IIOBTOpEHHE IIpolecca Uil OCTaBIIMXCA MoA3adad [0 HAaXOXKJIECHUs
ONTUMAJILHOTO perieHus. Meton BeTBeil W rpaHuil >PpQeKTUBeH s 3a1ad, TAKMX Kak
LEJIOYUCIICHHOE TPOrpaMMHUPOBaHNE U KOMOMHATOPHAs! ONITUMU3ALUS.

21. Kakue nporpamMmHble OHMOIMOTEKM MOXHO HCHOJIb30BaTh Ui ONTHMM3auuu Ha Python?
(YK-2.1)

o IlpaBuabHblii oTBeT: /[ ontummsanuu Ha Python MOXHO HCHOIB30BaTh OMOINOTEKN

SciPy, NumPy, PuLP u TensorFlow. SciPy npenocrasmsier mmpokuii Habop GyHKIUN
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UL ONTUMHM3ALMM,  BKJIOYas  METOAbl  TIPAJAMEHTHOIO  CIyCKa, JIMHEHMHOTO
IIPOrpaMMHUpPOBaHUsl M MHOIOMEpHOM ontummszanuu. NumPy wucnonsdyercs miid
BBHITIOJTHEHHSI OTIEpaIliii ¢ MAacCCUBaMH U TUHEHHON anreOpoi, 4To SIBISIETCS OCHOBOM st
MHOTHX ONTHMHU3AIMOHHBIX aiaroputMoB. PuLP — 510 Oubnmorexka s JUHEHHOTO
MPOrPaMMHUPOBAHUs, KOTOpasl MO3BOJIsIET POPMYIUPOBATH U PELIaTh 3aa4u TUHEHHON U
CMEIIaHHOW  IeJouuciaeHHo  ontuMmum3anuu. TensorFlow — umcmome3yercs s
ONTHMHU3AIIMM B 3a/layaX MAIIUHHOTO OOy4YeHHss | BKJIIOYAaeT CpelIcTBa JUis
aBTOMaTU4yecKoro AuQpepeHunpoBanus u o0y4eHHs] HEUPOHHBIX cCeTeil.

22. Kak onpeaenuTs Kpyr 3a4a4 JUIsl METOJa CONpsbKeHHBIX rpaaueHToB? (YK-2.1)

o

IIpaBuiabHbINH 0TBET: MeTO CONPSIKEHHBIX I'PAJUCHTOB MOAXOANUT IS PELICHUs 3a1ad
ONTUMM3AINHU, THe TpeOyeTcs MHHMMHU3ALUS KBAJAPAaTUYHBIX (YHKUIUH, OCOOCHHO B
3ajja4ax OOJBIION pa3MEpHOCTH. DTOT METOA HCHONb3YeTCs Ul 3a/ad, TaKuX Kak
pEeLICHUE CHUCTEM JIMHEWHBIX YPABHEHUN C ITOJIOKUTEJIBHO ONPEACICHHBIMA MaTpULIAMU,
ONTUMM3ALMS IMAagKuX (DYHKLIMH, I71e BBIYUCIEHHE FeCCHaHa MOXET ObITh 3aTPYyAHEHO,
oOydyeHHe MoJeliell MalIMHHOTO OOyuYeHHs, TaKuX Kak JIMHEeWHas perpeccus |
Jgoructudeckas perpeccus. Meron 3pdexTuBeH B 3a7a4ax ¢ OOJIbIIUMH Pa3peKEHHBIMU
MaTpHUIIAMU M 00eCIeunBaeT OBICTPOE CXOAUMOCTh K ONTHMAJILHOMY PELICHHUIO.

23. Kakue MeTo1l MpUMEHSIFOTCS JUTsl TECTUpOBaHusI mporpaMMmHoro obecneuenus? (ITK-2.1)

o

IMpaBuiabHbI 0TBeT: METONIBI BKIIOYAIOT MOJIYJIbHOE TECTUPOBAHUE, UHTETPALIMOHHOE
TECTUPOBAHUE, CHCTEMHOE TECTUPOBAHHUE, TECTUPOBAHUE ITPOU3BOAUTEIBHOCTH U
Harpy304HO€ TECTUpOBaHHE. MOIYJIbHOE TECTUPOBAHUE MPOBEPSIET OTAECIBHBIE MOILYIU
win  (QYHKIMM HAa COOTBETCTBHE 3aJaHHBIM  TpeOoBaHusAM. HHTerpanmoHHoe
TECTUPOBAHHUE TMPOBEPAECT B3aUMOJACHCTBHE MEXKIY MOIYISIMU U KOPPEKTHOCTh HX
coBMeCcTHON paboThl. CHCTEMHOE TECTUPOBAaHUE IMIPOBEPSET IMOJIHYK CHUCTEMY Ha
COOTBETCTBHE (PYHKIMOHAIBHBIM M HE(PYHKIMOHAIBHBIM TpeOOBaHUSM. TecTHpOBaHHE
MPOU3BOAUTEILHOCTH OIEHUBAET CKOPOCTh BBIMIONHEHUS, MAcCIITa0UPyeMOCTh H
YCTOMYMBOCTh CHUCTEMBI TIOJ Harpy3kod. Harpy3ouHoe TecTHpOBaHHE MPOBEPSAET
CUCTEMY Ha MpeleibHble YPOBHU HArpy3KH VISl BHISBICHUS €€ CIAOBbIX MECT U OICHKHU
YCTOWYMBOCTA. METONbI TECTUPOBAHUS MMOMOTAIOT BBISABISTH OIMMUOKU M MPOOIEMBI Ha
paHHHUX JTamax pa3pabOTKH, YTO CHOCOOCTBYET MOBBIMICHUIO Ka4eCTBA U HAICKHOCTHU
MIPOrPaMMHOTO 00CCIICUCHHSI.

24. Kak meton Hennepa-Muaa npumensieTcst 1yt MHoroMepHo# ontumm3anuu? (ITK-2.1)

o

IIpaBuabubiii oTBeT: Meton Henaepa-Muna ucnosnb3yeT cUMILIEKC (MHOTOYTOJIBHUK)
JUId  TOMCKa MHUHMMyMa (YHKIMM B  MHOTOMEPHOM HPOCTPAaHCTBE IyTeM
NOCJIEI0BATENIbHBIX MpeoOpazoBaHuil cuminiekca. [Iporecc BkiIroyaeT MHUIMATU3ALMIO
Ha4aJIbHOTO CUMIUIEKCA C BEpLIMHAMU B PA3JIMYHBIX TOYKAX IIPOCTPAHCTBA, BEIYUCIICHHUE
3HaYeHUH (QYHKIMM B BEpIIMHAX CHUMIUIEKca, MpeoOpa3oBaHHE CHUMIUIEKCA IMyTEM
OTPaXCHUs, PACIIMPEHHUs], CKATUA WM COKpALICHUS B HAIPABICHUM MHUHUMH3ALUU
GYHKIMM W TOBTOpPEHHE Ipolecca A0 JOCTHKEHHS 3aJaHHOTO KPUTEpPHUS OCTAHOBKH,
TaKOro Kak Majoe M3MEHEHHE 3HaYeHUH (PyHKIMM WM pa3MepoB CHUMILIEKca. MeTox He
TpeOyeT BBIYMCICHHUS MPOM3BOJIHBIX, YTO JEJaeT €ro IMOJIEe3HBIM Ul ONTUMHU3ALUU
HETJIQJAKUX WU CIIOKHO BBIYUCIISEMBIX (DYHKIIUH.

25. Kak WCIoib30BaHUE MHCTPYMEHTAIBHBIX CPEACTB JUIS ONTHMHU3AIMH ITOMOTAeT B YIPABICHUH
Bpemenem? (YK-6.1)

o

IIpaBuabHblii oTBeT: MHCTpyMEHTaNbHBIE CPEACTBA, TaKHE KaK MPOrpaMMHBIE MaKEThI
JUIS  ONTMMHU3AIMU, TOMOTalOT aBTOMAaTU3UPOBATh PYTHUHHBIE MPOIECCHI, COKPATUTh
BpeMsi Ha BBIYMCIEHUS U TMOBBICUTH TOYHOCTH PE3YJIbTaroB. ITO BKIIOYAET
WCIIONIb30BaHUE CICIIHATM3UPOBAHHBIX OMOIMOTEK M MPOTPAMMHBIX IMAKETOB, TAKHX KaK
MATLAB, SciPy, TensorFlow, mis ObiCTporo pemeHusi CIOKHBIX ONTHMH3AIMOHHBIX
3a/1a4, aBTOMATH3allMI0 MPOLIECCOB, TAKMX KaK TeHepalus OTYETOB W BU3yaIH3alUs
pe3ybTaToB, YTO CHI)KA€T BPEMEHHBIE 3aTpaThl Ha PyuYHYI paboTy, ONTHMHU3ALUIO
IUTAHUPOBAHUSI W PACIPENICIICHUST PECypCOB, YTO MO3BONISIET 3()(PEKTHBHO YIIPABIATH
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IIPOCKTaMU M 3aJa4amMu. B pesynprare HMHCTPYMEHTAJIBHBIE CPEACTBA IIOBBIILIAIOT
MIPOU3BOAUTEIHLHOCTD U MO3BOJISIOT COCPEIOTOUUTHCS Ha 00JIee CIOKHBIX U TBOPYECKUX
acriekrax paboTsbl.

26. Kak onTUMHU3alMOHHBIE METOJBI CIIOCOOCTBYIOT JIMYHOMY M MPOGECCHOHATEHOMY Pa3BUTHIO?

(YK-6.2)

o IlpaBuabHblii oTBeT: ONTUMH3AIMOHHBIE METOIbI TOMOTAIOT B TOCTAHOBKE W
JOCTIDKEHUW JIMYHBIX M TPOQPECCUOHANBHBIX IENIeH, YIyUYIICHHH HABBIKOB TPUHSTHUS
peleHuid, TOBBIIEHUH S()(EKTUBHOCTH pabOThl W IUIAHUPOBAHMU TPACKTOPUU
KapbepHOTO POCTa. DTO BKJIIOYACT ONTHMHU3ALUIO 00pa30BaTeNbHON TPAEKTOPUH ITyTeM
BbIOOpa Hambonee A((HEKTUBHBIX METOJOB M PECYPCOB Il OOy4YCHHS, NMPUMCHCHHE
METOZIOB TaliM-MEHEKMEHTa Ui A((EKTUBHOTO WCIONB30BAHUS BpPEMEHU W
JNOCTHKEHUsT OanaHca MeXIy paOoTOW W JIMYHOW JKU3HBIO, pa3pabOTKy cTpareruit
KapbepHOTO POCTa, OCHOBAHHBIX HA aHAIM3E CHIIBHBIX M CJIA0BIX CTOPOH, a TaKXKe
BO3MO)KHOCTEH W Yrpo3, U MOCTOSHHOE COBEPIICHCTBOBAHUE HABBHIKOB M KOMIIETCHIIUH,
YTO CIIOCOOCTBYET YCHEIIHOW alanTaluy K U3MEHEHUSM B MpodeccnoHaIbHOM cpere.

27. Kakue maru BKJIIOYAOT MPOBEPKY U pedakTopuHr kKoja B pamkax ontumu3zanuu? (I1K-2.2)

o IlpaBuabHblii oTBeT: Ilpomecc BrIIOYAaeT aHaJINM3 CYILECTBYIOUIETO Koja Juis
BbISIBIICHUSI HEI((EKTUBHBIX MM CIOXKHO YMTAEMBIX YYacTKOB, ONpeseieHue obiacteit
JUTS yAYYIICHUs, TAKUX KaK AyOJUpOBaHUE KOJA, CIOXKHbBIE YCIOBHbIE KOHCTPYKIIMH WU
Hea(p(peKTUBHBIE aNrOPUTMBI, TPUMEHEHUE U3MEHEHUH JUIs NOBbIIIEeHUs 3()(H)EeKTUBHOCTH
U TPOU3BOAUTENBHOCTH KOJA, TAaKMX KaK ONTHUMHU3ALMs IUKJIOB, UCIIOJIb30BaHUE Oosee
3(QPEKTUBHBIX CTPYKTYp AAHHBIX M AJITOPUTMOB, TECTHPOBAHUE KOJA MOCJIE BHECEHUS
W3MEHEHUN JUIsl TOATBEPXKIEHUS €ro KOPPEeKTHOCTH U  IPOU3BOAUTEIBHOCTH,
JIOKYMEHTUPOBaHME U3MEHEHUH M OOHOBJICHHE KOMMEHTApHEB B KOAE Ul OOJEerdeHus
€ro MOAJEPKKU U JAJIbHEHIIIETO Pa3BUTHSL.

28. Kak ONTUMHU3alMg  [POrpaMMHOTO  KOJAa  BJIHACT Ha €ro  MIpoOUu3BOAUTCIIBHOCTb U

nogaepxuBaemocts? (I11K-2.2)

o IlpaBuabHblii  orBer: OnTUMM3alUMs  [POrPAMMHOTO  KOjJa  YAYYIIAET  €ro
IPOU3BOIUTEIBHOCTh, CHI)KACT BpPEMsI BBINOJIHEHUS 3a7ad, yMEHbIIAeT MoTpedieHne
pecypcoB U oOieryaer MOJAEPKKY M JalbHEiIiee pa3BUTHE KOAa. DTO BKIIOYAET
ONTHMHU3AIMIO AJTOPUTMOB ISl TOBBIMICHHS CKOPOCTH BBIIOJHEHHS IPOTPaMM,
CHIDKCHHE TMOTpEeOIeHUsT MaMATH U JAPYIHMX pecypcoB myTeM 3(PQHEKTHBHOIO
WCTIOJIB30BaHMsI CTPYKTYP JAHHBIX, MOBBIIICHHE YHTAEMOCTH M MOHSITHOCTH KOZA, 4TO
obyeryaer ero MOHUMAaHWE M TOJJEPXKKY JPYTMMH pa3pabOoTYMKaMM, YMEHbIIECHHUE
CIIO)KHOCTHU KOJIa, YTO CHHMXKAET BEPOSATHOCTH OIIMOOK M YHPOIIAET MPOLECC OTIAIKU H
TEeCTHUpOBaHUA. B pesynbrare onTuMu3amus Koja CIOCOOCTBYET CO3JIaHHMIO Oolee
3 PEKTHBHBIX, HAJISKHBIX H JIETKO TIOIEPKIUBAEMBIX TIPOTPAMMHBIX CHCTEM.

Kpurtepun oieHKH 0TBETOB HA IK3aMeHe

"Otrauuno" (5 6a/10B)
o Kpurepun:
m [lonHOE 1 TouHOE 0OBSCHEHHUE BOIIPOCA.
m  OTBeT BKIIIOUAET BCE KIIFOUEBHIE aCIIEKTHI U IETAJIH.
m [Ipumepsl, ecnu TpeOyrOTCs, IPUBEACHBI U TIPABUIBLHO OOBSCHEHBI.
m  OTBeT AEMOHCTPUPYET NIyOOKOE MOHUMAHUE TEMBI.
"Xopomo" (4 6an1a)
o Kpurepuu:
m  KoppekTHoe 00BsicHEHHE BOIIpOCa.
m  OTBeT 0XBaTbIBACT OCHOBHBIE ACIIEKThI, HO MOXKET OTCYTCTBOBATh
HE3HAUUTEIbHAs JETaJb WIH IPUMED.
m /lemoHCTpupyeTcs Xopoliee, HO He TTOJTHOE TOHUMAaHHE TEMBI.
"YnoBiaerBopureabHo' (3 0asu1a)

Pabouast mporpaMMa u OIIeHOYHBIE MaTePHAJIBI TI0 AUCIUILIHNHE «METOIBI ONTUMH3AIIN — 36 cTp.



o Kpwurepuu:
m  OOuiee mpeacTaBiIeHUe O BOIPOCE.
m  OTBeT BKIIIOYAET OCHOBHBIE ACMEKThI, HO COAEPKUT HETOUHOCTHU MJIH MPOIYCKH.
m [Ipumepsl, ecinu TpeOyIOTCS, MOTYT OTCYTCTBOBATh UM OBITH HEBEPHO

OOBSCHEHBI.
m JlemoHCcTpHpyeTcst 6a30BO€ IOHUMAHUE TEMBI.
e "HeynoBaerBopuresbHo' (2 0amnna)

o Kpurepumn:
m  HekoppekTHoe uiu HenoaHoe 00bsICHEHHE BONIPOCa.
m  OTCyTCTBHE KITIOYEBBIX ACIIEKTOB U JIETaJICH.
m [Ipumepsl, ecau TpeOyIOTCs, OTCYTCTBYIOT HIIM MIPUBEICHBI HEBEPHBIEC.
m  OTBeT AEMOHCTPHUPYET HEJOCTATOUHOE TOHUMAHNUE TEMBI.

Pabouast mporpaMMa u OIIeHOYHBIE MaTePHAJIBI 10 AUCIUILIINHE «METOIBI ONTUMH3AIHIN) — 37 CTp.



