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PaGouas mporpamma nuctumuiniel «MccnenoBanue onepanyuii ¥ MaTeMaTHYECKOe
MojeapoBanue» cocrapieHa B 2022 rogy B COOTBETCTBHM C TpPEOOBaHUSAMU
®I'OC BO - 6akanaBpuar no HanpasieHuto noarotoBku 09.03.03 IMpuxmagxas
uHpopMaTtuka ot «19» centsadpsa 2017r. No 922.

Pazpabotuuk(u): kadenpa uHOOPMALMOHHBIX CHCTEM M  TEXHOJIOTUH
nporpammupoBanusa, Maromearakues 1I.M., k.3.H., TOUEHT

Pa6ouas mporpaMmma IUCHUIUIMHBI 0JJ00peHa:
Ha 3acenanuu kadenpst UCuTII ot «01» mapra 2022r., mpotokost Ne 8

3aB. kadempoii u 0 ’H/ Hcmuxanos 3.H.

(moamuce)

Ha 3acefanuu Metoauueckoir komuccuu gaxkynprera UuT
ot «17» mapra 2022r., nporokon Ne 7

IIpencenarens WLL’ Bakmaeg A.III.

(moamuce)

PaGouas mporpaMma IUCHUIUIMHBI COTJIACOBaHa C y4€OHO-METOINIECKUM
ynpasieHuem «31» mapta 2022r.

Hauvanrauk YMVY % INacanramxuena A.l.

(Tmonmmch)
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AHHOTaUMs padoyeil NPOrpaMMbl IUCHUIIIMHBI

Huciurmmnaa «MccnegoBanue omnepauuii 1 MaTeéMaTHYECKOE MOACIUPOBAHUE»
BXOJIUT B O0s3aTENIBHYI0 YacTh 0Opa30BaTEeIbHON MpOTrpaMMbl OakajdaBpuaTa o
Hamnpasyienuto 09.03.03 IIpuxnagnas napopmatuka.

JucuunnuHa peanusyercs Ha (axynbrere MHGOPMATHUKKM U HH(POPMAIIMOHHBIX
TexHoJoruii  Kkadenpoit  MHGOPMALIMOHHBIX CUCTEM M TEXHOJOTHU
IPOTPaMMHUPOBAHUS.

Conepxxanue  JUCHMIUIMHBI  OXBATBIBAET KPYr  BOIPOCOB, CBSI3aHHBIX C
IIOCTAHOBKOM M  pPEUIEHHEM NPUKIAAHBIX 3aJad HAa OCHOBE METOJIOB
MAaTEMATUYECKOTO0  MOJEIUPOBAHUSI  C  MCIIOJBb30BAHUEM  COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHM, aHaJu30M pe3yJbTaTOB peIIeHUs 3a1ad |
NPUHATHEM HAa HMX OCHOBE VYIPABJICHUECKHX PEIICHUH B MPOQPECCHOHAIBHON
JIESITEIbHOCTH.

JucuunnuHa HaneneHa Ha  (QOPMUPOBAHME  CIAEAYIOIIUX  KOMIETCHLIMN
BBIMYCKHMKA: YHUBepcalbHbIX - Y K-2; o0menpodeccuonansusix OIIK -1, OIIK-6.

[IpenonaBanue AUCIUIUIMHBI MPETyCMATPUBACT MPOBEACHHUE CICAYIONIUX BHJIOB
y4eOHBIX 3aHSATHH: JIEKIIUU, MPAKTHYECKHE 3aHATHSA, JIa0OpaTOpHBIC 3aHSTHSI,
caMocCTosTeNIbHas pabora.

Pabouasi mporpamma IHCHMIUIMHBI MPEIYyCMAaTPUBAET MPOBEACHHUE CIEAYIOIMIHNX
BUJIOB KOHTPOJIS YCIEBAEMOCTU: TEKYIIMI KOHTpOJb B (hOpMe Ompoca, TECTOB,
KOHTPOJIbHBIX Pa00T U MPOMEKYTOUHBIN KOHTPOJIb B (POpPME IK3aMEHA.

O0BbeM auctMILIMHBI 4 3adeTHBIE €IWHUILI, B TOM 4dHcie 144 B akaJeMHYECKUX
yacax 10 BUJaM YUCOHBIX 3aHSTHHA
dbopma oOyueHus - OUHas

YyeOHbIC 3aHATHUS dopma
B TOM YHUCJIIE: IIPOMEKYTOUYHON
% KonTaktHas pabota o0ydaromuxcs ¢ CPC, aTTecTaluu
g | 5 MIpeno/iaBaTesieM B TOM
S| 8 ° W3 HUX qucIIe
8 § Jlexumm | JIaGoparopusie | [IpakTudeckue | 9K3aMm
= 3aHATHUS 3aHATHS eH
4 | 144 | 50 16 18 16 94 JK3aMeH
dbopma oOyueHus - 3a09Has
VYyeOHbIC 3aHATHUS dopma
B TOM YHUCJIIE: IIPOMEKYTOUYHON
% KonTaktHas pabota oOydaromuxcs ¢ CPC, aTTecTaluu
g | 5 MpernoaaBaTeIeM B TOM
S| 8 o 3 HUX qucIe
8 § Jlexumm | JIaGoparopusie | [IpakTudeckue | 9K3aMm
= 3aHATHUS 3aHATHS eH
4 | 144 | 66 4 6 4 130 JK3aMeH







1. Ileaan ocBOEHMSI AN CIMIIJIMHbI

Hemssmu  ocBoeHust aucuuiuidHbl  «MccnenoBanue onepauuidi M MaTeMaTHYECKOE
MOJICIUPOBAHUE» SBJISICTCS TMPUOOpPETeHHE OOYYAIOIIMMHUCSI TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB IOCTAHOBKHM M PELIEHUA 3a7a4 HUCCIIENOBaHUSA ONEpalUil U METOIaMH
MaTeMaTUYeCKOTro MOJEITUPOBAHHUS.

[IpenonaBanue  gucuunuHbl  «MccnegoBanwe — omepanuidi UM MareMaTUYECKOE
MOJICIIUPOBAHUE)» BEJETCS UCXO U3 TPeOyeMOro ypoBHS MOJATOTOBKH I10 ITpOorpaMMe 00ydeHUs
OakanaBpoB. KoHeuHbIe 11e1H MpenoiaBaHus JUCIUTLTHHBL

- OBJIAJICHUE METOJI0JIOTHEN MAaTeMaTHYECKOr0 MOAEIMPOBAHUSI, TOCTPOCHUS U IPUMEHEHHUS
MaTeMaTUYECKUX MOJENEN B 3a7a4aX UCCIIEA0BAHUs ONEPALIUI;

= OCBOCHHC MAaTEMATHYCCKUX MCTOAOB ITOJYUCHUA OIITUMAJIbHBIX pemeHI/Iﬁ;

- yrayOjeHrue TEOpeTHYECKUX 3HAHUK O MpodsieMax pa3paboTKu W BBIOOpA PEIICHUH IO
OpraHu3aIluy U YIPABICHHUIO IIEJICHAIIPABICHHBIMHE MTPOIECCAMU (OTICPAIIHSIMHU)

= OCBOCHHC HOBBIX L[I/I(prBBIX TEXHOJIOT Uit AJid pCHICHUA 3aad UCCIICAOBAHUSA onepaum‘/i n
MOACIINPOBAHUA.

2.Mecto aucuuniuHbl B cTpykrype OIIOII 6akanaBpuara

Hucuunnuua «Mccnenopanue onepauuii ¥ MaTeMaTHYECKOE MOJEIMPOBAHUE» BXOJIHUT B
00s13aTeIbHYI0 YacTh oOpasoBarenbHON mporpammbl mo HampasieHuto 09.03.03 IlpuknagHas
uHpOpMaTHKA.

[Ipu wm3yyenun gucuuiuimHbl  «MccimenmoBanue  onepaluidi M MaTeMaTUYECKOE
MOJICTTMPOBAHUE)» TPEAINONATaeTCs, YTO CTYACHT BJIAQJeeT OCHOBAMH MAaTPUYHOWU aireOphl,
MaTE€MaTU4YeCKOro aHaln3a, TEOPUM BEPOATHOCTEH, NPOrPAMMHUPOBAHMS, SKOHOMHYECKOU
TEOPHH, SKOHOMHUKH UM CTaTHCTUKU ¢GUpMBI B 00bEMe, mnpenycmorpeHHsiM PI'OC BO
MOATOTOBKU OaKajlaBpOB.

JlaHHBII KypC TIOATOTOBUT CTYIEHTOB K U3y4eHUI0 Kypca «MmuranuonHoe
MOJICJINPOBAHUE», & TaKXe K IPOCIYIIMBAHUIO B JaJbHEWIIEM CIIELKYpPCOB, CBS3aHHBIX C
MaTEMaTUYECKUM M KOMIBIOTEPHBIM MOJICIUPOBAHUEM.

3. Komnerenuun o0y4aromierocsi, popmupyemsolie B pe3y/ibTaTe 0CBOCHHUS AN CHMIIIMHbBI
(mepevyeHb MJIAHNUPYEMBIX Pe3yJbTATOB 00Y4YeHHsI H MPOIETYPA OCBOEHMS).

Koa n Haumeno- | Kon u HanmeHoBaHue nHauka- | [lnanupyemble pe3yabTaThl Mpomue-
BaHHE KOMIIe- TOpa TOCTH:KEHUA KOMIIETEH- 00y4eHHs aypa
TeHIUM U3 umii (6 coomsememesuu ¢ OI1OI) O0CBOEHUS
onon
VYK-2. Criocoben | U/I1. YK-2.1. 3naeT HEoOX0aM- 3naem: metomonormueckue oc- | Ompoc, Te-
OTIPEACIATH KPYT | MBI€ JJIsI OCYIIECTBICHUS TIPO- HOBBI UCCIICJIOBAHUS ONEpallii | CTUpOBa-
3a/1a4y B paMKax (heccuoOHANBHON IEATEIEHOCTH Y METOJIOB ONITUMU3AIUY. HUE, KOH-
TIOCTaBIICHHOH NPaBOBBIE HOPMBI 1 METOIOJIO- Ymeem: cTpyKkTypUpOBaTh U TPOJIbHAS
I[EJIA U BBIOUPATh | THYECKUE OCHOBBI IPUHSATHS aHAJIM3UPOBATH 1ENH U (YHK- pabota
ONTUMAaJTbHBIC YIPaBICHYECKOTO PEIICHUSI. IIUU CHCTEM YIPABIICHUS, CO-
CIIOCOOBI UX pe- NJ12. YK-2.2. YMeer ananu3u- CTaBJISITh MAaTEMaTHIECKUE MO-
HICHUSI, UCXOJISl U3 | POBATh aIbTCPHATHBHBIC BapH- JIEJTA TUTIOBBIX IPOQeCCHOHAIb-
JIEHCTBYIOIITIX AHTBI PEIICHUN JJIs JOCTYDKCHUS. | HBIX 3a/1a4.
NPaBOBBIX HOPM, | HAMEUYCHHBIX PE3yJIbTATOB; Pa3- Braoeem: Metonamu popmymnn-
UMEIOIIIXCS pabaThIBaTh TUIAH, OTIPEICIISATh POBKH pEKOMEHIAINI U yTIpaB-
PEeCypCOB U Orpa- | IIEJEBBIC ATAIBI U OCHOBHBIC JICHYECKUX PEIIeHNH, 000CHO-
HUYCHUH HaTpaBIeHUs padoT. BaHHBIX MaTEMaTHYCCKUMU pac-

NJ13. YK-2.3. Baageer metoau- geTaMH.

KaMH{ Pa3pa0OTKH IENU U 3a/1a4

MPOEKTa; METOJAAMH OIICHKH

MPOJIOJKUTEIILHOCTH U CTOMMO-

CTH TIPOEKTa, a TaKXKe ToTped-

HOCTH B pecypcax.




OIIK-1. Croco- WJI1. OIIK-1.1. 3Ha€T OCHOBEI 3naem: ocHOBHBIE TOmXxonsl | Ompoc, Te-
OCH MPUMEHSATH MaTeMAaTUKH, (PU3UKH, BEIYUCIIH- | IPUMEHEHUS 3KOHOMHKO-MaTe- | CTUPOBa-
€CTECTBCHHOHA- TENhHON TEXHUKU U MTPOTPaMMHU- | MaTHYECKHX METOJIOB B Iipodhec- | HUE, KOH-
Y4YHBIE U 00- pOBaHUSI. CHOHAJBHOMN JeSTebHOCTH; | TPOJIbHAS
IEUH)KCHEPHBIE NJ12. OIIK-1.2. YMeer pemratb MporpaMMHBIC CPEICTBa W TpH- | paboTa
3HAHWA, METOBl | CTAHJAPTHBIC MPO(ECCHOHATBHBIC | JTOXKEHUS JUIS DPEHICHHUS 3a7ad
MaTeMaTHYECKOTO | 3a7]a4i C MPUMCHEHUEM UCCIICJIOBAHUS  OIEpalud |
aHanm3a u €CTeCTBEHHOHAYYHBIX U 00- MOJIETHPOBAHUS
MOJICJIMPOBAHHSA, | NICMHKCHEPHBIX 3HAHMI, METOIOB | Y meem: NMPUMEHATH (IIpH HEOO-
TEOPETHUYECKOTO ¥ | MaTEeMaTHYECKOTO aHaJK3a ’ XOJTMMOCTH aIallTUPOBATh) CO-
IKCIEPUMEHTAIIb- | MOJICITUPOBAHHSI. BPEMEHHBIII ~ MaTeMaTHYeCKH
HOTO nJ13. OIIK-1.3. Briameet HaBbI- HHCTPYMEHTapUi H IH(PPOBBIC
WCCIIE/IOBAaHUS B KaMU TEOPETUYECKOTO U IKCIIE- TEXHOJIOTHH JJIsl PEIICHUS 32184
npodecCHoHallb- | PUMEHTAJIBHOTO UCCIIEIOBAHMUS poheCCHOHANBHON IeATENbHO-
HOM Jes- 00BeKTOB MPodecCHoHaIbHON CTH.
TETHHOCTH JIeSTELHOCTH. Braoeem: HaBbIKaMu pabOTHI C

WHCTPYMEHTAIBHBIMU CPEI-

CTBaMH MOJAETUPOBAHHS 00bEK-

TOB MPO(ECCHOHATLHOMU JIesI-

TEIBHOCTH
OIIK-6. Crioco- NJI1. OIIK-6.1. 3HaeT OCHOBEI 3Haem: OCHOBHBIC TIOHATHS U Ompoc, Te-
OeH aHaMM3UPO- TEOPUHU CHCTEM H CHCTEMHOTO pas3zernsl UCCIeIOBAaHNS OTlepa- | CTUPOBa-
BaTh U pa3pada- aHaJm3a, JUCKPETHON MaTeMa- U ¥ METOJIOB ONTHUMH3AIIHH; HUE, KOH-
THIBATh OPTaHH- TUKH, TCOPHH BEPOSTHOCTEH U TUTIOBBIE MOJICITA UCCIICIOBAHUS | TPOJIbHAS
3allMOHHO- TE€X- MaTeMaTUYECKOU CTaTUCTUKH, omnepanuii (TMHEWHOE, HeNMMHEeH- | paboTa

HUYECKUE U KO-
HOMHYECKUE
HPOIIECCHI C MPH-
MEHCHHEM METO-
JI0B CHCTEMHOTO
aHaIM3a 1
MaTEMAaTHU4YECKOI o
MOJICITPOBAHUS

METOJIOB ONTHMH3AIUY U HCCIIe-
JIOBaHUS OTIePAIIHii, HEYSTKUX
BBIYMCJICHUH, MATEMaTHUECKOTO U
UMUTAITMOHHOTO MOJICITHPOBAHUS.
2. OIIK-6.2. YmMeet npume-
HSTh METO/BI TEOPUH CHCTEM H
CHUCTEMHOTO aHaJN3a, MaTeMa-
TUYECKOT0, CTATUCTUUECKOTO U
UMUTAIMOHHOTO MOJISITUPOBAHUS
JUTSL aBTOMATH3alKH 3a7a4
MIPUHATHUS PEUICHHMIA, aHATN3a
WH(GOPMAITMOHHBIX TIOTOKOB,
pacdeTa SKOHOMHYIECKOH (-
(heKTHBHOCTH W HAJIC)KHOCTH
WHGOPMAITMOHHBIX CHCTEM H
TEXHOJIOTHUM.

NJ3. OIIK-6.3. Bnageer HaBbI-
KaMU TIPOBEJCHUS WHXCHEPHBIX
pac4eToB OCHOBHBIX MTOKa3aTeleh
PE3yIBTATUBHOCTH CO3JaHUS U
NPUMEHEHUS] HH(POPMAIMOHHBIX
CUCTEM U TEXHOJIOTHUH.

HOE, TUHAMUYECKOE POorpaM-
MHpPOBaHUE, CIICIIUATILHBIC 3a-
Jlagy CCIICOBAHUS OTIepaITii,
METOJIBI CETEBOTO TUIAHUPOBA-
HUSI ¥ TEOPUHU UTP)

Ymeem: dhopmannzoBaTh THIIO-
BBIC MOJICITH MCCIICIOBAHUS OTTe-
pauuii B BUJIIE 3a/1a4 MaTeMaTH-
YeCKOro MporpaMMHUPOBaHUS;
3a/1a9 TPAHCIIOPTHOTO THUIIA, 3a-
Jlad CEeTeBOT0 IUIAHUPOBAHUS U
TEOPHHU UTP, C UCTIOJIB30BAHUEM
COBPEMEHHBIX IIU(DPOBBIX TEX-
HOJIOTH.

Braoeem: ocHOBHEIMHE TTpHE-
MaMH U METOJIAMHU PEIICHHUS 3a-
Jlad ONMTUMHU3AIHH C HCTIOJb30-
BaHHEM COBPEMEHHBIX IH(po-
BbIX TexHosoruii (MS Excel,
OMOIMOTEKN NUMPY B CVXPY
Phyton




4. O0beM, CTPYKTYPA U COAepKaHNe TUCHUIINHBI.

4.1. O0peM DUCIHUIUIMHBI cocTaBisieT 4 3aueTHble eqnHUIbl, 144 akageMrUYecKuX 4acoB.

4.2. CTpyKTypa IUCUUIUIAHBI.
4.2.1. CTpykTypa AUCIMILTAHBI

B OYHOU (hopme

Pa3nensl u TeMEBI

Bunst yueOHoI paboTHI,
BKJIFOYAs caMo-

DOpMBI TEKYIIETO
KOHTPOJIS

<
=
)
No VCLUTLUTAHBI S CTOSITENIbH abor ‘2 crieBaeMocTH (TI0
2 Aauct . Yo p y S |V
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S| | B IPOMEKYTOUHOMN
8| B ) 2 o| E
Ol o > &E| a g S arrecramuu (1o
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Monyinb 1. MeTo1bl TMHEHHOTO TPOrPaMMHUPOBAHHUS
1 [Ipenmer, 3agaun Onpoc, TecTupoBa-
Kypca uccnesioanne | 1.2 9 5 g | HMC, KOHTpOIbHAS
OTIEPAIIMI B METO/IBI paborta
ONTHUMH3AINH
2 JIuneitnoe Omnpoc, TecTupoBa-
IpOrpaMMHUPOBaHUE B HUE, KOHTpOJIbHAS
PKOHOMHKE. METOIbI abota
A4 36 | 22| 6 16 |P
penieHus 3a1a4y
JIMHEUHOTO
IPOrPaMMHUPOBAHHUS
Umoeo no mooyno 1: 4 4 6 22
Moayns 2. ChnenuanbHble 3aJa4yd HMCCIEAOBAHUS OINEpalMii M METOAbl HEJIUHEWUHOTO
MPOrPaMMHUPOBAHUS
1 3amaun Ompoc, TecTupoBa-
€JIOYHCIICHHOTO HUE, KOHTPOJIbHAS
Hestos 41 78 | 2| 2| 2 6 . P
JUHEHHOTO paborta
IPOrPaMMHUPOBAHUSI.
2 TpancnopTHas Onpoc, TecTupoBa-
3aga4ya. MeTtonbl HUE, KOHTPOJIbHAS
A A 41910 | 2 | 2| 2 6 . P
ONTUMM3AIMH IUIaHA paborta
IEPEBO30K
3 MeTtoapl Ompoc, TecTupoBa-
HEJIMHEWHOT O 4 | 11-12 | 2 2 2 6 | Hue, KOHTpOJIbHAs
MIPOTrPaMMHUPOBAHUSI. paborta
Umoeo no mooynio 2: 6 6 6 18
Monyne 3. JluHaMHu4yeckoe HpPOrpaMMHUpPOBaHHE. METOAbl CETEBOro IJIAaHUPOBAHUS U
TEOPUU UTP
1 Metoanl u Mogenu Ormpoc, TecTupoBa-
JTUHAMHYECKOTO HUE, KOHTPOJIbHAS
IPOTPaMMHUPOBAHHUSL. pabota
3agada o 4 11314 | 2 2 2 6
pacrpeeneHun
CPEICTB MEXY
PEIPUATHSIMHU.
2 OCHOBHBIE TIOHITHS 4 | 15-16 | 2 2 2 6 | Omnpoc, TecTupoBa-




CETEeBOI0
MIJIAHUPOBAHUS.
Ananus u
OINTHUMU3AIIS
CETEBBIX MOJEIICH

HUC, KOHTpPOJIbHaA
paborta

3 Ompoc, TecTupoBa-
OCHOBBI TEOPUU UTP 4 11719 | 2 2 2 6 | HHe, KOHTpOJbHAsS
paborta
Umoeo no mooynio 3: 6 6 6 18
Monyins 4. [ToaroroBka Kk 3K3aMeHy
Hmoeo no mooynro 4. 36 9K3aMEH
HNTOI'O: 16 |16 |18 94
B 320YHOH opMme
Buzst yuebHol pabotel, | | POpMBI TEKyIIEro
Paznensr u Tembl BKITIOYAsi CaMO- 5 KOHTPOJIS
No JUCITATITUHBI 8 CTOSITEIIBHYIO padoTy % ycneBaeMocTH (1o
/i o 3 CTYJIEHTOB ¥ TPYJI0- | HEJesM ceMecTpa)
§ § €MKOCTb (B yacax) E dopma }
= = . . <l 8 MPOMEKYTOUHOM
O| 3 s S E| 58| 5 arrecranu (110
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Monyinp 1. MeTo1bl TMHEIHHOTO TPOrPaMMHUPOBAHMUS

1 [Ipenmer, 3agaun Onpoc, TecTupoBa-
Kypea ucciefioBatue | 4 |4 5 16 | HMC, KOHTPOIbHAS
OTIEPAIIMI K METO/IBI paborta
ONTHUMH3AINH

2 Jluneiinoe Ompoc, TecTupoBa-
pOrpaMMHUPOBAHUE B HUE, KOHTPOJIbHAS
3KOHOMHUKE. MeToIbI 4 3.6 5 5 16 paborta
penieHus 3a1a4y
JIMHENHOT O
POrPaMMHUPOBAHHUS
Hmozco no mooynio 1. 2 2 32
Monyne 2. CnenuanibHble 3aJaud HCCIIEJOBAHMs ONEpAalUid U METOAbl HEIUHEHHOTrOo
IPOrpaMMHUPOBAHHUS

1 3anaun Omnpoc, TecTupoBa-
LEJIOYHCIEHHOTO 4| 78 1p | HME, KOHTpOIbHAS
JTUHEHHOTO pabora
IPOrpPaMMHUPOBAHUS.

2 TpancnopTHas Onpoc, TecTupoBa-
3agada. MeTosl 4| 9.10 5 10 | HME, KOHTPOIbHAS
ONTUMM3ALMH [UIaHA paborta
EPEBO30K

3 MeTtoapl Ompoc, TecTupoBa-
HEJIMHEWHOT O 4 | 11-12 2 10 | Hue, KOHTpOJIbHAS
MIPOTrPaMMHUPOBAHMUSI. paborta
Umoeo no mooynio 2: 2 2 32

Moayns 3. JIluHaMu4eckoe NporpaMMUpoOBaHHE. MeToabl CETeBOrO IJIAHUPOBAHUSA U

TEOPHH UTP




1 Metoanl 1 Mogenu Ormpoc, TecTupoBa-
JUHAMHUYECKOI'O HHUC, KOHTpPOJIbHaA
POrPaMMHUPOBAHUS. pabora
3agada o 4 | 13-14 12
pacrpeeneHun
CpEACTB MEXKOY
NPEANPUATHIMIU.

2 OCHOBHbBIE TOHSATHS Onpoc, TecTupoBa-
CCTCBOI'O HUC, KOHTpPOJIbHaA
IUTAHUPOBAHMUSL. abora

P 4 | 1516 2 10 |P
AHanus u
OIITUMU3 AL
CETEBBIX MOJIETIEN

3 Omnpoc, Tectupona-

OCHOBBI TEOPUU UTP 4 | 17-19 10 | Hue, KOHTpOIBHAS
paborta
Umoeo no mooynio 3: 2 32
Mogynsb 4. [TogroroBka K 3K3aMeHy
Hmoeo no mooynro 4. 36 9K3aMEH
HUTOT'O: 4 4 130
4.3. Conepxanne JMCHHUILIMHBI, CTPDYKTYPHPOBaHHOE 110 TeMaM (pa3aesam).
4.3.1. Cooeporcanue neKYUOHHBIX 3AHAMUIL RO OUCHUNTUHE.
JlekmoHHbBIN KypC
Ne | HaumenoBanue | Tpy Conepxanue @®opmup | PesynbraTel ocBoeHus (3Hath, | TexHosorun
n/ | TeMbl Joe yeMble YMETb, BIAJCTH) 0o0ydeHHS
n MKO KOMITETE
CTh HIIMU
1. | IIpenmer, Omneparnyus, penicHue. YK-2. 3HaTh OCHOBHBIE TIOHATHS, Ompoc,
3aJa4u Kypca Meroosorust METO/I0JIOTMYECKUE OCHOBBI M | TECTHPOBA-
uccie0BaHne UCCIIeI0BaHUS KiaccuduKanuio 3aaau HHE,
omnepanui u 2 omeparuii. DTarmbl 1 HCCIIeIOBAHUA OTNlepalui u KOHTPOJIbHA
METO/IbI MOCTaHOBKa 33241 METOJIOB ONTUMH3ALIHH. s pabota
ONTUMU3AINT HCCIIeTOBAHUS
onepaunui.
2. | Jluneitnoe 3anayu OIIK-1. | 3HaTh OCHOBHBIC MOXO/BI Ormpoc,
IpOrpaMMUPOBa ONTHUMHU3AIIMOHHOTO NPUMEHEHHUS TECTHPOBA-
HHE B THIIA UX 0COOCHHOCTH. ONTHUMU3AIMOHHBIX 33134, HHE,
9KOHOMHKE. OG6ias 3anaya METO/Ibl THHEHHOTO KOHTPOJIbHA
Mertost JIMHEWHOTO MIPOTPaMMHPOBAHMS. st paboTa,
petieHust 3a1a4 IPOTrPaMMHUPOBAHUSL. Ymerb GopMynupoBath 3aa4uy | Keiic-3amayda
JMHENHOT O I'padmaeckuii meToq JIMHENHOT O
MPOTrpaMMHpPOBa pelIeHus 3a1a4u POTrPaMMHPOBAHUSL.
HUS JIMHEHHOTO Bnagets HaBbIKaMu PabOTHI
2 [IPOrpaMMUPOBAHHUS. nncrpymenramu MS Excel u
CuMIuIeKC METON. cvxpy u3 Phyton n
JIBolicTBeHHBIE 3aa4K OoubIIMoTeKH optimize s
JIMHEHHOTO pELICHHS THITOBBIX 3a/1a4
[IPOrpaMMUPOBAHHUS. ONTUMHU3ALUU.
CoBpeMeHHBIX
U pOoBbIE TEXHOIOTUU
pelieHust 3a1a4
JIMHENUHOT O
NpOrpaMMHUPOBAHUSI
3. | 3amaun Dopmynuposka 3agaqu | OIIK-6. | 3HaTh OCHOBHbBIE MOHSATH, Ompoc,
LEJI0YHCICHHOT 2 | nuEeiHOTO MOJICTIH U METO/IbI TECTUPOBA-
0 JIMHEWHOTO LEJIOYHCIICHHOTO LEJIOYHCIIEHHOTO HHE,
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pOTPaMMHpPOBa POTPaMMHUPOBAHHUS. MIPOTPaMMHPOBAHHSL. KOHTPOJIbHA
HUSL. MertobI pereHus YMeTs hopMann3oBaTh st paboTa
3a/1a4u JINHEHHOTO THUTIOBBIE MOJICITH
[EJIOYUCIIEHHOTO HCCIIeIOBAHUS OTIepannii B
IpOTPaMMUPOBAHHS. BHJIE 33124 LEIOYHCICHHOTO
IPOrPaMMHPOBAHUS
TpancnoptHas Monenb TpancnoptHoii | OITK-6. | 3HaTh OCHOBHBIE TIOHATHS, Omnpoc,
3amada. MeTto sl 3a]1a4d, CYIIHOCTb, MOJICIIA ¥ METOIBI TECTHPOBa-
ONTUMU3ALUH 0COOEHHOCTH, ONTUMU3AINH TPAHCIIOPTHBIX HUE,
TUIaHa (hopMynIHpOBKa, 3aITUCh 3aau. KOHTPOJIbHA
MIEPEBO30K B CHMBOJIbHOM BHUJIC H YMeTs hopMann3oBaTh st paboTa
ee Mo UKAITHH. THUTIOBBIE MOJICITH
HCCIIEIOBAHUS ONEpaIuii B
BHIE 33724 TPAHCIIOPTHOTO
THTIA.
Meronast OCHOBHBIE TTOHATHS U OIIK-6. | 3HaTh OCHOBHBIE [TOHATHA, Ompoc,
HEJTMHEHHOTO o0rmre CBeIeHHS O MOJICNI ¥ METOMBI TECTHPOBa-
IpOTpaMMHPOBa METOJaX peau3aliu HEJIMHEITHOTO HHUE,
HUSL. MoJIeJIeH HeJTMHEHHOTO MIPOTPaMMHPOBAHHUSL. KOHTPOJIbHA
IpOTPaMMUPOBAHHS. YmeTh (hopManu3oBath st pabora
MeTopl HeTMHEHHON TUTIOBBIE MOJICIU
ONTUMH3AIIHH. HCCIICIOBAHMS OTepanuii B
Cratuctuueckue BHUJIC 33]1a4 HETMHEWHOTO TPO-
GhyHKIH U TpaMMHUPOBAHNUS; IPUMEHSATh
MHCTPYMEHTApUH CTAaTUCTHYECKUX (PYHKIUH U
“Tlounck permenus” MS uHCTpyMeHTapuii “Ilonck
Excel. pemenust” MS Excel st
pelIeHus 3a1a9u
ONTUMU3AINH TOPThEst
LICHHBIX Oymar
Mertons! u OO01mast mocTaHOBKa OIIK-6. 3HaTb OCHOBHEIE MMOHATH, Ormpoc,
MOJIeNU 3amauu MOJICIIA ¥ METOIBI TECTHPOBa-
JIUHAMUYECKOTO JIUHAMUYECKOTO JIUHAMUYIECKOTO HHUE,
IpOTrpaMMHPOBa IPOTPaMMUPOBAHHUS. MIPOTPaMMHPOBAHHUSL. KOHTPOJIbHA
HUs. 3aada o puHIUn YmeTh (hopManuzoBath st pabora
pactpeneneHun ONITUMAJIFHOCTH. THUTIOBEIE MOJIEITH
CPELCTB MEXIY VYpaBHeHus bennmana. HCCIIEIOBAHUS ONIEpaluii B
TIPEIIPUAATHSIMHA [ToctanoBkH 1 BHZE 33a7a4 AUHAMIYECKOTO
pelieHne 3a1a4mn MIPOTPaMMHPOBAHUS
ONITUMAIIEHOTO
pacripeneneHus
CPEeICTB IJIst
HETIPEPHIBHBIX U
JIUCKPETHBIX
IpPOLIECCOB
OcHoBHbIE CereBast MOZICIIb U €€ OIIK-6. | 3HaTh OCHOBHBIC MTOHATHS, Ormpoc,
TIOHATHS OCHOBHEBIC JICMCHTBHI. MOJENU U METOJIbl CETEBOT0 TEeCTUPOBa-
CETEeBOI0 Koaddpunment IUTAHUPOBAHMUSL. HUE,
TUTAHUPOBAHHS. HaNpsKEHHOCTH YMeTh aHaTU3UpOBAaTh KOHTPOJIbHA
AHanu3 u paboTHI. CeTeBOU rpaduk, MPUMEHATH st paboTa
OTITUMH3AIHS Amnanus u METOJIBI ONITHMH3ALINHN CETEBOM
CETEBBIX ONITUMU3AIIHS CETEBOTO MOJIeNH; IPUMEHSTh
MoJienei rpaduka. nHcTpyMeHTapuil “Ilonck
pemenus” MS Excel s
ONTUMH3AIUHN CETEBOTO
rpaduka.
OCHOBBI TEOPUH Urposbie MeToab! OIIK-6. | 3HaTh OCHOBEI TCOPUH UTP, Ormpoc,
urp 000CHOBaHHS MaTPUYHBIC UTPBI, HTPHI C TECTHPOBa-
YIPaBICHYECKUX MIPHUPOJIOH. HUE,
pelICHU B YKOHOMHUKE. YmeTh (hopManu3oBath KOHTPOJIbHA
MaTtpudHbIe UTPHI 1 THUTIOBEIE MOJIEITH st pabora

«UTPBI C IPUPOJOID»

KOH(IINKTHBIX CUTYAIHH B
BHJIE 33719 TEOPUHU UTP




IIpakTuueckue 3aHsATHA
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Ne | HaumenoBanue | Tpy Conepxanue @®opmup | PesynbraTel ocBoeHus (3Hath, | TexHosorun

n/ | TeMbl Joe yemble YMETh, BIIAJICTh) o0yueHus

n MKO KOMIIETe

CTh HIUH

1. | [peamer, MaremaTtnueckue VK-2. 3HAaTh 3TaIbl UCCIIECIOBAHUI Ompoc,
3amadn Kypca MOJIENT HCCIICOBAHMS omepanuii. TECTHPOBa-
HCCTIeJOBaHUE omneparui. Drarsl YMeTh NpuMeHsITh HUE
orepanuii u o | mecuesioBaHmA METOJIOJIOTHIO UCCIIETOBAHUS
METOBI orepanuii. oTepanuii s aHaIn3a
ONITUMU3AIHN Metononorus TUTIOBBIX CHUTYallui U

UCCIIeI0BaHUs CJIOKHBIX CHUCTEM.
onepauui.

2. | Jluneitnoe Oomast 3ajaua OIIK-1. | 3HaTh OCHOBHBIC MOXO/BI Ompoc,
MpOrpaMMHpOBa JIUHENHOT O MIPUMEHEHUS JTUHEHHOT O TEeCTUpPOBa-
HUC B IpOTPaMMUPOBAHHUSL. MIPOrpaMMUPOBAHHUS. HHUE,
SKOHOMUKE Kunaccuueckue YMetb hopMyIHpPOBATH Kelic-3aaua
Mertonbt SKOHOMHUYECKHE KJIACCUYECKUE 3aa4u
pemeHus 3agad o | 3amatu, pemiacMbie ONTUMHU3AIOHHOTO THIIA
JIMHEWHOTO MEeTOoJaMu MIPUMEHSTH TpapuIecKuii u
TIpOrpaMMHpPOBa MaTeMaTHIeCKOTO CHUMILIIEKC METOJT IJIsl peIIeHIS
HUSA MIPOTPaMMHPOBAHUSL. 3a[a4 JINHEHHOTO

I'paduaeckuit meto. IPOrPaMMHPOBAHHUSL.
CHUMILIIEKC METO,.
JIBOWICTBEHHBIC OIIECHKH

3. | 3agaun ®opmynuposka 3agauun | OIIK-6. | YMmers npuMeHsTh METOX Omnpoc,
LEIOYHCIEHHOT JUHEHUHOT O I'omopu u meTo[ BeTBeil U TECTUpPOBa-
0 JIMHEIHOTO LEIOYHCIEHHOTO IpaHuUL JJIsl peleHus 3a1a4 HHUE,
IpOTrpaMMHPOBa 2 | mporpaMmMupoBaHusl. LIEJI0YUCIIEHHOTO TPO- Kelic-3aa4ua
HUS. Meron I'omopu. rpaMMHUPOBaHUsA

MeTto BeTBEH U
TpaHUIIL.

4. | TpancnopTHas Dopmynuposka 3agaun | OIIK-6. | 3HaTh 3a71a4y oNTUMH3ALUK Ompoc,
3aza4a. Merozsl 0 IIepeBO3Kax u eé TPAHCIIOPTHOTO THMA U €€ TECTUPOBA-
ONTUMU3AINN MouduKanuid. Metos MOIU(UKAITHH. HIIE,

TIaHa 2 | moctpoenus YMeTb NpUMEHSTH METOABI Kelic-3amaua
TIePEeBO30K HAYaIbHOTO OTIOPHOTO MTOCTPOSHHS HAYaITBHOTO

wiana. Metog OIOPHOTO IJIaHa U METO]T

MOTEHLIMAJIOB. MIOTEHILIUAJIOB.

5. | MeToas! IToctanoBka 3agaun OIIK-6. 3HaTh THUIIOBBLIE MOACIN Ompoc,
HEJIMHEUHOTO HEJIMHEWHOTO HEJIMHEWHOTO TEeCTUpPOBa-
IpOTrpaMMHPOBa IpOTPaMMUPOBAHHS, IPOrpaMMUPOBAHHUS. HHUE,

HUSL. METO/Ibl PEIICHUSI. YMeTs NpUMeHsTh Kelic-3a1aua
2 | Mogens norpe6u- AHAITUTUYECKUE METOIBL,
TEJBCKOTO BBIOODA. TpagreHTHBIE METOBI M METOT
Monens onTUMHA3AIAN mTpadHBIX GYHKIUN perIeHus
TOpTQEIs IICHHBIX 3a1a4 HeTMHEHHOTO
Oymar IPOTPaMMHPOBAHHMS.

6. | Meronsr n IIpunnun OIIK-6. | 3HaTh MOJEIH U METO/IBI Ompoc,
MOJIeNn ONTUMAJIBHOCTH. TUHAMAYIECKOTO TECTHPOBa-
JIMHAMHUYECKOTO VYpaBuenue bennmana. MIPOrpaMMHUPOBAHHUS. HHUE,
pOTpaMMHPOBa HenpepriBHas u YMeTh NpUMEHSTh TPUHIIHIT Kelic-3a1aua
HUs. 3a/ada o 2 | mackpernas ONTUMAJILHOCTU U YpaBHEHHUE
pacmpeneneHuu JIMHAMUYeCKasi MOJIEINb Bennmana juis perenus 3aaad
CPENICTB MEXIY ONTUMAJILHOTO JIMHAMUYECKOIO MPo-

MPEANPUSITHUSIM. pacrpenenenus rpaMMHUPOBaHUS
pecypcos

7. | OcHOBHBIE TIOH- Meronuka pacuera OIIK-6. | 3HaTh 3JC€MEHTHI U Ompoc,
ATHUS CETEBOTO BPEMEHHBIX ITapaMeT- XapaKTEPUCTHKH CETEBOTO TECTHPOBa-
TUTAHUPOBAHMSI. o | POB CeTeBBIX rpadu- rpada. HUE,

AHanu3 ¥ onTu-
MM3aLMs CETE-
BBIX MOJIENEH

KOB. MeTobl aHalIn3a
Y ONTHMHU3AIUU
CETEBBIX TPaUKOB

Braaners HaBBIKAMH aHAIK3a U
ONTUMH3AIMH CETEBOM
MOJIEJIH.

Kelc-3aga4da
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OCHOBBI TEOPUH
urp

Kiaccudukanus urp.
CBolicTBa MaTPUIHBIX
urp. Urpa c nynesoit
cyMmMmoii. OrieHKa pucka
B «UTPax C MPUPOJIO»,
KPUTCPHH.

OIIK-6.

3HaTh OCHOBBI TEOPHH UTP,
MaTpPUYHBIE UTPHI, HTPHI C
MIPUPOJIOH.

YMeTp pemars MaTpUIHBIe
UTPBI, OLICHUBATh KPUTCPUU
I'ypBuna, Casumxka, Banbna
Jlamnaca B «urpax ¢
IPUPOIOI».

Ompoc,
TEeCTHUPOBa-
HUE,
Kelc-3aga4da




JlaGopaTopHbIe 3aHATHS
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Ne | HaumenoBanue | Tpy Conepxanue ®opmup | PesynbraTsl ocBoeHUs Texnonoruu

n/ | TeMbl Joe yemble (3HaTh, yMETb, BIIA/ICTD) o0y4enust

I MKO KOMITeTe

CTb HIHH

1. | Jluneiinoe 4 JlabopaTtopHas OIIK-1. | Bnaners HaBbikamu pemenust | Ompoc,
pOTPaMMHpPOBa pabora Nel: 3a/1a4 ONTUMH3AIIHOHHOTO Kelic-3amada
HHE B Pemenne THIIA C UCTIOJIE30BaHIEM
SKOHOMUKE SKOHOMHYECKHX WHCTPYMEHTOB

3a7a4 mozeauposanus MS Excel u
OTITUMH3AIIHOHHOT cvxpy n3 Phyton u
0 TUMa OoubnnoTeku optimize.

2. | Meronsl 6 JlabopaTtopHas YK-2. Bnapners meronamu ananusa | Ompoc,
peuieHys 3aaa4 pabora Ne2: | OIIK-1. | mojy4eHHOTo peuieHus Kelic-3a1a4a
JIMHEHHOTO Knaccuueckne 3aJja4y ONITHMH3AINH U
porpaMMHpOBa 9KOHOMHYECKHE (OpMYITHUPOBKH pEKO-

HUS 3a1a49d JUHEHHOTO MEHIAINN 1
NpOrpaMMUPOBaH YIPaBJICHYECKUX PEIICHHUH.
us Bnagers HaBBIKaMH PabOTHI

uacTpymentamu MS Excel u
Phyton ms pemenns
THUTIOBBIX 33124
ONTUMU3AIAN

3. | 3amaun 4 JlabopaTopuas OIIK-6. | Bnagets npuemamu u Ormpoc,
LIEJIOYHUCIIEHHOT paborta Ne3: METOJaMH PEIICHHS 3a1a4 Kelic-3a1a4da
0 JIMHEWHOTO Perienue 3anaun LEJI0YHCIICHHOTO
porpaMMHpPOBa JIMHEHHOTO pOrpaMMUPOBAHUS
HUSL LEJI0YHCIIEHHOTO merosioM ['omopu, BeTBeil u

NpOrpaMMUpPOBaH TPaHHUI] C UCIOIb30BaHUEM
ust (3JILIIT) MH(OPMALMOHHBIX
TEXHOJIOTHH

4. | TpancnopTHast 4 JlabopaTopuas OIIK-6. | Bmagers mpuemMaMu u Ormpoc,
3agada. MeToanl pabota Ned: METOJaMU PEIICHHS 3aa4 Kelic-3a1a4da
ONITUMU3AINN Pemenne 3amaun ONITUMU3AIINY TIaHa
TUTaHa ONITUMU3AIHN TIEPEBO30K C
TIEPEBO30K TUTaHa ITePEBO30K WCIIOJIE30BaHUEM COBPEMEH-

HBIX WH(OPMAITHOHHBIX
TEXHOJIOTHIl

5. | Meroasl 4 JlabopaTtopHas OIIK-6. | Bnanets npuemamu u Omnpoc,
HEJIMHEHHOTO padora Ne5: METOJIaMH{ peIeHUS Kelc-3a1aua
pOrpaMMHpPOBa Pemenue 3anaun THUIIOBBIX 33124 HEJIMHEHHO-

HUSL HEJIMHEHHOTO T'O IIPOrpaMMHUPOBAHHSI C
pOrpaMMHUPOBaH UCIIOJIb30BaHHEM
sl C TIOMOILBIO MH(OPMALIMOHHBIX
MS Excel TEXHOJIOTHH

6. | Meronsr u 4 JlabopaTopuas OIIK-6. | Bmagers mpuemMaMu u Ompoc,
MOJIENIN pabota Neb: METOJaMH PEIICHHS 3aa4 Keic-3a1a4a
JTMHAMUYECKOTO Pacnipenenenne ONITUMAIIEHOTO
pOTPaMMHpPOBa KaITUTaIIbHBIX pactipeneneHus
HUs. 3amada o BJIOKEHUH MEXIY KaITUTaJIbHBIX BIOKEHUH C
pacrpezeneHun HpEeANPUATUIMH UCIIOJIb30BaHUEM
CPENCTB MEXIY MH(OPMALMOHHBIX
HpeANPUSITUIMH TEXHOJIOTHH

7. | OcHoBHBIE 4 JlabopaTtopHas OIIK-6. | Bnanets nmpuemamu u Omnpoc,
HOHSATHUS ceTe- pabora Ne7: METOJlaMH{ aHaJlu3a u Kelc-3a1aua
BOTO TJIAHUPO- AHanus u ONTHMU3AIIMHU CETEBOTO
BaHMs. AHAIU3 ONTHMU3AIHS rpada ¢ UCI0JIb30BaHUEM
Y ONITUMU3AIINS ceTeBoro rpada MHPOPMAITMOHHBIX
CETEBBIX TEXHOJIOTHH
MoJenen

8. | OcHoBsl Teopun | 4 JlabopaTopnas YK-2. Biagets MeTomamMu Ormpoc,
urp pabota Ne§: OIIK-6. | mpHHSATHS pEIICHHUI B Keiic-3amaqa

Pemenne 3agau
TEOPUHU UTP

YCIOBUAX pUCKa U
HCONIPCACICHHOCTH
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Brnapers npuemamu u
METOJIaMH PEIIECHUS
MaTPHYHBIX UTP B UTPHI C
MIPUPOJIOI» C
HCII0JIb30BaHUEM
UH(POPMAIMOHHBIX
TEXHOJIOTHH.

Mopnyas 1. MeToabl THHEHOT0 NPOrpaMMHPOBAHUS

Tema 1. IIpeamer, 3agaun Kypca HcCae10BaHUE ONIEpallMii U METOIbl ONTUMH3ALUN

[IpenMer m MeTon HMCCIEAOBaHUS oOlepanuil B 3KOHOMUKE. OCHOBHBIE TMOHATHS Kypca.
Onepanusi, pemeHue. MeToI0JIOTUST MCCIIEOBAaHUS ONepaluil. DTanbl U MOCTAaHOBKA 3a/layu
uccienoBanusl onepauuii. IlpuMepbl THUMOBBIX HSKOHOMHUYECKUX CHUTyalldid, pa3peniaeMbIx
METOJaMH HCCIEOBaHUs omepauuii B dKoHOMuKe. [locTaHOBKa 3amayd  ONTUMAJILHOTO
MJIAHUPOBAHUSA MPOU3BOACTBA. [IoHATHS MOAENs U MOAEIHPOBAHUE. DIEMEHThl MO, Buabl
MOJeJeH.

Tema 2. JIuneitHOe TPOrpaMMUPOBAaHNE B DKOHOMHUKE. METO/Ibl pelIeHus 3a1a4 JMHEHHOTO
IpOrpaMMHUPOBaHUS

3amaun  ONTUMHU3AIMOHHOIO THUHa MX ocobeHHoctd. [logxombpl K  MOCTaHOBKE
ONTUMM3AIMOHHBIX  3amady. OOmas  3agaya  MaTeMaTU4yeckoro  MpOorpaMMHUpPOBaHUS.
HecbOanancupoBannbie mminaHbel. Kputepuid ontumanbHocTH. OOmas 3amada  JHHEHHOTO
POrpaMMUPOBAaHUS U (OPMBI €€ 3anucy. JTanbl MOCTPOSHHSI ONTUMHU3AIMOHHBIX MOJIETIEH.

3amaun acCOPTUMEHTA MPOJYKLUH, 3arpy3ku odopynoBanus (3agada JI.B. Kanroposuua),
peLenTyphl ChIPhS, PacKposi MaTepuanoB: (popMyIHMpOBKA, MaTeMaTHUECKas 3alKCh, TaOINYHAs
3aIKCh.

['padpuaeckuii MeTo | pelIeHus 3a1a4u JTUHEHHOTO MPOTPAMMHUPOBAHUSA. DTalbl PEIICHUS
3a/a4d  JMHEHMHOrO0 NpOrpaMMHUpPOBAaHUS TE€OMETPUYECKMM MeTonoM. HepaspemmnmocTs,
MHO>KECTBEHHOCTb U O€3rpaHUYHOCTH PELICHHUS.

Cummuieke meron. OrmpenenieHHe NMEPBOHAYAIBHOTO JOMYCTUMOIO 0a3MCHOTO pEIIeHUs.
ANTOPUTM TIOCTpOEHHUs cuUMILIeKC-Ta0auIel. [lepexonm k ciemyromei TaOiauie ¥ MpoBEpKa
BBINIOJIHEHUE KpUTepusl onTUMainbHOCTU. [Ipumenenue II9BM s pemienus 3agad JUHEHHOTO
IPOrpaMMHUPOBAHUS.

JIBOMCTBEHHBIE 3aJauM JIMHEHHOINO NPOrpaMMHUpPOBAaHUS M MX CBOMCTBA. AJTOpUTM
COCTaBJICHUS IBOMCTBEHHOM 3agaur. OCHOBHOE HEPABEHCTBO TEOPUM JBOMCTBEHHOCTH, TEOpEMA
0 JIOCTAaTOYHOM TIpU3HAKE ONTUMAIBHOCTH, TEOPEMBbl JBOHCTBEHHOCTH. (OOBEKTUBHO
00yCIIOBJICHHBIE OLEHKU U UX CMBIC]I.

Wnctpymentapuii “Tlouck pemenuss” MS Excel u Oubnmorexu optimize U cvxpy u3
Phyton ans pemenus 3aay JMHEHHOTO MPOTPaMMHPOBAHUS.

Moayasb 2. CnenuajibHbIe 321a41 UCCIIeA0BAHMS ONEePANUI U METOIbl HeJIMHEHHOT 0
NMPOrpaMMHUPOBAHUSA

Tema 3. 3agauu HETOYUCICHHOTO JIMHEHHOTO MPOrpaMMHUPOBAHUSI.

@opMyJIHpPOBKA 3aauyd JIMHEHHOTO UETOYUCIEHHOIO0 MPOrpaMMHUPOBAHUS. Y CIOBUE
OCJIIOYUCIICHHOCTH. MeTO,Z[BI peUICHUA 3a1a4n JIMHEHHOT O HCJIOYUCIICHHOTO MMPOrpaMMHUpPOBAHUA:
METOJIbl OTCEYeHUsl, KOMOWHATOpPHBIE METOJbl, MPHUOIMKEeHHble MeToabl. Meron ['omopwu.
A.HI‘OpI/ITM peuICHud 3aaa4yu JIMHEHHOIO HCJIOYUCICHHOTO HpOorpaMMupOBaHUA MCETOJAO0M
I'omopu. MeTo1 BETBEW U TPaHUIL.

Tewma 4. TpancnopTHas 3aga4a. MeToapl ONTUMHU3AIMH TJIaHA TTEPEBO30K
DKOHOMHUKO-MaTeMaTH4ecKasi MOJIeNIb TPAHCIIOPTHOH 3a1auu, ee MoauduKamu. 3agada
TPAHCIIOPTHOTO THIIA: CYIITHOCTh, 0COOCHHOCTH, (hOPMYITHUPOBKA, 3alUCh B CHMBOJIBHOM BH/JIC.
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3aaua 3aKphITOrO M OTKPHITOTO TUIIA, YUET MPOIMYCKHON cIocOOHOCTH. OCOOEHHOCTH PEelIeHHUs
MHOT03TaIHbIX 33]]a4 TPAHCIIOPTHOTO THUIIA. DTaIbl TOCTPOSHUSI MOAEIM MHOTO3TANHBIX 3a7a4
TPAHCIIOPTHOIO THNA. MEeTObl COCTAaBIEHUS ONOPHOTIO IUIaHA: CEBEPO-3alaHOIO yIIIa,
MHUHUMAJIbHOU CTOUMOCTH, Dorensa. UTepalimoHHbIN anropyuT™ pelIeHHs] TPAHCIIOPTHOM 3a/1a4uH.
Mertoa norennmanos. [Ipumenenne 6ubnmorekn numpy u cvxopt.modeling Phyton mmst
pelIeHus 3a1a4 TPAaHCIIOPTHOTO THIIA.

Tema 5. MeTosibl HEMMHENHOTO MPOrPaMMHUPOBAHUS.

OcCHOBHBIE TIOHATHSI M OOIIUE CBEJACHUS O METOJaxX peau3aliy MOJIEIeH HEIMHEHHOTO
IpOrpaMMUpPOBaHUs. MeTopl HEITMHEWHOIO MPOrpaMMHUPOBAHUS B DKOHOMHUKE. DKCTPEMYM U
ONTUMYM B 33]a4aX HEJIMHEHHOT0 MPOrpaMMHUpPOBaHUs. Y CIIOBHAs U 0€3yClIOBHAs ONTUMU3ALMSL.
Merop Jlarpanxka mid peleHus 3a1a4 ONTUMHU3aLlUU Ha YCIOBHBIN dkcTpeMyM. Merton dpanka-
Bynwsda. Meroa mrpadHbIX QyHKITHH.

[locranoBka 3amaun TOTPEOHTENHCKOrO BbIOOpa. DyHKIUS mone3HOCTH. Kpusble
Oe3paznuuus. llpenenvHas monie3HocTh Omara. KoaddunmeHT mnpenaenbHONW >KBHBAJICHTHOU
3aMeHbl Onar. MaTtemaTudeckass MOJAEb 3aJaud MOTPEOUTEIbCKOro BhIOOpa. Pemenue 3amaun
MOTPEeOUTETHLCKOTO BHIOOPA.

Puck u noxonHocts noprdens neHHsx Oymar. OOmias 3agada pacupeaeeHus KarnuTaia.
Koppensus neHHsix 6ymar u puck. Mozenb onTUMuU3aluy nopTdesns HeHHbIX Oymar.
[Tpumenenue craructuueckux GyHkuuid U uactpymentapus “Tlouck pemenus” MS Excel s
peleHus 3a1a4y ONTUMHU3ALMK NOPTQENs LIEHHbIX OymMar.

Monayasb 3. IluHamuyeckoe nporpamMmmMupoBanne. MeToabl ceTeBOro NJIAHUPOBAHUS H
TEOPUH UTP

Tema 6. MeTo1bI M MOAETH TMHAMUYECKOT'O IPOTpaMMHUPOBaHMsL. 3aaua o pacipeaeeHIH
CPEICTB MEXY NPEATPUATUIMHU.

OOmrast mocTaHOBKA 337]audl TUHAMUYECKOTO NMPOrpaMMHUPOBaHUsA. 3a/1a4a JMHAMUYECKOTO
IpOrpaMMHUpPOBaHUs TomIaroBoil ontumusanud. OCOOEHHOCTH MOJAENM JIUHAMHYECKOIO
nporpamMmmupoBanud. llpuHnun ontumanbHOCTH. YpaBHeHMsT bemimana. DkoHOMMUECKHe
3a[]a4i, PeIacMble METOJaMU JUHAMUYECKOTO POrpaMMHUPOBaHUS.

ITocranoBKa 3a7a4y ONITUMAIIBHOTO PACIIPEAEICHUS CPEACTB MEXKAY IPEANPUATUAMU
HenpepriBHas Moaenp pacnpenencHus pecypcoB. JJuckpeTnas tTnHaMmudecKast MOJEIb
ONTUMAJILHOI'O PACIIPENEIICHHS CPEICTB MEKAY IPEAIPUATUAMU

Tema 7. OCHOBHBIE TOHATHUS CETEBOIO IUTAHUPOBAHMSL. AHAIN3 U ONTUMHU3ALUS CETEBBIX
MoJieen

CereBast MOJIeNIb U €€ OCHOBHBIE 3JIEMEHTHL. [10psII0K MOCTPOCHNUS CETEBBIX TPAPHUKOB.
OxuaemMoe BpeMsl BBITIOJHEHHs padOT U €r0 METOIbI pacyeTa. DKCIEPTHBIN METOJT pacueTa
0’KH/1aeMOT0 BPEMEHU BBITIOJITHEHHS padoT.

ITapametpsl ceTeBbIx Moaenel. [Tonstue o mytu. Kputnueckue u noAKpUTUYECKUE ITYTH
U UX pacueT. BpeMeHHbIe mapamMeTphl ceTeBbIX IpadUKOB. pe3epBbl BpEMEHHU ITyTel, paboT
coObITHH U UX pacyeT. CeTeBoe MIaHUPOBAHUE B YCIOBHIX HEONPEACICHHOCTH.

Meroapl aHaIM3a U ONTUMHU3AINH CeTeBBIX IpadukoB. Korddurment HanmpsHKeHHOCTH
paboTbl. ONTUMH3ALKS CETEBOTO rpauka METOI0M «BPEMSA-CTOMMOCThY. DBPUCTUUECKUN
meTo[. [IpuMenenne MeToa TMHEHHOr0 MPOrpaMMUPOBAHUS ISl ONTUMH3AIMHI CETEBOTO
rpaduxka. [Ipumenenue nnctpymentapus “Tlouck pemenus” MS Excel nis ontumuzanum
ceTeBoro rpaduka.

Tema 8. OCHOBBI TEOpUHU UTP
3amaun UTPOBBIX METOAO0B 00OCHOBaHMs perieHui. KOH(QIUKTHBIE CUTYallMl B UTPOBBIX
3agavax. MrpoBele MOAETM SKOHOMHYECKHX MPOIECCOB: OCHOBHBIC mMOHATHs. «[lapHbBIe» WM
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«MHOKECTBCHHBIE» WIpPOBble MoOACHU. lIOHATHSA cCTpareruu M ONTUMAIbHOM CTPATEIHH.
AHTaroHUCTUYECKHUE UTPBI.

Marpuynsle urpsl B 5KOHOMUKE. HmkHAS M BepxHsAs LeHa urpel. «MakcumuH» u
«MHMHHMMAKC)» KaK BHUJbI BBIMTPBIIICH. Y CTONYMBBIE U ONITHUMAJIbHBIE YHCTHIE cTpareruu. Mrpa c
NOJHOM HH(pOpMaIuei.

Mertonpl pemieHuss MaTpuUuHbBIX Wrp. JloMHUHMpYIOLIHME M JOyOJUpPYIOIIME CTpaTeTHH.
I'apaHTHpOBaHHBIN BBHIUTPHIILIL.

Csenenue 3a7a4 TEOPUU UIP K 3a7a4aM JIMHEWHOTO IPOTPaMMHUPOBAHUS

«Urpel ¢ nmpupopoi». OLeHKa pucka B «urpax ¢ npupojoi». Kpurepuil olieHKH pHCKa.
Kputepnii, OCHOBaHHBII Ha H3BECTHBIX BEPOATHOCTHBIX  COCTOSIHUSIX  <«IIPUPOJBI».
MakcumuHHBIN kpuTepuit Banpna. Kpurepuit neccummsma-ontumusma ['ypeuna. Kpurepnii
MHUHUMAaKCHOTO prucka CiBHKa.

4.3.2. Cooeporrcanue 1a00pamopHo-npaKmuyecKux 3aHamuil no OUCYUnIUHe.
Moayab 1. MeToabl JTUHEHHOT0 NPOrPAMMMPOBAHUS

Tema 1. [Ipenmer, 3agauu Kypca UcciieIOBaHUE ONEpalliii © METOIbl ONITUMHU3ALIUU
(MpaKTHYECKOE 3aHATHE).
Bomnpock! k Teme:

1. OcHoBHBIE MOHATHS, IPEAMET U 33JJa4H Kypca.

2. MaremaTu4ecKkrue MOJCIIH UCCIIEOBAaHUS OTICPAITHA.

3. Oco0eHHOCTH METOJI0JIOTHH UCCIICAOBAHUS OTIEPAIIHA.

4. Dtanbl peanu3anus METOJOB MCCIICIOBAHUS OEpaIUi.

Tema 2. JInneliHOE MpOrpaMMUPOBAHUE B SKOHOMUKE. MeToAbl penieHust 3aj1a4 JUMHEUHOTO
IIPOrPaMMHUPOBAHHUS
(MpaKTUYECKOE 3aHATHE).
Bompocsl k Teme:
1. CymHocTs 33724 ONTUMHU3AIOHHOTO THIIA.
2. OO0mas 3a/1a4a JMHEHHOTO IPOTPAMMHUPOBAHUS
3. Knaccuueckue  SKOHOMHUYECKHE  3aJayd, peulaeMble  METOJaMH  JIMHEHHOTO
IPOrPaMMHUPOBAHHUS
['padpuaeckuii Mmeroa. CUMIIIIEKC METO/.
Pemenue na [I9BM 3anau inHENHHOT0 NpOorpaMMHpOBaHUS.
JIBOMCTBEHHBIE 3a]a4H JIMHEWHOTO TPOrPaMMHUPOBAHUS U UX CBOICTBA.
[Tpumenenne nncrpymentapus “Tlouck pemenus” MS Excel u 6ubnuoreku optimize u
cvxpy u3 Phyton st perienus 3aad TMHEHHOTO MPOrPaMMUPOBAHUS

No gk

Moayasb 2. CnenuajibHbIe 321241 UCCIIEA0BAHMS ONePANU U MeTOIbl HeJIMHEHHOT 0
NMPOrpaMMHUPOBAHUSA

Tewma 3. 3agaun IETOYUCICHHOTO TUHEHHOTO TPOrPAMMHUPOBAHMS.
(MpaKTHYECKOE 3aHATHE).
Bomnpock! k Teme:
1. ®opmynupoBka ¥  METOABI  PEIICHHUS  3aJayd  LEJIOYUCICHHOTO  JIMHEHHOTO
IPOrpaMMHUPOBAHUA.
2. Meron I'omopu.
3. Merton BeTBEH U TpaHUIL.

Tewma 4. TpancnopTHas 3aga4a. MeToapl ONTUMHU3AIMH TJIaHA TTEPEBO30K
(MpaKTHYECKOE 3aHATHE).
Bomnpock! k Teme:
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DKOHOMHUKO-MaTeMaTU4ecKasi MOJIeNIb TPAHCIIOPTHOM 3a1auu U €€ MOAU(DUKAIIHH.
MeTo/b1 cocTaBIeHHs OMOPHOTO TJIaHA IEPEBO3OK.

Mertoa noTeHIIIAI0B.

[Tpumenenue 6ubmmoreku cvxopt.modeling Phyton st pemenus 3agaun TpaHCIOPTHOTO
THUIIA

el AN S

Tema 5. MeTosibl HETMHENHOTO MPOrPaMMHUPOBAHUS.

(TpakTUYECKOE 3aHATHE).

Bomnpocsl k Teme:

dopmyaupoBKa U KiaccupuKalus 3a/1a4 HEJIMHEHHOro MPorpaMMHUPOBAaHUS
AHaTUTHYECKHE METOJIBI ONTUMH3AINH 33724 HEIMHEHHOTO MPOTPaMMHPOBAHUS
[TpubnmkeHHbIe METOABI ONITUMU3ALINHI 33]]a4 HEJTMHEHHOTO IPOrpaMMHUPOBaHUS
Monens ToTpeOUTeNHCKOTO BEIOOPA.

Mopaenb onTuMu3aIu nopTdens 1eHHbIX Oymar.

agrwpdE

Moayasb 3. IlnHamuyeckoe nporpamMmmMupoBanmne. MeTobl ceTeBOro NJIAHUPOBAHUS H
TEOPUH UTP

Tema 6. MeTo1bI M MOAETTH TMHAMUYECKOT'O IPOTpaMMHUpPOBaHMsL. 3aaua O pacipeaeeHIH
CPEICTB MEXy MPEANPUATUIMHU.

(MpaKTHYECKOE 3aHATHE).

Bomnpock! k Teme:

OO01mast moCTaHOBKA 3a/1a4¥ TUHAMUYECKOTO MTPOTPAMMHUPOBAHHUS

[TpuHIIMTT ONTUMAJIBHOCTH M ypaBHEHUs benmmana

[TocTanoBKa 3a1a4i ONITUMAIBHOIO PACTIPEAEIEHUS CPEACTB MEKIY ITPEANPUATHAMMU.
HenpepriBHast Moienb pacnpeiesieHus: pecypcoB

JluckpeTHas qTuHaAMHYECKasi MOJIEIb ONITUMAJIbHOIO PAacIpeAEICHUs PECYPCOB

IS

Tema 7. OCHOBHBIE OHATHS CETEBOTO TUIAHUPOBAHUS. AHAIU3 M ONTUMHU3AIUS CETEBBIX
MoJeen
(MpaKTHYECKOE 3aHATHE).
Bomnpock! k Teme:
1. CymHocTb, 371€MEHTHI U IIpaBHiia MOCTPOCHUS CETEBBIX MOJIEIEH
2. Metonbl ceTeBoro mianupoBanus. Mero kputudeckoro nytu (CPM)
3. Metozpl aHanIM3a U ONTUMH3AIMH CETEBBIX T'PapUKOB
4. TlpumeHeHHE METOJOB JIMHEHHOIO NPOrpaMMHUPOBAHMS Ul ONTHMHU3ALMH CETEBOTO
rpaduka.
5. IlpuBeneHue 3amaun CETEBOTrO IUIAHUPOBAHMA K 3a/lauye JIMHEHHOrO MPOrpaMMUPOBAHUS
U pelieHue ¢ noMoursio nHcTpymMentapus “Ilouck pemenns” MS Excel

Tema 8. OCHOBBI TEOPHH UTP
(MpaKTHYECKOE 3aHATHE).
Bomnpock! k Teme:
OcHoBHBIE TIOHATHUS TeopuH urp. Kimaccuduxarms urp.
CgolicTBa MaTpuuHbIX Urp. rpa ¢ HysneBoil cymMon
HuxHss 1 BepxHas 1ieHa UIpbl B UUCTBIX CTPATETUAX, UX PACUET.
CMmeniaHHble CTpAaTEruu, pacyeT UX XapaKTEPUCTHUK.
CBeneHue 3a7jaun TEOPUU U K 3a7a4aM JIMHEHHOTO POrpaMUpPOBaHUS.
Pemenne MaTpuyHBIX UTP ¢ ToMOIIbI0 HHCTpyMeHTapus “Ilouck pemenus” MS Excel.
[IpumeneHne cTaTucTHUECKUX (QYHKIMNA It OLEHKU Kputepues “Urpbl ¢ mpupoaoi”
OCO0OEHHOCTH «UTPHI C IIPUPOION».
Onenka pucka B «urpax ¢ Ipupoaoin»
Kpurepuii ['ypBuna

o wbdE

© o~
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10. Kpurepuii CaBumxa
11. Kpurepuii Banpna
12. Kpurepuii Jlarutaca

JlabopaTopHbie padoThl (JIa0OPATOPHBIH NPAKTHKYM)

1. JIaGoparopnas padota Nel: Pemenne sKOHOMUUECKHX 3a/1a4 ONTHMHU3AIMOHHOTO THTIA

2. Jlabopatopnas pabota Ne2: Kiaccuueckue S5KOHOMUYECKUE 331a4H TMHEHHOTO
IPOrPaMMHUPOBAHHUS

3. JlaboparopHast pabota Ne3: Pemienue 3aauu TMHEHHOTO LEIOYHUCIEHHOTO
nporpammuposanus (3JILIT)

4. JlaboparopHas pabota Ned: Pemenue 3a1aun ONTUMHU3AIMN TUIaHA TIEPEBO30K

5. JlaGopaTtopHnas pabota Ne5: Perenue 3aaui HEIIMHEHHOTO MPOTPAMMHUPOBAHUS C
nomotisio MS Excel

6. JlabopaTtopHas paborta Ne6: Pacnipenenenne KanmuTaIbHBIX BIOKEHUNA MEKITY
IPEIPUATHIMHI

7. JlabopaTtopHas pabora Ne7: AHaJIM3 ¥ ONITUMH3AIUS CETEBOTO rpada

8. JlabopartopHas padota Ne8: Pemenue 3axay Teopuu urp

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

Tpagunuonnsie 00pa3zoBaTeNbHbIE TEXHOJIOTUHU - JIEKLIIUU B COYETAHUH C IPAKTHUYECKUMHU
3aHATHSIMH, CEMUHapaMd U C Ja0OpaTOpHBIMH pabdoTaMHU, CaMOCTOSTEIbHOE W3YYCHUE
onpesieNieHHBIX pa3zenioB. lcronb3oBaHHe MEPCOHATIBHBIX KOMIIBIOTEPOB MPH BBINOJIHEHUU
1ab0paToOpHBIX pabOT W Cclade UTOTOBOTO 3K3aMeHa. UTeHue JEeKIUH C HCIOJIb30BaHHEM
KOMIIBIOTEpA U MPOEKTOPA, IPOBEJCHHE TaOOPATOPHBIX paOdOT B KOMIILIOTEPHOM KJlacce.

[Mpn peanuzanmu y4eOHONW IJUCIMILTAHBI HCHOIB3YIOTCS JJIEKTPOHHBIE MPAKTUKYMBI,
JJIEKTPOHHBIE YUYEOHHKH, MPE3CHTAllUU CPEICTBA JAMATHOCTUKH M KOHTPOJS, pa3paboTaHHBIE
crieruanucTaMu kadeaps! T.1.

VYaenbHbII Bec 3aHATUH, NPOBOAMMBIX B HHTEpakTUBHOM ¢opme, coctaBisier 20%
ayIUTOPHBIX 3aHATHUM.

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOAATEIbHOH Pa0doThI CTY/ICHTOB.
Dopma KOHMPOAL U Kpumeputl OYyeHOoK
B cooTBeTcTBUY ¢ Yy4EOHBIM MIIAHOM MPEAYCMOTPEH 3K3aMEH B YETBEPTOM CEMECTPE.
@opMbl  KOHTPOJIA: TEKYIIMHA KOHTPOJb, MPOMEXKYTOUYHBIM KOHTPOJb IO
MOJAYJIIO, WTOTOBBIA  KOHTPOJb MO  JUCHUIUIMHE  MPEANOJararoT
clenymollee pacrpeaencHue 0aaios.
Texymuil KOHTPOJIb
* Bemmonnenue 1 nomamaeit pabotsr 10 6amios
* AKTUBHOCTH B cucteme Moodle 10 6amios
[TpoMeKyTOUHBIN KOHTPOJIb
[TpumepHoOe pacmpeseieHne BpEMEHH CaMOCTOSTeIbHONU pabOThI CTYJCHTOB

[Tpumepnas dopmupyembie

o TPYAOEMKOCTb, | KOMIICTCHIIMU

Bun camocTositenpHOM pabOThHI .
OYHas
Texymas CPC

paboTa ¢ JEKIMOHHBIM MaTEePHAIOM, C y4eOHOM 4 YK-2
JUTEPATypOi
OTIEPEIKAIOIIAst CaMOCTOsITeIbHAs paboTa (M3y4eHHEe HOBOTO 2 OIIK-6
MaTepuaia 0 ero U3JI0KEeHUs Ha 3aHSATHUSX )
CaMOCTOSITEIIbHOE N3yUEHUE Pa3/IeIOB TUCIIUILIAHBI 8 | OIIK-6
BBITTIOJTHEHUE JOMAIIHUX 3aJaHui, JOMAaITHUX 6 OIIK-6
KOHTPOJIBHBIX pabOT
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MOJTrOTOBKA K J1a00paTOpHBIM paboTaM, K MPaKTHYECKUM U 2 OIIK-1, OIIK-
CEMHUHAPCKHUM 3aHATHSIM 6
MOJATrOTOBKA K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM, 4 YK-2, OIIK-1,
3auéTam OIIK-6
TBopueckasi npodjieMmHo-opueHnTupoBanHass CPC

BBINOJIHEHHE PaCYETHO-TpauIecKux paboT 4 | OIIK-1
MIOUCK, U3yYCHHE U Mpe3eHTALUs HHPOPMAITUH 110 OIIK-1
3aJIaHHOM TIpo0JIeMe, aHAIN3 HAyYHBIX ITYOJIMKAITUN 110 2
3aJJaHHOU TEMeE
uccieaoBarenbekas pabora, yuactue B KOHPEpEeHIHIX, 2 OIIK-1
CEMUHAapax, OJMMITHAIAX
aHaJIM3 JaHHBIX MO0 3aJJaHHOW T€ME, BBIIIOJIHEHHUE PACUETOB, OIIK-6
COCTaBJIEHUE CXEM U MOjelieil Ha OCHOBE COOPaHHBIX 2
JAHHBIX

Hroro CPC: 36

CamocrositennbHast  pabdora cryaeHtoB (CPC) BkIOYaeT KOHTPOIUPYEMYIO U

BHEAYJIMTOPHYIO CAMOCTOSITENIbHYIO pa0oTy, HalpaBjieHa Ha MOBBILICHUE KauecTBa OOY4EHHS,
yrayOneHne W 3aKkpeIuieHWe 3HAHW CTYACHTa, pa3BUTHE AaHAJIMTHYECKUX HABBIKOB TIO
npobsieMaTuke y4yeOHOW AMCHMILIMHBI, aKTUBU3ALMIO Y4eOHO-TIO3HABATEIbHON NEATEIbHOCTH
CTYJICHTOB U CHMI)KEHHE ayJUTOPHOW Harpy3ku. YacTb mporpaMMHOr0 MaTepuajia BHIHOCUTCS
JUISL CAMOCTOSITETILHOTO BHEAYIUTOPHOTO M3YYEHHUS C MOCIEAYIOUIMM TEKYIIUM WU UTOTOBBIM
KOHTPOJIEM 3HAHMN Ha 3aHATUAX WM dk3ameHe. Kontpons CPC u oueHka ee pe3ynbTaTroB
OpraHM3yeTcsi Kak CaMOKOHTPOJIb (CaMOOIIEHKA) CTY/IE€HTa, a TakKe KaK KOHTPOJb U OIEHKa CO
CTOPOHBI TIpEroAaBaTensi, HampuMep B Xoje coOecemoBaHus. bammel, momydenneie mo CPC
CTYJEHTOM, 00sI3aTeJIbHO YYUTHIBAIOTCSI IPU UTOTOBOI aTTecTaluu 1o Kypcy. @opmbl KOHTPOIIS
CPC BkIIOYAIOT: TECTHPOBAHHE, YCTHYIO Oecedy MO TeMe C TMpernojaBareieM; BBIOJHECHUE
WHAUBUAYAIBHOTO 3aJaHUs U JIp.

Ponp crynmenta B CPC - caMOCTOATENHHO OPraHW30BBIBATH CBOIO y4eOHYIO paboTy To
MPEIOKECHHOMY TIpenoaBaTesieM, MeToaudeckn obecriedeHHoMy tiany. CPC mo kypcy
YUUTHIBACT WHIUBUyaTbHBIE OCOOCHHOCTH CIIyIIAaTelIe M BKJIIOYAaeT HE TOJBKO 3aaHus,
CBSA3aHHBIE C pEHICHHEM THUIOBBIX 3a/Jay, HO TaK)Ke TBOpUYECKHE 3ajaHus, Tpelyrolue
CaMOCTOSITENILHO «I00BIBATh» 3HAHUS M3 Pa3HBIX 00JACTeid, TPYNIUPOBATh U KOHIIEHTPUPOBATH
WX B KOHTEKCTE KOHKPETHOH pemiaeMoil 3amgaud. TexXHOJOoTHUs OOy4YeHHUs MpeaycMaTpUBaeT
BBIPA0OTKY HABBIKOB IMPE3CHTAIUU PE3YJIBTATOB BBHIMOTHEHHOTO WHAWBHUIYAaTbHOTO 33/JaHUS U
CO3JIaHWE YCIIOBUM 11 KOMaHJIHOW pPaOOThl HaJl KOMIUIEKCHOM TEMOW ¢ pacmpeneieHueM
(GYHKIUI ¥ OTBETCTBEHHOCTH MEXIY WICHaMU KoJulekTuBa. OleHKa Pe3yabTaTOB BBITIOTHEHUS
UHAMBUAYAIbHOTO 3aJaHUsl OCYILECTBISETCS 1O KPUTEPUSM, HU3BECTHBIM CTY/ACHTaM,
OTpaKAIOIIUM HanboJee 3HAaYMMBbIE aCTIeKThI KOHTPOJIS 32 BHITIOJTHEHUEM 9TOTO BHJIa PadoT.

Pa3gennl 1 TeMBI A5
CAMOCTOSITEJILHOTO U3YYEeHUsI

Buabl u conepkaHue caMOCTOATEIbHON PadoThI

CeeneHusi 00 UCTOpUM BO3HUKHOBEHUS
JTUCLUUIIMHBI UCCJIEIOBAHUE ONepalnu
1 MeToabI onTUMHU3anuu. OcoOeHHOCTH
MOJICJIUPOBAaHUSA B SKOHOMHUKE. MeTto-
JTOJIOTHSI UCCIICIOBAHUSI OTIepaIiui

-KOHCIIEKTHUPOBaHHE TEPBOMCTOYHUKOB U JIPyroi
y4eOHOI TUTepaTyphl;

-nmpopaboTka ydyeOHOTO Marepuajna (10 KOHCIIEKTaM
JeKIMA y4eOHOH M HAaydHOM JIMTEpaType) U IMOATro-
TOBKa JIOKJIa/I0B Ha CEMUHApax U MPAaKTUYECKUX 3aHs-
TUSIX, K yIaCTUIO B TEMATHUECKUX TUCKYCCHSIX;
-MIOUCK W 0030p HAYYHBIX IMYOJMKAIUA W DJICKTPOH-
HBIX MCTOYHHMKOB HMH(OpMAIMH, MOATOTOBKA 3aKIIIO-
YeHUs 110 0030pYy;

-paboTa ¢ TecCTaMM U BOIIPOCAMH Il CAMOIIPOBEPKH;

Knaccuueckre sKOHOMHYECKHE 3aJadu
peiracMbIC  MCTOAAMU  MATCMATHU4C-

-KOHCITIEKTUPOBAaHHE TIEPBOMCTOYHUKOB W JPYrou
y4eOHOI TUTepaTyphl;
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CKOI'0 MPOTPaMMHUPOBAHUS
[Ipsamass m ABOMCTBEHHas 3aJayul JiM-
HEHUHOI0 IIPOrpaMMUPOBAHUS

Teopust IBOWCTBEHHOCTH.

OOBEKTHBHO - 00YCIOBIEHHBIC OIICHKU
IBOMCTBEHHOH 3a1aUn

-popaboTka y4yeOHOro marepuaia (1Mo KOHCIEKTaM
JEKIU y9eOHOW M HAay4dHOW JUTEpaTrype) W TOJAro-
TOBKA JIOKJIaJI0OB HA CEMUHApaxX M MPAKTHUECKUX 3aHs-
THUSIX, K yJaCTUIO B TEMATHUECKUX JUCKYCCHSIX;
-IOMCK M 0030p HAyYHBIX MYOJUKAIUH M 3JIEKTPOH-
HBIX MCTOYHHUKOB HMH(OpMaIuM, MOATOTOBKA 3aKJIO-
4eHus Mo 0030py;

-paboTa ¢ TecTaMM U BOIIPOCAMH Ul CAaMOIIPOBEPKH;
-peleHue 3a1ay, ynpaxHeHUM;

- pellIeHHe TOMAIIHUX KOHTPOJIbHBIX 3ajau.

Yd4er mponmycKkHOW CIOCOOHOCTH B MO-
JIeNsIX TPAHCIIOPTHOTO THUIIA.
MHoroaTamnsble 3aJja4i TPAHCIIOPTHOTO
THUIIA.

HrepalluoHHBI  aNrOpuT™M  peILIEHUs
TPAHCHOPTHOM 3aJa4H.

3amaya 0 HA3HAYCHUSX.

3agaya KOMMHUBOSKEpA.

-KOHCIIEKTHPOBAHUE TEPBOMCTOYHUKOB U  JIPYroi
y4eOHOM JTUTEPATYPHI;

-popaboTKka y4eOHOro marepuaia (1Mo KOHCIEKTaM
JEKIU y9eOHOHW M HAayYHOW JUTEpaTrype) W TOJAro-
TOBKA JIOKJIaJI0OB HA CEMUHApaxX M MPAKTHUECKUX 3aHs-
THSIX, K YHaCTHIO B TEMaTHUECKHUX JTUCKYCCHSAX;
-IOMCK M 0030p HAYYHBIX MYONUKAIUHl M 3JIEKTPOH-
HBIX MCTOYHUKOB MH(OpMaNWu, MOATOTOBKA 3aKJIIO-
YeHus 1Mo 0030py;

-paboTa ¢ TeCTaMu M BOIIPOCAMH IS CAMOTIPOBEPKH;

- pelIeHne JOMaITHUX KOHTPOJIbHBIX 3ajad.

Mogenu BBIIYKIOrO MpOrpaMMHUpPOBa-
Hus. Teopema Kyna-Takepa.

@DyHKIUSA MOJE3HOCTH B TEOPUM IO-
TpebsieHus.

3ajaya onNTHUMM3alUMA HOPTQENs LeH-
HBIX OyMmar.

-KOHCIIEKTHUPOBaHHE TEPBOMCTOYHUKOB U JIpyroi
y4eOHOI TUTepaTyphl;

-mpopaboTka ydyeOHOro Marepuajna (1m0 KOHCIIEKTaM
JeKIMA y4eOHOW M HAay4YHOM JIMTEpaType) U IMOATrO-
TOBKa JIOKJIa/I0B Ha CEMUHApax U MPAaKTUYECKUX 3aHs-
TUSIX, K yIaCTUIO B TEMATHUECKUX TUCKYCCHSIX;
-MIOUCK W 0030p HAYYHBIX IMYOJMKAIUA W DJICKTPOH-
HBIX MCTOYHHUKOB HMH(OpMAINH, MOATOTOBKA 3aKIIIO-
YeHUs 110 0030pYy;

-paboTa ¢ TecTaMH U BOIIPOCAMH Il CAMOIIPOBEPKH;

- pelieHre JOMaIIHUX KOHTPOJIbHBIX 3a]1ay.

OCHOBHBIE MTOHATHUSA TCOpHUU ONTUMAJIb-
HOTO YIpaBJICHUSI.

3aiaua pacnpeesieHus: CpeaCTB MEXKIY
IPEIIPUITHIMH.

3anaga o 3aMeHe 000pyIOBaHUSI.
Mopenu ynpaBieHus 3amacamu.

-KOHCIIEKTHPOBAHUE TIEPBOMCTOYHUKOB U  JIPYrou
y4eOHOM JTUTEPATYPHI;

-npopaboTka y4yeOHOro marepuaia (1Mo KOHCIEKTaM
JEKIU y9eOHOW M HAay4dHOW JUTEpaTrype) W TOJAro-
TOBKA JIOKJIaJI0OB HA CEMUHApaxX M MPAKTHUYECKUX 3aHs-
THSIX, K YHJaCTHIO B TEMaTHUECKHUX JTUCKYCCHSX;
-IOMCK M 0030p HAyYHBIX MYOJUKAIUI M 3JIEKTPOH-
HBIX MCTOYHHKOB MH(OpMaNWU, MOATOTOBKA 3aKJIIO-
YeHus 1Mo 0030py;

-paboTa ¢ TeCTaMu M BOIIPOCAMH IS CAMOTIPOBEPKH;

- pelIeHne JOMAITHUX KOHTPOJIbHBIX 3ajad.

Ynopsgouenue cereBoro rpaduka. Ilo-
HATHE O MYTH.

MeTtoapl  omnpeneneHuss  0KHUIaeMOTo
BPEMEHH BBINIOJTHEHHsI pa0OT Ha cere-
BOM rpaduke: CTaTUCTHYECKUE MU IKC-
MEPTHBIX OIICHOK.

AHanu3 U ONTUMHU3ALUS CETEBOTO Ipa-
buka

-KOHCIIEKTHUPOBaHHE TEPBOMCTOYHUKOB U JIPYroi
y4eOHOI TUTepaTyphl;

-nmpopaboTka ydyeOHOTrO Marepuajna (1m0 KOHCIIEKTaM
JeKIMA y4eOHOW M HAay4YHOM JIMTEpaType) U TMOATrO-
TOBKa JIOKJIa/I0B Ha CEMUHApax U MPAaKTUYECKUX 3aHs-
TUSIX, K yIaCTUIO B TEMATHUECKUX TUCKYCCHSIX;
-MIOUCK W 0030p HAYYHBIX IMYOJMKAIUA W DJICKTPOH-
HBIX MCTOYHHMKOB HMH(OpMAIMH, MOATOTOBKA 3aKIIIO-
YeHUs 110 0030pYy;

-paboTa ¢ TecCTaMM M BOIIPOCAMH Il CAMOIIPOBEPKH;
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- PCHICHUC NJOMAITHUX KOHTPOJIbHBIX 3a4a4.

AHTaroHUCTUYECKUE UTPBI.
MareMaTH4ecKyo MOJEIb CMELIaHHON
CTpaTEruu JBYX MPEANPUATHI KOHKY-
PEHTOB.

Urpsi ¢ cemioBoit Toukoit. Cutyanus
paBHOBeCHS.

CyIIHOCTh KPUTEPHSI, OCHOBAHHOTO HA
M3BECTHBIX BEPOSITHOCTHBIX COCTOSI-
HUSAX «IPUPOJIBI» U €TO
MaTeMaTH4YeCcKas 3aIllch

-KOHCIIEKTHUPOBaHHE TIEPBOMCTOYHUKOB U JIPYroi
y4eOHOI TUTepaTyphl;

-nmpopaboTka ydyeOHOTO Marepuana (10 KOHCIIEKTaM
JeKIMA y4eOHOW M HAay4YHOM JIMTEpaType) U IMOATrO-
TOBKa JIOKJIa/I0B Ha CEMUHApax U MPAaKTUYECKUX 3aHs-
TUSIX, K yIaCTUIO B TEMATHUECKUX TUCKYCCHSIX;
-MIOUCK W 0030p HAYYHBIX IYOJMKAIUA W DJICKTPOH-
HBIX MCTOYHHUKOB HMH(OpMAINH, MOATOTOBKA 3aKIIIO-
YeHUs 110 0030pYy;

-paboTa ¢ TecTaMH U BOIIPOCAMH Il CAMOIIPOBEPKH;

- peleHne JOMaIIHUX KOHTPOJIbHBIX 3a]1ay.

Wnctpymentapuit MS Excel : «[Touck
pemenus»; hpyakuaun CP3HAY,
JCII, KOBAP, MYMHOX,
CTAHJAPTOTKJIOH, MOBP, MUH,
MAKC, CYMMAIIPOU3B,
a0COIIIOTHAS ¥ OTHOCHTEJIbHAS
ajipecarus siueeK, KOmupoBaHHUe
dbopmyI1, MaKpOCHI

N3yuenne JOKYMEHTALUH [IPOrPaMMHOI0
o0ecrieueHus

Cpena Anaconda, Jupyter Notebook.
bubnmuorexkn Phyton: Pandas, NumPy,
Matplotlib, SciPy,

Hoxymerarmus Phyton mo QyHkumsaMm:
optimize, cvxpy, cvxopt.modeling

N3yuenune
o0ecrieueHus

JNOKYMEHTaLUU IIPOrPaMMHOTI0

7. ®OH/1 OLIEHOYHBIX CPeCTB /Jisl MPOBeAeHUs TeKYIero KOHTPOJIsl ycneBaeMoCTH,
MPOMEKYTOYHOM ATTEeCTAIUM N0 UTOTaM OCBOECHUS TMCUMILINHBI.

7.1. TunoBbIe KOHTPOJIbHBIE 3aJAHUS

KoMmieKkT TecTOBBIX 3aaHMi
1. PacimmpenHas cucreMa ypaBHEHUH B 3ajjadyax JIMHEHHOTO MPOTrpaMMUPOBAHUSI NIPEACTABISAET
coboii cucreMy, MoaydaeMyro U3 UCXOTHOM 1Mocie BBOAa

a) AOMOJIHUTCIIbHBIX ICPCMCHHBIX

0) BcmoMoraTeTbHBIX U (PUKTUBHBIX TIEPEMEHHBIX

B) OCHOBHBIX IICPECMCHHBIX

F) OCHOBHBIX M JOIIOJTHHUTECIbHBIX IIEPEMEHHBIX

2. Ilo kako# ¢opMyie pacCUUTHIBAIOTCS SJEMEHTHI CTOJIONAa CBOOOTHBIX WICHOB OYEPEIHOU

CUMILIEKC-Ta0IHIBI?

3. Pa3zpematonuii crosnben cuMIuieKc-Tabaubl ONTUMHU3AIMOHHON 33a1auu, perraeMoi Ha max -

a) crosiber, Ha KOTOPOM DAaCHOJIOXKEeH HauOOJBbIINK OTpUIATEIbHBIN KO3(DPHUIMEHT IeseBoi

' a..b ' a b
a) by =b——— 6) by =bj ———
qs dis
aishs ' CRNN
B) b =bj - r) b =b; -
gs djg
3TO
byHKIUHA
0) croxaber,

KO3 PUITMEHTOB 1IeIeBOM PYHKITUN

Ha KOTOPOM DAaCHOJIOXKEHO HauOoJbIee Hu3

3HAUCHUH OTPULATCIIbHBIX
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B) CTPOKa, Ha KOTOPOH pacroioskeHa HanOoIbIIasi BETUYMHA OTPaHHUYUTEIS
T') CTPOKa, HAa KOTOPOH pacroyiokKeHa HauMEeHbIIasi BeIMYMHA OrpPaHUYUTENS

4. O1ieHOYHBIE OTHOIIECHUS KKI0M CTPOKH CUMILUIEKC-Ta0IUIbI PaBHBI
a) |b, /a,|,ecrub, >0,a, >0 6) |b,/a,|.ecrub, >0,a, <0
B) |b,/a,|,ecrub, <0,a, >0 r) |, /a,

,eciub, <0,a, <0

5. B 1-i1 cummexc-tabnuiie 1 S COOTBETCTBEHHO pasperiaronas cTpoka u croidern. Ilo kakoi
dbopMyIie onpeaenstoTCs ANEMEHTHI 2-i CUMITEKC-TaOIUIIbI
Qi * Q. Qi * A Qi *a: . *a
)aj-——  Oag-—_—  Bag-— 1) Bgs ——
as gs gs ]
6. basuc 1-if cumruIeKc-TabauIlbl ONTUMHU3AIMOHHON 3a7a4id COACPKUT YETHIPE MEPEMEHHBIX.
CKOIBbKO TIEpEMEHHBIX Oy/eT B Oa3uce 5-i CUMILIEKC-TaOIUIIbI

a) 4YeThIpe 0) mITh B) OJIH T) 1Ba

aj
a

7. Kakas u3 crneayronmx 3anucei 1eneBo PyHKIUN TMHEHHOTO MPOrPaMMHUPOBAHHUS SIBISETCS
BEKTOpHOU (hopMoii 3anucu?

a) F=C=*X 6) F=) Cj*X;
8. HaiinuTe npaBUIIbHYIO 3aIIUCh YCIOBUNH-OTPAHUUYEHUH 3aa4y JIMHEHHOTO MPOrpaMMHUPOBaHUS
n - m J—
a) Zaijxjsbi, i=1m 0) Zaijxjsbi, ji=Ln
j=1 i=1
n - n R
B) Zaijxijsbi, i=1Lm T) Zijjsbi, i=1Lm
j=1 j=1

9. Kakoe u3 cleayromux yCIOBUM-OIPaHUYEHUN SIBJISIOTCS OTPaHUYCHHUSAMU Ha (OHI BpeMeHH
pabotsl MammH B 3agade JI.B. Kantoposuua?

n m
a) inj < Bi , i:1,m 6) ZXij < Bi ,j:1,n
j=1 i=1
m n
B) Zaijxij =A ,J=1n T) Zaijxij = Ai ,iI=1,m
i=1 j=1

10. Kakoe w3 creaylolmX YCIOBUM-OTPAaHUYEHUN  SIBJISAIOTCS  OTPAaHMYEHUSMHU  I10
YIOBJIETBOPEHHUIO MOTPEOHOCTH B MpoayKuu B 3agade JI.B.Kantopouua?

m n
i=1 =1
n m

B) zxij < Bi ,i=1m r) inj < Bi ,j=1,n
=1 i1

11. MeTozap! HETOYHCICHHON ONTUMHU3AUN MOXKHO Pa3AeiTh Ha CIeIyIOIue OCHOBHBIE
TPYIIIbL:

a) OTCEYEHUs, KOMOMHATOPHBIE, TPUOIMKECHHbIE

0) oTceyeHHs, KOMOMHATOPHBIE, HTPOBBIC

B) OTCEUYCHMS, CUMILIICKC, TPHOIMKEHHbIE

T') OTCEUYCHUSI, CUMILIEKC, TpaduiecKkue

12. Meton ['omopu i1 penieHust 3a/1adyv JUHEHHOTO UETOYUCIEHHOTO MPOrpaMMUPOBAHUS
OTHOCHUTCSI K TPYIIIE METOJIOB:
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a) OTCEUCHUS

0) KOMOMHATOPHBIX
B) NPHUOIMKEHHBIX

T') CHMIUIEKC-METOJI0B

13. HepaBeHcTBO 00mamaromiee BCEMH CBOWCTBAMH IPABHJIBHOTO OTCEUYCHHS TPU METOJIE
I'omopu umeer Bux:

Q) {8} om0 — - —{a,IX, <0,
0) {5} ~{xima’ma — - —{ain}x, 20,
B) {5} +{aimuIXmu — - —{ain}x, 20,
D) B} —{BimI¥mi — - —LinsaP¥ni <0,

14. Ecnu B npouecce pemenus 3JILIT metonom I"'oMmopu mosiBUTCS ypaBHEHHUE C HELETBIM
CBOGOI[HBIM YJICHOM U L ECJIBIMH OCTaJIbHBIMU KOE)(I)(I)I/IL[I/IGHTEIMI/I, TO COOTBCTCTBYIOIIICC
ypaBHEHHUE:

a) HC UMCCT PCIICHUA B LECJIbIX YHUCIaX

0) UMeeT pereHue B IEIbIX YUCIax

B) HY’KHO pemaTh rpad)u4eckKuM METO0M

') Hepa3peummMo

15. 3agaya o mepeBO3Kax SBJISETCS 3a7a4eil 3aKPBITOrO TUIIA €CITU:

a) CyMMapHbIi 00beM MPOYKIINH Y TIOCTABITUKOB PABEH CYMMapHOMY CIIPOCY MOTpeOuTENeH
0) BHemIH:s HHOOpPMAITUS HE BIUSET HA HAXOXKICHUE ONITHMAIBHOTO TIJIaHa

B) BHYTPEHH:S HHPOPMAIUS HE BIUSIET HA HAXOXKICHUE ONTHMAILHOTO IJIaHa

') ONITUMAJIbHBIN TUTAaH HE MOXET OBITh HalIeH

16. 3agaya o mepeBO3Kax SBISIETCS 3a4a4€il OTKPHITOTO TUIIA €CJIH:

a) CyMMapHbIi 00beM MPOIYKIINH Y TIOCTABIIMKOB HEPABEH CYMMAapHOMY CIIPOCY MOTpeduTeneit
0) BHemIH:s HH(OpMAITUS BIUSET HA HAXOXK/ICHHUE ONTUMAIBHOTO TUIaHA

B) BHYTPEHH:S HHPOPMAIUS HE BIUSCT HA HAXOXKICHUE ONTHMAILHOTO IJIaHa

T') ONITUMAJIbHBIN TIJTAaH HE MOXET ObITh HalIeH

17. MHOTOATanHBIMM Ha3bIBAKOTCS TPAHCIIOPTHBIC 3a1aUH:

a) B KOTOPBIX MPOAYKIUS IEPEBO3UTCS KOHEUHBIM MTOTPEOUTENSIM HE HEMIOCPEICTBEHHO OT
MOCTAaBIIUKOB, a Yepe3 MPOMEKYTOUHbIE TTYHKTHI,

0) KOTOpBIE PEIIAIOTCS B HECKOIBKO ITAMOB CHMITJIEKC METOJIOM

B) KOTOPbIE PEUIAIOTCs B HECKOJIBKO ATAllOB METOIOM MOTEHIIMAJIOB

I') B KOTOPBIX IPOAYKIIHS IEPEBO3UTCS] KOHEUHBIM MOTPEOUTENSAM Uepe3 MPOMEKYTOUHBIE
MYHKTHI ¥ pelaeTcs OHa B HECKOJIBKO 3TANOB CUMILIEKC METOJI0M

18. Moaudukammsi CAMIUIEKCHOTO METO/1a TPUMEHUTEILHO K TPAHCTIOPTHOM 3a1a4e
Ha3bIBACTCH:

a) pacrpeaeIuTeIbHBIM METOI0M 6) metogom ["omopu

B) METOJOM IITpa(HBIX QYHKIUN I') METOJIOM BETBEMN U IPAHMUIL

19. 3agaun HENMHEWHOTO NPOrPaMMHUPOBAHUS 10 TUITY OIITUMYMOB MOPA3AEIAI0OTCS Ha 3a7a4n
HaXOXKJICHUS:

a) JOKaJbHOTO M INI00ATBHOTO ONTUMYMa

0) TOKaJIBLHOTO, TJI00AIEHOTO ONTUMYyMa B SKCTpeMyMa

B) YCJIOBHOTO U 06€3yCIOBHOTO

T') JIOKQJIbHOTO U O€3YCIIOBHOTO
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20. 3agaya MaTeMaTHYECKOTO MTPOrpaMMHUPOBAHUS Ha3bIBACTCS HEJIIMHEIHOM!

a) ecIM HeTMHEHHBI OTPaHNYEHUS WK 11eeBast PyHKIHS

0) ecni HEJTMHEWHBI OTPAaHUYEHUS U 1eseBast GyHKIUS

B) €CJIM HEJIMHEWHA 11esieBast PyHKITUS

I') €ClIM HeJIMHEeWHA 11eieBast QYHKIIUS U BCE KOMIIOHEHTHI PEIICHUs 1IeIIble YncIia

21. MeTozp! perieHus 3a1a4 MaTeMaTHIeCKOTo MPOrpaMMHUPOBAHUS TTOPA3EIAIOTCS Ha'
a) BBIYHUCIINTEIbHBIC U AaHATUTHYECKHE

0) ycioBHBIE U 0€3yCIIOBHBIE

B) JIOKQJIbHBIC U TJIOOAIbHBIC

I') CUMILIEKC U rpaduveckue

22. 3agauamu 6€3yCIOBHON ONTUMU3AIMH HA3BIBAIOTCS TAKUE:

a) B KOTOPBIX 3a7aeTCs JIMIIb OfHA IeJieBast () yHKIIH

0) B KOTOPBIX 33a€TCSI HECKOJIBKO IEeNIEBhIX (DYHKITUI

B) KOTJIa OTPaHWYCHUS 3a/IaHbI B BHJIC HEPABCHCTB

I) KOTJ1a KpoMe IeNIeBOM (DYHKIIMH, B HUX 3a/Ial0TCSI HEKOTOPBIC TOTIOJIHUTEIbHBIC YCIIOBHUS

23. 3agauamMu YCIOBHOW ONTUMU3AIMH HA3BIBAIOTCS TaKHUeE:

a) KorJa KpoMe IeJIeBOH (PYHKITHH, B HUX 33at0TCsl HEKOTOPBIE JIOTIOTHUTEIILHBIC YCIOBHUS
0) B KOTOPBIX 33/1a€TCsI JTUILb OJHA LIeJeBast (PyHKIIHS

B) B KOTOPBIX 33JIa€TCs1 HECKOJIBKO IEJEBhIX (PYHKITUH

T') KOT/Ia OTpaHWYCHUS 33a]]aHbl B BUJIC HEPABEHCTB

24, Jlns 3amayn  Oe3yCIOBHOM ONTHUMM3AalMM W3 N TIEPEMEHHBIX HEO0XOAMMOE YCIOBHE
9KCTPEMYyMa BBINIAUT CIETYIOIUM 00pa3oM:

a) df /dx, =0; df /dx, =0; ...;df /dx, =0,
6) F = f (X, Xpyeey X, ) = mMax(min), g; (X;, X, .., X, ) = 0,i =1, m.

B) L(X ooy X,y Ay A, ) = T (X, Xy 0oy X, ) + iligi (X5 Xy ey X)),

dL
dx dx

— dL

Zi dg' ~0,j=1 ,J:gi(xl,xz,...,xn):o,i:1,_m
=1 i

25. Jlns 3amaum O€3yCIIOBHOW ONTUMH3AIMA W3 N TEPEMEHHBIX HEOOXOAMMOE YCIOBHE
HKCTPEMyMa BBITISAUT CIEAYIOUIMM 00pa3oM:

aygrad f (x,)=0, j=1n
6) F = (X0, Xp,.e X, ) = Max(min), g, (X, X ..., X, ) = 0,i =1, m.

B) L(X ooy X,y Ay A, ) = T (X, Xy 0oy X)) + iligi (X5 Xy ey X)),

dL  df dg; dL .
Ai—L=0,j=1n—=0; (X, X, X, ) =0,i =1, m.
r) o " dx, Zl o, J a2, 0i (X, Xz Xn)

26. Pemenne (X, X;) 3a1a4n moTpeGHTEIBCKOrO BEIGOPA JOIKHO JIXKATH:

a) Ha OFO/KETHOMU TPSIMOit

0) Ha KpUBOIi Oe3pazIuus

B) Ha IIPsIMOM Oe3pa3uuus

I') B MHOTOTPaHHUKE PELIECHUI
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27. K 0cOOEHHOCTSIM MOJENU TMHAMUYECKOTO MPOTPAMMHPOBAHUS OTHOCHTCS:

a) coCcTosiHuE Sk mocye k-ro mara yrnpapieHus: 3aBUCUT TOJBKO OT MPEIIECTBYIOIIETO
COCTOSIHUS Sk-1 U YIIpaBIICHUS X

0) eneBast PyHKIMS OOJIBbIIIE CYMMBI HIEJIEBBIX ()YHKIIMIA KaXKI0TO 11ara

B) BBIOOp yIpaBieHHs Ha K-M 11are He 3aBUCUT TOJIBKO OT COCTOSIHHUSI CUCTEMBI K TOMY IIary
T') BBIOOp yIpaBieHHUs Ha K-M 11are BIMSIET Ha MPEIIICCTBYIOIIUE IIIary

28. K 0COOCHHOCTSM MOJCIH TUHAMHYECKOTO MPOTPaMMHUPOBAHUS OTHOCUTCSI:

a) Ha Ka)KJIOM IIare yrnpasieHue Xy 3aBUCUT OT KOHEYHOT'O YHCIIA YIPABIISIONINX IEPEMEHHBIX,
a COCTOSTHHE Sk - OT KOHEUHOT'O YHCJIa MapaMeTPOB

0) neneBas pyHKIUS OOJIBIIE CYMMBI IIEJIEBBIX (DYHKIMN KaXI0TO I1ara

B) BBIOOD yIpaBJICHUS HA K-M 11are He 3aBHCUT TOJIBKO OT COCTOSIHUSI CHCTEMBI K 3TOMY IIary
r) BEIOOp ynpasieHHs Ha k-M miare BIuseT Ha NPEAMIECTBYIOIINE Al

29. Ypagsroriee BO3IeHCTBUE WM ypaBHEHUS beiMana MMEIOT BU:
a) Zk (Sk—l) = ?;(a)}({ fk (Sk—l' X Kk ) + Zk+1(Sk )}, k= n-1, n-2,...,2,1.

k

6) fn—l(sn—Z 'Xn—1)+ Z:(Sn—l)
B) X =(X{, X500 X 1),

Zia(s)= min Y f (50X, )

r) {(Xk41,0 %) ik 1

30. OcHOBHOE yCIJIOBUE, IPYU KOTOPOM IPUHIMI ONTUMalIbHOCTH bennmana BepeH:

a) yIpaBJICHUE Ha JJaHHOM IIare He JIOJDKHO OKa3bIBaTh BIUSHUS Ha TPEANISCTBYIONINAE IIIaTrH
0) yrpaBieHHe Ha JaHHOM IIare J0JDKHO OKa3bIBaTh BIMSHUS HA MPEIICCTBYIONINE AT

B) yIpaBJCHHE HA JJAHHOM IIare He JOJDKHO OKAa3bIBAaTh BIMSHUS HA MOCIIEYIOIINE ATy

T') Ipolecc yrpasiaeHus Ha k- Tom 1mare oka3biBaeT BIUsSHUE Ha 3()(PEKTUBHOCTD YIIpaBICHUS HA
BCEX ATarax

31. Ilpunuun ontumanbHOCTH benmana yTBepKaaeT:
a) ONTHMAaJbHOE pEIIEHHWE Ha Ka)XJOM IIare OKa3bIBAeTCsl HAWIYYIIUM C TOYKH 3pEHUs
yIPaBICHUS B IIEJIOM
0) onTHUMaNbHOE pPEllIeHre Ha KaXK/IOM IIare He BCer/ia OKa3bIBaeTCsl HAUIYYIIUM C TOYKU 3pEHUs
yIIPaBICHUS B IIEIOM
B) Mg J000TO TIporiecca 0e3 oOpaTHON CBS3M ONTHMAJIBHOE YIPAaBICHHE TaKOBO, YTO OHO
SBIISICTCS ONITUMAIIBHBIM JJIs1 JII00O0T0 TIporiecca
T) 1715 moarpolecca 6e3 00paTHON CBSI3U ONTUMAJIBHOE YIPaBJIEHUE HE SBISETCS ONTUMAIbHBIM
JUTSE TIOOOTO TIporiecca

*
. _ Ha3bIBACTCA CJIOBHBIM MAaKCHUMVYMOM L[eHeBOﬁ HKIOUM Ha n-M 1marce "
32. Zp(spa y y y

OIUCLIBACTCS PABCHCTBOM:

)Z*s__ =max f,(Sn_1, Xp ) 6)Z*s —1)=min f (Sp_1, X11_1),

a n(nl) 5] n(nl n) n(nl) X! n(nl nl)

6)Z*s<_ =max (S, Xn_g) 6)Z*s__ =maxn f,(S,, Xp )
n(nl) {Xn} n(n nl) n(nl) {Xn} n(n n)

33. B ypaBuenusx bemmana Z;(Sk_l) = max{fy (Sx_1, Xk) + Z|t+1 (Sk)} Sk - 5r0;
Xk}

a) COCTOSTHHE CUCTEMBI Ha k-M 1m1are

0) YCIIOBHBI MaKCUMYM IIEIC€BOW (PYHKITUN
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B) KpUTEpUi ONTUMAJIBHOCTH Ha k-M m1are
T) yrpaBjieHue Ha k-M 1mare

34. B Mozenu ONTUMHU3ALMUM PACIPECICHUS] KAUTAIBHBIX BIIOKEHUW B OTpaciM IeyeBas
¢yHkuus 3anuceiBaeTcs cienyrmomuMm obpazom ( I — kamuranmosnoxenus, K — ctoumocth
OCHOBHBIX (DOHJIOB):

r-1 T+1

a) F:aZI(t)+,BK(t) B) F:aZI(t)+ﬂK(t)
t=0 t=0

0) F:ail(t)qtﬂl((t) r) anil(t)—ﬂl((t)
t=1 t=0

35. TIpoOKUTENBHOCTh IYTH, MPOXOIAIIETO 4Yepe3 JaHHYI padoTy, Ha CeTeBOM rpaduke
obo3nauaercs (K, C — HCXOAHOE U 3aBepIIAIOIIEe COOBITHS)
a) L(k,i,j,c) 0)L(k,))max B) L(i,c)max c) L(k.i,j,c) max

36. Haiitu nucnepcuio, XapakTepU3YIOLIYI0 IMOIPEIIHOCTh ONPEIENICHUs 05KUIAEMOT0 BPEMEHHU
BBINOJIHEHUST pa0OThI, €CIIM ONTUMUCTHUYECKOE U MECCUMHCTUYECKOE BPEMs €€ BBIIOJHEHMS

paBubl 30 u 33 nHeit
a) 1,5 6)3,0 B) 90 1)-30

37. Ha cereBoM rpaduke MaKCHMaJIbHBIM IyTh 10 JAaHHOTO COOBITHS paBeH 60 dacam, OT
JAHHOTO coObITUS M0 KoHIa — 30 yvac. J[nmuHa kputndeckoro mytu pasHa 100 wac. Haiitu cpok
Han0oJiee MO3THET0 CBEPIICHUS COOBITHS.

a)70 6)40 B)30 T1)90

1. Ecnn npennpusitie A BBIMTPUBAET KOHKYPEHLHUIO Yy IpeAnpusaTus B, To MakcuMaabHO
BO3MO>KHBIN BBIMIPBILI IPEANPHUATUS A paBHa (jj — 2JIEMEHTHI IIaTEKHON MaTPHULIbI)

a . 0 . B) . r .
) max min g ) m]axqu ) min djj ) max min d;
J 1 J ! J

2. Ilpu cMemmanHOM CTpaTeruy KOHKYPEHITUU IBYX MPeanpusaTHi (Uj- CTpaTerus mpearnpusThs
A, zj- crparerus npennpusatus B, (jj - IuiaTe:xHas MaTpULa) CIIPABEUINBO CIEAYIOLIEE
COOTHOILICHHE

a) Tu, =%z, =1 6) XU =237, B) Zu <Xz;r1) Zq,u, =Zq;z; =1
i i

3. Ilpennpusitue pa3paboTajno ABe CTPATETHH CBOETO Pa3BUTHS MIPeyCMaTpUBAIOIIHE
TP BO3MOXKHBIX COCTOSIHHS «IIPUPOBI». PHCKH IIpH 5TOM MOTyT OBITH citemytomue rij={5; 2; 0
wu 6; 0; 4}. PaccuuTarth puck o kputeputo CrBumxa
a)5 0)6 B) 4 r) 0

4. IIpennpusiTie UMEET JBE CTPATETUU PAa3BUTHS, IIPEyCMaTPUBAIOLINE TPU

BO3MOJKHBIX COCTOSTHUN «TIPpUPOABD». D (HEKTUBHOCTD KaXKIOH CTpaTeTruu

XapakTepusyercs miarexxHon marpunei Bjj = {5;2;0 u 6;7;4}.

UeMy paBeH MaKCHUMHUHHBIA KpuTepuid Banbaa?

a)4 6)7 B)O r)5
5. llpennpusiTiie UMeET ABE CTPATETHH PA3BUTHSL, IPEyCMAaTPUBAIOLIUE TPU BO3MOKHBIX
COCTOSIHUH «TIpUpoAb». D(H(HEKTUBHOCTD KAXKIOM CTpaTerHy XapaKTepU3yeTcs IUIaTeKHOM
marpuueil Bij = {0;1;3 u 2;4;5}. PaccunTarh BeIMUNHY KPUTEPHS IECCUMU3Ma-ONTUMH3MA
I'ypBuna npu ko3 durmenre neccummuzma-ontumusma 0,5:
a)l,5 6)2,5 B35 14,0

6. [Ipy onTUMaNbHONM CMEIIAHHON CTPATErHH KaXJI0TO U3 ABYX MPEANPUITUI IIEHA UTPhI PaBHA
(Qij — 37EMEHTHI IUTATEXHOW MaTPHIIBI 1’ 2° - orrrManbHas CTpaTerus KaxJ1oro Urpoka)
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B)quij'uioz? a)zzqij'(uio-l_z?)
i i
0) Zun (u|0 _Z?) r) quu (uIO/ZjJ)
i [

7. Kputepun OLEHKHM pELIEHUH IIPH «UTPE € IPUPOAOW», ompenenseMblii mo dopmyne (Bjj —
3JIEMEHTBI IIATEKHON MAaTPULIBI, Pj-BEPOSATHOE COCTOSHHUE) . B jFj HasblBaoOT

J
a) KpUTEepHEM, OCHOBAaHHBIM Ha BEPOATHOCTSIX COCTOSHUS
0) KpuTepreM, OCHOBAaHHBIM Ha TIATE)KHON MaTpPHUIIE
B) KpUTEpHUEM MUHUMAIILHOTO CPEAHETO PUCKa
') KpUTepUeM onTuMusMa-neccumusma ['ypBuiia

8. MS Excel no nroram pemenus 3JII1 ¢ mOMOIIBI0 HHCTPYMEHTA «ITOUCK PEIICHUS» TT03BOJISIET
CO3/1aTh CJIEeNYIOIINE OTYETHOCTH:
a) «Pe3ynbrarel», «YcTounBoCcThY, «IIpenensn»
0) «Pe3ynbTaThl», «Y CTOMUUBOCTEY, «OrpaHUYCHUS»
B) «Pe3ynpTaTh», «OrpanndeHus», «/loBepuTENbHbII HHTEPBAID)
r) «Pe3ynbrarby, «JloBepurenbHblil HHTEpBAY, «IIpenenpny
9. Unctpymentapuiit MS Excel ans pemeHus: ONTUMU3AIMOHHBIX 33/1a4 HA3bIBACTCS:
a) «Ilouck pemenus»
0) «MyMHOX»
B) «JIuHEWH
r) «Mactep QyHKIHII»
10. 3anyckaercs npouenypa «llouck pemeHus»
a) [lannsle — Ilouck pemenus
0) Macrep dyakumii — [lonck pemeHus
B) Mactep ¢pynkuuit — CepBuc — Ilouck pemeHus
r) BcraBka — Ilouck pemenus
11. Ilpu pemenun 3JI1 ¢ nmomomipto uHCTpyMeHTa «Ilonck pemenusi» B Tabiamue MSExcel
[eJieBast s;aeiKa 3TO:
a) siuelika, Kyjaa OyzeT BbIBEZICHa CyMMapHasi BeIMYMHA KPUTEPUS ONTUMAIbHOCTH
0) IuarnasoH IS BEIBO/IA Pe3yiIbTaTa PEIIeHUs
B) stueiika, Ui BBIBOJIA HTOTOBOTO COOOIIEHUS M HAlIGHHOTO PELIeHHUs
T') IMara3oH Jj1s BBoJa (hOpMYJIbl OTpaHUYCHUS
12. Kakoil MOIylb MOXET MCHOJB30BaThCS M 3aJaHus M PELIEHUs 3a7ad ONTHUMM3ALUHU C
BBITTYKJIOW KyCOYHO-THHEHHOM 11eIeBOM (PyHKITMEH W QYHKIMSIMHU OTPaHUICHUH.
a) cvxopt.modeling
6) Pandas
B) SCiPy
r) NumPy
13. O6muii makeT BHITYKJIOTro MojaearpoBanus Python HasbiBaercs
a) CVXPY
0) cvxopt.modeling
B) SCiPy
r) NumPy
14. CVXPY nonaraercs Ha peliaTesiv ¢ OTKPHITHIM UCXOIHBIM KOJAOM
a) ECOS
0) SciPy
B) OSQP
r) SCS
15. ®ynknus Python minimize umMnoptupyercst u3 OMOIMOTEKH:
a) SciPy
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0) Pandas
B) OSQP
r) NumPy

Bonpochl 1715 KOHTPOJIBHBIX PadoT, YCTHOTO ONPOCA U MPOMEKYTOYHOT0 KOHTPOJIS
1.CymHocTh METOIOB ONTUMU3ALIUH, IPEIAMET U 33/1a4H Kypca.

2.Knaccudukamnus 3a1a4 OonTHMHA3AIAH.

3.00mas 3a/1a4a TMHEHHOTO TPOTPAMMUPOBAHUS

4 Monens 3a/1a4 IO ONTUMHU3AIUH 3arPY3KH 000PYI0BaAHUS

5.Mopenb 3aauil 10 ONTUMHU3ALUHU PELETITYPhI ChIPhs

6. Mopenb 3a1a4 ONTUMHU3ALNN ACCOPTUMEHTA POAYKIIUH

7.Metopl pemeHus 3a/1a4 JMHEHHOT0 IporpaMMupoBanusi. CUMIUIEKC METOA
8.Metoas1 perieHus 3a/1a4 JJMHEHHOTO porpaMMupoBanus. ['padudeckuii Mmeton
9.ITpumenenne [I9BM mis perenust 3a1a4 ONTUMU3ALNAN

10. Metonsl perieHus 3a/1a4 IEOYUCICHHOTO MporpaMMupoBanus. Metoz ["omopw.
11. MeTonbl penieHns 3a/1a4 LEeJI0YUCIEHHOT0 IPOrpaMMHUPOBaHus. MeTos BETBEH U TpaHuLl.
12. Tlpsimast 1 IBOMCTBEHHAS 3a/1a4 JIMHEHHOTO TIPOTPaMMHUPOBAHHUS

13. OcobenHocTr NpsSMOi U IBOMCTBEHHOMN 3a7a4l TUHEHHOTO MPOrPaMMHUPOBAHUS
14. Anroputm cocTaBiieHUs TBONCTBEHHOU 3a/1auu

15. Teopus ABONCTBEHHOCTH.

16. O6BEeKTUBHO - 00YCIIOBICHHBIC OIEHKH JIBOMCTBEHHOM 3aa4n

17. ®opmynupoBKa U METOJIbI PELLICHUS 33Ja4H JINHEHHOTO 1IETI0YHCICHHOTO
IIPOrPaMMHUPOBAHUS.

18. 3amaua KOMMHBOSDKEDA.

19. 3agava o mepeBo3kax, GOpMyIUPOBKA U MaTeMaTHUECKasi MOJICTTb.

20. Y4eT nponycKHON CIIOCOOHOCTH B MOJIENISAX TPAHCIIOPTHOTO THIIA.

21. MHOTOATanHbIC 3312491 TPAHCTIOPTHOTO THUTIA.

22. MeTtoapl pemeHus: TPaHCIIOPTHOM 3a1a4H.

23. ITepalinOHHBIN aJTOPUTM PEIICHUS TPAHCIIOPTHOM 3a/1auu.

24. Metoa mocTpoeH s HAYaJIbHOT'O OMTOPHOTO TUIaHa.

25. MeTo1 TOTEHITMAIOB PEIICHUsT TPAHCTIOPTHOM 3a1a4H.

26. 3amaun HEMUHEMHOTO MPOrPaMMHUPOBAHUSI.

27. Knaccudukanuys 3a1a4 HETMHEHHOTO TPOrPAMMHUPOBAHHS.

28. ANropuTMBI pereHus 3a/1a4 Ha 0€3yCIIOBHBIN 9KCTPEMYM.

29. AropuTMBI pEICHUS 3a71a4 Ha YCIOBHBIM SKCTPEMYM.

30. Metop Jlarpanxa /Ui pemieHus 3aad ONTUMHU3AIUY Ha YCIOBHBIM SKCTPEMYM.
31. Moaenu BeimyKiI0r0 porpammupoBanus. Teopema Kyna-Taxkepa.

32. OnTuMH3alMOHHAS MOJIENIb TOTPEOUTETHCKOTO BBIOOpA.

33. OyHKIIUSA MMOJE3HOCTH B TEOPUHU MTOTPEOICHUS.

34. Puck u 10X01HOCTh OPT(hEst LeHHBIX Oymar.

35. 3amava ontuMu3aIys NopTdes HeHHbIX Oymar.

36. 3amaua pacnpenenaeHus: CPEACTB MEXKY TPEIPUSTUSIMHU.

37. 3agada oNTUMAaIBLHOTO PACTIPEICIICHUS KAUTAIbHBIX BIOKCHHUHA B OTPACIb.

38. O6mas mocTaHOBKA 33/1a4l TUMHAMHUYECKOTO TPOTrPAaMMHUPOBAHHUS.

39. Oco0eHHOCTH MOJIEH JMHAMUYECKOTO MPOrPaMMHPOBAHUS.

40. [TpuHIMIT ONTUMATBFHOCTH U YpaBHeHUs benmmana.

41. O6mas mocTaHOBKA 33ja4i JUHAMHYECKOTO TPOrpaMMHUPOBaHUS

42. CereBble MOJIETNA B DKOHOMHUKE.

43. Ynopsinoyenue cereBoro rpaguka. [Tonstue o mytu.

44, Pe3epBbl BpeMEHHU COOBITHI: CYIITHOCTh, BUIBI, pACYET.

45. Pe3epBbl BpeMEeHU Pa0OTHI: CYLITHOCTD, BUJBI, pACUeT.

46. KoaddurmeHT cBOOOIBI 1 HAPSHKEHHOCTH PaboT.
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47. MeTo/pl OTIpeieNIeHus] 0KHMIaeMOT0 BpEMEHH BBITIOJIHEHUS pabOT Ha CETEBOM rpaduke:
CTAaTUCTHUYECKUE U HKCIEPTHBIX OLIEHOK.

48. AHanu3 1 ONTUMU3AIMS CETEBOTO rpaduka.

49. OcHoBHbIe onpenencHust. [loHsTHE UTPHI.

50. AHTaroHMCTUYECKUE UTPBHI.

51. CymHOCTb IIaTeXHOM MaTPUIbl B UTPOBBIX MOJEISAX

52. MaTeMaTH4eCcKyI0 MOJIeTb CMEIIAHHOW CTPATETuH JBYX MPEANPHUITUNR KOHKYPEHTOB.
53. HuxHsist 1 BepxHsist LieHa urpsl. [IpuHmn MakcumuHa.

54. Urpsl ¢ cemsioBoit Toukoid. CUTyalusi paBHOBECHS.

55. CmemnranHbIe CTPATEeTHH.

56. CymHOCTb KpUTEPHsI, OCHOBAHHOTO Ha N3BECTHBIX BEPOSTHOCTHBIX COCTOSHUSX

57. «IpUpOABI» B €T0 MaTEeMaTHYECKas 3aIUCh

58. OnumuTe MaKCUMUHHBIN KpuTepuil Banbaa, MuHMMakcHOro pucka CaBuka

Keiic-3amaua 1.

Ha npeanpus vy uX TpeX BUIOB CHIPhS MPOU3BOIUTCS YeThIpe BUAA MPOIyKIIUU. OOBEM CBIPbs
Ka)KI0T0 BUJA, CEOECTOMMOCTh U CTOMMOCTD €IMHUIIBI POIYKIIUHU M IIEHBI KQXKIOTO BUIA CHIPhS
MIPUBEJICHBI B TAOIHUIIE.

Hopuel pacxoga cepea OoBem LleHEl &qEEHITE

A E B T CEIPBA, T. CEIPEA, THIC. Py0.
1 0.3 04 0.3 300 200
2 0.2 0.3 04 230 180
3 0,1 0.2 0,2 210 23,0
CeDecTOMMOCTE E,III'!I:_II*!IIJEI 240 27.0 220 19.0
PO ZYVELEEL, THC. pyo.
Lerst epmmmmmpt 00| 310|250 23.0
TP 0 TVEITFEL, THIC VO,

3aganue:
1. 3anuiure MaTeMaTUYECKYIO0 MOJENb.
2. Haiitu onTumainbHOE pelieHre 3a1a4M, ¢ OMOIbI0 HHeTpyMeHTapus MS Excel eciiu B
KadyecTBe KpuTepus 3PPeKTUBHOCTH BHIOPATh TOBAPHYIO MPOTYKIIHIO
3. Haiitu onTuManbsHOE peleHue 3a1a4u, €Clid B KauecTBe KpuTepust 3PHEeKTHBHOCTH
BBIOpATh CE0ECTOMMOCTH MPOIYKIIUU

Keiic-3amaua 2.
HaumeHoBanue padoT, JUIMTEILHOCTD U KOJIMYECTBO UCIIOJTHUTEIICH ITPOEKTa Pa3padOTKH
BHE/IpEHUS MHPOPMALIMOHHOMN CUCTEMbI Ha MPEANPUATHN PEACTABICHbI B TAOIHIIE:

Haianne Hopsaannas Kooumses Tio .
pabor ATHTENLHICT R Henoannmeaei Bapnant 1 (N=11 uyenosex)
A 8 2 . AE wm F - mcxoanme pabor npockra,
B 6 2 KOTOPLIC MORHO HAYHHATE OTHOBPCMCHHO,
3 - . ; N —
C 3 1 2. Faborw I:’: n | nawmnaores cpasy no
D 8 Fl oxonyannm padorw F;
= 3. PabGora J cneaver 3a E, a pabora C - 3a
E 3 1 ?
F 3 = A
G = 3 4. Pabotw H u D caecmvior 3a B, no wne
— = MOTYT HAYATLCA, NOKA Be 3asepuena C;
H 7 2 $  Patora K coerver sa |-
- 3 5. Paborta K cneaver sa I
I 12 - 6. Pabora G HAMHHACTCA nocne
:: L:_: f sascpcnmns Hou I
3ananue:

1. moCTpPOWTH CETEBYIO MOJIEIb, PACCUNTATh BPEMEHHBIC TTapaMeTpPhl COOBITHH (Ha pUCYHKE)
u pabor (B TabnwuIe);

2. ONpeleNnuTbh KPUTUYECKUE ITyTH MOJEIIH;

3. ONTHMH3HUPOBATH CETEBYIO MOJIENb 10 KPUTEPHUIO ““MUHUMYM UCIIOJHUTENEH ¢
noMoIikio uHcTpymeHtapust MS Excel (ykasath kakue pabOThl HAJ0 CIABUTATh U HA
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CKOJIBKO JTHEH, BHECEHHBIC H3MEHEHHSI I0Ka3aTh Ha TpaduKax MPUBSI3KH U 3arPy3KH
MYHKTUPHOM JINHUEH).

7.2. Meroauyeckne MaTepHaJibl, OIpeAeJsIONIMe NPOUeIypY OLECHMBAHWSA 3HAHWIN,
YMEHHH, HaBBIKOB M (WJHM) ONbITA [esITeIbHOCTH, XAPAKTEPHU3YKIIMX JTalbl
¢dopmMupoBaHusi KOMIIETEHIMH.

a) Kputepun oueHUBaHUsI KOMIIeTeHIH# (pe3yJbTaTOB).

[IporpaMMoii  IUCHUMIUIMHBI B  LENAX IPOBEPKM IPOYHOCTH YCBOEHUS  MaTepuaia
IpeaycMaTpUBaeTCs IPOBEIECHUE PA3IUYHBIX (POPM KOHTPOJIS:

1. Texymuii KOHTpOJIb — 3TO MpOBEpKAa IOJIHOTH 3HAHWM 110 OCHOBHOMY MaTepualy
JTUCIUTITHHAPHOTO MotyIist (JIM).

2. IlpoMeXyTOUHBI KOHTPOJIb - WUTOrOBas IPOBEPKAa YPOBHS 3HAHUM CTYJEHTAa IO JaHHOU
JUCLUIUIMHE B KOHIE cemecTpa (B (hopMe YCTHOrO WJIM NMUCBMEHHOIO 3K3aMEHa, CETEBOTrO
KOMITBIOTEPHOTO TecTHpoBaHus.) IlpomexxyTrouHoil ¢GopMON KOHTpOJS 3HAHWNA, YMEHHHA H
HaBBIKOB 110 AUCLUIUIMHE ABISETCSA YK3aMEH.

OOumii pe3ynabTaT BBIBOAMTCS KaK HMHTETPalbHAs OLEHKA, CKIAAbIBAIOINAs M3 TEKYIIEro
KOHTpOJIsI - 50% u mpomMekyTOYHOro KOHTpoJIs - 50%.

Texymui KOHTPOJIb 110 IUCLHUILINHE BKIKOYACT:

- moceleHue 3aHaThil - 10 0ajos,

- yyacTHe Ha MPAaKTHUYECKUX 3aHATHSIX (YCTHBINA ONpoC, pemeHue 3aaad) - 25 0amos,

- BBITIOJTHEHUE JTA0OPATOPHBIX 3a/IaHUil — 25 OaIoB,

- BBITIOJIHEHUE JOMAIIHUX KOHTPOJIBHBIX paboT (camocTosiTenbHast padora) - 10 Ganos.
Tekymuii KoHTposb 10 JIM:

NUCbMEHHAs! KOHTPOJIbHAs paboTa -15 Ganios;

TecTupoBaHue — 15 6amios;

[IpomexyTOYHBIN KOHTPOJIb 110 JUCLUIIIINHE BKIIIOYAECT:

- YCTHBIN 3k3aMeH (TectupoBanue) - 100 6amos,

Kpumepuu oyenxu nocewenus 3auamuii — oueHka BbicTaBisiercss 1no 100 OanbHOM
CHCTEME U COOTBETCTBYET MPOLIEHTY 3aHATHH, KOTOPbIE MOCETUII CTYJCHT U3 BCEr0 KOJIMYECTBA
ayIUTOPHBIX 3aHATUM IPELyCMOTPEHHBIX /IM.

Kpumepuu oyenxu yuacmus na npakmuyeckux 3auamusx

Yemuwuii onpoc. PazBepHYTHI OTBET CTyJEHTa OJDKEH MPEICTAaBIATH cO00# CBSI3HOE,
JIOTMYECKH TIOCIIE0BATENbHOE COOOIICHNE HA 3aJaHHYI0 TEMy, IIOKa3blBaThb €ro yMEHHE
IPUMEHSTH ONPEJEIICHNUS, IIPaBUJIa B KOHKPETHBIX CIIy4asiX.

TToka3zaTenu ollcHUBAHUS:

1) ToNHOTa M MPaBUILHOCTH OTBETA;

2)  cremneHb OCO3HAHHOCTH, TIOHUMaHHs H3Y4EHHOT0;

3)  s3bIKOBOE O(hOpMIIEHHE OTBETA.

Kputepuu onieHuBaHus yCTHOTO OMpoca:

86-100 OamioB cTaBUTCS, €CIM CTYIEHT IOJHO H3Jaraet marepuai (OTBEYaeT Ha
BOIPOC), JaeT NPaBUIBHOE OIPEJEIEHUE OCHOBHBIX IOHATHH; OOHapy)XHMBaeT IHOHHUMaHHE
MarepHaiia, MOKET 00OCHOBATh CBOM CYXICHHUS, MPUMEHUTh 3HAHUS Ha MPAKTUKE, TPUBECTH
HEOOXOAUMBIE MpPHUMEPBl HE TOJIBKO M3 YYEOHHMKA, HO M CAMOCTOSTEIBHO COCTaBJIECHHBIE;
U3JlaraeT Marepuai IOCJIEOBATEIbHO M IPABWIBHO C TOYKHM 3PEHHUS HOPM JIMTEPATYPHOIO
A3bIKA.

66-85 OamoB CTaBUTCS, €CIM CTYAEHT JaeT OTBET, YAOBJICTBOPSAIONIUI TeM Ke
TpeboBaHusM, uto U maaa 86-100 OGammoB, HO momyckaeT 1-2 OmMMOKH, KOTOpPHIE CaM K€
UCTIPABIIAET, U |—2 HepoueTa B MOCIE0BATEIBHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

51-65 Gamn cTaBUTCS, €CIM CTYACHT OOHApy>KUBAeT 3HAHHE W TIOHMMAaHHE OCHOBHBIX
MIOJIO)KEHUH JaHHOW TEMBbl, HO H3JaraeT MaTepuaj HENOJHO M JOMYCKAaeT HETOYHOCTH B
ONpENIECNIEHUN TOHATUH MM (OPMYIMPOBKE IPABHJI; HE yMEET JOCTaTOYHO  NIIYOOKO M
JI0Ka3aTeIbHO OOOCHOBAaTh CBOM CY)KICHHS M IMPUBECTH CBOM IPUMEPHI; M3JIaraeT Marepua
HEMOCJIE0BATENbHO U IOIYCKAEeT OIUOKH B A3bIKOBOM O()OPMIIEHUU U3JIaraeMoro.
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0-50 GamioB CcTaBUTCS, €CIM CTYACHT OOHAapy)XHBAaeT HE3HaHUE OoJblIed dYacTu
COOTBETCTBYIOILIETO BOIPOCA, OMYCKAaeT OMIMOKH B (POPMYIMPOBKE OINpEAETICHUI W IMpaBui,
UCKQ)KAIOIIHE UX CMBICH, OECIIOPSAA0YHO U HEYBEPEHHO M3JIaraeT MaTepuall.

Pewenue 3aoau.

86-100 GayI0B BBICTABISETCS, €CIIM CTYIEHT AEMOHCTPHPYET 3HAHUSI TEOPETUYECKOTO U
MPAKTUYECKOr0 MaTepuaia Mo TeMe MPaKTHUeCKON paboThl, ONMpeAessieT B3aUMOCBSI3H MEXIY
noKazaTeJqs MM 3aJaud,  JaéT  NPABWIbBHBIA  QITOPUTM  pEIIEHHs,  ONpeaessier
MEXIMCHUIUTMHAPHBIE CBSA3H 110 YCIOBUIO 33aHMUS.

66-85 OanoB BBICTABIIAETCS, €CIU CTYJCHT JIEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U
MPAKTUYECKOT0 MaTepuana IO TeMe MPaKTHYecKOol paboThl, AOMycKas He3HAYUTEIbHBIC
HETOYHOCTH TpPU PELICHUM 3aJad, UMesl HEMOJHOE MOHMMAaHHE MEXIUCIHUILUIMHAPHBIX CBSA3EH
IIpU NPaBUILHOM BbIOOpE AJITOPUTMA PEIICHUS 3a/1aHNUS.

51-65 Oamn BBICTABISIETCS, €CIM CTYIACHT 3aTpyJHSETCS C TPaBHJIBHOW OICHKON
NpEeIOKCHHOW  3a7aun, JaéT HEMOJHBIA OTBET, TPEOYIOMUNA HABOJAIIUX BOIMPOCOB
IpenoiaBaTessi, BbIOOpP AIrOpUTMa pElICHHs 3aayd BO3MOXEH INPU HABOISIIMX BOMPOCAX
npenoaaBaress.

0-50 GamIoOB BBICTABISAETCS CTYICHTY, €CIM OH JaéT HEBEPHYIO OIEHKY CHTYyallWH,
HENPaBUJILHO BHIOMPAET AITOPUTM PELICHHUS.

Kpumepuu oyenxu gvinonnenue 1a60pamopmvix 3a0anuil.

OCHOBHBIMU TIOKAa3aTEJSIMU OLEHKU BBITIOJHEHHOW CTYJEHTOM W MPEJCTaBICHHON AJis
IPOBEPKU PAOOTHI SBIISIOTCA:

1. CteneHb COOTBETCTBHUS BBIIIOJIHEHHOTO 3aJaHUSl MOCTABJIEHHBIM LEJIAM, 33/JadaM Hu
TpeOOBaHUSM;

2. Oopmrenue, CTpyKTYpHUPOBaHHE U KOMMEHTHUPOBAHKE JIA0OPAaTOPHOU PabOTHI;

3. YHUKaIbHOCTH BHIMIOJTHEHHE PabOTHI (OTIHYKE OT pabOT KOJUIET),

4. YcneuHble OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI.

Kpurepun onienku 1abopaTopHoii paboThI.

86-100 GammoB - odopmieHHE COOTBETCTBYET TPeOOBaHUSIM, KPUTEPHUH BBIJCPKAHBI,
3aIUTa BCETO MEPEYHs] KOHTPOJIbHBIX BOIIPOCOB.

66-85 GamioB - odopmIIeHHE COOTBETCTBYET TPEOOBAHMSAM, KPUTEPHUHU BBIICPIKAHBI,
3aIUTa TOJIBKO 70 85 % KOHTPOJIBHBIX BOIPOCOB.

51-65 Gamn - oopmileHHe COOTBETCTBYET TPEOOBAHUSAM, KPUTEPUHU BBIICPIKAHBI, 3aIUTa
TOJIBKO 710 51 % KOHTPOJIbHBIX BOIIPOCOB.

0-50 6ammoB — opopmiieHHE HE COOTBETCTBYET TPEOOBAHUSIM, KPUTEPUHU HE BBIJICPIKAHBI,
3ammTa ToabKo MeHee 51 % KOHTPOIBHBIX BOIIPOCOB.

Kpumepuu oyenxu evinonneHus OOMAWHUX KOHMPOIbHLIX paOOm (camocmosmenbHas
paboma.

OCHOBHBIMU TIOKA3aTEJSIMU OLEHKU BBITIOJHEHHOW CTYJEHTOM W MPEJICTaBICHHON AJis
IPOBEPKH JJOMAIIIHEH KOHTPOJIBbHON pabOoThI ABISIOTCS:

1. CteneHb COOTBETCTBHUS BBIIIOJIHEHHOTO 3aJaHUSl MOCTABJIEHHBIM IEJIAM, 33/Ja4aM u
TpeOOBaHUSM;

2. OdopmiteHne, CTPYKTYpUPOBaHUE U KOMMEHTHUPOBAHHE J1a00paTOpHO padoThI,

3. YHUKaIbHOCTH BBIMOJTHEHUE PAOOTHI (OTJIMUKE OT pabOT KOJIJIET);

4. YcreurHple OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurepuu oneHku momanrHet KOHTPOIbLHOW paboTHI.

86-100 GamyoB - CTYyIEHT MPABHJIBHO BBIMOJIHUI HMHIUBHIYaIbHOE CaMOCTOSITEIHHOE
3aganue. [lokazan oTaMYHbIe BiIaJIeHUS] HaBBIKAMU MPUMEHEHHS MOJyYEeHHBIX 3HAHUM U YMEHUM
IpY pelIeHuH TpoQecCHOHATIBHBIX 33/1a4 B paMKaX YCBOGHHOro ydeOHoro marepuana. OTBeTHI
Ha BCE JIOMOJHUTENbHbIE BOIIPOCHI HA 3aIIUTE.

66-85 0amioB - CTYACHT BBINOJHWI WHIUBUIYATbHOE CaMOCTOSTENILHOE 3aJaHHE C
HEOONBIIMMU  HEeTOYHOCTsAMHU. [lokasanm Xopouive BiIaJ€HHs HaBbIKaMU  IPUMEHEHUs
NOJYYECHHBIX 3HAHUN M YMEHUI NpU peleHnH Npo(ecCHOHANBHBIX 337]ad B paMKaX YCBOSHHOTO
yuebHoro Marepuana. OTBeTUs1 Ha OOJIBIIMHCTBO AOMOJIHUTEIBHBIX BOIIPOCOB HA 3aIlUTE.
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51-65 Oamn - CTYOEHT BBINONHWI WHIUBUAYATHHOE CAMOCTOSITEIIBHOE 3aJlaHue C
CYLIECTBEHHbIMU HETOYHOCTAMHU. [loka3anm yAOBIETBOPUTENbHOE BIIaJICHUE HaBbIKAMU
MPUMEHEHHUS MTOJIYYCHHBIX 3HAHUW U YMEHUI MIPU PEIICHUH MPOPECCHOHANBHBIX 33/1a4 B paMKax
YCBOEGHHOTO yuyeOHOro Marepuaia. [lpu oTBeTax Ha TOMOJIHUTENbHBIE BOMIPOCHI HA 3aIIUTE OBLIO
JIOIMYILIEHO MHOT'O HETOYHOCTEM.

0-50 6ay0B — MpU BBHIMOJIHEHUH UHIUBUYaTIbHOTO CAMOCTOATEIBHOTO 33/1aHUS CTYIEHT
MPOJIEMOHCTPHPOBAII HEIOCTATOYHBIN YPOBEHD BIA/ICHUS YMEHUSMHU U HaBBIKAMHU TPU PEIICHUN
npodeccuoHaNbHBIX 3a/lad B paMKaX YCBOGHHOTO yuyeOHoro marepuana. Ilpu oTBetax Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI HA 3aIUTE ObUIO JOIMYIIEHO MHOXKECTBO HETOYHOCTEH.

Kpumepuu oyenxu mexywezo konmponss no /JM (nrCbMeHHash KOHTpPOJbHas pabota u
TECTUPOBAHUE).

Ilucomennas xonmponvHas paboma COCTOUT U3 JBYX THIIOB BOIIPOCOB:

1. TeopeTnueckue BOIMPOCH! U3 Kypca JIEKIUN U MPAKTHYECKUX padoT. - 40 Gayios.

2. [IpakTuyeckue BOMPOCHI M 3a7aud MO JIEKIMOHHOMY M MPAaKTHYECKOMY MaTepuany. -
60 GaJoB.

86-100 GamioB - CTYIEHT, TOKa3aJl BCECTOPOHHEE, CHCTEMAaTUYECKOe M TIIyOOKOE 3HAHUE
y4eOHOT0 Marepuaia, CaMOCTOSATEIIbHO OTBETHI HAa BOIPOCHI, OTBET OTJIMYAETCS OOraTCTBOM H
TOYHOCTHIO MCIOJB30BaHHBIX TEPMHUHOB, MaTepUall M3JIaraeTcs MOCIe0BaTeIbHO U JIOTUYHO;
MOKa3aj OTJIMYHBIC BIAJCHHS HABBIKAMH TMPUMEHCHHS TOJTYYCHHBIX 3HAHUN W YMEHUH Npu
pelieHny npodeccuoHanbHBIX 3ajau.

66-85 OamioB - CTyIEHT, IMOKa3aJl I[IOJHOE 3HaHME YYeOHOro marepuaia, He
JOMYCKAIOIUN B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSATEIbHO BBIMOJHUBIIHIA
OTBETHUBIIIMK Ha BOIPOCHI; MOKA3aJl XOPOIIUE BIAJCHUS HABHIKAMHU MPUMEHEHHUS IMOJYYEHHBIX
3HAHWI ¥ YMEHUM MPHU PEIICHUH MPOGeCCHOHATBHBIX 3a/1a4

51-65 OGamn - cryaeHT, OOHApYXHBIIMI 3HAHWE OCHOBHOTO y4eOHOTO MaTepuana B
00BéMe, HeoOXOoIUMOM ISl JajbHEHIIeld y4eObl CaMOCTOSITETbHO BBIMOJHUBIINI 3aJaHuUs,
OJTHAKO JONYCTHBIIMH HEKOTOpble TOTPEIIHOCTH TPH OTBETE HA BONPOCHI; IOKa3al
yIIOBJIETBOPUTENbHOE BIIaJICHUE HABBIKAMHM NPUMEHEHHS TMOJYyYEHHBIX 3HAHUN M YMEHUN mpu
pereHnn mpohecCHOHATBHBIX 3a/1a4.

0-50 OGammoB — BBICTABISETCS CTYACHTY, OOHApYXXUBIIEMY MpOOENbl B 3HAHUAX WIIH
OTCYTCTBHE 3HAHMM 1O 3HAYUTEIBHON YacTH OCHOBHOTO y4yeOHOro Mmarepuaia, He
BBIMOJIHUBIIEMY 3aJaHUs, TOMYCTUBIIEMY MPUHIUINAIbHbIE OIMOKU MPU OTBETE Ha BOMPOCHI,
MPOJIEMOHCTPHPOBAII HEIOCTATOYHBIN YPOBEHD BIA/ICHUS YMEHUSMHU U HABBIKAMHU TPU PEIICHUN
po)eCCHOHAIIBHBIX 3a]1a4.

Kputepun BbICTaBIeHHMS OIICHOK 3a mecmupogéanue TecTOBOE 3aJaHHE COCTOUT U3
MATHAIATH BOMIPOCOB. BpeMms BeimoHeHUs paboThl: 15-20 MuH.

86-100 GanyoB - o1ieHKa «OTIMYHO» — 13-15 npaBUIIbHBIX OTBETOB;

66-85 6amoB - oreHka «xopomio» — 10-12 npaBUIbHBIX OTBETOB;

51-65 6at - o1leHKa «yZAOBIETBOPUTEIBHO» — 8-9 MPaBUIBLHBIX OTBETOB,;

0-50 GamnoB — OIIEHKA «HEYIOBJIETBOPUTEIBHO» — MEHEE 8§ TIPABMIIBHBIX OTBETOB.

Kpumepuu oyenxu ycmnozo skzamena
DK3aMeHAIIMOHHbIE OWJIETHI BKIIOYAOT TP THIIA 3a/IaHUH:

1. Teoperrueckue BOMPOCHI U3 Kypca JICKITUH U MPaKTHIECKUX paboT. - 30 6amios.
2.IIpakTuyeckue BOMPOCHI 10 JEKIIMOHHOMY U IPAaKTUYeCKOMY Matepuaiy. - 40 6amios.
3.IIpoGieMHBIE BOTPOCHI M pacueTHBIE 3a1au. - 30 6aioB.

B nmpoBepka kauecTBa TOATOTOBKM CTYAEGHTOB Ha OJK3aMEHaX 3aKaHYMBAeTCs
BBICTABJIECHUEM OTMETOK MO0 TPHUHATOW MATHOAUIBHONW MIKane («OTJIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEILHOY, HEYIOBIECTBOPUTEIHHON).

86-100 GamyoB - OIEHKAa «OTJIMYHO» - CTYICHT BIAJEeT 3HAHUSAMHU IO UCHUIUIMHE
«MMOuMO» B monHoM oOBeMe Y4eOHOH MpOorpamMMmbl, JOCTATOYHO TIYOOKO OCMBICIHBAET
TUCIUILINHY; CAMOCTOATEIBHO, B JIOTHYECKOU MOCIIEIOBATEIbHOCTH U UCYEPITBIBAIOIIE OTBEYAET
Ha BCE BOIPOCHI OMJIETA, MOAUYEPKHUBAst IPU ITOM CaMOE CYIIECTBEHHOE, YMEET aHaJIHU3UpPOBaTh,
CpaBHUBATh, KJIaCCUPHUIIUPOBATh, 0000IIaTh, KOHKPETU3HPOBATH W CHCTEMATU3HPOBATH
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W3YYCHHBII MaTepuas, BBIICTSATh B HEM TJIABHOE: YCTAHABIMBATH MPUYMHHO-CIICCTBEHHBIC
CBSI3M; YeTKO (hOpPMUPYET OTBETHI, CBOOOJHO pEIIaeT CHUTYallMOHHbIE 3aJaud MOBBIIICHHON
CJIO)KHOCTH; XOPOIIIO 3HAKOM C OCHOBHOH JHMTEpaTypOl; YBSI3bIBACT TCOPETHUECKHUE ACIICKTHI
JTUCIUIUIMHBL ¢ MPUKIAAHBIMU 33aJja4aMy KCCJIEI0OBaHUsl OMepanuil U METOJOB ONTHMHU3ALINY;
BJIQJICET COBPEMEHHBIMH NUH()DOPMAIIMOHHBIMH TEXHOJIOTHSIMHU PEIICHUS TPUKIAIHBIX 33/1a4.

66-85 OamnoB - OIIGHKAa «XOpOIIO» — CTYIASHT BJAJeeT 3HAHUSIMH JIUCIUTUIAHBI
«MMOuMO» moutn B MOTHOM OOBEME MPOrpamMMbl (MMEIOTCS MPOOENbl 3HAHUN TOJBKO B
HEKOTOPBIX, OCOOCHHO CIIOXKHBIX pa3/esiaXx); CaMOCTOSATENIbHO M OTYACTU MPH HaBOISALIMX
BOMPOCAaX JaeT IOJHOIICHHBIE OTBETHI HAa BOIPOCHI OWJIETa; HE BCEr/a BhBIENsET Hambolee
CYILIIECTBEHHOE, HE JOIMYCKAaeT BMECTE€ C TE€M CEphE3HbIX OIIMOOK B OTBETAX; YMEET pellaTh
JIETKWE W CPeTHEH TSHKECTH CUTYAIlMOHHBIC 3a/ladyd; YMEET TPAKTOBATh BHIOOP TEX WU HHBIX
METOJIOB U CPE/ICTB PELlICHUs MPUKIATHBIX 3aau.

51-65 Oamn - oLEHKa «yAOBJIETBOPUTEIBHO» - CTYACHT BIa/JIEET OCHOBHBIM 00BEMOM
3HaHUW 1o gucuuiuinHe «MOuMOy; mposiBiasieT 3aTpyJIHEHUSI B CAMOCTOSITEIbHBIX OTBETAX,
OTEpUPYET HETOUYHBIMH (HOPMYIHPOBKAMHU; B IMPOIECCE OTBETOB JOMYCKAIOTCS OIIUOKHA TIO
cylecTBy BompocoB. CTyAeHT crmocoOeH peliaTh Julllb HauOojiee JEeTKHe 3aJayu, BiajeeT
TOJIKO 00s3aTeNTbHBIM MUHUMYMOM TIPH PEIICHUH 33729 UCCIICIOBAHUS OMIEPAIIHIA.

0-50 GamnoB — oIEeHKa «HEYIOBJIECTBOPUTEILHO» - CTYJCHT HE OCBOMJ 00s3aTEIHHOTO
MUHUMYMa 3HaHUW aucuuiuinabl «MMOuMOy, He crmocoOeH OTBETUTH Ha BOMPOCH! OUjeTa Jaxe
IIPU TOTIOTHUTEIBHBIX HABOSIIMX BOMPOCAX IK3aMEHATOpA.

Kpumepuu oyenxu sx3amena 6 popme mecmuposanus

TecToBO€ 3amaHne COCTOMT M3 TPHUIIATH BOMPOCOB. Bpemsi BeImoNHEHHUS padoTh: 60
MUH.

86-100 6anoB - orieHKa «OTIMYHO» — 26-30 TpaBUIBLHBIX OTBETOB;

66-85 6amioB - oneHKa «xopouio» — 20-25 npaBUIBHBIX OTBETOB,;

51-65 6am - oleHKa «YIOBIETBOPUTEIHLHO» — 16-19 mpaBUIBLHBIX OTBETOB;

0-50 GanyoB — OIIEHKA «HEYIOBJIECTBOPUTEIHHO» — MeHee 16 MpaBUIIbHBIX OTBETOB.

8. YueOHO-MeTOANMYECKOE 00ecieueHue TUCIUIIINHEI.

a) ajpec caiita Kypca
http://eor.dgu.ru/.
0) OCHOBHAaf JIUTepaTypa:

1. Mertoabl ONTUMANBHBIX pEIICHUI B 3KOHOMHUKE U (puHaHcax: ydeOHUK / mox pen. B.M.
I'onuapenko, B.IO. ITomnosa.- 2-e u3n., crep. — M.: KHOPYC, 2014. — 400c.

2. CecnaBun A.WM. HccnenoBaHue omepauuidé W METOABI ONTUMH3AIMU [ DJIEKTPOHHBIN
pecypce]: yuebnoe nmocodue / A.W. Cecnabun, E.A. CecnaBuHa. - DJIEKTPOH. TEKCTOBBIC
naHHble. - M.: YueOHO-METOAMYeCKHd LEHTP MO0 OO0pa30BaHUI0 HAa KEIE3HOIOPOKHOM
TpaHCIIOPTE, 2015. - 200 C. - 978-5-89035-827-1. - URL:
http://www.iprbookshop.ru/45261.html (gara oopamenus: 11.02.2022)

3. Ilankua A.C. MaremMaTu4eckiue METOABI ¥ MOJEIW WCCIEAOBAHUS ONepanuit
[OnexTponnbiii pecypc]: yuebnuk / A.C. Illankun, B.A. IllankuH. - D7EKTpOH.
TeKCTOBbIC gaHHBIe. - M.: JlamkoB wu K, 2017. - 398 c¢ - URL:
http://www.iprbookshop.ru/60603.html (mzara ooparenus: 11.02.2022)

B) /IONOJTHUTEIbHAS JIUTEPaTypa:

1. Topenuk B.A. Teopust nmpuHATHS pemieHH [DIeKTpOHHBIN pecypc]: yueOHOe mocodue
utst MaructpanToB / B.A. T'openuk. - D1eKTpOH. TEKCTOBbIE JaHHBIE. - M.: MOCKOBCKHit
MeIarOrMYeCcKUil rocynapcTBeHHbI yHUBepcuter, 2016. - 152 c. - Pexum nocryma:
http://www.iprbookshop.ru/72518.html (zara o6pamenus: 22.06.2022).
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2. Eropos, A.W. OcuoBsl Teopun ympasnenus / A.W. Eropos. - Mocksa: ®u3zmariur, 2007.
- 506 c. - ISBN 978-5-9221-0543-9; To e [Onektponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76677. (nara obparmienus: 22.06.2022).

3. Kauana B.B. Teopust cuctem W CHUCTEMHBIM aHaiau3: y4eO. JJIs CTYIACHTOB BY30B. - 2-€
u3n., crep. - M. : Akanemus, 2017. - 263 c.

4. OntumanbHoe ympasienue / pen. H.II. Ocmonosckmii, B.M. TuxomupoB. - Mocksa:
MIIHMO, 2008. - 320 c. - ISBN 978-5-94057-367-8; To xe [DnekrpoHHbBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=63270 (mara  oOpateHus:
22.06.2022).

5. Anaconda. Individual Edition [Dnextponnsiii pecypc]. - Pexum mgocryma: URL:
https://www.anaconda.com/ (mata o6pamienus: 22.06.2022).

6. Pandas - Python Data Analysis Library [Dmextponnsiii pecypc]. - Peskum nocryma: URL:
https://pandas.pydata.org/ (nata oopamenus: 22.06.2022).

7. Rashi Desai Tor-10 oubanorex Python mms Data Science. [DmexktponHbiii pecypc]. -
Pexum noctyna: URL: https://towardsdatascience.com/top-10-python-libraries-for-data-
science-cd82294ec266 (mara obpamenus: 22.06.2022).

8. Hobpo moxanoBath B CVXPY 1.1[Dnekrponnslii pecypc]. - Pexum nocryma: URL:
https://www.cvxpy.org/ (mata obpamenwus: 22.06.2022).

9. Mogenmuposanue. - URL: https://cvxopt.org/userguide/modeling.html (mara oGparenus:
22.06.2022).

10. ITakeT Ans BBIMYKIOW ONTUMH3ALUK [DIeKTpoHHBIH pecypc]. - Pexxum mocryma: URL:
https://pypi.org/project/cvxopt/ (nara obparenus: 22.06.2022).

9. Ilepeuenb pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHHMKANUOHHON ceTH «UWHTepHeET»,
HEeO00XOAMMBbIX /15l OCBOEHHS TUCHUILINHBI.

1. eLIBRARY.RU [OnexrpoHHBIii pecypc]: anekTponHas Oubauoreka. — Pexxum nocrymna:
http://elibrary.ru/defaultx.asp (mata obpamenus: 22.06.2022). — 5I3. pyc., aHr.

2. IPRbooks [DnexTpoHHbIi pecypc]: DneKTpoHHO-0MOIMOTeYHast cucTeMa. - Pexxum
noctyna:http://www.iprbookshop.ru/ (mara obpamenus: 11.02.2022). — 53. pyc., anri.

3. YHuBepcuterckas 0MOIMOTEKa OHJIANH [ DIeKTPOHHBIN pecypc]: DIeKTpOHHO-
oubnuoTeuHas cucrema. - Pesxkum mocryma: http://biblioclub.ru/ (mara obparuenus:
22.06.2022). — SI3. pyc., aHrI.

4. Dnextponnbii katasor HB JII'Y [DnexktponHbId pecypc]: 0a3a JaHHBIX COIEPKHUT
CBEJIEHUS O BCEX BUIAxX JUT, noctynatomux B poux Hb JII'Y/[larecranckuii roc. yH-T. —
Maxaukana, 2010 — Pexxum mocryma: http://elib.dgu.ru, cBoboaubIit (1aTta oOpamieHHS:
22.06.2022).

10. MeToanueckue ykazaHusi AJis1 00y4ar0MXCH M0 OCBOCHUIO M CUHMILIUHBI.

JInst  W3ydeHHWs TEOPETHYECKOTO Kypca CTyJIEeHTaM HEOOXOIUMO HCIOJb30BaTh
JEKIIMOHHBIA MaTepuasl, YYeOHMKM U YydeOHble T1OocoOMs M3 CIUCKA OCHOBHOW H
JIOTIOJIHUTEIBHOM JINTepaTyphbl, HHTEPHET UCTOYHUKHU.

[To mucummmue «MccnenoBanue onepanuii 1 METOIBI ONTUMHU3AIMN» B KOHIIE KaXKI0TO
MOJTyJISI TPOBOJUTCSI KOHTPOJbHAsS padoTa.

B koHTposbHYI0 PabOTy BKIIOYAIOTCS TEOPETUUYECKHUE BOMPOCHI M 3aJa4M TEX THUIIOB,
KOTOpBIE OBLIIN pa300paHbl HA IPEIIECTBYIONINX MTPAKTUICCKUX 3aHATHUSX.

PabGoueit mporpammoit  mucumrumHbl - «MccnmenoBaHue  omepandid M METOJIBI
ONTUMU3AIMM» TPEIYCMOTPEHa CaMOCTOsITeIbHas paboTa CTYIAEHTOB B oObeMe 36 Yacos.
CamocrosiTenbHass paboTa TPOBOMUTCA C I1EIABI0 YIIYOJIGHWs] 3HAHUW 10 JWCIHUIUIMHE H
MpeayCMaTpPUBAET:

— YTEHHE CTYACHTAMHU PEKOMEHIOBAHHOW JUTEPATYpPhl W YCBOCHHE TEOPETHYECKOTO
MaTepuana JuCUUILIUHBI;

— OJITOTOBKY K MPAKTUYECKUM 3aHATHSIM;


https://www.anaconda.com/
https://pandas.pydata.org/
https://towardsdatascience.com/top-10-python-libraries-for-data-science-cd82294ec266
https://towardsdatascience.com/top-10-python-libraries-for-data-science-cd82294ec266
https://cvxopt.org/userguide/modeling.html
https://pypi.org/project/cvxopt/
http://biblioclub.ru/
http://elib.dgu.ru/
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— BBINIOJIHEHUE UHAMBHUAYaJIbHbBIX 3aJaHUN;

— MOJTrOTOBKY K KOHTPOJIBHBIM paboTaMm, 3aUeTy U HK3aMEHaM.

C camoro Haudama HU3YyUYCHUA AUCHUILIMHBI CTYACHT IOOJDKCH YCTKO YACHUTH, YTO 663
CHCTEMaTUYECKOW CaMOCTOSITEIbHOW paboThl ycmexX HEBO3MOXKEH. JTa paboTa IOJDKHA
PEryjisipHO HAYUMHATLCA CpPa3y IMOCJIC JICKIIMOHHLBIX U MPAKTUUCCKHUX BaHHTHﬁ, AT 3aKpCTIJIICHU A
TOJIKO YTO MPONAEHHOI0 MaTepuaia.

[Tocne ycBoeHHE TEOPETUUYECKOTO MaTepraia MOKHO MPUCTYNHUTh K CAMOCTOSITEIbHOMY
PELICHUIO 33/1a4 U3 yYeOHUKOB U MTOCOOUH, BXOAAIIUX B CIIMCOK OCHOBHOM JIUTEPATYPHI.

11. IlepeyeHb WHGPOPMANMOHHBLIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPHU OCYHIECTBJICHUU
00pa3oBaTe/ILHOIO MpoLecca MO0 IUCHUILIMHE, BKJKYAs IepedYeHb MPOrpaMMHOIO
olecrieyeHus: U MHGOPMAIMOHHBIX CTIPABOYHBIX CHCTEM.

Microsoft Office (Excel, Power Point), Anaconda, Python, Jupyter Notebook

12. Onmucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOW /Jsl OCYLIECTBJIECHHUS
00pa3oBaTeILHOIO NMpolecca no JMCUMILIHHE,

KomMmnproTepHslii kinacce, ayiuTopus s IPOBEAEHUS JEKLIMOHHBIX M NPAKTHUUECKUX 3aHIATUH U
CaMOCTOSITEIbBHOW palbOThl CpelAcTBaMH OOOpYJIOBaHHAsE OPTITEXHUKOH, MEePCOHAIbHBIMU
KOMHBIOTepaMI/I, OG’bGI[I/IHeHHBIMI/I B CETb C BbBIXOAOM B I/IHTepHeT; yCTaHOB.HeHHOG
JUIIEH3MOHHOE U CBOOOIHOE MPOTPaMMHOE 00€CTICUCHHE.



