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1. HaimeHOBaHHUe JUCIMILIUHBI

Pa3paboTtka 3¢ (heKTUBHBIX BEIUNC/IUTETBHBIX alTOPUTMOB

2. Hepeqeﬂb IVIaHUPYeMbIX Ppe3y/IbTdTOB O0CBO€HHSA 06p830BaTeﬂbH0ﬁ MporpamMmmabl (HEPE‘«IEHb KOMHETQHHI/Iﬁ) C YKd3dHHMEM

HHAUKATOPOB UX JOCTH)XE€HHUA U IVIAHHUPYEMBIX pe3y/1bTAdTOB oﬁyqunﬂ o AUCIMIyinHe

CrocoOHOCTB U MPOBOJUTH pe-
(aKTOPUHT KOZia TIPOrpaMM-

HOro obecrieueHust

JAHHBIX 1151 TIPOBEPKU paboTOCIIOCO0-
HOCTH KOMIMBIOTEPHOTO MPOTrpaMM-

HOro obecrneueHus

Kop komneTeHIiun HaumeHoBaHue NHauKaTopsl AOCTHIKEHUA Pe3ynbrarsl 00yueHusi (yMeHUsI ¥ 3HAaHH), COOTHECEHHbIe
KOMIeTeHIUH KOMIIeTeHLIUH C MH/UKATOPaMH JOCTIIKeHHs KOMIIeTeHI{MU
[TKII-1 CniocobeH pa3pabarbiBaTh 1 BeinonHsieT popmanvsaiuio 1 aaro- 3HaTb: OCHOBHbIE MPUHLUIIBI (OpMaTM3aliui UCXOAHOM 3a-
OTVI&)KUBATh [TPOrPaMMHBIMN PUTMU3ALUIO TTIOCTaB/IeHHBIX 3a/1a4 Jaud ¥ TpeOOBaHKS K alTOPUTMAaM ee PeIIeHUs C LIe/bi0 pa3-
KO, JU1s1 pa3pabOTKM MTPOTPaMMHOTO Kozla | pabOTKH IMPOrpaMMHOTO Kofia
YMeTb: cOCTaB/IsATE MareMaTUueCKy0 MO/ie/lb UCXOJHOU 3a-
Zlauy ¥ pa3pabaTbiBaTh MPOTrPaMMHBINA KOZ /I/Is peasi3aLiu
3¢ deKTUBHOTO aJirTOpUTMa pellieHus 3a7aun
OdopmiisieT porpaMMHBIi KO B CO- | 3HaTh: OCHOBHbIE TIpaBuUJIa HarvcaHusi U opopMieHus Tpo-
OTBETCTBUU C YCTaHOBJ/IEHHbIMU rPaMMHOI0 Kozia
TpeGoBaHUSIMU YMmetb: pa3pabarbiBaTh IPOrPaMMHBIA KOZl B COOTBETCTBUH C
TIPUHSATHIMKA HOPMaMH U TIpaBU/IaMy NIPOQe CCUOHA/IBHOTO CO-
o011jecTBa MPOrpaMMHCTOB
[TKII-2 CniocobeH nipoBepsATh paboto- | Pa3pabarbiBaeT TecToBbIe HAOOPBI 3HaTh: OCHOBHbIE MpaBUIa (POPMUPOBAHUS U MOATOTOBKU Te-

CTOBBIX HAOOPOB ZIAHHBIX JI/Is IPOBEPKHU paboToCrocobHOCTH
TIPOrPaMMHOTO KOZia

YMeTh: pa3pabaTbiBaTh U GOPMHUPOBATh HAOOPBI JAHHBIX /IS
TeCTOBOU MPOBepPKU paboTOCIIOCOOHOCTH KOMITbIOTEPHOTO

MmporpaMMHOro obecreueHus




KO]I[ KOMIIeTeHIIUHn

HaumeHoBaHue

KOMIIeTeHI{ U

I/IHAI/IKaTOPBI AOCTH)KEeHHUA

KOMIIeTeHI{uHn

Pe3ynbrarhl 00ydyeHusi (YMEeHHUS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XE€HUA KOMIIETEHLIUN

BrimosnHsieT peakTOpUHT U UHCITEK-

LIMIO TIPOrPaMMHOI0 KoJia

3HaTh: OCHOBHLIE TMPpUHLMUIIBI 1 Ha3Ha4Ye€HHWEe pE(I)aKTOpI/IHl"a B
rnpouecce MHCIIeEKTUPOBAHMWA IMPOrpaMMHOI0 KOJd
Ymeth: OMTUMHU3HUPOBATH HpOFpaMMHbIﬁ KO B pdMKdX 0Cy-

H1eCTB/IEHHA €0 MHCIIEKTUPOBAHUSA U pe(baKTopHHra




3. MecTo JUCHHUIUITMHBI B CTPYKType 00pa30oBaTe/IbHO# MPOrPaMMbI

HOuctuniuHa «Pa3paboTka 3 QeKTUBHBIX BLIUNC/IUTETBHBIX alTOPUTMOBY

otHocUTcs K «Mogymto "CuctemMHoe porpaMmmMypoBaHue’'».

4. O0beM JUCHMIUIMHBI (MOJyY/is1) B 3a4eTHBIX €AMHHUIIAX M B aKafleMHYeCKHUX

yacax C BbIie/IeHHEM 00beMa ayAMTOPHON (/IEKIMH, CEMHUHAPhI) U CaMOCTOSITe/TLHOU

padoThI 00yUarOIUXCS

3aouHas Gopma oOyueHUs

Bup yueOHo# padoThI M0 AMCIUIIIHHE Bcero (B 3/e n Cemectp 8 (B

yacax) yacax)

OO0111asA TPYJ0EMKOCTh JUCIUTTHHBI 3/108 108

Konmakmmas paboma — AyoumopHbie 10 10

3aHamus

Jlekyuu 2 2

CeMuHapbl, npakmuyeckue 3aHamus 8 8

CamocmosimenbHasi paboma 98 98

Buj Tekyl1ero KOHTposis KoHTposnbHas KoHTposbHas
pabota pabota

By npome)XyTouHOU arTecTanyy 3auer 3auer




5. CopepxaHue [JUCIUIUIMHBI, CTPYKTypHpPOBaHHOe MO0 TemaMm (pa3jesiam)
AVCOMILIHHBI C YKa3aHHEM UX 00heMOB (B aKaJeMHYeCKHX Yacax) M BHJAOB y4eOHBIX

3aHATHA

5.1. CopepxaHue JUCHUILIMHBI

Tema 1. AHanu3 3¢¢deKTUBHOCTH U OLIeHKA CJIOKHOCTH a/IrOpUTMa

[Tousate anroputMa U ero ¢opmanusauus. CpaBHEHMe a/rOPUTMOB MO UX
5¢¢deKkTBHOCTU. BpeMeHHas, eMKOCTHasi M WHTe/JIeKTya/lbHas CJI0KHOCTh aJropyuTMa.
Ouenka O-ciiokHOCTM — anropuTMoB. [IpyuMepbl  K/laCCMYECKHUX — BBIUMCIUTE/bHBIX
anroputMoB (anroput™M EBKIuzAa, MoAy/ibHas SKCMIOHEHTa UM JAp.) U aHaliu3 UX
3ppeKTUBHOCTH Ha OCHOBe pacueta O-cioxHOCTU. [loHATHE O TUMOTe3e paBeHCTBA
K/IaCCOB TIOJIMHOMUAJIbHO-PelllaeMbIX W TIOJTMHOMMA/IbHO-TIPOBepsieMbIX 3ajau (rpobsiema
P=NP).

Tema 2. HelMHeliHOe NporpaMMypoBaHHue

dopmynupoBKa 3ajaud. [padurueckuidi MeTof: 3aZaya C JIMHEWHOW LieJieBOM
dbyHKLIMeN W HeJIWMHEeWHOM CHUCTeMOW OrpaHWYeHHUl; 3ajlada C HeJWMHEeWHOW 1je/ieBou
(dbyHKIMel 1 IMHeWHOM CUCTeMOUM orpaHUuUeHui; 3aZjaua C HeJIMHeWHOM 1je/ieBoi (PyHKIMe
U HeJMWHENHOM cucteMoil orpaHuueHuid. [IpoOHO-IMHeMHOe TMPOTrpaMMHpPOBAHKE:
MareMaThuecKkasi Mofie/lb 3aJjaud; SKOHOMUYeCKasi UHTeprpeTaliss U aaropuTM peLleHUs
3afjau; TIpUMeHeHWe ApPOOHO-TMHEeWHOro TIPOrpaMMHPOBAaHUSI B SKOHOMUKe; CBe/leHHe
MaTeMaTUYeCKOW MOjer JPOOHO-TMHEHHOro ITPOrpaMMMPOBAHHUS K 3ajjaue JIMHEeHWHOTO
MpOrpaMMHUPOBaHMUSI. Metos, MHOXuTeneid JlarpaHka: a/roput™M peLleHus 3ajjau;
NpUMeHeHre MeTo/jla MHOXKUTesel JlarpaH)ka B 95KOHOMUKe. BbIyk/ioe mporpaMMyUpoBaHue:
OCHOBHbIE OIpe/ile/ieHUsi W TeOpeMbl; aJrOpuTM pelleHus 3aaud  KBaJpaTUYHOIrO

MpOrpaMMUPOBaHHUSI.

Tema 3. luHaMu4vecKoe NPpOrpaMMHpOBaHue

OcHoBHble TIOHSATHS. [lpuHIUnel  onTuManbHocTh P.  Bensmana.  O6irjas
a/ropuTMHyYeckass Cxema pelleHUs 3ajay [JUHAMUYeCKOro  IpOrpaMMUPOBAaHUS.
[TpumeHeHue MeTo/la (PYHKIIMOHAIBHBIX YpaBHEHU! B OMpe/ie/leHUU ONTHUMasbHbIX CPOKOB
3aMeHbl ~ 00OpyZOBaHWS.  ODKOHOMHYECKHE  [MOCTAaHOBKM  3a/au  JAWHAMHUYeCKOTo
MpOrpaMMHUPOBaHUs: ONTUMAa/bHOE pacrpefie/ieHde pecypcoB; CeTeBOe IJIaHWpPOBaHWE U
yIpaBlieHue pecypCcamM; MHHHWMM3alMs 3aTpaT Ha CTPOWTENbCTBO W 3KCIUIyaTaljuro

TIPeATIPUSTHN; ONTUMU3ALMS 3aTpaT MpU CTPOUTETbCTBE TPYOOIIPOBOAOB M TPAHCIIOPTHBIX



apTepuii U p. MeTo/, [MHaMHU4YeCKOT0 MPOrpaMMHPOBAHUS [1Jisl pellleHUs] BIUUCTUTETbHbBIX

3ajiau.

Tema 4. uddepeHiiuanbHbie ypaBHeHHsI B JUHAMHUYECKHX MOJe/JIAX MHUKPO- U

MdAdKPO3KOHOMHUKH

Mogenu [UHaMUKH 0OI[eCTBEHHOTO MPOAYKTa W HAllMOHAIBHOTO J0X0/la: OCHOBHBIE
TOHSATHS, OTpeJie/ieHrsI W TIPeATIoNIOKeHUs]; TpocTeliias MoJje/lb  BOCIPOM3BO/CTBA
HaI[MOHA/bHOTO /I0XOZAa TPU TIPOU3BOJLHONW (YHKIMM MOTpebsieHus; IKOHOMUYeCKHi
aHaJIA3 pelleHus TIPU Pa3/IMUHbIX COOTHOIIIEHUSIX MEXKIY TeMITOM TTPUPOCTa MOTpedieHus U
TeXHOJIOTUYeCKMM TEeMIIOM HalMOHAa/JbHOIO /0X0Ad. MakKpO3KOHOMHUeCKHe MOJeu
Xappoga - [omapa, Conoy u fp. 30/10TOe TIpaBW/IO HAaKOIJIeHWs] KanuTana. Mopenu
JVHAMUKU MablX TpeANpUSTUN: OCHOBHbIE TOHSTHS, OMNpeJeseHUs, MPeAIoI0KeHUS;
obmmii  Buag  auddepeHIMATBPHOTO  yYpaBHEHHWS,  OMNMCHIBAIOIIETO  JUHAMHKY
(YHKLIMOHMPOBAHUS MaJsioro MpeJIpUsTHs; BapyUaHThbl pelleHds 3a[aud TpPU Pa3IUyHbIX

cTparerusx ()MHaHCOBOU MOAJEP>KKU MaJlbIX MPeANpUATHAN WU CTPYKTYPbl MHBE CTULIM.



5.2. Yue0OHO — TeMaTUUeCKUH IIJIaH

3aouHas popma oOyueHUs

n/ HaumeHoBaHue TeM TpyaoeMKOCTBb B yacax
1 a3/iesioB) JUCHMILTUHBI
(pasp ) Aucn KonTakTHasi padora - AyguTopHasi g
\ (=}
pabora g
®
o}
: -
g Ooman, | Jlekuuu CeMuHapsbl, 5
B T.U.: npaKkTu4yeckKue E
3aHATHUA §
=
c
@)
1 | AHamu3 3¢ PeKTUBHOCTU U 24 4 2 2 20
OLIeHKa C/I0’KHOCTH
anropuTMa
2 | HenuneriHoe 30 2 0 2 28
MpOrpaMMHUpOBaHUe
3 | JuHamuueckoe 30 2 0 2 28
MpOrpaMMHUpPOBaHUe
4 | OuddepeHimanbHbIe 24 2 0 2 22
ypaBHEHHS B IUHAMUYE CKUX
MO/IeJISIX MUKDPO- U
MaKpO3KOHOMUKHU
B nesioMm no guiciMIIMHe 108 10 2 8 98




5.3. Copep)xaHue CeMUHAPOB, MPAKTUYECKUX 3aHATUH

HaumMmeHnoBaHue TeM

(pa3paesnoB) AUCLUNIMHBI

ITepeueHb BONPOCOB /I/Isl 00CY)K/IeHHs HA CEeMUHAapax,

NPAKTHYECKHUX 3dHATHAX

@®opMbI IPOBe/ieHNs 3aHATHI

Ananu3 3¢deKTUBHOCTH U

OLleHKd CJIOKHOCTH a/ITOPHUTMdA

[Tousatue anroputMa U ero Qopmanusauus. CpaBHeHUe
aJIrOPUTMOB 1O WX 3P PeKTUBHOCTU. BpeMeHHasi, eMKOCTHast
U MHTe/UIeKTyalbHasd CJIOXKHOCTh anroputMma. Onenka O-
CJI0)KHOCTH K/IaCCUYeCKUX

a/ITOPUTMOB. [Tpumepsl

BBIYHC/IMTE/IBHBIX aJITOPUTMOB (aJ'IFOPI/ITM EBK]’II/I,E[E[,

MO/Jy/IbHasi SKCIIOHEeHTa U [Ip.) U aHaau3 uX 3(QQPeKTUBHOCTU

Ha 0CcHOBe pacuera O-C/I0’KHOCTH.

MHrepakTiBHas ¢opma, paboTa Ha KOMIbIOTepe, pa3bop u

o0cy>KeHe KefCOB OT MH/yCTPHa/IbHBIX TTAPTHEPOB.

Henuneiinoe dopmynmpoBka 3ajaun. [paduueckuii Metox: 3ajaua c | MHTepaktvBHasi ~ ¢opma, pabora Ha  KOMIbIOTepe,
rporpaMMHpOBaHUe HeJTMHEeMHOM 1ie/ieBoM (YHKI[MeH W HeTMHEeMHOW CHUCTeMOM | MCIIO/Ib30BaHHWE PEeCypCOB  3JIEKTPOHHBIX  OMOIMOTEUHBIX
orpaHuueHuit.  [IpoOHo-iMHeliHOe  TiporpamMMupoBanue: | cuctem (OBC).
MaTeMaTrryJecKas Mo/ienb 3ajauy; 5KOHOMMUYECKast
VIHTEpIipeTalsi U aJrOpuTM pelleHus 3a/ad; MpUMeHeHHe
JpOOHO-TMHEWHOTO  MPOrpaMMMPOBAaHMSI B SKOHOMUKE;
CBeJleHMe MaTeMaTUuecKod Mofenu IpoOHO-MHeMHOro
NIpOrpaMMHPOBaHUS K 3ajaue JIMHENHOr o
MIpOrpaMMKHPOBaHHUSI. Meton MHOXUTeselt Jlarpana:
aJIrOPUTM pellleHus 3a/au.
JvHamuueckoe OcHoBHble moHATHS. OOmasi anropuTMUyeckass cxema | MIHTepakTHBHas dopma, pabota Ha
NporpaMMHpOBaHue pellieHUsi  3a/lad  JAWHAMHUYeCKOro  TPOrpaMMUPOBAHUS | KOMIbIOTEpe, KCII0/Ib30BaHHWE PeCypCoOB  3/eKTPOHHBIX
[lpumeHeHnne Metofia (yHKUMOHA/NBHBIX ypaBHeHMH B | 6bubmoreunsix cucrem (OBC). Komangnas pabora 1o

oTipe/ie/IeHUH ONTHMAaJIbHBIX CPOKOB 3aMeHbl 000pYyZOBaHHS.

ODKOHOMMYECKUe ITIOCTAHOBKU 3a14a4 AWHaMH4eCKOoro

[IPOEKTY. 3allUTa [IPOoeKTa.




HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

IlepeyeHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl NIpOBeieHUs 3aHATHI

MporpaMmMupOBaHHs: OIITUMAJIBHOE pacripegejieHue
pecypcCoB; CeTeBO€ IVIAHUPOBAHHWE U YIIPpAB/I€EHUE peCypCdMU;
MHWHUMM3ALIUA 3dTPdT Hd CTPOUTEJILCTBO W SKCIUIyaTdllEO
Hpe,E[HpI/IHTI/Iﬁ; OlMTUMU3AlKUA 3aTpaT TIpU CTPOUTE/ILCTBE

TPyOOIIPOBO/IOB ¥ TPAHCIIOPTHBIX apTepPHid U .

OuddepenimanbHbie
ypaBHeHUsI B AMHaMUUe CKUX
MO/Ie/IIX MUKPO- U

MdKPO3KOHOMUKH

Mogenu  AWHAMUKK ~ OOII[ECTBEHHOTO  TIPOAYKTA U
Hal[MOHAJIbHOTO /10X0/,a: OCHOBHbIE MOHSTHS, ONpeZie/ieHus: U
TIpe/TI0/I0KEHUS]; TIPOCTeMIass MOZe/lb BOCIPOW3BO/CTBA
HallMOHAMbHOTO JIOXOZla TIPU  TIPOM3BOJILHOM  (PYHKIMM
norpeOsieHUs; SKOHOMUYECKWM aHalu3 peIieHus Tpu
pa3/MUHBIX COOTHOLIEHUSIX MeXAy TeMIoM T[pHUpOCTa
norpe0sieHUs] ¥ TEeXHOJIOTHUeCKUM TeMIIOM HallMOHAJbHOTO
Joxoga. MakposkoHoMHueckre Mozenu Xappoga — domapa,

Conoy u ap. 30/10TOe TIPaBWIO HAKOILJIEHUS KaruTasa.

VHTepakTHBHas dopma, pabota Ha

KOMITbIOTEepe,  MCII0/Ib30BaHWE  PecypcoB

oubmoteunsix cucreM (3BC).

3JIGKTPOHHBIX
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6. IlepeyeHb yueOHO-MeTOANMUECKOTO O00eCedeHHUsI A/ CAMOCTOATe/TbHOM Pad0ThI 00yYAIOIUXCA 10 AUCIUIITHHE

6.1. ITepeyeHb BOTIPOCOB, OTBOAUMBIX HA CAMOCTOSITE/IbHOE 0CBOEHHE JUCIUILVINHBI, ()OPMbI BHeayJUTOPHOU CaMOCTOSTe/IbHOW PadoThI

HaumeHoBaHue TeMm

(pa3jesnioB) AMCHMIIIMHBI

HEPE'-IEHI) BOIIPOCOB, 0OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opmMbI BHEAyAUTOPHOH CaMOCTOATE/TLHOM PadoThI

Ananu3 3¢heKTUBHOCTH U

OLIeHKd CJIO)KHOCTH dJITOPUTMA

[ToHATHE O TUMOTEe3e paBeHCTBA K/IACCOB IOJTMHOMMAJIBHO-
pelllaeMbIX U
(mpobnema P=NP).

MMOJIMHOMHAJ/IbHO-TIPOBEPAEMBIX 3a/ia4d

Pabora ¢ yuebHOI /MTepaTypoil. PellleHre TUIOBBIX 3afad.
Pa3bop BOIPOCOB T10 TeMe 3aHATHS. BhIMOTHeHWe JOMAaIIIHUX
3aZlaHUll K TIPAKTUYECKUM

3dHATHUAM, HCIIO/Ib30BdAHHE

pPecypcoB 37IeKTPOHHBIX OHMOMOTeUHBIX CHCTEM.

Henunetinoe Brinykioe mporpaMMypoBaHHe: OCHOBHBIe orpeeneHusi | Pabora ¢ yueGHOM nuTeparypoii. PellleHre TUIIOBBIX 3ajau.
NporpaMMHpOBaHKe TEOpPeMbl; aJTOPUTM pellleHus 3a/laud  KBaZipaTUYHOro | Pa36op BOMpOCOB 10 TeMe 3aHATHS. BhIMoHeHWe [OMAITHUX
MPOrpaMMHPOBaHHUSI. 3a[jaHUil K TPaKTAUYeCKUM 3aHATUSM, MCI0/Ib30BaHUEe

PeCypCOB 37IeKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
JuHamuyeckoe OOmiast ~ a/ropuTMHUYecKass ~ CxeMa  pellleHMss — 3azad | Pabora ¢ yueOHOW /nuTepaTypoil. PerieHue THUIOBBIX 3ajad.
TporpaMMHpOBaHue JTUHAMUU€eCKOTO MPOrpaMMHPOBaHHUSI. Mertop, | Pa36op BompocoB Mo Teme 3aHATHs. BBITIOTHEHHE JOMAITHUX
JUHAMUUECKOTO  TIPOTpaMMHUDOBaHUsl  [ijIS  pellleHus | 3aZlaHUii K  TPaKTUUYeCKHUM  3aHSATHSIM, MCIIO/b30BaHUe

BBIUMC/TUTE/IbHBIX 3a/au. PeCYpPCOB 37IEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
HuddepenimanbHbie Mogemu [OUHAMUKM MajbiX TpeANpUATHH, BapuaHThl | PaboTa c yueGHOUM nuTeparypoil. PelleHre TUIIOBBIX 3ajau.
ypaBHeHUs B JUHAMUUeCKUX pellieHUsI 3aflauy TIPU Pa3/UYHBIX CTpaTerussx (uHaHcoBoM | Pa36op BOMpOCOB 10 TeMe 3aHSATHS. BhIMosHeHWe JOMaITHUX
MOJIeNISIX MUKPO- U NMOAJEepXKKM  MasblX  MpEeANpUSATHN  WAM  CTPYKTYpHI | 33laHMi K  TIPAaKTUUeCKUM  3aHSITUSIM, HCII0/Ib30BaHUe

MaKpO3KOHOMUKU VIHBeCTULUH. PeCypCOB 3/7IeKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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6.2. IlepeueHb BONIPOCOB, 3a/iaHUM, TeM /iJisl NOATOTOBKHU K TeKyIll[eMy KOHTPOJII0

IIpumepHBbIe 3aiaHUsI KOHTPOJ/ILHOMN PadOThI
1. Ucnone3ys rpaduueckuii MeTo[, PeLIWTb C/e[yHOLlyl 3ajauy HeJWHEeWHOro
[IpOrpaMMHUPOBAHMA:
3x; +X, > min (max)
X1 Xy 22
X7 +x5 <16
X; 20, x5, 20

2. TIpoBecTy TOAXOASIYIO JIMHEAPU3AIMIO 3aladi U HAWTH 3KCTPEMYMbI JPOOHO-

3Xq - X,

UHENHOW QyHKIMU Y = o

TIIpU OTPaHUYEeHUSIX:
X;tXy 25 -X;+tX, <7, 3X;-X, <11, Xy, 20. Ouenurs O-C/I0KHOCTD
pearM30BaHHOIO a/IfOPUTMA.

3. Ucnonb3ys MeTo[, MHOXUTe el Jlarpanyka, HAWTA TOUKY YCJIOBHOTO 3KCTpeMyMa

dbyHKIMH
L =x;X, +X;X3
X, +Xy, =2
Xy, + X3 =2

U peann3oBath 3G deKTUBHOE pellleHue B M000M cpesie MpOrpaMMHUPOBaHUS (OLIEHUTh
CJIOKHOCTD MCI0J/Ib30BaHHOTO a/ITOPUTMA).

4. Tlo muTaHy MPOW3BOACTBA MPOAYKI[MH MPeANPUIATAIO HeOOXOANMMO H3roTOBUTE 180
u3aeui. DTU U3/leNIUsl MOTYT OBbITh W3TOTOBJIEHBI [BYMsI TEXHOJOTMUECKUMHU CIIocobamu.
[Tpu MpoM3BOACTBE W3/eNMUM X TIEPBLIM CIIOCOO0OM 3aTpaThl COCTAB/SAIOT 4X+Xx2 pyo0., a 1pu
M3TOTOBJIEHWH Y W3/e/iii BTOpbiM criocobom 8y+y2 py6. OnpezenuTb, CKOIBKO H3Ze/ Ui
KOKIbIM U3 CriocobOB ciieyeT HW3rOTOBUTh, UTOOBI OOII[HMe 3aTpaThl Ha MPOW3BO/CTBO
MPOAYKUMK ObLTM MUHWUMAa/IbHBIMU. Peay30BaTh B BH/le MPOrPaMMHOTO Kofia Haubosiee
3¢ dheKTUBHBIN arOPUTM pellieHus 3a/jauu.

5. B Tabnuile yKa3aH BO3MOXXHBIN MPHUPOCT BBIITyCKa MPOAYKIMU YEThIPbMSI TJIOZ0BO-
KOHCEPBHBIMU 3aBOJaMH 007acTd (MTH. py0.) TpU OCYILeCTBJeHUM WHBECTULIMM Ha WX
MOJIEPHU3AI[MI0 C AWCKPeTHOCThI0 50 MyH. pyD., TpUueM Ha OAWH 3aBOJ, MOXKHO
OCYLLeCTBUTb TOJILKO OAHY WHBeCTULIMIO. COCTaBUThH IJIaH pacrpefie/ieHHdss WHBECTULIUU
MeXy 3aBOZlaMH, MaKCUMHU3UPYIOIIUM OOIIMM MPUPOCT BBIMyCKa MpOAYyKIuU. [IpoBecTH

KOMITBIOTEPHYO pean3aliiio Mofiein Harbosee 3¢ heKTUBHBIM alrOPUTMOM.

WuBectyLiuu IIpupocCT BBIIyCKa NPOAYKLU

3aBoj 1 3aBoj 2 3aBoj, 3 3aBoj 4

50 25 30 36 38
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100 60 70 64 56
150 100 90 95 110
200 140 122 130 142

6. Mopens Xappoma — [omapa omnuchiBaeT AWHAMUKY Joxofa y(t), KOTOpbIM
paccMaTpuBaeTCsl Kak CymMma ToTpeOsieHUs Ct) U MHBECTULIMM j(t). DKOHOMMKA CUMTAEeTCs
3aKpbITOM, TT0O3TOMY UMCTBIM 3KCMOPT paBeH HYJ/IO, @ TOCyapCTBEHHbIE PacXofbl B MO/e/Nu
He BbijenstoTcs. [lpenrnosiaraeTcsi, 4YTO CKOPOCTh pOCTa J0X0Ja TMpPOIMOpPLMOHAIbHA
vHBecTUlUsiM. CocTaBuTth AuddepeHiMaibHble YpaBHEHUsT MOie/iu JJ1s ciaydaeB: a) c(t)=0
, 0) c(t)=const , B) c(t)=c(O)ert, Tne T - TOCTOSHHBIA TEMI MPHUPOCTA WHBECTULIUM.
[Tpen1oXKUTh KOMITbIOTEPHYHO peanu3alyi0 MOCTPOEHHOW MOZE/NH U OLeHUTh CI0XKHOCTb

VCTIO/Tb30BAHHBIX a/IFOPUTMOB.
JononHauTenbHasa vHGpopManusa

Kpumepuu 6aa1bHOU OyeHKU paiuyHbix popm meKyuje2o KOHmpo/s ycneeaemocmu
codepxycamcsi 8  coomeemcmeylouwjux — memoouueckux — pekomeHOayusix — KagheOopnl
UH(pOpMAYUOHHbIX mexHono2uli Pakynbmema UHGPOPMAYUOHHBIX MexHOoA02UU U aHanu3da

00/1bWUX OAHHDIX.
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7. DOHJ OLIEHOYHBIX CPEACTB /ISl MPOBe/eHUA MPOMEKYTOYHOM aTTeCTal[uy 00yJYaroUXcs 1Mo JUCHUIUIHHE

[TepeueHb KOMITETEHIIMM C YKa3aHWEM WHAWKATOPOB WX [JOCTVPKEHHS B TIPOL[eCCe OCBOEHUsI 00pa3oBaTe/lbHON IMPOrpaMMbl COZIEP)KUTCS B
pazgene 2. «IlepeueHb naaHupyembiX pe3yibmamos 0ceoeHus 06pazoeamenbHOlU npo2pammbl (nepeueHb KoMnemeHyull) ¢ ykasaHuem uHOUKamopos ux

0ocmudiceHuUsl U NAaHUpyemblX pe3yabmamos ofyueHust no OUCyunauHe».

TunoBsbie KOHTPOJ/IbHbIE 3da/idHUA W/IN HHbIE€ MdTepPHdJIbI, HEOﬁXOﬂI/IMbIe AJIA O€éHKH HHAUKATOPOB A0CTH)KEHUA KOMHETQHHI’Iﬁ, yMEHHﬁ

Y 3HAHUU
HaumenoBa- | HaumeHoBaHMe UH- Pe3ynbrarsl 00yue- TunoBbie KOHTPOJ/IbHBIE 3aaHUSA
HHe AMKAaTOPOB OCTI)Ke- | HUSA (YMeHMA U 3Ha-

KOMIIeTeHI{uUHn HHUA KOMIIeTeHIIUUu HI/I}I), COOTHeCeHHbIe

C HHAMKATOpaMH /i0-

CTH)KeHHUA
KOMIIeTeHLINH
[1KII-1. Cno- | BemmonusieT (opmanu- | 3HaTh: OCHOBHBIE dopManu30BaThk yCI0BUA 3aja4i O MaKCMMU3ALUU [J0X0/a NPeIIpUATHA U COCTAaBUTh ee Ma-
cobeH pa3pa- | 3aLMIO ¥ aTOPUTMK3a- | IPUHLUIEI GOpMaai- | TeMaTHUECKYIO MO/ie/Tb, OTNpe/ie/IB JOCTYIHbIE aJITOPUTMBI il ee KOMITbIOTEpHOM peanu3a-
OaTbIBaTh U OT- | L{MIO [TOCTABIE€HHbBIX 3aLUy UCXOJHOU 3a- 1uH. J1aTh OL|eHKY C/I0KHOCTH U 3((eKTUBHOCTH IpeJJI0’KeHHbIX alTOPUTMOB.

JIa’KUBATh TIPO- | 3a7ay [yt pa3paboTKu | Aauu ¥ TpebOBaHUS K
rpaMMHBIN KOJ, | IPOrpaMMHOTO KOZa aJITOpPUTMaM ee pelliie-
HUS C LIe/IbI0 pa3pa-
OOTKH ITPOrpaMMHOTO
Kozla

YMern: cocTaB/ATh
MareMaTh4yecKyr Mo-
JleJib UCXOTHOU 3a/jaut

1 pa3pabaTbIBaTh TPO-

TPaMMHBIU KOZ, [I/151 pe-
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHU), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KeHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

anm3aiuu 3hdexTrB-
HOTO a/IrOpUTMa pelire-

HUS 33/jauu

OdopmiisieT nipo-
rpaMMHBIN KOZ B COOT-
BETCTBUHU C YCTaHOB-
JIeHHBIMHU

TpebOoBaHUAMU

3HaTb: OCHOBHbIE
TMpaBW/Ia HalMCaHWs U
odopmeHus npo-
rpPaMMHOTO KOJa
Ymetb: pa3pabatsi-
BaTh [POrpaMMHbIN
KOJl B COOTBETCTBHH C
MIPUHSTHIMA HOPMaMU
Y mipaBWiaMu npodgec-
CUOHAJILHOTO COo00II1e-

CTBAa NIPOrpaMMHUCTOB

[TpoBeCcTH KOMITBIOTEPHYIO peasm3arivio Haubosee 3(hGhEKTUBHOTO aJrOpuTMa HeJTUHEeMHOU

MadKCHUMHM3AlIMN 40X0/lda YCJIOBHOT'O MMPEATIpHUATHSA, B COOTBETCTBUMH C IIPUHATBIMKU HOPMdMH U

TIpaBUJIaMHU.

[IKII-2. Cno-
cobeH TIpoBe-
psTh paboto-
CIIOCOOHOCTD U
TIPOBOJIUTH pe-
(akTOpUHT

KO7la TIpo-

Pa3pabarbiBaeT TecTo-
BbIe HAOOPBI JAHHBIX
IS TIPOBEPKU paboTo-
CIIOCOOHOCTH KOMITBIO-
TEPHOTO MPOrpaMM-

HOro obecrieueHus

3HaTh: OCHOBHEIE
rpaBusa (popMupoBa-
HUSI U TIOATOTOBKH Te-
CTOBBIX HAOOPOB JjaH-
HBIX /IJis1 TIPOBEPKU pa-
6oTOCII0COOHOCTH

MPOrPaMMHOTO Kozja

BbigeuTh y4acTHUKOB paboueld TpyIIibl COIVIAaCHO TIOCTAaB/IEHHOW LIe/IM — TeCTUPOBAHUS

MIPOrpaMMHOrO0 Koza. [y1 KaK0ro y4acTHHKA FPYIIIbl ONPefenTh PYKOBOAUTEJIS TPYNIbl U

TMOTeHLIMa/IbHOI'O0 3dKd3UKWKa IIPOEKTa, CbYHKL[I/IOHaJH:HLIe 00s13aHHOCTH

BUTBHCSI K KOMaH/THOM 3all[iTe TIPOeKTa.
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HaumenoBa- | HaumeHoBaHue uH- | Pe3ynbrarsi o0yue- TuUnoBbIe KOHTPOJIGHBIE 3a/|JaHUA
HUE AMKaTOPOB /JOCTIDKe- | HUA (yMeHHs U 3Ha-
KOMIIETeHIINH | HHUs KOMIIETEHIIUH | HHA), COOTHECEHHbIe
C HH/UKaTOpPaMH JI0-
CTHOKeHHs
KOMIIeTeHIIUU
rpaMMHOI0 Ymetb: pa3pabatsi-
obecrnieueHust BaTh U OPMUPOBAThH

HabOpbI JaHHBIX /IS
TeCTOBOM MPOBEPKU
paborocrocobHOCTH
KOMIIbIOTEPHOTO T1PO-
rpaMMHOTO

obecrieueHus

BeinonHsieT pedakxro-
PUHT U UHCIIEKLIMIO

MIPOrPaMMHOTO KoZja

3HaTb: OCHOBHBIE
TIPUHLIUIIBI U Ha3Have-
HUe peakTOpUHTa B
TIpoLiecCe MHCIeKTH-
pOBaHUs IIPOrpaMM-
HOTO KoZia

YMmern: onTUMU3UPO-
BaTb MPOrpaMMHbIN
KOJ| B paMKax OCyIlle-
CTBJIEHUS €T0 UHCITeK-
TUPOBaHUS U

pedakTopuHra

O6ecreunTh ONTHMH3ALMIO0 TIPOTPaMMHOTO KOZla B paMKaxX OCYIIIeCTB/IEHHs ero pedakxro-

pUHra Ha MpUMepe BbITIOJTHEHHOTO KOMaH/JHOT'O TPOEeKTa.
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ITpumepbi npaKMuKo-opueHMUPOBAHHBIX 3a0aHULll

Keiic 1. CopTupoBKa CMMCKa K/JIWMEHTOB B KOPIOpaTWBHOW WHGMOPMaIOHHON
cucteme (HampuMmep, Ha 6asze "1C: TIlpeanpusrue") 1o andauty. Heobxomumo
OTCOPTHPOBATH CITUCOK K/IMEHTOB M0 UMeHU B a/i)aBUTHOM TOPsI/IKe.

- [TonyuuTe CUCOK K/IMEHTOB U3 CTIPABOYHMKA.

- Wcnonb3yiiTe anroputM COPTUPOBKU (HalpuMep, COPTHUPOBKA BCTaBKaMU WJIH
ObICTpasi COPTUPOBKA) AJIs1 YIIOPSJOYMBAHUS K/TMEHTOB TI0 UMEHaM.

- BriBeiiTe OTCOPTUPOBAHHBIN CITUCOK.

[IpescTaBbTe TIPOrPaMMHYIO pean3alivio TIPeJIKeHHOTo criocoba peliieHus Keica
U oueHuTe O-C/I0KHOCTD MPeJ/I0KeHHOT0 alrOPUTMa.

Keiic 2. CopTuvpoBKa MpoAax B KOPHOpaTMBHOMW WH(MOPMALIMOHHOW CUCTeMe
(Harrpumep, Ha 6a3e "1C: Ilpeanpusitrie’) no gare. OTCOPTUPOBAThH CIIMCOK TPOAAXK TI0 JlaTe
OCYILIeCTB/IEHUS CEJIKU.

- VI3BnekuTe aHHbIE O TIPOZIa’KaX U3 JIOKYMEeHTa WU/ PETUCTPOB.

- IlpuMeHuTe anrOpuTM COPTUPOBKM (HampyuMep, COPTHPOBKA BbIOOpOM) [Is
yIOpsil0YMBaHUsI IPOZAXK 110 JjaTe.

- BriBeiiTe OTCOPTHPOBAHHbIE AAHHbIE HA KPaH WU B OTYeT.

[IpescTaBbTe TIPOrPaMMHYIO peaM3alvio TIPeJIOKeHHOTO criocoba pellieHust Keiica
u oueHuTe O-C/I0)KHOCTb NPeJ/I0KEHHOT0 a/if0OpUTMa

Keiic 3. PaccmarpuBaeTcsi JuHaMuueckas Mojie/ib TPOM3BOJCTBA MPOAYKLMH
YCJIOBHBIM  TpEATIPUSITAEM Majioro Ou3Heca, B KOTOPOM CKOPOCTb pOCTa BBITyCKa
MIPOAIYKLIMH 3aBUCUT He OT /I0XOia, a OT NMPUObUTH. [TyCTh W37ep>KKH TIPOU3BO/ICTBA 3aBUCAT
or obwvema mnpoaykuuu sauHerHO. CocraBuTh AuddepeHiabHOE YpaBHEHUE IS
VHTEeHCHMBHOCTH BBIMYyCKa MPOAYKIMU Y, eC/IU 1jeHa NpoAyKLuHy 3ajjaHa ¢yHkiueit: p(y)=b-
ay C MOoCTosiHHbIMU Ko3(pduimentamu a,b>0 . [pennoxurs 3¢ ¢eKTUBHBIA aaropuTm

KOMITBbIOTEPHOM peasu3aliiy TI0CTPOeHHOM MOJIe/H.

ITpumepni 60npocoe 0/151 N0020MOEKU K NPOMeXNCymoYHoU ammecmayuu

ITpumepHbie 80npocbl 07151 N0020MOBKU K 3auerny

1. IloHATHe anropyut™Ma U ero 3(pPeKTUBHOCTH.

2. OneHka O-C/I0)KHOCTH a/IfCOPUTMa.

3. HenuHeliHOe mporpaMmupoBaHue. @opMyIMpoBKa MOJeH.

4. I'padrueckuii MeTO/, HeJIMHEMHOrO MPOrpaMMKPOBaHUs: 3aZiaya C JIMHeHHOU

1je/1eBOM (DyHKLIYeN U HeJIMHEMHOW CUCTEeMOU OrpaHuYeHuH.
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. Pelienne 3a7jaur HeJTMHEWHOTO NMPOTrPaMMUPOBaHUS C HEJIMHEMHOU LieJIeBOU

dyHKUYeH U TMHeMHOM cruCcTeMOoW orpaHrYeHUi rpadryecKuM MeTOOM.

. 3aJjaua HeJTMHEeWHOT 0 TIPOrpaMMUPOBAHUS C HeJIMHEUHOU 1ie/ieBOW (PyHKLen 1

He/TMHeHOM crucTeMOoM orpaHuueHui. PellieHue rpadyueCckiM MeTO/OM.

. IpobHO-NMHEeMHOe TTPOrpaMMHPOBaHNe: MaTeMaThuecKast Mo/ie/Tb 3a/jau;

3KOHOMUKUECKaA MHTEPIIPpETAlVA 1 d/ITOPUTM peIleHurs 3aadu.

8. HpI/IMeHeHI/Ie ApO6HO-]’[HH€ﬁHOFO MMpOrpaMMHpOBaHUA B SKOHOMHKE.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

. CBesieHMe MaTeMaTHue CKOW Mojiesid APOOHO-TMHEMHOTO TTPOrPaMMHUPOBaHUS K

3a/1aue JIMHEeMHOr0 MPOrpaMMHUPOBaHUS.

MeTtog MHOXKUTesel Jlarpanka /151 3a1a4M HeJTMHEMHOTO MPOrPaMMHUPOBAaHUS:
aJITOPUTM peLleHus 3a/jau; IpUMeHeHne MeTo/la MHOKWTesnel JlarpaHka B
5KOHOMUKe.

Berinyksioe nporpaMMrpoBaHre: OCHOBHbIE OTIpe/ie/IeHNs] U TeOPeMbI; alTOPUTM
pellieHus 3a/a4u KBaJ[paTUYHOrO IPOrpaMMUPOBaHUS.

JuHamuueckoe nporpamMmuposasue. IIpuHumn ontumMansHocty P. benimana.
[TpumeHeHne MeTozia (DyHKL[MOHA/IBHBIX YPABHEHUM B OTpe/ie/IeHUU ONTHMa/IbHbIX
CPOKOB 3aMeHbI 000pY/I0BaHUs

OKOHOMUUeCKHe 3a/lauy, pelliaeMble MeTOL0M JUHAMUUeCKOro IporpaMMUPOBaHUS:
ceTeBOe IJIaHMPOBAaHYe U yrpasjleHUe peCcypCaMu.

OKOHOMMUEeCKHe 33/lauy, pelliaeMble MeTOA0M JUHAMUUeCKOro IpOrpaMMUPOBaHUS:
MHHHWMM3aLMs 3aTpaT Ha CTPOMTEIbCTBO M SKCILTyaTalvio TIpeANpUsITUN.
OKOHOMMUeCKHe 3a/lauy, pelliaeMble MeTOA0M JUHAMUUeCKOro IpOrpaMMUPOBaHUS:
HaXOXKJeHre paljMuoOHa/IbHBIX 3aTpaT MPY CTPOMTE/LCTBE TPYOOIIPOBOZIOB U
TPaHCIIOPTHBIX apTepUil.

HNuddepeHiuanbHble ypaBHeHUs B [UHAMHAYeCKUX MOJE/ISIX MUKDO- U
MaKpO3KOHOMUKU. MoJiesii JUHaMUKH 0011[e CTBEHHOTO TIPOAYKTA U HALIMOHATBbHOTO
[0X0/ja: OCHOBHBIE TIOHATUS, ONIpe/ie/leHrsl U IPe/TI0/I0KeHUs.

[Tpocreiiiiasi MoJienb BOCIPOU3BO/ICTBA HAL[MOHA/ILHOI'O 10X0/a MPY NTPOX3BOJIbHOU
¢byHKUMY TToTpebsieHus1. 30/10TOe TIPABUIIO HAKOTIJIEHHS KarluTasla.

OKOHOMUYeCKW aHa/Iu3 PelleHus IIPU Pa3/IMYHbIX COOTHOLIEHUSIX MeXXKy TeMIIOM
MPUPOCTa NMOTpeb/ieHNsT ¥ TEXHOJIOTHUeCKUM TeMIIOM Hal[{OHa/ILHOTO 10X0/a.
Mopeny AMHaMUKK MasbIX NPeANpUsTUN: OCHOBHBIE MTOHSTHS, OTpe/ie/ieHus,
TIpe/O/I0KeHHS.

O6mit Buz auddepeHIMaTLHOTO ypaBHEHUS, OTIMCHIBAIOIIEr0 AUHAMUKY

q)YHKI_[I/IOHI/IpOBaHI/IH MaJioro IIpearipusTvs.

* [IpomedicymouHass ammecmayusi obyuarowjuxcsi nposooumcs 8 ¢popmame

mecmupoedaHus
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8.

IlepeyeHb OCHOBHOM W [IONO/IHUTE/JLHOW Yy4YeOHOM JIMTEPaTyphl,

Heo0X0 MO /I/Isi 0CBOEHHS M CIMILTHHBI

OcHogHas numepamypa:

1.

Kpemep, Haym IlleBeneBuu MccneqoBanue orepaijiii B 5KOHOMUKeE : YUeOHHK JJIs]
By30B / nop pepakuven H. III. Kpemepa. 4-e u3a., mep. v Jonm O€KTPOH. JaH.
MockBa : HOpaiit, 2025 414 c ( Beiciiee o6pa3zoBaane ) URL:
https://urait.ru/bcode/559655 (mara oOpairenusi: 01.09.2025). Pexxum poctyma:
OneKTpoHHO-0MbMMoTeuHasi cuctema HOpaiit, a1 aBTOpW3. TIOb30BaTesiei
https://urait.ru/bcode/559655 ISBN 978-5-534-12800-0 : 2009.00. [BUK ID:
RU2fURAIT2{559655]

JonoaHumenbHas aumepamypa:

1.

bypaa, A. I. MiccnenoBaHue omepaijyii B 5KOHOMUKe [ D/eKTPOHHbIM pecypc ] /
Bypma A. I.,bypga I. II. Cankr-Iletep6ypr : Jlauwb, 2022 564 c. Knaura us
kosnekiuu Jlanb - MHdopmaruka https://e.lanbook.com/book/213143 ISBN 978-
5-8114-3149-6. [BUK ID: RU-LAN-BOOK-213143]

. ®unatoB, B. B. AHanu3 CI0)KHOCTHA aJrOPUTMOB [ OJIeKTPOHHBIN pecypc | :

yuebHO-MeToMueckoe mocobue / ®unaroB B. B.,Anekceenko A. C. Mocksa :
PTY MUPOBA, 2023 89 c. Kuura u3 komiekiyuu PTY MUPOA - MHdpopmatuka
https://e.lanbook.com/book/368768 ISBN 978-5-7339-1809-9. [BUK ID: RU-
LAN-BOOK-368768]

. HoBukoB, A. W. WccnemoBaHue orepaidii B KOHOMUKe : yueOHuMK / A. U.

HoBukoB 4-e u3n. Mocksa : [amkoB u K°, 2025 352 c. : wn., Ttabm., rpad. (
YuebHble wu3maHusi A8 OakanmaBpoB ) bubmuorp. B KH PexxuMm  AocTyra:
9/IeKTPOHHAs OHb/MoTeuHasi cucteMa «YHuBepcuTeTckas 6ubmioreka ONLINE»,
TpeOyeTcst aBropu3auus https://biblioclub.ru/index.php?page=book&id=720322
ISBN 978-5-394-05773-1. [BUK ID: BIBLIOCLUB\0000720322]

. Akynny, W. JI. MaTtematvueckoe nporpaMMHpOBaHWe B IpUMepax M 3ajauvax [

OneKTpOHHBIM pecypc | : yuebHoe mocobue ayist By30B / Akymuu WU. JI. 6-e u3fg,,
crep. Cankr-Iletepbypr : Jlanb, 2025 348 c. Kawra w3 kosunekimu JlaHb -
Maremaruka https://e.lanbook.com/book/437246 ISBN 978-5-507-50460-2. [BUK
ID: RU-LAN-BOOK-437246]

HopmamueHble npagosbie akmbli:
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9. TIlepeuenb pecypcoB HH(OPMALMOHHO-TEIeEKOMMYHHUKALIMOHHOH CeTH

«IHTEepHEeT», HEOOXOJUMBIX /I/ISI 0CBOEHHUS JUCIHHUILTHHBI

1. DnekTpoHHass Oubmioreka ®uHaHcoBoro ynuBepcurera (3B) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)

2. * OnekTpoHHO-6M6/MMoTeuHast cuctema BOOK.RU http://www.book.ru

3.+  ONeKTpOHHO-OMO/MHMOTeUHass CHCTeMa  «YHHMBEpCUTeTCKass  Oubiroreka
OHJIAMH» http://biblioclub.ru/

4. » DNeKTpOHHO-0UOIMoTeUHast crcteMa Znanium http://www.znanium.ru/

5. « DeKTpoHHO-6Mb/IMoTeuHas cucTema usgarenscTsa «FOPAWIT» https://urait.ru/

6. * DneKTpoHHO-OMOMMOTEeUHast cucTeMa u3zarenbcTBa JlaHb https://e.lanbook.com/

7. » HayuHast anektpoHHasi bubmoreka elibrary.ru http://elibrary.ru

8. lndopmarionHo-o6pa3oBarebHbI optan PuHyHMBepcuTeTa: https://org.fa.ru
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10. MeToanueckue yKa3aHus /151 00yJalOLIUXCsI TI0 OCBOEHHIO M CIUITAHBI

OpraHu3anus CaMOCTOsITe/IbHOW paboThl OCHOBaHA Ha yueOHO-TeMaTUUeCcKOM IlaHe
W3y4yeHUs AUCLIUTITMHBI, TJje YKa3aHa TeMaTUKa JIeKIUM, MpaKTUYeCKUX 3aHSITUM, BOTIPOCHI U
3a/laHus I CAMOCTOSITe/TbHOTO U3yUeHUs.

[Ipy TMOATOTOBKEe K TPAKTUYECKOMY 3aHSITHIO HeOoOXOAMMO TOBTODUTb W/, TIPH
HeoOXOAMMOCTH, W3yUWUTh COOTBETCTBYIOIIMM TeOpeTUUYeCKUd Marepua. IIpakTudeckue
3aHSATUS TIPOXOJST, KaK IMpaBW/IO, B MHTEPAKTUBHOM (hopMe, C UCMOIb30BaHHWEM Cpe/CTB
KOMITbIOTEDHOM TeXHWKH U TIperiofiaBaTe/ib YUUTHIBAeT aKTHBHOCTb CTY[E€HTOB B TIpoliecce
pellieHys Mpe/J/I0’KeHHbIX KOMIBbIOTEPHBIX 3a/lay M MOKWCKAa OTBETOB Ha BOMPOCHI. [JomaliiHue
3a/laHusl C/ieflyeT BBITIONHATL PEry/asipHO TPH TOATOTOBKe K TMPaKTUYeCKUM 3aHsATusiIM. B
OOJIBIIIMHCTBE CBOEM 3a/IaHusl SIBJITIOTCSI TUTTOBBIMU, U 00pa3iibl UX PeIeHHsT CO/IeP)KaTcs B
pPEeKOMeH/IOBaHHbBIX MOCOOUSIX, B MaTepuasax JeKI[Ui U MpakTUUeCKuX 3aHsATHH. KOHTpO/b
BBITIOJIHEHUSI [IOMAIlIHUX 3alaHUi OCYLIEeCTB/SIETCS B XO/e MNPaKTUUeCKUX 3aHATUWA B
ripoijecce BLIOOpOYHOTO cobecemoBaHus. [10 OT/ieTbHBIM TeMaM yueOHOTO KOpITyCa MOKET
ObITH TIPOBEZIEHO TAK)XXe KOMITbIOTEPHOE TeCTHPOBaHHe. Ba)KHBIM 3/IEMEHTOM ITO/TOTOBKU
Oyayiiiero ImporpaMMHCTa SIBJsIeTCST yMeHHe paboTaTb B KOMaHjle, B CBSI3U C YeM Dpsiji
MpakTUUeCKUx pabor (TpeuMyll[eCTBEHHO 10 TeMme 3) TIpeAroiaraeT COBMECTHYHO
pa3paboTKy airopuTMa W €ro KOMIBIOTEPHYIO peaju3ali0 B COCTaBe HeOOJIBIIOro
Ko/uteKThBa (2-4 CTygeHTa), C TIOC/IEAYIONe KOMaHAHOM 3aIluTOM pa3paboTaHHOTO
TIPOEeKTa.

KontposnbHas pabora (KP) siBisieTcst ofHOM 13 OCHOBHBIX (DOPM TEKYIIIEro KOHTPOJIS
CaMOCTOSATe/TbHOM paboThl CTyAeHTOB 1Mo auciuruiiHe Kaxzabii BapuanT KP comepxut
HECKOJIbKO 3ajlau, BBITIONIHSIS KOTOPble CTY[EHT [IeMOHCTPUDYeT yMeHHe peaii30BbiBaTh
M3ydyeHHble MeTOZibl Ha KomrbioTepe. OlleHka 3a KP BbICTaB/sieTCsl 110 UTOraM MPOBEPKHU
OTYeTa MW SBJSIETCA CYIIIeCTBEHHOM KOMITOHEHTON OI[eHKW CaMOCTOSITe/IbHOH paboThl
CTyJleHTa B TeueHue ceMecTpa.

CTymeHTaM TIpM TIOATOTOBKE K KOHTPOJILHOM paboTe cjieflyeT WCIO/Ib30BaTh
HOpMaTHBHBIe JOKyMeHTbl PHHAHCOBOTO YHUBEpCUTeTa, MeToinuecKre peKoMeH/al|uu o
MJIAHMPOBAaHUIO M OpraHU3al[ii BHeayAUTOPHOW CaMOCTOSITeJTbHOW PabOoThI CTYAEHTOB T10
obOpa3oBaTe/bHBIM TpOrpaMMaM 0OakajaBpyata ¥ MarucTparypbl B~ PUHAHCOBOM
yHUBepcuTeTe, yTBepKzJeHHble npukasoM ®dunyHusepcurera or 11.05.2021 r. Ne 1040/0
(cM. cadr @UHAHCOBOrO YHUBEpPCUTETa: Ha [VIaBHOM CTpaHule paszen "Hai
yHuBepcurter" —» "EnuHas npaBoBasi 6a3a ®duHyHMBepcuTera" — "OpraHusaiys yueOHOTro

niporjecca" — "HopMaTuBHBIE JOKYMEHTBI TI0O CaMOCTOSITe/TbHOM pabore" ).
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11. Ilepeuenb UH(OPMALMOHHBIX  TEXHOJIOTHI, MCIO/Jb3yeMbIX TMPH

0OCyI1eCTB/IEHUHN 06pa30BaTEJ'le0I‘0 nponecca 1mo AUCHUIIMHE, BK/IIOUaAsA IIepedYeHb

HEOGXO,E[I/IMOFO nporpamMMHOro o0ecreueHua " I/lH(l)OpMal_[I/IOHHle CIIPABOYHBIX CUCTEM

KommniekT JIMI€H3UOHHOI'0 IMpOorpaMMHOro obdecreyeHu:

1. Python 3.8

2. Jupyter Notebook (Windows 10)
3. Microsoft Office (Windows)

4. AntuBupyc Kaspersky

CoBpemeHnHble mpod)ecCHOHA/IbHBbIEe 0a3bl /JAaHHBIX W HH(OPMaALMOHHBIE

CIIpaBOYHbIE€ CUCTEMBI

1. DnektpoHHas sHUMKAONeus: http://ru.wikipedia.org/wiki/Wiki

2. ndopmalioHHO-TIpaBoBasi cuctema «I'apaHT»

3. ndopmariioHHo-TipaBoBasi cucteMma «KoHcynbraHT [1mtoc»

4. Cucrema KOMII/IEKCHOT'O PaCKpBITUSA vHbopMaLu «CKPVH» -

http://www.skrin.ru/

CepTudunypoBaHHble TpPOrpaMMHbIe M amnmapaTrHbie CpeACTBAa 3alUThI

uH(popMaIuu

1. He IpelyCMOTpEHBI

12. Onucanue MaTepHATbHO-TEXHUYECKON 0a3bl, HeoOXoAuMoOM [IA

0CyIIIeCTB/IEHHA 00pa30BaTe/IbHOIO MPOLeCca Mo AUCIHIITHHE

1. YueOHas ayguTopus /i TPOBeJeHUs yueOHBbIX 3aHSTUN, TPeLyCMOTDPEHHBIX
IIpOrpaMMoOi, B TOM UMC/Ie TPYIOBBIX W WHAWBUZAYATbHBIX KOHCY/IBTAI[UH,
TEKYL[eTr0  KOHTPOJASI UM TIPOMEXYTOUHOM  aTTeCTal[dd,  OCHaleHHas
obopyoOBaHMEM W TeXHUUECKHUMH Cpe/CTBaMU 00yueHMs:: MeOesb ayauTOpHas
(cTonbl, CTY/bS, AOCKA ayJUTOpHAasi), HAOOp JeMOHCTPALIMOHHOIO 000pPYZAOBaHMS

(mpoekTOop, 3KpaH)

22



