MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUNICKOM ®EJIEPALINN
(henepanpbHOE TOCYIApPCTBEHHOE OFOPKETHOE 00pa30BaTEIBLHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«TonBATTUHCKHI TOCYTapCTBEHHBIN YHUBEPCUTET)

b51.0.35.01

(unoexc OucyunIuHbsl)

PABOYASA ITPOI'PAMMA JTUCHHUITJIMHBI

MareMaTH4ecKOe 1 KOMIIBIOTCPHOE MOI[e.TII/IPOBaHI/Ie-l

(HaumeHo8aHUe OUCYUNIUHDBL)

TI0 HAIIPABJICHHIO MTOJITOTOBKH (CIIEIIAaIBHOCTH)
01.03.02 INpuknanHas MaremMaTuka U HHPOpPMaTHKa

HaIPaBJIECHHOCTH (MPOQUIH)/CTIeITUaTN3 AT
KoMrbloTepHbIe TEXHOIOTUM U MaTeMaTHYECKOe MOICTUPOBAHUE

dopma 00ydeHUs: OUHAs
I'ox Habopa: 2022
O6mas tpynoemkocts: 3ET 5

Pacnpenenenne aC0B JUCHUILIMHBI 110 CEMECTpaM

Cemectp 1
dopMa KOHTPOJIb | JK3aMEH Hroro
Bun 3ansituii
Jlexuun 32 32
JlaGopaTopHbie
[IpakTuueckue 32 32

PykoBocTBO: KypcoBbie paboThI (mpoekThl) / PI'P

IIpoMexxyTo4Hast arrecTanus

KoHrtakTHas pabora 64,35 64,35
CamocrosiTenpHas padoTta 80,00 80,00
KonTtpoan 35,65 35,65

Hroro 180 180




Pabouyto nporpaMmy coctaBuiI(u):
npodeccop, aoueHt, A.¢.-M.H. Cadponos A.U.

(Oonxcnocmen, yuenoe seanue, cmenenv, Pamunus 1.0.)

(Oondcrocmo, yuenoe 36anue, cmenets, Pamunus 1.0.)

Penien3zupoBanue padoudeid mporpaMMbl TUCHUTUIAHBI:

OtcyTcTBYET

Pentenzenr

(OonducHocms, yuenoe 36anue, cmenerv, Pamunus 1.0.)

Pabouast mporpamma qucuuIUIMHBL coctaBieHa Ha ocHoBaHur @I'OC BO u yuebHoro miana
HAIpaBJICHUS TOATOTOBKH (CHEIUATFHOCTH)
01.03.02 INpuknanHas MareMaTuka U HHPOpPMaTHKA

Cpoxk apeiicTBusi pado4eil NporpaMMsbl IMCOMIIMHBI 10 «31» aBrycra 2026 r.

YTBEPXJIEHO

Ha 3acenanuu xadeaps
«IIpuknanHas MaTemMaTHKa U MHQOpMaTUKa)

(mpoToxout 3acemanust Ne 2 ot «15» centsops 2021r.).

AJOKYMEHT MOArNMmMCcAH
QNEKTPOHHOW MOAMUCHIO

Ceptudumkat: 0101AEC60064AF94AD41EA4854441FD671
Bnageneu;: MNywmHa OkcaHa MuxaiinosHa
OewncteuteneH: ¢ 07.12.2022 po 07.12.2023




1. llesab ocBoeHMSsI JUCUMIITIHHBI

HGJ'IB OCBOCHUA OUCHHMIIIIMHBI — OBJIAACHHC OCHOBHBIMH MAaTCMAaTUYCCKUMH MCTOJaMHU H
npueMaMu MOJCINPOBaHUA CHUCTEM, COBPEMCHHBIMU CPCIACTBAMHU JIA CO3AaHUA KOMIIBIOTCPHBIX
MOﬂeHeﬁ, a TaKKC PCIICHUA HpO6JI€M C IIOMOIIIBIO I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHiA.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JIMCIUIIMHBI ¥ MPAKTUKHU, HA OCBOCHUH KOTOPBIX 0a3upyeTCsl TaHHASI TUCIIUILIAHA
UuclieHHbIE METOAbI

MHOTOIIOTOYHOE TPOTPAMMHUPOBAHHE

JIMCIMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOW TUCIUILTUHBI HEOOXOIUMO KaK

Ipe/IIecTBYOIIee:

BrruncnuTenbHbIN dKCIepUMEHT- 1
CucreMbl MCKYCCTBEHHOI'O MHTEIUIEKTA- |
Matemarueckoe 1 KOMIIBIOTEPHOE MOJIETMPOBAaHUE-2

3. [Inanupyemble pe3yabTaThl 00y4eHH

®opmupyemble U

HNHaukaTopbl 10CTHIKEHUS

KOHTpPOJINpyeMble .. I[Inanupyemble pe3yabTaThl
POTHPY KOMIIeTeHIIU i Py pesy
KOMIIeTeHI[UH o0y4eHus
(Ko ¥ HAUMEHOBAHUE)
(ko1 ¥ HAMMEHOBAHUE)
OIIK-4; NOIIK-4.1. 3HATh: CYIIECTBYIOIINE CTaHIAPThI

Crioco6eH y4acTBOBAaTh B
pa3paboTKe CTaHAApTOB,
HOPM H TPABHJI, a TAKKE
TEXHUYCCKOU
JIOKyMEHTAIINH,
CBSI3aHHOM C
npodecCuOHATbHON
JIEATCIIBHOCTRIO

JeMoHCcTpUpYET 3HAHUSA
CTaHJapTOB O(hOPMIICHHS
TEXHUYECKOU JTOKYMEHTAIIUH
HA Pa3INYHBIX CTAUAX
JKU3HEHHOTO IIHKIIa
WH(POPMAIIMOHHON CHCTEMBI

0 OpMIICHUS TEXHHYECKOM
JIOKyMEHTAITAH

YMeTh: NPUMEHATH CYIIECTBYIOIIHE
CTaHAapThl 0POPMIICHUS! TEXHUIECKOM
JIOKyMEHTallUH

Bnagets: cymecTByromummMu
CTaHIapTaMu 0QOPMIICHHS TEXHUYECKOI
JOKYMCHTallH

HNOIIK-4.2.

[IpumeHsieT HaBBIKH
COCTaBJICHUS

TEXHUYCCKOU
JIOKyMEHTAI[UU Ha
Pa3IUYHBIX dTanax
JKU3HEHHOI'O LKA
HH(DOPMAITMOHHOW CHCTEMBI

3HaTh: O MPUMEHEHUH HABBHIKOB
COCTaBJICHUSI

TEXHUYECKOUW IOKyMEHTAIIMU Ha
Pa3JIMYHBIX dTanax KU3HEHHOTO
[UKJIa HTHPOPMAIIHOHHOW CHCTEMBI

YMeTh: MPUMCHCHATDH HaBbIKH
COCTaBJICHHUA

TECXHUYCCKOU JOKYMCHTAIlUKU Ha
Ppas3IMIHbIX oTalax KHU3HCHHOI'O

ITUKJIa HTHQOPMAITMOHHOW CHCTEMBI

Brnaners: HaBbIKaMU TpPUMEHEHUS
COCTaBJICHUSA

TEXHUYECKOUN TOKyMEHTAlluu Ha
Pa3IUYHBIX dTanax >KU3HEHHOTO
IIMKJIa THQOPMAITMOHHON CUCTEMBI

NOIIK-4.3.
JeMoHcTpHUpyeT
CIIOCOOHOCTH y4acTBOBAaTh B

3HaTh: 0 HEOOXOIUMOCTH
y4acTBOBAThH B
pa3paboTKe CTaHapTOB, HOPM U




®opmupyemble U
KOHTpPOJIMpyeMble
KOMIIeTeHI[UH
(ko1 ¥ HAMMEHOBAHUE)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTEeHIIU i
(Ko ¥ HAUMEHOBAHUE)

[Lnanupyembie pe3ybTaThl
o0yueHust

pa3paboTKe CTaHIaPTOB,
HOPM U TIPaBUJI, & TAKKE
TEXHUYCCKOU
JIOKYMEHTAITUH,
CBSI3aHHOM C
npodecCuoHaTbHON
nearenbHocThI0 OITK

MPaBUJI, & TAKKE TEXHUYECKON
JIOKYMEHTalluH,

CBSI3aHHOH C MPO(dheCcCHOHATEHON
nesteabHocTteio OIIK

YMers: y4acTBOBaTh B
pa3paboTke CTaHAapTOB, HOPM U
mpaBuj, a TaKXKe TEXHUYECKOU
JIOKyMEHTalluH,

CBS3aHHOH C  MpodecCHOHATBHON
nesteabHocTthio OITK

Bnaners: HEOOXOUMBIMU HAaBBIKAMHU
y4acTusi B

pa3paboTKe CTaHJaAPTOB, HOPM H
MIPaBUII, @ TAK)KE TEXHUYECKOM
JIOKyMEHTAIUH,

CBSI3aHHOM C TpodecCHOHaTBHOM
nesirenbHocThio OTIK

OIIK-3;

CrniocoOeH MpUMEHATh U
MO (UITIPOBATH
MaTeMaTUYECKUE MOJICITH
JUISL pEILICHUS 33/1a4 B
obnactu
npodeccroHanbHON
JeSTEILHOCTH

NOIIK-3.1.
JleMoHCTpHpYET 3HaHUE
MaTEMaTHYECKUX MOJENIEH
Y YMEHHUE UX IPUMEHEHUS U
MOJIUGUKAIMN 15
peleHus 3ana4y
npogeccuoHanbHOM
JIEATEIbHOCTH

3HaTh: 3HAET CYIIECTBYIOIINE
MaTeMaTU4YeCKUEe MOJICIU U 00 UX
MPUMEHEHUS U MOAU(PUKAIINY JIJIsT
perieHus 3a1a4 npoQeccHoHATBHOM
JeATEIbHOCTH

YMeTh: NpUMEHSATh CYLECTBYIOIINE
MaTeMaTUYECKNUE MOJIEIH NIPU
peleHny 3a1a4 B NpoecCuoHaIbHON
JESITEIIBHOCTH

Bnaners: cynectByronmmu
MaTeMaTUYECKUMH MOJIETISIMU ISt
pelieHus 3a1a4 npoQeccuoHalIbHOM
JIeATEIbHOCTH

HOIIK-3.2.
OcymiecTBisieT BEIOOP
MaTeMaTUYECKUX MOJenei
1 HEOOXOIMMOCTD HX
MOAUUKAIIAH JITIST
pelieHus
npodeccuoHaIbHBIX 3a7a4

3HaTh: 00 OCylIECTBIEHUHU BbIOOpa
MaTEMaTUYECKUX MOJENIEN U
HEO0OXOAMMOCTH UX MOJAU(PUKAIINH
JUIS pelIeHns: TpogeCcCHOHAIbHBIX
3aja4

YMmeTs: OCYLIECTBIISATh BBIOOp
MaTeMaTHYeCKNX MOJeNeH H WX
MOIUGHUIMPOBATh AN PEIICHUsS

poeCCHOHATTBHBIX 3a7a4

Bnagets: HaBbIKAaMU OCYIIECTBIIEHUS
BbIOOpa MaTeMaTHUYECKUX MOJIEeH U
HEOOXOIMMOCTH UX MOANU(DUKAITIH
JUISL pelieHus MpodecCuoHaIbHBIX
3a/1a4

NOIIK-3.3.
JleMoHCTpHUpYyET YMEHME
IPUMEHEHHUS U

3HaTh: O MPUMEHEHHUS U
MOIU(UKAIINHA MaTEMAaTHICCKIX
MoJIeJIei MPU peleHUH




®opmupyemble U
KOHTpPOJIMpyeMble
KOMIIeTeHI[UH
(ko1 ¥ HAMMEHOBAHUE)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTEeHIIU i
(Ko ¥ HAUMEHOBAHUE)

[Lnanupyembie pe3ybTaThl
o0yueHust

Mo auUKAIH
MaTeMaTHYECKUX MOJENEi
MIPH PEIICHUN
po(heCCHOHATBHBIX 3a1a4

pohecCHOHATBHBIX 3334

YMeTs: IIPUMEHSATH u
MOIU(UIIUPOBATE  MATEeMATUYECKUE
MOJEIN pu peLIeHnA

npodeccuOHaIbHBIX 331a4

Brnaners: He0OXOAMMBIMH HaBBIKAMU
IIPUMEHEHUs U Moau(pUKaLun
MaTeMaTU4YeCKUX MOJECIIEH IIpU
pemeHnn mpohecCHOHABHBIX 3314




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIA
Moayas . HanmMmeHnoBanue TeM 3aHATHH
(pasnen) y4eOHOM (yaeOnoii padoThI) Cemectp |O0beMm, u.| bamubl | UHTEepakTHB, 4. | (HAUMEHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)
Mogyns 1 Jlex BBenenue B MaTeMaTuuecKoe U KOMIIBIOTEPHOE 6 2 -
Bgenenue MO/JIEJIMPOBAaHNUE
Jlek HMmuTanoHHble MOJICNIM KaK IMHAMUYECKUE 6 2 -
CHUCTEMBI
Mogyns 2 Jlex JIuCKpeTHBIE U HEMPEPHIBHBIE TMHAMUYECKHE 6 2 -
IIpocreiimue CUCTEMBI
MaTEMaTUICCKUC Jlex CBOICTBA CITOKHBIX CHCTEM 6 2 -
MOJCIN
Jlex MeTo1 UMUTAITMOHHOTO MO/ICTHPOBAHHUS 6 2 -
Jlex [IpouenypHo-TEXHOIOrHYECKAS cxema 6 2 -
MOCTPOEHUST M UCCIEHOBAaHMS  CJIOXKHBIX
Jlex MeTosy, UMUTAIMOHHOTO MOEIUPOBAHUS U 6 2 -
€ro 0co0EHHOCTH
Jlex [IpoGneMbl CTpaTern4ecKoro U TAKTUYECKOTO 6 2 -
TJTAHUPOBAHUS WMUTAIMOHHOTO
Jlek OcHOBHBIE JTarbI HMHUTAIIMIOHHOTO 6 2 -
MOACITUPOBAHUA
Jlex ba3zoBple KOHLENIMU CTPYKTYypHU3aLMU U 6 2 -
(dhopmanu3au UMUTAITMOHHBIX CUCTEM
Jlex HenpeppIBHO-1€TEPMUHUPOBAHHBIE CHCTEMBI 6 2 -
Monyns 3 Jlex Hekotopsie MO MaTeMaTHYECKOMI 6 2 -
MaremaTtnuuecko pusuKm
e MOJIETMPOBa
HHUEC
Jlex JIMCKpEeTHO-1eTEPMUHUPOBAHHBIE CUCTEMBI 6 2 -




DopMbI TEKYLLET0

Bn N KOHTPOJIA
Mopnyasb o HaumeHoBaHue TeM 3aHATHH P
(pazaen) yueOHO (yaeOmoi padoTsI) Cemectp |O0bem, 4u.| banabl | UHTepakTuB, 4. | (HaMMeHOBaHHe
p padoThI OLICHOYHOI'0
cpeacTsa)
Jlex JIMCKpPETHO-CTOXaCTUYECKUE CUCTEMBI 6 2 -
Jlex PerpeccuoHHbIe CHCTEMBI 6 2 -
Jlex HemnpepbiBHBIE CTOXaCTUUECKHUE CUCTEMBI 6 2 -
Ilp Anroputm Xomnenkoro. UucineHHoe pemieHue 6 - 11 -
HEJIMHENHBIX YPABHEHUM.
IIp 3amavya 006 acCOPTUMEHTE MPOAYKIIUH. 6 - 11 -
Ip 3ajaya 0 COCTaBJIEHUHU KOPMOBOM CMECH. - 11 -
Ilp CMEHHO-CYyTOYHOE IUIaHUPOBAHUE PAOOTHI 6 - 11 -
aBTOOYCHOT'O IapkKa.
Ip Metox MK. Onpenenenue miomaam Kpyra. 6 - 11 -
IIp Meron MK. Omnpenenenne  rmomanu 6 - 11 -
OrPaHU4YECHHOU KPUBBIMH.
Ilp CucTeMbl MacCOBOTO 0OCITYKUBaHMUS. 6 - 11 -
IIp [Tonyuenne wu  00paboTka  pe3yJabTaTOB 6 - 11 -
MOJIETTUPOBAHMUSI.
Ip. [lonyuyenne u 00paboTKa  pe3ynbTaTOB 6 - 11 -
MOJEIINPOBAHUS 2.
Hroro: 32 100




CxeMma pacuera UTOroBOro d6aJjiia

Tekyiuii pedTUHT (BCcE 3aHATHS U IPOMEXKYTOUYHBIE TECThI) + Pe3ybTaT UTOrOBOTO TE€CTa U BCE CIUTCS Ha 2



5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[Tpu n3yueHnn TUCIUIUIMHBI UCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOIOTUH:
- TEXHOJOTHMH TPAAUIMOHHOTO O0O0y4yeHHs B ¢opMe JEKIH, MNpakTHYeCKuX paboT H
CaMOCTOSITENTbHON pabOThI CTYCHTOB;

6. MeTogu4yeckue yKa3aHusi 10 OCBOCHHIO M CIHUILIHHBI

B opranuzanuu pabGoThl CTy/IEeHTOB OYHON (hopMbl 0O0y4deHMsI HaJ M3y4YeHHEM Y4eOHOTo
Kypca «MaremaTH4eckoe U KOMIBIOTEPHOE MOJAEIUPOBAHUE -1» Ba)KHOE MECTO NPHUHAIEKUT
ayJIMTOPHBIM 3aHATUAM. B HUX n3naraercs o01as XxapakTepUCTUKA BOIIPOCOB TEMBI.

[IpakTrueckue 3aHATHS MPOBOJAATCSA MO Haubosiee CIOKHBIM TEOPETUYECKUM IpobiieMaM
JTUCLUIUIAHBL.

Ha KaKIOM IMOCJICAYIOUICM IMPAKTUICCKOM 3aHATUH CTYACHTHI, IIPU OTBCTC HA HpOGJ’IeMHHe
BOIIPOCBI WM B XOAC BBIMMOJIHCHHUA CIIOXKHBIX Sa)IaHHﬁ, JOJIKHBI HCIIOJIB30BAaTh 3HAHMHA,
IMOJIYYCHHBIC ITPU U3YYCHUU NPCAINICCTBYIOINX TCM. OCHOBHBIM UCTOYHHUKOM HH(pOpMaI_[I/II/I npu
MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM SABJIIACTCA OCHOBHAA U JOIIOJTHHUTCIIbHAA JIMTEpATypa.



7. OneHo4YHbIe CPeACTBA

7.1. ITacnopT OLIEHOYHBIX CPEACTB

. | Koa koHTpO/IMpyeMOii KOMIIEeTEeHUNH HaumenoBanue
Cemectp 2
(MIM ee 4ACTH) OLIEHOYHOI0 CPeACTBA
6 OIIK-3 Tecmosvie 3a0anus Nel-500
Bonpocwi k 3auemy Nel-30)
6 OIIK-4 Tecmosvie 3a0anus Ne31-500

7.2. TunoBble 3aJaHUsI WJIM HHbIE MaTepPUaJbl, HEOOX0AMMbIe JISl TEKYLIEer0 KOHTPOJIs

7.2.1.
[IpakTrueckoe 3aganue

(HaumeHosanue oYyeHouHo2o cpedcmea)

Tunosoii(bie) npuMep(bl) 3agaHus(1il)

A (3agaua o0 accoptumenTe mpoaykuuu.) Pupma XYZ BBITyCKaeT TPH BHAA HPOTYKIHH
(m3menuit). B mpormecce mMpoM3BOICTBA HCIIONB3YIOTCA TPH TEXHOJIOTHYEecKne onepannu. Ha puc. 1
MMOKa3aHa TEXHOJOTHYecKas cxeMa MPOW3BojAcTBA m3menuii BumoB 1, 2 u 3. [Ipu u3roToBieHUU
m3Menrsl 2 TEXHOJIOTHYECKas OIepanus 2 He BBIMTONHACTCSA, a NPH IMPOU3BOACTBE HU3ICIHS 3
HCIIOJIB3YIOTCSI TOJIBKO TEXHOJIOrHUeckue onepanuu 1 u 2.

Orepis | Onepauus 2 Onepeuus 3

o o] 1 /00, ] 3 30, it 1 it/ 130, [ BT

w

npodyruus

5 ! 2 /. f— »{ 4 /usd, pelsdents 2

KoHeuHOR

B N 2 o /s » liaperue 3 J

puc 1.

B nmpsmoyronpHHKax Ha puc l. yKazaHa JUINTETBHOCTh TEXHOJOTMYECKHX OTEpanuid MpH
W3TOTOBIIEHUHM OJHOTO W3JENUs KaXIOro BUAA. Tak KaK 3TH TEXHOJIOTMYECKUE ONepaluu
WCTIONB3YIOTCST (GUPMOI M JUIs IpyTHUX NPOU3BOACTBEHHBIX Iienel, (GoHI pabodero BpeMeHH, B
TeueHHe Koroporo omepamud 1, 2 wm 3 MoOryr ObITh NpPUMEHEHbl Ul MPOM3BOJCTBA

! Ecnu ducyunauna peanusyemes HeckKOTbKO ceMecmpos, mo ceMecmpbl YKA3bI8aiomcs 6 00HOl mabauye no nopsaoxy.
2 -~
Vkasvisatomes oyenounvie cpedcmea 05t Kaxcoou Komnemenyuu 6 coomeemcemeuu ¢ Pazoenom 4 (npumeuanue: ne xaxcoyio

KOMnemeHyuro MOINCHO npoeepumnb 60NnpoCoM K 3aqemy/31<3ameny, m.e. He NO Kaxcoou KOMnemenyuu mocym Obimb YKa3aHvl

BOMPOCHL K 3a4emy/IK3ameny; OOHAKO 6ce BONpOCHl K 3auemy/IK3amMeHy 6 COS80KYNHOCHU OONXHCHbL Oblmb yKasamvl 6 epage
«Haumenosanue oyenounozo cpeocmsa).




paccMaTpUBaeMbIX U3IEIIHA, OTpaHIYEH CICIYIOUMMH MPEACTbHBIMHI 3HAYCHUSAMH (B CYTKH);
n71s mepBoit onepanuu —430 MuH,
2715 BTOpoi onepauun —460 MuH,
IUTS TpeTher orepannu —420 MuH.
Wzydenue peiHKa COBITA MOKA3AJI0, YTO OKUAAaeMasi IIPUOBLTH OT MPOJAXKH OJHOTO H3ICITHS
BuIOB 1, 2 u 3 cocramiser 3, 2 u 5 o1 coorBeTcTBeHHO.KakoB Hanboee BBITOAHBIA CYTOYHBIH
00bEM ITPOKM3BOJICTBA KAXKIOT0 BHIA MPOAYKIIUHU?

(3apauya cocTaBjieHUsI KOPMOBOI cMecH, MJIU 3a7a4a o auere.) bpoilnepHoe x035HCcTBO
nTuleBogueckort pepmbl HacunTeiBaeT 20000 LBILIAT, KOTOPBIE BBHIPAIIMBAIOTCA A0 & -
HE/IETHHOTO BO3PAcTa M MOCJIe COOTBETCTBYIONIEH 00pabOTKH MOCTYIAIOT B IIPOJIAKY.
XOTs HeZIeMbHBIN PAcX0 KOpMa JUTA LUBIIIIAT 3aBICHT OT UX BO3PAcCTa, B TATbHEHIIIEM
OyzeMm cuMTaTh, 4TO B CpPEAHEM (32 8 Hellesib) OH cocTaBisieT 1 en.

Jyist Toro 4TOOBI BIILIATA JOCTHIJIA K BOCBMOM HEJleie HE00X0AUMbIX BECOBBIX
KOH/IUIINH, KOPMOBOM paIlioH JTOJKEH YI0BJIETBOPATH OIPEIECICHHBIM TPEOOBAHUSM IO
MMUTATETFHOCTH. DTUM TPeOOBaHUSIM MOTYT COOTBETCTBOBATh CMECH Pa3IMYHBIX BHIOB
KOPMOB, HJITH MHTPeAUCHTOB. OOBIYHO TIEpEUYCeHb UHTPEIUEHTOB JOCTATOYHO IUPOK, HO
JUISL TOTO, YTOOBI MPOUJUTIOCTPUPOBATH MPOIECC MOCTPOSHUS MOICIH, OTPAaHHYUMCS
TOJIFKO TPEMS HHTPEUCHTAMH: N3BECTHIKOM, 3€PHOM U cOeBbIMU O000amu. TpeboBaHms K
MMUTATEITFHOCTH paIfioHa cPOPMyITHpPyeM TakKe B YIPOIIEHHOM BH/IE, YIUTHIBAS TOJIBKO
TPH BHJIA MATATEILHBIX BEIECCTB: KAIIBIIUH, OCIIOK U KIIETYATKY .

B tabnurie mpuBeneHsl TaHHbIC, XapaKTePU3YIOMINUE CoaepKaHue (IT0 BECY)
MATATCJIbHBIX BEIICCTB B KAXKJIOM M3 UHI'PECAUCHTOB U YACJIbHYIO CTOUMOCTD KaXXJ10TI0
YHTPEIUCHTA.

3aMeTHM, 94TO U3BECTHIK HE COJEPYKUT HU OeliKa, HU KIIETYATKH.

Wurpenuent ConeprkaHne TUTATEFHBIX BEIIECTB, CTOMMOCTB, IOJII. /KT
/(KT MHTpeIneHTa)
KaNbIUi Oenok KIICTYATKY
H3BecTHK 0,38 0,04
3epHO 0,001 0,09 0,02 0,15
CoeBbie 00051 0,002 0,50 0,08 0,40

CMech 10IKHA COIEPIKATh!
1) wue menee 0,8%, HO He 60see 1,2% KanbIws;
2)  =e meHee 22% Oenka;
3) He Oonee 5% KiIeTYATKH.

Tpebyercs onpenenuTs KOIUIECTBO (B KI') KAKIOTO U3 3-X HHTPEANEHTOB,
00pa3yroIux CMeCh MUHUMAaJIbHOM CTOMMOCTH, P COOJIIOJICHUH TPEOOBAaHH K 00ILEeMYy
pacxoay KOPMOBOW CMECH U €€ MUTATeTbHOCTH.




7.2.2.
TectoBbIe 3aganus

CoxaTue naHHBIX HAOMIONEHUN B MMPOCTYIO M KPATKYIO AaHAIIUTUYECKYIO PopMy —
9TO:
pa3BepTKa
obpa3zery
CBEpTKa

Psn TpeboBaHuil, KOTOPHIM JIOJKHA OTBEYaTh (PU3UUECKasi CUCTEMA, UTOOBI €€
MOKHO OBLJIO CBEPHYTh
YJICHUMOCTD
OECI0CTHOCTh
OEJIOCTHOCTD U YWICHUMOCTD

Psin TpeGoBanuit, KOTOPHIM JIOJKHA OTBEUaTh (PU3HUECKasi CUCTEMA, YTOOBI e
MOKHO OBIJIO CBEPHYTh
YJICHUMOCTH
OECJI0CTHOCTh
CBA3HU

Psg TpeboBaHuil, KOTOPHIM JIOJKHA OTBEYaTh (PU3UUECKasi CUCTEMA, UTOOBI €€
MOKHO OBLJIO CBEPHYTh
YJICHUMOCTD
OECI0CTHOCTh
OpraHu3alus

Psin TpeGoBanuil, KOTOPHIM JIOJKHA OTBEUaTh (U3MUECKasi CUCTEMA, YTOOBI e
MOKHO OBLJIO CBEPHYTh
HYICHUMOCTH
OECJI0CTHOCTh
HWHTCTIPATUBHBIC KAYCCTBA

Yro HE oTHOCUTCS K PyHKIMSAM MOJEIUPOBAHUA?
00BsICHEHHE IIOBCACHUA peaHLHOﬁ CHUCTEMBI
IIPOTrHO3UPOBAHUEC ITOBCACHUA peaanoﬁ CHCTCMbI
MIPOEKTUPOBAHUE CUCTEMBI



Psin TpeGoBaHuMil, KOTOPHIM JTOJDKHA OTBEUaTh (PU3MUECKasi CUCTEMA, YTOOBI e
HENb3s1 OBLIO CBEPHYTH
HWHTCIPAaTUBHBIC KAaUCCTBA
EJIO0CTHOCTDh U YWICHHUMOCTD
EJIOCTHOCTD

OOBEKT-3aMECTUTEIb, KOTOPBIN B OMIPEICIICHHBIX YCIOBUSIX MOXKET 3aMEHSTh
O6’[>CKT-OpI/IFI/IHaJ'I, BOCITPOU3BO/AA MHTCPCCYIOMIUC UCCICA0BATCIIA CBOMCTBA
OpuUrruHala — 9TO

HaCJIICIHUK
oOpaszery
MOJIETTh

3amelieHre OHOro 00bEKTA JPYTUM C LEbIO MOIYy4YeHUs: HH(pOpMAIuu O
BaKHEHIINX CBOMCTBAaX OOBEKTA-OPUTHHANA C TIOMOIIBIO OObEKTa-MOEIIH -
3TO

HaCJICOJOBaHUC
MOACIINPOBAHUC
BHEAPECHUE

[Iponecc uccinenoBanus peajibHOM CHCTEMbI, OCHOBAHHBIN HA TOCTPOECHUU U
HCCIICIOBAHUU MOJIEJIU — 3TO
CHCTEMHBIN aHAJIN3
MOJIEIIMPOBAHUE
CHUCTEMHBIN CUHTE3

3akirogaeTcs B OoIIpcaAcIICHNN CBOMCTB U HNCCIICIOBaHUHN pa6OTOCHOCO6HOCTI/I
00BEKTa I10 €r0 OMHCAHHUIO
IIPOEKTHPOBAHUE
CUHTE3
aHaIu3

3akirouaeTcs B CO3JaHHMH OIMMCAaHUuA BBIYKMCJIUTECILHOM CUCTEMBI
IIPOCKTUPOBAHHUC
CHHTE3
aHaJIn3

Urto otHOCUTCS K QYHKITUSM MOJCITUPOBAHUS?
OITNCaHucE, 00BsICHEHNE U IMPOTrHO3UPOBAHUC TTOBCACHU A peaJ'IBHOI\/JI CHUCTEMBI
MIPOCKTUPOBAHUE CHUCTEMBI
pcainm3anusa CUCTCMbI

Yro HE oTHOCUTCS K PyHKIMSAM MOJEIUPOBAHUA?
00BsICHEHHE IHOBCACHUA peaHLHOﬁ CUCTCMBI
IMPOTrHO3UPOBAHHUC ITOBCIACHUA peaanoﬁ CHUCTCMBbI
MIPOEKTUPOBAHUE CUCTEMBI



TemMbl IHCHMEHHBIX padoT’
[TucemenHbIE PabOTHI O Kypcy MPeayCMOTPEHBI B BHJIE KYPCOBBIX paloT.
1. Pemienne oqHOM U3 MPUKIIAHON MAaTEMaTUYECKOH 3a/1auu, HAIIPUMEp:
- MHOECTBO MaHeIb0poTa U ero aHajloru;
- HecrauvoHapHoe ypaBHeHue [lIpenunrepa;
- yncna CTUpIMHTa;
- MOJIEITMPOBAHNE HAHOCTPYKTYP;
- peleHue 3aa4 MEKTPOCTATUKH;
- peleHue 3a/1a4 MarHUTOCTAaTUKH;
- pacueT COOCTBEHHBIX YaCTOT U TAPMOHHUK 3JIEKTPOAUHAMUYECKUX CHUCTEM;
- MOJIETUPOBAaHNE B3aUMOICUCTBUS FIEKTPOMArHUTHOTO TOJISI ¢ METAIITIMYECKUM OOBEKTOM.
2. Pemienune oHOM 13 MPUKIIAJHBIX 3a/1a4 MaTeMAaTHYECKON (PU3HMKH, HAIlpUMep:
- peleHre KpaeBoH 3a/1auu Uil ypaBHEHUs TapaboInYecKoro TUIIA C IPAaHUYHBIMU YCIOBUSAMH 1, 2
u 3-ro pona;

- pelleHre KpaeBou 3a1auu JUIsl ypaBHEHHsI TUIIEPOOINYECKOTO TUIIA;
. [Touck nukioB B rpade.

3
4. Packpacka rpada.

5. Urpa "XKusnp".

6. Urpa «TpeHupoBka B hyTOO.

7. Urpa «CemeiHbIi aBTOMOOUIIBY.

8. Urpa «Aspomopt».

9. Urpa «BopoObun».

10.06enarontue hpumocodsol.

11.Yurarenu u nucaTenu.

12.Anroputmsl Data Mining:

- kacrepusanuu K-Means;

- KJIaCTepU3alllK, OCHOBaHHBIE HA Mepe OJIN30CTH;

- Apriori;

- Cart.

13. HaxoxaeHue onpenenurens MaTpUILb.

14. Haxoxenue oOpaTHON MaTpPHIIBI.

15. Anroputmsl uncieHHOTO qud depeHIIMPOBAHHSL.
16. Beruncnenue unterpaia merogom Monte-Kapio.

17. Beraucienne n-MepHOTo HHTETpaia oT GyHKuuH (3amaercs QyHkims) merogoM MonTe-Kapiro.
18. UTepalilnOHHBIN aArOPUTM YUCIEHHOTO MHTEIPUPOBAHUS.

33anonusemcs ecnu Qucyununol npedycMompenst RUCbMenHbie, 8 m.u. Kypcossie pabomui/npoexnui/PIP.



19.
20.

21

PexypcuBHBIN alTOPUTM YUCIIEHHOTO UHTETPUPOBAHMS.
Pemenue nmuddepeHnanbHpIX ypaBHEHHN.

. CopTHpOBKH Ha crcTeMax ¢ 001el naMsThIO.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

['eHeparust cydalfHBIX TMPOIECCOB C MAMSTHIO C 33JaHHBIM PACIPEICTICHUEM.
N3ydeHne crekTpoB ciydaliHbIX IPOLIECCOB.

Pacno3naBanue 00pa3oB (Ha KOHKPETHOM MIPUMEPE).

Pemenne CJIAY npsmbim MeTogoM ["aycca (uiau T00bIM JPYTUM).

Pemenne CJIAY utepanmonnsiMu merofamu ["aycca — 3eiinens (Wiau JI0OBIM JPYTHM).
Pemenne CJIAY utepalilnoOHHBIMU METOAAMH BapUALIMOHHOTO THIIA.
Omnpenenenne COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB.

[Touck kiroya y3mna aepena

[Torck MaKCUMaNbHOTO AJIEMEHTA JiepeBa

ITorck CyMMBI BCEX DJIEMEHTOB JIEpEBa

[Touck kommyecTBa y3/10B AepeBa

[IepeMHOkEHME MaTpPHIL.

CkansipHOe IPOU3BEICHUSI BEKTOPOB.

YMHOKEHUE MaTpULlbl HA BEKTOP.

Crno’xeHue BEKTOpPOB.



7.3.0neHoYHbIe CpeacTBA JJsi NMPOMEXKYTOYHOM aTTECTAIIMM IO HUTOraM OCBOEHUSA

AUCHUITIIMHBI

7.3.1. Bonnpochl K aTrecTamuu

Cemectp’ 6
Ne
Bonpockbl K 3K3aMeHy’

n/n

1 CrxkaTHe JTaHHBIX HAOIIOJEHUH B TPOCTYIO M KPATKYIO aHATUTHYECKYIO (hopMy.

2 TpeOoBaHwMsI, KOTOPBIM JOJDKHA OTBEYATh (PM3MUYECKAsh CUCTEMa, YTOOBI €€ MOXHO OBLIO
CBEpPHYTh.

3 UYto u3 ceds mpeacTaBisieT MOJAEIUPOBAHUE.

4 Uto npenmnosaraer Npouecc moCTpoOeHUsI MOJICIIH.

5 Jlnst 9ero HEOOXO0IMMO HAIMYKE HEKOTOPHIX JTAHHBIX 00 00BEKTE-OpUTHHATIE.

6 Kakue Momenu ommchIBarOT MPOLECCHl, B KOTOPBIX OTCYTCTBYIOT BCSIKME CIly4ailHbIe
BEJINYUHBI.

7 Kakne mozieny onuchIBarOT CIy4alHbIE MPOLIECCHI.

8 OT 4ero 3aBUCHUT aJICKBATHOCTh MOJICIIH.

9 Y10 TaKOE CUCTEMHBIN OIXO/

10 Uto u3 celst MpeACTaBISICT CUCTCMHBIN aHAJIN3.

11 Uto u3 cels MpeACTaBIsIET CHHTE3 MOJICIIH.

12 Uto mojpasymeBaeTcs noJ TEPMUHOM UMUTALMOHHOE MOJICIMPOBAHHUE.

13 MexaHu3M MMOJy4YeHHUs MPOTHO3HBIX OT BPEMEHHU XapaKTEPUCTHK.

14 [IpeumyiiecTBa 1 HEIOCTATKU UMHUTAIIMOHHOTO MOJICIIMPOBAHUS.

15 [Iporiecc UMUTAIIMOHHOTO MOJCITMPOBAHUSI.

16 OnpeneneHne MOJIEIH.

17 OrnpepesieHne MOJEITHUPOBAHUS.

18 Knaccudukaiiys oCHOBHBIX BHJIOB MOJACIUPOBAHUS.

19 Uto u3 ce0s npeAcTaBiIsieT KOMIIBIOTEPHOE MOCIUPOBAHNE.

20 UTo sABIISIETCS METOJOJIOTHEH KOMIIBIOTEPHOTO MOICIUPOBAHUS.

21 [IpoienypHo TEXHOJOTMYECKass CXema IIOCTPOCHHUS U  HCCIEJOBAaHUS  MoOJeJeH
CJIO’KHBIX CUCTEM

22 Uto u3 ceds nmpeAcTaBisieT npeaMeTHas (mpobiaemMHas) 00J1acTh

23 XapakTepUCTHKA XOPOILIECH MOJIEIIH.

24 DopMbI PEJICTABICHUS MOJICIIN

25 KaxoBbI OCHOBHBIE 3JIEMEHTHI TPOIIECCa UMUTAIIMOHHOTO MOJICIIMPOBAHUS

26 [IpencraBieHre MOAENTU CIIOXKHOM CHCTEMbI KaK COBOKYIHOCTH B3aUMOJICHCTBYIOIINUX
AJIEMEHTOB

27 B yeM 3akntouaerca noctpoenne UM

28 B dem 3akiroyaeTcss MEXaHHU3M MOJIETbHOTO BPEMEHH.

29 Kiaccugukaliys Ha OCHOBHbIE BH/IbI HMHTALMOHHBIX MO e/1en

30 B ueM 3aknroyaeTcsi CTpaTernyeckoe U TaKTUYECKOE TUIaHUPOBAHUSI UMUTALUOHHOTO

JKCIIEPUMEHTA

KommiekT MaTepuaJjJaoB AJd IK3aMEHa

4
Ecau oucyuniuna u3y4aemcs HecKOIbKO cemMecmpos, mo mabauya Qopmupyemcs 015 Kaxcoo2o cemecmpa.
> Ocmagums HysxcHyio opmy KOHmpOs.




TectoBrie 3aganansg Nel-500

7.3.2. Kputepuu U HOPMbI OLIEHKH

®opma
Cemecrp® NPOBEICHUN Kpurepuu u HOpMbI oleHKH®
MPOMEKYTOYHOM
arrecramuu’
6 Dk3ameH Crynent nabpain ot 85 mo 100

1o «OTJIINYIHO» 0aJIJTOB 10 HAKOITUTEILHOMY

HaKOHI‘('ITeJ'[BHOMy peﬁTHHFy.
PCHTHHTY Crynent Habpan ot 70 1o 84
«XOPOIIIO» 0AJLIOB TI0 HAKOITUTEIBHOMY

pPEUTHHTY.

Crynent Habpain ot 55 mo 69
«yIIOBIIETBOPUTEIBHO» | OAIIOB IO HAKOMUTEIBHOMY
PEUTHHTY.

Crynent HaOpan meHee 54
«HEYJOBJIETBOPUTENILHO» | 0AJJIOB MO HAKOMHUTEILHOMY
PEUTHHIY.

® Ecu ducyuniuna peanusyemcs HeCKOIbKO CeMecmpos, no cemMecmpbl YKA3bl6aiomcs. 6 00Hoi mabnuye no nopaoxy.

7 Vxasvieaemes gopma xonmpons (3awem, 3auem ¢ oyenxoil, Yk3amen) u 6 ckobrax opma nposedenus. (YCmHO, NUCLMEHHO, NO
HakonumenvsHomy petimuney (0aa oucyuniun, pearusyemvix ¢ bPC)).

8 Ecau gpopma xonmpons «3auemy, mo ocmasum monbko CHpoKu ¢ OMMemKamu o 3aueme, eciu Gopma KOHMpons — «3avem ¢
OYEHKOUY» UNU «IK3AMEHY, MO OCMABUNMb MOLKO CIMPOKU C OYEHKAMU.




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHuk, yueOHoe

KoaunuecTBo B

HAYYHOI
Ne nocooue, y4ye0HoO-
ABTOpBI, COCTABUTEJIHN 3ar;iiaBue (3aroJjioBoK) Tox u3nanus onbauorTexe /
n/n MeTOoANYEeCKoe mocoomne,
HaunmeHnoBaHue
NPAKTHKYM, Ap.) 3EC
1 | J1. Tl. Moxpa4eBa TunoBbie MaTeMaTHYECKUE CXEMBI
P VebHoe mocodHe 2018 9BC «IPRbooks»
Mo tepoBanus. [IpumMepsl U 3a1a9u
2 A. A. EMenbsHoB, E. A. HNmurannonHoe MOJEIIMPOBAHUE
Binacoga, P. B. Jlyma SKOHOMHUYECKUX TMPOIECCOB [DIEKTPOHHBIN VYyebnoe mocodue 2014 OBC «IPRbooks»
pecypc]
8.2. lonosiHUTEILHAS JIUTEPATyPa
KoanuectBo B
Tun (yueOHuk, yaedHOe .
HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIHN 3ar;iiaBue (3aroJioBoK) I'ox usnanus onodauorexe /
n/n MeTOoauYecKoe mocoomne,
HaumenoBanue
NPaKTHKYM, Ap.) 3EC
1 H.H. JIprukuna Tumnossie MaTeMaTUYECKUE CXEMBI YyebHoe nmocodue st 2008 9BC «IPRbooks»
MojiesiupoBanusi. [Ipumepsl 3a1a4 caymareseit eMBI
2 B. I1. Odurnepos Pa3paboTka TuHaAMHUYECKUX MOJCIICH YyeOHOE mocodue 2013 3

YKOHOMUYECKUX U COIHATBHBIX TPOIECCOB
JUTS TIOBBIMIEHUS d(PPEeKTUBHOCTH
ynpaBlieHus (Ha 6a3e makeTa Powersim
Studio) [DnexTpoHHBIN pecypc]

9 . .
Vkaszvieaemes konuuecmeo ox3. 0ist neyammvix usdaﬁuu, onst 9JIEKMPOHHbBIX uzoanuil — naumenosarue I5C.







8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX

cucrem'’

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanvenoganue IO PexkBHU3UTHI norOB?pa
n/n (nata, HoMep, CPOK AeHCTBHS)
1 Windows XP beccpounbie
Microsoft office 13 Ne61935138 ot 28.05.2012
(beccpouHbIit)

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMONM I OCYLIeCTBJICHHSA
o0pa30BaTe/IbLHOTO MpoLecca 1Mo JMCHUIIIMHE

HaunmeHnoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ne AIP- 00HEKTOR /LIS POBECHUs . IlepeyeHb OCHOBHOT0 000PYy10BaHMS
0/ | NMpPaKkTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMEIEeHUM JJIs1 CAMOCTOATEIbHOMI
padoThl o0ydyaouuxcst (HoMep ayJaAUTOPUN)

KomnbroTepHslii Ki1acce Cron YYEHUUYECKUH-26 IT., CTOJ
VIIK-314 NpEenoaBaTeNbCKUii-1 IIT., CTydBA-28 IIT.,
1 JIOCKa ayAUTOpHAs (menoBas)- 1.,
KOMIIBIOTEP C BBIXOJIOM B CE€Th MHTEpHET- 17

IIT.
Knacc ns camocTtostensHONU paboThl Cron ydYeHWUYeCKHiH-26 1mT., CTYyn-26 mrT.,
2 -401 KOMIIBIOTED C BBIXOJOM B CETh HMHTEpPHET- 16

IIT.

1
0 basvl 0Oannolx u MHd)OpMaquHHble Cnpaeovtbvle cucmemol 00J12iCHbL ObIMD aKmya’jlbHbl.
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