MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

51.0.35.01

(uHOexc OucyuniuHot)

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

MaTteMaTH4ecKkoe 1 KOMIbIOTEPHOE MOIeJTHPOBaHNe-1

(Haumenosanue OUCYUNIUHbL)

110 HAIIpaBJICHUIO ITIOATOTOBKHU

01.03.02 IlpukianHas MaTeMaThuKa U HHGOPMATHKA

HaIPaBJICHHOCTH (TTPOduh)/

KOMHBIOTCpHLIC TCXHOJIOTUH U MATCMATUYCCKOC MOACINPOBAHHUC

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2023
O6mas Tpynoemkoctb: 5 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 6

dopmMa KOHTPOJIb | DK3aMEH Hroro
Bun 3ansaruit
Jlexumn 32 32
JlaboparopHble
[TpakTuyeckue 32 32
PykoBO/ICTBO: KypcoBbie paboThI (1poekThi) / PI'P
[TpomexyTouHas arTecTanus 0,35 0,35
KonraktHas pabota 64,35 64,35
CamocTosTenpHas padora 80,00 80,00
KonTtpons 35,65 35,65
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
npodeccop, aoreHT, 1.¢p.-Mm.H. Cadponon A.U.

(OondcHocmy, yueHoe 3eanue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenensb, @amunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIMpaBJICHUS TTOATOTOBKU
01.03.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

Cpoxk aeiicTBusi padoyeii mporpaMMsbl TMCHUILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«[Ipukannas MaremMaTrka U HOOPMATHKA

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2022 r.).

NOKYMEHT NOAMNCAH
ANEKTPOHHOW MNOAMUNCHIO

Ceptudmkat: 0101AEC60064AF94AD41EA4854441FD671
Bnageneu;: NywuHa OkcaHa MuxannosHa
Hencteutenen: ¢ 07.12.2022 no 07.12.2023




1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHA JUCHUIIIIMHBI — OBJIaACHHC OCHOBHBIMH MAaTCMAaTHM4YCCKHUMU MCTOAAMU H
npueMaMHl MOJICIIMPOBAHUSI CHCTEM, COBPEMEHHBIMH CPEICTBAMH JUIS CO3JIaHHSI KOMITBIOTEPHBIX
MOJIeIIeH, a TaKKe peIIeHuUs MPoOIeM C MTOMOIIBI0 HH()OPMAIIMOHHBIX TEXHOJIOTHA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
Juddepenunansupie ypaBHeHUs:, MHOrOOTOYHOE MPOrPaMMHUPOBAHUE.

JIMCUUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE NAHHON TUCIMILIMHBI HEOOXOAMMO Kak
npenuiecTByromiee: BoluncnuTenbHb  SKcriepuMeHT, CHCTEeMBbl HCKYCCTBEHHOTO HMHTEJUICKTA,
MareMaTH4ecKoe U KOMIIBIOTEPHOE MO/ICTMPOBaHNE-2.

3. Ilimianupyembie pe3yJibTaThl 00y4YeHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMMEeTEeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

OIIK-4.1 3naer
COBpPEMEHHBIE
MH(pOpMaLMOHHbIE
TEXHOJIOTUH NIPH PEILICHUH
3aj71a4 NpoQecCuOHaNbHOM
JIeSITEJIbHOCTH.

OIIK -4. Cniocoben
MMOHUMATh MTPUHITUTIBI
paboTHI COBpEMEHHBIX
MH(pOPMaIMOHHBIX
TEXHOJIOTUH B
KCIIOJIB30BATh UX JIJIs

3HaTh: COBPEMEHHBIE
nH(OPMAaLIMOHHBIE TEXHOJIOTUU
YMeTh: onpenensaTh U OLEHUBATh
COBpeMEeHHbIe HH(OPMALIMOHHbBIE
TEXHOJIOTHH MPU PEIICHUH 3aa4
npoecCHOHANBEHOM e TENIbHOCTH

peleHus 3a1a49
npodeccnoHanbHOM
JeSTEeTIbHOCTH

BnaneTs: HaBbIKaMH ONpeieTeHNs U
OLICHUBAHUSI COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUN MPU

pelIeHny 3a1a4 npodheCcCUHOHATBEHON
JIeSITeIIbBHOCTH
3HATh: POJIb COBPEMEHHBIX

OIIK-4.2. YMmeer

HCII0JIb30BaTh MH(POPMALIMOHHBIX TEXHOJIOTUHU NPU
COBPEMEHHBIE pelieHnu 3a1a4d npodeccuoHanbHOM
MH(pOpMalLlMOHHbIE JEATEIbHOCTH

TEXHOJIOTHi1 B YMeTh: NPUMEHSTb COBpPEMEHHbBIE
npodecCHOHaIBHOM UH(POPMALIMOHHbIE TEXHOJIOTUU MpU
IEeSITEJIbHOCTH. pelIiCcHNN 3aaa4d HpO(beCCHOHaHBHOﬁ

ACATCIIBHOCTHU

Bnaners: HaBbIKaMy TPUMEHEHUS
COBPEMEHHBIX MH()OPMAITHOHHBIX
TEXHOJIOTHI MPHU pelIeHnH 3a1au
poheCCUOHATILHOMN J1eATEIbHOCTH

OIIK-4.3. Baageer
HaBbIKaMU TPUMEHEHUS
COBPEMEHHBIX
MH(OPMAITMOHHBIX

3HaTh: POJIb COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUN TIpU
peleHnt 3a7a4d NpoQecCUOHANTBHOM
JeSITEIIbHOCTH

TEXHOJIOTH NPU PEIICHUH
3a7a4 npoQeccuoHaIbHOM
JESTEIIBHOCTH.

YMeTh: NpUMEHSATh
MH(OPMaLIOHHBIE TEXHOJIOTUHU TIPU
peleHnt 3a7a4d NpoQecCuOHANTbHOM
JIESATEIBHOCTH




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

Biiamers: HaBbIKaMu IPUMEHEHUS
MH(POPMAIIMOHHBIX TEXHOJIOTUN TPU
pelieHnu 3a1a4 npodeccuoHanbHOMN
JIESITEIbBHOCTH

OIIK -3. Cnocoben
MPUMEHSTH U
MOJIU(DHIIUPOBATH
MaTEMATHYECKHAE MOIEIN
JUTSI pEIICHHUS 3a]1a4 B
obnactu
poheCcCHOHATILHOM

eI TENLHOCTH

OIIK-3.1. lemoHCTpHUpYET

3HaTh: MaTeMaTHYEeCKHE MOACIN AJIA

3HaHHE MaTeMaTUYECKUX pelieHus 3aa4 B obrnactu
MOJEJIEH U YMEHUE UX poeCCUOHATBHOMN IeATEIHOCTH
MPUMECHEHUS U YMeTs: MIPUMCHSITh "
MOIUGBUKAIIH JIs MOIUGUIIMPOBATh  MaTEMAaTUYECKHE
pelieHus 3aaau MOJENU JUIs peIleHus 3a7gad B
npodeCCHOHAIBHON obnactu npodeccroHanbHON
JESITEIIbHOCTH JeSITeIbHOCTH
Brnagers: HaBbIKaMM  PUMEHEHUS
MaTeMaTUYECKUX MoJenen JUIS
peleHus 3ama4y B obrnactu
1po(heCCUOHATILHOM e TeIbHOCTH
OIIK-3.2. OcymecTBisier 3HATB: MPUHITATIBI BBIOOpA
BBIOOP MaTeMaTHYECKHUX MaTeMaTUYECKUX MoJIenei u
MoJieNiel 1 HeOOXOAUMOCTh | HEOOXOAMMOCTh HMX  MOJU(PHUKAINA
WX MOIM(UKAIIIH JIJIS Ui pemieHus: TPOoQecCHOHATBHBIX
peneHus 3aj1ad.
npodeccHOHANbHBIX 3aa4. | YMETh: BHIOMPATh MaTEMATHYECKUE
MOJIeNTH JUIs peleHus
npogeccuoHaIbHBIX 3a1au.
Bnanets: HaBbIKAMU BBIOOpA
MaTeMaTUYECKUX MoJEenen JUIS

pCHICHUS HpO(l)eCCI/IOHaJ'IBHBIX 3aaad.

OIIK-3.3. JIlemoHCTpHpYET
yMEHUE IPUMEHEHUS U
MoaAU(pUKAIUU
MaTeMaTHYeCKUX Mojeen
MIPH PEIICHUN
npogeccHOHANbHBIX 3a/1a4

3HaTh: MaTeMaTUYCCKUE MOJICITH IS
perieHus 3a1a4 B obnactu
pohecCHOHATBLHOM NeTeNbHOCTH

YMeTs: MIPUMEHSITh u
MOIU(UIIMPOBATh  MaTEeMaTUYECKUE
MOJIETH npu pelieHun
npo¢eCCuOHANBHBIX 3a]1a4

Bnagets: HaBbIKAMH  NPUMEHEHUS
MaTeMaTUYECKUX MOZENEN  TpH
penieHnu Tpo(eCcCHOHABHBIX 3a71a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Moayab . HanmenoBanue TeM 3aHATHI
(pa3zen) yueOHoi (yaeBHoii paGoThI) Cemectp |O0beM, 4.| bamabl | UHTepakTHB, 4. | (HAMMEHOBaHMe
padoThbI OLIEHOYHOI'0
cpeacTna)
Monys 1 Jlex BBeneHne B MaTeMaTH4eCKOE H KOMIIBIOTEPHOE 6 2 -
Beenenue MOJIEIIUPOBAaHUE
Jlex HMmuTaiinoHHble MOJIENH KaK JMHAMHAYECKHe 6 2 -
CHUCTEMbI
Monyb 2 Jlex JIucKpeTHbIE U HENTPEPHIBHBIE TUHAMWUYECKHE 6 2 -
[Ipocreiinine CHCTEMBI
MaTCMaTHICCKHE Jlex CBOICTBA CIIOKHBIX CHUCTEM 6 2 -
MOJIeITH
Jlex MeTo1 UMUTAITMOHHOTO MOJICIUPOBAHHMS 6 2 -
Jlex [TponienypHO-TEXHOIOTHUECKas cxema 6 2 -
IIOCTPOEHUST M HUCCIEHOBAaHMS  CIOKHBIX
Jlex MeTtolT UMHUTAIMOHHOTO MOJICITHPOBAHUS U €TO 6 2 -
0COOEHHOCTH
Jlex [IpoGneMbl CTpaTErnYecKOro U TaKTHYECKOTO 6 2 -
MJIaHUPOBAHUS WMUTALMOHHOTO
Jlex OcCHOBHEIE 3TaIbl HUMHUTAIIMOHHOT'O 6 2 -
MO/ICITUPOBAHUSI
Jlex bazoBble KOHIENIMHM CTPYKTypHU3alUU H 6 2 -
dbopManu3aui UMUTAIMOHHBIX CUCTEM
Jlex HenpepsiBHO-1€TEpMUHUPOBAaHHBIE CUCTEMBbI 6 2 -
Monyns 3 Jlex Hexotopnie MOJEINA MaTeMaTHYECKOM 6 2 -
MatemaTHuecKko Gu3uKn
€ MOJICIIUPOBA
HIe
Jlex JIMCKpETHO-1€TEPMUHUPOBAHHBIE CHCTEMBI 6 2 -




DopMBbI TEKYLLET0

B . KOHTPO
Monayab e . HaunMenoBanue TeM 3aHATHH HTpo.
(pazien) y4eOHoi (yaeBHoii paboTsI) Cemectp |O0beM, 4. bannbl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
p padoThI OLICHOYHOI'0
cpeacTBa)
Jlex JIMCKPETHO-CTOXaCTUYECKUE CHCTEMBI 6 2 -
Jlex Perpeccuonnble cucTeMbl 6 2 -
Jlex HenpepriBHBIE CTOXaCTUYECKHUE CUCTEMBbI 6 2 -
IIp Anroputm Xosenkoro. YucieHHoe penieHne 6 2 11 -
HEJIMHEHHBIX YpaBHEHUH.
IIp 3amaga 006 aCCOPTUMEHTE TPOAYKIIUH. 6 2 11 -
ITp 3ajada 0 COCTaBICHUU KOPMOBOM CMECH. 11 -
IIp CMEHHO-CYyTOYHOE TIJITaHUPOBaHUE PabOTHI 6 4 11 -
aBTOOYCHOTO TapKa.
ITp Meroa MK. Onpenenenue miomaay Kpyra. 6 4 11 -
ITp Meron MK. Omnpenenenne  IIIOMaaAu 6 4 11 -
OTPAaHUYEHHOU KPUBBIMH.
IIp CuctemMbl MacCOBOTO OOCITY)KHBAHUS. 6 4 11 -
IIp [Tonyuyenne wu o00paboTka  pe3yabTaTOB 6 4 11 -
MOJICTTUPOBAHUS.
Ip. [lonygyenne u o00paOoTka pe3ynbTaTOB 6 4 11 -
MOJICTTUPOBAHUS 2.
Cam CamocTosiTenbHas padboTa 6 80
A 6 0,35
Konrpons | Dk3aMeH 6 35,65 100
HTroro: 180 100

Cxema pacyeTa UTOroBoro 6ajia
Texkymuii peUTHHT (BCE 3aHIATHS U IPOMEKYTOUYHBIC TeCThI) + Pe3ynbTaT HTOrOBOro TeCTa M BCE ACIUTCS HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu n3yueHNH JUCUUIUIMHBI UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIE TEXHOIOTHUH:
- TEXHOJOTUH TPAIUIMOHHOTO O0O0y4deHuss B ¢opMe JIeKIHH, MpaKTUYeCKHuX padoT u
CaMOCTOSITENIbHOU PabOThI CTYACHTOB;

6. MeToauyeckue yKa3aHusl 110 OCBOCHHUIO 1M CUMILIHHBI

B opranmzanuu pa®oTbl CTyA€HTOB O4YHOM (opMbl OOy4YeHHS HaJ H3y4ye€HUEM Y4eOHOTro
Kypca «MaTeMaTuyeckoe U KOMIBIOTEPHOE MOJEIUpOBaHUE -1» BaXKHOE MECTO MPUHAIJICIKUT
ayJIUTOPHBIM 3aHATUSIM. B HUX U3naraetcs o01as XxapakTepuCcTUKa BOIIPOCOB TEMBI.

[IpakTrueckue 3aHATHS MPOBOAATCS IO HAMOOJEE CIOKHBIM TEOPETHUYECKUM IpobeMam
JUCLUIMIINHEL

Ha KaXXIO0M IMOCJICAYIOIIEM ITPAKTUICCKOM 3aHATHU CTYACHTHI, IIPHU OTBCTC HA HpO6JI€MHBI€
BOIIPOCBI M B XOAC€ BLIIIOJIHCHUA CIIOXKHBIX 3aﬂaHHﬁ, JOJDKHBI HCIIOJB30BAaTh 3HAHUMA,
IMMOJIYYCHHBIC IIPU U3YYCHUHU NMPCAINICCTBYIOINIUX TCM. OCHOBHBIM UCTOYHHKOM I/IHq)OpMaIII/H/I npu
MMOATOTOBKEC K NPAKTUYCCKUM 3aHATHAM SBJISICTCA OCHOBHAA U JOIMOJIHUTCIIbHAA JINTCPATYPA.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBaHue
(WJIK ee 4acTH) OLICHOYHOI'0 CPeACTBA
6 OIIK-3 Tecmosvie 3a0anus Ne1-500
Bonpocul k 3auemy Nel-30
6 OIIK-4 Tecmoesvie 3a0anus Ne31-500

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, HGOGXOJIHMLIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1.

IIpakTHueckoe 3ananue

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusI (M)

(Bapaya 00 accoprumenTe mnpoaykmuu.) Pupma XYZ BbIIycKaeT TpU BHIA MPOAYKIUH
(u3menmii). B mpouecce Mpou3BOACTBA UCTIOIB3YIOTCS TPU TEXHOJIOTHYeCKHe onepanuu. Ha puc. 1
MOKa3aHa TEXHOJOTHMYecKas cxeMa HMpPOU3BOACTBA m3menuil BumoB 1, 2 u 3. IIpu U3roToBICHUU
M3eNUs 2 TEXHOJIOTHYecKas onepanyss 2 He BBINONHACTCS, a IPH HPOU3BOJACTBE H3ICIHA 3
UCIIONB3YIOTCS TOJBKO TEXHOJIOTHYeCcKue onepanun 1 u 2.

Orepigus ! Onepuus 2 Crepeuus 3

"
{ iw/ usd, fow Hsenie |

) 4

o ] § /00, | 3 /30,

> 4 /usd. b Hsdenis 2

& | > 2 /s

KoveuHas npolysuus

e LN 2 /s »iadeaue 3 .

puc 1.

B mpsmoyronpHUKax Ha puc 1. ykazaHa IIUTEILHOCTh TEXHOJIOTHUECKUX ONEpaluil mpu
W3TOTOBJICHUM OJIHOTO M3JETHUS KaXKJIOTO BHIA. Tak KaK OTH TEXHOJOTHYECKHE OTepaIuu
HCTIONB3YIOTCS (GDUPMOW W I APYTUX TPOM3BOJCTBEHHBIX Iiened, ¢GoHa pabodero BpeMeHH, B
T€YeHHe KoToporo omepamuud 1, 2 uw 3 MoOryr OBITh NPUMEHEHBI U TPOW3BOJACTBA
paccMaTpUBaeMbIX U3JIENHiA, OTPAaHIUYEH CIISAYIOMNMH NPeIeTbHBIMU 3HAYCHUSAMH (B CYyTKH);

Juist iepBoit onepauun —430 MuH,
Jutst BTopo# onepauuu —460 MuH,
U1t TpeTber onepaunun —420 MHH.
W3yueHne peIHKa COBITA IMMOKA3aJI0, YTO OXKHJaeMasi MPUOBUTH OT IPOJAKH OJTHOTO HU3ICIUS




BuoB 1, 2 u 3 cocraBiser 3, 2 U 5 nmout. cooTBeTcTBeHHO. KakoB HanbOoIiee BBITOIHBIN CYTOYHBIH
00peM IIPOM3BOJICTBA KAXKIOTO BUIA TTPOTYKITHH?

(3apaua cocTaBeHHs] KOPMOBOIi cMeCH, HJIH 3aJa4a o queTe.) bpoiinepHoe X034iCTBO
nrutieBoauIeckort pepmel HacunTeiBaeT 20000 BITUIST, KOTOPHIE BRIPAIITUBAIOTCS 10 8 -
HE/IEIBHOTO BO3PACTa U MOCJe COOTBETCTBYIOMIECH 00pab0OTKH MOCTYNAIOT B IIPOJAKY.
XOTs HEJIENIBHBIN Pacxo]l KOpMa JIJIsl IBITUIAT 3aBUCUT OT MX BO3pPacTa, B JalibHEHIIIEM
OyzeM cuuTath, 9TO B CpelHeM (3a 8 Heelb) OH cocTaBiseT 1 e,

Jyis TOrO YTOOBI IBITUISITA JOCTUTIIN K BOCEMOM HEJIeNe HEOOXOIUMBIX BECOBBIX
KOHIHWIANA, KOPMOBOH PaIllMOH JOJDKEH YIOBIETBOPATH ONPEAEICHHBIM TPEOOBAHUSM TI0
MUTATEILHOCTU. DTHM TPEOOBAHUSM MOTYT COOTBETCTBOBATH CMECH PA3JIMYHBIX BHJIOB
KOPMOB, WJIK UHrpeiueHTOB. OOBIYHO MepeueHbh HHIPEIUCHTOB JIOCTATOYHO ITUPOK, HO
IUTSL TOTO, YTOOBI TPOILTIOCTPUPOBATH MPOIIECC TTOCTPOCHUS MOJIEIH, OTPAHHINMCS
TOJIBKO TPeMsI MHTPEeINEeHTaMH: U3BECTHAKOM, 3epHOM M COEeBEIMH 0oOamu. TpeboBaHus K
MUTATEILHOCTH PalliOHa CHOPMYTUPYEM TAKIKE B YIPOIICHHOM BH/IE, YIUTHIBASI TOJIHKO
TPH BHJIA TUTATEIHHBIX BEIIECTB: KAJBINI, OCIIOK M KJIETIATKY.

B tabinuiie npuBeCHBI TaHHBIE, XapaKTEPU3YIOIINE CojiepkaHue (TI0 BeCy)
MMUTATCIbHBIX BEIICCTB B KAXKAOM U3 UHI'PCAUCHTOB U YACIIbHYIO CTOUMOCTD KaXX0I'0
WHTPEIUCHTA.

3aMeTI/IM, 9TO U3BCCTHAK HE COACPKUT HU 66.]'[1(3., HH KJICTYATKU.

WHurpenuent ConeprkaHue MUTAaTENbHBIX BemecTB, | CTOMMOCTB, JOJUL /KT
KI/(KT' MHTpEeJUeHTa)
KaJbLIUi 6erok KJIeTYaTKy
W3BecTHAK 0,38 0,04
3epHO 0,001 0,09 0,02 0,15
CoeBbie 600bI 0,002 0,50 0,08 0,40

CMech JIOJDKHA COJIepKATh:
1) we menee 0,8%, HO He Ooiee 1,2% KambIus;
2)  He MeHee 22% Oerka;
3) He 6onee 5% KiIeTYATKH.

Tpebyercst onpeaenuTs KOIMYECTBO (B KI') KAKIOT0 U3 3-X HHIPEIMCHTOB,
00pa3yroIux cMeCh MUHUMAIIbHON CTOMMOCTH, TIPH COOJTIOICHUH TPpeOOBaHUH K 00IeMy
pacxoqy KOpMOBOM CMECH U €€ MUTATEIbHOCTH.

IIpouexypa oueHuBaHusA
OreHKa BBIMIOJTHEHHON Pa0OTHI MPOBOIUTCS IO KPUTEPUSIM:

N NN AW

. Hanmmume Bcelt cymecTBeHHOM HHGOpMauu o padbore

. TOUHOCTb 1 NOJIHOTA IPEIOCTABIIAEMBIX CBEJEHUN

. HempoTuBopeunBocTh NpuBOANMOI HHpOpMaLK

. [IpaBUIBHOCTH HHTEPIPETALMIA U BBIBOJIOB, KOTOPBIE CIENaHbI 10 pe3ylbTaTaM padoThI
. CreneHp JOCTUKEHUSI CTYIEHTOM ITOCTABJIEHHOM 11eT1

. O60CHOBaHHOCTH MPUMEHSAEMOT'0 PEIICHUS

. 'pamoTHOCTH (comepkaTenbHas) UCIIONIb3yEMbIX (DOPMYITHPOBOK




Kpurepun oneHKkH 3a 0T4eThI 10 NPAKTHYECKUM padoTam:

[ToMHOCTBIO BBIMIOJHEHHOE W BOBPEMs 3alUIICHHBIM OTYET — MaKCUMaJIbHBIA Oami. 3a
Ka)KJI0€ HEBBIMOJTHCHHOE 3aJ]aHie CHUMAIOTCS OaJITbl B COOTBETCTBUU C 33JJaAHHEM Ha MIPAKTHIECKOE
sansaTue. IIpocpouka Ha 1 Henmemio - koaddunuent 0,75, 3a ase - 0,5, 3a Tpu - 0,25, 3a yeThIpe u
6onee - 0 (yuntbiBaercs (hakT craqn).

7.2.2.
TecToBbIe 3a1aHUd

CyxaTue TaHHBIX HAOIIOACHHM B MPOCTYIO M KPATKYIO0 aHATUTHUECKYIO (hOpMy —
3TO:
pa3BepTKa
oOpasen
CBEpTKa

Psin TpeboBanHmii, KOTOPHIM JOJIKHA OTBEUATh (pU3MYecKas CUCTEMa, YTOOBI €€
MO>KHO OBLIIO CBEPHYTH
YICHUMOCTD
OEIO0CTHOCTh
IECJIOCTHOCTDh N YICHUMOCTD

Psn Tpe©GoBaHMiA, KOTOPBIM AOJKHA OTBEYATh (PU3UUECKast CUCTEMA, YTOOBI €€
MO>KHO OBLIIO CBEPHYTH
YJICHHUMOCTH
OCI0CTHOCTD
CBA3U

Psin Tpe6oBanmii, KOTOPHIM JOJIKHA OTBEUATh (pU3MYEeCcKas CUCTEMa, YTOOKI e
MOKHO OBLIIO CBEPHYTH
HYICHUMOCTD
OEJIO0CTHOCTh
OopraHu3anusa

Psin Tpe©boBaHMiA, KOTOPBIM JAOJIKHA OTBEYaTh (pU3MUecKas CUCTEMa, YTOOKI e
MO>KHO OBLIIO CBEPHYTh
YICHUMOCTH
OECJIOCTHOCTD
HHTCIPaTUBHBIC KAUECTBA

Yro HE oTHOCHTCS K QYHKIIUSM MOJEIUPOBAHUS?
00BSCHEHHE MOBEICHHS PEaTbHON CUCTEMBI
MMPOTrHO3UPOBAHUC TOBCACHUA peanLHoﬁ CHUCTCMBI
MPOCKTUPOBAHUEC CUCTCMBI



Psn TpeGoBanumii, KOTOPBHIM AOJDKHA OTBEUaTh (PU3UUYECKAsi CUCTEMA, YTOOBI €€
HENb3s1 ObLIO CBEPHYTH
HHTCTPAaTUBHBIC KAaUCCTBA
OCJIO0CTHOCTh M YWICHUMOCTD
OCI0CTHOCTD

O6'I)€KT'33MCCTI/ITCJ'IL, KOTOpBIfI B OIIPCACIICHHBIX YCIOBUAX MOKET 3aMCHATDH
00BEKT-OpPUTHHAJI, BOCTIPOM3BO/ISI MHTEPECYIONINE UCCIIEI0BATENS CBOMCTBA
OpUTHHAJa — 3TO

HACJICTHUK
obpa3zery
MOJICTIb

33M€IH€HI/IC OHOI'O 00BEKTa APYIruM C OCJIbIO IOJTYUCHUA I/IH(i)OpMaI_II/II/I (¢
Ba)XHEMIIIMX CBOMCTBaX O6T>€KTa'OpI/IFI/IHaJIa C IOMOILIIBIO O6T)CKT3'MOI[CJII/I -
9TO
HacJleJOBaHHE
MOJIETUPOBAaHUE
BHEJPEHUE

[Ipouecc uccnenoBanus peajibHONM CUCTEMbI, OCHOBAaHHBI HA IOCTPOCHUHU U
UCCIIEIOBAHUM MOJIENIA — 3TO
CHUCTEMHBIN aHaIu3
MOZICIINPOBAHUC
CHUCTEMHBIN CHHTE3

3akro4yaeTcsi B OMPeIeICHIN CBOMCTB U HCCIIEIOBAaHUU Pab0TOCTIOCOOHOCTH
00BEKTA MO €ro ONMHCAHUIO
IIPOCKTUPOBAHNE
CHHTEC3
aHaJInu3

3aKiro4yaeTcs B CO3JaHHNHu OITUCaHuA BBIUMCIIUTEIbHON CUCTEMBI
MIPOEKTUPOBAHHE
CUHTE3
aHaIn3

Yrto oTHOCUTCA K QYHKIUAM MOJEIUPOBAHUA?
OITMCaHHC, 0OBSICHEHHE U MMPOTHO3UPOBAHUC ITOBCACHUSA pCaJIBHOfI CUCTCMBI
MPOEKTUPOBAHUE CHCTEMBI
peanursanus CUCTEMBI



7.3. OueHo4YHbIe cpeICcTBAa [Jisl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K arTrecTanuu

Cemectp 6

Ne

wn Bomnpocskl Kk 3K3aMeHy

1 CyxaTue TaHHBIX HAOMIOJCHHUI B MPOCTYIO M KPATKYIO aHAIUTUYECKYIO POpMYy.

2 TpeGoBaHus, KOTOPBIM JIOJDKHA OTBEYaTh (hU3MUECKass CHUCTEMa, YTOOBI €€ MOXKHO OBbLIO
CBEPHYTb.

3 Urto 13 cebst mpeacTaBiIsieT MOJICTUPOBAHUE.

4 Uro npeamnonaraet nmporecc MoCTPOSHUS MOJICIIH.

3) Jl1g yero He0OX0AMMO HAJIMYME HEKOTOPBIX JAHHBIX 00 00bEKTE-OpUTrHHAJIE.

6 Kakue momenu OmMUCHIBAIOT MPOIECCHl, B KOTOPHIX OTCYTCTBYIOT BCSIKHE CIydyaiiHbie
BEJIMYMHBI.

7 Kakue Mozienu onuchIBalOT Ciy4aiHble MPOILIECCHI.

8 OT yero 3aBUCHUT aJIcKBATHOCTh MOJICIIH.

9 Yto Takoe CUCTEMHBIN MOAXO0I

10 UTto 13 ceOst npeacTaBiIsieT CUCTEMHBIN aHAJIN3.

11 Urto u3 cebs mpeacTaBiIsieT CHHTE3 MOJICIIH.

12 Urto noapaszyMeBaeTcs moJi TEPMUHOM UMHUTAIIMOHHOE MOJICTTUPOBAHUE.

13 MexaHu3M MOJTYYCHHSI IPOTHO3HBIX OT BPEMEHH XapaKTCPUCTHK.

14 [IpenmyriecTBa U HEAOCTATKA UMUTAIIMOHHOTO MOJICJIIMPOBAHMSI.

15 [Iporiecc UMUTALIMOHHOTO MOAEIUPOBAHUS.

16 OnpezeneHre MOJEIH.

17 OrnpezienieHne MOJICITMPOBAHUS.

18 Knaccudukaiys OCHOBHBIX BUIOB MOJICITUPOBAHMSL.

19 Uto u3 cebdst mpeicTaBIsieT KOMIBIOTEPHOE MOJIEIMPOBAHHE.

20 UTo SBJISETCS METOJIOJIOTHEH KOMITBIOTEPHOTO MOICITUPOBAHUSI.

21 [IpouenypHo TexHoONOTrMYecKkass CXeMa TIOCTPOSHUS U  HUCCIENOBaHUS  Mojesei
CJIIOKHBIX CHCTEM

22 UYro u3 cebst mpeIcTaBisieT npeaMeTHas (mpobieMHasi) 001acTh

23 XapakTeprucTUKa XOpOoLIeil MOJIEIIH.

24 @DopMBbI IPEICTABICHUS] MOJEIN

25 KakoBbl OCHOBHBIE JIEMEHTHI MPOIIEcCa UMUTAIIMIOHHOTO MOJICIIUPOBAHHUS

26 [IpencraBieHre MOAETH CIIOXKHOW CHUCTEMBI KaK COBOKYITHOCTH B3aWMOJCHCTBYIOIINX
3JIEMEHTOB

27 B uem 3akmouaercst moctpoenne UM

28 B yewm 3akmiouaercs MexaHHU3M MOJIEITHHOTO BPEMEHH.

29 Knaccudukanus Ha OCHOBHBIC BHJIbI IMUTAITMOHHBIX MOJICIICH

30 B yewm 3akmiouyaercs cTpaTeruueckoe U TAKTHYECKOE TUIAHUPOBAHUS UMUTAIMOHHOTO

JKCIIEPUMEHTA

Kommiekr MaTepHajJaoB JJd IK3aMEHa

Tecrossie 3aganus Nel-500




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoOBeAeHUA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTrecTaluu
6 DK3aMeH Crynent Habpan ot 85 o 100
1o «OTJINYHOY 0aJUIOB 110 HAKOMHUTEIHLHOMY
HAKOIUTENBHOMY pelTHHTY.
PCUTHHTY Crynent nabpan ot 70 10 84
«XOpOILIOY 0aJJIOB [0 HAKOMUTEIHHOMY
PEUTHUHTY.

Cryaent Habpan ot 55 no 69
«YIOBIIETBOPUTEITHHO» 0aJJIOB MO HAKOMUTEITHFHOMY
pPEUTHUHTY.

Crynent Habpan meHee 54
«HEYIOBJIETBOPUTEIILHO» | 0asIOB O HAKOMUTEILHOMY
PEUTHHTY.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus ouoamorexe /
n/n MeTOoN4YecKoe nmocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 JI. I1. MoxpaueBa Turnossie MaTEMATUYECKHAE CXEMBI
P VY4aebHOe mocobue 2018 OBC «IPRbooks»
MozenupoBanus. [Ipumepsl u 3agauun
2 | A. A. Emenbsiaos, E. A. Nmurtaunonnoe MOJIETTMPOBAHHUE
Brnacoga, P. B. [lyma SKOHOMUYECKHUX MPOLECCOB [DIIEKTPOHHBIN YyeOHoe nmocodue 2014 3bC «IPRbooks»
pecypc]
8.2. JlonosinuTeIbHAS JIUTEPATypa
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOIM4YecKoe nmocodue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 H.H. JIerukuna Tunossie MaTEMaTUYECKHUE CXEMBI Vue6nO0E nocodue s 2008 9BC «IPRbooks»
MozenupoBanus. [Ipumepsl 3anau ciymareneii EMBI
2 | B.II. O¢umepos Pa3zpaboTka muHaMUYECKHX MOJIEIIEH VYuebHoe nmocobue 2013 3

HKOHOMHYECKUX U COLIMATIBHBIX MIPOIIECCOB
JUTS TOBBIILIEHUS 2PPEKTUBHOCTH
yrnpasiieHus (Ha 0a3e makera Powersim
Studio) [DnexTpoHHbI# pecypc]




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hamvenopanne IO PexBU3UTHI L[OFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows XP Beccpounsie
2 Microsoft office 13 Ne61935138 ot 28.05.2012
(6eccpouHblit)

8.5. Onucanne MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI JJIsI OCYIIeCTBJIEHHUS
00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U
Ne P 00T-eKTOB L5l POBECHHs . IlepeyeHb OCHOBHOI0 000pPY/10BaHMA
n/m | NpaKTHYeCKHX U JIa0OpaTOPHbIX 3aHATHIA,
MOMENIeHUH JIfl CAMOCTOATEILHON
padoThl 00yuaomuxcsi (HOMep ayAuTOPHH)

KomnbroTepHslii kiiacce Cron YYCHUUCSCKUI-26 HIT., CTOJ
VJIK-314 MpernoAaBaTeIbCKuii-1 mT., CTyabsA-28 mmIT.,
1 JIocKa ayIuTOpHast (memoBast)-1mIT.,
KOMITBIOTEP C BBIXOJOM B CEeTh WHTepHEeT- 17

IT.

Cron ydeHHYeCKMi-26 1IT., CTyn-26 IIT.,
KOMITBIOTEP C BBIXOJOM B CETh WHTepHET- 16

IT.

Knace ans camocrosiTensHON paboThl
2 | T-401
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