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1. llesib ocBOEHMSI AU CUUIIIHHBI

Henbto ocBoenus aucuumuinibl «[IpoektupoBanre HHPOPMAIIMOHHBIX CUCTEM» SBIISETCS
MOJTrOTOBKAa OakalxaBpOB K IMPOEKTUPOBAHUIO M O(OPMIICHHIO TEXHOJIOTHYECKHUX IPOILIECCOB
M3TOTOBJICHUS U3JEIUI C IPUMEHEHUEM CPEJICTB aBTOMATHU3ALUH.

[Tpenmer mucuuminnsl «IIpoexkTupoBanue HHOPMAIIMOHHBIX CUCTEM» — MOJIEIU TEXHO-
JIOTUYECKUX MPOLIECCOB NepebpabOTKH CENbCKOXO03SIICTBEHHOTO ChIPhS, TEOPUSI UMUTAIIUOHHOTO
MOJIETMPOBAHUs, CPEACTBA KOMIIbIOTEpHOr0 Mozenuposanus B cpene MATJIADB u ap.

3amaur JUCHMIUIMHBI 3aKIIOYAIOTCS B M3YYEHHHM OOLIMX NPUHLMUIIOB HMUTAIMOHHOIO
MOJIETUPOBAHUS, COCTABICHUSI UMUTALIMOHHBIX MOJENEH OTAEIbHBIX ONEpallii U MPOU3BOJICTB
Y IIPOBEACHHUS UMUTALMOHHOT'O SKCIIEPUMEHTA.

[Ipu ocBOCHMHU MaHHOM AMCUUIUIMHBI YUUTBHIBAIOTCS TPYIOBble (DYHKIMHU MPO(HECcCHOHAIb-
HbIX ctangapToB 06.026 "CuUCTEeMHBIN aJIMUHHCTPATOP MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
cucTeM", YTBEp)KJIEHHBIN MTpUKa3oM MUHMCTEpPCTBA TPyla U COLMANIBbHON 3aluThl Poccuiickoi
Oenepannu ot 5 okTA0ps 2015 r. No 686H.; Ilpogheccuonanvuvtii cmandoapm - "CUCTEMHBIN
nporpamMmuct” 06.028, yTBep:KaAeHHBIN NTpUKa30M MUHUCTEPCTBA TPYyla U COLUAIBHOMN 3allUThI
Poccuiickoit @enepanuu ot 5 okTsi6ps 2015 r. Ne 685H.

2. MecTo IMCHUIJIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

HucuumuinHa «IIpoexTrpoBanne HHOOPMAITMOHHBIX CUCTEM» SIBIISIETCS TUCIUIUTMHON Ya-
cti, GOpMHUPYEMOI yuyacTHUKaMH oOpa3oBaTeabHbIX oTHOmeHu yactu (b1. B.06).

Matepran IUCUUIUIMHBI OCHOBBIBAE€TCS Ha OIOPHBIX 3HAHUSAX, YMEHHMSIX U HaBBbIKax
TakuX AUCUUIUINH, Kak: «Hdopmatuka». TecHO B3auMOCBSI3aHbI ¢ TaKUMHU AMCUUIIMHAMH,
Kak: «Marematndeckuil ananusy, «dusuka», «MeTpoaoruy, cTaHaapTu3auua u ceprudu-
kamust”. CiyxuT 0a3oi s MPOXOXKIACHHUS TMPOU3BOJCTBEHHOW MPAKTUKH TIO0 TOIYYCHHIO
npoeCCUOHATBHBIX YMEHHUH U OIbITa MPO(ECCHOHAIBHON IEeSTeNbHOCTH, 3aIIUThI BBIITYCKHOM
KBaTM(UKAITMOHHON PabOTHI.
3. Ilnanupyemblie pe3yabTaThl 00y4eHH s 110 TUCHHUILIMHE, COOTHECEHHBbIE C

IUVIAHMPYEMbIMH Pe3yJbTATAMU OCBOCHUA 00pa30BaTeJIbHOM MPOTrPaMMbI

B pesynbrare u3ydeHus: AUCIUIUTUHBI 00YYarOIUICs JOKEH OCBOUTh (DYHKIINU:

TpynoBast GyHKIMS — yHpaBiIeHUE JOCTYIIOM K NMPOrpaMMHO-aNNapaTHbIM CPEICTBAM HH-
(hopMaIMOHHBIX CITYKO MHPOKOMMYHHKAITMOHHOM cucTeMbl. C/02.6

TpynoBble neHCTBUS - TeXHUYECKas MOAJIEPKKA MOJIb30BaTEICH B Mpe/ienax BblICICHHBIX
30H OTBETCTBEHHOCTH IO BOIpocaM (PYHKIIMOHHUPOBAHUS MPOTPAMMHOTO OOECIeYeHUs: Ha KO-
HEYHBIX YCTPOMCTBaX MOJIb30BATEIEH.

Tpynosas pynxmus - Co3nanue HHCTPYMEHTAIBHBIX CPEICTB porpaMmupoBanus. A/04.6

Tpynossie aeiictBus: OnpezneneHue NnepeyHs: HEOOXOAUMOM IJIsi CO3/aHUSl MHCTPYMEH-
TaJIbHBIX CPEJCTB MPOrPaMMUPOBAHUS TEXHUYECKOH NokyMeHTanuu; OcBOeHHE HEO0OXOAUMOM
JUISL CO3J[aHUsI MHCTPYMEHTAIBHBIX CPEJCTB MPOTPAMMHUPOBAHUS TEXHUYECKOH TOKYMEHTAIUH;
PazpaboTka MCXOJHOrO KoAa U co3faHue OMHapHbBIX (pailjloB MPOrpaMMHOI0O oOEcleyeHus Cco-
3/1aBaeMbIX MHCTPYMEHTAJIBHBIX CPEJCTB MpOrpaMMHpoBaHus; TecTUpoBaHHE MPOTPAMMHOTO
o0ecTieYeHnsI CO3/1aBaeMbIX HHCTPYMEHTAIBHBIX CPEJICTB MPOTPAMMHUPOBAHHSI.

OcBoeHue JUCIMIUIMHBI HAlIPaBIeHO Ha (JOPMUPOBAHUE KOMITETEHIIMNA:

VYK-1. CiocoGeH OCymIecTBIATh MOUCK, KPUTHUYECKH aHalU3 M CHHTE3 MH(OpMaIuu,
MPUMEHSATh CUCTEMHBIN OJXOA IS PELICHUs TIOCTaBICHHBIX 3a1a4

[IK-1. Cnocoben pa3pabaThiBaTh KOMIIOHEHTHI alllapaTHO-MPOrPAMMHBIX KOMIUIEKCOB U
0a3 JaHHBIX, UCIOJNb3Yysl COBPEMEHHbIE WHCTPYMEHTAJIbHBIE CpPEACTBA U TEXHOJOTMHU
IPOTPaMMHUPOBAHUS

[TK-2. cnoco6eH 060CHOBBIBATH TPUHUMAEMBIE TIPOSKTHBIC PEIICHHS, OCYIIECTBIISTH TI0-
CTaHOBKY U BBITIOJIHATH SKCIIEPUMEHTHI 110 MPOBEPKE MX KOPPEKTHOCTU U 3((HEKTUBHOCTH



Kon u Kon u Kputepuu onieHuBaHMS PE3YJIbTATOB 00yUYCHHS
HaVMEHOB | HaMMEHOBaHHE
aHue HMHJUKaTOpa HUBKUH MIOpPOTOBBII 6a30BBbIii MIPOABUHYTHIN
YHHBepcal JOCTHKEHUS (torroporoBbIi,
bHOM YHHUBEPCAIBHBIX | KOMIIETSHIUS HE
KOMITETEH KOMITETCHINH chopMupoBaHa)
LA
VK-1. -1y, — He moxer Cna6o Xoporo OT1iM4HO
CrocobeHn | AHamusupyer aHATU3UPOBAThH aHAITN3UPYET aHAIN3HPYET aHATU3UpPYeT
OCyIIIECTB | 3ajady, 3ajady, BBIACHSAS | 3a/ady, BBIACHAA | 3ajady, BBIOENSSL | 3a/ady, BBIACKSAA €€
TATh BBIJIENIAA ee ee 0a3oBbIE ee 0a3oBbIC ee 0a30BbBIe 6a3oBbIe
MIOUCK, 6a3oBbIe COCTaBJISIONIHE, COCTaBIISIONINE, COCTaBJISIONIHE, COCTaBIIAIONINE,
KPUTHYECK | COCTaBIISIOIINE, | HE OCYLIECTBISET | cinabo XOpOIIo OTIMYHO
nil aHanM3 | OCYIIECTBIISIET JIEKOMITO3UIINIO OCYIIECTBIISIET OCYIIECTBIISET OCYILECTBIIET
U CHUHTE3 JIEKOMITO3ULIMIO | 3aJa4yu JIEKOMIIO3UIIHIO JIEKOMIIO3UIIHIO JIEKOMITO3UIIHIO
nHdopman | 3amadu 3a7a4u 3a1a4u 3aJa4yu
UM, N-2yk., - Ha- He moxketr He nocratouno JlocTaTo4Ho YcneniHo HaXoOUT
IPUMEHAT | XOIUT U KPH- HaXOJHTh U YEeTKO HaXOJUT U | OBICTPO HAXOAMT | W KPUTHUECKH
b TUYECKU aHa- KPUTHYCCKH KPUTHUYECKH 1 KPUTHIECKH aHAIM3UPYET
CUCTEMHBI | JTH3UPYET HH- aHATM3UPOBATh aHAIN3UPYET aHATM3HUPYET HH(OPMAIHIO,
Hmonxon | ¢opmarnutio, “H(POPMAIIHIO, WHPOPMALIHIO, HH(pOPMAIIHIO, HEOOXOANMYIO /IS
JUIS HEOO0XOTUMYIO HE00XOIUMYIO HEOO0XOIUMYIO HEOOXOANMYIO peleHus
pemeHns JUISL pEILICHNS JUISL pETLICHUS JUISL peILICHUS JUIS peleHUs MOCTaBJIEHHOH
IIOCTABJIEH | TOCTABJICHHOMN IIOCTaBJIEHHOU IIOCTABJIEHHOM IIOCTABJICHHOM 3a/1a4M.
HBIX 3aJ1a4uu. 3a]a4uu. 3aJ1a4u. 3aJauu.
3a/1a4. NI-3ykq — He moxer Cna6o JlocTaTo4HO Vemnemnso
PaccmarpuBaer | paccMoTperh paccmarpuBaer ObICTpPO paccmarpuBaet
BO3MOJXKHBIE BO3MOXKHBIE BO3MOXKHBIE paccMmarpuBaer BO3MOJXKHBIE
BapUaHTHI BapUaHTHI BapUaHTHI BO3MOXKHBIE BapUaHTHI PEIICHUS
peneHus peleHus 3aJa4ll | pelIeHHs 33/1a4d, | BapHaHTEHI 3aJa4yu, OI[EHUBas
3a7a4H, 1 OLICHUTb UX YTOOBI OLICHUTH peleHus 3aJaul, | WX JOCTOMHCTBA U
OLICHHBAS UX JOCTOMHCTBA U UX JIOCTOMHCTBA M | YETKO OICHUBAS HE/IOCTaTKH.
JOCTOMHCTBA M | HEIOCTATKH. HEJIOCTATKH. UX JOCTOWHCTBA U
HEJIOCTATKH. HEJIOCTAaTKH.
N-4yy., — He moxer He nocraTrouno JlocTaTo4HO OdeHp TPaMOTHO,
I'pamortHO, rpaMoTHO, rpaMOTHO, IPaMOTHO, JIOTUYHO,
JIOTUYHO, JIOTUYHO, JIOTUYHO, JIOTUYHO, APryMEHTHUPOBAHO
apryMEHTHpOBa | apryMEHTHPOBAHO | apryMEHTHUPOBAHO | apryMEHTHPOBaHO | (opmupyer
HO (hopMUpyeT chopMHUpOBATH dhopmupyer dbopmupyer coOCTBEHHbIE
COOCTBEHHBIE COOCTBEHHBIE cOOCTBEHHBIC COOCTBEHHBIE CYXJICHUS U
CYXIICHUS 1 CYXKIECHUS U CYXIICHUS 1 CYXIICHHS U oueHkH. bricTpo
OLICHKH. oueHku. He ouenku. Ciabo OLIEHKH. XOpOoUIo | OTJIMYaeT aKThl OT
Otnnyaer ornnyaeT GakThl | oTiaM4aeT GakTel | omImyaer GpakThl | MHEHHH,
(hakTeI OT OT MHEHUH, OT MHEHUH, OT MHEHUH, HUHTEpIpeTaIHii,
MHEHUH, HUHTEpIpETALN, HHTEpIpETALHH, HMHTEPIIPETALMH, OLICHOK U T.I. B
MHTEPIPETALNH, | OLCHOK M T.1. B OLICHOK H T.1. B OILICHOK | T.1I. B paccyXICHUAX
OLICHOK M T.J. B | PacCyXIECHUSIX paccyXICHUAX pacCyXIeHHAX JPYTHX Y9aCTHHKOB
pacCy X ICHUAX | OPYTHX JIpyTHX JIpyTUX JEATeNbHOCTU
IpYTrux YYaCTHUKOB YYaCTHUKOB Y4YaCTHUKOB
Y4aCTHHUKOB JACATCIIBHOCTHU ACATCIBbHOCTHU JACATCIbHOCTHU
JIeSITeIbHOCTH
NA-5yx, — He moxer Cnabo Xoporio Ycnenino
Omnpenensier u OIIPEEIUTh U OTIpeJIeTIsIeT U OIpeersieT 1 OIIpeIeIIsIET U
OLICHUBAET OLICHUTb OLICHHUBAET OLICHUBACT OLICHHUBAET
TIOCIIE/ICTBHS TIOCIIEACTBHS TIOCIIE/ICTBHS TIOCIIEACTBHSA TIOCIIEACTBHS
BO3MOJKHBIX BO3MOXKHBIX BO3MOJKHBIX BO3MOXKHBIX BO3MOXKHBIX
pelieHuit pelIeHni 3a1aun. | pelleHUH 3aaud. | pelleHHU 3aJa4yM. | PEeLIeHUH 3aJauu.
3aJa4H.
IIK-1. NO-1nx, — He 3maer cucremy | CmaGo 3Haet Xoportio 3HaeT OTIMYHO 3HAET
CIOCOOEH | 3HAET CUCTEMY METO/I0B U CHCTEMY METOZIOB | CHCTEMY METOJIOB | CHCTEMY METOJIOB U
pa3pabatrhl | METOJOB U crtoco0oB cbopa M | M cnocoboB coopa | m crmocoboB cObopa | crmoco0oB cOopa u




BaTh croco0oB cOopa | aHasm3a W aHaJIM3a U aHaIu3a aHanmm3a
KOMIIOHCH | W aHajm3a KOMIIOHEHTHI KOMITOHCHTBI KOMIIOHECHTHI KOMITOHCHTBI
THI KOMITOHCHTBI anmapaTHo- amnmapaTHo- ammapaTHo- aTmapaTHo-
amnmapaTHO | ammapaTHO- MPOTPaMMHBIX MPOTPAaMMHBIX MIPOTPaAMMHBIX MPOrPaMMHBIX
- MIPOTPAMMHBIX KOMILIEKCOB 1 0a3 | KOMIDICKCOB M 0a3 | KOMILIEKCOB 1 0a3 | KOMIUIEKCOB U 0a3
IporpamMM | KOMIUIEKCOB U JIAHHBIX JIAHHBIX JTAHHBIX JIAHHBIX
HBIX 0a3 TaHHBIX
kommieke | M-2px. He ymeer Cnabo ymeer Xopormo ymeer B cosepmiencTBe
0B u 0a3 —yMmeer OCYIIECTBIISTH OCYIIECTBIISATH OCYIIECTBIIATH yMmeer
JTAaHHBIX, OCYILIECTBIISITh c6op u aHaNM3 cbop u aHaIM3 cOop u aHAIH3 OCYIIECTBIATH COOp
UCTIONB3Ysl | cOOp U aHAIH3 HCXOTHBIX MCXOJIHBIX HCXOJTHBIX Y aHAJIM3 UCXOMHBIX
COBpPEMCH HUCXOOHBIX JAaHHBIX JIA JAHHBIX IJIA JAHHBIX IJId JAaHHBIX JIA
HBIC JAHHBIX JIJIS pa3paboTku pa3paboTKu pa3paboTKu pa3paboTku
UHCTPYME | pa3paboTKH KOMIIOHCHTOB KOMITOHCHTOB KOMIIOHCHTOB KOMITOHCHTOB
HTaJbHBIE | KOMIIOHEHTOB anmapaTHo- anmapaTHo- amnmapaTHo- armapaTHo-
cpezacTBa anmnapaTHo- MPOrPaMMHBIX MPOTPaAaMMHBIX MIPOTPaMMHBIX MPOrPaMMHBIX
" MPOrPaMMHBIX KOMILIICKCOB 1 0a3 | KOMIICKCOB M 0a3 | KOMILIEKCOB 1 0a3 | KOMIUIEKCOB U 0a3
TEXHOJIOTH | KOMILIEKCOB U JIAHHBIX, JIAHHBIX, JTAHHBIX, JAHHBIX, HCIIOJIB3Y S
u 0a3 JaHHbIX, UCIIOJNB3YS UCTIONB3YS HCTIOJB3YS COBpPEMCHHBIC
IPOTPaMM | HCIIOJB3YS COBPEMEHHbBIE COBpEMEHHbBIE COBpEMEHHBIC WHCTPYMEHTAIEHBIE
HUPOBAHHUA | COBPEMEHHbIC WHCTPYMEHTAJbH | MHCTPYMEHTAbH | HHCTPYMEHTAJbH | CPEICTBa H
MHCTPYMEHTAJIb | b€ CPEICTBA U bI€ CPENICTBA U b€ CPEJNICTBA U TEXHOJIOTUH
HBIC CPECIICTBA U TEXHOJIOTUH TEXHOJIOTUHN TEXHOJOTHUHN mporpaMMUpPOBaHN
TEXHOJIOTHU MPOrpaMMHUPOBAH | IIPOrPaMMHUPOBAH | NPOTPAMMHMPOBAH | A
[IpOrpaMMHpOBa | Us us ust
HHSI
NA-3nkg — He Bnageer Cnabo Bnameet Xopomuio Bnageer | B coBepiieHcTBE
BJIaJICeT METOJIMKON cOopa | METOIUKOM cOopa | METOAMKOM cOopa | BIIaJeeT METOTUKOM
METOIKON U aHan3a W aHaJIHM3a U aHamn3a cOopa u aHaM3a
cbopa u KOMITOHEHTOB KOMITOHEHTOB KOMITOHEHTOB KOMITOHEHTOB
aHanmu3a anmnapaTHo- anmnapaTHo- anmapaTHo- anmnapaTHo-
KOMITOHEHTOB MIPOTPAMMHBIX MPOTPaMMHBIX MPOTPaMMHBIX MIPOTPAMMHBIX
ammapaTHo- KOMILTIEKCOB 1 06a3 | KOMIDIEKCOB M 0a3 | KOMIUIEKCOB 1 0a3 | KOMIUIEKCOB U 0a3
MPOrPaMMHBIX JIAHHBIX, JIAHHBIX, JIAaHHBIX, JIAHHBIX, UCIIONB3YsI
KOMIIJICKCOB U HCIOJIB3Ys HCIOJIB3Ys HCIOJIB3Ys COBPEMCHHBIC
0a3 ITaHHBIX, COBpPEMEHHbBIC COBpPEMCHHBIC COBPEMCHHBIC HHCTPYMCHTAJIbHbIC
HCIOJIb3YA HHCTPYMCHTAJIbH HHCTPYMCHTAJIbH UHCTPYMCHTAJIbH CpeacTBa u
COBpPCMCHHBIC BIC CPEICTBA U BIC CPEICTBA U BIC CPEICTBA U TEXHOJIOTHH
HHCTPYMEHTAJb | TEXHOJOTHU TEXHOJIOTUH TEXHOJIOTUHU MPOrpaMMHPOBaHU
HBIC CPEJICTBA M | IPOTPAMMHUPOBAH | MPOrPAaMMHPOBAH | IMPOTPAMMHUPOBAH | s
TEXHOJIOTHH us us ust
MPOTrpaMMHPOBa
HUSI
TIK-2. WN-1pk, —3Ha- | He 3Haer cnoco- Cnabo 3HaeT Xoporo 3HaeT OTIMYHO 3HAET
CIIoco0eH €T CIT0COOBI ObI ONITUMM3AIIAN CIIOCOOBI OITH- CIIOCOOBI OITTH- CIIOCOOBI OITH-
000CHO- OTNITUMU3AIINU Mporpamm; TpHH- MU3ALIUH [IPO- MU3AIIMH [IPOo- MH3aLUH [PO-
BBIBaTh porpamm; LUITbI ¥ BUJIBI rpamm; IPUHIIU- rpamMM; PUHIK- | TPaMM; IPUHIIKIIBI
IIPpUHU- IIPUHIMUIIBI 1 OTJIaAKH IIPO- IIbI 1 BUbI OTJIaa- IIbI U BUABI OTJIA/- 1 BUJbI OTJIaAKH
MaeMbIe BHUBI OTIIAJKU TrpaMMHOT0 06ec- | KU IMPOTrpaMMHOIO | KM IIPOTPaMMHOTO MPOrpaMMHOTO
MPOCKT- MPOrPAaMMHOTO | TEYCHUS; METOIbI oOecricucHuUs; obecreyeHus; oOecricueHHsT; Me-
HBIC pe- oOecricucHHs; OIICHKH Ka4eCTBA | METOIbI OLCHKU METOJIBI OI[CHKH TOJIbI OIICHKH Ka-
IICHUS, METOJIBI OIICHKU porpamm; Me- KayecTBa Mpo- Ka4yecTBa Mpo- YeCcTBa IPOTPAMM;
ocyie- KayecTBa Ipo- TOJUKH TIOCTa- rpaMM; METOJTUKH | TpaMM; MECTOAWKH | METOJHKH ITOCTa-
CTBIISITh rpamMm; MeTo- HOBKH 3KCIIEpH- MOCTAHOBKH 3KC- | TOCTAHOBKH KC- | HOBKH DKCIIEPUMEH-
MOCTAHOB- | JIUKH IMOCTAHOB- MEHTOB. MIEPUMEHTOB. MEPUMEHTOB. TOB.
Ky U BbI- | KH OKCIIEPUMEH-
MOJIHATD TOB.
okcnepu- | UJ-2pk., —yme- | He ymeer oboc- Cnabo ymeer 00- Xopomo ymeer B cosepmiencTse
MEHTBHI 110 eT 000CHOBBI- HOBBIBAThH IMPHU- OCHOBBIBATh IPHU- 000CHOBBIBAaTh yMeeT 000CHOBEI-
IMPOBEPKE BaTh NNpUHHUMaA- HUMAaEMBbIC HUMAaCMBbIC IIPUHUMACMBbIC BaTh IPUHUMACMBIC
UX KOp- €MBbIE MPOEKT- MIPOCKTHBIC pe- MIPOCKTHBIC pe- MIPOEKTHBIE pe- MIPOCSKTHBIE peliie-




PEKTHOCTH HbIC PCUICHUSA HICHWA; BBITIOJI- IICHUS, BBIIIOJI- IICHHSA,; BBIIIOJI- HUA; BBIIIOJIHATH
u 3¢ dex- | BBIMOIHSITH IKC- HSITh DKCIIEPH- HSTB DKCIICPH- HSITh DKCIIEPH- 9KCIIEPUMEHTHI 110
TUBHOCTH | TEPUMEHTEHI IO MEHTEHI I10 TPO- MEHTHI 110 ITpo- MEHTHI 110 Mpo- IIPOBEPKE KOPPEKT-

IIPOBEPKE KOP- BEpKE KOPPEKT- BEpKE KOPPEKT- BEpKE KOPPEKT- HOCTH PEIICHHH;
PEKTHOCTH pe- HOCTH PEIICHUA;, | HOCTH PEIICHWH; | HOCTH PEIICHHIA; MIPOBEPATH MPOU3-
IIICHWH; IPOBe- | MPOBEPSATH MPOU3- | MPOBEPSTH MPOU3- | MPOBEPATH MPOU3- BOJUTEIEHOCTh
PATH IPOU3BO- BOJUTEIFHOCTh BOJUTEIHFHOCTH BOJUTEINFHOCTh PeIIeHHH.
JIUTEIBHOCTH pelIeHui. pelIeHui. pelieHui.
peIIeHUH.
WN/I-3pk.» — Ba- He Bnazeer na- Cmabo Biameer Xopo1io Biageer B cosepmencTse
JieeT HaBBIKaMHU BBIKAMHU TE€CTH- HaBBIKAMU TECTH- | HaBBIKAMH TECTH- | BJaJeeT HaBBIKAMH
TECTUPOBAHUA, poOBaHUsA, OTIAAKH poOBaHusA, OTIAAKH PpOBaHusA, OTIAAKH TECTUPOBAHUA, OT-
OTJIaJIKU U Be- U BepuuKamuu u BepuduKanum U BepuUKauu JaJKu 1 Bepudu-
pubHUKaImu MIpOrpamM. MPOTPaMM. TIPOTPaMM. KallH TPOTpaMM.
POTPaMM.

B pe3ynbraTe 0CBOGHUS TUCHMILIMHBI 00YyYaIOUIMICS JOJKEH CaMOCTOATENBHO MPHOO-
peraTth ¢ MOMOIIBI0 HHYOPMAIIMOHHBIX TEXHOJIOTHI U UCIOIH30BATh B MPAKTUUECKOU JIesATEIb-
HOCTHU HOBBIE 3HAHMsI, yMEHUS, HABBIKH, B TOM YHCJI€ B CMEKHBIX 00J1aCTAX 3HAHUH.

3HATh: CUCTEMY METOJMK PELICHUs CTaHIAPTHBIX 33134 NPO(PeCcCUOHATBHOM 1eATeNIbHO-
CTHM Ha OCHOBE MH(POPMALMOHHON 1 6ubimorpaduyeckoit KyabTyphl C IpUMEHEHHEM HHpOpMa-
[IUOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA M C YY4ETOM OCHOBHBIX TpeOOBaHUI MH(pOpPMAIHOH-
HOM 0€30IaCHOCTH; CUCTEMY METOJOB U CIOCOOOB cOOpa U aHalIM3a KOMIIOHEHTHI anmnapaTHO-
MIPOTPaMMHBIX KOMITJIEKCOB U 0a3 JaHHBIX
yMeTh: 0OOCHOBaHHO BBIOMpATh MaTepHai Ul PELICHUS] CTaHAApTHBIX 3a1ad npodeccroHab-
HOW JIeATeIbHOCTH HAa OCHOBE MH(POPMALIMOHHON M OnOmMorpadguueckoi KyJabTyphl C IpUMEHe-
HHEM HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH M C YY4ETOM OCHOBHBIX TPeOOBaHMI
MH(POPMAIMOHHON 0€30MaCHOCTH; OCYIIECTBISATh COOp M aHAJIM3 MCXOAHBIX MaHHBIX JUIS pa3pa-
OOTKH KOMIIOHEHTOB alIapaTHO-IPOTPaMMHBIX KOMILIEKCOB M 0a3 JaHHBIX, HCHOJIB3Ys COBpe-

MCHHBIC NHCTPYMCHTAJIBHBIC CPEACTBA U TCXHOJOTHUU MMPOrpaMMUPOBAaHUsA, IIPUMCHATL CUCTEM-

HBIM TOIXO AJIs pelleHHs TOCTAaBICHHBIX 3a]a4; pa3padaTbiBaTh KOMIIOHEHTHI alllapaTHO-TPo-
IPaMMHBIX KOMILJIEKCOB M 0a3 JaHHBIX, HUCIIOB3Ysl COBPEMEHHbIE HHCTPYMEHTAJIBHBIE CPEJICTBA
Y TEXHOJIOTUH MTPOTPaMMHUPOBAHUS

BJIAJIETh: CIIOCOOHOCTHI0 0OOCHOBAHHO BHIOMPATh MaTepHall JUIs PEIICHUsS CTaHJapTHBIX
3a/1a4 nMpoQecCHOHANBHON AESITENFHOCTH HA OCHOBE MHGOPMAIMOHHON U Oubnuorpadudeckoit
KyJbTYyphl C TNPHUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH M C Y4EeTOM
OCHOBHBIX TpeOOBaHUN MH(POPMAIIMOHHOI 0€30MacHOCTH; METOAMKON cOOpa U aHalu3a KOMIIO-
HEHTOB aNMapaTHO-NPOIPAMMHBIX KOMIUIEKCOB M 0a3 JaHHBIX, HCIOJb3YysS COBPEMEHHBIC
MHCTPYMEHTAJIbHBIE CPEICTBA U TEXHOJIOTUU TPOrPaMMHUPOBAHUS.

3.1. MaTpumna cooTHeceHHs TeM/Pa31e/iOB IMCUUILIMHBI (MoayJis) U popMu-
pPyeMbIX B HUX 001Ienpo¢eCcCHOHAIbHBIX U PO ecCHOHAIBbHBIX KOMIIETEH-

107011
Temul, pazoenvt oucuuniuHbvl Komnemenuyuu
K-1, Y oowiee
VK-1 IIK-2IIK- Koiuuecmeo
2 KomnemeHuyui
Pa3nen 1. Beenenue B MoAeaIMpOBaHUe
Tema 1. CucTeMbl 1 MOJCIIH + + 3
Tema 2. JIuHaMHUYECKHE CUCTEMBI + + 3
Tema 3. IlocTpoeHne MaTeMaTHIECKON MOACITH + + 3
Tema 4. [IpencraBnenne u oOpabOTKa TaHHBIX B N n 3
CHCTEeMaX M MOJICIISIX




Pazaen 2. Cpeanl pa3paboTKH

Tema 5. Cpesla TMHAMUYECKOTO MOJACIMPOBAHUS

Matlab * * 3
Paznen 3. ImutanmonHoe MoaenrpoBanue B makere Matlab

Tema 6. OcHOBBI UMUTAIIHOHHOTO 4 n 3
MOJCITUPOBAHHS.

Tema 7. AHanUTHYECKOE MOJIEIINPOBAHNE
IIPOLIECCOB CEJIBCKOXO3IMCTBEHHOT O + + 3
MMPOU3BOCTBA

Tema 8. IMutanoHHble MOIEIN n n 3
CEITBbCKOXO03SMCTBEHHOTO MPOU3BOJICTBA

HTroro 24

4. CTpyKTYypa U cofepKaHue TUCHUILINHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuIlbl (144 akan. yaca).

4.1 O06beM TMCHUILIMHBI M BUIbI YUeOHOH padoThl

Bcero ak. yacon
Bune! 3ansTuii Ounas popma | 3aouHas popma
oOy4deHus oOy4deHus
(8cem.) (5 Kypc)
OO6miast TpyA0€MKOCTh JUCIUTIIINHBI 144 144.
KonTaktHass pabora o0O0ydYarommxcsi C TpernojiaBa- 48 14
TeJeM, B T.4.
ayJIMTOPHBIC 3aHSTHS, U3 HUX 48 14
JIEKIIAHU 24 4
71a00paTOpHBIC Pa0OTHI 24 10
CamocrosTenapHas paboTa 00yJaroumxcs 60 121
nmpopaboTKa ydeOHOTO MaTepuana IO JUCITUTIINHE 30 91
(KOHCTIEKTOB JIEKIIUW, y4eOHMKOB, MaTepUAIOB CeTe-
BBIX PECYPCOB)
BBINOJHEHUE UHAMBUAYAJIbHBIX 3aJaHUI 15 15
MIOATOTOBKA K MOJYJIFO 15 15
Kontpoas 36 9
By HTOroBOoro KOHTpOJIst IK3aMEH IK3aMEH
4.2 Jlekuun
O0beMm B ak.
yacax
No TeMbl exmuii Ounas | 3aouynas | Popmupyembie
dbopma | dopma KOMITeTEHIIUH
o0yueH | oOyueHH
us s
Pa3znen 1. BBejenue B MoJIeIMPOBAHUE
Brenenue. llenu v 3amaun AUCITUTUTHHBI
2,0 1,0
Tema 1. CHCTEMBI M MOJCIH ’
Tema 2. JIMHAMHYECKHE CHCTEMBI 2,0 YK-1, TIK-1,
I1K-2
Tewma 3. TlocTpoeHne MaTeMaTHUECKOH MOJIENH 2,0 YK—;I,KgK—l,
Tema 4. IlpencraBnenue u oOpabOTKa TaHHBIX B 20 VK-1, IIK-1,
CHUCTeMaXx U MOJAEIIAX ’ T1K-2




Pa3znen 2. Cpeanl pa3paboTKu

Tema 5. Cpenia TMHAMUYECKOTO MOJACIUPOBAHUS 40 1.0 VYK-1, TIK-1,
Matlab ’ ’ I1K-2
Pasnen 3. ImutanmonHoe MoeMpoBaHue B makere Matlab
Tema 6. OCHOBBI IMUTALIMOHHOT'O MOJIEIMPOBa- VK-1, IIK-1,
4,0 1,0
HHSL. I1K-2
Tema 7- AHanMUTUYECKOE MOJICIIMPOBAHUE TTPOLIEC- VK-1, IIK-1,
COB CEJIbCKOXO03CTBEHHOTO ITPOU3BOJICTBA 4,0 [1K-2
Tema 8. IMUTAIIMOHHBIE MOACIU CEIIHLCKOXO3 M- VK-1, IIK-1,
4,0 1,0
CTBEHHOTO MPOM3BOACTBA T1K-2
Bcero 24 4
4.3. JIabopaTopHbie padoThbI
®opmupyeMbl | 1a00paTOPHO
OObeM B ak. yacax | e e
Ne KOMIIeTEeHIIUH | 00opyioBaHue
Tema
/1 Oo4Hasg 3a09Hast u (Wm)
dopma | popma POTpaMMHOE
00y4eHus1| 0O0yUICHUS obecrieueHne
Cpenpl pa3paboTku
JlaGopaTopHbie pabOThI YK-1, TIK-1,
BHU3YAJIbHOI'O MOJCIIMPOBAHHUS ) I1K-2
TUHAMHYECKHUX CHCTEM B
SimPowerSystems
1 Tema 1. 3HaKOMCTBO ¢ pabOTOH, VK-1, TIK-1,
3aIyCK M UCIIOJIb30BAHUE 2 1 [1K-2
Simulink (Matlab).
2 | Tema 2.3HaKOMCTBO C pabOTOH, VK-1, IIK-1,
3alyCK M UCIOJb30BaHUE 2 [IK-2
SimPowerSystems (Matlab).
| HMmuTanroHHOE MoJienpoBaHue B makere Matlab, Simulink
3 | Tema 3. IIpakTrueckoe uzyue- VK-1, TIK-1,
HUE 3JIEMEHTOB OMOTUOTEKH [1K-2
SimPowerSystems: Pazmen
Electrical Sources (McTtounuku ) 1
AJIEKTPUIECKOM HEeprun), Pazmen
Measurements (M3mepurenn).
Pa3znen Elemennts (OnemeHTbI
INEKTPUUYECKUX LIETIeH).
4 | Tema 4. IlpakTnueckoe uzyue- VYK-1, TIK-1,
HUE 3JIEMEHTOB OMOIUOTEKH [1K-2
SimPowerSystems: Paznen
Connectors (CoequHUTETHHBIC ) 1
anemenTsl). Paznen Power
Electronics (CumnoBas snekTpo-
Huka). Paznen Machines (Dnek-
TPUUECKHUE MAIIIHHBI).
5 Tema 5. MoaenupoBaHue dJI€K- ) 1 VK-1, TIK-1,
TPOIHEPIreTUUECKUX CUCTEM I1K-2




3apsia v pa3psi eMKOCTH.
Jluneiinbrit Tpancopmartop.
OpnHodaszHas 3neKTpruIecKas
cetb. Tpexdasnas snexTpudeckast
CETb.

Tema 6. MogenupoBanue rpa-
(huKa Harpy3KH IEKTPUUICCKOM
ceru 0.4 xB.

VK-1, IIK-1,
I1K-2

Tema 7. MogenupoBaHHUE dJIEK-
TPUYECKOIN HArpy3KH KUIIOTO J0-
Ma. DJICKTPHISCKOMN CEeTH

VK-1, TIK-1,

1 ITK-2

Tema 8. MoaenupoBaHuUe dJI€K-
TPUYECKON HArpy3KHu paiioHa
sjieKTpuueckoi cetu 10 kB.

VK-1, IIK-1,
I1K-2

JlaboparopHbie pabOTHI
BU3YaJIbHOT'O MOJICTHPOBAHUS
TUHAMHYECKHX CHCTEM B
Simulink

10

Tema 1. 3amyck u ucnosb3oBa-
nue Simulink: 3amyck Simulink.
PenaxtupoBanue npoekra. Jie-
MEHTBI MOJI€TH. AKTUBHBIN
o0bekT. [lapameTpsl, nepemen-
HbIE, YPAaBHEHHUSI.

VK-1, TIK-1,
TK-2

11

Tema 2. 3amyck u ucnosnb3oBa-
nHue Simulink: Coobmenus, nepe-
nava cooomenuid. [TopTel.
Taiimepsl. 3amyck 1 IpoCMOTp
MOJIEIIH.

VK-1, TIK-1,
TK-2

12

Tema 3. MoaenupoBaHue mpo-
1ecca rnmoTpebdaeHus BOIBI.

VK-1, IIK-1,

1 I1K-2

13

Tema 4. MoaenupoBaHue Mpo-
1ecca pasziaud KOpMOB Ha pepMme.

VK-1, IIK-1,

1 I1K-2

Hroro

24

10

4.4 IlpakTyecKkue 3aHATUSA

HE MPelyCMOTPEHbI

4.5. CamocTosiTesibHasi padoTa 00y4yarouuxcst

OO0BEM aK. 4acoB

Pasies AHCHMIUINHBE Bux CPC Ounas 3aounas | dopmupyembie
dbopma dbopma KOMIETEHIINH
o0ydeHusi | oOyueHus
Pa3gen 1. Beaenue B Mmo- | IIpopaboTka
JeJIMPOBaHKE ydueOHOro MaTepuasna
M0 JUCIUILINHE VK-1, TIK-1,
(KOHCTIEKTOB JIEKIIHH, 10 31 ITK-2

y4eOHHUKOB,
MaTepHaloB CETEBBIX

PECypcoB)




Brmonnenue
WHIUBUYyaTbHbBIX 5 5
3aJaHuH
IToaroroBka x
TECTUPOBAHUIO

Pasznea 2. Cpensl paszpa- [TpopaboTka

00TKH y4eOHOro Marepuaia
0 TUCIUTUIMHE
(KOHCTIEKTOB JIEKLIUH, 10 31
y4eOHHKOB,
MaTepuaioB CETEBBIX
pecypcoB)
Brinosnnenue
WHIUBUTYaTbHbBIX 5 5
3aJaHui
IToaroroBka x
TECTUPOBAHUIO

VK-1, TIK-1,
TK-2

Pasznen 3. UmurtanmmonHoe | IIpopabotka
MOJICJIMPOBAHHUE B MMaKeTe | yueOHOTO MaTepHuaia
Matlab 0 IUCLUIUIAHE
(KOHCTIEKTOB JIEKLIUH, 10 29
y4eOHUKOB,
MaTepUaIoB CETEBBIX
pecypcoB)
Brmonaenne
WHJIMBUYaTbHbBIX 5 5
3aJaHui
IloaroroBka k 5 5
TECTUPOBAHUIO

VK-1, IIK-1,
I1K-2

HUTOI'O: 60 121

[TepeyeHp y4eOHO-METOAMYECKOrO OOECHeueHHUs! Il CaMOCTOSITEIbHOH paldoThl IO

TVCIUTUTAHE

1. 'aprman T.H. OcHOBBI KOMITBIOTEPHOTO MOJICIIMPOBAHUS XUMHKO-TEXHOJIOTMYECKUX
npoueccos: Yueb.nocobue ans By3os/T.H.['aptman, JI.B.Knymun.- UKL «AkanemkHuray,
2006, -416 c.: un.

2. TopneeB A.C. MoaenupoBanene B arpounHkeHepun: Yueo6.mocob./ A.C.I'opaees.-
C.I16.: U3ma-Bo «Jlaub», 2014.- 300 c.

3. Cmarud b.1. Dxonomuko-marematuueckue metoanl.- M.: KonocC, 2012.-271 c.:ui.-
(YueOHuku 1 yueOHble TocoOus sl CTYI€HTOB BbICII.y4e0.3aBeIeHU ).

4. ®panc x., Topanu Ix.X.M. MaTtemaTtnueckre MOJIEIH B CEIbCKOM Xo3stiicTBe/ [lep. ¢
anra. A.C.Kamenckoro; nog pea.®.1.Epemixo. [Tpenucn.®.1M.Hpemko u A.C. KameHckoro.-
M.: Arpornpomusaar, 1987. -400 c.

4.6. BbinosiHeHUEe KOHTPOJIbHOI padoThl 00y4aomuMucs 3a049Hoii gop-

MBI

Tembl KOHTPONBHBIX 3aManuil (3aganus 1, 2,3). Tembl Mo Kaxa0My 33JaHHIO TIPUBEICHBI
B ©OC.
3aganue Nel

3ananue Nel cocTOMT U3 IBYX TEOPETHUECKHX BOIIPOCOB (BBIOMPAIOTCS MO KOy 3a4€THOU
KHWKKH)
Bomnpocsr:




. OnpenieneHue v NOHIATUE CUCTEMBI U €€ SJIEMEHTOB
. [lonsatue Mmogenmu u MmoaenmupoBanus. Kiaccudukamnust moaeneit
. OMnuprdeckre U GyHKIMOHATbHbBIE MOJICIN
. [lony4yeHre gaHHBIX ISl MOAETUPOBAHUS
. JleTepMUHUPOBAHHBIE U CTOXAaCTUYECKNE UCXOAHBIE TaHHbIE
. ATImpokcuManus pacrupeziesieHui cllydaiiHbIX BeTUYUH
. OyHKIMOHAJIBHBIE 3aBUCUMOCTH
. Anmpokcumupyomue QyHKIUN
. Perpeccrnonsble 3aBUCUMOCTH

10. Cuctembl ypaBHEHUH IS OMTMCAHUS MOJIEJICH YePHOTO STINKA

11. ®ynkuuu pocra

12. Anroputmuueckue (Jioruyeckue) QyHKIUU

13. OGcnenoBanue 00BEKTa M IOCTPOCHUE CIEHApUs €ro (yHKIMOHUPOBAHUSA U
KOHIIENTYaJIbHOW MOJIETN

14. ITocTpoenue MaTeMaTn4ecKOl MOEIN

15. YUucnennoe npeacTaBiIeHUE MOAEITH

16. AHanu3 nojy4yeHHON MO/IEIH U BBIOOP METO/Ia €€ PeLIeHuUs

17. IIpoBepka U OLIECHUBAaHUE MOJENIEH

18. AHanu3 4yBCTBUTEIBHOCTH, PAHKUPOBKA APaAMETPOB U YIPOLIEHUE MOJIEIIN

19. IIpuHIUITBI OLIEHKHW aA€KBATHOCTHA U TOYHOCTH MOJEIU

20. IImanupoBaHue MOJIEIBHOIO IKCIIEPUMEHTA

3ananue No2

3aganue Ne2 cOCTOUT U3 ABYX yHpaXHEHUI (BBIOMPAIOTCS MO KOy 3a4ETHOM KHUKKH)

VrpaxHeHus: BBITIOJHSIOTCA B makeTe Matlab.B kaxgom ympakHeHMHM HEOOXO0IUMO
co3nath M-¢aiin (CKpUIIT), B KOTOPOM IPOMUCHIBAIOTCS KOMMEHTapuM M pabouue CTPOKH,
HE0OXO0UMBIE JUIsl BBIMOIHEHUS 3a4aHus. OTYeT M0 KaKJOMY yIpPaXXHEHHIO JOKEH COepKaTh
pacnedatky M-aiina.

YnpaxxHeHus:

1. Cozpaiite nporpammy (M-daiia) s HAXOXKIAEHUS CYMMBI N TIEPBBIX YJICHOB
MOCJIeI0BATENIbHOCTH

O 00 1IN DN K~ W~

I7Ie N BBOJUTCS C KJIABHATYPHI MPHU 3aITyCKE MPOrPaMMBI.

2. CoszpgaliTe mporpammy, KOTOpasi 3alaeT BEKTOp t CO 3HAYCHUSIMHU KOMIIOHEHT,
paBHOMepHO pacnonoxeHHbiMu ¢ maroM 0,02 mexnay 0 u 6 BKIOYUTENBHO, IOCIE YEro
WCIIONIB3YET €ro, 4ToObl HApUCOBATh KpUBBIE f(¢)=sin(pt) u g(t)=exp(-t)sin(pt) Ha OTHOM
rpaduke, 300pa3uB MEPBYIO 3€JICHBIM, a BTOPYIO - KEJIThIM IBETOM. Takxke, Ha rpaduke CHHAM
MIyHKTUPOM JIOJDKHA OBITh H300pakeHa npsmas y=0

3. Co3pnaiite M-(aiisl, B KOTOPOM OMPEIEIAETCs IIMHA KaKIOH U3 CTOPOH TPEYroJbHUKA
ABC, BepmmHBI KOTOPOTO 3a/1aHbl BekTopamu a = [1,2,3], b = [5,6,9] u ¢=[1,4,2], u Haxonutcs
ero nepumetp. [anee B TpexMepHOM MPOCTPAHCTBE CTPOUTCS JaHHAs HUrypa.

4. Co3paiite mporpammy, KoTopast crpout rpaduk y = x sin B uHTepBasie 0,05 <x <2 ¢
marom 0,01, a 3aTeM 4yepTUT KpacHBIM LIBETOM IOJIMHOMHUAIbHOE NpubmmxkeHue Teinopa
CTENEHH 7 Ha TOM ke TpaduKe, YTO U UCXOAHAS KPUBAS.

5. Co3pmaiiTe mporpammy, KoTopasi cTpouT rpaduk y = sin(x*2)*sin(x) B uarepsajne 0 < x <
6 c marom 0,01, a 3aTeM 4yepTUT MOJIMHOMHUAIBHOE NMPUOIMKEHHE C TOMOIIbI0 PyHKIMHA polyfit
u polyval Ha ToM ke rpaduke, 4To M HcXonHas KpuBas. [lomOepuTe cTeneHb MOIMHOMA
HanOoyiee TOYHO OMNMCHIBAIOIIETO HCXOJIHYIO KpuBY0. VcxomHas KpuBas W HpUOIMKEHUE
JIOJKHBI OBITH PA3HOTO IIBETA.

6. Cozmaiite M-(aiti, B KOTOPOM TpeMsl Pa3IUYHBIMH CIOCOOAMU PEIIAeTCs CHCTeMa
YPaBHEHUM:

-X1t+5%,-2x3="17
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2X1 - 9X2 + 4X3 =4

-X; +2x, + 8x3=11

7. CoznaiiTe CKpUIT AJisl HOCTpoeHus rpaduka GpyHKIUN

y = —ax’ + bx®> — ¢x® + dx — 18, Ha orpeske -10 < x < 10 ¢ marom 0,1 npu a=0,0002;
b=0,0011; c=0,015; d=82. I'paduk momkeH ObITh MyHKTUPHON KPUBOM KPACHOTO IIBETA.

CKOIBKO BEIIECTBEHHBIX KOPHEH UMEET YpaBHEHHE

—ax’ + bx® — ¢x® +dx — 18 =0 Ha manHOM OTpe3ke? (co31aliTe KOMMEHTAPHI B TIOCIEAHEN
CTPOKE MPOTrpaMMBbI C OTBETOM Ha JJAHHBII BOTIPOC).

8. Co3pmaiiTe mporpammy, KOTOpas CTPOUT 3€JICHBIM IIBETOM JIOMAaHYIO IO YEThIPEM
toukaMm: A=[5 1], B=[7 4], C=[8 11], D=[12 14] u HaxoauT ee IIUHY.

9. Hanmmure nporpammy, KOTopasi BBIIOIHSIET CIEeIyIOIINe JeHCTBUS:

- co3gaet BekTop t ¢ anementamu ot 0 7o 100 ¢ marom 1;

- CO3/71aeT BEKTOP b CITy4aifHBIX YMCEI TAaKOH K€ pa3MEPHOCTH, UTO H t;

- CTPOUT KPHBYIO b(t) KpaCHBIM LIBETOM;

- COPTUPYET JAaHHbIE B BEKTOpe b 1o yOBbIBaHUIO U 3aHOCHUT UX B BEKTOP C;

- Ha TOM ke TpaduKe CTPOUT KPUBYIO ¢(t) 3eTIEHBIM I[BETOM.

10. Coszpaiite mnporpaMMmy JJis  HaxoXJeHUs CcymMmbl 10  TepBBIX  4JICHOB
MOCIIE0BATEILHOCTH

r7e a, b ¥ ¢ BBOASTCS C KJIaBUATYPHI IIPH 3aITyCKE MTPOTPaMMBI.

11. Co3naiite CKpUMNT, KOTOPHIN BBITIOJIHSET CIAEAYIONINE IEUCTBUS:

- 3a/1a€T BEKTOp t CO 3HAYEHUSIMU KOMIIOHEHT, PABHOMEPHO PAaCHOJIO)KEHHBIMH C I11arOM
0,01 mexy 0 1 10 BKIIOYUTEIIBHO

- u300paxaeT KpuBbIe f{t)=sin’(pt/2) u g(t)= cos(pt)exp(-t) Ha omxHOM rpaduKe pasHBIMU
LBETaMH.

- U300paXkaeT Ha TOM ke Tpaduke npsamyro y=0,5.

12. Cozmaiite M-(aits, B KOTOPOM 3€JCHBIM IBETOM CTPOUTCS TpeyrodbHuK ABC,
BEpIIMHBI KOTOPOTO 3aJaHbl BekTopamu a = [1,2], b = [2,-3] u ¢ = [5,0], onpenensiercsa niauHa
Ka)KJI0M U3 CTOPOH M HAXOJUTCS €ro IJI0MIAIb.

13. Co3paiite mporpaMmy, KOTOpast 3eJIEHbIM IIBETOM CTPOUT rpaduk y=sin(x) B HHTEpBaie
0<x <10 c marom 0,01, a 3aTeM KpacHBIM ITYHKTUPOM YEPTHUT MOJTHHOMHAIIBHOE MPUOIMIKCHHE
Teitnopa Ha ToMm ke rpaduke, 4To U uUcxoAHas KpuBas. [logdbepuTe HaUMEHBIIYIO CTENEHb
MOJIMHOMA, KOTOPBIA TOYHO OMKCHIBAET CHHYCOUIY Ha JAHHOM OTpE3KE.

14. Cozpaiite M-(aii, B KOTOPOM TpeMsl pa3IUYHBIMH CIIOCOOAMH pEIIaeTcsi CHCcTeMa
YpaBHEHUM:

6X2 - 4X3 =6

2x; — 8%y +4x3=20

2X1 — 5X2 =5

Cnenaiite Tak, 4TOOBI MOCNIE Ka)KIOTO pEIIEHHS Ha SKpaH BBIBOJWIACH CTPOKa C
COOTBETCTBYIOIIMMH KOMMEHTAPHUSIMHU.

15. Co3paiiTe mporpammy, KOTopasi CTpOUT JIOMaHyIo 1o st Toukam: A=[5 3], B=[16 2],
C=[14 1], D=[22 0], E=[28 -2], u HaxoauT ee IJINHY.

16. Coznaiite nmporpaMmy nocTpoeHus rpaduka GyHKIIIH

y =—ax’ + bx® — cx + 25, na orpeske -10 < x < 10 ¢ marom 1 mpu a=0,02; b=0,27; c=40.
I'padux nomxeH ObITh MyHKTUPHON KPUBOH 3€JIEHOTO IIBETA.

CKOIBKO BEIIECTBEHHBIX KOPHEH UMEET ypaBHEHHE

—ax’ + bx? — ¢x + 25 = 0 Ha gaHHOM OTpe3ke? (co3uaiiTe KOMMEHTApHUii B TOCIEHEH
CTPOKE MPOTrpaMMbI C OTBETOM Ha JJAHHBII BOMPOC).

17. Cospaiite nporpammy, Kotopas cTpouT rpaduk y=x°sin(x) B unrepsaie 0< x < 50 ¢
marom 0,01, a 3arem, 3€JE€HBIM NYHKTHPOM YEPTUT MOJUHOMHUAIBHOE MPUOIUKEHHE C
nomortbio Gynkiuii polyfit u polyval Ha Tom xe rpaduke, uTo M ncxomHas kpusas. [londepure
HaWMEHBIIIYIO CTETICHb MOJIMHOMA JIOBOJILHO TOYHO OMHUCHIBAIOIIETO UCXOAHYIO KPUBYIO.

18. Hamumure nporpamMmy, KOTOpasi BBIIOJHSET CIASAYIOINE TeUCTBUS:

- co3aaeT BeKTop t ¢ anementamu ot 0 10 600 ¢ marom 3;

- CO3/1a€T BEKTOP b CIIy4ailHBIX YHCEJI TAKOU K€ Pa3MEPHOCTH, UTO H t;
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- CTPOUT KPHUBYIO b(t) )KENTHIM IIBETOM;

- COPTHPYET JIaHHbIE B BEKTOPE b 110 BO3pacTaHUIO M 3aHOCUT MX B BEKTOP C;

- Ha TOM e rpaduKe CTPOUT KpPUBYIO ¢(t) 3eJIEHBIM 1IBETOM.

19. Hanmnmure nporpammy, B KOTOPOM:

- 3a7aeTcs BeKTop t co 3HaueHusiMu ot 10 10 30 ¢ marom 2;

- BBIUMCIISIETCS] CyMMa JIEMEHTOB 3TOr0 BEKTOpA U MOJIYYEHHOE 3HAUEHHUE MPUCBAaNBAETCS
MEPEMEHHOMH Z;

- 3eJICHBIM ITYHKTUPOM CTPOUTCS rpauK y=t*/z.

- JaHHBIE B BEKTOPE Y COPTUPYIOTCS 10 YOBIBAaHHIO U 3aHOCATCS B BEKTOp y1;

- Ha TOM ke rpaduKe APYyTruM IIBETOM CTPOUTCS 3aBUCUMOCTH Y 1(t).

20. Co3zpaiiTe mporpaMMmy, KOTOpasi B TPEXMEPHOM MPOCTPAHCTBE CTPOUT TPEYTOJbHUK
ABC, BepmuHBI KOTOpOTO 3amaHel Bektopamu a = [5,2,10], b=[4,6,-3] u ¢ = [8,0,2],
OTIpeAEIAETCS AJIMHA KaXK10M U3 CTOPOH M HaXOJUTCS €ro0 MJIOAdb.

3ananue Ne3
3ananue Ne3 cOCTOMUT M3 OIHOTO YIpakHEHHUs (BbIOMpaeTcs Mo KOy 3a4€THOM KHMKKH)
VYhopaxHeHuss BBIIOJHSIOTCA B noanporpamme  Simulink naketa Matlab ¢

WCIIONb30BaHueM OmOimoTeku 010k0oB SimPowerSystems.B kaxaoM ynpakHeHHH HEOOXOIUMO
coOpath cxeMy, HACTPOHUTH Kax/bIil OJIOK, YCTAHOBUTH MapaMETPhl pacueTa, 3aMyCTUTh MOJIEIb,
MPOAHAIM3UPOBATh M OMHUCaTh padboTy cxeMbl. OTY4eT MO KaKIOMY YIPaKHEHUIO ITOJDKCH
COJIEpKaTh CXEMY, PE3yJIbTaThl U3MEPEHHSI TOKOB M HamNpspKeHUH (TpaduKu ¢ OCHUIUIOCKOTA),
MOSICHEHHUE Pa0OTHI CXEMBI.

YnpaxHenus:

1. Cobepute cXemy c
HCIIOJIb30BaHUEM YIPaBIIIEMOT0 —nE
HMCTOYHUKA HaIPSDKCHUS, oo
d)OpMI/IpyIOH.[eFO 110 CUrHaiy Measurement
yTpaBIeHUS MPSIMOYTOJIBHOE E
HanpspKeHUE Ha HarpysKe. i crprmne]

HapaMeTpBI OJIOKOB: Pulse * Measurament Soope

. . Controlled

Generator (Amplitude — 100, Period —  vaiage source @
0.02); Scope (Number of axes — 2, g
Limit data points — ner); Series RLC

Branch (Resistance — 0.5, Inductance — -
0.01, Capacitance — inf); Bce b
napaMeTpbl OCTAbHBIX OJIOKOB — TIO ﬂ_ﬂ

YMOJIYaHHIO. Fulse ;

[MTapamerpsl pacyera: Simulation Generator
time (Start time — 0, Stop time — 0.15); Solver options (Type — Fixed-step, Fixed-step size —
0.00001); ocTanpHBIC MTapaMeTPhl — IO YMOTYAHHUIO.

2. Cobepute cxemMy, MOJEIHPYIONIYI0O paboTy ABYX HCTOYHMKOB TOKa Ha AaKTHBHYIO
Harpy3ky. MICTOUHHUKH UMEIOT OJIMHAKOBYIO aMILTUTY Ay Toka (3 A), HO pa3Hyto yactoty (50 u 60
I'n). Tok B Harpy3ke ABJIAETCA CYMMOM TOKOB 3THX JABYX UCTOYHHKOB.

[Tapametpst 6mokoB: AC Current Source

¥

¥

(Peak amplitude — 3, Frequency — 50); AC ]
Current Source 1 (Peak amplitude — 3,

Frequency — 60); Series RLC Branch : SiRape
(Resistance — 1, Inductance — 0, Capacitance — T Y- l————
inf); Bce mapaMeTpbl OCTAIbHBIX OJOKOB — IO J l Current Measurement

YMOIUYaHHUIO.

H?'paMeTpH pacrlem: Simulation time (‘%} AL Current Source (‘%‘\ AL Current Source i
(Start time — 0, Stop time — 0.4); Solver

options (Type — Fixed-step, Fixed-step size — (I
0.001); ocrasbpHble mapamMeTppl — 1O e =
cope
YMOJIYAaHMIO. g 5 i F
3.  Cobepute cxemMy  BKIIOUYCHHUS 1 . 't" |
AKTUBHO-WH/yKTHBHOMN Harpy3Ku Ha Breaker Rt
%DC Voltage Source Series ELC Branch
12 T
1




MOCTOSIHHOE HampspkeHue. llogkimroueHne WMCTOYHMKA K Harpyske oOecrednBaeTcsi OJI0KOM
Breaker, KOTOpBIi 3aMbIKaeT JJICKTPUUYECKYIO II€Mlb [0 CUTHATY, BbIpabaThIBAEMOMY
TCHEePaTOpOM CTYIIEHYATOro cUrHaia Step. M3amepeHue Toka B IEMU BBIMOIHACTCS C TIOMOIIBIO
osmoka Current Measurement. [lomydeHHBIN W3MEpHUTENIEM CHTHAJI OTOOPAXKAETCS C TOMOIIBIO
6moka Scope.

[Tapametprr 6mokoB: Step (Step time — 0.01); Series RLC Branch (Resistance — 0.5,
Inductance — 0.01, Capacitance — inf); Bce mapaMeTpbl OCTaIbHBIX OJIOKOB — TIO YMOJTYAHHUIO.

[TapameTrpsl pacuera: Simulation time (Start time — 0, Stop time — 0.1); Solver options
(Type — Variable-step, Solver — ode23tb); ocTaibHBIE TapaMeTPhI — IO YMOTYAHUIO.

4. CobGepure cxemy, B kotopor Omoku Current Measurement u Voltage Measurement
UCTIONB3YIOTCS  JUII  W3MEPEHUsT ToKa W
HaIPsKCHUS Ha KOHACHCATOPE Series RLC Branch
MOCJIeI0BATEIHHOTO KO0JIeOATEIBHOTO AL e+

Current

KoHTypa. Simulink-curnansl, ¢opmupyemble
heasurement *‘:]
L

JaHHBIMH 6HOKaMI/I, HCIIOJIB3YIOTCS 3aTCM JIA
T

oToOpaKeHHsT TOKa W HampsHDKeHUS Ha Eantiolicd
ocumiuiorpage. @
[Tapametprr GmokoB: Step (Step time — =
0.001, Final value - 100); Series RLC Branch IJ RLC Branch1 T
(Resistance — 1000, Inductance - 1, F;oltage
Capacitance — inf); Series RLC Branch 1 |9 T zasurem ent
(Resistance — 0, Inductance — 0, Capacitance —
0.0000001); Scope (Number of axes — 2); Bce mapaMeTpbl OCTATBHBIX OJIOKOB — TI0 YMOJTYAHHUIO.
[TapameTpsl pacuera: Simulation time (Start time — 0, Stop time — 0.015); Solver options
(Type — Variable-step, Solver — ode23tb); ocTaibHBIE TapaMeTPhI — IO YMOTYAHUIO.
5. Cobepure cxemy ¢ UCIOIB30BAHUEM IOCIIEI0BATEIBHOIO KoebaTeabHOro Kontypa. Ha
CXEM€ MCTOYHUK IepeMEeHHOro Hamnpsbkenus ammumtyaod 100 B u wacroroir 50 I
nojkItoyaeTcs kK nenu ¢ napamerpamu: R = 0.1 Om, L

Woltage Source Scope

Seres _]_ + w

=0.00l Tau C=0.001 . ]
[Tapametrper  OnokoB: AC Voltage Source

(Frequency — 50); Step (Step time — 0.02); Series RLC o i rﬁcnpe

Branch (Resistance — 0.1, Inductance — 0.001, s 0T ?2 e

Capacitance — 0.001); Bce mnapameTpsl OCTaJbHBIX Eurrent

Breaker

OJIOKOB — 110 YMOJIYaHHIO. hleasurement

[Tapametpsr pacuera: Simulation time (Start time

— 0, Stop time — 0.02); Solver options (Type — Variable- @ AL Waoltage
step, Solver — ode23tb); ocTambHBIE IApaMeTpPsl — II0 RS BT RECIERN
=

YMOJTYaHHUIO.

4.7 Conep:kanue pa3iaesioB JUCUUILIMHBI
Pa3znen 1. Beenenue B MoJieTMpOBaHUE
Cucremsl 1 Mozenu. ONpenencHue U MOHITHE CUCTEMBI U €€ JJIEMEHTOB;

Knaccudukanus cuctem; OOuiue cpoiictBa cucteM; [IpuHIMIBI CUCTEMHOTO IOAX0a PU
aHanuse cucteMm; [loHsATHE MOAETH U MOJEITUPOBAHMSL.

Junamuueckue cucteMbl. CeabCKOXO34HCTBEHHOE NPENNPUITHE KaKk CHCTeMa JUIs
MOJICIUPOBAHUs; AHAIUTHUYECKOE TMPEJICTaBICHUE JIETEPMUHUPOBAHHBIX HCKYCCTBEHHBIX
JUHAMHYECKUX  CcHUCTeM; AHAJIUTUYECKOE TPEJCTABICHHUE  CIOXKHBIX  HCKYCCTBEHHBIX
JTMHAMU4eCKUX cucteM; OCHOBBI CUCTEMHOW JTHHAMMKH.

[Toctpoenne maremarudeckoil moaenu.llpuHuMnIBl  BBIOOpPa CTPYKTYphl  MOJIENH;
[Iponetypa nocTpoeHus MaTeMaTHUECKOM Mo/IeH U ee uccaenoBanus; O0cnenoBaHle 00beKTa,
IIOCTPOCHHUE CLEHapHsi ero (YyHKIMOHHWPOBAHMUS M KOHLENTyanbHOW Mmojenu; [IpoBepka wu
olLleHMBaHMe Mojenel; [IpuHIMIIBI OIIeHKH aJleKBaTHOCTH W TOYHOCTU Mojenu; IlnanupoBanue
MOJIETILHOTO SKCIIEPUMEHTA.

Pa3gen 2. Cpensl pa3paboTku

Cpena nuHaMHUYecKoro MojaenupoBaHus mariad. Cpena moxenupoBanus Matlab; Cpena

nporpamMMmupoBanus  Simulink - mnpunoxenue k makery Matlab; bubnuoreka 610k0B
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MOJICIMPOBAHUS  AJIEKTPOTEXHUYECKUX OJ0okoB M cucrteM SimPowerSystems; OcHOBHbIE
MOHATUSI 00 MCKYCCTBCHHBIX HEWPOHHBIX CeTsAX; HeHpoHBl M apXHTEKTypa CETH B MaKeTe
Neural Network Toolbox; Tumsl cereit, peanusyemsix B [1ITIT Neural Network Toolbox.

OCHOBBI WMHUTAIIMOHHOTO MOJICTHPOBAaHUS. VIMHUTAaIlMOHHOE  MOJCIMPOBAHUE H €r0
stanbl. [loHaTne Mozenupyromero airopurMa npouecca; CraTucTuueckass MOJellb MacCOBOTO
obciry)xuBanus; OCHOBHBIE TOHSTHS TEOPHH MAaccOBOTO OOCITyKuBaHHs. mwurammonHoe
MOJICIMPOBAaHUE CTOXACTUYECKHX OO0BEKTOB MeToaoM  Monrte-Kapno; MHoronoaxoaHoe
WMHUTAIMOHHOE MOJICIMPOBAaHUE. ATEHTHOE MOJICIUPOBaHUE. JIMCKpETHO ~COOBITHITHOE
(mpoueccHoe) mosienupoBanue; CHCTEMHO-TUHAMUYECKHE MOJIEIH.

Paznen 3. ImuranmonHoe MozenupoBanue B makete Matlab

AHaJINTHYECKOE MOJEIMPOBAHUE TMPOLIECCOB CEIbCKOXO3SIMCTBEHHOIO MPOM3BOJICTBA,
UCTIONB3YsI COBPEMEHHBIC CPEICTBA M TEXHOJOTUH NPOTPAMMHUPOBAHUS. AHAIUTHYIECKOE
NPEJCTaBICHUE MOJEIHU- OT TMPOCTOro K cJoxHOMy; IIporHosupoBanue moTpeOICHUS
IM3EIbHOTO TOIUIMBAa METOJIOM JCKOMIIO3HMIIMK BPEMEHHBIX PSIOB, HCIOIB3Ysl COBPEMEHHBIC
CpeACTBa U TEXHOJIOTUU MIPOrPAaMMHUPOBAHUS ; AHATUTUYECKOE MOJICIMPOBAHHE M10JIETa 3€pPHA C
TpaHcmopTepa; 3alavyd JIMHEHHOTO MPOrpaMMHPOBAHUS.

VIMUTallMOHHBIE MOJIENN CEJIbCKOXO3SHCTBEHHOrO0 IMPOU3BOACTBA.  VIMUTalMOHHBIE
crioco0bl MozenupoBanus: CHCTEMHO- JWHAMHYECKash MOJETh BOJOCHAOKEHHS OOBEKTOB;
JIMCKpeTHO-cOObITUIHAS MOJIeNIb Tpolecca YOOpKM IuIo0B; MojenupoBaHue —Ipolecca
KOPMJICHHUSI )KHBOTHBIX, CIIOJIb3YSI COBPEMEHHBIE CPEICTBA M TEXHOJIOTUH MPOTPAMMHUPOBAHHUS .

5. Obpazosamenvhvle mexnonozuu
Texnomnorus nporecca o0y4enus no gucruiuinae «IIpoexTrpoBanue MHGOPMAIIMOHHBIX
CUCHEM» BKJIIOYAeT B ce0s MpociylrBaHue 00ydaromuMucs Kypcea JeKIuil, paboTy Ha
NPaKTUYECKHUX 3aHATUSX, BBIOJTHEHNE 33JaHUH 110 CAMOCTOSITENBHOIH paboTe, HTOTOBYIO
IIPOBEPKY 3HAHUIU B BUJIE DK3aMEHA.

[lpn wW3y4YyeHWM OUCHMIUIMHBI HUCIOJB3YeTCS WHHOBALMOHHAs —oOpa3oBaTebHas
TEXHOJIOTHA Ha OCHOBC HHTECTpalli KOMIICTCHTHOCTHOTO W JIMYHOCTHO-OPHUCHTUPOBAHHOI'O
HOJXO0J0B C 3IIEMEHTAMU TpaJUIIOHHOTO JIEKI[HOHHO-CEMHHAPCKOT0 u
KBa3uMpo(ecCHOHAIbHOTO O0Y4YEeHHsI C HCIOJIb30BAaHUEM HMHTEPAKTUBHBIX (OPM MPOBEACHUS
3aHATUH, MHCCIEJOBATEIbCKON MPOEKTHOW JESATENPHOCTH U MYJIBTUMEAUHHBIX  y4eOHBIX
MaTepUaJIoB

Buy yueOHoM paboThl O0pa3zoBaTeIbHBIC TEXHOJIOTHH

Jlekuuu DJIEKTPOHHBIE MaTEPHUaJIbl, HCIIOJIb30BAHUE
MYJIbTUMEAUINHBIX CPEJICTB

[IpakTuueckue 3aHATHS [IporpaMMHBIe MMaKeThl MPAaKTHYECKUX padboT, cOOp JaHHBIX
JUTSl PAKTUYECKUX 3aHATUN

Jlaboparopubie paboThI Pemenrie MHOrOypoBHEBBIX 3a]1a4, C HCIIOIb30BAHHEM
BBIYMCIIMTEIILHON TEXHUKU U TPOTPaAaMMHOTO 00ecreueHus

CamocTosiTenbHas paboTta [ToaroToBKa K MPaKTUYECKUM 3aHSITUSIM

6. Ouenounvle cpeocmea OUCUUNTIUHDBL

OCHOBHBIMU BUJAMH JUCIHUIUIMHAPHBIX OIIEHOYHBIX CPEACTB NMPHU (PYHKIIMOHUPOBAHUU
MOHyHLHO-pCﬁTHHF OBOM CHCTEMBI O6y‘-ICHI/I$I ABJIAKOTCSA: Ha CTaJuu pYGe)KHOFO peﬁTHHFa,
dhopMupyeMoro 1o pe3yjabTaTaM MOAYJIBHOTO TECTUPOBAHHS — TECTOBBIC 33JaHUS; HA CTAUH
MOOIPHUTECIIBHOT'O peﬁTI/IHF a, (I)OpMI/IpyeMOFO o pe3yJjibTaTtaM IHOATOTOBKU W 3alllUTBI OTYCTOB
Mo J1abopaTopHBIM paboTaM — KOMIETEHTHOCTHO -OPUEHTHPOBAHHBIC 3aJIaHUS;, HA CTAaJIUH
MMPOMECIKYTOYHOT'O peﬁTHHFa- o pe3yjibTaTaM CAa4u MNPAKTHUICCKUX pa60T, JOKJIaA0B H
aBTopedepaToB, clayu 3adeTa — TEOPETHUYECKHE BOIMPOCH, KOHTPOJUPYIOIIHE COIEPKaHHE
yqe6H0ro MaTtepurajia.

6.1. Ilacnoprt oHIa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

«MoaenupoBanue HHPOPMALMOHHBIX CHCTEM»
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No Kon O11eHOYHOE CPEACTBO
KonTponupyemslie pa3nenst (TeMbl) .
n/m * KOHTPOJINPYEMOU | HAMMEHOBaHHUE
JUCITUTUTUHBI KOJI-BO
KOMIIETCHIIUHI
1 | Pa3gea 1. Beenenue B MogenupoBanue Te- Tecr
ma 1. CucTteMBl 1 MOJIENH VK-1, TIK-1, 30
Tema 2. JIluHaMUYECKHE CHCTEMBI [1K-2 Tembl 3
Tema 3. [locTpoeHrue MaTeMaTUueCKOM pedepaToB
MOJIEITHN 35
Tema 4. [IpencraBnenue u oOpadboTka Bompocet At
JJAHHBIX B CUCTEMAaX U MOJEISIX Jlsamena
2 | Pa3gen 2. Cpenbl pa3paboTKu Tect 30
Tema 5. Cpenia TMHAMUYECKOTO TeMel 3
YK-1, TIK-1, pedepaton
[K-2 Bomnpocsr qis 35
JK3aMeHa
3 | Pa3gea 3. IMuTanMoHHOE MOAEIMPOBAHNE Tecr 30
B nakere Matlab Toml 3
Tema 6. OCHOBBI UIMHUTAIIMOHHOT'O VK-1, IIK-1,
pedepaToB
MOJICTTUPOBAHUSA T1IK-2 34
Tema 7. AHanmUTHYECKOE MOJIETTUPOBAHUE
IPOLIECCOB CETbCKOXO3AMCTBEHHOTO Bompocs! ws
MPOU3BOJICTBA SK3aMEHA
Tema 8. IMuTanmonssie MoIEIU
CEJIbCKOXO035IMCTBEHHOT'O MPOU3BOJICTBA
6.2. Ilepeyens Bonpocos i dk3amena (YK-1, ITIK-1, IIK- 2)
1. Uto Ha3piBaeTcs U Kakue Bbl 3HaeTe TUIIOBBIC BXOJHBIC BO3jaeicTBUA? JIns yero
OHHU HYKHBI?
2. Onumure GyHKIUU KOMIIbIOTEPA IPU MOIECTUPOBAHUY.
3. Uem oTnnYaroTCsa MaTeMaTHUYECKUE U UMUTAIIMOHHBIE MOJIEIH?
4. Uto Takoe 1eib, CTPYKTypa, CUCTEMA, TOACUCTEMA, CUCTEMHOCTh? [IpuBenute
MIPUMEPBHI.
5. VYkakuTe BO3MOXKHBIE CITIOCOOBI OMMCAaHUs CUCTEMBI U CpaBHUTE MX. ONHUIINTE O
HY CHCTEMY Pa3IUYHBIMH CIIOCOOaMHU.
6. Kaxkas cucrema Ha3wsiBaeTcst 60mbIm0M (coxxHoi)? [IpuBeaute npumepsl. Uem
OTIpEICIISETCS TO, UYTO CHCTEMA SIBISETCS O0JIbIION?
7. UeM ompenensiercst CI0KHOCTh cucTeMbl? [IpuBeauTe mpuMepbl CI0KHBIX CH-
CTEM.
8. Uto Takoe ynpaBiieHHE CUCTEMOU U yripaBiieHue B cucteme? [losicHuTe ux ot-
JIUYHS U CXO/ICTBA.
9. Chopmynupyiite GyHKIMH U 33/1a91 YIPABICHHUS CUCTEMOM.
10. VYKka3aTh KaKylo-TO LI€JIb YIIPABJICHUS CUCTEMOM U yIIpaBieHus B cucreMe. IIpuse-
CTU KOHKPETHYIO HHTEPIPETALMIO.
11. B uem oTiMuns ¥ CX0ACTBA Pa3BUBAIOIINXCS, CAMOPA3BUBAIOLINXCS CUCTEM?
12. [aiite onpenenenue monenu. [IpuBeaure npumMepsl.
13. JlaiiTe KiacCupUKAINIO MOJICIIEH.
14. JlaiiTe onpeneneHue BpPEMEHHOW XapaKTEPUCTUKH?
15. Uro Ha3pIBaeTCS HHTErPUPYIOLIUM 3BEHOM?
16. HazoBure BuJ nepexoaHOM XapaKTEPUCTUKHU allepUOJUYECKOrO 3BEHA.
17. HazoBute ypaBHeHHE AUHAMHUKH KOJeOaTEILHOIO 3BEHA.
18. HazoBuTte Buj mepexoHON XapaKTEPUCTUKU KOJIeOATEIIbHOTO 3BEHA.
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19. HazoBute ypaBHeHHE AUHAMUKH UG HEPEHIMPYIOIIETO 3BEHA.

20. [aiite onpeneneHne NpUIMHHO-CIICICTBEHHOW TUArpaMMBbl.

21. [TosicHuTE CYIIHOCTH MEHTAIBHO MOJIENH IPUHSTHSI PELLICHNUS.

22. [TosicuuTe AeiicTBHE MONOKUTEILHOW 00pAaTHON CBSA3H MPU MPUHATUU PEILLICHHUS.
23. [TosicuuTe neiicTBue OTpULIATETLHON OOPAaTHOM CBSI3U MPH MPUHATUH PEILICHUS.
24. B dem paznunia neiictBusi 0OOpaTHBIX CBS3€H B TEXHUYECKUX M OPTaHU3AI[HOHHBIX
cucremax?

25. B uem coctouTt cnenuduka mnocTpoeHus Mojeliell perpeccuu 1o BpeMeHHbIM Psi-
aM JaHHBIX?

26. [lepeunicinte OCHOBHBIE 3Tambl AMMPOKCUMAIMM C TOMOIIBIO 000OIIEHHOTO
MHK.

27. UTo moHMMAaeTCs 1Mo MHOXKECTBEHHOU perpeccueit?

28. Kakwue 3amaun pemaroTcs Npu NOCTPOSHUN YpaBHEHUS perpeccun’?

29. Kakue tpeGoBanus npeabsaBIsOTCS K (akTOpaM, BKIIOYAEMbIM B YpaBHEHHE pe-
rpeccun?

30. Kak npoBepsiercs Hanuuue KOJTMHEAPHOCTH U MYJIbTUKOJITTMHEApHOCTH?

31. Kakue noaxo/ipl IpUMEHSIOTCS UI IPEO10JIeHHs MeX(PaKTOPHOM Koppensauuu?
32. Kakue ¢pyHKIuM gaiie UCrosib3yloTcs AJs IOCTPOSHHsI YPaBHEHUSI MHOKECTBEH-
HOM1 perpeccun?

33. ITo xakoii popmyIie BBIYUCITSAETCS HHIACKC MHOKECTBEHHON KOppesauun?

34. Yro o3HayaeT HU3KOE 3HaueHHe Kod(ppuienTa (MHIeKca) MHOKECTBEHHOM Kop-
pensiun?

35. Kak npoBepsieTcs 3HAUUMOCTh YPaBHEHHUSI PETPECCUU U OTAEIbHBIX K03 duIu-
€HTOB?

36. Kak BbIunciisorcss yacTHble KO3 (UIMEHTHI KOppensuu?

37. Y10 moHrMaeTCs 10 TOMOCKEJAaCTUIHOCTHIO?

38. [losicHuTe CYyIIHOCTH JBYXKOMIIOHEHTHOM MOJENH POCTA.

39. JaiiTe onpeenenue 1eTepMUHUPOBAHHON MOIEIIH.

40. HaszoBure aTansl co3paHus MOJENH.

41. [TosicHuTe CyTh KOHIENTYAJIBHOW MOJIEIIH.

42. JlaliTe onpeneneHne 4yBCTBUTEIBHOCTH MOJENH.

43. Yr0 Takoe aeKBaTHOCTh MOJIEIH?

44. [Touemy Henb3s1 BBOOUTH B MOJENb KOPPEIUPYEMBIE IPYT ¢ APYTOM Iapamer-
pBi?

45. YTo Takoe nIaHupPOBAaHUE DKCIIEPUMEHTOB?

46. UTto Takoe NniaaHWpPOBAaHME UMUTALIMOHHBIX IKCIIEPUMEHTOB 10 IPAAUEHTY?

47. [aitiTe onpeneieHre MHTEpBajla BapbUPOBAHMUS.

48. Kak ocymiecTBisiercst Y4ucieHHOE MPeICTaBICHUE MO ?

49, Kaxkasg Mozenb Ha3bIBaeTCsI CTATUYECKOM?

50. [aiite onpeneneHre TMHAMAYECKON MOJEIH.

51. B dem pa3Huiia aHaTUTHYECKON MOAEIN OT UMUTAIIMOHHOM?

52. [lepeuncnure cBoiicTBa Mmojeneil. Kak atu cBoiicTBa B3auMocBszanbl? [IpuBenu-
TE MPUMEPHI, TOKA3bIBAIOIINE HEOOXOJUMOCTh KaXK10T0 U3 3TUX CBOUCTB.

53. IlepeuncinTe OCHOBHBIE 3TaIlbl ’)KU3HEHHOI'O LIUKJIA MOJEIMPOBAHHS.

54. Yro Takoe OLlEHKa aIeKBaTHOCTH MOZEIN?

55. UTto Takoe BHIYMCIUTENIbHBIN UM KOMIIBIOTEPHBII 3KCIIEPUMEHT?

56. B uem 0c00eHHOCTH KOMIIBIOTEPHOI'O MOJICIMPOBAHUS IO CPAaBHEHUIO C MaTeMa-
TUYECKUM MOJICTTUPOBAHUEM ?

57. [Tepeuncaure 3Tamnsl (3a1a4K 3TaNnoOB) KOMIBIOTEPHOIO MOJECINPOBAHMSL.

58. IlosicHuTE pa3nuuue MEXy MOJEIbHBIM U PEAJIbHBIM BPEMEHEM.

59. [Tepeuncnure 351€MEHTHl UMUTAUOHHON MOJEIIN.
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60. OOBbscHUTE Ha3HAUEHHE CTalTYapTA.

61. [lepeuncnure OCHOBHBIE MOANPOTrPAaMMBI Cpe/Ibl TporpaMMupoBanus Matlab.

62. B yem cymrHocTh nporpammsl Simulink cpenbl mporpammupoBanust Matlab?

63. Kaxoit s1361k MporpaMMUpOBaHUs UCTIONB3YET cpena Matlab?

64. Kakue Meronpl MOAENMPOBAaHMSA MOAJAEPKUBAET Cpela NpOrpaMMHpPOBaHUS
Matlab?

65. [Tepeuncaure 610ku GMOIMOTEK MOAETUPOBAHHUS IIEKTPOTEXHUUECKUX OJIOKOB U
cucteM SimPowerSystems.

66. [Tepeuncnure 6moku 6udroTeku Simulink.

67. B yem npuHuMnuanbHas ~ pasHuna  pabotel  OinokoB  Simulink  u
SimPowerSystems?

68. [aiite onpeneneHre HEHPOHHOM CETH.

69. Ilepeunciure TUIIBI HEHPOHHBIX CETEM.

70. B yem cymnocTh nepeoOydeHns HeHPOHHOM CeTH.

71. OxapakTepusyiite Bo3M0oxHOCTH Anylogic.

72. Kakoli s3bIk MporpaMMupoBaHus ucrosb3yer Anylogic?

73. [lepeuncnure ocHOBHBIE 010KH OMOIMOTEKH Anylogic.

74. [TosicuuTe CyTh CHCTEMHO-IMHAMHYECKOT0 MoJienrpoBanus B Anylogic.

75. [TosicuuTe CyTh TUCKPETHO-COOBITUHHOTO MOJIeNUpoBanus B Anylogic.

76. [TosicuuTte cyTh areHTHOTrO MoJienupoBaHus B Anylogic.

77. Oxapakrepu3syiTe pojb HAKOIUTES.

78. JaiiTe onpeneneHne moToKy B mporpammax Anylogic.

79. KakoBa posp BCrlOMOraTeiabHOW NEPEMEHHOM?

80. KakoBo Haznauenue 6oxa 6ubaunorexu delay?

81. JaiiTe onpenenenrne BpeEMEHHOTO psizia.

82. HazoBuTe 3Tarsl 3Tansl aHanu3a BpEMEHHOTO psijia PU MPOTHO3UPOBAHUU.

83. Jl1 yero npu aHajIM3e BpPEMEHHOTO Psiia UCIIOJIB3YIOT €ro TPEeHA?

84. Kakne Buabl ypaBHEHHH MCHOJB3YIOT U aHAJIMTHYECKOW MOJENH IOoJIeTa 3ep-
Ha?

85. Kak pemraroTcst cucteMbl HEOTHOPOAHBIX U depeHIINaTbHBIX YPaBHEHU?

86. JaiiTe onpeneneHue METOy MOJEIMPOBAHUS, UCIOJIB3YIOLIETO JTUHEWMHOE IPO-
IrpaMMHPOBAHHUE.

87. [lepeuncnure TUIBI 3a1a4, PEIa€MBbIE C MOMOLIBIO JIMHEHHOTO IIPOrPaMMUPOBa-
HUSL.

88. Jaiite onpeneneHue 1eneBoil (GyHKIMM B 3ajade JMHEHHOIO MPOrpaMMHUpPOBa-
HUSL.

89. B yem HazHaueHus OrpaHUYEHUIl M YCIOBHM MpH peleHUM 3a]ad JUHEHHOIro
MIPOrpaMMHUPOBAHUA?

90. Hazosure oneparop B Matlab, ¢ momoIipi0 KOTOPOro MOXHO OCYILECTBUThH pe-
LIEHHE 3a/1a4M JJUHEHHOrO IPOrpaMMUPOBAHMUS.

91. KakuMm o6pa3om 3afauy Ha MakCUMyM LieJeBOi (yHKIMU NPEBPAaTUTh Ha €€ MU-
HUMYM, HUCII0JIb3Ysl COBPEMEHHBIE CPEICTBA U TEXHOJIOTUU TPOIPaMMUPOBAHUS. .

92. Jaiite onpeneneHne UMUTALIMOHHOMY OIPECIICHUIO.

93. Kakwue cpenctsa mporpaMMUpOBaHUs MOYKHO MCIIOJIb30BaTh AJIi UMUTALMOHHOTO
IpOrpaMMHUPOBaHUSA?

94. [TosicHuTe Ha3HaueHUE B MOJIEIM JIBUKEHUS aBTOMOOWIIA K KOMOaliHy Ha3Haue-
Hue napametpa h.

95. MO’KHO 11 COBMECTUTH B OJJHOW MOJIEJIM aHAJTUTHUECKUE U UMUTALMOHHbIE MTOJI-
XOZIbl B MO/IETTMPOBAHUU?

96. J1J1s 9ero B MOTOKOBOM JHiarpaMMe 1o1a4u BOIbI HEOOXOAMMBI OOpaTHBIE CBA3U?
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97. Kakum 00pa3oM B CHCTEMHO-IMHAMUYECKOW MOJETH MOAAa4d BOJBI MOXKHO TIpe-
KpaTUTh MOoJa4dy BOJbI B OAIlIHIO, €CJIM OHA MOJHOCTHIO 3all0JIHEeHa?

98. Omnpenenure HazHaueHUe O10ka Network.

99. Kaxk 3amaercs KoIM4ecTBO 3asBOK B MOJIEH pa3/layd KOpMa >KMBOTHBIM?

100. Kak co3nate aHUMaIMoHHYI0 GuUrypy?

101. Kak co3nate ABMXKYIIYIOCS 1O ONpEAeIeHHOMY MapLIpyTy aHUMalUOHHYIO (u-
rypy?

102. Kakune 6ubimoTekn UCTIOIB3YIOTCS TP CO3TaHUH MOJIEIH TTOJaYH BOJIBI?

103. Kakue OuOIMOTeKH UCTIONB3YIOTCS TP CO3JaHUHM MOJIENU YOOPOUHOTO Mpoliecca
101087

104. Kakune OMOMMOTEKH UCHONB3YIOTCS MPHU CO3JaHUH MOJENINU KOPMIICHHUS KUBOT-
HBIX?

6.3 Illkayia OleHOYHBIX CPECTB

YpoBHH Kputepuu oneHuBaHus™ OueHoyHbIE cpeacTBa

O0CBOCHUS (K0J1. 62J1710B)

KOMIIET€eH-

107071

Ilpoosunym | 3Haer: mecmoegvle 3a0anus

blil - OJIHO TeOPeTHYEeCKUil MaTepHuaJl, KOTO- (32-40 6annos);

(75-100 PbIil yMeeT COOTHECTH € BO3MOKHOCTSIMH pedepar

oannoe) NPaKTHYEeCKOr0 MPUMEHEeHMS; (5-10 6annos);
Ymeer: 80NPOCHL K IK3AMeEHY, (38-

«OMJIUYHOY) - HHTerPUPOBATH 3HAHUA U3 Pa3HBIX pa3je- 50 b6annos)

JIOB, COEIMHSS MTOSICHEHHE U 00OCHOBAHUE,

- BBITIOJTHATH MPAKTUKO-OPUEHTUPOBAHHBIC
CUTYyallMOHHBIC 3aJaHU, p€IIaTh MHTCTPUPOBAH-
HBIC 331a4¥ NMPO(HECCHOHAILHOW HAIPaBICHHO-
CTH, UCII0JIB3YsA COBPEMEHHEBIC CPEACTBA U TEXHO-
JIOTHH TIPOTPAaMMHUPOBAHUS ,

- ObICTPO U 6€301NO0YHO MTPOUILTIOCTPUPOBATH
OTBET COOCTBEHHBIMU MPUMEPAMH,

- BECTH MPEIMETHYIO JUCKYCCHIO;

Baaneer:

- TEPMHUHOJIOTUEH U3 PA3IMYHBIX Pa3/IEIIOB
Kypca,

- crmoco0aMu MBICITMTEIBHOM JESTETHHOCTH
(aHanmU30M, CUHTE30M, CpaBHEHUEM, 0000IICHU-

€M U T.1.),
- AQpryMEHTUPOBAHHOMW, TPAMOTHOM, YE€TKOU pe-
YbI0.
bazoewuii 3Haer: mecmoevie 3a0aHUA
(50-74 - TEOPETHYECKHUI M NPAKTHYECKHIA MaTepH- (22-32 dannos);
oanna) aJI, HO 1I0NYCKAeT HETOYHOCTH; pedepat
YmMmeer: (3-6 6annos);
«xopouio» - COCIMHATD 3HAHUSA U3 Pa3HbIX PA3JEIIOB Kyp- | 60nPOCHL K IK3AMEHY, (25-
ca, 36 6annos)
- HaXOJUThb NPAaBUJIbHBIE IPUMEPHI U3 NTPAKTH-
KU,

- pelIaTh HETUIIOBBIE 3aa4i HA IPUMEHEHUE
3HAaHUW B peJIbHOM MPAKTHUYECKON NEATEIIbHO-
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CTH;

Baapeer:

- TEPMHUHOJIOTUEN U3 PA3IMUHBIX Pa3/IeIOB
Kypca, Ipu HEBEPHOM yIOTPEOJICHUH CaM HC-
MpaBJsieT HETOYHOCTH,

- BCEM COJIEp’KaHHEM, BUJIUT B3aUMOCBA3HU, MO-
JKET MIPOBECTH aHAJIU3 U T.JI., HO HE BCEra Jela-
€T 3TO CaMOCTOSITEJIbHO, 0€3 TTOMOIIY TTPEToIa-
BaTels,

- crnoco0amMu MBICTTUTEIILHON eI TEIIbHOCTH
(aHamU30M, CUHTE30M, CpaBHEHUEM, 0000IICHU-
€M U T.I1.);

- AQpryMEHTUPOBAHHON, TPAMOTHOM, YETKOU pe-
YbIO.

Ilopozoswii
(35-49
oannos)

«yooene-
meopu-
mesnbHO»

3Haer:

- TEOPEeTUYECKHUI U MPAKTUYECKUIl MaTepu-
aJ1, HO I0NYCKaeT OIIUOKH;

Ymeer:

- COeIMHSITH 3HAHUSA U3 Pa3HbIX Pa3/1ejioB
Kypca TOJILKO IPH HABOSIIIUX BOMpocax
npemnoaaBareis,

- C TPY/JIOM COOTHECTH TeOpPeTHYeCKHii U
NPaKTHYECKHUIl, JOMyCKasi OIIMOKH B PELICHUU
HETHUIIOBBIX 3a71a4 Ha IPUMEHEHNE 3HAaHUH B pe-
AJbHOM MPAKTUYECKOU IESTENBHOCTH;

Baaneer:

- HEIOCTATOYHO CIIOCO0AMH MBICIIMTEIIHLHOMN
JIeATeTLHOCTH (aHAJIU30M, CHHTE30M, CPAaBHECHH-
eM, 0000IIeHHEeM H T.1.);

- ¢J1a0oi aprymeHTanMe, JJOTHKOH NPH 10-
CTPOEHHH OTBETA.

mecmoevle 3a0anus
(15-20 6annoe);
pedepar
(2-6 6anna);
eonpocwl K Ik3ameny, (18-
23 b6annoe)

Hus3skuii
(0onopozo-
6blil)
(Komnemen-
uus He
chopmupo-
6ana)
(menee 35
oannoe)

«He yooeine-
meopu-
menbvHo»

He 3naet:

- TEOPETHYECKHUI M NPAKTHYECKHH MaTepH-
aj,

- CYLIIHOCTHOM 4aCTH Kypca;

He ymeer:

- 0e3 cylecTBeHHBIX OIIMOOK BHICTPAUBATH
OTBET, BLINOJIHATH 3aJ]aHHUE,

- BBIMOJHSATH MPAKTUKO-OPUEHTHUPOBAHHBIE U
CUTyallMUOHHbIC 3aJ]aHNs, pElIaTh HHTETPUPOBAaH-
HBIC 3a/1a49¥ MPOPECCHOHATBHON HAPaBIECHHO-
CTH,

- WIJTIOCTPUPOBATh OTBET MPUMEPAMU;

He Baageer:

- TEPMHUHOJIOTHEH Kypca,

- crtoco0amMu MBICTUTEIILHON JIeITEIIbHOCTH
(aHamU30M, CUHTE30M, CpaBHEHUEM, 0000IICHU-
€M U T.I1.);

- TPaMOTHOM, Y€TKOM PEUbIO.

mecmoavle 3a0anus
(0-14 6annos);
pedepar
(0-5 6ann);
eonpocul K Ik3ameHny, (0-
15 b6annoes)

Bce KOMIIIEKTBI OIICHOYHBIX CpeACTB (KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHUalioB),
HEOOXOMUMBIX JJIsl OIEHKM 3HAaHWW, YMEHUH, HAaBBHIKOB M (WJIHM) OMbBITA JESTEIBHOCTH,
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XapaKTepu3ylolue 3Tanbl (OPMHUPOBAHUS KOMIIETEHIMH B MPOLIECCE OCBOCHUS TUCIUIUIMHBI
(Momynst) mOApOOHO TpeACTaBiIeHBI B JOKyMeHTe «DOHJ OIEHOYHBIX CPEJCTB TUCITUTUIIMHBI
(Momyns)».

7 Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue OUCYUnNIUHbL

7.1. OcHOoBHas JUTEpaTypa:
1, Cosemos, b. . MonenupoBaHHue CUCTEM : YUeOHUK JJI1 aKaJeMUYECKOTO OakaaBpra-
ta / b. 1. CoBeros, C. A. flkoBneB. — 7-¢ u3n. — M. : M3mparensctBo FOpaiit, 2017. — 343 c.
— (bakanaBp. Axkamemuueckuii kypc). — ISBN 978-5-9916-3916-3. .— Pexum nocryna:
https://biblio-online.ru/book/F4218D80-CDF9-468E-B54B-3964246A473E

7.2. JlonoJIHUTEJIbHAA JIUTEpaTypa:
1. 'opaees, A.C. MoaenupoBanue B arpontxenepuu. — CII0. : JIanp, 2014. — 384 c.

7.3. MeToauuecKue yKa3aHus 10 OCBOCHUIO JTUCHUILTHHBI (MOYJIs)

1. I'aptman T.H. OcHOBBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMUKO-TEXHOJIOTHYECKUX
npoueccos: Yueb.nmocobue amns By3os/T.H.['aptman, J[.B.Knymun.- UKL « AkanemkHuray,
2006, -416 c.: ni.

2. T'opnees A.C. MoaenupoBaHnene B arponHkeHepun: Yueb6.mocob./ A.C.I'opaees.-
C.I10.: U3ma-Bo «Jlaue», 2014.- 300 c.

3. Cmarud b.M. OxoHoMuko-maTemaTudeckrue metoanl.- M.: KonocC, 2012.-271 c.:ui1.-
(YueOHHKY 1 yaeOHBIC TOCOOUS /ISl CTYJCHTOB BBICIILy4e0.3aBEICHMIA).

4. ®panc k., Topanu JIx.X.M. MaTteMatnyeckre MOJIEIH B CEIbCKOM Xo3stiicTe/ [lep. ¢
anra. A.C.Kamenckoro; noxg pea.®.1.Epemixo. [Tpenucn.®.1M.Hpemko u A.C. Kamenckoro.-
M.: Arponipomusaar, 1987. -400 c.

7.4 UupopmanuoHHbie M HM(ppPoOBbIE TEXHOJOIMHU (IPOrpaMMHOe odecreye-
HHE, COBPpeMeHHbIe podeccuoHaIbHbIE 0a3bl JaHHBIX U HH(POPMalLlHOHHBIE

CIPABOYHbIE CHCTEMBI)

VYyebHas nucuuruinHa (MOJYJIb) MpeaycMaTpUBAET OCBOEHHWE MH(POPMAIIMOHHBIX U HH(}-
POBBIX TexHOJIOTUH. Peanu3zanust 1u(poBbIX TEXHOJIOTHI B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JII€TCS OJHOW W3 BAXKHEWINMX IIeJIed 00pa3oBaHMSs, JAIOIIEH BO3MOXKHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHbBIE KayecTBa 00yUYaONIMXCsl Kak OyayIIuX BBICOKOKBAIU(HUIIMPOBAHHBIX CIELHU-
aJIMCTOB.

[udpoBble TEXHOIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB ((EKTUBHOIO pEIICHUS
3a7a4 Mpo(hecCHOHAIBHOTO, COIMAIBHOTO, IMYHOCTHOTO XapaKTepa C MCIOIb30BaHUEM pa3iiny-
HBIX BU/IOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHH B paMKax
JaHHOW ITUCIMIUIMHBI (MOMYJIsS) OPHEHTUPOBAHO Ha CIIOCOOHOCTH O€30TMacHO W HaIJICKAIIIM
00pa3oM Noay4aTh JOCTYII, YIIPaBIsATh, HHTEITPUPOBaTh, 0OOMEHHBATHCS, OLIEHUBATh U CO3/aBaTh
WHPOPMAIIHIO C TOMOIIBIO H(POBBIX YCTPOUCTB M CETEBBIX TeXHOJOTHH. DopMupoBaHue Q-
POBOI1 KOMITIETEHTHOCTH IpeAroaraetT paboTy ¢ JaHHBIMHM, BJaJIeHHE HHCTPYMEHTaMH JUIsl KOM-
MYHHKAIINH.

7.4.1 DJ1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oKazaHuUE YCIyr OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAs OMOIHOTEKA).

2. baza jmaHHBIX 31EeKTPOHHBIX HH(popMaroHHbIX pecypcoB PI'BHY ITHCXbB (norosop
Mo 00ECIEeYEHHUI0 JIOCTYIA K 3JEeKTPOHHBIM HH(popManroHHbIM pecypcam @I'BHY ITHCXDB ue-
pe3 Tepmunan yaanensnoro pocryna (TYl ®T'BHY ITHCXE) ot 01.12.2025 Ne 04-Y'T/2025).

3. DnektpoHHas Oubamoreunas cucrteMa «HammonaneHbIi g poBor pecypc «PykoHT:
Komnexkunu «bazoBeiii maccuB» u «Konoc-c. Cenbcke xo3siictBoy» (https://rucont.ru/) (moroBop
Ha OKa3aHHUE YCIyT I0 IpenocTaBiaeHuto 1ocTyma oT 26.04.2024 Ne 1901/bI122)
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https://biblio-online.ru/book/F4218D80-CDF9-468E-B54B-3964246A473E
https://e.lanbook.com/
https://rucont.ru/

4. 000 «dnexrporHoe u3natenbctBo KOPANTY (https://urait.ru/) (10roBop Ha oka3anue
YCIYT TI0 TIPEAOCTaBICHUIO JOCTyMa K obpaszoBarenbHor miathopme OO0 «INeKTpOHHOE W3-
narenbetBo FOPAMTY ot 01.09.2025 Ne 7326).

5. DnexTpoHHO-O0nbOMMoTeUHast cuctema «Bepraackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3AHOE UCIIOIb30BaHKE pousBeneHui ot 26.03.2020 Ne 14/20/25).

6. baza nanueix HOb «HarmmonanpHas snektponnas 6udmmoreka» (https://rusneb.ru/)
(morosop o noakroueHuu Kk HOb u npenocrasiennu nocryna k oosexram HOb ot 02.09.2024
Ne 101/HOB/4712-m).

7. J1oroBOp O COTpYJHHYECTBE MO OKa3aHUIO OMOIMOTEUHO-UH(DOPMAIIMOHHBIX U COLIUO-
KYJBTYpPHBIX YCIIYT MOJB30BATEIISIM YHUBEPCUTETA U3 YHCIIAa HHBAJIMIOB 110 3PSHHUIO, CITa00BH/IS-
IIMX, WHBAJIHUIOB JPYIHX KaTErOpUi C OrpaHMYEHHBIM JIOCTYNOM K MH(OPMAIINU, JIHI], UMEIO-
X TpyAHOCTH ¢ uTeHueM tuiockorneuaTtHoro Tekecra TOIBYK «TamOoBckast o0nacTHast yHU-
BepcasibHas Hay4dHas Oubnuoreka um. A.C. [lymkunay Ounnan «CrnennansHas OMOIHOTEKa IS
cinensix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (moroBop 0 COTpyIHHYECTBE OT

10.10.2024 Ne 0001).
7.4.2. UudpopMannoHHbIE CIIPABOYHbIE CUCTEMBI
1. Cnpasounas npasosas cucmema Koucyromanmllnioc (0ocosop nocmasku, adanma-
yuu u conposodicoenuss skzemnaapos cucmem Koncynomaumllnoc om 24.02.2026 Ne 12760
/13900/2C).

2. Dnexmponnsiii nepuoduyeckuti cnpagounux « Cucmema I'APAHT» (0o2o6op Ha ycuyau
no conposodicoenuro om 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHBbIE PO eccHoHATIbHBIE 0a3bl TaHHBIX

1. ba3a naHHBIX HOPMATHBHO-TIPABOBHIX aKTOB MH()OPMAIIMOHHO-00pa30BaTEeIbLHON MPO-
rpammbl «Pocmetony» (moroop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii snextponHoit 6ubnuoreku eLIBRARY.RU — poccuiickuii nn-
(bopMaIOHHO-aHATUTHIECKUI OpTal B 00JacTH HayKH, TEXHOJIOTUH, MEIUINHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. Iloptan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. Otkpeiteie  nanHble  DenepanbHOil  cayk OBl TOCYIapCTBEHHOM CTATUCTHKH -
https://rosstat.gov.ru/opendata

5. IIpodeccuonanbuble 6a3bl JaHHBIX. DJIEKTpOHHAs O0MOIMOTeKa MHCTUTYT MH)KEHEPOB
IO 3JIEKTPOTEXHUKE U ANIeKTpoHHKeE: https://ieeexplore.ieee.org/Xplore/home.jsp

6. [Ipodheccuonanvubie 6a3bl qanHbIX. OpenNet http://www.opennet.ru/

7.4.4. JIunieH3UOHHOE U CBOOOIHO PACIPOCTPaHsieMoe MIPOrpaMMHoe odecrie-
YyeHHue, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOICTBA

Ne HaumenoBanue Pa3pa6oTunk Hdocrynnocte | Cceblika Ha Exunbrii PexBu3nThI NOA-
O (npaso- (JIMLeH3MOHHOE, | peecTp POCCHMIICKMX | TBep:KIAIOLIEro 10-
00J1agaTenp) cBo0oaHO pac- | mporpamm s DBM | kymeHTa (mpu Ha-

NnpocTpaHse- u B/ (npu Ha- JIMYMH)
Moe) JIMYHH)
1 Microsoft Windows, Microsoft JIuuensnonnoe - JTunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok aei-
CTBHSI: OECCPOYHO
2 | AHTHBHpYCHOE TPO- AO «JIabopa- Jlnuensnonnoe | https://reestr.digital.g | CyOnumeH3nOHHBINA
rpamMmmHOe obecriewe- | Topusa Kacmep- ov.ru/reestr/366574/? norosop ¢ OO0
uue Kaspersky CKOTO» sphrase id=415165 «Codrekcy ot
Endpoint Security mns (Poccus) 17.12.2025 Ne 6/1,
OunsHeca CPOK JIEHCTBUS: C
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https://vernadsky-lib.ru
https://rusneb.ru/
https://www.tambovlib.ru
https://ieeexplore.ieee.org/Xplore/home.jsp

18.12.2025 o

17.12.2026
3 | Moi#iO¢uc Crangapt- [ OOO «HoBbie Jlnensnonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
HBIH - o0ayHbIe TEX- ov.ru/reestr/301631/? «PyOukon»
OdwucHerii maker st | HOonorum» (Poc- sphrase 1d=2698444 o1 24.04.2019 Ne
paboTHI ¢ JOKyMEH- cus) 03641000008190000
TaMH ¥ IOYTOH 12
(myoffice.ru) CpOK JeicTBus: Oec-
CPOYHO
4 OducHsbli naker AO «P7» Jlunensuonnoe | https:/reestr.digital.g Kontpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckrorHas BepCHs) sphrase 1d=4435041 oT 24.10.2023 Ne
03641000008230000
07
CpPOK JeHcTBuA: Oec-
CPOYHO
5 | Onepanuonnas cucte- | OOO "basaner | Jlunensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
Ma «Anbt OOpazoBa- | cBOOOIHOE MPO- ov.ru/reestr/303262/? «Codreke»
HUCH rpaMMHOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nedexue" 03641000008230000
07
CpOK JeiicTBus: Oec-
CPOYHO
6 | IIporpammuas cucte- | AO «Anrtumia- | Jluuensuwonnoe | https://reestr.digital.g | JluuenzuoHuslii go0-
Ma Juist oOHapysxkenust | ruat» (Poccust) ov.ru/reestr/303350/? | roeop ¢ AO «AHTH-
TEKCTOBBIX 3aMMCTBO- sphrase id=2698186 TuIaruar ot
BaHMH B y4eOHBIX U 16.05.2025 Ne 10567,
HayYYHBIX padoTax CPOK AEHUCTBUSL: C
«Antumnaruatr BY3» 16.06.2025 no
(https://docs.antiplagia 15.06.2026
us.ru)
7 Acrobat Reader Adobe Systems | CoGomHO pac- - -
- IPOCMOTp IOKyMEH- IPOCTpaHsIeMoe
toB PDF, DjVU
8 Foxit Reader Foxit CBo06oaHO pac- - -
- IPOCMOTp JIOKYMEH- Corporation OpPOCTPaHsIEMOe
toB PDF, DjVU
7.4.5. Pecypcbl uHGOPMAIIMOHHO-TEJIEKOMMYHHUKAMOHHOM ceTn « MHTEp-
HET»
1. CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/
2. http://www.statsoft.ru.
3. http://matlab.exponenta.ru.
4. www.xjtek.ru.

7.4.6. llndpoBbie HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM MPO-

mecce
LMS-mrardpopma Moodle
BuptyansHas nocka Mupo: miro.com
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

Bupryansnas nocka SBoard https://sboard.online
Buprtyansnas nocka Padlet: https://ru.padlet.com
O6naunsbie cepBuchl: Anaexc.Auck, Obmako Mail.ru
Cepsucsl onpocos: Arnexc ®opmer, MyQuiz
Cepsucel Bugeocsssu: Suaexc renemoct, Webinar.ru

Cepauc

COBMECTHOM  paboThI
http://www.trello.com

Hag MOpOCKTaMHu I

HEOOJIBIIINX Trello

TpyIII

7.4.7. lilndpoBbie TEXHOJIOIMU, IPUMEHsIeMbIe IIPH U3YYCHUU AUCHMIIUHbBI

Ne | Hudpossie Texuonorun | Bunel yuebHoit pabotsl, Bbinon- | DopmMupyembie
HsEMbIC C TPUMEHEHHUEM TU(PpO- | KOMIETEHIIUN
BOM TEXHOJIOTUH
Oo0aayHbI€e Jlexun VK-1, IIK-2
TEXHOJIOTUH [IpakTuueckue 3aHITHS
(JIaGopaTopHbIe pabOTHI)
boabuine 1aHHbIE Jlexun VK-1, I[IK-2
[IpakTrueckue 3aHATHS
(JTabopatopHbIe padOTHI)
TexHogoruu Jlexknuu VK-1, TIK-2
OecnipoBoHOili cBsA3M | [IpakTuueckue 3aHATUSA
(JIaGopaTopHbie pabOTHI)
Hosble Jlexun VK-1, IIK-2
NPOU3BOACTBEHHbIE [IpakTrueckue 3aHATHS
TeXHOJIOTHH (JTabopaTopHbie pabOTHI)

8. MaTtepuanbHo-TexHMnueckoe obecneueHme aMcumninmHel (Moayns)

YuyeOHas ayAuTOpuUs A5
MPOBENEHHS 3aHATHH JIeK-
LIMOHHOTO THUIIA, 3aHITHH
CEMHUHAPCKOTO THIIA, KyP-
COBOT'O MTPOCKTUPOBAHHUS
(BBITTOTHEHUS KYPCOBBIX
paboT), TPYIIIOBEIX U WH-
JVBHYaTbHBIX KOHCYJIbTa-
LU, TEKYLIEro KOHTPOJIS U
MPOMEKYTOUHOM arTecTa-
uu (r. MU9ypuHCK, yII.
WnTepHanmonansHast, 10M
Ne 101, 3/417)

1. BA®-A BonsTammnepdazomeTp ¢
JIByMsI KIICIIIaMU (MHB.
Ne2101045320)

2. Bmaromep it mouBst 46908 (uHB.
Ne2101045233)

3. Jansnomep npod.BOSCH (unB.
Ne2101045234)

4. KapmaHHBI KOMIIBIOTED (MHB.
Ne2101042441)

5. KoTpomep 1j1si cucTeM OTOIJIEHUS
u ropsraero BomocHabxkenus (TPM-
32-1114,01) (uHB. Ne2101045327)

6. Muxpormporeccop (MHB.
Ne2101042412)

7. Muxpockon (uHB. Ne2101065254)
8. [Inorrep HP (unB.
Ne2101045096)

9. IIpubop 3HepreTuKa MHOTO(YHK-
nnoHansHbIN [IOM-02U ¢ apxuBu-
poBaHHEM naHHBIX (31T.) (MHB.
Ne2101045330)

10. [TpubGop sHEepreTriKa MHOTOPYHK-
uuoHanbHbl [IOM-02U1 ¢ apxuBu-
poBaHMEM JaHHBIX (31IT.) (MHB.
Ne2101045331)

11. PazpaboTka-nporpaMMel
(maB.Ne2101062153)

12. IIpoektop Epson EB-S 72 (uuB

1. Microsoft Windows XP,7
(munensus ot 31.12.2013 Ne
49413124, 6eccpodHO).

2. Microsoft Office 2003,
2010 (munen3us ot
04.06.2015 Ne 65291658, Gec-
CPOYHO).

23



Ne2101045098)

13. Kotpomiep i cUCTeEM OTOILIE-
HUSI M TOPSYEr0 BOJOCHA0XKEHUS
(TPM-32-1114,01)
(neB.Ne2101045327)

14. MPI-508 U3mepurens napamer-
POB 3JeKTp0oOE30MaCHOCTH 3IEKTPO-
ycraHoBOK. [Ipubop ananoro-uug-
poBoii (nHB.Ne2101045319)

15. IIpunaTep (mHB. Ne2101042423)
16. Xonoguneauk "Samsung"SG 06
DCGWHN (unB.Ne210105328)

17. Hudporoii ammmapat Olimpus E-
450 (nuB.Ne2101065306)

18. Dkpan Ha wTaTtuBe Projecta
(mHB.Ne2101065233)

19. Kommerotep TopHago Cope-2
(meB.Ne1101044319, 110104318,
110104317, 1101043116,
110104315, 110104314, 110104313,
110104312)

20. Hoytoyx NB
(ueB.Ne1101043285)

21. Hoytoyx Acer eME732G-373
G32 Mnkk Ci3 370M/3G/320/512
Mb Rad HD5470/DVDRWWEF/Cam
(maB.Ne1101047359)

22. HoytOyx Sam sung NP-RV408-
A01
T3500/2G/250G/iGMA/DVDRW/Wi
Fi/W7HB/14HD LED
(neB.Ne1101047357)

23. KoHueHTparop
(maB.Ne1101060926)

24. CriyTHHKOBas HaBuraius Desay
(muB.Ne110104311, 110104310,
110104309, 110104308, 110104307)
25. HoytOyk Sam sung NP-RV408-
A01 T3500/2G/250G/iGMA/DV-
DRW/WiFi/W7HB/14HD LED
(maB.Ne110107356, 110107355,
110107354, 110107353, 110107352,
110107351, 110107350)

26. Konsektop "Edisson" S05 UB
(u=B. Ne 000000000012277)

27. Cuetunk Boasl METEP CB-15
(ropstaeii) (wHB. No
000000000012009,
000000000012010)

28. Cuetuuk Boasl METEP CB-15
(xomonHO#) (MHB. Ne
000000000012007,
000000000012008)

29. YBnaxkaurtens Bo3ayxa "Polaris"
PUH 1545 6enprit/cunnii 30W
yIIBTPa3BYK (MHB. Ne
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000000000012280)

30. D1 5001 dazoykaszarensb (MHB.
Ne 000000000011983)

31. boxopess! (MHB. Ne
000000000015361)

32. Ilepometp PT-8811 (uuB. No
000000000017574)

33. [Nonetunometp (uHB. Ne
000000000017567)

34. HaGopsI 1eMOHCTPAITHOHHOTO
000pyIOBaHUSI U yU4COHO-HATIISTHBIX
ocoOuii.

KommnbrorepHasi TeXHUKA TOAKIIIOYE-
Ha K ceTH «HTEpHET» U 0becnieueHa
goctynoMm B OMOC yHuBepCcHUTETA.

YueOHas ayautopus A
MPOBEJICHUS 3aHITUI CEMU-
Hapckoro Tuna (Jiaboparo-
pUst DIETPOTEXHUKH H AJICK-
TpOHUKH) (T. MUYypHHCK,
yi. HTEpHAaUMOHaIbHAas,
nom Ne 101, 3/415)

1. 'eneparop BBIC.4acTOTHI (MHB.
Ne1101044303)

2. I'eneparop curHana (MHB.
Nel1101044304)

3. JlabopaTopHbIi
crern(naB.Ne1101044215,
1101044214, 1101044213,
1101044212, 1101044211,
1101044210, 11010442009,
1101044208)

4. JlazepHubiii uzmydarens JIITY-101
(unB. Ne1101060921)

5. Manunynsarop MII-9 (unB.
Nel101044171)

6. Hoyroyk Acer eME732G-373 G32
Mnkk Ci3 370M/3G/320/512 Mb
Rad HD5470/DVDRWWEF/Cam
(uHB. Ne1101047358)

7. Ocnonorpad C-1-112 (uHs.
Ne1101044301)

8. Ocnonorpad C-1-73 (uHB.
Ne1101044302)

9. BHenHwmii 5KpaH ,B KOMIUIEKTE C
I1O Hot Find-L (uaB. Ne2101045105)
10. Kommerorep Ilertnym-3 (uHB.
Ne1101042563)

11. Komnetorep P-4 (unB.
Nel101041463)

12. Kommerotep C-500 (wHB.
Ne2101041452)

13. O6bextuB 24 L ST crannapTHbIi
(uHB. Ne2101045104)

14. Hoyt0yk ASUS (uHB.
Ne2101045095)

15. TeroBU30p C BUACOKAME-

poii ,6e3 BHemrHero 3kpaHa HotFind
(nHB. Ne2101045106)

16. Merometp (nuB. Ne2101062193)

1. Microsoft Windows XP,7
(mumen3us ot 31.12.2013 Ne
49413124, 6eccpodHO).

2. Microsoft Office 2003,
2010 (umenH3us ot
04.06.2015 Ne 65291658, 6ec-
CPOYHO).

ITomemenue uid camocTo-
SATeNbHON paboThI (T. Mu-
YYPHHCK, Y. MHTepHanu-

1. KommbroTep B cocTaBe: npoleccop
Intel 775 Core Duio E440, mouuTop
19" Acer (uuB. Ne 2101045116,

1. Microsoft Windows 7 (;1u-
mensus ot 31.12.2013 Ne
49413124, 6eccpodHoO).
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oHanbHas, 1.101 - 4/10)

2101045113)

KoMneroTrepHas TeXHUKaA IOJKITIOYE-
Ha K ceTH «/HTepHEeT» 1 obecrieueHa
noctynom B OMOC yHuBepcurera.

2. Microsoft Office 2010 (su-
nen3ud ot 04.06.2015 Ne
65291658, beccpouno).

3. Cucrema KoHcynbpTaHT
[Lroc, norosop ot
10.03.2017 Ne
7844/13900/2C;

Cucrema Koncynerant Iltoc,
noroBop oT 20.02.2018 Ne
9012 /13900/2C;

Cucrema Koncynprant [Tmroc,
noroBop oT 01.11.2018 Ne
9447/13900/3C;

Cucrema Koncynsrant [Tmroc,
norosop oT 26.02.2019 Ne
9662/13900/9C.

4. DneKTpOHHBIN TepUOTHU-
yecKkuil cripaBoyHuK «Cucre-
ma TAPAHT», noroBop ot
27.12.2016 Ne 154-01/17;
ONeKTPOHHBIH MepHoye-
CKUM cripaBOYHUK «CucTema
I'APAHT», noroop ot
09.01.2018 Ne 194-
01/2018C[1; DnexTpoHHBIN
MIEPUOANYECKUH CIIPABOYHHK
«Cucrema ’APAHT», noro-
Bop o1 02.07.2018 Ne 194-
02/2018C/I.

5. IlporpammHoe obecrieue-
Hue «Antumuiaruat. BY3»
(JIMLIEH3UOHHBIN 1OTOBOP OT
21.03.2018 Ne193, 6eccpou-
HO; JIMIIEH3UOHHBIN T0TOBOP
ot 10.05.2018 Nel93-1, Gec-
CPOYHO).

6. NudopmammonHo-00pa3o-
BaresnbHas nporpamma «Po-
cMeTo» (OroBOp OT
17.07.2018 Ne 2135).

7. Jluuensuonnoe 110 UTC
1C: Ilpeanpustue 8.3z, UTC
1C: Yuusepcurer lIpod
(xoHTpakT ot 19.04.2016
Ne(0364100000816000015,
cpok aeiicteus 19.04.2017).
8. Jlunensmonnoe [10 UTC
1C: Ilpeanpustue 8.3z, UTC
1C: Yuusepcurer [Ipod
(xouTpakT ot 16.05.2017
Ne(0364100000817000007,
cpok aeiicteus 07.11.2018).
9. JIuuensuounnoe 110 UTC
1C: Ilpeampustue 8.3z, UTC
1C: Yuusepcurer [Ipod
(xonTpakT ot 05.06.2018

26




Ne(0364100000818000016,
cpok nerictus 07.11.2019).

Pabouas mporpamma IUCHUIIIIUHBI COCTAaBJIEHA B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO —
OakanaBpuat no HampasieHuto noarotosku 09.03.01 MnpopmaTtruka 1 BEIYUCIUTENbHAS TEXHU-
Ka, yTBepXkAeHHOT0 nprkazoM MunoOpHayku P® ot 19.09.2017r. Ne929.
ABTOpBI — f01IeHT Kadeapsl MaTemMatuky, pusuku u UT Bposrynosa H.IT.,

CT.NpenojaBatenb kapeapsl MatemaTuku, pusuku u UT [Nuenunuesa H.B.

PenienzeHt — 3aBemyromuii kadeapoil CTaHIApTH3AIUH, METPOJIOTHH M TEXHUYECKOTO
CepBHca, K.T.H., IOLIEHT XaTyHieB B.B.

Pabouas nporpamma pazpadortana B coorBetcTBuu ¢ TpedoBanusmu GI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl MareMaTHKU, GU3UKH U MHGOPMAIMOHHBIX
texHosoruid. [IpoTokon Ne 6 ot «14» mas 2024 r.

[Iporpamma paccMOTpeHa Ha 3aceAaHUU Y4eOHO-METOAMYECKOW KOMUCCUN MH)KEHEPHOTO
unctutyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 r.

[Iporpamma yTBepkJeHa PemenneM yueOHO-METOIMUECKOTO COBETa YHMBEPCHTETA MPO-
ToK0J Ne 09 ot 23 mas 2024 rona.

[Iporpamma nepepaboTana u A0MOTHEHA B COOTBETCTBHUH ¢ TpeboBaHusiMu @I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKH, (GU3UKH U HHHOPMALOHHBIX
texHosoruit. [IpoTokon Ne 8 ot «7» anpens 2025 r.

[Iporpamma paccMOTpeHa Ha 3aCeAaHUU Y4eOHO-METOAMUYECKOW KOMUCCUN MH)KEHEPHOTO
uncturyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 8 ot 14 anpens 2025 r.

IIporpamma ytBepkaeHa PemeHueM y4eOHO-METOAMYECKOIO COBETAa YHUBEPCUTETA
nporokoi Ne 08 ot 23 ampens 2025 roza.

[Tporpamma nepepaboTana u A0MOIHEHA B COOTBEeTCTBHUM ¢ TpeboBanusimu ®I'OC BO.

[IporpamMma paccMoTpeHa Ha 3acefaHuM Kadeapbl MareMaTHKH, GU3UKH U HHGOPMAIIMOHHBIX
texuonoruii. [Tpotokosn Ne 6 ot «6» ampesnst 2026 T.

[Iporpamma paccMOTpeHa Ha 3aceaHUuU Y4eOHO-METOAMYECKOW KOMUCCUN HH)KEHEPHOTO
unctutyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 8 ot 13 anpens 2026 r.

[Iporpamma yTBepkJieHa PemenneM yueOHO-METOJMUECKOTO COBETa YHMBEPCHUTETA MPO-
TokoJa Ne 07 ot 22 ampens 2026 rona.

OpuruHan qOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTuku, (GU3NKU U HHPOPMAIIMOHHBIX
TEXHOJIOTHH.
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