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1. lleab ocBOEHUSI AMCUUTIIMHBI

[enpto ocBoenus muctumuinHbl «[IpoekTupoBanre HHPOPMAITMOHHBIX CUCTEM) SIBJISICTCS
MOATOTOBKA 0akajaBpOB K MPOEKTUPOBAHHUIO U OGOPMIICHUIO TEXHOJIOTUYECKHX MPOLIECCOB U3-
TOTOBJICHUS U3/ICNIUNA C TPUMEHEHUEM CPEICTB aBTOMATU3ALINH.

[Tpenmer nucuurumnbl «IIpoekTupoBanre MHGOOPMALMOHHBIX CUCTEM» — MOJIEIH TEX-
HOJIOTUYECKUX TIPOIECCOB MEPeOPabOTKH CEINbCKOXO3IHCTBEHHOTO CBIPhS, TEOPHS] UMHUTAIIHOH-
HOI'0 MOJICIMPOBAaHUS, CPEJCTBA KOMITbIOTEpHOT0 MoaenpoBanus B cpene MATIIAD u ap.

3amaun TUCIUIUIMHEI 3aKJTFOYAI0TCS B U3YYCHUU OOIIMX MPUHIIUTIOB UMHUTAIMOHHOTO MO-
JIeJIMPOBAHUS, COCTABICHHUSI UMUTALIMOHHBIX MOJEJCH OTIENbHBIX ONepalyii ¥ MPOU3BOJCTB U
MPOBEACHUS UMUTALIMOHHOTO SKCIIEPUMEHTA.

[Ipn ocBOoeHMH NaHHON IUCHMIUIUHBI YYUTBHIBAIOTCS TPYAOBbIE (DYHKUIMU Mpodeccuo-
HAJIbHBIX CTaHJIapTOB 06.026 "CucTeMHbII aIMUHUCTPATOP uH(pOpMaIINOH-
HO-KOMMYHHUKAIIMOHHBIX CUCTEM", YTBEP)KJIEHHBIN MpHKa30M MHHUCTEPCTBA TPyAa U COLUATb-
HOM 3ammThl Poccuiickoit @enepanuu ot 5 oktsi0ps 2015 r. Ne 686H.; IIpodeccuonanbHblit
cranaapr - "Cucremubiii nporpamMmmuct” 06.028, yTBepK1€HHbIN NpUKa30M MUHHUCTEPCTBA TPY/1a
U conuanbHoM 3ammThl Poccuiickoit @enepannu ot 5 okTsiops 2015 1. Ne 685H.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHO NMPOrpaMMbl

Hucuunnuna «I[IpoektupoBanre HHGOPMALIMOHHBIX CHCTEM) SIBISIETCS JUCIUIUIMHON ya-
cti, GopMHUpyEeMOii yyacTHUKaMu o0pa3oBaTelbHbIX oTHOIeHuH yactu (1. B.06).

Matepuan QUCHUIUIMHBI OCHOBBIBAETCS HA OMOPHBIX 3HAHUAX, YMEHHSIX W HaBBIKax
TaKuX JAUCHUIUINH, Kak: «MHpopmarnkay. TecHO B3aUMOCBSI3aHBI ¢ TAaKUMHU JUCIUTUTHHAMH,
kak: «Maremaruueckuii  aHanu3», «@Pusukay, «MeTponoruu, CTaHIApTU3AlMS U
ceprudukarnms”’. Croyxkur 0a30d I TPOXOXKICHUS TPOU3BOJCTBEHHOW TIPAKTHKH I10
MOJIYYEHUIO MPOPECCUOHANBHBIX YMEHUI U OMBITa MPO(eCcCHOHANBHOMN AeSITENFHOCTH, 3aIIUThI
BBIITYCKHON KBaTH(PUKAIMOHHON pabOTHI.

3. [Inanupyemble pe3yabTaThl 00y4eHUs MO TUCHUILJIMHE, COOTHECEHHbIE ¢

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00Pa30BaTeJIbHON MPOTrPaMMbI

B pe3ynbrare u3ydeHus AUCHUILTUHBI 00YJaroLUiics JOIKEeH OCBOUTh (DYHKIIUU:

TpynoBas (yHKuMsS — ymnpaBieHHE AOCTYNIOM K MNPOTpaMMHO-alNapaTHbIM CpEeACTBam
MH(OPMAIMOHHBIX CITYKO HH(POKOMMYHUKAIIMOHHON cucteMbl. C/02.6

TpynoBbie nelicTBUS - TEXHUYECKAs MOJIEPIKKA MOJIb30BATENEH B Ipeienax BbACIECHHBIX
30H OTBETCTBEHHOCTH IO BOIpOcaM (PYHKIIMOHUPOBAHUS MPOTrPaMMHOro oOecledeHus Ha KO-
HEYHBIX YCTPOMCTBAX IOJIb30BATEIIEH.

Tpynosas ¢pynkuus - Co3gaHue MHCTPYMEHTAJIBHBIX CPEICTB MporpaMmupoBanus. A/04.6

TpynoBeie nelictBusa: OmnpeneneHue nepeuHss HEOOXOAMMOM Ui CO3/IaHUS WHCTPYMEH-
TaJbHBIX CPEICTB IMPOrpaMMHUPOBAHUS TEXHUYECKOW AokyMeHTaunuu; OcBoeHHue HEeoOX0IuMOi
JUI CO3JJaHUsl MHCTPYMEHTAJIBHBIX CPEJICTB MPOrpaMMHUPOBAHUS TEXHUYECKOM HOKYMEHTAIUH;
Pa3paboTka mcxomHoro kojma u co3gaHue OWHAPHBIX (PailIOB MPOrPaMMHOTO 00ECTICUEHHUS CO-
3/1aBa€MbIX HMHCTPYMEHTAJIBHBIX CPEJICTB MPOrpaMMHUpPOBaHUSA; TecTUpOBaHHWE MPOrPaMMHOIO
o0ecreyeHus: CO3/1aBaeMbIX HHCTPYMEHTAIBHBIX CPEJICTB IPOIPAMMHUPOBAHUSI.

OcBoeHMe OUCHUILIMHBI HAllPaBJIeHO Ha (YOPMHUPOBAHHE KOMITETEHIIHI:

VYK-1. CniocoGeH OCymIeCTBIATh MOMCK, KPUTUYECKUHA aHaIM3 U CHUHTE3 HH(OpMAIHH,
MPUMEHSTh CHCTEMHBIH TTOJIXO/T TSI PEIICHHUS TIOCTaBIICHHBIX 3324

[1K-1. Cnocoben pa3pabaTbiBaTh KOMIIOHEHTHI allapaTHO-NPOrPAaMMHBIX KOMIUIEKCOB U
0a3 TaHHBIX, UCTOJIb3Ys] COBPEMEHHbIE MHCTPYMEHTAJIbHBIE CPEICTBA U TEXHOJOTHUHU MPOrpaM-
MUPOBaHHS

[1K-2. ctoco6eH 000CHOBBIBATh MPUHUMAEMbIE IIPOCKTHBIE PENICHHS, OCYIIECTBISTH IO~
CTaHOBKY U BBIIIOJHATH SKCIIEPUMEHTHI 110 MPOBEPKE X KOPPEKTHOCTH U 3PPEKTUBHOCTH



Konu Kon u Hanme- Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHs
HaVIMEHO- | HOBaHHE MHIU-
BaHUE KaTtopa JOCTU- HU3KAH (I0mopo- TIOPOTOBBII 0a30BbIi IPOABHHYTHIN
YHHBEp- JKCHHS YHUBEP- TOBEIH, KOMIIE-
CaNbHOU CaJIbHBIX KOM- TeHIHA He cop-
KOMIIe- TIeTeHINI MHpPOBaHa)
TEHINH
YK-1. NA-1yka— He moxer ana- Cnabo aHanmm3u- Xoporo aHaH- OTIMYHO aHAIH3U-
CnocobeH | AHanuzupyer JU3UPOBATH 3a- pyeT 3azady, BbI- | 3UpYeT 3ajauy, pyeT 3azady, BbI-
ocy- 3ajaudy, BblJe- Jlady, BBIIEISISl eée | Jiensis ee 0a30Bble | BbLIeNsis ee Oa- Jiensist ee 0a3oBbIC
IIECTBIITE | Jisisi ee Oa3oBble | 0a30BBIE COCTAaB- | COCTABIIOLIKE, 30BBI€ COCTaB- COCTaBIIAIOLINE,
TMIOUCK, COCTaBIIAIONINE, | JIAIOLIUE, HE c11a00 OCyIIECTB- | JISIOIUE, XOPOIIO | OTJIUYHO OCY-
KpUTHYE- | OCYILECTBIIAET OCYILIECTBIIIET JsIeT JeKOMIIO- OCYILECTBIISAET LIECTBIISET 1EKOM-
CKuit JICKOMITO3UIMIO | JEKOMIO3HLIUIO 3ULUIO 33/1a41 JIEKOMIIO3ULIUIO MO3ULIMIO 3a7a4u
aHam3 1 3aa9n 3a1aun 3a1a9n
CHHTE3 N-2yx-1 - He moxer Haxo- He nmocratouno JloctatouHo VYcenemHo HaxoauT
uHpOp- Haxonut n ITUTH U KPUTHYE- | YETKO HAXOOUT U | OBICTPO HAXOMUT | M KPUTHUCCKH
MAIHH, KPUTHICCKH CKHU aHAJH3HPO- KPUTHYICCKH aHa- | M KPUTHICCKH aHAN3UPYeET UH-
npuMe- aHAITN3UPYET BaTh HH(pOpMa- JTU3UPYET UH- aHaM3UpyeT MH- | QopmMaruro, Heoo-
HATH CH- HHPOPMALIHIO, U0, HEOOX 0T~ thopmarmro, He- (dhopmarmro, He- XOUMYIO JUISL pe-
CTEMHBIH HEOOXOTUMYIO MYIO JUIS perie- 00X0AUMYTO IS 00X0AUMYTO IS IICHUS TIOCTABIICH-
MOJXO0J JUTSL PELICHUS HUS TIOCTaBJICH- pereHus mno- pelIeHus 1mo- HOM 3a7ayu.
I pe- MMOCTaBJICHHOM HOM 3a7a4u. CTaBJICHHOM 3a- CTaBJICHHOM 3a-
HICHHS 3aJauH. Jlauu. Jlauu.
MOCTaB- N-3yk1 — He moxer pac- Cnabo paccMar- HocrtaTouHo YcnemHo pac-
JICHHBIX PaccmarpuBaet CMOTPETH BO3- PpHBACT BO3MOK- ObIcTpO pac- CMaTpHUBacT BO3-
3ajad. BO3MOXXHbBIC MOXHBIC BapH- HBIC BapHUAHTHI CMaTpHUBacT BO3- MO>XHBIC BApUAHTHI
BapHaHTEHI pe- AHTHI peIICHUS peIIeHNs 3aJa9d, | MOXXHBIC BapH- pelIeHus 3a1a4H,
IICHUS 33/1a4M, | 3a7a4YM U OLEHHUTH | YTOOHI OIICHUTH AHTHI PEeIICHUS OIICHUBAs UX JI0-
OIICHUBAS MX WX JOCTOMHCTBA M | WX TOCTOWHCTBA U | 33Ja4H, YETKO CTOWHCTBA U HEIO-
JIOCTOWHCTBA U | HEIOCTaTKH. HEIOCTaTKH. OILICHUBAs WX O- | CTaTKH.
HEIOCTaTKH. CTOMHCTBA U He-
JIOCTaTKH.
Na-4yka— He moxer rpa- He nocratouno Hocrtarouno rpa- | O4eHb rpaMOTHO,
I'pamortHo, 510- MOTHO, JIOTUYHO, rpaMoOTHO, JIO- MOTHO, JJOTUYHO, JIOTUYHO, apry-
THYHO, apry- apryMeHTHUPOBAHO | THYHO, apTyMeEH- apryMeHTHpPOBAHO | MEHTHPOBAHO
MEHTHUPOBAHO chopMHUpOBaThH THPOBAHO (op- (dhopmupyer cob- dbopmupyet cod-
thopmupyer COOCTBEHHBIE MHpYET c00- CTBEHHEIE CYXK- CTBEHHBIE CYXKJIE-
CO6CTBCHHI)I€ CYXJICHUA U CTBCHHBIC CYyXK- JCHHUA U OLICHKU. HUS U OLICHKH.
CYXIEHHUS U oueHku. He ot- JICHUS U OLICHKH. Xopoio otinya- | beictpo oTianuaer
omeHkd. Otim- | ymgaet paktel oT | Crmabo oTimaaeT eT (baKTeI OT (akTHl OT MHCHUH,
gaeT (aKTHI OT MHCHHI, HHTEP- (hakTeI OT MHE- MHEHHH, HHTEP- HHTEpIpeTaNni,
MHCHHH, HH- TpeTaruii, OIICHOK | HUH, HHTepIpe- TIPETAaIHii, OIICHOK | OLICHOK U T.1. B
TePIIPETAIHH, U T.J. B PacCyx- TaIid, OCHOK U | M T.JI. B PaCCyX- paccyXKICHUIX
OIICHOK W T.J. B | ACHUSIX APYTUX T.JI. B paccyxne- JICHUSAX IPYTUX NIPYTUX YIACTHUKOB
PpacCyXKaACHUAX Y4aCTHHUKOB A€~ HUSAX IPYTUx YYaCTHUKOB A€~ ACATCIBbHOCTHU
APYTux y4act- TCJIBbHOCTHU Y4aCTHHUKOB €~ TCJIIbHOCTHU
HUKOB Jes1- TCJIIBbHOCTHU
TEIBHOCTH
WUA-5yk1— He moxer onpe- Cnabo onpezens- | Xopoio onpene- | YCIHENHO onpee-
OnpeﬂenﬂeT )5 JCIIUTHh U OLICHUTH €T U OLICHUBACT JIAA€T U OLICHUBACT JIA€T U OLICHUBACT
OIIGHUBAET IO- MOCTIECTBHSA MOCTIECTBHSA TTOCTICICTBUS MTOCTIEICTBHS BO3-
CIEICTBUS BO3- | BO3MOXHBIX pe- BO3MOJKHBIX pe- BO3MOJXKHBIX pe- MOXHBIX PELICHUH
MOXHBIX pe- IICHUH 3aJ1auul. IIEHUH 3aJ1auul. LIEHUH 3a/1a49H. 3a1a4H.
LICHUH 3a]JauH.
[K-1. WUA-1nk1 —3Ha- | He 3naer cucremy | Cnabo 3Haer cu- Xopo1o 3HaeT OTin4HO 3HaeT
CIIOCOOEH | €T CHCTeMY Me- | METOJIOB H CIIO- CTEMY METOJIOB U | CHUCTEMY METOJIOB | CUCTEMY METOJOB U
pa3paba- TOJIOB U CIIOCO- | co0OB cOopa u croco0oB cOopa u | u criocoboB coopa | cocoOoB coopa u
TBHIBaTh 60B cbopa u aHaJIM3a KOMIIO- aHaJIM3a KOMIIO- 1 aHaJIn3a KOM- aHaJIM3a KOMIIO-
KOMIIO- aHaJIn3a KOM- HCHTHI armapar- HCHTHI armapar- IIOHCHTHI aIlria- HCHTHI anmapar-
HEHTBI IOHEHTHI alllla- | HO-IPOTPAMMHBIX | HO-IIPOTpaMMHBIX | part- HO-IIPOrPaMMHBIX




anmnapar-
HO-TIpOrpa
MMHBIX
KOMILIEK-
coB 1 0a3
JIaHHBIX,
UCTIONB3Ys
coBpe-
MEHHBIE
HHCTPY-
MEHTaJb-
HBIE
CpEeICTBa U
TEXHOJIO-
THH TIPO-
rpamMMu-
poBaHus

par-
HO-TIPOrpaMMH
BIX KOMIIIEKCOB
u 0a3 TaHHBIX

KOMIIJIEKCOB U 0a3
JTAHHBIX

KOMIIJIEKCOB U 0a3
JTAHHBIX

HO-TIPOTPAMMHBIX
KOMIIJIEKCOB 1 0a3
JAHHBIX

KOMIIJIEKCOB U 0a3
JTAaHHBIX

WJ-2nk-1
—yMeer ocy-
IIECTBIIATE cOOp
Y aHaJIU3 HC-
XOIHBIX JAaHHBIX
JUIsl pa3paboTKu
KOMIIOHEHTOB
amnmapar-
HO-TIPOTPaMMH
BIX KOMILIEKCOB
n 0a3 JaHHBIX,
UCIIONB3YS CO-
BpPEMEHHbIE
HUHCTPYMEH-
TalbHbBIE CPe/l-
CTBa U TEXHO-
JIOTHH TIPO-
FpaMMI/IpOBaHI/I)I

He ymeer ocy-
HIECTBIIATH cOOp U
aHaJIn3 UCXOIHBIX
JIAHHBIX TSI pa3-
pabOTKH KOMIIO-
HEHTOB arnmapar-
HO-TIPOrPaMMHBIX
KOMILIEKCOB H 0a3
JAHHBIX, UCIIOJIb-
3ysl COBPEMEHHBIE
MHCTPYMEHTAIIb-
HBIE CPE/ICTBA U
TEXHOJIOTHH TPO-
rpaMMUPOBaHUSI

Cnabo ymeer
OCYIIECTBIISTH
cbop u aHANMH3
HACXOIHBIX JIaH-
HBIX JJISI pas3pa-
0OTKH KOMIIO-
HEHTOB anmapar-
HO-TIPOrPaMMHBIX
KOMILIEKCOB U 0a3
JAHHBIX, UCITOJIb-
3ysl COBpEMEHHbBIC
MHCTPYMEHTAIIb-
HBIE CPE/ICTBA U
TEXHOJIOTHH TPO-
rpaMMUPOBaHUSI

Xopouio ymeer
OCYIIECTBIISTH
cOop u aHANMM3
HCXOIHBIX JaH-
HBIX JUTS pa3pa-
OOTKH KOMIIO-
HEHTOB armapar-
HO-TIPOTPAMMHBIX
KOMILIEKCOB U 0a3
JAHHEIX, UCIIOJIb-
3ysl COBPEMEHHbBIE
HHCTPYMEHTAb-
HBIE CPEJICTBA U
TEXHOJIOTHH TIPO-
rpaMMHUPOBaHHUSI

B coBepuieHcTBe
YMeeT OCYILIeCTB-
JSATH cOOp U aHAIHM3
HCXOIHBIX JaHHBIX
JUIsl pa3paboTKu
KOMITOHEHTOB arl-
napar-
HO-TIPOrPaMMHBIX
KOMIUIEKCOB U 0a3
JIAaHHBIX, UCIIOJIB3YSI
COBPEMEHHBIC HH-
CTPYMEHTAJIbHBIC
CpelCTBa U TEXHO-
JIOTHH TIPOTpaM-
MHPOBaHUS

N-3nk1 —
BJIAJICET METO-
JTUKOM cOopa u
aHajau3a KOM-
[IOHEHTOB all-
napar-
HO-TIPOrpaMMH
BIX KOMIUIEKCOB
n 0a3 JaHHBIX,
UCIIONBb3YS CO-
BPEMEHHbBIC
HHCTPYMEH-
TaJIbHBIC CPE/I-
CTBa U TEXHO-
JIOTHH TIPO-
rpPaMMHPOBAHUS

He Bnageer me-
TOJHMKOI cOopa n
aHajM3a KOMIIO-
HCHTOB armapar-
HO-TIPOTPaMMHBIX
KOMILIIEKCOB U 0a3
JIaHHBIX, UCIIOJIb-
3ysl COBpEMEHHEIC
HHCTPYMEHTAJb-
HBIE CPE/ICTBA U
TEXHOJIOI'un HpO-
FpaMMHpOBaHI/IH

Cnabo Bnazeer
METOJIMKOM cOopa
1 aHaJTu3a KOM-
IIOHCHTOB aIlllia-
par-
HO-TIPOrPaMMHBIX
KOMILIEKCOB U 0a3
JIAHHBIX, UCIIOJIb-
3ysl COBPEMEHHbBIE
HMHCTPYMEHTAIb-
HBIE CPEJCTBA U
TEXHOJIOT'UU TIPO-
rpaMMHUpOBaHUA

Xopoulo Biazxeer
METOJIMKOH cOopa
U aHAJIN3a KOM-
IIOHCHTOB aIllIia-
pat-
HO-TIPOTPaMMHBIX
KOMIDIEKCOB U 0a3
JaHHBIX, HCTIOJIb-
3ysl COBPEMEHHBIE
WHCTPYMEHTANb-
HBIE CPE/ICTBA U
TECXHOJIOTHUHU TTIPO-
TpaMMUPOBaHUA

B coBepiienctse
BJIaJIe€T METOAUKOMN
cOopa u aHanu3a
KOMIIOHCHTOB aIi-
napar-
HO-TIPOTrpaMMHBIX
KOMIIIIEKCOB U 0a3
JIaHHBIX, UCIIOJIb3YS
COBPEMEHHBIE UH-
CTpYMEHTaJIbHbIE
Cpe/ICTBa U TEXHO-
JIOTHH MpOrpam-
MHPOBAaHHS

IIK-2.
crocobeH
000CHO-
BBIBATh
MIPUHH-
MaeMble
MPOCKT-
HBIE pe-
HIEHUS,
ocy-
LIECTBIIATE
1ocTa-
HOBKY U
BBIIIOJI-
HSTB DKC-
nepu-
MEHTHI 110
MIPOBEPKE
UX KOp-
PEKTHOCTH
u 3¢ Pex-

THBHOCTH

N/-1nk-2 — 3Ha-
€T CII0COOBI
ONTUMHU3ALUU
porpamm;
MPUHIUTIBI 1
BHJIBI OTJIAKHU
MIPOrPaMMHOTO
00CCIICUCHUS;
METO/bI OLEHKH
Ka4yecTBa Ipo-
rpamMm; METO-

He 3naer cnoco-
OBl ONTUMHU3ALUH
porpamm;
TPUHLMIBL U BH-
bl OTJIAJIKH TIPO-
TpaMMHOTO o0ec-
HICYCHUS]; METO/IBI
OLIEHKH Ka4ecTBa
Hporpamm; me-
TOJIKH TIOCTa-
HOBKH 3KCIIepH-

Cnabo 3Haer
CII0COOBI ONTH-
MU3ALUH IPO-

rpamm; IpUHIU-
IIBl ¥ BUIBI OT-
JIaJIKHU TIPO-
rpaMMHOTO obec-
[IEYEHUST; METOILI
OIICHKH Ka4yeCTBa
porpamMm; Me-
TOJUKH I10CTa-

Xopowo 3Haer
CrocoOBI OTTH-
MU3aLHHU IPO-
rpaMm; IpHHIIK-
TIBI U BAJIBI OT-
JaKH1 TPo-
rpaMMHOro obec-
ICUYCHUA, MCTOJbI
OLICHKH KauecTBa
porpamm; Me-
TOJIMKH MOCTa-

OTnU4YHO 3HAeT
CIOCOOBI ONTHMH-
3allMU POrPaMM;
NPUHLMIIBL X BHIBI

OTJIQJIKH TIPO-
rpaMMHOTO obec-
MIEYESHHUS; METO/IBI
OLIEHKH KauecTBa
pOrpamMmm; MeTo-
JIMKH TIOCTAaHOBKHU
9KCTIEPUMEHTOB.

JAWUKHU I10CTAa- MECHTOB. HOBKHU DKCIIEPpH- HOBKH SKCTIEPH-
HOBKH JKCITe- MEHTOB. MCHTOB.
PUMEHTOB.
UA-2nx-2 — He ymeer o6oc- Cnabo ymeer Xopouio ymeer B coBepiiencTBe

yMeeT 000CHO-
BBIBATh IIPUHU-
MaeMble Ipo-
SKTHBIE pellie-
HHA,; BBIIIOJIHATH
SKCIIEPUMEHTHI
0 TPOBEPKE
KOPPEKTHOCTH

HOBBIBATH IIPU-
HUMAaeMBbI€ IIPO-
€KTHBIC PELICHNUS;
BBIIIOJIHATD 3KC-
NIEPUMEHTBHI 110
IIPOBEPKE KOP-
PEKTHOCTH pe-
LIEHHUH; IPOBe-

000CHOBEIBATH
MIPUHUMAEeMbIe
MPOEKTHBIE pe-
[IEHNS; BBITOJI-
HATB SKCIIEPH-
MEHTHI TI0 PO-
BEPKE KOPPEKT-
HOCTH PEILEHUN;

000CHOBEIBATH
MPUHUMAEMbIE
MIPOEKTHEIC pe-
[IEHNS; BBIITOJ-
HATb DKCIIEPHU-
MCHTEI 110 HpO-
BEPKE KOPPEKT-
HOCTH PELLEHUH;

yMmeeT 000CHOBBI-
BaTh PUHUMacMble
MIPOEKTHBIE pellle-
HUSI; BBITIOJIHSATD
OKCIICPUMEHTHI I10
HpOBEPKE KOp-
PEKTHOCTH perie-
HUH; IPOBEPSTH




peleHuit; mpo-

PATb IPOU3BOAU-

MPOBEPATH MPO-

MIPOBEPATH IPO-

MMPOU3BOAUTCIIb-

BJIaJIeCT HaBbI-
KaMH TECTHPO-
BaHUS, OTIAKH
u BepuuKanuu

HaBBIKAMH Te-
CTUPOBAHUS, OT-
JaIKH ¥ BepUPH-

Kallyuy nporpamMm.

HaBBIKAMH Te-
CTUPOBAHUS, OT-
JaKH ¥ BepUPU-
Kalliy IPOrpaMm.

HaBBIKaMH Te-
CTHPOBAHMS, OT-
JaIKA U Bepudu-
Kal[K IPOrPaMM.

BEPATH IPOM3- | TEIBHOCTH pPElle- | M3BOJUTEIBHOCTH | M3BOAMTEIBHOCTH HOCTb PEIICHHIA.
BOJUTEIBHOCTD HUH. peLICHUMN. pELIeHUH.

peLIeHH.

WN-3nx-2 — He Bmageer Cnabo Biageer Xoporto BiIageer B cosepmieHcTBE

BJIaJieeT HAaBBIKAMH
TECTHPOBAHHUS, OT-
JaIKA U BepUPH-
KalMy TIPOTrpaMM.

MPOTPAMM.

B pesynbrate OCBOEHMS JUCHUIUIMHBI OOYYarOIMICS JOJDKEH CaMOCTOSITEIbHO
npuoOpeTaTs ¢ MOMOUIbI0 HH(POPMAIMOHHBIX TEXHOJOTUH M HUCIOJIb30BaTh B MPAKTHYECKOM
NeSITeIbHOCTH HOBBIE 3HAHUS, YMEHHUS, HABBIKU, B TOM YHCJIE B CMEXHBIX 00JIACTSIX 3HAHUH.

3HATh: CHCTEMY METOJMK PEUICHUs CTaHIAAPTHBIX 3a7ay Mpo(ecCHOHAIBHOW AeATeNb-
HOCTH Ha OCHOBE MH(OpMAIMOHHOW M OMOMMOrpaduuecKoil KylbTypel ¢ IPUMEHEHHEM HWH-
(hopMaMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH M C y4ETOM OCHOBHBIX TpeOoBaHM HH()OP-
MaIlMOHHOM 0€30I1aCHOCTH; CUCTEMY METOJIOB U CII0cOO0B cOopa M aHanu3a KOMIIOHEHTHI all-
[apaTHO-IPOrPAMMHBIX KOMIUIEKCOB M 0a3 JaHHBIX
yMeTh: 000CHOBAaHHO BBIOMpATh MaTepHall Ul peIIeHUs CTaHAAPTHBIX 3a/1a4 NpoQecCuoHaIbHON
JesTeTHbHOCTH Ha OCHOBE MH(POPMALMOHHOW M OHOIMOTpaduuecKoi KyabTyphl ¢ IPIMEHEHHEM
MH(GOPMALlMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH M C y4eTOM OCHOBHBIX TpeOOBaHMH HH-
(bopMaIoHHOM 0€30IaCHOCTH; OCYHIECTBIIATh COOp M AHAIM3 MCXOJHBIX JAHHBIX JUI pa3pa-
OOTKM KOMIIOHEHTOB amIapaTHO-IPOrPaMMHBIX KOMIUIEKCOB U 0a3 JaHHBIX, MCIIONb3Ysl COBpe-

MCHHBIC HWHCTPYMCHTAJIBHBIC CPCACTBA W TCXHOJIOTHU IIPOrpaMMHUPOBAHUA, IMPUMCHATH CHU-

CTEMHBIHN noaxoa s pClICHUs IMOCTABJICHHBIX 3ajay, p8,3pa6aTI)IBaTB KOMITOHCHTHI arapar-
HO-IIPOTPaMMHBIX KOMIUIEKCOB M 0a3 JaHHBIX, MCIOJb3Ysl COBPEMEHHBbIE MHCTPYMEHTAJIbHbIC
CPEICTBa U TEXHOJIOTUH MPOTrpaMMHUPOBAHUS

BJIaJIETh: CIOCOOHOCTHI0 0OOCHOBAaHHO BBIOMPATh MaTepHall JUls pelIeHUs] CTaHJapTHBIX
3a/1a4 MpoQecCUOHANBHOMN AESITEIbHOCTH HAa OCHOBE MH(POPMAIMOHHON U Oubinorpaduyeckoit
KYJIBTYpBl C IPUMEHEHHEM HMH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C y4eTOM oc-
HOBHBIX TpeOOBaHMN MH(OPMALMOHHONW OE30MaCHOCTH; METOAMKON cOopa M aHalu3a KOMIIO-
HEHTOB aNnapaTHO-NPOIrPAMMHBIX KOMIUIEKCOB M 0a3 JaHHBIX, MCIOJIb3ys COBPEMEHHbIE HH-
CTPYMCHTAJILHBIC CPEACTBA U TECXHOJIOTUH MTPOTpaMMHUPOBAHUA.

3.1. MaTpuia cooTHeceHHMsI TeM/pa3aei0B JTUCHUUIIMHBI (MO1YJIsI) H
(¢opMupyembIX B HUX 0011eNPO(PEeCCHOHATBHBIX M MPO(EeCCHOHATbHBIX
KOMIIETEeH UM

TeMbl, pa3aensbl TUCHUTITMHBI Komnerennmu
YK-] TK-1, Kozm(/)flleuciio
[IK-2T1K-2 .
KOMIIETEHITUH
Paznien 1. BRenenue B MOJIeTMpOBAHNE
Tema 1. CucteMbl 1 MOAEIIH + + 3
Tema 2. JInHaMHUYECKHE CUCTEMBI + + 3
Tewma 3. [locTpoeHne MareMaTnuecKo MOJIENH + + 3
Tewma 4. [Ipeacrapnenue u 06pabOTKa JaHHBIX B + + 3
CHCTEMAaX U MOJEIIIX
Pasnen 2. Cpensl pazpaboTku

Tema 5. Cpenna TMHAMUYECKOTO MOAEITUPOBAHUS + + 3

Matlab

Pasnen 3. Umurarmonnoe MojenupoBanue B makere Matlab




Tema 6. OCHOBBI HMUTAILIMIOHHOTO MOJIETUPO- + + 3
BaHUS.

Tema 7. AHaAIUTHYECKOE MOJICTUPOBAHKE TIPO- + + 3
1IECCOB CEJIbCKOX03IMCTBEHHOTO MPOU3BOJICTBA

Tema 8. IMuTaninoHHbIE MOJIETH CEILCKOXO- + + 3
3sTUCTBEHHOTO MTPOU3BOJICTBA

Htoro 24

4. CTpyKTYypa " coepkaHne TUCHUUILTHHbI
OO0miast TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 4 3aueTHBIX enuHulibl (144 akaz. daca).

4.1 O0beM TMCUMIIMHBI U BU/IbI YUeOHOIi padoThl

Bcero ak. yacos

Buasl 3ansTuit Ounas popma | 3aounas ¢popma
o0yueHHs o0y4yeHus
(8cem.) (5 xypc)
OO6m1ast TpyA0€MKOCTh JUCIIUTUIMHBI 144 144,
KonTakTHas paboTa 00y4aromuxcs ¢ MpernoaBaTesieM, 48 14
B T.4.
ayJTUTOPHBIC 3aHATHUS, U3 HUX 48 14
JIEKIIUHA 24 4
nmabopaTopHbBIE paObOTHI 24 10
CamocTosTenbHas pabota o0ydaronmxcs 60 121
npopaboTka y4eOHOTro Marepuaia Mo JUCIUIUINHE 30 91

(KOHCTIEKTOB ~ JIGKIIMH, Y4eOHUKOB, MaTEpPHAIOB
CETEBBIX PECYPCOB)

BBITIOJIHCHUE UHAUBUAYAJTbHBIX 3aaHUI 15 15
MOATOTOBKA K MOZYJIIO 15 15
Kontpons 36 9
Byt uTOroBoro KOHTpOJISI JK3aMeH JK3aMeH
4.2 Jleknuu
O0BeM B ak. yacax
Ouynasg | 3aounas DOPMIDYEMLLE
Ne Tewmsl nexiuit dopma | ¢dopma PMHDY
KOMIIETEHIIUN
o0yde- | o00Oyue-
HUS HUS
Paznen 1. BBenenue B MoJienupoBaHNe
Beenenue. Llenu u 3amaun QUCIIUTIIIHHEL
1. 2,0 1,0
Tema 1. CucteMbl 1 MOJEIH
2. | Tema 2. JIuHaMHUUECKHE CHCTEMBI 2,0 YK-1, TIK-1,
TIK-2
3. | Tewma 3. IlocTpoeHne MaTeMaTUYECKOM MOAETU 2,0 YK-I%[,KEK-L
Tewma 4. TlpeacraBnenue u 06pabOTKa TaHHBIX B VK-1, TIK-1,
4. | cucreMax U MOJEIISX 2,0 TIK-2
Pasnen 2. Cpensl pazpaboTku
5 Tewma 5. Cpena TMHAMHUYECKOTO MOJACIUPOBAHUS 40 10 VK-1, TIK-1,
" | Matlab ’ ’ I1K-2

Pasnen 3. UmurarmonHoe MojenupoBanue B makere Matlab




Tema 6. OCHOBBI UMHUTAITMOHHOTO MOJIEIIUPOBA- VK-1, TIK-1,
6. 4,0 1,0
HUSL. I1K-2
Tema 7- AHaTUTHYECKOE MOJICTUPOBAHHUE TIPO- YK-1, TIK-1,
7. | 1ECCOB CEJIbCKOXO3SICTBEHHOI'O ITPOU3BOCTBA 4,0 [1K-2
Tema 8. UMutanimoHHBIE MOJIENN CEJILCKOX 03~ YK-1, TIK-1,
8. 4,0 1,0
CTBEHHOT'O NMPOU3BOJICTBA IK-2
Bcero 24 4
4.3. JlabopaTopHble padoThI
OBLeM B aK. 4acax dopmupyembie | 1abopatop-
No KOMITIETEHITNHN | HOoe 000pymo-
- Tema OYHas 3a04Hast BaHHE U (WJIN)
n/m
dopma | popma MIPOrPaMMHOE
oOyueHus1| o0yueHus obecrieyeHue
Cpenpl pa3paboTku
JlaboparopHbie pabOTHI YK-1, TIK-1,
BU3YaJIbHOI'O MOJIEJTUPOBAHUS 2 [1K-2
JMHAMHYECKHUX CUCTEM B Sim-
PowerSystems
1 | Tema 1.3HakoMcTBO ¢ pabOTOH, VK-1, IIK-1,
3aIlyCK M UCIOJIb30BaHue Sim- 2 1 I1K-2
ulink (Matlab).
2 | Tema 2.3HaKOMCTBO C pabOTOM, VK-1, IIK-1,
3aIyCK M UCIIOJIb30BaHue Sim- 2 [K-2
PowerSystems (Matlab).
| Wmuranmonnoe moaenuposanue B nakere Matlab, Simulink
3 | Tema 3. IlpakTuyeckoe usyude- YK-1, TIK-1,
HUE DJIEMEHTOB OMOIMOTEKH IK-2
SimPowerSystems: Pasnien Elec-
trical Sources (McTounukH 31eK- 9 1
Tpuyeckoi sHeprun), Paznen
Measurements (M3mepurenn).
Pasnen Elemennts (DnemenTs
AJIEKTPUYECKUX LIeneil).
4 | Tema 4. [IpakTuyeckoe uzyde- VK-1, TIK-1,
HUE DJIEMEHTOB OUOIMOTEKH IK-2
SimPowerSystems: Paznen Con-
nectors (CoeAMHUTENbHBIE AJIe-
2 1
menThl). Pa3gen Power Electron-
ics (CuoBast 3JIEKTPOHHKA).
Paznen Machines (Onekrpuue-
CKH€ MAIIHMHBbI).
5 | Tema 5. MonenupoBaHue dJeK- VK-1, TIK-1,
TPOIHEPTETUUECKUX CHCTEM [K-2
3apsin u pa3psa eMkocTu. JIu- 2 1
HelHbIl TpaHcdopmarop. OgHo-
dazHas HNMEKTPUUYECKAs CETh.
TpexdasHas dIeKTpUIECKasi CeTh.
6 | Tema 6. MonenupoBaHue rpa- 2 VK-1, TIK-1,
(duKa Harpy3KH ANEKTPUYECKOM I1K-2




cetu 0.4 xB.

7 | Tema 7. MoaenupoBaHUE 3JEK- VYK-1, IIK-1,
TPUYECKON HArpy3KH SKHIIOTO 2 1 I1K-2
JIOMa. AJIEKTPUYECKON CETH

8 | Tema 8. MoaenupoBaHUE IJICK- VYK-1, TIK-1,
TPUUECKON Harpy3Kku paiioHa 2 [1K-2
anekTpudeckon cet 10 kB.
JlaboparopHbie pabOThI BU3Y-
aJIBLHOTO MOJICTTUPOBAHUS JUHA- 1
Mu4eckux cucreM B Simulink

10 | Tema 1. 3amyck 1 HCTIOIB30BaA- VYK-1, TIK-1,
e Simulink: 3anyck Simulink. [1K-2
PenaktupoBanue npoekra. Jie- 2 1
MEHTBI MOJIENIH. AKTUBHBIN 00b-
ekt. [TapameTpsl, IepeMeHHEIE,
YpaBHCHHS.

11 | Tema 2. 3amyck U UCIIOJIb30BA- VK-1, IIK-1,
uue Simulink: Coobienus, ne- [1K-2
penada coobuieHuid. [TopTr. 2 1
Taiimepsl. 3amyck U IpoCcMOTp
MOJIEJIH.

12 | Tema 3. MonenupoBaHue mpo- YK-1, TIK-1,
1ecca noTpeOICHUS BOIBI. 1 1 T1IK-2

13 | Tema 4. MonenupoBaHue IPo- VK-1, IIK-1,
1ecca pa3zayr KOpMOB Ha pepme. 1 1 I1K-2
Htoro 24 10

4.4 IlpakTH4YecKHe 3aHATHUS

HE MPEyCMOTPEHBI

4.5. CamocTosiTesibHAas padoTa 00y4aromuxcs

O0BeM ak. 4acoB

Pasie AHCLHTTHHEL Bux CPC Ounas 3aouynas | PopMupyembie
dhopma dhopma KOMIICTCHITHH
o0ydeHus | oOydeHus
Pasznen 1. Benenue B mo- | [Ipopabotka yueo-
JCIIAPOBAHKE HOT'O MaTepuaa 1o
JTUCITUTIINHE (KOH-
CHEKTOB JEKIIUH, 10 31
y4eOHUKOB, MaTepH- VK-1, TIK-1,
aJIOB CETEBBIX pe- I1K-2
CypCOB)
Brmosnaenne naIn- 5
BUyaJbHBIX 3aJJaHHIA
ITonroroBsxka k Te- 5
CTHUPOBAHUIO
Paznen 2. Cpensl paszpa- [IpopaboTtka yueo-
60T211<1/1 PP H(l;ropMaTepHayJ;Ia o YK-1, TIK-1,
10 31 [K-2

JTUCIUTITINHE (KOH-
CHEKTOB JIEKIIHH,




y4eOHHKOB, MaTEPH-
AJIOB CETEBBIX pe-

CypcOB)

Brimonsenue uHu-
BUIyQJIbHBIX 3alaHUN

IToaroroBska K Te-
CTUPOBAHUIO

Pazgen 3. Umutanmonnoe | IIpopabotka yueo-
MOJICTTUPOBAHUE B MIAKETE | HOT'O MaTepuaa 1o
Matlab JUCHHIUTHHE (KOH-
CIIEKTOB JEKIIUH, 10 29
y4eOHHKOB, MaTEPH- VYK-1, TIK-1,
aJIOB CETEBBIX pe- I1K-2
CypCOB)
Brimmonnenue uaan-
BUJyaJIbHBIX 3aJJaHH
IToaroroBka Kk Te- 5 5
CTUPOBAHUIO

5 5

WUTOTO: 60 121 |

[lepeueHb y4eOHO-METOAMYECKOTO 0OECTICUEHHS JIJIsl CAaMOCTOSTENbHON pabOThI MO JHC-

[UTUTAHE

1. F'aptman T.H. OCHOBBI KOMITIBIOTEPHOTO MOJEIMPOBAHUS XUMUKO-TEXHOJIOTUYECKUX
nporieccoB: Yueb.nmocoowue mist By3oB/T.H.'aptman, JI.B.Kimymmun.- UKL «Akanemkauray, 2006,
-416 c.: un.

2. Topnees A.C. MoxenupoBaneue B arponrkeHepun: Yueb.moco6./ A.C.I'opaees.- C.116.:
Uzna-Bo «Jlauwy, 2014.- 300 c.

3. CmaruH b.M. Oxonomuko-marematuueckue metoasl.- M.: KomocC, 2012.-271 c.:ui.-
(YueOHuKHM 1 yueOHbIe TOCOOUs AJIsl CTYIEHTOB BbICIIL. yue0.3aBeIeHU ).

4. ®panc k., Topunu x.X.M. MaTtemaTuueckre MO B CeIbCKOM Xo3siiicTBe/ [lep. ¢
anria. A.C.Kamenckoro; nox pen.®.M.Epeuko. [Ipeaucn.®.M.Hpemko u A.C. Kamenckoro.- M.:
Arponpomusaat, 1987. -400 c.

4.6. BpinoJiIHeHHE KOHTPOJIbHOM Pa00oThI 00y4aKIMMUCSH 3209HOI
popmbIl

Tembl KOHTPONBHBIX 3aaHui (3ananus 1, 2,3). TeMbl M0 KaXXI0MY 3aJaHHUIO IPUBEACHHI B
DOC.

Samanme Nel

3ananue Nel cocTOMT U3 IBYX TEOPETHUECKHUX BOIPOCOB (BBIOMPAIOTCS MO KOAY 3a4€THOU
KHHUKKH)

1. Onpenenenue U MOHSATUE CUCTEMBI U €€ DIIEMEHTOB

2. llonarue moaenu u moaenupoBanus. Knaccudukamus moaenei
3. Omnupudeckue U QyHKIIMOHATBEHBIE MOICTH

4. TTonyueHre JaHHBIX JJIsI MOJICTUPOBAHUS

5. JlerepMHUHHPOBAHHBIC U CTOXACTHUYECKUE UCXOHBIE TaHHBIC

6. AnmpokcuMalus pacrpeaeaeHuil cydyaiiHbIX BEIUYUH

7. OYHKIHOHAJIBHBIE 3aBUCUMOCTH

8. AnnpokcuMupyroume GyHKIu

9. PerpeccuonHbie 3aBUCUMOCTH

10. Cuctembl ypaBHEHUH AJI ONTMCAHUS MOJIEJICH YePHOTO SIIHKA




11. ®ynkuuu pocra

12. Anroputmudeckue (Jiorudeckue) GyHKIUHA

13. OGcnenoBanne 00BEKTa M MOCTPOEHHUE CLEHApHUs ero (PyHKIMOHUPOBAHUS U KOHILIE-
TyaJbHOU MOJIENN

14. IlocTpoeHue MaTreMaTu4ecKol MOAEIU

15. YucnenHoe npeacTaBiIeHUE MOJICTH

16. AHanu3 Mory4eHHOM MOJIENH U BBIOOP METO/Ia €€ PeIICHuUs

17. IIpoBepka u ollEHUBAHUE MOJIEIICH

18. AHanu3 4yBCTBUTEIBLHOCTH, PAHKUPOBKA MAPaAMETPOB U YIPOILIEHUE MOJICIIN

19. TIpuHIUIIBL OIIEHKH a/IEKBATHOCTH U TOYHOCTH MOJIETU

20. IInanupoBaHue MOJIEIBHOIO IKCIIEPUMEHTA

3amanue No2

3amanue No2 COCTOUT U3 ABYX YIPaKHEHUH (BBIOMPAFOTCS 1O KOAY 3a4€THON KHUKKH )

VupaxHeHus BoinoHsoTes B makere Matlab.B kakaom ynpakHeHnn HeoOX0 MO CO3/1aTh
M-aiin (ckpurnt), B KOTOPOM IPOMIHCHIBAIOTCS KOMMEHTAPUU U pabovne CTPOKH, HEOOXOANMBbIE
JUIS BBIMOTHEHUS 3aaHusi. OTUeT MO0 KaKIOMY YIPaXKHEHHUIO JTOJDKEH COJIep)KaTh pacredyaTrKky
M-aiina.

Ynpaxuenus:

1. Cozpnaiite mporpammy (M-(haiiir) 1 HaXOXKICHUS CYMMBI N MEPBBIX YICHOB MOCIEN0-
BaTEIbHOCTH

1 2 3
2x3'3x4 4x5""

r7ie N BBOJUTCS C KJIIABUATYPHI IIPU 3aITyCKE MPOTrPaMMBbl.

2. Co3pgaiite mporpammy, KOTopas 3a7aeT BEKTOp t co 3HaUEHUSIMU KOMIIOHEHT, PABHOMEPHO
pacnionoxeHHbiMU ¢ marom 0,02 mexnay 0 U 6 BKIFOYUTENIBHO, MOCIE YEro MCIOJb3YET €ro,
4yro0Obl HapucoBath kpuBbie f(t)=sin(nt) u g(t)=exp(-t)sin(nt) Ha omHOM rpaduke, n300pa3uB
IIEPBYIO 3€JIEHBIM, @ BTOPYIO - KEJITHIM LIBETOM. Takke, Ha TpaduKe CUHUM IIYHKTHPOM JIOJIKHA
ObITh N300pakeHa npsimas y=0

3. Co3paiite M-(aiia, B KOTOPOM ONpeAessercs JUIMHA KaXJI0W U3 CTOPOH TPEyrojbHUKa
ABC, BepmnHbI KOTOpOTO 33/1aHbl BekTopamu a = [1,2,3], b=[5,6,9] u c=[1,4,2], u HaxX0auTCs €T0
nepumetp. [lanee B TpexMepHOM MPOCTPAHCTBE CTPOUTCS JaHHAS UTypa.

.1
4. Co3paiiTe mporpammy, KOoTopasi CTpout rpaduk y = x Sin— B uHTepBasie 0,05 <x <2 ¢
X

marom 0,01, a 3aTeM 4epTUT KpacHBIM LIBETOM MOJIMHOMHANIbHOE npubnmxkenue Teinopa cre-
NIEHH 7 Ha TOM ke Tpaduke, 4YTO U UCXO/IHAS KPUBAS.

5. Coznaiite mporpammy, KoTopasi cTpout rpaduk y = Sin(x*2)*sin(x) B uateppaie 0 <x <6
¢ marom 0,01, a 3aTeM YepTUT MOJMHOMHAIBHOE MPUOIIKeHNE ¢ TToMoIblo Gyakuui polyfit u
polyval Ha Tom xe rpaduke, uTo U UCxo/Hask KpuBas. [logOepuTe cTeneHb MOJMHOMA Hanboee
TOYHO ONMCHIBAIOIIETO UCXOAHYIO KpHUBYIO. VcXonHas KpuBass U NpUOIMKEHUE JOJDKHBI OBITh
pa3Horo IBeTA.

6. Cosznmaiite M-(aiti, B KOTOPOM TpeMsl pa3IUYHBIMU CIOCOOAMHU peIIaeTcsl cCucTema
YpaBHEHUN:

- X1+ 5X2-2X3=7

2X1—9X2 + 4x3=4

-X1+ 2X2 + 8x3 =11

7. CoznaiiTe CKpUIIT AJi HOCTPOeHUs rpaduka QyHKIMH

y = —ax’ + bx® — cx® + dx — 18, Ha orpeske -10 < x < 10 ¢ marom 0,1 mpu a=0,0002;
b=0,0011; ¢=0,015; d=82. I'paduk HOMKEH OBITH MYHKTUPHOM KPHBOI KPACHOTO IIBETA.

CKOJIBKO BEIIECTBEHHBIX KOPHEN UMEET YpaBHEHUE

—ax’ + bx® — cx® +dx — 18 = 0 Ha marHOM OTpe3ke? (co3/aiiTe KOMMEHTApHIT B TTOCIETHEH
CTpPOKE MPOrpaMMbI C OTBETOM Ha JIaHHBIH BOIIPOC).

8. Coznaiite mporpamMmy, KOTOpast CTPOUT 3€JCHBIM [[BETOM JIOMAHYIO 110 YETHIPEM TOUKAM:
A=[5 1], B=[7 4], C=[8 11], D=[12 14] u HaxomuT e¢ JJIuHY.

9. Harnmmre mporpammy, KOTOpasi BBINOJIHAET CAEAYIOIINE TEHCTBHS:

10



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

- co3aaeT BeKTop b ciydyaiiHbIX Yrcel Takoil e pa3sMepHOCTH, 4TO U t;

- cTpouT KpHuBYHO D(t) KpacHBIM I[BETOM;

- COPTHPYET JaHHbIC B BEKTOPE D 110 YOBIBAaHHMIO U 3aHOCUT HX B BEKTOD C;

- Ha TOM JKe rpaduKe CTPOUT KpuBYIO C(t) 3€/ICHBIM I[BETOM.

10. CozpaiiTe mporpaMmy Jig HaxOXAeHUS CyMMbI 10 MEpBbIX WICHOB MOCIIEI0BATEIHHO-
CTH

a a+1 a+?2

bxc' (b+D)x(c+1) (b+2)x(c+3)"

rie @, b v C BBOAATCS C KJIaBUATYPHI TPH 3aITyCKE MPOrPaMMBI.

11. Co3naiiTe CKpUIT, KOTOPBIM BBHIMOJIHSET CIACAYIOMINE IEHCTBUS:

- 3aJ71a€T BEKTOp t CO 3HAaUEHUSIMU KOMIIOHEHT, PABHOMEPHO pacnojiokeHHbIMHU ¢ 1m1arom 0,01
Mexay 0 u 10 BKIIOYUTENBHO

- m306paxaer kpusble f(t)=sin?(nt/2) u g(t)= cos(nt)exp(-t) Ha oxHOM TrpadHKe pasHBHIMHU
[[BETaMHU.

- n300pakaeT Ha ToM ke rpaduke npsmyro yY=0,5.

12. Co3pmaiite M-aiis, B KOTOPOM 3€JIEHBIM IIBETOM CTPOUTCS TpeyrodsHUK ABC, BepunHbl
KOTOpOro 3aaaHbl BekTopamu a = [1,2], b = [2,-3] uc = [5,0], onpeaensercs JyIMHa KaXxa0U U3
CTOPOH U HaXOAMUTCSA €ro IUIOMIA/Ib.

13. Coznaiite mporpamMmmy, KOTOpast 3eJICHBIM IIBETOM CTPOHUT rpaduk y=Sin(X) B HHTEpBase
0< x <10 c marom 0,01, a 3aTeM KpacHBIM TyHKTUPOM YE€PTHUT MOJTUHOMHAIILHOE MPHOIIIKEHHE
Teitnopa Ha ToM ke rpaduke, 4yTo U HcxoaHas KpuBas. [logdbepuTe HAUMEHBIITYIO CTENEHb T0-
JUHOMA, KOTOPBI TOYHO OMHUCHIBAET CUHYCOH1Y Ha TAHHOM OTpE3Ke.

14. Cozpmaiite M-(aiis, B KOTOPOM TpeMs Pa3IUYHBIMU CIIOCOOAMHU PEIIaeTCs CHUCTeMa

YPaBHECHHM:
6X2-4X3=6
2X1—8x2 + 4x3=20
2X1—5X2 =5

Caenaiite Tak, 4ToOBI MOCIE KXKOr0 PELICHUS] HA SKPaH BBIBOJMIACH CTPOKA C COOTBET-
CTBYIOIIUMH KOMMEHTAPHUSIMHU.

15. Co3naiite mporpamMmy, KOTOpasi CTPOMT JOMaHyto 1o msitu Toukam: A=[5 3], B=[16 2],
C=[14 1], D=[22 0], E=[28 -2], 1 HaxOauT e¢ JJTUHY.

16. Co3pgaiite mporpaMMy NnocTpoeHus rpapuka GyHKIUU

y =—ax’ + bx®—cx + 25, Ha orpeske -10 < x < 10 ¢ marom 1 mpu a=0,02; b=0,27; c=40.
I'padmk momKeH OBITH IMYHKTUPHOW KPUBOM 3€JI€HOTO IIBETA.

CKOJIbKO BEIIIECTBEHHBIX KOPHEH MMEET ypaBHEHHE

—ax® + bx® — cx + 25 = 0 Ha JaHHOM OTpe3ke? (Co3aliTe KOMMEHTAPHIA B OCNIENHEH CTPOKe
IPOrpaMMBI C OTBETOM Ha JTAHHBIN BOIIPOC).

17. Cosnaiite mporpamMmy, KoTopas cTpouT rpadux y=x°sin(x) B mutepsane 0< x < 50 ¢
mrarom 0,01, a 3aTeM, 3eJICHBIM ITYHKTUPOM YEPTUT MOJMHOMHAIBHOE TPUOIHIKEHUE C TIOMOIIIBIO
¢bynkmii polyfit u polyval Ha Tom ke rpaduke, uTo U ucxoaHas kpusas. [londoepure HaMMEHb-
IIYIO CTETIEHb MTOJTMHOMA JIOBOJIEHO TOYHO ONMCHIBAIOIIETO UCXOJHYIO KPUBYIO.

18. HanmmmTe nmporpammy, KOTOpasi BBEITTOJIHSET CIIEAYIONINE eHCTBHUS:

- co3gaet BekTop t ¢ anementamu ot 0 10 600 ¢ marom 3;

- co3aaeT BeKTop b cry4yaiiHbIX YrceN Takoil ke pa3sMepHOCTH, 4To U t;

- cTpouT KpHBYIO D(t) sKenThIM 1IBETOM;

- COPTUPYET IaHHbIE B BEKTOpe b M0 Bo3pacTaHuIo 1 3aHOCUT UX B BEKTOP C;

- Ha TOM JKe rpaduKe CTPOUT KpuBYHO C(t) 3€ICHBIM I[BETOM.

19. Hanmnmure nporpammy, B KOTOPOW:

- 3aaaetcs BeKTop t co 3Hauenusimu ot 10 10 30 ¢ marom 2;

- BBIYMCIIICTCS CyMMa 3JIEMEHTOB 3TOTO BEKTOpA U MOJYYEHHOE 3HAUYCHHE MPHCBAUBACTCS
IIEPEMEHHOM Z;

- 3e7IeHBIM ITYHKTHPOM CTPOUTCS Tpaduk y=t?/z.

- JaHHBIE B BEKTOPE Y COPTUPYIOTCS 10 YOBIBAHUIO U 3aHOCSTCS B BEeKTOp Y1,

- Ha TOM JKe rpaMKe JPYrHM IIBETOM CTPOUTCS 3aBUCUMOCTH Y1(t).
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20. Co3zpaiiTe mporpaMMmy, KOTOpasi B TPEXMEPHOM IIPOCTPAHCTBE CTPOUT TPEYrOJbHUK
ABC, BepmmHBI KOTOPOTO 3a7aHbl BekTopamu a = [5,2,10], b=[4,6,-3] uc =[8,0,2], onpenensercs
JUIMHA KQKIO0W U3 CTOPOH U HaXOAMUTCS €ro IUIONIAb.

3ananue Ne3

3aganne Ne3 cOCTOMT U3 OJTHOTO YIPaKHEHHS (BBIOMPACTCS 1O KOJY 3a4€THOW KHUKKH )

VrpakHeHUs BBIIOIHSIOTCS B oanporpamMme Simulink makera Matlab ¢ ucronszoBannem
oubmmoTeku O10koB SimPowerSystems.B kaxaoM ynpaKHEeHUH HEOOXO0AUMO coOpaTh CXeMy,
HACTPOUTH KaXK/bIi OJIOK, yCTAHOBUTH MapaMeTphl pacueTa, 3allyCTUTh MO/JIENb, IPOAHAIU3UPO-
BaTh U ONMHUCATh paboTy cxembl. OTYET Mo KaXIOMY YINPaKHEHHIO JOJDKEH COACPKaTh CXEMY,
Pe3yNbTaThl U3MEPEHUsI TOKOB M HaNpsiKeHUH (rpaduKu ¢ OCIHHIIIIOCKOIA), MOSICHEHHE PabOThI
CXEMBI.

YnpaxHenus:

1. Cobepure cxemy ¢ HUCHOIB30-

BaHHWEM YIPABISEMOr0 HCTOYHUKA —oE
HampsoKeHus,  (GOPMUPYIOLIET0 110 s

CUrHally YyIIpaBJICHUA IIPSAMOYI'OJIbBHOC Measurement
HaMpsDKCHHUE Ha Harpys3Ke. B

[Tapamerpsr 6mokoB: Pulse Gen- l e

erator (Amplitude — 100, Period — ¥ Measurement Scope
Controlled

0.02); Scope (Number of axes — 2, eitage source @

Limit data points — uert); Series RLC L B

Branch (Resistance — 0.5, Inductance — ’

0.01, Capacitance — inf); Bce mapa- -

METpPbl  OCTAJBHBIX OJOKOB — 1O

YMOJYaHHUIO. ﬂ_ﬂ.

[Tapamerpsl pacuera: Simulation Pulse :
time (Start time — 0, Stop time — 0.15); Generator
Solver options (Type — Fixed-step, Fixed-step size — 0.00001); ocraibHbIe TapaMETPbl — IO
YMOJYaHHUIO.

2. Colepute cxeMmy, MOJCIUPYIOIIYI0 paboTy JBYX HCTOUYHHMKOB TOKa Ha AaKTHUBHYIO
Harpy3ky. MICTOUHMKH UMEIOT OJJUHAKOBYIO aMIUTUTYy Toka (3 A), HO pa3Hyto yactoTy (50 u 60
I'm). Tok B Harpy3ke sIBiIsIETCS CyMMOM TOKOB
3THX JIBYyX UCTOYHUKOB.

[Tapametps! 6:10k0B: AC Current Source jp 1]

L 4

h 4

Series RLC
Branch

(Peak amplitude — 3, Frequency — 50); AC

Current Source 1 (Peak amplitude — 3, Fre- ;
quency — 60); Series RLC Branch (Resistance I
— 1, Inductance — 0, Capacitance — inf); Bce Current Measurement
nmapaMeTpbl OCTAJIBHBIX OJIOKOB — IO ymoJga- 4 s s

+ +
HUIO. - si lati i @ AC Current Source @ AC Current Source1
apaMeTpel pacdera: Slmulation time Series RLC Branch
(Start time — 0, Stop time — 0.4); Solver options ‘ Ry,

(Type — Fixed-step, Fixed-step size — 0.001);
OCTAJIBHBIC IMMapaMETPhI — 10 YMOJIYAaHUIO. 1

3. Cobepure cxemy BKJIIOUEHUS aKTHB-
HO-I/IHILYKTI/IBHOfI Harpys3kKu Ha IMOCTOSAHHOC HAIIPSAKCHUC. HOI[KJIIO‘-ICHI/IC HCTOYHHUKA K HArpy3kKe
obecreunBaeTcs 0JI0KOM Breaker, KOTOpLIfI 3aMBIKACT JJICKTPHUYICCKYIO LICIIb 10 CUTHAJTY, BbIpa-
0aTbIBAEMOMY  T'€HEpaTOpOM  CTYNEHYaTOro

Scope

curHana Step. M3amepeHue Toka B 1€MW BBINOJ- ]

HieTcs ¢  momombio  Omoka  Current I

Measurement. [loxydeHHBIH U3MEPUTENIEM CHUT- Step Lc Scope

HaJl 0TOOpaXkaeTcs ¢ MOMOIIBIO OJIoKa Scope. ﬁgj? —al+ |
[Tapametpsr OsoxoB: Step (Step time — Current 1

Breaker
Measurement

0.01); Series RLC Branch (Resistance — 0.5,

Inductance — 0.01, Capacitance — inf); Bce ma- :]_
T

SeriesRLC B h
PaMETPBI OCTATLHBIX OJIOKOB — [0 YMOJIYAHUIO. kSl Bries R Hane
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[Mapametpsi pacuera: Simulation time (Start time — 0, Stop time — 0.1); Solver options (Type
— Variable-step, Solver — 0ode23th); ocransHble mapaMeTpsl — 0 YMOIYAHHUIO.

4. CobGepure cxemy, B kotopoit 6moku Current Measurement u Voltage Measurement wuc-
MOJIB3YIOTCS Ui M3MEPEHHUS TOKA WM Harpsi-

JKeHHS Ha KOHJCHCATOpE IOCJICIOBATCILHOIO Series RLC Branch i

KoJiebaTeIbHOrO KOHTYpa. Simulink-curHarnsi, AMA— T e+

(dbopmMupyeMble TaHHBIMH OJIOKAMH, HCIOJIb- J_n -

3yIOTCSL 3aTeM Ul OTOOp@KeHWs TOKa M e SAAE N

HaNpsDKCHUS Ha ociriuiorpade. olentiaieg >
[Tapametpsr OsokoB: Step (Step time — @ Voltage Source Scope

0.001, Final value - 100); Series RLC Branch £ :

(Resistance — 1000, Inductance — 1, Capaci- J__f Sedes L 2/t [

tance — inf); Series RLC Branch 1 (Resistance Reetpem T N[:‘oltage
— 0, Inductance — 0, Capacitance — 0.0000001); ~ *** ] iasuamaii
Scope (Number of axes — 2); Bce mapameTpbl
OCTJIBHBIX OJIOKOB — IO YMOJTYaHHUIO.

[Tapamerpsr pacuera: Simulation time (Start time — 0, Stop time — 0.015); Solver options
(Type — Variable-step, Solver — 0ode23tb); ocransHbie mapaMeTpsl — [0 YMOTYAHHIO.

5. Cobepure cxemy C UCIOJIB30BAaHUEM TOCIE0BATEIHLHOTO KojebaTelbHOro KOoHTypa. Ha
CXE€M€ UCTOYHHMK IepeMeHHOro HampsbkeHus amiumtyaoi 100 B u wacroroii 50 ' moakiroya-
eTcs k uenu ¢ napamerpamu: R =0.1 Om, L =0.001 I'n

uC=0.001 ®. ]
[Tapametper GnokoB: AC Voltage Source (Fre-

quency — 50); Step (Step time — 0.02); Series RLC c irScope

Branch (Resistance — 0.1, Inductance — 0.001, Capaci- Siap W7 ?2 ==

tance — 0.001); Bce mapamMeTpsl OCTAIBHBIX OJOKOB — IT0 Current ’

YMOJIYAHUIO. Breaker Measurement

[lapameTpsl pacuera: Simulation time (Starttime —
0, Stop time — 0.02); Solver options (Type — Varia- @AC Voltage

Series RLC Branch
ble-step, Solver — 0ode23tb); ocransHbIe MapameTpbl — 1O SO S e
YMOIYAHUIO. | X
4.7 Conep:kaHue pa3aeyioB M CHUNIMHBI ‘l

Pasznen 1. Beenenue B MopenupoBanue

Cucremsl u mogenu. OnpezaeneHue U OHATHE CUCTEMBI U ee AiieMeHToB; Kitaccudukanus
cucrem; OOmmue cBoiicTBa cucteM; [IpMHIIMIIBI CHCTEMHOr0 MOAX0/1a MpH aHanu3e cucreM; Ilo-
HATHE MOJIEH U MOJIETTUPOBAHUSI.

Junamuueckue cuctemsl. CenbCKOX03HCTBEHHOE NMPEANPUATHE KAaK CUCTEMA Ul MO-
NeNIMPOBaHUs; AHATUTUUECKOE MPECTABICHUE AETEPMUHUPOBAHHBIX UCKYCCTBEHHBIX JUHAMM-
YECKUX CUCTEM; AHAIMTUYECKOE MPEACTABIECHUE CIOKHBIX UCKYCCTBEHHBIX TUHAMHYECKHUX CH-
cteM; OCHOBBI CUCTEMHOW JAMHAMUKH.

[Toctpoenne maremaTrueckoir moaenu. Ilpuniunel Beidopa cTpykTypbl Moaenu; [Ipore-
Jypa MOCTPOCHHSI MaTeMaTHYEeCKOW Mojelu U ee uccienoBanus; OOcienoBanne 00beKTa, Mo-
CTpOEHHE ClLIeHapus ero (pyHKIMOHWPOBAHUS M KOHIENTYyaabHON Mojenu; IIpoBepka u oueHu-
BaHue Mojene; [IpuHIMIBI OLIEHKH aJeKBAaTHOCTH W TOYHOCTU Mojenu; [lmaHupoBanue mo-
JIEJIBHOTO SKCIIEPUMEHTA.

Pazgen 2. Cpenpl pazpaboTku

Cpena quHamMudeckoro MojenupoBanus mariad. Cpena moznenupoBanust Matlab; Cpena
nporpamMmupoBanus Simulink - nmpunokenue k nakery Matlab; bubnuorteka 610k0B MoJenIUpo-
BaHUS AJIEKTPOTEXHUUECKUX OJ0KOB U cucteM SimPowerSystems; OcHOBHBIE MOHATUS 00 HcC-
KYCCTBEHHBIX HEWpOHHBIX ceTsix; Helponsl u apxurekTtypa cetu B makere Neural Network
Toolbox; Tunsl ceret, peanuzyemsix B III1I1 Neural Network Toolbox.

OCHOBBI UMHUTAIIMOHHOTO MOJAENUpOBaHus. VIMUTallMOHHOE MOJEIUPOBAHUE U €ro ITa-
nel. [lonsatue Moaenupyromero airoputma mnponecca; (CraTucTHdeckas MOJAEIb MacCOBOIO
oOciyxuBaHusi; OCHOBHbIE MOHATHS TEOPUU MAccCOBOI0 oOciyxuBaHus. IMuTanmonHoe Moie-
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JUPOBAHUE CTOXACTHYECKUX OO0BEKTOB MeTogoM Monte-Kapno; MHoronoaxomaHoe uMuTaIu-
OHHOE MOJCIIMpPOBaHUE. ATCHTHOE MOJCIUpOBaHHE. JIMCKPETHO COOBITUHHOE (IPOIECCHOE)
MozenupoBanue; CUCTEMHO-IUHAMUYECKUE MOJIEIH.

Pasnen 3. UmuranuonHoe MozennpoBanue B makere Matlab

AHaIUTUYECKOE MOJCIMPOBAHUE IIPOLIECCOB CEIIbCKOXO3SIICTBEHHOTO IMPOU3BO/JICTBA,
KCTOJIb3Ysl COBPEMEHHBIE CPEJICTBA U TEXHOJIOTUHM MPOTPAMMHUPOBAHUS. AHAIUTUYECKOE MpPEe-
CTaBJICHHE MOJICTU- OT MPOCTOro K ciokHOoMY; [IporHo3mpoBanue moTpeOIeHUS AW3EIBHOTO
TOIUIMBA METOJOM JACKOMIIO3ULIMM BPEMEHHBIX PSJOB, HCMOJIb3ys COBPEMEHHBIE CpPEICTBA U
TEXHOJIOTMH MPOTPAMMHUPOBAHUA ; AHAIMTUYECKOE MOJICIMPOBAHUE TI0JIETAa 3epHA C TPAHCIOP-
Tepa; 3aJayd JMHEWHOTO MPOrpaMMHUPOBAHUS.

NmuTanvoHHBIE MOJAENHM CEIbCKOXO3SMCTBEHHOIO IPOM3BOACTBA.  MIMUTAallMOHHBIE
crocoObl MojaenupoBanusa: CHCTEMHO- AWHAMUYECKas MOJCIb BOJOCHAOKEHHSI OOBEKTOB;
JIMCKpeTHO-COOBITHIHAS MOJIeNh TIpoliecca yOOpKH TUIOA0B; MojaenupoBaHue Mpoiecca KOpM-
JICHHS ’KUBOTHBIX, UCIIOJIb3Ysl COBPEMEHHbBIE CPEJICTBA U TEXHOJIOTUU TPOTPAMMHUPOBAHUS .

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUH

TexHonorus Imponecca O6y‘IeHI/I$I IO AUCLHUIITINHE <<Hp0€KTI/Ip0BaHI/Ie I/IH(bOpMaI_II/IOHHLIX
CHUCHEM» BKJIIOYACT B Ce0s MPOCIYIIMBAHUE 00YJAOIUMUCS Kypca JICKIH, padoTy Ha TpaK-
TUYECKUX 3aHATHUSIX, BBIIIOJIHEHUE 3aJJaHU 110 CAMOCTOSTEIbHON paboTe, UTOTOBYIO POBEPKY
3HaHWUH B BHUAC OK3aMCHaA.

HpI/I N3YUCHHUHN JUCHUIINIMHBI MCIOJL3YCTCd HMHHOBALIlMOHHAA O6pa3OBaT€JH)Ha$I TEXHO-

JIOrrusA Ha OCHOBC MHTCTpAlMU KOMIICTCHTHOCTHOI'O U IMYHOCTHO-OPUCHTHUPOBAHHOI'O IIOAXO10B C
AJIEMEHTAaMU TPAJAUIIMOHHOTO JIEKIIMOHHO-CEMHHAPCKOT0 U KBAa3UIPO(ECCHOHATLHOTO 00yUeHHS
C UCITIOJIb30BAHUECM MHTCPAKTUBHBIX (bOpM IMPOBCACHUS 38.H5ITPII>'I, I/ICCJ'IGI[OB&TGJ'ILCKOIZ HpOCKTHOﬁ
ACATCIIbHOCTH U MYJII)TI/IMGI[I/II\/JIHBIX yT-Ie6HI>IX MaTCpHraJioB

Bun yuebHOl paboThI O0pazoBaTebHBIE TEXHOJIOTHU

Jlexumn DNEeKTPOHHBIE MAaTEPUAIIbl, UCTIOIb30BAHUE MYJIbTUME U -
HBIX CPEJICTB

[IpakTudeckue 3aHATHS [IporpaMMHBIe MakeThl MPAaKTHYECKUX paboT, cOOp JaHHBIX
JUTSL TPAKTUICCKUX 3aHATUN

JIaGopartopHbie paboOThI Pemenrie MHOrOypoBHEBBIX 3a]1a4, C UCTIOIb30BAaHHEM BbI-
YUCIUTEFHON TEXHUKH U TIPOrPAMMHOTO 00ECIICUCHIS

CamocTosiTenbHas paboTa [ToaroToBKa K MPaKTUYECKUM 3aHSATUSIM

6. OueHoYHbIE CpeCTBA TUCITUTIIMHBI

OCHOBHBIMH BUJaMU JUCHHUINIMHAPHBIX OLHCHOYHBIX CpPCACTB IIpH (I)YHKI_II/IOHI/IpOBaHI/II/I
MOJTyJIbHO-PEHTHHIOBOM CUCTEMbI 00yUeHUS SBISAIOTCS: Ha CTaJUM pyOexHOro peiitunra, gpop-
MHUPYEMOT'O IO pE3yJIibTaTaM MOIYJIBHOI'0 TCCTUPOBAHHA — TCCTOBBIC 3aJaHUWA;, HA CTaAHUU I10-
OIIPUTCIIBHOT'O peﬁTI/IHFa, (I)OpMI/IpyeMOl"O o pe3yjibTaTtaM NMOATOTOBKH W 3allIUTBI OTYCTOB I1O
71a00paTopHBIM paboTaM — KOMIETEHTHOCTHO -OPUEHTHPOBAHHbBIC 3a/laHusl; HA CTaauu IpoMe-
KYTOUYHOT'O peﬁTHHI‘a- IO pe3yJibTaTaM CAauu NPAKTHUYCCKUX pa60T, JOKJIaa0B 1 aBTope(bepaTOB,
Ca4d 3a4€Ta — TEOPETUUECKUE BOMIPOCHI, KOHTPOJUPYIOIIHNE COEp)KaHNe YIeOHOT0 MaTepurara.

6.1. IMacnopT )oHIA OLIEHOUYHBIX CPeACTB MO AucuuILInHe «Moaeanpo-

BaHHE I/IH(l)OpMaIII/IOHHI)IX CUCTEM

Ne Konx koHTpOn- OneHO4YHOE CPECTBO
Kontponupyemsie pa3iessl (TeMbl) 9
n/n M pyeMOH KOMIIE- | HaMEHOBaHHUE
JUCIUTIIAHBI KOJI-BO
TEHIIUU
1 | Pa3nen 1. Beenenue B MoaenupoBaHue Tecr

Tema 1. CuctemMbl 1 MOZENN VYK-1, TIK-1, 30
Tema 2. JluHaMu4eCcKHE CUCTEMBI [1K-2 Temsl pedepa- 3
Tewma 3. [locTpoeHne MareMaTH4eCKOU TOB
MoZeH Bompock ais 35
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Tewma 4. [IpeacraBienue u o6padboTka JK3aMeHa
JAHHBIX B CUCTEMAaX U MOJIETISIX
Paznen 2. Cpenpl pazpaboTku Tect 30
Tema 5. Cpenia ITMHAMUYECKOTO Tembl pedepa- 3

VYK-1, TIK-1, TOB

TK-2 Bomnpocs! mis 35

9K3aMeHa
Paznen 3. MMuTanmoHHOE MOAEIUPOBAHNE Tect 30
B makere Matlab Tenbl pedepa- 3
Tema 6. OCHOBBI UMUTALIHOHHOT'O MOJIE- VYK-1, TIK-1,
JUPOBAHUS I1K-2 OB 31
Tema 7. AHaIUTUYECKOE MOACIIUPOBAHUE
IPOLIECCOB CENbCKOX03AHCTBEHHOIO MPO- Bompocs! s
M3BOZCTBA IK3aMeHa
Tema 8. IMUTaIIMOHHBIE MOJIENU CEIIBCKO-
X035ICTBEHHOT'O ITPOU3BOJICTBA
6.2. Ilepeuenn Bonpocos s 3k3amena (YK-1, IIK-1, IIK- 2)

1. Uto Ha3pIBaeTCs M Kakue BbI 3HaeTe TUIIOBBIC BXOJHBIC Bo3aecTBusA? Jist gero
OHU HY)XHBI?
2. Onuumre GyHKIUN KOMIIBIOTEPA IPU MOJIETUPOBAHHH.
3. UYem 0oTIIMYAIOTCS MATEMATUYECKUE U UMUTALMOHHbBIE MOJIENN?
4. Yro Takoe Lenb, CTPYKTYpa, CUCTEMA, IIoJicucTeMa, cucTeMHocTh? [IpuBeanTe
IIPUMEPBHI.
S. VYkaxure BO3MOXKHbIE CIOCOOBI OIIMCAHUS CUCTEMBI M CpaBHUTE UX. OnuimTe
OJIHY CUCTEMY Pa3IMYHbIMU CIIOCOOAMHU.
6. Kakas cucrema Ha3biBaeTcs 60:b10M (croxkHoi)? [IpuBenute npumepsl. Uem
OTpeseNsieTcs TO, UTO cUCcTeMa SIBISIETCS 00JIbIION?
7. UYem onpenensercs coKHOCTb cucteMsl? IIpuBenuTe npuMepsl CI0KHBIX CUCTEM.
8. UYro Takoe ynpaBieHHe CUCTEMO U yrpaBieHue B cucteme? [loscHuTe UX oTau-
YK U CXOJICTBA.
9. Chopmynupyiite GyHKINN U 33a4U YIIPABIECHUS CUCTEMOH.
10. VYka3aTb KaKkyro-TO 1I€JIb YIIPABIEHUS CHCTEMOU U ynpaBieHus B cucreMe. 1Ipu-
BECTU KOHKPETHYIO HHTEPIIPETALINIO.
11. B yem oTiMuns ¥ CXOACTBA Pa3BUBAIOIINXCS, CAMOPA3BUBAIOLINXCSA CUCTEM?
12. [aiite onpenenenue moaenu. [IpuBeaure npumepsl.
13. Jaiite knaccuukanuo Moaenei.
14. Jaiite onpeiesieHne BPEMEHHOM XapaKTepUCTUKN?
15. UYro Ha3pIBacTCA NHTErPUPYIOLIUM 3BEHOM?
16. Ha3oBute Bu nepexo HON XapaKTEPUCTUKU allepUOINYECKOTO 3BEHA.
17. HazoBute ypaBHeHHE IMHAMHUKH KOJI€0aTEILHOTO 3BEHA.
18. HazoBuTe Buj nepexoaHoil XapakTepUCTUKU KOIe0aTeIbHOTO 3BEHA.
19. Ha3zoBute ypaBHeHHEe TMHAMHUKH UG HEPEHIMPYIONIETO 3BEHA.
20. Jaiite onpeneneHne MpUINHHO-CIIEICTBEHHON THarpaMMBl.
21. ITosicHuTE CYIIHOCTH MEHTAIBHO MOJIEIH IPUHATHSI PEIICHHUS.
22. [TosicuuTe neiicTBHE MONOKUTETLHOW 00PAaTHOM CBSI3U MPH MPUHATHH PEIICHHUS.
23. [TosicHuTe neiicTBue OTpUIIATETLHON 0OPAaTHOM CBSA3H MTPU MPUHATHH PELLICHUS.
24, B uem pasnuna aeictBus 0OpaTHBIX CBA3EH B TEXHUYECKUX M OPTaHU3AIIMOHHBIX
cucremax?
25. B uem coctouT crnenuduka mocTpoeHUs MOJENEH perpeccuu Mo BPEMEHHBIM

psaaaM JaHHBIX?
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26. [lepeunciiTe OCHOBHBIE 3Talbl ANMPOKCUMAIUA C TOMOIIBIO 0OO0OIIEHHOTO
MHK.

27. Uto nmoHnMaercs 1oj MHOKECTBEHHOU perpeccueii?

28. Kakue 3agaun pemaroTcs Ipu OCTPOSHUH ypaBHEHUsI perpeccuu?

29. Kakue TpeGoBaHMs NpenbsBISAIOTCS K (PaKTOpaMm, BKIIOYAaEMbIM B ypaBHEHHE
perpeccun?

30. Kak mpoBepsieTcsi HanMuue KOJUTMHEAPHOCTH U MYJIbTUKOJTHHEAPHOCTH?

31. Kakue noaxobl IpUMEHSIOTCS I IPEOI0JIEHUS MEX(PAKTOPHOI Koppensiuuu?
32. Kakue ¢yHKIMM damie HCHOJB3YIOTCS I MOCTPOCHHUS YpaBHEHHS MHOXKe-
CTBEHHOU perpeccuun?

33. [To xakoit popmysie BBIYUCIACTCS UHACKC MHOKECTBEHHON KOppesIium?

34. Uto o3HavaeT HHM3KOE 3Ha4YeHHEe KodhdumumeHTa (WMHACKCA) MHOXECTBEHHOM
KOppeJsiuu?

35. Kak npoBepsiercs 3HaUMMOCTb YPaBHEHUS PETPECCUM M OTAEIbHBIX K03¢ duiu-
€HTOB?

36. Kaxk BBIYHCIIAIOTCS YacTHBIC KOA(DPHUITUEHTHI KOPPEISITUN?

37. Uto noHMMaeTcs Mo TOMOCKEIaCTUYHOCTHIO?

38. [TosicHuTe CYIIHOCTH IBYXKOMIIOHEHTHOM MOJIENH POCTA.

39. JlaiiTe onpeeneHue qeTEPMUHUPOBAHHOW MOJICIIH.

40. HazoBute 3Tamnbl co31aHust MOJEIH.

41. ITosscHUTE CyTh KOHIENTYAIBHON MOJIEIIH.

42. JaiiTe onpezesneHne 4YyBCTBUTEIbHOCTH MOJCIIH.

43. UTto Takoe aJeKBaTHOCTb MOJEIN?

44, [Touemy Henb3s BBOAUTH B MOJIEJb KOppeJIHUpyeMble APYr C JpYyroMm mnapa-
MeTpbI?

45. Yro Takoe mIaHUpPOBaHUE IKCIIEPUMEHTOB?

46. UTo Takoe MiIaHNPOBAHWE UMHUTAIMOHHBIX SKCIIEPUMEHTOB 110 TpaIUueHTY?

47. JaiiTe onpezesneHrne HHTepBajga BapbUPOBAHHUS.

48. Kak ocymecTBisieTcst YnciieHHOE TPeCTaBICHUE MO ?

49, Kakas monenp Ha3bpIBaeTCsl CTaTUUECKON?

50. [aiiTe onpeneneHre TMHAMUYECKON MOJEIH.

51. B yeM pa3HuIa aHATUTHYECKOI MO/IEIN OT UMUTALMOHHOM?

52. [Tepeuncnure cBoiictBa mozeneil. Kak atu cBoiicTBa B3aumocssizanbl? [lpuBenure
MIPUMEPBI, MOKA3bIBAIOIIME HEOOXOAUMOCTh KaX/JI0T0 U3 ITUX CBOMCTB.

53. [lepeunciyTe OCHOBHBIE ATAIBI JKU3HEHHOTO IIUKJIA MOJICTTUPOBAHUSI.

54, YTo Takoe OIIEeHKA aJIeKBAaTHOCTU MOJIENHU?

95. UTto Takoe BHIYMCIUTENbHBIN UM KOMIIBIOTEPHBIN 3KCIIEPUMEHT?

56. B 1ueM 0coOEHHOCTH KOMIIBIOTEPHOI'O MOJEIUPOBaHMS MO CPAaBHEHHUIO C Mare-
MaTUYECKUM MOJICTUPOBaHUEM ?

S57. [Tepeuncnure 3Tansbl (331241 ITANOB) KOMIBIOTEPHOT'O MOJIETUPOBAHHUSL.

58. [MosicHuTe paznuyue MeXIy MOJCITBFHBIM U PEalbHBIM BPEMEHEM.

59. [Tepeuncnure >€MEHTH UMUTAIIMOHHON MOJIEINH.

60. OOBsicHUTE HA3HAUEHHE CTalTYapTa.

61. [lepeunciaure OCHOBHBIE MOIPOrPAMMEI Cpeibl TporpammupoBanus Matlab.

62. B uem cymiaocts nporpamme Simulink cpeast mporpammuposanus Matlab?

63. Kaxkoii 51361k IporpaMMHupoOBaHus UCTIONB3yeT cpena Matlab?

64. Kakne Mmerombl MOIENIUPOBAaHUS TOMJCPKHUBACT Cpela IMPOrpaMMHUPOBAHHS
Matlab?

65. [Tepeuncnure 6510k GMOINOTEK MOAECIUPOBAHUS ANEKTPOTEXHUUECKUX OJIOKOB U
cucrem SimPowerSystems.

66. [MTepeuncnure 610kK 6ubMoTekn Simulink.
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67. B uem npuHNMIHaNbHas pasHuia pabotsr 6;10k0B Simulink 1 SimPowerSystems?

68. JlaliTe onpeneneHrne HEHPOHHOMN CETH.

69. [Tepeuncnure TUIIBI HEHPOHHBIX CETEH.

70. B ueMm cymHOCTh nepeoOydueHus HEHPOHHOU CETH.

71. Oxapakrepu3yiite Bo3moxknoctr Anylogic.

72. Kakoii s136Ik IporpaMMupoBaHus Kemos3yetr Anylogic?

73. [Tepeuncnure ocHOBHBIE Oyioku OuOImorexu Anylogic.

74. [MosicHuTe CYyTh CUCTEMHO-AMHAMUYIECKOT0 MojierpoBanus B Anylogic.

75. [MosicHuTe CyTh TUCKPETHO-COOBITHIHOTO MozeupoBanus B Anylogic.

76. [TosicauTe CyTh areHTHOro MojearpoBanus B Anylogic.

77, OxapakTepu3yiTe pojb HAKOIUTEIS.

78. JaiiTe ompeaeneHre MOTOKY B mporpamMmax Anylogic.

79. KakoBa poip BcrioMorareiabHOU epeMEeHHOMN?

80. KakoBo HazHauenue 6oka 6ubaroTexku delay?

81. [aiite onpeneneHre BpEMEHHOTO psia.

82. HazoBwuTe 3TaIbl ATaIbl aHAJIM3a BPEMEHHOT'O psijia P IPOTHO3UPOBAHUH.

83. J1s1 4ero npu aHaIM3€ BPEMEHHOTO Psijia UCIOJIb3YIOT €ro TpeH?

84. Kakue BUIbl ypaBHEHHUI MCIIOJIB3YIOT JUISI aHATUTHYECKOW MOJICITH TT0JIeTa 3epHa’?
85. Kak pemaroTcst cucteMbl HEOTHOPOIHBIX JH(PepeHIINaTbHBIX YpaBHEHNN ?

86. JaiiTe ompenieieHne METOJY MOJEIMPOBAHUS, UCIIONB3YIONIETO JTUHEHHOE TPO-
rpaMMHpPOBAHUE.

87. [lepeuncnure THIBI 3a/la4, pelIaeMbie C IMMOMOIIBIO JIMHEHHOTO MPOrpaMMHPO-
BaHUSL.

88. Jaiite onpenencHue 1eaeBoi GyHKIMH B 3a/1a4€ JIMHEHHOTO IPOrPaMMHPOBAHUSI.
89. B 1em Ha3zHaueHHs OrpaHUYEHHMM M YCIOBUMN IIpU PELICHUM 33]a4 JMHEHHOTO
POrpaMMUPOBaHUS?

90. HazoBute onepatop B Matlab, ¢ momorpi0 KOTOPOro MOYKHO OCYIIECTBUTH pe-
IIEHUE 33/1a41 JUHEHHOTO IPOTrPaMMHUPOBAHMSL.

91. Kakum 00pa3zom 3amady Ha MaKCUMyM IIeJIeBOW (PYHKIIMU MTPEBPATHTh HA €€ MHU-
HUMYM, UCIIOJIb3YsI COBPEMEHHBIE CPEJICTBA U TEXHOJIOTHH ITPOrPaMMHUPOBAHUSL. .

92. [aiiTe onpeneneHrne MMUTAIIMOHHOMY OTIPEIEICHUIO.

93. Kakue cpencrsa nporpaMMUpOBaHHs MOKHO MCIIOJIb30BaTh JJIs1 UMUTALMOHHOTO
MpOrpaMMHUpPOBaHUA?

94, [TosicHuTe Ha3HAYEHME B MOJIENIN IBM)KEHUSI aBTOMOOWIIS K KOMOaliHy Ha3HaYCHHE
napamertpa h.

95. MOXHO M COBMECTUTh B OJHOW MOJEIM AHAIUTUYECKHE M HMHTALMOHHBIE
MOJIXO/IBI B MOJICTTMPOBAHUU?

96. J1s 4ero B MOTOKOBOM JuarpaMMe 1ojia4u Bojibl HEOOXOJMMbI OOpaTHbBIE CBA3H?
97. Kaknm 00pazom B CHCTEMHO-IMHAMUYECKON MOJIENH TI0J]auu BOIBI MOXKHO TIpe-
KpaTUTh MOJ[ayy BOJIbI B OAITHIO, €CIIM OHA TIOJIHOCTbIO 3aroyHeHa?

98. Onpenenute HazHaueHUe Ostoka Network.

99. Kak 3agaercss KoTu4ecTBO 3aBOK B MOJIENU pa3auu KopMa KUBOTHBIM?

100. Kak co3nmats aHuManuoHHy0 Gurypy?

101. Kak co3mare ABMXKYIIYIOCS TIO ONpPENeJIeHHOMY MaplIpyTy aHUMAalMOHHYIO (u-
rypy?

102. Kakne 6M011oTeKkH NCTIONB3YIOTCS NP CO3AaHUU MOJAEIH 110/1a4H BOJIbI?

103. Kakune 6ubimmoTekn UCoMb3yI0TCs TP CO3aHIU MOJIETTH YOOPOUHOTO MmpoIecca
IJ10J10B?

104. Kakune OnOnMoTeKH MCHONB3YIOTCS MPU CO3AAHUM MOJEITU KOPMJICHHS JKHUBOT-
HBIX?
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6.3 llIkajia oleHOYHBIX CPEACTB

YpoBHH Kpurepuu onieHuBanus™ OrneHouHbIe cpeacTBa (KOJI.
OCBOCHHSA 0aioB)
KOMIIETEH-
AN
[IponBunyt 3Haer: TECTOBbIE 3aJaHUS
BIN - IOJTHO TEOPETUYECKUN MaTepua, KOTOPbIi (32-40 6annoB);
(75-100 yMEEeT COOTHECTH C BO3MOYKHOCTSIMHU MTPaKTHYC- pedepar
0auIoB) CKOT'O MTPUMCHCHHS; (5-10 6amoB);
VYmeer: BOMPOCHI K IK3aMEHY,
COTJIMYHOY - HHTErPUPOBATh 3HAHUS U3 PA3HBIX PA3/IEIOB, (38-50 6ayoB)
COEIUHSS OSCHEHUE U 000CHOBaHME,
- BBITIOJTHSAThH IPAKTHKO-OPUEHTUPOBAHHBIC U
CUTYaIlMOHHbIE 3aJaHMUsI, pellIaTh HHTETPUPO-
BaHHBIC 33/1a4M MTPO(ECCHOHATLHON Halpas-
JIEHHOCTH, UCTIONB3YsI COBPEMEHHBIE CPEJICTBA U
TEXHOJIOTUH MPOTPAMMHUPOBAHUS ,
- OBICTPO U 06€30IHMO0YHO TPOUILTFOCTPUPOBATH
OTBET COOCTBEHHBIMH ITPUMEPAMH,
- BECTHU MPEIMETHYIO IUCKYCCHIO;
Buiageer:
- TEPMUHOJIOTHEN U3 PA3IMYHBIX Pa3/eioB
Kypca,
- CIIOCO0AMU MBICTUTENBLHOM e TEIbHOCTH
(aHanm3oM, CHHTE30M, CpaBHEHHEM, 000011Ie-
HUEM U T.JI.),
- APTYMEHTHUPOBAHHOM, TPAMOTHOMW, YETKON
peublo.
bazoBbIii 3Haer: TECTOBBIE 3a/IAHUS
(50-74 - TEOPETUYECKUM U MPAKTUYECKUI MaTepuall, (22-32 6annos);
Oanna) HO JIOMYCKaeT HETOYHOCTH; pedepar
Ywmeer: (3-6 6amoB);
«XOPOIIO» - COeIMHSATH 3HAHUS U3 Pa3HBIX Pa3/ieoB Kypca, BOTIPOCHI K 9K3aMEHY,

- HaXOZIUThb NIPABUJIbHBIE IPUMEPHI U3 PAKTH-
KH,

- pelaTh HETUIIOBBIE 331a4U Ha IPUMEHEHHE
3HaHUH B PEATBHON ITPAKTUYECKOHN JEATENBHO-
CTH;

Bnaneer:

- TEPMUHOJIOTUEN U3 PA3IMUHBIX Pa3/IENoB
Kypca, Ip1 HEBEPHOM YIOTPeOIEHUU caM HC-
IIpaBJII€T HETOUYHOCTH,

- BCEM COJEPKAHUEM, BUAUT B3aUMOCBSI3H,
MOJKET MPOBECTH AHAJINU3 U T.J., HO HE BCErna
JIeJIaeT 3TO CaMOCTOATEIbHO, O€3 TOMOIIHU TTpe-
IoJaBares,

- croco0aMu MBICIUTENbHOM e TEeNbHOCTH
(aHanmu3oM, CHHTE30M, CpaBHEHHEM, 0000111e-
HUEM U T.JI.);

- apryMEHTUPOBAaHHOM, IPaMOTHOM, YETKOU
peubIo.

(25-36 6a0B)
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[ToporoBsbiii 3Haer: TECTOBLIE 3aJaHUS
(35-49 - TEOPETUYECKUI U MPAKTHUECKUI MaTepual, (15-20 6amnoB);
0aJlIIoB) HO JIOITYCKaeT OIHOKH; pedepar
Ymeer: (2-6 6amna);
«yZaoBIIE- - COeIMHATH 3HAHUA U3 Pa3HBIX Pa3/IeoB Kypca BOMPOCHI K IK3aMEHY,
TBOPHUTEIb- | TOJBKO MPU HABOMASAIIUX BOIPOCAX MPEToIaBa- (18-23 GayoB)
HOY» Tens,
- C TPY/IOM COOTHECTH TEOPETUICCKHI U TTPAK-
TUYECKUH, I0MyCKas OMHUOKH B PEIICHUN HETH-
MOBBIX 3a/]1a4 Ha IPUMEHEHHE 3HAHUI B PEATIbHOU
MIPAKTUYECKON JAESITeTbHOCTH;
Bunageer:
- HEJIOCTATOYHO CI10CO0aMU MBICTUTENIbHON
JEeSATEIILHOCTH (aHAITM30M, CHHTE30M, CpaBHE-
HUEM, 0000IIICHUEM U T.11.);
- c11aboif apryMeHTaIuei, JTIOruKoi Mpu mo-
CTPOCHHH OTBETA.
Hwuzkuii He 3Hnaer: TECTOBBIE 3aJITAHUS
(momoporo- - TCOPETHYCCKUH U IPAKTUICCKUN MaTepual, (0-14 6ammoB);
BbIi1) (KOM- - CYLIHOCTHOM 4acCTH Kypca; pedepar
neteHus He | He ymeer: (0-5 6amn);
chopmupo- - 6e3 CyIIeCTBEHHBIX OUIMOOK BbICTPAaUBaTh BOIIPOCHI K 3K3aMeny, (0-15
BaHA) OTBET, BHIMIOJHATD 3aJaHHE, OaJIIoB)
(menee 35 - BBITIOJTHSATH IPAKTHKO-OPUECHTUPOBAHHBIC U
0asioB) CUTYaIlMOHHbIE 3aJaHHsI, pellIaTh HHTETPUPO-
BaHHBIC 33/1a49M MPOPECCHOHATBHON HaIpaB-
«HE yJI0- JIEHHOCTH,
BJICTBOPH- - WJUTFOCTPUPOBATH OTBET MPUMEPAMHU;
TEIHHO» He Bnaneer:
- TEPMUHOJIOTHEN Kypca,
- CIOCO0AMU MBICTUTENHHON IS TENBHOCTH
(aHanu3om, CUHTE30M, CpaBHEHHEM, 0000111e-
HHUEM U T.JI.),
- TPAMOTHOM, YETKON PEYBI0.

Bce xoMmiekTbl OLCHOYHLIX CpCACTB (KOHTpOJ'ILHO-I/I3MepI/ITeJ'ILHBIX MaTepI/IaJ'IOB), HE-
00XOJUMBIX JJIsl OLIEHKHU 3HAHWW, YMEHUH, HABBIKOB U (MJIM) ONBITA AESITEIbHOCTH, XapaKTepH-
3YIOIIUC DTaIlbl (bOpMHpOBaHI/IH KOMHCTCHHI/Iﬁ B Iponecce OCBOCHUA AUCHUIIIIMHBI (MO,HYJ'IH)
oipoOHO MpeACTaBIeHbI B JOKYMEHTE «POH/]T OLIEHOYHBIX CPEICTB AUCLMILIUHBI (MOIYIIS)».

7 YuyeOHO-MeTOAMYEeCKOe U MH(OPMAIIHOHHOE 00ecnevyeHne JUCIIUIIIUHBI

7.1. OcHOBHas JauTEpPaTypa:
1, Coseros, b. . MozaenupoBanue cucteM : y4eOHUK JJIs aKaJJeMUYECKOro OakagaBpuaTa
/ B. 5. CosetoB, C. A. SIkoBieB. — 7-¢ m3a1. — M. : U3narensctBo FOpaiit, 2017. — 343 ¢. —
(bakanaBp. Axagemmueckmii kypc). — ISBN 978-5-9916-3916-3. .— Pexum npoctyna:
https://biblio-online.ru/book/F4218D80-CDF9-468E-B54B-3964246 A473E
7.2. JlonoJIHUTEJIbHAS JIUTEPATYypa:
1. T'opaees, A.C. MoaenupoBanue B arpounxkenepun. — CII0. : Jlanb, 2014. — 384 c.
7.3. MeToauveckue yKazaHusl o0 0CBOCHUIO JUCIUIIUHBI (MOYJIs1)
1. 'aptman T.H. OcHOBBI KOMIIBIOTEPHOTO MOJEIUPOBAHUSI XUMUKO-TEXHOJIOTUYECKUX

nporeccoB: Yueb.nmocooue st By308/T.H.I'aptman, J1.B.Knymmn.- UKL «Axagemknuray, 2006,
-416 c.: ni.
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2. T'opnees A.C. MonenupoBaHeue B arpourkenepun: Yueb.moco6./ A.C.I'opaees.- C.I16.:
Uzna-Bo «Jlaawy, 2014.- 300 c.

3. Cmarud b.M. DxonoMmuko-maremarndeckue Metodnl.- M.: KomxocC, 2012.-271 c¢.:ui1.-
(YaeOHuku 1 yueOHbIC TOCOOUS JIJIsl CTYIEHTOB BBICIIL. y4ue0.3aBeICHUN ).

4. ®panc [x., Topanu k. X.M. Matemaruueckue MOJICIH B ceIbCKOM xo03sticTBe/ [lep. ¢
anri. A.C.Kamenckoro; noa pen.®@.1.Epemiko. [Ipeaucn.®@.1M.Hpemiko u A.C. Kamenckoro.- M.:
Arpomnpomusaar, 1987. -400 c.

7.4 UndopmanmonHbie M HH(PPOBBIE TEXHOJIOTHH (IIPOrpaMMHOe odecneyve-
HHE, COBPeMEeHHbIe NpodecCHOHAIbHBIC 0a3bI JAHHBIX H HHGOPMALMOHHbIE

CIIpaBOYHbLIC CI/ICTeMl:.I)

VYuebHas nucHuIuiMHa (MOIyJIb) MPEAyCMAaTPUBAET OCBOGHHE MH(POPMALMOHHBIX U LU-
POBBIX TexHOJOrui. Peanuszanus nu@poBBIX TEXHOJOIHMH B 00pa3oBaTeIbHOM IMPOCTPAHCTBE
SBJIAETCS OJHOW M3 BaKHEHIIMX LieJiell 00pa3oBaHus, JAIOUIEl BOZMOXXHOCTh pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbBIE KayecTBa 00y4aroMXCsl Kak OyIylIMX BbBICOKOKBATM(DHUIMPOBAHHBIX CIIELHU-
QJIACTOB.

[{udpoBble TEXHOJIOIUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((HEKTUBHOIO pEIIeHUs
3a7a4 MpogecCHOHATBHOTO, COIHAIBHOTO, JMYHOCTHOTO XapaKTepa C HCIOJIb30BAHHEM pa3-
JIMYHBIX BUJ0B KOMMYHUKAIIMOHHBIX TEXHOJIOIHH. OcBoeHHe HUPPOBBIX TEXHOJIOIUH B paMKax
JAHHOW NUCIMIUIMHBI (MOIYJISl) OPHEHTHPOBAHO Ha CIIOCOOHOCTH 0€30MAacHO M HaJUICKAIIIM
00pa3oM Hoay4aTh JOCTYI, YIPaBIATh, MHTEIPUPOBaTh, OOMEHHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MHPOPMALIMIO C TIOMOUIBIO IU(POBBIX YCTPOMCTB M CETEBHIX TexHOJOruil. dopmupoBaHme
UG pPOBON KOMIIETEHTHOCTHU MpeArnoiaraeT paboTy ¢ JaHHBIMHU, BJIQJICHUE UHCTPYMEHTAMU JUIs
KOMMYHHUKAIUU.

7.4.1 J1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBI M 0a3bI TAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 03.04.2024
Ne 6/n (CeteBas anekTpoHHas 6MbIMOTEKA)

2. ba3a naHHBIX 371€KTpOHHBIX HH(popMaloHHbIX pecypcoB @PT'BHY ITHCXB (morosop
110 00€eCIeYeHNI0 JJOCTYMa K 3JIeKTPpOHHBIM HH(popmannoHHbIM pecypcam @I'BHY [THCXb uepes
tepmunan yaanenHoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. OnexkTpoHHast Onbnuoreynas cuctema «HaunonansHbll IMPpPoBOH pecype «PyKoHT»:
Komnekiuu «ba3ossiii MmaccuB» u «Komoc-c. Cenbekoe xo3stiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT I0 MpeocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnektpoHHOe H3aTenbcTBO FOPAWTY (https://urait.ru/) (JoroBop Ha oka3aHue
YCIIYT TIO TIPEIOCTaBICHUIO JocTyna K oOpaszoBarenbHoi miathopme OO0 «DeKTpOHHOE U3-
narenbetBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbOMHOTeYHas cuctema «Bepraackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3THOE UCIONIb30BaHUe TipousBeneHuit oT 26.03.2020 Ne 14/20/25)

6. baza manusix HOB «HarmonanbHas snekrponnas oubamoteka» (https://rusneb.ru/)
(moroBop o mogkmoueHnn kK HOb u npenocraBnennn goctymna k oobekram HOb ot 01.08.2018 Neo
101/H2b/4712)

7. CornameHue O COTPYIHHUYECTBE IO OKAa3aHUIO OMOTMOTEYHO-WH(OPMAIMOHHBIX H
COLIMOKYJIBTYPHBIX YCIyT MOJb30BaTENIIM YHUBEPCUTETA U3 YHMCIIa MHBAIKUJOB 10 3PEHHUIO, Clla-
OOBUJIAIINX, UHBAIUIOB IPYTHX KATETOPUH C OTPAaHUYECHHBIM JOCTYIOM K WH(OpPMAIUH, JIHUIL,
UMEIOIUX TPYAHOCTU ¢ uTeHueM ruiockoneuatHoro Tekcra TOI'BYK «Tamb6oBckas obnactHas
yHUBepcaibHass HaydHas Ouommoreka um. A.C. [Tymxkunay (https://www.tambovlib.ru) (corna-
uieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. MudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
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1. CnpaBoynas npaBoBas cuctema KoncynpranTlmoc (10roBop mocTaBKH, aanTaiud 1
conpoBOXAeHUS dK3eMIUIsIpoB cucteM KoncymnprantlImroc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnexTpoHHBINH nepuoanueckuii cnpaBoyHuk «Cucrema TAPAHT) (norosop Ha yciyru
1o conpoBokaAcHHIO 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHnHbIe mpodeccuoHAIbHbIE 0a3bl JaAHHBIX
1. ba3a maHHBIX HOPMaTHBHO-TIPABOBBIX aKTOB MH(OPMAIMOHHO-00Pa30BaTEIBHOM MPO-
rpammbl «Pocmerony (moroBop ot 15.08.2023 Ne 542/2023)
2. baza nannpix Hayunoli asnextponnor Omomuorexku eLIBRARY.RU — poccuiickuit
MH(POPMALIMOHHO-aHATUTHYECKUH MOpTall B 00JIaCTH HAYKH, TEXHOJIOTUH, MEIUIIUHBI U 00pa3o-
Banus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpeiTeie gaHHBIe DeaepanbHON  CITYKOBI
https://rosstat.gov.ru/opendatallpodeccruonanbHbie

un  http://www.is027000.ru/
5. [Ipodeccronanpabie 6a3bl JaHHBIX. JJEKTPOHHAs OMOIMOTeKa MHCTUTYT MHKEHEPOB
110 2JICKTPOTEXHUKE M deKTpoHuKe: hitps://ieeexplore.ieee.org/Xplore/home.jsp
6. [Ipodeccuonanbubie 6a3nl ganubix. OpenNet http://www.opennet.ru/

0asbl

JAaHHBIX.

TrOCY/IapCTBEHHOW CTATUCTUKU -
3amura

uHpopma-

7.4.4. JIunieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe obecre-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA

Ne Haumenosanue Pazpabotunk [10 | JlocTynHOCTH Ccpuika Ha Enunabiit PexBusutel noa-
(mpaBoobnana- | (JUIEH3MOHHOE, | PpeecTp POCCUHUCKUX TBEPKAAIOIIETO J0-
TeJb) CBOOOJTHO pac- nporpamm it OBM | kymeHTa (ipu Hanu-
npoctparsgemoe) | u Bl (mpu Hammawmm) 51719
1 Microsoft Windows, Microsoft JIunensnonnoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
cTBUs: OECCpOUHO
2 | AwntuBupycHOE mpo- AO «JIabopa- Jlunensuonnoe | https://reestr.digital.g | CyGnuieH3noHHbIMH
rpammHoOe obecrieye- | Topus Kacmep- ov.ru/reestr/366574/? norosop ¢ 000
uue Kaspersky CKOTO» sphrase_id=415165 «Codrekc» ot
Endpoint Security ms (Poccust) 24.10.2023 Ne 6/H,
OusHeca CPOK JICHCTBUSL: C
22.11.2023 no
22.11.2024
3 MoitO¢uc Cran- 000 «Hogsie Jlunenzuonnoe | https://reestr.digital.g Konrpakt ¢ 000
JapTHBIN - o0navHble TeX- ov.ru/reestr/301631/? «PyOuxon»
OducHblil naker Hosorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl pabOoThI C IOKY- cHs) 03641000008190000
MEHTaMH H MMOYTON 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHblii maker AO «P7» JIuuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckTorHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK neicTBHS: Oec-
CPOYHO
5 OrneparionHast cu- 00O "bazaner | Jluuensuonunoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoboxHOE Mpo- ov.ru/reestr/303262/? «Codrekcy
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http://www.iso27000.ru/
https://ieeexplore.ieee.org/Xplore/home.jsp

BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK JeficTBHA: Oec-
CPOYHO
6 | Ilporpammuas cucre- | AO «Autumia- | JlunensuonHoe | https://reestr.digital.g | JluueH3uoHHBIH 10-
Ma Juisi oOHapyxeHust | ruat (Poccust) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIIarHaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
Hay4HBIX paboTax CPOK JICHCTBUSL: C
«AnTnmiaruatr BY3» 23.05.2024 o
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CrobGoxmro pac- - -
- IPOCMOTP TOKYMECH- MPOCTpaHsIeMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBoGomHo pac- - -
- IPOCMOTP TOKYyMECH- Corporation MPOCTpaHsIeMOe
toB PDF, DjVU

7.4.5. Pecypcbl HHGpOPMANIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn « UHTEepHET»

1 CDTOwiki: 6a3a 3Hanuii o mudposoii panchopmaruu https://cdto.wiki/
2 http://www.statsoft.ru.
3. http://matlab.exponenta.ru.
4 www.Xxjtek.ru.

7.4.6. Ilu¢poBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTe/IbHOM MPO-

mecce

LMS-mardopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

Buptyanenas nocka Padlet: https://ru.padlet.com

O6maunsie cepsuchl: Anaekc./luck, O6nako Mail.ru

Cepsucsl onpocos: Suaexkc ®opmel, MyQuiz

Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

CepBuc coBMecTHOW pa®oThl Hajx mpoekTtamu s HeOonpmux rpynn Trello

http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsAEMbIE IPU U3YYEHUU JUCHUILTHHBI

ONoGa~WNE

Ne | [udpossie TexHogoruu | Buabl yue6HOM paboThl, BoIONA- | DopMupyembie
HsIEMbIe ¢ TPUMEHEHUEM UG- KOMITETEHIINH
POBOW TEXHOJIOTHH
1. | O6maunsie TexHonoruu | Jlexmmu VYK-1, TIK-2
[TpakTrueckue 3aHATHS
(JTaboparopabie pabOTHI)
2. | Bonpmmue nanHble Jlexun VK-1, IIK-2
[IpakTueckue 3aHATHS
(JJaGopaTopHbIie paboThI)
3. | TexHomornu Jlexmun VYK-1, TIK-2
0ecrpoBOJIHOM CBSI3U ITpakTHueckue 3aHsATH
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(JTaboparopabie pabOThI)
4. | HoBele Jlexuuu
MIPOU3BOJICTBEHHBIC [TpakTUyeckue 3aHsATHS
TEXHOJIOTUH (JTaboparopubie pabOTHhI)

VK-1, TIIK-2

8. MaTepuanbHo-TexHu4yeckoe obecnevyeHne aNCUMMIMHLI (Moayns)

YyeOHast ayquTopus 1is
MIPOBEJCHUS 3aHIATUH JIEK-
LIMOHHOTO THIA, 3aHATHH
CEMHHAPCKOTr0 THIA, Kyp-
COBOI'0 IPOEKTUPOBAHUS
(BBITIOJIHEHUS KypPCOBBIX
paboT), TPYIIIOBBIX U WH-
JUBUAYAIBHBIX KOHCYIIb-
TalMH, TEKYLIETO KOHTPOJIS
U IIPOMEKYTOYHOM arTe-
ctauuu (r. Mu4aypuHCK, yiI.
HNutepnanuonanbHas, 10M
Ne 101, 3/417)

1. BA®-A BombsramiepdazoMerp ¢
JIBYMSI KJelaMu (MHB.
Ne2101045320)

2. Bmaromep mist moussl 46908 (MHB.
Ne2101045233)

3. Jansnomep npod.BOSCH (unB.
Ne2101045234)

4. KapMaHHBIA KOMITBIOTED (MHB.
Ne2101042441)

5. Kotpomep st cuctem OTOIICHUS
Y TOPSYETO BOJOCHAOKEHUS
(TPM-32-1114,01) (unB.
Ne2101045327)

6. Muxponporeccop (1HB.
Ne2101042412)

7. Muxkpockor (uHB. Ne2101065254)
8. Ilnorrep HP (unB. Ne2101045096)
9. Ilpubop >HEpreTHKa MHOTO(YHK-
uuoHanbHbIN [IOM-02U ¢ apxuBu-
poBaHHEeM AaHHBIX (31IT.) (MHB.
Ne2101045330)

10. IIpubop sHEpreTHKa MHO-
ro¢yHkunoHanbHel [I19M-02U ¢
apXWBUPOBAaHUEM JIAaHHBIX (31IT.)
(uHB. Ne2101045331)

11. PazpaboTka-nporpamMMsl
(nHB.Ne2101062153)

12. TIpoextop Epson EB-S 72 (uuB
Ne2101045098)

13. Kotposnep s cuctem oToruie-
HUS ¥ TOPSYEro BOJIOCHAOKEHUS
(TPM-32-1114,01)
(mHB.Ne2101045327)

14. MPI-508 U3mepurens napamer-
POB 2JIEKTPOOE30MaCHOCTH IEKTPO-
ycTaHoBOK. [Ipubop anaio-
ro-rdposoit (maB.Ne2101045319)
15. Ilpunrep (unB. Ne2101042423)
16. Xomogmmeuuk "Samsung"SG 06
DCGWHN (unB.Ne210105328)

17. Hudposoit anmapat Olimpus
E-450 (uaB.Ne2101065306)

18. Dkpan Ha mTatuBe Projecta
(mHB.Ne2101065233)

19. Komnsrorep Toprago Cope-2
(maB.Ne1101044319, 110104318,
110104317, 1101043116, 110104315,
110104314, 110104313, 110104312)
20. HoytOyk NB

1. Microsoft Windows XP,7
(muuensus ot 31.12.2013 Ne
49413124, 6eccpovHO).

2. Microsoft Office 2003,
2010 (umeH3us ot
04.06.2015 Ne 65291658,
0OeccpodHo).
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(maB.Ne1101043285)

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

22. Hoytbyk Sam sung
NP-RV408-A01
T3500/2G/250G/iIGMA/DVDRW/Wi
Fi/lW7HB/14HD LED
(nuB.Ne1101047357)

23. KonnenTpartop
(nuB.N21101060926)

24. CriytHukoBast Hapuranus Desay
(nuB.Ne110104311, 110104310,
110104309, 110104308, 110104307)
25. HoyrOGyk Sam sung
NP-RV408-A01
T3500/2G/250G/iIGMA/DVDRW/Wi
Fi/W7HB/14HD LED
(nuB.Ne110107356, 110107355,
110107354, 110107353, 110107352,
110107351, 110107350)

26. Koneekrtop "Edisson" SO05 UB
(uuB. Ne 000000000012277)

27. Cyetuuk Boasl METEP CB-15
(ropstueit) (wHB. Ne
000000000012009,
000000000012010)

28. Cyetrunk Boasl METEP CB-15
(xomonHoit) (MHB. Ne
000000000012007,
000000000012008)

29. YenaxuuTe b Bo3ayxa "Polaris”
PUH 1545 6ensrii/cunuit 30W yiib-
Tpa3Byk (nHB. Ne 000000000012280)
30. DU 5001 dazoykazarens (MHB. Ne
000000000011983)

31. bokopess (MHB. Ne
000000000015361)

32. Ilepometp PT-8811 (unB. Ne
000000000017574)

33. llonermmomeTp (uHB. Ne
000000000017567)

34. HaGops! AeMOHCTPAIIIOHHOTO
000pyIOBaHUS ¥ YIEOHO-HATIISATHBIX
nocoOuii.

KommbroTepHast TEXHUKA TTOIKITIOYe-
Ha K ceTn «MHTEepHET» N o0ecnedeHa
noctynoM B OMOC yHuBepcHTeTA.

VYuebnast ayauTopust 1Jist
MIPOBEICHMS 3aHATUH Ce-
MHHApCKOT0 TuIa (Jrabopa-
TOPHS SNETPOTEXHUKH U
3NEeKTPOHUKH) (T. Muuy-
pUHCK, yi1. UHTEpHAMO-
HaibpHas, 1oM Ne 101, 3/415)

1. 'eneparop BBIC.YaCTOTHI (MHB.
Ne1101044303)

2. 'eneparop curnama (MHB.
Ne1101044304)

3. JIabopaTopHsIit
creaa(uaB.Ne1101044215,
1101044214, 1101044213,

1. Microsoft Windows XP,7
(mumensust ot 31.12.2013 Ne
49413124, 6eccpodHo).

2. Microsoft Office 2003,
2010 (sutieH3us oT
04.06.2015 Ne 65291658,
0eccpoyHo).
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1101044212, 1101044211,
1101044210, 1101044209,
1101044208)

4. Jlazepusiii uzmyuatens JIITY-101
(uHB. Ne1101060921)

5. Manwumynsarop MII-9 (uHB.
Nel101044171)

6. HoytOyk Acer eME732G-373 G32
Mnkk Ci3 370M/3G/320/512 Mb Rad
HD5470/DVDRWWF/Cam (uHB.
Nel101047358)

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

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

9. BHenHuii 3kpaH ,B KOMIUIEKTE C
1O Hot Find-L (unB. Ne2101045105)
10. Kommnerorep Ilentuym-3 (uHB.
Nel101042563)

11. Kommnerorep P-4 (unB.
Nel101041463)

12. Kommerotep C-500 (uHB.
Ne2101041452)

13. O6wextu 24 L ST crangapTHbIi
(uHB. Ne2101045104)

14. Hoytoyx ASUS (uHB.
Ne2101045095)

15. TemnoBu30p ¢ BUACOKaMepoi ,0e3
BHemrHero dkpana HotFind (uHB.
Ne2101045106)

16. Merometp (naB. Ne2101062193)

ITomemienue i camocTo-
SITeTbHON paboTh (T. Mu-
YypHUHCK, yJI. MTHTEpHAIMO-
nanbHas, 1.101 - 4/10)

1. KomnbroTep B cOCTaBe: mporeccop
Intel 775 Core Duio E440, monutop
19" Acer (uHB. Ne 2101045116,
2101045113)

KoMmbroTepHast TEXHHUKA ITOIKITIOYE-
Ha K ceTd «MHTEepHEeT» N 0OecredyeHa
noctynioM B OMOC yHuBepcurera.

1. Microsoft Windows 7 (;1u-
nen3us ot 31.12.2013 Ne
49413124, 6eccpovHO).

2. Microsoft Office 2010
(mumensus ot 04.06.2015 Ne
65291658, 6eccpodHO).

3. Cucrema Koncynprant
[Tmroc, gorosop ot 10.03.2017
Ne 7844/13900/3C;

Cucrema Koncynprant [iroc,
norosop ot 20.02.2018 Ne
9012 /13900/2C;

Cucrema Koncynprant [liroc,
nmorosop ot 01.11.2018 Ne
9447/13900/2C;

Cucrema Koncynprant [liroc,
ZoroBop oT 26.02.2019 Ne
9662/13900/3C.

4. DNEeKTPOHHBIN Nepruoau-
yecKkuil cripaBoyHUK «CurcTe-
ma TAPAHT», morosop ot
27.12.2016 Ne 154-01/17;
DONeKTPOHHBIN TepHoIuIe-
cKkui cipaBodHUK «Crcrema
I'APAHTY, norosop ot
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09.01.2018 Ne 194-
01/2018C/[1; DnexTpOoHHBIH
MEPUOTUUECKUI CIIPAaBOYHHUK
«Cucrema ’”APAHT», noro-
Bop ot 02.07.2018 Ne
194-02/2018CA.

5. Ilporpammuoe obecrmeue-
Hue «Antumiaruat. BY3»
(JTMTIEH3NOHHEII TOTOBOP OT
21.03.2018 Nel93, 6eccpou-
HO; JIMIEH3HOHHBIA JOTOBOP
ot 10.05.2018 Nel193-1, 6ec-
CPOYHO).

6. Nudopmannon-
HO-00pa3oBaTeIbHAS TIPO-
rpamMma «PocMeTrony (oroBop
ot 17.07.2018 Ne 2135).

7. Jluuensunonnoe I10 UTC
1C: IIpeanpusrue 8.3z, UTC
1C: Yuusepcutet [Ipod
(xontpaxT ot 19.04.2016
Ne(0364100000816000015,
cpok aevictBus 19.04.2017).
8. Jlunensuonnoe [10 UTC
1C: IIpeanpusarue 8.3z, UTC
1C: Yausepcurert [Ipod
(xontpaxT ot 16.05.2017
Ne(0364100000817000007,
cpok gevictBus 07.11.2018).
9. Jluuensunonnoe [10 UTC
1C: Hpenanpustue 8.3z, UTC
1C: Yuusepcurer IIpod
(rxorTpaxT ot 05.06.2018
Ne(0364100000818000016,
cpok nerictust 07.11.2019).

Pabouas mporpamMma AMCLUIUIMHBI COCTaBlieHa B coOTBeTcTBUU ¢ TpeboBaHusMu OI'OC BO —
OaxanaBpuat 1no HanpasieHuto noarotoku 09.03.01 Mudopmarrka v BeIYUCIUTEIbHAS TEXHU-
Ka, YTBEpXk/eHHOro npruka3zoM MunoOpHayku P® ot 19.09.2017r. Ne929.
ABTOpBI — AoLEHT Kadeapbl MmareMaTuku, ¢puzuku u UT bposrynosa H.I1.,

cT.mpernojaBaTens Kapeapsl mareMaTuky, puznku u UT TTuenunnesa H.B.

Penienzent — 3aBeayromuil kadeapoil cTaHAapTH3aLMH, METPOJIOTUA M TEXHUYECKOTO
cepBHUca, K.T.H., IOLEHT XaTyHueB B.B.

Pabouas nporpamma paspabotana B coorBeTcTBHH ¢ TpeboBanusimu @I'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKH, QU3UKU U HUHDOpMAaIK-
OHHBIX TexHosnoruu. [Iporokos Ne 6 ot «14» mas 2024 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHui y4eOHO-METOINYECKOW KOMUCCHUU HHKEHEPHOTO
nnctutyra ®I'6OY BO Muuypunckuit 'AY, nporokon Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBepkaeHa PemieHneM yueOHO-METOIMYECKOTO COBETAa YHUBEPCUTETA MPO-
TokoJ Ne 09 ot 23 mas 2024 roza.
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OpurnHall JOKyMEHTa XpaHHUTCS Ha Kadeape MaTeMaTuKu, GU3UKH ¥ WH()OPMAIMOHHBIX TEX-
HOJIOTHUH
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