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Pa6ouas nporpamma no nucruruinae b.1.3.4.2 «MonenupoBanue nHGOPMaIMOHHBIX
nporieccoB» HampasineHuss moarotoBku 09.03.04 «IlporpammHas WHKEHEpHUS»,
npobuns ''YnpapieHue pa3zpabOTKON MNpOrpaMMHBIX TMPOEKTOB" COCTaBjleHA B
COOTBETCTBUU C TpeOOBaHUSIMU denepanbHOTO roCcyAapCTBEHHOTO
oOpa3oBarensHOTO craHaapra Beiciiero obpazoBanus (09.03.04 «IIporpammuas
WHXXEHEPUs», YTBEPXKICHHBIM mpukazoM MwunoOpHayku Poccum Ne 920 ot 19
ceHTsa0ps 2017 r. ¢ UBMEHEHUSIMU U JIOTIOTHEHUSIMU

Pabouas nporpamma:

00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHHUIO pPElICHHEM Kadeaphl
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TOITUCH ®.1.0.

ono0pena Ha 3acenanun Y MKH ot «15» mas 2026 r., mpotokon Ne 6

IIpencenarens YMKH 4 ;,;z:’% /XKunmuua E.B./



1. Hesan 1 3212494 TUCUUTITIMHBI

Lemsamu OCBOCHHUS JTACIIUILINHEBI b.1.3.4.2 «MopgenupoBaHue
WH(POPMAITMOHHBIX MPOIIECCOBY» SIBISIOTCS MOJATOTOBKA CTYJEHTOB K MPOCKTHOMY U
IPOU3BOICTBEHHO-TEXHOJIOTMUYECKOMY BHJIaM NPO(EeCCHOHANBHON IesATeNbHOCTH, a
MMEHHO K PEIICHHIO CIETYIONIUX 3a1a4:

- cOop u ananu3 uHbOpMAUM O (U3NYECKON cHCTeMe, HEOOXOIUMOU H
JIOCTATOYHOM JIJIsI TIOCTPOEHUS UCKOMOM MOJIEIN HAOII0IaeMOr0 SIBJICHUSI, KOTOPHIM
nposiBIsieT ceOs (pu3nueckasi CucTemMa;

- CTPYKTYpUpPOBaHHE SBJICHHsS B IIJIJaHE COOTHECEHUSI OCOOCHHOCTEH €ro
MIPOSIBJICHHS TIO THUTIaM OOIIETPUHSATHIX KJIACCUUECKUX (DU3UIECKUX CUCTEM;

- paszpaboTka (WS aJanTanus) MaTeMaTHUYeCKOW MOJENHd HaOII0AaeMoro
SBJICHUS C UEJbIO JalbHEUIIIEro MOACIUPOBAHUS MPOLIecca U SABJICHUS B IIUPOKOM
JIMara3oHe BapbUPYEMbIX TapaMETPOB,;

- HCIOJIb30BaHHWE MaTeMaTHYSCKUX IMPHIOKeHHH mnakera Matlab 5.x, 6.x.,
texHonoruii VBA uimu VB, noacuctemsr Signal Processing ToolBox (SPT) MatLab;

- pa3paboTka TPUIOKEHHUH JJIi MOJEIUPOBAHMS TOBEACHUS KIACCHUUECKUX
(U3UYECKUX CUCTEM.

2. MecTto aucunmiinubl B ctpykrype OIIOII BO
Hucunnnuna b.1.3.4.2 «MopgenupoBanue HHPOPMAIIMOHHBIX MPOLIECCOB»
OTHOCHUTCSI K 4YacTd, (OpMUPYEMOH y4yaCTHHUKAMHU OOpa30BaTEIbHBIX OTHOLICHHUN
Juctumnnuas 1o BeIOopy biioka 1 «/lucuunauael (MOLYIIN)».

3. TpeOoBaHus K pe3yibTaTaM OCBOEHUS JUCIUNIMHBI

N3ydenne JUCHMIUIMHBI HAIMpaBJICHO Ha (QOpMHpPOBAHHE  CIICAYIOMINX
KOMIICTCHITU:
YK-1. CriocobeH OCyIIEeCTBIATh MOWUCK, KPUTHUYECKUN aHaJlu3 W CHHTE3
nHOpMAIIUHM, MPUMEHITh CHUCTEMHBIM MOJXOJ JUIS PElIeHUs] MOCTaBJIECHHBIX
3ajad.

[lepeueHp TMUIAHUPYEMBIX  peE3yJbTaTOB  OOy4YEHUS 1O  JAUCIUILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJibTaTaMHd OCBOCHMsI 0Opa3oBaTeIbHOMN
MPOTPAMMBI:



Kon u Kon n naumenosanue HanmeHnoBanue nokazareiisi OLleHUBaHUS
HaWMEHOBaHHUE WHIUKaTOpa (pe3ynprara 00y4eHUs 10 AUCITUTUIHHE )
KOMIIETEHIIUU JOCTHKEHUSI

(pe3ynbTar KOMIIETEHIIUHA
OCBOCHHS) (cocraBnsroniei
KOMITCTCHIIHH )
YK-1. HUA-5 yg.1 [Ipumenser 3HaTh: OCHOBHBIEC MOHSITHS U COBPEMEHHbIE
Cnocoben 3HAHUS 110 MPUHIIMITBI pa0OTHI ¢ OCHOBHBIMH
OCYLICCTBJIATH MAaTEMATUIECKOMY MAaTEMAaTUYCCKUMU MOJCIISIMUA KITACCUYECKUAX

IIOHUCK, MOJEIUPOBAHUIO JUIA (GUBUYECKUX, TEXHUYECKUX, IKOHOMHYECKUX,

KPUTHYECKUI TCOPETUYCCKOTO U COIIMAJIBHBIX CHCTEM, a TaK)Ke OBITh

aHaJIM3 U CHHTC3 | 3KCIICPUMEHTAJILHOT'O MH(OPMUPOBAHHBIM O COBPEMEHHBIX CUCTEMAaX

vH(pOpMaIuH, HMCCJIICAOBAHUS B IIPOrpaMMUPOBAHUS U MOJAEIUPOBAHUS SBICHUN U
OPUMCHATH npodeccroHanbHOI IIPOLECCOB B MPUPOJE U TEXHUYECKUX
CUCTEMHBIM JeATEIILHOCTHU YCTPOMCTBAX, & UMEHHO:
DOAXOM AJIsA -KJ1accu(UKAIIIO ¥ TUITBI MAaTEMaTUYECKUX

pelieHus MoJeIen
IIOCTaBJIEHHBIX -00111Me METOJUYECKHE TPUHIUIIBI TOCTPOEHUS
3aaad4. MaTeMaTUYECKUX MOJENEN,

-OCHOBHBIE 3Talbl MIOCTPOECHUSI MATEMATUYECKUX
Mozelen

-MO/JIEJIN HENPEPBIBHBIX U JUCKPETHBIX CUCTEM.
-OCHOBHBIE MaTEMATUYECKNE METOBI,
UCIIOJIb3YyEMBIE ITPU UCCIIETOBAHUH
MaTeMaTUYECKUX MOJENIEN

-METO/Ibl CAMOKOHTPOJISI, UCTIOIB3YEMBIE TIPH
IIOCTPOCHUH MaTEMaTHUYECKUX MOJENEH,
YMeTh:_IpuMeHATh (U3HUECKUe 3aKOHbI U
MaTeMaTHYeCKUEe METO/IbI (aHATTMTUYECKHUE U
YHCIIEHHBIC) JJI aHAJIU3a U MOJIEIUPOBAHUS
KJIACCUYECKUX (PU3UYECKUX, TEXHUUYECKUX,
SKOHOMHYECKHX, COLIMAIIBHBIX SIBICHUN M
IIPOLIECCOB, & UMEHHO:

-BBIOMPATh KOPPEKTHBIE YUCIIEHHBIE METO/IbI,
IIPOBEPSTH UX MPABOMEPHOCTh aJI€KBATHOCTb,
BO3MO>KHOCTb IPAKTUYECKOTO HCIIOIb30BaHUS
-p€ann30BbIBATH JEKOMIIO3ULUIO UCCIEAYEMON
CUCTEMBI

-opMHUpOBATH CUCTEMY PabOYMX TUITOTE3
(MocTynaToB) MOJETH U TOCTPOUTH
COJZIEPKATEIBHYIO MOJIETb;

-BBIOMpATh a/IeKBATHBIM MaTeMaTHYECKUH armapar;
-MCCIIEI0BATh MOCTPOECHHYIO MOJEIIb HA
aJIeKBaTHOCTb, IIOJIHOTY, YCTOMYMBOCTD IO
BXOJHBIM ITapaMeTpam.




BiiajgeThb:_iporpaMMHBIM 00€CIICUCHHEM,
npeaHa3HAYCHHBIM IJIA paGOTBI C MOACIIAMHN
KJIACCHUYCCKHUX (PU3MIECKUX, TEXHUYECKHX,
O9KOHOMHYCCKHX, COIUAJIBHBIX CUCTECM,
pa3pabaThiBaTh AITOPUTMbBI MOICTUPOBAHUS
MPOIIECCOB B KJIACCHYECKUX (DU3NICCKHUX,
TEXHHUYECKHUX, SKOHOMUYECKHX, COIUATBHBIX
cucTremax, IporpaMMHpOBaTh UX, aHATU3UPOBATh
HOJTYYEHHBIC PE3yJIbTaThl MOACTUPOBAHHS,
nproOpecTy HaBBIKU MOJCTUPOBAHUS U
UCCIICIOBAHMS TIOBEACHUS IPYTHX CUCTEM
(PKOHOMHYECKHX, COITUAIBHBIX U Jp.) 10 aHAJIOTHH,
a UMCHHO:

-CIIOCOOHOCTBIO AITOPUTMU3HPOBATH BEIOpAHHBIC
MOJICTH U METOJIbI B 3371a4aX HAyIHBIX
UCCIICIOBAaHHI U MH)KEHEPHOTO IPOCKTUPOBAHUS;
-METO/IaMH MTOCTPOCHHUS MATEMATHYECKUX MOJIEIIEH
B cdepe npodeccuoHaATbHOMN IeITeTbHOCTH;
MCTOdaMU MOCTPOCHU aJITOPUTMOB PCHICHUS
(opMaNn30BaHHBIX MPAKTHUECKHUX 3a/1a4;
-MCTOAAaMHU HCII0JIb30BAaHHA COBPCMCHHOTO
HPUKJIAIHOTO TPOTPAMMHOT0 00ECTIEUEeHUS TPH
HUCCIICOO0OBAaHUU MaTEMATHYCCKUX MO,Z[G.HGI\/'I;
-HABBIKAMH pPean3allii MaTEMaTHIECKUX MOJICTICH
AJI1 UMHUTAIIMOHHOI'O MOJACIIMPOBAHUS ITOBCACHUSA
KJIACCHUYECKHX KJIACCUYECKUX (DU3UUSCKUX
TEXHUYCCKHUX, DOKOHOMHWYCCKUX, CONMAJIbHBIX
CHCTEM;

-pa3pabarbIBaTh MOJICIN KOMIIOHEHTOB
UH()OPMAIIMOHHBIX CUCTEM;

-pa3pabaTbIBaTh KOMIIOHEHTHI IPOTPAMMHBIX
KOMIUIEKCOB, UCIIOJIb30BaTh COBPEMEHHbIC
HHCTPYMCHTAJILHBIC CPCACTBA U TCXHOJIOTUU
IPOrpaMMUPOBAHHS.

4. O0beM TUCHUIJIMHBI M BUIbI Y4eOHOH padoThI
ounasn popma odoyuenusn

aK.4acoB
Bun yaeOHOM nesTenbHOCTH
i Bcero 7 ceMecTp
1. AyautopHbIe 3aHSTHS, YaCOB BCETO, B TOM YHCIIC: 64 64
* 3aHATHA JIEKIIMOHHOT'O TUIIA, 32 32
* 3aHATHS CEMUHAPCKOTO THIIA:
MIPAKTHYECKUE 3aHITH 32 32

n1abopaToOpHEIEC 3aHATHUS

B TOM YHCJIE 3aHATHS B (hOpMe MPAKTUUECKON MOJIrOTOBKU

2. CamocTosTenpHas paboTa CTYJICHTOB, BCETO 116 116

— KypcoBasi paborta (IIpoeKT) - -

— pacueTHO-Tpaduueckas pabora - -

3.IIpomexxyTouyHasi aTTeCTaUs: 9K3aMEH 9K3aMEH
9K3aMeH, 3auem ¢ OYeHKOl, 3a4em




O0BEM QUCHUIUINHEI B 3a4€THBIX €IUHULAX 5 5

O0BeM QUCIUILUIAHEL B aKaJl. Yacax 180 180

0YHO-3a04HaA hopma 0Oyuenusn — He peanu3yemcs

3a0unasn popma 0d0yueHua— He peanusyemcs

5. Conep:xxanmne TMCHHUIUIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aesiam)
C YKa3aHHEM KOJIHYeCTBA aKaJleMUYeCKUX YaCOB U BUI0B Y4eOHbIX 3aHATHIl

5.1. Conep:kanue IMCUUILIIMHBI

Tema 1. Ananurnyeckne U YMcIeHHbIE MOJEIH (PU3NUECKAX CHCTEM

Krnaccudukanus cucreM 1 METOJI0B X MOACTUPOBAHHSA. AJTOPUTMUYECKOE U
porpaMMHOe oOecrieueHre MOJSTUPOBAHMS: CUCTEMBI U CPEbl IPOTrPAMMHUPOBAHHMS; TAKETHI
MOZAETUPOBaHHS POJIb YMCIEHHBIX METOIOB M BU3YaJIH3alNH MIPH MOJAECTHPOBAaHUN. CHCTEMBI
MOZICTTMPOBAHHS U CPe/Ibl MporpaMMupoBanus i moaenupoBanus OC (MatLab 6.x, Electronics
Workbench, Simulink MatLAB, Visual Basic for Applications 6.0).

JlnHamuka MaTrepualbHOM TOUYKHU. [[BH)KEHWE TeN MPU MOCTOSHHON CUJIE TATH. YUYET CHUI
COIIPOTUBJICHUS. I[BI/I)KCHI/IG TCJIa IO UHEPHUUHU C YICTOM BA3KOTO TPCHUS. AHamuTnueckue MOACIIN.
KoHeuHO-pa3HOCTHBIE CXEMbl YHUCJIEHHOTO MOJEIUPOBAaHUS. AHAIUTHYECKHE M YHCICHHBIC
MOoA€CIn (I)I/I3I/I‘-IGCKI/IX cucrteM. TexHomoruu MOACIIUPOBAHUA (I)I/I3I/I‘ICCKI/IX CUCTCM: MHTCIPAJILHBIC,
— muddepeHnmanbHble, — pa3HOCTHBIC MOJICIIH.

IInockoe nBwxkeHue. [IBMKEHHE TN MOJ YIVIOM K TOPU30HTY. YUYET CHJI COIPOTUBIICHMS,
PONOPLMOHANBHBIX CKOpocTH. llameHue mnapamioructa ¢ OONBIIONW BBICOTBI C YYETOM CHII
COINIPOTHBIICHUS, TPONOPLIUOHAIBHBIX KBaJpaTy CKOPOCTU. AHAJINTHYECKAss U YMCIECHHAs MOJEIH.
I[BI/DKGHI/IG TCJI B TOJIC TATOTCHHUA: MAJACHUC TCJI HA TI'PaBUTAIIMOHHBIC MACChbl — pacydcT 2-i
KOCMHUYECKOU CKOPOCTH.

Tema 2. Texnosoruu Moxe upoBanusi GUINIECKHUX CHCTEM

JIBikeHue Tena BONMM3M TpaBUTALMOHHBIX Macc. [locTpoeHue OpOUT MABMKEHMS: KpPYrOBBIX,
UIUNTUYECKUX, TUIEPOOINYECKHX.

[IpakTHyeckue acreKkThl MOJCTUPOBAHMS: TPACKTOPHH Tel BOJIM3U TATOTEIONIMX Macc. UMCIeHHBIH
AQHAJIN3 IBHYKECHUS CIIyTHUKOB, METEOPUTOB, KOMET.

MoaenupoBaHue BpalaTeIbHOTO ABHKEHUS. YUET CHII TPEHUS s Bpamaronuxcs e, OcraHoBKa
KOJIeca TPEHHEM — pacueT KHHEMAaTUYECKUX XapaKTEPUCTUK BPAIaTeIbHOTO JIBUKECHHUSI.

lapmonnueckuii MasTHUK. OU3HUECKU MAITHUK MPU OONBIIMX aMIUTMTYAAX. 3aa4a O MaJarolieM
kapanzgamie. CXxeMbl YUCJIEHHOTO MOJICIIMPOBAHUS.

Tema 3. Cucrembl u cpeabl NpPOrpaMMHpOBAaHHS; NaKeThl Mojeauposanus. Cpena
BHU3YaJILHOIO porpamMmupoBanust VBA 15 mogeaupoBanus GusnuecKux cCucTreM

JIBuKEeHHE Tel BO BPAIIAIOLICICS CUCTeME KOOPIMHAT. YUeT CHII: IICHTPOOSKHON CHUIIBl MHEPIIUH U
Kopuonuca. PazpaGoTka anroputMa MOJIECIUPOBAHUS TPAGKTOPUM TeNa, OpOIIEHHOTO Ha
BpAIAOIIYIOCs TUIaTHOpMY.

Ilone HCHTPAJIBHBIX CHUIIL. MOI[CJII/IpOBaHI/Ie ABWIKCHUS 3aPAKCHHBIX YAaCTHUI] B MOJIC HCTIOABHUIKHOI'O
nentpa. OnwiT Pesepdopaa — pazpaboTka anroputmMa MOJICTUPOBAHUS ABUKEHUS aib(ha-dacTHIl.




KoMmiproTepHOE MOIETMPOBAHUE IBYX3JIEKTPOJHON 3IEKTPOHHON JaMIIbl — BAKYYMHOI'O JJUOJA.

5.2. Pa3aenibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI

Buibl 3aHATHIA, BKITIOYask CAMOCTOSITENIBHYIO
paboTy CTy/IeHTOB (B aKaJ.4acax)
3aHATUS Kon
Ne HaumenoBanue pasnena, CEMUHApPCKOT0 HHAUKATOpa
n/m TEMBbI JUCIUTUINHBI SAHATHA THTIA / U3 HUX camoc= TOCTUKECHUS
JIEKIUOHHOTO TOSITEJIbHAS
B (hopme KOMIIETeHIIUHU
TUIA . pabota
MPaKTUYECKON
MOATOTOBKH
1 | Tema |. AHaIUTUYECKHUE U NI-5 vk
YHUCJICHHBIE MOJICIIN 10 10/- 20
(UBUIECKUX CUCTEM
2 | Tema 2. Texnonoruu NJ-5 yka
MOJIETTUPOBAHUS 12 16/- 20
(U3HYECKUX CHCTEM
3 | Tema 3. CucteMbl U CpeIbl N-5 vk
MIPOrPaMMHUPOBAHUS;
MaKeThl MOJECINPOBAHMUS.
Cpena Bu3yanbHOIO 10 6/- 40
nporpammupoBanusi VBA
TUTSE MOJICTTUPOBAHUS
(U3UIECKUX CUCTEM
4 | TloaroToBKa K 3K3aMEHY - - 36 NJI-5 yi1
Hroro: 32 32/- 116
5.2. llepeyeHb MPAKTHYECKHUX 3AHATHI
O0beM TUCIUIUIMHBI B aKaJl. 9acax
OYHO-3a0YHas] 3a04yHas
Ne | HanmenoBanue pasnena, Haumenosanune O4Has dopma dopma
/i TEMBI JTUCITUTLINHBI MIPAKTUIECKOTO 3aHSITHS dopma | oOyuenus/ | oOydyenus /
o0y4YeHHS 12100% 15100%
(npu Hanuwuu) |(npu Haruuuw)
1 Tema 1. Ananmutnueckue | Kunematuka - -
U YUCJICHHBIC MOJIEIH MaTepuaTbHOU TOYKH. 2
(DUBUYECKUX CUCTEM
JlnHaMuKa MaTepUaIbHON 4 - -
TOUKH.
VYuer cun - -
COTIPOTHBIICHUS, 4
MPOMOPIIMOHAIEHBIX
CKOPOCTH.
2 Tewma 2. TexHosnoruu [Tanenue napamnrorucra ¢ - -
MOJIETTUPOBaHUS 00JIBIION BBICOTHI €
(U3HYECKUX CHCTEM Y4ETOM CHJI
CONPOTUBIICHUS, 4
MPOMOPIIMOHATEHBIX

KBaJIpaTy CKOPOCTH.
AHanuTnyeckas u




YHUCJICHHAas MOJICIIN.

MonaenupoBanue
JTMHAMUAKHA
BpaIlaTeIbHOTO
JIBIDKCHUS.

I'apmoHnueckuit
MasTHUK. PU3HYECKUN
MasITHUK MTPpH OOJIBIINX
aMIUIATYZax —
«HETapMOHUYECKUI
MasiTHUK.

3azaya o mamaroneM
KapaHjarie.

Tema 3. CucreMsl 1
Cpenbl
MIpOrpaMMHUPOBAHUS;

IMaKETbl MOACTIUPOBAHUA.

Cpena Bu3yanbHOIO
MIPOrpaMMHUPOBAHHUS
VBA s
MOJIETTUPOBaHUS
(U3HYECKUX CHCTEM

[Tone ueHTpaIbHBIX CHIL.
MonenupoBanue
JBUKCHUS 3aPsKEHHBIX
YacTHI] B I10JIE
HETOJIBI)KHOTO LIEHTpA.
OmneiT Pezepdopna va
KOMIIBIOTEPE —
pa3paboTKa anropuTma
MOJICTTUPOBAHUS
JBIDKCHUSI allb(a-uacTuil

Komnsrorepnoe
MOJICJINPOBAHUE
JBYXDJIEKTPOJHON
3JIEKTPOHHOM JIAMIIbI —
BAaKyyMHOTO JIMO/1a.

HTroro:

32

5.3. [lepeyeHsb J1a6O0PATOPHBIX padoT

Jlabopamopuvie 3anamus He npedycmMompeHul.




5.4. 3aaHus Il CAMOCTOSITEILHON PadoThI CTY/IEHTOB

O0BeM OJUCHHIUIMHEI B aKaJl. yacax

HaumenoBanue 3ajanusi, BOMPOCHI, JIst OHHO=3a0HHAR 3a0HHAA
Ne OYHas dbopma dbopma
pazzena, TeMbl CaMOCTOSITEITLHOTO
wn JUCLUIIIUHBI U3Yy4eHHUs (3aJaHus) popma obyucnns / |oOyueHus /
ooyuenust | UITY (mpu |UITY (mpu
HaJU4YUM) | HAJIUYUH)
1 |Tewmal. MopenupoBanue - -
AHanuTHYeCcKue U ONTUYECKHUX 3a7a4 —
YHCIIEHHBIE MOJIETTU pacnpocTpaHeHue CBETa B
(UBHYECKUX CHCTEM cpejlie C MOHOTOHHO
M3MEHSIOIUMCS
MOKa3aTeJIeM MPEIOMIICHHUS.
3agaun: MUPaX, CBETOBOJI,
anepTypa CBETOBOJIA. 20
MonenupoBanue
3aKOHOMEPHOCTEN
TEIIOBOTO U3TyYECHHUS:
kpuBas [lnanka.
Nnentuduxamnus 3axkoHa
Credana-bonbimana
METOJIOM HauMEHBIINX
KBaJIPaTOB.
2 | Tema 2. Texnonoruu BonHoBele siBiIeHUSA. AHANIN3 - -
MOJEIUPOBAHUS ®ypre. Anroputmbr AT1D (
buznyecKux cucTeM TUCKPETHOE 20
npeoOpaszoBanue Oypne) u
BII® ( 6vicTpoe
npeoOpaszoBanue Oypne).
3 | Tema 3. CucreMsl 1 MonenupoBanue - -
cpensl nonyisauuid. Mozens
IPOrPaMMHUPOBAHUS; ManbTyca «XHUIHUK-
MAKETHI xKepTBay. Jlorucruueckas
MOJIETTUPOBAHUS. Mojienb ManbTyca-
Cpena BU3yanbHOTO ®epxrosibera. Monenb
IPOrPaMMHUPOBAHUS «XUIIHHUK-THIA-)KEePTBa»:
VBA nns B.A Heiimapk (1994),
MOJICITHPOBAHUS Tpy6ernkos 1. (1997)
(UBHYECKUX CHCTEM Cucrema MatLab s
MOJIETTUPOBAHUS 40

(U3UIECKUX CUCTEM.
JIvHeiHbIe 1 HETMHEWHBIE
OCHHIJUTSITOPBIL.
I"apmonunyeckuit
OCIIWIJLIATOP.
MaremaTnyeckuii MasiTHUK.
Ocuunnsitop Ban-nep-Ilons.
Ocntumnstop dyddunra.
Ioxcucrema Signal
Processing ToolBox (SPT)
MatLab. CnekrpanbHblii




10

O06beM TUCHUIUIMHBI B aKaJl. yacax
OYHO-320YHAasI| 3a04Hast
Haumenosanue 3agaHusi, BONPOCHI, IS
Ne OYHas dbopma dopma
paznena, TeMbl CaMOCTOSITETTLHOTO
w/m JUCIUILTAHBI U3y4eHus (3aJaHus) opma o6yuenus [ |obyyenus /
ooyuenust | UITY (mpu |UITY (pu
HAJIMYUK) | HAJIUYWH)
aHanu3. BeliBneTHbIl
aHaJIN3.
4 IToaroToBka K 3K3aMEeHY 36 - -
5) BrinonHenue KOHTPOJIbHOM - -
paboThl
Hroro: 116 - -

6. PacueTHo-rpajduueckasi paéora
Pacuemno-epaguueckas paboma ne npedycmompena

7. KypcoBasi padora
Kypcosas paboma ne npedycmompena

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen

9. KonTposabHas padora
Koumponvnas paboma ne npedycmompena

10. OueHouHble cpeacTBA /ISl NPOBEAEHUSI TEKYIIEro KOHTPOJIA H
NMPOMEKYTOUYHOM aTTeCTAUU

OueHuBaHue  pe3yiabTaTOB  OOyYeHUS MO  JUCHUIUIMHE W yPOBHS
c(hOpPMHUPOBAHHOCTH KOMIETECHITNI (YacTH KOMITETEHIINN) OCYIIECTBIIICTCS B paMKax
TEKYILIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUYHOM aTTECTAIIMU B COOTBETCTBUU C
DOH/IOM OLIEHOYHBIX CPEJICTB.

IIpumepsl BonpocoB TecTa

1. YPaBHCHI/IC OAHOMCPHOI'0O JABHIKCHHA TCJIa IIPHU IIOCTOSIHHOM CHJIE TSTU

uMeeT BU:
2. Toapubiii moe3n wmaccel m=2000T npu cuie taru F =25-10' H wu

_q¢ He
conpotuBiieHud A=10"— B TeueHMH | MUHYTHI JBIKEHUS O€3 ydeTra TPEeHHS
m

Ha0EpET CKOPOCTh, PABHYIO:

3. IlomyuyuTe wuHTErpanm uisi YpaBHEHHUs [JIBJKEHHS B BO3JyXe IpHU
CONMPOTHUBJICHUH, MPONOPIIMOHATILHOM KBaJIpaTy CKOPOCTH.

dv

= _—g-—qV?
a9
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4. ITokazath , YTO €CIM TEJO ABMXKETCA MO KPYroBon opoute ¢ nepuogom T,
2 2

TO CIIpaBeIIMB 3-i 3akoH Kemnepa, 1.€. —- = = const
r

5. Ilpomecc 3apsAOKM  HM3HAYAJIBHO  HE3APSDKEHHOTO  JJIEKTPUYECKOTO
koHaencaropa B RC-menn, Kk KOTOpoMy B MOMEHT BpeMeHu t=0 mnpuioxkeHo
HanpspbkeHue U, onucsiBaercs AMpdpepeHInanbHbIM YpaBHEHUEM

Rd—q:U—ﬂ f@ C
dt C e

Pa3paboTaTh cxemy AJI YUCIEHHOTO MOJIETUPOBAHMS MPOLECCA 3aAPAIKH.

R

6. ypaBHCHI/IC OJHOMCPHOI'O ABHIXKCHHA TCJla IIPHU IIOCTOSIHHOM CHJIC TSITU U

HAJINYUU COIIPOTUBIIEHUS, IIPOITOPLIUOHATBHOTO CKOPOCTHU, UMEET BU:

/. MatemaTuyeckasi MOJIE/ b ABM)KEHHS Teja B Cpejie C COMPOTUBICHUEM UMEET
133501

dav_ y

—=-2v+a ,rae

dt m

7 -KO3((HULUEHT COMPOTUBIICHHUS

m -mMacca Tejaa

a- YCKOpEHHUe Tena

V- CKOPOCTb T€JIa

[TosyunTh HHTETPAT ABUKEHHUSA, T.€. V=V(t), ecnu v(0)=0.

8. VYckopennoe nauxenue TtoBapHoro moe3ga M=2000T mpu cune TATH

F. =2,5-10* H, NPOMCXOJUT INIPU ydeTe Tpenus: A=10"—, B=30—

2
X
OMHCHIEAETCS MOJIETBIO M-y = F, - Av—Bv®

Hammcate ¢QparmMeHT mnporpaMMHOTO KOJa, TO3BOJIIONIETO BBIYHUCIUTH

CKOPOCTh Yepe3 OJTHO MUHYTY OT HaJaJia JBH)KCHUS.
9. CxopoCTh METCOPHUTA Y IMOBEPXHOCTH 3E€MJIM, €CIIU OH TaJaeT ¢ BBICOTHI h

OIMMCBHIBACTCS MOJEINBIO: V (h) = 1/2gR(1—%), rae R=6377 xm.

Ilokaszatp, 4TO METEOpPUT, MPUIETAOIMN U3 KOCMOCAa HMEET CKOPOCTh

~112
C

d
10.YpaBHeHue paAroaKTUBHOTO paciiajga UMEET BU/T i N, raoe

dN
W — CKOPOCTb pacmaga = ——
p pacriana = -
N(t) — xomMuecTBO si/Iep B MOMEHT {,
dN — kommyecTBO pacmnaBmuxcs saep 3a dt.

[Monyuuts anasmTHYeckyro Moaeib N(t), T.e. HHTErpan ypaBHEHUSI.
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11. HaiiTn 3Ha4YeHHWE CKOPOCTH PaBHOMEPHOTO IBWKEHHS MPH TOCTOSHHON
CHWJIC TATH U COTIPOTHUBIICHUH, MPOITIOPIIMOHAIIBHOM CKOPOCTH.

12. Haitnute monokeHne CBOOOHO IMAJIAI0IIETo Tejia B TITyOOKUiA KOJIOACT] KaKk
GyHKIMIO BpeMeHH, T.¢. Y=Y(t)

13. Teno OporeHO MO YoM K TOPU30HTY CO CKOpOCThio Vo = 15 M/c m

NBUKETCs 0e3 conpoTuBiieHus. [lokaxuTte, 4To HauOOJbIIEE pacCTOSHUE, HA KOTOPOE
MOKET YJIETETh TEJIO paBHO 22,5 M.

14. Vcxons u3 3aKOHA JTUHAMUKH BPAIaTeIbHOTO ABUKEHHUS:

dw
M=]— MOMEHT CHJIbI
dt
d
o :d_(f YIjoBast CKOpPOCTbh, II0OKa3aTh, YTO MOJACIbI0 MAaTeMaTHU4YECKOIO
MasTHUKA SABJISICTCA ILI/I(I)(I)epeHuI/IaJILHoe YpaBHEHHUE:

2

d e
dt?
JJIMHA MasiTHHUKA.

15.0HepreTuueckass CBETUMOCTb aOCOJIOTHO YEPHOTO Teja IOAYUHSIETCS
Bm

2K4

. . I
+w’p =0 ¥ nepuoj KoiebaHuii onpeaensiercs Gopmyion T =27 \/: ,rre |-
g

3akony Ctedana-bompiiMana R=o0T*, rie o =5,67-10"° , T — aOcomroTHas

M
TeMIIepaTypa.
1o Tabnuue 3Hauenunii {R,, T, },,, Hamucath IPOTPAMMHBIN KOJ B CHCTEME

MatLab, mo3BoisitolIHii BEIUUCIIUTE o - MOCTOsIHHYI0 CTedana-bonbimana.
16. Tlonyuuth popMyIIbI AJI1 YUCICHHOTO MOJEIUPOBAHUS IBHXKCHUS TeJla IIPU

COIIPOTUBIIEHUH, ITPONTOPIIUOHATTBHOM CKOPOCTH.
Bomnpocsl qis 3k3amMeHa

1. CucrteMbl MOJCIMPOBAHUSA U CPEIbI TPOrpaMMUPOBaHus st MoaenupoBanus ®C(MatLab
6.x, Electronics Workbench, Simulink MatLAB, IToacuctema Signal Processing ToolBox
(SPT) MatLab ,Visual Basic for Applications 6.0).

2. Kunemaruka. /luHaMuKa MatepuagbHON TOYKH. [IBM)KEHHE TeJ MPH IMOCTOSHHON CHIIE TSTH.
VYuer cui1 COnpOTUBIICHUS.
3. JIBwkeHue Tena MO MHEPIMU C YYETOM BSI3KOTO TPEeHHUs. AHanuTHieckue moxaenu. KoneuHo-
Pa3HOCTHBIE CXEMBI YUCIIEHHOTO MOJIEITMPOBaHHUSI.

4. Ilnockoe nBukeHue. /[BuxeHUe Te MO YIJIOM K TOPU30HTY. YUET CUJI COIIPOTUBIICHHUS,
IIPONOPLUUOHAIBHBIX CKOPOCTH.

5. TlageHue mapamrtoTucTa ¢ OOJBIION BHICOTHI C YI€TOM CHII COITPOTUBIICHUS,
IPONOPUUOHAJIBHBIX KBAPATY CKOPOCTH. AHAIIMTUYECKAsI M YUCIICHHAs MOJIEIIH.

6. I[BI/DKGHI/Ie TCJI B MOJIC TATOTCHUS: MAACHUC TCJI HAa I'PaBUTAIMOHHBIC MACChI — paCyCT 2-#
KOCMHUYECKOU CKOPOCTH.

7. JIBmxeHue Ten BOMU3M rpaBUTAMOHHBIX Macc. [locTpoeHne opOUT ABMKEHUS: KPYTOBBIX,
SJUTUNITUYECKUX, TUIIEPOOTHUECKUX.

8. IlpakTuueckue acmekThl MOJEIHUPOBAHMS: TPACKTOPUU Tl BOJU3U TATOTEIOUIMX Macc.
UucneHHbl aHANN3 IBHXKEHHS] CHYTHUKOB, METEOPUTOB, KOMET.
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MozenupoBaHue BpaIaTEIbHOIO JABMKEHMSA. YYeT CWJI TPEHMs I BpALArOIIUXCs Tell.
OcTaHOBKa Kojieca TPEHHUEM — pacyeT KHUHEMATHUUYECKHUX XapaKTEPUCTUK BpallaTelIbHOIO
JIBUDKEHUSI.

10.

lapmonnveckuii MasTHUK. DPU3NUECKUN MAATHUK NPH OONBIIMX aMIUIMTyHaX. 3ajada o
najaromeM kapangaame. CXxeMbl YACICHHOTO MOIEITUPOBaHUS

11.

JIBuKeHHE Ten BO BPAIIAIOUICICS CHUCTEME KOOPAWHAT. YUYeT CHJI: IEHTPOOEKHOW CHIIBI
uHepiun U Kopwuomnmca. Pa3spaboTka anropuTMa MOJCIMPOBAHMUS TPACKTOPUHM Tela,
OpOIICHHOTO Ha BPALIAIOIYIOCS IIATHOpMY.

12.

[Tone 1ieHTpaNbHBIX CHI. MoJIeTMpOBaHUE IBHKCHUS 3apsKCHHBIX YaCTHII B TTOJIC
HEenoIBIKHOTO 1eHTpa. OneiT Pesepdopra — pazpaboTka anroputrMa MOAETUPOBAHUS
JIBIDKCHUSI alib(a-dyacTull.

13.

KomMnproTepHOE MOIETMPOBAHUE IBYXDJIEKTPOJHON AIEKTPOHHON J1aMIIbl — BAKYYMHOI'O
AUoza.

14.

MopenupoBaHrue ONTHYECKUX 3a]]a4 — PACIPOCTPAHEHUE CBETA B CPE/Ie€ C MOHOTOHHO
M3MEHSIOIMMCS TTOKa3aTeIeM MpeoMIIeHUs . 3ajaul: MUPaXK, CBETOBOJI, allepTypa
CBETOBOJA.

15.

MonenupoBaHie 3aKOHOMEPHOCTEH TerioBoro u3nyueHus: kpusas [lnanka. Unentuukamus
3akoHa Credana-bonbpliMaHa METOJOM HaMMEHBIINX KBaIpaToOB.

TecToBbIE 321aHKS 10 AUCHUIJINHE (MEKCECCHOHHBIM KOHTPOJIb 3HAHUI)

BAPHUAHT Ne 1
1. YpaBHEeHUE 0THOMEPHOTO JIBHUKEHUS TeJla IIPU NOCTOSSHHOW CUJIE TATH UMEET BUJL:

2. ToapHsIii moesn Macckl M =20001 npu custe Tsru F, =2,5-10° H u conpoTusienun

.~ He n .
A=10" — B TedyeHnn 1 MUHYTBI IBWKEHUS 0€3 ydeTa TpeHUust HabepET CKOPOCTh, PaBHYIO:

m

3. [lomyuuThs MHTETpAJ AJI1 ypaBHEHUS ABUKEHUS B BO3JIyXE MPU CONPOTHUBIICHUH,
IPONOPLUOHATIEHOM KBaJpaTy CKOPOCTH.

dv
—=g-aV’®
dt
4. TToka3atp , YTO €CJIM TEJO ABMXKETCS MO KpyroBo opoute ¢ mepuoaom T, To cpaBeayuB 3-i
2 472_2
3akoH Kemnepa, T.e. — = = const

r.3

5. Ilpouecc 3apsaKu H3HAYAIBHO HE3apsDKEHHOTO 3JIEKTpUYecKoro konaeHcaropa B RC-nienu, k
KOTOpPOMY B MOMEHT BpeMeHH t=0 npuiokeHo HanpspkeHue U, onucsiBaeTcs qudpepeHaabHbIM
YpaBHEHHEM

R

RU_y -4 e
dt C

Pa3paboraThs cxeMy JUIsl YUCIEHHOTO MOJICTMPOBAHUS MpoLiecca 3apsaKu.

BAPUAHT Ne 2

1. YpaBHEeHHE OJHOMEPHOTO JBMKEHHUS TeJa IIPU MOCTOSHHOM CUIIE TATH U HAIMYUU
COTIPOTUBIICHUS, TPOMOPIIMOHATIHLHOTO CKOPOCTH, UMEET BUJI:

2. Maremaruueckasi MOJI€JIb IBUKEHUSI TeJla B CPEJI€ C COPOTUBIICHUEM UMEET BU:

dv

/4

—=-Lv+a ,rzme

m
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¥ -K03((OULUEHT COTPOTUBIICHUS

m -mMacca Tena

a - yCKOpEeHHE Tema

V - CKOpOCTb TeJa

[Monyuuts nHaTETpan nBumxenus, t.e. V =V(t), ecmu v(0)=0.

3. VckopeHHoe nBmkeHure ToBapHoro noezna m=2000T npu cune Taru F, = 2,5-10% H,
3

H-C HC
TIPOMCXOMUT NpH yuere TpeHus: A=10"—, B = 30— ¥ OMHUCHIBACTCA MOJIEIILIO
M M
d’x
mF: Ft - AV— BV3

Hanwucars ¢pparMeHT mporpaMMHOTo KO/1a, IIO3BOJISIONIETO BEIYUCIUTE CKOPOCTh Yepe3 OJTHO
MHHYTY OT Hayaja JBHUKCHU.
4. CKOpOCTh METEOPUTA Y TIOBEPXHOCTU 3EMJIH, €CIIM OH MaJaeT C BHICOTHI N OmuCHIBaeTCs

mopensio: V (h) = 1/ZgR(l—%), rae R=6377 km.

. KM
[TokazaTh, 9TO METEOPUT, MPHIICTAIOIINNA U3 KOCMOCA UMEET CKOpOCTh ~ 11,2 —
c

dN
5.YpaBHeHHE paIMOAKTUBHOTO pacriajia UMEET BU/T E =-w-N,rae

W — CKOPOCTb pacrajia = 1dN
P P N dt

N(t) — KoMUeCcTBO siIep B MOMEHT t,
dN — konruecTBO pacmaBmuxcs saep 3a dt.
IMoyunTs aHamuTrdecKyro Moaens N(t), T.e. HHTErpan ypaBHCHHUS.

BAPUAHT Ne 3

1. HaliTh 3Ha4eHnEe CKOPOCTH PaBHOMEPHOTO IBUKEHUS IIPU ITOCTOSIHHOM CUJIE TATH U
COIIPOTHBIICHUH, IPONIOPLIMOHAIBHOM CKOPOCTH.

2. HaiinuTe nmosoxeHre cBOOOHO MAIAI0IIETo Tela B IITYOOKUH KOJIOIel] KaK (YHKIIUIO BpEeMEHH,

T.¢. y=Yy(t)
3. Teno GporieHo Mo YoM K TOPU30HTY €O CKOpocThio Vo = 15 M/c u nBmkeTcs 6e3

conpotusiieHus. [lokaxxure, 4To HaUOOIBIIIEE PACCTOSHUE, HA KOTOPOE MOXKET YIIETETh TEJIO PABHO
22,5 m.

4. I/ICXO,Z[}I M3 3aKOHA JUHAMUKH BpAIIATCIbHOI'O JIBUKCHUA:

do
M=I1— MOMEHT CHJIbI
dt
de
o= ot YTJIOBasi CKOPOCTh, TIOKa3aTh, YTO MOJIEJIBI0 MAaTEMaTHYECKOTO MasiTHUKA SIBIISCTCS
nuddepeHIaIbHOe YpaBHEHHUE:!
d’p 2 o i !
a2 + g =0 u nepuox xonebanuii onpenensercs popmynoid T =27z |— , rae |-amuna
MasTHUKA.
5.0OHepreTuyeckast CBETUMOCTh a0COIIOTHO YEPHOTO Tela MoaunHseTcs 3akony Credana-
g Bm
Bombumana R =0T *, e o =5,67-107° e T — abcomoTHas TeMIepaTypa.
M
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[To Tabmune 3mavenmit {R;,T;},,,  HanmcaTb mporpamMmHbli koi B cucreme Matlab,

MO3BOJISIOMINI BBIYUCIUTD O - ocTosiHHYI0 CTedana-bonbimana.

BAPUAHT Ne 4

1. IonyunTs GOpMYIIBI 1Sl YUCIIEHHOTO MOJECIMPOBAHUS JBUKEHUS TeJla MPU CONIPOTUBIICHUH,
MPONOPIUOHAIIBHOM CKOPOCTH.

2. Teno 6poleHO BEPTUKAIBHO BBEPX €O CKOPOCTHIO V. Uepes kakoe BpeMs OT Hadasa ABHKECHUS

OHO TIpoiieT BeicoTy H?

3. Tenmo magaeT B Bo3ayxe ¢ 60m1b110# BeIcOTH. Cuna conpotusienus F = A -V, rae A = 50 He/m, V
— ckopocTb. Macca tena m = 100 kr.

[TomyunTh MOJIENb CKOPOCTH Tela KaK (PYHKLUIO BPEMEHH U HATH CKOPOCTh uepe3 OOJIbIIOi
OTpPE30K BPEMEHU OT Hauaja MaJeHHus.

4. IMaparouuii kapangamr umeet AUy |. U3BecTHO, 4TO MOMEHT CHJIBI TSDKECTH, 3aCTaBIISIOLIHIA
KapaH/ialll ajaaTh, Bpaias ero BOKpyr octpus, umeet Bua: M = mglsing/2

HOKaBaTI), qTo ypaBHeHI/IH JJIA MO,I[CJ'II/IpOBaHI/IH ImaaCHUuA KapaHI[aH_Ia NUMCECT BU:
¢n+1 = (Dn + wnAt

@, =0, + (i—?sin @) - At

t,., =t +At

5. U3BecTHO, uTO ycnoBHue cxoauMocTh Merosa Pynre-Kyrra 4-ro nopska, uCrojab3yemMoro npu
YHUCJICHHOM MOJIEJIMPOBAHNY, 3aMIUChIBAETCS B BUJE:

AX-A <278,

rae AX -Iar HHTerpupoOBaHus,

. d

A -k03(h(pHUIHEHT, BXOJAIMINNA B MOJICIIPHOE ypaBHEHUE d—i +Ay=0,y(00) =y,

Yo — HadaJbHOE YCIIOBHE JUIl MHTETPUPYEMON (PYHKIINU.
[Tonyuuts 3HaueHue A Uid 3aJaHHOTO mara AX, Wiu Mo A ONpeAeauTh ONTUMAJIBHBIN I1ar
UHTETPUPOBAHMSL.

BAPUAHT Ne 5
1. Hantucath parMeHT mporpaMMHOTO KOJIa, peaTu3yioIIero MOJCTUPOBAHNE NBIKEHUS Tela

Ke
maccsol 10T, npu cune taru  F; =1,5 T npu conpotusnennn A=10— no ¢popmynam:
C

2
Xn+l = Xn +Vn - At lKZZEZ He
M M
'
2
Vo=V + =W | A—g0%2 10 10 Cyp_F /A
m c M- cC M

2. Hanmcare COOTHOIIEHHS MOJENH IUIOCKOTO JBWXKEHHMS O€3 ydyeTa CONPOTUBIICHHS BO3IyXa.
Hauansusre yenosus: V(0) = V,; yroa BecTpena (K TOpU30HTY)=¢ .

3. IlpoiiaeHHbIN MyTh NapalIOTUCTA NIPU YUETE COIPOTUBIICHNS BO3/IyXa ONUCHIBAETCS CIEAYIOLIEH

MOACIBIO:

1 e@t+e_1"’(€gt

() = —n S




16

[Toxa3atk, 4TO MpuU OONBIINX BpEMEHaX

9 In(2)
S(t) = Z t— a T.C. 3aBUCUMOCTD SBJIACTCA JIMNHCUHOU OT BPCMCHU U HAWTU 3HAYCHUC A,
IPY KOTOPOM CKOPOCTh paBHa 5 M/C.

4. Koneco, maccoii 1kr, pacrpeaeneHHoi mo 060y paguycom 0,35M, Bparaercs ¢ yriioBoi
ckopoctbio 10,5 pan/c u Topmosutcs TpeHreM B ocu; KoadduimeHnTsl conpoTuBieHus: a =

2,8-107 Huc;b =9,1-10" Huc® . Komeco ocTaHOBHUTCS, KOT/Ia yIIIOBask CKOPOCTH CTAHOBUTCS
paBnoii 0,1 pan/c. PazpaboTaTh YNCICHHYIO MOJIEb, ONPEALSIISIONIYIO BPEMsI 10 OCTAHOBKHU M YHCIIO
000pOTOB.

5. IlocnemoBaTenbHO COCIUHEHBI PE3UCTOP U3 METAUTMYECKON MPOBOJIOKH U MOIYIPOBOTHUKOBBIN

pesucrop. TemnepaTypHble 3aBUCUMOCTH UX COIPOTUBICHUN UMEIOT BUI:
W

R, = R,aT;R, = R,e"", rxe T- abcomoTHas TeMmeparypa,
R, =1250Mm; R, = 5,86 10%20m;x =4-103K ™

W =4,8-10" Joc;k =1,38-10 23 ﬂTD’C

PazpabotaiiTe anroputm, MO3BOJISIONIMKA OMPEACIUTD TEMIIEPATYPY, PU KOTOPOM 001IIee
COIIPOTUBJICHUC 6y,Z[€T MUHHUMAJIbBHBIM.

11. YyeOHO-MeTOANUECKOE 00€ecTIeueHHe TUCITUILINHBI
11.1. PekoMeHayeMas JuTepaTypa

1. 3axapos, O. B. KomnbroTepHOE MOAEINPOBAHUE TEXHOIOTMUECKUX MPOLIECCOB U CUCTEM :
yaeOHnoe mocodue / O. B. 3axapoB. — CapatoB : CapaTOBCKHI1 TOCYIapCTBEHHBINH TEXHUYECCKUH
yauBepcuteT umenu F0.A. I'arapuna, ObC ACB, 2023. — 160 c. — ISBN 978-5-7433-3554-1.
— Texct : anexTponnsiit // L{udposoit oopazoBarensHbIil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/131666.html . — Pexwum noctymna: mjst aBTOpU3Up.
[Tonb3oBareneit

2. boes, B. JI. Komnbrotepaoe moaenupoBanue : yueonoe nocodbue / B. [1. boes, P. I1. Coimuenko.
— 3-e u3n. — Mocksa : Uatepuer-YHuBepcuretr Undopmanuonusix Texnomoruit (MHTYUT),
At IIu Ap Menua, 2021. — 517 ¢c. — ISBN 978-5-4497-0888-5. — TexkcT : 37€KTPOHHBIIH //
[udposoit obpazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/102015.html . — Pesxum mgoctyna: 1yis aBTOPU3UP. TOJIb30BaTeICH
3. Uctaruna, E. b. Maremarnueckoe MojenupoBanue : ydeOHoe mocobue / E. b.
Uctsaruna, A. A. Ilpsabix, T. A. Ilesabix. - KpacHospck : Cubupckuii QenepanbHbIii

yauBepcutet, 2022. - 124 c. - ISBN 978-5-7638-4557-0. - Tekcr : anmekrponHbiii. - URL:
https://znanium.com/catalog/product/2086842 . — Pexum mocTtymna: 1mo momcKe.

4, Tapacuk, B. I1. MaTtematnueckoe MOJEIMPOBAHNE TEXHHUYECKUX CHUCTEM : YUCOHHK /
B.II. Tapacuk. — MuHck : HoBoe 3nanue ; Mocksa : UHOPA-M, 2022. — 592 c. — (Bricuee
obpaszoBanue: bakamaBpumat). - ISBN 978-5-16-011996-0. - Tekcr : snmektponnsii. - URL:
https://znanium.com/catalog/product/1943585 . — Pexum mocTymna: 1mo momcKe.

5. KymukoB, M. M. TexHomnoruu pa3paOOoTKu NpPOrpaMMHOTO OOECTeUeHHs ISt
MaTEeMaTUYeCKOro MOJIeIUpoBaHus ¢Gu3udeckux mporeccoB. Yacte 1. Hcmomp3oBanue
CYNEPKOMIBIOTEPOB, OCHALICHHBIX I'paMueCKUMHU YCKOPUTEIAIMHU : yueOHoe mocobue / M. M.

KynmukoB. — HoBocubupck : HoBocuOMpckuii rocy1apcTBEHHBIN TEXHUYCCKUNW YHUBEPCHUTET,
2013. — 40 c. — ISBN 978-5-7782-2195-6. — Tekcr : snexTpoHHbii // Lludposoit
o0pasoBaTenbHBIN pecypc IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/45044.html. — Pexxum nocryna: s asropusup. [lonb3oBateneit
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Knunaes, 10.B. KomnbrorepHoe MojenipoBanue B cpeaax nporpammupoanus VBA u MatLab:
VYueb6. mocobue. Capatos: Capar. roc. TexH. yH-T, 2002. 98 c. ISBN 5-7433-1036-X — Tekcr :
ANEKTPOHHBI— URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=16455&rashirenie=rar
[IpyHOMNBI  KOMIIBIOTEPHOIO MOZEIMPOBAaHUA. MeTOAbl YKMCIEHHOIO HWHTETPUPOBAHUS U
muddepennupoBanusi. CiydaitHpie OmyxnaHus : METOOWYECKHE YKa3aHWs K BBITIOJHEHUIO
npaktrueckux padot / F0.B. Kimmnaes, O.A. MonaxoBa— Durensc: DTU (pununan) CI'TY numenu
larappuna FO.A., 2021. - 13 ¢. — Tekcr : DJIEKTPOHHBIN — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=7832&rashirenie=doc
Pemenue pusnyeckux 3amad Ha KOMIbIoTepe : MeToanueckue yka3aHusl K BBITIOJTHEHUIO
npaktuaecknx padot / KO.B. Kinunaes, O.A. MonaxoBa— Durenbc: OTU (dumman) CI'TY umenun
INarapuna FO.A., 2021. — 25 c. — TekcT : 2JIEKTPOHHBIA —
URL:http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=7846&rashirenie=do
Cc

11.2. Ilepuoguyeckue U3IaHUs
He ucnons3yrorcs

11.3. HopmaTuBHO-NIPaBOBbIE AKTHI U HHbIE IPABOBbIE I0KYMEHTBI

He ucnons3yrorcs
11.4 IlepeyeHb 3JIeKTPOHHO-00Pa30BaTeILHbIX PECYPCOB

VYyebHo-MeToanueckue Matepuanbl 1o gucuuiinae b.1.3.4.2 «MopaenupoBanue

WH(OPMAITMOHHBIX TPOIECCOB» (IJIEKTPOHHBIA 00pa30BaTEIbHBIN peCypC pa3MelIeH

B

NocC OTU (pusman) CITY UMEHU ["arapuna I0.A.

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1680

2.

Caiit OTU (pummman) CI'TY umenu arapuna FO.A. (http://techn.sstu.ru )

11.5 Dy1eKTPOHHO-OMOJINOTEYHbIE CUCTEMbI
1. «\OBC IPR SMART»,

2. ObC «3Hnanue»

3. «ObC elibrary»

4. 9bC «KOHCVYJIbTAHT CTYJIEHTA»

11.6. Pecypcnbi HHGPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH

«HTepHeT»

He ncnonp3yrores

11.7. IleuaTHble U 3JIeKTPOHHBIE 00pa3oBaTe/ibHbIe pecypcbl B ¢opmax,

aJANITUPOBAHHBIX JIJISl CTY/IEHTOB ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS
(nJy1s TPYNI ¥ MOTOKOB € TAKAMHM CTYACHTAMH)

1. AnantupoBanHnas Bepcuss HOb, 11s ucnonp30BaHuss MHBATUAAMU U JTUIIAMHA

C OI'paHUYCHHBIMH BO3MOKHOCTAMH 310POBbA

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuvimu u

(unu) 31eKMpOHHLIMU 0OPA308AMENILHLIMU Pecypcamu 8 opmax, adanmupo8aHHblx
K 02PAHUYEHUIM UX 300P0BbS.


http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=16455&rashirenie=rar
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=7832&rashirenie=doc
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=7846&rashirenie=doc
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=7846&rashirenie=doc
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1680
http://techn.sstu.ru/
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12. MudopManiuoHHO-CIPABOYHBbIE CHCTeMbI M NMpodeccuoHaILHbIE 0a3bl
JAAHHBIX

OOGyuaronumest obecriedeH A0CTyn (yAaJeHHBIM JOCTYI), B TOM YHCJIE B
cllydae TPUMEHEHHUS SJICKTPOHHOTO OOyYeHHs, TUCTAHIIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJOTHH, K COBPEMEHHBIM  TNpOQEeCCHOHAIbHBIM  0a3aM  JaHHBIX W
WHGOPMAITMOHHBIM CTIIPABOYHBIM CHCTEMAaM.

12.1 IlepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

He ncnonbsyercs

12.2 IlepeyeHb mpoeccCHOHATBHBIX 023 JAHHBIX

HE UCIIOJIb3YETCS

12.3 Tlepeyenr uHGOPMAIUMOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX MPH
OCYIIEeCTBJIECHMH 00pa30BaTeJLHOr0 MpoLecca Mo JUCHMILVIMHE, BKJIKYAS
nepevyeHb MPOrpaMMHOI0 o0ecrniedeHnst

OO6pazoBaTenbHBIM TpoIeCC MO0 JIUCHMUIUIMHE OOecredeH HEeOOXOAUMBIM
KOMILJIEKTOM JIMIIEH3UOHHOTO W CBOOOJHO pPAaclpOCTPaHSIEMOr0 MPOrpaMMHOIO
oOecrieueHusl, B TOM YHCJIE OTEYECTBEHHOTO TPOU3BOJCTBA (TOJICKHUT OOHOBICHUIO
Py HEOOXOJUMOCTH).

1) JIuneH3nOHHOE MPOrpaMMHOE 00ECIIeYCHNE

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CB0OOJHO pacpoCcTpaHsIeMOe MPOrPaMMHOE 00ECIICUCHHE

VisualStudio

Kaxapiit oOyuaronuiicss B Te4UeHHE BCEro neprojaa o0yueHus: o0ecrneunBaeTcs
UH/IMBUIYAJIbHBIM HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHO-OMOIMOTEUHOU
CUCTEME U AJIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHON Cpeie.

13. MaTepuajibHO-TeXHHYECKOE o0ecriedyeHue

OOpaszoBaTenbHbld  TpoLEecc o0OecrneueH Yy4yeOHbIMU  AyJUTOPUAMM IS
MpOBEACHUST Y4YEOHBIX 3aHATHH JIEKIMOHHOTO THUIA, TNPAKTUYECKUX 3aHSATHH,
TPYONOBBIX W WHAMBUAYAIbHBIX  KOHCYNbTAIllMi, TEKYIIEro KOHTPOJS H
MPOMEXYTOUYHON aTTecTaly, I[OMEIICHUAMUA MJii CaMOCTOSITENBHONH PpPabOThI
CTYJCHTOB.

Y4eOHble ayJUTOPUH OCHAIEHHBI O0OpPYJOBaHHMEM U  TEXHHYECKUMU
cpelncTBaMu OOy4Y€HHsI, KOTOpbIE BKIIIOYAIOT B ce0s yuyeOHyI0 MeOellb, KOMILIEKT
MYJIbTUMEIUMHOTO 000PYI0BaHUS, B TOM YHCIIE IEPEHOCHOTO (ITPOEKTOP, IKPaH).

[Tomenienuss ajis  CaMOCTOSITENIbHOM PabOThl  OOYYaIOIIUXCS  OCHAIIECHbI
KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsI K cetu «UHTepHeT» u
o0ecrieyeHrneM J10CTyna B AJIEKTPOHHYI0 HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpEdy
OTU (punman) CI'TY umenn ["arapuna FO.A.

iy —

PaGouyro mporpammy coctaBui 7 I

1.¢h.-M.H., ipodeccop
28.05.2023

A

/1O.B. Kinunaes/
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14. Tono/iHeHMs 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas nporpamma nepecMoTpeHa Ha 3aceaHuu KadeIpsl
« » 20 rojaa, IpoTokos Ne

3aB. kadenpoi / /

Buecennble u3menenus yreepxkaeHsl Ha 3acegannu Y MKC/YMKH

« » 20 _ roma, mpoTokoia Ne
[Ipencenarens YMKC/YMKH / /
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