MuHHCTEPCTBO HAyKU U BhIcIero odopazoanus Poccuiickoit denepannu
benepaibHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BATENbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHuUs
«KypraHckuii rocy1apCTBEHHBI YHUBEPCUTET)

(KT'Y)

Kadenpa «MammHOCTpOCHHEY

YTBEPXIAIO:
Pextop ®I'bOY BO
«Kypranckuil rocy1apCTBEHHbIN

YHHBEPCUTET»
/ H.B. yous /

« » 2025 .

PABOYAS NPOTPAMMA YUEBHOW JUCHUIIJUHBI

MaTtemaTH4ecKoe MOJACIUPOBAHNE B TEXHUKE

15.03.05 «KOHCTPYKTOPCKO-TEXHOJOTHYECKOe oOecreuyeHmne

MAIIMHOCTPOUTEC/IbHBIX IPOU3BOACTB»

HamnpaBneHHOCTS:
TexHos0rus MalIMHOCTPOCHUS

dopma oOydeHus: OUHas

HanpasneHnHoCTs:
TexHo0rus 1 aBTOMATU3ALMA NPOU3BOACTBA HE(PTEra3oNnpoMbICI0BOI0
o0opyaoBaHMsI

®dopma oOydeHUS: 3a09HASL

Kypraun 2025



Pabouast mporpamma qucturinHbel «MaTteMaTnieckoe MOJISTUPOBAHUE B TEXHU-
KE» COCTaBJICHa B COOTBETCTBHH C YICOHBIMH IITAHAMH T10 TIpOrpaMmaM OaKajJaBpH-
ata 15.03.05 — KoOHCTpPYKTOPCKO-TEXHOJIOTHYECKOE OO0EeCIeueHre MalIuHOCTPOU-
TEBHBIX MTPOU3BOJICTB (HAMPABICHHOCTH: TEXHOJIOTHS MAaIIMHOCTPOCHUs, TeXHOIIO-
TMsi WU aBTOMATH3allsl TMPOHW3BOJICTBA HEPTETra30MPOMBICIIOBOTO 0O0OPYIOBaHWS),
YTBEPKICHHBIMU:

— n7st ouHoOU (hopmbl 00yueHus «27» wuiona 2025 rona;

— 175t 3204HOM Qopmbl oOyuenus «27 » wutona 2025 roxa.

PaGouas mporpamMmma AUCITUTUTHHBI 0100peHa Ha 3acenannu kadeapsl «MammHo-
ctpoerue» «27 » wutoHs 2025 roxa, mpotokon Ne 6.

PaGouyro mporpamMmmy coctaBui
CT. IIpEeroiaBaTesb A.B. Kocapesa

CorJiacoBaHo:

N.o. 3aB xadeapoit

«MammHOCTpOECHUE O.I'. Bepmimnnna

Crenuanuct o yueOHO-MeToAnuecKon pabore
Y4eOHO-METOAUYECKOTO OTAEIa I'. B. Ka3zankoBa

Havanbauk Ynpasnenus oOpa3oBaTeabHOM
JNEATEIBbHOCTH N.B. I'puropenxko



1 OFbEM JUCIHATLIAHBI

Ounas popma o0yueHust

Ha Bcro Cemectp
Bun yuebHoO# paboTh JACLIUTLIIN- 5 5
HYy
AyauTopHbIe 3aHATHS (KOHTAKTHAas padoTa ¢ npe-
nojgaBaTejieM), BCero 4acoB 120 48 12
B TOM 4HCJI€:
Jlexun 40 16 24
JlaboparopHbie pabOTHI 80 32 48
CamocrosiTesibHAas paboTa, BCero 4acoB 240 9% 144
B TOM 4HcCJIe:
Jpyrue Buapl caMOCTOSTEIBHON pabOThI
(camocTOsATETILHOE U3YUYCHHE TEM (Pa3/IeioB) TUCIIH- 195 78 117
TIJIMHBI)
[TonroroBKa KOHTPOJIBHON pabOTHI - - -
KypcoBoii mpoexr - - -
IloaroroBKa K 3a4eTy, JK3aMeHY 45 18 27
Tupe- | Audpipe-
PEHUUPO- | PeHIHu-
Bux npoMeKyTOUYHOI aTTecTaluu BAHHBIH poBaH- | DJK3aMeH
3ayver, HBbIii 3a-
JK3aMeH yer
OO0masi Tpy10eMKOCTh IMCUMILVINHBI M TPYA0EM- 360 144 216
KOCTh M0 CeMeCTPaM, 4acoB
3aounas opma o0yueHus
Ha Bcro Cemectp
Bun yuebnoii pabotbl JIACIUTLIIN - 7 8
HYy
AyauTopHbIe 3aHATHSI (KOHTaKTHasi padoTa ¢ mpe-
nojgaBaTesieM), BCero 4acoB 4 4 -
B TOM 4YHCJI€:
Jlexknnu 4 4 -
[TpakTrdeckue paboOTHI - - -
CamocrosiTeibHas paboTa, Bcero 4acoB 356 140 216
B TOM 4HcJIe:
Jpyrue BUIbI CaMOCTOSTENBHON pabOThI
(camocTosiITeTbHOE M3y4YeHUE TeM (pa3/IesioB) TUCIIH- 311 122 189
TITUHBI )
Kontposbnas pabota - - -
KypcoBoii npoekT - - -
IloaroroBka Kk 3auerty, JK3aMeHYy 45 18 27
. 3auer
Buja npoMexyToYHOI aTTecCTAlNU 3ayer IK3aMeH
JK3aMeH
O0masi Tpy10eMKOCTh AMCUMIUIMHBI M TPYAOeM- 360 144 216
KOCTh 10 CeMeCTpaM, YacoB




2 MECTO JUCIIAIIJIMHBI
B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

Huctunnuna «MartemaTudeckoe MOJEIMpPOBaHUE B TEXHUKe» A Hampaienus 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOEeCIeueHne MAallMHOCTPOUTEIbHBIX IMPOU3BOJCTBY» OTHO-
CUTCS K 4acT, (hopMHpPyeMO y9acTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHMA, TUCIUTUIMHAM T10 BbI-
6opy b1.B.JIB.02.01.Pe3ynbTaTsl n3yueHus AUCIUIUIMHBI HEOOXOAUMBI 111 (hOPMHUPOBAHHS IPO-
(eccnoHaIbHOrO Kpyro3zopa B 006J1aCTi MaTeMaTHYECKOT0 MOJICIIMPOBAHUS B TEXHHUKE.

OcBoeHue CTyJeHTaMH JUCHUILTUHBI «MareMaTH4eckoe MOJEIUPOBaHUE B TEXHUKEY OIUpa-
€TCsSl Ha 3HAHUs, YMCHHS, HABBIKM M KOMIIETCHINH, TPUOOPETEHHBIC B PE3yJIbTaTe OCBOCHHUS MPE-
HIECTBYIOUIUX JUCIUILINH:

— NHXkeHepHO-KOMITbIOTEPHBIE TEXHOJIOTHH,

— Jleranu MalIvH U OCHOBBI KOHCTPYHPOBAHUS,

— HopmupoBaHue TOYHOCTU U TEXHUYECKUE U3MEPEHUS

— OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHHUSI.

3HaHUs, YMEHHUSI U HABBIKM, IMOJYYCHHBbIE MPU OCBOCHUU IUCHUIUIMHBI «HopmupoBanue
TOYHOCTH U TEXHUYECKUE HU3MEPEHUs», ABIAIOTCS HEOOXOIUMBIMH JUISI OCBOCHHUS MOCIEAYIOLINX
JTUCITUTLIUH:

— TexHonorus MalIMHOCTPOCHHUS;

— CuctemMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTHYECKUX MPOIECCOB,;

— IIporpamMmmupoBaHue aBTOMaTU3UPOBAHHOTO 000PYIOBaHUS;

— [IpoexTupoBaHue MaIIMHOCTPOUTEIBHBIX TIPOU3BOJICTB;

— ABTOMAaTH3aIMsI TPOU3BOJICTBEHHBIX MPOIECCOB B MAIIIMHOCTPOEHUH;

— KypcoBoe u quriimomMHoe MpOeKTUPOBAHUE.

3 INTAHUPYEMBIE PE3YJIbTATbI OBYUEHUSA

Llenpro IUCHUIUIMHBI SABISETCA 00y4eHHEe MeToJaM M MPUHIUIIAM IOCTPOCHUS U HCII0JIb30-
BAaHMs MAaTEMaTU4YECKUX MOJIEIEH B MAIMHOCTPOUTEBHBIX IIPOU3BOACTBEHHBIX ITPOLIECCAX.
3aja4aMy IUCLUIUIMHBI SBJISIOTCSA U3YYEHHE OCHOBHBIX MATEMaTUYECKMX METOJIOB AJIs IOCTPO-
€HUs MOJEIJIEH pa3IMYHOIO HAa3HAYEHHUs U YPOBHS CIIOKHOCTH, U3y4YEHHUE BO3MOKHOCTEN CUCTEMBI
KOMIIBIOTEPHON anredphl, CrenUaibHOrO0 MPOTrPaMMHOIO OOeCHedeHUs JUIsl aBTOMAaTU3alUU IMpo-
1ecca MOJICIIMPOBAHU.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS IMCIHUIIIHHbI
(HanpaBJIeHHOCTh «TeXHOJI0rHsl MAIIMHOCTPOEHMSD)

— CrocoOeH UCIOIb30BaTh CUCTEMbI aBTOMATH3AIMK TPOSKTUPOBAHUS U TEXHOJIOTHYECKOM
MOJITOTOBKH MPOM3BOJICTBA, & TAKXKE OCYIIECTBIATh MX HACTPONKY WX MOJCHUCTEM JIJISl PEIICHUS
npodeccronanbHbix 3a1ad. (ITJIK-3);

WNuaukatopel M JECKpPUOTOPHI YacTH COOTBETCTBYIOLIEH KOMIETEHIMH, (OopMHUpyeMOH B
IPOLECcCe M3YYEHUs AUCHMIUIUHBI «MaTeMaTHueckoe MOJAEIUPOBAHNE B TEXHHUKE», OLIEHUBAIOTCA
IIPY ITIOMOIIY OLIEHOYHBIX CPEJCTB.

HHaHI/IpyeMbIC PE3YyIbTaThl O6y‘IeHI/I}I IO JTUCIHUITIIINHE «Marematuueckoe MOACIINPOBAHUC B
TEXHUKE), HHANKATOPBI JOCTUKCHUA KOMIICTCHINH H)IK-3nepequL OIICHOYHBIX CPEACTB:



- HaBBIKaMH HCIIOJIb-
30BaHUs MPU pCIICHUN

- HaBBIKaMH HCIIOJIb-
30BaHus IIpU PCHICHUN

Ne | Konungukarto- | HaumenoBanue mHu- Kon mnanupye- IMnanupyemsie pe- HaumenoBanue
/Tl | pa DOCTHKEHUS KaTopa JOCTHKEHHS MOTO pe3yibTaTa 3yIbTAThl 00yUEHUS OIIEHOYHBIX
KOMIIETCHIIUU KOMIIETCHIIUU oOydeHus CpeliCTB

1 VL s 3Hars: 3 (UA-1 yxces) 3Haer: Borpoch s
- COBpeMEHHbIC (hU3H- - CoBpeMeHHbIe (u3U- DPYGERHOrO  KOH-
KO-MaTeMaTUYeCKue KO-MaTeMaTU4YeCKre Tpors
METOJBbI,  TMpUMEHse- METOJbI,  MpUMEHse-

MBIC B UH)XXCHEPHOU U Mble B MHKeHepHOH u | Bompocsr Iuvs
HMCCIIEIOBATEIILCKOM HCCJIEIOBATEIIHLCKON ciadyd  3a4eTta U
NPAKTHUKE; MPAKTHUKE; 9K3ameHa

- METOJBI TOCTPOCHHUS - METOJBI IOCTPOCHUS

Mozeneit 1 UAeHTH(H- Mozeneil ¥ UACHTH(H-

KallUl — UCCIIEyEMBIX KallUh  UCCIIEYyEMBIX

MIPOLIECCOB, SIBICHUN U [IPOLIECCOB, SIBICHUN U

00BEKTOB, MaTeMAaTH- 00BEKTOB, MaTeMaTH-

YeCcKHe U MUMHUTAIUOH- YECKHEe W MMUTAIUOH-

HBIE MOJICIIH; HBIE MOJICIIH;

- METOJIbl KOMIIBIOTEP- - METOJbl KOMIIBIOTEP-

HOTO MOJEIUPOBAHUS HOTO MOJEIMPOBAHUS
MaITHHOCTPOUTENbHBIX MAaITMHOCTPOUTEIbHBIX

TIPOU3BO/ICTB. MIPOU3BOJICTB.

2. NI-2 s ymete: Y (MA-2 ryx-3) Yueer: Bonpocer 15l
- MPUMEHATH (PHU3HUKO- - MPUMEHATh (PHU3HUKO- pYGEeKHOTO  KOH-
MaTeMaTH4YeCKue Me- MaTeMaTH4YeCKue Me- Tpons
TOABl IPHU MOAEIUPO- TOABl IPU MOAEIUPO-

BaHMM 3amad B oOia- BaHWM 3agay B 0o0Ona- | Bompocs A
CTH MAaIIHHOCTPOU- CTH MalIpHOCTpou- | CAa4u  3a4eTa u
TEJIbHBIX IPOU3BOJCTB TEIBHBIX NPOU3BOACTB | OK3aMCHaA
U UX KOHCTPYKTOPCKO- U UX KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO

obecrieueHus; obecreueHus;

- TPUMEHATH METObI - TPUMEHATH METOMbI
KOMIIBIOTEPHOT'O  MO- KOMITIBIOTEPHOI'O  MO-
JIEIUPOBaHUS  Mallu- JIEIUpOBaHUsl  Mallu-
HOCTPOMUTENBHBIX MPO- HOCTPOMTEIBHBIX MPO-

WU3BOJACTB, MaTeMaTH- WU3BOJICTB, MaTeMaTH-

YeCKHe W MUMHUTAIUOH- YEeCKHE M WMUTALMOH-

HBIE MOJIEIIH; HBIE MOJIEIIH;

-IIPUMEHSTh po- -IPUMEHSTh mpo-

TpaMMHBIE TPOJYKTHI IrpaMMHBIE TPOJYKTHI

mis OBM,  CAIIP, mis OBM, CAIIP,

SI3BIKK  TIPOTPaMMUPO- SI3BIKK  TIPOTPAMMHUPO-

BaHUSA IIPH PEIICHUH BaHUSA TIPH pEUICHUH
WHXEHEPHbIX W Hay4- WHXEHEPHBIX U Hayd-

HBIX 3a7ad4; HBIX 3a/1a4;

- NPUMEHATH METOMbI - IPUMEHATH METOMbI
KOMITBIOTEPHOI'O  MO- KOMITBIOTEPHOIO  MO-
JNEIUPOBaHUSI  Mallu- JIeIIMpOBaHUsl  Mallu-
HOCTPOMUTENBHBIX MPO- HOCTPOUTEIBHBIX MPO-

WU3BOJICTB. WU3BOJICTB.

3. N-3 nnxes Branets: B (MJ1-3 rpk-3) Brazeet Bompocsr 151
- HaBI)IKaMI/IU IOCTpOe- HaBI:.IKa]\\’/[I/I MTOCTPOCHUS pyGEXHOTO  KOH-
HHUSI MOJIeJIel U perie- MOJIeNe M pelIeHust Tpos
HUST KOHKPETHBIX 3a- KOHKPETHBIX 3aJa4 B
Jad B 00JacTH Malllu- obyactu MaImHO- | Bompocel JUIst
HOCTPOMTENBHBIX IIPO- CTPOMTENILHBIX IIpom3- | CAadu  3a4€Ta H
U3BOJACTB M HX KOH- BOACTB M HMX KOH- | 9K3aMCHa
CTPYKTOPCKO- CTPYKTOPCKO-

TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO
obecrieyeHus; obecrieyeHus;




MTOCTaBJICHHBIX
MPOrPaMMHBIX  IIPO-
OykToB  1mius OBM,
CAIIP, s3bIKOB TIpO-
rpaMMHUPOBAHHUS;

- HaBBIKAMH KOMIIBIO-
TEPHOTO MOJICIHPOBa-
HUS  MAIIUHOCTPOU-
TEJBHBIX TPOU3BOJICTB

3a1a4

MOCTABJICHHBIX
MPOrPaMMHBIX  IIPO-
IykToB s OBM,
CAIIP, s3BIKOB TIpO-
rpaMMHPOBAHHS;

- HaBBIKAMH KOMIIBIO-
TEPHOTO MOJIEIUPOBa-
HUS  MAIIUHOCTPOU-
TEJBHBIX MPOU3BOJICTB

3aga4

Komnerenuuu, popmupyemsbie B pe3y1bTaTe 0CBOCHHS JHCIUILTHHBI
(HanpaBieHHOCTh «TexHo0rMsA M aBTOMATH3alUsl POU3BOJACTBA HehTera3onpoMsbICJI0BOI0
000py10BaAHUSN)

— Crniocoben pa3pabarbiBaTh KOHCTPYKIMIO M3/ETHHA, CPEICTB TEXHOJIOIMYECKOTO OCHAIIIe-
HUS, CPEACTB aBTOMAaTH3alMy M MEXaHW3aluu MPOU3BOJACTBA, a TAK)KE UX JJIEMEHTHI, IPUMEHSIA
cpezacTBa aBToMaTu3anuu npoektupoanus (ITKJI-1);

— CrnocobeH pa3pabaTbiBaTh IPOIPECCUBHBIE TEXHOJIOIMUYECKHE IPOLIECChl M3TOTOBJICHUS
JieTasieil B MAIIMHOCTPOCHUH, IPUMEHSISI CPEJICTBA aBToMaTu3anuu npoektuposanus (ITK/I-2).

I/IHI[I/IKEITOPBI H JOCCKPHUIITOPbI YaCTH COOTBCTCTBYIOH_Ieﬁ KOMIICTCHIINH, Q)OpMpreMOI;'I B
nponecce U3ydyCHud AWCHHUILIMHDBL «Marematuueckoe MOACIIUPOBAHUEC B TCXHHUKE», OLUCHHUBAIOTCA
IIpH IIOMOIIU OOCHOYHBIX CPCACTB.

[Tnanupyemble pe3ynabTaThl 00y4eHHs MO AUCHUILTHHE «MaTeMaThuueckoe MOJIEIMPOBAHKE B
TEXHHUKE», WHAUKATOPBI gocTikeHus kommereHnui [1JIK-1, TIJIK-2 mepedeHb OICHOYHBIX
CPENCTB:

Ne | Kon mnpukaro- | HammeHoBaHue MHIU- Ko nnanupye- [Inanupyemsle pe- HaunmenoBanue
I/ | pa IOCTHKEHUS KaTopa JOCTUKEHUS MOTO pe3ynbTara 3yJIBTaTHl O0YICHUS OIIEHOYHBIX
KOMIICTCHITUN KOMIIETEHITNH o0yueHHUs CpelCTB
3HaTh: 3 (MH-1 k- 3Haer:
1. WU-1 g1 (MI-1 npet) Bormpocet TS
- COBpEMEHHbIE (QH3H- - COBpEMEHHbIC (QH3H-
pPyOSKHOTO  KOH-
KO-MaTeMaTHYeCKue KO-MaTeMaTH4YECKre Tpons
METOMbI,  TMpUMEHse- METOJIbI,  MpUMEHse-
Mbl€ B MH)XEHEPHOH H Mbl€ B MH)XEHEPHOU H Bompocsr NG
HCCJIEIOBATEIHLCKON HCCIIEIOBATEILCKON cAayu 3a4€Ta H
IpaKTUKE. IIpaKTHUKE. SK3aMcHa
YMmers: Ywmeer:
2. I/II_I'Z TIK-1 Yy (I/II_I‘Z HZ[K-].) BOHpOCLI JJIA
- NPUMEHATh (HU3UKO- - NPUMEHATh (DUIUKO-
pyOexHOro KOH-
MaTeMaTH4eCcKue Me- MaTeMaTHYeCKHe Me- p—
TOABl TIPH MOJAEIUPO- TOABl TIPU MOJAETUPO-
BaHMU 3a7a4 B oOma- BaHMM 3a7a4 B 00Ona- | Bompocel T
CTH MalIuHOCTPOU- CTH MallHOCTpou- | CAa4u  3a4e€Ta H
TEIbHBIX INPOU3BOACTB TEIbHBIX NPOU3BOACTB | IK3aMCHaA
U UX KOHCTPYKTOPCKO- U UX KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO
obecrieyeHusl. obecrieyeHus.
Bnaners: Bnaneer
3. W-3 g A B (UA-3 k1) A Bompocst U1
- HaBBIKAMHU MOCTpOE- HaBbIKaMU MOCTPOCHUS
N N pyOexHOro KOH-
HUSI MOJIeJIe u pere- MOJENel W pelIeHUs -
HUST KOHKPETHBIX 3a- KOHKPETHBIX 3aJlad B
JIaq B o0lacTh Marmiu- obmacTu MaImHO- | Bompocel JUIst
HOCTPOMTENBHBIX IIPO- CTPOMTENILHBIX IIpom3- | CAadu  3a4€Ta H
U3BOJACTB M HMX KOH- BOJACTB M HMX KOH- | 9K3aMCHa
CTPYKTOPCKO- CTPYKTOPCKO-
TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOI0
obecrieueHusl. obecrieyeHusl.
3HaTh: 3Haer:
4, WUI-1 k-2 3 (UA-1 npx-2) Bonpocst JUISL
- METOJbl MOCTPOEHUS - METOJbl MOCTPOCHUS
M . PYOESKHOTO  KOH-
MoJienell U UACHTU(U- MoJieNiell U UACHTH(U-




KallUd  UCCIENYyEeMBIX KallUd  UCCIENYEMBIX | TPOJIL
MPOIIECCOB, SIBICHUNA U MPOIIECCOB, SIBIICHUNA U Bompocs! st
00BEKTOB, MaTeMaTH- 00BEKTOB, MaTeMaTH-

clayd 3adeta U
YECKUME W HWMHUTAIIUOH- UECKME M MMHUTAUMOH- | oo
HbIE MOJICIIH; HBIC MOJICJIH;
- METOIBI KOMITBIOTED- - METOABI KOMIIBIOTEDP-
HOTO MOJEIUPOBAHMS HOTO MOZEIMPOBAaHUS
MAalIMHOCTPOUTEIBHBIX MAaIIUHOCTPOUTEIBHBIX
IIPOU3BOJICTB. NIPOU3BOJICTB.

W-2 k-2 ymete: Y (UA-2 ypx-2) Ymeer: Bonpocer A5
- NPUMEHATb METOMBI - NPUMEHATH METOJbI DPYGEKHOTO  KOH-
KOMIIBIOTEPHOTO ~ MO- KOMIIBIOTEPHOI'O ~ MO- Tpost
JIeIMpOBAaHUs  Malllk- JNEIUPOBaHUs  Mallll-

HOCTPOMUTENIBHBIX IIPO- HOCTPOHUTECIBHBIX IIPO- Bomnpocst IS
U3BOJCTB, MareMaTH- M3BOJICTB, MareMaru- | ¢Aa4d 3a4eTa H
YEeCKME€ M HMMMTAIlMOH- YEeCKHME€ M MMMTAIMOH- | 9K3aMCHa
HBIE MOJICIIH; HBIC MOJICJIH;
-TIPUMEHSATH po- -IIPUMEHSATH po-
TPaMMHBIE  TIPOJYKTBI TPaMMHBIE  TIPOYKTBI
miss OBM,  CAIIP, mis OBM, CAIIP,
SI3BIKKM  IIPOrpaMMHMPO- SI3BIKA  IIPOrpaMMHUPO-
BaHUA IIpUM PCHICHUH BaHUS TIpM PCLICHUU
WH)KCHEPHBIX W Hay4d- WH)XCHEPHBIX W Hay4-
HBIX 3a]1a4, HBIX 3aj1a4;
- HOPUMCHATH MCTO/bI - HOPUMCHATH MCTO/bI
KOMIIBIOTEPHOTO ~ MO- KOMIIBIOTEPHOTO ~ MO-
JNEIUPOBAHUSA  Mallu- JIETMPOBaHUSA  MAalllU-
HOCTPOWTEIBHBIX NPO- HOCTPOWTEIIBHBIX TpPO-
HU3BOJICTB. HU3BOJICTB.
WJ-3 k-2 Bnagers: B (UA-3 npk-2) Braneer Bonpocst IS

- HaBBIKAMHM HCIIOJIb-
30BaHUs MPHU PEIICHUH
MOCTAaBJICHHBIX 3ajau
MIPOrPaMMHBIX po-
OykToB 1 OBM,
CAIIP, s3bIKOB mIpO-
rpaMMHPOBAHHS;

- HaBBIKAMH KOMIIBIO-
TEPHOTO MOJICIUPOBA-
HUS MAaIIHHOCTPOH-
TEJNBHBIX IIPOU3BOJICTB

- HaBBIKAMHM MCIIOIb-
30BaHUs MPHU PEUICHUH
MOCTAaBJICHHBIX  3aJa4
MIPOrPaMMHBIX po-
nyktoB  ans  OBM,
CAIIP, s3BIKOB TIpO-
rpaMMUPOBAHHS;

- HaBBIKAMH KOMIIBIO-
TEPHOTO MO/ICIIUPOBa-
HHS MAaIInHOCTPOU-
TENBHBIX IPOU3BOJICTB

pPyOSKHOTO  KOH-
TPOJIst

Bonpocst s
clayd 3adeTa H
JK3aMeHa




4 COAEP KAHUME JUCHUIIJINHBI

4.1 YyeOHO-TEeMATHYECKUH IIJIAH

Ounas popma o0OyueHust

Py6ex

Mudp
pasnerna,
TEMBI

HaumenoBsanue

KosmmuecTBo yacoB o Bugam
y4eOHBIX 3aHATHN

paszena, TeMbl

Jlexiun

Jlaboparop-
HBIE pabOTHI

5 cemecTp

BBC,Z[GHI/IC. 33,[[3‘11/1 1 BO3MOXXHOCTH MaTe-
MaTHUYCCKOIro MOACIIUPOBAHUS.

Tpe6OBaHI/I5[ K MaTeMaTH4CCKUM MOJCIIAM,
KauCCTBCHHBIC U KOJIMUCCTBCHHBIC XaPAKTC-
PUCTUKH MOJICJIN.

OO01muii mopsI0K pa3paboTKu MaTeMaTHye-
ckux Mojeneld. OCHOBHbBIE MaTEMAaTUICCKHE
MCTOJbI MOACIIMPOBAHUA.

18

Py6exusbrit kouTposib Nel(KonTponsHoe
TECTUPOBAHUE)

Krnaccudukanus MaTeMaTHIECKUX MOJIe-
neit. O6acTi MPUMEHEHHUS Pa3InYHbIX BH-
JIOB MOJICTIEH.

12

PyGexusiii kouTpoab Ne2(KonTpoasHoe
TECTUPOBAHUE)

16

32

6 cemecTp

IIpuMeHeHne onucaTenbHbIX MOACIIEH IS
U3Yy4YEeHUs IPOU3BOIACTBEHHOIO IIpoLiecca U
€ro KOMIIOHEHTOB.

DIEMEHTBI ONITUMU3ALIMOHHOTO MOJIETIUPO-
BaHus. [IpuMeHeHne onTUMU3alMOHHBIX
MOJIEJIEH ISl YIIyqIleHUs] TapaMeTpOB IIPo-
LIECCOB U PALIMOHATIBHOIO YIIPABJICHUS B
MAaIIMHOCTPOEHHH.

Py6exubiii kontpons Nel (KontponbHoe
TECTUPOBAHUE)

MGTOI[I)I, MNpUMEPbl PCIICHUA OTACIbHBIX
3aa4 TPOCKTHPOBAHUS TEXHOJIOTUYCCKHUX
IPOIIECCOB.

24

MGTOI[BI, MMPpUMEPLI PCHICHUA OTHACIBbHBIX
3ala4 MaTeéMaTU4C€CKOTo MOACIUPOBAHUA
MaTCpHaJIOB.

22

Py6exubiii kontpons Ne2 (KontpoabsHoe
TECTUPOBAHUE)

Hroro:

24

48




3aounas popma oOyueHnust

[Tad KonunuectBo 9acoB mo BUgaM
PyGex %Heﬂi HaumeHnoBanue y4eOHBIX 3aHATHI
p ’ pazzena, TeMbl
TEMBI Jlexuun
Beenenue. 3agaun 1 BO3MOKHOCTU MaTe-
MaTUYECKOT'0 MOJCIUPOBAHUS.
TpeGoBaHus K MAaTEMaTUYECKUM MOJIEIISAM,
KaueCTBEHHbBIC U KOJUYECTBEHHBIC XapaKTe-
1 puctuku Mojenu. O0muit NopsaoK pa3pa- 4
0OTKM MaTEMaTUYECKUX MOJIETIEH.
Knaccudukanus MmaTeMaTuuecKux Moze-
neil. O6nactu NpUMEHEHUs Pa3INYHBIX BU-
JIOB MOJIEJIEH.
Hroro: 4
4.2 ConeprxaHue JeKIUii
n
bp HaunmenoBanue
pasnena, HaumenoBanue u conepxanue JeKIUN
paszena, TeMbl
TEMBbI
5 cemecTp
MopnenupoBaHue Kak OCHOBHOM MeToja mo3HaHud. [loHsTHs
MOJCJIMPOBAHUS, MOJEIIHN, 00BEKT MoieupoBanus. KitoueBbie
3a/la4yl MOJETUPOBAHUA: HUCCIIEJOBaHHE OOBEKTa, MPOTHO3U-
poBanue. MarepuanpHoe (IIPEAMETHOE) U UJI€aTbHOE MOJICIIH-
oBanue. [Ipumepsl MpeAMETHOTO MOJCIUPOBAHHS B HHXKE-
Beenenue. 3amaun wu p o PHMEP pedl ACIHp
HEPHOM JesATeNbHOCTH. MaTreMaTH4eckoe MOJEIUPOBAHUE —
BO3MOXXHOCTH MaTrema- . .
1 OCHOBHOI METOJl M3y4YEHUS CIOXKHBIX MPOIECCOB U SIBICHHIA.

THYCCKOTO MOACIINPO-
BaHUs.

Hepa3pbIBHOCTH MPOLIECCOB IMOCTPOEHMS] U MCIOIb30BAHUS
Mozenu. MareMaTH4ecKuil anmapaT ¥ BBIYMCIHTENbHAS TEX-
HUKa  —  2(QQeKTuBHbIE = UHCTPYMEHTHl  HHXXEHepa-
uccinenosareins. Posb v 3HaueHHE MOAECIUPOBAHNS B Pa3BUTHU
TE€XHOJOTMYECKON HayKH U MalIMHOCTPOUTEIBHOIO MTPOU3BO/I-
CTBa.

TpeboBanust k MmaTema-
TUYECKUM MOJIENISIM,
KaueCTBEHHbBIE U KOJIU-
YECTBEHHBIE XapaKTe-
PUCTHKHU MOJIEIIH.

YHUBEPCATBHOCTh MAaTEMATUYECKONH MOJIENN — TMOJTHOTa O0TOO-
paXeHHus B HeW CBOWCTB oObekTa. TOYHOCTH MOJAENTH — CTe-
MEHb COOTBETCTBUSI MEXIY MOJECTUPYEMBIMA W WCTUHHBIMU
3HAUEHUSIMU TMapaMeTpoB oO0bekTa. OTHOCHUTENbHAS MOTpell-
HOCTh MOJIEIM TI0 KOHKPETHOMY mapameTpy. MHOTrOKOMIIO-
HEHTHas CTPYKTypa MOTPEIIHOCTH C y4eToM psia (W BCEX)
rnapamMeTpoB. AJIEKBaTHOCTh MOJIENTH — CIIOCOOHOCTh OTpaXKaTh
CBOICTBa 00BEKTa C 3aJaHHON TOYHOCTHIO. [lepemeHHbIN xa-
paKkTep TOYHOCTH MOJENHU: TOHSTHE 00 00JacTH ajeKBaTHO-
ctd. YyBCTBUTENIBHOCTh MOJIENHU. [J0CTOBEpPHOCTh pE3yIbTaTOB
MOJICIMPOBAHUS. DKOHOMHYHOCTH MOJIENM — 3aTpaThl Ha €e
peanuzauuio. [lokazarenn 3KOHOMUYHOCTHU — 3aTPaThl BbIUKC-
JUTEIBHBIX PECYPCOB (MAIIMHHOE BpPEMsI, TOTPEOHBIE 0OHEMBI
namsati DBM, 4ucI0 BBIMOIHAEMBIX BHIYMCIUTEIBHBIX ONepa-
uif). Y COBEPIICHCTBOBAHNWE MOJIENH, TMOBBIIICHUE €€ Kade-
CTBEHHBIX U KOJIMYECTBEHHBIX NTAPAaMETPOB U YCIOKHEHUE MO-
nenu. IIpoTuBopedrBBI XapakTep OCHOBHBIX TpeOOBaHUI K
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MaTeEMaTHYECKOU MOJIEIH.

OO6mwmit mopsIoK pas-
paboTku MaTemMaTuye-
cKkux Mozeneii. OcHOB-
HBIE MAaTEMaTUYECKHUE
METObl MOJACIIUPOBA-
HHA.

[ToctpoeHne maTeMaTH4YeCKOW MOJEIW — TBOPYECKUH MpO-
1ecc, TpeOyrommii KOMIUICKCa 3HAHUHM W3 MpeIMEeTHOW 00ia-
CTH, 3HaAHHSI MAaTEMAaTUYECKUX METO/I0B, YMEHHUS UCIIOJIb30BATh
BBEIUUCIUTENbHBIE CBOMicTBA. OCHOBHBIE DTaIlbl MMOCTPOCHUA
Mozenu: Boeibop 00bekTa MOAEIUPOBaHUS U U3ydaeMble CBOM-
CTBa, MMEpeUeHb 3a7a4 MOJCTUPOBaHUS; AHAIN3 CBOHCTB 00B-
€KTa Ha OCHOBE 0030pa HMH(MOPMALNHU, IKCHEPUMEHTAIbHBIX
JaHHBIX, MPOU3BOJACTBCHHOI'0O WM HWHXXCHCPHOI'O OIIBITA. ITo-
CTpOEHHE TUMOTE3bl, OTPAKAIOIIEH B3aUMOCBS3H 00BEKTa MO-
JIEIUPOBAHMS U €T0 CBOWCTB; Pa3paboTka CTPYKTYyphl MareMa-
TU4yeckoil Mmonenu. PopMUPOBaHHE COCTaBa HCHOJIb3YEMbIX
MaTeMaTHUECKUX COOTHOIICHUI. BrigaBnenne JOMUHHPYIOIIUX
(akToOpoB, SBHBIX W HESBHBIX 3aBHCHUMOCTEH MEXIy CBOU-
ctBaMu 00BekTa; Pa3zpaboTka airopurMa, MO3BOJISIOLIETO
YIOPSA0YUTh HCIOIb30BAHUE HMMEIOIIUXCS MaTeMaTHYeCKUX
cootHomeHuit. dopmanuzanus Mozenu, ee neperos Ha IBM;
AmpoGarust mogenu. PacueT ynclieHHBIX 3HAYEHU MapaMmer-
POB CBOMCTB OOBEKTA, OIICHKAa TOYHOCTU U aJ€KBAaTHOCTH MO-
nenu; ccnenoBanne 00beKTa MOJICTHUPOBAHUS U €TI0 CBOICTB
C MOMOIIBI0 MaTemMaTuueckoid monenu. O630p maremaruye-
CKHUX METOJIOB, MCIIOJIb3YEMBIX MPU MOJECIUPOBAHUM IPOIEC-
COB B MAlIMHOCTPOCHUHU, X BO3MOXKXHOCTU U o0JacTu npume-
HEHUs. DJIEeMEHThl MaTeMaTHYeCKUX METOJOB: JIMHEIHOe TPOo-
IrpaMMHUPOBAaHHE; TCOPHS IpadoB; METOIBI TIOUCKA IKCTPEMY-
Ma; TEOpUsl KOHEYHBIX AJIEMEHTOB; TEOPUSI MHOXKECTB; TECOPHS
MacCOBOTO OOCTY)KUBaHUS, TEOPHUS PACIIUCAHUN; TCOPHSI MPHU-
HATHUS PELICHU; CTATUCTUYECKIE METO/IbI U MpoyYee.

Knaccudukamms mate-
MAaTHYECKHX MOJICIICH.
O6nacTi NpUMEHEHUs
pa3IMYHBIX BUOB MO-
JIeNICH.

HpI/I3HaKI/I KJIaCCI/I(l)I/IKaHI/II/I U BUABI MAaTEMATUYCCKUX MOJIC-
JeH: Croco0 TOyYeHUs; XapakTep OTOOpaKeHHsI CBOMCTB
00BbeKTa; MPUHAICKHOCTh K UEPAPXUUECKOMY YPOBHIO U3Y-
4aeMoro o0beKTa; CTENeHb JeTalM3alliU; CI0KHOCTH pelliae-
MbIX 3a/1a4. OCOOEHHOCTH TOCTPOCHUSI MOJENEH, UX HCIOJb-
30BaHUs, YPOBHS UX CJIOXKHOCTH, MOCTAHOBKH 3aJ]a4l MOJEINHU-
pOBaHUsI, TPEICTABICHUS MOJACTH U PE3YIbTaTOB MOJIEIHUPO-
BaHUA, MPUMEHSIEMbII MaTeMaTW4YecKUd ammapaT U Tpo-
IrPAMMHBIE CBOWCTBA JUISl Pa3JIUYHBIX BUJOB MOJIEIIEH.

6 cemecTp

[Ipumenenue  omnwuca-
TEABHBIX MOJCIEH I
W3y4eHUs  MPOU3BOI-
CTBEHHOI'O Mpolecca U
€ro KOMIIOHEHTOB.

Ha3nauenue onucaTtenbHbIX MOJAENEH U YPOBEHb CIOKHOCTH
pemaeMbIX 3a1ad. MaremMaTUYecKuid amnmapar ONMHCATEIbHbBIX
Mojeneit — Metobl TuddepeHINaTbHOTO UCYUCIEHUS, CTaTh-
CTUYECKHE METOIbl. MoJenrpoBaHne CHIIOBOTO B3aUMOJIEH-
CTBUS B 30HE 00pabOTKH Ha OCHOBE AYMIUPUUECKUX 3aBUCUMO-
cTel u Ha ocHoBe OaynaHca pabor. Mozens GhopMHUpOBaHUS
TOYHOCTH Ha TEXHOJIOTMYECKOM NEPEXOE, B PE3yJIbTaTe Olle-
paluu U B IPOIECCe peain3auny Mapiipyra. MoaenupoBaHue
TPYAOEMKOCTH M MPOU3BOJAUTEIHHOCTH B MPOCTHIX 00pabaThi-
BaOINX cHUCTeMax. Pacdyer 4acTHBIX M OOM[MX MOKa3aTrelel
MIPOU3BOJICTBEHHOI'O MpOllIEcCa HAa OCHOBE JI€TEPMUHHUPOBAH-
HBIX MaTE€MaTHYE€CKHUX COOTHOIIeHWH. [IpumeHeHne omnuca-
TEJIbHBIX, AHATUTUYECKUX MOJIENIEH B X0/1€ IPOESKTUPOBAHUS U
WCTIOTHEHUST TEXHOJIOTUYECKHUX MTPOIIECCOB.
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DNIeMEHTHI ONITUMU3a-
LIHOHHOTO MOJIEIINPO-
Banus. [Ipumenenue
ONTUMU3ALMOHHBIX
MOJENEeN IS yiryduuie-
HUS [1ApaMEeTPOB MPO-
LIECCOB U PallMOHAJIb-
HOTI'O yIPAaBIICHUS B
MaIIMHOCTPOCHHUH.

OOmass mocTaHoBKa 3ajlayu onTtuMuszanuu. ONTHMHU3ALMOH-
HBI XapakTep pPa3BUTHS MAIIMHOCTPOUTEILHOTO MPOU3BOJI-
CTBa, I0OaIbHbIE U YacTHBIE 3adaun onTtuMuiauuu. Crenu-
(vKa MoMCKa HAWTYYIIErO PEIICHUs, KpUTEPU ONTHMHU3AINH,
KOMIUIEKC OrpaHMYeHMi U 1eneBas QyHkius. Matemaruue-
CKHM€ METOJIbl M MPOrPaMMHBIE CPEJCTBA, MPUMEHSIEMbIC IS
ONTUMU3AIMOHHOTO MojenupoBanus. [Ipumepsl MoaenupoBa-
HUS TIPOIIECCOB C MPUMEHEHHEM ONTUMU3AIMU: 3a7a4a BBIOO-
pa 00BEKTOB MPOU3BOJICTBA MPH 3aJIaHHBIX CHIPHEBBIX PECyp-
cax; ONTHUMU3ALMS PacKpos MaTepualioB; “BbIKpauBaHHUE  Jie-
TaIX U3 KOHKPETHOH 3aroTOBKH; ONTHMH3AIUS PEKUMOB 00-
paboOTKH; ONTUMHU3ALMOHHBINA MOAXOA K Pa3BUTHIO (YKpYITHE-
HUIO) MPOU3BOJICTBA; U Mpoyee. MHOTOKpUTEPHAIIbHBIC 3a/1a41
ONTHUMU3AIMH U TYTU UX PEIICHUS.

MeTto/1b1, TpUMEpPHI
pelIeHus OTIETbHBIX
3a/1a4 MPOEKTUPOBAHUS
TEXHOJIOTHYECKUX MPO-
1[ECCOB.

[IpoexTupoBanue (BbIOOpP) 3aroTOBOK, MapiipyTra oOpaboTKH,
omnepanuii. BeIOOp CTaHKOB, MPUCIIOCOOJCHUN, PEKYIIUX H
MEPUTEIbHBIX MHCTPYMEHTOB. Pacyer mpuIyCKOB pexHMOB
pe3aHus, HOpMUPOBAHUE.

Meroasl, npumMepsl
pEeLIeHUs OTAEIbHBIX
3a/1a4 MaTeMaTH4YECKO-
ro MOJEIMPOBaHUS Ma-
TEPHAJIOB.

Bri6op marepuanoB u BuaoB Harpy3ok. [IpoektupoBanue ma-
TEMaTU4YECKOW MOJIENN HArpyKeHHsi MarepuanoB. Pacuer omn-
TUMAaJIbHBIX Harpy3o0K. BeIOOp KOHCTPYKIHIA.
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4.3 JlaGopaTopHble padoThI

Ounas popma o0yueHust

Tpyno-
MIudp py
HaunmenoBanue . EM-
pasnena, HaunmenoBanue u copeprkanue 1ab0paTOpHOI padOThI
paszerna, TeMbl KOCTB,
TEMBI
YqacChl
5 cemectp
OO0wuwmii nopsaoK pas- Tunsl IpOM3BOJCTBA B MAIIMHOCTPOECHUHU 4
paboTku MaTemMaTHye-
cKkux Mozeneil. OcHOB- 0
i HUE TPHUITYCKOB YETHO-aHATUTUICCKIM|
HBIE MAaTEMAaTUYECKUE PCACIICHUC TIPUILYCKOB  pactCTHO-aHal e 14
METOJIOM
METO/]Ibl MOJICTTUPOBA-
HUSL
p1 | Pybexnsii kontpons Nel (KoHTposbHOE TECTHPOBaHKE) 1
Knaccudukanus mare-
MAaTHYECKUX MOJEIICH.
O6mactu npuMeHenus: | PacueT pesxuMoB pe3anus 12
Pa3IMYHBIX BUJOB MO-
i (1 (% 8
PyGesxusb1it kouTpoIs No2 (KoHTpoIbHOE TeCTHpOBaHUE) 1
Uroro: 32
6 cemecTp
Py6exusriit kouTpoias Ne3 (KoHTposapHOE TeCTHpOBaHHE) 1
M OCHOBBI TEXHOJIOTMH CO3/aHUS TOJB30BATEIbCKUX 12
€TO/JIbI, TPUMEPHI <\ . N
BT, TIPHMED npwinoxxennit Visual Basic for Application (VBA).
pEIICHUS OTICITHHBIX "
KoppensiiuonHnsliii ananms.
3a/1a4 MPOEKTUPOBAHUS .
PerpeccuonHslli aHamu3.
TEXHOJIOTHYECKHX TIPO- . . 6
Heceos MHoropakTopHblii U MOJTUHOMHAIBHBI peErpeccu-
' OHHBIE aHAJIU3BI.
Matematuueckoe obecreueHue YKCIePUMEeHTa. 6
OCHOBBI TEXHOJIOTHH CO3JaHMsI 00pa3IoB i SKCIIe- 12
P2 pUMEHTA U BEIOOpA HATPY30K.
Mertopl, MpUMeEpEI Bri6op mMarepuana.
PEIEHHS OT/IEbHBIX [TpoexkTrpoBaHwre KOHCTPYKIIUN IJIsT 33 JAHHBIX
3a/1ay MaTeMaTuuecko- | Harpysok. 6
T'0 MOJE/INPOBAHHS Ma- | D'ACYET ONTUMANBHBIX HArPY30K JULS 33/[aHHBIX KOH-
TEPHaIoB. CTPYKIIWH.
Matemarnueckoe obecrieueHue SKCIepUMEHTa. 4
Py6exusriit konTposs Ned (KoHTpoiapHOE TECTHPOBAHHE) 1
Uroro: 48

5. METOANYECKHUE YKA3ZAHUA

JJIA OBYYAIOIIUXCS ITO OCBOEHUMIO JUCIHUITVINHBI

I[I/ICL[I/IHJII/IHa «Marematuueckoe MOZACIIMPOBAHUC B TCXHHUKE» ABJISICTCA YaCTbIO HHUKIIA

MNpEeaAMETOB IMOCBAMICHHBIX MATEMATHUYCCKOMY MOJCITIUPOBAHUIO CUCTEM, 00BEKTOB U IMponecCoOB.

I[J'IH yCIeuIHoro OCBOCHUA KypCa NpCAYCMOTPCHBI JICKITMOHHBIC 3aHATHA 11O KIIFOUYCBBIM TC-

MaM npeaMeTHod oOnactu. Hambonbmuit 3gdext oT mpoBeaeHUs JIEKIMOHHBIX 3aHSATHII MOXHO
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OKU/IaTh JIUILB TPH TOATOTOBICHHOCTH O0YYaIOUIUXCS, T.€. P YCBOCHUHM UMU COOTBETCTBYIOIIIE-
ro Teopernyeckoro marepuana. [loaTtomy oOydaromuecss HaKaHyHE JOHKHBI OBITH MPOMHGOPMHUPO-
BaHBI O JIaT€ U TEME CIIEAYIOIIEro JEKIIMOHHOTO 3aHATHS ¢ yKa3aHHEM Pa3/iesioB JEKIIMOHHOTO Kyp-
ca, KOTOpbIe HEOOXOAMMO MU3YYUTh IPU CAMOCTOSTENILHOM MOATOTOBKE.

AKTHBAIUS MBICIIUTEIIBHONW IEATEIBHOCTH O0YYaIOIIMXCsl Ha JIGKIMOHHBIX 3aHATHAX o0ec-
MEYUBACTCA NMPUMEHEHHUEM TEXHOJIOTMM MPOOJEMHON MOCTAaHOBKH 3a]ad, «MO3TOBOT0» ILITypMa,
KOJIJICKTHBHOI paboTHI C BO3MOXXHOCTBIO OOCYKICHHS 1 TIPU TIOMOIIH MTPETo1aBaTeIs.

JIaGopaTopHbIil MPaKTUKYM MPOBOIUTCS B KOMIIBIOTEPHOM Kiacce Kadelpbl, Mpeumylie-
CTBEHHO B (hopMe MHTEPAKTHBHON MHAMBHUIYaIbHOI paboThl 00yyaemoro ¢ DBM c BBIOJIHEHUEM
KaK MOIIAaroBOi MHCTPYKIUU MO padoTe B HEMl M aHAIM30M IMOTYYaeMbIX Pe3yIbTaToOB, TaK U UHIU-
BUAYaJIbHBIX 3a/laHUi 0€3 3aBeJOMO M3BECTHOTO paHee pemieHus. [1oaroroBka k 1abopaTopHBIM
paboTam BBIMOJIHAETCS 00YYaIOIIUMCS CaMOCTOSITEIbHO MOCPEACTBOM M3YUEHHUS CBSI3aHHOTO C Te-
MaTHKOH JIAOOPAaTOPHBIX PabOT TEOPETUUECKOTO MaTepraa JEKIIMOHHOTO Kypca.

CamocrosiTenbHass paboTta oOydaroluxcs, HapsAay C ayJUTOPHBIMU 3aHSATHUSIMU B TpYIIE
BBITOJIHSICTCS (IIPU HEMOCPEICTBEHHOM/ONOCPEIOBAHHOM KOHTpOJIE IpenojaBaressi) mo y4eOHu-
KaM U y4eOHBIM MOCOOHSIM, OPUTMHAIBHON COBpEMEHHOW JuTepaTtype mo mpoduito. CamocTos-
TesbHas paboTa 00yJaromUXcs MOApa3yMeBaeT MOArOTOBKY K pYOEKHBIM U TEKYIIEMY KOHTPOJISIM
JUIsi O4HOM (OopMBbI 00Y4EHHUS; MOATOTOBKY K JabopaTopHbIM paboram(ouyHas ¢opma oOydeHus),
CaMOCTOSITENIbHOE U3YyUEHHUE pa3fesioB MUCHUIUIMHBI MOATOTOBKA K dK3aMeHY, MU depeHIupoBaH-
HOMY 3a4eTry (o4Hasi popma 00ydeHus), 3a4eTy U IK3aMeHy (3a04Hasi popma 00yUueHus).

HToroBasi u mpoMeKyTouHasi arTecTanus paboThl 00yJaronmxcss 09HOW (HOpMbI 00ydeHUs
M0 JUCLMILTUHE MPOU3BOIUTHCS MO OANTbHO-PEHTHHIOBOM CUCTEME KOHTPOJIS U OIEHKU aKaJeMHU-
YeCcKOi akTHBHOCTHU. [1oaTOMYy [UIst BceX 00ydJaromMXCsi HACTOSATENILHO PEKOMEHIYETCs TIIATEeIhHO
npopabaTeiBaTh MaTepHal y4eOHbBIX Pa3/Ie/ioB AUCIUILIMHBI B PAMKAX CaMOCTOSTEIbHON PaOOTHI.

PexoMeHnayeMblii peskuM caMOCTOATEIbHONH PadoThl
Ounas ¢popma 00yueHusn

Pexomennyemas tpy-

HanmMeHnoBanue Buja CaMOCTOATEIbHON pa6OTBI
JOCMKOCTb, aKaz. 4ac.

IToaroToBka K sK3aMeHy, aud.3adery 45
[ToaroroBka k pyoexnoMmy kKoHTpoito Nel,2 (2 gaca Ha ofuH pyOex) 4
[ToaroroBka k pyoexnomy kKoHTpoito Ne3,4 (2 yaca Ha OfiH pyOexK) 4
[ToarotoBka k 1abopaTopHbIM paboTam (10 2 yaca Ha KaXJ10€ 3aHsATHE) 80
CaMOoCTOsATETbHOE N3YUYCHHUE Pa3/IeNIOB JUCITUTIINHBI 107
Beenenue. 3agaun 1 BO3MOXXHOCTH MAaTEMAaTHUYECKOTO MOAEITHPOBAHHUS 14
TpeboBaHus K MATEMAaTHIECKUM MOJIEIISIM, KAUECTBEHHBIE U KOJTMYE- 14
CTBEHHBIE XapaKTEPUCTUKH MOJIENIH
OO6mwmit mopsIoK pazpaboTKH MaTeMaTHYeCKuX Mojiesneil. OCHOBHBIE 14
MaTeMaTHYeCKUEe METO]Ibl MOJICIIMPOBAHUS
Knaccudukanus maremarndeckux moaened. OOmacTd NMpUMEHEHHS 14
pa3IMYHBIX BUJIOB MOJIENIEH
[IpuMeHeHHe omuUcaTeNbHBIX MOJAETEH A W3y4eHUsS MPOU3BOICTBEH- 14
HOTO TIpoIlecca M €ro KOMIIOHEHTOB
OneMeHThl ONTHUMM3ALMOHHOTO MojenupoBanus. [IpuMenenue ontu-
MU3AIUOHHBIX MOJIENICH IS YITyYIIeHHs TapaMeTpOB MPOIECCOB U pa- 17
IIMOHAJILHOTO YIPaBJIEHUS! B MAILIMHOCTPOESHUH
MeTopl, TpUMepBI peIIeHHs] OTACTBHBIX 3a/1a4 MPOCKTUPOBAHUS TEX- 20
HOJIOTHYECKUX MTPOIIECCOB
Bcero: 240
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3aounas popma oOyueHust

PexoMennyemas Tpy-

HanmenoBanne BHaa CaMOCTOATEIbHOU pa6OTBI
JOEMKOCTDb, aKaJl. 4yac.

IToaroroBka K K3aMeHy, 3a4€Ty 45

[TonroroBka k pyoesxaoMy koHTpoIto Nel (2 yaca Ha oJiuH pyoOeK) -

IToaroroBka k pyoexxHoMy KOHTpOJt0 No2 (2 yaca Ha OlUH pyOexK) -

BrinonHeHne KOHTPOJIbHOM PabOoTHI

CaMoCTOsITeTbHOE N3YUYCHHUE Pa3/IesIOB JUCIUTIINHBI 311
Beenenue. 3amaun 1 BO3MOKHOCTH MaTEMaTHYECKOTO MOJICTUPOBAHUS 39
TpeboBanust K MATEMAaTHIECKIM MOJIEIISIM, KAYECTBECHHBIE M KOJTUYC- 45
CTBCHHBIC XapaKTEPUCTHKH MOJICIIH
OO0muit mopsAIoK pa3paboTKu MaTeMaTudecKux Mozeneil. OCHOBHBIC 16

MAaTEMATUHYCCKHUEC METOJAbI MOACIIMPOBAHUA

Knaccupukanuss maremarndeckux wmopenei. OOmacT MpUMEHEHHS

pasIMYHBIX BUIOB MOJICIIEH 43
HpI/IMeHeHI/Ie OIMNCATCIIBHBIX MOI[GJIeﬁ JUUIA I/I3yLIeHI/I$[ HpOI/I3BOI[CTBeH- 45
HOTO IIPOIECCa M €0 KOMIIOHEHTOB
3JI€MCHTI)I OIITUMHU3AIITMOHHOTO MOI[GJIHpOBaHI/IFL HpI/IMCHeHI/Ie OIITU-
MH3AIMOHHBIX MOJEJICH I YIydIlIeHHs [TapaMeTPOB MPOILIECCOB U pa- 49
IIMOHAJIBHOI'O praBJICHI/ISI B MaIHI/IHOCTpOGHI/II/I
MGTOI[I)I, HpI/IMepBI peHICHI/Iﬂ OTOCJIBHBIX 3a1a4 HpOCKTI/IpOBaHI/Iﬂ TCX- 44
HOJIOTHYECKHUX MTPOIECCOB

Bcero: 356

6 ®POHJ ONEHOYHBIX CPEACTB K ATTECTAIMH ITO AUCHUIIJIMHE

6.1 IlepeyeHb OLIEHOYHBIX CPEICTB
1. bannbHO-peTHHTOBas cCTeMa KOHTPOJIS M OLIEHKU aKaJeMUYeCKOH aKTUBHOCTH O0ydaromuxcs
B K'Y (17151 ouHO#M OpMBI 00YUEHMS).
2. baHk TecTOBBIX 3a7jaHui K pyOexxHbIM KOHTpoJsiM Ne 1, Ne 2, Ne 3, Ne 4 (a5 ouHoit popmbl 00y-
YEHUS).
3. Otuersl Mo 1abOpaTOpHBIM paboTam (11 OUHOI GOPMBI 0OyUEHUS).
4. baHk TecTOBBIX 3a7jaHui K 1uddepeHupoBaHHOMY 3a4eTy (7151 OUHOU (HOpPMBI O0yUEHUS).
5. baHK TecTOBBIX 3a/laHU K SK3aMeHY (17151 OUHOM, 320UHON (hOpMBI O0yUEHHUS).
6. baHk TecTOBBIX 3aJjaHNi K 3a4eTy (7151 3209HON (POPMBI O0YIEHHS).
7. bnank 3aganuii Kk AuddepeHInpoBaHHOMY 3a4eTy U SK3aMeHy (17151 04HOM (popMbl 0OyueHUs ).
8. birank 3aaHuii K 3a4€Ty W dK3aMeHy (U1 3209HOH (POPMBI 00yUESHHS).
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6.2 Cucrema 0aJUIbHO-PEITHHIOBOM OLIECHKH PadoThl 00YyYaOIIMXCS 110 AUCHMILIMHE

Ne HanmenoBanune Coneprxanne
1 | Pacmpenenenme OammoB 3a ceMecTp IO Pacnipenenerne 6amoB 3a 5 cemectp (ouHas popma oOydIeHNs)
BUIaM y4eOHOW paboThl (mOBOAWTCS 10
3amura 1abo- N .
CBEJICHUS! OOY4YalOIIMXCS Ha IEpPBOM . Pabora Ha mabopatopHeix | Py0OexxHBIN KOH- PyOGesxHbIi KOH-
. | Ilocewmenue nexuuit paTOpHBIX pa- Hud.3ager
y4eOHOM 3aHSITHH), CPOKH Cllaun y4eOHOM 6ot paborax TpoJb | TpoJb 2
paboThI (Tpu HEOOXOTUMOCTH )
BamipHas onenka 0,5 1 1 15 15 20
[Tpumeuanns 3a npociyniaHHble Bcero 24 3a nocenieHHbIe J1adbopa-
IIpoBoaurcs Ha IIpoBogutcs Ha
JIEKITHH. 6asutoB (1o 1 TOPHBIE PAOOTHI
10-m naboparop- 16-m naboparop- Bcero 30
Bcero 8 6amios (o 0amty 3a Kax- Bcero 12 6amnos (1o 1
0,5 6aya 3a kaxaplid | ayro maboparo Oasuty 3a Kax1yo J1adopa HOM SAHATHH HOM SAHATHI Oazos
' Y paTop y Y p Bcero 15 6amioB Bcero 15 6amios
Yac JeKIIHN) HyI0 paboty) TOPHYIO paboTy)
2 | Kpurepwuii nepecyera 6ayuioB B Tpainu-
OHHYIO OIICHKY II0 HTOTaM paboTHI B ce- 63 1 MeHee 0aJIIOB — HEYIOBICTBOPUTEIBHO; 64...73 — ymoBineTBOpuTeNbHO; 74... 90 — x0opomo; 91...100 — oTimmaaO
MEecCTpe M K3aMeHa
3 | Kpurepwuii nomycka kK IpOMEXyTOTHOH Jnst momycka K MpOMEKYTOYHOH aTTeCTallH 110 TUCHUILIMHE 32 CEMECTP 00ydJaromuiics: J0JDKeH HabpaTh 110 UTOraM TEKyIIe-
aTTECTalMy 110 JUCIUIUINHE, BO3MOKHO- ro 1 pyOexHoro KoHTposeil He MeHee 51 Gamna. B cmydae ecnu oOywarommiicss Habpan meHee 51 Oannma, TO K aTTeCTAMOHHBIM
CTH TIOJTydCHUS «aBTOMaTHIECKI» 3K3a- UCTIBITAaHMSAM OH HE JOITyCKAeTCH.
MEHAIMOHHOHN OIEHKH) MO AUCHIUILTIHE Jnst mosrydenust audQepeHIpoBaHHOrO 3a4dera 0e3 MpOBENCHHUS MPOIEIYPhl MPOMEKYTOYHONH aTTeCTAllMi 00yJaroIeMycs
Tak e MOTYT YKa3bIBaTbCs KPUTEPHUH HE0OX0IMMO HAOpaTh B XOJ€ TEKYIEro M pyOeKHBIX KOHTPOJICH He MeHee 61 Oamta. B 3ToMm ciaydae uTor OaibHON OICHKH,
NoJTydeHHs: OOHYCHBIX OaJJIOB, TPUMEHe- | ToJy4aeMol 00y4YaroLIHMCs, ONPEAENIIeTCs 110 KOJIMUeCTBY 0aiioB, HAOpaHHBIX UM B XOJIe TEKYILEro M PyOeKHBIX KOHTPOJIEH.
HHS TIOBBIIIAIOIIETO WIIN TTIOHMYKAIOIIETO I[Tpu 3TOM, Ha YCMOTpEHHE MpenoaaBaTes, OaiibHas OLEHKa MOXKET ObITh MOBBIIIEHA 33 CUET MMOJYYCHUS JIONOJTHUTEIbHBIX Oall-
ko3 duneHTa U T.1I. JIOB 32 aKaJIEMUYECKYI0 aKTUBHOCTb.
OOyuyarouuiicsi, UIMEIOINI PaBO Ha IOJyYeHUE OLEHKH 0e3 NMPOBENeHHUs MPOLEeyphl IPOMEXYTOYHOH aTTeCTallii, MOXKET
MOBBICUTD €€ MyTeM CJ[a4Ml aTTeCTAllMOHHOIO UCIIBITaHUs. B cilyyae mony4deHust 00ydarolumMest Ha aTTeCTallMOHHOM HCITBITAHUH
0 6an1oB MTOT OALHOM OLIEHKH MO IUCUUILTMHE HE CHI)KACTCS.
3a aKaJleMU4eCKyl0 aKTHBHOCTh B XOZIe€ OCBOSHMS JMCLHUIUIMHBL, Y9acTHe B y4eOHOM, HaydHO-MCCIIEA0BATEILCKON, CIIOPTHB-
HOH, KyJIbTYPHO-TBOPYECKOW 1 OOIIECTBEHHON AEATEILHOCTH 00YYaIOIEMyCst MOTYT ObITh HAYMCIICHBI JOIOJIHUTEIbHBIC OAIbL.
MaxkcrumarnbHOe KOJIMUYECTBO AOTOIHUTENBHBIX 0aJIIOB 32 aKKaIeMHYECKYI0 aKTHBHOCTH cocTasisteT 30.
OcHOBaHMEM JUTS TIOJTyYESHUS JIOTIOTHNUTEIBHBIX 0aJlIOB SBJISIOTCS:
- BBIITOJIHEHHE JIOTIOJTHUTENBHBIX 3aJaHuH 110 ANCIMIUIMHE; JOTIOJIHHUTEIbHbIE 0alIbl HAUHCIIIOTCS TPETIoIaBaTeleM;
- yJacTHe B TEUEHHE CEeMeCTpa B y4eOHOM, HaydHO-HNCCIIEAOBATEIBLCKON, CIIOPTUBHOM, KyJIbTYPHO-TBOPUYECKON U OOIIECTBEH-
Hoil nesitenbHOCTH KTV,
4 | ®opwmbl ¥ BUABI YIeOHOH pabOThI IS B cnyyae ecnm k mpoMexyTOUHOU aTTecTannu AU GepeHIMPOBAHHOTO 3aueTa HabpaHa cymma MeHee 51 Oamna, oOydarorie-

HEYCIEeBaMUX (BOCCTAHOBHUBIIIUXCS Ha
Kypce 00ydeHus) 00ydaromuxcst sl mo-
Jy4eHHs] HeJIOCTAIOIINX OaljIoB B KOHIIE
ceMecTpa

Mycsl HEOOX0AMMO HaOpaTh HEAOCTAIOIIEEe KOJUIECTBO OANIJIOB 32 CUET BBIMOJHEHMS JTOMOJHUTEIbHBIX 3aJaHui, 10 KOHIA TO-
cleHel (3a4eTHOM) HeIelTu ceMecTpa.

HI/IKBI/I}IaHHH AKAACMHUYCCKUX 3aHOH)KeHHOCTeﬁ, BO3HHUKIIIHUX H3-3a pa3HOCTI/I B y‘Ie6HI)IX IIaHax HpI/I HepeBO}Ie NI BOCCTaA-
HOBJICHHH, HpOBOJII/ITCH HyTeM BBITIOJTHCHHUS OOIIOJITHUTCIIbHBIX 3a}13.HPIﬁ, (’popMa nu 06'BeM KOTOpBIX Ol'Ipe)IeHHeTCH HpeHO}IaBaTe-
JIEM.
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Ne HanmenoBanune Conepxanne
1 | Pacmpenenenme OammoB 3a ceMecTp IO Pacnipenenerne 6ammoB 3a 6 cemectp (ouHast popMa 00yIeHNUs)
BUAaM y4eOHOH paboTHl (IOBOAWMTCS IO 3 60-
cBefieHUs OOydaromuxcs Ha TIEPBOM . AIHTa 1450 Pabora Ha nabopatopHeix | PyOexHbIN KOH- PyOexHbIi KOH-
., | Tlocemenue nexuuit paTOpPHBIX pa- DKk3aMeH
y9e0HOM 3aHSATHH), CPOKH CAAYH y4eOHOU o1 paboTax TpoJsb 3 Tpoib 4
paboThI (py HEOOXOIMMOCTH)
BaiupHas onenka 0,5 2 1 11 11 20
[Iprmeganns 3a mpociyniaHHbIe Bcero 12 3a mocermeHHbIe Tabopa- TpoBojTes Ha TpoBomTes Ha
TIEKITHIH. 6armoB (1o 1 TOpHBIE pabOTHI.
Bcero 12 6annos (o fany 3a Kax- Bceero 24 6annos (1o 1 6-m naGoparop- 24-m nabopatop- Beero 30
o HOM 3aHATHU HOM 3aHATHHU 6aHJ'IOB
0,5 6anna 3a kaxapld | jayro nadopaTop- | OGayury 3a Kakayro Jadopa- Beero 11 6amion Beero 11 6amion
4yac JIEKIIUHN) HYI0 paboTy) TOPHYIO paboTy)
2 | Kpurepwuii nepecyera 6ayuioB B Tpa -
OHHYIO OIICHKY 110 HTOTaM paboTHI B ce- 63 u MeHee 0aJIOB — HEYJIOBIIETBOPUTENBHO; 64...73 — ya0BIETBOPUTENBHO; 74... 90 — xopomo; 91...100 — oTinuyHO
MecTpe M JK3aMeHa
3 | Kpurepuii momycka K MpOMEKyTOUHOH Jlyis momycka K MpOMEKYTOYHOW aTTECTAIMH 110 AUCITUILIHHE 32 CEMECTpP 0OYUaIOIIMIACs T0JKCH HAOpaTh M0 UTOraM TeKyIIe-
aTTeCTalrHy M0 AUCIUIUIMHE, BO3MOKHO- ro u pyOe)KHOTo KOHTposel He MeHee 51 Oamna. B ciydae eciau oOyvaromuiics HaOpan MeHee 51 6amia, TO K aTTeCTAIHOHHBIM
CTH MOJYYCHUA «aBTOMATUYCCKN) JK3a- HCIBbITAHUAM OH HE JOITYCKACTCA.
MEHAIIMOHHOW OIIEHKH) IO JUCIUIUINHE s momydeHus sk3aMeHa 0e3 MpoBeACHNUS IPOLeyPhl IPOMEKYTOUHOH aTTECTallli 00yJaromeMycsi He00X0IUMO HaOpath B
Tax jxe MOTYT yKa3bIBaThCS KPUTEPUHU XOJIe TeKYIIETo U PyOeKHBIX KOHTpOJIei He MeHee 61 Oamra. B aToMm cirydae uror OauIbHOM OICHKH, TOTYyYaeMOi 00yJatonIinM-
MOJy4YeHUs1 OOHYCHBIX 0aJUIOB, TPUMEHE- | CsI, ONPEeINsIeTCs M0 KOJIUYECTBY 0ayuioB, HAOpPAHHBIX MM B XOJI€ TEKYIIETo U pyOeKHBIX KOHTpouel. [Ipu aToM, Ha yeMOTpeHHe
HUS TTOBBIMIAIONIECTO WK TOHMKAIOIIETO mpernoaaBaress, OalIbHas OI[EHKa MOXKET OBITh MOBBIIICHA 32 CUET MOJXYYCHHUS JOMOTHUTEIBHBIX 0AJUIOB 32 aKaJeMUYEeCKYIO aK-
ko3 dunreHTa U T.xI. THUBHOCTb.
OO0yJaronuiics, IMEIOIINN MPABO HA MOJYYCHHE OICHKH 0€3 MPOBEACHUS MPOIEAYPhl MPOMEKYTOYHON aTTeCTAIlNU, MOXKET
TMOBBICUTH €€ IMYTEM CAa4Yn aTTCCTAHMOHHOTO HUCIBITAHUA. B CJiyda€ MOJIyuYCHUA O6y‘IaIOHII/IMC${ Ha aTTEeCTAallMOHHOM HUCIIBITAHUH
0 GamoB UTOT GANBHOM OLIEHKH IO TUCITUTUINHE HE CHIKAETCSI.
33 AKAACMHUYCCKYIO aKTUBHOCTH B XOJ€ OCBOCHUA NUCHUIIIIMHBI, Y4aCTUC B y‘Ie6HOI>i, Hay‘IHO-HCCHCI{OBaTeHBCKOﬁ, CIIOPTUB-
HOH, KyJIbTYpHO-TBOPUYECKON U OOIIECTBEHHOH eATEIFHOCTH 00YJaroneMyCsl MOTYT ObITh HAUHMCIICHBI TOTIOJIHUTENIbHBIE OAJITBL.
MaxkcuManbHOE KOJIHYECTBO JOMONHUTEIBHBIX 0a/UIOB 3a aKKaIEMHUCCKYI0 aKTUBHOCTh cOCTaBisieT 30.
OcHOBaHHEM IS TTOTYYSHHSI TOTTOTHUTEIBHBIX 0aJIOB SBISIOTCS:
- BEITIOJTHEHUE JIOTIOTHUTENBHBIX 3aIaHUH M0 JUCIUILINHE; TOTOTHUTEIBHBIC 0aJUThl HAUHCIIAIOTCS TIPENoaBaTesieM;
- y4acTHe B TCUCHHE CEMECTpa B y4eOHOH, HAyUHO-HCCIIEAOBATEILCKOW, CIIOPTHBHOM, KyJIbTYPHO-TBOPUYECKON U OOIIECTBEH-
Hoil nesitenbHOCTH KTV
4 | ®opmsbl 1 BUABI YIeOHOH paboThI [uist B cnydae eciim K mpOMEKYTOYHOW aTTECTAIlMU dK3aMeHa HaOpaHa cymma MeHee 51 Oamra, oOydaromemycss HEOOXOIMMO

HEyCIIEBaIONNX (BOCCTAHOBUBILHXCS Ha
Kypce 00y4eHHsT) 00yJaroluxcst 171 10-
JTy4eHUs HEJOCTAIOIIMX OAJIOB B KOHIIE
ceMecTpa

Ha6paTI) HEIOCTAIICEC KOJIUYECCTBO 0aJlJIoB 3a CYET BELIIOJIHEHHS JOIIOJIHUTCIIbHBIX 3a,ﬂaHHI71, J0 KOHIIa HOCHG,HHeﬁ (Sa‘lCTHOfI)
HCEICIN CEMECTpaA.

JImkBumanus akageMHUISCKHX SaHOH)KeHHOCTeﬁ, BO3HUKIINX HM3-3a Pa3HOCTU B y‘JCGHLIX I1aHax 1mpyu nepeBoJC MM BOCCTaA-
HOBJICHWH, IPOBOAUTCA ITYTEM BBIIIOJTHEHUA JOMOJIHUTEIBHBIX 3a)1aHm71, (bopMa 1 00BEM KOTOPBIX ONPEACIACTC MMperogaBaTe-
JIEM.
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6.3 IIpouenypa oneHNBaHUsI Pe3yJIbTATOB OCBOCHUS TUCHMILIMHBI

[Tepen mpoBeaeHUEM KaXKIO0TO PYOSKHOTO KOHTPOJIS MperoaBaTelb mpopadaTeiBaeT ¢ o0y4a-
€MBIMH OCHOBHOH MaTepHajl COOTBETCTBYIOIINX Pa3AeioB TUCIHILIMHEI B (hOpMe KPaTKOM JIEKIIUHU -
JMCKyCcCUH. PyOexHble KOHTPOJU (KOHTPOJIBHBIC TECTHPOBAHUS) MPOBOMIATCS B BHUIEC TECTHPOBA-
HUSIL.

BapuaHTBI TECTOBBIX 3aJlaHUM 1711 PyOEKHBIX KOHTpOJIeH o4HOM GopMbl oOyueHus Ne 1, No 2
cocrosT u3 15 Bompocos, Ne 3, Ne 4 - u3 11 BompocoB (OamnbHas olieHka Bompoca: 1 6amn 3a mpa-
BWJIbHBII OTBET Ha BOIPOC).

Ha xaxxnoe tecTupoBaHue Mpu pyOeKHOM KOHTPOJIE 00ydaromeMycss OTBOJAUTCS BpeMsl HE Me-
Hee 30 muHyT. Ha KpaTkyro JeKIuo-IuCcKyCcCUIo BeiaenseTca He Mmenee 5-10 munyt. Ha Boiauy u
cOOp TECTOBBIX 3aJaHUI BBIAEIAETCS 5 MUHYT.

[IpenogaBatens oleHUBAET B Oaylax pe3ysibTaThl TECTUPOBAHUS KAXKJIOTO OOYyYaroIIerocs o
KOJIMYECTBY ITPaBUJIbHBIX OTBETOB U 3aHOCUT B BEIOMOCTb yueTa TEKYIEH YCIIEBAEMOCTH.

DK3aMeH 10 Kypcy MpOBOAUTCA B MUCbMEHHOH (popme mo Ouiietam, COCTaBIEHHBIM B COOTBET-
CTBUU ¢ paboyeil mporpamMMoii. buner npeanonaraer co0oi TEOPETUUECKYIO YaCTh, COCTOSIIIYIO U3
2-X pa3HOIUIaHOBBIX BOMPOCOB. {151 MOATOTOBKHM OTBETa O0ydarouieMycs Ha dK3aMeHe MpPeoCTaB-
asiercst 45 MUHYT, OTBET Ha KaXKIbI TEOPETHYECKUH BOIpoc oneHnBaercs no 10-6ayuipHOM miKare,
BBIMIOJTHEHHOE IIPAKTHUECKOE 3a1aHne orleHnBaercs 1o 10-0annbHoil mkare.

JuddepeHnpoBaHHBINA 3a4eT A1 OYHON (POPMBI 00YUEeHUSI POBOAUTCS B (JOPME TECTHPOBA-
Hust (OasIbHas OICHKA Bompoca: 1-2 6aia B 3aBUCHMOCTH OT CJIOKHOCTH BOTPOCA), MaKCHMaIb-
HOe KonmuecTBo O6amioB — 30.

3auet it 3a04HON PopMBI O0yUEHHS MPOBOJUTCS B MUCBMEHHOU opMe 1Mo OuieraM, COCTaB-
JICHHBIM B COOTBETCTBUHM C paboueil mporpammoi. buner npeamonaraer co0oil TEOpeTHUECKYIO
4acTh, COCTOSIIYIO U3 2-X Pa3HOIUIAHOBBIX BOMPOCOB. J[J1s1 MOATOTOBKH OTBEeTa 00ydaromeMycs Ha
3aueTe MPeNIoCTaBiIsIeTCs 45 MUHYT, OTBET Ha KaXKIBIH BOMPOC OIEHUBAeTCs 1Mo 15-0amibHoi 1miKa-
Jie, MaKkcUMalbHOe KoJrmdecTBo OamioB — 30.

PesynbraThl Tekymero KOHTpOJIS YCIIEBAEMOCTH M JK3aMeHa, 3adeTa, aupdepeHInpoBaHHOTO
3ayeTa 3aHOCSATCA MPENoJaBaTeNIieM B 3a4ETHYIO, SK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi CIAeTCs B
OpraHU3aIMOHHBIA OTJENI MHCTHTYTA B JIEHb DK3aMEHa, 3aueTa, U QepeHIIMPOBAHHOTO 3a4eTa, a
TaK)Ke BBICTABIISIOTCS B 3aUETHYIO KHIDKKY 00y4aroIIerocs.

6.4 IlpnMepsbI OLEHOYHBIX CPEACTB AJIsl PyOesKHOT0 KOHTPOJISI M JK3aMeHa,
aupdepeHUMPOBAHHOIO 3a4eTA.
TemaTuka 1a00paTOPHBIX 3AHATHH

Ilpumeput 6onpocos mecmoeozo 3a0anus 01 pydexncrno2o konmpoasa 1 (5 cemecmp)

1. IIpuembl MOIeTMPOBAaHUS MOAPA3/EIAIOTCS Ha:

a) mamepuanbHoe MOOeIUposaHue, NpeoMemuHoe MoOeIUuposaHue
6) mamepuanvbHoe MOOeIUposarue, UdealbHoe MOOeIUPOBaAHUe
8) udeanbHoe MOOenUpPosanue, AOCMpaKmHoe MoOeIUpoOsaHue

2. Eciii iporiecc MOICTUPOBAHUS COCTOUT B H3yYSCHUHU CHCTEMBI IIOCPEICTBOM MaKeTa, COXPAHSIO-
mero pu3n4YecKyro MpUpPoOay CUCTEMBI, TO 3TO -

a) uzuueckoe mooenuposanue

6) abcmpaxkmuoe mMooenuposanie

8) udeanvbHoe MOOeNUpPosarue

3. Kakoii mpriem MoenupoBaHusi IpeIcTaBlieH B puMepe: «M3ydeHne MexaHMIecKnuX KoeOaHni

C IIOMOIIIBIO BHGKTqueCKOﬁ CXCMBbI, OIMCEIBAEMOM TEMHU XK€ ,Z[I/I(I)(I)CpCHI_II/IaHBHLIMI/I YpaBHCHUAMMU:
r

_7t ;
NpYXUHHBI MasTHUK - X = Ae 2" sin(wt + ) ;
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R
- _7t -
3NIEKTPUYECKUH KosebaTenbHbIi KOHTYp - | =1 e 2t sin(wt)»?

a) uoeanvbHoe MoOeIUposaHue
0) ananoeosoe mooeruposarue
8) abcmpaxkmHoe MOOenuposaHue

4. AnekBaTHasi 3aMEHa MCCIIEYEeMOTO TEXHHUYECKOT'O YCTPOMCTBA HITK TPOIIecca COOTBETCTBYIOMICH
MaTEeMaTHYECKON MOJIENIBIO U €€ TIOCTIeAYIoNIee H3yYeHHEe METOIaMU BEIYUCITUTEIILHON MaTeMaTHKA
C TMPUBJICYCHUEM COBPEMEHHOW BBIYMCIUTEILHON TEXHUKH - 3TO

@) mexHuyeckoe MOOeIUpo8anue (8bIYUCIUMENbHBIL IKCHEPUMEHN)

0) mamemamuueckoe MoOOeIUPOBAHUE (BLIUUCTUMETbHBIU IKCNEPUMEHI)

8) (husuueckoe mooeruposanue (BLIYUCTUMENbHBIU IKCHEPUMEHN)

Ilpumeput 6onpocos mecmogozo 3a0anus 01 pyoeicHo20 KOHmpoaa 2 (5 cemecmp)

1. B Hacrosimee BpeMsi IIaBHBIM B MATEMATHUYECKOM MOJICITUPOBAHMSI SIBJISIETCS COBEPIIICHCTBOBA-
HUE TPHUATBI « - - » ¥ ee BHEIPEHUE B COBPEMEHHbIE HH(POPMAITMOHHBIC TEXHOJIOTHH.
YKa)xXuTe COCTAaBISAIONINE TPUAIBL:

a) «mMooeb — aneopumm - NPOSPAMMA»
0) «0bBeKm - pacuemuas cxema - MOOEeb)
8) «pacuemuas cxema — MOOelb - Al2OPUMM»

2. TpeboBaHKe kK MATEMaTHYECKON MOJICIIH, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh OTPaXaTh
3aJIaHHbIC CBOMCTBA OOBEKTA C MOTPEIIHOCTHIO HE BBIIIC 3aIaHHOM O:

@) YHUBEpCANbHOCMb

0) mounocms

8) adekeamHoChb

3. [1o npuHaAIeKHOCTH K UEPAPXUUECKOMY YPOBHIO MaTemartuuyeckue mojaenu (MM) noapas-
JEJIAI0TCS Ha:

a) cmpykmypusie MM, uneapuanmuvie MM

6) MM muxpoyposns, MM maxpoyposus, MM memaypogus

8) 1uneunvie MM, nenunetinore MM

4. CrpykTypHble reomMeTpudeckue mareMarudeckue mozaenu (MM) ans otoOpaxeHus: reoMeT-
PUYECKUX CBOMCTB JETAIN C HECIOKHBIMU MTOBEPXHOCTAMHM MOJPA3AEIAIOTCS Ha:

a) kapkacHvle MM, kunemamuuecxkue MM

6) ananumuyeckue MM, aneebponocuueckue MM

8) ananumuyvecxkue MM, kunemamuuecxue MM

S. Matemaruueckue monenu (MM), nmpencrasistomniyie co00i KOHEUHbIE MHOKECTBA JJIEMEH-
TOB, HAIIPUMEP TOUEK MJIM KPUBBIX, IPUHAIEIKALIUX MOAETUPYEMON TOBEPXHOCTH - 3TO

a) ananumuyeckue MM

0) anecebponocuyeckue MM

8) kapkacHvie MM

6. OOBEKTH MOJICTMPOBAHYSI B MAITUHOCTPOUTEIHHOM MIPOU3BOJICTBE MOPA3IEISIIOT Ha:

a) 0) 6)

VUACMKU U3 YHUBEPCAILHBIX | MEXHOI02UYeCKUe npoyeccel, npomexarouue nPu pe3aHuu

CMAHKO8 cucmembl Memanios

asmomamudeckue JUHUU mexHoI02uyecKue npoyeccel, npomexarowue npu GyHKYuo-
npoyeccul HUpOBaHuu 060py008aHUs
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2ubKuUe npou3Bo0CMeEeHHbvle
cucmemol

@usuueckue npoyec-
col

HUU

npoyeccsl, npomexaloujue npu nogepx-
HOCMHO-NIACMUYECKOM 0eh)opMuposa-

Ilpumeput 6onpocosé mecmoeozo 3a0anus 011 pyodericnozo konmpoaa 3 (6 cemecmp)

1. Paznuyarot ciiefyronme 3aaqi MaTeMaTndecKoro mporpaMMUpPOBaHHS:
@) TUHEUHO20, HENUHEIIHO20 NPOCPAMMUPOBAHUS
0) TUHELHO20 NPOCPAMMUPOBAHUSL

8) HeIUHEUHO020 NPOZPAMMUPOBAHUSL

2. Exsel, nmpencraBienHast Ha puCyHKE KHOIKA | Ha MTaHEM HHCTPYMEHTOB O3Ha-
Yaer:
@) OMHOCUMENbHASL CCLIKA a | =
6) abcontommuas ccolixka 1 2
8) OCMaHO8UMb 3ANUCH
3. JIns coznanus B Exsel monb3oBarenbekoii Gpopmbl P— | |
UserForm, mnpejcraBieHHOM Ha PUCYHKE, HEOOXOIMMO BbI- FANESEEMEME N e H
HOJIHUTD CIICAYIOIIUE ICUCTBHS: e e R |
a) 0) 6)
8UO —> NAHENU UHCIPYMEH- | 8U0 — NAHEeNU UHCIPYMEH- cepsuc —
moe — ¢hopmamuposanue moe — 1eMeHmbl Ynpasie- Makpoc —»
HUs peoaxmop Visual Basic
Haoicams knonky UserForm | nasicamo knonxy UserForm Insert — UserForm
3anOJIHUMb NOL308AMENb- 3anoIHUMb NOL308AMEb- 3anoIHUMb NON6308AMENb-
CKYI0 hopmy cKy10 popmy CKYI0 hopmy
i
4. Jlns cosnanms B Exsel anementa «Ilose co circkom» HE00X0- 1 jo JIMO
o o

BBITIOJTHUTD CJICAYIOIINEC HCﬁCTBHHI

a)

0)

6)

8U0 — NAHeNU UHCIMPYMEH-
moe — ¢hopmamuposanue

8UO —> NAHeNU UHCTPYMEH-

moe — djlemenmaol ynpaeJjie-
HU:A

8U0 — NAHeNU UHCIMPYMEH-

moe — djlemMeHmabl ynpasJje-
HUA

Hascamv KHONKY «Bcmaska

dynryuuy J=

Hascanb KHONKy «Peotcum

KOHCMPYKmMopay»

6‘bl6pan’Ib anemenm «llone co
CNUCKOM»

6bl6pal’l’lb anemenm «llone co
CNUCKOM»

6bl6pamb anemenm «llone co
CNUCKOM»

Ilpumeput onpocos mecmogozo 3adanus 0 pyoexrcnozo konmpons 3 (6 cemecmp)

1. Ecnu onpeenstoTcs Takue 3HAUYCHHS TapameTpa X, IPH KOTOPhIX 1eneBas GyHkiws F(X) npu-
HHMaeT YKCTPEeMabHOE 3HAYCHHUE, TO pacueT napamerpoB X=(X1, X2, ... , Xn) TEXHOJIOTHIECKUX
MIPOIIECCOB, OTIEPAIIHHA, TIEPEXOJIOB U PAOOUYMX XO/I0B HA3BIBAIOT:

a) cmpyKmypHotU onmumusayueu
0) napamempuyeckol onmumusayuetl
8) CMPYKMYPHO-NAPAMEMPULECKOU onmumu3ayuett
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Benuuuna nporuba y.=0 05*T

2. Maremarudeckas MOJICIThb mnmponecca p€3aHusa

BKJIFOYACT OTpaHUYCHUC, TPCACTABJICHHOC HA PU- 4 Cxema 1aKPOILICHHAT KOHCOILHLIE B

CyHKe. yKa)KI/ITC 3TO OrpaHI/IquI/Ie: Y NIATPOHE BN Ha 0N pagke

a) no afcecmkocmu pescyuieco UuHCmpymernma Py Py*(Lj_xp)j

0) no osicecmkocmu 3a20mMoseKu Ve o A oe s

6) no mp€6y€]l/l01/2 uiepoxoeamocmu no8eEPXHoCmu ¥ FOTRE
- - : ,,I

X ¥ #2

3. B pesysbrare perieHus 3a1a4u ONTUMHU3AIUME PSKUMOB PE3aHUs MOTyIHin: Y = 6.72,
OmnpenenuTe ONTHMAIBHYIO YaCTOTY BpallleHHs IIMUHEIs, ecid X = In(n):

a) 829 o6/mun

a) 653 06/mun

8) 1200 06/mumn

4. 3amaua yCTAaHOBJICHHUS BUJIa U TAPAMETPOB 3aBUCMMOCTH OTKJIMKA Y OT YPOBHS OJHOTO MK

HECKOJIbKUX (hakTopoB X — 3TO 3a/1a4a
@) pecpeccuoHH020 aHaIu3a

0) KOPPEIAYUOHHO20 AHAU3A

8) OUCNEPCUOHHO20 AHANU3A

5. Kakoli BUJ Harpy3KHd UCHBITHIBACT JETAM MAIIWH, MPU KOTOPHIX MATEPHUANIBI MPOSIBIISIOT
CKJIOHHOCTB K XPYIIKOMY pa3pyIICHUIO?
a) ouHamuveckue
0) cmamuueckue
8) yukaiuyeckue

[TonmHBI CHMCOK TECTOBBIX BOMPOCOB MPUBEAEH B Y4eOHO-METOAMUYECKOM KOMILIEKCE
JUCITUTUTAHEI.

IIpumepsl BonpocoB k a1 depeHIUPOBAHHOMY 3a4eTy (0uHasi popma o0yueHust)

MonenupoBaHie Kak OCHOBHOW METO/I TO3HAHHUS.

[ToHsATHS MOAETUPOBAHUS, MOAETH, OOBEKT MOAEIUPOBAHUS.

KiroueBble 3a1aun MOAECTUPOBAHHS: UCCIIEIOBAaHIE 00BEKTA, TPOTHO3UPOBAHNE.

OeMEeHTH! ONITUMHU3AIIMOHHOTO MOIETIUPOBAHUS.

MareMaTH4ecKoe MOJISITUPOBAHUE — OCHOBHOM METOJ] M3Y4YEHUS CIIOKHBIX IPOIIECCOB U SIBIIE-

HUM.

HepaspbsIBHOCTH IPOIIECCOB MMOCTPOSHUS M UCTIONH30BAHUS MOIECIIH.

7. OnNTUMM3ALMOHHBIA XapaKTep pa3BUTHUS MALIMHOCTPOUTEIBHOTO MTPOU3BOCTBA, IN100aTbHbIE U
YacTHBIC 3371a4l ONTHMHU3AIINH.

8. TpeboBaHUS K MaTEeMaTUYECKUM MOJIENISIM, KAUECTBEHHbBIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKU
MO/IEIIH.

9. VYcoBepuieHCTBOBaHHE MO/JIEINH, TOBBILICHNE €€ KAYeCTBEHHBIX U KOJIMYECTBEHHBIX TapaMEeTPOB
U YCIIO’)KHEHHE MOJICIIH.

10. Crennduika morcka HaWJIy4IIEro PELICHUs, KpUTEPU ONTUMH3ALINN, KOMIUIEKC OTPaHUYEeHUI
U 1ieneBast QyHKIHS.

11. O6uwmii mopsAA0K pa3pabOTKH MaTEMAaTUYECKUX MOJETICH.

12. TTocTpoeHrEe MaTeMaTHIECCKOW MOICITH.

13. OcHOBHBIE 3TaIBl HOCTPOCHHS MOJIEIH.

arONE
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14.

15.

16.

17.

18.
19.

20.

21.
22.
23.
24,
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.

»w

MaremaTnueckue METOIbl U IPOrPaMMHBIE CPEICTBA, IPUMEHSEMBIE JUIsl OITUMU3aLUOHHOIO
MOJIETTMPOBaHUS.

OCHOBHBIE 3TaIlbl TOCTPOCHHS MOJICNIN: BEIOOp 00BbEKTa MOJICTUPOBAHMS U M3ydaeMble CBOII-
CTBa, IIEPEUYEHB 3a/1a4 MOJCINPOBAHHUS.

[TpuMepbl MOIETMPOBAHUS TPOLIECCOB C MPUMEHEHNEM ONTUMHU3ALUH: 3a/1a4a BHIOOpa 00BEK-
TOB IPOU3BOACTBA IIPH 33JAHHBIX CBIPEBBIX PECYpCaXx.

OCHOBHBIE 3TaIbl OCTPOCHHS MOJICNIN: aHAJIN3 CBOMCTB 00BEKTa Ha OCHOBE 0030pa nHpOopMa-
LIMH, DKCIIEPUMEHTAIIBHBIX JAHHBIX, IPOU3BOJCTBEHHOIO U MH)KEHEPHOTO OIIBITA.
[TocTpoeHne runoTesbl, OTpaXxarolle B3auMOCBsI3U 00BEKTa MOJEIMPOBAHUSI U €I0 CBOMCTB.
[TprMeprl MOAETUPOBAHUS IIPOLIECCOB C IPUMEHEHUEM ONTHMHU3ALMH: OIITUMH3ALMS PACKPOs]
MaTepUasoB.

OcCHOBHBIE 3Tallbl HOCTPOCHUS MOJIENIN: Pa3pabOTKa CTPYKTYpbl MATEMaTHUECKOW MOJIEIH.

IIpumepsbl BoNpocoB K 3a4ery (3aouHasi popma 00ydeHusi)

MonenupoBaHue Kak OCHOBHOM METO/1 ITO3HAHUSI.

ITousTus MOACIIMPOBAHUA, MOACIIN, O6’beKT MOJCIIMPOBAaHUA.

KiroueBsie 3a1aun MOACTUPOBAHUSA: UCCIIEIOBaHIE 00BEKTA, TPOrHO3ZUPOBAHHE.

DeMEHTEI OINITUMHU3AINUOHHOT'O MOACIUPOBAHM.

Matematuyeckoe MOACIMPOBAHNE — OCHOBHOW METOJ] H3yUEHUS! CII0XKHBIX MTPOLIECCOB U SIBJIC-

HHUIA.

Hepas3pbIBHOCTD MPO1IECCOB MOCTPOSHUS M UCIIOJIB30BAHUS MOJIEIH.

OnTUMHU3aLMOHHBIN XapaKTep Pa3BUTHUS MAIIMHOCTPOUTEIBLHOTO IIPOU3BOJICTBA, II100aJIbHBIE U

YaCTHBIE 33/1a4U ONTUMHU3ALINY.

Tpe60BaHI/I$[ K MaTeMaTU4€CKUM MOJCIIAM, KAYECTBCHHBIC U KOJIMYCCTBCHHBIC XapaKTCPHUCTUKHU

MOJIETIH.

YCOBCpHIeHCTBOBaHI/Ie MOZCIIN, MMOBBIICHUEC €€ KAYCCTBCHHBIX U KOJIMYCCTBCHHBIX ITIaPpaMETPOB

U YCIOXXKHEHHE MOJEIH.

Crienuduika morcKa HamTy4dIIero PeIeHus, KpUTEPUi ONTHMH3ALNHN, KOMIUIEKC OTpaHUYCHUI

u 11eneBas QyHKIHUA.

OO0muit mopsAI0K pa3padoTKN MaTEMaTHYECKUX MOJIEIICH.

[TocTpoeHne MaTeEMaTHUECKON MOJEIIH.

OcCHOBHBIE 3TaIbl IOCTPOEHUS MOJIEIH.

MareMaTnyeckre METObl U MPOTPAMMHBIE CPEJICTBA, IPUMEHSIEMbIE ISl ONTUMHU3ALUOHHOTO

MOJIETTUPOBAHUSI.

OCHOBHBIE 3TaIlbl MOCTPOSHHS MOJIENIN: BEIOOp 00BbEKTA MOJIETUPOBAHMS U M3ydaeMble CBOIi-

CTBa, NIEPEUEHb 3a/1a4 MOJECIIMPOBAHHUS.

[TprMepbl MOIETMPOBAHUS MPOLIECCOB C MPUMEHEHUEM ONTUMU3ALUY: 3a/1a4ya BhIOOpa 00BbEK-

TOB IPOU3BOJICTBA MPU 3aJaHHBIX CBIPHEBBIX pecypcax.

OCHOBHBIE TaIbl HOCTPOCHUS MOJIENIN: aHAJIN3 CBOMCTB 00bEKTa Ha OCHOBE 0030pa HHpOpMa-

OuH, SKCICPUMCHTAJIBHBIX JAaHHBIX, IIPOU3BOJCTBCHHOI'O U MHXKCHCPHOI'O OIIbITA.

[TocTpoeHne runoTe3bl, OTpaKarOLIe B3aMMOCB3M 00bEKTa MO/IEIMPOBAHUS U €0 CBOUCTB.

HpI/IMepBI MOACIIMPOBAHUA POUCCCOB C IPUMCHCHHUEM ONITUMH3ALINN: OIITUMU3alHA PaCKPOs

MaTepHaoB.

OcHOBHBIE 3TaIlbl MOCTPOEHUSI MOJIENN: pa3paboTKa CTPYKTYpPhl MaTEMaTHUYECKONH MOJIEIIH.

IIpumepsl BONIPOCOB K 3K3aMeHy (04Hasi M 3a04Hast popma o0yueHus)

1. IIpumepsl MOAETMPOBAHUS MTPOLIECCOB C MPUMEHEHHEM ONTUMM3AINN: «BBIKpAUBAHHE) Jie-
TaJI1 U3 KOHKPETHOU 3arOTOBKH.

OcHOBHBIE 3TaIlbl MOCTPOEHUS MOJENN: pa3paboTKa aJropuTMa, MO3BOJISIFOIIETO YIOPSIA0YHUTh

MCII0JIb30BaHNE UMEIOIIMXCS MAaTEMATUYECKUX COOTHOIIEHUH.

dopmanuzanusa MoJIeNd, ee repeBo Ha OBM.

[Tpumeprl MOAETMPOBAaHHUS TPOLIECCOB C TPUMEHEHUEM ONTHUMHU3ALMH: ONTUMH3ALHS PEKUMOB

00paboTKH.

OCHOBHBIE 3TaIlbl TOCTPOSHUSI MOJIENIN: alPOOALIU MOEIIH.
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10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.
21.

22.
23.

24.

25.

26.
217.

28.

29.
30.

31.

32.

33.

34.

Pacuer uncneHHbIX 3HAUCHUI TapaMETPOB CBOMCTB 00BEKTA, OLIEHKA TOYHOCTU U aJIeKBATHOCTH
MOJEIIN.

[Ipumepsl MOAECITUPOBAHUS MPOLIECCOB C MPUMEHEHUEM ONTUMM3ALMN: ONTUMU3AIIMOHHBIN
MOJXOJ] K Pa3BUTHIO (YKPYITHEHHUIO) IPOU3BOICTBA.

OCHOBHBIE 3TaIbl TOCTPOCHHS MOJICNIN: UCCIIEIOBAaHNE 00BEKTa MOJICIIMPOBAHMS U €70 CBOICTB
C IOMOILBI0 MAaTEMATUYECKON MOJIEIIH.

MHorokpuTeprasbHbIe 3a7a4i ONTUMU3AIUU U IIyTU UX PEIICHUS.

0O0630p MaTeMaTUYECKUX METO/I0B, UCIOIb3YEMbIX IPU MOJICIUPOBAHHUH MIPOLIECCOB B MAILIUHO-
CTPOCHUH, UX BO3MOKHOCTH M 00J1aCTH PUMEHEHHUSI.

Monenb popMupoBaHUs TOYHOCTH Ha TEXHOJOTHYECKOM IEPEX0/Ie, B pe3ysIbTaTe ONepalii U B
IIPOLIECCE pean3aluy MapLIpyTa.

Knaccudukanus matemarnueckux mozeneid. O6macTv IpUMEHEHHs pa3IUYHbIX BUJIOB MOJIe-
nen.

MeTtoabl, IpUMeEpHI PEeLICHUs OTACIbHBIX 33]1a4 IPOECKTUPOBAHUS TEXHOJIOITMUYECKUX MPOLIECCOB.
[TpoexTupoBanme (BbIOOP) 3ar0TOBOK, MapIIpyTa 00paboTKHU, OTepariyii.

Buael MaTeMaTHUECKUX MOJIENEH MO CIIOCO0Y MOIYUEeHHUS.

MeTto/1b1, TpUMEpPHI PELICHUS OTAEIbHBIX 33/1a4 IPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB.
Bp160p cTaHKOB, MPUCITOCOOICHUMN.

Bunpl MmareMaTuyeckux MoJIENEH 10 XapakTepy 0TOOpakeHUs CBOMCTB OOBEKTA.

MeTtoabl, IpUMEPHI PELICHUs OTAEIbHBIX 33/1a4 NPOEKTUPOBAHUS TEXHOJIOIMYECKUX MPOLECCOB.
Pacuer npunyckoB, pe;KUMOB pe3aHHUs.

Bunbl MaTeMaTHYECKUX MOJIENIEN TTO MPUHAJIEKHOCTU K HEPAPXUUYECKOMY YPOBHIO H3y4aeMOTo
oOBeKTa.

[IpuMeHeHre ONTUMU3ALMOHHBIX MOJIEEH IS YIIyUIlIeHHs TapaMeTPOB IIPOLIECCOB U palno-
HAJIbHOT'O YIIPaBJICHUS B MATMHOCTPOEHUHU.

Bunbl MaTeMaTHyeCKUX MOJIEIIEH IO CTENEHU JAeTalnu3aliy.

Ponb 1 3HaueHne MOAENIMPOBAHNS B PA3BUTUN TEXHOJIOTMYECKON HAYKH U MAIIMHOCTPOUTEIb-
HOTO IIPOU3BOCTBA.

Buzasl MaTeMaTHueCKUX MOZEIIEH 10 CIIOKHOCTH PEIIAEMBbIX 3a/1a4.

[IpuMeHeHne onucaTenbHbIX, AaHATUTHYECKUX MOJENEH B XOJ€ NPOEKTUPOBAHUS U UCIIOTHEHUS
TEXHOJIOTMYECKUX MPOLIECCOB.

Oco0eHHOCTH TTOCTPOCHUS MOJIETIEH, X HCIIONb30BAHMS, YPOBHS UX CIIOKHOCTHU, TOCTAHOBKHU
3a/1a4M MOJEIIMPOBAHUS, ITPEACTABICHNS MOJIEIN U PE3YJIbTaTOB MOJACINPOBAHUS, IPUMEHSIE-
MBIl MaTEMaTUYECKU anmapaTr ¥ TporpaMMHbIE CBOMCTBA JJIsl Pa3JIMYHBIX BUJIOB MOJIEIIEH.
OcCHOBHBIE 3TaIlbl MOCTPOEHUS MOJENN: (POPMHUPOBAHUE COCTaBA UCIIOIb3YEMbIX MaTEMaTH4E-
CKHUX COOTHOLICHHH.

Hasnadyenue onucarenbHbIX MOJEIEN U YPOBEHD CIIOKHOCTH PEIIAEMBbIX 3a/1a4.

OCHOBHBIE 2TaIlbl MOCTPOSHUS MOJIENH: BBISIBICHHE TOMUHHUPYIOMUX (AaKTOPOB, SIBHBIX U HESB-
HBIX 3aBUCHMOCTEN MEXTy CBONCTBAMU OOBEKTA.

MozenupoBaHHe CHIIOBOTO B3aUMOJICHCTBHUS B 30HE 00pPaOOTKH Ha OCHOBE SMIUPUYECKUX 3a-
BUCHMOCTEH U Ha OCHOBE OanaHca padoT.

DJIEMEHTHI MaTEMAaTUYECKUX METO/IOB.

MonenupoBaHue TPyJI0EMKOCTH U TPOU3BOJUTEIBLHOCTH B IPOCTHIX 00padaThIBAIOIINX CHCTE-
Max.

MeTob1, IpUMEpPHI pelIeHUs] OTJENbHBIX 3a/1a4 MPOSKTUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.
Br160p pexymmx u MEpUTEIbHBIX HHCTPYMEHTOB.

Pacyer yacTHbBIX U OOLIMX MOKa3aTeNel MPOU3BOJCTBEHHOIO MTPOLIecca HA OCHOBE JE€TEPMUHU-
POBaHHBIX MATEMATHUYECKUX COOTHOILICHUMN.

MeTobl, IpUMEpHI pelIeHusl OTENbHBIX 3a/1a4 MPOSKTUPOBAHUS TEXHOJIOTUYECKUX MPOIIECCOB.
Hopmuposanue.

MartepuanbHoe (peaMeTHOE) U ujeallbHOe MojenupoBanue. [Ipumepsl mpeIMeTHOro MO -
pOBaHUs B UH)KEHEPHOM J1€ATENIbHOCTH.
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35.

36.
37.
38.
39.
40.

MareMaTHuecKui anmapar onucaTeIbHbIX MoJeneil — MeToabl TuddepeHHaIbHOr0 HCUuce-
HUSl, CTATUCTUYECKUE METO/IBI.

KoppensiuroHHsblil aHanu3

Perpeccuonnsliil aHanmus

OnHOdaKTOPHBIN 1 MHOTO(AKTOPHBIN pPEerpeCCHOHHBIN aHAIIN3

[TomaroBelil perpecCMOHHBIN aHAU3

IInanupoBaHue 3KCrIEpUMEHTA

6.5 ®oH/1 OLIEHOYHBIX CPEICTB

[TonubIit 6aHK 3amaHMi U TEKYLIETO, pyOeKHOTO KOHTPOJIEH M MPOMEKYTOUHOU aTTecTa-

MU 10 JUCUUIUIMHE, MOKa3aTeld, KPUTEPHH, IIKAJIbl OICHUBAHUS KOMIIETEHIUI, METOINYECKUE
MaTepuaibl, ONMPEISISIFONINE TPOLEAYPHl OLIEHUBAHUS 00Pa30BATEILHBIX PE3YJIBTATOB, IPUBEICHBI
B y4€OHO-METOJUYECKOM KOMIUIEKCE IUCHUTUTHHEIL.

7. YHEBHO-METOJUYECKOE
N UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIHUITIJIMHBI

7.1. Ocnosnasn rumepamypa

1. Tapacuk B.I1. MaTemaTryeckoe MOJICTHMPOBAHUE TEXHMUCCKUX CUCTEM [DJIEKTPOHHBIH pecypc]:
yuebnuk - M.:HUL] UTH®PA-M, 2016. - 592 ¢. - Jocmyn uz D5C «znanium.comy

1.

7.2. /lononnumensnas aumepamypa
Kokun, Anekcannp ['eoprueBuu. Cetu [letpu. Moaenuposanue: moHorpadus / A. I'. Kokus ;
MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit denepaunn, denepanbHoe areHTCTBO 110
oOpa3zoBanuto, Kypranckuii rocynapcTBeHHbli yHuBepcuret. - Kypran: M3narensctBo Kypran-
CKOI'0 TOCYJJapCTBEHHOI0 yHuUBepcuTera, 2005. - 92c¢.: ui.
Bononuna, Enena BacuibeBHa, MoaenupoBanue joructudeckux nporeccos/ E. B. Bonoauna;
MunucrepctBo obpaszoBanusi Poccuiickoit ®@enepannu, Kypranckuii rocyqapcTBEHHBIH yHH-
BepcureT. - Kypran: M3narenscrBo Kypranckoro rocymapctBeHHoro yHusepcutera, 2003. -
I1lc.: no.
DKOHOMUKO-MaTemMaTnyeckoe Mojenuposanue: [Ipakruyeckoe nmocobue mo pemeHuro 3agad /
Opiosa U.B., - 2-e u3z., ucnp. u gorn. - M.:By3osckuii yueounk, HUL] MHD®PA-M, 2016. — 140
c. - Jocmyn uz O5C «znanium.comy
[IIserroB N.B. Maremarndeckoe mojienupoBaHue (HU3NKO-XUMUYECKUX MPOIIECCOB B 30HE pe-
3aHUs MpU MexaHudyeckoi oOpaboTke. HoBropojackuii rocyapcTBEHHBINH YHUBEPCUTET UMEHU
SpocnaBa Myaporo (HosI'Y). Benukuit Hosropoa, 2004. 65 c. - Jocmyn uz D5C «znani-
um.comy

7.3. Ilepuoouueckue uzoanus
1. Kypnan «TexHOIO0THS MAIIMHOCTPOESHUSI»

8. YHEBHO-METOJNMYECKOE OBECIIEYEHUE
CAMOCTOSITEJIbHON PABOTBI OB YUAIOIINUXCS

1. MaremaTnyeckoe MOJCTHUPOBAHUE B TEXHUKE: Memoouueckue yKa3anusi K 6blNOJHEHUIO
KOHMPOIbHOU pabomul 05t cmyoenmos Hanpasienutl noozomosku 15.03.01, 15.03.05 /
M.B./[agvl006a, aBTOpcKas penakmus 2017 .

23



9. PECYPCbI CETU UHTEPHET,
HEOBXOJIMMBIE I OCBOEHUA JTUCHUITJINHBI

No NurtepueT-pecypce Kpatkoe onucanue

1 | http://dspace.kgsu.ru/xmlui/ DnekTponnas 6ubnmmorexka KI'Y.

2 | https://znanium.com DJIEKTPOHHO-0MOIMOTEUHAs CHCTEMA

3 | http://biblioclub.ru/ DBC «YHuBepcuTeTcKas OUOIMOTEKA OHIIANH)

10. MIPOTPAMMHOE OBECIIEYHEHHUE
COBPEMEHHBIX HH®OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTAM

OBC «Jlanby.

ObC «KoHCYIBTaHT ILIHOCY.

3BC «Znanium.comy.

«"apaHT» - ClTpaBOYHO-IIPAaBOBAsi CUCTEMA.

IIpu uTeHnH JIEKIMI MOTYT HCIIOIb30BATHCS CIIANWIOBBIE MPE3EHTALUN.

arONE

11. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHUE 110 PEAJTA3ALIMA
JUCIHUIVIMHBI OCYHIECTBJIAETCSA C TPEBOBAHUAMMU ®T'OC BO 110 JAHHOU
OBPA3OBATEJIbHOM ITPOTPAMME

MarepuanbHO-TeXHUYECKOE 00ecleueHre Mo pean3aluu JUCIUIUIMHBI OCYIIECTBISCTCS B
cootBercTBUU ¢ TpeboBanusmMu @I'OC BO no ganHoil 06pa3oBaTenbHON IporpaMmme

HaumenoBanue YcraHoBjenHoe
Onucanue 060py10BaHus
o0opynoBaHust KOJHY€ECTBO
Ayo. b-239
TepcoHabbiii RAMEC STORM Core i3-3220
3.3/5GT/3M/4Gb/1.0Tb 64Mb/ DVD+/-RW / LG 8
KOMITBIOTEP E2911
MynbTUMe ANITHBIN NEC-NP-50G DLP 1024x768, 2600 1M, 1600:1, 1
MIPOEKTOP D-Sub, RCA, S-Video, ITIY
HoyT6yK Samsung R25Plus Core 2 Duo 1
2000Mhz/14.1"/2048Mb/160Gb/DVD-RW
Ayo. b-234
MynbTUME AUIHHBII Optoma EX785 DLP 1024x768, 5000 i, 2000:1, 1
MIPOEKTOP VGA (DSub), DVI, HDMI, Ethernet
LENOVO ldeaPad U330p, 13.3, Intel Core i5
Hoyt6yxk 4200U, 1.6I'Tw, 8I'0, 25616 SSD, Intel HD 1
Graphics 4400

12. 1711 OBYUAIOIIAMCSIOB, OBYUAIOIINXCSI C UCITOJIb30BAHUEM
JIACTAHIIMOHHBIX OFPA3OBATEJIBHBIX TEXHOJIOT U

[Ipu ucnoab30BaHUM AJIEKTPOHHOTO OOYYEHHUS U IMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
noruii (nanee 30 u JJOT) 3aHATHSA TOTHOCTHIO WM YACTUYHO NMPOBOAATCS B pexuMe oHaiiH. O0b-
€M JHMCUUIUIMHBI U paclpesielieHne Harpys3Kku 1o Bujam padboT cooTBeTcTByeT 1. 4.1. Pacnpenene-
HUe OaJJIOB COOTBETCTBYET II. 6.2 MO0 MOXKET OBITh U3MEHEHO B COOTBETCTBHM C PELICHHEM Ka-
denpsl, B ciydae nepexoaa Ha 0 u JIOT B mpomecce oOyuenus. Pemenue kadeaps 00 UCTIONB3Y-
€MBIX TEXHOJIOTHSIX U CHCTEME OLEHHBAHUS JOCTHKEHUN OOydYalOIIMXCsl MPUHUMAETCS C YYETOM
MHEHUS BEAYIIETO MMPENoJaBaTels U JOBOAUTCS O CBEECHUS 00yUYarOIIXCS.
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[MPMJIOXKEHME 1

AHHOTanus K paboyeil nporpaMMe AUCHUILTAHBI
«MaTemaTn4ueckoe MOJIeTUPOBAHUE B TEXHUKE)

00pa30BaTeNbHON MPOTrpaMMBI BBICIIIETO O0Opa30BaHUS —
IporpaMMsbl OakanaBpuara
15.03.05 «KoHCTPYKTOPCKO-TeXHOJOTHYECKOe 00ecneyeHue
MAIIMHOCTPOUTEIbHBIX IPOU3BO/CTB)
HamnpaBieHHOCTS:
TexHo0rusl MAIIMHOCTPOEHHUS
dopma o0ydeHHs: OUHas

Tpynoemkocts aucruminael: 10 3E (360 akagemuyeckux Jaca)
Cewmectp: 5,6
dopma NpoMeKyTOUHOU aTTecTanuu: quddhepeHIIMPOBaHHBIN 3a4eT U IK3aMEH

HamnpaBneHHOCTb:
TexHo0rHsl U ABTOMATH3ALNS NIPOU3BO/ACTBA He(PTEra30MpoOMbICI0BOT0
odopynoBaHus
dopma 00yueHusI: 3a09Has
Tpynoemkocts nucuuruinnbl: 10 3E (360 akagemuueckux daca)
Cemectp: 7, 8
®dopma MPOMEKYTOYHON aTTeCTAlUU: 3a4eT U SK3aMEH

ConeprkaHue TUCIHUILIAHBI

BBenenue. 3amaun 1 BO3MOXKHOCTH MaT€MaTUYECKOr0 MOJENUpoBaHUs. TpeOoBaHUs K MaTeMa-
TUYECKUM MOJIEJISIM, KaUeCTBEHHbIE M KOJMUECTBEHHbIE XapaKTePUCTUKH Moaeau. O0Imuil nopsiok
pa3paboTku MareMmartudyeckux Mojenei. OCHOBHbIE MaTEeMaTHMUECKHE METOAbl MOJEIIMPOBAHMUS.
Knaccugukanus marematuueckux mojened. OGiacTy NpUMEHEHHs pa3IMYHbIX BUJOB MOJEIEH.
IIpuMeHeHne onucaTeNbHBIX MOJIEIEH I U3YYEHUsI IPOU3BOACTBEHHOTO MPOLECCa U €r0 KOMIIO-
HEHTOB. DJIEMEHTBl ONTHMHU3ALMOHHOTO MOJAEIUpoBaHus. IIpuMeHeHne onTUMHU3alMOHHBIX MOJIE-
Jed JUIsl yIy4dIleHUs MapaMeTpoB MPOLIECCOB M PAlMOHAIBHOIO YIPABJIEHUS B MAIIMHOCTPOCHUM.
Meronsl, MpUMepsl PELICHUs OTAEIBHBIX 3aJad IPOCKTUPOBAHUSA TEXHOJIOIMYECKUX IIPOLIECCOB.
Bor16op MarepuanoB u BUAOB Harpy3ok. IIpoexkTupoBaHue mMareMaTH4ecKOol MOJENM Harpy>KeHus
MaTepHaoB.
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IMTPUJIOXXEHUE 2

JIUCT
perucrpauuy U3MeHeHHH (HOMOJHEeHUI) B IPOrpaMMy
yuyeOHo# Aucuuiuinbl «HopMupoBaHue TOYHOCTH U TEXHHUYECKHE U3MEPECHU)

N3MeHenusi / 1ONOJHEHHUS B IPOrPaMMy
Ha 20 /20 y4eOHBbIii roj:

OTBETCTBEHHBIN MTPEMNO/IaBaTEINb / ®.1.0. /

W3meHeHust yTBEpKIAEHBI HA 3aceTaHuu Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenytomuii kadenpoi « _» 20 T.
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