MunuCTEpCTBO cenbekoro xo3saicTBa Poccuiickoit deneparuu
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJUTUKU 1 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeJIMopaTHBHbIN HHCTUTYT HM. A.K. KopTryHoBa ¢puiman

JucuuniauHel
Hamnpasnenue(st)

Hanpasnennocts (1)

KBanudukanus

®opma 00yueHus

®daKyabTeT
Kadenpa

YyeOHblil I1aH

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTb

PazpaboTtunk (n):

Pabouas nporpamMmma ogoOpeHa Ha 3acelaHuH Kadeapsl

3aBenyrouuii kadenpoi

®I'BOY BO [dounckoii 'AY

YTBEPXJIAIO
Hexan pakynmprera HMM®D
A.B. ®enops

" " 2024 r.

PABOYAS ITPOI' PAMMA

b1.0.31 MaremaTH4ecKoe MOAEJIUPOBAHHE MEXaHUYECKHUX

CHUCTEM

23.05.01 HazeMHbI€e TPAHCTIOPTHO-
TeXHOJIOTHYeCKHe CPeiCTBa

TexHnuyeckue cpeacTsa NpupoaoodyCcTpPoONCTBa U

3aIIMTHI B YPe3BbIYAWHBIX CUTYAIUSAX
HHKEeHep

O4YHasd

DakyJbTeT MEXaHU3ALNHU

MamuHbl NIpUPOA000yCTPONiCTBA
2023 _23.05.01.plx.plx
23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPEICTBA

DenepaabHbIii FOCYIapPCTBEHHBIN 00pa3oBaTeIbHbINA CTAHAAPT
BbICIIEr0 00pa30BaHMS - CIIEIUATHUTET MO CHEeNHAJIBHOCTH
23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPEICTBA
(npuka3 MunoOpuayku Poccum ot 11.08.2020 r. Ne 935)

108 /3 3ET

JOKT. TeXH. HayK, mpodeccop, MakcumoB
Banepmii IlaBioBuyu

MamnHbl NIpUpoaoodycTporicTBa

Hoamartos Huxogai IlerpoBuy

Jata yTBepxkaeHus yd. coBetoM oT 26.04.2023 mportoxon Ne 8.

[NOKYMEHT MOJANMUCAH

o @ QNEKTPOHHOM
‘*\/" noanvcbio
HUMU

A\

Ceprudmgar:
O00EBE984813F213F5A27438629844A9AD9
Brageney: Menbhyik TaTbsia BnagumnposHa
[eiicTauTenen: ¢ 09.10.2023 Ao 01.01.2025

HoBouepkacck 2024 r.



1. OFbEM JUCIIUIIJIMHBI B 3BAYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 28
caMocCTOsTebHas paboTa 71
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp

(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Hroro
Henens 17 2/6
Bun 3anaruit vo | PO | VI PII

Jlexuun 14 114 (14 (14
IIpaxruueckue 14 (14 |14 |14
Hroro ayp. 28 |28 (28 |28
KonrakrHas pabora |28 |28 [28 |28
Cam. pabora 71 |71 |71 |71
Yacsl Ha KOHTPOIIb 9 9 9 9
Hrtoro 108 [ 108 | 108 | 108

Bune! koHTpONIA B cemecTpax:

3auer 7 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.1 [ Henbro JaHHOM TUCUUILIUHBI SIBJIAETCS U3JI0KEHUE TEOPETUUECKUX CBEACHUN

2.2 | npuBeieHNEe U IPUMEPOB 10 Kypey «MaTeMaTuieckoe MOAEIUPOBaHUe». MareMaTuyeckoe MOAECINPOBAHUE JOIDKHO
o0ecIeunBaThCsI BRIOIHEHUEM CIISAYIONINX TpeOOBaHMIA: yeTKas ()OpMyITHPOBKA OCHOBHBIX MOHSATHI U NPEIIOIOKECHUH,
OCHOBaHHas

2.3 | Ha ombITe (arIOCTEPUOPHBIN), aHATHN3 aJeKBATHOCTH UCTIONb3YEMBIX

2.4 MOHeﬂeﬁ, rapaHTUPOBaHHAS TOYHOCTH BBIYUCIUTCIIBHBIX aJITOPUTMOB U T.J

3. MECTO JUCIUIIVIMHBI (MOAYJIA) B CTPYKTYPE OGPA3OBATEJIbHOMU ITPOI'PAMMBbI

Hukn (pazpen) OI1: | b1.0

3.1 | TpedoBanus K nmpeaBapuTEJIbHOI MOATOTOBKE 00y4aI0IIErocs:

3.1.1 | CucremMbl aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHUS TEXHUUECKUX CPEACTB MPUPOI000YCTPONCTBA 1 3AIUTHI B
YPE3BBIYANHBIX CUTYAIMSX

3.1.2 | DnekTpoTEeXHUKA, JICKTPOHUKA U SJIIEKTPOIIPHUBO/T

3.1.3 | letanu MaIivH 1 OCHOBBI KOHCTPYHUPOBAHUS

3.1.4 | KoMIbIoTepHBIE CUCTEMBI U CETH

3.1.5 | ConpoTHBIIEHHE MAaTEPHATIOB

3.1.6 | TepmoanHamMuKa U TEILIONEpeaada

3.1.7 | KommerotepHas rpaduka

3.1.8 | [IpukinagHoe mporpaMMHUpOBaHHE

3.1.9 | Teopust MexaHM3MOB M MaIlIH

3.1.10 | Metposorusi, cTaHIapTU3alus U cepTudukanms

3.1.11 | TeopeTndeckas MEXaHUKa

3.1.12 | Oxomorus

3.1.13 | Beexgenne B nvH(GOPMaMOHHEBIE TEXHOJIOTHH

3.1.14 | MaremaTuka

3.1.15 | HaueprarensHasi TeOMETpUS U HHXKEHEPHAs rpaduka

3.1.16 | dusuka

3.1.17 | Mludopmatuka

3.1.18 | Xumus

3.2 | JucuuminHbl (MOAYJIN) M MPAKTHKH, VIS KOTOPHIX OCBOEHHE JAHHON TUCIUILIUHBI (MOYJs) HEO0X0IMMO KaK
npealecTByonee:

3.2.1 | I'pyHTOBEIEHNE U CTPOUTEIBHBIE MaTEPHAIIbL

3.2.2 | MexaHuKa rpyHTOB

3.2.3 | 3amuTa BBITYCKHOH KBATH(PHUKALMOHHON pabOThI, BKIFOYAst HOATOTOBKY K MPOLEAYPE 3aLIUThI H IPOLEIYPY 3aLIUThI

3.2.4 | IlpousBoacTBEeHHAS MPEAIUIUIOMHAS TIPAKTHKA

3.2.5 | MexaHuKa rpyHTOB

4. KOMIIETEHIINH OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIHUAILIAHBI
(MOJY.JIST)

OIIK-1 : Crioco0eH cTaBUTh U PpelIaTh HH/KEHEPHbIE H HAYYHO-TEXHUYECKHUeE 321a4M B cdepe cBoeil npodeccHoHAIbLHOM
AesITeJIBHOCTH M HOBBIX MEKIMCIUIIMHAPHBIX HAIIPABJICHUI C HCII0JIL30BAHHEM €CTeCTBEHHOHAYYHbIX, MATEeMaTHYeCKHX H
TeXHOJIOTHYeCKHX MoJeJIeil;

OIIK-1.1 : [leMoHCTpHpPYET 3HAHNE OCHOBHBIX 3aKOHOB MAaTEeMaTHIECKUX U €CTECTBEHHBIX HAYK, HEOOXOJUMBIX ISl PEILICHHS
THUIIOBBIX 3324 B PO(ECCHOHANBHOMN NS TENIbHOCTH

OIIK-1.2: I/ICHOHBSYGT 3HaHUA OCHOBHBIX 3aKOHOB MATEMATUYCCKUX U €CTCCTBCHHBIX HAYK IJIs pCHICHUA CTAHAAPTHBIX 3a1a4 B
HpO(I)eCCHOHaHBHOI)’I JACATCIIBHOCTHU

OIIK-1.3 : [IpuMeHsieT OCHOBHBIE 3aKOHBI MaTEMaTUUYECKUX U €CTECTBEHHBIX HAayK JUIsl pean3aliy MPOESKTHBIX PEIIeHUN B
po(eCCHOHATBHOMN NeATSITEHOCTH

OIIK-S : Cnoco0eH npuMeHAThL MHCTPYMeHTapuii hopMaau3alui HHKeHePHbIX, HAYYHO-TeXHUYeCKHUX 32124,
HCIOJIB30BATh NPHKJIA/IHOE IPOrPpaMMHOe o0ecliedeHue IIPU pacyeTe, MOACJIMPOBAHMH U NIPOCKTUPOBAHUHU TEXHHYECKHX
00bEKTOB M TEXHOJIOTHYECKHX MPOLECCOB;

OIIK-5.1 : AHanm3upyeTr BO3MOXKHOCTH PEIICHHS HHXXCHEPHBIX H HAyYHO-TEXHUYECKHX 33/1a4 TIOCPEICTBOM MTPUMEHEHHS
TOTOBBIX ITPUKIIAIHBIX TPOTPAMMHBIX IIPOAYKTOB, TIPOBOJHT IIOMCK PEIICHUIT 1 000CHOBBIBAET Pa3padOTKy OpPUTHHAIBHBIX
MIPUKIAIHBIX TPOTPAMM




OIIK-5.2 : Onpenensier nepe4eHb pecypcoB 1 MPOrpaMMHOTO 00€CTIEYEHUs ISl HCIIOJIb30BaHUs B IPO(ECCHOHATBHOM
JEATENBHOCTH C y4eTOM TpeOOBaHNHU? HH(POPMAMOHHOH 6e30I1acHOCTH

OIIK-5.3 : Mcnonb3yeT mporpaMMbl aBTOMaTU3MPOBAHHOTO IPOEKTUPOBAHUS IIPU PEIIEHUH WH)KEHEPHBIX 3a7a4

InK-2 : HpOBOI[P[TL CTAaHIAPTHBIC HCTIBITAHUA HA3EMHBIX TPAHCTOPTHO-TEXHOJOIHIECCKHUX CPEACTB M UX TEXHOJIOTHIECKOro
00opyaoBaHUs

[IK-2.1 : BrameeT MaTeMaTHYECKMMHU METOIaMH pacueTa paboTOCIIOCOOHOCTH 3JIEMEHTOB METANTUIECKIX KOHCTPYKIUH

5. CTPYKTYPA U COJEPKAHUE JUCIUILINHBI (MOIYJIST)

Kon HaumeHnoBanne pa3neioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeuyanue
3aHATHSA TeM /BUJ 3aHATHSI/ Kypc
Paznes 1. OcHOBHBIE NOHATHS U
Ha3HAYeHUe MO IMPOBAHMS

1.1 Omnpenenenne monenu. CBolicTBa 7 2 OIIK-5.1 JI1.1JI1.2 0 OIIK-1,0IIK-
mozeneit. Llenn mogenupoBaHus OIIK-5.2 JI1.3J12.1 5,ITK-2
TIpuHIMIIBI CHCTEMHOTO MOAX0/a B OIIK-5.3 J12.2
MOJIENIMPOBAaHUU CUCTEM. OIIK-1.1 JI2.3J13.1
ITpoGmems! MOETHPOBAHUS OIIK-1.2 01223354
cucreM. Knaccudukauus OIIK-1.3 TIK-

BUIOB MoJieTHpoBanus /JIex/ 2.1

1.2 Knaccudurkannonnsie 7 2 OIIK-5.1 JIT.1JI1.2 0 OIIK-1, OIIK-
0COOEHHOCTH U TPH3HAKH. OIIK-5.2 JI1.3J12.1 5,Ik-2
Tononoruyeckue u OIIK-5.3 2.2
TEOMETPUYECKIE MOJICIIH. OIIK-1.1 JI12.3J13.1
Bsanmocss3s Mozeneit. /I1p/ OIIK-1.2 31 32 33 54

OIIK-1.3 TIK-
2.1
Paznen 2. KonuenryasibHoe
MOJeJTUpPOBaHUE
HHTErPHPOBAHHBIX TEXHUYECKUX
cucTeM

2.1 dopmanuzyromias HoTaluus 7 4 OIIK-5.1 JIT.1JI1.2 0 OIIK-1,0IIK-
YHHUBEPCAJIHHOTO SI3bIKA OIIK-5.2 JI1.3J12.1 5,ITIK-2
mozenupoBanuss UML. OIIK-5.3 J12.2
Merononorust KOHIENTYaJaIbHOTO OIIK-1.1 JI2.3J13.1
aHaJIM3a UePaAPXUYECKUX OIIK-1.2 21323354
WUTEPATUBHBIX cucTeM. Mogenu OIIK-1.3 TIK-

W MEXaHU3Mbl aHaJIu3a 1eyel u 2.1
cTpykTyp ueneid. KonnenryanabsHoe

MOJIENIUPOBaHHUE KaK UTEPATUBHBIN

MpoIecC MHTErPAIMH TuarpaMM Ha

OCHOBE MPOIIETYP TEPHAPHOTO

nepecedeHus. /JIex/

2.2 JnarpamMmbl: cTaTHYECKHE 7 4 OIIK-5.1 JIT.1JI1.2 0 OIIK-1,0IIK-
(xmaccoB, 00BEKTOB, KOMIIOHEHTOB, OIIK-5.2 JI1.3J12.1 5,1IK-2
pa3BepThIBaHMA); THUHAMUIECKHE OIIK-5.3 J12.2
(npenieAeHTOB, OIIK-1.1 JI12.3J13.1
TOCJIEA0BATEIILHOCTH, OIIK-1.2 2122323 54
KOOIepaluu, COCTOSTHUM, OIIK-1.3 TIK-
nestenbHocTH). CASE/CAD 2.1

texHosoruu. /TIp/

Pazpest 3. Jtansl nocTpoeHust
MATEeMATHYECKOH MOJe/IH




3.1 MeTomoiornueckrie OCHOBBI OIIK-5.1 JI1.1J11.2 OIIK-1,0IIK-
TTOCTPOCHHSI MOJICITH TEXHUYECKON OIIK-5.2 JI1.3J12.1 5,ITIK-2
cructeMbl. OCHOBHBIC JTaITbI OIIK-5.3 J12.2
MaTeMaTH4eCKOro OIIK-1.1 JI2.3J13.1
MOJenupoBaHus. MaremaTudeckas OIIK-1.2 D1 D2 23 54
TOCTaHOBKA 3a7a4u OIIK-1.3 TIK-

MOJIETUPOBAHUS. DJIeMEHTapHbIE 2.1
MaTeMaTHYECKUEe MOIETIH.

@DyHaMEeHTaIbHbIE 3aKOHBI

pupobl. Bapuannonssie

TIPUHITHIIEL.

/Jex/

32 OyHaaMeHTaJIbHbIE 3aKOHBI OIIK-5.1 JI1.1 J11.2
npuposl. Bapuannonssle OIIK-5.2 JI1.3J12.3
NIPUHLUIBL. AHAJIOTHHU. OIIK-5.3 01023324
Hepapxuueckuii moaxon. OIIK-1.1
IIpumepsnt OIIK-1.2
mozeneit. Tunossie 3agaun. OIIK-1.3 TIK-

Mp/ 2.1
Paznen 4. MaTemaTnueckue
MOJeU JTMHAMHYECKHX CUCTEM.

4.1 KoMImOHEHTHEIE ¥ TOITOJIOTHYECKHUE OIIK-5.1 JI1.1J11.2 OIIK-1,0I1K-
YPaBHEHHUS JUCKPETHBIX OIIK-5.2 JI1.3J12.1 5,IIK-2
2JIEMEHTOB U MEXaHUYECKUX OIIK-5.3 2.2
cucteMm. [locrpoenue OIIK-1.1 JI2.3J13.1
MaTeMaTHYEeCKUX MOJIeNen OIIK-1.2 21323354
MEXaHUYECKUX CUCTEM. OIIK-1.3 TIK-

YpaBHeHHs OBIKEHHS B opme 2.1
HetotoHa, B hopme Jlarpamka.

BapuanuuoHHslil npuHIKT

Tl'amuneToHa /Jlex/

4.2 Crioco6b1 hopmMupoBaHus OIIK-5.1 JI.1J11.2 OIIK-1,0IIK-
MaTeMaTHYEeCKUX MOJIENeH Ha OIIK-5.2 JI1.3J12.1 5,ITIK-2
OCHOBE KOMITOHCHTHBIX 1 OIIK-5.3 J2.2
TOTOJIOTHYECKUX YPaBHEHUM: OIIK-1.1 JI2.3J13.1
y3JI0BOH, KOHTYpHBIH, OIIK-1.2 21222324
TIEPEMEHHBIX COCTOSTHHIHA, OIIK-1.3 TIK-
tabnuuHbli. [paduyeckoe 2.1
MIPeCTaBICHNE
MaTeMmaTudeckux mojaeneit. I'pad.

Betsu u y3ie1 rpada B
SKBUBAJIEHTHOM CXeMe.

Mp/

Paznen 5. Marematudeckoe
MOIeJTHPOBAHNE CJIOKHBIX
TeXHUYECKHX CHCTEM

5.1 MaremaTrueckasi MOJEINb OIIK-5.1 JI.1J11.2 OIIK-1,0IIK-
paboyero opraHa 3KCKaBaTopa. OIIK-5.2 JI1.3J12.1 5,ITK-2
IIpunsiTeie nonymeHus. Pacuetnas OIIK-5.3 J2.2
cxeMa. YpaBHEHUS TUHAMUYECKON OIIK-1.1 JI2.3J13.1
CHCTEeMBI pabouero opraHa OIIK-1.2 01 352 33 54
9KCKaBaToOpa B OIIK-1.3 TIK-

(dhopme Jlarpamxa. 2.1

DyHKIIMOHATBHBIC 3aBUCHMOCTH.
CTOXaCTHYECKUE COCTABISAIOIINE
BHEIITHUX Harpy30K.

OCHOBBI METOJIOJIOTHH
MIPOBEICHUS YHCIICHHOTO
aKcrepuMenTa. /JIex/




5.2 MonenupoBaHue KonedaTenbHOCTH 7 4 OIIK-5.1 JI1.1J11.2 OIIK-1,0IIK-
BHEITHUX BO3MYIIECHHUH MPH OIIK-5.2 JI1.3J12.1 5,ITIK-2
paboTe moYBO0OPaOATHIBAIOIITIX OIIK-5.3 2.2
MAIIUH CIyJaifHOH (hyHKIueH. OIIK-1.1 JI2.3J13.1
AHaIIM3 OCUMIIIOIPaMM Harpy3oK OIIK-1.2 21222324
peabHBIX OIIK-1.3 TIK-
MOYB00OPa0ATHIBAIOIINX MAIITHH. 2.1
Bri60op Buza caydaifHON (yHKIHH.
OmnpeneneHue 4acTOTHBIX
XapaKTepPUCTHK pabodero
npouecca. biok-cxema anropurma
pacuera. /IIp/
Paznen 6. [loaroroska k
HTOTOBOMY KOHTPOJIIO
6.1 IToaroroBka k Bompocam K 7 71 OIIK-5.1 JIT.1JI1.2 OIIK-1,0IIK-
3agery. /Cp/ OIIK-5.2 JI1.3J12.1 5,1IK-2
OIIK-5.3 2.2
OIIK-1.1 J12.3J13.1
OIIK-1.2 31 32 33 54
OIIK-1.3 TIK-
2.1
6.2 IIpuewm 3adera. /3a4ét/ 7 9 OIIK-5.1 JI.1 J11.2 OIIK-1,0TIK-
OIIK-5.2 JI1.3J12.1 5,ITK-2
OIIK-5.3 2.2
OIIK-1.1 J12.3J13.1
OIIK-1.2 31 32 33 54
OIIK-1.3 TIK-
2.1

6. ®OHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BONIPOCHI U 3aJaHUS

Bormpocs! 1u1st mpoBeIeHNs TPOMEXKYTOYHOI aTTecTaly B hopMe 3adera:

1. KakoBBI 11eT1 MOICTTUPOBAHUS?

2. YUTto Ha3pIBAETCs TUIIOTE30H M aHAJIOTHEN B UCCIIETOBAHUU CUCTEM?

3. Kakue coBpeMEHHBIE CPEACTBA BBIYUCIUTENBHON TEXHUKH UCTIONb3YIOTCS IIPH MOAETUPOBAHUH CHCTEM?

IS

. B uem cyniHocTh CHCTEMHOTO 1OAX0/a K MOJICTHPOBAHHUIO CHCTEM?
5. Kakue mMojienu Ha3bIBaIOTCS COJEPIKATEIILHBIMU?
6. Pa3HOBUAHOCTH coziepKaTeIbHBIX MOJIETIEH.

7. OTnnuus KOHL[CHTyaJ'ILHOﬁ MOJICJIN OT CO,HCp)KaTeJ'ILHOﬁ.

o

. Uto Takoe opmanpHas MOAENb?
9. UeM OTIMYAIOTCS CTPYKTYPHBIC M (DYHKIIMOHATIBHBIC MOJIEITH?

10. Hotamust yHuBepcanabHOTO s3bIka MoAenupoBanusi UML: cylIHOCTH U OTHOIIEHUS] MKy HUMH, UX TpaduuecKoe
0TOOpaXkeHue.

11. YTo BXOINT B MOHATHE GKU3HEHHBIN IIHKIT U3AETUD»?

12. Yto Takoe apeBo neneit? Kak onpenensercs rmodaxpHas 1ens?

13. Buasl AuarpaMm: CTaTHUECKUE U JUHAMUYECKHE.

14. ITpuHIAITEI TOCTPOCHHUS TEPHAPHBIX MIEPEXOI0B «IIeNb — QYHKIHMSA — OOBEKT».
15. JInarpamma npeneacHToB.

16. Mopdonorndyeckuii aHau3 ¥ CHHTE3 TEXHHYECKUX PEIICHUH.




17. Kakoe MoenupoBaHre Ha3bIBAETCS MATEMATUIECKIM?

18. Otnrane nHPOPMAITMOHHBIX H MaTEMAaTHIECKUX MOJIEIEH.

19. Io kakuM HpU3HAKaM Pa3JeIOTCs MaTeMaTHUECKUE MOIEIIH.

20. Yem npocThie MOJENN OTIUYAIOTCS OT CJIOKHBIX?

20. B yem OTIMYUS CTOXaCTHUECKON MOJIENIN OT IeTEPMEHUPOBAHHOM?

21. Kakue (akTophI OMpeAeNnIN pacIupe s 00JIacTH IPUMEHEHHS MaTeMaTHIECKUX MOJIeIIeH?

22. MoJeinb «4epHOoro siukay. Bxobl. Bexosl.

23. KakoBbI 0COOCHHOCTH MOCTPOCHHUS pacdeTHOH cXeMsl (coiep KaTeIbHON MOJIENIH ) TEXHUIECKOro 00bexTa?

24. TpeOGoBaHUsI, IPEABIBISIEMbIC K MATEMATHICCKHM MOJICIIIM. AEKBAaTHOCTh. O01aCTh aIeKBaTHOCTH. DKOHOMHUYHOCTb.

25. Ilepeuncnute OCHOBHBIE (DyHAAMEHTAIbHbIE 3aKOHBI IPHPOIBI IPUMEHUTENBHO K HOCTPOCHUIO MaTEMaTHUECKUX MOJIeNeH
TEXHUYECKUX CUCTEM.

26. [lunamuyeckue Mojeau. Cxema TUHAMHYECKOW MOJICIIH.

27. MaTeMaTU4YeCKUE MOJIENI O0BEKTOB IPOEKTUPOBAHUs], HCIIONIb3YyEMbIE HA MaKpOypoBHE. KOMIIOHEHTHbIE U TONOJIOTUYECKUE
YPaBHEHHS.

28. ®azoBble IepeMeHHbIE.

29. DxBuBaneHTHas (pacyeTHas1) CXeMa BPAIAaloIMXCs Mace MOAMOKpoBHOro arperata (ITA).
30. ITorennuanbHas sueprus [1A.

31. Kunernueckas sneprus [1A.

32. AInccunatuBHas GyHkws [1A.

33. O060011IeHHBIE KOOPAUHATHI SKBUBAJICHTHON cxeMbI [TA.

34. Cxema B3aumozencTaus ¢pesst [TA ¢ mousoii.

35. YpaBHeHus KoneOaTeIbHOCTH BHEIIHEH HArpy3KH (BEPOSTHOCTHASI MOJIEID).

36. [InannpoBaHue U MPOBEICHUE BBIYUCIUTENEHOTO AKCIIEPUMEHTA C TIOMOIIBI0 MATEMATHIECKON MOJIEITH.
37. BelYHACIUATENBHBIN SKCTIEpUMEHT. DaKTOPHI, BIMSIOIIUE HA O0BEKT UCCIICTOBAHUS. DTaIIbI.
38. OcHOBHBIE TpeOOBaHUs K BEIOOPY MPOrPaMMHOr0 obecrieueHHs YUCISHHOTO SKCIIEPHUMEHTA.
39. Opra"u3anus 4 JOTUKa IPOrpaMMBbl.

40. Bb1Oop ynpapisieMbIX ()akTOpoB U IIOCTPOEHHE IUIaHa (PaKTOPHOTO IKCHEPUMEHTA.

41. Ilpouenypsl onpeneneHus: 10CTOBEPHOCTH IIOIYYEHHBIX PE3YJIbTaTOB.

6.2. Tembl NUCHLMEHHBIX padoT

6.3. ®oH/1 OLICHOYHBIX CPE/ICTB

1. TIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHVMBAHM A KOMITETEHIIUN

Onenka copMupoBaHHOCTH KomneTeHIMH y ctyaenToB HUMU JIon’AY u BeicTaBlieHHE OLIEHKH MO OTAETbHON TUCIUILIHHE
BEJIETCS CIeNyIOLUM 00pa3oM:

- IUTS CTYZICHTOB OYHON ()OPMBI 00YUEHISI NTOTOBasI OIICHKA MO JUCIUIUINHE BhIcTaBisercs mo 100-0ayutbHOM crcTeMe, a 3aTeM
HEPEBOAUTCSA B OLICHKU «OTIMYHOY, «XOPOIIOY, KyJOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIIHLHOY, «3aUTCHO» U «HE 3aUTECHOY;
- UIsl CTYZICHTOB 3a04YHOI U 04HO-3204HOM (pOpMBI 00YUYCHHUS OLIEHUBACTCS MO MATHOAIBHOMN IIKaJIe, OLICHKAMH «OTIHYHOY,
«XOPOILO», KYyJOBIETBOPUTEILHOY, «HEYJOBIETBOPUTEILHOY; «3aUTECHO» WU «HE 3aUTEHOM.

BeIcoxuii ypoBeHb OCBOCHHUS KOMIIETEHIINH, HTOTOBAs OIEHKA [0 AUCIUIUINHE «OTIIMIHO» HIH «3adTeHo» (90-100 6amos):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHall, HCUEPIIBIBAIOLIE, IIOCIEJ0BATENbHO, YSTKO H JIOTHYECKH CTPOITHO ero
U3JIaraeT, yMeeT TECHO YBA3bIBATh TCOPHIO C MMPAKTUKOI, CBOOOIHO CIIPABISIETCS C 33ia4aMy, BOIPOCAMHU U APYTUMH BHIAMHU
NPUMEHEHHUS 3HaHHUH, TPUYEM He 3aTPyTHIETCS C OTBETOM IIPH BHAOM3MEHECHUH 33JaHHH, HCIIONB3YeT B OTBETE MaTEepHall




MOHOTpaUUecKoN TUTEePaTyphl, IPABUIFHO 0OOCHOBBIBACT IPHHATOE PEILICHNE, BIIaeeT pAa3HOCTOPOHHUMH HABBIKAMHU H
IpUeMaMHU BBIIIONHEHUS IPAKTUYECKUX 3a/a4. CHUCTEMHO U MJIaHOMEPHO pabOTaeT B TEUCHUHU CEMECTpa.

[ToBBIIIEHHBIH YPOBEHb OCBOCHUS KOMITETEHIINH, NTOTOBAsI OIICHKA IO JTUCIUTUINHE «XOPOIIO» WK «3adTeHo» (75-89 06amioB):
TBEPAO 3HACT MaTepHa, TPaMOTHO U II0 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC,
HpaBUIBHO MPUMEHSET TEOPETUUECKUE MON0KEHUS MIPU PEIICHUH ITPAKTUIECKUX BOIPOCOB U 33/1a4, BlIaJeeT He0OXOAUMBIMU
HaBBIKAMH ¥ IPHEMaMH HX BBINOJTHEHHUS. CHCTEMHO U IIIAHOMEPHO paboTaeT B TEYEHUU CEMecTpa.

[ToporoBelii ypoBeHs OCBOCHHS KOMITETEHITHI, HTOTOBAs OIEHKA TI0 TUCIUIIIHHE «YIXOBICTBOPUTEIFHOY WIH «3a4TeHO» (60-74
6ana): IMeeT 3HAHUS TOIBKO OCHOBHOIO MaTepHaia, HO He yCBOWII €T0 JeTanel, JOIMyckaeT HeTOYHOCTH, HEAOCTaTOUHO
HpaBuIbHBEIE (POPMYIMPOBKH, HAPYIICHUS JIOTHYECKOH MOCIEJ0BATEIBHOCTH B H3JI0KCHUH TIPOrPaMMHOT0 MaTepHalla, UCIIbIThIBACT
3aTpyIHEHUS PH BHITOJTHEHUH IIPAKTHICCKUX padoT.

IToporoBerit ypoBeHs OCBOCHUSI KOMIIETEHITNH HE COPMHUPOBAH, HTOTOBAS OI[CHKA MO AUCHUILIHHE «HEYIOBIETBOPUTEIBHOY» UIIN
«He3auTeHo» (MeHee 60 OansoB): He 3HAET 3HAUMUTENFHON YaCTH MPOTrPaMMHOI0 MaTepHuana, JONyCKaeT CyIIeCTBEHHbIE OLIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSMH BBINOIHSET ITpakTHYecKue padboTsl. Kak npaBuio, oreHKa «HeYI0BIETBOPHTEILHO
CTaBUTCSA CTYJCHTAaM, KOTOPBIE HE MOTYT IPOAOIDKUTE 00y4IeHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH THUCIUIUINHE.
Kpurepun oneHk: ypoBHS c()OPMUPOBAHHOCTH KOMIETEHIIUH U BBICTaBICHUE OLIEHOK MO KypcoBoMmy mpoekry (KIT) nnu xypcoBoit
pa6ore (KP):

- Bricokuii ypoBeHb OCBOCHUS KOMIIETSHIINH, OTICHKa «OTIIHIHO» (25 — 23 6amna mis KIT; 20 — 18 6amna st KP): pabota
BBITIOJTHEHA HA BBICOKOM IIpO(eccCHOHAIFHOM ypoBHE. I10THOCTEIO COOTBETCTBYET ITOCTABJICHHBIM B 3alaHUH LIEJISAM M 3a/1a4aM.
[IpencraBneHHbIi MaTepuan B OCHOBHOM BEPEH, AOIYCKAIOTCS MeJIKHe HeTOYHOCTH. CTyIeHT CBOOOJHO OTBEYAeT Ha BOMPOCHL,
CBsI3aHHBIC C TPOEKTOM. BbIpaskeHa CIIocOOHOCTD K IPO(EeCCHOHATBHOM afanTaun, HHTEPIpeTalui 3HaHUH U3
MEKANCIUIUTMHAPHBIX 00IacTel

- [oBBIIEHHBIH YPOBEHb OCBOCHHUS KOMIETEHIIUH, OIIeHKa «xopomioy» (22-19 6amna mis KIT; 17 — 15 6amna s KP): pabora
BBITIOJTHEHA Ha JJOCTaTOYHO BHICOKOM ITPO(ECcCHOHAILHOM ypoBHE. JlommymieHo 1o 3 HerpyObIX OIIMOOK, He BIMSIOMINN Ha
pe3ynbTar. CTyJeHT OTBEYAeT Ha BOIIPOCHI, CBI3aHHEIE C IPOEKTOM, HO HETOCTATOYHO ITOJTHO.

- [oporoBelit ypoBeHb OCBOCHUS KOMIIETCHITHH, OIIEHKA «yJ0BIeTBOpUTEIbHOY» (18-15 6amma nmsa KIT; 14 — 12 6amna o KP):
ypOBEHb HEJJOCTaTOYHO BBICOK. JlOMyIIeHO 10 5 OIHO0K, He CYIIECTBEHHO BIMAIOMINX HA KOHEUHBII pe3yNbTaT, HO X0 PelleHHs
BepHbIil. CTyI€HT MO>KET OTBETUTH JIMIIb Ha HEKOTOPBIE U3 33[aHHBIX BOIIPOCOB, CBS3AHHBIX C IIPOEKTOM.

- [ToporoBelit ypoBeHs OCBOCHUS KOMITETCHITHH HE ChOPMHUPOBaH, OIIEHKA «HEYAOBIETBOPHUTEIRHO» (MeHee 15 6ammos mst KT,
MmeHee 12 6amnos amst KP): paboTa BBITIONIHEHA HA HU3KOM ypoBHe. J{omymieHs! rpy0sie omOku. Penenne npuHINIHANBEHO He
BepHO. OTBETHI Ha CBA3aHHBIC C IIPOESKTOM BOIPOCH OOHAPYKHMBAIOT HEMIOHMMaHHUE NPEJIMETa U OTCYTCTBHE OPHEHTALUH B
Marepuae mpoeKTa.

2. METOJUYECKHUE MATEPHAJIbI, OTIPEIEJISIOIIME ITPOLIEYPbl OLIEHMBAHNS 3HAHUM, YMEHUIA,
HABBIKOB U (MJIN) OTIBITA IEATEJIBHOCTHU, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUA KOMITETEHI{MIA
VII: 2021 _21.03.01.plx.plx cTp. 23

OOmmit MopsIIOK MPOBECHNUS MIPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (VJTH) OIBITA IESATEINEHOCTH, COOTBETCTBHE
MHIUKATOpaM JOCTIKEHHs C(hOpMHUPOBAHHOCTH KOMIIETEHIIMI OTIpe/IeNicH B CIEAYIOIIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. [TonoxxeHue o Tekyiei arrecranuu 3Hanui obydaromuxcss B HUMU JITAY (B nelcTByOIIEH peaaKium).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTalNK 00YJAIOIINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOIICH peqaKiunm).
JIOKyMEHTHI pa3MeIeHs! B CBOOOIHOM focTyte Ha opunuansaoM caiite HUMU lorl’AY https://ngma.su/ B pa3nene: ['maBHas
ctpanuua/Ceenenus 06 o6pa3oBaTenbHON opranu3zanui/JIokanbHpie HOPMaTHBHBIE aKTHI.

6.4. ITepeyeHb BUIOB OIEHOYHBIX CPEICTB

1. OHEHOYHBIE CPEJCTBA TEKVYIIEI'O KOHTPOJILA:

- TECTBI HJIM OMJIETHI JUTS TIpoBeaeHHs mpoMexyTouHoro koHTpous (ITK). XpaHsrcs B OyMaXkHOM BHJE Ha COOTBETCTBYIOIIEH
Kadenpe;

- pa3aensl HHAUBHY aJbHBIX 3aJaHUl (MIMCBMEHHBIX PadoT) 00yUJaIomInXCs;

- TOKJIa]1, COOOIICHHE TT0 TeME MPAKTUIECKOTO 3aHSTHS,

- 3aJla4M ¥ 3aJaHUs.

2. OIEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:

- KOMILIEKT OHJICTOB JJIs SK3aMeHa/3aueTa. XpaHUTCs B OyMa)KHOM BHJIC Ha COOTBETCTBYIOMLICH Kadenpe. [10UIeKUT exxeroqHoMy
OOHOBJICHHIO U TIEPEyTBEPXKACHUIO. UKCII0 BApHAHTOB OMIICTOB B KOMILJICKTE HE MEHEE YUCIIa CTY/ICHTOB Ha 3K3aMeHe/3a4eTe

7. YHEBHO-METOINMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXY JIA)

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue I/ISZ[aTeJ'ILCTBO, roa

JI1.1 | Makcumos B.II. MatemaTHueckoe MOJIENUPOBaHHE: Kypc JIEKIHA [ CTYICHTOB Hosouepkacck: , 2014,
OYHOU ¥ 3204HOM (hopM 00yUeHsI IO HampaBiieHUo "Ha3zemHbIe
TPaHCTIIOPTHO-TEXHOJIOTUYECKHE KOMILIEKCHI" U "OKCITyaTanus
TPaHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMILIEKCOB" |

JI1.2 | Kamraesa C. B. MatemaTHueckoe MoJIenupoBaHue: yueOHoe nocooue Iepms: IITATY, 2020,
https://e.lanbook.com/book/156
708




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI1.3 [Kopobosa JI. A., Maremartiueckoe MOJICITUPOBAaHUE: IPAKTUKYM: yueOHOe Boponex: Boponexckuit
Byraes 0. B., nocobue roCy1apCTBEHHBII
Yepnsepa C. H., YHHUBEPCUTET HHKEHEPHBIX
Cagonona 0. A. TexHonorui, 2017,
https://biblioclub.ru/index.php?
page=book&id=482006
7.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTAaBHTEITH 3arnaBue W3narenbcTBO, roj
JI2.1 |bats M., Teoperudeckas MexXaHUKa B IpUMepax M 3a1adax: yaeoHoe Cankr-IletepOypr: Jlans, 2013,
Moxanenunaze I'.10. mocobune
JI2.2 | bats M., Teoperudeckas MeXaHrKa B IpUMepax M 3ajadax: yaieoHoe Cankr-IletepOypr: Jlaus, 2013,
Ioxanenunze [.1O. nocobue
JI2.3 | ABepuenkos B. ., OCHOBBI MaTEMaTHYECKOTO MOJETUPOBAHUS TEXHUIECKIX Mocksa: ®JIMHTA, 2021,
demopos B. I1., cucteM: yueOHOe mocooue https://biblioclub.ru/index.php?
Xetidpern M. JI. page=book&id=93344
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 |VY3aun B. M. MartemaTtrueckoe MOJICITHPOBAHHE: METO] aHAIIU3a Cankr-IletepOypr:
pa3MepHOCTH: yIeOHO-METOJIUECKOe IToco0ue Yuusepcurer U'TMO, 2019,
https://biblioclub.ru/index.php?
page=book&id=564012
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOI ceTu "UnTepHeT"
7.2.1 Od¢urnmanbhelii caitt HTMA ¢ moctymnom B www.ngma.su
ANIEKTPOHHYIO OHOINOTEKY
722 OnexrpoHHas 6MOMMOTEKa CBOOOIHOTO TOCTYI www.window.edu.ru
7.2.3 [MopTan yueOHUKOB 1 AUCCEpTAIUI https://scicenter.online/
724 YHusepcurerckas nHdopmanmonnas cucrema Pocenst | https://uisrussia.msu.ru/
(YUC Poccust)
7.3 IlepeveHb MPOrpaMMHOr0 odecnedeHHst
7.3.1 Cucrtema TpexmepHoro moaenupoBarus KOMITAC CyO6nunen3uonssIii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensunonnoe cornamenne KAJI-15-
0377)
732 Autodesk Academic Resource Center (Autocad 2022, | CormnamieHue o IperoCTaBICHIH JUIEH3NH U OKa3aHUN
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.3 AdobeAcrobatReader DC JInueH3nOHHBIN OTOBOP HA MPOrpaMMHOE obecrieueHue s
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpouno).
7.3.4 Googl Chrome
7.3.5 Yandex browser
7.4 IlepedyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 Ba3zer manasix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
7.4.2 Basel nanueix OO0 "PernoHanbHbIH
MHGOPMAIMOHHBIA MHICKC TUTUPOBAHHS"
7.4.3 basbr manabix OOO Haydnast anmekrpoHHast http://elibrary.ru/
O6ubnmmoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUITJIMHBI (MOAY JIST)
8.1 2405 CrnenuanbHOE TOMEIIEHHE YKOMITIEKTOBAHO CHEHAIH3UPOBAHHON MeOeIbio 1 yaeOHO-

HaIJSITHBIMU TOCOOUSIMU, BKITIOYAsI MAKEThI, TUIAKaThl, CTCH/IbI, HATYpHbIe 00pa3ubl — 7 wT.; 3
MapThl (3ENIEHBIX) MO/ WLTIOCTPALMOHHbIN MaTepua; 4 mKada coBeTCKoro oopasia; OrHeTyIuTesb
- 1 mt.; Jocka — 1 mit.; PabGoune mecra ctyneHToB; Pabouee mMecTo mpermomaBaTes.

9. METOAUNYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JTUCIIUITIJIMHBI (MOIYJIS)

1. Tlonoxxenue o Tekymien arrecranuu odydatomuxcs 8 HUMU [ITAY [OnexrpoHHbIi pecypc] (BBEACHO B ASHCTBHE MPUKa30M
qupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. umxk.-menuop. uH-T JloHckoi AV .-Onekrpon. nan.- HoBouepkacck, 2015.-
Pexxum moctyma: http://www.ngma.su

2.TumoBbie (OPMBI TUTYIIBHBIX JICTOB TEKCTOBOW TOKyMEHTAIIUH, BRIOTHACMOH CTyICHTaMH B y4eOHOM Iponecce [ DIeKTpOHHbIH
pecypc] / HoBouepk. unx.-Menuop. uH-T JJoHckoit [AY. - Dnekrpon. naH. - HoBouepkacck, 2015. - Pexxum gocryma:
http://www.ngma.su




3. Ilonosxenue o KypcoBoM npoekre (pabore) 00yyaromuxcs, OCBANBAIOIINX 00pa30BaTeNIbHbIE IPOrpaMMbl OaKanaBpHaTa,
CTIEIMATINTETA, MarUCTPaTyphl[ DIEKTPOHHEIA pecypc] (BBen. B neiicTBre npuka3oM aupekropa Nel20 ot 14 urons 2015r.) /
Hoouepk. umk.-memuop. uH-T JloHckoit [AY.-Onekrpon. gaH.- HoBouepkacck, 2015.- Pexxum moctyma: http://www.ngma.su

4. TTonoxeHne 0 MPOMEKYTOYHOM aTTecTallMi 00YYArOIIUXCS IO MTPOrpaMMaM BBICIIIETO 00pa3oBaHus [ DIEKTPOHHBIH pecypc]
(BBeneHo B neiicTBue npukasoM aupexropa HUMMU Jlonckoit TAY Ne3-OJ1 ot 18 sHBapst 2018 1.) / HoBoUepk. MHX.-MeIHOp. HH-T
Jonckoit 'AY .-Onekrpon. naH. - HoBouepkacck, 2018. - Pexxum noctymna: http://www.ngma.su

[TpucTymnas K U3y4eHHIO AUCITUTLTAHB HEOOXOIUMO B IEPBYIO 0Yepelb 03HAKOMUTBCS ¢ coaepkanreM PI1/]. JIekiun nMEroT 1eITbio
JIaTh CUCTEMATH3UPOBaHHBIE OCHOBBI HAYYHBIX 3HaHUH 00 00IIMX BOMpPOCcax AUCHUILTUHEL. [Ipy nzyueHnn u npopaboTke
TEOPETUYECKOT0 MaTepraa ajsl 00ydJaromxcss He0OX0AUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLIMOHHOM 3aHSATHU MaTepual U JAOIOJIHUTh €r0 ¢ y4ETOM PEKOMEHIO0BAaHHOM 110 JaHHOU
TEME JIUTEPaTyphl;

- TIPY CaMOCTOSITENILHOM M3YYEHHH TEMBI CENIaTh KOHCIIEKT, UCIIOJb3Ys pekoMeHaoBanHble B PI1/] nmureparypHble HICTOUHUKN 1
pecypchl HHPOPMALTMOHHO-TEIEKOMMYHHUKAITHOHHOH ceTH « HTepHeT»
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