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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B cooTBeTcTBUHU ¢ TpeboBanmsimu GI'OC BO no HampapiieHHIO
noaroroBku 15.04.02 TexHomornyeckue MamHbl 1 000pyI0BaHUE.

Pa3paboruuk, a.1.H., mpod. @uankosa E.A.

[Iporpamma omoOpena Ha 3acegaHuu Kadeapbl TEXHOJIOTMYECKOrOo OO0OpYJOBaHUS OT
«24» staBaps 2023 rona, mpotokos Ne 6.

3aB. kadenpoi, K.T.H., 1o1eHT Bunorpanosa 10.B.
Pabouas mporpamma AUCIMILIMHBI COTJIACOBAaHA HA 3aCEAaHUH METOJUYCCKOW KOMHUCCHH
TeXHOJOru4eckoro ¢akynbpTera oT «16» despans 2023 roaa, mpotokoi Ne 6.

[Ipencenarens MeToauyeCcKO KOMUCCHH, K.T.H., Jo1leHT bypmaruna T.1O.



1. Ileab u3y4yeHHus1 AUCHUILIMHBI «MaTeMaTH4eCKue METOAbl B MHKEHEPUH - IIOATOTOBKA K
npodecCHOHAIbHON NESATENbHOCTH B 00JAaCTH MAIIMHOCTPOCHUS, M3Y4YEHHE 3aKOHOMEPHOCTEH,
IOPUHIUIIOB MaTeMaTHYECKOr0 MOJEIMPOBAHUS M INPUMEHEHHE MX Ha IpaKTHKe Ui
MOJIEJTMPOBAHUS TEXHOJIOTMYECKUX ITPOLIECCOB U KOHCTPYHPOBAHMUS aIllIapaToB.

33[[3‘11/[ JAUCHUIIJIUHBI:

— 3HaKOMCTBO C BaXKHEHUIITUMU OCHOBaAaMHM  MaT€MaTH4YCCKOI'O MOZACIINPOBAHUA
TCXHOJIOTHYCCKUX IMPOUCCCOB U OCHOBHBIMU TUIIAMU MOI[GJIGI;'I;

— H3YYCHUC TCOPCTUICCKHUX OCHOB, IMpucMoB u METOJ0B MaT€MaTUu4YCCKOro
MOACIINPOBAHUA;

- BBIpa6OTKa MMPAKTUYICCKUX HAaBBIKOB MaATEMaTHYCCKOI'O MOACIINPOBAHUA
TCXHOJIOTHYCCKUX  IIPOLCCCOB, 3HAKOMCTBO C Ka4CCTBCHHBIMHU H HpI/I6JII/I)KeHHBIMI/I
AHAJIMTHYCCKUMHU MCTOAaMHU UCCICA0BAHNUA MATCMAaTHYCCKUX MOHeHeﬁ;

— IHIPUMCHCHUC MATCMATHYCCKOI'O MOACIUPOBAHUA JJIA PCHICHUA ITPUKIAIHBIX HpO6JICM;

— HCCICAOBAaHHUEC MAaTCMATHYCCKHUX MOI[GJ'IGﬁ Q)HSHQGCKI/IX U TEXHUYECKUX 00BEKTOB.

3agaun npogecCHOHATBHOM AeSITeIbHOCTH BbIIIYyCKHUKA:
— H3yuYeHHUE HAYYHO-TEXHUYECKOW MH(OPMALIMU, OTEYECTBEHHOTO U 3apyOeKHOTO OIbITa
M0 HAIPABJICHUIO UCCIICIOBAHUM B 00JIACTH MAIIMHOCTPOUTEILHOTO ITPOU3BO/ICTBA;
— MaTeMaTH4YEeCKOE MOJICIIMPOBAHUE IPOILIECCOB, OOOPYAOBAHUS W IPOHU3BOJCTBEHHBIX
06’BeKTOB C MHCIIOJIB30BAHUEM CTaHI[apTHI)IX IIaK€TOB U CpCIICTB aBTOMaTI/ISI/II)OBaHHOI‘O
MIPOCKTUPOBAHUS U TIPOBEICHUS UCCIICOBAHUI;

2 MecTo y4yeOHOM qucuuminHbl B cTpykType OITIOII

Wupekc muctumuabl - b1.B.04. JIucummumaa «MaTeMaTHYeCKHEe METOABI B
WH)XEHEpUW» SBISETCA TUCHMIUIMHOM BapUMaTHBHOM 4YacTW JUCHUIUIMH (eaepabHOro
roCyIapCTBEHHOTO 00pa3oBaTeIbHOrO craHgapra Bhiciiero obpasoBanus (PI'OC BO) mo
HarnpasieHuIo NoAroToBku 15.04.02 «TexHOIOrMUECKUEe MALIMHBI U 000pYA0BaHUE», TPOPUITH
MatuHsI ¥ anmapaTthl TUIIEBBIX TPOU3BOICTB.

Obnactu  mpodeccuoHanbHON  NeATeNbHOCTH U cdepbl  NpodheccHOHaIbHOM
JEeSITEIbHOCTH, B KOTOPBIX BBIMYCKHUKHM, OCBOWBILIME MpPOrpaMMy MAarucTparypbl, MOTYT
OCYILECTBIIATh MPO(PECCHOHANBHYIO 1€ TEIHOCTb!

01 OGOpazoBanue u Hayka (B cdepax: peanmsanud 0Opa30BaTEIBbHBIX MPOrPAMM
cpeaHero MpodeccHOoHaNbHOTO 00pa3oBaHus, BbICHIEr0 OOpa30BaHUs, JOMOJHUTEIbHBIX
npo(ecCHOHANBHBIX MPOTpaMM; HAayYHO-HCCIEIOBATENbCKUX M IMPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboToK);

40 CxBo3HbIE BUbI TPO(ecCHOHANBHOM AESITETbHOCTH B MPOMBIIUIEHHOCTH (B cepax:
TEXHOJIOTHYECKOT0 OOECIeYeHHs 3arOTOBUTENHHOIO MPOM3BOJACTBA HA MAIIMHOCTPOUTEIBHBIX
OPEINPUATHIX; TEXHOJIOIMYECKON TMOJArOTOBKM MPOM3BOACTBA JeTalled MAaIlIMHOCTPOCHMUS;
IIPOEKTUPOBAHUS MAIIMHOCTPOMUTENIBHBIX MPOU3BOJACTB, MX OCHOBHOI'O M BCIIOMOTaTEJILHOTO
000py/I0BaHUsI, UHCTPYMEHTAJIBHON TEXHUKH, TEXHOJIOIMYECKOH OCHACTKH; NPOEKTHPOBAHUS
TPAHCIIOPTHBIX CHUCTEM MAIIMHOCTPOUTEIBHBIX IPOU3BOJACTB; pa3pabOTKM HOPMATHUBHO-
TEXHUYECKOH W TIUIAaHOBOM JOKYMEHTAIlMHM, CHCTEMBl CTaHAApPTHU3ALUU M CepTH(PHUKAINH;
pa3pabOTKU CpPEICTB M METOJOB HUCHBITAHUNH M KOHTPOJS KayecTBa MAIIMHOCTPOUTEIHHOU
IPOAYKIUH);

22 IlumeBas MPOMBINIJICHHOCTh, BKJIIOYAas MPOW3BOACTBO HANMUTKOB M Tabaka (B
chepax:  TEXHOJOTHYECKOr0  OOecreueHHs  3aroTOBHTEIBHOTO  IMPOM3BOJACTBA  HA
nepepabaThIBAlONINX MPEANPUATUAX; NPOEKTUPOBAHUSA TMHILIEBBIX U IepepadaThIBAIOIINX
IPOU3BOJCTB, UX OCHOBHOTO U BCIIOMOTaTEIbHOI0 000PYA0BAHNUS, HHCTPYMEHTAIbHON TEXHUKH,
TEXHOJOTMYECKOW OCHACTKH; TPOEKTHUPOBAHUS TPAHCHOPTHBIX CHUCTEM MHUIIEBBIX U



nepepadaThIBAIOMIUX MPOU3BOJICTB;, pPa3pabOTKM HOPMATUBHO-TEXHHUYECKOM W  TUTAHOBOMU
I[OKYMCHTaI_[I/II/I, CHUCTEMBI CTaHIIapTI/IBaI_[I/II/I nu CepTI/I(i)I/IKaL[I/II/I; pa3pa60TKH CpeI[CTB U MCTOI0OB
WCIIBITAHUN W KOHTPOJIS KauyecTBa MpOAYKIHH). B paMkax ocBoeHHss 00pa3oBaTeIbHOU
OpOTpaMMbl  BBIIYCKHUKM MOTYT TOTOBHUTBCS K pEUICHHIO 3agad  [poeCCHOHATBHON
JIEATEIbHOCTH  CIEIYIOIMX THUIIOB: — IPOU3BOJCTBEHHO-TEXHOJIOTMYECKUH; — HAay4dHO-
HCCIICIOBATEIIHLCKHU.

Obvexmbl npogheccUoHanbHOU 0essmelbHOCMU 8bINYCKHUKOS: MAIIIMHBI U 000PYyI0BaHNE
pa3.HI/I‘-IHBIX KOMIIJICKCOB 158 MaLHI/IHOCTpOI/ITCJIBHbIX HpOI/ISBOI[CTB, TCXHOJIOTHYCCKOC
0o0opylloBaHHE, BaKyyMHbIE M KOMIIPECCOPHBIE MAIIUHBI, THUIAPABIMYECCKUE MAIIWHBI,
I I/Il[pOHpI/IBOI[H nu FHI[pOHHGBMoaBTOMaTI/IKa; TCXHOJIOI'NYCCKasA OCHAaCTKa H“ CpGI[CTBa
MEXaHM3allMi W  aBTOMAaTH3alMd  TEXHOJIOTMYECKMX  MPOILIECCOB  MAIIMHOCTPOCHHUS;
HpOI/ISBO[[CTBeHHBIe TCXHOJIOTHYCCKUEC HpOL[GCCBI, nx pa3- pa60TKa U OCBOCHHEC HOBBIX
TEXHOJIOTHH; CpeAcTBa HMH(POPMAIMOHHOTO, METPOJIOTHYECKOT0, JIHArHOCTUYECKOTO |
ynpaBnqueCKoro O6CCHC‘ICHI/I$I TCXHOJOTHUYCCKHUX CHUCTEM JIsdI JOOCTHIKXKCHHA KadcCTBa
BBIITYCKAaE€MbIX M3/€I1Il; HOPMATUBHO-TEXHUYECKAs TOKYMEHTALMSI, CUCTEMbl CTaHIAPTU3ALINU
nu CepTI/I(l)I/IKaHI/II/I, METOABI U CpeIlCTBa I/ICHI)ITaHI/If/'I u KOHTpOJI?I KadycCTBa I/ISI[GJII/Iﬁ
MAIlIMHOCTPOCHHUS.

3. Ilnannpyembie pe3yabTAaThl 00y4eHUsI M0 IUCHUIJIMHE

[Iporecc uzyuenus nUCHUILIMHBI « MaTeMaTHnyecKrue METO/Ibl B MHKEHEPUN) HaIpaBjeH
Ha (opMmupoBaHHE cCleAyImuX KommnereHuuid B cooTBeTcTBUM ¢ ®I'OC BO mo ganHOMy
HaIPaBJICHUIO MOATOTOBKH !

Koa m HanmMeHOBaHHue .
Kon u HauMeHOBaHHe HHAMKATOPA TOCTHKEHUS KOMIIeTeH it

KOMIeTeHIH i
I1IK-5 Cnocoben N-1nks 3HaeT  TEOpPETUYECKHE  OCHOBBI ~ MaTe€MaTH4YEeCKOIrO
paspabarbiBaTh MOJENUPOBAHUSA
MaTeMaTHHICCKOE N-2nks YMeer BBHINONHATE MaTeMaTHYECKOe MOJCITUPOBAHHE

obecrieuenne mozynei IPOIIECCOB MEXAHU3ALUH, aBTOMATU3ALUK [TPOMBIIUIEHHBIX JTMHHHA 110

u CHCTEM .
MIPOU3BOJICTBY MUIIEBOW MPOIYKIIUH.
aBTOMATHU3MPOBAHHBIX
NJ-3nks Brnageer HaBblkamMM — pa3pabOTKM — MaTeMaTHYECKOTO
ITPOMBITIIJIICHHBIX 6 o
- o obecrieyerus ~ MOIyleH M CHCTEM  aBTOMATHSHPOBAHHbIX
NPOH3BOJICTBY IIPOMBIIUIEHHBIX JIUHUH 110 TPOU3BOACTBY IUILEBON NPOAYKIIHH.

MUIEBON NPOJYKINH

4., CTpPyKTYpa U cofep:KaHue Y4eOHO! AMCIUIIIUHBI

OOmumit 00beM UCHMUIIIMHBI COCTABIISET 5 3aUETHBIX €IUHMII.

4.1 CTpyKTYypa IMCHUTIMHBI

Beero 1acon dopma o0yueHHs
Bun yuebnol paboThI Quro
Ouno Cemectp

1
AyIHTOpPHBbIE 3aHITHSA (BCEr0) 27 27
B mom uucne:
Jlexnuu 10 10
[IpakT4eCcKHe 3aHIATUS 17 17
JlaGopatopHbie paboTHI 0 0




CamocrositenpHast paboTa (Bcero) 144 144
KonTtpoms 9 9
Bua npomMeXyTOUHOM aTTecTaluu DK3aMeH OK3aMeH
OO0m1as Tpy10€MKOCTb, YacChl 180 180
3auéTHbIE €TUHUIIBI 5 5

4.2 Conep:xkanue pa3ieioB TUCIUIIHHBI

Pazoen 1. BBenenme. Uro takoe momenu? MecTo MOAEIUPOBAHMS CPEAM METOIOB IMO3HAHUS.
Ompenenenne moaenu. CBoiicTBa Moneneit. Llenmn MomemupoBanHws.

Pazoen 2. Kanaccupuxanusi mopgeseid. MartepuanbHoe MojenupoBanue. MpaeansHoe
MojenupoBaHue. KorHuTHBHbBIE, KOHIIETITyalbHbIE U (HOpPMaAJIbHBIE MOJIEIH.

Pazoen 3. Kiaaccupukanmss martemMaTHdeckmx moaeneid. KiaccudukarmonHbie
npusHaku. Knaccudukanus maTeMaTuyecKux MoJeNeld B 3aBUCUMOCTU OT CIIO)KHOCTH OOBEKTa
MOJIEJIMPOBaHUS.

Pazoen 4. Knaccudukamuss MareMaTHYeCKHX MOJEICH B 3aBUCHUMOCTH OT OIeparopa
MOJIETIH.

Pazoen 5. Knaccuukanuss MareMaTH4ecKHX MOJEJe B 3aBUCHMOCTH OT IapaMeTpoB
mojenu. Kiaccudukanus mareMaTHuecKux MoJienell B 3aBUCMOCTH OT LieJIel MOIETMPOBAHUS.

Pazoen 6. Knaccudukanus MaTeMaTHYECKUX MOJEICH B 3aBHCHMOCTH OT METOJIOB
pean3anuy.

Pazoen 7. O6caenoBanne o0bexkTa MojaenupoBaHusi. KoHuenrtyajibHas MOCTaHOBKA
3ajjaud  MoJienupoBaHMs. MaremaTuueckas MOCTaHOBKA 3ajjaud MoJenupoBaHus. Breibop u
000CHOBaHKE BBIOOpA METO/Ia PEILICHHS 3a/1a41

Pazoen 8. Peasm3zanusi MaTreMaTH4eCKOil MoAeaM B BHAe mporpammsbl 1 JBM.
[TpoBepka anexkBatHOCTH Mojenu. [IpakTHdeckoe HCIOJIb30BAHUE IOCTPOCHHOM MOJETH U
aQHAJIN3 Pe3yJIbTaTOB MOJEIUPOBAHMS

Pazoen 9. Crarmuyeckmii aHaiM3 KOHCTpykuui. Mojenb crnpoca - NpeioKeHHs.
JuHamuka nomynsauuid. Mozens KOHKYpEHLIUN ABYX MOMYJIALNUN. 'apMOHUYECKUN OCIUILIATOP.

Pa3zoen 10. llpuunnbl NOABJIEHUS HeolpeaeJIleHHOCTel U UX BUAbI. MoaenupoBaHue B
YCIIOBUSIX HEONPEAEIIEHHOCTH, ONIMCHIBAEMON € TIO3ULMI TEOPUN HEUETKUX MHOXKECTB.

Pazoen 11. MopenrupoBaHue B YCJOBHAX CTOXACTHYECKOM HeONpeAeJeHHOCTH.
MonenupoBanne MapKOBCKHX CITydallHbIX POLIECCOB.

4.3. Pa3nennbl y4eOHOii JUCHUNJIMHBI U BU/ 3aHATHI

J:i HaI/IMeHVOBaHI/Ie pa3nenos Texumn Jla6. | Ilpakr. CPC Kontp| Bcero,
. y4eOHOM TUCITUTIIIUHEI. paboTHhI | 3aHATHUS 0JIb JacoB
1 | Beenenue. 0,5 4 4.5
2 | Kiraccudukanms Mojenei. 0,5 4 45
3 Knaccudukamms } 1 4 5
MaTeMaTHYECKUX MOJIEICH.
Knaccudukanus mareMaTudecKux
4 | Momenei B  3aBHCHMOCTH  OT 1 4 5
orneparopa MOJENH.
Knaccudukanmst
5 MaTeMaTHYEeCKUX  MoJeleil B 1 4 5
3aBUCUMOCTH  OT  TlapaMeTpOB
MOJICIIH.




Knaccudukanus mareMaTudecKux
6 | Momeneli B  3aBUCHUMOCTH  OT 1 4 5
METOJIOB peaTH3aIIHH.
7 OO0cnenoBanue 00BeKTa 1 5 20 23
MOJCIIUPOBAHUS
Peamuzanusa MaTeMaTUUECKON
8 | Momenu B BHIE MPOTPaMMBI JUIS 1 4 20 25
DBM.
9 CT&TI/I‘ICCKI/II:/I aHajau3 1 4 20 o5
KOHCTPYKITUH.
10 [TpruuHbI _ TOsABJICHHS 1 4 20 o5
HEONPEICICHHOCTEH M X BHJIBI.
MonenupoBanue B YCIOBHSX
11 | croxacTuueckou 1 3 40 9 53
HEONPEICTCHHOCTH.
Bcero 10 17 144 9 180
5 Marpuua popMupoBaHUA KOMIIETCHIUN M0 JUCHHUILIUHE
Ne Ipodeccnonasmpie OO011ee KOJIMYECTBO
L Pa3znenbl, TeMbI JUCHUATUIMHEI KOMITETEHIINU KOMITETEHIH
I1K-5
1 | Beexeuue. + 1
2 | Knaccuguxkaius Moaesnei. + 1
3 | Knaccudukarus MaTeMaTHYECKUX + 1
MOJEJICH.
4 | Knaccudukaiuss mMareMaTHUECKUX MOJCICH B + 1
3aBUCUMOCTHU OT Oo1ri€paropa MOJCIH.
5 | Knaccudukanuss MmareMaTH4eCKUX MoJIeei + 1
B 3aBHCHMOCTH OT TapaMETPOB MOJICIIH.
6 | Knaccudukamnus MareMaTH4eCKHX MoJIeei + 1
B 3aBHCHMOCTH OT METOJIOB PEaJTU3aIIHH.
7 | ObcnenoBanue 00bEeKTa MOJCITUPOBAHUS + 1
8 | Peanmmzanus maTeMaTHYeCcKOW MOACIH B + 1
BHJIE ITporpammel st OBM.
9 | CraTnueckuil aHanu3 KOHCTPYKIIMH. + 1
10 | [IpuumHBl TIOSIBIIEHHS] HEONpPEACTICHHOCTEH + 1
U UX BUJBI.
11 | MoaenupoBaHue B YCIIOBHSIX + 1
CTOXaCTHUYECKON HEONPEIEICHHOCTH.

6 OOpa3oBaTejbHbIE TEXHOJIOTUH

OO0bveM aymuTopHBIX 3aHATHH, Bcero 180 wacoB, B T.4. sneknmu 10 wacoB, mpakTHYECKHE

3agaTusa 17 yac.

74 % — 3aHaTHil OT 00beMa ayTUTOPHBIX 3aHATHH (20 YacoB) - B MHTEpAaKTUBHBIX (popMmax.

Cemec Bun

Tp 3aHAT
us

Hcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBaTeNbHbIE
TEXHOJIOTHH

Komnnuec
TBO
4acoB




(L,
JIP)

1 JI, TP | [IpoGyiemHast JIeKUMsT M TPAKTHYECKOE 3aHATHE HA TEMY: 4
«Perienne WHXEHEPHOW 3a7aud C MOMOIIBI0 MPOTPAMMBbI
FlowWorks»

1 JLIIP | Jlekuusi Bu3yaiM3auusi U MPAKTHUYECKOE 3aHITHE HA TEMY: 4
«Monudukarus mogenu SolidWorksy»

1 J,TIP | [IpoGnemHas JIeKIMs W MpakTHYecKas paboTa Ha TeMYy: 4
«Co3nanme mpoekrta floworksy.

1 JI, JIP | IIpoGiiemHast JIeKIUsl U IMpakTH4deckoe 3ausaTue (Case-study) 4
TUNIA  CUTYallUsS-WUIIOCTpAlUs Ha  TeMmy:  «AHam3
T'HJIPOJIMHAMHUYECHX MPOLIECCOB B BUXPEBOI Kamepe»

1 JI,IIP | Jlexkumsa BH3yanu3anyss M IPAKTUYECKOE 3aHATHUE HA TEMY: 4
«IToaroroBka reoMeTpUYECKON TBEPAOTEIBHON MOAETH IS
pacueTay

HToro: 20
7 YueOHo-MeTOAMYECKOe o0ecre4eHHEe CAMOCTOSATEJbHOH  padoTbl  CTY/IEHTOB.

7.1 Buanbl caMocTOsSITEILHOI paﬁoTbl, IMOPAAOK HX BBINMMOJHCHUS U KOHTPOJIsA

OuneHouHble cpeacTBa AJs TEKYIIero KOHTPOJIA YCIEeBAe€MOCTH, NPOMeXKYTOUYHOI
aTTecTalMu MO0 UTOraM OCBOEHHS 1M CHUITIHHbI

Ne | Pazpeu (Tema) Buaer CPC IHopsaok Bpimonnenuss CPC Meton
n/n| AMCHUILINHBI KOHTPOJIA
1 IToaroroBka Pabora c JIEKUMOHHBIM | Y CTHBIN OIpOC,
Beeente. YCTHOMY OIpPOCY, MaTe€puaioM, } OCHOBHOH VI/I TECTUPOBAHUE
MOATOTOBKA JOMIOJIHUTEIIFHON JTUTEPATYPOH,
K 9K3aMEHY MHTEPHET-PECYPCAMU
2 IToaroroska Pa6oTta C JIGKIITMOHHBIM | Y CTHBIHN
E;:CCH@HM YCTHOMY OIpPOCY,| MaTepuaioM, OCHOBHOH H | ompoc,
I MOATOTOBKA JOMIOJIHUTEIIFHON JUTEPATYPOH, | rectppopamme
K DK3aMEHY MHTEPHET-PECYpPCAMU
3 | Knaccuduxka IToaroroBka Pabora c JIGKIUOHHBIM | Y CTHBIN
ust k JIP, wu [II3, | maTepuaiom, OCHOBHOM 1 | ompoc,
MaTeMaTHu4dec MOATOTOBKA JOMIOJIHUTEIIFHON JIMTEPATYPOH, | rectppopanue
KHX K DK3aMEHY WHTEPHET-PECYpCaAMH
MOJEJICH.
4 | Knaccuguxkarg IToarororka Pabora c JICKITMOHHBIM | Y CTHBIN
ns k JIP, u II3, | matepuaiom, OCHOBHOU 1 | ompoc,
I;I/I;T:/II\SZZIJ/II:I?ICI]; IMOATOTOBKA JIOTIOTHHUTEIIFHOM JIMTEPATYPOH, | recppopanme
IO K DK3aMEHY MHTEPHET-PECYPCAMU
OT omeparopa
MOJCIIN.
5 | Knaccuduka IToxroroska Pabora C JIEKIITUOHHBIM | Y CTHBIH
us k JIP, u II3, | maTtepuanom, OCHOBHOU 1 | ompoc,
MaTeMaTquS IMOATOTOBKA JIOTIOTHHUTEIIFHOM JIMTEPATYPOH, | rectppopanme
KHX MOJeaIeH K 2K3aMEHY MHTEPHET-PECYPCAMHU
B
3aBHCHUMOCTHU
oT
rapaMeTpoB




MOJEIIH.

6 | Kimaccuduka IToaroroska Pabora C JIEKIIMOHHBIM | Y CTHBIN
s K YCTHOMY | MaT€pHUajoM, OCHOBHOM 1 | ompoc,
MaTeMaTI/ILIeS orpocy, JIOTIOTHHUTEIIFHOM JIMTEPATYPOH, | recrppopanme
KHX MOJCISH | MOATOTOBKA MHTEPHET-PECYPCAMU
B K DK3aMEHY
3aBHCHUMOCTH
OT METOJOB
peanu3anum.

7 IToaroroska Pabora C JIEKIIMOHHBIM | Y CTHBIN
O06cnenoBad o
He  oOBeKTd K YCTHOMY | MaTEpHUaoM, } OCHOBHOM vI/I orpoc,
MoJIeIHpOBa ompocy, JIOTIOTHHUTEIIFHOM JIMTEPATYPOH, | recrppopanme
i IMOATOTOBKA MHTEPHET-PECYpPCaMH, MOJATOTOBKA

K DK3aMEHY otuera no JIP

8 IToaroroBka Pa6ota c JICKITUOHHBIM | Y CTHEIN
Peanuzanus k JIP wu [II3, | maTepuanom, OCHOBHOM 1 | ompoc,
MaEeMaTquc BI)IHOJIHevHI/Ie JOTIOIHUTEIIFHOM JMTEPATYPOH, | rectppopanue
KOW MOJENnu | KypcoBOH MHTEpHET-pecypcamu, MOArOTOBKa
B BUJE | paboThI otuera 1o JIP
MPOTrpaMMbI M IIOJrOTOBKA
s OBM. K TECTUPOBAaHHIO

1 DK3aMEHY

9 Ilonroroska Pabora c JIGKIIMOHHBIM | Y CTHBIN
CratuteciH ELIHEJI:HCII;II/IG i ﬁiﬁiﬁ?ﬁnoﬁ OCH;;;(;I;TypoﬁH onpo
arajs KYpCOBOM MHTEPHET-PECYPCAMH, noz[rOTOBKe; TECTHPOBAIHE
KOHCTPYKIIH
i paboThI otuera o JIP

1 MOATOTOBKA
K 9K3aMEHY

10 IToaroroBka PaGota c JICKITUOHHBIM | Y CTHEIN
[Iprunnb k JIP wu [II3, | maTepuanom, OCHOBHOU 1 | ompoc,
IOSIBJICHUS BI)IHOJ'IHGVHI/IG JIOTIOTHHUTEIIFHOM JMTEPATYPOH, | rectppopanue
HEOIpeeIIeH KypCOBOM MHTEPHET-PECYpPCaMH, IOATOTOBKA
HOCTEH W UX | paboThI otyera no JIP
BUJIBI. 1 MOATOTOBKA

K DK3aMEHY

11 | MonenupoBa IToaroroBka Pabora C JIEKOIUOHHBIM | Y CTHBIN
HHE B |k JIP wu II3, | maTepuanom, OCHOBHOM ¥ | ompoc,
YCIIOBUSIX BBIHOJIHeuHI/IC JIOMOJIHUTEIIBHOM TUTEPATYPOH, | rectppopanme
CTOXacTH4ec KYpCOBOM WHTEPHET-PECYpCaMH, MOJATrOTOBKA
KOM paboThI otyera 1o JIP
HEOIpeeTeH M TIOJIrOTOBKA
HOCTH. K 3a4eTy

7.2 KoHTpoJIbHBIE BONPOCHI /IS CAMONIPOBEPKH

HaumenoBanue pasnenos
y4eOHOM TUCIUIINHBI

Tembl ya4eOHOTO Kypca JJIsi CAMOCTOSITEIbHOTO U3YICHUS U
KOHTPOJIbHBIE BOMPOCHI JJIsl CAMOTIPOBEPKHU

Knaccudukanmst momeneii.

1. AnroputM. SI3bIKM HU3KOTO U BBICOKOTO YPOBHSI.
2. MaremaTnueckast MOJEIb.
3. DOMmnupuueckne, eHOMEHOIOTUYECKHUE U JETAIhHBIC MOICIIH.
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4. ITapametpsl Mmoaenu. [Ipsimast u oOpaTHas 3a7a4u.

5. Buapl 1 neiam MareMaTu4eckoro MoJIeJIMPOBAHMS .
[Ipssmoro noucka Xyka - J[>kuBca, METOJ CKOPEUIIETO CITYCKa,
meTon HrroToHa.

6. MoaenupoBaHue Kak criocod MpOBEPKH TUIOTES.

7. O6paboTKa TaHHBIX SKCIEPUMEHTA KaK pelIeHre 00paTHOI
3a/1a4¥ MaTEMaTHUYE€CKOT0 MOJIETTUPOBAHHUS .

8 OcoOCHHOCTH BBINOJIHCHUS BhIunclieHu Ha DBM. Jlnama3oH u
TOYHOCTbH MPEJCTABICHUS YUCEI.

9. Ilonck MuHMMYMa (DYHKIIUU OJTHOM TTEpEMEHHOM. MeTo bl
30JI0TOTO CEYCHUS U KBaAPATUUHOU UHTEPIOJISALINY.

10. Munumuzanust GyHKIUU HECKOJIbKUX MEPEMEHHBIX: METO/I

Knaccuduxarms
MaTeMaTHYeCKUX MOJeei B
3aBHCHUMOCTH OT oIlepaTopa
MOJIEIH.

1. YacTHblli cayyall MUHUMH3ALUU CYMMBI KBaJpaTOB: METO
I'aycca - HproTOHA.

2. O6paboTKa JaHHBIX METOJIOM HAUMEHBUINX KBaJIpaTOB
(MHK). JIuneiinsiit MHK.

3. UnucneHHOe UHTErpUpOBaHHE OOBIKHOBEHHBIX
mudpepenunanbabX ypaHenuit (OY): pemenue 3agaqu
Komn.

4. TloHaTHE yCTOMUNMBOCTHU pEIICHUs. SIBHBIE U HESIBHBIE CXEMBbI
MHTETpUpOBaHUs (Ha mpuMepe MeToza Diliepa).

5. "Xectkue" ypaBHenus. KonnuecTBeHHbIN KpuTEpHii
xecTtkocTu. Ob1ee npecTaBieHue 0 NPUHLUIIAX TOCTPOCHUS
METOJIOB JIJIsl MHTETPUPOBaHUs kecTKkuX cucteMm O/Y.

6. CKOpoCTh peakIiM, KOHCTAaHTa CKOPOCTH peaKLnu, MOPSII0K
peaKkuuu.

7. Peakuuu HyJ€BOTO, IEPBOTO U BTOPOTO MOPSIIKA.

8. Kunetnueckuii aHaM3 CIOKHOW XUMHUYECKON PEAKIIUU C
Y4eTOM Macco M TemI000MeHa ¢ OKPYKaIIIeH cpeoi.

Knaccudukanus
MaTEMATHYECKUX MOJEIEN B
3aBHCHMOCTH OT
apaMeTpoB MOJICITH.

1. Kakue npaBumna sBisitoTCsi OOMUMH MPH KOHCTPYUPOBAHUHU
MUIIEBOTO 000pyI0BaHUsA?

2. Kakue 371eMeHTBI CMATYAIOT TOTYKU TTPHU IUKITHICCKUX H
JWHAMUYECKUX Harpy3kax?

3. Kaknmu criocob6amMu MOXHO YBEITUIHUTH )KECTKOCTh
KOHCTPYKIIMH, HE Tpuberasi K yBeTUYSHHUIO €€ MacChI?

4. B ueM MposBIISIETCS TTOJOKHUTEIbHAS POJIb aBTOMATHU3AIIUN
MaIlIMHBI?

5. Kakue myTu CHW)KEHHS] CTOMMOCTH MAaIlIMHBI CYMIECTBYIOT?

Knaccudukanus
MaTEMaTUYECKUX MOJEIIEN B
3aBUCUMOCTH OT METOA0B
peann3anny.

1. Kakue BUBI TPOM3BOJUTENILHOCTH MALIUH U allllapaToB BbI
3Haere?

2. YTo nmoHUMaeTcs MoJi TEOPETUIECKON MPOU3BOAUTEIHHOCTHIO
MAIIIMH ¥ annapatroB?

3. Uto noHuMaeTcs noja AeHCTBUTENbHOM MPOU3BOIUTENBHOCTHIO
MAIlIMH ¥ annapaToB?

4. Yto moHUMAETCs MO TEXHOJIOTHYECKOMH
MPOU3BOIUTEIFHOCTHIO MAIITMH | arapaToB?

5. Uro Takoe KO3 PUIIMEHT UCIIOIb30BAHNS MAIIUHbI?

6. Kakue nyTu noBbllIeHHs IPOU3BOAUTEIBHOCTH Bbl 3HaeTe?

O0OcnenoBanne 00OBEKTA
MO[[GJ'II/IpOBaHI/IH

1. O6cnenoBanre 00bEKTa MOJCIUPOBAHUS
2. KoHmenTyanpHas W MaTeMaTH4yecKas ITOCTAaHOBKA 33Ja4H
MOJICTTUPOBAHUSL.




3. Meronuku TNpeaBapUTEIbHONH MPOBEPKU KOPPEKTHOCTH
MoJenu

4. Beibop u obocHOBaHME BBHIOOpA METOAA pelieHUs 3amaunlo6.
Peanuzanus MaremMatnueckod MOJENHM B BUAEC IMPOrpaMMbl IJis
OBM

5. [IpoBepka afeKBaTHOCTU MOJEIH

6. @opmanbHOe TOATBEpXKIAeHHE (WM  0OOCHOBaHUE)
aJIeKBaTHOCTHU pa3paboTaHHON Moenu

7. O1leHKa yCTOWYMBOCTH M UyBCTBUTEILHOCTH MOJICITN

8. IlpakTuueckoe HCHOIB30BAHHE MOCTPOCHHON MOAENU U
aHaJIu3 pe3yJIbTaToOB

MOJEIIUPOBAHUS

9. IlporpammHasi peanu3anusi KOHEYHO-PA3HOCTHOTO METOJA.
CX0auMOCTh U YCTOMYUBOCTD

Peanmuzanusa
MaTeMaTUYeCKOU MOJEIU B
BHJIE TTporpammel 111 DBM.

1. AnropuT™. SI3bIKM HU3KOTO U BBICOKOTO YPOBHSI.

2. MaremaTtuueckast MOJIEIIb.

3. DOwmnupudeckue, (EHOMEHOJIOTHYECKHE U JICTAIbHBIC
MOJEIIH.

4. IMapametpsl moaenu. [Ipsimast u oOpaTHast 3a1a4u.

5. Buael u menmum MareMaTH4eCKOTO MOJEIMPOBAaHUS
MonenupoBaHue Kak crioco0 MpOBEPKHU TUIIOTES.

6. O6paboTKa JaHHBIX 3KCIEPUMEHTa KaK pellieHne oOpaTHOM
3a7a4¥ MaTEMAaTH4YECKOI0 MOJIEINPOBAHHUS .

7. OcoOeHHOCTH BBITIOJHEHHS BhIunciieHni Ha DBM. Jlnanazon
Y TOYHOCTB ITPEJCTABIICHUS YUCE.

8. Ilouck MuHHMyMa (GYHKIMH OJHOW mepeMeHHOW. MeTojbl
30JI0OTOTO CEYEHHUS ¥ KBAAPATUIHOW MHTEPIOJISLUU.

9. MuHuMu3anusg (QYHKIMH HECKOJBKHUX IMEPEMEHHBIX: METOH
npsiMoro noucka Xyka - J[>)KuBca, METOJl CKOperuiero cnycka,
Mero HeroTona.

10. YacTHbll ciydyail MUHUMU3ALUA CYMMbI KBaJpaTOB: METO]
I'aycca -HproToHa.

11. O6paboTka MaHHBIX METOJOM HAWUMEHBIIMX KBAJPATOB
(MHK). JIuneiinsiit MHK.

12. Yucnennoe UHTETPUPOBAHUE OOBIKHOBEHHBIX
mupdepenunansubix  ypaBHenuit (O/lY): pemenue 3agaun
Komm.

13. IlonsATHE yCTOMYMBOCTM pelIeHHUs. SIBHBIE M HESIBHBIE
CXEMBbI HHTEIrpUpOBaHus (Ha IpuUMepe MeToaa Jiliepa).

14. "JKectkmue" ypaBHeHusa. Koau4yecTBEHHBIM KpUTEpU
xectkoctu. OOIiee NpeacTaBiIeHrue O MPUHIUNAX MOCTPOSHUS
METOJIOB ISl UHTETPUPOBAHUS )KECTKHUX

cuctem OJ1VY.

CraTHyecKu aHaJIn3
KOHCTPYKIIUMA.

1. Kakue ¢yHKIMM BBHINOJHSAET KHOMKA Y CTAaHOBUTH TJ100aTbHBIN
koHTakT, Set Global Contect?

2. Kakue QyHkuuu BeInoiHseT KHonka Orpannuenus, Restraints?
3. Kakune ¢ynkuuu Beimonaser kHonka Cxxkatue  Pressure?

4. Kakue (QyHKUMM  BBIIOJHSET  KHOIKA Kecrkas
cBs3b,Connectors?

5. Kakwe ¢ynkuum BeIIONHSAET KHOMKAa Temmeparypa,
Temperature?

6. Kakue dynkmuu Bemonnser kHonka TeroBoi motok, Heat
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Flux?

7. Kakue ¢ynkuu BeimonHseT kHomka Cuma peakiuu,Reaction
Force?

8. Kakue gyukiuu Beinosaser kaonka Pexxumbr,  List Modes?

[IpuunHbI NOsBIICHUA
HEOIPEIETIEHHOCTEN U X
BU/IBI.

1. JIBe oCHOBHBIE TPYIIIBI IPUYUH BO3SHUKHOBEHHUS
HEOIPEEIECHHOCTEH?

2. [IpyurHbBI BOSHUKHOBEHHS CYObEKTHUBHBIX
HEOIPEEIEHHOCTEH?

3. Ilpn4nHbBI BOBHUKHOBEHUSI OOBEKTUBHBIX
HEOIPEEICHHOCTEH?

4. IlpuBeaure npuMepbl CyObEKTUBHBIX HEOIIPEIEIEHHOCTEN?
5. [IpuBenuTe mpuMepsl 00bEKTUBHBIX HEOTIPEACICHHOCTEH?

IIpoexTupoBanue
000pyI0BaHUs HA OCHOBE
a’pOTUIPOTMTHAMUYIECKOTO
U TePMOJIMHAMUYECKOTO
MO/JICIIMPOBAHUS B
nporpamme floworks

1. JInst 9ero ucnoib3yrorcs naHenu nacTpymMeHToB FloWorks

2. Yro Brirovaer B cebs [lepeBo ananmza?

3. J1st Kakux 1enei nmpeqHa3HaueH nporpaMMHbBIN POTYKT
FloWorks?

4. YeM oTIMYAIOTCS BHEILLIHSAA 3a/1a4a OT BHYTPEHHEN B IporpaMMe
FloWorks?

5. UTo Takoe «rpaHUYHBIC YCIOBHS U «KPBIIIKHU JJII OTBEPCTHI?
6. [lepeuncnure ciocodbl 0TOOpaKEHUS PE3YILTATOB PACUETOB B

nporpamme FloWorks?

7. Kak ocymecTBisieTcsi BU3yaln3alnuy pe3yIbTaTOB PacyeToB
HerocpeacTBeHHO B okHe SolidWorks?

8. Kak moBbICHTB TPOM3BOAUTEIEHOCTD IPOLIECCOPA IIPH
BBITIOJIHCHUH PACUYETOB?

7.3. Bomnpocsl 1JIsi TPOMEKYTOYHOM aTTecTallNU

1. aiite onpenenenue monenu. Kakue Bunbsl moaeneit Bel 3naere? Jlaiite onpeneneHue
MaTEMaTHYECKON MOJIEIIN.

2 JlaiiTe onpeaesieHUe NIeTEPMUHUPOBAHHON Mozenu. JlaiiTe onpeaeneHue CTOXacTHYeCKON MOJEIIN.
3 Ilepeuncnure OCHOBHBIE 3TAlbl MATEMATUIECKOTO MOIEITUPOBAHUSL.

4 Yo Takoe npsiMble 3a7jaun MaTeMAaTUYECKOro MoaenupoBanus? [lpuseaure npuMepsl.

5 Yro Takoe oOpaTHbIE 3a/jaul MaTeMaTHYecKoro moaenuposanus? [Ipusennre npumepsl.
6 B yem coCTOUT NpUHIMN aHAJIOTUI B MaTeMaTHYECKOM MozenupoBanuu? [lpuBeaure npumepsl.
7 IlpuBenuTe npuMepbl, IEMOHCTPUPYIOIINE YHUBEPCATbHOCTh MATEMAaTUYECKUX MOJENIEH.
8 Uro Ttakoe uepapxus moaenei. [lpusenure npumepsl.

9 PaccmoTpuTe moBeieHrE Ha OECKOHEUHOCTH pEIIeHHs ypaBHEHUs | enbMrobia npu
pa3nn4HbIX BUaax kodddunuenta C.

10 Cchopmynupyiite a1t HEOTPaHUICHHON 00JIACTH TEOPEMY €TMHCTBEHHOCTH PEIICHUS
ypaBHeHUs [ 'enpMrobIa B cirydae oTpunarensHoro kodguiuenra C.

11 Hanmmmute ycnoBue uanydeHns 3oMMepderbaa B TPEXMEPHOM Crydae.

12 Hanumute ycioBus n3iay4eHus: 3oMMepdenbaa B IByMEPHOM CIydae.

13 B xakoM cilydae U AJIsl Uero CTaBsATCs yCIOBUsA U3TydeHus: 3oMMepdenbaa?

14 ChopmynupyiiTe MIPUHLUI IPEJEIbHOIO MOITIOLICHNUS.

15 Copmynupyiite mpuHIMT NPEAEeTbHON aMIUTUTYbI.

16 [IpuBenuTe npuMep MOCTAHOBKU NapLUaIbHBIX YCIOBUI U3ITy4EHUS.

17 Kako¥ u3iny4aresiab Ha3bIBa€TCs KBAAPYIOIbHBIM?

18 Kak cTtaBuTCS 3a/1a4a MaTeMaTHIECKON TEOPHH JUPPAKITAH?

19 Kak craButcs npocreiimas 3anaqa ['ypca?

20 Kak craButcs obmras 3amava ['ypca?

21 Kak craButcs obmias 3amada Ko B mpocreiiniem cirydae.

22 TlocraBbTe 00mIyIO0 33724y Komu.
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23 Kakumu cBOMCTBaMH JTOJDKHA 0071a1aTh KpuBasi C, Ha KOTOPOM CTaBSATCS
JIOTIOJTHUTEIBHBIC YCIIOBHS B 0011e#H 3aqade Komm?

24 Naiite onpenenenne Oynkunu Pumana.

25 IpuBenute npocremuii mpumep ¢pyHkiuu Pumana.

26 Kakue nuddepeHnnanbHbIe ONepaTopbl Ha3bIBAIOTCS COMPSKECHHBIMU?

27 Yto mpou30HAeT, eclii XapaKTepuCTUKa ypaBHEeHUs ob1ei 3agaun Komm nepeceuet
kpuByto C, Ha KOTOPOI 3a7aHbI JOTIOJHUTEIBHBIE YCIOBUS, 00Jiee YeM B OJJHOI Touke?
28 Kak craButcs 3aaada Credana?

29 Kakoii ¢pusndeckuii cMbic nmeeT 3anada Ctedana?

30 B uem cocrout meron nogodus?

31 Kak craBuTcs 3ama4a copOruu?

32 HanuimuTe ypaBHEHUE KUHETUKU COPOLIMU.

33 Yo Takoe uzorepma copobumu? [Ipusenure npumepsl.

34 Yto Takoe aBTOMOJISTBLHOE perieHue?

35 aiite onpezesieHHe KBa3UJIMHENHOTO YPABHEHUSI TETUIONPOBOJHOCTH.

36 ChopmynupyiiTe OCHOBHBIE CBOMCTBA KBAa3WJIIMHEHHOTO YPABHEHHUSI TETUIONPOBOJHOCTH.
37 Yto Takoe TerioBble BOHbBI? IIpn Kakux yCIOBHUAX OHU BO3HUKAIOT?

38 Uro Takoe pexxumsl ¢ oboctpenunem? [IpuBeaure npumepsl.

39 Ilpu kakoM pexxume ¢ 00ocTpeHrueM 00pas3yeTcs CTosYas TeIIoBast BoJaHa?

8 Y4eOHO-MeTOAMYECKOE H HH(OPMAIIMOHHOE 00ecTiedeHHe JUCITUTIIMHBI
(MoayJin)

a) OCHOBHasI JIMTepaTrypa:

1. Aunekcees, I'. B. MaTtemaTuueckue METOJIbI B TUIICBON WHKEHEPUH [ DIEKTPOHHBIN pecypc] :
yuebHoe mocobue / I'. B. Anekcees, b. A. Boponenko, H. U. Jlykun. - DnexkTpoH.naH. -
Cankr-IlerepOypr: Jlanp, 2021. - 176 c. - (YueOHuku nans By30B)( CneuuanpHas
autepartypa). - Bremnss cepuika: https://e.lanbook.com/book/168439

2. Tapacuk, B.Il. MaremaTnueckoe MOJETUPOBAHHE TEXHHUYECKUX CHCTEM [DJIEKTPOHHBIN
pecypc] : yuebnuk / B. II. Tapacuk. - Dnextpon.nas. - Munck : HoBoe 3nanue : UHOPA-M,
2020. - 592 c. - Buemnss ccbuika: http://znanium.com/go.php?id=1042658

3. T'annueBa, A. B. MaremaTnueckoe MOJEIMPOBAHUE M TPOEKTUPOBAHUE [DIEKTPOHHBIN
pecypc]: yueOHoe nocobue / 'annueBa A. B. - Dnekrpon.nan. - Teps: Tepckas ['CXA,
2019. - 92 c. - Buemmnsis cepiika: https://e.lanbook.com/book/134091

4. MareMaTuyeckoe M KOMITBIOTEPHOE MOJICTUPOBaHNE [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / A. H. byrpos, E. 10. KupnuueBa, A. A. MunoBugosa, T. O. Maxankuna. -
OnekTpon.aaH. - Jlyona: I'ocynapctBennsiii yauBepcutet «JlyoHa», 2019. - 71 c. -Baemmass
ccbuika: https://e.lanbook.com/book/154489

0) MOMOJIHUTEIbHAS JINTepaTypa:

1. Hypamun, b. H. Meroasl MareMaTHUeCKOro MOJEIUPOBAHHUS U  IapaMeTpUUYecKOr
ONTUMM3AIMK TEXHOJOTHYECKHX IMPOLECCOB B HMHXKEHEPHBIX pacdeTrax [DIIeKTpOHHBIN
pecypc] : yuebnoe mocobue / b. H. Hypanun, B. C. Kyxrta. - DnekrpoH.naH. - Ypaibck :
3KATY wm. Kawrmp xanma, 2017. - 285 c¢. - Bremnss  ccpuika:
https://e.lanbook.com/book/147887

2. Kowmmccaposa, . . MaTemaTnueckne MOACIH W MaTeMaTHYECKHE METOBl B HH)KCHEPHOM
nene : yaeonoe mocooue / M. M. Komuccapora, H. B. CremanoBa. — Boumorna : Bol'V, 2014.
— 83 ¢. — Texkcr : 3nexTpoHHbIH // JlaHb : 3neKkTpoHHO-OubmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/93072
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3. Hapts, B. 1. biroyHo-MaTpuyHbIil METOJ] MAaTEMATHIECKOTO MOJICTUPOBAHUS MTOBEPXHOCTEH
[DnexTpoHHBIN pecypc] : yuebHoe nocodbue / B. WM. Hapts. - Dnekrpon.gan. - M. : Uudpa-
WNwxenepus, 2016. - 236 c. - BHemHsasa cebuika: http://znanium.com/go.php?id=759903

4. IlnoxotHukoB, K.2. Metoasl pa3paOOTKu MaTEMaTHYECKUX MOJENed U BBIUUCIUTEIbHBIN
JKCTIepUMEHT Ha 0a3e makera Matlab [Dnextponnsiii pecype] : kypc nekmuid / K. D.
[TnoxotHuKoB. - Dnekrpon.fas. - M. : COJIOH-IIpecc, 2017. - 628 c. -

Bremnsis cepiika: http://znanium.com/go.php?id=1015051

B) Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX B 00Oy4YeHMH,
BKJIKOYAs MepeYyeHb MPOrPAMMHOI0 ofecnedyeHUss W HH(POPMANMOHHBIX CHPABOYHBIX
cucTrem

JIMIeH3HOHHOE MPOrPaMMHoe olecrnevyeHme:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OT€YECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpennpustue 8. Kondurypamus, 1C: bByxranrepus 8 (yueOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynsrantllntoc

Kaspersky Endpoint Security s 6usneca CtanaapTHBIN

CB060)1H0 pacnpocrpansieMoc JUICH3IUNOHHOC TPOrpaMMHO€ o0ecreueHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.9. OTCYECCTBCHHO€
SAnnexc.bpaysep

IIpodeccuonanbHoe mporpaMMHoe odecniedeHue, HCMOJAb3yeMoe B 00yyeHue
— Cucrema aBToMaTu3upoBaHHOro npoekTuposanus SolidWorks
— Cucrema aBToMaTH3UpOBaHHOTO NpoekTupoBanust KOMITAC-3D

NudopmManuoHHbIE CIPABOYHbIE CHCTEMBbI

— Enunoe oxHO noctyma K o00pa3oBarelbHBIM pecypcaM — peXUM JOCTyma:
http://window.edu.ru/

— UIC «Koucynprantllroc» — pexxum goctyna: http://www.consultant.ru/

— HMurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHONW HH(OpMAIMHN (CEpBEp PaCKpPBHITUS
uHpopMarmmn) — pexuM jgoctymna: https://www.e-disclosure.ru/

—  HWundopmanmonno-npasoBoii  mopran [APAHT.RU - pexum  nocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs clipaBoyHas cuctemMa «CeapXxo3TexXxHuKa» (Web-Bepcust) - pexum
noctyr: http://gtnexam.ru/

IIpodeccnonanbHbie 0a3bl JAHHBIX
— Hayunas osnextponnas Oubnmorexka €LIBRARY.RU — pexum mocrymna:
http://elibrary.ru
— Haykomerpuueckas 6a3a JaHHBIX SCOPUS: 0a3a NaHHBIX pedepaToB U HUTHPOBAHUS —
pexkum moctyma: https://www.scopus.com/customer/profile/display.uri
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http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri

— Odunmanbapiii caiit depepanbHON CITYKObI TOCYJAPCTBEHHOW CTATHCTHKU — PEKUM
nocryma: https://rosstat.gov.ru/ (OTKpbITBII 10CTYIT)

— Poccuiickas Axkanemus Hayk, OTKpBITBIH JOCTYN K HAy4YHBIM >KypHAJIaM — PEXUM
nocryna: http://www.ras.ru (OTKpbITBIN TOCTYII)

— OdunmanpHelii caiT MHUHHCTEPCTBA CEIIbCKOTO X03s1icTBa Poccmiickoit denepanmu —
pexxum poctymna: http://mex.ru/ (OTKpBITBIN TOCTYI)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

O OnexkTpoHHBIM OubOmMoreuHwri karagor Web HWPBUC — pexum pocryna:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHb — pexxum nocryna: https://e.lanbook.com/

OBC Znanium.com — pexxum goctyma: https://new.znanium.com/

BC FOPAMT — pexum goctyna: hitps://urait.ru/

3bC POLPRED.COM: http://www.polpred.com/

OneKTpOHHas Ooubmmoreka U3JIaTEeIIbCKOTO [EHTpa «AxameMusy:
https://www.academia-moscow.ru/elibrary/ (komtekuus CI10)

o DBC ®I'BOY BO Bosoroackas IMXA — pexum pocryma: https://molochnoe.ru/ebs/

©)
@)
(©)
@)

9 MaTepl/IaﬂbHO'TeXHl/I‘leCKOG o0ecrneuyeHue TUCHUILINHBI

Jlaboparopuu Nell08, 1109, 1110, 1112, ocHamieHHble MakeTaMH OOOPYIOBAHHUS:
amnmnapaTtamu, pabOTalIUMH IO/ JAaBJICHHEM, TEIUIOBOM ammaparypor, 00OpyJAOBaHHEM IS
pas3aciicHusa  JKUAKUX  IMUIICBBIX  HNPOAYKTOB, IMOPHIHCBBIMHA MalllMHaMu, MalllMHaMHu-
aBTOMATaMU,;

JlaGopatopuss Nel105, ocHameHHas mnporpaMMHBIM oOecneueHMeM. B kauyecTBe
POrPaMMHOT0 00ECTIeUeHHsI UCTIONB3YIOTCS POrPaMMBI: OTepalMoHHbIe cucteMbl Microsoft
Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows Professional/ Starter,
Microsoft Windows XP, oducusie makerst Microsoft Office Professional Plus 2003/2007/2010,
Microsoft Office Standart 2013, Autuupyc Kaspersky Endpoint Security mis 6usneca.
DnekTpoHHas nHpopManmoHHo-o0pazoBarenbHas cpena @I'bOY BO Bonoroackas TMXA.

OBECIIEYEHUE OBPA30BAHMUSA J1J14 JIUL C OB3

st obecnieueHusi 00pa3oBaHUS WHBAIUAOB M JIMI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
3/I0pOBbsI peain3alus AUCLHUIUIMHBI MOXKET OCYLIECTBIATHCA B aJalTHPOBAHHOM BHUJE, UCXOAS
U3 WHAWBUAYAIBHBIX TICHXO(DHM3HUYECKMX OCOOEHHOCTEH W TO0 JIMYHOMY 3asBICHUIO
00yyYaroIerocs, B 4aCTH CO3JIaHMsl CIICIIMATIbHBIX YCIOBUH.

B cnenmanbHBIE yCIOBHS MOTYT BXOAWTBH: TPEAOCTABICHHE OTICIHHOW ayTUTOPHH,
HEOOXO/IMMBIX TEXHUYECKUX CPECTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIEr0 HEOOXO0IUMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOP (POPMBI MPEIOCTABICHUS WHCTPYKIIMH IO MOPSIKY MPOBEICHUS
TEKYIIEro KOHTPOJII M TPOMEXKYTOUHOW aTTeCTallid, WCIOJb30BaHUE  CHEIHMATIBHBIX
TEXHUYECKHUX CPEJICTB, IPEIOCTABICHUE TTIePEePhIBA IJIs TIpUeMa MUIIIH, JIEKapCTB U JIp.

Jis auIl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMH 30POBBSI MPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

VY4eOHO-MeToIMYeCKUe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaroIIMXCS M3
Yrciia HHBAJIHJIOB M JIMII C OTPAaHHYEHHBIMHI BO3MOKHOCTSIMU 310poBhs (OB3) npenocraisiroTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3/J0POBbS U BOCHPUATHS HH(OPMAIIH:

JUst I ¢ HapyIeHNUsIMH 3pSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOM (opme,
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— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.
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10 KapTa koMneTeHuii TUCIUIJIMHBI

Ha3zBanue qmucuuniiuHbl (KO M HA3BaHNE HANPABJICHUS MOATOTOBKH)
MatemaTtuueckrue MeTO/Ibl B UHKEHEPUU
(manpasnenne moarotoBku 15.04.02 TexHoIOTHYECKUE MAIIMHBI U 000pYI0BaHNUE)

HGJ'IB JUCHUITIIMHBI

MOATOTOBKA K MPO(eCCHOHANBHON JIeATEIbHOCTH B 00JAacTH MAIIMHOCTPOCHHUS, M3YyUYEeHHE 3aKOHOMEPHOCTEH, MPUHIIUIIOB
MaTeMaTUYeCKOro MOJCIMPOBAHUS U NMPUMEHEHHE WX Ha MPAKTUKE I MOJCIUPOBAHUS TEXHOJIOTHYECKUX IMPOIECCOB U
KOHCTPYUPOBAHUS annapaTos.

3amaun JUCIUTILUIAHBI

3agaum AMCUMIIMHBI:

— 3HAaKOMCTBO C Ba)KHeﬁMHMH OCHOBaAMMU MATEMaTHUYCCKOT'O MOI[CJIHpOBaHI/Iﬂ TCXHOJIOTHUYCCKUX HpOHeCCOB 158
OCHOBHBIMH THIIAMH MOJIEJIEH;

— H3Y4YCHHUE TEOPETHUYECKUX OCHOB, IPUEMOB U METOJIOB MATEMATHYECKOT'O MOJICITUPOBAHHSI,

- BI)Ipa6OTKa HpaKTI/ILIGCKI/IX HABBIKOB MAaTCMAaTHYCCKOT' O MOI[CJII/IpOBaHI/Iﬂ TEXHOJIOTHUYCCKHUX HpOHeCCOB, 3HAKOMCTBO (
Ka4eCTBECHHBIMU U TPUOIMKEHHBIMHA aHATUTHYCCKUMU METOJaMHU MCCIICI0BAHUS MAaTEMAaTHUECKUX MO/ICIICH;

— MPUMEHEHHE MaTEMaTHYECKOI0 MOJICIMPOBAHUS JIJIs PEIICHHUS MPUKIIAIHBIX TPOOIIEM;

— HCCJICIOBAaHUE MAaTEMAaTHYCCKUX MOJIeCH (PU3NUCCKUX U TEXHUYSCKUX 0OBEKTOB.

3agauu npodeccHoOHATbHOI 1esITeTbHOCTH BBIMYCKHUKA:
M3y4YeHHE HayYHO-TeXHUYECKONH HH(POpMAIUU, OTEUYECTBEHHOTO M 3apyO0eHOro OMbITa MO HAMPABIECHUIO HCCIEIOBAHHUI B
00JacT MaTeMaTHYeCKOrO0 MOCITUPOBAHUS TEXHOJOTHYCCKUX IPOIIECCOB M alliapaToB; MaTEMaTHYECKOE MOJICITHPOBAHUE
MpOLIeCCOB, O00OPYIOBaHMS U TMPOU3BOJCTBEHHBIX OOBEKTOB C HCIOJIB30BAHUEM CTAHIAPTHBIX IaKeTOB U CPEACTB
aBTOMaTI/I3I/IpOBaHHOFO HpOGKTI/IpOBaHI/Iﬂ 158 HpOBCHGHI/ISI HCCHC}IOB&HHﬁ;

B nporiecce ocBoeHMs JTaHHOM TUCHHUIIINHBI CTYJAEHT GOPMHUPYET M IEMOHCTPUPYET CISAYIONINE

[TpodeccrnonanbHple KOMIIETEHITUN

Komnerenuuu IlepeueHp KOMIIOHEHTOB TexHonoruu ®opma Crynenu ypoBHEN OCBOEHUS
Nupexc | @opmynupoBka (TuTaHupyembIe pe3yIbTaThl 00yueHus) | (OpPMHUPOBAHMS OLIEHOYHOTO KOMIIETEHIINU
CpeICTBa
ITK-5 Cnocoben NJI-1nk-5 3HaeT TeopeTHueckre OCHOBHI | Jlexkuuu TectupoBanue IToporossbiii
paspabaTbiBaTh MaTeMaTH4YEeCKOI'0 MOACIIMPOBaHUA (YynoBJ1eTBOPUTE/ILHBII)
MaTEMaTHHICCKOE . N-2nk-s Ymeer BbINONHATH | [IpakTHueckue YcTHbIN onpoc Ot 51-64 6an1710B
obecrieueHne MOAYICH M | yarenariyeckoe MOJIETIUPOBAHKE | 3AHSTHS 3HAeT  TEOpETHYECKHE  OCHOBBI
HCTEM .
enere TpoTIEcCoB Mexanmsanuy, | CaMocTosTebHas | DK3aMeH MaTeMaTHIECKOrO MOICTHPOBAHHS,
ABTOMATU3UPOBAHHBIX o
y aBTOMATU3AIUH HPOMBIIUIEHHBIX | padoTa IIpoaBuHyTHIH (X0POLIO0)
IIPOMBIIIIJICHHBIX JIMHUU o o
JUHUWA 10 TIPOU3BOJCTBY IHILEBOU Ot 65-84 6as110B




o MIPOU3BOJICTBY
MUIIEBOI NPOAYKLINH

TIPOTYKITHH.
NJ1-3nk-5 Bnaneer HaBbIKaMU
pa3paboTKu MaTEeMaTU4YeCKOro

obecrieueHUss MOIYJIEH UM CHUCTEM
ABTOMATU3UPOBAHHBIX MPOMBIIUICHHBIX
JMHUM TI0 TPOU3BOJCTBY IHIIEBOI
MPOJTYKIIUH.

WNHTepakTuBHBIE
3aHATHS

YmMmeer BBIIIOJIHATE
MaTeMaTH4YECKOe MOJICIIUPOBAHUE

IIPOLIECCOB MEXaHU3aluH,
aBTOMATHU3AalMKM IIPOMBIIUICHHBIX
JIMHUN o [IPOU3BOJACTBY

MUIIEBON MPOAYKIIUH.
Bricokuii (0TIHYHO)
Ot 85-100 6as10B
Binageer HaBblkaMM pa3pabOTKU
MaTeMaTHUYeCKOro oOecrnevYeHus

MOJYyJIei u CUCTEM
ABTOMATHU3UPOBAHHBIX
NPOMBIIIUICHHBIX ~ JIMHUW 110
IPOU3BOJICTBY MUIIEBOU
MPOJTYKIIMH.
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