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1. IlosicHUTE/ILHAS 3aNTHCKA

1.1 XapakTepucTHKa 06pa3oBaTe/IbHOH NPOrPaMMBbI

JlononuuTenbHas  obmieobpasosarenbHas — (00ILepa3BUBarOllas) IMporpaMma
JIOTIOIHUTENILHOTO 00pa3oBaHUs JeTedl M B3pociblX, peanusyemas DemepanbHbIM
rOCyIapCTBEHHBIM  aBTOHOMHBIM  00pa3oBaTeNbHBIM  YYPEKIACHHEM  BBICIIEro
oOpasoBanusi «HalMOHANBHBIA HMCCIIEOBATENBCKUHA TEXHOJOMMYECKHH YHUBEPCUTET
«MUCHUC» (manee — HUTY MUHCHUC, VYuusepcurer MIMCHUC, Vuusepcuter),
[MpennpodeccrHoHanibHoe 00pa3oBaHHE MO HH)XKEHEPHO-TEXHUYECKOMY HAMPaBICHHION
(manee - Ilporpamma) pa3paboTaHa Ha OCHOBE M B COOTBETCTBHM C HOPMATHBHO-
PaBOBBIMU JOKyMEHTAMMU:

—  ®epepanppiii 3akoH PO or 29.12.2012 . Ne 273 «O0 obpasoBaHuH B
Poccuiickoit ®epepanuu» (B penakuuu PenepansHoro 3akona ot 31.07.2020 Ne 304-
@3 «O BHeceHun msMeHeHuil B @enepanbHblii 3akoH «OO6 obpazoBanuu B PoccHUCKOM
®denepaiumy 110 BOIPOCAaM BOCTIHTaHus 00yJaromuxces») (nanee — 273-@3);

— Vka3 Ilpesupmenra Poccuiickoit ®epeparun ot 07.05.2024 Ne309 «O
HAIIMOHANBHBIX Lle/sX pasBuTHs Poccuu no 2030 roxa v Ha nepcnektuBy 2036 romay;

— Ilpukaz MunucrepcrBa IIpocBemenus Poccuiickorn ®Denepauuu 0T
Ne 629 «O6 yreepsxaenuu [Topsijika OpraHu3aliy U OCYIIECTBIEHUs 00pa3oBaTebHOM
NeSITeIBHOCTH IO JOMOJIHUTENBHBIM 00111e00pa30BaTe/IbHBIM IIPOrpaMMam;

— IlocranoBnenue  [71@aBHOro  rocyJapcTBEHHOIO  CAaHMTapHOro  Bpaya
Poccuiickoit @enpepanuu ot 02.06.2026 Ne 19 «O06 yTBepKAeHHH CAaHUTAPHBIX IPaBHII
CIT 2.4.2.4283-26 «CaHHUTapHO-3MUIEMUOIOIHYeCKre TpeOOBaHHUsl K OpraHH3alusIM
BOCIIMUTAHMS U O0yUeHHUsl, OT/ABIXa ¥ 03710POBIEHHS JIETEW U MOTOAEIKHY;

— TIucemMo MunucrepctBa obpasoBanus U Hayku Poccuiickoi ®enepanuu oT
18.11.2015 . Ne 09-3242 «O nanpasieHud uHGopMaum» (BMecte ¢ «MeTonuecKuMU
PEKOMEH[ALMAMM [0  [IPOSKTHPOBAHHIO  JIOMONHHMTENBHBIX — 00LIepa3BHBAOLINX
nporpaMm (BKJIIO4Yasi pa3HOYPOBHEBbIE IPOIPAMMBI)»;

— Ilpuxas Jlemapramenta o6pasoBanus ropona Mocksel Ne 922 or 17.12.2014 .
«O Mepax 0 Pa3sBUTHIO IONOJHHTENBHOTO 00pa3oBaHMs IE€Tei» (B peJakuud OT
07.08.2015 . Ne 1308, or 08.09.2015 r. Ne 2074, ot 30.08.2016 r. Ne 1035, or
31.01.2017 &. Ne 30, ot 21.12.2018r. Ne 482, npukazos JJOHM ot 23.03.2021 Ne 271, ot
07.10.2021 Ne 555, ot 06.09.2022 Ne 744, ot 24.10.2022 Ne 868, ot 03.04.2023 Ne 271,
or 28.12.2023 Ne 1260, ot 19.01.2024 Ne 42, ot 10.12.2025 Ne IIp-1176);

— JloxanbHBlE HOpPMATHBHbIE AaKTBl 110 00pa30BaTEIbHON [EATEeIbHOCTH
VYHuBepcurera.



Hanpas/jieHHOCTb NporpaMmbl - TexHudeckasd. [Iporpamma HampaBieHa Ha
IOJArOTOBKY OOYYarOIIMXCs K HE3aBUCHMOM JHArHOCTUKE MpeanpodeccHOoHalbHbIX
yMEHHH B 00JIacTH MareMaTHKU, QU3UKU, HHOOPMATUKU U NPAKTHYECKUX 3aJaHHUU I10
IIporpaMMam 00sI3aTeNIbHBIX 3NIEKTUBHBIX KypCOB 110 3D-MoIennpOBaHuIo.

YpoBeHb OCBOeHHSI — O3HaKOMMTeNbHBIH. IIporpamMma mnpenHasHavyeHa [Jis
JOCTYITHOTO U TOHSATHOTO OOBsCHEHUs! 0a30BBIX MOHATHH, METONOB PEIICHHS 3aka4 U
IPUHIMIIOB PabOTHl COBPEMEHHBIX HU(POBBIX HHCTPYMEHTOB 10 MaTeMaTUKe, (PU3KKE
u uHbopmatuke. OCHOBHOE BHHMaHHE YyJensercs (OPMHPOBAHUIO  OOILEro
MpeACTaBIeHUsT O [polleccax MUAarHOCTUKH MNpeArnpopecCHOHANbHBIX YMEHHH U
OCBOEHHIO IIPAKTHYECKUX MOJXO0B B IPOCTOMH (hopMe, MOHATHOHN CTapIlIeKIacCHHKAM.

HoBHu3Ha nporpaMMbl 3aKJIK0YaETCsA B TOM, YTO OHA MpeJycMaTpUBaeT He TOJIBKO
o0y4yeHHe TPAaKTHYeCKHUM HaBblkaM 3D-mojenupoBaHHs, HO ¥ pPacCMOTpeHHE
KJIIOYEBEIX pa3/iejioB MaTeMaTHKH, GU3UKH U UHPOpMaTHKH. Takoi MOoaxXo/ MO3BOJISET
(GopmMupoBaTh y 00yuaromuxcs ITyOOKOe IOHMMaHHWE TEOPETHYECKHX OCHOB M HX
IpaKTHUeCKoe MPUMEHEHHE IPU PEINEHHH KOMILIEKCHBIX WHXXCHEPHBIX W Hay4YHBIX
3aja4. '

AxrtyansHocth [Iporpammel. M3yuenue npejoaraet paciupeHie Kpyrosopa,
aKKyMyJUpOBaHWE 3HAHWM, pa3BUTHE IPAKTHYECKHX KOMIETEHUMH B 0Onactu
MHYKEHEPHO-TEXHUYECKHX JUCLHIUIMH (MAlIMHOCTPOUTENBHOE YepUYeHHEe, TeXHHYecKas
MexaHHKa, IeTald MalliH, KOMIBIOTepHas rpaduka U Jp.), ¢ KOTOPHIMH HEOOXOIUMO
3HAKOMUTHL  OoOyyaromierocs.  AKTyaJbHOCTb  IIPOrpaMMbl  ONpefesercs — ee
COOTBETCTBHEM COBPEMEHHEIM TpeOOBaHMSIM MpeanpodeccHoHalbHOr0 00pa3oBaHus,
HAIpaBJIEHHOrO Ha MOArOTOBKY OOYyJaloIIMXCs K HE3aBHCHMOW OIleHKe KayecTBa
OCBOEHHS IIPEIMETHBIX KOMIIeTeHIIUH. B yclnoBUsX HHHOBAIIHOHHOTO Pa3BUTHS HAYKU U
TeXHUKHM IporpaMma obecreurBaeT (OpMHPOBAHHE MEXIMCLMIUIMHAPHBIX 3HAHHUH,
pa3sBUTHE aHATUTHYECKOrO MBIIUIEHHS M TPaKTHYECKHX HAaBBIKOB IIPUMEHEHHS
IUGPOBBIX TEXHOJOTHH, YTO CrocobeTByeT 3(QHEeKTHBHON MpoheccHOHATBHOM
OpHEHTAIMU U MHTerpaluH 00yJarolMXcs B TEXHHYECKUE U HHXKSHEPHbIC HallpaBIIeHHs
nanpHeiero o0pa3oBaHusl.

ITenarornyeckas uejiecoo0pa3HOCTb

KoHuenmusi [aHHOM  NpoOrpaMMbl — HamlpaBleHa Ha  (QOpMHUpOBaHHE Y
CTApLIEKIACCHUKOB CHUCTEMBl 3HAHMM, NPaKTHYECKMX YMEHHH M KOMIICTCHIMH,
HEOOXOIUMBIX JUIsl YCIEIIHOTO IPOXO0XKIEHUS HEe3aBUCHMOHN MpPeanpo(eccHoHalbHOM
JIMArHOCTUKU M JaibHelIlero npodeccroHansHoro camoomnpenaenenus. ITocpencreom
pellIeHns] KOMILIEKCHBIX TEOPETHIECKIX U MPUKIIAIHBIX 33/la4 10 MarteMaruke, busuke
u° uHQOPMATHKE, a TAK)KE AKTHBHOLO MCIIONB30BAHUS COBPEMEHHBIX LIH(PPOBBIX
MHCTPYMEHTOB, [IPOrpaMMa IOMOTraeT 00y4aroluMesl IPHMCHUTE MONTYYeHHBIE 3HAHUS
B HECTAHJApTHBEIX CHTyalWsX, BbIpaOOTaTh HABbIKA aHaIM3a M IPE3CHTAlUH
pe3yIbTaToB.



[TpakTHKO-OpPHEHTHPOBAHHBIA IMOAXOJ U MEXAMCUMIUIMHAPHBIM — XapakTep
cozlepikaHus 00ecreYrBaoT pPa3BUTUE y OOyHarOIIUXCs aHAJTUTHYECKOTO MBILUICHUS,
CIIOCOGHOCTH K CaMOCTOSTEIBHOMY IIOMCKY WHGOpPMalHUU, KPUTHYECKOH OLEHKE
COOCTBEHHBIX pelIeHHI W aleKBaTHOMY peardpoBaHUIO Ha IPO(eCCHOHABHBIC
BBI30OBEL. B Xoje TIpymnmoBod paboThl (GOPMHUpPYIOTCS HaBBIKM 3()(EKTHBHOM
KOMMYHHUKAIIMH, apryMEHTHPOBAHHOM 3allUThl CBOEH TOYKU 3PEHHUS U KOJUICKTHBHOIO
TPUHATUS PEeLICHUH.

OcBoeHKe IPOrpaMMbl He TOJIBKO IIOBBIIIAET TOTOBHOCTH OOYYaroIIUXCs K
He3aBUCUMOH OLEHKe KadecTBa mpeanpodeccHOHaNbHOro o0y4deHus, HO H
cnoco0cTByeT (OPMHUPOBAHUIO YCTOWYMBOIO HMHTEpeca K HAyYHO-TEXHHUYECKOMY
TBOPHYECTBY U OCO3HAHHOMY IPO(ECcCHOHATEHOMY BBIOODY B Oy IyLIEM.

ITporpamma paspaboTaHa ¢ ONOpoH Ha OOLMe MeNaroruYeCKWe NPUHIHUIIbL
aKTyallbHOCTb, CHCTEMHOCTSb, M0CJIeI0BaTENbHOCTD, IPEEMCTBEHHOCTb,
HHIMBUIYalbHOCTh, KOHKPETHOCTH  (BO3pacT  JE€TeH, HX  HHTEJJIEKTyalbHbIC
BO3MOXXHOCTH), HAllpaBJIEHHOCTH  (BblJEJIEHWE  [JIABHOrO,  CYLIECTBEHHOIO B
o0pazoBaTenbHOU paboTe), OCTYITHOCTh U Pe3yIbTaTHBHOCTb.

1.2. Hennb u 3aga4u

Ilear - (oOpMHpPOBaHME U PA3BUTHE HHTEIUIEKTYAIBHBIX M IPAKTHYECKUX
KOMITETEHIMM, HEOOXOMUMBIX Ul YCIIEIIHOTO INPOXOXKICHUS HE3aBUCHMOW OLICHKH
KauecTBa npeanpodeccronansioro obydyenus. ObecreueHre  IOTMOIHUTENBHOM
0TpabOTKH TPeanpohecCHOHANBHBIX YMEHMH H 3aKpEIUICHUsS HAaBbIKOB PELICHUs
PaKTUKO-OPUEHTUPOBAHHLIX 3a/1a4.

3agaum

Obyuarowue:

— CHUCTEMATH3HpOBAaTh 3HAHUs IO TEOPETHMYECKHM pasfesiaM MaTeMaTHKH,
¢usuky ¥ HHPOPMATHKH, aKTYaTbHBIM [JI IPepodeCcCHOHANBHON AMarHOCTHKH;

—  O3HAKOMHUTH C THIIOBEIMH M YCJOKHEHHBIMU MPAKTUYECKHMH 3aJaHUSIMH,
BCTPEYAIOIMMHUCS Ha HE3aBUCHMOM OLIEHKE;

—  Hay4WTbh IPHUMEHSTH METOJBI PelleHHus 3a/a4, aHaIM3UpOBaTh pe3yIbTaThl U
0(QOPMIIATE PELIEHHUS COTTIACHO MPebsBIAEMBIM TPEOOBAHHUSIM;

—  aKTHBH3HPOBATH MCIIONH30BAHME COBPEMEHHBIX IM(POBBIX HHCTPYMEHTOB (B
T.4. cpelacTB 3D-MoJenupoBaHus, SJIEKTPOHHBIX —KallbKYJISATOPOB, TIPa(HiecKux
PeNaKTOpOB) ISl PELIEH s IPaKTHYECKUX 3a/1ay.

Pazsusarowjue:

—  pasBUBATh AHATMTUYECKOE M KPUTHYECKOE MBIIIEHHE, yMEHHe paboTarh ¢
KOMIUIEKCHOHM MeXIpeIMETHOM! 3a/1a4yeH;

—  (opMHEpOBaTh HABBIKM ApryMEHTHPOBAHHON 3alllUTBI PEIIeHHs, PaboThI C
TeXHUYECKOM TEPMHUHOJIOTUEH, rpapuKaMu, HILTFOCTPALIUSMH U CXEeMaMHU,;



— TIIOBBICHTH CaMOCTOSITEJIbHOCTh OOYyYalOIIMXCSl B IIOMCKE OINTHMAallbHBIX
TIOJIXO/JIOB K PEIICHUIO 3a/1a4.

Bocnumamenvruie:

— (opMHpOBaHHEe HaBBIKOB yMeHMs paboTaTe B TIpyIIe, BECTH CIOp H
KOPPEKTHO OTCTauBaTh CBOE MHEHHUE;

— (QopMmupoBaHHE MPO(PECCHOHANIBPHO 3HAYMMBIX W JIMYHOCTHBIX Ka4ecTB:
YyBCTBA OOILIECTBEHHOI'O MO0JTra, TPYNOMOOMs, KOJIEKTHBH3MA, OPraHW30BaHHOCTH,
JUCIUTTMHUPOBAHHOCTH;

— ¢dopMHpOBaHHE  YCTOMYMBOrO  HHTepeca K  NPOGeCCHOHATBHOMY
CaMOOTIpeIeNIEHHUIO;

— (opMHUpOBaHUE TBOPUECKOI'O MOAX0A K BBITIOIHIEMbIM 3alaHUAM.

OTJMYHTEJbHOH OCO0OEHHOCThIO TMPOrpaMMbl SBJIAETCS OpPHUEHTAlUsA Ha
IIpaKTUYECKHE 3a/IaHKs ¥ UHTErPalus UQPOBLIX HHCTPYMeHTOB (3D-MoaenpoBanue,
3IEKTPOHHBIE  KaJbKYJSTOpBl, Trpaduueckue pelakTopel) B y4eOHBIH mpolecc.
Braromaps 5ToMy ydaluecst He TOJIbKO CHCTEMATU3HPYIOT TEOPETHYECKHE 3HaHH A, HO U
OCBaMBAIOT COBPEMEHHBIE TEXHHYECKHEe CpEeNCTBa IS PELICHHs KOMIUIEKCHBIX
MEXIPeIMEeTHBIX 3aJa4, YTO I03BOJSET MAaKCHMaJbHO NPHOIU3UTL Yy4eOHYIO
IeATeNBHOCTh K PeabHBIM ITPO(hECcCHOHANBHBIM CUTYAIMSIM U MOBBICUTH N'OTOBHOCTD K
He3aBUCHMOI OLIEHKE KauecTBa MpearnpodecCuOHaNbHbIX YMEHUN.

Bospact o0yvaromuxcs: 14-18 ner.

Cpokn peanuzauuu: 48 akaJeMHYECKHX 4acoB, B TOM 4ucie 32 ayIUTOPHBIX
yaca U 16 BHeayIMTOPHBIX.

@opMBbl U pesKUM 3aHATHH

®opMBI IIPOBEICHNSI 3aHATUIL: IEKLIUH, IPAKTHIECKHE 3aHATHA, MaCTEeP-KIaCChL.

®dopMbl OpraHU3aLy e TeNBHOCTH: TPYIIOBbIE U HHAUBUYaIbHO-TPYIIIOBLIE.

HarnonHseMocCTh rpyIIbl: He 6osee 25 4esoBex.

OzxuaeMbie pe3yabTaThl

B pe3ysbTaTe 0CBOSHHS IPOrpaMMbl, 00yJaroLIuecs

OyZAyT 3HATH:

— KIIOYEBblE  TEOpeTHYecKHe TeMbl, HEOOXOOMMbIE I  YCIELIHOro
IPOXO0JKICHUS IUATHOCTUKU 110 MaTeMaTHke, Gpusnke u HH(HOPMATHKE;

— TUIOBBIE M YCIOKHEHHBIE (DOPMATHI npai{mqecmx U TEOpeTUYECKHUX
3aJaH|MH, BCTPEYAOIINXCSI Ha MPeInpopecCHOHAIbHON OLIeHKE;

— BO3MOXKHOCTH COBPEMEHHBIX LHU(POBBIX HHCTPYMEHTOB [UI PEIICHHS
IIPUKJIAIHBIX TPOGECCUOHAIBHBIX 3a/1a4;

—  [OAXOmBl K MEKIMCLHIUIMHAPDHOMY aHalu3y W HHTErpaliyd 3HaHHH IPH
MOJIEIMPOBaHUM U pacyETax.

OYIYT YMETH:




— CHCTEMAaTH3HpOBaTh M IPUMEHSTH IOJMY4YEHHblE 3HAHMS MPH PEIICHHH
NIPaKTHKO-OPMEHTUPOBAHHBIX M MEXIIPEJMETHBIX 3aad I0 MaTeMaThKe, (U3HKe,
nH(popMaTHKE;

— II0JIB30BAaThCA ~ COBPEMEHHBIMM  INPOTPAMMHBIMH  CPEICTBAMH IS
MOJIETUPOBAHUSI, PacyéTa M MPeCTaBIeHNs Pe3yIbTaToB;

—  aHaJIM3UPOBATh BLINOJHEHHBIE 3a/[aHUs, BBIABIATH M HCIPABIATH OLIMOKH,
apryMeHTHPOBATH PelLeHMs;

— paborars B rpymnme, 3(Q(eKTUBHO pacHpeleNaTb POJIM W IOAICPKHBATH
KOJITEKTUBHOE 00CYIK/IEHHE;

—  TIPOABIATHL CAMOCTOSITENIBHOCTh U HMHHUIMATUBY B IIOMCKE OITHMAIIBHOTO
criocoba peleHus MoCTaBIeHHbIX 3a1ay.



2. Coaep:xanue nporpammbl «IIpeanpodeccronanbHoe 00pasoBaHue Mo
HHIKeHEPHO-TEXHUYEeCKOMY HAIIPABJICHHIO»

2.1 YueOHblIii (TeMaTHYeCKH) IVIaH

Pasnen / Tema

AyIHTOpHBIE

yueOHbIe 3aHSATHS

Bueayn.
padoTa

Bcero
ayn.
JacoB

CCKHE

[IpakThu

3aHATHA

CaMocCTosTENb
Hast paboTa

®opmbl
aTTecTal{H
(KOHTpOJIs)

buaoxk 1. MaremaTruka

8

W\ Jlekiuu

5

[IpakTuueckas
pabora

| TpyaoemkocTs

[aa—y

1.1

BekTopbl ¥ KOOPJMHATEI B
POCTPAHCTBE.
VYpaBHEHHE IIOCKOCTH.
PaccTosiaust 1 yriel
MEXKTy TEOMETPHYECKHMHU
00BbEKTaMH

2

—_

1

(%]

1.2

VpaBHEHHs], HEPaBEHCTBA,
CHCTEMBI YPaBHEHUH H
HEPABEHCTB C
napameTpoMm

1.3

[lepuonuyeckue
¢Gysxuuu. YETHOCTE H
HEYETHOCTh (DYHKIIHIH.
DxcTpeMyMbl. CII0KHBIE
GhyHKIHH

0,5 1,5

1.4

Tpuronomerpuyeckue
byHKIMH

0,5 0,5

Buiok 2. HudopmaTHKka

[TpakrHyeckas
pabora

10

2.1

ByneBrb! GpyHKIMH.
Jloruueckue BBIPa)KEHHS.
Tabnuil HCTHHHOCTH

0,5 1,3

22

bazoBele
AITOPUTMUYECKHUE
KOHCTPYKITHH

0.5 0,5

2.3

ANTOpUTM.
[TporpammHBIE CpeCTBa.
[ToanporpaMMEI-
byHKLIHH

BJjok 3. ®usuka

[IpakTHueckas
paboTta

12

ol

3aKOHBI COXpaHEHHs B
MEXaHHKe

0,5 0,5

3.2

Junamuka. Cuna
yrpyroctu. 3akoH ['yka

0,5 1

3.3

DIeKTPOCTaTHKA.
DJIEKTPHYECKOE MOJIE.

0,5 1,5




HanpsbxéHHocTh

SIIEKTPHYECKOTO T10JIs
3.4 | Mexanudeckue 2 1 1 1
Kosie0aHus
3.5 | OcHOBBI TEpMOJIUHAMHKH 1 0,5 0.5 2

4 baok 4. 10 2 8 4 [TpaxkTHyeckas 14
MoaeaupoBaHue pabora
4.1 | OCHOBHBIE IIPHEMBI 2 1 1 2
TPEXMEPHOIO
MOJIeTHPOBAHHSI
4.2 | 3D-npUMHUTHBEIL. 3 0,5 2.5 1 5
Co3zpanue 1
peIaKTHPOBAHUE ICKU30B
4.3 | Co3taHue TPeXMEPHBIX 3 0,5 25 2 5
MoJeJIeH
4.4 | PenakrupoBaHue 2 2 | 3
TPEeXMEPHBIX MOJIEIIE1.
Buzyanuzauus

- HroroBas aTrecrauus Ha ocHoBanuu
COBOKYITHOCTH
BBIITOJIHEHHBIX
IIPOMEIKY TOUHBIX
MPaKTHYECKUX
paboT

Hroro 32 10| 22 16 48

2.2 PaGouas nporpaMmma

1. baok 1. MaTtemaTnka (12 4.)

1.1 BekTopsl M KOOpPOMHATHI B IPOCTPAHCTBE. YPaBHEHHS IJIOCKOCTH.
PaccTOsIHUA B YIJIBI MEX/Y FeOMETPHYECKUMHI 00BEKTaMK

Jexyus, 1 u.. BEeKTOpbI ¥ KOOPAWHATHl B IPOCTPAHCTBE. Y PaBHEHHUS IJIOCKOCTH,
chepbl. DOpMyIIBI PACCTOSHHS MEK/LY JBYMS TOUKaMH; OT TOYKH JIO TIJIIOCKOCTH; MEXKIY
IBYM$ TapajUIeIbHBIMHU IJIOCKOCTSMH. YTOJI MEKAY MPSIMBIMH.

[Ipaxmuueckoe 3anamue, 1 u.. COCTaBlIeHHe YPAaBHEHMH IIOCKOCTH U CQepsl.
BpludcieHre pacCTOSHUAN MeXIy JBYMs TOYKaMH; OT TOYKH 10 INIOCKOCTH; MEXKAIY
JBYM$ TTapajuIebHBIMH IIIOCKOCTAMU. Bbraucienne yria Mexay TpsIMbIMU.

Camocmosmenvhas paboma, 1 u.: PelieHne 3aad Ha HAXOXKASHUE PACCTOSHUH 1
YIIOB MKy TeOMETpUYECKAMH 00beKTaMH. BEIMONHEHHe MPpaKTHIecKOH paboThl B
gacTu TeM Osioka 1.

1.2 YpaBHeHUs, HEPABEHCTBA, CUCTEMBI ypaBHEHUH 1 HEPABEHCTB C NapaMeTpoM
Jexyus, 1 4.: MeTonpl pelleHHs 3a1a4d ¢ 1apaMeTpoM. bazoBele 371eMeHTHhI 15
peleHus 3a7a4 ¢ [apamMeTpoM.




Ipaxmuueckoe 3auamue, 2 u.: CBOHCTBA MOAYI 4YUCIa M HeoOXoIUMBbIE U
JOCTATOYHBIE YCIOBHSA PACMOJIOKEHHs KOPHeH KBaApaTHOro ypaBHEHMs. Peluenue
ypaBHEHWH, HEPABEHCTB, CHCTEM ypaBHEHHI 1 HEPABEHCTB C apaMeTpOM.

Camocmosmenvuas paboma, | u.: Pemenue ypaBHEHUH, HEPaBCHCTB, CHCTEM
ypaBHEHMH U HEPABEHCTB C [IapaMeTpoM. BrIronHeHne NpakTHYeCKOH paboTh! B 4aCTH
TeM Osoka 1.

1.3 Iepuoauueckre GyHKIHU. YETHOCT K HEIETHOCTD (GYHKUIAE. DKCTPEMYMB.
CrnoxHble (HyHKIUH

Jexyus, 0,5 u.: Vccnemosanne ¢ynkuui. Onpenesnexne 4ETHOH HEeuETHOU
dyHsKIuu. DxcTpeMyMbl GyHKIMU. CIOKHBIE (YHKIHH.

Ipaxmuueckoe 3ansmue, 1,5 4.: IlpuMeHeHHEe CBOHCTB (GYHKIMK K pEIIeHHI0
ypaBHeHUi. PelieHre ypaBHEHHUH.

Camocmosmenvuas paboma, 1 u.: Viccnenopanue GyHKIHMH HA NEPUOIUIHOCTB,
YETHOCTB, DKCTPEMYMBL. BBINONHEHHE IPAKTHYECKOH paboTEl B 4aCTH TEM onoxka 1.

1.4 TpuronoMeTpudeckue QyHKIHHA

Jexyus, 0,5 u.: TpuronomeTpudeckue QyHKIMH, KX CBOHCTBA U rpaduKH.

Ipaxmuueckoe 3ansamue, 0,5 u.: Pelienre TPUrOHOMETPUICCKUX ypaBHEHUH.

Camocmosmensras paboma, | u.: PellleHre TPUTOHOMETPUYECKUX YPABHEHUH.
BhINoJIHEHHe IPAKTHUeCcKoi paboThl B 4acTu TeM Oioka 1.

ITpaktuyeckas padora: IlocTpoeHue ypaBHEHHUs IIIOCKOCTH (chepni). Pemenne
CHCTEMBI C TIAPAMETPOM.

2. Baok 2. UudgopmaTtuka (10 4.)

2.1 ByneBsl GyHKUMH. JIOTHYECKHE BBIPAKEHHS. Tabnuiibl MCTHHHOCTH

Jexyus 0,5 u.: ByneBbl (QyHKUMM W BapuaHThl e ONMCAHMS. Jloruueckue
BoipakeHus. TabmuLbl HCTHHHOCTH. 3aKOHBI allreOphI JIOTHKH.

IIpaxkmuueckoe 3aHAMUE, 1,54.: Tloctpoenue TabIML HUCTHHHOCTH CIIOJKHBIX
dyHKIMH. AHain3 TabIMIBI UCTMHHOCTH GYHKIHH. OnTUMHU3alKs BBIUUCIIEHUHM MPH
IIOCTPOSHUU TAOJIUIIBL.

Camocmoamenvras paboma, I u.: TlocTpoeHre TaOIUL MCTHHHOCTH CJIOKHBIX
dyHKIMH. AHanKU3 TabIMIEl KCTHHHOCTA QYHKIUH.

2.2 Ba3oBble aNropuTMUYECKHE KOHCTPYKIHH

Jlexyus 0,5 u.: ba3oBble alrOPUTMHUECKHE KOHCTPYKIIHH.

IIpaxmuueckoe 3anamue, 0,5 .. PaspaboTka anropuTMOB C HMCIIOJL30BAHHEM
6a30BbBIX AITOPUTMHUYECKUX KOHCTPYKIHH.



Camocmosmensnas paboma, 1 4.: OTpaGoTKa HABBIKOB Pa3pabOTKK alrOPUTMOB
C  HCIONb30BAHMEM 0A30BBIX  QITOPUTMMYECKMX KOHCTPYKIHH.  BbIONHEHHE
NPAaKTUYECKON paboTHI B 4aCTH TeM Oiioka 2.

2.3 AnroputM. [IporpaMMHEBIe Cpe/iCcTBa. [ToanporpamMMbl-(QyHKIHHA

Jexyus. 1 u.: BBeneHue B NPOrpaMMUPOBAHHE. AJITOPHTM. IToamporpaMMEI-
(GYHKLHH.

[paxmuueckoe 3anamue, 2 4.: Pa3paboTka anrropurma. Co3gaHue MporpaMMHOIO
koza. TecTupoBaHue paboTOCIOCOOHOCTH porpamMmsl. FIConp30BaHue OAIPOrpaMM-
(GYHKLIHH.

Camocmosmenvuas —paboma, 2 4. OrtpaboTka HaBbIKOB pa3paboTKu
AJTOPUTMUTMA M CO3/{@HHs IPOrPaMMHOr0 KoJa. BrInonHenue NpaKTHYeCcKOH paboThl B
gacTu TeM Osoka 2.

[TpakTuyeckass paborta: BpiOMpaTh M MCHOJL30BATH HeoOXoauMble (DYHKIMH
IIPOrpaMMHBIX CPECTB ISl PEllleHUs KOHKPETHOH 3a1a4H.

3. baok 3. ®u3uka (12 4.)

3.1 3aKoHbI cOXpaHeHus B MexaHuke. KunemaTuka

Jexyusa, 0,5 wu.: 3aKOHBl COXpaHEHHUS HMIyJIbca U SHEPrUH. 3aKOHBI
DABHOMEPHOTO ¥ PaBHOYCKOPEHHOINO [BMKEHHMs, PABHOMEPHOIO IBIKCHHS IO
OKPY>KHOCTH.

IIpakmuueckoe 3aHAMUe, 0,5 w.: OnpeneieHre MeXaHAYECKOH paboTEI
MaTepualbHOM TOYKM MpH MNPSIMOTMHEHHOM NBHKEHHH ITOA JeficTBHEM IOCTOSHHOM
cunbl. Pemenve 3a1au Ha U3MEHEHHE MEXAHMYECKON S9HEPIHH.

Camocmoamenvras paboma, 1 u.: PellieHue 3aad Ha H3MCHECHUE MeXaHN4eCKOH
SHepruu. BhIIONHEHHE IPAKTHYECKOH PabOTHI B 4aCTH TeM Oioka 3.

3.2 Jlunamuka. Cunia ynpyroctd. 3akos I'yka

Jexyus, 0,5 u.: Bropoit 3akon Hetorona. 3akoH Ilackans. 3akoH ['yka.

Ipaxmuueckoe 3ausmue, 1,5 u.: Pelienye 3ana4d Ha IMHAMHUKY .

Camocmoamenvras paboma, I u.: PeleHue 3aaaq Ha THHAMHUKY. BrinosHeHHe
IIpaKTHUEeCKOH paboThI B 4acTH TeM OIioka 3.

3.3 DiexTpocTaTHKa. DieKTpudeckoe rmone. HanpsHx€HHOCTB SNCKTPUYECKOro

noJIst
Jexyus, 0,5 u.: Dnexrpudeckoe none. HanpsxEéHHOCTD SJIEKTPUIECKOro MO
Ipaxmuveckoe 3ansamue, 1,5 4.: Pelienne 3ajia4 Ha SJICKTPOCTATHKY .
Camocmosmenvras paboma, I u.: Pelenue 3aa4 Ha 3JICKTPOCTATHKY.
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3.4 Mexanndeckue KojeOaHus

Jlexyus, 1 u.: CBoGOAHBIE rapMOHUYeCKHe KoneOanus. Y paBHeHHE.

[paxmuyeckoe 3ansmue, | 4.: 3amuch ypaBHEHMs CBOOOJHBIX IapMOHHYIECKHX
xonmebanuii. OmpeneneHne COOCTBEHHOW YacTOTBI M TepHoJa T[apMOHUYECKHX
KoJie0aHuH.

Camocmosmenvras paboma, 1 u.: PelleHne 3a1ad Ha MEXaHU4ECKHE KOICOaHHS.
BhInoHeHHe IPaKTUYeCKOU paboThl B yacTH TeM Oiioka 3.

3.5 OCHOBBI TEPMOJUHAMUKH

Jexyus, 0,5 u.: Tlepsriit 3akoH TepmoauHamuky. Ilpuniuner paboter JIBC u
JPYTUX TETJIOBBIX MAIIIKH.

IIpaxmuueckoe 3anamue, 0,5 u.: Pelienue 3aja4 Ha TEPMOIUHAMHUKY.

IIpakTuyeckass pabora: PelleHue CHUCTEMBl ypaBHEHHWH IWHAMUKH JBIDKCHHS
MaTepUAIIbHOM TOYKH.

4. Baok 4. MoaeaupoBanue (14 4.)

4.1 OcHOBHBIE IPUEMB] TPEXMEPHOI'O MOACIHPOBAHHUS

Jlexyus, 1 4.: OCHOBHbIE IIPHEMBI TPEXMEPHOIO MOJEIUPOBAHHS.

IIpaxmuueckoe 3auamue, Iu.: 3HAKOMCTBO C IPOrpaMMHbBIM obecrieyeHUEM.
OCHOBHEIE TIPHEMBI TPEXMEPHOI'0 MOIEIMPOBAHHUA.

4.2 3D-npumutuBel. Co3maHue U pelakTHPOBAHUE ICKU30B

Jexyus, 0,5 w.: 3D-npumuruBel. Co3fnaHue M PENaKTHPOBAHUE 3CKU3OB.
HastoskeHHe TeOMEeTPUYECKUX Pa3MEPHBIX 3aBHCHMOCTEH.

Ipaxmuveckoe sanamue, 2,5 u.: CosjlaHie 3CKM30B MO HMCXOJHBIM JaHHBIM.
I[IpocTaHOBKa YIpPaBISIOMIKX pasmepos. HanoxeHue reoMeTpUdecKuX pasMEpHBIX
3aBUCUMOCTEH.

Camocmosmenvras paboma, 1 u.: OTpaboTKa HaBBIKOB CO3[aHMs 3CKH30B IO
MCXOMHBIM  JaHHBIM, IIPOCTAHOBKH  YNPABISIOUIMX  pasMepoB M HATOKCHHS
reOMeTPMUECKHMX Pa3sMepHBIX 3aBHCHMOCTEH. BblNmonHeHHe IPaKkTHYECKOH paboThHl B
yacTH TeM Oi10ka 4.

4.3 Co3jiannie TpeXMEPHBIX MOJeen

Jlexyust, 0,5 u.. OCHOBHBIE IIPHEMBI CO3/IaHUs TPEXMEPHBIX MOJIETICH.

[Ipakxmuueckoe 3aHamue, 2,5 u.: Co3lanue TpeXMEpHOU MOJIETIH.

Camocmosmenvuas paboma, 2 4.. OTpabOTKa HaBBIKOB CO3MAHHS TpeXMepHOM
MOJIe)H. BEITOHEHHE IPAKTHIECKON paGoThI B 4acTH TeM OJIoka 4.
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4.4 PenakTMpOBaHUE TPEXMEPHBIX MoJenel. Busyanusanus

IIpakmuyeckoe 3anamue, 2 .. PegakTHpOBaHHWE THUIIOBBIX 3D-mopenen.
[IpMeHeHHe BCIIOMOTAaTeNbHOM TeoMeTpud (IVIOCKOCTH, OCH W TOYKH) IS
penakTupoBaHus TUNOBBIX 3D-Mozeneil. OCHOBHEIE aCleKThl BU3yalH3alluu.

Camocmosamenvuas paboma, 1 wu.: OtpaboTKa HaBBIKOB peIaKTHPOBaHHs
THNOBBIX ~ 3D-Mozeneli ¢ HMCIONB30BaHHMEM  BCIIOMOIaTeIbHOH  IEOMETPHUH.
Busyanuzauus. BeinoniHeHHe npakTiHYeckoi paboThl B 4acT TeM Oioka 4.

[Tpaktuueckas pabora: Co3manue u perakTUpoBaHue 3D-MoJeNH pasITHIHOTO
Ha3HA4YeHWs W pa3IM4YHON CIOXKHOCTH. [IpUMeHeHHe BCIOMOraTelbHOM I'€OMETPUH
(TIOCKOCTH, OCH U TOYKH) UL peaKTUPOBaHMs THIOBBIX 3D-Mozened. Busyanusanus
TpeXMepHOU MOJEIIH.
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3. ®opmMbl aTTECTALUHU U OLIEHOYHbIE MATEPHAIBI

Texymuii KOHTPOJIb

TekyIiui KOHTPOJIb IPOBOAUTCS C LENBIO HENPEPLIBHOIO OTCIICKUBAHUS YPOBHS
YCBOEHHSI MaTepuala M CTHUMYJHpOBaHHs oOydaromuxcs. s peamus3anuy TEKyIero
KOHTpOIIS B Mpolecce OOBSICHEHHS] TEOPETHIECKOro MaTeprana nefaror odparaercst K
00y4aroMMcs ¢ BOIIPOCaMU U KOPOTKHUMU 3aJaHHAMH.

IIporpaMMoii IIpelyCMOTPEHBI IPaKTHYeCKHe PaboThl.

Tpebosanus K 8bINOIHEHUIO NPAKMUYECKUX pabom

Kaxpnas npaxTudeckas paboTa BBIIOJHSETCS HaA IPAKTUYCCKOM 3aHSATHH IO
PYKOBOJCTBOM IIperoaBares. 3aBeplieHHe MPaKTHYECKOH paboThl NPOU3BOIUTCS BO
BpeMsi CaMOCTOSITeIbHOM paboTBL.

Kpumepuu oyenusanus npakmuieckoil pabomol

Kaxpmas mpaxkTudeckass pa®oTa Ho/bKHA OBITH 3aBeplieHa W IpeJCcTaBleHa
(mokazaHa) npernojaBaTelko.

OreHHBaHKe: 3a4TEHO / He 3aUTEHO.

Hrorosasi arrecrauus

Wtorosas aTTecTalys MPOBOJUTCS Ha OCHOBAHMU COBOKYITHOCTH BBITIOJIHEHHBIX
IIPOMEKYTOYHBIX TIPAKTHYECKHX PaboT.
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4. MeToanueckoe o0ecrne4yeHne nporpaMmmbl

Mertopl 00y4eHus, TPUMEHsIEMbIE B IPOrpaMMe:

—  cnoBecHble (YCTHOE U3JIOXKEHHE U 00CyKIeHHE MaTepUaa);

— HaruamHble (IeMOHCTpalusi Tpe3eHTaluil, BHIeo(QparMeHToB, TpadHKOB,
MoJienel);

—  TmIpaKkTHyeckue (pelleHHre TeMaTHYeCKUX ¥ MHTErPHPOBAHHBIX 3a/1a4);

—  aHaIUTUYecKUe (aHalu3 pe3yJibTaToB, 00CYyKIeHUE OLINOOK).

Jliis pa3BHUTHS TBOPYECKOTO MBIIUICHUS U CAMOCTOATENLHOCTH UCTIONB3YIOTCS:
— MeTOJ MPOEKTHBIX 3aJJaHuM;

—  METOJI TOTPYKEHHsI B MEKIPEJAMETHEIE CUTYallHH;

—  MeTo[pbl IOKCKa, cOopa 1 00paboTKu UHPOPMALIKH,

—  HCCIIen0BaTebCKUR U MPoOIeMHBIN TOAXO;

—  aHaJIU3 CIPaBOYHBIX, 3J€KTPOHHBIX H JMTEPATYPHBIX HCTOUHUKOB;

— 00001IeHHE U CHCTEMATU3ALHS [TOTyUE€HHbIX 3HAHWH.

Jlnst obecredeHns HarSIIHOCTH U IOCTYITHOCTH MaTepyaa 3a/1eiCcTBOBaHEL:
—  MyJBTUMeIUHHBIE NPE3CHTALMM U BUICOPOIHKH;

—  CIpaBOYHBIE PECYPCHI;

—  IUIaKTHYecKHe KOMIUIEKTHI (pabouue JIMCThI, pa3aTouHble MaTepHalbl);

CXEMBI, PUCYHKH, MJUTFOCTPALIMK 110 TEMaM MPaKTUKyMa.
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5. Opranu3alHOHHO-TIEATOrHYeCKHE PeCyPChbI

CnenuaJH3HpOBaHHbIe JIA0OPaTOPHH H KJACChl, OCHOBHbIC YCTAHOBKH H
CTEeH/bI

IlaomAaaKa: KOMIBIOTEPHBIH KjIacc € COOTBETCTBYIOLIMM IPOrpaMMHBIM
oGecreueH eM, ayIMTOPUM C MEJIOBOM HIIM MapKEPHOH JOCKOH.

OGopyxoBaHHe H NPOrpaMMHOe oOecneueHue:
JIro6ass CAD-cucreMa, TpeAHa3Ha4deHHas MJIsl CO3JaHUs TapaMCeTpHICCKUX
Moaene.

Onepaunonnas cucrema: Windows 7, Windows 8 1 Windows 10 (Windows RT
He TIOIePKUBACTCs).

Kaaposoe obecnedenue nporpamMmal

PeanuzaTopbl ~ NPOTPaMMBL: npodeccopcKO-NPenoaaBaTeIbCKuil  COCTaB
YuusepcuTera Hayku 1 Texnonoruit MUCUC.

15
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Uzn-Bo ITutep, Mockaa, 2021
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