MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.03.01 UndopmMaTuKa U BHIYHCINTEIbHAS TEXHUKA
HaumeHnoBanue o6pa3oBaTebHOI mnporpaMmmMbl . MHGopManoHHbIe TEXHOJIOTHH NPOEKTHPOBAHUS
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HNMHHOBAIIMOHHBIE TEXHOJIOI'MA TIPOEKTUPOBAHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JlaGopaTopnasi pabora
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

Mockga 2024




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
Bnageney, Ocunos C.K.
[T — ROGAC 7187-05ipovoK-e84c9a91 C.K. OcumnoB

[IpenoaBarenn

COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK
Bnageney, Cokonos B.I.
WaeHTudHKaTop R928a03a7-SokolovVPet-4d1c67c B.H. COKOHOB

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI
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Ceefenua o Bragensue L3N M3

= ; Bnageney, Poranes A.H.

ETE Waermvbmrarop | RD956bad4-RogalevAN-6233a260 A.H. Poranes

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUA AUCHMILJIMHBI:

OCBOCHHEC MCETOOOB, HMCIIOJIIB3YEMbIX IIpHU PEHOICHUMU 3a]ad,

BO3HHUKAIOIIMX B MpoIlecce OOpaTHOrO MPOEKTUPOBAHUS KOHCTPYKTHBHBIX AJIEMEHTOB 00OpPYHIOBaHHS

CHCTEM 3Hepr006ecnequI/I${.
33[[3‘11/[ AUCHHUIIIMHBI

- (hopmupoBanue 3HaHHUI 00 OCHOBHBIX dTanax 0OpaTHOrO MPOEKTUPOBAHUS KOHCTPYKTHUBHBIX

3JIEMEHTOB 000PYAOBaHUS;

- IpHOOPETEHNE HABBIKOB ONPEICIICHNS TEOMETPHUUECKUX Pa3MEPOB U3AEIUH C IIOMOIIBIO
U3MEPUTENIbHBIX UHCTPYMEHTOB U 3D ckaHupoBaHUs;

- MpUOOpETEeHNE HaBBIKOB pa3padoTku 3D moxenel ¢ momonrsio 3D ckaHUPOBaHMS U3/IEIHI;

- IpHOOPETEHNE HABBIKOB OIIPEIEIIEHNs] COCTaBa MaTepualla U3JeINi METOIOM 3JIEKTPOHHON 1
ATOMHO-CHUJIOBOM MUKPOCKOIIHH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC

KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-2 Cnocoben
UCIIOJIB30BAaTh
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH IIPU
IIPOEKTUPOBAHUHU
HayKOEMKHX HU3JEIINN

N-1nk-2 demoHcTpupyet
3HaHWE MIPUHLIUIIOB PaOOTHI
HAYKOCMKHUX U3JICIUH,
CIIOCOOHOCTh IPUMEHSTH
METOJIMKH UX MTPOSKTUPOBAHUS

3HATh:

- METO/IbI, HCIIOJIb3YEMBIC MTPH
OTIPE/ICIICHUU TEOMETPUICCKUX
IapaMeTpoB U COCTaBa MaTepHala
KOHCTPYKTHUBHBIX JICMCHTOB
00opynoBaHusl.

YMETh:
- OIPEIENISTh TCOMETPHICCKHE TTapaMeTPhI
KOHCTPYKTUBHBIX JIEMEHTOB
000py1I0BaHUS C TIOMOIIBIO
M3MEPUTENbHBIX HHCTPYMEHTOB.

I1K-2 Cniocoben
UCII0JIb30BaTh
UH(POPMaLMOHHbIE
TE€XHOJIOTHH NPU
IIPOEKTUPOBAHNUHU
HayKOEMKHX HU3JeIINN

N-2nk-2 OcymecTBasier
F€OMETPUUYECKOE U
MaTeMaTu4yecKoe
MOJIETMPOBAaHUE MPOIIECCOB U
00BEKTOB C IPUMEHEHUEM
MH(OPMaLMOHHBIX
TEXHOJIOTUI

YMETB:
- OIIPEACIIATh T€OMETPUUECKUE TTaPAMETPHI

KOHCTPYKTUBHBIX 2JICMCHTOB
000pyI0BaHUS C TOMOIIIBIO cpencTB 3D
CKaHUPOBAHUS;

- OTIpENIEISITh COCTAaB MaTepHasa
KOHCTPYKTUBHBIX 3JICMCHTOB
000py/OBaHusl.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHON mporpamme
HNudopmanmonnbie TexHodoruu npoektupoBanus (nanee — OITOIT), nanpasnenust moarorosku 09.03.01

I/IH(I)OpMaTI/IKa K BBIYHUCIUTCIBbHAA TCXHUKA,

OaxanaBpuar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

YPOBCHB 06p3.30BaHI/ISIZ BBICIICC 06pa3OBaHI/IC -

Pe3ynbrarhl 00yueHus, MOIyYEHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BBenenue B oOpatHoe 62 7 16 - 16 - - - - - 30 - Camocmosamenvnoe usyuenue
MPOEKTUPOBAHHE meopemuuecko2o mamepuana: VIsyaenue
m3nenuid. OnpeneneHue JOIOIHUTENEHOTO MaTepHaa o pasieny
FE€OMETPUUYECKUX "OnpezeneHne reoOMeTPUIECKUX apaMeTpoB
napameTpoB KOHCTPYKTUBHBIX JIEMEHTOB 000pynoBaHus"
KOHCTPYKTHUBHBIX ITodzomogKa K mexkyuiemy KOHmponio:
3JIEMEHTOB [ToBTOpeHue marepuana no pasaeny "Bsenenue
o0opynoBaHus B 00paTHOE MPOCKTUPOBAHUE N3ACTHH.
11 Oranbl )KU3HSHHOTO 22 6 - 6 - - - - - 10 - Onpenenenye reoMeTPUIECKUX MapaMETPOB
LIUKJIa 000pYI0BaHuSI. KOHCTPYKTHBHBIX 3JIEMEHTOB 000py10BaHU"
OCHOBHEIE STaIlbl Iloozomogka Kk 1adopamopnoii pavome: J1ns
pa3paboTku BBITIOJTHEHHS 33/1aHUH 110 JTa00paTopHOW padoTre
KOHCTPYKTOPCKOH HEOOXO/IMMO TIPEBAPUTENHHO U3Y4UTh
JIOKYMEHTALMH U3/IeNns oInucaHue J1abopaTopHOi paboThI U
C IPUMEHEHHEM MHCTPYKIIHIO paboThl ¢ 000PYA0BaHUEM.
METOJIOB 00paTHOTO H3yuenue mamepuanog 1umepamypHbix
MIPOEKTUPOBAHMUSL. UCMOYHUKOG:
1.2 Omnpenenenne 22 6 - 6 - - - - - 10 - [1], 112-117
pa3sMepoB H3JIEIHIi C [2], 89-92
ITOMOIIBIO [3], 5-9
M3MEPHUTEIIBHBIX
MHCTPYMEHTOB.
13 Onpenenenve 18 4 - 4 - - - - - 10 -
TreOMETPUYECKIX
rapaMeTpoOB U3JIENHs C
nomo1sio 3D
CKaHHUPOBAHHUSL.
2 Omnpejenenne cocrapa 46 16 - 16 - - - - - 14 - Ilodzomoeka Kk mexyuiemy KOHmMpoao:

4




HOBTOpeHI/Ie MaTepuajia no pasaciy

Mmarepuana
KOHCTPYKTUBHBIX "OnpezeneHye cocTaBa MaTepuana
JJIEMEHTOB KOHCTPYKTHBHBIX 3JIEMEHTOB 000py10BaHus".
000pyI0OBaHUS. Ilodzomoeka k 1adopamopnoit padbome: Jns
2.1 00630p MeTO0B 26 8 - 8 - 10 - BBITIOJTHEHHSA 3alaHUH 110 1a00paTopHOH padoTte
aHaIM3a MaTepHaJIoB. HEOOXOANMO TIPEIBAPUTENBHO U3YIUTh
OCHOBBI ANIEKTPOHHOH omnucaHue J1abopaTOpHOi padOTHI U
MHUKPOCKOIIHH. HMHCTPYKIHIO pabOThI C 000PYAOBAHUEM.
2.2 OCHOBBI aTOMHO- 20 8 - 8 - 4 - CamocmoamensHnoe usyuenue
CHJIOBOW MHKPOCKOITHH. meopemuueckoz2o manepuana: 3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"OmnpeneneHue cocTaBa MaTepuaa
KOHCTPYKTUBHBIX JIEMEHTOB 000pyA0oBaHUs."
H3yuenue mamepuanoe 1umepamypHbix
UCHIOUHUKOB:
[1], 218-228
[2], 103-108
[3], 26-31
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 obpamnoe npoexkmupogarue usdeauti. OnpedeneHue 2eoMempuyecKux
napamempos KOHCMPYKMUBHbIX INeMEHMO8 000pY008aHsL

1.1. Dransl )KM3HEHHOTO IMKJIa 000pyAoBaHus. OCHOBHBIE ATAIbI pa3padOTKU
KOHCTPYKTOPCKOM JOKYMEHTALMU U3/IeNIHs C IPUMEHEHUEM METOZ0B 00OPaTHOTO MPOEKTUPOBAHMSL.

[ToHsTHE )XKU3HEHHOTO LUKJIa 000pyaoBaHus. OCHOBHBIE 3TAlbl U CTATUM >KU3HEHHOTO LUKJIA
obOopynoBanus. OTinyre NpSAMOro U OOpPaTHOTO MPOCKTHUPOBAHUS KOHCTPYKTHBHBIX 3JIEMEHTOB
000pyI0OBaHUAL..

1.2. Onpenenenuie pa3MepoB U3JETUNA C TOMOIIBIO U3MEPUTEIbHBIX HHCTPYMEHTOB.

OcHOBHBIE METOJIBI M3MEPCHHs JOMYCKOB M TIOCATOK COCIWHEHWH Y3JI0B 00O0pYIOBAaHMS.
OcHOBHBIE METO/IbI U3MEPEHUSI OTKJIOHEHHUS (OPMBI PACHOIOKEHUSI MIOBEPXHOCTEH U OCeil y3II0B
000pyI0BaHUAL..

1.3. Onpenenenre reOMETPUYECKUX MTAPaMETPOB U3IENIHS C TOMOLIbI0 3D CKaHUPOBaHUS.
[Tpunuunsr pabotel 3D-ckanepa. Bunpl ckaHepoB, TEXHOJOIMM M METOJbl CKaHMPOBAHMUSI.
Ob6nako Touek 3D ckanupoBanus. Pazpadorka 3D moaenu Ha ocHOBE 00JIaka TOYEK..

2. Onpedenenue cocmasa mamepuaiad KOHCMPYKIMUGHbIX 21eMeHmMo8 000pY008aHUSL.

2.1. O630p MeTO10B aHanM3a MaTepuaaoB. OCHOBBI ANEKTPOHHOU MUKPOCKOIIUH.

Krnaccudukanus METO[0B OINpeAeNieHUs COCTaBa MaTephaja KOHCTPYKTHBHBIX 3JICMCHTOB
o0opynoBaHus. DIEKTPOHHAA MHKPOCKOMHUS — METOI U ero 0coOeHHOCTH. OCHOBBI pabOThI
AJIEKTPOHHOI'O MUKPOCKOIIA..

2.2. OCHOBBI aTOMHO-CHJIOBON MUKPOCKOITUH.
ATOMHO-CHIJIOBasi MHUKPOCKONHSI — METOX U €ero ocobeHHocTu. OCHOBBI pabOTHI aTOMHO-
CHJIOBOTO MHKPOCKOIIA..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. AHanu3 pe3ynbTaToB 3JIEKTPOHHON MU ATOMHO-CHJIOBOH MUKPOCKOIIUY JleTaleil
000pyI0BaHNS;
2. Pazpabotka 3D Mojienu u3aenust Ha OcHOBe 00J1aka TOUeK, MoydeHHoro myrem 3D
CKaHUPOBAHUS;
3. Onpenenenne OTKIOHEHHS (POPMBI U PAaCIOI0KEHUS TOBEPXHOCTEH neTanen
000pyI0BaHNS;
4. OnpeneneHue AOMYCKOB M IOCAJOK COETUHEHUH y3JI0B 000py10BaHHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenune wmarepuanoB Mo Keiicam pasgena "OmnpeneneHwe cocTaBa MaTepuala
KOHCTPYKTUBHBIX 3JIEMEHTOB 000py10BaHUs."
Texywuti konmpoas (TK)




1. KoHcynbTauy HampaBJIeHbl HA MOJYyYE€HUE WHAWBUAYATBHOTO 3a/laHUsl JJIs BBINOJIHEHUS
KOHTPOJIBHBIX MEpPONpHUATHH 10 pasneny "BBemeHue B 00paTHOE NPOSKTHPOBAHHE
n3nenuil. OmnpeneneHue TIEOMETPUUYECKUX IapaMEeTpOB KOHCTPYKTHUBHBIX 3JIEMEHTOB
obopynoBanus"

2. KoHcynbranuu HampaBJieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 33JaHUS JJIS1 BBITOJTHEHHS
KOHTPOJBHBIX ~ MeponpusiTuii mo pazgeny "OmpenerneHue cocrtaBa —MaTepuaia
KOHCTPYKTUBHBIX 3JIEMEHTOB 000py10BaHUs."

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCLUILIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUHU C
(B COOTBETCTBUH C pa3zieiioM 1) HMHJIMKaTOpOB 1.3.1)
1 | 2

3HaTh:
METO/Ibl, UCIIOJIb3YEMbIE MPU ONPEICTCHUN Kontposnbnas pabora/KM-6. Metosl,
reOMETPUUYECKUX MTapaMeTPOB U COCTaBa MaTepuaia N-1nk-2 + + UCII0JIb3YEMBIE B IIpOLIecce 0OpaTHOToO
KOHCTPYKTHBHBIX 3JIEMEHTOB 000pyI0OBaHUS MIPOEKTUPOBAHMSI JIeTasiel 000pyn0BaHuUs
Ymersb:
OTIPEAETSATH TEOMETPUUECKUE TAPAMETPHI Jlaboparopuas pabota/KM-1. U3mepenue u
KOHCTPYKTUBHBIX 2JIEMEHTOB 000pYI0BaHUS C IOMOLIBIO KOHTPOJIb CONPS)KEHHBIX LIUJIMHAPUIECKUX
MU3MEPUTENbHBIX HHCTPYMEHTOB U112 + MOBEPXHOCTEN

Jlaboparopuas pabota/KM-2. 3mepenue u

KOHTPOJIb OTKJIOHEHUH (OPMBI U PACTIOIOKEHUS
OIIPEAEIATh COCTAaB MaTepraia KOHCTPYKTHBHBIX JlaGopatopHnas pabora/KM-4. Mccnenoanue
3JIEMEHTOB 000PYAOBaHUS L2 N cocTaBa MaTepuasa dJI€KTPOHHON MUKPOCKOIHEN

lrlmez JlaGopatopnast pabora/KM-5. MccnenoBanue

IIOBEPXHOCTU MaTepuaa aTOMHO-CHIJIOBOM
OIIPEAEIATh TEOMETPUUECKUE ITAPAMETPHI JlaGopatopnas pabora/KM-3. [Tonyuenue
KOHCTPYKTUBHBIX JIEMEHTOB 000pPYI0BaHUS C TOMOIIBIO N-2nk-2 + reoMeTpun 00beKTa ¢ momouipo 3D

CpeﬂCTB3I)CKaHHp0BaHHH

CKAaHUPOBaHUA




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Popma peanuzanuu: 3anuTa 3aJaHus
1. KM-1. M3mepenue u KOHTPOJIb CONPSKEHHBIX LMIMHAPUYECKUX TOBEPXHOCTEN
(JTaboparopnas paboTa)
2. KM-2. U3mepenue 1 KOHTPOJIb OTKIIOHEHUH (hOpMBI 1 pacmonoxeHus (Jlaboparopuas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. KM-6. MeTopl, HCIIOTIb3yeMbIE B TIPOIIECCE OOPATHOTO MPOCKTUPOBAHUS JIETAJICH
obopynoBanus (KonrposbHas padoTta)

Dopma peanuzanuu: [IpoBepka 3ananus
1. KM-3. [Tony4yenue reomerpun o0bekTa ¢ nmomoibio 3D ckanupoBanus (JlaboparopHas
pabora)
2. KM-4. UccnenoBanue coctaBa MaTepuaia 3JIEKTpPOHHON Mukpockomnuei (JlaboparopHas
pabora)
3. KM-5. UccnenoBaHue oBEpXHOCTU MaTepuasa arToMHoO-cuiioBoii (Jlaboparopuas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM U 3K3aMEHAIMOHHOM COCTABIISIOIINX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3AHUA:

1. B. D. 3aBucroBckuii, C. 3. 3aBucToBcKUi- "JlomycKH, MOCaAKU U TEXHUYECKHE n3mMepeHus', (2-e
u3 ., ucnp.), Usmarenscreo: "PUIIO", Munck, 2016 - (278 c.)
https://biblioclub.ru/index.php?page=book&id=463347;

2. Bmacos, A. W. DnexkTpoHHas MUKPOCKOIIHUS : yaeOHOE TTocoOure /ISl By30B 10 HANPaBIECHUIO
152200 "Hanounxenepus" / A. U. Brnacos, K. A. Encykos, 1. A. Koconanos ; Pen. B. A. [IlaxHoB
.—M. : U3g-eo MI'TY um. H.D. baymana, 2011 . — 168 c. — (b-ka "Hanourmxkenepus'": B 17 kH. ;
Ku.11) . - ISBN 978-5-7038-3502-9 .;

3. Kapyxun C. I., beikos 0. A.- "AtomHo-cuiioBas mukpockonus”, U3garensctBo: "MI'TY um.
H.2. baymana", Mocksa, 2012 - (38 c.)

http://e.lanbook.com/books/element.php?pll_id=52243.



5.2 JIuneH3noHHOE ¥ CBOGOTHO PacPOCTPaHsieMoe MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. SmathStudio.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccCuoOHATIbHbIE 0a3bl JAHHBIX U HMH()OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. baza nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php
12. IlopTaja oTKpHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HauMCHOBaHHue
YueOunie ayauropun juis | 1I-206, JlekunonHas
MIPOBEACHUS JICKIIMOHHBIX ayIUTOpUs
3aHATUI U TEKYIETO
KOHTPOJIA
VYyeOHble ayAUTOPUH IS 11-205,
MPOBEJACHUS MPAKTUYECKUX KommbrorepHbIit
3ansatui, KP u KII KJacc
VYuebnsie ayautopuu st | [1-206, Jlekimonnas
MPOBEACHUS ayIUTOpUs
IIPOMEKYTOYHOMN aTTeCTalun
IToMmemmenus niasd HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KommbrorepHbIit MMACHEMEHHBIHN, BEITAJIKA JUUIS OJICK I,

YUTAJIbHBIN 341

KOMIIBIOTEPHAs CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

I[Homemnienus mis
KOHCYJIbTUPOBaHUS

I1-206, JlexmuonHas
ayJIUTOpUS

HOMeHIeHI/Ifl AJI1 XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

[I-107, Apxus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HHHOB&HHOHHBIC TCXHOJIOTHH ITPOCKTHPOBAHUA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6

KM-1. M3mepeHue u KOHTPOJIb CONMPSKEHHBIX IMMIMHAPUYECKUX MoBepXxHOcTel (JIaboparopHas
pabora)

KM-2. 3mepeHue 1 KOHTPOJIb OTKIIOHEHUH (opMbI U pacnioiokenus (JlabopaTtopras padora)
KM-3. [Tonyuenue reomerpun o0bekTa ¢ momoisto 3D ckanupoBanus (Jlaboparopras padota)
KM-4. HccnenoBanne coctaBa Matepuaia dJIeKTpoHHON Mukpockonuei (JlaboparopHas padota)
KM-5. UccnenoBanue MOBEPXHOCTH MaTepralia aTOMHO-cuiioBol (JIlabopaTopHas pabora)
KM-6. MeTob1, uCTIONIB3yEMbIE B TIPOIIECCE OOPAaTHOTO MPOSKTUPOBAHUS JAeTae
obopynoBanus (KourposbHas padoTta)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimmHbl KM: L 2 3 4 > 6
pasnena Henens 4 4 8 12 12 14
KM:
Beenenne B 00paTHOE IPOEKTHPOBAHUE
1 uznenuil. OnpezeneHre reoMeTpuYecKuX
apaMeTpoB KOHCTPYKTHUBHBIX 3JIEMEHTOB
00opyoBaHus
OTarnbl )KU3HEHHOTO LIMKJIa 000PYAOBAHHUS.
OcCHOBHBIE 3Tanbl Pa3paboTKU
11 KOHCTPYKTOPCKOW TOKYMEHTAllUH U3/1EIINs C + + + +
PUMEHEHHEM METO/I0B 0OpaTHOTrO
IPOCKTHPOBAHNSI.
12 Omnpeznenenue pa3MepoB U3ENUI ¢ TOMOIBIO + + + +
MN3MEPUTEIBHBIX HHCTPYMEHTOB.
13 OmnpezneneHne reoMeTpUYECKUX TapaMeTPOB + + + +
' u3/1enus ¢ moMoIbio 3D ckaHMpPOBaHMUS.
5 Omnpenenenue coctaBa MaTepuana
KOHCTPYKTUBHBIX 3JIEMEHTOB 000pYy/I0BaHHUS.
21 0O0630p METOJIOB aHali3a MaTepralos. OCHOBBI + 4 +
AJIEKTPOHHON MHKPOCKOITHH.
2.2 OCHOBBI aTOMHO-CHJIOBOH MHUKPOCKOIIHH. + + +

Bec KM, %: | 15 15 | 20 | 15 15 | 20
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