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1. 1. HEJIM U 3AJIAYY OCBOEHMUS JUCLUTJIUHBI

1.1.lleab ocBOeHMsI AUCUUIIJIMHBI:

HeJ’IB OCBOCHUA JUCHUIINIMHBI COCTOUT B O3HAKOMIICHHHU C HAHOTCXHOJOI'MAMHU, IMIPUMEHACMBIMHA B
MalIMHOCTPOUTCIIBHOM ITPOU3BOACTBE.

1.2.3apaum ocBOEeHUsI TUCHUIIMHBI (MO/IYJIs1) COCTOUT B:

- U3YYUTh CBOMCTBA, Ae()EKThI U 00JIACTh MPUMEHEHUSI HAHOMATEPUAIOB;

- paccuuTaTh NPOYHOCTh CTPYKTYPHBIX 3JIEMEHTOB TBEPJIbIX CIUIABOB, @ TAK)KE O3HAKOMHUTHCS
C MEXaHM3MOM M3HAIIMBAHUSI TBEPAOCIUIABHOIO PEKYILETO HHCTPYMEHTA,

- CMOJEIIMPOBATh MPOLECC OCAXKIACHUS HAHOCTPYKTYPHBIX IIOKPBITHI Ha PpeXyIIHUM
MHCTPYMEHT U U3Y4YMTh SKCILTyaTallMOHHbIE CBOWCTBA.

2. MECTO JANCHUITINHBI B CTPYKTYPE
OBPA3OBATEJIbLHOM MPOI'PAMMBbI

Yuebnas nuctuiuinHa «HaHOTEXHOJIOTHH B MAIIMHOCTPOSHUM» BKJIFOUYEHA B 00sI3aTCIbHBIN
NepeveHb TUCHUILIMH B paMkax 0a3oBoit yactu bioka 1 (b1.6.10), ycranosnennoro ®I'OC BO, u
SIBIISICTCS 00513aTEIBHOM ISl BCeX NPOQHIICH HallpaBICHUS MOITOTOBKH.

Hucturnnuna  Oasupyercs  Ha  CICAYIONIMX  JUCHUIUIMHAX:  MartemaTudeckoe
MOJICTIUPOBAaHUE B MAIIMHOCTPOCHUH, ODKOHOMHUYECKOE OOOCHOBAHHME TMPOEKTHBIX PpEIICHUH,
[IpoekTupoBaHHe TEXHOJOTMYECKHX MPOLECCOB M3JACIUN MAIIMHOCTPOEHUs, KoMIbIOTepHbIE
WHTETPUPOBAHHBIE TPOU3BOJCTBEHHbIE TEXHOJIOTHM, IIpoekTMpoBaHHME MaIIMHOCTPOUTEIBHOIO
MPOU3BOJCTBA, MeTposornueckoe oOeclieyeHue MPOU3BOJCTBA, TexHonoruss o0paboTKu
MOJIMMEPHBIX U KOMITO3UIIMOHHBIX MaTepUaoB, YTPaBICHUE TEXHOIOTUYECKUM 000PYJOBAHHEM C
UITY, TexHonoruueckoe obecrieueHre KauecTBa, TexHoorndeckas (MpoeKTHO-TEXHOJIOTHYECKas)
npakTuka, [loaroToBka K mporeaype 3aiuThl U 3alliTa BEITYCKHON KBaTU(UKAIIMOHHONW paboTHI.

PabGouass mporpamma gucuumiauHel «HaHOTEXHOJNOrMM B MAIIMHOCTPOCHUM»  JUIS
MHBAJINIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBBS pa3pabaThIBaeTCsl MHIUBUAYAIBHO
C y4yeToM OcOOeHHOCTEeH MCUXO(U3NUECKOr0 pa3BUTHUS, WHAMBUAYAJIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbSl TAKMX 00YYAOLINXCS, 110 UX IMYHOMY 3asIBIICHUIO.

3. KOMIIETEHIIMN OBYYAIOUIEI'OCsA, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUA JUCIHHUIIJIMHbI

Tabnuna 1 — ®opMupoBaHre KOMIETSHIINNA JUCIUILTHHAM

Haumenosanue Cemecmpbl, (hopmuposanus Qucyuniutbl
QUCYUNTIUH, POPMUPYIOUUX KOMREMEHYUIO COBMECHO 1 2 3 4
Hanotexnosorun B MmammmHoctpoeruu (OINK-1, TIK-3) \_
MaremaTtryeckoe MOJIEIMPOBaHNE B MAllTMHOCTPOSHUH
(OIIK-1)
DKOHOMHYECKOe 000CHOBAaHHE IPOEKTHBIX PEIICHUH
(OIIK-1, ITK-3)

[TpoexkTupoBaHe TEXHOJOTHIECKUX IPOLIECCOB M3/ACINI
manmHoctpoenus (ITK-3)

KoMIbloTepHbIe HHTETPHPOBAHHBIC TIPOM3BOICTBEHHbBIC
texronoruu (I1K-3)

HpoeKTI/IpOBaHI/Ie MAalIMHOCTPOUTECIBHOI'O IMTPOU3BOICTBA
(IIK-3)




MeTtponorudeckoe obecneueHue mpoussoactea (I1K-3)

TexHos10rHss 00pabOTKU MOJUMEPHBIX ¥ KOMITO3HITHOHHBIX
marepuainos (ITK-3)

VYnpasieHne TeXHOJIOTHIeCKUM o0opynoBanueM ¢ UITY
(IIK-3)

Texnonornyeckoe obecneuenne kadectsa (ITK-3)

TexHomormyeckas (MPOEKTHO-TEXHOJIOTUYECKasT) IIPAKTHKA
(IIK-3)

[ToaroroBka K npouenype 3alUThl U 3aIUTa BBITYCKHOMN
kBanmupukannorHoi padbotsr (OITK-1, ITK-3)

Tabmuma 1 — ®opmMupoBaHre KOMIETEHITUN JUCITUTUTHHAM

Haumenosanue Cemecmpol, popMuposanus OUCYUNIUHbL
QUCYUNIUH, POPMUPYIOUUX KOMNEMEHYUIO 1 2 3 4 5
COBMECTHO

HanotexHosnoruu B MammuHocTpoenun (OIIK-1, TTK-3) _:

MareMaTiaeckoe MOJCITUPOBaHHE B
marmuaoctpoenun (OITK-1)

OKkoHOMHUYECKOEe 000CHOBaHUE MPOCKTHBIX PEIICHUN
(OIIK-1, ITK-3)

[IpoekTHpoBaHNE TEXHOJIOTHIESCKUAX MIPOIIECCOB
n3aennit mamuHoctpoenus (ITK-3)
KomnproTepHbIe HHTETPUPOBAHHEIC
npousBoicTBeHHbIe TexHosornu (ITK-3)
[IpoekTHpoBaHNEe MAITHHOCTPOUTEIEHOTO
npousBocTea (ITK-3)

Mertponoruueckoe obecrnedenue nponspoacrna (I1K-
3)

TexHousorus 00pabOTKN MOJTUMEPHBIX U
KOMITO3HMITHOHHBIX MaTepuanos (ITK-3)
VYnpaBieHue TeXHOJIOTHYECKUM 000PYA0BaHUEM C
4ITy (I1K-3)

Texnonornyeckoe obecneuenne kadectna (ITK-3)
TexHonoruueckas (IPOEKTHO-TEXHOJIOTHYECKasT)
npakrtuka (ITK-3)

IToxroToBka K MpoIeype 3aLUThI U 3aIIHUTa
BBINTyCKHOU KBanudukauonnoii padorsr (OITK-1,
I1K-3)




INNEPEYEHDb IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O JUCHUIIVIMHE, COOTHECEHHbBIX C IVIAHUPYEMbIMH
PE3YJIbTATAMU OCBOEHUA OI1

Tabnuna 2 — [lepeueHs TUIAHUPYEMBIX PE3yJIbTATOB OOYUCHHS 110 AUCIHUIUIMHE, COOTHECCHHBIX C TUIAHUPYEMBIMH PE3YJIbTaTaAMU OCBOCHHS

Kon u Kon Kpamndukanuonusie TpeGoBaHUA OueHoYHBIE CPeACTBA
Koa n HAUMEHOBaHHe IICwu K BbIOpanHoii T®
IInanupyemble pe3yabTaThbl 00y4eHHUS 10 IIpomeikyTo
HAUMEHOBAHUeE HHIMKATOpPa T® Texyuiero .
KOMIIeTeHIuH AOCTUKEHUSI AucHuIe KOHTPOJIst rou

KOMIIeTeHIIUH arrecraumm
OIIK-1. CnocoGen | UOIIK-1.4. YMmerh: Bbnn- TectupoBaHH
(dopmyarpoBaTh Onpenensier - ONpeAessTh BO3MOXXHOCTH HCIIOIb30BaHUIL orpoc e
Henmu W 33Ja4d | BO3MOXKHOCTH HaHOTEXHOJIOTHH B 3a7jayaX KOHCTPYKTOPCKO-
UCCIICIOBAaHUA B | MCIOJB30BAHUSA TEXHOJIOTHUECKOH MOJITOTOBKH
o0nacTu HAaHOTEXHOJOTMH | MalIMHOCTPOUTEIbHBIX MPOU3BOJICTB.
KOHCTPYKTOPCKO- B 3aga4ax | Baagers:
TEXHOJIOTHYECKOH KOHCTPYKTOPCKO- | - HABBIKOM HCIIOJIb30BaHMS HAHOTEXHOJIOTHH B
MOATOTOBKU TEXHOJIOTMYECKOH | 3aadaX  KOHCTPYKTOPCKO-TE€XHOJOTHUECKOMH
MAaIIMHOCTPOUTENH | MMOJATOTOBKH MOATOTOBKH MaIIMHOCTPOHUTEILHBIX
HBIX TIPOM3BOJICTB, | MAIIMHOCTPOMUTEN | MPOU3BOICTB.
BBISBIIATH BHBIX 3HaTh:
MIPUOPHUTETHI MIPOM3BOJICTB. - OCOOCHHOCTM  HAHOTEXHOJOTMH Mt
pemieHus  3ajad, NPUMEHEHHs B 3a/Jadax KOHCTPYKTOPCKO-
BBIOMpATh u TEXHOJIOTHYECKOH MOJITOTOBKH
co3/1aBaTh MAaIIMHOCTPOUTEIbHBIX IIPOU3BOJICTB.
KPUTEPUH  OLEHKHU
UCCIIENOBAHMI
IK-3. Cnocoben | MIIK-3.2 YMerh: 40.031 | TpynoBble neiicTBUS: Bauii- TectupoBanu
pa3pabartbeiBaTh IIpumensier - MPUMEHATD 3HAHUS B obmactu | C/03.6 | - Pa3paboTka TEXHOJOTHYECKUX OMEPaNril | OMpocC e
TEXHOJIOTHYECKHE 3HaHMS B OOJNIACTH | HAHOTEXHOJOTMH B MAIIMHOCTPOCHUM IS N3TOTOBJICHUS MAaIIMHOCTPOHUTEIBHBIX
MPOLIECCHI HAHOTEXHOJOTHI | cO37aHMsS COBPEMEHHBIX U 3((eKTHBHBIX W3IETUH CcpeqHel CIOXHOCTH CepHUHHOTO
W3TOTOBIICHUS B TEXHOJIOTHH. (MaccoBOro) MpoOU3BOJICTBA.
Jeranei MAaIIMHOCTPOEeHUU | Biagern: - Ha3HaueHne TeXHONOTHYECKUX PEXKUMOB
MAIIUHOCTPOEHUS | JUId CO3/1aHUS | - HABBIKOM HCIIOJIb30BaHUsI HAHOTEXHOJIOTUH B TEXHOJIOTHUECKUX onepanuit
cpenHei COBPEMEHHBIX ¥ | MalIMHOCTPOCHHUU JUTS CO3/1aHuUs H3TOTOBIICHUSA MAaIIHHOCTPOUTEITHHBIX
CJI0HOCTH ¢ | 3pdexTuBHBIX COBPEMEHHBIX ¥ 3(P(EKTHBHBIX MPOIECCOB HU3JIEIUIl cpeHel CII0KHOCTH CEpUIHOIO
obecrieueHrEM TEXHOJIOT Uil M3TrOTOBJICHUS U3EIUil. (MaccoBOro) MPOU3BOJICTBA.
Tpebyemoro 3HaTh: - AHamu3 TeXHHYECKUX TpeOOBaHUH,
KagecTBa, B TOM - OCHOBHEIE HAaHOTEXHOJIOTHH B MPEIBSBIAEMBIX K MAITTHOCTPOUTEIEHBIM
qucie u3 MaIIHHOCTPOCHUHT JUIS CO3/IaHUs H3JSNUSM CPEeTHEH CII0KHOCTH CEPUITHOTO




MOJMMEPHBIX
MaTepHajoB,
MPUMEHSTD
HaHOTEXHOJIOTHH,
BEIOMpATH
KOHTPOJIBHO-
U3MEPUTENHHYIO
OCHACTKY,
pa3pabaThIBaTh
TEXHOJIOTHH u
YIPaBJISIONIHEC
OporpaMMbl  JIJIsSt
craukoB ¢ UIIY,
pa3pabatbIBaTh
SJIEMEHTHI
MAIIHHOCTPOUTENb
HOTO TIPOM3BOJICTBA

COBPCMCHHBIX U 3(1)(1)6KTI/IBHI)IX TEXHOJIOT UM

(MaccoBoro) Npou3BOACTBRA.

TpynoBeIe YMEHHS:

- BrIOMpaTh TEXHOIOTHYECKHE PEKIMEI
TEXHOJIOTHYECKUX OIIepaItuii.

- HUcnome3zoBate CAPP- cucrembr mis

oopmrerns TEXHOJIOTUIECKOH
JOKyMEHTAIHH.

TpynoBble 3HaHUS:

- ITapameTtpsl u PEKUMBI
TEXHOJIOTHUECKUX MPOIIECCOB
H3TOTOBIICHUS MAaIIHHOCTPOUTEIHHBIX

JleTajlell CpeAHel CII0XKHOCTU CEPUIHOIO
(MaccoBOro) Mpou3BOACTBA.

- OCHOBHBIE KPHUTEpUH KadECTBEHHOMH
OLICHKH TEXHOJOTUYHOCTH KOHCTPYKIIHH
MAaIIMHOCTPOHUTENBHBIX H3/CIHN CperHen
CIIOXHOCTH  CEpHHHOTO  (MaccoBOTO)
TIPOM3BOICTBA.

OcBoenne aucrumumnHbl mpudactHo Kk T C/03.6(40.031 «CrenuanicT MO0 TEXHOJOTHAM MEXaHOCOOPOYHOTO IPOU3BOJCTBA B MAIIMHOCTPOCHHM»), pEIIaeT 3agadd

MNPONU3BOACTBEHHO-TCXHOJOTUYCCKUC U IIPOCKTHO-KOHCTPYKTOPCKHUC




4. CTPYKTYPA U COAEP KAHUE INCIIUIIJIMHBI

4.1. Pacnpenesenne TPyA0éMKOCTH IMCUMILVIMHBI 10 BUIaM PadoT Mo ceMecTpam

OOriasi TpyA0EMKOCTh JUCIMIUIMHBI COCTaBIIsAET 2 3ad4. el. 72 yaca, pachpeieieHue
9acoB 10 BHJIaM padoT M0 ceMecTpaMm MPeACTaBIeHO B TaduIie 3.

Tabmuna 3 — PacripeneneHue Tpyq0éMKOCTH AUCIUIIIMHBI IO BUIaM pa0oT MO CeMEeCTpaM JIst

OYHOM/0YHO-3209HOM (opM 00ydeHUS

Tpynoémkocthb B yac
Bup yue6Hoii padoTbi Bceero B T1.4. mo cemecTpam

yac. 4 cem

®opMaT U3yYeHHs TUCHUTIIHHBI C HCITOJIb30BAaHHEM DJIEMEHTOB
AIIEKTPOHHOT'O O0YYEHUS

OO01masi TPyA0EMKOCTD JUCIUILTUHBI TI0 YICOHOM) 79/79 79/79
TUIaHy
1. KonrakTHasi padora: 37/38 37/38
1.1.AynuTopHasi padoTa, B TOM YHCJIE: 33/34 33/34
3aHATUS JIeKIoHHoro Tumna (JI) 11/17 11/17
nabopatopubie pabotsl (JIP) 22/17 22/17
1.2.BHeayaiuTopHas, B TOM YHucJe 4/4 4/4
KOHTAaKTHass  paboTa Ha  IPOMEKYTOYHOM
koHTpose (KPA) 4/4 4/4
2. CamocTosiTesibHas padora (CPC) 35/34 35/34
CaMOCTOSITEIILHOC U3y4YCHUEC paselos,
CaMOMOJAroToBKa (mpopaboTKa H  MOBTOPEHUE
JICKITHOHHOTO MaTepuajga W marepuana ydueOnukos — 21/21 21/21
U y4eOHBIX NOCOOMA, MOrOTOBKA K TaOOpaTOPHBIM
Y MPAKTUYECKUM 3aHSITHAM, KOJUIOKBUYM H T.]1.)
ITonroroBka k 3au€ty 14/13 14/13




4.2. Copnep:xaHue TMCHUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tabmuna 4.1 — Conepkanue AUCUUIIINHBL, CTPYKTYPHUPOBAHHOE 10 TeMaM i CTYJI€HTOB OYHOT'O O0y4YeHUs

ILmanupyemere Buani yue6Hoi padoTnI (4ac)
(KOHTpOJIMpYyeMble) < — HaumeHnoBanue Peanuzanusa B | HaumenoBanue
pegynbszm Konraxruast padora E § HCIOJIb3yeMbIX paMKax pa3paboTaHHOTO
OCB(();};-_lll/llcﬂ‘: ll1c10<11 YK; Haumenosanme pasieios, Tem = g E E = Bux CPC AKTHBHBIX U IIpakTHyeckoi | IIEeKTPOHHOIO
H " = S . E; g g < e HHTEPAKTHBHBIX MOATOTOBKH Kypca
HHIUKKATOPBI g § <> g 8 :‘ E 00pa3oBaTebHBbIX | (TPYAOEMKOCTH | (TPYAOEMKOCTH
uochKemmv é S = S5 b z = TEeXHOJIOTH i B 4acax) B 4acax)
KOMIeTeHIHI = = @) o
4 cemecTp
OIIK-1, TIK-3 Paznen 1. HAHOMATEPHAJIbI — HOBBIM BUJI MATEPUAJIOB
Tema 1.1. Kiaccudukamms 1 2 2 [Ipesenranus B
HaHoMaTtepuayioB. CBoICTBa U IToxnroroBska x PowerPoint
o0xacTi MpruMeHeHHe nexnusm [1, C.
HAHOMATEePHAIIOB 50-53]
Tema 1.2. Metoasl HccIeI0BaHUSA 1 2 1 IIpesenTanus B
HAaHOMAaTEpHAJIOB IToaroroBka k PowerPoint
nexnusm [1, C.
54-56]
PabGora no ocBoenuio 1 pasiena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass padora
(PT'P)
KOHTPOJIbHAasA padoTa
KypcoBasi paGora/mpoexkt
(KP/KII) (moaroroBka)
Bcero no pa3neay 1 2 4 3
Pa3nen 2. BeeeHue B KBAHTOBYI0O MEXaHHKY
Tema 2.1. OcHOBHBIE MOJOXECHUSA 1 2 2 IMoxroroBka [Ipesenranus B
KBAaHTOBOM MeEXaHMKH. Mojenu nexuusm [11, . | PowerPoint
CTPYKTypbl aTtoma. CHHepreTuka 2]
CTPYKTYpHI aTOMa
Tema 2.2. HoBas wuHTepmperanus 1 2 2 IToaroroBka k ITpesenTanust B




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Bunbl yueGHoii padoTsl (dac)

KonrakTHas padora

HaunmeHnoBaHue pa3iejioB, TEM

Jlekuun

JlaGopaTtop

HbIE
DA0OTLL
IIpakTH4ec

KHue

RAHATUY
CamocTosiTeJIbHA

s1 padorta
CTYIEHTOB (4Yac)

Bup CPC

HaumMmeHoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEePAKTHUBHBIX
00pa3oBaTeIbHbIX
TEeXHOJOr it

Peasmmzanus B
pamMKkax
IIpakTnyeckoii
NMOAT0TOBKH
(Tpy10eMKOCTh
B 4acax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOI0
Kypca
(Tpy10eMKOCTh
B 4acax)

Ilepuonuueckoro 3aKOHA
J.M.MenneneeBa. Ponp kBaHTOBOMU
MEXaHUKHU B pa3BUTUU
HAHOTCXHOJIOTHIt

nexnusM [11, ro.

3]

PowerPoint

PabGora no ocBoeHuio 2 passeina:

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckas
(PI'P)

pabora

KOHTPOJIbHAsA padoTa

KypcoBast paGora/mpoexkT
(KP/KII) (moaroroBka)

Bcero nmo pasneuy 2

2

4

4

Pazgen 3. MW3Hoc
HHCTPYMEHTA

H TPOYHOC

Th TBEPAOCIJIABHOIO0

pexyIero

Tema 3.1. Pacuer mpouHOCTH
CTPYKTYPHBIX DJJIEMEHTOB TBEPABIX
CIUIABOB. MexaHu3mMbl
W3HAIIMBAHUS TBEPAOCIIJIABHOTO
PEXKYIIEro MHCTPYMEHTA

1

2

2

IlogroToBka kK
JeKIusM [8, T71.

1-2]

IIpe3enTanus B
PowerPoint

Tema 3.2. OcobenHoctu
MEXaHHU3MOB HU3HAIlIUBaHUA
TBEPAOCIUIABHOTO HHCTPYMEHTA C
MOKPBITHEM. Hanpsoxerno-
JIe(OPMHUPOBAHHOE COCTOSIHAE U
pacuer XPYIKOU MPOYHOCTH
TBEPAOCIUIABHOTO HWHCTPYMEHTa C
TIOKPBITUEM

IToxnroroBska x
JEKIUAM [8, TIL.
3-4]

IIpe3enTanus B
PowerPoint

Pabora mo ocsoenuio 3 pasnena:

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckasi pabora

(PTP)

10




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Bunbl yueGHoii padoTsl (dac)

KonrakrHasi paGora S o HaumenoBanue Peanuszauus B | HanmenoBanue
= - s HCI0JIb3YeMbIX paMKax pa3padoTaHHOIO
HanMeHoBAHNE PABICTOB, TeM i = B ] E é ‘g Bux CPC AKTHBHBIX H IIpakTH4yeckoi | DJIEKTPOHHOIO
= E,BE %S g E HHTEePAKTHBHBIX MOArOTOBKH Kypca
g Sz 82 = 32 = 2 06pa30BaTe.}Ib?bIX (TpyAoeMKOCTE | (TPYAOEMKOCTH
é e = 3= ; z = TEXHOJI0T Uil B 4acax) B 4acax)
= = o ©
KOHTPOJbHasi padoTa
KypcoBasi pabora/npoexT
(KP/KII) (moaAroToBKa)
Bcero no pasneay 3 2 4 4

Pazgen 4. MoaeaupoBaHue NpPoLeccOB OCAKACHHS HAHOCTPYKTYPHBIX
NMOKPBLITHI HAa PeXYIUH HHCTPYMEHT M HMX JKCILUIyaTallMOHHBIX

CBOJiCTB

Tema 4.1. MoaenupoBaHue
MEXKaTOMHOTO B3aNMOJICHCTBUS
YaCTHIL] MOKPBITUH C MOBEPXHOCTHIO
MHCTPYMEHTA. ATOMHEBIC "
TEPMOJIMHAMHUYECKHE
XapaKTEPUCTUKU TYTOIUIaBKUX
COEIMHEHUH, HUCHOJB3YIOUIUXCA B
KayeCTBE YACTHUI] NOKPHITUH

1 2 2

IloxroroBska x

nexuusM [10, ri.

1]

IIpesenTanus B
PowerPoint

Tema 4.2. KBaHTOBO-MEeXaHHYECKOE
MOJIETUPOBAHUE MTPOYHOCTH TPAHMIL
3epeH B HAHOCTPYKTYPHBIX
NOKpHITUSAX. OCHOBHBIE (DAKTOPHI,
OTIpEJIeIISAIONINE MIPOYHOCTH i
HU3HOCOCTOMKOCTD peXyIIero
WHCTPYMEHTA

IMoxroroBska x
JeKIusM [8, T71.
5]

IIpe3enTanus B
PowerPoint

PabGora no ocBoeHuio 4 paziena:

pedepar, 3cce (Tema)

pacuéTHo-rpadpuueckas
(PI'P)

padora

KOHTpOJIbHasi padoTa

KypcoBasi paboTa/mpoeKT
(KP/KII) (moaroroBka)

Bcero mo pazneny 4

11




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Bunbl yueGHoii padoTsl (dac)

KonrakTHas paGora s o HaunmenoBanue Peanuszanusa B | HaumeHnoBanue
= - s HCNOJIb3yeMBbIX paMKax pa3padoTaHHOIO
HaumenoBanue pasieion, Tem 3 = 8 E é ‘g Bux CPC AKTUBHBIX U IIpakTnyeckoil | DJIEKTPOHHOIO
= =, 2L NEEE HHTEPAKTHBHBIX NMOAT0TOBKH Kypca
g 23 € = g : > o0pa3oBaTe/IbHBIX | (TPYAOEMKOCTh | (TPyAOEMKOCTH
B S =9z <3 =% 2 TeXHOJIOTHii B yacax) B yacax)
= < == < =
= = o ©
Paspen 5. [dedexkrnl NOKPBITHH MW METOAMKHM OLEHKHM KauyecTBa
HAHOCTPYKTYPHBIX NOKPBITHI HA pe:KyllleM HHCTPYMEHTe
Tema 5.1. Anroput™m pacdera 1 2 2 IMonroroBka [Ipesenranus B
(dbpakTadbHON  pa3MEpHOCTH IPHU nekisiM [9, c. PowerPoint
pacno3HaBaHUU MTOBEPXHOCTHOMN 21-36]
CTPYKTYpbl ~TIO  W300pa)KeHHSIM.
Meroauka OUEHKH (paKTaIbHOM
pa3sMepHOCTH MIOBEPXHOCTHOM
CTPYKTYPbl TBEPHABIX CIUIaBOB U
MOKPBITUI
Tema 5.2. MeTroauka OICGHKH 1 2 2 IToxnroroBska x IIpe3enTanus B
(dhpakranabpHOI pa3MepHOCTH nexnusMm [9, c. PowerPoint
MOBEPXHOCTHOM CTPYKTYPBI 36-40]
TBEPAbIX CIUIABOB W TIOKPBITHH C
WCII0JIb30BAaHUEM HEWPOHHOM ceTu.
Anroput™m pacuera (pakTanbHOR
pa3sMepHOCTH CHTHAJIOB
aKyCTHUYECKOM AMHCCUU
Tema 5.3. OunenHka mnpo4yHOCTH 1 2 2 [MoaroroBka k [Ipesenranus B
CLEIUICHUS MOKPBITUI c aeximsm [8, tn. | PowerPoint
TBEPJIOCIUIAaBHOM OCHOBOM M HX 4]
TPELUIMHOCTONKOCTH o

(pakTanbHOMY aHAIN3y CHIHAJIOB
AD

Pabora no ocBoenmio 5 pazgena:

pedepar, 3cce (Tema)

pacuyérHo-rpaduueckasi padora
(PI'P)

KOHTPOJbHasi padoTa

KypcoBasi padora/mpoexkT

(KP/KITI) (moaroTroBka)

12




Ilnanupyemsbie Buani yue6Hoi padoTnI (dac)
(KOHTpOJIMpPYeMbIe) KoHTaKkTHasi pa6oTa RPN HanmenoBanmue Peanmsanusi B | HanmenoBanmue
pe3yJIbTaThl 2 s HCIOJIb3yeMBIX paMKax pa3padoTaHHOrO
ocBoenus: koa YK; g &< AKTUBHBIX U IIpakTuyeckoii | DJIEKTPOHHOTO
a ’ HanmeHnoBaHnme pa3aesioB, TeM = 3 = S = Bup CPC p p
OIIK; IIK u = e == 23g e HHTEePAKTHBHBIX NOATOTOBKH Kypca
HHANKKATOPBI g g =2 SE = E : 5 o0pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY/10eMKOCTh
JOCTHKEHUST & l§ = Eg - = E‘ TEeXHOJIOT Hii B Yacax) B Yacax)
KOMIMeTeHIHi = = 1o °
Hroro no 5 pasneny 3 6 6
IoaroroBka Kk 3a4yéry/ 3a4éry c 14
OLIEHKOMH (KOHTPOJIb)
HUTOI'O 3A CEMECTP 11 22 35
HUTOTI'O 3A KYPC 11 22 35
Tabmuna 4.2 — Conepkanue JUCHUTIINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM JJIsl CTYJICHTOB OYHO-3209HON ()OPMBI 00YICHHUS
IInanupyemble Bunbi yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMbIe) KoHTaKTHasi pa6oTa PN HanmenoBanmue Peanuzanusi B | HanmenoBanue
pe3yJabTaThl 2 S HCMOJIb3yeMBbIX paMKax pa3padoTaHHOIO
ocBoenus: xkox YK; g &< AKTHBHBIX U IIpakTnyeckoil | DJIEKTPOHHOTO
A ’ HaumeHnoBanue pa3iesnoB, TeMm = 54 = 5 = Bux CPC P p
OIIK; IIK u = e == 23¢ g MHTEPAKTHBHBIX NMOATOTOBKH Kypca
HHIMKKATOPbI g g E SE g § : 5 o0pa3oBaTe/ibHbIX | (TPYA0eMKOCTb | (TPYA0eMKOCTb
JOCTUKEHUS é l§ = lgg b z EE TEeXHOJIOTH i B 4acax) B 4acax)
KOMIIETeH UM i = = O ©
4 cemecTp
OIIK-1, ITK-3 Paznen 1. HAHOMATEPHAJIBI - HOBBI BUJI MATEPUAJIOB
Tema 1.1. Knaccuduxanus 1 1 1 IIpe3enTanus B
HaHOMartepuajoB. CBoicTBa U IToaroroBka k PowerPoint
00acTé NpUMeHeHHe nexmmsm [1, C.
HAHOMATEPHAIIOB 50-53]
Tema 1.2. Metoasl HcclaeI0BaHUSA 1 1 1 IIpesenTanus B

HaHOMAaTEpHaJoB

Iloaroroska x
nexknusm [1, C.
54-56]

PowerPoint

13




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Buasbl yue6Hoii padortsl (4ac)

KonrakTHas paGora s o HaumenoBanue Peanuzanusa B | HammenoBanue
2 o s HCIOJIb3yeMBIX pamkax pa3padoTaHHOrO
HaumenoBanue pasieion, Tem 3 = 8 ] E é ‘g Bux CPC AKTUBHBIX U IIpakTnyeckoil | DJIEKTPOHHOIO
= - LHE%E HHTEePAKTHBHBIX MOATOTOBKH Kypca
g 23 € = g g : > o0pa3oBaTe/IbHBIX | (TPYAOEMKOCTh | (TPyAOEMKOCTH
B S =gz <8372 TeXHOJIOTHii B yacax) B yacax)
5 EF ¥ 88 &
PaGora mo ocBoenuio 1 pasiena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass padora
(PT'P)
KOHTPOJbHasi padoTa
KypcoBasi padora/mpoexkT
(KP/KII) (moaroroska)
Bcero no pa3neay 1 2 4 3
Pa3nen 2. BeeeHue B KBAHTOBYIO MeXaHHKY
Tema 2.1. OcCHOBHBIE IOJIOKEHHS 1 1 2 Iloxroroska x IIpe3enTanus B
KBAaHTOBOH MexaHMKHA. Mojenu nexwsim [11, tin. | PowerPoint
CTpYKTypbl aroma. CuHepreruka 2]
CTPYKTYpBI aToMa
Tema 2.2. HoBas wuHTepnpeTanus 1 1 2 [HoaroroBka k [Ipesenranus B
[Tepuoanueckoro 3aKOHa nexiysim [11, rin. | PowerPoint
JA.N.Menneneesa. Ponb KBaHTOBOK 3]
MEXaHUKH B pa3BUTHH
HAaHOTEXHOJIOTUil
PaGora no ocBoeHu1o 2 paszjena:
pedepar, 3cce (Tema)
pacuéTHo-rpaduueckass  padorta
(PT'P)
KOHTPOJbHasi padoTa
KYypcoBasi padora/mpoexkT
(KP/KITI) (moaroTroBka)
Bcero nmo paspneny 2 2 2 4
Paznen 3. H3HOC ¥ MNPOYHOCTH TBEPAOCIJIABHOIO PeKYLIEro
HHCTPYMeEHTA
Tema 3.1. Pacuer mpouHOCTH 1 1 2 IoxroroBka [Ipe3enranus B
CTPYKTYPHBIX 3JIEMEHTOB TBEpPJIBIX aexuusM [8, rn. | PowerPoint
CILIABOB. MexaHu3Mbl 1-2]
W3HALIMBAHHUS  TBEPJOCILUIABHOTO

14




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

HaunmeHnoBaHue pa3iejioB, TEM

Buasbl yue6Hoii padortsl (4ac)

KonrakTHas padora

Jlexkuuu
JlaGopaTtop
HbIE
DA00ThI
IIpakTH4ec
Kue
RAHMATUA
CamocrosiTesibHA
s1 padorta
CTYIEHTOB (4Yac)

Bup CPC

HaumMmeHoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEePAKTHUBHBIX
00pa3oBaTeIbHbIX
TEeXHOJOr it

Peasmmzanus B
pamMKkax
IIpakTnyeckoii
NMOAT0TOBKH
(Tpy10eMKOCTh
B 4acax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOI0
Kypca
(Tpy10eMKOCTh
B 4acax)

PEXKYIIETO HHCTPYMEHTA

Tema 3.2. OcobeHHocTH
MEXaHU3MOB W3HAIIMBAHUS
TBEPAOCIUIABHOTO HHCTPYMEHTA C
IIOKPBITHEM. HampspxeHHo-
Ie(pOPMHUPOBAHHOE COCTOSIHAE U
pacuer XPYIKOU MPOYHOCTH
TBEPAOCIIJIABHOI'O HHCTPYMCHTA C
MIOKPBITHEM

IloxroroBska x
JISKIMAM [8, TIL.
3-4]

IIpesenTanus B
PowerPoint

PabGora no ocBoenuio 3 pasnena:

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckas
(PI'P)

pabdora

KOHTPOJbHasi padoTa

KYypcoBasi padora/mpoexkT
(KP/KII) (moaroroska)

Bcero no pa3ageay 3

3 3 4

Pasznen 4. MopaenupoBaHue NpPoOLECcCOB OCAMKAEHUS] HAHOCTPYKTYPHBIX
NMOKPBITHI HAa PeXYIUH HHCTPYMEHT M HMX JSKCIIyaTAlMOHHBIX

CBOMCTB

Tema 4.1. MopaenupoBaHnue
MEKaTOMHOTI'O B3aUMOICHCTBUS
YaCTHIL] MOKPBITUH C MOBEPXHOCTHIO
MHCTPYMEHTA. ATtomHBIC u
TEPMOIMHAMHUYECKIE
XapaKTePUCTUKU TYTOTUTABKUX
COEJIMHEHUHN, HCIOJIb3YIOUIUXCS B
KaueCTBE YaCTUL] IOKPBITUH

2 2 2

IMoxroroBska x

sekiusM [10, .

1]

IIpe3enTanus B
PowerPoint

Tema 4.2. KBaHTOBO-MEXaHUUECKOE
MOJIETTUPOBAHUE MTPOYHOCTH TPAHHMII
3epeH B HaHOCTPYKTYPHBIX

IlogroroBka k
JeKIUsM [8, T71.
5]

IIpe3enTanus B
PowerPoint

15




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Buasbl yue6Hoii padortsl (4ac)

KonrakTHas padora

HaunmeHnoBaHue pa3iejioB, TEM

Jlexkuuu
JlaGopaTtop
HbIE
DA00ThI
IIpakTH4ec

KHue

RAHATUY
CamocTosiTeJIbHA

s1 padorta
CTYIEHTOB (4Yac)

Bup CPC

HaumMmeHoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEePAKTHUBHBIX
00pa3oBaTeIbHbIX
TEeXHOJOr it

Peasmmzanus B
pamMKkax
IIpakTnyeckoii
NMOAT0TOBKH
(Tpy10eMKOCTh
B 4acax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOI0
Kypca
(Tpy10eMKOCTh
B 4acax)

TMOKpHITUSX. OCHOBHBIE (DAaKTOPHI,
ONpeNeNSIOIIME  NPOYHOCTH |
U3HOCOCTOMKOCTD PEXyIIEro
MHCTPYMEHTA

PabGora no ocBoeHuio 4 pasiena:

pedepart, 3cce (Tema)

pacuéTrHo-rpadpuueckas
(PI'P)

padora

KOHTPOJIbHasA padoTa

KypcoBast paGora/mpoexkT
(KP/KII) (moaroroska)

Bcero no pasaeay 4

4 4

4

Paspen S. [dedexkrsl NOKpPBLITHH
HAHOCTPYKTYPHBIX NOKPBITHI HA P

H METOAUMKH OLECHKH KauveCTBa

€KyllleM HHCTPYMeHTe

Tema 5.1. Ajroput™m pacueta
(pakTanbHOH Pa3sMEPHOCTH TIpU
pacro3HaBaHUU HIOBEPXHOCTHOM
CTPYKTYpbl TIO  W300paKeHHSIM.
MeToauKka OIECHKH (PpaKTaibHON
pa3MepHOCTH MTOBEPXHOCTHON
CTPYKTYPHl TBEPABIX CIUIAaBOB U
MOKPBITUI

2 2

2

IlogroToBka k
nekisiM [9, c.
21-36]

IIpe3enTanus B

PowerPoint

Tema 5.2. Metoauka OIEHKHU
(hpaxTaapHOI pa3MepHOCTH
MOBEPXHOCTHOM CTPYKTYpBI
TBEPJBbIX CIJIABOB U TOKPBITHH C
WCIIOJIb30BAaHHEM HEWPOHHOM CeTu.
Anroput™m pacdera (ppakTaspHON
pa3sMepHOCTH CHUTHAJIOB
AKyCTUYECKOH dIMHCCUU

IMoxroroska x
nexnusMm [9, c.
36-40]

IIpe3enTanus B

PowerPoint

Tema 5.3. Onenka mnpoYHOCTH

ITonroroBska x

IIpe3enTanus B
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IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

HaunmeHnoBaHue pa3iejioB, TEM

Buasbl yue6Hoii padortsl (4ac)

KonrakTHas padora

s1 padorta
CTYIEHTOB (4Yac)

Jlekuun
JlaGopaTtop
HbIE
DA0OTLI
IIpakTH4ec
Kue
RAHATUY
CamocTosiTeJIbHA

Bup CPC

HaumMmeHoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEePAKTHUBHBIX
00pa3oBaTeIbHbIX
TEeXHOJOr it

Peasmmzanus B
pamMKkax
IIpakTnyeckoii
NMOAT0TOBKH
(Tpy10eMKOCTh
B 4acax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOI0
Kypca
(Tpy10eMKOCTh
B 4acax)

CLEIUICHUS MOKPBITUI c
TBEPAOCIUIABHOW OCHOBOM U HX
TPEIIUHOCTORKOCTH o
(hpakTaIbHOMY aHANH3y CHUTHAJIOB
AD

JICKITUAM [8, TI1.
4]

PowerPoint

Pabora no ocBoenmio 5 pazgena:

pedepart, dcce (Tema)

pacuyétHo-rpaduyeckass  padorta

(PTP)

KOHTPOJIbHasA padoTa

KypcoBast paGora/mpoexkt
(KP/KII) (moaroroBka)

HTroro no 5 pazneny

IoaroroBka k 3auéry/ 3a4éry c
OLIEHKOI (KOHTPOJIb)

13

HUTOTO 3A CEMECTP

17 17 34

HUTOT'O 3A KYPC

17 17 34
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5. TEKYIIAH KOHTPOJIb YCIHEBAEMOCTH n
HPOMEXYTOUYHAA ATTECTALUA 11O HUTOI'AM
OCBOEHMA JNCIIUIIJIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 33/IaHUSI MM HMHbIe MaTepHaJIbl, HeOOXOAUMBbIE JIsl
OLIEHKHU 3HAHU, YMEHNH U HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH

Jis TeKymiero KOHTPOJsl CTY/AEHTOB MCIIONIb3YETCs BbIIaHHAs TeMaTuka pedepara u
BOIIPOCHI [10 TEOPHH B PAMKAX BBIIIOJHEHUS IPAKTUYECKUX padoT.
Ilepedyens BOIPOCOB AJIsA IPOMEKYTOYHOIO KOHTPOJLS:

1. Kem ObL1 BriepBbI€ UCTIOIB30BaH TEPMUH «HAHOTEXHOJIOTHUS»?

2. ChopmynupyiiTe OCHOBHbIE OCOOEHHOCTHU TMPOSIBICHUSI KBAHTOBBIX Pa3MEPHBIX
a2 (dexToB B HaHOMaTepUasax.

3. Kak HaHOTEXHOJOTUsI MOKET MPUMEHATHCS B MAIIMHOCTPOCHHUH?

4. Yrto Takoe «INEKTpOHHas MHUKpockonus»? Ha xakue HampaBlieHHs OHa
MOJpa3ACIsIeTCs?

5. UTO MOXHO HM3MEPUTHh C MOMOIIBI aTOMHO-CHJIOBOTO MHUKpockomna (ACM)?
Onummrre NpUHIKN AEUCTBHS.

6. B uem 3axmtouarorcs noctynarsl H. bopa?

7. B uem 3akitouaercs coJepKaHue npaBmin XyHaa?
8. Kakyro ponp Hambosee HEYCTOMYMBOI MEPEMEHHON B MPOIECCaX CaMOOPTaHU3AIMHU UTPaeT
TIPUHITAIT TTOTIUHCHHUS ?

9. Pe3ynpTaTOM KakOoTO HApYyIICHHs CYUTAIOT OOpa3oBaHHWE MAaTEpUH MpH
BO3HUKHOBeHUHU BcenenHnomn?

10. YUTo 3HAYMUT CIIOBOCOUYCTAHHE «PUAOEPICKOE COCTOSHUEN ?

11. ITouemy o Mepe pocra 3apsiaa A/pa, CTPYKTypa BHEIIHUX 3JIEKTPOHHBIX CJIOEB
UCIIBITHIBAET KBAHTOBbIC (IYKTyallud W BOCIPOU3ZBOAUTCS B  CICAYIOIIMX
nepuojax?

12. Ilouemy c pocTtom 3apsaa sapa, T.€. C YBEIMYEHUEM YHCIA DIIEKTPOHOB,
MPOUCXOJUT MEPUOIUUECKOE «YMEHBIIIEHUE Pa3MEpPOB)» aTOMOB, a CIE0BATEILHO,
U UX aTOMHBIX 00BEMOB?

13. B ueM 3akitouaeTcsi caMOCTpyKTyprupoBaHue Beenmennoit?

14. [l 4ero HyKHO aHTUKOJIJIAIICUPYIOLIEE SIBIICHHUE?

15. Kakumu cBoiicTBaMu 00J1a71a€T KaXK bl SJEKTPOH?

16. [aliTe onpeneeHre NOHATUIO «YCTOMYUBOCTD.

17. Kak paGoTaeT UCKyCCTBEHHAs! MOJICKYJISipHAsi TEXHOJIOTHS?

18. UTo moHMMAIOT MO, BEIYUCIUTEIBHON HAHOTEXHOJIOTHUEN ?

Tabmuma 5 — OneHuBaHue TIPU TEKYIIEM KOHTPOJIE W OIEHKE BHIMIOJHEHUS MTPAKTUUECKUX U
71a00paTOPHBIX paboOT

HIkana Texkyuuii KOHTPOJIb
OLICHUBAHUS ™ b 3auer
40<R<=50 OTanvHO
30<R<=40 Xopomuio 3a4eT
20<R<=30 VY 10BI€TBOPUTENBHO
0<R<=20 HeynosnerBopurensHo He3a4eT
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Ta6n1z1ua 6 — KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHI/IH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

Ko 1 HAHMEHOBAHME Ornenka Ornenka Ornenka Ornenka
Ko 1 HAHMEHOBAHHME WHMKATOpPa «HEyIOBJIETBOPUTEIHHO «YIOBJIETBOPUTEILHO» / «xopouioy / «OTJIHYHOY |
KOMIICTeHIHH NOCTHIKEHHSA / «HE 3a4TCHO» «3a4TEHO» «3a4TEHO «3aYTEHO»
KOMIIETEHIHH 0-4?% § U50-74% 5 75-259% § 90-190% §
OT Max peHTHHIOBOM OT Max PeHTHHIOBOH OLICHKH OT max peHTHHTrOBOI OT max peHTHHIOBOM
OLICHKU KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJISL OLICHKU KOHTPOJIS

OIIK-1. Crocobern | MOIIK-1.4. Uznoxenne yuebHOTO | DparMeHTapHbIe, 3nmaer  Mmarepman  Ha | meer miryOoKme 3HaHUA
dopMmynupoBath 1enu U 3agaun | OnpenersieT Marepuana OeCCHCTEMHOE, | TIOBEPXHOCTHBIE 3HAHMS IO | NOCTATOYHO XOpOIIeM | BCEro Marepuana
UCCIIeIOBaHUST B 00JIACTH | BO3MOXKHOCTH HETIOJIHOE, HE YCBOGHBI | BHIAM, MeToJaM U | ypOBHE; NPENCTaBIsIeT | CTPYKTYPhl  IHMCUHUIUIMHBI,
KOHCTPYKTOPCKO- UCIIOJIB30BAHHUS OCHOBHBIC 0COOCHHOCTAM OCHOBHBIC 3a7a4u | OCBOWII HOBaIUH
TEXHOJIOTUYECKON IOJIrOTOBKH | HAaHOTEXHOJIOTUI B | 3aKOHOMEPHOCTH U | METPOJOTUYECKOTO npodeccuoHaNbHOM JIEKIIMOHHOTO ~ Kypca  IIo
MaIIHOCTPOUTEIBHBIX 3aja4ax npaBuiia obecrieueHnsi  MPOU3BOJCTBA. | ACATEIBHOCTH, UMEEeT | CPaBHEHUIO C  y4eOHOM
IIPpOU3BOJACTB, BBIABIIATH KOHCTPYKTOPCKO- METPOJIOTUYECKOT0 Wznoxenue TMOJTYYCHHBIX HaBBbIK B IIOCTaHOBKH ﬂHTepaTypOﬁ; H3JIOKCHHUC
IIPUOPUTETHl pELICHUs 3a]ad, | TEXHOJOTMYEeCKOU obecrieueHus 3HAHUM HEIOJIHOE, OJHAKO 3TO | Lelel 31 BBIOOpA | TOJyYEHHBIX 3HAHUU
BBIOMpATh u CO3/1aBaTh | MOJITOTOBKH MIPOM3BO/ICTBA, HE TIPEMsATCTBYET YCBOCHHUIO | ONTHMAJIBHBIX  CIIOCOOOB | TOJIHOE, CUCTEMHOE;
KpUTCpun OLCHKHU MAalIUMHOCTPOUTEIIbHBIX HCIIOHHUMAaHUC HX | DOCICAYIOUIETO MaTtepuaia. HUX JOCTUXKCHMUA. JONYyCKAaKTCA  CAUHUYHBIC
HCCIICIOBAHUI HPOU3BOJICTB. UCIIONB30BaHMsA B pamkax | JlomyckaroTcs OTZCIbHBIC OLIMOKH, CaMOCTOSTENIBHO

NOCTaBJICHHBIX IeJeil M | CyIIeCTBEHHBIC oLImoOKH, UCIIPaBIISICMBIC npH

3a7a4, YTO IPENATCTBYST | MCIPABICHHBIE C MOMOIIBIO cobeceoBaHNN

YCBOCHHUIO ITOCIEAYIOLIETro | MpenojaBartels. 3aTpyAHCHUs

Marepuana npH (bopMynupoBaHUH

pe3yJbTaTOB U UX pelIEHUN
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IK-3. Cnocoben
pa3pabaTbeIBaTh

TEXHOJIOTHYECKHE  IMPOLECCHI
HU3TOTOBJICHUS neraneu
MalIMHOCTPOEHUS cpenHen

CIIO)KHOCTH C O0ecredeHneM
TpeOyeMoro KadecTBa, B TOM
YHCITe u3 MOJIMMEPHBIX
MaTepHaos, MPUMEHSTh
HAHOTEXHOJIOTHH,  BBIOHPATH
KOHTPOJIbHO-U3MEPHUTEIBHYIO

OCHACTKY, pa3pabaTbeIBaTh
TEXHOJIOTUH H YIPaBISIOIINE

IpOrpaMMbl  JUI CTaHKOB C
Iy, pa3pabaTbIBaTh
JJIEMEHTHI
MaIIMHOCTPOUTEIHLHOTO
IIPOU3BOJICTBA

WUIIK -3.8
AHanuzupyer u
pa3pabatbiBaeT
METPOJIOTHYECKOE
obecrieueHne
MAaIIMHOCTPOUTEIBHOTO
MPOU3BOJICTBA,
BBITIOJIHSAET ~TPOLECCHI
U3MEpEeHUid,
WCIIBITAaHUH u
KOHTPOJIS, ~ IPOBOJUT
METPOJIOTHYECKYTO
9KCIIEPTHU3Y.

N3noxxenne yaeOHOTO
MaTepuaia OeccCHCTEeMHOE,
HETNOJHOEe, HE YCBOCHHI
OCHOBHEIC
3aKOHOMEPHOCTH u
MpaBuia
METPOJIOTHYECKOTO
obecrieyeHUs
MIPOU3BOJICTRA,
HETIOHUMAaHHUE ux
WCTIONB30BaHUsl B paMKax
MOCTaBJIECHHBIX IIEIEH U
3amad, 4TO MPEMSATCTBYET
YCBOCHHUIO MOCIEIYIOMIETO
MaTepuaa

®parmMeHTapHsble,
MMOBEPXHOCTHBIE ~ 3HAHUA IO
BHAM, MeToIaM u
0COOEHHOCTSIM
METPOJIOTHIECKOTO
obecrieueHus MPU3BOJICTBA.
Uznoxenne MOJTYYCHHBIX
3HAHMI HEMOJIHOE, OJHAKO 3TO
HE TIPEMSATCTBYET YCBOCHHIO
MOCTIeIyIOIETro Mmarepuara.
Honyckatorest OT/EJIbHBIC
CYIIIeCTBEHHEIC OIIMOKH,
WCTIPABICHHBIE C IIOMOMIBIO
mperonaBaTeNs. 3aTpyIHECHUS
pu (dhopMyIHpOBaHUT

PE3yNbTaTOB U UX PELICHUH

3HaeT MaTepuan Ha
JIOCTATOYHO XOpoIeM
YPOBHE; MPECTABISIET
OCHOBHBIE 3a71a4n
po¢eCCHOHATBHOM
JEATEILHOCTH, HMEET
HAaBBIK B IIOCTAHOBKH
neneun Hu BBIOOpA
ONTHUMAJbHBIX  CIIOCOOOB

HUX TJOCTHIXCHUA.

Nmeer tiyObokne 3HaHHA

BCETO MaTepuana
CTPYKTYPbl  JUCIUILIMHBI;
0CBOHUI HOBAaIMHU
JIEKIIMOHHOTO ~ Kypca  II0
CpaBHCHUIO C  y4eOHOI
JUTEPATypOi; H3IOKCHHE
MOJTYYCHHBIX 3HaHUI
ITOJIHOE, CHCTEMHOE;
JIOMYCKAIOTCS ~ CIUHUYHBIC
OIIHOKH, CaMOCTOSTEILHO
HCTIPaBIsIeMbIe npu
cobecenoBaHNA
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6.

YUYEBHO-METOJIMYECKOE OBECITEYEHUE
JTUCHUATITAHBI

DnekTpoHHBIA anpec kadeapsr TuOM kpmis@nntu.ru
JUIs  caMOCTOSITENIPHOTO HW3YYCHHS TEOPETUYECKOW 4YacTH Kypca, TMOATOTOBKH K

MpaKkTUYeCKUM 3aHATHAM Ha Kadeape TuOM u B HaydyHO-TEXHHYECKOW OMOIMOTEKE
(https://library.nntu.ru/megapro/web) nmerorcs:

6.1. YueOHas quTepaTypa, neyaTHblie H31aHus 0Mo61uoTEeYHOro hoHaa

Tabnuna 7 — Ilepedyenp yueOHOM auTEpaTypHI

No
p-1a

HaumenoBanue yueOHO-METOANYECKOTO 0OECICUCHUS

1 Anppueckuii P.A. Hanomartepuaibl: KOHLIEIUS U COBpeMeHHbIe npobuieMbl // Poccuiicknii Xumudeckuit
KypHai. 2002. T.46. Ne5. C.50 56.

2. AradponoB K.II. TpeHHe-OTHOCHTENHPHOCTH-KBAHTHl WM YHHBEpCaJbHAas MOAETh (U3NICCKUX
B3aumozeticteuii. M.; BHUUTOMP, 1990.-47c.

3. Bop H. Bo3HukHOBeHHE KBaHTOBOM MexaHuku // 30paHHble HaydHble Tpynsl. B 21. M.: Hayka, 1971. 1.2.
- 256¢.

4. BamueB P.3., AnekcanapoB W.B. HaHocTpykTypHble MaTepuaibl, IOJYyYEHHbIE WHTEHCUBHOU
iactuaeckoit nedopmanueii. — M.: Jloroc, 2000. 272 c.

5. BoponoB B.K., IlogomienoB A. B., CargeeB P.3. ®@usuka Ha mepenome ToicsdeneTuit: dusmdeckue
OCHOBBI HAHOTEXHOJIOTHH. YueOHuk. — M.: M3patennckuii joM <<JIMBPOKOM>>, 2011. — 432c.

6. Bepun O.T'. [Ipuposa syieMeHTapHBIX YaCTHII, KBAHTOBas TEOPHUs U Belrnkoe o0beaunenue. M.: Konryp-M.
2005. -134 c.

7. Benenanun B.B. MaTtemarudeckoe MOAEIMPOBaHUE HAHOTEXHOJIOTHYECKUX MPOLECCOB M HAHOCTPYKTYP.
M.: BUHOM. Jlabopatopus 3Hanmit. 2003.-196¢.

8. Bepemaka A.C. Pab0oTOCIIOCOOHOCTh pPEXYIIET0 MHCTPYMEHTa C HOKPBHITHEM. M.: MammHOCTpOeHHe.
1993. — 336c.

9. Bcerosckuit I'.B.,KommakoB A.I'., Bynun WM.JK. Beenmenme B MympTH(QpaKTAIFHYIO HapaMETPH3AMHIO
CTPYKTYyp MarepuanoB. M.;MkeBck: HaydHO-31aTENbCKUN LEHTp <<PerynspHas M XaoTWdecKas AWHAMHKA

>> 2001.-115c.
10. Bapcykor O.A., Emumieseu M.A.. OCHOBBI aTOMHOU (pu3uKH. — M.: HayuHbIi Mup, 2006. — 648c.
11. T'eiizen6epr B. ®uznyeckue npuHIUNIEI KBaHTOBOM MexaHuku. M.: HUL] PX/1. 2002.-326c¢.

8. THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

8.1. Ilepeuenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»,

HEO0OXOIMMBIX JJI OCBOEHUS AUCLIUILINHBI (MOYJIs)

Pecypchl cucreMsl penepanbHbIX 00pa30BaTeNbHBIX TOPTAJIOB:

1. ®denpepanbusbiii nopran. Poccuiickoe odpazoBanue, http://www.edu.ru/
2. Poccwuiickuit oOpa3oBatenbHbIi mopTai, hitp://www.school.edu.ru/default.asp

Hayuno-texuuueckas 6ubnuorexka HI'TY

https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy

OK KHUT ¥ NEPUOANYECKUX U3TaHUN

https://library.nntu.ru/megapro/web

bubnnoreka 1eKTpOHHBIX YUeOHUKOB

http://fdp.nntu.ru/kHEMKHAS-OIKA/

21



mailto:kpmis@nntu.ru
https://library.nntu.ru/megapro/web
http://www.edu.ru/
http://www.school.edu.ru/default.asp
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
https://library.nntu.ru/megapro/web
http://fdp.nntu.ru/книжная-полка/

PedepaTuBHbIC *KypHAITBI
https://www.nntu.ru/frontend/web/ngtu/files/org structura/library/resurvsy/ref gyrnal 16.pdf

8.2.Ilepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabmuua 8 — [lepedeHp AIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HaumenoBanme Ccplika k 9bC
9BC
1 Koncysnprant http://www.studentlibrary.ru/
CTyJI€HTa
2 Jlaub https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/

9. OBPA3OBATEJILHBIE PECYPCHI JUIS WHBAJIMIOB M
JIUIL C OB3

B Ttabmaume 9 ykazan  mepeueHb 00Opa30BATENBHBIX PECYpCOB, HMEIOIIHX (OpMBL,
aJlanTUPOBAHHBIE K OTPAHWYCHUSIM HUX 3JI0POBBS, a TAKXKE CBEACHHUS O HAIMYUU CICIHAIBHBIX
TEXHUUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO TMOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXET OBITh WCIOJB30BaHA HH(pOpPMAIUs, pa3MENICHHAs B TOJpa3jelie
«JdocrynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBatenbHOM opranusaiue» https://www.nntu.ru/sveden/accenv/

Tabnuma 9 — O6pa3oBarenabHbIe pecypchl 11 HHBaIKUI0B U Jull ¢ OB3

Ne ITepeuenn 00pa3oBaTeJbHBIX CaeJleHHS 0 HAJMYHH CHEIHATBHBIX
pecypcoB, NPUCIIOCO0IEHHBIX 1JIs1 TeXHUYECKHMX CPeACTB 00yUYeHHUs!
HCTO0JIb30BAHNS MHBAIHIAMH H KOJUIEKTMBHOTO M HHIAUBHUYaJIbHOTO
aunamu ¢ OB3 0JIL30BAHUSA
1 OBbC «KoHCYNIBTaHT CTYAEHTa» 03ByYKa KHHT ¥ YBEIMYCHUE MpUPTa
SEC WJlaby CrenatbHOe MOOMIEHOE TPUIIOKEHHE -
2 CHHTE3aTOp PEYH, KOTOPHIH BOCIPON3BOIUT
TEKCThl KHUT ¥ MEHIO HaBUTallN
3 OBbC «OpaiT» BepCHS JJIs CIIAOO0BUISAIIINX
10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME,
HEOBXO/INUMOE JIIA OCYHWECTBJIEHUA

OBPA3OBATEJIBHOI'O IPOLECCA ITIO JUCIHUAIIJIMHE

YueOHbIC ayAUTOPUU AT TPOBEICHUS] 3aHATHUM MO AUCIUIUIMHE, OCHAIICHBI 000pYIOBaHUEM
U TEXHUYECKUMHM CPEJICTBAMU O0YUYEHUs
B tabnuue 10 nepeunciensr:
— yueOHblE ayAMTOpUU Uil TPOBENCHMS YUEOHBIX 3aHATHH, OCHAIlEHHBIE
000pyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMU O0yUYECHHUS;
— TIOMENIEHHS ISl CaMOCTOSITETIbHOH pabOThl OOYYarOMIMXCS, KOTOPBIC IOJDKHBI
OCHAaIICHBbI KOMHBIOTepHOﬁ TEXHUKOM C BO3MOKHOCTBIO IIOAKIYCEHUS K CETU
«IaTepHeT» W oOecreueHHEM JIOCTyMa B AJIEKTPOHHYI. HH(OPMAIMOHHO-
oOpazoBarenbHyto cpexy HI'TVY.
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https://biblio-online.ru/
https://www.nntu.ru/sveden/accenv/

Tabmuua 10 — OcHaleHHOCTh ayAUTOPUIl ¥ TOMEIIEHUH JIIsI CAMOCTOATENBbHOM paboThI
CTYAEHTOB 10 JUCLMIIJIMHE

Ne HaumeHnoBanue HaumMmenoBaHnue OCHAIIEHHOCTH CNEeMHAJIBLHBIX OMEIIeHni 1
m\n JUCIHIIMHBI crnenuaJdbHbIX* MOMeIleHUH JJI151 CAMOCTOSITeJIbHOM PadoThl
(MonxyJin), TMOMEIIeHUN U
NMPaKTHK B TOMeIeHUi ISt
COOTBETCTBHH C CcaMOCTOSITETIbHOM
Y4eOHbIM padoThI
TUIAHOM
1 | OcHoBbl Hayunbix | 1) Ne 4102 (JlabopaTopus 1) Cronbl, crynbs Ha 30 yen. AyautopHas
HCCIIEOBAHMMN pe3aHus MaTepHaIOB) JIOCKa JIJIs Mela.
yd4eOHast ayauTOpus Juis 2) TIpoexTop, SKpaH, KOMIILIOTEP/HOYTOYK
NPOBE/ICHIS 3aHATHH 3) Microsoft Office 2007 crammaprasiii (Word,
JICKIMOHHOI'O Hu Power Point, Access, Excel), T-Flex Docs 7x
CEeMHHapCKOro THIIA, (7. Ne 00001494)
TPYMITOBBIX u
WHJIMBHTY ATbHBIX
KOHCYJIbTAllUH, TEKYIIEeTO
KOHTPOJIA u
IIPOMEKYTOUHON
arrectanmun, T. HmwkHaui
Hogropona, yn. Munusa, .
288

1. METOAUYECKHE PEKOMEHIAILIVUHN OBYYAIOIIUMCAHA
110 OCBOEHUIO JUCUMUILINHBI

11.1. OO6mme MeToaMYeCcKHEe peKOMeHAAUUH IS o0ydamomuxcsli IO OCBOCHHIO
AUCHHILINHBI, 00pa3oBaTe/ibHbIE TEXHOJIOTHU

JlucuuIuiiHa — peamu3yercsi  MOCPEACTBOM  TMPOBEACHUS  KOHTAaKTHOW  paboOTBl ¢
oOyyaromuMucs (BKJIOYas MPOBEIEHHE TEKYLIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSATEIbHOM
paboThl 00Y4AIOIIKXCS ¥ TPOMEKYTOUHOM aTTeCTallUu.

KonrtakTHas paboTa: ayIuTOpHAs, BHEAYAUTOPHAs, a TAK)Ke MPOBOAUTHCS B JIEKTPOHHOM
nH(popManmoHHO-00pa3oBaTeNbHOM cpesie yHuBepcurera (nanee — SMOC).

HpI/I npenoagaBaHn JUCHUITIITMHBI «Hanorexnoixorun B MalIMHOCTPOCHUN Y,

UCIIOJIb3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJOTHH, TO3BOJISIONIUME IIOBBICUTH
AKTUBHOCTH CTYACHTOB IIPpU OCBOCHUH MaTCpualla KypCa U NMpE€AOCTaBUTb UM BO3MOXHOCTH
3¢ (HEeKTUBHO peaTn30BaTh YaChl CAMOCTOSTEIILHON pabOTHI.

Ha JICKOUAX, MPAKTUYCCKUX 3aHATUAX MPUBETCTBYIOTCSA BOIIPOCHI H O6CY)K]1€HI/I$[,
UCTOJIb3YeTCs JINYHOCTHO-OPUEHTHUPOBAHHBIA TOAX0J, TEXHOJOIUs paboThl B MajibIX Ipymnmnax,
YTO IMO3BOJIAACT CTYACHTAM IIPOABHUTH CC6$[, MOJIYYHUTh HABBIKKU CaMOCTOSATCIBHOI'O H3Y4YCHUA
Marepuala, BEIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompochl, BO3HUKIINE NPU CAMOCTOATENbHOW paboTe, moapoOHO pa3duparoTcs Ha
NPAaKTUYECKUX 3aHATUSAX U JIeKIUAX. [[poBoasATCS MHANBUIYAIbHBIE U TPYIIOBBIC KOHCYJIbTAI[UH
C HUCIIOJIB30BaHUEM, KaK BCTPEY CTYACHTaAMH, TaK W COBPEMCHHBIX I/IH(bOpMaI_H/IOHHBIX
TEXHOJIOTHIl: yat, 3IeKTpOHHas mouTa, Skype, Zoom.

Wunnmupyercs aKTUBHOCTh CTYIIEHTOB, ITOOUIPSETCS 3aJaHHe JIIOOBIX BOIPOCOB TIO
MaTepHuany, NpaKTUKYyeTCs WHAWBUIYAIbHBIH OTBET Ha BOIPOCHl CTYAEHTAa, PEKOMEHAYIOTCS
METO/BI YCIIEITHOTO CaMOCTOSITEIFHOTO YCBOCHHS MaTepHalia B 3aBHCHMOCTH OT YPOBHS €TrO
6a30B0i1 MOATOTOBKH.
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Jlnsi OLIEHKM 3HaHUM, YMEHHH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETECHIIUH
NpUMeHseTcs OaUIbHO-PEMTUHIOBasl CHCTEMa KOHTPOJIA U OLIEHKU YCIIEBA€MOCTH CTYIEHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.

IIpomexxyTouHas arTecrauus MpoBOoaUTCs B (opme 3aueta (3 ceM Marucrparypsl) ¢
Y4E€TOM TEKYLIEH yCIIEBAEMOCTH.

11.2. MeToauyecKkue yKa3aHus JJisl 3aHATHI JIEKIHOHHOTO THIIA

JIEKUMOHHBIN KypC MIPEAIIONAracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYEeCKOro TUIaHa. B X0/ TEKIMOHHBIX 3aHATHI pacKpbhIBAIOTCS 0a30BBIE BOIPOCHI B PAMKax
Kaxa0oi Tembl aucuumuiuHbl (Tabmuua 4) . O603HAayYarOTCA KIIOUEBBIE aCHEKThl TEM, a TaKXKe
JIeNAOTCsl aKLUEHThl Ha HauOoJee CIIOKHBIE M Ba)KHBIE MOJOXKEHHUS H3y4aeMOro MaTepHuala.
Marepuansl JIeKUUH  SIBISIOTCS OHNOPHOM OCHOBOM Uil MOJIrOTOBKM OOy4yaroIIMXcsl K
NPAaKTUYECKUM 3aHATUSM M BBINOJHEHUS 3aJaHUN CaMOCTOSITENBHOW pPalOThL, a TaKke K
MEPOIPHUATHAM TEKYILEro KOHTPOJIA YCIEBAEMOCTH U IIPOMEKYTOYHOM AaTrTecTaluu 110
JUCLUIINHE.

B xone neKUMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOIo
Marepuaia. MeToauueckue MaTepHuajbl Mo JIabopaTOpHBIM padoTaM HaxoIuTcs Ha Kadempe B
3JIEKTPOHHOM BHJIE.

11.3. MeToanyeckue yKa3aHHus M0 CAMOCTOSATEILHOI padoTe 00y4arOUIUXCS

CamocTtosTenbHass paboTra oOecrneynBaeT MOATOTOBKY OOYdYaromIerocs K ayIuTOPHBIM
3aHATUSIM M MEPOIPUATHIM TEKYILEro KOHTPOJS U MPOMEKYTOYHOW aTTEeCTallMU MO H3y4aeMoi
TUCHUIUIMHE. Pe3ynbTraTthl 3TOW MOATOTOBKU MPOSBISIOTCS B aKTHMBHOCTH OOYydYarollerocs Ha
3aHATUSIX M B KAayeCTBE BBIIOJHEHHBIX OTYETOB I10 JIAOOpPaTOpHBIM pabdoTaM M APYrux QGopm
TEKYIIEr0 KOHTPOJIS.

[Ipu BBIIONTHEHUHW 3aaHUM IJII CAMOCTOSITEILHOM PabOThl peKOMEHAYyeTCs MpopadoTka
MaTepuaioB JIEKIUHA MO KaXKIAOW MPOWIEHHOW TeMe, a TakKe HU3Y4YeHHE PEKOMEHIyeMOn
JTUTEPaTyphl, IpeAcTaBieHHON B Pa3nee 6.

B mpornecce camocrosTenbHON pabOThl MPU HM3YYEHUM JUCHMILIMHBI CTYAEHTHI MOTYT
paboTtaTh Ha KommbloTepe. Uepe3 MH(OPMaLMOHHO-TEIEKOMMYHUKAIMOHHYIO ceTh «HTepHeT»
MOKHO BOCIHOJIb30BAThCS PECypcaMM 3JEKTPOHHON HH(POPMALMOHHO-00pa30BaTeNbHON Cpeabl
yausepcutetra (QMOC) u sanekrponHoi 6udanoreunoit cuctemsl (3bC), rae B 31eKTpOHHOM BUE
pasMelleHbl yueOHbIe U yUeOHO-METOIMYEeCKUE MaTepHaJIbl.

12. OLEHOYHBIE CPEJICTBA JUISI KOHTPOJISI OCBOEHUSI
JUCHUATIIAHBI

12.1. TumnoBble KOHTPOJbHbIE 3aJaHUS] WJIN HHbIE MATEPHAJIbI, HEOOXOAMMBIE VIS OLEHKH
3HAHMI, yMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

I[J'ISI TCKYHIETO KOHTPOJIA 3HAHUI CTYACHTOB IO JUCHUIIJIMHEC TIPOBOAUTCA KOMIVIEKCHASA
OIICHKAa 3HaHHI7[, BKIIFOYArOImas:

— OTBCT Ha BOIMPOCHI IPCIIOJaBaATCIIA 110 TEMAaM Kypca

12.1.1. TunoBbIe BOMPOCHI TSI TPOMEKYTOYHOM aTTecTaliu B (hopMme 3aueTa

Bonpoch! k 3a4eTy, NPOBOAUMOMY B TPETheM ceMecTpe
Oo0pa3sen Ounera:
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Iepen sx3aMeHOM MpeEToiaBaTeNb BbIIACT KaXIOMY CTYJCHTY OUJIET C TEOPETUUYECKUMHU
BOITPOCAMH.
1. CdopmynupyiiTe OCHOBHbIE OCOOCHHOCTHU MPOSIBICHHSI KBAHTOBBIX pa3MepHBIX 3(dexTon
B HAaHOMaTepHaJIax.
2. Tlouemy mo wmepe pocTa 3apsiia sapa, CTPYKTypa BHEIIHMX 3JIEKTPOHHBIX CJIOEB
UCTIBITHIBACT KBAHTOBBIC (DIYKTYAI[H U BOCIIPOM3BOIUTCS B CIEAYIOMNX Meproaax?

PernameHT npoBeeHNs TEKylIero KOHTPOJisi B popMe KOMIIBIOTEPHOI0 TECTHPOBAHUSA

Jlns mpoBeeHys TEKYIIET0 KOHTPOJIA CTYACHTY BBIJACTCSA OJHA U3 TEM Kypca I BBITOJIHEHUS
pedepara u npe3eHTaLuy U JOKJIAAA.
Taxoke CTyJIeHT B XOJIC BBIIOJHEHHS J1a00OpaTOpHBIX pabOT OTBEYAET Ha BOMPOCHI MO TEMAaTHKE

Kypca.
Bonpocsl npuBeieHb! B pasaedie S.
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PELHEH3USA
Ha pabouyio nmporpamMmy JUCHUILIMHBL « HaHOTEXHOJIOTMM B MAIIMHOCTPOCHUI
OII BO no nanpasnenuto 15.04.05 KoHCTpyKTOPCKO-TEXHOJIOTMYECKOE 00ECIEUeHIE
MaIIMHOCTPOUTENbHBIX IPOU3BOJICTB, HAIIPABICHHOCTh «TEeXHOJIOTHUS MATUHOCTPOSHUS»
(kBayM(pUKaLUS BBITYCKHUKA — MarucTp)

CrpyukoBeiM  AJsiekcanjapoMm BriaaumupoBuueM, K.T.H., Ha4yaJbHUKOM YIpaBJICHUS
WH(POPMAIMOHHBIX TEXHOJOTHH — HadanbHUKOM oTaena CAIIP m TexHuyeckod TOKyMEHTAIuu
(TH) OAO IIKO «TemooOMeHHUK» (J1aniee 0 TEKCTY PEICH3CHT) MPOBeIeHa PEeleH3us padoueit
nporpaMmel Aucuuiiniel «Hanotexnonorun B MammHoctpoeHun» OIl BO no HampaBieHuro
15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeUeHNEe MAIIMHOCTPOUTEILHBIX MTPOU3BOICTB,
HaIpaBJIECHHOCTh «TE€XHOJIOTMS MalIMHOCTPOEHUs» (Maructp), paspadoranHoit 8 ®I'bOY BO
«Hwxeropoackuil rocyaapcTBEHHbIM TexHUuyeckuil yHuBepcuteT umeHu P.E. AnexceeBa» Ha
kadenpe «TexHomorus u 00OpyAOBaHHE MAIIMHOCTpOCHUs» (paspaborunk — Kabamaun FOpwuit
['eoprueBud, JOKTOP TEXHUYCCKHX HAYK, Mpodeccop).

PaccmoTpeB mpencTaBiI€HHbIE HAa PELEH3UI0 MaTepuaibl, PELUEH3eHT MpHIlIeT K
CJIEYIOIMM BBIBOJIAM.

[Iporpamma coomeemcmsyem TtpedoBanusm PI'OC BO no wnanpaenenuto 15.04.05
KoHCTpyKTOpCKO-TEXHOJIOTHYECKOE ~ OOEcleuyeHue  MAlIMHOCTPOMUTENIbHBIX  IPOM3BOJCTB.
[TporpamMma codepoicum Bce OCHOBHBIE pa3felibl, COOTBETCTBYET TPeOOBaHHSIM K HOPMATHUBHO-
MeTOAMYeCKUM jJokymeHTam. llpencraBmennas B [IporpamMme  akTyanbHOCTh  yueOHOM
TUCHUILIMHBL B pamkax peanuzauuu OIl BO ne nodnesxcum coMHEHUIO — TUCIUIUIMHA OTHOCUTCS
K 0a3zoBoii yactu yuebHoro nukia — b1.5.10.

[IpencraBnennsie B IlporpamMe umesm IUCHUIUIMHBI coomeemcmeyrom TpeOOBaHUSM
®I'OC BO wanpaBnmenuss 15.04.05 KoOHCTpYKTOPCKO-TEXHOJIOTHYECKOE  OOecCIeueHue
MAIIMHOCTPOUTENBHBIX TPOU3BOJICTB.

B cootBercTBuM ¢ [Iporpammoit 3a nucuurinaon «HaHOTEXHOIOTHMY B MAIIMHOCTPOCHHUH »
3aKperyieHbl JBe KommeTreHumu. JlucuurmHa u mnpencraBieHHas IIporpamMma crocoOHBI
pea30BaTh UX B OOBSIBIICHHBIX TPEOOBAHHMSIX.

Pesynbratel oOyueHusi, mpenctaBieHHble B I[Iporpamme B KaTeropusix 3HaTh, yMETh,
BJIAJIETh coomeemcmeyom clneuuuke | COAEpNKAHUIO JAUCHUIUIMHBI U 0eMOHCHMPUDPYVIOm
B03MOHCHOCHL TIOJTYYEHUS 3aBICHHBIX PE3yJIbTaTOB.

O6m1ast TpyA0€MKOCTh TUCIHUIUIUHBI «HaHOTEXHOIOTHH B MAIIMHOCTPOCHUU» COCTABIISIET
2 3auétHeix enuHulbl (72 yaca). MuHpopmamus O B3aUMOCBS3M H3YYaeMbIX TUCIHUIUIMH U
BOIIpOCaM  HMCKJIIOYEHHUS  JyOJIMpOBaHUS B  COAEpPKAHMM  JUCHUUIUIMH  COOTBETCTBYET
nercrteutenbHOCTH. JlucuumianmHa «HaHOTEXHOJIOrMM B MAaIIMHOCTPOECHHUM)» B3aMMOCBS3aHA C
apyrumu  guctumiinHamMd - Ol BO  u YyeOHoro miana mno HanpasieHuto 15.04.05
KoHCcTpyKTOpCKO-TEXHOIOTHYECKOE  00ecledeHrne MAaIIMHOCTPOUTENBHBIX  MPOU3BOJACTB |
BO3MOXKHOCTh 1yOJIMPOBaHUs B COJIEP’KaHUU OTCYTCTBYET.

[IpencraBnenHas [Iporpamma MpeArnogaraeT UCII0JIb30BaHUE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHM, HCIOJIb3YEMBIX IPU peaTu3aliil Pa3IudHbIX BHUJIOB y4eOHOM
paboTsl. @opMbl 00pa30BaTENbHBIX TEXHOJIOTHNA COOTBETCTBYIOT CIIeIU(UKE TUCITUTINHEI.

[Tporpamma nucturinHbl «HaHOTEXHOJIOTHN B MAITUHOCTPOSCHUWY TIPEATONaraeT 3aHsITHs
B MHTEPAKTHUBHOU (hopme.

Bunel, coxepxkanue U TpPYAOEMKOCTH  CaMOCTOSITENbHONW  pabOThl  CTYAEHTOB,
npelcTaBieHHble B [Iporpamme, COOTBETCTBYIOT TpPEOOBaHHSM K IMOJATOTOBKE BBIMTYCKHHUKOB,
copepxkammmcss Bo PI'OC BO mnHanpasnenus 15.04.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE
obecrnevyeHrne MallIMHOCTPOUTENBHBIX TPOU3BOICTB.

[IpencraBnennsie u onucanubie B [Iporpamme dopmbl Tekymieil oneHkr 3HaHuM (Onuil-
OTIPOC, 3aIlKTa JIA0OPATOPHBIX PadOT) COOTBETCTBYIOT CIielU(DUKE TUCIUTUIMHEBI U TPEOOBAHUAM K
BBITTYCKHUKAM.
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®opMa NpOMEKYTOYHOIO KOHTPOJIS 3HAHUHM CTYIEHTOB, IIpeaycMoTpenHas IIporpammoii,
OCYILECTBIIsIeTCSL B ()OpME 3ayeTa, YTO COOTBETCTBYET CTaTyCy AMCLUIUIMHBI, KaK TUCLUIUIMHBI
6a3oBoii yactu yuebnoro nmukia — b1.5.10 ®I'OC BO nanpasnenus 15.04.05 Konctpykropcko-
TEXHOJIOTUYECKOe 00ecrieueHre MalllnHOCTPOUTEIbHBIX IPOU3BOICTB.

Hopwmbl orenku 3HaHMiA, npencTaBieHHbIE B [Iporpamme, COOTBETCTBYIOT CIEIH(HKE
JUCLUIUIMHBI U TPEOOBAaHUSM K BBIITYCKHUKAM.

VY4ebHo-MeToIn4YecKoe 00ecTiedYeHre JUCIUIUIMHBI PEICTaBICHO OCHOBHOM JIUTEPaTypoil
— 5 uctouyHuKoB (0a30BbIe y4EOHWKH), TOTOJHUTEIBLHON JIMTEpaTypod — 6 HaWMMEHOBAaHUH M
coorBercTByeT TpeboBanusm DPI'OC  BO wnampasnenuss 15.04.05 Kouctpykropcko-
TEXHOJIOTUYECKOe 00ecrieueHre MalllMHOCTPOUTEIbHBIX TPOU3BOJICTB.

MarepuanbHO-TEXHHUECKOEe oOOecreueHne JIUCHUILUIMHBI COOTBETCTBYET —crenuduke
JUCUMIUIMHBL  «HaHOTEeXHOIOrMM B MAIIMHOCTPOEHMHM» U 00ECHEeYMBaeT HCIOJIb30BAHUE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIC HHTEPAKTUBHBIX, METOJIOB O0yUCHHS.

Mertoguyeckue  peKOMEHJAUMU  CTyJE€HTaM M METOAUYECKHE  PEKOMEHJALUHU
IPEernoIaBaTessiM M0 OpraHu3aluyi 00y4eHUs MO AUCIUILIMHE JA0T MPEACTaBICHUE O Crieu(puKe
o0yueHus 1o qucuuiuiiie «HaHOTeXHOIOruM B MallInHOCTPOSCHUNY.

OBIUE BBIBOJIbI

Ha ocHOBaHMM NpOBENEHHON pELEH3UM MOXKHO CleJaTh 3aKJIIOYEHHE, YTO XapakTep,
CTPYKTYypa U cojAep)KaHue paboued mporpamMmbl JucHUIUIUHBI  «HaHoTexHomoruum B
mammHocTpoeHun» OII BO mno wnHanpaBinenuto mudp 15.04.05 KoHcTpyKTOpPCKO-
TEXHOJIOTHYECKOE  OOEeCleYeHuEe  MAIIMHOCTPOUTEIbHBIX  MPOU3BOJICTB,  HAIMPABICHHOCTH
«TexHONOTusl MAIIMHOCTPOCHUS» (KBalu(UKAMs BBITYCKHMKA — MAarucTp), pa3paboTaHHON
Kabammuueim  FOpuem ['eopruesmuem, JIOKTOPOM TEXHHUYECKHX HayYK, npodeccopom,
cootBercTByeT TpeboBanusiMm GI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHOMHKH, PhIHKA TPyAa
U TO3BOJIMT Tpu € pealu3alud YCIENIHO oOecreynTh (OPMUPOBAHUE 3asBICHHBIX
KOMIIETCHIINH.

Peuenzent: CtpyukoB A.B., K.T.H.

(ono, ydeHas CTelleHb, YUeHOe 3BaHHUE) (Troamucs)

Moanucek peueHseHTa CTpyykoBa A.B., K.T.H. 3aBepAto
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YTBEPXJALIO:
Aunpektop nHctutyta UMNTM

‘ ” 2021 r.

JIncT akTyanusaumnum paboyert nporpaMMbl ANCLLUNIUHDI
«__HaHOTexHoN0rnm B MaWMHOCTPOEHUN __»

MHAOEKC no y‘-IE6HOMy naaHy, HAMMeHOBaHne

ON8 NoArOoTOBKM 6akanaBpoB/ CNeLManncToB/ MarucTpos
HanpasneHue: 15.04.05 KOHCTPYKTOPCKO-TeXHONOrnyeckoe obecneyeHue

MALWNMHOCTPONTE/IbHbIX MPON3BOACTB_

HanpaBneHHOCTb:__TexHoNnorna MawmHoOCTpoeHnA

dopma 0byyeHns ___oyHas, O4YHO-3a04Had
2021

04 Hayana NoAroTOBKMU:

Kypc __2__

Cemectp __4__

B pabouylo nporpammy He BHOCATCA M3MeHeHUA. [porpamma akTyanam3mpoBaHa
ana 2021 r. HaYana nogroToBKMW.

Pazpabotumnk (un): ___ KabanguH 0.I., AOKTOp TexHMYEeCKUX Hayk, npodeccop

(PNO, yyeHas cTeneHb, y4eHOe 3BaHUeE)

D 2022 r
Pabouas nporpamma nepecmoTpeHa n ogobpeHa Ha 3aceaaHuun kadeapsl TuOM
npoTtokon Ne ______ OT «__» 2022 r
3aBeaywowni kadhenpomn NanTteB U.J1.
JINCT aKTyanusaumm NPUHAT Ha XpaHeHHUe:
3aBeaywowni Bbinyckawuwen kagegpon TnOM: «__» 2022 r.
MeToaunuyecknu otaen YMY: R 2022 r.
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