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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. Honrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.M._)IonrymHH




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOCHUSI TUCHUIUIUHBI «KOMIIBIOTEPHOE MOJEIUPOBAHUE HAHOCTPYKTYP U
UX CBOWCTBY», B COOTBETCTBUU C TpeboBaHUAMU DeiepalibHOTO TOCyJapCTBEHHOTO
obpazoBarenbHoro crangapra BO no Hanpasinenuto noaroroku 03.04.02 ®dusuka (ypoBeHb
BO maructparypa), yreepxkaentnoro 07.08.2020 r. (mpuxas Ne 914), sBistirorcs:

1) obecnieuenne 6a30BOM MOATOTOBKH, BKITFOYAIOIICH B c€0s1 M3YUCHHE M YCBOCHHUE
OCHOB TE€OPHH HAHOCTPYKTYP, a TAK)KE€ 3HAKOMCTBO C YUCIEHHBIMU METOJIaMU  TIPU
UCCIIETOBAaHUH MTOBEPXHOCTHBIX U 00BEMHBIX CBOMCTB HAHOCTPYKTYPHBIX OOBEKTOB;

2) popmMupoBaHue TeOpETUUECKON Oa3bl 3HAHUN, JOCTATOYHOW JIJIsl aHAIM3a U
pElIeHHs COBPEMEHHBIX HAyYHBIX M TEXHUYECKHUX MPOOJieM, CBSI3aHHBIX C H3y4YEeHUEM
CBOMCTB HAHOCTPYKTYP.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctummza KomMnsroTepHOE MOJEINPOBAHUE HAHOCTPYKTYP U UX CBOWCTB BXOJIUT B
4acTh y4eOHOIo Iu1aHa (OpMUPYEMYIO yYaCTHUKAMHU 00pa30BaTeIbHbIX OTHOILICHUH
00pa3zoBaTeNbHON IPOTrPAMMBI.

I[JISI HU3YyUCHUSA JUCHUIIIINHBI HGO6XOI{I/IMH 3HaHUA (YMCHI/ISI, BJIaILCHI/ISI),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

KoMnproTepHbI€ TEXHOJIOTUN B HAYKE U IIPOU3BOJCTBE

Teopus TBepaOro TENIA

YucnenHoe MoJeupoBaHe (PU3NYECKHUX MPOLIECCOB IEPEHOCca B TBEPABIX TellaxX

3HaHus (YMEHUs, BIa/IeHUs ), IOJTYYEHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

VYyeOHast - Hay4dHO-UCCIIeJ0BaTeNIbCKas paboTa

HpOI/I3BOI[CTBGHHa$I - IpeaauIlJIOMHas IMpakKTUuKa

[Tpon3BoCTBEHHA - IPAKTHKA 10 MOJIy4YEHHIO MPO(ECCHOHAIBHBIX YMEHUN U
OIbITa IPO(PECCUOHATBHOM NeATETbHOCTH

[ToaroToBka K mporeaype 3aluThl U 3alUTa BBITYCKHON KBaTU()UKALMOHHOM
paboThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS) M IJIAHMPYEMblIe pe3yJIbTaThl 00y4eHust

B pe3ynbrate ocBoeHUs TUCHMITINHBI (Moayisl) «KoMmbloTepHOE MOJEINPOBAHHE
HAHOCTPYKTYp U X CBOWCTBY» 00y4aromuics 10JKeH 001aaTh CIe yOIIMU
KOMIIETEHIIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

IT1K-1 CnocobeHn INIaHUPOBATH U IPOBOJUTH SKCIICPUMCEHTAJIbHBIC NCCICIOBAHUS

IK-1.1 OcymiecTBisIET MpoBeieHHEe paboT 1Mo 00pabOTKe U aHATM3Y HAYYHO-
TEXHUUYECKON MHPOPMAIMK U PE3YIbTATOB UCCIIEI0OBAaHUI
IK-1.2 OcyIIecTBIISIET BBIMOTHEHNE YKCIIEPUMEHTOB U 0OpMIIEHNE

pe3yIbTATOB UCCIIEIOBAHUI U pa3paboToOK




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast padora — 53,05 akaj. yacos:
—aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 2,05 akaJ. 4acos;

— camocTosTenbHas pabora — 54,95 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTecTanum - 3a4eT C OILICHKOM, KypcoBasi paboTa

AynutopHast X
KOHTakTHas paboTa % QE) dopma TeKyIero
Pasnen/ Tema § (B axan. uacax) é E‘ Buz . KOHTPOIA Kon
T — 2 g 9 | camocTosTeNbHOH | yoneBacMOCTH H R—
3 g 5 paboThI TIPOMEKYTOYHOM
Texk. naf. MpaKT. 'S aTTecTaluu
3aH. 3aH. | U &
1. MoseKkyJIsipHO-MeXaHUYECKHE
METO/Ibl MOJICTUPOBAHUS
HaHOCTPYKTYPHBIX OOBEKTOB
1.1 Onncanue MeTo0B CamocrosTensHoe
MOJICKYJISIpPHON MEXaHUKH, H3yHeHne Verupiii onpoc TIK-1.1, TK-
TTOTEHI[HAITBI 4 8 12 yueOHOM U
. (cobecenoBanue) 12
B3aUMOJICHCTBUS B HaY4HO
MOJIEKYJISIPHOH MEXaHUKe JUTEPATYpPbI
2
1.2 Metonpl pelieHus 3a1a4
MOJIEKYJIIPHON MEXaHUKH, IlonroroBka k Komnsrorepusie MK-1.1. [IK-
METO/Ibl MUHUMH3AIIH 6 10 14 MPaKTHIECKOMY nabopatopHbIe 1 2’
SHEpPIrUu U UHTETPUPOBAHUS 3aHATHIO paboThI '
YpaBHEHHUH IBUIKEHUS
HWroro no pazaeny 10 18 26
2. [lepBonpuHIMIIHbIE U
TIOJTyIMIIUPHYECKHE METO/IBI
MOJIENUPOBAHNS HAHOCTPYKTY]
[Toaroroska
JIOKJIAJI0B T10
2.1 Onucanne 3apaHee
[IEPBOIPUHLIUIIHBIX METOI0B 4 8 12 0003Ha4YCHHBIM B YerHslii onpoc TIK-1.1, TIK-
Y UCTIONb3YEeMBbIX paboueit (cobecenoBanue) 1.2
pUOIVKEHUN nporpaMmme
JUCLIATUTAHBI
TeMaM
2
[MoaroroBka
JIOKJIAJIOB 10
2.2 Onucanue 3apaHee
TIOJTY3MIIMPUIECKHUX 3 8 16,95 0003HaYEeHHBIM B YcTHbIl ompoc IK-1.1, TIK-
METOJ0B U UCIIOJIb3YEMBIX paboueit (cobecenoBanue) 1.2
pUOIVKEHUN nporpaMmme
JIUCLIATUTAHBI
TeMaM




Htoro mo pasneny 7 16 28,95
HWroro 3a cemectp 17 34 54,95 320,Kp
Hroro no aucuuruimae 17 34 54,95 31T C OLICHKOM,

KypcoBas pabora




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Pe3ynbrar ocBoeHUsT qUCHUTUIMHBI «KOMITBIOTEPHOE MOACIIUPOBAHUE HAHOCTPYKTYP
Y UX CBOUCTB» — (OPMHUPOBAHUE Y CTYJCHTOB KOMIIETEHIIUH, IPEICTABISIONINX COOO0M
JTUHAMUYHYIO COBOKYITHOCTh 3HAHUW, YMEHHH, BJIaJICHU, CIOCOOHOCTEN M JIMYHOCTHBIX
KauecTB, KOTOPYIO CTYJEHT MOXKET MPOJAEMOHCTPUPOBATH MOCIIE 3aBEPIICHUS JAHHON YacTH
oOpa3zoBarenbHOM nporpaMmel. [{iist popMupoBaHUs FITUX KOMIETSHIIMNA U peaTn3aiuu
MPEIYCMOTPEHHBIX BUJIOB YU€OHOH paboTHI, B yueOHOM MpOIIecce B KaYeCTBE
00pa30BaTEeNbHBIX TEXHOJIOTUN UCTIONB3YIOTCS TPAAUIIMOHHAS U MOYIHHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTHUH.

Y4eOHbIe 3aHATHS POBOJSATCS B BUIE Ta00OPAaTOPHBIX 3aHATUH.

B teuenue npakTuKyma CTYJEHT IPOBOIUT YUCICHHBIA SKCIIEPUMEHT I10
MOJICJIMPOBAHUIO CTPYKTYPHI U CBOMCTB HAHOMATEPHAJIOB C MTOMOIIBbIO KaK TOTOBBIX
MIPOTrpaMMHBIX MPOAYKTOB, TaK U MPOTPaMM HAMKMCAHHBIX CAMOCTOSATEIBHO.

6 YueOHO-MeTOqUYEeCKOE 0OOecTIeYeHHe CAMOCTOATELHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAluN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecnievyeHne TUCHUIIMHBI

a) OcHoBHas JInTeparypa:

1. Mazanoga, B. JI. HanoknacTtepbl: peHTT€HOCIIEKTPATIbHbBIE UCCIICIOBAHUS U
KomIbioTepHOoe Moaenuposanue / B.JI. Ma3zanosa, A.H. Kpasnosa, A.B. Congaros. -
Mocksa : DUSMATIJIINUT, 2013. - 184 c. ISBN 978-5-9221-1457-8, 100 k3. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/852377

0) lono/IHUTeILHAS JIUTEpPaTypa:

1. HaHOKOMIIO3UTHI Ha OCHOBE OKCHI0B 3C1-MeTalljIoB: HCCIe10BaHus
MOP(}OIOTHH U CTPYKTYPbI METOIAMHU AJIEKTPOHHON MUKPOCKOIIUU U PEHTI€HOBCKOM
cnektpockonuu : MoHorpadwus / I'. 3. fnosera u ap. ; FOxHbIM QenepanbHbIil YHUBEPCUTET.
- PocroB-na-Jlony ; Taranpor : U3narensctBo FOxxHoOro denepansuoro ynusepcurera, 2017.
- 156 c. - ISBN 978-5-9275-2415-0.1020581. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/1021546

2. Bennuko, A. A. MeTo1pl Hccie10BaHUs! MUKPOJIEKTPOHHBIX U
HAHOAJIEKTPOHHBIX MaTepuasioB U cTpykTyp. Hacts |I/BennukoA.A., unumonosaH.U. -
Hoocubupck : HI'TVY, 2014. - 227 c.: ISBN 978-5-7782-2534-3. - TeKcT : 31eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/546528

B) MeTtoanueckue yKazaHusi:
1. MaBpunckuii B.B. ®usuka yriepoausix marepuanos [TekcT]: yue6HO-
Meroandeckoe nmocoodue / B.B. Maspunckuit, JI.M. lonrymmuna, MI'TY. 2014. -74c.

r) [IlporpammHuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

HanmenoBanue o
1o Neo norosopa Cpok AeiCTBUS TUIEH3UU
MS Office 20071y, 135 o1 17.09.2007 GecepouHo
Professional




Borland Turbo |\ 112301 o1 23.11.2005 Geccpouro
Delphi

ABC Pascal cB0OOAHO pacmpocTtpansemoe 10 06eccpouHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 OeccpouHo
University Edition

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwme kypca

CcrUIka

DnexTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/M
P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOyJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTieueHrne JUCIUTIITMHBI BKITIOYAET:

MatepuanbHO-TEXHUYECKOE 00ecIiedeHHEe TUCITUILINHBI BKIIOYAET:

Aynuropuu 1ig 1a00paTOPHOI U CaMOCTOSATENBHON pabOThI 00YYAIOIINXCS.
OcHareHue: nepcoHaIbHbIE KOMITBIOTEPHI C BBIXOJ0M B MHTEPHET U JOCTYIIOM B

QJICKTPOHHYIO 06p330BaTCJIBHYIO Cpeay YHUBCPCUTCETA.




puioxenne 1
YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOsITeILHOI padoThl 00yyaromuxcst
IIpumepsl Tem J1a60paTOPHBIX padoT:

MonenupoBaHue CTPYKTYpbl U CBOWCTB | -KOMIIOHEHTHBIX HAHOYACTHUIL
MozenupoBaHue CTPYKTYpPbI U CBOUCTB 2-KOMIIOHEHTHBIX HAHOYACTHIL
MonenupoBanue caMOOpraHU3alui HAHOYACTHULL

MozenupoBaHue npolecca ClieKaHUusI MOHOCIOHHBIX U MHOTOCJIOMHBIX CTPYKTYP
MonenupoBaHie MUKPOCTPYKTYPbI METOJIOM TUIOTHOM YIakoBKH chep
MogenupoBanue (GpaKkTaIbHbIX arperaTon

MonenupoBanue 1udy3un NaeaIbHOTO ra3a yepe3 MOHOCIOWHYI0 MeMOpaHy
MonenupoBanue A1 Ppy3un UaeanbHOro ra3za yepe3 MHOroCI0HHY0 MeMOpaHy
MonenupoBanue 1uddy3un no GpakTaIbHOMY arperary

CoNoOR~WNE

CnucoK BONIPOCOB /151 CAMOIIPOBEPKH:
1. Kakue MareMaTH4eCKHEe METO/IbI MOXKHO OTHECTU K KBAHTOBOMEXAHUYECKUM pacueTaM «H3
NIEPBBIX IPUHIUIIOBY?
2. B yem cyTh KBaHTOBO-TEOPETHUUECKOI0 M0/IX0/1a PACYETOB «U3 MEPBbIX IPUHLIUIIOBY»?
3. B ueM cX0JCTBO U pa3IMyus METOJIa CaMOCOTIaCOBAaHHOTI'O MOJIS U TEOpUHU (yHKLMOHAIA
IUIOTHOCTHU?
4. Ilepeuncaure HanOoJIee LIMPOKO UCTIONb3YyEMble MTOTEHIIUAbI B3aUMOACHCTBUI YyacTuLl.
5. Onumure MeTo Il MOIETUPOBAHUS MOJIEKYJIIPHBIX CUCTEM.
6. Kakre MHOro4acTU4YHbIE IOTEHLIUAJIBI BAM U3BECTHBI?
7. Kakue nonysamMnupuyeckue METo/Ibl Bbl 3HaeTe?
8. B ueM oTiimune MeTo1a MOJIEKYJISIPHOM MEXaHUKU OT KBAHTOBOMEXAHUYECKUX PACUETOB «U3
NEPBBIX MPUHIUIIOB?
9. B yem cyTh MeTOAA MOJIEKYJISIPHON AUHAMUKH?
10. [Inst kakux 1enei MoKeT NPUMEHSATHCS MOJEIMPOBAHUE METOJJOM MOJIEKYIISIPHON TUHAMUKHN?
11. OnumuTe OCHOBHBIE ATAIBI KHHETHYECKOTr0 MeToga MonTe-Kapio.
12. TlpuBeauTe npuMepsbl MOJENIEN KIIACTEPHBIX CUCTEM.
13. Yro Takoe «ppakTaibHbIe KJIAaCTEPb» U KaKUe MOAETH UX (POpMUPOBAHU BbI 3HaeTE?
14. Kakyro nHpopManuio JaroT HaM MOJIETTN aTOMHOM MOABHKHOCTH?
15. Kakue mosienu TpaHCIOPTHO-AU(PPY3MOHHOTO NEPEHOCA BhI
3HaeTe?
16. Ilepeuncnure TOKH, BOSHUKAIOIIUE B TPUITOBEPXHOCTHOM CJIo€ 00pasiia rnocie o0IydeHus ero
MOBEPXHOCTHU AJIEKTPOHHBIM ITYUKOM.
17. Kakue mporecchbl COpOBOXKIAIOT TPAHCIIOPT HOCUTENEH 3apsijia B 00JyYeHHbIX MaTepraax”?
18. O6BsicHUTEe HU3UIECKYIO MOJIENTh TPAHCTIOPTA AJIEKTPOHOB B MaTepuale.
19. HazoBuTe 0COOEHHOCTH HAHOCTPYKTYPHOT'O COCTOSIHUS, BIUSIOIINE HAa IPOIIECCHI IEpeHoca
3apszia B MaTepuantax

IlepeyeHb BONPOCOB K 3a4eTy:
®u3nyecKkue OCHOBBI METO/1a MOJIEKYJISIPHON JUHAMUKHU
OO6nacTu NpUMEHEHUsI MOJIEKYIISIPHON TUHAMUKI
Orpanunuenust M/1, 00ycioBieHHbIE BLIOOPOM MEKaTOMHOIO MTOTEHIIMAaja
Orpannuenus M/I, o0ycioBieHHbIE BpeMEHEM HHTETPUPOBAHUS M pa3MepaMu aHCaMOJIs
ITocTpoeHne MeXaTOMHBIX TOTEHIIUAJIOB
[Tpubnmxenue bopna-Onnenreiimepa
noTeHuuan TBEPAbIX chep
ITorenumnan Jlennapaa — J[>xoHca

N~ wWNE



9. Tlorenmman Mop3e

10. TTorennman bykuarema

11. DxpaHupoBaHHbBIN KyJOHOBCKHI TOTEHIIMAI

12. TIpo6yieMbl ABYXYaCTUYHBIX MTOTCHITUAIOB

13. MHOro4acTHYHbIE TOTECHIUANBI TSI METAJUIOB

14. DMmnupuyeckue MOTEHINAIBI MEXATOMHOTO B3aUMOACHCTBUS JIsl KOBAJIGHTHBIX CUCTEM
15. TIlorenuuan Ctriunpkepa Bebepa

16. ITorennmainsr Tep3odda

17. Tlorenuuansl AJisi ONUCAHUS B3aUMOACHCTBUS MEXAY aTOMaMu yriepoja
18. Cunbl manpHEro aeicTeus

19. MonekynsipHasi TMHAMHKA U3 TIEPBBIX TPUHIUIIOB

20. OcHOBHBIE aJITOPUTMBI METOA MOJIEKYJISIPHON TUHAMUKH

21. MoaenupoBaHue (HpU3NIECKON CUCTEMBI

22. O0Ope3aHue MOTEHIMAA U KOPPEKIUS JaJbHEro Auana3oHa

23. [lepuonnyeckre TpaHUYHBIE YCIOBHS

24. Kputepuii MUHUMaJIBLHOTO 0Opa3a

25. 'eomeTpun ¢ TOBEPXHOCTSIMHU

26. ANTOPUTM UHTErPUPOBAHUS YPABHEHUH JABI)KEHHUS MO BpEMEHU

27. Anroputm Bepiera

28. ATOpUTM MIPETUKTOP-KOPPEKTOP.

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PAdOMbl CIMYOeHmM 08

IHoaroroska k 3a4ery

[lepen HavagoM MOATOTOBKH K 3a4eTy HEOOXOAMMO MPOCMOTPETh BECh MarepHal U
OTJIOKHUTH TOT, YTO XOPOIIO 3HAKOM, @ HAYMHATh YYUTh HE3HAKOMBIN, HOBBIN

Haunnaii roTOBUTBCS K 3a4€Ty 3apaHee, IOHEMHOTY, M0 YacTAM, COXPaHss CIIOKONCTBHUE.
CocTaBp MmiaH Ha KaXIbl JACHb MOJATOTOBKU, HEOOXOAWMO YETKO OMPEAENTUTh, YTO MMEHHO
ceroJiHsa OyAeT u3ydyaTbCsa. A Takke HEOOXOIUMO OMPEACIUTh BpEMS 3aHSATUN C yYETOM PUTMOB
Opra"usma.

K TpyaHo 3amomMmHaeMoMy wmarepually HEOOXOAMMO BO3BpalllaThCs HECKOJBKO pas,
MPOCMATPUBATh €ro0 B TEYEHNE HECKOIBKUX MUHYT BEYEPOM, a 3aTEM EIIE pa3 - yTPOM.

OdeHb MOJIE3HO COCTABIIATH MJIAaHBI KOHKPETHBIX TEM U JIEP’KaTh UX B yMe, a HE 3a3yOpHUBaTh
BCIO TEMY MOJIHOCTBIO «OT» M «10». MOXKHO TakKe MPaKTUKOBATh HAIMCAHUE BOIIPOCOB B BU/IE
KpPaTKOI0, TE3UCHOTO U3JI0)KEHUS MaTepHaa.

3ayunBaeMblii MaTepuan Jyd4ille pa3OuTh Ha CMBICIOBBIE KYCKH, CTapasich, 4TOOBI HX
KOJMYECTBO HE TIPEBBIMIAN0 ceMU. CMBICIOBBIE KYCKH MaTepHalla HEOOXOIUMO YKPYIHSITh U
000011aTh, BbIpaXkas TJIABHYIO MbICIb OAHOM (pa3zoi. TekcT MOXKHO CHIBHO COKPATHUTh,
IIPEJCTAaBUB €TI0 B BUJIE CXEMBI

Ilepecka3 TekcTa CBOMMH CJIOBaMH MPUBOJMUT K JIYYHIEMY €ro 3allOMUHAHHUIO, YEM
MHOTOKPAaTHOE YTE€HUE, MOCKOJIbKY 3TO aKTUBHAs, OPTaHU30BaHHAS 11E€1bI0 YMCTBEHHAs paboTa

Meroanyeckue yKa3aHUsi 10 BbINOJHEGHHIO [AOMAIIHEI0 3aJaHUSl PEKOMEHIYETCS
CJIEZIOBATh CJeyIoIeMy O0IIeMy alrOpuTMYy:
1. TIpopaboTaTh KOHCIEKT JEKLMU Ha MPEAMET BbISIBJICHHS HETIOHATHBIX MOMEHTOB T€-MBI.
2. B ciydae HanmmuMst HEIOHATHBIX MOMEHTOB COPMYIIMPOBATH BOIIPOCHI.
3. HaiiThu ¥ u3y4yuTh JONMOJHUTENBHBIA MaTepHal MO TeMe, HCIOJIb3YS PEKOMEHJI0BaHHYIO
JUTEPaATypy U AJIEKTPOHHBIE peCcypchl yueOHBIX TocoOUii B ceTu MIHTepHeT.
4. OTBETUTH HA BOSHUKILIHUE B XOJI€ U3YUYEHUS TEMBI BOIIPOCHI.
BoinucaTth TpakTOBKM OCHOBHBIX ITOHSTHH, 3aKOHOB, IPUHIIUIIOB U T.II. IIO TEME JIEKIIUH.
6. U3 mepedHst BOMPOCOB K 3a4€Ty BEIOPATh T€, KOTOPHIE OTPAXKAIOT COJCPKAHNE JICKIINH.

o



7. HaliTu OTBETHI Ha 3TU BONPOCHI B TEKCTE JEKLUUM U JOTOJHUTEIHLHOM MaTepHale.
8. Odopmuth MaTepuas B MUCbMEHHOM BH/IE

IoaroroBKa K BbINOJHEHUIO JJA00OPATOPHOI PadoThI

JlaGopaTopHbIe paOOTHI SIBJISIOTCS OAHUM M3 BHUJOB MPAKTUYECKOT0 oOydeHus. Mx menp —
3aKperieHHe TEOPETUYCCKUX 3HAHMMW, MPOBEPKa Ha ONBITE HEKOTOPHIX IMOJOKCHHH TEOPHH U
3aKOHOB, NMPHOOPETEHNE MPAKTUYECKUX HABBIKOB, IMPOBEICHUH 3KCIIEPHUMEHTA, UCIOIb30BaHUN
IPOCTEHIINX MPHOOPOB U aNIaparoB.

3ananue Ha pabOTy BBIAAETCS 32 HECKOJBKO JIHEH /10 ee BhIMOJHEeHUs. {1 KaueCTBEHHOTO
BBINOJIHEHUS TaOOPAaTOPHBIX PadOT CTyIeHTaM HEOOXOAUMO:

1) MOBTOPHUTH TEOPETHUYECKUI MaTephall 0 KOHCIEKTY M y4eOHUKY (COTJIACHO CITMCOKY
JUTEPATYPHI)

2) 03HAKOMUTHCS C OMUCAHUEM JIA0OPATOPHON pabOTHI:

3) B cnenmanabHON pabodvell TeTpaju 3alucaTh Ha3BaHHE M HOMEp PaOOTHI, BBHIYEPTUTH
TaONMUIBI  JJI1  3allMCH  TIOKAa3aHWH TPUOOpPOB W pe3yjibTaTOB pacyera, IOATOTOBUTH
MILIAMETPOBYIO OyMary, eciu TpeOyroTcs rpaduueckie mocTpoeHHs U T.1I.

3) BBISICHMB 1IeJIb pa0OTHI, YETKO MPEACTABUTH ceOe TOCTABICHHYIO 337a4y M CIOCOOBI ee
JOCTHKEHUS, TPOAYMATh 0’KUIaEMBbIE PE3YJIbTATOB OIBITOB

4) cnenath npeaBapUTENbHBINA JOMAITHUI pacyeT, eciii TpedyeTcs B 3a1aHuU

5) OTBETHTh YCTHO U MMUCHbMEHHO Ha KOHTPOJIBHBIC BOIIPOCHI.

6) CobmroaTh OCHOBHBIE IIPaBHIIa 6€30MIaCHOCTH ITPpH paboTe B TaOOPaTOPHH.

ITPABUJIA BBIIIOJIHEHUA JIABOPATOPHBIX PABOT
1. 3a kaxuoi mabopaTopHON yCTaHOBKOW paboraer He Ooisiee 2Xx cTyaeHTOB. ['pymma

pa3buBaeTcss Ha MOATrPYNIBI U3 2X YEJIOBEK OOBIYHO IO JKEJIaHWIO CTYJAEHTOB. [loarpymmsl
buKcHUpyroTCA B XKypHaJIE IIpernoaBaTesieM.

2.  Ilpwu omo3nanuu cryaenrta Ha JIP:

- MeHee 15 MMH: CTYAEHT A0IycKaeTcs B 1a00paTopHIo;

- 6osnee 15 MMH: CTYJEHT JOITycKaeTcsl B JaOOPaTOPUIO C COOTBETCTBYIOIIEH OTMETKOU B
)ypHaiie rpynnsl. K cnenyromeii JIP cTyneHT gomyckaeTcs Ipy HAIMYUM JOIYCKa U3 JEKaHaTa ¢
YKa3aHWEM IIPUUMHBI [TOJIy4YEHUs JOIyCKa;

3. Bo Bpems JIP B maGopaTopuu MOTYT HaXOIHMTHCS TOJNBKO COTPYIHHUKH KadeIpsl u
CTYJEHTBI U3 COOTBETCTBYIOIIEH Ipynimbl Mo pacnucanuio. O0A3aTeIbHO MPUCYTCTBUE XOTS ObI
OJIHOTO MPEIOo/1aBaTeNs MU COTPYAHHUKA Kadeapshl.

4.  CryneHT JOMycKaeTcsi MpernojaBaTelieM K BbIIOJHEHHIO J1a00paTOpHOM paboThI
TOJIBKO IOCJIE:

- TPOBENEHUS HHCTPYKTaXa IO TEXHUKE O€30HMacHOCTH M MOJMHCH TMOJYYMBIIETO U
IIPOBOAMBILETO HHCTPYKTAX B KypHaJe IPYIIIbL;

- TIpU HaIM4YMK o(hopMiIeHHOTO XypHana (cMoTpu «TpeboBanus Kk 0ohopMIIEHHUIO XKypHaa
it JIP»). Ilpu oTCyTCTBUM MM HE MOJIHOCTBIO 3alI0JIHEHHOM XypHaie JIP:

- IPOCTABJISIETCS] COOTBETCTBYIOMIAsI OTMETKA B KypHaJe IPYIIIbL;

- CTYJIEHT TOTOBHT XypHaJl B 1a00paTopuu;

- NpU HAJMYUM BpPEMEHHU CTYACHT JOIycKaeTcsi K BbinmoiHenuto JIP (Bpemst Hauana
BeITIOJTHEHHS JIP B 3TOM citydae mpocTaBiiseTcs B )KypHAJIe).

['oTOBBIN >KypHal MOANMCHIBAETCS MPENOJABATEIEM, TAKKE JIEIAeTCd COOTBETCTBYIOLIAsS
OTMETKA B KypHaJI€ IPYIIIBL.



5. CTyneHTHl BBINIONHSIOT OMBITHI B COOTBETCTBUU C HWHCTPYKIIMEH TIO TEXHHUKE
0€30IaCHOCTH.

6. B xoxe BwmonHenus JIP mpernopaBaTens oTBeYaeT Ha BCE BOMPOCHI CTYACHTOB IO
teme JIP.

7. B xoge JIP B xxypHai 3aHOCSTCS:

- WCXOJIHBIC TMAapaMeTphl (XapaKTePUCTHKHU OIBITHON YCTAaHOBKH, aTMOC(EpHbBIE JaHHEIC,
TOYHOCTHh M3MEPUTEITHHOTO 000PYIOBaHUS U T.11.);

- U3MEpsEMbIC MTapaMeTph,

- YCJIOBHS OTIBITOB;

- pe3yJIbTaThl BHIYUCIICHUH (B TOM YHUCIIE MPOMEXYTOYHBIC U YSPHOBHIC).

8. [Tocne cHsATHUSA 3amMepoB, MPOBEICHHUS HEOOXOJMMBIX pPACUY€TOB M TOCTPOCHUS
rpaduKoOB, CTYJICHT JOJKEH MPEJCTABUTD MOTYUCHHBIC PE3YJIbTAThl IPETOIaBaTEII0 Ha TIOIIHCH.
Takoke JenaeTcsi COOTBETCTBYIOIIAsE OTMETKA B JKYpHaJe TPYIIIIbI.

IToaroroBka k caayve J1abopaTopHoi padoThI

Jlns 3amuTel 1a00paTopHOi paboThl HEOOXOIMMO 3aIIOJIHUTH OTYET O JIP

2. 3amuTa BBIIOJIHEHHOMN 1a00paTopHON pabOThI MPOBOIUTCS:

- 1 4xgacoBbix JIP: B yackl ganHoi JIP B COOTBETCTBHM C paclIMCaHUEM;

- U1 2x4acoBbIX JIP: B 3TOT mnm apyrue AHYU B 4achl B COOTBETCTBUU C PACIIMCAHUEM.

3. 3ammTa BBIIOJHEHHOM J1aOOpaTOpHON paboThl MPOBOIUTCS TOMY K€ IPENOIaBaTeNIo, C
KeM Mpoxouiio e€ BelloHeHue. Jlomyckaercs cnava JIP nextopy kadenpsl

4. TpeboBanus npu 3amure JIP:

4.1. IlpenonaBarens oneHuBaeT JIP B cooTBETCTBUM € MpOrpaMmoi Kypca U MpOCTaBIISIET
OLICHKY B >KypHase JIP u B )xypHaijie rpyImIsl.

4.2. Tlpenonasarenpb BrpaBe OTKa3aTh B mpueme JIP mo JINYHbIM MprUYuHAM.

4.3. IIpenonaBatens 00s13aH npuHATH JIP mpu:

- Hanuuu xkypHana JIP, opopmienHoro B coorBerctBuu ¢ «TpeboBanus K 0(opMIICHUIO
)KypHana s JIP»;

- IMYHOM BBINIOJIHEHUHU CTyeHTOM JIP;

- COBIIQ/ICHUU PE3YJIbTATOB OMBITOB C KOHTPOJIBHBIMHU 3aMePAMHU € TOYHOCTHIO 110 20 % unu
JI0 OTIENBHO YKa3aHHOM B KOHKpeTHOM JIP TouHOCTH.

- MMCbMEHHOM BEPHOM OTBETE Ha KOHTPOJIbHBIE (TECTOBBIE) BOIPOCH! U3 YTBEPKIEHHOTO
Kadenpoii cnucka, HalmMCaHHOM B MPUCYTCTBUU IPENOAaBaTENS.



Hpuiioxkenne 2

«OueHoYHbIE CpecTBa /ISl IPOBeIeHNs IPOMEKYTOUYHOMH aTTecTalHI)

[lo naHHOW [UCHUIUIMHE MPEIyCMOTPEHbI pa3IUyHble BUIBI KOHTPOJIS PE3yIbTaToOB
00y4eHUs: TEeKYUIMH KOHTPOJIb (IIPOBEpKa BBHIMOJHEHHUS JAOOPATOPHBIX 3aJaHUil), UTOTOBBIMA
KOHTPOJIb B BUJIE 3a4eTa.

Crpykrypupiii| 1lIaHupyembie
JJIEMEHT pe3yNbTaThl Ol1ieHOYHbIE CPEACTBA
KOMIICTCHIIUN 06yq CHUS

IIK-1: Cnocooen IVIAHUPOBATH H MPOBOJAUTDL IKCHIEPUMEHTAJIbHBIC UCCJICA0BAHUA

OcymecTBisier Ilepeuensv 6onpocos 0nsa nodzomosKu K 3auemy:
IPOBEICHUE ]
paboT 1o 29. dusnueckue OCHOBBI METO/Ia MOJICKYIISIPHOI
00paboTke u JTUHAMUKHA )

aHaIM3y 30. O6nacTi NPUMEHEHHUS MOJICKYJISIPHOW TMHAMUKH

31. Orpannuenust M1, o0yclioBICHHBIE BHIOOPOM
MEXaTOMHOTO MOTEHITHAala

32. Orpannuenust M/, 00ycI0BICHHBIE BpEMEHEM
MHTETPUPOBAHUS U pa3MepaMu aHCcaMOIIs

33. TlocTpoeHNEe MEKATOMHBIX ITOTCHIIAJIOB

34. Ilpubmmxenue bopua-Onnenreiimepa

35. moreHman TBEPABIX cep

36. [Torenman Jlennapaa — /[xoHca

37. Tlorenmnman Mop3e

38. Ilorenmman bykunrema

39. DKkpaHUPOBAHHBIN KYJIOHOBCKHH TTOTECHITUA

40. TTpoO6seMbl TBYXYaCTHYHBIX TTOTCHIIUAIOB

41. MHOroYacTUYHbIE MOTEHIIUAIIBI [ METAJJIOB

MK-1.1 42. OMIIpUYECKHUe TOTCHIIUATB MEKaTOMHOTO
B3aUMOJICHCTBUS U1l KOBAJICHTHBIX CHCTEM

43. Tlorentman CtuyurHKepa Bebepa

44, Tlorenumainsl Tepzodda

45. TToTeHIMaIbl UTs OTIMCAHMSI B3aMMOICHCTBHS MEXKILY
aToMaMH yriepoja

46. Cuisl JaTbHETO JACHCTBHS

47. MonexynsipHasi TMHAMUKa U3 MEPBBIX MPUHITUTIOB

48. OCHOBHBIE aITOPUTMBI METOJIa MOJICKYIISIPHON
JTUHAMUKA

49. MonenmupoBanue (GU3NIECKON CHCTEMBI

50. O6pe3anue moTeHMAaNa U KOPPEKIHS  JaIbHETO
JrarasoHa

51. Ilepronnyeckue rpaHUYHBIE YCIOBUS

52. Kputepuii MUHIMAaIHHOTO 00pa3a

53. 'eomeTpun ¢ MOBEPXHOCTSIMHU

54. AnropuT™M WHTETPUPOBAHUS YPaBHEHHUH JBIKCHUS 110
BpEMEHU

55. Anroputm Beprnera

56. ATOPUTM IPETUKTOP-KOPPEKTOP.

HAay4YHO-TEXHUYEC
Kol WHpOpMaIuu
Hu pe3yJabTaToOB
HCCIIeJOBaHUH




CrpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Inanupyemsle
pe3ynbTaThl
00y4eHUs

OneHouHble CpeCcTBa

Bonpocul ona camonposepku:
1. Kakue mareMaTH4ecKie METO/IbI MOXKHO OTHECTH K
KBAaHTOBOMEXaHUYECKUM pacueTaM «13 MEPBBIX MPUHIUIIOBY?
2. B yem cyTh KBaHTOBO-TEOPETUUECKOIO MO/IX0/1a PACYETOB
«U3 TIEPBBIX TPUHIUIIOBY?
3. B 4em cx0/JICTBO U pa3iuuus METO]a CAMOCOTIIACOBAHHOTO
MOJISL U TEOPHH (DYHKIIMOHAJIA MJIOTHOCTH?
4. Ilepeuncaure Haubosee MUPOKO UCTOIb3YEMbIE
MOTEHLIMAJIbI B3aUMOICHCTBUM YaCTHUL.
5. OnuiuTe METO Il MOJICTTUPOBAHUS MOJIEKYIISIPHBIX CHCTEM.
6. Kakue MHOTOYaCTHYHBIE TIOTCHIINAIBI BAM U3BECTHBI?
7. Kakue nomyamMnupudeckue METOIbl Bbl 3HaeTe?
8. B uem oTiinure MeToa MOJIEKYISPHON MEXaHUKU OT
KBaHTOBOMEXAHUYECKUX PACUETOB «U3 MEPBBIX MPUHIIUTIOBY?
9. B uem cyTh MeTO1a MOJICKYJISIPHON THHAMHKH?
10. [lns kakux 1eeil MOXXeT MPUMEHSIThCSI MOACTUPOBAHNE
METOZ0M MOJICKYJISIPHON TUHAMUKHU?
11. OnummTe OCHOBHBIE 3TAIlbl KHHETUYECKOTO METOAA
Momnre-Kapio.
12. [IpuBeauTe mpuUMephl MOJIETIEH KIaCTEPHBIX CHCTEM.
13. Yro Takoe «ppakTaabHbIC KIACTEPHD» U KaKHEe MOICIH MX
¢dbopMupoBaHus BbI 3HaETE?
14. Kakyro uapopmMaiuio Jar0T HaM MOJCIIA aTOMHOM
MOABUKHOCTU?
15. Kakue monenu TpancnopTHO-IU(Gy3nOHHOTO MepeHoca
BbI
3Haere?
16. Ilepeuncnure TOKH, BOSHUKAIOLIUE B IPUITOBEPXHOCTHOM
cioe obpasia nociie 00JydeHUsl €ro MOBEPXHOCTH
AJIEKTPOHHBIM ITYYKOM.
17. Kakue nporieccsl COIPOBOKAAIOT TPAHCIIOPT HOCUTENEH
3apsizia B 00Jy4eHHbIX MaTepraax”?
18. O06wscHUTE GU3NIECKYIO MOJIETh TPAHCIIOPTA AIEKTPOHOB
B MaTepHaie.
19. HazoBuTe 0COOEHHOCTH HAHOCTPYKTYPHOTO COCTOSTHHUS,
BJIMSIIOIIME Ha IPOLIECCHl epeHoca 3apsia B MaTepraiax

I1K-1.2

OcymecTBisieT
BBITNIOJIHEHUE
SKCIIEPUMEHTOB U
oopmienue
pe3yJIbTaToB
HCCIIEIOBAHUN U
pa3paboTok

Tembl 1abopaTopHBIX PadOT

10. MogenupoBaH#e CTPYKTYPhI H CBOMCTB | -KOMIIOHEHTHBIX
HAHOYaCTHII

11. MonenupoBaHue CTPYKTYphI U CBOMCTB 2-KOMIOHEHTHBIX
HAHOYaCTHII

12. MozaenupoBaHHe caMOOpPTaHU3aIlH HAHOYACTHUI]

13. MozgenupoBaHue mpolecca CHEKaHHsT MOHOCIOWHBIX H
MHOT'OCJIOMHBIX CTPYKTYP

14. MoaenupoBaHHe MHUKPOCTPYKTYPBI METOJOM IUIOTHOU
yIakoBKH cdep

15. MogenupoBanue (ppakTaIbHBIX arperaToB

16. MogenupoBanrne 1uddy3un HISATFHOTO Tra3a dYepes




Crpykrypupiii| 1lTaHUpyeMbIe
SJICMCHT pe3ybTaThl OneHoYHBIE CpENCTBA

KOMIIETCHLIUH 06yq eHUusA

MOHOCIIOHHYIO MeMOpaHy

17. MogenupoBanue 1uddy3un HICATBHOTO Tra3a dYepes
MHOTOCJIOHHYIO MeMOpany

18. MogenupoBanue auddy3un no GppakTaibHOMY arperaty

Kpumepuu ouenxku (6 coomeemcmeuu c Qopmupyemvimu KoMREMEHUUAMU U
NAAHUPYEMbIMU Pe3YTbmamamu 00y4eHusn):

— Ha OICHKY «OTJHYHO0» — CTYACHT HOJIKCH IMOKA34aTh BBICOKHIM YPOBCHB 3HAaHUM HE TOJIBKO
Ha YpOBHC BOCIIPOM3BCACHUA U 00BACHEHHUS I/IHq)OpMaI_II/II/I, HO W HWHTCJUICKTYAJIbHBIC HAaBBIKH
PCIICHUA HpO6JICM MU 3ada4, HAXOXIACHUA YHHKAJIBHBIX OTBETOB K HpO6JIeMaM, OLCHKHN H
BBIHCCCHUA KPUTHUYCCKUX CYH(IIGHHfl;

— Ha ONICHKY «XOpomo» — CTYJACHT AOJDKCH IIOKa3aTb 3HaHWA HE TOJBKO Ha YPOBHE
BOCIIPOMU3BCACHUA U OOBSCHCHHS I/IH(I)OpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
Hp06JI€M " 3aJia4, HaXOXJACHUS YHHUKAJIbHBIX OTBETOB K HpO6HeMaM;

— Ha OIICHKY «YyJOBJIETBOPUTEJIbHO» — CTYACHT JOJDKEH MOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U O0BACHEHUSI HHPOPMAINK, UHTEIJICKTyaJ IbHble HABBIKU PEIICHUS MTPOCTHIX
3a7a4;

— Ha OLICHKY «HEYA0BJECTBOPUTECIBbHO» — CTYACHT HE MOXXET ITOKa3aTh 3HAHWA HAa YPOBHEC
BOCIIPOU3BCACHHA U 00BSICHEHUS I/IH(bOpMaI_[I/II/I, HE MOXKCT IIOKAa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
pemieHus NpOCThIX 3a4aY.



