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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUTUIMHBI «OCHOBBI KBAHTOBO-MEXaHUYECKHUX PACYETOBY, B
COOTBETCTBUH ¢ TpeOoBaHUsIMU DeiepabHOT0 rOCYAapCTBEHHOT0 00pa30BaTeIbHOIO
crangapta BO no Hanpasnenuto noaroroBku 03.04.02 ®dusuka (ypoBenb BO
Maructparypa), yreepxkaeatoro 07.08.2020 r. (mpuka3 Ne 914), sBnsroTcs:

1) obecnieuenne 6a30BOM MOATOTOBKH, BKITFOYAIOIICH B c€0s1 M3YUCHHE M YCBOCHHUE
OCHOB KBaHTOBOI MEXaHHMKH, a TAK)K€ 3HAKOMCTBO C YHCIIEHHBIMA METO/IaMU  TIPH pacuére
CBOMCTB KBAHTOBO-MEXaHUYECKUX CHUCTEM;

2) popmMupoBaHue TeOpETUUECKON Oa3bl 3HAHUN, JOCTATOYHOW JIJIsl aHAIM3a U
pelIeHNs COBPEMEHHBIX HAyYHBIX U TEXHUYECKHUX MPOOIIeM, CBSI3aHHBIX C U3yYCHHEM
CBOMCTB KBAaHTOBBIX CHCTEM.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnraa OCHOBBI KBAHTOBO-MEXAHUYECKUX PAaCu€TOB BXOJUT B YaCTh y4€OHOIO
I1aHa GOpMHUPYEMYIO yYacCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUI 00pa30BaTeIbHOM
IIPOrPaMMBI.

I[JISI HU3YyUCHUA JUCHUIIIINHBI HGO6XOI{I/IMH 3HaHUA (YMCHI/ISI, BJIaIIGHI/IH),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

KoMnproTepHbI€ TEXHOJIOTUN B HAYKE U IIPOU3BOJCTBE

Teopus TBepaOro TENIA

YucnenHoe MoJenupoBaHue (PU3NYECKHUX MPOLIECCOB IEpeHOca B TBEPIBIX TeIax

3HaHus (YMEHUs, BIa/IeHUs), OIYYEHHbIE IPU U3YUYEHUHU JAHHOMN JHUCHUIUIMHbI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

YuebHas - HayyHO-UCCIIe10BaTeIbCcKas paboTa

HpOI/ISBOI[CTBGHHaﬂ - IpeaauIlJIOMHas IMpakKTUuKa

[Tpon3BoCTBEHHAS - IPAKTHKA 10 MOJIYYEHHIO MPO(ECCUOHAIBHBIX YMEHUN U
OIbITa NPO(PECCUOHATBHOM NeATETbHOCTH

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

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOyJs1) «OCHOBBI KBAHTOBO-MEXaHMUYECKUX
pacueToB» 00ydaroIMics JoJKeH 001a1aTh CIeTyIOIUMH KOMIETEHIIUSIMMU:

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

IT1K-1 CnocobeHn IUIaHUPOBATH U IPOBOJAUTH SKCIICPUMCHTAJIbHBIC NCCJICOBAHUS

IK-1.1 OcymiecTBisIET MpoOBeIeHHE padboT 1Mo 00pabOoTKe U aHAIM3Yy HAYYHO-
TEXHUUYECKON MHPOPMAIMK U PE3YIbTATOB UCCIIEI0OBAaHUI
IK-1.2 OcyIIecTBIISIET BBIMOTHEHNE YKCIIEPUMEHTOB U 0OpMIIEHNE

pe3yJIbTATOB UCCICIOBAHUI U pa3padOTOK




4. CTpyKkTypa, 00b€M U cOfepKaHNe JTUCHUIIIMHBI (MOIYJIs1)

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

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akax. yacax)

Jlek.

11ab.
3aH.

IPaKT.
3aH.

CamocrosTensHast
paboTa cTyneHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TeKyILEero
KOHTPOJIA
yCIIEBAEMOCTH U
MPOMEKYTOTHOU
aTTecTallu

Kon
KOMIIETCHIIUH

1. OcHOBHBIE MTOHATHS KBAHTO
MCXaHUKHU

1.1 Knaccuueckoe u
KBaHTOBOE IIPOCTPAHCTBO
COCTOSIHUH. YpaBHEHUE
penunrepa u perieHue
3agaun Komw ans vero.
IIpencrasnenue
(M3MYECKUX BENMINH
oneparopamu. OnepaTopsl
KOOPJIHUHATHI, UMILYJIbCA,
SHEpruu, UX COOCTBEHHBIE
3HAYEHHUSI U COOCTBEHHBIE
¢yukuu. opmanuzm
[Hupaxa. ITonstue
JUCKPETH3aLHH,
CONPSDKEHHOE
npocrpaHcTBo. [lonsaTue
u3MepeHus. Beraucnenue
SHEPrHU OCHOBHOTO
COCTOSIHUS Ha KOMITbIOTEPE.
Jucdy3nonnslii MmeTon
Mownte-Kapio.

12

CamocrositenpHOe
U3y4YCHHE
y4eOHOi u
Hay4YHO
JIMTEPATYPBI

VYerHbli onpoc
(cobecenmoBanme)

IK-1.1, ITK-
1.2

1.2 Tenzopuoe
MPOU3BEIEHUE TIPOCTPAHCTB,
COCTOSIHUI U ONepaToOpoOB.
3amyTaHHbIE COCTOSIHUS U
3aITyTHIBAOLIIE ONIEPATOPHI.
YacTuyHble U3MEPEHUS U
OTHOCHUTEINIbHAsA MaTpHLa
IIOTHOCTH. UHCThIE U
CMEIIaHHBIE COCTOSHHU.
KBanToBas Tomorpadus.
Ypasuenue llpeannrepa
JUISL MaTPHLBI TUIOTHOCTH.

10

14

IToaroroBka k
MPaKTHIECKOMY
3aHITHIO

Kowmmeiorepusie
71a00opaToOpHbIE
paboThI

IK-1.1, IK-
1.2




Paznoxenne llImuara u
CTEINeHb JBYX-4YaCTUYHON
3amyTanHocTH. HepaBencTBo
benna. KpantoBas
HEJIOKaJbHOCTE. [IpoToKon
TeJENOPTAaIHH.

Wroro no paszneny

10

18

26

2. DjIeMEeHTHI KBAaHTOBBIX
BBIYHCIICHU I

2.1 Knaccuueckue
BBIYHCIICHUS C OPAKYJIOM.
OOpaTUMBLil OpaKyiL.
ITonaTue KBaHTOBOTO
ITOpPUTMA U KBAHTOBOTO
BbluMCIIeHNs. KBaHTOBBII
opakyn. KBantoBsii
mapaiuienusM. KBantoBoe
yCKOpeHHUe. AJITOPUTM
I'poBepa s nepebopHOit
3anaqu. [loHsiTve HIOKHUX
OIICHOK KBAaHTOBOM
cioxHocTd. KBanTOBBIE
TeUThl U UX MaCCHBBI.
KBanToBoe mpeoOpazoBaHue
®dypre. Cxema Abpamca-
JInoiina u ee mpumenenue
IS (haKTOPHU3ALUH LIENIbIX
ymcen. [lonsiTue anropurma
[Hopa.

12

IToaroroska
JTIOKJIAZI0B T10
3apaHee
0003HaYEHHEBIM B
paboueit
nporpamMmme
JIHACLUATIIAHBL
TeEMam

VYcTHbIi ompoc
(cobecemoBanue)

IK-1.1, IIK-
1.2

2.2 KBaHToBoE
MOJETUPOBAHNE PEATbHBIX
MHKPOCHCTEM. AJITOPUTM
3anku-Buznepa.
dusnyeckoe
KOHCTPYHpPOBaHHE
KBaHTOBLIX T€HTOB Ha
MIpUMepe 3apsIOBBIX
kyouros. ['eiit CNOT
Bammepa-®egnukuna.
TpeboBaHUS K KAYECTBY
KBaHTOBBIX T'€UTOB.
KBanToBast koppekuus
ournbok. Kox Hlopa.
JlexorepeHTHOCTh U METO/IbI
€€ TPeoI0JICHUs!.

16,95

IlogroroBka
JIOKJIaJIOB IO
3apaHee
0003HaUYEHHBIM B
paboueii
porpaMme
JMCIUTIIAHBI
TeEMaM

YceTHbli onpoc
(cobecenoBanue)

TK-1.1, TIK-
1.2

Wroro no pazneny

16

28,95

Hroro 3a CEMECTpP

17

34

54,95

320,Kp

HToro no nuCUMIUINHE

17

34

54,95

3a4eT C OLICHKOM,
KypcoBast pabota




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Pe3ynbrar ocBoeHUst qUCHUIITUHBI «OCHOBBI KBAHTOBO-MEXAHUYECKUX PACUETOB) —
(hopMUPOBaHKE y CTYICHTOB KOMIIETCHIIUN, IPEICTABIISIFOIIMX COO0M TUHAMHYHYIO
COBOKYITHOCTH 3HAHWI, YMEHUH, BIIaJICHUH, CIIOCOOHOCTEH U IMYHOCTHBIX KA4e€CTB, KOTOPYIO
CTYJIEHT MOET MPOJAEMOHCTPUPOBATH MOCIIE 3aBEPIICHUS JTaHHON YacTH 00pa30BaTeIbHOM
nporpaMMmel. st popMupoBaHUS 3TUX KOMIIETCHIIMH M peaTM3aliH IPETyCMOTPEHHBIX
BHUJIOB Y4eOHOM paboThI, B yueOHOM IpOIecCe B KauecTBEe 00pa30BaTEeIbHBIX TEXHOIOTHIA
KCMOJIb3YIOTCS TPAAUIIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Y4eOHbIe 3aHATHS POBOJSATCS B BUIE Ta00OPAaTOPHBIX 3aHATHH.

B Teyenue npakTukyma CTyA€HT IPOBOAUT YUCIEHHBIA SKCIEPUMEHT 110
MOJICTTMPOBAHUID KBAHTOBO-MEXAHUYECKUX CUCTEM C MOMOILBIO KaK TOTOBBIX IPOTrPaMMHBIX
MPOAYKTOB, TaK U IPOrpaMM HANIMCAHHBIX CAMOCTOSTENBHO.

6 YueOHO-MeTOqUYEeCKOE 0OOecTIeYeHHe CAMOCTOATELHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuaoKeHuu 1.

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

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHas JInTeparypa:

1. Mazanoga, B. JI. HanoknacTtepbl: peHTT€HOCIIEKTPAbHbBIE UCCIICIOBAHUS U
KomIbioTepHOoe Moaenuposanue / B.JI. Ma3zanosa, A.H. Kpasnosa, A.B. Congaros. -
Mocksa : DUSMATIJIINT, 2013. - 184 c¢. ISBN 978-5-9221-1457-8, 100 5k3. - TekcrT :
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. ®u3uka yrnepoansix marepuanon [Tekcrt]: yuebHO-
Meroandeckoe nmocoodue / B.B. Maspunckuit, JI.M. lonrymmuna, MI'TY. 2014. -74c.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

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 MaTepuajabHO-TeXHHYECKOE o0ecredyeHue TUCUUIIMHBI (MOTYJIs)

MarepuanbHO-TEXHUYECKOE 00ecTieueHrne JUCIUTIITMHBI BKITIOYAET:

MatepuanbHO-TeXHUYECKOE 00ecIiedeHHEe JUCITUILIMHBI BKIIOYAET:

Aynuropuu 1ig 1a00paTOPHOI U CaMOCTOSATENBHON pabOThI 00YYAIOIINXCS.
OcHareHue: nepcoHalIbHbIE KOMITBIOTEPHI C BEIXOJ0M B MHTEPHET U IOCTYIIOM 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 HAHOYACTHUIL

MozenupoBaHue npolecca ClieKaHUusI MOHOCIOHHBIX U MHOTOCJIOMHBIX CTPYKTYP
MonenupoBaHie MUKPOCTPYKTYPBI METOJIOM TUIOTHOM YIaKoBKH chep
MogenupoBanue (GpaKkTaIbHbIX arperaTon

MonenupoBanue 1udy3un NaeaIbHOTO ra3a yepe3 MOHOCIOWHYI0 MeMOpaHy
MogenupoBanue AudPy3un 1ealbHOro ra3a yepe3 MHOIOCJIONHY0 MeMOpany
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-TE€OPETHUUECKOI0 MI0/IX0/1a PACYETOB «U3 MEPBbIX IPUHLIUIIOBY»?
3. B ueM cX0JCTBO U pa3IMyus METOJIa CAMOCOTIIACOBAaHHOI'O MOJISI U TEOpUU (HYHKLIMOHATIA
IUIOTHOCTHU?
4. Ilepeuncaure HanOoJIee LIMPOKO UCTIONb3YyEMble MTOTEHIIUAbI B3aUMOACHCTBUI YyacTuLl.
5. Onumure MeTo bl MOIETUPOBAHUS MOJIEKYJIIPHBIX CUCTEM.
6. Kakre MHOro4acTU4YHbIE IOTEHLIUAJIBI BAM U3BECTHBI?
7. Kakue nonysamMnupudeckue METo/1bl Bbl 3HaeTe?
8. B ueM oTiimune MeTo1a MOJIEKYJISIPHOM MEXaHUKU OT KBAHTOBOMEXAHUYECKUX PACUETOB «U3
NEPBBIX MPUHIUIIOB?
9. B 4em cyTh METO1a MOJIEKYJISIPHON TMHAMUKH?
10. [Inst kakux 1esneid MokeT NPUMEHSATHCS MOAECITMPOBAHNE METOJAOM MOJIEKYJIIPHOU JUHAMUKN?
11. OnumuTe OCHOBHBIE ATAIBI KHHETHYECKOTr0 MeToga MonTe-Kapio.
12. TlpuBeauTe npuMepsbl MOJENIEN KIIACTEPHBIX CUCTEM.
13. Yro Takoe «ppakTanbHble KJIACTEPb» U KaKue MOJEIH UX (popMUPOBaHUS BbI 3HaeTE?
14. Kakyro nHpopManuio JaroT HaM MOJIETTN aTOMHOM MOABHKHOCTH?
15. Kakue mozenu TpaHcriopTHO-A1 () y3HOHHOTO EpeHoca Bb
3HaeTe?
16. Ilepeuncnure TOKH, BOSHUKAIOIIUE B TPUITOBEPXHOCTHOM CJIo€ 00pasiia rnocie o0IydeHus ero
MOBEPXHOCTHU AJIEKTPOHHBIM ITYUKOM.
17. Kakue mporecchbl COpOBOXKIAIOT TPAHCIIOPT HOCUTEINEH 3apsa B 00JyUeHHBIX MaTepranax?
18. O6BsicHUTEe HU3UIECKYIO MOJIENTh TPAHCTIOPTA AJIEKTPOHOB B MaTepuale.
19. HazoBuTe 0COOEHHOCTH HAHOCTPYKTYPHOT'O COCTOSIHUS, BIUSIOIINE HAa IPOIIECCHI IEpeHoca
3apszia B MaTepraiax

IlepeyeHb BONPOCOB K 3a4eTy:
®u3nyecKkue OCHOBBI METO/1a MOJIEKYJISIPHON JUHAMUKHU
OObnacTu NpUMEHEHUsI MOJIEKYIISIPHON TUHAMUKHI
Orpanunuenust M/1, 00ycioBieHHbIE BLIOOPOM MEKaTOMHOIO MTOTEHIIMAaja
Orpannuenus M/I, 00ycioBieHHbIE BpeMEHEM HHTETPUPOBAHUS U pa3MepaMu aHcamOIIs
ITocTpoeHne MeXaTOMHBIX TOTEHIIUAJIOB
[Tpubnmxenue bopna-Onnenreiimepa
noTeHuuan TBEPAbIX cep
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 MOTEHIMAIBI MEXATOMHOTO B3aUMO/ICUCTBHUS U1l KOBAJICHTHBIX CHCTEM
15. TIlorenuuan Ctriunpkepa Bebepa

16. ITorennmainsr Tep3odda

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

19. MonekynsipHasi TMHAMMKA U3 TIEPBBIX IPUHIUIIOB

20. OcHOBHBIE aJITOPUTMBI METOA MOJIEKYJISIPHON TUHAMUKH

21. MoaenupoBanue HU3NIECKON CHCTEMBI

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 MOATOTOBKM K 3a4eTy HEOOXOAMMO MPOCMOTPETh BECh MaTepuail H
OTJIOKHUTH TOT, YTO XOPOIIO 3HAKOM, @ HAYMHATh YYUTh HE3HAKOMBIN, HOBBIN

Haunnaii roTOBUTBCS K 3a4€Ty 3apaHee, MOHEMHOTY, MO YacTsIM, COXPaHss CIOKONCTBHE.
CocTaBp MmiaH Ha KaXIbl JACHb MOJATOTOBKU, HEOOXOAWMO YETKO OMPEAENTUTh, YTO MMEHHO
cerojiHs OyJeT u3y4yaThCs. A TakKe HEOOXOMMO OMPENEIUTh BPEMS 3aHSATUH C y4ETOM PUTMOB
Opra"usma.

K TpyaHo 3amommHaeMoMy MarepHaly HEOOXOAMMO BO3BpalllaThCs HECKOJIBKO pas,
MPOCMATPUBATh €ro0 B TEYEHNE HECKOIBKUX MUHYT BEYEPOM, a 3aTEM EIIE pa3 - yTPOM.

OdeHb MOJIE3HO COCTABIIATH IJIAHBI KOHKPETHBIX TEM U JIEP>KaTh UX B yMe, a He 3a3yOpHUBaTh
BCIO TEMY MOJIHOCTBIO «OT» M «10». MOXKHO Tak)Ke MPaKTUKOBATh HAITMCAHHE BOMPOCOB B BUE
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 IJIAaBHYIO MbICIb OAHOW (pa3oi. TeKcT MOXKHO CHIIBHO COKpaTHUTb,
IIPEJCTAaBUB €TI0 B BUJIE CXEMBI

Ilepecka3 TekcTa CBOMMH CJIOBaMH MPUBOJMUT K JIYYHIEMY €ro 3allOMUHAHHUIO, YEM
MHOTOKPAaTHOE YTE€HUE, MOCKOJIbKY 3TO aKTUBHAsl, OPTaHU30BaHHASA 11E€1bI0 YMCTBEHHAs paboTa

Meroanyeckue yKa3aHUsi 10 BbINOJHEGHHIO [AOMAIIHEI0 3aJaHUSl PEKOMEHIYETCS
CJIEZIOBATh CJeyIoIeMy O0IIeMy alrOpuTMYy:
1. TIpopaboTaTh KOHCIEKT JEKLIMHU HA MPEAMET BbISIBJICHHS HETIOHATHBIX MOMEHTOB T€-MBI.
2. B ciydae HanmmuMst HEIOHATHBIX MOMEHTOB COPMYIIMPOBATH BOIIPOCHI.
3. HaiiTh ¥ u3y4uTh JONMOJHUTENBHBIA MaTepuall MO TEeMe, HCIOJIb3YS PEKOMEHJI0BaHHYIO
JUTEPaATypy U AJIEKTPOHHBIE peCcypchl yueOHBIX TocoOUii B ceTu MIHTepHeT.
4. OTBETUTH HA BOSHUKILIHUE B XOJI€ U3YUEHHS TEMbI BOIIPOCHI.
BoinucaTth TpakTOBKM OCHOBHBIX ITOHSTHH, 3aKOHOB, IPUHIIUIIOB U T.II. IIO TEME JIEKIIUH.
6. U3 mepedHst BONPOCOB K 3a4€Ty BEIOPATh Te, KOTOPHIE OTPAXKAIOT COJCPKAHNE JICKIINH.

o



7. HaliTu OTBETHI Ha 3TU BOIIPOCHI B TEKCTE JIEKIIMI U TOMOJHUTEILHOM MaTepHale.
8. Odopmuth MaTepuas B MUCbMEHHOM BH/IE

IoaroroBKa K BbINOJHEHUIO JJA00OPATOPHOI PadoThI

JlaGopaTopHble pabOTh! SABIAIOTCA OJHUM M3 BUJOB MPAKTUYECKOro oOyueHus. Mx uenp —
3aKpeIieHHe TEOPETUYECKUX 3HAHWH, MPOBEpKa Ha ONbITE HEKOTOPHIX IOJOXKEHUH TEOpUH U
3aKOHOB, NMPHOOPETEHNE MPAKTUYECKUX HABBIKOB, MPOBEICHUH 3KCIIEPUMEHTA, UCIOIb30BaHUN
IPOCTEHIINX MPHOOPOB U aNIaparoB.

3ananue Ha paboOTy BBIAAETCS 32 HECKOJBKO JIHEH /10 ee BhIMOIHEeHUs. {1 KayeCTBEHHOTO
BBINOJIHEHUS TaOOPAaTOPHBIX PadOT CTyIeHTaM HEOOXOAUMO:

1) NOBTOPUTH TEOPETHUECKUI MaTepuall 10 KOHCHEKTY U y4eOHHUKY (COIJIaCHO CIIMCOKY
JUTEPATYPHI)

2) 03HAKOMUTbHCA C OIUCAHUEM JIAOOPATOPHOM pabOTHI:

3) B cnenManbHOM pabodel TeTpaau 3amMcaTh Ha3BaHHE M HOMEp PAOOThI, BBHIUEPTUTH
TaONMUIBI UL 3allUCH  TIOKAa3aHWH TPUOOPOB W  PE3ylbTaTOB pacdeTra, IOATOTOBHUTH
MILIAMETPOBYIO OyMary, eciu TpeOyroTcs rpaduyecKie NOCTPOSHUS U T.1I.

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

4) cnenaTh NIpeaBapUTENbHBIN TOMAIIHUI pacyeT, eciiv TpeOyeTcs B 3a/laHuu

5) OTBETUTH YCTHO U MUCbMEHHO HA KOHTPOJIbHBIE BOIIPOCHI.

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

ITPABUJIA BBIIIOJIHEHUA JIABOPATOPHBIX PABOT
1. 3a kaxuo# 1abopaTopHOM yCTaHOBKOHM paboraer He Ooisiee 2x cryaeHTOB. ['pymnma

pazbuBaeTcss Ha MOATrPYNIBI U3 2X 4YEJIOBEK OOBIYHO IO JKelaHWio cTyneHToB. [loarpymnmel
buKcHUpyroTCA B XKypHaJIE IIpernoaBaTesieM.

2.  Ilpwu omo3nanuu cryaenrta Ha JIP:

- MeHee 15 MMH: CTYAEHT A0IycKaeTcs B 1a00paTopHIo;

- 6osnee 15 MMH: CTYJEeHT JOIycKaeTcsl B 1aOOpaTOPHIO C COOTBETCTBYIOIIEH OTMETKON B
x)ypHaiie rpynnsl. K cnenyromeit JIP cTyneHT gonyckaercs Ipy HAIMYMK JOITYCKa U3 AeKaHaTa ¢
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:

- TPOBEIEHUS HHCTPYKTaXka IO TEXHUKE O€30MacHOCTH M MOJANHMCH TMOJYYHBLIETO M
IIPOBOAMBILETO HHCTPYKTAX B KypHaJe IPYIIIbL;

- TIpU HaIM4YuK o(popMIIeHHOTO XypHasa (cMoTpu «TpeboBaHus K ohopMIIEHHUIO KypHaa
it JIP»). Ilpu oTCyTCTBUM MM HE MOJIHOCTBIO 3alI0JIHEHHOM XypHaie JIP:

- IPOCTABJISIETCS] COOTBETCTBYIONIAsl OTMETKA B )KypHaJie TPYIIIbI;

- CTYJIEHT TOTOBHT XypHaJl B 1a00paTopuu;

- NpM HAJIWYUM BpPEMEHHU CTYIEHT JoImyckaeTcs K BbinongHeHuto JIP (Bpems Hauana
BeITIOJTHEHHS JIP B 3TOM citydae mpocTaBiiseTcs B )KypHAJIe).

['oTOBBIN >KypHaJ MOANMCHIBAETCS MPENOAABATEIEM, TAKXKE JI€TIAETCS COOTBETCTBYIOIIAS
OTMETKA B KypHaJI€ IPYIIIBL.



5.  CryneHThl BBINOJHSIOT ONBITHI B COOTBETCTBUM C HWHCTPYKIHUEH [0 TEXHUKE
0€30MacHOCTH.

6. B xozxe BomonHenus JIP mpernonaBarens oTBe4aeT Ha BCE BOMPOCHI CTYJAEHTOB IO
teme JIP.

7. B xoge JIP B xxypHai 3aHOCSTCS:

- WCXOJIHBIC TMapaMeTphl (XapaKTePUCTHKH OIMBITHON YCTAaHOBKH, aTMOC(EpHBIC JaHHEIC,
TOYHOCTb U3MEPUTEIIBHOTO 000PYI0BaHUS U T.I1.);

- U3MEpsieMble MMapaMETPHI;

- YCIIOBUS OTIBITOB;

- pe3yJIbTaThl BEIYUCICHUH (B TOM YUCIIE TPOMEKYTOUHBIE U YEPHOBBIE).

8. [Tocne cHsATUS 3aMepoB, MPOBENEHUS HEOOXOIMMBIX pAacuyeTOB M TMOCTPOSHUS
rpaduKoB, CTYJEHT JOJKEH MPEICTABUTh MOTYYSHHbBIE PE3YNbTaThl IPENOJaBaTeI0 Ha MOMIHCH.
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 9TOT minm npyrue AHU B 4achl B COOTBETCTBUH C PACIIMCAHUEM.

3. 3ammTa BBIIOJHEHHOM J1aOOpaTOpHON paboThl MPOBOIUTCS TOMY K€ IPENOIaBaTeNIo, C
KeM Mnpoxouio e€ BelnonHeHue. Jlonyckaercs caaya JIP nexkropy kadeapsl

4. TpeboBanus npu 3amure JIP:

4.1. IlpenonaBarens oneHuBaeT JIP B cOOTBETCTBUM € MpoOrpamMmoin Kypca U MpOCTaBIIsSET
OLICHKY B >KypHase JIP u B )xypHaijie rpyImIsl.

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

4.3. IlpenonaBatens 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
JIO OT/ICJIBHO YKa3aHHOU B KOHKpeTHOU JIP TouHOCTH.

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



Hpuiioxkenne 2

«OueHoYHbIE CpecTBa /ISl IPOBeIeHNs IPOMEKYTOUYHOMH aTTecTalHI)

[lo naHHOW [UCHUIUIMHE MPEIyCMOTPEHbI pa3IUyHble BUIBI KOHTPOJIS PE3yIbTaToOB
00y4eHUs: TEeKYUIUH KOHTPOJIb (IIpOBEpKa BBHIMOJHEHUS JaOOPATOPHBIX 3aJaHUil), UTOrOBBIN
KOHTPOJIb B BUJIE 3a4eTa.

Crpykrypupiii| 1lIaHupyembie
SIEMEHT pe3yNbTaThl OlLieHOUHbIE CpENCTBA
KOMIICTCHIIUN 06yq CHUS

IIK-1: Cnocooen IVIAHUPOBATH H MPOBOJAUTDL IKCHIEPUMEHTAJIbHBIC UCCJICA0BAHUA

OcyiecTBisier Ilepeueny 6onpocos 0ns n0020mMoO6KU K 3aueny:
HPOBE/ICHHE ]
paboT o 29. dusryecKkue OCHOBBI METO/1a MOJICKYIISIPHOI
00paboTke u JTUHAMUKHA )

aHaJIN3y 30. O6aacTy MPUMEHEHHSI MOJIEKYJIIPHOM AMHAMHUKH

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. DkpaHUPOBAHHBIN KYJIOHOBCKUH TTOTEHITHAIT

40. TTpoO6seMbl TBYXYaCTHYHBIX TTOTCHIIUAIOB

41. MHOroYacTUYHbIE MOTEHIIUAIIBI [ METAJJIOB

MK-1.1 42. DMIIMpUYECKHE TTOTCHIIUATBI 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. AITOPUTM NPETUKTOP-KOPPEKTOP.

HAay4YHO-TEXHUYEC
Kol WHpOpMaIuu
Hu pe3yJabTaToOB
HCCIIeJOBaHUH




CrpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Inanupyemsle
pe3ynbTaThl
00y4eHUs

OneHouHble CpeCTBA

Bonpocul ona camonposepku:
1. Kakue mareMaTH4ecKie METO/IbI MOXKHO OTHECTH K
KBAaHTOBOMEXaHUYECKUM pacueTaM «13 MEPBBIX MPUHIUIIOB)?
2. B yem cyTh KBaHTOBO-TEOPETUUECKOIO MO/IX0/1a PACYETOB
«U3 TIEPBBIX TPUHIUIIOBY?
3. B 4em cx0JICTBO U pa3inyus METOJla CaMOCOTIIaCOBAHHOTO
MOJISL U TEOPHH (DYHKIIMOHAJIA MJIOTHOCTH?
4. Ilepeuncaure Haubosee MUPOKO UCTOIb3YEMbIE
MOTEHILIMAJIbI B3aUMOICCTBUM YaCTUL.
5. OnuiuTe METO Il MOJICTTUPOBAHUS MOJIEKYIISIPHBIX CHCTEM.
6. Kakue MHOTOYaCTHYHBIE TIOTCHIINAIBI BAM U3BECTHBI?
7. Kakue nmony>mnupudeckue METOAbl Bbl 3HaeTe?
8. B uem oTiinure MeToa MOJIEKYISPHON MEXaHUKU OT
KBaHTOBOMEXAHUYECKUX PACUETOB «U3 MEPBBIX MPUHIIUTIOB?
9. B uem cyTh MeTO1a MOJICKYJISIPHON THHAMHKH?
10. [lns kakux 1eeil MOXXeT MPUMEHSIThCSI MOACTUPOBAHNE
METOZ0M MOJICKYJIIPHON JUHAMUKHU?
11. OnummTe OCHOBHBIE 3TAIlbl KHHETUYECKOTO METOAA
Momnre-Kapio.
12. [IpuBeauTe mpuMepbl MOZAEINEH 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, BOSHUKAIOIIUE 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 COCTOSTHHS,
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 CHeKaHUs MOHOCIOWHBIX HU
MHOT'OCJIOMHBIX CTPYKTYP

14. MoaenupoBaHHe MHUKPOCTPYKTYPBI METOJOM IUIOTHOU
yIakoBKH cdep

15. MogenupoBanue (ppaKkTaabHBIX arperaTon

16. MogenupoBanrne 1uddy3un HISATFHOTO Tra3a dYepes




CTPYKTypHI)Iﬁ HHaHpreMBIe
QJIEMCHT pCSYJ'II)TaTBI OI_IeHO‘-IHI:Ie CpeILCTBa
KOMIICTCHIIUN 06yquI/Iﬂ

MOHOCIIOHHYIO MeMOpaHy

17. MogenupoBanue 1uddy3un HICATBHOTO Tra3a dYepes
MHOTOCJIOHHYIO MeMOpaHy

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, OLICHKH 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 HpO6JICMaM;

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

— Ha OLICHKY «HEYA0BJECTBOPUTECIBbHO» — CTYACHT HE MOXXET ITOKa3aTh 3HAHWA HAa YPOBHEC
BOCIIPOU3BCACHUA U 00BACHEHHUS I/IH(bOpMaI_[I/II/I, HE MOJKCT IIOKA3aTh MHTCJUVICKTYAJIbHBIC HABBIKU
pemieHus NpOCThIX 3a4aY.




