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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUsI TUCHUIUIMHBI «KOMIBIOTEPHOE MOJENIUPOBAHUE HAHOCTPYKTYpP U UX
CBOWCTB», B  COOTBETCTBHM ¢  TpeOoBaHusimMu  DemepaqbHOrO  TOCYAaPCTBEHHOTO
obpazoBarenbHOro cranaapta BO o nanpasnenuto noarorosku 03.04.02 dusuka (yposens BO
maructparypa), yreepxkaernoro 07.08.2020 r. (mpuka3 Ne 914), sBmstrorest:

1) obecrieueHre 6a30BOil MOrOTOBKH, BKJIOYAOIICH B Ce0s U3yUCHHE H YCBOCHHE OCHOB
TEOPHH HAHOCTPYKTYp, @ TaKXKe 3HAKOMCTBO C YHCICHHBIMH METOAAMHU NPU HCCIECJOBAHUHU
MOBEPXHOCTHBIX U 00BEMHBIX CBOMCTB HAHOCTPYKTYPHBIX OOBEKTOB;

2) (hhopMHpOBaHHE TEOPETUUCCKON 0a3bl 3HAHHIA, JOCTATOYHOM /ISl aHATIHM3a U PEILICHHS
COBPEMEHHBIX HAay4YHBIX M TEXHMYECKUX MpOOJeM, CBS3aHHBIX C M3YUYEHHEM CBOWCTB
HAHOCTPVYKTVYD.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuummmaa KoMnbroTepHOE MOAEIUPOBAHUE HAHOCTPYKTYP M MX CBOWCTB BXOIUT B
4acTh y4eOHOro IulaHa (OpPMHUPYEMYIO YYaCTHHKaMU OOpPa30BaTEIbHBIX  OTHOIICHHMA
00pa3oBaTeNbHON IPOrPaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUIUH/ IPAKTUK:

KoMIiproTepHbi€ TEXHOJIOTUH B HAYKE U TPOU3BOJICTBE

Teopus TBeproro rena

YucneHHoe MOAETUPOBaHNE (PU3HMUECKUX MPOLIECCOB B TBEPABIX TEIax

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

VY4eOHas - Hay4HO-HCCIIeA0BaTeIbCKas padboTa

[Ipou3BocTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

[Ipon3BoaCTBEHHAs - MPAKTUKA 10 MOJYYEHHUIO NPOPECCHOHATIbHBIX YMEHHH M OIbITa
PO eCCHOHAIBHON ICSITEIbHOCTH

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus aucuuIuiMHbl (Moayins) «KoMmbploTepHOE MOJenupoBaHHE
HaHOCTPYKTYP M UX CBOMCTB» 00yUaromuics obKeH 001a1aTh CIISAYIOIMMU KOMIIETEHIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

ITK-1 Cnocoben IJIAHUPOBATH U IPOBOAUTL SKCIICPUMCHTAJIBHLIC NCCICAOBAHNA

IK-1.1 OcymectBisier mpoBeaeHne pabor 1o  o0paboTke U aHAIU3Y
HAyYHO-TEXHUYECKON MHDOPMALIUU B PE3YIbTATOB HCCIEI0BaHUN
[1K-1.2 OcyIiecTBISeT BBIMOTHEHUE dKCIEPUMEHTOB U 0(GOpMIIEHHE PE3yIbTaTOB

HCCIICIOBAHUH M pa3paboTOK




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 59,05 akan. yacos:
— ayIuTOpHas — 57 aKaJl. 4acoB;

— BHeaynutopHas — 2,05 akaj. 4acos;

— caMocTosTenbHas pabora — 48,95 akan. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma arrecraiym - KypcoBasi paboTa, 3a4eT ¢ OI[CHKOI

AynutopHast g
o | vomraxTHAs pabora E 3 ®dopma TeKyILero
g B
= o u KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) g A . P Kon
S g © | caMOCTOATENbHON | yCIEBaeMOCTH U
JUCLIATUINHBI 5 S . | xomMnereHuun
@) g £ paboTs MIPOMEKYTOYHOM
mab. | mpaKT. | =g aTTecTalyy
Jlek. < < 11
3aH. 3aH. | O &
1. MonekynspHO-MeXaHUIEeCKUe
METOJIBI MOZIEIUPOBAHUS
HAHOCTPYKTYPHBIX 00BEKTOB
1.1 Omucanne MeTOIOB
MOJIEKYJIIDHON MEXaHHKH CawmocrosTensHoe
AP ’ u3ydeHue y4eOHoi| VYCTHBIN orpoc IK-1.1,
IMOTEHIHAbI 6 8/41 12
. 1 Hay4HO (cobecenoBanue) TIK-1.2
B3aUMO/ICHCTBUS B
N JIUTEPATypPhI
MOJIEKYJISIDHOH MEXaHUKe 2
1.2 Meroabl  peuieHUs
3amad MOJIEKYJISIPHOM IoaroroBka k KommprotepHbie K-1.1
MEXaHUKH, METO/bI 6 | 12/61 14 | npaxtuueckomy J1a00opaToOpHbIE K 1' 2’
MHUHUMH3AIHN JHEPTUH | 3aHSTHIO padoTHI '
WHTETPUPOBAHUS
HWroro no pazaeny 12 (20/101 26
2. TepBonpUHIUITHEIE u
HOTySMIUPUIECKHE METOABI
MOZEIUPOBAHHS HAHOCTPYKTYP
[Toaroroska
JIOKJIa10B IO
21 Ormucanwne 3apaHee
MEPBONPHUHIUITHBIX 4 | 1041 12 0003HaYEeHHBIM B | Y CTHBIH onpoc IK-1.1,
METOJIOB W HCITOJIE3YEMBIX paboueii (cobecenoBanue) TIK-1.2
PUOTVKEHUN nporpamme
JICIUTUTAHBI
) TeMam
ITonroroBska
JOKJIa0B IO
2.2 Ornucanue 3apaHee
MOJIy3MITUPHUUECKHAX 3 /41 1095 0003Ha4YeHHBIM B | YcTHBII onpoc IK-1.1,
METOJIOB U HCIOJIb3YEMBIX ' paboueit (cobecenoBanue) IK-1.2
NPUOTKEHUI porpamme
JUCLIATUTAHBI
TeMaM
Hroro no pazaeny 7 | 18/81 22,95
Hroro 3a cemectp 19 |38/181 48,95 320,Kp
KypcoBas paboTa.
Hroro no aucuumninxe 19 (38/18U 48,95 P p g
3a4eT C OL[EHKOH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Pesynprar ocBoeHMs qucnuIInHbl «KOMIBIOTEPHOE MOIETUPOBAHUE HAHOCTPYKTYP U UX
CBOMCTBY» — (JOPMUPOBAHUE Y CTYICHTOB KOMIIETEHITUH, IPEICTABISIIOIINX COOON TUHAMUYHYIO
COBOKYITHOCTb 3HaHHM, YMEHH, BIAJCHUI, CIOCOOHOCTEH M JIMYHOCTHBIX KayecTB, KOTOPYIO
CTYJIEHT MOXET MPOJIEMOHCTPUPOBATH IOCJE 3aBEPIICHUs NaHHOW YacTh 00pa3oBaTeIbHOU
nporpammel. s popmupoBaHust STUX KOMIETEHIMA U peall3allii MPelyCMOTPEHHbBIX BUIOB
yueOHOi paboTel, B Yy4eOHOM TIpoIlecCe B KadecTBe OOpa30BATEIBHBIX TEXHOJIOTHMA
HCIIOJIB3YIOTCS TPAAULIMOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

VYyeOHbie 3aHATHS IPOBOJATCS B BUJIE TAOOPATOPHBIX 3aAHITHI.

B Tewyenme mnpakTHMKymMa CTYACHT MPOBOAUT YHCICHHBIA 3KCHEPUMEHT IO
MOJICIMPOBAHUIO CTPYKTYPhl U CBOMCTB HAaHOMATEpPHAIOB C IIOMOIIBIO KakK TOTOBBIX
MIPOrpaMMHBIX IPOAYKTOB, TaK U MPOrPaMM HAIIMCAHHBIX CAMOCTOSITENIBHO.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4YaOIIMXCst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Maszanosa, B. JI. Hanoxmacrepbl: pEeHTT€HOCIEKTpPAIbHBIC HWCCIECIOBAHUSI U
KoMIbloTepHOe MozenupoBanue / B.JI. Masanosa, A.H. Kpasiosa, A.B. ConnaroB. - Mocksa :
OU3SMATIINIT, 2013. - 184 c. ISBN 978-5-9221-1457-8, 100 »k3. - TekcT : 2JAEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/852377

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. HaHOKOMIO3UTHI Ha OCHOBE OKCUAOB 3cl-MeTayioB: uccienoBaHusI MOP(POIOTHU U
CTPYKTYpbl METOJaMH JJIEKTPOHHOM MHUKPOCKONIMM M PEHTI€HOBCKON CHEKTPOCKOIUU
moHorpadus / I'. D. Snosera u np. ; FOxHbIi dhenepanbHblii yHuBepcuTeT. - PocToB-Ha-J{oHY ;
Taranpor : UzmarensctBo HOxHOro (enepansHoro ynmeepcurera, 2017. - 156 c. - ISBN
978-5-9275-2415-0.1020581. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1021546

2. Benmnuko, A. A. MeToapl Ucciel0BaHUS MUKPOIJIEKTPOHHBIX M HAaHO3JIEKTPOHHBIX
MatepuaioB u cTpykryp. Yacts |l/BenmnukoA.A., ®unumonoaH.U. - HoBocubupck : HI'TY,
2014. - 227 c.. ISBN 978-5-7782-2534-3. - Tekcr : oanekrtponHsii. - URL:
https://znanium.com/catalog/product/546528

B) MeToanyeckue yKazaHus:
1. Maspunckuiit B.B. ®usuka yriepoansix MarepuanoB [Tekct]: yueOHO-MeTOIUUecKoe
noco6ue / B.B. Maspunckwuit, JI.M. Joarymmwna, MI'TY. 2014, -74c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammuoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional




$S;L%”gelphi Nel12301 ot 23.11.2005 Gecepoumo
ABC Pascal [cBoGoaHO 0eCcCpOUHO
MathCAD
v.15 J-1662-13 ot 22.11.2013 6eccpouHo
Education

IIpodeccuonanbubie 6a3bl JAHHBIX U HH(POPMALMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIIKa

DJNEeKTpOHHBIE pecypchl  OuMOIMoTeKH ) . " N
MITY 1. TJL Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

9 MarepHaJLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MarepuanpHO-TeXHHYEeCKOe 00eCIeYeHHE TUCIUIUINHBI BKIIIOYACT:

MarepuanpHO-TeXHHYeCKOe 00eCIIeYeHHEe TUCIUIUINHBI BKIIIOYACT:

Aymutopun ansi  1abOpaTOPHOH M CaMOCTOSITENIBHOW — pabOThl  00yYaroIIUXCs.
OcHaieHue: nepcoHaIbHbIE KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO
00pa30BaTeNIbHYIO CPey YHUBEPCUTETA.



Hpunioxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00y4AKOIINXCSI
IIpumepsbl Tem J1ad0paTOPHBIX PadoT:

MozenupoBaH#e CTPYKTYPbI U CBOUCTB 1-KOMIIOHEHTHBIX HAHOYACTHIT
MogenupoBaHie CTPYKTYPHI B CBOMCTB 2-KOMIIOHEHTHBIX HAHOYACTHII
MozenupoBaHre caMOOpPTaHU3aIH HAHOYACTHUI]

MopenupoBaHue Mporecca CreKaHnus MOHOCIOWHBIX 1 MHOTOCIONHHBIX CTPYKTYP
MozenupoBaHHe MUKPOCTPYKTYPhI METOJIOM TUIOTHOM YITAKOBKH Chep
MonenupoBanue (ppaKTaabHBIX arperaTtos

MoaenupoBanue auddy3un uearbHOro ra3a yepe3 MOHOCIOWHYI0 MEMOpaHy
MonenupoBanue qudQy3un UAeaTbHOTO ra3a uepe3 MHOTOCIOHHYI0 MeMOpaHy
MonenupoBanue auddy3un mo GpakTaIbHOMY arperary

CoNoA~WNE

CnHcok BONPOCOB /151 CAMOIIPOBEPKH:
1. Kakue MaremaTuyeckue MeTo/ibl MOXKHO OTHECTH K KBAaHTOBOMEXAaHUYECKUM pacueTaM «H3
NEPBBIX MPUHIUIIOBY?
2. B ueM cyTh KBaHTOBO-T€OPETUYECKOI'0 MOX0/1a PACUETOB «H3 MEPBBIX MPUHIIUIIOBY?
3. B 4eM cX0JICTBO U pa3inyus METO1a CAMOCOTIIaCOBAHHOTO MOJISl U TEOpUU (PyHKIIMOHATIA
IJIOTHOCTHU?
4. Ilepeuncaure HanbOoOJIEe IIMPOKO UCTIONB3YEMbIE IIOTCHIINAIBI B3aUMOJICHCTBUI YaCTHII.
5. OnuumTe MeTo/1bl MOJIETTMPOBAHUS MOJIEKYIISPHBIX CUCTEM.
6. Kakne MHOTOYaCTHYHBIE IOTCHIINAIB] BAM U3BECTHBI?
7. Kakue nonysMnupuyeckre MeTobl Bbl 3HaeTe?
8. B uem oTimune MeTo/1a MOJIEKYISIPHOW MEXaHUKH OT KBaHTOBOMEXAaHHUECKUX PACUETOB «HU3
HEPBbIX IPUHIUIIOBY»?
9. B uem cyTh Me€TO/1a MOJIEKYJISIPHON TUHAMUKH?
10. Inst Kakux 1eneil MoKeT MPUMEHATHCS. MOJSIMPOBAHIE METOZOM MOJIEKYJIIPHON TMHAMHUKH?
11. OnumuTe OCHOBHBIE ATabl KWHETHYECKOTO MeTo1a MounTe-Kapio.
12. IlpuBeauTe npuMepsl MoJieNel KIaCTEPHBIX CUCTEM.
13. Yto Takoe «ppaxTambHbIe KJIaCTEPb» U KaKHe MOJIENN UX (JOPMUPOBAHHS BbI 3HaETE?
14. Kakyro nHdopmMaruo 1ar0T HaM MOJIENIM aTOMHOM TOJABHKHOCTHU?
15. Kakue monenu TpaHcnopTHO-IU(PY3MOHHOTO MEPEHOCa BbI
3Haere?
16. IlepeuncnuTe TOKH, BOSHUKAIOIINE B TPUIIOBEPXHOCTHOM cJIoe 00pasiia mociie 00JIyIeHHs €T0
MOBEPXHOCTH 3JIEKTPOHHBIM ITyYKOM.
17. Kakue mporiecchbl COMPOBOXKIAIOT TPAHCIIOPT HOCUTENEH 3apsiia B 00JyUYEeHHBIX MaTepraax?
18. O6wscHUTE pU3NYECKYIO MOJETh TPAHCIIOPTA JIEKTPOHOB B MaTepUae.
19. HazoBuTe 0OCOOEHHOCTH HAHOCTPYKTYPHOTO COCTOSIHHSI, BIHSOIINE HA TIPOIIECCHI IepeHoca
3apsijia B MaTepuanax

IlepeyeHb BONPOCOB K 3a4eTy:
dusnuecKue OCHOBBI METO/1A MOJIEKYJISIPHON JUHAMUKHU
O6nacTu NpuMeHEeHUs! MOJIEKYIIPHON JUHAMUKHU
Orpannuenus M/I, 00ycioBieHHbIe BBIOOPOM MEKAaTOMHOTO MOTEHIHAaa
Orpannuenust M/, 00ycioBieHHbIE BpeMEHEM HHTEIPUPOBAHUS U pa3MepaMu aHcamOIIs
ITocTpoeHne MeXaTOMHBIX ITOTECHIIUAJIOB
[Tpubmmxenue bopua-OnnenreliMepa
MOTEHIMAJ TBEPABIX cdep
[Torenuman Jlennapaa — J[>xoHca

N a~wNE



9. Tlorenmman Mop3e

10. TTorenuman bykuarema

11. DxpaHupoBaHHbBIN KyJOHOBCKHM TOTEHIIMAT

12. TIpo6iemMbl JBYXUaCTUYHBIX MTOTEHIINATIOB

13. MHOro4acTHYHbIE TOTCHIUANBI TSI METAJUIOB

14. DMmnupuyeckue MOTEHINAIbI MEXATOMHOTO B3aUMOACHCTBUS JIsI KOBAJIGHTHBIX CUCTEM
15. TIlorenuuan Ctiunpxepa Bebepa

16. ITorennmainsr Tep3odda

17. Tlorenuuansl AJisi ONUCAHUS B3aUMOACHCTBUS MEXAY aTOMaMH yriepoja
18. Cunbl manpHEro neicTeus

19. MonekynsipHasi TMHAMHKA U3 TIEPBBIX TPUHIUIIOB

20. OcHOBHBIE aJITOPUTMBI METOIA MOJIEKYJISIPHON TUHAMUKH

21. MoaenupoBaHue (pU3NIECKON CUCTEMBI

22. O0Ope3aHue MOTEHIMAA U KOPPEKIUS JaJbHEro Auara3oHa

23. [lepuonnyeckre TpaHUYHBIE YCITOBHS

24. KpuTtepuii MUHUMaJIBLHOTO 00Opa3a

25. 'eomeTpun ¢ MOBEPXHOCTSIMH

26. ANTOPUTM UHTErPUPOBAHUS YPABHEHUH JABMXKECHUS MO BpEMEHU

27. Anroputm Beprniera

28. AropuTM™ NpeIuKTOP-KOPPEKTOP.

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PAdON bl CMYOeHmM 08

Hoaroroska k 3a4ery

Hepen Ha4dYaJIOM ITIOATOTOBKU K 3aquy H€06XOI[I/IMO HpOCMOTpeTI) BEChH MaTepI/IaJI u
OTJIOXHUTH TOT, UTO XOpOHIO 3HAaKOM, a HAYUHAaThb Y4UHUTH H€3H21KOMI>II>1, HOBI:II71

HaunHail TOTOBUTBECA K 3a4eTy 3apaHee, IOHEMHOTY, IO 4acTsAM, COXPaHssl CIIOKOWCTBUE.
COCTaBI) IIJITaH Ha 1<a>1<zu)1171 JC€Hb IIOAI'OTOBKH, H€06XOI[I/IMO YCTKO OHpC}IGJ’II/ITI), YTO HWMCHHO
cerofHs OyAeT u3ydaTbCs. A Takke HeOOXOIUMO OMPEeUTh BpeMs 3aHITHI C y4ETOM PUTMOB
Opra’usma.

K TtpynHo 3amoMmHaemMoMy Marepuanqy HEOOXOIMMO BO3BpaIaThCS HECKOJIBKO pas,
IIPOCMAaTPUBATh €ro B TEYEHNE HECKOIBKUX MUHYT BEUEPOM, a 3aTEM €EIIE pa3 - yTPOM.

OdeHb N0JIE3HO COCTABIIATH MJIaHBI KOHKPETHBIX TEM U JIEP’KaTh UX B yMeE, a He 3a3yOpHUBaTh
BCHO TCMy IIOJIHOCTBIO «OT» U «O». MO}KHO TaKXeE HpaKTI/IKOBaTI) HaIltnCaHue BOHpOCOB B BHU]JIC
KpPaTKOI'0, TE3UCHOI'0 U3JI0KEHUSI MaTepUaa.

3ayunBaeMblii MaTepuai Jydyille pa3OuTh Ha CMBICIOBBIE KYCKH, CTapasich, 4TOOBI HX
KOJIMYECTBO HE MpeBbImano ceMu. CMBICIOBBIE KyCKH MaTepuana HeOOXOAUMO YKPYHHSTh U
000011aTh, BbIpaXkas TJIABHYIO MbBICTh OAHOM (pa3zoil. TekcT MOXKHO CHIBHO COKPATHUTH,
HpeI[CTaBI/IB €TI0 B BUJEC CXEMBI

Ilepecka3 TekcTa CBOMMM CJIOBaMH IMPUBOJMT K JIYYHIEMY €r0 3allOMUHAHUIO, YEM
MHOTOKPAaTHOE YT€HHE, IIOCKOJIBKY 3TO aKTHBHAs, OpraHW30BaHHAas 1eJIbI0 YMCTBEHHAs paboTa

MeToanuyeckue yKa3aHMsl 110 BBINOJHCHUIO JAOMALIHEr0 3aJaHUs PEKOMEHIYETCs
CJIEIOBATh CIEAYIOLIEMY O0IIEMY aIrOpPUTMY:
1. TIpopaboTaTh KOHCIIEKT JICKIIUU Ha TIPEIMET BBISIBICHHUS HETIOHSITHBIX MOMEHTOB T€-MBbl.
2. B cnydae Hanuuusi HEMOHATHBIX MOMEHTOB C(OPMYITHUPOBATH BOMPOCHI.
3. HaiifTm ¥ W3y4uTh IOTMOJTHHUTEIBHBIA MaTepHall IO TEME, HCIOJB3Yys PEKOMEHJIOBAHHYIO
JUTEPaTypy U DIIEKTPOHHBIE PECypPChl YU€OHBIX TOCOOUIi B ceTH MHTEepHET.
4. OTBETUTHh HAa BO3HUKIIINE B XO/I€ U3yUCHHS TEMbI BOIIPOCHI.
5. BrimucaTre TpaKTOBKH OCHOBHBIX MOHSTHIA, 3aKOHOB, MPUHIIUIIOB U T.II. TIO TEME JICKIIUH.



6. V3 mepedHs BONMPOCOB K 3a4e€Ty BEIOPATh T€, KOTOPBIC OTPAKAIOT COACPKAHUE JISKIIUU.
7. HaliTu OTBETHI Ha 3TH BOMPOCHI B TEKCTE JICKIIUA U JOTIOJHUTEIHFHOM MaTepHale.
8. Odopmuth Marepuas B MIMCbMEHHOM BH/IE

IMoaroroBka K BbINOJHEHHIO J1a00PATOPHOIi padoThI

JlaGopaTopHble pabOThI SBJIAIOTCA OAHUM M3 BUJOB MPAKTUUECKOro oOyuyeHus. Mx uenp —
3aKperieHHe TEOPETUYECKUX 3HAHWH, MPOBEpKa Ha ONbITE HEKOTOPHIX IOJOXKEHUH TEOpUH U
3aKOHOB, IIPUOOPETEHNE MPAKTUYECKUX HABBIKOB, MPOBEJCHUU SKCIEPUMEHTA, UCIOIb30BAHUU
POCTENHIINX NMPHOOPOB U aNIaparos.

3ananue Ha paboOTy BBIAAETCS 32 HECKOJBKO JIHEH /10 ee BhIMOIHEeHUs. {1 KayeCTBEHHOTO
BBINOJIHEHUS Ta0OPAaTOPHBIX PadOT CTyIeHTaM HEOOXO0AUMO:

1) MOBTOPHUTH TEOPETHUECKUI MaTephall M0 KOHCHEKTY U y4eOHUKY (COTJIaCHO CITMCOKY
JUTEPATYpPhI)

2) 03HAaKOMUTbHCS C OIUCAHNEM JIJAOOPAaTOPHOM pabOTHI:

3) B cnenManbHOM pabodel TeTpaiu 3amMcaTh Ha3BaHHE U HOMeEp PabOThl, BBHIYEPTUTH
TAaOMUIBI U 3allUCH  TOKa3aHuM nOpuOOpOB U pe3yibTaToOB pacyera, IOArOTOBUTH
MWIIMMETPOBYIO OyMary, eciu TpeOyroTcs rpaduyeckie mocTpoeHus U T. 1.

3) BBISICHMB 1IeJIb pa0OTHI, YETKO MPEACTABUTH ceOe TOCTABICHHYIO 337a4y M CIOCOOHI ee
JOCTHKEHUS, TPOAYMATh O’KUIaEMbIE PE3YJIbTATOB OIBITOB

4) cnenath npeaBapUTENbHBINA JOMAIIHUI pacyeT, eciiu TpedyeTcs B 3a1aHuU

5) OTBETHTH YCTHO ¥ MUCbMEHHO HAa KOHTPOJIBHBIE BOIPOCHI.

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

ITPABUJIA BBIIIOJIHEHUA JIABOPATOPHBIX PABOT
1.  3a xaxnoi nabopaTopHON ycTaHOBKOW paboTaeT He Oojee 2X CTyAeHTOB. I'pymma

pa3buBaeTcsl Ha MOATPYIIBI M3 2X 4YeJIOBEK OOBIYHO MO JKENAHWIO CTyAeHTOB. lloarpymmsl
buKcHupyloTCs B XKypHaJIe IIpernoaBaTeseM.

2.  Ilpwu omo3nanuu cryaenrta Ha JIP:

- MEHee 15 MUH: CTYJIEHT JOIyCKaeTCsl B JIA0OPaTOPHIO;

- Oosiee 15 MHH: CTYAEHT JlOIycKaeTcs B Ja0OpaTOpHUIO C COOTBETCTBYIOLIEH OTMETKOI B
x)ypHaiie rpynnsl. K cnenyromeii JIP cTyneHT gomyckaeTcs Ipy HAIMYUM JOITYCKa U3 JEKaHaTa ¢
YKa3aHWEM IIPUUMHBI [TOJIy4YEHUs JOIyCKa;

3. Bo Bpems JIP B nabopaTopuy MOTYT HaXOIMTHCS TOJNBKO COTPYIHHUKH KadeIpbl U
CTYAEHTBI U3 COOTBETCTBYIOLIEH Ipynmbl Mo pacnucaHuto. O0sA3aTebHO MPUCYTCTBUE XOTS ObI
OJIHOTO MPEIOoIaBaTeNs MU COTPYAHHUKA Kadeapshl.

4.  CryneHT JOMyCKaeTcsi MpernojaBaTelieM K BbIIOJHEHHIO J1a00paTOpHOM paboThI
TOJIBKO MOCJIE:

- MPOBEJIEHUS HMHCTPYKTa)ka IO TEXHHUKE O€30MacHOCTH U MOAMHCH MOJYYUBIIETO H
IIPOBOAMBILETO HHCTPYKTAX B KypHaJe IPYIIIbL;

- TIpY HaIM4YUK o(hopMIIeHHOTO XypHana (cMoTpu «TpeboBanus kK 0hOpMIIEHHUIO KypHaa
it JIP»). Ilpu oTcyTCTBMM MM HE MOJIHOCTBIO 3alI0JIHEHHOM XypHaie JIP:

- IPOCTABJISIETCS] COOTBETCTBYIOLIAsl OTMETKA B KYypHAJIE IPYIIIIbL;

- CTYJIEHT TOTOBHT XypHaJl B 1a00paTopuu;

- Npd HAJIMYUM BpPEMEHHU CTYAEHT JOIycKaeTcsi K BbinmoiHenuto JIP (Bpemsi Hauana
BeITOJTHEHHS JIP B 3TOM citydae mpocTaBiiseTcs B )KypHAJIe).

['oTOBBIN >KypHaJ MOAMUCHIBAETCS MPENoiaBaTeeM, TakkKe JIelIaeTcs COOTBETCTBYIOLIAs
OTMETKa B KypHaJI€ TPYIIIbL.



5.  CryneHThl BBINOJHSIOT OMNBITHI B COOTBETCTBUM C MHCTPYKIMEH IO TEXHHUKE
0€30IacCHOCTH.

6. B xoxe BemonHeHus JIP mpernonaBarens oTBE4aeT Ha BCE BOMPOCHI CTYJCHTOB IO
teme JIP.

7. B xoge JIP B )xypHais 3aHOCSTCS:

- UCXOJIHBIE MapaMeTphl (XapaKTePUCTUKH OIBITHON YCTaHOBKH, aTMOC(EpHbIE JaHHEIE,
TOYHOCTb U3MEPUTEIHHOIO 000PyA0BaHUS U T.11.);

- U3MepsieMble apaMeTpPhI;

- YCJIOBHS OIBITOB;

- pe3yJbTaThl BHIYUCICHUH (B TOM YHUCIE MPOMEKYTOUHBIE U YEPHOBBIE).

8. [locne cHsATUS 3amMepoB, MNPOBEICHUS HEOOXOJAMMBIX pPAacue€ToB M TOCTPOCHUS
rpaduKoB, CTYJICHT JOJHKCH MIPEICTABUTh MMOTYICHHBIE PE3YJIbTAThI IPETIOAABATEIIO Ha MO/IIHCH.
Takxe 1emaeTcss COOTBETCTBYIOIIAs OTMETKA B )KypHAJIE TPYIIIbI.

IoaroroBka k caaue J1a00paTopHOi padoThI

Jlnst 3anuThl 1TabopaTOpHOM paboThl HEOOXOIMMO 3aIOJIHUTE 0TYeT O JIP

2. 3amuTa BBIIOJIHEHHON 1a00paTopHO pabOTHI MPOBOIUTCS:

- uist 4xuacoBbix JIP: B yackl nanHoit JIP B cOOTBETCTBUM C pacniCaHUEM;

- U1t 2x4yacoBbIX JIP: B 3TOT mnu qpyrue AHU B 4yachl B COOTBETCTBUU C PACITCAHUEM.

3. 3amuTa BBIMOJIHEHHOMN Ja00paTOpHON pabOThI MPOBOAUTCS TOMY e MPENoaaBaTelio, ¢
KeM mpoxoauiio e€ BeimosHeHune. Jlomyckaercs cnada JIP nextopy xadenpsi

4. TpeboBanus nipu 3anute JIP:

4.1. [Ipenonasarens oneHuBaer JIP B COOTBETCTBUM C MPOrpaMMOM Kypca U MPOCTABIISIET
OILIEHKY B XypHaie JIP u B )xypHaiie rpymnibl.

4.2. TlpenonaBarenb BrpaBe OTKa3aTh B mpueme JIP Mo JINYHbIM MpUYUHAM.

4.3. lIpenonaBatens 00s13aH npuHATH JIP mpu:

- Hainuuuu KkypHana JIP, opopmienHoro B coorBercTBuu ¢ «TpeboBaHus K 0QOPMIIEHUIO
KypHana s JIP»;

- JINYHOM BBITNIOJIHEHUU cTyAeHToM JIP;

- COBIIQ/ICHUU PE3YJIbTAaTOB OMBITOB C KOHTPOJIBHBIMHU 3aMePAMHU € TOYHOCTHIO 110 20 % unu
JI0 OTZEJIBHO YKa3aHHOM B KOHKpeTHOM JIP TouHOCTH.

- MMICbMEHHOM BEPHOM OTBETE Ha KOHTPOJIbHBIE (TECTOBBIE) BOIPOCH U3 YTBEP)KIECHHOIO
Kaeapoii crrcka, HalMCaHHOM B MPUCYTCTBUU MpenoaBaress.



Hpuiioxenne 2

«OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTallum»

[lo paHHOW AMCHMIUIMHE NPETyCMOTPEHbl PA3JIMYHbIE BHJIBI KOHTPOJS PE3YJIbTaTOB
0oOydYeHHUs: TEeKyIIUd KOHTPOIb (IMPOBEpPKa BBHIMOJIHEHUS JTa00paTOPHBIX 3aJaHUil), UTOTOBBIN
KOHTPOJIb B BUJE 3a4€Ta.

Crpykrypusiii| 1lIaHUpyeMbie
IICMCHT pe3yNbTaThI OneHoYHBIE CpeacTBa

KOMIIETEHI[UU 00y4eHus

IIK-1: Cnnoco0eH mi1aHMpoBaTh U MPOBOAUTH IKCIIEPUMEHTAIbHbIE UCCJIEI0BAHUS

OcymiecTBisieT Ilepeuensv 6onpocos ona nodzomosxu K 3auemy:
IPOBEICHUE ’
paboT 1o 29. dusnueckre OCHOBBI METO/Ia MOJICKYIISIPHOI
00paboTKe " JUHAMUKHA )

aHaIM3y 30. O6acti NPUMEHEHUS MOJICKYJISIPHOW TMHAMUKH

31. Orpaanuenust M1, o0yclioBICHHBIE BHIOOPOM
MEKXaTOMHOTO MOTEHITHAala

32. Orpannuenust M/, 00yciI0BICHHBIE BpEMEHEM
WHTETPUPOBAHUS U pa3MepamMu aHCaMOIIs

33. TlocTpoeHNE MEKATOMHBIX ITOTCHIIHAJIOB

34. Ilpubmmxenue bopua-Onnenreiimepa

35. moreHman TBEPABIX cep

36. [Torenuman Jlennapaa — /xoHca

37. Tlorenmuan Mop3e

38. Ilorenuan bykunrema

39. DkpaHUPOBAHHBIN KYJIOHOBCKUH TTOTEHITHAIT

40. ITpobnemMbl IBYXYaCTUYHBIX TOTEHIIUAIOB

41. MHOTOYaCTUYHBIC TTOTEHITUAIIBI JIsI METAJIJIOB

MK-1.1 42. DMnupHuyecKue MOTeHIUAIbl MEKaTOMHOTO
B3aUMOJICHCTBHS Il KOBAJICHTHBIX CHCTEM

43. Tlorennman CtumHxepa Bebepa

44. Tlotenmmansl Tep3zodda

45. TloTeHuMabl U1 ONUCAHUSI B3aUMOAEHCTBHS MEXTY
aTOMaMH yriiepoja

46. Cunsl gaabHETO JEHCTBUS

47. MonexynsipHasi JMHAMHUKA U3 TIEPBBIX TPHHITATIOB

48. OcHOBHBIE AITOPUTMbI METO/Ia MOJIEKYJIIPHOM
JTUHAMUKA

49. MonenupoBanue (pU3NIECKON CHCTEMBI

50. O6pe3anue MoTEHIMANA U KOPPEKIHS  TATLHETO
JrarnasoHa

51. Tlepuonuyeckue rpaHUYHBIE YCIOBUS

52. Kputepuiit MuHMMaIbHOro obpasza

53. 'eomeTpun ¢ TOBEPXHOCTSIMH

54. ANTOpUTM UHTETPUPOBAHUS YPABHEHUH JABMKEHUS IO
BpEMEHU

55. Anroputm Beprniera

56. AITOPUTM ITPETUKTOP-KOPPEKTOP.

HAyYHO-TEXHHYEC
KO HMH(pOpMaIUH
U pe3ylbTaToB
HCCIICIOBAHU I




CTpyKTYpHBIH
AIIEMEHT
KOMITETCHIINU

[Inanupyembie
pe3yNbTaThl
00y4eHus

O1ieHOYHBIE CPENCTBA

Bonpocul ona camonposepku:
1. Kakne maremaruyeckie METObl MOKHO OTHECTH K
KBaHTOBOMEXAaHUYECKUM pacuyeTaM «U3 MEPBbIX MPUHLIUIIOBY?
2. B ueM CyTh KBaHTOBO-TEOPETUYECKOT0 MOAX0/Ia PACUETOB
«U3 MEePBBIX MPUHIIUIIOBY»?
3. B 4em cX0JICTBO U pa3inyus METOJa CAMOCOTJIACOBAaHHOTO
0JIsL U TeOpUH (PYHKLIMOHAJIA TUIOTHOCTHU?
4. llepeuncanre HanboJIee IIMPOKO UCTIONb3yEMbIe
MOTEHILIMAJbl B3aUMOJCHCTBUIM YaCcTHII.
5. OnumuTe METOABI MOJICIIUPOBAHUS MOJICKYIISIPHBIX CUCTEM.
6. Kakuie MHOrO4acTHYHbIC TOTEHIIMAIBI BAM U3BECTHBI?
7. Kakue nonysamnupuyeckue METoAbl Bbl 3HaeTe?
8. B yem oTiinune MeToaa MOJIEKYISIPHON MEXaHUKH OT
KBaHTOBOMEXAaHHUYECKUX PACUETOB «U3 TIEPBIX MPUHIIUIIOBY?
9. B yem cyTh MeTOa MOJIEKYISIPHON AUHAMHUKH?
10. {ns xakux 1eseil MOKeT MPUMEHSTHCS. MOACITUPOBAHHE
METOJIOM MOJICKYJISIPHON JUHAMUKH?
11. OnummuTe OCHOBHBIE 3TANbl KHHETHYECKOTO METO/1a
Mounrte-Kapio.
12. IlpuBeauTe MpUMEPHI MOJIENIEH KIACTEPHBIX CHCTEM.
13. Yro Takoe «ppakTanbHble KIACTEPb» U KAaKHE MOAEIHU MX
(dbopMupoBaHUs Bbl 3HaeTE?
14. Kakyro uH@opmaluio 1al0T HaM MOJIEIH aTOMHON
MOJABHKHOCTH?
15. Kakue moaenu TpancnopTHO-AudPpy3noHHOTO nepeHoca
BEI
3Haere?
16. Ilepeuncnure TOKM, BOSHUKAOIINE B TPUITOBEPXHOCTHOM
cyioe oOpasia rnocie 00JydeHns ero MoBEpPXHOCTH
DIIEKTPOHHBIM ITYYKOM.
17. Kakue nporiecchl COIPOBOXKAAIOT TPAHCIOPT HOCUTENEH
3apsiia B 00JydeHHBIX MaTepraiax?
18. O6wsicHUTE PU3NYECKYIO MO/IETb TPAHCIIOPTA HNEKTPOHOB
B MaTepHa’e.
19. Ha3oBuTe 0COOEHHOCTH HAHOCTPYKTYPHOT'O COCTOSIHMS,
BJIMSTFOIIIME HA TIPOIIECCHI IepeHoca 3aps/ia B MaTepraax

I1K-1.2

OcyecTBisieT
BBITIOJIHCHUC
AKCIIEPUMEHTOB U
opopmieHne
pE3yNbTaTOB
WCCIICIOBAaHUN U
pa3paboTok

Tembl 1a00paTOpPHBIX paboT

10. MogenupoBaHue CTPYKTYpPbI U CBOMCTB | -KOMIOHEHTHBIX
HAHOYACTHII

11. MogenupoBaHHue CTPYKTYpPbI U CBOMCTB 2-KOMIOHEHTHBIX
HAHOYACTHII

12. MogenupoBaHue caMOOpTaHU3aMi HAHOYACTHUI]

13. MogenupoBaHue Tporecca CHEKaHHsS MOHOCIOWHBIX W
MHOTOCJIOMHBIX CTPYKTYP

14. MonenupoBaHue MUKPOCTPYKTYPbl METOJOM TUIOTHOM
YIIaKOBKHU cdep

15. MonenupoBanue GppakTalbHbIX arperatoB




Crpyxrypusiii| [lIaHUpyeMbie
3JIEMEHT pe3yIbTaThl Onenounsle cpencTaa
KOMIICTCHIIUN 06yquHﬂ

16. MogenupoBanue nuddy3un HICATBHOTO Tra3a dYepes
MOHOCJIOHHYIO MeMOpaHy

17. MogenupoBanue 1uddy3un HICATBHOTO Tra3a dYepes
MHOTOCJIONHYIO MeMOpany

18. MogenupoBanue auddy3un o GppakTaabHOMY arperaty

Kpumepuu ouenxku (6 coomeemcmeuu c Qopmupyemvimu KoMREMEHUUAMU U
NIAAHUPYEeMbIMU Pe3YTbmamamu 00y4eHus):

— Ha OICHKY «OTJHYHO0» — CTYACHT AOJI’KCH IMOKA3aTh BBICOKHIM YPOBCHB 3HAaHUM HE TOJIBKO
Ha YPOBHC BOCIIPOH3BCIACHUSA U 00BsACHEHHS I/IH(i)OpMaI_[I/II/I, HO W HMHTCJUICKTYAJIbHBIC HABBIKH
PCIICHHUA HpO6H€M MU 3ada4, HaAXOXIACHUA YHHKAJIBHBIX OTBETOB K HpO6JIeMaM, OLICHKH H
BBIHCCCHUA KPUTUYCCKUX CY)KHGHHﬁ;

— Ha OICHKY «XOpomo» — CTYACHT AOJDKCH IIOKas3aTb 3HaHWA HE TOJBKO Ha YPOBHE
BOCIIPOMU3BCACHUA U OOBSACHCHHS I/IH(I)OpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
Hp06JI€M " 3aJia4, HaXOXJACHUS YHHUKAJIbHBIX OTBETOB K HpO6JICMaM;

— Ha OIICHKY «Y/IOBJIETBOPHUTEIbHO» — CTYJCHT JIOJDKCH IOKa3aTh 3HAHUS Ha YPOBHE
BOCHpOI/I3B€ILCHI/I$I n O6L$ICHGHI/I$I I/IH(i)OpMaIlI/II/I, I/IHTCJIJ'IGKTyaJII)HI)IC HABBIKHA peHIeHI/ISI HpOCTI)IX
3a/1a4;

— Ha OLICHKY «HEYA0BJECTBOPUTECIIBbHO» — CTYACHT HE MOXXET ITOKa3aTh 3HAHHA Ha YPOBHEC
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I, HE MOXKCT ITOKAa3aTb HHTCIIJICKTYAJIbHBIC HABbIKU
pemieHus NpOCThIX 3a4aY.




