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9. Llenu n 3apgaum y4ye6HON ANCLUUNIINHDBI:

Lensamu oceoeHuss y4yebHoOU OJucyunnuHbl sensomcs: KGoOpMMpoBaHue
npodeccnoHanbHOM KOMNETEHUMM CTYAEHTOB (oM3NYeCcKoro dpakynbteTa, oby4varoLmxcs no
mMaructepckon nporpamme "OnTuka M HaHOMOTOHMKA", B 06GnacTn nOMUHECLEHTHOM
CMNEeKTPOCKONMM MONEKYI, KPUCTANMOB U HAHOCTPYKTYP.

3ada4u yyebHOU QucyunauHbl:

- cchopmupoBaThb y CTYAEHTOB LIEeNOCTHOE npeacTaBneHne 06 OCHOBHbIX 3aKOHOMEPHOCTAX
ABNEHNSA NIOMUHECLIEHLIUMN,
- OCBOUTb METOAbI NOSTyYEeHUS U aHanu3a CnekTpoB NMIOMUHECLEHLINN.

10. MecTo y4yebHOM AUCLUUNNUHBI B cTpyKType OOI:

LHucyunnuHa b1.B.03 “TTromuHecueHyusi 8 HaHOGOMOHUKe” OMHOCUMCS K 8apuamugHoU
yacmu yukna b1. [lna oceoeHusi OaHHoU AucyuriuHbl Heobxodumbl 6a308bie 3HaHUs Mo
onmu4yeckoU CreKkmpoCKonuu Mosiekysn u meepObiX mes, a makxe OmMOHUKE MOMEKYII,
Kpucmarnos u HaHOCmpyKmyp.

11. MnaHnpyeMmbie pe3ynbTaTbl 06y4eHus no aucuunimHe/moaynio (3HaHUsA, yMeHus,
HaBblkW), COOTHECEHHble C  NNaHMpyeMbiMMW  pe3ynbTaTaMM  OCBOEHMUS
obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTsl
KOMMNEeTEeHL MU 0obyyeHus
MK-1 | CnocobGeH k MK-1.1 | MpoBogunT nomnck 3HaTb: OCHOBbI NMOMUHECLIEHTHOIO
dopmMynmnpoBke n Hay4YHO-TEXHUYECKON aHanusa BellecTBa, MeCcTo U porib
aHanumay WHpopmauum ans NIOMUHECLEHLIMN HAHOKPUCTArIOB B
nocTaBneHHon pa3paboTku n aHanusa |COBPEMeHHOWN HAaHOMOTOHMKeE,
3agaun METOOUK KOHTpONs BNUSIHWE 3MNEKTPOHHOrO CTPOEHUSA
uccnegoBaHum B TEXHOMNOrMYecknx HaAHOCTPYKTYpbl Ha ee
obracT onTUKK u npoLieccoB co3aaHuns NMIOMUHECLEHTHbIE CBONCTBA.
HaHOMOTOHUKY, a HaAHOCTPYKTYPMUPOBaHHbI |YMeTb: NPUMEHATb TEOPUIO
TakKkKe CMeXHbIX X MaTepuanos ans NIOMUHECLEHLUN U OCHOBHbIE
obnacTew Hayku 1 nNprMbopoB KBAHTOBOM MeToAbl MOMUHECLIEHTHOIO aHanm3a
TEXHUKN, MMK-1.2 | PaboTaeT ¢ Hay4Ho- npuv nccnegoBaHUm onNTUYECKNX
000CHOBaHHO TEXHUYECKON CBOWCTB pasfiMyHbIX
BblGMpaThb WHopmaLmen, HaHOKpWUCTanmos.
TeopeTu4eckme u npegcraBnsaeT BnapeTb: 3HaHUAMU (PU3NYECKUX
3KCnepuMeHTanbHble MHpopmaLmo B MpOLIECCOB, MPOUCXOAALLMX MPU
MeToAbl CUCTEMATU3UPOBAHHOM  [PEKOMBMHALMOHHOM CBEYEeHUN,
Buae, obocHoBbIBaeT BO3MOXXHOCTEN N OOCTMXEHUN
npegnaraemole COBPEMEHHOr0 NMNIOMUHECLIEHTHOIO
peLueHns npu Belbope aHanusa B ONTUKE U HAHO(OTOHUKE.
TeopeTU4ecKux u
aKCnepuMMeHTanbHbIX
MeTo40B
MK-2 | CnocobeH MK-2.1 | OcywecTBnset 3HaTb: MPUHUUNbLI NOCTpoeHusa 6as
co3gaBaTb 6asbl noaroToBKy peecTpa OaHHbIX O PU3NYECKUX CBONCTBAX U
OaHHbIX O OOMYCTUMBIX 3HAYEHUI TEXHONOrM4YeCKNX 0COBEHHOCTAX
dusnyeckux U3N4eCcKknx CBOMCTB U HaAHOCTPYKTYPHbIX Marepuarnos
CBOMCTBAx U napameTpoB ymeTtb: Co3gaBaTb 6a3bl JaHHbIX O
TEXHOMOrMYECKNX HaAHOCTPYKTYPHbIX U3n4eCKMx CBOMNCTBAX U
0COBOEHHOCTAX mMaTepuanos 1 TEXHONOrM4YeCKNX 0COBEHHOCTAX
HaAHOCTPYKTYPHbIX KOMMIEKTYOLMX NS HaAHOCTPYKTYPHbIX MaTepuaros,
MaTepuanos, pa3paboTku NpOBOAMTb 3KCMEPUMEHTamNbHYHO
NPoOBOAUTb TEXHOMNOrnyecknx NPOBEPKY BblIOPaHHbLIX
3KCMepUMeHTanbHyo npotieccos TEXHOMOMMYECKUX peLleHnin
npoBepKy NpoM3BOACTBA OMTUYECKUX U
BblOpaHHbIX aKycToonTn4eKkmMx Npnbopos,




TEXHOMOrM4YecKnx
peLleHnn
Npon3BOACTBA
ONTUYECKMX U
aKyCTOONTUYEKMX
npunbopos,
nccnegoBatb
napameTpbl
HaHOCTPYKTYPHbIX
mMaTtepuanos B
COOTBETCTBUM C
CaMOCTOATENBHO
BblOpaHHON 1
YTBEPXKOEHHOM
MEeTOJMNKOM

nccnenosaTtb NnapameTpbl
HaHOCTPYKTYPHbIX MaTepunanos B
COOTBETCTBMM C CAMOCTOSTENTBHO
BbIOpaAHHOW 1 YTBEPXXAEHHON
METOVNKOWN

BnageTb: MeETOAMKaMM
3KCNeprMeHTanbHOM NPOBEPKN
BblOpPaHHbIX TEXHONOMMYECKUX
peLLeHnn Npon3BoACTBa ONTUYECKNX
1 aKyCToOonTUYeKnx npmbopos,
ncecnegoBaHMsa napameTpoB
HaAHOCTPYKTYPHbIX Mateprarnos B
COOTBETCTBUN C CAMOCTOATENBHO
BbIOpaHHOW 1 YTBEPXXAEHHON
METOVNKOWN

12. O6beM AUCUMNIMHBI B 3a4eTHbIX eAuHMLax/yacax B COOTBETCTBUU C YYEOHbIM

nnaHom — 5 / 180 .

CDopma npome)KyTquon aTTeCTauun 3K3amMeH

13 Buabl y4e6HOM paboThl

Bug yuebHon paboTtbl

TpygoemKkocTb

No cemecTpam
Bcero P

AyOVTOpHbIE 3aHATUSA

nexkuunu

B TOM 4Hucne: npakTn4yeckne

nabopartopHble

CamocTtosaTenbHas paborta

B TOM uucne: KypcoBasi pabota (NpoekT)

dopma NpomexXyTo4HON aTTecTaumm
(3k3ameH — 36 uyac.)

WNToro:

13.1 CopepxaHue pa3genoB AUCLUNIIUHDbI:

Ne HaumeHosaHue pasdena
Colep:xxaHue pa3dena OucyuniuHbl
n/n oucyunuHsbI
1 | BeedeHue. OcHosHble 3aKkoHbl | OnpedeneHue momuHecyeHyuU. OCHOBHbIE 3aKOHbI
MoneKynsipHouU MoneKynspHoU siroMuHecyeHUyuu. CrekmparbHas niomHocmbe
JIIOMUHeCcUeHyuu U3MYyYeHUs.

2 | KuHemuka rroMuHecuyeHuuu.

lpocmas d8yxyposHesas cxema, C853b K8aHMOBO20 8bix00a
TIOMUHeCUeHUUU, CKOPOCMU U3siydamersibHbIX U
6e3bi3r1y4amernbHbIx nepexodos. MoHoMorneKynsapHas KUHemukKa.
KuHemuka ¢ y4émom ebiHyx0eHHbIX nepexodos. KuHemuka ¢
y4émom ycpeOHeHus o aHcambrio 8 criydae eHewHezo U
8HymMpeHHe20 mywumerns. bumonekynspHas KuHemuka.
CpeldHee spemsi 3amyxaHusi MOMUHECUEHUUU U cpedHee spemsi
)KU3HU 8030YXKOEHHO20 COCMOSIHUSI.

3 | JllomMuHecyeHUUsi OOUHOYHbIX
MoseKyn

CmauyuoHapHoe ypasHeHue LlipéduHaepa 81151 MOneKyI.
OnekmpoHHbIe opbumarnu u 351eKmpoHHbIl criuH. [pasura
omb6opa dns onmuyeckux nepexodos. NoHamue o
Mynbmurnnem-docmu yposHel. Juazpamma 56510Hcko20 0nis
mosekyrn. JllomuHecueHyust 0OUHOYHbIX MosieKyn. TexHuka u
CNEKMPOCKONUS JTIOMUHECUEHUUU 0OUHOYHBIX MOEKY

4 | JTlomuHecueHUUs Kpucmarios

Budbi u MexaHu3mbI IloMUHECUEeHUUU Kpucmariios.




5 | JlomuHecuyeHyusi KonnoudHblx | TOHKasi cmpykmypa 9KCUmoHa 8 KOMIIOUOHbIX HaHOKpucmarinax.
K8aHMOoBbIX MOYex. OKcumoHHas u pekomMbuHayuUoHHas1 ITIoMUHeCUeHUuUsI
KOnnoudHbIX KeaHMOo8bIx moyek. [lpouecchl MOMUHECUEHUUU C
yqJacmuem J10Kanu308aHHbIX COCMOSHUU.

6 | JllomuHecyeHyus 2ubpudHbIX JlomuHecueHyus 2ubpudHbix HaHocmpykmyp. CriekmparbHble U
HaHocmpyKkmyp KUHemuuyecKkue rnposieneHus 6esbianyyameribHo20 nepeHoca
SHepauu 8 KO/IIOUOHbIX pacmeopax accoyuamos op2aHu4ecKux
MOJIeKy U Heop2aHU4eCKUX HaHoKpucmarios BoamoxHocmu
peanu3ayuu be3bi3y4amesibHo20 repeHoca sHepauu 8
2ubpudHbIx HaHOCMpyKmMypax. HOYKMUBHO-pe30HaHCHbIU U
OBMEHHO-pe30HaHCHbIU MexaHU3Mbl 6e3bi31yHamesibHO20
repeHoca aHepauu.

7 | JlTabopamopHasi paboma PasmepHbIl aghghekm 8 NTIoMUHECUEHUUU KOSTTOUOHbIX
HaHOKpUCMarsios.

13.2 Paspgenbl gUCcUmMniuHbl U BUAbl 3aHATUN

Ne Budbi 3aHssimuti (4acos)
HaumeHosaHue

n/ lpakmuyec|/labopamopH|Camocmosimerib| KoHmpors
paslena QucyunnuHbl | flekyuu Bceeo

n Kue ble Hasi paboma b

1 | BesedeHue. OcHoBHbIE
3aKOHbI MOJIEKYrISIPHOU 5 7 4 16
JIIOMUHECUeHUyuuU

2 | KuHemuka 6 7 3 16
JIIOMUHECUEHUUU.

3 | JllomuHecueHyusi 5 7 4 16
OOUHOYHBIX MOSIEKYN

4 | llomuHecueHyus 6 7 3 16
Kpucmarnios

5 | JllomuHecueHuus
KOJ1/10UGHbIX 4 7 3 14
K8aHMOo8bIX MOYEK.

6 | JllomuHecueHyus
2UBPUOHbIX 4 7 3 14
HaHoCMpPyKmyp

7 JlabopamopHas 30 42 16 88
paboma
Umoeo 30 30 84 36 180

14. MeToauyeckue ykasaHus ansi ooy4aroLwmxcs No 0OCBOEHUIO AUCLUNSIVHbI

OCHOBHbIMU 3marnamu 0C80E€HUS OUCL(UI'I.I'IUHbI ABJIAOMCA:

*  U3yueHue y4yebHol, Hay4yHOU u Memodu4yecKkol numepamypbl, Mamepuasnos rnepuoduyeckux usdaHul
C npusriedyeHUeM 371eKMPOHHbIX cpedcme Hay4yHoU UHGgbopmayuu.

» [lodeomoska k nabopamopHbIM 3aHAMUSIM.
B xol0e nodzomoeku K meKywumM ammecmauyusM U [poMexXymoyHol ammecmauyuu cmydeHmy
pekoMeHAdyemcss aKkmueHO UCM0/b308amb 3/1EKMPOHHbIU  obpa3ogamesnbHbili  nopman Moodle —
35IeKMpPOHHas cpeda QucyunuHbl, ¢ npedocmasneHueM npeseHmauul nekyud, 3adaHull Orns 8bINOSIHEHUS
n1labopamopHbix pabom, OOMOSIHUMENIbHO20 MEeOPemu4Yecko20 Mamepuana U HOPMamueHO-NPasosbix
JoKyMeHmo8 o memamM U repeyHel 80rpocos8 071 Mo020moeKU K MeEKywuM ammecmauyusam u
npomexxymouyHol ammecmauuu. Takxe cmydeHmy pekomeHOyemcs Ucrosib3o8ams 8ecb Habop memodos u
cpedcme cospeMeHHbIX UHGOPMaUUOHHbIX mexHonoaul Ons ulydeHusi omedecmeeHHoOU U 3apybexHoul
Jiumepamypabl 1o QUCUUINIIUHE, OUEHKU U aHanu3a ee mekyuweao CoOCMOosIHUS U nepcrekmus passumus. Emy
npedocmasrisiemcsi 03MOXHOCMb pabomamb 8 KOMIMboMepPHbIX Knaccax hakyrnbmema (313a aydumopusi),
umemb docmyn K MIHmMepHem-pecypcam U 371eKMPOHHOU roYme, UCrofb308ame uMeroujuecss Ha kagedpe
ONMUKU U CMeKmpocKonuu ¢huauyeckozo ¢hakynbmema UHGHOPMaUUOHHbIE MEXHOJI02uU, UCIMO/1b308amb
pecypcbl 3oHanbHOU Hay4yHoU bubnuomeku BI'Y, 8 mom yucrne anekmpoHHO-6ubnuomeYyHbie cucmemai.

15. MepevyeHb OCHOBHOM W [OOMOJSIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,



HeobXxoAMMbIX AN OCBOEHUS AUCUUNINUHLI (CNMCOK nuTepaTypbl ocopmnseTcs B
cooTtBeTCcTBUMU € TpebGoBaHuaMmu NOCT n ucnonb3ayercs oblasa CKBO3Has HymMmepauus
Ans BcexX BUAOB UCTOYHMKOB)

a) OCHOBHas nuTeparypa:
Ne n/n UecmoyHuk

1 Wanumosa K.B. ®usumka nonynposogHukos / K.B. lWanumosa. — Cl16.: NlaHb, 2010.- 390 c.
Cwnpopos, A. N. CeHcopHas oToHuka : yyebHoe nocobue : [16+] / A. N. Cupgopos ; YHusepcutet
2 UTMO. — CaHkTt-lNeTepbypr : YHusepcutetr UTMO, 2019. — 99 c. : un., Tabn., cxem. — Pexum
poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=566783
MyctoBapos, B. A. IlloMuHecueHUMA TBepAbIX Ten : yuebHoe nocobue / B. A. [ycToBapos ; Hayu.
pea. N. . MunbmaH ; Ypanbckuii heaepanbHblin yHuBepcuTeT uMm. nepeoro NpesvaeHTta Poccumn
3 B. H. EnbumHa. — EkatepuHbypr : MsgatensctBo Ypanbckoro yHusepcuteTa, 2017. — 131 c. :
CcXem., Tabn., un. - Pexvm aocTyna: no noarnucke. - URL:
https://biblioclub.ru/index.php?page=book&id=696088

©0) gononHuTenbHasa nuTepaTypa:
Ne n/n UemoyHuk
@usuka coeduHeHul A" BV / [J1.A. bosuHa, M.C. bpoduH, M.A. Banax u dp.] ; nod ped. A.H.

4 leopeobuaru,M.K. LlleliHkmaHa .— Mocksa. : Hayka, 1986 .— 319 c.

5 lNaHkoe, XK. Onmuueckue npouyeccoi 8 rnosnynposodHukax / XK. NaHkos ; nep. ¢ aHana. nod peod.
XX.N. Angpeposa u B.C. Basunosa .— Mockea. : Mup, 1973 .— 456 c.

6 Knoes B.I. ®omocmumyrnuposaHHbie sisrieHusi 8 meepobix menax / B.I. Knwes. — BopoHex.:
Blr'Y, 2008. — 46 c.

7 Bnetikmop, [x. ®usuka meepdozo mena / [Jx. bnelkmop ; lNep. ¢ aHen. nod ped. [. TI.
AHOpuaHosa, B. . ®ucmyns .— Mockea. : Mup, 1988 .— 608 c.

8 I'pubkoeckuli B.l1. Teopusi noanouweHus u ucryckaHusi ceema 8 rosyrnpoeodHuxkax / B.I1.
I'pubkoeckuli .— MuHck : Hayka u mexHuka, 1975 .— 463 c.
lananuH, M.[. JTlomuHecueHuusi Mosiekyn u kpucmasnos / M.[.lanaHuH ; Poc.akad.Hayk,

9 Q@us.uH-m um. l.H.Jlebedesa, YHL| "OyHdameHm. onmuka u cnekmpockonus” .— Mockea:.,

1999 .— 199 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECypChl:
Ne n/n MICTOYHMK
10 lNouckoeas cucmema e-library.ru
11 lNouckoeas cucmema google.ru
12 Apxug Hay4HbIx XypHarsos http://arch.neicon.ru/
13 EduHoe okHo docmyna Kk obpa3osameribHbiM pecypcam. bubnuomeka http://window.edu.ru/
14 AnekmpoHHbIt kamanoz 3HE BI'Y https.//www.lib.vsu.ru/
15 OnekmpoHHas bubnuomeka NoneyumesnscKo20 cogsema MexaHUKO-MamemMamu4yecko2o
gakynbmema MI'Y lib.mexmat.ru

16. NMepeyveHb y4eOHO-MeTOQUYECKOrO o6ecnevyeHus AnA CaMOCTOATENIbHOW paboThbl
(y4ebHO-Memoduyeckue pekomMeHOauuu, mnocobusi, 3adavyHuKku, Memodu4yeckue
YKa3aHUsl 1o 8bINOJIHEHUK NMPakmu4YyecKkux (KOHMpoJsibHbIX) pabom u dp.)

Ne n/n McToYHmK
1 Bnelikmop, [Ix. ®usuka meepdoeo mena / [x. bnetikmop ; [Nep. ¢ aHen. nod ped. [. I. AHOpuaHosa, B. Y.
Qucmyns .— Mocksa. : Mup, 1988 .— 608 c.
2 pubkosckuli B.l1. Teopusi noanowjeHuUsi u ucryckaHusi ceema e rnonynpogodHukax / B.l1. [pubkosckuli .—
MuHck : Hayka u mexHuka, 1975 .— 463 c.
3 FananunH, M.[. ITlomuHecueHyusi monekyn u kpucmaisiinos / M.[.ManaHuH ; Poc.akad.Hayk, @u3.uH-m um.
[1.H.Jlebedesa, YHL] "®yHdameHm. onmuka u cnekmpockonus” .— Mockea:, 1999 .— 199 c.

17. UHcpopmMaLMOHHbIE TEXHONIOrMKU, MUcnonb3yemble ANA peanu3auum y4ebHoOM
AUCUMNIINHBI, BKNO4Yas nporpaMMHoe obGecnevyeHne U UMHGpOPMALUOHHO-

cnpaBoOYHble CUCTEMBI (MNP HEOOBXOAUMOCTH)
B y4yebHoMm npouecce ucrnonb3ytomcesi  credyrouwue obpaszosamersibHble mexHosnoauu. [lo
obpasosameribHbIM hopMaM: NEKUYUOHHbIE U npakmu4yeckue 3aHsamus. [Npeobnadarowumu memodamu u



npuemam oby4eHuUs1 A8719t0MCcs; 06bSCHUMEbHO-UMIIoCMpamusHbie (06bscHeHue, nokasa — 0eMoHcmpauyusi
y4ebHo20 Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4yHoU nnumepamypbl, cocmasneHue cxem u
0p.) U UHMepakmusHbie, 8 MOM Yucrie U epyrnnosbie (83aumMHoe obyyeHue 8 ¢hopme Mod20mMosKU U
obcyx0eHusi Aoknados);, UHopMaUyUOHHbIe;, MynbmumelduliHble (paboma ¢ calimamu akademuyeckux
cmpykmyp, Hay4YHo-uccredoeamenbCKux opaaHu3zayul, 371eKmpoHHbIx 6ubnuomek u Op., paspabomka
npeseHmauyud, coobuwieHuli u doknados, paboma ¢ 3NeKMPOHHbIMU 0By4YarowuMu rpogpamMmamu U m.n.).

OpezaHusayuoHHasi cmpyKkmypa J/1eKUUOHHO20 3aHsamus: 1. @opmynuposka membl, yesned 3aHsamus,
rnocmatHoska rpobrieMHo20 8orpoca. 2. Pa3bsicHeHUe 80rpoco8 meopemu4ecKo20 U pakmu4yecKoeo faHa
0511 peweHus nocmasrneHHou npobnemsi. 3. PaccmompeHue nymel peweHus rnpobriemMHo20 eorpoca Ha
KOHKpemHbix rpumepax. 4. 3akmwodeHue, ¢opmynuposka ebigodos. 5. Dopmynuposka 3adaHusi Onis
camocmosimesibHoU domawHel pabomsbi. O38yyugaHuUe membl Criedyrue20 3aHmusl.

OpezaHusayuoHHasi cmpykmypa nabopamopHo2o 3aHamus: 1. @opmynuposka uesnel 3aHaImMus u
omeemsl Ha 80rpockl cmydeHmos. 2. O3HaKoMeHUe ¢ meopemudeckol 0cHO8oU pabombi, OCHOBHbIMU
npuemamu u mexHukol b6e3onacHocmu npu pabome ¢ ucrnonb3yembiMu rnpubopamu u peakmugamu.3.
BbinonHeHue akcriepumeHmarbHol Yyacmu pabomai. 4. Obpabomka aKkcrnepuMeHmarnbHbIX pe3yibmamos u
npedocmasneHue ux 0ns npedsapumeribHOU rPo8epKuU rperodasameriio.

Sawuma nabopamopHol pabomei NpPo8oAUMCS C UESbiO 8bISI8NEHUS YPOBHS 0CBOEHUST Mamepuarna rio
memamuke pabomai, crnocobHocmu Game MPasUIbHYO MPaKkmMosKy pesyrbmamam, Moay4YeHHbIM pu
eblronHeHUU pabomei. 3awuma pabombi 3aknwyaemcss 8 ogopmiieHuu pabom, ycmHol 6ecede
nperno0asamerisi cO cmyOGeHmMOM 110 10J1y4eHHbIM 8 pabome pe3ynbmamam U OCHOBHbIM MEeopPemu4yecKUM
MOHAMUSM 1Mo meme pabomesi.

TeKkywuli KOHMPOIb NPOBOOUMCS ymeM PO8epPKU 6bINo/IHeHUs doMawHea0o 3adaHusi, 8X00HO20
KOHmMporis (8 sude caMocmosimeribHbIX U KOHMPOJsIbHbIX pabom, 0oknados u peghepamos).

lpu peanusayuu QUCYUMIUHLI C UCMOIb308aHUEM OUCMaHUUOHHbIX 06pa3osameribHbIX mexHonoaul
uCronb3yrmces  UHCMPYMEHMbI  3JIEKMPOHHOU  UHGhOpMayUuoOHHO-0bpasoeamenbHoli  cpedbi  BIY
«3nekmpoHHbIl yHUsepcumem BIY» (https.//edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsuchbi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), annekmpoHHas noyma, MecceHoOxepbi U coycemu.

lNouckosasi cucmema e-library.ru

lMouckosasi cucmema google.ru

Apxue Hay4HbIX XypHarsos http://arch.neicon.ru/

EduHoe okHo docmyna k obpazosamernbHbiM pecypcam. bubnuomeka http://window.edu.ru/
OnekmpoHHbIt kamanoz S3HBE BI'Y https://www.lib.vsu.ru/

OnekmponHas bubnuomeka lNoneyumernbCKo20 cogema MexaHUKO-MameMamuy4eckoeo haKynbmema
MrY lib.mexmat.ru
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18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHbI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO NOOKMIOYeHUs K cemu "VIHmepHem" u obecrieyeHuem docmyna 8
3NIEKMPOHHYI0 UHGhopMayUuOHHO-0bpasogamernbHyo cpedy BIY, lNpoekmop BenQ MS 612ST, [ocka
mazHuUmHo-mapkepHas 100*200. lNpoepammHoe obecneveHue: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lpoepammHas cucmema 0515 oOOHapyXeHusi
meKcmosbIx 3auMcmeosaHuli 8 y4ebHbIX U Hay4YHbiX pabomax «AHmurnazuam.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. lpoepammHbili komrnnekc Ong 3BM - MathWorks.
Cucmema uHxeHepHo2o modenuposaHuss ANSYS HF Academic Research.

YuyebHo-Hay4Hble nabopamopuu 01 nposedeHusi nabopamopHbIX 3aHAMUU:

npeyu3uoHHbIl asmomamudeckul criekmpogriyopumemp Ha 6asze moHoxpomamopa MOP—-4 u @3Y-
79, pabomarowjuli 8 pexxume cyema ¢homoHO8; rpeyu3UoHHbIU asmomamudeckull criekmpoghriyopumemp Ha
6ase MmoHoxpomamopa MOP-23 u ®3Y R955P (Hamamatsu), pabomatowum e pexume cyema ¢pomoHos.

Aydumopusi 0ns epynnoebix U UHOUBUOyarbHbIX KOHCYynbmauud, mekywel U rpoMexXymoyHou
ammecmauuu

Aydumopusi 0na camocmosimesibHoU pabombl, KOMMbOMEPHbIU Kracc ¢ OocmyrioM K cemu
«MlHmepHem»: Komrsromepbl (MOHUMOPBbI, cucmeMHbie 6rnoku) (15 wm.)

Peanusayusi OQucyuniuHbl C [PUMEHEHUEM 3/1eKMPOHHO20 00ydeHuss U OUCMAaHUUOHHBIX
obpazogamersibHbIX MEXHOI02Ul ocyuecmearnsemcs: Yepes obpazosamesibHbil ropmas "OneKmpoHHbIU
yHusepcumem BI'Y" (https://edu.vsu.ru).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLEeN U NPOMEXYTOYHOWN aTTecTaLuun

MnaHupyemMble pe3ynbTatbl 06yveHus | Jtansbl
(nokasaTenu OOCTWXEHNS 3a4aHHOr0 | (hOPMUPOBaHMS
YPOBHSI OCBOEHMS KOMNETEHLMM KOMNeTeHuuu

HanmeHoBaHue

pasgena o0C




mMaTepuanos B
COOTBETCTBMM C
CaMOCTOSATENbHO
BblIBpaHHOW 1
yTBEPXKAEHHOW
MeTOMNKON

N aKyCTOONTMYEKNX Npubopos,
nuccnegoBaHnsa napamMeTposB
HaHOCTPYKTYPHbIX MaTepuaros B
COOTBETCTBUU C CAMOCTOATENBHO
BblIGPaHHOW 1 YTBEPXAEHHOMN

MeTOMNKOM

OUCLUNNUHBI nocpeacTsoM hOpMUPOBAHUSA 3HaHUK, | (pa3gernbl (TEMb) (cpenctBa
(moayns) YMEHUI, HaBbIKOB) ONCUUNINHBI U OLlEHMBaHNS)
MoAyrns U nx
HaMMeHOBaHUe)

3HaTb: OCHOBbI NTIOMUHECLIEHTHOTO
MK-1 CnocobeH Kk |aHanun3a BeLecTBa, MECTO M POIlb
hOpMYynNMpPOBKE N  |NMIOMUHECLIEHLIMM HAHOKPUCTaroB B
aHanmay COBPEMEHHOW HAaHOOTOHUKE, BNNSIHUE
nocTaBneHHON 3NEKTPOHHOIO CTPOEHUS
3agayn HaHOCTPYKTYpbl Ha ee
nUccneaoBaHUM B [MIOMUHECLEHTHbIE CBONCTBA.
obnact onTukn n |YMeTb: NPUMEHATb TEOPUIO
HaAHOMOTOHWKMK, @ |[MIOMUHECLEHLINN N OCHOBHbIE METObI
TaKke CMEXHbIX  |NTIOMUHECLIEHTHOro aHanm3aa npu .

. . Paspgenbl 1-7 YCTHbIN onpoc

obracTten Haykm U |UccrnegoBaHUM ONTUYECKMX CBOWCTB
TEXHUKM, pasnmn4YHbIX HAHOKPUCTAIOB.
000CHOBaHHO BnapeTb: 3HaHNAMU pr3nMYECKNX
BbIOUpaThb MpoLEeCccoB, NPONCXOOSALLMNX NPK
TeopeTuyeckne u | pEKOMOUHALMOHHOM CBEYEHNN,
3KCnepuMeHTanb | BO3MOXHOCTEN U JOCTUXEHUN
Hble MeToAbl COBPEMEHHOI0 MIOMUHECLEHTHOTO

aHanusa B ONTUKE U HAHOOTOHUKE
MK-2CnocobeH 3HaTb: NPUHLMMNbI NOCTPOeHUs 6a3
cosgasaTb 6asbl AaHHbIX 0 PU3NYECKUX CBOMCTBAX U
OaHHbIX O TEXHOMOrMYecknx 0Co6EeHHOCTAX
PU3NYEeCKnX HaAHOCTPYKTYPHbIX Mareprarnos
CBOMCTBaXx U ymeTb: Co3gaBaTtb 6a3bl AaHHbIX O
TEXHOMOrM4Yecknx | U3N4ECKUX CBOMNCTBAX U
0COBEHHOCTAX TEXHOMOrMYeCcKMx 0COBEHHOCTAX
HaHOCTPYKTYPHbIX | HAHOCTPYKTYPHbLIX MaTepuaros,
mMaTepuarnos, NPOBOANTb 3KCMEPUMEHTANBHYIO
NpoBOANTb NpOBEpPKY BbIOPaHHbIX
3KCMEepUMEHTanb | TEeXHONOMMYECKUX peLleHni
HYHO NPOBEPKY NPOn3BOACTBA ONTUYECKUX U
BblIBPaHHbIX aKkycToonTuyekmx npnbopos,
TEXHOMOrMYeCcKNx | uccnegoBaTtb NapameTpbl .

. Paspenbl 1-7 YCTHbIN onpoc

peLueHni HaHOCTPYKTYPHbIX MaTepuaros B
npou3soacTea COOTBETCTBMU C CAMOCTOATENBHO
ONTUYECKMX U BbIOpaHHOW 1 YTBEPXKAEHHOMN
aKyCTOOMNTUYEKMX | METOLMKOMN
npmbopos, BnageTb: METOAMKAMM
nccregoBaTb 3KCNepMMEHTanbHOM NPOBEPKM
napameTpbl BblIOPaHHbIX TEXHOITOMMYECKNX
HaAHOCTPYKTYPHbIX | peLleHn Npon3BOACTBA ONTUYECKMX

MpomexyToyHas aTTecTauus (3K3aMeH)

KM

20. TunoBble OLEHOYHbIe cpeaAcTBa U MeToAMYECKUe MaTepuanbl, onpeaensowme

npoueaypbl OLeHUBaHUA

OueHka
KOMMNeTeHUunn B

3HaHWHA,

YMEHUA U  HaBbIKOB,
pamMKax W3y4yeHus1 AUCLMNIIMHbI

NPOMEXYTOYHOMN aTTecTauui.

20.1. TeKywWwmMIn KOHTPOJIb YCNeBaeMocTu

TeKyLLlaFI arrecrtaumna nposoamnTcA B COOTBETCTBUMN C lNonoxeHnem o TeKyIJ.l,eVI artrecrtaumm

XapakTepuayoLas

aTanbl

dopMUpoBaHUs
OCYLLECTBNAETCA B XO4e Tekywen u



obyvaloLwwmxca no nporpaMMaM BbiCWero 06pasoBaHWs BopoHeXCcKoro rocyaapCTBEHHOro
yHuBepcuteTa. Tekyllas aTtrectaums npoBoautcs B popMe:. YCTHOro onpoca (MHAVBMOYanbHbIN
onpoc, poHTanbHas becefa); TECTUPOBAHUS; OLEHKN pe3ynbTaToB MPaKTUYECKON OeATENbHOCTU
(BbINONHEHNE NabopaTopHbIX paboT). Kputepumn oueHnBaHmMs NpUBEAEHbI BbILLE.

lMpomexyToyHas aTTectaums NPOBOAMTCS B COOTBETCTBMM C [MONOXEHMEM O MPOMEXYTOYHOM
aTTecTtaumm oby4varoLmMxca no NporpaMmmMmam BbiCLLEro 06pa3oBaHums.

KOHTpOnbHO-n3MepuTenbHbleE MaTepuanbl NPOMEXYTOYHOM aTTecTauuMn BKIOYalT B cebs
TEeopeTUYeCKMEe BONPOCHI, MO3BOSISAOLLNE OLEHUTb YPOBEHb MOYYEHHbIX 3HAHWIA.
Mpu oueHMBaHUM UCMONb3YeTCA KadeCTBEHHas LiKana oueHok. Kputepun oueHmBaHusi npuBeaeHsl
HUXe.

20.2. NMpomexyTo4yHasa aTTecTauums

MpomexyToyHas atTectauusi NpoBOAUTCA B COOTBETCTBUM C [ONOXEHMEM O NPOMEXYTOYHOM
aTTecTauum obyyaroLMxcs no nporpammam BbicLlero o6pasoBaHust. [pomexyTodyHas aTtTectaums
No AWUCLMMIIMHE OCYLLECTBNSETCA C NMOMOLLbIO CreayoLmMX OLEHOYHbIX CPEACTB - KOHTPOSbHO-
M3MepuTenbHbIX MaTepuanoB B hopmMe GUNeToB, copepaliMx No ABa Bonpoca K dK3ameHy 13
creaytoLLero nepeyHs:

1. OnpegeneHuve NIOMUHECLEHLNN.

2. OCHOBHbI€ 3aKOHbI MOMEKYNSPHOWN MIOMUHECLIEHLNN.

3. CnekTtpanbHas nnoTHOCTb U3NyYeHus.

4. T[lpocTasi ABYXypOBHEBas cxema, CBS3b KBAHTOBOIO BbiXxoda NMIOMUHECLIEHLMKN, CKOPOCTU

nsny4vaTtenbHbIX 1 6e3bi3nyvaTenbHbIX Nepexonos.

MoHoMornekynsapHasa KMHeTuKa.

KuHeTurka ¢ y4ETOM BbIHY>XOEHHbLIX NEPEXOAO0B.

KuHeTunka ¢ y4€TOM ycpegHeHus no aHcambrio B CnyyYae BHELIHEro U BHYTPEHHErO

TywmTens.

BumonekynsipHas KUHeTuKa.

CpeaHee BpeMs 3aTyxaHus NIOMUHECLLEHLMM U CpeaHee BPeMS XXMU3HWN BO3OYXOEHHOIO

COCTOSIHUS.

10. CtaumoHapHoe ypasHeHue LLpéaunHrepa ona monekyn. 3neKkTpoHHble opbutanu u
SNEKTPOHHbLIN cnyH. MNMpaBnna otbopa Ans onTuyeckmx nepexodos. MNoHATHE O
MYNbTUMNETHOCTUN YPOBHEWN.

11. dnarpamma AGMOHCKOro Anist MOneKyrl.

12. JlloMUHeCcUeHUMS OOUHOYHbBIX MOMEKYIT.

13. TexHuKa 1 CneKTpoCKoNMs NIOMUHECLLEHLMM OOUHOYHbBIX MOSEKY.

14. Bugbl n MeXaHM3Mbl FIIOMUHECLIEHLMN KPUCTASSIOB.

15. ToHKkasi CTpyKTypa 3KCUTOHA B KONMOWAHbLIX HAHOKpUCTannax.

16. DKCUTOHHas N peKkOMOUHALMOHHAS NTIOMUHECLIEHLMNS KONNMOUOHBIX KBAHTOBLIX TOYEK.

17. MNpouecchl ¢ y4acTUEM JTIoKanmn3oBaHHbIX COCTOAHNIA.

18. JlloMuHecueHums rmbpuaHbIX HAHOCTPYKTYP.

19. CnekTparnbHble U KUHEeTUYecKne NposiBneHns 6es3bi3nyyaTernbHOro nepeHoca aHeprum B
KONMMOWAHbIX pacTBOPax accoLnaToB OPraHNYeCcKnx MOsieKyn n HeopraHM4eCcKnx
HaHOKPUCTansmoB

20. Bo3aMoxHOCTN peanu3aumm 6e3bl3nyyaTenbHOro nepeHoca aHeprum B rmépuaHbIx
HaHOCTPYKTypax.

21. IHOYyKTMBHO-PE30HAHCHbIN U 06MEHHO-PE30HAHCHBIN MeXaHN3Mbl 6e3bi3ny4aTenbHOro
nepeHoca aHepruu.

22. Pa3mepHbIn 9deKT B MIIOMUHECLIEHLNN KONMOUAHbBIX HAHOKPUCTAnIoB.

No o

©

OK3aMeH NpoBOAUTCA B NUCbMeEHHOM hopme. Kaxabin BuneT BkroyYaeT gBa TEOPETUYECKMX
Bonpoca. Obyyarowmincs rotoBut oTBeThl Ha Bonpockl KMIMa n oTBevaeT npenogasaTtento.

Tpe6OBaHVI$| K BbIMOMHEHWNIO 3a4aHWNi, LWKanbl 1 Kputepumn oueHmnsaHunaA
OueHka YPOBHA OCBOEHUA ANCUUNIINHBI OCYLLLIECTBIIAETCA NOo CrieayrwnM nokasaTenam:
- npeaBaputernbHaa OLleHKa Ka4ecTBa paGOTbI Ha NEKUMOHHbIX N NPAaKTUYECKUX 3aHATUAX;



- MOJIHOTa OTBETOB Ha BOMPOCHLI 3K3aMeHaLMOHHOIo Ounera.

Ecnu cTygeHT He ocBanBaeT AUCLMNIVHY B YCTAHOBMEHHOM NPOrpamMmoin 06 beMe 1 B CPOKM,
onpeaerneHHble rpagmkomM y4eBGHOro npoLecca, oH He AonyckaeTcs K MPOMEXYTOYHOW aTTecTauum

no gaHHoMmy BuAy y4ebHon paboTbl.

Kputepun oueHkn paboTbl oOy4valolmMxcsi, KOTOpble COOTHOCATCA C  YPOBHAMM
chopMnpPOBaAHHOCTM KOMMETEHLINI:

YpoBeHb

KpuTepum oueHnBaHns KOMNETEHLNI chopmmpoBaHH | Lkana
ocTH OLEHOK
KOMMEeTEeHUnn

lNocewieHue nekyuoHHbIX 3aHamud. Omeem Ha 80rpPoOC KOHMPObHO- | [108bIlWEHHbIU OmnuyHo

uamepumersnbHO20 Mamepuarsna 60 8peMs 3k3ameHa. Omeemsl Ha ypo8eHb

dononHumersbsHble gorpockl. Obydarouulicss 8 nonHou mepe enadeem

MOHAMUUHBIM annapamom U meopemu4yecKuMuU OCHO8aMu

ducyurnnuHbl, CrocobeH unmocmpuposams omeem fpumMmepamu,

ghakmamu, aHHbIMU Hay4HbIX uccriedosaHul, MPUMEHSMb

meopemuyecKue 3HaHUs 07151 PeWeHUs npakmu4Yeckux 3aday.

Omeem Ha KOHMPOIIbHO-U3MepPUMenbHbIU Mamepuar He Easosbiti Xopouwio

coomeemcmeyem 00HOMY (08yM) U3 riepeyucsieHHbIX rokasamersed, ypOo8eHb

HOo obyuyaroujutica Oaem ripasusibHble omeemsl Ha OONOHUME IbHbIE

goripockl. HedocmamouyHo npodemMoHCMpuUpPO8aHoO Meopemu4ecKux

OCHO8 OUCUUIIIUHBI.

Omeem Ha KOHMPOJIbHO-U3MEPUMeEsbHbIU Mamepuarn He lNopoeosnbiti Ydoenemeo

coomeemcmeyem itobbim 08yM(mpem) U3 nepeyucsieHHbIX YpPO8EHb pumesibHo

rnokasamenedu, obydyarowjutics daem HernosiHbie omeemabl Ha

dornonHUmerbHble 80rpockl. MiMeem He nonHoe rnpedcmasneHue o

meopemu4YecKux 0CHogax., 00ycKkaem CyujecmeeHHble OWUOBKU.

Omeem Ha KOHMPOJIbHO-U3MePUMesbHbIU Mamepuar He - Heydoenem

coomeemcmayem tobbiM mpeM(4emsbipemM) u3 nepeyucieHHbIX eopumersibH

rnokaszamenet. Obyyvarouwuticss 0eMOHCMpPUPyem OmpbI8OYHbIE, o

ghpaemeHmapHsbie 3HaHusi, doryckaem 2pybble owubKu.




KoHTponbHO-U3MeputenbHbIN MaTepuan

YTBEPXOAHRO
3aBeqyowmi kadegpon oONTUKM 1 CNEKTPOCKOMNUA

OBumnHHMKOB O.B.
nodnuck, pacwugposka noodnucu
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Hanpaenenne noagrotoBku / cneumansHocTb 03.04.02 — Pusuka
OucumnnunnHa 51.B.03 JltomuHecLeHUMsa B HAHOPOTOHMKE
dopma 0byyeHns OYHag

Bua kKoHTpons 3K3aMeH

Bup attectaumm NPoOMeXyToYHas

KoHTponbHO-u3mMepuTtenbHbin MaTepuan Nel

1. OcHOBHble 3aKOHbI MOMNEKYSAPHON NMtoMUHecUeHLUMN. CnekTpanbHas NoTHOCTb
N3NyYeHUs.

2. MOHOMOJ'IeKyJ'IFIpHaFI KnHeTuka. KnHeTtuka ¢ y‘-IéTOM BbIHY>XAEHHbIX Nnepexonos.

MpenopaBarenb CmupHoB M.C.
noodnuck pacuwugposka noonucu

YTBEPXXOAKO
3aBeayowmi kKadpegpon oONTUKM M CNEKTPOCKONUU

OBunHHMKOB O.B.
rnodnuck, pacwugposka noonucu

20

HanpaeneHne noarotoBku / cneunaneHocTb 03.04.02 — Pusuka
Oucuunnnna 51.B.03 JltoMnHeCLIEHLIMS B HAHODOTOHUKE
dopma obyyeHus OoYyHag

Bua KoHTpons 3K3aMeH

Bua atTectauum NpPoOMeXyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne2

1. CpeaHee BpeMsi 3aTyxaHUs NTIOMUHECLIEHLUUN N CpeaHee BPEMS XKU3HU
BO30OY)XOEHHOIO COCTOSIHUS.

2. PasmepHbIn 9 dekT B JTIOMUHECUEHLMU KONNOUAHbBIX HAHOKPUCTarJios.

Mpenogaeartens CwmupHos M.C.
noodnuck pacuwugpposka nodnucu




