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9. Llenn u 3apayum y4e6HON ANCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHOU OuCyUNIUHbI S8/SIKFOMCS. NO3HAKOMUTL CTYAEHTOB, 0BYYaloLMXCs Mo
nporpamme "OnTuka n HaHOd)OTOHVIKa" C npoueccamu BSal/IMOD,eVICTBVIFI CBeTa C MoJieKkynamum, TeepabiMn TeniaMmm 1
HaHOCTPYKTypamMu, Bbi3biBalOWWMMN MNpoTEKaHne pa3HOO6pa3HbIX CbOTOXVIMVI‘-IeCKVIX peaKLJ,VIVI, OKUCITNTEIIbHO-
BOCCTAHOBUTEIIbHbIX U (bOTOKaTaHMTMHeCKMX npoueccos, BKIilo4ad r|po6nemy cneKTpaanon CeHCVI6VIJ'IVI3aLI,VIVI
NonynpoOBOAHNKOB Y HAHOCTPYKTYP.

3adayu yyebHoU OucyunIuHbI:

- obecneynTb YMEeHUe nNpuMeHATb, 3HaHNA, NoJ1yd4eHHble NpUu N3y4eHnn 06a30BbIX d)I/I3VI‘-IECKVIX ancuunninH B
MeXxXancumniimHapHbIX 06]'IaCTFIX;

- N3y4nTb C PU3NYECKNE OCHOBbI COBPEMEHHBIX (POTOHHBIX TEXHOMOTUN.

10. MecTo y4ye6HOM AncuMnnuHbl B cTpykType OOIN: yacTtb, opmmnpyemas y4acTHMKamm
obpasoBaTernbHbIX OTHOLLEHUN, ancumninHbl no Beidopy (61.B.01), 6nok b1.

11.MnaHupyemMbie pe3ynbTaTbl 0Oy4YeHUA No AUCUUNIMHe/MoAyNIO (3HaHUA, YyMeHuUs,
HaBblKK), COOTHECEHHbIE C NMaHUpyeMbiMU pe3ynbTaTaMu OCBOeHUS oGpasoBaTenibHOM
nporpaMmmbl (KOMNEeTEeHUMSAMU BbINYCKHUKOB):

Kog HasBaHue Koga(bl) WHamnkaTop(bl) MnaHupyemble pesynbTaTbl 0Oy4eHus
KOMMNEeTEHL MM

MK-2 | CnocobeH MK-2.1 OcywectBnser 3HaTb: NPUHLMMNBI NOCTPOEHNs 6a3
cosgasaTb 6asbl MOAroTOBKY peecTpa | AaHHbIX O (PU3NYECKMX CBONCTBAX U
OaHHBIX O AONYCTUMbIX 3HAYEHUIN | TEXHOMNOrMYECKUX OCOBEHHOCTSX
hr3n4ecknx hU3NYECKUX CBOMCTB N | HAHOCTPYKTYPHbIX MaTtepuarnos
CBOWCTBax U napameTpos ymeTb: CosgasaTtb 6a3bl 4aHHbIX O
TEXHOMNOrMYEeCKNX HaHOCTPYKTYPHbIX PU3NYECKMX CBOWCTBAX U
0COBEHHOCTAX mMaTepuanos u TEXHOSOrMYECKUX 0COBEHHOCTSIX
HaHOCTPYKTYPHbIX KOMMMEKTYOLWNX ONA | HAHOCTPYKTYPHBIX MaTepuraros,
mMaTepuarnos, pa3paboTku NPOBOAWTb SKCNEPUMEHTArbHYIO
NpoBOANTb TEXHOMNOrMYEeCKMX NPOBEPKY BbIBpaHHbIX TEXHONMOIMYECKMX
3KCMepUMEHTaNbHYH npoLeccoB peLLeHWIA NPOM3BOACTBA ONTUYECKMX U
NpoBepKy MK-2.3 AHanusupyeTt aKycToonTuiekux npnbopos,
BbIOpaHHbIX COCTOSIHME Hay4HO- nuccnegoBatb napameTpbl
TEXHOMNOrMYeCcKnx TEeXHU4YeCcKomn HaAHOCTPYKTYPHbLIX MaTtep1arnos B
peLleHnn npobnemsl, COOTBETCTBMM C CAMOCTOSATENBHO
npousBoacTBa cuctemMaTusnpyet u BbIOPaAHHOW 1 YTBEPXKAEHHON METOONKOMN
ONTUYECKMX U 0606wwaTb Hay4Ho- BNageTb: MeToanKamu
aKyCTOONTUYEKMX TEXHUYECKYIO 3KCMepMMeHTarbLHOW NPoOBEPKM
npmbopos, nHdopMaLIMIO Mo TeMe | BbIOpaHHbIX TEXHONMOrMYECKUX peLleHuniA
nccregoBaTb nuccrnegoBaHun B NpoM3BOACTBA OMTUYECKUX U
napameTpbl obracTn KBaHTOBOM aKycToonTn4yekmx npnbdopos,
HaHOCTPYKTYPHbIX 3MNEKTPOHUKM U ncecnegoBaHus napameTpoB
mMaTepuarnos B POTOHUKM 1 HaHOCTPYKTYPHbIX Matepunanos B
COOTBETCTBMM C HaHOCTPYKTYPHbIX COOTBETCTBMM C CAMOCTOSTENBHO
CaMOCTOSATESIbHO Marepuanos BbIOpaAHHOW 1 YTBEPXXAEHHON METOLNKOMN
BblIBpaHHOW 1
yTBEPXKAEHHOWN
METOOMNKOWN

MK-4 | CnocobeH MK-4.1 MpoBoANT HayYHblEe 3HaTb: METOAMKM U noaxoabl pabotaTth ¢
npodeccuoHanbHoO nccrnegoBaHust B nccnefoBaTenbCkUM U UCTbITaTENbHbLIM
paboTtatb C obnacTu onTuKu, obopynoBaHuem, npubopamu n
nccrnenoBaTenbCKkUM HaHOMOTOHWMKM, yCcTaHOBKamMu B NpegMeTHOW obnacTtu
N ncnbiTaTenbHbIM ONTUYECKMX KBAHTOBOW 3MEKTPOHUKM U (POTOHUKU
obopynoBaHuem, mMaTepuarnos u yMeTb: NpodeccroHarnsHo paboTtaTb ¢
npmbopamu u TEXHOMOIMMI, nccnefoBaTenbCKUM U UCTbITaTENbHBLIM
yCTaHOBKaMu B ncnonb3ys obopyaoBaHuem, npubopamu u
npegMeTHon crneunanu3mpoBaHHoOe | yCTaHOBKamu B NpeaMeTHoW obnacTtu
obnacTu KBaHTOBOW nccrnegoBaTenbCckoe | KBAHTOBOW 3NIEKTPOHMKU U DOTOHMKK
ANEKTPOHUKM 1 obopynoBaHue, BrageTb: Npuémamm paboTbl C
hOTOHUKM NpMBOpbI U YCTAHOBKM | MCCriegoBaTeNbCKUM U UCMbITaTeNbHbIM

obopyanosaHuem, npubopamu n




yCTaHOBKaMu B NpeamMeTHOM obnactu
KBaHTOBOW 3NEKTPOHUKN N (POTOHUKM

12. O6beM AUCLMNNNHBI B 3a4€THbIX eAuHMLax/4Yacax B COOTBETCTBUU C YYE€OHbIM

nnaHom — 4 / 144 .

CDopma npome)KyTquoﬁ aTTecTauumn 3K3ameH

13 Buabl yue6HoM paboTbl

TpyaoemMKocTb
Bupa yuebHoit paboTsl Bcero [o cemecTtpam
1
AyauTOpHbIE 3aHATUS 74 74
nekuum 44 44
B TOM 4uUcne: npaxkTn4eckne 30 30
nabopaTtopHbie
CamoctosaTensHas pabota 34 34
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMeEXyTOHHOM aTTecTaLmm 36 36
(ox3ameH — 36 4ac.)
UToro: 144 144

13.1 CopepxaHue pasgenoB QUCLUMIIUHBI

Ne HaumeHosaHue pasdena
CodepxaHue pasdena ducyunIuHbl

n/n oucyurnuHbl

1. BeedeHue. CmpoeHue
Mornekyn kpacumened, BeedeHue. CmpoeHue morneKyn Kpacumesiel, MOHIMue XpoMmogop,
MOoHsIMuUe XpomMogop, ayKCOXPOM.
ayKCcoxpom

2. YpaeHeHue LLipéduHeeepa Onsi | YpasHeHue LLipéduHeeepa Onsi moneKyrnbl, aluabamudyeckoe
Mmorekynbl, aBuabamuyeckoe npubnuxeHue. SreKmMpoHHO-KonebamernbHO-8pawameribHble yPO8HU
npubnuxeHue. 3Hepauu monekynsl. HeaOuabamuyeckoe criazaemoe.

3. PaspeweHHble u Beposm+ocmu onmuyeckux nepexodos 055t MHO20amoMHbIX
3arpeuweHHble rnepexoodsbl 8 monekyn. MNpuHyun ®paHka KoHOoHa. 3anpeuweHHble nepexodsbl 8
MosneKynax monekynax. lpubnuxerue epubepaa Tennepa.

4, CmpoeHue monekyn BaneHmHble cmpykmypbl MOnieKyn kpacumenel. CmpoeHue
Kpacumernel 3N1eKMPOHHOU 060/104KU, NOHSMUE O TT-, O- U N- opbumarisx.

MynbmurnnemHocmb 31€KMPOHHbIX MOJIEKYISIPHbIX opbumared.
OHepeemuka MoneKynsapHbix opbumarnel. SNeKmpOHHbIE CIEKMpPbI
MHO20amOMHbIX MOJIEKY/T U UX UHMeprnpemauyus.

5. 3akoHomepHocmu 3akoHomepHocmu ¢hriyopecyeHyuu. Cmamucmuyeckue 3aKoHb!

nyopecyeHyuu M102/10W,EHUS U UCITYyCKaHUS U3/1y4eHUs1 MoJieKynamu Kpacumerned.
JnumenbHocmb 8036yX0EHHO20 COCMOSIHUS.

6. besbiznyyamernbHoe besbiznydamernbHoe rnpoyecckl 8 Monekynax. besbianydyamernbHbil
paccesiHuUe aHepauu repeHoC 3HepauU 3M1eKMPOHHO20 8030y K0eHUSs1 8030y KOeHUS.
8030y )KOEHUSI. KoHeepcusi 8 MemacmabunibHoe cocmosiHue. [Npasuo Kawa.

7. BnusiHue cpedbl Ha BriusiHue cpelbl Ha MO/I0XKeHUe MoI0CkI M02/I0WeHUsT Kpacumeris.
MOSI0XKEHUE rorioChl Cmpykmypa ronocs! Mo2r0WeHuUsi, maymomepusi, U3oMepust
roeas1oWeHus1 Kpacumerisi. cmpykmypsbi, H u J - agpesayusi monekyn kpacumened.

8. domoxumuyeckue peakyuu. ®omoxumuyeckue peakyuu. 3akoHbl ®omoxumuu. @omopacnao,
gomonepeepyrnnuposka, homornpucoeduHeHue, pomornepeHoc
anekmpoHa, ghomoceHcubunusayus.

9. ®omokamanumuyeckue
®domokamanumuyeckue peakyuu

peakyuu

10. | YpasHeHue LLpéduHeeepa Ons | YpasHeHue LLipéduHeaepa Ons Kpucmarsnios, cpasHeHUEe C
Kpucmarnos, cpagHeHue ¢ monekynamu. brioxogckas goniHogas pyHkyusi. CobecmeeHHoe
Mornekynamu rioeafioujeHue ceema Kpucmarsnnamu.

11. | SnemeHmapHsbie ®omonepeHoc Hocumernel 3apsda. besbianydyamernbHbIl nepeHoc




npedcmaesneHusi o 3Hepauu 371EKMPOHHO20 8030y K0eHUSsI. beabianyyameribHble
JIIOMUHECUeHUUU u rpoueccsil.
¢homoxumMuHeCKUX peakuusix 8
Kpucmarnax.
12. | CmumynuposaHHasi lMpuHyun memoda homocmumynupo8aHHOU 8CrbIWKU
TIIOMUHECUEHUUS JNIIOMUHECUeHUUU Ha ocHose npocmedlwet modenu. OcobeHHocmu
uHmeprnpemauuu pesynbmamos ®CBJI.

13.2. Pasgenbl AMCUMNNUHBLI U BUAbI 3aHATUN

Bugbl 3aHaTMIA (YacoB)
Mpaktnye | JlabopaTto [amoctosTensHa KoHTp
cKkue pHble s paboTta onb

Ne HanmeHoBaHue pasgena

n/n ONCLUMMMNUHBI Jlexkumn Bcero

1. | BeedeHue. CmpoeHue
Mosiekyn kpacumened,
MOHsIMuUe Xpomogop,
ayKcoXpom

2. | YpasHeHue LlLIpéduHeeepa
01151 MOJIEKY/bl,
aduabamuyeckoe
rnpubnuxeHue.

3. | PaspeuweHHble u
3arnpeuweHHble nepexoodsbi 8 3 2 3 8
mMorneKkynax

4. | CmpoeHue morneKyn
Kpacumeneu

5. | BakoHomepHOCMU
gnyopecueHyuu

6. | besbizny4yamernbHoe
paccesiHue aHepauu 4 2 3 9
8036)KOeHUS.

7. | BnusiHue cpeldbi Ha
MOSI0XKEeHUE 010Chl 4 4 4 12
M102/10UjeHUS Kpacumeris.

8. | ®omoxumuyeckue
peakyuu.

9. | ®omokamanumuyeckue
peakyuu

10. | YpasHeHue LlipéduHezepa
Or1s1 Kpucmarnsnos, 4 4 4 12
cpasHeHue ¢ MoseKynamu

11. | BnemeHmapHbie
npedcmassneHusi o
JIIOMUHecueHyuU u 4 2 3 9
gomoxumuyeckux
peakyusix 8 Kpucmarsnnax.

12. | CmumynuposaHHasi
JIIOMUHEeCUeHYus

4 2 3 9

moeo 44 30 34 36 144

14.MeToaunyeckue ykaszaHua ans ody4yaromxcsa no 0CBOEHUIO AUCLUNIUHDI

OCHOBHbIMU 3marnamu 0C80eHUSs1 QUCUUNIIUHBI 18/1SII0OMCS:

*  U3yueHue y4yebHoU, Hay4HoU u mMemodu4yeckol numepamypbl, Mamepuanog nepuodudyeckux uzdaHuli ¢
rpusnieyeHUeM 371eKMPOHHbLIX cpedcme Hay4yHoU UHGhbopmayuu.

*  [lodeomoeka K npakmu4ecKuM 3aHSIMUsIM.
B xode nodzomoeKku K meKywuM ammecmauusiM U fMpoMexymoyHoU ammecmayuu cmyO0eHmy pekomeHOyemcs
aKmueHO UCIo/1b308amb 351€KMPOHHbILU 0bpa3osamerbHbil nopman Moodle — anekmpoHHas cpeda OuCYUNIUHBI, C
npedocmasrieHuUeM npe3eHmauyul nekyut, 3adaHull 05151 8bIrNo/IHeHUsT labopamopHbIX pabom, G0noHUMEIbHO20
meopemuyecko2o Mamepuana U HOpMamueHO-rpasosbix OOKYMEHMO8 10 memaMm U rnepeyHell g8orpocos Ons
Mod2o0mosKU K mMeKyuwuM ammecmauusmMm U MpoMexymoyHol ammecmauyuu. Takxke cmydeHmy pekomeHOyemcsi
ucronb3o8amb gecb Habop mMemodoe u cpedcme CO8PEMEHHbIX UHEOPMAaUUOHHbLIX mexHono2ull 05l u3yYyeHus
omeyecmeeHHOU U 3apybexHol numepamypbl Mo OUCUUMNIIUHE, OUEHKU U aHanu3a ee meKyuje2o COCmOosHUsA U
nepcrniekmue passumus. Emy npedocmasnsemcss 803MOXHOCMb pabomamb 8 KOMMbHMEePHbIX —Kriaccax
gakynbmema (313a aydumopus), umems docmyn K lHmepHem-pecypcam U 3/1eKmpOHHOU r1oyme, Ucrosib308amek
umerowuecsi Ha kaghedpe OrnMuUKU U CrIeKMpPOCKONuUU ¢hu3u4yeckoz0o hakyrnbmema UHEOPMayUOHHbIE MeXHOI02uU,



ucronb3oeams pecypcbl 30HanbHOU Hay4YHoU 6ubnuomeku BlY, 6 mom 4ucne 31eKmpOoHHO-6ubruomeyHble
cucmembil.

15. YyeOHO-MeTOANYECKOE U NH(hOPMaLMOHHOEe obecnevyeHne AUCLUNITUHbI
(cnucox ogopmusiemcs 6 coomsememeauu ¢ mpedosanusmu I OC u @I'OC,
ucnoivzyemcsi 061/1461}1 CK60O3HAA Hymepayus 0151 6Cex U008 MCWZO‘!HMKOG)
a) OCHOBHas nuTeparypa:
Ne n/n McTouHmnK
1 Uanumosa K.B. ®usuka nonynpogodHukos | K.B. llanumosa. — Cl16.: JlaHb, 2010.- 390 c.

Cudopos, A. UN. CeHcopHasi ¢homoHuka :@ y4ebHoe rnocobue : [16+] / A. WN. Cudopos ;
YHusepcumem UTMO. — CaHkm-llemepbype : YHusepcumem UTMO, 2019. — 99 c. : un.,

2 mabir., cXem. - Pexum docmyna: rno rnodnucke. - URL:
https://biblioclub.ru/index.php?page=book&id=566783
Amocosa, J1. 1. BeedeHue 8 bu3UKy ONMO3IEKMPOHHbLIX U YOMOHHbLIX ycmpolcme Ons
3 UHGbopMayUOHHbIX cucmeM ;| yyebHoe nocobue : [16+]/ J1. 1. Amocosa ; YHuseepcumem UTMO.

— CaHkm-lNemepbype : YHusepcumem UTMO, 2019. — 127 c. : un., cxem. — Pexxum docmyna:
o nodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=566765

0) gononHWTenLHasa nuTepaTypa:
Ne n/n NcTouHMK
Qusuka coeduHeHuti A" BV / [l1.A. bosuHa, M.C. bpoduH, M.A. Banax u 0p.] ; nod ped. A.H.

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

5 lNaHkos, XK. Onmuyeckue npouyeccoi 8 rnosnynposodHukax / XK. NaHkos ; nep. ¢ aHan. nod peod.
XK.MN. Ancpeposa u B.C. Basunoga .— Mocksa. : Mup, 1973 .— 456 c.

6 Knroes B.I. ®omocmumynuposaHHbie sisrieHusi 8 meepobix menax | B.I. Knwoes. — BopoHex.:
Bry, 2008. — 46 c.

7 Bretikmop, [x. ®usuka meepdoz2o mena / [Ix. bnelkmop ; lNep. ¢ aHen. nod ped. . . AHOpuaHosa, B. Y.
Qucmyns .— Mocksa. : Mup, 1988 .— 608 c.

8 Ipubkosckul B.l1. Teopusi noznowjeHuUsi u ucryckaHusi ceema 8 rnosynpoeodHukax / B.l1. pubkosckuli .—
MuHck : Hayka u mexHuka, 1975 .— 463 c.

9 FanaHuH, M.[. JTlomuHecuyeHuyusi monekyn u kpucmasnios / M.[.ManaHuH ; Poc.akad.Hayk, @u3.uH-m um.

[1.H.Jle6edesa, YHL| "®yHdameHm. onmuka u cnekmpockonus" .— Mocksea:, 1999 .— 199 c.

B) MHOPMALIMOHHBIE ANEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n McTOYHMK
10 lTouckosasi cucmema e-library.ru
11 lMouckosasi cucmema google.ru
12 Apxue Hay4HbIX XypHasos http://arch.neicon.ru/
13 EduHoe okHO docmyna k obpa3osamernbHbiM pecypcam. bubnuomeka http://window.edu.ru/
14 BnekmpoHHbIt kamanoz 3HB BI'Y https://www.lib.vsu.ru/
15 BnekmpoHHas 6ubnuomeka lNone4umernbCKO20 cogema MexaHUKO-MamemMamu4eckozo ¢hakynbmema

MrY lib.mexmat.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANS CaMOCTOATENIbHOM pPaboThbl
(y4yeb6HO-Mmemodu4yeckue pekomeHOayuu, nocobus, 3a0avyHUKU, memoou4ecKkue yKa3aHus
Mo 8bINO/IHeHUK NpPakmMu4yecKux (KOHMpPOoJibHbIX) pabom u dp.)

Ne n/n McTouHnK
1 Bnetikmop, [Ix. ®usuka meepdoeo mena / [x. bnetikmop ; [Nep. ¢ aHen. nod ped. [. I. AHOpuaHosa, B. Y.
Qucmyns .— Mocksa. : Mup, 1988 .— 608 c.
2 Mpubkosckul B.l1. Teopusi no2noweHuUsi u ucryckaHusi ceema 8 rnosynposodHukax / B.l1. pubkosckuli .—
MuHck : Hayka u mexHuka, 1975 .— 463 c.
3 FananunH, M.A. ITlomuHecueHyusi monekyn u kpucmaisinos / M.[.ManaHuH ; Poc.akad.Hayk, @u3.uH-m um.
[1.H.Jlebedesa, YHL] "®yHdameHm. onmuka u cnekmpockonusi".— Mockea:, 1999 .— 199 c.

17. WHdOpMaALUMOHHbIE TEXHONOrMU, WUCNoNb3yeMble Ans peanu3aumum  y4yebHom
OUCUMNNNHBLI, BKNO4YaanporpammHoe obecneyeHne U MHGOPMALMOHHO-CNpPaBOYHbIe
cuctembl (Mpu He06XO0AMMOCTH)

B yuebHom nipoyecce ucrnonb3ytomcesi credyrouwue obpasogamersibHble mexHosnoauu. Mo obpaszogameribHbIM
¢opmam: NeKyUoHHble U npakmuyeckue 3aHsamus. [lpeobnadarwwumu memolamu U rpuemMam 00y4yeHus
sensomces: 06bsiCHUMensbHO-unncmpamugHbie (06bsCHeHUe, nokasz — 0eMoHcmpauyusi y4ebHo2o0 mamepuana u
0p.); akmueHble (aHanus y4ebHol u Hay4YHoU fiumepamypbi, cocmaessieHue cxem U 0p.) U UHMepakmueHbie, 8 Mmom
yucrne u epyrnnosbie (83aumMHoe obyuyeHue 8 ¢hopme Mod20moeKU U 0bCyxO0eHusi Goknados); UHGhOPMaUUOHHbIE;


https://biblioclub.ru/index.php?page=book&id=566765
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6113&TERM=%D0%9F%D0%B0%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%96.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6113&TERM=%D0%91%D0%BB%D0%B5%D0%B9%D0%BA%D0%BC%D0%BE%D1%80,%20%D0%94%D0%B6%D0%BE%D0%BD%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21409&TERM=%D0%93%D0%B0%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

MynbmumeduliHble (paboma ¢ calimamu akadeMu4yecKux CmpyKmyp, Hay4YHO-uccriedogamesibCKUX opaaHu3auyud,
3/1EKMPOHHbIX bubsiuomexk u u 0p., paspabomka npeseHmauyutli, coobweHuli u doknados, paboma ¢ 371EKMPOHHbIMU
obyyarouwumu ripozpamMmmamu u m.r.).

OpeaHu3ayuoHHass cmpykmypa HeKyUuoHHo20 3aHamus: 1. @opmynuposka meMbl, uyenel 3aHsIMmus,
rnocmaHoska npobremMHo20 eornpoca. 2. Pa3bsiCHeHUe 80MpoCO8 MeopemuyecKoa0 U npakmu4yeckoao rniaHa ons
peweHusi nocmasneHHoU rnpobrnemsi. 3. PaccmompeHue nymel peweHus npobrieMHo20 80rpoca Ha KOHKPEeMHbIX
npumepax. 4. 3SakmnrodeHue, opmMmynuposka e6bi8odos. 5. ®opmynupoeka 3adaHusi Onsi caMoCmosimeribHoUl
OomawHeli pabomsi. O38yyugaHue membi criedyowea0 3aHImus.

OpeaHu3ayuoHHasi cmpykmypa rpakmu4yecko2o 3aHamus - peweHue 3adady unu cemuHap: 1. llposepka
2omosHoCcmu cmyOeHmMOo8 K 3aHAMmuio - UX meopemuyeckass 20m0oB8HOCMb K 8bIMO/IHEHU0 3adaHull. 2. OcHO8Has
yacmpb 3aHsamus, 20e cmyOeHmMbI 6bIMNOHAM 3adaHusi, @ KOHMPO/b UX UCMOJMHEHUs (MofHoOma u Ka4ecmeo) u
nomMowb ocyuwiecmerisiem rperio0agamersb. 3. 3aknodumenbHas 4acme - nodeedeHue ripernodasamernieM Umozos
3aHamus, rnony4yeHue cmydeHmamu 3adaHull Ha caMocmosimerbHyto pabomy.

ColdepxaHue cemuHapa, c¢hopmupyemcsi mak, 4mobbl OHO crocobcmeosasio MoucKy OOMOHUMEsbHbIX
UCMOYHUKOB 3HaHUU U pa3sumuio mMeopYEeCKO20 MbIWIIEHUS, YMEHUK Haxo0umb MNymu peweHuUsi U omeembl Ha
npobrnemHbie eorpockl. [To HekomopbiM memam 6 3adaHue MOXHO eKwdamb rnodzomoeky 1 -2 doknados
(coobuweHuti) no Haubosiee CrioXHbIM 80rpocam, 3abrnazoepeMeHHO Ha3Ha4vug O0KIad4yuKos.

Tekywuti KOHMPOJIb MPOBOAUMCS MyMeM rPOBEPKU 8bIMOSTHEHUST doMawHe20 3adaHusi, BXOOHO020 KOHMPOIIs (8
gude caMocmosimeribHbIX U KOHMPOJsibHbIX pabom, doknados u peghepamos).

lpu peanusayuu dQucyunauHbl C UCMIONb308aHUEM OUCMAaHUUOHHbIX 0bpas3ogamersibHbIX MmexHooaul
UCronb3yrmcs UHCMPYMEHMbI 31EKMPOHHOU UHGOopMaUyUOHHO-06paszosameribHOU cpedbl BIY «3nekmpoHHbiIl
yHusepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'y” (https://mooc.vsu.ru), cepsucbl 8UOeOKOHepeHuul
(BigBlueButton, Zoom, Discord u 0p.), 3neKmpoHHasi noyma, MecceHOXepbl U couycemu.

lMouckosasi cucmema e-library.ru

lMouckosasi cucmema google.ru

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

EduHoe okHo docmyna k obpa3zosamernbHbiM pecypcam. bubnuomeka http://window.edu.ru/
AnekmpoHHbIl kamanoe 3HBE BI'Y https.//www.lib.vsu.ru/

OnekmpoHHas 6ubnuomeka NoneyumernbsCKO20 cogema MexaHUKo-Mamemamu4eckoz2o hakynbsmema
MrY lib.mexmat.ru

OO [(W|IN(F

18. MaTepMaano-TeXHquCKoe obecne4yeHue AUCUUNJIUHDLI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKMoYeHUss K cemu "MIHmepHem" u obecrieyeHuem docmyna 6
3M1EKMPOHHYI0 UHGhopMaUUoHHO-obpasosamerbHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [ocka magHUMHO-
mapkepHas 100*200. lNpoepammHoe obecrnieyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [llpoepammHass cucmema Onsi OBHapyxXeHUsi MmeKcmosbiX
3aumMcmeosaHull 8 y4ebHbIX U Hay4YHbIx pabomax «AHmunnasuam.BY3». Office Standard 2019 Single OLV NL Each
AcademicEdition Additional Product. lpoepammubil komnnekc Ona 3BM - MathWorks. Cucmema uHxeHepHo20
modenuposarusi ANSYS HF Academic Research.

Peanu3sayusi QucyuniuHbl ¢ NPUMEHEHUEeM 371eEKMPOHHO20 00y4YyeHUs U QUCMaHUUOHHbIX 0bpa3ogameribHbIX
mexHosoauli ocyuwjecmenisemcsi 4epe3 obpasogamerbHbil nopman "OneKmpoHHbIU  yHueepcumem BlIY"
(https://edu.vsu.ru).

19. OueHo4Hble cpeacTBa ANA NPOBeAeHUA TeKyLLen U NPOMEXYyTOYHOMN aTTecTauumn

Koa n cogepxaHune MnaHupyemble OTanbl hopMupoBaHust
KoMneTeHuun (unu ee pe3ynbTaTbl 00y4eHns KomneTeHuun (pasgensl (Tembl) o0C
yacTn) (mokasaTtenu JoCTKeHNs ONCUMNIUHBI UNN MOZYNSA U NX (cpenctea
3aJaHHOrO YPOBHS HaVMeHOBaHME) OLiEeHVBaHN
OCBOEHUS KOMMNETEHLNN f)
nocpeacTtsoM
dopmMUpoBaHNA 3HaHUN,
YMEHUN, HaBbIKOB)
1 2 3 4



https://mooc.vsu.ru/

[NK-2. CnocobeH co3naBaTtb
©a3bl gaHHbIX 0 PU3NYECKNX
CBOWCTBax u
TEXHOMNOTMYECKNX
ocobeHHOoCTAX
HaHOCTPYKTYPHbIX
MaTepuanos, NPOBOANTb
9KCMEepUMEHTarnbHYH
NpoBepKy BbIOPaHHbIX
TEXHONOrMYECKNX pELLEHNI
NPON3BOACTBA ONTUYECKUX U
aKyCcTOONTUYEKNX Npnbopos,
nccrnegoBaTtb napamMmeTpbl
HaHOCTPYKTYPHbIX
MaTepuanos B
COOTBETCTBUM C
CaMOCTOATENTbHO
BbIOpaHHOM n
YTBEPXKOEHHOW METOLMKON

MK-4. CnocobeH
npodeccnoHaneHo
paboTtatb C
nccrnegoBaTenbCkUM U
McnblTaTenbHbIM
obopynoBaHuem,
npmbopamu n ycTaHoBKaMu
B NpeaMeTHON obnacTtu
KBaHTOBOW 3MEKTPOHUKM 1
POTOHMKM

3HaTb: OCHOBHble
3aKOHOMEPHOCTU MPUMECHOTO
MornoLieHnss ceeTta, MeTo[bl
nonyyeHnss u aHanusa ero
crnekTpoB

yMeTb: nony4vyatb n
aHanmM3npoBaTb CNeKTpbl
NPUMeCHOro nornoweHunsa
cBeTa

BnageTb. TeopeTn4eCkKumm 1
NPaKTN4eCKNMnN HaBblkaMin

BeedeHue. CmpoeHue monekyn
Kpacumernedu, noHsimue
XPOMOGOp, ayKCOXpOM

YpasHeHue LLpéduHeeepa,
aduabamuyeckoe
npubnuxeHue.
KeaHmosaHue momeHma
Koruyecmea 08UKeHUs,
rpasusia crIoXXeHUsi MOMEHMO08
AMmOMHbIe mepMbl, MOHKasi

cmpykmypa yposHel aHepauu U
criekmparbHbIX JTUHUL.

BaneHmHble cmpyKkmypbi
MorieKyn kpacumerseu
OHepaemuka MONeKynsapHbIX
opbumarnel. 3akoHoMepHoCcmMuU
riyopecuyeHyuu

BesbiznydyamenbHoe paccesiHue
3Hepauu 8036y X0eHUs.

BriusiHue cpedbi Ha nonoxeHue

110/10ChI 1102710WEeHUSsI
Kpacumerns.
domoxumuyeckue peakyuu.
YpasHeHue LLpéduHeeepa Onsi
Kpucmarios, cpasHeHue ¢
MornieKkynamu
AnemeHmapHble
npedcmaeneHusi o
JIIOMUHecueHyuU u
OMOXUMUYECKUX Peakyusix 8

YCTHbIN onpoc

Kpucmarnnax.
CmumynuposaHHasi
JIMUHecUueHUyus
NMpomexyTo4Hasa aTTecTaumns (3Kk3ameH) KM
20 TvnoBble oOLEHOYHbIE cCpeAcTBAa UM MeToAMYECKMEe MaTepuanbl, onpeaensiowme

npoueaypbl oueHnBaHUA U Kputepmun nx oueHnBaHuA

OueHka 3HaHUN, YMEHMI U HaBLIKOB, XapakTepuayoLwas atanbl opMUpoBaHNa KOMNETEHUMI B
pamkKax Wu3y4yeHusi OUCUMMIMHBbI OCYLLEeCTBNSAETCH B XOAEe TeKylen W MNPOMEXYTOYHOW aTTecTauun.
Tekyllasa aTTecTaumsi NPOBOAMTCA B COOTBETCTBUM C MONOXEHNEM O TeKyLLen aTTecTaumm obydaroLmxes
no nporpammam Bbiclwero obpasoBaHnss BOPOHEXCKOro rocygapCTBEHHOrO YHMBepcuteTa. Tekylwias
aTTecTaumsa npoBoaMTCs B popMe: YCTHOro onpoca (MHamBuayanbHbln onpoc). Kputepun oueHnBaHus
npvBeaeHbl Hwxke. [lpomexyToyHas aTtTectaums nNpOBOAMTCS B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obydarolmxcs no nporpamMam Bbiclero obpasoBaHus. KOHTPOMbHO-
n3mepuTenbHble Matepuanbl NPOMEXYTOYHOM aTTecTauum BKIoYalT B cebsi TeopeTudeckme BONpPOCHI,
No3BONALLNE OLEHUTb YPOBEHb MOMYyYEHHbIX 3HAHUN N NpakTU4ecKoe 3afjaHue, No3BongoLLee oUueHUTb
cTteneHb chOpMUPOBAHHOCTU YMEHMIA U HABLIKOB. pn oLEeHMBAHUN UCMONb3YOTCH Ka4YEeCTBEHHbIE LUKarbl
oueHoK. Kputepun oueHnBaHuns npusegeHol B n. 20.2.

[nga oueHmBaHWA pe3ynbTaTtoB 0Oy4eHUs Ha 3K3aMeHe yYUTbIBAOTCA CneayoLme nokasarenu:
1) 3HaHWe y4yebHOro martepuana, BrageHuMe MNOHATUAHBIM annapaTtoM U TEOPETUYECKMMWU OCHOBaMm
BOJNHOBbIX ABNEHUMN;
2) yMeHune CcBA3bIBaTb TEOPUIO C NPaKTUKOW;
3) yMeHve WNnICTpUpoBaTb OTBET MNpUMEpPaMu,
nccneaoBaHUM B ONTUKE;
4) yMeHne NpUMeHsSTb OCHOBHbIE 3aKOHbI 1 aHanM3npoBaTb pe3yrbTaTbl HABMIOAEHMIN U AKCNEPUMEHTOB
5) BnageHwe NOHATUMHBIM arnnapaToM U YMeHUe MPUMEHATb TeopeTuyecKue 3HaHWA ONg pelleHns
npakTUyecknx 3agau .

(*)aKTaMVI, OaHHbIMW  COBPEMEHHbLIX Hay4HbIX

20.1 TeKyWMN KOHTPOJSIb yCNeBaeMocCTun
KoHTponb ycneBaemMocTv No AUCLMMMNHE OCYLLECTBNAETCA C MOMOLLBI Creaylowmx OLEeHOYHbIX
CpPeAcTB:



1. TlocewaemocTb nEKUMOHHbIX 3aHATUA. [lpoBepka npenogaBaTenem KOHCMEKTOB Mo
nponaeHHOMYy MaTepuany.
2. BbinonHeHMe npakTU4ecknx 3agaHun (yCTHbIA onpoc).

20.2 NMNpomexyTo4Has aTTecTtauums

MpomexyTouyHast aTTecTaumsi NPOBOAUTCS B COOTBETCTBMM C [lONOXEHMEM O MPOMEXYTOYHOM
aTTecTauumn obydaroLmxcs no nporpaMmaM Bbicliero obpasoBaHusi. [MpomexyToyHas atTectaumsi no
OUCUMMIIMHE OCYLLUECTBNSIETCS C  MOMOLLbIO CMeAylLWMX OLEHOYHbIX CPEACTB - KOHTPOSbHO-
n3MepuTernbHbIX MaTepuanoB B dopme OWNeToB, coaepXallMx Mo OBa Bompoca K 3K3aMeHy U3
crnenyoLwero nepeyHs:

1. YpaBHenwue WpéaunHerepa ansa monekynbl, aguabaTnyeckoe npmbnmxkeHue.

2. OnekTpoHHO-konebaTenbHO-BpallaTenbHble YPOBHN 3HEPrmM Monekynbl. Heagnabatuyeckoe
cnaraemoe.

3. BepoaTHOCTM ONTMYECKUX NepexoaoB Afii MHOrOaTOMHbIX MOMEKyn

4. . MNpuHumn ®paHka KoHgoHa.

5. 3anpeweHHble nepexoabl B Monekynax. MNpubnmxkenne MNepubepra Tennepa.

6. BaneHTHble CTPYKTYpbl MOSIEKYST KpacuTenen.

7. CTpoeHune aneKkTpoHHOM 060M0YKM, NOHATME O TT-, O- U N- opbuTansax.

8. MynbTUNNETHOCTb 3NEKTPOHHBLIX MOMEKYNSIPHbIX OpbuTanein.

9. OHepreTnka MONeKynsipHbIX opouTanen.

10. ONeKTPOHHbIE CMEKTPbl MHOFOATOMHbIX MOSMEKYN U UX MHTepnpeTauus.

11. 3akoHoMepHOCTU thryopecLeHLnN.

12. Ctatuctmyeckne 3aKOHbI NMOrMOWEHNS U UCMYCKaHUSA N3MNy4eHns MoSieKkynammn Kpacutenen.

13. [OnutenbHOCTb BO30Y>XAEHHOIO COCTOSIHUS.

14. Besbl3ny4yaTenbHOe NpoLecchl B Moriekynax.

15. Besbl3nyyaTenbHbIN NepeHOC 3HEPTUN ANEKTPOHHOIO BO3OYXaAeHMS BO30YXOeHWS.

16. KoHBepcus B MeTacTabuibHOE COCTOSIHME.

17. MpaBuno Kawa.

18. BnusiHue cpeabl Ha NOMOXeHWe NONOChI NOrNOLWEHNSA KpacuTens.

19. CTtpyKkTypa nonocbl NOrnoLeHnsi, TayToMmepus, nusomepus CTpyktypbl, H n J - arperaums monekyn
Kpacutenemn.

20. doTOXMMUYECKNE peakLnn.

21. 3akoHbl doToXUMUN.

22. dotopacnag, poTtoneperpynnupoBka.

23. doTonpucoeanHeHue.

24. doTonepeHoC anNekTpoHa, hoToceHcMbnnusaums.

25. ®oToKaTanNUTUYECKME PEAKLNN.

26. YpaBHeHue LpéanHerepa ana Kpuctannos, CpaBHEHME C MOMEKYNaMM.

27. bnoxosckas BonHoBasa yHKUUA.

28. CobGcTBEHHOE NOrMoLeHne cBeTa Kpuctaniamm.

29. doTonepeHoc HocuTenen 3apaga. besbianyyaTenbHbl NIEPEHOC SHEPTMM INEKTPOHHOIO
BO30yXaeHus.

30. BesbisnyyaTerbHble NpoLecchl B KpUcTannax.

31. MpuHuun metoaa OTOCTUMYNNPOBAHHOM BCMbILIKWA MIOMUHECLIEHLIMN HA OCHOBE NpoCTeNLLen
Mogenu.

OcobeHHocTn nHTepnpeTaumm pesynotatos GCBJI.

OK3amMeH MNpoBOAUTCA B MNUCbMEHHON ¢opme. Kaxabin 6GuneTt BKMAOYaeT OBa TEOPETUYECKMX
Bonpoca. OGyyatoLmics rotoBuT oTBEThI Ha Bonpockl KMMa n oTBeyaeT npenogasarento.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUI, LLKanbl U KPUTEPUM OLLEeHUBAHUS

OueHka YpOBHSI OCBOEHUSI AUCLMNINHBI OCYLLECTBMAETCS MO CNEeAYLWMM nokasaTensm:
- NpeaBapuTenbHas oLeHKa kadecTBa paboTbl Ha NEKLMOHHBIX U NPaKTUYECKUX 3aHATUSIX;
- NONHOTa OTBETOB Ha BOMPOCHI 3k3aMeHaLMOHHOro GuneTa.

Ecnn cTygeHT He ocBavBaeT AMCUMNINHY B YCTAHOBMEHHOM MPOrpaMMon 06bemMe n B CPOKW,
onpegeneHHble rpacdmkom yd4ebHOro npouecca, OH He AOoMycKaeTcs K MPOMEXYTOYHOW aTTectauun no
OaHHoMy Buay y4yebHou paboThbl.



KpuTepun oueHkn paboTbl 06y4YatoLNXCsi, KOTOPblE COOTHOCSTCS C YPOBHSAMU CHOPMUPOBAHHOCTM

KOMMNETEHLUN:
KpuTepum oueHnBaHna KoMmneTeHuunin YpoBeHb LLikana oueHok
chopMMpOBaHH
ocTH
KOMMEeTeHLNN
lMoceuwieHue nekyuoHHbIX 3aHamul. Omeem Ha 80MpPoCc KOHMPOsbHO- |  [1o8bileHHbIU Omnu4Ho
u3MepumesibHo20 Mamepuana 80 epeMsi 3dk3ameHa. Omeembl Ha yPpOBEHb
donosiHumeribHble gorpockl. Obyyarowulicss 8 nosiHoU mepe enadeem
MOHAMUUHBIM ~ annapamoM U MeopemuyYyeckuMu  OCHO8amu
QucyunnuHel, criocobeH unmcmpuposame 0omeem npumMepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedosaHul,  MPUMEHSIMb
meopemuyecKue 3HaHUs 07151 pelWeHUs npakmu4Yeckux 3adau.
Omeem  Ha = KOHMPONbHO-U3MEPUMErbHbIU ~ Mamepuarn  He ba3zoenlli Xopouwo
coomeemcmeyem OOHOMYy (08yM) u3 repeyucrieHHbIX rnokasamersied, YpO8€EHb
HO obyuyarowjuticas 0aem rnpasusibHble omeembl Ha OOMOSTHUME IbHbIE
sornpockl. Hedocmamo4yHo npodeMOHCMPUPOBaHO MEOPEMUHECKUX
OCHO8 OUCUUIUHBI.
Omeem  Ha  KOHMPONbHO-U3MEPUMErbHBIU ~ Mamepuan  He lMopozoeniti Ydosnemeopume
coomeemcmeyem  ji0bbiM  dgym(mpem) U3 epeyucrieHHbIX YpO8€EHb JIbHO
rnokazamenetl, obyvarowulcss Oaem HerosHble 0meembl Ha
dononHUmMerbHble 80rnpockl. iMeem He rnosiHoe rpedcmassieHue o
meopemuYecKux 0CHogax., 00nyckaem cyulecmeeHHble OWUbKU.
Omeem  Ha  KOHMPOJIbHO-U3MEPUMesbHbIO  Mamepuas  He - Heydosnemsopu
coomeemcmsyem si0bbIM  mpemMm(4embipemM) U3  NePeYqUC/IEHHbIX meJsibHO

rnokasamened. Ob6yvyarowulics  deMoHcmpupyem
pazmeHmapHble 3HaHus1, doryckaem 2pybbie OuwubKuU.

OMmpbI8OYHbIe,
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KOHTponbHO-u3MepuTtenbHbIM MaTepuan

YTBEPXOAKO
3aBeqytowmi kadpeaporn ONTUKU U CNEKTPOCKONUN

OunHHukoB O.B.
nodnuck, pacwugposka nodnucu

.. .20
HanpaeneHue nogrotoBku / cneunansbHocTb 03.04.02 dusmka
Oucumnnunna 51.B.01 ®oToHMKA MOJIEKYN 1 KPUCTaNSIOB
dopma obyyeHus OoYHag
Bug koHTpons 3K3ameH
Bupg attectaumm NpoMeXyTo4Has
KoHTponbHO-namepurtenbHbii matepmuan Nel
1. CTpoeHue mornekyn Kpacutenen, NoHATUE XpomModgop, ayKCOXPOM.
2. DHepreTuka MONEKynspHbIX opbutanen. 3akOHOMEPHOCTN PITyOpECLIEHLINN.
lNpenogaeaTtenb CwmumpHos M.C.
rnoodnuck pacuwugpoeka noonucu
YTBEPXOAHRO

3aBenyowmin kadegpor ONTUKU U CNEKTPOCKONUN

OBumnHHuMkoB O.B.
nodnuck, pacwugposka noonucu

20

HanpaeneHune noarotoBku / cneumanbHocTb 03.04.02 dunsmka
Oucunnnnna 51.B.01 ®oTOHMKA MONEKYST N KPUCTANIOB
dopma obyyeHus 0oYyHag

Bug koHTpons 3K3amMeH

Bug atTtectauum NPOMEXYTOYHAS

KoHTponbHO-u3MepurtenbHbii Mmatepuan Ne2

1. MpaBuna ot6opa AN MOMEHTa KONMYecTBa ABMKEHMS 1 €ro NpoeKuun npu
ONTUYECKUX Nepexoaax.

2. doTtoxmmmyeckue peakumm. 3akoHbl PoToOXMMUN.

Mpenogasartensb CwmumpHoB M.C.
nodnuck pacuwucpposka nodnucu




