MuHHCTEPCTBO HAYKH W Bhicmiero odpazosanus Pocceniickoii ®enepanuu
@enepanbioe rocyaapeTBeHHOe 0I0KETHOE 00pa3oBaTeIbHOe yIpekIeHHe
BBICIIIEr0 00pa3OBaHusl
«BragumMupcekuii rocyjapcTBeHHbli YHHBEPCHTET
umenu Anexcanapa I'paropoesnua u Huxonas I'puropsesuda CTo/1eToBBIX»
(BaI'y)

WHCTHTYT MAIIMHOCTPOESHUS | aBTOMO6HJTBHOFO TpaHcopTa

Aorpgae 0180

o 2

« M Nl

PABOYAS ITIPOT'PAMMA JUCITHUIIJIMHBI
«ODHU3UKA»

HaIIpaBJCHHE ITOAT0TOBKH / cmenuaJIbHOCTh

15.03.05 KoHCTPYKTOPCKO-TEXHOIOrHUeCKoe oDecrieyerHue

MAaIllHOCTPOUTCIILHLIX ITPOU3BOACTB

HalpaBJIeHHOCTh (IIPo(UJIb) MOAr0TOBKHU

[TudbpoBbIe TEXHOJOTHH B MAITHHOCTPOUTEIHLHOM NpOU3BOACTBE

r. Biragumup

2022

27 A0A,



1. IEJIH OCBOEHHU S JACTITHTITAHLL
Llenpio ocBoeHHs MUCLUNIHELl «Duznkayn spisercs obecriedyesHHe OYAYIIErQ CHEIHATHCTS
nayygo#t (Qusmyeckod ©Oasolf, Ha KoTopod B BBICIIEH TEXHHYECKOH IIIKOJNE CTPOHTCSI
o0lUeHIDKEHEPHAs M CHenManbHas 1noaroroska. [locnepoBaTesnsHoe  H3yueHHE  (PHRHMKH

BEIpabaThIBAET CelU(hHUIeCKIH METO MBIIITIEHHS, (PH3NICCKYIO HHTYHIHIO, KOTOPEIE OKARBIBAIOTCS

BECbMa IUIOJOTBOPHBIMH H B JApyruX Haykax. CHeUHaNucThl, TONYYMBIINE IMHPOKOE (HU3HKO-

Maremarnyeckoe o0pazoBaHue, MOIYT CaMOCTOATENBHO OCBAHMBATE HOBBEIE  TEXHHUESCKHE

HampaBieHus], YCNEeWHo paboTaTe B HUX, JErKO NMEepeXONUTh OT PELIEHHs OJHHX 38134 K UPYIUM,

HCKaThb HEeCTaHOApTHbIE H HETPAAUIUOHHBIE IMYTH, YTO OCODCHHO BaXKHO [N INpodeccHoHanbHOM

MOOHIIEHOCTH CTIELIHATHICTOB B YCIIOBHAX YCKOPEHHOIO Pa3BUTHS TEXHUKU,

Jamauu:

® TEOPETMYECKAs I[oJAroroBka B oOnacty dusuky, nospongiomas OyLyliuM HHKEHEpaM
OpPUEHTHPOBATECS B IIOTOKE HaydHoM M TeXHuueckolt mudopmariu w obecneduBaroiias uM
BO3MOMKHOCTE HCIIONB30BaHUA HOBBIX (BM3MUECKHX HPHHLMIIOB B TeX 00NACTIX, B KOTOPBIX OHU
CIEUHANH3UPYIOTCS;

* (DOpPMHMpOBAaHKME HAYUHOTO MBILUIIEHNS, B YAaCTHOCTH [PABHIBHOTO IOHHMAHHS TPAHHII
NPUMEHHMOCTH pA3IHYHBIX (U3UUECKUX IIOHATHH, 3aKOHOB, TCOPHH M YMEHHS OLECHHRATL
CTEHEHL JOCTOBEPHOCTH pE3YILTATOB, NOIYYEHHBIX C IIOMOUIBIY HKCIIEPUMEHTANBHBIX HJIH
MaTeMaTHYECKHX METOLOR HCCIEIOBAHKHS,

e BHpabOTKa NPHEMOB M HABBIKOB PEIICHHI KOHKPETHHIX 3afay M2 pasHbiX obnacrtedt duankm,
IIOMOTaioIIMX CTYNEHTaM B AAJIbHEHIIEM pellaTh HHKEHEPHBIE 3a1a4H.

® O3HAKOMIIEHHME CTYIEHTOB C COBDEMEHHOII HaydHoH amnmapaTypoil ¥ BhipaboTka y HHX
Ha4YIBHBIX HABBIKOB INPOBEACHUS IKCHEPUMEHTANBHBIX Hay4YHBIX HCCICAOBAHUH pas3iHyHBIX
(u3HYUECKHUX SBACHUH U OLICHKH NOTpelIHocTel H3Mepenui,

2. MECTO JUCHHUIIJIMHLI B CTPYKTYPE OIIOII
Jucoummbaa «PH3MKAY OTHOCHTCH X 00S3aTENBbHBIM JHCHHIUIHAM Onoka Bl Juciurisgs
(Moymm) yueOHOro miaHa.

3. IITAHUPYEMBIE PE3VJIIBTATHI OBYUYEHUS MO JUCHUIIJIMHE
[Inanupyemble pe3ynbTaTbl OOyYeHHS II0 MMCLIHIUIMHE, COOTHECCHHBIE € IJNAHUDYEMBIMH
pesyibratamMu ocBoeHHA OIIOII (xoMIIeTeHIMAMY ¥ HHIHMKATOPAMH HOCTHKEHMS KOMIIETSHIHI )

ropMupyesble
KOMMCTEHLIHH

HanmenopaHue OUeHOMHOIG
CpeAsTEA

]'InaHupyemme PE3YNLTATH Oﬁy‘leHHH MY ANCUHNIHHC, B COOTBCTCTEHH C
HHAHKATORON AQCTHIKEHHA KOMOETEHUHH

{Kkon, copepicanme
KOMNETERLIELE)

HagKKaTOP TOCTHIKEHEN KOMBETEHUHK
{XOA, CONEPH@AHIE HHAHKATOPA)

PC3)’J]LT3T!:I oﬁyqenm] no AUcuHnNAnHE

QIIK-35. CnocoGen
HCNOAB3OBATE OCHORHLIE
JAKOHOMEPHOCTH,
REACTBYIOUIHE B
l'[pOL[CCC{’. H3rOTOBACHHKA
MALIHHOCTPOHTERLHBIX
uznenuit Tpeyemoro
KAYecTBd, 3a4aHHOT0
KOHYECTaa Mmpy
HAUMEHBLUIHX BanaTaX
00IMECTBEHHOTO TPYAA.

OITiK-5,1. 3uaeT OCHOBHbIE
JAKOHOMEPHOCTH M3TOTOBACHMS
MaIHHOCTPONTENLHBEX W3ETHH.
OIIK-5.2. ¥Ymeer onpeaensits
HROPANOK BBINMONMHEHHA
32rOTORUTENbHLIX paboT NpH
pa3paloTice TEXHOJOTHYECKHX
MPOLISCCOB APOUIBOACTBA
3A&r0TOBROK.

OlNK-5.3. Bnaaeet HasblkaMu
olecneyeHns TOUHOCTH
H3rOTOBACHHS AeTanel
MAUIHHOCTPOUTENbHEIX
[IpOH3IBOJCTB.

3naer:

*  OCHOBHBIE 33KOHLI M MOHATHA
(pu3MKM;

*  HHCTPYMEHTANLHbIE CPEACTREA
(pn3nru.

Ymeer:

*  NPHUMEHSTEH (PHIMUECKHE 3AKOHAI
JUIS PELLIEHYS TIPAKTHHECKHX
3anau,

. NPOBOAHTE IKCTIIEPHMEHTRI O
3alaHHBIM METOIHKAM C
00paboTiOH ¥ aHaNH30M HX
PE3YALTATOBR,

Braneer:

*  CIOOCOOHOCTBIO HCMOMB3OBATD
COBPEMCHHELIC
HHBOPMAUHOHHEIE TEXHONOMHH,
TEXHHKY, TPHUKNaKHbIE
MPOrpaMMHLIC CPEACTRA MpH

OTuéTil N0
naBopartoprbiM paboTaM.

KontposbHsle BOMpocs! K
natoparopHLiM padoTan.

Kontpoaetisie Bonpocs! K
PERTHRI-KOHTPOMO K
NPOMEAYTOUHOH
ATTECTAUMH,




peLIEHHY 307148t
ntpodeccHoHanLHOM
HEATENBLHOCTH;

*  OCHOBHBIMH TIPHEMAMH
06pafoTKkK K NpeaCTaBNeHKS
IKCHEPHUMEHTAIBHBIX [IAHHBIX.

4. ObbEM U CTPYKTYPA TUCHTHUIIJIUHEI
TPynoeMKOCTE JUCITUIUIHHE] COCTABNSET 4 3aUeTHEIX equunlE], 144 gaca.
Temarwdecknii mian
doprta 00yIcHIN — 0uILas

KoHTaxTHas paboTa ofyuaiomuxca Qopmel TEKYLIRTO '
] C NCRArQrecKHM paﬁOTHHKOM % KOHEDONA
E‘ z yenesaemocTy, opma
E g g 2 EE R NPOMENYTOUHOT
Ne HanseHosanye Tem WHIH pa3fenos/TemM 3 2 . £ _ o E 5 i
/ 2 o g 8= a8 58 8 g arrecralmu
n/n AHCUMTINHHE] 8 g g £ g £ el 5z g g 8 (no cenectpan)
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Kpairrosan apuposs wanyycHya 2 I-4 8 - 12 - 10
2 CUIEMEHTB! KBAHTOBON MexaHuku M| 2 | 5-12] 16 - 8 - 10 pelTHHM-KOHTPONL
ATOMHON (PH3HKH B N Nel
3 JnemMenTsl (UMK TRePJIOTO TENa 2 |13-16| 8 - 12 - 10 PEHTHHI-KOHTPOb
No2
4 SnemenTel  Gm3ukH  g@pa x| 2 |17-18| 4 - 4 - 6 PEeHRTHHI-KOHTPONE
IIEMEHTAPHEIX HACTHIL Nl
Bceero 3a 2 cemectp: - - 36 - 36 - 36 ak3ameH (36 v)
Hannuue B pucupmnune KIT/KP - - - - - - - -
Hroro no aucunnnnie - - 36 - 36 - 36 sxzamed (36 )

Coneprkanne JIEKIMOHHBIX 3aHATHH 110 JUCHHILIAHE

Paspen 1. KpaHTOBast npupoga Usiry4yenus

Tema 1. TeruioBoe H3NyUYeHHE.

Cojeprcanne TeMbl: PasHOBeCHOe H3MyueHHe. AGCONIOTHO 4epHOe Teno. 3axon Kupxroda.
3axon Credana-bonbumana. 3akon Buma. Pacnipenenenme sHepriu B CHEKTpPe H3JIYYEHHS
abeomoTHO YepHoro Tena. Popmyna Panes - [xunca. « Visrpaduonerosas katactpodar. unoresa
Ilnanka o0 kBaHTOBOM Xapakrepe uanyuenus. Qopmyna Ilnanka.

Tema 2. KsautoBasg npuposa ceera.

Cogmepxanne Temer: Bremnuit porosdderr. OcHoprbie 3akonsl (oToadberra. DOTOHEL
DHeprusl, UMITyNbe, Macca (poTona. YpaBHeHue DitHmrteitna ms dotoadderrta. Onprsl JleGencna.
Hasreune ceera. Ddext Kommrona.

Pazen 2. DneMeHTSI KBAHTOBOH MEXAHUKH H ATOMHOI (H3HIH

Tema 1. Crpoenue atoma. Teopus Bopa.

Coneprxanue Tembt: OnplT Pesepdopsia Mo paccesHHIO o — YaCTHL BEIECTBOM. SImepHas
Mognens atoma Pesepdopna. Jiuneiiuateni criektp atoma Bomopona. TeopHs BOAOPOLONONODHOro
aroma bopa. Oneir @panka u ['epua,

Tema 2. DieMeHTEl KBAHTOBOH MeXAHHKH.

Conepxanne temer: Tnroresa ge Bpoliis. DKCIEpHMEHTATBEHOC TOATBCPIKICHHEC BOJIIOBLIX
CBOHCTB MHKpOYacTHI. ['paHHIB! NPUMEHMMOCTH KilaccHueckoll Mexauku. COOTHOLIESHHE
HeonpeseneHHocTel [efizenbepra. BonuoBas (yHkims ¥ ee craTHcTHYecKHil cMbica. OBIee
ypasuenue [lpejnuurepa. Ypapuenwe Ilpeamnrepa mis CTAlMOHAPHBIX COCTOAHMH. PeineHine
ypaBHen#s lpeuurepa AN 4acTHIE! B «HOTCHUMANLHOH AMe». [IPOXONKICHHE YACTHIEI CKBO3D
noTeHIuaNbHbIH 6apbep. TyHnensei sddexr. JIuHeHHbH rapMOHHYECKHH OCIIHIITOD.

Tema 3. CoBpeMeHHBIE IIPCACTABIEHHS O CTPOCHHUH ATOMOB.




Conepxxanue TeMbl: YpaBHenue llpenmurepa ans pozopomonoaobHoro aroma. [aBHoe,
opbuTanbHOE M MAarHUTHOE KBaHTOBBIE uucraa. CrekTp aroMa Bomopoga. [IpaBuno orbopa.
OpbuTanbHEI MOMEHT UMIIYJIbca MEeKTpoHa. OpOHUTAaIbHEIN MATHUTHEIH MOMEHT 3NeKTpoHa. OnEIT
Wrepna u 'epnaxa. Crnun anextpona. CHHHOBOE KBaHTOBOE UHCNO. COOCTBEHHBINH MATHHTHLIH
MOMEHT 2JIeKTpoHa. MaruuTHoe CITHHOBOE KBaHTOoBoe uwcno. IIpmurnun Ilaynu. Pacnpenenenne
MEKTPOHOB B aTOME 110 COCTOAHUAM, [lepuomideckas cHcTeMa 2NIeMeHTOR MeHzieneena.

Tema 4. OCHOBBI QH3HUKH JIA3EPOR.

Conepxanue TeMmbl: [lorfaoimeHHe, CIOHTAHHOS M HHAYLMPOBAHHOE H3JyYEHHE CBeETa.
Koadduuuentel DitHmTelina. ONTHYECKUE KBAHTOBLIE TEHEPATOPEI.

Pazpmern 3. DuemeHTHI GH3HKH TBEPAOro TEIA

Tema 1. Teopus TennoeMKOCTH U DISKTPOIPOBOAIIOCTH TBEPILIX TET.

Coneprxanue Temsl: [IpuHmun ToxaecTBeHHOCTH yacTull. bozonsl u (epmuonsl. [lonarue o
KBAaHTOBBIX  craructukax  boze-Oftmmreitna w  Depmu-Jlupaxa. Knaccuueckas — Teopus
TerIoeMKocTH. 3akod [ronosra H IItH. KeaHToBas Teopus TEIUIOEMKOCTH HHWITeHHA, KBanTOBag
Teopus tennoeMkocta MeGas. Qononrr. Pacnpenenenne aN1eKTPOHOB NPOBOAUMOCTH B METAIE T10
3HEPIUsIM. JNEKTPOHHBLI ra3. JHeprusa ®epmu. Yposens Oepmu. CBEpXIIPOBOIUMOCTS.

Tema 2. 3oHHaS TeOpHS TBEPABIX TEIl.

Copneprxanne TeMBl: DHepreTHUeCKHe 30HBI B KpHCTannax. MeTamasl, TOJIYyIPOBONHUKY U
msnexTpuku. CoOcTBeHHass HpPOBOAMMOCTE IIONYNPOBOAHHKOB. [lpHMecHad TNpPOBOAMMOCTE
HOJAYIPOBOAHUKOB, KOHTaKT JBYX INOAYIPOBOAHMKOR pa3lM4HBIX THIIOB (p-n — MEPCXON).
ITonynpoBoauHKoBble Auoabl. JleRcTBUE CBETA Ha IOMYIPOBOLHUKH.

Pazpen 4. DeMeHTsI GH3NKA SIAPA ¥ HJIEMEHTAPHBIX YACTHL

Tema 1 AToMHOE 1p0. DNeMEHTapHbIC YaCTHIEL

Conepxanne TeMmpl: CocTap sjupa: IIPOTOHEI M HEHTPOHBL OCHOBHBIE XapaKTEPHCTHKH
HYKIOHOB ¥ axep. M3oronsl. Mopenu snxep. Iloustue o spepHex cunax. Hedekr macc 1 aHeprus
cBa3M B snpe. CpenHas SHEPrHS HYKIOHOB H €€ 3aBHCHMOCTE OT MAcCOBOTO HHCHA.
HeycroluusocTs TsDKENBIX AP 1O OTHOINEHMIO K HEKOTOPHIM THIaM pacnaja. Knaccu(uxanus
3JIEMEHTApPHBIX JacTHL. B3auMolipeBpaiieHus 3neMeHTapHEIX YacTHll. PaguoakTHBHOCTE. SlnepHble
peaxiuu.

Copep:xaHue JJa00PaTOPHBIX 3aHITHIE M0 JUCHHIJIMHE

Pazgea 1. KpanTosasi npupoga M3aydeHHs

Tema 1. Tensnoroe H3nyueHHE.

Conepikanue 1abopaTOpHBIX 3aHATUlH: jmabopaTopHas pabora | «OnpeneneHue NOCTOAHHOM
Credana - bonpianan.

Tema 2. KBauToBas npUpona CBeTa.

Conepxxanue nabopaTopHbIX 3ansaTuii: naGopatopHas paGora 2 «M3yuense BHelIHero
(hoToahdexra 1 BakyyMHEIX GOTOIIEMEHTOBY; Taboparopras padoTa 3 «Dddext Kommtonan.

Pa3zjrenr 2. DnemMeHTHI KBAHTOBOH MEXAHMIKH M ATOMHOH (hrsri

Tema 1. Crpoenue atoma. Teopus Lopa.

Copneprxanue naboparopHselx 3aHsTuil: maboparopras padota 4 «OnpeneneHue pe3oHAHCHOTO
noTeHUHaNa Bo30y:KIOeHHs aToMa MeToxoM Dpanka — [epuax; naboparopuas padbora 5 «Cuekrp
H3JIYUYEHHS ATOMAPHOT0 BOAOPOAY.

Pazpen 3. JneMenTst GUHKHE TBEPAOIO TENA

Tema 2. 30HHAd TEQPRA TREPIEIX TEN.

Conepxanue nabopaTopHbIX 3aHATHH: naboparopHas pabora 6 «M3yyeHHe TeMOepaTypHOH
3aBUCHMOCTH COIIPOTHBICHHS IIOJIYNPOBOOHHUKORY»; NaboparopHas pabota 7 «V3y4yeHHE BOJBT-
aMIIEpHBIX XapaKTEepPHCTHK TEepPMOYYBCTBHTENBEHLIX CONPOTHBRIeHuit); mabopatopHas paborta 8
«M3ydyeHne BONBTAMIIEPHBIX XapakTepHCTHK (POTOCONPOTHBIEHH?; Jaboparopras pabota 9
«3yuenre CBORCTE 3JIEKTPORHO-/(BIPOHHOIC [IEPEX0Oaan.

Pazpen 4. DaeMeHTHI GH3HKH AApa M HeMEHTAPHLIX YACTHL

Tema | ATomHOE 4Ap0. DIeMEHTapHEBIC YACTHIIEL.



Coneprxanne nabopaTopHeIX 3aHsATHiE: Habopatopras patiora 10 «M3yvenue cuetunka [eitrepa
— Mroanepa».

5. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEKYTOQUHOU ATTECTAIUH IO UTOTAM OCBOEHWA JIACTIATLTAHBI
U YYEBHO-METOJUYECKOE OGECIIEYEHUE CAMOCTOSITEJLHOW PABOTEI
CTYAEHTOB

5.1. Texymuii KOHTPOJb YCHIeBAEMOCTH
IIpumepHLI nepedeHs BOUPocos 1k peilruur korrposno Nil

1) Temnepatypa abconroTro uepHoro Tena T = 6000 K. Ecan TeMmepatypy Tena YMEHBIIHTE B
2 pasa, TO 3HEPTETHYECKAL CBETHMOCTE a0CONIOTHO YSPHOTO TENa
1) ymenpmmres B 4 pasa; 2) ysenugutcs B 16 pas; 3) ysenwanrest B 2 pasa; 4) ymessuumres B 16 pas.

2) Ecnu pimHa BONHE], COOTBETCTBYIOMAs MAKCHMYMY H3NY4eHHs YMEHBIIHIACE B 4 pasa, TO
TeMIIepaTypa abCcoMOTHO YCPHOI'O Telia
1) ypemuuunace 8 2 pasa; 2) yMeHbIIUNACEH B 4 pa3a; 3) yBelnUUYUNIACE B 4 paza; 4) yMEHBIIHIACh B 2
paza.

3) Ecnu 3auepHENHyIO MIACTHIIKY, Ha KOTOPYIO N1a/Ia€T CBET, 3aMEHHTH Ha 3€PKAJBHYIO TOH ke
TUIOWATH, TO CBETOBOE JIABJIEHME
1) ocTaneTcs HEM3MEHHBIM; 2) YMEHBIIIUTCS B 2 paza; 3) YBEIHYHUTCS B 2 pasa.

4) DnexTpoH B aTOME MEpPeXOmUT U3 BO3OYIKIEHHOI'0 COCTOSHMS ¢ 3Hepruell £1 B OCHOBHOE
cocrosHue ¢ sHeprueit Ep. Ipu srom neryckaercs GpotoH. Macca HemylieHHOro (JOTOHa paBHa

E-E, %:& E -E, E,—E E+E,

2
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5) YacroTta magatomero Ha (OTORIEMEHT H3IyYeHHs yMeHbITaeTcd BIBoe. Bo ckonbko pas
HY’)HO H3MEHMTH 3afepiKuBalollice HalpshkeHHe, eclH paboTolf BLIXOHA 3NeKTpoHa U3 MaTepraia
(oroaneMeHTa MOXKHO TpeHedpeys?

1) yeemuuuTs B 2 pasa; 2) YMEHBIINTE B 2 pasa; 3) YBENHYHTE B V2 pas; 4) YMEHBLIIUTE B V2 pas;
5)ocTaBuTh €3 N3MEHEHHH.

6) Ilpu 3ameHe OQHOrQ MeTA/IA APYTHM JUIMHA BONHBI, COOTBETCTBYIOUIAA KPACHOH rpaHuIle
dorosddexra, ymenpwaercs. Pabota BeIX0Za ISl BTOPOrO METAIA II0 CPAaBHEHMIO ¢ paboToit
BBIXOZa JIIs [IEPBOTO
1) yBenuumnnach; 2) yMEHBIINIACk; 3) HE H3MEHUIACK.

7) Orerrel CTONETOBA IO HCCNEAOBAHNIO B3aUMOACHCTBIS U3NYUSHHS ¢ METAIUIAMH:

1) mozponumm OmpeAeNWTH pa3Mepsl SAApa; 2) HNOATBEPOWIH KBaHTOBYIO NPHUPOAY HM3NYyUCHUS; 3)
IOATBEPAHIH HalUyle BOJHOBBIX CBOHCTB Y AJICKTPOHOB; 4) MOATBEPIUIM THIIOTE3Y O JHCKPETHOM
CHEKTPE JHEPrUy EKTPOHOB B aTOMAX.

8) B sddexre Komnrona ¢oron
1) BLIOMBaeT JJIEKTPOH C IOBEPXHOCTH BEUIESCTBA; 2) NEPElacT IEKTPOHY 4acTb IHEPTHH IpH
YIPYroM CTONKHOBEHUH; 3) TepelacT dIeKTPOHY YacTh SHEPTHH IIPH HEYHPYTOM CTOIKHOBEHUH.

9) Omnprrel Opanka M ['epiia 110 HCCHENOBAHHIO JIIEKTPHYECKOrO paspala B Iapax pTyTH:

1) mo3BOMMIH ONpeASINTE Pa3Mepbl AApa; 2) HNOATBEPJAMIM KBAHTOBYIO NPHPOLY H3IyUeHUA; 3)
TIOATBEPIAIIH HANHYKHE BOJHOBBIX CBOHCTB Y MISKTPOHOB; 4) TOATREPAMAM THHOTESY O JUCKPETHOM
CIIEKTPE JHEPTHHU DNIEKTPOHOB B aTOMAX,

10) Hapucyiite cranmoHapHple opOHTH aTOMa BOJOPOJA COIVIACHO MOZENH bopa. YcioBHO
u300pasuTe NepexXoabl AIEKTPOHA C OJHOA CTAHHOHAPHOM OpOHUTHI Ha APYTYIO, CONPOBONKNAOINHMECS
H3JIyYeHUeM KBaHTa HepTHH. B ynerpadmnoneTroBol 001acTy CIEKTpa 3TH NEPEXOAbl JAIOT CEPUIO
JlatiMana, B BRpHMOM — cepmio bambmepa, B uH@pakpacsoH — cepuio Ilamena.Kaxoi nepexon
COOTBETCTBYET HauGobIeH JacTOTe KBaHTA B BUAUMOI! obnacTu ciekrpa?



Ipumepun1ii nepedens BONPOCOB K PEHTHH-ROATPOI0 No2
1) Cranmonapuev ypasaerneM Llpeunrepa s 37€KTPOHA B BOAOPONOIOKOGHOM aToMe
SIBIISICTCS YpaRHEHHE
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3) B xaxkoM cnywae sHEpreTHYECKHH CHEKTP IEKTPOHAa CIUIOIIHOMH?
1) aneKTpoH B NOTEHLHATBHOM aMe wupubol 1070 m; 2) anextpon B arome; 3) 3NEKTPOH B MONEKYyJe
BOAOPOJA; 4) CBOOOIHBIH DIk TPOH.

4) MakcumanbHoe 3HaYeHHe IPOSKIHH MOMEHTA MMITYJIhCa SIEKTPOHA, HAXOIILErocs B f-
COCTOSIHHH, Ha HAIPAB/IECHHE BHEIHETO MArHHTHOTO 110/t PABHO
Wi, 220, 3)30;4) 47,

5) CKONBKO PasauvIHEBIX COCTOSIHUH MMKET HMETH JNICKTPOH € rlaBHBIM KBaHTOBBIM UHCIIOM N

W |~

=47
1) 15;2) 48; 3) 32, 4) 54.

6) OnpeaenuTh aToM, y KOTOPOro B OCHOBHOM COCTOSHIHM 3anomHers K, L, M — cion u 8 N —
CJIOE PACHOJIONKEHB! 7 3JIEKTPOHOB.

1) Cl; 2) Ge; 3) Br; 4) Ti.

7) Cpena Ha3BIBAETCS AKTHBHOM, €CIIH OHa
1) IONHOCTRIO TTOrMOMAET NAAIOINEE Ha HEe H3IydYeHHe; 2) HOMHOCTBIO PACCEHBACT MAAIOLICE Ha
Hee U3JIyMeHHe; 3) YyCHIHBAeT Nafaioliee Ha Hee U3lydeHHe.

8) Cucrema HaKayKy J1azepa IIO3BOJISET
1} cosmarh WHBEPCHYIO HACENEHHOCTh B aKTUBHOM Cpele; 2) BI3BATH BHIHYKICHHOE H3JIyYeHHE
(oToHOB; 3) 00ECIEUHTS BRICOKYIO KOTEPEHTHOCTS JIA3¢PHOTO H3IYICHHS.

9) PaccMoTpuM JBa KBAHTOBLIX COCTOSIIMS, B KOTOPBIX HAXOLHTCS CHCTCMA ATOMOB, C
omeprusMu £y u Ea, npwdem Ex>E). Cuctema OyaerT HaXOIUTHCA B COCTOSHHH ¢ HHBEPCHOL
HACENeHHOCTRIO, €CIH YHCIIO aTOMOB V| ¢ suneprueii £ 6yzer
1) paBuo uncny aromop N2 ¢ sHeprieH Fz; 2) Menbiue, yem Na; 3) Gonblue, uem No.

10} Ilpuruun lNayne cnpasenmus
1} mns BceX TOMUECTBEHHBIX YACTHI[ KBAHTOBOMEXAHHUECKOH CHCTEMBI, 2) IS CHCTEMBI
TOXKACCTBEHHBIX H0O30HOB; 3) UL CHCTEMBI TOXKIECTBEHHEIX (JEPMHOHOB.



IIpaMepiiLIii mepeteIL BONPocoB K pefiTHHr-KouTpo o Ne3
1) Jls HyKIIOHOB BEPHBIMH SBJISIOTCS CEAYIOMIHE YTBEPKIECHHS

1) mpoToH obnajaer 3apsaioM, paBHbIM e+; 2) cnuH HeHTpoHa MEHBIIE CIIHHA HPOTOHA; 3) MAacchl
HYKJIOHOB NPaKTHYECKH OZHHAKOBHL.

2) Uem MEHBINE SHEPTHUs CBA3Y AApa, TEM
1) bonpine y Hero AedexT Mace; 2) MEHBIIYIO PabOTy HYKHO COBEPLIMTE, WIOOB! PA3MENUTh F10 SIPO
Ha OT/IENBbHEIC HYKIOHE!; 3) OOMNBIIE HEPIMH BBINEAMTCS IIPU paclialle 3Tor0 sipa Ha OTUEIbHBIE
HYKJIOHBEI; 4) MEHBIUE €ero OHEPrus IOKOf; 5) MEHbUIE OSHEPIHHM BLIICIMTICE B pEakiHUH
TepMOSAEPHOIO CHHTE3a STOI0 AApa ¢ APYTUMH SApaMH.

3) Ilpu « pacnaze
1) 3apsii syIpa HEe U3MEHMTCS, Macca sJipa yMeHblIaeTed Ha 4 a.e.M.; 2) 3apsaj AApa yMEHbIHAETCT Ha
2e, Macca sapa yMeHbLIaeTcss Ha 4 a.e.M.; 3) 3apai snpa yMeHbINaeTCs Ha 2e, Macca sApa He
MEHAETCS; 4) 3apsai sapa YMEHBINAETCS Ha 4, Macca AApa YMEHBIIAETCS Ha 2 a.e.M.

4) Kaxas gons paguoakTHBHEIX aTOMOB OCTAHETCH He pacliaBlIeiics uepes MHTEPBal BPEMEHH,
PaBHBIR JBYM IIepHOJAM TIOTypacnana?
1} 50%; 2) 67%; 3) 33%; 4) 75%; 5) 25%.

5) CroNeKo G- H - pacrajon jIOMKHO NMPOH3oHTH, YTOGE HECTaOHILHEBIH M30TON aMepHIlHA
241 209 7y
o5 Am [peBpaTiics B cTabUNLILIHM K30TON BHUCMyTa 83 Bi ?
D8audB; 2)%au3p;3)60usSp;4)7au3p.

14 5 4 e)

6) Snpo asora 7 saxpatwio & -vacTuny ‘2 ¥ UCHYCTHUIO MPOTOH. SIApo Kakoro

IeMeHTa 00pa30BAIOCH?
17 17 16 16 17
iy 9F;2) 8 0;3) 9F;4) 8 O;S) N
9 B 2 I 10

7) Snpo Gepumnug 4 e’ normoTus Aeditpon | T | mpespamaetca B sapo Gopa 0~ . Kakas
9acTHIA [IPU 3TOM BeIOpackBaeTcs?
1)p;2)n; 3) &; 4) € ; 5) ucnyckaered Y -kBanT.
U —>e +v,+v
8) Peaxnus ¢ #  He MOYKET HATH H3-38 HAPYLUICHHA 3aKOHA COXPaHeHHs
1) cIMHOBOTO MOMEHTA UMITYNBCA; 2) JIEIITOHHOTO 3apsa/ia; 3) aNeKTPHYecKoro 3apaa.
9. 3aK0HOM COXPaHEHH IEKTPHUECKOro 3aps)ia 3alpelleHa peakiuus

_ _ o s _

1 H —e TV, +Vﬂ;2)n+p-->e +V,, yntv, > pte ;4)"# tn—=>prtp
10) M3 npuBeeHHBIX CXEM B3aMMONPEBPAIIECHH JACTHIL AHHUTHIAIMH COOTBETCTBYET
0 - 0 _ b

N DPVEY. g PRTe TV h K Ssat+nT. e te Dy ty

5.2. IIpomerkyTouHAS aTTECTAMS [I0 HIOraM OCBOCHUS JUCLIMIIMHEL — 9K3aMEeH.
ITIpumepHLIi IepedeHb BOIIPOCOB

1) Temnosoe nzmydenne. PaBHoBecHOE M3nyyeHue. XapakTepHCTHKH TEIUIOBOI'O H3JIyUEHHS.

2) AbcomotHo yepHoe Teno. 3akoH Kupxroga. 3axon Credana-BonbiiMana i 3axoH Buna,

3) Pacnpenenenue sHepruy B cnexrpe abcomotHo yepHoro Tena. Popmyina Panes-Dxusca.
YapTpaduoncToras karactpoda.

4) Ksaurtosas runoresa u gpopmyna [Inanka

5) DBremnnt Qoroanexrpuueckuil 3¢ ekt H ero 3akoHbL. GOTOHEIL

6) Sddexr KoMnToHa ¥ €ro Teopus.

7) Mopens atoma Pezepdopna. Iloctynarsl bopa. AToMm Bomopona.

8) Tmnoresa ne Dpoins. OKCIepUMEHTANLHOE HONTBEPIKACHHE BOJHOBBIX  CBOMCTB
MHKPOYaCTHLI.

9) CooTHOMIEHHE HEOUPEAEICHAOCTEH.



10) BomnoBas ¢pyHKIHSI, €€ CBOMCTBA B CTATHCTHYECKHUE CMBICT.

11) HecranuonapHoe ypasHenune [lpenunrepa.

12) Craumonapuoe ypapHeHHe [lpenunrepa.

13) Yactuna B NOTEHIHAIBHOH sIME,

14) TlpoxoxneHue YacTHUEI Yepe3 NOTeHUHANBHBIH Caphep.

15) Kpeirropulit rapMolnucckiii oCLHIIISITOP.

16) Ypaeuenne [lpenunrepa st 3NeKTpoHa B aToMe Bojopona. I'mapnHoe, opbuUTaibHOE W
MAardMTHOE KBAHTOBBIE YHC/IA.

17) KranToranue “Hepruy MeKTPOHA R atoMe rofiopona CnexTp atoma ronopona [paewmno
otbopa.

18) OpbuTagLirii 3§ MAarHUTILIH MOMENT DJIEKTpPOIIa.

19) CoOcTBeHHBIH MEXaHHYECKWI MOMEHT uMIysibca onexTpona (cnuH). CrHHOBBIK
MarHUTHBIH MOMEHT 3j1ekTpoHa. CIIMHOBOE M MATHUTHOE CIMHOBOE KBaHTOBBIE uvucya. ONeIT
IIrepna u 'epnaxa.

20) Hpunuun sanpeta [aynu. [epuogudeckas cucreMa sneMeHToB MeHeneena.

21) Ilornomenue, cCioHTaHHOC ¥ HHAYURpoBanHoe uanyuenne. KoaddgummenTr Bitnnrreitna.

22) Jlaseprl. ITpunmun neifcTBHS azepos.

23) Knaccuueckast Teopus TEILI0eMKOCTH. 3akoH Jrononra u [ITu.

24) KBaHTOBAs TCOPHS TCILIOCMKOCTH DHHINTCHHA,

25) Teopust retoemrocru Hebas. OHOHBL

26) Bosousl u ¢repMuoHbl. TIOHATHE O KBAHTOBHIX CTATHCTHKax bBoze-DitHiurelina u Depmu-
Jupaka.

27) DHepreTHdecKue 30HLI B KpHCTaIIaX.

28) PacnpenencHue NEKTPOHOB 110 3HEPreTHYeCKUM 30HaM. KiiacCu(uKaums TBEpAbIX Tel Ha
METaITEL, HOMYNPOBOJHNKH U JMAIEKTPHKH,

29) CobcreenHasi ¥ IPUMECHAS IIPOBOIUMOCTH IOJIYIPOBOHHUKOR.

30) OnexTponpoOBOAHOCTE TBEPABIX Tejl TeMieparypHas 3aBHCHMOCTE 3JIEKTPOIPOBOIHOCTH
METAIOB H MOIYIPOBOJHUKOB. Y POBEHE DepMH.

31) P-nnepexoz. IlonynpoBoHRKOBBIE AUOKEL.

32) XapaxTepHCTHKH arOMHOTO sipa. Mojeis aToOMHOro siapa. Macca 1 9Heprus CBA3M Aipa.

33) 3akoHB! pafiMOAKTHBHOTO pacand. Anbgha-, 6eTa- ¥ raMMa-H3IyUeHHe.

34) Aneprele peaku#uM ¥ 3aKOHBI COXpaHeHWs. Peakuus nencHus sgep. Llemmas peaxi(us
JleNIeHUs..

35) Peaxuusg cuHTe3a aTOMHEIX siep. [TpobneMa ynpaBaieMbIX TEPMOSIESPHEIX PEAKITHI.

36) Bujasl B3auMOAeHCTRHN U KIaCCH(PUKAIS 3JIEMEHTAPHBIX YACTHIL.

37) Merozap: perucTpaniy dNeMeHTaApHEIX qyacTril. KocMHYeCKHe nyyH,

38) Yactune! v antryactusl. Helitpuno. Keapku.

5.3. Camocrosirensuas pagora o0y4armerocs

Camocrositenbras paboTa CTYJEHTOB IO Aucnuminne «DH3NKa» BKIIOYACT B ceOst ClEyIOmMe
BHJIB HEATCIILHOCTH:

1) AynmropHas caMmocTosTe/NbHas paboTa CTyleHTa 10 JUCUMIUIMHE BBIIONHAETCS HAa
nabopaTOPHEIX 3aHATHIX [IPH BLIIONHEHHH 3a)1a4.

2) Bumeaynutopmas camocrosrteneHas paboTa BBIMOHSAETCS CTYACHTOM MPH YUIyOGIEHHOM
HBYUCHHE QHCIHIITHHBL 10 TEMC LUPOHACHHOMN JCKLME, LPU HOAFOTOBKE i JIa00paToplLIM paboTaM.
Ocrosno#l QopmMoft caMOCTOATENEHOM palOTLI CTYIEHTA SBIMETCH H3YUYCHHE KOHCHEKTa JIEKIHii,
PEKOMEHJOBAHHOH THTEPaTYPhIL,

CamocTosTensHas padorta 3aBepIuacT 3aJadd BCEX IPYTHX BHIOB yYeBHOIO [pONEcca i MOXKET
OCYIIECTBIATLCA Ha JEKUMAX, CEMHHapax, JadopaTopHBIX 3aHATHAX, KoHcynbralmsax. Kak dopma
OpraHu3alM¥ y4eOHOro npolecca CaMOCTOSTENbHAs paboTa CTYOGHTOB TpencTasiner coboi

HENCHANPARICHHYIO CHCTEMATHYECKYIO AEITENLHOCTE 110 NPHOOPETSHUIO 3HAHUH, OCYHIECTRIACMYIO
BHE aYJUTOPUH.



KoHTpoJL BBUIOTHEHHS CaMOCTOSTEILHOH paboThl OCYINECTBISIETCS B XO/E BBILOJMHEHUS U
3aIlUTLl jabopaTopHLIX paboT MO AMCLUIIMHE, NIPH BEHIIONHEHHH IIPaKTHYECKHX 3alaHHi, Ha
IK3AMEHE.

Bonpock! AJ1st caMOCTOATENLHOI paBoThl CTYAEHTOB

[} Kaxoe nanyuenne Ha3pIBacTCsd TEIUIOBBIM, H UEM OHO OTIHYAETCA OT APYIHX (NepeuHchuTe
KaKMX) BHIOB M3yl ?

2) JlaliTe onpeneneHMA OCHOBHBIX XapaKkTepHCTHK TEIUIOBOTO m3iydeHusa. Kakoe Tteno
HaszpiBaeTcs abCOMIOTHO YepHBIM?

3) Codopmynupyiite 3akon Kupxroda.

4) Kaxolf BHA uMEeT paclpeneneline ODHeprHH B CreKkTpe abcoioTIo dUeprnoro Ttena?
[Haprcylie RpUBblE paclpeyellcHUs B 3aBMCUMOCIH OL JUIMHBL (MIIM YaClOlbl) BOIHBL JUIS [ABYX
remreparyp (T2>Th).

5) Cddopmymupyiite 3axonn: Ctedana — boapiMana i cMemmenis BiHa.

6) 3amummute Gopmyny Pased - JDxuuca | noscHATe CyTh "yibTpaduoneTooit karactpodn.

7)  3anmuure popmyiny IInaHka U NOACHHWTE CYTh €ro KBAHTOBOH HIIOTE3EI.

8) Kakxoe u3 Ten, uepHoe WM HeYepHOe, HMECT BBILIC TEMIEpaTypy, €CIH HX SIPKOCTH
OJIMHAKOBBI?

9) B 4em cocrout siBlieHHE, Ha3bIRaeMoe GoToa(dheKToM.

10) Chopmyipyiite 3axkoHsl  (otoaddexta. B HeMm 3TH  3aKOHBI  NIPOTHBOpEYAT
NPeNCTABICHUIM KIaCCHYeCKOH (U3HKUI?

11) Kak xadecTBEHHO, CIEIYs BONHOBOH KapTUHE U3Ny4YeHUs, 00BICHUTE (oTod(derTr?

12} ObBacHHUTE 3aKOHEI (hoTod(PeKTa, HCXOoM 13 HOpMYIBI DHHIITEHHA.

13} Yro rakoe xpacHas rpasuua Qortosdgdexra. UeMm onpeneasercs YHCIOBOE 3HAUCHHE
IpaHHYHON 4acTOTHI? YTO BIMAET Ha NONOMKEHUE KpacHol rpanunsl horoaddexta?

14} Yro Takoe $OTO3NEMEHT U KAKOBA €0 BOJILTAMIICPHAS XapaKTCPUCTHKAT

15} Ilouemy Oplna oTBEpPruyTa MOXEs aroMa TomiicoHa?

16} B uém mpoTHBOpedrs NpeiokeHHOM PesephopaoM IiaHeTapHOit Mogeny aromMa?

17) B yeM cyimHOCTs TEOpHH aToMa, npeniokeHHo# Bopom? Cdopmynmpyiite mocTynaTs!
Bopa. Kaxkogsl HenocTarku Teopun bopa?

18) Cnextpsl aroMoB. CrieKTpalibHbIe CEpHH aTOMa BOLOPOIA.

19) Kaxue THIBL cOyapeHuit BO3ZMOMKHBI MEXXIY 3NEKTPOHAMH, YCKOPSIEMBIME JIEKTPHUCCKHM
roJeM, H aToOMaMu?

20) B =éwm 3amogaeTcs onelT Ppanka u 'eplia, ¥ KakHe OCHOBHBIE BEIBOIBI MOMKHO CACIATEH HA
OCHOBaHMH ONEBITA?

21) Kakue KBaHTOBRBIC UHCIIA ONKCHIBAIOT COCTOSHIE MUKPOYACTHI[BI?

22) Yem ompeznensieTcs 3JMEKTPOHHOE COCTOSHHE H3OMHPOBAHHOTO aToMa?

23) OO6pscHuTe Hpouece 00pa3oBaHUs JHEPreTHUECKHX 30H B TBEPIOM TEJIE.

24) Ot yero 3aBHCAT IIMPHHA PA3PELICHHON 30HBI H YHCJIO YPOBHEH B HEl?

25) Kakxosa 30HHa% CTPYKTYpa IPOBONHNKA, ONYIPOBOAHHUKA K M30/IATOpa?

26) OOpscHHTE MeXaHU3M COOCTBEHHOM H IIPUMECHOH IPOBOAMMOCTH HOMYIIPOBOAHNUKOR,

27) Kaxos ¢pusuueckuii cMBICT TOHATHS ypoBust Qepmu?

28) Yem oOwscHAETCH pa3NHuMe TEMIEPAaTypPHOH 3aBHCHMOCTH 3JEKTPOIPOBOMHOCTH Y
METAIOB ¥ NOJYIPOBOAHUKOB?

29) OObsicHHTE 3aBHCHMOCTB TOJONKEHHS YpOoBHSA PepMH # KOHUCHTPAHMH CBOGOMHBIX
HOCH FEJIEH 3apsiiia B 1LIOJYIIPOBOAHMKAX 0T TEMIICPATYPHL

30) OObscHuTe QU3HUECKHE IPOIECCEHI, IPOHCXOJISIIIE IPH 0OPa30BAHKM P-N MICPEXOA.

31) HapucyiiTe snepreTndecKre 30HB B OGNACTH p-1l IEPEeX0ja M OOLICHUTE, B YeM COCTOHT
IEeHCTBHE BHEIHETO IEKTPHYECKOr0 O Ha P-n IIEPeX 0ol

32) Uro maspBaeTcsl  paguoakTHBHOCTBHIO? KakWe mpoulecchl OTHOCATCS K YHCIY
pafgrOaKTHBHEBIX?

33) Ha yem OCHOBaH IPUHIIMII PETUCTPAIHE U M3MEPEHHS PATHOAKTHBHOTO H3Nyyenus? Kakwne
NpuOOpPEI IPHMEHSIOTCS IS STHX Leaei?



34) OObstcHKLIE yCIPOHCIBO U BPMHUMIL deHCe I Bus cyelyrka [ell epa.

35) OnuumTe IPOLECCHI, IPOHCXOIAIINE B ra30pa3psIHbIX CUETUHAKAX,

36) llepeuncnute (pU3HUECKHE TIPOIECCHI, MPOHCKOJUILIIME IPY B3AaUMOAEHCTBHH J-H3/IyueHus! ¢
BCILECTBOM.

37) B ueMm 3aKmoHaroOTCs MPOLECCHl YIPYIOTO PACCESHHUS 3MEKTPOHOB AIpaMH, 3NEKTPOHOB Ha
3neKTpoHax?

38) Yem oOycaoBneHbl NOTEPH HEPrUH HACTHILL IPH INPOXOMCICHHH depes MOrIOMAIONyIo
cpeny?

39) Uro npoHCXOAUT NPpH IPOXOIKIECHUH INEKTPOHA Yepe3 HOTIOTHTENL?

40) KaxoBer 0cOOEHHOCTH MPOXOKACHHS Uepe3 TIOTTIOTHTE: MOHOIHEPTETHIECKHX B-4acTHIl U
B-usziyqeHus, HMEIOILEIO HeUPEPLIBHBIH SHEPreTHYecKuit cuextp?

®ong  oueHouHbix Marepuagor (POM) a1 npoBEAEHMs  ATTECTAllMM  YPOBHSA

ChOPMUPOBAHHOCTH KOMIIETEHIWE OO0YJaOIUXes [0 JUCLMIUIHHE O(QOPMIIETCS OTIENbHBIM
JOKYMEHTOM.

6. YAEBHO-METOJNYECKOE H HHOOPMAINMOHHOE OBECHEYEHHUE

JUCHANTIAHBI
6.1. Knuroo6ecneueHHOCTH
KHHI'OOBECTIEYEH-
I'oa HOCTDL
Hanmenoeanne JIHTEPATYPBL, aBTOR, HAZBAHHE, BHJ W3AAHNA, HIAATEABCTRY W3naHNR Hanuuwpe 8
INEKTPOHHOM KATANOre
3BC
OcHOBHas NuTeparypa
1. Mapruncon JL.K. Keanrosasa ¢uzuka: yuebHoe nocobue / Mapruucon JI. K., | 2021 https://www.iprboo
Cmupos E.B.. - Mocksa: MoCKOBCKHH TrOCYRApCTBEHHBIH  TEXHHYECKMH kshop.ru/115606.ht
yHupepeuTteT MMenn H.3. baymana, 2021, - 528 c. - ISBN 978-5-7038-5562-1. - ml
TekcT: 3NeKTPOHHBIH.
2. Uponos M.E. Kpanroeas duznka. OcHoBHLIE 3aKkoHbI: yaedHoe nocobue / Mpomon | 2021 hitps://www.iprboo
H.E.. - Mocksa: JlaGopaTtopusa 3nauu#, 2021. - 259 ¢. - ISBN 978-5-93208-517-2. - kshop.ru/105767.ht
TeKcT: 2TeKTPOHHIIH, ml
3. Fonpaun JIJI. KranTtoBad dusuka. Broausii Kype: yuebnoe nocodue / JT, JL 2019 hitps://znanium.co
Tonbanu, I'. M. HoBuxoga. - 3-e uza. - Jonronpyausit: Msnatenscruit Hom m/catalog/product/
«HMutennexr», 2019. - 480 ¢. - ISBN 978-5-91559-268-0. - TekcT: 201€KTPOHHbIH, 1117881
4. Mapwaxkos A.H. KeanTtosas gusuka wuia nuxerepon: yuebHoe nocodue / 2019 hitps:/fwww.iprboo
Mapwaxos A.H.. - Caparog: Byzosckoe obpazoranue, 2019. - 404 c. - ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TekcT: 3NEKTPOHHLIH. mi
JlononHuTENbBHAs IHTEpaTypa
I. Koctuna T.K, Beenenne B kBauTOBYI0 dusuxy: yueGnoe nocodne / Kocruna TK,, | 2018 https:/fwww.iprboo
I'ymun B.C., Baunpluwesa M.B.. - Exatepunfypr: MsnatensctBo Ypansckoro kshop.ru/106350.ht
yuupepenrera, 2018. - 252 ¢. - ISBN 978-3-7996-2357-9. - TekcT: 3neKTPOHHbIL ml
2. Boakor A.T". Kype dnuzuku. Keanrosas ¢uszuka: yuebroe nocobue / Boskos AT, | 2017 https:/fwww.iprboo
ITos3nep A.A.. - Exatepnubypr: Ypansckull genepansuniii yrusepeurer, 2017, - kshop.ru/106401.ht
155 ¢. - ISBN 978-5-321-02527-7. - TexkcT: 37€KTPOHHbLI. ml
3. Jlexunu no dusuke. KsanToeas u snepras ¢msuxa [Dnexrpouustit pecype] / A. | 2016 | hup:le.lib.vlsuruwb
P. Tankun, H. C. Tpoxowesa; Baagumupcexnil rocynapcTBeHHbIl YHHBEPCHTET itstream/123456789
umeHH Anexcannpa Ppuropeesnua v Huxonasn ["puropseruua Ctonetorsix (Bal'Y). 474771101522 pdf
- JnekTpoHHble TexcToBmle JnawHble (1 galim 1,43 M6). - Brazumup:
Baagumupckuii rocynapcTBeHHblH YHABEPCUTET UMeHH Anekcanapa [puropbeeuya
u Huxonas I'puropeesuda Cronetosbix (Bal'V), 2016. - 87 c.: wi., Tabn. - 3arnaene
¢ TMTYNA DKpaHa. - 3JIeKTPOHHAA BepcHa nevatHol nybnukauuu. - bubauorp.: c. 85,
- ISBN 978-5-9984-0654-6.
4, Capuna M.JL. KeawTopas ¢u3uka: yuyeGHoe nocofue / Capuna M.IL. - | 2016 hitps://www.iprboo
Hopocubupcx: HoBocubupckuil rocyHapcTBeHHBI TeXHMYECKHE yHUBEpPCHTET, kshop.rw/91369.ht
2016, - 131 c. - ISBN 978-5-7782-2896-2. - TexkcT: 31eKTPOHHBIH. ml




6.2. IepuoamyecKue H3JaIHsI

1) Kypman «KpanToBas 97eKTpoHMKa». ApXHB HOMEpOB. Pexum  nocryna:
http://www.mathnet.ru/qe/archive.
2) HayuHo-TexHHYeCKHH YKYpHaT «POTOHUKAN. Pexum JocTyna:

http://www.photonics.su.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTHUCHUIIINHBI

JIist peanusalyy JaHHON JMCLHUIUIHHBI HMEIOTCS CIEINMAlbHBIC TOMEIIEHHU Ul IPOBCACHHS
3aHATHH. JIeKIHOHHBIE ayJUTOPUM OCHAUIEHBl JAOCKOH (JUI Mella MIM MapKepa), 9KpaHoM ULl
IPOEKIHOHHBIX CHCTEM, IIPOEKTOPOM H HOY10YKOM.

Ayputopuy UL TIPOBeJEHHS JabOpaTOPHBIX 3AMSATHH OCHAIIEHBI YCTAHOBKAMM UL
BRITIOJIHEHHsT j1aGopatopHbix pabor: 1 «Ompenenenne mocrosnHoll  Credana-bosnbumanar;2
«M3yuenve suemmero Qotoaddexrar; 3 «Ipdexr Komnronar; 4 «Onpesenenne pe3oHaHCHOrO
moTeHIHana Bo30yxaeHus atoma metojoM Dpanka — I'epi; 5 «CrekTp M3Jy4eHHs] aTOMapHOTO
Bomopoay; 6 «3ydeHue TeMIepaTypHOH 3aBHCHMOCTH COTPOTHBICHHUS IOJYNPOBOJHUKOBY; 7
«/3yueHne BONBT-AMIIEPHBIX — XaPAKTEPHCTHK —TEPMOUYBCTBHTENbHBIX — COLPOTHBICHHI» 8
«M3ydeHre BONBTAMIIEPHBIX XapaKTEPUCTHK (oTocompoTuBieHus»; 9 «M3yueHue CBOHCTB
3MEKTPOHHO-ABIPOUHOrO nepexojiar; 10 «M3yuenne cuerunka I ciirepa — Mrosuiepay.

[IpaxTuyeckne/abopaTopHble pAGOTH IPOBOMATCS B yueOHbIX naboparopusix 430-3, 431-3.

) .
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Pabouyio mporpaMMy COCTaBHJI CTAPIIHH IPEMOaaBaTe ¢. OpIIM C.B. Xupuosa

Peniensenr
I'enepansusiii qupextop OO0 «BragknTex» ' ]f/m[w _A.B: Ocunos
/ O

[Iporpamma paccMOTpeHa ¥ 0J00peHa Ha 3ace/laHuu Kadeapel GU3uKy U NPWKIaIHON MaTeMaTHKH
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