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Pabouas nmporpamma cocTaBieHa B COOTBETCTBUM ¢ OOpa3oBaTeNbHBIM CTaHIAP-
TOM BBICILIETO 00pa3oBaHusi HallnoHanbHOTO HCCIIe0BATENBCKOTO SAEPHOIO YHUBEP-
cuteta «MUDW» o nanpasnenuto noarorosku 09.03.01 «Mudpopmatrka v BEIYUCITH-
TeJbHAs TEXHUKay, (kBanudukamus «0akanaBpy») u PYII no nanpasneHuto noaro-
toBkH 09.03.01«HDopMaTHKa U BEIUUCTUTEIbHAS TEXHUKAY, MPOPUITH K ABTOMATH-
3UPOBAHHBIE CUCTEMBbI 00pa0OTKH MH(MOPMAITIH U YIIPaBICHUS



1. Hean ocBoeHNs Y4eOHOM U CIUNINHBI

ensamu ocBoeHuss y4eOHOM mucHUIUIMHBI «®Pus3uka. 30paHHbIE TJIaBBI»

SIBJISIFOTCSI:

— OBJajJcHUE O0a30BBIMU KOHIIEHIIUSIMH, TOHATHUAMH, M 3aKOHAMH CJICIYIOIIHUX
pasnenoB (DU3MKU - ONITHKA, KBAHTOBAs U aTOMHas (u3uKa, pu3nKa TBEPOTO Tea,
COCTaBIIIONINX (PYHJIAMEHT COBPEMEHHOM (PM3UICCKON KapTHHBI MHUPA;

— OBJIQJICHUE METOJAMYECKMMHU NpPUEMAMHU PEIICHUS 3aJad W3 IEePEeUUCICHHBIX
pasJieiios,

— O3HAKOMJIEHHME C COBPEMEHHOM HAay4YHOM amnmapaTypol M METOJAaMHU IMPOBEACHUS
(hU3UYECKOT0 IKCIIEPUMEHTa B yKa3aHHBIX pa3jeiax.

YcBoenue yueOHOW aucHUIUIMHBI «®Pusnka. M30paHHBIE TJ1aBBL» MPU3BAHO
CIIOCOOCTBOBATh PA3BUTHIO Yy CTYACHTOB IMHPOKOr0 (DH3MYSCKOro Kpyro3opa,
(GhOpMHUPOBAHUIO Y HUX OCHOB COBPEMEHHOI'O HAyYHOT'O MHPOBO33PEHUS M BBIPAOOTKE
HaBBIKOB CBOOOJHOTO OPHEHTUPOBAaHHMS B (PU3MYCCKHX TMpolleccax M SBICHHSX,
MPOUCXOAIINX HA MUKPO- U HAHO-YPOBHE.

2. MecTo y4yeOHoii qucuumiaabl B cTpyktype OOII BO

B cootBercTBUM ¢ OOpa3oBaTeIbHON MPOTrpaMMO MOJATOTOBKH OaKaJlaBpOB IO
HampasieHuto 09.03.01 Mudopmartuka U BeIUUCTUTEIbHAS TEXHHUKA, JaHHAS yuyeOHas
JTUCIUTIIMHA BXOJUT B €CTECTBEHHO HAy4YHBIN Mo1yb o uHaekcom b1.0.01.09.

B cootBercTBUM ¢ OOpa3oBaTeIbHON MPOTrpaMMO MOJATOTOBKH OaKaJlaBpOB IO
HarnpasieHuto 09.03.01 Mudopmaruka U BeIUUCTUTEIbHAS TEXHUKA, JaHHAs yueOHas
JUCIUTIIMHA BXOJUT B €CTECTBEHHO HAy4YHbIN Mo 1yb o uHaekcom b1.0.01.09.

Jwucnumimaa cocTouT U3 IByxX Moayie. Monyns M1 “Onruka, atToMHas v KBaH-
ToBast (pusnka” yuTaeTcs B 4-M ydeOHOM ceMecTpe; Moaysib M2 “@usuka TBEPIOTO
Tena” yuTaeTcs B 5-M cemecTtpe). JucluuIiiHa COACPKUT CIEAYIOIINE OCHOBHbBIE pa3-
JIeJIbl: ONTUKA, JIEMEHThI AaTOMHOM, KBAHTOBOH, si/IEpHON (DU3UKHU, DJIEMEHThHI KpUCTAJI-
aorpaduu, 3JIEKTPOHHAsI CTPOCHHUE U CBOMCTBA TBEPBIX TEN.

J{nst ycnenHoro 0OCBOCHUS JUCHUIUIUHBI HEOOXOAMMbI KOMIIETEHIINH, (hopMUpye-
MbI€ B pe3yJibTaT€ OCBOCHHS MPEIIIECTBYIONIUX IUCHUIIIUH: “Du3uka” u “marema-
TUKA” B TIEPBOM U BTOPOM y4eOHBIX cemecTpax By3osckoit OIl. [Ipu stom y crynenta
JIOJDKHBI OBITH C(HOPMHUPOBAHBI KOMITIETEHIIMH TI0 CIIEAYIONUM pa3jesiaM (pu3uku: Mmexa-
HUKa, MOJICKYJISIpHasi GU3HKA U TEPMOIMHAMHUKA, JIEKTPUYECTBO U MAarHETU3M, U MaTe-
MAaTUKH: MAaTEeMAaTUYECKHUI aHaJN3, aHAIMTUYECKAsi TEOMETPHs, IMHEWHAs anredpa, BeK-
TOpHast anredpa, Teopusi BEPOSITHOCTEH.



3. @opMupyeMble KOMIIETEHIIUH U IIJIAHUPYeMble pe3yJIbTaThl 00y4eHust

Tabnuna 1. KomnereHnu 1 MHAUKATOPHI UX TOCTHKEHUS

KOI{ U HAUMEHOBAHME KOMIIETCHIIMHU

Kox 1 HauMeHoBaHue HHAUKATOPA T0CTH-
JKeHHS KOMIIeTCeHIINH

YK-1
Crnioco0eH oCylIeCTBIATh TOUCK, KPUTUUECKHM
aHaJIN3 M CUHTE3 MH(POPMAINH, TIPUMEHATh CH-
CTEMHBIM TOAXO JJIsl PEIICHHS TTOCTABICHHBIX
3amaq

3- VK-1

OcCHOBHBIE TIOHATHS U METOJIbI CUCTEMHOTO
aHaJM3a; METObI IIOMCKa, cOopa, 00pabOTKU U
aHayM3a nH(OpPMAINK; COBPEMEHHBIC HAYYHBIE
JIOCTUKEHHS, B OCHOBE KOTOPBIX JIeKaT U3yya-
eMBIE pa3/elnbl Kypcea.

Y- VK-1

YMeeT npuMeHsITh METOJNKH TIOUCKa, coopa u
00paboTKu MH(MOPMAIUH; OCYIIECTBIIATh KPHU-
TUYECKUM aHAJIN3 U CUHTE3 II0JIy4YCHHOU UH-
dhopmanuu a1 3¢(HEeKTUBHOTO U3YYEHUS pa3-
JIeTIOB Kypca.

B- VK-1

Brnaneer ciocobamu moucka nHpopMaIy B
pa3nMYHbIX UHPOPMAITMOHHBIX CUCTEMAX U HC-
TOYHHWKAX; HABBIKAMH KPUTUYECKOUN OICHKH U
CUHTE3a HalIeHHBIX JaHHBIX.

OIlK-1

Crnioco0eH NpuMEHSTh €CTECTBEHHOHAYYHbIE U
OO0IIenH)XEHEePHbIE 3HaHUS, METO/Ibl MAaTEMaTH-
YEeCKOI'o aHajIM3a U MOJEIIMPOBAHUsI, TEOPETHU-
4ECKOI'0 M 9KCIEPUMEHTAIBHOIO HCCIIE0BA-
HUS B 00J1aCTAX ONTHKH, aTOMHON, KBAHTOBOM
U siAepHON PU3uKH, QUMK TBEPAOIO Tea.

3-OI1K-1 3HaeT ocHOBHBIE (hU3MUECKHE 3a-
KOHBI, IPOLIECCHI, SBJICHUS U NOHATUS B 3TUX
o0JIacTiIX;

VY- OIIK-1 Ymeer pemarb TUIIOBbIE pU3HYE-
CKHUE 3aJ]a4i B HUX;

B- OIIK-1 Bnageer HaBblkaMu T€OpeTHYE-
CKOTO M DKCIIEpUMEHTAJIBHOTO MCCIIEA0BAHNUS,
n3MepeHuil 1 00paboTKU Pe3yabTaTOB U3MeEpe-
HUH, COCTABJICHUS aJITOPUTMOB U OITMCAHUSI
MIPOBOJMMBIX MCCIIE0BAHUH.

4, BocnuTaTeJbHBIA MOTEHIIHAJ JUCIHILINHBI

Tabmuma 2. Llenu u 3agaun BOCIUTAHKS, BOCIIMTATEIIBHBIN TOTESHIMA JUCIUILINHEI.

Hamnpasnenus/nenu Bocmu-

3anayu BocUTaHUs (KOJ)

BocnurarenbHbIN TOTEHITUAT JUCIU-

Tpyny (B14)

MMO3UTHUBHOMN M aKTUBHOM
YCTAHOBKH Ha IIEHHOCTH
n30paHHOH CHeIHaBHO-
CTH, OTBETCTBEHHOI'O OT-
HOIIIEHUs K TIpodeccro-
HAJILHOM JIeSITEILHOCTH,

TaHUs TUTHH
IIpodeccuonanbHoe dopMupoBaHue riyoo- Hcnonb3oBaHne BOCIUTATENBHOTO MO-
1 TPYAOBOE KOTrO0 IOHUMAaHHUS COLM- TEHIMaJIa JUCIUILINHBI JUIS:
BOCIIMTAHHE anbHOU ponu npodeccuu, | - GopMUPOBAHUS TO3UTUBHOTO OTHOLIE-

HUS K MOJTy4aeMoi podeccuu, MOHU-
MaHUs €€ COMaIbHON 3HAYMMOCTH U
poiu B 001IeCcTBE, CTPEMIICHHUS ClIe0-
BaTh HOpMaM NPOo(eCcCUOHATLHOU ITUKU
MOCPEJICTBOM KOHTEKCTHOI'O O0yUYCHHMS,
pelIeHus TPaKTUKO-OPUEHTUPOBAHHBIX
CUTYAlLlMOHHBIX 3a/1a4;




- opmMupoBaHUS YCTOMUYNBOTO MHTE-
peca kK mpodeCCHOHATBLHON IeATEIbHO-
CTH, CIIOCOOHOCTH KPUTHUYECKHU, CAMO-
CTOSITEJIBHO MBICIIMTh, [IOHUMATh 3HA4M-
MOCTb Ipoeccrur mocpeCTBOM 0CO-
3HAHHOT'O BbIOOpa TEMATUKU MPOEKTOB,
BBIIIOJIHEHHSI IPOEKTOB € MOCIIETYOLIEH
MyOJIMYHON Mpe3eHTanuneil pe3yabTaToB,
B TOM 4HcCJie 000OCHOBAaHUEM HX COIIH-
AJBbHOM U MPAKTUYECKON 3HAYNMOCTH;

- (hopMupoBaHMs HABBIKOB KOMaHTHOU
paboThL, B TOM YHCIIE peau3aluu pas-
JMYHBIX IPOEKTHBIX pojel (muep, uc-
MOJIHUTEIIb, aHAIUTUK U TIP.) MOCPEI-
CTBOM BBIIIOJIHEHHSI COBMECTHBIX IIPOEK-
TOB.

dopMHpOBaHUE IICUXOJIO-
IMYECKON TOTOBHOCTH K
npoQeCCHOHAILHOM Jesi-
TEJIbHOCTHU 10 U30paHHOMN
npodeccuu (B15)

Hcnosp30BaHre BOCIUTATEIBHOTO T10-
TEHIIMAaJIa JUCIUTUTAHBI IS

- hopMHUpOBaHUS YCTOHYHNBOTO HHTE-
peca K IpodecCHOHATBHOM eI TEILHO-
CTH, IOTPEOHOCTH B JOCTHIKCHHH PE-
3yJIbTaTa, HOHUMaHHS (QYHKIIMOHAIIb-
HBIX 00513aHHOCTEH U 3a]1a4 N30paHHOM
PO eCCUOHATIBHOM JIETEITLHOCTH, TyB-
CTBa MPOPECCHOHATBHON OTBETCTBEHHO-
CTH 4epe3 BBIIOJIHEHHE YYCOHBIX, B TOM
YHUCJIe MPAKTUYECKUX 3aaHul, TpeOyro-
IIAX CTPOTOTO COOJIOICHUS TPABUII
TEXHUKH 0€30MaCHOCTH U MHCTPYKITHIA
o pabote ¢ 060pyAOBaHHEM B paMKax
71a60pPaTOPHOTO MPAKTUKYMA.




5. CTpyKTypa M coaep:xanue y4eOHO! UCHUIINHBI

JucuunianHa 4YuTaeTcss B TEUYEHUM JBYX ceMecTpoB. OOmias TpymoE€MKOCTb

mucnuruinabel coctasisieT 7 3ET, o0mmuii 006EM - 252 gaca.

5.1 CtpykTypa y4eOHOH AUCHUIIMHBI.

CooTHOLIEHUE JEKINNA, MPAKTUYECKUX U JTA0OPATOPHBIX 3AHIATHHI, TPYAO0EMKOCTh B

gacax, CaMOCTOsITeNIbHas paboTa U GOPMBI KOHTPOJIS IO CEMECTpaM MPUBEICHBI B

.. 5.1.1, 5.1.3. Coxeprkanue yueOHON AUCITUTIIIMHBI IO CEMECTpaM MPUBEACHBI B
n.a. 5.1.2,5.1.4.

5.1.1 Crpykrypa IHCHUILIMHBI B 4-M y4eOHOM ceMecTpe
(1-m cemecTpe HM3y4yeHH).

Tpynoémkocts - 4 3ET, 00béM - 108 yac., popMa UTOrOBOTO KOHTPOJIS - 3aUET.

Tabnuna 3. CTpykTypa yueOHOM TUCUIUILTUHBL B 4-M y4eOHOM CEMEeCTpe.
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Paznean 1. Onruka
Tema 1. 'eomerpuyeckas 4+5 B 6+10
1_ - 4 - _ (2 HH) —_ 16
OIITHKa = Hp(2 up) -
J132(6 um) vyka
2. | Tema 2. BonHoBast onTHKa 6 | 6 | x| - 4 6
33
4+1 1 6+2
3. | Tema 3. KBanToBas ontuka 4 | 4 - | L2 |10, -
- T1(10 ux) -
Pa3znesn 2. DieMeHTHI aTOMHON GU3NKH
Tema 4. Kitaccuueckue
1+1 Ko
4. | mogenu atoma. ONBITEI 2 - - _ (1111)
Pesepdopa. k) S V- VKL
5. | Tema 5. Mogens atoma bopa. | 4 2 - 1




1 | 2 | 3] 4] 5 6] 7] 8 | 9 ]10] 11

Pa3znesn 3. DieMeHTBI KBAaHTOBOM (pu3nkmn

6 Tema 6. D1eMeHTEI KBAHTOBOU 4 6 ) 1
" | MEXaHHUKH.
7 Tema 7. AToM Boopoza B 9 9 | wey |- 1 V- VK-
" | KBaHTOBOM MEXaHUKE.
Tema 8. MHOTORJIEKTPOHHBIE 1+1 2
8. 2 2 - _ (14 1) 2

aTOMEL. =
Pazgen 4 DieMeHTHI sigepHO Pu3uKHu

9 Tema 10. DnemeHTHI 6 6 1+1 2 V- VK-
" | anepHOM UHKH. =

10. | Bcezo 6 cemecmpe: 32 132 | 16 - 28 EE)
11. | Ox3amen: 40
12. | Hmozo 3a cemecmp: 32132 | 16 - 28 100

[TosscHeHnus k Ta6JII/IIIe 3.
K COKpaIHéHHBIC HanMCHOBaHMHA (1)0pM TCKYILICI'O KOHTPOJIAA KU aTTCCTAlINN PA3JCIIOB!:

T - AyauTOpHOE TeCTHUpPOBAHUE,
IIp - [Ipe3enranus,

13 - JloMaiiiHee 3ajaHue,

JIP - JlabopatopHas pabora,
Komn - KomnokBuym.

") MakcumanbpHas cyMMa 0aiioB, KOTOphIE CTYJEHT MOKET HAaOpaTh B TEUEHHUE
ceMecTtpa, paBHa 60, BKIIFO4as OajuIbl 3a MOCEIICHUE M aKTUBHOCTD Ha 3aHSATHH (CM.
tabmuiy 11)

") B TeueHue cemMecTpa CTYAEHT JOJKEH BBIIOIHUTH YeThipe JIP (06mmii 00bém — 18
yac.). [logpoGnass wuH}oOpMalus o0 TPOBEACHUH JA0OPATOPHOTO TMPAKTUKyMa
NPUBOJUTCS HIKE MOJT CIIMCKOM JIabopaTtopHbIx padoT (Tabmuia 6).

B rpade /I3 ykazan cpok Bblauu 3aaHusl, CPOK BBITIOJIHEHUS Kaxaoro /(3 - 3 Hexenu.
B rpade T ykazan cpok npoBeJeHUsI TECTUPOBAHMUSI.

B rpade I1p ykazan cpok BbIJauM TEMbI IPE3CHTALNH. 3AIIUTA IPE3CHTALINH
MIPOBOJIUT-CS HA ayIUTOPHBIX 3aHATHUSAX B JBE MOCIICTHUE HEACIIA CeMeCTpa.



5.1.2 Coneprxanue TMCUMILVIMHBI B 4-M yueOHOM cemecTpe.

CopeprxaHue JeKIUi, MPAKTUIECKUX 3aHATUN U JJaOOpaTOPHBIX padboT B 4-M yuel-
HOM CEMeCTpe IpeicTaBIeHO B Tabnuiax 4-6.

Tabmuma 4. Jlekunu B 4-M yueOHOM cemecTpe (TpyaoEMKOCTh — 32 4ac).

No Tema/ o
Coz:ep;xaHHe JICKIIMOHHBIX 3aHATHUHU 4achbl
ILIL| pa3men
1 2 3 4

Pa3zgen 1. Onruka

Jdexyua Nol ['eomempuueckas onmuxa (caMOCTOATENBHO).

Tema 1 3aKOHBI OTPAKEHUS U MPENIOMJICHHUS. SIBIEHHE TIOJTHOTO BHYTPEHHETO OTpa)e-
Hust. Bonokonnas onrtuka. [Toctpoenne n3o0paxeHuil B IiIockoM 3epkaine. [Ipo-
XO0XJIEHHE CBETa Yepe3 IUIOCKONapaJIeNIbHyIO IIIACTUHY U IPU3MY.

1 JIunzbl. XapaKTepUCTHKH JIMH3BI: ONITHYECKas Och (TTaBHas ¥ mobouHas), GoKyc, 2
¢bokycHoe paccTosiHUE, (hOoKaNbHasl INIOCKOCTh, ONTHYecKas cuna. @opMysa TOH-
KOH JTMH3BL. YBenndenne TuH3bL. [locTpoeHne nzobpakenuit B mua3ax. OnTrye-
CKue MpHOOPBI: JyIla, MIPOSKIMOHHBIN anmapar, poToanmnapar, MUKPOCKOII, Teje-
ckor. ['1a3 yenoBeka ¥ ero HeJOCTATKH (0IM30PYKOCTh U TATbHO30PKOCTB).

Jexkyuna No2  Dnexkmpomacnumnas npupooa ceéema. Humepgepenyus ceema.
JBolicTBEeHHOCTh pupoabl cBeTa. CBeToBas BojaHA. COOTHOIIECHUE MEXTY MOKa-
3aTesleM NPEJOMIIEHUS U CKOPOCTBIO CBETa B BEILECTBE. DKCIEPUMEHTAIbHOE
ompezaeneHue ckopoctu cBera. OnbiTel O30 1 MaiikenbcoHa (HE3aBUCUMOCTh
CKOPOCTH CBETa OT ABIKEHUS UCTOYHUKA). IHTEepdepeHIus cBeTa u CriocoOkI ee 2
HaOmroneHust. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. Pacuer
UHTEePPEPEHIIMOHHON KapTHHBI OT ABYX UCTOYHUKOB (onbIT FOHTa), yCIoBUs HH-
TepepeHIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB, ONITHYECKas AJIuHA MyTH. UH-
TepdepeHiys cBeTa B TOHKHX 1ieHkax. Konpua Hetotona. [Ipumenenue siBneHus
unrepdepennnu. Marepdepomerpsl. [IpocBeTnenne onTuku

Hexyusa Ne3  JJugppaxyus ceema

2 Hdudpaxnus cBera u ycnosus ee HaOmoaenus. [Ipunmun [rolirenca - @penedns.
Tema 2 Meron 300 ®penens. ['papudeckuii MeTON CIOXKeHHs aMIUTATYI. Judpaxims
@peHens Ha KPYIJIOM OTBEPCTUH U TMCKE. 30HHAS IUIACTHHKA. 2

Hudpaxnus Opayrrodepa Ha 0THOM MIETH U HA TUPPaKIHOHHON peméTke. Paz-
pemaromas CImocoOHOCTh ONTUYECKUX NpuOopoB. Judpakuus Ha mpocTpaH-
cTBeHHOH pemnietke. @opmyna Bynsda-bparra. ['onorpadwus.

Jexyusn Ned  [lonspuzayus, oucnepcus, no2noujeHue u paccesnue céemd.

EcrtecTBeHHbI 1 nonsipu3oBaHHbIM cBeT. 3akoH Maitoca. [lonsipusanus cBeta
MIpU OTPaKEHUU U IpesoMiieHus. 3akoH bproctepa. Bparmienue miockocTu mo- )
nspuzanuu. [lonspusaimonnsie npuOopsl. CriocoObl HAOIIOACHUS JTUCIICPCUU
cBeta. llpu3marndeckuii u TUPaKIIUOHHBINA CIEKTPBL. DIEKTPOHHAS TEOPHSI JIHC-

nepcuu cBeta. HopmanbHast u anHomManbpHas aucnepcusi. 3akoH byrepa.

Jexkyua Ne5  Tennosoe uznyuenue.

3 3 TennoBoe u3nyueHue U JMOMUHecUeHIMs. McnyckarenbHas U oromareibHas
Tema CHOCOOHOCTH Tel. AOcomoTHO yepHoe Teno. 3akoH Kupxroda. Pacnpenenenune 2
SHEPIrUU B CIHEKTpEe HM3JIy4eHHs aOCONIIOTHO 4YepHoro Tena. 3akoHel Credana-

Bonbumana u Buna. Kanrosas runoresa u popmysna [lnanka. @oToHBI.




Tabn.4 (m

POJIOJIKEHUE)

2

3

Tema 3

Jexyusa Neb6 Keanmoswvie ceoticmea uziyuenus..
Buemnuit  hotoaddext u ero 3akonsl. Padoter A.I'. CroneroBa. YpaBHeHHE DitHA
mreitHa st Gotodddexra. OnpiT bote. Onbir Modde u JodpoHpaBosa. Topmo3s-
HOE peHTreHoBckoe u3nydenne. dddexr Komnrona. JlaBnenne cera, onbitel [1.H.
JleGenesa. [lyanusm KOPIyCKYISAPHBIX U BOTHOBBIX CBOWCTB 3JIEKTPOMArHUTHOTO
W3ITyYCHHUS.

Pasznen

2. J1eMeHTbl aTOMHOM (pu3NKH

Tema 4

Jekyusa Ne7. Knaccuueckue mooenu amoma.

PasButue npeacraBieHnii 0 ctpoeHnu atomoB. OmbiTel Pesepdopma 1o pacces-
HHIO O.-4acThll. SlaepHass mojenp aroma. HeaoCTaTKH KIacCHMYECKOW MOJEITH
aroma.

Tema 5

Jlexyun N8 Tloctynatet bopa. Boposckast Teopuss aroma Bozjopoma. OmbIT
®panka u ['epria. 3akOHOMEPHOCTH B aTOMHBIX criekTpax. O0o0eHHas Gopmyna
banemepa u ee pusmueckuit cmpict. 3aTpyaHenus Teopun bopa.

Pa3nen

3. OcHOBBI KBAHTOBOI (PM3UKHU

Tema 6

Jexuyuu NeNe9,10.  Dnemenmor kK6anmosou mexaHuxu.

OnbiTHOE 000CHOBaHHE KOPITYCKYJSPHO-BOJHOBOTO Jyaji3Ma Marepuu. [ wumo-
te3a Jlym-ne-bpoiinsa. HeoObrunsie cBoiicTBa Mukpoyactuil. COOTHOIICHHE He-
onpexaeneHHocteil [ eizendepra. CocrosHMe MUKpoUdacTHIBl. BoaHOBas GyHKIHS
U ee craructudeckuii cmbica. Oomee ypapaenue llpenunrepa. Ypasuenue Llpe-
JIMHrepa JUisl CTAlMOHAPHBIX cocTosAHMM. YacTulia B 0THOMEPHOM IPSAMOYTOJIbHON
«TOTeHNHUATBHON siMe». [IpoxorkiaeHre JacTHIlpl Yepe3 MOTeHIUAIbHBIN Oaphep.
TonHenbHBIH 20 dexT. [[apMoHHYeCKHH OCIIMIUIATOP B KBAHTOBOM MEXaHHKE.

Tema 7

Jexyuu Nell Amom 60dopooa é keanmogoui mexanuxe.
KBanToBast Teopus atoma Bogopoza. Ksanrossie uncina. [IpaBuna or6opa. Ontu-
YECKHUE CIIEKTPHl M YPOBHU HSHEPTUM IIEIOYHBIX MeTauioB. CIHH 3JeK-
tpoHa. OnbIT HlTepHa u I'epnaxa. D dekr 3eemana.

Tema &

Jexuyuu Nel2 Munozosnexmponnvle amomoi.

CTpyKTypa 3J€KTPOHHBIX YPOBHEH B clH0XkHBIX aToMax. [Ipuanun [Maymu. [lepuo-
nnueckas cucrema JI.M1. MenneneeBa. Pacipenienenue 31eKTpOHOB 110 YPOBHSIM B
MHOTO3JIEKTPOHHBIX aTOMax. XapaKTEpPUCTUYECKOE PEHTT€HOBCKOE MH3ITyueHHeE.

3akoH Mo3nu. DHeprust MosIeKynbl. MoJleKyJIspHbIE CIIEKTPBI.

Pa3nen

4. Sinepnas pusuka

Tema 9

Jexyuu NeNo14,15,16.

CsoiicTBa cTaOMIBHBIX siep. CocTaB sipa U ero XapaKTepUCTHKH. MI30TOTBI.
B3aumMozeiicTBUE HYKJIOHOB, MOHSTUE O CBOMCTBAX U MPUPOJIE SACPHBIX CUJL.
Hedext macc 1 dHeprus CBsi3u sifpa. Y AedbHas SHEprHst CBsA3U. Belienenue sHep-
TUU IIPU JEJICHUU TSHKETIBIX SIAEpP U IPU CUHTE3€ JIETKUX.

PannoaktuBHbBIN pacnan. 3aKOHBI paJUOAKTUBHOIO pacnana. AKTUBHOCTh. Oc-
HOBHBIC BHJIBI PAIMOAKTUBHOCTH M CXEMHBI pacnaaoB. PannoakTuBHBIE CeMeii-
cTBa. B3aumonencTBre 3apsyKEHHbBIX YaCTHL], FTaMMa-KBAHTOB U HEHTPOHOB C Be-
IIECTBOM. SliepHbIe peakiui 1 0COOCHHOCTH X MTPOTEKAHUS. DHEPTHS PEaKIIHH.
Peakiuu Ha HeliTpoHaX. Peakius nejaeHus saep ypaHa u ee ocodenHoctu. Len-
Has peaknuda. Koaddumment pazmuoxkenus. Kpurtnueckas macca. Y CTpoicTBO
MPUHLUIIBL PaOOTHI siIepHOTo peakTopa. TepMosaepHbie peakiuu. MeToabl peru-
cTpanuu u3nydeHuil. buonornueckoe aelcTBue u 3amuTa ot u3nydeHui. [pume-

HEHME U30TONOB M M3ITy4YeHUU. SnepHasd u TepMosiJiepHas SHEpreTrKa.
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Tabnuma 5. [IpakTuyeckue 3aHATHS B 4-M y4eOHOM cemecTpe (Tpya0EMKOCTh — 32 4ac).

HNI(_')I Tema/paznen Conepsxanue npakruueckux 3ausatuit (I13) Yyachl

Paznen 1. OnrTuka

1 |Temal I13NeNel,2. T'eomeTpruyecKast ONMTHKA. 4

2 Tema 2 T13NeNe3,4,5. BoiiHoBas onTUKa. 6

3 |Tema3 I13NeNe6,7. KBaHTOBAasI ONTHKA. 4
Pazgen 2. DiaeMeHTHI aTOMHON (PU3NKH

4 | Temab I13Ne8. Mopens atoma bopa. 2
Pazgen 3. DiemMeHTHI KBAHTOBOM (Pu3uKm

5 | Temaé6. T13NeNe9,10. DneMeHTHI KBAaHTOBOM MEXaHUKHU. 6

6 | TemaT7. I13Nel 1. Atom BogOpOIA. 2

7 | Tema 8. I13Ne12. MHOTO9JIEKTPOHHBIE ATOMBI. 2
Paznen 4. DiaemeHTHI siiepHOil puzuKn

8 | Tema 9 | I13NeNe14,15,16. DneMeHTHI sSAepHON (DU3UKH. | 6

Tab6muma 6. Jlaboparopusie paboTsl (JIP) B 4-M yaeOHOM cemecTpe (TPYa0EMKOCTh —
16 gac).

0 H
N Tema/paznen Hanmenosanune JIP OMep
IL.1I. paboThI
1 | Tema 1 JlaGoparopubiii kommeke no ontuke JIKO-1. I'eomerpuueckas Nol
OIITHKA.
2 Jlaboparopubiii kommeke no ontuke JIKO-1. UnTepdepennusi. Ne2
3 JIaGopartophslii kommiieke no ontuke JIKO-1. [Tudpakius. Ne3
4 Tema 2 JIaGoparopubiit kommeke no ontuke JIKO-1. INonspuzanus. Nod
5 Omnpenenenne JJIMHBI CBETOBOM BOJIHBI C IOMOILBIO KoJer Hpro- Nod0
TOHA. _
6 | Temas Onpenenenne noctossHHON Pundepra Ne48

CrynenTts! BeINOJMHAIOT 4 JIP Mo uHAMBUyanbHOMY rpaduKy U3 CIHCKA, MpPUBE-
néuHoro B Ta0:.6. J{nsa npoeaenus JIP orBonutcs 4 3aHatus (MpOAOKUTEIBHOCTBIO
1o 4 yaca Kaxmoe).
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5.1.3 Crpykrypa IMcUMIIMHBI B 5-M y4eOHOM cemecTpe
(2-M cemecTpe H3yueHHs).

Tpynoémkocts - 4 3ET, 00béM - 144 gac., opMa UTOTOBOTO KOHTPOJIA - SK3aMEH.

Tabmuma 7. CTpyKTypa AUCIUIUIMHBI B 5-M Y9€OHOM ceMecTpe.

Buer yaeOHBIX 3aHATHH, H UX

% ~" = |
TPYIOEMKOCTH (B Yacax) E * g E’
g 2 3 5
= = g - =
§ = = k=) ] =
= = = ~ ~ = =
w = ] < 2~ g — g 5
Ne HasBanue Tembl/pa3aena z = o i s B 3 =S 3 =
n/n y4€OHON JUCIUIIIMHBL = o o 2 5 5 E* % 9 % = 9 %
S| 2| 2 |gfs8/ e |g7|F |E7
o) 8 o < S = o
22| 8| Si68 = |§ |2 |¢
= S M q <] = = S 4
= 2 y = =] 3 S =
1 e} § < > = = =
s ta} 1 O i E < =
= < -t < = ~
= = =
1 2 3 4 5 6 7 8 9 10 11
Paznea 1. Kpucraniorpadgus
1 Tema 1. DeMeHTBI KPHCTAILIO- 4 4 ) 4+3 | 1312 1) 5+8
rpadum. - = TIp(2 1) =13 | v-via
5 Tema 2. THIIBI XUMHUYECKOU 4 4 1
CBSI3U B TBEPJIBIX TeJIax.
Pa3nen 2. 3onHas Teopusi TBEPABIX Te
Tema 3. OCHOBBI 30HHOU TEOPHH 4+1
3. i e - | TS| ms2e6 ) 5
TBEPIBIX TEI. =
***) V- VK-1
Telv'l'a 4. Knaccuduxauuns 5 149+1 Komt | 345
4. TBEPIBIX TENl Ha OCHOBE 30HHOM | 2 2 - _ T1(78m) | (11 _
TEOPHUH. Ha) -
Paznen 3. ®usnueckue cBoiicTBA TBEPABIX TeJl
. 4+1
5. | Tema 5. TemoBsle CBOMCTBA. 4 4 _ J33(8 nx) 5
***) —
6. Tel\/{'a 6. DnexTpruyeckue 8 8 2 vyl
CBOMCTBA.
. 1+2
7. | Tema 7. MaraurHsle CBOMCTBA. 8 8 _ T2(14 1) 3
8. | Bcezo ¢ cemecmpe: 36 |36 | 18 | - 1 60
9. | Okzamen: 40
10. | Hmoczo 3a cemecmp: 36|36 | 18 | - 18 100

[Tosicuenus k Tadmuie: 0003HAYECHUS AaHAJIOTUYHBI 0003HAUYEHUSAM B TaOJIHIE 3.
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5.1.4 Conepxanue THCUMILIMHBI B 5-M y4eOHOM cemecTpe.

Coneprxanne yaeOHBIX 3aHATHH 5-TO ceMecTpa MPEACTaBICHO B Tabimiax 8-9.

Tabmuma 8. Jlekuuu B 5-M yue6HOM cemecTpe (TpyaoémkocTs — 20 dac.)

Ne

IL.II.

Tema/
pasznen

Coneprxanue NTEeKIIMOHHBIX 3aHATUN

gac

2

3

Pasznen

1. Kpucramnorpagus

Tema 1

Jexuyuu NeNel,2 Dnemenmor kpucmannozpagpuu.

MOHOKPHUCTAIUTBI, TOJUKPHUCTAILIBI U aMOP(HBIE Tesa. AHU30TPOITHOCTh MOHO-
KPHCTAIJIOB M M30TPONHOCTH MONHUKPUCTALIOB M amopdueix Ten. [Ipoctpan-
CTBeHHas perretka. Kpucrammorpaduieckue CUMBOIIBI IS y3JI0B, IIOCKOCTEH U
HampaBiaeHui. {udpaknns B KpucTauiax u oOpaTHas permeTka. Moenb TBEPIoM
ynakoBKH mmapoB. DnemeHTapHas stueiika. ['TIY, 'K n OLK pemerku. 'eomer-
pHUECKHE XapaKTepPUCTHKH perieTkd. Hambornee pacnpocTpaHeHHBIE CTPYKTYPHI
KpuCTaUTOB. KprcTanmnieckne CUCTEMEI.

Tema 2

Jexyuu NeNe3,4  Tunvi xumuueckoii cés3u 6 meépovix menax.
KoBanentnas cBs3p. Monnas cBsa3b. Metamnuyeckas cBsi3b. CBsizb Ban-nep-Ba-
aJbca.

Pa3znen

2. 3oHHas Teopus TBEPABIX TeJl

Tema 3

Jexyuu NeNe5,6,7  Ocrnoswl 30nH01 meopuu meépovix mei.

KBanTOBast Teopus cBOOOAHBIX BIIEKTPOHOB B MeTaivie. [loHATHE 0 KBAaHTOBOH
cratuctuke boze-DitHiurelina u ®epmu-dupaka.

Ounepretuueckue 30HbBL. [lpunmun [laynu. Ouneprus @epmu. DyHKIUA
pacnpenenenus Oepmu-Aupaka. TemnepaTypHast 3aBUCUMOCTh YpoBHI Depmu.
ITnoTHOCTE cocTostHUH 3nekTpoHOB. [loHas 3HEeprus CBOOOIHBIX 3JIEKTPOHOB.

Tema 4

Jekyusa Ne8 Kraccupuxayus meépovix men Ha OCHO8E 30HHOU Meopull.
BanenrtHas 30Ha, 30Ha IPOBOAMMOCTH, 3alpelieHHas 30Ha. DddexTuBHas Macca
anextpona. [lonsitue npipku. 3oHHas cTpykrypa B Ge u Si. Bnusinue npumeceii u
BHEILIHHUX MOJICH Ha SHEPIreTUYECKUH CIIEKTP HJICKTPOHOB B KPHCTAILIE.

Pa3nen

3. ®u3nyeckue cBOMCTBA TBEPABIX TeJl

Tema 5

Hexyuu NeNe9,10 Tennosvie ceoticmea meepovix mei.

Knaccuueckas Teopus TeruoeMkocTy. 3akoH Jromonra u [Itu. Hemocrarku kiac-
CHYECKOT0 ONICAaHUS TEIUIOEMKOCTH TBEPAOTO Tena. OHOMepHBIe KoJeOaHus 0/1-
HOpOJIHOW cTpyHBL. BomtHOBOE ypaBHeHUe. Y paBHeHHE BOJTHBI. CKOPOCTH BOJHBI.
Crosiune Bostubl. Kosebanust OqHOATOMHOM JTHHEHHON nenouku. Onruueckass u
aKyCTHYECKasi BETBH KoJicOaHui. DOHOHBI — 3JIeMEHTapHbIC BO30YKICHHS B TBEP-
oM tene. Teopus TeroeMkocTy DiiHinTeiHa. HenoctaTku Teopun DUHIITEHHA.
Teopus Teroemkoctu Jlebas. Temneparypa Jlebas. O0nacTu npuMeHEHUS MOJIC-
neit Diinmrerina u Jlebast k TBepapIM TenaM. TermionpoBoaHOCTh. 3akoH Dypbe.
duznveckuii cMbIcT K0 (PUIIMEHTA TETUTONPOBOTHOCTH. TeIIOBOE paciinpeHre
TBepAbIX Tesd. KoapuimenTsl rapMOHHYHOCTH U aHTapMOHUYHOCTH. Temrepa-
TYPHBII KOXQQUIIMEHT JIMHEHHOTO PACIIMPEHUSI.

Tema 6

Jexyuu NeNell1,12,13,14 Dnexmpuueckue céoticmea meépovix mei.
ONeKTpOHHBIE 30HBI B MeTauiaXx. KBaHTOBasg TeopHs 3IEKTPOCONPOTUBICHHUS.
Co0cTBEeHHBIE W PUMECHBIE MTOTYNIPOBOAHUKHN. AKIIENTOPHAS W TOHOPHAS TIPH-
Mech. Pacnipenenenus Hocurtenen 3apsia B BAJIEHTHOW 30HE M 30HE MPOBOJIUMO-
cru. [InotaocTs coctostamii p(E). 3ouHas nuarpamma. P-n mepexon. IlomympoBo-
HUKOBBIA anon. Tpansucrop. Pabota Beixoga. KoHTakTHast pa3HOCTH MOTEHIMA-
noB. TepmosnekTponHas amuccus. TepMosnekTpuueKkue siieHus: 3G eKTs 3ee-
Oeka, IlenbTheE.
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1 2 3 4

Jexyuu NeNol15,16,17,18 Macnumnvie ceéoticmea meépovix mei.

Tema 7 Knaccudukarus maraetukoB. Kitaccuueckast Teopus mapaMarHeTu3Ma 1 quamar-
Hetusma. @eppomarnerusm. Temneparypa Kiopu. TemneparypHast 3aBUCUMOCTD
HaMarHH9YeHHOCTH HACHIIeHH heppoMaraeTrka.. 3akon Kropu-Beticca. KBanTo-

! Bast Teopus peppomarnernsma. OOMenHoe B3aumoeiictere. Poib 3d aiekTpoHoB 8
B (heppomaruetusme Fe, Ni, Co. HoBrle MarauTHble MaTepuaiibl. KpruBas Hamar-
HUYCHUS. FI/ICTCpe3I/IC. Ocraro4yHasi HAMarHM4EHHOCTbL W KOSpUETHBHAA CHJIA.
TIpakTHyueckoe NpUMEHEHHE MarHUTHBIX MaTEpPUaJIOB.
Ta6muma 9 IlpakTuyeckue 3aHATHS B 5-M y4eOHOM ceMecTpe
(Tpynoémxocts — 34 yac.)
No Tewma/ .
Copepxanue npakrtudeckux 3ansrui (113) qac
ILIL.| pazjen
Pa3nea 1. Kpucraaiorpagpus
1 | Temal [13NoeNel,2. DneMeHThI KpucTaIIOrpadu. 4
2 | Tema?2 IT13NeNo3, 4. Turibl XUMUYECKOM CBSI3HM B TBEPBIX TEJIaX. 4
Pa3nen 2. 3onHas Teopusi TBEPABIX Te
3 | Tema3 [13NeNe5,6,7. OcHOBBI 30HHOI TEOPUH TBEPBIX TEIN. 6
4 | Temad4 | [13Ne8. CTpyKTypa 30H TBEP/IX TEI. 2
Pa3nes 3. ®usnueckue cBOMCTBA TBEPABIX TeJl
Tema 6 I13NeNe9,10. TeruioBbie CBOMCTBA TBEPBIX TEI.
Tema 7 I13NeNo11,12,13,14. DnekTpuuecKue CBOMCTBA TBEPABIX TEIL. 8
7 | Tema 8 I13NoNe15,16,17,18. MaruuTHBIC CBOMCTBA TBEPBIX TEII. 8

JlabopaTopHbie paboTHI B 5-M yueOHOM ceMecTpe (TpyaoéMkocTh — 16 gac.)

B TeueHune cemecTpa CTyJEHTHI BHIIIOIHSIOT B KOMIIBIOTEPHOM Kilacce 4 BUPTYyallb-
HbIX JIP (10 4 wac. kaxaas) 1o MHIUBUAyIbHOMY rpaduky. Ha oTnenpHOM 3aHITHN
(2 gac.) CTyI€HTHI 3alTUIIAIOT CBOU PaOOTHI.

6. O0pa3oBaTe/ibHbIE TEXHOJOTHH

[Tpu peanuzainuu nporpaMMbl TUCIUTUTHHBI «Du3uka. M30paHHbIe T1aBbL.» UCTIOb-
3YIOTCSI pa3IM4HbIe 00pa30BaTeNIbHbIC TEXHOJIOTUN. PEKOMEHaIuu Jj1s Iperno1aBaTess
M0 HMCIOJIb30BaHUI0 MH(pOpMaIMOHHO-00pa3oBarenbhubix TexHonorun (MOT) conep-

xatcs B «IlonoxxeHnn 00 OpraHU3allMOHHBIX (OPMAX U TEXHOJOTHIX 00pa3oBaTENb-
Horo npouecca B HTU HUAY MUDN».

AyauTOpHBIE 3aHATHUS TPOBOJATCA B (PopMme JNEKIHi, MPaKTUYECKUX 3aHSATUH U
Ja0opaTopHbIX paboT. Jleknuu W TmpakTHYecKue 3aHATHS mpoBoiarcs Ha 90% c
HCIOIb30BaHuEM mpoekTopa U Ha 10% ¢ MCcnoabp30BaHUEM MHTEPAKTUBHOM JTOCKHU. 1o
KaKIoi Tteme Kypca «@usuka. M30panHbie rnaBe»  uMeeTcs — HAOOp
npe3eHTauuid/cnanoB. Yacte 3ansaTuii, onpenenéHHas Pabounmm ydyeOHBIM IUIaHOM
(PVYII), npoBoAUTCS] B MHTEPAKTUBHOU (popMe.
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JIJisi KOHTPOJSl YCBOEHMSI CTYJEHTAaMHU pPa3leioB JIaHHOTO Kypca BBIMOJIHAIOTCS
JIOMAIlTHUE 3aJaHusl, a TakXKe MPOBOAUTCS ayJUTOPHOE TECTUPOBaHME: Ha Kadempe
chopmupoBan crienuaiabHbil 0ank KUM B anexTpoHHoM (opmare.

CamocrositensHas padora (CPC) crynenToB pernamentupyercs «llojoxxenuem o0
OpraHu3alMd caMOoCTOsITeNIbHOM paboThl cryneHtoB B HTU HUAY MUOU». CPC
BKJIIOYaeT B ce0sd mpopabOoTKy JIEKIIMOHHOIO M MPaKkTHUYEeCKOro MaTepuaia ¢
HCII0JIb30BAaHUEM PEKOMEHAYEMOM JIUTEepaTyphl (YUEOHMKOB U METOIMYECKUX MTOCOOUM
0 KypCy), TOATOTOBKY K J1a00paTOPHBIM paboTaM, KOHTPOJIBHBIM TECTaM, BHITIOJTHEHUE
JIOMAIIHUX 33JIaHui U TIOJATOTOBKY MPE3eHTALIH.

JIns MOBBIIICHUS] YPOBHS 3HAHHMM CTYAEHTOB 10 Kypcy «®Pusuka. M30paHHBIC
TJIaBBI» B TEUCHHE CEMECTpa OPTraHU3YIOTCS KOHCYJIBTAIMH MIpenoaaBaTesiei kadeapsl
¢buzuku. Bo BpeMs KOHCYNIBTAIMOHHBIX 3aHATHNA MAETCA pPa3bICHEHUE CIIOXKHBIX
TEOPETUYECKUX PA3/IENIOB; aHAIU3UPYIOTCSA aJrOPUTMbI PEMICHUS 33/1a4 U3 JIOMAIIHUX
3a/IaHUI; TPUHUMAIOTCS 33]I0JDKEHHOCTH 10 TECTOBBIM pabOTaM.

B Hauane KaXIoro cemectpa BCE CTYACHTHI O0OECHEYMBAIOTCS AJICKTPOHHBIMU
BepcusiMU KadepalibHbIX METOAMYECKUX MocoOuii 1o uzydaemomy Kypcey st CPC.

7. OueHka pe3yJbTATOB Y4€OHOIi 1eATEJIbHOCTH CTY/IEHTOB

OreHka yueOHO! 1eATeNbHOCTH CTYJEHTOB 00ECIIEYNBAET MPOBEPKY OCBOCHMSI TLIa-
HUPYEMBIX PE3yJIbTaTOB 00y4YeHMs (KOMIETEHLIUH M UX MHAUKATOPOB) MOCPEICTBOM
MEPOIPUITHIA TEKYIIET0, pyOeKHOI0 U MPOMEKYTOUHOTO KOHTPOJIS MO JTUCIUILIUHE.
Jlnst aToro ucnosedyercs poua oueHoUHbIX cpeacTB (POC), B KOTOPOM HCHOIB3YIOTCS

pa3JIMuHbIE CPEJICTBA TEKYILETO KOHTPOJIS U MPOMEXKYTOUHON aTTecTaluu (CM. TabIuIly
10).

Tabmuua 10. CBsi3b MeXy POPMUPYEMBIMH KOMIIETCHIIUSIMU U
(opMaMK KOHTPOJISI UX OCBOCHHSI.

Komnerenmus WHaukaTopsl JOCTHXKE- dopma TeKyIero KOHTPOJIs U
HHSI KOMIIETEHIUU aTTeCTaIliy Pa3J/IeioB
- Pabora ¢ KoHCIIEKTaMH.
VK-1 3-YK-1, - YerHbIi onpoc.
V-VK-1, - Bemonuenue /13.
B-VK-1 - OTBeTHI Ha BONIPOCHI TECTOB.
- BeimosiHeHue 1abopaTopHBIX pa-
0OT.
OINK-1 3-OlK-1, - [TonroToBKa M BBICTYIUICHHE C
Y-OIIK-1, Mpe3eHTalMEN.
B-OIIK-1 - Ko/tokBuyM B cepeiHe ce-
MecTpa.
(Cm. Tabmumy 1.) - 3a4éT (MM PK3aMeH) B KOHIIE Ce-
MecTpa

dOC odopmiieH B Buje npuioxxkeHus [11 k HacTosieit mporpamme.
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J171s HeTpepbIBHOM KOTMUECTBEHHOM OLIEHKH pa0OThI CTY/IEHTAa B TEUEHUHU CEMECTpPa
UCTIOJIB3YeTCsl OaNIbHO-PEHTHHIOBAsI CUCTEMA, TIPEJICTABICHHAS B MpHioXkeHuu 112,

8. YueOHo-MeTOANMYecKOe H HHPOPMALMOHHOE 00ecleYeHne
y4eOHOM AUCHUILINHBI
8.1 IlepeueHsb JMTEPATYPbl, HEOOXOAUMOI /151 OCBOCHHMS TUCIHUTLIUHBI

1. CasenbeB U.B. Kypc obmieit ¢pusuku. T.3. KBanToBas ontuka. ATomHas pusuka.
duznka TBEpAOTo Tena. [DNEKTPOHHBIN pecypc] : yueOHoe mocodue. — DIek-
TpoH. naH. — CI16.: Jlanp, 2021. — 318 c. —I'pud: Jonmymeno Hayuno-meroau-
YECKUM COBETOM 110 ¢pusnke MuHHCTEpCTBa 00pazoBanus U Hayku PO B kauecTBe
y4eOHOT0 MOCOOus ISl CTYACHTOB BBICIITUX YY€OHBIX 3aBEACHUN, 00YJarOIIUXCsI
M0 TEXHWYECKUM W TEXHOJOTHYECKHM HampaBieHHsM.- Pexxum poctyma: DbC
«JIanpy:

T3 -http://e.lanbook.com/books/element.php?pll_id=2040.

2. ®Ou3rka MOAYIbHBIN Kypc (711 TEXHUYECKUX BY30B).

[DnexkTpoHHBIN pecypc]: yueOHoe mocodue ayist 6akanaBpos/Ocenequuk FO.C.,
Camoinenko I1.M., Tounnuaa T.H. .— DnexTpoH. TekcToBbIE NaHHbIe.—M.: 13-
natenbcTBO «FOpaiit), 2019.— 526 ¢.— (bakamaBpuar. bazossrii kypc). — ['pud:
pek. YMO 1o yHUBEPCUTETCKOMY MOJUTEXHUUECKOMY 00Pa30BaHUIO B KAU€CTBE
y4eOHOr0 MocoOus JUIsl CTYAE€HTOB TEXHUYECKHUX BY30B. -

Pexum noctyna: http://www.biblio-line.ru - «3BC IOpaiiT» (110 maposo).-

ISBN: 978-5-9916-2762-7, 978-5-9692-1458-37.1.3

3. PykoBOCTBO K pelieHuro 3a1a4 no Gpusuke.

[DnexkTpoHHBIHN pecypc]: yuebHoe mocobue s 6akanaBpos/ Tpodumosa T..—
DJNEeKTPOH. TEKCTOBBIE JAaHHbIe. — 3-€ U3J., uctp. u gon. —M.: U3naTenbcTBo
«IOpaiit», 2025.— 256 ¢.— (bakanaBpuar. bazossiii kypc). — ['pud: pex. MO
1 Hayku PO B kauecTBe yueOHOTO MOCOOHS TSI CTYIEHTOB BY30B, 00YJarOIINXCS
M0 TEXHUYECKUM HaIpaBIICHUsIM.- PexxuM focrtyma:

http://www.biblio-line.ru. «3BC IOpaiit» (mo maposmo).-ISBN: 978-5-9916-
3430-4

4. Kysneno C.U. Kypc ¢pusuku c npuMepamu pelieHus 3aaau.

Yacts III. Ontuka. OCHOBBI aTOMHOM (DM3UKU M KBAHTOBOW MexaHUKH. Du3nKa
ATOMHOTO SI7Jpa M AJIEMEHTAPHBIX YacTHIl [ DJIEKTPOHHBIN pecypc] : yueOHoe To-
cobue. — DnektpoH. gad. — CII6. : Jlanp, 2022. — 336 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=53685 — 3arn. ¢ skpaHa—
OBC «Jlaub» (HOCTYM MO MapOIIIO).

I'pud: Homymeno HMC no ¢uszuke Munncrepcra o6pazoBanus u Hayku PO B
KauecTBE y4eOHOro mnocoOus MJig CTYACHTOB BY30B, OOyYalolmuxcs 1o
TEXHUYECKUM HaIpPaBJICHUSM MOJATOTOBKHU U CHEIIMATIBHOCTSIM.
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5. Tpodumona T. U. Kypc ¢usuku [Tekcr]: yue6. mocobue ans Byzos / T. U. Tpo-
dbumoBa. - 6-e u3m., crep. - M. : Beicmas mkoia, 2025. - 542 ¢. — I'pud: pex. MO
P® B kadecTBe y4eOHOTO MOCOOHS JJII MHKCHEPHO-TEXHUYCCKHUX CIEIIHAITBHO-
cteit By30B.- ISBN 5-06-0036340 — Pexum nocrymna:
https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-559650

6. Tpopumona T. . Kypc dbuszuku. 3agauu u pemenus [ Tekct]: yued. mocodue st
By30B / T. 1. Tpodumona, A.B. dupcos. - 2-¢ uza., ucmnp. - M. : Akagemus, 2011.
- 592 c. — I'pud: non. MuHuctepcTBoM oOpa3oBaHust U Hayku Pd B kadyecTBe
y4e0. mocoOus CTYACHTOB By30B, OOYYAIOIIMXCS MO TE€X. HAMPAaBJI. MMOATOTOBKU U
cretl.- ISBN 5-06-0036340 — Pexxum gocryma:
https://miem.hse.ru/data/2012/04/10/1251363572/Trofimova_Zad_reschenia.pdf

7. AxunpmmH B.C. Ontuka [DnekTpoHHBIA pecypc]: ydeOHoe mocobue / B.C.
Axunbiiivg, H.JI. Uctomuna, H.B. Kanenosa [u ap.]. — Dnekrpon. nan. — CII6.
: Jlans, 2015. — 233 c. —
I'pud: non. HMC no ¢puzuke MunucrepctBa odpazoBanus u Hayku PD B kaue-
CTBE Y4EOHOro mocoOus AJig CTYJEHTOB BY30B, 00YYaIOLIUXCS 110 TEXHUYECKUM
HAIPABJICHUSM TOJITOTOBKU U CTIEIIMATTEHOCTSIM.

Pesxxum noctyna: http://e.lanbook.com/books/element.php?pll_id=56605 —

OBbC «Jlanb» (10 maposmo).- ISBN: 978-5-8114-1671-4

8. CapenreB U.B. COopHMK BOMPOCOB U 3a7a4 1Mo 00IIeH du3uke [DIEKTPOHHBII
pecypc] : yaebHoe nocobue. — DnekTpoH. nan. — CII6. : Jlans, 2025. — 292 c.
— I'pud: non. HMC no ¢usuke MunucrepctBa oOpazoBanus 1 Hayku PO B ka-
4ecTBE yUeOHOTO IMOCOOUS IJIs CTYACHTOB By30B, 00YJAIOIIHUXCS 10 TEXHUYECKUM
HanpasienusM, EH Hamnp. moaroToBKu v crieuanbHOCTAM. - Pexunm noctyna:
https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-560709

9. Owupranr E.B.
PykoBOACTBO K pelICHHIO 33/a4 MO Kypcy obOmiei (usuku [DNeKTpOHHBIN pe-
cypc] : yuebHoe mocoOue. — DNEKTpoH. JaH.— 4-e uz., ucnp.— CII0. : Jlans,
2009. — 349 c. — I'pud: gon. HMC no ¢pusuke MunmncTepcTBa 00pa3oBaHus U
Hayku P® B kauecTBe yueOHOTO OCOOHS JIJIsi CTYICHTOB BY30B, O0YJaIOIMIUXCS
M0 TEXHUYECKUM W TEXHOJOTWYECKUM HAIPABICHUSM U CHEIUATBLHOCTSIM.-Pe-
UM JOCTyTa:
https://ikfia.ysn.ru/wp-content/uploads/2018/01/Firgang1977ru.pdf

10. Kamamnaukos H.II. [IpakTukyM 1o pelieHuro 3aaad no oomemMy Kypey Qpu3uKH.
Konebanust u BonHbL. OnTHKa [DNEKTPOHHBIN pecypc]: yuebHoe mocooue/H.II.
Kanamnankos, H.M. KoxeBnukos, T.B. KoTeipiio [u ap.]. — DnekrpoH. nan 1-e
u3n. —CII6.: Jlanb, 2022. — 208 c. — I'pud: non. HMC no puzuke Munucrep-
cTBa 0Opa3oBaHus U Hayku P® B xauecTBe yueOHOro mocodus mo (usuke s
CTYJ€HTOB, OOYyYaIOMIMXCA 110 TEXHUYECKUM HANPABJICHUSIM U CIIEIIUATIBHOCTSIM. -
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https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-559650
http://e.lanbook.com/books/element.php?pl1_id=56605
https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-560709
https://ikfia.ysn.ru/wp-content/uploads/2018/01/Firgang1977ru.pdf

Pexxum pocrtyna (1o napoJito):
http://e.lanbook.com/books/element.php?pll id=38839 — DBC «Jlaupy. -
ISBN: 978-5-8114-1555-7.

11. KanamaukoB H.IT. TlpakTukym mo perieHuto 3aaad mo oomemy Kypey GU3uKH.
OcHoBBI kBaHTOBOM (pu3nku. CTpoeHue BemniecTBa. ATOMHAs U sifaepHas pu3nKa
[DnekTpoHHbIN pecypc] : yueOHoe nocooue / H.I1. Kanamnukos, H.M. KoxxeBHu-
koB, T.B. Koteipsio [u 1p.]. - DnekTpoH. aaH. - 1-e uza. - CIIO6. : Jlanb, 2022. -
238c. - Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=49468 - BbC «Jlaup» (1m0 ma-
poto):

ISBN: 978-5-8114-1651-6

8.2 Mertoanueckoe odecreyeHue

VYuebHas nucHUIIMHA obecrieyeHa yueOHO-METOAWYEeCKMMU Marepuanamu. B
oubnuoreunoM Qouje, IbC npeacraBieHbl HEOOXOAUMBbIE yUeOHbIE TOCOOUS COTIACHO
HOpMaTuBaM kHUroodecneyeHHoctu OI1.

8.2.1 Metoanyeckue pyKoBOJACTBA JJIsl IPOBeeHHs J1a00PaTOPHBIX
padoT mo Kypcy pusuku

MaccuB TEKCTOBBIX JOKYMEHTOB XpaHHUTCS Ha Kadeape Gu3nku

8.2.2 MeTtoauyeckne pyKOBOACTBA U MOCOOHS IJIs1 CAMOCTOSITEIbHOM
padoThI CTYJIEHTOB

MaccuB TEKCTOBBIX JIOKYMEHTOB XpaHHUTCS Ha Kadeape Gu3nku

8.2.3 TTeneueHn necvncoR MHMOODMATTMOHHO-KOMMVHUKATTMOHHOW
ceTu «IHTepHET», HEOOXOAUMBIX /1JIsl OCBOEHMSI JUCIMILTHHbI

HaunmenoBanue pecypca DNEeKTPOHHBIN azipec pecypca
Odunmaneaeiii caiit HTU HUAY MUOU http://nsti.ru
Ob6pazoBarenbHas mwiatdopma KOpaiit https://urait.ru/bcode/468952
CaiiT Poccuiickoli HAIMOHAIBHON OMOJIMOTEKH http://www.nlr.ru/
Ob6pazosarenbHblil nopran HUAY MUOU https://online.mephi.ru/
Hayunas 6mbnmnoreka HUAY MUOU http://library.mephi.ru/
Hayunas 6ubnuoteka e-library https://www.elibrary.ru/defaultx.asp
9BC «Jlanbpy https://e.lanbook.com/
OBC «IPRbooks» https://www.iprbookshop.ru/
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9. MarepuajbHO-TeXHHYeCKOe o0ecniedeHre YueOHOM 11 CUMNINHbI

9.1 OOecneyeHnne JeKIMOHHBIX M MPAKTHYECKUX 3aHATHIA:

- OOBIYHBIC ayAUTOPUH,

- ayJWTOPUH, OCHAIIEHHAS MPE3CHTAIIMOHHON TEXHUKOH (TIPOEKTOP, IKpaH, KOMITh-
I0TeP/HOYTOYK, );

- WHTEpaKTHUBHAS JIOCKA;

- KOMIUJIEKT 3JIEKTPOHHBIX IIPE3CHTAIUI/CIIali/I0B;

- BBIXOJ B ceTh “MHTEpHET .

9.2 Obecneuenue JaOOPATOPHBIX 3AHATHIA:

- CIleUUaTu3upOBaHHbIe JabopaTtopun Kadeapsl GU3UKH,

- HEOOXOIUMBIE

npuOOphl, YCTAaHOBKH, MHCTPYMEHTBHI JUIsl  MPOBEACHUS

($u3NYECKOTO NPAKTUKYMa,
- METOAMYECKUE MOCOOMS M PYKOBOJCTBA, KOTOPHIE BBIIAIOTCS CTyJAEHTaM 3a 2
HEJIEJIH 10 BBIOTHEHUS paOOTHI.
B Teuenue 1-ro cemecTpa U3ydyeHUs JUCUUIUIMHBI CTYIEHTHI BBINOJIHSIOT J1abopa-
TOPHBIN IPaKTUKYM B JJaboparopun «Ontuka u atomHas ¢puszuka» (ayd. 302 I'naBHbIi
KOPIIyC), OCHAIIICHHON 000py0BaHUEM, YKa3aHHBIM B TaOymie 12,

B Teuenne 2-ro cemecTpa M3ydeHUs AUCIHUIUIMHBI CTYACHTHI BBITIONHSIOT (hU3UYIEC-
CKUH MPAKTUKyM B KOMITbIOTEpHBIX Kiaccax (ayn. 102, 108 I'maBHbIN KOpmyc), OCHA-
IIIEHHON 000pyI0BaHUEM, YKa3aHHBIM B Tabnuie 13.

Tabnuua 13 Cenenust o abopatopHoil 6a3ze kadeapsl GU3NKU

Haumenosa-
HUE ITUCIHU-

HanmenoBaHue crienuaau3nupoBaHHBIX JabopaTopuil c rme-

No | niauHBI B CO-
pPEYHEM OCHOBHOTO 000PYI0BaHUS U MTPOBOIUMEBIX JTabopa-
ILII. | OTBETCTBUH C
TOPHBIX paboT
y4eOHBIM
IIJIAHOM
1 2 3
1 | dmsuxa. Us- JlaGopaTopusi ONTHKYU U AaTOMHOU (PU3NKHU
OpaHHbIE Obopydosanue: MUKPOCKOIBI, MOJISIPUMETPHI, MOHOXpOMa-
[JIaBBL. TOPBI, ONTHYCCKAE YCTAHOBKH 10 T€OMETPHUYECKOU ONTHKE,

mudpakuun; snadoparopHsie komriekesl HTL Brnanuc «Ko-
TePEeHTHAsI ONTHKa» - 4 IIT. , B COCTaB KOTOPBIX BXOJAT JIa3epbl
¥ Ha0Op (PYHKIIMOHATBHBIX ONTUYECKUX MOAYJICH; KOMIUIEKCHI
HTIL Braauc «Crnektpbl. @otorddext» - 2 cTeHaa, ycTaHOBKa
st onbiToB @Opanka u ['epia -2mT.

Jlabopamophvie pabomoi.

- JJabopatopusrit kommieke JIKO-1. Onucanue u HacTpoiika
YCTaHOBKHU.

19




- JJabopatopusiit kommieke JIKO-3. Onucanue u HacTpoiika
YCTaHOBKH.

- JJabopatopusrit kommieke JIKO-1. I'eomerpuueckas or-
THKA.

- JIa6. xommiiekc JIKO-1. Uutepdepentius.
- JIa6. xommiekc JIKO-1. dudpakuus.
- JIa6. xommuiekc JIKO-1. [Honspuzanus.

- OnpeneneHue AJIMHbI CBETOBOM BOJIHBI C IIOMOIIBIO KOJIEIT
Hrprorona.

- Onpenenenne NocTossHHOW Pundepra

- OnbiTel @panka u ['epua.

9.3 ObGecneyenune caMoOCTOSITEILHOI PA0OTHI CTYE€HTOB:

[To pasnuuHbIM pazfenam AucUUILIUHB «DPu3nka. M30paHHbIe TTIaBbl.» HUMEIOTCS
METOJMYECKHE MOCOOusl AJiI CaMOCTOSITENIbHOM paboOThl CTyNEHTa, XpaHsiuecs Ha
kadenpe ¢puszuku. B HUX npuBoaATCA HauboJIee BaKHbIE BEJIMUNHBL, 3aKOHBI, (POPMYJIBI,
YKa3bIBAKOTCS Pa3JINYHbIE TAaHHBIE CIIPABOYHOIO XapaKTepa, 1aeTcs PELIEHUE TUITOBBIX
3aja4, uMeeTcst O0JIbIION HaObOop 3a4a4 AJIsi CAMOCTOSITEIBHOTO PELICHHUS.

JI71s1 BBIMOJTHEHUST JOMAILIHUX 33JJaHUH, KOHTPOJBHBIX U TPOBEPOUYHBIX ayIUTOPHBIX
paboT KaXJAOMY CTYIAEHTY CBOEBPEMEHHO BBIIAECTCA WHAWMBUIYAJIbHBIA BapHAHT

3aaHus.

9.4 Ilpouee

Paboune mecta npenogaBaTeneil kadeapbl GU3MKU OCHAIEHBI KOMIIBIOTEPAMH C
JIOCTYNOM B JIoKanbHyt0 cetb HTU u cetb MHTEpHET.

10. YueOHO-MeTOAUYeCKHE PEKOMEHIAIUM IJIsl CTY/IEHTOB U MpenojaaBareJieii

Beoonasa uacmo

B paboty no ocBoeHuto Kypca (GpU3MKA BXOJUT
- OCBOCHHE JICKIIMOHHOTO MaTepuaia (B ayJJUTOPUU U TUCTAHIIMOHHO),
- TOJTOTOBKA K BBIMIOJHEHUIO U BHITIOJTHEHUE J1a0OpaTOPHBIX padboT, opopmiieHne oT-

4ETOB U UX 3allUTa,

- IIOAT'OTOBKA K IMPAKTHYCCKUM 3aHATUAM U YHACTHUC B HUX,
- BBIIIOJTHCHHUEC AOMAIITHHUX BaI[aHI/Iﬁ 10 CaMOCTOATCIIbHOMY PCHICHUTIO 3a/1a4,
- HOATrOTOBKAa U BBICTYIIJICHUC C Hpe3eHTaHHeﬁ.

Memoouueckue ykazanus K 1eKyuam
[IpenonaBarensiM B Hayajae KaXA0W JEKIUU PEKOMEHIYETCSI OUY€Hb KPAaTKO MOBTO-

pATH MaTepuai npeablayien Jexkuuu. [Ipu a3Tom ciienyer ocTaHaBIMBATHCS HA CIOXK-

HBIX AJI1 IOHUMMaHUuA KIIFOYCEBbBIX MOMCHTAX. OcHOBHOI YIOP Ha JICKIUAX H€O6XOJII/IMO
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JienaTh Ha IOHMMAaHHUE CMbICIa MPECTAaBIEHHOI0 MaTeprUala U Ha YMEHHE €ro UCIIOb-
30BaTh MPH MOATOTOBKE K ClIaye TEKYILEro 3aJlaHus, IPH NOATOTOBKE MPE3EHTALUH, a
TaK)K€ U MPU BBINOJHEHUU CAMOCTOSATENBHBIX PadoT.

CryneHTam s U3y4eHUs JIEKIIMOHHOIO MaTepuaa CIeayeT UCII0JIb30BATh Pa3HbIE
UCTOYHUKHU: PEKOMEHJIOBAaHHYIO YUEOHYIO JIMTEPATypy, JIEKTPOHHBIE 00pa3oBaTellb-
Hble pecypcbl (DOP) u UnTepHer-pecypcebl. OcHOBA MOATOTOBKH — KOHCIIEKT (JIOMyCKa-
€TCsl KpaTKUii), KOTOPBIM JOKEH BKIIIOYaTh OCHOBHBIE 3aKOHOMEPHOCTH, (POPMYJIbI,
OTpe/ieNieHus, TPaPHKH.

Ha nexuuu garoTcst TOIBKO OCHOBBI Kypca. I103TOMy CTYIEHTY CiienyeT OCTaBIsATh
B TETPaJH OIS JJI1 CBOMX BOIPOCOB, 3aMEUaHUM U TOTOTHEHH, B3SATHIX U3 yUCOHHKA
WIN IpYruX UCTOYHHKOB. Paborate ¢ DOP MoxHO B aucmiieliHoM kiacce win Ha [IK
noma gepes cetb IHTepHeT.

OcBoeHNE TEOPETUUECKOTO Kypca OCYILECTBIISIETCS TAKKE U B X0J1€ TIOJATOTOBKHU K
71a00paTOPHBIM, IPAKTUUECKUM 3aHATHSIM.

[lepen Tekylieil JIEKIMEN CTyI€HTaM PEKOMEHIYETCSl KpaTKO MOBTOPSATH MPOMACH-
HbI MaTepuai. [Ipu 3ToM ciienyer cocpe1oTOUNTh CBO€ BHUMAHUE HA CIIOAKHBIX MECTaX
Matepuana. [Ipu 3aTpyTHUTETLHOCTH ¢ UX TOHUMAaHUEM CTYAEHTHI JOJHKHBI OBITH TOTO-
BBIMHU 33JaTh Ha JEKUHUHA BONPOCHI MPENOAABATENIO JIJIS MPOSICHEHUS ATHX CIOMXKHBIX
MECT.

OCHOBHOH ynop Ha JEKIUAX HEOOXOAUMO JIeNaTh HA TOHUMAHUE CMbICIIA IPECTaB-
JIEHHOT'O MaTepuaia ¥ Ha yMEHHME €ro UCI0JIb30BaTh IIPU IMOATOTOBKE K C/1aYe TEKYILEro
3aJlaHus, IPU MOATOTOBKE MPE3EHTAINH, @ TAKXKE U IPU BHITOJTHEHUH CAMOCTOSATEIbHBIX
pabor.

Hp@HOI[aBaTeJHO Ha JICKOMAX KCJIATCIIbHO IIEPUOJUYCCKH YACIATh BHUMAHUC HOBO-
CTAM HAYKHU M TCXHUKH, UMCIOINMM OTHOIMICHWHU K N3y4aCMbIM B I[aHHBIfI MOMCHT pa3s-
JAcJaM OUCLHUIIIINHBI.

Memoouueckue ykazanusa K npaKmuy4eCKum 3aHAMUIM

B pamkax qucCHUILIAHBI IPETYCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATUH, HA
KOTOPBIX YYalllMeCs JOJDKHBI, UCIOJIb3Ys MPEICTABICHHBIN HA JICKIHIX MaTepuall, 3a-
KpENUTh 3HAHUS MO M3ydyaemMou aucuuiuimHe. CreayeT WCMOJb30BaTh Pa3JIMYHbIC
GbopMBbI IPOBENCHUST TPAKTUUECKUX 3aHSATUNA: ONMPOC yUAIIUXCS MO COACPKAHUIO MPO-
YUTAHHBIX JICKIIMM, pelIeHue 3aaa4, 00CyX JIECHNE MHTEPECHBIX MPAKTUYECKUX CUTYya-
Ui 1 mpoosieM, 00Cy X AEHUE U 3alluTa epel ayIuTOpUeH Mpe3eHTaIu.

Tembl TpaKkTUYECKUX 3aHATUN OOBSABISIOTCS TMPENOaBaTeNIIMH 3apaHee, YTOObI
CTYAEHTBI UMEIN BO3MOXXHOCTh TOATOTOBUTHCS K HUM.
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Memoouueckue ykazanus K btn0JHEHUI0 0OMAWHUX 3A0AHUL.

JUJ1s BBIIOJTHEHU S IOMAILIHETO 3a/JaHus [0 PELICHUIO 3ajad HE0OX0JMMO HCII0JIb30-
BaTh UMEIOIIKECs Ha Kadenpe yueOHbIe TOcoOUs, COAEpKAIINE METOUKY PEIICHHUS TH-
MOBBIX 33/1a4 U MIPUMEPHI PEIICHUs. 3alUTa 3a1a4 MPOU3BOIUTCS HA MPAKTHUIECKHX 3a-
HATHAX U B KOHLE U3YYEHHS KaKI0ro MOyJi (B KOHIIE CEMECTpA).

Memoouueckue ykazanus K 6bIn0JIHEHUIO 1AOOPAMOPHBIX padom.

[Ipu moAroTOBKE K BHIMIOJIHEHHUIO W 3aIIUTE JIAOOPATOPHBIX PabOT MCIONB3YIOTCS
VCTOYHUKH JJI1 TEOPETHUUECKOU MOATOTOBKH, MIEPEUUCICHHBIE BBIIIE, a TAKKE METOJIU-
YecKre yKa3aHus K 1abopaTOpHBIM paboTam, XpaHsiuecs Ha kadeape.

J11s BBIOJTHEHU S JTAOOPAaTOPHOU pabOTHI MPEABAPUTEIBHO HYKHO
- IPOYUTATH METOJNYKY,
- ONpPENENUTh LENb BBIITOIHEHUS pa0OTHI,
- pazo0patbCsi C XOJ0M €€ BBITIOJIHEHUS,
- 3anucaTh HeoOXoauMble (POPMYIIbI ISl pacYETOB,
- 3apUCOBATH CXEMY WJIM COCTaBUTh YEPTEK YCTAHOBKHU
- TMOATOTOBUTH TAOJIUIIBI.

Jlomyck cTyneHTa K paboTe MPOU3BOIUTCS MOCIIE TOTO, KaK OH OTBETUT HA BOIPOCHI
MpenoAaBaTesis, Kacarolluecss TOHUMAaHUs CTYJICHTOM €r0 JEMCTBUN MO BBIITOJTHEHUIO
pabortsl. [locne momycka cTy/eHTa mpenojjaBareiieM K paboTe BBIMOIHSAIOTCS U3MeEpe-
Hus. [locie 3aBepiieHus pabOThI CTYICHT MOKAa3bIBAET PE3YJIbTaThl U3MEPEHUS MPETIo-
JIaBaTeNIo.

Memoouueckue ykazanusa K n0020moeKe npe3eHmayuu.

TeMbl pe3eHTanuii (BBIXOASAIIUE 32 PAMKH TEM, pACCMAaTPUBAEMbIX Ha JICKIUAX) U
BOIIPOCKI, KOTOpbIE TpeOyeTCs OCBETUTh B HUX, BBIAAIOTCS CTyJCHTaM B Hauale ce-
MecTpa.

[Tpe3enTaniysi rOTOBUTCS MO CTAaHAAPTHBIM MTPAaBUJIaM B DJIEKTPOHHOMU (hopMe U B ce-
peauHe ceMecTpa MepeEChUIAETCS CTYIEHTOM IMPENoJaBaTeNto 1 npoBepku. [locie uc-
MPaBJICHUS MOJYYEHHBIX 3aMEYAHUN U BHECEHUS JOMOJHEHUN CTYJECHT OKOHYATEIbHO
IIEPEChUIAECT MPE3ECHTALMIO TTPENOAABATEIIO.

B koHI1IE cemecTpa KaX bl CTYJCHT BBICTYIIAET CO CBOEU IIPE3EHTALIMEN B Ay IUTO-
PHH U OTBEYAET HAa BOIIPOCHI CBOMX TOBAPULIECH.

22



[Tpunoxenue 11
®OHJA OHEHOYHBIX CPEACTB

B kaxxmom cemectpe umeeTcs TsTh GOPM KOHTPOIBHBIX MEPOTIPUSATHI:
JIOMAITHUE 3alaHusl, TECThI, IPE3CHTAIIUS, KOJUIOKBUYM U 3a4ET (IK3aMEH).
MakcuManbHOE KOJUYECTBO OAIIOB 3a KaK/10€ KOHTPOJIBHOE MEPOIIPHUATHE TpHe-
neHo B [Ipunoxxenun I12.

JlomamiHue 3agaHus.

JlomamiHue 3aJaHusl B BUJAE 3a7a4 PACChUIAKOTCA CTYAEHTaM W MPUHUMAIOTCS MO
ANEKTpOHHOM noure. [Ipu npoBepke NOMAIIHUX 3aJaHUM OLIEHUBAKOTCS XOJ PELICHHUS
3a/1a44 Y NOJIYYEHHBIN OTBET. B Ka)KI0M ceMeCTpe CTYAEHTaM PaCChLIAETCsl HECKOJIBKO
JToMamTHuX 3aaanuit (cM. [punoxenue [12).

KosioxkBuym.

dopMa npoBe/IeHNs KOJUIOKBUYMa - 10 OujieTaM B nUcbMeHHOU (opme. B Ounere
COJIEP>KUTCS JIBa BONPOCA. 3aT€M YCTHOE 00CYKJIE€HUE OTBETA C MPEMOAABATEIEM.

OTBeT OLEHMBAETCS IO HAIMYUIO TPEX COCTABISIONINX - U3JI0KEHUS B (DOPME TEK-
cTa, OpMYJI U BCIIOMOTaTeNIbHBIX PUCYHKOB.

IIpu Hanmuuy Bcex TPEX COCTABJISIONIMX OIICHKA - 6 6aJUIOB,
[Tpu oTcyTcTBUM MK (POPMYIT I PUCYHKOB - 4 Gaina,
[Ipu oTcyTcTBUM B (OPMYJT U PUCYHKOB - 2 baina,
B npounx ciyuasx - 0 0aJuIoB.
TecTbI

Kaxnapiif TecT cOCTOMT U3 HEeCKOJIbKUX (Topsaka 7-10) BompocoB. MakcuMmaibHOE
KOJIM4ECTBO 0aJJI0B Aa€TCs 3a MPABUIIbHBIE OTBETHI HA BCE BOIPOCHI TecTa. OHO yKa3aHo
B Tabnuuax npunoxkenust Ne2. [Ipu npaBUJIbHOM OTBETE Ha MEHBIIEE KOJIUYECTBO BO-
IIPOCOB OIIEHKA NEPECYUTHIBACTCS MPOIMOPLUMOHATIBHO OTHOIIEHUIO YHCIIA PABUIBHBIX
OTBETOB K OOLIEMY YHCITY BOIIPOCOB.

IIpe3enTanus

[Ipe3enTanys BbINOJIHAETCS CTYIEHTAMHU 110 TEMaM, YIIOMUHAEMbIM, HO HE paccMar-
PHBAEMbIM Ha ayJUTOPHBIX 3aHATUAX WIM PACIIUPSAIOLIIMM PAaCCMATPUBAEMBIE TEMBI.
[Ipe3eHTanus oLeHUBAETCS 110 TPEM KPUTEPHUSAM:

- KQUECTBO BBIITOJIHCHUS - MakcuMyM 8§ OaJoB,
- KQ4eCTBO MpeACTaBIcHuUs (I0KIaaa) - MakcumyM 4 6anna,

- KAYeCTBO OTBETA HAa BOMPOCHI (3aILUTHI) - MakcumyM 3 Gana,
OO6m1as oreHKa 3a Mpe3eHTaIUI0 - MakcumyM 15 6ayos.
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3auét (3x3amMeHn).

dopma npoBeneHus 3a4éTa - 1Mo OmIeTaM B MUChbMEHHOU (opme. B Oumnere comep-
YKUTCS JBa BONPOCA. 3aTEM YCTHOE 00OCYKJEHUE OTBETA C MPEMOAABATEIEM.
B HesICHBIX CUTYyalUaX CTYACHTY 3aJIal0TCS TONOJHUTENbHBIE BOMPOCHI, HE BBIXOISIIUE
3a MpeAeIIbl YKa3aHHOT'O HUYKE CIIMCKA BOIIPOCOB.

OTBeT OLIEHUBAETC 110 TPEM COCTABIISAIONIUM - TEKCTY, (DOpMYJIaM U BCTIOMOTaTellb-
HBIM PUCYHKaM JIJIsl KaXKJI0TO BOMpOca OUIieTa OTIETIbHO.

O1ieHKa OTBETA -

- IPY HAJIMYUHU BCEX TPEX COCTABIISIIOIINX - 20 6amos,
- IPU OTCYTCTBUU WM (POPMYJI WIIK PUCYHKOB - 12 6amnos,
- IPU OTCYTCTBUU U (HOPMYJT i PUCYHKOB - 5 Gaina,

- B IPOYMX CIIyYasx - 0 6ayos.

OO6mras oreHKa 3a 3a4€T (IK3aMEH) CKJIaJbIBACTCS U3 OLIEHOK KaXKI0TO U3 BOIPOCOB
ouera.

MakcumanbHO BO3MOYKHAsI CyMMa OaJITOB 32 OTBET Ha JiBa Bompoca - 40 6asuios.

MuHUMaNTbHO TOITyCTUMAasi CyMMa OaJljIoB 3a OTBET Ha JiBa Borpoca - 20 0asios.

Huxe IIPUBCACHLI TUIIOBBIC BAPpHUAHTHI BaIIaHI/Iﬁ I10 BCCM KOHTPOJIbHBIM MCPOIIPHA-
THAM I KaKI0T0 CEMCCTpa.

4-11 ceMecCTp.

1. Jlomaminue 3a1aHuA

[Ipumeps! 3a1ay.
JA3Nel. I'eomeTpuyeckasi ONTHKA.

1. ConHeuHbli Ty4, NPOXOIALIUI Yepe3 OTBEPCTUE B CTABHE, COCTABIISIET C IOBEPXHO-
CThIO cToJia yroa o = 40°, Kak Ha/io pacnoyioxKUTh IJIOCKOE 3epKajio, YTOObI U3
MEHUTH HAMpaBJICHHE JTy4ya Ha BEpTHUKAIbHOE ?

OtBeT: 3epkajno Hal0 PacHoJIOKUTh MO yT-
J0M 25° ¢ TOBEPXHOCTHIO CTOJA.

2. JIBOSIKOBBINIYKJIAs JTMH3A C PainycaMu KpUBHU3HBI MOBepxHOCTe R1 = Ry =12 cm
MIOCTaBJICHA HA TAKOM PACCTOSIHUU OT MPEAMETA, YTO U300pakeHUe Ha dKpaHe Mo-
JY4YUIIOCh B K pa3 Oombiie npeamera. HailTu paccTosiHue oT npeaMeTa 10 SKpaHa,
ecnu k = 1. [Tokazarens npenomiieHust Matepuana JuH3bl N = 1,5.

OTBeT: paccTOsIHME OT IpeIMEeTa 10 dKpaHa
paBHO 48 cMm.
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J13Ne2. BotHoBasi onTHKA.

1.

HOo~NOOTEWN

12.
13.

0.

. OcHOBHEBIE XapaKTCPUCTUKHU TCILJIOBOI'O HM3JIYUCHHA: SOHCPIreTUUCCKAA CBETUMOCTD,

Panuyc Broporo TéMHoro kosblia HetoToHa B orpaxénnom ceere 12 = 0,4 mm. Ompe-
JETUTh PaguyC KPUBU3HBI ITIOCKOBBIITYKJION JIMH3BI, B3ATOW JUJI OIBITA, €CIM OHA
OCBEIIAETCS MOHOXPOMATUYECKUM CBETOM C JITUHOM BOJHBI A = 0,64 MKM.

OTBeT: paanyc KpUBU3HBI JINH3BI paBeH 12,5 cMm.

EcrecTBeHHBIH CBET MPOXOAUT Yepe3 MOJSIPH3aTOP U aHATTU3ATOP, YTOJI MEXK/TY TI1aB-
HBIMH IJIOCKOCTSIMH KOTOPBIX paBeH ¢. [loispusarop u aHaau3aTop Kak MorJIonaT,
Tak ¥ oTpaxaroT 10 % manaroniero Ha HUX cBeTa. ONpenenuTh yroi ¢, €ClIu HHTEH-
CHBHOCTH CBETA, BBIIIEIIIECTO U3 aHAIM3aTOpa, paBHa 12 % MHTEHCHUBHOCTH CBETa,
HaJIaroIIero Ha MOJIIPU3aTop.

Otget: yron ¢ paBeH 52°16°.

J3Ne3. KBanToBasi onTuka U aToMHasi pu3nka

«Kpacnas rpanuna» Qororddexra a1 HEKOTOPOro MeTajuia paBHA Ay, = 500 HM.
Omnpenenutk: 1) paboTy BBIXOJA Agyx JIEKTPOHOB U3 3TOT0 MeTasuia (B 3B);
2) MaKCUMAaJbHYIO CKOPOCTb Vyae JIEKTPOHOB, BBIPHIBAEMBIX U3 3TOT0 MeETalia
CBETOM C JuTMHOU BOJIHEI 400 HM.

OtserT: 1) A = 2,49 9B ; 2) Vue = 4,66-10° Mm/c.
OnpenenuTs MaKCUMAIbHYIO By 1 MUHUMATBHYIO By 2HEpruu otona (B 9B) B
BUJMMOM cepuu crekTpa Bojopoja (cepuu banbmepa).

OtBeT: Eyae=3,49B, Evuw= 1,89 3B.

2. KosutokBuym no temaMm “BosinoBas ontuka ” u “KBanToBas ontuka”
Bomnpocsl K KOJITIOKBUYMY.

[lonatne cBeroBol BOJIHBL. ['eomeTpuueckas kapTuHka. OCHOBHBIE XapaKTEpH-
CTUKH.

Hnrepdepenius ceera. CyTh U 00BsCHEHHUE.

IIoHATHS KOTEPEHTHOCTH U MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH.
Ontuueckas qiuHa myTd. OnTuyeckas pa3HOCTh X0Aa.

[ToueMy HeKOTEpEHTHBIE BOJIHBI HE MOTYT UHTEp(hEpUpOBaTh ?
WuTepdepeniimontas kapTuHa OT IByX KOIT€pEHTHBIX HCTOYHHUKOB CBETA.
Asnenue nudpaxuuu. [punuun [roiirenca-Openens.

YT0 Takoe NMOJIHOE BHYTPEHHEE OTPaXKEHUE ?

Uro Takoe nosisipuzanus ceera ? 3akoH Maoca.

[TonaTre TemnoBoro uznydeHus. CBOMCTBA TEIIOBOTO U3TyYCHHUS.

u3JlydaresbHas ClioCOOHOCTh, MOTJIOIATENbHAS CIOCOOHOCTD.
3akonsl Ctedana-bonpiivana u Buna.
KBanToBas runoresa u popmyna M. [lnanka.
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14.
15.

[ToHsiTHE KOPTYCKYISIPHO-BOIHOBOTO AyaTl3Ma AJIEKTPOMATHUTHOTO U3ITyUCHHUS
VYpaBuenue A. DiiHiuTelHa 11 Gporoaddekra.

16.
17.
18.

D¢pdextr Komnrona. CyTs 1 00BsICHEHHE.
SIBenue nasieHus cBeta, onbIThl I1.H. JIeGenena.
Uro 3HauuT, YT0 DM BOJIHA SABIISIETCS TONEPEYHON ?

3. Ilpe3enTauusi

Cnucok MpuMEepHBIX TEM MPE3CHTALIUH.

1. HWcnonbs3oBaHue sBiICHUS UHTEPHEPEHITUHN SJICKTPOMArHUTHBIX BOJTH B HAYKE U TEX-
HUKE.
2. OcHOBHBIC KOHIICTIITUIO, OTINYAIONTNE KBAHTOBYIO (PU3UKY OT KIACCHYECKOM.
3. Hasznauenwue, mpuHIUT JEHCTBUS B 0OJACTH UCIIOJIB30BAHUS AIEKTPOHHOTO MUKPO-
CKOIla B HAYKE U TEXHUKE.
4. DKCHEpPUMEHTHI, TOATBEPKIAIOITNE BOJTHOBYIO IPUPOLY MaTEPUHU
(cBeTa M MUKPOYACTHIL).
5. OnbITHl, NOATBEPAUBIINE KBAHTOBYIO MPUPOJTY BEIIECTBA!
onbITel @panka u ['epua, onbiT Komnrona, onsit llITepHa u I'epnaxa.
6. BeposiTHOCTHBIN XapaKTep KBAHTOBOM MeXaHUKH, nmapagokc “Kora peaunrepa”.
7. Bxman Makca [lnanka B KBaHTOBYIO (PU3HUKY.
8. Bkman Dpuecra Pesepdopaa n Hunbca bopa B pusuky atoma.
9. Bkman Beprepa I'eiizenOepra u Opsuna lllpeguarepa B KBaHTOBYIO (DH3HKY.
10. CoBpeMeHHBIE TENECKOIBI — MOIITHBIA HHCTPYMEHTHI H3yueHus: BeeneHHoi.
11. T'unoTte3a cBeTOHOCHOTO 3(upa, 3KcrepuMeHT Maiikenbcona — Mopiiu,
MPEICTaBICHUSI DUHIITEHA O CKOPOCTH CBETA.
12. SIBneHne KBaHTOBOW 3aITyTaHHOCTH.
4. Tectnbl
Huxe npuBeneHbl mpuMepHbIE BONPOCHI TECTOB. [IpaBUIIBHBIM OTBET MOMEYEH
3BE3/I0YKOM.

T1. BosHOBas onTuka

1) U3 npuBeIeHHBIX YTBEP:KIAEHU, KACAIOIMNXCS CJI0KEHHUS BOJH, BEPHBIM
SIBJISIETCH CJIeyIollee YTBep:KIeHue:

1. IIpH CIIOKCHHNHU KOTCPCHTHLIX BOJIH CyMMapHasd HHTCHCUBHOCTL paBHA CYMMC
WHTEHCUBHOCTEH CKJIaAbIBa€MbIX BOJIH,

2. 1pu UHTEPPEPEHIIMN KOTEPEHTHBIX BOJIH OJMHAKOBOM MHTEHCUBHOCTU CyMMap-

Hasi ”THTCHCUBHOCTD paBHA yquBCpeHHOﬁ HHTCHCUBHOCTHU Ka)K)IOﬁ BOJ'IHBI* ;
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3. cyMMapHasi MHTEHCUBHOCTh MPU UHTep(HEpPEeHIINH JBYX KOT€PEHTHBIX BOJH 3a-
BUCHUT OT pa3HOCTH (a3 uHTep(HEepUPYIOIINX BOJIH.

2 ) Ha pucyHke mpencTaBiieHa cxema pa30ueHHs BOJTHO-
BOM NOBEPXHOCTU P Ha 30HBI DpeHets.

Pa3znocts xona mexay jgyyamu N1 P u N2 P -g’
paBHA...
1.0; 2.2h; 3.%A*; 4.32%.
T2. ®usuka atoma
1) Ha pucyHke mpeacTaBiicHa quarpaMMa oy
HSHEPreTUUYECKUX YPOBHEN aTOMa BOJOPO/IA. '
Us?j (IS OISV n=fz
o o R e n =
HN3iaydenue poToHA C HAMMEHBbIIEH JJTUHOW BOJIHBI 45 . n=3
NMPOMCXOIHUT NMPH Nepexojie, 0003HAYEeHHOM CTpeJI- 34 )
w n=
KOH MO HOMEPOM ...
36| ¥y ¥ ¥ n=1
1 2 3 4

1.1, 2.2; 3.4%; 4.3,
2) B onbiTe Pe3epdopaa a-4acTHIbl pacCenBaKOTCS

1) ayieKTpOCTaTUYECKUM TOJIEM siApa aToMa *
2) 3JIEKTPOHHOM 000JIOYKOW aTOMOB MUIIICHU
3) rpaBUTALIMOHHBIM TOJIEM SIJIpa aTOMa

4) MOBEPXHOCTHIO MUILICHU

5. 3auér
Cnucox BOIPOCOB K 3a4ETY.

1. CgaeroBas BonHa. COOTHOILIEHHE MEXAY MOKa3aTesieM MPEJIOMIIEHUSI U CKOPOCTHIO
CBETa B BEILIECTBE. DKCIIEPUMEHTAIBHOE ONPEIEIEHUE CKOPOCTH CBETA.

2. Hatepdepenims cBeta u ciocoObl ee HaOmoeHus. KorepeHTHOCTh 1 MOHOXpOMa-
TUYHOCTH CBETOBBIX BOTH. OnTHYEcKas JUIMHA MYTH. Y CJIOBUS MAaKCUMYMOB M MH-
HUMYMOB HHTEHCHUBHOCTH CBETA.

3. HutepdepeHimonnas KapTuHa OT JBYX KOT€PEHTHBIX HCTOYHUKOB cBeTa. IHTepde-
pEHLMS cBeTa B TOHKMX IuieHKax. Konpua HeroToHa.

4. Ssnenue nudpaxuuu. [Ipunnun [olirenca-®Openend. Judpakius Openens, 30HbI
Openels.

5. SlBneHue nonsipuzanuu cBera. 3akoH Maroca.
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9.

10.

11.
12,
13.

TennoBoe u3iydyenre. OCHOBHbIE XapPAKTEPUCTUKH TEIIOBOTO U3ITyUYEHHUS.

3akonsl Ctedana-bonpiivana n Buna.

3aTpyAHEHUS KJIACCUYECKON (PU3UKHU B ONMCAHUM TEIUIOBOTO U3TyUEHHUS.
KBanToBas ontuka

KBanroBas runoresa u popmyna Ilnanka. OObsicCHEHHE pacHpeeIeHNs] SHEPTHH B
CHEKTpE U3NyueHus: abcoMoTHO YepHoro Tena. [lonstie GpoToHOB.

[ToHATHE KOPIYCKYJISIPHO-BOJIHOBOTO yaju3Ma 3JIEKTPOMArHUTHOTO WU3JIYyYEHUS.
[Tonsitue BHemHero dotodddekra. 3akonsl CroneroBa. YpaBHEeHHE DUHINTENHHA
1151 hoToaddexra.

O¢pdextr KomnroHa.

[lonsiTue naBieHus cBeta, onbIThl Jiebenena.

OmnsiTel Pe3epdopna no paccesauro o-uactuil. [InanerapHas Mmojens aToma.

JlocTonHCcTBa M HepoCcTaTKu Mozenu Pesepdopra.

14,

15.
16.

17.

18.

19.
20.

boposckas moaens atoma Bogoposa. [locrynarsr bopa. JlocTonHCTBa 1 HEIOCTATKA
moaenu bopa.

3aKOHOMEPHOCTH CIIEKTPOB aTOMa BOJAOPOAA.

I'unore3a Jlyu-ne-bpouns. [loHsiTue KOPIIyCKYyJISIPHO-BOJIHOBOI'O Jyajau3Ma MUK-
pPOYACTHI] U €r0 ONBITHOE TOATBEPKICHUE.

HeoObrunbie cBoiicTBa MukpoyacTull. CooTHoIIeHHE HeompeaeneHHocTeln [ ei3en-
Oepra.

CocrostHue MukpodacTulibl. BonHOBast GyHKIMA U €€ cTaTUuCTUYecKuid cMbicia. O0-
uiee ypaBHenue lllpenunrepa.

[Tonsitue cnmna snektpona. Onsit [Tepna-I epiaxa.

KBaHTOBBIE UKCIIa 3JIEKTPOHA B aTOME.

5-i1 cemecTp.

1. JlomamHue 3aJaHus

[Ipumeps 3a1a4.

13 Nel. diemeHnThl KpUcTALIOrpaduu.

1. OnpenenuTh MOCTOSIHHBIE @ U C PENIeTKU KpucTtamia Mg, koTopas mpecTaBiseT

c060i1 ['TTY. II10THOCTh P KPHUCTAILIMYECKOTro Maruus pasHa 1,74-10% kr/m3.
Otset: a=3,2-10°M, ¢=5,21-10"m.

2. HampaBnenne HopMaan K HEKOTOPOH MIIOCKOCTH B KyOMUYECKOM perieTKe 3a7aHo
unjaekcamu [110]. Hanucats nunaexcsl Muiuiepa i 3TOM MIIOCKOCTA U YKa3aTh
HalMEHBIINE OTPE3KH, OTCEKAEMbIE INIOCKOCThIO HA OCSIX.

OtBet: unaekcel Mumiepa (110);
oTpe3kn Ha ocsix 1:1: o,
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113 Ne

1.

2. Ynpyrue u TeljioBble CBOMCTBA TBEPABIX TeJl.

Haiitu yactoty Vv KosiebaHMiA aTOMOB cepeOpa 1Mo TEOPUHU TEIUIOEMKOCTH DifH-

MTeiHa, €CIIM XapaKTepucTruieckas temmeparypa Og cepedpa paBHa 165K
Otser: v = 3,43-10%? I'w.

Berancnute o teopun Jlebas MoJspHYIO HyJeByr 3Hepruro Umo KpucTamia

Menu. XapakTepuctaueckas Temmneparypa 0p meau paBaa 320K.
Otset: Umo= 2,99 xJI:x/K.

13 Ne3. JjiekTpudyecKkue 1 MATHUTHbIE CBOMCTBA TBEPBIX TeJl.

1.

2.

Omnpenenuts uncino N cBOOOIHBIX 3JEKTPOHOB, KOTOPOE MPUXOAUTCA HA OJUH
atom Hatpus npu temneparype T=0K. Yposens depmu &; s Harpusa pasen
3,153B. [1notHOCTH p HaTpus paBHa 970 Kr/m>.

OtBer: N~ 1.

Onpenenute MaKCUMAIIBHYIO CKOPOCTh Vmax 3JEKTPOHOB B MeTaiuie npu T=0K,
eciu ypoeHb Pepmu €5 =53B.
OTBET: Vmax = 1,32-10° m/c.

KosnoxkBuym

Cnucoxk BOIPOCOB K KOJUIOKBUYMY.

1.

No ko

10.
11.

12.
13.

14,

BosHOBOI BEKTOP M BOJIHOBOE 4nciio. KBaHTOBaHHWE BOJIHOBOT'O YHCIIA B KPH-
CTajuIe.
[Tonsitue oOpatHoit pemérku. 3oHa bputosHa, €€ rpaHuUIb.
[TonsiTUs ynpyrux KojaebaHuil ¥ ynpyrux BOJH B KpUCTaJLIE.
[TonsiTHe KBAaHTOB YIPYTUX BOJIH - ()OHOHOB.
[ToHsiTHE TEMIOBOTO PACIIUPEHUS PEIIETKH.
AHrapMOHHMYECKHE KOJIeOaHUsI PEIIETKH.
JlycriepCUOHHBIE COOTHOIICHUS ISl (JOHOHOB. AKYCTHUECKHE U ONTHYECKHE
BETBU KOJICOAHUI.
HucnepcronHble (GOHOHHBIE KPUBBIE. ['1e HA HUX PacHoJlaraeTcsl y4acToK 3BY-
KOBBIX BOJIH, @ TJI€ - YYACTOK CTOSYUX BOJIH.
Craructuka ¢poHoHoB - Ctatuctuka boze-OlinimTeiina. E€ cBoiicTBa.
Cratuctuka bose-Oinmrelina. Otinuure POHOHOB OT (PEPMHOHOB.
[TonsiTue kBazuyacTull B Kpuctaiie. s yero onu HykHbl ? B 4éM ux otnnuue
OT HACTOSIIIMX YaCTHI] ?
Termoémkocts Kpuctaiuia. E€ coctapisromue.
Kaxkas n3 cocTaBnsronmx TerioéMKOCTH MpeodIiaaeT NPy HU3KUX, a Kakas Mpu
BBICOKHX T€MIIEpaTypax.
Tennoémkocth Kpuctamia. 3akoH Jrononra-IITu.
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Wn e

No ok

10.
11.
12.

1.

15. TemmmoémkocTs kpuctamuia. Moaens [lebas. Temmepartypa [lebast.
16. TermmoémkocTs KpucTamuia. Moaens DWHIITEHHA.

3. IIpe3enTanuu
CIrCOK IPpUMEPHBIX TeM ITPE3CHTAIIHH.

Uctopus knaccnueckor U KBAHTOBOW TEOPHUU AJEKTPOIPOBOJIHOCTH TBEPABIX TEIL.
KBa3zuuacTtuupl B TBEpABIX Tenax. @OHOHBI, MATHOHBI.

deppoMarHeTn3M TBEPABIX Ted. TeopHs U HCIOIb30BaHUE B MPAKTUYECKOU Iesi-
TEJIbHOCTH.

CBepXnpoBOAUMOCTb TBEPABIX TeN. T€opus U MpaKTUKA.

[lepcniekTUBBI U HATIPABJICHUS Pa3BUTUS (PU3UKHU TBEPIOTO TeEA.

[IpuMeHEHNE HEUTPOHOB AJISI UCCIEA0BAHUS TBEPIBIX TEI.

Hcnonp30BaHne PEHTIEHOBCKUX JIydeW Uil MCCIEAOBAHUS CTPYKTYpPbI TBEPIBIX
Tesl. COBpEMEHHBIE CUHXPOTPOHBI.

[IpoToH, HEUTPOH U AMEKTPOH. CBOKCTBA, UCTOPUS OTKPBITHUS. POJIb 3THX YacTull B
CTPOCHHUH BEILIECTBA.

Bxnan I'.®népoBa B pa3Butue aaepHO PU3UKH.

Hctopust pazButus pu3nku n30Tonos. [IpakTruyeckoe npuMeHeHue.

Pa3BuTHe HAHOTEXHOJIOTUN 1 HAHOMATEPHUAJIOB.

Cummetpus kpuctaiuio. ctopus, Teopusi, MpaKkTHKA.

4. Tectbl
T1. DnemenTsl kpucTaiorpapuu
1) Ocu Kakoro nopsijaKa He M.0. B KpUCTAIMUECKOM PEeIETKE
1. 2-ro mopsiaka 2. 5-ro mopsaka* 3. 6-ro mopsaka 2. 4-To mopsaka

2) Kakoe CBOMCTBO OTCYTCTBYET Y aMOP(HBIX MaTEPHAJIOB
1. oTHOPOAHOCTH
2. U30TPOMHOCTH
3. KpucTauMueckas pemerka™

T2. CBoticTBa TBEPABIX TEN

1) Kakue 4acTHIIBI SIBJISIOTCS HOCUTEIIIMU TOKA B ITOJTYITPOBOIHHKE
1. Tonbko snexTponbl 2. Tonbko abipku 3. [IpoToHbl 4. DNEKTPOHBI U IBIPKU

2) Kakoii u3 nepeynciieHHbIX MarHeTHKOB 00J1afaeT HauOOIbIICH MarHUTHOM TPo-
HUI[AEMOCTBIO
1. [Napamaraetuk 2. [luamarnetuk 3. @eppomarnetuk 4. CyneprnapaMarHeTuk

5. Jk3ameH
Cnucoxk BOIpPOCOB K 3K3aMEHY .

Bune! TBepabix ten. Kpucrtamnsl. AMopdusble Tena. HanomaTtepuarnsi.
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10.

11.

12.

13.
14.

15.

16.

17,

18.

19.
20.

[loHATHE KPUCTATUIMYECKON PEMIETKH. TpaHCIALMOHHAS CUMMETPUS KPUCTAILIOB.
ToueuHbI€ 37IEMEHTBI CHMMETPUHN KPUCTAILIOB.

[Tonsitue snementapuoit stueriku (25). Ilpoctas O u I ¢ 6azucom. bazucHbie
BeKkTOpa pemerku. SJueiika Burnepa-3eritua. [Tpumepst O4. Pemérku bpaga.
[Tonsitue obpaTtHO# pemeTku. Bonmnosoii Bektop k. JluckperHocTs BekTopa k.
[Tousarue 3oubl bpumiosHa. CBsi3b 0a3UCHBIX BEKTOPOB MPSAMOM U 0OpaTHOU pe-
IIETKMU.

[TpuurHa 06pa3oBaHus U BUJbI XUMUYECKON CBA3U B KpUCTAJIAX.

3oHHas Teopus TBepAbIX Tela. CTpyKTypa 30H B METAJLIAX, MOJyIPOBOJIHUKAX, TU-
AIEKTPUKAX.

3anoJIHEHUE YHEPTreTUYECKUX YPOBHEHN 30H TBEPABIX Tea dyekTpoHamu. [loHsThe
ypoBHs ®epmu WF.

dyHIaMEHTATLHOE MMOHATHE criuHA S 3yekTpoHa. [Ipunnumn [Naymm as depmuo-
HOB. Ero posis B 00pa3oBaHUU XMMUYECKOM CBSI3H.

[ToHATHE IIOTHOCTH JIEKTPOHHBIX COCTOSHUM 110 SHepruu g(W). Beipaxkenue s
g(W) B Mosien CBOOOAHBIX 3JIEKTPOHOB.

Benymias poJib MJIOTHOCTH 3JIEKTPOHHBIX cOCTOSTHUM BOM3U ypoBHS Depmu g(WF)
B ONpe/ieTIeHuN (PU3NUYECKUX CBOMCTB TBEPIBIX TEI.

OOBbsiCHEHHE 3JEKTPONPOBOAHOCTA METANIOB C TOYKH 3pPEHUS KIACCUYECKOH H
KBAaHTOBOM (u3uku. BKkiiaJ 37M€KTPOHHBIX COCTOSHUM, JieKalluX BOJU3U YpOBHS
®epmu, B 3JIEKTPOIIPOBOAHOCTh METAJUIOB.

30HHas1 CTPYKTYypa MOIyIIPOBOIHUKOB. [IoHATHE JBIPOK B ITOIYIIPOBOIHUKAX.
DNEKTPOHHO-ABIPOYHAS IPOBOINMOCTD MOJYIPOBOAHUKOB. PacnoioxxeHue ypoBHs
®depMmu B COOCTBEHHBIX MOJIYIPOBOAHUKAX. BripaxkeHue 11st COOCTBEHHOM 3JIEKTPO-
IIPOBOJAHOCTH IOJIYIIPOBOJIHUKOB.

[IpumecHass mpOBOAUMOCTH IMOJYNPOBOJHUKOB. Pacrionoxxenue ypoBHs Pepmu B
IIPUMECHBIX NOJYIIPOBOAHUKAX BrIpaskeHUe sl IPUMECHOM AIIEKTPOIPOBOIHOCTH
ITOJTYTIPOBOJHUKOB.

Konebanus kpucTasmmyeckoi pemeTku TBepAbix Teu. [Tonstue pononos. ucnep-
CHUOHHbIE COOTHOILIEHUS 11 (POHOHOB. ONTUYECKHE U aKyCTHYECKUE BETBHU KOJieOa-
HUI.

[ToHsiTHE TEIITOEMKOCTH TBEPABIX TeN. 3aKOH Jlrosnonra u IItu. Bknag 351ekTpoHOB
1 (D)OHOHOB B TETUIOEMKOCTb TBEPIBIX Tell. Bkias.

Onucanue GOHOHHOM COCTaBIIAIONICH TEIIIOEMKOCTH TBEPBIX Tesl. Moens Jlebast.
MarauTHble CBOMCTBA TBEPABIX TeJl. KilacChl MArHUTHBIX BEILLIECTB.

[Tpupona dbeppomarnerusma 3d snementos Fe, Co, Ni.
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[Tpunoxenue 12

BAJJIbHO-PEUTUHI'OBASI CUCTEMA

bannsHO-peldTHHTOBAs CUCTEMA TIO3BOJISIET MPEOAABATENIO M CTYACHTaM B HEIpe-
PBIBHOM pEXUME BECTH yUET OaITOB, HAOpAaHHBIX B IAaHHBI MOMEHT. MakcHMaabHOE
KOJIMYECTBO 0aJIOB, HAKAIUTMBAEMBIX B TEUCHHE ceMecTpa (TEKyIIHii KOHTPOJIb) - 60;
MOJTy4aeMBbIX Ha 3a4€Te WIH dK3aMeHe (IIPOMEKYTOUHBIH KOHTPOIIb) - 40; U B 11esiom
0 pe3yJibTaTaM U3y4eHHs ceMecTpoBoro Kypca ¢usuku - 100.

Pacrnipenenenne MakCUMalbHBIX PEHTHHTOBBIX OAJIIIOB TEKYIIET0 KOHTPOJIS IO pa3-

JUYHBIM BUJAM KOHTPOJISI B 4-M M 5-M y4eOHBIX ceMecTpax NPHBEACHO B TaOJIHIIAX
Taon. [12.1, Taon. [12.2.

Tabnuna I12.1 3HaueHns peUTUHIOBBIX 0AJIOB IPU TEKYILIEM KOHTPOJIE
B 4-M yueOHOM cemecTpe

Bunpl yueOHOM
JIeSITEIbHOCTH
MakcumanabHOE
KOJIMYECTBO OAILIIOB

| A|J131|132|133| TIp | Kosn|JIP1| JIP2| JIP3| JIP4T1 |T2 | Hroro

3|36 |6 |6 8 6 4 1414 |4)|3]|3 60

O6o3HauecHus B Tadnuiie: I1 - mocemaemMoctb, A — akTUBHOCTb, /|3 — qoMaliiHee 3a1aHue,
Ko - kommokBuyM, JIP — maboparophnas pabora, T — ayauropHoe TectupoBanue, [1p — npesen-
Talwusl.

Ta6nuna [12.2 3naueHuss peUTUHTOBBIX 0aJIOB MPU TEKYIIEM KOHTPOJIE
B 5-M y4eOHOM ceMecTpe

Bunsr yueOHOU

I} A\ 31\ 432 |A33| Ip | Komn| JIP1| JIP2| JIP3| JIP4T1 |T2 |T3 Hroro
JESITEIbHOCTH

MakcumanbsHOe

3/3| 6 6 | 6 8 6 4 | 4| 4| 4 2|2 2 60
KOJIHNYECTBO 0aioB

MakcuMallbHOE KOJTUYECTBO OAJIJIOB MPOMEKYTOYHOTO KOHTPOJIs (40 OaioB) ckia-
JLIBACTCSl M3 IPABUJILHOTO OTBETA HA JIBa TEOPETUUSCKUX BOMpoca (COoACpKAIMUXCS B
ouieTe Ha PK3aMEHE WM 3a4€Te), KaXKIbI U3 KOTOPBIX OorleHuBaeTcs B 20 0asuios.

[TonydeHHBIE CTYACHTOB OAJIBI MEPEBOAATCS B S5-0aIbHYIO CHCTEMY 10 CIICIYIO-
U 1IKaJe.

Ta6muma I12.3 CooTBeTcTBHE OLICHKH 110 5-0aimbHOM cucteme U onieHku ECTS

Orrenka 110 5 0anpHOMI 3auer J(fg]rr(? 6;?;: OreHka Ipajaims
IIKaJe A (ECTS) pajiatt
[TUTUTAHE
5 (OTIIMYHO) 90-100 A OTan4Ho
85-89 B OdeHp xopouio
4 (xoporto) 75-84 C Xoporio
3aureno 70-74 D Y 10BIETBOPUTENHEHO
65-69
3 (ynosaeTBopHTEHHO) 60-64 E [TocpencTBeHHO
2 (HeyIOBJIETBOPHUTEIILHO) ilfeilt Huxe 60 F i?;i(;BHeTBOpH_
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