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1. OFBEM AUCHUTIIIUHB]

Bcero: 12 3aYCTHBIX eMHUIY Tpynoemkoctu (432 aKaJleMHYeCKux yaca)

Ha Bcro
Bun yueGnoii PadoTeI AHC-

Ayauropubie 3aHATHHA

(KoHTaKTHag pabora ¢

npenoaaBaTeﬂeM), BCero 144 26 10 8
4acoB

B TOM YHcJ1e:

Jlaboparopugre paboTeI nm

Camocrosrenbnag

pabora, Beero uacop 288 134 136 136

B TOM 4YHc1e;

NERE
3ayery

o O S W L
Alpyrue s 78 289 91
CaMOCTOATEIILHOM paboTE] 225 78

Bun npomexyrounoii

aTTecTaluu: 3auer,
IK3aMeH

IK3ameHw,
3ayger 3a4er | DK3aMen 3ayer

3a4er | DK3amen
3a4yer

e
O6masn Tpyroemkocts

ST 432 144 144 144 432 | 144 144 144
TPYA0EMKOCTH 1o

ceMecTpaMm, 4yacoB \—L_J




2. MECTO JUCHUILINHBI
B CTPYKTYPE OBPA3OBATEJILHOM [IPOT PAMMBI

Aucunnimna «®usuka» BXoxuT B 00s3aTeNbHYI0 YacTh Iporpammel bioka 1.
OcBoenue obyqarommmucst AUCIMIUIAHBL «Du3KKa» onmpaercs Ha 3HaHHs, yMEHus,

HaBBIKH M KOMIIETCHL[MH, IPHOOPETEHHbIE B PE3YIIbTaTe OCBOCHHS MPEILIECTBYOMIMX
JUCLIMTIINH:

- Maremaruka;

- Hayeprarenbnas TCOMETPHsl ¥ MH)KEHEPHas rpaduka
3HaHUs, yMeHHUs u HABBIKH, TIOJlyYCHHBIE NIPH OCBOEHHH IMCIHILIHHL] «O61mii
buznveckuii TMPaKTHKYM»  SBISIOTCS  HEOOXOMMMBIMH  Juis OCBOEHHS
HOCTEYIOMHUX TUCUMILIIH | pasaesnos OOIT:

- Teopetnueckas mexanuka

-T€OPHs MEXaHU3MOB

- Conporusnenue MaTepuaios.

- DNeKTpoTeXHHKa 1 3JIEKTPOHMKA

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHHUS

Llensto ocBoeHMs mucHUMIMHEL SABIIETCS  O3HAKOMJIEHHE OOYYalolmuxes c
OCHOBHBIMH 3aKOHaMH (U3HKH M BO3MOXHOCTSMHU WX [IPUMEHEHMs IPH pelleHuH
3a/1aq, BO3HUKAIOIIUX B MX MOC/IEAYIOMIei IPO(ECCHOHANBLHOMN eATeNBHOCTIL

3a/1auaMy OCBOEHHSI U CIUILIHHE] «Du3uKay ABISIOTCS:

- M3YCHHE OCHOBHBIX (DU3UYECKUX SBICHMUIA;

- OBJIa/ieHHe (YyHIaMeHTaIbHbIMK TOHATUAMH, 3aKOHAMH U TEOPUSIMH (BU3UKH,
a TaKXXe MeTolaMH (hH3HYeCcKOro UCCIIEJOBAHHS;

- OBIAJICHHE METONaMM M IIpHeMamu PCLICHHS KOHKPETHHIX 3ajay W3
PasIHIHBIX obnacTeit hpusnkw;

- dopMHpOBaHUE HaBBIKOB POBEACHHUS (U3NYECKOrO 9KCIIEPHUMEHTA, YMEHUS
BBIZICIIATE KOHKPETHOE (hH3UYECKOe COLEPXaHHE B MPUKIAIHBIX 33/1a9aX yueOHO 1
PO ECCHOHAIILHOM e TeNbHOCTH.

Komnerennum, opmupyemsbie B PE3YyJIbTaTe OCBOCHHUS JUCIHILIUHEL:

- Cocoben npumensts CCTCCTBCHHOHAYYHBIC U OOLIeHHKEHEPHBIE 3HaHHUS, METO/IbI
MATEMATHYECKOTO aHa/IM3a H MOJETHPOBAHHUS B NPOQECCHOHANBHOMN AeSTeIbHOCTH
(OIIK-1).

- CniocoGeH B cdepe cBoei NPO(ECCHOHANBLHO JeSTeIbHOCTH IIPOBOJUTE
M3MEpeHHUs U HabJroIeH s, 06pabaThIBaT K HIPEJCTAaBIATh SKCIePUMEHTAJIbHbIE
A@QHHBIE U Pe3yIbTaThl UCIIBITAHHI (OIIK-3)

B pesynerare usyuenus AMCLUIUINHBI 00YYaI0LUHICS MOIKeH:
- 3HaTh METO/IbI MATEMATHYECKOTO AHATH3A 1 Monenuposanus (s OITK-1):




- 3HATBOCHOBHEIE Hay4YHEle TIOHATHS. U ompernenenus; OCHOBHBIE 3Talbl pasBuTHy
oOlLuecTBa, HAYKH U Texuuky (OI1K-3)

- YMeTbHuCHoNb30BaTE METOnEl  cbopa wmHDo
NpoecCHOnANBHO] Aedrensrocty (OIK-1);

- YMETBBEIOpATH 3aK0HE]
(OIIK-3)

- BJajeTbMexaHu3zMamy cbopa 00001IeHns, anan3a u
MOTy4eHHoN nHOpMarmy (OIIK-1).

©  BAafAeTbTeXHONOTUsMY npHoOpeTeHus, HCIONB30BAHHA U 0GHOBIEeHs
T'YMaHHUTapHEIX, COLHUAIbHBIX, 5SKOHOMHYECKHX 1 TEXHUYECKUX 3HAHWUIA (OI1K-3)

PManuu g HCITOJIb30BaHu s B

, hopMmErI, TIPaBUIIa, IPUEMBI I03HABaTE b O] ACATENBHOCTH

CI/ICTeMaTI/BaLIHI/I

4., COAEP)KAHUE JAUCHOUTILINHB]
4.1. y'leGHo-TeMaanecmm JIan

Koimuecrno qacos

Homep KOHTaKTHOM pa6orTpI ¢ npenoaaBareem
Haumenoranue pasnea,
Py6ex pasjgeda, —" JIaﬁopaTopHLIe
TeMbI PAOOTHI

ENER.
: -
aHTapPMOHHYECKUH OCLHILISATOD
[ Pybexuii xonpoms Mo | [ 2 ]
3 OcHoBBI MOJIEKYISIPHOIH 10 3
Py6ex 2 bu3HKH ¥ TepMoHHAMKKY 5

2 cemecry e |
4

_omno [3a0um0 | oumo | saoums
1 Dusnyeckue ocHOBL
MEXaHUKH
PyGex 1

N

OnekTpocraruka 6 8 -
Py6ex 3 5 [locrostunsrit SJIEKTPHYECKHUH 4 1 4 5
TOK
PyGexHbIit KORTpOIE No3 4 - -
6 OJIeKTpOMarueTHsm 10 2 12 2
Sy Py6esxHBIit KoHTpOIE Nod 2 - - -
3 cemectp
7 BonHoBas ontuka 6 1 8 2
Pybex 5 8 DIIeMEHTHI KBAHTOBOH ¢busuku 4 1 8 -
PyGexHbIi KoHTPOITH No5 2 - - -
9 ®u3UKa TBEPIOTO Tena 6 1 4 2
DusuKa aToMHOrO s71pa 1 4 1 4 )
e i 9JIEMEHTAPHBIX YACTHII
| Py6exHbrit KOHTpOJIb No6 2 - = B
L Bcero: 72 14 72 12




4.2. Conepixanne JICKUHOHHBIX 3aHATHI]

Tema 1. Dusuyeckue OCHOBbI MexaHuku,

Benenue. Lenu u 3agayn U3YYEHUS NUCHUTIIHHE], Tpe6oBanus mno HU3YYEHUIO
AUCHHIUTAHBL.  DjleMeHTE] KuHemMaTuku. Kunematuyeckpe YPaBHeHHUS NBUKeHUs.,
[uHamuka TaCTull U TBepmoro Teja. [uHamuka HOCTYNaTenbHOro nBMkeHus
CHCTCMBI MaTepHalbHBIX TOYeK. Junamuka BPAaIlIATEeNIbHOTrO NBHIKEeHHS. 3aKoHBI

COXPaHEHHS HMMITyJbca, MOMeHTa MMITyJIbCa, SHEPruu. DeMeHTE] CICLUATLHOM
(4acTHO) T€OPHU OTHOCHTEIBHOCTH

Tema 2. I' ApMoHuUNecKul u anzapmonuyecryi; ocuuamop.
I'apmonuyeckue KonebaHus u ux Xapaxktepuctuku. Kone6anus: Ipy3 Ha

HIEPEHOCA B TEPMOIUHAMHYECKHX HEPaBHOBECHBIX CHCTEMAX,

BryTpennss SHeprus. Konuyectso temmory;, Pa6ora rasa npu usmenenyy ero
obbema. TlepBoe Hayao TepMonuHaMuku. TemmoemkocTs MHOTOaTOMHEIX Ta3oB.
Obpatumbre u HEOOpaTHMBble  TPOLIECCHI. BTopoe Hawano TEPMOAUHAMUKH.
OHTpomus, ee CTaTHCTUYECKOE TONKOBAaHHeE, Tperbe Hauano TEPMOAHUHAMUKHU
(Teopema Hepucra). Peanbrbie razm., YpaBHenue Ban-nep-Baanbca u ero ananms.
Da3bl 1 (Ba3oBbie TpeBparienns. Pasosble nepexoms I 1 11 pona.

Tema 4. Inexkmpocmamuxa.

Onektpuyeckuii 3apsl, ero cpoucTsa. 3akon Kyiomua. DIIeKTpHYecKoe Toje.
Hanpsoxennocts JJIEKTpocTaTHieckoro mons. Ilotenmuan 3NIEKTPOCTATHYECKOrO
nons. Teopema Ocrporpazckoro-Taycca s SJIEKTPOCTATUIECKOrO MOJISI B BaKyyMe.
IIpumenenne Teopemsr Octporpanckoro-T'aycca pacueTry 3JIEeKTPUYECKUX TOJIeld
OIIeKTpUYecKoe TI0Ne B BelecTse. IIpoBomnukn B snekTpocratmyeckom mHome.
Kounnencatoper.  Emkocts KOHIICHCATOPOB ~ pasiM4HOM  reoMeTpHYECKOi
KOH(Hrypanuu. DHeprus SJIEKTPOCTATUYECKOT'O MOJIS.

Tema 5. IMocmoanuwiii IIEKMPUYeCcKuil mok.
OIeKTPUYECKHI TOK, YCIIOBHS €ro CYILICCTBOBAHUS, XapAKTEPUCTUKH. 3aKOHBI
Oma wu J[Dxoyns-Jlenna B MHTETPaNbHOH M IuddepeHInanbHOH bopwme.
O6obmenubIl 3ak0H OwMa. IlpaBuna Kupxroda. Pacuer Pa3BETBIEHHBIX LETICH.
DJeMeHTapHas KiaccuyecKas TCOPH SJICKTPOIIPOBOAHOCTH METAILIOR.



CaMOMHIyKUuH. WHOyKTHBHOCTE Tunsr marmeTukos. OHEPrus. MarHWTHOrO OIS,
YpaBuenus Makcpena,

Tema 7. Bonnogas onmuka.

Mexannzm o0pazoBanus Bomy. [ dPMOHUYECKHUE  BOJIHEL, YpaBHenue
SJICKTPOMAarHUTHOM  BOJHEL. OcHoBHBIE  CBOlicTRA SJIEKTPOMArHUTHBIX  BOJTH.
HHurepdepennus cpera u METONbI ee HabGmoneHus. Hudpakius u YCIIOBHsI ee
HabmoneHus. Ipuanun T roireHca-Ppeners. Huopakums ®peHenst Ha Kpyriom
OTBEPCTHH H  Jucke. Hudpakims Opaynropepa Ha ONHOW 1INemu wu pa
AU PaKHUOHHOIH pemeTke Ilonspuzanus cpera. 3akoH Mamoca. 3akon bprocrepa.
Ionspounsr u TIOTIAPU3ALHOHHBIE TPH3MEI.

Tema 8. dnemenmu Keéanmoeoi ¢pusuku,

Tennooe U3ITydeHHUE, er0 XapaKTepHUCTHK, KBaHToBas runoresa u bopmyna
[lnanka. Bremmnuis (oToaddexr. YpaBHeHne Ditnmreiina NSl BHEUIHero
dorosdppexra. Gotousr. I HroTesa ne bpoitns. CootHomenus HeolpeeneHHOCTel.
BonroBas ¢yukims. Crannonaphoe ypaBHenue Illpenunrepa. Ioctynarer Bopa.

(9]

Tema 9. Duzuxa meepoozo mena.

ODJNeMEHTBl  30HHO TCOPHH  KpUCTA/UIOB. 3amojHeHHe 30H: MeTaljIbl,
JUBJIEKTPUKH, [IOTYTIPOBOIHUKH. DJIeKTPOIPOBOIHOCTS METaJIJIOB.
DIIeKTPONPOBOTHOCTD IIOJTYIIPOBOAHUKOB. IIpumecHsbIe TOJTYIIPOBOTHUKH.
MaruuTHsle cBoiicTBa TBEPAbIX Tell. KoHTakTHEIE siBieHwms.

Tema 10. @usuxa amomnozo A0pa u Inemenmapnpix uacmuy,.
Cocras sinpa. Jledekt macc u SHEprus CBs3M sAnpa CeolcTBa M mpupoxa
STCPHBIX cUll. PananoakTtuBHOCTE. 3akon PaZlMOAKTUBHOTO TpeBpaiueHust. SInepHsie
PCaKlMh ¥ WX TUNBL Peakuus nemenus snpa. Peakumm cunresa. DlleMeHTapHble
HacTHURl M uX  knaccuukaums.  Kpapku. Tumsr  u xapaKTepHchuH
(DYHIAMEHTAbHBIX  B3aUMOJCHCTBHIA KBantel  dyHmamentanbubx  moseis.
Dusneckas KapTuHa Mupa. BemecTso 1 noje.



4.3. JlabopaTopHsbIe 3ansaTHS

Home Hopmarus
P HaumenoBanne P

pasneda, HanmenoBanue J1260paTopHoii paoTeI BpeMeHH, yac.
pasjena, TeMbI

Ou4no | 3a04Ho

Onpenenenue 06nema e
UHITHHAPUYECKON (HOPMBL.
IIposepka Broporo 3akona Herorona.
IIposepxka 3akona nuHammku
BPAIaTEIbHOTO JBIKEHUS

DusnyecKre 0CHOBE]
MEXaHUKH

'

H
o

FapMonuyeckwuii u
aHTapPMOHHUYECKUH
OCIHJLISITOP
OcHoBBI
MOJIEKYJISIPHOM
buzukm u
TEPMOAUHAMUKH

Mexanuueckue konebanus (Ha
KOMIIBIOTEpE)

Onpenenenne otHOmeHNS YAETbHBIX
TEIUIOEMKOCTEN METOIOM
anMabaTHYeCKOro pacInpeHus.

Onpenenenue nocrosumol bonbimana B
oneitax [leppena (na KOMIIBIOTEpE)

2

JICKTPOCTAaTHKA Mopnenuposanue 3JIEKTPOCTATHYECKHUX
OJIEH.
W3yuenne nBwxenns yactunp:
SJICKTPHUYECKOM note ( Ha KOMITBIOTEpE)
W3yuenne napannensuoro u
[IOCITEI0BATENBHOTO COE THHEHHS]
IIPOBOTHUKOB
Wsyuenne maraurHoro mong COJIEHOH 1A ¢
OMOIIBIO natyrka Xoia.
JBroKeHne 3apsoKeHHbIX YaCTHII B
MarduTHOM I10JIe (Ha KOMIIbIOTepe)
Usyuenne snexrpomarauTHoit HHIYKITHH.
3 cemectp
Onpenenenne niuHE! cBeTa BOMHES c
IOMOIIBIO MHTEp(epEHITHH.

Wsyuenne nudpakuuu ceera, -

8 OJleMeHTHI KBaHTOBO Usydenue BHemmero dotosddekra (na 4 -
1)7k370 9% KOMIIBIOTEDE).

[TocTossHuBIH TOK

SHCKTpOMaTHeTI/I?;M

7 BosHoBas ontuka

H
[N

Usyuenne cnexrpa atoma BOJIOpOJA. -
9 ®u3uKa TBepIOTO Hccnenosanue TEMIIEPATYPHOI -+ 2
Tena. 3aBHCHMOCTH CONIPOTHBIICHHUS
TOTYIIPOBOTHUKOB.

HacTHuIg

10 ®u3HKa aTOMHOrO Cocras 1 cBoifcTBa CTAGHIBHBX anep (Ha 4 -
sqApa u SJIEMEHTapHBIX KOMIII:IOTepC)




CIELYIOIIero anropurma JNEUCTBUIA:

1. mpencrapnenye (u3nyeckoii Mozenu 3anayu, T.e. [IPOHMKHOBEHUE B pusngeckyio
CYTb yCJIOBHY MOCTaBIEHHO] 3a/1a4my;

2. ITOUCK peueHus, T.e. HUCClIeqoBaHue BO3MOXXHBIX BapuaHTOB pelreHus nanHo

a)  BHHMarempHO TIpOYHUTalTE ycnoBue 3anayy

b) TIpOaHanu3upyiite ycnosue 3anauy y ONpenesuTe pasmen k KOTOpoMy

OHa OTHOCHUTCSH

C)  3amummTe ee KpaTKoe ycClloBHe, BBIMOTHHE NIEPEBOJI BHECHUCTEMHbIX

CIUHML B cuctemy CU

d)  mpu HeoGxomuMOCTH ClleNnanTe yeprex

Ha BTopowm stame mocye TIOTy4eHHs: pU3nYeCcKoit Momemy CllelyeT IPUMEHUTH
MSBECTHEIC aJITOPUTMBI PELIeH S aHATOrHYHEX u3nyeckux 3anay.

[Ipu sTOM coBcem Heo0s3aTensHo, uTo TIePBBIA K€ alropuT™M mpuBemer K
NPaBHIIBHOMY  pemeHn0. Ousmyeckye 3allaiM  O4YeHb pa3sHOOOpasHbI, IS Mx
PCIICHUS MOTYT HCIOJIB30BATHC PasHble anroputMel. BTopoit stam maspisaercs
STallOM IIOMCKA PEIIeHHS, I03TOMY, CTOJKHYBILKCE C HeyAaYel, HAO UCKATh Apyrue
BAPUAHTBl  pelleHHd. DT0  HOpMANbHbIIL fipouecc  pemreHus 3agau. [lpu
CaMOCTOATEIILHOM PELICHHH 3a/1a9H Heo6X0IiMO NIPOSIBUTH BOJIIO U YCHIYHBOCTb.

Ycnemuoe  BhimonHenue BTOpPOIO  3Tama mpeAanoJaraer CIIEAYIOIILY O
[TOCTIEIOBATENIBHOCTD IEUCTBHIA:

a)  3alHmmMTe (HU3MYecKHe GopmyIbl, oTpaxkaromnme 3aKOHBI, KOTOpbIE

JIEXAT B OCHOBE SIBIICHMH, OIIMCAHHBIX B 3a/1a4e

b)  ycranosure 3aBHcHMOCTS MEXIy HUCXOAHBIMM IaHHBIMM 3aja4y U

VICKOMBIMHU BEJIMYHUHAMH

C)  pemMTe 3ajady B oOIIeM BUJC, TOTy4YuTe OYKBEHHOE BhIpaKeHHe

MCKOMBIX BEJIMYMH UK pEeIlaiTe MOLIAaroBsIM CIIOCO6OM

d)  npoBemute mposepky Pa3sMEPHOCTH TOJTy4€HHbIX BHIPAKEHHIA.

Ha TpeThem stane npoBenwte BbIdmCITIEHHS MO HOJIyYeHHBIM (hOopMyJIaM.

YeTBepTslit 3Tan 3aKmoyaercs B TIPOBE/ICHHH aHAK3a MOyYeHHOTO PeIeHHMs.

Kaxnpiii oby4aromuiics BbimonHser KOHTPOJIbHYIO paboTy, COTIIacHO ceoemy
éapuanmy, KOTOPBIH OIpPENeNATCs MO _nocaedneii uudpe HOMEpa _3auemuoii
KHUMCKU.

llpasuna ogpopmnenus pewenus 3adau:




Pa60Ta MOJDKHA OBITh BbINIOJIHEHA B OTACJIbHOH TeTpaau u HallucaHa or

DYKH, Ha 06510Ke KOTOpoi HyXHO ykasarp Kype, damumiro, MHULUATBI, Homep
TPYIIIIBL,

Pewenne sanauu nomicno COZEPIKaTh:
— HeoOXonumMyo CXEMY WM Tpaduk, noscHsromui; PelueHue 3anayy;
— C/IOBECHBIE TOSCHEHHS (u3mMyeckmx BEMYUH (KaK 3ajaHHbBIX, Tak j

- KpaTkue, HO I/IC‘IepHBIBaIOI.HI/IMI/I ITIOSICHEHU S Xonma peuieHus 3a1a4u;

BBIBO/IUT;
- TIPOBEPKy pasmepHocTH;
- BBIYHCIICHUS HCKOMBIX (U3nYECKHX BeTrHuuy.

Ipumeper pemenns 322" KOHTPO/IbHOI paGoTe
1) 3anaua ma OIpeneeHre yCKOpeHH s,
Vpasnenue osuocenus mena umeem 6uo x = 15t + 0,4 £ 5 Hatimu yexopenue o8udcenus

meia.
Hano: Pemenue.
x=15t+047¢ Bocnonessyemces YPaBHEHHEM
at2
ABMDKEHHS X = v()f + =
— E
e ITo ycnosuro 3anaun nemskenue

ABIACTCA IPSAMOTMHERHEIM BJIOJTb OCH X,
TIOSTOMY Ul OTIpeNIeNIeHHns ycKopeHus
HEOOXOIUMO COIOCTAaBHTE YPaBHEHHS

x=15t+04F vO=15m/c

% =9l % a;fz a=200,4=0,8/c?

. M
Otger: 0,8 /c 5

2)Msay  6powen co ckopocmeio 10 m/c  eepmuxansuo ésepx. Haimu evicomy ez0
Haubobue20 noovema . 3amumiem KpaTKo€ yClIOBHE 3a1ayy.

AHO:
I[ ’ Permmretrias



Vo=10wm/c

g=10m/c?

B Touxe HaWBBICIIIETO 110

. R gt e 2 AbeMa BEpTHKAaIbHAas COCTaBIISIOIIIas CKOpoCcTH
= s 1.C. y - .

2
Torna BeicoTa HauOOJIBIIET0 TOaBEMA / — o

2g
w’ /c2
Iposenem [IPOBEPKY pa3zMepHOCTH: [h] = =M
M
CZ
Bbraucrim Bricory HauOOJIBbIIero HogBeMa: / = il =5(m).
2:10

OtBert: h=5Mm.

S. METOAUMYECKHUE YKA3ZAHUS JJISL OBYYAIOLIIUXCS
IO OCBOEHHIO AUCHUTLIUHBI

Ipu npocnymmpanun nexiuii PEKOMEHIYeTCS B KOHCIIEKTE OTMEYaTh Bee
BaXHBIC MOMEHTbI, Ha KOTODIX 3a0CTpSeT BHHMAHHeE NperoaaBaresb, B 4YaCTHOCTU
T€, KOTOpBIE HEOOXOOWMBI I KA4eCTBEHHOlM IOATrOTOBKU K  1a00paTopHbIM
3aHATHAM U BBITIOJTHEHHIO COOTBETCTBYIOMIEH nabopaTOpHO paGOTEI.

Ilepen naGopaTopHsIM  3aHsTHEM HeoOXomumo  emé  pas IIOBTOPHUTH
JIEKIMOHHBIA MaTepuall 1o JaHHOM Teme. Ha MabOpaTOPHEBIX 3aHSATHSIX IIPOBOUTCS
KOJIICKTHBHOE OOCYXI€HHe W pa3bop OCHOBHBIX THIIOB 3a/la4y, IMOCJe Yero
o0yJarolmecs: 1moj pPyKOBOACTBOM TIPETIOAABATENS BBINONHSAOT HMHIMBUIYaIbHbIE
3a1aHusl.

3a0roM KayecTBEHHOTO BBINOIHEHHS nabopaTOpHBIX pPaboT  sBIsETCS
CaMOCTOATE/IbHAs IIOATOTOBKA K HMM HaKaHyHe IyTeM MOBTOPEHHS MaTepuasoB
JIEKUHA M [popaboTKe METONMYECKHX yYKA3aHHil K BBHITONHEHUIO nabopaTopHOii
pabotsl. PekoMeHnyeTcs moAroToBuTH BOTIPOCHI 110 HESICHBIM MOMEHTaM M 00CYIUTh
UX C IIpETIoiaBaTeNeM B Hadalle 1abopaTopHOM paGoThl.

llperiogaBareneM 3arulaHUPOBAHO TIPUMEHEHHE HA 71a00paTOPHBIX 3aHATHIX
TEXHOJIOTHH  pa3sBUBAaMOLIeiics KOOMNEpalHu, KOJUIEKTUBHOIO B3aUMOJECUCTBMUS,
pa300pa KOHKDETHEIX CHTyauuii. Ilostomy NPUBETCTBYETCA TIPYNIOBOH METO.
BBITIOJTHEHHS 1aOOPATOPHBIX PadoT.

Jnst - TeKylmiero KOHTpONS yCHeBaeMOCTH MO OYHO dopme 00ydeHus
TIperiofiaBaTelleM UCTIONb3yeTcs OallIbHO-PeHTHHIOBasT CHCTEMA KOHTPOIISL U OLIEHKH
aKaJleMUIECKOH aKTHBHOCTH. [103TOMy HACTOSITENBHO PEKOMEHIYETCs TIIATENbHO
TpOpadaThiBaTh MaTepHal AUCLUUILIUHEL TIPH CAMOCTOSTENbHOMH paboTte, yyacTBOBaThH
BO BCeX (opMmax oOCYkAEHMs M B3aMMONEHCTBHSA, KaK Ha JIEKLMSX, Tak U Ha



i paGoThl TIOZipasymeBaeT camocTosTenpHoe

» TOIrOTOBKY K N1abopaTOpHbIM 3AHATHSIM,
TOTOTOBKY K py6esKHbIM KOHTPOJIAM (miist ouHoi; (bopmbl 00yYeHHs), BoI

KOHTPOMbHON paboThl (st 3204mof (opMbI 00yueHus), TIOATOTOBKY K
3a4eTy.

I1OJTHeHye
3K38M€Hy,

Pexomennyemas TPYAOEMKOCTEL caMocTosTeNBHO; paboTel mpencrasnena g
Tabnuue:

| HaumenoBanune Pexomennyemas f
v h . T

| BHA camocToATe IbHOM PaGoThI aKan. qac I

I TPyl0oemMKoCTh, |

e e o Shtia

Lo 1 cemect |

1 Y FﬂyﬁJIEHHOC H3y4YeHHue Tem AUCIHHUIIIMHBI:
" JUICHIOC I
|

f'_(DI/ISHI{GCKI/Ie OCHOBBI MEXaQHUKH

| 1 apMoHUyUeckuit u AHIAPMOHUYECKHUT OCHHILISTOp
| OcHoBbr MOJIEKYIAPHOM PU3MKHU U TepMoaHHAM KM

Ioaroroska k M1a00paTOPHBIM 3aHATHAM
(1Mo 2 yaca Ha Kaxnoe 2-X 9acoBoe 3aHATHE)
Hoaroroska k py6exuniv KOHTPO/IsAM
(110 2 yacy Ha KaBIIH pybex)
| Hoaroroska K 3adery

2 cemecT | A’

— e ———— L L S SE——
o Yray6aennoe H3YYEHME TeM IHCHMILIHHBI: 0
| JJEKTpoOCcTaTHKA 5 17 ]
J TocrosuubIi SJIEKTPUYECKHI TOK 17 ;

' DIIEKTpOMAarHeTusm ' 16 ;
[oaroroska k J1a60pPaATOPHBIM 3aHATHAM '

L (110 2 4aca Ha Kaxz10e 2-X 9acoBoe 3aHATHE) j _»ﬁ N
5 Hoaroroska k py6exuniv KOHTPOJIAM 4

(10 2 "acy Ha KaxpIi pyoex) | ]
o Ioaroroska x 3a4ery 18 |
B Bcero 3a 1 cemecrp: 96 -
: Yray6.ennoe H3YYeHHE TeM AHCHUILIHHDI: 41 _“w_%
E@IHOB&S! OnTHKA 10 !

_ DJIeMeHTHI KBaHTOBOM bu3uku 10 |
" Dusuka TBEPAOIO Tena | 10
_Dusuka aromHoro Azpa U IEMEHTAPHBIX YaCTHUI] 11
i Moaroroska k Ja00paTOPHBIM 3aHATHAM 24
‘ (o 2 gaca Ha Kaxmoe 2-X YacoBoe 3aHsTHE)
i IToarororka k py6exnniv KOHTPOJISIM
(110 2 yaca Ha KaXxmblii pyOex)
Moxroroska k 3x3ameny 27
Bceero 3a 3 cemecrp: 96




HaumenoBanue
BH/Ia camocTosATe b HOI] PadoThI

OCHOBBI MOJICKYISIpHON husnky TEPMOTUHAMUKH
Kourposnas padora
Hoaroroska Kk aabo

padory)
Ioaroroska 3aye

a

3aKOHBI TOKa

w T

Yray6.ennoe usyuenme TEM THCUHILIHHBI: “
Du3uyeckue 0cHOBE MEXaHHKH “
l'apmonnyeckuit n AHTapMOHKYECKUH OcHMILIATOp “

-E—
()
N

L1y0.1enH0e W3y denne Tem tncImInTLE: %
DueKTpocTaTHK 36

Pexomennyemasn
aKaj. gac
TPYAOEMKOCTB,

Ioaroroska k JabopaTopusiv paGoram (0 2 9aca na ka0
abory)
Ioaroroska k 3aue
Yruybaennoe 3ygenne tem AMCIMILTHHBL: 87
KBanToBas pusnxa 21
Du3KKa TBEPIOTO Tena 21
®u3snKa TBEPOTO TeNa LE
®u3nka aTOMHOTO si71pa U 3JIEMCHTAPHBIX YACTHUI 22
Kontpoasuas pagora 18
Iloaroroeka k J1a6opaTopHbIM paGoram (mo 2 yaca nHa kaxm00 4
| pabory)
IoaroToBka Kk 3K3ameny 27
Bceero 3a 3 cemecrp: 136
Bceero: 406

6. POHJ OHEHOYHBIX CPE/ICTB
AJISI ATTECTAIIUM O JUCLUATIINHE

6.1. Tlepeyennb oneHOYHbIX cpexcTB

1. bannpHO-pelTHHIOBas crcTeMa KOHTPOJISI U OLICHKU aKaAeMHYECKOU aKTHBHOCTHU

obyuaromuxcst B KI'Y (mi1st ounoi (bopmsI 06yueHus)
2. OT4eTsl 00yYaromumxces 1o nabopaTopHbIM paboTam



3. BaHK TecTOBBIX 3anaHMi K PyOEX)HBIM KoHTpomsim Ne 1,2, 3, 45,6 (st ouHOIM
$opme1 06yuenns)

4. Ilepeyens Bompocos k 9K3aMeHy.

6. Ilepeyens 3ananmii k 3ayeTy.

7. KonrposbHas pa6ora (W15 3204HOM hopMBbI 00y4eHwus)

6.2. Cucrema Oa/IbHO-peliTHHIOBOI OLleHKH
PaboTHI CTYAEHTOB 110 AMCHHIUIHHe

I | Pacnpenenen
e 6asos 3a
ceMecTp 1o
BUJIaM
yueOHoi1
padoThl,
CPOKH crauu
YueOHOI
paboTsI (mpu
HEeo0XoaMuMoc
TH)

—

HaumeHnoBanue

Conepxanue ‘“__

Pacnipenesnenue 6annos 3a | cemecTp 1

Beinosnnenue

loceme | u3amura i .
- - Py6esxHbrit PyGexnbiii
Bun VP: HUe OTYETOB 1O 3ayer
o KOHTpOJIbL Nel KOHTpOJIL No2
JeKIMK | 1abopaTopHsl
M paboTtam

6 3a KK IyIO
BannbHas o 2 ‘
1 naboparopHy 30 |

OLIEHKa:
10 paboty !
3a <{
NpOCIyII *
aHHYIO

[Mpumeuan 5 i Bcero 6*6 = Ha 6-m neku. Ha 12-m nekw, ;[
st 36 3aHATUU 3aHATUM .
4acoBYIO |
JIEKLIHIO. ,
Bceero:10 !

Bcero 6annos

Pacnpenenenne 6annop 3a 2 cemecTp

Py6exHblit
3a4er
KOHTPOJIb No2

S

Beinonnenue
e alIuT =

Ioceten | u 3amura PyGexcHbIi

Bun VP: ue OTYETOB 10
. KOHTpOJIb Ne|
JeKumnk | nabopartopHsl
M paboTam
6 3a KaKIyI0
bannbuas - N
1 JabopaTtopHy 12 12
OLIEHKa:
10 paboTy
=
3a
NPOCIYIL
! ITpumeuan aHHﬁ}O % Bcero 6*6 = Ha 6-m nexku. Ha 12-m neku.
usi: 36 3aHATHH 3aHATHH

4acoBYIO

JIEKLHIO.

Bcero:10

( 30
“1\“ |
1

—e ]



Bceero 6amios

Pacnpenenenne 6amos 3a 3 cemectp

Beinosnnenwue u
3alIMTa 0TYETOB
no
J1a60paTOpHbIM
paboTtam

[Mocemen
ue
JIeKLU it

Py6exHbiit
KOHTPOJIb Nel

PyGesxHbrit

Ok3
KOHTPOJIb No s

Bannbuas 6 sa kawnyro
o Jabopartopuyto 12 12 30
paboty

3a
npocyin

aHHYIO 2-
[Mpumeuan -
o % Bcero 66 = 36 Ha 6-m nekuw. Ha 6-m neku,
: 4acoBYI0 3aHATUU 3aHATUU
JIEKLIUIO.

Bcero: 10

Bcero 6amios

Kpurepuii

nepecyera
Oanos B 60 1 MeHee Gamnos — HEYNIOBJIETBOPHTENLHO;, HE3a4TeHO
TPaJULMOHHYIO | 61...73 — YZIOBIIETBOPHTENBHO; 3aYTEHO

OLIEHKY 1O 74... 90 — xoporo;

uToram pabotel | 91...100 — omiHumHo
B ceMecTpe U

9K3aMeHa

3 | Kpurepuu Hns nonycka k TMPOMEKYTOUHOH aTTeCTaLMK MO AUCLMILTHHE 32 cemectp
JOIyCKa K obyyarowmiics nomken HabpaTk Mo HTOram TekyLuero u pyGesHOro KoHTposeit He
NIPOMEKYTOYHO | MeHee 51 Gamna. B ciyqae ecim obyuarommuiics Habpan menee 51 Gana, To k
W aTTecTallK, | aTTeCTAHOHHBIM HCTIBITAHUSM OH He JI0MycKaeTcs.

BO3MOXHOCTH Mnst nonyuenns sk3ameHa i 3auera Ges TIPOBEJCHHS TIPOLIE Y Pbl

oIy YeHus MPOMEXKYTOUHOM aTTecTamu o6yyarommemycs HE0OX0MMO HabpaTh B xo/1e
dBTOMATHYECKO | TEKYILEro U pyOe)HbIX KOHTpoJIe# He MeHee 61 Gamna. B sTom Cllyyae uTor
ro 3auera OasIbHOM ouenku, nonyyaemoii obyuarolumes, onpeaeasercs mo KOJIMYECTBY

(3k3ameHaumon | Ganos, HaOPaHHBIX MM B XOJle TeKyLLero u pyOexHbIX KoHTpOteit. Tpu sToM, Ha
HOM OLIEHKH) 1O | ycMoTpeHue NpenoaBaTens, 6aiIbHas OLEHKa 06YYAIOLIErocs MOKET ObiTh

JHUCLMIUIHHE, MOBBILICHA 33 CYET MOJTYYEHHUs TOMONHUTENbHBIX GAIIOB 32 aKaZeMHUYECKYI0

BO3MOXKHOCTb AKTHUBHOCTb.

Nony4eHus OOyuaroruuiics, UMeroLuii MpaBo Ha NoJly4YeHHe OLEHKH Ge3 NpoBeeHus

OOHYCHBIX MpOLUENYpbI NPOMEKYTOUHOM ATTECTALMH, MOKET MOBBICHTD €€ NyTeM Caayu

OayioB aTTECTALMOHHOTO HCTbITaHus. B ciyuae nonyuenus o0y4arommmest Ha
ATTECTAllHOHHOM HcnbITaHuK 0 Ga/uIOB MTOr 6aThHOM OLCHKH N0 AUCLUMUITIMHE He
CHUIKaeTCSl.

3a aKkaneMHYeCKyIo aKTHBHOCTD B XOJ1® OCBOCHUSI AUCLIMIIMHBI, y4acTHe B
yueOHoIA, Hay4HO-HCCJIEI0BATE/ILCKOH, CIIOPTUBHOM, KYJIbTYPHO-TBOPUYECKOH U
OOLIECTBEHHOM NeATeNBHOCTH 0by4aroLeMycs MOryT GbITb HAUMCIICHDI
AOTONIHUTENbHBIE 6anibl. MakcuMalbHOE KOTHUYeCTBO JAOTIOJIHUTENIbHBIX OaIIIoB 3a
AKaJICMHYECKYHO aKTUBHOCTh COcTaBJsieT 30).

OcHoBaHMeM JUIst MOy eH s AOMONHUTE bHBIX GaIoB ABAAIOTCS:

- BBIMIOJIHEHHE JOMOJIHUTENbHBIX 3aJaHHH 110 AHUCLUHMIVIMHE; AOMOJHUTENbHbIE Oaslibl
Ha4UCIIAI0TCS MpernonaBaTenem;

- y4aCTue B TCYEHHE CeMeCTpa B yUeOHOH, Hay4YHO-HMCCJIEN0BATEILCKOH, CMIOPTUBHOM,
KYyJbTYPHO-TBOPUYECKOH M 00LIeCTBEHHOH AesTenbHocTH KTV,




DopMbI ¥ Bub
YuebHoi : 10
paboTsl s
HeycneBaroLux
(BoccTaHoBUBII
MXCsl Ha Kypce
00yueHus)
obyuarommxcs
IUIA MOJTyueHus
HEJOCTaoLIMX
6annos B koHLe
cemectpa

npernonasaresnem.

Ilepen  mpoenenuem KaXxznoro py6exnoro KOHTpOJII  mpenonasarens
NpOpabaTkiBaeT ¢ 06yyaroImmMIcs OCHOBHOH MaTepua COOTBETCTBYIOLHMX pa3jesion
AUCLUILUTAHEL B pOpMe KpaTkoif JCKLHUU-TUCKYCCHH

Bapuantel tecropprx 3aaHUA 1T pyGekHbIX KOHTposel cocrosr uz |2
BOIIPOCOB.

Ha kaxmnoe TECTHpOBaHHEe 1npu pyGexHOM KOHTpone  obyuarouemycs
OTBOIMTCS BpeMs He MeHee 3() MHHYT. Kaxp1it Bonpoc onennsaercs B | Gai.

IlpenonaBarens ouenmpaer s Oannax pesynbraTh TECTUPOBAHUS KaXkI0r0
00yH4arorerocs mo KOIMYECTBY NPaBUILHBIX OTBETOB M 3aHOCHT B BEJIOMOCTh y4era
TEKyIIEeH yCIIeBaeMOCTH.

3auer npoBoxuTCcs B BHJI® yCTHOTO OTBETa Ha O1MH TeOpeTHYecKkuil Bompoc.
Bpewmsi, orBomimoe o0yuJaroriemycst Ha MIOATOTOBKY K OTBETY, cocTaBisieT 30 MuH.
Bonpoc ouenusaercs s 30 OasuioB.

OK3aMeH NpPOBOAUTCS B TPalMIMOHHOK dopMe. DK3aMeHaUMOHHBIH Gujer
COLEPXKHUT JIBa TEOPETHYECKHX BOIpOCa. Bpems, orBomumoe oOyJaromemycst Ha
[IOATOTOBKY K OTBETY, cocTaBiseT | aCTpOHOMHUYECKUH yac. OTBeT Ha Kakubiii
BOIIPOC oLieHuBaeTcs 10 15 6aios.

Pesynpratsl Texymero KOHTPOJIS yCTIieBaeMOCTH M 9K3aMeHa, 3a4eTa 3aHOCsTCs
TpelofiaBaTe/IeM B 3K3aMEHALUOHHYIO, 3Q9CTHYIO BEOMOCTB, KOTOpAsl CHAETCS B
OPTaHM3alMOHHBIA  OTHEN HHCTHTYTA B  jeHs OK3aM€Ha, 3a4eTa, a TaKxKe
BBICTABIIAIOTCS B 3a49€THYIO KHIKKY 00y4aroIerocs.



6.3. ITpamepni OL€HOYHBIX cpencTB Ay PYOeXKHbBIX KoHT

poJieid, 3ayera,
9K3aMeHa.

1 cemectp
Py6exnnbirii KOHTpoar No 1

I-npsiMonuHeitroro PaBHOMepHOro
JABHIXKEHHUS

3 “PaBHOMEPHOro ABMXeHuS 110
OKPY)XHOCTH

2- npsiMonuHeiiHOrO
PaBHOYCKOPEHHOTO nBMsKeHs

4- PaBHOMepHoro KpHuBOIHHEeiHOrO
JABHOKCHUS

_)
2. Marepuanpyag Touka M nBmxercs mo OKPYXHOCTH €O CKOpocThio Ha puc.1

-

TIOKa3aH rpadmk  3aBrcHMOCTH NPOEKIUU CKOpocTu V,  or Bpemeny (7-

ﬁ
CAMHHYHBIA BeKTOp MOJIOKUTENTLHOTO HalpaBienus, V. — npoeknus ) Ha 3To

HalpasJieHue).
V‘[

M 1
1 1-1
2 <4
3-2
4-3
Puc. 2

PyGexubrii kouTposns No 2.
1. Kakoe paBeHcTBO BhIpaxaer IEPBOC HAYATIO TEPMOAMHAMUKH IS
anuabaTUyeckoro mporecca?

| AU=-A 2 Q=AU+P-AV

2. Tlpu aguabaTtHoM cxaTwu UJICAIIBHOTIO Tasa ...



TeMnepaTypa Fasa — yBennupgaercy
HaBnenne — YMEHbIIaeTcy

Ob6seM — ge HU3MeHseTCs
Temneparypa rasza — YMEHbIIaeTcy
HaBnenne — YBeIIHYHBaeTcy
Temneparypa - e U3MEHseTCs

e N S

2 cemectp
Py6exnprii KOHTpoJas Ne 3,

Ecmi g, = +¢, 9> =—q, a paccTosHue MEXIy 3apsigamMu u ot 92 10 T0ukH C pasHo a,
TO BEKTOp HANPSHKEHHOCTH oIy B Touke C opuenTt

HEU3MCHHBIM, a HanpspKeHle YBEIIMYHUBaeTcs B 4 pasa:
a) yBeIMYHTCS B 2 paza
0) He u3MeHuTCs
B) YMEHBIIHTCS B 4 paza
T') yBeJIUuHTCs B 4 paza

APYTY, KaK IOKa3aHo Ha pucynke. byner nu BosHukars WHIYKIHUOHHLINA TOK B
IPOBOIHKKE A TIPH H3MEHEHHUSAX CHIE TOKa B KOHType B?

1 Bosuukaer Tok, HalpaBleHHBIH 110 YacoBoii

A
CTpenKe
If ‘® 2 Toks KOHType A He BO3HHKaeT

3 BosHukaer Tok, HallpaBJIEeHHBIN TPOTHUB
9acOBOM CTpPEJIKH.

2. CKOJIbKO BUTKOB AOJDKHA UMETh KaTyIIKa, YTOObI [P U3MEHEHUM MAarHUTHOIO
noroka or 0,02 xo 0, 06 B6 3a 0,2c B Helt co3naBaacs cpennsis DJIC unaykuuu 10
B?

1 100 2 300

3 200 4 50



3 cemectp
Py6exnbrii KOHTpoak No5

€CJIH B pasMep oTBepCTHS YKIIAIbIBAETCS TPU 30HbI Openens
2 ecauB PasMep oTBepcThs yknansiBaeres ABE 30HBI OpeHes
3 ecnmus PasMep oTBepcTust ykansiBaeTey ONlHa 30Ha OpeHejy
4 ecmus PasMep oTBepcTust ykansipaercs M000e HeYeTHOE UKCIO 301

DOpenens
2. Ha pucynke IIPUBELIEHBI /1Be BOJIbTaMITEpHBIE XapakTepucTyKy BaKyyMHOro
¢ortosnementa.
74
FET—
I

MX JUTAH BOJIH 1ie Bpoiing A » / A, PaBHO .

1
4

Py6exnbrii konTpoan No6
1. Kpucrannamu sassigarorcs?
a. TBEpIbIe Tela, 00J1aaromue TPEXMEPHOH NMePHOIUYECKOMH CTPYKTYpOii.
b. TBepabIe Terna, He obnanaromue TPEXMEPHOH NepHOaUIECKO CTPYKTYPOIA.
C. TBEPIbIC TeNla ¢ OJIMKHUM MOPSIAKOM PacIoI0KEeHUs aTOMOB.

2. Ipubnmkenue mpu KOTOPOM IpeHeOperaroT KHHETHYECKOMH 1 NOTEHLHUAbHOM
SHEPrueil HOHOB HA3BIBAETCS:

4. U30TEPMHUYECKOE TIPHONMKEH e
b. nonuTponmuyeckoe IpUOITIKEHHe
C. H300apHYecKoe MPHOIHKEHHe
d. annabaruyeckoe OpUOITIKEHHE
€. H30XOpHYECKOE MPUBIHIKEHNE

a5
3. KakoB cocrap sigpa 19K 2



a) 19 mpotomnos 19 HEUTPOHOB
6) 20 npotoros 19 HEUTPOHOB

B) 19 npotoros 20 HEUTPOHOB

IpumepHusiii nepeuens BOMNIPOCOB K 3a4eTy
Icemectp
1. Cucremnr orcuera. Tpaexropns, IyTh, nepemeuienne. Cpennsis u MTHOBEHHAs1 CKOPOCTb.
Hopwmanbroe, Tanrenmuamsmoe TIOJIHOE YCKOPEHHSI.
2. 3aKkoH WHepuHH. Uneprmansape u HCHHEPLHANBHBIE CHCTEMBI OTCYera, Macca, cuia,
HUMIyJIbC. 2-0¥ 3akoH HploToHA,
3. 3-mii 3akoH HelotoHa, Bremnue u BHYTPEHHUE CUIIbL. 3aKOH COXpaHeHH s HMILyJbCa.
4. Pa6ota, momuocTs, dHeprus. Pabota nepemMeHHO#M cuip;. Kunernyeckas SHEPrHsl.
5. Tlone xak $opma marepun. [orenimanpuas SHEPIUS W ee CBA3h C CcHiIoH. Pacyer

By

8. I[I/IHaMI/I‘ICCKI/IC XapaKTCPUCTHKHU BpamaTeiabHOTro ABUXEHHUS: MOMEHT CUJIBI, MOMEHT
HMITyJIbCa, MOMEHT HHEpOUU.

9. OCHOBHOH 3aKOH TWHAMHKH AL BpAIaTebHOTO JBHKEHHS. 3aKOH COXpaHEHHUS MOMeHTa
UMITyJIbCa.

10. Konebarensroe nsmxenue. T dPMOHHMYECKHE KOJIEOAHHS U WX XapaKTepUCTUKH. CKOpOCTh 1
YCKOPCHHE IIPH rapMOHUYECKHX KOJICOAHMUSIX.

11. Tuddpepenrmansroe YPaBHCHHE rapMOHUYECKHX KOJICOAHHIA,

12. 3aryxaromme koneGanus. HMubdepennmansaoe YPA4BHCHHE 3aTyXaloHUX KojeGaHuii, ero
PEIEHHE U aHaJH3.

13. Bemykuenasie koneGanus. HMubdepennuansuoe YPAaBHCHHE BBIHYKIECHHBIX KoneGanuii. Fro
pelenue u anamms. Pe3onanc.

14. Mexanusm o6pazosanust BoH B YIpyro#t cpeze. XapaKkTepHCTHKH BOJHLL IIpononsusie u
TOTICPEHEIC BOHBIL. Y paBHEHHE ILIOCKO# BOHBL BoHOBOE YPaBHEHHE.

1S. MonekynspHo-kuue THYecK it METON uccnefoBanuii. Monens wpeanmbHoro rasa. OcHoBHOE
YPAaBHCHHE MOJIEKYISAPHO-KHHETHYECKO TCOPHHM M CICACTBHA M3 Hero. MorekymspHo-
KHHETHYECKOE TOJKOBaHHE abCOIIOTHON TEMIIEPATY DB

16. Yucno creneneit cBoGop! MOJIeKyJ1. 3aKOH pacmpeneneHus SHEPrHH 110 CTETEeHSM CBOGOIBI.
BuyTpenHsis sHeprus uneansaoro rasa,

17. 3akon Makcpemna s PaclpenieNieHusl MOJIEKYNT HACATIFHOrO T'asa Mo ckopoctam. Cpenusis
KBaJpaTuiHas, Cpeanss apumMeTHyecKas 1 Hanbosee BeposTHAs CKOPOCTH.

18. SBnenus nepenoca: mddysus, TEIIONPOBOZHOCTh, BHYTPEHHEE TPEHHE.

19. TepmonuHamuueckuit MeTos Hccne OBaHMUSL, Tepmonunamuyeckas cucrema, ee napameTphl u
cocTosHue. TepMoaMHAMHYeCKHeE TTPOLECChL.

20. BuyTpeHnsisi sHeprus xax ynkims cocrosuua. Terora u pabota kak Gopmbl nepenaun
SHepruu. [1epBhlit 3aKOH TepMOTHHAMUKH.

21. Tlpumenenue mepBOro 3aKOHa TEPMOAMHAMEKH K usonpoueccam. Pabora u tennoemkocts B
U30IIpoIeccax. }

22. ObparuMble U HeoGpaTHMBIE nponeccel. Iluknel. ITuxkn Kapuo u ero k.mja. Temiosoit
JBUTaTe]Ib.

23. Durponus. Bropoit 3akon TCPMOIMHAMHUKH M €I0 CTATUCTUYECKHUI CMBICIL.

24. KuHeMaTHKa W JMHAMHKA SKAIKOCTE. Ypasuenne bBeprymm. OcoGeHHOCTH SKHIKOTO
COCTOSIHMSI BEIECTBA.

-~
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(9]

7.

8.
9
10.
11.

12.
13.

14.
15.
16.
17

18.

19,
20.

21.
22.
23,

W

=~

IIpumepHbIii NepeYeHb BONPOCOB K 3a4€Ty.

2 cemecTp

3axoH Kyinona. HanpsykeHHOCTB 3MEKTPOCTATHIECKOr0 T0Jist. [IpHHEIMIT CyeprosHIuy.
Pa6ora osmekTpudeckoro mons. Ilorenmman. CBs3b HANPKEHHOCTH M IMOTCHOHMANA
SIIEKTPOCTATUIECKOTO MOJIS.
[MoTok BEKTOpa  HANPSHKEHHOCTH. Teopema Octporpaackoro-I'aycca TSt
3IIEKTPOCTATHYECKOTO OJIS B BaKyyMe.
[lonsipU3alliOHHbIE  3apsiibl.  ODNEKTPOHHAsS M OPUEHTALMOHHAA  MOJIAPU3ALMASL.
HanpspkeHHOCTB 101 B TUDIIEKTPUKE.
TTpoBOHHMKH B 9JIeKTpHUecKoM mojie. [1oie BHYTpH NPOBOJHUKA H Y €T0 MOBEPXHOCTH.
Dnextpuyeckas eMKOcTs. Konnencaropsl. EMKOCTB ILIIOCKOTO KOHACHCATOPA.

DHeprus B3aMMOJIEHCTBHS IEKTPHYECKUX 3apsI0B. DHEPIHs 3apsHKCHHOTO YEIHHEHHOTO
MaruuTHOE Tiosie. Bektop MarmuTHOM nHIyKud. Cuna AMmepa.
Cuuia Jloperna. JIBrKeHHE 3apsHKEHHOH JaCTHIBI B 9JIEKTPUUECKOM ¥ MATHUTHOM MOJIAX.
3axon buo-Casapa-Jlamtaca. [IpuHimn Cyneprno3uluy B MarHeTu3Me.
MarsuTHbI moToK. PaboTa mepeMeneH s IPOBOIHKKA U KOHTypa ¢ TOKOM B MArHUTHOM
noJe.
SIBIieHHe IeKTPOMATHUTHON MHAyKIHH. [Ipasuio Jlenna. 3akon OMU.
SIpnenvie caMOMHAYKIMH. VIHIYKTHBHOCTh. MHIYKTUBHOCTH JUIHHHOTO  COJICHOMJIA.
SBileHne B3aUMHOM MHIYKIIUH.
MaruuTHas SHeprust Toka. [IIOTHOCTh MATHUTHOM SHEPIHH.
MeTosl Ha6MOeHNs HHTepdepeHImn cBeTa. Pacuer HHTEpQEpPEHIMOHHON KapTUHBI OT 2-
X KOr€pPEeHTHBIX HCTOYHUKOB.
Spnenne qudpaxiun. punmun [olirenca-OpeHerns.
Iudpaknus @paynrodpepa Ha ONHOM IHeIM MU Ha JTUPPaKIMOHHON  PEIICTKE.
JIuGbpakIMOHHBIA CIIEKTP.
[Monsipusamus cBeTa. ECTECTBEHHBIH M IOJSPH30BAHHBIH CBET. 3akon Mamroca. 3aKoH

bprocrepa.

KpanToBas runore3a. ®oToHBL. DHEPrUsl H UMITYIILC (POTOHA.

KopIycKynspHO-BOJIHOBO#M JTyJIA3M. ['umnoresa ne-bpois. CooTHoLIEHHE
HEOIPEIEIEHHOCTEN.

BosHoBas QYHKIHs, €¢ CBOUCTBA M QU3MICCKUH CMBICI.

[Toctymarsl bopa. CrieKTpsl HCITyCKAHHSA aTOMOB H KX O0BSCHEHHE 110 TEOPHH bopa.
BbIHY)XJIEHHOE ¥ CIOHTAaHHOE WH3JydeHue. VIHBepcHas 3acCeleHHOCTS. OnTtudeckue
KBaHTOBbIE reHepaTophl. Pu3uuecKye IPHHIUIBI UX PAOOTHL

IlpuMepHBbIii NepeYeHb BONPOCOB K IK3aMeHy

3 cemecTp
MeTob! HabrOIeHus HHTephepeHIHy cBeTa. Pacyer HHTEPHEPEHIIMOHHON KapTHHBI OT 2-
X KOT€pPEeHTHBIX HCTOYHUKOB.
SInenue qudpaxiuu. [Tpuanumn [Toiirenca-Openers.
Ju¢ppakiuss Opaynrodepa Ha ONHOM IIend M HA JA(PaKIMOHHOM  pelIeTKe.
JlupakiMOHHBINA CIEKTP.
[lomnsipu3anust cBeTa. ECTECTBEHHBII M TONSAPH30BaHHBIA CBET. 3akoH Mamoca. 3aKoH
bprocrepa.
KBanToBas runotesa. ®oToHbI. JHEPrHs U UMITYJIBC GOTOHA.

KopIiryckyisipHO-BOITHOBOMR JTyaJIu3M. ['unoresa ne-bpoitns. CooTHollIeHHE
HEOIPECIIEHHOCTEN.

BonHoBas QpyHKIHs, €e CBOHCTBA H QH3HIECKUN CMBICIT.
Tloctynarsl Bopa. CieKTpsI HCITyCKaHHS aTOMOB M X OOBSACHEHHE 10 TeOPHH bopa.



9. BhIHYKIEHHOE H CIOHTAaHHOe H3ITydeHue. MHBepcHas 3aceleHHOCTh. OnTHYecKue
KBAaHTOBBIE reHepaTopbl. Pu3MUecKue MPUHIUIBI KX paboTHL.

10. DeKTpAUYeCcKHe CBONCTBA TBEPABIX Tell. MeTalibl, TU3IEKTPUKH U NOJTYIIPOBOAHUKH.

11. 3aBUCHMOCTH COIPOTHBIICHHSI METAJLIOB M IIOJIYIIPOBOJHUKOB OT TEMIIEPATYyPhI.

12. MarauTHBIE CBOMCTBA TBEPABIX TEJ: AUa-, Tapa U GeppOMarHeTHKH.

13. CuIbHBIE MATHETHKH: OCTATOYHAs HAMArHWYEHHOCTh, TMCTEPE3MC CBOKMCTB, TeMIepaTypa
Kropu.

14. TerioBbIe CBOMCTBA TBEP/BIX TEJI IIPH BHICOKUX M HU3KHX TEMIIEpaTypax.

15. Cocras sipa. Hyknonsl. MarHUTHEIE M SIIEKTPHYECKHE CBOMCTBA S7IEP.

16. JlehexT Macc ¥ SHEPIUsA CBS3U S/1pa.

17. B3aumoeiicTBre HykinoHoB. CBOWCTBA U IIPHPOJIA AAEPHBIX CHIL. S1IepHBIE MOJIEIIH.

18. PaanoakTHBHOCTG. 3aKOH paJHOaKTHBHOIO ITPEBPAIICHUS.

19. 3aKOHOMEPHOCTH M IPOUCXOXKIEHHE alb(a-, OeTa- 1 raMMa- H3JIyueHUs aTOMHBIX S/Ep.

20. SlgepHble peakiuMu W UX THOBL Peakmus nenenus supa. llenmas peaknus JeIeHHS.
duznyecKre OCHOBBI SIEPHOM SHEPTETHUKH.

21. Peaxuuu cuHTe3a. YTpaBIsIEMblE TEPMOSIICPHBIC PEAKIUH.

22. DneMeHTapHbIe YACTUIBI B UX Kiaccupukanus. Kapku.

23. Tunbl  (QyHIAMEHTATBHBIX  B3aHMOJEHCTBHN.  XapaKTEPUCTHKH byHIaMEHTATbHBIX
B3auMoJeicTBui. KBaHTHI GyHIaMEHTAIBHBIX IIOJICH.

6.5. ®oHA OLIEeHOYHBIX CPEACTB
[MonHbli 6aHK 3afaHUi IS TeKyllero, pyOeKHBIX KOHTpoJieh U
MIPOMEXYTOYHON aTTeCTallM¥ [0 IUCLUIUIMHE, II0Ka3aTesd, KPUTCPHH, LIKAJIbl
OLICHWBAHUS KOMIIETEHIIMHA, METOAUYECKHE MaTepUalbl, ONPEAENIAIOIIME MPOLES/yPbl
OLIEHMBAHKSI 00Pa30BaTeNbHBIX PE3yJIbTATOB, MPUBEIEHBI B y4eOHO-METOIUYECKOM
KOMILIEKCE JUCLMIIIAHBIL.

7. OCHOBHAS U JONTOJHUTEJbHAS YUEBHAS IMTEPATYPA

7.1. Ocnoenas yueoHas 1umepamypa
1. T.U. Tpodumosa. Kypc ¢pusuku. M.: Beicinas mikona, 2003
2. AT. Yepros, A.A. BopoObeB. 3anaunuk 1o ¢usuke. M.: M3narenscTso buzuko-
MaTeMaTH4ecKoi turepaTypsl, 2003

7.2. [lononinumenvHan yueonas i1umepamypa
1. A.A. Jlernad, .M. Ssopckuii. Kype ¢usuku. 4 uzn. Menp. M.: M3patenbckui
1eHTp «AKkanemus», 2003
2. Gusnka. CoBpeMeHHEIH Kype [DnekTpoHHSsI# pecype]: Yuebnuk / Hukepos B.A. -
M.: Usnatenbcko-Toprosas kopriopanus "dammkos u K°", 2012. - 452 ¢. — noctyn 13
OBC «KoncynpranT CTyneHTay.
8. VYAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOW PABOTHI OB YYAIOLIUXCSI
1. T.H. HoBroponosa. U3yuenue rapmonndeckux konebanuit. KI'Y, 2013, 12¢
2. B.C. Boponros. [IpoBepka 3aKoHa JTUHAMHKH BPAlLIAaTEIBbHOTO JBUKEHMS. KT'Y,
2009, 13c
3. T.H. Hosroponosa, B.M. OscsiHoB. OmpeJieneHie OTHOLIEHUS TEIIOEMKOCTeH

C
rasa Pl MeTonoM aauadarHoro pacumpenus. KI'Y, 2015, 14c



4. B.M. OBcsiHoB. MU3yueHue siBneHus aneKTpoMarauTHor uuaykuuu. KI'Y, 2016, 12
5. T.H. Hosroponosa, B.M. OscsiHoB. Co3naHue 3JeKTPOCTATUYECKOTO MOJS U
uccienoBanue ero xapakrepuctuk. KI'Y, 2016, 11c

6. AI. Knabykxos, H.B. HectepoB. HM3yueHue 3aBUCUMOCTH CONPOTHBIIEHHS
NOJYITPOBOJHUKOB OT Temmneparypsl. KI'Y, 2011, 14c.

7. T.H. Hosropomosa, B.M. OscsHoB. N3yuenue siBneHuss uHTep(epeHIMH CBeTa.
KTV, 2015, 14c

9. PECYPCBI CETU «MHTEPHET)»,
HEOBXOJAUMBIE 1JIs1 OCBOEHUSA JUCHHUITJINHBI

1)OtkpbiTast Qusrka [DIeKTpoHHbIM pecypc]: [uHTepakTHB. Yy4el.]. —
DJIeKTpoH. aH. u nporp. Pexxum goctyna: http:// www.physics.ru/.

2)bubnnokity0.py [DneKTpoHHBINA pecypc|: [MHTepakTHUB. y4ed.]. — DIeKTpoH.
naH. u iporp. Pexxum mocryna: http://biblioclub.ru/.

3) Ilopran sBAsieTCSl COCTaBHOM YacThio (denepanbHOro noprania "Poccuiickoe
obpazoBanue". ComepKUT pecypchbl U CChUIKM Ha PECYPCHI MO €CTECTBEHHO-HAYYHbBIM
JUCIUILUIMHAM ((pU3KKa, MaTeMaTruKa, XUMus U Ouosorus), http://en.edu.ru/

10. HHOOPMALIMOHHBIE TEXHOJIOI' A,
IMMPOT'PAMMHOE OBECIIEYEHHUE
N UHOOPMALIMOHHBIE CITPABOYHBIE CUCTEMbI

DOBC «Jlanp»

OBC «KoHCyNbTaHT CTyI€HTa»

DBC «Znanium.comy

«["apaHT» - ClIpaBOYHO-TIPaBOBAs cUCTEMaA

W -

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
ANCHUIIJIMHBI
MarepuansHo- TexHUYeckoe ofecriedeHre M0 pealu3alud JUCLIUIIMHbBI
ocymiecTBisieTcss B cooTBeTcTBUM C TpeboBanus @PI'OC BO mno nanzoi
o0pa3oBaTenbHON MporpaMmMe.

12. IJIAA CTYAEHTOB, OBYUYAIOILIUXCSA C UCITOJIb3OBAHUEM

JIMCTAHIIMOHHBIX OBPA30OBATEJBHBIX TEXHOJIOT Ui

[Ipp  WCMONB30BAaHWUU  JJIEKTPOHHOTO  OOy4YeHHS] U JAUCTAHIMOHHbIX
oOpazoBartenbHblx TexHoJorui (manee D0 u JOT) 3aHATHS NOJHOCTBIO WM
YaCTUYHO TMPOBOJATCS B pexkuMe oHyaiH. OO0beM MUCHUIUIMHBI M paclpefesieHue
Harpy3ku 1o BuaaMm pabotr coorBerctByeT 1.4.1. Pacnpenenenue O6ayioB
COOTBETCTBYeT M. 6.2 1160 MOXeT ObITh U3MEHEHO B COOTBETCTBUU C pelleHHeM
kadenpel, B ciayuae nepexoga Ha D0 u JOT B mporecce oOyuenus. Perenue
Kadenpsl 00 HCIONB3YEMBIX TEXHOJOTHSX W CHCTeME OLIEHWBAHUS JOCTUXKEHHH

06yqa}0mnxcs1 NNPUHUMACTCI C Y4YE€TOM MHEHHUSA BEAYLIETO Mpe€roJaBaTteiisd H
TOROTTUTCS IO CRETTEHUS OOVUANTIUXCS
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