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1. OBPBEM JUCIHHUIIJIMHBbI

Bcero: 123adeTHBIX equHUI] TPYA0EMKOCTH (432 akaJieMUYECKHUX Jaca)

OYHO 3a04YHO
Ha Bc1o Ha Bc1o
Buj yueoHoii padoThl HC- CemecTpbl Jmc- CemecTpbl

HUIIMHY 1 2 3 NUILIUHY 1 2 3
AyIUTOPHBIE 3aHATHS
(koHTaKTHAasi padora ¢
npenojgaBareseM), BCero 144 48 48 48 6 2 2 2
4yacos
B TOM 4HCJI€:
Jlexuun 72 24 24 24 6 2 2 2
JlaboparopHbie pabOTHI 72 24 24 24 - - i, -
CamocrosiTeJibHAs
pabota, Beero wacon 288 96 96 96 426 142 142 142
B TOM 4HcJIe:
ITonroroBka Kk 3K3aMeHy, 79 97 18 97 79 7 18 97
3a4eTy
KoHnTposabHbie paboThl ) ) ) ) - - - -
HApyrue Buael
CAMOCTOSATENbHOI PaboThI 216 69 78 69 354 115 124 115
Buja npomexyTouHoit
arrecranun: 3auer,K Ok3amMeH| 3aver | JK3aMeH Jxzamen, Ok3amMeH| 3aveTr | JK3aMeH

3aMeH 3a4er

O01as Tpy10eMKOCTh
JMCIUILITIHBT | 432 144 144 144 432 | 144 144 144
TPYA0EMKOCTH 10
ceMecTpaMm, 4acoB




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA30BATEJBbHON MTPOT'PAMMBI

]_II/ICHHHJII/IHa «Dusuka» BXOIHUT B 065133TCJII>HYIO 9aCThb IIPOrpaMMbl bnoka 1.
OcBocHue 06y‘{aI-0HlI/IMI/IC$I JUCHHITINHBI «Duszuka» OIINPACTCA HA 3HAHUA, YMCHUA,

HAaBbIKM ¥ KOMIIETEHIIUH, IPUOOPETEHHBIE B PE3YJIbTATE OCBOEHUS MPE/IIECTBYOLINX
JUCUUTUINH:

- Maremaruka,

- HauepraTtenbHas reoMeTpus 1 nHXKeHepHas Tpaduka
3HaHUA, YMEHUS U HaBBIKH, IIOJYyYEHHbIE TIPU OCBOECHUU IUCUUILUIMHBI «O01mui
¢u3nyecKuil  MPAaKTUKyM»  SIBISIOTCA ~ HEOOXOJUMBIMU  JJIi  OCBOEHUS
NOCJIEYOIIUX TUCHUIIINH U pa3nenoB OOII:

- MarepuanoBeieHHE U TEXHOJIOTHsl KOHCTPYKIIMOHHBIX MaTEpUAJIOB

- TeopeTnueckass MEXaHUKA-IJIEKTPOTEXHUKA

- ConpoTUBJIEHUE MaTEPUAJIOB.

- DNEKTPOTEXHUKA U DJIEKTPOHHKA

3. IVNTAHUPYEMBIE PE3YJbBTATBI ObYUEHUSA

[lenbto OCBOEGHMS AMCLUIUIMHBI SBISETCS O3HAKOMJICHHME OOYyYaroIIMXCs C
OCHOBHBIMH 3aKOHaMH (U3MKH M BO3MOKHOCTSIMM HMX MPUMEHEHMs MpPU PEIICHUU
3aJ1a4, BOZHUKAIOIIMX B UX MOCIEAYIOUIeH MpodeccuoHaNbHOM 1eATeIbHOCTH.

3amayaMu OCBOEHUS TUCUMIUIUHBI «DU3UKa» SBISIOTCS:

- U3yYEHUE OCHOBHBIX (PU3MUECKUX SBJICHUI;

- OBJIaJICHUE (PYH/IAMEHTAJIbHBIMU MOHATUSMH, 3aKOHAMHU U TEOPUSAMHU (PU3UKH,
a TaKXe MEeToJIaMU (PU3NYECKOTO UCCIIEeI0BaHNUS;

- OBJIQJICHUE METOJAMHM M TNpHUEMaMH pEIICHUS KOHKPETHBIX 3a/Jady U3
pa3nuYHbIX 00JacTeil PU3UKH;

- (hopMUPOBAaHNE HABBIKOB MPOBEACHUS (PU3NYECKOTO IKCHEPUMEHTA, YMEHMUS
BBIJIEJISITh KOHKPETHOE (PU3MUEcKoe coJepKaHUe B MPUKJIAIHBIX 3aja4yax y4eOHOH u
npohecCHOHATBHOM NesSTENbHOCTH.

Komnerenuuu, popMupyemblie B pe3ybTaTe OCBOCHUS AUCIUILINHBL
- Cnoco0eH NpUMEHATh €CTECTBEHHOHAYUYHbIE U OOLIEMHKEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTHYECKOT0 aHaJIn3a U MOJICIMPOBaHUS B MPOGECCHOHATBHON ACSITETbHOCTH

(OIIK-1).
WHaukaTopbluIeCKpUIITOPIYaCTHCOOTBETCTBYIOIIEHKOMITETEHIIMU, pOPMHUPYEMOMBIT
pouecce W3YYCHHUS JVCHUTUIAHBI «Duznkay,

OLCHHUBAIOTCAIIPUIIOMOIITNOICHOYHBIXCPCACTB.

[Inanupyembie pesynbTaThl OOy4eHHS MO auciuiuiiHe «Du3ukay, HHIUKATOPHI
noctuxenus kommnereHnuii OIK-1, nepeueHb OLIEHOYHBIX CPEJICTB



Ne Kon Hanmenosanue Kon [Inanupyemsie Hanmenosanue
0/l | WHAUKaTOpa HUHIUKATOpa IUTAHUPYEMOTO pe3ybTaThl 00y4eHUs OLIEHOYHBIX
JOCTIKEHHUS JOCTHKEHUS pe3yibTaTta CpecTB
KOMIIETCHIIMU KOMIIETCHIIUU o0yueHus
1. NI-1onk: 3HaTh: 3 (U-1 orx-1) 3Haer: OCHOBHEBIX | - cobeceqoBaHuE;
CrocoOBl W METOIBI NOHATUH W METOAOB | - YCTHBIN ONpPOC;
peueHus JUHEHHON  anreOpbl W | - OLEHKA
MaTeMaTHYECKUX 3a/ad aHAJTMTUYECKOM OrtueTa
JTITHEHHOMN anreopsl, TEOMETPHH; OCHOB | JTabOpaTOpHOU
aHaJIUTHU- YEeCKOH MaTEeMaTHYECKOIO paloThI;
TCOMETPHH, aHanm3a; JJIEMEHTOB | - OIICHKA U
MaTEeMaTHYECKOTI'0 TEOPUH  BEPOATHOCTEH, | aHAIN3 3aIUTHI
aHam3a, TEOpHUH METOAOB oT4eTa 110
BEPOSITHOCTU TUIs muddepeHnnansHOro U | 1abopaTopHOM
pacuera THUTIOBBIX HWHTETPaNbHOTO pabore;
TEOPETUIECKUX u HCUUCIICHUS
NPUKIAIHBIX 3a7ad B
chepe npodeccu-
OHAJIBHOU JesTenb-
HOCTH
2. NI-2 onx1 VYmers:  Hc- momesyer | Y(UI-2 orx.1) VwMmeer: - cobecel0BaHMuE;
pacueTsl  MPHUKJIATHBIX pelaTh THIOBBIE 3a/la4H; | - YCTHBIA OMpOC;
3ajga4 npu HCIOJb30BaTh - OLICHKa
MPOEKTHPOBA- HUH, MareMaTHyeckuii ammapar | OTuera
W3TOTOBJICHUU u TUIst peuieHus | 1abopaTOpHOi
9KCIUTyaTaluu TEOPETUUECKUX u | paboTsl;
TEXHOJIOTHYECKHX MIPUKIIAIHBIX 3ajad4; | - OLCHKA U
MaliiH W 00opyxAo- coJiep KaTesbHO aHaJN3 3allUThI
BaHUS HHTEPIPETHPOBATH oTYeTa 1o
MOJTyJaeMbIe nabopaTopHOM
KOJIMYECTBCHHBIC pabore;
pe3yIbTaTHl, pemaThb
g dhepeHnanpHbIe
ypaBHEHUS;
UCIIOJIb30BaTh  ammapar
TUHEWHON  anredpbl U
AHAITUTHUYECKOU
TCOMETPHH;
3. W-3 onk1 Bnanmets: cmocobuocTs | B(MJI-3 orix1) Baaneer: - cobecemoBanue;
aHAJIM3UPOBATH - HaBblKaMHM paboTBl C | - YCTHBIH OIPOC;
(U3NYECKYyI0 CYIIHOCTH OCHOBHBIMU - OIIEHKa
SIBIICHUH W TIPOIIECCOB, MaTeMaTHYeCKHUMHU OrtueTa
JeKAlUX B OCHOBE MOHATHSMHM;  HaBBIKaMU | JaOOpaTOpHOM
(YHKLIMOHUPOBAHUS paboThl co cneuuanbHOU | paboThI;
MHKPO3JIEKTPOHHOMN MaTeMaTH4YECKON - OLICHKA U
TEXHUKH JUTEPaTypol; HABBIKAMH | aHAJIW3 3alIUTHI
[IPUMEHEHNUS co- | oTYeTa no
BPEMEHHOTO nmabopaTopHOM
MaTeMaTHYECKOTO pabore;
HHCTPYMEHTApHS JUTSE
peleHus 3ajad,
OCHOBHBIMU  METOJIaMH
peleHus
MaTeMaTHYECKUX 3a7ad B
npodeccuo- HaJIbHOR
JIeSITEIIbHOCTH




4. COAEP) KAHUE JUCHUIIJINHBI
4.1. YueOHO-TEMaTHYECKHNH IJIaH

KoaunuecTBO 4acoB

Homep KOHTAKTHO# padoThl ¢ npenojgaBarTejieM
HaumeHnoBaHue pa3aeJa,
PybGe:x | pasmena, Jlekunu JlaGopaTropHble
TeMblI
TeMBI padoThI
OYHO | 3204HO O04HO 32049HO
1cemectp
1 Du3nyecKue OCHOBBI 8 0.5 12 )
MEXaHHUKHU
Pybex 1 2 I'apmoHnyeckuii n 5 0.5 4 i
AQHTAPMOHHMYECKUN OCHMIUISITOD
PyGexubIit koHTposb Ne 1 2 -
3 OCHOBBI MOJIEKYJISIPHOM 10 0.5 8
Py6ex 2 (GUBHKY U TEPMOJMHAMHUKHY ST
PyGexusbrit KoHTpOITH No 2 2 0,5 -
2 ceMecTp
4 DIEKTPOCTATHKA 6 0,5 8 -
PyGes 3 5 [ToCTOSTHHBIN AIMEKTPUICCKUI 4 0.5 4 i
TOK
Py6exHbIil KOHTpOIIb Ne3 2 - - -
6 DIIEKTPOMarHeTU3M 10 1 12 -
Pybex 4 -
PyGexuslii KoHTpOs Nod 2 - - -
3 cemecTp
7 BosHoBas onrtuka 6 0,5 8 -
Pybex 5 8 DJIeMEHTHI KBAaHTOBOW (DU3UKH 4 0,5 8 -
PyGexHbIit KOHTPOITB No5 2 - - -
9 ®dwusuKa TBEpAOTO TeNa 6 0,5 4 -
Py6ex 6 10 ®u3rKa aTOMHOTO S7pa U 4 0.5 4 i
DIIEMEHTAPHBIX YaCTHI]
PyGexxHblii KOHTpOJIb Ne6 2 - -
Bcero: 72 6 72




4.2. Cogep:kaHue JeKUMOHHBIX 3aHATHH

Tema 1. Qu3zuyeckue 0CHOBbL MEXAHUKU.

Brenenue. Lenu u 3amaun u3ydeHus: TUCHUIUIMHBL. TpeOoBaHUS MO U3YYCHUIO
JTUACIHUIUIAHBL. DJIEMEHThl KUHEMAaTUKU. KuHeMaTudyeckue ypaBHEHHUS JIBHXKCHUS.
JlnHamMuKa dYacTUIl M TBEpAOro Teja. J[MHamMuKka TMOCTYyHaTeIbHOIO JBHXKCHHS
CHUCTEMBbl MaTEpUAJIbHBIX TOYEK. JIMHAMMKA BpaIIaTEIBLHOIO JBUKCHUS. 3aKOHBI
COXpPaHEHHSI HMIYJIbCa, MOMEHTA HUMITYJbCa, YHEPTrUU. DJIEMEHThl CHEHUATBHOU
(4acTHO) TEOPUU OTHOCUTEIHLHOCTH

Tema 2. 'apmonuueckuit u anzapmMoHu4eCcKuil 0CYUILIAMOp.
Napmonnyeckue konebanmst W WX XapakTepuctuku. KomebGaHus: Tpy3 Ha
MPY)KWHE, MaTEMaTUYCCKUA W (U3HUCCKUN MAasSTHUKA. DHEPIrHs TapMOHHYECKHUX
kojeOanuii CiokeHne TrapMOHUYECKHX Kojebanuil. CBOOOJHBIE 3aTyXaloIlue
Kojebanus. BeiHyXaeHHbIe KoneOaHus ociuuiaropa. HemuHeHHBIN ocuumiarop.
ABTOKOJICOaHUSI.

Tema 3. OcHoebl MONEKYAAPHOIU PU3UKU U MEPMOOUHAMUKU.

NneanbHblil Ta3. YpaBHEHHUE COCTOSHUS MIEAJbHOIO ra3a. 3akoH Makcsesia
JUISl pacrpenesieHuss MOJIEKYJ IO CKOPOCTSM W JHEPTUSIM TEIUIOBOTO JBUKECHHSL.
Pacnipenenenne bosbliMana mJisi 4acTvil BO BHEIIHEM CHJIOBOM moJie. O SIBICHUAX
MEpEeHOCa B TEPMOJIMHAMUYECKUX HEPABHOBECHBIX CHCTEMAX.

Buytpennsis sneprus. KonuyectBo Temnotel. Pabota rasa npu u3mMeHEeHUU ero
o0bema. IlepBoe Hawyano TepMOAMHAMUKHU. TeEMIOEMKOCTh MHOTIOATOMHBIX Ta30B.
O6patumble W HeoOpaTuMble TIpoliecchl. BTopoe Hayajio TepMOAMHAMUKH.
DHTpONUs, €€ CTAaTUCTUYECKOE TOJIKOBaHME. TpeTbe HA4Yalo TEPMOJAUHAMHUKU
(teopema Hepncra). Peanpabie Ta3el. YpaBHenne Ban-nep-Baanabca u ero anamms.
®a3b1 1 pazoBbie npeBpanieHusi. Pazoeie nepexonst I u Il poxa.

Tema 4. Inekmpocmamuxa.

DJNIEeKTPUYECKUN 3apsif, ero cBoicTBa. 3akoH KynoHa. DiekTpuueckoe moie.
HampsokeHHOCTh  3nekTpocTathdeckoro mosst. [loTeHnuan 31eKTpoCcTaTHYeCcKOro
nosist. Teopema Octporpaackoro-I'aycca st 3I€KTPOCTATUYECKOTO MOJISI B BAKYyME.
[Ipumenenue Teopemsl Octporpanackoro-I'aycca K pacdery 3JIEKTPUYECKUX IMOJEN
DJIEKTPUYECKOE II0J€ B BeElIECTBE. [IpOBOAHMKHM B DIIEKTPOCTATUYECKOM MOJIE.
Konnencartopsl. EMKOCTB ~ KOHAEHCATOPOB  PA3JIMYHOM  T€OMETPHUYECKOMN
KOH(Urypauuu. JHeprus 3MeKTPOCTaATUYECKOTO MOJIS.

Tema 5. Ilocmoannulit 31eKmpuyecKuil mox.
DNEKTPUYECKUN TOK, YCIOBUSI €T0 CYIIECTBOBAHMS, XapaKTEPUCTUKU. 3aKOHBI
Oma wu Jlxoynsa-Jlennia B uHTEerpambHOM u  auddepeHmaibHo  dhopme.
O6o06mennsiii 3akoH Owma. IlpaBuna Kupxroda. PacueT pa3BeTBIEHHBIX IIETICH.
DnemeHTapHas KJacCu4YecKas TeOpHsi JIEKTPOIPOBOTHOCTH METAJIIOB.



Tema 6. Dnekmpomaznemusm.

MaruutHoe mnosie. Bektop marnutHOM wuHaykiuu. Cuna Awmmnepa. Cuna
Jlopenna. 3akon buo-CaBapa-Jlamnaca. MarautHslii notok. PaboTta nmepemernieHus
MPOBOJHUKA M KOHTypa C TOKOM B MarHMUTHOM Tose.Teopema OcTporpaackoro-
['aycca. 3akOH MOJHOrO TOKa [JIi MarHUTHOTO TMOJs B BakyyMme. SIBiieHHe
ANEKTPOMArHUTHOM HMHAYKIMU. 3aKOH DJJIEKTPOMAarHMTHOM  WHAYKUWH. SIBIICHHE
CaMOMHIAYKIMHU. MHIYKTUBHOCTh THIIBI MAarHETHUKOB. DHEPIHsi MAarHUTHOTO TIOJIA.
YpaBuenuss Makcsemna.

Tema 1. Bonnosasa onmuka.

Mexanusm oOpa3oBaHus BOJIH. ['apMOHHMYECKHE BOJIHBI. Y paBHEHUE
AJIIEKTPOMArHUTHOM BOJIHBI. (OCHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX  BOJIH.
Hutepdepenmuss cBeta u MeToAsl ee HaOmoneHus. Judpakuus u ycioBus ee
HaOmoaenus. [lpunnun [rolirenca-®Openensa. Hudpakuus PpeHenss Ha KpyrjioMm
orBepctun M gucke. Judpakmus @paynrodepa Ha OJHOM IEIM U HA
mudpakauonHoil pemerke [lonspuszauus ceera. 3akoH Maimoca. 3akoH bprocrepa.
[Tonsspounibl ¥ MOJAPU3ALUOHHBIE ITPU3MBL.

Tema 8. Inemenmol K6aHMoBoUl husuxu.

TennoBoe u3nydenue, ero xapakrepuctuku. KBantosasi runoresa u gopmyia
[lnanka. Buemnuii ¢otodddext. VYpaBHeHue OUWHINTEHHA 71 BHEIIHETO
dotoapdexra. Dotonsl. I'unoresa ne bpoiins. CooTHOIIEHHUS] HEONPEAEIEHHOCTEN.
BonnoBas @yukuusa. CranumonapHoe ypaBHeHue lpenunrepa. Iloctynatel bopa.
Jluneituatele crnekTpbl atoMoB (110 bopy). BogopoaonogoOHbie aTOMBI B KBAHTOBOU
Mexanuke. [Ipumamun Ilaynu. [lepnommyeckas cucrema 3JI€MEHTOB. DJIEMEHTAPHAS
KBaHTOBAs TEOPUS UBITYUEHHUS.

Tema 9. Duzuxa meepoozo mena.

DJIEMEHTBhl 30HHOW TEOpPUM KPUCTAUIOB. 3aloJIHEHUE 30H: METaJIbI,
JTIADJICKTPUKH, MOJIYIIPOBOHHUKH. DJIEKTPOIIPOBOIHOCTh METAaJIJIOB.
DJIEKTPONPOBOHOCTD MTOJIYIIPOBOJHHUKOB. ITpumecHsbIe MOJIYIIPOBOJHUKH.
MarnuTtHble CBOMCTBA TBEPABIX T€I. KOHTAKTHBIE SIBJICHUS.

Tema 10. Dduzuka amomnozo A0pa u INEMEHMAPHBIX YACMUY,.
CocraB snapa. Jlepexkr mMacc u sHeprus cBs3u siapa CBoilcTBa W Npupojaa
ANEPHBIX CWI. PallMOaKTUBHOCTh. 3aKOH PAJMOAKTUBHOIO MpeBpaulieHus. fnepHbie
peakuuu M ux Tunbl. Peakuus penenus sapa. Peakunm cuHTE3a.OneMEHTapHbIE
yacTuilbl W ux  kiaccupukauus. KBapku. Tunmbl W XapaKTEpUCTHKU
byHaaMeHTaIbHBIX ~ B3aumojelcTBuil.  KBaHTBbl  (yHIaMEHTanbHBIX  TOJIEH.
dusnueckas KapTuHa Mupa. BemecTso u nose.



4.3. JlabopaTopHble 3aHATHS

Homep Hopmatus
pasneJa, Haumenosanue HanmeHnoBanue 1a00paTopHoii padoThl | BPEMEHH, Yac.
TeMbI pasjeiia, TeMbl
Ouno | 3aouno
1 cemecTp
1 dusnyeckue OCHOBHI | OrnpeseneHne o0beMa TEN 4 -
MEXaHUKU HWIMHAPUIECKON (POpMBI.
IIpoBepka BTOporo 3akona HeroToHa. 4 -
[IpoBepka 3aKOHA JTUHAMUKU 4 -
BpAIaTEIbHOTO ABHKCHHS
2 ["apmonnueckmii u | MexaHnuueckue KoJIeOaHus (Ha 4 -
aQHTapMOHHMYECKHI KOMIIBIOTEPE)
OCHUJUISITOP
3 OcHoBBI OnpeneneHue  OTHOIIEHUS  YAEJIBbHBIX 4 -
MOJIEKYJISIPHOM TEIIOEMKOCTEH METOJIOM
¢buznkn U | aquabaTHYecKoro pacuInpeHusl.
TCPMOJAMHAMHUKHU Omnpenenenue noctossHHON bonbliMana B 4 -
ombitax [leppena (Ha KOMIBIOTEPE)
2 cemMecTp
4 DneKTpocTaThKa MonenupoBanue  AJIEKTPOCTATUYECKUX 4 -
TIOJIEN.
W3yuenne  ABWKEHHMS  YaCTHIBI B 4 -
ANEKTPUYECKOM T0Jie ( Ha KOMITBIOTEPE)
S) ITocTostHHBINM TOK N3yuenne [1apajuIeIbHOIO u 4 -
MOCIIEZI0BATEILHOTO COEIMHEHUS
MIPOBOJTHUKOB
6 DNeKTpOMarHeTu3M V3ydeHne MarHUTHOTO MOJIsl COJICHOU/IA C 4 -
ITOMOIIBIO JaT4YUKA XOJIIA.
JIBukeHHe  3apsDKEHHBIX — YacTUI[ B 4 -
MarHMTHOM T10Jie (Ha KOMIBIOTEPE)
W3yueHue 31eKTpOMarHiTHOW MHTYKIIHH. 4 -
3 cemecTp
7 BonnoBas ontuka Onpenenenue JUIMHBI CBETAa BOJHBI C 4 -
MIOMOIIIBIO UHTEPPEPEHITHH.
N3ydenue qudpakaum cera. 4 -
8 OneMeHTsl KBaHTOBOH | M3yuenue BHemHero ¢oroaddexra (Ha 4 -
buzukn KOMITBIOTEPE).
W3yueHne cnekTpa aToma BOAOPOAA. 4 -
9 duszuka TBepaoro | MccnenoBanue remneparypHoi 4 -
Tena. 3aBHCHUMOCTH CONPOTUBIICHUS
IOJIYTIPOBOJTHUKOB.
10 dusnka atomHoro | CoctaB U CBOMCTBA CTaOMIBHBIX sAzep (Ha 4 -

gAapa U 3JIEMCHTAPHBIX
HaCTuIl

KOMITHIOTEPE)




5. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
110 OCBOEHUIO JUCHUITJINHBI

[Ipu mpociymMBaHUU JIEKIIMH PEKOMEHIYeTCs B KOHCIEKTE OTMEuYaTh BCE
Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPsieT BHUMaHHUE IMPENoiaBaTellb, B YaCTHOCTU
T€, KOTOpble HEOOXOAMMBI JUIsi KAauyeCTBEHHOW IMOATOTOBKA K JabOpaTOpPHBIM
3aHSTHUSAM U BBITIOJHEHUIO COOTBETCTBYIONIEH J1a00paTOPHOM pabOTHI.

[Tepen naGopaTopHBIM 3aHATHEM HEOOXOOAMMO e€mé pa3 TOBTOPHUTH
JIEKIIMOHHBIN MaTepual no JaHHoM Teme. Ha mabopaTOpHBIX 3aHATHUSIX MPOBOAMTCS
KOJUIEKTUBHOE OOCYXKIEHUE M pa300p OCHOBHBIX THIIOB 3aJad, IIOCJIE€ YEro
oOydJaroluecs: MoJ PYKOBOJCTBOM IPEIOAaBATENs BBINOIHSIIOT WHIWBUIYyaIbHbIC
3aJ1aHHUs.

3aJI0rOM  KayeCTBEHHOIO BBINOJHEHUSA JIaDOpaTOpHBIX pPAabOT  sABIAETCA
CaMOCTOSITeNIbHAsl MOATOTOBKAa K HUM HaKaHyHE IyTeM MOBTOPEHHUS MAaTepHalIOB
JeKUUHA U MpopabOTKE METOJMYECKUX YKa3aHWW K BBIIOJHEHUIO J1abOpaTOpHOU
paboTel. PexoMeHyeTcs MOArOTOBUTH BOMPOCHI 110 HESICHBIM MOMEHTaM U O0CYUTh
UX C IIpenojaBaTesieM B Hauaje J1abopaTopHOM paboThI.

[IpenogaBaTeneM 3alIaHUPOBAHO MPUMEHEHHE Ha JIAOOPATOPHBIX 3aHIATHUSIX
TEXHOJIOTUA  pa3BUBAIOILICHCA KOOIEpalUd, KOJUIEKTUBHOTO B3aUMOJEHCTBUS,
pazbopa KOHKpeTHbIX cuTyauuid. [loaTOMy mpHUBETCTBYETCS TpPYNIOBOH METOA
BBITIOJTHEHUSA JTA00PATOPHBIX padoT.

JUist  Tekyliero KOHTpPOJsS YCIIEBAEMOCTH MO O4YHOW (opme oOydeHus
MPENoIaBaTesIeM UCIOJIb3yeTCsl 0aUIbHO-PEHTUHIOBASI CHCTEMA KOHTPOJIA U OLIEHKU
aKaJeMUYeCKOM aKTHMBHOCTH. [l03TOMY HAcCTOSATEIBbHO PEKOMEHIYETCS TUIATEIbHO
npopadaThiBaTh MaTepuali AUCLUILUIMHBI P CAMOCTOSITENIbHON paboTe, y4acTBOBAThH
BO Bcex (opmax OOCYXIEHHMS M B3aUMOJCHCTBUA, KAaK Ha JIEKIUSAX, TaK M Ha
71a00paTOPHBIX U MPAKTUYECKUX 3aHATUAX B LEJSIX JIyULIETO OCBOCHHS Marepuasa u
IIOJIyYE€HUS BBICOKOW OLIEHKH I10 PE3yJIbTaTaM OCBOEHUS JUCLUIUIMHBI.

BoinonHeHne caMoCTOSATENbHONM paboThl MOAPA3yMEBAET CAMOCTOSATEIbHOE
U3y4eHUE pa3lesioB AMCUUILUIMHBI, MOJATOTOBKY K Ja0OpaTOPHBIM 3aHATHSM, K
pYOEX)HBIM KOHTPOJIAM (JUisi O4HOM (OpMBI OOyUEHHMsI), BHITIOJHEHUE KOHTPOJIHHOM
paboThI (117151 3204HON (HOPMBI 00YUEHUS), MOATOTOBKY K SK3aMEHY, 3a4eTy.

PekoMenayemMass TpyAOE€MKOCTb CaMOCTOSITEIbHOM paboThl MpeJCTaBiIeHA B
Tabnuie:

PexomeHnayemblil pesKMM CaMOCTOATEIbHON Pa00ThI AJ151 04HOH POPMBbI

00y4eHuUs
Pexomennyemas
HaumeHoBanue o
N aKaj. yac
BH/Ia CAMOCTOSITeIbHOI PadoThI
TPYAOEMKOCTb,
1 cemecTp
Yray0/jieHHoe n3y4eHue TeM JUCUMIIIUHBI: 41
Du3nuecKue OCHOBbI MEXaHUKH 13
I'apMOHMYECKHI U aHTAPMOHUYECKUHN OCLMIIISITOP 14
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OCHOBBI MOJICKYJISIPHOW (PU3UKHU U TEPMOTUHAMUKHI 14
IMoaroroBka Kk J1a00PATOPHBIM 3aHITUIM 24
(mo 2 Jaca Ha KaxJ10€ 2-X 4aCOBOE 3aHITHUE)
IMoaroroBKa K py0e:KHBIM KOHTPOJISAM 4
(o 2 gacy Ha KaIblii pyOeK)
IToaroroBka kK Jk3aMeHy 27
Bcero 3a 1 cemectp: 96
2 ceMecTp
Yriy0eHHoe u3yyeHue TeM AU CHHILINHbBI: 50
DJIeKTPOCTATUKA 17
I1OCTOSIHHBIN 2JIEKTPUYECKUNA TOK 17
DJIeKTPOMAarHeTU3M 16
IMoaroroBka Kk J1a00PATOPHBIM 3aAHITUIM 24
(mo 2 Jaca Ha KaxJ10€ 2-X 4aCOBOE 3aHITHUE)
IMoaroroBKa K py0e:KHBIM KOHTPOJISAM 4
(mo 2 yacy Ha KaXXJIblil pyOex)
IloaroroBka Kk 3K3aMeHy 18
Bcero 3a 1 cemectp: 96
Yruay0JieHHOe u3yYeHue TeM TMCHMILINHBI: 41
Bonnosas ontuka 10
DneMeHThl KBAaHTOBOU (PU3UKHU 10
dusuka TBEPIOro Tela 10
du3rka aTOMHOTO SJIpa U 3JIEMEHTaPHBIX YaCTHI 11
IMoaroroBka K J1a60PaTOPHBIM 3aHATHAM 24
(o 2 yaca Ha KakJ10€ 2-X 4aCOBOE 3aHATHUE)
IMoaroroBka K py6e:KHbIM KOHTPOJISAM 4
(mo 2 yaca Ha KaXAbIi pyOex)
IloaroToBKa K 3K3aMeHy 27
Bcero 3a 3 cemecTp: 96
Bcero: 288

PexomeHnayemblil peskuM caMOCTOSAITEILHOM PadoThI /151 32049HOI (popMBbI

00y4eHus
HaunmeHnoBanue Pexomennyemas
BH/Ia CAMOCTOAITEIbHOM PadoThI aral. gac
TPYA0EMKOCTb,
lcemecTp
Yruy0aeHHOe H3y4eHHe TeM QM CIHUILIMHbI: 115
Puznyeckue OCHOBBI MEXaHUKH 23
['apMOHMYECKHI U aHTAPMOHUYECKUI OCLIMIIISITOP 23
OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH 23
DIIeKTPOCTaTHKA 23
IToCcTOSIHHBIN ANEKTPUYECKUI TOK 23
IloaroroBka K 3K3aMeHy 27
Bcero 3a 1 cemectp: 142
2 ceMecTp
Yruy0aeHHoOe H3yYeHHe TeM AN CUMILIMHbI: 124
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DIIEKTPOMarHeTH3M 41
BousiHoBas ontrka 41
DJIEMEHTHI KBAaHTOBOW (DU3UKH 42
IloaroroBka Kk 3a4ety 18
Bcero 3a 2 cemectp: 142

3cemecTp
Yruay0JieHHoe u3yYyeHue TeM THCHHUILINHBI: 115
®dusnka TBEPAOro Teja 71
@Pu3KKa aTOMHOIO SAPa U HIEMEHTAPHBIX YaCTHII 71
IloaroroBka K 3K3aMeHy 27
Bcero 3a 3 cemectp: 142
Bcero: 426

6. ®OH/I OHEHOYHbLIX CPEJCTB
JJIA ATTECTALUU IO JUCHUIIVIMHE
6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. baniabHO-pEeHTUHTOBAs CUCTEMa KOHTPOJIS M OIICHKU aKaJeMHUYE€CKOM aKTUBHOCTH
oOyuaromuxcs B KI'Y (st ouHoit popMbl 00yUueHns)
2. OT4eTsl 00yUYaroIMXCs Mo J1abopaTOpHBIM paboTaM
3. bank TecToBBIX 3amaHnil K pyOeKHBIM KOHTpossM Ne 1, 2, 3,4 5,6 (nns ogHOM
dbopmbI OOyUEeHUS)
4. Ilepeuens BonpocoB k 3k3ameny (1 u 3 cemectp).
5. Ilepeuens 3aaanmii k 3auety (2 cemectp).

6.2. CucremMa 0/ JIbHO-PEHTHHIOBOM OlEHKH
padoThI 00y4AOIIMXCH MO JUCIHUILINHE

Ne | HanmeHnoBaHme Copepxanue
1 | Pacnpenenen Pacnpenenenue 6amios 3a 1 cemectp
re 0auIoB 3a
CEMECTp 1o Brmonaenne
BuiamM IMocemwe | u 3alATA
o PyOesxHbIi PyOexubrit
yaeOHOI Bun VP: HUE OTYETOB o M Y JK3amMeH
. KOHTponb Nel KOHTpOJIb Ne2
paboThI, JeKIuit | 1abopaTopHbI
CpOKH cllauu M paboTam
yaeOHOH
paboThI (pu 6 3a KaxIyI0
6 BamipHas
HEOO0XO0AUMOC 1 nabopaTopHy 12 12 30
OILICHKA:
TH) 10 paboty
3a
MIPOCITYII
aHHYIO
IIpumeuan 2_1 Bceero 6*6 = Ha 6-m nexu. Ha 12-Mm ekt
WSl 36 3aHATHH 3aHATAN

YaCOBYIO

JIEKIUIO.

Bceero:10

Bceero 6amios 100
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Pacrmipenencnue 6amios 3a 2 cemectp
Beimonuenne
Iocemen | u 3aImTa . .
Hl H-I PyOesxHbrit PyOexHbrit
Bun VP: ne OTYETOB  IIO OK3aMeH
. KOHTpOJb Nel KOHTpOJIH Ne2
JEKIA | 1abopaToOpHBI
M paboTtam
6 3a KaxIyI0
bannpnas ny
1 nabopaTopHy 12 12 30
OLICHKa:
10 paboty
3a
TPOCITYII
aHHYIO 2-
[pumegan })l( Bcero 6*6 = Ha 6-M nexir. Ha 12-Mm nexu.
us: 36 3aHATHH 3aHATHH
YacOBYIO
JIEKLHIO.
Bceero:10
Bcero 6ammos 100
Pacnpenenenue 6amioB 3a 3 cemectp
BrinonHenue wu
[Tocerien | 3ammra OTYETOB . .
H-l & Py0esxHbrit PyOexHbrit
Bun VP: ue o DK3aMeH
. KOHTpoIb Nel KOHTpOJIb Ne
JeKIUid | 1abopaTopHBIM
paboTam
6 3a KaxIyI0
bannbHas y
1 1abopaTopHYIO 12 12 30
OLICHKa:
paboty
3a
TPOCITYII
aHHYIO 2-
[Ipumevan Ha 6-m nekir. Ha 6-m nexi.
p X Bcero 6*6 = 36 H H
us: 3aHATHHU 3aHATHHU
4acOBYIO
JIEKIIUIO.
Bcero:10
Bcero 6ammos 100
Kpurepuit
repecyuera
0aJoB B 60 1 MeHee 0aITIOB — HEYIOBIETBOPHUTENILHO; HE3AUTCHO
TpaauIMoHHYyI0 | 61...73 — y/IOBIETBOPUTENHHO; 3a4TEHO
OIICHKY I10 74... 90 — xopotio;
utoram padotel | 91...100 — oTiim4HO
B CEMECTpPE U
JK3aMeHa
Kpurepuu Hns pomycka K OpOMEXKYTOUHOM aTTecTalld MO JUCHUIUIMHE 33 CEMECTP
JIOITyCKa K 00yJarouiics J0bKeH HaOpaTh MO UTOraM TEKYILIEro U PYyOSKHOI0 KOHTPOJICH He
MpOMEXyTOuHO | MeHee 51 Oamra. B ciaydae eciau oOyuaromuiics HaOpan meHee 51 Oamra, TO K
i aTTecTanuu, aTTECTALMOHHBIM UCIIBITAHUSAM OH HE JIOITyCKAETCH.
BO3MOKHOCTH Jnis  modydeHus 9K3aMeHa WM 3a4eTa 03 MPOBEJACHHUS IPOIECAYpPhI
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MOJTyYeHUS MPOMEKYTOYHOM aTTecTaluu oOydaromeMycsi HeoOXOJuMO Ha0paTh B XOJIe
aBTOMATHYECKO | TEKYIIEro W PYyOEKHBIX KOHTpoiied He MeHee 61 Oamra. B sTom ciaydae utor
ro 3a4era OaJITbHOM OLIEHKU, TOJIYy4YaeMON OOYYaroIIMMCs, OIPEIEIsieTCS 1O KOJIHYECTBY
(3x3amMeHaIon | 0amuIoB, HAOPAHHBIX UM B XOJE TEKYIIEro U pyOexHbIX KoHTposel. [lpu atom, Ha
HOW OIIEHKH) TI0 | YCMOTpPEHHE TperoaaBarensd, OajuibHas OIEHKa OOyYaromerocss MOXeT OBITh
JUCIIUTUINHE, MOBBIIIICHA 32 CYET TIONYyYEHHS JIOTONHUTEIBHBIX O0aJUIOB 32 aKaJeMUYECKYIO
BO3MOXHOCTb aKTUBHOCTb.

MOJTyYEHUS OOyyaromuiics, UMCIOIIMKA MPaBO Ha IMOJyYCHHE OLCHKH Oe3 IMPOBEICHUS
OOHYCHBIX NPOIEYPhl TPOMEXKYTOYHON aTTeCTallid, MOXXET TIOBBICUTH €€ IyTeM CcJadu
OaJioB aTTECTAllMOHHOTO  HWCIBITaHUS. B ciayyae monmydeHus oOydaromumcs Ha

aTTecTaudOHHOM HcnbiTaHuK () 0ajioB WTOT OAJUTBHOW OLEHKH M0 JUCLHUIUIMHE HE
CHIDKAeTCsl.

3a aKaZeMHUYECKYyI0 aKTHBHOCTh B XOJI€ OCBOCHUS NUCLUIUIMHBI, Y4acTHE B
yueOHOM, Hay4HO-UCCIIEIOBATEILCKOW, CIIOPTUBHOM, KYyJIbTYPHO-TBOPYECKOH U
OOIIIECTBEHHOW  AEATEIBHOCTH  OOydaromeMycss MOTyT  OBITh  Ha4YHCIIEHBI
JOIIOJTHUTENbHBIE Oayibl. MakcuMaabHOE KOJIMYECTBO JIOTIOJHHUTEIBHBIX 0ajuloB 3a
aKaJeMHUYECKYI0 aKTUBHOCTh cocTaBisieT 30.

OcHoBaHHEM TSI TOTYYEHUS JOMOTHUTEIBHBIX OAJlIOB SIBIISIOTCSL:
- BBINIOJIHEHUE JOMOJIHUTENBHBIX 331aHUM 10 TUCUMIUIMHE; JONOJIHUTENIbHBIC OalIbl
HAUYUCIIAIOTCS [IPENOoJaBaTeIeM;
- y4acTHe B TEUCHUE CEMECTpa B yueOHOMH, Hay4HO-HCCIIEeA0BATENIBCKOI, CIIOPTUBHOIA,
KYJBTYPHO-TBOPYECKOW 1 00IIecTBeHHOM AesitenbHocTH KI'Y.

DopMBbl U BUIBI

B ciywae ecnmu kK mpoMexyTOUHOW aTrecTaruu (3K3aMeHy, 3a4ery) HaOpaHa

yaeOHOU cymma MeHee 51 Oaia, oOydaromeMycs HEOOXOAMMO HaOpaTh HEAOCTAOIIEe
paboThI AJist KOJIMYECTBO OaJVIOB 3a CYET BBINOJHEHHS IOMOMHUTEILHLIX 3aJaHui, 10 KOHIA
HEYCIIEBAIONUX | TOCIEIHEH (3aU4eTHOM) HeAeTH CeMecTpa.

(BocctanoBuBIl | JIukBumanusi akageMHUECKHX 3aJ0JKEHHOCTEH, BO3HUKIIWUX H3-3a Pa3HOCTH B
HXCi Ha Kypce y‘IC6HbIX mIaHax IMpu nOepeBOJAC WM BOCCTAHOBJIICHHWH, MPOBOAUTCA IIYyTEM
o0OydeHus) BBITIOJTHEHUS JTOTIONHUTENBHBIX 3a/laHui, ¢popMa U 00BEM KOTOPBIX OIpPENENIeTCs
00ydJaromuxcsi | MpenoaaBaTeseM.

JUTSL TIOJTY9EHHUSI

HEJJOCTAIOIINX

0aJUIOB B KOHIIE

cemecTpa

6.2. Ilpoueaypa ouneHUBaHUs Pe3yJIbTATOBOCBOECHHUS TMCIUIIIMHBI

Py6exxHble KOHTPOJIM TPOBOSATCS B (POPME MUCEMEHHOTO TECTUPOBAHMUS.

[lepen mpoBeneHHEM KaXIOro PyOEKHOTO

KOHTPOJII  IIPCIIOAaBaATCIIb

npopadaTbiBaeT ¢ 00y4arOIIMMUCS OCHOBHOM MaTeprasl COOTBETCTBYIOLIUX Pa3esioB
JTUCHUIUIMHBI B (POpME KPaTKOM JIEKIUU-IUCKYCCUU

BapuaHTbl TECTOBBIX 3aJaHUi ISl pyOEXKHBIX KOHTPOJEH coctoAr u3 12
BOITPOCOB.

Ha kaxngoe tectupoBaHue Tmipu pPyOEKHOM KOHTpOJE OOydaromemMycs
OTBOAUTCS BpeMsi He MmeHee 30 MUHYT.

[IpenogaBaTens oleHHBAeT B Oamax pe3ylbTaThl TECTUPOBAHUS KaXIOTrO
00y4aroerocs Mo KOJIWYECTBY MPaBUIBHBIX OTBETOB U 3aHOCHUT B BEOMOCTH ydeTa
TEKYILEW YCIIEBAEMOCTH.

3ader NpOBOAUTCA B BHUJIE YCTHOTO OTBETA HA OJMH TEOPETUYECKHA BOMPOC.
Bpewms, otBoguMoe oOyuaronieMycsi Ha MOATOTOBKY K OTBETy, cocTaBisieT 30 MUH.
Bomnpoc onenuBaercs B 30 6aioB.
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DK3aMeH TMPOBOJUTCS B TPAIUWIMOHHON (Qopme. DK3aMEHAIMOHHBIN Ouier
COJEPKUT JIBa TEOPETHMUECKUX BoIlpoca. Bpems, oTBogumoe oOydarolieMycst Ha
IIOATOTOBKY K OTBETY, COCTaBisieT 1 acTpoHOMHUYeckui 4ac. OTBET Ha KayKIbli
BOIPOC OLleHUBaeTcs 10 15 6anos.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M K3aMEHa, 3a4eTa 3aHOCATCS
IpernoaaBaTesieM B HK3aMEHALMOHHYIO, 3aU€THYI0 BEIOMOCTb, KOTOpasi CHAETCs B
OpPraHM3allMOHHBIA OTHIEN HHCTUTYTa B JEHb OK3aMEHa, 3auera, a Takke
BBICTABIIIOTCS B 3aUETHYIO KHIDKKY 00y4aroIIerocs.

6.3. [IpuMepbl OLIEHOYHBIX CPEACTB AJIs PyOeKHBIX KOHTPOJIei 3a4eTa,
JK3aMeHa.
INPUMEPBI TECTOBBIX 3AJJAHUU JIUIS PYBEXKHOT'O KOHTPOJISA

1 cemecTp
PyGexnblii KOHTPOJIb Ne 1
1. Ecim 8 w® &, — TaHreHUMaJdbHas W HOPMajbHAas COCTAaBILIOIIME BEKTOPA
YCKOPEHHs, TO COOTHOIIEHUS: a =a=const, a, =0 crnpaBenauBbl 1. ..
1-npsIMOJTMHEHHOTO PABHOMEPHOTO 2- IPSIMOJIMHEMHOTO
JIBIKEHUS PABHOYCKOPEHHOTO JIBUXKECHUS
3 -paBHOMEPHOTO JBMKEHUS T10 4- paBHOMEPHOTO KPUBOJIMHEHHOTO
OKPYXHOCTH JIBYDKEHUS

%
2. MarepuanbHas Touka M IBHKETCS 10 OKPYHOCTH €O ckopocThio V . Ha puc.l
ﬁ

NOKa3aH Trpa@uK 3aBUCHUMOCTH NPOECKIUHM CKOpocTHV, OT BpemeHH (7 —

H
€IMHUYHBIA BEKTOP IIOJOXUTENBHOIO HampasieHus, V  — mpoekuus V Ha 5TO

HaIpaBJICHUE).
V_t.i\

Y

Puc. 1

[Tpu 5TOM BEKTOP MOJHOI0 YCKOPEHMSI HA PUC.2 UMEET HAIMPABJICHUE ...
M =

-1
-4
-2
-3

o

Puc. 2 15



Py0exHblii KOHTPOJIb Ne 2.
1. Kakoe paBeHCTBO BhIpaKaeT MEePBOE HAYAIO TEPMOAUHAMUKHU IS
ananabaTuyeckoro rmpoiecca?

1 AU=-A 2 Q=AU+P-AV
3 Q=A 4 Q=AU

2. IIpu annabaTHOM CX)KaTHHM HJICAIBHOTO Tasa ...

Temnepatypa raza — yBeJIM4HBaETCS
JlaBneHue — yMeHbIIaeTCs

O0beM — HE UBMEHSIETCS
TeMmeparypa raza — yMeHbIIAETCS
JlaBiieHHE — yBEIMUMBAETCS
Temneparypa - HE U3MEHSIETCS

ook wnE

2 cemecTp
PyOexublii KOHTPOJIb Ne 3.
1. DnexTpocTaTHuecKOe MoJI€ CO3/IaHO OJJUHAKOBBIMU 10 BEIMYUHE TOUEUHBIMU
3apsaamMu J; 4 Js.

Ecmm g, =+Q, (, =—(Q, a pacCTOsIHUE MEXKAY 3apsaaMu U OT ( 10 Touku C paBHO 4,
TO BEKTOP HANPSKEHHOCTH NOJIA B TOUKE C OPUEHTUPOBAH B HANPABJIECHUMU. . .
‘ BJIEBO | BIIPaBO ‘ Bsepx ‘ BHH3 ‘

2. Kak u3MeHuTCs cuiia TOKa Ha y4acTKe MM , €CITU COMPOTUBIICHUE OCTACTCSA
HEHM3MEHHBIM, a HAMPsHKEHUE YBEIIMUMBAETCs B 4 pasa:

a) yBeTU4HUTCS B 2 pasa

0) HE U3MCHHTCS

B) YMEHBIIIUTCS B 4 pa3a

I) yBeIUUuTCS B 4 paza

Py0esxkHblii KOHTPOJIBL Ne 4
1. IInockocTu ABYX KPYrOBBIX MPOBOJHUKOB PACHOI0KEHBI IEPHIEHAUKYIISIPHO APYT
JpYTy, KaK MOKa3aHO Ha PUCYHKE. BynieT a1 BO3HMKATh MHIYKIIMOHHBIN TOK B
MPOBOJAHUKE A MpH U3MEHEHUSIX CUJIbI TOKA B KOHTYpe b?

A 1 Bo3HuKaeT TOK, HAallpaBJICHHbIN 110 YaCOBOM

CTpEJKe
I)t @ 2 Tok B KOHType A HE BO3ZHHUKAET
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3 BO3HHKAaET TOK, HalpaBJIEHHBII MPOTUB YaCOBOW CTPEJIKU.

2. CKOJIBKO BUTKOB HOJDKHA UMCTDh KaTyIllKa, YTOOBI IMIp1 NSMCHCHUU MAaI'HUTHOT'O

notoka ot 0,02 10 0, 06 B6 3a 0,2¢ B Heit co3naBanach cpenuss I/C unayknun 10
B?

1 100 2 300
3 200 4 50
3 cemecTp

Py0eskHbIil KOHTPOJIB Ned

1. CBeT OT TOYEYHOTO UCTOYHUKA MaJacT HA IIUPMY C HEOOJBIIUM OTBEPCTUEM. 32
HIMPMOM paCcTIOJIOAKEH FKPaH JJIsl HaOIt0/IeHHs. B KakoM ciydae THTEHCUBHOCTh
CBETa B IIEHTpE NUPPaKIIMOHHON KapTUHBI OyAeT HanOOoIbIIeH? (HauMEHbIIIEH )

1 ecnu B pa3zMep OTBEPCTHSI YKIIAbIBAETCS TPU 30HBI DpeHens

2 eclld B pa3Mep OTBEPCTHS YKIIaJbIBaeTcs ABe 30HbI Dpenens

3 ecinu B pa3Mep OTBEPCTHS yKiaabiBaeTcsa oaHa 30Ha Openens

4 ecnu B pa3Mep OTBEPCTHUS YKIAJAbIBACTCS JII0O00E HEUETHOE YHCIIO 30H

Openens
2. Ha pucyHke npuBeleHbI JBE BOJIbTAMIIEPHBIE XapaKTEPUCTUKU BAKyyMHOTO
(dboTo3MEMEHTA.

I A
—
(T

1
2
U

Eciu E — ocBemeHHOCTh (DOTORJIEMEHTa, @ v - 4aCcTOTa MaIarolllero Ha Hero CBeTa,
TO ...

1 2 3 4
v, >V, E >E, v, =V, E =E,

3. Eciii IPOTOH U HEMTPOH JABUIAIOTCS C OJAUHAKOBBIMH CKOPOCTSIMH, TO OTHOLIEHUS
X JUIMH BONH e Bpoiins A, / A PABHO ...

1 2 3 4
4 1/2 2 1

Py0e:xHblil KOHTPOJIb N26
1. Kpucramiamu Ha3bIBaroTCA?
a. TBepJiple TeJa, 00JIa1atolIe TPEXMEPHON MEPUOIUYECKON CTPYKTYPOH.
b. TBepable Tena, He 00J1a1AI0IINE TPEXMEPHOM EPUOIUUECKON CTPYKTYPOIl.
C. TBEpAbIE TeJa C OIMKHUM HOPSAIKOM PACIOIOKEHUS aTOMOB.
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2. [Ipubnmxenne mpu KOTOPOM MPEHEOPETAI0T KNHETUYECKON U TTOTCHITMATEHON
HHEpruer NOHOB HA3bIBAETCS:

a. U30TEpPMUYECKOE MTPUOIIMKEHNE

b. monuTponuYECKoe MPUOTUKEHNE

C. n300apuvecKoe MpUOIMKEHNE

d. agnabarudeckoe MpuoOIKeHUE

€. U30XOPHUECKOE MPUOIMKEHUE

35
3. KakoB cocrtaB sapa 1=K ?

a) 19 mpoToHOB 19 HEUTPOHOB

0) 20 npotoHOB 19 HEHTPOHOB

B) 19 npoToHoB 20 HEUTPOHOB

> ow

10.

11.
12.

13.

14.

15.

16.

17.

18.
19.

IIpuMepHBIH IepeYeHb BONPOCOB K IK3aMEeHYy

lcemectp
Cucremel orcuera. Tpaekrtopus, nyrb, nepememieHue. CpenHsss U MIHOBEHHAs CKOPOCTb.
HopmanibHOE, TaHT€HIIMAIBHOE U ITOJIHOE YCKOPEHMUS.
3akoH wuHepuuu. VHepuuanbHble M HEUHEpLMAJIbHBIE CHCTEMBbI oOTcueTa. Macca, cuia,
UMITyJIbC. 2-01 3aK0oH HploTOHA.
3-uii 3akoH HproToHa. BHemIHNe 1 BHYyTpEeHHHE CUJIbl. 3aKOH COXPAHEHUs UMITYJIbCA.
PaGora, momtHOCTE, 2HEprHs. Pabora nmepemMenHo# cuibl. Knnetnueckasi SHEpTus.
Ilone xax ¢opma ™artepuu. IloTeHumanbHas SHepruss M ee CBA3b C cuiaod. Pacuer
MOTEHLIMAJIbHOW SHEPTUH B 110JI€ CUJIBI TSHKECTH, TPABUTAL[MIOHHOTO MOJIsl, YIPYTOM CHUJIBI.
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIEC CHJIBI. 3AKOH COXPAaHEHUS DHEPIMH B MEXaHUKE.
BpamarensHoe ABHKEHHE M €0 KMHEMAaTUYECKHE XapAaKTEPUCTHUKHU: YIIIOBOE IEPEMEILCHHUE,
YIJ10Basi CKOPOCTh U YINIOBOE YCKOpeHHUe. CBA3b YINIOBBIX XapaKTEPUCTUK C TMHEHHBIMHU.
JluHaMHuecKue XapaKTepUCTHKU BpalllaTeJIbHOTO JBUKEHMS: MOMEHT CHJIBI, MOMEHT
HMITyJIbCA, MOMEHT UHEPLIUH.
OCHOBHOM 3aKOH JWHAMUK{ JUIsl BpAllaTeJIbHOTO JBMKEHHS. 3aKOH COXPaHEHHMsI MOMEHTa
UMITyJIbCa.
Konebarenbnoe asuxenue. ['apmMoHnueckue kojeOaHus U UX XapakTepUCTUKH. CKOPOCTh U
YCKOpEHHUE MPU FapMOHUYECKHX KOJICOAHUSX.
JuddepennnanbHoe ypaBHEHNE TAPMOHUYECKUX KOJIeOaHU.
3aryxatomue kosnebanusa. JuddepeHunanbHoe ypaBHEHHE 3aTyXalooUIMX KosieOaHuM, ero
peluIeHre U aHAJIN3.
Beinyxaennsie konebanus. JuddepeHnnanbioe ypaBHeHUE BBIHYXKIEHHBIX KosebaHuid. Ero
peuieHue u aHanus. Pe3oHaHc.
Mexanu3Mm 00pa3oBaHHs BOJH B YHpPYyroil cpene. XapakTepuUCTHKH BOJHBL IIpononbHble U
IIOIIEPEYHBIE BOJIHBL. Y PABHEHUE IJIOCKOW BOJIHBL. BOJTHOBOE ypaBHEHHE.
MonekynsipHO-KMHETUUECKUN METOJ, HccienoBaHuil. Monens uaeanbHOro rasza. OCHOBHOE
YpPaBHEHHE MOJIEKYJIIPHO-KHHETUYECKOW TEOpPUM W CIEACTBUS M3 Hero. MouekynspHo-
KMHETUYECKOE TOJIKOBAHHE aOCOIIOTHON TEMIEPATYypPHI.
Yucno creneHeid cBOOOABI MOJIEKYJ. 3aKOH pacHpeAesieHUs SHEPruu IO CTENEHSM CBOOOJBI.
BryTpeHHss dHEeprus uAeaIbHOIO rasa.
3akoH MakcBemia JUisl paclpeAeieHusl MOJIEKYJl WIEAJIbHOTO rasa mno ckopoctsaM. CpenHss
KBaJIpaTU4Hasi, cpefHss apudmMerndyeckas 1 Haubosee BeposiTHasE CKOPOCTH.
SIBnenus nepenoca: AU Qy3us, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.
TepmoauHaMHUECKUT METOJ HCCIeNoBaHus. TepMoaMHAMUYECKas CUCTEMA, €€ IapamMeTpsl U
cocrosiHue. TepMOIMHAMUYECKUE TIPOLIECCHI.
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20.

21.

22.

23.
24.

25.

BuyTpennss sHeprus kak (QyHKIus coctosHus. Temora u pabora kKak (GopMbl mHepenayu
sHepruu. [lepBblil 3aKOH TEPMOJIUHAMUKH.

[IpuMeHeHne NEpBOro 3aKOHA TEPMOIAMHAMUKU K H3ompoueccaM. Pabota U TEmIo0eMKOCTh B
U30IpoIeccax.

O6patumbie u HeoOpatumbie mporecchl. Lukmbl. [Mukn Kapuo um ero k.m.a. TernoBoit
JIBUTATEIIb.

OHTponus. BTopoil 3aK0H TEpMOJUHAMUKHU U €70 CTATUCTUYECKUN CMBICIT.

Kunematnka u auHamMuka >KuaAKocTed. YpaBHeHue bepHymin. OcCOOEHHOCTH KHUIKOTO
COCTOSIHUS BEIIECTBA.

MIPOBOAHMKA. DHEprusi KoHaeHcaropa. [I10THOCTh SHepruu 31eKTPOCTaTUIECKOrO MOJIS.

IIpuMepHbIH IepeYeHb BONPOCOB K 3a4eTy.

2 ceMecCTp
1. 3axon Kynona. HanpsskeHHOCTb 371€KTpocTaTuyeckoro nosis. [IpuHiun cyneprno3unuu.
2. Pabora nsnextpuueckoro mnond. IloteHuman. CBsi3p HANOpPSHXKEHHOCTH M INOTEHIMANA
DIIEKTPOCTATUYECKOTO IO,
3. Tlorok BEKTOPA HaIPSKEHHOCTH. Teopema Octporpazackoro-I'aycca JUISL
IIEKTPOCTATUYECKOTO OIS B BAKYyME.
4. TlonspusalMOHHbIE  3apsiipl.  OJIEKTPOHHAass M OpPUEHTALMOHHAs  HOJspU3aLusl.
HanpsokeHHOCTB OIS B TUDJIEKTPUKE.
ITpoBoaHMKH B 35ekTprueckoM node. [lone BHyTpr NpOBOAHMKA U Y €0 TOBEPXHOCTH.
Onexrpudeckas eMkocTb. KonaeHcaTopsl. EMKOCTB IIIOCKOTO KOHIEHCATOPA.

7 OHeprus B3aMMOJECHCTBUS 2JIEKTPUUECKUX 3apsII0B. DHEPrUs 3apsDKEHHOTO YEAUHEHHOT O

8. MarnutHoe nose. Bektop MarautHON nHIyknuu. Cuna Amrepa.

9. Cuna Jlopenua. /IBmxenue 3apsyKeHHOM YacTUIBI B 3JIEKTPUYECKOM U MarHUTHOM IOJISX.

10. 3akon buo-Casapa-Jlamnaca. [IpuHIHIT CyIIepIIO3UIINHA B MarHETH3ME.

11. MaruutHslif notok. PaboTta nepemenienus nNpoBOJAHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM
noJe.

12. SIBnenue >nextpomMarHuTHOM nHAyKIMu. [IpaBuino Jlenna. 3akon OMU.

13. Slnerne camomHAYKIUH. WHAYKTUBHOCTh. WHIYKTHBHOCTH [UIMHHOTO COJICHOM[A.
SIBneHue B3aUMHON MHAYKIUU.

14. MaruutHas sHeprus Toka. [I10THOCTh MarHUTHOM 3HEPTHUN.

15. Meronbl HaOroeHUs UHTepdepeHn cBeTa. Pacuer nHTephepeHIMOHHONW KapTUHBI OT 2-
X KOT€PEHTHBIX UCTOYHHUKOB.

16. SABnenue nudpaxuu. punnun INoiirenca-Openens.

17. Iudppaxnus @Ppaynropepa Ha OJHOW MmN UM Ha JAUQPAKIMOHHOW peIIETKe.
JppakinOHHBINA CIEKTP.

18. IMonsipuzanust cBera. EcTecTBeHHBIM M MONSPU30BAaHHBIN cBeT. 3akoH Maioca. 3akoH

o o

bprocrepa.

19. KBanToBas rumnore3za. @OTOHBI. DHEPTHUS M UMITYJIBC (DOTOHA.

20. KopryckynsipHO-BOJTHOBOM JlyaJIu3M. I'nnoresa ne-bpoitns. CootHomeHne
HEONPEIEIEHHOCTEM.

21. BonHoBast pyHKIMS, €€ CBOMCTBA U (PU3UUECKUN CMBICIT.

22. Tlocrynatel bopa. CriekTpbl HCITyCKaHUsI aTOMOB U UX 00BsICHEHHUE 110 Teopun bopa.

23. BoiHy)XJIleHHO€ U CIHOHTaHHOe wu3iydeHue. VIHBepcHas 3aceneHHOCTh. OmnrTuyeckue
KBAaHTOBBIE TeHepaTopbl. PU3NYECKHe TPUHIIUITEI UX PAaOOTHI.

IIpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY

3 cemecTp
1. Meronpl HabmoIeHUsT UHTEppepeHLnn cBeTa. PacueT nHTeppepeHInOHHON KapTUHBI OT 2-
X KOT€PEHTHBIX UCTOYHHUKOB.
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N

SBnenue nudpakuuu. [Ipunuun Ioliirenca-dpenens.

3. Hudpaxkumss ODpaynrodepa HA OFHOW WM W Ha JAUPPAKIIMOHHOM  pEIIETKE.
JudpakinOHHBINA CHIEKTP.

4. Tlomsipuzanus cBera. ECTECTBEHHBIM M TOISIPHU30BAaHHBIN CBEeT. 3akoH Mairoca. 3akoH

bprocrepa.

5. KsanroBas runore3a. @oTOHBI. DHEPrHs U UMITYJILC (HOTOHA.

6. KopmyckynsipHO-BOIHOBOA Jyaii3M. l'unotesa ne-bpoitns. CooTtHotieHue
HEOIPEIeICHHOCTEH.

7. BonnoBast pyHKIMS, ee CBONCTBA U (PU3UUECKUNA CMBICI.

8. Ilocrynatsl bopa. CriekTpbl HcITycKaHHs aTOMOB U UX 00BsICHEHUE 110 Teopuu bopa.

9. BpHyXIeHHOE U CHOHTaHHOe wu3iydeHHe. VIHBepcHas 3aceneHHOCTh. OmnrTuyeckue
KBAaHTOBbIE reHepaTopbl. PU3NUEcKre NPUHLHUIIBI UX PaOOTHI.

10. DnexTpuueckre CBOMCTBA TBEPABIX TeI. MeTabl, IUAIEKTPUKH U TOTYIPOBOJHHUKH.

11. 3aBUCUMOCTb CONPOTUBIIEHUS METAIUIOB U MOJYIPOBOJIHUKOB OT TEMIIEPaTyphI.

12. MarHuTHbIe CBOMCTBA TBEPABIX TeIl: Ana-, Mapa U (peppoMarHeTUKH.

13. CunbHble MarHeTUKU: OCTATOYHAsi HAMAarHWUYEHHOCTb, TMCTEPE3UC CBOMCTB, TeMIepaTypa
Kropu.

14. TennoBble cBOMCTBA TBEPABIX TEJ IPU BBICOKMX M HU3KHUX TEMIEpaTypax.

15. Cocras sapa. Hykiionsl. MarHuTHbIE U 3JIEKTPUYECKHUE CBOMCTBA siliep.

16. JlepexT Macc u dHEPTHUS CBS3HU sIpa.

17. BzaumonetictBre HykJI0HOB. CBOWMCTBA M MPUPOJIA AIEPHBIX CUJIL. SepHbIe MOIETH.

18. PagnoakTMBHOCTb. 3aKOH paIMOAaKTUBHOTO NPEBPAILIECHUS.

19. 3akoHOMEPHOCTH U MMPOUCXOXKICHHE anb(da-, 0eTa- ¥ raMMa- H3JIy4eHHs] aTOMHBIX SI/IEp.

20. SAnepHble peakuuu M MX Tunbl. Peakius aenenus snapa. llenmHas peakuust AeneHMs.
®u3nyecKue OCHOBBI SEPHON JHEPTETUKHU.

21. Peakuuu cuHTe3a. YIpaBisieMble TEPMOSIIEPHbIE PEAKIIUH.

22. DneMeHTapHbIe YaCTHUIIBI M UX Kinaccudukanus. KBapku.

23. Tunsl  GyHAAMEHTAIBHBIX  B3auMoOJeHcTBUH.  XapakTepUCTUKH  (hyHIaMEHTaIbHbIX
B3auMoieiicTBuid. KBaHTHI pyHIaMEHTATBHBIX MOJIEH.

6.5. ®oH/ OLIEHOYHBIX CPEICTB
[lonublid  OaHK 3agaHMl 1O TEKyUIEro, pyOeXKHBIX KOHTpOJed U
IIPOMEXYTOYHOM AaTTECTAUMHU 110 JIHUCLUMIUIMHE, II0KA3aTelId, KPUTEPUH, IIKAJIbI
OLICHUBAHUS KOMIIETEHINA, METOJANYECKUE MAaTEPUAIIbI, ONPEAECIAIOIMNE IPOLETYPbI
OLICHMBAHUsI 00pa30BaTENIbHBIX PE3YJbTATOB, MPUBEIEHBI B Yy4€OHO-METOAMYECKOM
KOMILIEKCE JUCHUTUINHBI.

7. OCHOBHAA U AOITOJIHUTEJBHASA YYEBHASA JIMTEPATYPA

7.1. Ocnoenasn yueonas rumepamypa
1. T.W. Tpobumosa. Kypc ¢uzuxku. M.: Beicmas mikosna, 2003
2. AT'. Yeptos, A.A. BopoObeB. 3amaunuk o ¢usuke. M.: M3narenbcTBo Gusuko-
MateMaTu4eckou aurepatypsl, 2003

7.2. /lononnumenvnasn yyeonas aumepamypa

1. A.A. lletnad, b.M. SBopckuii. Kypc duszuku. 4 uzn. Ucnp. M.: U3znarenbckuii
HeHTp «Axkanemusi», 2003
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2. ®uszuka. CoBpeMeHHBIN Kypc [DnexkTporHbiid pecypc]: Yueonuk / Hukepos B.A. -
M.: U3narenbcko-Topropas kopnopanud "Jlamkos u K°", 2012. - 452 ¢. — noctyn u3
OBC «Koncynerant CtygeHTay.
8. YHUEBHO-METOANYECKOE OBECIIEYEHHUE

CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCSI
1. T.H. HoBroponosa. M3ydyenue rapmonndeckux kojedanuii. KI'Y, 2013, 12¢
2. b.C. BoponuoB. IIpoBepka 3akoHa AMHAMHUKHU BpalateabHOro JIBUXeHUs. KI'Y,
2009, 13c
3. T.H. Hosroponosa, B.M. OgcsiHoB. OrmnpeqieieHHe OTHOIICHUSI TEIIOEMKOCTEH

rasa C% MeToaoM aguadbaTHoro pacumpenus. KI'Y, 2015, 14¢

4. B.M. OBcsiHOB. M3yueHue siBaeHus eKTpoMarauTHo nuaykuuu. KI'Y, 2016, 12
5. T.H. Hosropogoa, B.M. OgcsHoB. Co3maHue 3JEKTPOCTATUYECKOrO MOJS U
uccienoBanue ero xapakrepuctuk. KI'Y, 2016, 11c

6. A.I'. Knabyko, H.B. HectepoB. WN3yueHue 3aBUCHMOCTH CONPOTHBICHUS
MOJIYNPOBOAHUKOB OT Temnepatypsl. KI'Y, 2011, 14c.

7. T.H. HoBroponosa, B.M. OscsinoB. U3yueHue sineHuss uHTephEpPEHIIMU CBETA.
KTV, 2015, 14c

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBbLIE JJ151 OCBOEHU S TUCIHUAITJINHBI

1)OtkpeiTass ¢usuka [DNEKTPOHHBIM pecypc]: [uHTEepakTuB. y4eb.]. —
DneKkTpoH.Jiad. u nporp. Pexxum nocryna: http://www.physics.ru/.

2)bubnuokny0.py  [DneKkTpoHHBI  pecypc]: [uHTepakTUB. y4eb.]. —
DnekTpoH.JaH. u nporp. Pexxum nocryna: http://biblioclub.ru/.

3) IlopTan sBHsieTcst cocTaBHOM 4acThio denepaibHoro nopraia "Poccuiickoe
obpazoBanue". CoIepKUT peCypChl U CCBUIKA Ha PECYPChI MO0 €CTECTBEHHO-HAYYHBIM
nucnuiuinHaM (pusrka, MaTeMaTuKa, XUuMust 1 Ouostorus), hitp://en.edu.ru/

10. YH®OOPMAIIMOHHBIE TEXHOJIOI'NNA,
NPOI'PAMMHOE OBECIIEYEHHUE
N UTHOOPMAILINOHHBIE CITPABOYHBIE CUCTEMbI

9BC «JIaup»

ObC «KoHCyNnbTaHT CTYI€HTa»
SBC «Znanium.comy
«I"apaHT» - cipaBOYHO-MPAaBOBas CUCTEMA

R AN

11. MATEPHAJIbHO-TEXHUYECKOE OBECNIEYEHME
JTUCLHUTIIMHBI
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http://en.edu.ru/

MarepuanbHO- TEXHUYECKOE OOeCleueHrne 10 pealn3alui  TUCITUTITIHBI
OCYIIECTBIISIETCI B coOoTBeTcTBUM ¢ TpeboBanuss DPI'OC BO mno maHHOM
oOpa3zoBaTeILHON ITpOTrpaMMe.

12. JIAA CTYJAEHTOB, OBYUYAIOLIUXCA C UCITOJIB30BAHUEM

JIMCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOT' A

[Ipu  wucmonb30BaHMM  BJCKTPOHHOTO  OOy4YeHHS W JUCTAHIIMOHHBIX
oOpazoBarensHbIX TexHoNOTHH (mamee D0 wm JIOT) 3aHATHS TOJHOCTBIO WIIA
YaCTMYHO TPOBOJATCA B pexume onHyaitH. OObeM TUCIHUIUIMHBI U pacIpe/ieiicHue
Harpy3ku 1o Bujgam pabot cootBerctByeT 1.4.1. Pacnpenenenne 0amioB
COOTBETCTBYET M. 6.2 TuO0 MOXXET OBITh M3MEHEHO B COOTBETCTBUHU C PEIICHUEM
kadenpel, B ciaydae nepexoma Ha D0 um JIOT B mporecce oOyuenus. Pemenne
Kadeapsl 00 HCIONBb3yeMbIX TEXHOJOTMSIX M CHCTEME OLEHUBAHUS JIOCTHXKEHUMN
oOyyaroluxcs MPUHUMAETCs C YYE€TOM MHEHHs BEIyILIero IpernojaBaTenis u
JOBOJUTCSI 1O CBEJICHUSI O0yUaIOLIUXCA.
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[MPMJIOXXEHME 1

AHHOTaIMs K paboyeil mporpaMme JUCIUILUTHHBI
«DU3uKa»

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUS —
porpamMmsbl OakajiaBpHuara
15.03.01 MammHocTpOeHUe
Hanpagiennocts: O00pyaoBaHNe U TEXHOJIOTUSI CBAPOYHOI0 POM3BOACTBA

TpynoemkocTs aucturinabl: 12 3E (432 akageMudeckux yaca)
Cemectpsl: 1, 2, 3 (ouHas, 3a04Hast popma 00ydeHUs1)
dopma MpOMEKYyTOUHOM aTTECTAIlMU: K3aMEH, 3a4eT ,9K3aMeH

COI[ep)KaHI/IC JUCITHUITIINHBI

Pu3nyecKre OCHOBbI MEXaHUKH. ['apMOHMYECKUN U AHTAPMOHUYECKUM OCIUIUIATOP.
OcHOBBI MOJIEKYJISIPHOM (DU3UKH U TEPMOJIMHAMUKH. DIEKTpocTaThKa. [locTOsITHHBIN
AIEKTPUYECKUHN TOK. DIIEKTpOMarHeTu3m. @u3mka aTOMHOTO SIpa U JIEMEHTAPHBIX
YacTUL. DJIeMEHThI KBaHTOBOM pu3nku. Gusuka tBepaoro tena. BoaHoBas ontuka
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JIMCT
perucTpauuy Uu3MeHeHHu i (10MoJTHeHUl) B pado4yI0 porpaMmmy
Y4eOHO# JUCHMILTHHBI
«DU3UKa»

HN3meHeHus1 / 10NOJTHEHHUS B pa004yI0 IPpOrpaMmmy
Ha20 /20 y4yeOHblii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEpKIEHbI HA 3aceAaHuM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenytomuii kadenpoit « _» 20 T.

HN3meHeHnus1 / 10M0JTHEHHUs B pa004yI0 NporpaMmmy
Ha20 /20 y4yeOHbli roxa:

OTBETCTBEHHBIN MTPENO1aBaATEINb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HA 3aceaHuM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenyromuii kadeapoin « _» 20 T.
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