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1. OBBEM JUCIIUITJINHBI

Bcero: 6 3a4eTHBIX eUHUIIBI TPYAOEMKOCTH (216 akageMHUUecKuX 4acoB) JIsl OUHOU
dbopmbI 0O0yUeHUS

oYHAas
cemMecTp
Buj yueGHO# padoThI Ha Bcio
AUCHMUIIMHY 1 2
AyIMTOpHBIE 3aHATHSA
(koHTaKTHasA padoTa ¢
npenojaaBarejgeM), BCero 128 64 64
4acoB
B TOM 4HcCJIe:
Jlexknun 32 16 16
JlaGopaTopHbIie pabOTHI 48 32 16
[TpakTHdeckne 3aHsITHS: 48 16 32
CamocrosTesibHas padora,
BCEro 4acos 88 44 44
B TOM 4HCJIe:
IT Ka K 3a
OJIrOTOB 3ayery, 45 18 57
HK3aMEHY
We BUIBI
/lpyrue Busl 25 8 17
CaMOCTOSATENIbHON pabOThI
KoHTposbHas pabota 18 18 -
Bu i
1 IPOMEKYTOYHOM 3auer, - K3
aTTecTaluu: IK3aMeH
OO0mas Tpy10eMKOCTh
HCHUNJIMHBI U
AT 216 108 108
TPYAOEMKOCTh
0 ceMecTpaM, YacoB




MECTO JUCHUIIVINHBI
B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBbBI

Huctuminaa «®Pu3nkay BXOAUT B 0053aTENIbHYIO YacTh MporpaMmbl (610K 1),
JUCHUIIIMHA MOy «MaTeMaThuyecKkre U €CTeCTBEHHbIC HAyUHbIE AUCITUTUIMHbBDY.
OcBoeHue 00y4aromUMHCs TUCHUTUIMHBL «DPU3HMKa» OMUpPAETCS HA 3HAHUS, YMEHUS,

HABBIKH W KOMITCTCHIINH, MPUOOPETEHHBIC B PE3yJIbTAaTe OCBOCHUS MPEIIICCTBYIONTUX
JMCITUTIINH:

- MaTreMaTH4eCKUM aHaJIN3;

-BBenenue B mpodeccHoHANBHYIO AeSTEIHHOCTD;

-Anre0Opa U reoMeTpus
3HaHUs, YMEHUS U HABBIKU, TIOJYYCHHBIE IMPU OCBOCHUHU JUCIUILINHBI «O0Tuit
GU3NYECKUT  TPAKTHUKyM»  SIBJIISIIOTCS  HEOOXOAUMBIMHU  JIJIE  OCBOCHHS
MOCIIEYOMMX AUCUUATUINH 1 pazaenos OOLI:

-OCHOBBI HAYYHBIX UCCJICIOBAHUI

- MOJIeJIMpOBaHME (PUIMYECKUX TMPOIECCOB B MNpodeccuoHambHOM
JIeSITEIbHOCTH

-3JIEKTPOTEXHUKA

-3JICKTPOHHMKA U CXEMOTEXHHUKA.

3. INTAHUPYEMBIE PE3YJIBTATBI ObYYEHUSA

[{enpr0 OCBOCHUS AUCHUIUIMHBI SBISETCS O3HAKOMJICHHE OOYYarOIIUXCsl C OC-
HOBHBIMH 3aKOHaMHU (DM3WKH U BO3MOXKHOCTSMH WX TPUMCHCHHS MPU PEIICHUH 3a-
Ja4, BO3HUKAOIINX B UX MOCIEAYIOMIECH MPodeCcCHOHATBHON AEATETHHOCTH.

3amauyaMy OCBOCHUS TUCIUIUIMHBI «DU3UKa» SBIISIOTCS:

- U3y4Y€HNE OCHOBHBIX (PU3MUECKUX SBJICHUIA;

- OBIIaJIcHHE (PyHIAMEHTAILHBIMHI TOHIATHSAMH, 3aKOHAMH U TEOPUSAMHU (PH3UKH,
a TaKXe MEeToJlaMU (PU3NIECKOTO UCCIICIOBAHNUS,

- OBJIQJICHUE METOJaMH M TPUEMaMH PEIIeHUs KOHKPETHBIX 3a7ad U3 pasiind-
HBIX obOJyacTelt GU3UKY;

- (hopMHpOBaHNE HABHIKOB MPOBENECHUS (HU3UUECKOTO IKCIIEPUMEHTA, YMCHHUS
BBIICIIATh KOHKPETHOE (PM3MYECKOE COACpKaHWE B MPUKIAAHBIX 3a7a4ax y4eOHOW U
podeCCUOHATIBHON JIEATEIIBHOCTH.

Kowmmerenmmm, popmupyemMbie B pe3ysIbTaTe OCBOCHUS AUCITUIUIHHBIL:

- CIOCOOHOCTh aHAIM3UPOBATh (PU3UUECKYIO CYIIHOCTH SBIICHUH U MPOIIECCOB,
JSKAIUX B OCHOBE (PYHKIIMOHUPOBAHHUS MHUKPOIJICKTPOHHOW TEXHUKH, MPUMCHSTH
OCHOBHBIC (PU3WYECKUE 3aKOHBI MU MOJENU JJIsl PEIICHUs 3a7ad MpoeCcCHOHATHHON
nesitenbHocTH (OITK-4)



Nnuaukatopsl

H  IOCCKPHUIITOPHBI

qaCTu

COOTBGTCTBYI-OHIGI‘/’I KOMIICTCHIINH,

dbopmupyeMoil B TMpoliecce U3ydeHHs] TUCIUIUIMHBI «DU3uKay, OLICHUBAIOTCS TPU
MOMOIIM OIEHOYHBIX CPEJICTB.

[Inanupyemble pe3ynbTarsl 00ydeHus no aucuuiuinHe « Ousuka», UHIUKATOPHI J10-
ctokenus komnereHuui OIIK-4, nepedeHpb OIIEHOYHBIX CPEICTB

Ne Kox namm- HaumenoBanue uH- Kon nimanu- [Lmanupyemsie pe- Haunmenosa-
n/ | Karopa Io- JIUKaTopa JOCTHIXKE- | PYEMOro pe- | 3yJbTaThl OOY4YeHHUsS | HHUE OI[CHOY-
I CTHDKCHHS HHS KOMIICTCHIIUU 3yibTaTa HBIX CPEACTB
KOMIIETEH- o0yJeHus
1005071
1. | Ud-1omk-4 3HATh: 3 (UO-1omk-4) | 3HaeT:  OCHOBHBIC | - coOeceI0Ba-
(du3nyYecKyro  CyIl- (du3HYecKue 3aKOHbI | HUE;
HOCTh SIBJICHHM | U MOJENH i pe- | - YCTHBII
MPOIIECCOB,  JIeXKa- IIEHUsI 3a/Jad Ipo- | OINpocC;
IUX B OCHOBE (dheccroHaNBHOM Jie- | - OIICHKA
(GyHKIMOHUPOBAHUS ATEIbHOCTU Ortuera 51abo-
MUKPO3JIEKTPOHHOMN paTtopHO# pa-
TCXHUKHU. 0OTHI;
- OLICHKA H
aHaJn3 3aIllx-
TBI
oT4YeTa 10 Jia-
6opaTopHO
pabore;
- 3a4eT
2. | UO-2 onkea Ymers:  ocHoBHbIe | Y(U-2 orik-4) | YMeerT: - cobecemoBa-
onpeneieHuss U Io- TEXHUYECKHU rpa- | HUE;
HATHUS  NPEIMETHOMN MOTHO II0JIb30BaTh- | - YCTHBIN
00J1acTH; OCHOBHBIE Ccid TEpPMHUHOJOTHUEN | OIpOC;
MOJIOKEHUS TEOPUHU CXEMOTEXHHKH; - OIICHKA
CXEMOTEXHHUKH; OC- cTpouTh cxemHble u | OTuera nabo-
HOBBI TPOEKTUPOBA- MaTeMaTH4YeCcKue paTopHO# pa-
HUS M CXEMOTCXHH- Mozenn IUGPOBHIX | OOTHI;
YECKOTO  MOJIEITHPO- YCTPOMWCTB; UCIOJb- | - OIEHKA U
BAaHUS BJIEKTPOHHBIX 30BaThb  CTaHJApT- | AaHAJIU3 3alU-
YCTPOWCTB,  OCHOB- HbIE TIAKETHl TMPO- | THI
HBIC KJ1aCChI rpaMM  CXEMOTEX- | OTYeTa Mo Ja-
YCTPOWCTB ammapar- HAYECKOTO MOJENH- | 60paTopHOit
HOTO  OOCCIICUCHHS pOBaHMsI JJI aHAIU- | paboTe;
Ui “HQOpPMaIMOH- 32 DJEKTPUUYECKHX | - 3aUeT
HBIX M aBTOMATH3H- neneil U U poBbIX
POBaHHBIX CHCTEM; YCTPOUCTBTPYIAHO-
CTH YyuyeOHOU pes-
TETBHOCTH, TIPOCK-
TUPOBATh paboOTy MO
KOPPEKIIUU PE3yJIb-
TaTOB.
3. | UI-3 onk-a Bianers: crioco6- | B(M-3 orik-4) | Bnageer: - cobecenoBa-
HOCTh  aHAJIM3UPO- - HaBBIKAMU COCTaB- | HUE;




BaThb

J1185D,¢

bU3HIECKYIO
CYIHOCTb SIBJICHUU U
IIPOLIECCOB,

(GYHKIIMOHUPOBAHUS
MHUKPO3JIEKTPOHHOU
TEXHUKHU

JICKa-
OCHOBC

JEHUsl  dJIeKTpuye-
CKHX CXEM, UX Ma-
TEMaTH4YECKOIr0
ONUCAHUA U pacuera
OCHOBHBIX napa-
METPOB M XapakTe-
PUCTHK; HaBBIKAMH
YTCHUSI TPUHIUTIHU-
QJIbHBIX CXEM

- YCTHBIN
OIpoC;

- OIICHKA
Ortuera nabo-
paTropHoii pa-
0OTHI;

- OLICHKA U
aHaIIn3 3aIllu-
THI

oTdYerTa 110 Jia-
O0opaTopHOU
pabore;

- 3a4eT

4. COIEP) KXAHUE JIUCIIAIIJINHBI
4.1. YueOHO-TEMATHYECKUH IJIAH

Konuuecmeo uacos
KOHMAKMHOU padomsl ¢ npenooasa-
HaumenoBanue pas-
Homep pas- menem
Pyoex hi () ¢
Jejia, TeMbl JlaGopa-
TEeMbI IIpakTHy.
Jleknuu TOpPHbIE pa-
3aHATHSA
00ThI
Ounasn gopma o0yueHus
1 cemecTp
DU3NYECKUE OCHOBBI
1 4 6 12
MEXaHUKHI
I'apmoHnueckuii u
Pybex 1 2 aHrapMOHMYECKUI 2 2 4
OCIIMILIATOP
Pybestcnulit kon-
- 1 -
mponab Nel
OCHOBBI MOJIEKYJIAP-
3 HOW (D)M3HKU U TepMO- 3 2 8
JTUHAMUKHI
PyGex 2
y 4 DNEeKTpOoCTaTHKA 4 2 4
[TocTosHHBIM 2I1eK-
5 . 3 2 4
TPUYECKUN TOK
Pyoercnutit Kon-
- 1 -
mpop No2
2 cemecTp
6 DNIEKTPOMAarHeTH3M 5 6 4
7 BonnoBas ontuka 3 6 4
Pybex 1 -
Pybesicnotit kKon- ) 5 i
mpoap Nel
DJNIeMEHTHI KBAaHTOBOU
Py6ex 2 8 3 6 4
¢bu3ukn




9 ®du3uka TBEPAOro Te- 3 6 4
na
®u3uka aTOMHOTO

10 S7Ipa ¥ 3JIEMEHTapHBIX 2 4 -
YaCTHII
Pybestcnulit kKon- ) 2 i
mponb No2

Bcero: 32 48 48

4.2. Conep:kaHue JeKIMOHHbIX 3aHATHIA

Tema 1. Qusuueckue 0CHOBbL MEXAHUKU.

Beenenue. Llenu u 3a1aun u3ydyeHus AUCUMILIMHBL. TpeOoBaHUs MO U3yYEHHIO
JVCHHIUIMHBL. JJEMEHTHI KHHEMATUKA. KHHEMaTHyecKkue ypaBHEeHUs ABHKEHUSA. [[n-
HAaMMKa YaCTHIl U TBEPAOTO Tena. JIMHaMUKa MOCTYyNaTENbHOTO JIBUKEHUS CHCTEMBI
MaTepHaJIbHBIX TOUYEK. /[MHaMKKa BpalaTeIbHOIO JBH)KEHHs. 3aKOHBI COXPaHEHUs
UMITYJIbCa, MOMEHTA UMITYJIbCA, SHEPTUU. DIIEMEHTHI CIIEUAIbHOMN (YaCTHON) TEOpUU
OTHOCUTEJIbBHOCTH

Tema 2. I'apmonuueckuii u aH2ApMOHUYECKUTL OCUULTIAMOP.
I"apmonmnyeckue konebanuss U ux xapakrepuctuku. Konebanus: rpy3 Ha mpy-
KUHE, MaTeMaTHYeCKUH B (HU3UICCKUN MasSTHUKHA. DHEPrUs TapMOHHYECKHX KOJe-
O0anuit CloxkeHne rapMoOHUYeCKuX kosiebanuii. CBOOOIHbIC 3aTyXarolue KojieOaHus.
BoiHyX/1eHHbIE KOJeOaHus ocuuiisTopa. Hemuuelnblil ocumuisitop. ABTOKoJe0a-
HUSL.

Tema 3. OcHo6bl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU.

WNneanbHblii Ta3. YpaBHEHHE COCTOSHUS MJCAIBLHOIO rasa. 3akoH MakcBesia
JUISL paclpeiesIeHrst MOJIEKYJI 110 CKOPOCTSM M DHEPIUsAM TEIIOBOTO ABMXkKeHus. Pac-
npenesneHne bosbliMana Juisl 4aCTUL BO BHEIIHEM CHJIOBOM roie. O siBIeHUSAX nepe-
HOCa B TEPMOJMHAMUYECKUX HEPABHOBECHBIX CUCTEMAX.

Bayrtpennsisa sneprusi. KonndyectBo Ternotsl. Pabota ra3a npu usmMeHeHUH €ro
oobema. IlepBoe Hawamo TepMOAMHAMUKH. TeMI0eMKOCTh MHOTOAQTOMHBIX Ta30B.
OOpatumble U HeoOpaTUMbIe Mpollecchl. BTopoe Hayano TepMOAMHAMUKH. DHTPO-
NUs, €€ CTAaTHUCTUYECKOE TOJKOBaHWE. TpeThe Hayallo TEPMOJIMHAMHKHU (Teopema
Hepncra). Peanbubie ra3el. YpaBHenue Ban-aep-Baanbca u ero ananusz. ®asel u da-
30BbIe nipeBpateHus. Gazoseie nepexonsl [ u I poxa.

Tema 4. Inekmpocmamuxa.

DJIEKTPUYECKUN 3apsif, €ero cBoucTBa. 3akoH KynoHa. DiekTpuueckoe moe.
HanpskeHHOCTB anekTpocTaTudeckoro noiid. [loTeHmuan 3J1eKTpocTaTH4ecKoro mo-
ns. Teopema Octporpaackoro-I'aycca st 3J€KTPOCTAaTUYECKOrO MOJII B BaKyyMe.
[Ipumenenue teopembl OcTporpaackoro-I'aycca k pacuery 3JEKTPUYECKUX MOJEH
Onextpuyeckoe noJie B BeulecTse. [I[poBoaHUKM B 31eKTpocTarnyeckoM mose. Kon-



neHcatopbl. EMKOCTh KOHAEHCATOPOB Pa3IMYHON T'€OMETPUUECKON KOH(UTypaluu.
DHeprus 3IEKTPOCTATUIECKOTO TOJIS.

Tema 5. Ilocmoannwlit 31eKmpuyuecKuil mox.
DNEKTPUYECKUNA TOK, YCIOBUSI €r0 CYIIECTBOBAHMS, XapaKTEPUCTUKU. 3aKOHBI
Oma u J[xoyns-Jlennia B uHTerpanbHo u auddepeHnuansHoi Gpopme. O60061IEeH-
HbIM 3akoH Oma. [IpaBuna Kupxroda. Pacuer pa3BeTBiIeHHBIX Lienel. DieMeHTapHas
KJIACCHYECKasi TEOPHUS JIEKTPOIPOBOIHOCTH METAIIIOB.

Tema 6. dnexkmpomaznemusm.

MarnutHoe none. Bekrop marnutHoi uHaykuuu. Cuna Ammnepa. Cuna Jlo-
penua. 3akoH buo-Casapa-Jlannaca. MarauTHslid noTok. PaboTta nepemerenus npo-
BOJIHMKA U KOHTypa C TOKOM B MarHUTHOM Tmose. Teopema Octporpaackoro-Iaycca.
3aKOH IOJIHOTO TOKA JUII MarHATHOTO II0JIS B BaKyyMe. SIBJIICHHE 3JIEKTPOMAarHUTHOU
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOW WHIAYKUUHU. SIBieHue camonHayKunu. MHayk-
TUBHOCTbH THIIBI MAarHETUKOB. DHEPIUs MATHUTHOTO NOJIA. Y paBHEHUsT MakcBeia.

Tema 7. Bonnosasa onmuka.

Mexanu3m oO6pa3oBaHMs BOJH. ['apMOHHUYECKUE BOJIHBI. YPaBHEHUE JJIEKTPO-
MarHuTHOM BOJHBI. OCHOBHBIE CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH. MIHTEepdepeHuus
cBeTa U MeTo/bl ee HaOmoaeHus. {udpakuns u yciaous ee HadmogaeHus. [lpuHnun
['tolirenca-®Openens. Judpakuuss dpenenst Ha Kpyriaom OTBEpCTUU U aucke. Jlu-
bpakius Opaynrodepa Ha oHON 1enu U Ha AudpakimoHHoi pemerke [lonspuza-
uus cBera. 3akoH Mamoca. 3akoH bproctepa. Ilomsiponasl M moJisIpU3aliMOHHbBIE
MPU3MBI.

Tema 8. dnemenmuvt Keanmoeou uzuxu.

TeroBoe u3nydeHue, ero xapakrepuctuku. KBanTtoBas rumnoreza u ¢hopmyna
[Inanka. Baemnuii poroaddexr. YpaBHenue DitHmITeHA 715 BHEMHET0 (HoTodd-
dekra. ®otonsl. ['unoresa ne bpoinsa. CooTHomeHus: HeonpeaeneHHocTel. BomHo-
Bas ¢ynkuus. CranmonapHoe ypaBuenue lllpenunrepa. [loctynarst bopa. Jluneiiua-
ThIe CTIEKTPHI aToMOB (110 bopy). BomopoaomnonoOHbie aTOMBI B KBAHTOBOW MEXaHU-
ke. [Tpunuun IMaynu. Ilepuoanueckasi cucrema 371€MEHTOB. DJIE€MEHTapHAsi KBAHTO-
Basi TEOPHUS U3JTYUYCHHUS.

Tema 9. @u3zuka meepoozo mena.

DneMEeHTHl 30HHOH TEOPHHM KPHCTAJIOB. 3arlOJHEHUE 30H: METaJUIBI, JTUIJICK-
TPUKH, TOJYMPOBOAHUKU. DJIEKTPOIPOBOJIHOCTh METAIIOB. DJEKTPOIPOBOIHOCTH
MOJIyITPOBOJHUKOB. [IpuMecHbIe MOTyNpOBOIHUKN. MarHuTHBIE CBOMCTBA TBEP/IBIX
ten. KOHTaKTHBIE SBIICHHS.

Tema 10. @u3zuka amommnozo a0pa u 31eMeHmMaAPHLIX YACHUY,.
CocraB siapa. Jlepext macc u sHeprus cBsi3u sapa CBoOWCTBA U IPUPOJA SACP-
HbIX CWI. Paiu0aKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO MPEBpAIlCHUs. S1epHbIE peak-

8



MU ¥ UX TUNbL. Peakius nenenus sapa. Peakiuu cunte3a. DneMeHTapHbIE YaCTUIIbI
u ux kiaccudukamnusa. Kapku. Tumbl 1 xapakTepucTUKU (yHIAMEHTAIBHBIX B3au-
MopercTBuil. KBaHThl yHIaMeHTaIbHBIX moJiel. dusnyeckas kapTuHa Mupa. Bere-
CTBO U TIOJIE.

4.3. IIpakTyeckue 3aHATUSA 1JI51 09HOI GOopMBI 00yUeHMsI

Ho-
e HaumenoBanue Hopmarus
P | HammeHoBaHuUe pa3jeJa,
pas- NMPAKTHYECKOT0 3aAHATUSA BpEeMeHH,
1ena TeMBbI
) yac.
TEeMbI
1 cemecTp
1 | ®uzuyeckre OCHOBBI Me- | DJIEeMEHThl KHHEMATHKHU. 2
XaHUKHU JlnHaMuKa 4yacTUIl U TBEPAOTO Teja 2
3aKOHBI COXPAHEHUS. 2
['apMoHnueckuil U aHrap-
2 P . Pl apMOHHUYECKHE KoJeOaHus 2
MOHUYECKUH OCIUILIATOP.
Pyoescnwvrit konmpono Ne 1 - Tecmot 1
3 | OCHOBBI MOJICKYJISIPHOM MonekynspHO-KHHETUYECKAs TEOpUs 1
(GU3UKH U TEPMOJIMHAMU- | HICAJIBHBIX T'a30B
KU OCHOBBI TEPMOAMHAMUKHU 1
4 | DmeKkTpocTaTHKaA. DIIEKTpOCTaTHKA. 2
5 | IlocTostHHBIN dIEeKTpHUYE- . .
. [TocTOsIHHBIN ATEKTPUUECKUHN TOK. 2
CKHI1 TOK.
Pybestcnvtit konmponaw Ne 2 - Tecmul 1
2 cemecTp
6 | DnexTpoMarHeTusm. DJIEKTPOMAarHeTU3M. 6
7/ | BonHoBas onrtuka BosHOBBIE TIpOLIECCH. BonHOBasg on- 6
THKa.
Pyoeotcnorii konmponaw Ne 3 - Tecmwr 2
8 | DnemenTsl kBaHTOBOMU (pu- | TerumoBoe uznmyuenue, GotodPpdexTt 3
3UKH AtoM Bomopoma B Teopuu bopa. 3
Cnexrpsl.
DNIeKTpONpPOBOAHOCTh METAJUIOB U TO-
9 | ®usuka TBEpAOTO TENA 6
JYyTMPOBOTHUKOB
10 ®usuka atoMHoro sapa u | CoctaB u cBoiicTBa sjaep. Pamnoak- 4
AJIEMEHTAPHBIX YACTHI] TUBHOCTb. SIJIEpHBIE peaKIuu
Pyoescnwtit konmpono Ne 4 - Tecmot 2




4.4. JlabopaTopHble 3aHATHS JJIA 0UYHOU (OpMBI 00yUeHUs

Homep
Hopmarus
pasnue- HaumenoBanue HaumenoBanue
Ja, Te- pasjaesia, TeMbl J1a00paToOpHOil padoThI BPEMEHH,
VEL yac.
1 cemecTp
1 ®dusnueckue ocHo- | OnpeneneHue oObeMa TeNn IUIUH- 4
BBl MEXaHUKHU TPUYECKOM (POPMBI.
ITpoBepka BToporo 3akoHa HeroToHa 4
[IpoBepka 3akoHa NMHAMHKHU Bpalia- 4
TEJIBLHOTO JIBHXKEHUS
2 ['apmonnyeckuii u | I3yyeHne rapMoHUYECKUX KoieOa- 4
AHTapMOHUYECKUN | HUU
OCLIJIISITOP
3 OcHOBBI  MOJIEKY- | OnpeniesiecHue OTHOLICHUS YJIEJIbHBIX 4
JspHON (UBUKHU U | TEIUIOEMKOCTEH METOAOM aauadaTu-
TEPMOJUHAMUKHU YECKOT0 PACIIMPEHMUSI.
Onpenenenue NMOCTOSTHHOW ABOTrajipo 4
B onbiTax Ileppena
4 DIIEKTPOCTATHKA. JIBMKEHHE 3apsKEHHBIX YacTHI[ B 4
ANEKTPUUECKOM MOJIe
5 [TocTosiHHBIN N3ydeHune 3MeKTpUUECKUX LIENe Mo- 4
ANEKTPUUECKUN CTOSIHHOTO TOKA.
TOK
2 cemecTp
6 DJeKTpoMarHe- Onpenenenve kodpduiieHTa caMo- 4
TU3M WHIYKITUU
7 BonnoBas ontuka | M3ydenue sBiIeHHI WHTEpPEpEeHLINH 4
U TUPPAKITUU
8 DOneMeHTbl  KBaH- | MI3ydyeHHe cnekTpa aTOMapHOIO BO- 4
TOBOM (DU3UKH nopoaa
9 ®dusuka TBepaoro | U3yueHne 3aBUCHUMOCTH COIPOTHB- 4
Tena JICHUS TOJYNPOBOJHUKOB OT TEMIIEe-
paTypsl

4.5 KonTposabHasi padora 1Ji4 3204H0ii popMbI 00yUeHUs

KonrtponbHayto paboty oOyuaromyecss BBITOJHSIOT MO BapuaHTaM, UCHONb3ys «Meroande-
CKHE YKa3aHHS M KOHTPOJbHBIC 3alaHUS ISl CTYICHTOB 3a04HOH (hopmbl 00ydeHus», (r. Kypras,
2018r.), pa3paboTannbie Ha Kadenpe oOuien ¢puznku Kypranckoro rocyHuBepcureTa.

10



5. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
11O OCBOEHUIO JUCHUITVINHBI

[Ipu npociymMBaHUU JIEKIIUH PEKOMEHIYeTCcs B KOHCIEKTE OTMEuYaTh BCE
Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPSIET BHUMaHHUE MpPENoJiaBarelib, B YaCTHOCTU
T€, KOTOpbIE HEOOXOIUMBI ISl KaYECTBEHHON MOJATOTOBKH K MPAKTUYECKUM 3aHSITHU-
SIM U BBITIOJITHEHUIO COOTBETCTBYIOIIEH Ta00paTOPHOM pabOTHI.

Ilepen mpakTUYECKUM 3aHSITHEM HEOOXOIUMO €II€ pa3 MOBTOPUTH JICKIIMOH-
HBI MaTepuai 1o JaHHOW Teme. Ha mpakTuyecKkux 3aHsATHUSX MPOBOJUTCS KOJUIEK-
TUBHOE OOCYKJICHHE W pa300p OCHOBHBIX THIIOB 3aJ]1ay, IMOCJE YEro CTYJASHTHI MO
PYKOBOJICTBOM TPETOaBATENs! BBIMOJHIIOT UHAUBUYJIbHBIC 3a]JaHUS.

3aJ10roM KaueCTBEHHOI'O BBIMOJHEHUS Ja0OpPAaTOPHBIX PadOT SIBISETCS CaMO-
CTOSITEJIbHAS MOJATOTOBKA K HUM HaKaHyHE MyTEeM MOBTOPEHUS MaTEPHUAIOB JEKIUN 1
popabOTKE METOJUYECKUX YKa3aHUM K BBIMIOJHEHUIO JabopaTopHOil paboThl. Peko-
MEH/IyeTCsI TIOJTOTOBUTH BOMPOCHI MO HESCHBIM MOMEHTaM M OOCYJIUTh UX C MpEmno-
JaBaTesieM B Havalie JabopaTopHOIl paboTHhI.

[IpenonaBateneM 3ariaHUPOBAHO MPUMEHEHHE Ha JTAOOPATOPHBIX 3aHATHUSX
TEXHOJIOTUI Pa3BUBAIOIICICS KOOMEpaIu, KOJJIEKTUBHOTO B3aUMOJICUCTBUS, pa30o-
pa KOHKpETHBIX cutyauuid. [Io3ToMy mpHUBETCTBYETCS TPyHIOBON METOJ BBINOJHE-
HUS Ja00paTOPHBIX PaboT.

JI71s1 TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH MO OYHOM (hopme 00yueHHs Mpernojia-
BaTEJIEM HCMOJIb3yeTCsl OaJUIbHO-PEUTHHIOBAsi CUCTEMa KOHTPOJIS U OIICHKH aKaje-
MUYECKON aKTUBHOCTU. [109TOMY HACTOSITEILHO PEKOMEHIYETCs TIIATEIHHO Mpopa-
OaThIBaTh MaTepual JUCHUUIUIMHBI MPU CaMOCTOSATENIBHOW paboTe, y4yacTBOBaTh BO
Bcex (hopmax 0OCYyKIeHUs U B3aUMOJACHCTBUS, KaK Ha JIEKUUAX, TaK U Ha Jadoparop-
HBIX ¥ MTPAKTUUYECKUX 3aHATUSAX B IEJAX JYUIIEro OCBOCHUSI MaTepHrasia v MOJTyYEHUS
BBICOKOM OLIEHKU IO pe3yJIbTaTaM OCBOEHUS TUCIIUIUINHBI.

BrlimonHeHne caMocTOSTENbHOM pPaboThl MOJAPa3yMEBAET CaMOCTOATEILHOE
U3Y4YeHUE Pa3/IeJIOB JUCIUIUIMHBI, TOJTOTOBKY K JIAOOPATOPHBIM 3aHITHSM, MOATO-
TOBKY K IIPAKTUYECKUM 3aHATUAM, K PyOEKHBIM KOHTPOJISIM, BBITIOJTHEHHE KOHTPOJIb-
HOM paboThI, MOJATOTOBKY K 9K3aMEHY, 3a4eTy.

Pexomenmyemass Tpym0€MKOCTh CaMOCTOSTEIBHON pabOThl MpeCTaBlieHa B
Tabnuie:

PexoMeHyemMblil pe:xuM CaMOCTOATEILHOM PadoThI

Pexomenayemasi
HanmeHoBaHue aKaj. 4yac TPyJA0eMKOCTb,
BH/Ia CAMOCTOSITEJIbHOM padoThI ouHast
dopma 00ydeHus
1 cemecTp

IMoaroroBKa K NMPaAaKTHYECKUM 3aHATUIM 2
(mo 0,29 yacy Ha Kax0€e 2-X 3aHATHE)
IMoaroroBka k J1a00paTOPHBIM 3AHATHAM 4

(mo 0,5 yacy Ha Kax0€ 3aHATHE)
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IMoaroroBka K py0esKHbIM KOHTPOJIAM 9

(mo 1 yacy Ha KaxxJIbIil pyOex)

Kontpoabnasi padora 18

IloaroroBka K 3a4ery 18
Bceero 3a 1 cemecTp: 44

2 cemecTp

Yriay0aeHHoe u3y4YeHHue TeM TUCHMILIUHBI: 4

DNIEeKTPOMArHeTU3M. 1

BonnoBas ontuka 1

DneMeHThl KBAaHTOBOM (DU3UKHU 1

Pu3nKa TBEPIOro Tea 1

IMoaroToBKa K MPaAKTHYECKUM 3aHATHIIM v

(o 0,5 Jaca Ha KaXKJJ0€ 3aHSITHUE)

IMoaroroBka k J1a00PaTOPHBIM 3AHATHAM 4

(mo 1 gacy Ha Kaxayro J1abopaTOpHYIO paboTy)

IMoaroroBka K py0eKHbIM KOHTPOJISIM 9

(mo 1 yacy Ha KaxXJIbIi pyOex)

IloaroroBka K 3K3aMeHy 27
Bceero 3a 2 cemecTp: 44

Bcero: 88

6. ®OHJI OLIEHOYHBIX CPEJICTB
JUISI ATTECTALIA IO JUCIMILIAHE

6.1. IlepevyeHDb OLIEHOYHBIX CPEICTB

1. balmbHO-pEUTUHIOBAasI CUCTEMA KOHTPOJS U OLIEHKU aKaJeMUYECKON aKTUBHOCTHU
obOyuatrommuxcss KI'Y

2. OT4eThl 00yUaronMXcs Mo J1abopaTopHbIM paboTaM

3. 3a1aHud K MPAKTUYECKUM 3aHSATUSIM

4. baHk TeCcTOBBIX 3aJaHUM K pyOexkHbIM KOHTpoJisiM Ne 1, 2, 3, 4 5. Tlepeuenb Bo-
MIPOCOB K DK3aMEHY.

6. [lepeuenn 3a1aHnl K 3a4ETy.

7. KontponbHas pabora.
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6.2. Cucrema 0a1JIbHO-PEMTUHIOBOM OLIEHKU Pad0oThI 00y4AKOIMXCH 0 JUCIH-

IJIMHE
No |  Haummeno- Conepxanue
BaHUE
1 | Pacmpenene- Pacnpeodenenue b6annoe 3a 1 cemecmp
Hue 6amnos 33 Bun | Jlekuwm | PaGora | Beimosme- Kon- | Pybex- | PybGex- | 3auem
CEMECTD 110 VP: Ha HUE U 3a- mpon HBII HBII KOH-
BHJAM y4eO0- MpPakTU- | [UTa OTYe- | bHAs KOH- TPOJh
HO# paboTHI, YeCcKHX | TOB IIO Jia- pa- TPOJIb No2
CPOKH CIauu 3aHsATH- | OopaTop- boma Nel
y4eOHOM pa- X HBIM pabo-
00THI (TIpH TaM.
HeoOxoauMo- | base Jol J02 | 2 BAJUIA 10 10 10 30
CTH) Hast Oamia BAJI- | 3A4X
OIIeH- JIOB | HACO-
Ka: BVIO
[Tpu- 8*1=8 | 8*2=16 8*2=16 - 10 10
Meda-
HUS:
Pacnpeodenenue 6annoe 3a 2 cemecmp
Bun | Jlek- Pabora Ha | Beimonne- Kou- | PyOex- | PyOex- | Dxzamen
VP: §a0%0%¢ MPAKTU- HHE U 3a- mpon HBIN HBIN
YECKUX [IUTa OTYe- | bHAA KOH- KOH-
3aHIATHAX | TOB IIO Jia- pa- TPOITh TPOITh
Ooparop- boma Nel Ne2
HBIM pabo-
TaMm.
Bamms | Jol o 5 BAJIJTA - 14 14 30
Has bamumta | 1BAJIJIY | 3A 4X
OILIECH- 3A KOX- | HACO-
Ka: KOX- | BVYIO pa-
JOE 2-X | 6oty
YACO-
BOE
3AHI-
TUE
[Mpu- | 8*1=8 | 14*1=14 4*5=20
Meyva-
HUS:
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Kpurepnit 60 1 MeHee 0aIOB — HEYAOBIETBOPUTEIILHO; HE3AUTECHO
repecyera 61...73 — yIOBIETBOPUTEIFHO; 3a4TEHO

0aJIoB B 74... 90 — xoporo;

Tpaguimon- | 91...100 — oTnuuHO

HYIO OIICHKY
IO UTOTaM
paboTHI B
ceMecTpe u
9K3aMeHa

Kpurepuu nomycka x mpo-
MEKYTOYHOM aTTECTAllUH,
BO3MOKHOCTH MOJTyYEHUS
ABTOMAaTHYECKOI'0 3a4eTa
(3K3aMEHAIMOHHOM OIICH-
KH) 10 TUCIUILIAHE, BO3-
MOJKHOCTH TTOITy4eHHsI 00-
HYCHBIX 0aJlIOB

Jnst nomycka K IMpOMEXYTOYHOH aTTeCTAIlluH IO JAUCIUIUINHE 34
ceMecTp O0yJarolHiicsi TOJHKeH HaOpaTh MO UTOTaM TEKYLIETO U PyOekK-
HOrO KOHTpoJicii He MeHee 51 Oamra. B ciyuae ecnu oOydvaromuiics
HaOpan meHee 51 Oayia, TO K aTTECTAlMOHHBIM UCTBITAHUSIM OH HE J0-
MyCKaeTCsL.

Jis monmydeHus: SK3aMeHa Wi 3adeTa 0e3 MpOoBEeJCHUS MPOLEAYpHI
MPOMEKYTOYHON aTTecTali oOydJarmeMycs HeoOXOoAnMO HaOpaTh B
XO/JIe TEKYIIEro U pyOeKHBIX KOHTpoIel He MeHee 61 Oamma. B atom ciry-
Yyae UTOT OaJUILHOH OILIEHKH, TOIy4aeMON 00yJaroluMcs, OTpeIesIeTcs
M0 KOJHMYECTBY 0aJUIOB, HAOPAHHBIX MM B XOJE TEKYIIEro M PYyOEeKHBIX
koHTpoue. [Ipu 3ToM, Ha ycMOTpeHHe mpenojaBaTens, OaJuTbHas OlleHKa
00y4aloIerocss MOXKeT ObITh MOBBINIEHA 332 CUET IMOJIyYEHHUS JIOTIOJHH-
TEJIbHBIX 0AJIIOB 32 aKaJeMUYECKYI0 aKTUBHOCTb.

OOyuaromuiicsi, IMEIOLIMK MTPaBoO Ha MOJYUYCHUE OLIEHKU 0e3 MpoBe-
JCHUA NPOoUCAYPhI HpOMe)KYTO‘IHOfl aTTeCTali, MOXCET IMOBBICUTH €€ ITy-
TEM CJlaud aTTeCTAI[MOHHOTO HMCIBbITaHus. B cimydae nmomydeHus: oOydaro-
IIMMCS Ha aTTeCTAIMOHHOM HCIbITaHUH () 6aJUTOB MTOT OaJUThHOHN OLEHKH
0 TUCIUILTAHE HE CHIDKAETCS.

3a akaJeMHYeCKyI0 aKTUBHOCTH B XOJE OCBOCHUS AWCIIUILIAHEI,
ydqactTue B y4eOHOH, HayYHO-HCCIEIOBATEIbCKON, CIIOPTUBHOM,
KYJIBTYPHO-TBOPYECKOW M OOMIECTBEHHOH AESITEIHLHOCTH O0ydYaromeMycs
MOTYyT OBITH HAYHUCIIEHBI JOITOJTHUTCJIBHBIC Oayutel. MaxkcuManpHOE
KOJIMYECTBO JIOTIOJNHHUTENLHBIX OANIOB 3a aKaJeMHYECKYI0 aKTHBHOCTD
cocrasnseT 30.

OcHoBaHMEM Uil  TOJYyYEHHUs  JOTNOJHHUTENBHBIX  OaylioB
SIBIISIFOTCS
- BLIIOJIHEHHE  JIOTIOJIHUTENBHBIX  33JaHUil 10  JUCLUIUIMHE,
JIOTIOJTHUTENbHBIE OaNJIbl HAUMCISIFOTCS TIPETIoiaBaTelNeM;
- yJacTHe B TeUeHHE ceMecTpa B yueOHOW, HaAyYHO-HCCIIEA0BATEIbCKOH,
CIIOPTUBHOW, KYJIBTYPHO-TBOPYECKOM W OOIIECTBEHHOH NeATETLHOCTH
KI'Y.
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4 | ®opmbl 1 BUABI yUeOHOM B ciyuae ecnu k MpOMEXyTOYHOH aTTecTaliu (3K3aMeHy, 3a4ery)
paboTHI A1 HEyCIeBalo- HaOpaHa cymma MeHee 51 Oamna, oOydaroreMycsi He0OOXOANMO HaOpaTh
KX (BOCCTAHOBHUBILIMXCS | HEAOCTAIOIIee KOJMYECTBO OAIOB 32 CUET BBHIMOJIHEHUS! JOOTHUTEIBHBIX
Ha Kypce oOyueHus) o0y- | 3aJaHuii, 10 KOHLA TOCIEAHEH (3a4eTHOI) Heaenu cemecTpa.

YAIOMINXCS JUIS IOy IEeHHS JIukBumanys akaJeMHYEeCKUX 33/I0JDKEHHOCTEH, BOZHUKIINX H3-32

HEJOCTAIOMNX OaJIIOB B Pa3HOCTH B y4eOHBIX IUIaHAX IIPU TIEPEBOJIE MIM BOCCTAHOBJICHHH, TIPOBO-

KOHIIE CeMecTpa JIUTCS TYTEM BBIIONHEHUS JOMOJHUTENBHBIX 3alaHuid, popMa U 00beM
KOTOPBIX ONpEeAesIeTCs] MPENoIaBaTesIeM.

6.3. IIpouenypa oueHUBAHHS Pe3yJAbTATOB OCBOCHUSA IUCUMILIMHBI

PyGexxHble KOHTPOJIM TPOBOAATCS B (POpME MTUCEMEHHOTO TECTUPOBAHMS.

[lepen npoBeieHUEM KaXA0ro pyOeKHOT0 KOHTPOJIS IIpernojaBaresb mpopada-
THIBAET C 00YYAIOIIMMHUCS OCHOBHOM MaTepuail COOTBETCTBYIOIIMX PA3/eJIOB AUCIU-
TUTUHBI B (POpME KpaTKOM JIEKIIUU-AUCKYCCUU.

BapuaHTbl TecTOBBIX 3a7aHuil /ISl pyOeKHBIX KOHTpoJiel 1 u 2 cocrost u3 10,
3u 4 u3 14 Bonpocos.

Ha xaxnoe tectupoBaHue mpu pyOeKHOM KOHTpOJIE 00ydaromemMycsi OTBOIUT-
cst BpeMsi He MeHee 30 MUHYT.

[IpenonaBatens oOnEHUBAET B Oaimiax pe3ynbTaTbl TECTUPOBAHUS KaXKJIOTO
0Oy4Yaronierocsi N0 KOJUYECTBY MPABUIIBHBIX OTBETOB U 3aHOCUT B BEJOMOCTbH y4yeTa
TEKYIIEW yCIIEBAEMOCTH.

DK3aMeH MPOBOJUTCSA B TPAAULIMOHHON QopMe. DK3aMEHAMOHHBIN OUIeT co-
JEPKUT JIBa TEOPETHUUECKHUX BOIIpOCca U 3aaady. Bpems, orBogumMoe oOydaromemycs
Ha TMOJrOTOBKY K OTBETY, cocTaBisieT | acTpoHOMHYeCcKkui 4ac. OTBET Ha KaXKIbIi
BoIIpoc orieHuBaeTcs 10 10 6anos.

Ha 3auere naercs 1 TeopeTnueckuil BONpocC U 2 mpakTUUECKuX 3aaanusi. OTBET
Ha BOIPOC W KaXK/10€ BBHIMOJIHEHHOE 3a/laHue onieHuBaeTcs 10 10 6amioB. Bpems, ot-
BOJMMOE 00ydJaroneMycsi Ha MOJATOTOBKY K OTBETY, COCTABIISIET 1 aCTPOHOMHUYECKHIA
qyac

Pe3ynbTaThl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U SK3aMEHA, 3a4€Ta 3aHOCATCS
MpernojiaBaresieM B 3K3aMEHAIIMOHHYIO, 3aYE€THYI0 BEJIOMOCTh, KOTOpas CIAeTcs B
OpraHU3alMOHHBIN OTJEN HHCTUTYTA B IEHb SK3aMEHA, 3a4€Ta, & TAK)KE BHICTABIISAIOT-
Csl B 3aUETHYIO KHIXKKY 00Yy4aromerocs.

6.4. IIlpuMepbl OLEHOYHBIX CPEACTB AJIs PyOeKHBIX KOHTPOJIEH M IK3aMeHa,
3ayera.

IIpuMep TecTOBBIX 3aJaHNMH )il PY0€KHOT0 KOHTPOJISA

1 cemecTp
PyGe:xHblil KOHTPOJIb Ne 1
1. Ecnu & wm @, — TaHreHuuajibHas U HOpMajbHas COCTAaBIIIOLIME BEKTOpPA yCKOpe-

HUS, TO COOTHOLIEHUA: & =a=const, a, =0 cnpaseIuBbI . ..

| 1-mpsIMONHMHEHHOTO PABHOMEPHOTO | 2- IpsMOTTHHEIHOTO PaBHOYCKOPEHHOTO |
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JABUKCHHUA JABUXKCHUA

3 -paBHOMEPHOIO IBUXKEHUS 110 OKPYXK- | 4- paBHOMEPHOTO KPUBOJIMHEUHOTO JBU-
HOCTH AKEHUS

5

2. MarepuanbHas Touka M IBMXKETCSl MO OKPYKHOCTU cO cKkopocThio V . Ha puc.1
%

IOKa3aH rpaQuK 3aBHUCUMOCTH IPOEKLUHU CKopocTH V. OT BpemeHH (7 —

_)
CI[HHH‘IHBIﬁ BCKTOP ITOJIOKHUTCIBHOI'O HAIIPpABJICHUSI, VT — HPOCKIHA V Ha 3TO

HaIlpaBJICHHE).
thk

v

Puc. 1

[Ipu 5TOM BEKTOp MOJHOTO YCKOPEHUsI HA PUC.2 UMEET HAIIPaBJICHHUE ...
M

-1
-4
-2
-3

o -

Py0exHbIii KOHTPOJIb Ne 2.
1. Puc.2 Kakoe paBeHCTBO BhIpakaeT NEePBOE HAYATIO TEPMOAUHAMUKHY JUIS aJUa-
OaTudeckoro mporecca?

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

2. Ilpu anabaTHOM CX)KaTHM HJICAIBLHOTO Tasa ...

TeMriieparypa raza — yBeIM4uBaeTCs
JlaBiieHne — ymeHbIIaeTcs

O0beM — He u3MeHseTCs
Temmeparypa raza — yMeHbIIACTCS
JlaBiieHMe — yBEIIMUMBAETCS
Temmeparypa - He U3MEHACTCA

ook wnE

3. DIEKTPOCTATUYECKOE TMOJIE CO3/IJaHO OJIMHAKOBBIMHU 1O BEJIMUUHE TOUCYHBIMU 3a-
psiaaMu g ¥ 0.
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Ecin ¢, =+(, 0, =—(, a paccTosiHEe MEXAY 3apsAaMHy U OT (, 10 Touku C paBHO 4,
TO BEKTOP HAMPSKEHHOCTH 10JIs1 B TOUKe C OpUEHTHPOBAH B HANPABJICHUM. . .

BJIEBO | BIIpaBo | Beepx | BHU3 |

2 cemecTp
PyOesxxnbiii KOHTPOJIb Ne 3.

1. InockocTH ABYX KPYTOBBIX MTPOBOJAHUKOB PACIIOI0KEHBI MEPICHANKYISPHO APYT
JIPYyTY, KaK OKA3aHO Ha pUCYHKE. byJieT T BO3HUKATh WHIYKIIMOHHBIN TOK B MPO-
BOJIHUKE A TIpU U3MEHEHUSIX CUJIbI TOKa B KOHTYpeE b?

A 1 Bo3HuUKaeT TOK, HaIllpaBJICHHBIN 110 YaCOBOM

CTpEIIKe
I)t @ 2  Tok B KOHType A HE BOZHUKAET

3 BoszHuKaeT TOK, HallpaBJICHHBIN TPOTHB Ya-
COBOM CTPEJIKH.

2. CKOJIBKO BUTKOB JIOJKHA UMETH KaTYyIIIKa, 9TOOBI TPH N3MEHEHUH MarHUTHOTO
notoka ot 0,02 10 0, 06 B6 3a 0,2¢ B Heit co3naBanach cpenusis IC unaykuuu 10
B?

1 100 2 300

3 200 4 50

3. CBeT OT TOYEYHOTO UCTOYHHUKA MaIaeT HA IUPMY C HEOOJBIITUM OTBEPCTHEM. 3a
HIMPMOM PACTIONOKEH dKpaH it HabmoieHrs. B kakoM ciyyae MHTEHCUBHOCTh CBE-
Ta B IIEHTPE NTUPPAKITMOHHON KapTUHBI OyJeT HAanOOIbIIeH? (HAUMEHbIIICH )

€CJIM B pa3Mep OTBEPCTHS YKIIaIbIBaeTCs TpHU 30HbI DpeHes

€CJIM B pa3Mep OTBEPCTHS YKJIaIbIBACTCS JIBE 30HBI DpeHens

€CJIM B pa3Mep OTBEPCTHS yKiIaabiBaeTcs oaHa 30Ha Openens

€CIIi B pa3Mep OTBEPCTHS YKIIaIbIBaCTCS JF000E HeueTHOE Yyuciio 30H Dpe-
HEJs

A WP

Py0exHblii KOHTPOIb Ned

1. Ha pucyHke npuBeneHbl 1B€ BOJIbTAMIIEPHBIE XapaKTEPUCTUKH BAKyyMHOT'O (pOTO-
DJIEMEHTA.
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‘B
[
S
1
2
U
Ecnu E — ocBemieHHOCTH (poTOR/IEMEHTA, @ v - YacTOTa MAAAI0LIETr0 Ha HETro CBETa,
TO ...
1 2 3 4
v, >V, E >E, v, =V, E =E,

2. I/IMHYJ'II)C (1)OTOHa uMeeT HanOoJIbIliee 3HaYCHHE B Auaria3oHne 4acCTorT...

1 2 3 4
PEHTI€HOBCKOTO MH(}paKpacHOTro BUJMMOTIO U3- | YIAbTPa(HOIETOBOIO U3-
U3ITyYEHHUS] M3IIY4YECHUS JTy4YeHus JTy4YEHUs

3. Eciii mpoToH ¥ HEUTPOH ABUTAIOTCS ¢ OJUHAKOBBIMU CKOPOCTAMM, TO OTHOIIICHHS
YX JUIWH BOJIH € bpoits /1p / An PABHO ...

1 2 3 4
4 1/2 2 1

IIpuMepHBIN IepeYeHb BOMPOCOB K 3a4eTy

1 cemecTp
1. ®Pu3nyecKue MOJENU: MaTrepuajbHas TOYKa (YacTHIla), CUCTEMa MaTepUabHBIX
TOYEK, adCONIOTHO TBepAoe Teiao. KnHemarnueckoe onmvcaHue JIBHKEHUS: CHCTEMA
OTCYETA, PAINYC-BEKTOP, TPAEKTOPUS, PaANyC KPUBU3HBI TPACKTOPUU. [[nuHa myty u
[IepEeMELLEHUE.
2. CKOpOCTb, KaK MPOU3BOJHASI PaJUyC-BEKTOpPA MO BPEMEHU. Y CKOPEHHE KakK 2-i
IIPOU3BO/IHAS paJuyCc-BeKTOpa o BpeMeHu. HopManbHOE 1 KacaTtenbHOE (TaHT€HIIU-
JIIbHOE) YCKOPEHHS.
3. Kunemarnueckoe ONMcaHue BPaIlaTeIbHOTO ABMKEHHUs. YTJIOBBIE IIEPEMEIICHUE,
CKOPOCTb U yCKOpeHHE. CBs3b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTHK.
4. KuHeMaTH4eCKue ypaBHEHHUsI IBUKECHUS.
5. Ilepssiit 3akoH HeroTona. MHepmanbHble cucTeMBbl oTcueTa. Macca, UMITYJIbC.
6. Cuna. Bropoit 3akoH HptoToHa (OCHOBHOM 3aKOH NUHAMUKH). [IpuHIMI HE3aBU-
CUMOCTH AeuCcTBUA cuil. TpeTui 3akoH HproToHA.
7. JluHaMuKa MOCTYyNaTeIbHOIO ABUKEHHSI CHCTEMbl MATEPUAIIBHBIX TOYEK U TBEP-
J0TO Tesna. BHemHne u BHYTpEeHHME CUIbl. 3aMKHYTas CUCTEMa MaTe€pUalIbHBIX TO-
yek. [lenTp Macc, TeopeMa 0 ero IBUKCHUU.
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8. JluHamuKa BpalaTEIbHOrO ABWXKEHUA. MOMEHT MHEpPUHM OTHOCUTEIIBHO OCH

BpameHnus. Teopema llterinepa.

9. MowmeHT cuiibl. MOMEHT UMIyJibCca. Y pPaBHEHHUE NMUHAMUKHU BpPAlIaTEIbHOIO JIBU-

YKEHHSL.

10. 3aKOH COXpaHEHHUs UMITyJIbca. PEaKTUBHOE IBHXKEHUE.

11. 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

12. PabGota cunbl. Momnocts. Kunetnueckas sueprusi. Kunernueckasi sHeprusa mexa-

HUYECKOW CHCTEMBI M €€ CBs3b ¢ pabOTON BHEUIHUX M BHYTPEHHUX CHJI, MPUIOKECH-

HBIX K CUCTEME.

13. KoHCcepBaTUBHBIE U HEKOHCEPBATUBHBIE CWIIbL. [loTeHIManbHAs SHEPTUS MATEPHU-

aJbHOW TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBS3b C CUJION, JEUCTBYIOIIEH HA Ma-

TEPUAIIBHYIO TOUKY.

14. 3aKOH COXpAaHEHMs 3HEpPruM B MexaHuke. OOniepu3nyecKuil 3aKOH COXpPaHEHUs

DHEPI'UH.

15. M'apMoHnyeckue KoeOaHus U UX XapaKTEPUCTUKHU: aMIUIATY/1a, IEPUOJ], YacTOTa,

KpyToBas 4acToTa, (paza rapMOHUYECKUX KOJICOAHUH.

16. Konebanusi: rpy3 Ha IpYyKUHE, MAaTEMAaTUYECKUN U (PU3UUECKUN MASTHUKH.

17. FapMOHUYECKUI OCIUILIATOP. DHEPTUS TAPMOHUYECKUX KOJICOaHU.

18. CBobOoaHbIe 3aryxatomue kosebanus. Koaddunuent 3aryxanus, norapudmude-

CKUH JEKPEMEHT.

19. BeiHyX/1eHHbIE KOJeOaHus ocuusuisitTopa. CBOMCTBA BBIHYKICHHBIX KOJIEOAHUN.

Pe3onaHnc.

20. UneanbHpiil ra3. BeIBOA ypaBHEHUs MOJEKYJSPHO-KMHETUYECKOW TEOPUU HIe-

aNbHBIX ra3oB A JaBiicHUs. CpenHsss KMHETHYECKas dHEprus MoJjekyid. Moeky-

JSIPHO-KMHETUYECKOE TOJIKOBAHUE a0COJIOTHOM TEMIIEPATYPHI.

21. YpaBHeHUE cOCTOsSIHUSI uiaeaybHoro rasza (MenpgeneeBa-Knaneiipona). M3ompo-

LIECCBI U UX YPABHEHHUS.

22. bapomerpuueckas dopmyna. Pacnpenenenue bonbiMana a1 4yacTUIl BO BHEII-

HEM CHJIOBOM IIOJIE.

23. Buytpennss sneprusi. KonudectBo temnoTel. PaboTa ra3za npu M3MEHEHUH €ro

oOweMa. [lepBoe HauaIo TEPMOAMHAMUKHY.

24. TenmnoeMKOCTh MHOTOAQTOMHBIX Ta30B. 3aBUCUMOCTH TEIUIOEMKOCTH HJI€aJIbHOIO

raza OT BUJa Ipoluecca.

25. [Ipumenenue 1-ro Havyaa TEpPMOAMHAMUKH K U30MPOLECCAM.

26. AnuabaTudeckuil mporecc. YpaBHeHUEe aguadaTtuueckoro mpoiiecca. [Ipumene-

Hue 1-ro Havana TepMOJMHAMUKH K aIMadaTUYECKOMY MPOLECCY.

27. Obpatumbie U HeoOpaTuMble Tporiecchl. Kpyrosoii npornecc (1uki). TeroBbie

JBUTATENIA U XOJIOAWJIbHBIE MAILIMHBL. BTOpOE HAaYai0 TepMOAMHAMHUKMU.

28. uxkn Kapuo. Makcumaneubii K.ILJ[. TemoBod wmammnabl. He3zaBucumocThb

K.IL . mukna KapHo ot mpupoasl pabodero Tena.

29. OHTponus, ee cratucTuueckoe tonkoBanue. HepaBenctBo Kinaysuyca. Ilopsmok

u OecriopsAI0K B pupoje. TpeTbe Hauano TepMmoanHaMuku (Teopema HepHcTa).

30. DnekTpuueckuii 3apsij. Ero cBolictBa. 3akoH coxpaHenus 3apsa. 3akoH KynoHa.

31. OnekTpuueckoe noJie. HampskeHHOCTh 3nekTpoctarnyeckoro mnosisi. [lpuHnummn
CYNEPHO3ULIAH.
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32. Ilorennman snekTpocratudeckoro mois. [Ipuamun cynepno3uruu. Pabota amek-
TPOCTATUYECKOTO MOJIA.

33. CBs13b NOTEHIMAJIA C HANIPSYKEHHOCTBIO AIEKTPOCTATUYECKOTO MOJIA.

34. IToTOK BEKTOpa HANPSIKEHHOCTH 3JIEKTpocTathndeckoro mois. Teopema Octpo-
rpajackoro-I'aycca i 3€KTpOCTaTUUECKOTO OISl B BAKYYME.

35. IIpumenenne teopeMbl Octporpaackoro-I'aycca K pacuery 3JE€KTPHUYECKHUX MO-
neit. [lone paBHOMEpPHO 3apsHKEHHOM HEmpoBOJsIICH chepbl, OECKOHEUHON paB-
HOMEPHO 3apsKEHHOM IUIACTUHBI, IBYX MApAJUICIIbHBIX IUIACTUH U NPSIMOM PaBHO-
MEPHO 3apsKEHHON HUTH.

36. DIEKTpUUECKOE T0JIE B BEIIECTBE.

37. Konnencaropsl. EMKOCTh KOHJIEHCATOPOB Pa3IMYHON F€OMETPHUECKON KOH(UTY-
panuu.

38. DHEprus 3JIEKTPOCTATUUECKOro NoJisl. [ITOTHOCTh 3HEPTUM AIEKTPOCTATUYECKOTO
IOJIA.

39. DNEKTpUUECKUN TOK, YCIOBUS €T0 CYLIECTBOBAHUSA, XapaKTepuCTUKU. CTOPOHHHE
cuibl. DJIC. Pa3HOCTh TOTEHIIMAIOB.

40. 3akon OMa B MHTETpaJIbHON U AuddepeHnanbsHoi popMme.

41. 3akoH JIxoyns-JIenua B unterpaibHoi U nuddepeHimanbHon Gopme.

42. O60061eHHbIN 3aK0H OMa.

43. IlpaBuina Kupxroda. Pacuer pa3BeTBICHHBIX LIETICH.

IIpuMepHBIN IepeYeHb BOMPOCOB K IK3aMEeHYy
2 cemecTp

MarnuTHoe nosie. Bektop nHIyKIMu MarHuTHoro noiist. Cuita Ammnepa.
Cuna Jlopenua. J[BrxeHHe 3apsKeHHBIX YaCTULl B MATHUTHOM MOJIE.
3akoH buo-Caapa-Jlamnaca. [IpuHIMI Cynepno3uliud B MarHeTU3ME.
Pacyer MarHUTHBIX TIOJIEH TOKa C TOMOIIbIO 3akoHa bro-Casapa-Jlamaca.
Marunutssliii notok. Teopema Octporpajickoro-I'aycca ajis MAarHUTHOTO TOJISL.
Pabota nepemernieHus NPOBOIHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJI€.
3aKOH MOJHOr0 TOKA JIJIi MArHUTHOTO TOJIS1 B BAKyyMeE.
. SIBneHMe 3JIEKTPOMATHUTHOW WMHIAYKLIHMH. 3aKOH 3JIEKTPOMArHUTHOM HHIYKLUU.
ITpasuno Jlenua.
9. SBnenue camonHaykuuu. MHAYKTUBHOCThb. IHAYKTUBHOCTh JJIMHHOTO COJIEHOU-
na.
10. DHeprust MarHUTHOTO NoJis. [ [MOTHOCTH 3HEPTrUK MArHUTHOTO MOJIA.
11. Mexanu3m 00pa3oBaHusi BOJH B ymnpyrou cpene. IIpomonbHbie U monepedHbie
BOJIHBI. /{JIMHA BOJIHBI M BOJTHOBOE YMCIIO.
12. YpaBHenue Oerymieil BoiHbl. BonmHoBoe ypaBHeHue. da3oBas CKOpPOCTh M JIHC-
1epcus BOJIH.
13. YpaBHEHHE SJEKTPOMATHUTHOU BOJHBI. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. DHEPrus 31€KTPOMArHUTHBIX BOJH. Bektop YmoBa-lloiiHTHHra.

© N OA®WN R
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14. atepdepennnsi cBeTa U MeToAbl ee HaOmoaenus. [IpoctpaHcTBeHHass U Bpe-

MEHHas KorepeHTHOCTh. OnTuyeckas niuuHa nytu. UatepdepeHIinoHHOe ypaBHEHUE.

15. TlpakTueckoe npuMeHenue uutrepdepeniuu. Mateppepomerpsi.

16. Jludpakust u ycinoBus ee HaOmonenus. [Ipunmun Iroitrenca-®dpenens. Meton

30H OpeHers.

17. Judpakius Openens Ha KPyTriioM OTBEPCTUU U JHUCKE.

18. Jludpakius @payHrodepa Ha 0JTHOHM IIEIM U HA JUDPAKITMOHHOMN pEIIeTKE.

19. Tlonsipuzauus ceeta. EcTecTBeHHBIN U NOJIIPU30BAHHBIN CBET. 3aKOH Maittoca.

20. ITosapu3anus cBeTa Npyu OTPAKEHUH U ITpeJIoMJIeHNH. 3akoH bproctepa.

21. JIBoitHOE mydenpenomieHue. [lomsiponasl U NOISIPU3ALMOHHBIC IPU3MBI.

22. TeruioBoe M3Iy4YEHHE, €r0 XapaKTEPUCTUKU. AOCOJIIOTHO YEPHOE TENO. 3aKOH

Kupxroda.

23. 3akon Credana-bonsimMana. PacrnipeneneHue sHEpruu B CIEKTpEe aOCOJIIOTHO

YEpHOro Tena. 3aKkoH cmenieHus BuHa.

24. KBanToBas runote3a u popmyna [lnanka.

25. ®otorddexT u ero Buabl. Baemnuii pororddexr. YpaBHeHue DHIITEHHA IS

BHeIrHero Gororddekra.

26. ®OTOHBI. DHEPrusi, Macca U UMIYJIbC (POTOHOB.

27. KopniyckynsipHO-BOTHOBOM nyanu3m. ['mmnore3a ne bpoins. CooTHouieHUs He-

OIPEIEIIEHHOCTEMN.

28. BonnoBas ¢ynkuus. O6miee ypaBHeHue lllpenunrepa. CranmoHapHoe ypaBHe-

Hue [lpenunrepa.

29. Yactuia B OIHOMEPHOM noTeHIManbHoU sime. [Ipunumn coorBercTBUs bopa.

30. IToctynatel bopa. Atom Bogopoaa B Teopuu bopa.

31. Bogopononono6Hbie aTOMBI B KBAaHTOBOM MexaHuke. KBaHTOBbIE YKCIa: TJIaBHOE,

OpOUTANIbHOE, MATHUTHOE. DHEPreTUUECKUI CIIEKTP ATOMOB U MOJIEKYL.

32. DNEeKTPONPOBOJHOCTh MOIYIPOBOIHUKOB. COOCTBEHHBIE TOIYIPOBOIHUKH. [1o-

HATHUE JBIPOYHOU TPOBOAUMOCTH.

33. IIpuMecHbIE TOTYIPOBOAHUKH.

45. CocraB siapa. Hykinonsl. MarHuTHbIE U 3JIEKTPUYECKUE CBOMCTBA SIAEP.

46. JlepexT macc 1 sHEprus CBA3M spa.

47. BzaumojiericTBue HyKJIOHOB. CBOMCTBA M IPUPOJIa SIAEPHBIX CUIL. SIepHbIE MOJIe-
TN

48. Pain0akTUBHOCTh. 3aKOH paIMOAKTUBHOTO MTPEBPAILICHUS.

49. S nepHble peakuuy U uxX TUNbL. Peakuus nenenus sapa. LlenHas peakuus neiaeHus.
Pu3nyecKre OCHOBBI SIEPHON JHEPIEeTUKH.

50. Peakuinu cuHTE3a. YIpaBIIsIEMbIC TEPMOSIACPHBIE PEAKIIUH.

6.5. ®OH/1 O1LICHOYHBIX CPEJICTB
[Tonuplit 6aHK 3aaHUM IS TEKYIIETo, pyOeKHBIX KOHTPOJIEH U MPOMEKYTOY-
HOM aTTECTAlMM N0 IUCLUIUIMHE, NTOKA3aTENN, KPUTEPUH, KBl OLICHUBAHUS KOM-
NETeHIINM, METOJUYECKHE MaTepHUalIbl, ONPEACISIONIUE MPOLEYypPhl OIICHUBAHUS 00-
pa3oBaTeNbHbIX PE3yJIbTaTOB, MPUBEICHBI B yU€OHO-METOIMYECKOM KOMILJIEKCE JIHC-
LUTIJIUHBI.
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7. OCHOBHASA U JOIIOJTHUTEJIbHASA YYEBHASA JIMTEPATYPA

7.1. Ocnoenasn yueonas rumepamypa
1. T.1. Tpodumona. Kypc ¢uszuku. M.: Beicmias mxosna, 2003
2. AT'. Yeptos, A.A. BopoObeB. 3agaunuk no ¢usuke. M.: M3narenbcTtBo GHU3NKO-
MaTteMaTudeckon aureparypsl, 2003

7.2. /lononinumenvnasn yueonas aumepamypa
1. A.A. Jletnad, b.M. fABopckuii. Kypc dbusuku. 4 uzn. Mcnp. M.: Uznatensckuii
HeHTp «Akaaemus», 2003
2. ®uzuka. CoBpeMeHHBIN Kypc [DaeKTpoHHBIN pecypc]: Yueonuk / Hukepos B.A. -
M.: U3zparenbcko-Topropas kopnopauus "Jlamkos u K°", 2012. - 452 ¢. — noctyn u3
OBC «Koncynerant CtygeHTay.

8. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCA

1. T.H. HoBropoaosa. M3yuenne rapmonnudeckux konedbanuit. KI'Y, 2013, 12¢

2. B.C. Boponuos. I[IpoBepka 3akOHa JTWHAMHUKH BpamiaTeiabHOro ABWKeHHSA. KI'Y,
2009, 13c¢

3. T.H. Hosroponosa, B.M. OBcsiHOB. OnipeiesieHue OTHOIIEHHUS TETIOEMKOCTEN ra-

3a C% MeTosIoM aauabaTHoro pactmpenus. KI'Y, 2015, 14c¢

4. B.M. OBcsiHOB. N3yuenue siBiieHNs dnekTpoMarauTHon uaaykunu. KI'Y, 2016, 12
5. T.H. Hosroponosa, B.M. OcsnoB. Co3naHue 3J1€KTPOCTATUYECKOTO MOJISI U UC-
cnenoBanue ero xapakrepuctuk. KI'Y, 2016, 11c

6. A.I'. Knabykos, H.B. HectepoB. M3yueHne 3aBUCUMOCTH COMPOTUBJICHUS TOJIY-
IPOBOAHUKOB OT Temneparypsl. KI'Y, 2011, 14c.

7. T.H. Hosroponosa, B.M. OgcsinoB. U3yueHue siBneHus uHTEpdEpPEHIIMU CBETA.
KTV, 2015, 14c

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/JIUMBLIE IJI1s1 OCBOEHUS JUCHUITJINHBI

1)OtkpoiTas pusuka [DAeKTpOHHBINH pecypc]: [uHTepakTuB. yuel.]. — Diek-
TPOH. aH. u nporp. Pexxum nocryna: http://www.physics.ru/.

2)bubmmokity0.py [DIEeKTpOHHBIN pecypc]: [MHTepakTuB. yueO.]. — DIEeKTPOH.
naH. u nporp. Pexxum nocryna: http://biblioclub.ru/.

3) IlopTan siBisEeTCS cCOCTaBHOM 4acThio (enepaibHOoro noprajia "Poccuiickoe
obOpazoBanue". CoJIepKUT PeCypChl U CCHUIKA Ha PECYpPChl IO €CTECTBEHHO-HAYYHBIM
nucruiuinHam (pusuka, MaTeMaTrika, XMMEs 1 Ouojorus), http://en.edu.ru/
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10. ”TH®OPMALIMNOHHBIE TEXHOJIOT'UNA,
INPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

9BC «JIaup»

OBC «KoHCYNbTaHT CTyACHTa»
3BC «Znanium.comy
«"apaHT» - cCipaBOYHO-NIPABOBAsi CUCTEMA

W

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CHUITJIMHBI
MatepuanbHO- TEXHHMUYECKOE 00€CIEUeHHE M0 pean3aluy JTUCHUILUIUHBI OCY-
niecTBisieTcst B cooTBeTcTBUU ¢ TpeboBanuss @I'OC BO no ganHoM 00pa3zoBaTeNbHON
porpamme.

12. JJIsI CTYJAEHTOB, OBYUAKOIIUXCS C UCITOJB30OBAHUEM
JIMCTAHIIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOI' M
[Ipu ucnoyib30BaHUU JJIEKTPOHHOTO OOY4YEHHS W JMCTAHIIMOHHBIX OOpa3oBa-

TenabHBIX TexHosorui (nanee 90 u J1OT) 3aHATHS NOTHOCTHIO UM YACTUYHO MPOBO-
JSTCS B pexknuMe oHlaiiH. O0beM MUCHUILTUHBI U pacTIpeIeICHHe Harpy3KH MO BUIaM
pabot cooTBeTcTBYET 1.4.1. Pacnpenenenue 0amioB COOTBETCTBYET II. 6.2 U060 MoO-
KET ObITh U3MEHEHO B COOTBETCTBUU C pellieHueM Kadeapsl, B ciiydae mepexojaa Ha
90 u JOT B nporecce ob6ydyenusi. Pemenue kadeapsl 00 UCMOIB3yeMbIX TEXHOJIOT -
X U CUCTEME OIICHUBAHUS IOCTIXKEHHUIM 00yJaroIMXcs MPUHUMACTCS C YY€TOM MHe-
HUS BEIYIIETO MPEToAaBaTess U JOBOAUTCS 10 CBEACHUS 00YyJIarOITUXCsl.

23



[MTPMJIOXXKEHME 1

AHHOTaIMs K pabodeit mporpaMme JTUCIUIUIMHBI
«Puzuka»

o0pa3oBaTeIbHOM MPOTpaMMBbI BBICIIIETO 00Opa30BaHUs —
IPOrpaMMbl CIICIUATTUTETA
10.05.03 UudopmanuoHHas 0€30IACHOCTH ABTOMATU3MPOBAHHBIX CUCTEM
Crnenmanmmzarms NeS: be3onacHOCTh OTKPBITBHIX HH()OPMALIMOHHBIX CHCTEM

TpynoemkocTs aucturivHbl: 6 3E (216 akageMUyecKux 4acoB)
Cemectpsl: 1, 2 (ounas popMa 00ydIeHHUs)
dopma NMPOMEKYTOUHOM aTTECTAIMU: 3a4ET, IK3aMEH

ConeprxaHne JUCHUIUIMHBI
@duznyeckre OCHOBbI MEXaHMKU. MexaHndyeckue KosneOaHus U BOJHBL. Moiie-
KyJsipHas (pu3uMka U TepMOAMHAMMKA. DIEKTPUYECTBO M MarHeTusM. OnTtuka. Jie-

MEHTbI KBaHTOBOW (PM3HMKHU U (PU3UKHU TBEPAOro Tena. ATOMHAs W sjepHas (pu3uka.
PU3NYECKUN PAKTUKYM.
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JIMCT
perucTpauuy Uu3MeHeHHu i (10MmoJTHeHUii) B pado4yIo porpaMmmy
Y4eOHO# JUCHMILTHHBI
«Duzuka»

N3meHeHnus / 1onoiHeHHs B pad04y0 NporpaMmmy
Ha20 /20 yuyeOHbIii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHus1 yTBEPKIAEHBI HA 3aceaHuH Kadeapbl « _ » 20 T.,
[TpoTokos Ne

3aBenytomuii kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHbIi roxa:

OTBETCTBEHHBIN MPENOAABATEIb / ®.1.0. /

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

3aBenyromuii kadeapoin « _» 20 T.
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