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BBEJIEHUE

Pabouas nporpamMma T CLUATUTMHBI SABIISICTCA YacThIO OCHOBHOM
npodeccuoHaIbHOH00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHMs - MPOrpaMMbl OakanaBpHara,
paspabortannoii BcoorBercTBUU ¢ PI'OC BO

dI'0OC BO ®denepalibHbII rocyJapCTBEHHBIN 00pa30BaTENbHbBIN CTAHIAPT BHICILIETO
oOpa3oBaHus- 6akanmaBpuar 1mo HampasiaeHuto nmoarotosku 10.03.01
HndpopmannonnasdesonacHocts (mpuka3z Munoobprayku Poccun ot

1. HEJIb OCBOEHMA TN CHUIIJIMHBI
pa3BUTHE HAy4YHOTO MHPOBO33PEHHUs, MPEICTABICHU O COBPEMEHHOW KapTUHE MHpa;
npuobpeTreHuepyHIaMEHTAIbHBIX 3HAHUI O MPHUPOJHBIX  SBJICHMSIX, JIEKAIIUX B OCHOBE TEXHOJIOIMYECKUX
IIPOLECCOB;OBIAJICHAE  BAXHECUIIMMU  NpUEMaMUd M METOJAaMHU  II0O3HABAaTEIbHOW  JEATEIbHOCTH,
UCIIOJIb30BaHUA(PU3NYECKUX 3aKOHOB U MOJIEIIEH JUIsl pellieH s 3a/1a4 IPOPECCUOHATIBHOM 1eATEIbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
JMcuuIuInHa OTHOCUTCSA K 00513aTeNIbHON 4acTH y4eOHOro IiiaHa.

3. OFBEM JUCIIUITJIMHBbI

Yacos
KonTaktHas
pabora .(noyu4.3aH.) CamocrostensHas pabora 3e
IIpoMeKkyTOUHasaTTECTAIIAS Bcero B TOM '
3aceMecTp Beer | Jlekuu | JlaGoparopub | 4MCICIOArOTOBKAKOHTPOIbHBI
o " e X UKYPCOBBIX
Cemectp 1
3auer 72 [ 64 | 32 | 32 8 2
Cemectp 2
DK3ameH 144 64 32 32 53
216 128 64 64 61 6

4.IIVTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA OIIOIT
B pesymbrare ocBoenus OIIOIl y BBIMyCKHWKA JOJDKHBI  OBITH  C(OPMHUPOBAHBI
KOMIIETEHIINM,ycTaHOBJIeHHbIE B cooTBeTCTBUM DI'OC BO.

[Indp n HAUMEHOBAHUEKOMIIETEHITUN Nuaukatopsl JOCTHKEHUS KOMITETEHITUN

OIIK-4 Crnocoben  mpumenstbHeoOxoaumble | U/1-1.0I1K-4 3Hath: ocHOBHbIE (hU3HYECKHE SBICHUS U
(u3NYEeCKUe3aKOHbl W MOJENW  JUISIPEIICHUS | Ipolecchl mshopManuzanuu u pelieHus
3a1a4poeCCHOHAIbHOU IS TEIbHOCTH; npodecCHOHATBHBIX 3a1a4

N-2.0I1K-4 VYMmeTh: NpPUMEHSATH OCHOBHBIE 3aKOHBI
(U3UKM TIPU pEIICHUUTTPUKIATHBIX 3aa4




OIIK-4 Crocoben npuMmensTbHeoOxonumele | 1J1-3.0I1K-4  Brnaxers: HaBbIKAMH  TPOBEICHUS
(u3MUeCKUe3aKOHBl W MOJENW  JUISpenieHus | pU3n4ecKOrodKCnepuMeHTa ©u  00paboTKU  ero
3a1a4npodeCCUOHATBLHOUIEATEILHOCTH, pe3yIbTaTOB
5. TEMATUYECKHAM IJTAH
Yacos
B
KonraktHas pabora (10 y4.3aH.)
Tema (r:g Camoc | Konrponsca
HaumeHnoBaH#e TeMBbI ua J];[Z _]Z;[ffr(’)li) npaKTl/[lIeCKHe3aH${ T.I’)r2;60 M(());'l;)aﬂg:i[;H
CDO nu bIC THA
Cemectp 1 6
Tema | ®usndeckne ocHoBbl Mexanukh. (OIIK -4 ) 311 16 4
Tema 2|1
) Cratuctuueckas ¢pusnka u repmoannamuka.(OI1K -4 ) 4l 0 12 2
Cemectp 2 1
TZMa Onektpoctatuka. [Toctosiausiil Tok. (OIIK -4 ) g 8| 14 18
Tema |Dnextpomaraerusm. (OIIK -4 ) 2(1] 2 12
Tema . 2
s dwuzuka xonedbanuii u BoaH. OnTuka. (OITK-4 ) 9 6| 10 13
Tema |KsanroBas u simepnas ¢puzuka. (OIIK -4 ) 311 10 12
6. POPMbI TEKYIIETO KOHTPOJISI U TPOMEXKYTOYHOM ATTECTAIIUA
HIKAJIBI ONEHUBAHUS
Paznen/Tem Onucanue Kpurepunonenus
Bup onenounorocpeacTaa
a OLICHOYHOT'O CPEJICTBA aHus
Texymuii kKoHTpoub (ITpunoxenue 4)
" + | 10 BapmaHtOB C 5-10
JomamHsaskoHTponbHaspadota "OCHOBBIMEXaHUKU
Tema 1 MoJIBapUaHTaMU o 10 0amoB
(mpunoxenue 4)
43amaun
PacuetHo- 26 BapuaHTOB C 2-Ms
Tema 2 |rpaduueckaskonTpoibHaspabota«CraTucTrueckasd | moaBapuaHTaMu IO 10 6amnoB
U3MKa UTePMOJUHAMUKAY (IpHUiIoKeHue 4) 133amanuit
" 4 Bapuanta ¢ 12-10
JloMantHASKOHTpOIbHasApaboTa  DIeKTPUIECTBO
Tema 3,4 " MOJBApUAHTAMU MO 5 10 6ammoB
uMarHetusm"  (mpuiioxxenue 4) saxau




JloMaIHASKOHTPOIbHasspaboTa

30 BapuaHTOB 110 4 3a/1a4un 10 6amioB
"KonebanusuBonuel" (mpuioxeHue 4) P A

Tema 5

JloMallHASKOHTPOJIbHasspaboTa
Tema 6 "OCHOBBIKBaHTOBOH(pU3UKH" 2’7 BapuaHTOB 10 6 3aJaHUH. 10 Ganos
(mpunoxenue 4)

IIpomexxyrounas arrectanus(IIpmioxenne 5)

16 OwmneroB. buner cocrour muz 10

2 DK3aMeHaIMOHHBICOUIIETHI(TPUITIOKEHNE .
3amanmii:  4teopernyeckux w6 100 Gamtos
cemectp(IK) 5)
MPAKTHYECKHUX
ITate BApPHAHTOB 3aJaHui
1 cemectp N 6
(3a) KonrponsHaspabora(rpuioxenue 5) |KOHTPOJIBHON paboTel,coaepxkamux | 100 Gamios
o JIBa TEOPETUICCKHIX "

OIIMCAHHUE HIKAJI ONEHUBAHUA

[Tokazarens omnenku ocBoerus OIIOIl ¢dopmupyercs Ha OCHOBE OOBEIWHEHHS TEKYIIETO
KOHTPOJISIK MTPOMEXKYTOYHOM aTTecTallui 00y4aronierocs.

[lokazatenb peWTHHTa 1O KaXIOW IUCIMIUIMHE BBIPAKACTCS B IPOLEHTAX, KOTOPBIH
TIOKa3bIBACTYPOBEHB IMOJATOTOBKH CTY/ICHTA.

Texymuii koutponb.Mcnons3yercs 100-OanmnbHas cuctema oneHuBaHusa. OleHka pabOTHI
CTYZICHTAa BTCUCHHM CEMECTPa OCYIIECTBIICTCS TMPEIoJaBaTeieM B COOTBETCTBHHM C pa3pabOTaHHOW UM
CHCTEMOWOIICHKH yUeOHBIX JTIOCTHXCHUHN B TPOIIeCCe 0OYUEHUS 10 TaHHON TUCIUITIHHE.

B pabounx mporpaMmax JAMCUMIUIMH W TPaKTHK 3aKpeIyieHbl BHUIbl  TEKYILEro
KOHTPOJIS, IJIAaHUPYEMbIE Pe3yJIbTaThl KOHTPOJIBHBIX MEPOIIPUSTUN 1 KPUTEPUH OLICHKH YUEOHBIH JOCTHKEHUI.

B Teuenue cemecTpa mpenojaBareieM NPOBOIUTCA HE MEHee 3-X KOHTPOJIbHBIX MEPONPHUITHH,
IOOIICHKE JeSITEIbHOCTH CTyJeHTa. EciaM mocemieHus 3aHATHH MO JUCHMIUIMHE BKJIIOYEHBl B PEUTHHT,
TOJIaHHBII MMOKa3aTenb cocTaBisieT He Oosiee 20% OT MaKCUMAJILHOTO KOJIMYECTBA OAJIOB 10 JUCLUIUIMHE.

IIpomexxytounass arrectauusi. Mcnonw3yercss S5-OamnpHast cucreMa oneHuBaHus. OleHKa
paboTHICTYIeHTa O OKOHYAHUIO JUCLHUIUIMHBI (YacTH IUCLMIUIMHBI) OCYLIECTBISETCS NpenojaBareieM
BCOOTBETCTBUU C pa3pabOTaHHOW MM CHCTEMOW OLIEHKH IOCTIDKEHMHM CTyJeHTa B Ipolecce 0OydeHUs
nojaHHoil  aucuuruinHe.  IIpoMmexxyTouHast — aTTecTalMs — TaKKe  MPOBOAUTCS MO  OKOHYAHUIO
(hopMUPOBAHUSIKOMITETEHITUH.

[Topsimox mepeBoja pelTHHra, MPEAyCMOTPEHHBIX CHCTEMON OLIEHHUBAHMSA, MO TUCIMILIMHE,
BIIAITUOAIIIBHYIO CUCTEMY.

Beoicokuit yposenb — 100% - 70% - oTiimuHO, XOpoLIo.

Cpennuit ypoBenb — 69% - 50% - y10BIE€TBOPUTEINBHO.




IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u MeHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUE JUCIHUITJIUHbI
7.1. ConeprkaHue JeKIUA




Tema 1. ®usnueckue ocHoBbl MexaHuku. (OIIK -4 )

Beenenne. ®usnka B npodeccuonanbHoi aesrenbHocTd. O0mas cTpykTypa U 3a1a4il JUCHUTUTMHBL. MeToab
¢usnveckoro uccnenoBanus. [Ipumenenne Gpu3nyecknx 3aKOHOB, METOJIOB MCCIIECOBAHUS UMOCITUPOBAHHS
JUISL TIOCTAHOBKH, aHAJIHM3a M Pealn3alny 3a1a49 Mpo(hecCHOHAIBHON IEITENFHOCTH Bedepe nHPOPMAITMOHHON
0€30MMacHOCTH IPH pa3padboTke HHPOPMAITMOHHO-AaHATUTUICCKIX CUCTEM.

Kunemartrka noctynaTesbHOTO M Bpal[aTeIbHOTO IBUKEHUSI.

JluHamuKa nocTynaTeabHoro ABuxkeHus. 3akoHsl HploToHa.

JluHamuKa BpalaTeIbHOTO IBUYKEHUSI.

Pabora. MoutHocTh. Mexannueckasi 3HEpIusl.

[Mapmonnueckue konedanus. CBOOOHBIE U BBIHYK/IEHHBIE KOJIeOaHus.

BousiHOBOII mporiecc. Ypyrue BOJHBI.

OCHOBBI PENSATUBUCTCKON MEXaHUKU

Tema 2. Cratuctuueckas ¢pusuka u repmonuHamuka. (OIIK -4 )

OcHoBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU u TEPMOJAVHAMUKH. TepmonnHamuueckue
cucremsl.llapamerpel cocTosiHuA. Y paBHEHHE cOCTOAHUS. M ieanbHblii ra3. ['a30BbIe 3aKOHBI.

Buytpennss sueprus. Tennora u padora. IlepBoe Hauano TepMOAMHAMHUKH.

Tennossle MamuHbl 1 ux KIIJI. Iuxn Kapro. Bropoe Hauano TepMoMHAMUKY.

Tema 3. Dnexrpocraruka. [Toctosuubri Tok. (OIIK -4 )
DJIeKTpOCTaTUKa. JJeKTpuueckoe mosie B BakyyMme. Hamnpsokénnocts. I[loTeHmman. DnekTpuueckoe moJie
BIUAJIeKTpUKax. [IpOBOJHUKY B 37IEKTPUUECKOM TOJIE

3aKOHBI IOCTOSIHHOTO TOKa
DNEeKTpUUECKUN TOK B pa3In4HbIX cpepax. [lomynpoBoaHUKH.

Tema 4. DnexrpomarnetusM. (OIIK -4 )
MarnauTHO€ noJie B BakyyMme.J[eiiCTBHE MarHUTHOTO MOJIA Ha 3apsAibl U TOKU. MarHUTHOE MOJIE B BEILIECTBE.
SIBneHune ANeKTPOMAarHUTHON MHAYKIIMU. OCHOBBI TEOpUH MakcBeljia 3JIeKTPOMAarHUTHOTO MOJIS.

Tema 5. ®usnka xonebanuii u BoiH. OnTuka. (OIIK -4 )
DJeKTpOMarHuTHbIC BOJHBI. BOJTHOBBIE SIBIEHUS.
Wntepdepenmus cera. Judpakuus csera. [lonsapuzanms. ucnepcus.

Tema 6. KBanToBas u saepnas ¢usuka. (OIIK -4 )

3akoHBbI TerIoBoro n3nyueHus. Ksanrosas ontuka. Dotoddexr.

CtpoeHue aToMa- sIIpo U 3JIEKTPOHHAs 000104Ka. M3mydeHne 1 MorIoIeHne 3JIeKTPOMarHUTHBIX BOJIH.
BosHOBBIE CBOlCTBa YacTHIl BellecTBa. [IpencraBieHns 0 KBAaHTOBOM MEXaHUKE.
KBaHTOBOMEXaHMUYECKAsI MOAEIIb aTOMa  BOAOPOJa. MHOTO2JIEKTPOHHBIE ATOMBI.

CrpoeHue u cBOWCTBa aTOMHBIX SJEp. S IepHbIe peBpalleHus

DeMeHTapHbIe YaCTHIIbI, UX KJacCH(HUKALUs IO BUAAM B3aUMOJICHCTBHSI.

7.2 ConeprkaHre NPaKTHUSCKUX 3aHSITUI 1 1a00paTOpHBIX paboT




Tema 2. Ctatuctuueckas ¢pusuka u repmonuHamuka. (OIIK -4 )

Anmabatnyeckuii mporiecc. OrmpenenieHue OTHOIICHHSI — TEIUIOEMKOCTEH IpH TOCTOSHHOM JaBIICHHH U
IPUIIOCTOSHHOM 00bEME.
MeToap! H3MEpEeHHS BI3KOCTH KUIKOCTH.

Tema 3. Onextpoctaruka. [Toctosuusii Tok. (OIIK -4 )

IIpoBenenue AJIEKTPUYECKUX W3MEPEHUI. DIIEKTPOU3MEPUTEITHHBIE MPUOOPHI. Ouenka
TOYHOCTHUIJIEKTPUUECKUX U3MEPEHUH.

DKcrnepuMeHTAIbHOE U3yUeHHE 3aKOHOB ITOCTOSIHHOTO TOKA.

W3mepenue yaenbHOTo CONPOTUBIECHUS METAJUIMYECKOTO MPOBOIHUKA. MccnenoBanue Toka B /I IUOJIE.

Tewma 4. Dnextpomarnetusm. (OI1K -4 )

PacueTsl 1 U13MeEpEeHUsI MATHUTHBIX MOJICH.
JlelicTBUE 3IEKTPUUECKOIO U MAarHUTHOTO TMOJIEN HA AJIEKTPUYECKH  3aPSKEHHBIC YACTHIIBI.
Ornpezenienne yAeIbHOTO0 3apsiia 3JEKTPOHA C UCTIOIB30BAHIEM MarHeTpoHa.

Tema 5. ®usuka konedbanuit u BosH. Ontuka. (OIIK -4 )

N3yueHue penakcallmOHHBIX KOJIEOaHUH B CXeME C HEOHOBOM JIAMIIOM.
DKcrepuMeHTabHbIE HCCIIEIOBAHNUS SBICHNH HHTEp(EepeHINU 1 ] paKIIum.

Tema 6. KBanToBas u anepnas pusuka. (OIIK -4 )

DKcnepUMeHTalbHOE HCciel0BaHue 3aKOHOB (oTo3ddekra.
HccnenoBanue cTpyKTypbl KpUCTAIIIIOB € IOMOLIBIO 3JIEKTPOHHON MUKPOCKOIIUU

7.3. ConepkaHue caMOCTOSITEITbHOM paboThI

Tema 2. Cratuctuueckas ¢pusuka u repmoguHamuka. (OIIK -4)

SBneHuss nmnepeHoca B OKMJIKOCTSX W Tra3ax. Pacder CTaTMCTUYECKUX U TEPMOAMHAMHYECKUX
XapaKTepUCTUKHIeAIbHOrO ras3a. IloaroroBka ordeToB o jabopaTopHbIX paboTax. BeimonHeHue pacueTHo-
rpadu4ecKoipadboTHI.

Tewma 3. Dnexrpocraruka. [Toctosaubri Tok. (OIIK -4 )

Pacuetsl  snmekTpuueckMxX — TOJEH,  CO3JaBaEMbIX  pa3NUYHBIMU  OO0bekTamH.  Pa3BeTBIICHHBIE
anekTpuyeckueneny. Pacuersl snexTpuueckux 1enei. [loaroroBka oT4eToB 0 J1abOpaTOpPHBIX padOTax.
BrinontHeHUEe 1OMaITHE KOHTPOJIbHON PabOTHI.

Pacuetsl  anmekTpuYecKMX ~— TOJEH,  CO3[JaBacMbIX  pa3NUYHBIMU  OO0bekTamH.  Pa3BeTBIICHHBIE
anekTpuyeckuenenu. Pacuersl snexTpuueckux 1eneil. [loaroroBka oT4eToB 0 J1abOpaTOpPHBIX padOTax.
BrimoHeHuejoMaiHe KOHTPOJIBHOM PaOOTHI.

Tewma 4. DnexrpomarnetusM. (OIIK -4 )

MarautHble CcBOWCTBa BemiecTBa. Kiaccudukaiuss MarHeTukoB. DeppoMarHeTHUKH. duznyeckue
OCHOBBIPA0OTHI 3JEKTpooOopyAoBaHus B chepe wHPOpMAIMOHHON OezomacHocTH. [loAroToBKa OTYETOB
onabopaTOpHBIX paboTax.




Tema 5. ®usuka xonedanuii u BonH. Ontuka. (OIIK -4 )

DNeKTpOMarHuTHbIE Koje0aHusl. IIepemenHbII AIEKTPUUECKUI TOK. ITomyuyenune U
VCITOJIb30BAHUEIIEKTPOIHEPIUU. VICTOYHMKM M CBOMCTBA 3JIEKTPOMATHUTHBIX M3JIYYEHUN PAa3IUYHBIX
JMara30HOB YacTOThIN JJIMHBI BOJHBIL. [10roTOBKA OTYETOB 0 TaOOPAaTOPHBIX paboTax.

Tema 6. KBanToBas u saepnas ¢usuka. (OIIK -4 )

Cnexktppl M CHEKTpalbHbI  aHanu3.  PaguoakTWBHOCTh.  3aKOH  paJiMOAaKTUBHOIO  pacraja.
[Mepuoanonypacnana. M3otombl. PannoakTuBHOE H3ITy4YeHUE, €T0 KOMIIOHEHTHI U UX cBOCTBA. JledekT macchl
VDHEPIrUsl CBS3UM AaTOMHOIO sjpa. SAnepubie peakuuu. llogroroBka oTueTOoB O Ja0OpaTOPHBIX
pabotax.BrinonHeHne ToManIHe KOHTPOIBHON paboTHI.

7.3.1. [IpuMepHBIC BOTIPOCHI 711 CAMOCTOSATEIILHON TTOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. llpaktudeckue 3agaHWs 1O JUCHUIUIMHE [UIS CAMOCTOSTEIBbHOH MOJITOTOBKH
K3a4eTy/IK3aMeHy
[Ipunoxenue 2

7.3.3. IlepeueHn KypcoBBIX paboT
He npenycmotpeno

7.4. DnekTpoHHOE MOPTQOIHUO 00yHAIOIIErocs
Martepuaibl HE pa3MelalTCs

7.5. Meronnyeckue peKOMEHAAINH O BBITOJIHEHUIO KOHTPOJIBHON pabOThI
He npenycmorpeno

7.6 MeToanueckue peKOMEHAALNH 110 BBIIIOIHEHUIO KypPCOBOK pabOThI
He npenycmotpeno

8. OCOBEHHOCTHU OPTAHU3AIINU OBPA3OBATEJIBHOI'O
MNPOLECCA IO JUCIUIIJIMHE IS JINL] C OTPAHUYEHHBIMHA
BO3MOXKHOCTSIMU 31OPOBbs

Ilo 3aaenenuto cmyoenma

B nensix 70CTYNMHOCTH OCBOEHHUS MPOTPaMMBbI ISl JIUI] ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
pU HeOOXOAMMOCTH Kadeapa o0ecrednBaeT CIeyOITUE YCITOBHS:

- 0COOBIH MOPSAIOK OCBOCHUSI JUCHIUIIINHBI, C YIE€TOM COCTOSIHUS UX 3/10POBbS;

- DJIEKTpOHHBbIE OOpa3oBaTeNbHbIE pECypchl MO JUCHMILUIMHE B (QopMmax, aJalnTUPOBAHHBIX K
OTPaHUYEHUSIM UX 3/I0POBBSI;

- M3y4Y€HHE NUCUUIUIMHBI MO WHAMBUAYyAIbHOMY y4eOHOMY IUIaHy (BHE 3aBUCHMOCTU OT (POPMBI
o0ydeHus);

- DJIEKTpOHHOE OO0yuyeHHWe U [AUCTAHIMOHHBIE O00pa30BaTENbHBIE TEXHOJOTHH, KOTOpHIE
peyCcMaTpUBAIOT BO3MOXKHOCTH MpUEMa-Tiepe1adu nH(OPMaIUY B JOCTYMHBIX ISl HUX (hopMax.

- goctyn (yAaleHHBIA JOCTYN), K COBPEMEHHBIM IMpodeccuoHANbHBIM 0a3aM JaHHBIX H
UH(GOPMAIMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOphIX onpeeneH PIT/I.




9. MIEPEYEHb OCHOBHOM Y JONNOJJHUTEJIBHOUN YYEBHOM JIUTEPATYPBI,
HEOBXOJIUMOM 1151 OCBOEHUSI AMCHUILINHBI
Caiit Ou0mmorexu YpI'ly
http://lib.usue.ru/

OcHoBHas1 JiUuTEeparypa:
2. Corpabu @wusuka. Kypc nexnuii. Tema 2. Jlmramuka. 3akoHbl HploTOHA [DIEKTPOHHBIH
pecypc]:.- ExatepunOypr: [6. u.], 2023. - 1 — Pexxum goctyma: http://lib.wbstatic.usue.ru/202307a/110.mp4

3. Corpabu ®wusuka. Kypc nexnuii. Tema 3. Dnekrpocratuka, 3akoH Kymona
[OnekTponnsiiipecypc]:. -  ExarepunOypr: [6. wu.], 2023. - 1 — Pexum  gocryma:
http://lib.wbstatic.usue.ru/202307a/111.mp4

4. bounapes b. B., Kanamuukos H. I1., Compun I'. T'. Kypc ob6mei ¢uzuku B 3 kH. KHura
2:3JIGKTPOMAarHeTu3M, ONTHKA, KBaHTOBas (u3uka [DIIEKTPOHHBINM pecypc|:yueOHUK Il BY30B. -
Mocksa:lOpaiit, 2024. - 441 — Pexxum noctyma: https://urait.ru/bcode/535754

5. Tpodpumoa T. WM. PykoBomcTBo K pemeHH0 3amady mo (usuke [DIeKTpOHHBIN

pecypc]:yuebnoenocobue aims  By3oB. - Mocksa: [Opaiir, 2024. - 265 - Pexum pocryna:
httno/Mirait via/henda/8R84R4
6. Aizennion A. E. ®usuka [DneKTpoHHBIH pecypc]:ydeOHUK M HPAaKTUKYyM JUIsL BY30B. -

Mocksa:FOpaiit, 2025. - 380 — Pexxum noctyna: https://urait.ru/bcode/560131

7. bopmoeckuit I'. A., bypcman 3. B. ®usuka. Mexanuka, TepMOAMHAMUKA U
ANEKTpOMarHeTU3M|[ DNEKTPOHHBIN pecypc]:yueOHoe mocodue s By30B. - Mocksa: FOpaiit, 2025. - 242 —
Pexxum noctymna:https://urait.ru/bcode/557672

JonosHUTeILHAS JTUTEPATYypa:

2. boprauk b. U., CynakoBa H. Il. ®usuka. Teopetuueckue M NpakTUYECKHUE MaTepHAIIb
JUISICAMOCTOSATEILHOW ~ pabOThI  CTYACHTOB  BY30B [DIJIEKTPOHHBIN  pecypc|:yueOHOe mocobue. -
ExarepunOypr:[M3garenscTBO YpI'2VY], 2018. - 275 - Pexxum
nocryna:http://lib.usue.ru/resource/limit/ump/19/p492562.pdf

3. T'opneea WM. B., Cymakoa H. II. ®dusuka [DneKTpoHHBIH pecypc]:1adopaTOpHBIN
MPAKTUKYM. -ExatepunOypr: Ypl'DY, 2022. - 87, [1] - Pexum
noctyta:http://lib.wbstatic.usue.ru/resource/limit/ump/23/p495209.pdf

4. Epodeena I'. B., Kprouxos lO. 0., Cxnsposa E. A., Uepnos U. I1. [Ipaktuueckue 3aHATHSA
nooO0mieMy Kypcy GU3MKdA [DIEeKTpOHHBIM pecypc]:ydeOHHMK s By30B. - Mocksa: FOpaiit, 2024. - 517
—Pexxum moctyma: https://urait.ru/bcode/530826

5. Topnau B. B., BanoB H. A., Ilmactuanaa M. B. ®usuka. CamoctostenbHas pabota
CTyJIeHTa[ DIIeKTPOHHBIN pecypc|:yueOHoe mocobme mis By30B. - MockBa: FOpaiit, 2024. - 168 — Pexum
nocryma:https://urait.ru/bcode/537786

10. MEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS TEPEYEHB
JIMHEH3UOHHOI'O MIPOTPAMMHOI'O OBECIHHEYEHUA U THO®OPMAIIMOHHBIX
CITIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOUECCA 11O JUCHUIIVIMHE
IlepedyeHb JMIIEH3UOHHOTO IPOTPAMMHOIO 00ecIeYeHms :



Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 or
14.10.2020. Cpoxk neiicTBUA JTUIEH3UH -be3 orpaHn4eHus cpoka.

Astra Linux Common Edition. [loroBop Ne0417-110/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u KonTpaxt Ne 35-¥/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpok neicTBuUs TULIEH3UH
- 0e3 orpaHNYEHUS CPOKa.

Microsoft Office 2016.JJoroBop Ne 52/223-110/2020 ot 13.04.2020, Axr Ne Tr000523459 ot
14.10.2020 Cpok aeiicTBus TuiieH3uu -be3 orpannuenus cpoka.

MoitOduc crangaptaeiii. Cormamenue No CK-281 ot 7 utons 2017. [ata 3axmtouenus - 07.06.2017.
Cpok IeCTBUS JTUIIEH3UH - 0€3 OTpaHUYCHUS CPOKA.

Adobe Reader. JInniensus freeeware. Cpok JeHdCTBHSI TUIICH3UH - O€3 OTPaHHUYCHUS CPOKa.

Libre Office. Jlutensust GNU LGPL. Cpok neficTBus TUIICH3UY - €3 OrpaHUYCHHS CPOKA.

Ilepeyennb HH(POPMAIHOHHBIX CIPaBOYHBIX CHCTEM, pecypcoB UHGOPMALIMOHHO-
TeJIeKOMMYHHMKANMOHHOM ceTH « UHTEpHET»:

Enunblii mopran uHTepHeT-TecTHPOBaHHS B cdepe oOpa3oBaHusi [DJIeKTPOHHBIN pecypc|
https://i-exam.ru/
https://i-exam.ru/

11. ONUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOIUMOM I
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO INCIHUITIJIMHE

Peanuzanus yueOHOM AMCHUIUIUHBI OCYIIECTBIISETCS C UCMOJIb30BAHUEM MaTepHaIbHO-TEXHUYECKON
6a3s1 YpI' DY, obecneunBarolieiil MpoBeeHNE BCEX BUIOB YUEOHBIX 3aHATHI M HAyYHO-UCCIICAOBATEILCKON U
CaMOCTOATENIbHON paboThl 00yUYaIOIIMXCS:

CrnenuanbHble TIOMEIIEHUS TPEACTABISAIOT cOO00 yueOHble ayIMTOPHM JUIS MPOBEICHHUS BCEX BUIOB
3aHSTUN, TPYIIIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTALMH, TEKYILLEr0 KOHTPOJIS U IPOMEKYTOUHON aTTECTALUH.

[TomernieHust A1 caMOCTOSITEILHON pabOTHl 00YYarOIIMXCsl OCHAIEHBI KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO TOAKTMIOUeHHst K cetn "HMHTepHer" U o0ecrnedeHneM JOCTyna B AJIEKTPOHHYIO
uHPOPMAIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce momerieHnst yKOMIUIEKTOBaHbI CHEIMAIM3MPOBAHHON MEOENbI0 U OCHAIICHBI MYJIbTUMEAUHHBIM
000pyI0BaHUEM CIIEII00OPYJ0BaHUEM (MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHBIM, HHBIM KOMIBIOTEPHBIM),
JOCTYTIOM K HWH(pOPMAIIMOHHO-TIOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OHOINOTEYHBIM
cucremMam, 0a3aM JaHHBIX JIEHCTBYIOIIETO 3aKOHOJATENbCTBA, HWHBIM HWH(POPMALMOHHBIM pecypcam
CITy>KalllUMU JUIS TIPEICTaBICHUS yueOHOM HHPOpMAaIuK OONBIION ay TUTOPHH.

Jlns mpoBeaeHus 3aHATUN JIEKIMOHHOTO THIA MPE3EHTALUHN U Apyrue yueOHO-HarJsAHble MOCOOHs,
00eCTIeYnBarOIINE TEMATHIECKUE UILTIOCTPAITUH.



IIpuioxkenue 1
K paboueit mporpamMmme

7.3.1. IlpumepHbIe BOMPOCHI JJIs1 CAMOCTOSTEIILHOM MOATOTOBKH K
3a4eTy/IK3aMEHY

K 3audery

1. Cpennssi ckopocTb. MTHOBEHHAsI CKOPOCTb.

2. Cpennee yckopeHue. MrHOBEHHOE YCKOpPEHHE.

3. VYpaBHEHUS PAaBHOMEPHOIO IPSMOJIMHEWHOIO M PABHOMEPHO YCKOPEHHOI'O
JIBUOKCHUM.

4. TanrennumanpHO€ W HOPMaJIbHOE YycKopeHHs. IlomHoe yckopeHue npu
KPUBOJIMHEITHOM JBUYKEHUH.

5. VYrnoBble CKOpOCTH (CpeiHsii M MTHOBEHHAas) M YCKOpEHHUs (cpeaHee H
MTHOBEHHOE).

6. CBA3b YIVIOBBIX M JIMHEHHBIX KWHEMATUYECKHX BEJNMYHMH. AKCHAIbHBIC
BEKTOPBI.

7. Ilpunnun orHocutenbHOCcTH ['anunes (I 3akon HetoToHA).

8. II 3akon HrroTOHA.

9. HWmnynbc. Umnynse cunbl. O600menHas ¢popma Il 3akona HeroTona.

10. 3akoH coxpaHEHHUs UMITYJIbCa.

11. III 3akon HeroToHa.

12. Cuna ynpyroctu. 3akoH ['yka. Bec.

13. Cuna tarorenus. 3aKkoH BceMupHOTO TATOTEHNS.

14. Cuna tpenus.

15. MomeHT cubl.

16. MoMeHT MHEPLIMY MaTepUaIbHONM TOYKA. MOMEHT MHEPLIMU TBEPAOTO TENA.
17. OCHOBHO# 3aKOH TMHAMHUKH BPalIaTeIbHOTO JBUKECHHUS.

18. Teopema IllTeiinepa.

19. Moment wummnysibca. CKOpOCTh H3MEHEHHSI MOMEHTa HMITyJibca. 3aKOH
COXpaHEHHS] MOMEHTA UMITYJIbCA.

20. Mexanuueckas pabota. ['padmueckast unteprpeTaius padboThl.

21. PaGoTa cui: TSXKECTH, TATOTCHUsI, YIPYyTrocTH, TpeHusi. KoHcepBaTtuBHbIC U
HEKOHCEPBAaTUBHbBIE CUJIBIL.

22. Mommnocts. KII/I.

23. [loTenmumanpHas sHEpTUs. Teopema 00 U3MEHEHNH MOTEHITNATLHON YHEPTUH.
24. Kunernueckass sHeprus. KuHeTMueckas SHEprusi BpalaroUIerocs Tena.
Teopema 00 U3MEHEHUN KMHETHYECKOW SHEPTUH.

25. 3aKOH COXpaHEHHUs SJHEPTUN B MEXAHUKE.

26. OCHOBHBIE NIOCTYJIATHI CIIEHUAIIBHON TEOPUHA OTHOCUTEIBHOCTH.

27. CnencTBus:  OTHOCHUTEIBHOCTh  JJIMH W NIPOMEXYTKOB  BPEMEHH,
OTHOCUTEIBHOCTh MaCChI

28. AGCOMIOTHOCTh MHTEPBAJIA.

29. 3aKOH B3aMMOCBSA3U MAcChl U SHEPTUU.



30.

31.

32.

33.
34.

35.
36.
37.
38.
39,
40.
41.
42.
43.
44,

45.
46.

Nneanpublii ra3. OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU
UJICAIIBHOTO Tra3a.

CpenHsisi KHHETUYEeCKasi SHEPTus MOJIEKyJ1. BHYTpeHHsIsl SHeprus uaeaibHOro
rasa.

Crenenn cBO0O/IbI, paclpeesieHue SHEPIUU MO CTENEHsIM cBoOoAbl. Hucio
cTeneHel cBOOOIbl 0IHOATOMHOM, IBYXaTOMHON, MHOIOaTOMHOM MOJIEKYJIBI.
Pacnpenenenne MakcBesa MOJIEKYJI IO CKOPOCTSIM.

Cpennsisi apudmernueckasi, CpeHEKBaJIpaTUUHAsI U HauOolyiee BEPOATHAs
CKOpOCTH MOJieKyJd. COOTHOLLIEHHE MEXKAY HUMMU.

bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

VYpauenune MenaeneeBa-Knaneitpona. M3omporeccsl.

N3oTtepmuueckuid, n300apuUYeCKui, MU30XOPUYECKUAMN IIPOLIECCHI.
['paduueckas mHTEpIIpETAIIHUSL.

[leppoe Hauyano TtepMOoAMHAMUKH. Ero mnpumMeHeHHe K pasIudHbIM
U30IIPOLECCAM.

PabGota, coBepmiaemas Ta3om Tmpu H3MEHEHHH ero oOnema. Pabora,
coBepIIaeMasi ra3oM B u3omnpoieccax. ['paduueckas uHTeprperanus.
KomnuectBo Temnorsl. TermnoeMKocCTs.

VY nenpHas U MOJIIpHAs TETUIOEMKOCTH. CBS3b MEXYy HUMU.

TernnoeMKoCcTh MpHU MOCTOSIHHOM 00bEME U TEIIOEMKOCTh IIPU MOCTOSIHHOM
JABIJICHUM. .

Anuabatuueckuid mponecc. YpaHenue Ilyaccona. IlepBoe Hawano
TEPMOJIMHAMUKY JJIs1 aJuadaTHUueCcKOro npouecca.

Kpyrossie ks, [ukin KapHo.

ITpunnun peiictBus u KIIJ[ TerioBoi U X0M0AMJIbHON MAIIMHBI.

Onrponus. Bropoe Hawano tepmMoanHaMuKU. M3MEHEHHE SHTPONHUU MpHU
U30MpoIleccax U anabaTuuecKoM MpoIiecce.

K 3x3ameny

N —

W

~

DJIeKTpUYECKHE 3apsaapl. BzaumonencTeue 3apsHyKeHHbIX Ten. 3akoH KynoHna.
DnekTpuueckoe noje. HanpspkeHHOCTh iieKTpudeckoro nourst, Lupkynsanus
BEKTOPA HANIPSIKEHHOCTH AJIEKTPOCTATUYECKOE MOJIE.

Teopema Octporpaackoro-I'aycca u ee NpUMEHEHUE K BBIYHUCICHUIO TOJICH.
[ToreHuManbHBIN XapakTep anekTpoctaTuyeckoro noius. Ilorenuunan. Cessp
MEXAY HaIPSKEHHOCTHIO ¥ TIOTCHIIMAIIOM.

JINDIIEKTPUKY B AyIeKTprdecKoM rose. [lonspusanus qusneKkTpukoB. Buasl
noJispu3anuu. usnexrpudeckas BOCOPUMMYHUBOCTD U IIPOHUIIAEMOCTb.
BexTop 35eKTprueckoro cMeeHus (3eKTpoCTaTUIeCKON HHAYKIIUHN).
IIpoBOAHUKH B DIEKTpUYECKOM noJIe. PaBHOBECHE 3apsA 0B HA ITIPOBOJAHUKE.
DIEeKTPOEMKOCTh TPOBOJHUKOB. KOHI€HCATOPBI.

DHeprusi CHUCTEMbI 3JIEKTPUYECKUX 3apSAJ0B, 3apSIKEHHOIO MPOBOJHMKA,
KOHJICHCATOPBI. INIOTHOCTH HEPTUU ITOJIS.



9. On. Tok. Cuna v IOTHOCTH ToKa. Pa3zHocTh noTeHuuanos, 3/1C HanpsikeHue.
3akonbl OMa u [Jxoyins-Jlenna.

10.ConpoTuBneHUE U €r0 3aBUCUMOCTh OT TemMIepaTypbl. CBEpXITPOBOANMOCTD.

11.2OneMenTapHas Teopusi JIEKTPONPOBOUMOCTHA METAILIOB. 3akoH Oma.

12.OnemenTapHas Kiiaccuyeckass TEOpPHUsS SJIEKTPONPOBOJUMOCTH METAJIIOB.
3akoH J[xxoynsa-Jlenna.

13.OneMeHTapHas KiaccuuecKas TEOpHUs AIEKTPOIPOBOJAMMOCTH METaoB. Ee
YCHEXH U 3aTPyAHEHHUS.

14.MaruuTHO€E B3auMOAECUCTBHUE TOKOB. MarHuTHoOE II0JIC.

15. Uaaykius 1 HanpsiKEHHOCTh MAarHUTHOTO TIOJIA.

16.MaruutHoe noJjie Toka. 3akoH buo-Casapa-Jlamiaca u ero npuMeHeHUE 14
pacueTa HanpsyKEHHOCTH MOJI MPSAMOJIMHENHOTO U KPYTOBOI'O TOKA.

17.1upkynsuus BEKTOpa HANPSHKEHHOCTU. BHUXpeBOW XapakTep MarHUTHOIO
10Jis1. 3aKOH HOJIHOTO TOKa. HanpskeHHOCTH oISl COJIEHOU 1A,

18.JIBr>keHUE 3apsHKEHHBIX YacTUll B MarHuTHOM 1osie. Cuna Jlopenna.

19.3akon Ammepa. PaboTta nepemerieHus: KOHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.

20.ABneHue AIEKTPOMAarHuTHOM VUHYKIHH. OcHoBHOI 3aKO0H
AJEeKTpOMarHuTHOM MHAYKIMU (3akoH Dapanest). [Ipasuno Jlenna.

21.Camonnnykuusa. UHIyKTMBHOCTE. NHIYKTUBHOCTB COJIEHOUAA.

22.MarauutHoe mone B BemiecTBe. [Ipupoga MarHUTHBIX CBOMCTB TEN.
Junamarnetnsm. IlapamarsHetusm. MarautHas BOCHPUMMYUBOCTH U
IPOHUILIAEMOCTh. DEePpOMArHETU3M.

23.DO71eKTpOMarHuTHOE  ToJie. YpaBHeHUs1 MakcBella.

24 T'apmoHMuecKkre KoieOaHUs M HMX XapaKTepUCTHUKU: TEpUoi, YacroTa
amMIuInTya, ¢asa. [IpumMepsl 371eKTpUYECKUX TapMOHHUYECKUX KOJIeOaHU M.

25.Ilepuon xosiebanmil U KOIeOATEIHFHOTO KOHTYpA.

26.0Heprus KojeOaHuM.

27.3aTyxarolue U BeIHYK/ICHHbIE KosieOanus. Pe3onanc.

28.BonnoBoii iporecc. @a3zoBasi CKOPOCTh BOJIHBI, YACTOTA, JIJIMHA BOJIHBI.

29.0CcHOBHBIE  CBOMCTBA  JJIGKTpOMAarHUTHbIX  BOJH.  CkKOpocTh  HX
pacnpocTpaHeHus B BakyyMe U cpene. [lIkana a3ekTpoMarHuTHBIX BOJIH.

30.OCHOBHBIE 3aKOHBI TE€OMETPUYECKOM ONTHUKH: 3aKOHBl OTPAKECHUS U
PEIOMJICHUS CBETA.

31.KorepeHTHOCTb CBETOBBIX BOJIH. IHTEp(epeHIus cBeTa.

32. udpakuust cBera u ycnoBusi ee HaOmoaenus. Ilpunuun [rolirenca-
Openensa. Meron 300 OpeHerns.

33.Ilonsipuzanus cBeTa. AHalIW3 MOJISIPU30BAHHOTO CBeTa. 3akoH Mautoca.
[Tonsipuzanus npu oTpaxkeHUU. 3aKoH bprocTepa.

34. lucnepcus ceera. CIUIOIIHBIE U IMHEWUYATHIE CIIEKTPBI.

35.TennoBoe wu3mydeHue. AOCOIIOTHO YEpHOE TEN0. ODKCIEPUMEHTAIbHBIC
3aKOHBI U3JIy4eHHsI aOCOIOTHO YEPHOT'O Tea.

36.@otorpdext. 3akonbl pororddexra. KBaHTOBBINM 'XapaKTep MOTIOMIECHUS
ceera. ['unoresa [Inanka. ®otoHsl. YpaBHeHHe DUHIITENHHA.

37.®oronsl. Dpdext Komnrona. KopmyckynsipHo-BOTHOBBIE CBOMCTBA CBETA.



38./IBoiiCTBEHHAs] KOPIYCKYJISIPHO-BOJIHOBAsl pUpoJia BemecTBa. ['unoresa ne
bpoitns. Bonusr ne bpoitns. udpakius 3eKTpOHOB U €€ IPUMEHEHUE.

39.CooTHoOI1IEHUS HEOIPEEICHHOCTEN. ['panuiisl MPUMEHUMOCTH
KJIACCHUECKON (PU3MKH K MUKPOOOBEKTaM.

40.KBaHTOBO-MEXaHUYECKOE OMMCAaHUE MUKpouyacTHll. BomHoBas ¢yHKuus, ee
cBorcTBa. YpasHeHue peaunrepa misd cramOHapHbIX COCTOSTHUM.

41.Ctpoenue aroma. ATOM BOJOpOAa U BOJIONIOIOOHBIE HOHBI.

42.KBanToBas moaenbs aroMa. KBaHTOBaHME SHEPTrUM, MOMEHTA UMITYJIbCA U €T0
npoekunn. KBantoBeie uncina. CiuH 3JIEKTPOHA.

43.MHoroanektpoHHble aTombl. [Ipunnun Ilaynu. Ilepuonnueckas cucrema
2JIEMEHTOB MeHeneesa.

44.BpinyxaeHHoe n3itydeHue. OnTnyeckue KBaHTOBbIE TeHepaTopsl. Jlazepsl u
OCHOBHBIE XapaKTEPUCTUKHU UX U3IIyUCHHUS.

45.CtpoeHue aTOMHOTro siapa. 3apsI0BO€ M MacCOBOE YHKCIO. MarnuTHbII
MOMEHT. HyKIIOHBI, X B3aMMHOE IIpeBpalieHue. S nepHsle CUbL.

46.Jlepext macc. DHeprusi CBsi3U. 3aBUCUMOCTH YJIEIBbHOW SHEPTHH CBSI3U OT
MacCOBOT'0 YHCIIA.

47.PannoakTUBHOCTb. BUbI paInOAKTUBHBIX U3JIyYEHUN.

48.3aKOH paJMOAKTHUBHOrO pacnajga. AKTUBHOCTh. l[locTtosHHas pacnaza.
[Tepuon nonypacnana.

49.0kcniepuMeHTanbHble  METONBI peructpaunu vactul. Cueruuk ['elirepa,
VMOHU3AIMOHHAs KaMepa, Iy3bIpbKOBask KaMmepa.

50.ITonsTue o saepHoii sHepreTuke. Llennas peakuus nenenus. TepmosiaepHas
peaknus.

51.0memenTapHbple  yacTUUbl. AHTHYACTULBL. THUIbl B3aMMOJEHCTBHS B
mukpomupe. [ToHsTHE O KIacCuPUKAUU 3JIEMEHTAPHBIX YaCTHUL.



IIpuioxenue 2
K paboueit mporpamMmme

7.3.2. [IpakTHYecKHre 3aJaHUA MO IMCUMILINHE IS CAMOCTOSATEIbHOM MOATOTOBKH K
3a4eTy/IK3aMeHy

IIpuMepHbIe npakTHyeckue 3aganus K 3adery (OIIK - 4)

3ananue 1,2. VpaBHeHue ABUKEHUS TOYKHM 110 OPAMOM X = 4 + t - 2t2 + t3. Haiitn
IIOJIO’KEHHSI TOUKM B MOMEHTHI t;= 2¢ U t,= 5C; U CPEAHIOI CKOPOCTH 32 BPEMSI MEXKIY
STUMH MOMEHTaMHU;
MrHoBeHHasi CKOPOCTh B 3TH MOMEHTHI BpEMEHU pPaBHA:
1)V, =6 m/c, V, =60 m/c; 2) V, =5 m/c, V, =60 m/c; 3) V, =5 m/c, V, = 54 m/c;
4V, =6 m/c, V, =54 m/c; 5) V=6 M/c, V, =84 m/c;
3ananue 3. Kakoe yTBepKIEHHUE SIBISIETCS MOCTYJIATOM CIELHAIBHON TEOPHUU
OTHOCUTEIBHOCTH:
1) Bo Bcex MCO ckopocTh cBeTa B BaKyyMe OJMHaKoBa U pasHa 3-1078 m/c;
2) Pazmepsl Ten B HANPaBICHUU ABUKEHHS COKPAIAIOTCS;
3) Xoa BpeMEHH 3aBUCHUT OT JABUKCHUS,
4) Macca Tena npu JBUKEHUH BO3PACTAET;
5) IlonHast a3HEprus Teja MPonoOpPIUOHAIbHA €0 PEISITUBUCTCKON Macce;
3agnanue 4. Ilpy Kako OTHOCHUTEIBHOM CKOPOCTH JBHXKEHUS COKPAILCHHE
JUTMHBI OBICTPO JBMKYIIETOCs Tena cocTaBiseT 25%7?
3aganme S. CpaBHUTH CPEIHIOI KHHETUYECKYIO SHEPTUIO OCTYNATENBHOTO
JBUXKEHUS Exroer, CPEIHIONO MOJIHYI0 KHHETHYECKYIO SHEPTHUIO € U CPEIHIO0
KBaJPaTUIHYIO CKOPOCTh V; MoJiekyn renusi, He (1) u azora, N, (2) nmpu 300 K.
1) Exnocrl = Exmocr2s Ex1< Ex2, VKBl :VKBZ
2) €xnocrl < Exnocr2s &< €x2, VKBI <VKB2
3) €xmocr! < Exmoct2s 8K1> €x2, VKBI :VKB2
4) €xnocrl — €knocr2, 8K1< €x2, VKBI>VKB2
5 ) €xnocrl > Exnocr2s €kl = €x2, VKBI :VKBZ
Momsipabie Macchl: M = 4 kr/Moiab, M, = 28 KIr/MOJIb
3aganme 6. OnpenenuTh MOJHYIO 3HEPTHIO Bcex Mojekya B 100 r kaxaoro us3
ra3zoB (CM. 3a7iaHue 5).
3aganue 7. B nunuHape noa nopmHeM HaxoauTes Boaopoa maccor 0,02 kr npu
300 K. Bogopon cHavasia pacumupuics aanabaTU4ecKu, YBEIUYUI CBOM 00beM B 5
pa3, a 3areM ObUI CKaT U30TEPMHUUYECKH, MPUYEM O0OBEM Tra3a YMEHBIIWICS TOXKE B 5
pa3. Haiitu TtemmnepaTypy B KOHIE aauabaTUYECKOro pacliupeHuss U padory,
COBEPUIEHHYO ra30M MPH 3TUX MPOIIECCAX.
3apanue 8. [l TEMNOEMKOCTH WIEaTIBHOTO ra3a CpaBeIIuBo:
HCp>Cv,Cr=0;2)Cp<Cv,Cr=0;3)Cp<Cv,Cr=m0;4)Cp>Cv, Cr=
3ananue 9. OnpenenuTs CydyaiHyr0 NOTPEIIHOCTh U3MEPEHUS, €CIIU pesyanaTbl
TpeX U3MEPEHUI BETMYUHBI X COCTaBISIIOT: X1= 9,99; x, = 10,02; x5 = 9,99.
1.Sx=0;2.Sx=0,13.Sx=0,01; 4. Sx =0,02; 5. Sx =0,2.
3amanue 10. Kakasg BenMuyMHa XapakTEepU3yeT TOUYHOCTb u3MepeHus? B kakux
eAMHUIIaX OHAa U3MepsieTcs?



IIpuMmepHbIe npakTHYecKkue 3aganus K 3k3ameny (OIIK - 4)

3apanue 1. DJIC Garapeu 80 B, BHyTpeHHee comnpoTuBieHue 2 OM, CONPOTUBIICHHE
BHelHeN nenu 78 OM. OnpenenuTs CUILy TOKAa B LENH, HAPSDKEHUE, O] KOTOPBIM
HAXOJUTCS BHEIIHSA LIE€TIb, U TOTPEOIISIEMYIO €10 MOIIHOCTb.

3ananue 2. K 1ByM NoclieI0BaTEIbHO COEIMHEHHBIM PE3UCTOPAM C OJIMHAKOBBIMHU

conpotuBieHUsIMA 1 OM napajiyieIbHO NOACOEIUHWIN PE3UCTOP C CONPOTUBIICHHEM 2
OmM. KakoBo MoHOE CONMPOTUBIIEHUE JAHHOTO y4acTKa LIEHU?

1) 1 Om; 2) 2 Om; 3) 3 Om; 4) 4 Om;

3aganme 3. KoakcuanpHblli Kabenb MpEeACTaBISIET COO0N IITMHHYI0 METATMYECKYIO
TOHKOCTEHHYIO TpyOKy paauyca R = 10 MM, B10JIb OCH KOTOPOU pacloiOkKEH TOHKHI
npoBoA. CUiibl TOKOB B TPyOKE M MPOBOJIC PABHBI, HANTPABICHUSI TPOTHUBOMOJIOKHBI.
OnpenenuTs MarHUTHYIO WHAYKIHWIO B TOYKAX, YJIAJE€HHBIX COOTBETCTBEHHO Ha
paccrosiaus 1= 5,0 MM U 1, = 15 MM OT ocu kabens, ecnu cunia Toka [ = 0,50 A.

3ananme 4. Kakue Gopmysibl MO3BOJIAIOT pacCUYUTaTh KHHETUYECKYIO SHEPTHIO
3apsHKEHHOM YaCTHIIhI, MPOIIEIIICH YCKOPSIONIYI0 pa3HOCTh oTeHInanoB Ap= U,
€CJM q- 3apsij , m - macca, V- CKOpoCTh, P- UMITyJIbC YaCTULIBI.

Q) W o= qU; 0) W = mV?/2; B) W o= P?/2m; 1) W o= qAQ;

1)a,0; 2) 0,B; 3)a,r; 4) B,T;

3amanue 5. K BepTUKaNIbHON HEBECOMOU TMpYXUHE, BEPXHUM KOHEN KOTOPOH
3aKperuieH, mojaBemieH rpy3 maccel m = 0,1kr. XKectkocts mpyxunasl k = 40 H/m.
OnpenenuTs Nepuo BEPTUKATBHBIX KOJIEOaHUM, KOTOPhIE BO3HUKHYT, €CIIU BBIBECTH
Ipy3 U3 MOJOKEHUS PAaBHOBECHS.

3apmanue 6. Kak u3MeHuUTCA Nepuoj; KojaeOaHUNW MaTeMaTHYeCKOro MAasiTHUKA, €CIIH
YBEIIMYUTH €r0 Maccy B 2 pa3a?
1) yBenuuures B 2 pasa; 2) ymMeHbLIUTCS B 2 pasa; 3) HE U3BMEHHUTCS;

4) yBenuuutcs B 4 pasa; 5) yBenuuutes V2 pas

3apanue 7. Kakoii nomkHa OBITh MIMPUHA IENTH, YTOOBI MEPBBIN AUGPAKIIMNOHHBIHI
MHUHMMYM HaOJroas1cs o yriaoM ¢ = 90° npu ocBemieHunn: a) KpaCHbIM CBETOM A =
760 um; 0) cuauM cBeToM A = 500 HM?

3aganme 8. Ha nudpaknmoHHyO0 pemieTky ¢ mepuoaoM 4 MKM HOPMalIbHO K €€
MMOBEPXHOCTHU NAJAET NMapaIeIbHbIA ITy4OK CBeTa ¢ JIMHOW BOJHBI 0,5 MkM. KakoBo
o011iee Yncio HAOII0JaeMbIX MAKCUMYMOB, BKJIIOUYas LIEHTPAJIbHBIN?

1) 8; 2)9; 3) 16; 4) 17, 5)5;

3aganme 9. KBaHT Kakoro auamna3oHa 3JEKTPOMATHUTHOTO U3Iy4YeHHsI o0ianaer

HauOOJIbIIEH YHEPTUECH?
1) Buaumoro; 2) YapTpaduosieToBoro; 3) N'amma;
4) UudpaxpacHoro; 5) PentrenoBckoro.
3aganue 10. IIpu coymapeHun ,0*- 4acTUILBI C AIAPOM 6opalgB npou3olia sjaepHas

peakius, B pe3yjibTaTe KOTOpPOM 00pa3oBajoCh JBa HOBBIX siapa. OIHUM M3 3THX
snep ObLIO sSIpo aToma Bonopona%H. OrnpenenuTh MOPSAIKOBBIT HOMEP M MAacCOBOE

YHCII0 BTOPOTO sI/Ipa, JaTh CUMBOJIHMYECKYIO 3aIUCh SIICPHONM PEAKIINH U ONPEACTUTh
ee PHEPreTHIeCKUi 3P PeKT.



