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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 13 24. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

Mporpammy nucuunnuHel paspabotan(a)(n) Kapnosa M.H.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMNEeTeHU N npuobpeTaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-4 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKWN, ECTECTBEHHbIX,
ryMaHUTapPHbIX U SKOHOMUYECKMX HAYK MPKW peweHnr NpoeccrmoHanbHbiX 3anay

Obyvarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSY/b):
JonxeH 3HaTb:

OCHOBHbI€ MOHATNA, 3aKOHblI 1 MOOENN MEXAHWKWN, 3N1IeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husukn, CTaTUCTMYecKom pusnkn n TepmMoanNHaAMUKA

JonxeH ymeTb:

MCMNONb30BaTh OCHOBHbLIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANBHBIX AAHHBIX; PEWaTh TUMOBbIE 3a4a4M MO OCHOBHbBIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
1 pelleHnm npobnem

JlonxeH BnageTb:

MEeToLaMmn 3KCreprMeHTanbHOro NCccnenoBaHns B douanke (NnaHnpoBaHue, NocTaHoBka U 06paboTka akcneprMeHTa)
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSITb pe3ynbTaTbl OCBOEHNS AUCUMUNAHBI B MPOGIECCMOHANBbHON 0eATeNbHOCTH

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkatodeHa B pasgen "61.5.9 JucumnnnnHbl (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammel 23.03.02 "HazeMHble TpaHCMOPTHO-TEXHONOrMYECKE KOoMMnekchbl (ABToMoOMIN)" 1
oTHocuTcs kK 6a3oBoii (0bLenpogeccroHanbHoM) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpyLoeMKOCTb AUCLMMNAUHBI cocTaBnseT 9 3a4eTHbIX(ble) eanHuML(bl) Ha 324 yaca(os).

KoHTtakTHasi paboTa - 144 yaca(oB), B TOM Yncne nekumm - 72 yaca(oB), NpakTuieckne 3aHatms - 36 4yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 108 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3K3aMeH B 1 CEMeCcTpe; 9K3aMeH BO 2 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Pa:a.l:l.ent:| g:;#:nnuﬂbl / Cemecrp) nx T?gﬂ:g:)'(()ocm Camo;;oﬁ;g&nbuaﬂ
Pexu PaKeckieflaGoparopiie
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Buabl v yachbl
KOHTaKTHOW paboTbl,
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to[Joa 0. v rape 2 [ o | : 2

Nroro 72 36 36 108

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. Tema 1. du3anyeckme oCHOBbl MEXaHUKW.

OcCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeEHUs (MatepranbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliatenbHoro asmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW M IMHENHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNe
mMaTepuanbHON TOUKM).

OcCHOBbI MHAMKKMW.

| 3akoH HbloTOHA, NHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp macc, CKOpoCTb M YCKOPEHME LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKeE.

MexaHunuyeckas pabota. KoHcepBaTuBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBsi3b MEX Y CU0I 1 NOTeHUManbHOM
sHepruein. OGHOPOAHOCTb BPeMEHW. 3aKOH COXpaHEeHNs NOMHOW MexaHn4eckon sHeprun. OQHOPOLHOCTb
NpoCTpaHCTBA. 3aKOH COXPAHEHMS UMMyNibCa MEXaHWYECKOW CUCTEMBI.

MexaHuka TBEpOOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTenbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHust MOMeHTa uMnynbcea.

Penatueucrtckas mexaHumka.

2 noctynata CTO. NpeobpaszosaHue JlopeHua 1 CNeACTBNS M3 HETO: 3aMeaNeHe BPEMEHU, COKPaLLEHWE ANINHbI. 3aKOH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuueckme Kone6aHUs U BOJIHbI.

MexaHunyeckune konebaHus 1 BonHbIMexaHn4eckme konebaHus.

CBoboaHble rapMoHMYecKme HesaTyxatowme konebaHns. CnoxeHune rapMoHmyeckmx konebanmin. CeoboaHble
3atyxatowue konebaHws. BoiHyx aeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTukmn mexaHmdeckux BonH. BonHosoe ypasHeHue. [noTHOCTb 3Hepruu. [NOTHOCTbL NOTOKA SHEPrUN.
Tema 3. MonekynsipHas ¢pu3nkv n TepMoanHammKa.

MonekynsipHo-kuHeTn4eckas teopust (MKT) naoeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWE COCTOSAHNSA nOeanbHOro rasa.

dursunyecknii cMbicn TemnepaTypsbl. SBneHns nepeHoca. CpeaHsas onvHa ceobonHoro npobera Monekyn.DyHKLMK
pacnpegneneHns Makcsenna n bonbumana.
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PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOLANHAMUKM.

| Hayano TepmoauHamnku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckunii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. Tema 2. nekTpocTaTtuKa 1 INEKTPUYECKMUIA TOK.

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OnekTpuyeckoe none B BELLECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, MX nonapusauus. NMonapmnsosaHHoCTb. Teopema [Taycca ong guanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst aNEKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsxeHune Ha yyactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrO U
HEOQHOPOAHOr0 y4aCcTKOB B MHTErpanbHoOM 1 auddepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrodoa. dnektpuyeckmne Toku B XUIOKOCTSIX, ras3ax, B BaKyyme.

Tema 5. Tema 2. (npomonxeHue). AnekTpoanHaMmKa.

MarHuTHoe none B Bakyyme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin momeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauuns sektopa.
Cwnna NopeHua. [lBnxeHne 3apsna B MarHUTHOM Morne.

MarHuTHbIR noTok. Teopema Maycca. PaboTta MarHMTHOro nossi. AnekTpoMarHuTHas uHgykums. Mpasuno SleHua. 3akoH
®dapages. IHoykTneHocTb. CaMonHOyKLUS.

MarHuTHoe none B BelLeCTBe.

MarHeTtukn. HanpsixeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTukn. SHeprus MarHMTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON u gudbdpepeHumansHOn
dhopmax, nx gonanyecknin CMbICH.

Tema 6. dneKkTpoMarHUTHble Koneb6aHUs U BOJHbI.

OnekTpoMarHuTHble konebaHus 1 BOMHbI

dnekTpoMarHMTHble KonebaHus.

HesaTtyxatowue konebaHus. 3atyxawowme konebaHus. BoiHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
ONeKTPOMarHMTHbIE BOJHbI.

BonHoBoe ypaBHeHWE 1 CKOPOCTb PacnpoCTPaHEHNS 3NEKTPOMarHUTHbIX BonH. CBONCTBA 9NEKTPOMArHUTHbIX BOMH.
LUkana 3NIEKTPOMarHUTHbIX BOJH.

Tema 7. Tema 3. BonHoBasi n KBaHTOBas onTuKa.

NHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMA MakCUMyMa 1 MUHUMyMa HTepdepeHummn. MIHTepdepeHums ceeta oT
pasnnyHbIX 06 HEKTOB.

Ondppakums ceeta.

MpuHumn MoireHca-dperHens. Meton 30H PpeHens. dudpakuumn PpeHens n GpayHrodepa 0T pa3nuyHbIX 06 bEKTOB.
PaccesHuve cserta.

Monsapusauns n gucnepcums ceeta.

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1soHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus OUCNepcumn ceeTa.

Tennosoe unany4yeHue.

Xapaktepuctuku Tennosoro nanyyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nupomeTpums.

doToadpdpekT. dchdekT KomntoHa. [laBneHne ceeTa.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTernHa ong dporoadodoekTa. NpumeHeHmns potoadodgoekTa. SdpdpekT
KomnTtoHa. Macca n umnynbc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOM MEXaHUKMU.

OCHOBbI KBAHTOBOW MEXAHUKN
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OCHOBHbIE MONOXEHNS KBAHTOBOW MEXAHWNKM.

MnoTesa pe-bpoiins. CooTHoweHne HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHkUmMs.Y paBHeHme WpeanHrepa.
OnHOMepHbIN ?9WKK?, TYHHENbHbIA 3dhdekT, KBaHTOBbIN ocumnnaTop.KeaHToBas Teopms atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: craunoHapHblie opbuTbl, 3HEPrus, CNekTp
N3NyYeHus.

Tema 9. Pusuka atoma 1 TBepAOro Tena.

KeaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHVKe: KBAaHTOBbIE YMCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
aneKkTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®nsuka appa U aneMeHTapHbIX YacTul,

®dusnka agpa 1 anemMeHTapHbIX HacTuuAaopo atoma. OnemMeHTapHble YacTuLbl.

XapakTepucTtunkn sgpa. SHeprusa ceasu aapa. Mooenu sgpa. PannoaktmBHoe nanydyeHue n ero suasl. Peakumm
IeneHnsa n cnHTesa saep. Hetoipe Tuna doyHOamMmeHTanbHbIX B3aMOOENCTBUMA SNEMEHTapHbIX YacTuu. AHTMYACTULbI.
Knaccundomkaums anemeHTapHbIx YacTuu. 'mnotesa o kBapkax.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO CaMOCTosITeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHUsi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aoIWMXCs PernaMeHTUpyeTCs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTefbHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboTbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHPEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta

Bpy6nesckas I'. B. duanka. MNpaktukym [OnekTpoHHbIN pecypc]: yuebHoe nocobue / I'. B. Bpybnesckas, L. A.
MoHyapeHko, A. B. UnbtowoHok. ? Mockea: MH®PA-M, 2012. ? 286 c. ? ISBN 978-5-16-005340-0. -
http://znanium.com/go.php?id=252334

nblowoHok A. B. durauka [OnekTpoHHbIR pecypc]: ydiebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
"oHyapeHko. ? Mocksa : MH®PA-M, 2013. ? 600 c. - (Bbicwee obpasosaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

Casenbes W. B. Kypc obuwein ousmkn [SnekTpoHHbIn pecypc]: y4ebHuk B 3 Tomax / U. B. Casenbes. ? CaHkT-INeTepbypr:
NaHb, 2011. - T.3. KeaHToBas ontuka. AToMHas cmamka. Puauka teepporo tena. ? 318 c. - ISBN 978-5-8114-0632-6. -
http://e.lanbook.com/view/book/2038

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLUIA C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONS X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUun

dran Tembl (pa3nenbl) AUCUUMIIUHDBI

Cemectp 1
TeKyLL M KOHTPOJIb

1. Tema 1. duamnyeckme 0CHOBbI MEXAHVIKW.
1 KoHTponbHas OK-7 2. MexaHuyeckmne konebaHuns 1 BONHbI.
pabota 3. MonekynsipHas o3k 1 TepMmoanHamuka.
4. Tema 2. OnekTpocTaTnka 1 aneKTpruYEeCcKunin ToK.

CrpaHnuua 6 13 24. 11
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bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
. Tema 1. ®n3nyeckne 0CHOBbI MEXAHWKN.
2 |Tectuposanme OrK-4 . MexaHuyeckmne konebaHus 1 BOMHbI.

. MonekynsipHas pusnkum n TepmoanHamuka.
. Tema 2. OnekTpocTaTnka v aNeKTPUHECKNiA ToK.

. Tema 1. dnanyeckmne oCHOBbI MEXAHUKN.

. MexaHunyeckune konebaHns 1 BOMHBbI.

. MonekynsapHas comsnkm n TepMoanHamumka.

. Tema 2. OnekTpocTaTnka 1 aneKTpuYeCcKnin Tok.

3 |[McbmerHas pabota|y, -

AOWON=|ARON—=

SK3aMeH OK-7, OlnK-4

CemecTp 2
TeKyLL U KOHTPOJIb

. Tema 2. (NpopoonxeHue). dnekTpoanHammka.
. OneKTpoMarHuTHole konebaHus 1 BOMHbI.

. Tema 3. BonHoBas 1 KBaHTOBas onTmka.

. OCHOBbI KBAHTOBOW MEXAHUKM.

. dn3nka aToma 1 TBEPLOro Tena.

0. dusuka s4pa 1 dNeMeHTapHbIX YacTuL,

. Tema 2. (NpogonxeHue). dnekTpognHammka.

5
6
1 |KoHTponbHas OK-7 g
9
1
S
NabopaTtopHble 6. OneKTpoMarH1THbIe KonebaHNs 1 BOMHI.
OriK-4 e
9
5
6
7
8
9
1

paboTta

2
paboTbl . Tema 3. BonHoBas n kBaHTOBas ontuvka.
. Pnauka atoma 1 TBEPAOro TENA.
. Tema 2. (NpooonxeHue). dnekTpoanHammka.
. OneKTpoMarHuTHole konebaHus 1 BOMHbI.
3 |[Tectuposanve OMK-4 . Tema 3. BonHoBas 1 kBaHTOBas ONTuKa.

. OCHOBbI KBAHTOBOI MEXaHUKN.
. dnsuka atoma u TBEPOOro Tena.
0. duanka a0pa 1 3aneMeHTapHbIX YacTul

SKk3aMeH OK-7, OlnK-4

6.2 OnucaHne nokasaTtenen n Kputepues oueHuBaHus KOMMeTeHLUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:ﬁp':zﬂ OLeHUBaHUsI 3ran
P OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1

TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbiMONAHEHbI  (3anaHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6onbluas Yactb 6ornee 4eM HaMoNoBKHyY. [MEHEE YEM HAMOMOBUHY.| 1
MNMpoaeMoHCTpMpoBaH  [3anaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT cepbé3aHble owmnbKu. HeyAoO0BNETBOPUTENBHBDIN
BNafeHns MatepranoMm. |He3HauymTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoaHble lMpooeMoHCTpUpOBaH  |ypoOBEHb BNaOEHNS MposiBneHsb
CnocobHOCTK XOPOLWMA YyPOBEHb mMarepuanom. HefLoCTaTo4HbIe
NPVMEHSATb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHOCTH MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHWiA.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHNIO

NMPUMEHSATb 3HAHUSA U |yMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a0aHuni.
YMEHWS K BbIMOMIHEHWNIO |KOHKPETHbIX 3a0aHuiA.
KOHKPETHbIX 3a0aHui.

TecTtupoBaHue |86% npaBunbHbIX Ot171% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. npaBuWbHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB. |OTBETOB M MEHEE. 2

KETPOHHBH
B_EPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHas  |MpaBUNbHO BbINONMHEHBI |[paBMIbHO BbINONHEHA (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOPOLWMA YPOBEHD mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel
cMcTemMaTmyeckoe u y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst martepuana, Lonyctun
Matepwvana, yMeHue npenyCMOTPEHHble JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOUN OCHOBHYHO no npocpeccuu, NpenyCMOTPEHHBIX
npeayCMOTPEHHbIE niTeparypy, Cnpasunncs C nporpamMmoii 3aaaHuii u
NporpamMmo, ycBonn  |pEKOMEHLOBAaHHYHO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO NTEPATYPY U|Nporpammor NpenyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCLUNAWHBI, NOKa3an |[mporpamMMoii, 3HakoM € (Unm NPUCTYNUTbL No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammoi CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVCLUMMNAWHBI, YCBOMN  |CaMOCTOSTENBHOMY MOrPELHOCTU B OTBETE  [LOMNONHUTENLHbBIX
B3AVIMOCBS3b OCHOBHbIX [MOMOMAHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOJIHEHNN COOTBETCTBYIOLLEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NOHVMaHWK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMNb30BaHWU npenopaeartens.
y4ebHO-NPOrpamMMHOro
Martepvana.
CemecTp 2
TekyLuit KOHTPOIb
KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble owmnbKu. Hey0OBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHa4ymTenbHble MNpooeMoHCTpMpOBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  [ypoBEeHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWiA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3KKe cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3afaHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA M [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHWIA.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeToAbl MCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.

uensm.

TectupoBaHue |86% npasunibHbIX O171% b0 85 % OT1 56% 00 70% 55% npasunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 3

Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemMaTmyeckoe u y4ebHO-MpPorpaMMHOro  |y4ebHoO-NPorpamMMHOro B 3HaHNMSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-MPOrpaMMHOro  |BbIMONHWN HeobXo4MMOM Ansi matepuana, Lonyctun
matepvana, yMeHue npenycMOoTpeHHble nanbHeriwen y4ebbl U [NMpuHUMNUanbHble
cB0OBOOHO BBIMONHSATL  |MporpamMoli 3afaHus, |npencrosiwei paboTtel  [OWMOKM B BEINONHEHWM
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpaBumcs ¢ MporpamMmoii 3aaaHuii u
NnporpamMMoii, ycBoun  [peKoOMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy u|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByHeHme
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (Unm NPUCTYNUTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHMBepcuTeTa K
pekoMeHn0oBaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpammoi CrnocobeH K nx LMCUMMNWHBI, OMYCTWN |aesiTenbHocTy 6e3
LMCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpPeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U npwu 3aHATUIA MO
NOHATUI ANCLUMMNNHBI B [0GHOBNEHWIO B X04€ BbINOSIHEHNN COOTBETCTBYIOWEN
MX 3Ha4YeHUn ang HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX aoucumnnuHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccroHanbHom HeobxoaMMbIMU
TBOpYECcKMe LesTenbHOCTU. 3HaHVSIMW ONS UX
crnocobHocTn B yCTpaHeHns nog
NOHVUMAHWK, N3NOXEHNUU PYKOBOLCTBOM
1 NCNOMb30BaHNK npenoaasaTersi.
y4ebHO-NporpaMmMHoro
matepvana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie 0151 OLLEHKWU 3HaHUN, YMEHWUN,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLLuX atanbl joopMUpPOBaHUA KOMMNETEHLUN B npoLiecce
0OCBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 1

TekyLLUA KOHTPOJb

1. KoHTponbHas pabota

Tembl 1,2, 3, 4

MpviMep 3apaHns ons NPOBELEHUS KOHTPONbHOW PaboThbl MO NPaAKTUYECKM 3AHSATUSIM:

1. K HATK nogseweH rpy3 maccom 1 kr. HanTtn HaTsXeHne HUTW, eCnm HUTb C FPY30M OMycKaTb C yckopeHuem 5 m/c.
2. YeMy paBeH MOMEHT UHepLuun cTep>XHs Maccor 10 Kr n anvHoi 3Mm, Bpallarowerocst OTHOCUTENbHO OCH,
nepneHanKynspHOM CTEPXHIO Y PACNONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHS? CTepXeHb
pacnonoxeH ropusoHTasbHo.

AEKTPOHHBH
Ctpannua 9 s 24. BBl YHHBEPCHTET
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3. MaxoBuk B B1IOE AMCKa Ha4YMHaeT BpawaTtbCs € yrnosbiM yckopeHmem 0,5 pan/c2 n yepes 20 ¢ ero KnHetnyeckas
3Heprusi ctaHoBuTCs paBHoi 500 [x. Kakoi MOMEHT nMnyfbca oH npruobpeTaeT yepes 15 MyH nocne Havana
OBUXeHNA?

4. B BaKkyyMe HanpsiXXeHHOCTb 9NeKTPO-CTAaTUYECKOro noss, BON13n 3apsixx€HHO NNOCKOCTM C MOBEPXHOCTHOW
NNOTHOCTbIO 0= 4. HKn/M2 paBHa??. kB/m

5. Ecnu wap paguycom r= 5.M umeeT 3apsa Q=7HKn 1 HaxoauTcs B BO3AyXe, TO MOTEHUMAN ero NoBepxXHOCTV paseH ?7?7B

6. Ban B Buae cnnowHoro umnmHapa maccoi mi1=10 Kr HacaxeH Ha ropM3oHTaNbHy0 OCb. Ha UMANMHAP HAMOTaH LWHYp, K
cBO6OIHOMY KOHLY KOTOPOro noagelieHa rmps maccot m2=2 kr. C kakum yckopeHueM a byneT onyckatbes rmpsi, ECnu ee
npenocTaBnTb camoin cebe?

7. V13 npyxuHHoro nuctoneta 6bin Npov3BeAeH BbICTPEN BePTUKanbHO BBepx. OnpenennTb BbICOTY h, Ha

KOTOPYtO NoAHMMaeTcs nyns maccot m=20 r, ecnv NpyXuHa XecTkocTbio k=196 H/M Bbina cxarta nepen BoICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

8. Paketa yctaHoBneHa Ha NoBepxHOCTU 3eMnu Ons 3anycka B BepTuKanbHOM HanpasneHun. Mpu kakon

MUHUMAnNbHOM CKOPOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YOANUTCS OT NMOBEPXHOCTY HAa PACCTOSHWE, PaBHOE
pagnycy 3emnu (R=6,37*106 m)? Crnnamn, KpoMe Cuibl FPaBUTaLMOHHOIO B3aUMOAENCTBMS pakeTbl U 3emnu,
npeHebpeyb.

9. Konba BmMecTumocTbio V=300 cM2, 3akpbiTasi NPOOKON C KpaHOM, COLEPXMT pas3pexeHHblid Bo3ayx. [ns

N3MepeHUst faBneHns B konbe ropnbiwko Konbbl NOrpy3niv B BOLY Ha HE3HAYUTENbHYIO FyOuHY 1 OTKPbIIW KpaH, B
pesynbTate Yero B konby Bowna Boaa maccoi m=292 r. OnpenennTtb NepBoHavanbHoe AasneHne p B konbe, ecnm
aTMocdpepHoe nasneHne p0=100 kla.

10. Kucnopon 3aHumaet 06bem V1=1 M3 n Haxogutcs noa nasneHvnem p1=200 klMa. a3 Harpenn cHavana npw
MOCTOSHHOM aaeneHun 0o o6bema V2=3 M3, a 3aTeM npu NocTosiHHOM 06beMe 0o faeneHus p2=500 klMa. MocTponTb
rpagouk npouecca u HaTtu: 1) nameHeHne AU BHyTPEHHeR aHeprmn rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KONM4ecTBo
Tennotbl Q, nepenaHHoe rasy.

2. TectupoBaHue

Tembl 1,2, 3, 4

Tembl 1,2, 3, 4

1. MonoxeHne maTepuanbHOM TOUKM B EKAPTOBLIX KOOPAMHATAX 3a0aHO YPaBHEHNEM

r =4 ex+2t ey+ 2t2 ez (M) . YpaBHeHue Tpaektopun Tena B umeet sna?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MaTepuranbHasg To4dka ABUXETCS Mo OKPYXHOCTM paguyca R= 800 cM ¢ Bo3pacTatowwein ckopoctbio V= 2t m/c NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHbl OT HaYana ABMXEHUS YNCNIEHHO PaBHO

BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLLAACh C YrNOBON CKOPOCTbIO W = 4 paf/c No OKPY>XHOCTW paanyca 5cm nmeet yrnosoe
yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5c-2 5) 25¢-2

4. Imnynbc Tena maccoi 50. kr, neTsawero co ckopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVAHTBI OTBETOB: 1)540«r M/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepmanbHas To4ka (TeNo Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM ¢ BO3pacTalowen CKOpoCTbIO
V= 2t M/c HopmanbHas coctasnsiowas cunibl 4einCcTBYOWeN Ha Teno Yepes 3.CekyHAObl OT Havana OBUXEHUS YACTEHHO
pasHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnu koadbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NnockocTy nog yrinom 300
K FOPW3OHTY OENCTBYET CMna TPeHns paBHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, U306paxXeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue tena nmetot
OOVHAKOBYIO NOTEHLMANBHYIO SHEPru?

BAPVAHTbBI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n 2

9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNNYMHA CUIbl TSXECTMH,
OencTBytowwel Ha Teno pasHa?

BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUT paBeH
ymcneHHo 2 HM ,To yrnoBoe yCKOpeHne Bana paBHO?.

BAPVAHTBI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. [1Ba maneHbkux wapa maccamm mi1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe anuHon 40 cM. MOMEHT uHepumn cuctemMbl oTHocuTenbHo ocn OO' paBeH?

BAPUAHTbBI OTBETOB: 1)36x10-4 krm2 2) 30x10-4 krM2 3)13,2x10-4 krm2 4) 18,4x10-4 krm2 5) 64x10-4 krM2

12. Monblit umnuHap Maccoi 10 kr 1 paguycom 5¢M kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU3OHTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KMHEeTUYECKOW SHeprum
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NocTynaTenbHOro ABUXEHUS LEHTPa MacC K KNHETUYECKON SHEPrmn BpalLeHUsl paBHO?.

BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnu yactuua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 11/6) (cM) roe ( X- koopanHata 4actuupbl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuLbl paBHa?

BAPVAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha prcyHKe Bblle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57c

15. Ecnu KoopavHata Yactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cM), TO
[oBPOTHOCTb cUCTeMbl Bnnaka K?

BAPVAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLUEMCS peXMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrota konebaHuii cucTeMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 Ty 5) 4,78 'y

17. Ecnm nctoyHuk konebaHuii ¢ nepnogom 0.005 ¢ Bbi3biBaeT B BOAE 3BYKOBYHO BOJIHY C AIMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 4) 1575 m/c 5) 1435 m/c

18. Ecnun yactoTa konebaHuii pasHa 100 My, To ¢ha3oBasi CKOPOCTb BONHbI 61m3ka k?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHWe nNnockoi BoNHbl B cpee 6e3 3atyxaHns UMeeT BUL!

&(X,t)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. PoTOHHAs pakeTa OBUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakete ¢
TOYKM 3peHmnsi 3eMHOro Habnopatens samennuntcs B .. pas? (C -ckopocTb cBeTa)

BAPVAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnn B 210 r BewecTsa cogepxmTcs 6 Monew, To MonspHas Macca BelecTtsa pasHa??

BAPNAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. Monb3ysicb NPeLCTaBNEHHBIMU B NPUNOXEHNN doparMeHTamu Tabnuubl MeHaeneesa onpenenuTb Maccy atoma
(Monekynbl) H2

BAPUVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1nsi1.2 monei noeanbHOro rasa cornacHo rpadrky, NpeacTtaBneHHOMY Ha PUCYHKE, NpsiIMoiA €3. COOTBETCTBYET
naBneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 Na

24. Mpu HopManbHbIX ycnoBusix 3 Mons O2 3aHUMaoT 06 beM PaBHbIA?.

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NIameHeHne TemnepaTtypbl Ha 50K raza renus maccor 4r n3MeHsIeT ero BHYTPEHHIOK SHEPIUIO Ha... (rad cumTatb
naeanbHbIM)

BAPVAHTBI OTBETOB:1) 24,93 IIx 2) 2077,5 IOx 3)12 46,5 1x 4)1038,75 Ox 5) 623,25 [x

26. Ecnn 2 mons CO2 paclvpsitoTes B 2,7 pasa npu NocTosiHHOM Temnepatype T=?300 K, To paboTta pacwupeHus rasa
paBsHa..

BAPVAHTbI OTBETOB: 1)2493 IOx 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb asoTa pasHa 20.775 Ox/monbK, To ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 xOx/(kr K)

28. Ecnn cpenHsas kBagpaTnyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, TO aT10T ras?..
BAPVAHTBI OTBETOB: 1) Bogopog 2) kucnopog 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHss onnHa cBoboaHoro npobera monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3doheKTUBHbIA
nnameTtp monekyn cMm. [MpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.moneit rasza paclwmpsitotcsi usotepmuyeckn ot obbema V1 = 2 n o obbema V2 = 5.4 i1, To NIPUPOCT SHTPONMK
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 0x/K 5) 74,79 Ox/K

3. NMucbmeHHas paborta

Tembl 1,2, 3, 4

1. Haiitn 06bem (B M3) v MOneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.Hantn konn4ecTBo BellecTsa v (B MOb), ECN €ro Macca pasHa m.

3. Hantn maccy ogHoro atoma (B Kr) 4aHHOro BellecTaa.

4. KoHueHTpauns Monekyn rasa pasHa n, CPeaHss KUHeTUYeCcKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MocT..
Hantn naBneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHas KMHeTn4Yeckas saHeprus NocTynatenbHOro ABMXEHUs MONeKyn rasa <e>nocT. . Hantn temnepatypy rasa T (B

K).
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6. B 3akpbiTom 6annoHe obbemom V npu Temnepatype toC HaxoauTcs ra3 Maccoi m. HaiTn naBneHve rasa Ha CTEHKY
cocyna p (8 lMa).
7. B 6annoHe o6bemoM V HaxoouTcs rasd nof AaesneHveM p npu temnepartype toC. Halitn ero maccy m (B Kr).

8. B cmecu rasos napuunanbHble gaBneHus a3ota, KMCnopona v aproHa paeHbl p1, p2 u p3, COOTBETCTBEHHO. Hantu
[aBsfieHne 3Toi CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepatype t?C nspacxonosanv aprod maccon Am . Ha ckonbko
yMeHbwunock pasneHue Ap (B lNa) raza B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpocTaM (pacnpenenexHve
Makceenna). Haintn Temnepartypy atoro raza T (8 K).

11. Ha HemarHuTHbIV Kapkac coneHonaa cedyeHmeM S B O4MH Cnov HamoTaHbl N BUTKOB NpoBonoku. [lnvHa coneHomna
pasHa ¢{. Hantu nHoyktmsHocTb L (B MITH) aToro coneHompa.

12. B MarHMTHOM none ¢ niaykumen B pasHomepHo Bpawaetcs pamka 13 N BUTkoB nposonoku. lNnowans pamky pasHa
S,yrnoeas ckopocTb BpalleHms paBHa w. Hantn makcumanbHyto 3.4.¢c. Ei,max (B B) nHaykumn, BO3HMKAIOLWYO B 3TON
pamke.

13. Mo coneHounpy ¢ yncnom BuTkoB N TeyweT Tok |. MarHUTHBIA NOTOK Yepes NonepeyHoe ceveHne coneHonaa paseH .
Hawntu nHgyktneHocTb L (B MKITH) aToro coneHounpa.

14. Cuna Toka B KaTywWwke NHOYKTUBHOCTM L paBHOMEPHO yBenu-yneaetcs Ha Al 3a spemsa At. HainTn cpenHee 3HaveHve
3.40.c. camomHaykumm Es(s mMB).

15. B anekTpumyeckomn uenu ¢ MHOYKTMBHOCTbIO L cuna Toka name-HaeTcs no 3akoHy I= 5t (A). Hantn a.4.c.
camovHaykumu Es (8 B).

16. Npwu BbIKNOYEHUN Lienn, coaepxaliein conpoTusneHne R, cuna Toka ymMeHblaeTcs cornacHo rpadvky. Hatu
WHOYKTUBHOCTb Lenu L (B [H).

17. B nnockom BO3ayWwHOM (€ = 1) KOHAEHcaTOpe C NNOWanbio Kax Ao NNacTuHbl S MHOYKUNS

18. B nnockom Bo3oyWwHOM (€=1) KOHOEHCATOPE 3NEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haintn
NNOTHOCTb TOKa CMelleHus jcmel. (B A/M2).

19. ConeHoupg ¢ nnowanbio nonepeyHoro ceveHns S nmeet N BUTKOB NPOBONOKMW. IHOYKLMS MArHATHOrO NONS BHYTPW
coneHoupa npu cune toka | pasHa B. Haintn nHgyktusHocTb L (B MITH) aToro coneHompa.

20. ConeHomng MHAYKTUBHOCTbIO L cogepxut N BUTKOB NPOBO-NOKW. HanTn MarHUTHbIA NOTOK Yepes nonepeyHoe
ceveHve coneHonpa @ (B MkBO) npw 3apaHHoi cune Toka |.

Ok3ameH

Bonpochbl k ak3ameHy:

OcCHOBbI KUHEMATKKML.

1. TpaekTtopus. Nepemewerne.CkopocTb. CKOPOCTb B 1EKAPTOBOM CUCTEME KOOPAMHAT.
2.CkopocTb. CKOpOCTb B MOASPHON CMCTEME KOOpAMNHAT.

3.CkopocTb. CpegHsas ckopocTb. MNpoiaeHHbI NyThb.

4.YckopeHue. YCKOpeHne B 4eKapTOBON CUCTEME KOOPAMHAT.

5.YckopeHue. YCKopeHne B CUCTEME KOOPAMHAT, CBA3aHHOMN C ABMXYILENCS TOUKOWA.

6.Yron nosopota. Yrnoeas ckopocTtb. CBA3b NMHERHOW M YrNOBOW CKOPOCTMW. YIN0OBOE YCKOPEe-Hue.
OcHOBbI AUHAMKKM.

7.JnHamurka matepranbHoin To4kn. 3akoHbl HbloToHa.

8.[0uHammka TBepgoro tena. LleHTp macc.

9.3aKk0oH OBMXEeHMS LieHTpa Macc.

3aKOHbl COXpaHEHUS B MEXaHUKE.

10. PaboTa B MEXaHMKe.

11.KnHeTnyeckas n noteHumnanbHas sHepruu.

MexaHuka TBEpoOro Tena.

12.0CHOBHOE ypaBHEHUE AMHAMUKY BpaLWaATeNbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENbHO HEMOABMXHOMN TOYKM .
13.0OCHOBHOE YpaBHEHWE OMHAMUKY BpalWaTeNbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENBHO HEMOABMXHOMN OCU.
14.MOMEHT Cubl, MOMEHT UMNYyNbca, MOMEHT nHepunn. KnHetnyeckas sHeprms spaliarowerocs Tena.
15.3aK0Hbl COXpaHeHNs (MMNynbca, dHeprum, MOMEHTa UMMyNbCca).

PenatmBmcrckas mexaHuka.

16. MpeobpasoBaHus koopavHat Manunes. MpuHUMN oTHocKTenbHoCTU Manunes

17.Moctynatbl SiHwTekHa. MNpeobpazosaHus koopamHat JlopeHua.

18.[11MHa 1 NPOMEXYTOK BPEMEHW B PENATUBUCTCKON MEXaHMKE.

19.MoHSATNE OOHOBPEMEHHOCTMN B PENSATUBUCTCKON MEXAHNKE.

20.PensatnBncTCKMiA 3aKOH CNOXEHNS CKOPOCTEN.

21.0OCHOBbI PENATUBNCTCKON AUHAMUKM.

22.B3anMoCcBA3b MACChbl M SHEPTM B PENATUBUCTCKON MEXAHUKE.

MexaHunyeckne konebaHusi.

23.CBo6oaHbIe rapMoHMYeckme konebaHus

24.3atyxanlme mexaHu4eckne konebaHums
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25. BblHyx eHHble MexaHn4eckne konebaHus

MexaHu4yeckne BOMHbI.

26. MNpononbHbIE 1 NOMEPEYHbIE BOMHDI

27.YpaBHeHWe BOJHbI.

28.da30Bas CKOPOCTb BO/HbI

29 DHeprus BOSHbI.

CT1os4me BONHbI.

MKT naeanbHoro rasa.

30.CtatmcTuyeckunii 1 TepMOAUHAMMYECKUIA METOObI NCCNea0BaHUSI.

31.0OCHOBHOE ypaBHEHWE MONEKYNSAPHO-KMHETMYECKOW Teopun (BbiBOL).
32.CpenHekBagpaTnyHas CKopocTb. PUINHECKUIA CMbICA TEPMOAMHAMUYECKON TemMnepartypbl.
33.Yucno creneHein ceoboabl Monekyn. 3aKOH PAaBHOMEPHOIO pacnpeneneHust SHeprum no Yicnam cteneHen csoboabl
MOnEeKy.

34.3akoH pacnpeneneHns MONeKyn No ckopocTaMm (pacnpeneneHne Makceenna).
35..PacnpeneneHne bonbuMmaHa. bapomeTpuyeckas oopmyna.

OcHOoBbI TEPMOANHAMUKM.

36.BHyTpeHHss aHeprus. TennoTa u paboTta B TepMoanHaMUKeE.

37.lNepBoe HaYano TepMOLAMHAMUKM U €ro MPUMEHEHUE K U30XOPNYECKOMY NPOLLECCY.

38lMepBoe Ha4Yano TepMoOAMHAMUKIM 1 Er0 NPUMEHEHNE K n3obapuryeckoMy npoueccy. Puanye-ckuin cMbich
YH/BEpCanbHOM ra3oBon NOCTOSHHOM.

39.MNepBoe Ha4ano TepMOAMHAMUKM U ero NpUMEHEHNE K M30TEPMUYECKOMY NPOoLLEeCCy.
40.MepBoe HaYano TepPMOAVHAMUKA U €r0 NPUMEHEHVEe K aanabaTmyeckomy npoLieccy.
41.9cbchekTnBHbIA fmameTp. CpelHsis onvHa ceobonHoro npobera monekyn. Bpems penakcauuu.
42.51BneHve anddoyaun. 3akoH Puika.

43.51BneHne TennonpoeBoaHoCTU. 3akoH Pypbe.

44 5BneHne BHYTPEHHEro TpeHus.

45 Kpyrosble npouecchbl. K.I1.[. Tennosoi 1 xonoannbHON ManHbI.

46.Umnkn KapHo. K.IN. 4. uvkna KapHo (BbiBog).

47.Mepsas n BTOopas Teopema KapHo. TepmoauHammyeckas wkana remneparyp.
48.MpueeneHHas Tennota. YpasHeHue Knaysuyca.

49.9HTponus. CBONCTBA SHTPOMUMW.

50.9HTpONMSA noeanbHOro rasa.

51.Btopoe Havano TepMoanHamMuKu.

52.CtaTncTuyecknii CMbICN BTOPOro Havana TepMoaMHaMUKW.

53.YpasHeHune BaH-nep-Baanbca. Nonpaskn BaH-gep-Baanbca.

OnekTpunyeckoe none B BakyyMme.

54. 9n. cTaTnyeckoe none B Bakyyme. 3aKOH COXpaHeHUs an. 3apsna. 3akoH KynoHa. HanpsxxeHHOCTb an. nons.
MpuHUUN cyneprnosnummn nonem.

55 MoteHumwan an. ctatnyeckoro nons. CBA3b HANPSAXEHHOCTM U NOTEHLMANAa 3. CTaTU4eckoro nons.
56.9nekTpuyecknii gunonb. PacyeTt an. nonsg gunons.

57. Cnnosble nuHWMK an. nons. [OTOK BEKTOpa HaNpPSXXEHHOCTU 311. Nons.

58.Teopema OcTporpanckoro-lraycca n ee npuMeHeHne K BblYUCNIEHNIO HANPSIXXEHHOCTW Nonst 0T 6eCKOHEeYHO
00HOPOAHO3APSKEHHO NNOCKOCTU.

59. Teopema OcTporpaackoro-laycca u ee npuMeHeHNe K BbIYUCIEHNIO HANPSXKEHHOCTM NoAsi 0T BECKOHEYHOW HUTW.
60.Teopema OcTporpanckoro-lraycca v ee NnpMMEHEHNE K BbIMUCIEHUIO HAMPSXEHHOCTM MONS METANNIMYECKON CAhepbl.
3ﬂeKTpI/ILIeCKoe none B BewecTBe.

61. 9n. none B OnanekTpukax. nOﬂﬂprIe N HenonsipHble MONneKynbl. an. Ounnonb BO BHEWHEM OOHOPOOHOM 3/1. none.

62. MNonsipusauns GU3INeKTPUKOB: OPUEHTALMOHHAS 1 AedhopMaunoHHas. Bektop nonsprsauun. Cesi3b Mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3AHHbIX 3aPSL0B 1 BEKTOPOM Monsipr3auunm.

63. HanpsixxeHHOCTb a1. Nonga B gnanektpuke. Teopema Maycca ons an. nons B auanektpuke. Juanektpryeckas
NPOHNLAEMOCTb 1 ee OU3NYECKNIA CMbICTT.

3.MMpoBOAHMKM B 9NEKTPOCTATUYECKOM None

64.MpoBoaoHUKK B an. none. PacnpenenexHve 3apsaos B NPOBOAHMKAX (BHYTPU NPOBOOHMKA U HA €r0 NOBEPXHOCTH).
65.CB53b MexX Oy HanpPs>XeHHOCTbIO 3/1. MONSA Y NOBEPXHOCTU MPOBOAHMKA Y NOBEPXHOCTHON NAOTHOCTbLIO 3apsa0B.
66. OnekTpoemMkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopPOB.

67.9Heprus an. nons. SHeprus CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3apPAL0B.

68. OHeprus an. nonsi. SHeprus 3apsXXEeHHOro NPoBOAHKKA.

4.IMOCTOSAHHbIN 3NEKTPUYECKMNIA TOK.

69. NOCTOSIHHbBIN 311. TOK, Ero XapakTepUCTUKU 1 YCOBUS CYLLECTBOBAHUS.

70. MocTosHHbIV 3. TOK. 3akoH Oma ans uenw.

71. MocTtosiHHbIV 3n. TOK. 3akoH Oma B andpcoepeHumnanbHon gopme.
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72. ONeKTPONpPOBOLAHOCTb METANOB. OKCNEPUMEHTANIbHOE A0KA3ATENBCTBO 3NEKTPOHHON NPUPOLLl TOKA B METANNAX.

73. Knaccuyeckast Teopvst aneKTponpoBoaHOCT MeTannoB. BeiBon 3akoHoB OMa 1 BuaemaHa-dpaHua 13 3N1eKTPOHHOM
Teopuu.

74. TpyQHOCTUM KNaccuy4eckom Teopumn NpoBOANMOCTMU.

CemecTp 2

TekyLU KOHTPONb

1. KoHTponbHas pabora

Tembl 5,6,7,8,9,10

MprMep 3anaHns ONs NPOBEAEHUS KOHTPOMbHOM paboThl MO MPAKTUYECKUM 3aHATUSAM:

1. MarnutHoe none ¢ nHaykuven B=10-2Tn HanpasneHo nog yrnom600 K NOBEPXHOCTW NAOWAAKU B BUAE Tpaneumm ¢
ocHoeaHusiMu 10 cM 1 20 cm 1 BbicoTon 8 cM. OnpeaennTtb NOTOK BekTopa B Yepes aTy nnowaaky.

2. Mnockas waiba TonwuHou h, nmetowas BHyTpeHHU pagnyc R1 n BHewHuin R2, HeceT paBHOMEPHO pacrnpeneneHHbIn
no obbemy 3apsn Q. YeMy paBeH MarHWTHbIi MOMEHT 3TO Waiibbl, CNV OHa BPalaeTcs OTHOCUTENBHO OCH,
nepneHA4NKynspHOM ee NNOCKOCTM M NPOXoasen Yepes LeHTp Macce, ¢ Yactotoi n? R1=10cm;R2=20cm;Q=2"10-4Kn;
n=5c-1.

3. NMpoTOH, yCcKOpeHHbIN pasHocTbio noTeHuunanos 0,8kB, Bnetas B 04HOPOAHOE MarHUTHOE none ¢ uHgykuuen 0,1Tn,
OBUXETCS No OKpyxHocTn. Onpenenntb paguyc 310N OKPYXHOCTH.

4. Topoua NpsMOYronbHOro cevexunst cogepxut 1500 BUTKOB. HapyXHbIin guameTp toponaa paseH 20 CM, BHYTPEHHUN -
10 c™. Onpenenutb MarHWTHbLIA NOTOK B TOPOMAE, ECAN CMNa TOKa, NpoTekatolero B 06MoTke pasHa 20 A.
MpAMOYronbHUK CeYeHMs MeeT CTOPOHbI 4CM U 5 cM.(Y4ecTb HEOOHOPOAHOCTb MOAS B TOPOULE).

5. MoTOK MarHUTHOM MHAYKLMW Yepe3 nowanb NonepeyHoro cevyeHusi coneHomaa paseH ®=5mkB6. nvnHa coneHonna
[=25 cM. OnpenennTb MarHUTHLIA MOMEHT PM 3TOrO COneHomnaa.

6. Tpy oauHakoBbIX NonoXmTenbHbIX 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEpPWMHAM PaBHOCTOPOHHEr0
TpeyronbHuka. Kakoi otpuuaTensHolii 3apsn Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna NpUTSXeHNs ¢
€ro CTOPOHbl ypaBHOBECWA CWlbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

7. NonoxutensbHble 3apaabl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m nopyr ot gpyra.
Onpepenntb paboTy A', KOTOPYIO HALO COBEPLNTb, YTOBLI CONM3UTL 3apsabl 00 PACCTOAHMS r2=1 M.

8. OnekTpuyeckoe none co3naHo Asyms TodedHbiMK 3apsdamu: Q1=30 HKn n Q2=-10 HKn. PacctosiHue d mexay
3apsigamu pasHo 20 cM. OnpefennTb HaNPSXXEeHHOCTb 3N1EeKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha paccTosiHUN
r1=15 cm oT NnepBoro n Ha paccTosiHun r2=10 CM OT BTOPOro 3apsn0s..

9. MNMoTeHumomeTp ¢ conpoTtusneHmem R=100 OM noakntoyeH K McTo4Huky toka, SC & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHune r=50 OMm. OnpegennTb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu OTKI0YEHHOM
BONbTMETPE?

10. MNo TOHKOMY NpoBoaswwemMy konbuy pagunycom R=10 cm Tedet ToK [=80 A. HanTn MarHnTHyto nHaykuuio B B Touke A,
paBHOyOaneHHOoM OT BCEX TOYeK KonbLa Ha pacctosHue r=20 cM.

11. Ha ToncTyto CTEKNSHHYIO NNACTUHKY, NOKPbITYIO O4EHb TOHKOM NAEHKOW, Nokasarteb NpenoMneHns N2 selecTsa
KOTOpOi1 paBeH 1,4, nagaet HopManbHO NapanfenbHblil My4ok MOHOoXpoMaTtmyeckoro ceeta (A=0,6 Mkm). OTpakeHHbIit
CBeT MakcumanbHoO ocrnabneH Bcnenctaue uHTepdpepeHummn. Onpenennts ToNWwmHy d NneHKu.

12. Ha wenb wunpuHon a=0,1 MM HOpManbHO NagaeT napannenbHbIi Ny4oK CBeTa 0T MOHOXPOMATUHECKOro UCTOYHUKA
(A=0,6 mkm). OnpenennTb WHPUHY | LEeHTPanbHOro MakcMMyma B ANMPakLMOHHON KapTUHE, MPOELMPYEMON C NOMOLLbIO
NNH3bI, HAXOASWENCA HENOCPEACTBEHHO 32 WeNblo, HA 3KPaH, OTCTOSWMIA OT IMH3bI Ha paccTosaHUM L=1 m.

13. CteneHb nonsgpudauum P yacTnyHo-nonsprM3oBaHHoOro ceeta pasHa 0,5. Bo ckonbko pas otanyaetcs
MaKCMMasibHas MHTEHCMBHOCTb CBETA, MPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

14. C noBepxHOCTM caxu nnowanbio S=2 cM2 npu temnepatype T=400 K 3a Bpems t=5 MuH nanyyaercs aHeprns W=83
I>x. Onpenenutb KO3MUUNEHT TENIOBOrO N3NYYEHNS € CaXM.

15. [1Ba NCTOYHMKA N3Ny4aKOT CBET C OJIMHOMA BONHbI 375HM 1 750 HM. HainTy oTHOWEHMe nmnynbcoB OOTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. JlabopatopHble paboTbi

Tembl 5,6,7,9

3ansitne 1. JlabopatopHas pabota €1. N3yyeHne pacnpeneneHnst MarHUTHOMO Moss BAOMb OCU CoNeHouaa.

3aHaTue 2. labopaTtopHas pabota €2. OnpeneneHne ropuaoHTanbHOM COCTABNSIOWER MArHUTHOR UHOYKLWN
MarHMTHOro nons 3emnu.

3aHaTue 3. NlabopaTtopHas pabota €3. V3ydeHne 3atyxatowmx konebaHmii.

3aHsiTue 4. JlabopatopHas pabota €4. M3y4eHne cobCcTBEHHbIX KOnebaHuii CTPYHbI.

3aHsTue 5. [labopatopHas pabota €5. M3ydeHve oudopakumm ceeta.

3aHaTue 6. NlabopaTtopHas pabota €6. V13ydeHne 3aKOHOB TEMNOBOr0 NU3NYy4YEHUS.

3aHsiTne 7. JlabopatopHas pabota €7

3aHsTue 8. [TabopatopHas pabota €8. DkcneprMeHTanbHOe NOATBEPXAEHUE nocTynaTos bopa. VayyeHne siBneHus
dpoToappekTa.

3ansTtne 9. JlabopatopHas paboTta €9. N3amepeHme CKOPOCTH CBETA C MOMOLLbBIO NTA3EPHOr0 CEHCOPA ABUXEHNS .
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3. TectupoBaHue

Tembl 5,6,7,8,9, 10

1. Ecnu B 3nekTpu4eckoM nosne 3apsiKeHHOW MeTanIM4eckoi nnocko-ctu (B6nmamn Heé€) pacnonoxeHsl ABe OAMHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHolWweHne notokos PE2 k PE1 pasHo?.

BAPVAHTbI OTBETOB: 1) 0,5 2) 0,71 3) 0,874)15) 0

2.CpaBHWTb NOTEHUMAbI TOYEK.

BAPUAHTbBI OTBETOB: 1)p1< 2 2) p1= 2 3) p1>p2 4) ¢1>93 5) ¢p1<p3

3. Mpw Hannyun 3apspos q1= 2 HKn, 2= 3 HKn, g3= -5 HKn, NOTOK BEKTOpa HAMPSAXEHHOCTN 3N1EKTPUHECKOrO NONs
Yyepes 3aMKHyTYIO MOBEPXHOCTb B eanHuuax B.M paseH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0

4. Ha pricyHke npencTaBneHbl KpyBble ructepeanca ons AByx CErHeToanekTpukos. OctatouHas nonsapu3oBaHHOCTb
(vHpykumsa D B Touke a ) (KO9puUMTMBHASA CUNa)CErHETOINEKTPUKA €7.. (B YCNOBHbIX eANHMLAX ) paBHa

BAPVAHTbBI OTBETOB:1) 42)53)74)25) 3

5. MNpwu paspsioke koHOeHcaTopa, 3apsXXeHHOro 4o pasHocTy noteHuua-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BbloenseTcs aHeprus ?7?..

BAPVAHTbI OTBETOB:1)200mkOx 2) 360mkOx 3) 490mk O x 4) 640mkIx 5) 900mk [0 x

6. Ha pucyHke naHa 3aBUCMMOCTb CUJIbl TOKA OT HanpsXeHus. MowWwHOCTb, Bolaensemas Ha conpotusneHnm npy U = 10 B
pasHa:

BAPVAHTbI OTBETOB:1)0,4BT 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B7

7. CornacHo Knaccuyeckol Teopun SNekKTponpPOBOAHOCT METANNOB YACNO CBOOOLHBIX 9NEKTPOHOB B 1 cM3 CBUHLA
paBHoO ?..

BAPVAHTbI OTBETOB:1) 0.86*1023 2) 0.85*1023 3) 0.62*1023 4) 0.32*1023 5) 0.56*1023

8.[lBa 6eckoHEeYHO ANMHHBIX MPOBOAHMKA (puc) ¢ Tokamm [1= 2= 3. A B Touke C co3aatoT MarHUTHOE Mose ¢ MHAYKLMe
YNCNEHHO B PaBHOM ..

BAPVAHTbI OTBETOB:1)15 mkTn 2) 0 mkTn 3) 10 MxTn 4) 6,6 mxTn 5) 20 mkTh

9.[1Ba napannenbHbIX TOHKUX MPOBOAHMKA C Tokamu [1=2. A n 12= 3 A gnvHoin L= 10.cM B Bakyyme Ha paccTtosHuu I= 2
CM Opyr OT Apyra B3avMOOENCTBYIOT C CUIOA?

BAPVAHTbI OTBETOB:1)20mMkH 2) 160mkH 3) 240mkH 4)373,3mkH 5)514,3mMkH

10. Ecnu npoToH co ckopocTbio V= 200M/c BNeTaeT B MarHMTHOE none ¢ nHaykumen B= 4.Tn, nepneHankynspHo
MarHMTHOMY NOMO, TO PaANYC KPMBU3HBI €r0 TPAeKTopun paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 M 4) 2,69 M 5)10,4 M

11.Ecnun makpoTtoku 11=2 A, 12= 3 A, n MukpoTOoK I13= 4 A, co3gatoT MarHUTHOW nose, TO UUPKYnauusl Bektopa
HanpPs>XeHHOCTW MarHUTHOrO MO No 3aMKHY-TOMY KOHTYpyY L (puc.) pasHa ?.

BAPVAHTbI OTBETOB:1)0,8 A2)-0,4A3)0,4A4)23A5)06A

12.B koHpeHcaTope emkocTbio C= 10n® npu paspsaake 4yepes conpoTtueneHne R= 2. OM 3apsn yMeHbwMTCA B 2,72 pasa
3a BpeMms paBHoe ?

BAPVAHTbI OTBETOB:1) 18,55 ¢ 2) 14,62 ¢ 3) 4,56 c 4) 15,48 ¢ 5) 14,72 ¢

13. Ecnun nHaykumns MarHMTHOro nons B napamarHeTuke ¢ = 1,002 pasHa B= 4 Tn, T0 HANpsS>XeHHOCTb MAarHNUTHOrO Mong
Tam paBHa?.

BAPVAHTBI OTBETOB:1)3,3x105A/m 2) 3,8x105A/m 3) 3,5x105A/M 4) 2,8x105A/m 5) 4,1x105A/M

14 Ecnun B konebaTenbHOM KOHTYpe 3apsia Ha obknamkax KoHOeHcaTopa U3MeHsIeTCs Mo 3akoHy: g=13,5 exp(-3 t ) cos(16t
+ 11/4) (Kn), T0 BO6POTHOCTb KOHTYpa Hnnaka k?.

BAPVAHTbI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44

15. Ecnu B HEKOTOpOI cpele naHO BONHOBOE YpaBHEHUE, TO NoKal3aTtenb NPenomMiaeHns BewecTsa paBeH?

BAPVAHTbBI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56

9K3ameH

Bonpochbl k ak3ameny:

1. MarHuTHoe none B Bakyyme. 3akoH brno-Casapa-/lannaca n ero npumeHeHne ong pacdera MarHMTHOro nonst NPsSIMoro
TOKA.

2. 3akoH buo-Casapa-Jlannaca v ero npyMeHeHve Onsg pacyera MarHUTHOrO Nons B LEHTPE KPYroBoro Toka.
3. MarHnTHOoe none Asuxyluerocs 3apsaaa.

4. 3akoH Amnepa. [leicTBre MarHNTHOrO NONS Ha ABUXYLMNIACS 3apsL.

5. [BuXxeHne 3apsXXeHHbIX YacTUL, B MarHUTHOM Mone.

6. Yckoputenn 3apsXeHHbIX YacTuy,. LInknoTpoH.

7. OhdpekT Xonna.

8. 3akoH NONHOro ToKa ANs MarHWTHOrO MONs B Bakyyme.

9. MarHnTHOe none coneHonaa n Toponaa.

10. PaboTa no nepemeLieHnio NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM nofe.

6.MarHnTHoe none B BELWECTBE.

11. MarHuntHoe none B BewecTse. MarHUTHble MOMEHTbI aTOMOB 1 91EKTPOHOB.

12. llna n napa MarHeTunsam.
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13. HamarHnyeHHocTb. MarHutHoe none B BelwecTBe.

14. 3aKOH NONHOro ToKa AN MarHUTHOrO NONs B BEWECTBE.

15. ®eppomarHeTuku, Nx CBOMCTBa 1 UX Npupoaa.

7.0OCHOBbI TEOPUN 3NEKTPOMArHUTHOIO MONS.

16. OnekTpoMarHnTHaa nHaykuus. Onbitel @apages. Mpasuno JleHua.

17. OnekTpoMarHnTHaa nHaykuus. Beisog 30C vHOYKUMM U3 3NEKTPOHHON TEOPUU 1 M3 3aKOHA COXPaHEHNS SHEPruu.
18. VIHOyKTMBHOCTb KOHTYpa. CamonHaykuns. BsanmHas nHoykums.

19. DHeprmsa MarHMTHOro nonsl.

20. Buxpesoe anektpuyeckoe none.

21. Tok cmelleHus.

22. YpaBHeHue Makcsenna v nx aHanus

8.9nekTpoMarHuTHble konebaHus.

23. dnekTpuyeckuii konebatenbHblil KOHTYP. CBOBOOHbIE 9NEKTPOMArHUTHbIE KonebaHus.

24. 9nekTpunyeckuii konedatenbHblin KOHTYP. CBOBOLHbIE 3aTyXalowWme 3NeKTPOMarHUTHbIe konebaHus.
25. OnekTpunyeckmnin konebaTtenbHbI KOHTYP. BbiHYyXAEHHbIE aNeKTPOMarHUTHbIE KonebaHus.
9.9neKTpoMarH1MTHbIE BOJHbI.

26. CBolicTBa 9MEKTPOMArHUTHbIX CBOMNCTB

27. DHeprus anekTpoMarHUTHbIX BOJH.

28. VI3ny4eHune anekTpnyeckoro gunons.

29. lkana snekTpoMarHMUTHbIX BOMH.

NHTepdepeHums caeTa.

30 PacnpocTtpaHeHne cBeTa Yepes rpaHuuy OBYX CPEL.

31UHTEepdepeHuns ceeta.

32. KorepeHTHOCTb U MOHOXPOMATUYHOCTb.

33. Ycnosue nHTepdepeHUNOHHOrO MakCcumMyma 1 MMHMyMa.
34.NHTepdepeHuus ceeTta. PacyeT nHTepdepeHUNOHHON KapTuHbI OT ABYX NCTOYHWNKOB.
35.NHTepdepeHLns cBETa B TOHKUX MIEHKax.

Onppakuns ceeta.

36. Ondppakumsa ceeta. MNpuHumn MNoireHca-PpeHens.

37. MeTon 30H ®peHens.

38.Ouppakuunsa dpeHens Ha KPYrioM 0TBEPCTUN.

39.dncbpakuns dpeHens Ha Kpyriom gucke..

40.Oundppakuns dpayHrodepa Ha AndpakLMOHHON peweTke.

41. Oundbpakumsa Ha NpocTpaHCTBEHHOW pelweTke. dopmyna

Bynbdpa- Bparra

Monspusauns n gucnepcms ceeta.

42 lucnepcuns ceeta. DNeKTpoHHAs Teopus gucnepcum ceeta.

43. lNongapunsauns ceeTa.

44 .CteneHb nonapusauum.

45. 3akoH Mantoca.

4617.BonHoe nyyenpenomneHmne. VIckycctBeHHas ontudeckas aHm3oTponums.
Tennosoe nanyyexue.

47. Tennosoe nany4eHve n ero xapaktepmctnkn. 3akoH Kupxroda.

48.3akoH CtetpaHa-bonbumaHa. 3akoH cmeweHns BuHa.

49.'vnoteasa lNnaHka. ®opmyna MNnaHka.

doTtoachdpekT. dpdhekT KomntoHa. [laBneHwe ceeta.

50.PoToadhhekT.3akoHbl PoTOIddDEKTA.

51.YpaBHeHune DitHwTelHa ons BHeWHero ooToadodekTa.

52..0nbITol Jlebenesa. [asneHune ceeta.

53.BonHoBoe 06bsICHEHUE AaBNeHUs cBeTa.

54.KBaHTOBOE 06BACHEHWE AaBNEHNS CBETA.

553dhdbexT KomnToHa.

OCHOBHbIE NONOXEHWS KBAHTOBOW MEXAHWKM.

56.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BewwecTtsa. Popmyna ge bponns.
57.CooTHoweHue HeonpeneneHHocTen. Cneactsms U3 COOTHOLWEHWIA HEONPEeAEeNEeHHOCTEN.
58.BonHoBas oyHKLMSA N ee CTaTUCTUYECKMIA CMbICH.

59.061wee ypaBHeHue LLpennHrepa. YpaeHeHue LpeanHrepa ans ctaumoHapHbIX COCTOSIHUIA.
60. MprHUMN NPUYNHHOCTN B KBAHTOBOI MEXaHWKeE.

61.CeobogHas yactuua.

62.4actuua B 04HOMEPHON NPSIMOYronbHOM " NOTeHUManbHon same'".
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63.MNpoxoxAeHne YacT1Lbl CKBO3b NMOTEHUMANbHBIA 6apbep. TYHHENbHbIA 3gHEKT.
64.KBaHTOBbIN rapMOHNYECKUA OCUNNNATOP.

KBaHTOBas Teopus atoma.

65. MOMeHT nmnynbca B KBaHTOBOW MexaHuke

66.ATom Bogopona. KeaHToBble yncna.

67.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CNHOBOE KBAHTOBOE YUCHO.

68.MNprHLUMN HEPa3NMYMMOCTIN TOXOECTBEHHbBIX HYaCTuUL,.

69.MpuHuun Maynu. Pacnpenenexne anekTpoHOB B aTOME MO COCTOSHUSAM.

70.CnekTpbl aTOMOB 1 Monekyn. KomMbrHaLMOHHOE paccesiHe cBeTa.

OneMeHTbl OM3nKKN TBEPJOro Tena.

71.BblHyxaeHHoe nsnyyeHue. MNMpuHumn getanbHoro pasHosecus. @opmyna NnaHka

72.J1azepbl

73.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

74..PacnpepneneHne anekTpoHOB NPOBOAMMOCTY B METase Mo 3HeprusM npu abcontoTHOM Hyne. SHeprust depmu.
BnunsHune Temnepatypbl Ha pacnpeneneHne anekTPOHOB NPOBOAMMOCTU B METANSE MO SHEPTUSM.
75.Teopusi TennoemkocTen SitHwTelHa , Oebas.

76.3HepreTudeckme 30HbI B KpucTannax. PacnpeneneHue anekTpoHOB Mo SHEpreTMieckM 3oHaM. BaneHTHas 30Ha u
30Ha NpoBoAUMOCTU. MeTannbl, OUANEKTPUKUN 1 NONYNPOBOIHUKN.

77 .MonynpoBoaHnkn.CobCTBEHHAS U NPUMECHAst MPOBOAUMOCTb MONYMNPOBOAHUKOB.
78.PaboTa Bbixoaa. KoHTakTHas pasHOCTb NMOTEHLMaNOoB.

79.KOHTaKT 3n1eKTPOHHOMO M AbIPOYHOr0 NONYNPOBOAHNKOB (P-N Nepexon) 1 ero BOMbT - aMnepHas xapakTepucTuka.
Appo atoma.

80.0OCHOBHblE CBOWCTBA 1 CTPOEHUE SApa.

81.0Heprus cessm s0ep.

82.4nepHble cunbl.

83.PagnoaktmeHOCTb .Bnabl paanoakTMBHOroO U3ny4eHus.

OneMeHTapHble YacTuLbl.

84.YpoBeHb aneMeHTapHbIX HacTul,.

85. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeTonunyeckue matepuanbl, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3YLLLMX aTanbl POPMMPOBAHMS KOMMNETEHLMN

B K@Y nelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHO".

Lnsa sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLUX aTanbl popMUpoBaHMsi KOMMETEHLUIA 6annos
Cemectp 1

TeKyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpPHOR paboTbl. Obyyatowmecs
pabota nonyyarT 3afaHus Ans NpoBEpPKU YCBOEHUS MPOoAeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U ciaéTcs npenoaasatento. OueHnBarTes
BNafeHne maTepranoM rno Teme paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
METO4AaMM, YMEHUS 1 HABbIKW, HEOOX0AMMbIE [J1s1 BbINONHEHUS 3a0aHUIA.

—

30

TecTupoBaHue |TecTMpoBaHUE NPOXOAUT B NMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaet onpenenéHHoe KONnM4ecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHWE BbIOENSETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KonnyecTsa 3ataHuii. OLeHKa BbICTABASAETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNIA.

N

10
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHas  |OByyarowmecs nonyyatoT 3a4aHme No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB MK peleHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 3 10

npenogasarterto. OueHuBatoTcs BnageHne martepunanom rno teme pa60TbI,
aHanuTn4yeckune CI'IOCOGHOCTVI, BnageHne metooamun, yMeHna 1N HaBblkW,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM MU NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi BOnpochl (3anaHns) no sBcem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CMOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

CemecTp 2
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 1 5
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 40
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo 3 5
TECTOBbIX 3a4aHWi. Ha BbiNONHEeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHnn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepatyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOTMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4eBbHOM NMTepaTtypbl, HEO6XOAUMOI 4N OCBOEHUS AMCUMNANHGLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npaBoobnanatensiMu aNeKTPOHHbLIX U34aHWUI U NPU N3MEHEHMX KOMMNEeKToBaHUS ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

Casenbes W.B. Kypc o0buweii douaviku. B 5-u 1. Tom 3. MonekynsipHas couauka 1 TepMoanHaMuka [Onek-TPoHHbIR pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-INeTepbypr : aHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706
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Opabosny K. H. durauka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. ? Mocksa: ®uamatnut, 2010. ? 539 c.
? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

WnbtowoHok A. B. durauka [OnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, L. A.
MoH4yapeHko. ? Mockea : MIH®PA-M, 2013. ? 600 c. ? (Beicwee obpaso-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaLumm

nekumu OcylLecTBASAETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHMWE NeKUMii. HENOHSATHbIE MOMEHTBI OTMEYAIOTCS
3apaHee.lo OKOHYaHMM NeKkumii 3a8atTCs BONpPOoCh npenogasarento. [loma nponssoantcs
LeTanbHoe N3y4YeHune nekunin n opMynMpoBKa NocnenyoWwmnx BONpPOCOB NPenosaBaTento.
Mpoun3BoanTCS N3y4eHNe PEKOMEHLOBAHHON NNTEpaTypbl MO TEME NEKLMIA.

npakTuyeckne | Metogudeckune ykazaHus K npoBeaeHUIO NPakTUYECKNX 3aHATUIA MO OU3NKeE.

3aHATUA 1. Ha nepBOM 3aHATMM CTyOEeHTaM npegnaraetcs nutepartypa u matepuassl B 91€KTPOHHOM BUAE Ans
rocnenyowero NpoBeneHNs NPakTUYeCKnX 3aHATUIA 1 caMoCTosITeNbHON paboTol.
2. Ha nocnenyowmx 3aHATUAX CTYAEHTHI pewaroT 3a4ayun no NnpeactaBneHHbIM TeMaM.
3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensam bannamu.
4. CymMMapHblii 6an, KOTOpbIiA BbICTABNSIETCS CTYAEHTY 3a NPOBeAeHNEe NPaKTUYECKMX 3aHSITUR,
cknagblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEeHMe 3aHSTU 1 aKTMBHOE y4acTue CTY4eHTOB B
NPOBeAEHNN 3aHATUIA.
MeToanyeckue ykasaHusl K caMoCTOSTeNbHON paboTte CTyaeHToB
1. CTyOeHTbl N3y4atoT MeTogmyeckune nocobusi, HanucaHHble NpenoaasaTensiMmn kagenpbl OU3NKN.
2. CTyneHTbl n3yyaloT PEKOMEHIOBaHHYI0 nuTepaTypy, koTopas npencraeneHa B 4.10.

nabopaTopHble| MeToanyeckne ykasaHns K BbiNofHeHUo nabopaTopHbix paboT no gusmke.

paboTbl 1. Ha nepBoM 3aHsTVMM CTYOEHTbI pacnpenensiorcs B 6purambl no 2-3 4enoseka 4sisl BbiNofHEHUS
nabopaTtopHbIx paboT, 1 UM onpenensieTcs nepeveHb BbiMoiHAeMbIX paboT M3 NpencTaBneHHOro
Bbiwe (4.2) cnmcka.
2. MNepen BbinonHeHneM nabopaTopHon paboTbl CTYAEHTbI JOMXKHbI U3Yy4nTb METOANYECKUE yKasaHust
K Mony4YeHHbIM fabopaTtopHbiM paboTam 4fisi F[PaMOTHOTO WX BbIMOMHEHMS!
3. HenocpenctBeHHO nepen BoinofHeHEM nabopaTopHoi paboTbl CTYAEHTbI MPOXOAST ONPOC Mo
BbISICHEHUIO CTEMEHW WX MOArOTOBIEHHOCTU K BbIMONHEHUIO TabopaTopHO paboThl C MOCEayoWNM
LLOMYCKOM.
4. B cnyvae gonycka CTyOeHTbl , UCMONb3ys METOANYECKUE yKa3aHUsl, AOMXKHbI BbINOMHUTb
npeLcTaBneHHyo nabopartopHyto paboTy 1 nokasaTtb NPEnoaaBaTento NofyyeHHbIe
3KCMepuMeHTasbHble JaHHbIe.
5. Cnegytowmin aTan - HanncaHne oT4eTa No AaHHoi nabopaTtopHoi paboTe.
6. B nanbHeliweM AaHHbIA OTYET NPEeACTaBMTb NPenonasaTtento U 3aWmnTuTb.
7. B 3aBMCMMOCTM OT 3HAHWUIA CTyeHTa npenogaeaTenb BbicTaBnseT 6ann 3a gaHHyto pabory.

camocTtos- | [loma npon3BoaMTCS AeTanbHOe U3yYeHne NeKLmnii 1 hopMynMpoBKa NOCNeLy WX BONPOCOB
TenbHas npenogaearento. MNpon3BoaMTCS N3yyeHne peKoMeHA0BaHHOM NMTepatypbl Mo TeMe NeKLUii.
paboTa MNayyatoTcs mononHuTensHble pasaenbl ovankiu, pekoMmeHayemble npenonasarenem. MNposoautcs

aHann3 n3y4aembix PU3NYECKMX 3aKOHOB. POPMYNUPYIOTCS BOMPOCHI. 3aJaBaemMble Ha NeKuusX.

TecTmpoBaHuve | 1. MNepen pelweHrem 3aLaHunii PEKOMEHIYETCS MOBTOPWTL COOTBETCTBYIOLLYIO TEOPMIO
Mo y4ebHMKaM UM KOHCMEKTY, 3anMcaHHOMY Ha NEKUMOHHBIX 3aHATUSIX, MPOCMOTPETb
OCHOBHblE (POPMYIbl 11 3aKOHbI B f@HHbLIX METOANYECKMX YKa3aHUSAX, NPUMEpbI
peleHnst 3a1ay, PACCMOTPEHHbIX Ha MPaKTUYECKUxX 3aHsATusIX. 2. Mpuctynas K
peLeHnio 3aiaHunsl, HeobX04MMO KpaTKo 3anuncaTtb ero ycnosue, U (ecnu Heobxoamnmo)
clenaTb pUcyHok. PelueHne cHavana cnefyeT ocylecTsutb B oblem Buae (B
6YKBEHHbIX 0603HAYEHUSIX), NONMYYUTb PACHETHYIO DOPMY/Y U 3aTEM NMPOU3BECTH
yncneHHbI pacyeT B eanHuuax CU. Mocne 3aToro Hy>XHO CPaBHWTb MONyHYEHHbI OTBET
¢ BapuaHtamu oTeeTa. Ecnm oTBeTH HE coBnanu, To HEOBXOAMMO NPOAHANM3NPOBaATh
pelleHVe 3a0aHunsl, YTOYHUTb NPaBUIbHOCTb BbIBpaHHbIX (DOPMYN 1 3aKOHOB, a 3aTEM
ncnpasutb ownbkn. 3. O65S3aTENbHO BLIMOMHEHNE NOMALIHMX NPAKTUYECKMX 3a4aHui
LNS1 YCMEWHOro NPOX0XAEHUS! TECTUPOBAHMNS @
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Bup pabot MeTtoaunyeckue pekomeHaauum

nucbMeHHas | 1. BHuMaTtenbHO npoyntanmTte ycnosme 3a4adyn 1 BbISCHATE CMbICIT TEPMUHOB U

pabota BblpaXXeHuii B Hee BXOASWMNX. 2. 3anmwmTe KpaTko yCcnoBve 3aaayun, BBOAS ANS
3a[aHHbIX B YCIOBUW BENINYMH W ONS ONpeaensieMoi BennymHbl 6ykBEeHHbIE
0603Ha4eHus. 3. Bblpas3ntb BCe YMCNOBbIE 3HAYEHNS 3a4aHHbIX B YCOBUW BENUYUH B
envHuuax CW. 4. Mo BO3MOXHOCTU, caenanTe pUCyHOK, YHepTeX UM YCIIOBHYIO CXEMY,
NOSICHSWMeE CyWwHOCTb 3anayn. 5. Nposeante aHanus 3afayu, BCKpblBaOWUA ee
hr3n4ecknin CMbICA. YCTaHOBUTE, Kakne pruamnyeckme 3akoHbl U1 COOTHOLWEHMS MOTyT
6bITb MCMONb30BaHbl MPW PeLeHN JaHHOW 3ana4mn. 6. Ha ocHoBaHUM OU3NYECKMX
3aKOHOB COCTaBbTe ypaBHEHUS, CBA3bIBAOLWNE (PU3NYECKUE BENNYUHBI, KOTOPbLIE
XapakTepusyT paccMaTpuBaemoe B 3afade asneHne. 7. PewnTe 3anucaHHbie
ypaBHEHNS MaTeMaTUY4eCKN OTHOCUTENIbHO UCKOMOWM BENIMYUHBI U MONYYNTE OTBET B
obwem Bupe. 9. MoactasbTe B oOpMyny peweHns B oblwem Buae BMecTo BykBEHHbIX
0603Ha4YeHUn YCNoBbIE 3HAYeHNs Benu4unH B eanHmuax C n, nponseens
BblYMCNEHUS, NONy4uTe Ynucnosoin oteet. 10. PeweHune 3anaym conposoxaanTte
KpaTKUMW, HO UCHEPNbIBAKOWMMN NOSCHEHNSMU. €

KOHTponbHas | Mponseoantcs NOAroToBKa K HanmMcaHuio KOHTPObHOM paboTol. [ponssoanTcs netanbHoe nsyyeHue
paboTa NeKunii 1 hopMynMpoBKa Nocnenylowmx BONpocoB npenogasartento. [ponssoanTcsl MsyHeHne

PEKOMEHA0BaHHON MTepaTypbl MO TeEMe Nekuuii. MiayqaloTcst 4ononHMTENbHble pasnenbl Gn3nku,

pekoMeHayeMble npenogaeateneM. MNpoBoanTCs aHaNn3 n3y4aeMblx PU3NYECKNX 3aKOHOB.

9K3aMeH MoaroToBka K aK3ameHy (3a4eTy)

1. O3HaKOMNTbLCS C NepeYyHEM BOMPOCOB AJ151 9k3aMeHa (3ayeTa)

2. BHMaTenbHO NpounTaTth U OCMbLICTINTL PEKOMEHA0BAHHYIO NUTEPATypy, KOHCNEKT nekunii. Belyuntb
BCe (husmyeckme oopmMynbl Mo NPONLAEHHBIM TEMaM

3. Ok3ameH (3a4eT) No hr3rke NPOXOaMT B MMCbMEHHOW (DOPME 1 OOMXKEH coaepXarb:

- ONpeLeneHne OCHOBHbIX (OU3NYECKMNX BEMIMYUH (B aHANUTUYECKOWA N TEKCTOBOM hopMe);

- NSl BEKTOPHbIX BENMYUH OOMXHbI ObITb ONpefeneHbl Kak Moayfb, Tak U HanpaBneHue;
-COOPMYyNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKU (B aHANIMTUYECKOWN 1 TEKCTOBOW GDOPME); MPU 3TOM
HeobXxoouMOo faTb onpeneneHne hn3NYeCKMX BENNYUH, BXOASIWMX B (OOPMYIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIOWMIA OTBET Ha BOMPOC

5. PelleHre 3apay cHavana cnefyet ocywecTBmTb B 0buieM Buae (B OykBEHHbIX 0603HAYEHNSAX),
NoNy4MTb PacyeTHYIO OOpMyNy 1 3aTeEM NPOU3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTMeouiiHas ayoutopus.

KomnbloTepHbIit knacc.

CneumanusmpoBaHHas nabopatopus.

CneuvanunsmposaHHas nabopaTtopus.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCcT B o6pa305aTean0M npouecce NpuMeHsATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.02
"HaseMHble TpaHCMOPTHO-TEXHONOrMYeCcKe KOMMEKCh!" 1 Npodomnio NoAroToBku "AsTomobunn".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 23.03.02 - HazeMHble TPaHCNOPTHO-TEXHONOIMYECKNE KOMMIEKCHI
Mpogounb noaroToBkn: ABTOMOGMIN

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
7.1 OcHoBHas nuTeparypa:
1. CaBsenbes W. B. Kypc obuwein cdomankm [Tekct] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas gousuka:

B 3-x Tomax / V1. B. CaBenbes. - CaHkT-lNeTepbypr: aHb, 2011. - 432 ¢.(100 ak3.).
2. CaBenbes W. B. Kypc obweit gousmkum [TekcT]. T.2: SnekTpmyectBo 1 MarHetnaM. BonHbl. OnTuka. - 10-e u3g., cTep.. -

Ch6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit counsmku [TekeT]. T. 3, KBaHToBasi ontuka. AToMHasi puamka. dusmnka 1epaoro tena.
®du3rka aTOMHOro AAPa U ANEMEHTapHbIX YacTumy: y4ebHKK ans By3os: B 3 1. / U. B. Casenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 ak3.).

4. Tpocpumosa T.U. Kypc comaukm [TekcT] : yuebHOe nocobure ons MHXEHEePHO-TEXHNYECKMX CNeLnanbHOCTeR By30B /
T.W. Tpocpumosa. 10-e n3ga., nepepad. u gon .? Ekatepunbypr : ATI1, 2016. - 560 ¢.(35 ak3.).

5. Kypc comaumku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HAL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicliee
obpaszosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum poctyna:
http://znanium.com/catalog/product/375844

6. OemnayeHko B. N. dusuka [OnekTpoHHbI pecypc] : yuebHuk / B. . Oemnayenko, V. B. OemmuayeHko. - 6-e usn.,
nepepab. n gon. - Mocksa: NH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum gocTtyna:
http://znanium.com/bookread2.php?book=469821.

7.KyaHeuos C. U. Kypc gouaukn ¢ npumepamm pelweHus 3agad. 'dumamka KOHAEHCMPOBAHHOIO COCTOAHNS' [ONEKTPOHHbINA

pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatensckuii ToMcKui
nonuTexHuyecknii yHneepcmtet, 2011. - 47 c. - Pexxum poctyna: http://znanium.com/go.php?id=417650

JononHutenbHas nuteparypa:
1. BagouH [. B. ®dunauka [TekcT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BacouH. - 2-e usga., non. - KasaHb : M3an-8o

MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpexaMm. ykas.: ¢c. 445-459. - Mpun.: c. 432-444. - Pek. MO. -
B

nep. - ISBN 978-5-4233-0032-6.(100 ak3.).
2. BacouH [. B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHsoix cnew./ . b. BaduH. - 2-e nsa., gon.. - KasaHsb :

WN3g-8o MOuH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.).

3. Bpybnesckas I". B. ®usuka. MpakTukym [SnekTpoHHbI pecypc]: yuebHoe nocobue / I'. B. Bpybnesckas, . A.
MoHuyapeHko, A. B. UnbtowoHok. - Mocksa: MIHDPA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum goctyna:
http://znanium.com/go.php?id=252334

4.Opabosuy K. H. dusmka [OnektpoHHbii pecypc] / K. H. Opabosuy, B. A. Makapog. - Mockea: ®uamatnut, 2010. - 539

c. - ISBN 978-5-9221-0652-8. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5./nbtowoHok A. B. dusrka [SnekTpoHHbIi pecypc]: y4ebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oH4apeHko. - Mockea : MIH®PA-M, 2013. - 600 c. - (Beicwee obpazosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obweit domankm [OnekTpoHHbIi pecypc] : yuebHoe nocobue / K. B. KanH. - Mockea: OO0 'KYPC',
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2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgoctyna: http://znanium.com/go.php?id=443435

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 23 u3 24. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.9 ®usunka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 23.03.02 - HazeMHble TPaHCNOPTHO-TEXHONOIMYECKNE KOMMIEKCHI
Mpogounb noaroToBkn: ABTOMOGMIN

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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