Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".
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PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

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
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CNocoBHOCTbIO NPUMEHATb COOTBETCTBYIOWNIA COU3NKO-MaTEMATUYECKNIA annapar,

MEeTO4bl aHaNM3a U MOLENVPOBAHNS, TEOPETUYECKOrO 1 3KCNePUMEHTaNbHOMO
MCCnenoBaHUsS MPU PELIEHN MPOGECCUMOHANbHBIX 3aaa4

MK-1 CMOCOBHOCTbIO y4acTtBoBaThb B NnaHMpoBaHMK, NOAroTOBKE U BbINOMHEHNWN TUMOBbIX
9KCNepunMeHTanbHbIX nccnefoBaHuin No 3afaHHOM MeToanke

MK-2 crnocobHocTbio 0bpabaTbiBaTh pe3ynbTaTbl 3KCNEPUMEHTOB

Obyqarowumitcs, OCBOVBWNIA AUCLUANAUHY (MOSY/b):
JonxeH 3HaTb:

- OCHOBHbIE MOHATNSA, 3aKOHbI 1 MOLENW MEXAHWKM, SNEKTPUYECTBA N MAarHeTN3Ma, konebaHuii 1 BofH, KBAHTOBOM
doM3MKMK, CTATUCTUYECKOW COU3NKM N TEPMOONHAMUKN.

JonxeH ymeTtb:

- UCMONb30BATh OCHOBHbIE NPMEMbI 06PaBOTKM SKCNEPUMEHTANbHBIX JAHHbIX; PEWATL TUMOBbLIE 334341 N0 OCHOBHbLIM
pasgenam uavky, UCNoMb3ys METOAbI MaTEMATNYECKOrO aHanm3a; UCronb3oBaTh PM3NYECKMNE 3aKOHbI MPY aHanmae
1 peleHnn npobnem.

JlonxeH Bnanetb:

- METOLaMW 3KCMEPUMEHTANbHOMO UCCNENOBAHUS B (OU3MKE (NNaHMpoBaHUe, nocTaHoBka 1 obpabotka
SKCMNepUMeHTa).

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:

- MPUMEHSTb PE3YNbTaThl OCBOEHUS AUCLMMNINHBI B NPOPECCUOHANBHOW OEATENBHOCTH.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammbl 13.03.02 "SnekTposHepreTMka n anekTpoTexHuka (9nekTpocHabxeHne)" n 0THOCUTCS K
6a30B0oi1 (06WenpodeccnoHanbHoM) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

Ob6was TpynoeMKOCTb ANCLMNANHBI cocTaBnseT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHas paboTa - 198 yaca(oB), B TOM Yncne nekumm - 72 yaca(oB), npaktuieckme 3aHatus - 54 yaca(os),
nabopatopHble paboTbl - 72 yaca(oB), KOHTPO/b CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 306 Yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBL: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,
Pasnenbl puCUMNINHLI / MX TPYA0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. du3nyeckme oCHOBBI
1. MEXAHNK 1 6 6 6 30
Tema 2. MexaHudeckmne konebaHus n
2. BO/Hb 1 6 6 6 30
Tema 3. MonekynsapHas dusuka u
s TepMoaMHaMmKa 1 6 6 6 30
Tema 4. OnektpocTaTnka u
4. 3N1eKTPUYEeCcKmnin ToK 2 6 0 6 21
5. |Tema 5. SnekTpoamHammka 2 6 0 6 30
Tema 6. OnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 2 6 0 6 21
7. [Tema 7. UHTephbepeHuns 3 4 4 4 25
8. [Tema 8. Ondppakums 3 4 4 4 25
9. [Tema 9. MNMonapusauuns 3 4 4 4 15
10.|Tema 10. Tennosoe nanyyeHvne 3 4 4 4 15
11.[Tema 11. PoToaPPEKT. POTOHDI. 3 4 4 4 14
Tema 12. OCHOBbI KBAHTOBOWA
12. MEXAHNKY 3 4 4 4 10
13.[Tema 13. Pusmka atoma. 3 4 4 4 10
14.[Tema 14. dusuka Teeproro Tena. 3 2 2 2 10
15.[Tema 15. dusmka sgopa 3 4 4 4 10
Tema 16. duaunka aneMeHTapHbIX
16. 4acTyL. 3 2 2 2 10
Utoro 72 54 72 306

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)
Tema 1. dnanyeckue oCHOBbl MEXaHUKMN
OCHOBbI KMHEMaTUKN.

KnHemaTvka noctynatenbHoro ABuXeHns (MatepuanbHas To4ka, cMcteMa oTcHéTa, TpaekTopms ABUXEHNS, CKOPOCTb,
nepemelleHne; TaHreHumanbHoe, HopMasnbHoe 1 NoNHoe yckopeHus). KnuHematuka spatwatenbHOro AsBuxeHus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MeXy YrnoBOW U NTMHENHON CKOPOCTAMM, paBHOMEPEMEHHOE BpaLleHne
mMaTtepuanbHOM TOYKHN).

OcCHOBbI fMHAMKKMW.

| 3akoH HbloTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, CKkOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKkOHbl COXpaHEHNS B MEXaHUKE.

MexaHnyeckas pabota. KoHcepBaTuBHblE Cuibl, OTEHUMANbHAA aHeprus Tena. CBs3b Mexay CUnol 1 NoTeHUManbHo
aHeprueli. OQHOPOAHOCTb BpeMeHMW. 3aKoH COXpaHeHNs MONHON MexaHnyeckol aHeprun. OQHOPOLHOCTb
NpocTpaHcTBa. 3aKOH COXPaHEHWS MMMNYbCca MEXaHNYECKO CUCTEMBI.

MexaHwuka TBEpLOro Tena.

A
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

MomeHT cunbl. MomeHT umnynsca. KnHetudeckas sHeprus spaweHns. MoMeHT nHepumn. Teopema LWrenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKN BpaLLaTENbHOrO ABUXEHNS TBEPAOro Tena. M3oTponHOCTbL NPOCTpaHCTBa. 3aKOH
COXpaHeHns MOMEHTa MMMyfbca.

PensituBucrckas MexaHumka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 cneacTBns U3 Hero: 3ameieHne BPeMeHU, CoKpaweHne aMHbl. 3akoH
cnoxerus ckopocteit B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuyeckue KkonebaHus 1 BONHbI

MexaHuyeckue konebaHus.

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowwe konebaHus. BelHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTeprCTUKM MexaHU4eckunx BonH. YpaBHeHue beryuieit BonHbl. CTosume BonHbl. BonHoBoe ypaBHeHue. [noTHOCTb
sHepruwn. NMNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasi ousuka v TepmoanHamMmKa

MonekynspHo-kuHeTndeckas teopmsa (MKT) ngeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNS naeanbHOro rasa.
Ddusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa cBoboaHOro npobera Monekyn.

®dyHkummn pacnpeneneHus Makcsenna n Bonbumana.

PacnpegneneHune monekyn no ckopoctam. dyHkuma pacnpeneneHmsa Makcsenna. bapometpuyeckas coopmyna.
PacnpegneneHune monekyn no sHeprusam. dopmyna bonbumana.

OcHoBbI TEPMOANHAMUKM.

| Hauano TepmoanHammku. Pabota rasa. TennoémkocTtb rasa. CteneHn csoboapl Monekyn. AgnabaTnyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3neKTpU4eCcKUn ToK

OneKkTpuyeckoe none B Bakyyme.

CoiicTBa anekTpuyeckoro 3apsiaa. 3akoH KynoHa. Hanpsixx&HHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [poBogHuKN.

OnekTpuyeckoe none B BELECTBE.

MonspHbie 1 HenonspHbIe AN3NEKTPUKK, MX nonapusauus. MonapusosaHHOCTb. Teopema [faycca ans guanekTpuka.
ONeKTPOEMKOCTb. SHEPrMsA INEKTPUHECKOrO NONS.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna n nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 Yy4acTKOB B MHTErpanbHOM 1 anddpepeHumansHon goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, rasax, B Bakyyme.

Tema 5. dnekTpoauHammuka

MarHuTHoe none B Bakyyme.

MHaoykums mardmTtHoro nonst. Cuna AmMnepa. MarHutHblli MoMeHT. 3akoH buo-CaBapa-Jlannaca. Linpkynauus Bektopa.
Cwvna NopeHua. [1BnxeHne 3apsna B MarHUTHOM norne.

MarHuTHblin noTok. Teopema Maycca. PaboTta MarHUTHOro nons. AnekTpoMarHnuTHas nHaykums. Mpasuno JleHua. 3akoH
®dapapes. VIHoykTneBHOCTL. CaMonHOYKUNS.

MarHuTHoOe none B BewWecTBe.

MarHeTtukn. HanpsixxeHHoCTb MarHuTHoro nons. Linpkynsauus sektopa

Mpupona marHeTnama. deppomMarHeTvku. SHEPrms MarHUTHOrO MONS.

OcCHOBbI TEOPUN 3NEKTPOMArHNTHOMO MONS.

Buxpesoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON n guddpepeHumanbHOn
doopmax, nx PnU3nyecKmim CMbICH.

Tema 6. BnekTpoMarHUTHble KonebaHus U BOMHbI

OnekTpoMarHMTHble KonebaHusl 1 BONHbI.

OnekTpoMarHuTHble BOMHbI. ['eHepaums aneKTPOMarHUTHbIX BOMH. YpaBHEHME aNekTPOMarHUTHbIX BOMH. [padpnueckoe
n306paxeHne aNeKTPOMarH1THoON BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONH. BonHoBOE ypaBHeHMWe ©
CKOPOCTb PacrnpoCTPaHeHWst 3NEKTPOMArHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOSH.

Tema 7. UHTepcpepeHLUs
WHTepbepeHuns ceeta.
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

CoBpeMeHHble NpencTaBneHuns o ceeTe. KorepeHTHOCTb CBETOBbIX BOMH. YCNOBUSI MaKCUMyMa 1 MUHUMYMa
nHTepgoepeHumn. IHTepdpepeHLns ceeta oT pa3nnyHbix 06bekToB. PacyeTt nHTepdepeHLMOHHON KapTUHbI OT ABYX
KOTE€PEHTHbIX MCTOYHMKOB. Cnocobbl HabnoaeHns uHTepdepeHunmn ceeta.llpuMeHeHnst UHTePgIEPEHLIMN.
NHTepdoepomeTpsl.

Tema 8. Oudopakums
Oudppakuns ceeta.

MNpvHumn lMoitreHca-PpeHens. MeTtoa 30H PpeHensi. O6ocHOBaHUE NPAMONMHERHOCTI PACNPOCTPAHEHUS CcBETA MO
BO/HOBOW Teopun. Odudppakumm dpeHens u dpayHrogepa oT pasnmyHbix 06bekToB. AungpakumoHHas peleTka.
dopmyna anpakUMOHHON peweTkn. KayeCTBEHHbIN U KONMYECTBEHHDBIV CNeKTpanbHbI aHanna. Paspelwatowas
CNocoBHOCTb ONTUYECKUX MPUBOPOB.

Tema 9. Nonspnsaums
Monapusauns n gucnepcums ceeta.

EcTtecTBeHHbI U Nonsipu3oBaHHbli cBeT. 3akoH Mantoca. Crnocobbl nony4eHust NoNsipM3oBaHHOrO cBeTa. 3aKoH
BptocTepa. [BoiiHoe nydenpenomneHne. ONTMYeCcKn akTMBHbIE BEWECTBA. VICKyCCTBEHHAS ONTMYECcKas aHN30TPONUS.
Sueika Keppa. BpaweHnue nnockocTtu nonsipusaumn. Caxapumetpbl. lMornowexve n paccesiHue ceeta. ducnepcus
cBeTa. ONeKTPOHHas Teopus ancnepcumn ceeta.

Tema 10. Tennosoe usnyyeHue

rlpOTI/IBOpe‘-II/IFI Knaccuyeckom husnkn. I/I3nyqu|/|e 4YepHoro Tena. OnNeMeHTbI KPpUCTannoonTukun. SﬂeKTpOOI'ITI/ILIeCKI/Ie n
MarHUTOONTUYECKNE SBNEHUS. DNEeMEHTbl HEIMHEAHON ONTUKN: caModokyCcupoBKa CBeTa, reHepauus rapMoHuK,
napamMmeTpuyeckmne npouecchbl, BbiIHy>XXeHHOe paccesHune. OépameHme BOJIHOBOro (ppoHTA. I'Ionyqume CBEPXKOPOTKUX
CBETOBbIX NMMYNbCOB.

Tema 11. doToadpheKT. POTOHDI.

doToanekTpudecknii adpgpekT. CTabunbHOCTbL U pasmMepbl aTOMOB. MPYHLMM MUHUMAIBHOTO BO3AEWCTBUS B MPUPOAeE.
MocTosiHHas MnaHka. OnbiTel CTonetoBa. dopmyna SiiHWTeNHA 4Na BHewWwHero dooToaddpekta. PeHTreHoBCKMe Nyyu.
Lundpbpakums peHTreHoBCKUX Nlydei. DoToHbI. DHeprusa n nMnynbc gpoToHa. CeetoBoe AasneHune. OnbiThl Jlebenesa.

Tema 12. OcHOBbl KBaHTOBOW MeXaHUKH

unoTesa ne bpowins. dudppakumsi aneKTpoOHOB 1 HEWTPOHOB. MukpoyacTiua B 04HOLWENEBOM NHTEPCDEPOMETPE.
CooTHolweHue HeonpeneneHHocTen. OLueHKa SHeprMm OCHOBHOrO COCTOSIHWS atoMa BOAOPOAA U SHEPTUMN HYNEBbIX
konebaHuii ocumnnsitopa. TyHHENbHbIA 3dpdeKT. BonHOBbIE CBOMCTBA MUKPOYACTML, U COOTHOLEHUS
HeonpeaeneHHocTek. Habopbl 0AHOBPEMEHHO N3MEPVMbIX BENYUH.

Tema 13. dusuka atoma.
®dunsuka atoma.
MocTynatbl Bopa. OnbiT PpaHka u Mepua. ATom Bogopoaa no bopy: ctaumoHapHble opbuThl, SHEPrus, CNekTp

nany4eHns. ATOM BO4OPOaa B KBAHTOBOW MEXaHUKe: KBAHTOBbIE YMCNa, CNEKTP U3Ny4eHus, npasuna otbopa, CrvH
anekTpoHa. PepMuoHbl u 6030HbI. MpuHUMN Maynu. Mepuoanyeckas cuctema anemMeHToB MeHoeneesa.

Tema 14. ®nsuka TBEpPOOro TeNa.

CTpoeHune kpucTannos. SKCnepuMeHTanbHble MeToObl UCCNEeA0BaHNS KpUCTannoB. TodeyHble aedekTbl B Kpuctannax.
KpaeBble 1 BUHTOBbIE gMcnokaumy. Jucnokaumm n nnacTmYHoCTb. AKYCTUYECKME U ONTUYECKME TUMbI KonebaHwni
KPMCTaNNNYecKon peweTkn. SKCnepuUMeHTarnbHble METOAbBI UCCNENOBaHNSA konebaTenbHOro CnekTpa KpUcTanmos.
MNMoHsaTMe 0 OHOHAX.

Tema 15. ®dusuka appa

ATOMHOE 94p0

CTtpoeHne atomHoro sgpa. Monenu aapa. SHeprus ceasu. JedekT maccehl. daepHole peakumn. PaonoakTueHble
npespatweHns saep. Peakumns agepHoro aenenus. LlenHas peakuusi neneHus. SoepHolin peaktop. Maes 6puaepHoro

peakTopa. MNpobnema NCTOYHMKOB 3HEpPrun. TepMOSIAEPHbIA CUHTE3. DHeprusa 38e34. YNpaBnseMblii TepMosiaepHbIN
CUHTE3.

Tema 16. du3nka anemeHTapHbIX YacTUL,.

WNepapxus cTpykTyp matepumn. HacTtuubl 1 aHTryactulbl. dusmdeckuii BakyyM. CtaHoapTHas MOLENb NEMEHTaPHbIX
yactuu. KBapku, NenToHbl U KBAHTbI (PyHOAMEHTAbHbIX Nnonel. PyHaameHTanbHble B3anMoaencTaus. AgpoHbl. Saopa
atomoB. AToMbl. Monekynbl. Makpockonuyeckne COCTOSIHUS BELECTBA: rasbl, XULKOCTH, Nna3ma, TBEpAble TENa.
MnaHeTbl. 3Be34bl. BellecTBo B 3KCTpEManbHbIX YCNOBUsX: Benble KAPNMKW, HEWTPOHHBIE 3BE3[bl, YEPHbIE AbIPbl.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"
MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
Cemectp 1
TeKyLLMI KOHTPO/Ib
1. dPuU3nyeckme OCHOBbI MEXAHWUKN
1 Kgg;gganaﬂ OriK-2 2. MexaHuyeckue konebaHnst U BONHbI
P 3. MonekynsipHas usmka v TepmoamHammka
1. dun3nyeckme OCHOBbI MEXAHUKN
2 NabopatopHbie OrikK-2 2. MexaHunyeckune konebaHusl 1 BONHbI
paboTbl
3. MonekynsipHas pusvka n TepmoamHammnka
lMucbmeHHoe 1. PuU3nyeckme OCHOBbI MEXAHWUKN
3 |oomawHee 3aganue |OMK-2 2. MexaHuyeckue konebaHns U BONHbI
3. MonekynsipHas pusmka n TepmoamHammka
OK-7, OMnK-2, MK-1,
Ok3amMeH AK-2
CemecTp 2
TeKyLLMI KOHTPO/Ib
4. dnekTpocTatuka n anekTpu4eckmin ToK
1 Kgg;gganaﬂ OriK-2 5. OnekTpoanHammka
P 6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
4. OnekTpocTatuka u aneKTpUYEeCcKmin ToK
2 ﬂ:ggijoprle OriK-2 5. OnekTpoanHammka
P 6. OnekTpoMarHuTHole konebaHus 1 BOMHbI
lMncbmeHHoe 4. dnekTpocTatuka u aneKTpru4eckmin ToK
3 |oomawHee 3agaHue |OMK-2 5. OnekTpoanHammka
6. dnekTpoMarHUTHble KonebaHns 1 BOMHbI
OK-7, OlnK-2, TK-1,
3ayer AK-2
CemecTp 3
TeKyLL U KOHTPO/Ib
7. NHTepdbepeHuus
8. Ondbpakuns
1 Kgg;gganaﬂ OriK-2 9. MNonsipnzauns
P 10. TennoBoe nany4yeHune
11. doToachbdpekT. POTOHbI.
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
7. NHTepdbepeHuus
8. dndbpakums
2 ﬂ:gngjToprle OriK-2 9. Nonsipusauns
P 10. Tennosoe nany4yeHune
11. doToahhekT. POTOHbI.
12. OCHOBbI KBAHTOBOW MEXAHWKM
MncbmeHHoe 13. ®usmka artoma.
3 |oomawHee 3agaHue |OMK-2 14. ®uaunka TBEpHOro Tena.
15. ®usmka agpa
16. dusmnka sanemMeHTapHbIX YacTuL.
OK-7, OnK-2, MK-1,
Ok3ameH AK-2

6.2 OnucaHue nokasartenen v KpuTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax nx coopMmpoBsaHus,
onucaHue LLKan oLeHMBaHUS

Kputepum
®opma OLLeHUBaHUA 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTtp 1
TeKkyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble owmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHauynTenbHble MNpoLeMOoHCTpMpOBaH  |ypoOBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbINMOMHEHUIO |[KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
NabopaTopHble |O6opynoBaHve n O6opynosaHue n O6opynosaHue n O6opynoBaHue 1
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCMOMb30BaHbI [METOAL! HACTUYHO MEeTObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  [npasunsHo. MNposeneHa |[MposieneHa
TeopeTumyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBbikU  |NOArOTOBKA. MOAroToBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMmble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUs 4acTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoiit paboTbl |nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO HE COOTBETCTBYET €€
LensM. LensmM. COOTBETCTBYET €€ LensM.
uensm.
MNMucbMenHoe  ([MpasunbHO BbiNONHEHbI [[1paBnnbHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbINOMHEHbI
JoMallHee BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 3
3agaHue MpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByIOT MponemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTBytoT cepbé3aHble owmnbKu. Hey0OBNEeTBOPUTENbHbIN
BNageHNs MatepuanoMm. (HesHaunTenbHble MNpoLeMOoHCTpMpPOBaH  |ypOBEHb BNageHNs
MposiBneHsbl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBOCX0AHbIE MpooeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposiBneHs
CnocobHoCTM XOpOLWWiA yPOBEHb mMarepvanom. He[oCcTaTo4HblE
NPVUMEHNATb 3HaHNA 1 [BnapgeHus matepmanoM. |[posiBneHbl HU3KKe cnocobHoCcTM
YMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH NMPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a0aHWIA.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemMaTmyeckoe u y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
Matepwvana, yMeHue npenycMOTpeHHble JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCcMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpasunncs ¢ nporpamMmoii 3aaaHuii u
nporpamMMoii, ycBoun  [pekoMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy U|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByyeHNe
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (UM NPUCTYNUTb NO
LONONHNTENBHO cnucTeMaTnyecKuii OCHOBHOI N1TEpaTypoi, |oKoOHYaHUK
nmTepaTypoi, XapakTep 3HaHWUli Mo |peKOMeH10BaHHOM YHUBepcuTeTa K
pPeKOMeHA0BaHHOM OVCLUUNNHE U nporpammoii npodbeccrmoHanbHoi
nporpammoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U1 npwu 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOSIHEHNN COOTBETCTBYIOWEN
UX 3HAYEeHUU Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX OMCLUNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKMe LesiTeNbHOCTY. 3HAHUAMU Onst UX
crnocobHocTn B yCTpaHeHns nog
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHNK npenoaasaTernsi.
y4ebHO-NporpaMmMHoro
Matepvana.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbl  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MponoemoHcTpupoBaH
BbICOKWIA YPOBEHD MpucytcTBytoT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHs.l ownobKu. YIOOBNETBOPUTENbHBIA  [MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTK
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTOoIbl UCMONb30BaHbl | 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.

3AEKTPOHHELBH
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,ElCTOFILI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbiNOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
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cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHoe  |MpaBUNbHO BbINOMHEHBI |[pPaBMIbHO BbINONHEHA (3a4aHus BbINMOMHEHbl  (3aAaHns BbINOMHEHD
fLoMallHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3agaHue 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 XOpOoLWWnii ypoOBEHb 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, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3
Tembl:

. KnHemaTuvka maTepuanbHol TOHKK
. [lnHammka maTepranbHON TOHKM
. MexaHu4eckas paboTa u aHeprus

. MexaHvka TBEpaoro tena

. Penatneuctckasa mexaHmka
. MKT naeanbHoro rasa

. YlBneHns nepeHoca

. OCcHOBbI TEPMOAUHAMUKN

. MexaHuyeckmne konebaHus

O©Ooo~NOOOThWN =
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10. MexaHu4yeckne BOMHbI

11. SnekTpmyeckoe none B Bakyyme
12. nanekTpukmn

13. NpoeoaHukn. KoHgeHcatopbl
14. DHeprvs 3apsaXeHHbIX CUCTEM
15. OnekTpryecknii ToK

16. MarHnTHoe none B Bakyyme

17. MarHuTHoe none B BELWECTBE
18. OnekTpoMarHNTHasa NHOYKUNS
19. SnekTpoMarHNTHble konebaHus
20. OneKTPOMarHNTHbIE BOJHbI

MNpumMepbl 3a0aHWiA:

3apgaya 1. Ban B BuAe CnOWHOroO LunmHapa maccoi mi1=10 Kr HacaxeH Ha ropu3oHTanbHy ocb. Ha umnuHap HamoTtaH
WHYp, K cBOBOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmm yckopeHuem a byaeT onyckatbcs rups,
ecnu ee NpeaocTaBUTL camoli cebe?

3apava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BbICTPEN BEPTUKANbHO BBepX. OnpeaenunTs BeiCOTY h, Ha
KOTOPY!O NogHMMaeTcs nyns maccoi m=20 r, ecnv NpyXxunHa xecTkocTbio k=196 H/M Bbina cxarta nepen BbICTPENOM Ha
x=10 cM. Maccoli npyXuHbl npeHebpeub.

3apgaya 3. PakeTa yctaHOBNEHa Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMANbHON CKOPOCTM V1, COOBLEHHOW pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoOMe CWibl rpaBUTaLUMOHHOrO B3aMOOENCTBUS PaKeTbl U 3eMu,
npeHebpeyb.

3apnava 4. Konba BMecTumocTbio V=300 cM2, 3akpbiTasi NpobKol C KpaHOM, COLEPXMT pas3pexXeHHblid Bo3ayx. [ns
N3MepeHUst faBneHns B Konbe ropnbiko Konbbl NOrpy3niv B BOLY Ha HE3HAYUTENbHYIO FyOUHY 1 OTKPbIIK KpaH, B
pesynbTate Yero B konby Bowna Bofa maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasneHue p B konbe, ecnm
aTMocdpepHoe aasneHne p0=100 kla.

3apnaya 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcs non nasneHmem p1=200 kMa. a3 Harpenu cHavana npwu
MocTOsIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npwu NocTosiHHOM obbemMe Ao faeneHusi p2=500 klMa. MoctpouTtsb
rpagouk npouecca u HanTtu: 1) nameHeHne AU BHyTpPeHHe aHeprum rasa; 2) CoBepLieHHyo UM paboTy A; 3) KonnM4ecTBo
TennoTbl Q, NnepeaaHHoe rasy.

2. JlTabopatopHble paboTbi

Tembl 1, 2, 3

NabopatopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIEHNE NPOBOAHUKA.

NabopaTopHas paboTa 2. OnpeaeneHne yCKOPEHUs CUbl TAXECTV Npu CBOOOLHOM NafeHnmn Tena.

NabopatopHas pabota 3. OnpeneneHme MOMEHTa UHEPLIMI METANNIMYECKIMX KOELL C NMOMOLLbI0 MasiTH1Ka Makceenna
NabopatopHas paboTta 4. iayveHune konebaHnii MaTeMaTMyeckoro 1 oruanyeckoro MasiTHUKOB

NabopatopHas pabota 5. OnpeneneHne OTHOWEHMS TeNNOeMKocTel rasa metogoM KnemaHa- Ilesopma.
NabopatopHas paboTta 6. OnpeneneHne BA3KOCTM Xnokoctn metogom CTokca.

NabopatopHas paboTta 7. ViccnefoBaHne 3aBUCMMOCTM BS3KOCTU XUAKOCTA OT TemMrnepatypbl 1

KOHLIEHTpaLMK Ha WaprkoBOM BUCKO3MMETPE.

NabopatopHas paboTa 8. ViamepeHne paclumpeHns TBepabiX Ten 0T Temnepatypbl

Na6opatopHas pabota 9. ViccnenosaHne TpeHus.

NabopatopHas pabota 10. NamepeHne ckopoCcTy 3ByKa B TBEPLAbIX TeNnax.

3. NMucbmeHHoOe aomallHee 3apaHue

Tembl 1, 2, 3

MNpumep 3apnaHus.

1. Haiitn 06bem (B M3) v Moneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.HainTn konn4yecTBO BeweCcTBa V (B MO/b), ECNN €ro Macca pasHa m.

3. Haintn maccy ogHoro atoma (B Kr) 4aHHOro BellecTsa.

4. KoHueHTpaums Monekyn rasa pasHa n, CpeaHsas KMHeTUYeckas sHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MNOCT..
HanTtn naesneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHas KMHeTN4Yeckas sHeprus NocTynatenbHOro ABMXEeHUs MONekyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).

6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoomMTCcs ra3 Maccoi m. HailTn naBneHve rasa Ha CTEHKY
cocygna p (s la).

7. B 6annoHe o6bemoM V HaxoauTtcs ras nof AaesneHvem p npu Temnepatype toC. Halitn ero maccy m (B Kr).

8. B cMecw rasos napumanbHble fasneHus asoTa, Kucnopona n aproHa paeHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
HaBneHune 3Tol CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepartype t?C nspacxogosanv aproH macco Am . Ha ckonbko
ymMeHbwwunock pasneHue Ap (B lNa) rasa B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpoCTSaM (pacnpeneneHve
Makcsenna). Haintu Temnepartypy atoro rasa T (B K).

am PAEKTPOHHBH
Crpanmua 12 us 24. Bl YVHUBEPCHTET

S OEMALMGHHE AHATKTHHES AR CHCTEMA Ky



Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

Ok3ameH

Bonpochbl k ak3ameHy:

1. TpaekTtopus. Nepemewerne. CkopocTb. CKOPOCTb B fEKAPTOBOM CMCTEME KOOpPAMHAT.

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. MNpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHre B [eKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3AHHOW C ABUXYLWENCS TOYKON.

6. Yron nosopoTta. Yrnoeas ckopocTb. CBA3b NMHENHON U YrNOBON CKOPOCTU. YTNIOBOE YCKOPEHNE
7. OnHammka maTepuranbHoli Toukn. 3akoHbl HbtoToHa

8. dunHamuka tBepaoro Tena. LleHTp macc. 3akoH OBUXEHNS LeHTpa Macc.

9. Pabota B MexaHuike.

10. KuHeTtnyeckas n noteHUnanbHas sHepruu.

11. OCHOBHOE ypaBHEHNE OMHAMMKM BpaLATENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKM BPaLLATENBHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENBHO HEMOABUXHON OCK.
13. MOMEHT Cunbl, MOMEHT UMMynbca, MOMEHT MHepummn. KuHeTnyeckas aHeprus spaliatolerocs rena
14. 3aKoHbI COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTA MMNYNbCa).

15. MNpeobpasosaHnsa koopauHaTt Fanunes. MpuHUMN oTHocUTeNnbHOCTY Manunes

16. MocTynaTbl OiHWTelHa. MNpeobpasoBaHus koopanHat JlopeHua.

17. [InnHa n NpoMeXxyToK BPEMEHW B PENSTUBUCTCKOW MeXaHUKe.

18. [NoHATME 0OHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHUKE.

19. PenaTMBMCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. B3anMoCBS3b MaCChl U 3HEPIN B PENSATUBUCTCKON MEXaHNKE.

22. CBoboHbIE rapMoHUYeckmne konebaHms

23. 3atyxatolwme MexaHn4yeckme KonebaHus

24. BblHyXeHHble MexaHuyeckune konebaHms

25. lMpononbHbie 1 NOMNepeYHble BOMHDI

26.YpaBHEHME BOMHbI.

27.®a3o0Bas CKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOSYME BOMHBI.

29. CtatmcTnyecknii 1 TepMOANHAMNYECKUIA METOObI NCCNEeOBaHUS.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOI TeopuK (BbIBOL).
31.CpenHekBagpaTnyHas CKOpocTb. PUINHECKUIA CMbICA TEPMOAMHAMNYECKON TemMnepartypbl.
32.4ucno creneHein ceoboabl MOnekyn. 3akOH PAaBHOMEPHOIO PacnpeneneHnsl SHeprum no Yvcnam cterneHen ceobob
MOnEeKy.

33. 3akoH pacnpeneneHus MONekyn no CKOpocTaMm (pacnpeneneHne Makceenna).

34. PacnpegneneHue bonbumaHa. BapomeTpryeckas goopmyna.

35. BHyTpeHHss aHeprus. Tennota u pabota B TEPMOAMHAMYIKE.

36. [NepBoe Ha4yano TEPMOANHAMUMKMN 1 €r0 MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

37. MNepBoe Ha4yano TepMOAMHAMUKM 1 ro MpUMEHeHne K n3obapuyeckomy npoueccy. Pranyeckmii cMbicn
yH/BEepCasbHOM ra3oBon NOCTOSAHHOM.

38. lNepBoe Ha4ano TepMOANHAMUKM N €ro MPUMEHEHNE K M30TEPMNYECKOMY NpoLeccy.

39. MNepBoe Havano TEPMOAMHAMUKU 1 €r0 NMPUMEHEHME K aanabaTtnyeckomy npoLeccy.

40. OphekTmBHbIA auameTp. CpenHsasa anvHa ceoboaHoro npobera monekyn. Bpems penakcaumm.
41. YlBneHune ondodpy3nn. 3akoH duka.

42. SlBneHune TennonpoBOAHOCTU. 3akOoH Pypbe.

43. SlBneHne BHYTPEHHEro TpeHMS.

44. Kpyroeble npouecchl. K.IM. 1. Tennoson 1 XonoannbHOM MallmHbI.

45. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBOL).

46. MNepeas n BTOpas Teopema KapHo. TepMognHamMmyeckas wkana remneparyp.

47. lNpueeneHHas Tennota. YpasHeHne Knaysuyca.

48. OHTponus. CeBoncTBa SHTPOMMUU.

49. DHTpONUS naeanbHOro rasa.

50. BTopoe Ha4ano TepMoanHammkim.

51. Cratmctuyecknic CMbICN BTOPOro Havana TepMOAVHAMUKN.

52. YpasHeHue BaH-pgep-Baanbca. Nonpaekn BaH-gep-Baanbca.

CemecTtp 2

TekyLUn KOHTPONb

1. KoHTponbHas pabora

Tembl 4, 5, 6
Tembi:
3AEKTPOHHELBH
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1. dnekTpryeckoe none B Bakyyme
2. NnanekTpuku

3. MNMposogHukun. KoHoeHcaTopbl
4. DHeprusa 3apsaxXeHHbIX CUCTEM
5. OnekTpuyeckuii Tok

6. MarHuTHOe none B Bakyyme

7. MarHnTHoe none B BellecTse

8. OnekTpomarHMTHasa MHOYKUNS
9. OnekTpoMarHuTHole konebaHms
10. OnekTpoMarHUTHble BOMHbI

MNpumepbl 3a0aHwniA:

3apgaya 1. Tpm ognHakoBbix nonoxmTenbHbix 3apsana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuatensHolii 3apsn Q4 Hy>XHO MOMECTUTL B LLIEHTPE TPEYroNbHUKa, YTOObI cuna NpuTSXXeHns ¢
€ro CTOPOHbI ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apaya 2. lNonoxutensHble 3apagbl Q1=3 MkKn n Q2=20 HKn HaxonaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. OnpenennTb paboTty A', KOTOPYIO HALO COBEPLWMNTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTOsHMS r2=1 M.

3apava 3. OnekTpryeckoe none co3naHo Asymsa TodeyHbiMm 3apsagamn: Q1=30 HKn n Q2=-10 HKn. PacctosHue d mexay
3apsigamu pasHo 20 cM. OnpefennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha pacCcTosiHUN
r1=15 cm o1 nepsoro n Ha paccTosaHun r2=10 CM OT BTOPOro 3apsL0B.

3apava 4. NoteHumomeTp ¢ conpoTmeneHnem R=100 Om noakntodeH Kk uctodHnky Toka, 30C & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHue r=50 Om. OnpenennTb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEJIMHEHHOrO NMPOBOLHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPEeANHOA 0OMOTKM
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHUmnomeTpa npu OTKIOYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasiueMy Konbly paguycom R=10 cM TedeT Tok 1=80 A. Haitn MarHuTHyto nHaykumio B B
Touke A, paBHOyLANEeHHOW OT BCEX TOYEK KOMbLa Ha pacctosHue r=20 cM.

2. NabopatopHbie paboTbl

Tembl 4, 5, 6

NabopatopHas pabota 1. iaydeHune paboTbl 91eKTPOHHOro ocumanorpadga.

NabopatopHas paboTa 2. ViamepeHne yaenbHoro 3apsiga anekTpoHa.

NabopatopHas paboTta 3. MNMpoeepka 3akoHa OMa 1 N3MepeHne yaenbHOro ConpPoTUBEHNS.

NabopatopHas paboTta 4. iayyeHne pacnpeneneHns MarHUTHOro Nonst BAO/Mb OCK CONeHOMAA.

NabopatopHas pabota 5. OnpeneneHne ropusoHTanbHOM COCTaBNAOWER MarHUTHOR MHOYKLAN

MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. Iay4eHune sBneHns MarHMTHOro ructepesnca.

NabopatopHas paboTta 7. N3ydeHue 3aTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. M3y4eHune penakcaumoHHbIX KonebaHuii.

NabopatopHas paboTa 9. MaydeHune cobCTBEHHbIX KonebaHwui CTPyHbI.

Na6opatopHas pabota 10. MiccnepoBaHue Toka B BakyyMme.

3. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 4,5, 6

1. Ha HeMarHuTHbI Kapkac coneHouaa cevyeHnem S B 0MH cnoi HamotaHbl N BUTKOB NpoBonoku. nnHa coneHonpa
pasHa ¢{. HainTu nHoyktmsHocTb L (B MITH) aToro coneHoupa.

2. B marHutHom none ¢ nHaykumeii B pasHoMepHo Bpalaetcs pamka u3 N BUTKOB npoBonoku. Nnowanb pamku pasHa S,
yrno-sasi CKoOpoCTb BpalleHus paBHa w. Hantm makcumanbHyto 3.4.c. Ei,max (8 B) nHOyKunn, BO3HMKAIOLLYIO B 3TOW
paMke.

3. lNo coneHonpy ¢ ymucnom BuTkoB N TeyeT 1ok |. MarHnTHbIR NOTOK Yepes NonepevyHoe CeveHme coneHonga paseH @.
Hawntu nHgykTneHocTb L (B MKITH) aToro coneHounpa.

4. Cuna Toka B KaTywWwke NHOyKTMBHOCTM L paBHOMepHO yBenu-4nsaetcs Ha Al 3a Bpems At. Haiitn cpenHee 3HaveHne
9.4.C. camouHaykumm Es(s MB).

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTLIO L cuna Toka name-HsaeTcsa no 3akoHy |= 5t (A). Haintu 5.4.c. camMomHayKumm
Es (8 B).

6. MNpwu BbIKNIOYEHUN Lieny, coaepxallein conpotusneHre R, cuna Toka ymeHblwaeTcs cornacHo rpadouky. Hamtm
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom Bo3aywHOM (€ = 1) KOHAEHcaTOpe C NNoWaabio KaX Ao NNacTuHbl S MHAYKUNA

8. B nnockom Bo3aylwHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHNe MeHsSIeTCst No 3akoHy D=a?t . Haittm nnoTHoCTb
TOKa cMeleHns jcmell. (B A/M2).

9. ConeHownp ¢ nnowaabio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMOKN. VIHOYKLMS MarHUTHOMO NMOAst BHYTPM
coneHouga npwv cune toka | pasHa B. Haintn nugyktusHocTb L (B MITH) aToro coneHompa.
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10. ConeHong nHOyKTMBHOCTbLIO L copepxmT N BUTKOB MPOBO-NOKN. HaiTh MarHuTHbIN NOTOK Yepes nonepedvHoe
ceveHve coneHonga @ (B MkB6) npw 3apaHHoi cune Toka |.

3aver

Bonpochl k 3a4eTy:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHns an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepnosvumm nonei.

2. MNoteHuman an. ctatudeckoro nong. Cea3b HANPSAXEHHOCTM U NOTEHUMana 8. CTaTM4ecKoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nona gunons.

4. Cunosble nnHUK 3. nong. NoTok BeKTopa HaNPSXEHHOCTW 3. MOonsl.

5.Teopema OcTporpanckoro-laycca v ee NpMMEHEHMNE K BbIYUCNEHNIO HANPSXKEHHOCTU NOAS OT BECKOHEYHOM
0OHOPOOHO3aPSAKEHHOW NMIOCKOCTW.

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSXKEHHOCTU NOMS OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCNIEHMIO HAMPAXEHHOCTU NONS METanNn4YecKon capepbl.
OnekTpunyeckoe none B BEWECTBE.

8. On. none B guanekTpukax. [onsapHble n HeNONSApHbIE MONEKYNbl. M. AUMNONb BO BHEWHEM OOHOPOOHOM 3. Mone.

9. MNonsipmaauns OUANEKTPMKOB: OPUEHTALMOHHAS U AedoopmMaumoHHas. Bektop nonspusaunn. Ces3b Mexay
NMOBEPXHOCTHOWN MNNIOTHOCTBIO CBA3AHHbLIX 3aPSAA0B 1 BEKTOPOM MONSpu3aLui.

10. HanpsxeHHOCTb a1. nons B auanekTpuke. Teopema [faycca ons an. nons B aunanekTpuke. dunanektpuyeckas
NPOHNLLAEMOCTb U ee OU3NYECKNIA CMbICTT.

3.MpoBOAHUKM B 3N1EKTPOCTATUHECKOM Mone

11.MposogHvKK B 3n. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €r0 NOBEPXHOCTK).
12.CBA3b MeXay HanpsXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHUKA U MOBEPXHOCTHOM MNOTHOCTBIO 3apsA0B.
13. OnekTpoeMKocTb NPoBoAHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHLEHCaTopOB.

14.OHeprnga an. Nnong. SHepPrms CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

15. SHeprvs an. nons. SHeprus 3apsXXeHHOro NPoBOAHUKA.

4.IOCTOAHHbIN 3NEKTPUYECKMNIA TOK.

16. MNoCTOAHHbIN 31. TOK, €r0 XapakTepUCTKM 1 YCNOBNS CyLEeCTBOBaHUS.

17. MNocTosHHbIN 3n. ToK. 3akoH Oma ans uenw.

18. MNocTosaHHbIV an. Tok. 3akoH Oma B andodpepeHumansHol opme.

19. BnekTPONpPOBOAHOCTb METANNOB. SKCNEPUMEHTANbHOE 00KA3aTeNbCTBO SNEKTPOHHON NPUPOAbl TOKa B MeTannax.

20. Knaccuuyeckas Teopust anekTponpoBogHocT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua ns anekTpoHHOM
Teopum.

21. TpygHoOCTK Knaccu4eckom Teopumn NPoBOANMOCTMU.

5.MarHuTHOe none B BaKyyme.

22. MarHuTHOe none B Bakyyme. 3akoH Brno-Casapa-/lannaca v ero npumeHeHue ons pacHera MarHUTHOrO Nnons NPsIMoro
TOKA.

23. 3akoH Brno-Casapa-/lannaca u ero npumeHeHne ons pacyera MarHMTHOrO Nons B LIEHTPE KPyroBoro Toka.
24. MarHuTHOe none OBuXylerocs 3apsaa.

25. 3akoH Amnepa. [leAcTBue MarHUTHOroO NOAS Ha OBUXYWMIACS 3apsaa.

26. [1BnXeHne 3apsKeHHbIX 4acTuL B MarHUTHOM mone.

27. YckopuTenu 3apsXeHHbix Yyactul,. LInknotpoH.

28. 9dbcpekT Xonna.

29. 3aKOH MOMHOro TOKa AN MarHUTHOrO MONS B BakyyMme.

30. MarHuTHOE none coneHomaa v Toponga.

31. PaboTta no nepemelLeHnto NPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.

6.MarHnTHoe none B BelECTBE.

32. MarHuTHOe none B BelecTse. MarHWTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

33. lna n napa MarHeTu3m.

34. HamarHunyeHHocTb. MarHMTHOE none B BEWeECTBeE.

35. 3aKoH NoOAHOro ToKa AN MarHUTHOrO NONS B BELeECTBE.

36. ®eppomarHeTMkn, UX CBOMCTBA M MX NpMpoaa.

7.0OCHOBbI TEOPUN 3NEKTPOMArHUTHOrO MONS.

37. OnekTpomarHutHas nHaykums. Onbitel @apages. MNpasuno NleHua.

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHayKLUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NInaykTnBHOCTb KOHTYpa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna v nx aHanms

8.9nekTpoMarHnTHble konebaHus.

44. dnekTpuyeckuin konebatenbHblin KOHTYP. CBOBOAHbIE 3N1EKTPOMArHUTHBIE KOonebaHus.
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45. SnekTpuyeckuii konebatenbHbln KOHTYP. CBoGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHust konebaHms.
46. dnekTpuyeckmnii konebatenbHblil KOHTYP. BbIHyXAeHHbIE 9N1EeKTPOMarHUTHbIe KonebaHus.
9.9neKkTpoMarHNTHbIE BOJHBI.

47. CBoWiCTBa 3NEeKTPOMarH1THbIX CBOWCTB

48. DHeprus aneKkTpoMarHMTHbIX BOMH.

49. NanyyeHne aneKTpu4ecKoro omnons.

50. Lkana anekTpoMarHMUTHbIX BOMH.

Cemectp 3

TekyLU KOHTPONb

1. KoHTponbHas pabora

Tembl 7, 8,9, 10, 11

TeMmbi:

1. iHTepdepeHuns ceeta
2. Ondppakums ceeta
3. MNonsipusauns ceeta
4. OOTOHDI

5. Tennosoe n3ny4eHne
6. Teopwns atoma bopa
7. doToadpdoekT

8. BonHoBble cBolicTBa YacTumy,
9. PaguoakTneHOCTb

10. dopo atoma

3apaya 1. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NIEHKON, NoKasaTenb NpenoMneHns n2
BellecTBa KOTOpon paseH 1,4, nagaet HOpManbHO NapannenbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblin cBET MakcuMManbHO ocnabneH BcneacTeme UHTepdepeHumm. Onpenenutb TONWKHY d NAEHKU.

3apgadya 2. Ha wenb wrpunHon a=0,1 MM HOpManbHO NagaeT napannenbHbIA Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
ncrtoyHuka (A=0,6 Mkm). OnpenenuTb WNPUHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, NpoeLnpyemMon ¢
MOMOLUbIO NINH3bI, HAX0ASWEeNCa HeNOCPEeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosaHUN L=1 M.
3apgadya 3. CteneHb nongapusaummn P yactuyHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakCMMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3apava 4. C noBepxHOCTM caxu nnowanpto S=2 cm2 npu temnepatype T=400 K 3a Bpems t=5 M1H nanyyaetcs saHeprus
W=83 [1x. OnpenennTb KOadMLIMEHT TEMNOBOr0 N3NYy4EHNS € CaXW.

3apava 5. [1Ba NCTOYHMKA U3MYyYaloT CBET C ANNHON BOMHbI 375HM 1 750 HM. HaiTn OTHOWEHWE NMNYNbCOB (POTOHOB,
N3My4aeMbIX NEPBbLIM N BTOPbIM NCTOYHNKOM.

2. JlTabopatopHble paboTbi

Tembl 7, 8,9, 10, 11

NabopatopHas pabota 1. MIaydeHune siBneHns nHTepdepeHLmn.

NabopatopHas paboTa 2. VaydeHne andopakuum ceeta.

Na6opatopHas paboTta 3. I3ay4eHne 3aKOHOB TEMNOBOr0 N3NYy4YEHUSI.

NabopaTopHas pabota 4. N3yyeHue sBneHns gootoacpdpekTa.

NabopaTopHas paboTa 5. OnTuyeckas aHM30TPONUS MO BIUSHAEM BHEWHMWX BO3LEACTBUIA
NabopatopHas paboTa 6. SKcnepuMeHTanbHoe noaTeepxaeHne noctynaros bopa.
Na6opatopHas pabota 7. OnbiT PpaHka u Mepua

NabopatopHas paboTa 8. CnekTp atoma Boaopoa.

NabopatopHas pabota 9. O3HakoMneHne ¢ paboToi rasoBoro nasepa.

Na6opatopHas pabota 10. iamepeHne ckopocTu cBeTa C NOMOLLbIO N1a3epPHOro0 CeHcopa ABUXEHMS.
3. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 12,13, 14, 15, 16

Mpumep 3anaHus.

1. OnpenennTb YNCNO HYK/IOHOB B SApe aToMa HaTpus.

. OnpenennTb YNCNO NPOTOHOB B SAPE atoma Meaw.

. OnpenennTb YNCNO HENTPOHOB B SIAPE aTOMa aproHa.

. HaiAitn oTHOWweHWe onameTtpa sapa n3otona Meny K gmameTpy sapa atoma xenesa.

. HaiAitn oTHOWweHWe Macchbl sapa n3otona yrnepona kK Macce siopa atomMa Xenesa.

. Haiitn oTHoWweHWe 3apsna aapa ypaHa K 3apsgy aapa atoma xenesa.

. Haiitn paguwyc snpa anementa, ecnn RO =1,3710-15m.

. Haintn sHepruio cesa3m agpa atoma ypaHa Ecesasu (B MaB).

. Hantn sHepruio cesasn Ecesasn (B MaB) sopa ¢ maccorn msi.

10. HaiAitn yoenbHyto aHepruio cBs3m Ecesasm aapa ¢ maccon ms.

Ok3ameH

O©oo~NOOOTLRhWN
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Bonpochbl k ak3ameny:

1. PacnpocTtpaHeHue ceeTa Yyepes rpaHuiuy OByx cpeg.

2.WHTepepeHuus ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. Ycnosre nHTepgePEHLNOHHOr0 MakCuMyMa 1 MUHUMyMa.

5.UHTepdepeHuns ceeta. Pacyet nHTepdepeHUNOHHOM KapTUHbI OT ABYX UCTOYHWUKOB.
6.HTepdepeHLms cBeTa B TOHKMX MNEHKAX.

7. Ondppakuns ceeta. MpuHumn MNolireHca-dpeHens.

8. Metopn 30H ®PpeHens.

9.0undppakuma dpeHens Ha Kpyrnom oTBEPCTUN.

10.Ondppakums PpeHens Ha Kpyrnom gucke..

11. Ondppakumsa dpayHrodepa Ha ANPPaKLMOHHON peleTKe.

12. dndppakums Ha npocTpaHcTBeHHoN peweTke. Popmyna Bynbdpa- Bparra
13.0ucnepcns ceeTa. ANeKTPoHHAs TEOpUs amucnepcun ceeta.

14. MNonspusauns ceeTa.

15.CteneHb nongpmsaunn.

16. 3akoH Manioca.

17.[0BonHoe nydyenpenomneHune. VIckyCTBeHHas onTmyeckas aHn3oTponums.

18. Tennosoe nanyyeHve n ero xapaktrepmctukn. 3akoH Kupxroda.

19.3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns BuHa.

20.I'vnoTe3a lNMnaHka. ®opmyna lNMnaHka.

21.PoToadhheKkT.3akoHbI PoTOIdDEKTA.

22.YpaBHeHWe DiHwWTelHa ons BHeWwHero ooToaddekTa.

23. OnbiTol Jlebenesa. JasneHue ceeTa.

24.BonHoBoe 00bsicCHeHWE LaBNeHUs cBeTa.

25.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

26. OdbgpekT KomnToHa.

27.KopnyckynspHo-BONHOBOW Ayann3m CBONCTB BelecTea. Popmyna ae bpownns.
28.CooTHoweHve HeonpeaeneHHocTen. CneacTens 3 COOTHOWEHUIA HeONPeaeNeHHOCTEN.
29.BonHoBas dyHKUNS 1 ee CTaTUCTUHECKUNIA CMbICTT.

30.061wee ypaBHeHue LLpennHrepa. YpaBHeHue LWpeanHrepa ans ctaumoHapHbIX COCTOSIHUIA.
31. MNpUHUMN NPUYMHHOCTY B KBAHTOBOW MeXaHuKe.

32.CBobopgHas yacTtmua.

33.Yactmua B 04HOMEpPHOW NPSIMOYroNbHOW " MOTEHUMaNbHON sme".

34.Mpoxox AeHne YacTuLbl CKBO3b NOTeHUManbHbIl 6apbep. TyHHENbHbIR 300geKT.
35.KBaHTOBbIV rapMOHUYECKMNIA OCLIMANSATOP.

36. MoMeHT nmnynbca B KBaHTOBOW MexaHuKe

37.AT1om Bomopoaa. KeaHToBsble ynicna.

38.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CNMHOBOE KBAHTOBOE YUCHO.
39.MprHUMN HEPa3NNYMMOCTIN TOXOECTBEHHbBIX HYaCcTuUL,

40.MpuHumn Maynn. PacnpeaeneHne anekTPOHOB B aTOME MO COCTOSIHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KoMbnHaLMOHHOE paccesiHe ceeTa.

42 BbiHyxgeHHoe nsnydenue. MpuHumn getanbHoro pasHosecus. dopmyna lNMnaHka
43.JTazepbl

44.9nemMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHune anekTPOHOB NMPOBOAMMOCTY B METANNE N0 3HEPrusiM npu abcontoTHOM Hyne. SHeprus depmu.
BnusHue TeMnepatypbl Ha pacnpeneneHne aneKTPOHOB NPOBOAVMOCTI B METaN/E Mo SHEPrusim.

46. Teopus TennoemkocTen ditHwTeHa, Oebas.

47. DHepreTuyeckune 30HbI B Kpuctannax. PacnpeneneHme anekTpoHOB MO SHepreTnyecknm 3oHam. BaneHtHas 3oHa n
30Ha nposoaMMoCTU. MeTtannbl, AU3NEKTPUKU 1 NONYNPOBOLHMKM.

48. MonynpoBoaHmk.CoBCTBEHHAS U NPUMECHAs MPOBOAUMOCTb MOJYNPOBOLHUKOB.

49. Pabota Bbixona. KoHTakTHast pa3HOCTb NOTEHLMANOB.

50. KOHTaKkT 3n1eKTPOHHOro 1 AbIPOYHOr0 MOMYNPOBOAHNKOB (P-N NEpexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
51. OcHOBHble CBOWCTBA 1 CTPOEHWE S4pa.

52. OHeprus ceaau saep.

53. SlnepHble cunbl.

54. PagnoakTMBHOCTb. Buapl pagnoakTMBHOro U3ny4eHuns.

55.YpoBeHb anemMeHTapHbIX H4acTul,.

56. PyHOaMeHTanbHble B3aMMOOENCTBUS.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOns AesATeNbHOCTU, XapaKTepu3yoLLLMx aTtanbl opMUpPOBaHNA KOMNEeTeHL U 6annos
Cemectp 1
TeKyL it KOHTPOIb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEepKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 1 10
BbINO/HAETCSA B MMCbMEHHOM BUAe 1 coaértca npenogasarento. OueHnsatoTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYeCkme cnocobHOCTH, BnaaeHme
MeTodaMu, yMeHMWsl N HaBblKK, He0BXoauMble NS BbINOHEHWS! 3aAaHNIA.
NabopartopHble (B ayantopun, oCHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 2 30
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNoruni. OLEeHMBaIOTCA 3HaHNe mMaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HABbIKK MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHOM obnacTu.
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TEoPEeTUIECKNX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaétcs npenogasatento. OLeHMBAOTCS BNaAeHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeToAamMm, YMEHNs 1 HaBblKu,
HeO6XO,EI,I/IMbIe ONs BbIMNONHEHNS 3a0aHWNA.
Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOLMTCS B YCTHOM MNM MMCbMEHHOW hopme no buneTtam, B KOTOPbIX
cofepxaTtcsl BOnpochkl (3aaaHust) no Bcem Temam kypca. Obyyatowemycst naércs
BpeMs Ha noarotoeky. OLueHnBaeTCs BNageHue MateprasnoMm, ero CUCTEMHOE
OCBOEHIWE, CMOCOBHOCTb MPUMEHSTb HYXHbIE 3HAHNS, HABLIKW 1 YMEHUS NPW
aHanuae NPobneMHbIX CUTYaLMIA N PELIEHUN NPAKTUYECKNX 3aLaHWIA.
CemecTtp 2
TekyLLUA KOHTPONb
KoHTponbHas [KoHTponbHas pabota NpoBOAWNTCS B Yackl ayaMTopHOi paboTbl. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEpPKU YCBOEHUS NPoiaeHHOro Matepumana. Pabota 1 10
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.
NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, 0Byyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 30
NPaKTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCA 3HaHUe mMaTepuana um
YMEHME NPUMEHSTb €ro Ha NPaKTWKe, YMEHWUS 1 HaBbIKK MO paboTe ¢
o0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeMETHO obnacTu.
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomauiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3alaHue cnaércs npenogasatento. OueHMBalOTCS BNageHWe Matepranom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbIMOMHEHWS 3a0aHWA.
SAEKTPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TeKyL i KOHTPONb

KoHTponbHasi |KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 10
BbINOSIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBaloTCs
BnafeHve matepuanom no teme paboTbl, aHANUTUYECKMEe CNOCOBHOCTY, BnaaeHme
METoaaMU, YMEHWNS U HaBblkW, HE0BX0OMMbIE A/151 BbINOMHEHNS 3a0aHUIA.

NabopatopHble (B ayantopun, ocHaWEHHON CoOTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbMeHHoe  [Obyyalowmecs nonyyaloT 3a4aHue Mo OCBEWEHNIO ONpPenenéHHbIX TEOPETUYECKMX
JomatiHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeINoONHAETCS NMMCbMEHHO AoMa Y 3 10
3alaHue cnaétca npenogasarento. OueHnBalOTCS BNaAeHne Matepuanom no teme
paboTbl, aHANNTUYECKUE CNOCOBHOCTU, BNafeHne MeToaamMm, YMEHNS 1 HaBblKu,
HeobxoauMble 4Ns BbINOMHEHWS 3aAaHNIA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3anaHumsl) no Bcem TemMam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNaaeHue MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA Npun
aHannase NpobneMHbIX CUTyaunin U PeeHN NPaKTUYECKNX 3aAaHniA.

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbl (MOoYNs) NpeanonaraeT U3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHust HayyHor 6ubnmoTekoi.

ONeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHLUMOHHO 13 Nio60i TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHWMKN NevYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Cagenbes W.B. Kypc obuei gouanku. B 5-n 11. Tom 1. MexaHuka [9nekTpoHHbIn pecypc]: ydebHoe nocobue / . B.
CasenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc o0bweli domavku. B 5-u 1. Tom 3. MonekynspHas conauka 1 TepMoanHaMuka [SnekTpoHHbIi pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CankT-lNeTepbypr: laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duauka. MpakTrkym Nno peleHunto 3agay [SnekTpoHHbIA pecypc]: yuebHoe nocobue / 1. N1. Mhagkos [u gp.]. ?
CaHkT-lMeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013
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9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

Bug pa6ot

Metoaunyeckue pekoMeHaauun

nekummn

BecTtu koHcnekTMpoBaHue y4ebHoro mateprana. Obpaiarb BHAMAHUE HA TEPMUHbI, CDOPMYTIMPOBKY,
packpbiBaKOWME COAEPXAHNE TEX UMW UHbIX SIBIEHUIA U MPOLLECCOB, HAY4HbIE€ BbIBOLbI U
npakTnyeckme pekoMeHgauun. XenatenbHo 0CTaBUTb B pabounx KOHCMEKTax Mons, Ha KOTOPbIX
LenaTb NOMETKN U3 PEKOMEHJOBaHHON NTepaTypbl, AOMOMHAOWME MATEPVAN NPOCHyWaHHOM
NeKumMy, a TakxXe NnoayepKrBarolLme ocobyto BaXHOCTb TEX MU MHBIX TEOPETUYECKIMX MONOXEHWIA.
3apaBatb NpenogaBaTento YyTOUHSIOWME BONPOCH! C LIENb0 Pa3PELLEHUS] HESICHBIX MOMEHTOB.

npaktTndeckune
3aHATNA

1. Ha nepBoM 3aHATMM CTyOeHTaM npefnaraercsa nurepatypa u Matepuanbl B 31EKTPOHHOM BUAe Ons
nocneayowero npoBeneHns NPakTUYECKNX 3aHSTU U CaMOCTOSITENIbHOW PaboThl.

2. Ha nocnegnytowmx 3aHATMAX CTYOEHTbl pewaroT 3aga4qm no npeactasneHHbIM TeMam.

3. AKTMBHOCTb CTY[EHTOB MnoolpsieTcsl npernogasaTtensm bannamu.

4. CymmapHbIii 6an, KOTopblii BICTABASIETCS CTYAEHTY 3a NPOBEAEHME NPaKTUYECKNX 3aHSATUI,
cknanbiBaeTcst U3 6annoB, BbICTaBNEHHbIX 3@ NOCELEHNE 3aHATUIA 1 aKTUBHOE y4acTue CTyAEHTOB B
npoBefeHnn 3aHATUN.

nabopaTopHble
paboTbl

1. Ha nepBoM 3aHSATUM CTyAEHTbI pacnpeaensoTcs B bpuranpl no 2-3 4enoseka A5 BbiMOMHEHUS
nabopaTtopHbIx paboT, 1 M onpenensieTcs nepeyYeHb BbINONMHSEMbIX PaboT N3 NPEeaCTaBNEHHOrO
Bbiwe (4.2) cnmcka.

2. Mepep BbiNonHeHneM nabopaTopHol paboTbl CTyAEHTbI fOMXHbI U3Y4NTb METOANYECKME YKA3aHWS!
K Mony4eHHbIM nabopaTopHbIM paboTaM Asi FPaMOTHOIO VX BbINOHEHUS

3. HenocpencteeHHO nepen BoinofHeHeM nabopaTtopHoi paboTbl CTYAEHTbl MPOXOAST ONPOC Mo
BbISICHEHMIO CTEMEHU VX NOATrOTOBIEHHOCTM K BbIMOMHEHUIO NabopaTopHOi paboThl ¢ MOCNenyoWwmM
LLOMYCKOM.

4. B cnyyae ponycka CTyOEHTbI, UCMONb3ysl METOANYECKME YKa3aHWsl, [OMXKHbI BbINOMHATh
npeLcTaBneHHyo nabopatopHyio paboTy 1 nokasaTtb NPernoaaBaTesto NoyYeHHbIe
3KCMepVMEHTaNbHbIE JAHHBIE.

5. Cnepytowumia atTan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHeliwem naHHbIn OTYET NPEeACTaBUTb NPEenofaBaTenio U 3aWnTuTb.

7. B 3aBMCUMOCTM OT 3HaHW CTyeHTa Npenoaasatefb BuicTaBnseT 6ann 3a fnaHHyo paboTy.

camocTos-
TeNbHas
paboTa

HaunHatb Ha#o ¢ N3y4YeHUs PeKOMEHO0BAHHON nuTepaTtypbl. HE06x0AMMO NOMHWTb, Y4TO Ha NEKLUM
006bI4HO paccmaTpmBaeTCsl He BECb MaTepuan, a Tonbko ero Yactb. OctanbHas ero 4acTb
BOCMOJ/IHSIETCS B MPOLECCE CaMOCTOSTENbHOM paboThl. B ¢BA3M ¢ 3TMM paboTta ¢ pekOMeH40BaHHOM
nuTtepatypoii obszatenbHa. Ocoboe BHMaHKe Npu 3TOM HeobxoaMMo 0bpaTTb Ha coaepXxaHue
OCHOBHbIX MONOXEHUA n BblBOOOB, obObACHeHMe ABneHui 1 q)aKTOB, yACHEeHne npakTn4eckoro
MPUNOXEHUS paccMaTprBaeMblx TeopeTNYeckx Bonpocos. B npouecce aToii paboTbl CTyAeHT
OONXEH CTPEMUTbCA MOHATb N 3aNOMHUTb OCHOBHbIE NMONOXEHUA paccMaTpnBaemMoro Mmartepumana,
npuUMepbl, NOSICHAOWME ero, a Takxe pas3obpaTbcs B MAMIOCTPATMBHOM MaTepuane.

KOHTpONbHAaA
pabota

1. BHUMaTeNnbHO NpoynTanTe yCnoBme 3a4a4un U BbISCHUTE CMbICNT TEPMUHOB W BbIPaXEHWI B HEe
BXOOSALWMX.

2. 3anuwunTe KpaTtko yCcnoB/e 3a4a4yum, BBOAS 415 3a4aHHbIX B YCIIOBUW BENNYUH U ANS OnNpenensiemon
BENUYNHbI BYKBEHHbIE 0603HAYEHNS.

3. BbipaauTb BCe YMCNOBbIE 3HAYEHMS 3a0aHHbIX B YCOBMUW BENMYMH B eauHmnuax CA.

4. Mo BO3MOXHOCTU, caenanTe PUCYHOK, YHEPTEX U YCIOBHYIO CXEMY, MOSICHAIOWMNE CYLWHOCTb
3agayu.

5. lNposeanTte aHanus 3aga4yuv, BCKPbIBAOWNIA €€ PU3NYECKUA CMbICT. YCTaHOBUTE, Kakue
oM3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbiTb UCMOMb30BaHbI NPW PELLEHUN OaHHOK 3ana4n.

6. Ha ocHoBaHum omanyeckmnx 3aKOHOB COCTaBbTE YpaBHEHUS, CBA3bIBAOWMNE (hU3NYeckne
BENNYMHbI, KOTOPbIE XapaKTepusyoT paccMaTpmBaemMoe B 3aJaqe sSBleHue.

7. PewnTe 3anmcaHHble ypaBHEHUS MATEMATUYECKN OTHOCMTENBHO MCKOMOW BETMYMHBI U NMONYYnTE
OTBET B 06LWeM BUAE.

9. MoacTaBbTe B hopMyny pelleHnst B obem Bnae BMeCTO BYKBEHHbIX 0603Ha4YEeHNIA YNCNOBbIE
3Ha4yeHuns BennynH B eamHmuax CU n, nponssens BbIYMCNEHNS, NONYYUTE YNCNOBOW OTBET.

10. PeleHne 3agayn conpoBoXxaanTe KpaTkumm, HO UCHEPbIBAOWUMY NOSICHEHNAMM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nnucbMeHHoe | MeToamyeckune pekoMeHgaumm K JoMalHeMy MMCbMEHHOMY 3a4aHuIo.

nomawHee | [lomawHee 3aaaHue BbINONHSETCS YepHUnamm, pasbopymBbIM NOYEPKOM B OTAENBHO WKONbHOM
3afaHue TeTpaau. Ecnu noyepk Menkmii, HepasbopumBblil (HEMOHATHIRA), TO cneayeT NUcaTh YEPTEXHbBIM

WP TOM.

Ycnoeus 3agad B AOMalIHEM 3a4aHnuK NPUBOSATCS NONHOCTLIO. [Ns 3aMeyaHun npenogasarens Ha

CcTpaHuuax TeTpaam HyXHO ocTasnaTb nons. Kaxayo 3agady cnefyet Ha4nmHaTtb € OTAENbHOro NncTa.

PelweHns 3anay 0OMXHbI CONPOBOXAATHCS KPATKMMU, HO MCHEPMLIBAIOLWMMY 0O BACHEHNSAMU X042

pelweHuns. PelweHne 3a8a4 pekoMeHayeTCs BbIMONHATL B Cneayowen nocnenosareibHOCTHU:

1. BBecTn BykBeHHble 0603HAYEHNS OUINYECKUX BENNYMH, ECIIN 3TO HE CAE?NAHO B YCNOBUM 3a4au4u.

2. Coenatb (ecny aT0 HEOBX0AUMO) YEPTEX (SNEKTPUYHECKYHO, OMTUYECKYIO CXEMBI), MOSICHSIOLWNIA

cogepxaHue 3afadv 1 Xon peweHuns.

3. CchopmynmpoBaTh omanyeckme 3aKoHbl, Ha KOTOPbIX 6asnpyeTcs peleHne 3anaqu.

4. CocTaBMTb ypaBHEHMWE UKW CUCTEMY YPaBHEHUIA, pellas KOTOPYHO, MOXHO HaTN NCKOMbIE

BE/INYUHBDI.

5. PewnTb ypaBHEHME B O6LWEM BULE M NOMYYNTb PACUETHYIO OOpMyny.

6. MNMpoBepuTb pa3MepHOCTb NCKOMOIN BEIMYMHbBI NO PaCYETHON PopMyne N TeM caMblM NOATBEPANTb

€€ NpaBuNbHOCTb.

7. MpownseecTu BoluncneHUs. MNpeasaprTeNbHO HE0OX0AMMO NEPEBECTU BCE 3HAYEHUS 3a4aHHbIX

BENUYMH B cuctemy eamHnl CU, a 3aTem noacTaBmTb UX B PacHET?HYI0 POpPMyNy 1 BbINOMHWUTD

BblycneHus. Mpu peweHnn 3anad, Kak npasuno, 4OCTaTo4HO TOYHOCTK B 2-3 3Havalme umdpbl.

CtyneHT 06513aH coaTb Ha NPOBEPKY BbIMNOMHEHHOE M 3a4aHUE 3a [iBe HELENM [0 Hayana ceccuu.

3K3aMeH 1. O3HaKoOMUTbCA C NepeyHem BOMPOCOB A5 3K3ameHa.

2. BHumaTtenbHo npouuntaTb ¥ OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekunii. BelyunTtb
BCe oM3nyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. OKk3amMeH no ouanke NPOXoamT B MMCbMEHHON hopMe 1 JOMXEH coaepXarb:

- onpefeneHne OCHOBHbIX (OU3NYECKNX BEIMYUH (B @HANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPefeneHbl Kak MoLynNb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHNSAX),
NoNy4YMTb pacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

3avet 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB ANs 3a4eTa.

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHJOBaHHYI0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckne oopMysbl No NPONLEHHBIM TEMAM.

3. 3ayeT no oraunke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH comepXaTb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBO (hopMe);

- 0N BEKTOPHbIX BEMIMYUH AONXHbIl ObITh ONpefeneHbl Kak MoLysb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (U3UKI (B aHAIMTUYECKORN 1 TEKCTOBON coopMe); Npu 3TOM
HeobxoMMO oaTh onpeneneHne U3NYECcKNX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

4. PeweHrie 3a8ay cHa4ana cnelyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YNCNEHHBI pacyeT B eauHuuax CU.

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenylolne KOMMOHEHTbI:
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBmU ¢ TpeboBaHnamm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.02
"OneKkTposHepreTka 1 aNeKTPoTeXHMKA" U NPOOUI0 NOArOTOBKN "dnekTpocHabxeHne".
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc o0buweli douanku [TekcT] = A course in general pfysics. T. 1, MexaHuka. MonekynsipHas ousvka: B
3-x Tomax / U1. B. CaBenbes. - CaHkT-MNeTtepbypr: Nlanb, 2011. - 432 ¢. (100 3k3.)
2. Casenbes W. B. Kypc obweit gouankm [TekcT]. T.2: SnekTpunyecTBo 1 marHetnam. BonHel. Ontuka. - 10-e nsa., crep. -
CIM6.: NaHb, 2008. - 496 c.: un. - (YuebHukun ons By3os. Cneu. nnT.). - ISBN 978-5-8114-0631-9. (31 3k3.)
3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOrO AAPa U ANEMEHTAPHbIX YacTuML;: y4ebHMK ans By3os: B 3 1. / U. B. CaBenbes. - CaHkT-lNeTepbypr: JlaHb,
2008. - 320 c. (99 ak3.)
4. Bpybnesckas I. B. ®usuka. MpakTrkyM [SnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

JononHutenoHas nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BadwuH. - 2-e nag., non. - KasaHb: M13g-so
MOwUH PT, 2011. - Y. 2. - 460 c.: un. - bubnuorp.: c. 432. - Mpenam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 ak3.)
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
N3p-8o MOUWH PT, 2010. - Y. I. - 316 ¢.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3. (100 ak3.)
3. Opabosuy K. H. ®dunsuka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. -
539c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
4. nbtowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
MoH4apeHko. - Mocksa: MIHDPA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexxum
noctyna: http://znanium.com/go.php?id=397226
5. KaHH K. B. Kypc obuweii conamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum gocTyna: http://znanium.com/go.php?id=443435
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

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

Hanpasnenue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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