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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 npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH NpYMeHsITb COOTBETCTBYIOWMI (OU3NKO-MaTeEMATUYECKUA annapar,

MeTOo4bl aHaNM3a U MOLENVMPOBAHNS, TEOPETUYECKONO U SKCNEPUMEHTANBHOMO
MCCnenoBaHUS NPY PeLIEHNW NPOECCUMOHANBHbIX 3aaa4

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- TEOPETNYECKME OCHOBbI, 32KOHbI 1 MOLENU (PN3UKIM, MO3BONSIOWME pewaTb NPobneMbl BbICOKO3I(IEKTUBHDBIX
naasMeHHbIX 1 Nas3epHblX NPOLIECCOB B 3IEKTPO3HEPreTrKe, NCNOSb3Ya TEOPUIO 1 MeTOoObl OyHOAMEHTaNnbHbIX HaykK, B
TOM 4ucne, pyHoameHTaNbHbIX pa3nenos PU3nKn - MexaHnkKn, TepMoANHaMUKK, 3NEeKTPOANHAMUKN, OMNTUKN,
KBaHTOBOW QOU3NKWN.

JonxeH ymeTb:

- NCNONb30BaTb OCHOBHbIE NMpueMbl 06pa60TKI/I 3KCNnepuMeHTanbHbIX OAaHHbIX U pewaTb TUNOoBble 3a4a4un Nno
OCHOBHbIM pasaenam u3nKun, NCNonb3ya MeTodbl MaTeMaTn4eckoro aHanmnaa.

JlonxeH BnaneTb:

- 3KCMEPVMEHTaNbHLIMW HABbIKAMK NPAKTUYECKOro NCMONb30BaHWs (OM3NYECKON M3MEPUTENBHON annaparypsbl
NMPUMEHNTENBHO K NPo6nemMam BblICOKOI(MEKTNBHbIX MNA3MEHHbBIX U NA3ePHbIX NPOLLECCOB B 3NEKTPOIHEPTETHKE,
UCMOMb3ys TEOPUIO 1 METOAb! (DYHOAMEHTANbHbIX HAYK, B TOM Y/CHe, (hyHAAMEHTANbHbIX Pa3fenoB OU3NKU.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

- MPUMEHSITb PE3YNbTaThl OCBOEHUS AUCLMMNINHBI B NPOPECCUOHANBHOW OEATENBHOCTH.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntoyeHa B padaen "61.0.16 ducumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUMOHANBHOA
obpaszoBatenbHoi nporpammel 13.03.02 "SnekTposHepreTka n anekTpoTexHuka (BblcOKOagpeKTMBHbIE Mia3MeHHble U
fla3epHble NPOLLECChl B 3NIEKTPOIHEPreTMKe)" U OTHOCUTCS K 06513aTeNbHbIM ANCLMMAIMHAM.

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

3. O6bem gucuuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLuxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYHO
paboty obyuarowmxcs

Ob6was TpynoeMKOCTb AncUMNAnHLl coctaBnseT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 140 yaca(oB), B TOM yncne nekumm - 52 yaca(oB), npaktuieckme 3aHatus - 52 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 184 yaca(os).
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboTbl,
N Pa:*..l:l.em:’:I g:;#:nnMHbl / Cemecrp) nx T?gﬂgg::)OCTb Camoc;:ﬁsg;nbuaﬂ
e

1 ;g)l\:l:HL.KaDmsmquKme OCHOBbI > 6 6 0 12
5 ggxﬁb? MexaHunuyeckne konebaHus u > 4 4 0 14
N R At B : 2
4 orocrpmisoror 3 | @ 8 6 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
5 eonataitnn n somit 3 | 4 4 6 20
7 Iﬁ:ﬁ(z BonHosas u kBaHTOBas 3 8 8 14 20
8. EE)TZHSM.K(;CHOBH KBAHTOBOM 3 4 4 0 20
9. I:J:n; 9. dusmka atoma u TBEPAOro 3 5 > 4 20
o s s [ 2 | : 2

UNtoro 52 52 36 184

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Pusnyeckne oCHOBbl MEXaHUKMN

OCHOBbI KUHEMATUKKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepyanbHas To4ka, cuctema oTcyéTa, TPaekToprs ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpaliatenbHoro aAsmxeHus (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, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp mMacc, ckOpoCTb 1 YCKOPEHUNE LieHTpa Macc.

3aKOHbl COXpaHEeHNs B MEXaHUKeE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, NOTEHUMaNbHAs aHeprust Tena. CBs3b MEX Y CUM0IA 1 NOTeHUMaNnbHOM
aHepruein. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckow aHeprun. O IHOPOLHOCTb
NpPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHvka TBEpOoro Tena.

MowmeHT cunbl. MoMeHT nMnynbca. KnuHetudeckas sHeprus spawenns. MomeHT nHepunn. Teopema LTernHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpaLlaTenbHOro ABUXEHNS TBEPLOro Tena. MI3oTponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeH1s MOMeHTa uMnynbca.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JTopeHua 1 CNeacTBns U3 Hero: 3ameieHne BpeMeHU, CokpaweHne aMHbl. 3akoH
cnoxeHwns ckopocteli B CTO. Penstnenctckuii umnynsc. 3 Bnaga sHeprum B CTO.

Tema 2. MexaHnuyeckune kone6aHUs v BOMNHbI

MexaHunuyeckne konebaHus.
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CeoboaHble rapMoHMYeckre HesaTyxatouwme konedaHus. CnoxeHune rapMmoHnyeckux konebarmin. CeoboaHsle
3atyxatolme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTnkn MEXaHUYECKMX BONH. YpaBHeHue beryuiei BonHbl. CTosume BONHbl. BonHoBoOe ypaBHeHMe. MnoTHOCTb
aHepruwn. MNOTHOCTb NOTOKA SHEPruw.

Tema 3. MonekynsipHasa cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopus (MKT) naoeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWE COCTOSAHNS nOeanbHOro rasa.
dusnyecknii cMbicn Temnepatypebl. ABneHust nepeHoca. CpefHss onvHa ceoboaHoro npobera Monekyn.

®dyHKuuKn pacnpegeneHms Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopoctam. PyHkuma pacnpegeneHus Makcsenna. BapomeTtprnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcCHOBbI TEPMOLANHAMUKM.

| Hauano TepMoanHammku. PaboTa rasa. TennoémkocTtb raza. CteneHu csoboabl Monekyn. AanabaTtnyeckuii npoLecc.
Kpyroeoli npouecc (umkn). HeobpaTtumble npouecchl. dHTponus. |l Hayano TepMoanHaMUKN.

Tema 4. dnekTpocTaTMka 1 aneKTpMYeCcKUn ToK

OnekTpunyeckoe none B BakyyMme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nonsi.
Linpkynsaums sektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OneKkTpunyeckoe none B BeleCTse.

MonsipHbie 1 HeMoNsSpHbIE AN3NEKTPUKK, MX nonapu3aums. MonapunsosaHHOCTb. Teopema [Maycca ong guanekTpuka.
ONeKTPOEMKOCTb. SHEPrnsa NEKTPMYECKOro Nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa anst 04HOPOAHOrO U
HEeO0QHOPOAHOr0 Y4acTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH Ixoyna-NeHua. MNpasvna
Kunpxrogoa. dnektpuyeckmne TokM B XUIOKOCTSIX, ras3ax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B Bakyyme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH Buo-Casapa-Jlannaca. Linpkynauuns sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. PaboTta MarHMTHOro Nonsl. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. HoykTneHocTb. CamMoNHOYKLMS.

MarHuTHOe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMmeweHns. YpaBHeHns Makceenna B MHTErpanbHOn u gudbdpepeHumansHom
bopmax, nx gon3anyYecknin CMbICH.

Tema 6. dnekTpomMarHUTHble Koneb6aHus U BOMHbI

OneKkTpoMarHuTHele konebaHusi.

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BolHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
OneKkTpoMarHuTHble BOMHbI. ['eHepauns anekTpoMarHUTHBIX BOSIH. YpaBHEHME SNEKTPOMarHMTHbIX BOMH. ['padomyeckoe

|/|306pa>KeHv|e SJ'IeKTpOMaFHVITHOI7I BOMHbl. OCHOBHbIE CBOWCTBA ANIEeKTPOMarHUTHbIX BOJH. BonHoBsoe ypaBHeHne n
CKOPOCTb pacnpocTpaHeHns anekTpoMarHnTHbIX BOJH. Ukana 9NEeKTPOMarHMUTHbIX BOJH.

Tema 7. BonHoBas u KBaHTOBasi ONTUKa

NHTepdepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pasfnyHbIX 06 HEKTOB.

Ondppakums ceeta.

MpuHumn MoireHca-PperHens. Meton 30H PpeHens. dudpakuumn PpeHens n dpayHrodepa OT pa3nuyHbIX 06 bEKTOB.
PaccesHue cserta.

Monapusauus n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1oHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.
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Tennosoe nany4yeHume.

XapakTepucTtuku Tennosoro nanydeHus. 3akoHbl Kupxrodpa, CtedpaHa-bonbumana, BuHa. 'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nMpomeTpums.

doToahdekT. dpdpekT KomntoHa. [laBneHwe ceeta.

3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHue DiHwWTelHa ans gpotoadodoekTa. NpumeHeHms dpotoadodoekTa. ekt
KomnTtoHa. Macca n umnynsc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBaHTOBOW MeXaHUKWU
OCHOBHbIE NMONOXEHNS KBAHTOBOW MEXaAHUKW.

'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel eliseHbepra. Obuee ypasHeHue LLpeanHrepa. BonHoBas
doyHKUMS. YCNoBKS, HaKnaablBaemble Ha BOMHOBYO (pyHKUMIO. YcnoBme HopMnpoBkn. CTaumMoHapHoOe ypaBHEHUE
WpenunHrepa.

LBuxeHne cBoboaHON YacTuLbl. INEKTPOH B OAHOMEPHbIN NOTEHLUANBHON sMe. TyHHENbHbIA 3DGEKT, KBAHTOBbIN
ocuunnATop.

Tema 9. Pusunka atoma n TBEepAOro Tena
KeaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paxka u Mepua. ATom Bogopoza no bopy: ctaumoHapHble opbuTbl, S3HEPTUS, CNEKTP
n3nyyeHns. ATOM BOOOPOAA B KBAHTOBOW MeXaHVKe: KBaHTOBbIE YCNA, CREKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmMunoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaouyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®n3suka sppa U aNeMeHTapHbIX YacTul,

Xapaktepuctukn aapa. OHeprus ceasm sapa. dedekt maccol. Mogenn agpa. PagnoaktMeHOe U3ny4yeHme 1 ero Bufbi.
MNpaBuna cMewweHus. 3akoH paamoakTUBHOro pacnaga. Peakuun neneHns n cuHtesa sgep. Yetoipe tuna
doyHOaMeHTanbHbIX B3aUMOLENCTBUI SNEMEHTapHbIX YacTuu. AHTUYacTUubl. Knaccudukaums aneMeHTapHblX YacTu,.
'MnoTesa o kBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolmxcs BbINOMHSETCS Mo 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNUHE.
OpraHuzauusi caMocTosaTeNbHOM paboTbl 0ByHaIOWUXCS PEernaMeHTMPYeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKOA NUTEpaTYPOii N 3NEKTPOHHBIMM 0Bpa30BaTENbHBIMU PECYpCaMm, BKIOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM Mo 06pas3oBaTeNbHBIM MPOrPaMMaM BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTelbHOro y4pexaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (Mpusonxckuii) doeaepancHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHoOro yHmBepcuteTa

LunctaHumoHHoe obpasoBaHue KDY. duamka. BonHoBas 1 kBaHToBast onTuka. OCHOBbI KBAHTOBOI MexaHukn. dunsmka
atoma v TBepaoro Tena. dusvka aapa n anemeHTapHbix Yyactuu. Astop SOP: WanxynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

IuctaHumnoHHoe obpasoBaHue KPY. dusnka. YacTte 1. JlekumoHHbIl Kypc no aucumnnvHe "dunsuka". Yactb 1.
Mexanuka. MonekynapHas domauka n tTepmoguHammka. Astopbl SOP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

JuncTtaHunoHHoe obpasoBaHue KPY. dusmka. yactb 2. dnekTpocTaTmka. NeKTpuydeckunii Tok. dnektpoanmHamuka. ABTop
OO0P: IOHycoB H.B., CtpawunHckunii Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB UX popMUpOBaHUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpaMMbl U OOPM KOHTPOJISI UX OCBOEHUS
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dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
dopma KOHTpons OueHuBaemble
Tan
Ota KOMNETEHLIMM TeMmbl (pa3penbl) AUCLUMIUHBI
CemecTp 2
TeKyLLMI KOHTPOIIb
1. ®nsnyeckmne oCHOBbI MEXAHUKMN
1 Egg;gﬁo{nwag Orik-2 2. MexaHun4eckune konebaHusl 1 BONHbI
3. MOﬂeKyﬂﬂpHaﬂ cpmsvn(a n TepMmogmnHamumka
lMnucbmeHHoe 1. dun3nyeckme OCHOBbI MEXAHWUKN
2 |poomawHee 3agaHue |OMK-2 2. MexaHuyeckmne konebaHns 1 BONHbI
3. MonekynsipHas pusmka n TepmoamHammka
1. dun3nyeckme OCHOBbI MEXAHWUKN
3 |TectuposaHue Ork-2 2. MexaHuyeckmne konebaHuns 1 BONHbI
3. MonekynsipHas pusmka v TepmoamHammka
3adver OrliK-2
CemecTp 3
TeKyLLNI KOHTPO/Tb
4. dnekTpocTatuka n anekTpuYeckmin Tok
5. OnekTpoanHammka
KoHTpONbHas 6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
1 pa6ota OriK-2 7. BonHoBas v kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHMKU
9. ®usuka atoma 1 TBEPJOro Tena
10. Pusmka s4pa 1 SNEMEHTaPHbIX YacTul,
4. OnekTpocTatuka n aneKTprUYEeCcKmin ToK
5. OnekTpoanHammka
2 ﬂ:ggijoprle OriK-2 6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI
P 7. BonHoBas 1 KkBaHTOBas onTuka
9. ®usmka atoma 1 TBepOoro Tena
4. dnekTpocTatuka n anekTpuyeckmin ToK
5. OnekTpoanHammka
lMncbMeHHoe 6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
3 |oomawHee 3aganue |OMK-2 7. BonHoBas v KkBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHMKU
9. ®usuka atoma 1 TBEPJOro Tena
10. Pusmka s4pa 1 SNEMEHTaPHbIX YacTu,
6.2 OnucaH@e smreasaTen¢iKkpurepres OLEHMBaAHMSA KOMMETEHLMIA Ha pa3/IyHbIX aTanax ux oopMUpoBaHusi,
OonucaHue LWKaln OLeHMBaHUs
Kputepum
®dopma OLeHUBaHUS 3ran
KOHTpoOnsi
OTnn4YHO |Xopomo Y nosn. Heyn.
CemecTp 2
TeKkywW Uit KOHTPONb
KoHtponbHag ([MpaBunbHO BbiNonHeHb! [[paBuibHO BbINOAHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBWHY. |[MEHEE YeM HaMoNoBUHY.| 1
MpooeMoHCTpMpoOBaH [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWmnbKy. HeyLoO0BNETBOPUTENLHBIN
BNafeHNs MatepuanoMm. |He3HauYMTeNbHbIE MNpooeMoHCTpMpoBaH  [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yIOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeMOHCTPUPOBaH  |ypOBEHb BNaneHNS MposiBneHsl
CrnocobHOCTM XOPOLWMIA YPOBEHD mMarepuanom. HeLOoCTaToYHbIE
NPVMEHATb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3KNe CrnocobHoCTK
YMeHWs! K BbiNoNHeHuo |MposiBneHbl cpefHne  [cnocobHoCTM MPVUMEHSATD 3HAHUS 1
KOHKPETHbIX 3afaHuii.  [cnocobHoCTK NPVMEHSATb 3HAHMA U |[YMEHUS K BbINONHEHNIO
NPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHNIA.
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npasunbHO. NpossneHa
npesocxogHas
TeopeTuyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBO€Hbl. Pesynbrar
nabopaTtopHoit paboTol
MOMHOCTbIO
COOTBETCTBYET €€
uensim.

B OCHOBHOM MpPaBUSIbHO.
[MposBneHa xopowas
TeopeTuyeckas
NoAroToBKa.
HeobxoanMble HaBbIKA
N YMEHNSI B OCHOBHOM
OCBO€HbI. PesynbTat
nabopaTopHoit paboTol
B OCHOBHOM
COOTBETCTBYET €€
uensm.

NCNonb30BaHbI
npasunbHO. [NpossneHa
yoOBNeTBOpMTENbHASA
TeopeTtuyeckas
noaroToBka.
Heobxoanmble HaBbIKM
N YMEHUS 4ACTUYHO
OCBOeHbl. Pesynbrar
nabopatopHoiit paboTbl
4acTUYHO
COOTBETCTBYET €€
uensm.

HenpaBWibHO.
[MposBneHa
HeyOoBNeTBOPUTENbHAS
TeopeTnyeckas
noaroToBka.
HeobxoanMble HaBbIKK
N YMEHWUSI HE OCBOEHDI.
PesynbTar
nabopaTopHoit paboTol
He COOTBETCTBYeT €€
Lensm.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
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.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHs.l 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 NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 3
3auteHo He 3auteHo
3auer Ob6yuatowwumitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HaYUTeENbHbIE
y4ebHO-nporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTMO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeumnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHN
Ccnpaswnscs C BbINOMHEHWEM 3a0aHNA, npeaycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOAONXNUTL 0ByYEeHNE UK
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccrmoHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
LNCLUMMNINHE.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MpoaeMoHcTpupoBaH  [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n
paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOLbI YACTUYHO METOibl UCMONb30BaHbI 2
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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 2

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3

MNpumepbl 3a0aHni:
3agadya 1. Ban B Buge CniowHoro uunmHgpa maccort mi=10 Kr HacaxeH Ha ropu3oHTanbHy oCb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLYy KOTOPOro nofBelleHa rupst Maccort m2=2 kr. C kakmm yckopeHuem a ByneT onyckaTbesi rmps,
eCcnv ee NpefocTaBnTb camoin cebe?
3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeaeH BbICTPEN BepTuKanbHO BBepx. OnpenenvTb BoiCOTy h, Ha
KOTOPYtO NoaHMMaeTcs nyns maccoh m=20 r, ecnv NpyXunHa XecTkocTbio k=196 H/M Bbina cxarta nepen BbICTPENOM Ha

x=10 cM. Maccoii npyXuHbl npeHebpeyb.
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3apgadya 3. PakeTa yctaHOBnEHa Ha NOBEPXHOCTN 3eMnu AN 3anycka B BEpPTUKanbHOM HanpasneHuu. Mpu kakon
MUHUManNbHOM CKOPOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YOANUTCS OT NMOBEPXHOCTY HA PACCTOSHME, PaBHOE
panuvycy 3emnu (R=6,37*10"6 m)? Cnnamu, KpOMe CuJibl FPaBUTALNOHHOIO B3aUMOLENCTBMSA pakeTbl U 3emnu,
npeHebpeyb.

3apnava 4. Konba BMecTumocTbio V=300 cM2, 3aKkpbiTas NpobKOl C KpaHOM, COLEPXMT pas3pexXeHHblid Bo3ayx. [ns
N3MepeHUs faBneHns B KoNbe ropnbiwko Konbbl NOrpy3nnv B BOLY Ha HE3HAYUTENbHYIO FyOUHY 1 OTKPbINK KPaH, B
pesynbTate Yero B konby Bowna Boga maccoii m=292 r. OnpenennTts NepBoHavyanbHoe fasneHue p B konbe, ecnm
aTMocdpepHoe nasneHue p0=100 k[a.

3apnaya 5. Kucnopon saHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npwu
MocTOsIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NocTosiHHOM o6beme Ao fasneHusi p2=500 klMa. MocTpoutsb
rpadovk npouecca v Hantu: 1) nameHeHme AU BHyTpeHHe aHeprum rasa; 2) coBeplueHHyo UM paboTy A; 3) KONMYecTBo
Tennotbl Q, NnepefaHHoe rasy.

3apava 6. Koneco paguycom 30 cm BpawaeTcs cornacHo ypasHeHuto ¢ = 5-2t+0,2t2. Hantn nonHoe yckopeHue To4ek Ha
obone koneca (B M/C2) B MOMEHT BPEMEHU t = 4C OT Havana oTcyeTa BPEMEHN.

3apgaya 7. [NoTeHumnanbHas aHeprms rpaBMTaLMOHHOrO B3auMOAENCTBMS ABYX OAMHAKOBbLIX MaTtepmanbHbiX TOYEK,
Haxo4sWmXCca Ha paccTosaHum 20 M Opyr oT Apyra, pasHa 6,67 Mk X. Hemy paBHa macca Kaxaow U3 Hux (B T).

3apnaya 8. ToHkuiA cTepXeHb AnuHon 5¢M, maccoi 120r BpalaeTcs BOKPYr OCK, MPOXOAALWEA Yepes LIEeHTP Mace 1
nepneHanKynspHon cTep>XxHio. CyMMapHbIi MOMEHT BHELHUX Cun paBeH YucneHHo 0,001Hm. Haiitm yrnoBoe yckopeHue
CTepXHs (pan/c2).

3apaya 9. CKopoCTb pensTMBMCTCKOM YacTumubl nameHunack ot V1=0,4c no V2=0,6c (rae c - ckopocTb ceeta). Bo
CKONbKO pas ysenuuuncs eé umnynoc? OTBET OKPYrAvMTb A0 ABYX LMMp nocne 3ansTow.

3apaya 10. Aot maccoii m = 28 r Harpenu Ha 20 rpanycos, coobwwms emy 415,5 [1x Tenna. Yemy paBHa ero MonsipHas
TennoemkocTb (B Ox/(Monb*K)).

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 1,2, 3

Mpumep 3apaHns.

1. Haiitn 06bem (B M3) v MOnelt naeanbHOro rasa npu HopManbHbix ycnosumsx ( p0=1,013?105Ma , T0=273,15 K).
2.HanTtn Konn4yecTBO BelecTBa V (B MOMb), €CNN ero Macca pasHa m.

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

4. KoHueHTpauns Monekyn rasa paBHa n, CPeaHAs KUHeTMYeCKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MocT..
Hantn naBneHne rasa p Ha cTeHKy cocyana (B a).

5. CpenHsas KMHeTn4Yeckas sHeprus NocTynatenbHOro ABMXEHUS MONEKyN rasa <e>nocT. . Haintn temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoauTcs ra3 Maccoi m. HaitTn naBneHne rasa Ha CTEHKY
cocygpa p (s lMa).

7. B 6annoHe 06beMom V Haxooutcs ras nog asneHvem p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cmecu rasos napuunanbHble gaBneHus asora, KMcnopona v aproHa pasHbl p1, p2 u p3, COOTBETCTBEHHO. Hantu
fasrieHve 31Ol CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepatype t?C nspacxonosanv aproH maccon Am . Ha ckonbko
yMeHblumnoch nasneHune Ap (B Ma) rasa B 6annoHe?

10. Ha pucyHke npefcTasneH rpadouk oyHKUUmM pacnpeneneHns Monekyn rasa no CKopocTaM (pacnpeneneHve
Makceenna). Hantn temneparypy atoro rasa T (8 K).

3. TectupoBaHune

Tembl 1, 2, 3

embl 1, 2

1. MonoxeHne maTepuanbHOM TOYKM B 4EKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHMe TpaekTopun Tena B umeet Bna?.

BAPNAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepmanbHas To4ka OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t m/c NonHoe
YCKOPEHMe TOYKM Yepesd 2 CEeKyHbl OT Hayana OBUXEHMS YNCIIEHHO 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 BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM paguyca S5CM NMEET yrnoBoe
yckopeHue?

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

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

BAPVNAHTbI 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) OBUXETCS N0 OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowen cKopoCcTbio
V= 2t M/c HopmManbHas cocTtasnsiowas cunbl eACTBYIOWEl Ha Teno Yepes 3.CeKyHabl OT Hayana OBUXEHMWS YNCTIEHHO
paBHa?

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

6. Ecnn koadbdpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLeecs No HaKNOHHOW NnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET Cuna TpeHns pasHas ?
BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H
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7. KoopavHaTtbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, 306paxXeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ViImeem Heckonbko Ten 1,2,3,4, HAXOASIWMNXCS HA Pa3HON BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue Tena nMeroT
OOWHAKOBYIO NOTEHLMANBHYIO SHEPru0?

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

9. Ecnun noTeHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNUYMHA CUbl TAXECTH,
OencTBytolwel Ha Teno pasHa?

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

10. Ban paguycom 5 cM, maccoii40. Kr BpawaeTcs BOKpyr CBOeW ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUNT PaBeH
YynucneHHo 2 HM ,To yrnosoe yckopeHue Bana paBHO?.

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

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

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

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

12. Monbli umnuHap Maccor 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3bIBaHUS MO FOPU30HTANIbHOV NOBEPXHOCTH CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KNHEeTUYECKOW SHeprum

NoCTynaTenbHOro ABUXEHUS LEHTPA MAacC K KNHETUYECKON SHEPTM BPaLLEHUS PaBHO?.

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

13. Ecnm yactuua maccoit 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta 4acTuupl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuupbl 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 pucyHke Bblle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
noBPOTHOCTb cucTeMbl 6nmaka 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 yCTaHOBUBLLEMCS peXmMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii cuctembl paBHa?

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

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOMHY C ANVMHOM 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. Ecnmn yacTtoTa konebaHuii pasHa 100 My, To ¢ha3oBasi CKOPOCTb BONHbI 61n3ka K?

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

19. YpaBHeHWe NNoCKoi BOMHbI B cpene 6e3 3atyxaHus MMeeT BuA;

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

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

20. doToHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3peHMst 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnm B 210 r BewecTBa COOEPXNTCS 6 MONe, To MONsipHas Macca BelecTsa paBHa??

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

22. MNonb3ysicb NPELCTABNEHHBIMM B NMPUIOXEHN (oparMeHTamu Tabnuubl MeHaeneesa onpenenvTb Maccy atomMa
(Monekynbl) H2

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

23. 1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha pPUCYHKE, NPSMOl €3. COOTBETCTBYET
haBsneHue.

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

24. MNpwu HopManbHbIx ycnosusx 3 mons O2 3aHUMaloT 06 bEM PaBHbLIA?.

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

25. NameHeHne Temnepatypbl Ha 50K rasa renns maccoi 4r U3MEHSEeT ero BHyTPEHHIOW SHEPruio Ha... (rad cuntaTb
naeanbHbIM)

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

26. Ecnn 2 monst CO2 pacwupsitotes B 2,7 pasa npu nocTosiHHo Temnepatype T=2?300 K, To paboTta paclmpeHns rasa
paBHa..

BAPVAHTbI OTBETOB: 1)2493 Ix 2)3324 [1x 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszoTa pasHa 20.775 Ix/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 kOx/(kr K)

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 wm/c, To aT0T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopon 3) aproH4) yrnekucnbiii ras 5) renvi
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29. CpenHsia nnvHa ceobogHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3ppeKTVBHbII
onametp monekynbl 0,35 HM).

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 raza paclwmpsitotcst usotepmuyeckin ot obbema V1 = 2 n o obbema V2 = 5.4 i, To NIPUPOCT SHTPONMU
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

3aver

Bonpochl k 3a4eTy:

1.TpaekTopus. MNMepemeweHune. CkopocTb. CKOPOCTb B AEKAPTOBOV CUCTEME KOOPAMHAT.

2. CkopocTb. CKOpOCTb B NONSPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHasa ckopocTb. MNpoiaeHHbI NyTh.

4. YckopeHue. YcKopeHve B [eKapTOBON CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHune B crcTemMe KOOPAUHAT, CBA3aHHON C ABUXYLLENCS TOHKOW.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. OnHammka matepuranbHOi To4Kn. 3akoHbl HbloToHa.

8. nHamuka tBepaoro Tena. LleHTp macc. 3akoH ABUXEHNS LeHTpa mMacc.

9. PaboTa B MEXAHMKE.

10. KnHeTnyeckas n noteHUmanbHas aHepruu.

11. OCHOBHOE ypaBHeHNe AMHaMKKK BpalaTenbHOro ABUXEHNS TBEPAOro Tefia OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKM BpalaTeNbHOro ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOR OCK.
13. MOMEHT Cubl, MOMEHT UMMYNbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarolerocs tena.

14. 3akoHbl COXpaHeHns (UMNynNbCca, SHEPTM, MOMEHTA MMNYNbCA).

15. MpeobpasosaHus koopauHat Manunes. MpuHumn oTHocuTenbHocTU Manunes

16. MocTtynatbl SiiHwTelHa. MpeobpasoBaHus koopauHart JlopeHua.

17. [InnHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKe.

18. MNoHATME OHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

19. PenaTtmBMCTCKUIA 3aKOH CNOXEHNS1 CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. B3anMoCBSA3b MacChl U 3HEPTUMN B PENSATUBUCTCKON MEXAHUKE.

22. CBobofHblE rapMoHUYeckmne konebaHms

23. 3aTyxatowme MexaHuyeckne konebaHms

24. BblHyX ileHHble MexaHn4eckne konebaHus

25. MpononbHbIE 1 NOMEPEYHbIE BOMHI

26.YpaBHeHWE BOSHbI.

27.®Pa30Bas CKOPOCTb BO/HbI

28. OHeprus BonHbl. CTOSiUME BOMHBI.

29. CtatMcTUyYecknii 1 TepMOANHAMMNYECKUNIA METObI NCCNEN0BAHUS.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUHECKOI Teopum (BbIBOL).

31.CpenHekBagpaTnyHas CKOPOCTb. PU3NYECKNIA CMbICA TEPMOAMHAMNYECKON TemMnepartypsbl.

32.4ucno creneHein ceoboabl MOnekyn. 3aKOH paBHOMEPHOrO pacnpeaeneHns aHeprum no Yicnam cteneHei ceobonbl
Monekyn.

33. 3akoH pacnpeneneHs MONEKyN No CKOPOCTSAM (pacnpeneneHne Makceenna).

34. PacnpeneneHune BonbuMmaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsiA aHeprus. Tennota 1 paboTta B TePMOAMHAMUKE.

36. [NepBoe HaYano TEPMOAUHAMUKI 1 EF0 MPUMEHEHNE K N30XOPUYECKOMY MPOLECCy.

37. MNepBoe Hayano TepMOLMHAMIKKU U €ro NMPUMEHeHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbich
yHMBEpCcanbHOW ra3oBoi NOCTOSHHOM.

38. lNepBoe Ha4yano TEPMOANHAMUMKM 1 €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.
39. MNepBoe Havyano TepMOAMHAMUKM U Er0 MPUMEHEHUE K afmabaTnieckoMy npoLeccy.
40. OppekTMBHbIA anameTp. CpenHsis anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.
41. SlBneHune ondpdpysnn. 3akoH Puka.

42. SlBneHne TennonpoBO4HOCTM. 3akoH Pypbe.

43. flBneHne BHYTPEHHEro TpeHus.

44. Kpyrosble npouecchl. K.I[1.[. Tennosoi 1 xonoannbHON MalWnHbI.

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

46. lNepBas n sTopas Teopema KapHo. TepmoamHaMmyeckas wkana remneparyp.

47. lNpuseneHHasa TennoTta. YpasHeHue Knayauyca.

48. OHTponus. CeoncTea SHTPOMMUU.

49. SHTponMsa npeansHOro rasa.

50. Bropoe Havano TepmMoanHamMuKu.

51. CtaTncTnyeckuii CMbICN BTOPOro Havyana TepMoavHaMKU.
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52. YpasHeHue BaH-gep-Baanbca. MNonpaekn BaH-gep-Baanbca.
Cemectp 3

Tekywuin KOHTpONb

1. KoHTponbHas pabora

Tembl 4,5,6,7,8,9,10

Tembl:

. DNeKTpu4eckoe none B Bakyyme
. dunanekTpukn

. NMposogHukn. KoHgeHcatopsl

. DHeprus 3apsXeHHbIX CUCTEM

. DNeKTpu4ecknii ToK

. MarHuTHOe none B Bakyyme

. MarHuTHOe none B BelwecTse

. DNeKTpoMarHuTHasa MHOyKUnNS

. OneKkTpoMarHuTHole konebaHms
10. OnekTpoMarHUTHble BOMHbI

11. VIHTepdepeHums ceeTa

12. Oudppakuus ceeta

13. MNonsipnsaums ceeta

14. DOTOHDI

15. Tennosoe nanyyeHune

16. Teopus atoma Bopa

17. ®oToadpbpekT

18. BonHoBble CBONCTBA YacTuy,
19. PagnoakTneBHOCTb

20. fppo atoma

Mpumepbl 3a0aHniA:

3apnadya 1. Tpu oamHakoBbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEpWNHaM PaBHOCTOPOHHEr0O

TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTo6bl cuna npuTsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AUMHOMO OTTaNKMBaHUS 3apsiaoB, HAXOASIUNXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagpl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegennTb paboTty A', KOTOPYIO HaOO COBEPLWMNTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTOsHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHue d mexay
3apsgamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOYKE, Haxoaswencs Ha paccTosHUN
r1=15 cM OT NepBOro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3aps.a0s..

3apava 4. MNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K MCTo4HuKy Toka, SC & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHue r=50 OM. OnpenennTb NokasaHue BonbTMETPA C conpoTneneHnem Re=500 Om,
COEJIMHEHHOT O NMPOBOAHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHBIM KOHTAKTOM C CEPeanHoi 0B6MOTKU
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXIY TEMM Xe TOYKaMM NOTEHUMOMETPA NPY OTKIIOYEHHOM
BONbTMETPE?

3apaya 5. o ToHKOMy NpoBoaswemy Konbly paguycom R=10 cM Tedet 1ok 1=80 A. Hantn MarHuTHyto nHaykumio B B
To4yke A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTosHune r=20 cM.

3agadya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPbITYO O4EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblil My40K MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTene uHtepdepeHummn. Onpenenntb TONWMHY d NNeHKN.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannenbHbIi Ny4ok CBeTa OT MOHOXPOMAaTn4eckoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPaNbHOrO MakCrMMyMa B AMOPaKLMOHHOW KapTUHe, NPOeLnpyemMon ¢
MOMOLUbIO NINH3bI, HAX0ASWEeNCSa HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSWMNIA OT IMH3bl HA PacCcTosHWUM L=1 Mm.
3apaya 8. CteneHb nonspusaumm P yactuyHo-nonsaprnsoBaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaeTcs
MaKCMMasibHas MHTEHCUBHOCTb CBETA, MPOMNYCKAeEMOro Yepes aHannaaTtop, 0T MUHUMaNbHO?

3apgaya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a spems t=5 MUH nanyyaertcs sHeprms
W=83 II>x. Onpenenntb KO3(OPULNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3Ny4atoT CBET C ANNHON BOAHbLI 375HM 1 750 HM. HaiT OTHOWEHWE MMNynbCOB DOTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

Tembl 4,5,6,7,9

Na6opatopHas pabota 1. N3ydeHune paboTbl anekTpoHHoro ocuunnorpada. (OMNK-2)

Na6opatopHas paboTa 2. MNpoBepka 3akoHa OMa 1 namMepeHune yaenbHoro conpotusnexms. (OMNK-2)

NabopatopHas paboTa 3. ViaydeHune pacnpeneneHns MarHuTHoro nonsi Boonb ocu coneHomaa. (OrK-2)

NabopatopHas pabota 4. OnpeneneHne ropu3oHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKUAN

marHutHoro nong 3emnu. (OlK-2)

NabopatopHas paboTta 5. N3yyeHne 3atyxatowmx konebanuir. (OMK-2)
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NabopatopHas paboTta 6. MaydeHune penakcaumoHHbix konebanwit. (OMNK-2)
NabopatopHas pabota 7. NayveHune audopakumm ceeta. (OMNK-2)

NabopatopHas paboTa 8. N3y4eHune 3akoHOB TennoBoro nsnydeHus. (OrK-2)
NabopaTopHas paboTa 9. N3yueHue siBneHns gpotoacpdpekTa. (OMNK-2)
Na6opatopHas pabota 10. CnekTp atoma Bogopoaa. (OrNK-2)

Na6opatopHas pabota 11. O3HakomneHue ¢ paboToii razoeoro nasepa. (OMK-2)

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 4,5,6,7,8,9,10

Mpumep 3apnaHus.

1. Ha HemarHuTHbI Kapkac coneHonga cevyeHvem S B 04MH cnoi HamoTaHbl N BUTKOB nNposonoku. nnHa coneHonpga
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHom none ¢ nHaykumeii B pasHomMepHo Bpalaetcs pamka u3 N BUTKOB nposonoku. MNnowanp pamku pasHa S,
yrnosasi CKOpPOCTb BpalleHns pasHa w. HanTtn MmakcmmanbHyto 3.4.c. Ei,max (8 B) uHgykuun, BO3HMKaIOWYIO B 3TON
pamke.

3. Mo coneHomnay ¢ yncnom ButkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes3 NonepeyHoe CeveHne coneHonaa paseH @.
Hantn nHoyktusHocTb L (B MKITH) aToro coneHovga.

4. Cuna Toka B KaTywwke NHOyKTUBHOCTU L paBHOMepHO yBenu-4nsaetcs Ha Al 3a Bpems At. Haiitn cpefnHee 3HaveHve
3.4.C. camouHaykumm Es(s MB).

5. B anekTpunyeckoi uenun ¢ NHAYKTUBHOCTbIO L cmna Toka name-Haetcsa no 3akoHy |= 5t (A). Havtu 3.4.c. camomHaykumm
Es (8 B).

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcsa cornacHo rpadmky. Haitu
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom BO3ayIWHOM (€ = 1) KOHOEHCATOPE C NAOWanbio KaXAoW NNacTuHbl S UHAYKUUS

8. B nnockom Bo3aylwHOM (€=1) KOHOEHCATOPE ANEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haittm nnoTHOCTbL
TOKa cMelleHns jcmell. (B A/M2).

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOSIOKN. VIHAYKLIMA MAarHUTHOMO NONS BHYTPW
coneHoupa npwu cune toka | pasHa B. HainTtn nHgyktusHocTb L (B MITH) aTOro coneHovpa.

10. ConeHong nHOYKTMBHOCTbLIO L conepxmnT N BUTKOB MPOBO-NOKN. HaiTh MarHuTHbIN NOTOK Yepes nonepeyHoe
ceyeHue coneHonaa d (B MkB6) npw 3amaHHol cune Toka l.

Ok3ameH

Bonpochbl k ak3ameHy:

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

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSXEHHOCTW U NOTeHUMana an. cTaTu4ecKkoro nons.

3.9nekTpuyeckuin gunonb. PacyeT an. nona gunons.

4. Cunosble nHMK 3. nong. NoTok BeKTopa HanPsXXeHHOCTU 3. Nonsl.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHMe K BbINUCNEHNIO HAMPSXXEHHOCTU MOMst OT 6ECKOHEYHOM
0OHOPOAHO3aPSKEHHOW NNOCKOCTY.

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCNEHNIO HAMPSXEHHOCTA NONS OT 6ECKOHEYHON HUTK.
7.Teopema OcTtporpanckoro-aycca n ee npMMeEHeEHUe K BbIYMCIEHUIO HAMPSAXEHHOCTU MONS METANIMYECKO cdoepbl.

8. On. none B ananekTpukax. lMonsapHble n HenonspHble Monekynbl. M. AUMNONAb BO BHEWHEM OAHOPOAHOM 3. Mone.

9. MNonsipm3auns OUaNeKTPMKOB: OpUEHTaLMoHHas u gedopmMaumnoHHas. Bektop nonspusaunn. Cessb Mexay
NMOBEPXHOCTHOWM MNOTHOCTBIO CBA3AHHbIX 3aPS40B 1 BEKTOPOM MONspu3auunn.

10. Hal'lpﬂ)KeHHOCTb 3/1. NONA B OAN3NEKTPUKE. TeopeMa Faycca ONs 3. NoNsA B AN3NEKTPUKeE. ,D,I/ISJ'IGKTpVILIeCKaH
NPOHNLAEMOCTb N ee (*JI/I3I/I‘-IeCKI/II7I CMbIC/.

11.MpoBogHVKK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €r0 NOBEPXHOCTK).
12.CBA3b MeXay HanpsXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MNOTHOCTBIO 3apSA0B.
13. OnekTpoeMkocTb NPoBOaHMKOB. KoHaeHcatopbl. CoeanHeHne KOHAEeHCaTopOB.

14.OHeprus an. Nnons. SHepPrms CUCTEMbI HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

15. SHeprua an. nong. AHeprus 3apsXeHHOro NPOBOAHMKA.

16. MNoCTOAHHbIN 311. TOK, €r0 XapakTepUCTUKM 1 YCNOBUS CyLEeCTBOBaHUSI.

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

18. MNocTosHHbIN an. Tok. 3akoH Oma B andochepeHumanbHoin doopme.

19. OneKkTpoNpPOBOAHOCTb METANNOB. SKCNEepUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

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

21. TpyoHOCTW Knaccuyeckowm Teopum NPpoBOAUMOCTH.
5.MarHuTHOe none B BakyyMme.

22. MarHuTHOe none B Bakyyme. 3akoH Brno-Casapa-/lannaca v ero npumeHeHue gns pacHera MarHMTHOrO Nnons NPsIMoro
TOKA.
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23. 3akoH bruo-Caeapa-/lannaca v ero npMMeHeHne Ons pacyeta MarHUTHOrO NOAS B LLEHTPE KPYroBoro Toka.

24. MarHuTHOe none OBuXylerocs 3apsaa.

25. 3akoH Amnepa. [lelicTBne MarHMTHOro Nons Ha ABUXYLUMIACS 3apsig.

26. [1BnXeHne 3apsXeHHbIX 4acTuL, B MarHUTHOM rone.

27. YckopuTenu 3apsXeHHblx Yactul,. LInknotpoH.

28. SppekT Xonna.

29. 3aKOH MOAHOro ToKa A/ MarHUTHOrO MOoNs B BakyyMme.

30. MarHuTHOE none coneHomaa v Toponga.

31. PaboTta no nepeMelLeHnto MPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM MOne.
32. MarHuTHOe none B BewecTse. MarHUTHbIE MOMEHTbI aTOMOB U 9NEKTPOHOB.
33. lma n napa MarHeTusm.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

35. 3aKkoH NOMHOro TOKa A4N1 MarHUTHOrO MONS B BELECTBE.

36. DeppomarHeT1Kn, Ux CBOMCTBA 1 MX NpMpoaa.

37. OnekTpomarHutHas nHaykums. Onbitel Papages. MNpaswno NleHua.

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHayKUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.

39. NIHoykTnBHOCTL KOHTYpa. CamonHaykuus. BaanmHasa nHaoykums.
40. SHeprusa MarHUTHOro Nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHuns.

43. YpaBHeHvne Makcsenna un nx aHanms

44. DnekTpuyeckunin konebatenbHblil KOHTYP. CBOBOAHbIE 3NEKTPOMArHUTHBIE KOonebaHus.

45. SnekTpuyeckuii konebatenbHbIn KOHTYP. CBo6oAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHust konebaHus.

46. SnexkTpuyecknin konebaTenbHbln KOHTYP. BbIHyXAEHHbIE 3NeKTpoMarHuTHele KonebaHus.

47. CBoiACTBA 9NEKTPOMArHUTHBIX CBONCTB

48. DHeprus saneKkTpoMarHMTHbIX BOMH.

49. Nany4yeHne anekTpu4ecKoro mnons.

50. Wkana anekTpoMarHUTHbIX BOSH.

51. PacnpocTtpaHeHune cBeTa Yepes rpaHuuy AsyX cpe.
52.NHTepdepeHLus ceeTa.

53. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

54. Ycnosue nHTEpOEpPEHLNOHHOrO MakCcMmMymMa 1 MUHUMYMa.
55.NHTepdepeHLus ceeTa. PacyeT nHTepdepeHUNOHHON KapTuHbI OT ABYX UCTOYHUKOB.
56.NHTepdepeHLmns cBeTa B TOHKUX MAEHKax.

57. Ouppakuus ceeta. MpuHumn MNonreHca-®peHens.

58. Meton 30H dpeHens.

59.Ancbpakuns dpeHens Ha Kpyrnom OTBEPCTUN.

60.dndopakuns dpeHens Ha KPyrioM gucke..

61.dundppakumns PpayHrodepa Ha ANPPPakLNOHHON peleTKe.
62.dncppakumns Ha NPOCTPaHCTBEHHON peweTke. dopmyna Bynbdha- Bparra
63.0ncnepcus ceeta. SNeKTpoHHas Teopmsa ancnepcumn ceera.

64. Nonapusauns ceeta.

65.CteneHb nonspusaumm.

66. 3akoH Mantoca.

67.0BoliHoe nyvenpenomneHne. ickyctBeHHas onTuyeckas aHM3oTponusl.
68. TennoBoe n3ny4yeHne 1 ero xapakTepucTnkn. 3akoH Kupxroda.
69.3akoH CtedhaHa-bonbumaHa. 3akoH cmelleHns BuHa.

70.M'mnotesa MNnanka. ®opmyna MNnaxka.

71.PoToadphekT.3akoHbl oTOaddEKTA.

72.YpaBHeHne DiHWTelHa ons BHEWHero ooToadodekTa.

73. Onbitbl Nlebenesa. JaeneHue ceeta.

74.BonHoBOe 06bsSICHEHUE OABNEHUS CBETA.

75.KBaHTOBOE 06BSCHEHME NABNEHUS CBETA.

76. 9cbgoekT KomnToHa.

77.KopnyckynsapHo-BONHOBOW Ayann3M CBOWCTB BewwecTtsa. Popmyna ge bponns.

78.CooTHoweHne HeonpeneneHHocTen. Cneactsms U3 COOTHOLWEHWIA HEONPEeLEeNEeHHOCTEN.

79.BonHoBas oyHKUNS 1 ee cTaTUCTUHECKUIA CMbICTT.

80.06wwee ypaBHeHue LLpennHrepa. YpaeHeHue LpeanHrepa ans ctaumoHapHbIX COCTOSIHUIA.

81. MprHUMN NPUYNHHOCTN B KBAHTOBOI MEXaHWKeE.
82.CeobogHas yactumua.
83.YacTtuua B 04iHOMEPHOW NPSAMOYrofbHON " MOTEHUUanbHOM Sme".
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84.MpoxoxAeHne YacT1Lbl CKBO3b NMOTEHUMANbHbIA 6apbep. TYHHENbHbIA 3gOHEKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUNNNATOP.

86. MoMeHT umnynbca B KBAHTOBOW MexaHuKe

87.AT1om Bopjopopa. KeaHToBble ynicna.

88.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.
89.MMpnHUMUN HEPa3NNYNMOCTUN TOXAECTBEHHbIX YaCTULL.

90.MpunHuun Maynu. PacnpenenexHne anekTpoHOB B aTOME MO COCTOSHUAM.
91.CnekTpbl aToMOB 1 Monekyn. KombrHaLMOHHOe paccesiHve cBeTa.

92.BbIHyx oeHHoe nanyyeHuve. INMpuHuun getanbHoro pasHosecus. dopmyna MNnaHka
93.J1azepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B METa//IEe MO SHEPTUsM Npu abContoTHOM Hyne. dHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANE MO SHEPrUsM.
96. Teopus TennoemkocTel diiHWTenHa, debas.

97. 3HepreT|/|quKme 30Hbl B Kpuctannax. Pacnpep,eneHl/le 3NIEKTPOHOB MO 3HepreTn4ecknM 3oHam. BaneHTHas 3oHa u
30Ha NpoBOOMNMOCTN. MeTtannsbl, ON3NEKTPUKN 1 nonynpoBOAHNKNA.

98. MonynpoBoaHunkn.CobCcTBEHHAs 1 NPUMECHAs MPOBOAUMOCTb MONYNPOBOLHUKOB.

99. Pa6orta Bbixoaa. KoHTakTHas pa3HOCTb NOTEHLMAMNOB.

100. KOHTaKkT 3n1eKTPOHHOrO 1 AbIPOYHOro NONMYNPOBOAHMUKOB (P-N NEPEX0n) U ero BOMbT - aMnepHas xapakTepucTuka.
101. OCHOBHbIE CBOWCTBA M CTPOEHME AOpa.

102. OHeprus cBs3u s4ep.

103. SnepHble cunbl.

104. PagnoakTMBHOCTb. Buabl paonoakTMBHOrO U3nyYeHms.

105.YpoBeHb aneMeHTapHbIX 4acTuLl.

106. dyHOaMeHTanbHble B3aMOOECTBUS.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoBaHUSA KOMMNEeTEeHLUN

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHMA, YMEHUIA, HABBIKOB U (UNN) onbiTa dtan | Konuyectso
KOHTpoOns DesTeNIbHOCTU, XapakTepu3yoLLuX aTtanbl hopMUpOBaHUSA KOMMETEeHL U 6annos
CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHast |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 20
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTcs
BNageHve matepuasnom no Teme paboTbl, aHanUTU4eckme cnocobHoCTW, BnaneHne
MeToaaMU, YMEHWNS U HaBblKW, HEOO6X0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

MucbMeHHoe  [OByyarowmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLeNEHHbBIX TEOPETUYECKMX

JomauHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeInonHAETCS NMMCbMEHHO AoMa U 2 20
3apaHvie cnaércs npenogasatento. OueHMBalOTCS BlageHne Mateprasnom no Teme

paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHne METOAAMM, YMEHNS U HABbIKW,

HeobxoLMMble NS BbINOMHEHWS 3a4aHWA.
TecTnposaHue |(TecTupoBaHUe NMPOXOAUT B MUCbMEHHOW COOPME UMK C UCMNONb30BaHUEM

KOMMNbIOTEPHBIX cpeacTs. Obyyatowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 3 10

TECTOBbIX 3a[aHuli. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTea 3amtaHuii. OLeHKa BbICTABMSIETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPaBU/bHO BbINONHEHHbIX 3a4aHN.
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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

KoHTponbHaa [KoHTponbHas pabota NpoBOAMTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
pabota nonyyaroT 3aaHus Ans NpoBEepPKU YCBOEHUS MPoiiaeHHOro MaTepvana. Pabota 1 5
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBarTcs
BnafeHne maTepranom rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToaMu, YMEeHNs 1 HaBblKu, HEOOX0AMMbIE A1 BbINONHEHUS 3a4aHUi.

NabopatopHble (B ayantopun, ocHaWEHHON CoOTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbmeHHoe  |OByyarolwmecs nonyyaroT 3afaHne No OCBEWEHMIO ONpPenenéHHbIX TEOPETUHECKMX
nomalHee BOMPOCOB UKW pelueHmnto 3a8ad. PaboTta BbINONHAETCS NMMCbMEHHO AoMa U 3 5
3afaHve chaétcst npenonasartento. OLEHNBAIOTCS BNafeHe Matepumanom no Teme
paboTbl, aHaNUTNYECcKMe crnocobHOCTU, BNafeHne MeToAaMM1, YMEHNS N HaBbIKW,
HeobxoLMMble Ans BbIMOMHEHNS 3a4aHWA.

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 9/1IEKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensmMm 1 npenocTaBneHHbIx aoctynos HYM KdY;

- B Me4YaTHOM BUAeE - B (poHae 6ubnuotekn HabepexHouenHUHCKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyaioT y4ebHyio nutepatypy Ha aboHEMEHTE MO YMTaTeNbCKMM BrneTam B COOTBETCTBUM C MPaBuiamMm Nonb30BaHNs
616NNOTEKON.

ONeKTPOHHble N30aHNA OOCTYMHbI AUCTAHLUMOHHO 13 Nio60i TOUKM Npu BBEAEHNM 00y4aIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKN NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeH 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 obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MNepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucUMnavHel. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npasoobnagarensiMu anekTPOHHbIX U3AAHWIA U MPU N3MEHEHWN KOMMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHouenHnHcKoro nHeTtutyTa (ounmnana) KoY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX s
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Coursera - https://www.coursera.org/

MIT OpenCourseWare - https://ocw.mit.edu/

OpenEDX - http://open.edx.org/

?HALUNOHANBHASA NMIATPOPMA OTKPbITOIO OBEPA30BAHUNA? - hitps://npoed.ru/
HaunoHanbHbii OTkpbIThili YHuBepcutet 2VIHTYUT? - https://intuit.ru/

MopTtan ?CoBpeMeHHas ungpoBas obpasosatenbHas cpena B PP ? - https://online.edu.ru/
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumm BecTn KoHcnekTupoBaHue yyebHoro Mmatepuana. Obpalatb BHUIMAHUE Ha TEPMUHbI, (OOPMYNMPOBKM,
packpblBalolwme cogepXaHme TeX Un UHbIX SBNEHUIA N NPOLIECCOB, HAY4YHble BbIBOAbI U
npakTuyeckme pekoMeHaaumu. XenatenbHO 0CTaBUTb B paboymx KOHCHEKTax nossl, Ha KOTOPbIX
[enaTtb NOMETKM U3 PEKOMEHI0BAHHOM NTEPATypbl, LOMOMHAWNE MaTepUan NPoCcywWwaHHowm
nekumm, a Takxe noayepkmeatoLLe ocobyio BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX MONOXEHWIA.
3apasaTb NpenonaBaTenio YyTOYHSIOWME BONPOCHI C LIENbIO pa3pelleHns HEACHBIX MOMEHTOB.
B0O3MOXHO npoBefeHre NEKUMOHHbIX 3aHATUIA C NPUMEHEHNEM ANCTAHLMOHHBIX TEXHONOT A B
obyyeHun. B cnyyae nprumeHeHns B 06pa3oBaTtesibHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTenbHbIX
TEXHONMOrniA 0byvatolmecst 3yyatoT TEOPETUHECKUIA NIEKLIMOHHBIA MaTepyan Ha cnenyrowmnx
nnatchopmax n pecypcax:

- B KomaHae "Microsoft Teams";

- B BupTtyansHoi ayautopun.

npakTtuyeckme | 1. Ha nepBom 3aHATMM CTyAeHTaM npeanaraeTcsa nurepatypa u MaTepuanbl B 31EKTPOHHOM BUAE Ons
3aHATUS rnocnenyrowero NpoBeaeHNs NPakTUYECKMX 3aHATHIA 1 caMOCTOSITENbHON paboTol.

2. Ha nocnenyowmx 3aHATMAX CTyOEHTBI pewaroTt 3a4a4m no npeacTaBieHHbIM TEMaM.

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensam 6annamu.

4. CyMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHMNE NPaKTUYECKMX 3aHSATUNA,

cknapblBaeTcsl U3 6anno., BbICTaBEHHbIX 3a MNOCELWEHWEe 3aHSATUIA 1 aKTMBHOE y4acTue CTY4EHTOB B

NPOBEAEHNN 3aHATUIA.

5. Bo3MOXHO npoBeaeHne NpakTUYeCKnx 3aHATUIA C MPUMEHEHNEM OUCTAHLUMOHHbBIX TEXHOMOMMIA B

obyyeHun. B cnyvae npumMeHeHns B 06pasoBaTefibHOM NpoLecce ANCTaHUMOHHbIX 06pas3oBaTenbHbIX

TEXHonoruii obyyatowmecs BbINOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSATUIA HA cnedyrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BuptyansHoin ayautopum.

nabopatopHblie| 1. Ha nepBoM 3aHSTUM CTYAEHTbI pacnpenensitorcst B 6puranbl no 2-3 yenoseka Assl BbiNOSHEHUS
paboTbl nabopatopHbIx paboT, 1 M onpeaensieTcs nepeyeHb BbiNofHAeMbIX paboT M3 NpencTaBneHHOro

Bbiwe (4.2) cnucka.

2. Mepen BbiNonHeHneM nabopaTopHoi paboTbl CTYAEHTbI JOMXHbI U3Yy4nTb METOANYECKUE yKa3aHu st

K Mony4yeHHbIM nabopaTtopHbiM paboTtam sl F[PaMOTHOIO WX BbIMOMHEHMS!

3. HenocpeacTeeHHO nepep BbinofHeHMeM nabopaTtopHoit paboTbl CTyAeHTbl MPOXOAST ONPOC MO

BbISICHEHUIO CTEMNEHW MX NOArOTOBIEHHOCTU K BbINONHEHUIO TabopaTopHO paboThl C MOCEayOWNM

[LOMYCKOM.

4. B cnyyae gonycka CTy4eHTbl, MCMONb3ysl METOANYEeCKMe yKasaHusl, AOMKHbI BbINOAHUTb

npencTasneHHyto nabopatopHyto paboTy 1 nokasaTtb npernoaaBaTesnto Nony4YeHHble

aKCMepUMeHTalbHbIE faHHbIe.

5. Cnegnytowwii aTan - HaNMcaHWe oT4eTa no AaHHoi nabopatopHoli paboTe.

6. B nanbHenweM gaHHbIn 0TY4ET NpeacTasmTb NpenonaBaTento v 3alnTuTb.

7. B 3aBMCMMOCTI OT 3HAHWIA CTyeHTa npenojasaTesib BoiICTaBnseT 6ann 3a faHHyto paborTy.

8. Bo3aMoxxHa 3awmTa nabopatopHblx paboT B pexume oOHNnarH nnm caada otyeta 6e3 3awmntbl Yepes

pasmelleHne Ha nnaTgoopme obyyeHns ¢ NPUMEHEHEM ANCTAHLUMOHHBIX TEXHONOMUiA B 0B6y4eHumn. B

cnyyae npumeHeHus B 06pasoBatefibHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOT Wi

obyyatowmecs BbIMONHSIOT 3aaHusl Ha CleayoWwmx nnatgopMax U pecypcax:

- B KoMaHae "Microsoft Teams";

- B BuptyanbHoit ayautopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | HaunHaTb Hapo ¢ n3y4YeHns pekoMeHO0BaHHON nuTepatypbl. HE06X0AMMO MOMHUTL, YTO HA NEKLUK
TenbHas 0b6bI4HO paccMaTpMBaeTCsl He BECb MaTepuan, a ToNnbko ero YacTtb. OcTanbHas ero 4actb
pabota BOCHOJIHAETCS B MPOLIECCe caMoCcTosiTeNbHON paboThl. B cBsS3n ¢ aTuM paboTta ¢ pekoOMeHL0BaHHOA
nutepaTtypoit obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobxoanmMo o0bpaTuTb Ha copepXaHune
OCHOBHbIX MOMIOXEHWI 1 BbIBOLOB, 06 SICHEHNE SIBNEHUIA 1 (haKTOB, YSICHEHME NPaKTUYECKOro
MPWNOXEHUsI paccMaTprBaeMblx TEOPETUYECKMX BONPOCcoB. B npouecce aToii paboTbl CTyAEHT
LOMKEH CTPEMUTBCS NMOHSATH U 3ANOMHUTL OCHOBHLIE MOMOXEHUS paccMaTpuBaeMoro Matepuana,
NpUMepbl, MOSICHSIIOWME ero, a TakxXe pa3obpaTtbCs B UNNIOCTPATUBHOM Matepuane.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs 3y4aroT TEOPETMYECKUIA NEKLIMOHHbI MaTepran Ha cnenylowmx nnatgpopmax u
pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoin ayautopum.

TecTuposaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMS ayAMTOPHbIX 3aHATUIA No BapuaHTaM. Bpems -90 muHyT,30
3apanuia, (16ann-13anaHwve).

1. MNepen peleHreM 3afaHnin peKoMeHOyeTcs NOBTOPMTb COOTBETCTBYHOLLYIO TEOPMIO MO y4ebHMKaM
WM KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHSATUSAX, MPOCMOTPETb OCHOBHbIE (DOPMYJbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas K peleHnto 3afaHmsi, He06Xo04MMO KpPaTKo 3anucaTb ero ycnoeume, u (ecnu
HeobxoaouMo) caenaTb pUCYHOK. PeleHne cHavana cnefyet ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTE PACYETHYIO POPMYY 1 3aTEM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tocne aToro Hy>XHO CPaBHUTb MOMYyYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0AMMO NPOAHANN3MPOBaTb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblOpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBUTb OWNBKN.

3. Ob6si3aTeNbHO BbINOMHEHWE AOMAWHMX NPAKTUYECKUX 3a4aHWNiA 4N1S YCNEWHOro NpoxXoX aeHust
TECTUPOBAHUS U HANUCAHWUS MMCbMEHHbIX (KOHTPOMbHBIX PaboT).

B cnyyae npumeHeHunst B 06pasoBaTteibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOI WA
obyyatowmecs BbIMOHAIOT TECTOBbIE 3a4aHNs Ha CNeayiowwmX nnaTgopmax u pecypcax:

-B komaHge "Microsoft Teams";

-8 BupTtyanbHoi aygutopum.

KOHTponbHas | 1. BHMMaTenbHO npoynTaiTe ycnosme 3a0a4m 1 BbIICHUTE CMbICN TEPMUHOB U BblpaXXeHuii B Hee
pabota BXOOSILUMX.

2. 3anuwunTe KpaTko ycnosue 3agayn, BBOAS AN1S 3a4aHHbIX B YCNOBUU BENMYMH U ONs ONpeaensieMoi

BENUYNHbI BYKBEHHbIE 0603HA4YEHNS.

3. Bblpa3uTb Bce YncnoBble 3HAYEHUS 3a4aHHbIX B YCNOBUM BENMYUH B eanHunuax CU.

4. Mo BO3MOXHOCTU, coenanTe pUCYHOK, YHepTeX UM YCIIOBHYIO CXEMY, MOSICHSOWMNE CYLIHOCTb

3apa4u.

5. MNMpoBeanTe aHanma 3a4ayun, BCKpbiBaOWMiA ee on3NYeCKnin CMbICN. YCTaHOBUTE, Kakue

om3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbiTb UCMOMb30BaHbI NPY PELEHUN 0aHHOK 3aaa4n.

6. Ha ocHoBaHMK Gon3mnyecknx 3aKOHOB COCTaBbTe YPaBHEHNS, CBSA3bIBatoWme pmnanyeckue

BEJIMYMHbI, KOTOPbIE XapakTepuaytoT paccMaTprBaeMOoE B 3afa4e SBNEHNE.

7. Pewnte 3anucaHHble ypaBHEHUS MaTEMaTUYECKM OTHOCUTENBHO MCKOMOI BENNYMHbI U NONy4nTe

oTBeT B 0bLieM BuIe.

9. MoacTaBbTe B hopMyny pelleHnst B oblem Bnae BMECTO BYKBEHHbIX 0603HAYEHNIA YNCNOBbIE

3Ha4YeHusl BeNMYmMH B eamHunuax CU 1, nponssens BblMUCNEHUS, NONYYNTE YACNOBOI OTBET.

10. PeweHmne 3a4a4m conpoBoXfanTe KpaTKMMm, HO NCHEPMbIBAKOWMMI NOSICHEHNSIMU.

11. B cny4yae npumeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOrnii BO3MOXHA caada KOHTPONbHO paboTbl Yepes pasMelleHne Ha creayowmx nnatgopmax

n pecypcax:

- B KomaHae "Microsoft Teams";

- B BupTtyanbHoi ayautopun.
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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 A0 Hayana ceccuw.

8. B cnyyae npuMeHeHusi B 06pa3oBaTefibHOM NPOLECCe AMCTaHUMOHHbIX 06pasoBaTebHbIX

TEXHONOrMiM BO3MOXHA caya BbIMOMHEHHOr0 NUCbMEHHOr0 fOMallHero 3agaHns Yyepes pasmelleHne

Ha cnegyowmx nnaTpopmax n pecypcax:

- B koMaHae "Microsoft Teams";

- B BupTtyanbHon aygutopum.

3avet 1. O3HaKoOMUTbCA C NepeyHeM BONPOCOB A5 3ayeTa.

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

3. 3ayet no onanke NPOXOANT B MMCbMEHHOIN hopme 1 JOoNXKeH coaepxartb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B aHANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpefeneHbl Kak MoLynb, Tak ¥ 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 YUCEHHbIN pacyeT B eanHuuax CU.

5. BoaMoxHa caya 3a4eTa no TectaMm C NPUMEHEHNEM ANCTaHLUNOHHbBIX TEXHONOMWA B 06y4YeHun B
komaHge "Microsoft Teams".

aK3aMeH 1. O3HaKoOMNTbLCS C NepeYyHeM BONPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO nNpoYnTaTth M OCMBICINTL PEKOMEHAOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONLEHHBIM TEMaM.

3. OK3aMeH no uanke NPoxXoamuT B MMCbMEHHOW OOPME U OONTXEH COOoepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak U HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKO N TEKCTOBOW (OOpPME); MPU 9TOM
Heobx04UMO OaTb onpeneneHne uUanNYecknx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3aa4y cHavana cnemyet ocylWecTBUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHyo hOpMyNy 1 3aTEM NMPOMIBECTM YMCNEHHDbIN pacyeT B eanHunuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPUMEHEHNEM OUCTAHUMOHHbIX TEXHONOMMiA B 0By4YeHun B
komaHoe "Microsoft Teams".

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecrneyeHnst U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 20 u3s 23. Bl YHH
rlorlyfos

ARl | AL O



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

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneumnanusmposaHHas nabopaTtopusi.

12. Cpe,u,cma ajantauumum npenopgasaHusi auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYE€HHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOro npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|x09| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4yanm MHOpPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaBarenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3auMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, nposeneHmns ceMmnHapoB, BbICTyNJIeHNA C oknagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOMA A4Jis OpraHnu3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM UnNn NNUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hOpPM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4vl:

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

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOMXNTENbHOCTU BLICTYMEHNS 0Byyatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka 1 aNeKTPoTEXHMKA" U NPOOMI0 NOArOTOBKM "BbiCOKOa(h(PEKTMBHBIE MNA3MEHHbIE U NAa3epHble
NpoLEecChl B 3N1EKTPO3HEpreTuke".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA

npO(*)Vlﬂb NnoaOroToBKW: BblCOKOS@@eKTMBHbIe naa3MeHHble N Na3epHble NPOLIECChI B SN1EKTPO3HEPreTuke

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc obuein couankm : yuebHoe nocobue : B 3 Tomax / . B. Caeenbes. - 19-e n3g., crep. -
CankT-MNeTepbypr : NaHb, 2019. - Tom 1 : MexaHvka. MonekynsipHast couauka - 2020. - 436 c. - ISBN 978-5-8114-5539-3.
- URL: https://e.lanbook.com/book/142380 (nata obpalieHus: 18.08.2020). - TEKCT : aNEKTPOHHbIMN.

2. CaBenbes W. B. Kypc obueit gounsnku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 15-e nag., ctep. -
CaHkT-lMeTepbypr : laHb, [6. I.]. - ToM 2 : DnekTpU4ecTBo U MarHetnam. BonHbl. OnTrka - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - URL: https://e.lanbook.com/book/113945 (pata obpaieHus: 30.07.2020). - TekCT : 3NEeKTPOHHbINA.

3. CaBenbes W. B. Kypc obwelt counsnku : yiebHoe nocobue : B 3 Tomax / V. B. CaBenbes. - 13-e uag., ctep. -
CaHkT-leTepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBas onTtuka. AToMHas dousnka. Pusnka tBepnoro Tena. dunsmka
aTOMHOro agpa n anemMeHTapHbix 4acTuy - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - URL:
https://e.lanbook.com/book/123463 (nata obpaiweHus: 30.07.2020). - TEKCT : 3NEKTPOHHbIA

4. BacouH 0. B. dusuka : yuebHoe nocobue : [B 2 yacTsix] / O. Bb. BadomH. - 2-e nsa., gon. - Kasaxb : M3g-so MOwH PT,
2010. - 4. 1.- 316 c. : un. - Mpwun.: c. 300-307. - Pex. MO. - Bubnwnorp.: ¢. 300. - MNpeam. ykas.: c. 308-315. - ISBN
978-5-4233-0033-5. - TekCT : HENOCPenCTBEHHbINA. (96 9K3.)

5. BacouH . B. dunsuka: yuebHoe nocobue : [B 2 yactsx] / O. b. BadowmH. - 2-e n3gn., gon. - Kasasb : M3an-s0 MOuH PT,
2011.-4. 2 .-460 c. : un. - Npwun.: c. 432-444. - Pek. MO. - bubnuorp.: c. 432. - MNMpenm. ykas.: c. 445-459. - ISBN
978-5-4233-0032-6. - TekcT : HenocpencTeeHHbIn. (100 ak3.)

JononHntenbHas nuteparypa:

1. KanH K. B. Kypc obweit dpusmku: ydebHoe nocobue / K. b. KaHH. - Mockea : KYPC: HAL MH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpauweHus: 30.07.2020). - TekcT :
3NEKTPOHHBbIN.

2. MuHckuin A. A. duanka : yuebHuk / A. A. MuHckuia, . 1O. Mpakosckuid ; nog obw. pea. KO. W. Ouka, H. C. MypbiweBoii.
- 4-e 3., ncnp. - Mockea : POPYM : MHDPA-M, 2021. - 560 c. - (CpenHee npogpeccmoHansHoe obpasosaHue). - ISBN
978-5-00091-739-8. - URL: https://znanium.com/catalog/product/1150311 (nata obpaweHus: 18.08.2020). - TekcT :
3NIEKTPOHHbIN.

3. Casenbes M. B. C6opHUK BOMPOCOB 1 3afad no obuiei dgousvke : yiebHoe nocobue / U. B. CaBenbes. - 9-e usg., cTep.
- CaHkT-lMeTepbypr : MaHb, 2019. - 292 c. - ISBN 978-5-8114-4714-5. - URL: https://e.lanbook.com/book/125441 (pata
obpaileHus: 18.08.2020). - TekCT : 3NEKTPOHHbIN

4. Tpocpumora T.U. Kypc domanku: y4ebHoe nocobue anis MHXEHEePHO-TEXHUYECKUX crieumansHocTen By3os / T. M.
Tpodoumosa. - 10-e usn., nepepab. u pon. - ExatepuHbypr : ATI, 2016. - 560 c. : un. - (Bbicwee npodp. 06pasoBaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekcT : HenocpeacTBeHHbIN (35 ak3.).
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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

Mpodomnb noaroTosku: BuiCOKOAMEKTUBHBIE NIA3MEHHbIE 1 Na3epHble NPOLECChl B 3NEKTPOHEpreTuke
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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