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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 17. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

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
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCKuX,

©CTECTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMWYECKIMX) ONS MOSHTUGUKaLNUN,
POPMYNNPOBAHUS U PELLEHNSI TEXHUYECKUX U TEXHONOMMYEeCKUX npobdnem
QKCMyaTauuy TPaHCNOPTHO-TEXHONOMMYECKUX MaLWWH 1 KOMMIEKCOB

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE NOHATUA, 3aKOHbl U MOOENN MEXaHUKWN, SNEeKTpnyecTBa N MarHeTn3ma, KonebaHwuii n BOJIH, KBAHTOBOM
hunsnkn, CTaTUCTMYECKom pusukn n TepmMoanNHaAMUKNA.

JonxeH ymeTb:

- MCMONb30BaTb OCHOBHbIE MPUEMbl 06PaboTKM aKCNEPUMEHTANBHbBIX AaHHbIX; PelaTb TUMOBbIE 3a4a41 MO OCHOBHbLIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
U pelleHnm npobnem.

JlonxeH Bnagetb:

- MeToAaMu 3KCNepUMEHTaNIbHOr0 NCCnenoBaHus B ouamnke (nnaHMpoBaHme, noctaHoska 1 obpaboTka
9KCNEpPUMEHTA).

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHATb Pe3ynbTaTbl OCBOEHUSI AUCUUMINHBI B MPOCDECCUOHANBHOM OeSTeNIbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynu)" 0CHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammel 23.03.03 "SkcnnyaTaums TPaHCNOPTHO-TEXHONOMMYECKMX MALUH U KOMMNEKCOB
(ABTOMOGUNM 1N aBTOMOBOMIBHOE XO3SACTBO)" 1 OTHOCUTCS K 6a30BOI (06LLENPOHECCMOHANBHOM) YacTu.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOeNiIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 20 4aca(oB), B TOM YMC/e NeKuMn - 6 H4aca(oB), MpakTU4eckume 3aHaTus - 6 Yaca(os), nabopaTtopHble
paboTbl - 8 4aca(oB), KOHTPO/b caMocToATENbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 48 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 4 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBL: OTCYTCTBYET B 1 CEMECTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOW paboThbl,

Pa3penbl oucumnnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl

1 Tema 1. Pnsnyeckme OCHOBbI
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMog?ﬁ,g;anaﬂ
e | pagora

5 'Eroemiab?. MexaHunuyeckne konebaHus u 1 1 0 > 5
R il I I K : :
o [[ova d Srexpocarina HEREE : :
5. [Tema 5. SnekTpoamHammka 1 0 0 0 0
e HEREE : :
va Iﬁ:ﬁ(z. BonHoBas v kBaHTOBas 5 1 1 > v
8. ;In'g)n::HBM.K(V?CHOBbl KBAHTOBOM 5 0 1 0 7
9. 'TI';:A; 9. ®usnka atoma 1 TBepaoro 5 1 1 o 7
to[[ore 0. Suonca ap 2 [ o | : :

Utoro 6 6 8 48

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. Pusnyeckme oCHOBbI MEXaHUKM

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpalarenbHoro AsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW M IMHEAHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNe
mMaTtepuanbHOM TOYKHN).

OcCHOBbI AMHAMKKMW.

| 3akoH HbtoTOHA, NHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKeE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprusi Tena. CBsSi3b MEX Y CU0IA 1 NOTeHUManbHOM
aHepruei. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MomeHT nmnynsca. KnuHetudeckas sHeprus spawenns. MomeHT nnepunn. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpaLlaTenbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHns MOMEeHTa UMnynbea.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 CNeacTBns U3 Hero: 3aMeieHne BpeMeHU, CokpaweHme aMHbl. 3akoH
cnoxeHms ckopocTteri B CTO. Penatnsnctckuini umnynbc. 3 suga sHeprum B CTO.

Tema 2. MexaHnuyeckue kone6aHUsA v BONHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckme HesaTyxatowme konebaHus. CnoxeHune rapMoHnyeckux konebarmin. CeoboaHble
3atyxatowme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4eckne BONHbI.
XapakTepucTnkm mexaHu4eckmnx BonH. BonHoBoe ypaBHeHune. [MnoTHOCTb aHeprun. NMNOTHOCTb NOTOKa SHEepPruu.

Tema 3. MonekynsipHasi cousuka v TepmoanHamMmuKa
MonekynsipHo-knHeTnyeckas teopmsa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypasHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
duraunyecknii cMbich Temnepatypsbl. SBneHns nepeHoca. CpeaHss onvHa cBoboaHOro npobera Moneky.

am PAEKTPOHHBH
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcCHOBbI TEPMOANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckuii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l Ha4ano TepMoanHaMUKKA.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

CsoiicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OnekTpuyeckoe none B BeLeCTBe.

MonspHbie 1 HEMONAPHbIE OAN3NEKTPUKK, MX nonapuaaumns. NMonapunaosaHHoCcTb. Teopema [Maycca ons ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst aNEeKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrO U
HEOQHOPOAHOr0 y4aCcTKOB B MHTErpanbHoOn 1 auddpepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckne ToKM B XMIOKOCTSX, rasax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B Bakyyme.

WHaykuns marHntHoro nong. Cuna Amnepa. MarHuTHbin MoMeHT. 3akoH Buo-Casapa-/lannaca. Linpkynauus sektopa.
Cwnna NopeHua. [lBnxeHne 3apsna B MarHUTHOM norne.

MarHuTHbIN noTok. Teopema Maycca. PaboTta MarHMTHOro nonsi. AnekTpoMarHuTHas uHgykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTnBHOCTL. CaMonHOyKUNS.

MarHuTHOEe none B BewecTse.

MarHeTunkn. HanpsixeHHOCTb MarHUTHOro nons. Linpkynsuns sektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcCHOBbI TEOPUN INEKTPOMArHNTHOIO MONS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpaBHeHns Makceenna B MHTerpanbHoin u guddepeHumanbHom
chopmax, nx gon3anyecknin CMbICH.

Tema 6. dneKkTpoMarHUTHblie KonebaHUs u BOJHbI

OneKkTpoMarHnTHele konebaHwsi.

Heszatyxatowme konebaHus. 3atyxawowme konebaHns. BoiHyXOeHHble anekTpuyeckme KonebaHusi. PesoHaHc Toka.

SﬂeKTpOMaFH WTHbI€ BONHbI.

BonHoBOEe ypaBHEHUE 1 CKOPOCTb PACNPOCTPAHEHUS ANEKTPOMArHUTHBIX BONIH. CBOMCTBA 9NEKTPOMArHUTHBIX BOJTH.
LLikana anekTpoMarHUTHbIX BOJH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCMMyMa 1 MUHUMyMa UHTepdepeHummn. HTepdepeHuns ceeta ot
pasfnyHbIX 06EKTOB.

Ondppakums ceeta.

MpuHumn MoireHca-Pperens. Meton 30H PpeHens. Oundpakuum PpeHens n GpayHrodepa 0T pa3nuyHbIX 06 bEKTOB.
PaccesiHue ceeTa.

Monsapusauns n gucnepcums ceeta.

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe uanyyeHve.

Xapaktepuctuku TennoBoro nanyvyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. 'mnoTesa lNnaHka. Popmyna
MnaHka. OnTrnyeckas NUPoOMeTpus.

doToadpdpekT. dchdekT KomntoHa. [laBneHne ceeta.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTernHa ong gporoadodoekTa. NpumeHeHmnsa potoadpgoekTa. SdpdpekT
KomntoHa. Macca u umnynec cpotoHa. asneHue ceeTa. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHNS KBAHTOBOW MEXAHWKM.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

M'noTesa ne-bpoiinsd. CooTHoWweHne HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHKLMS.
YpasHeHve WpeaunHrepa. OoHOMEPHbIA ?AWKMK?, TYHHENbHbIA 3dPEeKT, KBAHTOBbIA OCLUANATOP.

Tema 9. Pusnka atoma u TBepaoro Tena
KBaHTOBas Teopusd atoma.

Moctynatel Bopa. OnbiT ®paxka u Mepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHVKe: KBAaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmuoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHgeneesa.

Tema 10. duauka saapa U 3NeMeHTapHbIX YacTuL,
Slopo atoma. dneMeHTapHble YacTuLbI.

Xapaktepuctuku sapa. SHeprus ceasu aopa. Mogenn sapa. PagnoaktuBHoe nanyyeHme n ero suabl. Peakuun
JeneHns n cuHtesa snep. Yetoipe Tvna goyHOoaMeHTaNbHbIX B3aMMOLENCTBUN aNEMEHTAPHbIX YacTuL,. AHTMYACTMLbI.
Knaccudomkauus anemeHTapHbix Yactul,. ['mnotesa o kBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHuns Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosiTeNbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNnbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpodheccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) doeaepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWEM 3TanoB UX oopMUpPOBaHUS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

dopma KoHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMmbl (paspenbl) AUCLUUNNUHBI

Cemectp 1
TeKyLL M KOHTPO/Ib

. Punanyeckne 0CHOBbI MEXaHMKU

. MexaHuyeckmne konebaHns 1 BONHbI

. MonekynsipHas cpmsmka n TepmoamHammka
. DnekTpocTaTrka v aneKTPU4ecknii ToK

. DnekTpoanHammka

. OneKkTpoMarHuTHole KonebaHms 1 BOMHbI

. PU3NYECKNe OCHOBbLI MEXAHVKU

. MexaHunyeckue konebaHns 1 BONHbI

. MonekynsipHas consmka n TepmogmHamuka
. DnekTpocTaTmka 1 anekTpu4YecKunii Tok

. OnekTpoanHamunka

. OnekTpoMarHuTHble konebaHus 1 BOMHbI

KoHTponbHas
1 pabota OrIK-3

NabopaTopHble
2 paboTbl OrK-3

OO WN—=OORAWN =

CemecTp 2
TeKyLL Ui KOHTPOIIb

7. BonHoBas n kBaHTOBag onTuka
KoHTponbHas 8. OCHOBbI KBAHTOBOW MEXaHMKU

1 Or1K-3
pabota 9. dusuka atoma 1 TBepOOro Tena

10. ®usunka s4pa v sNeMeHTapHbIX YacTuL,

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
5 NabopaTopHble OMK-3 7. BonHoBas u kBaHTOBas onTuka
paboTbl 9. ®usuka atoma 1 TBEPJOro Tena
3ader OK-7, OlNK-3

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nunyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns
OTnnYHO XopoLuo Y nosn. Heyan.
Cemectp 1
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNonHeHb [[paBnnbHO BbiNOAHEHA (3a4aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3adaHuii. MpwucyTcTtytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpoOBaH  |ypoOBEHb BNaneHNs MposiBneHsbl
CnocobHoCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kme CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCcoBHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
NabopaTopHble |O6opyLoBaHKE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NMoAroToBKa. NOAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblk  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUHHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4YHO He CoOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
CemecTp 2
TeKywWu it KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBuibHO BbINOAHEHA (3a4aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 1
MpoaeMoHCTpMpoOBaH  [3agaHui. MpucytcTayioT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepuanoMm. |He3Ha4YMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoOHCTPUPOBaH  |ypOBEHb BNaAeHNS MposiBneHsbl
CnocobHOCTM XOpOLLWIA YPOBEHb MaTepuanom. HeLOoCTaToYHbIE
NPYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTK
YMEHWS K BbINONHEHWO |MposiBNeHbl cpefHne  [cnocobHOCTM NPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuii.  [cnocobHOCTK NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4ebHO-NporpaMMHoro matepuana B oobeme, npob6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencTosilei paboTbl Mo cneunanbHoOCTy, NPUHUMNaNnbHbIE OWMBKU B BbINONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenycMOTPEHHbIX MPOrpaMMoi OUCUMNAMHBLL.  |cnocobeH NPoaonXuTe 0byyeHne nnm
NPUCTYNUTbL MO OKOHYaHUW yHUBepcHTeTa K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl
Cemectp 1
TekyLUA KOHTPONb

1.
Te
Te

O©ooNOOOTh~WN =

10
11
12
13
14
15
16
17
18
19

20.

KoHTponbHas paborta
mbl 1,2, 3,4,5,6
Mbl:

. KunHematvka matepmanbHOn To4KK
. [nHamuka matepuranbHol TOYKM

. MexaHuyeckas paboTa u aHeprus
. MexaHwvka TBEpooro tena

. PenstuBucrckas MexaHuka

. MKT npeanbHoro rasa

. SIBneHuns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHn4eckune konebaHus

. MexaHnyeckune BOMHbI

. DnekTpuyeckoe none B Bakyyme
. dnanekTpukn

. NMposogHukn. KoHgeHcatopsl

. DHeprus 3apsaxXeHHbIX CUCTEM
. DNeKTpu4ecknii ToK

. MarHmTHOE none B Bakyyme

. MarHntHoe none B BelecTee

. OneKTpoOMarHUTHas NHIOYKUNS

. dnekTpoMarHuTHble KonebaHusi
OneKkTpoMarHUTHble BOMHbI

MNpumepbl 3a0aHwniA:
3apgadya 1. Ban B Buae CniowHoOro uunmHapa maccori mi=10 Kr HacaxeH Ha ropu3oHTanbHy ocb. Ha umnnHap HamoTaH
WHYP, K CBOBOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmM yckopeHuem a byneT onyckatbes rups,

ec

N ee NpefoCcTaBnTb camoii cebe?
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3apava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BbICTPEN BEPTUKANbHO BBEPX. OnpeaenuTs BeICOTY h, Ha
KOTOPYIO NMogHMMaeTcs nyns Maccoi m=20 I, ecnv NpyXnHa XecTKocTbio k=196 H/M bbina cxarta nepeq BICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeub.

3apaya 3. PakeTa yctaHOBMEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BEpTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMaNbHON CKOPOCTM V1, COOBLLEHHO pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU Ha PACCTOSIHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe CWibl rpaBMTaUMOHHOTrO B3aMMOOENCTBUS pakeTbl U 3eMnu,
npexHebpeyb.

3apnaya 4. Konba BMecTumocTbto V=300 cM2, 3aKkpbiTasi NpobKOl C KpaHOM, COLEPXMT pas3pexeHHblil Bo3ayx. [ns
N3MepeHUst faBneHns B Konbe ropnblwko Konbbl NOrpy3niv B BOLY Ha He3HaYUTENbHYIO FyBuHY 1 OTKPbIIW KpaH, B
pesynbTaTe Yero B konby Bowna Bofa Maccoi m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocdpepHoe aasneHne p0=100 k[a.

3apava 5. Kncnopog 3aHumaet ob6bem V1=1 M3 1 Haxonutes nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npwu
MOCTOSHHOM AaeneHun 0o ob6bema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 06beMe 1o faeneHus p2=500 klMa. MocTponTb
rpagouk npouecca u HaTtu: 1) nameHeHne AU BHyTpPEHHe aHeprum rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KONnM4ecTBo
Tennotbl Q, nepenaHHoe rasy.

3apgaya 6. Tpu ognHakoBbix nonoxmTenbHbix 3apsata Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatensHolii 3apsan Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna NpUTSXeHNs ¢
€ro CTOPOHbl ypaBHOBECWNA CWlbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apava 7. MNonoxutensHbie 3apagbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apnaya 8. dnekTpuyeckoe none co3aaHo AsyMs TodeuHbiMu 3apsnamun: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsigamu pasHo 20 cM. OnpeaennTb HaNPS>XXEeHHOCTb 3N1EeKTPUYECKOro Nons B TOUKE, Haxoaswencsa Ha paccTosiHUN
r1=15 cm oT NnepBoro n Ha paccTosiHun r2=10 CM OT BTOPOro 3apsn0s..

3apava 9. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 Om nogkntodeH Kk uctodHnky toka, 30C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTueneHune r=50 OM. OnpegennTb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPELNHO 0BMOTKM
noteHumomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu OTKIOYEHHOM
BONbTMETPE?

3apava 10. o ToHKkoMy npoBoaswemy konbuy paanycom R=10 cm TeyeT Tok 1=80 A. HaliT MarHuTHyto nHaykuuo B B
TOouke A, paBHOYOANeHHOW OT BCEX TOYEK KOnbLa Ha pacctosHue r=20 cM.

2. NTabopatopHblie paboTbl

Tembl 1,2, 3,4,5,6

NabopaTopHas paboTa 1. OnpeaeneHune yoensHOro ConpoTUBEHNE NPOBOAHVKA.
NabopaTopHas paboTa 2. OnpeaeneHne YCKOPEHUS CUMbl TAXECTU NpU CBOOOLHOM NafeHnmn Tena.
NabopaTopHas paboTa 3. OnpeneneHne MOMEHTa MHEPLIMI METANNIMYECKUX KOMEL, C MOMOLbI0 MasiTHUKa Makceenna
Na6opatopHas paboTa 4. N3ydeHune konebaHnii MaTeMaT4ecKoro 1 gon3n4eckoro MasiTHUKOB
NabopatopHas pabota 5. OnpeneneHne OTHOWEHMS TeNNoeMKocTel rasa metogoM KnemaHa- Ilesopma.
NabopatopHas paboTa 6. OnpenenexHne BA3KOCTY XnakocTn metogom CTokca.

NabopaTopHas paboTa 7. iccnenoBaHne 3aBUCMMOCTY BS3KOCTY XMUAKOCTW OT TeMNepaTypbl 1
KOHLIEHTpaLM/ Ha WaprKOBOM BMCKO3UMETpE.

NabopatopHas paboTa 8. ViamepeHue paclumpeHns TBepabiX Ten 0T Temnepatypbl
NabopatopHas paboTa 9. M3aydeHne paboTbl 9N1eKTPOHHOIro ocuuanorpadga.

Na6opatopHas pabota 10. MiamepeHne yoenbHoOro 3apsaa anekTpoHa.

NabopaTopHas paboTa 11. MpoBepka 3akoHa OMa 1 n3MepeHune yaenbHoro ConpoTUBAEHUS.
NabopaTopHas paboTa 12. M3yyeHne pacnpeneneHns MarHUTHOro nons BAO/Mb OCY CONeHouaa.
Na6opatopHas pabota 13. OnpeneneHne ropMaoHTanbHOM COCTaBNSIOWEA MArHUTHOR MHOYKLUN
MarHuTHoro nons 3emnu.

NabopatopHas paboTa 14. N3yyeHne sSBNEHUS MArHUTHOrO rncTepesnca.

NabopatopHas paboTta 15. N3y4eHne 3aTyxaowmx konebaHumi.

Na6opatopHas paboTta 16. M3y4yeHne penakcalunoHHbIX KonebaHuii.

NabopaTopHas paboTa 17. M3ydeHne cobCTBEHHbIX KonebaHuit CTpYHbI

CemecTtp 2

TekyLUn KOHTPONb

1. KoHTponbHas pabora

Tembl 7, 8,9, 10

Tembi:

1. IHTepdepeHLmsa ceeTa

2. Ondppakums ceeta

3. MNonsipusauns ceeta

4. OOTOHDI

5. TennoBoe n3nyyeHve

6. Teopuns atoma bopa

CtpaHnua 10 ns 17.
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7. doToachdpekT

8. BonHoBsble cBoicTBa YacTuL,

9. PagmnoakTtnBHOCTb

10. dopo atoma

3apgaya 1. Ha ToncTyio CTEKNAHHYIO MNaCTUHKY, MOKPbITYO O4EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblil CBET MakCUManbHO ocnabneH BcnencTsme uHTepgepeHumnm. Onpenenutsb TONWMHY d NAeHKU.

3apava 2. Ha wenb wrprHoit a=0,1 MM HOpManbHO NafaeT napannenbHbIi Ny4oK CBeTa OT MOHOXPOMAaTMYECKOro
nctouHuka (A=0,6 Mkm). OnpenenuTb WUPUHY | LEHTPaNbHOrO MakcUMyMa B AUGIPAKLMOHHONM KapTUHE, MPoeLmpyeMoit ¢
MOMOLLbIO NIMH3bI, HAXOAAWENCS HENOCPEACTBEHHO 3a LWeNbio, HAa 9KPaH, OTCTOSIWMNIA OT NIMH3bI HA PACCTOSIHWN L=1 M.

3apaya 3. CteneHb nonspusaumm P yacTnyHO-nonsspn3oBaHHoro ceeta pasHa 0,5. Bo ckonbko pas otanyaetcs
MakcuManbHas MHTEHCMBHOCTb CBETa, NPONYyCKaeMoro Yepes aHann3aTop, 0T MUHUMaNbHON?

3apaya 4. C noBepxHOCTM caxw nnowanpto S=2 cm2 npu temnepartype T=400 K 3a Bpems t=5 M1H nanyyaercs sHeprns
W=83 Ix. Onpenenntb KO3(OPULNEHT TEMNOBOIO U3NYYEHNS € CaXMW.

3apgaya 5. [1Ba MCTOYHMKA U3NYYalOT CBET C ASIMHOM BONHbI 375HM 1 750 HM. Haiit 0THOWeEHWEe NMMNyNbCOB (POTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

Tembl 7,9

NabopatopHas pabota 1. IayyeHue sBneHns nHTepdepeHLmn.

NabopatopHas paboTta 2. N3yyeHne andopakuum ceeta.

NabopatopHas pabota 3. MiaydeHne 3aKOHOB TEMNOBOro N3y4eHMsI.

NabopatopHas paboTta 4. N3y4eHune saBneHns dpoTtoadpdekTa.

NabopatopHas pabota 5. OnTnyeckas aHM30TPONMUS MO BAMSIHUEM BHEWHWX BO3LEACTBUIA
NabopatopHas paboTa 6. SkcnepuMeHTanbHoe NoATBEPXAEHUe nocTynaTos bopa.

OnbiT ®paHka n Nepua

NabopatopHas paboTa 7. CnekTp aTtomMa BoAopoaa.

NabopatopHas paboTa 8. O3HakoMneHue ¢ paboToii ra3oBoro nasepa.

NabopaTopHas paboTa 9. 13aMepeHne ckopocTu CBETa C NMOMOLLLIO NAa3EPHONO CEHCOPA ABUXEHUS.
3aver

Bonpochl k 3averty:

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpeg.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. Ycnosue NHTepdepPeHUNOHHOro MakCuMyma 1 MUHUMyMa.

5.NHTepdepeHums ceeTa. PacyeT nHtepdepeHUNOHHON KapTUHbI OT ABYX NCTOYHUKOB.
6./HTepdepeHLmMs cBeTa B TOHKMX MAEHKAX.

7. Ondppakuus ceeta. MpuHumn lMonreHca-®peHens.

8. MeTtopn 30H ®PpeHens.

9.dudppakuus dpeHens Ha KPyrinom OTBEPCTUN.

10.Oundbpakumsa dpeHens Ha Kpyrnom Oucke..

11. Ondppakumsa dpayHrodepa Ha ANPPakLMOHHON pelleTKe.

12. dndppakums Ha npocTpaHCTBEHHON peleTke. dopmyna Bynbdha- Bparra
13.0ucnepcns ceeta. ONeKTpoHHAs Teopus gucnepcun ceeta.

14. MNonspusauma ceeTa.

15.CteneHb nonspusaumu.

16. 3akoH Manioca.

17.0BonHoe nydyenpenomneHue. VIckyCTBeHHas ontnyeckast aHn3oTponusS.

18. TennoBoe n3ny4yeHne 1 ero xapakTepucTnkn. 3akoH Kupxroda.

19.3akoH CtedhaHa-bonbumaHa. 3akoH cMeweHns BuHa.

20.MNvmnote3a MNnaHka. Popmyna MNnaxka.

21.PoToadphekT.3akoHbI oTOaddEKTA.

22.YpaBHeHne DiHWTeNHa Ans BHewWwHero dotoadpdekTa.

23. OnbiTbl Nlebenesa. JaeneHue ceeTa.

24.BonHoBoe 00bSCHEHME LaBNEHUS CBETA.

25.KBaHTOBOE 00 bSICHEHME NABNEHUS CBETA.

26. OchbpekT KomnToHa.

27.KopnyckynsapHo-BONHOBOW Ayann3M CBOWCTB BelwecTtsa. Popmyna ge bporins.
28.CooTHoweHue HeonpeaeneHHocTen. Cneactsms U3 COOTHOLWEHNIA HEONPELENEHHOCTEN.
29.BonHoBas oyHKUNS 1 ee CTaTUCTUHECKUIA CMbICTT.

30.06wwee ypaBHeHue LLpennHrepa. YpaeHeHue LWpeavHrepa ans ctaumoHapHbIX COCTOSIHUIA.
31. MprHUMN NPUYNHHOCTM B KBAHTOBO MEXaHWKE.
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32.CeobopnHas 4actmua.

33.YHacTtuua B 04HOMEPHON NPSMOYronbHOM " NOTeHUManbHon sme".
34.MpoxoxaeHne YacTmubl CKBO3b NMoTeHUManbHbll 6apbep. TyHHENbHbIR 300geKT.
35.KBaHTOBbIV raPMOHUYECKMNIA OCLIMANSATOP.

36. MoMeHT nmnynbca B KBaHTOBOW MexaHuKe

37.Atom Bogopogna. KeaHToBble Yncna.

38.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNnMHOBOE KBAHTOBOE YUCHIO.
39.MprHUMN HEPa3NNYMMOCTI TOXOECTBEHHbIX HYaCcTuIL,.

40.MpuHumn Maynu. PacnpeneneHune anekTpoHOB B aTOME MO COCTOSIHUSM.
41.CnekTpbl aTOMOB 1 Monekyn. KombuHaLMOHHOEe paccesiHe ceeTa.
42.BblHyxaeHHoe nsnyyenue. MpuHumn getanbHoro pasHoeecus. Popmyna NnaHka
43.JTazepbl

44.9neMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHve anekTpoHOB NPOBOAVMMOCTM B METANNE MO SHEPrusiM npu abcontoTHOM Hyne. dHeprus depmu.
BnusiHue TeMnepatypbl Ha pacnpeneneHne aNeKTPOHOB NPOBOAVMOCTY B METANNE MO SHEPrUsIM.

46. Teopus TennoemkocTen diiHwTeHa, Oebas.

47. DHepreTuyeckre 30HbI B KpucTannax. PacnpeneneHme anekTpoHOB Mo 3HepreTuyecknm 3oHam. BaneHTHas 3oHa u
30Ha nNposoauMocTu. MeTannbl, AUINEKTPUKM 1 MONYNPOBOLHVKM.

48. MonynpoBoaHmk.CoB6CTBEHHAS U NPYMECHas MPOBOAUMOCTb MOJYNPOBOLHUKOB.

49. PaboTa Bbixoga. KoHTakTHasi pa3HOCTb NOTEHLMANOB.

50. KOHTakT 3n1eKTPOHHOr0 1 AbIPOYHOrO MOMYNPOBOAHMNKOB (P-N NEpexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
51. OcHOBHble CBOWCTBA 1 CTPOEHME S4pa.

52. DHeprus cBa3u saep.

53. AnepHble cunbl.

54. PagnoaktmBHOCTb. Buapl pagnoakTMBHOro Usny4eHms.

55.YpoBeHb aneMeHTapHbIX YacTuL.

56. ®yHOameHTanbHbIe B3aNMOLENCTBUS.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (MNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHo-periTUHroBas cuctema oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHoO no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUSI 3HAHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesTeNbHOCTU, XapaKTepusyoLLux atanbl opMUpOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKkyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepumana. Pabota 1 10
BbIMOHSETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBaTcs
BnafLeHne matepmanom no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1S BbINONHEHUS 3a0aHUNA.

NabopaTopHble |B ayanTopnm, OCHaLLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, obyyatowmecs
paboTbl NPOBOASAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM
NPaKTUKO-OPUEHTMPOBAHHBIX TexHONornii. OLEeHMBAIOTCA 3HaHUe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HABbLIKM MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHO obnacTu.

N

10

CemecTp 2
TekyLLUA KOHTPONb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 1 10

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 20
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLNINHBI (MOAYNS)

OcBoeHMe aucLUMnnnHbI (MOoYNs) Npeanonaraet U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydvatowmxcs no ProcC 3++ - He
mMeHee 0,25 sk3eMnngapa) Kaxaoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3eMnngapa AO0NONHUTENbHON
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOOYNS),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLMUMINHBI (MOOYIS)

Cagenbes W.B. Kypc obuwein gousnkun. B 5-n 11. Tom 1. MexaHuka [9nekTpoHHbI pecypc]: y4iebHoe nocobue / A. B.
CasenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc 0buweii douavku. B 5-u 17. Tom 3. MonekynspHas conauka 1 TepMoaMHaMuka [SnekTpoHHbIi pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CankT-MNeTtepbypr: laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duanka. MpakTrkym Nno peleHunto 3anay [SnekTpoHHbI pecypc]: yuebHoe nocobue / J1. N1. Mnagkos [u gp.]. ?
CaHkT-lMetepbypr: NlaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeToguyeckme ykasaHus ois 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn Bectu KOHCNeKTnposaHne yqe6Horo marepuana. O6paLI.laTb BHMMaHWE Ha TEPMUHbI, (OOPMYNNPOBKN,
packpbiBawuwme cogepxaHme Tex nnn NHbixX SABIEHUN U npoueccos, Hay4Hble BbiBOObI N
npakTnyeckmne pekoMeHgaumun. XenatenbHo ocTaBuTb B pa6oq|/|x KOHCMNeKTax nons, Ha KOTopbIX
aenatb NoMeTkn n3 peKOMeHﬂ,OBaHHOIZ nntepartypsbl, gononHAawuWwme Mmatepuman HpOCHYLUaHHOIZ
nekuun, a Takxe nogyepkumsaroume OCO6YPO BAXHOCTb TEX UNN UHbIX TEOPEeTUYeCKnNX MONOXEHWNIA.
3apaBatb npenogaBarento yTo4YHsALWne BonpocChl C Lenblo pa3pelleHnsa HeACHbIX MOMEHTOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | 1. Ha nepBoM 3aHaTUKM CTyLeHTaM npeanaraeTcs nurepaTypa 1 Mmatepuansl B 9N1€KTPOHHOM BMaE O
3aHATNS rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTOSITENbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3aiayun no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensm bannamu.

4. CymMMapHbIii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSITURA,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHWEe 3aHSTUI 1 aKTUBHOE y4acTue CTY4EHTOB B

NpPOBeaeHNN 3aHATUIA.

nabopatopHble| 1. Ha nepBoM 3aHSTMK CTyAEHTbI pacrnpenenstotcs B 6puragbl no 2-3 Yenoseka Ans BbINONHEHNS
paboTbl nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAeMbIX paboT M3 NpencTaBneHHOro

Bbiwe (4.2) cnucka.

2. Mepep BbiNonHeHneM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOLNYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTam L5t FPaMOTHOrO WX BbINONHEHUS

3. HenocpenctBeHHO nepen BoiNofHeEHEM nabopaTopHOi paboThbl CTYAEHTHI IPOXOAST ONPOC MO

BbISICHEHMWIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThl C MOCNEDYOWNM

LLOMYCKOM.

4. B cnyyae porycka CTyOEHTbl, UCMONb3yst METOAUYECKME YKa3aHNs, OOMXHbI BbINOMHAUTD

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTtento NofyyeHHble

3KCNepVMEHTaNbHbIE faHHbIE.

5. Cnegoytowmii aTan - HanncaHne oT4eTa no AaHHoi nabopaTtopHoi paboTe.

6. B panbHewweM OaHHbIA 0TYET NpeacTasmTb Npenonasarenio v 3amnTuTb.

7. B 3aBMCUMOCTM OT 3HaHWI CTyeHTa Npenoaasatefb BuicTaBnset 6ann 3a fjaHHyo paboTy.

camocTos- | HaumHaTb Hafo ¢ U3y4eHusi peKOMeHA0BaHHOM NMTepaTypbl. Heo6XxoanMo NOMHUTB, YTO Ha NeKUuUK

TenbHas 006bI4HO paccMaTprBaeTCs He BeCb MaTepuan, a Tonbko ero YacTtb. OctanbHas ero 4acTb

pa6oTa BOCMOJ/IHSIETCS B NPOLIECCE CaMOCTOSTeNbHOM paboThl. B ¢BA3M ¢ aTMM paboTta ¢ pekOMeHA0BaHHOM
nutepaTtypoii obs3atenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 06paTUTb Ha coepXaHue
OCHOBHbIX MOMIOXEHUI 1 BbIBOLOB, 06 bSICHEHWE SBNEHUI 1 (DAKTOB, YSICHEHWE NPaKTU4YeCKoro
MPWNOXEHUs paccMaTprBaEMbIX TeOPEeTUYEeCKMX BONPOocoB. B npouecce aToit paboTbl CTyaeHT
LOMXEH CTPEMUTLCS MOHATL 1 3aMOMHUTbL OCHOBHBIE MOMOXEHWS paccMaTpUBaeMoro Matepvana,
npVMepsbI, MOSICHSIOLWME ero, a Takxe pa3obpaTbCs B UAMOCTPATUBHOM MaTepuane.

KOHTponbHas | 1. BHMaTenbHo npoyuTtariTe ycnosre 3a4aqv U BbIICHUTE CMbICT TEPMUHOB U BbIPAXEHWIA B Hee
paboTa BXOOSLLWIX.

2. 3anuwunTe KpaTKo yCNnoBMe 3a4aqu, BBOLAS A5 3aaHHbIX B YCNIOBUW BENNYMH W A1 ONpenensieMoi

BENNYMHbLI BYKBEHHblE 0603HAYEHNS.

3. BbipasnTb BCe YMCNOBLIE 3HAYEHNS 3a4aHHbIX B YC/IOBUW BENMYUH B eanHuuax CA.

4. [No BO3MOXHOCTW, CAENaNTe PUCYHOK, YePTEX U/ YCITIOBHYIO CXEMY, MOSICHAIOLWME CYLHOCTb

3agayu.

5. MNpoBeamnTe aHann3 3agaym, BCKpbIBAOWMIA ee OM3NYECKNIA CMbICT. YCTaHOBUTE, Kakue

Jou3n4eckmne 3aKoHbl U COOTHOWEHUS MOTYT BblTb MCMOMb30BaHbI NMPW PEeWeHn JaHHOM 3a4aqu.

6. Ha ocHOBaHWMM ¢pr3nyeckmx 3aKOHOB COCTaBbTe YPaBHEHUS, CBS3biBAOWME (PU3NYECKNE

BE/MYMHbBI, KOTOPbIE XapaKTepm3yoT paccMaTpuBaeMoe B 3agaqe sSiBfieHne.

7. PewuTe 3anncaHHble ypaBHEHUS MAaTEMATUYECKN OTHOCUTENIbHO MCKOMOM BEIMHYUHDI U NMOy4uTe

OTBET B 06WeM BuIE.

9. MNoncTtaBbTe B hopMyny pelleHns B obliem Buae BMECTO ByKBEHHbIX 0O03HA4YEHW YCOBbIE

3Ha4yeHns BenuyrH B eguHmuax CU u, nponseens BIMMCIEHNS, MOYYUTE YACTIOBON OTBET.

10. PeweHne 3aa4m conpoBoXdanTe KpaTtknuMm, HO NCHEPbIBAIOLWMMY NMOSICHEHUSIMIA.

3avet 1. O3HaKOMMTbLCS C NEpPeYHeM BOMPOCOB ANs 3a4eTa.

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT Nekuuii. Belyuntb
BCE (pr3nyeckre oopMysbl No NPONLEHHbIM TEMaM.

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

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

- ON1S BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHsbl Kak MoLysb, Tak U HanpaeneHue;
-GPOPMYNMPOBKY OCHOBHbBIX 3aKOHOB (PM3UKI (B aHAIMTUHECKORN 1 TEKCTOBOI chopMe); Npu 3TOM
HeobxoOMMO [aTh onpeneneHne U3NYECcKnX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

4. PeweHvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHnsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTMeouiiHas ayautopus.

KomnbloTepHbIi knacc.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- MPOAOMKNTENBHOCTU BBICTYNEHNS 0By4atolerocs npu sawmute KypcoBoi paboThl - He 6onee 4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMm GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 23.03.03

"9kcnnyaTaums TPaHCNOPTHO-TEXHONOMMYECKMX MALLMH U KOMMANEKCOB" U Npodounio NoaroTosky "ABTOMOBMNIN 1
aBTOMOOUNBbHOE XO35MCTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb noarotToBkn: ABTOMOGMIN 1 aBTOMOBUIBHOE XO3ANCTBO

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasosBaTenbHoi 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: JlaHb, 2011. - 432 c.
2. Casenbes W. B. Kypc obweit gouankm [TekcT]. T.2: SnekTpunyecTBo 1 marHetnam. BonHel. Ontuka. - 10-e nsa., crep. -
CN6.: NaHb, 2008. - 496 c.: un. - (YuyebHuku ans sy3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.
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.
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.
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
WN3g-8o MOuH PT, 2010. - Y. I. - 316 c.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3.
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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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: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb noarotToBkn: ABTOMOGMIN 1 aBTOMOBUIBHOE XO3ANCTBO

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatenbHoi 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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