Mporpamma omcuunnmHel "®unsmka”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaLWUH U KOMIMNEKCOB".
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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
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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
pe3ynbtatamm ocsoeHus OMOMn 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:

- ocobeHHoCTU I/IH)KeHepHOIZ 0eATeNbHOCTU B PA3/INYHbIX obnacTsax TEXHUKM U TEXHONOMMIA 1 MOHUMATb pPonb
MNHXeHepa B COBPEMEHHOM 06|.I.l,eCTBe;

- TeopeTn4eckmne OCHOBbI, 3aKOHbI 1 MOLENV (PU3NKKU, MO3BONSAOWME pelartb 3aa4v No aKcniyaTaumm
TPaHCMOPTHO-TEXHONIOrMYECKMX MALLNH 1 KOMIMNEKCOB, UCMOJb3ys TEOPUIO U METOLbl QOYHOAMEHTalbHbIX HAYyK, B TOM
yncne, pyHoameHTanbHbIX pa3nenos oU3nKu - MexaHnkKn, TepMoanHaMUKKN, 3NEKTPOANHAMUKN, ONTUKW, KBAHTOBOW
Pun3nku.

JonxeH ymeTtb:

- NCNOoNb30BaTb OCHOBHbIE NMpueMbl O6pa6OTKVI 3KCNepuMeHTanbHbIX OAaHHbIX U pelwaTb TUNOBblE 3a4a4un no
OCHOBHbIM pasgenam puankn, UCnosib3ys MeTodbl MaTEMaTMYeCcKoro aHannaa;

- MPUMEHATb COBPEMEHHbIE (PU3NYECKNE METOObI N SKCNEPUMEHTANbHYIO annapatypy nccnenosaHus, no3sonswolme
yBENN4NTb HAOEXHOCTb 3KCrjlyataunm TpaHCNOPTHO-TEXHONOINM4YeCKMnx MalnH N KOMMJIEKCOB, NCNONMb3yA TEOPUIO N
MeToAbl pyHOaMeHTanbHbIX HayK, B TOM Yncne, oyHOaMeHTanbHbIX pa3aenos oU3nKu.

JlonxeH Bnanetb:

- MeToAaMu 3KCNepUMEHTaNbHOro NccnenoBaHus B ousmnke (nnaHMpoBaHme, noctaHoBka 1 obpaboTka
9KCNepuMeEHTa).

- 9KCMEPVMEHTaNbHBIMM HABBIKAMIM NMPAKTUYECKOr0 NCMONb30BaHNs IM3UYECKO N3MEPUTENBHOM annaparypsbl
NMPUMEHNTENBHO K 3aa4am no SKCnayaTaumsi TpaHCNOPTHO-TEXHONOMMYECKMX MALIWH U KOMMNIEKCOB, UCMONb3ys
TEOPUIO 1 METOAbI (DYHOAMEHTANbHbIX HAYK, B TOM YMCNE, (PyHAAMEHTANbHbIX PA34enoB OU3NKU.

LonxeH neMoOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
- NPUMEHSTb Pe3yNbTaTbl OCBOEHUS AMCLMMNNHBI B TPOPECCUOHANBbHON AESTENBHOCTM.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

2. Mecto aucumunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.08 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasoBatenbHoi nporpammbl 23.03.03 "SkcnnyaTaums TPAHCMOPTHO-TEXHOMOTMYECKMX MaLWH U KOMMNEKCOB
(ABTOMOBUNBHBIV cepBrC)" 1 OTHOCUTCS K 6a30BOi (0BLWEenpogeccoHanbHoM) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCUMNAUHBI cocTaenseT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuum - 12 yaca(oB), npaktnyeckme 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 12 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 311 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT B 3 CEMECTPE; 3K3aMeH B 4 cemMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUcCUUNANHe (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,

N Pa:-).u.em:I g.:;:::.:nnuubl / Cemecrp) nx T?gﬂgg:)'(()ocm Camogg%sg;nbuaﬂ
1 l:)h::HL.KalmsmquKme OCHOBbI 3 > 1 o 30
5 lg:lﬁblz MexaHunyeckne konebaHus un 3 1 y > 10
R e B I : o
o [Tona  Srecpocrasa s [ 2| : a0
5. [Tema 5. SnekTpoamHammka 3 2 1 2 30
o [ronm, oo s [ ] : 20
v gﬁrﬁK;. BonHoBas u kBaHTOBas 4 1 2 o 60
8. :n-g)l\zlaaHBM.K(V?CHOBbI KBAHTOBOM 4 0 y 0 33
9. TT:;:A; 9. ®usnka atoma 1 TBepOOro 4 1 2 o 30
to o 0. Suonca ap « [ o] 2 o2

Ntoro 12 12 12 311

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. Pusnyeckne oCHOBbl MEXAHUKM
OCHOBbI KUHEMATWKM.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepyanbHas To4ka, cuctema otTcyéTa, TpaekTopns ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpaliatenbHoro asmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEXY YrI0BOW M IMHENHON CKOPOCTAMU, PaBHOMEPEMEHHOE BpaLueHNe
mMaTepuanbHON TOUKM).

OcCHOBbI MHAMKKMW.

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp mMacc, ckOpoCTb 1 YCKOPEHUE LigHTpa Macc.

3aKOHbl COXpaHEHUs1 B MEXaHUKE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIbI, NOTEHUMaNbHas aHeprus Tena. CBsidb MEX Y CUM0IA 1 NOTeHUMaNnbHOM
aHepruein. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMYNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHvka TBEpOoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KnuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPLOro Tena. MI3oTponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHnst MOMeHTa UMnynbca.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHne JlopeHua 1 CneacTBns U3 Hero: 3ameieHne BpeMeHU, cokpaweHne 4MHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHu4yeckune Kone6aHus N BONHbI

MexaHunuyeckne konebaHus.

CBoboaHble rapMoHMyeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowue konebarusi. MapameTpbl 3aTyxarowmx konedaHuii. BolHyXaeHHble konebaHus. PesoHaHc.

MexaHun4yeckue BOMHbI.
XapakTepucTnkm mexaHu4eckmnx BonH. BonHoBoe ypaBHeHue. [noTHOCTb aHeprun. NMNOTHOCTb NOTOKa SHEpPruu.

Tema 3. MonekynsipHasi ousuka v TepmoaHamMuKa

MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHus MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNSA naeanbHOro rasa.
dursmnyecknii CMbICn TemMnepaTypbl. ABneHns nepeHoca. CpeaHsas onvHa csoboaHoro npobera Monekysn.

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. bapomeTtprnyeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbLmMaHa.

OcHOBbI TEPMOANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasa. CteneHn csoboapl Monekyn. Agnabatnyeckuii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHamMmKu.

TeMa 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

CBoiicTBa anekTpuyeckoro 3apsna. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTnieckoro nosnsi.
Umpkynsaumsa Bektopa . Teopema "aycca B Bakyyme. KoHaeHcartop. [1poBO4HUKN.

OnekTpuyeckoe none B BeLECTBE.

MonspHbie 1 HEMONAPHbIE AN3NEKTPUKK, MX Nonapuaaumns. NMonapunaosaHHoCcTb. Teopema [Maycca ons ouanekTpuka.
ONeKTPOEMKOCTb. SHEPIUS NEKTPUYECKOrO NONS.

MoCTOAHHbBIN 3NEKTPUYECKNA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrOo U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 auddepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne TokM B XMIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B BakyyMme.

NHoykums mardutHoro nonsi. Cuna Amnepa. MarHuTHbili MoMeHT. 3akoH Bruo-Casapa-/lannaca. Limpkynsiuus Bektopa.
Cwuna NopeHua. [BuxeHne 3apsna B MarHUTHOM Mone.

MarHuTHbIR noTok. Teopema Maycca. PaboTta MarHMTHOro Nossi. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTnBHOCTL. CaMonHOyKUNS.

MarHuTHOEe none B BewecTse.

MarHeTunkn. HanpsixeHHOCTb MarHUTHoro nons. Linpkynsuns Bektopa

Mpupona marHeTnama. PeppomMarHeTukn. SHeprus MarHMTHOro Nons.

OcHosbl Teopumn aneKTpoMarHMTHOro non4.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHnsa Makcsenna B MHTerpanbHon u auddepeHumnansHom
chopmax, nx gon3anyecknin CMbICH.

Tema 6. dnekTpoMarHUTHblie KonebaHus U BOJHbI

OneKkTpoMarHnTHele konebaHwsi.

KonebatenbHbiit KOHTYp. HesaTyxatowme konebaHns. ®@opmyna TomcoHa. 3atyxatouwume konebanms. Jo6poTHOCTb.
BbIHyX OeHHble anekTpudeckune konedaHns. Pe3oHaHc Toka.

OneKTpPOMarHMTHbIE BOMHbI.

BonHoBoe ypaBHEHME 1 CKOPOCTb PacnpoCTPaHEHUS 3NEKTPOMarHUTHbIX BONH. Bektop YMoBa-lNovHTuHra. M'pynnosas
cKkopocTb. CBOWCTBA 3NEKTPOMArHUTHbIX BOMH. LLikana anekTpoMarH1THbLIX BOJH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdbepeHunmn. IHTepdepeHums ceeTta oT
pasnunyHbix 06 bEKTOB.

Oudppakuns ceeta.

MpvHumn lMNoireHca-dpexens. Meton 30H ®peHens. dndpakuum PpeHens n dpayHrogepa OT pa3nnyHbIX 06 bEKTOB.
PaccesHve cserta.

Monspusauns n gucnepcms ceeta.

EcTtecTBeHHbIV 1 MONspu3oBaHHbIil cBeT. 3akoH Manioca. 3akoH BpiocTtepa. [soiHoe nydenpenomnenue. ducnepcns
cBeTa. DNeKTPOHHasA Teopus ONCNepcumn ceeTa.

Tennosoe uany4yeHuve.

XapakTepucTukm TennoBoro nanyvyeHns. 3akoHbl Knpxrogpa, CtedpaHa-bonbumana, BuHa. 'unoTesa MNnaHka. dopmyna
MnaHka. OnTuyeckas NUpomMeTpums.

doTtoacpdpekT. dhpekT KomntoHa. [asneHume ceeta.

3akoHbl BHeWHero gpotoadppekTa. YpasHeHne SrHwTerHa anga gootoadpdpekta. MNpumeHeHns cotoadpdpekTa. Sdhdekt
KomntoHa. Macca u umnynec cpotoHa. dasneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHblE NONOXEHMNS KBAHTOBOW MEXAHWKM.

MnoTesa ne-bpoiins. CooTHoWweHNe HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHKLUMS.

YpaeHeHve WpennHrepa. CtaHaapTHbIe yCnoBusl. PU3NYECKMii CMbICT BONHOBOV CPyHKLUW. YCNOBUE HOPMUPOBKMN.
YpaeHeHve WpennHrepa ons craumoHapHbiX COCTOSIHWM OHOMEPHbIA MOTEHLMANbHbIN SWWK, TYHHENbHbIA 30odekT,
KBaHTOBbIN OCLMNINATOP.

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

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuThl, 3HEPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHuke: KBAHTOBbIE YMCa, CNEKTP U3fyyeHus, npasuna otbéopa, CrvH
aneKkTpoHa. ®epMunoHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHTos MeHaeneesa.

Tema 10. ®n3suka sappa U aNeMeHTapHbIX YacTul,
Aopo atoma. OnemMeHTapHble YacTuubl.

XapaKTepI/ICTI/IKI/I anpa. 3Heprv|;| CBA3N Aa4pa. Mogoenun anpa. PannoakTtueHoe nany4yeHme n ero snabl. Peakuun
neneHnda n CuHTe3a anep. TepMOFI,EleprIIZ peakTop. qupre Tnna prH,D,aMeHTaﬂbeIX B3aMMOOeNCTBUi 3NeMeHTapHbIX
yacTtumu. AHTU4acTUUbI. KﬂaCCMq)I/IKaLlI/IFI 3NIeMeHTapPHbIX YacTuhl. 'Mnotesa o KBapkax.

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

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMocToSTeNbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAMUTOPHYIO caMoCTosITeNbHyto paboTy. CamoctoaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPATYPY, BbINONHSAT 3aaHuUsi, HanpaBieHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

am PAEKTPOHHBH
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteta

LunctaHumoHHoe obpasoBaHne KDY. duamka. BonHoBas 1 kBaHToBast onTuka. OCHOBbI KBAHTOBOI MexaHukn. dusmka
atoma v TBepgoro tena. dusmka aapa n anemeHTapHbix yactuu. Astop SOP:WanxynnuHa P.M. - uctaHumoHHOe
obpasoBaHme KOY. duamka. BonHoBas n kBaHToBas ontka. OCHOBbI KBAHTOBOI MEXaHUKMW.
®duaukahttps://edu.kpfu.ru/course/view.php?id=2170 - https://edu.kpfu.ru/course/view.php?id=2170

IuctaHumnoHHoe obpasoBaHue KPY. dusnka. YacTtb 1. JlekuMoHHbI Kypc no oucumnivHe "dunsuka”. Yactb 1.
MexaHuka. MonekynapHas comauka n tTepmognHammka. Astopbl SOP: IOHycos H.B., Capsapos &®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

JuncTtaHunoHHoe obpasoBaHue KDY. dusmka. yactb 2. dnekTpocTaTmka. ANeKTpuydeckunii Tok. dnektpoanHamuka. ABTop
OO0P: lOHycoB H.B., CtpawunHckunii Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX CPEeACcTB MO AUCUMUMNIMHE (MOAYNIO)

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

dopma KoHTpons OueHuBaembie
KOMMeTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 3
TeKyLLMI KOHTPO/Ib

. Pnsnyeckmne 0CHOBbI MEXaAHNKU

. MexaHunyeckue konebaHns 1 BONHbI

. MonekynsipHas pmsmka n TepmoamHammka
. DneKTpocTaTrka v aneKTpu4ecknii ToK

. DnekTpoanHammka

. OnekTpoMarHuTHble konebaHus 1 BONHbI

. Pn3nYeckme 0CHOBbI MEXAHWUKMN

. MexaHnyeckue konebaHns 1 BONHbI

. MOHeKyﬂﬂpHaﬂ hbusuka n TepmognHamuka
. SHeKTpOCTaTI/IKa n SJ'IeKTpVILIeCKI/IIﬁ TOK

. SﬂeKTpO,D,I/IHaMVIKa

. SHeKTpOMaFHI/ITHbIe konebaHus 1 BOMHbI

. Pnanyeckne 0CHOBbI MEXAHNKU

. MexaHuyeckue konebaHns 1 BONHbI

. MonekynsipHas pmsmka n TepmogmHammka
. DnekTpocTaTrka v aneKTPU4ecknii ToK

. DnekTpoanHammka

. OnekTpoMarHuTHble konebaHus 1 BOMHbI

KoHTponbHas

NabopatopHble
2 paboThl OnK-3

[MncbMeHHoe
3 |momauwHee 3apaHue |OK-7 , ONK-3

OO WON—=2[OOPRWON—=|OOTRAWN =

3ayer OK-7, OlnK-3

CemecTp 4
TeKyLLMI KOHTPO/Ib

7. BonHoBas v kBaHTOBas onTrka

1 KoHTponbHas OrK-3 8. OCHOBbI KBAHTOBOW MEXaHUKu

pabota 9. ®unauka atoma v TBepLOro Tena

10. Pusmka s4pa 1 SNEMEHTapHbIX YacTul,

Na6opaTtopHble 7. BonHoBas 1 kBaHTOBas onTuka
2 Ork-3
paboTbl 9. duavka aToma v TBeporo Tena

7. BonHoBas v kBaHTOBas onTuka
OK-7 , OMK-3 8. OCHOBbI KBAHTOBOW MEXaHVIKU
9. ®uauka atoma 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEeMEHTapHbIX YacTu,

[MncbMeHHoEe
3 |DmomalwHee 3apaHue

Sk3aMeH OK-7, OlnK-3

6.2 OnucaHue nokasartenen n KpUTeprmes OLEHUBaAHNS KOMMETEHLMIA Ha pa3/uyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHnBaHus

CrpaHnua 7 13 23.
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLl.epHVIBgHVIﬂ 37an
KOHTpoOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
Cemectp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBMabHO BbINONHEHA (3a4aHWs BbINONHEHbI  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHs.l ownobKu. YLOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCX0OHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHs.
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHve 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAbl NCMOMb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasuibHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npasunbHoO. lNposiBneHa |lposBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbLIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHoe  |[paBuUNbHO BbINONMHEHDI |[1PaBMALHO BLINONHEHA (3a4aHWs BbINMONHEHbI  (3aAaHns BbINOMHEHDI
JoMalHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. [MEHEE YEM HAMONOBUHY.| 3
3apaHve MNpoaeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooeMoHCcTpypoBaH  [ypoBeHb BnaneHns
MposiBneHs.l owmnobKu. YIOOBNETBOPUTENbHBIA  |MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHs
CrnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNe  [CnoCcOBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbLIX 3a4aHUIA.
KOHKPETHbIX 3a4aHUIA.
3auTteHo He 3auteHo
3auert Ob6yuatowwmitica obHapyXun 3HaHne OCHOBHOro  |OByyatrowmincsl 06HapyXunn 3HauUTeNbHbIE
yuyebHO-NporpaMMHOro Matepuana B 06beme, npobenbl B 3HAHUSX OCHOBHOIO
HeobX04MMOM Ons fanbHeiwen yuebsl n yuebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeumnanbHOCTH, NPVHUMNMANbHbIE OWMOKM B BIMONHEHNN
CMpaBuUNCs C BbINOMHEHNEM 3aaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMon 3agaHuin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCUUNAUHBL.  |CMOCOBGEH NPOAONXNUTL 0ByYEeHNE UK
NPUCTYNUTb MO OKOHYaHWU YHMBEPCUTETA K
npodpeccrmoHanbHon nedaTenbHoCcTy 6e3
LOMNOMNHUTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
LNCUMMNNNHE.
CemecTp 4
TekyLLUA KOHTPONb

KETPOHHBH
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
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
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
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.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂaHVIﬂ BbIMO/THEHbI
nomalHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. |-|p09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!1&HVII7|.
KOHKPETHbIX 3a0aHWIA.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl
Cemectp 3

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

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

Temsbi:

. Kunematumka matepumansbHoin Todku. (OlNK-3)
. OnHamuka matepmansHoii Toukm. (OrK-3)

. MexaHuyeckas pabota u aHeprus. (OlNK-3)
. MexaHwvka tBepgoro tena. (OlK-3)

. Penatusuctckag mexaHuka. (OlK-3)

. MKT ngeanbHoro raza. (OlNK-3)

. SIBnenHuns nepexoca. (OlMK-3)

. OcHosbl TepmoguHamukn. (Or1K-3)

. MexaHn4eckune konebanus. (OMNK-3)

10. MexaHuyeckue BonHbl. (OlMK-3)

11. OnekTpuyeckoe none B Bakyyme. (OlNK-3)
12. Ouanektpuku. (OlK-3)

13. MNposoaHuku. KoHgeHcatopsbl. (OMNK-3)
14. SHeprusa 3apsaxeHHbix cuctem. (ONK-3)
15. Onektpuyeckuin Tok. (OMNK-3)

16. MarHutHoe none B Bakyyme. (OlK-3)

17. MarnuntHoe none B Bewectse. (OlNK-3)

18. OnekTpomarHnTHas nHaykums. (OrK-3)
19. OnekTpomMarHuTHole konebanus. (OrNK-3)
20. OnekTpomarHuTHble BonHbl. (OlNK-3)

O©oo~NOoOOTh~WN =

MNpumepbl 3anaHnii:
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3agadya 1. Ban B Buge cniowHoro uunmHgpa maccorn mi=10 Kr HacaxXeH Ha ropu3oHTanbHyO OCb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLYy KOTOPOro nofBelleHa rupsi Maccori m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbesi rmps,
eCcnn ee NpefocTaBnTb camoin cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeaeH BbICTPEN BepTuKanbHO BBepx. OnpenenvTb BoiCOTy h, Ha
KOTOPYtO NoaHMMaeTcs nyns maccot m=20 r, ecnv NpyXuHa XecTkocTbio k=196 H/M Bbina cxarta nepen BoICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBMIEHA Ha NOBEPXHOCTU 3eMnu 4N 3anycka B BEpPTUKaNbHOM HanpasneHunu. Mpu kakon
MUHMMaNbHON CKOpoCcTM V1, cOOBLLEHHO pakeTe Npu 3anycke, oHa YAANUTCs OT NMOBEPXHOCTU Ha PacCTOsiHUE, paBHOe
paguycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe Cuibl rpaBMTaLMOHHOrO B3aMOAENCTBUS pakeTbl U 3eMiu,
npexHebpeyb.

3apaya 4. Konba smectumocTbio V=300 cM2, 3aKpbiTasi NpobKoii ¢ KpaHOM, COLEPXUT pa3pexXeHHbI Bo3ayX. Ons
N3MepeHnsi faBneHus B konbe ropnbiwko Konbbl NOrpy3niv B BOAY Ha HE3HAYUTENBHYIO FNYyBUHY U OTKPbINW KPaH, B
pesynbTtate Yero B konby Bowna Bona maccoii m=292 r. Onpenenntb NepBoOHaYanbHOE AaBneHune p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apnava 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxogutcsa non nasneHmem p1=200 kMa. a3 Harpenn cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOsiHHOM 06beMe [0 fasneHus p2=500 klMa. MoctpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHme AU BHYTPEHHER aHeprumn rasa; 2) CoBepLlIeHHyo UM paboTy A; 3) KONMYECTBO
TennoTbl Q, nepegaHHoe rasy.

3apaya 6. Tpy ognHakoBbIx nonoxmTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuaTensHolii 3apsa Q4 Hy>XHO MOMECTUTL B LIEHTPE TPEYroNbHUKA, YTOObI cuna npuTsSXXeHns ¢
€ro CTOPOHbI ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apaya 7. NonoxutensHble 3apagpl Q1=3 mkKn n Q2=20 HKn HaxonaTcs B BakyyMe Ha pacctosHui r1=1,5 M gpyr ot
npyra. Onpegenutb paboty A', KOTOPYIO HALO COBEPWUTb, 4TOBOLI CONU3NTL 3apsabl 40 PACCTOSHNUSA 2=1 M.

3agadya 8. OnekTpuyeckoe none co3gaHo AByMs TodedHbiMm 3apsagamun: Q1=30 HKn n Q2=-10 HKn. PaccTtosHne d mexay
3apsigamum pasHo 20 cM. Onpegenntb HANPSXXEHHOCTb 3N1EKTPUYECKOro Nons B TOUKE, HaxoaswWwencs Ha pacCcTosHUN
r1=15 cm OT NnepBOro 1 Ha paccTosiHuK r2=10 CM OT BTOPOro 3apsa0s..

3apaya 9. MNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noaknto4eH K McToyHuky Toka, 9C & koToporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 Om. Onpenenntb NokasaHune BonbTMETPa ¢ conpoTueneHnem Re=500 Owm,
COEJIMHEHHOTrO NMPOBOAHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPeanHoOi 0OMOTKM
noteHumometpa. Kakosa pasHOCTb MOTEHLMANOB MEXOY TEMU Xe ToYKaMun NnoTeHunomMeTpa npu OTKMIOYEHHOM
BONbTMETPE?

3apava 10. o ToHKoMy npoBoaswemy konbly pannycom R=10 cm TeueT Tok 1=80 A. HaliTn MarH1THyto nHaykuuo B B
TOuYke A, paBHOYOANEHHOW OT BCEX TOYEK KOMbLa Ha pacctosiHue r=20 cM.

2. lTabopatopHble paboTbi

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

NabopatopHas pabota 1. OnpenenexHne yaenbHOro conpotueneHne nposoaHuka. (OMNK-3)

NabopatopHas paboTta 2. OnpeneneHne yckopeHust cubl TsXecTn npu ceoboaHom naneHun tena. (OMNK-3)

NabopatopHas pabota 3. OnpeneneHne MOMEHTa UHEPLIMU METANNIMYECKMX KONEL, C MOMOLLbIO MasTHUKA
Makcsenna.(OlK-3)

NabopatopHas paboTa 4. iaydeHune konebaHnii MaTeMaTMyeckoro n pramyeckoro MasitTHmkoB. (OlMK-3)
NabopaTopHas paboTa 5. OnpeaeneHne OTHOWEHNUS TENNOEMKOCTEN rasa metonom KnemaHa- Jesopma. (OrK-3)
NabopartopHas pabota 6. OnpenenexHne BA3KOCTA Xuokoctu metonom Crtokca. (OMNK-3)

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

KOHLIeHTpaumm Ha waprkosoM suckosumetpe. (ONK-3)

NabopaTopHas paboTa 8. NamepeHne pacwmpeHusi TBepabix Ten o1 Temnepatypbl. (OMNK-3)

Na6opatopHas paboTta 9. N3ydeHune paboTbl anekTpoHHoro ocuunnorpada. (OrMK-3)

NabopatopHas pabota 10. MiamepeHune yaenbHoro 3apsaa anektpoHa. (OrMK-3)

NabopaTopHas paboTa 11. MNMposepka 3akoHa OMa 1 n3MepeHue yaenbHoro conpotuenerus. (OMNK-3)
NabopartopHas pabota 12. N3yueHne pacnpefeneHms MarHATHOro nons Boonb ocu coneHonpa. (OMNK-3)
Na6opatopHas pabota 13. OnpeneneHne ropMaoHTanbHoOM COCTaBNSIOWEA MArHUTHON UHOYKLUWN

marHutHoro nons 3emnun. (Or1K-3)

NabopatopHas pabota 14. N3y4eHne sBneHusi MarHMTHoro ructepeanca. (OlMK-3)

Na6opatopHas paboTta 15. M3yyeHne 3atyxatowmx konedanuia. (OMNK-3)

Na6opatopHas paboTta 16. M3y4eHne penakcaunoHHbix konebanuii. (OMNK-3)

3. NMucbmeHHoOe aomallHee 3apaHue

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

MNpumep 3apnaHus.

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C OT Hayana asuxeHus cosepwmno 100 obopoTos. Haitu yrnosoe yckopeHue
Tena (B pag/c2). (OK-7, Or1K-3)

2. Teno 6poLweHo ¢ noBepxHocTn 3emnu co ckopocTbio 30 M/c oA yrnoM 60 rpaaycos K ropusoHTy. OnpenenvTe paauyc
KPVBW3HbI €r0 TPAeKTOpun B BepXHei Touke. ConpoTuBneHnem Bo3ayxa npeHebpeub, g = 10 m/c2. (OK-7, OMNK-3)

3. Kakyto paboty HeobxoanmMo coBepwuntb (B MIX), 4T0Obl cXaTyto Ha X1= 3 CM NPyXUHy ¢ KOIOPULIMEHTOM XECTKOCTM
k=200 H/m cxatb no X2= 4 cm. (OK-7, OlK-3)
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4. CnnowHom unnnHap Maccon 5 kr n paguycom 6 cM katutcs 6e3 NPockanb3biBAHUS MO FOPU30HTANIbHON MOBEPXHOCTY
€O ckopocTbio V = 4 m/c. HaiiT OTHOWEHME ero NOMHON KMHETUYECKOW SHEePrnn K KUHETUYECKON SHEPrMN BPaLLEHNS.
(OK-7, OIK-3)

5. OnekTpoH aBmxeTtcs co ckopocTbio V =0,7¢ (c- cKkopocTb cBeTa). Haintun penatneBncTCkmin MMMynbC a1eKTpoHa (me =
9,1x10 -31 kr) (B kr*m/c). (OK-7, OlK-3)

6. 7 Moneii rasa paclwmpsitotcst usotepmuyeckmn ot obvema V1 = 2 n go obbema V2 = 5,4 n. Hality npmpocT sHTponum
cuctemsl (B Ix/K). (OK-7, OINK-3)

7. B 3akpbiToM cocyne HaxoomTca 20 r as3oTa u 32 r kucnopoga. Paccumtatb n3aMeHeHne BHYTPEHHEN

sHeprun AU npu oxnaxgeHun cmecu rasos Ha AT = 28 K. (OK-7, OlMK-3)

8. Haiit cpenHtoto onuHy ceobonHoro npobera (B M) monekyn asota npu P=1,05x105Ma n T=300K. (OK-7, OIK-3)
9. WctoyHmk konebaHuii ¢ nepuonom 0,004 ¢ Bbi3biBaeT B BOAE 3BYKOBYHO BOMHY C AMMHOMN BOMHbI 5,74 M. HaliTn ckopocTb
3ByKka B Boge (B m/c). (OK-7, OIK-3)

10. YpaBHeHWe Nnockoi BoNHbl B cpene 6e3 3atyxaHns nMmeet Bu: §(x, t)=5cos(471t - 2x) (cm). HaiiTv 4yacToTy BOMHbI (B
Mu). (OK-7, OrK-3)

3aver

Bonpochl k 3a4eTy:

Bonpochl k 3a4eTy:

1.TpaekTtopus. MNepemelweHune. CkopocTb. CKOpOCTb B AeKkapToBow cucteme koopamHar. (OlMK-3)

2. CkopocTtb. CkopocTb B nonsipHoi cucteme koopamHar. (OrK-3)

3. CkopocTtb. CpegHsasa ckopocTb. MNpoaeHHbIn nyTb. (OMNK-3)

4. YckopeHue. YckopeHve B gekapToBoi cucteme koopauHat. (OlMK-3)

5. YckopeHue. YckopeHme B CUCTEME KOOPAMHAT, CBA3aHHON C ABuXyLencs Todkon. (OrK-3)

6. Yron nosoporta. Yrnoas ckopocTtb. CBA3b MMHENHOW 1 YrNOBOK CKOpocTH. Yrnosoe yckopeHue. (OlK-3)

7. OnHammka maTepuranbHoi To4ku. 3akoHbl HbtoToHa. (Ol1K-3)

8. IumHammka TBepporo Tena. LileHTp macc. 3akoH aBuxeHms ueHTpa macc. (OlK-3)

9. Pabota B MexaHuke. (OlNK-3)

10. KnHeTtnyeckas n noteHumnansHas sHeprum. (OlMK-3)

11. OCHOBHOE ypaBHEHMNE OMHAMVKMW BpaLATENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
(OrK-3)

12. OCHOBHOE ypaBHEHMNE OMHAMKKM BpaLLATENbHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHON OCK.
(OrK-3)

13. MOMEHT Cubl, MOMEHT UMMYNbCA, MOMEHT MHepumun. KuHeTnyeckas aHeprus spauwatowerocs tena. (OlNMK-3)

14. 3akoHbl COXpaHeHns (UMnynbca, sHeprum, MomeHTa umnynsca). (OrNMK-3)

15. MpeobpaszoBaHus koopamHat Manunes. MpuHumn otHocuTenbHocTu Manunes (ONMK-3)

16. MocTynatbl OliHWTelHa. MNpeobpazoBaHus koopanHart JlopeHua. (OlMK-3)

17. lnuHa 1 NPoOMEeXyTOK BPEMEHW B PENSTUBUCTCKOM MexaHuke. (Or1K-3)

18. MNoHATMe 04HOBPEMEHHOCTU B pensaTuBMCTCKON MexaHuke. (OlK-3)

19. PenatmBmcTckuin 3akoH cnoxeHns ckopoctei. (OlNK-3)

20. OcHoBbl penaTneucTckoin guHamukn. (Or1K-3)

21. B3anMoCB$I3b MaCChl U 3HEPrun B pensaTUBUCTCKON MexaHuke. (Or1K-3)

22. CBoboaHble rapMoHuyeckme konebaHus. (OMNK-3)

23. 3atyxatowme MexaHun4yeckme konebanus. (OMNK-3)

24. BbliHyXIeHHble MexaHudyeckne konebaHus. (OMNK-3)

25. MpogonbHble 1 nonepeyHble BonHbl. (OlNK-3)

26.YpaBHeHune BonHbl. (OlK-3)

27.®Pa3zoBas ckopocTb BoMHbI. (OlMK-3)

28. OHeprus BonHbl. CTos4me BonHbl. (ONK-3)

29. Ctatuctuyeckumii u TepMoanHaMmnyeckuin metoabl nccneposanms. (OrK-3)

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYecKol Teopum (Bbisoa). (OlK-3)

31.CpenHekBanpaTnyHas cKopocTb. Puranyeckuii CMbicn TepMoamHammnyeckoin temnepatypbl. (OMK-3)

32.4ucno cteneHein cBoboabl MONekyn. 3aKOH PAaBHOMEPHOrO pacnpeaeneHns 3Heprum no Yicnam cteneHein csobonbl
monekyn. (Or1K-3)

33. 3akoH pacnpeneneHs MONeKyn no ckopocTsam (pacnpeneneHne Makceenna). (OlNMK-3)

34. PacnpeneneHune Bonbumana. Bapometpuyeckas goopmyna. (OlNK-3)

35. BHyTpeHHsAs aHeprus. Tennota u pabota B TepmoamHamuke. (OlMK-3)

36. lNepBoe Ha4yano TepMOANHAMUMKM 1 €ero MPUMEHeHNe K nsoxopuyeckomy npoueccy. (OrK-3)

37. MNepBoe Hauyano TepMOOMHAMUKU 1 Er0 MPUMEHEHMNE K N306aprnyeckoMy npoueccy. Pruanyeckmnii cMbich
YHUBepcanbHon ra3oso noctosaHHoii. (OMNK-3)

38. lNepBoe Ha4ano TeEpPMOAUHAMUKKI 1 €r0 MPUMEHEHNE K n3oTepmmnyeckomy npoueccy. (OlK-3)

39. MNepBoe Hayano TepMOAMHAMUKU 1 €FO NPUMEHeHWe K aanabatuyeckomy npoueccy. (OrMK-3)

40. OcphekTuMBHbBIN fuameTtp. CpenHsas anvHa ceobogHoro npobera monekyn. Bpemsi penakcaumn. (OMNK-3)

41. SBneHune ondpdpysun. 3akoH Puka. (OlK-3)
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42. SlBneHune TennonpoeogHocTH. 3akoH Pypbe. (OlK-3)

43. YlBneHune BHyTpeHHero TpeHms. (OlK-3)

44. Kpyroeble npouecchl. K.I1.[. Tennosoit n xonoannbHon MawnHbl. (OMNK-3)
45. Uukn KapHo. K.IM.4. umkna KapHo (BbiBog). (ONMK-3)

46. MNepeas n BTOpas Teopema KapHo. TepmoauHammyeckas wkana tremneparyp. (OlMK-3)
47. NpwuBeneHHas tennota. YpasHeHne Knayauyca. (OK-7)

48. SuTponusa. Ceonctea aHTponum. (OK-7)

49. DHTponusa ngeansHoro rasa. (OK-7)

50. BTopoe Ha4ano TepmoauHammkm. (OK-7)

51. Cratmctuyecknidc cMbicn BTOPOro Havana tepmoamHamukiy. (OK-7)
52. YpasHeHue BaH-gep-Baanbca. Nonpaekn BaH-gep-Baanbca. (OK-7)
Cemectp 4

TeKyLlUin KOHTPONb

1. KoHTponbHas pabora

Tembl 7, 8,9, 10

TeMbi:

. OnekTpuyeckoe none B Bakyyme. (OlNK-3)

. Onanektpukn. (OMNK-3)

. MposogHukn. KoHgeHcaTopsl. (OlK-3)

. OHeprus 3apsxeHHbix cuctem. (ONK-3)

. Onextpuyeckuin Tok. (OlK-3)

. MarHuTtHoe none B Bakyyme. (OlK-3)

. MarHuTHoe none B BewecTtse. (OlNK-3)

. OnekTpomarHmTHas nHaykums. (OrK-3)

. OnekTpomarHutHele konebanus. (OMK-3)

10. SnekTpomarHnTHble BOnHbI. (OlK-3)

11. NHTepdepeHums ceeta. (OlK-3)

12. Ondppakumg ceeta. (Or1K-3)

13. MNonspusauns ceeta. (OlK-3)

14. ®oTOHbI. (Or1K-3)

15. Tennosoe nanyyeHwne. (OlK-3)

16. Teopus atoma Bopa. (OlK-3)

17. dotoachbgoekT. (OrK-3)

18. BonHoBble cBoicTBa Yactuy,. (OlNK-3)

19. PagmoakTtneHocTb. (Ol1K-3)

20. fopo atoma. (Or1K-3)

MNpumepbl 3a0aHwnii:

3anaya 1. Tpu oguHakoBbIx nonoxutensHbix 3apana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEpWMHAM PABHOCTOPOHHEr0

TpeyronbHuka. Kakoi oTpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna npuTsXXeHns ¢
€ro CTOPOHbI ypaBHOBECWNA CWIbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apaya 2. MNonoxutensHble 3apagpl Q1=3 mkKn n Q2=20 HKn HaxonaTcs B BakyyMe Ha pacctosHui r1=1,5 M gpyr ot
npyra. Onpegenutb paboty A', KOTOPYIO HALO COBEPLWUTb, 4TOBOLI CONU3NTL 3apsabl 40 PACCTOSHUSA 2=1 M.

3agadya 3. OnekTpuyeckoe none co3gaHo AByMs TodeyHbiMm 3apsagamun: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsigamu pasHo 20 cM. OnpedennTtb HaNPSXXEHHOCTb 3NEeKTPUYECKOro Nons B TO4KE, Haxoaswencs Ha paccTosHUN
r1=15 cM OT NepBOro 1 Ha paccTosiHuK r2=10 CM OT BTOPOro 3apsa0s..

3apaya 4. MNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K McToyHuky Toka, 9C & koToporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 OmM. Onpenenntb NokasaHue BoNbTMETPA C conpoTuenieHnem Re=500 Owm,
COEJLIMHEHHOTO NMPOBOAHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPeanHOA 0OMOTKM
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe TOYKaMmM NoTEHUMOMETpa Npu OTKIOYEHHOM
BONbTMETPE?

3apava 5. o ToHKoMy NpoBoasiueMy Konbly paguycom R=10 cM TedeT Tok 1=80 A. HaiTn MarHuTHyto nHaykumio B B
To4yke A, paBHOyOaneHHON OT BCEX TOYEK KONbLA Ha paccTosHune r=20 cM.

3apava 6. Ha ToncTyro CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOW NAEHKOW, Nokasartenb NpenoMneHns n2
BelecTBa KOTOPOoW paseH 1,4, nagaet HOPManbHO NapanienbHbIl My4OK MOHOXpoMaTM4eckoro ceeta (A=0,6 Mkm).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTene uHtepdepeHummn. Onpenenntb TONWMHY d NNEHKN.

3apgadya 7. Ha wenb wnpuHoin a=0,1 MM HOpManbHO NagaeT napannefbHbli Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
uctoyHuka (A=0,6 mkm). Onpenenutb WNPKHY | LEHTPaNbHOrO MakCrMMyMa B AMPPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HeNOCPEeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMIA OT IMH3bl HA PaccTosHUM L=1 m.
3apaya 8. CteneHb nongpusaumm P yacTuyHo-nonsaprnsoBaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MaKCMMasibHas MHTEHCMBHOCTb CBETA, MPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHOW?

3apaya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a Bpems t=5 MUH n3nyyaertcs sHeprus
W=83 [Ix. Onpenenntb KO3OMLNEHT TEMNOBOrO U3NYYEHNS € CAXMN.
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3apgadya 10. [1Ba UCTOYHMKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaiiT OTHOWEHWE MMNynbCOB DOTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. JlabopatopHble paboTbi

Tembl 7,9

NabopartopHas pabota 1. ayueHue siBneHns nHtepgeperumn. (OMNK-3)

Nab6opatopHas paboTa 2. NaydeHune oucppakumm ceeta. OMNK-3)

NabopatopHas paboTta 3. M3y4eHne 3akoHOB TennoBoro nanydeHus. (OrMK-3)

NabopaTopHas paboTa 4. N3yueHue siBneHns gootoacpdpekTa. (OMNK-3)

NabopartopHas pabota 5. OnTuyeckas aHM30TPONMS NOL BIMSHUEM BHEWHNX Bo3aeicTBmit. (OMNK-3)

NabopatopHas paboTa 6. DkcnepuMeHTansHoe NoATBEPXAEHUE nocTynaTos bopa.

OnbiT ®parka u Nepua. (OMNK-3)

NabopatopHas pabota 7. CnekTp atoma Bogopoaa. (OrNK-3)

Na6opatopHas paboTta 8. O3HakoMneHme ¢ paboToii raszoeoro nasepa. (OrNK-3)

NabopatopHas paboTa 9. ViamepeHne ckopocTu cBeTa C NMoMOLLbio NasepHoro ceHcopa asuxeHus. (ONMK-3)
NabopaTopHas paboTa 10. M3yyeHne cobCcTBEHHBIX KonebaHui cTpyHbl. (OMNK-3)

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 7, 8,9, 10

MNpumep 3apnaHns.

1. Ha HemMarHuTHbI Kapkac coneHonga cevyeHvem S B 0aMH cnoi HamoTaHbl N BUTKOB NpoBonoku. nnHa coneHonpa
paBHa ¢. Haintn nHaoyktneBHocThb L (B MITH) aToro coneHomaa. (OK-7, OINK-3)

2. B marHutHoM none ¢ nHaykumeii B pasHomepHo Bpalaetcs pamka u3 N BUTKOB npoBonoku. MNnowanb pamku pasHa S,
yrnoBsasi CKOpOCTb BpalleHns pasHa w. HanTtn MmakcmmanbHyto 3.4.c. Ei,max (B B) uHaykuumn, BO3HMKAIOWYO B 3TOM
pamke. (OK-7, Ol1K-3)

3. Mo coneHonay ¢ 4ymucnom BuTkoB N TeyeT ToK |. MarHWTHbIN NOTOK Yepes NonepevyHoe ceveHme coneHonga paseH @.
Hawntu nnoyktneHocTb L (B MkITH) atoro coneHounpa. (OK-7, OrK-3)

4. Cuna Toka B KaTywke NHOyKTMBHOCTM L paBHOMepHO yBennymeaeTtcs Ha Al 3a spemsa At. Haiitn cpenHee 3HadveHune
3.4.c. camouHaykumm Es (8 MB). (OK-7, OlK-3)

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTbLIO L cuna Toka nameHsetcs no 3akony I= 5t (A). Hantu a.4.c. caMonHOyKuum
Es (8 B). (OK-7, OlK-3)

6. MNpwu BbIKNOYEHUN Lienn, coaepxaliein conpotusneHne R, cuna Toka ymeHblwaeTcsa cornacHo rpadmky. Haitn
nHaykTuBHocTb Lenm L (B H). (OK-7, OIK-3)

7. HanpsaxeHHocTb marHntHoro nons H= 100 A/M, niaykums B = 0,2Tn. HaitTu nNOTHOCTb SHEprum MarHMTHOro nons (B
Ox/m3). (OK-7, ONK-3)

8. B nnockom Bo3aywwHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHNE MEHSETCA MO 3akoHy D=at . HainTt nnoTHOCTb
TOKa cmeleHuns jemeuw. (B A/m2). (OK-7, OlK-3)

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOSIOKN. VIHAYKLIMA MAarHUTHOMO NONS BHYTPW
coneHomga npu cune toka | pasHa B. HainTn nHayktusHocTb L (B MITH) aToro coneHomgpa. (OK-7, OlNK-3)

10. ConeHoung HAYKTUBHOCTbIO L cogepxuTt N BUTKOB NPOBONOKW. HaidT MarHUTHbIA NOTOK Yepes nonepevyHoe cevyeHmne
coneHonga ® (B MkBO) npu 3apaHHoit cune Toka I. (OK-7, OlMK-3)

Ok3ameH

Bonpochbl k ak3ameHy:

1. On. cTaTnyeckoe none B BakyyMe. 3aKOH CoxXpaHeHus an. 3apsiaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepno3svummn nonei. (OlNMK-3)

2. MoTeHuman an. ctatmdeckoro nons. CeA3b HANPSAXEHHOCTM U NOTeHUMana an. cratmyeckoro nons. (OlK-3)
3.9nekTpuyeckuin gunonb. Pacyet an. nona gunonsg. (OlK-3)

4. Cunosble nnHUK 3. nong. MNoTok BekTopa HanpsXxeHHocTn an. nons. (OlK-3)

5.Teopema OcTporpanckoro-laycca v ee NpuMeHeHMe K BbINUCNEHNIO HAMPSXXEHHOCTU MOMst OT BECKOHEYHOM
oAHopogHo3apsxeHHow nnockocTu. (OrK-3)

6. Teopema OcTporpanckoro-raycca u ee NpUMEHEHNE K BbIYHUCNEHWNIO HAMNPSIXXEHHOCTW NONs 0T 6ECKOHEYHON HUTW.
(OrK-3)

7.Teopema OcTtporpanckoro-l'aycca n ee npMMEHeEHUe K BbIYMCNEHUIO HAMPSXEHHOCTU MONS METaNIMYECKO cdoepbl.
(OrK-3)

8. On. none B ananekTpukax. lMNonsapHble n HenonspHbIe Monekynbl. 3. AUMNONb BO BHEWHEM OAHOPOAHOM 3. Mone.
(Or1K-3)

9. MNonsipm3auns oN3aNeKTPUKOB: OPUEHTaLMOHHas u gedopmMaumoHHas. Bektop nonspusaunn. Cessb Mexay
MOBEPXHOCTHOW NAOTHOCTLIO CBA3AHHBIX 3aps40B 1 BeKTopoM nonspuadauun. (OrK-3)

10. HanpsxxeHHOCTb an. nons B ananekTpuke. Teopema [Maycca ong an. nons B guanekTpuke. dnanektpuyeckas
npoHuLaeMocTb 1 ee domandeckuii cmoicn. (ONMK-3)

11.MpoBooHWkK B an. none. PacnpeneneHune 3aps40B B NPOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro MOBEPXHOCTN).
(OrK-3)

12.CBA3b MeXay HanpsXeHHOCTbIO 3/1. NOAS Y MOBEPXHOCTM NPOBOAHUKA U MOBEPXHOCTHON MNOTHOCTbIO 3apsA0B.
(OrK-3)

13. OnekTpoemkocTb npoBooHUKoB. KoHaoeHcaTopbl. CoeanHenne koHaeHcaTtopos. (ONK-3)
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14.OHeprusa an. Nnons. SHeprms CUCTEMbl HEMOABUXHbIX TO4EYHbIX 3apsnos. (OlK-3)

15. DHeprus an. nong. SHeprus 3apsxxeHHoro nposogHuka. (OrMK-3)

16. MMoCTOSAHHbIN 3N. TOK, Er0 XapakTepPUCTKM 1 ycnosns cywectsoBaHus. (OlNK-3)

17. MocTosaHHbIA an. ToK. 3akoH Oma ang uenwn. (OlK-3)

18. MNocToaHHbIN 3n. Tok. 3akoH Oma B andpcbepeHumansHoin goopme. (ONMK-3)

19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.
(OrK-3)

20. Knaccuyeckas Teopus anekTponpoBogHocT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua na anekTpoHHON
Teopuu. (OIK-3)

21. TpyaHocTu knaccuyeckoin Teopun nposogumoctu. (OlK-3)

5.MarHutHoe none B Bakyyme. (OlK-3)

22. MarHuTHOoe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacyeta MarHMTHOrO Nons NPsIMoro
Toka. (Or1K-3)

23. 3akoH bruo-Caeapa-/lannaca n ero npMMeHeHne ons pacyeta MarHUTHOrO NOAs B LLEHTPE KPYroBoro Toka.
24. MarHuTHOe none aemxyuwerocs 3apsga. (OrlK-3)

25. 3akoH Amnepa. LlelicTBne MarHMTHOro nons Ha asuxywmincs 3apsa. (OlNK-3)

26. [1BnXeHne 3apsKeHHbIX YacTul B MarHutHom none. (OrlK-3)

27. YckopuTenn 3apsaxeHHbix Yyactuu. LuknotpoH. (OINK-3)

28. OdbpekT Xonna. (OlNK-3)

29. 3aKOH MOMHOro ToKa A4ns MarHMTHOro nons B Bakyyme. (OlMK-3)

30. MarHuuTHOe none coneHounga u topounga. (OrK-3)

31. PaboTa no nepemelLeHmnio NpoBOAHMKA 1 KOHTYpa C TOKOM B MarHuTHoM none. (OMNK-3)

32. MarHuTHOe none B BewecTse. MarHWTHbIE MOMEHTBI aTOMOB 1 3anekTpoHoB. (OlMK-3)

33. Iua n napa marHetmam. (Ol1K-3)

34. HamarHuyeHHocTb. MarHuTtHoe none B BewecTtse. (Ol1K-3)

35. 3akoH nonHoro Toka ana marimTtHoro nons B sewectse. (OMNK-3)

36. deppomarHeTuky, ux ceorictea 1 nx npupona. (OrkK-3)

37. OnekTpomarHutHas nHaykums. Onbitel @apapes. MNpasuno NeHua. (OMMK-3)

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHayKUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPaHEHMNS SHEPTUN.
(OrK-3)

39. NingykTneBHOCTb KOHTYypa. CamonHaykuus. BaanmHas niaykuns. (OlMK-3)

40. OHeprus martutHoro nons. (ONK-3)

41. Buxpesoe anektpudeckoe none. (OlK-3)

42. Tok cMmeweHus. (Or1K-3)

43. YpaBHeHne Makcsenna n nx aHanus. (Ol1K-3)

44. dnekTpuyeckmii konebatenbHblil KOHTYP. CBOGOAHBbIE anekTpoMarHMTHble konebaHus. (OMNK-3)
45. 3SnekTpuyeckuii konebatenbHblin KOHTYP. CBOGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHusi konebaHus.
(OrK-3)

46. dnexTpuyecknin konebaTenbHblil KOHTYP. BbiHyXaeHHbIe anekTpoMarHuTHele konebanus. (OMK-3)
47. CporicTBa anekTpoMarHnTHoIx ceorcTts. (OlNK-3)

48. OHeprus anekTpoMarHmTHbIX BonH. (OlMK-3)

49. NanyyeHune anekTpuyeckoro gunons. (OrK-3)

50. Wkana anekTpomMarHutHeix BonH. (OlK-3)

51. PacnpocTtpaHeHue cBeTta Yyepea rpaHuuy asyx cpeq. (OrK-3)

52.NHTepdepeHuns ceeta. (OlK-3)

53. KorepeHTHOCTb 1 MOHOXpoOMaTUYHOCTL. (Ol1K-3)

54. YcnoBue nHtepdepeHUMoHHOro Makcumyma n muHumyma. (OrK-3)

55.NHTepdepeHLmns cBeTa. PacyeT nHTepdEepPEHLNOHHON KapTuHbl OT ABYX NCTOYHMKOB. (OlK-3)
56.NHTepdepeHLmns ceeTa B TOHKUX nneHkax. (OrK-3)

57. Ondppakums ceeta. MNpuHumn MNonreHca-Ppenens. (OrK-3)

58. Meton 30H ®peHens. (Or1K-3)

59.0undppakumsa PpeHens Ha kpyrnom oteepcTumm. (ONK-3)

60.Ondbpakuns dpeHens Ha kpyrnom gucke. (OlK-3)

61.0ndpakung ®payHrogepa Ha amgpakumoHHon pewetke. (OMNK-3)

62.dndpakuma Ha NpocTpaHCcTBEHHOW peweTke. Popmyna Bynbda- bparra (Ol1K-3)

63.dncnepcusa ceeta. GnekTpoHHas Teopus ancnepcum ceeta. (OlK-3)

64. Monapwusaums ceeta. (OMNK-3)

65.CteneHb nonspusauumm. (Or1K-3)

66. 3akoH Mantoca. (Orl1K-3)

67.[BoliHoe nyvenpenomneHne. ickycteeHHas ontudeckas aHusotponus. (OMNK-3)

68. TennoBoe nanyy4eHne n ero xapakrepucTtnkn. 3akoH Kupxrogpa. (OlNK-3)
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69.3akoH CtedpaHa-bonbumana. 3akoH cmewerns Buna. (OMK-3)

70.I'mnotesa lMNMnaxka. ®opmyna Mnaxka. (OlK-3)

71.PoToadpchekT.3akoHbl dooToadgpekTa. (OlMK-3)

72.YpaBHeHne DiHwTelHa ons BHelwHero dpotoaddekTa. (OlK-3)

73. OnbiTbl lebenesa. LasneHue ceeta. (OMNK-3)

74.BonHoBoe ob6bsicHeHne faeneHusi ceeta. (OMNK-3)

75.KBaHTOBOE 06BbSICHEHMEe AaeneHus ceeta. (OMK-3)

76. OchbpekT KomnTona. (OlMK-3)

77.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BewecTtsa. Popmyna oe bporing. (OrK-3)
78.CooTHoweHne HeonpeaeneHHocTen. CnencTeust U3 COOTHOLWEHWI HeonpeaeneHHocTeit. (Or1K-3)
79.BonHoBas tpyHkUMs 1 ee ctatuctudeckuii cmoicn. (OMNK-3)

80.06wee ypaBHeHue LpenuHrepa. YpasHerue LpeouHrepa ons ctaumoHapHbix coctosiHui. (OMK-3)
81. MprHUMN NPNYNHHOCTM B KBaHTOBOM MexaHuke. (OlK-3)

82.CeobogHas Yactumua. (OMnK-3)

83.Yactmua B ogHOMepHOW NpsIMOYronbHoM " noteHumanbHoin ame". (ONK-3)

84.TMpoxoxAeHne YacTumubl CKBO3b NOTEHUMANbHbIA 6apbep. TyHHenbHbI adhdoekT. (OMNK-3)
85.KBaHTOBBIV rapMoHuyeckmuin ocumnnsatop. (OrNK-3)

86. MomeHT nmnynbca B kBaHTOBOM MexaHuke. (OlK-3)

87.Atom Bopopogna. KeaHtosble yucna. (OlMK-3)

88.0nbiT WTepHa n MNepnaxa. CnuH anektpoHa. CnuHosoe kBaHToBOE 4ucno. (OrK-3)

89.MprHUMN HEPA3NNYMMOCTU TOXAECTBEHHbIX YacTumy,. (OlK-3)

90.MpwuHuun Maynu. PacnpeneneHne anekTpoHoB B atoMe no coctosHnam. (ONK-3)

91.CnekTpbl aToMoB 1 Monekyn. KombrHaumoHHoe paccesiHne ceeTa. (OlMK-3)

92.BbiHyx aeHHoe nanyyeHue. MpuHumn getansHoro pasHosecus. ®opmyna MNnaxka. (OlMK-3)
93.J1agepbl. (OlMK-3)

94.9nemeHTbl KBaHTOBOW cTatncTmku. (OlK-3)

95. PacnpeneneHne anekTpOHOB NPOBOAMMOCTY B METAIE N0 3HEPrNSAM Npu abCoNTHOM Hyne. DHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B MeTanne no aHeprusam. (OlK-3)
96. Teopus TennoemkocTel iiHWTenHa, Oebas. (OMNK-3)

97. DHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHne anekTpoHOB NoO 3HepPreTuyeckmm 3oHaMm. BaneHTHas 3oHa n
30Ha npoBoaMMOCTU. MeTannbl, AMaNEKTPMKM 1 nonynpoeoaHmku. (ONK-3)

98. MonynpoBoaHunkn.CobCcTBEHHAS 1 NPUMECHAs MPOBOAMMOCTb NonynpoBoaHKKoB. (OMNK-3)

99. Paborta Bbixona. KoHTakTHast pasHocTb noteHumnanos. (OMNK-3)

100. KOHTaKkT 3aneKTPOHHOrO 1 AbIPOYHOro NONYNPOBOAHNKOB (P-N MEPEXOL) U €ro BOMbT - aMnepHas xapakTepucTuka.
(OrK-3)

101. OcHoBHbIE cBOWCTBA 1 cTpoeHne sgpa. (Or1K-3)

102. OHeprus ceasm saep. (OrK-3)

103. AnepHble cunbl. (OMNK-3)

104. PagnoakTtmBHOCTb. Buabl pagnoaktmeHoro uanydexms. (OK-7)

105.9nemeHTapHble Yactuubl. (OK-7)

106. dyHaameHTanbHble B3anmogenctaus. (OK-7)

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peiTUHIOBas CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO No SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntoroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un 6onee - "3a4TeHo".

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

Lnsa sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHLLLUX aTanbl popMUpoOBaHMsi KOMMETEHLUIA 6annos
Cemectp 3
TeKyL i KOHTPOb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEPKU YCBOEHUS NPoaeHHOro Matepuwana. Pabota 1 5
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanoMm no TeMe paboTbl, aHANNTUYECKME CMOCOBHOCTM, BNafeHwe
MeToaMu, yMEHMsl N HaBblKK, HeOBX0aUMblE A1 BbINOMHEHWS! 3a0aHWIA.
NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NPOBOAAT y4ebHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHONornii. OLEeHMBAIOTCS 3HaHWe mMaTepuana u
YMEHVE NPUMEHSITb ero Ha NPakTWKe, YMEHUS 1 HaBblkK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.
MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomallHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 5
3afaHve cnaércs npenogasatento. OLueHMBalOTCS BlageHWe Matepranom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobXxoauMble 4515 BbINOHEHWS! 3aAaHUIA.
3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMNS OUCLIAMIINHDI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) Nnmbo 3anaHue (3afaHuns) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHble 3HAHWS, HABLIKW 1 YMEHUS NMPW aHannse
NPOBNEeMHbIX CUTYyaLMA N PeLleHn NPaKTUHECKMX 3aaaHWiA.
CemecTp 4
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NPoBEPKU YCBOEHUS MPOMAEHHOro Mateprana. Pabota 1 5
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BNafeHne maTepranoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHue
MeToaMu, YMEHMsl U HaBbIKK, HeO6XoaUMble N1 BbINOMHEHWS! 3a0aHWiA.
NabopatopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NPOBOAAT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NPaKTUKO-OPUEHTUPOBAHHBIX TexHONOrni. OLEHMBAIOTCS 3HaHUE MaTepuana u
YMEHVEe NPUMEHSITb ero Ha NPakTWKe, YMEHUs 1 HaBblki Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbMeHHoe  [O6yyarolwmecs NonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomalluHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 5
3afaHue coaércs npenogasatento. OLueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafileHUe METOAAMM, YMEHNS U HABbIKW,
HeobXoauMble 4715 BbINOMHEHWS 3a0aHUiA.
OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MNM NMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxatcsl Bonpochkl (3afaHunsl) no Bcem Temam kypca. Obyvyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoM, ero CUCTEMHOE
0CBOEHMe, CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHNS NpK
aHanuae NPobieMHbIX CUTYaLMA 1 peLIeHU NPaKTUYECKNX 3a4aHWiA.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHWe ancuMnanHbl (Moayns) npeanonaraeT Usy4yeHrne OCHOBHON 1 AOMONHUTENbHON y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb NOCTYMNHa 0byYaloWwmnMcsl B OAHOM 13 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9/IEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMINHY.

CtpaHnua 17 ns 23.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

CwueyxuH [.B. O6wuit kypc gomnsmkn.MexaHuka 2005. ctp.559 ISBN: 5-9221-0225-7 -
https://www.studmed.ru/sivuhin-dv-obschiy-kurs-fiziki-5-tomov-vse-chasti-novogo-izdaniya_2f7ecbf72c9.html

T.N. Tpodmmosa. Kypc cpnamku: y4eb. nocobue nnsi Bysos / T./. Tpodommosa. 11-e nsga., ctep. M.: iapatenbcknii LeHTp
Akanemuns, 2006. 560 c. ISBN 5-7695-2629-7 - https://www.studmed.ru/trofimova-ti-kurs-fiziki_000fd726e5d.html
Tpodpumosa T. N. OcHosbl donaukin. B 5 kH. KH. 4. BonHoBas 1 kBaHToBas ontuka: Yueb. nocobue / T. V. TpocpumoBa.

M.: Bbicw. wk. , 2007. 215 c: nn. ISBN 5-06-005696-1 -
https://www.studmed.ru/view/trofimova-ti-kurs-fiziki_000fd726e5d.html

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekunmn

BecTn KoHcnekTupoBaHue y4ebHoro Mmatepuana. Obpalatb BHUMAHUE Ha TEPMUHbI, (OOPMYNIMPOBKM,
packpbiBalolwme cogepXaHne TeX UM NHbIX SBAEHUIA N MPOLECCOB, HAay4YHbIE BbIBOAbI 1
npakTuyeckme pekoMeHgaumn. XenatenbHO 0CTaBMTb B paboymx KOHCHEKTax Mossl, Ha KOTOPbIX
Jenatb NOMETKN N3 PEKOMEHLOBAHHONW NUTEpaTypbl, LONOAHSAKWME MaTepmnan NPOCnywWwaHHOM
neKumm, a Takxe noayepkmeaLme ocobyio BaXXHOCTb TEX UM NHBIX TEOPETUYECKMX MOOXEHWIA.
3apasartb NpenofasaTento YTOYHSAIOWME BONPOCHI C LIEMbIO Pa3pelleHmns HEACHBIX MOMEHTOB.
B03MOXHO npoBeaeHne NEKLMOHHBIX 3aHATUIA C MPUMEHEHNEM OUCTAHLMOHHbBIX TEXHONOMMIA B
obyyeHun. B cnyyae nprumeHeHns B 06pa3oBaTtesibHOM NpoLecce ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX
TEXHONOrniA 0ByvalolWMecst N3y4atoT TEOPETUHECKUIA NIEKLIMOHHbIA MaTepran Ha crenyrowmnx
nnargpopmax n pecypcax:

- B komaHge "Microsoft Teams";

- B BuptyanbHon aygutopuu.

npakTn4eckmne
3aHATNA

1. Ha nepBoM 3aHATMM CTyOeHTaM npegnaraetcs nutepartypa u matepuassl B 91€KTPOHHOM BUAE Ans
rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTOSITENbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3a4ayun no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensm bannamu.

4. CymMMapHblIii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSTURA,
cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHWNEe 3aHSATUI 1 aKTUBHOE y4acTue CTY4EHTOB B
NpPOBeAEHNN 3aHATUIA.

5. BO3MOXHO NpoBefeHue npakTU4eckmnx 3aHATUN ¢ NPUMEHEHNEM ANCTAHLNOHHBLIX TEXHONOMNIA B
obyyeHun. B cnyvae npuMeHeHns B 06pa3oBaTefibHOM NpoLecce ANCTaHUMOHHbBIX 06pasoBaTenbHbIX
TexHonoruii obyyatolmecs BbIMOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSTUIA Ha cneayrowmx nnaTtgpopmax
n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTtyanbHon ayautopun.

CtpaHunua 18 ns 23.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| 1. Ha nepBom 3aHsTUM CTyAeHTbl pacnpenenstoTcs B Opuranbl No 2-3 4enoBeka As BbIMNOHEHMS]
paboTbl nabopaTopHbIx paboT, 1 UM onpeaensieTcs nepeyeHb BbiMONHSEMbIX paboT U3 NpeacTaBNeHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHNEM NabopaTopHol paboTbl CTYAEHTbl AOMKHbI U3Y4NTb METOAMYECKUE YKa3aHUs

K Nony4yeHHbIM nabopaTopHbIM paboTaM ANsi FPaMOTHOrO NX BbINONHEHNS

3. HenocpeacTtBeHHO nepen BbINOAHEHNEM NnabopaTopHoii paboTbl CTyAEHTbl MPOX0AAT ONPOC Mo

BbISICHEHWUIO CTEMEHN MX NOArOTOBNEHHOCTU K BbIMONHEHWUIO nabopaTopHoli paboTbl ¢ Nocneayowmnm

[JOMycKOM.

4. B cnyyae ponycka CTyAeHTbl, UICNONb3ys METOANYECKUE YKa3aHUS, [OMKHbI BbIMNOMHNUTb

npencTaBneHHyo nabopatopHyo paboTy 1 nokasaTtb NpenoaaBaTesnto Nony4YeHHble

9KCnepUMEHTanbHble OaHHbIE.

5. Cnepytowunia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHenweM aaHHbIA OTHET NPEeacTaBUTb NpenoaasaTento n 3alnTnThb.

7. B 3aBMCUMMOCTM OT 3HAHWIA CTyOeHTa npenoaasartenb BoicTaBnset 6ann 3a gaHHyto pabory.

8. Bo3moxxHa 3awmTa nabopatopHbix paboT B pexume OHNalH nnm caada otyeTa 6e3 3awmntbl Yepes

pasMelleHne Ha nnatgopme 0byd4eHnst ¢ NPUMEHEHMEM AUCTaHLMOHHBIX TEXHOMOrWii B 0by4eHun. B

cnyyae npuMmeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM U

obyyatowmecs BbINONHSIOT 3a4aHNs Ha cneayowmx nnatgopmMax n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.

CcaMoCTOosA- HauyuHatb Hano C nyvyeHus peKOMeHﬂ,OBaHHOVI nutepartypbl. HeO6XOJJ,VIMO MOMHUTb, YTO Ha nekuunn
TenbHas O6bl‘-IHO paccMmaTpmuBaeTCsa He BeCb Martepunan, a To/bko ero 4acTb. OcTanbHas ero 4yacTtb
paboTa BOCMONHSIETCS B NMPOLIecce caMocTosTenbHomn paboTbl. B cBs3n ¢ a1um paboTa ¢ peKoMeH10BaHHOM
nuTepatypoii obszatenbHa. Ocoboe BHUMaHKE Npu 3TOM HeobxoaMMo 0bpaTTb Ha codepXxaHue
OCHOBHbIX MOMOXEHUN U BblBOOOB, 06'bF|CHeHI/Ie ABNEHUN N (DaKTOB, YACHEeHne npakTn4eckoro
MPUIOXEHUSI paccMaTprBaEMbIX TEOPETUHECKMX BOMPOCOB. B npouecce atoit paboTbl CTyAeHT
OONXEeH CTPEeMUTbCA MOHATb N 3aNOMHUTb OCHOBHbIE MONOXEHUA paccMaTpnBaemMoro Mmartepumana,
NpUMepbI, MOSICHSOWME ero, a Takxe pas3obpaTbcs B MANIOCTPATMBHOM MaTepuarne.
B cnyyae npumeHeHunst B 06pasoBaTtefibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOT M
0byyatowmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHbIA MaTepuan Ha crneayowmx nnatgopmax u
pecypcax:
- B komaHae "Microsoft Teams";
- B BupTtyanbHon ayautopun.

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

2. 3anuwunTe KpaTko ycnosue 3agayn, BBOAS ANS 3a4aHHbIX B YCNOBUU BENMYMH U ONS ONpeaensieMoi

BENUYNHbI BYKBEHHbIE 0603HA4YEHNS.

3. Bblpas3uTb Bce YncnoBble 3HAYEHUS 3a4aHHbIX B YCNOBUM BENMYUH B eanHuLax CU.

4. Mo BO3MOXHOCTU, cAeNnanTe pUCYHOK, YHepTeX UM YCIIOBHYIO CXEMY, MOSICHSIOWMNE CYLIHOCTb

3apa4u.

5. MNpoBeanTe aHanma 3ajayun, BCKpbiBaOWMiA ee on3NYeCKunin CMbICN. YCTaHoOBUTE, Kakue

oM3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbiTb UCMOMb30BaHbI NPW PELEHUN 0aHHOK 3aaa4n.

6. Ha ocHoBaHMM on3mnyecknx 3aKOHOB COCTaBbTE YPaBHEHNS, CBSA3bIBatoWme pmnanyeckue

BEJIMYMHbI, KOTOPbIE XapakTepuaytoT paccMaTprBaeMoe B 3a4a4e SBNeHNE.

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

oTBeT B 06LieM BuIe.

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

3Ha4YeHUsl BeNnMYmMH B eamHunuax CU 1, nponssens BblMUCNEHUS, NONYYNTE YACNOBOI OTBET.

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

11. B cny4yae npumeHeHusi B 06pa3oBatenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOrniAi BO3MOXHA caada KOHTPONbHO paboTbl Yepes pasMelleHne Ha creaytowmx nnatgopmax

n pecypcax:

- B KomaHae "Microsoft Teams";

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

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.

3aver 1. O3HaKoOMUTbCS C NepeyHeM BONPOCOB A5 3ayeTa.

2. BHumaTtenbHo npountaTb 1 OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekumii. Belyuntb
BCe om3mnyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. 3ayet no onanke NPOXOAUT B NMMCbMEHHON hopme 1 JOoNXeH coaepxarb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BETIMYUH (B @HANUTUYECKOW U TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPeneneHbl Kak MoLynb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKU (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fathb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

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

5. BoamoxHa caya 3a4eTa no Tectam C NPUMEHEHNEM ONCTaHLUMOHHbBIX TEXHONOMWA B 06y4YeHuUN.

aK3aMeH 1. O3HaKOMNTbLCS C NepeYyHEM BONPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO nNpo4YmTaTth U OCMBICIINTL PEKOMEHAOBAHHYO NUTEPATYpPy, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYecKmne oopMysbl MO NPONLEHHBIM TEMaM.

3. OK3aMeH Nno puanke NPoxXoanuT B MMCbMEHHOM OOPME U OOMTXEH COOoepXaTb:

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

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak ¥ HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKOA N TEKCTOBOW (OOpPME); MpU 9TOM
Heobx04UMO naTb onpeneneHne uUanNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3aa4y cHavana cnenyet ocylwecTBuUTb B 0bwem Buae (B 6yKBeHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo OOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHbIV pacyeT B eanHunuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPUMEHEHUEM OUCTAHUMOHHbIX TEXHONOMNii B 0By4eHun B
komaHoe "Microsoft Teams".

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 23.03.03

"9KcnnyaTtaums TPaHCNOPTHO-TEXHONOMMYECKMX MALLWH 1 KOMMANEKCOB" U NPOodounio NoaroToBky "ABTOMOBUNbHbIN
cepsuc".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB

Mpogounb NoAroToBKM: ABTOMOBMIIbHLIN CepBUC
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: 3a04HOE
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2020
OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc o0bweir ouanku = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas dousuvka: B 3-x
Tomax / . B. Caeenbes. - CaHkT-lMNeTepbypr: JlaHb, 2011. - 432 c. - ISBN 978-5-8114-0630-2. - TekcT:
HenocpencTeeHHbIv (100 ak3.).
2. CaBenbes W. B. Kypc obuweit gousmkn. T. 3, KBaHToBas onTrka. AToMHas gomauka. dusuka tBepaoro tena. duavka

aTOMHOrO sApa 1 9NeMeHTapHbIX YacTul: y4ebHuk ansi By3os: B 3 1./ W. B. CaBenbes. - CaHkT-MNeTtepbypr: JlaHb, 2008. -
320 c. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. - TekCT: HENOCPEACTBEHHBIN (98 3K3.).

3. Tpodoumosa T.N. Kypc comanku: y4ebHoe nocobre Anst MHXeHepHO-TEXHNYECKMX creumanbHocTen By3os / T.U.
Tpodpumosa. - 10-e n3a., nepepab. un gon. - EkatepuHbypr : ATI1, 2016. - 560 c. : un. - (Boicwee npod. obpasosaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekCT: HENOCPEACTBEHHBIN (35 3K3.).

4. Porayes H. M. Kypc couanku : yuebHoe nocobue / H. M. Poraues. - 3-e nag., ucnp. u gon. - Cankt-Metepbypr : laHb,
2020. - 460 c. - ISBN 978-5-8114-4076-4. - URL: https://e.lanbook.com/book/129235 (nata obpatweHnusi: 09.06.2020). -
TeKkCT : aNeKTPOHHbINA.

JononHutenbHasa nuteparypa:
1. Vpopos W. E. 3apaum no obuweit gousmke : yiebHoe nocobue / V. E. Uponos. - 17-e uza., ctep. - CankT-MNeTtepbypr :
NaHb, 2020. - 420 c. - ISBN 978-5-8114-4884-5. - URL: https://e.lanbook.com/book/126942 (naTa obpalleHus:
09.06.2020). - TeKCT : aNEeKTPOHHbIN.
2. AkceHosa E. H. Obwas gousmka. MexaHuka (rnasbl kypca) : yiebHoe nocobue / E. H. AkceHoBa. - 2-e n3g., ucnp. -
CaHkT-lMetepbypr : laHb, 2018. - 128 ¢. - ISBN 978-5-8114-2927-1. - URL: https://e.lanbook.com/book/103056 (mata
obpaueHns: 09.06.2020). - TEKCT : 3NEKTPOHHbIIA.
3. Uembapucosa P. I'. MexaHuka. Kypc nekuwit : yiebHoe nocobue / P. I'. YUembapucosa. - CaHkT-Metepbypr : laHb,
2017. - 240 c. - ISBN 978-5-8114-2488-7. - URL: https://e.lanbook.com/book/92961 (nata obpaweHus: 09.06.2020). -
TekCT : aNeKTPOHHbINA.
4. AkceHosa E. H. MeToabl oLeHKM NorpewHocTelh Npy n3aMepeHnsix onanyecknx BENNYMH : y4ebHo-MeToamn4eckoe
nocobue / E. H. AkceHosa, H. N. KanawHwukos. - CaHkT-MNeTepbypr : NlaHb, 2019. - 40 c. - ISBN 978-5-8114-3559-3. -
URL: https://e.lanbook.com/book/113371 (pata obpauieHusi: 09.06.2020). - TekCT : aNEeKTPOHHbIA.

5. bytukos E. U. ®usmrka: SnektponmHammka u ontrka : yuebruk / E. U. Bytukos, A. C. KoHapatbes. - Mockea :
DUNIMATIINT, 2008. - 336 c. - ISBN 978-5-9221-0108-0. - URL: https://e.lanbook.com/book/2129 (naTta obpalleHus:
09.06.2020). - TekCT : aNeKTPOHHbINA // JlaHb : 9NeKTPOHHO-6ubnuoTeyHas cuctema.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 22 u3s 23. Bl YHH

ARl | AL O



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

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®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 NoAroToBKM: ABTOMOBGMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 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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