OueHoYHbIe MaTepuanbl npu hopMmupoBaHUM paboyumx nporpamm
aucumnnui (moaynemn)

HanpaBneHune noarotoBku / cneunanbHOCTb: MpagocTponNTEnLCTBO
Mpodunb / cneunanusaums: pagocTponTenisHOE NPOEKTMPOBaHNe
OvucumnnuHa: dusunka
dopmMupyemblie KOMMETEHLUM: YK-1

OrK-1

1. OnucaHune nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLMNA.
MokaszaTtenu n KpUTEPUN OLIEHMBAHNS KOMNETEHLNIA

Ob6bekT YpoBHM CCHOPMUPOBAHHOCTM KOMMNETEHLINIA Kputepui oueHuBaHus
OLIEHKM pe3ynbTaToB 0by4eHus
Obyuvatowniics Hwuskun yposeHb YpoBeHb pe3ynbTaTtoB 0byyeHus
lMoporoBbIli ypoBEHb He HWXe MopPOoroBoro

MoBbILWEHHbIN YPOBEHb
Bbicokuii ypoBeHb

Lkanbl oueHnBaHnA KOMNETEHLMIA NpY caave 3K3aMeHa MUnu 3a4eTa C OLIEHKON

HocTurHytein XapakrtepucTtuka ypoBHS chOpMUPOBAHHOCTH LLikana oueHMBaHmsA
YPOBEHb KOMMeTeHL M OK3aMeH 1nu 3a4eT ¢
pesynbTarta OLleHKom
0oby4eHus
Hunakui Obyuatowuincs: HeynoBneTBoputensHo
YPOBEHb -0bHapyxwun npobernbl B 3HaHWAX OCHOBHOIO y4ebHO-NporpaMmMHOro
MaTepuana;

-A0NYyCTUN NPUHUMNMAanbHbIE OLUMOKM B BbINOMHEHWUN 3aaHnN,
npeaycMOTPEHHbIX NPOrpamMMO;

-He MOXET NPOAOIKUTL 0ByYeHe Wnn NPUCTYNUTb K
npodeccoHanbHoM AeATEeNbHOCTM MO OKOHYaHUM nporpammel 6e3
AOMNOMHUTENbBHbBIX 3aHATUI MO COOTBETCTBYIOLLEN ONCLIMMNIIVHE.

MoporoBbin Ob6yuvatowuncs: YAoBneTBOPUTESNLHO
YPOBEHb -0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NPOrpaMMHOro martepuana B

06BbEMe, HeobxoaMMOM Ans AanbHenwen y4ebHom 1 NpeacTosLLen

npodeccroHanbHoN AesTENBHOCTY;

-CMnpaBnsieTcs C BbIMONTHEHWEM 3aaHUN, NPegyCMOTPEHHbIX

nNporpaMmmon;

-3HaKOM C OCHOBHOW nNuTepaTypon, pekoMeHA0BaHHON paboyen

NporpaMmmon AUCLMNIUHbI;

-A0NyCTMI HETOYHOCTU B OTBETE Ha BONPOCHI U NMPU BbINOMHEHUN

3agaHuii No y4yebHO-NporpaMMHOMY MaTtepwuarny, Ho obnagaet

HeoOX0AMMbIMWU 3HAHUAMM A1 UX YCTPaHeHUs No4 pyKOBOACTBOM

npenogasartens.
MoBbiweHHbIn | OByyatoLwnics: Xopouo
YypOBEeHb - 06Hapyxwun NonHoe 3HaHne y4ebHOo-NporpaMMHOro MaTepuana;

-yCMeLUHO BbINOMHWUA 3a4aHusi, TpedyCMOTPEHHbIE NPOrpaMMONn;
-yCBOMIT OCHOBHYIO NnTepaTypy, peKoOMeHO0BaHHy0 paboyen
nporpammon AUCUUNINHBI;

-rokasarn cucTeMaTUYECKUIA XapaKTep 3HaHUA y4eBHO-NPOorpaMmMHOro
mMaTtepuana;

-CnocobeH K caMOCTOSITENbHOMY MOMOSTHEHUIO 3HAHWUIA N0 y4eBHO-
nporpamMmmHOMy MaTepuany u 0GHOBINEHUIO B XOA4E AarnbHenLen
yyebHon paboTbl 1 NpoheccuoHansHoOM AeaTEeNbHOCTH

Bbicokuin O6yvatowuiics: OTnn4Ho
YPOBEHb -0OHapyXun BCECTOPOHHUE, cUucTeMaTnyeckme u rnybokme 3HaHus
y4ebHO-NporpaMMHOro marepuana;

-ymeeT cBOOOAHO BbINOMHATL 3a4aHusi, MpeayCMOTPEHHbIEe
nporpaMmmonm;

-03HaKOMUICA C AONONHUTENBbHON NNTEPaTYPOU;

-yCBOMIT B3aUMOCBSI3b OCHOBHbIX MOHATUI OUCUMMIMH U UX 3HAYeHne
ans npuobpeTeHns npodeccuu;

-MposiBUN TBOPYECKME CNOCOBHOCTM B MOHMMaHUN y4ebHo-
nporpaMmmHoro marepuana.




OnvcaHue LwKan oLeHnBaHus
KomneTeHumn oBy4atoLerocsi oLeHMBaeTcs creaytowmm o6pasom:

MnaHupyembIn CogaepxaHue LwKarsbl OLeHMBaHWS
YPOBEHb OOCTUIHYTOrO YPOBHS pesynbTarta obyyeHuns
pesyrneraros HeynoBneTBopuTensHo |  YOOBNETBOPUTENBHO XopoLio OTnuyHo
ocBOEHNA He 3auteHo 3auTeHo 3auTeHo 3auTeHo
3HaTb HecnocobHocTb OO6yuvatowniics Obyuvatowmincs Obyuatowuincs
obyuatoLlerocs cnocobeH OeMOHCTpupyeT OEeMOHCTpUupyeT
CaMOCTOSATENBHO CaMOCTOATENTbHO CMOCOBHOCTL K CMOCOBHOCTL K
NpPO4EMOHCTPMPOBaTh | NPOAEMOHCTPUPOBATL | CaMOCTOSATENbHOMY CaMOCTOATENTbHOMY
Hanuumne 3HaHWM Npu Hanuumne 3HaHWM Npu NPUMEHEHUIO NPUMEHEHMUIO 3HAHWU B
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWIN NpK Bblibope cnocoba
KoTopble 6binu KoTopble 6binu peLleHnmn 3agaHun, | pelleHns HEM3BECTHbIX
npeacTaBneHbl npeacTaBneHbl aHarnorM4YHbIX TEM, UNN HecTaHZapPTHbIX
npenogasartenem npenogasartenemM KoTopble 3agaHvi 1 npu
BMecTe ¢ 0bpasLom BMECTE C npeacTaensn KOHCYNbTaTMBHOMN
UX peLUEeHMSI. 06pasLoM 1X pelleHns. | npenogaBaTtenb, NnoanepXKKe B 4acTu
1 npu ero MEeXONCUMMITMHAPHbIX
KOHCYNbTaTUBHOM CBSA3EMN.
Nnoaaepkke B 4acTtu
COBPEMEHHBIX
npobnem.
YMeTb OTtcytcTBHE Y Obyuvatowmica O6yuvatowuincsa O6yuatowuincs
oby4atoLlerocs OEMOHCTpUpyeT NpogeMOHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSITENbHOCTU B | caMoCTOSiITENbHOCTL B | CaMOCTOsiTENbHOE CaMOCTOSITENIbHOE
NPUMEHEHWUN YMEHWUW NO [ MPUMEHEHUN YMEHUI | TPUMEHEHME YMEHWUIA |  MPUMEHEHUE YMEHWI
NCMNOMb30BaHN0 peLleHns y4ebHbIX peLleHns 3adaHui, | pelueHnst HEeN3BECTHbIX
METOZ0B OCBOEHUS 3aaHui B NOSIHOM aHarorMyHbIX TeM, UNN HecTaHZaPTHbIX
y4ebHON ONCUMMIVHBI. COOTBETCTBMM C KoTopble 3agaHvi u npu
obpasLom, npencTaensn KOHCYNbTaTMBHOM
OaHHbIM npenogaeaTenb, noaaepke
npenogasaTenem. 1 npu ero npenogasaTtens B YacTu
KOHCYNbTaTMBHON MEeXONCUMMITMHAPHbIX
nogaepXxke B Yyactu CBSI3EN.
COBPEMEHHBIX
npobnewm.
BnapeTtb HecnocobHocTb O6yvarowuiics Obyvatowuiics Obyvatowuics
CaMOCTOSITENbHO OEeMOHCTpUpyeT OEeMOHCTpupyeT OEeMOHCTpupyeT
NPOSIBUTb HaBbIK CaMOCTOSITENBHOCTb B | camocTosTensHoe CaMOCTOSITENbHOE
peLleHns MOCTaBNEHHOW [ MPUMEHEHUN HaBbIKa MO | NPMMEHEHWE HaBblka |  MpUMEHeHWe HaBbika
3agayu no 3agaHuaAM, peLleHns 3adaHuin, | pelueHns HeM3BECTHbIX
cTangapTHoMy obpa3suy |peLleHne KOTopbiX ObINO| aHanornyHbix Tem, UNN HeCTaHZaPTHbIX
NOBTOPHO. nokasaHo KoTopble 3agaHvi u npu
npenogaeartenem npepcTaensn KOHCYNbTaTMBHOM
npenogasaTenb, noaaepxke
1 npu ero npenogasaTtens B YacTu
KOHCYbTaTUBHOM MeXANCUMUMIMHAPHbIX
noaaepXke B 4acTu cBs3en
COBPEMEHHBIX
npo6nem.

2. nepequb BOMpoCoOB M 3apay K J3K3amMeHam, naﬁopaToprlm U NpPakKTU4eCKMM 3aHATUAM. 06pa3eu
3K3aMeHaLMOoHHOro bunera.

MprMepHbIN NepevyeHb BONPOCOB K NabopaTopHbIM paboTam:
KomneteHuun OMK-1, YK-1




1. Yro Takoe namepenme? Kakune Buabl namepeHnin Bbl 3HaeTe? Yem OHM xapakTepusyotca?

2. Y10 Takoe norpellHocTb (owmnbka) namepenuna? Kakme Bugbl NOrpeLIHOCTEN CyLLEeCTBYT? [MpUYmMHbI NX
BO3HWKHOBEHWSI.

3. Yrto Takoe abcontoTHasa n oTHocuTernbHast ownbka? B kaknx eguHMLLAX OHU N3MEPSIOTCS?

4. ANroputM BbIYUCIIEHNS OWIMBOK NPY NPSAMBIX U KOCBEHHbLIX U3MEPEHNSIX.

5. lMpaBuna namepeHnsi ANvHbI C NOMOLLBIO LUTAHFEHLMPKYIS U MUKPOMETPA.

6. NoHATMe cunbl, Maccsl.

7. 2" 3aKkoH HbloTOHa 11 ero dhopMynUMPOBKK.

8. UTo Takoe KoHcepBaTUBHAas U AMccUnaTMBHas cuctembl? MNoHATNE NOTEHUNAanNbLHOro Nons.

9. CchopMynupoBaTb 3aKOH COXpaHEHUS MEXaHUYECKOM IHEPTUN.

10. CpegHas cvna ygapa wapuka o penbc (BblBo).

11. Yto Takoe ygap? Ynpyrum u Heynpyruin ygapsol.

12. KoahbpmumeHT BoCccTaHOBMAEHNS.

13. 3aKkoH coxpaHeHUs UMMyrbca 1 3aKOH COXpPaHeHUs aHeprnn Ans abcontoTHO ynpyroro yaapa.

14. 3aKkoH coxpaHeHUs MMMNyrbCca U 3aKOH COXPaHeHUs aHeprny Ans abcontoTHO Heynpyroro yaapa.

15. CkopoCTb Lapvka Npu NpoxXoX4eHUW NONoXeHUss paBHOBECKS (BbIBOA).

16. MOMEHT MHepumnn matepuanbHOM TOYKKN, TBEPAOro Tena.

17. INne4vo cunbl. MOMEHT cunbl.

18. OCHOBHOW 3aKOH AMHaMUWKM BpaLLaTenbHOro ABUXEHUSA TBepaoro Tena.

19. KuneTtuyeckas aHeprusa n pabota npu BpalatensHOM ABMKEHUN.

20. Teopema LUTtenHepa.

21. VigpeanbHbIN ras. YpaBHeEHME COCTOSIHUS naeanbHOro rasa.

22. BHYTpeHHsst aHeprus, paboTa naeanbHoro rasa.

23. NepBoe Havyano TepmoanHamukn. NMpUMEHNTL ero K n3onpoueccam.

24. ApnabaTtuuecknii npouecc (I-oe Havano, ypaBHeHue NyaccoHa).

25. MNokasaTtens agnabatsl. Yncno creneHei csoboapl i, Tennioemkoctn Con Cy.

MprMepHbIN NepevyeHb BONPOCOB K 3K3aMeHY:
KomneTteHuusa OMNK-1;YK-1

1. MatepunanbHas Tovka. Cuctembl otcHeTa. KnHematuka noctynatenbHoro aswkeHuns. Tpaektopus. MyTb. CpegHsas
CKOpOCTb. MrHOBEHHas CKOpPOCTb.

2. CpepaHee yckopeHue. MrHoBeHHoe yckopeHue. KacatenbHoe n HopMarnbeHoe yckopeHne. PaBHomepHoe u
paBHOYCKOPEHHOE ABWXEHME.

3. BwxeHne Tena, 6POLLEHHOro NOA YriioM K FOPU3OHTY.

4. Buabl B3aMMOAENCTBUI B Npupoae. XapakTepuCTUKN HEKOTOPbLIX CUM: CUMa TSHXKECTU U BEC Tena, CUlbl TPEHUS U
yrpyrocTu.

5. MNepBbIt 3akOH HbtoTOHA. NHepumanbHble cuctembl otcdeTa. MNpumepsi.

6. Bropou 3akoH HbtoToHa. duddhepeHunansHaa popma BToporo 3akoHa HbloToHa. TpeTun 3akoH HeloToHa.
paHuLbl NPUMEHNMOCTU 3aKOHOB HbloTOHa. CrioxkeHue cun.

7. OnpegeneHne mexaHu4eckomn paboTel (MOCTOSAHHOM U MeHsoLLEecs) cunbl. ['padmnyeckoe npeacraBneHme
paboTbl.

8. KnHeTtnueckas sHeprus. CBs3b KMHETUYECKOW aHeprum ¢ paboton. Mpumepsl.

9. KoHcepBaTuBHble cunbl. [oTeHumansHoe none. [NoTeHumansHas aHeprns u ee cBA3b ¢ paboTon. NoTeHunanbHas
3Heprusa Tena B none TsKecTn 3eMnu. AHepPrus CXaTon NPYXMHbI.

10. MexaHuyeckas aHeprusi. 3aKoH CoXpaHeHUss MexaHnyeckon sHeprun. MNMpumepsl.

11. KnHemaTuka BpallaTenbHOro ABMXeHUs. YrrnoBoe nepemMeLleHne, yrinoas CKOpocTb 1 YyrNoBOE YCKOPEHMe.
BekTopHbIN xapakTep BennymH. YactoTa n nepuop BpaLleHus.

12. OnpegeneHne MomeHTa cunebl. [nevo cunel. OCHOBHOE ypaBHEHWE AVHaMUKN BpaLLaTeNbHOro ABMXKEHUS.

13. MoMeHT uHepuun abcontTHO TBEPAOro Tena (BbIYUCIIEHNS MOMEHTOB MHepLUUK). PU3NYECKUIN CMBICITT MOMEHTA
nHepunn. Teopema LUtenHepa.

14. OnpegeneHne MOMeHTa UMMynbca. 3akOH COXpPaHeHNss MOMeHTa umnyrnsca. Npumepsi.

15. KuHeTundeckas aHeprusi Bpawatowerocs Tena. Pabota npv BpawatensHOM ABWKEHUW. DHEPrus KaTsLlerocs
uunuHapa.

16. MocTtynatbl OnHwWTenHa. NpeobpasoBaHus JlopeHua. Crnepcteus ns npeobpasoBaHun JlopeHua.
OAHOBPEMEHHOCTb.

17. Cnepncteus n3 npeobpasoBaHuii JlopeHua. JlopeHLeBO cokpalleHme ASIUHbI.

18. Cneacteusa u3 npeobpasoBaHuii JlopeHua. 3ameaneHne BpemeHn. MiHTepean.

19. Pengatusuctckasa anHamuka. PenstuBncTckas macca. BsaumocBsA3b 3HEpPrun u Maccbl.

TepmoguHamuka

20. OcHOBHOEe ypaBHEHUE MOSEKYNAPHO-KUHETUYECKON TeopUM naearnbHOro rasa.
21. NgeanbHbil ra3. [a3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnanenpoHra.
22. 3akoH MakcBenna gns pacnpegeneHus Mornekyrn no cCKopocTaMm.

23. bapomeTtpuyeckas copmyna. PacnpegenerHne bonbuymaHa.



24. Yucno cteneHen ceoboabl. 3akoH bonbLumaHa 0 paBHopacnpeneneHnn s3Heprum No cTeneHsim ceodoabl.

25. BHyTpeHHss1 aHeprusa ngeansHoro rasa. PaboTa rasa npu pacwmnpeHmn. PaboTa rasa npu pasnnyHbixX
npoueccax.

26. lNepBoe Havano TepMoauHaMukun. NprMmeHeHne NepBoro Havana TepMogUHaMMKK K U3onpoLieccam.

27. TennoeMKoCTb ra3oB. YpaBHeHue Mariepa.

28. Kpyrosow npouecc. Obpatumbliii, HeobpaTumbln npouecc. Linkn KapHo u ero KA.

29. CtaTuctmyeckme 3aKOHOMEPHOCTY pacnpeneneHns Momnekyn rasa no odbbemy. QHTPONUA 1 ee cTaTUCTMYECKoe
TonkoBaHue. V3meHeHne aHTponuu. PacyeT nsmeHeHms SHTpoNuM Npu pasnuyHbIX NpoLeccax.

30. BaanmopencTterne monekyn. YpaBHeHWe COCTOSAHMS peanbHOoro rasa. 3otepmel peanbHOro rasa. BHyTpeHHss
3Heprusa peanbHOro rasa.

OnNeKTpMYECTBO N MOCTOSAHHbIV TOK

31. 3akoH KynoHa. lNMpumeHeHne 3akoHa KynoHa B crniydyae HETOYEYHbIX 3apsXKEHHbIX Ten.

32. OnekTpuyeckoe none. HanpskeHHOCTb anekTpocTaTudeckoro nong. MpuHumn cynepnosununn. CUnoBble NUHUN.
33. CmeLLeHune (MHAYKLMSA) anekTpocTaTnyeckoro nons. MNoTok BekTopa cmelleHus. Teopema OcTporpagckoro-
Maycca anst anekTpoctaTnyeckoro nons. MNpumeHeHune Teopembl OcTporpagckoro-laycca onga pacyeta
3MNEeKTPOCTaTUYECKOro nomnsi 6eCKOHEeYHON paBHOMEPHO 3apsKEHHON cdepbl.

34. Teopema OcTtporpagckoro-laycca Ans aneKTpocTaTMyeckoro noss.

35. NpumeHeHne TeopeMbl OcTporpagckoro-laycca ons pacyera anekTpocTaTu4eckoro nons 6eckoHevHowm
PaBHOMEPHO 3apsXXEHHOW MITOCKOCTU.

36. Teopema OcTtporpagckoro-l'aycca Ans anekTpocTaTU4ecKkoro nons.

37. NpumeHeHne Teopembl OcTporpagckoro-aycca Ans pacyeta anekTpocTaTMyeckoro nons 6eckoHevHown
paBHOMEPHO 3apsXKeHHOro Lwapa.

38. PaboTta cun anekTpocTaTM4eckoro nons no nepemMeLleHuio 3apsaga. Limpkynsaumsa sekropa Hanps>keHHOCTH
3NEKTPOCTaTU4ECKOro nons.

39. MNoTeHumnan aneKkTpocTaTU4eCcKoro Nons. AKBUMOTEHLMANbHbIE NOBEPXHOCTY.

40. BsanmMocBA3b HanpshkeHHOCTU M noTeHumana. BaaMmHoe pacnonoxeHue cUnoBbIX JIMHUA 1 3KBUNOTEHLMANbHbIX
NOBEPXHOCTEMN.

41. Bugbl ananekTpukos. Bektop nonspusauun. Ananekrpnyeckas BOCIPUUMUYNBOCTb

42. SneKTpuyeckoe nosne B AUANeKTpuke. [uanekrpmyeckas NPOHMLAEMOCTb U €€ CBA3b C BOCTIPUMMYUBOCTBHO.

43. MNMpoBoaHMKM B anekTpocTaTtudeckom none. KoHaeHcaTopbl. OneKTpoeMKOCTb MIIOCKOro KOHAeHcaTopa.

44, JHeprusa cucTeMbl 3apagoB. DHEPrUs ANEeKTPOCTaTUYECKoro norns.

45. XapaKTepucTrku NOCTOAHHOro Toka. MNMnoTHocTe Toka. 3akoH Oma B guddepeHumnansHom opme.
ConpoTtuBneHne NpoBOAHUKOB

46. 3akoH Oma ang yyactka uenuv v Ang nonHou uenu. ONeKTpoaBMKYLLAs cura NCTOYHMKA TOKa.

47. MNpasuna Knpxroa ans pac4eTa aNeKTpnYecknx Lenew.

48. PaboTa n mowHocTb Toka. 3akoH [xoyns-JleHua.

Knaccuyeckas Teopus anekTponpoBogHOCTU. MarHUTHOE none u ero xapakTepucTuku.

3akoH AMnepa. MarHuTtHoe none ABuXKyLlerocs 3apsaa. [Jencteme marHMTHOro Nons Ha ABWXKYLLMIACA 3apsag,.
[BuxeHune 3apsKeHHbIX YacTul, B MarHUTHOM norse.

3akoH buo-Casapa-Jlannaca u ero npumeHeHue K pacyeTy MarHUTHOro nons

Linpkynaumns Bektopa B MarHUTHOro nong B Bakyyme 1 eé npMMeHeHue K pac4eTy MarHUTHOro nons.

ABneHue anektpomarHutHom nHaykumun. OnbiTel Papages. 3akoH Papages. Npasuno JleHua. Toku Pyko.
MHAYKTMBHOCTb KOHTYpa. CamonHaykumsi. TOKM Npu pasmbiKaHUM Y 3aMblKaHUN LIEMMW.

B3anmHas nHaykums. TpaHcdopmaTtopsl.

MarHuTHblIe MOMEHTbI 3NEKTPOHOB M aTOMOB.

10 Owva- n napamarHeTnam. HamarHM4eHHOCTb.

11. ®deppomarHeTukm n nx ceonctea. lNpupoga deppomarHeTmama.

12. Teopus MakcBenna. YpaBHeHus Makcenna gnsa anekTpoMarHMTHOro nons.

13. EguHbIA nogxon K onucaHuio konebaHui pasnuyHon duaudeckor npupoabl. MexaHundeckme konebaHus.
CeobogaHble, 3aTyxatowme konebaHus. BeiHyxaeHHble konebaHus. PesoHaHc.

14. CBobopgHble rapMoHuyeckne korebaHus B konebatenbHOM KOHType. MgeanbHbii konebaTenbHbI KOHTYP.
CobcTBeHHbIe konebaHus kKoHTypa. MNpeobpa3oBaHne 3HeEPrnK B KOHTYpe. PeanbHbili kKonebaTenbHbl KOHTYP.

15. CnoxeHne rapmMoHMYeckux konebaHuii OoOHOro HanpaeneHWss u 4acToTbl. BueHuns. CnoxeHne B3aMMHO
nepneHanKynapHbix konedaHun.

16. BonHoBble npouecchl. YpaBHeHus berywien u crosyen BOMHbl. BonHoBoe ypaBHeHWe. 3BYKOBbl€ BOJHbI.
YnbTpasByk, ero nofy4yeHne n npuMeHeHne. JHeprus BOMHbI, NEPEHOC SHEPTUN BOSTHOW.

17. OnekTpomarHuMTHblE BOfHbI, UX MOMy4YeHue. JHEeprns M MMMynbC INEKTPOMArHUTHOW BOIMHbL. [lpumeHeHune
3NEKTPOMAarHUTHbIX BOJTH.

18. UHTepdepeHuus ceeTa.

19. Oudppakumsa ceeta. MNpuHumn MNonreHca-dpeHena. Metog 3oH PpeHens.

20. dncnepcua ceeTa. nNeKTPOHHaN Teopust AUCNEPCUN.

21. EcTecCTBeHHbI U NONAPU30BaHHbIN CBET. 3akoHbl Nonspusaunm ceeta. [1BonHoe nyvyenpenomMneHuve.

22. KBaHTOBasi Teopus ceeTa. BHewHUn oToaddexT.

23. TennoBoe nsnyyeHune, ero XxapakTepUCTUKN U 3aKOHbI.

24. Teopus atoma Bogopoga no bopy.

25. KopnyckynspHo-BONTHOBOW Ayanu3am CBOWCTB  BewlectBa. BonHbel ge  Bponns. CooTHowweHune
HeonpeaeneHHocTen ['en3eHbepra. BonHoBasa yHKUMSA 1 ee CTaTUCTUYECKUIA CMbICTT.

26. MornoweHne. CNOHTaHHOE 1 BbIHY>XAEHHOE n3nyyeHns. OnTnyeckme KBaHTOBbIE reHepaTopbl.

CoNoUA~AWNE



MpumepHble BONpoCHI ANA NOArOTOBKU K NPAKTUYECKUM 3aHATAM:
KomneteHuusa OIK-1;YK-1

1. Kakve oCHOBHbIE 3aKOHbI U SBMEHWS UCNONb3YOTCA B JaHHON 3afave?

2. KakoB chunaundeckui cmbicn 3agadn?

3. PacckasaTb X0 pelleHnd 3agadn.

4. lMoyemy Npu peLleHnmn 3agaym ucnonb3yeTcsa onpegeneHHasi opmyna?

5. Kak BbibupaeTcsa popmyna onsi pelieHms sagadm?

6. MoxeT nu ObITb Apyroe pelueHne 3agaqm?

7. MOXXHO N MHTerpanbHoe pelleHne 3agadn 3ameHnTb AnddepeHumanbHbIM?
8. Kakne mogenu ncnonb3yroTcsa Npy peLleHnn 3agadmn?

9. Kakue gonylieHns caenaHbl Npy peLleHnn 3agaymn?

10. Kakas pa3amepHOCTb NpUMEHEHa NpU peLLeHun 3agadm?

MpumepHble NpakTUYeckue 3agaum (3agaHus) U cutyaumum
KomneTteHuus _ OMNK-1, YK-1__ :

1 3apava: KameHb GpolueH BepTykanbHO BBEPX C HA4arnbHOWM CKOPOCTbIO 1) = 20/%. Mo ncreveHmu, kakoro BpeMeHmn
HaxoauTca Ha BbicoTe h=15u7 HalTu ckopocTb kaMHA Ha 3Ton BbicoTe. ConmpoTuMBneHMeM Bo3gyxa npeHebpeub.
MpuHATL g :10/‘%2 .

2 sapaya: [Ouck paguycom I =200 BpawaeTcs cornacHo ypaBHEHUIO Q= A+Bt+Ct? rope A=38a4,

A=-1 6aaﬁ , N=01 6aa~3_ OnpenennTb TaHreHumnansHoe, HopmarnbHOe U NMOMHOE a, YCKOPEHUS! TOYEeK Ha OKPY)XXHOCTM
fi

ancka ans momeHTa spemenn t =10cC.

3. 3agava: [NnoTHocTb rasa p npu gaesneHumn p = 96 klMa n Temnepatype t = 0°C paeHa 1,35 r/n. Hantn monsipHyto
maccy M rasa.

4. 3apava: OnpegenuTb AaBreHust p; U p, rasa, cogepxallero N = 10° Monekyn u uMetolLiero o6bem V = 1 cm®, npu
Temnepatypax T, =3 Kun T,=1000 K.

5. 3apgava: K 6artapee ¢ 3[1C ¢ = 300 B BkntodeHbl ABa NOCKMX KOHAeHcaTopa eMkoctamu C; = 2n® u C, = 3nd.
Onpegenutb 3apag Q n HanpsbkeHme U Ha nnacTMHKax KOHAEHCATOpPOB NpWU nocrefoBaTeNbHOM M napanesibHOM
COeaUHEHUSX.

6. 3apgava: [1ea OOMHaKOBbIX 3apsPKEHHbIX Wapa Haxoaatcs Ha pacctosHum I = 60cu . Cuna oTTankusaHbs F1

Lwapos 70-10°H . Mocre ToOro Kak Lapbl NPUBENW B COMPUKOCHOBEHWME W yoanunu Apyr OT Apyra Ha npexHee

paccTosiHue, cuna oTTarkuBaHbsi Bo3pocna u ctana pasHon F, =1,6-10"* H . Bolumcnutb 3apsigbl i U Gp, KOTOpbIE
BbINK Ha Lapax A0 WX CONPUKOCHOBEHMS. [nameTp LWapoB cYMTaTh MHOMO MEHbLLUUM PaCcCTOAHUS MEXAY HUMM.

7. 3apaya: OnekTpuyeckoe Mone Co3jaHo [AByMsl ToudeuHbiMu 3apsgamu Q= A0iEE n Q, = —10iE8 |
Haxopawmmmucst Ha pacctosiium d =10A1  gpyr ot apyra. OnpenennTb HaNpsXXEHHOCTL MONsSt B TOYKE, yAAneHHO oT

nepsoro 3apsiga Ha I, =12A1 u ot BTOpPOrO Ha I, = 6fil

8 3agava: Ha koHuax mepgHoro nposoga anuHonm | = 5 M nopgaepxusaetca HanpsbkeHne U = 1 B. Onpepenntb
NMOTHOCTb TOKa | B NPOBOAE.

9. 3apava: OneKkTpoH B HEBO3GYXOEHHOM aToMe BOAOPOAAa [AOBWXKETCS BOKPYr SApa MO OKPYXKHOCTW paavycom
I =53nm. BbluUCANTE MarHUTHbBIN MOMEHT P,  OKBUBANEHTHOTO KPYrOBOTO TOKA M MeXaHU4eckun MomeHT M,

OEVCTBYIOLLMIN Ha KPYroBOW TOK, €Cly aTtoM MOMELLEH B MarHWTHOe none, NMHUMU WHAYKUMW KOTOPOro napasnnernbHbl
NNOCKOCTN OpbuThbl anekTpoHa. MarHuTHas nHgykums B nons pasHa 0,1Tn.

10. 3agava: 1o TOHKOMY NPOBOAHUKY, U3OTHYTOMY B BUAE MPaBUNBHOMO LLIECTUYroSibHUKA CO CTOpoHon a =10 cMm, nget
ToK | =20 A. OnpegenvTb MarHUTHYO MHOYKUMIO B B LLEHTpe LeCTUYronbH1Ka.

11. 3apava: B ogHopogHOM MarHMTHOM none ¢ uHaykumen B = 0,01 Tn nomelleH npssMon NpOBOAHMK AriMHon | = 20 cm
(noaBogAwme npoBoda HaxoasaTcst BHe nons). OnpenenuTb cuny F, AEACTBYOLWYO HA NPOBOOHUK, €CMNK MO HEMY TeyeT
Tok | =50 A, a yron @ mexay HanpasneHMeM Toka U BEKTOPOM MarHUTHOM MHAyKUmm paseH 30°.

12. 3apava: OnTuyeckasi pa3HOCTb XoA4a A ABYX UHTepdEpPUPYOLLMX BOMH MOHOXpoMaTtmnyeckoro ceeta pasHa 0,3 A.
Onpegenutb pasHoCcTb a3 AQ.

13. 3apava: Onpegenutb 3Hepruo (poTtoHa £POTOHA, COOTBETCTBYIOLLEro BTOPOW NMMHUKU B NepBOW WHMpakpacHown
cepun (cepwm MaweHa) atoma BOgoOpOAA.

14. 3apava: Kakylo 4acTb Maccbl sgpa HEWTpanbHOro artoMa MyTOHUS COCTaBfisieT Macca €ero 3reKTPOHHON
obonoykn?



15. 3apgava: Pagnyc BTOporo TemMHoOro komnbua HbloToHa B oTpaxkeHHoM cBeTe r, =0,4 mMm. Onpegenutb paguvyc R
KPMBW3HbI MIOCKOBBLINYKIOW NMH3bI, B3ATON ANs OMbiTa, €Crv OHa OCBELLAETCS MOHOXPOMATUYECKMM CBETOM C OJIMHOM
BONHbI A = 0,64 MKM.

16. 3agaya: OnpeaenuTb SHEPruo € POTOHA, UCMYCKAaeMOro Npu Nepexoae 3NeKTpoHa B aTOMe BOAOpPOAA C TPETLENo
3HEPreTMYEeCcKoro ypoBHsi HA OCHOBHOM.

17. 3sapava: Onpegenutb NepBbIN NOTEHUMAN BO30Y>XAEHNS @1 BOOOPOAa.

18. 3apgava: 3BykoBble konebaHus, nMetowme Yactoty v =0,5xly v amnutygy A4 =0,25mm, pacnpocTpaHaloTCcs B

ynpyron cpege. AnuHa sonHbl A = 70cm . Haiitu: 1) cKOpocTb pacnpoCTpaHeHWsi BOMH; 2) MakcumarbHYyl0 CKOPOCTb
YacTuy cpefbl.
O6pa3seLl 3Kk3aMeHaLMOHHOro bunera
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20 20 yueBHbIY ro 07.03.04 NpagocTpoMTENLCTBO « » 20 T

npoduns/cneunanudaums
['pagocTponTensHOE NPOEKTUPOBAHNE

1. Bonpoc MarHuTHoe none u ero xapakrepuctukn. (OMNK-1,YK-1).
2. Bonpoc Onpepenutb 3Hepruto € ¢poToHa, MCMyCKaeMoro npu Nepexofe 3MeKTpoHa B aTome BoAopoda C
TPeTbero aHepPreTMYeckoro ypoBHs Ha ocHoBHon. (OTK-1,YK-1)

3. 3apgava (3agaHue) Ha noBepxHOCTb MeTanna nagaeT MOHOXPOMAaTUYECKUA CBET C ANTMHON BOMHbI A = 0,1 MKM.
KpacHasa rpaHuua doTtoadpdekta Ay = 0,3 mkm. Kakas gons aHeprmm hoTOHa pacxogyetcs Ha coobuieHue
3MNeKTPOHY KnHeTnyeckomn aHeprum? (OlK-1,YK-1).

MpumeyaHne. B kaxaom ok3ameHaLMOHHOM 6uneTe AOMKHbI NPUCYTCTBOBATb BOMPOCHI, CMOCOGCTBYHOLLIMX
hopMUpPOBaHUIO Y 0BYyYaloLLLErocs BCcex KOMNETEHLMI Mo AaHHOW AUCLMNIUHE

3. TecTtoBble 3agaHus. OueHKa no pe3ynbTaTtaM TeECTUPOBaHUA.
I'Ipumeprle 3agaHuAa TecTa

3apanue 1 (OlK-1; YK-1)

MocnenoBaTtenbHOCTL B NOPsSiAKE BO3paCTaHWUst ANIUTENbHOCTM
HC

MKC

MC

c

MWH

yac

Qakwn >

3apanwue 2 (OMNK-1; YK-1)
Ha pucyHke BeKTOp MFHOBEHHOW CKOPOCTM TOYKM NpW ee OBUXKEHUM Mo kpueon AB 3T0:
1. Bektop 1 3
2. Bektop 2

3. Bektop 3 3
4. Bektop 4

5. HeT npaBurbHOro oTBETa

3apanwue 3 (OMNK-1; YK-1)

YkasaTb NpaBuIibHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM M OBYX U306ap
2. CocTouT 13 OABYX M30X0p U ABYX M30bap

3. CocTouT 13 ABYX U30TEPM 1 ABYX aguadar
4. DTO0 Kpyrosow npoLecc

3apanwve 4 (OlK-1; YK-1):
CooTtBeTcTBME mMexnay sngamu konebaTenbHbIX CUCTEM U UX nepunoaamm

MPYXUHHBIN MaATHUK m
T= 272' I

DdU3NYECKNIN MaAATHUK J
T=27|—
mgl



KonebaTenbHbIN KOHTYP T=2zJLC
MaTemaTnyeckmin MasTHUK . \F
= 7[ —

3apanwne 5 (OlK-1; YK-1):

BBecTn npaBunbHbLIN OTBET C KraBuaTypbl

lMepBuyHas obmoTka TpaHcdhopmatopa umeeT w;=10000 BMTKOB NMpoBOAa WM BKIKOYEHA B CETb MEPEMEHHOro ToKa C
HanpsbkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOM OBMOTKM W», €crnn ee conpoTtuBrieHne r=1 Om, HanpsbkeHue Ha
koHuax U,=4 B, a cuna Toka B Hen [=1A, GyaeT paBHO:

3apganue 6 (OK-1; YK-1):

YkasaTb NpaBuibHbIA OTBET

3aKoH CoOXpaHeHUs1 3aNeKTPUYECKoro 3apsaaa:

1. B 3aMKHYTOW CUCTEME SHEPrUs 3apsaoB OCTAeTCH MOCTOSIHHOW

2. B NtoBON aNeKTPUYECKM N30NTMPOBAHHOW CUCTEME CyMMa 3apsijoB OCTAeTCs MOCTOSIHHOMN
3. B HepLUManbHbIX CUCTEMAaXxX OTCYETa CyMMa 3apsioB OCTaeTCsi MOCTOSAHHOM

4. 3apsia CUCTEMbI HE 3aBUCUT OT CKOPOCTU e€ ABMXKEHNS

3apanwve 7 (OlNK-1; YK-1):

YkasaTb npaBuribHbIA OTBET

Cwuna, gencreytollas Ha 3apsaa, ABVXKYLLUMACA B MarHUTHOM rone,
obpaTHO nNponopumoHanbHa ero CKopocTu

He 3aBWCUT OT ero CKopocTu

nponopLMoHarnbHa KBagpaTy ero CKopocTy

NpsIMO NpOropLUMoHaribHa ero CKopocTu

POM=

3apanne 8 (OlK-1; YK-1):

YKaxnte npaBuibHbI OTBET

[nanekTpuk oTnmMyaeTcs OT NPOBOAHMKA TEM, YTO

B HEM He BO3HUKaET pasaenieHns 3apsaoB B 3NEKTPUYECKOM More
OH COCTOMT M3 HENTParibHbIX MOSEKY, a NPOBOAHMK U3 NOHOB

OH He OKa3bIBaeT BNUSHME HA BHELLHEE 3neKkTpuyeckoe rnone

B HEM MPaKTUYECKMN HET CBOBOAHBIX 3NEKTPOHOB

N =

3apanwne 9 (OlK-1; YK-1):

YKkasaTb npaBuibHbIN OTBET

Owncnepcusa ceeTta - 910

3aBMCUMOCTb NoKasaTtend nperioMneHna sewectea OT YaCTOTbl CBETa
3aBMCUMOCTb NMoKasaTtenda nperioMmneHna ot BellecTtBa

3aBUCUMOCTb pa30BOW CKOPOCTM CBETOBbIX BOSTH OT 4aCcTOThl CBETA
3aBUCMMOCTb CKOPOCTM CBETa OT cpepl

HeT BEepHOro oTeeTa

a0 =

3apganuve 10 (OlK-1; YK-1):

YKasaTb NpaBuIibHbIA OTBET

Tennosoe n3nydeHne coBepLlaeTcs

3a CYET 3HEepPrun, BbIAENSAIOLLENCS NPU XMMUYECKOWN peakuun

3a CYET BHYTPEHHEN 3Heprun Tena

32 CYET 3HEepPrun BareHTHbIX 3NTEKTPOHOB

3a CYeT NIIOMUHECLIEHLMM SNEKTPOHOB

. HeT NpaBuWIbHOrO OTBETA

MonHbIN KOMNNEKT TECTOBbLIX 3a4aHWIA B KopnopaTnBHoOM TecToBol o6onoyke ACT pasmelleH Ha cepeepe YUT OBIYTIC,
a Takke Ha cainTe YHuBepcuteTa B pasgene COO OBIYIC (o6pa3oBaTtenbHas cpega B IMYHOM KabuHeTe
npenogasartens)

CooTteeTcTBUE MEXAY OanbHOM CUCTEMOM U CUCTEMOW OLIEHMBAHUSA MO pe3dynbTaTam TECTUPOBAHUS YCTaHaBNMBaETCA
nocpeacTBOM crieaytoLlen Tabnumubl:

GA NS

ObbekT MokasaTenu oueHBaHWA OueHka YpoBeHb pe3ynbTaTtos
OLEHKM pe3ynbTaTtoB 06y4yeHus obyueHusa
60 6annoB n meHee «HeypoBneTBopuTENLHO Huskun ypoBeHb
. 74 — 61 6annos «Y0oBNETBOPUTENBHO» NoporoBbI YpOBEHb
Ob6yuvatowuics P P _yp
84 — 75 6annos «XopoLLo» [MoBbILWEHHbIV YPOBEHb
100 — 85 6annos. «OTnn4HO» Bbicokuii ypoBeHb




4. OueHKa oTBeTa obyyarowerocs Ha BONpochkl, 3agavy (3agaHue) ak3aMmeHaLMOHHOro 6unera, 3a4eTa,

KypCOBOIro npoeKkTupoBaHus.
OueHka oTBeTa obyyatoLLlerocst Ha BOMpocChkl, 3agavy (3agaHue) akaaMmeHaLMoHHoro bunerta, 3ayeTta

CopepxaHue LiKanbl OLeHUBaHNUs

3rneMeHTbl OLLeHNBaHUS HeynoBnetBoputensHo | YpooBnetBoputensHoO Xopouo OTnnyHo
He 3auteHo 3auTeHo 3auTeHo 3auTeHo
CoOTBETCTBME OTBETOR MonHoe HecooTBeTCTBUE |3HauMTENbHbIE HesHnauntenbHble |lMonHoe
(bopmynmpOBKaM BOMpPOCOB Nno BCeEM BOMpocam NOrpeLIHoCTn NOrpeLHoOCTHn cooTBeTCcTBUE
(3apaHui)
CTDOVKTVDA lMornHoe HecooTBeTCTBME |3HauMTENbHOE HesHnauntensHoe |CooTBeTcTBME
pykTypa, KpuUTepuio. HEeCoOTBETCTBUE HecCooTBETCTBUE KpUTEpUIo Npm

nocneagoBaTtesibHOCTb U

Kputepwmio Kputepwuio oTBETE Ha BCe
noruka oreeTa. YMeHune
BOMPOCHI.
YeTKO, NOHATHO, FPamMOTHO U
cBoOOOHO usnaratb CBOU
MbICIN
lMonHoe He3HaHue MmetoT mecTo NmetoT mecTo MonHoe
HOPMaTMBHOW U NPaBOBOW | CyLLECTBEHHbIE HecyLleCTBEHHblE [cooTBeTCTBME
6a3bl 1 cneumansHoOn ynyweHus (HesHaHue |ynyweHuns u AaHHOMY
3HaH1e HOPMATMBHbIX, nuteparypsi BonbLuen Yactu n3 He3HaHue KpUTEepuio
NpaBoOBbIX JOKYMEHTOB U [OKYMEHTOB U1 oTAENbHbIX OTBETOB Ha Bce
cneumanbHoi NuTepaTypbl cneuuanbHon (eaMHMYHBIX) paboT [BONpoChI.
nuTepatypbl No n3 yucna
Ha3BaHu1o, obssarenbHoun
cogepXaHuio n T.4.)  |nuTepaTypbl.
YMeHue cBA3atb Teopuio | YMeHue cBAa3aThb YMeHue cBA3aTb MonHoe
C NPakTUKon paboTbl HE  |BOMPOCHI TEOPUM U BOMNPOCHI TEOPUU N |COOTBETCTBME
nposiBnsieTcs. NpaKkTuku npaKkTukn B AaHHOMY
NposIBNSIETCS PeAko  |OCHOBHOM Kputeputio.
nposiBNseTCs. CnocobHocTb
NHTErpnpoBaTb
3HaHNA U
eHue yBA3bIBaTL TEOPUIO C npuBReKaTs
npakTmkon, cBedeHus 13
B TOM uncre B obnactu Pa3NNYHbIX

npodeccuoHansHon paboThl

Hay4HbIX cdep




KayecTBO OTBETOB Ha
[OMNONHUTESNbHbIE
BOMPOCHI

Ha Bce gononHuTtenbHble
BOMPOCHI NpenogaBaTenst
OaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha GonbLUYO
YyacTb
OOMONHUTENbHbIX
BOMPOCOB
npenogasaTtens AaHbl
HEeBEPHO.

1. [laHbl HEMoOMHbIE
OTBEThbI Ha
[OMONHUTENbHbIE
BOMPOCHI
npenogaeartens.
2. aH ogunH
HEBEPHbIN OTBET
Ha
JOMNONHUTENbHbIE
BOMpPOCHI
npenogaeartens.

[aHbl BepHble
OTBEThHI Ha BCe
[OMONHUTENbHbIE
BOMPOCHI
npenogasaTens.

I'IpmmeanMe: nToroeas oueHka cbopMMpyeTcsq KaK cpegHAan apVI(*)MeTVI‘-IeCKaFI pe3ynbTaTtoB 3JIEMEHTOB OLEHBaAHUA.




