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Conepxanue

[lepeyeHr KOMMETEHITMI C yKa3aHHWEM 3TamoB WX (OPMHUpPOBAHUS B Tpoiecce 3
ocBoeHus OIIOIT

Onucanue mnokazarenedl U KPUTEPUEB OLICHUBAHUS KOMIIETECHIMH HA pPa3jIuYHbL 3
sTanax ux (OPMHUPOBAHUS, ONTUCAHUE TITKAJ OICHUBAHUS

TunoBbIe KOHTPOJIBHBIC 3a/IAHUS WJIM WHBIE MaTEepPHaIbl, HEOOXOIUMBIE JJISI OIIEHKH 5
3HAHUU, YMEHUI, HABBIKOB U (MJIM) OMbITA ACATEIbHOCTH, XapaKTEPU3YIOIINX TaIlbI
dbopMHpOBaHUS KOMIIETEHIIMM B MPOIECCE OCBOCHUS 00Pa30BaTEIbHON MPOTrPaMMBI
Meroauueckue Martepuaibl, OINPEACNAIONINe MpOoLeaypbl OLICHUBaHUS 3HaHUM, 13
YMEHHI, HAaBBIKOB U (WJIM) OMbITA JEATEIbHOCTH, XapaKTePU3YIOUIUX 3Talbl HUX

dopmupoBanus



1. Ilepeyenb KOMIIETEHUMI ¢ YKa3aHHeM 3TANoB UX (pOpMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B pesynbraTe uzydeHus: qucuuiuinabl « MHxkenepHas pusuka» odywaromuecs, B

cootBeTcTBUM ¢ PI'OC BO 1o Hampasnenuto noarotoBku 13.03.02 DnexkTposHepreTrka
U DJIEKTpOTEeXHUKa (Mpoduiib) «DIEKTPOCHAOXKEHHE)», YTBEPKICHHOIO IPUKA30M
MunucrtepctBa obpazoBanmst u Hayku PD ot 28.02.2018 1. Ne 144, dopmupyrotcs

CICOYIOINE KOMIICTCHIINN.

(I)opanOBaHne KOMIIeTEHIIMI B npouecce u3yudeHus JIUCHUIIJIMHbI «I/IH)KeHepHaﬂ Q)HSHKa»

Kommerenmus Nunukaropel Dralsl Bunnl OneHoyHbIe
Kon HaumenoBanue JIOCTHIKCHHUS dbopmMupoBaHH | 3aHATHH cpencTaa
KOMIIETEHITUI i JUISt JUISL OL[CHKU
KOMITETCHIIUH | GopMHUPO YpOBHS
B IIpo1Iecce BaHUS | CPOPMUPOB
OCBOEHHUS KOMIIETE AHHOCTHU
OIIOII HIIUHA KOMIIETEHI]
(kype)” uu
1 2 3 4 5 6
OIIK- | Cmocoben OIIK-3.1 2 JIEKIIUH/ITI | TECTOBBIE
3 MIPUMCHSITh JleMoHCTpHpYET aboparop | 3amaHus/na
COOTBETCTBYIOIIUN MOHUMaHue (PU3UICCKUX HBIE OopaTopHas
¢dusnKo- SIBIICHUH ¥ IPUMEHSIET 3aHATHE | PabOTa/KOH
MaTeMaTHYECKUI 3aKOHBI MEXaHHKH, TPOJIbHAS
anmapar, MeTOIbI TEPMOIUHAMHUKH, pabora
aHalu3a u ANEKTPUYECTBA U
MOJICTTUPOBAHUS, MarHeTu3ma.
TEOPETHYECKOr0 1 OIIK-3.2
OKCIIEPUMEHTAIBHOT | JIeMOHCTpHUpYeT 3HaHUE
0 HUCCJIEeIOBAaHUS MPU | DIIEMEHTAPHBIX OCHOB
perieHnH OIITHUKU, KBAHTOBOM
npo(ecCHOHANBHBIX | MEXaHUKU M aTOMHOU
3a71a4 bu3uKU.
IIpumeyanwue:

Kommerenmus OITK-3 — takke GopMupyeTcss B X0Je OCBOCHHUS JUCIUIUINH: MaTeMaThkKa (0a30BbIif
YpOBEHB), TpPUKIATHAS MaTeMaTHKa B JJIEKTPOIHEPTeTUKE W DIEKTPOTEXHUKE, (DU3MKa, XUMUS,
HayepTaTesibHass TEOMETPUs W HH)KCHEepHas Trpaduka, TEIUIOTEXHHKA, MEXaHWKAa, O3HAKOMHUTEIbHAs
MpakTUKa (B TOM YHUCJE TMOJyuYeHHWE TMEPBUYHBIX HABBIKOB HAYYHO-HCCIEIOBATENbCKOW PabOTHI),
npouIMpyroas mpakTuka (B MaCTEPCKUX), TTOJITOTOBKA U 3aIllMTa BHITYCKHON KBAIM(PUKAITMOHHON

paboThI.

2. Onucanue nmokasareJieid 1 KpUTEepreB OLIEHUBAHUS KOMIIETEHIIUI
Ha Pa3IMYHBIX dTanax ux GopmMupoBaHus, ONMCAHHUE HIKAJ OLCHUBAHUA

Hepequb OLCHOYHBIX MaTE€pHuajioB

Ne HanmenoBanue Kparkas xapakTepHucTHKa OLIEHOYHOTO [IpencraBnenue
n/n OLICHOYHOI'0 Marepuasia OLICHOYHOT'O CPEJICTBA B
MaTepuaia OM
1 nabopaTopHas CPENCTBO, HAIIPABIEHHOE HA U3YYCHUE 1abopaTopHble paboTHI
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pabora

MPAKTUYECKOT0 X0J[a TeX HJIK MHBIX
MPOLIECCOB, UCCIEAOBAaHUE SIBJICHUS B paMKax
3aJJaHHOM TE€MBbI C IPUMEHEHUEM METOJIOB,
OCBOCHHBIX Ha JICKIUAX, COIIOCTABICHUE
MOJIyYEHHBIX PE3YyIbTaTOB C TEOPETUUECKUMU
KOHIICTILIUSIMU, OCYIIIECTBICHUE
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB,
OIICHUBAHKE MPUMEHUMOCTH MOJTYYSHHBIX
pe3yJIbTaTOB HA MPAKTHKE

cobecemoBanue

CPEJICTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crenpaibHas Oecesia e1aroru4eckoro
paboTHHKA C OOYYaIOIIUMCS Ha TEMBI,
CBSI3aHHBIE C U3y4aeMON AUCLIUILIIMHON U
paccuuTaHHOW Ha BBISICHEHHE 00beMa 3HAHUI
o0yuJarolerocst Mo ONpeeIeHHOMY pa3zeny,
Teme, npobiaeme u T.11.

BOIIPOCHI [10 TEMaM
JUCIUATUTHHBL:
- TepeveHb BOIPOCOB
VI YCTHOTO OIpoca
- 3aaHus IS
CaMOCTOSATEIILHOM
paboThI

IIporpaMmma onleHMBAHUSA KOHTPOJIUPYEMOW TUCIATNIIMHBI

Kon
Ne |  Kontponupyemsbie pa3zebl KOHTPOJIUPYEMO HaumenoBanue
n/n (TemMBI TUCIUILINHBI) KOMIIETEHI[UH OLICHOYHOTO MaTepHala
(wm ee 4acTH)
1 2 3 4
1 | ®usnueckue OCHOBBI
JlaGopartopHnas pabota
MEXaHUKHU
2 | MonekynsipHass ~ ¢u3uka | Jabopatopsas pabota
TepMOJIMHAMUKA OIIK-3
3 | DekTpoMarHeTu3mM JlaboparopHnas pabota
4 | DnemMeHThI KBaHTOBOH
bus3uky, ¢QU3NKK atoMa | JlaGopartopHnast pabota
aTOMHOTO siipa

Onucanue nokaszarejie 1 KpuTepueB OLEHUBAHUS KOMIIETCHUUN 110 IMCHUTIMHE
«HxeHepHass PU3UKA» HA PA3JIMYHBIX dTanax ux GopMupoBaHus,

OIIHCAHHC IIKAJ OICHUBAHUA

Kon Wuaukatopsl IToka3zaTenyn ¥ KpUTEPHH OLIEHUBAHMSI PE3YyJIbTaTOB 00yUEHUS
KOMIIETEHIIM | JOCTUXKECHUS HIKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHH
U, Tarbl KOMIIETEHIIUH IIOPOTrOBOTO YPOBEHB YPOBEHBb YPOBEHb
OCBOEHUS YpOBHS (ynosneTBopu (xopor1o) (oTnHM4HO)
KOMIIETEHIIU (HeyloBIIETBOPH TEJIBHO)

u TEJILHO)

1 2 3 4 5 6
OIlIK-3, OIlK-3.1 oOyJaromuiics oOydaromuiic | oOydaromuiic | odydJarommuiic
2 Kypc JleMoHCTpHpY | HE 3HAeT s s s

€T IOHUMaHUE | 3HAYUTEIbHOU JEMOHCTPUPY | AEMOHCTPUPY | AEMOHCTPUPY
buznyecKux YacTH €T 3HaHUS €T 3HaHHe eT

SBJICHUN U IPOTPaMMHOTO TOJIBKO MaTepuaga M | 3HaHHE
MPUMEHSIET MaTepuarna, OCHOBHOTO YMEHHUS 3aKOHOB
3aKOHBI TI0XO Mmarepuaa, pereHus MEXaHUKH,




MEXaHUKH, OPUEHTUPYETCSA B | HO HE 3HAET THIIOBBIX MOJIEKYJIIPHO
TEPMOAUHAMHU | 3aKOHAX JeTalei, 3a7a4 i pusukwy,
KH, MEXaHUKH, JIOITyCKaeT npodeccuoHa | TepMOAUHAMU
AJIEKTPUYECTBA | MOJIEKYJISIPHON HETOYHOCTHU B | JIHOH KW,
¥ MarHeTusma. | pusukw, (hOPMYIUPOBK | IEATEILHOCTH | DJIEKTPOCTATH
OIIK-3.2 TEPMOJUHAMUKH, | aX, HapyllaeT |, He KH,
JleMOHCTpUpY | AIEKTPOCTATUKHU, | JIOTMYECKYIO | JIOMYCKAeT 3JIEKTpOMAarHe
€T 3HaHUE AJIEKTPOMArHeT!u | MOCIEOBATEN | CYIIECTBEHHBI | TH3Ma,
3JIEMEHTApHBIX | 3Ma, ONTHKH, BHOCTb B X OIITHKH,
OCHOB ONTHKH, | KBAHTOBOM, HU3J10KCHUHU HETOYHOCTEHl | KBAaHTOBOM,
KBaHTOBOM aTOMHOM U MPOrPaAMMHOT aTOMHOH 1
MEXaHUKU U SJIepHOM 0 MaTepuasna S,IEpHOMN
aTOMHOM bu3uKn U B PEIICHUHU bu3uKn
bu3HKH. HE 3HaeT TUIIOBBIX MPaKTUKHU
MIPaKTUKY 3aja4 MIPUMEHEHUS
MPUMEHEHUS npodeccrona CHCTEMHOTO
CHCTEMHOTI'O JIBHOM MOAX0/1a JIJIs
MoIX0/1a, JIeITCIIbHOCTH perieHus
JIOITyCKaeT THIIOBBIX
CyILIECTBCHHBIC 3a1a4
OIMOKH B npodeccuona
peuesnn JIbHOM
THIIOBBIX 3aJa4 JeSITEIbHOCTH
npodecCHOHANIbH ,
0 HCUYEPIIbIBAIO
W J1esITeIbHOCTU e 1
Tocyae0BaTes
BHO, YETKO U
JIOTUYHO
nu3jiaract
Marepual,
XOpOILIO
OPUEHTHUPYETC
B
Marepuaie,
HE
3aTpyAHSIETCS
C OTBETOM
npu
BUIOU3MEHEH
WY 3aJaHAI

3. TunoBble KOHTPOJILHBIE 32 IaHNSI WJIH HHbI€ MATEPUAJIbI, HEOOX0AUMBbIE JIJIsI
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTePU3YIOIIUX 3TANbl JOPMHUPOBAHUS KOMIIETEHIUI B IIPoI[ecCe OCBOCHUSA
00pa3oBaTeIbHOM MPOrpaMMBbI

3.1. JlabopaTopHasi padora
TemaTtuka nabopaTopHbIX paboT ycranaBmuBaeTcsi B cootBerctBur ¢ ®I'OC BO
10 IAHHOMY HAMpPaBJICHUIO TIOJITOTOBKHU M padouell mporpaMMoOn TUCIUTITUHBI.



KonuyecTBO BapuaHTOB 3aJaHMil KaK MPaBUIIO COOTBETCTBYET KOJUYECTBY

00yJarommxcs.
Ilepeyennb Tem J1a0OPATOPHBIX PadoOT

- I3ydyeHue KpyTUIbHBIX KOJIeOaHU

- 3yueHue 3aK0HOB K0JI€0ATEIHHOTO JIBUXKEHUS

- Onpenenenne K03 GHUIMEHTA MOBEPXHOCTHOTO HATSXKEHUS KUJKOCTH METOI0M

HaOJIIOEHUS CPbIBA Karlellb

- Ormpenenenue BSI3KOCTH BO31yXa, JUIMHBI CBOOOJIHO Tpobera, 3(hPpeKTUBHOTO
nuameTpa u 3)PEKTUBHOTO CEUCHUS

- H3yuenue CcBOWCTB (eppOMarHeTHKOB, CHITHE TETIM THUCTepe3uca Hu
OTIpe/IeNICHUE OCHOBHBIX XapaKTEPUCTUK (heppoMarHeTuka

- IHAYyKTUBHOCTH COJICHOW 1A

- I3yueHue crieKTpa UCITyCKaHUs HEOHA U TPaJyHpOBKa CIIEKTPOCKOIIA

3.2. Tekyuiuii KOHTPOJIb
Texymuii KOHTPOJIb MPOBOAMTCA IO HMTOTAM HM3YYCHHS HECKOJIBKUX Pa3JIesioB
JUCIMILTAH B COOTBETCTBHH C paboueil MporpaMMOi JUCIUILTAHBIL.

Bomnpocekl Tekymero KOHTPOJIA.

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUSAX
. MatepuanbHas Touka. Cucrema orcuera. AGCOIIOTHO TBEPOE TEIO.
. Cxopocts. I1yTh py NpOU3BOJIBHON 3aBUCUMOCTH OT BPEMEHU.
. YCKOpEHHUE.
. XapaKTEepUCTUKH BpaIIaTEIbHOTO ABUKEHHSI.
. 3akoHbl HproTOHA.
. Cuiibl B ipupoze.
. Ummynbe Tena. 3akoH COXpaHECHUS! UMITYJIbCA.
. YTII0BO€ YCKOPEHHUE; CBSI3b C TAHT€HI[UAIBHBIM YCKOPEHUEM.
. Pabota u sHeprus. MomHocTh. 3aKOH COXpPaHEHUs SHEPTUU.
10. MOMEHT CHJIBI OTHOCHUTENBHO OCH. [111euo cuisbl.
11. MoMeHT nHEpUMHM MaTEPUATIbHON TOUYKU U CUCTEMBI MATEPUAIBHBIX TOYEK.
12. OcHOBHOE ypaBHEHME JUHAMHMKH BPAIATEILHOTO IBUKEHNS TBEPAOTO TEIIA.
13. MoMeHT uMmyiibca MPU BPAIICHUH TEJIa BOKPYT OCU. 3aKOH COXpPaHEHHS
MOMEHTa UMITyJIbCa IIPU BpalICHUH Tea.
14. Tapmonuueckue kosieOanusa. CMelleHHe, CKOPOCTb U YCKOPEHHE IMpHU
rapMOHUYECKUX KoJeOaHusX. AMIIUTYyna kojaebanuit. [lepros u yactora KoseOaHU.
15. ®wusunueckuit MaaTHuK. BpeiBog  auddepeHmaibHOr0O  ypaBHEHUS
rapMoHuYecKux kKosjebanwmii. [leprnon konebanuit MasTHUKA.
16. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.
17. YpaBHEeHUE COCTOSAHUS UICATHHOTO rasa.
18. BuyTpeHHssI »sHeprus TepMoauHaMuyeckod cuctembl. Pabora. Temmora.
ITepBoe Hayamo TEPMOJAUHAMHUKH.
19. TennoemMKOCTH ra3os.
20. 3axkon Kynona. Hanpasnienue cumbl, AeHCTBYIOIIEH Ha 3apsii.
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21. HanpspKeHHOCTD AJIEKTPUYECKOTO MOJIS.

22. [lpyHIMn Cyneprno3uiuy dIeKTpudeckux noyei. Teopema [aycca

23. PaboTa cui1 3JIEKTPUYECKOTO OIS 0 MEPEMEIICHUIO TOUEYHOT0 3apsija.

24. TloreHuuanpHas HEPrUsi TOYEHYHOrO 3apsjia B IOJE JIPYroro TOYEUHOTO
3apsana. [lorenmuan. DKBUMOTEHIIMATbHBIE TOBEPXHOCTH.

25. DAEKTpUYECKOe MoJie B AUIEKTPUKE, HATPSXKEHHOCTH AJIEKTPUUECKOTO MOJIS.

26. ITpoBOgHUK BO BHEITHEM 3JICKTPUYECKOM Mojie. MHIyIupoBaHHBIC 3apsiIbl.

27. Konpencaropel. EMKocTh miockoro KoHjaeHcaTopa. EMkocTh mpu
MOCJIEIOBATEILHOM H MMapaJUIEIbHOM COEIMHEHUAX KOHIEHCATOPOB.

28. DHeprus 3apsLKeHHOTO KOHIEHCaTOpa.

29. Cuia Toka.

30. 3axon Oma 715 ydacTKa ey B MHTETrpasibHOM U quddepeHnnanbHoi popmax.
ConpoTuBIIEHHE HUIMHAPUYECKOTO MPOBOIHHKA.

31. CompoTuBieHue NpHU MOCIEIOBATEILHOM U MapaIeIbHOM COEAMHEHUU
MIPOBOJAHUKOB.

32. DNeKTpOABIKYIIAs CUiIa.

33. 3akon Oma s HEOAHOPOJHOTO YYacTKa IIeMM B HHTETPAIbHOW U
muddepeHnranbHOl popmax.

34. PaboTa 1 MOIITHOCTB AJIIEKTPUUYECKOTO TOKA.

35. MarautHoe TmoJje. MarHuTHas WHAYKIWSA, TPUHIUI CYHNEPIO3UITUU
MAarHuTHbHIX Toyie. CUI0BbIE JIMHUU MAarHUTHOTO MOJIS.

36. 3akon buo- Casapa- Jlamnaca.

37. Cuna Jlopenna. HampasieHue Cwiibl, TEWCTBYIONMICH HA TOJOKUTEIBHBIA U
OTPULIATENBHBIN 3apsJIbI

38. 3akon Awmmepa. Cuna B3aUMOJCHCTBUS JBYX OECKOHEYHBIX MPSMBIX
MIPOBOJITHUKOB € TOKOM. [IpaBuiio j1eBoil pyku.

39. Maruutsbiii notok. Teopema ["aycca nist BekTopa MarHUTHOW MHIYKITUU.

40. Bunbr mar"etnkoB. Jlmamarnetuku. Ilapamarneruku. deppoMarHeTHKH.
ITeTnsa rucrepesuca.

41. DnexTpomarHuTHas HHAYKIUs. UHIyknuoHHs Tok. [IpaBuio Jlenma.

42. DHeprusi MAarHUTHOTO 1OJIs. [[IIOTHOCTh SHEPTHM MAarHUTHOTO TTOJIS

43. DeKTpOMarHuTHbIC BOJTHBI.

44, BosnHOBBIE CBOMCTBa cBeTa (Audpakiusi, UHTePHEPEHIIUS, TTOJISIPU3ALINS).

45.TenoBoe U3JIy4eHue. JHepreTuyeckas CBETUMOCTh Tea.

46. McrryckaTenbHas ¥ TIOTJI0MATEIbHAS CTOCOOHOCTH.

47. CBsI3b SHEPTETUUECKOW CBETUMOCTHU € UCITYCKATEIbHON CIIOCOOHOCTHIO Tea.

48. CBsI3b UCITyCKATEIIbHBIX CLIOCOOHOCTEH Tena I (@) u I (A ) U OTHOTO y4acTKa
CIEKTpa.

49. AbcomoTHO uepHoe Tenno. Cepoe Teo.

50. CooTHOIIIEHNE UCITYCKATEIbHBIX U MOTIIOMATEIFHBIX CIIOCOOHOCTENH CUCTEMBI
TeJl, HAXOASIIHNXCS B TEMJIOBOM PAaBHOBECHH.

51. Kputepwii TeroBoro uznyuenus. 3akoH Kupxroda.

52. ®ynukius Kupxroda u ee Gusmveckuii CMBICII.

53. 3akon Credana-bonpimana. 3akoH cMmernieHus Buna.



54. ®opmymna [Tnanka, uto oHa onuckiBaeT? [Ipeanonoxkenus, iexaiirue B OCHOBE
hopMyJIBL.

55. ®otorpdext. Buennuii u BHyTpeHHUN HoTodddext. Tpu 3akoHA BHEITHETO
dhororddexra.

56. ®opmyina DitHiTeHa 17151 BHEHIHero Gotodddekra.

57. Onsitel Pezepdopaa. SAnepuas moaens aroma Pezepdopaa.

58. Criextp aroma Bomopona. IToctymnarst bopa.

59. Ilepsorit bopoBckwuit paamyc opouTel. OCHOBHOE U BO30YX)ICHHOE COCTOSIHUC
aToMa.

60. CooTHomeHne Heonpeaenennoctei I eitzendepra.

61. Ctpoenue sipa. DHEprust CBsI3U B sApE.

Bonpocwt ona camocmosamenvroco uzyuenus

1. TanreHnuanabHOE U HOPMAJILHOE YCKOPEHUE MPU ABMKEHUH 110 KPUBOJIMHEUHON
Tpaekropu. [IoaHOE yCKOpeHUE NpY KPUBOJIUHENHOM JIBHOKCHUM.

2. CBsi3b TUHEWHBIX W YTJIOBBIX BEJIMYMH MPHU BpalleHUH Tena (IyTh, CKOPOCTbh,
YCKOPEHHUE).

3. MexaHudeckas cucreMa.

4. Cuiibl BHYTPEHHUE U BHELTHUE.

5. Llentp macc cucteMbl. CKOPOCTh LIEHTPA MACC. 3aKOH JIBUKEHUS LIECHTPa Macc.

6. ConocTaBieHue BEJIUYHH MPU MOCTYNATEIbHOM U BpalIaTEIbHOM JIBHIKEHUSIX
(macca, myTh, CKOPOCTb, YCKOPEHHE, cuila, paboTa, MOITHOCTh, KHHETHYECKAs SHEPIHs,
MMITYJIbC, OCHOBHOE YpaBHEHUE JUHAMUKH).

7. Maremarnueckuii MasSTHUK. BbiBoag nud@epeHnnanbHOro ypaBHEHUS
rapMOHUYECKHUX KoneOanuil. [lepuon kosebanuil MasiTHUKA.

8. IlpyxunHblii MaaTHUK. BwiBog  muddepeHnmanbHOro  ypaBHEHUs
rapMoHUYecKux Kosiebanuii. [lepuon konebanuit MasTHUKA.

9. 3Baryxaromme konebanus. [uddepeninmanbHoe ypaBHEHHUE KOJIEOAHUH.
CMmenieHre npH 3aTyxaloUMX KoJieOaHMsIX. AMIUIUTYJa W MEpUOJ 3aTyXaroluX
KoJieOaHui.

10. Bemnyxaennsie konebanus. [uddepennnansnoe ypaBHEHHE BBIHYKICHHBIX
KoJebanuil. SIBneHue pe3oHanca, pe3oHaHCHas YacToTa.

11. BosmHOBOM mponece u ero XxapakTepucTuku. OCHOBHOE CBOKMCTBO BOJIH.

12. KorepenTHsie BoNHBL. [IpyHIHI Cymepro3uIiui BOJH.

13. UnTepdepenius n1ByX BOJH.

14. 3axon /lansTOHA.

15. Cpennsas anuHa cBOOOAHOrO mpoOera Mojekysl. D((PEeKTUBHBIA IUaAMETP
MOJIEKYI.

16. SBnenus nepenoca.

17. Annabatudeckuii mporecc. Iloka3aTens aquabaThl, CBSI3b C YUCIOM CTEIICHEH
cBoOobl. YpaBHenue [lyaccona.

18. Kpyrosoit mpouecc (mmkn). [Ipsmoit u oOpatHbii mukia. Koaddumument
IIOJIE3HOT'O IEUCTBUS I KPYTOBOIO IIpoLiecca.

19. Cxema mmkia pabotsl TerioBoro asuratens. Teopema Kapno. [{ukn Kapho.
KIIJI nuxna Kapno.



20. ITonapHas MoJsieKyJia, JJIEKTPUUECKIIT MOMEHT MOJISIPHON MOJIEKYJIbI.

21. HemnonspHas MoJyiekysia, O3JIEKTPUYECKUH MOMEHT M TOJSAPU3YEMOCTh
MOJIEKYJIbI.

22. Pagnyc-BeKTOp LIEHTPA TSHKECTH MOJOKUTEIbHBIX U OTPUIIATEIBHBIX 3apsI0B.

23. DnexkTpuyueckuil aumnosib. HampspkeHHOCTh Ha OCH  JIMIONS, Ha MPAMOU
NEPHEHAUKYIISIPHON OCH JUTOJIS.

24. YcnoBusi paBHOBECHS 3apsI0B Ha TPOBOJHUKE B DSJIECKTPUUECKOM IIOJIC.
Pacnipenenenue 3apsiioB 10 NOBEPXHOCTH.

25. EMKocCTh 11apa.

26. DHeprusi CUCTEMbI TOYCUHBIX 3aPsIOB.

27. CBepXIpOBOAMMOCTb.

28. 3axonnl Kupxroda.

29. CBs13b MKy CKOPOCTBIO CBETA, AIEKTPUICCKOM U MAaTHUTHOM MOCTOSIHHBIMHU.

30. MarautHast FHIYKIIHsI HA OCH KPYTOBOTO KOHTYpa C TOKOM.

31. PaGoTa rpu moBOpOTE KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

32. OpOuTalbHBI MarHUTHBIM M MEXaHUYECKUW MOMEHTHI. [ MpoMarHuTHOE
OTHOIIIEHUE (BBIBOJ). MarHUTOMEXaHUYECKUE SIBJICHUS.

33. CobCcTBEHHBIE MEXAaHUUYECKHM (CITMH) U MAaTHUTHBIA MOMEHTBI DJIEKTPOHA.

34. XKectkue u Markue GpeppoMarHeTUKu.

35. Touka Kropu. 3axon Kiopu — Beticca nist peppoMarHeTHKOB.

36. Tok npu 3aMBIKAaHUHU ¥ pa3MBbIKAaHUH TN (BBIBO).

37. Tok cmemenwns. [ImoTHOCTH TOKa cMeneHus. [[T0THOCT TTOJTHOTO TOKA.

38. [upkynsamus BeKTOpa HaNPsDKEHHOCTH MarHUTHOTO 1ot H 1o 3aMKHyTOMY
KOHTYPY C YY4E€TOM IOJIHOTO TOKaA.

39. IITOTHOCTH SHEPTUH B ANIEKTPOMATHUTHON BOJIHE.

40. I110THOCTH TOTOKA YHEPTHH B AIEKTPOMArHUTHOM BOJIHE.

41. UaTeHcuBHOCTH cBeTa. CBsA3b CO CBETOBBIM BEKTOPOM.

42. JlaBlieHHE CBETa Ha MOTJIOMIAIOIIYI0 TTOBEPXHOCTD.

43. I1nockoe u chepruyeckue 3epkana.

44, SIBneHue MoJIHOTO BHYTPEHHETO OTPAKECHUS.

45. JIunzel. opmysna TOHKOM JIMH3HI.

46. CBeToBOM MOTOK. DYHKIIUS OTHOCUTEIHLHOM CIIEKTPAIbHON YyBCTBUTEIHLHOCTH
ria3a (QyHKIus: BUTHOCTH).

47. Busibl CHEKTPOB: JIMHEWYATBIN, MOJIOCATHIN, CIJIOIIHOM.

48. ECTeCTBEHHBIN CBET, MOJISAPU30BAHHBIN CBET, INTOCKOCTH TOJIIPU3AIIHH.

49. BpareHue TUI0CKOCTH TOJIIPU3AIMH BEIICCTBAMH MIPH MPOXO0XKACHUH CBETA.

50. ®orton. Macca, sueprusi, ummyiabc. OCHOBHBIE CBOWCTBA (POTOHA.

51. CxopocTth aBukeHuUst pOTOHA B BEILIECTBE.

52. JlaBieHue cBeTa Ha MOTJIOMIAIONIYI0 U OTPaKaroU[yI0 MOBEPXHOCTH.

53. KopryckynsipHO-BOJTHOBOM yan3M CBONCTB BEIIIECTBA.

54. BbluuCcauTh JUIMHY BOJIHBI e bpoiins yactuibl Maccoit 1 T, qBmxKymiencs co
ckopocTthio 10 m/c.

55. KakoBa HeompeneIeHHOCTh KOOPAUHATHI 3JIEKTPOHA B AJIEKTPOHHO-ITYYEBOU
tpyoke (V=10% m/c; v=10° m/c; m=9,11-10"* kr)?



56.

Kaxkona HCOIIPEACIICHHOCTb CKOPOCTH 3JICKTPOHA B aTOMC Bonopoz[a? Pa3Mep

aroma 10-10 m.
57. Yem 00OBACHSAETCSA HEONPEICIEHHOCTh YaCTOThI U3TyUCHUS?
58. YacTuiisl 0JMHaKOBOM MIPUPOJIBI B KIIACCUYECKOM M KBAHTOBOW MEXaHHKE.

59.

Mopenu snpa.

3.3. IIpomesxyTOoUuHasi aTTeCTALUS

B cooTBeTcTBHMM ¢ y4eOHBIM IUIAaHOM IO HampaieHuto noaroroBku 13.03.02
DNEeKTpOIHEPreTUKa U DJICKTPOTEXHUKA MPOMEKYTOUHAs aTTECTAllMU MO TUCHUILIMHE
«UmxkenepHas ¢u3mKa» TMPOBOOUTCS HAa 2 Kypce — B BHAC OK3amMeHa. B
HK3aMCHAIIMOHHBIX OMJIeTaX MPHUCYTCTBYIOT CUTYAIMOHHBIE 3a/1a4M, TIPEICTAaBICHHEIC B
BUJIC PACUCTHBIX 3aJJaHHM.

BOHpOCbI, BBIHOCHMBIC HA IK3aMEH

1. MarepuanbHas Touka. CucteMa orcuera. AGCOIIOTHO TBEPOE TEIIO.

2.CKOpOCTb CpeaHss U MTHOBEHHAS.

3. Yckopenue. CKOpOCTh U MyTh MPU PaBHOYCKOPEHHOM JBUYKCHUU.

4. YcKkopeHue IpH IBUKEHHH TeJla C MOCTOSTHHON CKOPOCTBIO 10 OKPYXHOCTH

5. Yrnoas ckopocts. Hanpasnenue BeKTOpa yriioBo CKOPOCTH.

6. [lepuon m wacrora BpameHus. CBsA3b C yIII0BOM CKOPOCTHIO.

7. YrnoBoe yckopeHne. CBA3b IMHENHBIX U YTJIOBBIX BEJIMUMH [IPY BPALLEHNUH TeJIa
(yTh, CKOPOCTH, YCKOPEHUE).

8. 3akonbl HproTOHA.

9. Nmniynsc Tena. BeipaxkeHne BToporo 3akoHa HeroToHa yepes uMITyIibC.

10.
11.

Cuna tsxectd 1 Bec Tena. Cuia tpenust. Cuia ynpyrocTH.
Mexannueckasi cucrema. CUiibl BHYTPEHHUE U BHEITHUE. 3aKOH COXPAHEHUS

MMIyJbca (MOMEHT KOJIMYECTBA JBUKCHUS) B 3AMKHYTON CUCTEME.

12.
13.
14,
15.
16.

PaGota u sHeprus. MoniHocTh. DHEprusi.

[TomHas MexaHuveckasi SHepTUs. 3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUH.
MOMEHT CHIIBI OTHOCUTEBHO OcH. [11euo cubi.

3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA.

MOMEHT MHEpIUU MaTepUAIIbHON TOYKH W CHCTEMbl MaTE€pPHAIbHBIX TOYCK.

Teopema lllTeitnepa.

17.
18.
19.
20.
21,
22,
23.
24,
25.

OCHOBHOE ypaBHEHHE JUHAMUKH BPAILATEIbHOTO IBH)KEHHS TBEPIOTO TENA.

Kunernueckas 3Heprus Bpallaronuierocs Tena.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH.

YpaBHEHUE COCTOSIHHSI HJI€AJIBHOTO Ta3a.

Cpennss kBajpaTUyHasi CKOPOCTb MOJIEKYJL.

IIepBoe HayanO TEPMOAUHAMUKH.

TernmoemMKoCTH ra3os.

3akoH Kynona. Hanpasiienue cuibl, IeHCTBYIOIIEN HA 3apsii.
HampsokenHocth  anektpuyeckoro  nojis. [lpuHmun — cyneprno3unuu

AJIEKTPUYECKUX MoJien. Teopema ["aycca.

26.

Pa6ora cun QJIICKTPUICCKOT'O ITOJIA IO IMEPCMECIICHNIO TOYCYHOT'O 3aps/a.
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27. TloreHuuanpHas HEPrusi TOYEHYHOrO 3apsja B IOJE€ JIPYroro TOYEUHOTO
3apsana. Ilorenuuan. PaboTta mo mepeMenieHuto 3apsjaa MEXIy TOYKaMU C Pa3HbIMU
NOTEHIIMAJIAMHU.

28. Kongencaropbl. EMKOCTh MJIOCKOTO KOHJIEHCATOpa. DHEPTHs 3apsyKEHHOTO
KOHJIEHCATOopa.

29. Cuna Toka. BekTop mioTHOCTH TOKa, CBA3b C CUJION TOKA.

30. 3axon Oma 715 ydacTKa ey B MHTETrpasibHOM U quddepeHnnanbHoi popmax.
ConpoTuBIIEHHE HUIMHAPUYECKOTO MPOBOIHUKA.

31. DnextpoaBrkymias cuia. 3akoH Oma AJii HEOJHOPOJHOTO y4dacTKa IIeTH B
MHTETpabHON 1 quddepeHnnansHoi Gopmax.

32. Pabora m MomHOCTh TOKa. 3akoH J[koymns—JleHna B WHTErpaJibHON U
auddepeHnnanbHoN hopmax

33. MarnutHoe mosne. MarHutHas UWHAYKIHS, MPUHIMI —CYHNEPIIO3UIIUU
MarHuTHBIX noJiel. CuioBble TMHUU MarHUTHOTO 1oJjisi. 3akoH buo- CaBapa- Jlamnaca.

34. Cuna Jlopenna. 3akon Amrmepa. Cuaa B3aMMOJCHCTBUS JBYX O€CKOHEYHBIX
IIPSAMBIX [TPOBOJTHUKOB C TOKOM.

35. Maruutsbii motok. Teopema ["aycca nist BekTopa MarHUTHOW MHTYKITUU.

36. Bunel marnetuxoB. Jluamarnetuku. [lapamarnetuku. DeppoMarHeTHKH.
[Tetnsa rucrepesuca.

37. DnexTpomaruuTHas HHIyKIuUs. Manykimonnsiit Tok. [Ipasuno Jlenma

38. DHeprust MarHuTHOTO MOJIA. [ITOTHOCTH PHEPTUM MAarHUTHOTO TOJIS.

39. DAEKTPOMArHUTHBIE BOJIHEI.

40. BorHOBBIE CBOICTBA CBETA.

41. TenynoBoe U3NydeHHE. DHEPreTUUEeCKas CBETUMOCTD TeJa.

42. VicmyckartenbHasi ¥ MOTJIOMATeNIbHAs CIOCOOHOCTH.

43. CBsI3b DHEPTETUYECKON CBETUMOCTH C UCITYCKATEIbHONW CTOCOOHOCTHIO TENa.

44. 3axon Credana-bonsiiMana. 3akoH cmenienus BuHa.

45. ®opmymna [Inanka, yto oHa onuceiBaeT? [IpeanonoxeHus, iexaiiue B OCHOBE
(bopMyIIbL.

46. ®ororddext. Buemnnii u BHyTpeHHuid hotodrpdexrt. Tpu 3akoHa BHEITHETO
dhororddexra.

47. ®opmyna DitHIITEHA 17151 BHEHTHETo (hoToddekra.

48. OmerTel Pesepdopaa. Anepras moaens atoma Pesepdopna.

49. Criextp aroma Bogopoaa. I[Toctynater bopa.

50. Ctpoenue sipa. DHEprust CBsI3U B sApE.

Oobpazey IK3ameHayuUOHHO20 Oulema
MHMHUCTEPCTBO HAYKH U BHICIHIETO OBPA3BOBAHUS POCCUHUCKOM
®EJIEPAIIUNA
denepanbHOE rocyJapCcTBeHHOE 0K0/IKeTHOE 00pa30oBaTe/ibHOE YUpeKIeHne
BbICIIIEr0 00pa3oBaHUs
«CapaToBCKMii rOCYIaPCTBEHHbIH arpapHblii yHUBEPCUTET

umenu H. U. BaBuiioBa»

Kadenpa O61meodpasoBareibHbIe JUCHUIIINHbBI
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SK3AMEHAIIMOHHBIN BUJIET Ne 1

no auctumuinHe « HxeHepHas Gu3ukay

1. YrnoBoe yckopenue. CBs3b JIMHEHHBIX U YTJIOBBIX BETUYHH MPH BPAIICHUN TEJa
(IyTh, CKOPOCTh, YCKOPEHHE).

2. CpenHsisi KBaApaTUIHAST CKOPOCTh MOJICKYL.

3. ®opmyna DiHIITEHA 17151 BHEHHEro GorodddekTa.

4. V3 cMOTpPOBOTO OKOIIIKA TEYM H3Iy4daeTcs MOTOK sHepruu 4 kJ[k/MuH.
OnpenennuTs TeMIEpaTypy MeUH, €CIIH IIOManb OKOIIKA 8 cM2,

JlaTa

3aB. xadempoii byiinos B.H.

3.4. CuryaunoHHbIe 3a1a4M

CuTyallMoHHBIE  33/lauyd  [pEJHA3HAYeHbl JUISl  BBIABICHUS  CIOCOOHOCTH
oOyyaroluxcsl pemniarh *XU3HEHHbIE MPOOJIEMbl C MOMOIIBIO MPEAMETHBIX 3HAHUM,
KOTOpBIE OTHOCSITCS K MOHATHIO METOAMUYECKUX pecypcoB. OHU MO3BOJISIOT NPEACTABUTD
IpeIMETHbIE U METAlpeIMETHbIE pe3ysbTaThl 00pa30BaHUs B KOMIUIEKCE YMEHHM U
HABBIKOB, OCHOBAHHBIX Ha 3HAHUAX 3a CUET YCBOCHHUS Pa3HBIX CIIOCOOOB JAEATEIBHOCTH,
METOZ0B PaboThl ¢ HHpoOpManuei. PemeHne cUTyallMOHHON 3ajadd Mpenroiaraet
MOOMJIM3AIUIO UMEIOIIMECS Y 00ydarouuxcsli 3HaHUM U OMbITa, MOJYYEHHBIX B XOJE
oOy4eHHUsl, a TaK’Ke€ HACTPOEHUS U BOJIM ISl PEIICHUS 3aJaHHOM MpOoOJIeMbl — TO €CTh
OBITh KOMIIETEHTHBIM, YTO OTPA)KAeT WJCOJIOTHUIO BBEIEHHUS HOBBIX 0Opa30BaTEIbHBIX
CTaHAapTOB. PemiaroTcs cuTyalmoHHbIe 33]a41 B KOHTPOJIBHBIX pab0Tax 1 OJHa U3 3a/1a4
U3JI0KEHA B 9K3aMEHAI[MOHHOM OuJieTe.

IIprmepsl CUTYalMOHHBIX 3a]1a4 MPEICTABICHBI B BUJIE PACUETHBIX 33a/IaHUN:

Ne CuryaunoHHas 3aga4a

1 | Onpegenuths JUHEHHBIE KHUHEMATUYECKUE XapaKTEPUCTHKHU: IEpeMEIIEHHE,
CKOpPOCTb, YCKOPEHHE KOHKPETHOI'O IBIKYLIErocs ycrtpoucrsa. Paccuurars ero
TOPMO3HOM IyTh.

2 | Onpenenuth yrioBble KWHEMATHYECKHE XapaKTEPUCTHUKU  BPAIIAOIIEroCs
YCTPOMCTBA: YIroJI IOBOPOTA, YIJIOBBIE CKOPOCTh H YCKOPEHHE.

3 | OmpenenuTh JIMHCWHBIE KHHEMATHYECKHUE XapaKTEPUCTUKH BPAIIAFOIICTOCS
00BEKTa Ha OCHOBE €T0 y3JIOBBIX XapaKTEPUCTHUK.

4 | OnpenenuTh TMHAMAYECKUE XapaKTEePUCTHUKU: CUITY, MOMEHT CHUI IJIT KOHKPETHOTO
YCTPOWCTBA.

5 | Paccunrtarth sHEepreTuyeckre XapakTepUCTUKU KOJEOIIOIIEerocs Tela

6 | PaccunTaTh XapakTepUCTUKU MAarHUTHBIX MOJIEH

7 OHpC}ICHI/ITB XapaKTCPUCTUKN JABUIKCHHA ITPOBOJHHUKOB M 3apPsS’KCHHBIX YAaCTHUIL B
MAarauTHOM IIOJIC.

8 | Paccuuratp busnueckue BEJINYMHBI, XapaKkTepU3yrume SABJICHUE
AJIEKTPOMAarHUTHOM MHIYKIIUH.

9 | PaccunTarh XapaKTEPUCTHKHU HJIEKTPOMArHUTHBIX KOJICOAHMIA

10 | PaccuuTaTh U ommcath UTOT MHTEP(PEPEHIINH KOTEPEHTHBIX BOJIH, NU(PPAKIUU H
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IoJsIpru3alun CBETa

11 | Onpenenuth XapakKTEPUCTUKU TEMJIOBOTO U3JIYYEHUS

12 | PaccuuTaTh xapaktepucTuku GpotoHa, poToraeKkTpoHOB 1pu hoToddhdekTe.

4. MeTtoanueckne MaTepuaJibl, ONpeaesiiomue nNpoueaypbl OlleHNBAHUS 3HAHUIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,

KonTpoiib

pE3yNbTaTOB

XapaKkTepu3yIMX 3Tanbl (POPMUPOBAHUSA KOMIIETCHIIHI

4.1 Ilpoueaypsbl OLleHUBAHUSA 3HAHUI, yMEHH i, HABBIKOB

H (WJIM) ONBITA JAeSITeJIbHOCTH

oOyJeHus

oOy4JarommMxcs, JTaloB U  yPOBHS

(dhopMHUpoBaHUs KOMITETEHIIUN TI0 AUCIUIUTMHE «HX)eHepHas PU3nuKay OCyIIeCTBISIETCS
yepe3 MPOBEJCHUE BXOAHOTO, TEKYIIETO, pPyOekKHBIX, BBIXOJHOTO KOHTPOJICH U KOHTPOJIS
CaMOCTOSITEIIbHON padOoThI.

@opMBI TEKYIIETO, MPOMEKYTOUHOTO M HTOTOBOIO KOHTPOJS W KOHTPOJBHBIE
3alaHus JJIsl TEKYIEro KOHTPOJIA pa3padarsiBaloTcs Kadeapoid Ucxois u3 crnenuduku
JTUCLUIUIMHBI, U YTBEPKIAAIOTCS Ha 3aceaHuu KadeIphl.

4.2 Kputepuu oOuleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJILHOCTH,
XapaKTepHU3yLHUX ITanbl (POPMUPOBAHUA KOMIIETCHIMH B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

Onurcanue MmIKadbl OIEHUBAHUS AOCTHXKCHUS KOMIIETEHUMH IO JUCIUIUIMHE
MIPUBEJICHO B TaOIUIIE.

Tabnuua

YpoBeHb
OCBOEGHUS
KOMIICTCHIINU

OTMeTKa 0 NATHOAIBHON

cucreme
(9x3amen)

Omurcanue

8bICOKUIL

«OTIUYIHO»

«3a4TCHO»

«3a4TEHO
(oTnmuyH
o)»

OOyuaromuiics OOHapy>KHJI BCECTOPOHHEE,
CHUCTEMaTHYeCKOoe M IIIyOOKOEe 3HaHHE
yuyeOHOro MaTepuana, yMeeT CBOOOJIHO
BBIMIOJHATh  3aJaHUsl, MPELyCMOTPEHHbIE
IIPOrpaMMOii, yCBOUJI OCHOBHYIO JINTEPATYPY
Y 3HAKOM C JOIOJIHUTEIBHOU JINTEpaTypoH,
PEKOMEHI0BaHHOU IIPOrpaMMoi. Kax
IIPaBUIIO, oOyuarouuiics MPOSIBIISET
TBOpYECKHE CIOCOOHOCTH B TOHMMaHUH,
M3JI0KEHUH U MCIOJIb30BAHUU MaTepHalia

oazoenlil

«XOopoHo»

«3a4yTCHO»

«3a4TEHO
(xoporo

)»

OOyuaromuiics 0OHapYXUJ MOJHOE 3HAHHE
y4eOHOr0 Marepuana, YCIEUTHO BBIMOIHSIET
MPEelyCMOTPEHHBIE B MpOrpaMMe 3aJaHus,
YCBOWMIT OCHOBHYIO JTUTEPATYPYy,
PEKOMEHIOBAaHHYIO B POTpamMMe

nopozoewlii

«yIOBJIETBOP
UTEIBHO

«3a4YTCHO»

«324TEHO

(ynosner

BOPHTET
BHO)»

OObyuaromuiics OOHapyXHI 3HAHUA
OCHOBHOT'O Y4eOHOro MaTepuayia B 00beme,
HEOOXOAUMOM Il JajdbHEHIe y4ueObl u
npeacrosimei  paboTel 1o mpodeccud,
CTPAaBJISIETCS C BHIMOJIHEHUEM MTPAKTHYECKUX
3aJJaHUH, TPEAYCMOTPEHHBIX MPOTrPAMMON,
3HAKOM C  OCHOBHOM  JINTEpaTypoH,
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YpoBeHnb OtMeTKa mo nATHOaUTbHOU Onucanue
OCBOEHUS CUCTEME
KOMITETCHI[HH (ox3amen)

PEKOMEHIOBAaHHOM IPOrpaMMOM, AOIYCTUI
MOTPELIHOCTH B OTBETE Ha HK3aMeHe M IpHu
BBIIIOJTHEHUM HK3aMEHALIMOHHBIX 3a/laHui,
HO 00J1a1aeT He0OXOAUMBIMU 3HAHUSAMU IS
UX  yCTpaHEHMsI  IOJ  PYKOBOJCTBOM
perno/iaBaTess
— «HEYI0B- «He «He OOyuarommiicss oOHapyXuin mnpoOensl B
JETBOPU- | 3aUTEHO» | 3a4TE€HO | 3HAHUSAX OCHOBHOIO Yy4eOHOro Mmarepuaia,
TEIBHO» (HeynoBie | TOMYCTU MPUHIMITHAIBHBIE OIIUOKH B
T- BBINOJIHEHUH IPESYCMOTPEHHBIX
BOPUTENIbH| IPOIPAMMOM  IPAKTUYECKUX 3aJaHUM, HE
o)» MOXET  MPOJODKUTh  OOydeHHe WU
IPUCTYIUTD K npodeccuOHaTBLHON
JeSITEIbHOCTH o OKOHYaHUU
00pasoBarenbHON OpraHu3aluu 0e3
JIOTIOJIHUTEIIbHBIX 3aHATHH

4.2.1. Kputrepum OIEHKM YCTHOIO OTBeTa TMIpM TeKyllleM KOHTpoJie M
NPOMEKYTOYHOM ATTeCTALNH

[Tpu oTBeTe HAa BOIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:

3HAHUS: OCHOBHbBIC 3aKOHBI €CTECTBO3HAHUA ((U3KKH, B TOM Uncie (pU3nueckue
OCHOBbl MEXaHUKH, MOJEKYJISIPHOW (PU3UKU M TEPMOAMHAMUKH, DJIEKTPUUECTBA HU
Mar"eTusma, OTUKH, AaTOMHOM U SJEpHON (PU3UKN), METO/IBI MATEMAaTUYECKOTO aHAIN3a
Y MOJEIUPOBAHUs, METO/IbI UCCIIENOBAHU;

YMEHHsI: IPUMEHATh CBOM 3HAHMSI B PEIICHWU €CTECTBEHHOHAYYHBIX MpOOJeM,
BO3HUKAIOIIUX B XOJE€ CBOEH MNpOo(ecCHOHAIBHON  JEATENBHOCTH  (CTPOUTH
MareMaThyeckue  MojAenu  (U3MYECKUX  SBJICHUM, MNPOBOAUTH  (U3HUECKHUE
AKCIIEPUMEHTHI);

BJa/IecHHe HABBIKAMM: palOThl C COBPEMEHHOW HAayYHOW HMHCTPYMEHTAJIbHOU
0a30il, OCHOBHBIMH (PU3MYECKMMHU METOJAAMHM aHajiu3a M pacyeTa TEXHUYECKUX
YCTPOMCTB

Kpurepnu o1ieHKHM YCTHOT0 OTBETa

OTJIMYHO oOyJaromuics AeMOHCTPUPYET:

- 3HaHUE 3aKOHOB MEXAaHWKH, MOJICKYJIIPHOU (DU3HKH, FICKTPUUIECTBA U
MarHeTusma, ONTHKH, TMPaKTUKU  TNPUMEHEHUs  MaTepuana,
WCYEPIBIBAIOIIEC W IIOCJICIOBATEILHO, YETKO M JIOTUYHO H3JIaract
MaTepuai, XOpoulo OPUEHTHPYETCsS B MaTepuase, He 3aTpyaHSETCS C
OTBETOM TIPY BUJIOM3MCHCHHH 33]JIaHUM;

- YMEHHE pemaTh 3aJadyd Ha OCHOBHBIE 3aKOHBI MEXaHUKH,
MOJICKYJISIDHOM (DU3HMKH, DJICKTPHYECTBA M MAarHeTHU3Ma, OITHKH,
aTOMHON W sJepHON (DM3HMKHU, UCTOIB3Ys COBPEMEHHBIE METOABI U
MOKa3aTeIIM TaKOM OIICHKH,

- YCHEIIHOE ¥ CHUCTEMHOE BIAQJICHHE HABBIKAMHU UTEHUS M OICHKH
JTaHHBIX, JOKYMEHTOB, WH(OpPMAIWHA TPU HU3ydECHUU (PUINICCKUX
MPUHIMIIOB paboThl (U3MYecKoro MasTHHKa, MasTHukKa ObepbOeka,

14



AJIETPOU3MEPUTENTBHBIX TPHUOOPOB, TEPMOTIAPHIL, HIEKTPUUECKHUX IETeH,
CIEKTPOCKOIIA

XO0pO1Io

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHUE MaTepHualia, He OMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIICUIHOE, HO COJEpXKallie OTACIbHBIC MPOOeNbl, YMEHHE
pemiath 3a7a4d Ha OCHOBHBIC 3aKOHBI MEXAHHWKH, MOJICKYIISIPHOMN
(GU3MKH, STEKTPUIECTBA U MarHETU3Ma, ONTHKH, aTOMHOW U SICPHOMN
(Gu3MKK, WCIONB3YS COBPEMEHHBIE METOJbl W TOKa3aTeIH TaKoi
OLICHKH;

- B IEJOM YCIIEIIHOE, HO COJAEpiKaliee OTIeNbHBIE MNPOOeIbl WU
COITPOBOKIAOIIEECS OTIEIBHBIMUA ONIMOKaMU BIIQJICHUE HABBIKAMH
YTEHUS M OLICHKH JaHHBIX, JJOKyMEHTOB, HHPOPMAIIUHU MPH U3YYECHUH
(GU3NYEeCKUX  NPUHIOUIOB  pabOThl  (U3UUECKOTrO0  MAasTHHKA,
AJIEKTPOU3MEPUTENBHBIX MPUOOPOB, TEPMOMAPHI, DIEKTPUYECKHUX
I[ETe, CIIEKTPOCKOMa

YAOBJIETBOPUTECJIBHO

0o0yyJarouuics 1eMOHCTPUPYET:

- 3HaHWA TOJILKO OCHOBHOT'O MaTepHalia, HO He 3HAET JeTalei, JOIyCcKaeT
HETOYHOCTH, JOIYCKAeT HETOYHOCTH B (OPMYIUPOBKAX, HapyIIaeT
JIOTHYECKYI0  TOCJICJOBATEIbHOCTh B M3JIOKEHHH IPOTPAMMHOTO
MaTepuaa,

- B LIEJIOM YCIICIHOE, HO HE CHCTEMHOE YMCHHE pellaTh 3aJa4ydl Ha
OCHOBHBIE 3aKOHBI MEXaHHUKH, MOJICKYJISIPHON (DM3UKH, FIEKTPHUIECTBA
W MarHeTu3Ma, ONTHKH, aTOMHOW W SJIEPHOW (U3MKH, HCIIONB3YS
COBPCMCHHBIC METOZbI U IMTOKA3aTCJIN OLICHKHU,

- B LIEJIOM YCIICIIHOE, HO HE CHCTEMHOE BJIAJICHUE HABBIKAMU YTCHUS U
OLICHKM JIaHHBIX, JOKYMEHTOB, HWH(OpMalMM TpU U3YYEHUU
(GU3NYEeCKUX  NPUHIMIOB  pabOThl  (PU3UUECKOTO0  MAasTHHKA,
ANEKTPOU3MEPUTEIBHBIX IPUOOPOB, TEPMOMAPBI, ANEKTPUUYECKUX
I[ETeH, CIIEKTPOCKOIa

HEYAOBJIETBOPUTEC/IBLHO

oOyyJarouuics:

- HE 3HaeT 3HAYMTEJbHOW YacTW MPOrpaMMHOIO Marepuania, IUI0XO
OPHEHTHUPYETCS B 3aKOHAX MEXaHWKH, MOJEKYISIPHOH (HU3UKH,
JIEKTPUUYECTBA U MAarHETU3MA, ONITUKH, aTOMHOH U S1€pHOM (DU3UKHU, HE
3HAeT MPAKTHKy MPUMEHEHUs MaTepuaia, JONMYCKAaeT CYIIeCTBEHHBIE
OIIIMOKH,

- HE YMEeT WCIONb30BaTh METOJABl M TPHEMBI pelaTh 3a/Ja4d Ha
OCHOBHBIE 3aKOHBI MEXaHUKH, MOJIEKYJISIPHOM (DU3UKHU, HJIEKTPHUUECTBA
W MarHeTu3Ma, ONTHKH, JIOIYyCKaeT CYIIECTBEHHbIE OMIMOKH,
HEYBEPEHHO, C O0JBIINMHU 3aTpyIHEHUSIMU BBITOJIHSET
CaMOCTOSITENIbHYIO paboTy, OOJIBIIMHCTBO 3aJaHUN, IPETYCMOTPEHHBIX
MPOrpaMMOil TUCIUITIIMHBI, HE BBIIIOJIHEHO;

- oOydaromuiics He BIaJieeT HABBIKAMU YTEHHS] W OICHKH JTaHHBIX,
JOKYMEHTOB, MH(pOpMAlMU NPU U3YYECHUHM (PU3NYECKUX MPUHIIUIIOB
paboThl (HU3MUECKOr0 MasiTHUKA, 3JEKTPOU3MEPUTENIbHBIX MPHOOPOB,
TEpPMOMApbI, 3JEKTPUUYECKUX IIerei, CIEeKTPOCKOMNa, JOIMYyCKaeT
CYIIECTBEHHBIE OIMMOKH, C OOJBIIUMH 3aTPYIHEHHUSMH BBITOIHSIET
CaMOCTOSITENIbHYI0O ~ paboTy,  OOJBIIMHCTBO  HPEAYCMOTPEHHBIX
IPOrPaMMO¥l TUCIIMIIIIMHEI HE BHITTOJTHEHO

4.2.2. Kputepum o1leHKH JIaDOPATOPHBIX PadoT
[Tpu BeIMOTHEHUY TA0OPATOPHBIX paOOT OOYUAIOIIUICS IEMOHCTPUPYET:
3HAHMSA: TEOPUH pazjena (UMK, KOTOPOMY COOTBETCTBYET JIaHHAs paboTa;
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YMEHHSI: TPaMOTHO IPOBECTH JKCIEPUMEHT M CHATh IOKa3aHUs ¢ NPUOOPOB, IO
pe3yibTaTam dKCIEPUMEHTA;
BJIa/IeHHEe HABBIKAMM: PACUETOB SKCIIEPUMEHTAIBHBIX IAHHBIX C Y4E€TOM MOTPEIIHOCTH
U3MEpEHU, anpoOanuu  pe3yJbTaTOB  HKCIEPUMEHTA, cAenatb  BBIBOJ,
COOTBETCTBYIOIIMIA 11€7T1 PaOOTHI.

Otuer mo jabopaTopHOil paboTe MPOBOAUTCS KaK B MUCbMEHHOU (0dopMIiieHuE,
MIPOBE/ICHHE IKCIIEPUMEHTA), TaK U B YCTHOU (opMe.

KpHTepI/II/I OIICHKMH BBIINNOJITHCHUSA ﬂaﬁopaTopHux paﬁoT

OTJIMYHO 00yYaroImuics IEMOHCTPUPYET:

-3HAHUS: TEOPHUH pazfelna (U3NKH, KOTOPOMY COOTBETCTBYET AaHHas paboTa,
HCYEPIBIBAIOIIE U IIOCIEA0BATENBHO, YETKO U JIOTUYHO U3JIaraeT MaTepuail;
-YMEHHUS: TPAMOTHO MPOBECTH SKCIIEPUMEHT U CHATH MOKa3aHUs ¢ MprOOpOB,
II0 pe3yJibTaTaM 3KCIIEPUMEHTA;

-BJIaJICHUE HaBBIKAMH: PACUYETOB HKCIIEPUMEHTAIBHBIX IAHHBIX C Y4E€TOM
MOTPEIIHOCTH U3MEPEHMH, anpoOaluu pe3yabTaTOB IKCIIEPUMEHTA, CIENIaTh
BBIBOJI, COOTBETCTBYIOIIUHN 1ENH PabOThI

XOpo1Io oOydJaronuics 1eMOHCTPUPYET:

-3HAHUS: TCOPHH pa3Jiena GU3NKU, KOTOPOMY COOTBETCTBYET JlaHHAsl paboTa,
HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

-B LIEJIOM YCIICIIHOE, HO COJEpIKAIlUe OTACIbHBIC MPOOCIbl, YMCHHS:
I'paMOTHO IIPOBECTU OKCIICPUMCEHT M CHATH IIOKa3aHUsA C HpI/I60pOB, 10
pe3yabTaTaM dKCIIEPUMEHTA,

- B LEJIOM YCIICIIHOE, HO COJEpKaIlhe OTIEeNbHbIE MpoOeNbl BiaJeHUE
HaBBIKAMU: PACUETOB IKCIICPHUMEHTAIBHBIX JAHHBIX C YUYETOM MOTPEUTHOCTH
W3MEpeHuH, ampolaluy pe3yabTaToOB AKCIEPUMEHTA, CHAeNaTh BBIBO/,
COOTBETCTBYIOIIHI 11eTH PabOTHI

Y0BJIETBOPHUTEILHO 00yYaroImuics IEMOHCTPUPYET:

- 3HAHWS TOJBKO OCHOBHOTO Marepuana pasjena (QU3HKH, KOTOPOMY
COOTBETCTBYET JJaHHas paboTa; HO HE 3HAET JIeTalIeH, TOIYCKAaeT HETOYHOCTH,
JIOTYCKaeT HETOYHOCTH B (HOPMYIHPOBKAX, HApPYyIIaeT JOTHYECKYIO
MOCTIeIOBATEIHHOCTh B M3JIOKEHUU MaTepHasa

- B LIEJIOM YCHEIIHbIE, HO HE CHCTEMHBbIE YMEHHUS: TPAMOTHO MPOBECTHU
OKCIIEPUMEHT W CHATh TIOKa3aHUs ¢ TpHOOPOB, IO pe3yibTaTam
IKCIIEPUMEHTA;

- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BJIJICHHE HABBHIKAMH. PacdeTOB
OKCIIEPUMEHTANbHBIX JaHHBIX C YYeTOM [MOTPEIIHOCTH H3MEpPEHUH,
anpoOanuu pe3ysIbTaTOB SKCIIEPUMEHTA, CJIEIaTh BBIBO, COOTBETCTBYIOIIHIA
1enu paboThl,

HEY0BJIETBOPUTEIBHO | 00yJaroImuiics HE IEMOHCTPUPYET:

-3HAHUS: TEOPHUH pazfena GU3NKH, KOTOPOMY COOTBETCTBYET AaHHAs paboTa;
-YMEHHS: TPaMOTHO MPOBECTH IKCIIEPUMEHT U CHSThH TTOKa3aHUs C MPUOOPOB,
10 pe3yJbTaTaM HKCIIEPUMEHTA;

-BJIQJICHHE HaBBIKAMHU: PACUETOB HKCIIEPUMEHTAJBHBIX JAHHBIX C yUE€TOM
MOTPEIIHOCTH U3MEPEeHHIA, anpoOaluu pe3yabTaToOB HKCIIEPUMEHTA, CIENaTh
BBIBOJI, COOTBETCTBYIOIIUM 1€ PAOOTHI.

4.2.3. Kputepun OlleHKH pellleHusl CHTYAIlMOHHOM 3a1a4u
[Ipu perieHnr CUTyallMOHHOM 3aa4K O0yJarOIUNACs TEMOHCTPUPYET:
3HAHUA: TEOPETUUYECKUE TIOJIOKEHUS IIPEAIIOIAaraeéMoro peeHust CUTyalMOHHON
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3aJ1a4i, B3aMMOCBSI3b MCXOJHBIX JaHHBIX C IOJIy4aeMbIM Pe3yJIbTaTOM, METOIOJIOTHIO
TIPUHATHUS PEUICHUH B KOHKPETHOM CUTYallUH;

yMeHHsI: 0TOUpaTh UH(OPMALIMIO, COPTHPOBATE €€ IS PEIIeHUs] CUTyallHOHHOM
3a[la4d, BBIABIATH KJIIOYEBbIe IPOOJIEMBbI, BHEIOMpATh ONTHUMAIbHOE peIIeHHe U3
BO3MOYKHOU COBOKYITHOCTH PEIICHUH;

BjlaJleHHe HaBBIKAMH: TNPUMEHEHHS TEOPEeTUYEeCKUX 3HAHMM Ui pelIeHUs
KOHKPETHOM CUTYallMOHHOM 3a/1a4yl Ha ITPaKTHKE.

Kpurepuu onenku 3¢)(peKTHBHOCTH pellieHHs] CHTYallHOHHOM 3a1a4H

Orauuno oOy4aromuiics JEeMOHCTPUPYET:

— NIPaBWJIBHBINA OTBET Ha BOIIPOC 3a1a4H;

— OAPOOHO, TTOCIIeI0BATENIFHO, TPAMOTHO OOBSICHEH XOJI €€ PEeLIeHUS;

— pelIeHHe TOAKPEIUIEHO CXEMATHUYECKUMH H300paKEHUSIMA H
JIEMOHCTpAITHSIMH;

— MIpaBUJIBHOE U CBOOOIHOE BilaJieHHE NMPO(heCCHOHATBHOM
TEePMHUHOJIOTHEH;

— MPaBUJIbHBIC, YeTKHE U KPaTKHE OTBETHI HA JTOTIOJIHUTENIFHBIE BOIIPOCHIL.

Xopomio 00y4JarOIUNCS JEMOHCTPUPYET:

— IPaBUJIBHBIA OTBET HA BOIIPOC 33/1a4H;

— XOJ1 peLIeHUs: NOAPOOEeH, HO HEIOCTATOYHO JIOTHYEH, C €AHHUYHBIMH
omuOKaMH B JI€TANISAX, HEKOTOPHIMHU 3aTPYIHEHUSIMHU B TEOPETUIECKOM
00OCHOBAHHHY;

— CXEMaTHYECKHX H300paKEHUAX U JIEMOHCTPALUSX IPHCYTCTBYIOT
HE3HAYHTEJIbHBIE OITHOKH M HETOYHOCTH;

— OTBETHI Ha JIOTIOJIHUTEIIbHBIE BOIIPOCH! BEpHBIE, HO HEJOCTATOYHO
YETKHE U KPaTKHe.

Y10B/1€TBOPHUTEILHO 00y4YaroMics JEMOHCTPUPYET:

— OTBET Ha BOIIPOC 3a/1a4yH JaH IIPaBHIHHO;

— 00BsICHEHHE XO0/1a PEIICHUS HEIOCTATOYHO ITOJTHOE,
HETIOCIIeI0BATENIbHOE, C OIMHOKAMH, CIIA0bIM TEOPETHYECKUM
000CHOBaHHEM;

— CXeMaTH4YeCKHe H300paKeHUs U JEMOHCTPAIMH JIHOO OTCYTCTBYIOT
BOBCe, JIHOO COIeprKaT MPUHIMITHAIBHEIE OIIHOKH;

— OTBETHI Ha JOTIOJIHUTEIbHBIE BOIPOCHI HEIOCTATOYHO YETKHE U
CoZep)KaT OMIMOKHU B JETANISX.

HeynoBaerBopureabHo | oOydaromuiics:
— OTBET Ha BOIIPOC CUTYallMOHHOM 3a/1aui JaH HeIPaBHIILHO.

Paszpabomuuku: cmapwuii npenooasamens, Poisicosa E.B. %’
(moxmuce)

A
oouenm, Paoueea T.TI. ﬁ*/ il
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