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[lepeueHp KOMIIETEHIMI C yKa3aHUEM 3TaloB HUX (POPMHpPOBAHUS B IpoLEcce
ocBoenust OITOIT

Omnucanue mokasaresaeil 1 KpUTEPUEB OLEHUBAHUS KOMIIETCHIINN HA PAa3INYHBIX
sTanax ux (OpMUPOBAHMSI, OIMCAHNUE LKA OLICHUBAHUS

TUnoBbIE KOHTPOJIbHBIE 3a/laHUs WM WHBIE MaTepUallbl, HEOOXOIUMBIE IS
OLICHKM 3HAHWI, YMEHUH, HaBBIKOB M (WJIM) OIbITa JEATEIbHOCTH,
XapaKTepU3yIoUMX dTanbl (HOPMUPOBAHMUS KOMIETCHIIMA B Ipolecce
OCBOEHHSI 00pa30BaTEIBHON IPOTrPaAMMBI

MeToauueckie MaTepuabl, ONPEAEIAIONUe IPOLUEAYPbl OLCHUBAHUS 3HAHUM,
YMEHHM, HaBBIKOB U (WJIM) OMbITA JE€ATEIBHOCTH, XapaKTEPU3YIOIINX 3TAIbl UX

dbopmupoBaHUs
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1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (JOPMHUPOBaHUSA B poLecce
ocsoenus: OIIOII

B pesynbrare uzydenus auctumuinabel « UHxeHepHas ¢usmnkay oOyyaroniyecs, B
cootBercTBUM ¢ PI'OC BO 1o nanpasnenuto noarorosku 21.03.02 3emiieycTpoicTBO U
KaJacTpbl, YTBEPAKACHHOTO MpUKa3zoM MuHuUCTEpcTBa 00pa3oBanus U Hayku PO ot No
978 ot 12.08.2020, hopMupyoT cieayronre KOMIETSHIINH, YKa3aHHbIe B Ta0uIe 1.

Tabnumna 1
@®opMUpPOBaHME KOMIIETEHIIMI B IIpouecce U3y4eHusi 1 CIUTINHbI
«HnkeHepHast GpU3MKa»
Kommerenus Nunukaropel Drarsl Bunnl OrneHoyHbIe
JIOCTYKCHUS hopmupoBaHUs 3aHSATHH IS CpeAcTBa JIst
KOMIICTCHIUH KOMIIETCHIINH B | (DOPMHUPOBAHH OIICHKH YPOBHS
npoiecce P c(hOpPMHUPOBAHHOCT
ocsoeunda OIIOII | koMmmereHIUU U KOMIIETEHIINU
(cemecTtp)
Kon HanmenoBanu
e
1 2 3 4 5 6
OIIK-1 | Crnocoben OIIK-1.3 - 2,3 JIEKIIWH, JIOKJIaz,
pemiath 3aga4yn | Permaet Tumnosbie MPaKTUYECKHE | KOHTPOJIbHAS
npodeccuoHall | 3a1a4u 3aHATHUA pabora,
BHOH npodecCHOHANIbH cobecenoBaHue,
JIEITENLHOCTH | O ACATEIbHOCTH CUTYyallMOHHAS
NIPUMEHSAA Ha OCHOBE 3HAHUU 3a7a4a
METO/BI buzuky 1
MOJIETTMPOBaHU | HUHPOPMATUKU
A,
MaTeMaTU4IecK
OT0 aHaju3a,
€CTEeCTBEHHOHA
YUHBIE U
oO1enHKeHep
HbIEC 3HAHUS

[Ipnmeuanue:
Komnerenuust OIIK-1 — Takke QopMupyercss B X0/l€ OCBOEHHUS JHCLUUILIUH:

Nudopmatuka,

Xumus,

HO‘IBOBG,Z[CHI/IC N HWHXKXCHCpHAad TIcOJIorusd,

Maremaruka

(6azoBbIlt  ypoBeHb), IlpuknanHas MaremaTuka B 3€MJICYCTPOMCTBE U KajaacTpax,
®dusuka, DKOIOTHs, a TAKXKE B XOJI€ 3aIUThI BHIMTYCKHON KBAIU(PUKAITMOHHON padOThI,
BKJIFOYAs MOJTOTOBKY K MPOIEAYPE 3alTUThI U MPOLETYPY 3aITUTHI.

2. Onucanue nmokasareJieid 1 KpUTEepreB OLIEHUBAHUS KOMIIETEHIIUI
Ha Pa3JIMYHBIX dTanax ux GopMupoBaHMsl, ONIUCAHUE KA OLlCHUBAHUS

HepequL OLICHOYHbIX MaTE€pHUaJI0B
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Tabmuma 2

Ne HaumenoBanue KpaTkas xapakTeprcTHKa OLEHOYHOTO IIpencrasinenue
I/ | OLICHOYHOr0 MaTepuala MaTepuaia OLICHOYHOI'0 CPEJCTBA B
OM
1 KOHTpOJIbHAs paboTra CPEICTBO NNPOBEPKH YMEHUH NPUMEHATH | KOMILIEKT
II0JIyY€HHbIE 3HAHUS JUIsl PEILICHUS KOHTPOJIbHBIX 3a/1aHui
3aJ1a4 OIPEJEICHHOTO THUIIA 10 pa3JieNny | I10 BapuaHTaM
WM HECKOJIBKUM pa3jienam
2 JOKJIaJ IPOAYKT CAMOCTOSITEIbHON pabOThI TEMBI JOKJIaJI0B
CTYJICHTA, NIPEACTABIISIONUN cCOO0M
nyOJIMYHOE BBICTYIUIEHHUE 110
IIPEJICTABICHUIO MOTYYEHHBIX
pE3yJIbTaTOB PEUICHUSI OIIPEIEICHHON
y4eOHO-TIPaKTHYECKOH, ydeOHO-
MCCJIE0BATEIbCKON WJIM HAYYHOU TEMBI
3 TECTUPOBAHUE METO/l, KOTOPbIH MIO3BOJISIET BBIIBUTD 0aHK TECTOBBIX
YPOBEHb 3HaHUM, YMEHUHN U HAaBBIKOB, 3alaHui
CIIOCOOHOCTEN U IPYruX KayecTB
JIMYHOCTH, & TAKXKE UX COOTBETCTBUE
OIpe/ieIEHHbIM HOPMaM ITyTEM aHalIu3a
Croco0OB BBINOIHEHUS 00YYarOIUMHCS
pslla CrielMaIbHbIX 33 IaHUI
4 IIPAKTUYECKOE 3aHATUE | CPEACTBO, IIPU KOTOPOM NPOBEPSAETCS CUTYalLlMOHHBIE 331a4U
YMEHHE IPUMEHSTH [10Ty4EHHbIE
3HAHUA Ul pELICHUs 3a1a4
OIPEIENIEHHOr0 TUIIA IO pa3/eily Win
HECKOJIBKUM pa3zienam
5 cobecennoBanme CPEICTBO KOHTPOJIS, OPTaHU30BAHHOE BOITPOCHI IO TEMaM
KaK crenuagbHas oecena JUCLMIINHBL:
[earornyeckoro paboTHUKA ¢ - IepeueHb BOIPOCOB
00yyaroImuMcs Ha TeMbI, CBA3aHHBIE C IUIS. BXOJTHOTO
M3y4aeMOM TUCIMILUIMHON U KOHTPOJIA
paccuMTaHHON Ha BBISICHEHHE 00beMa - IEPEYEHb BOIIPOCOB
3HaHU oOyyaroerocs Mo JUIsL yCTHOTO Ompoca
OINPEACIEHHOMY Pa3/eiy, TEME, - 3a/1aHus U1
npo0JieMe U T.II. CaMOCTOSITEIIbHOM
paboThI
IIporpamMmMa oueHMBAHUA KOHTPOJIUPYEMOU AU CHUIIIUHBI
Tabnuua 3
Kon
KonTponupyemslie .
Ne KOHTPOJIUPYEMOH HanmenoBanue
n/n PasICIbl KOMIIETEHIINH (MJT OLIEHOYHOI'O CPEJCTBA
(TEMBbI AUCIIUTIMHBI)
€€ YacTH)
1 2 3 4
1 | ®usnueckue OCHOBBI
MEXAMIKIL OIK-1 co0eceloBaHue, CUTyal[MOHHAs 3a/a4a
2 | OCHOBBI TMHAMUKH cobeceZloBaHUE, CUTYAI[MOHHAs 3a/1a4a




Kon

No Kontponpyemeie KOHTPOJUPYEMOUH HaumenoBanue
n/m pascibt KOMIIETEHITNH (MJIH OLICHOYHOTO CPEJICTBA
(TeMBI TUCITUTIIIUHBI )
€e 4acTu)
1 2 3 4
3 | MexaHuueckue cobecejoBaHUe, CUTYallMOHHAs  3ajay4a,
KoJieOaHusl U BOJIHBI KOHTpOJIbHAs paboTa
4 | MonekynsipHasi pu3uka cobecel0BaHUE, CUTYAIIMOHHAs 3a/1a9a
5 | OCHOBBI TEPMOJUHAMUKHU cobecejoBaHne, CUTyallMOHHAs  3ajay4a,
KOHTPOJIbHAS padoTa
6 | DnekrpocraTHka cobecel0BaHUE, CUTYAIIMOHHAs 3a/1a4a
7 | llocrossHHBIN cobOeceoBanre, CHUTyallMOHHas  3ajauva,
AIIEKTPHUYECKHUI TOK KOHTpOJIbHAsE paboTa, TECTOBBIC 3aJaHMs,
JIOKJIa/T
8 | DiekTpoMarHeTusM cobecejoBaHUE, CUTyallMOHHAs  3ajay4a,
KOHTpOJIbHas paboTa
9 | Onrtuka cobecejoBaHUE, CUTYallMOHHAs  3ajauya,
KOHTpoJIbHas paboTa
10 | KBanToBas npupoja
cobecel0BaHUE, CUTYAI[MOHHAS 3a/1a9a
W3ITyYeHUSs
11 | DnemeHTHI KBaHTOBOM

¢bu3nku, QU3NKU aTtomMa u
aTOMHOTO siipa

cobeceoBaHUe,  CHUTYyallMOHHAsS
KOHTpOJIbHAs paboTa, JOKIa

3a/1a4a,

Onucanue nokaszarejied 1 KpuTepueB OLEHUBAHUA KOMIIETEHIMH M0 JUCHUILINHE

«AHxeHepHast PU3UKA» HA PA3JIMYHBIX dTanax ux GopMupoBaHus,
OIMCAHUE LIKAJ OLCHUBAHMSA

Tabnumua 4
Kon WNuaukatopsl [Tokazarenu U KpUTEPUH OLICHUBAHUS PE3YJIHTATOB O0YUCHHUS
KOMIIETEHI] | JIOCTHKCHUS HIKE MTOPOTOBBIM | MPOJBUHYTHI | BEICOKHI YPOBEHB
WU, 3Tanbl | KOMIIETEHLUH IIOPOTOBOT0 YPOBEHb i ypoBeHb (oTHMuHO)
OCBOEHUS YPOBHS (ynosnerBopu (xoporo)
KOMIIETEHI] (HeyoBIeTBOpHU TEJIBHO)
1704 TEJILHO)
1 2 3 4 5 6
OIIK-1, OIIK-1.3 - oOyyaromuics oOyuaromuiic | oOydJarmMiic | 00yJYaromuiics
2 cemectp | Pemaer HE 3HaeT A s JIEeMOHCTPUPYET
TUTIOBEIE 3HAYUTEIBHOU JEMOHCTPHUPY | AEMOHCTPHUPY | 3HAHHE 3aKOHOB
3a/1aumn qacTu €T 3HaHUS €T 3HaHHE MEXaHUKH,
npodecCHoHal | MPOrpaMMHOTO TOJIBKO MaTepualia i | MOJICKYJISIPHOM
BHOM MaTepuana, OCHOBHOTO YMEHHUS buzukwy,
NEeSITETPHOCTH | TIOXO Marepuara, pereHus TEPMOIMHAMHUKH,
Ha OCHOBE OpPUEHTHPYETCS B | HO HE 3HAeT TUTIOBBIX ANEKTPOCTATUKH,
3HAHWUH 3aKOHaX JeTane, 3ama4 MPAKTHKH
busuky u MEXaHUKH, JIOTTYCKaeT npodeccuoHa | IpUMEHEHUS
UHPOPMATUKH | MOJICKYIISIPHON HETOYHOCTH B | JIbHOM CHCTEMHOTO
buzukw, (GOpPMYIIUPOBK | AEITETBLHOCTHU | MOAXO0/IA IS
TEPMOJMHAMHKH, | ax, HApPYIIaeT |, He peteHus
AJIEKTPOCTATUKHU, | JJIOTHUECKYIO | JOMYCKAeT TUTIOBBIX

5




HE 3HACT MOCJIeIOBATEN | CYLIECTBEHHBI | 3a/1a4
MPaKTUKY BHOCTH B X npodeCCHOHAIIbH
TIPUMEHEHUS U3JI0XXECHUU HETOYHOCTEH | OM AeITEIHLHOCTH,
CHCTEMHOTO MPOrPAMMHOT HCUYEPIBIBAIONIE U
moaxona, 0 Marepuana MOCJIEI0BATEILHO
JIOITyCKaeT Y B pELLICHUH , Y€TKO M JIOTHUYHO
CyIIECTBEHHBIC TUITOBBIX H3jaract
OIINOKH B 3a7a4 Marepual,
pelieHun npodeccrona XOpOIIIO
THUIIOBBIX 3aJ1a4 JIHOM OPUEHTUPYETCA B
npodecCHoHANBH | ACSITELHOCTH MaTtepuaie, He
0 paMMHOT 3aTPYIHAETCA C
W IeSITCIbHOCTH OTBETOM IIpHU
BUJION3MCHCHUU
3aJaHui
OIIK-1, OIIK-1.3 - oOy4aromuics oOydaromuiic | oOydaromuiic | oOyJarommuiics
3 cemecTp Pemaer HE 3HaeT i i JTEMOHCTPHUPYET
THIIOBBIC 3HAYUTEILHOMN JIEMOHCTPHUPY | AEMOHCTPUPY | 3HAHUE 3aKOHOB
3aJ]a4n 4acTu eT 3HAHUSA €T 3HaHUue 3JIEKTPOMAarHeTu3
npodeCCHOHAIT | MPOTPAMMHOTO TOJILKO Marepuajia U | Ma, ONTHUKH,
bHOH Marepuaa, OCHOBHOTI'O YMEHUS KBaHTOBOM,
JESITEILHOCTH | IIJI0XO0 Marepuaia, pelieHust aTOMHOU "
Ha OCHOBE OPUEHTHPYETCS B | HO HE 3HACT THIIOBBIX SIIEPHON (DU3HKH,
3HAHUMN 3aKOHaX JeTalen, 3amaq MPaKTUKHU
busuKy U AJIEKTPOMArHeT!u | JOIMYCKaeT npoecCuoHa | MPUMCHCHHSI
nH(pOpMATUKH | 3Ma, ONITHKH, HETOYHOCTH B | JTbHOH CHCTEMHOTO
KBaHTOBOM, (GhOpPMYIUPOBK | IEATETLHOCTH | TTOAXOAA JIJIst
aTOMHOH U ax, Hapyuiaer |, He penieHust
SIEPHOM JIOTUYECKYIO JTOTTyCKaeT THIIOBBIX 337124
buzukm, He MocNe0oBaTeN | CyIIeCTBEHHBI | MPOPECCHOHATBH
3HAET MPAKTUKy | bHOCTH B X Ol JIeSITeIILHOCTH,
MPUMEHEHUS HU3JIOKECHU U HETOYHOCTEH | MCUEPIIBIBAIOIIE U
CHCTEMHOTO MPOTrpaMMHOT MMOCJICIOBATEILHO
rnmoaxona, 0 MaTepuana , UETKO U
JIOTTyCKaeT U B PEIICHUHU JIOTUYHO HM3JIaraet
CYyILIECTBEHHbBIE THITOBBIX MaTtepua,
OmuOKH B 3aja4 XOPOILIO
peleHnmn npodeccrona OPUEHTHUPYETCS B
THITOBBIX 331124 I Marepualie, He
npodeccuoHanbH | bHOU 3aTpyIaHSETCSA C
0 JIeATEIIbHOCTH OTBETOM TpHU

U IeATeIbHOCTHU

BUJION3MEHEHNH
3aJITaHUN

3. TunoBwIe KOHTPOJIbBHbIC 3aJaHUA UJIH UHBIC MaTECPHUAJIbI, HCOﬁXOI[I/IMLIe AJIA

OLIEHKH 3HAHNH, YMEHUI, HABBIKOB M (WJIH) ONBITA I€ATEJIbHOCTH,

XapakTepu3yluX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIUIl B MpoIecce 0CBOECHMS
00pa3oBaTeIbHOI MPOrpaMMBblI

3.1. BxoaHo# KOHTPOJIb




BxonaHOV KOHTPOJL SBISETCS KOHTPOJEM OCTAaTOYHBIX 3HAHWNU MO (u3uMKe,
M3YYEHHON 00YYaIOUMMUCS B YUPEXKACHUIX OCHOBHOTO 00111ero 00pa3oBaHMUs.

IIpuMepHBIA IEpeYeHb BONMPOCOB

2 cemMecCTp
. Ilepemerenne.
. MrHOBEHHAs CKOPOCTb.
. YCKOpEHHUE.
. CKOpOCTh MpY PAaBHOYCKOPEHHOM JIBHKCHHH.
. IlyTh npu paBHOYCKOPEHHOM JIBH>KCHHH.
. LleHTpOCTpeMUTENBHOE YCKOPEHHE.
. Bropo# 3akon HeroToHa.
. Ummtynibe. Bripaxenue Broporo 3akoHa HeioTOHa yepes UMITyJIbC.
. Cuna ynpyroctu. 3akoH ['yka
0. Cuitbl TpeHus.
11. Cuna TsKecTH.
12. Bec Temna.
13. Mexannyeckas padora.
14. MoIHOCTb.
15. KII/] B MmexaHuke
16. [ToTeHnnaapHas SHEPTHUA.
17. Kunetudeckasi sHEpTrusl.
18. 3akoH coXpaHEHUsI SHEPTUH.
19. OcHOBHOE ypaBHEHUE MOJICKYIISIPHO-KUHETHIECKON TEOPHH.
20. YpaBHEHHS COCTOSHUSA UIEATBHOTO rasa.
21. BHyTpeHHsIsl DHEpTrusl Tena.
22. TlepBblii 3aKOH TEPMOTUHAMUKH.
23. AnuabaTtHbIi TIporiecc.
24. Pabora, coBepimaeMasi ra3oM Ipu K300apHOM TIpoIiecce.
25. KIIJI mpu TeTIoBBIX Mpolieccax.
26. TenmoeMKOCTb.
27. DNEeKTpUIECKUE 3apsibl.
28. 3aKOH COXpaHCHHUS HICKTPUICCKOTO 3apsa.
29. HanpspKeHHOCTD AJIEKTPUYECKOTO TOJIS.
30. IToTeHmman »MeKTPUIECKOTO TMOJIS.
31. IlpuHIMT CYTIepHO3UITUH JJISI HATIPSKEHHOCTH U IMOTEHITHaa
32. Konnencaropsl. DIEKTPOEMKOCTh KOHEHCATOPA.
33. DHeprus 3apsHKEHHOTO KOHJICHCATOPA.
34. Dnekrpudeckuii Tok. CHiia Toka.
35. 3akon Oma 11 yyacTka Ieru.
36. ConpoTuBIIeHHE UUTUHAPUYECKOTO MPOBOIHUKA.
37. O]JIC. 3akon Oma JiJis MOJTHOM 3aMKHYTOM IIETIH.
38. PaboTa 1 MOIIIHOCTH TOKA.

P OO ~NOoO Ok, WwNPE



39. 3akon [[xoyns-Jlenna.

3 cemecTp
. MarauTHoe mnoz’e.
. 3akoH Amnepa. HanpaBnenue cuibl Amrepa.
. Cuna Jlopenua. Hanpasienue cuiibl JIopeHna.
. MarHuTHBIN IOTOK
. SIBJIEHUE M 3aKOH JIEKTPOMATrHUTHOW MHAYKIIHH.
. DHeprusi MarHUTHOTO TOJIS.
. 3aKOH MPSAMOJMHEUHOTO paCHPOCTPAHECHUS CBETA.
. 3aKOH OTpaXeHHsI CBETA.
. 3aKOH MPEJOMIICHHUS CBETA.
0. JIunza. [loctpoenne n300paxeHus B JINH3E.
11. ®opmysia TOHKOM JTMH3bI
12. Untepdepenuus ceTa.
13. udpakmus crera.
14. ludpakirionHast pemnieTka.
15. ®oTtorddexr.
16. 3aKOHBI TETUIOBOTO MU3TyYCHUS.
17. Ctpoenue atoma.
18. Ctpoenne aTOMHOTO siIpa.

P OoO~NOoO Ok WwWNPE

3.2. lokaaabl

Jlokan — MpoOAYKT CaMOCTOSITEILHON paOOThl 00yYaroOMIerocs, yYuThIBACTCS Kak
ero TBOpYeckas pabota. PexoMeHmyemass TeMmaTHKa JOKJIAI0B MO JUCHUIUIUHE
MpUBEICHa B TaOIUIIE O.

Tabmuma 5
TeMbl 10KJI2/10B, pEKOMEHyeMble K HATMCAHUIO NP U3YYEeHHHU JMCLHUIINHBI
«Hnxenepnas puznkar»

Ne i/ Temsb! nokIIag0B

1 2

2 ceMecTp

L[eHTp Macc. 3aKoH ABWIKCHUSA LICHTPA MACC.

YpaBHEHHE IBHKCHHUSI TeJla NEPEMEHHOM MACCBHI.

L[CHTpO6e)KHa$I CHJIa MHCPUHWH ITPpH BpallaTCIbHOM JABUKCHUU.

CBoboansle ocu. 'mpockor.

Hewnnepnumanbhblie cuctembl oTcuera. Cusia MHEpIHH.

YpaBHenue bepHyIIM U cieICTBUS U3 HETO.

ITocTynaTel TEOpUH OTHOCUTEIHHOCTH.

[TpeoOpaszoBanus JIopeHIa u CIeICTBUS U3 HUX

©X N g~ wWIN -

HpI/IMeHeHI/Ie K IBMKCHHIO )KMJAKOCTHU 3aKOHA COXPAHCHHUA UMITYJIbCA.

-
©

YnbTpapazpexeHssblii ra3. Dpdyzusi.

[
[

HCpCCLIH.ICHHLIﬁ nap u neperperas ) KuaAKOCTb

[EY
N

TermmoeMKOCTh KPUCTAJIOB.
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Ne i/t

TeMbI DOKIIaI0B

1 2
13. | [loTreHnnmanpHble IMAarpaMMbl U UX IPUMEHEHHE ISl OMMCAHUs IOTEHIIMAIA B KOHJIEHCATOpaX.
14. | «CtexaHuey 3apsjia C OCTPHSI.
15. | DuekTpocTatuyeckasi 5KpaHUPOBKA. 3a3eMJICHUE.
16. | 3apsia u nosne 3emin.
17. | DnekTpocratnueckuii renepaTop. JINHEHHbBIC YCKOPUTEIH.
18. | Henocpencrennoe u3mepenue E u D B audnekTpuke.
19. | CerHeTodIeKTPUKH.
20. | IIpe30nJIeKTPUKH.
21. | [loHneMOTOpHBIE CHIIBI B 3JIEKTPUUYECKOM II0JIE.
22. | HeycToMYMBOCTh 3JEKTPOCTATHUECKUX CHCTEM.
23. | CompoTHBIIEHHE CILUIABOB.
24. | CBepXpoOBOJIUMOCTb.
25. | IloTok »HEpruM BHYTPh BJOJIb MMPOBOJIHUKA.
26. | TepMOdIEKTpUYECKUE SIBJICHHUS.
27. | DnekTpuYecKHi TOK B AIEKTPOJIHUTAX.
28. | SBnenue IlenpThe.
29. | Ssnenue TomcoHna.
30. | IIna3ma u ee CBOICTBA.
3 cemectp
1. MarHuTHast SHEpTUs ABYX IMPOBOJIHUKOB C TOKOM.
2. MarHuTHbI€ SBJICHUSI B U3MEPUTEIbHON TEXHHUKE.
3. Vcrionp30BaHuE 3JICKTPOMArHUTHBIX M3JTyUSHHH.
4. N3MepeHne CKOpOCTH CBETA.
5. ITpumenenue narepdepeniuu (maTEpPepoMerp MaitkenbcoHa, MPOCBETICHUE ONITHKH).
6. [TpuOopbl, yBEeIHUUBAIOLINE YTOJl 3peHHUs (JIyna, MUKPOCKOII, TEJIECKOMN).
7. @doroanmapaThl U IPOEKTOPHI.
8. CrnieKTpocKOMbl M CIEKTPOrpadsml.
9. DOTO3IEMEHTHI.
10. | [Ipumenenue horodddekra.
11. | JlromuHecIieHIHS.
12. | Xumuueckoe JeiicTBUe cBeTa.
13. | Dddexr Komnrona.
14. | Jlazep.
15. | PagnoakTUBHBIN pacma.
16. | ColicTBa HOHU3UPYIOIIMX U3TYUYSHHI.
17. | MeToapl perucTpallid HOHU3UPYIOUINX U3TyUSHH.
18. | Llennsle simepHbIe peakuun. AToMHas 6omoa.
19. | SnepHas sHepreTHKa.
20. | JlenToHBI.
21. | AnpoHbl, KBapKH, TIFOOHBL.

3.3. KonTposbHbie padoThI
KoHTposibHBIE pabOTHI MPOBOAATCS BO BpeMs PyOeKHBIX KOHTPOJIEH, TeMaTHKa

KOHTPOJIbHBIX paboT oOyClOBJIEHa TeMaTuKON pyOekHoro KoHTpouss. KommuuecTBo
BapuaHTOB 3amanuii — 10,




2 ceMecTp

1 KoHTpOJIbHAS paboTa
3ananue Ne 1

1. CxopocTh: onpeneneHue, €TMHALBI Pa3MEPHOCTH, (POPMYJIBI 711 ONPEAETIECHUS.
2. Teno Bpaiaercss MO OKPYKHOCTH 10 YAaCOBOW CTPEJKU C yBEIMYECHHEM JTHUHEHHON
ckopoctu. M300pa3uTh TpaeKTOPUIO 3TOTO JBUKEHUS U BEKTOP YIIIOBOM CKOPOCTH.
3. MOMEHT CuJjibl OTHOCUTEIBLHO TOYKU U OCH.
4. Kakyio CKOpOCTb MpUOOpETaeT aBTOMOOUIIb MPU TOPMOXKEHUU ¢ yckopeHueMm 0,5
M/c? epe3 10 ¢ OT Hayana TOPMOKEHMS, €CIIM HAYaIbHAs CKOPOCTh €ro ObLIa paBHa 36
Km/4q?
5. MoxHO 1M mepeaBUHYTh AIMK Maccoi 20 Kr Mo ropU30HTaJIbLHON MOBEPXHOCTH,
npuiaras Kk Hemy cuity 41 H? Koadduruent tpenus ckonbxenus pased 0, 1.
6. Baron maccoii 20 T ABMXETCA CO CKOPOCTHIO 1,5 M/C M BCTpEYaeT CTOSIIYIO Ha MyTH
miatpopmy wmaccod 10 1. C Kakod CKOpPOCTbIO OHHM CTaHyT JBHUraTbCsA IOCIE
cpabaThIBaHUS aBTOCIICIIKH?
7. O6ox paguycom 50 cM u mMaccoil 1 kr Bpamaercs BOKPYT OCH CUMMETPHUHU COTJIACHO
ypaBHeHHIO (p=6+2t% +8t3. Onpenenurs MOMEHT cuil uepe3 4 ¢ mocie Hauasa JBHKCHHUS.

o mt T
8. Teno maccoii 4 xr coBepiiaer Kojnedanus x = 25cos(— + Ej CM.
=]

a) Uemy paBHBI aMIUIUTYJ]a ¥ YaCTOTa KoJeOaHUi JaHHOTO Teja?
0) Hanucatp 3aBHCUMOCTD CUJIBI, ICUCTBYIOMIEH Ha Teno F(t).

2 KOHTpOJIbHas paboTa
3amanue Ne 1

1.0OcHOBHOE ypaBHEHHE KUHETUUYECKON TEOPUH ra30B (BBIBO).
2. 3akoH JlanbTOHa.
3. IlepBoe HaUasIO TEPMOAMHAMUKH.
4. IlpuHuun padboThl XOJIOJUIBHOW YCTAHOBKHU.
5. SIBnenus nepeHoca. TemionpoBoAHOCTh. 3ak0H Pyphbe.
6. B 3akpbeiTom cocyne oobemom 20 1 HaXomuTCA BOAOPOI Maccoil 6 r. Ompenenure
KOJIMYECTBO BEILECTBA BOJAOPOAA W JIABJICHUE, €CIM OH HAaXOIUTCS IpU TEMIIepaType
300 K.
7. A30T maccoit 14 r cxxumaetcs uzorepmuuecku npu temneparype 300 K ot naBnenus
100 xI1a mo maBnenus 500 kIla. Onpenenute padoTy C’KaTHS U U3MEHEHHUE BHYTPEHHEH
SHEPIHUU.
8. WneanvHblét ra3, coBepmarommii 1ukia KapHo, mnpousBen paboty 600 JIx.
Temneparypa nHarpeBatens paBHa 500 K, xomommnbHuka — 300 K. Onpenenutb
tepmudeckui KIIJ nukna, KOIMYECTBO TEIUIOTHI, OTJAHHOE XOJIOJWJIBHUKY 3a OJWH
UK.

3 KOHTpOJIbHAsI paboTa
3ananue Ne 1
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1. Teopema Octporpaackoro — I'aycca. IIpumenenune TteopeMbl OcCTporpaickoro-
["aycca g pacyeTa 37MEKTPUUECKOTO TMOJST PAaBHOMEPHO 3apsSHKEHHOT0, OECKOHEUHOTO
UWJIMH]pa (HUTH).

2. KongeHcatopsl. DHEpTUsl KOHJEHCATOPA.

3. 3axon OMa asis yuactka renu. ConpoTUBICHHE HUIMHIPHIECKOTO TPOBOHUKA.

4. DNEeKTpUYECKUH TOK B ra3ax.

5. Mertamnuueckuil map paauycom 5 cMm HeceT 3apan 10 uHKn. Onpenenure nmoreHunan
ANEKTPOCTATUYECKOTO IOJS HA IMOBEPXHOCTH IIapa W HAa PACCTOSSHUU 2 CM OT €ro
MOBEPXHOCTH.

6. JlBe paBHOMEPHO 3apsOKEHHbIE OECKOHEYHO MPOTSHKEHHbIE HUTH C JIMHEHHOU
wioTHOCTRI0O T1=30 MKKi/M u 1,=-20 MkKi/M COOTBETCTBEHHO HAXOIATCA Ha
paccrostaun 0=20 cMm apyr ot apyra. OnpenesimTh HanpsHKEHHOCTb 3JICKTPUYECKOTO
nosist E B Touke, yaan€HHONW OT MEPBOM HUTHU Ha paccTosinue =30 cMm, a OT BTOpOH Ha
r,=15 cm.

7. O011ee cOnpOTUBIIEHUE IBYX MOCIEA0BATENIBHO COEAMHEHHBIX MPOBOIHUKOB 5 OM, a
[apajuleIbHO COCIMHEHHBIX JOTHUX K€ NpoBoAHMKOB 1,2 Om. Yemy paBHO
CONPOTHUBJIEHUE KAaXKIOTO MPOBOJAHHUKA?

8. DJIC oGarapem & =80 B, BHyTpeHHee compoTuBicHHe =5 OwM. BHemmHss menb
notpedasier MmomHocTh P=100 BT. Onpeaenuts cuily TOKa B LIETH, HANPSKEHUE, MO
KOTOPBIM HAXOJUTCS BHEUIHSA L€, U €€ CONPOTUBIICHUE.

4 cemecTp

1 xoHTpONBHAs paboTa
3anganue Ne 1

1. 3akon buo-CaBapa-Jlamnaca. MHAyKIMsT MarHUTHOTO MOl MPSAMOTO OECKOHEYHO
JUTMHHOTO MPOBOJHUKA C TOKOM (BBIBOI).
2. MarguTHseIil DOTOK. PacdeT MarHMTHOIO IMOTOKA TSI COJIEHOM/IA.
3. 3aKOH MOJIHOTO TOKA B BaKyyMe.
4., MarautHplii MOMEHT aTtomoB. Marnetuku. Hamarauuennocts. CBsi3b ¢
HANPSKEHHOCTBIO MAarHUTHOrO TOJdsl. MarHuTHas BOCHPUMMYMBOCTH BEHIECTBA.
dopmysia CBSI3M MEXKIYy HAMArHUYEHHOCTHIO U MarHUTHOU
WHIYKLHEH.
5. Ha pucynke mpeicTaBiieHO B3aMMOJICHCTBUE MarHUTHOTO
noyist ¢ TokoM. IlokaxuTe HampaBieHue cuibl Amriepa,
JNEUCTBYIOLIEH Ha ITPOBOJAHUK C TOKOM.
6. DnekTpoMarauTHas HHAYKIHsSA. Buxpessie Toku. CKuH-2G(DEKT.
7. Ilporon (macca mporona 1,67-10%" kr, sapan mporona 1,6-107° Kun), mpoiing B
AIEKTPUYECKOM TOJIe YCKOPAMNIYH0 pa3zHocTh mnorteHuuanoB 100 kB, Bieren B
OJHOPOJHOE€ MArHUTHOE MOJie ¢ MHAYKIUeW B=5 Tin mnepneHauKyJsipHO JHMHUAM
WHIYKIMHA Ha4YaJl IBUTATHCS MO OKPYKHOCTU. ONpenenuTh YaCTOTY BpallleH!s IPOTOHA.
8. Karymka muamerpom 20 cm, coctosiasi u3 300 BUTKOB NMPOBOJIOKU, HAXOIUTCS B
MarHuTHOM mnoJie. Halitu cpeanroro 3/IC MHAYKINMM, BOSHUKAIONIYIO B 3TOM KaTyIIKeE,
€CJIM MHIAYKLHSI MarHUTHOTO M0l ymMeHbIaercs B TeueHne Bpemenu 0,04¢ ot 3 o 0T
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2 KOHTpOJbHas paboTa
3ananue Ne 1

1. [IlpeBpameHue BHEpruM 0OpU CBOOOJHBIX TapPMOHUYECKUX AJIEKTPUUYECKUX
Kose0aHusAX, BEIBOA AU(HEepeHIINaTLHOTO YPaBHEHHUS.
2. KakuM UMITyJIbCOM 00J1aaeT 3JEKTPOMarHiuTHas BOJIHA?
3. [locTpouTts n300pakeHne MpeIMeTa B pacCeHBAIOIICH JIMH3E U JaTh XapaKTePUCTUKY
ATOrO U300paXKEHUs, €CIIH MPEAMET PACIIONOKEH MEXITY (DOKYCOM M JIMH30M.
4. 3aKOHBI OTpaXKEHUS U MPETOMIICHHUS.
5. Untepdepennus cBera. Y cioBre MakCMMyMa U MUHUMYMa.
6. dudpakuus OpeHens Ha KPYIJIOM OTBEPCTHH.
/. Ha ToOHKyr0 TJIEHKY B HAamNpaBIIEHUU HOpPMaIM K €€ TMOBEPXHOCTH TajaeT
MOHOXPOMATUYECKHI CBEeT ¢ JUIMHOW BONHBI A=500 HM. OTpaxEHHBIA OT HE€ CBET
MaKCHUMaJIbHO YCUJIEH BCJeACTBUE UHTeppepeHuuu. Onpeneaut MUHUMAIbHYIO
TOJIILIMHY IUIEHKH, €CIIM TIOKA3aTeb IPEJIOMIICHHS MaTepuana IeHku n=1.,4.
8. Ha mudpakumonHyio pemeéTKy MagaeT HOPMajbHO MapauIeIbHBIA My4OK Oenoro
ceera. CIEKTpBI TPETHETO M YETBEPTOrO MOPAAKA YACTUYHO HAKIIAJABIBAIOTCS IPYT Ha
npyra. Ha kakyioo InuHYy BOJHBI B CIEKTPE YETBEPTOrO MOPANKA HAKIAABIBACTCS
rpanuna (A=780 HM) crieKTpa TPEThETo MmopsaKa?

3 KOHTpOJIbHAsI paboTa
3anganue Ne 1

1. JIBoitHOE JTyuenperoMieHHE.
2. Bropoii 3akoH BuHa.
3. BriGepute npaBUIbHBIN OTBET:
[Tpu HOpManBHO# TUCTIEpCHU A0COTIOTHBIN TTOKA3aTelb MPEJIOMIICHUS CPEIbI
a) BO3pacTaeT ¢ pOCTOM JUIMHBI BOJIHBI; 0) YOBIBAET C POCTOM JTMHBI BOJTHBI;
B) BO3pPAcCTaeT C pOCTOM YaCTOTHI CBETA; T') YOBIBACT C YMEHBIIIEHUEM JTHHBI BOJTHBI;
1) HE U3MEHSIETCS.
4. JIoTIoTHUTE TIPEIIOKCHHE: DHEPTHUS JIEKTPOMArHUTHOTO MU3TyYEHHUS, UCITyCKAeMOTO
3a €IMHMITY BPEMEHH C €IMHHUIIBI TIJIOMAIH TOBEPXHOCTH TENNa B AMHUYHOM WHTEPBAJIC
9JaCcTOT SIBIIACTCA ...
5. PaanoakTMBHOCTh. 3aKOH paJIMOAKTUBHOTO pacmnaja.
6. Dmnupuueckas (opmyna banbmepa nis BUAMMOTO CHEKTpa HW3IYYCHHS aToMa
Bogopona. O6o0meHHas hopmyna baasmepa.
/. Ha meTaynmuyecKkylo IUTACTHHY HANpaBJICH MOHOXPOMATHUYECKHH ITy4OK CBETa C
gacroroi 7,3-10% T'u. Kpacnas rpanmna ¢orosddexra mis manHoro marepuana 560
HM. OnpeenuTh MaKCUMaIbHYI0 CKOPOCTh (DOTORIEKTPOHOB.
8. JlonummuTe SAepHYIO PEAKIHIO: o, Al+on — 2+,He .

3.4. TecToBbIC 3a0aHUA

[lo pucuumumHe «WHxeHepHas (Qusnka» MNPeIycCMOTPEHO  IPOBEIACHUE
IMMUCbMEHHOTO TECTUPOBAHUSA.
[IncpMEHHOE TECTUPOBAHHUE MCIOJB3YKOTCS Uil NPOBEPKU  M3YUYECHHBIX
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OoOyJaronMMUCs OCHOBHBIX pa3feiOB MPOWICHHOTO Marepuansa 3a 2 CEeMecTp.
Pe3ynbTaThl TECTUPOBAHMS  YUYUTHIBAIOTCS TPU  TMPOBEJICHHUS  MPOMEKYTOUHOU
aTTECTAIlUH — 3a4eTa B 2 CEMECTPE

3ananue 1

1) Pemraror nBe 3anavu:
A) paccuMTBHIBAIOT BpEMsI IBUKEHUS MOE€3/1a MEXTy IBYMS CTAHLIUSAMH,
b) paccunTsIBalOT BpeMs ABMXKEHUS [TO€3/a BJIOJIb KEJIE3HOJOPOKHOM MIaTPOPMBI.
IIpu pemeHny KaKou 3aa4u 1oe3 1 MOKHO IIPUHATH 32 MaTEpUAIbHYIO TOUKY ?
l.uA,ub 2. A 3.b 4. a1 A, uu b
2) Ecnu pamuyc OKpPY)KHOCTH YMEHBIIMTCS B 4 pa3a NpU HEM3MEHHOW JIMHEHHOW
CKOPOCTH, TO yIJIOBasi CKOPOCTb IPY BPALLICHUH TeEJIa II0 OKPYKHOCTH
1. octanercs npexHen 2. yBenuuurcs B 4 paza
3. ymeHbmuTCH B 4 pasa 4. ymenpmuTcs B 16 pa3
3) I1pu monbITKE CABUHYTH TBEPOE TEIIO C MECTA BO3HUKACT CHJIA
1. Tpenns nokos 2. TpEHUS KaYCHHUS
3. TpeHUs CKONbKEHUsI 4. cpeau OTBETOB 1-3 HET BEPHOTO
4) MOMEHT WHEpIUH TBEPAOrO Tejla OTHOCHTEIBHO MPOU3BOJILHOW OCH, HE
MPOXOJISIIIEH Yyepe3 LEHTP Macc Tefa, onpeaesercs no GopmyJe:
1 1=mr? 2.1=1 +md? aaM g om?

C &£ 3
5) Yucno xonebaHuii, COBEPIIAEMBIX B ¢IMHHILY BPEMEHH — 3TO ...
6) MarepuanbHas Touka M IBHKETCS 10 OKPYXKHOCTH €O ckopocTeio V. Ha puc.1
noka3aH TrpaduK 3aBUCHMOCTH MNPOEKUUH V; OT BpEeMEHU (7 -€IWHUYHBIA BEKTOP
TIOJIOKHUTENLHOTO Hanpasienus, V, —Iipoeknus V Ha 5T0 Hanpasnenue). [Ipu sTom s

HOPMAJIBHOI'O ap M TAHI'€HIIUAJIBHOTO d; YCKOPCHUS BBIIOJIHAKTCS YCIOBHUIL. . .

'\r'_ll.

i

1. a,— yBenuuuBaeTcs, a; — yBeJIMINBACTCS 2. ap— MOCTOSIHHO, &; — YBEITUYHBACTCS
3. ap— MOCTOSIHHO, &; — MIOCTOSTHHO 4. ap— yBEIMYUBAECTCS, &; — IOCTOSIHHO

7) Umnynbce Tena maccoit 100 r paBeH 1kr-m/c. CKopocTh Tella paBHa .....

8) CkopocTb JBIDKCHHMS Tejla yBeauuuiaack B 2 pasza. Kak wu3MeHWsach ero
KUHETUYECKAs SHEPrus?

1. Kunernueckas sHEprus yBeamuuiach B 2 paza
2 Kunernueckast sHEprUs yMEHBIINIIACH B 2 pa3a
3. Kunernueckas sHeprus yBenuuuiach B 4 paza
4 Kunernueckas 3Heprusi He U3BMEHHUIIACh
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9) Tlpu HBW)KEHWW aBTOMOOWJIS IO BEPIIMHE BBINYKIOIO MOCTA, PaanyC KPHUBHU3HBI
KoToporo 90 MeTpoB, MacCaKUPbl UCIBITHIBAIOT MTHOBEHHOE COCTOSIHUE HEBECOMOCTH.
DTO NPOUCXOJIUT MPYU MUHUMATILHON MOCTOSTHHOM CKOPOCTH JIBHXKCHUS

1)24wm/c 2)15m/c  3)12wm/c 4)30m/c 5)18m/c

10) Ilpu pacdyere MOMEHTOB MHEPIIMU TeJa OTHOCUTEIBLHO OCel, He MPOXOIAINX Yepe3
LEHTP Macc, UCIONb3yrT Teopemy lllrteriHepa. Eciu och BpallieHUs TOHKOCTEHHOU
TpyOKH TIEPEHECTH U3 IIEHTpa Macc Ha paccrosHue 2R (puc.), TO B MOMEHT UHEPIUU
OTHOCUTEJILHO HOBOM OCH YBEJIMYUTCS B ...

1. 4 paza 2.3 paza 3.2 paza 4.5 pa3

11) MareMatudecKkuii MasTHUK JIUHOW 10 CM OTBOJAT OT IOJIOKEHHUS PAaBHOBECHS U
oTiyckaroT. CKOJIBKO pa3 3a Bpems 6,28 ¢ KHHETUYECKask SHEPTUsl MAasTHUKA JTOCTUTAET
MAaKCHMAJIBHOTO 3HAYECHUS ?

1.9 2.15 3.20 4.25

12) Tlpu yBenmu4eHUM CpeaHel KBapaTHYHOW CKOPOCTH MOJIEKYJ HICALHOTO Ta3a B
JIBA pa3a M YMEHBLIECHNN KOHIIEHTPAMX MOJIEKYJI B IBA pa3a JaBJICHUE ra3a

1. yBenuuutcs B 4 paza 2. yBEIMYHTCS B 2 pa3a

3. YMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCA

13) B Tpex oIMHAKOBBIX COCYAaxX MPH PaBHBIX YCIOBHIX HAXOIUTCS OJMHAKOBOE
KOJIMYECTBO BOJOPOJIA, I'eJIsl M a30Ta.

0

Pacnipenenenne npoekiuii CKOpOCTEN MOJIEKYJI BOAOPO1a HA TPOU3BOIBLHOE
HarnpaByieHue X OyJIeT ONUChIBaTh KpUBas. ..

'

fiv,)

1.1 2.2 3.3
14) PaGoTa 1O TmEPEMEIICHUI0 TOYEYHOrO 3apsjga BAOJb SKBUIOTCHIIMAIbHON
IIOBEPXHOCTHU PaBHA

1) do (21 — 9,) 2) HYJ'IIO 3) ™, 4) ('grad (P)

15) HanpspkeHHOCTh 3JIEKTPHYECKOTO TMOJIS B JaHHOW TOYKE IO MOJYJIIO paBHA CHUIIE,
JNEUCTBYIOLIEN Ha

1. 3apsi, HOMENIEHHBIN B JAHHYIO TOUKY

2. NOJIOKUTEIBHBIN 3apsi/l, TOMEIICHHBIN B MOJIE

3. €IMHUYHBINA MTOJOXKUTEIBHBIN 3apsil, TOMEIICHHBIN B JAHHYIO TOUKY

4. e TMHUYHBIN TOJIOKUTEIBHBIN 3apsi]l, TOMEIIEHHBIN B TTOJIE
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16) MaremMatndeckoe BBIpaKCHHE 3aKOHA COXPAHCHHUS SJICKTPHUSCKOTO 3apsjaa WMEeT
CIEIYIOIINN BU

n n n
1. q=ne 2. 0 =0+, +0;+...+0, 3. >.¢,=0 4. > g =const

i=1 i=1 i=1
17) YUemy paBHO HampspKEHHE Ha KOHIAX MPOBOJHHKA compoTuBieHneM 10 Owm, eciu
CHJIa TOKa B MPOBOJHUKE 2 OM.

1.20 B. 2.30B. 3.10B. 4.5B
18) Kakast u3 npuBeICHHBIX HIKE POPMYIT BhIpaxkaeT 3akoH OMa JIjIs y4acTKa Ieru?
1129, 2122 . 3 A=lUAt 4.P=IU; 5 R=p'
R R+r S
19) DnekTpUYecKUM TOKOM Ha3bIBACTCA. . .
1. XaoTMYHOE ABMIKEHUE YaCTHUIL 2. HaNpaBJIEHHOE IBUKECHUE MOJIEKYJI

3. yHIOPSI0OYEHHOE JIBMXKEHUE 3apsHKEHHBIX YACTHII

4. mo0oe NPOU3BOJILHOE ABUKEHHUE DJIEKTPOHOB

20) ITpu yBenuYeHUH UTMHBI TPOBOJIHUKA B 3 pa3a ero CONMpOTHBIICHUE
1) He u3MeHuTCs 2) yBenu4uTcs B 3 paza

3) ymenbmuTcs B 3 pasza 4) yBenuuutcs B 9 pas

3.5. PyOe:xHblil KOHTPOJIb

Py0OexxHblil KOHTPOJIb MPOBOJUTCA IO UTOTaM HM3yUYEHHUsS HECKOJIBKUX pa3/esioB
JUCLHUIUIMH B COOTBETCTBMM C pabodeil MporpaMMod AUCHUIUIMHBL. PyOekHbIN
KOHTPOJIb ITPOBOJIUTCS B MUCbMEHHOU (popme.

2 cemecTp
Bomnpocsl py0eskHOro koutposist Ne 1
Bonpocul, paccmampusaemvle Ha ayOumopHvix 3aHAMUAX
1. MarepuanbHas Touka. Cucrema orcyera. AOGCOTIOTHO TBEPJIOE TEIIO.
2. CKOpOCTb CpeliHssl U MTHOBEHHAS.
3. IIyTh npu nNpoOU3BOJILHON 3aBUCUMOCTH OT BPEMEHH.
4. Yckopenue. CKOpOCTh ¥ TyTh IPU PABHOYCKOPEHHOM JABUKEHHH.
5. YckopeHue Ipu JBUXKEHHUM Tejla C MOCTOSHHOM CKOPOCTBIO MO OKPY>KHOCTH
(BBIBON).
6. YrioBas ckopocTh. HampaBiieHre BEKTOpa yriioBOM CKOPOCTH.
7. Ilepuon m wacrora BpauieHus. CBsA3b C yIrII0BOM CKOPOCTHIO.
8. YI10BO€ YCKOPEHHE; CBSA3b C TAHTCHIIMAIBHBIM YCKOPEHUEM.
9. IlepBwiii 3akoH HproToHa. MHepuuanbHble W HEMHEPLHUAIBHBIE CUCTEMBI
OTCUETA.
10. Bropoii 3axon Herotona. Cuna. Macca tena.
11. Tpetnii 3akon Hertotona. HanpaBienue cui, A1eCTBYIONIMX HA Tea.
12. Umnynbc Tena. Beipaxenue BToporo 3akoHa HeloTOHa uepe3 uMmyJibC.
13. Cuna TsKecTH U Bec Tea.
14. Bec Tena npu IBMXeHUU ¢ yckopeHuem. HeBecoMocCTb.
15. Cuna tpenns. Cuiia ynpyrocTH.
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16. 3akoH coxpaHeHHs] UMITyJIbca (MOMEHT KOJIMUYECTBA JIBUKEHUS) B 3aMKHYTOM
CUCTEME.

17. PaboTa u sHeprusi. MOmHOCTb.

18. Kunernueckast 3Heprus, BRIBO (hOPMYJIIBI uepe3 padoTy.

19. IloTeHuHaIBHOE TTOJIE, KOHCEPBATUBHBIE U IUCCUTIATUBHBIE CUJIBI.

20. INorenunanbHas 3Heprust Tena. CBsA3b CUIIbI C TOTEHIIMATBLHON YHEPTUEH TSt
KOHCEPBAaTUBHBIX CUJL.

21. TlomHas MexaHMuyecKash OHHEpPrusi. 3aKOH COXPAHEHHS U TMPEeBpaILCHUs
SHEPTHUHU.

22. MOMEHT CHJIbI OTHOCUTENBHO ocH. [1i1eqo cubl.

23. MOMEHT uMITyJbca OTHOCUTENIBHO OCH. CBSI3b C MOMEHTOM CHJIbI. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

24. MOMEHT UHEPIIMU MaTEepPUAIbHON TOUKH U CUCTEMbl MaTEPUATbHBIX TOYEK.

25. MoMeHT MHEPIIMH OAHOPOTHOTO HUIMH/IPA, OJHOPOTHOTO CTEPKHA.

26. Teopema llTeitHepa.

27. Kunetnyeckasi SHEprus BPAIAIOLIETOCs Tela, KUHETHYECKas: SHEpTusl Tena,
KaTSIIEerocs Mo MOBEPXHOCTH.

28. PaboTa 1 MOIIIHOCTH CHJIBI TIPH BPAIICHUH TeJla BOKPYT OCH.

29. OCHOBHOE ypaBHEHHE JUHAMHKH BPAIATEILHOTO JIBIKEHUS TBEPIOTO TEa.

30. MoMeHT uMIlyJbca MPU BpalICHUH Tella BOKPYT OCH. 3aKOH COXpaHEHUS
MOMEHTa UMITYJIbCa MPU BpAIllEHUH Tea.

41. YcnoBue paBHOBECHS TBEPAOIO TENA.

42. TlonsiTue 0 CBOOOIHBIX U BHIHYKJICHHBIX KOJICOAHHUSX.

43. Tapmonuueckue KkosneOanuss. CMelleHHE, CKOPOCTb U YCKOPEHHE IIpU
rapMOHUYECKHUX KoJeOaHusx. AMIuTyna konebanuii. [leproa u yactora kosebaHui.

44, MaremaTudyeckuid MasTHUK. BwiBon auddepeHmansHOro  ypaBHEHUS
rapMOHHUYecKHuX Kojebanuil. [lepuona konebanui MasiTHUKA.

45. llpyxuHHbld  MasTHUK. BeiBox  aud@epeHnnanbHOro  ypaBHEHUs
rapMOHUYecKHuX Kojedanuil. [lepuon konebanuil MasiTHUKA.

46. O@usunueckud MaisTHUK. BpiBog  auddepeHunanbHOro  ypaBHEHUS
rapMOHHUYecKuX Kosjedanuil. [lepuona konebanuii MasiTHUKA.

47. DOuHeprus Teila TMpU TAPMOHMYECKUX KOJIEOAaHUSX: KHUHETUYECKas,
MOTEHIIMAIbHAS, TIOJTHAS.

48. 3aryxawmme konebanus. JuddepeHnuanbHoe ypaBHEHHE KOJICOAHUN.
CMmemieHre TpH 3aTyXalolUX KoJieOaHUsSX. AMIUTUTYy/a W TEpUoj 3aTyXarolux
KoJieOaHM.

49. BeiayxaeHusie konebanus. JuddeperimanbHoe ypaBHEHNE BBIHYKICHHBIX
KoJiebanuii. SIBneHue pe3oHanca, pe3oHaHCHAs YacToTa.

50. BomHoBoil mporiecc (BojiHbl). OCHOBHOE CBOMCTBO BOJH. IIpomosibHBIE M
NOTEepPEYHbIE BOJHBI.

51. JlnmHa BOHBI, CBSA3b CKOPOCTH BOJIHBI C JJIMHOW BOJIHBI M YaCTOTOM.

52. BonHoBo# (ppoHT. BosHOBas MOBEPXHOCTH, BU/IbI BOJTHOBBIX TOBEPXHOCTEH.

53. berymiue BOJHBI, BEKTOp IUIOTHOCTH IOTOKAa HEPrUU B BOJIHE (BEKTOP
YMoBa).
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Bonpocul ona camocmosmenbHo2o uzyuenus

1. TaHreHnmanbHOE ¥ HOPMAJIBHOE YCKOPEHHE IIPU JABWXKEHUM 11O
KPHUBOJIMHENHOM TpaeKTopuu. [lonHOe ycKopeHre npu KpUBOJIMHEWHOM JIBUKEHUU.

2. CBs13b JTMHEHHBIX W YTIJIOBBIX BEJMYMH NPH BpalleHUH Tena (IyTh, CKOPOCTb,
YCKOpPEHHE).

3. MexaHuueckas CuCTeMa.

4. Cuibl BHYTPEHHHUE U BHEILITHHUE.

5. Lentp macc cuctembl. CKOpOCTh HEHTPA MacC. 3aKOH ABUKEHUS LEHTPA MACC.

6. CorocTaBiaeHue BEIUYHH IIPU MOCTYNIATEIbHOM U BPAIATEIIbHOM JBHKEHUSAX
(mMacca, myThb, CKOPOCTh, YCKOPEHHUE, cujla, paboTa, MOLTHOCTh, KHHETUYECKAsk YHEPI U,
UMITYJIbC, OCHOBHOE YPaBHEHUE TUHAMUKH).

7. Meton BeKkTOpHBIX auarpaMMm. ClI0KEHHE JIByX TapMOHUYECKUX KOJEOaHWUN
METOJIOM BEKTOPHBIX JUArpaMM.

8. JlorapudmMuyecknii TEKPEMEHT 3aTyXaHUs 3aTyXaloNnuX KoJIeOaHU .

9. Korepentasie BosHBL. [[prHIINI CyTIeprO3UINH BOJH.

10. UnTepdepenius nByX BOJH.

11. Cyneprio3unust 1ByX KOT€pEHTHBIX BOJIH B TOYKE (BBIBOJ).

12. UnTepdepeniius MakKCUMyM U MUHHUMYM IIPH CIIO)KEHUU JBYX KOT€PEHTHBIX
BOJIH.

Bonpocsl pyde:kHOro KOHTpOoJist Ne 2
Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUSIX

1. OCHOBHBIE MMOJOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPHHU.

2. UneanwHbiil ra3. Kakoit ra3 601130k K UjaeaaIbHOMY ?

3. YpaBHEHUE COCTOSIHUS UACAIBHOTO Tra3a JJisi JaHHOW Macchl raza (ypaBHEHUE
MenpeneeBa — Knaneiipona).

4. YpaBHEHHME COCTOSIHUSI WJCATBHOTO ra3a B BUAE 3aBUCUMOCTH JIABJICHUS OT
TEMIIEPATYPhl U KOHIIEHTPALIUH MOJICKYI.

5. OCHOBHOE ypaBHEHUSI MOJICKYJISIPHO — KHHETUYECKOW TEOPUU T'a30B.

6. CpenHsisi KBaipaTH4Hasi CKOPOCTh MOJIEKYJI.

7. CBsA3b cpelHEW KMHETUYECKOW YHEPTUM MTOCTYNATEIBbHOIO ABUKEHHS MOJIEKYJI
C TEeMIEPaTypoil.

8. BHyTpeHHs1s sHEpTrUs TePMOIUHAMHYECKON CUCTEMBI.

9. Uucno crenenedt cBoOOIbI MOJIeKyJ. 3akoH bonblMaHa O paBHOMEPHOM
pacnpeneneHuy YHEPTUHU TIO0 CTETICHSIM CBOOO bl MOJIEKY L.

10. CBs3p BHYTPEHHEH SHEPTHH BEIIECTBA C YUCIIOM CTETICHEH CBOOOIBI.

11. IlepBo€ HAYaI0 TEPMOJUHAMUKH.

12. Pabota, coBepiiaemasi ra30M IIpH U3MEHEHUHU €ro 00bEéMa.

13. Temno€MKOCTh Teda, MOJISIpHAst M yJIeJIbHAsl TEIIOEMKOCTH. TerninoéMKOCTh
ra3oB: NpH TOCTOSHHOM OOBEME WM MPU IOCTOSHHOM JIaBJICHUH; CBSI3b C YHCIOM
cTerneHneit cBo00/1bl. CBS3b MOJISIPHBIX TEIIIOEMKOCTEH MEXTy COOOIM.

14. Annabatuueckuit npornecc. [lokazarTens aaguadaThl, CBSI3b C YUCIOM CTEIICHEH
cB0oOobI. YpaBHenue [lyaccona.
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15. Kpyrosoit nponecc (uuki). Ilpsmoit u oOpatubii nukia. Koaddumuent
IIOJIE3HOT'O IEUCTBUS I KPYTOBOIO IIpoLiecca.

16. OGpaTuMblii 1 HEOOPATUMBII TEPMOAUHAMUYECKHUE TTPOLIECCHI (LIUKJIBI).

17. Cxema 1ukiia paboThl TEIIOBOTO JIBUTATEIIA.

18. Bropoe HayaJio TEpMOJMHAMUKH (O HAIIPABJICHHUH IEPEX0/Ia TEIUIA).

19. Teopema Kapno. lHukn Kapno. KIIJ[ nukna Kapso.

20. [IpuBea€HHOE KOTUYECTBO TEIJIOTHL. DHTPOIIHS.

21. HepaBenctBo Kiaysuyca st sHTponuu (i1 0OpaTUMbBIX M HEOOPATUMBIX
IIPOIIECCOB).

22. ITpuHUMI BO3pacTaHUsl SHTPOIIHH.

23. ®u3nyeckuil CMbICH SHTpoNHH, popmyiia boasiMaHa Juist SHTPONHH.

Bonpocwel ona camocmosmenvroco uzyuenus

1. 3akon J/lanpTOHA.

2.Cpennsii janvHa cBOOOgHOTO mpobera Moinekyld. OdGEeKTUBHBINA TUaMETp
MOJIEKYI.

3. SIBneHue TETIoNnpPOBOHOCTH. 3aKOH TEIIONMPOBOIHOCTH Dyphe.

4. SBnenue muddysun. Macca, nepeHocumas B mpouecce auddy3un (3aKoH
duka).

5. BHyTpenHee Tpenue. 3akoH HbroTOHA AJ1s1 CUIIBI BHYTPEHHETO TPEHMUSL.

6. JlamuHapHOe U TypOyJIEHTHOE TEUEHHUSI.

7. Cxema nukia paboThl XOIOAMIBHON MAIIUHBL.

Bonpocsl py0e:xnoro koutpoJs Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHuIX 3aHAMUSX

1. 3akon Kynona. HanpaBnenue cuibl, 1eMCTBYIOMIENH HA 3apsi.

2. Hanps»KeHHOCTB 3JIEKTPUYECKOTO TTOJIS.

3. IIpuHIMO CynepHO3ULIUH JIEKTPUUYECKUX MOJIEH.

4. CunoBble JUHUM (JIMHUU HANpSHKEHHOCTH) 3JieKTpudeckoro mouss. [lomnHoe
YUCJIO JIMHUM, BXOASAIIMX U3 TOYEHUHOIO 3aps/a.

5. IloTok BEKTOpa HANIPSY)KEHHOCTH dJIeKTpruueckoro noiist. Teopema [Maycca.

6. Ilpumenenue TteopeMbl [‘aycca K pacyeTy D3JIEKTPUUYECKHX IMOJEH: TMoJje
OJIHOPOJHO 3apsDKEHHOM IUIOCKOCTH; TM0J€ JBYX Pa3sHOMMEHHO 3apsKEHHBIX
IJIOCKOCTEH; TMojie OECKOHEYHO 3apsHKEHHOTO LMWIMHApA; TMoJie  3apsyKEHHON
chepudecKoil HOBEPXHOCTH; MOJI€ OOBEMHO - 3apsKEHHOU C(EepHI.

7. PaboTa cuil AleKTPUUECKOro MOJIsl O MEPEMEIIEHUIO0 TOYEUHOT 0 3aps/ia.

8. LlupKysiiust BEKTOpa HANPSHKEHHOCTH 10 3aMKHYTOMY KOHTYDY.

9. TloreHuuanpHas SHEPrUsi TOYEYHOTO 3apsia B TOJIE JIPYrOro TOYEUHOTO
3apsana. Ilorenuuan. PaboTta mo mepeMenieHuio 3apsaa MEXIy TOYKaMU C Pa3HbIMU
NOTEHIIHAJIAMHU.

10. CBsA3p MeXIy HANPSKEHHOCTHIO JJIEKTPUYECKOrO TMOJS UM MOTEHIHUAJIOM.
CBs13b pa3HOCTH MOTEHIMAIOB C HAIIPSHKEHHOCTBIO 3JIEKTPUYECKOTO TOJIS.

11. DkBUNOTEHIIUAIBHBIE TTOBEPXHOCTH.
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12. Ionsipuzanust UANEKTPUKA B JJIEKTPUYECKOM I0JI€, BEKTOP MOJISIPU3YEMOCTH
(BEKTOp MOJISIPU3ALIMM) TUDIICKTPUKA.

13. CBs3p MOJSAPU30BAHHOCTU C HAIPSHKEHHOCTBIO AJIEKTPUYECKOrO TOJIS.
JusnekTpuyeckass BOCHPUUMYKUBOCTD CPE/IbI, €€ 3aBUCUMOCTb OT TEMIIEPATYPBHI.

14. DnexTpudeckoe noje B AUIIEKTPUKE, HAMPSKEHHOCTh JIEKTPUYECKOTO MOJISL.

15. IloBepxHOCTHas IUIOTHOCTH CBSI3aHHBIX 3apsaoB. HanpsokeHHOCTH moms
CBSI3aHHBIX 3apsAJI0B B JUICKTPHUKE.

16. JIudnexTpuyeckas NPOHULAEMOCTb CpeIbl, CBA3b C JAUAIEKTPHUECKOU
BOCIIPMMMYHBOCTHIO.

17. Bektop oanekrpuueckoro cmemeHus. Teopema I'aycca mig  BekTopa
ANEKTPUYECKOTO CMEIICHHUS.

18. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH BOKPYT IIPOBOJHUKA.

19. IIpoBOJHUK BO BHEIIHEM 3JIEKTPUYECKOM noJe. MHaynpoBaHHbIE 3apsiibl.

20. DIEeKTPOEMKOCTh YEIMHEHHOTO TPOBOJHHUKA.

21. Kongencatoppl. EMKOCTh IIIOCKOTO KOHJEHcaTopa. EMKOCTh mpum
ITOCJIEA0BATEIBLHOM U MAPAJUIEIbHOM COCIHHEHUAX KOHIEHCATOPOB.

22. DHeprus 3apsyKeHHOTO KOHAEHCaTopa.

23. DHeprus ¥ IOTHOCTh JHEPTUU IEKTPUUECKOTO TOJIS.

24. Cuna Ttoka. Cuna TOKa B Cly4yae JBHKCHHS TMOJIOKHUTEIBHBIX U
OTPULIATEIBHBIX 3apsA10B. BEKTOp INIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

25. 3akon Owma st ydacTka Iend B MHTErpajgbHOM U nuddepeHnnanbHon
¢opmax. ComnpoTHBIIEHHWE LMUIMHAPUYECKOIO MPOBOJHUKA. 3aBUCUMOCTH YJIEIBHOTO
CONPOTUBIIEHUS OT TEMIIEPATYPHI.

26. ComnpoTUBIECHHE MpPHU MOCIEAOBATEIBHOM M MNapaJlJIeIbBHOM COEIUHEHUU
IPOBOJHUKOB.

2. DnextpoaBwxkyias cuwia. [laneHvne HanpsyKeHUsT HA HEOJHOPOAHOM Y4YacTKe
menu. S. 3akoH OMa mIsi HEOAHOPOAHOTO ydYacTKa LENW B HWHTETPAJIbHOM U
g depeHunanbHON popMax.

28. Pabora m MomHOCTh TOKa. 3akoH J[koymns—JleHna B WHTETpaJbHON U
g depeHunanbHOi popMmax.

29. MomHoCTh, pa3BUBaeMasi MCTOYHUKOM TOKa. MOIIHOCTh, BBIJENSIEMasl B
Harpy3ke. KoaduuueHt nonesHoro AecTBUs HCTOUHUKA TOKA.

30. CooTHoOLIIEHNE BHYTPEHHETO CONPOTUBIICHUS U COTIPOTUBIICHUS HATPY3KU NIpU
MaKCUMaJIbHOM MOJIE3HOW MOITHOCTH HAa Harpys3kKe.

Bonpocu ona camocmosmenbHo20 uzydenus

1. ITonsipHas MoJieKyJia, 3IEKTPUUECKUNA MOMEHT MOJISIPHON MOJIEKYJIBI.

2. HenosspHas MoOJEKyna, 3JEKTPUYECKHMA MOMEHT M MOJISIPU3YEMOCTh
MOJIEKYJIBI.

3. Paanyc-BeKTOp LEHTpA TAKECTH MOJOKUTENBHBIX U OTPULATEIBHBIX 3aPSAI0B.

4. DnexkTpuyecknii Aunosb. HamnpsykeHHOCTh HAa OCH JMIOJA, Ha MPSAMOU
NEPIICHAUKYJIIPHOU OCH JUITOJIA.

5. YcnoBus paBHOBECHs 3apsAl0B Ha IIPOBOAHUKE B JJIEKTPUYECKOM IOJIE.
Pacnipenenenue 3aps10B 110 TIOBEPXHOCTH.
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6. EMkocTb mapa.

7. DHEprusi CUCTEMbI TOUEUHBIX 3aPS/IOB.
8.CBepXIpOBOAUMOCTb.

9. 3akonbl Kupxrodga.

3 cemecTp
Bomnpocsl py0eskHOro koHTpoJis Ne 2
Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

1. MarautHoe nojie. MarauTHasi UHAYKIMS, TPUHLIUT CYNEPHIO3UIIUN MAarHUTHBIX
nosieil. CUJIOBBIE IMHUY MarHUTHOTO MOJIS.

2. 3akoH buo- CaBapa- Jlamnaca.

3. MarnuTHast UHAYKIUS TIPSIMOTO MPOBOJHUKA C TOKOM.

4. Cuna Jlopenna. HampaBieHue CHIIbl, JEUCTBYIONMIEH Ha TOJIOKUTEIbHBIA U
OTpULIATEIBHBIN 3apsIb.

5. 3akoH Amrniepa. @U3NYECKUM CMBICII BEKTOpa MarHUTHON MHIYKIUK B.

6. Cwra B3aUMOJCHCTBUS BYX OCCKOHEUHBIX MPSIMBIX MPOBOJHUKOB C TOKOM.
[IpaBusio neBoi pyku.

7. Cuna 1 MEXaHMYECKU MOMEHT, ICUCTBYIOIINE HA 3aMKHYThII KOHTYP C TOKOM
B MarHUTHOM T10Jie. MarHUTHBI MOMEHT KOHTYpPa C TOKOM.

8. MarnuTHast MHAYKIIUS B IEHTPE KPYTOBOTO KOHTYPa C TOKOM.

3. MarHuTHBIH MOTOK.

4. PabGota, coBepiiaemasi pu MEPEMEIICHUH MPOBOJIHUKA C TOKOM B MarHUTHOM
noJIe.

9. [ToTok BeKTOpa MarHUTHON MHAYKIIUU Yepe3 3aMKHYTYIO TOBEPXHOCTb.

10. Teopema I"aycca nist BeKTOpa MarHUTHOM UHTYKIIUU.

11. [upkysiust BEKTOpa MAarHUTHOW MHAYKIMK B 10 3aMKHYyTOMY KOHTYpPY ISt
MPSIMOTO TOKA.

12. MarautHas uaayknus B conenounna.

13. MaruuTHas MHIYKIHAS BHYTPH MarHeTHKA.

14. BexTop HAMarHM4E€HHOCTH J.

15. HanpsxennocTs MmarauTHOrO 1osist H, cBsizb ¢ B u J.

16. Hupkynsus Bexktopa H (3akon moixHOTO TOKa 117151 H).

17. MaruuTHas BOCIIPUUMYHUBOCTb, CBSI3b C MArHUTHOM MPOHUIIAEMOCTBIO.

18. MarnuTHas IPOHUIIAEMOCTb, €€ (PU3NIECKUN CMBICIL.

19. Bunpl maraetukoB. Jlmamaraetuku. OObsICHEHHE IPUYUHBI THaMarHeTU3Ma.

20. ITapamarueruxu. 3akon Kiopu njist mapamMarHeTHKOB.

21. ®eppomarnetuku. OcHoBHasi (HyjneBasi) KpuBas HaMarHUYMBaHUS.
3aBUCHUMOCTh MarHuTHOM npoHunaeMoctu ot H. [letns rucrepesuca.

22. OObsicHeHue  mpuuuMHbl  ¢eppomMarHeTn3Ma  (OCHOBBI  TEOpHUU
dbeppomarueTusma).

23. DnextpomMaruuTHas uHAyKuus. Maaykunonselil Tok. [Ipasuso Jlenua.

24. O]JIC uHayKIMKY B TPOBOIHUKE, JBIKYITUMCS B MAarHUTHOM I10JI€.

25. [1oaHBIN MarHUTHBIN TOTOK (MTOTOKOCIICIIICHUE).

26. Camounaykuus. UHAyKTUBHOCTE. THAYKTUBHOCTH cOJieHOM 1A (BBIBO).
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27. OJ1C caMOMHAYKIIHH.

28. DHeprusi MarHUTHOTO 1OJIsL. [IIOTHOCTE YHEPTUY MarHUTHOTO TIOJIS.

29. Buxpeoe snexrpudeckoe nojie. Toku dyko. CkuH-3GheKT.

30. [upkynsmust BEKTOpa HANPsSHKCHHOCTH DJIIeKTpHdeckoro mois E 1o
3aMKHYTOMY KOHTYPY C Y9€TOM BUXPEBOTO AIIEKTPHUYECKOTO TOJIS.

Bonpocwt ona camocmosamenvroeo usyuenus

1. CBs13b MEXKy CKOPOCTBIO CBETA, IIEKTPUUYECKON U MATHUTHOMN MOCTOSIHHBIMHU.

2. MarnuTHast UHAYKIUS HA OCH KPYTOBOI'O KOHTYpa C TOKOM.

3. PaboTa npu moBopoTe KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

4. OpOuTanbHBIi MarHUTHBIA W MEXaHWYECKHMH MOMEHTHI. [ HpoMarHuTHOE
OTHOILLIEHHE. MarHuToOMEXaHUYECKHUE SIBJICHHUS.

5. CoOcTBEHHbBIE MEXAaHUYECKUH (CTIIMH) U MarHUTHBIM MOMEHTHI 3JIEKTPOHA.

6. Kectkue u MsaTkue GheppoMarHeTHKH.

7. Touka Kropu. 3axon Kropu — Belicca 11 peppomMarHeTUKOB.

8. Tox mpu 3aMBbIKaHWUU W Pa3MbIKaHUH TICTIH.

9. Tok cmemienus. [ImoTHOCTE TOKa cMmerieHus. [ITOTHOCTH MOTHOTO TOKA.

10. Iupkynanus BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO oyt H mo 3amkHyTOMY
KOHTYPY C YYE€TOM MOJIHOTO TOKA.

Bonpocsl pyoeskHoro koHTpoJisa Ne 2
Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUSIX

1. YpaBuenus MakcBemia B nuddepeHnunansaoi hopme.

2. BonnoBele ypaBHeHus s HanpsbkeHHocter E  w H, ckopocTh
AJEKTPOMArHUTHBIX BOJIH.

3. CBs3b BekTopoB E 1 H B 371€eKTpOMarHuTHON BOJIHE.

4. BekTop MIOTHOCTUM MOTOKA SHEPTUM B AJIEKTPOMATHUTHOW BoJHE (YMOBa—
[ToitnTuHTa). CBETOBBIE TYUH.

5. CBeTOBOI BEKTOP, XapaKTep KoJeOaHU CBETOBOI0 BEKTOPA.

6. AOCOJIIOTHBIN MOKa3aTeNb NPETOMIICHHUS], CBSA3b C AJIEKTPUUECKON U MAarHUTHOM
MIPOHULIAEMOCTBIO cpefpl. [Jucnepens cBera.

7. JInuHa m yacToTa CBETOBBIX BOJH. CBS3b IJIMHBI M YAaCTOTHI CBETOBOM BOJIHBI B
Cpele U BakyyMe.

8. JIBoiicTBeHHas NMpUpPoJia CBETA.

9. OCHOBHBIE 3aKOHBI ONITUKH.

10. AGCOMIOTHBIN M OTHOCUTEHHBIN MTOKA3aTEIIN MPETOMIICHUS.

11. Cuna cBera. OCBEIIEHHOCTb.

12. CBsa3p mokazaTens MNPEJOMIICHHS CBETa CO CKOPOCTBIO CBETa B Cpele, C
AIEKTPUYECKUMU U MATHUTHBIMU XapaKTEPUCTUKAMU CPEIBI.

13. CBA3b JJIMHBI K YaCTOTHI CBETOBOM BOJIHBI B CPEJE U BAKyYyME.

14. EcTecTBEHHBIN U NOJISIPU30BAHHBINA CBET.

15. Ilpunuun @epma; onTUYecKas JJIMHA My TH.

16. UnTepdepenus cera. usnyeckas npuurHa HHTEp(PEepeHnn.

17. KorepenTtHble BoJiHbI. Pa3HOCTh (ha3 npu HaJO0KEHUU JBYX BOJIH.
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18. Mntepdepeniins cBeTa Npy HANOKEHUU JBYX KOT€PEHTHBIX BOJH.

19. OnTuueckas pa3HOCTh XOAa M Pa3HOCTb (a3 IBYX KOT€PEHTHBIX BOJH OT
MCTOYHUKA CBETA MPHU MPOXOKACHUU MO IBYM CpeJaM B TOUKY.

20. YcnoBusi uHTEphEPEHITMOHHBIX MAaKCHMyMa M MUHHUMYyMa TPH HaJOKCHUU
JIBYX KOT€PEHTHBIX BOJIH.

21. Ilpuauun I'ronrenca.

22. BoaHOBO# (PpOHT; BOJIHOBAsSI TOBEPXHOCTb.

23. Iudpakuus ceTa, BUAbl AUGPaKIUU; OObSICHEHUE C MOMOIIBIO MPUHIIKIIA
I'roiirenca.

24. ITpunnun Iroitrenca-®penens. 3ousl Openens. [loctpoenue 300 Openerns.

25. ludpakiys Ha KPYTJIOM OTBEPCTHH.

26. TudpakimonHas KapTUHaA Ha KPYTJIOM JIUCKE.

27. Nudpakiusa Opaynrodepa Ha IIEIH, YCIOBUS TUPPAKIIMOHHBIX MaKCUMyMa 1
MUHHAMYMa.

28. Hampasnenwne (yroia) MakCUMajabHOWM M MUHUMAJIBHONW MHTEHCUBHOCTH CBETA
py IUPPaKUU Ha ILETH.

29. udpakiuoHHas pemieTka. YCIOBUS max W min OCBEMIEHHOCTH. Yucio
TJIABHBIX MAaKCHMYMOB.

Bonpocul ona camocmosmenbHo2o uzyuenus
1. IITOTHOCTB PHEPIUU B ANEKTPOMATHUTHOM BOJIHE.
2. IIIIOTHOCTB MOTOKA YHEPTUU B AIEKTPOMArHUTHOM BOJIHE.
3. HTeHCHBHOCTB cBeTa. CBSA3b CO CBETOBBIM BEKTOPOM.
4. JlaBiieHrE cBETa Ha MOTJIOIIAOILYO IOBEPXHOCTb.
5. ITimockoe u chepudeckue 3epkaa.
6. SIBiEeHNE MOJTHOTO BHYTPEHHETO OTPAYKEHHUS.
7. JIunzsl. ®opMyJsia TOHKOW JIMH3BI.
8. CBeToBOM MOTOK. DyHKIMA OTHOCUTENBHOMN CIIEKTPATbHON YyBCTBUTEIBHOCTH
ria3a (pyHKUIUs BUTHOCTH).

Bonpocsl py0e:xHOro KoHTpoJIst Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX

1. lucniepcus cBera.

2. Ilornomenwue cBera. 3akoH byrepa.

3. Paccesiaue ceta. 3akoH Panes.

4. TInockonossipu3oBaHHbIM cBeT. CTENEHb NOJISIPU3ALUA E€CTECTBEHHOTO H
MIJIOCKOIOISIPU30BAHHOTO CBETA.

5. Uro mpexacraBisitoT coboi momsipuzaTop W aHanmuzarop? Mx ponp mpu
M3YUYECHHUH MOJIIpU3aAlMU CBETA.

6. IIpoxoskieHre CBeTa uepe3 OJIUH MOJSIPU3aTOp, MHTCHCUBHOCTD MPOIIEIIIETO
CBETa.

7. VIHTEHCHBHOCTH CBETa, NPOIICAIIECT0 Yepe3 JBa MoJiapu3aTropa. 3aKoH
Mauttoca.
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8. Ilonspusainus cBeTa MpU OTPAKECHUH W TPEJIOMIICHUM Ha TPaHUIE ABYX
JTUDJICKTPUKOB.

9. Vronm bproctepa mnpu OTpaKEHWH W TPEIOMICHWHM Ha TpPAaHHIE IBYX
TUDIIEKTPUKOB.

10. TeroBoe M3 MydeHUE. JHEPTreTUIECKAsI CBETUMOCTh TEJIa.

11. VcniyckaTenbHasi ¥ MOTJIOMIATEIbHAS] CHOCOOHOCTH.

12. CBs3b DHEPreTUYECKON CBETUMOCTH C UCITYCKATEIbHOM CIOCOOHOCTBIO TeA.

13. CBsi3p HUCHIyCKaTeIbHBIX criocoOHOCcTel Tena I (w) u r (4) g omHOTrO
ydacTKa CeKTpa.

14. AGcontoTHo uepHoe Teno. Cepoe Teno.

15. CooTHOLIEHUE UCITYCKATEIbHBIX U MOMIOMATENbHBIX CIOCOOHOCTEN CUCTEMBI
TEJ, HAXOASIIUXCS B TEIJIOBOM PABHOBECHH.

16. Kpurepuii TerioBoro uznydeHus. 3akon Kupxroda.

17. ®ynkuus Kupxroda u ee puznueckuii cMbICII.

18. 3axon Credana-bonpimana.

19. I'padmyeckas 3aBucuMOCTh PyHknu Kupxroda oT ATUHBI BOJIHBI.

20. 3akoH cMelenust Buna.

21. ®opmyna Ilmanka, uto oHa omwmceiBaeT? I[lpenmonokenus, Jexaiiue B
OCHOBE (hOPMYJIBL.

22. ®ororddext. Buennuit u BHyTpeHHUN HOTOIPEKT.

23.BonpTamnepHas XxapakTepucTuka BHENIHero (GoTodddexra u ee 00bsCHEHHUE.
3aepKUBaroIIee HaIPSKEHUE.

24. Tpu 3akoHa BHemHero GoTodddexra.

25. O6bsicaenue Gpororpdexra ¢ MOMOIILI0 KBAHTOBOW TEOPHH.

26. ®opmyna DitHIITeHa 1715 BHENTHETo hoTodddekra.

27. Onwitel Pezepdopna. SAnepuas moaens aroma Pesepdopaa.

28. Bropoii 3akoH HeroToHa 17151 SIEKTPOHA, ABUXKYIIETOCS BOKPYT SApA.

29. IIpotuBopeunst Mojienu atoMa Pe3epdopia ¢ ONbITHBIMUA JJaHHBIMHU.

30. Cmektp aroma Bomopoma. dopmyma bamemepa. Ha dro ykasbBaer
JIMHENYaThIN CIIEKTP aToMa BOaopoaa?

31. TToctynats! bopa.

32. CBs13b 4aCTOTHI U3YYCHHUSI C SHEPTUSIMH YPOBHEH IPU KBAHTOBOM TIEPEXO/IC.

33. Ompenenennie CBA3U pagnuyca n-oi OpOUTHI SIEKTPOHA B BOJIOPOIOTIOTOOHOM
aToMe C HOMEPOM OPOUTHI.

34. Tlepssiit bopoBckwit paguyc opOUTHI.

35. I'maBHOE kBaHTOBOE 4KCiI0. OCHOBHOE U BO30OYKICHHOE COCTOSIHHE aTOMA.

36. Jlnmua BoHbI 10 11e bpoitnro.

37. B yem oTnu4mre CBOMCTB MUKPOYACTHUIl OT CBOMCTB MaKpO4aCTHUIT?

38. CootHomenue HeonpeaeneHnocrel [ eizendepra.

39. Kak 3aBUCST HEONPENEICHHOCTh KOOPAMHATHI U CKOPOCTH YaCTHUIIBI OT MacChl
JaCTUIEI?

40. CooTHOILIIEHUE HEONPEETCHHOCTEN JIJIsl SHEPTUU U BPEMEHH.

41. KBaHTOBBIE YHCIIA.

42. Cnud. CnuH snektpona. [Ipunnun 3anpera [Taymnu.
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43. Ctpoenue siipa. DHeprus cBsi3u B sape. [[poToHbI 1 HEHTPOHBI.
44. a, B, y-u3myyeHwusl.

Bonpocwi ona camocmosamenvrnozo usyuenus

. BubI ClIEKTPOB: IMHEWYATBIN, OJIOCATHIN, CIIIOIITHOM.
. EcTecTBeHHBIN CBET, MOJIPU3OBAHHBIN CBET, IIJIOCKOCTH MOJSPU3ALIHH.
. BpalieHnue miocKoCcTH osipru3alliy BEIIeCTBAMU IIPY MPOXOKIACHUM CBETA.
. ®oToH. Macca, sHeprus, umiyiabc. OCHOBHBIC CBOMCTBA (DOTOHA.
. CkopocTh aBrkeHus (OTOHA B BEILIECTBE.
. laBieHue cBeTa Ha MOIJIOMIAIOIIYIO M OTPaKaIOIIYI0 MOBEPXHOCTH.
. KopnyckyJisipHO-BOJTHOBOM JTyajii3M CBOMCTB BEIIECTBA.
. BbIUMCINTG JIMHY BOJHBI J1€ Bpoisis gactuilel Maccoil 1 r, IBMXKyIIEHCS CO
cKkopocThio 10 M/c.

9. KakoBa HeompeneIeHHOCTh KOOPIWHATHI AJIEKTPOHA B JJCKTPOHHO-TyYEeBOU
TpyoKke (V=107 m/c; v=10° m/c; m=9,11.10* xr)?

10. KakoBa HEOIpeACIEHHOCTh CKOPOCTH 3JIEKTPOHA B aToMe Bogopoaa? Pasmep
aroma 10-10M.

11. Yem 0OBsICHSAETCA HEONPEAEIEHHOCTh YaCTOThI U3ITyUEHUS?

12. YacTuisl 01MHAKOBOM MPUPOIBI B KIIACCUIECKON M KBAHTOBOW MEXaHHUKE.

13. Monenu spa.

00O ~NON LN kW —

3.6. IIpoMe:xyTOUHASI aTTEeCTALIMS
B cooTBeTcTBHMM ¢ y4eOHBIM IUIAHOM II0 HampaBieHHio moaroroBku 35.03.06
ATpOMH)XEHEPHS TPOMEKYTOUHAST aTTECTAIlMH 110 JUCHUIUINHE «HKeHepHas QU3nKay
MPOBOAMTCS BO 2 ceMecTpe — B BHJE 3adeTa, B 3 CEMecTpe — DJK3aMmMeHa. B
9K3aMCHAIIMOHHBIX OMJIeTaX MPUCYTCTBYIOT CUTYalMOHHBIC 3a/1a4H, MTPEICTABIICHHBIC B
BH/JIE PACUETHBIX 3aJaHUM.

Bonpocsbl, BBIHOCMMbIE Ha 3a4eT (2 cemecTp)

1.MarepuanpHas Touka. Cuctema orcuera. AOCOIIOTHO TBEPIOE TEIIO.

2.CKOpOCTb CpeliHssl U MTHOBEHHaAS.

3.1lyTh npu MpOU3BOIBHON 3aBUCUMOCTH OT BPEMEHH.

4.Yckopenue. CKOpOCTh U ITyTh IPU PABHOYCKOPEHHOM JBUKCHUH.

5.YckopeHue mpu ABMKEHHM Tella C MOCTOSHHOM CKOPOCTBIO MO OKPYKHOCTH
(BBIBON).

6. YrnoBas ckopocts. Hanpasienue BeKTopa yrioBoil CKOPOCTH.

7. Ilepuon m wactorta BpauieHus. CBs3b C yIrII0BOM CKOPOCTHIO.

8. YrioBoe yckopenue. CBsi3b JIMHEHHBIX U YIJIOBBIX BEJIIMYMH MPU BPAIICHUU
Tena (IyTh, CKOPOCTh, YCKOPEHHE).

9. 3akon HeroTOHA.

10. Umnynbc Tena. Beipaxenue BToporo 3akoHa HeloTOHa uepe3 uMmyJibC.

11.Cuna tsixectu u Bec tena. Cuna tpenust. Cuiia yrpyrocTi.

12.Mexannueckasa cucrema. Cuiibl BHyTPEHHUE U BHEIIHUE. 3aKOH COXPaHEHUS

UMIyJIbca (MOMEHT KOJIMYECTBA JBUKEHUS) B 3AMKHYTOW CUCTEME.
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13.I{enTp macc cucrembl. CKOPOCTh LIEHTPa Macc. 3aKOH JIBMXKEHUS LIEHTpa Macc.

14.PaboTta u sHeprusi. MOUIHOCTh. DHEPTusl.

15.ITosHast MexaHn4YecKasi 3HEprusl. 3aKOH COXPAaHEHUs U MPEBPAILCHHS SHEPTUU.

16.MOMEHT CHJIBI OTHOCUTENBHO OcH. [1i1euo cuibl.

17.MoMeHT UMITyJIbCA OTHOCUTEIBHO OCU. CBSI3b C MOMEHTOM CHUIBI.

18.3aK0H COXpaHEHHs] MOMEHTA UMITYJIbCA.

19.MoMeHT MHEpUUH MAaTEepUATIBHOW TOYKU M CHUCTEMbI MATE€pPUAJBHBIX TOYEK.
Teopema IllteiHepa.

20.KuHeTtnueckast SHEprus BpalllaloIerocs Tea.

21.0OcHOBHOE ypaBHEHNE TUHAMHUKH BPAIIATEILHOTO IBUKEHUS TBEPAOTO TEIA.

22.MOMEHT WMIyJibca MPU BPAUICHUU Tela BOKPYT OCH. 3aKOH COXPAHEHUS
MOMEHTA UMITyJIbCa MPH BPAIICHUU TeNa.

23 I'apmonunyeckue kosiebanusa. CMelieHue, CKOPOCTb M YCKOPEHUE Mpu
rapMOHUYECKHUX KoJieOaHusX. AMiuntyaa koiedanuid. Ilepuoa m yactora kojeOaHUi.
YpaBHEHUsI TapMOHUYECKUX KOJICOAHUM.

24 DHeprusi Tena NpU  TAPMOHUYECKHX  KOJEOAHMSIX:  KUHETHYEecKas,
MOTEHIMAIbHAs, MOJTHAS.

25.3aryxaromue kosebanus. JuddepeHuunanbHoe ypaBHEHUE KoJieOaHUM.
CMmelieHre TpU 3aTyXalollMX KoJieOaHUsAX. AMIUIMTYAa W MEPUOJ 3aTyXarollUuX
konebanuil. JlekpemeHT 3aryxanus. Jlorapudmuueckuil JE€KpEeMEHT 3aTyXaHus
3aTyXawIuX KoJeOaHuu.

26.BeiyxaeHHble Konebanus. SIBieHne pe3oHaHca, pe30HaHCHAs YacToTa.

27.BonHOBOM nporiece (BosiHbI). OCHOBHOE CBOMCTBO BCeX BOJH. JlJIMHA BOJIHBI,
CBSA3b CKOPOCTH BOJIHBI C JUIMHOM BOJIHBI M YACTOTOM.

28.BonHoBoe uncio. YpaBHeHue Oeryiieit cepruueckoii BOJTHBI.

29.0OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

30.MneanpHblii ra3. YpaBHEHHE COCTOSIHHUS MICATBHOTO rasza sl JaHHOW MacChl
ra3a (ypaBHenne MenneneeBa — Knaneiipona).

31.BpIBOI OCHOBHOTO YPAaBHEHUS MOJIEKYJIIPHO — KHHETUYECKOM TEOPUH Ta30B.

32.CpenHssi kBagpaTU4HAsi CKOPOCTh MOJIEKYJ. CBsI3b CpeIHEN KUHETHUYECKOU
SHEPIUU MOCTYNMATEIbHOTO ABUKEHUS MOJIEKYJI C TEMIIEPATYPOH.

33.Bnennsa nepeHoca. 3akoH TermionpoBogHocTH Pypre. 3akoH Puka. 3aKOH
HproTOHA U151 CHIIBI BHYTPEHHETO TPEHUS.

34 BHyTpeHHSs SHEPrUsi TEPMOAMHAMHUYECKON CUCTEMBI.

35.Yucno creneHedt cBOOOABI MOJEKyJ. 3akoH boibliMana O paBHOMEPHOM
pacnpe/ieIeHuy YHEPTHH 0 CTENEHSIM CBOOOAbI MOJIEKYI.

36.Ilepoe Havasio TepmoauHamuku. PabGorta, coBepmraemas Ta3oM IpU
W3MEHEHUU ero o0béMa.

37.Tenno€MKOCTb Ta30B: MPU NOCTOSIHHOM 00BEME U NMPHU MOCTOSIHHOM JaBJICHUH;
CBSI3b C YHCJIOM CTereHer cB0001bl. CBS3b MOJISIPHBIX TEIJIOEMKOCTEH MEXTy COOOM.

38.Anuabaruueckuii mporiecc. [lokazarens anuadarel, CBSI3b C YUCJIOM CTETCHEH
cB000bI. YpaBHenue [lyaccona.

39.CBs13b BHYTPEHHEN SHEPTUM rasza ¢ MokaszaTesieM aauadathl, TEMIEpaTypor u
JIABJICHUEM.
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40.Kpyrosoii mpouecc (umkn). Ilpsamoit u oOpartueii nukia. Kosddumment
MOJIE3HOTO JICUCTBHUA JUIsl KpyroBoro mporecca. OOpaTUMbli U HEOOPaTUMBIiA
TEPMOJIMHAMUYECKUE TIPOLECCHI (LIUKIIBI).

41.Cxema nukia padoThl TEMJIOBOIO JBUTATEINS.

42.Btopoe Hauano TepMOJMHAMUKH (O HampaBJIEHUHU Iepexoa Temia). Teopema
Kapno. Huxn Kapro. KIIJI nukna Kapho.

43 IlpuBenéHHOE KOJIMYECTBO TEIJIOThl. OHTponus. IIpuHuIMI Bo3pacTaHus
SHTPOIHH.

44. 3akon Kynona. HanpaBneHnue cuibl, 1EHCTBYIOIIEH Ha 3apsil.

45. HanpskeHHOCTh 3JIeKTpudeckoro noiist. [Tpunuun cynepno3uiuu
AIIEKTPUYECKUX IOJIEH.

46. IloTok BekTOpa HAIPSKEHHOCTH AJIeKTpudeckoro noist. Teopema ["aycca.

47. PaboTa cuJl 3JIEKTPUUECKOT0O MOJIS IO MEPEMEILIEHUIO TOUEYHOTO 3apsijia.

48. LupKymsius BEKTOpa HAMPSHKEHHOCTH 10 3aMKHYTOMY KOHTYDY.

49. TloTeHumanpHasi SHEPTUS TOYEYHOTO 3apsja B TMOJE APYroro TOYEYHOTO
3apsana. Ilorenuuan. PaboTta mo mepeMenieHuro 3apsia MEXIy TOYKaMU C Pa3HbIMHU
MOTEHI[UATAMH.

50. CBs3p MeXAy HAMPSHKEHHOCTHIO JJIEKTPUYECKOTO TOJNS M MOTEHIIUAJIOM.
CBsi3b  Pa3HOCTM MOTEHUHUAJIOB C HANOPSDKEHHOCTBIO  BJIEKTPUYECKOTO  MOJIS.
OKBUIIOTEHUAIBHBIE TOBEPXHOCTH.

51. DnexTpuUyecKoe Mojie B AUIIEKTPUKE, HAIPSHKEHHOCTh 3JIEKTPUUECKOTO MOJIS.
JuaniekTpuyeckass ~ NPOHUMLAEMOCTh  Cpenbl,  CBA3b  C  JIUDJIEKTPUYECKOMN
BOCIIPUMMYHBOCTBIO.

52. Bekrtop oanexTpuueckoro cmemeHus. Teopema Iaycca st BekTopa
ANEKTPUYECKOTO CMEILIECHMS.

53. DAEKTPOEMKOCTh YEIMHEHHOTO MTPOBOIHMKA. EMKOCTH 1m1apa.

54. KonpeHncaropsl. EMKOCTH TIJIOCKOrO KOHJEHcaTtopa. EMKocTh mpu
MOCJIEIOBATEILHOM U MMApaJUIeIbHOM COEIMHEHUSIX KOHJEHCATOPOB.

55. DHeprusi CUCTEMbI TOUEUYHBIX 3aPSA0B. DHEPIHs 3apSKEHHOTO KOHJEHCATOpA.
DHeprus 1 MIOTHOCTh SHEPTUH SJIEKTPUUYECKOTO MOJIS.

56. Cuna Toka. BekTop miIoTHOCTH TOKa, CBS3b C CHIION TOKA.

57. 3akon Oma s ydacTKa LeNd B MHTErpajbHoM M aud@epeHnnanbHon
¢opmax. ComnpoTHBiIeHHE LUIMHAPUYECKOIO MPOBOJHUKA. 3aBUCUMOCTb YJIEIBHOTO
CONPOTHUBIIEHUS OT TEMIIEPATYPBI.

58. DnekrponBwxkyias cuia. [lageHue HanpsyKeHUsT HA HEOJHOPOJAHOM YUYacTKe
menu. 3akoH OMma Juisi HEOJHOPOJHOIO y4yacTKa LEeNd B HWHTErPAJbHON U
muddepeHnnansHON popMax.

59. Pabora m MomHocTh TOKa. 3akoH J[koyns—JleHna B WHTErpaJibHON U
muddepeHnransHON popMax.

60. MouHocTh, pa3BHBaeMas MCTOYHUKOM TOKa. MOIIHOCTh, BblaeisieMas B
Harpyske. KoadgduimeHT nose3Horo 1eicTBUsS UCTOYHUKA TOKA.

Bomnpocsl, BBIHOCHUMBIE HA IK3aMeH (3 cemecTp)
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1. MarnutHoe nosiie. MarauTHas UHIYKIUS, TPUHIUI CYTIEPIIO3UIIMU MarHUTHBIX
nosneil. CUiioBble TMHUKA MarHUTHOTO ToJist. 3akoH buo- CaBapa- Jlamnaca.

2. Cuna Jlopenma. 3akon Ammnepa. Cuia B3aMMOJCUCTBHS ABYX OCCKOHEYHBIX
MPSMBIX TPOBOJHUKOB C TOKOM.

3. MarHuTHBIA MOTOK.

4. TloTok BeKTOpa MAarHUTHOM HHAYKIMM 4Ye€pe3 3aMKHYTYH IOBEPXHOCTb.
Teopema ["aycca 1y1d BEKTOpa MAarHUTHOW UHIYKIIAH.

5. Hupkynsiuus BEKTOpa MAarHUTHOM MHAYKIMU B MO 3aMKHYTOMY KOHTYpY IS
npsiMOTO TOKa (BBIBOM). 3aKOH MOJIHOTO TOKA JIJIi BEKTOpAa MarHUTHOW MHAYKIUU B u
JUIS1 HAIIPSKEHHOCTH MarHuTHOro nostst H.

6. MarauTHasi IpOHUILIAEMOCTh u , €€ (PU3NYECKUIA CMBICI.

7. Bunet MmarnetukoB. [luamarnetuku. IlapamarHetuku. @eppOMarHETHKHU.
[TeTns rucrepesuca.

8. DnexTpomarauTHas uHAyKIus. Uaaykiuonnsnii Tok. [IpaBumno Jlenma.

9. Camounnyknus. WaayktuBHOCTh. MHIyKTUBHOCTH cojeHouga. OJC
CaMOMHIYKIIHH.

10. DHeprust MarHUTHOTO TOJIs1. [[TOTHOCTH PHEPTUM MarHUTHOTO TIOJIS.

11. VYpaBuenus MakcBeiia B nuddepeHimanbHoi popme. BomHoBbIe ypaBHEHUS
111 HanpsbkeHHocTed E u H, cKopoCTh 371€eKTpOMarHuTHBIX BOJIH.

12. [110THOCTb SHEPTUH B 3JIEKTPOMArHUTHOMN BOJIHE.

13. CBeTOBOI BEKTOp, XapakTep KojJeOaHui CBETOBOIO BEKTOPA.

14. JInuHa ¥ yacToTa CBETOBBIX BOJH. CBSI3b IMHBI U YaCTOTHI CBETOBOM BOJIHBI
B CpPEJIC U BaKyyMe.

15. UnTencuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

16. [Mpuammn depma; onTHUecKas JJIMHA MYTH.

17. Yto takoe nunH3a? Kakas nuH3a Ha3piBaeTcsl ToHKOM? CoOuparoias JMH3a U
pacceuBaroias JIMH3a.

18. ®opmyna JIUH3HIL.

19. MUHarepdepennus cBera. Dusuyeckas TpUYMHA  WHTEPHEPEHITUH.
Korepentnsie BonHBI. PazHocTe (a3 npu HamoxkeHuu ABYX BOJH. WHTepdepeHims
CBETa IIPU HAJIO)KEHUH JIBYX KOI'€PEHTHBIX BOJIH.

20. ITpunmun Iroitrenca. BoaHoBol GppoHT; BOJIHOBASI TOBEPXHOCTb.

21. Jludpaxius cBeta, BUABI AUPPAKIUN; OOBSICHEHHE C MOMOIIBIO MPUHIUIIA
I'tolirenca.

22. Tloctpoenue 30H @penens. Audpakiys Ha KPyTJIOM OTBEPCTHH U HA KPYTJIOM
TTUCKE.

23. ludpaxuus OpayHrodepa Ha MEIH, YCIOBUS AUPPAKIUOHHBIX MAKCUMYyMa U
MUHHMYMa.

24. JludpaxiponHas pemieTka. YciaoBHsS Max W MIN ocBemieHHoCcTH. Yucio
TJIaBHBIX MAKCUMYMOB.

25. Jlucniepcus cBeta. Buibl CiekTpoB: TMHENYAThIN, MOJ0CATHIN, CIUIOITHOM.

26. [lornomenue ceera. 3akoH byrepa.

27. Paccesinue cBeta. 3akoH Panes.
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28. Ilnockomonsipu3oBaHHbIN cBeT. CTENeHb MOJISIPU3AINN E€CTECTBEHHOTO U
IJIOCKOMOJSIPU30BaHHOIO cBeTa. [IpoxokaeHue cBera 4epe3 OAHMH MOJSIPU3aATOp,
MHTEHCUBHOCTD MTPOLLIEIIEro cBeTa. 3aKoH Maitoca.

29. Ilonspusaius cBeTa NMPU OTPAKCHHH W TPEIOMIICHHHW HAa TPAHUIE IBYX
IUBIIEKTPUKOB. Yrona bprocrepa.

30. TenmoBoe U3My4YeHHe. DHEPreTUYecKasi CBeTUMOCTh Tena. McnyckaTenbHas u
HoTJIoaTeIbHast CIOCOOHOCTH.

31. A6comotHo uepHoe Teno. Cepoe Terno. 3akoH Kupxroda.

32. 3akoH Credana-bonpiMana. 3akoH cMmenieHus Buna.

33. ®opmyna [Tnanka. dotoaddext. Tpu 3akona BHemtHero ¢poTodddekTa.

34. ®opmyna DitHiITeHA 715 BHEHTHero hoTodddekra.

35. ®otoH. Macca, sHeprusi, umiyibc. OCHOBHbIE CBOMCTBA (POTOHA.

36. OnswiTel Pezepdopaa. SAnepuas mozaens aroma Pezepdopaa.

37. Crextp atoma Bogopoaa. Popmya bamemepa. [Toctynatsr bopa.

38. CBs3b 4acTOTHI U3ITyYEHHUS C YHEPTUSIMHU YPOBHEH MPH KBAaHTOBOM IE€PEXOIC.
I'maBHOE KBaHTOBOE YMCI0. OCHOBHOE M BO30YKJIEHHOE COCTOSTHUE aTOMA.

39. KopmyCKyIsIpHO-BOJTHOBOM JTyai3M CBOMCTB BelecTBa. J[iiHa BOIHBI 1O e
bporro.

40. CooTHolieHH€e HeomnpeneneHnocten [ elizenoepra. KBantoBsie uncia.

41. Cnun. CnuH anektpoHa. [Ipunnun 3anpera [Taymnu.

42. Ctpoenue siipa. DHEprus CBs3M B siipe. [[poTOHBI 1 HEUTPOHBI.

43. o,P,y-u3mydeHus.

Oopasey IK3aMeHaAUUOHHO20 Oulema
MMHUCTEPCTBO CEJbCKOI'O XO3SIHCTBA POCCUCKOM
OEJEPALINN
DenepaibHOE TOCYAAPCTBEHHOE 0K0/IKeTHOE 00pa30BaTe/IbHOE YUPEeKIeHUe
BbICLIEr0 00pa3oBaHMs
«CapaToBCKMH roCy1apCTBEHHbIH arpapHbIii YHUBEPCUTET
umenn H. . BaBusioBa»
Kagenpa Un:xxenepHas puzuka, 3J1eKTPOO0OOPYA0BAHUE U JIEKTPOTEXHOJIOTUHI
3K3AMEHAIIMOHHBIN BUJIET Ne 1

no nucuuruHe «mkenepHas puznkay

1. [upkyssiiusi BEKTOpa MarHUTHOM MHAYKIMKA B 10 3aMKHYTOMY KOHTYpY AJis
psIMOTO TOKa (BBIBOM). 3aKOH TMOJIHOTO TOKA JIJIi BEKTOpAa MarHUTHOW MHAYKIMHU B u
JUIS1 HAMIPSKEHHOCTH MarHuTHOTro nostst H.

2. Tonspuzaropsl. 3akoH Maitoca. THTEHCHBHOCTH CBETa TMOCIE TPOXOKICHUS
JBYX TIOJISIPOUIOB.

3. CBs3b 4aCTOTHI UBIYYCHHS C DHEPTUSIMH YPOBHEH MPH KBAHTOBOM IIEPEXO/IC.
I'maBHOE KkBaHTOBOE 4KCii0. OCHOBHOE M BO30YXKJICHHOE COCTOSIHUE aToMa.

4, M3 cMOTpPOBOTO OKOIIKAa TEYH H3JIydaeTcss MOTOK »Heprur 4 kJIk/MuH.
OnpenenuTs TeMIepaTypy MeuH, eclii IIOIaab OKOIIKa 8 cM2,

JlaTa

3aB. kadenpoit Tpymkun B.A.
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3.7. CutyanmoHHbIe 3a1a4M
CuryanmoHHbIe  3a7a4dl  TPEAHA3HAYEHBI IS BBISIBICHUS  CHOCOOHOCTH

o0Oy4aromuxcsl pemiarb XU3HEHHbIE MPOOJeMbl C TOMOIIBIO MPEIMETHBIX 3HAHUM,
KOTOpBIE OTHOCSTCS K TIOHATHIO METOAMYECKUX pecypcoB. OHU MO3BOJIAIOT
MPEACTABUTH NPEIMETHBIE U METANPEIMETHBIE PE3yIbTaThl 00PAa30BaHUS B KOMIUIEKCE
YMEHUH M HaBBIKOB, OCHOBAHHBIX Ha 3HAHUAX 3a CUET YCBOEHHS pPa3HbBIX CHOCOOOB
JesITeIbHOCTH, METOJ0B paboThl ¢ uHpopmainueil. Penienue cuTyallMOHHOM 3aaaduu
npeanojaraeT MOOWIM3AIMI0O HUMeEIIIHecss y oOydYarolmuxcsi 3HAaHUW U OMbITa,
MOJIyYEHHBIX B XO7¢ 0O0y4eHUs, a TakKe HACTPOEHHUS M BOJM JJIS PELICHUs 3aJaHHOU
npo0ieMbl — TO €CTh OBITb KOMIETEHTHBIM, UYTO OTPa)KaeT HJICOJIOTHIO0 BBEACHUS
HOBBIX 0Opa30oBaTelIbHBIX CTaHAAPTOB. PemaioTcs CcUTyallMOHHBIE 3aJladyd B
KOHTPOJILHBIX paboTax M OJ{HA U3 3a/1a4 U3JI0’KEHA B 9K3aMEHAIIMOHHOM OMIIETE.

[IpuMepbl CUTYallMOHHBIX 33134 IPEICTABICHBI B BUJIC PACYETHBIX 3aJaHUN:

Ne CuryanuoHHas 3ajgaya

1 | Omnpenenuth JNWHEHHBIE KWHEMATHYECKHE XapaKTCPUCTHUKH: TEpEMEIICHUE,
CKOPOCTbh, YCKOpPEHHE KOHKPETHOTO IBIDKYIIETOCS yCTpoicTBa. Paccumrarh ero
TOPMO3HOM Iy Th.

2 | OmnpenenuTh  YrjioBble KUHEMAaTHUYECHUE  XapaKTEPUCTUKU  BPAIAIOIIETOCS
YCTPOMCTBA: YroJl HOBOPOTA, YIJIOBbIE CKOPOCTh U YCKOPEHHE.

3 | OnpenenuTh JHUHEWHBIE KUHEMATHYECKUE XapaKTEPUCTHKU BpallarolIerocs
00BEKTa Ha OCHOBE €T0 Y3JIOBBIX XapaKTCPUCTHK.

4 | OnpenenuTs JWHAMHYECKHUE XapPaKTCPUCTUKH: CHIy, MOMEHT CWJI JUId
KOHKPETHOTO YCTPOMCTBA.

5 | PaccunTarh SHEPreTHUECKNE XapaKTEPUCTUKH KOJICOTIOIIETOCS Teaa

6 | Paccunrtarh XapakTEepUCTUKU MAarHUTHBIX MOJIEH

7 | OnpenenuTh XapaKTEPUCTUKHU JABUKEHUS MMPOBOJHUKOB U 3apSDKCHHBIX YACTHIL B
MAarHUTHOM TOJI€.

8 | Paccuurarp busndeckue BEJIMYMHBI, XapaKkTepU3yIoue SIBJICHUE
DIIEKTPOMATrHUTHON MHTYKITHH.

9 | PaccunTarh XapakTEPUCTUKHU AIEKTPOMATrHUTHBIX KOJICOAHMIA

10 | PaccuuTaTh u ommcaTh UTOT MHTEP(PEPEHIIMH KOTEPEHTHBIX BOJH, AU(PPAKIIAN H
TIOJISIPU3AIINH CBETA

11 | Onpenenuth XapakKTEPUCTHKHU TEMJIOBOTO U3JIYUCHUS

12 | PaccunTaTth XxapakTepucTUKH GoToHa, (POTOIIeKTpOHOB IIpH (hoTodhDeKTe.

4. Metoanueckue MaTepuaJibl, ONpeaessiionue npouexypbl OeHUBAHUS 3HAHUI,

YMEHHI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH,
XapaKTepu3yIMX 3Tanbl GopMHUPOBAHUA KOMIIETEHIIUH

4.1 IIpouexypsl OLlCHUBAHUS 3HAHUN, YMEHUIi, HABBIKOB
U (MJIK) ONBbITA JEeATEJTbHOCTH
Kontpons pesynbTaToB 00yueHusi OOydYalolIUXCsS, OTallOB U YPOBHSA
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dopMupoBaHus  KoMmmeTeHIM 1o  aucuuruinHe — «WHxeHepHas — ¢uzuka»
OCYIIECTBIISIETCS 4epe3 IMPOBEIECHUE BXOJHOTO, TEKYIIETO, PYOEKHBIX, BBIXOJHOIO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEITbHOW PAOOTHI.

@OopMBI TEKYIIEro, TPOMEKYTOUHOTO M HUTOIOBOIO KOHTPOJII U KOHTPOJIbHBIE
3aJlaHus JJIs1 TEKYIIEro KOHTpoJs pa3pabarhiBatoTcs Kadeapoit ucxons u3 creuuuku
JTUCIMIUTAHBL, U YTBEP)KJIAIOTCA HA 3aCEAaHUU Ka(eaphl.

4.2 Kputepum olleHKM 3HAHW i, YMeHH I, HABBIKOB U (MJIH) ONBITA IeATEIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIUI B Npolecce 0CBOCHNS
o0pa3oBaTeyibHOI MPOrPaMMBbI

Onurcanue MmKaabl OLEHUBAHUS AOCTHXKCHUS KOMIIETEHUMH MO JHUCLUIUIMHE
IIPUBEJICHO B TabmuIie O.

Tabnuua 6
YpoBeHb OtMmeTka o nATuOaUIbHOM CUCTEME Ornucanue
OCBOCHHS (3auer, 3K3aMeH)
KOMITCTEHIINH
6blCOKUIL «OTJIMYHOY» | «3a4TeHO» | «3aureHo | OOyuarouuiicss 0OHapy>KUJI BCECTOPOHHEE,
(oTIMYHO | cucTeMaThdeckoe M TIIyOOKOe — 3HaHUE
» y4eOHOro Marepuana, yMeeT CBOOOJHO

BBIIIOJHATh  3aJaHus, IPEIyCMOTPEHHbIE
IIPOrPaMMOii, YCBOWJI OCHOBHYIO JIUTEPATYpy
U 3HAKOM C JIOIIOJIHMTEJIBHOW JINTEpaTypoH,
PEKOMEHI0BAHHOM MPOTrPaMMOil. Kak
IIPaBUIIO, oOyuaromuiics IIPOSIBIISET
TBOPYECKHE CIIOCOOHOCTH B IOHHUMAaHHH,
M3JI0’KEHUU M MCIIOJIb30BAHUM MaTepuasa

bazoeuvlii «XOpOUIO» | «3auTeHo» | «3auTeHo | OOyuaronmiics OOHapyXWJ IOJHOE 3HaHUE
(xopo1o | y4eOHOr0 MaTepHuaya, YCIEIIHO BBIMOTHSIET
» NPEeJyCMOTPEHHbIE B MpOrpaMMe 3aJaHus,
YCBOMII OCHOBHYIO JTUTEpaTypy,
PEKOMEHI0BAaHHYIO B IPOrpaMMme
nopo2oewlil | KyIOBJIETBOP | «3a4T€HO» | «3aureHo | OOyuarouuiics OOHapy KU 3HAHUS
UTEIIbHO» (YZOBJIET | OCHOBHOIO y4eOHOro Mmarepuaia B o0beMe,
BOpUTENH | HEOOXOAUMOM JUIsl JajbHeiIeld y4eObl u
HO)» npeacrosied  pabotel 1o mpodeccun,

CIIPABIIICTCS C BBITOJIHEHUEM TPAKTHUECKUX
3aJJaHul, TPETyCMOTPEHHBIX MPOTPAMMOH,
3HaAKOM c OCHOBHOM JUTEpaTypoH,
PEKOMEHIOBAaHHOM MPOrpaMMOM, JTOMYCTUI
MOTPEITHOCTH B OTBETE HA 3K3aMEHE W TP
BBITIOJHEHUH 3K3aMEHAIIMOHHBIX 3aJaHui, HO
oOnamaer HEOOXOOMMBIMH 3HAHUSIMH UL WX

YCTpaHEHUs ozt PYKOBOJCTBOM
npenojiaBaTens
— «HEY/0B- «HE «HE OOyuaronuiics oOHapy>XKwi1 m1pooOensl B
JETBOPHU- 3a4T€HO» | 3aUTEHO | 3HAHUAX OCHOBHOIO Y4YeOHOro Marepuaia,
TEIBHO» (HeyloBJIET| JOMYCTUA  NPUHLIUINHAIBHBIE OIIMOKH B
- BBINIOJTHEHUH IPElyCMOTPEHHBIX

30




YpoBeHb OtmeTka Mo nATHOATUTHPHOM crcTeMe Onucanue
OCBOCHHS (3auer, aK3aMeH)
KOMIIETCHIINH

BOPUTEIIBH | IPOTPAMMOI  TIPAKTUYECKUX 3aJaHul, He

o) MOXXET  TPOJOKHTH  OOY4YCHHE WU
HPUCTYITUTH K npodeccHOHaTBLHON
JIESITEIIBHOCTH 1o OKOHYAHUU
o0OpasoBaTenbHON OpraHu3aluH 0e3
JIOTIOJTHUTEIIbHBIX 3aHSATUI

4.2.1. Kputrepum OLEHKH YCTHOIO OTBeTa TMPH TeKylleM KOHTpoJie H
MPOMEKYTOYHOM aTTECTAUU

[Ipu oTBeTE HA BONPOC OO0YUAIOIIUNCS TEMOHCTPUPYET:

3HAHMA: OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS ((DU3UKH, B TOM YHCIE (PU3NIECKHE
OCHOBBl MEXaHHWKH, MOJCKYJSIPHOH (U3UKKM W TEPMOIAWHAMHUKH, JJICKTPUUECTBA M
MarHeTu3Ma, OINTHKH, aTOMHOW M sIEepHOW (U3UKH), METOABl MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICITUPOBAHMS, METOIbI HCCIICIOBAHUS;

YMEHUsI: TIPUMCHITh CBOM 3HAHUS B PEIICHUHM €CTECTBEHHOHAYYHBIX IPOOIIEM,
BO3HHMKAIOINX B XOAC CBOCH MNPOQPECCHOHAIBHONH JESITCIBHOCTH  (CTPOUTH
MaTeMaTU4YeCKue  MoJAeNu  (PU3NYECKUX  SIBJICHUH, MPOBOAUTh  (U3HUUECKUE
AKCIIEPUMEHTHI);

BJajiecHHe HABbIKAMM: Pa0OThl C COBPEMEHHOW HAay4YHOW HHCTPYMEHTAIbHOU
0a30ii, OCHOBHBIMU (PU3MUYECKUMHU METOJAMH aHajIu3a M pacueTa TEXHUYECKUX
YCTPOWCTB

Kpurepnu o1ieHKHM YCTHOT0 0TBETa

OTJIMYHO oOy4aroLuiics 1eMOHCTPUPYET:
- 3HaHUE 3aKOHOB MEXaHUKHU, MOJIEKYJIIPHON (DU3MKH, dJEKTpUYeCTBa U
Marb"oeTus3ma, OIITHUKHU, IIPaKTUKA MMPUMCHCHU A Mmarepuaia,

UCUEpIIbIBAIOIIE U TIIOCJIEAO0BATENIbHO, YETKO M JIOTMYHO H3JlaraeTt
MaTepHall, XOpoIlo OPUEHTUPYETCsI B MaTepuaie, He 3aTPYIAHSETCS C
OTBETOM IIPU BUAOU3MEHEHUH 3a/1aHUM,

- yMEHHE pemarb 3aJaud Ha OCHOBHBIE 3aKOHBI MEXaHUKH,
MOJIEKYJIIPHOM ~ (PU3MKH, 3JIEKTpUYECTBA W MarHeTH3Ma, OITHKH,
aTOMHOW W sAJepHOW (PU3HMKH, HCIONB3ys COBPEMEHHBIE METOABI U
NoKa3aTeau TaKOM OLIeHKH;

- yCHemIHOE M CHCTEMHOE BIIQJICHWE HAaBBIKAMH YTEHUS W OIECHKHU
JAHHBIX, JOKYMEHTOB, HH(pOpMAalMKM TNpPU H3YYEHUH (PU3HUECKHX
MPUHLIMIIOB paboThl (U3MUECKOro MasTHHKa, MasiTHuKa ObepbOeka,
AIIETPOU3MEPUTENBHBIX ~ TPUOOPOB, TEPMOMAphl,  BIEKTPUUECKUX
L[eTei, CHEKTPOCKona

Xopo1Io 00yYaroIuics 1EMOHCTPUPYET:

- 3HAaHME MaTepuaja, He IOIyCKaeT CyIeCTBEHHbIX HETOYHOCTEN;

- B IIEJIOM YCIIEUIHOE, HO COJepKallhe OT/AeIbHbIe MpoOeNbl, YMEHHE
pemiath 3aJaud HA OCHOBHBIE 3aKOHBl MEXAHWKH, MOJIEKYJIIPHOMN
¢bu3uKHU, SIEKTPUYECTBA U MarHeTU3Ma, ONTHUKU, aTOMHOU U SAEpHOM
GU3MKYM, HCMONb3ysl COBPEMEHHBIE METOJAbl W IOKa3aTelu TaKou
OLICHKY,
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B IEJIOM YCIEIIHOE, HO CcoJepiKaliee OTAETbHbIe NpoOenbl HIn
COIIPOBOXKJAIOILEECS] OTJENbHBIMA OIIMOKAMU BIIAZICHUE HABBIKAMU
YTEHUS M OLICHKH JaHHBIX, JJOKYMEHTOB, HH(POPMALMU NPU U3YUCHUU
¢u3nyeckux  NPUHUMIOB  pabOThl  (U3UUECKOro  MasTHHKA,
AIIEKTPOU3MEPUTENIBHBIX ~MPUOOPOB, TEPMOMAPBI, DIEKTPUUYECKHUX
LIenel, CIEKTPOCKOIa

YAO0BJIETBOPUTEJIBHO

00y4JaromUNCs JEMOHCTPUPYET:

3HaHHUA TOJBKO OCHOBHOTO Marepuaja, HO HE 3HaeT JAeTajei,
JIOITyCKaeT HETOYHOCTH, JOMYCKaeT HETOYHOCTH B (OPMYJIHPOBKAX,
HapyliaeT  JIOTUYECKYI0  IIOCIENOBATCIBHOCTb B U3JIOKEHUH
IIPOrpaMMHOI0 MaTepHUaa;

B LIEJIOM YCIENIHOE, HO HE CHCTEMHOE YMEHHE pellaTh 3aJa4d Ha
OCHOBHBIE 3aKOHBI MEXaHUKH, MOJIEKYJIAPHON (DU3KKH, SIEKTPHUUECTBA
U MarHeTus3Ma, ONTHKHM, aTOMHOW M sJepHOW (U3UKHU, HCIIOJNB3YS
COBPEMEHHBIE METO/IbI U IT0KA3aTEIN OLEHKH;

B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABbIKAMM YTCHUS U
OLICHKM JaHHBIX, JIOKYMEHTOB, HH()OpPMalMd TpH H3YUYCHUH
¢u3nyeckux  NPUHUMIOB  pabOThl  (U3UUECKOro  MasTHHKA,
AIIEKTPOU3MEPUTEIbHBIX NPUOOPOB, TEPMOMAPBI, IINEKTPUUECKUX
LIenel, CIEKTPOCKOIa

HEYAOBJIETBOPUTECJIBbHO

oOyyJarouics:

HE 3HAeT 3HAYMTENbHOM YacTH NPOrpaMMHOrO MaTepuana, IUIOXO
OPUEHTHPYETCSI B 3aKOHaX MEXaHUKH, MOJIEKYJSIPHOH (U3MKH,
AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKH, aTOMHOW U s7epHON (PU3HKH,
HE 3HAaeT MPaKTUKy [PUMEHEHUs  MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OLIMOKH;

HE YMEET MCIOJIb30BaTh METOABl M IpPUEMBbl pElIaTh 3aJauyd Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJIAPHON (DU3HKH, 3TEKTpUUECTBA
M MarHeTu3Ma, ONTHUKH, JONYCKAaeT CYIIEeCTBEHHbIE OLINOKH,
HEYBEPEHHO, c 00JIBIIUMU 3aTpyAHEHUSMU BBINOJIHSET
CaMOCTOSTEIIbHYIO pabory, OOJBITUHCTBO 3a/IaHUH,
IPEIyCMOTPEHHBIX MPOTrPaMMON AUCHUIUINHBI, HE BBIOJIHEHO;
oOydaromuiicss He BJIaJIe€T HaBbIKAMU YTEHUS U OLIEHKH JaHHBIX,
JIOKYMEHTOB, MH(OpManMu MpHU U3y4YEeHUH (PU3NYECKHX MPUHIUIIOB
paboThl (HPU3MUECKOr0 MasiTHUKA, 3JIEKTPOU3MEPUTENBHBIX MPUOOPOB,
TEPMOIIApbI, JIEKTPUYECKUX LENEH, CIEKTPOCKOMNa, JOIyCKaeT
CYLLIECTBEHHbIE OLIMOKH, C OOJIBIIMMHU 3aTPYAHEHUSMH BBIIOJIHSIET
CaMOCTOSITENIbHYI0O ~ pa®oTy,  OOJBIIMHCTBO  HPEAYCMOTPEHHBIX
IIPOrpaMMOM TMCIUIUIMHBI HE BBIIOJIHEHO

4.2.2. Kputepuu olleHKH A0KJIaaa

[Ipu moaroroBke A0KIaMa O0YHAOIIUIICS TEMOHCTPUPYET:

3HAHUSA: B PEIICHUHN KOHKPETHBIX TEOPETUUECKUX, TPAKTUUECKUX 3a]1ay,
YMEHHUsI: OBJIQJICHHE TEOpHEH, paboTa ¢ JIUTEPATypPHHIMH WCTOYHHKAMHU, aHAIN3a U
0000111eH1s MaTepHaa,
BJIaJleHHEe HABBIKAMU: BEJICHUS CAMOCTOSITEILHOM pabOThl, pabOTHl C MOUCKOBHIMU

CHUCTCMaMU.

Kpurepuu oueHku 1oxkaaaa
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OTJINYHO 00yYaroIuics 1EMOHCTPUPYET:

- BBITIOJTHEHUE BCEX TPEOOBaHMIA K JOKIIAY,

- o0003HavyeHue npodIeMbl 1 000CHOBaHUE €€ aKTYaIbHOCTH,

- KpaTKU{ aHaj W3 pa3jMyHbIX TOYEK 3PCHHs Ha paccMaTpUBAEMYIO
npobIeMy M JIOTHUECKOE U3JI0KEHNE COOCTBEHHOH MTO3UITUH,

- (opmyIMpOBKY BBIBOJIOB,

- TIOJIHOE PACKPBITUE TEMa,

- co0OmroieHne TpeOOBaHMi K BHEITHEMY O(OPMIICHHIO,

- TpaBWJIbHBIC OTBETHI HA JIOMOJHUTEIHHBIC BOIPOCHI

XOpo1Io 00y4arouiics: 1IeMOHCTPUPYET:

- BBINOJIHEHNE OCHOBHBIX TPEOOBaHUI K OKIJIQAy U €ro 3alluTe,
HO IIpM 3TOM JIONYIIEHBl HEAOYEThl, B YAaCTHOCTH, HMEIOTCA
HETOYHOCTH B H3JIOKEHUU MaTepuana; OTCYTCTBYET JIOIMUecKas
MIOCJIEIOBATEIbHOCTD B CYKJICHUSAX;

- yIyIIeHus: B 0hOpMIICHUHY;

- HEIOJIHBIE OTBETHI HA JIONOJHUTEIbHbIE BOIPOCHI IIPU 3AILUTE

YAOBJIETBOPUTEIHHO 00yYaroIHiCst TEMOHCTPUPYET:

- CYLIECTBEHHBIE OTCTYIUIGHHS OT TpeOOBaHWH K JOKJIady, B
YAaCTHOCTHU: TeMa OCBEIICHA JIUIIb YaCTHYHO;

- (bakTHuecKkue OMMOKM B COAEP)KAaHWU JOKJaJa WM MPU OTBETE Ha
JOINOJHHUTCIIBbHBIC BOIIPOCHI

HeYy/10BJIETBOPHUTEJIHHO oOyJaromuincs:

- He BBINOJHUI OCHOBHBIE TPEOOBAHUS, IPEABIBISIEMBIC TI€JarOTOM K
JOKJIay,

- He BBIITOJIHUJI HAy4YHO-TEOPETUUYECKOE u MPaKTUYECKOE
pPacCMOTPEHHE TEMBI JOKJIa1a

4.2.3. Kputepum olleHKH BBITIOJHEHUSI KOHTPOJIbHBIX PadoT

[Ipu BBINOJTHEHUU KOHTPOJIBHBIX Pa0OT O0YYAIOIIHMIICS 1EMOHCTPUPYET:
3HAHUSI: (DYHIAMEHTAJNbHBIX HAYUYHBIX [OHATHI, TEOPUIO KJIACCUYECKOW H
COBpPEMEHHOI (pU3uKH,
YMeHMsI: pelaTh 3aJaud NpopecCHOHATbHON HAIpPaBJIEHHOCTH, JENaTh MPOCTEUIINe
OLIGHKH U pacueThl Ui aHaiu3a NpopecCHOHaNbHbIX 3a/1a4,
BJa/IeHHe HABBIKAMHU: TpUEMaMU U METOJUKAMU DEIIEHUS KOHKPETHBIX 3aJau U3
pa3IUYHBIX o0NacTelt HU3HUKH.

Kpurepuu ouieHKH BbINOJHEHU KOHTPOJIbHBIX padoT

BbICOKUI YPOBeHb | O0yYaOIIHUICSI TeMOHCTPUPYET:

(oTaIMYHO) 3HaHUA: (yHIaMEHTAIbHBIX HAYYHBIX TIOHATUN, TEOPUIO KIACCUYECKON 1
COBpPEMEHHOW (DU3UKH, MCUEPIBIBAIONIE W TOCIEIOBATEIHHO, YETKO H
JIOTUYHO H3J1aracT MaTepual;

- YMEHHS: pemiaTh 3a7a4u npodecCHuoHATBHOW HAMPaBICHHOCTH, JEaTh
MPOCTEHIINE OIIEHKHN U PacueThl Jis aHann3a MpodeCcCHOHATbHBIX 3a/1a4,
- BJIAJICHUE HABBIKAMH: MPHUEMAMH U METOJUKAMU PEIICHUSI KOHKPETHBIX
3a]1a4 U3 pa3IUYHbIX 00JacTel Gu3uKy.

NPOABHHYTBIH YPOBEHb | 00YYarOIIMICS TEMOHCTPUPYET:

(xopomo) - 3HaHMA:  (YHOAMEHTAJIBHBIX  HAyYHBIX  TOHATHH,  TEOpHUIO
KJIACCUYECKONW M COBPEMEHHOH (PU3MKH, HE JONMYyCKaeT CYIIECTBEHHBIX
HETOYHOCTEH,
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- B IEJIOM YCIIEIIHOE, HO COJIEpKaIlfe OTACIbHBbIC MPOOEIbl YMEHUS:
pemath  3amaud  MPO(ECCHOHATLHOW  HANpABICHHOCTH,  JIENaTh
MPOCTEHIIINE OIICHKHU M PacueThl I aHaIi3a MpodeCCHOHATBHBIX 3a/ad,
- B IICJIOM YCIICNIHOE, HO COJICPIKaIlIe OTICIbHBIC MPOOEIbl BIIaICHHIE
HaBBIKAMU: MPUEMAMH M METOAMKAMHU PEIICHUS KOHKPETHBIX 3a7a4 W3
pa3IMYHBIX 00sacTel (HU3UKH.

NOPOroBbIN YPOBeHb | O0YYarOIUICs TEMOHCTPUPYET:

(YAOBJIETBOPHTEJIBHO - 3HaHMA:  (QYHOAMEHTAJIbHBIX  HAy4YHBIX  IIOHATHH,  TEOpuro
KJIACCUYECKON M COBPEMEHHOMN (PH3HKH,

- B LEJIOM YCHEIIHbIE, HO HE CUCTEMHBIC YMEHHA: pEIIaTh 3a7adu
npoeCCUOHATbHON HAIMPABICHHOCTH, JIEaTh NPOCTEHIINE OICHKH M
pacueTsl JUIsl aHaJIn3a IpoecCHOHATIBHBIX 3a/ad,

- B LIEJIOM YCIICIIHOE, HO HE CHUCTEMHOE BIIAJICHUE HAaBbIKAMU:
IIpUEMAMH M METOJMKAaMM PELICHHs KOHKPETHBIX 3aJad M3 Pa3JInYHbIX
obnacTeil (HU3HKH.

HHKe MOPOroBoro | oOyyaronmuiics He JEeMOHCTPUPYET

YPOBHS - 3HaHUA: (yHIaMEHTAJIbHBIX ~ HAy4YHBIX  [OHATUH,  TEOPHUIO
(Hey/10BJIETBOPHUTEJIbHO) | KJIACCUYECKON M COBPEMEHHOMN (PU3HKH,

- yYMeHHs: pemaTh 3a1aud  NpopeCcCHOHATHHONW HAINPaBICHHOCTH,
JienaTh MPOCTEHIINE OLIEHKU U pacyeThl JJIs aHainHu3a Npo(ecCHOHaIbHBIX
3aj1ad,

- BIAJCHHE HaBBIKAMU: IIpUeMaMM M  METOJUKAMU  PEIICHUs
KOHKPETHBIX 33/1a4 U3 PA3JIMYHbIX 00sacTel (HU3HKH.

4.2.4. Kputepuu OlleHKH BBINMOJHEHNSI TECTOBBIX 3aJaHUI

BrImosHsst TecToBbIC 3aaHusI, 00yJarONTUHACS IEMOHCTPUPYET:

3HAHHUA: OCHOBHBIE 3aKOHBI MEXaHUKH, MOJICKYJISIPHOM bu3uKmy,
TEPMOJUHAMUKHU, DJICKTPOJIUHAMUKH, TEOPETUUECKUE U DKCIEPUMEHTATbHBIE METOIbI
UCCJIEIOBAHUM B (PU3KKE, METOJIBI pacyeTa (PU3NYECKUX BEJTUYMH;

YMeHMsI: IPUMEHATh CBOW 3HAHUSI B PEIICHUM TECTOBBIX 3aJlaHUl HA OCHOBHBIC
3aKOHBI MEXaHUKH, MOJICKYJISIPHOU (PU3UKU, TEPMOAUHAMUKH, SJIEKTPOIUHAMUKY;

BJIaJleHHEe HABBIKAMH: MPUMEHCHUS TEOPETHUUECKUX 3HAHUW JJIsl peIIeHUus
TECTOBBIX 3aJaHUM.

Kpurepuu olleHKHU pelieHUs TeCTOBBIX 3aJaHUI

OTJIMYHO 00yyYaroIuics: 1EMOHCTPUPYET:

- 3HaHHUE 3aKOHOB MEXaHUKHU, MOJIEKYJSIPHON (U3UKU, TEPMOJIUHAMUKH,
XOpOILIO OPUEHTHUPYETCS B MaTepualle, HE 3aTPYIHSAETCS C OTBETOM
IIPY BUJOM3MEHEHNH 3a/1aHU;

- YMEHHME pemarb 3aJadyd  Ha  OCHOBHBIE 3aKOHbI MEXaHUKH,
MOJIEKYJISIPHON (PM3UKU U TEPMOAMHAMHUKH;

- YCIEIIHOE U CUCTEMHOE BIIAJICHUE HABBIKAMU YTCHUS U OLICHKHU
JTAHHBIX, TOKYMEHTOB, HHPOPMAIMH NIPU PELICHUH TECTOBBIX 3a/laHui

XOpo1Io 00yyYaroImuics: 1EMOHCTPUPYET:

- 3HaHHUE MaTepHasa, He JOIyCKaeT CYyLIECTBEHHbIX HETOUHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COEpKallhe OT/AeIbHbIE MPOOeNbl, YMEHHE
pemats TECTOBbIE 3aJaHMsl Ha OCHOBHBIE 3aKOHbl MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKH, TEPMOIUHAMUKH;

- B IIEJIOM YCIIEIIHOE, HO COJIepKalllee OTIENbHbIE NpOoOesbl MU
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COTMPOBOXKIAIOIIECECS OT/IEIHHBIMUA OIIMOKAMU BIIAJICHUE HABBIKAMU
YTEHUS W OICHKU JAaHHBIX, JOKYMEHTOB, HH()OPMAIIUU TIPU PEIICHUN
TECTOBBIX 3aJIaHUN

Y/IOBJIETBOPHUTEJIbHO 00ydJaronuics 1eMOHCTPUPYET:

- 3HAHMS TOJBKO OCHOBHOIO MaTepuajia, HO HE 3HAeT JeTaleH,
JIOTTyCKaeT HETOYHOCTH;

- B IIEJIOM YCIICIIHOE, HO HE CHUCTEMHOE YMEHHUE pellaTh TECTOBbIC
3aJlaHWsl HA OCHOBHBIC 3aKOHBI MEXAaHHMKH, MOJCKYJISIPHOW (PHU3UKH,
TEPMOJIMHAMUKH;

- B IIEJIOM YCIICIITHOE, HO HE CUCTEMHOE BJIaJCHUEC HaBBIKAMH UTCHUS U
OIICHKH JAaHHBIX, TOKYMEHTOB, HHPOPMAIIUU TIPU PEIICHUU TECTOBBIX
3aJaHui

HEYI0BJIETBOPUTEJIBLHO | 00yYaromuncs:

- HE 3HAET 3HAYUTEIIBHOM 4YacTU IPOrpaMMHOIO MaTepHalla, IUI0XO
OPUEHTHPYETCSI B 3aKOHaX MEXAaHUKH, MOJIEKYJSIpHOH (U3MKH,
TEPMOJUHAMUKUY,

- HE yMEeT UCIIOJIb30BaTh METObI U IIPUEMBI pelIaTh TECTOBBIEC 3aJaHUs
Ha OCHOBHBIC 3aKOHbl MEXaHUKH, MOJEKYJIIpPHOH  (u3uky,
TEPMOJIMHAMHKH, JIOMyCKAET CYIIECTBEHHBIE OINOKHY;

- oOyuarouuiics He BiajJeeT HaBbIKAMM YTEHUS M OLIEHKU JaHHBIX,
JTIOKYMEHTOB, HH()OpMAIIMH [TPHU PEUICHUN TECTOBBIX 33aJaHUN

4.2.5. Kputepun olleHKH pellleHusi CHTYAIlHOHHOM 3a1a4u

[Tpu pemieHnn CUTyallMOHHOM 3a7a4n 00y4arOIUIICs 1EMOHCTPUPYET:

3HAHMSA: TEOPETUUECKUE NOJIOKEHHUS ITPEANIOIATaeMOr0 PEIIEHNs] CUTYallMOHHOM
3a/1a4M, B3aUMOCBS3b MCXOAHBIX JAHHBIX C MOJYy4Ya€MBIM PE3YyJbTATOM, METOHOJIOTHIO
IIPUHATHS PEIICHUN B KOHKPETHOM CUTYyalluu;

yMeHusi: oTOUpaTh MHPOPMALIMIO, COPTUPOBATH €€ JJI PELICHUs] CUTyalluOHHOU
3a/layd, BBISBIATH KIIOUEBBIE NPOOJIEMBbI, BBIOMpPATh ONTUMAJIbHOE pEIICHUE W3
BO3MO>KHOM COBOKYITHOCTH PELIEHUN;

BJa/IcHHEe HABBIKAMM: TMPUMEHEHHUS TEOPETUUYECKUX 3HAHUW [JIsl pEeLIeHUs
KOHKPETHOM CUTYallMOHHOM 3a/1a4M Ha ITPAKTHUKE.

Kpurepuu oueHku 3¢ (peKTUBHOCTH PeLICHUs] CUTYAMOHHOM 3a1a4HU

OTn4HO o0y4aronuiicss AeMOHCTPUPYET:

— IIPaBUJIBHBIN OTBET HA BOIIPOC 3aJa4H;

— OJIPOOHO, TIOCTIEI0BATENBHO, TPAMOTHO OOBSCHEH X0/ €€ PeLICHHS;

— pelIeHue MOAKPEINICHO CXeMAaTHISCKUMHU N300paKCHUSIMH 1
JEMOHCTpAIHSIMU;

— TIpaBUJILHOE M CBOOOHOE BlIaJieHHnEe TPO(PEeCCHOHAIBHON
TEPMHUHOJIOTHEH;

— HpaBI/IJ'II)HBIe, YCTKHUC U KpaTKI/Ie OTBECTHI HA JOIIOJITHUTCIBHBIC BOHpOCBI.

Xopoo 00yYaroIuics IEMOHCTPUPYET:

— IIPaBUJIBHBIN OTBET HA BOIIPOC 33a4H;

— XOJI pelIeHus oApo0eH, HO HEAOCTATOUHO JIOTHYCH, C CUHHYHBIMU
OHH/I6KaMI/I B ACTATIAX, HeKOTOpI)IMI/I 3any,Z[HeHI/I${MI/I B TeOpeTI/I‘ICCKOM
000CHOBAHHH;

— CXEMaTUYECKUX N300paXEeHUSIX U JEMOHCTPALIUAX MPUCYTCTBYIOT
HE3HAYMTELHEBIC OIMNOKH M HETOYHOCTH;
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— OTBEThl Ha JOMOJHHUTEIbHBIE BONPOCHI BEpPHBIC, HO HEAOCTATOYHO
YETKHE U KPAaTKHUE.
Y10B/1€TBOPUTEIBHO oOyuJaronuiics JeMOHCTPHUPYET:
— OTBET Ha BOIIPOC 3aJa4uH JIaH NMPaBUIILHO,
- o0bsCHEHUE xoza peleHus HEJI0CTaTOYHO TOJTHOE,
HENoCJleq0BaTelbHOe, ¢  OIKOKamMu, cIabbIM  TEOPETHUYCCKHM
000CHOBAHHEM,;
— CXeMaTH4ecKue H300pakeHHs M JIEeMOHCTpaudd Ju00 OTCYTCTBYIOT
BOBCE, TUOO colep)kaT NPUHIIUIUATBHBIE OIIUOKY;
— OTBETBl Ha JOMOJHUTENbHBIE BOMPOCHI HEAOCTATOYHO UETKHE U
cofiep)kaT OIKUOKU B JeTalIsIX.
HeynoBaeTBopuTeJLHO | O0yYarOLIMncs:
— OTBET Ha BONIPOC CUTYALIMOHHOM 3a/1a4H JIaH HENPABHUIIBHO.
Paszpabomuuku: cmapwuii npenooasames, Poistcosa E.B. L
,..// - / (noanuce)
oouenm, Kouenaeecxkan K.B. ' ’)/ g
(noamnuce)
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