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

B pesynbrare uzydenus mucturuiniabel « MHxeHepHas ¢usmnkay oOyvaronimecs, B
cootBeTcTBUM ¢ PI'OC BO mno nanpasnenuto noarotoBku 35.03.06 ArpouHkenepus,
YTBEPKICHHOTO MpuKa3oM MuHuctepcTBa oOpasoBanus u Hayku PD ot Ne 813 or
23.08.2017, bopMupytoT cieayrone KOMIETEHIINM, YKa3aHHbIe B Tabsumiie 1.

Tabnuna 1
@opMupoBaHUE KOMNETEHIHIT B mpolecce H3yYeHUs TUCIUTTHHbI
«HHkeHepHasi puznka»
Kommerenus Nupukaropel Drarsl Bunnl OrneHoyHbIe
JOCTUKEHUS dbopMupoBaHust | 3aHATHH IS CpeacTBa Juist
KOMITCTCHITHHA KOMIICTCHIIMH B | ()OPMHUPOBAHH | OIICHKH YPOBHS
mporecce s c(hOpMUPOBAHHOCT
ocsoeunda OIIOII | koMmmereHIUU U KOMIIETEHIINU
(cemectp)
Kon HaunmenoBanu
e
1 2 3 4 &) 6
VK-1 Crocoben VK-1.2 2,3 JIEKIIWH, JIOKJaJl, TECTOBEIE
ocymectBiATh | OcyuiecTBiser 1a00paToOpHbI | 3aJlaHus,
TIOHCK, TMIOWCK, € 3aHATHUs naboparopHas
KPUTHYECKUM | KPUTHYECKUHI pabora,
aHaIu3 U aHaJIU3 U CUHTE3 KOHTPOJIbHAS
CUHTE3 uHpopmanuu, pabota, TecTOBbIE
uH(popMaluY, | IPUMEHSET 3a/laHusl,
MIPUMCHSIT CUCTEMHBIT co0eceoBaHnE
CUCTEMHBII MOAXOJT AJIs
TTOAXO, ISt perreHus
peuieHus MOCTaBIIEHHBIX
MMOCTABIICHHBIX | TIPHKIIATHBIX
3aaq 3aJa4 B
arpOMHKEHEPHH C
HCIOJIb30BaHNEM
3aKOHOB (PM3UKHU
[Ipnmeuanue:
Komnerenuust VYK-1 — Takke QopMmupyercs B  XOA€ IPOXOKICHUS

03HAKOMUTEJLHON MPAKTUKU (B TOM YHCJIEC TMOJTYUYECHHE MEPBUYHBIX HABBIKOB HAy4YHO-
UCCIIEI0OBATEILCKON pabOoThl), BHITIOJHEHHS U 3allIUThI BBHITYCKHOW KBaTU()UKAIIMOHHON
padoTHI.

HepequL OICHOYHBIX MaTepI/IaHOB
Tabnuma 2



Ne HaumenoBanue KpaTkas xapakreprcTUKa OLIEHOYHOTO IIpencrasinenue
I/ | OLIECHOYHOr'0 MaTepuala MaTepuaia OLICHOYHOI'O CPEJCTBA B
OM
KOHTpOJIbHAs paboTa CPEICTBO NNPOBEPKH YMEHUH IPUMEHATH | KOMILIEKT

MOJIYYCHHBIC 3HAaHUS JIS pCUHICHUA
3aaa4 OIpE€ACICHHOI'O THIIA I10 pasacity
HJIM HCCKOJIBKMM pa3aciiaMm

KOHTPOJIbHBIX 3aIaHUI
10 BapyaHTam

JIOKJIaz

HPOIYKT CAMOCTOSITEIBHOM PaboThI
CTYJICHTA, NIPEACTABIISIONIUN cCOO0M
yOJIMYHOE BBICTYILUICHUE IO
IPE/ICTABICHUIO TIOTYYSHHBIX
pe3yJIbTaTOB PELICHHS ONPEICIICHHON
y4eOHO-TIPaKTHYECKOH, ydeOHO-
MCCIIC/IOBATEIIbCKOW HIIH HAYYHOH TEMbI

TEMBI JOKJIaJ0B

nabopaTopHas pabota

CPEICTBO, HAIIPABJIEHHOE HA U3YYCHHE
IIPAKTUYECKOr0 X0/1a T€X WJIH UHBIX
IIPOLIECCOB, UCCIICIOBAHNUE SABJICHUS B
paMKax 3alaHHOU TE€MBI C IPUMEHEHUEM
METO/I0B, OCBOCHHBIX Ha JICKLIHSX,
COIIOCTABJICHUE ITOIYYEHHBIX
Pe3yIbTAaTOB C TEOPETUIECKUMHU
KOHLICTILUAMU, OCYLICCTBICHUE
WHTEPIPETALMH IT0JTyYEHHBIX
pe3yabTaToOB, OLICHUBAHUE
IIPUMEHHUMOCTH IIOJIyYEHHBIX
pe3yabTaTOB Ha IIPAKTUKE

nabopaTtopHbIe pabOThI

TECTUPOBAHUE

METO/1, KOTOPBIN MO3BOJISIET BHISIBUTD
YPOBEHb 3HAHUI, YMEHUIN U HABBIKOB,
CIIOCOOHOCTEN M IPYrHX KayecTB
JIMYHOCTH, a TAK)KE UX COOTBETCTBHUE
OTpe/IeTIEHHBIM HOpMaM ITyTeM aHaIn3a
CIoco00B BHITIONHEHUS 00YUYaIOITIMUCS
pslla CrielMaIbHbIX 33JIaHUI

0aHK TECTOBBIX
3aJaHuN

cobecenoBanue

CPEACTBO KOHTPOJISl, OPTAaHU30BAHHOE
Kak cIreruajibHas Oecena
MeAarorn4eckoro paboTHUKA C
00yJaronMMcs Ha TEMBbI, CBSI3aHHBIE C
M3y4aeMON JUCLHUILUIMHOW U
paccUMTaHHOM Ha BBIACHEHHE 00bheMa
3HaHU oOydaromierocs mo
OTIPENICTIEHHOMY pa3Jiey, TeMe,
npobieme U T.I1.

BOIIPOCHI IO TEMaM

TV CITATIIINHEI

- IEPEYEHB BOIIPOCOB

JIJISI BXOJTHOT'O

KOHTPOJIA

- TEpEeYeHb BOMPOCOB
JUIsL yCTHOTO OITpoca

3aJIaHUS JIIIS

CaMOCTOSITEIbHOM

paboTHI

HporpaMMa OIlCHUBAaHUA KOHTpOJ’II/IpyeMOﬁ AUCHUIIJINHBbI

Tabauua 3




Kon

Kontponupyemsie .
No Tpasz[eﬁzl KOHTPOJUPYEMOUH HaumenoBanue
n/m p KOMIIETEHITNH (WJIH OILICHOYHOT'O CPEJICTBA
(TeMBI TUCITUTIIIUHBI )
€e 4acTu)
1 2 3 4
1 | ®usnveckue OCHOBBI
nabopaTopHas paboTa, codeceoBaHNe
MEXaHHUKHU
2 | OCHOBBI JTMHAMUKHI nabopaTopHas paboTa, codeceloBaHNe
3 | Mexanunueckue
naboparopHast pabota, cobecenoBanue
KoJieOaHHS U BOJTHBI
4 | Monekynsipaas pusuka naboparopHas paboTa, KOHTpoJIbHAs paboTa,
co0eceroBanue
5 | OCHOBBI TEPMOJIMHAMUKH nabopaTopHas paboTa, KOHTpOJIbHas padboTa,
cobeceioBaHuE
6 | DaekTpocTaTrka nabopaTopHas paboTa, codeceloBaHNe
7 | IlocTostHHBI! YK-1 naboparopHas paboTa, KOHTpOJIbHAs paboTra

SHeKTpI/I‘{eCKI/Iﬁ TOK TCCTOBBIC 3aJaHUA, JOKIAN, CO6€C€I[OBaHI/Ie

8 | DnekTpoMarHeTusM naboparopHasi paboTa, KOHTpOJIbHAs paboTa,

co0eceloBaHue
9 | Onruka nabopaTopHas paboTa, KOHTpOJIbHas padoTa,
co0eceloBaHue
10 | KBanroBas npupoja
nabopaTopHas paboTa, cobeceioBaHNe
W3ITYUYCHHS
11 | DnemeHTHI KBaHTOBOM

nabopaTopHas paboTa, KOHTpOJIbHas padoTa,

¢bu3nku, QU3NKU aTomMa u
JOKJIaJ], coOeceoBanue

aTOMHOTO si/Ipa

Onucanue nokasarese 1 KpUTepueB OLCHUBAHUS KOMIIETCHIMI 10 IMCHUILIMHE
«HkeHepHast pu3vKa» Ha pa3jIMYHbIX dTanax ux GopMuUpoBaHus,
ONMCAHME KA OLleHUBAHUS

Tabnuua 4
Kon NHnnkaTopsl [Tokazarenan U KpUTEPUH OLICHUBAHMSI PE3YJIbTaTOB O0yUYEHUS
KOMIIETEHIIM | JIOCTHKEHUS HIDKE IOPOTOBBIM | IPOABUHYTHIN BBICOKUI
U, OTaIbl KOMIIETEHINH IIOPOTrOBOTO YpOBEHb YpOBEHb YpOBEHb
OCBOEHUS YPOBHS (ynoBietBopu (xopo110) (oTIMYHO)
KOMIIETEHIIN (HeynoBneTBOpU TEJIBbHO)

u TEJIHHO)

1 2 3 4 5 6
VK-1, YK-1.2 oOyuaromuics oOyuaromuiic | oOydaromuiic | oOyJaronuic
2 cemecTp Ocy1uecTBIIsIET | HE 3HAET b s o

TIOUCK, 3HAYUTENIbHOMN JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
KPUTHYECKUH | 4acTu €T 3HaHUS €T 3HaHUe €T 3HaHHe
aHaJIN3 U IIPOrPaMMHOTO TOJIBKO MaTepuaisa i | 3aKOHOB
CUHTE3 MaTepuarna, OCHOBHOTO YMEHHUS MEXaHHKH,
uHpOpMaLIUK, | IJIOXO MaTepuana, pelieHus MOJIEKYJISIPHO
PUMEHSIET OpPUEHTHUPYETCS B | HO HE 3HAET TUIIOBBIX i ¢puzukw,
CUCTEMHBIN 3aKOHax JieTane, 3az1a4, HE TEPMOJUHAMU
MOJIXOJ ISt MEXaHUKH, JIOTTYCKaeT JIOTTyCKaeT KH,

peleHus MOJIEKYJISIPHON HETOYHOCTH, | CYNIECTBEHHBI | MIEKTPOAMHA




MOCTaBIICHHBIX | (U3UKH, JIOTTyCKaeT X MUKH,
MIPUKJIaHBIX TEpPMOJIMHAMUKH, | HETOYHOCTH B | HETOUHOCTEH | MPAKTUKHU
3a7a4 B AIIEKTPOAUHAMUK | (DOPMYIUPOBK MIPUMEHEHUS
arpoMHXEHEpH | U, HE 3HAET ax, HapyIlIaeT Marepuana
uc MPaKTUKY JIOTUYECKYIO JUISL peILICHUS
WCIIOJb30BaHU | TPUMEHEHUS MOCJIeI0OBATEI MPUKIaTHBIX
€M 3aKOHOB Marepuana, BHOCTH B 3a71a4
bu3uKu JIOITyCKaeT HU3JI0KCHUHU arpouHXeHEep
CyIIECTBEHHBIC MIPOrpaMMHOT HH,
OIINOKH B 0 MaTepuana HCUYEPIIBbIBAIO
pelIeHUH 3a/1a4 U B PEIICHUU e u
3aja4 IOCJIeJ0OBATEI
bHO, YETKO U
JIOTHYHO
u3jaraet
Marepuall,
XOpOIIIO
OpPUEHTUPYETC
B
Marepuaie,
HE
3aTpyAHseTCs
C OTBETOM
npu
BUIOM3MCHEH
WM 3aJaHuN
VK-1, YK-1.2 - oOyuaromuics oOydaromuiic | oOydJaromuiic | oOydJaromuiic
3 cemectp Ocy1iecTBisIET | HE 3HAET s i s
TTOMCK, 3HAYUTEITLHOU JIEMOHCTPHUPY | IEMOHCTPUPY | AEMOHCTPUPY
KPUTUYECKUM | YacCTH €T 3HaHUA €T 3HaHUE €T 3HaHUe
aHaln3 u MIPOTrPaMMHOTO TOJBKO MaTepuaia U | 3aKOHOB
CHHTE3 Marepuana, OCHOBHOT'O yMEHUs 3JIEKTpOMarHe
uH(popmaIuu, | MmIo0Xo Marepuana, perieHus TH3Ma,
MPUMEHSET OpPUEHTHPYETCS B | HO HE 3HAET TUTOBBIX OIITHKH,
CHCTEMHBII 3aKOHaX JIeTalei, 3a7a4, HE KBaHTOBOM,
MOJIXOJT JIJIst ANIEKTPOMArHeT!u | JOIMYCKAEeT JIOTTyCKaeT aTOMHOM U
pereHus 3Ma, OTITUKH, HETOYHOCTH, | CYHIECTBEHHBI | SIEPHOU
MOCTaBJICHHBIX | KBAHTOBOM, JIOTTyCKaeT X bu3uKwy,
MPUKIIATHBIX aTOMHOMU H HETOYHOCTH B | HETOYHOCTEH | MIPAKTUKHU
3a7a4 B SAJIEpHOMN bopMyIHpPOBK MIPUMEHEHUS
arpouHXXeHepu | Gpu3uku, He ax, HapyIaeT Marepuaia
uc 3HAET MPAKTUKY | JIOTUYECKYIO JUISL pelLIeHUs
HCIIOJIb30BaHU | IPUMEHEHHUS nocjeaoBaTesn MPUKJIIATHBIX
€M 3aKOHOB Marepuana, BHOCTH B 3a71a9
buzuku JIOTTyCKaeT W3JI0’)KEHU U arpoOuHXEHEP
CyIIECTBEHHBIC MIPOTrpaMMHOT WM,
OIMOKH B 0 MaTepuana HCYEPIIBIBAIO
peIIeHuH 3a1a4 U B pEIICHUHU me u
3a1a4 rocjaeaoBaTesn

BHO, YETKO U
JIOTUIHO




H3JIaraeT
Marepual,
XOpOIIO
OPUEHTUPYETC
B
Marepuasie,
HE
3aTpyAHAETCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJILHbIE 32/ IaHNSI HJIH MHbIe MAaTEPHAJIbI, HEOOXOAUMbIE ISl
OLICHKH 3HAHUI, YMEHH, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH,
XapakTepu3yuux 3Tanbl GopMUpoOBaHHUS KOMIIETEHI[UI B Mpolecce 0CBOCHUS
00pa30BaTeJbHOM POrPAMMBbI

3.1. BxogHoli KOHTPOJIb
BxonHoll KOHTpOJIb SIBISIETCSI KOHTPOJIEM OCTATOYHBIX 3HAHUU 10 (U3HKE,
M3YYEHHOU 00y4YaroIUMUCS B YUPEXKICHHUSIX OCHOBHOTO O0IIEro 0Opa3oBaHus.

IIpumepHbIN IEepeYeHb BONPOCOB

2 cemecCTp
1. IlepememieHue.
2. MTHOBEHHAsI CKOPOCTb.
3. Yckopenwue.
4. CKOpOCTh TIPU PAaBHOYCKOPEHHOM JIBUKEHUMU.
5. IlyTh npu paBHOYCKOPEHHOM JBUKEHUHU.
6. LleHTpoCTpeMHUTEIILHOE YCKOPEHHE.
7. Bropoii 3akoH HeioToHa.
8. Ummynnc. Beipaskenue Broporo 3akoHa HeloToHa yepe3 uMmyJibCe.
9. Cuina ynpyroctu. 3akoH ['yka
10. Cunel TpeHws.
11. Cuna TsKeCTH.
12. Bec Temna.
13. Mexanuyeckas pabora.
14. MoIIHOCTE.
15. KIIJI B MmexaHuke
16. IloTeHmanpHas HEPTHs.
17. Kunetnueckas sHeprusi.
18. 3akoH coxpaHEHUs SHEPTHH.
19. OcHOBHOE ypaBHEHUE MOJICKYIISIPHO-KUHETHIECKON TEOPHH.
20. YpaBHEHHS COCTOSHUSA UEATBHOTO Ta3a.
21. BHyTpeHHsIsl DHeprus Tena.



22. TlepBblii 3aKOH TEPMOIUHAMUKH.

23. AnuabatHbIit Tiporiecc.

24. Pabota, coBepimaeMasi ra3oM Ipu H300apHOM TIpoIiecce.
25. KIIJI mpu TemaoBbIX Mpolieccax.

26. TenaoeMKOCTb.

27. DNEeKTpUIECKUE 3apsiibl.

28. 3aKOH COXpaHEHUS AIIEKTPHUECKOTO 3apsiia.

29. HanpsoKeHHOCTD AJIEKTPUUECKOTO OIS

30. [ToTeHuan >MeKTPUYECKOTO TOJIS.

31. [IpuHIMO Ccyneprno3uLIXH A HAPSHKEHHOCTH U OTEHIMaa
32. KonneHcaropsl. DJIeKTPOEMKOCTh KOHJICHCATOPA.

33. DHeprus 3apsHKEHHOTO KOHJGHCATOopa.

34. Dnextpuyeckuit Tok. Cuia Toka.

35. 3akon Oma Jj1s1 y9acTKa IeTH.

36. CompoTuBIeHUE MIIUHAPUIECKOTO MPOBOTHUKA.

37. 9J1C. 3axon Oma 111 TOTHOM 3aMKHYTOM 1IETTH.

38. PaboTa 1 MOIIHOCTH TOKA.

39. 3akon [[xoymnsa-Jlenma.

3 cemecTp
. MarnuTtHoe 1osne.
. 3akoH Amnepa. Hanpasnenue cuibl Amrepa.
. Cuna Jlopenua. HampaBnenue cuibl JIopeHna.
. MarHuTHbIN MOTOK
. SIBNIEHME M 3aKOH JICKTPOMArHUTHOM UHIYKIIHH.
. DHEPryust MAarHUTHOTO TOJISL.
. 3aKOH NPSIMOJIMHENHOTO PacIpOCTPAHECHUS CBETA.
. 3aKOH OTpa)XeHUsI CBETA.
. 3aKOH MPETOMJIEHUS CBETA.
0. JIunza. [locTpoenue n300pakeHHs B JIMH3E.
1. ®opmyia TOHKOM JIMH3BI
2. UnTepdepeniius crera.
13. udpakmus crera.
14. IndpakurionHas penieTka.
15. ®oToaddexr.
16. 3aKOHBI TETJIOBOTO U3Ty4YCHUS.
17. Ctpoenue atoma.
18. Ctpoenue aTOMHOTO sifipa.

P PP OONOOTLE WDN P

3.2. lokaaambl

Jloknam — MpOAYKT CaMOCTOSITEIbHON paOOThl 00yYaroOMIerocs, YUUTHIBAETCS KaK
ero TBopdYeckas paborta. PekomeHmyemas TemaTHKa OKJIAIOB 10 JUCHUTLIAHE
npuBejieHa B Tabnuie 5.



Tabmmua 5
Tembl 10KJIA10B, pEKOMEHAYeMble K HAIIMCAHUIO IIPH U3Y4YEeHHH NUCHUILIMHBI
«HHxkeHepHas puznka»

Ne /1

Temnbl foKJIaa0B

2

2 ceMecTp

[{enTp Macc. 3aKOH JIBUYKEHUS LIEHTPa Macc.

YPaBHeHI/IC JABHXKXCHHA TCJIa nepeMeHHoﬁ MAacCCBI.

LlerTpoOerkHas cujia MHEPLUH NP BPAIATESILHOM JBH)KECHUH.

CBoboaHbIe ocu. ['mpockon.

HCI/IHepHI/IaHBHBIe cucreMbl orcuera. Cuia HHCPLUH.

YpaBHeHue bepHyuM U ClIeICTBUS U3 HETO.

HOCTynaTBI TEOPHUHU OTHOCUTCIIBHOCTH.

[IpeoOpazoBanust JIopeHIia u ClieICTBUSI U3 HUX

X N0~ W IN

HpI/IMeHeHI/IC K ABMKCHUIO JKUAKOCTHU 3dKOHA COXPAaHCHUA MMITYJIbCA.

10. | YubprpapaspexeHHbii ra3. Opdysusi.
11. | IlepechllieHHBIH 1ap U eperperas KUAKOCTh
12. | TermmoeMKOCTb KPHUCTAJIIOB.
13. | [loTreHnmanpHble IMAarpaMMbl U UX IPUMEHEHHE ISl ONTMCAHMS OTEHIIMAJA B KOHICHCATOPAX.
14. | «Ctexanue» 3apsiga ¢ OCTpHSL.
15. | DnekTpocTatuyueckasi 5KpaHUPOBKA. 3a3eMJICHHE.
16. | 3apsia u nosne 3emin.
17. | DnexTpocratuueckuii renepaTop. JInHelHbIe YCKOPUTEIH.
18. | Hemocpencrennoe u3mepenue E u D B qudnexTpuke.
19. | CerHeTronJIeKTpUKH.
20. | IIpe302JIEKTPHKH.
21. | IloH1eMOTOpHBIE CUIIbI B BJIEKTPUYECKOM IOJIE.
22. | HeycTOMYMBOCTB DIEKTPOCTATHUECKUX CHCTEM.
23. | CompoTHBIIEHHE CILUIABOB.
24. | CBepXnpOBOAUMOCTb.
25. | IloTok »HEpruu BHYTPh BJOJb MPOBOIHUKA.
26. | TepMO2JIeKTpUYECKHE SIBJICHUS.
27. | DneKkTpuYecKHi TOK B QJIEKTPOIIUTAX.
28. | SBnenue IlenbThe.
29. | SBnenue TomcoHa.
30. | IIna3ma u ee CBOICTBA.
3 cemecTtp
1. MarHuTHast SHEpTUs ABYX IMPOBOJIHUKOB C TOKOM.
2. MarHuTHbI€ SBJICHHS B U3MEPUTEIIbHON TEXHUKE.
3. Vcrionp30BaHuE SJICKTPOMATrHUTHBIX H3JTyUSHHH.
4, N3MepeHne CKOpOCTH CBETA.
S. [Tpumenenue nnrepdepernnu (uarepdepomerp MaikeabcoHa, IPOCBETICHHE ONITUKH).
6. [TpuOopbl, yBEeIHUMBAIONINE YTOJl 3peHHsI (JIyna, MUKPOCKOII, TEJIECKOI).
7. doToannapaTsl U MPOEKTOPHI.
8. CrneKTpocKoMbl ¥ CIeKTporpadml.
9. POTORIEMEHTBHI.
10. | [Ipumenenue horodddekra.
11. | JlromuHecIieHIIH.
12. | Xumuueckoe aeiicTBUE CBeTa.




Ne i/t TeMsl TOKIIaT0B

1 2
13. | Dddexr Komnrona.
14. | Jlazep.

15. | PagroakTUBHBIN pacna.

16. | ColicTBa HOHM3HPYIOIINX U3ITYUCHUH.

17. | MeTojpl perucTpalii HOHU3UPYIOUINX U3ITyUeHHH.

18. | Llennsle sinepHble peakuuu. AToMHas 6omoa.

19. | Snepnas HEpreTUKA.

20. JlenTOHBI.

21. | AapoHbl, KBapKH, TJIFOOHEI.

3.3. KouTpoJbHbIe padoThl

KoHTposbHBIE pabOTHI MPOBOAATCS BO BpeMs PyOeKHBIX KOHTPOJIEH, TeMaTHKa
KOHTPOJIBHBIX paboT oO0ycioBJIEHA TeMaTUKOM pyOekHoro koHTpois. KoymuecTBo
BapuaHTOB 3ajanuii — 10.

2 ceMecTp

1 KoHTpoIBbHAS paboTa
3amanue Ne 1

1. CkopoCTb: OlpeeNeHne, €AUHULBI pa3MEPHOCTH, (POPMYJIbI JJIsl ONIPECIICHHUS.

2. Teno Bpamaercs MO OKPY)XKHOCTH TO YacOBOW CTPEIKH C YBEIHMUYECHHUEM
JUHEHHON ckopocTH. M300pa3uTh TPaeKTOPHIO 3TOrO ABMKEHUS W BEKTOP YIJIOBOM
CKOPOCTH.

3. MOMEHT CHIIbI OTHOCUTEIHHO TOYKU U OCH.

4. Kakyro cKopoCTh MpruoOpeTaeT aBTOMOOMIIb PU TOPMOKEHUU C YCKOPEHUEM
0,5 m/c? uepes 10 ¢ OT Hauaaa TOPMOIKEHHUS, ECIIM HAYaAIbHAs CKOPOCTh €ro Obla paBHA
36 xm/u?

5. MoxHO M TepenBUHYTh SAMUK Maccod 20 Kr MO TOPU3OHTAIBHOU
MOBEPXHOCTH, Tipriiarasi K Hemy cwity 41 H? KoadduimeHnt TpeHus: CkoJibKeHUs paBeH
0,1.

6. Baron maccoii 20 T IBHKETCS CO CKOPOCThIO 1,5 M/C M BCTpedaeT CTOSIIYIO Ha
nytd miatgopmy maccoit 10 1. C kakoll CKOpPOCTbIO OHM CTaHYT ABUTAThCS IOCIE
cpabaThIBaHUS aBTOCIICIIKH?

7. O6ox pamuycom 50 cM u Maccod 1 kr BpamiaeTcsi BOKpYT OCH CHUMMETpUHU
COTTIACHO ypaBHEHUIO (p=6+2t? +8t3, OnpenenuTs MOMEHT cuIl uepe3 4 ¢ mocje Havana
JIBUYKEHUS.

o mt T
8. Teno maccoii 4 kr coBepiiraet kojicbanus x = 2bcos(— + ;) CM.
p= ]

a) Uemy paBHBI aMIUIMTY/Ia M 4acTOTa KOJIeOaHUN JaHHOTO Tea?
0) Hammcatp 3aBUCUMOCTD CHJIBI, ACHCTBYTOIIEH Ha Teno F(t).

2 KOHTpOJIbHAsI paboTa
3amanue Ne 1
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1.0OcHOBHOE ypaBHEHNE KUHETHYECKOW TEOPUH Ira30B (BBIBOJ).

2. 3akoH [lanmpTOHA.

3. IlepBoe Ha4AJIO0 TEPMOAMHAMHUKH.

4. IMpuntmn paboTsl XOTOAUIBHON YCTAaHOBKH.

5. SIBnenus nepenoca. TemonpoBogHOCTh. 3akoH Dyphbe.

6. B 3akpeiTom cocyae oObemoM 20 7 HaXOAUTCS BOAOPOA Maccoi 6 T.
Onpenenure KOJIMYECTBO BEIIECTBA BOJIOPOJAa W AABJIEHUE, €CIIM OH HAaXOAWUTCS IpHU
temneparype 300 K.

7. A3oT Maccori 14 r cxxumaercs uzotepmudecku npu temmeparype 300 K ot
nasnenust 100 kIla no maBnenust 500 klla. Onpenenute paboTy cKaTHs U U3MEHEHUE
BHYTPEHHEW SHEPTUU.

8. WneanpHblil Ta3, coBepmaronuii nukia KaphHo, mpoussen padory 600 Jx.
Temneparypa nHarpeBatens paBHa 500 K, xomommnbauka — 300 K. Onpenenutsb
tepmudeckui KIIJ[ nukna, KOMMYECTBO TEIUIOTHI, OTJAHHOE XOJIOJWJIBHUKY 3a OIWH
UK.

3 KOHTpOJIbHAs paboTa
3amanue Ne 1

1. Teopema Octporpanckoro — ['aycca. [Ipumenenue teopembr OCTpOrpaacKkoro-
lNaycca mnsa pacuera 3JIEKTPUYECKOTO MOJISE paBHOMEPHO 3apsKEHHOT0, OECKOHEYHOTO
UAJTHHIpa (HUTH).

2. KongeHcaropsl. DHEPTHs KOHJIEHCATOPA.

3. 3akon Owma g yuactka 1enu. CONpOTUBICHUE IWIMHIPUYECKOTO
IPOBOJIHHKA.

4. DNeKTpUUECKUi TOK B ra3ax.

5. Meramnuueckuit map paguycom S5 cm HeceT 3apsan 10 aKin. Omnpenenure
MOTEHIIHAJT JIEKTPOCTATUUECKOTO TMOJIsi Ha TTOBEPXHOCTH IIapa U HAa PACCTOSIHUU 2 CM
OT €0 MOBEPXHOCTH.

6. JIBe paBHOMEPHO 3apsHKCHHBIC OCCKOHEYHO MPOTSHKCHHBIC HUTH C JIMHEWHOMN
m1oTHOCTRIO T1=30 MkKn/M u 1= -20 MkKi/M COOTBETCTBEHHO HaxOASATCA Ha
paccrossaun 0=20 cM napyr oT apyra. OnpeneiauTh HanpsHKEHHOCTD 3JIEKTPUUESCKOTO
nons E B Touke, ynanm€HHOW OT MEpBOM HUTHU HA paccrosiHue 1=30 cM, a OT BTOPOM Ha
=15 cm.

7. O011ee cOmpOTUBIIEHHUE JIBYX TMOCJIEIOBATEIHLHO COCTMHEHHBIX POBOAHUKOB 5
OM, a mapamienbHO COEIUHEHHBIX 3THX K€ NpoBOJHHMKOB 1,2 Om. YUemy paBHO
COTIPOTUBJICHUE KAXKOTO MPOBOHUKA?

8. DJIC 6arapeu &€ =80 B, BHyTpennee comporuBienue =5 Om. BuemHss emnb
noTtpebisieT MomHocTh P=100 Bt. Onpenenutsh cuimy Toka B IENH, HAPsDKEHHE, O]
KOTOPBIM HaXOJIUTCSI BHELIHSAS 1I€Mb, U €€ COIPOTHUBJICHUE.

4 cemecTp

1 xoHTpoONBHAsA paboTa
3amanue Ne 1
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1. 3akon buo-Casapa-Jlanaca. WMHAyKIMS MarHuTHOTO TOJISI MOPSIMOTO
OECKOHEYHO JJIMHHOTO MPOBOIHUKA C TOKOM (BBIBOJ).

2. MarHuTHsIii TOTOK. PacyeT MarHMTHOTO MOTOKA JJIsi COJICHOM/IA.

3. 3aKOH MOJIHOTO TOKAa B BaKyyMe.

4. MaruutHpli MOMEHT atoMoB. MarHetuku. HamarundenHocts. CBsi3b ¢
HaIPSOKEHHOCTBID MArHUTHOTO MOJs. MarHutHas BOCHPUHMMYMBOCTH BELIECTBA.
@opmyJia CBSA3M MEXK]Y HAMAarHUM4EHHOCTbIO M MAarHUTHOM
VHIYKIUEH.

5. Ha pucyHke TmpencTaBlIeHO B3auMOJCIHCTBUE
MAarHuTHOTO MoJjsi ¢ TOKOM. [lokaxuTe HarpaBlIEHHE CHIIbI
Amnepa, IeUCTBYIOIIEH HAa IIPOBOJHUK C TOKOM.

6. DnekTpomarauTHas MHAYKIMSA. Buxpesbie Toku. CKUH-3G(DEKT.

7. TIpoton (Macca npotoHa 1,67-107% xr, 3apsan npotona 1,6-107° Ku), npoiing B
BJIEKTPUYECKOM TI0JIE YCKOPSIOWIYH0 pa3HOCTh mnoreHnuanoB 100 kB, Baeren B
OJHOPOAHOE MArHUTHOE IMoJje€ ¢ HHAyKIuen B=5 Tn nepneHaukyIsIpHO JIUHUSAM
MHIYKIWW HadaJl BUTATHCS MO OKPYKHOCTH. ONpeAenuTh 4acTOTy BpallleHUs] IPOTOHA.

8. Karymka nuameTtpom 20 cm, coctosimiast u3 300 BUTKOB IPOBOJIOKU, HAXOAUTCS
B MarHuTHoM nose. Haitu cpennroro 3/1C MHIyKIMM, BOSHUKAIONIYIO B 3TOM KaTylIKe,
€CJIi MHAYKIWS MarHUTHOTO TOJis yMeHbnaeTcs B Teuenue Bpemenu 0,04 ¢ ot 3 1o
OTm.

S

2 KOHTpOJIbHAsI paboTa
3anganue Ne 1

1. IlpeBpaiieHue SHEPruu MNpPU CBOOOJHBIX TAPMOHUYECKHX DSJICKTPUUECKUX
Kose0aHusIX, BEIBOJ TU(DPEpEeHIIMATIBHOTO ypaBHEHUS.

2. KakuMm nMItyibcoM 00J1a/1aeT AIeKTPOMAarHuTHasE BOJTHA?

3. Iloctpouth wu300pakeHHe TMpeAMEeTa B pPACCEHMBAIOIICH JMH3E U JIaTh
XapaKTEPUCTUKY ATOr0 M300pakKeHMsI, €CIU MPEAMET PacHoJIOKeH MeXIy (HOKycoMm U
JIMH30M.

4. 3aKOHBI OTPaXKEHUS U MPETIOMIICHHUS.

5. Uutepdepennus cera. Y cioBHe MAKCUMyMa 1 MUHUMYMa.

6. Iudpakuuss Openenst Ha KPyTrJIOM OTBEPCTHH.

7. Ha ToHKyO MIEHKY B HalpaBJICHWHW HOPMajdd K €€ MOBEPXHOCTH MajaaeT
MOHOXPOMATUYECKHI CBET ¢ JuIMHOW BOJHBI A=500 HM. OTpak€HHBIN OT HE€ CBET
MaKCHMaJbHO YCWJIEH BclieAcTBUE UHTepdepeHinu. OnpeaenuTs MHUHUMAIbHYIO
TOJIIIMHY TUIEHKH, €CJIM MTOKa3aTesb NpeIoMiIeHHs MaTepraia miéHku n=1,4.

8. Ha audpaknuonnyro pemeéTky MnagaeT HOPMaJbHO NapajuIeNbHBIM IMy4OK
6emoro ceta. CHEKTPHI TPETHEro M YETBEPTOro MOPSAKA YaCTUYHO HAKJIAJbIBAIOTCS
apyr Ha Japyra. Ha kakyio [AfnuHy BOJHBI B CIEKTpE UETBEPTOro MOpsIKa
HaKJa/ipIBaeTcs rpanuiia (A=780 HM) cCrieKTpa TpeThero mopsaka?

3 KOHTpOJIbHAs paboTa
3amanue Ne 1
1. JIBoiiHOE TyuyenpenoMiIeHHE.
2. Bropoii 3akon Buna.
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3. Beibepute npaBuiIbHBIN OTBET:

[Tpu HOpManbHOIM AUCcTIepcuu aOCONIOTHBIN MOKa3aTelNb MPEJIOMIICHUS CPEJIbI
a) BO3pacTaeT ¢ pOCTOM JJTMHBI BOJIHBI; 0) YOBIBACT C POCTOM JTHHBI BOJTHBI;
B) BO3pAcTaeT C pOCTOM YaCTOTHI CBETA; I') YOBIBAET C YMEHBIICHHEM JIJTMHBI BOJIHBI,
1) HE U3MEHSIETCS.

4. JTonoaHuTE NpeJIoKEeHUE: DHEPrus 3JIEKTPOMArHUTHOTO U3ITy4YEHHS],
UCITyCKAaEeMOT'0 32 €JIMHUILY BPEMEHU C €IMHHUIIBI TUIOIIAN MIOBEPXHOCTH TeJla B
€AMHUYHOM MHTEpBaJe YacTOT SBISETCA ...

5. PannoakTuBHOCTD. 3aKOH palMOaKTUBHOIO pacnaja.

6. Omnupuyeckas popmyna bansMepa 71 BUAMMOTO CIIEKTpa U3ITyUYEHHs] aToMa
Bogopona. O6o0meHHas hopmyna bansmepa.

7. Ha MmeTaimuyeckyto MIacTUHY HalpaBJieH MOHOXPOMAaTUYECKHUM MMy4YOK CBETa C
gacroroit 7,3-10* I'n. Kpacnasa rpanuna ¢orosddexra aus maHHoro marepuana 560
HM. OnpeeiuTh MaKCUMaIbHYI0 CKOPOCTh (DOTOIJIEKTPOHOB.

8. Jlomumute SAEPHYIO peaKIuio: 2 Al+,n — 2+, He .

3.4. TecToBbIE 3aJaHuA

ITo JAUCHUITIINHC «HH)KeHepHaH (1)143141(21» MpcaAyCMOTPCHO  IIPOBCIACHUC
IMMCBMCHHOI'O TCCTUPOBAHUA.

[IucemenHoOe TCCTUPOBAHHUC  HCIIOJIB3YIOTCA  JIA  IIPOBCPKH  HM3YUYCHHBIX
O6y‘laIOIHI/IMI/IC5I OCHOBHBIX Pa3acCiIOB HpOﬁHGHHOF 0 Marcpualia 3a 2 CCMCCTDP.
PGBYJIBTaTBI TCCTUPOBAHUA  YUHUTBIBAIOTCA  IIPU  IIPOBCACHUA HpOMC)KYTO‘lHOﬁ
aTTcCTalluu — 3a4CTa B 2 CEMCCTPC

3amanue 1

1) Pemaror aBe 3amaumu:
A) pacCUuTBHIBAIOT BpEMS JIBHXKEHUS MO€3/1a MEXKAY JBYMsI CTAaHIIUSIMHU,
b) paccunThIBalOT BpeMs ABMKEHUS TI0€3/a BAOJb KEJIE3HOIOPOKHOMN MI1aTHOpMBI.
[Ipu pemiennn Kakou 3a1a4u MOE37 MOKHO MPUHATH 32 MAaTEPUAIBHYIO TOUKY ?
l.uA,ub 2. A 3.b 4. mHu A, Hu b
2) Ecmu paguyc OKpPYKHOCTH YMEHBIIUTCS B 4 pas3a NpU HEU3MCHHON JTMHEWHOM
CKOpOCTH, TO YIJIOBasi CKOPOCTB IIPH BPALLEHUH TEJIA [10 OKPYKHOCTH
1. ocraneTcs npexHen 2. yBenunuurcs B 4 paza
3. yMeHbIIUTCS B 4 pa3a 4. ymenpmutcs B 16 pas
3) Ilpu nombITKE CIBUHYTH TBEPJIOE TEJIO C MECTA BOSHUKACT CHJIa
1. Tpenust nokos 2. TpeHUS KAaUCHUS
3. TpeHus CKOJIbXKeHUs: 4. cpeau 0TBETOB 1-3 HET BepHOTO
4) MOMEHT WHEpIUU TBEPJOrO Tejda OTHOCUTEIBHO TMPOU3BOJIBHON OCH, HE
IpOXOdIleH Yepe3 LIEHTP Mace Tena, onpenensercs no popmyse:
2 2.1=1 +md? g Mg om?

c £ 3
5) Hucino konebaHuid, COBEPIIAEMBIX B €AMHUILY BDEMEHH — 3TO ...

1. 1=mr
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6) MatepuanbHasg Touka M IBHIKETCS IO OKPYXKHOCTH co ckopocTeio V. Ha puc.1
nokazaH Tpaduk 3aBUCUMOCTH MpOeKUUU V. OT BpeMeHHU (7 -€AMHUYHBIA BEKTOP
TIOJIOKUTENIBHOTO HAaMpaBieHus, V,; —poekuus V Ha 3To HamnpasieHue). [Ipu sTom s
HOPMAJILHOTO ap U TAHTE€HIIUATBHOTO 8; YCKOPEHUS BBITIOJIHSAIOTCS YCIOBUSL. . .

v

t

1. a,— yBenuuuBaercs, a; — yBeJIMUMBaCTCS 2. ap— MOCTOSIHHO, &; — YBEJTUYHBACTCS
3. ap— MOCTOSIHHO, &; — IOCTOSIHHO 4. a,— yBEIIMUMBAECTCS, &; — [IOCTOSIHHO

7) Umnynbe Tena maccoit 100 r paBen 1kr-m/c. CKopocTh Teia paBHa .....

8) CkopocTb JBIKEHHMS Tejla yBenuuuigach B 2 paza. Kak wu3MeHunach ero
KUHETUYECKasi SHEPTusi?

1. Kunernueckas sHEeprus yBeamumiace B 2 pasa
2. Kunernueckas 3Heprusi yMEHbIIMIIACH B 2 pa3a
3. Kunernueckas 3Heprusi yBenuuuiaach B 4 pasza
4, Kunernueckasi 3Heprusi He U3BMEHHUIIACh

9) Ilpu nBM>KEHWHM aBTOMOOWIIS 1O BEPIIMHE BBIMYKIOrO MOCTA, PaHyC KPHUBU3HBI
KoToporo 90 MeTpoB, IaccaKupbl UCIBITHIBAIOT MTHOBEHHOE COCTOSIHUE HEBECOMOCTH.
OTO NPOUCXOIUT TP MUHUMAIBHOU IIOCTOSIHHOM CKOPOCTH JIBHXKCHUS

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

10) I1pu pacuere MOMEHTOB MHEPIIMU TeJla OTHOCUTEIBHO OCEHl, HEe MPOXOIAIINX Yepe3
LEHTp Macc, UCHoNb3YHT Teopemy llreiinepa. Eciu och BpalieHuss TOHKOCTEHHOU
TpyOKHM TMepeHecTH M3 IEHTpa Macc Ha paccrossHue 2R (puc.), TO B MOMEHT MHEpIUU
OTHOCUTEJILHO HOBOM OCH YBEJIMYUTCS B ...

-

1.4 paza 2.3 paza 3.2 pa3a 4.5 pa3

11) MaTtemaTtu4eckuii MasTHUK JUIiHOW 10 CM OTBOIAT OT MOJIOXEHHUS PaBHOBECHS U
oTnyckaroT. CKOJIBKO pa3 3a BpeMs 6,28 ¢ KUHETUYEeCKasi SHEPrusi MasTHUKA JOCTUTaeT
MaKCUMAaJIbHOTO 3HAYECHUS ?

1.9 2.15 3.20 4.25

12) Tlpu yBenuYeHUH CpeaHEH KBaApaTHYHOW CKOPOCTH MOJICKYJ HICabHOIO Ta3a B
JIBa pa3a U YMEHBIIEHUH KOHIIEHTPAllUd MOJIEKYJI B JIBa pa3a JaBJICHUE ra3a

1. yBenuuures B 4 pasza 2. yBENUYHTCS B 2 paza

3. yMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCS
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13) B Tpex oIMHAKOBBIX COCYAaX MPHU PABHBIX YCIOBHUIX HAXOIUTCS OJNHAKOBOE
KOJIM4ECTBO BOJOPOAA, el U a30Ta.

e [e N

Pacrnipenenenue nmpoekiuii CKOpOCTEW MOJIEKYJ BOJOPO1a HA IMTPOU3BOIBHOE
HanpasieHre X OyJeT ONUChIBaTh KpUBAs. ..
4

fiv))

-

1.1 2.2 3.3
14) Pabotra 10 TMEpPEeMEIICHUIO TOYECYHOrO 3apsiaa BAOJb SKBUIIOTCHIIUAIBHON
MMOBEPXHOCTHU paBHA

1) do(p —92) 2) Hymo 3) g 4) (-grad ¢)
15) HampspkeHHOCTD AJIEKTPHYECKOTO TIONS B IAaHHOM TOYKE 1O MOJYJIIO paBHA CHIIE,
JIEUCTBYIOIIEH Ha
1. 3apsiz1, NOMEIIEHHBIN B JaHHYIO TOYKY
2. IOJIOKUTEIBHBIN 3apsiJl, TOMEIIECHHBIN B I10JIE
3. €IMHUYHBIN MTOJOKUTENBHBIN 3aps/l, TOMENIEHHBIN B JAHHYIO TOUKY
4. e IMHUYHBIN TOJIOKUTEIBHBINA 3apsJl, TIOMEIICHHBIA B TTOJIE
16) MaTtemaTtn4eckoe BBIPRKCHUE 3aKOHA COXPAaHEHHsSI DIIEKTPUYECKOTO 3apsiga MMeEeT
CIIEIYIOIINN BU
n n n
1. g=ne 2.0, =0,+0,+0;+..+q, 3.>.0,=0 4. > g =const
i=1 i=1 i=1
17) Yemy paBHO HaIpsDKEHHE HA KOHIAX MPOBOJAHWKA comportuBieHueM 10 Owm, eciu
CUJIa TOKa B MPOBOJHUKE 2 OM.

1.20 B. 2.30 B. 3.10B. 4.5B
18) Kakast u3 npuBeICHHBIX HIKE POPMYJT BhIpaxkaeT 3akoH OMa JijIsl y9acTKa 1emnu?
1.1=Y. 2 12-% . 3 A-lUAt 4.P=IU; 5 R=p'
R R+r S
19) DieKTpUYECKUM TOKOM Ha3bIBACTCA. . .
1. XaoTU4YHOE IBUKEHUE YaCTHUI] 2. HaIpaBJIEHHOE JIBUKEHUE MOJIEKYJI

3. yHOpsIOYEHHOE ABUKEHUE 3aPSKEHHBIX YaCTHL]

4. mr060€ TPOU3BOJIBHOE ABMKEHUE JIEKTPOHOB

20) Ilpu yBemuueHUH JATHHBI TPOBOJHHUKA B 3 pa3a ero CONpOTUBIICHUE
1) He u3meHuTCS 2) yBenuuuTcs B 3 paza

3) ymensmuTcs B 3 pasa 4) yBenuuutcs B 9 pas

3.5. JIabopaTopHasi padora

Temartuka 1abopaTopHbIX padboT ycraHaBiauBaercs B coorBeTcTBuu ¢ ®I'OC BO
110 TAHHOMY HAITPaBJICHUIO IMMOJTOTOBKH M pabodell TporpaMMoOn TUCIIMIUIAHEIL.

KonuyecTBo BapmaHTOB 3aJaHWii KaK MPaBUIO COOTBETCTBYET KOJIMYECTBY
00yJaronmxcs.
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Ilepeyenb Tem J1a60paTOPHBIX padoT
N3ydenne 3aKk0OHOB TapMOHHYECKOTO KOJIEOATEbHOTO IBUXKEHUS
N3ydeHnne KpyTHIBHBIX KOJIEOaHHH
Ompenenenre kod(uIMEHTa TOBEPXHOCTHOTO HATSHKCHHUS  KHUIKOCTH

METOOOM Ha6JIIOI[eHI/I$I CpbIBa KaIiCJib

Ornpenenenre CKOPOCTH 3ByKa B BO3/TyXE METOJIOM CTOSIUUX 3BYKOBBIX BOJIH
OrnpeneneHue BSA3KOCTH BO3JyXa, CpPeAHEH JIMHBI CBOOOJHOTO IMpoobera,

s dexkTruBHOTO TUaMeTpa U 3PGHEKTUBHOTO CEUCHUS

Omnpenenenre noka3aresns aguadaThl

Omnpenenenre TEMIONPOBOAHOCTH TOYBBI

N3ydeHne 3neKTpou3MepUTEIbHBIX IPUOOPOB

W3ydeHue 31eKTpUYECKOro MOJIsi METOA0M JIEKTPOJIUTUUECKON BaHHBI
N3mepenune 3eKTpUUECKUX CONTPOTUBICHUN

N3ydeHne KOHTAKTHBIX SIBJIEHUW U UCCIIEI0BAHUE 3aBUCUMOCTH TepMO-O/1C oT

TEMIIEPATYPBI

N3ydenue Teopur M NPAKTUKUA U3MEPEHHUS TOPU3OHTAIBHOW COCTABIIAIOLIEH

MarduTHOTO I10JISI 3EMIIU C IIOMOIIBIO TAHI'CHC-TAJIbBAHOMCTpPA

NHIyKTUBHOCTH COJIEHOMA

HccnenoBanue BBIHYKIESHHBIX KOJICOaHHH B KOJI€OATEIbHOM KOHTYpE
Onpenenenre noka3aTess MPeJOMIICHHs CTEKIIa MPU MOMOIIM MUKPOCKOTIa
W3ydenue nosspuzanuu cBeTa

Uccnenosanue pororddexra

N3ydeHnue crekTpa UCIyCKaHUsl HEOHA U IPalyHpOBKa CIIEKTPOCKOIIA
Onpenenenre MMUPUHBI 3anpenieHHoi 30861 A E nomynpoBoiHuKa

JlaGopatopHble pPabOTHl BBIMOJIHSIOTCSA B COOTBETCTBHUM C METOAUYCCKUMU

YKa3aHUSIMUA 10 BBINOJIHEHUIO J1a00paTopHbIX padoT mo aucuuiuimHe «MHxeHepHas

puznkar.

3.6. PyOe:xHblil KOHTPOJIb

PyOexHblii KOHTPOJIb MPOBOJUTCS MO WTOTaM M3YYEHMs HECKOJBKUX pa3JieioB
JUCHUIUIMH B COOTBETCTBUM C pabouyeid NporpaMMol AUCUUIUIMHBL. PyOexHbIN
KOHTPOJIb MTPOBOJIUTCS B MUCbMEHHOU (popme.

1.

2 cemecTp
Bonpocsl pyoeskHOro kouTposist Ne 1
Bonpocuwi, paccmampueaemvie Ha ayoumopHuIX 3aHAMUIX
Marepuanbhas Touka. Cuctema otcuyeTa. AOCOIIOTHO TBEPAOE TEIIO.

2. CKOpOCTb CpeiHssl U MTHOBEHHaAS.

3. IlyTh npu nNpoU3BOIBHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenue. CKOpOCTh ¥ TyTh IPU PABHOYCKOPEHHOM JABUKCHUM.

5. YckopeHue mpu JBUXEHHH Tejla C MOCTOSHHOM CKOPOCTBIO MO OKPYKHOCTHU

(BBIBON).

6. YrioBas ckopoctb. HanpasneHue BeKTOpa yrioBoil CKOPOCTH.
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7. Ilepuon n yactora BpameHus. CBs3b € yTII0OBOl CKOPOCTHIO.

8. YTIII0BOE YCKOPEHUE; CBSI3b C TAHI'€HIIUAIIBHBIM YCKOPEHUEM.

9. IlepBwii 3akoH HproToHa. MHepunanbHble W HEMHEPUUAIBHBIE CUCTEMBI
oTCYeTa.

10. Bropoii 3akon Herotona. Cuna. Macca tena.

11. Tperun 3akon Herorona. Harmpasiienue cuii, 1eUCTBYIOINX Ha TENA.

12. Umnynbc Tena. BeipaxeHnue BToporo 3akoHa HproTOHA uepes uMITyJibC.

13. Cuna TsKECTH U BecC Tea.

14. Bec Tena npu n1BmkeHUU ¢ yckopenueMm. HeBecoMocTsb.

15. Cuna tpenns. Cuna ynpyrocru.

16. 3akoH coxpaHEHUs] UMITYJIbca (MOMEHT KOJIMYECTBA JIBHXKCHHS) B 3aMKHYTOM
CUCTEME.

17. PaboTa u sHeprusi. MOIIHOCTb.

18. Kunernueckas sHeprusi, BbIBoj (OpMYyJibl 4Yepe3 padboTy.

19. IloTeHuMaNBHOE TI0JIE, KOHCEPBATUBHBIE U JUCCUNIATUBHBIC CHIIBI.

20. IloreHunanbHas 3Heprus tena. CBsA3b CUIBI C TOTEHIMAIBHOM YHEPTUEN IS
KOHCEPBATHUBHBIX CHIL

2]1. TlomHass wmexaHW4ecKash OHHEpPrus. 3aKOH COXPAHEHHsT M IIPEBpALICHUS
SHEPIHUH.

22. MoMeHT cuiibl OTHOCUTENBHO ocu. [1edo cuisbl.

23. MoMeHT uMIyJibca OTHOCUTEIbHO OCHU. CBSI3b C MOMEHTOM CHJIBL. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

24. MoMeHT UHEPIMM MaTepUaIbHOM TOUKH U CUCTEMbI MaTEPUATIbHBIX TOYEK.

25. MoMeHT UHEepLUH OJHOPOIHOTO LIUINH/APA, OJHOPOJHOTO CTEPKHS.

26. Teopema Illtetinepa.

2. Kunetnyeckasi 3Heprus BpalLAIOLIErocsl Teja, KUHEeTUYEeCKasl SHEprusl Tena,
KaTSIIEerocs Mo MOBEPXHOCTH.

28. PaboTa 1 MOIIIHOCTH CUJIBI TIPH BPAIICHUU TEJIa BOKPYT OCH.

29. OcHOBHOE ypaBHEHHE JUHAMHUKHU BPAIATEIbHOTO JABIKEHUS TBEPAOTO Tela.

30. MomeHT uMITyJibCca TPU BpAIIEHUU Tela BOKPYT OCH. 3aKOH COXpPaHEHHUS
MOMEHTa UMITYJIbCa MPU BPAIIEHUH Tela.

41. YcnoBue paBHOBECHS TBEPJIOTO TeaA.

42. ITonsiTre 0 CBOOOHBIX M BBIHYKJICHHBIX KOJICOAHUSX.

43. T'apmonmveckue Kosnebanus. CmerieHue, CKOPOCTh M YCKOpPEHUE Mpu
rapMOHUYECKHUX KoJeOaHusx. AMIuTyna konebanuii. [lepuoa u yactora KoseOaHuUi.

44, MaremaTudyeckuid MasTHUK. BwiBog muddepeHmanbHOoro ypaBHEHUS
rapMoHUYecKux kKosnebanwmii. [lepuon konebanuit MasTHUKA.

45. IlpyxuHHBIA MasSTHUK. BwBon  muddepeHnnanibHOro  ypaBHEHUS
rapMoHUYeCKnX Kojebanwuii. [lepnon konebanuit MasTHUKA.

46. ODusuueckudt MadaTHUK. BwiBog — auddepeHuHanbHOrOo - ypaBHEHUS
rapMoOHUYecKHux KoneOanuil. [lepuon konebaHuit MasiTHUKA.

47. DOuHeprus Tela TMpU TAPMOHMYECKUX KOJEOAaHUSX: KHUHETUYECKas,
NOTEHIMAIbHAs, MTOJTHAS.

17



48. 3aryxarmue konebanusa. [duddepeHumnansHoe ypaBHEHHE KOJIEOaHHIA.
CMmemieHre TpW 3aTyXalomUX KoJeOaHUSAX. AMIUIMTYyAa W TEPHUOJ 3aTyXaIoIuX
KOJICOaHUM.

49. BeiayxaeHnsie konebanus. JuddepeHimaibHoe ypaBHEHHE BBIHYKICHHBIX
KoJieOaHuil. SIBieHne pe3oHaHca, pe30HAHCHAs 4acToTa.

50. BomnoBoii mporiecc (BomHBI). OCHOBHOE CBOWCTBO BONH. [IpomonbHble U
TIOTIEPEYHBIC BOJHBI.

51. JInwHa BOHBI, CBSI3b CKOPOCTH BOJIHBI C ITUHOW BOJIHBI M YaCTOTOM.

52. BonHoBoii (hpoHT. BostHOBasi TOBEPXHOCTH, BUJIBI BOJTHOBBIX MIOBEPXHOCTEH.

53. berymme BOJIHBI, BEKTOp IIJIOTHOCTH MOTOKAa SHEPrHM B BOJHE (BEKTOP
YMoBa).

Bonpocul ona camocmosmenbHo2o uzyuenus

1. TaHreHuumanbHOE W HOPMAJbHOE YCKOPEHUE TMpPU JBWKEHUH IO
KPHUBOJIMHENHOMN TpacKTopuu. [1onHOE ycKOpeHne npyu KPUBOJIMHENHOM JIBUKCHUU.

2. CBs13b JIMHEWHBIX U YTJOBBIX BEJIMYUH MPHU BpalleHUU Tena (MyTb, CKOPOCTb,
YCKOpPEHHE).

3. MexaHun4eckas cucreMa.

4. Cuiibl BHYTPEHHUE U BHELTHUE.

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

6. CorocTaBiaeHue BEIUYHH IIPU MOCTYNATEIbHOM M BPAIaTEIbHOM JBHIKECHUSIX
(macca, myTh, CKOPOCTh, YCKOPEHHUE, cujla, paboTa, MOLUTHOCTh, KHHETUYECKAasl YHEPI U,
UMITYJIbC, OCHOBHOE YPAaBHEHUE TUHAMUKH).

7. Meton BeKTOpHBIX auarpaMM. CIll0’)KEHHE JBYX TapMOHHYECKHX KoJjeOaHuMH
METOJIOM BEKTOPHBIX JUArPAMM.

8. JlorapudmMuyeckuii TEKPEMEHT 3aTyXaHUs 3aTyXaloluX KoJieOaHu.

9. Korepentasie BonHbL. [IpuHIMI Cyneprno3uIiny BOJIH.

10. UnTepdepenius nByX BOJH.

11. Cyneprio3unusi 1ByX KOT€pEHTHBIX BOJIH B TOUKE (BBIBOJ).

12. UnTepdepeniius MaKCUMyM U MUHUMYM TIPH CIIOKEHUHU ABYX KOT€PEHTHBIX
BOJIH.

Bonpocsl pyde:kHOTro KOHTPOJIst Ne 2
Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUIX

1. OCHOBHBIE MOJOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPHUHU.

2. Uneanwhsriii ra3. Kakoi ra3 6;1M30K K ujeaibHOMY ?

3. YpaBHEeHUE COCTOSIHUSI UACATBHOTO Tra3a JJisl JaHHOM Macchl rasa (ypaBHEHUE
MenneneeBa — Knanetipona).

4. YpaBHEHHE COCTOSIHUS WACAIBHOTO ra3a B BUJE 3aBUCUMOCTH JABJICHHUS OT
TeMIEpaTypbl U KOHIIEHTPAIIUU MOJICKY .

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

6. CpenHsisi KBaipaTU4YHasi CKOPOCTb MOJICKYJI.

7. CBsA3b cpellHE KMHETUYECKOW YHEPTUM MTOCTYIATEIbHOIO JBUKEHHS MOJIEKYJI
C TEMIIEPATyPOM.
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8. BHyTpeHHsIs SHeprHsl TEPMOIMHAMUYECKON CUCTEMBI.

9. Yucno creneHeil cBoOonabl MOJeKyl. 3akoH boibliMana o paBHOMEPHOM
pacupenesieHuy SHEPTUU MO CTETIEHSIM CBOOObI MOJIEKY L.

10. CBs13b BHyTpEHHEH YHEPTUH BELIECTBA C YUCIOM CTETIEHEH CBOOO/BI.

11. IlepBoe Ha4YaJI0 TEPMOJUHAMUKH.

12. Paborta, coBepiiraemas ra3om npu U3MEHEHUH €ro 00bEMa.

13. TennoéMKOCTh Tella, MOJIIpHAs W YJeJIbHasl TEIIOEMKOCTU. TermoéMKOCTh
ra3oB: IMpU TMOCTOSSHHOM OOBEME W TPHU IMOCTOSTHHOM JIaBJIEHWHU; CBSI3b C YHCIIOM
cTerneneit cBo001bl. CBSA3b MOJISIPHBIX TEIIOEMKOCTEH MEXTYy COOOI.

14. Anunabatuueckuii mpouecc. [lokazarenb aanadatel, CBSI3b C YUCIOM CTENEHEH
cB0o0ob1. YpaBHenue [lyaccona.

15. Kpyrosoit nponecc (umki). Ilpsmort u obpatneiii mukia.  KosddummueHt
MOJIE3HOTO IEUCTBUSA JJIs1 KpPYTrOBOT'O IIPOIIECCa.

16. OGpaTuMbIii U HEOOPATUMBIN TEPMOAMHAMUYECKUE TTPOLIECCHI (IIUKJIBI).

17. Cxema 1ukiia paboThl TETJIOBOTO JIBUTATEIS.

18. Bropoe Hauano TepMOAMHAMUKH (O HAIIPABJICHUU MIEPEX0/1a TEILIA).

19. Teopema Kapno. l{ukn Kapno. KIIJ[ nukna Kapho.

20. [IpuBea€HHOE KOIUYECTBO TEIIIOTHL. DHTPOIIHS.

21. HepaBenctBo Knaysuyca nis sHTponuu (Ij1si 0OpaTUMBIX U HEOOpaTUMBIX
IIPOIICCCOB).

22. [IpuHIMTI BO3pAaCTaHUSI SHTPOIHH.

23. dusnueckuil cMbIc 3HTponuH, popMyiia bonbliMana Ui SHTPOIUH.

Bonpocwt ona camocmosmenvroco uzyuenus

1. 3akon JlaapTOHA.

2.Cpennsast jajmHa CBOOOAHOTO Tmpobera Mojekyd. OQQPEeKTUBHBIA aAHAMETP
MOJIEKYI.

3. SIBneHue TEeIIONpPOBOHOCTU. 3aKOH TETUIONPOBOAHOCTH Dyphe.

4. Ssnenue nuddyszun. Macca, nepeHocumas B mpouecce auddys3un (3akoH
duka).

5. Buytpennee tpenue. 3akoH HproTOHA J1s1 CHITBI BHYTPEHHETO TPEHUS.

6. JlamuHapHOe U TypOyJIEHTHOE TEUCHHSI.

7. CxeMa nukiia paboThl XOJIOUIBLHOM MAIIIUHBI.

Bonpocsl py0e:xkHOro KOHTpoJIst Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHbIX 3aHAMUSX

1. 3akon Kynona. HanpaBneHnue cumbl, I€MCTBYIOIIECH HA 3apsil.

2. Harnpsi’k€HHOCTh 3JIEKTPUYECKOTO TOJISL.

3. [IpuHIMD CynEPHO3ULIAN JIEKTPUUECKUX MTOJIEH.

4. CunoBble JUHUU (JTMHUM HAMpPSHKEHHOCTH) 3JeKkTpudeckoro mnoss. IlomHoe
YUCJIO JIMHUM, BXOJAIINUX U3 TOYEYHOTO 3apsaa.

5. IToTok BEKTOpa HANIPSKEHHOCTHU dJIeKTpruueckoro noiist. Teopema ["aycca.

6. Ilpumenenue TteopeMbl [‘aycca K pacyeTy 3JIEKTPUYECKHX IMOJEH: TMoJe
ONHOPOAHO 3apsKEHHOM IIOCKOCTH; TMOJIE JABYX Pa3HOMMEHHO 3apsKEHHBIX
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IUIOCKOCTEH; Tmojie OECKOHEUHO 3apsDKeHHOTO LWJIMHApa; ToJie  3apsKeHHOU
cheprueckoil MOBEPXHOCTH; 1MOJIE€ 00BEMHO - 3apSKEHHOMN CEpBI.

7. PaboTa CHJI BIEKTPUYECKOTO MOJIS IO MEPEMENIEHUIO TOYEYHOT0 3apsaa.

8. LIupKysius BEKTOpa HAPSHKEHHOCTH MO 3aMKHYTOMY KOHTYPY.

9. lloTeHuumanbHass SHEPrusi TOYEYHOTO 3apsija B IIOJIE APYrOro TOYEYHOTO
3apsga. Ilorennuman. Pabota mo mepeMemnieHHIO 3apsga MEXAy TOYKaMu C pPa3HBIMU
NOTCHIIMAJIAMH.

10. Cps3p MexAy HaIPSHKEHHOCTBIO JJIEKTPUYECKOIO IOJII U IOTCHIIUAIOM.
CBs13b pa3HOCTHU MTOTEHIMAJIOB C HAIIPSKEHHOCTBIO AIEKTPHUUECKOTO IOJIS.

11. DxBUNIOTEHIIMATIbHBIE TOBEPXHOCTH.

12. Ionsipu3anus JUAIEKTPUKA B MJIEKTPUUECKOM I10JI€, BEKTOP MOJSIPU3yEMOCTH
(BEKTOp MOJISIPU3ALUH) JUJIEKTPUKA.

13. CBs3p NOJNAPU30BAHHOCTH C HAIPSDHKEHHOCTBIO JJIEKTPUYECKOTO  ITOJISL.
JusnekTpuueckass BOCIPUUMYHUBOCTD CPEAbI, €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.

14. DnexTpudeckoe nojie B JUINEKTPUKE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TTOJIS.

15. IloBepxHOCTHas IUIOTHOCTH CBSI3aHHBIX 3apsAoB. HanpsokeHHOCTH Mo
CBSA3aHHBIX 3apSAJI0B B JUICKTPHUKE.

16. JludnexTpuyeckas NPOHHUIAEMOCTb CpPEABL, CBI3b C JAUIEKTPUYECKOU
BOCIIPUUMYHUBOCTBIO.

17. Bekrtop »snekrpuyeckoro cmemeHus. Teopema I'aycca s BekTopa
ANEKTPUYECKOTO CMEILICHHUS.

18. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH BOKPYT IIPOBOJHUKA.

19. IIpoBOJHUK BO BHEIIHEM 3JIEKTPUUECKOM MoJe. THaynnpoBaHHbIE 3apsiibl.

20. DNEeKTPOEMKOCTh YEIUHEHHOTO TPOBOHUKA.

21. Kongencatopbl. EMKOCTh IJIOCKOTO KOHJAEHcaTopa. EMKocTh mpu
[OCJIEOBATEIBHOM U MApPaAJIEIbHOM COEIUHEHUSAX KOHACHCATOPOB.

22. DHeprus 3apsyKeHHOTO KOHAEHCaTopa.

23. DHeprus ¥ IIOTHOCTb SHEPTUH JIEKTPUUECKOTO TTOJIS.

24. Cuna Ttoka. Cuma ToOKa B cCiy4yae JBWKCHHS TIOJIOKHTEIbHBIX U
OTpULIATEIBHBIX 3apA10B. BEKTOp IIIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

25. 3akon Oma i ydacTka LENW B HHTETPAIbHON M AuddepeHnnaIbHon
¢opmax. ConpoTUBICHUE LMIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTbH YIEIBHOTO
CONPOTHUBIIEHUS OT TEMIIEPATYPBI.

26. CompoTuBIEHHE MpPH MOCIEAOBATEILHOM M MNapajljIeIbHOM COEIUHEHUU
IPOBOJHUKOB.

217. DnextponaBwxkyias cuia. [lagenne HanpsoKeHUs Ha HEOAHOPOJHOM y4acTKe
nenu. 5. 3akoH OMa mjisi HEOAHOPOAHOTO YyYacTKa LENU B HHTETPAIBHOW H
muddepeHnransHON popMax.

28. Pabora m MomHOCTh TOKa. 3akoH Jlxoyns—JleHna B WHTErpaJibHON U
muddepeHunanbHOl popMax.

29. MouHocTh, pa3BHBaeMas HUCTOYHHUKOM TOKa. MOIIHOCTb, BbIJEsieMas B
Harpyske. KoadgduimeHT nose3Horo 1eicTBUsS UCTOUYHUKA TOKA.

30. CooTHOLIEHUE BHYTPEHHETO COMPOTHUBIICHUS U COMTPOTUBIICHUS HATPY3KHU NPU
MaKCHUMaJIbHOW MOJIE3HON MOLIHOCTH Ha Harpys3Ke.
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Bonpocul ona camocmosimenvro2o uzyuenus

1. ITonsspHas MoJIeKyJIa, INEKTPUIECKUN MOMEHT ITOJIIPHON MOJIEKYJIBI.

2. HenonspHass MoJIeKyJa, 3JIEKTPUYECKHMM MOMEHT W IOJISPU3YEMOCTD
MOJIEKYJIBI.

3. Pagnyc-BeKTOp LEHTpa TAKECTH MOJOKUTENBHBIX U OTPULIATEIIBHBIX 3aPsI0B.

4. Dnextpuyeckuid aumnonb. HanpspkeHHOCT HA OCH  JIMIOJS, HA MNPSMOM
NEPIEHANKYJIIPHON OCH JUIOJIS.

5. VYcnoBus paBHOBECHs 3apsioB Ha IPOBOJHUKE B DIIEKTPUYECKOM IIOJIE.
Pacnipenenenue 3apsiioB 110 HOBEPXHOCTH.

6. EMKoCTb 1mapa.

7. DHEprusi CUCTEMBI TOYEYHBIX 3aPSI0B.

8.CBepXIpOBOAUMOCTb.

9. 3akonsl Kupxroda.

3 cemecTp
Bonpocsl pyde:kHOro KOHTpOJIsi Ne 2
Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1. MarnutHoe nosie. MaraHuTHas UHIYKIUS, TPUHIUI CYTIEPIIO3UIIUN MarHUTHBIX
nosierd. CUIIOBBIC JINHUY MAarHUTHOTO TOJISL.

2. 3axoH buo- CaBapa- Jlamnaca.

3. MarnuTHast UHAYKIUS IPSIMOTO MPOBOJHUKA C TOKOM.

4. Cuna Jlopenna. HampaBiieHre CHIIBI, JTEMCTBYIOIIECH Ha IOJOKUTEIBbHBIA U
OTpULIATENbHBIN 3aPsIbIL.

5. 3akon Amrniepa. PU3HYECKUM CMBICI BEKTOpa MarHUTHON MHIYKIIMH B.

6. Cwia B3aUMOJICHCTBUSA JBYX OECKOHEUHBIX MPAMBIX MPOBOJHUKOB C TOKOM.
[IpaBuio ieBOM pyKH.

7. Cuiia 1 MEXaHUYECKU MOMEHT, AEHCTBYIOUIME HA 3aMKHYTBI KOHTYP C TOKOM
B MAarHUTHOM T0Jie. MarHUTHBIM MOMEHT KOHTYpa C TOKOM.

8. MarauTHast MHAYKIUS B IIEHTPE KPYTOBOTO KOHTYPa C TOKOM.

3. MarHMTHBIA MOTOK.

4. Pabora, coBepliaeMasi pu MepeMeIieHuH MPOBOIHUKA C TOKOM B MarHUTHOM
ToJIe.

9. [ToTok BeKTOpa MarHUTHOM WHAYKITUU Ye€pe3 3aMKHYTYIO TOBEPXHOCTb.

10. Teopema I'aycca st BeKTOpa MarHUTHOW WHIYKITUU.

11. [upkysiust BEKTOpa MarHUTHOW MHAYKIMK B 10 3aMKHYTOMY KOHTYpY ISt
MPSIMOTO TOKA.

12. MarautHas uaaykuus B conenounna.

13. MaruuTHas UHIYKIWS BHYTPH MarHeTHKA.

14. BekTop HAMarHU4eHHOCTH J.

15. HanpsxenHocTs MarauTHOro 1osjist H, csizb ¢ B u J.

16. Hupkynsuus Bektopa H (3akon nmosiHoro Toka st H).

17. MarauTHas BOCHPUUMYHUBOCTb, CBSI3b C MArHUTHOM MIPOHUIIAEMOCTHIO.

18. MaruuTHas IPOHUIIAEMOCTb, €€ (PU3NUECKUN CMBICIL.

19. Bunbl marnetukoB. Jlnamaraetuku. O0bsICHEHUE IPUYMHBI IHaMarHeTu3ma.
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20. ITapamarnetuku. 3akon Kropu 114 mapamMarHeTHKOB.

21. ®eppomarnetuku. OcHoBHas (HyjieBasi) KpuBas HaMarHUYMBAHUS.
3aBUCUMOCTh MarHuTHOU npoHuniaemoctu oT H. Iletnsa rucrepesuca.

22.  OObscHeHue  NOpUYUHBL  (eppoMarHeTH3Ma  (OCHOBBI  TEOpUHU
dbeppoMaraeTuszma).

23. DnexkTpomaruuTHas uHAyKuus. Manykunonusiit Tok. [Ipasuno Jlenna.

24. 3/1C vuHIYKUMY B IPOBOJIHUKE, IBIXKYITUMCSI B MArHUTHOM TIOJIE.

25. [1oaHBINM MarHUTHBIN TOTOK (TTOTOKOCIIEIIJICHHUE).

26. Camounaykuus. MTHAYKTUBHOCTE. MHAYKTHBHOCTH COJIeHOU 1 (BBIBO/T).

27. 9]J1C caMOVHTyKITHH.

28. DHeprust MarHuTHOTO 1oJIst. [IMTOTHOCTD SHEPTUH MATHUTHOTO TOJIA.

29. Buxpeoe snekrpudeckoe noje. Toku @yko. CkuH-3GheKT.

30. [upkynsiuusi BEKTOpa HAMNPSXKEHHOCTH JJeKTpuueckoro monss E 1o
3aMKHYTOMY KOHTYPY C YU4E€TOM BUXPEBOTO JIEKTPUIECKOTO TOJIS.

Bonpocwt ona camocmosmenvhoco uzyuenus

1. CBsI3b MEXKIy CKOPOCTBIO CBETA, JIEKTPUUECKON U MArHUTHOW MOCTOSTHHBIMHU.

2. MarauTHast ”HAYKITUS HAa OCH KPYTOBOTO KOHTYpPa C TOKOM.

3. PaboTa npu moBopoTe KOHTYpa C TOKOM B MarHUTHOM II0JI€.

4. OpOuTanbHBIi MArHUTHBIA U MEXaHUYECKHMM MOMEHTHI. [ HpoMarHuTHOE
OTHOILIIEHHE. MarHuTOMEXaHUYECKUE SIBJICHHUSL.

5. CoOcTBEHHbIE MEXAaHUYECKUH (CTIMH) U MarHUTHBIM MOMEHTHI 3JIEKTPOHA.

6. Kectkue u msarkue GpeppoMarHeTHKU.

7. Touka Kropu. 3axon Kropu — Beticca mis peppomMarHeTukos.

8. Tok mpu 3aMbIKaHUU U Pa3MbIKaHUU TIETIH.

9. Tok cmemenus. [ImoTHOCTE TOKa cMmerieHus. [IIOTHOCTH MOTHOTO TOKA.

10. Iupkynsanus BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO 1Mojs H 1mo 3aMkHyTOMY
KOHTYPY C YYE€TOM MOJIHOTO TOKA.

Bonpockl pyoe:xkHOro KOHTpoJsi Ne 2
Bonpocwi, paccmampusaemvie Ha ayOumopHuIX 3aHAMUSIX

1. YpaBuenus MakcBesia B nuddepennmansaoi hopme.

2. BonnHoBele ypaBHeHus s HanpsbkeHHocter E wm H, ckopocTh
3JIEKTPOMArHUTHBIX BOJIH.

3. CBs3b BekTopoB E 1 H B 311€KTpOMarHuTHOM BOJIHE.

4. BekTop IJIOTHOCTH TMOTOKA 3HEPTUM B JJIEKTPOMArHUTHOM BoyHE (YMOBa—
[TolinTrHra). CBETOBBIC JTYYH.

5. CBETOBOM BEKTOP, XapaKkTep KoJeOaHuil CBETOBOTO BEKTOPA.

6. AOCOJIIOTHBIN MMOKA3aTeNb MPETOMIICHHUS, CBSI3b C AJIEKTPUUYECKON U MarHUTHOM
MIPOHUIIAEMOCTBIO cpenbl. [Jucnepcust ceera.

7. JlnuHa ¥ 4acToTa CBETOBBIX BOJIH. CBSA3b IJIMHBI U YaCTOTHI CBETOBOM BOJIHBI B
Cpelde U BaKyyMe.

8. JIBoiicTBEHHasI mpUpoOIa CBETA.
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9. OCHOBHBIE 3aKOHBI ONTHKH.

10. AGCOIIOTHBIN U OTHOCUTENBHBIIN MOKA3aTeNu IPETOMICHUS.

11. Cuna cBera. OCBEUIEHHOCTb.

12. CBsA3p moKa3zaTess NpPEIOMJIEHHS CBETa CO CKOPOCTBIO CBETa B Cpele, C
ANEKTPUYECKUMU U MArHUTHBIMH XapaKTEPUCTUKAMHU CPEBI.

13. CBs13b JUIMHBI U YACTOTHI CBETOBOW BOJIHBI B CPEJIE U BAKYYME.

14. EcTrecTBEeHHBIN U MOJISIPU30BaHHBIN CBET.

15. Ilpunnun depma; onTUYecKas JJMHA My TH.

16. UnTepdepennus ceeta. Gusndeckas npuyrHa HHTEpHEepeHIInu.

17. KorepenTtHble BoJIHBI. Pa3HOCTh (ha3 npu HaJIO0KEHUU JBYX BOJIH.

18. UnTepdepeniius cBeTa Npu HaJ0KEHUH JIBYX KOT€PEHTHBIX BOJIH.

19. Ontuueckas pa3HOCTh XOJa U PA3HOCTh (Pa3 JIBYX KOTE€PEHTHBIX BOJH OT
MCTOYHUKA CBETA IIPU MIPOXOKIAECHUU 10 JBYM CpPENAM B TOUKY.

20. YcnoBust MHTEpPEPEHIIMOHHBIX MAaKCMMyMa U MUHHMYyMa IpU HaJOKEHUU
JBYX KOT€PEHTHBIX BOJIH.

21. [Ipuaumn I 'rorrenca.

22. BoaHOBOM (PpOHT; BOJIHOBASI IOBEPXHOCTb.

23. Iudpakuusa cBeTa, BUABl AUPPAKUUU; OOBSICHEHHWE C MOMOIIBIO MPUHLUIA
['tolirenca.

24, ITpunnun Iroiirenca-®penens. 3ousl Openens. [loctpoenue 300 Openernsi.

25. Jludpakius Ha KPyTiIoM OTBEPCTHUH.

26. JludpaxkinuoHHasi KapTUHA Ha KPYTIIOM JTUCKE.

27. Iudpaxus Opaynrodepa Ha 1IETH, YCIOBUSI AUPPAKITMOHHBIX MAKCUMyMa U
MUHHMYMa.

28. Hanpasnenne (yroia) MaKCUMajdbHONM M MUHHUMAaJIbHOW WHTEHCUBHOCTH CBETA
npu nudpakiuy Ha mesu.

29. udpaknuoHHas pemieTka. YCIOBUS max W min OCBEMIEHHOCTH. YuCio
TJIaBHBIX MAKCUMYMOB.

Bonpocwt ona camocmosmenvhoco uzyuenus
1. IITOTHOCTB SHEPTUU B AIEKTPOMArHUTHOM BOJIHE.
2. IINOTHOCTH MOTOKA 3HEPTUHU B DJIEKTPOMATHUTHOM BOJIHE.
3. luTeHcuBHOCTH cBeTa. CBA3b CO CBETOBBIM BEKTOPOM.
4. JlaBiieHrEe cBETa Ha MOTJIOIIAOILYIO IOBEPXHOCTb.
5. ITmockoe u cepudeckue 3epKaa.
6. SIBieHNE NOJTHOrO BHYTPEHHETO OTPAXKEHUS.
7. JInnsel. DopMyna TOHKOM JIMH3BI.
8. CBetoBo# MOTOK. DYHKIIUS OTHOCUTEIHHOW CIIEKTPATHLHOM YyBCTBUTEIBHOCTH
riasza (PyHKIUs BUTHOCTH).

Bonpochl py0e:xkHOTo KOHTPOJIst Ne 3
Bonpocwi, paccmampusaemvie Ha ayOumopHbuIX 3aHAMUILX
1. [lucniepcus cBera.
2. Ilornomenue cBera. 3akoH byrepa.
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3. Paccesinue cBeta. 3akon Panes.

4. Tlnockomonapu3oBaHHbI cBeT. CTeneHb MNOJSPU3ALMHU E€CTECTBEHHOTO MU
TJIOCKOMOJIIPU30BAaHHOTO CBETA.

5. Uro mnpeacTaBisoT coOOW monsipusaTop M aHaimuzarop? Mx ponb mnpu
M3YYCHHUHU TOJIIPU3ALIUU CBETA.

6. [IpoxoxaeHue cBeTa yepe3 OJUH MOJSPU3ATOP, HHTEHCUBHOCTH MPOIIE/IIETO
CBeTa.

7. VIHTEeHCHBHOCTH CBETa, NPOUIEANIEr0 Yepe3 JBa NOJspU3aTopa. 3aKOoH
Mautroca.

8. Ilonspuszanus cBeTa NpU OTPAKEHUM M TPEJIOMIICHUM Ha TpaHUIEe ABYX
JTUDJIEKTPUKOB.

9. Vron bproctepa mnpu OTpaK€HUHM U TMPEIOMIICHWH Ha TpaHUIE ABYX
JTUDJIEKTPUKOB.

10. TermoBoe M3 MydeHUE. IHEPTETUUECKASI CBETUMOCTh TeJIa.

11. VcniyckaTenbHas ¥ MOIJIOMATEIbHAs] CHOCOOHOCTH.

12. CBs13b SHEPTETHUECKON CBETUMOCTH C UCITyCKATEIBHON CIIOCOOHOCTHIO TeNa.

13. CBs3p HCIycKaTelbHBIX criocoOHocTer Tena I (w) u r (A1) AId OXHOTO
ydacTKa CIeKTpa.

14. A6comotHo yepHoe Teno. Cepoe Teno.

15. CooTHOIIEHUE UCITYCKATEIbHBIX U MOTJIOMATENbHBIX CIOCOOHOCTEN CUCTEMBI
TEJ, HAXOISIIHUXCS B TEIIJIOBOM PAaBHOBECHH.

16. Kpurepuii TerioBoro uznydenus. 3akod Kupxroda.

17. ®yukuus Kupxroda u ee hpuznueckuii CMbICI.

18. 3akon Credana-bonbiimana.

19. I'paduueckas 3aBucumocts GyHkimn Kupxroda ot AuHBI BOJTHBI.

20. 3akon cmemienus Buna.

21. ®opmyna Ilmanka, uto oHa omwuchiBaeT? IlpenmonoxeHus, Jexane B
OCHOBE (hOPMYJIBL.

22. ®otorddext. Buenrnuit u BHyTpeHHUN HOTOADDEKT.

23.BonbrammiepHasi XxapakTepucTiKa BHeITHero ¢otodddexra u ee o0bsICHEHHE.
3aepKUBAIOIICE HAMPSHKEHUE.

24. Tpu 3axoHa BHemnHeTo (hoTodPdekTa.

25. O6bsicaenue Gpororddexra ¢ TOMOIILI0 KBAHTOBOW TEOPHH.

26. ®opmyna DitHIITeHA 17151 BHENTHET0O (hoTodPdeKTa.

27. Onwitel Pezepdopna. SAnepuas moaens aroma Pezepdopaa.

28. Bropoii 3akoH HeroTOHA 17151 9IEKTPOHA, ABUKYIIIETOCS BOKPYT SApA.

29. IlpotuBopeunst Mmojienun atoMa Pesepdopa ¢ ONBITHBIMEU TaHHBIMU.

30. Coextp aroma Bomopoma. dopmyna bambmepa. Ha uro ykaspiBaer
JMHEWYaThIi CIIEKTP aToMa Bojopoaa?

31. Iloctrynatst bopa.

32. CBsI3b 4aCTOTHI M3IIYYCHUS C PHEPTHSIMHU YPOBHEH IIPH KBAHTOBOM TIEPEXO/IE.

33. OnpenaeneHue CBsI3M paguyca n-oil OpOUTHI AIEKTPOHA B BOJOPOI0TIOT00HOM
aToMe C HOMEPOM OPOUTHI.

34. Ilepssiit bopoBckuitl paguyc opOUTHI.
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35. I'maBHOE kBaHTOBOE uKClI0. OCHOBHOE U BO30YKICHHOE COCTOSTHUE aToMa.

36. Jlnmuna BonHb! To Ae bpoitmo.

37. B ueM oTnuune CBONCTB MUKPOYACTHIl OT CBOMCTB MaKpOYaCTHII?

38. CooTHotieHne Heonpeaenennocrei I eizendepra.

39. Kak 3aBUCAT HEONPEAETECHHOCTh KOOPAUHATHI U CKOPOCTH YaCTHUIIBI OT MacChl
YacCTHUILIbI?

40. CoOoTHOILIEHUE HEONIPEIECTICHHOCTEN ISl SHEPTUU U BPEMEHU.

41. KBaHTOBBIE YHCIIA.

42. Cnun. CnuH 3nextpoHa. [Ipunnun 3anpera [aynu.

43. Ctpoenue siipa. DHeprus cBs3u B siape. [IpoTOHBI 1 HEUTPOHBI.

44. o, B, y-u3mydeHusl.

Bonpocwi ona camocmosamenvrnozo usyuenus

. BubI ClIEKTPOB: IMHEWYATBIN, OJIOCATHIN, CIIOIIHOM.
. EcTecTBeHHBIN CBET, MOJSAPU3OBAHHBIN CBET, IIIOCKOCTH MOJISPU3ALINH.
. BpameHnue miockocTu moasipru3aliy BEIIECTBAMU MIPU MPOXOKICHUH CBETA.
. ®otoH. Macca, sHeprus, umnyJibc. OCHOBHBIE CBOMCTBA (POTOHA.
. CxopocTh ABM»KeHUs (OTOHA B BEILIECTRBE.
. JlaBneHune cBeTa Ha MOMJIOMIAONIYIO U OTPAXKAIOIIYI0 IIOBEPXHOCTH.
. KopnyckyJisipHO-BOJTHOBOM JTyajii3M CBOMCTB BEILIECTBA.
. BeluuCINTh IJIMHY BOJHBI Jie bpoins gactuiel Maccoit 1 r, IBMXKyIIEHCS CO
ckopoctbio 10 Mm/c.

9. KakoBa HeompeaeIeHHOCTh KOOPJWHATHI 3JICKTPOHA B AJICKTPOHHO-TYUYEBOU
TpyoKke (V=107 m/c; v=10° m/c; m=9,11.10* kr)?

10. KakoBa HeomnpeIeIeHHOCTh CKOPOCTH JICKTPOHA B aToMe Bojiopojia? Pasmep
atoMa 10-10M.

11. Yem 0OBsICHSICTCS HEOIPEIETICHHOCTh YaCTOTHI U3TYUCHHS ?

12. YacTuisl 0AMHAKOBOM MPUPOIBI B KIIACCUIECKON M KBAHTOBOM MEXaHHKE.

13. Mogaenu sizpa.

00O ~NON DN kA~ W —

3.7. IlpomexxyTOoUHasi aTTECTAIUS
B cooTBeTcTBUMM C yueOHBIM IJIaHOM IO HampasieHuto noarotoBku 35.03.06
ArpouH)XeHepHs MPOMEXKYTOYHAs aTTeCTalluu 1o naucuurinae « MmkenepHas gusukay
MPOBOJIUTCA BO 2 CEMECTpe — B BHJE 3a4era, B 3 CEMeCTpe — DJK3aMmMeHa. B
9K3aMEHAIMOHHBIX OMJIeTaX MPUCYTCTBYIOT CUTYAIlMOHHBIC 3a/1a4H, MPEJCTABICHHBIC B
BUJIC PACUECTHBIX 3aJJaHUN.

Bonpockl, BbBIHOCHMBIE Ha 3a4eT (2 cemecTp)
1. MarepuanbHas Touka. CucteMa orcyeta. AGCOIIOTHO TBEPIOE TEJIO.
2.CKOpOCTb CpeHsAsI U MTHOBEHHAS.
3.1lyTh 0pu MpOU3BOIBHON 3aBUCUMOCTH OT BPEMEHH.
4.Yckopenue. CKOpOCTh U IyTh IPU PABHOYCKOPEHHOM JIBHKCHUHU.
5.YCKOopeHue npu JIBUKEHUU Tela C IMOCTOSHHOW CKOPOCTBIO IO OKPYKHOCTH
(BBIBON).
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6. YrioBas ckopocTb. HanpaBieHnue BeKTopa yrioBoil CKOPOCTH.

7. Ilepuon u yactoTa BpauieHus. CBA3b C YIIIOBOK CKOPOCTHIO.

8. YrimoBoe yckopeHue. CBsi3b JMHEHHBIX W YTJOBBIX BEJIWYUH MPU BpPALIEHUU
tena (myTh, CKOPOCTh, YCKOPEHUE).

9. 3akon HrroTOHA.

10. Umnynece Tena. Beipaxenue BToporo 3akoHa HeloTOHA yepes uMInyJibe.

11.Cuna tsxectu u Bec tena. Cuna tpeHus. Cuiia yrnpyrocTi.

12.Mexannueckasa cucrema. Cuibl BHyTPEHHUE U BHELIHUE. 3aKOH COXPaHEHUs
UMITyJIbca (MOMEHT KOJIMYECTBa JIBXKEHUSI) B 3aMKHYTON CUCTEME.

13.Lentp macc cucteMbl. CKOpOCTh LIEHTPA MAacC. 3aKOH ABUKEHUS LIEHTpa Macc.

14.PaboTa u sHeprusi. MouHOCTh. DHEPTrusl.

15.ITonHas MexaHu4ecKasi SJHEprus. 3aKOH COXPaHEHHUs U MPEBPAIECHUS SHEPTUN.

16.MoOMEHT cuIIbl OTHOCUTENBHO OCH. [111e4o cuibl.

17.MoMeHT UMIyJIbca OTHOCUTENHbHO OCU. CBSI3b C MOMEHTOM CHJIBI.

18.3aKOH cOXpaHEHUsI MOMEHTA UMITYJIbCA.

19.MoMeHT MHEpUHH MAaTEpUATIBHOW TOYKM M CHCTEMBI MAaTE€pPUAJIBHBIX TOYEK.
Teopema Lllteiinepa.

20.KuHeTtnueckas SHEprus BpaIAatOIErocs Tea.

21.0OCcHOBHOE ypaBHEHNE TUHAMUKH BPAIIATENbHOTO ABUKEHHS TBEPAOTO TENA.

22.MoOMEHT uUMIyJibca MPU BpaAUICHUU Tela BOKPYT OCH. 3aKOH COXpAaHEHUS
MOMEHTA UMITyJIbCca MPH BpaIllCHUU Tea.

23.I'apmonnyeckue KkonebaHus. CMelleHHe, CKOPOCTh U YCKOPEHHE IIpH
rapMOHHUYECKHUX KoJieOaHusX. AMIunTyaa konebanuil. [lepron u vyacrora KojaeOaHUiA.
VYpaBHeHUs rapMOHUYECKUX KOJICOAHUIA.

24 DHeprusi Tena NpU  TAPMOHMYECKHX  KOJEOaHMSAX:  KUHETUYECKas,
NOTEHIUAJIbHAS, TIOJIHAS.

25.3aryxatomue kosebanus. JuddepeHuunanbHoe ypaBHeHUE KoJieOaHMIA.
CMmellieHre TpU 3aTyXalollMX KoJieOaHUsAX. AMIUIMTYa W MEpUOi 3aTyXarolHuX
koneOanuil. JlekpemeHT 3aTyxaHusa. Jlorapupmuueckuil JI€KpEeMEHT 3aTyxaHus
3aTyXaroluX KoJeOaHui.

26.BeinyxieHHbIe KoneOanus. SIBeHue pe3oHaHca, pe30HaHCHAs 9acToTa.

27.BonHoBo# nporuecc (BosiHbl). OCHOBHOE CBOMCTBO BCEX BOJIH. J[IMHA BOJIHBI,
CBSI3b CKOPOCTH BOJIHBI C JUIMHOW BOJIHBI U YaCTOTOM.

28.BonHoBoe uncio. YpaBHeHue Oeryiieit cepruueckoil BOJTHBI.

29.0OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

30.MaecanbHblid ra3. YpaBHEHUE COCTOSHUS WJCAIBHOTO ras3a Jjisi JaHHOW MacChl
ra3a (ypaBuenne Menpneneesa — Kianeiipona).

31.BBIBOJI OCHOBHOTO YPAaBHEHUS MOJIEKYJISIPHO — KUHETUYECKOM TEOpUH Ta30B.

32.Cpenssisi KBaApaTU4Hasi CKOPOCTb MOJIEKYJd. CBSA3b CpeAHEN KHUHETHYECKOU
SHEPTUHU MOCTYNMATENBLHOTO ABUKEHUS MOJIEKYJI C TEMIIEPATYPOH.

33.4BneHnsa nepeHoca. 3akoH TemionpoBogHOCTH Dypre. 3akoH Puka. 3akoH
HproTOHA 117151 CHITBI BHYTPEHHETO TPEHUS.

34 .BHyTpeHHSs SHEPrUsl TEPMOAMHAMUYECKON CUCTEMBI.
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35.Yucno creneHeil cBoOOAbI MOJEKyd. 3akoH boiibliMaHa O pPaBHOMEPHOM
pacnpeieIeHuy SHEPTUH M0 CTENEHSIM CBOOOAbI MOJIEKY L.

36.Ilepoe Hawyasio TepMoauHaMHuKW. PabOorta, coBepuiaemasi ra3oM Ipu
M3MEHEHUU €ro 00bEMa.

37.TermnoéMKOCTb ra3oB: IPU MOCTOSHHOM 00BbEME U MPU MTOCTOSIHHOM JIABJICHUU;
CBSI3b C YHCIIOM CTeTeHer cBoOOAbI. CBSA3b MOJSIPHBIX TETUIOEMKOCTEH MEXKIY COOOH.

38.Anuabatuueckuii nporecc. [lokazarens aguabaThl, CBSI3b C YUCIOM CTENEHEN
cB000bI. YpaBHeHue [lyaccona.

39.CBs13b BHYTpPEHHEH SHEPTUU raza ¢ MnokaszaTesieM aauadathbl, TeMIEpaTypon u
JABJICHUEM.

40.KpyroBoii mnpouecc (uuki). Ilpsmoit u oOpatubeiii 1uki. Koadduiument
MOJIE3HOTO JIEUCTBUS I KpyroBoro mpouecca. OOpatumbli W HEOOpaTUMBIN
TEPMOJIMHAMUYECKHUE MPOIECCHI (IIUKIIbI).

41.CxeMa nukia paboThl TEMJIOBOTO JBUTATEIIS.

42.Btopoe Hauano TepMOJMHAMUKHU (0 HampaBJjeHUHU Tepexoaa Temia). Teopema
Kapno. Huxn Kapro. KIIJI nukna Kapso.

43.IlpuBenéHHOE KOJMYECTBO TEIUIOTHL. OHTponus. [IpuHumm Bo3pacTraHus
SHTPOIIUH.

44. 3axon Kynona. HanpasieHnue cuiibl, 1eACTBYIOIIECH Ha 3apsl.

45. HanpsixeHHOCTD 3JieKTpudeckoro nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX ITOJIEH.

46. IloTok BekTOpa HAIPSKEHHOCTH AJIeKTprudeckoro noss. Teopema [aycca.

47. PaboTa cuJl 3JIEKTPUYECKOIO MOJIS IO NMEPEMEILIEHUI0 TOUEYHOI0 3apsa.

48. Lupkysiiusi BEKTOpa HAIPsHKEHHOCTH MO0 3aMKHYTOMY KOHTYPY.

49. lloTeHuManpHasi SHEPrusi TOUYEUHOrO 3apsia B MOJ€ APYroro TOYEYHOTO
3apsga. Ilorenuuman. Pabota mo mepeMenieHuro 3apsjga MeXAy TOYKaMH C pa3HbIMU
MOTEHI[UATAMH.

50. CBs3p MeXAy HAMNPSIKEHHOCTHIO AJIEKTPUUYECKOTO TOJII M TMOTEHIIMAJIOM.
CBsi3b  Pa3HOCTM TMOTEHUHMAJIOB C HANPSDKEHHOCTBIO — BJIEKTPUYECKOTO  MOJIS.
OKBUIIOTEHIIUATbHBIE TOBEPXHOCTH.

51. DnekTpuyeckoe MmoJyie B AUIEKTPUKE, HAMPSXKEHHOCTh AJIEKTPUUECKOTO MOJIS.
JusnekTpuueckass  NPOHULAEMOCTb  CPEJBbl, CBA3b  C  JAUDJIEKTPUYECKOU
BOCIIPUMMYHBOCTBIO.

52. BekTop »yekTpuYecKoro cMmemeHus. Teopema [aycca s BekTopa
ANEKTPUYECKOTO CMEILICHHUS.

53. DAEKTPOEMKOCTh YEIUHEHHOTO TPOBOIHMKA. EMKOCTH miapa.

54. KougeHncaropel. EMKOCTh TIJIOCKOTO KOHJEHcaTopa. EMKocTh mpu
IIOCJIETIOBATEILHOM U MMAPAJUIEIbBHOM COETMHEHHSIX KOHIEHCATOPOB.

55. DHeprusi CUCTEMbI TOUEUYHBIX 3apsAI0B. DHEPTUs 3apsHKEHHOTO KOHAEHCATOpA.
DHeprus ¥ MIOTHOCTh SHEPTUH SJIEKTPUUYECKOTO MOJISL.

56. Cwta Toka. BekTop miIoTHOCTH TOKa, CBSI3b C CHJION TOKA.

57. 3akon Oma a1 ydacTka I€Nd B HMHTErpajibHOM W auddepeHuanbHon
dopmax. ConpoTUBICHUE HWJIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTbH YIEIBHOTO
CONPOTHUBJIEHUS OT TEMIIEPATYPHI.
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58. DnexTpoaBmwkymias cuia. [laneHne HanpsHKeHUs HA HEOTHOPOTHOM Y4YacTKe
nenu. 3akoH OMa Uil HEOJHOPOJHOIO y4yacTKa LEeNd B HWHTErPAJbHOM U
audepeHnnansHoi hopmax.

59. Pabora m momHocTh TOKa. 3akoH Jlxoyns—JleHna B WHTETpaJbHON U
audepeHnnanbHoN hopmax.

60. MomHoCTh, pa3BuBaeMasi MUCTOYHHUKOM TOKa. MOIIHOCTh, BBIIEISICMas B
Harpyske. Koo duiumeHT nonesHoro neiicTBrs UCTOYHUKA TOKA.

Bonpocsl, BBIHOCUMBIE HA 3K3aMeH (3 cemecTp)

1. MarauTtHoe nosie. MarauTHasi MTHAYKIUS, IPUHINAI CYyTEPHIO3UIIMNA MarHUTHBIX
nosieil. CUI0BbIE IMHUU MarHUTHOTO noJist. 3akoH buo- CaBapa- Jlammnaca.

2. Cuna Jlopenna. 3akon Amrmepa. Cuia B3aUMOJICUCTBUS JIBYX OE€CKOHEYHBIX
IPSMBIX IPOBOJTHUKOB C TOKOM.

3. MarHuTHBIA MOTOK.

4. TloTok BEKTOpa MAarHUTHOM WHAYKIIMU 4Yepe3 3aMKHYTYH) IOBEPXHOCTD.
Teopema ['aycca 1 BEKTOpa MarHUTHOM MHIYKIIVH.

5. [upkynsauus BeKTOpa MAarHUTHOW MHAYKIUU B M0 3aMKHYTOMY KOHTYpY HJIsi
MPSAMOTO TOKa (BBIBOA). 3aKOH IMOJIHOIO TOKA JJisi BEKTOpa MarHMUTHOM MHAyKUuMU B u
JUISL HAMIPSDKEHHOCTU MarHuTHOTO 1osist H.

6. MarauTHast TPOHUIIAEMOCTh 1, €€ (PU3NIECKUIA CMBICIT.

7. Buasl marnetukoB. [luamarnetuku. [lapamarnetuku. DeppoMarHeTUKH.
[Tetna rucrepesuca.

8. DnexktpomarauTHas HHAyKIMA. Maaykimonnsiit Tok. [Ipasuo Jlenia.

9. Camounnyknus. WuaayktuBHOCTh. MHAyKTUBHOCTH coneHonpa. JJIC
CaMOMHIYKIIHH.

10. DHeprust MarHUTHOTO TOJIs1. [[IIOTHOCTH PHEPTUHM MarHUTHOTO TIOJISI.

11. YpaBuenuss Makcpemia B nuddepeHnuanbHoi popme. BoiHoBbIE ypaBHEHUS
1u1s HarpsbkeHHocTel E u H, ckopocTh 351eKTpOMAarHuTHBIX BOJIH.

12. [I70THOCTH SHEPTUH B DJIEKTPOMArHUTHON BOJIHE.

13. CBeToBOI1 BEKTOP, XapakTep KoJeOaHU CBETOBOTO BEKTOPA.

14. JInuHa u yacToTa CBETOBBIX BOJH. CBsI3b IMHBI U YaCTOTHI CBETOBOI BOJIHBI
B CpPEJIC U BaKyyMe.

15. UaTeHcuBHOCTD cBeTa. CBSA3b CO CBETOBBIM BEKTOPOM.

16. [punnun depma; onTuyueckas AJIMHA My TH.

17. Yro takoe nmuH3a? Kakas nuH3a Ha3biBaeTcs ToHKOW? CoOuparomas JuH3a
pacceuBaroias JIMH3a.

18. ®opmyna JIUH3BI.

19. Unrepdepenumss cBeta. Dusuueckas TmpuuuHa  UHTEpPEpEeHIUU.
Korepentnsle BosiHBI. PazHocTh (a3 npu HamoxkeHuu ABYX BojH. WHTtepdepeHuus
CBETa NP HAJIOKEHUH JIBYX KOI'€PEHTHBIX BOJIH.

20. ITpunuun I'roifrenca. BoaHoBo# (ppoHT; BOJIHOBAsI TOBEPXHOCTb.

21. Jludpaxkuus cBeta, BUAbI AUPPAKIUU; OOBSICHEHUE C MOMOIIBIO MPUHIUIA
I'tolirenca.
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22. Tloctpoenue 301 Openens. Judpakuus Ha KPyTIoM OTBEPCTHH U HA KPYTIIOM
TIICKE.

23. Iudpaxus OpayHrodepa Ha eI, YCIOBUS AUPPAKIIHOHHBIX MAaKCUMyMa U
MUHHAMYMa.

24. JludpaknuoHHasi pemieTka. YciaoBus Max u Min oceemeHHocTH. Yucio
IJIABHBIX MAaKCHUMYMOB.

25. lucniepcus cBeTa. Buipl CIIEKTPOB: TMHEHYATHIHN, MOJIOCATHIHN, CIIONIHOM.

26. Ilornomenue ceera. 3akoH byrepa.

27. Paccesinue cBeta. 3akoH Panes.

28. IlnockononsipuzoBaHHbIil cBeT. CTeneHb NOJAPU3AIMKN E€CTECTBEHHOTO U
IUTOCKOTOJISIPU30BAaHHOTO cBeTa. [IpoxokjaeHue cBeTa uepe3 OJMH MOJSIpU3aTop,
MHTEHCUBHOCTH MIPOLIEAIIETo cBeTa. 3akoH Maitoca.

29. Ilonspuszanus cBeTa MpU OTPAKEHUM W TMPEJIOMIICHMHM Ha TPAHUIIE JABYX
IUAIIEKTPUKOB. Yroa bprocrepa.

30. TemoBoe M3My4eHne. DHEPreTUIecKasi CBeTUMOCTh Telna. McnmyckarenpHas u
MOTJIoNIATeNIbHAS CHOCOOHOCTH.

31. A6comotHo yepHoe Teno. Cepoe Teno. 3akoH Kupxroda.

32. 3akon Credana-bonpiimana. 3akoH cmenieHns BuHa.

33. ®opmymna [Tnanka. Dotorddext. Tpu 3akoHa BHenTHETO (hoTOIPdeKTa.

34. ®opmyna DitHIITeHA 7151 BHENTHETro hoToddekra.

35. ®oToH. Macca, sHeprusi, uMitysibec. OCHOBHbBIE CBOWCTBA (DOTOHA.

36. OnwiTel Pezepdopaa. SAnepuas moaens aroma Pesepdopaa.

37. CnexTtp aroma Bogoposa. Popmyna banemepa. [loctynatsl bopa.

38. CBs3b 4aCTOTHI U3JIyUYEHHUS C SHEPTUSAMHU YPOBHEH MPU KBAaHTOBOM IE€PEXOJIE.
I'maBHOE KBaHTOBOE UKCc0. OCHOBHOE U BO30YXK/IEHHOE COCTOSIHUE aTOMA.

39. KopryckyisipHO-BOJIHOBOM JTyaii3M CBOWCTB BelecTBa. [[irHa BOIHBI 1O 1€
bporiro.

40. CooTtHomrenue HeonpeaeneHnoctei [ eizendepra. KBanToBrie uncia.

41. Cnus. CnuH snekrpoHa. [Ipunnun 3anpera [Taymnu.

42. Ctpoenue siipa. DHeprus cBs3u B sape. [[poTOHBI 1 HEHTPOHBI.

43. o,B,y-u3IydeHus.

Oopazey IK3amMeHaAUUOHHO20 Ouliema
MUHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUIMCKOM
OEJTEPALINN
denepanbHOE rocy1apCcTBeHHOE 0K0/IKeTHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIEr0 00pa3oBaHus
«CapaToBCKMil rOCYIapPCTBEHHBbIH arpapHbIii YHUBEPCUTET
uMmenu H. U. BaBuioBa»

Kadenpa Un:xxenepHasi puzuka, 3J1eKTPOOOOPYA0BAHUE U IEKTPOTEXHOJIOTHHU

3K3AMEHAIIMOHHBIN BUJIET Ne 1
no auctuinHe «HuxenepHas Gusukay
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1. HupKynsiusi BEKTOpa MarHUTHOM MHAYKIMU B 1o 3aMKHyTOMY KOHTYpY JUIs
MPSIMOTO TOKa (BBIBOJI). 3aKOH MOJIHOTO TOKA JJIsi BEKTOpAa MarHUTHOW MHAYKUUU B u
JUIS1 HAMIPSKEHHOCTH MarHuTHOTO oJist H.

2. Tlonsipusaropel. 3akoH Mamtoca. THTEHCMBHOCTD CBETa MOCJE MPOXOXKIACHHUS
JIBYX TIOJISIPOUIOB.

3. CBs3b 9aCTOTHI MU3IYYCHHS C DHEPTUSIMH YPOBHEH IPH KBAaHTOBOM TIEPEXOJIE.
I'maBHOE KBaHTOBOE YKCiI0. OCHOBHOE M BO30YXKIECHHOE COCTOSIHUE aTOMa.

4, M3 cMOTpPOBOTO OKOIIIKAa TEYH H3JIydaeTcs MOTOK 3Heprur 4 kJIk/MUH.
OnpenennuTs TeMIepaTypy IeuH, eclii IJIOIaab OKOIIKa 8 M2,

Jlara
3aB. kadenpoit Tpymkun B.A.

3.8. CuryanuoHHbIe 32124

CuTyallMOHHBIC 3aJa4yd  TPEJHA3HAYCHBI JUIS  BBISBICHHS  CIIOCOOHOCTH
00yJaroIuXcsl pemnarh JKU3HEHHbIC MPOOJIEMBI C IOMOIIBIO MPEIMETHBIX 3HAHHM,
KOTOpPBIC OTHOCATCS K TIIOHATHIO METOJWYCCKUX pecypcoB. OHHU  IO3BOJISIFOT
MPEJICTAaBUTh NPEIMETHBIC U METANPEAMETHBIC Pe3yiIbTaThl 00pa30BaHUS B KOMILICKCE
YMCHHH W HAaBBIKOB, OCHOBAHHBIX Ha 3HAHHUAX 3a CUET YCBOCHHS Pa3HBIX CIIOCOOOB
JESATSIIBHOCTH, METOJOB PaboThl ¢ WHpOpMaluell. PemnieHne cUTyalMOHHOW 3aj1adu
npeanojiaraeT MOOWIHM3AIMI0 HMMEIOMIMeCS y OOydYarommxcss 3HAHUH H  OTbITa,
MIOJTyYEHHBIX B XO0JIe OOYUYCHHS, a TaK)Ke HACTPOCHHS M BOJIA JUIsI PEIICHUS 33aJaHHOU
npoOJieMbl — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTPa)KacT HJICOJIOTHUIO BBEICHHSI
HOBBIX 00pa30BaTENbHBIX CTAHIAPTOB. PemiaroTcs CUTyallMOHHBIE 3ajJa4d B
KOHTPOJIBHBIX paboTax W OJ{HA U3 3a7a4 U3JI0KEHa B 9K3aMCHAIMOHHOM OUJIeTE.

[IpuMepbl CUTYallMOHHBIX 33124 IPEICTABICHBI B BUJIC PACYETHBIX 3aJaHUN:

Ne CuryanmoHHas 3ajjaqa

1 | Onpenenuth JUHEWHBIE KUHEMATHUUYECKHUE XapaKTEPUCTUKHU: TEpEeMEICHUE,
CKOpPOCTb, YCKOPEHUE KOHKPETHOI'O IBMXKYIIETOCs yCTpoHcTBa. PaccunraTth €ro
TOPMO3HOM Iy Th.

2 | OmnpenenuTh  yriaoBble KUHEMAaTHUYECHWE  XapaKTEPUCTUKU  BPAIIAIOIIETOCS
YCTPOMCTBA: YIOJI HOBOPOTA, YIJIOBBIE CKOPOCTh U YCKOPEHHUE.

3 | Ompenenutb JUHEHHBIE KHHEMATHYECKHE XapaKTEPUCTHUKU BPAILAIOLIErocs
00BEKTA Ha OCHOBE €r0 Y3JIOBbIX XapaKTEPUCTHK.

4 | OnpenenuTh JAUHAMUYECKUE XapaKTEPUCTUKHU: CHIIy, MOMEHT CHJI  JUIs
KOHKPETHOT'O YCTPOMCTBA.

5 | PaccunTarh SHEpreTMUECKHE XapaKTEPUCTUKHU KOJIEOIIOIIErocs Tena

6 | OnpenenuTh XapaKTEPUCTUKHA M300pAKCHHH B JIMH3aX M 3e€pKajIax

7 | Paccuurarh m omucaTh UTOT MHTEPHEPEHITUU KOTEPEHTHBIX BOJH, TU(PAKIUHU U
MOJISIPU3ALHU CBETA

8 | Paccunrtarh xapakTepucTuku poToHa, PoTorneKTpoHOB pH hoTodrdhdexTe.
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4. MeTtoanueckne MaTepuaJibl, ONpeaessiioniue npouexypbl OlleHUBAHUS 3HAHUI,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATeJbHOCTH,
XapaKTepU3yIuX 3Tanbl GOpMHUPOBAHUS KOMIIETEHIIUI

4.1 Ilpoueaypsbl OLleHUBAHUS 3HAHUIA, YMEHNI, HABHIKOB
4 (MJIK) ONBbITA AeATeJIbHOCTH

Kontpons pe3ynbraroB oOydeHHs OOydalOIIMXCs, DJTAalloB W YPOBHSA
dbopMupoBaHus ~ KOMIETeHIUHW 1o  guciuiuinHe — «MuxeHepHas — (u3uKa»
OCYUIECTBIISIETCS. 4Yepe3 IMPOBEACHUE BXOJHOTO, TEKYIIEro, PyOEKHBIX, BBIXOJHOIO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITETIbHOM paOOThI.

@opMBI TEKYIIETO, MPOMEKYTOYHOTO M HTOTOBOIO KOHTPOJISI W KOHTPOJBHBIE
3a/laHusl ISl TEKYIIero KOHTPOJs pa3pabdarbiBaloTcs kadenpoit ucxoast u3 cnenuduku
JTUCIUIUINHBL, U YTBEPKJAIOTCS HA 3acCeaHUU Kadephl.

4.2 Kputepuu olleHKU 3HAHU, yMEeHUIi, HABBIKOB U (WJIHN) ONbITA IeATEJILHOCTH,
XapaKTepHU3yIIIUX ITanbl (POPMUPOBAHUS KOMIIETCHIMH B IIpoLecce 0CBOCHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

Onncanue MKanbl OLEHUBAHUS JOCTHKEHUS KOMIIETEHUMH IO IWCLMIIIMHE
MPUBEICHO B Ta0HIIE 6.

TabGauwa 6
YpoBeHb OtmeTKa Mo NATHOATTHBHON Onucanue
OCBOEHUS CUCTEME
KOMIIETEHI[HH (3auet, sK3aMeH)
6bICOKUIL «OTIUYHO | «3a4TeHO» | «3auTeHo | O0yuaromuiicss OOHapyKUJI BCECTOPOHHEE,
» (oTMHMYH | cUCTeMaTH4Yeckoe H  TIIyOOKoe  3HaHHe
o)» y4yeOHOro MaTepuaiga, YyMeEeT CBOOOJHO

BBIIIOJIHATh ~ 3aJaHus, IPEIyCMOTPECHHbIE
IIPOrPaMMOM, YCBOMJI OCHOBHYIO JIUTEPATypy
U 3HAKOM C JOIOJHUTEIBHOU JIUTEPATypOH,
PEKOMEHI0BaHHOM IIPOrpamMmMoi. Kax
IIPaBUIIO, oOyuaromuics MIPOSIBIISAET
TBOPUECKHE CIOCOOHOCTM B TIOHHMAaHUH,
U3JIOKEHUU U UCII0JIb30BAHUU MaTepHaia

bazoeuti «XOpOILO» | «3a4TeHO» | «3auTeHo | OOyuarommiics OOHAapYy>KWJ IOJHOE 3HAHHE
(xopomio | yueOHOro Marepuana, yCIEUIHO BBIIOJIHSIET
» NPEIyCMOTPEHHBIE B MpOrpamMMme 3aJaHusl,
YCBOMII OCHOBHYIO JUTEPATYPY,
PEKOMEHIOBAHHYIO B IpOrpaMMe

nOpo2oewlil  |KYyIOBIETBOP «3auTeHO» | «3auTeHo | OOywaronuiics O0OHapy KU1 3HAHUA
UTEIBHO» (YooBieT | OCHOBHOro y4eOHOTO Marepuaia B 00beMme,
BOpUTENl | HEOOXOJUMOM Uil JanbHeimell y4yeObl H
BHO)» | mpeacTosime  paboTel 1o  mpodeccun,
CIIPABJIIETCS C BBINOJIHEHUEM INPAKTUYECKUX
3alaHuM, TPETyCMOTPEHHBIX IPOrPaAMMOM,
3HAKOM c OCHOBHOM JIUTEPATypOH,
PEKOMEHJIOBaHHOM MPOrpaMMOM, JOITYyCTHI
MOTPEIIHOCTH B OTBETE HAa JK3aMEHE U IpU
BBINIOJHEHUH 9K3aMEHAIIMOHHBIX 33JaHui, HO
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YpoBeHb OTmeTKa Mo ATHOATUTHHON Onucanue
OCBOEHUS CUCTEME
KOMIIETCHIINH (3auet, nK3aMeH)
o0nasaeT HEOOXOAMMBIMU 3HAHUSAMU IS UX
YCTpaHEHUS noJt PYKOBOJCTBOM
npenojaBaresns
- «HEYJI0B- «HE «HE OOyuarommiicss oOHapyXWi1  MpoOensl B
JETBOPU- | 3aUTE€HO» | 3a4TE€HO | 3HAHMSIX OCHOBHOIO Y4YeOHOro Marepuana,
TEIBHO» (HeylOBIIET| JOMYCTUI  NPUHUUIHAIbHBIE OMIMOKA B
- BBITIOJTHEHUH PEeyCMOTPEHHBIX
BOPUTEIIbH | IPOTPAMMOM  IIPDAKTUYECKMX 3aJaHUM, HE
o) MOXKET  MPOJOJDKUTH  OOyueHHue  WIH
IPUCTYIUTD K npodeccuOHaTBLHON
JeSITEIIbHOCTH o OKOHYaHUH
o0Opa3oBaTelbHON OpTraHU3aIiH 0e3
JIOTIOJTHUTEIIHBIX 3aHATUI

4.2.1. Kputepum OLIEHKM YCTHOIO OTBeTa TMIPM TeKylleM KOHTpoJie M
NPOMEKYTOYHOM ATTECTALNH

[Ipu oTBeTE HA BOMIPOC OOYUAIOIIUNACS IEMOHCTPUPYET:

3HAHUS: OCHOBHbBIC 3aKOHBI €CTECTBO3HAHUA ((PU3MKU, B TOM UuCie (HU3NUECKUE
OCHOBbl MEXaHUKH, MOJEKYJISIpHOW (QU3UKU U TEPMOAMHAMMKH, 3IJIEKTPUUECTBA U
MarHeTu3Ma, ONTHKM, aTOMHOH U sAJIEpHOM (U3HKHU), METOAbl MaTeMaTH4YECKOIro
aHaJIM3a U MOJEIIMPOBAHMS, METObI UCCIIEIOBAHMS,;

YMEHHsI: IPUMEHATh CBOM 3HAaHMs B PEIICHWU €CTECTBEHHOHAYUYHBIX MpoOJeM,
BO3HUKAIOIIMX B XOA€ CBOEH MpodecCHOHATbHON  AESATENbHOCTH  (CTPOUTH
MareMaThuyeckue  MoAend  (QU3MYECKUX  SBJICHUM, MNPOBOAUTH  (U3UUECKUE
AKCIIEPUMEHTHI);

BJa/IecHHEe HABBIKAMM: pa0OThl C COBPEMEHHOM HAayYHOW HMHCTPYMEHTAIbHOU
0a30il, OCHOBHBIMU (PU3MYECKUMHU METOJAAMHM aHajIu3a M pacyera TEXHUYECKHUX
YCTPOWCTB

Kpurepuu o1ieHKHM YCTHOTO OTBETA

OTJIHYHO o0y4aroIuics: JIeMOHCTPUPYET:

- 3HAHUE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHOW (DU3WMKH, DICKTPUUIECTBA U
MarHeTM3ma, ONTHKH, TMPaKTUKU  TPUMEHEHUS  MaTepuana,
WCYCPIBIBAIOIIEC ¥ IIOCJIECOBATEILHO, YEeTKO M JIOTUYHO W3JIaraeT
MaTepuai, XOpollo OPUEHTHPYETCs B MaTepualie, He 3aTPyIHSIETCS C
OTBETOM IIPH BHJIOM3MEHCHHH 3a/IaHUI;

- YMEHHE pemaTh 3aJadyd Ha OCHOBHBIE 3aKOHBI MEXaHUKH,
MOJISKYJISIDHOM (DU3HMKH, DJICKTPHYECTBA W MAarHeTU3Ma, OITHKH,
ATOMHON W sJepHON (DU3UKH, UCHONB3YS COBPEMEHHBIE METOIBI H
MOKa3aTesIn TaKOM OIEHKH,

- YCHEIIHOE ¥ CHUCTEMHOE BIQJICHUE HABBIKAMH UTEHUS M OIEHKHU
JAHHBIX, JOKYMEHTOB, WH(OpPMANMH TPH HW3YYCHHH (DU3HUSCKUX
MPUHIIMIIOB paboThl (u3myeckoro MasTHHKA, MasTHuUKA O0epOexa,
AJIETPOU3MEPHUTENIBHBIX ~ MPUOOPOB, TEPMOMAPHI,  AICKTPHUSCKUX
LIEIIEH, CIIEKTPOCKOIIA
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XOpoI1o

00yYaroImuics: 1EMOHCTPUPYET:

3HAHME MaTepHaja, He JOMYCKAeT CYIIeCTBEHHBIX HETOUHOCTEH,;

B LIEJIOM YCIIEIIHOE, HO COJEpKalllie OTIENIbHBIC MPOOEebl, YMEHUE
pemiate 3aJadydl Ha OCHOBHBIE 3aKOHBI MEXaHHWKH, MOJICKYJISPHOM
(bu3uKH, STEKTPUYECTBA U MarHeTU3Ma, ONTUKU, aTOMHOU U SACPHOMN
(GU3MKH, WCIONB3ysS COBPEMEHHBIE METOABI W MOKa3aTeNM TaKOW
OLICHKH;

B IICJIOM YCIIEUIHOE, HO COAEp’Kallee OTHACNHbHBbIC INPOOEBl HIIH
COIIPOBOKJAIOIIEECS] OTNENbHBIMUA OINMOKAMHU BIIAZICHUE HABBIKAMH
YTEHHS U OLCHKU JAHHBIX, JOKYMEHTOB, HH(MOPMAIIUH ITPU U3yUCHUH
¢u3nveckux ~ NPUHOMIIOB  paboOThl  (U3UYECKOTO  MAasTHUKA,
AIIEKTPOU3MEPUTEIbHBIX TMPHOOPOB, TEPMOMAphl, 3NEKTPUIECKUX
LIENIEH, CIIEKTPOCKOIIA

Y/I0BJI€TBOPUTEIbHO

00y4aroIuics: 1IeMOHCTPUPYET:

3HaHUS TOJBKO OCHOBHOIO MaTepuana, HO HE 3HAeT JeTalleH,
JIOITyCKaeT HETOYHOCTH, JIOMyCKAeT HETOYHOCTH B (HOPMYJIUPOBKAX,
HapylmaeT JIOTMYECKYI0  IOCJIEIOBATENbHOCTb B HU3JI0XKEHUU
IPOrpaMMHOI0 MaTepuana;

B IIEJIOM YCIEIIHOE, HO HE CUCTEMHOE yMEHHUE pellaTh 3aJa4d Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJIAPHON (DU3HKH, 3JEKTpUUECTBA
U MarHeTM3Ma, ONTHKH, aTOMHOW M sAepHOW (U3WKH, HCIIONB3YS
COBPEMEHHBIE METO/bI U [TOKA3aTEIHN OLICHKH;

B LIEJIOM YCIIEHIHOE, HO HE CUCTEMHOE BJIaJICHUE HaBbIKAMM YTCHHS U
OLIEHKM JAaHHBIX, JIOKYMEHTOB, MH(OpPMaluu TMpH HU3YYECHUHU
¢u3nyecKux  OPUHLUIOB  pabOThl  (PU3MYECKOrO  MAasTHHKA,
AJIEKTPOM3MEPUTENIBHBIX MPUOOPOB, TEPMOMAphl, DIEKTPUUYECKUX
LIENIEeH, CIIEKTPOCKOIIA

HEYTOBJICTBOPUTEJIbHO

oOyJaromuincs:

HE 3HAET 3HAYUTEJBHOW YacTU MPOrPaMMHOTO0 MaTepHuaia, TIIOXO
OpUEHTUPYETCS B 3aKOHAX MEXaHUKH, MOJIEKYJISIpHOU (U3HKH,
AIIEKTPUYECTBA U MAarHETHU3Ma, ONTHUKH, aTOMHOW U AJIepHON (DU3HKH,
HE 3HaeT NpPaKTUKy NOPUMEHEHUs  Marepuana, JOIyCKaeT
CyIIECTBEHHBIC OIIHOKU;

HE yMEEeT MCIOJIb30BaTh METOJAbl M NPHEMBbI pElIaTh 3aJayd Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJISIPHON (PU3HMKH, 3IEKTpHUUYECTBa
M MarHeTu3Ma, ONTHKH, JOMYyCKaeT CyIIeCTBEHHbIE OIIMOKH,
HCYBCPCHHO, C OOJIBIINMHU 3aTPYAHCHUAMU BBITIIOJIHACT
CaMOCTOSTENIbHYIO pabory, OOJBIINHCTBO 3a/IaHUH,
IIPEAYCMOTPEHHBIX ITPOrPAMMON TUCHUIUINHBI, HE BBIIIOJIHEHO;
oOydJaromuiicss He BiageeT HaBbIKAMU YTEHHUS W OILIEHKH JIaHHBIX,
JOKYMEHTOB, MH(pOpPMAIMU NpPU U3Y4YEHUU (U3MUYECKUX MPUHIUIIOB
paboThl (HU3MYECKOTO MasTHUKA, DJIEKTPOU3IMEPUTENHHBIX MPUOOPOB,
TePMOTIAphl, JJEKTPUUYECKUX IIeTEeH, CIEeKTPOCKOMNa, JIOMyCKaeT
CYIIECTBEHHBIC OIINOKH, C OONBIIUMHU 3aTPYAHEHHUSMH BBITIOTHSIET
CaMOCTOSITENIbHYI0 ~ paboTy,  OOJIBIIMHCTBO  TPEIYCMOTPEHHBIX
MIPOrpaMMOil IMUCIMUILUIMHBI HE BBIIOJHEHO

4.2.2. Kputepuu OueHKHU A0KJIaaa
[Ipu nmoaroroBke goKIaga 00yUarOMIUICS JEMOHCTPUPYET:
3HAHMS: B PEIICHUN KOHKPETHBIX TEOPETUUECKUX, TPAKTUUECKUX 3a]1a4,
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YMeHHsI: OBJIaJICHUE TeopHel, padoTa ¢ JHUTEpaTypHBIMA HCTOYHWKAMH, aHAIN3a |
00001IeHns MaTepurana,

BJaJieHHe HABBIKAMM: BCICHHUS CaMOCTOSTEIBHOH pabOThI, pabOThI C IMOUCKOBBIMH
CHCTEMaMH.

Kpurepum oneHku 1okjaaaga

OTJINYHO 00yYaroIUICs IEMOHCTPUPYET:

- BBIIIOJIHEHHE BCEX TPEOOBAHMI K JOKIaNy,

- o00o3HaueHue nMpoodIeMbl 1 000CHOBAHHUE €€ aKTyaIbHOCTH,

- KpaTKWi aHaiu3 pa3jiMyHBIX TOYEK 3PEHHS Ha pPacCMaTpUBAEMYIO
poOJIeMy M JIOTHUECKOE U3JI0KEHNE COOCTBEHHOM TTO3UITUH,

- (opmynupoBKY BHIBOJIOB,

- TIOJIHOE PACKPBITUE TEMA,

- cobmronenue TpeOoBaHMi K BHEIIHEMY O(hDOPMIICHHIO,

- TMpaBHJIbHBIC OTBETHI HA JIOMOJHUTEIBHBIC BOIIPOCHI

XOPOIIO 00yYaIOIIMIACS TEMOHCTPUPYET:

- BBINTOJIHEHUE OCHOBHBIX TPEOOBaHUM K JIOKJIAJY W €ro 3alluTe,
HO IIpyu OTOM JOITYHICHBI HCIIO‘-IéTI)I, B YaCTHOCTH, HMCIOTCA
HETOYHOCTH B W3JI0KCHUU MaTepuana; OTCYTCTBYET JIOTHMYecKasl
[0CJICIOBATEIBHOCTD B CYXKICHUSAX;

- yIyIIeHus: B 0hOpMIICHUY;

- HCIOJIHBIC OTBCTHI HA JOMMOJHUTCIIbHBIC BOITPOCHI ITPU 3aIIUTC

YAOBJIE€TBOPUTEJIBLHO 06yqa}om1/11710;1 ACMOHCTPUPYCT:

- CYHWCCTBCHHBLIC OTCTYIUUICHUA OT Tpe60BaHI/II71 K J0KjIaay, B
YaCTHOCTH: TCMa OCBCIICHA JIHIIIb YaCTHUYHO,

- (baKTI/I‘-IeCKI/Ie OIIUOKYU B COACPIKAaHNUU OOKJIaaa WKW IMPU OTBCTC Ha
JOMOJHHUTCIIBHBIC BOITPOCHI

HEeY/I0BJIETBOPUTEIbHO 00YJarOIIHICS:

- HE BBIMOJHUII OCHOBHBIC TPEOOBaHUS, IPEIBSBIISEMbIE ITEIArOroM K
JOKJIay,

- HE  BBIIOJHWI  HAYYHO-TCOPETHYECKOE W  TPAKTUYECKOE
pPacCMOTpPEHHE TEMBI JIOKJIAIa

4.2.3. Kputepum o1leHKH BBINOJHEHUSI KOHTPOJIbHBIX PadoT

[Tpu BBIOJSHEHUHN KOHTPOJIBHBIX padOT 00y4YarOIUICs JEMOHCTPUPYET:
3HAHUSI: (PyHIAMEHTANbHBIX HAyYHBIX TMOHSATHH, TEOPHIO KIACCHYECKOW W
COBpPEMEHHOU (pU3UKH,
YMeHMsI: pemaTh 3a7aud Mpo¢eCCHOHATbHON HAIMPAaBICHHOCTH, JelaTh MPOCTEUIINE
OILICHKH M PacueThl I aHaIu3a MpopeCCHOHATBHBIX 3a/1a4,
BJa/ieHHe HABBIKAMHU: TpUEMaMU M METOJUKAMH pEIICHUS KOHKPETHBIX 3a7ad W3
pasznMyHbIX 00JacTel QU3HUKU.

KpuTtepun o11eHKH BbINOJHEHNSI KOHTPOJBLHBIX padoT

BbICOKHI YPOBeHb | 00yYaroIUICs TEMOHCTPUPYET:

(oTiIM4YHO) 3HaHUA: QyHIaMEHTAIbHBIX HAYYHBIX TOHATHUN, TEOPUIO KIACCUYECKON U
COBPEMEHHOM (PU3MKH, MCUEPIBIBAIOIIE M IOCIEA0BATEIbHO, YETKO M
JIOTUYHO U3JIaraeT MaTepuar,

- YMEHHUS: pelarh 33Jauu NpodeccHoHaNbHON HAaNpaBIeHHOCTH, AeIaTh
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MPOCTEHIINE OIIEHKHN W PacueThl I aHanu3a MpodeCCHOHATBHBIX 3a/1a4,
- BJIAJICHUC HABBIKAMU: MPUEMAMH U METOJHKAMH PEIICHUS KOHKPETHBIX
3aJ1a4 U3 pa3IU4HbIX obsacTeil pusuky.

NPOABUHYTBIH YypPOBeHb | O0YYarOIIHIICS TEMOHCTPUPYET:

(xopo1o) - 3HaAHHA: (GyHIaMEHTAIBHBIX ~ HAyYHBIX  TOHATUW,  TEOPHIO
KJIACCHYECKOW W COBPEMEHHOW (DU3UKHM, HE JOIMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH,

- B LEJOM YCIICUIHOE, HO COJep)Kallnie OTICIbHBIC MPOOEIbl yMEHHS:
pemiate  3a7aud  NPO(ECCHOHAIBHOW  HANpPABIEHHOCTH,  JIENaTh
MPOCTEHIIIE OLIEHKH U pacyeThl IS aHAJIN3a MPOeCcCHOHABHBIX 33/1a4,
- B LIEJIOM YCIIEIIHOE, HO COJIep Kalllie OTAENbHbIe IpoOeIibl BIaJeHNE
HaBBIKAMH: MPUEMAMH M METOAWKAMH PEIICHHs KOHKPETHBIX 3aj1ad M3
pa3nuyHbIX o0nacTeil pu3nKH.

MOPOTOBBI YPOBeHb | O0YYarOIIUICS IEMOHCTPUPYET:

(Y10BJIETBOPUTEIHHO - 3HaHWA:  (QyHAAMEHTANbHBIX  HAYYHBIX  MOHATHH,  TEOPHUIO
KJIACCUYECKON M COBPEMEHHOMN (PH3HKH,

- B IICJIOM YCICIIHbIE, HO HE CHUCTEMHBIC YMCHHS: pPEIIaTh 3aJadu
npoeCCHOHAILHON HAIPABICHHOCTH, JIEJIaTh IMPOCTEHINNE OICHKH U
pacueTsl Ut aHan3a MpopecCHOHATIBHBIX 33/ad,

- B LEJOM YCIENIHOE, HO HE CHUCTEMHOC BJIQJICHUE HaBBIKAMHU:
MpUeMaMH M METOJHMKAMH PEIICHHS] KOHKPETHBIX 3aJlady M3 Pa3IMYHbIX
obJyacteit (PU3UKH.

HHKe MOPOroBoOro | 00yyaromuiicss He JEMOHCTPUPYET

YPOBHS - 3HaHMA:  (YHOAMEHTAJbHBIX  HAyuyHbIX  IOHATUI,  TEOpHUIO
(Hey/10BJIETBOPHUTEIBHO) | KIIACCHYECKON M COBPEMEHHOMN (PH3HKH,

- yYMeHMs: pemaTh 3aJaud  [popecCHOHATBHOM HAINPaBICHHOCTH,
JIeJ1aTh IPOCTEHIINE OLIEHKH U pacyeThl JUIsl aHaiau3a Ipo(ecCUOHATBHBIX
3ajady,

- BJAJEHUHE HaBbIKAMHU: I[pUEMaMM M  METOJUKAaMU  pEelIeHUus
KOHKPETHBIX 3a/1a4 U3 Pa3JIM4HbIX o0sacTel (PU3UKH.

4.2.4. Kputepum OlleHKH BBITIOJIHEHHUS] TECTOBBIX 3aJaHMIi

BrImonHsIs TECTOBBIE 3a/1aHus, 00yYaIOUICs JEMOHCTPUPYET:

3HAHUSI:  OCHOBHBIE  3aKOHbl ~ MEXaHUKH,  MOJEKYJSIpHOH  (U3HKH,
TEPMOJIMHAMMKH, 3JIEKTPOJNHAMUKHU, TEOPETHUUECKHE W IKCHEPUMEHTAIBHBIE METOMBI
UCCIIEIOBaHUN B (pu3MKe, METOABI pacyeTa (PU3NUECKUX BEIUUNH;

YMEHHUsI: IPUMEHATh CBOU 3HAHUS B PELICHWU TECTOBBIX 33JaHUl HA OCHOBHBIE
3aKOHbI MEXaHUKHU, MOJIEKYJIAPHOUN (PU3UKHU, TEPMOIUHAMUKHU, HJIEKTPOAUHAMUKH;

BJIa/ICHHE HABBIKAMM. IPUMECHECHHMS TEOPETUYECKUX 3HAHUWA [UIs pEIIEHUs
TECTOBBIX 3aJaHUM.

Kpurepuu onieHKH penieHusi TECTOBBIX 3aJaHUI

OTJIMYHO oOyJaroluics 1IeMOHCTPUPYET:

- 3HaHUE 3aKOHOB MEXAaHUKH, MOJIEKYJSPHON (U3NKH, TEPMOJIUHAMHKH,
XOpOILIO OPUEHTUPYETCS B Marepualie, He 3aTpyJHSETCS C OTBETOM
IIPY BUJIOM3MEHEHUH 33/1aHU;

- YMCHHC peuaTtb 3a1a4uu Ha OCHOBHBIC 3aKOHBI MCXaHUKH,
MOJIEKYJISIPHOM (DU3HUKH U TEPMOAMHAMUKHY;

- YCHCIHOC MW CHUCTEMHOC BJIAACHUC HABBIKAMH 4YTCHHUA W OLICHKH
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JTAHHBIX, JIOKYyMEHTOB, HH(QOPMAIIMH NP PEIICHIH TECTOBBIX 3a/laHHUH

XOpo1Io o0y4aroluiics: 1IeMOHCTPUPYET:

- 3HAHHUE MaTepHala, He JOIYCKAET CYLECTBEHHbIX HETOYHOCTEN;

- B LEJOM YCIHEIIHOe, HO COJAEp)Kalllue OTIEeIbHbIE MPOOENbl, YMEHUE
pelmars TECTOBBIE 3aJaHMsl Ha OCHOBHBIE 3aKOHbl MEXAHUKH,
MOJICKYJISIPHOIN (U3UKU, TEPMOJAUHAMUKH;

- B LEJOM YCIEIIHOE, HO COJAEp’Kallee OTACNbHbIE MPOoOeasl WIH
COIPOBOXKIAIOIIEECS OTAEIbHBIMUA OIIMOKAaMHU BIIaJICHUE HaBBIKAMH
YTEHUS U OLIEHKU JaHHBIX, JOKYMEHTOB, MH(OpMAIMH MPH PELICHUU
TECTOBBIX 3aJaHUI

YAOBJIETBOPHUTEIbHO o0yJaronuiics: IeMOHCTPUPYET:

- 3HAHUI TOJBKO OCHOBHOTO Marepuajia, HO HE 3HaeT JeTajei,
JIOITYCKAET HETOYHOCTH;

- B LEJOM YCHEUIHOE, HO HE CHCTEMHOE YMEHHE peIlaThb TECTOBBIE
3aJ]JaHUsl HAa OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYJSIPHON (HU3HKH,
TEpPMOJIMHAMUKH,

- B LICJIOM YCHCIHHOG, HO HC CUCTCMHOC BJIAJICHUC HABBIKAMU YTCHUA U
OILICHKH JAaHHBIX, JOKYMEHTOB, HHPOPMAIIMH MPU PEIICHUHU TECTOBBIX
3aJaHui

Hey/I0BJIETBOPUTEJIBLHO | 00yyaroImuics:

- HE 3HAeT 3HAYMTEJIBHOM YacTW IMPOrpaMMHOIO MaTepuasa, IUIOXO
OPUEHTHpPYETCSI B 3aKOHaX MEXaHHUKM, MOJICKYJApHOH (U3UKH,
TEPMOJUHAMUKUY,

- HE YMEET UCIOJIb30BaTh METOBI U MIPUEMBI PEIIATh TECTOBBIC 3a1aHUs
Ha OCHOBHBIC 3aKOHbI MEXaHUKH, MOJEKYJSpHOH  (usukw,
TEPMOJIMHAMMKH, JIOMYCKAET CYIIECTBEHHbIE OINOKY;

- oOyuvarouuiicss He BJaJ€eT HaBbIKAMHM UYTEHUS M OLEHKU JaHHBIX,
JIOKYMEHTOB, HH(OpMAIMH [TPU PELICHUU TECTOBBIX 3aJaHUH

4.2.5. Kputepum ouieHKH JIa0OpaTOPHBIX padoT

[Ipu BeINOTHEHUY TA00PATOPHBIX pA0OT O0YUYAIOIIMICS IEMOHCTPUPYET:
3HAHUS: TEOPUH pazfena (PU3NKH, KOTOPOMY COOTBETCTBYET JaHHasi paboTa;
YMEHMsI: TPaMOTHO IPOBECTH SKCIEPUMEHT U CHATh IOKa3aHUs C NpUOOpOB, IO
pe3yJsibTaTaM 3KCIEePUMEHTA;
BJaJlecHHe HaBBIKAMH: pPAacu€TOB OSKCIEPUMEHTAJIBHBIX JAHHBIX C  y4YeTOM
HOTPEIIHOCTH W3MEpEHUl, anpoOanuu pe3yibTaToB SKCIEPUMEHTA, CAENaTh BBIBOJ,
COOTBETCTBYIOIIHI 11€7T1 PAaOOTHI.

OTtyer no nabopaTopHO paboTe MPOBOAUTCS KaK B MUCbMEHHOU (odopmiieHue,
MIPOBEICHKE IKCIIEPUMEHTA), TaK U B YCTHOU (popMe.

KpuTepuu o11leHKH BBINOJIHEHNS JIA00PATOPHBIX padoT

OTJIMYHO 00ydJaronuics 1eMOHCTPUPYET:

-3HAHUS: TEOpUHM pasjena (U3UKU, KOTOPOMY COOTBETCTBYET JMJaHHAS
paboTa, McuUepnbIBaIOLIE U IOCIEI0BATEIbHO, YETKO W JIOTUYHO H3JIaraer
MaTrepuai;

-YMCHUA: TpPaMOTHO IIPOBECTU OKCICPUMCHT W CHATH IIOKa3aHUsA C
npubOOpPOB, IO pe3yabTaTaM dKCIIEPUMEHTA,

-BJIaICHUC HaBBIKAMH: PACUCTOB OKCICPHUMCHTAJIBHBIX JAaHHBIX C Y4YE€TOM
MOTPEIIHOCTH U3MEPEHHH, anpoOaIii pe3yIbTaTOB IKCIIEPUMEHTA, CIeNaTh
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BBIBOJI, COOTBETCTBYIOIIUH I1eNIM PaOOTHI

X0po1Io

00yyJaronuics 1eMOHCTPUPYET:

-3HaHUSA: TEOpHU pasnena (U3UKHA, KOTOPOMY COOTBETCTBYET JaHHAS
paboTa, He JOMYCKaeT CYIIeCTBEHHBIX HETOYHOCTEH;

-B LEJIOM YCIICUIHOE, HO COJIEpXKAIlUe OTIENbHbIE MPOOEIbl, YMCHHS:
IPaMOTHO TPOBECTH AKCIEPUMEHT M CHATH IOKa3aHWS C MPUOOPOB, IO
pe3yJbTaTaM 3KCIIepUMEHTa;

- B IEJOM YCIICIIHOE, HO COJIECpKallle OTIENIbHBIC MPOOENbl BiaJlcHUE
HaBbIKaMU: PACUCTOB SKCIICPUMCHTAJIbHBIX JAaHHBIX C YUCTOM ITOTPCIIHOCTH
U3MEpeHUH, ampodanuu pe3yabTaTOB JKCIEPUMEHTA, CJHIENaTh BBIBOJ,
COOTBETCTBYIOIIUH 11T PaOOTHI

YAOBJIE€TBOPUTEJIBbHO

00yJaromuics IEMOHCTPUPYET:

- 3HaHMUA TOJBKO OCHOBHOTO Marepuana pasjena (U3UKH, KOTOPOMY
COOTBETCTBYET JlaHHas pabdoTa; HO HE 3HaeT JeTalieid, JIOIyCKaeT
HETOYHOCTH, JOIYCKAaeT HETOYHOCTH B (HOPMYJIHPOBKAX, HApyIIaeT
JIOTHYECKYIO MOCIIEIOBATEILHOCTh B U3JIOKEHUH MaTepHrasa

- B HOCJIOM YCIICHIHBIC, HO HC CHUCTCMHBIC YMCHUA: I'PaMOTHO IIPOBCCTHU
OKCHEPUMEHT M CHATh I[IOKa3aHUs C MNpHOOpPOB, IO pe3yibTaTam
IKCIIEPUMEHTA;

- B LIEJIOM YCIICIIHOE, HO HE CHUCTEMHOC BJIAJICHHC HABBIKAMH. PacueTOB
OKCIICPUMCHTAJIBHBIX AAaHHBIX € Y4YCTOM IIOIrpCIIHOCTHU H3MepeHHfI,
anpoOaIuu pe3yabTaToB SKCIIEPUMEHTA, CIICNIaTh BBIBOJI, COOTBETCTBYOIIUI
111 paboThI,

HEYI0BJIETBOPUTEIbHO

00yJaromuics He IEMOHCTPHPYET:

-3HAHUS: TEOPUM pasnena (HU3UKHA, KOTOPOMY COOTBETCTBYET JIaHHAS
pabora;

-yMEHUS: TPaMOTHO TIPOBECTH OJKCIEPUMEHT U CHSTh TIOKa3aHHUS C
npuOOpPOB, TI0 pe3yJibTaTaM IKCIICPUMEHTA,;

-BJIAJICHUC HABBIKAMH: PACYCTOB DKCIEPHUMEHTAIBHBIX ITAHHBIX C YYETOM
MOTPEIIHOCTH U3MEPEHUI, anpoOaIui pe3yIbTaTOB IKCIIEPUMEHTA, CAeNaTh
BBIBOJI, COOTBETCTBYIOIIUHN TeJIA PAOOTHI.

4.2.6. Kputepun olleHKH pellieHusi CHTYAIlHOHHOM 3a1a4u

[Ipu pemieHnn CUTYaIIMOHHOMN 3314l O0YYarOIIHIACS IEMOHCTPUPYET:

3HAHMS: TEOPETUUECKUE TOJIOKEHHUS MTPEANIONATaeMOr0 PEMIEHNs CUTYallHOHHON
3a/1a4M, B3aUMOCBS3b MCXOJHBIX JAHHBIX C MOJYyYa€MbIM pPE3yJIbTATOM, METOIOJIOTHIO
IIPUHATHS PEIIEHUN B KOHKPETHON CUTYallNH;

yMeHusi: oTOUpaTh MHGOPMALIMIO, COPTUPOBATH €€ JJI PEIICHHS] CUTYallMOHHOM
3a/lay, BBISBJIATH KIIOYEBBIE NPOOJIEMBbI, BbIOMpPATh ONTUMAIbHOE pEIICHHE W3
BO3MOYXHOU COBOKYITHOCTH PELICHU;

BJIaJICHHE HABBLIKAMHU: NPUMEHEHUS TEOPETUYECKUX 3HAHUW U1 PEIICHUS
KOHKPETHOM CUTYalIMOHHOM 33J]a4 HA MPAKTHUKE.

Kpurepuu oueHku 3¢ (peKTUBHOCTH PeLIeHUs] CUTYALMOHHOM 3a1a4H

OT1auuno

00yyYaromuiicst IEMOHCTPUPYET:

— IPaBUJIBHBIA OTBET Ha BOMPOC 3a/1a4H;

— noApoOHO, MOCJIE0BATENIbHO, TPAMOTHO OOBSICHEH XO/J1 €€ PELICHHUS;
— pelIeHue MOAKPEIIEHO CXeMAaTUYECKUMHU U300paKeHUSIMU U
JEMOHCTpaLUSIMU;
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— NpaBuiIbHOE U cBOOOIHOE BiajeHNe MpoheccHoHaIbHOM
TEPMUHOJIOTUETN;
— NpaBWIbHBIE, YETKUE ¥ KPAaTKUE OTBETHI HA TOMOTHHTEIBHBIE BOMPOCH.

Xopomo

obyyatomuiicss JEMOHCTPUPYET:

— MPaBUIIbHBIA OTBET HA BOMPOC 3a1a4M;

— XOJ1 pelueHust NoApoOeH, HO HEJTOCTATOUYHO JIOTUYEH, C €AUHUYHBIMH
OWMOKAMYU B IETANAX, HEKOTOPLIMY 3aTPYAHEHUSAMM B TEOPETHYECKOM
000CHOBAHUY;

— CXEMaTHUHECKUX N300paKEHMAX U IEMOHCTPALIMAX NPUCYTCTBYIOT
HE3HAYUTETbHBIE OIMOKY U HETOYHOCTH,

— OTBETHI Ha JIONOTHUTEILHEIE BOMPOCKH BEPHBIE, HO HEIOCTATOYHO
YETKME U KpaTKue.

Ynon.ne’mopnre.n LHO

obyuaroimuiics JEMOHCTPUPYET:

— OTBET Ha BONPOC 3314y JIaH NPaBUIEHO;

— 00BICHEHNE X0/ia PEIIEHMS HEAOCTATOUHO TTOJTHOE,
HETIOCIIEI0BATENILHOE, € omubKamMu, c1adBIM TEOPETHYECKUM
000CHOBaHUEM;

— CXEMaTUYECKUE U300pakeHus U JEMOHCTPaUnK 60 OTCYTCTBYIOT
BOBCE, TMO0 COIEpKAT IPUHUNITHAIIEHEIE OITHOKH;

— OTBETHI Ha JIOTIOJIHUTENBHEIE BOTIPOCH! HEOCTATOYHO YETKUE U
coepkKaT OHUOKHY B ACTANIX.

Heynosaersopurenbno

obyuaromuiics:
— OTBET Ha BOTIPOC CUTYALIMOHHOW 3a1a41 JaH HETIPaBUIIbHO.

Paspabomyuxu: cmapuiuii npenooasamensn, Poiyicoea E.B. /V

(nonnwuce)
oouenm, Kouenaesckan K.B. f /

( nozxﬁ#cx:)
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