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[lepeyeHbp KOMIIETEHIMN C YKa3aHMEM 3TaloB MX (OPMHUPOBAHUS B Mpolecce
0CBOCHHS OITOIT ...,
Omnucanue mokasaresaeil 1 KpUTEPUEB OLEHUBAHUS KOMIIETCHIINN HA PAa3INYHBIX
sTanax ux (popMupoBaHUs, OMMCAHUE [IIKAT OLICHUBAHUS ..............

TumnoBele KOHTPOJBHBIC 33/aHUSI WM MHbIE MaTepUalbl, HEOOXOAUMBIE IS
OLEHKM 3HAHWHA, YyMEHWH, HABBHIKOB M (WJIM) OIBITa JACSITEIbHOCTH,
XapaKTepU3yIoUMX dTanbl (HOPMUPOBAHMUS KOMIETCHIIMA B Ipolecce
OCBOEHHSI 00pa30BaTEIBHON IPOTrPaAMMBI

Metoandeckre MaTepuaibl, OMpeIeNione Ipoueaypsl OIICHUBAHUS 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 pesynbrate uzydenus aucuumuinabl « MHxxeHepHas Ousnka» o0ydaronyecs, B
cootBeTcTBUM ¢ ®I'OC BO mo cnemmansHoctu 20.05.01 Iloxkapnas 6e30macHOCTB,
YTBEPKICHHOTO MpuKa3oM MuHucTepcTBa oOpa3oBaHus u Hayku PD ot Ne 679 or
25.05.2020, popMupyroT cieayrone KOMIeTeHIINH, YKa3aHHbIe B Tabumie 1.

Tabauma 1
@opMHUpOBaHUE KOMIETEHIHI B mpoIecce H3yYeHH s TUCHUTITUHBI
«WHxkeHepHasi puznka»
Kommerenus Nuaukaropel Drarnsl Bunarnl O1ieHO4YHbBIE
JOCTHIKEHHUS dbopmupoBaHUs | 3aHATHHA IS cpencTBa s
KOMIIETEHIUI KOMITETEHITNN B | OpMUpPOBaH OILICHKH YPOBHS
mporiecce Hst c(hopMUPOBAHHOCTH
ocsoeuuda OIIOIT | kommereHIM KOMIIETEHIIN U
(cemecTtp) u
Kon HanmenoBanmne
1 2 3 4 5 6
OIIK-3 | Criocoben NJI-50rmk-3 2,3 JIEKIINH, IOKJIa,
pemarb CnocobeH nabopaTopHBI | TabopaTopHast
MIPUKJIATHBIC HCIIOJIB30BATh € 3aHATUs, pabora,
3a7a4d B 3HaHUE QUBUKU MPAKTUYECKH | KOHTPOJIbHAs
obmacTu ISt € 3aHATHA pabora,
obecreyeHus npo¢eCCHOHAIIbH cobecenoBaHue,
MOYKapHOH O ICATCILHOCTH CHATyallMOHHAasA
0C30ITacHOCTH, 3a7a4a, TECTOBBIC
OXPaHbI 3aaHUs
OKpYXKaroleun
CpeIbl U
JKOJIOTUYECKOU
0€301acHOCTH,
UCIIOINB3YS
TEOPHIO U
METO/IbI
(GbyH1aMeHTalb
HBIX HaYK
[Iprmeuanmue:

Komnerenmmst OIIK-3 — Taxke ¢dopmupyercs B XOA€ OCBOCHHS JUCIUTUIIMH:
Marematuka, [lpukiragnas MatemMaTdka B TOKapHOW Oe3oracHocTH, Pus3uka, XuMus,
Teopus ropenus u B3pbiBa, NHpopmaruka, ['maporasommnamuka, HaueprarenpHas
reoMeTpuss W wWHXeHepHas Tpaduka, ComporuBieHue wmartepuanon, I[lokapHas
0€30MacHOCTh B CTPOUTEIHCTBE, 3aHM, COOPYKEHUS U UX YCTOWIUBOCTH TIPH MOXKapeE,
[Iporno3upoBanue omacHbIX (PakTOpoB Moxkapa, CTAaTUCTHUYECKHUE METOJbI 00padOTKH
JTAHHBIX B MOKAPHON 0€30IMMaCHOCTH, TAK)KE B XOJI€ BBHIITOJIHECHHUE U 3AIUTHl BHITYCKHOU
KBaTM(UKAIIMOHHON pabOThI, BKIIFOYAs MOATOTOBKY K MPOLEIYyPE 3aIUTHI U MPOLETYPY
3alUTHI.




2. Onucanue mokasareJsieid M KpUTepreB OLCHUBAHUS KOMIIETEHIIUIM
HA Pa3jIMYHbIX dTanax uX GopMUPOBaAHHs, ONIUCAHHE LKA OLCHUBAHUSA

Hepequb OLCHOYHBIX MaTepuajioB

TaoOmuma 2

/a

HaunmenoBanue
OLIEHOYHOT'O
Marepuajia

Kpatkas xapakTepucTika OLEHOUYHOTO
Mmarepuasia

IIpencraBnenue
OIIEHOYHOTO cpeacTBa B OM

KOHTpOJIbHAsA paboTa

CPENCTBO IPOBEPKU YMEHUH INPUMEHATH
[IOJIyYCHHBIE 3HAHUA JJIA PEILICHUS 3a1a4
ONPEICIIEHHOIO THUIA IO pas3Aely WIN
HECKOJIbKUM pa3zeiiaM

KOMIIJICKT KOHTPOJIbHBIX
3aIlaHI/II7[ 110 BapuaHTaM

JOKJIazg

MPOAYKT  CaMOCTOSITEIIbHOM
CTYJIEHTA, MPEACTABIAIONUNA  cOOOM
nyOau4Hoe BBICTYIUICHUE o
MIPEACTABICHUIO MOJIyYEHHBIX
pe3ybTaTOB PEIIEHUs OIPENEICHHON
y4eOHO-TTPAKTHIECKOH, yueOHo-
MCCJIEN0BATEIBbCKON MIIM HAYYHOU TEMBI

paboThl

TEMBI JOKJIaJ10B

nabopaTopHas pabota

CPEICTBO, HANpPAaBIEHHOE HA H3yuYeHUE
IPAKTUYECKOIO XOJa TEeX WIM HHBIX
MPOLIECCOB, HCCIEAOBAHHE SIBJICHHUS B
pamKax 3aJaHHOW T€Mbl C IPUMEHEHUEM
METOJIOB, OCBOCHHBIX HAa  JIEKIHSIX,
COIIOCTaBJIEHUE IOJIy4E€HHBIX
pE3yJIbTAaTOB c TEOPETUYECKUMHU
KOHUENIUSAMH, OCYIIECTBIIEHUE
UHTEpIpeTanun HOJTyYEHHBIX
pe3yJIbTaToB, OLICHUBaHUE
IPUMEHUMOCTH HOJTyYEHHBIX
pE3yJIbTaTOB Ha MPAKTHUKE

nabopaTopHbIe PaOOTHI

MMPAKTUYCCKOC
3aHATUC

CPEICTBO, NPU KOTOPOM IpOBEPSAETCS
yYMEHHE MPUMEHAThH MOIy4YEHHbIE 3HAHUS
JUIsl pELIeHMs 3a7a4d ONPEICIIEHHOTO THIIa
10 pa3/iey WU HECKOJIBKUM pasjieaM

CUTYyallUOHHBIC 3a/1a4U

TECTUPOBAHHUC

METOJl, KOTOPBIA IO3BOJIAET BBIIBUTH
YPOBEHb 3HAHHI, YMEHHI W HAaBBIKOB,
CrocoOHOCTEM W JpYrMX  KauecTB
JUYHOCTH, a TakXK€ WX COOTBETCTBUE
ONpPECICHHBIM HOpMaM IIyTEM aHajau3a
CIOCOOOB BBIMOJIHEHHS] 00Yy4arOIUMUCS
psiaa clienuallbHbIX 3a1aHUN

0OaHK TECTOBBIX 3aJaHUI

cobecemoBanme

CPEICTBO KOHTPOJISL, OPTaHU30BAHHOE KaK
crienuanbHas Oecela IMeaarormueckoro
paboTHHKA ¢ OOydYarOIMMCS Ha TEMBI,
CBSI3aHHBIC C U3Y4aeMOU TUCIUTUIMHON U
paccUMTaHHOW Ha BBISICHEHHE O00bemMa

3HAaHUU o0yyaromerocst o

BOIIPOCHI IO TEMaM

JUCLUTUIAHBL:

- IepeueHb BOMPOCOB ISt

BXOJIHOTO KOHTPOJIS

- TepeyeHb BOMPOCOB JIs
YCTHOT'O OIIpoca
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Ne HanmenoBanue Kpatkas xapakTepucTHKa OLIEHOUYHOTO IIpencraBnenue
/11 OLIEHOYHOT'O Marepuaia OIIEHOYHOTO cpeacTtBa B OM
Marepuaa
OIpe/IeNIEHHOMY paszeny, TeMe, | - 3aJaHus A
npobieme u T.II. CaMOCTOSITEIIbHON
paboThI
HporpaMMa OlICHUBaAHUA KOHTpOJII/IpyeMOﬁ JUCIHHUITIIINHBI
Tabnuna 3
e Kontponupyemsie Konx koHTpOmpyemoi HanMeHoBaHIe
paszenbl KOMIIETEHIIUH (1 ee
n/n OLIEHOYHOI'O Cpe/ICTBA
(TeMbl TUCIUTIIIUHBI) YacTH)
1 2 3 4
1 | ®usnueckue OCHOBBI naboparopHass ~ pabora,  CHTyalllOHHAas
MEXaHUKHU 3ajaya, codbeceioBaHNe

2 | OCHOBBI JTMHAMUKHU naboparopHas ~ pa0oTa,  CUTyallOHHas
3aja4a, codecenoBaHme

3 | Mexanuueckue naboparopHass ~ pa0oTa,  CUTyallOHHas

KOJICOAHMS U BOJIHEI 3ajada,  cobecefoBaHuEe,  KOHTPOJIbHAs
pabora

4 | MonekynspHas pusuka naboparopHass  paboTa,  CHUTyallMOHHAas
3ajaya, codeceloBaHue,

5 | OCHOBBI TEPMOJUHAMUKU naboparopHass ~ paboTa,  CHUTyal[MOHHAas
3ajada,  cobeceloBaHHE,  KOHTPOJIbHAs
paborta

6 | DnexkrpocraTuka naboparopHass ~ pa0oTa,  CUTyalllOHHas

OITK-3 3amaya, codeceoBanue
7 | IlocTossHHBIN nabopatopHass ~ pa0oTa,  CHUTyalllOHHas
AIIEKTPHUYECKHUI TOK 3amada,  cobOeceloBaHWE,  KOHTPOJbHAS
paboTa, TecTOBbIE 3aJI1aHUs, JOKJIA]
8 | DnekTpoMarHeTusM naboparopHass  paboTa,  CHUTyal[MOHHAas
3ajada,  cobeceloBaHHE,  KOHTPOJbHas
paborta
9 | Onrtuka naboparopHass  paboTa,  CHUTyal[MOHHAas
3ajada,  cobeceloBaHME,  KOHTPOJbHAs
paborta
10 | KBanToBas npuposa nabopatopHass ~ paboTa  CHTyallMOHHas
W3JIyYeHUS 3a7a4a, cod0ece0BaHne

11 | DnemeHTHI KBaHTOBOH nabopatopHass ~ pa0oTa,  CHUTyalllOHHas
¢busukn, Gusuku atoma u 3aja4a, cobeceoBanue, KOHTPOJIbHAs
aTOMHOTO sijIpa pabota, ToKIaj

Onucanue nokasaresei 1 KpuTepueB OLCHUBAHUA KOMIIETCHUMA M0 IMCHUIIINHE
«AHxeHepHast PU3UKA» HA PA3JIMYHBIX dTanax ux GopMupoBaHus,

ONMUCaHHUC IKAJ OIICHUBAHUA
Tabnuua 4

Kon

WNHnukaTtopsl

KOMIICTCHIIU JOCTHIXCHUA

[Tokazarenan ¥ KpUTEPHUH OLICHUBAHMUSI PE3YJIbTATOB O0yUEHUs
HIKE ITOPOTOBBIN ‘ IIPOJIBUHYTHIN BBICOKHH




U, 3TaIlbl KOMTICTCHITHIA MIOPOTOBOTO YpOBEHb YpOBEHBb YpOBEHb
OCBOCHHUS YPOBHS (ymoBieTBOopH (xopor1o) (oTM4HO)
KOMIIETEHIIN (HeynoBieTBOPHU TEJILHO)

u TEJILHO)

1 2 3 4 5 6
OIIK-3, N1-50mk-3 oOyyaromuics obOyuaromuiic | oOydJaromuiic | odydaroutuic
2 ceMecTp Criocoben HE 3HAeT s o s

UCIIOJIB30BaTh | 3HAYUTEIHHOMN JEMOHCTPHUPY | IEMOHCTPHUPY | IEMOHCTPUPY
3HAHHE qacTu €T 3HAHUS €T 3HAHUE €T 3HaHHE
bu3uky s IPOTPaAMMHOTO TOJILKO Marepuaia i | 3aKOHOB
npodeccuoHan | Matepuana, OCHOBHOTO YMEHHUS MEXaHHKH,
bHOU TUIOXO Mmarepuala, pereHus MOJICKYJISIPHO
JESTEIIbHOCTH | OPUEHTUPYETCS B | HO HE 3HAET THUTIOBBIX i pusukwy,
3aKOHaX JeTase, 3aja4, He TEPMOJIUHAMH
MEXaHUKH, JIOITYCKaeT JIOITYCKaeT KH,
MOJICKYJISIPHOM HETOYHOCTH, | CYIICCTBEHHBI | 3JICKTPOJIUHA
busukw, JIOITYCKaeT X MUKH,
TEPMOJIMHAMHKH, | HETOYHOCTH B | HETOYHOCTEH | PAKTUKU
JIEKTPOJIUHAMUK | (DOPMYIIUPOBK MIPUMCHCHHUS
U, HE 3HaeT ax, Hapymiaetr Marepuala
MIPAKTHKY JIOTUYECKYIO JUTSL pEIIICHHUS
IPUMCHCHHS MOCJIeI0BATE MIPUKIIATHBIX
MaTepuana, BHOCTH B 3aaq
JIOITyCKaeT U3JI0KCHUU arpouH)XeHep
CYIIECTBECHHBIC MIPOrPaMMHOT u,
OIIMOKH B 0 MaTepuala MCYEPITBIBAIO
pEIICHUY 337a4 | U B PCIICHUU e u
3ama4 MoCJIeI0BaTEN
BHO, YETKO U
JIOTUYHO
u3Jlaraer
MaTepua,
XOPOIIIO
OpPUEHTHUPYETC
B
MaTepuare,
HE
3aTpyaHSETCS
C OTBETOM
npu
BHJIOM3MEHEH
WU 3aJaHui
OI1K-3, N/1-50rmk-3 oOyJaroruics oOydaromuiic | oOyJaromuiic | 00ydJaroIuiic
3 cemecTp Cnocoben HE 3HaeT s o s
UCIIOJIb30BaTh | 3HAYMTEIHLHOM JIEMOHCTPHUPY | IEMOHCTPHUPY | IEMOHCTPHUPY
3HaHHE qacTu €T 3HaHUS €T 3HaAHUE €T 3HaHHE
bU3HKH TS MIPOrPaMMHOTO TOJIBKO MaTepuaja M | 3aKOHOB
npodeccuoHan | Matepuana, OCHOBHOTO YMEHHUS AJIEKTpOMarHe
BHOM TJI0XO0 MaTepuaa, pelIeHus THU3Ma,
NESTEIbHOCTH | OPUEHTUPYETCS B | HO HE 3HAET TUTIOBBIX OTITHKH,
3aKOHaX JeTalei, 3aja4, He KBaHTOBOM,




AIIEKTPOMArHeTH
3Ma, ONTHKH,
KBaHTOBOM,
aTOMHOH U
AIEPHON
bu3uKu, He
3HAET MPAKTUKY
MIPUMEHEHUS
Marepuana,
JTOTTyCKaeT
CYyIlIECTBEHHBIC
OIINOKH B
pelIeHUH 3a/1a4

JIOMyCKaeT
HETOYHOCTH,
JIOyCKaeT
HETOYHOCTH B
(bopmMynHpOBK
ax, HapymaeT
JIOTUYECKYIO
HOCIIeJOBATE
BHOCTH B
U3JI0KCHUH
[IPOrpaMMHOI
0 MaTtepHana
U B PELIECHUU
3aj1a4

JIOTTyCKaeT
CYyIIIECTBCHHBI
X
HETOYHOCTEH

aTOMHOM U
SIIEPHOU
¢bu3uky,
MPaKTUKHU
MIPUMEHEHUS
Marepuana
JUISL pELIEHUS
MPUKIaTHBIX
3a1a4
arpouHXEHEP
HH,
HCUYEPIIBIBAIO
e u
IIOCJICIOBATEN
BbHO, YETKO U
JIOTHYHO
HU3JIaraet
Marepuall,
XOpOLIO
OpPUEHTUPYETC
B
Marepuaie,
HE
3aTpyAHsAeTCs
C OTBETOM
npu
BUJIOM3MEHEH
WY 3aJaHUI

3. TunoBble KOHTPOJILHBIE 32/IaHNSI HJIH HHbI€ MATEPUAJIbI, HEOOX0TUMBbIE JIJIsI
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH,
XapaKTepPU3YIOIIUX 3TANbI POPMHUPOBAHUSA KOMIIETCHIUI B Ipo1ecce 0CBOCHUSA

00pa3oBaTe/IbHOM MPOrpaMMBbI

3.1. BxogHo# KOHTPOJIb

BX0oAHOW KOHTPOJb SBISETCS KOHTPOJEM OCTATOYHBIX 3HAHUM TO (U3UKeE,
M3YUYEHHOU 00y4YaroIMMUCs B yUPEXKICHHUIX OCHOBHOTO 001IEro 00pa3oBaHHUs.

IIpumepHbIN IepeYeHb BONPOCOB

2 cemecTp

1. Ilepemerenue.
2. MrHOBEHHAasi CKOPOCTb.
3. Yckopenue.

4. CKOpOCTh IPU PAaBHOYCKOPEHHOM JIBUKEHUHU.
5. ITyTh npy paBHOYCKOPEHHOM JBUKEHUU.

6. LlenTpocTpeMUTENIEHOE YCKOPEHUE.
7. Bropoii 3akoH HeroToHa.




8. Umnynec. Beipaxkenune BToporo 3akoHa HeioTOHA yepe3 UMITyIIbC.
9. Cuia ynpyroctu. 3akoH ['yka

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.

O o0 ~NONWnN K~ W —

Cunel TpeHus.

Cuiia TsKecTH.

Bec remna.

Mexanundeckas padoTa.

MOIITHOCTE.

KIIJI B MexaHUKeE

[ToTeHUManbHAS SHEPTHUS.

Kunernueckas sHeprus.

3aKOH COXpAaHEHUS SHEPTUU.

OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETHUYECKON TEOPHH.
YpaBHEHUS COCTOSIHUSA UJI€AJIBHOTO rasa.

BnyTpennss sHeprus tena.

IlepBblii 3aKOH TEPMOJUHAMUKH.

AnurabaTHbIN Mporecc.

Pabota, coBepiiaemasi ra3om mpu ©300apHOM MpolIEeCCe.
KII/l mpu TemnoBbIX mpoueccax.

TermoeMKoCTb.

DIEKTPUYECKUE 3apsbl.

3aKOH COXpaHEHUS ANEKTPUUECKOTrO 3apsa.
HanpsikeHHOCTB 3JIEKTPUYECKOTO MOJIS.

[ToTeHnMan 3NEKTPUYECKOTO MOJIS.

[IpyHIMT Cynepno3ulyy IJsl HAPsHKEHHOCTH M IOTEHIMana
KonnencaTopbl. 1eKTpOEMKOCTh KOHJIEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATOopA.

Dnektpuueckuil Tok. Cuma Toka.

3akoH OMma 11 y4acTKa LeTH.

ConpoTuBieHHUE WIMHIPUYECKOTO TPOBOIHHKA.

DJIC. 3akon Oma AJ1s1 TOJTHOM 3aMKHYTOM L[ETIH.

PaboTta u MOIIHOCTH TOKA.

3akoH J[xoynsa-JIenna.

3 cemecTp

. MarauTHOE€ moue.

. 3akoH Amnepa. Hanpagnenue cuibl AMnepa.

. Cuna Jlopenua. Hanpasnenue cuisl JIopeHiia.

. MarsuTHbIA TTOTOK

. SIBIIeHME 1 3aKOH JIEKTPOMArHUTHOW UHAYKLIHH.
. DHEpTusi MArHUTHOTO TMOJISI.

. 3aKOH MPSAMOJMHEMHOTO paCIpPOCTPAHEHUS CBETA.
. 3aKOH OTpakKeHUs CBETA.

. 3aKOH MPETOMJICHUS CBETA.

10. JIun3za. [TocTpoenue n3o0pakxeHus B JIMH3E.
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11. ®opmysia TOHKOM JIMH3BI

12. UnTepdepenuus cBeTa.

13. dudpakius ceeTa.

14. udpakiroHHas peneTka.

15. ®oTtoaddexr.

16. 3aKoHBI TETJIOBOTO U3ITyYEHUSI.
17. Ctpoenue atoma.

18. Ctpoenue aToMHOTO sijpa.

3.2. lokaaambl
Jlokiam — MPOAYKT CaMOCTOSITEIIBHON pabOThl 00YYarOIIEerocs, YYUThIBACTCS Kak
ero TBopYeckas paborta. PekomeHmyemas TemaTHKa JOKJIAIOB I10 JUCHUILINHE

IpUBEJICHA B Ta0JIHIIE O.
Tabnwmma 5
Tembl 10KJIaI0B, peKOMEH/IyeMble K HANMCAHUIO MIPH N3yYeHHUH THCIUATLTHHBI
«HH:xkeHepHas puznkar»

Ne i/ TeMblI TOKIIamg0B

1 2

2 ceMecTp

I_[eHTp Macc. 3aKoH JABMIKCHHA ICHTPA Macc.

YpaBHEHHE IBHKCHHUS Tela NEPEMEHHOM MACCBHI.

[lenTpoOerkHas CHila MHEPLUU TP BpallaTeIbHOM JBUKECHHH.

CBoboanbIe ocu. ['mpockor.

HCI/IHepLII/IaJIBHBIe cucTeMbl orcueta. Cuia HMHCPLMH.

YpaBHenue bepHyIIM U cieICcTBUS U3 HETO.

ITocTynaTel TEOpUH OTHOCHTEIHHOCTH.

[TpeobpaszoBanus JIopeHIa U CIeACTBUS U3 HUX

©X N0~ WIN -

HpI/IMeHCHI/IG K IBUKCHUIO JKUJKOCTH 3aKOHA COXPAHCHUS UMITYJIbCA.

10. | YuptpapazpexenHsslii ra3. Dpdysusi.

11. | lepechlieHHbIH nap U neperperas JXKUAKOCTh

12. | TemmoeMKOCTh KPHUCTAJIIOB.

13. | [loTreHnmanpHble 1MarpaMMbl U UX IPUMEHEHHE JJIsl ONMCAHUS IOTEHIIMAala B KOHJIEHCATOpaXx.
14. | «Crekanuey 3apsija c OCTpHsL.

15. | DuekTpocTaTuueckas S5KpaHUPOBKa. 3a3eMIICHHE.

16. | 3apsa u nose 3emiu.

17. | Dnexrpocraruyueckuii renepaTop. JINHEHHbIE YCKOPUTEIH.
18. | HenocpencrBennoe uzmepenue E u D B qudIeKTpUKe.

19. | CerHeTodJIeKTPUKH.

20. | [The302JIeKTPUKH.

21. | [loHmeMOTOpHBIE CHIIBI B DJIEKTPUYECKOM TTOJIE.

22. | HeycToMuMBOCTh 3JEKTPOCTATHUECKUX CHCTEM.

23. | ConpoTHBIIEHHE CILIABOB.

24. | CBepXmpOBOAMMOCTb.

25. | IloTok 3Hepruu BHYTPb BJIOJb POBOJAHUKA.

26. | TepMOdIEKTpUIECKHE SIBICHUSI.

27. | DnekTpuyecKHi TOK B AIEKTPOIUTAX.




Ne i/t TeMsl TOKIIag0B

1 2

28. SBneuune Ilensrhe.

29. Ssnenne TomcoHa.

30. | IIna3ma u ee cBOICTBA.
3 cemecTp
1. MarnutHasi 3Heprusi IByX MPOBOJHUKOB C TOKOM.
2. MarHuTHBIE SIBJICHUS B U3MEPUTEIBHON TEXHUKE.
3. Vcnosib30BaHuE 3JIEKTPOMATHUTHBIX M3TYYSHHH.
4. M3mepeHne CKOpOCTH CBETA.
5. ITpumenenue narepdepenuu (maTEpPepoMerp MailikerbcoHa, IPOCBETICHUE ONTHKH).
6. [TpuOopbl, yBEIMUUBAIOLINE YTOJl 3pEHUSI (JIya, MUKPOCKOII, TEJIECKOI).
1. @PoToanmnaparsl U IPOEKTOPBL.
8. CHEeKTPOCKOMBI U CIIEKTPOrpadsml.
9. DOTOITEMEHTHI.
10. | Ilpumenenue dotodrddekra.
11. | JlromuHecHeHIHUs.
12. | XuMuyeckoe IEUCTBUE CBETA.
13. | Oddexr Komnrona.
14. | Jlazep.
15. PannoakTuBHBIN pacnaj.
16. | CBolicTBa HOHM3HPYIONIMX M3ITYYCHHUI.
17. | MeTogpl perucTpallii HOHU3UPYIONIMX U3TYUCHHH.
18. | Llennsle simepHble peakuuu. AToMHas 6omoa.
19. | SnepHas HEpreTHKA.
20. | JlenToHsl.
21. | AnpoHsl, KBapKH, TIFOOHBL

3.3. KonTpoJibHbIe padoThl

KoHTposnbHbIe paboThl MPOBOASATCS BO BpeMs PyOeKHBIX KOHTPOJIEH, TeMaTHKa
KOHTPOJBHBIX paboT O0OyCJIOBIIEHA TEeMAaTUKOW pyOexHoro kouTpoisi. KomuyecTBo
BapuaHTOB 3ajanuii — 10.

2 ceMecTp

1 koHTpOJIbHAS paboTa
3amanue Ne 1

1. CxopocTs: onpeniesieHue, €IMHULIBI Pa3MEPHOCTH, (DOPMYJIBI IJIsi OIpPEICTICHUSI.

2. Teno Bpamaercss Mo OKPY>KHOCTH IO YAacCOBOM CTPEIKU C YBEJIMYECHUEM
TUHEHHON ckopocTH. M300pa3uth TPaeKTOPHIO 3TOTO JBWKEHUS W BEKTOP YIJIOBOM
CKOpOCTH.

3. MOMEHT CuJibl OTHOCUTEIBLHO TOUYKHU U OCH.

4. Kakyro ckopoCTh pruoOpeTaeT aBTOMOOMIIb P TOPMOKEHUU C YCKOPEHUEM
0,5 m/c? uepes 10 ¢ OT Hauaaa TOPMOIKEHHUS, ECIIM HAYAIbHAS CKOPOCTh €ro OblIa paBHA
36 xm/9?
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5. MoXHO I5M nepenBUHYTh SIUK Maccod 20 Kr 1O TOpU30HTAIBHOU
MOBEPXHOCTH, Ipuiaras K Hemy cuiy 41 H? KoadpdurueHT TpeHus: cKoabkKeHHus paBeH
0,1.

6. Baron maccoit 20 T ABMXKETCS CO CKOPOCTHIO 1,5 M/c 1 BCTpedaeT CTOSIIY O Ha
nytd miatgopmy maccol 10 T. C kakoll CKOPOCTbIO OHU CTaHYT JABUIAThCS IOCIE
cpabaTbIBaHUS aBTOCIICTIKH ?

7. O6on paguycoM 50 cM u Maccoil 1 Kr Bpamaercsi BOKPYr OCH CUMMETPUU
COIJIACHO ypaBHEHMIO O=6+2t% +8t3. Onpenenurs MOMEHT CHII 4epe3 4 ¢ mocIe Havana
JIBUKEHUS.

o ot T
8. Teno maccoii 4 kr coBepimraet kojacbanus x = 25cos(— + ;) CM.
=]

a) Uemy paBHBI aMIUIMTYJa U 4acTOTa KOJIeOaHUI JaHHOTrO Tesa?
0) Hanucatb 3aBUCUMOCTD CHUJIBI, IEUCTBYIOIEH Ha Teso F(t).

2 KOHTpOJIbHas paboTa
3amanue Ne 1

1.0OcHOBHOE ypaBHEHHE KUHETHUECKOW TEOpHUH Tra30B (BBIBOJ).

2. 3akoH [lanpTOHA.

3. IlepBoe Ha4aJI0 TEPMOAMHAMUKH.

4. Tlpunnun paboThl XOJIOUIHHOM YCTaHOBKH.

5. SBnenus nepenoca. TemnonpoBoAHOCTh. 3aK0H Pyphbe.

6. B 3akpbiTom cocyae oObemoM 20 1 HaXOAUTCS BOAOPOA Maccol 6 T.
Onpenenure KOJIMYECTBO BEIIECTBA BOJOPOJAa W JABICHUE, €CIIM OH HAaXOAUTCS IpHU
temneparype 300 K.

7. A3zotr Mmaccoit 14 r cxxumaercs uzorepmuuecku npu temneparype 300 K or
nasnenust 100 klla no maBnenust 500 klIla. Onpenenute paboTy cKaTHs U U3MEHEHUE
BHYTPEHHEW SHEPIUH.

8. UneanpHbIil Ta3, copepmaromuii nuka Kaprao, mpomssen pabdoty 600 JIx.
Temnepatypa nHarpeBarens paBHa 500 K, xonmommnsHuka — 300 K. Onpenenuthb
tepmuueckui KIIJ[ nukma, KOJIMYECTBO TEIJIOTHI, OTAAHHOE XOJOIWJIBHUKY 3a OJUH
UK.

3 KOHTpOJIbHAS paboTa
3anganue Ne 1

1. Teopema Octporpanckoro — ['aycca. [Ipumenenue teopembl OCTporpagackoro-
["aycca s pacyeTa 3JIEKTPUUYECKOTO TOJS PAaBHOMEPHO 3apsSKEHHOT0, OECKOHEYHOTO
nUIMHApPA (HUTH).

2. KoHzeHcaropsl. DHEprus KOHAEHCATOPa.

3. 3akon Oma gusa ywactka wnenu. CONpPOTUBICHUE IWJIMHIPUYECKOTO
IPOBOHUKA.

4. DNeKTpUUeCKHUil TOK B raszax.

5. Meraumueckuii map paaumycom 5 cm Hecer 3apsa 10 vKn. Onpenenute
MOTEHIMAN 3JIEKTPOCTATHYECKOr0 MOJII Ha MOBEPXHOCTH IIapa U HA PAacCTOSHUU 2 CM
OT €ro MOBEPXHOCTH.
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6. JIBe paBHOMEPHO 3apsHKEHHBIC OECKOHEYHO MPOTSHKECHHBIC HUTH C JIMHEWHOMN
mioTHOCTRI0O T1=30 MkKn/M m 1= -20 MKKI/M COOTBETCTBEHHO HaxonmATCs Ha
paccrostaun 0=20 cM npyr ot apyra. OnpeneinuTh HaANpsHKEHHOCTH 3JICKTPHYECKOTO
nons E B Touke, ynanéHHON OT IEpBOW HUTH Ha paccTosiHue 1=30 cM, a OT BTOPOM Ha
r2:15 CM.

7. O611ee CONpPOTUBICHHE JIBYX MOCIEI0BATEIIHO COCTUHEHHBIX TPOBOHUKOB 5
OM, a mapaieNbHO COEIUHEHHBIX 3THUX K€ MNpoBOAHUKOB 1,2 OM. Uemy paBHO
CONPOTHUBJIEHUE KAXKJIOTO MPOBOJHUKA?

8. DJIC 6arapeu ¢ =80 B, BHyTpeHHee compoTuBieHue r=5 OM. BHemHss 1ens
notpeoisier MomHocTh P=100 BT. OnpenenuTs cuily TOKa B EMHU, HANPSIKEHUE, MO
KOTOPBIM HAXOJUTCA BHEUIHSA LIETh, U €€ COMPOTUBIICHUE.

4 cemecTp

1 xoHTpONBHAA paboTa
3amanue Ne 1

1. 3akon buo-CaBapa-Jlannaca. WHAYKIMS MarHuTHOrO TOJIS MPSIMOTO
OECKOHEUYHO JUTMHHOTO MPOBOJHUKA C TOKOM (BBIBOJ).

2. MarguTHsIlli TOTOK. PacueT MarHMTHOTO IMMOTOKA IS COJIEHOM/IA.

3. 3aKOH MOJIHOTO TOKa B BaKyyMe.

4. MarautHbli MOMEHT aromoB. Marnetuku. HamarnmdyeHHoctb. CBsi3b ¢
HaIpsHKEHHOCThIO MArHUTHOTO TMoyisi. MarHuTtHass BOCHPUUMYHMBOCTH BEIIECTBA.
@opmyJiia CBS3M MEXKIYy HAMATHUYEHHOCTbIO U MAarHUTHOM
WHIYKLHEH.

5. Ha pucyHke TpencTaBieHO B3auMOCHCTBUE
MAarHuTHOTO MoJjsi ¢ TOKOoM. [lokaxuTe HalpaBlIEHHE CHIIbI
Amnepa, IeUCTBYIOLIEH HAa IPOBOJHUK C TOKOM.

6. DnekTpoMaruuTHas MHAYKIUsS. Buxpesbie Toku. CKUH-3Q(DEKT.

7. Tlporon (Mmacca nportona 1,67-107% kr, 3apax nportona 1,6-107° Ku), npoiins B
ANEKTPUYECKOM TIOJIE YCKOPSIOUIYH pasHocTh mnoreHunuanoB 100 kB, Bieren B
OJHOPOAHOE MArHUTHOE IMoje ¢ uHAykuuer B=5 Tn nepneHOuKyJIApHO JIHHUAM
WHAYKIHAHW HAYaJl ABUTATHCA MO OKPY>KHOCTU. OnpeaenTh 4acTOTy BpallleHUs TPOTOHA.

8. Karymika nuamerpom 20 cm, coctosimiast u3 300 BUTKOB MPOBOJIOKU, HAXOIUTCS
B MarHutHoM nojie. Halitu cpeantoro 3/C nHAYKIIMM, BOSHUKAIOITYIO B 3TOM KaTYIIIKE,

€CJIM MHAYKIIUS MarHUTHOTO TOJsi yMeHbInaercs B TedeHue BpeMeHu 0,04 ¢ ot 3 1o
0Txn.

S

2 KOHTpOJIbHAsI paboTa
3ananue Ne 1
1. TlpeBpaieHue 5HEPruM MpU CBOOOIAHBIX TAPMOHUYECKUX BIEKTPUUECKUX
KoJ1e0aHUsIX, BBIBOA TU(DPEpeHIIMAIBHOTO YpaBHEHUS.
2. KakuM nmMiynbcom 001a1aet 31eKTPOMAarHuTHas BOJIHA?
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3. Tloctpouth wu300pakeHHWE TIPEAMETa B PACCEUBAIONICH JWH3E U JaTh
XapaKTEPUCTHKY 3TOTO M300pa)KEHUS, €CIM MPEaMET PACIONOKEeH MEXIy (HOKyCOM H
JIMH30M.

4. 3aKOHBI OTPaXXEHUS ¥ PEITOMIICHHS.

5. UnTepdepentus ceera. YcinoBue MakcuMyMa 1 MUHUMYMa.

6. Audpakumst Openens Ha KPyTrJIOM OTBEPCTHH.

7. Ha ToHKyl0 MIEHKY B HampaBlieHUM HOpPMaIM K €€ MOBEPXHOCTU IMaJaeT
MOHOXPOMATHYECKHI CcBET ¢ JuIMHOW BOJHBI A=500 HM. OTpax€HHBIM OT HEE CBET
MaKCHUMaJIbHO YCHUJIEH BcliecTBUE UHTepdepeHinn. Onpenenut MUHUMAIbHYIO
TOJIMHY TUIEHKH, €CIIM TTOKa3aTellb MPEeJIOMIICHUSI MaTepraa mi¢Hku n=1,4.

8. Ha nudpaknmoHHyro pemérky MagaeT HOPMAJIbHO MapaUieIbHBIM My4YOK
oenoro ceta. CHEKTphl TPETHETO M YETBEPTOrO MOPSAKA YACTUYHO HAKIA/IBIBAIOTCS
apyr Ha gapyra. Ha kakyroo [UIMHY BOJHBI B CHEKTpEe YETBEPTOro MOpsAKa
Hak1aabIBaeTcs rpanuna (A=780 HM) clieKTpa TPEThero mopsaka?

3 KOHTpOJIbHASI paboTa
3amanue Ne 1

1. /IBoliHOE My4denpenoMIIEHHE.

2. Bropoii 3akoH BuHa.

3. BoiGepuTe npaBUIIbHBIN OTBET:

[Ipu HOpMaIBHOM HcTiepcuu aOCOTIOTHBIN MOKa3aTeNb MPEJIOMIICHUS CPEIbl

a) BO3pacTaeT ¢ pOCTOM JUIMHBI BOJIHBI; 0) YOBIBAET C POCTOM JTMHBI BOJTHBL;
B) BO3pPACTaeT C pOCTOM YaCTOTHI CBETA; I') YOBIBAET C YMEHBIIIEHUEM JUTMHBI BOJIHBI;
1) HE U3MEHSIETCS.

4. JlonoHUTE MPEIoKeHNEe: DHEPTUs dJIEKTPOMArHUTHOTO U3ITyYEHHUS,
UCITyCKaeMOT0 3a €AMHUILY BPEMEHHU C €IMHUIbI MUIOLIAU TOBEPXHOCTH Tela B
€IMHUYHOM MHTEpBAJIC YACTOT SIBJISICTCS ...

5. PaanoakTuBHOCTh. 3aKOH paIMOAKTUBHOIO pacmaja.

6. DOmmupurueckas Gopmyna baapmepa 71 BUAMMOTO CIIEKTpa U3ITyYCHHSI aToMa
Bosopoaa. O6o6menHas Gpopmyna banbsmepa.

7. Ha MeTamuyecKyro TIaCTUHY HalpaBJieH MOHOXPOMAaTUYECKUM MMy4YOK CBETA C
gactoroi 7,3-10% T'u. Kpacnas rpanuna ¢orosddexra mis ganHoro marepuana 560
HM. OnpenenuTh MaKCUMaIbHYI0 CKOPOCTh (hOTOIIEKTPOHOB.

8. Jlonumnte SACPHYIO peakIuio: 27 Al+,n — ?+,He .

3.4. TecTroBble 3aaHuA

[To muctumumnae «WmxenepHas (Qu3nMkay MPETyCMOTPEHO TMPOBEICHUE
MMCbMEHHOTO TECTUPOBAHUS.

[lucbMeHHOE TECTHMPOBAaHWE WCTONB3YIOTCS JUIsl  TPOBEPKH  M3YUYEHHBIX
OoOyJaronMMUCs OCHOBHBIX pa3/elioB MPOWJIEHHOTO MaTepuaia 3a 2 CeMecTp.
Pesynbrarhl  TEeCTUpOBAHHWS  YYHUTHIBAIOTCS TPU  TMPOBEACHUS  MPOMEKYTOUHOU
aTTeCTalluM — 3a4eTa B 2 CeMeCcTpe
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3ananue 1
1) Pemraror nBe 3anavu:
A) pacCUHTBHIBAIOT BPeMsI IBHYKESHUS T10€3]1a MEXKTy IBYMS CTAHIIHSIMH,

b) paccunThIBarOT BpeMs ABMKEHUS TI0€3/a BIOJb KEJIC3HOIOPOKHOM TIIaTHOPMBI.

[Ipu penreHny Kakoil 3aja4u MO€3/1 MOKHO MPUHSATH 3a MAaTEPUATIbHYIO TOUKY?

l.uA,ub 2. A 3.b 4. au A, un b

2) Ecmu pamuyc OKpPYKHOCTH YMEHBIIUTCS B 4 pa3a NpU HEU3MCHHON JIMHEHHOMN

CKOPOCTHU, TO YIJIOBasi CKOPOCTh MPU BPALIICHUU TeJIA [0 OKPYKHOCTH
1. ocTanercs npexHen 2. yBenuuurcs B 4 paza
3. yMmeHbIINUTCS B 4 paza 4. ymeHbIuTcA B 16 pa3
3) I1pu mombITKE CABUHYTH TBEPIOE TEIIO C MECTA BO3HUKACT CHJIA
1. TpeHus nokos 2. TPEHUSI KaueHUs
3. TpeHUA CKOJbXKEeHUsI 4. cpeau OTBETOB 1-3 HET BEpHOTO
4) MOMEHT WHEpIUH TBEPAOrO Tejla OTHOCHTEIBHO MPOU3BOJIHHOU
MPOXOJSIIEH Yyepe3 LEHTP Macc Tefa, onpeaesercs no GopmyJe:
1 1=mr? 2.1=1 +md? g Mg
c & 3
5) Hucino konebaHMiA, COBEPIIAEMBIX B €AMHHUILY BPEMEHU — 3TO ...

oCH, HE

6) MatepuanbHas Touka M IBHKETCS MO OKPYXKHOCTH €O cKopocTeio V. Ha puc.1

MOoKa3aH TIpaduK 3aBUCUMOCTH MNpOEeKUUU V. OT BpeMeHU (7 -€AMHUYHBIA BEKTOP

IMOJIOKUTCIIbHOI'O HAIIPABJICHUA, VT —IIPOCKIUA \7 Ha 3TO HaHpaBJICHI/IG). HpI/I OTOM IJIA

HOPMAaJIbHOI'O ap M TAHI'CHIIMAJIBHOTO d; YCKOPCHUS BBIIIOJIHAKOTCS YCIOBHUAL. . .

'\"_II.

t

1. ap— yBeIMUMBAETCS, a; — YBEITMUIMBACTCS 2. a,— MIOCTOSIHHO, 8; — YBEJINYNBACTCS
3. a,— MOCTOSIHHO, a; — HOCTOSIHHO 4. a,— yBEeIUYUBACTCH, &; — [IOCTOSTHHO

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

8) CkopocTb ABMKEHHUS Tela yBenuuuwiaach B 2 pasza. Kak u3MeHW1Iach e€ro

KMHETUYECKas SHEePIrus?

1. Kunernueckas 3Heprus yBenuuniachk B 2 pasza
2. Kunernueckast sHEprUsl yMEHBIINIIACH B 2 pa3a
3. Kunernueckas sHeprus yBennuuiach B 4 paza
4, Kunernueckasi 3Heprusi He U3BMEHUIIACh

9) [lpu ABM>KEHUH ABTOMOOWIISI TIO BEPUIMHE BBITYKJIOrO MOCTa, PAJnyC KPUBH3HBI
koTtoporo 90 MeTpoB, maccaKupbl UCOBITHIBAIOT MTHOBEHHOE COCTOSIHE HEBECOMOCTH.

DTO NPOUCXOIUT TP MUHUMAIIBHOM TMTOCTOSHHON CKOPOCTH ABUKECHUS

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

14



10) [Ipu pacuere MOMEHTOB MHEPIIMH TeJIa OTHOCUTEIILHO OCEH, HEe MPOXOAIINX Yepes3
LEHTP Macc, UCNONb3ylT Teopemy lllreriHepa. Eciu och BpalieHUsT TOHKOCTEHHOU
TpyOKU MepeHecTH U3 LEHTpa Macc Ha paccrosiHue 2R (puc.), TO B MOMEHT MHEpPIUHU
OTHOCUTEJIBHO HOBOM OCH YBEJIMYUTCS B ...

1. 4 paza 2. 3 paza 3.2 paza 4.5 pa3

11) MaTtematnueckuii MasiTHUK JJIMHOW 10 ¢M OTBOZAT OT IOJIOKEHUS pPaBHOBECUS U
ormmyckaroT. CKOJIBKO pa3 3a BpeMs 6,28 ¢ KHHETUYECKas SHEPTUsl MasiTHUKA JOCTUTAET
MaKCHUMaJIbHOT'O 3Ha4YCHHUSI?

19 2.15 3.20 4.25

12) Tlpu yBenmu4eHUM CpeaHe KBaApaTHYHOW CKOPOCTH MOJIEKYJ HICATLHOTO Ta3a B
JIBA pa3a U YMEHBLIECHNN KOHIIEHTPAMX MOJIEKYJI B [IBA pa3a JaBJICHUE ra3a

1. yBenuunres B 4 pasza 2. yBenuuuTCs B 2 paza

3. yMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCS

13) B Tpex oAMHAKOBBIX COCYJIaX MPU PaBHBIX YCIOBHUSIX HAXOJIUTCS OJMHAKOBOE
KOJIM4ECTBO BOJOPOAA, el U a30Ta.

Pacripenenenue npoekiui CKOpOCTEN MOJIEKYJ BOAOPO/1a HA IIPOU3BOJIBHOE
HamnpasieHre X OyJeT OMUChIBaTh KPUBAs. ..
i

fiv,)

1.1 2.2 3.3
14) Pabotra 1O TMEpPEeMEINCHHI0O TOYCYHOrO 3apsja BJIOJb SKBUIIOTCHIIHAIBHON
MTOBEPXHOCTH paBHA

1) do (@1 — @,) 2) Hyro 3) ¢, 4) ('grad (0)

15) HanpskeHHOCTD 3JICKTPHYSCKOTO IOJIS B JAHHOW TOYKE MO MOJYJIIO paBHA CHIIC,
JNIEUCTBYIOIIEH Ha

1. 3aps, MOMENIEHHBIN B JAHHYIO TOUKY

2. IOJIOKUTENBHBIN 3apsl, MOMEIIEHHBIA B TIOJIE

3. €IMHUYHBIN MTOJIOKUTENBHBINA 3aps]l, IOMEIICHHBIN B JaHHYIO TOUKY

4. e TMHUYHBIN TOJIOKUTEIBLHBINA 3apsi]l, TOMEIIEHHBIN B TTOJIE

16) MaTtemaTn4eckoe BhIpaKEHHE 3aKOHA COXPAHCHHS DJCKTPUYECKOTO 3apsijaa MMeeT
CIEIYIOIINN BU

1. g=ne 2. Zn:qi =0, +0, +0;+..+q, 3.>.0,=0 4. > g =const
i=1 i=1 i=1
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17) Yemy paBHO HaIpspKEHHE HAa KOHIAX MPOBOAHUKA comportuBieHueM 10 Owm, eciu
cujia TOKa B MPOBOAHMKE 2 OMm.

1.20 B. 2.30B. 3.10B. 4.5B
18) Kakast u3 npuBeICHHBIX HIKE POPMYIT BhIpaxkaeT 3akoH OMa JIjIsl y4acTKa Ieru?
1.1=Y. 2122 . 3 A-lUAt 4.P=IU; 5 R=p"
R R+r S
19) DreKTpUYeCKUM TOKOM Ha3bIBACTCH. . .
1. Xa0TUYHOE IBUKEHHUE YaCTHII 2. HampaBJICHHOE JBM)KEHUE MOJICKYI

3. yHOpSAI0YEHHOE ABUKEHUE 3aPSKEHHBIX YaCTHI]

4. mo0oe NPOU3BOJILHOE IBMKEHHUE DJIEKTPOHOB

20) ITpu yBemMUEHUH UTMHBI TPOBOIHUKA B 3 pa3a ero CONMpOTHBIICHUES
1) He U3MEHHTCS 2) yBenuuuTcs B 3 paza

3) yMeHbIIUTCS B 3 pa3a 4) ypenuuuTcs B 9 pa3

3.5. JIabopaTopHas padoTa

Temartuka nabopaTopHbix padoT ycraHaBiuBaercst B coorBerctBun ¢ ®I'OC BO
10 TAaHHOMY HaIpaBJICHHUIO TIOJITOTOBKU M paboveil MporpaMMOi AUCITUTUTHHEI.

KonudecTBo BapmaHTOB 3aJaHWii, KaK MPaBWIO, COOTBETCTBYET KOJIMYCCTBY
00yJarommxcs.

IlepedyeHnnb Tem J1a0OPATOPHBIX PadoOT

- H3ydenue 3ak0HOB K0J1€0aTETLHOTO ABUKCHUS
N3yuenune KpyTHIBHBIX KOJIeOaHUN
OmnpeneneHre CKOPOCTH 3ByKa B BO3/yXE METOJIOM CTOSYMX 3BYKOBBIX BOJIH

- Omnpenencaue ko3 UIMEHTa IMOBEPXHOCTHOIO  HATSIKEHUS  KHUIKOCTH
METOJ/IOM HaOJIOJCHUS CPhIBA KareJb

- Omnpegenenne BSA3KOCTH BO3[yXa, CpedHEHl UIMHBI CBOOOJHOrO mpooera,
s dexTuBHOrO TUameTpa U 3HPEKTUBHOIO CEUEHUS

- Omnpenenenue nokasaresisi aauadaThl

- W3yueHue aneKTprUuecKOoro nojsi METOJI0OM JIEKTPOIUTHYECKON BaHHBI

- HW3mepenHue 3MeKTpUYeCcKUX COMpPOTUBICHUI

- H3ydeHue KOHTAKTHBIX SBJICHUM U UCCIEN0BaHUE 3aBUCUMOCTH TepMOo-I/[C oT
TEMIIEPATYPBI

- N3yuenue CcBOWCTB (EeppOMArHeTHKOB, CHSTHE TME€TIM THCTepe3uca |
ompe/eleHNe OCHOBHBIX XapaKTEPUCTHK (heppoMarHeTuka

- MHayKTUBHOCTH CONEHOMIA

- OmnpeneneHne nokazaTessi IPeJIOMIICHUS CTEKIIA TPU TOMOIIM MUKPOCKOIIA

- HUccnenosanue pororddexra

- N3yueHune cnekTpa UCITyCKaHUs HEOHA U TPAAyUpPOBKaA CIIEKTPOCKOIA

JlabopaTopHble pabOTHl BBINOJHAIOTCS B COOTBETCTBUU C METOJIUYECKUMHU
yKa3aHUSIMUA TIO BBINOJIHEHUIO J1A00pAaTOpPHBIX padoT mo AucuuiuinHe «MHxeHepHas
duznkay.
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3.6. PyOexHblil KOHTPOJIb

PyOexxHbIIi KOHTPOJIb MPOBOJUTCA IO UTOTaM HM3YYEHHs HECKOJIBKUX pa3/IesioB
JUCUUIUIMH B COOTBETCTBUM C pabodeid MNporpaMMol AUCHUIUIMHBI. PyOexHbIN
KOHTPOJIb IPOBOJUTCS B MUCbMEHHOM popme.

2 cemecTp
Bonpocsl pyoe:xxkHoro kourpoJisi Ne 1
Bonpocsi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

1. MarepuanbHas Touka. Cuctema orcyeta. AOCOIIOTHO TBEPJIOE TEIIO.

2. CKOpOCTb CpeliHssl U MTHOBEHHaASI.

3. IIyTh npu Npou3BOJIBHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenue. CKOpOCTh U ITyTh IPU PABHOYCKOPEHHOM JBUKECHHH.

5. YckopeHue npu IBUKEHUU TeNla C MOCTOSIHHOM CKOPOCTBIO IO OKPYKHOCTH
(BBIBOM).

6. Yrnosas ckopocTs. HanpaBnenue BeKTopa yriioBol CKOPOCTH.

7. Ilepnon m yactora BpameHus. CBs3b € yIIIOBOW CKOPOCTHIO.

8. YII10BO€ YCKOPEHHUE; CBSA3b C TAHTCHIIMAIIBHBIM YCKOPEHUEM.

9. IlepBwiii 3akoH HproToHa. MHepuuanbHblE W HEMHEPUHUAIBHBIE CUCTEMBI
oTcyeTa.

10. Bropo# 3axon Herotona. Cuna. Macca tena.

11. Tperuii 3axkon HetoTona. HarnpasiieHne cuii, 1€MCTBYIONIMX HA TENa.

12. Umnynbe Tena. BeipakeHue BToporo 3akoHa HproToHA yepes nMITyJibC.

13. Cuna TsKeCTH U Bec Tea.

14. Bec Tena npu IBMXEHUU ¢ yckopeHueMm. HeBecoMocTb.

15. Cuna tpenuns. Cuna ynpyrocru.

16. 3akoH coxpaHEHHUsI UMITYJIbca (MOMEHT KOJIMYECTBA JBM)KCHUSI) B 3aMKHYTON
CUCTEME.

17. Pabota u sHeprus. MOImHOCTb.

18. Kunernueckas sHeprusi, BbIBo GOpMYyJibl 4Yepe3 padoTy.

19. I[loTeHIHANIBHOE MOJIE, KOHCEPBATUBHBIE U JUCCUIIATUBHBIE CUJIBI.

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

2]1. TlomHass wmexaHW4ecKass OHHEpPrus. 3aKOH COXPAHEHWUs M NPEBpallCHUS
SHEPIHUU.

22. MOMEHT CHJIbI OTHOCUTENBHO ocH. [1ieuo cuibl.

23. MoMeHT uMnyJibca OTHOCUTEIBHO OCU. CBS3b C MOMEHTOM CHUJIbl. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

24. MoMeHT UHEPIIMHY MaTepHAIbHON TOUKH M CUCTEMbI MaTEPUATIbHBIX TOYEK.

25. MoMeHT UHEPIMH OAHOPOJHOTO LMUIMH/IPA, OJHOPOIHOTO CTEPKHS.

26. Teopema Illtetinepa.

27. Kunetnyeckas sHeprus BpalllalOMIerocsl Tejla, KWHETUYecKas YHEeprusi Tela,
KaTAIIErocs o NOBEPXHOCTH.

28. PaboTa 1 MOIIHOCTh CUJIBI IIPU BPAIllEHUH TeIa BOKPYT OCH.

29. OcHOBHOE ypaBHEHHE JUHAMUKH BPAIATEIBHOTO IBMXKEHHS TBEPIOTO Tea.
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30. MomeHT uMmylbca MPU BPALEHUH Telda BOKPYT OCH. 3aKOH COXpPaHEHUS
MOMEHTA UMITyJIbCa IIPU BpalllEHUH Tea.

41. YcnoBue paBHOBECHS TBEPIOTO TeEA.

42. TTonsiTue 0 CBOOOIHBIX W BHIHYKICHHBIX KOJICOAHHUSX.

43. Tapmonuueckne kosneOanus. CMmelIleHHe, CKOPOCTb W YCKOpPEHHE TIpu
rapMOHHYECKUX KoJieOaHusIX. AMIUTUTY1a KosneOanuii. [lepron u yactora koneGaHmil.

44. MaremaTuyeckuid MasTHUK. BwiBon auddepeHuaibsHOr0 ypaBHEHUSA
rapMoHUYecKux kKosiebanuil. [lepuon konebanuit MasiTHUKA.

45. IlpyxuHHbI MasgTHUK. BpiBonx  muddepeHnnaipsHoro  ypaBHEHUS
rapMoHUYeCcKHuX Kojebanuil. [lepuon konebaHuit MasTHUKA.

46. O@usuueckudt MasTHUK. BpiBog — auddepeHnnansHOro  ypaBHEHUS
rapMoHuYeckux konedanuii. [lepuon konebaHuii MasiTHUKA.

47. DuHeprus Tella TMNpU TaPMOHUYECKUX KOJEOAHMSIX: KHUHETUYECKas,
MOTEHIMAIbHAs, MOJTHAS.

48. 3aryxarmme koseOanus. [uddepeHunanbHoe ypaBHEHHE KOJEOaHUM.
CMmelieHre TpW 3aTyXarollMX KoJieOaHUsAX. AMIUIMTYAa W MEPUOJ 3aTyXarollUX
KOJieOaHU .

49. BeinyxaeHHsle koneOanus. JuddepenuuanbHoe ypaBHEHHE BbIHYKJICHHBIX
KoJieOaHuil. SIBieHne pe3oHaHca, pe30HaHCHAs 4acToTa.

50. BomnoBoit mpomecc (BoiHbI). OCHOBHOE CBOMCTBO BOJIH. [IpomosnbHbIE U
MONEPEYHBIE BOJIHBI.

51. JInuHa BOMHBI, CBSA3b CKOPOCTH BOJHBI C JJIMHOW BOJHBI U YaCTOTOM.

52. BonHoBo# (ppoHT. BosHOBas MOBEPXHOCTh, BUJBI BOJTHOBBIX TOBEPXHOCTEH.

53. berymue BOJHBI, BEKTOP IUIOTHOCTU IOTOKAa YHEPrUU B BOJIHE (BEKTOP
YMoBa).

Bonpocwl ona camocmosmenvroco uzyuenus

1. TaHreHuualibHOE M HOPMAJIBHOE YCKOPEHHUE TMpU JABWKEHUH IO
KPHUBOJIMHENHOMN TpaeKTopuu. [lonHOe ycKkopeHre npu KpUBOJIMHEWHOM JIBUKEHUU.

2. CBs13b TMHEWHBIX W YTJIOBBIX BEIMYUH NPH BpallleHUH Tena (IyTh, CKOPOCTb,
YCKOpPEHHE).

3. MexaHnueckas CUCTEMA.

4. Cuiibl BHYTPEHHUE U BHEITHUE.

5. Lentp macc cucrtembl. CKOPOCTH IIEHTPa Macc. 3aKOH JBUKEHUS LIEHTPa Macc.

6. ConocraBieHre BETUYHMH P MOCTYIATEIbHOM M BpallaTeIbHOM JBUKEHHSIX
(Macca, myTh, CKOPOCTh, YCKOPEHHUE, cujia, paboTa, MOLTHOCTh, KHHETHYECKask YHEPIHUs,
MMITYJIbC, OCHOBHOE YpaBHEHUE JUHAMUKH).

7. Meton BekTOpHBIX auarpamMm. Cll0)KeHHE JBYX TapMOHHYECKHX KoJjeOaHu
METOJ0M BEKTOPHBIX JUArPAMM.

8. JlorapudmMuueckuit IEKPEeMEHT 3aTyXaHHUs 3aTyXalolUX KOJeOaHUH.

9. KorepentHble BOHBL. [[pyHIIMN Cyniepno3uIMy BOJIH.

10. Uutepdepenuins 1ByX BOJH.

11. Cyneprio3uniust IByX KOT€pEHTHBIX BOJIH B TOUKE (BBIBOJ).
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12. UnTepdepeniiuss MaKCUMyM U MUHUMYM TIPU CJIOKEHHH JBYX KOT€PEHTHBIX
BOJIH.

Bonpocsl py0e:kHOro KOHTpOJIst Ne 2
Bonpocvl, paccmampusaemvie na ayoumophvix 3aHAMUsIX

1. OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KNHETUYECKON TEOPHUH.

2. UneanwHsiil ra3. Kakoit ra3z 61130k K ujacaIbHOMY ?

3. YpaBHeHHE COCTOSIHUS MIC€AIbHOTO ra3a Jylsl JaHHOW Macchl rasa (ypaBHEHHUE
MenneneeBa — Knanelipona).

4. YpaBHEHHME COCTOSIHUS MACATBHOTO ra3a B BUAE 3aBUCHUMOCTH HABJICHUS OT
TEMIIEPATYPhI U KOHUEHTPALUH MOJIEKYJL.

5. OcHOBHOE ypaBHEHHS MOJIEKYJISIPHO — KWHETUYECKON TEOPUH Ta30B.

6. CpenHsisi KBagpaTUYHas CKOPOCTh MOJIEKYIJL.

7. CBsA3b CpelHEW KMHETUYECKOW YHEPTHUM MTOCTYNATEIbHOIO JBUKEHHS MOJIEKYJI
C TEMIEPaTypoil.

8. BHyTpeHHs1s SHEpTHs TEPMOIMHAMUYECKON CUCTEMBI.

9. Yucno creneHeil cBoOOIbI MOJEKyl. 3akoH bonbpliMana o paBHOMEpPHOM
pacnpeesieHuy SHEPTUHU MO CTENEHSIM CBOOOIbI MOJIEKYI.

10. CBs13bp BHyTpEHHEH YHEPTHH BEIIECTBA C YUCIIOM CTETIeHEH CBOOOIBI.

11. IlepBoe HaYasIO TEPMOJMHAMUKH.

12. PabGota, coBepiiaeMasi ra30M IIpU U3MEHEHUHU €ro 00bEMa.

13. Tenno€MKOCTh Tesa, MOJSIpHAsT U yIEJbHAs TEIIOEMKOCTU. TermnoéMKOCTb
ra3oB: IMpH TOCTOSSHHOM OOBEME W MpPU TOCTOSHHOM JABJICHWHU; CBS3b C YHUCIOM
cTenener cBo0obl. CBS3b MOJISIPHBIX TEIUIOEMKOCTEN MEKIY cOOOi.

14. Annabatuueckuii nmporecc. [lokasarens aguabaThl, CBSI3b C YUCIOM CTEIICHEH
cBoOobI. YpaBHeHue [lyaccoHa.

15. Kpyrosoit nponecc (umki). Ilpsmoit u obparnsii mukia.  KosddummeHt
MOJIE3HOTO IEUCTBUS JI1 KPYTOBOIO Mpoliecca.

16. OGpaTuMbIii 1 HEOOPATUMBIN TEPMOAUHAMUYECKHUE TTPOLIECCHI (LIUKJIBI).

17. Cxema 1ukiia paboThl TEIJIOBOTO JIBUTATEIIS.

18. Bropoe Hayano TepMOuHaMUKU (O HAIIpaBJICHUM MEepexoa Teria).

19. Teopema Kapno. Huxn Kapno. KITJ] ukina Kapho.

20. I[IpuBeaEHHOE KOIMYECTBO TEIJIOTHL. DHTPOIIHS.

21. HepaBenctBo Kiaysuyca st sHTponuu (i1 0OpaTUMBIX M HEOOPATUMBIX
IIPOIICCCOB).

22. I[IpuHIMI BO3pacTaHUsI SHTPOIIHH.

23. ®usnuecKkuii CMbBICI SHTPOTHH, popMyiia borsliMana 171t SHTPOITUH.

Bonpocwi 0115 camocmosamenbHo2o usyyeHus
1. 3akon JlanbTOHA.
2.CpenHsast ajmMHa CBOOOJHOrO mpoOera Mojekyd. O(PEeKTUBHBIA OUAMETP
MOJIEKYJI.
3. SIBneHue TEeIIonpoOBOHOCTH. 3aKOH TEIIONMPOBOIHOCTH Dyphe.
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4. Senenune muddysun. Macca, mepeHocumas B mporiecce nuddysun (3aKoH
duka).

5. Buytpennee tpenue. 3akoH Hpl0TOHA JJ1 CHITbI BHYTPEHHETO TPEHUS.

6. JlamuHapHOE U TypOyJICHTHOE TCUCHHUS.

7. Cxema nukIa padoThl XOJIOIUILHON MAIIUHEI.

Bonpocsl pyoexnoro konrpoJisi Ne 3

Bonpocvl, paccmampusaemvie na ayoumopHvix 3aHAMUAX

1. 3akon Kynona. HanpaBienue cuiibl, I€MCTBYIOIIECH Ha 3apsil.

2. Hanps»ke€HHOCTD 3JIEKTPUYECKOTO ITOJIS.

3. [IpuHIMD CynEPHO3ULIAN JIEKTPUUECKUX TOJIEH.

4. CunoBble JUHUM (JIMHUU HANPSHKEHHOCTH) 3JieKTpudeckoro mosist. [lomHoe
YUCJIO JINHUM, BXOJAIINUX U3 TOYEYHOTO 3apsa.

5. IToTok BekTOpa HaIPsHKEHHOCTH dJIeKTpuueckoro nojis. Teopema ["aycca.

6. IlpumeHeHune TeopeMbl l'aycca K pacdeTy HJIEKTPHUYECKHX IIOJIEH: MoJe
OJHOPOAHO 3apsKEHHOM IUIOCKOCTH; IOJIE JIBYX PAa3HOMMEHHO 3apshKEHHBIX
IUIOCKOCTEH; Toje OECKOHEYHO 3apsDKEHHOTO LWIMHIpa; IoJie  3apshKEHHOM
cepruecKkoil MOBEPXHOCTH; M0JI€ 0OBEMHO - 3apSKEHHON ChEpBI.

7. PaboTa CuJI 3JIEKTPUYECKOTO IOJIS [0 MEPEMEIIEHUIO0 TOUEYHOTO 3apsia.

8. LIupKyJus BEKTOpa HAIPSKEHHOCTH 110 3aMKHYTOMY KOHTYDY.

9. lloTeHunanbHass SHEPrus TOYEYHOTO 3apsia B IIOJIE APYroro TOYEYHOIO
3apsana. Ilorenuuan. PaboTta mo mepeMemieHuro 3apsaa MEXIy TOYKaMU C Pa3HbIMU
MMOTEHINAIAMH.

10. CBsA3p Mexay HANPSHKEHHOCTBIO JJIEKTPUYECKOTO MOJS U IMOTEHIHAIOM.
CBsI3p pa3HOCTH NMOTEHIHMAIOB C HAPSKEHHOCTBIO DJIEKTPUYECKOTO TOJIS.

11. DKkBUNOTEHIHAIBHBIE TTOBEPXHOCTH.

12. Ionstpu3anust UAJIEKTPUKA B AIEKTPUYECKOM I0JI€, BEKTOP MOJISIPU3yEMOCTH
(BEeKTOp MOJISIPU3ALUH) JUJIEKTPUKA.

13. CBs3p MOJAPU30BAHHOCTU C HAMPSKEHHOCTHIO BJIEKTPUUECKOTO IOJIS.
JusnexTpruyeckas BOCIPUAMYMBOCTD CPEABL, €€ 3aBUCUMOCTD OT TEMIIEPATYPHI.

14. DnekTpuyeckoe nojie B AUINEKTPUKE, HATPSAKEHHOCTD AJIEKTPUUECKOTO TTOJIS.

15. IloBepxHOCTHas IUIOTHOCTh CBSI3aHHBIX 3apsaoB. HamnpsiKeHHOCTh MO
CBSI3aHHBIX 3apAJIOB B IUDJICKTPUKE.

16. JludnekTpuyeckass NPOHHULIAEMOCTb CpENbl, CBA3b C JMAJIEKTPUYECKOU
BOCIIPUUMYHBOCTBIO.

17. Bektop »snexkrpuueckoro cmemeHusa. Teopema I'aycca pans BekTopa
AIEKTPUYECKOTO CMEILICHMUS.

18. DxBUNIOTEHIIMATIbHBIE TOBEPXHOCTH BOKPYT MPOBOIHUKA.

19. [IpoBOAHMK BO BHELIHEM JJIEKTpUUECKOM Tosie. HAyIHMpOBaHHBIE 3apSAbI.

20. DNEeKTPOEMKOCTh YETUHEHHOTO TPOBOIHUKA.

21. Kounencatopel. EMKOCTh TIJIOCKOTO KOHjJAEHcatopa. EMKOCTh mpu
IIOCJIEA0BATEIBLHOM U NTApaJUIEIbHOM COCIMHEHUAX KOHIEHCATOPOB.

22. DHeprus 3apssKeHHOTO KOHIEHcaTopa.
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23. DHeprus v MIOTHOCTb 3HEPTHH 3JIEKTPUUECKOTO MOJIA.

24. Cuna Ttoka. Cwia TOKa B Ciy4yae JBIDKCHHS TIOJOXUTEIBHBIX U
OTpHUIIATEIBHBIX 3apsA0B. BEKTOp MIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

25. 3akon Owma I ydacTKa LENMU B HHTETpalbHOM W AudQepeHiuanbHOn
dopmax. CompoTUBICHUE NHIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YACIBHOTO
CONPOTHUBJICHUSI OT TEMIIEPATYPHI.

26. ComnpoTuBIIeHHE TpPH TMOCJIEAOBATEILHOM M MapajuIeIbHOM COEIUHEHUU
IPOBOTHUKOB.

27. DnextponBrkyiias cuia. [lagenue HanpsHDKeHUsT HA HEOJHOPOJAHOM Y4aCTKE
nenu. 5. 3akoH Owma a8 HEOAHOPOJHOIO ydYacTKa LMW B MHTErpajbHOU M
muddepennranbHon popmax.

28. PaGota m wmomHOCTh TOKa. 3akoH Jkoyns—JIeHIla B HMHTErpajllbHOW U
muddepenranbHon Gopmax.

29. MomrHocTh, pa3BHBaeMas WCTOYHUKOM TOKa. MOIIHOCTh, BBIAEIsAEMas B
Harpy3ke. KoaduiueHT noae3Horo aeMcTBUsI HCTOUHUKA TOKA.

30. CooTHOIIIEHNE BHYTPEHHETO COMMPOTHRIICHUS M COITPOTHRIICHHS HATPy3KH ITPH
MaKCHMAaJIbHOM MOJIE3HOW MOIIIHOCTU Ha Harpy3Ke.

Bonpocul ona camocmosmenbHo2o uzyuenus

1. [TonsipHast MOJIeKyJia, AEKTPUUECKUA MOMEHT IMOJIIPHOU MOJIEKYJIbI.

2. HemnonspHas MoJekyna, D3JEKTPUYECKUH MOMEHT U MOJIPU3YEMOCTh
MOJIEKYJIBI.

3. Paguyc-BeKTOp LEHTPaA TAKECTU MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX 3apsI0B.

4. Dnextpuyeckuil naumnosnb. HampspkeHHOCTh HA OCH JAMIIONS, Ha MpsMOU
HEePIEHIUKYJIIPHOW OCH JTUTIOJIS.

5. YcnoBus paBHOBeCcHs 3apsOB Ha IMPOBOJHUKE B 3JIEKTPUUECKOM IIOJIE.
Pacrnipenenenue 3apsa0B M0 MOBEPXHOCTH.

6. EMkocTh mapa.

7. DHEpTUsl CUCTEMBI TOUCHHBIX 3aPSIO0B.

8.CBepXImpoBOAMMOCTb.

9. 3akonbl Kupxroda.

3 cemecTp
Bonpocsl pyde:kHOro KOHTpOoJisi Ne 2
Bonpocul, paccmampusaemvle Ha ayOumopHvIX 3aHAMUAX

1. MarnutHoe nosne. MarauTHas UHIYKIUS, TPUHIHUI CYTIEPIIO3UIIMY MarHUTHBIX
nosneil. CUiIoBbIE€ TMHUYA MAaTHUTHOTO TOJIA.

2. 3akoH buo- CaBapa- Jlamnaca.

3. MarnuTHast MHAYKITUS TIPSIMOTO TIPOBOJHUKA C TOKOM.

4. Cuna Jlopenua. HampaBiieHre cuiibl, JIEMCTBYIOIIEH Ha TOJOKUTEIbHBIA WU
OTPULIATENBHBIN 3apsJIbI.

5. 3akoH Amnepa. @uU3ndecKuil CMbICII BEKTOpa MarHUTHOW MHAYKUUU B.

6. Cuna B3aUMOJEHCTBUSA JIBYX OCCKOHEYHBIX MPSMBIX MPOBOJHUKOB C TOKOM.
[IpaBuno neBou pyku.
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7. Cuna 1 MEXaHMYECKU MOMEHT, IEUCTBYIOIINE HAa 3aMKHYThIII KOHTYP C TOKOM
B MarHUTHOM TI0Jie. MarHUTHBI MOMEHT KOHTYpPa C TOKOM.

8. MarauTHast MHAYKITUS B IIEHTPE KPYTOBOTO KOHTYpPa C TOKOM.

3. MarauTHBIH MOTOK.

4. Pabora, coBepliaeMasl pu MEePEeMEIICHUN MPOBOHUKA C TOKOM B MarHUTHOM
ToJIe.

9. [ToTok BeKTOpa MarHUTHOM MHAYKIIUU Yepe3 3aMKHYTYIO TIOBEPXHOCTb.

10. Teopema I'aycca st BeKTOpa MAarHUTHOM MHIYKITUH.

11. [upkyasius BEKTOpa MarHUTHOW MHAYKIMU B 10 3aMKHYTOMY KOHTYpY ISt
IpsIMOTO TOKA.

12. MarauTtHas uHaykius B conenouna.

13. MaruuTHas UHIYKIKS BHYTPH MarHeTHKa.

14. BekTop HAMarHU4eHHOCTH J.

15. HanpsxeHHOCTh MarauTHOro mnosjist H, cszb ¢ B u J.

16. Hupkynsus BekTopa H (3akoH moixHOTO TOKA 11151 H).

17. MarauTHas BOCIPUUMYHBOCTb, CBSI3b C MATHUTHOM MPOHUIIAEMOCTBIO.

18. MarauTtHasi IpOHUIIAEMOCTh, €€ (PU3UIECKUIT CMBICIL.

19. Buasr maraetnkoB. Jlnamaraetnku. OObSICHEHNE MPUYUHBI THAMarHeTU3Ma.

20. ITapamaruetuku. 3axon Kropu 11 mapamMarHeTHKOB.

21. ®eppomarnHetuku. OcHoBHasi (HyJeBasi) KpuBas HaMarHUYMBaHUS.
3aBUCUMOCTH MarHUTHOM mipoHutiaemoctu ot H. Iletns rucrepesuca.

22. OObsicHEeHHE  TPUYUHBI deppomarneTamMa  (OCHOBBI  TEOpHUU
dbeppoMarHeTuszma).

23. DnextpomaruutHas uHaykuus. Maaykunonusiil Tok. [IpaBuso Jlenna.

24. 3/1C uHIyKUIUU B IPOBOIHUKE, IBIXKYIITUMCS B MATHUTHOM TIOJIE.

25. TlonHbIi MAarHUTHBIN TTOTOK (IMTOTOKOCIICTICHNUE).

26. CamouHaykius. MTHAYKTUBHOCTE. THAYKTHBHOCTH coJieHOM 1A (BBIBO).

27. DJ1C caMOVHIYKITHH.

28. DHeprus MarHUTHOTO OIS [[JTOTHOCTH SHEPTUH MAarHUTHOTO TIOJISI.

29. Buxpeoe anexrpudeckoe noje. Tokun dyko. CkuH-2GhEeKT.

30. [upkynsaiusi BEKTOpa HAMPSHKEHHOCTH OJJIEKTpHueckoro moiss E mo
3aMKHYTOMY KOHTYPY C YU4E€TOM BUXPEBOTO JIECKTPUICCKOTO TOJIS.

Bonpocul ona camocmosmenbHo2o uzyuenus

1. CBs13p M€Ky CKOPOCTBIO CBETA, ANEKTPUUYECKON U MATHUTHON MOCTOSTHHBIMHU.

2. MarauTHast MHAYKITUS HA OCH KPYTOBOTO KOHTYpPa C TOKOM.

3. PaboTa mpu moBOopoTE KOHTYpa C TOKOM B MAarHUTHOM TIOJIC.

4. OpOuTanabHBII MArHUTHBIA W MEXaHWYECKMA MOMEHTHIL. [ HMpOMarHuTHOE
OTHOLIEHUE. MarHuToOMeXaHU4YEeCKUE SIBJICHUS.

5. CoOCTBEHHBIC MEXaHUUECKUH (CTTUH) U MATHUTHBIM MOMEHTHI 3JIEKTPOHA.

6. XKectkue u Msrkue peppoMarHeTHKH.

7. Touka Kropu. 3axon Kropu — Belicca 11 ¢peppomMarneTukos.

8. Tok nmpu 3aMbIKaHUU U Pa3MbIKaHUU LETIH.
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9. Tok cmemenus. [ImotHOCTh TOKA cMemeHus. [[ITIOTHOCTH MOJIHOTO TOKA.
10. Iupkynsanus BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO moyisi H mo 3amkHyTOMY
KOHTYPY C YYE€TOM MOJIHOTO TOKA.

Bonpocel pyoeskHoro kKoHTpoJisi Ne 2
Bonpocul, paccmampusaemvie na ayoumophvix 3aHAMUAX

1. YpaBuenus MakcBesuia B nuddepernuanbaoi hopme.

2. BouHoBble ypaBHeHUs i HanpsbkeHHocted E um H, ckopocth
ANEKTPOMArHUTHBIX BOJIH.

3. CBs3b BekTOpoB E 1 H B 351eKTpOMarHuTHOM BOJIHE.

4. BekTop MJIOTHOCTUM TMOTOKA SHEPTUMU B AJIEKTPOMATHUTHOM BoJHE (YMOBa—
[ToitnTuHTa). CBETOBBIC TYUHU.

5. CBeToBOM BEKTOp, XapaKkTep KojeOaHU CBETOBOTO BEKTOPA.

6. AOCOJIIOTHBIN MOKA3aTENb NPETOMIICHHS], CBSA3b C AJIEKTPUUECKON U MarHUTHOM
MIPOHMIIAEMOCTBIO cpefibl. ucnepcus cera.

7. JInuHa 1 yacToTa CBETOBBIX BOJH. CBS3b IJIMHBI U YaCTOTHI CBETOBOM BOJIHBI B
Cpee U BaKyyMe.

8. JIBoMCTBEHHAs IPUPOJIA CBETA.

9. OCHOBHBIE 3aKOHBI OIITHKH.

10. AGCOJIIOTHBIN U OTHOCUTEIIBbHBIN MOKa3aTeau NPEIOMIICHHUS.

11. Cuna cBera. OCBENIEHHOCTb.

12. CBa3p mokazarens MNPEJOMIICHUS CBETAa CO CKOPOCTBIO CBETa B Cpele, C
ANEKTPUYECKUMU U MATHUTHBIMU XapAKTEPUCTUKAMU CPEBI.

13. CBs13b UIMHBI ¥ YaCTOTHI CBETOBOM BOJIHBI B CPEJIE U BAKyyMe.

14. EcTecTBEHHBIN U NOJISIPU30BAHHBIN CBET.

15. [Ipunuun @epma; onTUYECKAs IJIMHA ITYTH.

16. UnTepdepenuus cera. usnyeckas npuurHa UHTEp(PEepeHLUN.

17. KorepenTHble BoJIHBI. Pa3HOCTH (ha3 npu HaJIO0KEHUU JBYX BOJIH.

18. UnTepdepenius cBeTa Npu HAIOKEHUH JIBYX KOT€PEHTHBIX BOJIH.

19. OnTuueckasi pa3HOCTh XOJla U Pa3HOCTh (a3 JIBYX KOTE€PEHTHBIX BOJH OT
MCTOYHMKA CBETA IIPU MPOXOKACHUH MO JBYM CPEJIaM B TOUKY.

20. YcnoBusi uHTEpHEPEHIIMOHHBIX MAaKCUMyMa M MUHUMyMa IMpHU HaJIO0KEHUU
JByX KOT€PEHTHBIX BOJIH.

21. Ipunnun I'rolirexHca.

22. BonHOBOI (PpOHT; BOJIHOBASI TOBEPXHOCTb.

23. ludpakius cBeTa, BUAB AUGPAKIUU; OOBSICHEHUE C TIOMOIIBI0 MPUHIIUTIA
I'tolirenca.

24, TTpunanun oitrenca-®Openens. 3oupt Openens. [loctpoenue 300 Openerns.

25. JIudpakius Ha KPyTIOM OTBEPCTHUH.

26. JluppakumoHHas KapTUHA HA KPYTJIOM JTUCKE.

27. Iudpaxuus OpayHrodepa Ha EIH, YCIOBUSI TUPPAKIUOHHBIX MAKCUMyMa U
MUHHMYMa.

28. Hanpapnenue (yroy) MakCUMaJIbHOM U MUHUMAaJIbHOW MHTEHCUBHOCTU CBETa
npu Iudpakiuu Ha mEeau.
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29. Jludpakmuonnas pemieTka. YCIOBHS Mmax W min OcCBemeHHoCcTH. Yucio
TJIABHBIX MAaKCHMYMOB.

Bonpocwt ona camocmosmenvroco uzyuenus
1. ITOTHOCTB PHEPIUH B IIEKTPOMArHUTHON BOJIHE.
2. IInOTHOCTB NMOTOKA SHEPTUHU B JIEKTPOMATHUTHOU BOJIHE.
3. aTeHcuBHOCTH cBeTa. CBA3b CO CBETOBBIM BEKTOPOM.
4. JlaBneHue cBeTa Ha MOTJIOMIAIOLILY O IIOBEPXHOCTb.
5. [nockoe u chepudeckue 3epkara.
6. SIBNeHNE MOJHOTO BHYTPEHHETO OTPAXKECHUSI.
7. JInazpl. opMysia TOHKOM JIMH3BI.
8. CBeToBoi1 MOTOK. DYHKIMSA OTHOCUTENBHOMN CIIEKTPATbHON YyBCTBUTEIBHOCTH
rina3a (QyHKIMs BUAHOCTH).

Bonpocsl py0e:xnoro koutposs Ne 3
Bonpocul, paccmampusaemvie na ayoumopHuix 3aHAMUAX

1. lucnepcus cBera.

2. [Tormomenwne cBeta. 3akoH byrepa.

3. Paccesinue cBeta. 3akon Panes.

4. Ilnockomosgpu3oBaHHbld cBeT. CrTeneHb MNOJISAPU3ALMM €CTECTBEHHOTO W
IUIOCKOMOJISIPU30BAHHOTO CBETA.

5. UYro mnpexacraBisoT coOoM moaspusatop u anHainuzatop? Ux pons npu
U3yYEHUU TOJISIPU3ALIH CBETA.

6. [IpoxoxaeHue cBera yepe3 OJMH NOJSPU3aTOP, MHTEHCUBHOCTD MPOLLIEAIIETO
CBETA.

7. VIHTEHCHUBHOCTb CBE€Ta, MPOILIEIIIEro 4Yepe3 JBa MOJIIpU3aTopa. 3aKOH
Maioca.

8. Tlomspuzamusi cBeTa NpU OTPAKCHUM W MPEIOMIICHHH Ha TPAHMIE IBYX
TUAJIEKTPUKOB.

9. Vronm bproctepa mnpu OTpaKEHWHW W TPEIOMIICHHM HaA TPAHMIE JIBYX
TUAJIEKTPUKOB.

10. TeroBoe M3 MydeHUE. DHEPTreTUYECKAsI CBETUMOCTh TeJIa.

11. UcmyckaTenbHast U MOTJIONIATENIbHAS CIIOCOOHOCTH.

12. CBs3b DHEPTrEeTUYECKON CBETUMOCTH C UCITYCKATEIbHON CIIOCOOHOCTHIO TEA.

13. CBs3p HCHmycKaTeldbHBIX crocoOHocTer Tena I (w) u r (A1) mIs omHOro
y4acTKa CIeKTpa.

14. A6comoTHo yepHoe Teo. Cepoe Teo.

15. CooTHOILIIEHHE UCITYCKAaTEIbHBIX U MOTJIOUIATENbHBIX CIOCOOHOCTEN CUCTEMBbI
TEJI, HAXOSIINUXCS B TETJIOBOM PaBHOBECHHU.

16. Kpurepuii TerioBoro uznydeHus. 3akon Kupxroda.

17. ®ynkuus Kupxroda u ee puznueckuii cMbICII.

18. 3akon Credana-bonbimana.

19. I'paduueckas 3aBucumocts GpyHkumu Kupxroda ot AIMHBI BOJIHBI.

20. 3akoH cMmemenus Buna.
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21. ®opmyna Ilmanka, yto ona omwuceiBaeT? Ilpenmonokenus, jexaniue B
OCHOBE (OPMYJIBI.

22. ®otorpdext. Buenrnuit u BHyTpeHHUN HoTOdPEKT.

23.BonbraMriepHasi XapakTepuCTHKa BHEIIHETO0 GoTodPdeKTa u ee 0ObsICHEHHUE.
3aiepkuBarollee HanpsHKEHUE.

24. Tpu 3axoHa BHemntHeTo (hoTodddekTa.

25. O0wsacuenue horodddexra ¢ MOMOITLI0 KBAHTOBON TCOPUH.

26. ®opmyna DitHIITeHA 7151 BHEHTHEro hoTodddekra.

27. OnbiTel Pezepdopna. SAnepuas mojaens atoma Pesepdopa.

28. Bropoii 3akoH HeloToHa [ 57IEKTPOHA, IBHKYIIIETOCs BOKPYT sApa.

29. IlpotuBopeuns moaenu aroma Pezepdopaa ¢ onmbpITHBIMU JaHHBIMHU.

30. Cnektp artoma Bomopoma. Popmyna bamemepa. Ha dro ykaspiBaer
JMHEHYATHIA CIIEKTP aToMa Bojopoia’?

31. TToctynatsl bopa.

32. CBs3b 4aCTOTHI M3IIYYCHUS C SYHEPTHSIMH YPOBHEH IIPU KBAHTOBOM TEPEXO/IE.

33. Onpenenenue CBsI3U paanyca n-oi OpOUTHI JIEKTPOHA B BOJAOPOAOIIOT00HOM
aTOME C HOMEPOM OPOHMTHI.

34. Tlepssriit bopoBckuit pagiyc opOUTHI.

35. I'maBHOE KBaHTOBOE YHCiI0. OCHOBHOE U BO30YKICHHOE COCTOSIHIE aToMa.

36. JlnuHa BoHBI 110 A¢ bpoitnrio.

37. B ueM oTnmune CBOMCTB MUKPOYACTULl OT CBOMCTB MaKpO4YacTHIL?

38. CootHomienue HeomnpeaeneHHocrel [ 'eizendepra.

39. Kak 3aBUCAT HEOIPEEICHHOCTh KOOPAMHATHI U CKOPOCTH YACTHUIIBI OT MacChl
YaCTHUILIBI?

40. CooTHOIIIEHNE HEOTIPEIETCHHOCTEN SISl SHEPTUHU U BPEMEHH.

41. KBaHTOBBIC YHCIIA.

42. Cnima. CrimH anektpoHa. [Ipuanmn 3anperta [Taymm.

43. Ctpoenue siipa. DHeprus cBsi3u B siape. [[poTOHBI 1 HEHTPOHBI.

44, o, B, y-u3nydeHus.

Bonpocwt ona camocmosmenvroco uzyuenus

. BuibI ClIEKTPOB: IMHEWYATBIN, MOJIOCATHIN, CIIIOIIHOM.
. EcTecTBEHHBIN CBET, MOJAPU30BAHHBIN CBET, INIOCKOCTH MOJISPU3ALINH.
. BpameHue 1miockoCcTH noiasipyu3aliy BEIIECTBAMU ITPU IPOXOKIACHUH CBETA.
. ®otoH. Macca, sneprusi, ummnyJibc. OCHOBHBIE CBOMCTBA (POTOHA.
. CxopocTts aBuxeHus: (GOTOHA B BEIICCTRBE.
. JlaBieHune cBera Ha MOTVIOMIAOIIYIO U OTPAXKAIOULYIO IIOBEPXHOCTH.
. KopnyCkyJIsipHO-BOJTHOBOM JTyajii3M CBOMCTB BEILECTBA.
. Beruncnute nnuHy BoJiHbI e bpoiing yacTuubsl Maccoi 1 T, IBUXKYIIEHCS cO
ckopoctbio 10 Mm/c.

9. KakoBa HeompeaeIeHHOCTh KOOPJWHATHI 3JIEKTPOHA B JJIEKTPOHHO-TYUYEBOU
Tpy6Kke (V=10% m/c; v=10° m/c; m=9,11.10"*" kr)?

10. KakoBa HeoIpeAeIeHHOCTh CKOPOCTH 3JIEKTPOHA B aTomMe Bojopoaa? Pazmep
atoma 10-10 M.

00O ~NON W B~ Wi —
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11. Yem 0OBsCHSAETCA HEONPEAEIEHHOCTh YaCTOThI U3TyYEHUs?
12. YacTuisl 0AMHAKOBOM MPUPOIbI B KIIACCUYECKON M KBAHTOBOW MEXaHHUKE.
13. Mogenu sipa.

3.7. IlpoMexyTOUHAsI aTTeCTALIMS
B cootBercTBUM Cc y4eOHBIM TutaHoM 1o crneruanbHocTH 20.05.01 IMToxkapras
0€30MacHOCTh MPOMEXKYTOUHAs aTTecTaluu 1o guciumuimHe «mkeHepHas (usukay
IIPOBOAMUTCS BO 2 M 3 cemMecTpax — B BUJE 3a4eTa.

Bomnpocsl, BBIHOCHMbIE Ha 3a4eT (2 cemecTp)

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

2.CKOpOCTh CpeliHsIsl U MTHOBECHHAS.

3.I1lyTe py MPOM3BOIBHOMN 3aBUCUMOCTH OT BPEMEHH.

4.Yckopenne. CKOpOCTb ¥ Iy Th IIPU PABHOYCKOPEHHOM JIBH)KCHHH.

5.YckopeHue npu JIBWKEHHMHM Tela C MOCTOSHHOM CKOPOCTBIO IO OKPY>KHOCTH
(BBIBOI).

6. YrioBas ckopocTs. HanpaBiieHre BEKTOpa yrioBOW CKOPOCTH.

7. Ilepuon u yactoTa BpauieHus. CBA3b € YTIIOBOM CKOPOCTHIO.

8. YrnoBoe yckopenue. CBs3b JIMHEMHBIX W YIVIOBBIX BEJIMYMH IIPU BPALICHUHN
Tena (IyTh, CKOPOCTh, YCKOPEHHE).

9. 3akoH HproTOHA.

10. Umnynece Tena. Beipaxenue BToporo 3akoHa Hpl0TOHA uepe3 uMmyibC.

11.Cuna tsxectu u Bec tena. Cuina tpenus. Cumia ynpyrocT.

12.Mexannueckasa cucrema. Cuiibl BHyTPEHHUE U BHEIIHUE. 3aKOH COXPAaHEHUS
UMITyJIbca (MOMEHT KOJIMYECTBA IBHXKCHHSI) B 3AMKHYTON CUCTEME.

13.Lentp macc cucteMbl. CKOpOCTh LIEHTPA Macc. 3aKOH ABUKEHHUS IIEHTpa Macc.

14.Pabota u sHeprus. MoniHoCTh. DHEprusl.

15.ITostHast MexaHWYEeCKast 3HEPIrHsl. 3aKOH COXPAHEHHUs U NTPEBPAILCHHS SHEPTUH.

16.MoMeHT cuiibl OTHOCUTENBHO OCH. [111e40 cuibl.

17.MoMeHT UMITyJIbca OTHOCUTEIBHO OCH. CBSI3b C MOMEHTOM CHUIBI.

18.3ak0H coxpaHEHUs MOMEHTA UMITYJIbCA.

19.MoMeHT mHepUMH MaTepUabHOM TOYKHM W CUCTEMBI MATEPUAIBHBIX TOYEK.
Teopema lllTeitnepa.

20.KuneTnueckasi 3HEpPrus Bpallaromierocs Tena.

21.0OCcHOBHOE ypaBHEHNE TUHAMUKH BPAIIATEIIbHOTO JBUKEHHS TBEPAOTO TENa.

22.MOMEHT WMIIyJIbca MPU BPAUIEHWH Tela BOKPYT OCH. 3aKOH COXPAHEHUS
MOMEHTA UMITYJIbCa MPU BPAIllEHUH Tea.

23.I'apmonuyeckue koJsiebanus. CwmelieHne, CKOPOCTh W YCKOPEHHE TMpH
rapMOHUYECKHUX KoJieOaHusXx. AMruntyaa konebanuii. [lepron n gactora KojaeOaHmid.
VYpaBHeHUs TapMOHUYECKHUX KOJICOAHMIA.

24 DnHeprusi  Tena NpPU  TAPMOHUYECKMX  KOJEOAHWSIX:  KHHETHYECKas,

IIOTCHOMAaJIbHAas, IIOJIHAasd.
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25 3aryxatomue konebOanus. JluddepeHnmaabHoe ypaBHEHUE KOJICOAHUHU.
CMemieHre mnpH 3aTyXalolUX KoyieOaHWsIX. AMIUTUTYJAa U TMEpUOJ  3aTyXaroIuX
koneOanuii. JlekpeMeHT 3aryxaHus. Jlorapupmuueckuii AEKpPEeMEHT 3aTyXaHHs
3aTyXxaronux KoJieOaHu.

26.BeinyxneHnbIe KoneOanus. SIBneHue pe3oHanca, pe3oHaHCHas 9YacToTa.

27.BonHoBoi nporniecc (BoJsiHbl). OCHOBHOE CBOMCTBO BCeX BOJH. J[JIMHA BOJIHBI,
CBSI3b CKOPOCTH BOJIHBI C JUIMHOW BOJIHBI M YaCTOTOM.

28.BonHoBoe uncio. YpaBHeHue oeryuieit cepruueckoil BOJTHBI.

29.0OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

30.MneanbHblid ra3. YpaBHEHUE COCTOSHUS HACAIBHOTO Ta3a ISl JAaHHOM MacChl
ra3a (ypaBHenune MenneneeBa — Knaneiipona).

31.BbIBOI OCHOBHOTO YPaBHEHUS MOJIEKYJIIPHO — KHHETHYECKOM TEOPUH T'a30B.

32.Cpenssisi KBaApaTU4Has CKOPOCTh MOJIEKYJ. CBA3b CpPeAHEN KUHETHYECKOU
SHEPIUHU MOCTYNMATEIBbHOTO ABUKEHUS MOJIEKYJI C TEMIIEPATYPOH.

33.BneHnsa nepeHoca. 3akoH TemnonpoBogHocTH Pypre. 3akoH Puka. 3aKOH
HproTOHA 17151 CUITBI BHYTPEHHETO TPEHUSL.

34 .BHyTpeHHSS dSHEPrUsl TEPMOJUHAMUYECKON CUCTEMBI.

35.Yucno creneHedl cBOOOIBI MOJIEKYyJ. 3akoH bosbliMaHa O paBHOMEpPHOM
pacnpenesneHuy SHEPTUHU MO CTETIEHSIM CBOOObI MOJIEKY L.

36.1leppoe Hauanmo TtepMmonuHamMuku. Pabora, coBepuiaemas Tra3oMm Ipu
U3MEHEHUU €ro 00bEMa.

37.Tenno€MKOCTb Ta30B: PU NOCTOSIHHOM 00BEME U MPU MOCTOSIHHOM JABJICHUU;
CBSI3b C YUCIIOM cTerneHel cBo001bl. CBsA3b MOJISIPHBIX TEMIOEMKOCTENH MEXTy COOOM.

38.Annabatnueckuii nponecc. [lokazatens aanabdaThl, CBSA3b C YUCIOM CTENEHEH
cBoOobI. YpaBHenue [lyaccona.

39.CBs13p BHYTpPEHHEW SHEPTUM rasza ¢ MoKazaTeneM aauadathl, TeMIEepaTypon u
JABJICHUEM.

40.KpyroBoii mnpouecc (uuki). IIpsmoit u oOpatubiii nuki. Koaddunuent
MOJIE3HOTO JACUCTBUS JUisl KpyroBoro mpouecca. OOpatumblii M HEOOpaTUMBII
TEPMOJIMHAMHYECKHUE MPOUECCHI (LIUKIIbI).

41.CxeMa nukia paboThl TEMJIOBOTO JBUTATEIIS.

42.Btopoe Hauajgo TepMOJMHAMUKHU (O HAMpaBJICHUU Nepexojia Temia). TeopeMa
Kapno. [Huxn Kapuo. KIIJ] nukima Kapno.

43.IlpuBeI€HHOE KOJMYECTBO TEIUIOTHI. OHTponus. [IpuHuumm Bo3pacTaHus
SHTPOIINH.

44. 3akon Kynona. HanpaBienue cuiibl, 1€MCTBYIOIIEH HA 3apsi/l.

45. HanpsKeHHOCTb 3JIEKTprudecKoro noiist. [IpuHuun cyneprno3nnuu
BJIEKTPUYECKUX TTOJIEH.

46. IToTok BEKTOpa HAMPSHKEHHOCTH dJIeKTprudeckoro mosst. Teopema ["aycca.

47. PaboTa cUJI 3JIEKTPUUYECKOTO TIOJISI IO MEPEMEIICHUI0 TOYEYHOTO 3apsijia.

48. Lupkynsiius BEKTOpa HANPSXKEHHOCTH TI0 3aMKHYTOMY KOHTYDPY.

49. TloreHuManbHas PHEPryUs TOUEYHOrO 3apsiia B MOJE JIPYroro TOYEHYHOIO
3apsana. Ilorenuuan. PaboTta mo mepeMenieHuio 3apsia MEXIy TOYKaMU C Pa3HbIMU
NOTEHIIHAJIAMHU.
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50. CBs3p MeXAy HANPSHKEHHOCTHIO JJIEKTPUYECKOTO TMOJISI M IMOTEHIIMAJIOM.
CBsi3p  Pa3HOCTM MOTEHUUAJOB C HANOPSHDKEHHOCTBIO — 3JIEKTPUYECKOTO  IMOJIS.
DKBUIIOTEHIUAIbHBIE TOBEPXHOCTH.

51. DnekTpruyeckoe MmoJie B AUJIEKTPUKE, HANPSYKEHHOCTD AIEKTPUYECKOrO MOJIS.
JuanekTpuyeckass ~— NPOHUMLAEMOCTh  Cpelbl, CBA3b  C  JHUDJIEKTPUUYECKOU
BOCITPUUMYHUBOCTBIO.

52. Bekrop »snektpuyeckoro cmemieHus. Teopema ['aycca i1 BekTopa
ANEKTPUUECKOTO CMEIICHHUS.

53. DAEKTPOEMKOCTh YEIMHEHHOT O TPOBOIHMKA. EMKOCTD 11apa.

54. Konpencaropsl. EMKOCTh TIJIOCKOTO  KOHJEHcaTtopa. EMKocTh mpu
MOCJIEIOBATEILHOM U MapallieIbHOM COCIMHEHUAX KOHACHCATOPOB.

55. DHeprusi CUCTEMbI TOUYCUHBIX 3apSAI0B. DHEPIHs 3apsHXKEHHOTO KOHIEHCATOPA.
DHeprus ¥ MIOTHOCTh SHEPTUH DIIEKTPUUYECKOTO TMOJIS.

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

57. 3akon Oma s ydacTKa LeNd B MHTErpajbHOM M audQepeHranbHon
¢popmax. ConpoTUBICHUE LUIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YAEIBHOIO
CONPOTHUBJIEHUS OT TEMIIEPATYPHI.

58. DnekrponBmwkymas cuia. [lagenrne HanpsHKEHUST HA HEOJTHOPOJAHOM YUYacTKe
menu. 3akoH Owma sl HEOAHOPOAHOTO ydYacTKa LENW B HHTETPAIbHOM U
muddepeHnranbHON popMax.

59. PabGora m momHOCTh TOKa. 3akoH J[xoyns—JIeHma B HMHTErpajbHOW U
muddepennmansHOi popMmax.

60. MomHoCTb, pa3BuUBaeMasi MCTOYHUKOM TOKa. MOIIHOCTb, BbIAENsSIEMasl B
Harpy3ke. Koo puimeHnr nosne3Horo AecTBUst HICTOYHUKA TOKA.

Bonpocsl, BbIHOCUMBIE Ha 3a4eT (3 cemecTp)

1. MarnutHoe nosie. MarHuTHas UHIYKIUS, TPUHIUI CYTIEPIIO3UIIMU MarHU THBIX
nonerd. CUItoBbI€ IMNHUU MarHUTHOTO noJist. 3akoH buo- CaBapa- Jlamnaca.

2. Cuna Jlopenma. 3akon Ammnepa. Cuja B3aMMOJCHUCTBHS ABYX OCCKOHEYHBIX
MNPAMBIX TPOBOJAHUKOB C TOKOM.

3. MarHMTHBIA MOTOK.

4. TloToKk BEKTOpa MAarHUTHOM WHAYKIIUHU 4Yepe3 3aMKHYTYH IOBEPXHOCTb.
Teopema ["aycca i1 BEKTOpa MAarHUTHOW MHIYKIIHAH.

5. Hupkynsiiusa BEKTOpa MarHWUTHON MHAYKIIMU B MO 3aMKHYTOMY KOHTYpY IS
psIMOTO TOKa (BBIBOM). 3aKOH TOJIHOTO TOKA JIJIi BEKTOpa MarHUTHOW MHAyKIuUd B u
JUISL HAIPSIKEHHOCTU MarHUTHOTO noJist H.

6. MarauTHast IpOHUIIAEMOCTh u , €€ (PU3NUECKUIA CMBICI.

7. Bunbr MarHetukoB. [[uamarnetuku. IlapamarHetuku. DeppoOMarHETHKHU.
[Tetna rucrepesuca.

8. DnexkrpomaruuTHas MHAYKIUSA. MHaykimonnsii Tok. [Ipasuno Jlenma.

9. Camounnykuus. HWuaayktuBHOCTh. WHOykTMBHOCTHL cosieHouma. DJIC
CaMOWHIYKIIUH.

10. DHeprus MarHuTHOTO TOJIsA. [ITOTHOCTE PHEPTUN MArHUTHOTO TTOJIS.
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11. YpaBuenus Maxkcsemia B nuddepennmansaoit popme. BonHoBbie ypaBHEHUS
IU1s HatpsbKeHHocTen E n H, ckopocTh 3JIEKTPOMaraHuTHBIX BOJIH.

12. [110THOCTH SHEPTUH B SJIEKTPOMATHUTHOM BOJIHE.

13. CBeTOBOI1 BEKTOp, XapakTep KojaeOaHui CBETOBOTO BEKTOPA.

14. JInuHa ¥ 4yacTOTa CBETOBBIX BOJH. CBSI3b IJIMHBI M YaCTOTHI CBETOBOM BOJIHBI
B CpeJie U BaKyyMe.

15. UutencuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

16. [Ipunuun depma; onTuyeckas AJIUHA My TH.

17. Yro Takoe nunza? Kakas nuH3a Ha3biBaeTcsl TOHKOWU? CoOuparomias JIMH3a U
pacceuBaronias JIMH3a.

18. ®opmyna JTUH3HIL.

19. Unrepdepenumss cBera. dusnyeckas NpuUUMHA ~ UHTEPDEPCHIIUH.
Korepentnsle BoJHBI. Pa3HocTh (a3 npu HamokeHu ABYX BOJH. WMHTepdepeHIms
CBETa MPHU HAJIOKEHUH JABYX KOT€PEHTHBIX BOJIH.

20. ITpunmun Iolirerca. BonHoBoi# ppoHT; BOTHOBAsI MOBEPXHOCTb.

21. Iudpakiuus cBeta, BUABI Iudpakiiuu; oOBSICHEHHE C MOMOIIBI0 MPHUHIIUIA
['tolirenca.

22. Tloctpoenue 30H @penens. Audpakius Ha KPyTJIOM OTBEPCTHH B Ha KPYTJIOM
TIAICKE.

23. ludpaxius OpayHrodepa Ha MEIH, YCIOBUS TUPPAKITUOHHBIX MAKCUMyMa U
MUHHUMYyMa.

24. JludpaknuoHHass pemieTka. YCIOBHS MaxX u MIN ocBemeHHOCTH. Yucio
[JIaBHBIX MAKCUMYMOB.

25. Jlucniepcus cBeta. Bujbl CieKTpoB: TMHENYATHIN, MOIOCATHIN, CIUIOUTHOM.

26. [Tornomenue cBera. 3akoH byrepa.

27. Paccesinue cBeta. 3akoH Pases.

28. Ilnockomomsipu3oBaHHbI cBeT. CTENEeHb MONSIPU3ANNNA ECTECTBEHHOTO U
MJIOCKOMOJSPU30BaHHOTO cBeTa. [IpoxokaeHue cBera uepe3 OAMH MOJSPU3ATOP,
MHTEHCUBHOCTH IPOLIEAIIETO CBETA. 3aKOH Manroca.

29. Tlonmspu3amusi cBeTa MPU OTPAXKCHUH M TPEIOMIICHHMH Ha TPaHUIE IBYX
IUBIIEKTPUKOB. Yroa bprocrepa.

30. TemmoBoe M3My4yeHne. DHEPreTUdecKas CBeTUMOCTh Tena. McnmyckaTenbHas u
norjiomniareabHas CrioCOOHOCTH.

31. A6comotHo yepHOe Teno. Cepoe Teno. 3akon Kupxroda.

32. 3akon Credana-bonsimana. 3akoH cmemiennst Buna.

33. ®opmyina [Tnanka. Dororddexr. Tpu 3axkona BHemntHero hoTodPdekTa.

34. ®opmyna DitHIITeHA 715 BHENTHETO (hoTodPdeKTa.

35. ®otoH. Macca, sneprusi, uMitysibc. OCHOBHBIE CBOMCTBA (DOTOHA.

36. Onwitel Pezepdopna. SAnepuas moaens aroma Pezepdopna.

37. Cnektp aroma Bojopoaa. @opmyna bansmepa. [Toctynarst bopa.

38. CBs3b 4aCTOTHI U3ITyYCHHUS C YHEPTUSAMHU YPOBHEH MPH KBAaHTOBOM IEPEXO/IC.
['maBHOE KBaHTOBOE YnCI0. OCHOBHOE M BO30YKJIEHHOE COCTOSTHUE aTOMA.

39. KopryckynsipHO-BOJIHOBOM JTyalii3M CBOMCTB BellecTBa. [[in1Ha BOIHBI MO 1€
bpoiinto.
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40. CooTtHouienue Heonpeaenennoctei ['eitzendepra. Ksantoseie uncia.
41. Cous. CnuH s5ekrpona. [Ipunuun 3anpera [Taymnu.

42. Ctpoenue siipa. DHeprus cBs3H B sape. [I[poTOHBI 1 HEUTPOHBI.

43. a,B,y-u3mydeHusl.

3.8. CutyanuoHHbIe 3a1a4u

CI/ITyaHI/IOHHBIe 3aJa4n  MIPCAHA3HAYCHBI  JJII  BBIABJICHHA CITOCOOHOCTH

0o0yJaroIMXcsl pemarh XU3HEHHbIE MPOOJeMbl C TOMOINBIO TMPEIMETHBIX 3HAHUU,
KOTOpPBbIE€ OTHOCSTCSA K TIOHATHIO METOAUYECKHX pecypcoB. OHH  IO3BOJISIOT
PEeACTAaBUTh MPEJAMETHBIE M METaNpPEIMETHBIC Pe3yJIbTaThl 00pPa30BaHUS B KOMILICKCE
YMEHUM ¥ HABBIKOB, OCHOBAaHHBIX Ha 3HAHMIX 3a CUET YCBOCHHUS Pa3HBIX CIOCOOOB
NEeATEeIbHOCTH, METOJOB paboThl ¢ umHbopmaluen. PermieHue cuTyalmoHHOM 3aaadu
npeArnoyiaraeT MOOWJIH3AIMI0 HMMEIIIHecs y OOydJaloIuXcsi 3HAaHUNW U OIBITa,
MOJIYYEHHBIX B X0Ji€ OOy4YeHHs, a TaKK€ HACTPOCHHUS W BOJIU JJIS PEIICHUS 3aJaHHON
npo0JieMbl — TO €CTh OBITh KOMIIETEHTHBIM, UYTO OTPaXaeT WJICOJOTUIO BBEICHUS
HOBBIX 00pa30BaTEIbHBIX CTAaHAAPTOB.

[IprMepbl CUTyallMOHHBIX 3a7a4 IPEICTABICHBI B BUJI€ PACYETHBIX 3aJaHUN:

Ne CurtyanmoHHas 3a1a4a

1 | Onpenenuth JUHEHHBIE KUHEMATUYECKUE XapaKTEPUCTHKHU: IEpEeMEIIEHUE,
CKOPOCTb, YCKOPEHHE KOHKPETHOI'O IBHXKYIIETOCs yCTpoicTBa. Paccumrarh ero
TOPMO3HOM Iy Th.

2 | Onpenenuth yriaoBble KHHEMAaTHUYECKHE XapaKTEPUCTHUKU  BPAILLAIOLIErOCs
YCTPOMCTBA: YIOJl HOBOPOTA, YIJIOBbIE CKOPOCTh U YCKOPEHHE.

3 | Ompenenuth JNUHEHHBIE KWHEMATHYECKHE XapaKTEPUCTHUKU BPAIIAOIIETOCS
00BEKTa Ha OCHOBE €r0 Y3JIOBbIX XapaKTEPUCTHK.

4 | OnpenenuTh JMHAMUYECKHE XapaKTEPUCTUKHU: CHITy, MOMEHT CWI JUId
KOHKPETHOT'O YCTPOMCTBA.

5 | PaccunTarh SHEpreTHUECKHE XapaKTEPUCTUKHU KOJICOIIOIIErocs Tea

6 | Paccuntarh XapakT€pUCTUKH TEIJIOBOTO JABUTATEIsI

/ | Paccuntarh XapakTEpPUCTUKHU ANEKTPUUECKUX MOJIEH

8 | Paccuntarh XapakTepUCTHKH MarHUTHBIX MOJEH

9 | OnpenenuTh XapaKTEPUCTUKH JBUKCHHS TPOBOJHUKOB U 3apsHKEHHBIX YACTHIL B
MarHUTHOM MOJIe€.

10 | PaccuuraTh buznueckue BEJIMYHHBI, XapaKTEPU3YIOLIUE SIBJICHUE
AIIEKTPOMArHUTHON MHTYKIIHH.

11 | PaccunTaTh XapaKTEPUCTUKHU IJICKTPOMArHUTHBIX KOJIeOaHUM

12 | Onpenenuth XapakKTEPUCTUKU N300pKEHU B JIMH3aX U 3epKaJiax

13 | Paccuutath 1 onucaTh UTOT MHTEPHEPEHIIMN KOTEPEHTHBIX BOJH, AJU(GPAKIUA U
NOJISIPU3ALIMY CBETA

14 | Onpenenuth XapakKTEPUCTUKU TEMJIOBOTO U3JIYYESHUS

15 | PaccuuTath xapakTepuctuku ¢hoToHa, (hOTOIIEKTPOHOB mpu hoTodPdekTe.
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4. MeTtoanueckne MaTepuaJibl, ONpeaesiionue Npouexypbl OlleHNBAHUS 3HAHUIA,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yuux 3Tanbl GopMupoBaHU KOMIIETEHIIUI

4.1 Ilpoueaypnbl OLleHUBAHUSA 3HAHUI, yMEHH i, HABHIKOB
4 (MJIK) ONBbITA AeATeJIbHOCTH

Kontpons pe3ynbraroB oOydeHHs OOydalOIIMXCs, DJTalloB W YPOBHSA
dbopMupoBaHus ~ KOMIETeHIUH 1o  gucuuiuimHe — «MuxeHepHas — (u3uKa»
OCYUIECTBIISIETCS. 4Yepe3 IMPOBEJACHHE BXOJHOTO, TEKYIIEro, PYOEKHBIX, BBIXOIHOIO
KOHTPOJIEH K KOHTPOJISI CAMOCTOSITETIbHON paOOThI.

@opMBI TEKYIIEro, MPOMEKYTOUYHOTO M HUTOTOBOIO KOHTPOJIE U KOHTPOJIbHBIE
3a/laHusl 111 TEKYIIero KOHTPOJs pa3pabdarbiBaloTcs kadenpoil ucxoas u3 crenuduxu
JTUCHUTUIMHBI, U YTBEPKIAIOTCS Ha 3aceaHuu KadeIphl.

4.2 Kputepuu oleHKHU 3HAHM, yMEeHUIi, HABBIKOB U (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKTepHU3yIILIUX dTanbl (POPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

Onucanue MIKanabl OLEHUBAHUS JIOCTMDKCHHS KOMIETCHIIMM M0 JUCHUILIINHE
npuBeAeHO B TabuIe 6.

TabGauwa 6
YpoBeHb OtmeTKa 1o MATHOATILHON CUCTEME Onucanue
OCBOCHHUS (3auer)
KOMIIETEHIINH
6bICOKUIL COTIUYHO» | «3a4T€HO» | «3auTeHo | OOydaromuiicss 0OHApy W BCECTOPOHHEE,
(oTMYHO) | cucTeMaTU4eckoe U ThoyOoKoe 3HaHHe
» y4eOHOrOo MaTepuaia, yMeeT CBOOOJHO
BBITIONHATh  3aJlaHMsl, MPEAyCMOTPEHHbBIE
IPOrPaMMOii, YCBOMII OCHOBHYIO
JUTEpaTypy U 3HAKOM C JOMOJHHUTEIHHOU
JIUTEPaTypoi, PEKOMEHTOBAHHOM

nporpammoil. Kak npasuiio, oOyqaromuiics
MPOSIBIIIET TBOPYECKHUE CIHOCOOHOCTH B
MOHUMaHHUM, M3JI0)KEHUU U UCIOJIb30BaHUU

Marepuaia
ba3zoeuwlii «XOpOIO» | «3aduTeHo» | «3aureHo | OOydaromuiicss 0OHAPYKUJI TOJTHOE 3HAHHE
(xoporo) | ydeOHOro MaTepHalia, YCIENTHO BBITOIHSIET
» MPelyCMOTPEHHBIE B TMpOrpaMMe 3aJlaHusl,
YCBOWII OCHOBHYIO JTUTEPATypYy,
PEKOMEHIOBAaHHYIO B MPOTPaMMe
nOpo2o6blil  |KyIIOBIETBOPH| «3auTeHO» | «3adTeHo | OOydaromuics OOHaPY KU 3HAHUS
TETHLHO (YIOBJIETB | OCHOBHOTO y4eOHOTO MaTepuajia B 00beMe,
OpPUTENBHO | HEOOXOJUMOM JJisi JaibHeWIell y4eObl u
» npeacrosmed  paboTel Mo mpodeccuw,
CIIpaBIIseTCS c BBHITIOJTHEHHEM

MIPAKTHYECKUX 3aJaHUM, IPETyCMOTPEHHBIX
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YpoBeHb OTMmeTKa 10 MATHOAIFHON CUCTEME Onucanue
OCBOCHHS (3auer)
KOMITETCHITHH

NporpaMmMo,  3HAaKOM C  OCHOBHOM
JUTEPaTypoOi, PEKOMEHI0BaHHOU
MPOrpaMMoOii, JTOMYCTUJI TOTPEHIHOCTH B
OTBETE Ha DK3aMEHE M MPU BBITOJIHECHUU
HK3aMEHALIMOHHBIX 33/JaHui, HO oO0nazaer
HEOOXOMUMBIMA  3HAHUSAMH  JUISI WX
yCTpaHEHUs noj PYKOBOJICTBOM
npenojaBaress

— «HEY/I0B- «He «ue 3auteHo| OOyyaromuiics OOHapyXuJ npoOensl B
JIETBOPHU- 3a4TeHO» |(HEYJOBJIET-| 3HAHUSAX OCHOBHOTO y4eOHOTO MaTepuana,
TEIHHO» BOPUTEIIBHO)| JOMYCTUI TMPUHIUINHAIBHBIE OIIMOKU B
» BBITIOJTHCHUH MPeAyCMOTPEHHBIX
MPOrpaMMOil MPAKTUYECKUX 3aJaHui, He
MOXET  MPOJOJDKUTH  OOydeHue WM
MPUCTYIUTh K npodeccuoHaNbHOMI
JIeATETbHOCTH o OKOHYaHUH
o0Opa3oBaTelbHOI OpraHu3aIuu oe3
JIOTIOJIHUTEIbHBIX 3aHSATUN

4.2.1. Kpurepyuu OULEHKHM YCTHOIO OTBeTa TMPH TeKylleM KOHTpoJie |
NMPOMEKYTOYHOM ATTeCTANNH

[Ipu oTBeTE Ha BONPOC 00YUAIOIIUKCS TIEMOHCTPUPYET:

3HAHMA: OCHOBHBIX 3aKOHOB MHYKEHEPHOU (PU3MKH, HEOOXOAMMBIX JJI PEIICHUS
NpOQECCHOHANIBHBIX ~ 3a/ay, (PYHIaMEHTAJIbHbIX HAay4YHbIX [OHATUHA, TEOpUU
KJIACCUYECKOM U COBPEMEHHOW (PU3MKH, COBPEMEHHOIN HAYyYHOU anmnaparypsl;

YMEHHUSI: IPUMEHATh METO/Ibl PEILICHUs 3a/a4, aHaJlM3a U pacyeTa XapaKTepUCTUK
B NIpOo(ecCHOHaNbHON JeATEeIbHOCTH, MCIOJIb30BaTh OCHOBHBIE MPUEMBI 00pabOTKHU
AKCIIEPUMEHTAJIBHBIX JaHHBIX, pad0TaTh C HAYYHO-TEXHUYECKOW HHpOpMalueu, c
anmapaTtamu, IpudopaMu U cxeMaMu MpoheCCUOHATBHON HAMPABIECHHOCTH ¥ TTIOHUMATh
OPUHLMI WX JIHCTBUS, OLIEHUBAaTh TEXHUYECKOE COCTOSIHHE O000pYIOBaHMUA,
OpPUEHTHPOBATHCS B COBPEMEHHON TEXHHUKE C LENbIO €€ OBICTPOro OCBOCHUS;

BJajIecHHEe HABBIKAMM: pa0OThl C COBPEMEHHOW HAay4YHOW WHCTPYMEHTAIbHON
0a30ii, OCHOBHBIMU (PU3MUYECKUMHU METOJAMH aHajlnu3a M pacueTa TEeXHUYECKHUX
YCTPOWCTB.

KpuTepum o11eHKH YCTHOTO OTBETA

OTJIMYHO oOyJaroluiics 1eMOHCTPUPYET:

- 3HaHWE  3aKOHOB  MEXaHWKH,  MOJEKYJISIpHOM  (u3uKH,
OJICKTpHUYCCTBA n Mar"HeTui3ma, OIITHUKU, IMPaKTUKH MMPUMCHCHUA
MaTepuasga, WCYEpIBIBAIOIIE M IOCIEI0BATENIbHO, YETKO M JIOTUYHO
U3JaraeT MaTepuan, XOpoLIO OPHUEHTHPYETCs B Marepuane, He
3aTpyIHSAETCS C OTBETOM IIPH BUIOM3MEHEHUY 3aaHN;

- YMEHUEC p€liaTtb 3aJa4d Ha OCHOBHBIC 3aKOHBI MCXAaHWKH,
MOJIEKYJISIPHOM (PU3MKH, dIEKTpUYECTBA M MAarHETU3Ma, ONTHUKH, aTOMHOMN
U sAepHON (U3MKM, HCIOJB3Yys COBPEMEHHBIE METOJAbl M TOKa3aTeld

32




TaKOM OIICHKH;
- yCHEIIHOe W CHUCTEMHOE BIIQJICHHE HaBbIKAMH YTEHHUS U OLIEHKH
JTaHHBIX, JIOKYMEHTOB, HWH(OpPMAalUA TPH U3YYCHUU (PU3HMUECKHX
MPUHIIMIIOB  paboThl (u3nuyeckoro wmasTHUKA, MasTHuUKa OOepOeka,
AIETPOU3MEPUTENBHBIX TPUOOPOB, TEPMOIMAPHI, SICKTPHUSCKUX IIEMEH,
CHEKTPOCKOMa

X0pouIo

00y4JaromUNCs JEMOHCTPUPYET:

- 3HaHME MaTepHaja, He JIOIyCKaeT CyIECTBEHHbIX HETOUHOCTEIH;

- B LEJIOM YCHENIHOE, HO COJEprKalllue OTHEeJIbHBbIE NMPOOEsbl, YMEHUE
pelmiath 3a7ayd Ha OCHOBHBIE 3aKOHBl MEXAHMKH, MOJIEKYJISPHOMN
(GU3HKY, ICKTPUUECTBA M MarHETU3Ma, ONTHUKH, aTOMHOW U SACPHOM
Gu3uKH, MCIOJB3Yysl COBPEMEHHBIE METOJbl W IOKa3aTeldd TaKoM
OLICHKU;

- B IIEJOM YCIEIIHOE, HO CoJepXallee OTAeNbHbIE NpOOeabl WU
COIIPOBOKAAOIICECS OTACIbHBIMU OIINOKaMu BJIaACHHUC HaBbIKaMH
YTEHUS U OLIEHKU JIaHHBIX, JTOKYMEHTOB, HHPOPMALMU NIPH U3YUEHUU
¢u3n4ecKux ~ MPUHOUIOB  PabOThl  (U3NYECKOTO  MAasTHHKA,
AJIEKTPOU3MEPUTENIBHBIX  MPUOOPOB, TEPMOMNAphl, SIEKTPUUECKUX
LIENIEeH, CIEKTPOCKOIIa

YAOBJIE€TBOPUTEJIBbHO

00yyYaroIuics 1EMOHCTPUPYET:

- 3HaHUS TOJIBKO OCHOBHOI'O MaTepHala, HO He 3HaeT JeTallell, 1OIyCKaeT
HETOYHOCTH, JIOIyCKAeT HETOYHOCTH B (HOPMYIMPOBKaX, HapylIaeTr
JIOTUYECKYIO  IOCJIEZIOBATEIbHOCTh B U3JIOKEHUH IPOTrPaMMHOIO
MmarepHaa;

- B LIEJIOM YCIIEIIHOE, HO HE CHUCTEMHOE YMEHHE pellaTh 3aJauyd Ha
OCHOBHBIE 3aKOHbI MEXaHUKHU, MOJIEKYJISIPHON (DU3UKH, SJIEKTPUIECTBA U
MarHeTu3Ma, OINTHUKH, AaTOMHONM W SACPHOH (QHU3UKH, HCHOIB3YS
COBPEMEHHBIE METO/IbI U NTOKA3aTEIH OLICHKH;

- B LIEJIOM YCIEIIHOE, HO HE CHCTEMHOE BIJIaJICHUE HAaBBIKAMU YTEHUS U
OLIEHKM JaHHBIX, JIOKYMEHTOB, HWH(QOpPMaLUU TpUd  H3YyYCHUHU
¢u3nyecKux  MPUHLMIIOB  paboThl  (U3MYECKOrO0  MasTHHKA,
AIIEKTPOU3MEPUTENIBHBIX PUOOPOB, TEPMOIAPHI, TEKTPUUECKUX LIETEH,
CIEKTpOcKomna

HEYI0BJICTBOPHUTEILHO

oOyJaronuics:

- HE 3HAeT 3HAYMTEIBHOW 4YacTH TPOTPAMMHOIO MaTepHalia, IIOXO
OPUCHTHUPYETCSI B 3aKOHAX MEXaHWKH, MOJICKYJISIPHOH (DU3HKH,
DJIEKTPUYECTBA U MarHETH3Ma, ONITUKH, ATOMHOM U A7epHON HU3KUKH, HE
3HAeT MPAKTHKy MPUMEHEHHS MaTepualia, JIOIMYyCKAeT CYIIECTBEHHBIC
OIINOKH;

- HE yMEeT WCIOJb30BaTh METOJBl M MPHEMBbI peliaTh 3aJa4yd Ha
OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYJIIPHON (DU3UKH, SJIICKTPUIECTBA U
MarHeTh3Ma, ONTHKH, JIOMYyCKAeT CYIIECTBCHHbIC OIIMOKH, HEYBEPCHHO,
¢ OOJIBIIUMU 3aTPYAHCHHUSMH BBITIONHSIET CAMOCTOSATEIBHYIO PabdoTy,
OOJIBIITMHCTBO 33J]aHHi, MPEITyCMOTPEHHBIX MPOTPAMMOM JAUCIUTUINHBI,
HE BBIITOJIHCHO;

- oOydarommiics He BJIQJICeT HABbIKAMH YTCHHS W OIICHKHM JIaHHBIX,
JOKYMEHTOB, WH()OPMAIMK MPH H3YYEHUH (GUIUUIECKUX MPHHIIUIIOB
paboThl (PU3UYECKOTO MASTHUKA, SJICKTPOU3MEPUTEIBHBIX MPHOOPOB,
TEPMOIIAPBI, JJICKTPHUUYSCKUX IENeH, CIIEKTPOCKOIa, JIOMyCKaeT
CYIICCTBEHHBIC OIIMOKH, C OOJBIIMMHU 3aTPYTHCHHUSIMHU BBITOJIHSICT
CaMOCTOSITENIbHYI0 ~ paboTy,  OOJBIIMHCTBO  MPEAYCMOTPEHHBIX
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‘ HpOFpaMMOﬁ JUCHHUITIIMHBI HE BBIIIOJITHCHO

4.2.2. Kputepuu OUeHKHU A0KJIaaa

[Tpu moaroToBKe J0KIaMa 00yJArOIIHICS JEMOHCTPUPYET:

3HAHMS: B PCIICHUN KOHKPETHBIX TCOPETHUCCKHUX, TPAKTUYCCKHUX 3a]1a4,

YMEHHUsI: OBJIQJCHHE TEOpHEH, padoTa ¢ JIUTEPATYPHBIMH WCTOYHWKAMHU, aHAIN3a U
00001IeHns MaTepurana,

BJaJleHHe HABBIKAMM: BCJCHHUS CaMOCTOSTEIIBHOH pabOThI, padOThI C IMOUCKOBBIMHU
CHCTEMaMH.

Kpurepum oneHku 10Kjaaga

OTJINYHO 00yyYaroIuics 1EMOHCTPUPYET:

- BBIIIOJIHEHHE BCEX TPEOOBAHMI K JOKIIAY,

- o00o03HayeHue npobieMsl 1 000CHOBaHUE €€ aKTYalbHOCTH,

- KpaTKuil aHaJlu3 pa3IU4HbIX TOYEK 3pEHHMsSI Ha pPacCMaTpUBAEMYIO
pobeMy U JJOTHUECKOe U3JI0KEHNEe COOCTBEHHOM MO3UIUH,

- (opmyupoBKY BHIBOJIOB,

- TIOJIHOE PACKPBITHE TEMA,

- cobmronenue TpeboBaHM K BHEIIHEMY O()OPMIICHHUIO,

- TpaBWJIbHBIE OTBETHI HA JJONOJHHUTEIbHBIE BOIPOCHI

XOpo1Io 00yyaroLuics 1eMOHCTPUPYET:

- BBINOJHEHHE OCHOBHBIX TPEOOBAHHI K JOKJIALy U €ro 3alluTe, HO IpH
9TOM JOMYIIEHbI HEIOYETHl, B YACTHOCTH, HMEIOTCS HETOYHOCTH B
M3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOTUUECKAasl MOCJIEA0BAaTEIbHOCTh B
CYXKJICHUSIX;

- ymyuieHus B ohOpMIICHHH;

- HETIOJHBIC OTBETHI HA JIOMOJIHUTEIbHBIE BOMPOCHI MPU 3aIUTE

YAO0BJICTBOPHUTEJILHO 00yyYaroIuics: 1eMOHCTPUPYET:

- CYUIECTBEHHbIE OTCTYIUIEHUS OT TPEOOBAaHUU K JIOKJIaay, B YACTHOCTHU:
TE€Ma OCBELIEHA JIUIIb YaCTHYHO;

- (QakTuyeckue OLMOKU B COAEpX aHUM JOKJIaJa WIA NPU OTBETE Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI

HEY0BJIETBOPHUTEIBHO | O0YJIAFOIIHIACS:

- HE BBINOJIHWI OCHOBHBIE TPEOOBAHHMS, MPEABSBISCMBIC IMEIaroroMm K
JOKJIay,

- HE BBINOJIHWI HAYYHO-TEOPETHUYECKOE U TPAKTUYECKOE PACCMOTpPEHUE
TEMBI JTOKJIaJ1a

4.2.3. Kputepum OlleHKH BbINOJHEHUSI KOHTPOJIbHBIX padoT

[Tpu BBIOTHEHUHN KOHTPOJIBHBIX padOT 00y4YarOIUIACs JEMOHCTPUPYET:
3HAHMA: QYyHIAAMEHTAIbHBIX HAYYHBIX MOHATHHA, TEOPHI0 COBPEMEHHON WHXEHEPHOU
buzukmy,
YMEHHUs: pemaTh 3a7aud npodecCruoHaNbHOW HANpaBJICHHOCTH, JeiaTh MPOCTEUIINe
OLICHKHU W pacyeThl 715l aHAIM3a Tpo(ecCHOHaNbHBIX 3a/1ad,
BJIa/IecHHEe HABBIKAMM: MpPUEMAMH M METOJIMKAMU DPEIICHUs KOHKPETHBIX 3a7ad W3
pazIMyHbIX 00JacTel GU3HUKH.
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KpuTtepun o11eHKH BbINOJIHEHUSI KOHTPOJbHBIX padoT

BbICOKHI YPOBeHb | 00YYarOIUICs TEMOHCTPUPYET:

(oT/1M4HO) 3HaHUS: (QyHIAaMEHTAIbHBIX HAyYHBIX MOHATHH, TEOPHIO KJIACCUYECKON U
COBPEMEHHOW (PM3HMKH, MCUYEPIBIBAIONIE M IIOCIEAOBATENBHO, YETKO M
JIOTUYHO U3JIaraeT MaTepuar,

- YMEHHUS: pelarh 3aJauu NpoQecCHOHaNbHON HAaNpPaBICHHOCTH, AEIaTh
IPOCTENIINE OLIEHKU M pacyeThl Ul aHalIn3a NpoQecCuOHaIbHbIX 3ajad,
- BJIAICHUC HABBIKAMU: IIPpUCMAMU U MCTOJUKAMU PCIICHHA KOHKPCTHBIX
3ajiay U3 pa3aMyuHbIX 00JacTed (PU3UKH.

NPOJABUHYTHIH YpPOBeHb | 00yUYaIOMIUKCS IEMOHCTPUPYET:

(xopomo) - 3HaHMA:  (YHOAMEHTAJIbHBIX  HAyuyHbIX  IIOHATHH,  Teopuro
KJIACCUYECKOM M COBPEMEHHOW (PHU3HMKH, HE JOIMYCKaeT CYIIECTBEHHBIX
HETOYHOCTEH,

- B IEJIOM YCIICNIHOE, HO COJIEpKaIlfe OTACIbHBbIC MPOOEIbl YMEHUS:
pemarh  3amayn  NPO(ECCHOHAILHOW  HAIpABICHHOCTH,  JIEJaTh
MIPOCTEHIIINE OIICHKU M PacUeThI JUIsl aHAIN3a TPO(ECCUOHATBHBIX 3a/1ad,
- B IICJIOM YCIICIIHOE, HO COJICPIKAIINe OTICIbHBIC MPOOEIbl BIaJICHHE
HaBBIKAMU: MPUEMAMH M METOAMKAMHU PEIICHUS KOHKPETHBIX 3a1ad W3
pa3IMyHBIX obsacTel (HYU3UKH.

MOPOToOBBIi YPOBEHb | O0YYaIOIIMICS JEMOHCTPUPYET:

(YI0BJI€TBOPHTEIHHO - 3HaHMA:  (YHOAMCHTANbHBIX  HAYYHBIX  IOHATHH,  TEOPHUIO
KJIACCHUUYECKON M COBPEMEHHOM (DU3UKH,

- B LEJIOM YCICHIHbIE, HO HE CHCTEMHbIC YMEHHsS: pellaTh 3aja4u
npodecCHOHaIbHON HAINPaBICHHOCTH, JeJaTh MPOCTCUIINE OICHKUA U
pacyeThl sl aHaIM3a NPOeCCHOHANIBHBIX 33134,

- B LENOM YCIEIIHOE, HO HE CHCTEMHOE BJaJCHUEC HaBBIKAMU:
npUeMaMyd M METOJMKaMH DEIICHUS KOHKPETHBIX 3a/ad M3 Pa3IM4IHBIX
obmnacTeil HU3HKH.

HHKe MOPOroBoro | oOyyaronmuiics He JEeMOHCTPUPYET

YPOBHS - 3HaHUA:  (QyHAAMEHTaJIbHBIX  HAYYHBIX  MOHATHH,  TEOPHIO
(Hey/10BJIETBOPHUTEJIBHO) | KJIACCUYECKON M COBPEMEHHOMN (PHU3HKH,

- yYMEHHMs: pemarb 3a7adyd  Npo¢ecCHOHAIbHOW HANpaBJIEHHOCTH,
JienaTh MPOCTEHIINE OLIEHKH U pacueThl JJIs aHaIHu3a Mpo(ecCHOHAIbHBIX
3ajad,

- BIAJCHHE HAaBbIKAMU: IpUEMAaMM M  METOAUKAMHU  PEIICHHUS
KOHKPETHBIX 331a4 M3 Pa3JINYHbIX obsnacTedl GU3UKHU.

4.2.4. Kputepun ouleHKHU BbINOJHEHUS TECTOBBIX 3aJaHUH

BrlmonHsIs TECTOBBIE 3a/1aHUs, 00yYaIOLUICs JEMOHCTPUPYET:

3HAHMA:  OCHOBHBIE  3aKOHbl  MEXaHUKH,  MOJEKYJSpHOH  (pu3ukw,
TEPMOJIMHAMUKH, 3JEKTPOJUHAMUKH, TEOPETUYECKHE U SKCIEPUMEHTAIbHBIE METOJIbI
UCCJIeIOBAHUN B (PU3MKE, METOIbI pacyeTa (PU3NYECKUX BETUYHH;

YMEHUSI: IPUMEHATh CBOU 3HAHUS B PEILIEHUWU TECTOBBIX 3aJaHUil HA OCHOBHbBIE
3aKOHBI MEXaHUKH, MOJICKYJIIPHON (DU3HKHU, TEPMOAMHAMUKH, SJIEKTPOIUHAMUKHY,;

BJa/IecHHEe HABBIKAMM: TMPUMEHEHHUS TEOPETUUYECKUX 3HAHUM [JIs1 pelIeHUs
TECTOBBIX 3aJIlaHUM.

Kpurepuu olleHKHU pelieHUs] TECTOBBIX 3aJaHUI

OTJIMYHO \ 00y4aroIuics: JIeMOHCTPUPYET:
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- 3HAaHUE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHONW (U3UKHU, TEPMOIUHAMUKH,
XOpOLIO OPUEHTUPYETCS B MaTepualie, HE 3aTPyIHAETCS C OTBETOM
IIPY BUJOU3MEHECHUH 3a1aHUM;

- YMEHHME peumarb 3aJadyd  Ha OCHOBHBIC 3aKOHbI MEXaHUKH,
MOJICKYJISIPHOM (PU3UKH U TEPMOAMHAMUKHY;

- YCIEIIHOE ¥ CUCTEMHOE BIIAJICHUE HABBIKAMU YTCHUSA U OLICHKU
JTAHHBIX, JIOKYMEHTOB, HH(POPMAIIMH NP PEIICHUH TECTOBBIX 3aIaHHH

XOpo1Io o0y4arouiics: 1IeMOHCTPUPYET:

- 3HaHUE MaTepHala, He JOIyCKaeT CYLIECTBEHHbIX HETOUHOCTEH;

- B LEJOM YCIHEIIHOe, HO COJAEp)KalllUe OTIEeNbHbIE MPOOENbl, YMEHUE
pelmars TECTOBBIE 3aJaHMsl Ha OCHOBHBIE 3aKOHbl MEXaHUKH,
MOJICKYJISIPHOIN (U3UKU, TEPMOJAUHAMUKH;

- B LEJOM YCIEIIHOE, HO COJAepKallee OTAeNbHbIE NPOOETbl WIH
COIPOBOXKIAIOIIEECS OTIEIbHBIMU OIIMOKAMU BIIAJICHUE HaBBIKAMU
YTEHUS U OLIEHKU JaHHBIX, JOKYMEHTOB, MH(OpMAIMH MPH PELICHUU
TECTOBBIX 3aJaHUI

YAOBJIETBOPHUTEIBLHO 00y4Jarouuics J1eMOHCTPUPYET:

- 3HAHUS TOJBKO OCHOBHOIO Marepuaja, HO HE 3HaeT JeTajei,
JIOITYCKAET HETOYHOCTH;

- B IIEJIOM YCIICIIHOE, HO HE CHCTEMHOE YMEHHUE peliaTb TECTOBbIE
3aJ]aHds Ha OCHOBHBIE 3aKOHBI MEXaHHWKH, MOJICKYJISIPHOH (U3UKH,
TEPMOJIMHAMUKH,

- B IICJIOM YCHCIHHOG, HO HC CUCTCMHOC BJIAJACHUC HABBIKAMU YTCHHUA U
OILICHKH JAaHHBIX, JOKYMEHTOB, HHPOPMAIIMH MPU PEIICHUU TECTOBBIX
3aJaHui

HeyA0BJIETBOPUTEJIBLHO | 00yyaroImuics:

- HE 3HAeT 3HAYMTEJIBHOM 4YacTW IPOrPaMMHOIO MaTepuasa, IUIOXO
OPUEHTHpPYETCSI B 3aKOHaX MEXAaHUKM, MOJIEKYJApHON (u3uKuy,
TEPMOJUHAMUKH,;

- HE YMEET UCIOJIb30BaTh METOBI U MIPUEMBI PEIIATh TECTOBBIC 3alaHUs
HAa OCHOBHBIE 3aKOHbl MEXaHUKH, MOJEKYJIpHOH  (puU3MKW,
TEPMOJIMHAMMKH, JIOMYCKAET CYIIECTBEHHbBIE OINOKHY;

- oOyuarouuiicss He BaJeeT HaBbIKAMH YTEHUS M OLEHKU JAaHHBIX,
JIOKYMEHTOB, MH(OpMAIMH IPU PELICHUU TECTOBBIX 33JJaHUN

4.2.5. Kputepum olieHKH J1adOpaTOPHBIX padoT

[Ipu BeINOIHEHUH T1a00PATOPHBIX PAaOOT OOYHAIOIINIICS JEMOHCTPUPYET:
3HAHUS: TEOPHUH pazfena (PU3NKH, KOTOPOMY COOTBETCTBYET JaHHasi paboTa;
YMEHMsI: TPaMOTHO IPOBECTU SKCIEPUMEHT W CHSATh IMOKa3aHUs C MPUOOPOB, IO
pe3yJibTaTaM 3KCIePUMEHTA;
BJaJleHHe HaBBIKAMHM: pAacue€TOB OSKCICPUMEHTAIBHBIX JaHHBIX C  Y4E€TOM
MOTPEIIHOCTH WU3MEpPEHUH, anpoOanuu pe3yibTaToB AKCIEPUMEHTa, CAENIaTh BBIBOJ,
COOTBETCTBYIOIIHI 11€7TH PAOOTHI.

OTtyet mo nabopaTopHOI paboTe MPOBOAUTCS KaK B MUCbMEHHOU (0dopMIiieHUE,
MPOBEJICHNE DKCIIEPUMEHTA), TaK U B YCTHOU opme.

KpuTepuu o11leHKH BBINOJIHEHNS JIA00PATOPHBIX padoT

OTJIMYHO 00ydJaronuics J1eMOHCTPUPYET:
-3HAHUS: TEOPUH pasnena (pu3uku, KOTOPOMY COOTBETCTBYET AaHHAsi pabora,
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HCUYEPNBIBAIONIE U MOCIEA0BATEIBHO, YETKO U JIOTUUHO U3JIaraeT MaTepual;
-YMEHUS: TPAaMOTHO MPOBECTH IKCIIEPUMEHT U CHATh MOKa3aHHs ¢ IpUOOpPOB,
10 pe3yJibTaTaM SKCIEPUMEHTA;

-BJIaJICHUE HABBIKAMHU: PAcCUeTOB HKCIIEPUMEHTAJIbHBIX JaHHBIX C YYETOM
MOTPEUTHOCTH W3MEPEHUH, anpoOaluu pe3ysbTaToOB 3KCIEPUMEHTA, CIeNaTh
BBIBOJI, COOTBETCTBYIOIIUHN 11eH PabOThI

X0poIo 00yYaroIuics: TEMOHCTPUPYET:
-3HaHMS: TEOPHH pasjeia (PU3HKH, KOTOPOMY COOTBETCTBYET JaHHas padora,
HE JIOMyCKAET CYIIECTBEHHBIX HETOUHOCTEH;
-B II€JIOM YCIEIIHOC, HO COJCp)Kallhe OTICIbHbIC NPOOENbl, YMCHHS:
IPaMOTHO TPOBECTH OHKCIEPUMEHT W CHATh IOKa3aHWs C MPHOOPOB, IO
pe3yibTaTaM 3KCIIEPHUMEHTA,
- B LEJOM YCIEIIHOEe, HO COJEpKalllue OTJENbHbIE MPOOENbl BiaJCHHE
HABBIKAMHU: PACYETOB AKCIEPUMEHTAIBHBIX JAHHBIX C YYETOM IOTPEITHOCTH
W3MepeHull, ampoOanuu pe3yJabTaTOB JSKCICPUMEHTa, CHACNaTh BBIBO/I,
COOTBETCTBYIOIIUH 1IEJIH PabOTHI

YAOBJIETBOPHUTEIBHO o0y4Jaronuics J1eMOHCTPUPYET:

- 3HaHWSI TOJBKO OCHOBHOTO MaTepualia paszziena (U3NKH, KOTOPOMY
COOTBETCTBYET JaHHas paboTa; HO HE 3HACT JETalleH, JOMyCKAeT HETOYHOCTH,
JOMyCKaeT HETOYHOCTH B  (OPMYJIMPOBKAX, HAPYIIAET JIOTHYECKYIO
MOCJICZIOBATEIIHLHOCTh B U3JI0KEHUU MaTepralia

- B IIEJIOM YCIICIIHbIC, HO HE CUCTEMHBIC YMCHHUS: TI'PAMOTHO IPOBECTH
OKCIIEPUMEHT W CHSTh IIOKa3aHWs C TPUOOpPOB, IO  pe3ysibTaTamMm
IKCIIEPUMEHTA;

- B IIEJIOM YCIICIITHOE, HO HE CHUCTEMHOE BJIAJICHUE HABBIKAMHU. PacueTOB
OKCHEPUMEHTAJIBHBIX JAHHBIX C y4Y4eTOM IMOTPEIIHOCTH HW3MEPCHUH,
anpoOanuu pe3yJbTaTOB AKCIIEPUMEHTA, CHIeJaTh BBIBOJ, COOTBETCTBYIOIIUN
11e7u paboThI,

HECYAOBJICTBOPUTEC/IBHO

oOyyJaronuiics He JJIEMOHCTPUPYET:

-3HAHUS: TEOPHUH pazfena (PU3NKU, KOTOPOMY COOTBETCTBYET JaHHas paboTa;
-YMEHUS: TPAaMOTHO MPOBECTH SKCIIEPUMEHT U CHATh MOKa3aHUs ¢ IpuOOpOB,
MO pe3yNbTaTaM IKCIEPUMEHTA;

-BJIQICHUC HABBIKAMH: PpPaCYCTOB OSKCICPUMCHTAJIBHBIX IaHHBIX C YUYCTOM
MOTPEIIHOCTH M3MEpPEHUH, anpobalu pe3yabTaToB JKCIEPUMEHTA, CAENaTh
BBIBOJI, COOTBETCTBYIOIIHHN I1EJTH PAOOTHI.

4.2.6. Kputepum olleHKH pellieHusi CHTYAIlHOHHOM 3a1a4u

[Ipu pemeHny CUTYaIIMOHHOMN 3a/1a4u O0YYArOIINIICS T€MOHCTPUPYET:

3HAHMS: TEOPETUUECKUE TOJIOKEHHUS MTPEANIONIATaEMOr0 PEMIEHNs CUTYallHOHHON
3a1a4M, B3aUMOCBS3b MCXOAHBIX JAHHBIX C MOJYyYaEMbIM pPE3YyJbTATOM, METOHOJIOTHIO
IIPUHATUS PELICHUN B KOHKPETHOW CUTYallUH;

yMeHusi: oTOUpaTh MHGOPMALIMIO, COPTUPOBATH €€ ISl PEIICHHS] CUTYallMOHHOM
3a/layd, BBISBIATH KIIOUEBbIE NPOOJIEMBbl, BBIOMpPATh ONTUMAJIbHOE pEUICHUE W3
BO3MOYXHOU COBOKYITHOCTH PELICHU;

BJIaJlcHHEe HABbIKAMM: NPHUMEHEHHS TEOPETHUUECKUX 3HAHUW ISl PELICHUS
KOHKPETHOM CUTYallMOHHOM 33J]a4 HA MPAKTHUKE.

Kpurtepuu oueHku 3¢(peKTUBHOCTH PeLICHUs] CUTYALIMOHHOM 3a1a4H

| OtaunvHo

00y4aroNIuics AeMOHCTPUPYET:
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TEPMUHOJIOTHEH;
— NpaBWJIbHBIC, YCTKHE U KPATKHUE OTBETHI HA JIONIOJIHUTE/IBHBIE BOIIPOCHL.

Xopomo

o0yyaromuics IeMOHCTPHPYET:

— IPaBUJIBHBINA OTBET HA BONPOC 3a/1a4H; ;

— XOJ pelieHusi noaApoOeH, HO HEIOCTATOYHO JIOTHYEH, ¢ €AUHHIHBIMU
omuOKaMM B JETalsIX, HEKOTOPHIMH 3aTPYJHEHHSMH B TEOPETHYECKOM
000CHOBaHUH;

— CXEMaTHYeCKMX H300paXKeHHSX M JIEMOHCTPAlUSIX PUCYTCTBYIOT
HE3HAYUTEIbHBIE OMMHMOKH W HETOYHOCTH;

— OTBETHI Ha JIONOJHATEIBHBIE BOIIPOCH! BEPHBIE, HO HEJOCTATOYHO YETKHE
U KpaTKue. :

YIIOBJICTBOI)HTCJILHO

00yYarOIHKICS IEMOHCTPHPYET:

— OTBET Ha BOIIPOC 3aJ1aui JaH MPaBHIIbHO;

— 00BsACHEHHE X0/1a PEIICHUS HEAOCTATOYHO, IIOJIHOE,
HETIOCJIeI0BATEIbHOE, ¢ OTMOKaMH, C1a0BIM TEOPETHUECKHM
000CHOBaHHUEM;

— CXeMaTHYeCKHe N300paXKeHHsI U IEMOHCTPAIHH JIHOO OTCYTCTBYIOT
BOBCE, THOO0 cozepxKaT MPUHIMITHATIbHBIE OIIHOKH;

— OTBETHI Ha JIOTIOJHHUTEIbHBIE BOIIPOCH! HEIOCTATOYHO YETKHE U COAEPIKAT
OIIMOKH B JIETAISX.

HeynoBierBopureibHo

00yJaroIuiics:
— OTBET Ha BONPOC CUTYAIMOHHOM 3a/1a4y J1TaH HENPABHIIBHO.

Paspabomuuku: cmapwuit npenooasamens, Poisicoéa E.B. /é
' / (moamuce)
oouyenm, Kouenaeeckan K.B. %

(Hoirncs)
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