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JducuuniunHa: ®Pusnka

dopmupyemble KOMINETEHINH:
1. Onucanne HOK333Teﬂeﬁ, KpUTepUEeB U IIKaJ OLCHUBaAHUA KOMIIeTeHI M.

IToxazatenu u KPpUTCPUU OLICHHUBAHUA KOMHeTeHHI/Iﬁ

OOBexT YpoBHHU chOpMHUPOBAHHOCTH Kputepwuii oneHuBaHUS
OILIEHKU KOMITETeHIIUI Pe3ysIbTaToOB 00y4YEHUs
Obyuaromuiics Huskwuit ypoBeHs YpoBeHb pe3yasTaTOB O0YUCHHS

Iloporosslii ypoBeHb HE HUXE ITIOPOTrOBOIO
IloBBIILIEHHBIN YPOBEHD
Bricokuit ypoBeHb

[Ixane!l oneHUBaHUS KOMHeTeHHI/Iﬁ nopu caavue 3K3aMEHa WJIM 3a4eTa C OHeHKOﬁ

Hocturnyrsiit XapaxTepucTrka ypoBHs chOPMHPOBAHHOCTH [IIxana oueHuBanus

YPOBEHb KOMITETEHILIUH
pe3ynbrara
0o0vueHus

DK3aMEH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuaromuiics: HeynosnersopurenasHo
YpOBEHB -00HapyYKUII TIPOOEITHl B 3HAHUAX OCHOBHOTO YIeOHO-ITPOTPAMMHOTO
Marepuaa;

-IOITyCTHI MPUHIUIINAIBHbBIC OIIMOKY B BBINOJHEHUH 3a/1aHUH,
MPEYCMOTPEHHBIX MTPOTPAMMOI;

-HE MOXXET NPOJOJDKUTh OOYYEHUE HITH MPUCTYIUTh K
npodeccHoHaIBHOM NEeITEILHOCTH [0 OKOHYaHUH MPOrpaMMbl  0e3
JIOTIOJTHUTEJBHBIX 3aHATHH 110 COOTBETCTBYIONIEH TUCIUILIHHE.

[oporoserii | OOywaronuiics: YI10BIETBOPUTENBHO
YpOBEHB -00HapYKUII 3HAaHWE OCHOBHOTO YY€OHO-TIPOTPAaMMHOTO MaTepHaja B

00béMe, He0OXOIUMOM IS NaTbHeHIe yaeOHol 1 mpeacTosImei

po¢eCCHOHATBEHON AesITeIBHOCTH;

-CTIPaBIIAETCS C BHIIOIHEHUEM 3aaHUH, TPEIyCMOTPEHHBIX

IIPOrpaMMoii;

-3HAKOM C OCHOBHOW JTUTEPATypOi, pEKOMEHIOBAaHHOH paboueii

MPOTPaMMON AUCHUIUINHBL;

-IOIyCTUJI HETOYHOCTH B OTBETE Ha BOIIPOCHI U IIPU BBINOJIHEHUU

3a/1aHUi IO y4eOHO-TIPOrpaMMHOMY MaTepHuaity, HO o0nangaeT

HEOOXOIUMBIMU 3HAHHUSMH JUISl HX YCTPAHEHHS MO PYyKOBOACTBOM

Mpero1aBaTes.

[Nosrrmennsiit | OOydarommics: Xoporto
YPOBEHb - 0OHapyKWJI MOJTHOE 3HAHUE yIeOHO-IIPOrPAMMHOIO MaTepHaa;

-YCTICUTHO BBIMOJIHUII 3aJaHMsL, IPEAYCMOTPEHHbIE TPOTPAMMOIA;

-YCBOWJI OCHOBHYIO JIUTEPaTypy, PeKOMEHOBaHHYIO paboueii

IIPOrpaMMOM JUCLUILIMHBI,

-TI0Ka3aJ CUCTEMAaTHUECKUI XapakTep 3HaHUH y4eOHO-

MPOrpaMMHOT0 MaTepuaa;

-CII0cO0CH K CaMOCTOSITEIIEHOMY HOTIOTHEHHIO 3HaHUH IO  y4eOHO-

MPOrpaMMHOMY MaTe€pHaTy 1 OOHOBIICHUIO B XO/I€ NAJIbHEHIIeH

yueOHOH paboTHI U IPOPECCHOHATBHON IS TeTFHOCTH.




Bricokuit Obyuarommuiics: O1imaHO
YpPOBEHb -00HapYXHUIT BCECTOPOHHHUE, CHCTEMAaTHYECKUE U TIIyOOKHE 3HAHMS
y4eOHO-IIPOrPaMMHOI0 MaTepuaa;
-yMeeT CBOOOIHO BBINIOJIHATH 33JaHUs, TIPETYCMOTPCHHBIC
IIPOTrPaMMOI;
-03HAaKOMMJICS C JIOTIOJTHUTEJIBHOM JIUTepaTypoii;
-YCBOMJI B3aUMOCBSI3b OCHOBHBIX TIOHSATHH AUCIUIUIMH U UX 3HAUCHHE
JUTS IprOOpeTeHHS IPOQecCHu;
-TIPOSIBHJI TBOPYECKHE CITIOCOOHOCTH B IIOHUMAaHUH YIeOHO-
MPOTPaMMHOTO MaTepHaa.
[IIxanpl oLeHUBAaHUS KOMIIETEHUMH IpU chade 3a4yera
JlocTUTHYTEI XapakTepucTuka YPOBHS C(OPMHPOBAHHOCTH KOMIICTCHITHIA [kana
1 ypOBEHb OIICHUBaHHUS
pe3ynbTara
o0ydeHus
[Toporoserii | OGyuarommuiics: 3auTeHo
YPOBEHB - OOHapyXXWJI Ha 3a4eTe BCECTOPOHHKE, CUCTEMAaTUUECKHE U ITTyOOKHE 3HAHUS
y4eOHO-IIPOTrPaMMHOT0 MaTepraa;
- JOIMYCTHUJT He6OJ'II)HJl/le yoymeHusa B OTBETaX Ha BOIIPOCHI, CYICCTBECHHBIM
00pa3oM He CHIIKAIOIIME UX KaYeCTBO;
- IIOMYCTHJI CYLIIECTBEHHOE YITyIIIEHHE B OTBETE Ha OJIH M3 BOIIPOCOB,
KOTOpOE 33 TeM OBUIO YCTPAHEHO CTYAEHTOM C TIOMOIIBIO YTOUHSIOIINX
BOTIPOCOB;
- IOITCTHJI CYIIECTBCHHOE YITyIIEHUE B OTBETaX Ha BOIPOCHI, YacTh U3
KOTOPBIX OblIa YCTpaHEHA CTYACHTOM C TIOMOIIBIO0 YTOYHSFOIINX BOTIPOCOB
Huzkuit O0yyarommuiics: He 3auteno
YpPOBEHB - IOIYCTHJI CYILLIECTBEHHBIE YITYILICHUS IIPH OTBETaX Ha BCE BOIIPOCHI
MIpero1aBaTels;
- obHapyxwn1 mpobens 6onee yeM 50% B 3HAHUAX OCHOBHOTO Y4eOHO-
MIPOTPaMMHOTO MaTepuaia
Onucanne mIKanl OLeHUBAHUS
Komnerenmmu oOydaromerocsi OeHNBAeTCs CIEAYIOINAM 00pa3oM:
[Inanupyemsbrit CopeprkaHue 1IKaibl OIICHUBAHUS
YPOBEHB JOCTHTHYTOTO YPOBHSI pe3yJibTara 00y4eHHs
pz?;};ﬂ(:’:s;? Heynosnersopurens Y110BIETBOPUTEIBHO Xoporiio OTnnyaHO
He 3aureno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco0HOCTh OOyuaromuiics OOyuaromuiics OO0yuaromuiics
oOyuaromierocst cnocobeH JIEMOHCTPHUPYET JIEMOHCTpPHUPYET
CaMOCTOSITEIIEHO CaMOCTOSITEIIEHO CIOCOOHOCTB K CHOCOOHOCTB K
MIPOJEMOHCTPHUPOBATH | IPOJCMOHCTPHPO-BATh | CAMOCTOSTEITHHOMY CaMOCTOSATEIEHO-MY
HaJIM4He 3HAHUN IPU | HATHYHE 3HAHUHA TIPU TIPUMEHCHHIO MIPUMCHEHHIO 3HAHWH B
pelIeHnH 3aaHnH, PpeIIeHIN 3aJaHnH, 3HAHWUH IpU BEIOOpE crrocoba

KOTOpBIE ObLTH
Mpe/ICTABICHBI
npernoiaBareiemM
BMecTe ¢ 00pasiomMm
UX PELLEHHUS.

KOTOpBIE OBLIH
NIPEICTABIICHEI
IpernogaBaTeneM
BMECTE C

00pa31oM ux peleHusl.

peLIeHUH 3aJaHui,
AHAJIOTHYHBIX TEM,
KOTOpBIE MPEICTABIISIT
MIpernoaBaTelb,

U TIPH €0

YOUCUNLTATURIINT

pelIeHns HEN3BECTHBIX
WM HECTAHIAPTHBIX
3a/IaHUI U IpU
KOHCYJIbTaTUBHOM
MOJEPIKKE B YACTH

METUACTIAINIALIANILIY




YmeTsb OtcyrcTBUE Y Obyuarommiics Obyuarommiics Ob6yuaromnmiics
oOydarorerocs JEMOHCTPUPYET MIPOAEMOHCTPHPYET JIEMOHCTPUPYET
CaMOCTOSATENBHOCTH B | CAMOCTOSITEIBHOCTE B | CAMOCTOSITEIBHOE CaMOCTOSATEJIFHOE
IIPUMEHEHUU YMEHUN | IPUMEHEHUU YMEHUI NIPUMEHEHUE YMEHUN NIPUMEHEHUE YMEHUMN
M0 WCIOJB30BAHHUIO | pELICHHs y4eOHBIX peleHus 3aaHui, peLIeHUs] HEM3BECTHBIX
METOJIOB OCBOCHHUS 3a1aHUI B TOJTHOM AQHAJOTHYHBIX TEM, WM HECTaHAAPTHBIX
y4eOHoM COOTBETCTBUU C KOTOpBIC MPEJICTABIISUT | 3aJIlaHUH U IPH
JVCLUTTIIHHBL. oOpasrom, IIperoaaBaTeb, KOHCYJIBTaTHBHOM

JaHHBIM 1 TIPH €TO TTOJIEPXKKE
IIPENoAaBaTeICM. KOHCYJIBTaTHBHON MIPEenoaaBaTesst B 4acTH
MOJJIEPKKE B YACTH MEXANCIMTUINHAPHBIX
COBPEMEHHBIX CBA3CEH.
pobIeM.

Brnanets HecnocoOHOCTH OOyuaromuiics OOyuaromuiics OO0yuaromuiics
CaMOCTOSTENBHO JE€MOHCTPUPYET JI€MOHCTPHUPYET JIEMOHCTPUPYET
HPOSIBUTH HABBIK CaMOCTOSITEIBHOCTE B | CAMOCTOSTEIIBHOE CaMOCTOATEJIEHOE
peneHns TIPUMEHEHUN HABBIKA MIPUMEHEHHE HABBIKA MIPUMEHEHHE HaBBIKA
MIOCTABJICHHOMH 110 3aJIaHUsM, pelIeHus 3a0aHui, peIIeHns] HEM3BECTHBIX
3a7a4M 10 pelieHne KOTOPBIX AHAJOTHYHBIX TEM, WA HECTaHAAPTHBIX
CTaHAAPTHOMY OBIJIO TTOKA3aHO KOTOpBIE MIPECTABISUT | 3aJlaHUH U IPH
00pa3sity ITOBTOPHO. MIPEnoaaBaTeIeM. IIPeroaaBaTeb, KOHCYJIBTaTHBHON

U TIPH €TO MOJIEPAKKE
KOHCyHI)TaTI/IBHOﬁ npenogaBaTeiisd B 4aCTU
MOACPIKKE B HaCTH MEKINCHUTIITMHAPHBIX
COBPEMEHHBIX CBA3CH.
mpo0iem.

2. IlepeyeHb BONMPOCOB W 3aJa4 K JK3aMeHaM, 3a4yeTaM, KYPCOBOMY IPOEKTHPOBAHUIO,

JadopaTopHbiM 3aHaTHAM. O0pa3el IK3aMeHAIMOHHOT0 OUJIeTa

[IpumepHBIi epedeHb BOMPOCOB K J1a00paTOpHBIM paboTam:
Komnerenmus OITK-1:

1 cemectp:
Uro Takoe uzmepenue? Kakue Buabl uamepeHuid Bbl 3Haete? UeM OHUM XapaKTepu3yroTcs?

UYro Ttakoe morpemHocTs (ommOka) maMepeHusi? Kakwe BHIBI NMOTPEHIHOCTEH CYIIECTBYIOT?
[Ipu4nHbI ©X BOZHUKHOBEHHSI.
Uro Takoe aOCOMOTHASI U OTHOCUTENbHAS omOKka? B Kakux eIWHUIIAX OHH U3MEPSIOTCS?
ANTOPUTM BBIYUCIICHUS OIINOOK TPH MPSIMBIX U KOCBEHHBIX U3MEPCHHSIX.

[IpaBuna n3MepeHus UITHHBI C TIOMOMIBIO IITAaHTEHIMPKYIS ¥ MUKPOMETpa.

TlonsTre cuibl, Macchl.

2¥ 3akoH HbroTOHa 1 ero GpopMyIHpPOBKH.
Uro Takoe KOHCEpPBaTHBHAS M AMCCHUINIATHBHAS cucTeMbI? [IOHATHE MOTEHIMAIBHOTO TOJIS.
CdopmyaupoBaTh 3aKOH COXPaHEHHS MEXaHHMYECKOH DHEPIUU.
Cpeansist cuiia yapa Iapuka o pesbC (BBIBOJ).

Uro Takoe yaap? Ynpyruih v HEyNpyrui yaapsl.
KoaddurmeHnT BoccTaHOBICHMUS.
3aKOH COXpaHEHHs MMIYJIbCa U 3aKOH COXPAHEHMs SHEpru JJisi abCOJIOTHO YNPYIoro yjapa.
3aKOH COXpaHEHWsS HMITYIECAa W 3aKOH COXPaHCHHS SHEPTUU Ui aOCONOTHO HEYIPYroro

1.
2.

3.

O X0k

10.
11.
12.
13.
14.
yaapa.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

CKOpOoCTPh MIapuKa MpH HMPOXOKACHUH TTOJIOKEHHUS PAaBHOBECHS (BBIBOJ).

MoMEHT MHEepUUH MaTepUaIbHON TOYKU, TBEPIAOrO Teja.
[Inedo cuibl. MOMEHT CHIIBI.

OCHOBHOM 3aKOH JUHAMUKH BpalaTeJIbHOIro ABWKCHUA TBEPAOIO TCia.

Kunernueckas sHeprus u paboTa Ipu BpaIlaTeIbHOM JBHKCHUH.

Teopema Ilreitnepa.

WneansHbli ra3. YpaBHEHHE COCTOSIHHS MJEANIbHOTO rasa.
BHyTpennsisi aHeprusi, paboTa uieasbHOro rasa.

IlepBoe Hauano TepMoauHaMUKH. [IpUMEHHUTH €ro K M30mpoLeccam.
Anmabatndeckuii nponecc (I-oe Hagano, ypaBaenue Ilyaccona).
[Nokazarenp agmabarel. Yncio creneneit cBobosl i, TeruioemkocT Cpu CV.
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60.
61.
COJICHOHUJIE.
62.
63.
64.
CpeIBL.
65.
66.

SIBneHus nepeHoca.

IIpupona Bsaskoctu. I'pagueHT CKOPOCTH.

VYpaBHeHUe BsI3KOCTH (3akoH HproToHa).

KoadduimeHT BI3KOCTH (BBIBOJ PaCYCTHOU (HOPMYIIBI).

Uucno Pelinonbaca. Bpems penakcaruu.

Mexannueckne OeTyIre BOJHBI: TONEPEYHbIE W TPOJIONBHEIE.

VYpaBHeHHe Oerymieil BOJHEL.

CKOpOCTh TIOTIEPEYHOM U MPOJOIBHON BOJH.

CBs13b UITMHBI BOJHBI, CKOPOCTH M YaCTOTHI OETYIIe BOIHBL

Crostare BOJIHBI, X NMPHHININAIBFHOE OTIMYHE OT BCEX OPYIWX BUAOB BOJH.
[IpOBOIHUKH B AJIEKTPUIECKOM IIOJIE.

OIEeKTPOEMKOCTh TPOBOIHHKA.

KonaeHncatop. DneKTpoeMKOCTh MIOCKOTO KOHJIeHcaTopa (BBIBO).
DNEeKTPOEMKOCTH MapajjiebHO U MOCIIEI0BATEIbHO COeTMHEHHBIX KOHIEHCAaTOPOB.
DnekTpuyeckas cxema Mo M3MEpeHHI0 eMKOCTH KOHJeHcaTopa (Ha3HaueHHE BCEX JIEMEHTOB).
XapakTepUCTHKH AIIEKTPHYECKOTO TOKa, 3akoH OMa B anddepeHnuaibHoi popme.
3aMKHyTas AJIEKTpHYecKas 1enb. 3akoH OMa B MHTETpaibHOU (opme.

3akon Jxoynsa-JleHna B nHTErpansHoil Gopme.

®usnueckuit cmpica IJ(C.

ITone3Hass MOIIHOCTB, €€ 3aBUCHMOCTb OT conpoTuBieHus R. Ycnosue makcumyma.
Hanpspxkernocts nons. [loternnan. CBs3p MEXIy HAMU.

CuitoBeIe M SKBUTIOTEHIIMATBHBIE TOBEPXHOCTHU TIOJISI TOYEYHOTO 3apsija.
OCHOBHBIE DJIEMEHTHI JIEKTPOHHO-IYUEBON TPYOKH (UEPTEXK).

CKOpOCTb DJIEKTPOHOB, IMPOLIEIIINX BTOpOW aHoj. BeiBon Gopmyiibl.

TpaexTopus 31€KTPOHOB B MPOCTPAHCTBE OTKJIOHSIOIUX IUIACTHH.

Junons. Ilnedyo aunons. DAEKTPUUESCKUA MOMEHT JUMOJIS.

SIBneHue nmonspusalUM JUAJIEKTpUKa. Bexrop momsipusanuu.

@U3NYECKUH CMBICT AUAIEKTPUUECKON MPOHUIAEMOCTH BEIECTBA.
CerHeToaNIeKTPUKY, UX OTIMYHS OT OCTaNbHBIX TUAICKTPUKOB.

Iucrepesuc. [lokazate Ha memiie ructepesuca Joct. (wim Poct.) u Exoapir.

Uro takoe marHeTpoH? Ero cxema (Bum cBepxy).

[Toxa3aTe Ha cxeme MarHeTpOHa HaIPaBJICHUE BEKTOPOB:

V — CKOPOCTH AJIEKTPOHA,

B — BekTOp MHAYKIMH s TF0OOTO HAIpaBJICHUS TOKA,

Fn — cuna JlopeHnua.

N300pa3nuTh TPaeKTOPHIO 3JEKTPOHOB B MarHeTpoHE IPH PAa3IMYHBIX 3HAYCHUSX TOKOB B

3akon Amrepa.
Cuna Jlopenna.
Bekrop MarHWTHOW WHIYKIMW, HAaNPSHKEHHOCTh MAarHUTHOTO ITOJIs, MarHUTHAsl NIPOHUIAEMOCTD

3akon buo-Caapa-Jlamnaca.
Bekrop mHaykimu B MarHUTHOTO MO GECKOHEYHO UIMHHOTO HPSMOJMHEWHOTO NPOBOJHHKA

¢ TokoM I (popmyma).

67.
68.
69.
70.
71.
(popmymna).
72.
73.

Bexrop mHIyKIME B MarHUTHOTO TOJS IS OTpe3Ka MPOBOIHUKA C TOKOM ((opmyra).

Bekrop MHIYKIMH B MarHUTHOTO MOJISL B IIEHTPE KPYroBOro Toka (opmyia).

SIBnenue snekTpoMarHuTHON MHAYKIMU. Onpenenenne. [lpaBuino Jlenma.

3akon dapajnes, ero BHIBOJ.

Toku mpu 3aMBIKaHUM M pa3MblkaHuM 1enu. Seienue camomuaykimu, DJC caMOUHIyKIIUU

I/IHZ[yKTI/IBHOCTI) KaTyIlKU. Bzaumuas WHAYKTUBHOCTbH KaTYUICK.
BI/IXpeBI)Ie TOKH. BpCHHH OHHU WM IIOJIC3HBI? Hoquy CCPACHHUKHN TpaHC(l)OpMaTOpOB HC

JCIarT CIUIOMIHBIME?

74.
75.
76.
U MUHHMYMa.
77.
78.
79.
80.
81.
82.

Kaxkue cBeTOBBIC BOJHEI SBISIFOTCSI KOTePEHTHBIMH?
WnTepdepeHtyst, omnpeneieHue.
leomeTpuyeckass ¥ ONTHYECKAs IUIMHA ITyTH, ONTHYECKass Pa3HOCTb XO[a, YCIOBHS MaKCHMyMa

VYeranoBka nis «konen, HeroToHa», X0z jyded B HEH.
[IpakTUyeckoe MPUMEHEHHE ABJICHUSA HHTEP(EPECHIIUN CBETa.
Judpakiust cBera, onpeseeHue.

Buemnuii gpotoaddexr, onpeneneHue.

VYpaBHenue ¢ororddekra.

3akoHsl (hoToaddexra.



83. YerpoiictBo (oTO3IEMEHTA.

84. [MpuHIMD paGoThl HOTOYMHOKUTEIIS.
85. OC0o0eHHOCTH TeMIepaTypHOil 3aBUCMOCTH AJICKTPOIPOBOJIHOCTH HOIYTPOBOJIHUKOB.
86. OCo0eHHOCTH TeMITEpaTypHOIl 3aBUCHMOCTH JIEKTPOIIPOBOJIHOCTH METAILIOB.

[TpumepHoe comepxanne pacdeTHoO-Tpaduaeckux padotsr PIP Ne 1:
Komnerenmusa OITK-1:

ITepBoiii cemecTp:

1 3amaua: Kamenb OpollleH BEepTHKaJbHO BBEPX C HAYAIBHOW CKOpOCThIO . [lo HMCTeueHWu, Kakoro
BpEMEHHM HaxoAuTcs Ha BbicoTe ? Hailitu ckopocTh kamMHS Ha 3Toi BbIcoTe. CONPOTHBIECHHEM BO3AyXa
npenedpeus. [IpuHATH .

2 3anmava: 3BYKOBBIE KOJICOAHMs, MMEIOLIME YacTOTy M aMIUIUTYLy , PaclpoCTPaHSIOTCS B YIPYroi
cpene. Anuna Bonubl . Haiitu: 1) ckopocTh pactipocTpaHeHHs BOJIH; 2) MAaKCUMAJIBHYIO CKOPOCTB YaCTHIL CPEJIBI.

3 3agaua: Jluck paamycoM BpalllaeTcsl COINIACHO YPaBHEHMIO , rae , , . Ompenenurts TaHreHIMAIbHOE,
HOPMAaJIBHOE U TTOJTHOE &, YCKOPEHUS TOYEK Ha OKPY)KHOCTH JIUCKa JJIS1 MOMEHTA BPEMEHH .

4. 3anmava: [ImotHOCTE Ta3a p mpu gaBieHnu p = 96 klla u temne—parype t = 0°C paBHa 1,35 1/n. Haiitn
MOJISIpHYI0 Maccy M rasa.

5. 3amauga: Onpenenuth naneHus pl u p2 rasza, comepxamiero N = 109 monekyn u uMmeromero ooeem V
=1 eM3, mpu Temmepatypax T1 =3 Ku T2 = 1000 K.

6. 3amaga: K 6atapee ¢ 3/IC ¢ = 300 B BrimoueHs! JBa INIOCKUX KOHIeHcaTtopa emkocTsMu Cl = 2nd u
C2 = 3n®. Omnpenenuth 3apsan Q u Hampspbkenne U Ha TJIaCTHMHKAaX KOHAEGHCATOPOB MPH TOCIEAOBATENBHOM M
MapajuIeIbHOM COSAUHCHUSIX.

7. 3amada: JIBa OJMHAKOBBIX 3apsHKEHHBIX Iapa HAXOAATCs Ha paccTossHUM . Cuia OTTaJKUBaHbS
mapos . Ilocie Toro kax mapsl NpUBENIN B CONPUKOCHOBEHUE M YAAIWIM JAPYr OT Apyra Ha IpeXHee PacCTOsSHUE,
CHJIa OTTAJIKMBAaHbsl BO3pOC/Aa M CTala paBHOM . Berumcnuts 3apsapl ql u q2, KOTopble ObUIM Ha IMIapax 1O HX
CONPUKOCHOBEHUS. [llaMeTp MapoB CUATATh MHOTO MEHBIINM PACCTOSHUS MEXKIY HUMH.

8. 3amaua: ONeKTpOH B HEBO3OY)KAEHHOM aTOME BOAOpPOJA JIBIDKETCS BOKPYT spa IO OKPYKHOCTH
pamuycoM . BBIMHCINTD MarHUTHBIA MOMEHT SKBHBAJCHTHOTO KpPYrOBOTO TOKAa M MEXaHMYECKHH MOMEHT M,
JCUCTBYIONIMHA Ha KPYroBOW TOK, €CIM aTOM I[IOMEIICH B MAarHWTHOE MOJ€, JWHUM WHAYKIUH KOTOPOTO
TapaJuIeNbHBI TNIOCKOCTH OpOUTHI 3JIeKTpoHa. MarnutHas nHAYKIws B momns pasHa 0,17To.

9. 3amaga: ODNEKTPUYECKOE II0JIE CO3[AAaHO JBYMs TOYEUYHBIMH 3apsiiaMH U, HaXOIMIIUMHCSA Ha
paccTosHHM JApYr oT Apyra. OmpenenuTs HAIPSHKEHHOCTh IMOJI B TOYKE, YAAJIEHHOM OT HEepBOTrO 3apsia Ha W OT
BTOpOTO HA .

[IpuMepHBIE BOPOCHI MO 3aIUTE KOHTPOJBHBIX PadoT:
Komnerenuua OIIK-1:

. Kakne ocHOBHEIC 3aKOHBI W SIBJIICHUS HCIIONB3YIOTCS B TaHHOH 3amade?
. KakoB ¢msuueckwii cMbica 3agayun?

. Pacckazate xox pemeHuns 3amayn.

. [louemy mpu pemieHnH 3a1a4y UCHOIB3YeTCs ompeneneHHas popmymna?
. Kak BeiOmpaercs ¢opmyna mis permeHus 3agadn?

. MosxxeT 5mu OBITH Apyroe pemieHue 3aaadu?

. MOXHO 1T MHTErpalbHOE pellieHne 3aa4l 3aMEHUTh AU PepeHaIbHbIM?
. Kakue mozmenu ncnomis3ytoTcss MpH peleHuy 3a1aqu’?

. Kakue nomymienus crenaHsl Ipy pelIeHU 3a1adn’?

10. Kakas pa3aMepHOCTh NPUMEHEHA MPU PEeUICHUH 3aJauu?

11. MoxHO 51 pemuTs 331a4y B Apyroil cucreme, Hanpumep CI'C?

O 001N N WK —

[TpumepHbIe PAKTUYECKHE 3a/1au (3a/1aHKsI) U CUTYalluu
Komnerenmusa OITK-1:

lcemectp:

I. Kamens OpolneH BepTHKAaIBHO BBEPX C HadyajgbHOM CKOpocThio . Ilo mcTeueHHH, Kakoro
BPEMEHHM HaxoAuTcs Ha BbicoTe ? Hailitu ckopocTs kamMHS Ha 3Toi BbIcoTe. CONPOTHBIEHHEM BO3AyXa
npenebpeus. [IpuHATH .

2. Ilo pyre OKpYKHOCTH pajMycoOM  JIBUXKETCS TOuka. B HEKOTOphII MOMEHT BpeMeHH
HOpPMaJIbHOE YCKOPEHHE TOYKH ; B 3TOT MOMEHT BEKTOPHI IOJHOTO M HOPMAJIBHOTO YCKOPEHHH 00pa3yloT yroi
Haiitu ckopocTh ¥ TaHT€HLIMANBHOE YCKOPEHUE TOYKHU.



3. Teno, OpouieHHOe ¢ GAallHU B TOPH30HTAIBHOM HAITPABJICHHH CO CKOPOCTHIO , yIajo Ha 3eMIIO
Ha paccTosHUU S (OT OCHOBaHUM OAIlIHK) B/IBOE 00JIbIIeM BbICOTHI h Oamnu. Haliti BeicoTy GaniHu.

4. Jluck paguycoM BpalaeTrcs COrJacHO ypaBHEHUIO , TAe , , . OmpenenuTs TaHTeHIMAJIbHOE,
HOpPMAaJIBHOE U MIOJHOE a, YCKOPEHHUSI TOYEK Ha OKPY>KHOCTH JUCKA [l MOMEHTa BPEMEHU .

5. Bunr aspocaneii Bpamaetrcst ¢ yactotol . CKOpOCTh MOCTYMATEIBHOTO JBMIKEHUS a’pOCaHei
paBHa . C KaKoi CKOPOCTBIO U ABMKETCS OAMH U3 KOHILIOB BHHTA, €CIH PaJUyC BUHTA PaBEH .

6. Omnpenenuth naBieHus pl u p2 rasza, cogepkamero N = 109 monexynr u umeromero oosemM V
=1 cMm3, npu Temneparypax T1 =3 Ku T2 = 1000 K.

7. Kakoit o0peM V 3aHmMaer cmech a3ora Maccod ml = | kr u remmst maccot m2 = 1 kxr mpu
HOPMAJTBHBIX YCIOBHSX?

8. B 6ammone BMectuMocThi0 V = 15 11 HaxomuTcst cMech, coaepkamas ml = 10 T Bomopoaa, m2
= 04 r BogstHOTO Mapa 1 m3 = 60 r okcuma yriepoaa. Temmneparypa cmecu t = 27°. OnpeneuTh AaBicHHE.

9. Kakyio yckopstonryto pa3HoOCTh moTeHIHManoB U JOMKEH  MNPOWTH  DJIEKTPOH, YTOOBI
MOJYYHUTh CKOPOCTH L = 8§ Mm/c?

10. 3apsi paBHOMEPHO PACIpPE/CNiCH MO0 OSCKOHEUHOW IUIOCKOCTH C MOBEPXHOCTHOW IUIOTHOCTBHIO
o = 10 uKn/mM2. Omnpenenute pasHOCTh IOTEHIMAIOB JBYX TOYEK IOJSI, OJHA M3 KOTOPBIX HaXOIMTCS Ha
IJIOCKOCTH, a Apyras yJajleHa OT Hee Ha paccTosHue a = 10 cM.

11. K 6arapee ¢ DJIC ¢ = 300 B BkiIto4eHBI /Ba IIOCKUX KOHIeHcaTtopa eMkocTssMu Cl = 2nd u
C2 = 3n®. Omnpenenuth 3apan Q u HampspbkeHue U Ha MacTMHKaX KOHJAEHCATOPOB MPHU MOCIEAOBATENBHOM M
TapajuIeIbHOM COSINHEHHSX.

12. Ha xonmax memnoro mpoBoma anuHOH | = 5 M momgmepkuBaerca Hampspkeame U = 1 B.
OmnpenenuTs MIOTHOCTH TOKA j B IIPOBOJIE.

13. IIo TOHKOMY HPOBOJAHMKY, U30THYTOMY B BHJIE€ IIpa BUJIBHOIO IIECTUYIOJIBHUKA CO CTOPOHOH a
=10 cm, nget Tok I = 20 A. OnpenenuTs MarHUTHYIO HHAYKIHIO B B IIeHTpe I1eCTUYTOJIBHUKA.

14. OOMOTKa COJIeHOMJa COAEPXKUT JiBa CJIOS, IUIOTHO IpPU VIEraloIUX JAPYr K APYTY BHUTKOB
mpoBona guamerpoMm d = 0,2 MM. OnpefenuTh MarHUTHYIO WHAYKIHIO B Ha ocu coyieHOWmIa, €CIU MO MPOBOJY
unet Toxk I = 0,5 A.

15. B ogHopogHom marHutHOM mone ¢ uHaykuued B = 0,01 Tn nomemeH npsMoil IpOBOJHHK
mmHOW 1 = 20 cMm (momBojsmue mpoBoaa HaxonsaTcs BHe moist). Ompenmenuts cwry F, nmeificTByromryro Ha
MPOBOJIHUK, €CITH 1O HeMy TedeT ToK I = 50 A, a yrom ¢ MeXIy HalpaBICHHEM TOKa M BEKTOPOM MAarHUTHON
HHOYKUUU paBeH 30°.

16. Pamxka ¢ Tokom I = 5 A comepxkut N = 20 BUTKOB TOHKOTO mpoBojaa. OmpenenuTs MarHUTHBIN
MOMEHT pm paMKH C TOKOM, €Cid ee miomans S = 10cm2.
17. ITo Butrky pammycom R = 10 cm Ttewer Tox I = 50 A. Burok momemieH B OZHOPOIHOE

MarHuTHoe mojie (B = 0,2 Tm). Onpenenuts MOMEHT cuibsl M, neifcTByromed Ha BHTOK, €CITH IUIOCKOCTh BHTKA
cocTaBJigeT yroa ¢ = 60° ¢ TMHUAMU UHAYK “[IUH.

18. IIpoToH BieTEN B MAarHUTHOE IOJ€ MEPIEHAUKYISIPHO JUHHUSIM HHAYKIUHM U ONHCAl Iyry
paanycoMm R = 10 cMm. Onpenenuts CKOpOCTh L IPOTOHA, €CJIM MarHuTHast uHAyknusa B =1 T
19. Paguyc BTrOporo temsHoro konsia HetoroHa B oTpakeHHOM cBere r2 =0,4 mm. Onpenenurts

panuyc RKpHBHM3HBI IUIOCKOBBIIMYKIOH JIMH3BI, B3STOW ISl ONbITA, €CIM OHAa OCBEIIACTCS MOHOXPOMAaTHYECKUM
CBETOM C JUTHHOH BOJHBI A = 0,64 MkM. [125 MM]

20. Ha nmmactuny ¢ mensto, mmpuHa Kotopod a= 0,05 MM, mnmagaeT HOPMaJbHO
MOHOXPOMATHYECKHA CBeT ¢ JiuuHOM BoA—HBI A = 0,7 mkMm. OmpenmenuTs Yroa ¢ OTKIOHCHHS Iy4eH,
COOTBETCTBYIOIINNA IEPBOMY AU(PAKIHOHHOMY MAKCUMYMY.

21. JludpakionHas penieTka, OCBEIICHHAas HOPMAJBHO IMaJaloliM MOHOXPOMATHYECKAM CBETOM,
OTKJIOHSIET CIIEKTp TpeThero mopsaka Ha yron ¢l = 30°. Ha xakoit yroig2 OTKJIOHSIET OHAa CIEKTP YETBEPTOTO
nopsiaka?

22. VYron mpenomiieHust Jiyda B JKMAKOCTH 12 = 35°. Ompe—henuTh MOKa3aTelb NPEIOMIICHUS II
KUJIKOCTH, €CTIH U3BECTHO, YTO OTPAXKEHHBIH My4YOK CBETa MAaKCHUMAJIbHO MOJISPU30BAH.

23. Boruncnute 1yMHYy BOJHBI e Bpoiiis A Ayt 3J€KTpoHa, MPOIIEIIEro YCKOPSIONIYI0 Pa3HOCTb
norenuanos U = 22,5 B.

24. Boruncnute 1y BOdHEI Ae Bpoitns A, s MpoTOHA, ABHXKYIIErocst co CKOpocTeio v = 0,6 ¢

(¢ - ckopocth cBeTa B BakyymMe). OLCHUTH C TOMOINBIO COOTHOIICHHS HEONPENeNCHHOCTeH MHHUMAIBHYO
KHHETHYECKYIO SHEPTHi0 TminaieKTpoHa, IBIKYIIErocs BHYTpH chepudeckoit oomactu  auamerpom d = 0,1 Hm.

[IpuMepHBIil IepeueHb BONPOCOB K HK3aMEHY:
Komnerenmus OITK-1:
1 cemectp:

MexaHuka
1. MarepuansHas Touka. CucreMbl oTcueTa. KuHemaTuka IOCTYNATEIbHOTO — JIBUYKEHUS.
Tpaextopus. ITyre. CpenHsist ckOpocTb. MrHOBEHHAs! CKOPOCTb.



2. Cpennee yckopeHue. MrHOBEHHOE ycKopeHue. KacaTenbHOoe M HOpMajdbHOE YCKOPEHHE.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE JIBHKCHUE.

3. JlBrxeHue Teia, OpOLIEHHOTO IMOJ| YIJIOM K TOPHU3OHTY.

4. Bunbl B3aumopeiicTBuii B npupone. XapakTEpUCTUKH HEKOTOPBIX CHJI: CHJIa TSDKECTH U BeC
TeJIa, CUIIBI TPEHUS U YIIPYTOCTH.

5. Iepssrit 3akon HetoTona. MHepunansHble cucTeMsl oTcueTa. IIpumepsl.

6. Bropoit 3akoH Hrtorona. uddepennmansHas ¢opma Broporo 3akoHa Hprorona. Tperwid
3akoH HetoTona. I'pannier npuMeHnMocTy 3akoHOB HetoToHa. CliojkeHne cuil.

7. OnpeneneHne MeXaHWYECKOH paboTel (TMOCTOSHHON W MeHsomieiicsi) cumel. [padugeckoe
MIpeaCTaBICHUE PaOOTHI.

8. Kunernueckas sHeprus. CBsizb KHHETHYECKOW dHEpTHH ¢ paboToit. [Ipumepsr.

9. KoncepBatuBHbie cuibl. [loteHnmansHoe mone. [ToTeHnnaapHas dHEPTUS M €€ CBSA3b ¢ pabOTOM.
[ToTeHnuanbsHas 3HEPrHs TeJIa B MOJIE TSHKECTH 3eMIIH. DHEePrus CoKaToN MPYKUHBL.

10. MexaHuueckasi SHEpIrus. 3aKOH COXpaHEHHsI MEXaHU4eCKOH SHepruu. [Ipumepsl.

11. Kunematyka BpaliaTelbHOIO JBHMXKEHHUS. YITIOBOE IEpEeMEICHME, YIIoBas CKOPOCTb U YIJIOBOE
yckopeHue. BekTopHblii Xxapakrep BeanyrH. YacToTa M epHo BpaIIeHHS.

12. Omnpenenenne MoMmeHTa cuibl. [lnedo cuibl. OCHOBHOE ypaBHEHHE JAWHAMUKH BpaIaTeIbHOTO
JIBYDKCHUSL.

13. MoMeHT nHepnuu aOCOIIOTHO TBEPJOTO Tesa (BBIYMCICHWS MOMEHTOB MHepUnH). PU3N4ecKui
cMbIC]I MOMeHTa uHepuuu. Teopema llTeitHepa.

14. OmnpeneneHre MOMEHTa UMITYIbca. 3aKOH COXpPAaHEHHS MOMEHTA MMITYNbca. [IpuMepsl.

15. Kunernueckas sHeprusi Bpamaromerocs tena. Pabota mpu BpammaTeIbHOM JBIKCHUH. DHEPTH
KaTSIIEerocs IUITHHIPA.

16. IMoctynater Dinmrerina. IIpeoOpazoBanus Jlopenna. CraenctBusi u3  mpeoOpa3oBaHU
Jlopennia. OTHOBPEMEHHOCTb.

17. Cnenctus u3 npeobpazoBanuii JlopeHna. JIopeHIIEBO COKpallleHUe JUTUHBI.

18. Cnenctus u3 npeobpasoBanuii Jlopenna. 3ameienne BpemeHu. MHTepBai.

19. PenstuBuctckas aunamuka. PensituBucTckas macca. B3auMocBs3b SHEPIUU U MacChl.

TepMmonrHaMuka

20. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKONH TEOPUH MACAIBHOTO Tasa.

21. WneansHelii ra3. ['a3oBble 3akoHbl. YpaBHeHUe MeHneneeBa-Knaneiipona.

22. 3akoH MaxkcBemia sl pacrpeeIeHus] MOJIEKYN 10 CKOPOCTSIM.

23. Bapomerpuueckas Gopmyna. Pacipeneneaue Bonbimana.

24. Yucno creneneil cBoOozpbl. 3akoH bBonbliMaHa O paBHOpACHpEAENICHHH SHEPTHU IO CTENEeHSIM
CBOOO/IBI.

25. BHyTpeHHsisi sHeprusi upeanbHoro rasza. Pa0ora rasa npu pacmmpenuu. Pabora raza mpu
Pa3IMYHbIX Mpoleccax.

26. [lepoe Hawano TepmoanHaMuky. [IpuMeHeHWe TEpBOro Hayana TEPMOAWHAMUKH K
H30IIPOLECCaM.

27. TemnoemkocTs razoB. YpaBHeHue Maiiepa.

28. Kpyrosoii mponecc. OOpaTumelii, HeoOpaTuMmerid mponecc. Lukn Kapro u ero KII/.

29. CratucTHdeckre 3aKOHOMEPHOCTH pPacIpellesIeHHs] MOJEKyN Ta3a Mo o0beMy. DHTPOIHUS U ee
CTaTHUCTHUYECKOE TOJIKOBaHME. M3MeHeHue sHTponnu. PacueT M3MEHEHUs SHTPOIHH MIPH PA3INYHBIX MPOLECCAX.

30. B3aumopeiicTBue MONEKyll. YpaBHEHHME COCTOSIHMS peajbHOro rasa. M3orepmsel peanbHOro rasa.

BHyTpeHHss1 SHEPIUsI pEaJIbHOTO Irasa.

DIEKTPUYECTBO U MOCTOSHHBIN TOK

31. 3akon Kynona. IIpumenenue 3axoHa KynoHa B ciydyae HETOUEUHBIX 3apsKEHHBIX TEINl.

32. Onexrpuueckoe none. HampskeHHOCTh 3ieKTpocTaTHyeckoro noss. IIpuHIUN cynepno3uiuu.
CurnoBsle TMHUU.

33. CwMmemenne (MHAYKLOUS) 3JIEKTpocTaTudeckoro moist. IloTox BekTopa cmemenus. Teopema

Ocrtporpaackoro-I'aycca nmst anexkrpocratudeckoro mnois. Ilpumenenne teopemsr Octporpaackoro-Iaycca st
pacyera 3JIeKTpPOCTaTHIECKOTO OISl 0ECKOHEYHOH PaBHOMEPHO 3apsHKEHHON Cephl.

34. Teopema Octporpanckoro-l'aycca Ais 3JEKTPOCTATHYECKOTO TTOJIA.

35. [Ipumenerne Tteopemsl Octporpanackoro-l'aycca mas pacuyera 3JIEKTPOCTATHYECKOTO IO
0eCKOHEYHOH PaBHOMEPHO 3apsKEHHOM MIIOCKOCTH.

36. Teopema OcTtporpanckoro-I'aycca st 9J€KTPOCTATHUECKOTO TOJIS.

37. [Mpumenenne Teopembl Octporpagckoro-l'aycca st pacueTra SJIEKTPOCTATHYECKOTO OIS
OeCKOHEYHOI paBHOMEPHO 3apsKEHHOTO LIapa.

38. PaGota cmi 37EKTPOCTATHYECKOTO TMOJIA 10 TMEpPEeMEIICHUI0 3apsiaa. [lupkynmsamust BekTopa

HaIMPs)KEHHOCTHU DJICKTPOCTATUYCCKOIO MOJIA.
39. HOTGHHI/IEU'I QJICKTPOCTATUYCCKOI'O IOJIA. 9KBHHOTCHHI/I3J’IBHLI€ MOBECPXHOCTH.



40. B3auMocBsI3p HaNpsHKEHHOCTM M INOTEHLUana. B3auMHOE pacoloKEeHUE CHUIIOBBIX JIMHUM M
SKBUIIOTCHIIUAJIBHBIX [IOBEPXHOCTEH.

41. Buppl auanextpukoB. Bekrop nossipusanun. Jusnekrpuueckas BOCIPHAMYUBOCTD

42. DJeKTpuYecKkoe Noie B JUIJIEKTpuKke. Jludjekrpuueckass NPOHHLIAEMOCTh W €€ CBs3b C
BOCTIPHUMYHUBOCTEIO.

43. [TpoBosHUKM B 3nekTpocTaTudeckoM Tmojie. KoHaeHcaTophl. DJIEKTPOEMKOCTh  ILIOCKOTO
KOH/JICHCATOpa.

44, DHeprust CUCTEMbI 3apsI0B. DHEPIUs IEKTPOCTATUICCKOTO OIS,

45. XapaKTepuCTUKH TOCTOSTHHOTO ToKa. [ImoTHocTe TOKa. 3akoH Oma B auddepeHmmanmbHON
¢dopme. ConpoTHBICHNE IPOBOTHUKOB

46. 3akon Oma ays ygacTKa LEMHd W AJIS MOJHOW IeTd. DJIEKTPOABIKYIAs CHIIa HCTOYHUKA TOKA.

47. IIpaBuna Kupxroda mist pacyera 3JCKTPHUCCKUX ICTICH.

48. Pa6ota u MorHOCTh TOKa. 3akoH Jxoyms-JIeHra.

49. Krnaccuueckast Teopus 371€KTpONPOBOAHOCTH.

Bomnpocs! k 3agery OIIK-1

2 cemectp

MaruuTHoE nose

1. HanpspxkerHocTs MarHuTHOTO Tmoisi. 3akoH buno-Caapa-Jlammaca. Ilpumenenne 3akona buo-
Cagapa-Jlamtaca amst pacdera WHIYKIIMA MarHUTHOTO ITOJIsI 6ECKOHEYHOT0, TIPSIMOTO TIPOBOTHHUKA C TOKOM.

2. 3aKOH TONHOTO TOKa (TeopemMa O IHPKYSIIAHA BEKTOpa WHAYKIWA MAarHUTHOTO TIOJIS).

[IpuMeHeHHe 3akOHAa IIOJHOTO TOKa IS pacdera Moyl OeCKOHEYHO [IMHHOTO coseHonga. IloTox BekTopa
MarHuTHO#M nHayknuu. Teopema OcTtporpaackoro-l'aycca st MATHUTHOTO TTOJISL.

3. Cuna Jlopenra. JIBuxkeHne 3apsHKEHHON YaCTHUIBI B MATHUTHOM moJie. Dddekr Xouia.

4. Cuna Amnepa. B3aumoneilicTBue napajuienbHbBIX TOKOB.

5. MarHuTHbIE MOMEHTBI 3JICKTPOHOB M aTOMOB. J[namarHetusM. MarHeTHKH.

6. Bekrop HamMarHWYeHHOCTH. MarHWUTHas  BOCHPUUMYMBOCTB. JlWMa-, mapa-MarHETHKH.
MarauTtHOe TI0JIe B BellecTBe. MarHuTHasI IPOHUIIAeMOCTh. DeppoMarHeTHKY.

7. SIBnenus saexkTpoMarHuTHOW MHAYKUMU. BeiBoa 3akona @apanes-Jlenua. IIpaBuio Jlenua.

8. Camounnykmusa. MHIykTHBHOCTh. VHAYKTHBHOCTH OESCKOHEYHO [UIMHHOTO COJICHOWIA.DHEPTHS
MarHuTHOTO 1oJis. OOBEMHAS TUIOTHOCTD SHEPTHH.

9. Cucrema ypaBHeHHI MakcBemra. 3HaueHHe Teopuu MakcBema.

a. Konebanus

10. l'apmoHnyeckre kosiebaHUS M UX XapakTepucTuku. KuHemaTWka rapMOHMYECKHX KoJeOaHWH.

Huddepennmanbioe  ypaBHEHHE  TapMOHMYECKMX  KoyieOaHuil.  OHeprus  rapMOHMYECKMX  KoyieOaHMi
(MeXaHMYECKUX U DJIEKTPUUECKHX ).

11. JuddepennnansHoe ypaBHEHHE TapMOHHMYECKHX KoJIeOaHUH TPYKMHHOIO U (HU3UYECKOrO
MasTHUKOB. [lepron koie6aHui 3TUX MasTHUKOB.

12. lapmonnveckue konebaHus B KonebareabHOM KoHType. @opmyna Tomcona.

13. JuddepenunansHoe ypaBHEHHE 3aTyXaloOlIUX MEXaHHMUECKHX M 3JIEKTPUYECKHX KoyieOaHWUH.
JlorapupmMuveckuii AEKPEMEHT 3aTyXaHHS.

14. HduddepennnansHoe ypaBHEHHE BBHIHYKICHHBIX MEXaHHUECKMX KOJeOaHWHA W €ro peIIeHHE.
Pe3onaHCHBIE KpUBEIE.

15. Ilepemennsiii Tok. IlosHOE compoTuBiIeHHE Lenu nepeMeHHOro Toka. llocimenoBaTensHOE U
MapajuieNbHOe COeANHEHHE.

16. Croxenre Koje0aHMH OJHOTO HAalpaBJICHHs OJMHAKOBOH 4acTOThl. BeKTOpHbIE auarpaMmbl.
Crnoxenue kojebGaHWii OAHOro HampapieHusl. bueHus. CroxeHHe B3aMMHO TEPHEHIUKY/ISPHBIX KOJIEOAHHH.
Ouryps! JIuccaxy.

17. BonHoBBIe mponiecchl. IlpononbHble W IONepedHble BOJHBL. YpaBHEHHE Oerymield BOJIHBI.
BonnoBoe ypaBHeHue. BonHOBoM nmakeT. I'pymnmnoBas CKOpOCTb.

a. BomHoBast n kBaHTOBast onThka. KBaHTOBas MexaHnka

18. ONEeKTPOMarHUTHbIE BOJIHBL. XapaKTEPUCTHUKU CBETOBBIX BOJH. HTEHCHUBHOCTH CBETOBOM
BOJIHBI.

19. KorepenTHOCT  CBeTOBBIX BONH. MHTepdepeHIuss cBeTa OT JABYX  HCTOYHHKOB.
WHTepdhepeHInOHHbBIE YCIOBHS AL Pa3HOCTH (a3 U pa3sHOCTH XOAaA.

20. Meroapl HabmoaeHus uHTepdepenuu ceera (bunpusma dpenens, onbiT KOHra)

21. WurepdepeHuns B TOHKUX TUICHKAaX. BbIBOX (OpMyIbI JUIS ONTHYECKOH Pa3sHOCTH XOja Jiydeil B
TOHKOMH IJICHKE.

22. Bunbl audpakiuu. [puHuun [oiirenca-®penens. Meton 300 ®@penens. Judpaxuus cBera Ha
KPYIJIOM OTBEPCTHH, OT KPYIJIOTO JIMCKa, HA Y3KOH I1enu, Ha qu(paKInOHHOM peneTke.

23. Judpakuust peHTreHoBckuXx Jsydeil. YcnmoBue Bymbda-Bporros. [Ipumenenwe nudpaxuuu

PEHTTCHOBCKOI'O U3JTyUCHUS.



24. EctecTBenHsIii 1 momspu3oBaHHBIA cBeT. 3akoH bpioctepa. 3akoH Mamoca. Ilomspuzarus
CBeTa IpH ABOHHOM JrydenpenomieHuu. [uxpousm. IIpusma Huxona. Ontudeckas akTUBHOCTD BEILIECTBA.

25. XapakTepuCTHKH TeIJIOBOro wu3iaydeHusi. 3akoH Kupxroga. 3akon Credana- bombsimana.
3akon cmemenus BuHa. 3akon Panes —/[xunca. YibrpadwuoneroBas kartactpoda. dopmyna Ilnanka. 3akoHsl
TEIUIOBOTO M3TYYEHHUS U MX MoydeHne u3 popmyisl [lnanka.

26. 3akonbl (orodddexra. BombrammepHas xapakrepucTuka (POTOTOKA.  3alep KUBArONIMNA
noreHnuan. Tok Hacwimenus. Pabora Bbixoma. YpaBHeHwe OiHmTelHa 11 (oroddpdexra. Kpacnas rpanuma
¢doroaddekra.

217. ®otonsl. JlaBrienue cera . Dpdext Komnrona. KopmycKynsapHO-BOTHOBOW Ayan3M CBETA.

28. OmnsiT Pesepdopna. [ToctymaTsr bopa.

29. KopnyckynsipHo-BOIHOBOH Jyau3m BELIECTBA. Jnuna BOJIHBI ne-bporins.

9KC1’[epI/IMeHTaJ'IBHI)Ie J10Ka3aTCJIbCTBA BOJTHOBBIX CBOMCTB qacTun.

3. TecToBble 3agaHns. OueHka Mo pe3yJbTaTaM TeCTHPOBAHMS.

3.1. [IpumepHbIe 3aaHusl TecTa

3amanue 1 (OIIK-1)

BribepuTe npaBUIBHBIN BapHaHT OTBETA.

VYcnosue 3amanus: [locnenoBaTenbHOCTh B MOPSAKE BO3pACTaHUS paauyca
1: anexkTpoH

2: sapo aToma
3: atoM

4: Monexyna

3amanune 2 (OIIK-1)

[MocnenoBaTenbHOCTh B MOPSIIKE BO3PACTAHHS JUTUTEIBHOCTH
: HC

: MKC

1 MC

c

: MUH

: yac

3aganue 3 (OIIK-1)
Ha pucyHke BEeKTOp MIHOBEHHOM CKOpPOCTH TOUYKU IIPH €€ JBMXKEHUH 1O KpuBoil AB aTo0:

1. Bekrop 1
2. Bexkrop 2
3. Bekrop 3
4. Bexrop 4
5. HeT NMpaBUJILHOTO OTBETa

3ananue 4 (OIIK-1)

VYKka3aTb MpaBUIbHBIN OTBET

Hukn Kapho:

1. CocTouT M3 ABYX M30TEpM M ABYX H300ap
2. CocTouT U3 ABYX M30XOp M JIBYX M300ap
3. CocrouT W3 OBYX M30TEPM H ABYX aamadat
4. DTO KpyroBoil mporecc

3amanue 5 (OIIK-1)

ITocnenoBaTeabHOCTh B MOPSIKE BO3PACTAHUS IUTSIBHOCTH
ITocnenoBaTeabHOCTL B MOPSIKE BO3PACTAHUS

1: mlla

2: I1a

3: klla

4: MIla

3amanue 6 (OIIK-1)

VYkazaTb NpaBUIIBHBIA OTBET

Hukn Kapno:

1. CocTouT U3 ABYX M30TEPM M JBYX H300ap



2. CocToONT U3 JBYX M30XO0p W ABYX H300ap
3. CocTouT M3 ABYX M30TE€PM M IBYX aauadat
4. DTO KpYroBoil mpolecc

3ananue 7 (OIIK-1)

[MTocenoBarebHOCTH B MOPSIIKE BO3pacTaHHs TBEPIOCTH MaTepuaia
: map

: )KUIIKOCTD

: CTaNb

: anMas

: HAHOKOMITO3UTHBIC METaJUINYECKHUE MOKPBITHS

DB W=

3ananue 8 (OIIK-1):
CoOTBETCTBHE MEXAY BUIAAMH KOJIeOaTEIbHBIX CUCTEM M UX IEPUOJaMU
IIpy>XKUHHBIH MasTHUK

Du3nuecKuil MasTHUK
KomnebarenbHprii KOHTYD

MaremaTHYeCKUH MasTHUK

3amanue 9 (OIIK-1):

BBecTu npaBuIIBHBIM OTBET C KJIABHATYPbI

[TepBuuHass oOMoTka TpaHcpopmaropa umeer ®@1=10000 BHTKOB TpoBOJAa W BKIIOYEHa B CETh
nepeMeHHoro toka ¢ HampspbkeHueM U1=100 B. Uwncio BUTKOB BTOPHYHOI OOMOTKH 2, €CIIM €€ COIPOTHBIICHHUE
r=1 Owm, Hanpspkenne Ha koHnax U2=4 B, a cuna Toka B Heii [=1A, OyzneT paBHO:

3amanne 10 (OK-1):

YkazaTb NpaBUIIBHBIA OTBET

3aKoH COXpaHEHHS DIEKTPHUCCKOTO 3apsa:

1. B 3aMKHYTOH CHCTEME SHEprus 3apsa0B OCTAETCS MOCTOSHHOM

2. B M1000H DJIEKTPUYECKH M30JMPOBAHHON CHCTEME CyMMa 3apsIOB OCTAETCs MOCTOSIHHON
3. B MHEPLMAIBHBIX CHCTEMax OTCUeTa CyMMa 3apsiIoB OCTAeTCs MOCTOSHHON

4. 3apszl CUCTEMBI HE 3aBHCHUT OT CKOPOCTU €€ JIBHIKEHHUS

3aganue 11 (OIIK-1):

VYKka3aTb NmpaBUIbHBIN OTBET

Cuia, IEeHCTBYIOIIAs Ha 3apsill, ABMXKYLIUICS B MArHUTHOM IIOJIE,
1. oOpaTHO MPOIOPIOHAEHA €r0 CKOPOCTH

2. HE 3aBUCHT OT €0 CKOPOCTH

3. TpomOpIMOHANFHA KBAagpPaTy €ro CKOPOCTH

4. TpsMO MPOTOPUHOHATBHA €T0 CKOPOCTH

3amanue 12 (OIIK-1):

VYKakuTe NpaBUIIbHBII OTBET

JU3IIeKTpuK oTiIM4aercs OoT IMPOBOAHUKA TEM, YTO

1. B HEM He BO3ZHMKAET pa3JeleHUs 3aps0B B JIEKTPUUECKOM IOJIE
2. OH COCTOUT U3 HEUTpPAJbHBIX MOJEKYJ, a MIPOBOJHUK U3 HOHOB
3. OH He OKa3bIBaeT BIMSHUE Ha BHELIHEE AJIEKTPUUYECKOE I0JIe

4. B HEeM NIPAKTUYECKH HET CBOOOIHBIX JIEKTPOHOB

3amanue 13 (OIIK-1):

YkazaTb NpaBUIIBHBIA OTBET

Hucnepcust ceera - 3T0

3aBUCHMOCTH IOKA3aTeNs MPEJIOMIICHHUS BEIECTBA OT YaCTOTHI CBETA
3aBHCHUMOCTH TTOKa3aTessl MPEJIOMIICHHS OT BEIeCTBa

3aBUCHMOCTH ()a30BOM CKOPOCTH CBETOBBIX BOJH OT YaCTOTHI CBETA
3aBUCHUMOCTb CKOPOCTH CBETa OT CPEeIbl

HET BEPHOIo OTBETa

MIE S

3amanue 14 (OIIK-1):



Vka3aTh NpaBUIBHBIA OTBET

TeroBoe M3IydeHUE COBEPILACTCS

3a CYET PHEPrUH, BBICISAIOMIENHCS NPH XUMHUYECKON peakiuu
3a CYeT BHYTpPEHHEH 3Hepruu Tena

3a CYET DHEPIHU BAJICHTHBIX JJIEKTPOHOB

3a CYeT JIIOMUHECLEHIINH 3JIEKTPOHOB

HET MPABUIIBHOIO OTBETA

SNk W=

[TomHBIN KOMITIEKT TECTOBBIX 3aJaHWN B KOPIOPAaTUBHON TecToBoM obomouke ACT pa3melieH Ha cepBepe
YUT ABIVYIIC, a takxe Ha caiite YHuBepcurera B paszgene CHO JIBI'VIIC (oOpa3oBaTenbHas cpeaa B JTUYIHOM
KaOMHETEe MPeToJaBaTes).

[TonHBIH KOMIUIEKT TECTOBBIX 33aHUI B KOPIIOPaTUBHOM TecToBOM obonouke ACT pasmemnieH Ha cepBepe
YUT ABIVYIIC, a takxe Ha caiite YHumBepcurera B pazaene CHO JIBI'VIIC (oOpa3oBaTenmbHas cpefa B JTUIHOM
KaOHMHETe MPEero1aBaTes).

CootBercTBHe MeXOy OanbHOW CHCTEMOW M CHCTEMOW OICHMBAHUS 110 pE3yJibTaTaM TECTUPOBAHUS
YCTaHABJINBAETCS IOCPEICTBOM CIICAYIOIIEH TaONUIbI:

OOBexT [Toxaszarenu OreHka YpoBeHb
OLIEHKU OIIEHUBaHUS pe3y/IbTaToB
pe3yNIbTaToOB 00yJYCHHUS 00y4eHus
OOyyaromuiics 60 GaoB M MeHee «HeynoBneTBOpUTEIEHON Huskuit ypoBeHb
74 — 61 GamuioB «YIOBIIETBOPUTEIIEHO IToporoBelii ypoBeHb
84 — 75 Gannos «Xopomo» IToBbIIIeHHBIN YPOBEHB
100 — 85 Ganos «OTINYHOY Beicokuii ypoBeHb

4. Ouenka oTBeTa o0ydalIierocsi Ha BONPOCHI, 3aAavyy (3aJaHue) IK3aMEHAIMOHHOIO OuJieTa,
3a4yeTa, KYpcoOBOro NpoeKTHPOBAHMS.

OI_IGHKEI OTBE€Ta 06yqa10mer0csl Ha BOIIPOCHI, 3a1a1y (3az[aHHe) 3K3aMCHAIlMOHHOI'O 6I/IJ'ICTa, 3a4ycra

DneMEeHTHI OLIEHUBAHUS CopeprxaHue MIKaIbl OLCHHBAHUS
HeynosnerBopurens | YinoBnerBopurenb Xopomio OTan4HO
He 3aureno 3aureHo 3aureHo 3auTeHo
CootserctBue otBeToB | [TomHOE 3HaYNTEIRHBIC HesnauntensHbIC [MomHOE
(bopMyTpoBKaM HECOOTBETCTBHUE 10 MOTPEITHOCTH. MTOTPEITHOCTH. COOTBETCTBUE.

BOTIPOCOB (3aJaHMi) | BCEM BOIIPOCAM.

Crpykrypa, [omaoE 3HaYuTENEHOE Hesnaunrensaoe CootBeTcTBHE
IIOCJIC/IOBATEILHOCTD M | HECOOTBETCTBHUE HECOOTBETCTBHE | HECOOTBETCTBHE KPUTEPHIO NIPU
JIOTHKA OTBETA. KPUTEPHIO. KPUTEPUIO. KPUTEPHIO. OTBETE Ha BCE
‘YMeHue 4eTko, BOIIPOCHI.

MOHSTHO, TPAMOTHO U
CBOOOIHO U3JIaraTh

3Hanue HopMaTuBHBIX, |I[lonHoe He3HaHME Hmerot MecTo HNmeroT MecTo ITonnoe
MIPAaBOBBIX JOKYMEHTOB | HOPMaTHBHOM 1 CYIIeCTBEHHEIE HECYIIIECTBCHHEIC COOTBETCTBHUE
M CHEIHATBHON TIPaBOBOM 0a3bl U VITYIICHUS VIIYIICHUST | JTAHHOMY KPHUTECPHIO
JTUTEPaTypHI CIIEAJIEHOM (He3HaHMe HE3HAaHHUE OTAEIBHBIX | OTBETOB HA BCE
JITEPATYPHI Oopiieit yacTu U3 | (EAMHUYHBIX) pabOT | BOMPOCHI.

JTOKYMEHTOB U 13 YKcia
[S1(S117:1) 185 ()7 00s13aTENBHOM
JIUTEPATYPHI TIO JIUTEPATYpPHI.
Ha3BaHUIO,

COJICPIKAHUIO U
T.J.).




‘YMeHue yBs3bIBaTh

YMenue cBsa3aTh

‘YMenue cBs3aTh

‘YMenue cBsa3aTh

ITonmoe

TEOPHIO C TMIPAKTUKOM, TEOPHIO C MPAKTUKONW | BOMPOCHI TEOPUU | BOIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCJIC B 00/IaCTH | pabOThI HE U TIPaKTHKH NPaKTUKH B JTAHHOMY KPUTEPHIO.
npodeccruoHaIbHON MIPOSIBIISIETCA. MPOSIBISIETCS OCHOBHOM Crnoco6HOCTh
paboThI peaxo. TIPOSIBIISIETCSL. HUHTETPUPOBATH
3HAHUSI U TIPUBJICKATH
CBEJICHMS U3
Pa3IMYHBIX HAYIHBIX
cep.
KauecTtBO 0TBETOB Ha Ha Bce OTBeTHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHBIE JIOITOJIHUTEIIBHBIE OoJTBIIYIO YacTh OTBETHI Ha Ha BCE
BOTIPOCHI BOTIPOCHI JIOTIOJHHATENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEJILHBIE
MIPeTIoIaBaTelsl JaHbl | BOIIPOCOB BOTIIPOCHI BOTIPOCHI
HEBEPHBIC OTBETHL. TperofaBaTess TperofaBaTes. MperoaBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIA OTBET Ha
JIOTIOJIHUTEIIBHBIE
BOIIPOCHI
MPEnoIaBaTeNs.

[Tpumeuanue: uroroBasi oleHKa (GopMHUpYeTCs Kak cpelHss apudMeTndeckas pe3ylbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




