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Conep:kanue:

]_ICJ'II/I 1 3aJJa4 OCBOCHUS JHUCIUIIIINHBI
Hepequb IIaHUPYCMBIX PE3YJILTATOB 06yquH;1 10 JUCHHUITIIMHE,

COOTHECEHHBIX C IJITAHUPYEMBIMHU PE3yJIbTaTaMU OCBOCHHUSI 00pa30BaTEIbHON

MIPOrpaMMBbI
Mecto aucuumiunsel B ctpykrype OOII cnenuanurer

O6beM AUCUMILTUHBI B 3a4€THBIX €IMHUIAX C YKa3aHUEM KOJIMYeCcTBa
aKaJIeMHUYECKHX, BBIJICJICHHBIX HA KOHTAKTHYIO pab0Ty 00ydaromuxcs ¢
npernojaBaTesieM (10 BUAaM y4eOHBIX 3aHATUI) U HA CAMOCTOSATEIbHYIO
paboTy 00yJaroIIXCst

Copep:xanue TUCHHUILIMHBL, CTPYKTYPUPOBAHHOE I10 pa3jiesiaM ¢ yKa3aHueM
OTBEZICHHOTO Ha HUX KOJHMYECTBA aKaAEMUYECKUX YaCOB U BUIOB yUEOHBIX
3aHATHI

Pa3ensl AUCHMILTUHBI U TPYIOEMKOCTh 110 BUAAM YIeOHBIX 3aHATHH (B
aKaJeMHUYECKHX 4acax)

Ounas popma 00ydeHus

3aounas popma 0O0ydeHus

Copep:xaHue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 10 pa3aenam
Copep:xaHue JEKIIMOHHBIX 3aHITUN

Copnepxanne 1a00paTOPHBIX 3aHATUN

Coneprxkanue NpakKTHUECKUX 3aHATUI

[lepeuenp yueOHO-METOAMUECKOTO 00ECIEUEHHUS Il CAMOCTOSTEIIbHON
paboTH OOYJAOIINXCSI IO JUCITUTIITMHE

Tembl KOHTPOJIBHBIX PabOT (pa3Aenbl TUCITUTUINHEI)

Tembl KypCcOBBIX TPOEKTOB/KYPCOBBIX paboT

MeTtoaudeckue ykazaHust sl 00y4aroIuXcsl IO OCBOCHUIO TUCITUTLIAHBI
OO6pa3oBaresbHbIe TEXHOJIOTHH

VYyebHo-MeToaNYeCKOe U MHPOPMAIIMOHHOE 00ecTIeueHre JUCITUTITMHBI
[lepeueHb OCHOBHOM U JOMOJIHUTENBHON Y4eOHOM IUTEPATYPHI,
HEOOXOAMMOM I OCBOCHHUS AUCIUTUINHBI

[Tepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX TIPU
OCYILIECTBIEHUH 00pa30BaTEILHOIO MPOLiecca MO AUCIUILINHE, BKIOYas
nepevYeHb IPOrpaMMHOro 00eCIeueHH S

Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM CeTH
«UHTepHeT» (nanee — ceth «HTEpHETY), HEOOXOAUMBIX ISl OCBOCHHS
JTUCIUTLTAHBI

Onrcanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM s
OCYILIECTBIIEHUSI 00pa30BaTEIbHOIO Mpolecca M0 AUCHHUIIINHE

OcobeHHOCTH opraHu3anu 06y‘ICHI/I$I IO JUCHUIINIMHE AJ1 MHBAJIUA0B U JINI

C OIrpaHUYCHHBIMHA BO3MOXHOCTAMHU 3J0POBbA

Crp.
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18
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1. Iean n 3a7a4u 0CBOCHHUS JUCHHMILIHHBI
Heab y4eOHOIl  AUCHMIVIMHBI. HM3y4YeHHE OCHOB (yHIAMEHTaNbHON (u3nueckon
TEOPHH OT KJIACCUUECKOW MeXaHUKH HploTOHA 10 KBAaHTOBOM (U3MKU U (PU3MKH HJIEMEHTAPHbBIX
YaCTHUI], W3y4YeHHE COBPEMEHHOW OJKCIIEPUMEHTAILHOW (HU3UKH U METOJOB (PU3UYECKOTO
UCCIICJOBAHMS.
3agauu AUCHMILINHBI:

- YCBOEHHE OCHOBHBIX (PU3MUYECKUX SIBIECHUH U 3aKOHOB KJIACCHUYECKOH M COBPEMEHHOM
(bu3HUKY, METOIOB (PU3NYECKOTO HCCIICTOBAHUS;

- OCBOCHHUE IIPUEMOB M HABBIKOB IIOCTAHOBKM M PEUICHMsS KOHKPETHBIX 3a1ad U3
Pa3IMYHBIX pa3/ieioB (PU3UKHU, OPUCHTUPOBAHHBIX HA MPAKTUUYECKOE MPUMEHEHUE NPU U3yYCHUU
CIEIUAJIbHBIX JUCLMILINH;

- 03HAKOMJIEHHE CTYJEHTOB C COBPEMEHHOW HayuyHOH amnmapaTypod M BbIpabOTKa y
CTYJCHTOB HayajbHBIX HABBIKOB IPOBEACHUSA DKCIEPUMEHTAIbHBIX HAy4YHBIX MCCICIOBAHUMN
Pa3NIUYHBIX (PU3NYECKUX SBICHUH U OLEHKH MOTPEIIHOCTEH U3MEPEHUH.

2. IlepeyeHb NJAHUPYeMBbIX Ppe3yJabTATOB O0y4YeHUS] MO JAUCHHUILINHE,

COOTHECECHHBIX C INIAHUPYEMBIMH PE3yJbTaTaMHU O0CBOCHUS Oﬁpa30BaTeﬂbHOﬁ MporpaMmal

Bpe3ynbTaTeocBOCHUSIMCIMIUIMHEL  00yJaroIuiicst JOJDKeH o0najgaTh CleAYIOLMMU
KOMIIETEHIIUSMHU:
OK-1 - cnocoOGHOCTBIO K a0CTPaKTHOMY MBILIICHUIO, aHAJIN3Y, CUHTE3Y;
OK-3 - TOTOBHOCTBIO K CAaMOPA3BUTHIO, CAMOPEATN3aINH, HCIIOJIB30BAHUIO TBOPYECKOTO
HOTEHIHAIA.
BpesyabTaTeocBOeHUA AN CHUIIMHbIO0OYYAI0 LUK CS0JI7KEHOBJIAeThCJIe YO IIMHUpe
3yJAbTATAMHO0YYeHUANOAMCIMILINHE!
3HATh.
— OCHOBHBIE MOHSTHSA, 3aKOHOMEPHOCTH, 3aKOHBI U TeOpuH, u3ydaemblie B (uznuke(OK-
1);
— METOJIbl MATEMATHUYECKOTO OMUCaHus pu3nueckux siBieHuit u npoueccoB(OK-3);
yMeThb:
— QHAJU3UPOBATh PE3yJIbTATHI SKCIIEPUMEHTATIBHBIX U3MEPEHUI Mo PU3UKe, OOHAPYKUBATh
3aBUCHMOCTh MKy (usnueckumu BenmmunHamu (OK-1);
— IpPUMEHSTHh IOJyYeHHbIE 3HAaHUS MO (PU3MKe Ul PElIeHHs KOHKPETHBIX 3a7ay U3
pasubix obnacreit puznku(OK-3);
BJIAJETh:
- Merogamu pemeHus ¢pusnueckux 3anad (OK-1);
~ OCHOBHBIMM METO/IaMHU HAyYHOT'O MIO3HAHUS, UCIIOIb3yEeMBIMU B (pr3uKe: HaOI0IeHHE,
ornucanue, u3MepeHue, sxkcrnepument (OK-3).

3. Mecto gucuunjaunsl B crpykrype OOII cnennajaurera.

Hucuumuna b1.6.07 «®usuka» peanusyercs B paMkax 0yoka «/{uciuminHbny 0a30BOHYACTH.

JucnurumHaa Oazupyercs Ha pe3ynbrarax o0yueHus, MTOJTY4EHHBIX
BpaMKaXU3y4eHUACIEAYOMUX IUCIUAIUINH: «Pu3uka», «Marematuka», «XUMUA»U3 CPEIHEH
IIKOJIBI.



4, O0beM OUCHUILIAHBI

AKAACMHUICCKHUX 4YacoB,

B 3a4Y€THBLIX €JIMHHUIAX ¢ YKa3aHHEM KOJHYECTBA

BbIIEJICHHBIX HA KOHTAaKTHYI0 padory oOyuyawumuxcss ¢
npenojgasartesieM (Mo BUAAM 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4alomuxcs

®opma o0yueHust

Ounas

3aouHas

1

2

3

Tpya0eMKOCTb B 324€THBIX
eIMHUIAX:

1 cemecTp — 3 3.€.;
2 cemectp — 3 3.¢.;
3 cemectp — 2 3.¢.;
4 cemectp —4 3.e.
Bcero - 12 3.e.

1 cemecTp — 3 3.¢.;
2 cemectp — 3 3.¢.;
3 cemectp — 3 3.¢.;
4 cemectp — 3 3.€..
Bcero - 12 3.e.

AyIUTOPHBIX (BKJII0Yasi KOHTAKTHYIO pa0oTy o0y4alommxcsi ¢ mpenogaBaresieM) 4acoB (Bcero) mo

yueOHOMY ILIAHY:

Jlexmm (JI)

1 cemectp — 18 vacos;
2 cemecTtp — 18 yacos;
3 cemectp — 18 yacos;
4 cemectp — 18 gacos.
BCEro - /2 4acoB

1 cemecTp — 6 yacos;
2 cemectp — 4 vaca;
3 cemectp — 4 yaca;
4 cemectp — 2 vaca.
Bcero - 16 yacon

Jlaboparopusie 3ansaTus (JI3)

1 cemectp — 18uacos;
2 cemectp — 18 yacos;
3 cemectp — 18 yacos;
4 cemectp — 18 vacos.
BCero - /2 yaca

1 cemecTp — 2 4aca;
2 cemectp — 4 vaca;
3 cemectp — 4 yaca;
4 cemectp — 4 vaca.
Bcero - 14 yacos

[Ipaktuueckue 3anstus (113)

1- cemectp — 18 gacos;
2 cemectp — 18 yacos;
3 cemectp — 18 gacos;
4 cemectp — 18 gacos.
BCero - 72 yaca

1 - cemecTp — 4 gaca;

2 ceMecTp — yueOHbIM
NJIAHOM He nPedyCMOmpensl,
3 cemecTp — yueoHviMm
HJIAHOM He npedycMompensl,
4 cemecTp — 6 4acos.

Bcero - 10 yacos

CamocrosTensHas paborta
crynentoB (CPC)

1 cemectp — 54 yaca;
2 cemectp — 54 4acos;
3 cemectp — 18 yacos;
4 cemectp — 90 yaca.
Bcero - 216 yacos

1 cemectp — 96 yacos;
2 cemectp — 100 gacos;
3 cemectp — 100 yacos;
4 cemectp — 96 vacos.
Bcero - 392 yaca

DopmMa TEKYLIEro KOHTPOJIS:

KonTponbnas padora Nel cemectp - 2 cemectp — 1
Kontponbnast pabora Ne2 cemectp - 4 cemectp — 2
YeOHbIM NIAHOM
KonTponbnas pabora Ne3 Y cemectp — 3
He npedycmompenl
Y4eOHbIM NIAHOM
Kontponbnas padora Ned Y cemectp — 4
He npedycmompenl
®opMa NPOMeKYTOUHOM ATTECTALMU:
cemectp - 2 cemectp -2
OK3aMeHBbI cemectp - 4 cemectp - 4




3auer

cemectp — 1
cemecTp —3

cemectp — 1
cemecTp —3

3adeT ¢ OLEHKON

VueOHbIM NAAHOM
He npedycmMompeHbl

VueOHbIM NIAHOM
He npedycmompeHbl

KypcoBas pabota

VueOHbIM NAAHOM
He npedycmMompeHbl

VueOHbIM NAAHOM
He npedycmompeHbl

KypcoBoii mpoekt

VUeOHbIM NAAHOM
He npedycmompeHbl

VUeOHbIM NAAHOM
He npedycMompenvl




5. Conepmaﬂne AUCHUIIVINHBI, CTPYKTYPHPOBAHHOC€ 110 pa3iejaM ¢ YKA3aHUEM OTBCACHHOI'0 HA HUX KOJUIECTBA aKAIEMUIECCKUX
4acoB 1 BU/10B y‘leﬁHLIX 3aHATHH

5.1.Pa311e.]11,1 AUCHUIIJIMHBI U TPYAOEMKOCTH IO BUAAM y‘leﬁHbIX 3aHATHI (B AKAACMHUYICCKHUX qacax)

5.1.1. Ounas ¢popma o0yuyeHusn

PacnpeaesieHue Tpya10eMKOCTH pa3aesia (B 4yacax) 1o
Ne Paznen AucuMnaMHbI. s e .
e = 5 5 BHJaM y4eOHOil padoThI DopmMa TeKyl1ero KOHTPOoJIst
n/ (no cemecmpam) 5 e = o .
° g 2 = KOHTAKTHAas UNPOMEKYTOYHOMH aTTeCTAIIUU
n AR s al 2 CPC
& o J J3 3
1 2 3 4 5 6 7 8 9
1 | ®usnueckue OCHOBBHI MEXaHUKH.
MonekynsipHast pu3mka u 108 1 18 18 18 54 3auer
TEPMOTUHAMUKA
2 | DIeKTPHYECTBO U 108 2 18 18 18 54 KonTposnbHas pabora Nel
anektpomarHetusm. Konebanus. DK3aMeH
3 | Texunyeckas OIITHUKA 72 3 18 18 18 18 3ayer
4 | Bomubl. OnTuka. Ousuka
aTOMOB ¥ MOJIeKyJ1. Du3nka 144 4 18 18 18 90 Korpomsas paGora Ne2
OK3ameH
aTOMHOTO SJIpa.
Hroro: 432 72 72 72 216




5.1.2. 3aounas ¢opma o0yuyeHust

PacnpenesieHne TPy10eMKOCTH pa3aena

Pa3nesa aucuuMnInHbI. ] o .
Ne o = 3 5 (B 4acax) o BHAaM y4eOHOH padoThI ®opMa TeKyLIero KOHTPOJIsd U
(no cemecmpam) 5 a 3 .
n/n 2 S 2 z KOHTAKTHAs CPC NPOMEKYTOYHOIH aTTecTaluu
<
550 J 3 n3
1 2 3 4 5 6 7 8 9
1 | ®usndeckre OCHOBBI MEXaHUKH. Kontponbsnas padora Nel
MornekynspHas GU3NKa 1 108 1 6 2 4 96 3auer
TEpMOANHaAMHUKa
2 | DnexTpu4YecTBO U 108 5 4 4 ) 100 KonTponsnas pabora No2
anekTpomarneTusm. Konebanus. DK3aMeH
3 TexHudeckasl ONTHKA 108 3 4 4 - 100 Korponenas pabora Ne3
3auer
4 | Bomnbl. Ontrka. ®u3nka aTOMOB U 108 4 5 4 6 96 KOHTpOJ]SLHaﬂ pabota Ne4
MoJieKyJl. Pu3uKa aTOMHOTIO s/Ipa. K3aM€H
Hroro: 432 16 14 10 392




5.2.Coaep:xaHue TMCUMILUINHBI, CTPYKTYPHPOBAaHHOE 10 pa3jejiaM
5.2.1. Copnep:xaHueeKIMOHHbIX3aAHATHI

Ne

HaumenoBanuepa

3aeJIaJuCIHHUITIJIMHBI

Conep:xanue

2

3

DOHU3NIeCKHE 0CHOBBI MEXaHHUKH.

MonekynspHast pu3mrka u

TEpMOANHAMHUKaA

OneMeHThl KUHeMaTuKu Touku. Kunemartuka
BPALIATEIbHOrO ABWKCHHSA. DJIEMEHThI AUHAMUKH
yactui. Pabora. MomHocts. DHeprusi. 3aKoHbI
COXpaHEHUs B MEXaHUKE. 3aKOH COXpaHEHUs
UMITyJIbCa. 3aKOH ABM)KCHUS IIEHTPA HHEPIHHA. 3aKOH
COXPAHEHHUS PHEPI'HH B MEXaHUKE. DJIEMEHTHI
MEXaHHKH TBEpAOro Tena. Pabora BpamaTeabHOTO
JIBIKEHMSL. DJIEMEHTBI MOJIEKYJIIPHO-KHHETHUECKOM
TEOpPHH. DMIIUPUUYECKHE 3aKOHbI. Y paBHEHUE
COCTOSTHUS UeallbHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KUHETHUECKOU TEOPUU. DTIEMEHTHI
cratuctrdeckor ¢pu3nknu. OyHKINU pactpeeIeHusl.
BepositHOCTh 1 tykTyanuu. Pactipenenenme
Makcsemnna. Pactipenenenue bonbiiMana. DHTpomnust.
CratucTuyeckuii Bec. DJIEMEHThl TEPMOIUHAMHUKHU.
[IepBoe Hauano TepMOAMHAMUKH. DHTponus. Bropoe
Hayano tepmonuHamuku. [ukn Kapuo. KII. ®a3br.
®dazoBble niepexobl. PeanbHblil ra3. SABiaeHus
nepeHoca.

DNEeKTPUIECTBO U

QJICKTPOMAIrHCTU3M. Konebanus.

DIIEKTPUYECKOE MOJIE B BAKyyMe. DIEKTPUUECKOE
noJje B BeulecTBe. [I0CTOSHHBIN ANEKTPUYECKUH TOK.
3akonbl Oma u Jxoyng-JleHna B MHTErpanbHOU U
nmuddepernuanpaoit popmax. [Ipasmma Kupxroda.
MarnuTHOE 1osie. MarauTHO€E 10JI€ B BELLECTBE.
DneKTpOMarHuTHasi MHAYKIW. SIBIeHne
CaMOMHJIYKIIMH IIPH Pa3MBIKAHNU U 3aMBIKaHUU
3JIEKTPUUYECKON 1lenu. MarHuTHas SHEeprus.
YpaBHeHuss Makcsemia. BUXpeBoe aIeKTpuIecKoe
nosie. Tok cmemenus. CrcreMa ypaBHEHAN
MakcBesia B MHTETpaibHOU 1 quddepeHInaTbHON
¢dopmax. DnekrpoMarauTHoe nojie. duznka
MeXaHMYecKnx KojeOanui. Kunemarnka
TrapMOHHYECKUX KoeOaHmit. ['apMoHnYecKuit
ocIuuIATOp. JlMHAMIKA TApMOHUYIECKUX KOJIeOaHUH.
Pe3onanc. DnexTpoMaruuTHelie kKonebanus. Kontyp
Tomcona. BeiHyxeHHbIe KOJIeOaHHUs B KOHTYPE.
JuddepennunanpHple ypaBHEHHS U X PELICHHUS.

Texnuueckas onTuka

IIpeameTr onTHKU. 3aKOHBI TEOMETPHUICCKON OINTHKH.
[Ipuauun I'roiirenca-®Openens u depma. Mupaxu.
Pe¢pakuns. Cxopocts cBeta. OCHOBBI (pOTOMETpHH.
IIpunnuner ®epma u 3akoH oTpaxkeHus. lIpuHIMD
®epma u 3akoH TperoMiieHus. OCHOBHEIE 3JIEMEHTHI

OIITHYCCKHX I'€OJC3NIYCCKUX HpI/I60p0B.
KOHCTPYKTI/IBHLIC OIITHYCCKHEC OJICMCHTBI.
Bmyam,HHe U CBCTOIMPOCKIMOHHLIC OITUYCCKUEC
CHUCTCMBEI. HpCHOMHHIOH_[I/IC n OTpaxaromue

MOBEpXHOCTH. JIMHENHOE W YIJIOBOE YBEIMUYEHHE.
IIpemomiienne Jyda depe3 IUIOCKONAPAIIIECIBHYIO
miactury. Tunsl nuH3. [locTpoeHne m300pakeHUs B
IMH3aX, CUCTEMAax JIMH3 M IIJIOCKOM 3€pKaje.




UneanbHass  onTuyeckas  cucrema.  AOeppauuu
ONTUYECKUX  CHUCTEM. OJIEMEHTBl  JJIEKTPOHHOI
onTUKH. ONTHUYECKHUE HHCTPYMEHTBHI.

Bomael. Onruka. dusnka arToMOB 1
MoJIeKyJl. PU3HKa aTOMHOTO sIIpa.

ONeKTpoMarHuTHbIE BOJHBL. BoJHOBOE ypaBHEHHE.
®daszoBasi M TPYINIOBas CKOPOCTH. OHEPrUsl BOJIHBL
BonHoBble mpouecchl. CBET, KaK 3JIE€KTPOMarHUTHAs
BonmHa. Murepdepenuus csera. [dudpaxnus csera.
[Tonspuzanus ceera. Jucnepcus csera. [lornouienue
cBera. PaccesHue cBera. TemnoBoe H3IydYeHHE.
KsanToBas rumote3a. DorodnmekTpudeckuii 3 eKT.
®oronsl. JlaBnenwe cBera. Oddexkr KomnroHa.
KopnyckynspHo-BonHOBOM nyanu3Mm. l'unoreza ne
Bpoiins. CooTHomeHne HeoIlpeeleHHOCTeN
IefizenOepra. BosHOBBIE CBOWCTBA MHKPOYACTHII.
BonHoBass (yHKUHST M €€ CTaTUCTHYECKHH CMBICII.
Vpasuenus Illpeaunrepa. Yactuma B OJHOMEpPHOMU
MOTCHIMANBHON  siMe.  TyHHenbHBIH  3(QEKT.
lapmonuyeckuit  ocuwuiarop.  Teopus  aTtoma
Bogopoaa no bopy. Ctpoenue aroma. CrneKkTpaabHbIE
3aKOHOMEPHOCTH M3Iy4€HHs aToMa Bogopozaa. Teopus
Bopa. [Iloctynarer bopa. Omnbeitel  ®panka u
I'epua.Cnextp aroma Bomopoma mno bopy. Atom
BOJOpOAa B KBaHTOBOM MexaHuke. CruH. Ilpunumn
TOXKJECTBEHHOCTH B KBaHTOBOW mexaHuke. [Ipuniun
ITaymu. Pa3smep, cocTtaB M 3apsii aTOMHOIO spa.
MaccoBoe u 3apspoBoe umcna. JlepekT maccel U
SHeprus CBs3M Anpa. SnepHsle cuibl. Moaenu sapa.
PaZ[I/IoaKTI/IBHOG HU3JIydCHHUEC U €TI0 BHUIBIL. 3aKkoH
pannoakTUBHOrO pacnazaa. [lpaBuia cMemeHus.

5.2.2. Copep:xaHueadopaTopHbIX3aHATHH

HaumeHnoBaHuepa3e a i CIUIITHHBI

Copepxanne

2

3

Du3ryecKre OCHOBBI MEXaHUKH.
MounekyisipHast pu3rka u
TepPMOTMHAMUKA

MeTto/p1 00pabOTKH Pe3yNbTaTOB U3MEPEHHUN U OlleHKA
MOTPEIIHOCTEN

Hccnenopanre npsMOJIMHEHHOTO JBMKESHUS TE Ha
MpuMepe MalTuHbl ATByIa

W3mMepeHre CKOpOCTH MyJId ¢ IIOMOIIbIO
0a/UIMCTHYECKOTO MAasITHUKA

Omnpenenenre MOMeHTa HHepIUY MasTHHKa O0epOeka
Omnpe/eneHre MOMEHTa HHEPIIUY TeJl ¥ OI[eHKa
MOMEHTA CHJI TPEHUS

OmnpeneneHre QTUHBI CBOOOTHOTO MTpoOera MOJIeKy
OmnpeneneHre BA3KOCTH BO3LyXa METOJ0OM UCTCUCHHS
13 Kanuuisipa

Omnpenenenne oTHOIICHHs TerutoemkocTei raza Cp/Cy
o Merony Knemana-/lezopma

(DJICKTPUYECTBO U IJICKTPOMArHETH3M.
Kosnebanus.

DNeKTpOon3MepUTENBHBIE TPUOOPHI K METOIBI
ANEKTPUIECKUX U3MEPEHUS

MoienupoBaHue IEKTPOCTATHUECKOTO OIS
N3yuenue npolecca 3apsijia U pa3psiia KOHAEHcaTopa
MeToapI U3MEPEHUS AIEKTPHIECKOTO CONPOTHBIIECHUS
3akonsl Oma u Kupxroda

Ilenn mepeMeHHOTO TOKa. PeakTHBHBIE COPOTUBIICHUS
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OmnpeneneHre YCKOPeHUe CBOOOIHOTO MAACHUS TTPH
MTOMOIIY MATEMaTHYECKOT'0 MasTHUKA
OnpeeneHre MOMEHTa HHEPIUU (PU3NIECKOTO
MasTHUKA METOJIOM KoJieOaHu

Texandeckass ONTHKA

H3mepenne 0CBEIEHHOCTH TIOMEIICHHS

Onpenenenne GOKYCHBIX PacCTOSHUI U ONTHYECKON
CHUIBI JINH3

Omnpenenenne MoKa3aTess MPETOMIICHHS CTEKIIA
Pedpakuus cBera

W3yyeHne BUIUMOTO CBETa C IOMOLIBIO CIIEKTPOCKOTA
W3yuyenue teoponuta

Bomnuel. Ontuka. ®usuka aToMoB U
MoJieKyJl. PU3KMKa aTOMHOTO sIApa.

Judpaxiys 1a3epHOro U3aydeHus

Nzydenune nonsipuzanuu ceeta. 3akoHsl Mantoca u
Bbprocrepa

Wntepdepenuus ceera OT ABYX HCTOYHUKOB
JBynydenpenomiieHue. YeTBepTbBOIHOBAs (ha3zoBast
TTACTUHKA

Bremmwmit potosd et

Baytpennmnii gpotordpdexrt

dortoauon

5.2.3. Conep:xaHueNnpaKTHYECKUX3AHATHH

HanmenoBaHuepaszaea
AUCHMIIIMHBI

Coaep:xanue

1 2

3

1 Kunematnka mocTynarenbHOro ABHKECHUS MaTepUAIbHON TOUKH

Ddusnyeckre OCHOBEI
MEXaHUKH.
MoumnekynspHas Gu3uKa U
TepMOJIMHAMUKA

Y TBEPJOTO TeNa

Kunemartuka BpalaTeTbHOTO IBMXKEHHUSI MATEPHAIBHOM TOUKH U
TBEPJIOTO Teja

JuHaMuKa mocTynaTeabHOro ABMKEHUS MaTepHabHOW TOYKU U
TBEPJOro Teja

JlmHaMuKa BpaIiaTenbHOTO IBUKEHHSI MaTEpUaIbHON TOUKH T
TBEPJOrO Teja

3aKOHBI COXpaHEeHHUs

Komnoxsuym Nel. dusndeckne OCHOBBI MEXAHUKH.

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON TEOPHH T'a30B

OCHOBBI TEPMOJTUHAMHUKHI

Komnoksuym Ne2. MonekynsipHast pu3uKa 1 TEPMOAMHAMHKA

2 DJEKTpUUYECKOE I0JIE B BAKYyMe

SHCKTpI/I"IeCTBO nu

DIEKTPUIECKOE TT0JIC B BEIIECTBE

ITocTossHHBIN TOK

Konnoksuym Nel no teme: «eKTpUUECTBOY
PIIEKTPOMATHETU3M. MarsauTHOE T10JI€ B BAKyyMe

Konebanus. MarsuTHoOE II0JI€ B BEIIIECTBE

DNEeKTpOMarHuTHAs UHIYKIUS

lapMoHMUECKHE U ANEKTPOMArHUTHEIE KOJIeOaHUs
KomnokBuym Ne2 o teme «MarnutHoe nosie. Konebanusi»

3 OcHoBBI poTOMeTprH. 3aKOHBI OCBEIICHHOCTH.

Texuuueckass ONTHKA

OtpaxeHne 1 IpenoMIIEHUE CBETA.
ITocTpoenue u300pakeHus B JINH3aX U IIJIOCKOM 3€pKalle.
[IpenomiieHue jyya yepe3 II0CKonapaUIeIbHyO IIACTUHY,
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IpU3MY
Onrtuyeckne CUCTEMBI
KomnokBrym no Teme «OcHoBbl poTomeTpun. IlocTpoenue
n300paKeHus B TIMH3aX, IJIOCKOM 3€pKajie U ONTHYECKHX

cucTeMax»

Du3nvecKre OCHOBBI MEXaHUKH.
MornekynsapHas pU3MKa 1
TepPMOIMHAMUKA

y9e0HOH JIUTEPaTyphI
[ToaroroBka k 1a00paTOpPHBEIM

paboTamIio TemMam:

1. Metoapl 06paboTKH
pe3yIbTaTOB U3MEPCHUI U OI[CHKA
MOTPEIIHOCTEN

2. WccnenoBanue
NPSIMOJIMHEHHOTO JIBUKEHUS TEJT
Ha MPUMEpe MallIMHbI ATBY1a

3. U3mepenue CKOpOCTH ITyJIH C
MOMOIIIIO OATTUCTUYECKOTO
MasiTHUKA

4. OnpeneneHre MOMEHTA
uHepuuu MasitHuka O6epbexa

5. OmnpeneneHue MOMEHTa
WHEPIMH TENT U OIlEHKAa MOMEHTA
CHJI TPEHUS

6. OnpeneneHue JTUHBI
cBOOOJTHOTO TIpoOera MoJIeKy

7. Onpenenenue BI3KOCTH
BO3/yXa METOJIOM HCTCUCHUS W3
KaImuIspa

8. OmnpeniesieHue OTHOIICHUS
teroemMkocTeit raza Cp/Cy 1o
metony Kiemana-/lezopma

HO,Z[I‘ OTOBKaA K IMPAKTUYICCKUM

4 HuTepdepenius u nudpakitus cBeTa
Hucnepcus u noisipu3anys cBeTa
KBanTtoBas onrtuka
Bonnbl. Onrrka. ®usuka Kommoxsuym Nel mo teme: «Bomuer. OnTrka
ATOMOB  MoeKyL. DH3HKA 3J‘I§MCHTLI KBaHTOBOW (hm3uku. [[prHIINTT HEOTpeaeIeHHOCTH
IeiizenOepra
ATOMHOTO S71pa. KsanToBsie cocTostams. Y pasuenune llpeauarepa. Atom
Bogopoza. CepuaibHbIe 3aKOHOMEPHOCTH
Konnoxsuym No2 no teme: «KBaHTOBas, aTOMHAS U /IepHAs
¢buzukay
5.2.4. TlepeyeHb Y4eOHO-METOAMYECKOT0 0OOecneyeHHs A CAMOCTOSITeILHOMI
padoThbl, 00y4alOMIMXCH 10 AUCHUILIHHE
Ounas chopma ooyuenusn
HaumenoBanuepasaenaacuMIIMHbI YuebHo-
Ne Coaep:xanue
MeTOoIuYecKoe
o0ecneyeHune
1 2 3 4
1 [IpopaboTka KOHCIIEKTa JICKIIUK U

[11, [2], [4)-[71,
[11], [12], [17]
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3aHATUAM
[ToaroroBka K KOJJIOKBUYMY
IToaroroBka k 3auety

DJIEKTPUYECTBO U SJICKTPOMATHETH3M.
Konebauus.

IIpopaboTKa KOHCIIEKTA JICKITHH 1
y49e0HOH IUTEPaTypHI
[oaroToBka K 1abopaTOPHBIM

paboTam 1o TeMam:

1. DnekTpousMepUTEIIbHBIC
MPUOOPBI K METO/IBI
BIEKTPUUECKUX U3MEPEHUS
2. MonenupoBanue
AIEKTPOCTATHYECKOTO OIS
3. M3yuenwue mpoiecca 3apsijia u
paspsiaa KOHJIeHcaTopa

4. MeTo1bl U3MEpEHUs
3IIEKTPUYECKOTO
COINPOTHUBIICHUSA

5. 3akonsl OMma u Kupxroda
6. Llenn mepeMeHHOT0 TOKA.
PeakTrBHBIE COTPOTUBIICHUS
7. OnpeneneHue yCKOpEeHue
CBOOOJHOIO MaJACHUS IPU
MOMOIIM MaTEMATHYECKOTO
MasiTHUKa

8. OnpenenecHue MOMEHTA
MHepIUH (pr3nyecKoro
MasTHHKA METOJIOM KOJieOaHUH
IToaroToBka K MpakTHUECKUM
3aHATHIM

IToaroroBka K KOJIIOKBUYMY
Brinonnenue KOHTPOJIbHOM
padoThr Ne2

IToaroToBka Kk 3K3aMeHy

[1], [2], [4]. [5],
[8], [13], [14], [17]

Texnuuyeckass ONTHKA

[IpopaboTka KOHCIIEKTa JISKIIUI U
yueOHOM JIUTEPaTypHhI
[MoaroroBka K J1abopaTOPHBIM
paboTam Mo TeMam:

1. M3mepeHne OCBEIEHHOCTH
MOMEILEHUs

2. Omnpenenenne GOKYCHBIX
pacCTOSHUM U ONTUYECKOUN CUITBI
JIUH3

3. OmpenencHue mokaszaresns
MIPEIOMJIEHUS CTEKIIA

4. Pedpakmus ceeta

5. W3yueHue BUIMMOTO CBETA C
ITOMOIIIBIO CIIEKTPOCKOIA

6. 3yuenune Teomonura

[1], [3], [41, [8],
[17]
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[ToaroroBka K MpakKTHYECKUM
3aHATHAM

[ToaroroBka K KOJIJIOKBUYMY
IToaroroBka k 3auery

Bonael. Ontrka. dusnka aToMoB U
MouieKyJl. PU3KKa aTOMHOTO sIIpa.

IIpopaboTKa KOHCIIEKTA JICKITHH 1
yueOHOI TUTEpaTyphI
[MoaroroBka Kk 1a00paTOPHBIM
paboTaM 10 TeMaM:

1. Iudpakums 1a3epHOTO
W3JTyYEHHUS

2. VzydeHue nonsipu3alnuu
cBeTa. 3akoHbl Maittoca u
bprocrepa

3. UnTepdepenius cera ot
JIBYX UCTOYHUKOB

4. JIBynydernpesroMiIeHuE.
YeTBepThBOIHOBAS (ha3oBast
MJIACTUHKA

5. Buemnuit potodrddext

6. Bayrpennuii porospexr
7. doronuon

[ToAroToBKa K MPakTHYECKHUM
3aHATUAM

Brinonnenue KOHTPOJIBHOM
paboTsr Ned

IToaroroBka K KOJIIOKBUYMY
IToaroroBka k s3K3aMeHy

[1], [2]. [3]. [4]

[9], [10], [15]-[17]

3aounan gpopma ooyuenusn

HaumeHnoBaHuepa3e a i CIUNITHHBI

Copep:xanne

YuedHo-
MEeTOANYEeCcKoe
odecrmeyeHue

3

4

Du3nIeCcKre OCHOBBI MEXaHUKH.
MornekynsapHas GU3NKa 1
TepMOINHAMUKA

[IpopabGoTka KOHCIIEKTa JICKIIUN U
y4eOHOM JUTepaTyphl
IMToaroToBKa K J1a00paTOPHBIM
3aHATHUAM 110 TCMaM:

1. Metozas! 0OpaboTku
pe3yabTaTOB U3MEPEHUIN U OIICHKa
MOTPENTHOCTEN

2. UccnenoBanue
MPSIMOJIMHEHHOTO IBHKCHUS TeIl
Ha MpUMepe MalllMHbI ATBY1a

3. N3mepeHune cKOpoCTH YU C
MIOMOIIBIO OATUTUCTHYECKOTO
MasTHUKA

4. OnpeneneHue MOMEHTa
nHepuuu MasitHuka O6epOeka

5. Omnpenenenrue MOMEHTa
WHEPITUH TeN U OllEeHKAa MOMEHTa

(1], [2], [41-[7],

[11], [17]
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CHJI TPEHHUSI

6. OmpeneneHue JUTUHBI
CBOOOJTHOTO TTpoOera MOJIeKYJI

7. OnpeneneHue BI3KOCTH
BO3/[yXa METOJOM UCTEUEHUS U3
Kanuuisapa

8. OnpezneneHue OTHOLICHUS
teruioemkocTteit raza Cp/Cy 1o
Merony Knemana-Jlezopma

BrImtotHeHEE KOHTPOJIEHOM pabOTHI

Nel

IToaroroBka k 3a4ery

(DNICKTPUYESCTBO U AJICKTPOMArHETH3M.
Kosebanus.

[IpopaboTka KOHCIIEKTA JICKIIUN U
y4eOHOM! JIUTEPATYPHI
[ToaroToBka k mabopaTOPHEIM

3aHATHAM I10 TEMaM:

1. DnexTpousmepuTenbHbIE
IpuOOpbI U METOIbI
NEKTPHUUECKUX U3MEPEHUS
2. MonenupoBaHue
JIEKTPOCTATUYECKOTO OIS
3. U3yuenue nporecca 3apsizia u
pa3psiia KOHAEHcaTopa

4. MeTo b U3MEpEHUs
AIIEKTPHUUECKOTO
COITPOTHBIICHUS

5. 3akonsl Oma u Kupxroda
6. Llern mepeMeHHOT0 TOKA.
PeakTuBHBIE CONPOTUBICHUS
7. OmnpeneneHue yCKOpeHue
CBOOOJHOIO MaJIeHUs IIPH
MIOMOIII MaTEMaTHYECKOTO
MasiTHUKA

8. Ompenenenue MOMEHTa
WHEpUHUH (PU3NIECKOTO
MasiTHUKA METOJIOM KoJieOaHUH

BrimonHeHre KOHTPOJILHON paboThI
No2
IlonroroBka k 3K3aMeHy

[1], [2], [41, [5],
[8], [13], [14], [17]

Texuuueckass OITHKA

[IpopaboTka KOHCTIEKTA JICKITUI 1
y4eOHON TUTEPATyPHI
IToaroroska K 1ab0paTOpPHBIM
3aHSATHSM TI0 TEMaM:

1. V3mepeHue OCBEUIEHHOCTH
MMOMEIIECHUS

2. Omnpenenenne GOKYCHBIX
PacCTOSAHUI U ONTUYECKOUN CUIIBI
JIH3

[1], [3], [41, [8],
[17]
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3. OmpeneneHue moxkasaress
MPEJTOMJIEHUS CTEKJIIA

4. Pedpakums cBeta

5. W3ydyeHue BUIUMOro cBETa C
MIOMOILBIO CIIEKTPOCKONA

6. M3yuenue Tteomonura
BrinonHeHne KOHTPOJILHON paboTHI
Ne3

HOI[FOTOBKa K 3a4CTy

4 [IpopaboTka KOHCIIEKTA JICKITUI 1
y4eOHOU TUTEPaTypPhI
[TonroroBka K 1a00paTOPHBIM
3aQHATHSM TI0 TEMaM:

1. dudpakuus nazepHOro
U3J1y4YEHUs

2. V3yuyeHne nonsipusanuu
cBeTa. 3akoHbl Maittoca u

Bprocrepa
Bosubl. Ontrka. OU3nKa aTOMOB U 3. Untepdepennus ceeta ot 11 121131, [4
MoJieKyJ. PU3KMKa aTOMHOTO sIApa. JBYX UCTOYHHUKOB [11. [2], [3], [4],

4. JIBynmyuenpenomiieHuE. [91, [10], [16], [17]

YerBepThBOIIHOBAS (ha30Bast
MJIaCTUHKA

5. Buemnuit potoaddext

6. Buytpennuii potord ekt

7. doronnon

BrimonHeHne KOHTPOJILHOH paboTHI
Ne4

[ToaroroBka k 3K3aMeHy

5.2.5. Tema KOHTPOJIbHOI paboThI
KonrTposbnass paGora Nel. Onekrpocratuka. [lOCTOSHHBIN — AJIEKTpUYECKUH  TOK.
Onektpomarnetusm. Konedanus (0/0)
Koutpoabnas pa6ora Ne2. Onrtuxa. KBantoBas mexanwka. OCHOBBI aTOMHOW W SIIEPHOM
¢buzuku (0/0)
KonTposbnasi pabora Nel. dusnueckre OCHOBBI KJIACCUYECKOW MeXaHMKH. MoueKynsipHas
¢u3uka 1 TepMoAMHaAMHUKa (3/0)
KonrTposbnass pabGora Ne2. Onekrpocratuka. [lOCTOSHHBIN  AJIEKTpUYECKUN  TOK.
Onektpomaraetusm. Konebanus (3/0)
Kountpoabsnas padora Ne3. ['eomerpuueckas ontuka (3/0)
Konrtposabnasi padora Ne4d. Onruxa. KBaHToBas Mexanuka. OCHOBBI aTOMHOW M SIA€pHOMU
¢buzuku(3/0)

5.2.6. Tembl KypcOBBIX NPOEKTOB/ KYPCOBBIX padoT
YuebHbIM NIAHOM He NpedyCMOmpeHbl.

6. MeToanyeckue YKa3aHus I 00y4AI0MIMXCS 110 OCBOCHHUIO IV CIUTIJIHHbI
Bua yueOHoii paGoTbl Opranusanusi 1eiTeJJbHOCTH CTYJ€HTOB
1 2

HanucanuekoHcnekTaneKkui:KpaTko,cXxeMaTHIHO,10ce10BaTeNbHO. DUK
Jlexuus CHUPOBaThOCHOBHBICTIONOKEHUS, BBIBOJIBL, (DOPMYITHPOBKH,00001IIEHHS;0TME
4aTbBAKHBIEMBICIIH, BBIIEIATHKIFOUEBBIECTIOBA, TEpMUHBL. [ [poBepkaTeEpMUH
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OB,IIOHATHHACTIOMOIIIIO3HIIMKIIOTIE TN, CITOBAPEH, CITPABOYHUKOBCBBITTACHIB
aHUEMTOIIKOBaHUIUBTETPaIh. O003HAYNTHBOIPOCH], TEPMHUHBL, MATEPHUAIL,KOT
OPBIMBBI3BIBACTTPYTHOCTH,0 TMETUTHUTIOBITAThCIHAUTHOTBE TBPEKOMEH/TY
emMoiuTeparype. EciarcamoctosTebHOHEYAaeTCApa3o0paTbCcIBMaTeprasie
,He00X0TMMOC(OPMYIIHPOBATHBOIIPOCH3aATHIIPENIOJABATEIOHAKOHCYIIHT
aIluK,HATIPAKTHYCCKOM3aHSATUH.

JlabopaTopHbIe
MeToanuecKrueyKa3aHUsTIOBBITIOTHEHUIOIa00PaTOPHBIXPA0oT
3aHATHUS

[IpopaboTtkapaboderiporpaMmMebl. Y I€IUTh
0c000€BHUMAaHUELIETSIMU3a]a4aM,CTPYKTYPEUCOAePKAHUIOAUCIIUILINHBI.
KoncnekTnpoBaHHENCTOUHUKOB. Pa00TaCKOHCTIEKTOMIIEK LM, [TOITOTOBKAO
IIpakTrueckue 3aHATUS N
TBETOBKKOHTPOJIbHBIMBOIIPOCAM,IPOCMOTPPEKOMEH 1Y EMOMIUTEPATYPHI.
P emenunepacuetHo-TpadhnuecKUX3aaaHui, pelIeHue3a1auloaIrOpUTMY
7p-
3HaKOMCTBOCOCHOBHOMUAOMIOIHUTEIbHOMINTEPATYPOU, BKIFOYASICIIPABOY

HI)ICI/ISI[aHI/Iﬂ,3apy6C)KHI)IeI/ICTO‘IHI/IKI/I,KOHCHGKTOCHOBHI)IXHOJIO)KGHI/II\/'I,Tep

CaMocTosTebpHas v
6oTa MI/IHOB,CBGILCHI/II/I,TpC6}/IOHlI/IXCSIZ[J'DI?)aHOMI/IHaHI/IHI/ISIBJ'ISIIOHII/IXCSIOCHOBOHO
ba JararouMuBiITorTEME. COCTaBICHUEAHHOTALUUKIIPOUUTAHHBIMIIUTEPATYP
HBIM UCTOYHHKaM HUJP.

KonrposnsHas CpeacTBO MPOBEPKU YMEHHM MPUMEHATD MTOTYICHHBIC 3HAHUS JJISI PEIICHUS
pabora 3aJad ONpPEAEJICHHOTO THIIA 10 TEME MIIH Pa3lIeiy
[Hoxnroroskak [MpunoaroToBKeK3a4eTy/3K3aMeHYyHEO0X0JHMOOPHUEHTUPOBATHCIHAKOHCIIC
3a4eTy/IK3aMeHy KTBI JIEKLUH, PEKOMEHIYEMYIOIUTEPATYPYHID.

7. (OO0pa3oBare/ibHbIE TEXHOJIOTHHU

[lepeuens 00pa3oBaTENbHBIX TEXHOIOTHH, UCHOIB3YEMbIX MPH U3YUYECHUU IUCHUTUIMHBI
«Dusukay.

TpaguuuonHbie 00pa3oBaTe/ibHbIE TEXHOJIOTHA

[Tepeuensr 0Opa3oBaTEIBHBIX TEXHOJIOTUH, UCTIOIB3YEMBIX TIPU W3YyUECHUN NUCIUILIMHBI
«Du3uKay, MPOBOAITCA C WCIOJIB30BAHUEMTPAIUIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJOTHIA
OPUEHTHPYIOIIUECS Ha OpTraHu3alyio 00pa3oBaTEeNbHOTO TIpoliecca, MPEoIararIyo
MPSIMYIO TPAHCISAIMIO 3HAHWUN OT TMperojaaBarens K CTYACHTY (IPEeUMYIeCTBEHHO Ha OCHOBE
O0OBSICHUTEIIPHO-UJUTFOCTPATUBHBIX METOAOB OOy4YeHHUs), ydyeOHas eATEebHOCTh CTYyJIEeHTa
HOCUT B TaKUX YCIOBHUSX, Kak MPaBUJIO, PEMPOAYKTUBHBIN Xapaktep. DopMbl y4eOHBIX
3aHSATUHN C UCTIOJIb30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHI:

Jlexuusi — moOcCIeAOBaTENIbHOE H3JIOKEHUWE Marepuana B JUCHUIUIMHAPHOW JIOTHKE,
OCYIIECTBIISIEMOE TPEUMYIIIECTBEHHO BEpOATBHBIMH CPECTBAMU (MOHOJIOT MPETOAaBaTENs).

JIaGopaTopHble 3aHATUSI — OpraHU3aIUs yueOHON paboThl ¢ pealbHBIMU MaTepPHUATbHBIMU
1 UHPOPMAIIMOHHBIMA OOBEKTAMH, IKCIIEpUMEHTaNIbHAss paboTa ¢ aHAJOTOBBIMH MOJEISIMU
peabHbIX 00BEKTOB.

[IpakTrueckue 3aHITHS - 3aHATHE, TOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHH M
HAaBBIKOB T10 IPEIJIOKEHHOMY aJITOPUTMY.

NHuTepakTHBHBIE TEXHOJIOTHH

[lo muctumnuae «®Pu3nKa» JEKIUOHHBIE 3aHATUS MPOBOJAATCS C MCIOJIb30BAHHEM
CIeYIONIEeH NHTEPAKTUBHOM TEXHOJIOTHH:

Jlexiusi-Bu3yanu3anus - MpeACcTaBIseT co00i BU3yallbHYIO (hopMy Mogauu JEKIIMOHHOTO
Matepuana cpeacrBamu TCO unu ayTnoBUICOTEXHHUKHU (BUACO-TIEKIHs). UTeHHE TaKOW JICKIIUN
CBOJMUTCSl K Pa3BEpPHYTOMY HJIM KPATKOMY KOMMEHTHPOBAHMIO MMPOCMATPUBAEMbBIX BU3YaJIbHBIX
MaTepuaioB (B BuJe cxeM, Tabmuu, rpados, rpaduxon, Mmozenei).Jlekuus-pusyanuzanus
MOMOTaeT CTYyACHTaM MpeoOpa3oBbIBaTh JEKIIMOHHBIA MaTepHall B BH3yalbHYIO (OpMYy, UTO
crocoOcTByeT (POpMUPOBAHUIO Y HUX MPOHECCHOHATHFHOTO MBIIIUICHHSI 32 CUET CHUCTEMAaTH3allun
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U BBIICJICHUA HaH60nee 3HAa4YUMBIX, CYH_ICCTBGHHBIX 3JICMCHTOB.

[To mucummmue «®u3uka» nabopaTOpHbIE M TPAKTUYECKHE 3aHSATHS TPOBOJSATCA C
WCIIOJIb30BAHUEM CHEAYIOLIEH HHTEPAKTUBHON TEXHOJIOTUU:

PabGoTta B MaibIx rpymmax — 3TO OJIHa M3 CaMbIX TMOIYJISIPHBIX CTpPaTeTWid, TaK KakK OHa
JaeT BceM oOydarommmcsl (B TOM YHCIIE W CTECHHTEIHHBIM) BO3MOXKHOCTH y4acTBOBAaTh B
paboTe, MPAKTHUKOBAaTh HABBIKM COTPYAHHYECTBA, MEKIMYHOCTHOTO OOIICHHS (B YaCTHOCTH,
YMEHHE AaKTUBHO CIIyIIaTh, BbIpaOaThIBaTh O0IIee MHEHHE, pa3peliaTh BO3HUKAIOIINE
pasHoracus). Bee 310 yacTo ObIBacT HEBO3MOXKHO B OOJIBIIIOM KOJIJICKTHBE.

8.  YueOHo-MeToaAMYecKoe U HHPOPMALMOHHOE 00ecniedeHHe TN CIUTLIMHbI

8.1. IlepeyeHb OCHOBHOI U 1OTIOJIHUTEIbHON y4eOHOM JINTepaTypbl, He00X0ANMOMH
AJIS1 OCBOCHHS JUCHHUIINHBI
a) OCHOGHaAyUeOHaATUMepamypa:

1. Tpopumona T.W. Kypc pusuxu. M.: Akagemus, 2012 r., 537 c.

2. Tpodumona T.U. Kpatkuii kypc ¢pusuku ¢ npuMepamu perienus 3aaad.- M.: Kaopyc, 2007
r.,279 c.

3. IlepynoBa M.H. 'eomeTpurueckas ontrka B mpuMepax u 3aiadax: yueoHoe nocooue/M.H.
[TepynoBa; OpenOypckuiiroc.ya-t. — Openoypr; OI'Y, 2013. — 137c. [DnekTpoHHbIi pecypc]. —
URL: http://biblioclub.ru/index.php?page=book_view_red&book id=259215

4. BonbskenmreiiH, B.C. Cooprauk 3amau o obmemy kypey ¢usuku. - CII16.: Kanxablil Mup,
2008, 327 ¢

0) OononHumenvHasyueOHaAIUMEPAMYPA:

5. Uepnoyuan A.U. Kparkuii kypc pusuxu: yuednoe nocobue/A.N. Yepnoyuan. — M.:
®usmataurt, 2002 r., 309c. [DnexTponusiii pecype]. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=82664

6. Cuyxun /I.B. O6umii kypc ¢pusuku: yuebnoe nocodue: B 5 1. T.1. Mexanuka. — 6-¢ uzn.,
creopt. — M.: DUZMATIINUT, 2014. — 560 c. [DnexTponnslii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=275610

7. CuByxun JI.B. O6muii xypc ¢usuku: yuebHoe mocodbue: B 5 T. T.2. TepmomuHamuka u
MoJIeKyJsipHas pusuka. — 6-¢ u3., creopt. — M.: ®UIMATIINUT, 2014. — 544 c¢. [DAeKTpOHHBIN
pecypc]. — URL: http://biblioclub.ru/index.php?page=book_view_red&book id=275624

8. CusyxwuH JI.B. O6mmii kypc ¢pusnku: yuebnoe mocodue: B 5 1. T.3. DnexrpuyectBo. — 6-¢
u31., creopt. — M.: ®UIMATIINT, 2009. — 656 c. [Dnexrponnslii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=82998

9. CuByxuH JI.B. O6umii kypc ¢pusuku: yueOHoe nocodue: B 5 1. T.4. OnTuka. — 6-e u3n.,
creopT. — M.: ®©UBMATIINUT; Uszn-Bo MOTH, 2002. — 792 c. [Dnekrponnslii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=82981

10. Cusyxun JI.B. O0mmii kypc ¢usuku: yuedHoe mocodue: B 5 1. T.5. ATomHast u siaepHas
¢usuka. — 6-e uzn., creopt. — M.: ®PUSMATIIUT; U3n-so MOTU, 2002. — 784 c.
[DnexTponnsIit pecypc]. — URL:

http://biblioclub.ru/index.php?page=book_view_red&book id=82991

8) nepeueHbyueOH0-MemoouuecKo20odecneyeHus:

11. EBcuna E.M. VwueGHO-MeTOmMYeckoe mTocobue K mabopaTopHbIM paboTaM To (U3HKE.
Paznenmsr: Mexanuka. OcHOBBI MOJEKyJsipHOW (usukm wu  TepmomuHamukn. - 2016,
127c.http://edu.aucu.ru

12. EBcuna E.M. Y4eOHO-MeTOqU4YeCKOE MOCOOWe MO TPAKTHYSCKUM 3aHATHSAM 10 (U3HKE.
Paznensl: Mexanuka. OCHOBBI MOJNEKYJsIpHOW ¢(u3uku u TepmoauHamuku, - 2016, 128
c.http://edu.aucu.ru
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13. CoboneBa B.B. YueOHo-MeTOMUECKOE TTOCOOME MO MPAKTHYECKUM 3aHATUSAM MO (HU3UKE.
Paznensr: DnekTpudectBo u Mmaraetusm. Koebanus u Bonusl. -2016. 90c¢.http://edu.aucu.ru
14. CobGoneBa B.B. YuebHO-MeTOquueckoe mocobue K JIabopaTOpHBIM paboTaM MO (DU3HKE.
Paznensl: DnekTpudectBo u MaraetusM. Komebanus u Bonubl. -2016, 122¢.http://edu.aucu.ru
15. EBcuna E.M., CoGoneBa B.B. YuebHo-MeTomnueckoe NocoOue mo NpakTUIECKUM 3aHATUSAM
no ¢usuke. Paznensl: OnTuka. KBantoBas mexannka. OCHOBBI aTOMHOM M SIEPHOU (U3HKH. -
2016, 120c.http://edu.aucu.ru
16. EBcuna E.M. VYueOGHo-meToauyeckoe mocobue K jgabopaTOpHbIM paboTaM 10 (HU3HKE.
Paznmen: Onrtuka. OcHOBBI aToMHOM U sijgepHod ¢usukm — Acrtpaxanp, 2016, 109
c.http://edu.aucu.ru
17. EBcuna E.M. OOmmuit xypc ¢u3MKH: Y4eOHO—METOAMYECKOe MNocoOue K peIIeHUI0 M
BBINTOJIHEHUIO KOHTPOJIBHBIX pa0OT 10 (GU3UKE JJIS CTYJICHTOB 3209HOT0 00y4YeHHs. - ACTpaxaHb.
- 2016. — 255 c.http://edu.aucu.ru

8.2. Ilepeuensn UHGOPMALMOHHBLIX  TEXHOJIOTHI, HCIOJIb3YeMbIX npu
OCYIIECTBJIEHHH O00pa30BaTeJBLHOr0 Mpolecca MO0 JUCHUILUINHE, BKJIKYasi NepeYyeHb
MPOrpaMMHOro odecrneyeHust
Microsoft Imagine Premium Renewed Subscription;
Office Pro+ Dev SL A Each Academic;
ApacheOpenOffice;
7-Zip;
AdobeAcrobatReader DC;
InternetExplorer;
GoogleChrome;
MozillaFirefox;
Dr.Web Desktop Security Suite.

8.3. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH  CeTH
«nTepHer» (1asee — cetb «MHTEpHET»), HEOOXOAUMBIX JIs1 OCBOECHMS TN CIUTIIUHBI

Cnucox nepeuna pecypcoé UH@POPMAUUOHHO-MENEKOMMYHUKAUUOHHOUI cemu
«HUnmepnemy (0anee — cemv «Humepnem»), He00X00uUMblx 0151 0C60CHUA OUCUUNTIUHBL

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHas Cpeia Y HUBEPCUTETA BKITIOYAET B CEOsI:

1. O6pazoBarenbusiii moptain (http://edu.aucu.ru)

CuctemMbl HHTEPHET-TECTHPOBAHHS:

2. Enuueni mopTanm WHTEpHET-TECTHpOBaHMSA B cdepe oOpazoBaHus. VHpopmannoHHO-
AQHAJMTUYECKOE  COMPOBOXK/IEHHE TECTHPOBAHMSA CTYJCHTOB IO  JUCIHIUIMHAM
npodeccroHaIbHOr0 00pa3oBaHUs B paMKax mpoekTa «/HTepeHeT-TpeHaxkepsl B chepe
obpasoBanus» (http://i-exam.ru)

ONEeKTPOHHO-OMOINOTEYHAs! CUCTEMBI:
3. DBC «YuuBepcurerckas oubnmorea onnaii(https://biblioclub.ru/);
DOneKTpoHHBIE 0a3bl JAHHBIX:
4. Haydnas snextponHas oubnamnoreka elibrary.ru (https://elibrary.ru)

9. Onucanne MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, Heo0X0IuMOo Jifi {:
OCylIeCTBJIEeHHs 00Pa30BATEILHOI0 NMPOIECca MO TUCHHUILINHE
e HauMeHoBaHHe cielHAJIbHbBIX OCHalEHHOCTDh CEeMUAJTbHbBIX
H\H MOMCIIICHUU U ITOMECIIICHUM OJIA IMOMECIIICHUUN U ITOMCIIICHUM OJI5
CaMOCTOSITeIbHOM PadoThl CaMOCTOSITeIbHON PadoThl
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Aynutopuu sl JEKIIMOHHBIX 3aHATHIA:

414056, r. Actpaxanb,yi. Taruiesa, 18,
auTep A, riaBHbINA yuyeOHBIN KOpITyC,
ayautopun Ned402, 412

414056, r. Actpaxanb,yi. Taruiiena,
186, nmutep E, yueOHbI KOpIyC,
ayautopuu Ne201, 203, 209

Ne402, riiaBHbli y4eOHBIH KOpIyC

KommekT yue6HOI Mebenn
[TepeHOCHOI MYJIbTUMUIUUHBIA KOMILIEKT
Hoctyn k cetn HTepHeT

Ne412, rnaBHbIi y4eOHBIH Kopmyc
Komrmuiekt yueOHoi mebenu

IlepeHOoCHOM MYIBTUMUIUNHBIN KOMIIJIEKT
Hoctyn k cetn UHTepHer

Ne201, yuyeOnb1ii kopmyc Ne 10

Komrmuiekt yueOHoi mebenu
IlepeHOCHOM MYIBTUMUIUNHBIN KOMILJIEKT
Hoctyn k cetn UHTepHer

Ne203, yueOnb1ii kopmyc Ne 10

KommuiekT yueOHoM Mebenu
IlepeHOCHOM MYIBTUMUIUNHBIN KOMILJIEKT
Joctyn k cetu MlHTepHer

Ne209, yueonb1ii kopmyc Ne 10
KommiekT yueOHo Mebenu

IlepeHOCHOM MYIBTUMUIUNHBIN KOMILJIEKT
Joctyn k cetu lHTepHer

Aynuropun 1uid 1a00paTOPHBIX 3aHATUM:

414056, r. Actpaxanb,yn. Taruiena,
186, nutep E, yueOHslii kopriyc,
aynutopus Ne201

Ne201, yueOnb1ii kopmyc Ne 10

KommuiekT yueOHo Mebenu

Monynbabie ydeOHbIe KoMIUTekchl (OO0
«OmnsbITHBIE TPUOOPSHI) T. HoBOCHOUPCK):
MonynbHblil  yueOHbI koMIiekc MYK-
M1 «Mexanuka 1»;
MonynbHbIil  y4eOHbII
M2 «MexaHuka 2»;
MonynbHblil  yueOHbI koMIiekc MYK-
OM1 (DnexkTpuyecTBO U MarueTusm 1);
MonynbHblili  yueOHbI kKoMmIiekc MYK-
M®T  (MonekynsipHas  Qu3uka U
TEPMOJMHAMHKA)

MonynbHbiil yuebHblil komiuieke MYK-
OM2 (DneKTpruYecTBO U MarHeTU3M 2);
MonynbHbiil yueOHblii komruieke MYK-
OB (BonHoBas onrtuka);

MonynbHblil yuebHblii komiuieke MYK-
OK (KBaHToBas onrtuka).

koMmiuiekc MVYK-

AynuTopuu 11 IPAaKTUYECKUX 3aHATHI:

414056, r. Actpaxansp,yn. Tartumiesa, 18,
auTep A, riaBHBIA yueOHBIN KOpITyC,
aynutopuu Ne 402, 408, 412

Ne402, rimaBHbIi yueOHBIH KOpIYC

KommiexT yueOHo mebenn

Ne408, rinaBHbIi yueOHBIH KOpIYC

KommiexT yueOHo1 meGenu

Ne412, riiaBHblil y4eOHBbIH KOpIycC

KommiekT yue6HOH Mebenn
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414056, r. Actpaxanb,yn. Taruiesa,
18a, mutep b, yaeOHbI# KOpIyC,
aynutopus NelO1

414056, r. Actpaxanb,yn. Taruiesa,
186, nmutep E, yueOnbIii kopmyc,
aynutopuu Ne201, 203, 209

Nel101, yueOHblii kopmyc Ne 9
KommiekT yue6HOH Mebenn

Ne201, yueonb1ii kopmyc Ne 10

KommiekT yue6HOH Mebenn

Ne203, yueonbiii kopmyc Ne 10

KommiekT yue6HOH Mebenn

Ne209, yueonslii kopmyc Ne 10

KommiekT yue6HOH Mebenn

Aynuropuu JUTSE IPYIIOBBIX u
WHUBUTYaJIbHBIX KOHCYJIbTAIIMM:

414056, r. Actpaxanb,yn. Taruiena, 18,
auTep A, TIaBHBIN YUEOHBINH KOPITYC,
aymutopuu Ne 402, 408, 412

414056, r. Actpaxanb,yn. Taruiuesa,
18a, nmutep b, yuebHbIit KOpITyC,
aynutopus NelOl

414056, r. Actpaxanb,yn. Taruiuesa,
186, mutep E, yueOGHbI KOpIyC,
aynuropuu Ne201, 203, 209

Ne402, riiaBHbIi y4eOHBIH KOpIyc

KommiekT yue6HOH Mebenn

Ne408, riiaBHbIi yueOHBbIH KOpIyC

KommiekT yue6HOH Mebenn

Ne412, rmaBHbIN yueOHBIH KOpIYC

KommuiekT yueOHoi Mmebenu

Nel101, yueOHnbiii kopmyc Ne 9
KommuiekT yueOHoi Mmebenu

Ne201, yueOnb1ii kopmyc Ne 10

KommuiekT yueOHoi Mmebenu

Ne203, yueOnb1ii kopmyc Ne 10

KommuiekT yueOHoi Mebenu

Ne209, yueOnb1ii kopmyc Ne 10

KommuiekT yueOHoi Mmebenu

Aynuropun Juisl TEKYLIEro KOHTpOJIA U
IIPOMEKYTOUHOH aTTECTAlUU:

414056, r. Actpaxanb,yn. Taruiesa, 18,
auTep A, rinaBHbIA yuyeOHBIN KOpITyC,
aynutopuu Ne 204, 402, 408, 412

414056, r. Actpaxans,yn. Taruiesa,
18a, nmutep b, yueOHslii KopItyc,
aynutopusiNel01

414056, r. Actpaxans,yn. Tartumiesa,
186, mutep E, yueOGHbI KOpyC,
aynutopuu Ne201, 203, 209

Ne204, rnaBHbI y4eOHBIH KOpIyC

KommekT yue6HOM Mebenn

Ne4(02, rmaBHbIN yueOHBIH KOpIYyC

KommnekT yue6HO# Mebenn

Ne408, riiaBHbIi yueOHBII KOpPIYC

KommiexT yueOHoM mebenn

Ne412, rnaBHbIi yueOHBIN KOpIyC

KommiexT yueOHoM mebenn

Nel101, yuyeOnbiii kopmyc Ne 9
KommiexT yueOHoM mebenn

Ne201, yuyeOnsb1ii kopmyc Ne 10

KommiexT yueOHo Mmebenn

Ne203, yueOnb1ii kopmyc Ne 10

KommiexT yueOHo Mmebenn

Ne209, yueOnbiii kopmyc Ne 10

KommiexT yueOHo Mmebenn

Aynuropuu JJis CaMOCTOSTENbHOM
paboTHI:

414056, r. Actpaxanb,yi. Taruiesa, 18,
auTep A, TIaBHBIN y4eOHBIN KOpIyC,

Ne207, rmaBHbIi yueOHBII KOpIYC

KommiexT yueOHo mebenn
Komnerorepsl -16 mir.
[IpoeKIMOHHBIN TETEBU30D
Hoctyn k cetn UHTEpHET
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ayautopuu Ne207, 209, 211, 312

Ne209, riiaBHbli yu4eOHBbIH KOpIyC

KommekT yue6HOI Mebenn
Komnerotepsr -15 mit.
CranuoHapHbIi
KOMILJIEKT

Hoctyn k cetn MHTepHeT

MYJIbTUMUAUAHBIA

Ne211, riiaBHbIi y4eOHBIH KOpIycC

KommekT yue6HOH Mebenn
Komnerotepsr -16 mt.
[IpoekmoHHbIN TETEBU30D
Hoctyn x cetn UHTepHeT

Ne312, rnaBHbli y4eOHBIH KopIyc

KowmrmiekT yuebnoi mebemnu.
Komnerorepsi-15 mir.
Hoctyn k cetu lHTepHer.

Aynutopus Uisl XpaHEHUs U

y4eOHOT0 000PYIOBAHMS:

186, mutep E, aynutopuun Ne201 a

HpO(l)I/IJ'IaKTI/I‘leCKOFO 06CJ'IY)KI/IB8.HI/I$I

yuebnbIi kopiryc Nel0, yi. TaTuimesa,

Ne201 a, yueonbIii kopmyc Ne 10

Komrmutekt mebenu, yaeOHO-MOTyIbHBIE
KOMIIJICKCHI, pa3aTOYHbII MaTepual Ha
XpaHEHHH, PACXO/JHbIC MaTEPUAIIBI IS
MPOPUIAKTUIECKOTO 00CTYKUBaAHUS
yueOHOro 000pyIOBaHUS

10. Oco0eHHOCTH OpPraHU3ANMU OOyYeHUS] MO IUCHUIIHHE «DH3UKa» st
HHBAJIU/I0B M JIMI C OTPAHUYEHHBIMYU BO3MOKHOCTSIMH 310POBbSI

st oOydaromuxcsi U3 4uciia UHBAIMIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
37I0pOBbSl Ha OCHOBAaHHMM MHCbMEHHOTO 3asBJICHMS OUCUUIUIMHA «Du3nKa» peanusyerca ¢
Y4€TOM OCOOCHHOCTEM TNCUXO(DHU3NYECKOTO pa3BUTHSA, WHIUBUAYAJTbHBIX BO3MOXKHOCTEH U
COCTOSTHUSI 37TOPOBBS (Jlajiee — UHIUBUYaTbHBIX 0COOEHHOCTEN).
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JIMCT BHeCeHUs TONMOJTHEHU U U3MEHEeHU
B pado4yIo nporpamMmy y4eOHOM M CIUTINHbBI

«Duzuxay
(HaMeHOBaHUE AUCLUILINHBI)

Ha 201_- 201_ yueOHblii rojg

Pabouas IporpaMma [IEpECMOTpEHA Ha 3acelaHuu kadeapsl «Cucrembl
aBTOMATU3UPOBAHHOIO MPOEKTHUPOBAHUA M MOJeJIMPOBAHUS»,

poToKOJa Ne oT 20 r.

3ag. kadenpoit CAITPuM

YU€Has CTEeNeHb, YUCHOE 3BaHUe MOJIUCH N.0. damunus

B pa60qy}o porpaMmy BHOCATCA CICAYIOINHUEC U3MCHCHUS:
1.

2.

CocTaBuTeNnH U3MEHEHUHN U JIOTIOJTHEHHI:

/ /

ydeHasi CTeNeHb, yUeHOe 3BaHHe MOJITHUCH N.0. Gamunus

y4eHas CTCeHb, y4€HOC 3BaHUC IOAIMUCh N.0. damwmms
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MuHHCTEpPCTBO O0OpPa30BaHUA M HAYKHM ACTPaxXaHCKO#W obJgacTu

Il'ocynapcTBeHHOEe aBTOHOMHOEe OOpa3oBaTeJibHOEYUYPeKIEHHUE
AcTpaxaHcKoOil o0JacTu Bbhicmiero odopa3zoBaHus

«ACTpaxaHCKHHl rocylapcTBeHHbIH AapPXUTEKTYPHO-CTPOMUTEJbHBIIi

YHUBEPCHUTET»
(FTAOY AO BO «~ATACY»)

VTBEPKIAFO

Ilepsoii npopermop

,-'/:/’_.-"'f’ 5 !/f/T.B,Ba-’:una /
gnzo}m;@) v H O ®.
280 % 06~ 2016 &.

OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI

HanmeHnoBaHMe IMCHUILIMHDI

duzuka

(yKas’bleaemc;z HAUMEHOB8AHUe 6 coomeemcmeuu Cyll€6HblM l’l]ZClHOM)

Ilo cneunanbuocTu __ 21.05.01 TlpukiaaHas reoue3us

(ykazvieaemcs naumenoganue cneyuarvhocmu 6 coomeemcmeuu ¢ @IOC)

Crnenuaausanus mxenepHasa reone3us

(ykazvieaemcs Haumenoganue cneyuanruzayuu 6 coomsemcmeuu ¢ OOII)

Kaq)enpa CucTeMbl ABTOMATH3HPOBAHHOIQ IPOEKTHPOBAHUA U MOJIEJIMPOBAHNUSA

Kpanudukanust (CTENeHb) BEITYCKHUKA UHMCEHEP- -2€00e3UCH

Actpaxanb - 2016
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Pazpaboruux: :
. 2
cT.npenotasarens  Cobosesa B. B, @

(3aHHUMaeMas 10JKHOCTD, (noanuen)
yu€has cTereHs u yuEHoe 3anne)

Ouerounsle u MeToTHYECKHE MaTepHaiibl pa3paboTaHbl i y4e6HOrO [UIaHa 2076 r.

OTICHO‘IH_]SIE.‘ H METOJHYECKHE MaTepHalbl PacCMOTpPEHBl M 0H06peHBI Ha 3ace¢aHun

kapenpsr «CHCTEMBI aBTOMaTHSHpOBaHHOF? IPOCKTHPOBAHHUS U MOZENMPOBAHHA» POTOKOJ Ne 13

__ 0128 06  2016r. % .
3asenyrommii kadeapoit / IO ITerposa
/(nozlnmb} H.O.@.
Coraacosano:

lIpencenarens MKC«ITprakiannas Te0He3uan, cneunaﬂmalﬁg < H?(GH&DH&H rEoHE3HsIY
P ] 7 = —

(monnuce) UO D

Havyanpauk YMY 'g%jfz I WA (ﬁ%{ﬁwm

(monmues) H.O.®

Cnenpamct YMY é{, - / /42 /%{

/ 7
NONMTHCE) HO @
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1.1.

1.2.

1.2.1.

1.2.2.

1.2.3.

COJAEP/KAHHUE:

OneHouyHbIE U METOAMYECKUE MAaTEPUaIbl Ul IPOBEIECHUS IIPOMEKYTOUHOM
aTTeCTAllUU U TEKYILIEro KOHTPOJISl 00yUJaroIuXCsl 10 JUCLUILIMHE

[TepeyeHb KOMITETEHIIUIT C YKa3aHHEM JTaIoB UX HOPMUPOBAHHS B IIPOLIECCE
OCBOCHHUS 00pa30BaTENLHON MPOTPaAMMBbI

Onucanue 1nokaszarenaeil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHLIUHN Ha
pa3IMYHbIX dTanax ux GopMUpOBaHMsI, ONMCAHHE IIKAJ OLEHUBAHUS

[lepeueHb OLIEHOYHBIX CPENICTB TeKYyIIEH (OPMBI KOHTPOJIS

Onucanue rokaszaresiae 1 KpUTEPUEB OLICHUBAHMsI KOMIIETEHIUH 110
JUCLUIUIMHE Ha PA3JIMYHBIX 3Tanax uxX GOpMHUPOBAHUS, OMCAHUE ILIKA
OLICHUBAHUs

IIIxama orieHnBaHus

TunoBbie KOHTPOJIBHBIC 33JIaHUS WU MHBIC MaTepUasbl, HCOOXOIUMBIC ISt
OIICHKM  3HAHWM, YMEHUHW, HABBIKOB, XapaKTEPU3YIOIIUX  ITaIlbl
(hopMHUpOBaHKMS KOMIIETECHIIMH B TIpoliecce OCBOCHHUS 00pa3oBaTelbHON
MPOTrpaMMBbI

Meroandeckue Marepuaibl, ONPEACISIIONMe MPOUEAYPhl OLICHUBAHUSA
3HAHWW, YMCHH, HAaBBIKOB, XapaKTePU3YIOIIUX JTambl (HOPMHPOBAHHS
KOMIIETEHIINH

Crp.

10

11

18
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1. OueHouHble U MeTOAMYECKHE MATEPUAJIbI /ISl IPOBEIEHUS] TEKYIero KOHTPOJIsl M MPOMeKYTOYHOH aTTecTaluu 00y4aommuxcs mo

JQUCIUIITHHE

OHCHOLIHBIG U METOANYCCKUC MaTCpHajibl ABJIAIOTCA HEOTHEMIIEMOH YacCThIO pa6oqel71 ImporpaMmbl JUCHUIIIIMHBI U IMTPEACTABIICH B BUAC OTACIIBHOI'O

JIOKYMEHTA

1.1. IlepevyeHb KOMIETEHIUIA C YKa3aHHEM 3TaN0OB UX (OpMUPOBaHUSA B NpoLecce 0OCBOCHHUS 00pa30BaTeIbHOI NPOrpaMMbl

Homep u HanMeHOBaHUE

HNuaexc n Homep pa3aena 1y cuMIIMHbI DopMBbI KOHTPOJIA €
pe3yJibTaTOB 00Pa30BaHUSA 1O .
¢popmyaupoBka (B coorBeTcTBHUM ¢ 11.5.1) KOHKpeTU3auuneu 3a1anus
komnerenuuu N JIMCIHTLIMHE
(B COOTBETCTBHH C pa3iesioM 2) 1 2 3 4
1 2 3 4 5 6 7
OK-1 - 3HaTh:
CIIOCOOHOCTBIO K OCHOBHBIC IIOHATHSA, 3aKOHOMEPHOCTHU, 1. Onpoc (yCTHbI Unu
abcTpakTHOMY 3aKOHBI ¥ TEOPUH, U3yuaeMble B (pu3nke MUCbMEHHbI) Mo Bcem
MBILJIEHUIO, aHATU3Y, pasgenam AUCLUMNVHBI
CUHTE3Y 2. Bonpocbl/3aaaHna K 3a4eTy u
9K3ameHy AMCUMMNAUHBI.
X X X X 3. Konn0KBUYM MO Bcem
pasaenam AUCLUMNAvHBGI
4. TecTbl NO BCEM pasgenam
ANCLUUNANHDI.
YMeTh:
aHAJIM3UpPOBATH pe3ynbTaThI 1.0npoc (ycTHbI nan
SKCHEPUMEHTAIBHBIX ~ U3MEPEHUM IO MUCbMEHHbIN) No Bcem
¢usuKe, OOHAPYXWBATh 3aBUCUMOCTH X X X X pasaenam AUCLUMNANHBGI
MeX1y QU3NIECKUMU BETHUYNHAMHI
2. 3amuTa 1a00paTopHOil paboThI
Bnaners:
METOJaMH PeIIeHUs 3a1a4 1Mo GU3nKe X X X X 1. Kontponbabie padboTsr Nel,2
(s 0.0.);
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2.KoHTposibHBIC
pabotbiNel,2,3,4 (st 3/0.);
3. TecThl MO BceM pazjenam
JACITUTLIUHBI.

4. KoJJI0KBUYM MO BCEM
paszaenam AUCUUTLIHHBI

5. Bonpocsbl/3aaaHunaA K 3a4eTy U
3K3aMeHY AVUCUMMNANHDI.

OK-3 - TOTOBHOCTBIO
K CaMOPa3BHUTHIO,
caMmopean3aiu,
HCIIOIb30BAHUIO
TBOPYECKOT'O
[IOTEHIMaIa

3HaTh:

METO/bl MATEMAaTHUYECKOT'O OIUCAHUS
(bU3NYECKUX SIBIICHHUH U TIPOLIECCOB.

1. Bompocbl/3aaHus K 3a4eTy
Y DK3aMEHY JTUCITUTUIHHEI.

2. KonnokBuyMm 1o Bcem
pasnenam JUCIUTIIUHBI

3. 3ammra naboparopHoii paboThI

YMerTs:

MNPUMCHATL IMOJYYCHHBIC 3HAHUA 110
¢usuke A8 peleHus KOHKPETHBIX
3a/a4 U3 pa3HbIX oOsacTedl PU3NKU

1. Onpoc (ycTHbIN nan
NMUCbMEHHbIN) Mo BCEM
pasgenam ANCUUNANHDI;

2. Konnoksmym no scem
pa3sgenam AUCUUMNANHDI

3. KoHTponbHbie paboTbiNel,2
(ans o/o.);

4. KoHTponbHble paboThbl
Nel,2,3,4 (ana 3/0.).

Bnaners:

OCHOBHBIMU METOoJaMHU Hay4YHOTO
MO3HAHMSI, UCIOIB3YEeMbIMU B (DU3HKE:
HaOMIOZICHWE, OMNHUCaHWEe, W3MEpEHHeE,
SKCIIEPUMEHT

1.TecTsl O BceM paznenam
JMCIIATUTHHBI;
2.3amuTa 1ab0paTOpHON paboThI
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1.2. Onucanue moka3artesjiel U KpUTepPHEB OLECHWBAHMS KOMIIETEHUHH HA Pa3IHYHBIX
Tanax ux (opMUpPOBaHUS, ONUCAHHME IIKAJ OLlEHUBAHUS

1.2.1. IlepeyeHb OlIEHOYHBIX CPEACTB TeKylei (POpMbI KOHTPOJISA

Haumenosanue Kpatkas xapakrepucTuka IIpencraBieHue OLEHOYHOIO
OLICHOYHOI'0 OLICHOYHOI'O CPEACTBA cpexacTBa B GoHE
CpeacTBa
KoHntposbHas CpencTBo nIpoBepKU yMEHUM KoMIUIEKT KOHTPOJIBHBIX 33aJlaHUU 110
pabota IIPUMEHATH [TOJIyYCHHBIC 3HAHUSL | BapUaHTaM

JUIS pelleHus 3a1a4

OIPECIICHHOr0 THIIA 110 TEME

WIH pasgeity
Tect Cucrema @DOHJ TECTOBBIX 3aJaHUN

CTaHAAPTU3HUPOBAHHBIX SaﬂaHHﬁ,
HIO3BOJISIOIIAS
ABTOMATH3UPOBATH MPOLETYPY
U3MEpEeHHUs YPOBHS 3HAHUU U
yMEHMH 00y4aronierocs

Omnpoc (ycTHBIH
HJTH TTICHEMEHHBIH )

CpencTBo KOHTPOJIS YCBOCHUS
y4eOHOTO MaTepuaia TeMBbl, pa3Jierna
WU Pa3JIeNIOB AUCIUTUTHEL,
OpraHu30BaHHOE KaK yueOHoe
3aHTHE B BHJIC OIIPOCa CTYJACHTOB

Bomnpock! o Temam/pazaenam
JMCUUILTAHBI

Komnoksnym

CpeacTBo KOHTPOJISL YCBOCHUS
y4eOHOro MaTepHaja TEMbI, pa3iena
WJIM pa3feioB AUCIUIUIVHEI,
OpraHU30BaHHOE KaK yueOHoe
3aHSATHE B BUJIE cOOece10BaHuUs
npenojaBarens ¢ 00yJanuMucs

Bompocsr o Temam/pasnenam
JMCIUTUTAHBI

ammura
mabopaTopHOA
paboTHI

CpencTBo, MO3BOJISIONISE OIICHUTD
YMEHHE U BIaJIeHIe 00yJaroIerocs
U3JIarath CyTh IIOCTaBICHHOM
3aJ1a4M, CaMOCTOSTEIHHO
MIPUMEHSTH CTaHJAPTHBIC METOIBI
pEIIeHNs TTOCTaBICHHON 3a/Ia4H C
KCIIOJIb30BAaHUEM UMEIOLIEHCS
J1a00PaTOPHO 0a3bl, IPOBOIUTH
aHaJIN3 TIOJIY9EHHOTO Pe3ybTara
pabothl. PexoMenmyercs Juis
OLIEHKH YMEHUH U BIIaJICHUI
CTYJICHTOB

Tembl 1a00paToOpHBIX PAdOT U TpeOOBaHHUS
K UX 3aliTe




1.2.2. Onucanue moka3arejieid mu KPUTEPUECB OUCHUBAHUSNA KOMIIeTEHIU M0 TUCHUILJIMHE Ha PA3JIHYHBIX 3Talax HX (l)OpMI/Ip()BaHI/Iﬂ,
OITMCAaHHUE IIKAJI OHCHUBAHUA

Komnerenmus, I[Inanupyembie IMoka3aTeu U KPUTEPUH OLIEHHBAHUS Pe3yJILTATOB 00yUeHHS
3Tanbl pe3yJibTaThl 00yYeHus
0CBOCHMUS Huzxe noporosoro Iloporosslii ypoBeHb IpoaBuHyTHIH Brbicokuii ypoBeHb
KOMIEeTeHI[HH YPOBHSI (3auTeHo) YPOBEHb (3auTeHno)
(He 3a4TEeHO) (3aureHo)
1 2 3 4 5 6
3naer (OK-1) - | Obyuaromuiicss He 3HaeT | OOyuaronuiicss  3Haer | OOy4aromuiicss 3HaeT U | OO0yJarommiicss 3HaeT U
OCHOBHBIE  TOHSATHS, | U HE | OCHOBHbBIE MOHSTHSI, | IOHUMAET  OCHOBHBIE | TOHUMAET OCHOBHBIE
3aKOHOMEPHOCTH, MMOHUMAETOCHOBHBIE 3aKOHOMEPHOCTH, TIOHSTHSI, TTOHSTHS,
3aKOHBI W TEOpHUH, | IOHSITHS, 3aKOHBI M TEOpPHUH, | 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,
u3ydaemble B pusmke 3aKOHOMEPHOCTH, n3ydaembie B PU3UKE 3aKOHBI W  TCOPHUH, | 3aKOHBI ¥ TEOPHH,
3aKOHBI M TEOpHH, u3ydyaeMble B (u3MKe B | U3yyaemble B (U3HUKE B
n3ydaemble B PU3UKe TUTIOBBIX CHTYAIMSIX M | CHTYaIUsIX
CUTYaIUsAX MOBBIIICHHON
TTOBBINICHHON CIIO)KHOCTH, a TaKXke B
OK-1 - CJI0’KHOCTH. HECTaHapTHBIX u
CIIOCOOHOCTBIO HENpeIBUIEHHBIX
K CUTYaIUsX, co3/1aBas
abCTpakTHOMY npu 3TOM HOBBIE
MBIIUICHHIO, MpaBWjia U aJITOPUTMBI
aHanusy, JNENUCTBHM.

CUHTE3Y Ymeer (OK-1) - | Obyuaromuiics He ymeer | OOyuatoruiicss  ymeer | OOydaromuiics  ymeer | OOygarommiicss — ymeer
aHAITM3UPOBATH aHAJIM3UPOBATH aHAJM3MPOBATH aHaJIM3UPOBAThH aHAJM3UPOBATH
pe3ynabTaThl pe3ynbTaThl pe3yIbTaThl pe3ynbTaThl pe3ynbTaThl
IKCITEPUMEHTAITBHBIX IKCIIEPUMEHTATBHBIX IKCIIEPUMEHTATBHBIX 9KCIEPUMEHTATEHBIX IKCIIEPUMEHTATEHBIX
u3MepeHuii o Qusuke, | U3MepeHUd Mo (Qu3MKe, | U3MEPEHU Mo (QU3MKe, | K3MEPEeHU 1Mo (u3uKe, | U3MEpEeHuil 1o ¢u3uKe,
0oOHapyXHUBaTh oOHapyKHUBaTh oOHapyKUBaTh 0OHapyXH1BaTh OoOHapyKHUBATh
3aBHUCHUMOCTh ~ MEXIY | 3aBUCHUMOCTb MEXIy | 3aBUCUMOCTh MEXIy | 3aBUCUMOCTh  MEXKAY | 3aBHCHUMOCTb MEXITY
bu3HIeCKUMHI (bu3mIecCKUMu (bu3mIecKuMu (bU3IIEeCKUMHU (bU3UIECKUMHU
BEJIMYUHAMH BETTMYMHAMU BEJIMYMHAMUB THUIOBBIX | BEIMYMHAMUB THUIIOBBIX | BETMUYNHAMUB

CUTYaIUsIX. CUTYaIUsIX U | CUTYyalusix




CUTYaLUSIX
HOBBIILIEHHOM
CJI0KHOCTH.

MMOBBIIIEHHOM
CJIOJ)KHOCTH, a TaKKe B
HECTaHAapPTHBIX n
HETpeABUIEHHBIX
CUTYyalUsIX, co3J1aBast
npu 3TOM HOBBIE
MpaBwjia U aJTOPUTMBI
JICHCTBUM.

Baaneer
METOdaMH
¢duznyeckux 3a1a4y

(OK-1)

PCUICHHA

OO6yuarommiics HE
BJIaJeeT METO/IaMH
pemieHust  GUBNIECKUAX
3ama4y

OOyuaromuiicst BiajeeT
METOJaMHU pereHusI
¢usnueckux 3agad B
THUIOBBIX CHTYaIlUsX.

OOyuarommuiics BIajieeT

METOJIaMH peleHus
duznveckux 3amady B
TUIOBBIX CUTyalUsX M
CUTYaIUAX
MOBBIIICHHOM
CIIOKHOCTH.

OOyuaromuiicss BianeeT

MeTOJIaMHU pelieHus
busnyeckux 3amad B
CUTYaIUsIX
MOBBIILICHHOMN
CIIO)KHOCTH, a TakKkke B
HECTaHIaPTHBIX u
HEMpeIBUICHHBIX
CUTYaIUsX, co3/1aBas
npu 3TOM HOBBIE

HpaBI/IJ'Ia Hu aJ'Il"Opl/ITMI)I
JIEUCTBUHN.

OK-3 -
TOTOBHOCTBIO K
CaMOpa3BUTHIO,
caMmopean3anu
H’
UCIIOJIb30BaHU
10 TBOPYECKOTO
MOTEHIIAIA

3unaet (OK-3)
METO/IbI
MAaTEMATUYCCKOT'O

OIIMCaHuA (I)I/ISI/I‘-ICCKI/IX

SIBJIEHUI W MPOLIECCOB

OO6yuaromuiicsi HEe 3HAeT
U HE TIOHMMAaeT METOIbI
MaTeMaTHu4dCCKOro
omucaHus (PUINIECKUX
SABJIEHUW U MPOLIECCOB

OO6yuarommiics
METOJIbI
MaAaTEMATHUYICCKOT' O
omucaHus (PU3NIECKUX
SABJIEHUUA W TIPOILIECCOB B
TUIIOBBIX CUTYaIUsX.

3HaACT

OOyuaromuiicst 3HaeT U
IMOHUMAeT METOIbI
MaTEeMaTH4YECKOIO
OMHCAaHUA (PUINIECKUX
SIBJICHUH W MPOLECCOB B
TUTMOBBIX CHUTYalUsAX M
CUTYaITUAX
MMOBBIIIICHHOM
CIIOKHOCTH.

OOyuaromuiicsi 3HaeT u
IMOHUMACT METO/bI
MaTeMaTH4eCKOro
omucaHus  (PU3HUECKUX
SIBJIECHU W MPOLECCOB B
CUTYaLUSIX
MMOBBIIITIEHHON
CIO0KHOCTH, a TaKXKe B
HECTaHAPTHBIX 51
HETpeABUIEHHBIX
CUTYyalUsIX, co371aBast
npu 9TOM HOBEIC
MpaBwjia U aJTOPUTMBI
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IEUCTBUH.

Ymeer (OK-3) -
PUMEHSTh

MOJIyYCHHBIC  3HAHUS
1o busnke VIS
pelIeHnsT KOHKPETHBIX
3a71a4 U3 pa3HbIX

obnacreit pU3uKH

OO0yuaromuiicst He yMeeT
MIPUMECHSITh MOJIY9CHHBIC
3HaHUS 1O (PU3HMKe IS
pEelIeHUsT  KOHKPETHBIX
3amad W3 pa3HbIX
obmacrei puzuku

OO0yuaromuiicst ymeer
MIPUMCHSIT
MOJTyYCHHBIC 3HAHUS 110
¢busnKe A pereHus
KOHKPETHBIX 3a/1a4 U3
pa3HbIX obnacTeit
(U3UKUB THITOBBIX
CUTYalHsX.

OOyuaromuiics ymeer
MPUMCHSITh
MOJTyYCHHBIC 3HAHUS 110
bu3uKe A permeHus
KOHKPETHBIX 3a]1a4 U3
pa3HbIX obnacrei
(DU3UKUB THITOBBIX
CUTYaIUsAX U
CUTYyAaIHSIX
TOBBILLICHHOMN
CJIOKHOCTH.

OOyuaromuiicst ymeer
MPUMEHSITH MTOJTy4CeHHBIC
3HAHUA 110 PU3UKE IS
pelIeHus KOHKPETHBIX
3a/a4 U3 Pa3HbIX
obnacteil (pU3UKKB
CUTYaIUsIX
MOBBILLICHHOMN
CII0)KHOCTH, a TaKXKe B
HECTaH/IAPTHBIX
HEMNpeIBUICHHBIX
CUTYaIUsX, CO3/IaBast
IIPU 5TOM HOBBIE
MIPaBUJIA ¥ AITOPUTMBI
JICWCTBUU.

Baageer (OK-3) -
OCHOBHBIMH METOJaMH
HAyYHOTO  TIO3HAHWS,
UCIIOJIb3YEMbIMH B
¢dusuke: HaOIIOAEHUE,
OMHCaHue, U3MEpEHHUE,
9KCTIIEPUMEHT

OO6yuarommiics HE
BIIaJI€eT OCHOBHBIMH
METOIaMHU HAYYHOTO
MIO3HAHUS,
WCTIOJIb3YeMBIMH B
¢usuke:  HabmozeHUeE,
ONMCaHWEe, W3MEPEHHE,
HKCHEPUMEHT

OO0yuaromuiicst Biaieer
OCHOBHBIMU METOJIaMH
HAYYHOTO MTO3HAHUS,
UCIOJIb3YEMbIMU B
¢u3uke: HabIOIEHUE,
OIMCaHue, U3MEepeHHe,
OKCIICPUMECHTB TUITOBBIX
CUTYyalHsX.

OOyuaromuiics BiiajeeT
OCHOBHBIMH METOJaMH
Hay4HOTO TTO3HAHUA,
UCTIOJIb3yEeMbIMH B
¢busuke: HAOMOIEHUE,
ONMCaHHUe, U3MEPEHUE,
9KCIIEPUMEHTB THUTIOBBIX
CUTYallUsAX U
CUTYaITUSIX
MMOBBIINICHHOM
CIIOKHOCTH.

OOyuatromuiicst BlajeeT
OCHOBHBIMH ~ METOJIaMU
Hay4HOTO MO3HAHUA,
UCTIOTIb3YEMbIMU B
¢usuke:  HaOIIOACHUE,
OMHCAaHHE, W3MEpPEHHUE,
AKCIIEPUMEHTB
CUTYaIUsIX
MMOBBIIIIEHHOM
CIIO)KHOCTH, a TakKke B
HECTaHAPTHBIX u
HENpPeIBUICHHBIX
CUTYaIHsIX, co3aBas
npu 3TOM HOBBIE
MpaBujia U AJITOPUTMBI
JICUCTBUU.
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1.2.3. lllkaja oneHUBaHUSA

YpoBeHb JOCTUKEHUI

OtrMmeTrKka B 5-0anbpHOM 1LIKaIe

3ayTeHo/ HE 3aU4TEHO

BBICOKU U «5»(0TIUYHO) 3a4TEHO

IIPOABUHYTHIN «4»(xopo1o) 3a4YTEHO

IIOPOTrOBBIN «3»(y10BIETBOPUTEIILHO) 3a4TE€HO
HU>)KE IOPOrOBOTO «2»(HEeyOBIETBOPUTEIIBHO) HE 3a4TEHO
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2. TunoBble KOHTPOJIbHBIEC 33/IaHUSI MJIM MHbIe MAaTepHaJbl, HEOOXOAUMBIE [JIsl OLEHKH
3HAHMH, YMEHHMH, HABBIKOB, XapPaKTEePU3YIOIUHUX 3TANbl (POPMUPOBAHUA KOMIIETEHI U B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

THUIIOBBIE 3ATAHMS JJISI TIPOBEJEHUSAIIPOMEXYTOYHOM ATTECTAIIAMN:

2.1. Dxk3ameH
a)  munogvle sonpocul K 3k3amery (llpunrosiceruel)
Pa3nen 2.9aexkTpuuectBo u daexrpomarueTusm. Kosiebanus
Pa3znea 4.Bosnbl. Ontuka. ®u3nKa aToMoB H MoJieKyJl. PU3HKA aTOMHOTO siipa

8)  Kpumepuu OYeHUusaHusl

HpI/I OLICHKE 3HaHWI Ha PK3aMeHE YUUTBIBACTCS:

1. VYposenb chopMHUPOBaHHOCTHKOMIICTEHIIUH.
YpoBeHb  yCBOEGHMS  TEOPETHMYECKUX  IOJIOKECHHHW  JHCLHMIUIMHBIL,IPABUIBHOCTD
(OpMYIMPOBKH OCHOBHBIX MOHATHHA N3aKOHOMEPHOCTEH.

N

YpoBeHb 3HaHUSI PAKTUYECKOTO MaTepHala B 00bEMENPOrpaMMBbl.
Jloruka, CTpyKTypa U rpaMOTHOCTb U3J10KEHUSIBOIPOCA.
YMeHue CBA3aTh TEOPUIO CIIPAKTUKOM.

o gk w

YMeHue 1e1aTh 000011E€HNS, BBIBOIEL.

Neni/nt Ouenka Kpurepun onenkn

1 OTin4yHO OTBETHI Ha MMOCTABJICHHBIC BOMPOCHI H3JIAral0TCS JIOTHYHO,
MIOCIIEZIOBATENBHO U HE TPEOYIOT JTOTIOTHUTEIHHBIX MTOSICHEHUH.
[TorHO pacKphIBAIOTCS MPUIMHHO-CIEICTBEHHBIC CBSA3H MEXKITY
SIBJICHUSIMU M COOBITHSMH. J{earoTcst 000CHOBAHHBIC BBIBO/IBI.
JleMOHCTpUpPYIOTCS TIIyOOKHE 3HAHUS 0a30BBIX HOPMATHUBHO-
MpaBOBBIX aKTOB. COOIIOIAIOTCS. HOPMBI INTEPATypHON pedH.

2 Xoporio OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI M3JIaratoTCs
CHUCTEMATHU3HPOBAHO U MOCIEN0BATENBHO. ba3oBble
HOPMaTHUBHO-TIPABOBBIE aKThI HCIIOJIB3YIOTCS, HO B
HEJI0OCTaTOYHOM oO0beMe. Marepuai n3iaraercss yBepeHHO.
PackpeITbl NPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKAY SIBICHUAMU
U COOBITHAMU. JIeMOHCTPUPYETCSl YMEHUE aHAIU3UPOBATh
MaTepuai, OHAKO He BCE BBIBOJIbI HOCAT apryMEHTHPOBaHHBII
U JI0Ka3aTesbHbIN Xapakrep. CoOmoaatoTcs HOPMBI
JIUTEPATYPHON pedH.

3 Y 10BIETBOPUTENBHO HonyckaroTcst HapyLIEHUs B IOCIEA0BATEILHOCTH U3JI0KEHUS.
Nwmetrorcst ymomuHaHUS 00 OTACIBEHBIX 0a30BBIX HOPMATUBHO-
MpaBOBBIX akTax. HemoysHO pacKphIBatOTCS MPUUUHHO-
CJICICTBEHHBIC CBS3H MEXKITY SIBJICHUSIMU H COOBITHSIMH.
JeMOHCTpUpYIOTCS TOBEPXHOCTHBIE 3HAHUA BOIIPOCA, C TPYAOM
pelIaroTCs KOHKPETHBIE 3aj1auu. IMeroTCs 3aTpyITHEHHUSI C
BbIBOJIaMU. JlomycKatoTCsl HApyUIEHUsSI HOPM JIMTEpaTypHOU
peun.




HeynosnerBopurensHo Marepuan nznaraercsi Hermocjae10BaTelIbHO, COMBUMBO, HE
IIPeJCTaBIIsIET OIPEAEICHHON CUCTEMBI 3HAHUH 110 JUCLUILINHE.
He packpriBaroTcst MpUUMHHO-CIIEACTBEHHBIE CBA3H MEXAY
SIBIICHUSAMH U cOOBITHAMU. He mpoBonuTcs aHanu3. BeiBos
OTCYTCTBYIOT. OTBETHI Ha IOTIOJIHUTEIBHBIE BOIPOCHI
OTCYTCTBYIOT. VIMeroTCsl 3aMeTHBIE HAPYIIEHUSI HOPM
JIUTEPATYPHOHN pedH.

2.2. 3auer
a) munoswvie 6onpocwl Kk 3auemy (lIpunodscenue 2);

Paszjnen 1.@usuueckue ocHoBbI MexaHuku.MoJieKy/sipHasi QU3NKa ¥ TEPMOAHHAMHMKA
Pa3zgen 3. Texuuyeckasa onruka

0) Kpumepuu oyeHu8aHus

[Ipu oueHKE 3HAHUI HA 3aYETE YUUTHIBACTCS:

1. VYpoBeHs chopMUPOBAHHOCTUKOMIIETEHIIUH.

2. YpOBeHb  YCBOGHHS  TEOPETUYECKUX  TOJOKEHUH  JUCUUIUIMHBIL,IPAaBUILHOCTh
(GhOpMYJIUPOBKH OCHOBHBIX MOHSATUN N3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (HPaKTHUECKOTO MaTepuaia B 00beMenporpaMMel.

4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0’KEHHUSBOIIPOCA.

5. YMeHHe CBSI3aTh TEOPUIO CIIPAKTUKOM.

6. VYwmenue nenarb 0000IICHHUS,BEIBOIBI.

Nen/m Ouenka Kpurepun oneHku

OTiaHO OTBeTHI Ha MOCTABJIEHHBIE BOIIPOCHI U3JararoTCsl JIOTHYHO,
MOCJIEA0BATEIILHO U HE TPEOYIOT JIOTIOJIHUTEIBHBIX MOSICHEHUH.
[ToHO pacKpBIBAIOTCS MPUIUHHO-CIIEACTBEHHBIE CBSI3U MEXKTY
SBIICHUSIMH U COOBITHAMU. [[enaroTcss 000CHOBaHHBIC BBIBOJIBI.
JleMoHCTpUpPYIOTCS TITyOOKHE 3HAHUS 0a30BBIX HOPMATHUBHO-
MPaBOBBIX aKTOB. COOIIIOIAI0TCS HOPMBI TUTEPATYPHON PEUH.

Xoporio OTBETHI Ha MOCTABJIEHHBIE BONIPOCHI H3JIAraroTCA
CHUCTEMATHU3UPOBAHO U MOCIEN0BATENBHO. ba3oBble
HOPMATHBHO-IIPABOBBIE AKThI UCIIOJIB3YIOTCS, HO B
HEIOCTaTOYHOM 00beMe. Marepuai u3araeTcsi yBepeHHoO.
PackpbIThl IPUYMHHO-CIIEICTBEHHBIE CBS3H MEXKY SBICHUSIMU
U cOOBITHUSIMU. [[eMOHCTpUpYETCSl YMEHUE aHAIN3UPOBATh
MaTepura, OHAaKO HE BCE BBIBOABI HOCAT apryMEHTHPOBAHHBIIM
U JI0Ka3aTeNbHbIH Xapakrep. CoOmoaaroTcs HOPMBI
JIUTEPATYPHON PEUH.

Y I0BIETBOPUTEILHO JlomyckaroTcst HapyImeHHsl B OCIEA0BATEIBHOCTH U3JI0KCHHUS.
NmeroTrcst ymoMuHaHuS 00 OTAETBHBIX 0a30BBIX HOPMATHBHO-
MIPaBOBBIX akTax. HemoiaHo packpriBaroTCA MPUYNHHO-
CJICJICTBEHHBIE CBS3U MEX/Ty SBJICHUSMH U COOBITHIMH.
JeMOHCTpHUpYIOTCS TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYAOM
pemaroTcs KOHKpPETHBIE 3aaun. MIMeroTes 3aTpyqHeHNs ¢
BbIBOJIaMU. [loNycKaroTCsl HapyILIeHUs HOPM JINTEPAaTypHOU
pedn.
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4 HeynoBneTBoputensHO Martepuan nznaraercsi HermocjaeA0BaTeIbHO, COMBUMBO, HE
IPEICTaBIISIET ONPEAEICHHON CUCTEMbI 3HaHUI 110 JUCLUILINHE.
He packpriBatoTcs NpUYMHHO-CIIEACTBEHHBIE CBA3H MEXIY
SABJICHUSIMH U cOOBITHAMU. He nmpoBonuTcs ananus. BeiBoabl
OTCYTCTBYIOT. OTBETHI Ha IOMOJIHUTEIbHbIE BOIPOCHI
OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIE HAPYLICHUS HOPM
JUTEpaTypHOH peuH.

5 3auTeHo BricTaBmisiercs mpu COOTBETCTBHA
nmapaMeTpaMdIK3aMEHAIIMOHHON IIKallbl Ha YPOBHAX
«OTIIUYHO»,«XOPOILIOY,

6 He 3auteno BricTaBnsiercst npu COOTBETCTBUU
napameTpaM3K3aMeHAIMOHHOM IITKAJIbI Ha

THUITIOBBIE 3ATAHUA JJIA ITIPOBEJEHUATEKYINEI'O KOHTPOJIA:

2.3. KonurposabHasi padora
a)  munosvlezadanus 0iisi KOHMpoabHou pabomst (Ilpunoscenued)

Kontrpoabnas padora Nel. Onekrpocratuka. [lOCTOSHHBI — 3JIE€KTPUYECKUM  TOK.
Onekrpomaraeru3m. Konedanus (0/0)
Konrpoabsnasa paGora Ne2. Onrtuka. KBanToBas mexaHuka. OCHOBBI aTOMHOM U SIAEPHOM
¢uzuku (0/0)
Kontpoabnas padora Nel. ®dusnyeckue OCHOBBI KJIACCUYECKOM MeEXaHUKHU. MonekyispHas
¢u3uka u TepMoarHAMHUKA (3/0)
Kontrpoabnass padora Ne2. Onekrpocraruka. [lOCTOSHHBIA  SJIE€KTPUYECKUI  TOK.
Onexkrpomaraetu3Mm. Konedanus (3/0)
Kontpoabsnast padora Ne3. ['eomerpuueckas ontuka (3/0)
Koutpoasnas paGora Ned4. Onrtuka. KBantoBass mexanuka. OCHOBBI aTOMHOW U SIEpPHOM
buzuku(3/0)
06) Kpumepuu oyeHuBaHus

Brimonusiercs B mucbMeHHo# dopme. [Ipu onieHke paboThl CTyJIEHTa YYUTHIBACTCS:

1. TlpaBuibHOE pacKpbITHE COAEPKAHHUS OCHOBHBIX BOIIPOCOB TEMBI, IMPaBUIbHOE
peleHue 3aaau.

2. CaMOCTOSITENIBHOCTh CYXIEHHM, TBOPUYECKMH MOAXOJA, HaydHoe OOOCHOBaHHE
packpbIBaeMoil mpoOIeMBl.

3. IlpaBUIBHOCTH MUCIIOJIB30BAHUS LIUTAT (€CIIM IMTAaTa MPUBOAMUTCS JIOCIOBHO, TO HAJ0
B35Th €€ B KaBbIUKM M yKa3aTh HCTOYHMK C YyKa3zaHueM QaMIINd aBTOpa, Ha3BaHUS
IIPOU3BENICHNUS, MECTA U TOPOJa U3/1aHUs, TOMA, 4acTH, naparpada, CTpaHUIbI).

4. Hannuue B KOHIIE paOOTHI MOJHOTO CIHCKA TUTEPATYPHI.

Nen Ouenka Kpurepum ouenku

/n

1 OtnnuHO CryneHT BeINOIHUI padoTy 0e3 omnOOK U HEA0UETOB, IOMYCTHII
He 6osiee 0JTHOTO HET04eTa

2 Xoporro CTyneHT BBITOIHWI paboTy MOJTHOCTHIO, HO IOMYCTHII B HEHl He

Oonee oHOM HEerpy0OOil OIIMOKY U OJTHOTO HEelo4YeTa, Uil He
Oosee ABYX HETOUYETOB

3 VY I0BIIETBOPHUTENHHO CTyJeHT MpaBUIILHO BBIOJIHMII HE MEHEE MOJIOBUHBI paOOTHI
WM IOIyCTWI He OoJiee ABYX IpyObIX omKOOK, Win He Ooiee
OJTHO¥ Tpy0OOH 1 01HOM Herpy0Ooil OIIMOKK U OHOTO HEI0YeTa,
WM He Oonee ABYX-TPeX HerpyObIX OMIMOOK, WIIH OJTHOM
Herpy0oii OIMOKH U TPEeX HEJIOYETOB, WIIH ITPH OTCYTCTBUU
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OIMMOOK, HO MTPH HAJTMYUH YETHIPEX-TISATH HEOYETOB, III0X0
3HAET MaTepHal, JOMYCKAeT UCKaKeHHE (DaKTOB

HeynosnerBopurenbHo

CTyneHT HOMYCTHII YHCIIO OIIMOOK U HET0UETOB MPEBOCXOIAIIEE
HOPMY, TIPU KOTOPOU MOXKET OBITh BHICTABIICHA OICHKA «3», WU
©CJIM TIPABIJILHO BBIITOJTHIUT MEHEE TTOJIOBUHBI paOOTHI

3auTeHo

BrimonmaeHo npaBuibHO He MeHee 50% 3amaHuii, paboTa
BBITIOJTHEHA T10 CTAaHIAPTHOM MJIM CaAMOCTOSTEILHO
pa3paboTaHHOW METOIMKE, B OCBEIIEHUH BOIIPOCOB HE
COZIEPKUTCS TPYOBIX OMNOOK, TIO XOAY PEUIeHHS CAeTaHbI
apryMEHTHPOBAHHBIC BBIBOJIbI, CAMOCTOSITEIIEHO BBITOTHEHA
rpaduyeckas 4acTh pabOTHI

He 3aureno

CTyaeHT He CpaBUIICS C 3aJjaHreM (BBIITOTHEHO MTPAaBUIBHO
Mmenee 50% 3amaHus BapruaHTa), HE PACKPHITO OCHOBHOE
coJiepKaHue BOIIPOCOB, UMEIOTCS TPyOble OMMOKY B OCBEILICHHN
BOIPOCA, B PELICHUH 3a]a4, B BBIMOJHEHUN IPaduIecKoil YacTH
3aaHusl ¥ T.J., @ TAKKE BBINOJTHEHA HE CAMOCTOSTEIBHO.

2.4. Tecr

a)

munoeot komniekm 3aoanutl st mecmos (Ilpunoosicenue 4)

0) Kpumepuu oyeHUuBaHus

HpI/I OLICHKEC 3HAaHUH OIICHUBAHHA TCCTOB YUUTBIBACTCA:

1. VYpoBeHb chopMHUPOBAHHOCTUKOMIICTCHIIH.
2. YpOBCHb YCBOCHHMS TECOPETUYCCKUX  IOJIOKECHUHA  JUCIHMILTAHBLIIPABHILHOCTD
(bopMyIUPOBKH OCHOBHBIX TOHATUN N3aKOHOMEPHOCTEH.
3. VYpoBeHb 3HaHUS (HAKTHYECKOTO MaTepraia B 00beMEPOrpaMMBI.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0’KEHHUSIBOIIPOCA.
5. VYMeHue cBS3aTh TEOPHUIO CIIPAKTHKOM.
6. Ywmenue nenatb 0000IMIEHUS, BEIBOIEL.
Nent Ounenka Kpurepun ouenku
/n
1 2 3
1 OTnu4=HO €CJIY BBITIOJIHEHBI CIEAYIOIINE YCIOBUS:
- JIaHbI IPaBUJIbHBIE OTBETHI HE MeHee ueM Ha 90% BompocoB
TECTa, UCKIF0Yasi BOMPOCHI, Ha KOTOPBIE CTYIEHT AOJKEH JaTh
CBOOOIHBIN OTBET;
- Ha BCE BOIPOCHI, IPEIOIararoire CBOOOHbINA OTBET, CTYACHT
JlaJl TPaBWIbHBIN U TIOJHBIA OTBET.
2 Xopor1o €CJIM BBITTOJTHEHBI CIIEAYIOIINE YCIOBHS:
- IaHBI TIPABUJILHBIE OTBETHI HE MEHee ueM Ha 75% BOTIPOCOB
TeCTa, UCKITFoUast BOIPOCHI, HA KOTOPHIE CTYJEHT JOJIKEH JAaTh
CBOOOHBIN OTBET;
- Ha BCE BOIPOCHI, IPEATIOJIararonue CBOOOIHBII OTBET,
CTYJCHT JaJ IPaBWIbHBIN OTBET, HO JOMYCTHUI
HE3HAYUTENLHBIE OIINOKHU U HE TTOKa3al He0OXOIUMO
MTOJHOTHI.
3 | YoBieTBOpHUTEIHHO €CJIM BBITIOJTHEHBI CIEAYIOIINE YCIOBHS:
- JIaHbI TIpaBWJIbHBIE OTBETHI HEe MeHee ueM Ha 50% BOIPOCOB
TeCTa, UCKIIF0Yasi BOMPOCH], HA KOTOPBIE CTYACHT JOJKEH JaTh
CBOOOHEIN OTBET;
- Ha BCE BOIPOCHI, MPEANOJAraronIie CBOOOTHBIN OTBET,
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CTYyIEHT Jall HEINPOTHUBOPEYUBBIA OTBET, WJIM IpPU OTBETE
J0IMYCTUJI BHAYUTCIIbHBIC HCTOYHOCTH U HC IOKa3aJl IMMOJIHOTEIL.
4 HeynoBiieTBOpUTENBHO | €CIIM CTYAEHTOM HE BBIIIOJIHEHBI YCIIOBHUS, IPEAIIOJIAraoue
OLIEHKY «Y TOBJIETBOPUTEIILHOY.

S) 3auTeHo BericTaBiisiercs mpyu COOTBETCTBUU
MapaMeTpamMdK3aMEHAlMOHHOW IIKAJIbl Ha YPOBHAX
COTIUYHON,«XOPOLIO»,

«KYHOOBJICTBOPUTCIILHO.

6 Hesaureno BeicTaBiisiercst mpyu COOTBETCTBUU
rapaMeTpamMdK3aMEHAMOHHOW IIKaJIbl HA
YPOBHE«HEYAOBIETBOPUTEIBHON.

2.5. KossiokBHYM
a) a) munoswie sonpocwl(zadanus)(Ilpunroscenue 5)

0) Kpumepuu oyenusanus
IIpu onieHKEe 3HAHUM HA KOJJIOKBUYME YYHUTHIBACTCS:

1. YpoBeHb chopMUPOBAHHOCTHKOMITETCHITHUIA.
2. VYpoBeHb YCBOEHHMS TEOPETUYECKHX TMOJOKEHUA JUCUUIUIMHBLIIPABUIBHOCTh
(OpMYIUPOBKH OCHOBHBIX MOHSATUN M3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTHUECKOrO MaTepraia B 00beMEIPOrpaMMBbl.
4. Jloruka, CTpyKTypa ¥ TPaMOTHOCTb H3JI0KEHHUSBOIIPOCA.

5. YMeHHe CBsSI3aTh TCOPHIO CITPAKTHKOMA.

6. YmMmenue nenath 0000IICHHUS, BEIBOIEI.

Nen/m Ounenka Kputepun onenku
1 2 3
1 OTiIn4HO CTyIeHT IEMOHCTPUPYET: TIIyOOKOE U IPOYHOE YCBOCHHE

MPOrpaMMHOT0 MaTeprala MOJHbIE, IIOCIIe0BaTENbHEIE, TPAMOTHBIE
Y JIOTUYECKU M3JIaraeMble OTBETHI IIPHU BUIOM3MECHECHHUHN 33]IaHUSA,
CcBOOOIHOE BIIAZICHUE MaTEPUAIIOM, ITPABHUIILHO 00OCHOBAHHBIC
MIPUHSATHIE PEIIECHUS

2 Xoporo CTyZIeHT 1eMOHCTPUPYET: 3HAHUE TPOrPaMMHOTO MaTepuana
TpaMOTHOE M3JIOKEHHUE, Oe3 CyIeCTBEHHBIX HETOUHOCTEH B OTBETE
Ha BONPOC, IPaBUJILHOE IPUMEHEHNE TEOPETUIECKUX 3HAHUM;
BJIaJIcHHE HEOOXOANMBIMU HaBBIKAMHU P BBIIOIHEHUH
MIPAKTHYECKUX 3a/1a4

3 Y 10BJIETBOPUTENBHO CryIeHT NIeMOHCTpUPYET: YCBOEHUE OCHOBHOI'O MaTepuaa, Ipu
OTBETE JOITYyCKAIOTCSl HETOYHOCTH, IIPH OTBETE JAI0TCS
HEIOCTATOYHO MPAaBUIIbHBIE (POPMYIIMPOBKH, HAPYILIAETCS
[I0CJIE0BATENbHOCTh B U3JI03KEHUH IPOrPaMMHOI'0 MaTepuaia,
MMEIOTCS 3aTPYJHEHUS! B BBINIOJIHEHUH PAKTHYECKHUX 3aJJaHUN

4 HeynoBneTBopUTENbHO CTyIeHT IeMOHCTPUPYET: HE3HaHUE MTPOTPAMMHOI0 MaTepuana, Mpy
OTBETE BO3HUKAIOT OIMHOKH ,3aTPYAHEHUS TIPY BHITIOJTHEHUH
MPAKTHYECKUX paboT

2.6. Onpoc (yCTHBIN WM NHCbMEHHBIH).

a) munosvle gonpocwl(3aoanus): ([Ipunosxcenue 6)

0) Kpumepuu oyeHUB8aHUsl
[Ipu onieHke 3HaHUM Ha onpoce (MMCbMEHHOM) YUUTHIBAECTCS:
1. YpoBeHb chopMHUPOBAHHOCTUKOMIIETEHIIUH.

2. YpOBEHb YCBOEHHS TEOPETUYECKUX TMOJIOKECHUM JIHCUUILIMHBL,IIPABUIBHOCTh
(GhOpMYITUPOBKH OCHOBHBIX MOHSATUN M3aKOHOMEPHOCTEH.
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w

YpoBeHb 3HaHUA (HAKTUYECKOTO MaTepuaia B 00beMEnporpaMMbl.

e

Jloruka, CTpyKTypa U rpaMOTHOCTh U3JI0KEHUSIBOTIPOCA.
YMeHue cBsizaTh TEOPUIO CIPAKTUKOM.

o

YMeHuHe neaTh 0000IeHNS, BBIBOIEI.
Onpoc nucbMeHHbIi (0JMI — ONIPOC)

Neni/n Onenka Kpurtepuu oueHkn
1 2 3

1 OT1inyHO Bormpoc packpsIT MOTHOCTEIO0, TOYHO 0003HAYEHBI OCHOBHBIC TTOHSITHS
Y XapaKTEPUCTHKU 110 TEME

2 Xoporio Bormpoc packpbIT, OHAKO HET MOJIHOTO OIMCAHUS BCEX
HEOOXOJMMBIX JIIEMEHTOB.

3 VY 10BIIETBOPUTEIIHLHO Bormpoc packpbIT He MOJTHO, MPUCYTCTBYIOT TPYObIE OIMUOKH,
OJIHAKO €CTh HEKOTOPOE MIOHUMAHHUE PACKPHIBACMBIX MTOHITHH.

4 Heynosnersoputensio | OTBET Ha BOIIPOC OTCYTCTBYET MIIM B 1I€JIOM HE BEPEH

Omnpoc ycTHbI#

[Ipu onenke 3HaHUi Ha onpoce (YCTHOM) YUUTBIBAETCS:

1. IlonHoTa 1 riayOuHa oTBeTa (YUYUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, OHATHH U
T.IL.);

2. Co3HaTenbHOCTh OTBETA (YUUTHIBAETCS IOHMMAHUE U3JIaraéMoro MaTepuana);

3. Jlormka wu3NOXeHUs MaTepuana (YUUTHIBA€TCSI YMEHHUE CTPOUTh LEJIOCTHBIMH,
II0CJIEI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BATHCS CIIELUAIBHON TEPMUHOIOTHEN);

4. PauvoHaNbHOCTh MCIOJb30BAaHHBIX MPUEMOB M CIIOCOOOB PELIECHUS MOCTaBICHHON
yuyeOHOIl 3ajauu  (YYUTHIBAaeTCS YMEHME MCIIOJIb30BaThb HauOojiee MPOTrpPEeCcCUBHBbIE U
3¢ (eKTHBHBIE CTIOCOOBI TOCTHKEHUS 1ISIIN );

5. CBoeBpeMeHHOCTb M 3()(PEKTUBHOCTH HCHOIB30BAHUSA HAIJIIIHBIX MOCOOMI U
TEXHUUYECKHUX CPEJICTB MpU OTBET€ (YUYUTHIBAETCSI TPAaMOTHO U C TMOJIb30M NPUMEHATH
HarJsIIHOCTh M IEMOHCTPAIIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

6. Hcnonp3oBaHue JONOIHUTEIBHOTO MaTepuaa (00s13aTeIbHOE YCIOBHE);

7. PanuoHanbHOCTB UCIIOJIB30BAHUS BPEMEHHU, OTBEIEHHOTO Ha 3ajiaHue (He oo0pseTcs
3aTSIHYTOCTh BBIIIOJIHEHHS 3aJaHMsi, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HMHAMBHIYAJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Nen/m Ounenka Kputepun onenku

1 2 S
1 1) HONHO M apryMEHTHPOBAHO OTBEYAET 110 COJEPKAHUIO 3a1aHUSL; 2)
0o0OHapyXKMBaeT IOHUMaHHE MaTepraia, MOKeT 000OCHOBATh CBOU
CY>KIeHHsI, TPUMEHUTh 3HAHNUA Ha MPAKTHUKE, IPUBECTH HEOOXOUMbIE
MpUMEPHI HE TOJBKO MO YYeOHUKY, HO U CAMOCTOSITEIIBHO
COCTaBJICHHBIE; 3) U3/araeT MaTepual IoCieI0BaTeNbHO U
MPABIIIBHO.
2 CTYIEHT J]aeT OTBET, yJOBJIETBOPSIONINI TEM k€ TpeOOBaHUAM, YTO
Xoporo U JUTSI OLIGHKHU «S», HO 0mycKaeT 1-2 omunOKu, KOTOpBIE caM XKe
UCIPABIISIET.
3 CTYZEeHT OOHapyXHBAaeT 3HAHUE W MOHUMaHNE OCHOBHBIX
MOJIO’KEHUH TAHHOTO 3aJ]aHus, HO: 1) n3naraeT MaTepuai HETIOJIHO ’
JIOIYCKaeT HETOYHOCTHU B OIPEIETICHNN TIOHATUI UITN
(hopMynupoBKe NpaBuil; 2) HE YMEET I0CTATOYHO INIyOOKO U
JTIOKa3aTeIbHO 000CHOBATH CBOU CYXKACHHS U TIPUBECTH CBOU
npuMepsl; 3) u31araeT MaTeprail HeMoCIeA0BaTEIbHO U JOIYCKaeT
OLIMOKH.

OT1inyHO

Y 10BIETBOPUTENBHO

4 Hey,I[OBHGTBOpI/ITeJ'H:HO CTYACHT O6Hapy>KI/IBaeT HE3HAaHUC OTBCTA Ha COOTBCTCTBYIOLICC
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3aJjaHue, JOMyCKaeT OIUOKH B GOPMYIMPOBKE ONpeACICHUH 1
IIPaBUJI, UCKAXKAIOIIUE UX CMbICII, OECIIOPAI0YHO U HEYBEPEHHO
nznaraer marepuai. OLeHka «2» oTMedaeT Takue HeJIOCTaTKU B
MOJTOTOBKE CTY/A€HTA, KOTOPBIE SABISIOTCS CEPhE3HBIM MPETATCTBUEM
K YCICIIHOMY OBJIICHHUIO [TOCTIETYIOIINM MaTepHaIoOM.

2.7.3ammTa 1adopaTopHoii padoThI.
a) munosvle gonpocwl(3aoanus): ([Ipunosxcenue 7)

6) Kpumepuu OYeHUBaHUsL

[Tpu onieHKe 3HaHUM Ha 3a1UTe JIaOOpaTOPHOU PabOTHl YUUTHIBAETCS:
1. YpoBeHb chopMHpPOBAHHOCTUKOMITCTEHIIUH.

2. YpoBeHb YCBOCHHUSI TEOPETUUYECKUX TOJOKEHUN JUCHUTUIMHBLIPABUIBHOCTh
(bopMyIHUPOBKH OCHOBHBIX OHATUN N3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTUUECKOTO MaTepraia B 00bEeMeporpaMmbl.
4. Jloruka, CTpyKTypa U IpaMOTHOCTb H3JI0’KEHUSBOIIPOCA.
5. YMeHue cBsA3aTh TEOPUIO CIIPAKTUKOM.

6. YMmenue aeaatb 0000IIEHNS, BEIBOILI.

Nen/nn Ouenka

Kpurepun ouenkun

1 2

3

1 OTtanaHO

CryIeHT npaBIIIbHO Ha3bIBACT METOA UCCIIEIOBAHUS, IPABUIBHO
Ha3bIBaeT MPUOOP, NPABIIIBHO AEMOHCTPUPYET METOIUKY
UCCIIEI0OBAHUs /U3MEPEHUs], IPABUIBHO OLICHUBAET PE3yJIbTAT.

2 Xoporo

CryaeHT npaBUILHO HA3bIBACT METO/] UCCIICIOBAHUS, IPABHILHO
Ha3bIBaeT Mpubop, TOMyCKaeT eIMHUIHBIE OMIMOKN B IEMOHCTPAITHH
METOJIUKY UCCIICAOBAHUS /M3MEPEHUS U OIICHKE €T0 Pe3yJIbTaTOB

3 Y IOBIETBOPUTENBEHO

CTyI[CHT HCMPAaBUWJIBHO HA3bIBACT METOA UCCIICAOBAaHUA, HO IIPU
3TOM JlaeT NpaBUIIbHOE Ha3BaHue mpubopa. Jlomyckaer
MHOECTBEHHBIC OMHOKH B IEMOHCTPAIIMN METOIUKH UCCIICIOBAHUS
/M3MEpEeHUs U OIICHKE €ro Pe3yJIbTaTOB

4 HeynosnersopurensHo

CTyneHT HeTpaBMJIbHO HAa3bIBAET METO]I UCCIIEOBAHUS, TAeT
HeTpaBWIbHOE Ha3BaHUe pudopa. He MoxeT npoaeMOHCTpUPOBaTh
METOAMKY MCCIICAOBAaHMS /U3MEPEHHS, a TAKXKE OLIEHUTh Pe3yJIbTaT
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3. Meroauueckue MaTepuaJibl, ONpeeJsiOIINe MNPoUeAyPbl OLEHUBAHUS
3HAHMHW, YMEHHMH, HABBIKOB, XaPaKTePU3YIOIIUX ITanbl (GopMHUPOBAHMS

KOMIIeTeHI M

[Tockonbky yuebHast TUCIUILUIMHA IpU3BaHa (OPMUPOBATH HECKOJIBKO AECKPUIITOPOB
KOMITIETEHIINH, MPOoIeaypa OLIEHUBAHUSPEATU3YETCS TTOITAIHO:

1-ii 3Tan:olleHMBaHKE YPOBHS JAOCTH)KEHUS Ka)XI0T0 U3 3aIlNIAHUPOBAHHBIX PE3YJIbTaTOB
00y4YeHUs: — JECKpUIITOPOB (3HAHWM, YMEHUMW, BJIaJCHHUI) B COOTBETCTBUU CO IIKAJIAMU U
KPUTEPHUSMH, YCTaHOBJIEHHbIMU Matpunie komnereHuuid OOIl (mpunoxenne k OOII).
DKCHEpTHOW OIEHKE TMPENoJaBaTeNsi IMOJUIekKAT YPOBHH CHOPMUPOBAHHOCTH OTICIIBHBIX
JNECKPUNTOPOB, NJsl OLEHUBAaHUS KOTOPBIX IMpeAHa3HAuYeHa JaHHAs OILEHOYHas Mpolexypa
TEKYIIEro KOHTPOJS WM TPOMEKYTOUHOM aTTeCTallMd COTJIACHO MAaTPHUIE COOTBETCTBUSA
OILICHOYHBIX CPEJICTB pe3yjbTaTaM 00y4eHHs MO AUCIUILTHHE.

2-3Tam: WHTErpaJibHasi OIIEHKAa JIOCTHMIXKEHHS OOydaromuMmcsi 3alljlaHupPOBaHHBIX
pe3yJIbTaTOB OOyUYEHUS! MO HTOraMOTAENbHBIX BHUJOB TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON
aTTECTaIUU.

XapakTepucTHKA NPoue1yP TEKYIIero KOHTPOJIS U MPOMEKYTOYHOHATTEeCTALIMH 110

AMCHMILITIMHE
IlepuonuuHOCTb U
p cﬁoco6 Croco0 yuera
HaunmenoBanue BI/IILLI BCTaBJISIEMBIX WHANBUAYAJIbHBIX
No MIPOBEICHUS .
OILIGHOYHOTO CPEJICTBA OLICHOK JOCTIKEHHAN
npoucaypnbl 6
OLICHHUBAHUs ODYHAIOTHHXCA
Pa3 B cemectp
(CO?aCHO ITo nsaTubaLILHOM
YECOHOM
y y ImKane BenomocTs, 3aueTHas
1. DK3aMeH (3a4er) TUTaHy), TIO
WIIN KHWDKKa
OKOHYaHUH
M3yueHHs] 3a4TE€HO/HE3aYTEHO
JUCLUTIIIMHBI
XKypnan ycrieBaemocTH
npernoaBarens (s
Pa3 B cemectp O0YHOU POPMBI 0OyUECHHS);
2. KoHnTposbHas paboTa (cormacHo 3a4TeHO/He3auTeHo | Terpajab I BHIIOIHEHUS
y4eOHOMY IIJIaHy) KOHTPOJIBHBIX padoT (11t
3209HON (OPMEI
o0yueHus1)
[o maTnbampHON
3 Tect [Ba pa3a B nIKaje XKypnan ycrieBaemocTu
ceMecTp WIN npernoaBartes
3a4TEHO/HE3a4TeHO
. Mo nsaTHbamIEHOM JlaboparopHast TeTpas,
3amura 1abopaTopHoil | CHCTeMaTHYECKH
4 IKAJIe WITH JKYpHaJ yCIIeBaeMOCTH
paboThI Ha 3aHATHUIX
3a4TE€HO/HE3aYTEHO penojaBarTes
5 T T— JlBa pasa B [To natubamnero | XKypHan ycneBaemMocTu
y ceMecTp HIKaJe IpenoaaBaTes
6 Omnpoc (ycTHbIit / Cucremaruuecku | Ilo matubamnbnot | XKypHan ycneBaemMocTu
MACbMEHHBIN ) Ha 3aHATHUIX LIKaJe IpenoaaBaTes

Y 10BieTBOpUTENbHASA OLICHKA 10 JUCLUIIINHE, MOXKET BBICTABIIATHCS U IPU HEIOJIHON
c(OpMHUPOBAHHOCTH KOMIIETEHLIUN B X0JI€ OCBOEHUS OT/IEIbHON yUeOHON JUCIUILIUHBL, €CIIH UX
dbopMHpoBaHUE TNpenarnojaraeTcs MpoAOIDKUTh Ha Oojiee MO3JHUX ATarnax OOydeHHs, B XOJie
W3YYEHHUS JPYTUX y4eOHbIX TUCIUILIUH.
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10.

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.

22.
23.

24.
25.

26.

Ipunoosicenue 1

TunoBbie BOMPOCHI K IK3aMeHY
OK - 1 (3nams), OK - 3(3nams)

Pa3zoen 2. Inexkmpuuecmeo u 3nekmpomaznemusm. Koneoanusn
(2 cemecmp)

DIIeKTPpUYECKHH 3apsil. 3aKOH COXpaHEeHUs 3apsaaoB. JIMHEHas, TOBEPXHOCTHAS U 0O0bEMHAas
IUIOTHOCTH 3apsA0B. B3aumoaeiictBue Mexay 3apsaamu.

HanpsbkeHHOCTh 3lIeKTpocTaTUdeckoro mojs. HampspkeHHOCTh MOJs TOUEYHOro 3apsiia U
CUCTEMBI TOUEUHBIX 3apsAnoB. [IpuHIMI HaTOXKEHUS MOJeH.

Pacyer HampsKEHHOCTH 3JIEKTPOCTATUYECKOTO TMOJISI CUCTEMbI TOYEUHBIX 3apsI0B METOIOM
cynepnozunuii. [Ipumep.

DneKTpUUecKuil Iumoiib. Pacder HampsyKEHHOCTH SJIEKTPOCTATUYECKOTO MOJs WMo C
MIOMOIIbIO IPUHLIMIIA HAJIO)KEHHUS MTOJIEH.

Pabora anekTpocTaTHyeckoro mosis 1o mepeMelieHuo 3apana. [loTeHIuanbHbIi XapakTep
AIIEKTPOCTATUYECKOTO MOJISL.

[Torenuuan. Pa3zHocTh mnoreHiumanoB. [loTeHIMAnm MoJis TOYEUHOTO 3apsia U CUCTEMBI
TOUYEYHBIX 3apsJI0B.

XapakTepUCTUKH AIEKTPOCTATUYECKOTO MOJS: HAMPSHKEHHOCTh U MOTeHIHal. CBA3b MEXIY
HUMU.

[upkynsius BEKTOpa HAMPsHKEHHOCTH. OU3NYECKUI CMBICIT.

ITonstue noroka. Teopema ["aycca.

Pacyer HampsHKEHHOCTH 2JIEKTPOCTATUYECKOIO MOJIsi 0ECKOHEYHON PaBHOMEPHO 3apsKEHHOU
IUIOCKOCTH U 3apsKEHHOIo I1apa IMpy oMol TeopeMsl ["aycca.

Pacyer = snekTpocraTMdeckoro - mojs  OECKOHEYHOW  PaBHOMEPHO  3apsHKEHHOM
LWIMHIPUYECKON MOBEPXHOCTH MpHU MOMOIIH TeopeMsl ["aycca.

[IpoBOZHMKM B DJIEKTPUYECKOM TIoje. OieKTpoeMkocTb. KonaeHcaropsl. EMkocTs
YEIMHEHHOT O 11apa.

EmkocTs 1uiockoro koHzaeHcatopa. llocnenmoBarenbHoe W NapajulebHOE COEAMHEHHE
KOHJICHCATOPOB.

OHeprus B3aMMOICHCTBHSI CUCTEMBI DJIEKTPUYECKHX 3apsA0B.JHEPIUs YEIUHEHHOIO
IIPOBOJHMKA U KOHJEHCATOPA.

Onektpuueckuii ToK. Cuila M IUIOTHOCTh TOKAa. YCIIOBHE CYIIECTBOBAHMSI TOKA B IICTH.
Croponnue cunsl. J]1C.

3akoH OMa B MHTErpaIbHOM (hopMe /17151 OAHOPOHOTO U HEOAHOPOIHOTO yyacTKa LEeIH.
ConporuBnenne mnpoBoaHUKOB. [locienoBarensHOe U HapauieIbHOE  COEAMHEHHE
COIIPOTUBIICHU.

3akon Oma B nuddepeHmanpHoi Gopme s OJHOPOJHOTO M HEOJHOPOJHOTO ydYacTKa
LENH.

PabGoTta u momntHOCTH TOKA. 3akoH Jlkoyns-JIeHiia B unterpaibHON (hopme.

3akoH [xoynsa-Jlenna B quddepenumansaoit popme.

VYaenbHas NOpPOBOJAMMOCTb W CONPOTUBJIEHME NPOBOAHUKOB. MX 3aBuCMMOCTH OT

TEMIEPATYPHI.
[TpaBuna Kupxrodga. [Ipumep pacuera 371eKTpUUECKUX LIETIEH.
Tunel  guonektpukoB.  Ilomspuzanumss — OUDIEKTPUKOB.  OHEprus  JUIOIA B

3EKTPOCTATUYECKOM I10JI€.
[Honstpuzanmonusie 3apsiabl. [lonsgpuzoBanHoCcTh. HanpsskeHHOCTH NOJISE B IUAJIEKTPUKE.
OnekTpuueckoe cmenienne. Teopema [aycca Uit 3JIEKTPOCTATHYECKOrO TMOJSL B
JIUAJIEKTPUKE.

DJIIEKTPUUYECKOE 0JI€ BHYTPH IIOCKOU MJIACTUHBI TUAJIEKTPUKA.
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27. MarHuTHOE T10JIe ¥ €T0 XapaKTePUCTUKU. [[pHHIINIT CYTIepIIO3UIIHH.

28. MarauTHoe 1oJe IBIKYyIIerocs 3apsana. 3akod buo-Casapa-Jlamnaca.

29. Pacuer MarHuTHOTO MOJS AJISi IPOU3BOJILHOTO MPOBOJHUKA. PacueT MarHUTHOTO OIS s
IPSMOTO TOKa.

30. Pacyer MarHMTHOTO TOJA JAJs MPOU3BOJBLHOTO NMPOBOAHMKA. PacdeT MarHMTHOrO MO B
LIEHTPE KPYyroOBOT'O MPOBOJAHUKA C TOKOM.

31. JleficTBHME MarHUTHOTO TOJISI HA ABWOKYyIIHiics 3apsa. Cuna JlopeHma.

32. DneKTpUYecKoe U MarHUTHOE B3aUMOJICHCTBUE IBUKYIIIMXCS SJIEKTPUUECKUX 3aPs/I0B.

33. 3akon Amnepa. BzanmoaelicTBie mapamienbHbIX TOKOB.

34. Hupkynsiuys BEKTOpa MArHUTHOM MHAYKIUH (3aKOH MOJIHOTO ToKa). CiencTBHE.

35. JIBmkeHue 3apsKeHHBIX YaCcTUI B MATHUTHOM TOJIE. Y CKOPUTEIH.

36. /IBmxeHue 3apsKEHHBIX YaCTULL B 3JICKTPUYECKOM U MarHUTHOM IIOJIE.

37. Cuna 1 MOMEHT CWJI, JCHCTBYIONNX HA PAMKy C TOKOM B MarHUTHOM TIOJIE.

38. JIunonbHbIM MarHUTHBI MOMEHT paMKH ¢ TOKOM. Pa0oTa 1o nepemeneHuio NpoBoIHIKA U
KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

39. MaruuTHoe noje B BewecTse. ['unoresa Amnepa. MosnekyispHbsle Tokd. HaMarHn4eHHOCTb.
JlmaMarHeTMKy M mapaMarHeTukd. HanpsokeHHOCTh MarHUTHOTO TOJIS. 3aKOH MOJTHOTO TOKA
JUIsl MAarHUTHOT'O 110J1s B BEIlleCTBE. BbIuncieHne MarHuTHOTO 1oJisi B MAarHeTUKAaX.

40. SIBneHue ICKTPOMArHUTHON HHITYKITUH. 3akoH Dapanes.

41. UHayKTUBHOCTh KOHTYpa. CaMOMHIYKIIHUS.

42. B3anMHasi MHIYKIHSL. DHEPTHsI MATHUTHOTO TIOJISL.

43. BuxpeBoe 371eKTpuueckoe mnose. Tok cMelieHus.

44. YpaBuenuss MakcBesuia JJis 3JIEKTPOMarHuTHOTO TOJISL.

45. YpaBHeHus: MakcBesia ¥ 3J1eKTPOMarHUTHbIE BOJIHBI.

46. 'apmMoHnYECKHE KOJICOAHUS M UX XapAKTEPUCTHKH.

47. MexaHn4eckue rapMOHHUYECKUE KOIeOaHMsL.

48. YpaBHEeHHE CBOOOIHBIX 3aTYXAIONNX MEXaHUYECKUX KOJIEOaHUH U €T0 pPelICHHUE.

49. TlpyXMHHBIN, GU3NUECKUN 1 MATEMATHYECKUN MAsTHUK.

50. CBoOoaHBIE TapMOHUYECKHE KOJICOaHUs B KOJIeOaTeTbHOM KOHTYpE.

51. luddepennmanbHble ypaBHEHUS CBOOOJHBIX 3aTYXAIOLIMX MEXaHMUYECKUX KoJeOaHUH U ero
perieHue.

52. lnddepennmanbHble ypaBHEHUS] CBOOOAHBIX 3aTYXAIOIUX IEKTPOMArHUTHBIX KOIeOaHUH U
€ro pelieHue.

53. luddepennmanbHoe ypaBHEHUE BBIHYX/IEHHBIX MEXaHUYECKUX KOJIEOAHH U ero peleHue.

54. luddepennmanbHoe ypaBHEHHE BBIHYKICHHBIX 3JEKTPOMAarHUTHBIX KOJeOaHUH U €ro
pelIeHue.

55. AMmiutyna U (aza BBIHYKICHHBIX (MEXaHMYECKHMX W DJIEKTPOMArHUTHBIX) KoseOaHUM.
Pe3onanc.

56. CnoxeHre TapMOHUYECKHUX KOJeOaHW OAHOTO ¥ HANpaBICHHUS W OJWHAKOBOH YaCTOTHI
CrnoxeHue B3auMHO NepIEeHIUKYISPHBIX KOJICOaHUH.

Pazden 4. BoaHbl. Onmuka. Pu3uka amomoe u mosekyn. Pusuka amomHo20 A0pa
(4 cemecmp)

1. DneKTpomarHuTHble BO/IHbI. CBONCTBA 3/1EKTPOMArHUTHbIX BOJIH.

2. BonHoBoe ypaBHeHue. CKOpPOCTb pacnpocTpaHeHuA. [110CKMe 3N1eKTPOMArHUTHbIe BOJHbI.
®a3oBas 1 rpynnoBan CKOPOCTU. DHEPrrA BOJHbI.

3. BonHoBble npouecchl. MHTepdepeHUmn, audpaKkLma, NOAAPU3ALMA U AUCNEPCUA MEXAHUUYECKUX
BOJH.

4. CBeT, KaK 3/1eKTPOMarH1THas BosiHa. KorepeHTHOCTb U MOHOXPOMATUUYHOCTb CBETOBbIX BOJIH.

5. WHTepdepeHuma cBeTa. PacueT MHTepdepeHUMOHHOM KapTUHbI OT ABYX UCTOUHUKOB.

6. WHTepdepeHLMsa B TOHKUX NaeHKax. MHTepdepomeTpbl.
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Ondpakuma ceeta. NMpuHumnbl Pepma, MNoireHca-PpeHens.

Buabl gudpakumn.

OndpakumoHHana peweTka. Paspelatoutas cnocobHOCTb cnekTpanbHbIX Npnbopos.
10. MpuHuMn ronorpadpumn.

11. Nonspusauyma ceeTa. ECTECTBEHHbIN M NONAPU30BaAHHBIN cBeT. CNocobbl nonAapusaumm.
12. 3aKoH bptocTepa.

13. [BoitHOe nyyenpenomsaeHue.

14. 3akoH Mantoca.

15. Nonapougbl U NOAAPU3ALUOHHbIE MPU3MbI.

16. [Oucnepcua ceeta. HopmanbHaa M aHOMabHAA gUcnepcus.

17. TpynnoBasA CKOPOCTb.

18. MMornouweHune ceeTa.

19. PaccesaHue cBeTa.

20. TennoBoe uanyyeHue. 3akoHbl Knpxroda, CredpaHa-bonbumaHa, BuHa.

21. KeaHToBas runotesa. Popmyna MNnaHka.

22. doToanekTpuyeckuii apdpekT. YpaBHeHMe DNHLWTENHA.

23. [asneHue ceTa. I¢PeKT KomnToHa.

24. KopnyckynsapHO-BONHOBOM Ayanu3am. FmnoTesa ae bpoins.

25. CooTHoLleHWe HeonpeaeneHHocTel Men3eHbepra.

26. BosiHOBble CBOMCTBA MMKPOYACTUL,

27. KBaHTOBble COCTOAHMA. 3a4aHMeE COCTOAHUA MUKPOYACTULLbI.

28. BosiHOBaA GpyHKUMA U ee CTaTUCTUYECKUI CMbICA. AMMNNUTYAa BEPOSTHOCTEN.

29. BepoATHOCTb B KBAHTOBOM TEOPUMU.

30. BpemeHHOe 1 cTauMoHapHoe ypasHeHua LWpeanHrepa. CtaumoHapHble COCTOAHUA.
31. Yactuiua B 04HOMEPHOM NOTEHLUMaNbHOM AMe.

32. TyHHenbHbIl addeKT.

33. [apMOHUYECKUIA OCLUANATOP.

34. Teopwua atoma Bogopoga no bopy.

35. CrtpoeHue atoma. Mogenb TomcoHa. Onbitbl Pesepdopaa. Mogens Pesepdopaa.
36. CneKTpanbHble 3aKOHOMEPHOCTU U3/Tly4eHuA aToma Bo4opoaa.

37. Teopwusa bopa. MNMoctynatsl bopa.

38. OnbITbl ®paHKa u lepua.

39. CnekKtp atoma Bogopoaa no bopy.

40. ATOoM BOJOpPOJA B KBAHTOBOM MeXaHMKe. 1-S cocTofiHMe 3/1eKTPOHA B aTOMe BOA0POAa.
41. OnbiTbl LWTepHa u F'epnaxa.

42. CnuH. MPUHLMN TOXKAECTBEHHOCTU B KBAHTOBOM MeXaHMKe.

43. MpuHuun Mayau.

44. Pasmep, cOCTaB U1 3apAg aTomHoro aapa. Maccosoe 1 3apafoBoe Yncna.

45. [edeKT macchbl M 3Hepruns ceasmn agpa.

46. ApepHble cnnbl. Moaenu agpa.

47. PagMoaKTUBHOE MU3/ly4eHMe 1 ero Buabl. 3aKOH PaAMOaKTUBHOIO pacnaaa. lMpasuaa cmeLLeHus.

0 o N
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Ilpunosxcenue 2

Tunosble BONPOCHI/3aJaHUA K 3a4eTy
OK - 1 (3nams), OK - 1(énaoems), OK — 3 (3uams)

Pa3nea 1. ®u3nyeckne 0CHOBbI MeXaHMKH. MoJieKyJIsipHas PU3HKA U
TepmoanHamuka (1 cemectp)
Kunematndeckoe onvcaHue paBHOMEPHOIO JBUKCHHUS.
KunemaTndeckoe onucanue paBHOIEPEMEHHOTO JBUKEHUS.
BbIBOZ TAaHT€HIIMATIBHOTO U HOPMAJIBHOI'O YCKOPEHHUS.
BpIBO OCHOBHOrO  ypaBHEHHs JMHAMHUKU IIOCTYNATEJbHOIO  JBWXKCHUS IS
MaTEepUaIbHON TOUYKH.

NS

S. BbIBO1 OCHOBHOTO ypaBHEHUS IMHAMUKH BPALLATEIbHOTO JBUKEHUS 1JI1 MaTepUaIbHOMN
TOYKH.

6. BbiBO# OCHOBHOIO ypaBHEHHS JUHAMHMKHU IOCTYNATEIbHOTO JIBUXKEHHS [JISI CHUCTEMBbI
MaTepUaIbHBIX TOYEK U TBEPAOIO TEIIA.

7. BbiBo#n OCHOBHOrO ypaBHEHMsSI AMHAMUKHM BpPALIATEIbHOTO JABM)KEHUS [UISI CHCTEMBbI
MaTepUaIbHBIX TOYEK U TBEPAOIO TEIA.

8. Cuna. 3akonsl HploTOHA [l TOCTYNIATENIBHOTO ABUKECHHUS.

9. 3axkoHbl HproTOHA U1l BpaIaTeabHOrO JBUKECHUS.

10. AJUTUTUBHOCTH Macc. 3aKOH COXPAHECHUS [IEHTPA UHEPIIUH.

11. BriBoz 3aK0HA COXpaHEHUs KOJIMYECTBA ABU)KCHHUS JUUIS1 MATEPUAIbHON TOUYKH, CHCTEMBI
MaTepuaibHbIX TOYEK U TBEPAOIO Tea.

12. BbIBOZI 3aKOHA COXpaHEHUsI MEXaHUYECKON SHEPTUH.

13. BbIBo/1 3aKOHA COXpaHEHHsSI MOMEHTA UMITYJIbCA.

14. PaboTa, MOLITHOCTB, SHEPI U AJIs TOCTYNATEIbHOIO IBUKEHHUS.

15. PaboTa, MOIITHOCTB, SHEPTHS AJISl BPAIIATEIBHOTO JTBH)KCHUSI.

16. Cuna xak mpou3BOIHAS UMITYJIbCA.

17. [Tonsitue MomenTa uHepuu. Tabaua MOMEHTOB HHEPIIMH TEJ TPABUIHLHOU (POPMBI.

18. Kunernueckas 3Heprust Juist BpalaTeJIbHOTO IBUKEHUS.

19. Heynpyruit ynap. Yopyruit ynap.

20. BbIBOZ ypaBHEHHUH CBSA3M NIOCTYNATEIBHOTO M BpPallaTEIbHOIO IBUKEHUS.

21. Hoxa3zarenbcTBO Teopemsl LlTelinepa.

22. Ocnosuble nonoxxenuss MKT. ITapamerper MKT. OcHOBHBIE TEpMOIMHAMUYECKUE
napametpsl. Dynkuus cocrosHus. [ponecc. M3onponecc. Omnupudeckue 3aKOHbI.

23.  VYpasHenue Menzeneena — Knaneiipona.

24, TepMoIMHaMHYECKUI CMBICIT JaBICHUS.

25. TepMOAMHAMUYECKUI CMBICI TEMIIEPATYPHI.

26. BwBox ocHoBHoro ypaBaenust MKT. 3akon /laneToHa.

27. Cpennecratuctuueckue xapakrepuctuku. Oaykryanus. Pacnpenenenue Monekyn raza no
o0beMy.

28. Pacmpenenenne Makcsea.

29. ®@yskuwms pactpenenenus. CpenneapudmMeTnaecKkast U CpeAHEKBaIPATUIHAS CKOPOCTH
MOJIEKY.

30. Bapomerpuueckas Gpopmyna. Pacnpenenenue bonpnmana.

31. DOxkcnepuMeHTaJIbHAs MPOBEPKaA pacmpeseneHus Makcpea.

32. BHYTpeHHss SHEPTHUs UIATLHOTO Ta3a. BHyTpeHHSs SHeprus, Kak GyHKINS COCTOSHUSI.
33. PaGora B Tepmoaunamuke. [Ipuparienue paboTsl.

34. 3akoH cOXpaHEHUS SHEPTHH B TEPMOJIUHAMHKE (3aKPBITHIE CHCTEMBI).

35. Pa0ota ans ©30TepMHUYECKOT0 Mpoliecca.

36. Pabora mis n300apuyecKoro mporecca.

37. 1 Hauano TepMOAMHAMUKY JIJIsl U30IPOIIECCOB.

38. TemnoemkocTs. MoIsipHast TETIOEMKOCTb. TemI0eMKOCTh H30TPOIIECCOB.
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39. ®opmyna Maiiepa. TenmoeMKOCTh MHOTOATOMHBIX Ta30B.

40. Apmabarmueckuit mponecc. JlmarpamMmma aguadaTudeckoro mpoiecca. 3akoH Ilyaccona.
41. Craructuyeckuil Bec. DHTponus. VI3MeHeHne S3HTPONUHU Ul pAaBHOBECHBIX U
HEPABHOBECHBIX MTPOLIECCOB.

42. 3akoH BO3pacTaHUs SHTPOIHHU. 2 HAYAIO TEPMOJANHAMUKH.

43. Kpyrossie nporecchl. [uka Kapuo u ero KIT/I. TermmoBoit aBurarenp u XoJ0AMIbHAS
MaIllyHa.

44, OcHOBHBIC 3aKOHBI (U3HMUECKOW KUHETHKH.

45. OmpeneneHue AIHMHBI CBOOOAHOTO Mpoodera.

46. JIuddys3us B razax.

47. TennonpoBOAHOCTh Ia30B.

48. Bs3kocTh razos.

49. Dddy3us.

Pa3zoen 3. Texnuueckaa onmuka (3 cemecmp)

=

Caersiiasi TOUKa, CBETOBbIE JIyUU. 3aKOHBI T€OMETPUUECKON ONTUKHU. AOCOIIOTHBIN 1
OTHOCHTEJIbHBIN NTOKA3aTeN! MPEIOMIICHUS.

IInockocts nanenus. [Ipuanunsl ['rolirenca-@penens nu Pepma.

[Tpuaumnn depma U 3aKOH OTPAKEHUS.

[Ipunnun Pepma U 3aKOH IPEITOMIICHUS.

Hucnepcus csera.

Mupaxu. Pedpaxims.

[TonHoe BHyTpeHHee oTpaskeHue cBeTa. [IpenenpHblil yroi npyu MoJHOM OTPAKEHUU CBETA.
[Tpenomnstomue u OTpakarolKe MOBEPXHOCTH. JIMHENHOE U YII0BOE YBEINYCHHE.
[Tpenomnenue nyya yepes MIIOCKONAPAIUIEIbHYIO INIACTHUHY.

10 Tuns! 1uH3. [TocTpoeHune n300pakeHus B JIMH3aX, CUCTEMAX JIMH3 U IUIOCKOM 3€pKalle.
®opmysa TOHKOH JINH3HI.

11. OcHoBHBIE XapaKTEPUCTHKHU ONTUYECKOro Mprbdopa. Buaumoe yBennyenue.

12. OcnoBHble poTomeTpuueckue nousTus. Ceerocuina. [lone 3penus.

13. Ontuueckue MpuOOPHI: MUKPOCKOII, TEIECKOII.

14. OcHOBHBIE 3JIEMEHTHI ONITUYECKUX Ie0Ie3nUeCKUX NMpruOopoB. KoHCTpyKTHBHBIE
ONTUYECKUE IJIEMEHTBHI.

15. Ontuueckue mpuOOpHI: TEOAONHUT, poToanmnapat. PotorpadupoBaHre 0OBEKTOB.

16. OmpeneneHue pacCTOSHUN 10 yIAJICHHBIX OOBEKTOB C TOMOINBIO TeoAoiuTa. M3MepeHue
YIJIOB TEOJ0IUTOM.

17. BusyanbpHble U CBETONPOEKIIMOHHBIE ONTHUYECKUE CUCTEMBI.

18. IlorpemmHuoctu ontuyeckux cucteM. Adeppauus. Ponb aGeppauunii B 06pazoBaHun
nzoopaxenuit. Chepudeckas abepparius.

19. TlorpemHocTy ONTHYECKUX CUCTEM: KOMa, aCTUTMATU3M, IUCTOPCHS.

20. OcHoBbI poToMeTpuu. OcHOBHBIE (DOTOMETPUYECKHE M SHEPTeTUICCKHUE BEIINIHHEI.

21. BriBoj 3aK0HOB ocBelieHHOCcTH. HopMel ocBenieHHOCTH. DOTOMETpHUYECKHE TPUOOPHI

22. DNeMeHTHl JJIEKTPOHHOW ONTHKH: JJIEKTPOHHBIE W MAarHUTHBIC JIMH3BI, AIIEKTPOHHBIE
MHUKPOCKOTIBI, 3JIEKTPOHHO-ONITHYECKHE TPe0Opa3oBaTey.

CoNoORAWN
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Ipunoosicenue 3

TunoBble 3aJaHUA 1JISI KOHTPOJbLHOH padoThl Ne2
OK- 1 ( 6naoems), OK — 3 (ymems)

KonTpoubnas pa6ora Nel. DnexrpocraTuka. [IocTOSIHHBIN 3JIEKTPUYECKUM TOK.
OnexkrpomarHeTusm. Konebanus (0/0)

Bapuanr 1.

301. Toueunsie 3apsiabl Q1 = 20 mxKu, Q2 = - 10 mxKn Haxomasrcs Ha paccrosauu d = 5
cM Jpyr ot Apyra. OnpenenuTs HANpsSHKEHHOCTh MOJs B TOYKE, YAaJeHHOM Ha 1 = 3 cM oT
NepBOTo U Ha 2 = 4 cM oT BTOpoOro 3apsaa. OnpenenuTs Takxke cuity F, 1eHCTBYIONIYIO B 3TOU
TOYKE Ha TouedHbIH 3apsa Q = 1 MK

311. Toukuii crepkeHb aauHoM | = 20 cM HeceT paBHOMEPHO pacipelelieHHbIH 3apsia Q
= 0,1 w™mxKn. Omnpenenuth HanpsyKeHHOCTh E  anekTpuyeckoro Imosis, C€o37aBaeMoro
pacnpeesIeHHbIM 3apsIoM B TOUKe A, Jiexalllell Ha OCU CTEep>KHs Ha pacctossHuM a = 20 cM oT
€ro KOHIIA.

321. JIa Toueunsix 3apsaaa Q1 = 6 uKui, Q2 = 3 uKir naxomsarcs Ha paccrosauu d = 60 cm
apyr ot apyra. Kakyro paboTy HE0OX0AMMO COBEPIIUTH BHEITHUMH CHIIAMU, YTOOBl YMEHBIIINUTH
paccTosiHUE MEX]y 3apsiiaMu BJBOE?

331. IIpunnaka maccoir m = 200 Mmkr, Hecymas Ha cebe 3apsa Q = 40 uKu, Bnerena B
AIIEKTPUYECKOE II0JI€ B HANpaBiICHUM CUIOBbIX JUHMM. [locnme mnpoxoxaeHus pasHOCTU
norennuanoB U = 200 B mbuinHKa MMena CKOpocTh v = 10 m/c. OnpeaenuTs CKOPOCTh
Vo NBUIMHKH JI0 TOT0, KaK OHa BJIETENA B MOJIE.

341. Konaencaropsl eMkocThio C1 = 5 MK® u Cy = 10 Mk®D 3apsKeHbI 10 HAINPsHKEHUN
Ui = 60 B u Uz = 100 B coorBerctBeHHO. Omnpenenuth HanpsyKeHUE Ha OOKIIaAKax
KOHJICHCATOPOB MOCTIE UX COSTUHEHHS O0KIaIKaMU, UMEIOITUMH OJHOUMEHHBIE 3apsbl.

351. Karymika 1 aMmrepMeTp COeAMHEHBI TOCTIEA0BATENbHO U MOAKIIOYEHBI K HCTOYHHUKY
Toka. K kjiemMmmam KaTyliky IpUCOeIMHEH BOJIBTMETP € copoTHUBiIeHueM I = 4 kOMm. AmnepmeTp
nokassiBaeT cuwiny Toka | = 0,3 A, BompTmMeTp — Hampspkenue U = 120 B. Omnpenenuts
conpotuBieHne R karymku. OnpenenuTs OTHOCUTENBHYIO TMOTPEUIHOCTh &, KoTopas Oyner
JIONYIIEHa TPH MU3MEPEHUHN CONPOTHBIIEHHS, €CIM NMpeHeOpedb CUJIOW TOKa, TEKYIIEro uepes
BOJIBTMETD.

361. 3a Bpemst t = 20 ¢ npu paBHOMEPHO BO3PACTABIIECH CHUJIE TOKAa OT HYNIS 10
HEKOTOpPOro MakCHMyMma B IPOBOJHHUKE compoTuBieHneM R = 5 OM BbIAEIUIOCH KOJIUYECTBO
tertoTsl Q = 4 k/[x. OnpenenuTs CKOPOCTh HAPACTaHUS CUJIBI TOKA.

401. beckoHeuHo MIMHHBIA poBoA ¢ TOKOM | = 100 A W30rHYT Tak Kak IOKa3aHO Ha
puc. Onpenenuts MarHuTHYt0 HHAYKIKIO B B Touke O. Pagnyc nyru R = 10 cm.

Pucynok k 3agaue 401

411. Io nByM mapajieabHBIM MPOBOJAaM JIHHOW | = 3 M KaX[Iblil TEKYT OJJMHAKOBBIC
toku | = 500 A. Paccrosame d wmexay mnpoBogamu paBHo 10 cm. Omnpenenutsh cuimy F
B3aUMO/JICUCTBHUS MPOBOJIOB.
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421. Ilo TonkoMmy Koiblly pazuycoM R = 10 cM paBHOMEpHO pacHpeleleH 3apsja C
nuHerHoW mmotHocThlo T = 50 HKn/m. Komelio BpamiaeTcss OTHOCHUTEIBHO — OCH,
TIepIEeHIMKYIAPHOM TIIOCKOCTH KOJBIIA ¥ IPOXO/SIIEH depes ero meHTp, ¢ yactoroit N = 10 ¢t
OnpenenuTb MarHUTHBI MOMEHT Pm, 00YCIIOBIIEHHBIN BpallleHUEeM KOJIbIIa.

431. JlBa moHa pa3HBIX MacC C OJMHAKOBBIMU 3apsiaMU BIJIETEIM B OJHOPOIHOE
MarHUTHOE I0JI€ U CTalM JBUTAThCS MO OKPYKHOCTSIM paguycamMu R1 =3 cmu Rz = 1,73 cm.
Ornpenenutb OTHOIIEHHE MAcC MOHOB, €CJIM OHU MPOILIM OJMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
MOTEHIINAJIOB.

441. TonHas »HEPrus Teja, COBEPIIAOIIET0 TAPMOHIUYECKOE KOJIeOATeNbHOE IBUKCHHE,
paBHa W=3-10° JI)x, MakcuMaibHas CHIIa, JICUCTBYIOIIAs Ha TEJO, paBHA Fma=1,5-10° H.
HamucaTh ypaBHEHHE JBFIKEHUS 3TOTO TeJa, €CIIM MepuoJl Koiebanunii T=2 ¢ u HadalbHas ¢aza
P0=60°.

451. K BepTukanpHO BHCAILIEH NpPYyKHHE NoJABEeMMBaIOT Ipy3. Ilpm 3TOoM mnpyxuHa
yanuHseTcss Ha AX=9,8 cm. OtTTaruBas 3TOT Ipy3 BHHU3 M OTIIyCKas €ro, 3acTaBiSIOT TPy3
coBepmiaTh Kosiebanus. Yemy J1oDKeH OBITH paBeH KOX(PQUIMEHT 3aTyxaHus, 4YTOObI:1)
KosebaHus npekpaTuiuck yepes3 t=10 ¢ (cuuTarh YCIOBHO, YTO KOJIEOAHHS MTPEKPATUIINCH, €CIIU
X ammuidtyaa ynaia 10 1 % oT HavyaubHOW BEIWYHMHBI), 2) TPy3 BO3BpAIIAJICS B IMOJIOKEHUE
paBHOBECHS allePUONYECKH, 3) JorapuMuuecKuil JeKpeMeHT 3aTyxaHus ObuT paBeH 67

461. KaTymka, MHIyKTHBHOCTh KoTopoii L=310° I'm, mpucoemuHeHa K ILIOCKOMY
KOHJICHCATOpY ¢ IUIomaasto iactud S=100 cM? 1 paccrosiareM Mexay Humu 0=0,1 mm. Yemy
paBHa JUAJCKTPUYECKass MPOHHUIIAEMOCTh CpEbl, 3aMOJHSIOMICH MPOCTPAHCTBO MEXKIY
IUIACTUHAMHU, €CITU KOHTYpP PE30HHUPYET Ha BOJIHY JTHHON 750 M?

Kontpoabnas padora Ne2. Ontuka. KBantoBas Mmexanuka. OCHOBBI aTOMHOU U IIEPHOU
¢uzuku (0/0)

Bapuanr 1.

601. Mexay CTEeKISIHHOM TUIACTHHKOM W JIeKalled Ha Hel TUTOCKOBBITYKIION JIMH30H
HaxOIUTCA KUAKOCTb. HaliTh mokasarenb MpesoMIICHUs KUAKOCTH, €CIM paauyc I; TpeTbero

TEMHOT0 KoJblla Hpl0TOHA Mpu HAOMIOACHUH B OTPaXEHHOM CBETE C IITMHOU BOHBI A= 0,6 MKM
paseH 0,82 MM. Paanyc KpuBU3HBI TUH3bI R=0,5wm.

611. Kakoe nHammenbpmiee umucino N, IITPUXOB JODKHA COJEPXKATh AU(PAKINOHHAS
pemieTka, 4ToObl B CIIEKTPE BTOPOTO MOPSAKAa MOXKHO OBUIO BHACTH Pa3JeiIbHO IBE JKEITHIC
JIMHUW HaTpus ¢ JuimHaMu BoH A, = 589 HM u A, = 589,6 um ? KakoBa jumHa Itakoit pemerky,
€CJTH MTOCTOSHHAS PEIIETKH 0= 5 MKM.

621. IlmactuHKy KBapia TtoamuHoM d = 2 MM MOMECTHUIIU MEXTY
napaaieabHbIMU HUKOJSIMU, B  pPE3yJbTaTe€ YEro MJIOCKOCTh MOJSpHU3ALUU
MOHOXPOMATHUYECKOr0 CBE€Ta MOBepHynach Ha yron ¢@ = 53° Kakoii HaumMeHbIEH
TOJNMUHBL O, clIegyeT B3sATh NIACTUHKY, YTOOBI IOJ€ 3pEHHS MOJApUMETpa CTajo
COBEPUIEHHO TEMHBIM?

631. Yactuma JBIKETCS CO CKOPOCThIO V= 7 , THIE C - CKOpOCTh CBETa B

BakyyMme. Kakyro om0 3HEpruu okosi COCTaBJISIET KWHETUYECKAsi DJHEPTHs YaCTULIBI?

641. JIea Hukonst N, u N, pacHoNOXeHbl TaK, YTO YOl MEXAY UX IUIOCKOCTSIMU
TponyckaHus coctasnseT ¢ =60°. OnpenenuThb, BO CKOJBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh
|, ecrecTBenHoOro cBera: 1) mpu MPOXOXKICHUU Yepe3 OAUH HUKOIb N,; 2) MpH MPOX0XKIACHUH
yepe3 o0a uHukoisd. Kodddumment mormomenus ceera B Hukoie R= 0,05. [Torepu Ha
OTpaXCHHE CBETA HE YUUTHIBATh.

651. MpulbHas TUIEHKA, pPACIOJIOXKEHHAsh BEPTUKAIbHO, OOpa3yeT KIWH BCIEACTBUE
cTekaHus >KuakocTH. [Ipu HaGmoneHMM HMHTEp(EPEHLMOHHBIX MOJIOC B OTPAaXEHHOM CBETE
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prytHOit 1yru (A = 546, 1 HM) OKa3a0Ch, YTO PACCTOSIHUE MEXIY IAThIO mojocamu | = 2 cm.
Haiitn yron jyxnuua. CBeT, majas NEpHEHIUKYJIAPHO K MOBEPXHOCTH IUIeHKH. [lokazarenb
MIPEIOMIICHHUSI MBUTLHOM BoABI N = 1,33.

701. HeB030y X IEHHBIH aTOM BOAOPO/Ia IMOTJIONIAET KBAaHT U3yUYEHHUS C IJTUHON BOHBI A =
102,6 ©uM. Bprumcnauth, mnone3ysice Teopuelr bopa, pammyc I 3JEKTpPOHHOH OpOUTHI
BO30Y>KIEHHOI'O aTOMa BOAOPO/Ia.

711. Beruucnuth Hanbosee BEpOSATHYIO NeOpPONIEBCKYIO UIMHY BOJHBI A MOJIEKYN a30Ta,
coJieprKalIixcs B BO3IyXe IPpU KOMHATHOW TeMIepaType.

721. OueHHTh C TIOMOIIBIO COOTHOIICHUS HEOMNPEICIICHHOCTeH MHHHMAIBHYIO
KMHETUYECKYIO SHEPTHUIO JIEKTPOHA, IBUXKYIIETrocss BHYTpH cepbl paaunycom R= 0,05 am.

731. Yactunma HaxoauTcss B OECKOHEYHO TIIIyOOKOM, OJHOMEPHOM, HPSIMOYTOJIEHOM
NOTeHLUaIbHOM siluke. HalTu oTHomieHune pa3sHOCTH AEnn+1 COCEIHUX SHEPreTHYEeCKHX
YPOBHE# K d3HEepruu En 4acTHIBI B TpeX ciay4dasx: 1) n = 2; 2) n =5; 3)n— oo.

741. BonHoBas (GyHKIUS, ONUCHIBAIONIAS COCTOSIHME JJIEKTPOHAa B  OJHOMEPHOIl
IPSIMOYTOJIBHOM IOTEHLUAIbHONU sME€ ¢ OECKOHEYHO BBICOKMMM CTEHKAMH, HMEET BHUJ

2 . 7zn
v, (X)= I—SInTX, | — mmpuna smbl. Omnpenenure cperHee 3HAYCHHE <x> KOOPIWHATHI

JIEKTPOHA.

751. HeBo30y>kAE€HHBIH aTOM BOJOpOJa MOIJIONIAET KBAHT M3JIyYEHUS C JUIMHOW BOJIHBI
A=102,6 HM. Bbrumcauth, noaB3ysCh Teopuel bopa, paauyc I 2JIEKTPOHHOM OpPOUTHI
BO30Y>KJICHHOT'O aTOMa BOJIOPOJIa.

Kontpoabnas padora Nel. dusnyeckre OCHOBBI KIIACCUUECKOW MEXaHUKHU. MoJekymsipHast
¢u3nKka u TepMoaAMHaAMUKA (3/0)
Bapuanr 1.

101. Tenmo GpormieHO BEPTUKAIBHO BBEPX C HAYaJIbHOW CKOpOCTHIO vo = 4 Mm/c. Korma oHo
JIOCTUIJIO BEPXHEW TOYKM IIOJETa U3 TOrO K€ HAYalbHOIO IIyHKTa, C TOW K€ HaydajlbHOU
CKOPOCTBIO 00 BEPTUKAJIbHO BBepX OpomieHo BTopoe Tenmo. Ha kakom pacctosHuu h or
HA4aJIbHOTO ITyHKTa BCTpeTATcs Tesa? COnpoTUBICHUE BO3yXa HE YUUTHIBATh.

111. Ilpu ropu30HTAIBHOM MOJETE CO CKOPOCThIO v = 250 M/c cHapsia maccoil m = 8 Kr
pasopBaJicsl Ha ABe YacTH. boibias yacte Maccoit M1 = 6 Kr noiyuuia ckopocTs U1 = 400 m/c B
HalpaBJieHUU mosera cHapsaa. Onpenenutb MOIYJIb M HalpaBlIEHUE CKOPOCTU Uz MEHbIIEH
4acTU CHapAa.

121. B nmepeBsiHHBIN I1ap Maccoit My = 8 Kr, MOJBEHICHHBIA Ha HUTH jiauHoM | = 1,8 M
MIOMAJAET TOPU3OHTAIBHO JIeTsAnas myias Maccoil M2 = 4 r. C Kakol CKOpPOCTBIO JieTena Iy,
€CJIM HUTh C LIapOM M 3acTpsIBIIEH B HEM ITyJed OTKJIOHMJIACh OT BEpTUKAIM Ha yroia o = 3°7
Pa3zmepom mapa npeHeOpeyb. Y aap cuuTaTh NPSIMbIM, LIEHTPAJIHHBIM.

131. Omnpenenuth pabOTy PACTSHKEHHUS JBYX COCIMHEHHBIX IOCJIEIOBATEIBHO TPYKUH
xectkocTsimu K1 =400 H/m u k2 = 250 H/m, ecnit miepBast mpy»KHHA TIPH 3TOM pacTsiHynach Ha Al
=2cMm.

141. Hlapuk maccoit m = 60 T, npUBs3aHHBIA K KOHIYY HUTH aiauHou l1 = 1,2 M, Bpamaercs
¢ wactoToit N1 = 2 ¢, ommpasch Ha TOPU3OHTANBHYIO IUIOCKOCTh. HUTH ykopaumBaercs,
npuoImKas mapuk K ocu 10 paccrosHus |2 = 0,6 M. C xakoil 4acTtoToil Nz OyaeT mpu 3TOM
Bpamiathcsl mapuk? Kakyto paboTy A coBepimaeT BHEIIHSS Cuia, yKopauuBas HUTH? Tpenuem
IIapHKa O MIIOCKOCTh MPeHeOpeyb.

151. Ha ckambe JKyKOBCKOTO CHIUT YENIOBEK U JEPKUT Ha BBITAHYTHIX pyKaxX THPU Maccou
m = 5 xr kaxnaad. PaccTtositHue OT KaXJa0i TMpU 10 OCH CKaMbU | =70 cm. Ckambs
Bpamaercs ¢ actotoif N1=1 !, Kak m3MeHHTCS 9acTOTa BpalleHHs CKAMBH U KaKyio paboTy A
IIPOU3BENIET YEJIOBEK, €CIM OH COXMET PYKH TaK, 4TO PACCTOSIHME OT KaKIOW TMpPU IO OCHU
yMeHbIHUTCS 10 12=20 cM? MOMEHT HHepIiK YeJ0BeKa U CKaMbH (BMECTE) OTHOCHUTEIILHO OCH J

=25 kr-M2.
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201. B mmmmeap pammuoi | = 1,6 M, 3amoONHEHHBIA BO3IYyXOM IPH HOPMalbHOM
aTMoc(hepHOM NaBJIE€HUH o, HAYalld MEJIEHHO BABUIaTh MOPIIEHb IUIOMIAJIbI0O OCHOBAHUS S =
200 cm? Omnpenemuts cuiny F, neifcTBylollyl0 Ha MOpIIEHb, €CIHM €ro OCTAHOBHTh Ha
paccrosauu l1= 10 cM OT AHA HUIKMHpA.

211. Onpenenutsh BHYTPEHHIOW 3Hepruto U Boaoposa, a TaKkKe CPEeIHIOI KUHETHUECKYHO
SHEPruio <&> MOJIEKYJIbl 3TOro rasa npu temneparype T = 300 K, ecnu xonndyecTBo BelecTBa v
3TOro rasza pasto 0,5 MOJIb.

221. Onpenenuts MOJISIPHYIO Maccy M ABYXaTOMHOIO ra3a U €ro yJeJIbHble TeINIOEMKOCTH,
€CJIM U3BECTHO, UYTO Pa3HOCTH Cp-Cv yIENBHBIX TEIIIOEMKOCTEH 3T0T0 raza pasHa 260 JIx/(kr-K).

231. Haiitu cpemHee umciao <Z> CTOJIKHOBEHWH 3a Bpems t=1 ¢ W mimHYy CBOOOAHOTO
npobera <|> MoJeKyIbl Telusi, €Clid Ta3 HAXOIUTCS MOJ| JaBICHUEM p = 2 xlla npu
temriepatype T =200 K.

241. OnpenenuTh KOTHMYECTBO TEIUIOTHI Q, KOTOpOE HAZ0 COOOIIUTH KUCIOPOAY 00hEMOM
V =50 1 mpu ero M30XOpHOM HarpeBaHUM, YTOOBI 1aBJICHHUE ra3a MOBbICKIOCHh Ha AP = 0,5 MIla.

251. UneanpHblil Ta3 coBepuiaeT UKk KapHo npu temmneparypax TENJIONpUEMHHUKA T2 =
290 K u Teruoornatunka 11 = 400 K. Bo ckonbko pa3 yBenuuutcs Ko3(h(UIHUEHT MOJIE3HOTO
JEHCTBUS 1 LMKJIIA, €CJIU TEMIIepaTypa TeII00TAaTyhKa Bo3pacreT 10 11' = 600 K?

Kourpoabnas padora Ne2. Dnexrpocratuka. [locTOSHHBIN 3JIEKTPUUECKHUI TOK.
Onextpomarnerusm. Konebanus (3/0)

Bapuanr 1.

301. Toueunsie 3apsiabl Q1 = 20 mxKu, Q2 = - 10 mxKn naxoasrcs Ha paccrosauu d = 5
CM Jpyr oT Apyra. OnpenenuTs HANpsSKEHHOCTh IOJISI B TOUKE, YAaJE€HHOW Ha 1 = 3 c¢M OT
MEepBOro U Ha 2 = 4 cM OT BTOpoOro 3apsna. Onpenenuts Takxke cuily F, JefcTByIoly0 B 3TOU
TOUYKe Ha ToueuHbli 3apsin Q = 1 MxKor.

311. Toukwmii crepxens AmuHOM | = 20 cM HeceT paBHOMEPHO pachpeeieHHbIi 3apsa Q
= 0,1 w~xKn. OnpenenuTs HanpsOKEHHOCTh E - anekTpuyeckoro mojsi, CO37aBaeMOro
pacnpeeIeHHBIM 3apsAOM B TOUKE A, JeXalllell Ha OCH CTEp’KHA Ha paccTosHUM a = 20 cM oT
€ro KOHIIA.

321. IBa Toyeunsix 3apsaa Q1 = 6 uKu, Q2 = 3 uKut HaxozsTes Ha paccrostHud d = 60 cm
Ipyr ot apyra. Kakyro paboTy HE00X0AMMO COBEPIIUTH BHEITHUMH CHJIAMH, YTOObI YMEHBILINUTh
paccTosiHuE MEXY 3apsiaMu BABOe?

331. IIpummaKa Maccorr m = 200 Mkr, Hecymas Ha cebe 3apsa Q = 40 vKii, Brierena B
NIEKTPUYECKOE II0JIE B HANpAaBICHUM CUJIOBBIX JMHMM. [locime mnpoxoxkaeHus pasHOCTH
noreHuuaioB U = 200 B nbuinHKa MMena cKopocTh v = 10 m/c. OnpeenuTh CKOPOCTh
Vo MBUIMHKH 10 TOTO, KaK OHA BIIETEIA B TIOJIE.

341. Kongencatopsl eMKocThi0 C1 = 5 MK® 1 Cz = 10 MK® 3apspkeHBI 10 HapsHKEHUH
Ui = 60 B u Uz = 100 B coorBerctBeHHO. Omnpenenuts HampsHKEHHE Ha OOKIaAKax
KOHJIEHCATOPOB MOCJIE UX COEUHEHMS O0KIaIKaMU, UMEIOLUTUMH OJJHOUMEHHBIE 3apsbl.

351. KaTtymika u aMrepMeTp COEIMHEHBI TIOCIEN0BATENBHO U MOAKIIOUYEHbl K UICTOUHUKY
Toka. K K1emMmaMm KaTyniky NpucoeIMHEH BOJIBTMETP C CONpOTUBIEHUEM I = 4 kOm. AmnepmeTp
nokassiBaer cuwiny Toka | = 0,3 A, BompTMerp — Hampspkenue U = 120 B. Omnpenenuts
conpotuBiienne R karymku. Onpenenutb OTHOCUTEIbHYIO MOTPELIHOCTh &, KoTopas Oyner
JIOMYIIIEHa TPH U3MEPEHUH CONPOTHBIICHUS, €CIM NMpeHeOpedb CUIIOW TOKa, TEKYILEro yepes
BOJIBTMETD.

361. 3a Bpemst t = 20 ¢ npu paBHOMEPHO BO3PACTABLIECH CHUJIE TOKAa OT HYNIS 10
HEKOTOPOro MakCHMyMma B IPOBOJHHUKE compoTuBieHneM R = 5 Om BbIAEIUIOCH KOJIUYECTBO
ternoTsl Q = 4 k/[x. OnpenenuTs CKOPOCTh HAPACTAHUS CHITBI TOKA.

401. beckoHEYHO JUTMHHBIA TIPoBoa ¢ TokoM | = 100 A HM30THYT Tak Kak IOKa3aHO Ha
puc. Onpenenuts MarHuTHYI0 HHAYKLIKIO B B Touke O. Pagnyc nyru R = 10 cm.
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Pucynok k 3amaue 401

411. Ilo nByM mapajienbHBIM MPOBOJAAM JIHHOW | = 3 M KaX[Iplil TEKYT OJJMHAKOBBIC
toku | = 500 A. Paccrosume d mexay mpoBogamu paBHo 10 cm. Omnpenenurs cuiny F
B3aMMOJICUCTBUS IPOBOJIOB.

421. Ilo TtoHKkOoMy KombIly pamuycoM R = 10 cM paBHOMEpHO pacmpeeseH 3apsa C
nuHeWHOW 1wiotHOcThIO T = 50 wKn/m. Kosmbmo Bpamaercs OTHOCUTEIIBHO — OCH,
TepHEeHIMKY/IAPHOMN MIOCKOCTH KOJIbIIAa U HPOXOJIAIIEH yepes ero IeHTp, ¢ 4actotoi N = 10 ¢,
OnpenenuTb MarHUTHBI MOMEHT Pm, 00YCIIOBJIEHHBIN BpallleHUEM KOJIbIIa.

431. JIBa moHa pa3HBIX MacC C OJMHAKOBBIMH 3apsilaMd BJETEIM B OJHOPOIHOE
MarHMTHOE I0JI€ U CTaJM JBUTAThCA [0 OKPYKHOCTSIM paauycamu R1 =3 cmu Rz = 1,73 cm.
Onpenenurs OTHOLIEHHE MAacC MOHOB, €CIM OHU MPOILIN OJUHAKOBYIO YCKOPSIOILYIO Pa3HOCTh
NOTEHLIUAJIOB.

441. IlonHas >Heprus Tejna, COBEPUIAIONIEI0 rapMOHUYECKOe KOJeOaTebHOE IBUKEHHUE,
paBHa W=3-10" ]I, MakcuManpHas CHIa, JeiCTByIomas Ha Teno, paBHAa Fmax=1,5-10" H.
Hanucath ypaBHEHME IBHKEHUS 3TOTO Tella, €ClIU Mepuoa kojaebanuit T=2 ¢ u HavanpHas daza
p0=060°.

451. K BepTUKalbHO BHCALICH NpyKUHE MOJBEMMBaOT Tpy3. Ilpu stom mnpyxuHa
yanuHseTcss Ha AX=9,8 cm. OtTTaruBas 3TOT Ipy3 BHHU3 M OTIIyCKas €ro, 3acTaBiSIIOT TPy3
coBepuiath KosebaHus. YeMy J0DKeH OBbITh paBeH KOA(PQGUIMEHT 3aTyXaHus, 4ToObI:1)
KosiebaHus npekpatwinch yepes t=10 ¢ (cuuTarh yCIOBHO, YTO KojeOaHUs MPEKPaTUINCh, €CIIU
X amIuiatyaa ynaia 10 1 % oT HayaJbHOW BEIMYHMHBI), 2) TPYy3 BO3BpAIIAJICS B TMOJIOKEHUE
paBHOBECHs allepUOINYECKH, 3) TorapuMUUYeCcKUil IeKpEMEHT 3aTyXaHus ObUT paBeH 67

461. KaTymka, MHIyKTHBHOCTh KoTopoit L=310° I'm, mpucoemuHeHa K IIIOCKOMY
KOHJIEHCATOPY C MIOMAAbI0 miacTuH S=100 cM? u paccTosHueMm Mexay Humu d=0,1 mm. Uemy
paBHa JWAJNEKTpUYECKass MPOHHUIAEMOCTh CpEAbl, 3alOJHSIONIE MPOCTPAaHCTBO MEXKIY
IUTACTUHAMHU, €CIIU KOHTYP PE30OHHUPYET Ha BOJHY JUIMHON 750 M?

KonTpoabnas padora Ne3. I'eomerpuueckas onrtuka (3/0)
Bapuasnr 1.

501. /IBa ruiocKuX MpsSIMOYTOJIBHBIX 3epKaja 00pa3yloT ABYrpaHHbI yron ¢ = 185°. Ha
paccrosiauu =20 cM OT JMHHHM CONPUKOCHOBEHHUS 3epKal W Ha OJUHAKOBOM DPACCTOSIHUH OT
Ka)XJI0r0 3epKaja HaXOJUTCS TOYEYHBIM MCTOYHHK cBera. Ompenenuth paccrosHue d mMexmy
MHUMBIMU H300paKEHUSIMH UCTOUYHUKA B 3epKajiax.

511. Ilydok mapajienbHbIX Jy4el MaJaeT Ha TOJICTYI0 CTEKJISIHHYIO IUIACTUHY MO/ YIJIOM
a=60°, u, nperomisAsach, nepexoaut B crekino. [llupuna a mydyka B Bo3ayxe paBHa 10 cwm.
Omnpenenuth mmpuHy b mydka B crekie.

521. Ha GokoBYyI0 rpaHb TPEYrOAbHON CTEKIISTHHON TPU3MBI C TIOKa3aTeeM PEeIOMIICHUS
N majgaer jayd noj yraoM oi. [Ipenomistonuii yroa npusMsl @. ONpenennuTs yroil NpeIoMICHUS
Y2 Jlyda ¥ yroj oTKJIoOHeHus 0 myya npusmoit. Okpyskarolas npu3My cpesia- BO3IyX.

523. UYemy paBHa MOUIHOCTH P mamribl, ocBemiaromeil 4epTeKHbINA CTOJI, HAKIIOHECHHBIN
noa yriom ¢=20° k ropusonty? Jlamma BucuT Ha BbicoTe h=1,7 M Hax ctonom. Tpebyemas
ocgenieHHocTh cTona E=120 nk. CeroBas a¢¢pextuBHOCTS L=19 1M/BT.
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524. KakoBO HauWMEHBIIEE BO3MOXHOE paccTossHHe L Mexay mpeamMeroM H ero
JEHCTBUTENbHBIM H300pa)KEHUEM, CO37aBaeMbIM COOMparOIIel JTMH30M € TIaBHBIM (POKYCHBIM
paccrosiHueM F=12 cm?

525. T'maBHOe (hokycHoe paccrossHue FcoOuparomieii TUH3BI B BO3ayxe paBHO 10 cwm.
Onpenenutsb, 4eMy OHO paBHO: 1) B Bozi€; 2) B KOPUUHOM Maciie.

526. Jlyma paer yBenmuenwe /=2. BIUIOTHYHO K HEW NPWIOKHIA COOHUPATEIHHYIO
TuH3Y ¢ ontudeckoit cunoit D1=20 antp. Kakoe yBenmuenue /2 OyaeT gaBaTh Takas COCTaBHAS
nyna?

527. Haiitu d¢okycHoe pacctossHue Fogn ~ CHCTEMBI JBYX COOHMpAIONIUX JIMH3,
OTCTOSIIUX Ha paccTosHuul Apyr ot apyra, eciau (HOKYCHOE paccTOsHHE OMHOW W3 HuX Fi1, a
BTOpOii F2 . Paccrosinue | mexxny nmH3amu OoJjblie cyMMbl X (OKYCHBIX paccrostHuii Fi+Fo,
ONTHYECKHE OCU 00EUX JINH3 COBIAIAIOT.

KonTpoasnas padora Ne4. Onruka. KBantoBas mexanuka. OCHOBBI aTOMHOM U SIEPHOU
¢bu3nkn(3/0)

Bapuanr 1.
601. Mexay CTEKISIHHOM IUIACTHHKOM W JIeKalled Ha HeH TUIOCKOBBITYKJION JIMH30H

HaxXoauTCs KUAKOCTh. HaliTu 1mokasaTtenb MMPEIOMJICHUA KUAKOCTU, €CIIN paduycC I’3 TPECTLETO

TEMHOT0 KoJiblla HptoToHa pu HaOIIOIEHUH B OTPAXKEHHOM CBETE C JITMHON BOJHBI A= 0,6 MKM
paseH 0,82 MM. Paanyc KpuBU3HBI JIUH3bI R=0,5m.
611. Kakoe nHammenbpmiee uucino N, IITPUXOB JODKHA COJEPXKATh AU(DPAKIUOHHAS

pemieTka, 4ToObl B CIIEKTPE BTOPOrO MOPSIKAa MOXHO OBLIO BHJETHh Pa3leibHO IBE JKEITHIC
JIMHAY HATpuUs ¢ JuIMHaMu BoiH A4 = 589 uM u A, = 589,6 um ? KakoBa 1nmHa Itakoii permerkuy,
€CIIH TIOCTOSHHAS PEIIECTKU (= 5 MKM.

621. IlmactuHky KkBapia TtoamuHo d = 2 MM IIOMECTHIIN MEXY
napajieIbHbIMHU HUKOJSIMU, B  pe3ylbTaTe Yero IUIOCKOCTh MOJsApHU3alUU
MOHOXPOMATHUYECKOr0 CBE€Ta MOBepHynach Ha yron ¢@ = 53° Kakoii HaumMeHbIIEH

TOJNMIMHBL O, clelyeT B34Tb IJIACTUHKY, 4TOOBI IOJI€ 3pEHHUs MOJAPUMETPa CTalo

COBEPIICHHO TEMHBIM?
631. Yactuma JBIKETCS CO CKOPOCTBIO V= 7 , TIE C - CKOpOCTb CBETa B

BakyyMme. Kakyro om0 »HEpruu okos COCTaBJISIET KWHETUYECKAsi DJHEPIHs YaCTULIbI?
641. JIea Hukonst N, u N, pacHonoxeHbl TaK, YTO Yrol MEXAY UX IUIOCKOCTSIMU

nponyckaHus cocTanseT o = 60°. OnpeaenuTs, BO CKOILKO Pa3 YMEHBUIUTCS MHTEHCHBHOCTD
|, ecrecTBeHHOrO CcBeTa: 1) MpH MPOXOXKICHUU Yepe3 OJMH HUKONIb N,; 2) IpH MPOXOXKICHUH

yepe3 o0a Hukois. Kosdoumment mnornomenuss cBera B Hukone R= 0,05. [Torepu Ha
OTpa’KeHHE CBETa HE YUUTHIBATb.

651. MbulbHas IUIEHKA, PAcHOJIOXKEHHAas BEPTUKAJIbHO, O0Opa3zyeT KIWH BCIEACTBUE
CTeKaHHs KUAKOCTH. [Ipu HaOmromeHMM WHTEP()EPEHIIMOHHBIX TOJOC B OTPAaXEHHOM CBETE
prytHoi nyru (A = 546, 1 HM) OKa3a0Ch, YTO PACCTOSHUE MEXIy MATHIO mojocamu | = 2 cm.
Haittn yronm jpxmmua. CBeT, majgas MEPHEHIUKYISIPHO K IMOBEPXHOCTH IUICHKH. [loka3aTens
MIPEJIOMJICHHUST MBITLHOM BOBI N = 1,33.

701. HeBo30y»1eHHBIN aTOM BOJIOPO/Ia TOTJIONIAET KBAHT U3IYUYEHUS C IJTMHON BOJHBI A =
102,6 ©M. Berawcioutb, mnonb3ysick Teopuei bopa, pamuyc I DJIEKTPOHHOW OpPOHUTHI
BO30Y>KJICHHOTO aTOMa BOJIOPOJIA.

711. Beraucnuth HauboJee BEPOSITHYIO JeOPONIIEBCKYIO UIMHY BOJHBI A MOJIEKYJ a30Ta,
coJiepKaIXCcsl B BO3IyXe P KOMHATHOM TeMmepaType.

721. OnueHnTh C TIOMONIBIO COOTHONIICHUS HEONPEACICHHOCTEH MHHUMAIbHYIO
KUHETHUYECKYIO SHEPIUIO AIEKTPOHA, IBIKYILErocs BHYTpH cepsl paguycom R= 0,05 M.

53



731. Yactuna HaxXoauTcs B OECKOHEYHO TIIYOOKOM, OJHOMEPHOM, HPSIMOYTOJIEHOM
MOTEHIHMANIBHOM sAmUKe. HailTu oTHomeHue pa3sHOCTH AFEnn+1 COCETHUX DSHEPreTUUECKUX
YPOBHE# K d3Hepruu En 4acTHIBI B TpeX ciay4dasx: 1) n = 2; 2) n =5; 3)n— oo.

741. BonHoBas (YHKIWS, ONMCBHIBAIOIIAS COCTOSHHE OJEKTPOHA B OJHOMEPHOI
OPSAMOYTOJIBHOM TOTEHIUAIBHOW sIME C OECKOHEYHO BBICOKUMH CTEHKAaMH, HMEET BH]I

2 . 7N
v, (X)= I—SInTX, | — mmpuna smbl. Ompenenure cpenHee 3HAYCHHE <x> KOOPJIMHATHI

JJIEKTPOHA.

751. HeBo30yX/IeHHBIH aTOM BOJOpOJAA MOTJIOIIAET KBAHT W3JIYYCHHS C JUIMHOW BOJIHBI
A=102,6 ©HM. BpbruucauTh, mnoNB3ysAch Teopuedr bopa, pagumyc I AIEKTPOHHOW OPOUTHI
BO30Y>KJICHHOTO aTOMa BOJIOPO/IA.
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Ipunoosicenue 4

TunoBoii KOMIJIEKT 3aJaHUH AJI5 TECTOB
OK - 1 (3Hame, enadems), OK — 3 ( enadems)

Pazoen 1. @uzuueckue ocnosvl mexanuxu. Monekyaapuas uzuxka u mepmoouHamuKka

3aganue Nel. Ecnu @, ¥ a, - TaHTeHIIMAJIbHASL U HOPMaJIbHAs COCTABIISIIOLIUE YCKOPEHHUSI, TO

cootnotenust a, #0 u a, #0 cnpaBeanuBsI:

1) AnA NPAMOANHENHOro PaBHOYCKOPEHHOTO ABUMKEHUS;
2) nNpPAMOANHENHOro PaBHOMEPHOIO ABUMKEHUS;

3) paBHONepeMeHHOro KPUBOJIMHENHOrO ABUXEHUR;
4) paBHOMEPHOTO ABMMEHUSA MO OKPYHKHOCTU

3apanmue Ne 2. Bropoii 3akon HetoToHa B ma = z F. , rne Fi — cuibl, neiicTByromue Ha TENO €O

1

CTOPOHBI APYTHX TEJI, CIIPABEIJIUB. ..

1) mpu CKOPOCTSIX ABMKEHHSI TEJT KaK MaJbIX, TAK U COMTOCTaBUMBIX CO CKOPOCTBIO CBETA B

BaKyyMe;

2) TOJIbKO JIJIsI TeJI ¢ MOCTOSTHHOM MAacCCOii;

3) [uist TeJ, KaK C MOCTOSIHHOM, TaK U ¢ IEPEMEHHOM MacCOu;

4) B mo00ii cucTeMe OTCUeTa.
3aganue Ne 3. Ecnii UMITyIbC CHCTEMBI MATEPUAITBHBIX TOYEK B OTCYTCTBUU BHEITHUX CHJI
0CTaeTCs MOCTOSHHBIM, TO IIEHTP MAcC STOW CHCTEMBIMOKET JIBUTATHCHL. .

1) c nepeMeHHBIM YCKOPEHUEM;

2) pABHOMEPHO H NPSIMOJIMHEITHO;

3) C IOCTOSIHHBIM YCKOPEHHEM;

4) 110 OKPY’KHOCTH C IOCTOSTHHOW CKOPOCTBIO.

3ananue Ne 4. KocBeHHBIM Ha3bIBAETCS U3MEPEHHE . ...

1) npwv npoBeAEeHWUN KOTOPOro OTCYTCTBYET HEMOCPEACTBEHHbIN KOHTAKT U3MEPAEMOTo 06bEKTa U
n3mepuTenbHoro npubopa

2) Npou3BOAMMOE NPU HENOCPEACTBEHHOM KOHTAKTE M3MEPAEMOTro 06BEKTA U U3MEPUTENBHOTO
npubopa

3) caenaHHoe c nomoLubto Nprbopos

4) npu KOTOPOM 3HaYEHME UCKOMOI BEIMYMHBI HAXOAAT HA OCHOBAaHMUN U3BECTHOI 3aBUCMMOCTH
MeXAy 3TO Be/IMYNHOW U BeIMUMHAMU, U3MEPAEMbIMU HENOCPEACTBEHHO

3aganue Ne 5. YpaBHeHMs] KHHEMAaTUKHU BPALATEIbHOTO PABHOYCKOPEHHOI'O JBUKEHHSI BOKPYT

(UKCHPOBAHHOM OCH BBITJISIAT CIICIYIOIIMM 00pa3oM. YKa3aTh BCe MPAaBUIbHBIC OTBETHI.
1) ¢=dotwot+et?/2

2) an=V%/R
3) a=¢eR

4) w=wetet
5) M=le

3aganue Ne 6. 3akoH ['eif-JIroccaka B mpon3BoOJIbHOM HIKajie TeMieparyp (ypaBHEeHUE H300aphl)

BBITJISIUT

CJIETYIOIIAM 00pa3oM.
1) V=Vo[1+B(t-to)]
2) P=Po[1+a(t-to)]
3) P-V=const
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4) P-\Y=const

3aganue Ne 7. Knacc Tounoctu npubopa ....

1) 370 KO3hDULMEHT, Ha KOTOPbIM HYXKHO YMHOMUTb CpegHee 3HauYeHne U3mepsaemMoit BeIMUYUHbI,
YTO6bI MONYYNTb 3HAYEHME abCONOTHON NOrPELIHOCTU U3MEPEHUI

2) nokasbiBaeT NPOLEHTHYIO A0/110 OT MaKCUMa/IbHOrO 3HAYEHUA WKabl Npubopa, KOTOPYIO HYXKHO
B3ATb, ANA TOTr0, UTO6bI NONYUYUTb 3HAUEHUE CUCTEMATUUECKON NOrpeLIHOCTH

3) 3To oTHOWeEHMe NepemelleHNa yKkasaTens Nnpnbopa K 3HaYeHUIo U3mepaemMoit BEIMUYNHBI,
Bbl3BaBLUEN 3TO NepemelleHne

4) 3To OTHOLUEHWe Npeaena U3IMepeHuit K YUNCNY AeNeHUI WKanbl npubopa

3ananmne Ne 8.1lena neneHust UBMEPUTENIBHOTO MPUOOPA ONIPEIETACTCS . . ..

1) oTHOWeEHWEM NepemeLLeHUs yKasaTena Npubopa K 3HaUYEeHNIO U3MEePAEMO BENNYNHLI, BbI3BaBLLEH
3TO NepemelleHne

2) oTHoweHUeMm npeaena U3SMepeHUin K YMcay aeneHuit WKanbl npubopa

3) Kak npousBegeHue KoadpuumeHTa CTblogeHTa Ha YMCI0 AeNeHUN WKasbl N

4) KaKk npousBegeHue nNpeaena U3MepeHuin Ha YNCIo AeNleHUI WKaabl Npubopa

3aganue Ne 9. B cooTBeTCTBHY € IEPBBIM HayaloOM TEPMOAMHAMUKH IS IIpoOLiecca B
U/IeaJIbHOM rase, rpa(uk KOTOporo MpeiCTaBIeH Ha PUCYHKE, CIIPABEIIIMBO COOTHOILICHHUE. ..

T

0 T

1)Q<0,AU>0,A=0;
2)Q>0,AU<0,A=0;
3)Q>0,AU>0,A=0;
4)Q<0,AU<0,A=0.

3ananme Ne 10. 3axon boitna-MapuoTTa (ypaBHEHUE U30TEPMbl) OITUCHIBACTCS CIEAYIOLIUM
BBIPAKECHUEM.

1) V=Vo[1+B(t-to)]

2) P=Po[1+a(t-to)]

3) PV=const

4) PVY=const

3apanme Ne 11. TermaonpoBOAHOCTb — 3TO ....

1) 00ycoBIEHHOE TETIJIOBBIM JIBIKEHHUEM MOJIEKYI IPOHUKHOBEHUE OJTHUX BEIIECTB B
00BEM, 3aHATHINA APYTUMU BEIIECTBAMHU

2) mporecc 0OMEeHa UMITyTbCAMHU MOJIEKYII MEXK/IY CIIOSIMU BEIIECTBA

3) mpormecc nepeHoca TeNJI0BOI YHEPTHH, 00YCJIOBJIEHHBIN Xa0THYECKUM JBUKEHHEM
MOJIEKY.JI

4) npouecc HarpeBaHMs WIH OXJIAKJIEHUSI TEPMOJIMHAMUYECKOU CUCTEMBbI

3aganme Ne 12. /Tudpdysus — 1o ....
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1) o06ycnoBneHHoOe TeNNOBbIM ABUXKEHUEM MOJIEKY/I NPOHUKHOBEHUE OOHUX BELLECTB B 06BHEM,
3aHATbIM APYrMMU BewecTBamm

2) npouecc nepeHoca Ten0BoM aHeprumn, 06ycNoBAEHHbIN XaOTUYECKUM ABUKEHNEM MONEKYN

3) npouecc obmeHa UMMYIbCaMM MONEKY MEXAY CIOAMM BELLECTBa

4) npouecc nepemelleHMA YacTUL, BeLecTBa B NPOCTpaHCTBe

3apanme Ne 13. Jlinna ceoGoanoro npoodera .. ..
1) npAMOo nponopunoHaabHa NponsBedeHNIO KOHUEHTPaUWN Ha NaoWwaidb Cce4eHUA MONEKYN
2) npAMo nponopunoHaibHa KOHUEHTPAUUN U 06paTHO nponopuymnoHasibHa naouwaan ce4eHunA
MONERYN
3) o06paTHO NponopLUUOHaAbHa KOHLEHTPALUMUM U NPAMO NPOMNOPLMOHaNbHA NAOLLLAAMN CeYEeHUs
MONEKYN
4) 06paTHO NPONOPLUOHANbHA NPOU3BEAEHUIO KOHLLEHTPALMK Ha NNOLAAb CEYEHUA MOIEKYA
3amanue Ne 14. Teno cBobomHO nagaet ¢ Beicotsl H=90 M. Ha kakoii Beicote h ero ckopocth B
TPH pa3a MEHbIIIE, YeM B MOMEHT yapa O 3eMJIIO.
1) 0,8 m 2)1,5w™m 3) 1L.8m 4)0,3™m

3apanme Ne 15. Koneco, Bpamiasice paBHOYCKOpeHHO, 3a 10 ¢ caenano 20 000poTOB U P 3TOM
€ro YIJI0Basi CKOPOCTh Bo3pocia B 3 pa3a. UeMy paBHO yriIoBoe yCKOpEHHUE Kojieca?

1) 1,8 pan/c? 2) 1,5 pan/c? 3) 2 pan/c? 4) 2,5 pan/c?

3aganue Ne 16. TBepaoe Teno HaUMHAET BPALIAThCS BOKPYT HETOABIKHOW OCH C YTIIOBBIM
YCKOPEHUEM & = &, -COS@, I'lle &, - IOCTOSHHBIN BEKTOP, ¢ - YTOJ I0BOPOTAa U3 HAYAIbHOIO

nojoxkeHus. Hailtu yrioByro CKOpOCTh Tejla B 3aBUCUMOCTH OT yriia (.

1) w, =%2-g,-Singp;
+\& -sing;

3) @, =F2g,4/SiNg;

2) w,

4) w, =tgy/2-sing
IIpaBuabHbI oTBeT: 1

3apanme Ne 17. C cyanHa, IBIXKYIIIETOCS CO CKOPOCTBIO L1 = 54 kM/4. [IpousBesieH BeICTpen U3
MYIIKY 10 YIJIOM o = 60° K TOPU30HTY B HAlIPaBJICHUHU, IPOTUBOIOJIOXKHOM JIBIXKEHUIO CY/IHA.
CHapsz BbLIETEN CO CKOPOCThIO # = 1 kM/c. Ha ckoibko M3MeHUIach CKOPOCTh CyAHA, €CIH
Macca cHapsiaa mz= 50 kr, a Macca cyaHa mi= 200 T?

1) 0,1m/c; 2)0,3m/c; 3)0,08 m/c; 4)0,13 m/c

3aganue Ne 18. ['opuszonTansHas miardopma maccoid m=80 kr u paaumycom R=1 M Bpamaercs ¢
yactoToi N1=20 06/MuH. B nieHTpe niaardopmMel CTOUT YENOBEK U JEPKHUT B PACCTABICHHBIX
pykax rupu. C kakoi yacToToi N2 OyAeT Bpamarbes miargopma, eciiu YeloBeK, OIYCTUB PYKH,

YMEHBIIUT CBOM MOMEHT UHEPLIUU OT Jl/ =2,94 no J£=0,98 kr-M2? Cuntath miathopmy
OJIHOPOJHBIM JTHUCKOM.
1) 21 06/muH;2) 12 06/muH;  3) 15 06/muH;  4) 18 06/MuH
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3ananme Ne 19. Hexotopoe KonMM4YecTBO refius pacldpsieTcsi: CHavyana aquabaTHo, a 3aTeM
n3obapHo. Koneunas temriepatypa ra3a paBHa HadasibHOU. [Ipy agmabaTHOM paciiMpeHnn ras
cosepim paboty, paBayto 4,5 k. KakoBa paboTa rasa 3a Bech nporiecc?

1) 6500 0x; 2) 6700 Ox;  3)7000 Ox; 4) 7500 Ok

3apanue Ne 20. Haiitu u3menenue AS sHTpOINUU MPpHU IpeBpameHun Maccbl M =1 r Boasl (1 =
0° C) B map (t=100° C).
1) 4,40x/K; 2) 7,8 Box/K;  3) 6,20x/K; 4) 7 Ik/K

Pa3zoen 2. Inekmpuuecmeo u 3nekmpomaznemusm. Konevanus.
3aganue Ne 1. B tabmuie nmpuBeaeHB! pe3yabTaThl IKCIEPUMEHTANBHBIX U3MEPEHUN TUIOMIaIN

IIOIIEPEYHOTO CCUCHUA S, JJINHBI L n SJICKTPHUYECKOI'0 COIIPOTHUBJIICHUA R JIA TpéX
IMPOBOAHUKOB, U3Ir'OTOBJICHHBIX M3 JKCJIC3a NJIM HUKCIIMHA.

[TIpoBogHMK Marepuai npoBOHHUKA S, MM? L,m R, Om
1 Keneso 1 1 0,1
2 Kenezo 2 1 0,05
3 Huxkennu 1 2 0,8

Ha ocHoBaHMM NTPOBEAEHHBIX U3MEPEHHUI MOYKHO YTBEPKAATh, UTO JIEKTPUUECKOE
COINPOTHUBIIEHUE IPOBOIHUKA

1) 3aBUCHT OT MaTepHasa POBOJAHUKA

2) He 3aBUCUT OT MaTepuaa POBOAHHUKA

3) yBenuuMBaeTCs NpU YBEIUYEHHUHU €T0 JUIUHBI

4) yMeHbIIACTCS NPH YBeJINYEHUH IIOLIAH €r0 MoNepeYHoro ce4eHust

3aganue Ne 2. Ha pucyHke J1aHa 3aBHCHMOCTbH IUIOTHOCTH JIEKTPHYECKOTO TOKA OT
HANPSDKEHHOCTH BHYTPU MIPOBOJIHMKA (00€ BETHMUHUHBI H3MEPSAIOTCS B YCIIOBHBIX €IMHUIIAX ).

J,yen. em.

F'Y E D o

m

Y R T g .

Kakoii u3 rpadukoB cOOTBETCTBYET MPOBOJHUKY C HAUOOJIBIIUM yI€IbHBIM CONPOTHUBIIEHUEM?
1)B 2)C 3)A 4)D 5E

3aganue  Ne 3. Ha  pucynke  nmpexacrtaBieHbl — TIpaQHKH,  OTpaKkaroulue

3aBUCUMOCTHIIOIAPU30BAHHOCTH P AUDJICKTPHUKA OT HAIPSKCHHOCTUIJICKTPUUCCKOI'O I10JIA E.
Vkaxure 3aBUCUMOCTDb, COOTBECTCTBYIOLIYIO HCTIOJIAPHBIM JUIJICKTPUKAM.
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E

>
1) E; 2) A; 3) B; 4) D; ES) C.

3aganue Ne 4.Ha pucyHke I1oKa3aHa OpHUEHTALs BEKTOPOB HAIPSDKEHHOCTH 3JIEKTPUUYECKOTO U
MarHUTHOTO IIOJIEM B 3JIEKTPOMAarHUTHON BojHE. BeKTOp IMIOTHOCTM MOTOKAa 3HEPIrUu
AJIEKTPOMAarHUTHOTO I10JI1 OPUEHTUPOBAH B HAIIPABIICHUU!

L koA
B
Y
>
(.
& YD
1)C; 2) A; 3) B; 4) D; 5) G.

3aganue Ne 5. Cuia B3auMOENUCTBUSA IBYX OTPHUIATEIBHBIX TOUEUHBIX 3apsI10B, HAXOAAIINXCS
Ha PacCTOSIHUM I ApPYT OT Apyra, paBHa F. 3apsa oqHON 4acTHUIIBI YMEHBIIWIN 110 MOJYJIO B 2
pasa. UtoOsl cuiia B3auMoiecTBus F He n3MeHMIach, pacCTOsIHUE MEXKTY 3apsiaMy HY>KHO...

1) yBenu4uTh B V2 ;

2) yBeNIMYUTH B 2 pasa;

3) yBenuuutsh B 4 pasa;

4) yMeHBIIATH B /2 ;

5) yMeHbLIUTH B 2 pa3a.

3aganue  Ne 6. Ilorox BekTopa  HaNPSHKEHHOCTH / . o
5JIEKTPOCTATUYECKOTO TOJIs Yepe3 3aMKHYTYK IOBEpXHOCTH S | 594 \
paBeH. .. e q + q \
"‘I o ;_';._ q|
6q | © /
1) —; \ —q /
£ o+
2) 0 \.
3 2 T
&g
Y 4
&o

IIpaBuabHbIH OTBET: 3
3aganme Ne 7. Cuna TOKa B HPOBOJHUKE B TEUCHHE WHTEpBAJia BPEMEHU t paBHOMEPHO
yBenuuuBaercss or 0 mo I, 3aTeM B TeyeHHe TaKOro e IMPOMEXKYTKAa BPEMEHU OCTaeTcs
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IIOCTOSIHHOM, a 3aTeM 3a TOT )K€ MHTEpPBaJl BPEMEHU PAaBHOMEPHO YMEHBIIAETCA 10 HYJI. 3a BCE
BpEMs 4epe3 MPOBOJHHUK MPOLLIEN 3aps (, PABHBIN. ..

1) 0;

2) q=2It;
3)q=1It
4) q = 4lt.

3aganue Ne 8. [IpoToH BieTaeT B OJHOPOJHOE MArHUTHOE MOJI€ MEPHEHANKYISIPHO TUHUSAM
MarHUTHOM MHAYKIIMHM U HAYMHAET JBUTAThHCS MO OKpYXHOCTU. [Ipn yBenMueHnn KHHETHYECKOM
SHEPruu NpoToHa (V<< c¢) B 4 paza paguyc OKPYKHOCTH...

1) yBenuuurcs B 4 pasa;

2) yMEHBIIUTCS B 2 pa3a;

3) yBestnunTes B 2 pa3za;

4) yMeHbIIUTCS B 4 pasa.

3aganue Ne 9. [1o mapaienbHBIM METAJUIMYECKUM IPOBOJAHUKAM, PACIIOIOKEHHBIM B
OJTHOPOJTHOM MAarHUTHOM TIOJI€, C TIOCTOSSHHON CKOPOCTBIO TIEpeMENIaeTCsi POBO SIS
nepemMbIdKa JUIMHOH { (cM. pucyHOK). Eciii conpoTHBIIeHHEM NIEPEMBIYKH M HATIPABIISIFOIIINX
MO>KHO MpeHeOpedb, TO 3aBUCUIMOCTh WHAYKIIMOHHOTO TOKA OT BPEMEHH MOKHO TIPEJICTaBHUTh
rpauKoOM. ..

. ) - - L ] R
L U - - L]
1—
L] - L ] -g -
I ! I T
I I I I
1) 2) 3) 4)
. I 0B -
3ananmne Ne 10. ®usnueckuit cMbIch ypaBHeHUsT MakcBesia § E-dl = _IEGS 3aKJIFOYaETCs B
L S
CJ'IGI[YIOH_[CM...

1) HCTOYHHKOM JJICKTPUYCCKOI'O ITOJIA ABJIAFOTCA CBO60)IHI)I€ QJICKTPHUYCCKUEC 3apAIbI;

2) N3MeHSIo1Ieecsl CO BpeMeHeM MArHUTHOE T0JIe TIOPOKIaeT BUXPEBOe IEKTPUIECKOe
noJe;

3) HCTOYHMKOM BHXPEBOI'O MArHMTHOTO TIOJSI MOMHUMO TOKOB TIPOBOJIMMOCTH SIBJISICTCS
U3MEHSIIONIEECS] CO BPEMEHEM 3JIEKTPUYECKOE T0JIE;

4) «MarHUTHBIX 3aPsI0B» HE CYIIECTBYET: CHJIOBBIC IMHIUH MAarHUTHOTO TTOJISI 3AMKHYTHI.

3aganue Ne 11. JIBa mapuka OJWHAKOBBIX PAJWYCOB M MAacChl MOJABEIICHBI HAa HUTSIX
OJIMHAKOBOM JJIMHBI TaK, YTO UX MOBEPXHOCTH compukacarorcs. Kakoit 3apsia Hy>KHO COOOIIUTH
rapukamM, 4ToObl cujla HaTsHKEHUs crana paBHoil 98 MH? PaccrosiHue oT meHTpa miapuka jao
Touku nojaseca 10 cm, Mmacca Kaxa0ro mapuka Sr.

1) 1,110%Kn; 2)1,510% 3)1-10°Kn; 4)2'10°
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Baganne Ne 12. [lo aByM mapaiuieabHBIM TPSIMBIM MPOBOAAM IHHOW |=2,5 M Kaxmblid,
HaXOJIIMMHUCS Ha paccrostHuu (=20 cM Apyr OoT apyra, TeKyT OAMHAKOBbie TOKHI=1 KA.
BerynciuTh crily B3aMMOICHCTBHS TOKOB.

1) 2H; 2)2,5H; 3)2,8; 4)3

Baganme Ne 13. Meraumueckuii crepskeHb umHOM |=0,6 M Bpamiaercss BOKPYr OCH,
IPOXOJAIIMNA Yepe3 ero KOHEl, B OJJHOPOJHOM MAarHUTHOM ItoJjie. IHAyKIIMs MarHUTHOTO MO
NEePIeHIUKYIIApHA TUIOCKOCTH BpalieHus crepkHs 1 paBHa B=0,8 Txn. KakoBa yrioas ckopocTh
BpAIICHUS CTEPIKHSA, €CIIM Ha €r0 KOHI[aX BO3HHUKJIA pa3HOCTh noTeHuanoB Ap=0,9 B?

1) 6,25¢% 2) 3,14c%  3)6,28cY  4)52ct

3aganue Ne 14. Dnekrpuyeckas JaMIIOYKa, COIPOTUBIEHUE KOTOPOW B TOPSALIEM COCTOSHUU
R=10 Owm, mnoxkmro4aercs depe3 Jpocceilb K JIBEHaALATHBOJIbTOBOMY aKKyMYJSTODY.
WnnyktuBHocTh Apoccens L=2 I'n, comportuBienue r=1 Owm. Yepe3 kakoe Bpems IMociie
BKJIIOYEHUS JIAMIIOUKA 3arOPUTCS, €CIIM OHA HAYHET 3aMETHO CBETUTCS IIPU HAIIPSDKEHUM Ha Hel
U=6 B.

1) 0,126¢; 2)0,150c; 3)0,225c;  4)0,115¢

3aganue Ne 15. Kakoit Habop mprOOpOB ¥ MaTepHaIOB HEOOXOAMMO HUCIIOIB30BaTh, YTOOBI
IKCIEPUMEHTAIIBHO MPOJICMOHCTPUPOBATD SBJICHHUE SJICKTPOMArHUTHOW WHIYKIHH?
1) 1Ba MOJIOCOBBIX MAarHUTA, TOABEIICHHBIX HA HUTSX
2) MarHUTHasl CTPEJIKA U TPSIMOJIHMHEHHBINA POBOHHK, MOIKIFOYEHHBIA K HICTOUHUKY
MOCTOSIHHOTO TOKa
3) NpoBO/I0OYHAS KATYLIKA, MOAKJIIYE¢HHAA K MIJLITHAMIIEPMETPY, M0JI0COBOM MATHUT
4) 10JI0COBOM MarHuT, JINCT OyMaru U >KeJIe3HbIE OMUIKU

3ananue Ne 16. Kaxoit Habop mpuOopoB 1 MaTepraIoB HEOOXOAUMO UCIIOJIB30BATh, YTOOBI
HKCMIEPUMEHTAIBHO MOKA3aTh HAIMYKME IBYX TUIIOB MATHUTHOTO B3aUMOJIEHCTBHS?
1) moJI0COBOI MarHMT, TUCT OyMaru u )KeJIe3HbIe OMUIIKA
2) ABa MOJIOCOBBIX MATHUTA, MOJABEIIEHHBIX HA HUTSX
3) MarHuTHas CTpeJKa U MPSIMOJIMHEUHBIN TPOBOAHUK, MOJKIIOYEHHBIN K HICTOUHUKY
MOCTOSTHHOTO TOKa
4) npoBOJIOYHAs KaTYyUIKa, MOJKIOYEHHAs] K MUJUIMAMIIEPMETPY, TOJIOCOBOM MarHuT

3aganue Ne 17. Kakoii(-ue) u3 onbiToB Bl peuioxkunu Obl NpoBECTH, YTOOBI JOKa3aTh, YTO
MOIIIHOCTb, BbIIEsIEMAs B IIPOBOJHUKE C TOKOM, 3aBUCUT OT YJIEIBHOIO IEKTPUYECKOTO
COIPOTUBIICHUS IPOBOIHUKA?
A. Iloka3aTp, 4TO BpeMsl HarpeBaHUs BOJbI B KPYXKKE U3MEHUTCS B CIIydae, €CIIA CIIUPAIIb
IUTUTKU YKOPOTHUTb.
b. Ilokazarp, 4T0 BpeMsl HarpeBaHUs BOJBI B KPY’KKE U3MEHHUTCA B CiIydae, €ClH
HUKEJMHOBYIO CIIMPaJb MNIMTKA 3aMEHUTH Ha TaKyIO ke 110 pa3MepaM HUXPOMOBYIO CIIUPAIb.
1) Tonbko A; 2) Toabko b; 3) u A, u b; 4) au A, au b

3ananue Nel8. YpaBHeHue IBHKEHUS, ONMCHIBAIOIIEE BBIHYKICHHbIE KOIEOaHUs, BBITISIUT
CJIETYIOIIAM 00pa3oM.

1) x=Acos(wt+do)

2) x"+w’x=0

3) x=AeP'cos(wt+do)

4) x"+2Bx'+ wx=f(t)

3aganue Ne 19. U3 rpaduka konebanuit MmaTepuanbHON TOUKHU (cM. puc. 1) cienyer, 4to

MOJIyJIb CKOPOCTH B MOMEHT BpeMeHH t = 1/3 ¢ paBeH ...
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X.cM 4

1) 9t cm/c;

2) on~/3 cM/c;

3) 0 c™m/c;

4) 9 c™m/c;

5) 3w cMm/c.
3aganue Ne 20. OnpenenuTs aMIUIMTYly PE3YJIbTUPYIONIEro KoieOaHus, BOSHUKAIOLIETO MpU
CJIOKCHHH CIICYIONIHMX ABYX KOJICOAHHI OJJHOTO HAPABICHUS M YaCTOTHI: X1 = A1C0S Ot; X2 =
Ascos(ot+a). 3mech A1=Az=1cm, 0 =7 c?, a=m/2.

1) 1lcm;
2) 2cm
3) 1,4cm;
4) 0,8 cm;
5) 2,3cm.

Pa3zoen 3. Texnuueckasa onmuka

3aganue Ne 1.IIpenmer, Haxozsmuiicst Ha paccTossHuu 2F ot coOuparomiei TMH3bI ¢ GOKYCHBIM
paccrosnueM F, ynansior ot aun3bl Ha pacctosHue 3F. Kak npu 3ToM MeHsAIOTCS onTuyeckas
CHJIA JIMH3BI U pa3Mep U300pakeHus?

JUist kax10i (hru3nyecKoi BEIMYMHBI ONPEAETUTE COOTBETCTBYIOUINM XapakTep N3MEHEHNU .

OU3NYECKUE BEJIMUYMHBI XAPAKTEP UBMEHEHU A
A) ontuyeckas cuia 1) yBenuuures
b) pa3zmep uzobpaxenus 2) yMEHbBIIUTCS

3) HE U3MEHUTCS

3apmanue Ne 2.Ha paccrosiHuu @, = 15 cm OT ABOSIKOBBINTYKJION JIMH3BI, ONTUYECKAs! CUJIA
xoropoir D = 10 onmp, nocraBneH nepneHaUKyIIPHO K ONTHYECKON OCH IPEMET BBICOTOH )

= 2 cm. Halitu BbICOTY ), M300pakeHHUsI.
1)0,1 cm 2) 0,5 cm 3) 0,04 m 4) 0,07 m

3aganue Ne 3.Ha miockomapaiienbHy0 CTEKISHHYIO TUIACTHHKY TomuHoid d = 1 cM mamgaer

Jyd cBeTa MOJ yraoM | = 600. ITokazarens npenomienusa crexkia N = 1,73. Yacte cBera
OTpaXkaeTcs, a 4acTh, IPEIIOMIISSICh, TPOXOIUT B CTEKJIO, OTPAXKAETCS OT HUKHEH MOBEPXHOCTHU
IUIACTUHKH U, TPEJIOMIISSICh BTOPUYHO, BBIXOAUT OOpaTHO B BO3AYX MapajUIeIbHO NEPBOMY
oTpaxeHHOMY Jiyuy. HaiiTu paccrosiaue | Mexay mydamu.

1) 0,58 m 2) 0,25 m 3)0,18 m 4) 0,43 m

3aganme Ne 4. Kakoe M3 NpHBENEHHBIX HW)KE YTBEP)KACHUN MPOTUBOPEUUT pE3yJIbTaTaM,
NOJIy4eHHBIM B onbITe [ITONneMes o npenomiIeHHIo cBeTa Ha IpaHMIle BO3AyX — Boja?

1) Yron npenomiieHns: MeHbIIE yria MaJeHus Ipy NEPEX0/IE JIyda U3 BO3LyXa B BOLY.

2) C yBeJInYeHNEM YIJia A eHUsl TMHEITHO YBeJIUYUBAETCS YroJl P eT0MIICHHSI.

3) C yBennueHueM yria najeHus yroj NpeIoMIIEHUS YBETUYUBAETCS.
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4) Ilpu yrne nanenus 50° yron npenomieHus coctasiser 35°.

3ananue Ne 5. [Ipouecc pacpocTpaHeHHsI CBETOBOTO Jiydya yepe3 3eMHYI0 atMochepy MOKHO
CMOJICITUPOBATH C TIOMOIIBIO CTOIIKHU IMPO3PAYHBIX TUIACTHH, ONTHYECKAs MJIOTHOCTh KOTOPBIX
YBEJIUYUBACTCS MO XOY pacupoCTpaHeHus Jyya (CM. pUCYHOK).

Kak meHsiercs yroi nmpenomiieHus: CBETOBOIO JIyda 110 MEpe €ro pacipocTpaHeHUs ?
1) yBenuuuBaercs
2) cHavasa YBEIMYHBACTCS, 3aTEM YMEHbBIIACTCSI
3) yMeHbI1aETCS
4) cHavana yMEHbIIAEeTCs, 3aT€M yBEINYMBACTCS

3ananme Ne 6. M3zo0paxkeHue nepeBa 4B 3aHMMAeT BCIO JUIMHY IJIOCKOTO 3€pKajblia JUIMHOU
Scm, TIOMEIIEHHOT0 BEpTUKAJIbHO Ha paccTosHuu 30 cm ot rnasa. JlepeBo ynaineHo Ha 90cmor
3epkaibla. KakoBa BbicoTa epesa.

1)6wm 2)15m 3)18m 4) 10 wm

3apanue Ne 7. Haiitu ¢doxycHoe paccrossHue F, KBapueBoH JIMH3BI JUIS YIbTPadUOIETOBOM
JMHUAU CcreKTpa pTyTH (AM=259 HM), eciu (HOKYCHOE PAaCCTOSIHUE ISl JKEJITOW JIMHUW HATPHSI
(M=589 um) F, = 16 cm. Ilokazarenu npeaomileHHs KBapla I 3TUX JUId 9TUX JUIMH BOJH Ni =
1,504 u ny =1,458.

1)0,25m 2) 0,05 m 3)0,15m 4)0,1 m

3aganue Ne 8. Ha nHoBomoema, umeromiero rinyouny H=3 M, HaXOQUTCsl TOUEUHBIH UCTOUYHHUK
cBeta (puc.). Kakoli MuHMManbHbIA paguyc R 1omkeH MMeTh KpYIJIblii HENpO3pauHbli AMCK,
HJ'IaBaIOHII/II\/'I Ha TMOBCPXHOCTU BOJAbI Had HUCTOYHUKOM, 4TOOBLI C BEPTOJICTA HEJIB3s OBLI0
0OHapyKUTh 3TOT UCTOUHUK cBeTa? [lokaszarens mpenomieHus Boabl N =1,33.

1)8m 2)5w™m 39 m 4)2,5m

3ananue Ne 9. Henpo3spauHblii Kpyr OCBEIIAETCS TOYEUHBIM UCTOYHHUKOM CBETA U OTOpPAChIBAET
KpyTJylo TeHb Ha 3KpaH. Onpenenute 1uameTp TeHu, ecnu quametp kpyra 0,1 m. Paccrosinue ot
MCTOYHUKA CBETA JI0 Kpyra B 3 pa3a MEHbIIE, YEM pPacCTOSHUE JI0 FKpaHa.

1)0,03 m 2)0,1m 3)03m 4)3 M

3aganue Ne 10. [Ipenmer, ocBelIeHHBIN MalleHBKOHN JIaMITOYKOW, OTOpAchIBaeT TEHb HA CTEHY.
Bricota npeamera 0,07 M, BeicoTa ero Tenn 0,7 m. PaccTosiHue OT JaMIOYKH 10 MpeaMeTa
MEHBIIIEC, YeM OT JIaMIIOYKH A0 CTCHBI B

1) 7 pa3 2) 9 pa3 3) 10 pa3 4) 11 pas

3apanue Ne 11. CosHIle HAaXOUTCS HAJl TOPU30HTOM Ha BbicoTe 45°. Onpenenure JUIMHY TEHH,
KOTOPYIO OTOpachIBAeT BEPTUKAIBLHO CTOSIIMN IIECT BHICOTON 1 M.

1)%M 2)Im 3) V2 M 4) 2\2m
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3aganme Ne 12. ManeHbkas JlaMIIO4Ka B HEPO3payHOM KOHYCOOOpa3HOM abakype OCBEIIaeT
cTon. Jlammouka pacnojioxkeHa B BEepIIMHE KOHyCa Ha BbICOTE€ 1 M HajJ MOBEPXHOCTBIO CTOJIA;
yroJl IpHu BepiinHe KoHyca paBeH 60 °. KakoB paguyc 0CBELIEHHOr 0 Kpyra Ha cToje?

7

1)iM 2)0,5M 3) V3 M 4)731\4

NE

3aganue Ne 13. K noTonky KOMHaTbl BBICOTOM 4 M NpPUKpEIUIEHA JIOMUHECLIEHTHAs JiaMIia
nauHoM 2 M. Ha BeicoTe 2 M OT mosa napajuielibHO €My PacliojioKeH KPYIJIblii HEMpO3payHbId
JUCK JuameTpoM 2 M. LleHTp nammbl M LEHTp IMCKa JeXaT Ha OJHON BepTukanu. Haiinure
MHUHUMAaJIbHBIA JTMHEUHBIN pa3Mep TEHU.

I)Im 2)2m 3)3m 4)1,5m

3aganue Ne 14. IIpu ¢ororpadupoBaHuu ygaJleHHOTO MpeaMera GoToanmapaToM, 0OOHEKTUB
KOTOpOro — coOuparonias juH3a ¢ (GokycHbIM paccrosiHueM F, mIockocTs (QOTOmiIeHKH, A
MOJYYECHHUST PE3KOT0 N300paKEHHS, JOIDKHA HAXOAUTHCS OT 00bEKTHBA HA PACCTOSHUM,

1) 6ombmiem, yem 2F

2) paBHoM 2F

3) mexnay F u 2F

4) B TouHocTH paBHOM F

3aganue Ne 15. Ha xakoMm paccTosiHuM OT cOOMparoliel JUH3bl HY’)KHO TIOMECTUTh IPEIMET,
YTOOBI €r0 N300paKEeHNE OBLIO TCHCTBUTEIHHBIM?

1) 6oab1eM, YeM (pOKYyCHOE paccTosiHHE

2) MeHbIIeM, YeM (POKYCHOE PACCTOSHUE

3) npu 1000M PACCTOSHUH U300pakeHue OyIeT NeCTBUTEbHBIM

4) mpu M000M paccTOSHUU U300pakeHne OyJIeT MHUMbBIM

3anganme Ne 16. [Ipeamer pacronioskeH Mex 1y coouparomnieil TMH301 1 ee GOKYCOM.
N300paxeHnue npeamera —

1) MHUMOE, TIEpEBEPHYTOE

2) NeCTBUTEIIBHOE, TIEPEBEPHYTOE

3) neficTBUTENbHOE, IPSIMOE

4) MHUMOE, IPAAMOe

3aganue Ne 17. Ilpeamer pacnonoxeH Ha TPOWHOM (POKYCHOM PacCTOSSHUU OT TOHKOW JIMH3BI
(cM. puc.). Ero uzo6paxenue oyzaer

e and

3F 2F F F 2F 3F

1) nepeBepHYTHIM U YBETHUECHHBIM

2) npsIMbIM U YMEHBIIEHHBIM

3) NpsAIMBIM U YBEJIUYEHHBIM

4) nepeBepHYTHIM U YMEHbIIEHHBIM
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3ananue Ne 18. Ha pucynke mokaszaH Xoj Jy4deld OT TOYEYHOTO MCTOYHHMKA CBeTa A uepes
TOHKYIO TuH3Y. KakoBa ontuueckas cuiia JuH3bI?

1)-10 gotp  2) -20 antp  3) 20 anTp 4) 10 noitp

3apnanue Ne 19. Ha pucyHke m3o0pakeH X0 JIyded OT TOYSHYHOI'0 MCTOYHHKA CBeTa A depe3
TOHKYIO nTuH3Y. KakoBa onruueckas cuiia JuH3bI?

b ; = TLEEYRET

1) -20,0 aotp 2)-5,0 aotp  3) 0,2 aoTp 4) 20,0 anTp

3apanue Ne 20. OnTudeckuid nmpuOop, npeodpasyromuii napaaiebHbId CBETOBOM My4yoK A B
pacxoasmuiics mydok C, 0003HaueH Ha pUCYHKE KBaApPaTOM. DTOT MPUOOp EHCTBYET KaK

A c
—— r
— | g
1) imu3a
2) mpsMOYyTOJIbHASI IPU3Ma
3) 3epkaio

4) TUIOCKO-TTIapaJlJICJIbHAA TIJITAaCTUHA

Pazoen 4. Boanvi. Onmuka. @usuxa amomos u moaexkyn. Quzuka amomnozo aopa.

3ananue Ne 1. BosmHOBOE 4KCIIO paBHO ....

1) uncny KonebaHWU NPOUCXOAALLMX B HEKOTOPOM TOYKE MPOCTPAHCTBA B eAMHULY BPEMEHM

2) paccToAHUIO, HA KOTOPOE PacNPOCTPAHAETCA BOJIHA 33 OAUH Nepuos,

3) A4AMHe BOJIHOBOrO Nepuoja

4) Ko3ddULMEHTY, CToALEMY Nepes, KOOPAMHATON B BbIpaXKeHUK, onpeaenstouem ¢pasy BosHb
3amanme Ne 2. Tonkas 1ui€HKa, OCBSIIEHHAs OEJIBIM CBETOM, BCJIEJACTBHE SIBJICHUS
uHTepepeHI B OTPaXKEHHOM CBETe MMeeT 3eNéHbIi mBeT. Kak u3MeHuTCs ee IBeT Npu
YBEITUYCHUH TOJIIIUHBI IJIEHKH:
1) craneT KpacHbIM
2) cTaHeT CHHUM
3) HE U3BMEHUTCA.

3ananme Ne 3. MmeroTcs 4 penieTku ¢ pa3iuyHBIMHE MOCTOSHHBIMU d, OCBellaeMble OJHUM U
TEM € MOHOXPOMAaTMYECKHM W3JIyYEHHUEM pa3IMYHOM HMHTEHCUBHOCTH. Kakol pucyHOK
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WITIOCTPUPYET TOJI0KEHUE TIIaBHBIX MAaKCUMYMOB, CO3/1aBa€MbIX NU(PAKIIMOHHON PEIIeTKOH ¢
HauMeEHbIIEH

MOCTOSTHHOM pemeTku? (J — MHTEHCUBHOCTh CBETA, ( - YTOJI JUPPAKITIN).

1 +J
10 I 10+

04 03 0z 01 0 0l bz 03 04 M g 03 02 03 04 sn@

1) 2)

-
i

i | 4 4 -
04 03 02 01 0] 01 02 03 04 sinp 04 03 02 01 0 01 02 03 04 sine

3ananme Ne 4. YcraHoBka aiis noiydeHus kosen HproToHa ocBemaeTcss MOHOXpPOMATHYECKUM
CBETOM, MaJA0IIUM 10 HOPMaJIK K MMOBEPXHOCTHU TUIACTUHKU. Habmronenue uner B OTpakeHHOM
cBere. PaccTosHMEe MEXIy BTOPBIM M JIBAALATHIM TeMHbIMH Koibumamu |, = 4,8 mm. Haiitn

paccTosiHHE |, MEXTy TPETHbUM M MIECTHAALATHIM TEMHBIMH KosblilaMu HproToHa.
1)2mm 2) 5,3 Mmm 3) 6,3 MM 4) 3,6 mm

3apanme Ne 5. JludpakunoHHas pelieTka pacrosiokeHa NapajljielbHO SKpaHy Ha pacCTOSHUU
0,7 m ot Hero. IIpu HOpMalIbHOM MaJIEHUH Ha PEIIETKY CBETOBOrO IMydkKa ¢ JUIMHOM BOJHBI 0,43
MKM MepBbIil AU(PAKIMOHHBI MaKCUMyM Ha HSKpaHE HAXOAMUTCS Ha PACCTOSHUU 3 CM OT
HEHTPAIbHOM CBETJIOW Tmosockl. OmnpenenuTe KOJUYECTBO INTPUXOB HAa | MM i 3TOH

JudpakinoHHOM pemeTku. (CunuTaTh sina~ tg o <o. OTBET OKPYIJIIUTE A0 LEIIbIX)
1) 100 2) 150 3) 80 4) 130

3ananmne Ne 6. AOGcomtoTHO uepHoe Tenoumeer Temmneparypy 7; = 2900 K. B pezynbrate

OCTBIBaHUS TeJla JUIMHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM CHEKTPaIbHOM MIIOTHOCTH
JHEPreTUYecKOl CBETUMOCTH, U3MeHuIach Ha A4 =9 mxMm. Jlo kakoil temnepatypsl 7T,

OXJIaAUJIOCH TCIIO.
1) 250 K 2) 290 K 3)320K 4) 450 K

3apnanme Ne 7. OuieHUTE C TOMOIIBIO COOTHOUIEHUS! HEONPEIEIEHHOCTEN MUHUMATBHYIO
KHHETHYECKYIO DHEPTHUIO dJIEKTPOHA, IBIKYIIETOCS BHYTpH cdepsl paaunycoM R=0,05 am.

1)2,43-10® Jix 2) 1,43-107%® Jix 3) 2,43-10" JIx
4) 3-10" Jx

66



3ananmue Ne 8. Onpenenure cOOCTBEHHOE 3HAUEHHUE MTOJHOW YHEPTUU TAPMOHHYECKOTO

2
OCLMJUISITOPA, BOJIHOBasH (DYHKIUSI KOTOPOTO 3a/1aHa ypaBHEHUEM l//(X) =A-x-e* , rue

Vm-k

a=
2h
1 3 5 7
1) E:Eha)o 2) E:Eha)o 3) E:Eha)o 4) E:Eha)o

3aganue Ne 9. Onpenenute U3MEHEHHE OPOUTATLHOTO MEXaHHYECKOIO0 MOMEHTA 3JICKTPOHA
IPU TIEPEX0/Ie €ro U3 BO30YkKIECHHOTO COCTOSHUS B OCHOBHOE C MCITyCKaHUeM (POTOHA C UTMHOM
BostHBI A= 1,02:107 m.

1) 21-10® ke 2) 21:10* ke 3) 3-10° ke 4) 15107 Jix-c

3amanue Ne 10. [Ipu npoxoxJIeHUU €CTECTBEHHOTO CBETA Y€pe3 MOJSIPU3ATOP U aHAJIU3ATOP
(Oe3 morsoieHus) ero MHTEHCUBHOCTh YMEHbIIMIACH B 4 pa3za. Uemy paBeH yroj MEXIy
[JIaBHBIMU TJIOCKOCTSIMHU TOJIIPU3aTOpa U aHamu3aTopa?

1) 0%

2) 60°%
3) 45%
4) 90°;
5) 30°.

3aganue Ne 11. IIpu uccnegoanuu potodrddexra A.I'. CToneToB BBISICHUI, YTO
1) sHeprus poToHa NpsMO NMPONOPLMOHAIbHA YaCTOTE CBETA
2) BeUIeCTBO MOTJIOLIAET CBET KBAaHTAMU
3)cuna GoTOTOKA MPSMO MPOTOPIMOHATIFHA YacTOTE MAaIAl0IEeT0 CBETA
4) ¢oTOTOK BO3HHUKAeT MPH 4YACTOTAX MAJA0NIEr0 CBeTa, MpPeBbIIIAIOIINX
HEKOTOpOoe 3HAYEHH e

3aganue Ne 12. B skcnieprMeHTe 0OHapYKEHO, YTO MIPH OYEHb BHICOKOW HHTEHCUBHOCTHU
o0ydeHust poToanekTpuueckuit 3pPeKT mporucXoUT U MpHU YacToTax (POTOHOB HIKE KPACHOU
rpanunbl pororddexra. Kak Bl tymaere, uem M0OXHO 00BSICHUTH 3TOT 3G DHeKT?

1) aToMBI MOTYT NOIJIOIIATH O/THOBPEMEHHO IBAa WIH 0oJiee (POTOHOB;

2) 3TO Cle/ICTBUE COOTHOLIEHHS] HEOIIPEIETICHHOCTEH;

3) BO3MOXKEH TYHHENbHBIN 3P PeKT;

4) mpy BBICOKMX MHTEHCUBHOCTSIX U3TYYECHHUS BO3MOXKHO

HapylIeHHe 3aKOHA COXPAHEHUS SHEPTUH;

5) npu BBICOKMX MHTEHCUBHOCTSX U3JTy4YEHUS YMEHBIIAETCS

KpacHas rpanuna ¢porodddexra;

3apanme Ne 13. [IpocTpaHCTBO MeX Ay KOT€PEHTHBIMH UCTOYHUKAMH U 3KpaHOM B onbiTe FOHTa
3aroJIHWIN IPO3pavyHoi cpeaol ¢ nmokasareneM npeiaomiueHus n = 1,5. Kak nzmennrcs
paccTosiHuE MEX/y COCeTHUMU MaKCUMyMaMu?

1) He u3MeHUTCH;

2) yBenuuuTes B 1,5 pasa;

3) ymenbmutces B 1,5 pa3a;

4) yBenuuuTcs B 3 pasa;

5) ymensbmuTcs B 3 pasa.

3ananue Ne 14. [Tonoxxenue aToma yriepoaa B KPUCTAUIMUECKON PEIIETKE aiMas3a OmpeIeIeHO
¢ norpemrHocThio Ax = 0,05 HM, yunuTbIBasi, uTo noctosHHas [Inanka h = 1,05° 10%* JIx'c, a
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Macca aToMa yriaepoaa m = 1,99-107% kr, HeonpeeaeHHOCTh CKOPOCTH AVx €T0 TEMI0BOIO
JBIDKCHUSI B (M/C) COCTaBIISIET HE MEHEe

1) 1,06;

2) 0,943;

3) 106;

4) 0,00943;

5) 10,6

3aganue Ne 15. BomHoBas yHKIIHS YaCTHIIBI B IOTEHIIUATBHOHN sIME ¢ OECKOHEUHO BHICOKUMU

. . [ N7zX .
CT€HKaMH [MIUPHUHOU UMEET BUI I = SIN [Tj . Benmuunna HUMITYJIbCAa 3TOU YaCTHIIBI B

OCHOBHOM COCTOsIHUHM paBHA:

3rh
1) —;
2L
27h
2) —;
3L
7Th
3) —;
2L
7th
5 =,
L

IIpaBuiabHbIi oTBET: 4

3aganue Ne 16. BeposTHOCTh OOHapyXHTh 3JIEKTPOH Ha ydacTke (a, b) OAHOMEPHOro
MOTCHIMATBHOTO SMUKAa C OECKOHEYHO BBICOKMMH CTCHKAMH BBIYHCISICTCS 10 (opmyre

b

W = Ia)dx , TIe ® — IUIOTHOCTh BEPOSITHOCTH, ompexaessieMas y-¢pyakuuend. Ecnu y-pyHkuums
a

UMEeT BHUJ YyKa3aHHBI Ha PUCYHKE, TO BEPOSITHOCTh OOHApYXHUTh JJIEKTPOH Ha Yy4acTKe

L L
— < X < — paBHa:
6 2

N |~

2 1 5
1) —; 2)—=; 3)—=;, 4
)3 )3i 35 )

3ananmne Ne 17. YcranoBka i1 HabmoqeHHus Koiel] HploToHa nMeeT JBe JIMH3BI, PaJAnyChl
KpuBH3HBI KOTOpbIX R1 1 R2 (mpuyem R1> Rz ). Kakas u3 Hux maet xosnblia 605b11€ro paanyca
BTOPOTO MOPsAKA B OTPa)KEHHOM CBeETe?

1) 1uH3a, uMeoas paauyc KpuBu3Hbl Ri;

2) nuH3a, UMeroLIast pauyc KpuBU3HBI R,

3) 06e MMH3BI CO3JAat0T KOJIblIa BTOPOTO MOPSIIKa OJUHAKOBOTO pajnyca.

3aganue Ne 18. Tonkas cTexisiHHas MJIACTHHKA C ITOKa3aTeleM MPeIoMIICHHs n U ToluHoM d
(cM. puc.) moMeIeHa Mex1y IByMs CpeJJaMH € TIOKa3aTeNIsIMU IPeIOMIICHUS N1 U N2, IPUYEM n1>
n > nz2.Ha niacTuHy HOpMaibHO MAAaeT CBET C JUTMHON BOJIHBI A. OnTHYecKasi pa3HOCTh X0Aa
UHTEpEPUPYIOIINX OTPAKEHHBIX JTydel paBHa:

d| n_|

1) 2dng; 2) 2dn; 3) 2dny; 4) 2dn + M/2; 5) dn.
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3aganme Ne 19. [IpsmoyronbHBIN MOTeHIMANBHBIN Oapeep umeeT mupuny 0,1 HM. PazHocTh
MEXy BBICOTOM MOTEHIMAIBHOTO Oapbepa M HHEpPrueil MABIKYIIETOCSd B TOJOKUTEIHHOM
HampaBlieHUu ocu x djekTpoHa U-E = 5 5B. Bo ckonbko pa3 wm3meHHUTCS KO3 UIIMEHT
MPO3PAaYHOCTH MOTEHLHUAIBHOrO Oapbepa Juis 3JeKTpoHa, ecnu pazHoctb U-E Bospacrer B 4
paza?

1) ymenbmutes B 16 pas

2) yBennuutcs B 16 pa3

3) ymenbmurcs B 10 pa3

4) ysennuutes B 10 pa3

5) HEe UBMEHUTCS

3amanue Ne 20. IIpu BbIlyBaHMU MBUIBHOTO ITY3bIpS IPU HEKOTOPOM TOJIIMHE IUICHKHA OH
npuoOperaeT paayXHyro Okpacky. Kakoe Qusnueckoe sBIEHHE JIEKUT B OCHOBE JTOTO
HaAOJIFOIEHUS:

1) narepdepennns;

2) nmucriepcus;

3) audpaxuus;

4) nmonspu3anus
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Ipunoscenue 5
Tunoewie 6onpocel u 3a0a4u KoJI10KEUYMA

OK-1(3name, 61a0ems), OK — 3 (3nams, ymems)

Pazoen 1. ®usnyeckue 0CHOBbI MeXaHUKU. MoJieKyJsipHas (PU3HKA U TEPMOAUHAMHUKA
(1 cemecTp)
Bonpocuvl konnokeuyma Nelno meme: « Quzuueckue 0CHO8bI MEXAHUKUY

1. Kunemarnyeckoe onucanue paBHOMEPHOTO IBUKEHUSI.

2. Kunemarnyeckoe onucanue paBHONEPEMEHHOTO JABHKCHHS.

3. BbIBOJ TaHT€HLIMATBHOTO U HOPMAJIBHOTO YCKOPEHHUSI.

4. BbiBOg OCHOBHOTO  ypaBHEHHMsS JAMHAMHUKH MOCTYNATENBHOTO  JIBUKECHUS  JUIA
MaTepuaibHOU TOYKH.

5. BbIBOT OCHOBHOTO ypaBHEHHS AMHAMHUKHU BPAIaTeIbHOTO JBMXKEHUS I MAaTEPUATbHOM
TOUKH.

6. BbIBO OCHOBHOTO ypaBHEHUS IUHAMHUKH IOCTYNATEIBHOTO IBMKEHUS IS CHUCTEMBI
MaTepuaIbHBIX TOYEK M TBEPAOrO Tela.

7. BbIBOT OCHOBHOTO YpaBHEHHUs IAMHAMHUKM BPALIATEIBHOTO JBIKCHHS Ui CHUCTEMBI
MaTepuaIbHBIX TOYEK M TBEPAOrO Tela.

8. Cuna. 3akonsl HploTOHA J1s1 TOCTYIATENBHOTO ABUKEHHUSL.

9. 3akonbl HploTOHA JU1s1 BpaIiaTeIbHOTO JBUKCHHUS.

10. AJUTUTUBHOCTH Macc. 3aKOH COXPAHECHUS [IEHTPA UHEPIIUH.

11. BriBoz1 3aK0HA COXpaHEHUS KOJIMUYECTBA ABMKCHUS JIJIsI MAaTepUATbHONW TOUKH, CHCTEMBI
MaTepHaJIbHBIX TOYEK M TBEPJOTO Tea.

12. BriBos1 3aKk0HA coXpaHEeHHs] MEXaHUYECKON YHEPIHH.

13. BrIBO/] 3aK0HA COXpaHEHHUSI MOMEHTA UMITYJIbCA.

14. PaGora, MOLITHOCTD, PHEPTHUS ISl TOCTYNATEIBHOTO ABHKEHUS.

15. PaboTta, MOIITHOCTBH, SHEPTHS I BpAIATEIHLHOTO JIBHKCHHS.

16. Cuna xak mpou3BOJHasi UMITYJIbCA.

17. [Tonsitue MomenTa uHepruu. Tabaua MOMEHTOB UHEPIIMH TEJI TPaBUILHON (POPMBEI.

18. Kunetnueckast sHeprust sl BpalaTeIbHOTO IBUKEHUSI.

19. Heynpyruit ynap. Yopyruit ynap.

20. BrIBoa ypaBHEHUH CBS3H MOCTYNATENBHOTO M BPAIaTeTbHOTO JIBUYKEHUSI.

21. Hoxa3zarenbcTBO Teopemsl LlTelinepa.

Tunosvie 3a0auu xonnokeuyma Nel no meme « Dusuueckue 0CHOBbL MEXAHUKUY
1. TBepmoe Teno HayWMHAET BpAIIATHCS BOKPYT HEMOJBMKHOM OCH C YIJIOBBIM
YCKOpEHHEM & =&,-COS@,Tle &, - TOCTOSHHBIA BEKTOp, ¢ - YroJll IOBOpOTa H3

Ha4yaJIbHOTO MOJI0KeHMs1. HallTh yriioByr0 CKOpOCTh Tella B 3aBUCUMOCTH OT YIJIa .

2. JlBa tena BecoM Q u P cBsizanbl HUTHIO. C KakUM YCKOpPEHHEM JBIKETCS Teso Q,
ecinu Kod(DPUIMEHT TpeHUs MEXIy HUM M CTOJOM paBeH k? KakoBO HaTsDKeHHE HUTH,
cBsi3bIBatOIIEl oOa Tema? Maccoit Omoka u BecoM HHTH TpeHeOpeub. [lmockocTh crona

TOpHU30HTAJIbHA.
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3. Tenexxka BecoM 20 KI MOXKET KaTHTbCs 0e3 TpEeHHs 1O TOpU3OHTaJIbHOMY IyTu. Ha
TENEKKE JIGKUT Opycok BecoM B 2 Kr. KoaddurmeHnt Tpenus Mexay OpyCKOM U TEISKKOU [ =
0,25. B onuH MOMEHT BpeMeHH K Opycky Obiia npuioxena cuia F1 =200 H, B ngpyroit — F2 = 2
H. Ompenenuth kakoBa OyneT cuja TpPeHHs MeXAy OpPYCKOM M TEJNEKKOHW, MU C KakuM
YCKOpeHUeM OyayT IBUTaThCsl OPYCOK U TeliekKa B 000MX CIydasiX.

-_1

4. 3a KaKoe BpeMsl TeJI0 MAaCCOW M COCKOJIb3HET ¢ HAKJIIOHHOM IIOCKOCTH BBICOTOM h 1
YIJIOM HAKJIOHA [3, €CJIM 110 HAKIIOHHOW TUIOCKOCTH € yTJIOM HaKJIOHA O OHO JIBFKETCS
PaBHOMEPHO.

5. Haiitm yckopeHue a1 M a2 MacC mi M M2 U HATSHKEHHE HUTU B CHUCTEME,
M300pakKCHHOW Ha PUCYHKE (Maccoi 0JI0KOB, HUTEH M TPEHHUEM MpeHeOpeyb).

6. ITyns maccoit m nomnajgaet B OATUTMCTUYECKUN MAITHUK (TTOABEIICHHBIM HA HUTHU SAIIUK
¢ meckoM) ¢ Maccoil M, rae u 3actpeBaet. [Ipu 3TOM MasTHHK OTKIOHSETCS OT BEPTUKAIU TakK,
YTO MOJHUMAETCS Ha HEKOTOPYIO BRICOTY h. HaliTu ckopocTh mysu B MOMEHT yapa.

7. Jlogka CTOMT HEMOJBMIKHO B CTOsuell Bojae. UenoBeK, HAXOISIIUICA B JIOAKE,
MepeXoUT ¢ HOoca Ha KopMy. Ha kakoe paccTosiHuE MepeMEeCTUTCS JIOAKA, €CITU Macca YesloBeKa
my = 60 xr, macca jgoaku mz = 120 kr, mmuHa jgoaku | = 3 m? CompoTuBIeHHE BOIBI HE
YYUTHIBATD.

8. I'panara, nersmas co ckopocteio L = 10 m/c, pazopBanach Ha JBa OCKOJKa. bonbmuit
OCKOJIOK Macca KoToporo cocraBisuia 0,6 Macchl Bcell TIpaHarbl, MPOJOJIKAJl JABUTaThCS B
MPEeKHEM HaIpaBJIEHWH, HO C YBEIUYEHHON CKOpOCThIO Ui = 25 wm/c. Haiitm ckopocTh uz
MEHBIIIETO OCKOJIKA.

9. JlBa pa3nuuHBIX Tpy3a IMOABEIIEHbl HA HEBECOMOW HUTH, NEPEKUHYTOW uepe3
JUCKOBBIM 010K paanyca R, MOMeHT nHepuuu kotoporo paseH |. biok Bpaiaercst ¢ TpeHuem,
MpUYEM MOMEHT CHUJIbl TPEHUsi paBe€H M, M MOCTOSHHBIM YIJIOBBIM ycKOpeHuem ¢. Haiitu
Pa3HOCTh HATSHKEHUI HUTH C 00EHX CTOPOH OJIOKa.

10. Ilnardpopma B BHIE AKMCKA BpalaeTCsl MO WHEPLUU OKOJO BEPTUKAIBHOW OCH C
vactoToii N1 = 14 munt. Ha kpato mmathopmsl cTouT uenoBek. Korna uenosek neperes B HeHTp
m1atdOpMBI, YacToTa Bo3pocia 10 Nz = 25 mua’. Macca uenoBeka M = 70 xr. OmpenenuTh
Maccy miatdopmsl M.

Bonpocwi konnoxeuyma Ne2 no meme: «Monexkynapuas ¢usuxa u mepmoouHamuray
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1.  Ocuosubie nonoxenus MKT. [Tapamerpsr MKT. OcHOBHBIE TEpMOAMHAMUYECKHE
napametpbl. DyHkius coctosuus. [Iponecc. M3ompoiecc. OMnupudeckue 3aK0OHBbI.

2.  YpaBaenue MenaeneeBa — Knaneipona.

3. TepmoaumHaMHYECKUW CMBICI IaBICHHUS.

4.  TepMoAMHAMHYECKUU CMBICT TEMIIEPATYPHIL.

5.  BriBox ocHoBHoro ypaBHenusst MKT. 3akon JlanbToHa.

6. Cpeanecratuctuueckue xapakrepuctuku. Ouoykryanus. Pacnpeaenenue Mosexys ra3a mno
00beMy.

7. Pacnpenenenune Makcsena.

8.  @®yukuwms pacnpenenenus. CpenHeaprupMeTHIecKas U CpeTHEKBAIPATUIHAS CKOPOCTH
MOJIEKYJL.

9.  bapomerpuueckas popmyna. Pactipenenenne boiabsimana.

10. DOxkcnepumeHTalbHAs IPOBEPKA pacipeneiaeHus: Makcsea.

11. BuyTpeHHsst SHEPTrHs UACATBHOTO raza. BHyTpeHHss sHeprus, Kak QYHKIUS COCTOSHHS.
12. Pa6ora B Tepmoaunamuke. [Ipupamienue paboThl.

13. 3axoH coXpaHEHHS YHEPTUU B TEPMOAMHAMUKE (3aKPHITHIE CUCTEMBI).

14. Pabota ayig U30TEpPMHUUYECKOTO MpoIlecca.

15. Pa6ota myis u306apuyecKoro mpoiecca.

16. 1 mayano TepMOJUHAMUKY AJI U30IPOIIECCOB.

17. TemnnoemkocTs. MoJisipHasi TEMI0EMKOCTh. TeImI0eMKOCTh U30MPOIIECCOB.

18. dopmyna Maiiepa. TennoeMKOCTh MHOTOATOMHBIX Ta30B.

19. Apmmabarmdeckwii nmpouecc. J[narpamma agnabatudeckoro nporecca. 3akoH [lyaccona.
20. Craructuueckuii Bec. DHTponus. Mi3MeHeHue sHTpONUu AJis1 PAaBHOBECHBIX U
HEPaBHOBECHBIX IPOIIECCOB.

21. 3axkoH BO3pacTaHHs SHTPOIMUU. 2 HAYAJIO TEPMOAMHAMUKH.

22. Kpyrossie npoueccsl. Hukn Kapro u ero KI1/I. TermoBoii ABUraTens U X0JIOAWIbHAS
MaIIlHa.

23. OcHOBHBIE 3aKOHBI (PU3NIECKON KHHETHUKH.

24. Ormpenenenue JUIMHBI CBOOOIHOTO Mpobera.

25.  JIuddy3us B razax.

26. TemnonpoBOJHOCTH ra3os.

27. Bs3kocTb ra3os.

28. Dddyzus.

Tunosvie 3adauu koanoxkeuyma Ne2 no meme «Monexkynapuas ¢usuxa u mepmoouHamuray

1. B Gamnon emxocthio V = 12 1 momectunu My = 1, 5 kr a3ota nipu temmeparype t1 = 327 °C.
Kakoe maBienme p2 Oyaer co3nmaBath a3oT B Oamtone mpu temneparype t2 = 50 °C, ecmu 35%
a3zoTta Oyzer BoinyneHo? KakoBo 6bU10 HayaabHOE J1aBieHue P1?

2. Jlna HarpeBaHHs HEKOTOPOTO KOIMYECTBA HMAEATHHOTO Ta3a ¢ MONApHOH Maccoi 28-10°
kr/Moib Ha 14 K mpu mocTosHHOM JaBieHHMH MOTpeOoBajioch IMepenaTh ra3y KOJHMYECTBO
terioTel 10,3 JIx. UToOBI OXJIaAUTh ATOT K€ a3 10 UCXOJHOM TeMIepaTyphl MPH MOCTOSHHOM
o0BbeMe, He0OXOIUMO OTHSTH Y ra3a KojauuecTBo Temiotsl 2 /x. Haliqute maccy rasa.

3. Ta3000pa3Hblii Kucaopox Maccoir 10 r HaxomuTes mox napiermeM 3-10° Ila mpwm
temriepatype 10 °C. [locne pacmmpenusi BCIEACTBUE HArpeBaHMs MPH MOCTOSHHOM JIaBJICHUU
ra3 3ansu1 oobeM 10 5. HaiiTu oObeM M IUIOTHOCTH ra3a 0 PACHIMPEHUS; TeMIeparypy u
IUIOTHOCTD T'a3a MOCJe PacliupeHus..

4, Macca 2 r renus Haxonsmerocs mpu 0 °C u gasinenun 2-10° Ila usoTepmmuecku
pacuupsieTcs 3a C4eT MOoJIy4eHHOro U3BHE Teruia 1o oobema 2 1. Haiitu: paboTy, cOBepIlIEHHYIO
ra3oM IpHU pacIIMPEHUH; KOJIMUECTBO COOOIIEHHOM Ia30M TETJIOTHI.
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5. B cocyne Haxomutcs Macca m = 2,5 exkucinopoaa. Haittu uncino Nx Mosekyn kuciopona,

CKOPOCTH KOTOPBIX MPEBBIIIAIOT CPEAHIOI0 KBAAPATUYHYIO CKOPOCTh \/; .

6. HekoTophlii ra3 npu HOPMANbHBIX YCIOBHAX MMEET ILIOTHOCTH p = 0,0894 xr/me.
OnpenenuTtsb ero yaeabHyI0 TEII0eMKOCTh Cp, Cv, @ TAKXKE HAMTH, KaKOH 3TO Ta3.

7. Ilpum temnepatrype t = 20 °C macca m = 2,5 Kr HEKOTOpOTro rasza 3anuMaer oosem V = 0,3
M3, Onpenenuts faBIenue ra3a, eciy yAelbHas TemIoeMKocTs Cp = 519 Ix/(kr-K) n y = 1,67.

8. Haiitu cpeqHIo0 MpooHKUTEILHOCTh CBOOOIHOTO Mpoldera MoJIeKys a30Ta MpHU J1aBICHUH
p = 133 ITa u Temnepatype t = 27 °C.

9. HaiiTi YMcIO CTOJNKHOBEHHMH, KOTOpble mpomsoiimyT 3a 1 ¢ B 1 cm® kucimopona mpu
HOPMAIBHBIX YCIOBUAX. D(DPEKTUBHBIN paglyCc MOJIEKYIIBI KUCIOPOIa IPUHATH paBHbIM 1,5-10
10 0

10. 3mHas, urto muameTp Monekymbl kucrmopona d = 2,98-107° wm, moacumTaTh Kakoil MTHHEI
nonydunaach Obl HENOYKa U3 MOJEKYJ KMCIOpoAa, Haxoasmmuxcs B oobeme V = 2 cM® mpu
naBnennu P = 1,01-10° ITa u temmeparype T = 300 K, eciu 3TH MOJEKy/IBl PACIONOXKUTH
BIUIOTHYIO B OJTUH PsiI.

Paznen 2.9nexkrpuyectBo u daekrpomarnerusm. Kosedanus (2 cemecrp)

Bonpocsi Konnoksuyma Nel no meme: «3nekmpuyecmso»

1. Dnextpuueckuii 3apsia. 3aKoH coxpaHeHus 3apsaaoB. JInHeiHast, MOBepXHOCTHAsI U1 00bEMHAsI
IUIOTHOCTH 3apsi10B. B3aumoaelicTBIe MeX Ty 3apsiiaMu.

2. HanpspKeHHOCTh 3JEKTPOCTATHYECKOTO TMouisd. HampsoKeHHOCTh IMOJIi TOYEYHOTO 3apsijia U
CHCTEMBbI TOYEUHBIX 3apsAA0B. [IpuHIMIT HaOKEHUS ITOJIeH.

3. Pacder HampsHKEHHOCTH AIIEKTPOCTATUYECKOTO TOJSI CUCTEMBI TOYEYHBIX 3apsA0B METOJIOM
cynepno3unuii. I[lpumep.

4. DnexkTpuyecKud IUNOJb. Pacuer HalpsyKEHHOCTH 3JIEKTPOCTATUYECKOrO MOJS JUMOJS C
MIOMOUIbIO IPUHLINIIA HAJIOKEHHUSI TTOJIEH.

5. Pabota 31eKTpoCcTaTHUECKOTO MOJS MO NepeMenieHuto 3apsiaa. [loreHunanbHbI XapakTep
IIEKTPOCTATUYECKOTO MOJISL.

6. Ilorenmman. Pa3nocte moreHnmanoB. [loTeHIManm mojsi TOYEYHOTO 3apsifa W CHCTEMBI
TOYEYHBIX 3aps10B.

7. XapakTepUCTUKHU DJIEKTPOCTATHUECKOTO MOJIS: HANpPSHKEHHOCTh M MoTeHIHal. CBs3b MEXIY

HUMH.

[Mupkynsanus BEKTOpa HAIPSHKEHHOCTH. PU3NYECKUI CMBICIL.

9. Tlonusrtue nmoroka. Teopema "aycca.

10. PacueT HanmpsKEHHOCTH 3JEKTPOCTATHUECKOTO TM0JIsE OECKOHEUHOM paBHOMEPHO 3apsKEHHOM
IJIOCKOCTH U 3apsKEHHOTO 1apa IMpy MOMOLIN TeopeMsl [aycca.

11. Pacuer  3JE€KTPOCTaTHYECKOTrO0 MOy  OECKOHEYHOH  paBHOMEPHO  3apsDKEHHOM
WIMHIPUYECKO MOBEPXHOCTH MPH MOMOIIU TeopeMbl ["aycca.

12. TIpoBOJHUKK B 3JEKTPUYECKOM TMoyie. OnekrpoeMkocTb. KonaeHcatopsl. EMKoCTb
YEeIMHEHHOTO 11apa.

13. EmMxocTh mIOCKOTO KOHJEHcaropa. IlocrmemoBarenbHOe W HapajielibHOE COEJUHEHUE
KOHJICHCATOPOB.

14. Dueprust B3aMMOACHCTBHSI CUCTEMBI AIEKTPHUECKUX 3aPs/I0B.

15. DHeprusi yeAMHEHHOTO MPOBOJIHUKA U KOH/IEHCATOpa.

16. Dnextpuueckuit Tok. Cuia M IUIOTHOCTh TOKA. YCJIOBHE CYIIECTBOBAHMS TOKa B IIEIIH.
Croponnue cuibl. J/1C.

17. 3akon OmMa B MHTErpaIbHOM (hopMe /17151 OTHOPOTHOTO U HEOJAHOPOIHOTO yYacTKa LEeIH.

18. CompotuBnenne npoBogHMKOB. [locnmemoBarenpbHOE ¥ MapajulebHOE  COEAMHEHHE
COIIPOTUBIICHUIA.

o
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19. 3akon Oma B auddepenunansHoil Gopme i OAHOPOJHOTO M HEOJHOPOAHOTO ydacTKa
TCTIH.

20. PaboTa u mMomHOCTH TOKA. 3akoH Jxoyns-JIeHna B uHTEerpansHoi hopme.

21. 3axon Jxoynsa-Jlenna B quddepeHnuaibHoi popMme.

22. YyienbHas TPOBOAMMOCTb M CONPOTHUBICHHE IPOBOAHMKOB. MX 3aBHCHMOCTH OT

TEeMITEPaTypBbI.
23. IIpaBuna Kupxroga. IIpumep pacuera 31eKTPHUECKUX LETEH.
24. Tunet  nmuonexktpuxoB.  [lomsipuzanms — OUDICKTPUKOB.  DHEprus  JUNONS B

3JIEKTPOCTATUYECKOM I10JIE.

25. Ionspusaunonssie 3apsael. [lonspuzoBanHocTs. HanpsskeHHOCTB HOJISI B AUAIEKTPUKE.

26. Onextpuueckoe cmemenue. Teopema [Iaycca 1 2JIEKTpPOCTATHYECKOTO TMOJSA B
JUBJICKTPUKE.

27. DNeKTPUYECKOE MoJIe BHYTPU TUIOCKOW TUTACTHUHBI TUAJICKTPUKA.

Tunoevie 3adauu konnoxeuyma Nel no meme «nekmpuuecmeoy

1. B orpuuartenpHbIi 3apsa (HYKHO IOMECTUTh B ILIEHTpE KBajapara, 4ToObI cHiia
B3aMMHOTO OTTAJIKWBAHUS IMOJIOKUTEIBHBIX 3apsiIOB ObUIa YpaBHOBEIIECHA CHIION MPUTSIKCHUS
OTpHLIATENIBHOTO 3apsaaa? B BepiinHax KBajpaTa HAXOJAATCS OJUHAKOBBIC 3apsabl (1 = (2= O3 =
gs. Kakon

2. JIBa mapuka OJMHAKOBBIX PAaJUYCOB M MaccChl MOJABELIEHbl Ha HUTAX OAMHAKOBOU
JUIMHBI TaK, YTO WX MOBEPXHOCTH COMpHKacaroTcsa. Kakoil 3apsa HYy)KHO COOOLINTH IIapHKam,
4yToOBbl CHJIa HaTsDKeHUs craja paBHOM 98 MH? PaccrosiHue OT LeHTpa mIapuka 10 TOYKH
nozaBeca 10 cMm, Macca KaKJ0ro mapuka 5 T.

3. DNeKTPOH ¢ HEKOTOPOH HayalbHOH CKOpPOCTBIO BJIETAaeT B IJIOCKUN KOHJAEHCATOp
TOPU30HTAIILHO PACIIONIOKEHHBIN KOHCHCATOP MapajuIeIbHO TNIACTHHAM HAa PABHOM PACCTOSIHUU
or Hux. K mimactunam mpuioxkena pazHocTs mnoteHuuanoB U = 300 B, paccrosHue mexny
wiactuHamu  d = 12 oM, anuHa koHuxeHcatopa | = 10 cm. KakoBa momkHa ObITh HpejeibHas
HayaJbHasi CKOPOCTh JIEKTPOHA, YTOOBI JIEKTPOH HE BhUIETEN U3 KOHIACHCATOPA.

4. B mone, co3nanHOM 3apsikeHHOU cdepoil paguycom R = 10 cM, 1BUKETCS NEKTPOH
10 pPaglycaMy MeXAy TOYKaMH, HaXOAAIIMMUCS Ha paccTOsHusAX I, = 12 cMm u r,= 15 cm ot

5 6
tentpa cdepsl. [Ipu 3TOM CKOpOCTh 3MeKTpoHa m3Mensiercst ot v, = 2-10° m/c g0 v, =2-10

M/c. HaliTu moBepXHOCTHYIO IJIIOTHOCTH 3apsia cepsl.

5. Ha TonkoMm crepkHe mmuHO#M | = 20 cM HaxXOIUTCs PaBHOMEPHO paCIpe/e/ICHHBIN
NIeKTpudeckuil 3apsna. Ha mnponommkeHuMn ocu crepskHd Ha paccrossHuM a = 10 cm ot
Onmkaiiiiero KoHa HaxoauTcsl TouedHbld 3apsin = 40 HKn, KOTOphI B3aMMOAEHCTBYET cO
cTep>kHeM ¢ cuioit F = 6 MxH. Onpenenuts TMHEHHYIO IUIOTHOCTD T 3apsja Ha CTEpKHE.

6. Kompio u3 npoBonoku pamguycom R = 10 cM nMeeT oTpunatenbHbIi 3apsag = - 5
HK1. Haiitn HanpsbkeHHOCTH E 351€KTpUYEcKOro mosis Ha OCH KOJIbLIa B TOUKAX, PACIOJI0KEHHBIX
OT IIEHTpa KoJiblla Ha paccTostHUsAX paBHbIX 0, 5, 8, 10 u 15 cm. Ha xakom paccrosuuu L ot
[EHTpa KOJjblla HampshkKeHHOCTh E  anexkrpuueckoro moinst OyneT HMETh MaKCHMajbHOE
3Ha4eHue?

7. TlmacTWHBI TJIOCKOTO KOHJIEHCATOpa IUIOIMAABI0 S KaXaas MPHUTATHBAIOTCS IPYT
npyry c cunoi F. IIpocTpaHcTBO Mexay MIaCTHHAMH 3allOJHEHO citofoi. Haittu 3apsasl
HaxoJIIMecs Ha IUIaCTUHAX, HaIMpsDKEHHOCTh E monsg Mexay miacTUHaAaMH U 0O0BEMHYIO
IJIOTHOCTb SHEPT UM TOJISL.

8. Kakas cuma Oymer jaelicTBOBaTh Ha CBOOOJHBIN JHUIOJb, DJIEKTPUICCKHUA MOMEHT
KOTOPOTO PaBeH P, €CIM OH PACIOJIOKEH Ha paccTosHuH | oT TodewHoro 3apsaa q (cuuTaTh
TUICYO JIUIOJIS 3HAYUTENILHO MeHbIe ).

9. TIloBepxHOCTHas TIUIOTHOCTh 3apsiia OCCKOHEYHOM pPaBHOMEPHO 3apsDKEHHOU
IUIOCKOCTH paBHa . OmpeneiauTbh MOTOK BEKTOpa HANpsSKEHHOCTU uYepe3 MOBEPXHOCThb chepbl
araMeTpoM d, paccekaeMoid ATOH TIOCKOCTBIO TTOTOJIaM.
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10. Ha nBa mocnenoBaTenbHO coenuHeHHBIX KoHAeHcaropa C1 = 100 nd u Cz = 200 nd

nogaHo mocrtosiHHoe Hampspkenne U = 300 B. Omnpepenute Hampsikenune Uiy m Uz Ha
KOHJIEHCATOpax U 3apsj ( Ha ux oOkiankax. Kakosa emkocts C cuctemb?

N

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.

29.

30.

Bonpoce! Konnoksuyma Ne2 no meme: «MaeHumHoe rosne. KonebaHus»

MarnuTHOE 1oJie ¥ €ro XapakTepucTuku. [IpuHIun cynepno3uuuu.

MarunuTtHOoe noje ABMKyIerocs 3apsiaa. 3akon buo-Casapa-Jlamnaca.

PacueT MarHWTHOTO MOJIS Il MPOU3BOJIBLHOTO MPOBOJHKMKA. PacueT MarHMTHOTO TOJIS IS
MPsIMOTO TOKA.

PacueTr mMarHMTHOrO TOJIA JUISI NMPOM3BOJIBLHOTO MPOBOJAHUKA. PacyeT MarHUTHOTO TOJA B
LEHTPE KPYroBOro MPOBOJHUKA C TOKOM.

JlelicTBME MAarHUTHOTO MOJIS1 HA ABMOKYIUics 3apsia. Cuna JlopeHna.

DJIEKTPUUECKOE U MAarHUTHOE B3aUMOJICHCTBUE JBUKYIIMXCS SJIEKTPUUECKUX 3aPSIO0B.
3akoH Amriepa. BzanmoelicTBie mapamielIbHbIX TOKOB.

[upkyssiiust BEKTOpa MarHUTHOM MHAYKIIMH (3aKOH TOJIHOTO TOoKa). CreacTBHeE.

JIB>KeHHE 3apsOKCHHBIX YaCTHIl B MATHUTHOM TI0JIC. Y CKOPUTEIIH.

. IBM>KeHUE 3apsKEHHBIX YaCTHUI B AJIEKTPUYECKOM U MAarHUTHOM ITOJIE.
. Cuia 1 MOMEHT CuJ1, IEUCTBYIOLIMX HA PAMKY C TOKOM B MATHUTHOM I10JIE.
. IMTIOJIbHBI MarHUTHBIA MOMEHT PaMKH ¢ TOKOM. PaGoTa 1o nepeMenieHnio npoBOJHUKA U

KOHTYpa C TOKOM B MAroHuTHOM II0JIC.

. MaruutHoe nose B Beuliectse. ['unoresa Amnepa. MonekyinspHble Tokd. HaMmarHuueHHOCTb.

JlnamarseTuky ¥ napaMmarseTuku. HampsokeHHOCTh MarHUTHOTO IOJISL. 3aKOH ITOJIHOTO TOKa
JUIsL MarHUTHOTO T0JIS1 B BelllecTBE. BbIuncieHe MarHuTHOro 1oJisi B MarHeTHKax.

SIBieHME ANEKTPOMArHUTHOM HHAYKIMH. 3aKkoH Papanes.

NuaykTuBHOCTH KOHTYpa. CaMOMHAYKIIHS.

B3aumnast uHIyKIUsA. DHEPrusl MAarHUTHOTO T1OJIS.

Buxpesoe anekrpuueckoe nojue. Tok cMelieHus.

YpaBHeHnss MakcBea 171 3JIEKTPOMarHUTHOTO TOJIS.

VYpaBHeHus: MakcBena 1 3J1€KTPOMarHUTHbIE BOJIHBI.

["apmoHMueckue KojaeOaHus U UX XapaKTePUCTUKH.

MexaHuueckre rapMOHUYECKUE KOJIeOaHMsl.

YpaBHeHUe cBOOOIHBIX 3aTyXaIOUIMX MEXaHHUUECKUX KOJIEOAHUH U €ro pelieHue.
[TpyXuHHBIN, PU3NUECKUN U MATEMAaTHYECKUI MasTHUK.

CBo00OoiHbIE TApMOHUYECKHE KOJIeOaHUs B KOJIeOaTeIbHOM KOHTYpeE.

JuddepennmanbHbple ypaBHEHUS! CBOOOHBIX 3aTyXaIOIIUX MEXaHMUYECKUX KOJIeOaHUH U ero
pelLIcHHE.

JuddepennmanbHble ypaBHEHNS CBOOOJHBIX 3aTYXaIOIIMX AJIEKTPOMAarHUTHBIX KojeOaHui 1
€ro pelleHHE.

HuddepennnansHoe ypaBHEHNE BBIHYK/IEHHBIX MEXaHUUECKUX KOJIEOAHUM U €r0 pelIeHue.
JuddepennnanbHoe ypaBHEHHE BBIHY)KICHHBIX HJIEKTPOMArHUTHBIX KoJeOaHUNl U ero
pelIeHue.

Amiuintyna U (asza BBIHYKICHHBIX (MEXaHMYECKMX M DJIEKTPOMArHUTHBIX) KOJIEOaHWM.
Pe3onanc.

CrnoxeHne TrapMOHUYECKUX KoJjeOaHW OJHOTO W HANpaBIECHUS U OJUHAKOBOM YacTOTHI.
CrnosxeHue B3aMMHO NMEepHEHANKYISIPHBIX KOJIEOaHUH.

Tunosvie 3adauu konnoxkeuyma Ne2 no meme «Maenumnoe none.Konebanusy
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10.

JIBa OECKOHEUHO MJIMHHBIX MPSMBIX MPOBOJA CKPEIICHB MOJ MNpsMbiM yrioMm. [lo
npoBogHukamM TekyT Toku cuior i = 100 A m |2 = 50 A. PaccrosHue mexmy
npooauukamu d = 20 cM. OnpenenuTh UHAYKIMIO MarHUTHOTO IMOJISI B TOYKE, JIeKaIeh
Ha cepeIMHE 00IIEero NepreHINuKyspa K MPOBOIHUKAM.

[To TOHKOMY TPOBOJIHUKY, U30THYTOMY B BHJIE€ MTPABUIILHOTO HIECTUYTOJIbHUKA CO CTOPOHOM
a = 10 cm, uaer Tok cuior [ = 20 A. OnpenenuTs MarHUTHYIO MHAYKLIHIO B B 1ieHTpe
IECTUYTOJIbHUKA.

ITo xOHTYpY B BHJI€ paBHOCTOPOHHETO TpeyrojbHuKa uaeT Tok cwioi | = 50 A. Ctopona
TpeyroyibHuKa a = 20 cM. OnpeaenuTb MarHUTHYIO HHIYKLIHUIO B TOUKE MEPECEUEHUs BBICOT.
[lo nByM IIMHHBIM NapajuiedbHBIM IPOBOJAM TEKYT B OJMHAKOBOM HAIPaBICHUU TOKHU
cuoit 11 = 10 A u I2 = 15 A. Paccrosinue mexay npoogamu a =10 cM. Omnpenenutsb
HaIPSKEHHOCTh MAarHUTHOI'O B TOYKE, yJIAJE€HHON OT MEepBOro MpoBoja Ha 1 = § CM U OT
BTOpOTO Ha 2 = 6 cM.

[To nByM MIMHHBIM MapajjIeIbHBIM MPOBOJIAM, PACCTOSIHUE MEXIy KoTopbiMu d = 5 oM,
TeKyT oguHakoBble TOkU [ = 10 A. OnpenennuTs HHAYKIUIO U HaPsHKEHHOCTh MAarHUTHOTO
MOJISL B TOUKE, YJIAJIEHHOM OT KaKI0ro MPOBOJAA HA PACCTOSHUU I = 5 CM, €CJIM TOKU TEKYT:
a) B OZIMHAKOBOM HalpaBiieHUU; 0) B IPOTUBOMOIOKHBIX HATIPABICHUSIX.

KonebaTenbHbIi KOHTYP COCTOMT M3 KOHAeHcaTopa eMKocTbio C=0,025 MK® M KaTywku c
MHAYKTUBHOCTbIO L=1,015 MH. OMMYECKMM CONPOTMBAEHNEM B Lenu npeHebperaem. KoHaeHcaTop
3apAsKeH KOAMYEeCTBOM 3neKkTpuuectsa ¢=2,5'10° Kn. 1) HanucaT AnAa [OaHHOTMO KOHTypa
ypaBHeHMe (C 4McnoBbIMU KO3POULMEHTaMM) U3MEHEHUA PA3HOCTM MOTEHUMana Ha obKnafKax
KOHZEHCaTopa M CUbl TOKa B LENW B 3aBUCUMOCTU OT BPEMEHW. 2) HalTK 3HauYeHMA pPasHOCTM
NOTeHLMaNoB Ha 0bKNaAKax KOHAEHCATOpa M CU/bl TOKA B LIENW B MOMEHTbI BpemeHun T/8, T/4 un
T/2.

[IpoTOH BiEeTEN B MarHUTHOE IOJIE NEPIEHAUKYISAPHO JUHUSAM HUHAYKLHUHU U ONUCal AyTy
paauycom R = 10 cm. Ompenenuts CKOpOCTb NMPOTOHA, €CIM MarHUTHasg MHAYKIUS B = 1
To.

Touka y4yacTByeT OAHOBPEMEHHO B ABYX KoMebaHWUAX, MpOUCXOAAWMX BO  B3aWMHO

NepneHAMKYNAPHbLIX  HanpaBAeHUAX U onucbiBaembix  ypasHeHuamu X = ASINwt u

y= Asin 2wt . Onpepenvte ypaBHEHWE TPAEKTOPUM TOYKM W BbIHEPTUTE €e C HaHeCceHWem
MacwTaba.

HanucaTb ypaBHeHMe pe3ynbTUPYOWEero KonebaHmsa, Noay4YeHHOro B pe3yabTaTe CAOXKEHUA ABYX
B3aMMHO NeprneHANKYNAPHbIX KoaebaHWM ¢ 0AMHAKOBOM YacToToM Vi = Vo = 5 Ty, M ¢ 0AMHaKOBOM
HayanbHOW dason @1 = ;= 602. AMNAUTYAA OAHOro 13 KonebaHunin A = 0,1 m, amnanTyaa Apyroro
A2: 0,05 M.

MonHas aHeprusa Tena, COBEPLUAIOLLEro rapMoHUYecKkoe KonebaTtenbHoe aBuKeHWe, paBHa W=3'10"
> [IK, MaKCMManbHaa cuia, AeWCTBYIOWaA Ha Teno, paBHa Fmax=1,5'103 H. HanucaTtb ypaBHeHue
OBWXKEHWA 3TOro Tena, ecnm nepuog konebanmnn T=2 ¢ n HayanbHas ¢asa @=602.

Pazoen 3. Texnuueckasn onmuka (3 cemecmp)

Bonpocwi konnoxsuyma Nel no meme: « Ocnosvl pomomempuu. Ilocmpoernue uz300paxicenust 8 IUH3ax,

=

Nogakown

NJIOCKOM 3€epKajie u Onmu4ecKux cucmemax)

Caers1as TOYKa, CBETOBBIE JTyYH. 3aKOHBI TEOMETPHUUECKON ONTUKU. AOCOTIOTHBIHN U
OTHOCHTEJIbHBIN NTOKA3aTeIN MPEIOMIICHUS.

ITnockocts nanenus. [Ipunuunsl I'roiirenca-Ppenens u Pepma.

[Tpunnun Pepma 1 3aKOH OTPAKEHHUS.

ITpunnun depma v 3aKOH IIPEIIOMIICHUS.

Hucniepcus ceera.

Mupaxu. Peppakuusi.

[TonHOE BHyTpeHHEE OTpakeHUe cBeTa. [IpenenbHbIi yroi pu NOJIHOM OTPaKEHUU CBETA.
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8. IIpenomssronue u oTpaskarolre NoBepXHOCTH. JIMHelHOE 1 YTII0BOE YBEJINYCHUE.

9. [Ilpenomienue ayya yepes IIOCKOMApALIEIbHYIO IIACTHUHY.

10. Twume! nun3. [locTpoenune n3o0paxkeHus B TMH3aX, CUCTEMAaX JIMH3 U IJIOCKOM 3epKaie.
dopmyiia TOHKON JIMH3BI.

11. OcHOBHBIE XapaKTEPUCTUKH ONITHYECKOTO nprbdopa. Bugumoe yBennuenue.

12. OcHoBubie hoTOMeTprueckue nousTus. Ceerocuna. [lone 3penus.

13. Ontuueckue mpuOOPHI: MUKPOCKOII, TEIECKOII.

14. OcHOBHBIE IEMEHTHI ONTHYECKHX T'eoie3ndeckux mpudopoB. KoHCTpyKTHBHBIE
ONTUYECKHUE DIIEMEHTHI.

15. OnTuyeckue npuOOpHI: T€OA0IUT, hoToanmapar. PororpadupoBaHre 0OOBEKTOB.

16. Omnpenenenue paccCTOSHUI 10 yJaJIEHHBIX OOBEKTOB C MOMOUIbIO TeononuTa. M3mepenue
YIJI0B T€OI0IUTOM.

17. Bu3yanbHbIC M CBETOIIPOCKIIMOHHBIE ONITUYECKUE CHCTEMBI.

18. IlorpemHocTH onTHYeCKUX cucTeM. Abepparus. Poib abeppanuii B o0pazoBaHuH
nzoopaxenuii. Chepuyeckas abeppariusi.

19. TlorpemHOCTH ONTUYECKUX CUCTEM: KOMa, aCTUTMATH3M, TUCTOPCHUS.

20. OcHoBbl poToMeTpuu. OCHOBHBIE (HOTOMETPHUUECKUE U SHEPTETUICCKUE BEIINIHHEI.

21. BriBoj 3aKOHOB OcBelieHHOCTH. Hopmbl ocBenieHHOCTH. DOTOMETPUUECKHE TPHOOPHI

22. DNeMeHTHl JJIEKTPOHHOW ONTHUKH: JJIEKTPOHHBIE W MAarHUTHBIC JIMH3BI, AIIEKTPOHHBIE
MUKPOCKOIIBI, 3JIEKTPOHHO-ONTHYECKHE TPE0OPa30BATEINH.

Tunosvie 3a0auu xonnoxkeuyma Nel

1. Ha ropuzonTanbHOM aHE BojgoeMma riryounoit h = 1,2 M nexut miockoe 3epkano. Jlyd cera
najgaeT Ha MOBEPXHOCTh BOABI moJ yriioM o = 30°. Ha kakoMm pacCTOSIHUM OT MecTa MaJeHus
3TOT Jy4 CHOBA BBIMJET Ha MOBEPXHOCTb BOJBI IOCIE OTpakeHHsl oT 3epkana? Ilokasarenb
npesomiieHus Boapl n = 1,33.

2. Jlyd cBera majgaeT Ha CTEKJISHHYIO IUIACTUHKY C IOKa3aresiaeM mpesnomiieHus N=1,54 nox
yriiom 0=30°. Tonmmua riactunsl d = 1,3 cm. OnpeaenuTh, HACKOJIbKO CMECTHIICS BBILIC NI
U3 TUIACTHHBI JIyd OTHOCUTEJBHO MaJJat0ILEro.

3. Ha rutockonapauieNibHy0 CTeKISTHHYIO TUTACTHHKY TOMIIUHOM d = 1 ¢M majaeT Jyd cBeTa Moj

yraoM | = 600. [Tokazatens npenomiienus crekia N = 1,73. YacTe cBeTa oTpaxkaeTcs, a 4acThb,
IPENOMIISAACh, MPOXOAUT B CTEKJIO, OTpa)kaeTcsi OT HIDKHEH IOBEpXHOCTH IUIACTUHKH W,
IPEeIOMIISISICh BTOPHUYHO, BBIXOJUT OOpaTHO B BO3JyX MapajuIe]bHO HEPBOMY OTPAKEHHOMY
ayay. Haiiti paccrostaue | Mmexy nydamu.

4. Ha nHoBogoema, uMetoniero rinyouny H=3 M, HaxoAuTCs TOUEUHBIH HCTOYHHK CBETa (pHC.).
Kakoli MuHMManbHbIi paguyc R 1omKeH uMeTh Kpyriblii HEMpO3pauHblid AMCK, MJIaBalOIIUi Ha
MOBEPXHOCTH BOJIbI HAaJ MCTOYHUKOM, 4TOOBI C BepTOJIeTa HENb3s ObUIO OOHAPYXKHUTH 3TOT
uctouyHuk ceeta? [lokazarens npemomierus Boabl N =1,33.

H

|
Y

]

!

5. TocTpouTb n3obpakeHne B CUCTEME JINH3, N30OPaKEHHOW Ha PUCYHKeE.
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6. HauMeHbImii CBETOBOH MOTOK, BOCHPUHUMAEMEIi r1asom, pased 107 mv. Onpenenure

HauOoJbIlIee PacCTOSTHUE, Ha KOTOPOM TJla3 MOKET 3aperucTpHUpOBaTh CBETOBOE HU3ITy4YEHHUE
TOYEUHOT'0 UCTOYHHMKA CUJION CBeTa 25 K, v Iiomaas 3payka 0,4 cm?

7. Onektpruueckas jgamnoudka cuiioil ceera 200 KA BHUCHUT HaJ LUEHTPOM KPYIJoro Croya
nuamerpoM 3 M. Ormpenenute HauOOJBIIYI0O W HAMMEHBIIYIO OCBEIICHHOCTh CTOJIA, €CIU
PacCTOSIHUE OT €ro IEHTPa J0 JaMITOYKH PaBHO 2 M.

8. Omnpenenure SpKOCTh HCTOYHMKA IUIOMANBI0 1 MM?, KOTOpHI MCIYCKaeT BHYTpH
tenecHoro yria B 0,03 cp cBeToBoi#l OTOK 12 1M
9. Hapn uentpoMm cTosia BUCAT /IBE IEKTPUUECKUE JTaMIIOUKU. HIDKHSS TaMIIouka HaXOquTCst

B 4 pa3a OimKe K IOBEPXHOCTH CTOJIA, YEM BEPXHSA, M CO3AAeT B LIEHTPE OCBELIEHHOCTh 32 JIK, a
BepxHsAss — 3 sk. OmnpenenuTe OCBELIEHHOCTh B ILIEHTPE CTOJIA IOCJIE IMEPEMEHBI JIAMIIOYEK
Mectamu. CunuTaiTe, 4YTO JIAMIIOUYKHU HE 3arOpa)KUBAIOT APYT ApPYyTa.

10.  Ha cronbax yiIM4YHOTO OCBEUICHHUsSI BBHICOTOH 6 M 3aKpEIUICHO MO OJHOH 3JEKTPUYECKOM
namrie cuiioi ceeta 300 ka. Onpenenure paccTOSHUE MEXIY IBYyMsl COCEAHUMU CTOJI0aMu, pu
KOTOPOM OCBEIIEHHOCTb 3€MJIU B TOUKE, HaXOJAIIeHCs TOCepeMHE MEXAY HUMH, COCTAaBIISIET HE
Menbire 0,24 JK.

Pazoen 4. Boanvl. Onmuka. @usuxa amomoé u monexyi. Gusuxa amommnozo saopa (4 cemecmp)

Bonpoce! Konnoksuyma Nel no meme: «BosHbl. Onmuka»

1. Bonnosble npoueccsl. [IpogonbHble M MONepeyHble BOJIHBI. YpaBHEHUE Oeryieil BOJHBI.

®dazoBast CKOpOCTh. BoTHOBOE ypaBHEHUE.

2. Ipunuun cynepno3unuu BojiH. Ilaket BosH. ['pynmoBas ckopocTs.

3. MHWnrepdepennus BoaH. CTOSYUE BOIHEI.

4. JludpdepeHnuanbHOe ypaBHEHHE 3JIEKTPOMArHUTHBIX BOJH. DHEPIHsl 3JIEKTPOMAarHUTHBIX

BOJIH. Bextop YMoBa - [lolTunra.

BonnoBoe ypaBaenue. KomiuiekcHoe mpeacTaBieHne chepuyeckux U MIOCKUX BOJIH.

6. Ilonmspu3anms cBera. EcTecTBeHHBII W TONSAPU30BAHHBIA CBET. BWABI MONSpHU3aIHM.
MOHOXpOMaTHYHOCTb BOJIH U NOJISPU3ALUL.

7. Cnoco6s! nonsipuzanui. [loaspouas! u nonspusanuonssie npusmMel Hukonst u dyko. 3akon

bprocrepa.

[TonstpuszaTop m ananuzarop. CreneHs NOMAPU3ALMY CBETA. 3aKOH Maitoca.

9. OnTHuecku akTuUBHBIE BemecTBa. (OIHOOCHBIE KpHCTaIbl. BpamieHue MI0CKOCTH
MOJISIpUA3ALUH.

10. IBoitHoe = syuenpenomsienue. [naBHoe ceueHue kpuctauia.  OOBIKHOBEHHBIE U
HEOOBIKHOBEHHbBIE BOJIHBI B @aHU30TPOIHBIX KpHUCTaslIax.

o

©o
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11. YcnoBus untepdepeniyu ceta. KorepeHTHOCTs 1 MOHOXpPOMaTUYHOCTH BOJIH.

12. Pacuer unTepdepeHIIMOHHON KapTUHBI OT ABYX HCTOYHHKOB.

13. Bo3moxHoCTh HaOmoaeHus nHTepdepennnun: onbiT KOHra, ounpusma dpenens, onTudeckas
cucreMa HproToHa.

14. Ananu3 uHTEpPEPEHIIMOHHBIX KaPTUH NMPH UHTEP(HEPEHIIUH IIIOCKUX U CPEPUIECKUX BOJIH.

15. UnTepdepeniius cBeta Npu OTPaXKEHUH OT TOHKHX IJIEHOK. [loockl paBHOro HakJIOHa U
PaBHOM TOJILIMHBI.

16. Konpria Hetorona. MaTepdepomerp MaiikenbcoHa.

17. Mudpaxmus cera. [Ipunnun ['toiirenca-®dpenens. Meron 300 Openens.

18. ludpakius Ha Kpyriaom oTBepCcTHH, Ha nucke. dudpakuus Dpaynrodepa (mudpaxius Ha
IEJIN).

19. Iudpaknuonnas pemerka. Judpakuuss Ha OAHO-, NBYX-, TPEXMEPHBIX CTPYKTypax.
VYpasuenne Bynbda - bparros. [Tonsitue o ronorpaduu.

20. Pactipoctpanenue cBeta B BemiecTse. Jlucnepcus cBeTa. DIEKTPOHHAs TEOPUS AUCIIEPCHH.

Tunosvie 3a0auu konnokeuyma Nel no meme «Bonnvl. Onmuxay

1. [IBa Huxons N1 u N2 pacnojoKeHbl TaK, YTO YroJl MEXAY MX IUIOCKOCTAMH IPOMYCKAHUS
cocraBmsier o = 60°0 Omnpenenuts, BO CKOJBKO pPa3 YMEHBIIACTCS HMHTEHCUBHOCTH lo
€CTECTBEHHOI'0 CBeTa: 1) mpu MPOXOKICHUH Yepe3 OAMH HUKOJb N1; 2) Mpu IPOX0KACHUU Yepes
o6a uukoisi. Koaddunument nornomenus ceera B Hukoine k =0,05. Ilotepu Ha oTpaskeHHs cBeTa
HE YYUTHIBATb.

2. Ha nmudpakimoHHYIO pemieTKy B HANpaBICHHH HOPMAJIM K €€ IOBEPXHOCTH I1aJIaeT
MoHOXpomaTnueckuid cBeT. Ilepuoa pemerku d = 2 mxm. OnpenenuTs HaHOONBIIUN MOPSIOK
TU(GPAKIIUOHHOTO MaKCUMyMa, KOTOPBIN JJaeT 3Ta pemnieTka B ciaydae kpacHoro (A1 = 0,7 MKM) u
B cirydae uoneroBoro Az = 0,41 Mkm) cBerta.

3. Tlpu mpoxoxaeHHU cBeTa yepe3 TpyOky mmmHoi |1 = 20 cM, comepraliyio pacTBop caxapa
koHteHTpanueit C1 = 10%, mIockocTh MOJspU3aIii CBeTa MOBEepHYIach Ha yroi ¢1 = 13,3°. B
JPYyroM pacTBOpe caxapa, HaJUTOM B TPYOKYy MIUHON |2 = 15 cM, INIOCKOCTH MOJSIPU3AIMN
MOBEPHYINACh Ha Yroi @2 = 5,2°. Onpenenuts KoHeHTpanuo Cz BTOPOro pacTBOpa.

4. VYcraHOBKA JUIS MOJIy4eHHs Kojer HpIoToHA OCBemaeTcsi CBETOM C JTMHOW BOJNHBI A = 589
HM, TMaJaI0IKUM TI0 HOpMaJu K TMOBEPXHOCTH IUIACTUHKH. Pamumyc kpuBU3HBI JIMH3EI R = 10 M.
IIpocTpaHcTBO MEXIy JMH30M M CTEKJSIHHOM IUIACTMHOM 3allOJHEHO >KUAKOCThbIO. Haitu
MoKa3aTeNib MPEIOMIICHUS N KUAKOCTH; €CJIM PAIUuyC CBETJIOTO KOJIbIIA B MPOXOSIIEM CBETE
r, = 3,65 MMm.

5. ®oron npu pdekre KomToHa Ha cBOOOAHOM 3IIEKTpOHE ObLT paccesiH Ha yron 0 = m/2.
Onpenenuts uMnyibe p (B MaB/c), mpuoOpeTeHHBI 3JIEKTPOHOM, €CIM Heprust (oToHa A0
paccesaust Obuta €1 = 1,02 MaB.

6. Ilnockomonsgpu3oBaHHBI MOHOXPOMATHUECKMII Iy4OK CBeTa MajaeT Ha TMOISIpOM] U
MOJTHOCTRIO WM TacuTca. Korma Ha TyTH Tydka TIOMECTHIIM KBapIeBYIO IUIACTHHY,
MHTEHCUBHOCTh | mydka cBera mocje MONpouja cTaja paBHOW IMOJIOBUHE WHTEHCUBHOCTH
yd4Ka, MajaroIero Ha mouspon;. OnpenenuTs MUHIMAIbHYIO TONIIUHY KBapIeBON TUIACTHHKH.
[TornomenneM M OTpaXeHHEM CBeTa MOJSAPOUJIOM IpeHeOpeub. [loCTOsHHYIO BpalieHus o
KBaplIla NPUHATH paBHOU 48,9 rpag/mm.

7. B pesynbrare ad¢pexkra Komnrona GoToH npu coyaapeHuu c 3JIEKTPOHOM OB paccesiH Ha

yron @ =90°. Dueprus paccesHHOro hoTOHA & = 0,4 MaB. Onpenenuts 3Hepruto (GoToHA &

JI0 PACCESHHUA.
8. B pabore A.I'. CromeToBa «AKTHBHO — 3JeKTpudeckue uccienoBanus» (1888 r.) Bmepsrie
ObUIM  yCTaHOBJIEHbl OCHOBHBIE 3aKOHBI (Qorodddexkra. OmuH U3 pe3ylIbTaTOB  €ro
HKCIIEPUMEHTOB ObUT chopMynupoBaH Tak: «Pa3pspkaronium eicTBUEM 001aaloT JIyYH caMoil
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BBICOKOW MpPEIOMIISIEMOCTH C JJIMHOM BONHBI MeHee 295 uwm». Haiitm paboty BhIXOma A
3JICKTPOHA M3 MeTaia, ¢ KoTopbiM padotan A.I'. Croneros.

9. MpbuUlbHAA TUICHKA, PACIOJIOKEHHAs BEPTHKAIBbHO, 00pa3yeT KIIMH BCIEACTBUE CTEKAHUS
xuakoctu. [lpu HabnroaeHnn nHTEp)EPEHIIMOHHBIX MOJI0C B OTPAXKEHHOM CBETE PTYTHOM Iyru
(A = 546, 1 HM) OKa3a10Ch, YTO PACCTOSHUE MEXKIY IATHIO mojocamu | = 2 cM. Haiitu yron
ynuHa. CBeT, majas MEpHeHAUKYISIPHO K MOBEPXHOCTH IUieHKU. [lokazarens mpenomieHus
MBUIBHOI Boabl N = 1,33.

10. Ot aByX KOrepeHTHBIX MCTOYHUKOB S1 U Sz (A = 0,8 MKM) JIydd momaaaroT Ha ’kpaH. Ha
9KpaHe Habmogaercst uHTepdepeHIHoOHHas KapTuHa. Korma Ha myTd oJHOTO U3 Jydei
NEePIEHINKYIISIPHO €My IMOMECTHIIM MBUTBbHYIO MJIeHKY (n = 1,33), nunrepdepeHunonnas KapTuaa
M3MEHUJIACh Ha MPOTUBOMONOXKHYIO. [lpu kakoil Haummenbliedl ToimuHe dmin IUIEHKH 3TO
BO3MOXKHO?

Bonpocsi Konnoksuyma Ne2 no meme: «KeaHmosas, amomHaA U A0epHaa u3uKa»

1. TemnoBoe u3Iy4YeHHE U TOIJIOIICHHWE SJIEKTPOMATrHUTHBIX BOJH BEIIECTBOM. TemioBoe
paBHOBecHE Tel. AGCOIIOTHO YepHOE Tello. YbTpaduoieToBas KatacTpoda.

2. 3akonsl Kupxroda, Credana — bonbiimana u cmenenus Buna.

3. HznyyarenbHas CHOCOOHOCTH aOCOIFOTHO YepHOTO Tena. 3akoHbl Penes — Jxunca u Buna.
4. T'unotesa [Inanka. KBantoBas Teopus TemaoBoro usnyudeHus. 3akon [lnanka.

5. KsanroBsie cBoiicTBa cBeTa. @oToaddexr. OcHoBHBIC 3aKoHBI (hoTOd(hDekTa. YpaBHEHHE
OUHIITEHHA.

6. ®otoH. DHeprus u umnyiasc GoronHa. [larnenue cera. Dpdext Kommnrona.

7. KopmyckynsipHo-BonHOBOM nyanusm. ['mmoreza ge bpoins. Jdudpakius >1eKTpoOHOB Ha
KpHUCTaIax.

8. Hexotopsie cBoiicTBa BosH ae bpoiins. [IpeacraBnenue o cTpykType MUKPOOOBEKTOB.

9. CootHomieHHe HeompeAeNeHHOCTH [lei3eHOepra uis: KOOpAWHAT W HMMITYJbca
(MHCTpYMEHTAJIbHBIA TMOJXOMA), SHEPruM U BpeMeHH. HeBO3MOXHOCTh OIHOBPEMEHHOIO
MU3MEpPEHUs IBYX BEIIMYMH B KBAHTOBOH (pH3HKe.

10. Ilonste Tpaekropun B KBaHTOBOH ¢usuke. COOTHOIIEHHE HEOIPEAETIEHHOCTH
['eit3enOepra u ctabmIbHOCTH aTroMa. TyHHENbHBIN 3D(DEKT, YCIOBHS €ro HAOIIOCHUSI.

11. 3ananue cocTosiHUS KBaHTOBOM yacTuipl. BomHOBas (yHKIHMSA, €€ CTaTUCTUYECKUH CMBICI.
VYcnoBue HOPMUPOBKH.

12. Obmee ypaBHenue Illpenunrepa (momydenue). CoOOCTBEHHBIE 3HAUYEHUS HHEPIUU.
CobcTBeHHbBIE PYHKIIMH.

13. Cranuonapnoe ypaBHenue Ilpenunrepa u ero  pemeHue. OCHOBHBIE TTOJIOKEHUS
¢dunocoduu KBaHTOBON TECOPHUHU.

14. Pemenue ypaBHenus Lllpenunrepa ais cBOOOJHON YaCTHIIBI.

15. Pewenue ypasuenus lllpeaunrepa 1ist 37€KTpoHa B HOTEHIIMAIBHOM sIMeE.

16. Pemenue ypaBHenue lllpeauHrepa mpu HpPOXOKICHUH YaCTHUIBl 4epe3 MOTEHIMATbHBIHN
Oapbep.

17. Pemenue ypaBHenus Llpenunrepa s rapMOHHMUYECKOTO OCHUIIIATOPA.

18. Ctpoenne artoma. Moxens Tomcona. OmnwiTel Pesepdopma. Mogmens Pesepdopna.
HecocTosTenbHOCTh KIaCCHYECKOTO0 M0IX0/1a K TOCTPOSHUIO MOJETH aToMa.

19. CrekTpanbHble 3aKOHOMEPHOCTH U3ITyYSHHST aTOMa BOJOPO/A.

20. Teopus bopa. IToctynatel bopa. Onbitel @panka u ['epua.

21. Cmektp aroma Bomoposa 1o teopuun bopa. [ToreHmman noHu3amy.

22. Pemenue ypaBHenus LllpenuHrepa u JUCKPETHOCTh YHEPIeTUUECKUX YPOBHEH 3JIEKTPOHA B
atome. [IpenenbHbIil Iepexo K KIIaCCHIECKOMY MTOHSTHIO TPASKTOPUH YaCTHUIIHL.

23. Pemienne ypaBuenus Ilpenunrepa ans aroma BoAopoAa B chepHuecKOW CHUCTEMe
koopauHaT. KBanToBbie uncna. CTpyKTypa 3JeKTPOHHOTO 00JaKa.
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24. 1-S cocTosiHHE AJIEKTPOHA B aTOME BOAOPO/IA.

25. IlpaBuna orbGopa. Crnektpbl atoma Boaopona. Cepunm H3Iy4YEHHUS U TIOTJIONICHUS aroma
BOJIOPO/Ia B KBAHTOBOM MEXAHUKE.

26. Omnprte Lltepua u I'epnaxa. Crun. [TpuHIMI TOXASCTBEHHOCTH B KBAHTOBOM MEXaHHUKE.

27. Ipunuun Ilaynu. CrTpoeHHe W CBOMCTBAa 3IEKTPOHHBIX O00OJOYEK MHOTO3JIETPOHHBIX
aTtoMoB. [lepuonnueckas tabnuna Meneneesa.

28. Pemenue ypaBHenus IllpenuHrepa [uisi MOJEKyJIbl BOAOPOJA. DHEPIHsl MOJIEKYIbl U €€
COCTaBJISIIOLIHE.

29. Pasmep, cocTaB u 3apsi1 aTOMHOTO sifjpa. MaccoBoe 1 3apsiIoBOE YUCIa.

30. JledexT macchl u sHEpruUsi CBA3M a1pa. SAnepHsie cuiibl. Monenu sapa.

31. PagmoakTWBHOE W3IYYCHHE W €ro BHUABL. 3aKOH pPaJUOAKTUBHOrO pacmana. llpaBuia
CMEIIICHUS.

Tunosvie 3a0auu Konnoxkeuyma Ne2 no meme « Keanmosas, amomuas u s0epras (pusuxa»

1. o — dacThma HaxomuTCI B OECKOHEYHO TIYyOOKOM, OJHOMEPHOM, NPSIMOYTOJBHOM
HOTEHIMAIBHOM SIIIHUKE. VICIONb3ysl COOTHOIICHHE HEONPEACICHHOCTEH, OLCHUTD MHUPUHY |
AIIMKA, €CJIM U3BECTHO, YTO MUHMMAJIbHAsI SHEPrus o - yacTuuel E . =8M»3B.

2. Bo ckonmpko pa3 m3mMeHuTCs mepuo T BpalieHus: 3JIeKTpoHa B aTOME BOJIOPOJIA, €CIH TPHU

nepexozie B HeBO30yKAEHHOE COCTOSIHUE aTOM U3ITydiil GOTOH € AJTMHOM BOJHBI A=97,5 HM?

Ornpenenuts IJIMHY BOJIHBI, COOTBETCTBYIOILIYIO TpaHulle cepun bambmepa.

Yacrtuna HaXOAUTCS B OAHOMEPHOH MPSIMOYTOJBbHON «IIOTCHIHATBHON siMe» mHupuHOU | ¢

0EeCKOHEYHO BBICOKMMHM «cTeHKamu». Haiitu pemenue ypasHenus lllpenunrepa B mpenenax

«mbi» (0 <x <I).

How

5. CkopocTh pacrnaja B Ha4aJIbHBIA MOMEHT BpeMeHu coctasiisia 450 pacn./muH. OnpenenuTsb
CKOPOCTh pacrajia o UCTeYSHHUH MOJIOBUHBI MTEpHOia MoTypaciaja.

6. Omnpenenuth paguyc o MEPBOH OOPOBCKOW OPOUTHI M CKOPOCTH AJIEKTPOHA V Ha Hell. Kakosa
HaNpsHKEHHOCTh MOJIs Spa Ha epBOi opoOuTe.

7. Omnpexnenute, BO CKOJIBKO pa3 YBEJIWYUTCS YUCIO HEUTPOHOB B LIETTHOM SJIEPHOM peakuu 3a
Bpemsa t=10 c, ecau cpeaHee BpeMs JKM3HM | OJHOro MoOKosieHus cocrtaBiser 80 Mmc, a
ko3 dunmreHT pasmHoxkeHus HerTpoHoB k=1,002

8. Bomnoas dymkmus y(X) = (2/1)Y2sin(nx/l) omuceIBaeT OCHOBHOE COCTOSHME YACTHIBI B
OECKOHEYHO TIYOOKOW TOTEHIHMAIbHOW sMe IUpuHON |. Bhr4uMciInTh BEPOSTHOCTH
HaXOKJeHUS JacTHIlbl B MajaoM uHTepBaie Al = 0,01l B aByx ciyuasx: 1) (Bonwm3u crenku) (0
<x<l); 2) B cpenneii vactu smuka ((1/2 - Al/2)<x< (1/2 - Al/2)).

9. B spmepuoif peakiuu H-+2H-—> He+,nBbinenserca sueprus AE=3,27 MaB. Onpenenure

maccy atoma SHe, ecin Macca atoma “H pasHa 3,34461 1027 kr.

10. Onpez[em/ITe N3MCHCHHUC 0p6I/ITaHLHOFO MCXAHNYCCKOI'O MOMCHTA BHGKTpOHa HpPI Hepexone
€ro u3 BO30YKJIEHHOTO COCTOSIHUSI B OCHOBHOE C UCITyCKaHWeM (DOTOHA C JUTMHOW BOJHBI A =
1,02:107 m.
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Ipunooicenue 6.
Ilepeuenb munosvix 60NPOCO8 NUCLMEHHO20 ONPOCA
(OK — 3namyo, ymems) OK — 3 (ymems)

Tema: «KuHemaTnka MOCTYNNATECJIbHOT'0 ABUKCHUSA MaTepuanbnoﬁ TOYKH U
TBEPAOIro rejaa»

. Ompenenenue BEKTOpa.

. JnuHa Bekrtopa.

. CloxxeHue BEeKTOPOB.

. YMHOKEHHE BEKTOPA HA YUCJIO.

. [IpaBui10 CKaNsipHOTO MPOU3BEICHHUS.

. [IpaBni10 BEKTOPHOTO POU3BEACHHUS.

. MaTepuanbHas TOUKa.

. Tpaexropus.

. [IyTs.

. Onpenenenue paagnyc — BEKTopa.

. [locrynaTtenbHoe NBUKEHUE.

. Onpenienenuie NpsIMOJUHENHOTO PAaBHOMEPHOTO JIBUKECHHUSL.

. Onpenenenue NPSIMOIUHEHHOTO PAaBHOIIEPEMEHHOTO IBUKCHHSL.
. CpenHsist myTeBasi CKOPOCTb.

. CpenHuii BEKTOp CKOPOCTH.

. Cpennuii BEKTOp YCKOPEHHUSI.

. MrHoBeHHasi CKOPOCTb.

. MrHOBEHHOE yCKOPEHHUE.

. Onpenenenrie aOCOMIOTHBIX BETMUMUH CKOPOCTH U YCKOPEHHUSI.
. OnpeneneHyie TaHT€HIIMATIBHOTO YCKOPEHUSI.

. OnpenieneHre HOPMaIbHOIO YCKOPEHMUS.

. KunemaTtuueckue ypaBHEHUs pABHOMEPHOTO JIBHKECHHSI.

. KunemaTtnueckue ypaBHEeHUs: paBHONEPEMEHHOTO JIBUKEHUSI.
. Onpenenenuie nmyTu, NpoORJEHHOIO MaTeprUaIbHOW TOUKOHM 3a IPOMEXYTOK BpeMeHH At.
. CKOpOCTh TOYKHM IIPU PABHOIIEPEMEHHOM JBUKEHUU.

. ChopmynupoBaTh MPUHIIUI OTHOCUTENbHOCTH ["anues.

. Onpenenenue abCOMOTHOTO JABHKEHHS.

. OnpeneneHne OTHOCUTEIBLHOTO ABUKECHUSI.

. Onpenenenne abCOMOTHONW CKOPOCTH.

. OnpeneneHrie OTHOCUTENBHON CKOPOCTH.

31. Onpenenenre nNepeHOCHOU CKOPOCTH.

O 00 1 N DN K W —
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Tema: « KunemaTuka BpamaTeJabHOro ABMKCHUSA MaTepHaHBHOﬁ TOYKHA U TBEPIA0ro TE€jaa

1. Onpenenenue BpalmaTenbHOIO JBUKECHHUS.

2. OnpeneneHue yriioBoro nepeMenieHusl.

3. Onpezenenrie HaMpaBJIeHUs YIJIOBOM CKOPOCTHU NP BpaIIaTeIbHOM JBUKEHUU.
4. OnpesienieHre HAMPaBJICHUS YTII0BOIO YCKOPEHUS MPY BpalllaTeIbHOM JBHKEHUU.
5. YrioBas CKOPOCTb.

6. YrinoBoe yCKOpeHHe.

7. Onpenenenue nepuoa BpalieHus.

8. Ompenenenne 4acToThl BpaIeHUsI.

9. YrnoBast ckopocTb IIpU paBHOIIEPEMEHHOM BpaIllEHUU.

10. Knnemarnueckoe ypaBHEHHE PaBHOMEPHOTO BPAILICHHUS.
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11. Kunemaruueckoe ypaBHEHHE PaBHOIIEPEMEHHOIO BpPAILICHUS.

12. JInuHa nyTH, IPOUJEHHOTO TOYKOU MO Iyre OKPYKHOCTH.

13. CBsi3b MEX]1y JIMHEMHOU U YTIIOBOM CKOPOCTHIO.

14. TaHreHuuaabHOE YCKOPEHHUE.

15. HopmanbHOE yCKOpEHHUE.

16. CBs3b MEXAYy TAaHT€HUIUATbHBIM U YTJIOBBIM YCKOPEHUEM.

17. CBs3b MeXAYy HOPMAJIbHBIM YCKOPEHUEM U YIJIOBOM CKOPOCTHIO.

18. Amanorusi Mexay OCHOBHBIMU XapaKTEpUCTUKAMU TMOCTYNATEIbHOIO U BpalIaTeIbHOTO
JIBUKCHHUSI.

19. YacTHble cinydan BpalleHUsl BOKPYT HEMOABUKHOM OCH.

20. OmpezerieHne yriioBOi CKOPOCTH B ClIydyae paBHOMEPHOTO BPAILICHHUS.

Tema: ((I[I/IHaMI/IKa MOCTYNNAaTeJIbHOT'0 ABUKCHUS MaTepI/IaJILHOi/i TOYKHU U TBEPAOIo TEJIa»

. Onpenenenue CUIbIL.

. Onpenenenue pe3yabTUPYIOIIEH CHUIIBI.

. Cua rpaBUTallMOHHOTO TPUTSHKCHHUS.

. u3nyuecKkuii CMbICI IPAaBUTALIMOHHON TOCTOSTHHOM.
. Cuna TspKecTH.

. Onpenenenne yCKOPEHUs CUITbI TSHKECTH.
. Bec tena.

. YcaoBus U3MEHEHMS Beca Tela.

. Cuna ympyrocru.

. Cuna tpenus.

. Cuna conpoTHUBIICHHUS.

. OnpeneseHue HHEPLUH.

. UnepuuanbHbie CUCTEMBI OTCUETA.

. HennepuuanbsHble cCUCTEMBI OTCUETA.

. [lepBb1it 3ak0oH HproToHa.

. Onpenenenue macc.

. CBOMCTBa MacCHI.

. OCHOBHOW 3aKOH IMHAMHKH MOCTYTMATEIbHOIO JBUKEHHUS JIJIsl TBEPAOTO Tena.
. Tperwnii 3akoH HproTOHA.

. Onpenenenne uMnysnbca Tena.

. Onpenenenue MeHTpa Macc.

. Onpenenenne UMNyJabca CUJIBI.
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Tema: «IlI/IHaMI/IKa BpamaTeJIbHOIro JABHUKCHUS MaTepnam,Hoﬁ TOYKHA U TBEPIA0T0 TEJIa»

1. Onpenenenrie MOMEHTA CUJIBI.

2. IIneyo cumisl.

3. Onpezenenrie MOMEHTA UMITYJIbCA Tela.

4.0OnpeneneHue BpamaTeIbHOTO IBUKEHUS.

5. OCHOBHbIE JMHAMUYECKUE XapaKTEPUCTUKN BPALIATEIIbHOTO JIBHXKECHHUS.

6. OnpeneneHne MOMEHTa MHEPIUH.

7. MOMEHT UHEPIIMU CUCTEMbI MaT€PUATbHBIX TOUEK.

8. MOMEHT MHEepIIUY TBEPJOTO Tea.

9. MOMEHT MHEPIIMHU OJTHOPOJHOTO TOHKOTO CTEPKHSI OTHOCUTEIILHO OCH, MPOXOSAIICH uepes
HEHTP TSHKECTH CTEPXKHS MEPICHANKYIISIPHO EMY.

10. MoMeHT MHEPLIMH OJJTHOPOAHOTO TOHKOTO CTEPXHSI OTHOCUTEIILHO OCH, MPOXOAAIICH uepes3
KOHEII CTEPKHS TIEPICHIUKYIISIPHO EMY.

11. MoMeHT HHEPIUH KOJbIIa, TPYOHI.
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12. MoMeHT uHepIUH KPYTJ0ro OAHOPOJHOTO JUCKA (LIMJIMHAPA).

13. MOMEHT MHEpUUH OJTHOPOJAHOTO IIapa.

14. Onpenenenre MOMEHTA MHEPIUU TBEPAOTO TeJIa OTHOCUTEIBHO MPOU3BOJIBLHON OCH.
15. IlepBriii 3ak0oH HproTOHA /151 BpallaTeIbHOTO ABUKECHMUSI.

16. Bropoii 3axoH HproTOHA /17151 BpalllaTeIbHOTO IBUKEHUS.

17. Tpetuii 3akoH HproTOHA 171 BpaIaTeIbHOTO JBH)KEHUS.

18. OCHOBHOI1 3aKOH IMHAMUKHU BpaIlaTeIbHOIO JBM)KEHUS TBEPAOIO Tea.

19. CBs3b MeXy OCHOBHBIMH TMHAMUYECKUMH XapaKTePUCTUKAMU MOCTYMATENbHOTO U
BpaIIaTeIbHOTO JIBUKCHHUSL.

Tema: «3aKoHBI COXpaHEHUSD»

. OnpeneneHye 3aKpbIThIX CUCTEM.

. OnpezneneHyue OTKPBITBIX CUCTEM.

. Onpenenenne abCOMOTHO YIPYTOTo yAapa.

. Onpenenenne abCOMOTHO HEYIIPYTOro yAapa.

. Onpenenenye LEHTPAIBLHOrO yAapa.

. 3aKOH COXpaHEHUs UMITYJIbCa.

. 3aKOH COXpaHEHMsI MOMEHTa UMITYJIbCA.

. Onpeznenenue 1eMeHTapHON pabOTHI.

. Pabota ayig mocTymnarenbHOro JIBH>KESHHUS.

. OnpeneneHye MOLUIHOCTH.

. Pabora cuibl TsKecTH.

. Pabota cuinbl ynpyroctu.

. Pabora cui Tpenus.

. Koaddunuent nmonesnoro aeicTeus.

. Onpenenenne KNHETHYECKON YHEPTUH.

. OnpezneneHyie NOTEHIMATBHON SHEPTUH.

. Kunetnueckast sHEpTHst MOCTYNATENFHOTO JIBMKEHUS Tea.
. Kunetnueckast sHeprust BpamaTeabHOro ABHKEHHUS.

. Kunetnueckast sHEprust Tena, KaTsImerocs Mo MIOCKOCTH 0e3 CKOIbKEHHS.
. Onpenenenrie KOHCEPBATUBHBIX CHJI, IPUMEPBHI.

. Ompenenenne HEKOHCEPBATHBHBIX CHII, TIPUMEPHI.

. I[TotHast MexaHn4ecKast YHEPTUsl YaCTHIIbI.

. 3aKOH COXpaHEHUs MOJTHON MEXaHUYECKOU SHEPTUH.

. PaboTa cTOpoHHUX cHJI, IEHCTBYIOIINX HA CHCTEMY Tell.

O 00 1N DN K~ W~
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Tema: «OCHOBBI MOJICKY/ISIPHO-KMHETHYECKON TEOPHH ra30B»

. Onpenenenue uaeanbHOTo rasa.

. Onpenenenue gaBacHHUs.

. Onpeznenenue TeMreparypsl.

. AGcoTIOTHAsI TEPMOIMHAMHUYECKAs IIIKaa.

. AbBcomoTHas TeMnepaTypa.

. AGCOIOTHBIN HYJb TEMIIEPATYPHI.

. Onpeznenenue TepMOIUHAMUYECKOT'O TpoLiecca.
. Onpenenenne TePMOTUHAMUYIECCKON CHCTEMBI.
. Onpenenenue u3omnporecca.

10. 3axon boins — Mapuorra.

11. 3akon I'et -JIroccaka.

12. 3axon lapis.

13. Onpenenenne KUuIOrpaMmm — MOJIs.

O 00 1N DN K W~
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14.

15

21

Omnpenenenue rpaMM — MOJISL.

. Onpenenenue NOCTOSHHON ABOraapo.
16.
17.
18.
19.
20.

3akoH ABOTrajpo.

Onpenenennie noctosiHHoM boibiimaHa.

YpaBHEHHE COCTOSTHUS UCAIBHOTO rasa.

OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO — KHHETHYECKOW TEOPHH Ta30B.
3akoH JlanbToHAa.

. Onpenenenuie cpeHel KBaJIpaTUYHON CKOPOCTU MOJIEKYIL.
22.
23.
24,
25.
26.

Cpe;[Hsm KHHCTHUYCCKAs SHCPIrus NOCTYIATCIbHOI'O ABUKCHUA MOJICKYIIL.

3akoH MakcBesuia 1715 pacnpeieleHus: MOJIEeKYIl HeaJbHOI0 ra3a o CKOPOCTSM.
Onpenenenue cpeaHen apupMETHIECKON CKOPOCTH MOJIEKYIL.

bapomerpuueckas gpopmyna.

YpaBHEHHUE COCTOSIHUA PEATBHOIO Ia3a.

Tema: «OcHOBBI TEPMOAUHAMUKN)

O 00 1N DN K~ W —

11

. Onpenenenue yieabHOU TEIII0EMKOCTH.

. Onpenenenyie MOJISPHOM TEILNIOEMKOCTH.

. MosisipHasi TEMJI0EMKOCTh IIPU ITOCTOSSHHOM 00bEME.

. MonsipHasi TeI0€MKOCTh IPU MOCTOSHHOM JIaBJICHHH.
. YpaBHeHnue Maiiepa.

. Onpenenenne BHyTPEHHEN SHEPIUU.

. Onpenenenne aanadaTHIECcKOro mporecca.

. [lonHas »HEPTUs CUCTEMBI.

. Pabora ra3a npu u30TepMHYECKOM IpOIIecCce.
10.

PabGoTa raza IIPpHU U30XOPUICCKOM IIPOLECCE.

. Pabota raza npu n3o0apudeckom mporecce.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Pabota rasza npu agnabaTuyeckoM mpoliecce.

OmnpeneneHne MOJMTPOITNYECKOTO MpoIiecca.

[Toka3zaTenb MOJUTPOMBHI.

TermnoeMKoCTh IPH MOIUTPOITMIECKOM MPOIIECCE.

VYpasuenue [lyaccona.

IlepBoe Ha4asI0 TEPMOJUHAMUKH.

[TepBoe Hauaao TEPMOJUHAMUKH ITPU N300apUIECKOM IIpoILIecCe.
[TepBoe HavaI0 TEPMOTUHAMUKH MTPUA U30TEPMHUYECKOM TPOIIECCE.
[TepBoe Havaa0 TEPMOJUHAMUKH IIPU U30XOPHUECKOM IpoIiecce.
[lepBoe Ha4aI0 TEPMOJUHAMUKY NTPH a1abaTHIECKOM IIPOLIECCe.

Tema: «BTropoe Ha4a/10 TEPMOAUHAMUKH. JHTPOIHSD)

O 00 1N DN K~ W —

. Onpenenenune nukia.

. Onpenenenne pabovero Tejaa B TEPMOJIUHAMUKE.

. Onpenenenue mpsiMoro MUKJa.

. Onpenenenne 0OpaTHOTO ITUKIIA.

. Onpenenenuie 00paTUMOro IMpolecca.

. Onpenenenne HeoOpaTUMOTO MpoIEcca.

. [IpumMeps1 mporieccoB, KOTOPbIE MPUOTMHKEHHO MOKHO CUUTATh 0OPAaTUMBIMHU.
. Onpenenenne npsamoro nukia Kapno.

. Onpenenenne ooparaoro nukia Kapno.

10.
11.
12.

Onpenenenue ko3 PuiinenTa noae3Horo AeUCTBHs MPOU3BOIBHOTO LUKIIA.
Onpenenenne ko3P hUIIHEHTA MTOIE3HOTO AecTBUA ukia KapHo.
Onpezaenenue X0N0AUIBHOT0 K03 hUIMeHTa.
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13. ®opMynrpoOBKH BTOPOI0 Havana TEPMOAMHAMUKH.

14. Onpenenenune YHTPONUHU.

15. CBoiicTBa 3HTpOIIUHU.

16. ®opmyna bonbsimana.

17. TepmoauHamuueckasi BEpOSITHOCTb.

18. CraTucTHYECKOE UCTOJIKOBAHKE BTOPOT0 3aKOHA TEPMOIUHAMHUKHU.
19. Onpenenenue sBIEHUN NIEpeHOCA.

20. Ilpumepsl sIBJICHUN NEpeHoca.

21. CpenHee unciao coygapeHuil, UCTIBITBIBAEMBIX MOJIEKYJION 3a 1 cekyHay.
22. CpenHsas JuinHa CBOOOAHOTO podera MOJIEKyJI BO3TyXa.

23. Koapdurment nuddy3uu razos.

24. KoadurueHT BI3KOCTH Ta30B.

Tema: «JJeKTpUUYECKOe 10JIe B BAKYYMe»

. Onpenenenyie TOYEUHOTO 3apsia.

. 3aKOH COXpaHEeHUs 3aps/a.

. 3axoH KyrnoHa.

. Onpenenenye HaPsHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.

. HanpsikeHHOCTB TOUEYHOT O 3apsija.

. Onpenenenye CUIOBbIX JTMHUM 31EKTPUUYECKOTO MOJISL.

. JIunelinas nI0THOCTH 3aps/a.

. [loBepxHOCTHas IJIOTHOCTD 3apsja.

. Hatb onpenenenre o0beMHOM MIIOTHOCTH 3apsija.

10. HanpsixeHHOCTB 1104151, 00pa30BaHHOTO 3apsHKEHHOM IIIOCKOCTHIO.

11. ITpuHUMI Cyneprio3UIIMKU HOJIEH.

12. HanpsieHHOCTh 110J15, 00pa30BaHHOTO 3apsKEHHBIM 1IApOM.

13. HanpsikeHHOCTD 1101151, 00pa30BaHHOTO 3apsKEHHONW OECKOHEUHO JUIMHHON HUTHIO.
14. Hanpsixk€HHOCTH MOJIS TUIOCKOTO KOHACHCATOpa.

15. lnanextpruyeckas NpOHULIAEMOCTh CPEBI.

16. HampspkeHHOCTh TOJIE B TOYKE, PACIOJIOKEHHON Ha HEKOTOPOM pPacCTOSHUM OT
3apsHKEHHON HUTH.

17. HanpspkeHHOCTh IIOJISE B TOYKE, PACIHOJIOKEHHOM Ha HEKOTOPOM PACCTOSHHMM OT
3apsHKEHHOTO JTUCKA.

18. Ompenenenue IEKTPOEMKOCTH.

19. DneKTpoeMKOCTh NapajljIeNIbHO U MOCIEI0BATEIBHO COEAMHEHHBIX KOHAEHCATOPOB.
20. O6bemMHas IIOTHOCTh SHEPTUH PIEKTPUUECKOTO TTOJIS.

21. DIeKTpOEMKOCTb MJIOCKOTO KOHJEHCATOpa.

22. DIeKTPOEMKOCTh C(pepruuecKoro KOHIEHCAaTOpa.

23. DNEeKTPOEMKOCTh IMIMHAPUIECKOIO KOHIEHCATOPA.

24. PaGoTa 3eKTpUYECKOro MO,

25. IloreHumanbHas SHEPTUs JIEKTPUIECKOTO MOJIS.

26. [InOTHOCTB SHEPTHH.

O 00 1 N N K W —

Tema: «IlocTOSHHBIA TOK»

1. Onpenenenue 3IEKTPUYECKOTO TOKA.

2. IToCcTOSITHHBIN TOK.

3. OnpenesneHnue CTOPOHHUX CHII.

4. I110THOCTH TOKA.

5. 3akon Oma B mudpepennmanbaon hopme.
6. Omnpeenenyie CUIIbI TOKa.
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7. YpaBHEHHE HENIPEPBIBHOCTH.

8. 3akon Oma 15 ydacTKa Lenu.

9. 3akon OMa 151 3aMKHYTOM LIETIH.

10. Y nenbHOE CONPOTUBIICHUE.

11. ConpoTuBIiieHNE IPOBOIHUKA.

12. 3aBUCUMOCTB yJICTTLHOTO COMPOTUBIICHUS OT TEMIIEPATYPHI.
13. 3akon Oma aiisa yuactka uenu, coaepxarieit IJ1C.

14. OOmiee CONMpOTUBICHUE IIEMU IMPHU IOCICIOBATEILHOM W TapaJlJIeIbHOM COCIUHCHHH
MIPOBOJIHUKOB.

15. Onpenenenue y3ia 1EMH.

16. TlpaBuna Kupxroda.

17. 3akon Jxoyns — Jlenna.

18. JIunuwm ToKa.

19. IIpaBuno nns onpenenenus 3uakoB IJIC.

20. 3akon J[>xoymns — Jlenna B quddepennuansHoi hopme.

21. DnekTpoABMKYIIAs CUTIA.

22. OnpeneneHue HapsyKEHUs.

23. Onpenenenne yAaelabHOU TEIIOBOM MOIIHOCTH TOKa.

24. KoaddummeHT mose3Horo AeiCTBUS IS .

Tema: «3.]'ICKT])H‘16CKO€ moJie B BEeEeCTBE»

1. Onpenenenne NpoOBOAHUKOB 3JIEKTPUUECKOTO TOKA.

2. OnpeneneHue QUdJIEKTPUKOB.

3. Omnpezenenne TUIoOILHOTO MOMEHTA.

4. OnpeneneHue NOIAPU3ALUN TUIEKTPUKA.

5. Onpenenenre NoasSPU3aLUOHHBIX (CBSA3aHHBIX) 3apsi/10B.

6. IloBepxHOCTHAsI MIIOTHOCTH MOJIIPU3ALIMOHHBIX 3aPsJIOB.

7. CBs3p IOBEPXHOCTHON IUIOTHOCTH NOJSPU3ALMOHHBIX 3apsAA0B M HAIPSHKEHHOCTH
AIIEKTPUYECKOTO ITOJIA.

8. I'paHMUHBIE YCIOBUS TUIIEKTPUKOB.

9. Onpenenenre CyMMapHOTo IOJISI TUJIEKTPUKA.

10. DnexTpryeckass BOCIPUUMYHUBOCTD AUDJICKTPUKA.

11. CBsA3b OTHOCHTEIBHOH JAMAIEKTPUUYECKONW MPOHHUIIAEMOCTH CpeAbl M 3IEKTPUYECKOH
BOCTIPHHMYHBOCTH JTUDJIEKTPUKA.

12. Onpenenenne BEKTOpa NOJISIPU3ALUH.

13. Onpenenenue 3MeKTPUIECKOTO JUMOJIS.

14. IIpo6oit nuseKkTpuKa.

15. IIpoOuBHOE HampsKEHHE.

16. Teopema laycca anst D .

17. Onpenenenue BEKTOpa JIEKTPUIECKOTO CMEIIEHHUS.

18. IToTOK BEKTOpA SIEKTPUUECKOTO CMEIIEHHUS.

19. IlonHbINA TOTOK BEKTOPA AIEKTPUUECKOTO CMELIEHMUS.

20. CBs13b MEXIY BEKTOPOM MOJSPU3ALUNA 1 BEKTOPOM AJIEKTPUUECKOTO CMEIICHUS.

21. CBA3b MEXIy MOTOKOM BEKTOpPA JIEKTPUUECKOTO CMEMICHUS U YUCIOM CHJIOBBIX JIMHUM
HaIPSKEHHOCTH.

Tema: «MarauTHoe 1moJjie B BAKyyme»
1. Onpenenenrie MAarHUTHOTO TTOJIS.

2. IHyK1ys MarHUTHOTO TIOJIS SJIEMEHTA TOKA.
3. [IpuHIMI cyneprno3uuu AJisi MATHATHOTO TTOJISL.
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4. 3akoH Ammepa.

5. [IpaBumno OypaBumka.

6. 3akon buo - Caapa - Jlamnaca.

7. CBsI3b MAarHUTHOM MHIYKIIMK U HANIPSKEHHOCTH MAarHUTHOT'O TIOJIS.

8. Hampsi:keHHOCTh MarHUTHOTO TOJISt B LIEHTPE KPYroBOTO TOKA.

9. HampskeHHOCTh MarHUTHOTO TOJIS, CO3IaHHOTO OECKOHEYHO JTMHHBIM IPSIMOJIHMHEHHBIM
MIPOBOJTHUKOM.

10. HanpsikeHHOCTh MarHUTHOTO TIOJISI HA OCH KPYTrOBOTO TOKA.

11. Hanpsi»eHHOCTh MAarHUTHOTO TIOJISI BHYTPU TOPOUIa U OECKOHEYHO JJIMHHOTO COJICHOUA.
12. HanpsiK€HHOCTh MarHUTHOTO TOJIsl HA OCH COJICHOM1a KOHEYHOH JJTUHBI.

13. Onpenenenre MarHUTHOTO MOMEHTA.

14. Onpenenenue BpalaroUero MOMEHTa MAarHUTHOTO TTOJISL.

15. Onpenenenue MarHUTHOM MHIYKIMH.

16. Onpenenenue cuisl JlopeHua.

17. Ilepuon BpallleHUs1 YaCTULIbI B MArHUTHOM I10JI€.

18. Onpenenenre MarHUTHOTO MOTOKa.

19. MarHuTHBIN NOTOK JJIs JUIMHHOTO COJIEHOU/A.

20. PaboTta npu nepeMenieHny MpOoBOAHUKA C TOKOM B MArHUTHOM TIOJIE.

Tema: «MarHuTHOE 1MOJIE€ B BelIeCTBE»

. Onpenenenyrie MarHeTUKOB.

. Onpenenenue napaMarHeTUKOB.

. Onpenenenye 1MaMarHeTUKOB.

. Onpenenenne peppoOMarHeTHKOB.

. Onpenenenye BEKTOpa HaMarHU4E€HHOCTH.

. Hanpsi>keHHOCTh MarHUTHOTO TIOJIA.

. MarnuTHas UHIYKIUS B MAarHETUKE.

. [TomHas MarHUTHAS UHAYKIUS B MarHETUKE.

. CBAI3b M@Ky HAPSKEHHOCTBIO MOJISI © HAMATHUYEHHOCTH BEIIECTBA.
10. MarauTHasi NPOHUIIAEMOCThH BEILIECTBA.

11. Tepema Octporpaackoro — ['aycca Ajis MAarHUTHOTO TOJISL.
12. 3akoH npenoMIICHHS JIMHUM UHTYKIIUH.

13. 3axon Kropu.

14. Temneparypa Kropu.

15. [lonHas paboTa HaMarHU4YMBaHUS.

16. MarHUTHBIN MOMEHT.

17. IlonepeuHas pa3HOCTh MOTEHIUAJIOB.

18. IToaBMXHOCTE HOCUTEJIEH TOKA.

19. TeopeMa 0 HUPKYJALMHN BEKTOPA HAIPSHKEHHOCTH.

20. OnpeneneHne MarHUTHOTO MTOTOKA JIJTMHHOTO COJICHOU/IA.

O 01N DN B W~

Tema: «JIeKTPOMATHUTHAS MHAYKIMSD)

. SIBneHue 2IIeKTPOMarHUTHOW WHIYKIIHH.

. 3aKOH AJIEKTPOMATHUTHON UHAYKIIUH.

. [IpaBuiio Jlenna.

. UHIyKTUBHOCTH KOHTYpA.

. Onpenenenne J./.C. caMOMHIYKIINH.

. UHIyKTUBHOCTD IJTMHHOTO COJIEHOU/A.

. 3aKOH TIOBBIIICHHSI CHJIBI TOKA B 1ienu npu BKItoueHuu J./].C.
. 3aKOH CHUKEHUS CUJIbI TOKA B LieNH npu BbikItoueHun 2.J1.C.

0N 01 A W~
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9. IlonHas paboTa 1o nepeMeIIeHnIo IPOBOJHIKA C TOKOM B MAarHUTHOM TIOJI€.
10. OnpeneneHue 3KCTPaTOKOB.

11. 3.J0.C. uHAYKIMH B IPOBOAHUKE, IBUKYLIEMCSI B MATHUTHOM I10JI€.

12. KonuuecTBo MHAYLUPYEMOT'O 3JIEKTPUYECTBA B KOHTYPE.

13. OOuiast *HIYKTUBHOCTb CUCTEMBI, COCTOSIILIEN U3 JBYX KaTyIIEK.

14. Onpenenenre MarHUTHOTO TOTOKA.

Tema: «MexannuecKkue KoJae0aHus»

7.1. Onpenenenue KoaedaTeIbHOTO MpoIlecca.

7.2. OnpeneneHuie KoaedaTeTbHOW CUCTEMBI.

7.3. OnpeneneHue TapMOHUYECKUX KOJICOAHMI.

7.4. OnpeneneHrie CBOOOTHBIX KOJICOAHMIA.

7.5. OnpeneneHre He3aTyXarONUX KOJIeOaHUH.

7.6. OnpeneneHre aHrapMOHUYECKUX KOJIeOaHU M.

7.7. OnpeneneHue 3aTyXarIuX KOJIeOaHHIA.

7.8. OnpeneneHye BbIHYKICHHBIX KOJIEOaHUH.

7.9.YpaBHeHUE rapMOHUYECKUX KOJeOaHU MaTepuanbHON TOYKH.
7.10. Onpenenenune aMIUIMTYIbI KOJIOaHUH.

7.11. CoGcTBEHHAS UKIIMYECKas YacTOTa.

7.12. Onpenenenue nepuoja.

7.13.0mnpenenenre CKOPOCTH MaTepUaTbHOM TOYKM, COBEPIIANONIEH TapMOHHUYECKOE
KosiebaHue.

7.14.0npenenenne ycKOpeHus: TOYKH, COBEPIIAOIIEH TapMOHUYECKOE KoJiebaHue.
7.15. Cuna, noj necTBUEM, KOTOPOI TOUKA COBEPIIACT KOJIeOaHHUs.
7.16. Kunetndeckas sHEprHs KOJICOTIOMEHCS TOUKH.

7.17. IloTenuunanbHas SHEPTUsI KOJIEOTIOMIEHCS TOUKH.

7.18. PesynbTupytomnias aMIUTUTY/Ia U HadajdbHas ¢a3a KoneOaHui.
7.19. Ilonnas HEpTUs KOICOAHUIA.

7.20. Onpenenenre MaTeMaTUYECKOTO MasiTHUKA.

7.21. Onpenenenne GuU3MIECKOr0 MasITHUKA.

7.22. YpaBHEHUE 3aTyXalOUINX KOJIeOaHUH.

7.23. Onpenenenue nepuoja KoieOaHu.

7.24. YpaBHEHUE TPACKTOPUH PE3YIBTUPYIOLIETO ABHKEHUS.

7.25. Onpenenenue JorapuPMUIECKOTO JEKPEMEHTA 3aTyXaHH

Tema: «JJeKTpOMArHUTHbIE KOJIeOAHUD)

. Onpenenenuie koaedaTeaIbHOrO0 KOHTYpa.

. IlepuoJt >eKTpOMarHUTHBIX KOJIeOaHUH.

. ®opmyna TomcoHa.

. Pa3HOCTh OTEHIIMAIOB Ha 0OKJIaAKaxX KOHIEHCATOpa.
. Koadunuent 3aryxanusi.

. Onpenenenue norapupMUIECKOro I1eKpeMeHTa 3aTyXaHusl.
. Onpenenenue pe3oHaHca.

. YcioBre nosyuyeHus pe30HaHca.

. Onpenenenue 1OOPOTHOCTU KOHTYpA.

10. Onpenenenue BpeMEHHU pellakcalliu.

11. AKTUBHOE CONPOTHUBIICHHUE.

12. PeakTUBHOE CONPOTHUBIICHUE.

13. [TomHOE COMPOTUBIICHHE LIEMH.

14. 3akon Oma 1eny NepeMeHHOro TOKa.

O 00 1N DN K~ W —
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15
16
17
18
19
20
21
22

. CnBur ¢a3 Mex 1y HaMpsHKEHUEM U CHIION TOKa MPH MOCIEI0BATEIbHOM COSTMHECHUU.
. Db (dexTuBHOE 3HAUECHNE CUJIBI TOKA U HAIIPSIKEHUS.

. MoOIIHOCTh IEPEMEHHOI0 TOKA.

. EMkocTHOE cornpoTuBieHHe.

. IHIyKTHBHOE CONPOTHUBIICHHE.

. InvHa BOJIHBI KOJI€OaHHI B KOHTYPE.

. [TomHOE COnMpOTHUBIICHHE NTPU APAIIICTEHOM COSAMHEHUH.

. CnBur ¢a3 Mexay HanpsHKEHUEM U CUJION TOKa MPU HapajieIbHOM COSTUHEHUH.

Tema: «I'eoMmeTpuuyecKasi ONITHKA»

O 00 1N DN K W —
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. Onpenenenne reoMeTpUIecKoi (JIyueBoi) ONTHKHU.

. 3aKOH OTpa)KE€HUs.

. 3aKOH IPEJIOMJICHUSI.

. 3aKOH HE3aBUCUMOCTH CBETOBBIX ITYYKOB.

. 3aKOH MPSIMOJIMHENHOTO PaclpoOCTPaHEHMsI CBETA.

. [Tmockoe 3epkaro.

. [loctynar oOpaTUMOCTH CBETOBOTO JIyya.

. [loctynar, ocHoBaHHbIi Ha npuHuuIe ['tolirenca — @penens.
. [loctynar ®@epma.

. OnpeneneHue TUH3BIL.

. OnpeesicHre TIIABHON ONTUYECKOM OCH JIUH3BI.

. OnpenesnieHrue TOHKOW JIMH3BI.

. Onpenenenne ONTUYECKOTO LEHTPA JINH3BI.

. ®opMyIna TOHKOU JIMH3BIL.

. Onpenenenne ONTUYECKON CUITbI TOHKOW JTMH3BI.

. Onpenenenue ri1aBHOTO (POKYCHOTO PACCTOSIHUSI TOHKOM JTUH3HI.
. Onpenenenune coonpaTeIbHOM JTUH3HI.

. OmnpeneneHre pacCeUBArOIICH JTMH3BI.

. Onpenenenne pokaabHOM MIOCKOCTH.

. [loctpoenue n3o0paxeHuii B TMH3aX.

. 3ameyaTeNbHbIC YU H.

. OmnpeneneHne MONepevHoro yBeIUYeHUs, TaBaeMOoe JTHMH30M.
. OnpeiesieHre MPOI0JILHOTO YBEIHUCHUS JIMH3HI.

. OmnpeneneHne CBETOCHIIbI TUH3BI.

. Onpenenenne CBETOBOTO MOTOKA, MPOXOSIIETO Yepe3 JIHH3Y.
. Bunel neekToB THH3HL

. Onpenenenue chepudeckoit abepparuu.

. OmpeneneHne acTUrMaTu3Ma.

. Koma.

. Aucropcus.

. Onpenenenue xpomaTHueckoi adbeppanuu.

Tema: «Ilonsipusanus v Jucnepcusi CBeTa»

01N DN B WN—

. SIBNIeHMEe MoIsIpU3aliK CBETA.

. 3axoH Mamnroca.

. MoHOXpOMaTH4HAasI BOJIHA.

. KorepenTHsie koneOanus.

. EcrecTBEeHHBII CBET.

. JInHelHO — MONAPU30BaHHBIN CBET.

. HacTMYHO — MOJASPU30BAHHBIN CBET.

. OmnpeneneHue mIOCKOCTH KOJICOaHHIA.
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9. Onpenenenre MIOCKOCTH MOJISIPU3ALINN.

10. Asnenne bprocrepa.

11. Onpenenenue yraa bprocrepa.

12. Onpenenenue noysipu3zaropa.

13. Onpenenenue aHanuzaropa.

14. Onpenenenne ABOSKOMPEIOMIISIONINX KPUCTAIIOB.

15. Onpenenenue onTUYECKON OCH KpUCTAILIA.

16. Onpenenenue TJIaBHOM MJIOCKOCTH TS JTy4a.

17. YcnoBust pacipocTpaHEHHUsI CBETA B KPUCTAJIE, €CIIU JIy4d UJIET MapalieIbHO ONTHYECKOM
OCH.

18. VYcnoBus pacnpocTpaHeHHUsI CBETa B KpHUCTaUIe, €CIM JIyd HAET MNEePIeHIUKYISIPHO
ONTHUYECKOU OCH.

19. YcnoBus pacnpocTpaHeHHs CBETa B KPUCTAJUIE, €CIIH JIYY UJET MO IPOU3BOJIbHBIM YTIIOM
K OCH.

20. SIBneHue BpaleHus! MII0OCKOCTU NOJSPU3ALUH.

21. Yrous noBopoTa MIO0CKOCTH MOJSPU3AUN MOHOXPOMATUYECKOTO CBETA MPHU MPOXOKICHUU
yepes TBepAbIE Tena.

22. Yron moBopoTa IUIOCKOCTH TMOJSIPU3ALlMA  MOHOXPOMAaTHYECKOro CBeTa Mpu
MIPOXOKICHUH Y€Pe3 PaCTBOPHI.

23. OnpeneseHue JUCIEPCUM CBETA.

24. OnpeneneHue NpU3MaTHYECKOTo WIN JUCIIEPCUOHHOTO CIIEKTpA.

25. Onpenenenne HOPMAIBHOM TUCIIEPCUU CBETA.

26. OnpeneneHnue aHOMaJIbHOW JUCIIEPCUU CBETA.

Tema: «AnTepdepenuust u Juppakus CBETA

. Uro mpezcrasisier coO0H CBET.

. SIBNeHNE IPOSABIEHUS BOJHOBBIX CBOMCTB CBETA.

. Onpenenenune HHTEPPEPEHIINH CBETA.

. Heobxonumoe yciaoBue HHTEppEepeHIIMN BOJIH.

. YcnoBus Habmo1eHus: THTEP(HEPEeHIIMOHHON KapTHHBI.
. Merop 3epkan OpeHers.

. YcnoBue nuHTep(hEepeHIIMOHHOTO MaKCUMYyMa.

. YcnoBue uHTEpHEPEHIIMOHHOIO MUHUMYMA.

. Onpenenenyie LIMPUHBI UHTEPHEPEHIIMOHHON TIOJIOCHI.

. Onpenenenue AMTUHBI HHTEPPEPEHIIMOHHOM MOJIOCHI.

. bunpuzma ®@penens.

. Konsria HeroToHa.

. Paguycel TemHbIx konen HeroToHa.

. Paguycel cBetnbix konen HeroToHa.

. Onpenenenyie ONTHYECKON IIMHBI TYTH.

. OnTHueckast pa3HOCTh X0/1a HHTEP(PEPUPYIOIIUX BOJIH.
. bunmnza.

. Onpenenenne Audpaxium cBeTa.

. YcnoBus HabmoieHus: AMPPaKIMOHHOTO MUHUMYMa.

. YcnoBue HabmroAeHus TU(PAKIIMOHHOTO MAKCUMYyMa.
. OnHomepHas AudpakIMOHHAS PEIIETKA.

. AByxMepHas AudpakimoHHas peIeTKa.

. TpexmepHas qudpakiuoHHas peleTKa.

. Ilepuon nudpakIMOHHON PEIIETKH.

. YcroBue raBHOr0 MaKCUMMyMa OJIHOMEPHOM TH(paKMOHHON PELIETKH.
. YcioBue T1aBHOTO MUHUMYMa OJTHOMEPHOM TU(PaKIIMOHHOM peIeTKH.
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27. YcnoBue r1aBHOTO MaKCUMyMa JIByXMEpHOH Tu(PaKIIMOHHON pEeIIeTKH.
28. YcnoBue r1aBHOTO MaKCUMyMa TPEXMEPHOU TU(PPAKITMOHHON PEIIETKH.
29. Onpenenenne TUPPaKIHOHHBIX CIICKTPOB.

30. IIpubopsl, UCHIOTIB3YyEMbIE AJISl CIIEKTPATBLHOTO COCTaBa CBETA.

31. Meron FOHnra.

32. Paspemaromas criocoOHOCTh TU(PAKIIMOHHON PEIICTKH.

33. ®opmyna bparra — Bynbda.

Tema: «9JeMeHTbI KBAHTOBOH ONTHKH

. OnpezneneHue TEIIOBOTO H3ITy4CHHS.

. Onpeznenenue ucCycKaTeaIbHON CIIOCOOHOCTH Tela.

. Onpenenenue noriaomaTesIbHON c1ocoOOHOCTH Tea.

. Onpeznenenue abCOIIOTHO YEPHOI'O TeETIA.

. Onpeznenenne CEKTPAIbHON IUIOTHOCTH SHEPTUU YEPHOTO U3ITyUCHHUS.
. 3axon Kupxroda B nuddepenunansaoit popme.

. Onpenenenyie abCOIOTHO YEPHOTO TENA.

. OnpeneneHue >HEPreTUUECKON CBETUMOCTH Tea.

. 3akon Kupxroda B nHTerpanbsHoil popme A cephIX Tell.
. 3akon Credana — bonbimana.

. 3akoH cMenieHus Buna.

. ®opmyna Penes — JIxunca.

. Onpenenenue GpoToHa.

. ®opmyna I1nanka.

. Onpenenenue pororoka.

. Onpenenenuie BHeIHEro Gpotodddekra.

. Onpenenenne GOTOMOHUBALINH.

. Onpeznenennie GOTOTOKA HACHIILICHUS.

. Onpenenenre KBaHTOB AIEKTPOMATHUTHOTO U3TYICHUSI.
. 3axonbl BHemHero GoTorddexTa.

. Kpacnas rpanuna dorodddekra.

. YpaBHeHue DiiHmTeitHa 1 poTtodddexra.

. Onpenenenuie BHyTpeHHero ¢potospdexra.

. Onpenenenue BeHTUIBHOTO GoTo3ddheKTa.

. ®opmyna ass Maccsl (HOTOHA.

. ®opmyna ummyinbsca GoToHa.

. O dext KomnroHa.

. KomnroHoBcKast AnTMHA BOJIHBIL.

. [IpaBuiio IIpeBo.

O 00 1N DN K W —

NN RN NN DNDNDNDNDN P e e e e e e
O 000N WN—ROOVWOIONWU D WDN—O

Tema: «aeMeHTbl KBaHTOBOI (pusuku. Ilpunuun Heonpeneaennoctu I'eitzendeprar»

1. KonnuecTBeHHBIE COOTHOLIEHUS, CBS3BIBAIOIINE KOPIYCKYJSIPHbIE U BOJIHOBBIE CBOWCTBA
YacTHLL.

2. Jlnuna BosHbI 1€ bpoits.

3. JlnuHa BOJHBI JI YaCTULIBI C MACCOW M, IBUIKYILENCS CO CKOPOCTBIO V.

4. Cs3p Mexay sHeprueir W cBoOOIHOM YacTHUIIBI M YaCTOTOM vV BOJIH Jie bpoits.

5. Onpenenenne cBOOOIHON YaCTHIIBI.

6. ®a3oBast CKOPOCTh BOJH Ae bpoimsa v <<Cc.

7. @a3zoBast CKOpPOCTh BOJIH e bpoiins v >>C.

8. I'pynmoBasi ckopocTth BOJIH e bpoitns.

9. BonHoBast pyHKIMS TpOCTEHIIE MOHOXPOMATHYECKOM BOJHBI.
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10. BoiHoBOM maker.
11. CooTHomieHus HeotnpeaeneHnocTel [ 'eizendepra 1jist KOOpAUHAT.
12. CooTHouleHue HeonpeaeneHHocre ['eisendepra 1 sHEprun

Tema: «KBanToBbIe cocTossHHA. YpaBHeHnue Illpequnrepa»

. Onpeznenenne BOTHOBON (PYHKITUH.

. OnpezneneHye IIOTHOCTH BEPOSITHOCTH.

. YcioBre HOpMUPOBKH BEPOSITHOCTEN.

. O6mee ypaBuenue [lIpenunrepa.

. Cranmonapuoe ypasuenue llIpenunrepa.

. YcnoBus perymsipHoctd - QyHKIUN.

. Oneparop Jlamnaca.

. CoOcTBeHHas QyHKITHS.

. CoOcTBeHHBIE 3HAUCHHSI SHEPTHU.

10. CriexTp BeIMYMHBI

11. JluckpeTHbIi COEKTP BETUUHUHBI.

12. HenpepbIBHBIN CIEKTP BETUYNHBI.

13. VYpaBuenue Illpenunrepa mis YacTUlbl, HaxXoIsUIeHCs B OECKOHEUHO TIIYyOOKOM
OJHOMEPHOM MOTEHIIUAIBHOM sIME.

14. CoOcTBeHHBIE (DYHKIIMM YaCTULBI, HAXOMSIIEHCS B OECKOHEYHO TITyOOKOH OJHOMEPHOMH
HOTEHIMAJIBLHOH SIME.

15. CoOcTBeHHBIC 3HAUEHHS] SHEPTHHM YACTHUIIBl, HAXOMSIMIEHCS B OSCKOHEYHO TIIyOOKOU
OJHOMEPHOM MOTEHIIUAIBHOM sIME.

16. PasHocte osHepruiti AE Uil YacTULbl, HaxXoAsIIEHCs B OECKOHEYHO TIyOOKOM
OJHOMEPHOM MOTEHIIUAIBHOM sIME.

17. Onpenenenue oneparopa.

18. CobcTBEeHHBIE 3HAUEHHS OIlepaTopa KBapaTa MOMEHTA UMITYJIbCa.

19. CymMapHBIif MOMEHT UMITYJIbCA.

20. IIpuHIMI Cynepno3uiuy COCTOSTHUM.

21. KoapdpuimeHt npo3padyHoCTH NOTEHIIUAIBHOTO Oapbepa.

22. KoaddunueHT otpaxkeHns NOTEHIIMAIBHOTO Oapbepa.

23. D¢ dexTrBHAs r1yOHHA.

24. OnpenenexHue JIMHEHHOTO OCHUILIATOPA.

25. YpaBuenue llpenunrepa aias TMHEHHOTO OCHMIIIATOPA.

26. IIpaBuso otbopa.

O 00 1N LNt A WIN —

Tema: «Atom Bogopoaa. CepuajibHble 3aKOHOMEPHOCTID)

. Cepus banpmepa 1 BUIUMOM 00J1aCTH CHEKTpa.

. Cepus Jlaiimana y1st ynbTpaduoIETOBOM 00JIACTH CIIEKTPa aToMa BOAOPO/IA.
. Cepus Ilamena s nHppakpacHoOit 00J1aCTH CHIEKTpa aToMa BOJIOPOJa.

. Cepus bpokera Ji1s criekTpa aToMa BOJI0poAa.

. Cepus [ldynna mig cnextpa aToma BOAOPOAA.

. Cepust Xombpuais CrieKTpa aToMa BOA0pO/Ia.

. O6061eHHas opMyIia, ONMCHIBAIONIAs CepUaTbHbIE 3aKOHOMEPHOCTH U3IYUYEHUS aToMa
BOJIOpOJA.

8. I'panuna cepuu.

9. ITepssrii moctynar bopa.

10. JluckpeTHble KBAHTOBAaHHBIE 3HAYEHMSI MOMEHTA UMITYJIbCA.

11. Bropoii nocrynat bopa.

12. Paguyc n-if cranimoHapHON OpOUTHI.

N QNN R W
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13. IepBbIit 0OpOBCKHIA paguyc.

14. TToHast SHEPTHS JIEKTPOHA B BOJOPOAOIIO00HOM CUCTEME.
15. I'naBHOE KBaHTOBOE YHUCIIO.

16. OcHOBHOE M BO30YK/IEHHOE COCTOSIHHE.

17. CB43b 3HEPIrUU aTOMa CO CIEKTPAIILHBIM TEPMOM.

18. CoOcTBeHHbIEC 3HaUCHUS KBaJlpaTa MOMEHTA UMITYJIbCA.

19. Moayns MOMEHTa UMITYJIbCa.

20. IIpoekius MOMeHTa UMITyJIbca Ha ock OZ.

21. MOMEHT UMIIyJIbCa CUCTEMBI.

22. MexaHW4eCKUii MOMEHT UMITyJIbca (CITHH).

23. HpOCKHI/ISI CIIMHA HAa HAIIPaBJICHUC BHCIIHCT'O MArHUTHOT'O ITOJIA.

24. MarauTHOE CIIMHOBOE KBAHTOBOE YHCIIO.
Tema: «1eMeHTBI /1epHOIi PU3NKID)

. Onpenenenue spa.

. OmnpeneneHre MacCoOBOTO YHUCIA.

. U30TOmBIL.

. 1306apwr.

. Paguyc sapa.

. Onpenenenue saEPHBIX CUIL.

. OcHOBHBIE CBOMCTBA AJIEPHBIX CUJL.

. OmpeneneHue SHEPTUU CBS3U HYKJIOHA B si/Ipe.
. OnpeneneHune HEPTUu CBA3M Sapa.

. Onpenenenne nedexra macc.

. Onpenenenne yaenbHOM SHEPTUU CBSI3U S/Ipa.
. Helitpons! nenenusi.

. Onpenienenne ecTeCTBEHHOM PalnOaKTUBHOCTH.
. Onpenenenye UCKyCCTBEHHOHN paJiiOaKTUBHOCTH.
. 3aKOH paJIMOaKTHBHOTO pacraja.

. Ilepuon nonypacnana.

. 0. — pacma.

. P —pacman.

. Y — U3JIy4eHHe.

. IIpaBuia paguoakTUBHOTO CMEILICHHS.

. Onpenenenue siIepHON PEaKIUU.

. OHAOTEepMHUYECKasi peaKLusl.

. DK30TepMUYecKasi peakiusl.

. DreMeHTapHbIe YaCTHIIbI.

. 3aKOH COXpaHEHUsI MacCOBOTO uucia A.

. 3aKOH COXpaHEeHus 3apsA0BOro uucna Z.
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Ilepeuens munosvix 60npocos K saujume 1a60pamopHbix pabom
OK — I (ymemy), OK — 3 (3nams, én1ademy)

Pa3zoen 1. ®usuveckne 0CHOBbI MeXaHUKU. MoJiekyJsipHasi pU3UKa M TEPMOAUHAMHUKA
(1 cemecTp)

1. Yem 00ycCI0BICHBI CyYaifHbIE U CHCTEMATUYECKHE OITHOKH.
2. Kak npou3BoauTCs BHIYKUCICHHUE MTOTPEIIHOCTEH MPH NMPSAMBIX U KOCBEHHBIX U3MEPEHUSIX.
3. Uto Ha3bIBaeTCS INIOTHOCTHIO BEIIECTBA.
4, B kakux mpubopax UCIOIb3YyeTCs TMHEHHBIN HOHUYC.
5. Kak mpousBomaTcs M3MEpEeHHs MITAHTCHIIMPKYJIEM, MUKPOMETPOM M Ha TEXHUYCCKUX
Becax.
6. Jaiite onpeneneHue MEXaHMYECKOr O IBUKCHUS, MATEPUAIIBHOM TOYKH.
7. CdopmynupyiiTe  OCHOBHbIE 3aKOHBI ~JMHAMHUKH - 3aKkoHbl HbroToHa  [Is
MOCTYMATEIFHOTO U BPAIIATEIbHOTO JIBHXKCHUH.

. mg
8. BriBon pacuetHol opmynbl: a = ————.

2M +m
9. Mamvna ATByna.
10.  [arp ompeneneHHe BpamaTeIbHOTO IBMKEHUS M BCEX BEIWYHMH, XapaKTEPHU3YIOMIMX
JaHHOE JABM)KECHUE.
11.  [arp ompeneneHue MOMEHTa MHEPLUUH MAaTEPUAIBHON TOYKH, CUCTEMbI MaTepHATbHBIX
TOYEK, TBEPJIOTO Tela, LIEHTP Macc.
12. BriBOog MOMEHTa MHEPLINH,CILIONIHOTO OJHOPOJHOTO AMCKA (IMJIMHAPA) OTHOCUTEIHHO
OCH, IEPIICHIUKYISIPHON K IJIOCKOCTHU AUCKA U MPOXOIAIICH yepe3 ero eHTp Macc.
13. DuU3NYECKUI CMBICT MOMEHTAa HHEPUUHU TBEPIOTO TEIIA.
14. [Tomyunts  pacueTHble  GOpMyNbl ISl ONpeAeleHHs]  MOMEHTa  HMHEPIUH:
| = (m_mo)'g'R2 t? —m-RZ, | = (mgr—MT)rt12 —mr? = (mgr—MT)rtf —mr2.
2-X 2|h0 — h1| 2hy,

15. 3anucate BTOpOW 3aKkoH HbIOTOHA AN MBMKEHHS IIEHTpAa MacC M OCHOBHOM 3aKOH

JMHAMUKA BPaIaTeIbHOTO JABIDKEHHS, MaTh ONpEICTICHNE BCEX BEIMYUH, BXOJIIINE B JaHHBIC
3aKOHBI.
16. Cdopmynuposats Teopemy llITeitHepa.

17. OHpe,I[CJ'ICHI/IC MOACIN OaJNIMCTUYCCKOTO MAasITHHKA. HpI/IMeHCHI/Ie 0aJUIMCTUYCCKOTO
MassTHHKaA.

18. OmpeneneHue aOCOIOTHO YIIPYTOro U HEYNPYToro yAapoB

19. BeiBog pacueTHO# GOpMyYIIBI CKOPOCTH OATUTUCTHYECKOTO MasiTHUKA.
20. Metoauka skcniepuMenTa. UTo Ha3bIBaeTCs CTOIKHOBEHUEM?

21. AGCONIOTHO yIpyroe U aOCOITIOTHO HEYNPYroe CTOJIKHOBEHHUS.

22. Kakwue cuiibl BOZHHKAIOT NPH KOHTAKTE JBYX LIapOB.

23. Yro HazpBaercss KOI(DOUIIMEHTOM BOCCTAHOBIICHHS CKOPOCTH W JHepruu. W kak OHHM
U3MEHSIOTCS B CiTydae aOCOOTHO YIPYToro U abCOIIOTHO HEYIPYTOTrO CTOJIKHOBEHHNA?

24. Kakwe 3aKkOHBI COXpaHEHHs HCIONB3YIOTCS TPH  BBHIOJHEHHWH O3TOW  paboThI?
Chopmynupyiite ux.

25. Kak 3aBHCHUT BeTMYMHA KOHEYHOTO HMIYJIbCa OT COOTHOLIEHHS] MAacC CTaJKUBAIOLIMXCS
mapoB?

26. Kak 3aBHCHT BenMYMHA KHHETUYECKOM HHEpruu, IneperaBacMoOd OT IMEpBOro Iapa Ko
BTOPOMY OT COOTHOIIEHUS Macc?
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27. Jlyis gero ompenensercs BpeMs yaapa?

28. Yto Takoe neHTp uHepuuu (Wi meHTp mMacc)?

29. YTto Ha3BIBACTCS CPEAHEH JUIMHOM CBOOOIHOTO MpoOera MoJIeKy?

30. Kakue dpuznueckue BeTHUNHBI XapaKTEPU3YIOT TCUCHHUE KHUIKOCTH?

31. Kakwe cymecTBYIOT peXUMBI ABMKCHHS )KUAKOCTU? [TosicHUTE MX 0COOEHHOCTH U OTIHYUS.

32. Tlo xakoMy KPHUTEPHUI0O MOXHO CYAHTh O CYIICCTBOBAHWU JIAHHOTO PEXKHMA JIBHKCHUS
KUAKOCTU? MOXKHO JIM 3apaHee NPOrHO3UPOBAaTh PEKUM JBUKEHUS )KUJKOCTU?

33. B uem cyTb SKCHEpUMEHTAIBHOTO METO/1a OnpeeneHus yncna Pelinonpaca?

34. YpaBHeHune MeHaeneesa-KnanenpoHa

35. Yrto Takoe MonApHasa M yaenbHasa TENN0EMKOCTH, KaKOoBa UX CBA3b?

36. Y10 Takoe cTteneHn cBoboabl B MONEKYNAPHO-KMHETUYECKOM TEOPUN Fa30B? Yemy paBHO YnCIo
cTeneHen cBoboabl ABYXaTOMHOW UK TPEX- aTOMHOW MONEKYNbI?

37. Y10 Takoe y ? Kak 3Ta Be/IMUMHA CBA3AHA C YNCNOM CTeneHen cBoboabl MONeKyNbl? BbiBeauTe 3Ty
CBA3b HA OCHOBE MEPBOro Havyana TEPMOLNHAMMUKN.

38. Hapwucyite Ha P — V-gmuarpamme Bce NPOLECChl, UCMOJIb3yeMble A1 USMEPEHUA. 3anunTe
YPaBHEHWS 3TUX NPOLLECCOB.

39. BbiBeguTe OCHOBHYIO pacyeTHyo popmyny y.

40. CywHocTtb meToga Knemana-Llesopma.

Pa3znea 2. DuexrpudectBo u daekrpomaruerusm. Koseoanust (2 cemectp)

DneKTporu3MepuTeNbHbIe MPUOOPHL. THIbl MpUOOPOB.

YcnoBHOE 0003HaUCHUE TPUHITUTIA ISUCTBUS (CHCTEMBI) TprbOopa.

TouHOCTBH TPHOOPOB.

O0603HaveHus HA MIKAJIAX AJIEKTPOU3MEPUTEIILHBIX TPHOOPOB.

MaraurosnekTpuieckue mpuoopsl, MPUHIUI UX ASHCTBUS.

DJIeKTPOMarHUTHBIE IPUOOPHI, TPHHIIUT UX JICHCTBHS.

OneKTpoIMHaMUYEeCKHe TPUOOPHI, IPUHILIUI UX JASHCTBHSL.

WNHayKIoHHBIE TPUOOPHI, TPUHITAIT UX IEHCTBUS.

JloromeTpsl, NPUHIMI ACHCTBUS JIOTOMETPOB.

10 VY CeTpolCTBO KOHIEHCATOPA, €r0 OCHOBHBIE ITAPAMETPHI, THIIHI.

11. Yrto Ha3bIBaeTCs IEKTPOEMKOCTBIO, EAMHUIIBI U3MEPEHUS JIEKTPOEMKOCTH. Buibl
KOHJIEHCATOPOB U (POPMYJIbI EMKOCTH MX ONpEAesIoIe.

12. KaxkoBa poib JUIEKTPUUYECKOTO CJI0s B KOHJIEHCATOpE.

13. Kak ompenensercss €MKOCTh MapalieIbHO W TIOCJIEAOBAaTENIbHO  COCIMHEHHBIX
KOHJICHCATOPOB.

14. Ha uem ocHOBaH METOJ OIpEACIICHUs] €MKOCTH KOHJIEHCAaTOpa B JaHHOW pabore? YUrto
IIPOUCXOIUT C EMKOCTBIO B IIPOLIECCE PA3PSIIKH.

15. IlpuBeaute mpuMepsl UCIOJIB30BAHUS SHEPTUH 3aPSKEHHOTO KOHJIEHCATOPA.

16. BsiBecTH popMyIly SHEPIHM KOHAEHCATOPA, HA3BaTh U J1aTh ONpeAeTIeHHe BCceX (PU3NIECKUX
BEJIMYMH BXOJSIINX B JaHHYIO (GOpMYITy.

17. Yto Ha3bpIBaeTCs JIEKTPUUECKUM TOJIEM, HAMTPSHKEHHOCTHIO 3JIEKTPUUECKOTO MOJIS.

18. Cunosbie muHUU. UTO XapaKTEpU3YIOT CUIOBBIC JTMHUHN YJIEKTPUIECKOTO TTOJIS.

19. Teopema Octporpasackoro — ['aycca.

20. TloTeHIMAIT AIEKTPUIECKOTO TTOJIS.

21. Kakue moBepXHOCTH Ha3bIBAIOTCS SKBUIIOTEHUMJIBHBIMUA. KaKOBbI METOAMKH OIpeeIeHus
AKBUTIOTEHIHAIHHBIX TOBEPXHOCTEH.

CoNoOA~WNE

Pazoen 3. Texnuueckasn onmuka (3 cemecmp)
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1. Yro mHazpBaercs (HOTOMETpHEH, U Kakue OCHOBHBbIC (PU3UUYECKHE BEIWYMHBI OHA
paccmartpuBaet? JlaTh onpeneneHue 3TuM GU3NYECKUM BEIUYHUHAM.
2. BriBecTH 3aKOHBI OCBEIIEHHOCTH.
3.  Onwumure ycTpoHCTBO U MPUHIMI PaObOThI (HOTOINEKTPUUYECKOTO JIFOKCMETPA.
4. Kak Bbl BHUIUTE MHCIIOJIB30BAHUE 3HAHWM IIOJIYYEHHBIX I[P BBIIIOJIHEHUU JAHHOUN
nabopaTopHoii paboTrel B Bameid ydeOHOW pabGore u Oyaymed mpodecCHoHaIbHON
JESITEIIBHOCTH.
5. Yro Takoe nmH3a? YeM oTiiMYaeTcs COOMpAroIias U pacCenBaroas JTMH3bI?
6. Kak crpourcs XoA TNPOM3BOIBHOTO Jyda IIOCIE MPEJIOMIICHUSI B coOuparomeil u
paccenBaronieit JuH3ax?
7. TloctpoiiTe wu300pakeHWE TMpeaMeTa B COOMpArOIIed M pacCceMBalOIICH JIMH3AaX MPHU
Pa3IMYHBIX MOJIOKEHUSAX MPEAMETA.
8. TlocrpoiiTe n3obpakeHue MpeaMeTa B CHCTEME JIH3.
9. Kak MOHO 3KCHIEpUMEHTAJILHO OIPEAETUTh (POKYCHOE PacCTOSTHUE COOMpAIOLIEii INH3bI?
10. Kak MOKHO 3KCIIEpUMEHTAIBHO ONPEACTUTh (DOKYCHOE PACCTOSIHUE PACCEUBAIOLICH JTHH3BI?
11. Yro Ha3biBaeTcs aOCOIIOTHBIM U OTHOCUTENLHBIM [T0Ka3aTeIeM MPETOMICHUS?
12. Oryero 3aBUCHUT MOKa3aTeIlb IPEIOMIICHUS CPEIbI?
13. CdopmynupyiiTe 3aKOHBI TEOMETPUUECKOI ONITUKU.
14. Yto Takoe moaHOE BHYTPEHHEE OTpakeHue?
15. Yro Takoe mpeaenbHbId yron? Kak ero MOXXHO ONpeAenuTh HpU IOJHOM BHYTPEHHEM
OoTpaxeHuu?
16. BriBecTu uCHONB3yeMyIO IpPHU pacueTe C TOMOIIbI0 MHUKpOcKoma (opMylly MoKa3aTelns
npesomiieHus?
17. N3006pa3uth cxemy Xoja Jiyueid B MUKPOCKOIIE.
18. BeiBecTH 3aKOH MPETOMJICHHUS CBETa HA OCHOBE NMPHUHIHUIIA [ TolTeHca.
19. Ha3nauenue u yCTpOICTBO MUKPOCKOIIA.
20. Kakme meTonsl ompeneneHre MmoKa3aTels mpejaoMieHus BeniectBa Bl 3naete? CyTh 3THX
meton0B? Chopmynupyiite npuHuun depma. JlokazaTenbCTBO 3aKOHA MPETOMIICHHUS.
21. Pedpaxmmst actpoHOMHIYECKas, (Pr3HUecKast.
22. Yro Takoe HMKHUN MUpaK, BEpXHUN MHpaX, OOKOBOH MHUpaX.
23. Meroauka 3KCTIEpUMEHTA.
24. YcTpoWCTBO M MPUHIIUI JEHCTBHUS TEOAO0TUTA.
25. Ha3nauenue Teo0muTA.
26. Metoauka onpeesaeHns pacCTOSHUS ¢ TOMOIIBIO TEOA0JINTA.
27. KakoB mpuHIMNI paboThI Teneckona — pedpakropa? Kakyo QyHKIHIO BBITOTHSIET OOBEKTUB
teneckomna? Okyisap Teneckona?
28. KakoB npuHIMn paboTsl Teneckomna — pediiekropa? I'ne u kakoe n300pakeHHe TOTydacTCst
B TeJeckore — pegiexkrope?
29. UeM OT OOBIYHBIX ONTHYECKUX TEIIECKOIOB OTINYACTCS MEHUCKOBBIE? OOBSICHUTE MPUHIIHIT
JIEMCTBUSI MEHUCKA.
30. Kakumu 1OCTOMHCTBAMH M HEJOCTATKaMH 00JIaIal0T pa3IMYHbIE THITHI TEIECKOTIOB?
31. Ecnu oxynsip, MCIONB3YeMbIH NMpU OOBEKTHBE C (OKYCHBIM paccTossHMeM B 1 M, gaer
yBenuueHue B 50 pa3, TO Kakoe yBeTUYEeHHE AAacT TOT K€ OKYJSIp IpH 00BbEKTHBE C (POKYCHBIM
paccTosiHuEM B 5 M?
32. Kiaccuueckast 3JIEKTpPOHHAS TEOPHS TUCTICPCHH.
33. Uro Ha3bIBaeTCsd HOPMaJIbHOM M aHOMAJIBHOM TUCIIEPCUH CBETA.
34. UYro takoe criektp. CrtocoObl MOTy4eHHsI CIEKTPOB, TUIIBI CTIEKTPOB.
35. Kakoii cBet sBIsIeTCS CIIOKHBIM, MOHOXPOMAaTHYECKHUM.
36. Kaxk cBs3aHBI CKOPOCTH MOHOXPOMATHIECKOTO CBETA C €T0 JUTHHOW BOJIHBI M YaCTOTOM.
37. YcTpoilcTBO M MPUHIUI pabOThl CEKTpOCKoma. ['pagyupoBKa ClieKTpOCKoma.
Pazoen 4. Boanvt. Onmuxa. @usuxa amomosé u monexyn. Puzuxa amommnozo aopa (4 cemecmp)
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1. Uro Ha3zpiBaeTcs audpaknueid cBeta? YCIOBHS TOSBICHHUS AUQPPAKINH CBeTa. Bumbl
nudpakium.

2.  BrBectn ycnoBue nu(ppakIHOHHBIX MaKCUMYMOB U MUHHMYMOB, IIOJTY4ae€MBIX OT OJHOM
LIEIIN.

3. Kak onpenenstoTcst KOOpIUHATHI MaKCUMyMa ¥ MHHMMYyMa IpH AU(pakuu HA MIENd, U
LIMPUHY HEHTPAIBHOIO MakcuMmyma?

4. Kax Bamser Ha audpakuuio @payrrodpepa OT OJHOW IIENU YBEIMUCHHE JITHMHBI
BOJIHBI M IIMPUHBI LETHA?

5. BreiBectn ycnoBHe AU(PPAKIMOHHBIX MAKCHMyMOB M MHHHMYMOB TPH HOPMaJIbHOM
naJIeHUM JIydei Ha TU(PPaKLIUOHHYIO PEIIETKY.

6. Uro nHa3bBaeTca Au(pakUMOHHOW pemieTkor? OCHOBHBIE MapaMmeTpbl AU(PaKIHOHHON
PEILIETKH.

7.  BoiBectm ycnoBus AU(PAKIUMOHHBIX MAaKCUMYMOB W MHHHMYMOB TpH HaKJIOHHOM
naJIeHUN JIydei Ha TU(PPaKIHOHHYIO PEIETKY.
8.  BriBectTm ycnoBus IUPPAKIMOHHBIX MAaKCUMYMOB W MHHHUMYMOB, IIOJIy4aeMbIX Ha

JBYMEPHOU PEIIETKH.

9.  Uro coboii mpeacTaBiIgeT dJIEMEHTapHas JJIEKTPOMArHUTHAS BOJIHA M KAKOBHI €€ OCHOBHBIE
cBoicTBa?

10. Yro Takoe eCTeCTBEHHBIH, JTMHEHHO — MOJIIPU30BAHHBIH W YACTUYHO MOJISPU30BAHHBIN
cBer?

11.  Yro Takoe noaspusaTop (aHaIU3aTOP), HOSICHUTE IPUHLIUII €r0 AehCTBUA?

12.  Yro Ha3bIBaeTCs MHTEHCHUBHOCTHIO CBETA?

13. BeiBectn 3akoHbl Maimoca u bprocrepa.

14. Kakue Bbl 3HaeTe BU/Ibl NOJISPU3ALUN?

15. Yrto Takoe creneHp mnonsgpusanuu? Kakum oOpasom u3sMmepsieTcss 3Ta BelIMYMHA Ha
n1abopaToOpHOil ycTaHOBKE?

16. Kakoil TOk Ha3bpIBacTCS IMEPEMCHHBIM, W KaKHE BEIMYUHBI €ro Xxapakrtepusyior? [laiite
OIIPEIETICHUE ITUX BEIIMYUH.

17. 3anumure ypaBHEHHE NIEPEMEHHOIO CHJIbI TOKA M HAIpPsHKEHUE U JTalTe ONpeeieHne Beex
BEJIMYMH BXOJAIINX B HETO.

18. OcHOBHBIE 5JEMEHTHI IIETIH TIEPEMEHHOTO0 TOKA: PE3MCTOp, KaTyIIKa HHIYKTHBHOCTH.
3aKOHBI U3MEHEHMS CHJIbI TOKA W HANPsUKEHUS I y4dacTKa LIENH, COAEPIKAIIEro Pe3UucTop H
KaTyIIKy UHAYKTUBHOCTH.

19. OcHOBHBIE 37I€MEHTHI IIENH MEPEMEHHOI0 TOKa: KOHJEHCATOp. 3aKOHbI M3MEHEHUS CHJIbI
TOKA W HaIIPSDKEHUS JUIs y9acTKa LENH, CONEePKALIETO KOHIEHCATOpP.

20. dPoToAMOA: YCTPOUCTBO, NAPAMETPbI U XapaKTEPUCTUKN.

21. OcHoBHble cnocobbl BKAOUeHUA poToanoaa.

22. TMoyemy BeMYMHA 06PATHOrO ToKa Yepes GOTOANOL, 3aBUCUT OT OCBELLLEHHOCTUErO p-n-nepexoaa’?
23. Kak Bo3HMKaeT ¢poTtod/C?

24. OO0mbsacHuTe siBIeHUE QoTod(d(DeKTa Ha p-N-epexoie.

25. HapwucyiiTe 1 noAcHWTE BONbT-aMNepHble XapaKTepUCTUKK poToamnoaa.

26. TemnepaTypHas XxapaKTepuCTUKa TEMHOBOTO TOKa.

27. MNoyemy GpOTOTOK cNnabo 3aBUCUT OT NPUNONKEHHOTO 0BPATHOTO HaMPAKEHNUA?

28. 'ae MoXHO NpumeHaTb doToanoabl?

29. YTo TaKoe cBETOBAA XapaKTepucTUKa potoamnoaa?
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