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1 ey ocBOEHHS THCUHIIHHDI

Henb AMCHHUNIHHDI:

LenssMu ocBOEHHS IUCUMIIHHEBL «DH3HKa» - ABINAIOTCS GOPMHUPOBAHHE 3HAHMIL,
YMEHHH, HaBBIKOB H KOMIIETEHUMH JJIs1 YCIIeNIHOM Mpo(ecCHOHaNbHOMR e TeTbHOCTH
BBIITYCKHMKOB B YacTH ()OPMHPOBAHUS Y CTYIEHTOB COBPEMEHHOIO €CTeCTBEHHOHA-
YYHOIO MHPOBO33PEHUS, OCBOCHHSI HMH COBPEMEHHOI'O CTHJI (DU3HUECKOIO MbIliLie-
HHA, BBIDaDOTKH HABBIKOB MCIIOJB30BaHHs (yHJAMEHTAIbHBIX 3aKOHOB, TEOpPHIi
KJ1aCCHYE€CKOH U COBPEMEHHOH (PH3MKHM, a TaKke METOJ0B (PHM3MYECKOro HCCIIen0Ba-
HUs KaK OCHOBBI CUCTEMBI NIPO(hecCHOHANBHOI 1esTeTbHOCTH.

3agauM AMCUMNIHHBI:

- OBIafieHHe (QYyHIAMEHTAbHBIMM  TOHSATHAMH, 3aKOHaMH M TEOPHSAMH
KJIACCHYECKOH U COBPEMEHHOH (PU3HKH;

- (GopMHpoBaHHE (HU3UYECKOTO MBILUUIEHHS W OCHOB €CTECTBEHHOHAYYHOI
KapTUHbI MHPA;

- GopMHpOBaHHME CTOCOOHOCTH aKTyaJlW3UpOBATh 3HAHMS, YMEHHMS W HABBIKH,
[IOJyYeHHbIE B Ipollecce H3Y4YeHHS QHU3UKU,IIPU TPHHATHH pEIeHHs U ero
peanu3anuu;

- OBJIaJICHHEe MATEeMATHYECKHUMH, AHAIMTUYECKHMHM W YHUCJIEHHBIMH METOJaMHU
pelieHust pU3nYecKUX3aay,CBA3aHHBIX C MPOPEeCCHOHANBHON AeATeTbHOCTHIO.

Hucuuniuna obecneynBaeT MOATOTOBKY BBIMYCKHHKA K 3KCIUIyaTal[MOHHO-
TEXHOJIOTHYECKOMY BHAY NpodeCcCHOHANBHOMN NesTeIbHOCTH.

2 MecTo aucuuninHbl B crpykrype OIIOII BO

Huctununa «Pusmkay npeacTaBiseT CoO0M TUCLHILUTMHY, OTHOCSIIYIOCS K
bazoBoit yactu uukna C.2 aucuurnud OITOIT BO.

Hucuunnuna «Pusukay» Gasupyercs Ha pesyisrarax o0yueHHs, MONy9eHHbIX
npH u3yyeHuHu qucuMIinH «lleuxonorus u negaroruka» «MareMaTuka.

Hucuuminna «Puskka» apnsiercss 00ecrneYuBaroIei 1s cleIyomuxX
AMCLIMIIKHH: «MeTponorus, craHaapTH3alUus U cepTHOUKALMAY, «ABHAIIMOHHAS
OesonacHocTh», « TepmonrHaMuKa 1 Terionepenaday», «MarepHaioBeeHHe 1
TEXHOJIOTHsl KOHCTPYKIIMOHHBIX MaTepuanos», «[ uapasnuka» , «ConporuBneHue
MaTepHalioBy.

Jucuuninuna « Pusrka» u3ydaeTcs BO2-M H 3-M ceMecTpax.

3 Komnerenuuu odyuaromerocsi, popMupyeMble B pe3yJibTaTe 0CBOCHHS
AHCUHIJIHHBI
[Ipouecc ocBoenus nuCLHMILTHHBI«DH3KMKa» HanpasiieH Ha (OPMHUpPOBaHHE Clle-
JYIOUIHX KOMIIETEHLIMH:



[lepeuens u koJ
KOMIIETEHUM I

HepequL INTAHUPYEMBIX pE3YIILTATOB OGyLIeHHH
Mo AUCHHUITIIHHE

1. CnocobHocTh K
OCYLLIECTBJIIEHUIO IIPOCBe-
TUTEJIBHOH MW  BOCIIMTAa-
TEIIBHOW JesATeJIbHOCTH B
cepe nyOonuYHOH W 4Ya-

CTHOHM >KM3HH, BJaJICHUE
METOJaMM  NpOIaraH/ibl
Hay4HBIX JNOCTHXKEHUH
(OK-3)

3name:

- (hU3UYEeCKHe OCHOBBI MEXAHHUKH,0CHOBHbIE TIOHSTHS,
3aKOHBI ¥ MOJIEIIH MEXaHUKH, DJIeKTPHYECTBA U Mar-
HETH3Ma, KoJieOaHUil U BOJIH, KBAHTOBOM (DH3UKH, MO-
JEKYJISIPHON DU3UKH H TEPMOIHWHAMHKH, ONITHKH,
aTOMHOM U siiepHOH QU3HKH;

Ymems:

- HCI0JIb30BaTh PU3HUYECKUE 3aKOHBI [IPH aHAJIU3E H
pelleHuH MmpodiemM npodeccHoHalbHOR IesATeNbHO-
CTH;

Braoemen:

- METOJIaMH [IOCTPOEHHUS MaTeMaTHYECKOH MoJIeIx
THIIOBBIX NMPO(ecCHOHANIBHBIX 3a/1a4 H COEPKaTeb-
HOW WHTEpIpeTaluH MOITYYeHHbIX Pe3YyIbTaTOB.

2. CBobosHoe Bname-
HHUE JIUTEepaTypHOH U Jie-
JIOBOH INHUCBMEHHOW H
YCTHOH peybld Ha pyc-
CKOM f3bIKE€, HaBBIKAMH
BEJICHUs CIIOpa, JUCKYC-
CUM W TIOJIEMHKH, TyO-
JUYHOHW U HAy4YHOU peubio

(OK-7)

3name:

- pu3UYeCKHre OCHOBBI MEXAHMKH,0CHOBHBIE [TOHATHS,
3aKOHBI U MOJI€JIH MEXaHUKH, 2JIEKTPHYECTBA U Mar-
HETH3Ma, KosieOaHHH U BOJIH, KBAHTOBOH (DU3HUKH, MO-
JIeKyJIAPHOH (QU3UKH M TEPMOJIMHAMMKH, OIITHKH,
aTOMHOM U siiepHOH (HU3HKH;

Ymems:

- UCIOJIb30BaTh (PU3HYECKUE 3aKOHBI NIPU aHAIIU3€e U
peleHuy npobieM nNpodecCHOHANBHOMN e TeIbHO-
CTH;

- BECTH JMCKYCCHIO B XO/1€ 3alUThI JJaOOPaTOPHBIX
paboT.

Bnaodems:

- METOZaMH [TOCTPOEHHUS MaTeMaTHYECKON MOJIEIH
THIIOBBIX NMPO(ECcCHOHATBHBIX 3a1a4 H COJIEpKaTel b-
HOW WHTEPIpETalH NOJYYEeHHBIX pe3yJIbTaTOB.

3 CrnocobHocTp  ak-
TYyaJU3HpPOBATh HMeEo-
IIMecsl 3HAHHUS, YMEHHUS U
HaBBIKH TPH TPUHHATHH
pelIeHHss U ero pealimsa-
uuu (OK-33)

Sname:

- pu3HYeCcKHe OCHOBBI MEXaHHKH,

- OCHOBHBIE ITOHSTHSI, 3aKOHBI U MOJIEJIM MEXAHUKH,
3JIeKTpUYeCTBa U MarHeTU3Ma, KoJjieOaHHii U BOJIH,
KBaHTOBOH (IU3UKH, MOJIEKYJISIPHOH (GHU3HUKH H TEPMO-
JHHAMHUKH, OIITHKH, aTOMHOH U sIepHOH GHU3HKH;

- METO/1bl TEOPETHYECKOT0 H IKCTIEPUMEHTANBLHOTO
HcciieloBaHus B (PU3HKeE.

Vmems:

- YIOTPeOISATh MAaTEMAaTUYECKYIO CUMBOJIHKY JIJIS BbI-
pakeHHs KOJIMYECTBEHHBIX U KaUYeCTBEHHBIX OTHOLLIE-
HHUH 00BEKTOB;




[lepeueHs U Koa
KOMIIETEeHLIUH

IlepedeHs MIaHUPYEMBIX pe3ylbTaTOB 00y4eHUs
110 JUCLUIUIMHE

- HCIIOJIB30BaTh (PM3UYECKUE 3aKOHBI IIPH aHAIH3E U
peleHHH IpodieM npodeccuoHaNBHOH AesiTeNbHO-
CTH;

- pelaTh TUIIOBBIE 3a/]a4M 10 OCHOBHBIM pa3jieam
Kypca (pU3UKH, UCIIONB3YS METOABI MAaTEMAaTHYECKOIO
aHaiu3a.

Braoemy:

- METOJaMH [TOCTPOECHUSI MaTEMATHYECKOH MOIeJIH
THIIOBBIX NPO(eCCHOHANILHBIX 33/1a4 U COJIepiKaTe b
HOM MHTepIIpeTalliy MOTYYEHHBIX pe3y/JIbTaTOB.

- METOJIaMH NIPOBeIeHUsl (PU3MUECKUX U3MEPEHHH, Me-
TOJIaMH KOPPEKTHOM OLIeHKH MOrpelHOCTEH MPH Mpo-
BEEHUH (PU3HYECKOT0 IKCIIEPUMEHTA.

4. CnocobHocts U ro-
TOBHOCTb K CaMOCTOS-
TEeJIBHOM, HWHAUBH]yaJlb-
HOH paboTe, NPUHATHIO
OTBETCTBEHHBIX pellleHHH
B paMKax cBoell mpodec-
CHOHAJILHOM  KOMIIETEH-
unm (I1K-22)

3name:

- uznyeckre OCHOBBI MEXaHUKH,0CHOBHBIE TIOHSATHS,
3aKOHBI U MOJEIH MEXaHUKH, IIEKTPHYECTBA H Mar-
HETU3Ma, KoJebaHWi U BOJIH, KBAaHTOBOW (DU3UKH, MO-
JIEKYJISPHOM (DU3MKH U TEPMOJMHAMHKH, OTITHKH,
ATOMHOM U AepHOH (QU3HKHY;

- METOZBI TEOPETHYECKOIO U HKCIIEPUMEHTAIIBHOTO
HCCIe/I0BaHUs B PU3HKeE.

Vmems:

- UCTIOJIB30BaTh (PU3UUECKUE 3aKOHBI [TPU aHAJIM3e U
pelieHuy npodiem npodeccHoOHaIbHOM AesTeIbHO-
CTH;

- pelaTh TUIOBbBIE 3a/1a4H 110 OCHOBHBIM pazjieliaM
Kypca GU3HMKH, HCTIONB3YSI METO/IBl MATEMATHYECKOIO
aHaHu3a.

Braoems:

- METO1AMH MIOCTPOEHHUSI MAaTEMAaTHYECKOH MOJIEIIH
THIIOBBIX [TPO(eCCHOHANBHBIX 3a/1a4 U COJIepKaTellb-
HOH MHTEpIIpeTalluH MOTYYEHHBIX Pe3yJIbTaTOR.

- METOJaMU NIpOoBeeHUs PU3HUECKUX U3MEPEHHH, Me-
TOJaMH KOPPEKTHOH OLEHKH NOTPelIHOCTeH IIPH Mpo-
BeJIeHUH (PU3UUECKOr0 3KCIIepUMEHTA.

5. CnocoOHOCTE  HC-
MOJb30BaTh MaTeMaTH4Ye-
CKHE, aHaIUTHYeCKHe H
YHCIEHHbIE METOJBl pe-
HIeHuss  TpodecCHOHAITb-
HBIX 3a7a4 ¢ MCIOJIb30Ba-
HHEM  TOTOBBIX  TpoO-

3Hname:

- MaTeMaTH4YeCKHe MOJIEJIH MPOCTEHIIIHX CHCTEM H
MPOLIECCOB B €CTECTBO3ZHAHUH U TEXHHKE.

- OCHOBHBIE MaTeMaTH4YeCKHe MeTO/Ibl PeIlIeHHS Po-
(heccHOHANBHBIX 3a/a4.

Ymemen:

- UCTIOJIB30BaTh (PU3UYECKHe 3aKOHBI NPH aHAJIU3€E U




Ilepeyens nuaHUpyeMbIX pe3yabTaToB 00ydeHHs
KOMIIETeHLIU W 10 JUCLHUIUIMHE

Ilepeyensb 1 kon

rpamMMHbIX cpencts (I1K- | pemenun npobiem npodeccHoHanbHON nesTenbHO-
23) CTH;

- HCIIONIb30BaTh METObI MaTEMAaTHYECKOIO aHAIIH3A,
BEKTOPHOM ajireOpel, IMHEHHOTO NPOrpaMMHUpPOBAHMS,
BapHaLMOHHOTO UCYUCIIEHH IJIs pelLIeH s npodec-
CUOHAJIBHBIX 3a/1a4;

- IPUMEHSTh MaTEMaTHYECKHUE METO/IbI IPH peIleHUH
THIIOBBIX IPO(ECCHOHANIBHBIX 3a1aY;

- paboTaTh ¢ MPOrpaMMHBIMH CpPeJICTBAMH OOIIEro Ha-

3HAYEHMUS.
Bnaoemes:

- METOJIaMH IIOCTPOEHHS] MaTeMaTHYECKOM MOl
THIIOBBIX NPO(ECCHOHAIIBHBIX 38/1a4 M COIEPIKATellb-
HOHM MHTEpIIpeTaluH NOJyYeHHBIX Pe3yIbTaTOB.

4 O6beM JHCHHIIHHBIH BH/IbI y4eOHOH padoTbI

Obwmas TpyaoeMKOCTh AMCUMIUIMHBI COCTaBiAfSeT 8 3a4eTHHIX equHul, 288

dKaJeMH4YEeCKHUX Yaca.

HanMeHoBamHe Bceero ga- CemecTpsl
COB 2 3
OO1was Tpy10eMKOCTb JUCLHIUIMHBI (MOLYJIs) 288 144 144
KoHrtakTHas paboTa: 126,8 54,5 72,5
nexuuu (JI) 46 18 28
npaktudeckue 3ansatus (I13) 32 18 14
cemuHapsl (C) - - -
nabopartopHsie padbotsl (JIP) 46 18 28
KypCOBOH IpoekT (paboTta) - - -
CamocrostensHas pabota crynenta (CPC) 128 81 47
KonTponeHble paboTs! (konudectso) (KP) - -
B TOM 4YHCJIe KOHTaKTHas paborta
IIpomexxyTouHas arrecTaius 36 9 27
KOHTaKTHas pabota 3 0,5 2,5
IK3aMeH 3a4yeT 9K3aMeH
caMoCTosATeIbHas paboTa Mo MOArOTOBKE K K- 33 C OLIEH- 24,5
3aMeHy KO
8,5




S Conep:kanue THCUHIIHHBI

S5.1. CooTHecenusi pa3/ie/1oB IHCUHNIMHLI H GOPMHPYEMBIX KOMIETEH-
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Paznen 1. Mexanuka 77
Tema 1.1. Ku"emaruka. + |+ |+ |+ |+ |BKJLII3, |3JIP, T3,
JuHamuka MartepHaib- | 30 JdP, CPC, 1
HOH TOYKH UM, MPK
Tema 1.2. Pabora wu % + |+ |+ [ JLII3, 3JIP, T3
12
SHeprus CPC
Tema 1.3. Mexanuka 16 R R gi}_(IZ?:’I/JIII\]jI’, ZI[P’ L3,
TBEPAOTO Teja MPK
Tema 1.4. 3akoHBI coO- R S L N R R SJIP, T3,
XpaHeHUs B MeXaHHUKe 1 AP, CPC, | A
1M, MPK
Tema 1.5. DiieMeHTHI + + |+ [+ [JLII3, 3JIP, T3
ClielIHaJIbHON TEOpUH 8 CPC
OTHOCHTEJIbHOCTH
Pazpen 2. 58
MonekynsaphHas dbusuka
U TePMOJIMHAMHKA
Tema 2.1. IlepBoe Ha- Tt (LIS JIP, ST, TS,
4auo TePMOJIUHAMHKH I3 CPC, M, (T
MPK
A 1 G s e | JL TS 3P, T3,
;l“;ar\:la(biil{g'ramcmqe— 16 JIP, CPC, | 1
1M, MPK
Tema 2.3. Bropoe Ha- 9 T [+ {+ |+ [+ | JO5 3P, T3
4aJI0 TEPMOJMHAMHKH CPC
Tema 2.4. PeanbHble ra- + |+ |+ |+ |+ |JLII3,JIP, | 3JIP, T3,
3. TBepmoe u xuaxoe | 20 CPC, UM, | J1
COCTOSIHHA MPK
Paznen 3. 4]

DneKTpoiMHAMHKa




KomnereHnuuu

s | 4
T 2
Paznensl o) 3 = G
/M [~ =
JUCIUTIIIMHBI 5 S 5 z
% Blen || @[ Q& 5?7: § =
Sl 2ls|e| £% 5
M1 I1Q OB | B o F Q m
Tema 3.1. Dnektpo- 6 o I B S 2 T3
CTaTHKa CPC
Tema 3.2. IlpoBoj- + |+ [+ |+ |+ |JLII3, JIP, | 3JIP, T3,
HHKH B 3JIEKTPOCTa- 11 CPC, UM, |
THYECKOM I10JIe MPK
+ |+ [+ |+ |+ [JLII3, JIP, | 3JIP, T3
Ma 3.3. THHT- o o
:se Honj B Bl\:f:yyMz L3 CPC, MM, (71
MPK
Tema 3.4. MaruutHsle i + |+ |+ |+ |+ [JLCPC T3
CBOICTBA BelllecTBa
Tema 3.5. Dnextpomar- + [+ |+ |+ [+ |JLII3, 13
HUTHAas MHIYKIHS. 7 CPC
YpaBHeHus Makcsenia
Paznen 4. Konebaunus u
BOJIHBI 16
Tema 4.1. Kunemartuka + |+ |+ |+ |+ [|JL]IP, 3JIP, T3,
FapMOHHYECKHX KoJle- | 6 CPC, UM, | 1
Oanui MPK
+ |+ |+ |+ [+ [|JLII3, JIP, | 3JIP, T3,
Tema 4.2. Bonnsbl 10 CPC, UM, |
MPK
Paznen 5. Onruka 38
Tema 5.1. DnemeHThI + |+ |+ |+ |+ [JLJIP, 3JP, T3,
rEOMETPUYECKOH OINTH- 20 CPC, UM, |
KH. Hurepdepenuus MPK
CBeTa
+ I+ |+ |+ |+ |JLJP, 3JIP, T3,
;[:ehiz 5.2. udpakuus - CPC, M. | 11
MPK
Tema 5.3. Bzaumoeii- + |+ |+ |+ |+ [ILJP, 3P, T3,
CTBHE dJIeKTpOMarHut- | 11 CPC, UM, |
HBIX BOJIH C BEIIECTBOM MPK
Paznen 6. KBantosas 8




Paznensl
MUCLIMTUTAHBI

KomauuecTBo

Yacos

KommnereHuuu

OK-3

OK-7

OK-33

IK-22

T1K-23

O6pazoBaTenbHble
TEXHOJIOTHH

OueHouHBIe cpeacT-
Ba

bu3nka

Tema 6.1. KsanToBas
IIPUPOAA M3JTyYEHHS

()]

JLIT3,
S

T3

Tema 6.2. DneMeHTHI
KBAaHTOBOH MEXaHHUKH

JLCPC

13

Paznen 7. Aromuas ¢u-
3MKa

14

Tema 7.1. Teopus ato-
Ma BoJopojia

JCPE

T3

Tema 7.2. AToMHOEe s1-

po
Mogaenu aroMHoro sapa

10

JLII3, JIP,
CPC, UM,
MPK

3JIP, T3,

HTtoro nmo nucuuniarHe

252

IIpomexyTouHas arre-
CTauus

36

Bcero no nucuurivne

288

Coxpawenusi: BK - BxoHo# koHTpoIb, JI - nexuus, I13- npakTiyeckue 3a-
HstHs, JIP - naboparopnas pabora, CPC- camocrositensHas pabota cTyaeHTa,y-
ycTHbli onpoc, T3 — tunossie 3anaun, 3JIP - 3aumTa nabopatoproit paGoTsl,J] —
auckyccust, UM — uccnenosarensckuii Meron, MPK—merton passuBarolieiics

KOOIIepaIHH.
5.2. Pazgenbl IHCUHILIMH H BHAbI 3aAHATHH

HaumeHoBaHue pa3zena JUCLUILIHHBI I I3 |C JIP | CPC E;fg;)

Paznen 1. Mexanuka 10 10 12 45 77

Tema 1.1. }(HHeMaTI/lKa. JluHaMuka Ma- ) 4 6 18 30

TEPUAIBHON TOUKH

Tema 1.2. PaGota 1 sHeprus 2 1 12

Tema 1.3. MexaHuka TBepaoro Teja P 2 —+ 16

Tema 1.4. 3axoHbl coXpaHeHHUs] B Mexa- 5 1 5 1

HUKeE




Bcero

HaumeHoBaHue pasjena QUCIUIIIIHHBI JI I13 JIP | CPC HACOR
Tema 1.5. DiieMeHTHI clielUaILHOMH TeO- 5 ’ 4 ]
PHH OTHOCHUTENBHOCTH
Pasznen 2.
MonekynsapHas pu3MKa U TEpMOAHHA- 3 ] 6 36 58
MHKa
Tema 2.1. IlepBoe Hayano TepMoaMHa- ’ 5 s ; 13
MHUKH
Tema 2.2. Cratuctuyeckas usuka 2 2 2 10 16
Tema 2.3. Bropoe Hauano tepmoguHa- 5 5 5 9
MHKH
Tema 2.4. PeanbHble raszol. TBepaoe u p 5 5 14 20
KHJIKOE COCTOSIHUS
HToro 3a 1 cemectp: 18 | 18 18 | 81 135
Paznen 3.
DIIeKTpOIMHAMHKA 10 8 6 17 41
Tema 3.1. DnexkrpocraTuka 2 2 2 6
Tema 3.2. IlpoBonHuKH B 3reKTpo- 5 ’ 5 5 1
CTaTHYECKOM TOoJIe
Tema 3.3. MarautHoe mnone B Ba- ) 5 4 5 13
KyyMe
Tema 3.4. MaruutHble CBOKCTBa Bellle- 5 ) 4
CTBa
Tema 3.5. DnexktpomarHuTHas HHIYK-

2 2 3 7
M. YpaBHeHus Makcgenna
Paznien 4. KoneGanus U BonHbI 4 2 d 6 16
Tema 4.1.UKHHeMaTHKa FapMOHHYECKHX | 5 , 6
KOJieOaHUi
Tema 4.2. Bonnbl 2 2 2 - 10
Pasnen 5. Ontrka 6 - 16 | 16 38
Tema 5.1. DrneMeHTBI reoMeTpHYECKOI

2 - 10 8 20
onTuku. MHTEepdepenns ceeta
Tema 5.2. Tudpakiuus cera 2 - 2 3 i
Tema 5.3. B3aumopeicTBue 31eKTpo- 5 i 4 5 1
MAarHHTHBIX BOJIH C BellIECTBOM
Paznen 6. KBanrtoBas ¢husuka 4 5 5 3
Tema 6.1. KanToBas nmpupona usiyue- 5 5 I 5
HUS
Tema 6.2. DneMeHTBI KBaHTOBOM MeXa- 5 i i I 3

HHKH




HaumeHoBaHue pasjiena JUCLHMITIHHB J I3 |C JP |CPC E:f(:a)
Pasnen 7. AtomHas dusuka 4 2 - 2 6 14
Tema 7.1. Teopus aToma Boopojia 2 - - 2 4
Tema 7.2. ATomMHOe s1pO 5 5 i 5 4 10
Mogenu aromHoro siapa

[IpomesxkyTouHas aTTecTalus 36
Hroro 3a 2 cemecrp: 28 | 14 - 28 | 47 117
Hroro no aucuunnuxe 46 | 32 - 46 | 128 292
Bcero no pucuuminne 288

Coxparenus:C- cemunap.
5.3 ConepxaHue THCHHIIHHBI
Pa3zpnen 1. Mexanuka

Tema 1.1. Kunematuka. /luHaMuka MaTepHanbHONH TOUYKU

Ypasuenus kunematvku. Tpaekropus. Ilepementenue. CKopocTh U ycKOpeHHe
MaTepHalbHON TOYKH. 3aKoHbl HbloToHa. MIMmysibe. 3aKOH M3MEHEHHS TIOJIHOTO HM-
nmynbsca. JIBu:keHue Tes nepeMeHHON Macchl.

Tema 1.2. Pabora u aHeprus
Mexanunueckas pabora.Kuneruyeckas sueprus. Ilotenuuanbhas cuna. [loren-
LMaNbHas SHEPrusl. 3aKOH U3MEHEHHS MEeXaHUIEeCKOM SHEPIHH.

Tema 1.3. MexaHuka TBepaoro rena

BpauiatenbHoe aBMKeHHe. YTIOBas CKOPOCTh. YTIiIoBoe yckopeHue. COOTHO-
IIEHHE MeXy JIMHEHHBIMU U YIJIOBBIMU XapaKTepUCTHKaMH. MOMEHT CHJIbI OTHOCH-
TeIbHO OcH. MoMeHT umiynibca. MomeHT unepumu. Teopema INoiirenca-Ilteiinepa.
Pabora cunbl, npunoxeHHoll Kk Bpamaroiemycs Telly. KuHeTuueckas SHeprus Bpa-
matorerocs tena. OCHOBHO#M 3aKOH JIMHAMHKH BPAlLlaTeIbHOrO JBHKEHHS TBEPIOIO
Tena.

Tema 1.4. 3akoHbI coXpaHeHHs B MEXaHHKe

3aKOHBI COXpaHEHHS MMITyJIbCa, MEXaHHYEeCKON HEPrUH, MOMEHTa MMITYIIhCA.
CBs3b 3aKOHOB COXPaHEHMS C CHMMETPHSMH MPOCTPAHCTBA U BpeMeHH. JIBHIKeHHE B
noJie UeHTpanbHOU CUIlbl. 3akoHbl Kemnnepa.

Tema 1.5. DneMeHTHI crielIHaTBHOM TEOPUH OTHOCHUTEIBHOCTH

Ilpeobpaszosanus ['amunes. [MpuHuun otHocutensHocTu [anumes. [ocTynaTsl
CleLHaIbHOH TEOPHH OTHOCHTENBHOCTHU. [IpeobpazoBanus Jlopenna. PensatuBucT-
CKOe COKpallleHHe JUIMHbL. PenatuBucTckoe 3aMenienne BpeMeHH. OTHOCHTENBHOCTh
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OJHOBPEMEHHOCTH COOBITHH. [IpocTpaHCcTBEHHO-BpeMeHHOM uHTepBal. PopMyJibl
PeNATUBUCTKOH MHAMHUKH. [TonHas sHeprus. CBA3b MEXIy MacCOil U SHEpTHe.

Pasznen 2. MoJieky/isipHasi PH3HKA M TEPMOAHHAMHKA

Tema 2.1. [lepoe Hauano TepMOTUHAMHUKH

WneanbHpiii raz. OneITHbIE 3aKOHBI WIEATBHOIO ra3a. YpaBHEHHE COCTOSHHS
HaeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETHYECKON TEOpPUH Hjle-
albHOTO rasa. YpaBHEHHE COCTOSHHMS HIEaNbHOro rasa. BHyTpeHHss SHeprus M pa-
bora TepmoaMHaMuueckol cuctemsl. Temora. TennoemkocTs. PaGora rasa B u3o-
npoueccax. [lepsbiii 3aKkoH TepMOAMHAMHMKH. Y paBHEHHE aJHabaThl HIEaTbHOro rasa.
ITonutponuyeckue Mpoueccsl.

Tema 2.2. Cratuctnueckas dusuka

3akoH MakcBenna o pacnpeneNeHHH MOJIEKYJl HIEalbHOro ra3a Mo CKOPOCTSM.
Ckopocti mMonekyn uaeansroro rasa. Ombit Llrepra. bapomerpuueckas dopmyia.
3akoH bosnblmaHa 0 paBHOMEPHOM pacrpe/esieHHMH SHEPruH MO CTeNeHsIM CBOGOJIbI
monekyn.CpeqHsas JAnMHa CBOOOAHOrO mpobera MoJeKyl MIealbHOro ra-
3a.3akoHbIPuka, Oypre, Hetorona. Jluddysus B raszax. TenaonpoBoJHOCTH ra3os.
Bsskocthb razos.

Tema 2.3. Bropoe Hayaio TepMoIdHAMHMKH

MHuKpo- U Makpo-cocTosiHUs. CTaTUCTHYECKHIi Bec. DHTPONUS. DHTPOMHUS HIe-
anbHoro rasa. Bropoii 3akon tepmoauHamuky. Kpyroseie npoueccel. Koadduuuent
NOJIC3HOTO NeHCTBHS TerioBoi MaluuHbl. [{ukn Kapuo. Tepmuyeckuii KIT/I.

Tema 2.4. PeanbHble ra3sl. TBepmoe u xKHIKOE COCTOSHUS

YpaBHeHue Ban-nep-Baanbca. BHyTpeHHSs dHeprius peaabHOro rasza. DKCIepH-
MEeHTaJlbHble H30TepMbl. Da3oBble NpespanleHHs. OTIHYHTENbHbIE YepThl KPHCTAl-
JTH4eCKoro coctosgHus. CtpoeHune xxuakoctei. [ToBepXHOCTHOE HATKEHHE.

Paznen 3. JiekTpoauHaMuKa

Tema 3.1. DnekTpocraTHka

3akoH coxpaHeHus 3apsana. 3akod Kysona. Dnekrpuueckoe mose. Hamps-
’KEHHOCTB d3JIeKTpuydeckoro nojs. [lorennuan. HanpsokeHHOCTs Kak rpajueHT
noreHuuana. Teopema Ocrtporpanackoro-I"aycca ajist 371€KTpHYECKOrO MONS B Ba-
Kyyme. [lonsipusauus auanexTpukoB. [Tonspu3oBaHHOCTB. DlleKTpHYecKoe cMe-
IIEHHE.

Tema 3.2. [IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TONIEe
IIpOBOJHHKH B DJIEKTPHYECKOM I10JIe. DIEKTPUYECKas eMKOCTh YeIHHEHHO-
ro MpoBoJHMKa. B3auMHas sjekTpuueckas eMKOCTb ABYX IPOBOJHHKOB. DHep-
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rug 3JeKTpuyeckoro noss. O0beMHas MJIOTHOCTh JHEPTHU 3JIEKTPHYECKOIO I10-
n4.Cujla ¥ IUIOTHOCTB DNIEKTpUYecKoro Toka. 3akoH OMa s ydacTka uenu. Pa-
0oTta ¥ MOIIHOCTH Toka. 3akoH [[xoyis-Jlenua. Passersnennsie uenu. [Tpasuna
Kupxroda.

Tema 3.3. MarautHoe nojie B BaKyyme

3akon buo-Casapa-Jlannaca. 3akoH Amnepa. BzauMonelicTeue napamieis-
HBIX TOKOB. MarHMTHOE nose ABMKYILErocs 3apsiia. 3aKoH MOJHOro Toka. Mar-
HUTHOE 1oJie coneHouza. ITorok MaruuTHOM uHaykuMu. Cuna Jlopenua. J{Buxe-
HHE 3apsOKEHHBIX YacTULl B MarHUTHOM mnoiie. Dddekt Xomna.

Tema 3.4. MaruuTHble CBOMCTBa BellecTBa

MarnuTHOe none B cpefax. MarHuTHbIH MoMmeHT. ['unoreza Amnepa. Hamaruu-
YeHHOCTh. OnbIT DiHIITeHHa-ne [[aaza. MaruuTHoe nose B BemiecTse. HanpsiokeH-
HOCTh MarHMTHOTO NoJisl. CBA3b MAarHUTHOHW MHAYKLMH C HANIPSYKEHHOCTBEO M Hamar-
HUYEHHOCTBIO.

Tema 3.5. DnextpomaruuTHas MHOYKIHS. Y paBHeHHss MakcBeiia

sIBnenHe seKTpoMarHWTHONW HMHAyKUMHU. 3axkoH Papanes. [Ipaswio Jlenia.
Ilpupona S/C unaykuuu. 3/1C MHAYKUMH B ABMKYIIMXCS MpoBoaHHKaX. CaMOMH-
Aykuusa. MHAyKTHUBHOCTH KOHTypa. DHeprus MarHuTHoro noss. O6beMHas IUIOT-
HOCTB SHEPTrUH MarHUTHOro noss. OcHOBbI Teopur MakcBesuia Uit 3JIEKTPOMArHHUT-
HOTO MoJist. YpaBHeHUs MakcBeia.

Pasnen 4. ®uzuka koJ1e0aHUH H BOJIH

Tema 4.1. KunemaTuka rapMOHHYECKHX KOJIeOaHHH

["'apMonunyeckre konebanusa. ["'apMOHHYECKHe OCHMIUIATOPHL. YpaBHEHHe rap-
MOHHYECKUX KosiebaHui. CnoxkeHue rapMoHHYecKHX koJiebanuii.CBoOOIHbBIE KOlle-
Oanus. DHeprus cBoOOIHBIX KojiebaHuWil. 3aTyxaroliue kojebanus. BeinyxaeHHbIe
KonebaHus.

Tema 4.2. BonHbl

YpaBHeHHe Oeryuiell BOJHbI. 3ByKOBbI€ BOJIHBI. DHEPrHsl yNpyrou BoIHBI -
ekt Jlonnepa. YpaBHenuss Makcpenia 6e3 HCTOUHHKOB. DlieKTpoMarHuTHele (DM)
BoJIHBL. CBolicTBa OM BonH. Bekrtop IMoitHTiHra. MHTeHcuBHOCT DM BOIHBI

Pasnen 5. BoaiHoBasi onTHKa

Tema 5.1. DnemeHTsl reoMeTpuueckoil onTHkU. MHTepdepenius ceeTa

[Tpununn @epma. 3aKOHBI OTPa)KEHMs W NpesloMJIeHHs cBeTa. LleHTprpoBanHas
ontuyeckas cucreMa. Tonkue nun3el. KorepentHele BonHbl. Onbit KOHra. Mutepde-
peHlMs cBeTa B TOHKMX IeHKax. Konsua Hetorona. [Ipumenenue uHTepdepeHiinu
CBETA.
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Tema 5.2. ludpakuus cBeta

Meron 30n ®penens. Judpakius OpeHens Ha oTBepcTHH, Ha aucke. Judpax-
uust PpayHrodepa Ha 1eTH, Ha AUPPAKLMOHHOM pemerke. J[Mdpakiuus peHTreHoB-
CKHMX JIyded Ha KpucTajule. Paspelaromas CriocOOHOCTb ONTHYECKHX YCTPOMCTB.
IIpuHuunel ronorpadumu.

Tema 5.3. B3aumoneiicTBue 3J1eKTPOMAarHUTHBIX BOJIH C BELLIECTBOM

JBoiiHoe nydenpenomiienre. 3akoH Maioca. [lonspuzanus npy najaesuu ceera
Ha JAWdNeKTpuK. 3akoH bprocrepa. MckyccTBeHHass onTvyYeckas aHH30TpO-
nus.Jlucnepcus ceera. [Tornouienue csera. PaccesiHue cBera.

Pazges 6. KBanToBan ¢pusuka

Tema 6.1. KBanToBas npupona usiydenus

CriexTp M3/y4yeHust abCONIOTHO YepHOro Teld. 3aKOHBI TEIUIOBOTO M3/ydeHHs.
®opmyna Penes — JlxuHca. I'mnotesa Ilnanka. PeHTreHoBcKHe CNeKTphbl. 3aKOHBI
BHelIHero ¢porosddexra. ['mnoreza DitHiuTeiiHa. CBsi3b KOPIYCKYISAPHBIX H BOJHO-
BBbIX CBOMCTB cBeTa. JlaBieHue cBeta. Dddekt Komnrona.

Tema 6.2. DneMeHTB KBAHTOBONH MEXaHHKH

Bonuel ne bpoiing. Onsit [leBuccona-/xepmepa. CooTHOLIEHHE HEONpe/ieNieH-
Hoctel I'eiizeHOepra. Bonnopas ¢ynkuus. Ypasuenue Ilpenunrepa. Yactuua B o1-
HOMEPHOH MOTEeHIHATbLHOH sIMe.

Paznen 7. Aromuas ¢u3suka

Tema 7.1. Teopus atoMa Bomopoa

JliHedyaTeiii ciekTp atoma Bojgopona. @opmyna Banbmepa. Mogenu aroma.
[Toctynatel bopa. Oneir ®panka-I'epia. Criektp u3inydeHus aroma Bogopoza no bo-
py. AToM BOIOpOJa B KBAaHTOBOM MeXaHHUKE.

Tema 7.2. AtoMHoe sipo

Monenu atomuoro snpa. SnepHbie cuibl. JlebekT Macchl M SHEpPrus CBA3M Spa.
EcTecTBeHHas painoakTHBHOCTb. 3aKOH paJHOAKTHBHOIO pacnaja. 3aKOHOMEPHOCTH
a- u [P-pacnana. MckyccTBeHHas paavoakTHBHOCTh. SlmepHble peakiuuu. SlnepHble
peakUHu NelieHHust U CHHTe3a. TepMosiiepHbli peakTop. SlnepHslii peakTop Ha Temo-
BBIX HEHTpoHax. Jlo3uMeTpuyeckue eIMHHULIbI.

5.4 llpakTHYeCKHEe 3aHATHSA
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No Tpynoém-
pa311:3na TeMaTuka npakTHYeCKUX 3aHATHIA KOCTb
(cemuHapoB) (4ach)
2 ceMecTp
1 ITP Nel Kunemartuka 2
1 I1P No2 J/IluHaMHKa MaTepHalIbHOH TOUKH 2
1 1P Ne3 Pabota u 3Heprus 2
1 [TP Ne4MexaHuka TBepIoro Teja 2
1 ITP Ne5 PensiTuBHCTCKast MeXaHHKa 2
2 ITP Ne6 IlepBblii 3akoH TepMoarHaMHuKH. Tero- 2
€MKOCTb
2 ITP Ne7 CraTHcTHYECKHE METOIBI B MOJIEKYJISp- 2
HO-KMHETHYECKOH TEOpHH. SIBNeHuUs nepeHoca
2 ITP Ne8 BTopo# 3akOH TepMOJIMHAMHKH. DHTPO- 2
nus. Kpyrosele nporeccol
2 [IP Ne9 PeasnbHbie ra3bl 2
Hroro 3a 2 cemectp 18
3 cemecTp
3 ITP Ne10 DnektpocTtaTuka 2
3 [1P Nell ITocTositHHBIH 3JIeKTPHYECKHH TOK 2
3 [IP Nel2-17 MaruuTtHOe noJe 2
3 [TP Nel3 DnekTpoMarHuTHasi HHIYKI[HS 2
- IIP Nel4AkycTuka 2
6 ITP Ne15 TennoBoe uznydenue 2
7 ITP Nel6 PannoakTHBHOCTB. SliepHble peakiuu 2
Htoro 3a 3 cemectp 14
Hroro no nucuuruivue 32
5.5 JlaGopaTopHblii npakTHKYM
Homep :l“py,uo-
E€MKOCTb
paznena Haumenosanue 1aGopaTopHbIX pador Cadid)
2 ceMecTp
1 JIP NelTeopus norpeiHocTeit (Hccaen0BaTenbeKui 2
METO/)
| JIP Ne2 (MccnenoBaTenbeckHii MeTo1, paboTa B MaibIX 2
rpynnax, auckyccus )l Ipocreiimme uaMepeHnus
1 JIP Ne3¥3mepeHue yckopeHus: CBOOOIHOIO MajeHHs ¢ 2
MOMOILBIO pubopa ATBya
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Howmep
paszena

HaumenoBaHue 1abopaTopHbIx pabor

Tpyno-
EMKOCTh
(yachr)

JIP Ned(MccnenoBatenbCckuii MeTo 1, paboTa B MajbIX
rpynnax, guckyccus) Onpenenenue koadduirenTa
BOCCTAHOBJIEHUS] U BPEMEHH COYIapeHHUsl YIPYTUX
11apOB

2

JIP Ne5(MccnenoBaTenbekuii MeTo 1, paboTa B MajbIx
rpymnmnax, guckyccus) OnpeneneHue eHTpa Macc (Gu-
3M4ECKOro MasgTHHUKA

JIP Ne6(HMccnenoBatensckuii Metoj1, paboTa B MajibiX
rpymnmnax, Juckyccus) OnpezeneHue MOMeHTa HHEp-
1M QU3MYECKOro MasiTHUKA

JIP Ne7 (MccnenoBatenbCckuii MeTo 1, paboTa B MajIbIx
rpynmnax, quckyccus) OnpeneneHie OTHOLICHHS Tell-
JTOEMKOCTH ra3a IpU MOCTOSTHHOM JIaBJIEHHH K Terio-
€MKOCTH I'a3a IpU IIOCTOSSHHOM 00beMe 0 METOTY
Knemana-Jlezopma

JIP Ne@(MccnenoBarenbckuii METO, paboTa B MabIX
rpynnax, guckyccus) OnpeneneHue JHHAMHYECKOM
BI3KOCTH aBHAIIHOHHOI'O Macjia

JIP Ne9(MccnenoBaTensckuid MeTo, paboTa B MajIbiX
rpynmnax, Juckyccusi) M3yuenue cBoicTB NOBepXHO-
CTH KUJIKOCTH

Hroro 3a 2 cemectp

18

3 cemecTp

3

JIP Nel0(MccnenoBarenbsckuii MeTon, pabota B Majbix
rpymnmnax, guckyccusi) Msmepenue yaenbHOro comnpo-
THUBJIEHHUS] TPOBOHMKA

JIP Nel1(MccnenoBarensckuit Mmetos, pabota B MaibIX
rpymnnax, Auckyccus) OnpeneneHue ropu3oHTaIBHOM
COCTaBJIAOLIEeH HANPSHKEHHOCTH MAarHUTHOTO TTOJIS
3emMiu

JIP Nel2(MccnenoBatensckuit MeTO, paboTa B MalbIX
rpymnmnax, fuckyccus) OnpeneneHue yaeabHOro 3apsaa
3JIEKTPOHA

JIP Nel3(MccnenoBaTensckuii MeTo1, paboTa B MaJbIX
rpynnax, auckyccus) Onpenenenue ko3hduurenTa
3aTyXaHHus U JOOPOTHOCTH KollebaTeIbHONH CHCTEMBI
GHU3HYECKOro MasiTHHKA

JIP Nel4(MccnenoBatenbCKuid MeTO, paboTa B MasbIxX
rpynnax, fuckyccus) McenenoBanue cBOHCTB CTOSYHX
371€KTPOMArHMTHBIX BOJIH
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Howmep “pr,uo-
E€MKOCTh
pazzaena HaumeHnoBanue 1abopaTopHbIX paboT
(4acel)
5 JIP Nel5(McenenoBarensckuit MeTo, pabota B Manbix 2
rpynnax, quckyccusi) Onpenenenue GoKyCHOTO pac-
CTOSIHUS JIUH3BI
3 JIP Nel6(HMccnenoBarenbckuii MeTon, paboTa B Mabix 4
rpynnax, JucKkyccus) MonenupoBaHue ONTHYECKUX
npuOOpPOB U onpeeNieHHe UX YBeJIHYeHHs
5 JIP Nel7(MccnenoBarensckuii MeTo, pabota B MaJibIX 2
rpynnax, Juckyccus) OnpezeieHHe pacCTOSHUS MeX-
Ay ensiMu B onbite KOHra
3 JIP Nel8(MccnenoBaTensckuit MeTos, pabota B MajbIX 2
rpynnax, nuckyccus) OnpeneneHue mocTOSHHOM qH-
(paKLIMOHHOM peleTKu
5 JIP Nel9(MccnenoBatenbckuii MeTol, paboTa B Mablx 2
rpynnax, iuckyccus) Onpenenesue paauyca KpUBH3-
HBI C MOMOLIBIO Konell HeroToHa
5 JIP Ne20(MccnenoBarensckuii MeTo 1, pabota B MaJibIX 2
rpynmnax, 1uckyccus) Mccnepopanue CBOWCTB MOJSAPHU-
30BaHHOI'O CBeTa
5 JIP Ne21 (MccnenoBarenbckuii MeTo, paboTa B Ma- 2
JBIX rpynnax, guckyccus) MccnenoBanue nucriepciu
ONTHYECKOIO CTeKJia
74 JIP Ne22 (MccnenoBarenbckuii MeTo1, pabora B Ma- 2
JBIX Ipymnnax, aMckyccus) OrnpenereHue sHEpruu
JIUCCOLIMALIMH IBYXPOMOBOKHUCIIOrO KaJlus
Hroro 3a 3cemectp 28
HMToro no pucumiuinae 46
5.6 CamocTtosiTeibHas padoTa
Howmep Tpyno-
TEMBbI TIUCLH- Bunpl camocTosATenbHON paboThl €MKOCTh
TUTUHBI (4acer)
lcemecTp
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Homep
TEMBI IUCLH-
TITUHBI

Bunsl camoctosTensHONH paboThl

Tpyno-
€MKOCTh
(4acwr)

H3y‘-leHHe TCOPETHUYECCKOro MaTe€puaia.

Kunemaruka nocrynarensHoro asuxeHus. Inockoe
nsrxeHne. CeKTopHasi CKOpocTh. 3akoHbl HeroTOHA.
3aKoH U3MEeHeHHs MOJTHOTO UMITYJbca. JIBHikeHHe Tesa
nepemeHHol macchl. Llentp macce [1,2].

KuHemaTHKa BpaliaTelbHOTO JBHKeHHsS. MOMEHT HUM-
nynabca. MoMeHT cunbl. MoMeHT uHepiinu. Teopema
['toiirenca-1lIrelinepa 3aKoH U3MEHEHHS MOMEHTA UM-
nyaeca. 'upockonsi [1,2].

HSY‘I&HHG TEOPETHUYCCKOI0 MaTepHraia.

Pabora. KuHeTnyeckasi aHeprus nocTynareabHoro u
BpauaTeabHOro aBwxeHus. Teopema Kénura. [loren-
L[HallbHas CHUJla U IIOTeHLHAIbHas SHeprus. 3aKOH H3-
MEHEHHs ITOTHOM MeXaHu4ecKoH sHepruu [1,2].

3aKOHBI COXPaHCHHA B MEXaHHKE. CBs13b 3aKOHOB CO-
XpaHCHHA ¢ CUMMETPHUSAMH IPOCTPAHCTBA H BPEMEHH
[1,2].

I/I3y‘-ICHI/I€ TEOPETHYECKOro MaTepuraia.

Heunnepuuanensie cucteMsl otcueTa. CUIBI HHEPLHH.
Cuna Kopuonuca [1,2].

JIBHIKEHHeE B I10JIe LIeHTPaJIbHOW CUIlbl. 3akoHbl Kere-
pa. Kocmuueckue ckopoctu [1,2].

CamocrosTenpHas paboTta 1o peeHuo 3aaa4[4]

21

Iloaroroska k 1abopatopHbIM pabotam[1,2]

12
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Homep Tpyno-
TEMbI TUCLIU- Bunel camoctositenibHON paboThl €MKOCTh
TUJTUHBI (4achr)
M3yuenue TeopeTnyeckoro Matepuarna.
Pacnpenenenne Makcgemna. Pacnipenenenue bonbima-
Ha. Onpenenenue Ilepperom uucna ABoraapo [1,6].
Cpennss 1uinHa cBoOOIHOTO Mpobera MoJIeKy 1 Healb-

) HOro rasa. sIBnenus nepenoca. Bsiskocts razos. Terio- 4
IIPOBOJHOCTH ra3oB. Juddysus B razax [1,6].

BTopoe Hauano tepmonuHamuku. Kpyroseie npoiiecchsi.
[{uxn Kapno. Hepasenctso Kiazuycal1,6].

OuTponus. CBOWCTBO 3HTPONUH. DHTPOIHUS H BEPOST-
HocTh. Teopema Hepncera [1,6].

M3ydeHue TeopeTHYECKOro MaTepHaa.

PeanbHble rasel. YpaBuenue Ban-nep-Baanbca. Dkcre-
pMMeHTalbHble U30TepMbl. [lepechllieHHbIH nap U me-

2 perpeTtas )UIKocTh [1,6]. 4
OTnu4YuTenbHBIE YePThl KPUCTAUIMYECKOTO COCTOSHHUS.
Du3zHYecKHe COCTOAHMUS KPUCTATUYECKHX PElIeTOK.
TennoeMkocTs KpucTawios. [1,6].

M3y4yeHune TeopeTHuecKoro Marepuana.
Ctpoenue xuaxocteil. [ToBepXHOCTHOE HATsSKEHHE.
JlaBiieHHe Mo U30rHYTOH MOBEPXHOCTHIO KHIKOCTH.

5 SlBneHus Ha rpaHulie )KUIKOCTH U TBepaoro rena. Ka- 4
NUJIsIpHBIE sBIEeHUS [ 1,6].
®da3oBble paBHOBECHS U NpeBpallieHus. MicnapeHnus u
KoHJeHcauus. [ iaBienune u kpucrannuzauus. [Iua-
rpaMma coctosHus [ 1,6].

) CamocTrosTenbHas paboTa Mo pellIeHH 0 THITOBbIX3a1a4 18
[4, 9]

2 ITonroroska k naboparopusiM padoTtam|1,6]

Hroro 3a 1 cemectp 81
2 ceMecTp
3 H3zy4eHHne TeopeTHyecKoro MaTepuana 3
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Homep Tpyno-
TEeMbI THCILIH- Bujel camocTosTenbHoli paboTh €MKOCTb
[JTAHBI (4achl)
OOwas xapakTepucTuka Teopuu MakcBenna i 3JeK-
TpoMarHuTHoro noss. Tok cmemtenus. [TonHas cucrema
ypaBHeHUH MakcBemia 1uisi 3J€KTPOMarHMTHOTO MOJIs
[1,3, 10].
3 CaMocTtosTenbHas paboTa 1o perieH!Io THIIOBBIX 3a- 10
nayf4, 11]
3 IlonroroBka k nabopaTopHbiM pabotam|[1,3] -
4 CamocrosTenbHas paboTa Mo pelieHH THIIOBIX 3a- 5
nayl4, 10]
4 [ToarotoBka k naboparopusiM padoTtam[1,2,3] 4
5 CamMocrosiTenbHas padoTa 1o pelueHuio 3aaayl4] 7
5 [ToaroroBka k naboparopabiM paboTtam[1,7] 9
5 CamocrosTenbHas paboTa 1o peleHHIO THIIOBBIX 3a- 5
pay[4]
H3yuyeHue TeopeTuieckoro Marepuana
- Knaccudukanus sneMeHTapHbIxX yacTuil. JlenToHsl. An- )
poHbl. Ksapku. IlepeHocunku QyHIaMeHTATBHBIX
B3aumMonekncTsuii [1,8, 12].
7 ITogroroska k naboparoptsiM pabotam|1,8] 2
. CamocrosTenbHasi paborta no penieHuro 3anaq[4] 2
Hroro 3a 3 cemectp 47
Wtoro no nucuumniuxe 128

5.7 KypcoBble paGoThl
KypcoBeie paboTs! (IpoeKThl) yueOHBIM IIaHOM He MPeTyCMOTpPEHE.

6 YueOHo-MeTOAHYecKOoe H HHPOPMALIHOHHOE olecrnevYeHHe AHCUHILIH-
HbI

a) OCHOBHas JUTepaTypa:
1. Tpopumona, T. U. Kypc ¢usuku [Tekcr]: y4e6. mocobue / T.M.Tpodumosa.-
M.:Akanemus, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonuvecTBo 3K3eMIIAPOB
50.
2. CuByxuH, /1.B. O6wmuii kypc ¢pusuku [Tekcr]: Yueb. nocobue ai1s By30B B 5-
™ T.T.1.Mexanuka./ JI.B. CuByxun- M..OU3MATJIUT, 2010.-560c.- ISBN 978-
3.9221-0225-7. — PexwuM poctyna: https://e.lanbook.com/book/2313. — 3arun. ¢ 3k-
paHa (naTta obparmenus: 15.06.2017).
3 CuByxuH, [1.B. O6muii kypc ¢puszuku [Tekct]: Yue6. mocobue s By30B B 5-
@ T.T.3.OnextpudecrBo./ JI.B. CuByxun—M..OUIMATIIUT, 2009.-656 c.

19




—ISBNO978-5-9221-0673-3. — Pexwum jocryna: https://e.lanbook.com/book/2317.
— 3ari. ¢ 3KpaHa (nara obpamenus: 15.06.2017).

6) nononHuTeNnpHAas TUTEpATypa:

4. Bonpkenwreiin, B.C. COopHuk 3amay mo ofmemy Kypcy —(HU3HMKH
[Texct]/B.C.BonbkenureiiH-C-I16:Crieunanstas nuteparypa, 1997. — 328 ¢. —
ISBN 5-86457-033-8. KonndecTBo 3K3eMIuisspos 80.

5. Jletnad, A.A. CrpaBoYHUK N0 (H3MKe sl MHKEHEPOB U CTYAEHTOB BY30B
[Tekcr]: cnpaBovnuk / A.A. [etnad, b.M.ABopckuii.- M: Beicu.mk. 2002. — 718 c.
— ISBN 978-5-488-01477-0. KonuuecTBo 5K3eMILISAPOB 1.

6. CuByxun, JI.B. O6muii kypce ¢pusuxu [Tekcr]: Yue6.mocobue 1is By30B B 5-TH
1.T.2. Tepmoagunamuka  H MOJIEKYJIIpHast ¢usuka.,  JI.B. CHUBYXHH—
M..OU3MATIJIMT, 2006. —544c. ISBN 978-5-9221-0601-5. — Pexum mocryna:
https://e.lanbook.com/book/2316. — 3aru1. ¢ 3kpana (naTta obpamenus: 15.06.2017).
7. Cuyxun, JI.B. O6wwmii kypc ¢usuxu [Tekct]: Yueb.nmocobue ais By30B B 5-TH
T.T.IVOnruka./ I.B. Cuyxus— M..@U3MATIJIUT, 2002.-792 ¢. . —ISBN 978-5-
9221-0228-1 . — Pexxum poctymna: https://e.lanbook.com/book/2314. — 3arn. ¢ 3k-
paHa (nata obpamenus: 15.06.2017).

8. CuByxuH, JI.B. O6mmii kypc ¢usuku [Tekcr]: Yue6.mocobue ais By3oB B 5-TH
T.T.5.AToMHas u spepHas ¢usnka./ J.B. CuByxun- M..OU3MATIIUT, 2002. —784
B —ISBN 978-5-9221-0230-3. — Pexxum JocTyna:
https://e.lanbook.com/book/2315. — 3aru. ¢ skpana (nata obpautenus: 15.06.2017).
9. Ocenenuuk, H).C.®du3uka.MoayabHbili Kype (U1 TEXHHYECKHX BY30B). Yueb-
Hoe nocobue 11 OakanaBpoB [DneKTpoHHBIH pecypc]: yuebuuk mus Byszos / FO.C.
Ocenenuuk, ILU. Camoiinenko, T.H.Tounnuaa— DnekTpoH. gan. — M.: KOpaiir,
2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — PexuM 10CTy-
na:https://biblio-online.ru/book/981CBDA0-1563-4065-9207-
D060AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov

B) NepeyeHb pecypcoB MHGOPMALMOHHO-TENEKOMMYHHKALIMOHHONH cetu «MH-
TEPHET»:
10. Matematikam.ru — oHIalH KaJbKYJSATOPBI [0 MaTeMaTHKe [DJIeKTPOHHBIMA
pecypc]/Pexum noctyna: http://matematikam.ru, cBoGomHblii (mata oOpanieHHs
01.12.2017).
11.  y(x).ru — mnocTtpoeHue rpapukoB GYHKUHH OHIAWH [DJIEKTPOHHBIH pe-
cypc]/Pexxum  pmoctyma:  http:/www.yotx.ru, cBoGomHBIH (mata  obpaiieHus
1. A2 2007 ),

r) mporpaMMHoe obecreyeHHe (JIMIEH3HOHHOE), 0a3bl NaHHBIX, HHGOPMALMOH-
HO-CIIPaBOYHBIE U TOUCKOBbIE CHCTEMBbI:
12, DnexkTpoHHo-OHO.IHOTeYHAs cHcTeMa H3aaTeabeTBa «Jlawb» [DnekTpoH-
HbIH pecypc] — Pexum noctyna: http://e.lanbook.com/, cBoboaubIii (nata obparie-
Hust: 01.12.2017).
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3. DaekTponHo-6ubinoTeuHasn cHcTema H3gaTeabeTsa «lOpaidT» [DnekTpos-
HbIi pecypc] — Pexum moctyna: https://biblio-online.ru, cBo6oaHslit (1ata obparie-
Hus: 01.12.2017).

7 MaTepHa/ibHO-TeXHHYECKOe o0ecnedyeHHe JHCUHIIHHBI

MarepuansHo-TexHHYecKoe obecrieyeHue yuebHOro npoLecca BKIIOYaeT B
ce0s:

-~ CleLHaIi3UPOBaHHbIE JTaDOpaTOpHbIe MOMEIIeHUs Kadeapsl PU3NKH
M XMMHH C COOTBETCTBYIOILIMM 00OpynoBaHHeM, Npubopamu, 1abopaTOpHBIMH
YCTaHOBKaMH, BKJIOYalOUIHe 1abopaTtopuio (U3MKH, TabOpaTOPHIO ONTHKH, Ja-
bopatopuro 31eKTpHYecTBa U MarHeTusma (ayn. 422, 433, 437);

- MYJIbTHMEIHHHBIA IIPOEKTOP U IKPaH;

- JMUEH3HOHHOeNporpaMmMHoeobecniedenne: Microsoft Windows 7
Professional, Microsoft Windows Office Standard 2007).

8 O6pasoBaTe/ibHbIe H HH(POPMAUHOHHBIE TEXHOJIOIHH

B npouecce npenojgaBaHusa JUCHHIUIHHBL «DHU3HKa» UCIIONB3YIOTCS KIACCH-
deckre (OpMbI M MeTOIbl 00yUeHHs: BXOJHOH KOHTPOIIb, JIEKIHH, MPaKTHYeCKHe
3aHSTHs, JJabopaTopHele paboThI, cCaMOCTOsATENbHAs paboTa CTYIeHTOB.

BxoaHO¥ KOHTPOJIBNPOBOAUTCS B OpPME YCTHBIX ONPOCOB C LENBK) OLEeHH-
BaHHs OCTAaTOYHBIX 3HAHWH IO paHee W3yYEHHBIM AUCLHUILUIMHAM HIIH pa3jeliaM
H3y4yaeMOH JUCUMITIIUHBI.

TpaguuuonHas nexuus coOCTaBIsSeT OCHOBY TEOPETHYECKOro OOYYeHHS B
paMKax AMCLMILIMHEI M HallpaBJieHa Ha CUCTEMaTH3HPOBAaHHOE HM3II0KEHUE HAKO-
NJIEHHBIX U aKTYallbHbIX Hay4YHBIX 3HAHMH. Jlekuus npeqHazHauyeHa 1Sl pacKphbl-
THS COCTOSIHUSA U TNEPCIIEKTHB €CTECTBEHHBIX HAYK B COBPEMEHHBIX ycioBusx. Ha
JIeKIUH KOHLEHTPHPYETCsS BHMMaHHE OOyHaloOIIMXCSd Ha HauboJiee CIIOXKHBIX U
Y3JI0BBIX BONPOCAX, CTUMYJIMPYETCs UX aKTUBHAs TI03HABATEIbHASA JEATEILHOCTb.

Beayimum MeTOIOM B JIEKIMH BBICTYNaeT YCTHOE M3JIOXKEHHE y4eOHOro Ma-
TepHasa, KOTOPBIH COMPOBOX/AETCS OJHOBPEMEHHOH NeMOHCTpaluel cnaiiios,
Co3zaHHBIX B cpele PowerPoint, npy Heo6X0AUMOCTH NPUBIEKAIOTCA OTKPHITHIE
MHTepHeT-pecypchl, a  TakkKe  JIEMOHCTPAllMOHHBIE W HAIISIHO-
HILIIOCTPALMOHHBIE MaTePHAJIBI.

[lpakTHyeckre 3aHATHS MO AUCUMIUIMHE MPOBOAATCS B COOTBETCTBHH C
y4eOHO-TeMaTHYeCKUM IUTAHOM [0 OTHENbHBIM IpynnaM. Llenb npakTuueckux
3aHATHH — 3aKPENUTh TEOPEeTHYECKHe 3HAHUS, MONyYeHHBIe 00yYaloIUMUCs Ha
NIEKLHUAX U B pe3ysibTaTe CaMOCTOATENIBHOTO H3YyYEHUs COOTBETCTBYIOLIMX pasjie-
JIOB PEKOMEHAYEMOH JIUTEPaTyphbl, a TAKKe NMPHOOPECTH MPAKTHYECKHE HABBIKH
pewieHus 3amad. [Ipaktuyeckoe 3aHsATHE NpejHa3HavyeHO i Oolee rITy6oKOro
OCBO€HHS M aHallM3a TeM, U3y4aeMbIX B paMKaxX JAaHHON JMCLIUIIMHBIL.
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['naBHOM 1ieJIbIO IPAKTHYECKOTO 3a/laHKsl ABISETCS MHAMBHIYATbHAs, PAK-
THYecKas paboTa KaXIoro CTy/eHTa, HalpaBleHHas Ha (QOPMMPOBAHHE Y HEro
KOMIIETeHLIHH, OIIpEeIENIeHHBIX B paMKaX JHCLUIUIMHBI «DU3HKa.

Jlaboparopuas pabota - 370 MeToj 00y4eHuUs, PU KOTOPOM CTYAEHTbI MO
PYKOBOICTBOM IIPEIOAABATENIS U 110 3apaHee HAMEYEHHOMY IUIaHy IIPOAENBIBAIOT
OTBITHI MJTH BBEINOJIHAIOT ONpeJe/ieHHbIE IPaKTHYECKHUe 3aIaHusl M B IIPOLIECCE MX
BOCIIPHHMMAIOT H OCMBICITHBAIOT HOBBIH y4eOHBIH MaTepHal.

CamocrosTenbHas pabota CTy/JeHTa SABISETCS COCTABHOM YacTbIO yueGHOIA
pabotel. Ee ocHOBHOM LieNbl0 sBiseTcs pOPMHUPOBAHHE HABBIKA CAMOCTOSITEIIb-
HOTO NMPHOOpPETEHHs! 3HAHUH MO HEKOTOPBIM He 0COGO CIIOXKHEIM BOIPOCAM TEO-
PETHYECKOro Kypca, 3aKperuieHHe W yriyOJieHHWe TMONy4YeHHBIX 3HAHUH, camo-
CTOATeNbHast padoTa CO CNPaBOYHMKAMM, IEPHOAMYECKMMH H3JAHUAMH U Hayd-
HO-TIOTYJIAPHOU JIMTEPATYPOH, B TOM YHCJIE HAXOASIMMHCS B IITOOATBHBIX KOM-
NBIOTEPHBIX ceTsX. CaMocrosATenbHas paboTa MoJpasyMeBaeT BHIMOJHEHHE
y4eOHBIX 3aJJaHHH.

Y4eOHBIM IIaHOM MpefycMOTpeHo 42 yaca JUIS TPOBEIeHHs MHTEPAKTHBHBIX
3aHATHH.

MHTepakTHBHbIE 3aHATHS IPOBOSTCS BO BPeMs J1abOpaTOPHBIX 3aHSTHIl BBHIE
JCKYCCHH, pabOTbl B MaJbIX Ipynnax B GopMe MeTOAa pa3BUBAIOLIEiics Koomepa-
LHUHH UCCIIEA0BATENLCKOTO METO/IA:

JIP Ne 1 Teopwus norperiHocTei

JIP Ne2 Ilpocreiiine usmepenus;

JIP Ne4 Onpenesnenue koo dpuiienTa BOCCTAHOBIIEHUS U BpEMEHH COYIapeHHUs
YIIPYTUX IapOB;

JIP No5 Onpenenenue ueHtpa Macc pU3MI€CKOro MasiTHUKA;

JIP Ne6 Onpenenenure MoMeHTa HHepLMH GH3HUECKOrO MasSTHHUKA,

JIP Ne7 Onipeieniennie OTHOILCHHS! TEIIOEMKOCTH Ia3a MPH MOCTOSHHOM JaBJIeHHH
K TEIUIOEMKOCTH ra3a IpH MOCTOSHHOM 00beMe 1o Metony Kiemana-/lezopma;
JIP Ne8 Onpenenenue 1MHaMHYeCKOM BI3KOCTH aBHALMOHHOTO MACJIA;

JIP Ne9 Mzydenue cBOHCTB MOBEPXHOCTH JKUIKOCTH,

JIP Nel0 M3mepenne ynensHOro CONPOTHBIEHHS POBOIHHUKA;

JIP Nel1 Onpenenenve ropu3oHTanbHO# cOCTaBAIOLIEH HAIPKEHHOCTH Mar-
HHUTHOTIO 110J15 3eMIIH;

JIP Nel2 Onpenenenue yaenbHOro 3apsjia 31eKTpOHa;

JIP Ne13 Ornpenenenue ko> duimenta 3aTyxanus 1 100pOTHOCTH KoeGaTeNbHOl
CHCTEMBI (PU3HUECKOTO MasATHHKA;

JIP Nel4 HccnienoBaHue CBOHCTB CTOSYHX 3JIEKTPOMAarHUTHAIX BOJIH;

JIP Ne15 Onpenenenue OKyCHOTO pacCTOSHUS JTHH3EIL,

JIP Ne16 MonenupoBanue onTHYeCKHX NPUOOPOB H OMpeeeHHe KX YBEIIHYEHHUS;
JIP Nel7 Onpenenenue paccTossHUst MeXIy LIENSAMH B onbite FOHra;

JIP Nel8 Onpenenenue nocTosiHHOM AU(PaKIMOHHOMN PeLIeTKH;

JIP Ne19 Onpenenenue panuyca KpHBH3HbI ¢ TIOMOIIBIO Kostell HbroToHa;

JIP Ne20 MccnenoBaHne CBOMCTB MOJISPH30BAHHOTO CBETA;

JIP Ne21 HccnenoBaHHe IUCIepCHH ONTHYECKOTO CTEKIIA;
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JIP Ne22 Onpenenenue SHEpruy JUCCOLMAIIMN JBYXPOMOBOKUCIIONO KaIlHs.
Huckyceus npeactasnseT coboit myOmuyHoe o0cyKaeHHE UK CBOOOHBIN Bep-
OasbHBIH OOMEH 3HAaHHAMH, CYXACHHUIMH, HIESIMH WM MHEHUSIMH 10 TTOBOJY KaKO-
ro-mbo cnopHoro Bonpoca, npobnemsl. Ee cyniecTBeHHbIMM YepTaMy ABISAIOTCS CO-
YeTaHHE B3aHMOIOIIONHAIOLIEro 11aaora i 00Cyxk1eHHusA-criopa, CTOIIKHOBEHHE pa3-
JUYHBIX TOYEK 3peHus, no3uuMii. I1o cpaBHeHHUIO ¢ pacnpocTpaHeHHOM B 06yYeHUH
JIeKIIUOHHO-CEMHHAPCKOH (opMOii 00ydeHHs: TUCKYCCHS HMEET Pl IIPEHMYLECTB:
- Jluckyccus obecneynBaeT akTHBHOE, TTyGOKOE, INYHOCTHOE YCBOEGHHE 3HAHMIA.
AKTHBHO€, 3aMHTEPECOBAHHOE, YMOIIHOHATILHOE 00CYXKIECHHE BEIET K OCMBICICHHO-
MY YCBOCHHIO HOBBIX 3HAHMH, MOXET 3aCTaBUTh YeJIOBEKa 3a/lyMaThCs, H3MEHHUTh
WJIM NIEPECMOTPETh CBOM YCTAHOBKH.
- Bo BpeMs IMCKYCCHH OCYLLECTBIISAETCS aKTHBHOE B3aUMOIECTBHE 00YYarOLIHXCS.

- Obpatnas cBA3b ¢ o0yvaroumMucs. Jluckyccus obecrneyrpaeT BUIEHHE TOTO, Ha-
CKOJIBKO XOpOILIO IpyIina MOHUMAET 00Cyxk1aeMble BOIIPOCHI, U He TpeOyeT npuMe-
HeHHUs 0osiee HOpMalIbHBIX METOHOB OLIEHKH.

Pabota B ManbIX rpynmnax — 3T0 0JiHa U3 CaMbIX IOIYJISPHBIX CTPATErHi, TaK
KaK OHa JaeT BceM 00yJaroluMcst (B TOM YUCIIe U CTECHUTEILHBIM ) BO3MOXKHOCTh
Y4YacTBOBATh B paboTe, NPAaKTHKOBATh HABBIKH COTPYAHUYECTBA, MEXKITUIHOCTHOTO
o01IeHHs (B YaCTHOCTH, yMEHHE aKTUBHO CJIyLIaTh, BIPabaThIBATE 00IEE MHCHHE,
paspelarh BOZHMKAIOLIME Pa3HOTIACHs ), KOTOpas pealiu3yercs B TEXHOJIOTHH MeTO-
Jla pa3BUBAIOLLENCS KOONIEPALMH U UCCIIEI0BATEIECKOIO METO/A.

[Ipu opranu3sanuu rpynnoBoi paboTsl, IpenoaaBaTelis 0JKeH 00paTHTh
BHHMaHHUE Ha CIIeYIOIIHEe ee acleKThl:
- HY)KHO yOeIuThCs, YTO ydaluecs o0NagaloT 3HaHHAMH U YMEHMIMH, HEOOXOIH-
MBIMH JUIsl BBITIOJTHEHUS IPYTINOBOro 3aaanus. HexBarka 3HaHHii 04eHb CKOPO JacT O
cebe 3HaTh — yJalluecs He CTaHyT NPUIIAraTh YCHIIMI JUIs BHITOMHEHUS 3aJaHHS;
- HaJI0 CTaparhCs ClleaTh CBOH HHCTPYKIIMM MaKCHMAIIbHO YeTKHUMH. ManoBeposT-
HO, YTO IpyMnia CMOXeT BOCIIPUHATH Oosiee OTHOH WIIH BYX, JaKe O4eHb YETKHX,
MHCTPYKLHH 32 OJIMH pa3, 0O3TOMY HaJ0 3alUChIBATH HHCTPYKIIUK Ha JOCKe H (MIIH)
KapTOYKax;
- HaJ10 MPeA0CTaBIATh IPYIIIE JOCTATOYHO BPEMEHH Ha BBIMOJHEHHE 3a/1aHHUS.

B ocHOBe HcceoBaTenbeKoro MeTozia JISKHT NpoblieMHoe 00ydeHHe, Hanpas-
JIEHHOE Ha Pa3BUTHE AKTHUBHOCTH, OTBETCTBEHHOCTH U CAMOCTOSTENBHOCTH B ITPUHSI-
THH pelueHud. Mccnenosatenbekas ¢popMa NpoBeieHNs 3aHATHI TIPEANOIaraer: o3-
HaKOMJIEHHE ¢ OOJIaCThIO W COZEP)KaHHEM IPEIMETHOr0 HMCCIef0BaHHs, (OPMYIIH-
pOBKa LleJled M 3a1a4 MCClieoBaHus, cOOp JaHHbIX 00 H3yyaeMoM O0BeKTe, MpoBe-
JACHHE HMCCIIEeI0OBaHus (BbIIEIeHHE M3ydaeMbIX (aKTOpPOB, BbIJBHUIKEHHE THIIOTE3BI,
MO/Ie/IHPOBaHue), OOBACHEHUE TIOJNYYEHHBIX MAaHHBIX, (OPMYIMPOBKA BBHIBOJOB,
oopMieHHe pe3yIbTaToB paboTHI.

9 ®oHI OUEHOYHBIX CPeICTB /s NMPOBeIeHHs] TEKYIIero KOHTPOIs yc-
NeBAeMOCTH H MPOMEXKYTOYHOH ATTeCTAUHH MO HTOraM OCBOEHHS JAHCLHII-
JIHHBI
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YPpOoBeHb U KayeCTBO 3HaHHH OOYYAIOIIHUXCS OLEHMBAETCS MO Pe3y/bTaTam
TEKYILEr0 KOHTPOJIA YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTeCTALMU MO0 MTOram
OCBOE€HHMS QUCLMIUIMHBI B BHJIE 3a4€Ta C OLEHKOH (BO BTOPOM CeMecTpe) M 3K3a-
MeHa (B TPETheM ceMecTpe).

Texyuiuii KOHTPONL BKIIOYAET B CeOS3AIUTY BBITIOJHEHHOTO MPAKTHYECKO-
IO 3a/IaHUs H 3alIMTY 1a00paTOpHOi paGoTEhI.

3alyTa BBINOIHEHHBIH CAMOCTOSATENBHO BBIIIOIHEHHBIXTHIIOBBIX 3aa4IIPo-
BOZIMTCS ISt IPOBEPKH CIIOCOOHOCTH UCTIONB30BATH 3aKOHBI (DU3MKH NPH aHANIH3e
YCIIOBUSL M peLIEHHUS 3a/la4yH, a TAaK)Ke€ YMEHHUs MPUMEHATH MaTeMaTHudecKue Me-
TOJBI JJIA ONUCAHHUS (PU3UIECKUX SIBJICHUI.

3awmTa n1abopaTopHOi paboThI MPOBOAMTCS /I BBIABIEHHS CHOPMHUPOBAH-
HOCTH HaBBbIKOB 3KCIUTyaTallud NpUOOpoB U 000pyNOBaHHS U NMPOBeAeHUS (HU3HU-
YECKOro 3KCMEPUMEHTA, a TAKXKe YMEHHS NPOBOAUTH CTATUCTUYECKYIO 00paboTKy
pe3yJbTaTOB IKCIEPUMEHTA.

[IpoMexyTouHas aTTecTalusi O UTOraM OCBOEHHA JMCLMIUIUHB IPOBOINT-
C4 B BUJIC 3ayeTa C OLEHKOH BO2-M CeMecTpe M dK3aMeHa B 3-M ceMecTpe.

3ayeT ¢ OUEHKOH MO3BOJISIET OLIEHUTh YPOBEHb OCBOCHHS KOMIIETEHLIMH 3a
NIEPBBIN NIepHO 00YUEHHUS.

DK3aMeH npeanoNaraeT OTBET HA TEOPETHYECKHEe BOIPOCH OMIIETa U3 Iie-
pe4Hsa BOIPOCOB, BBIHECEHHBIX Ha K3aMeH 1o BceMy Kypcy. K MoMmeHTy cpaun
5K3aMeHa JOJKHBI OBITH G1aronosyyHo NpoiiaeHsl npeablayline GopMbl KOH-
TPOJISL.

Metoanka GopMHpOBaHHS pe3yJbTHPYIOLIEH OLEHKH B 06S3aTeNbHOM MO-
pslIKe YYUThIBACT aKTHBHOCTH CTYJIEHTOB Ha 3aHATHSAX, MOCEIIAEMOCTh 3aHATHUH,
OLEHKH 3a 3alIUTy JIaDOpaTOPHBIX (MPAaKTHYECKHX) pabOT, BHIMOJIHEHHE CaMo-
CTOATENBHBIX 3aaHUH.

9.1. banibHO-peHTHHIOBas CHCTEMA OLEHKH TEKYUIero KOHTPOJIS ycie-
BAE€MOCTH H 3HAHHH H NPOMEKYTOYHOH ATTECTALHH CTYAEHTOB

Ob1mas Tpy10eMKOCTh OCBOEHHS MUCLMIUIMHBI 288 yaca; 83.e.

Bz ©TOroBoro KOHTpOJIs — 3a4eT ¢ OLEHKOI, sk3ameH (2,3 cemecTp)
Meronuka oueHKku TeKyllel ycrieBaeMOCTH CTyIeHTOB NpuBeeHa B . 9.2. Ilkana
OLICHMBAHUS NIPU NTPOMEKYTOYHOM aTTecTallMy MpUBeIeHa B I1. 9.5

2-0ii cemecTp:

Pasnen (tema) / Bun y4eOHbIx 3aus- | KonuuectBo  6Gau-
Ne THH JI0B Cpoxk [Tpum.
n/n (OLeHOYHBIX 33JaHHI),MO3BOIAIIHX | MUHHM. | Makc. KOHTpO.JIs
CTYAEHTY NpPOJAEMOHCTPHPOBATL J0c- | (IOpOr. (nmopsiako-
THIHYTBIH YpOBeHb CHOPMHPOBAHHO- | 3H.) BBIH  HO-
CTH KOMIETeHUHH Mep Hele-
JH ¢ Haya-
Ja  ceMe-
CTpa)
I. Oobs13aresibHBbIE BHABI 3AHATHII
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No
n/m

Pasnea (tema) / Bun y4ueOubIX 3aHs-
THI

(OLEHOYHBIX 3a/1aHHI ),I103BOJISTIONIHX
CTYAEHTY IPOJEMOHCTPHPOBATH [10C-
THTHYTBIH YpOBeHb ¢(hOPMHPOBAHHO-
CTH KOMITeTeHL Uil

KoauuecrBo

JOB

oaJ-

MHHHM.
(rmopor.
3H.)

MaKc.

Cpok

KOHTPOJIA
(nopsako-
BBIH  HO-
Mep Heje-
T ¢ Haya-
7a  ceme-
crTpa)

[Tpum.

[m—y

Paznen (Tema) 1. ®@u3HyecKkHe OCHOBBI
MeXaHHKH

AyoumopHsie 3anamus

Jlaboparopnas pabora Nol-3amura

JlabopatopHnas pabora Ne2-3amura

Jlabopatopnas pabota Ne3-3anpira

JlabopaTtopHas pabora Ned-3aimura

Jlaboparopnas pabota NeS-3aiura

JlabopatopHas pabora Ne6-3amuta

[TpakTiy. 3ausTHe Nel

IIpaxTuy. 3ansiTHE No2

ITpakTuy. 3ausTHe No3

ITpakTnu. 3ansTue Ned

9050|9020 |30 |Ln| s Lo || = I

ITpakTHy. 3ansTre Ne5

OO (O[NNI

el e N R R R VS T RUS R R USH EOSE RUS ] R OS]

O~ | O |t | i [ i [0 | OV | DO
N O

el e b o ol ol ol ol ol ol o e
B0 | et [t | ot | [ ot | o [ [ s | | e | [

Camocmoamenvhan paboma cmyoeH-
ma
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M3yuenne TeOpeTHYECKOrO MaTepHaa

2x3=6*

2x3=6

12.2.

Perenue 3amau

1x8=8**

1x10=10

Hroro d6asioB no pazneay (teme) Nel

26

39

Pasnen (tema) 2. MosiekyisipHast pusu-
Ka H TepMOJHHAMHKA

2.4

Ayoumopnsie 3anamun

dadels

JIaboparopnas pabora Ne7-3ammuTa

14

2:1.2.

Jlaboparophnas pabota Ne8-3amura

16

2.1.3.

Jlaboparopuas pabota Ne9-3ammra

18

2.1.4.

[IpaxTHueckoe 3ansTHe Ne6

11

2.1.5.

ITpakTHyeckoe 3aHaTHE No7

13

2.1.6.

[TpakTHyeckoe 3ansTHe Ne8

I3

2.1.7.

IIpakTuyeckoe 3ansaTue Ne9

OIS (DO

et | (e | ||| S

17

2.2,

Camocmoamensnaa paboma cmyoen-
ma

Hudsls

I/I?:Y'—IEHHQ TEOPETHYCCKOro MaT¢pHalia

2x3=6

2x3=6

10-18

2.2

Peurenue 3anay

1x7=7

1x9=9

10-18

Hroro 6aui0B nmo pasnenay (reme) No2

17

31

TTocemenue 3agaTril

1-18

CBOEBPEMEHHOCTh BBITIOJIHEHHS 3aj1a-
HHUH

1-18

Hroro mo ods3arebHBIM BHIaM 3a-
HATHH

45

70

3a4€T ¢ OLEHKOM

15

30
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Pasnen (tema) / Bua yueonsix 3ans- | Koanuecreo  6ag-
Ne THI JI0B Cpok [Tpum.
n/n (OueHOYHBIX 3a1aHMII),103BOJISIOIHX | MHHHM. Makc. KOHTpO.JI
CTYJAEHTY MNPOJEMOHCTPHPOBATHL J0c- | (TIOpOT. (mopsako-
THTHYTBIH YpoBeHb CHOPMHPOBAHHO- | 3H.) BRI  HO-
CTH KOMITeTeHLMH Mep Hene-
JM C Haya-
Ja  ceme-
cTpa)
Hroro 3a 2 cemectp 60 100
* UTMxTT=FT,

rie MTM — 6anbl 3a H3ydeHHe TEOPEeTHYECKOrO MaTePHaIa B COOTBETCTBHH C METOTHKOI BbI-
crasieHus 6amoB (1. 9.2), TT — KonM4ecTBO TEOPETHYECKHX TEM B pasjese A1 CaMOCTOs-
TENIBHOTO H3yyeHus (1. 5.6), BT — 6aibl, noaydeHHbIE 3a CAMOCTOATENBHOE H3YYEHHE TEOpe-
THYECKOI'0 MaTepHasa B JaHHOM pasjene (1. 5.6).

**) 1 x]13=53
rae /I3 — xonyecTBo 6710K0B 3a1a4 B pasjene /s caMOCTOSTENBHOTO pelleH s 3aaay (1n. 5.6),
b3 - Gasuiel, nonyueHHbIe 3a CaMOCTOATENBHOE PellieHHe 3a/1a4 B TaHHOM pasjene (11. 5.6).

IlepeBon 6an10B 6a/ILHO-PEHTHHIOBOMH CHCTEMBI B OLEHKY 10 5-TH GaibHOM «aKaje-
MHYECKOH» HIKaJie

Kosm4ecTBo 6aji108 no BPC Ouenka (o 5-tu Oa/LNIbHOM
«aKaJeMHYeCKO» HIKaJie)

90 u Gonee 5 - «OTIIHYHOY»

70=89 4 - «xoporo»

60+69 3 - «YIOBIETBOPHUTENILHO

MmeHee 60 2 - «HEYIOBJIETBOPUTEJILHON

3-uii cemecTp:

Paznen (rema) / Bua yueounix zauatuii | Konrnuecrso  6au-
Ne (OLEHOYHBIX  32AHHIA),I103BO/ISIONIHX | JIOB Cpok [Tpum.
n/n CTYAEHTY MNPOJAeMOHCTPHPOBAThL Joc- | (M3 00lLIero pacyera | KOHTPOJIst
THIHYTBIH ypoBeHb cpopmuposanroctd | 100 6ansos (nopsaxo-
KOMIeTeHLHH Ha JMCLHIUIHHY) BRI  HO-
MHHHM. | MakCHM. | Mep HeJe-
(ropor. JIM ¢ Haya-
3H.) ma  ceMe-
CTpa)
3. Paznen (tema) 3. DuiekTpuyecTtBo W Mar-
HETH3M
3.d. Ayoumoprnsie 3auamun
3.1.1. | JlabopatopHas pabora Nel0-3aumTa 2 3 1
JIabopatopHas paborta Nel 1-3auura 2 3 2
3.1.2. | JlabopaTopHas pabora Nol2-3ammTa 2 3 3
3.1.4. | ITpaktHueckoe 3aHsaTHe Nol( 0 1 2




3.1.5. | Ilpaktuyeckoe 3aHstue Nell 0 1 -
3.1.6. | Ilpaktuueckoe 3anstue Nel2 0 1 6
3.1.7. | Ilpaktuueckoe 3aHaTHe Nel3 1 8
3.2. CamocmoamenvHaa paboma cmyoenma
3.2.1. | M3yyeHHe TeOpeTHYECKOIO MaTepHaa 2x1=2 2x%l=2 1-8
3.2.2. | Peuienue 3anay 1x5=5 1x7=7 1-8
Hroro 6annoB no pazaenry (teme) Ne3 | 13 22
4. Paznen 4. @uzuka kosiedaHHil H BOJTH
4.1. AyoumopHnsie 3anamun
4.1.1. | JJaboparopnas pabora Nel3-3ammra 2 3 4
4.1.2. | JlaboparopHas pabora Nel4-3amura 2 3 5
4.1.3. | Ilpaktiyeckoe 3anatus Nel 0 1 10
4.2. CamocmoamensHasa paboma cmyoeHma
4.2.1. | M3yyeHHe TeOpEeTHYECKOT0 MaTepHaa - - 4-10
4.2.2. | Pemenue 3agayu 1 x2=2 1%3=3 4-10
Hroro 6anoB no pazaexy Ned 6 10
5. Paznen S. Onruka
5.1 AyoumopHnuie 3anamun
5.1.1. | Jlaboparopnas paborta Nel5-3amuTa 2 3 6
5.1.2. | JlabopaTtophas pabora Nel6-3amura 2 3 8
5.1.3. | JlaboparopHas pabora Nel7-3amura 2 3 9
5.1.4. | JlaboparopHas pabora Nel8-3amuTa 2 3 10
5.1.5. | JlabopatopHas pabora Nel9-3ammuTra 2 5 11
5.1.6. | Jlabopatopnas pabota Ne20-3ammTa 2 3 12
5.1.7. | JlabopatopHas pabora Ne21-3aumra 2 3 13
5.2 CamocmoamenvHasa paboma cmyoenma
5.2.1. | M3yyenue TeopeTHyeckoro MartepHana - - 6-12
5.2.2. | Pemenne 3ana4 1x5=5 1x6=6 6-12
Hroro 6ana0B no pazaeay NeS 19 27
6. Pa3nen 6. KanroBas ¢uzuka
6.1 Ayoumopnsie 3anamun
6.1.1. | Ilpakr. 3ausiTHe Ne9 0 1 12
6.2 CamocmoamensHasa paboma cmyoeHma
6.2.1. | M3ydeHue TeopeTHYeCKOro MaTepHana - - 10-14
6.2.2. | Pemenue 3anau Ix1=1 1x2=2 10-14
Hroro 6an10B no pasaery Neb 1 3
. Paznen 7. AtomHas H siiepHas QU3HKA
v Ayoumopnbsie 3anamus
7.1.1. | JlaboparopHas paborta Ne22-3amuTta 2 3 14
7.1.2. | Ilpakr. 3ansiTHe Nel2 0 1 14
7.2, CamocmoamensHaa paboma cmyoenma
7.2.1. | M3yueHHe TeOpEeTHYECKOr0 MaTepHana 2%} =2 2x]=2 12-14
7.2.2. | Pemenue 3amau Ix2=2 1x2=2 12-14
Hroro 6anaos no pasaeay Ne7 6 8
ITocemenue 3aHaTHi - -1 -
CBOEBpEMEHHOCTH BBINOJIHEHH 3alaHul | - -2 -
I/IT?ro no o0sA3aTeIbHLIM BHAAM 3aHHA- 45 70
THd
IK3aMeH 15 30
Hroro 3a 3 cemecTp 60 100
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Hroro no aucuuninne 120 200
II. IlpemMuaibHbIe BUABI IEATE/ILHOCTH
(17151 ydera npH onpee/IeHHH PelTHH-
ra)
L. Hayuynple nyOIHKaIuu o TeMe JHCIHUII- 7
JIUHBI
2 VYyactie B KOH(EPEHIMAX M0 TEME IMUCIIHII- 7
JTHHBI
3. YyacTie B IpeIMETHOH OTUMIIHAE 6
MTOro JOMOJHHTENILHO NPEMHATLHBIX 20
0aL10B
Bceero no aucumniinge (s peiTHHra) 220

ITepeBoa 6an10B GANILHO-PEHTHHIOBOI CHCTEMBI B OLEHKY 10 5-TH 0aJJILHON «aKaje-
MHYeCKOI» mKaJje

Kosmyecrso 6as108 no bPC Ouenka (mo 5-Tn OasIbHOR
«aKaJleMH4eCKoiD mIKaJie)

90 u Gonee 5 - «OTIHYHO»

70+89 4 - «xopouio»

60+69 3 - «yIOBIETBOPUTEIIHLHOY

MeHee 60 2 - «HEYJIOBIIETBOPHTENILHO»

9.2 MertoaHueckHe PpeKOMEHJAAUHH IO TMPOBEAEHHIO  TPOLEaYPbI
OLlCHHBAHHS 3HAHHWH, YMeHHHi H HaBBLIKOB H (HJH) ONBITA [esiTeJIbHOCTH,
XapaKTepPH3YIOUHX 3Tanbl fOPMHPOBAHHSA KOMIETEHIHIA.

OneHka TeKylleld ycrieBaeMOCTH CTyAEeHTa POBOJAUTCS B 3aBUCUMOCTH OT BHJA
y4eOHOH paboThI:

CamocmoamenvHas npopabomka meopemuiecko20 Mamepuala OYeHUBAemcs:
2 OannaszaciyXuBaeT CTyIEeHT, eclid

- UIMeeT KOHCIIEKT 10 TeMe TEOPEeTHYECKOro MaTepHala;

- IIPH U3Y4YEHUHU TEOPETUYECKOr0 MaTepuana nojb3yercs pa3iMiHON CIpaBoy-
HOM, y4yeOHOH U Hay4yHOH JTUTepaTypoil;

- BlaJieeT CUCTeMaTU3UPOBAHHBIMH, ITyOOKHMH U MOJIHBIMU 3HAHUSIMH 110 TeMe
TEOpPETHYECKOro MaTepuala.

Pewenue saoau ona camocmosamenbHoUu pabomsl OYeHUBAemcs:

CtyneHTy Juisi caMOCTOSTENBHOIO pellleHus 3aaaercs OJNOK 3amad, olleHHBae-
MBIl B 1 Oann. B npouecce peuienus 3aiad cTyAeHTY peKOMEHIYyeTCs MOJIb30BaThCs
rOTOBBIMH [IPOrPaMMHBIMU cpeAcTBaMH [8, 9, 12].

3azada CYUTAETCs PELIEHHOM, eClIM CTYJeHT

- OIIpe/ieNsieT BCe 3aKOHbI (U3UKH, KOTOPHIM MOJUUHACTCS PU3HUECKUN MPO-
[1eCC, pacCMaTpUBaeMbIil B yCIOBUM 3aJja4H;

- ZienaeT BbIBOJI ypaBHEeHHUs (CHCTEMBI ypaBHEHHH ), 0TOOpaKatouuii JaHHBIH
(buznUecKuit mporecc;

- peluaeT ypaBHeHHe B 0011eM BH/le U HaXOUT MPaBUIILHOE YHCIIEHHOE 3HaYe-
HUE UCKOMOM BeIUUYUHBI B COOTBETCTBYIOIINX €IHHULIAX H3MEPEHUS.
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3awuma nabopamoproii pabomol OYeHUBACMCA:
3 OamnaszacnyKuBaeT CTYICHT, eCiIH

- XOpOLLIO 3HAeT TEOPHIO (PU3NYECKOro SABJIEHHUS, paCCMaTPHBAeMOro B abopa-
TOpHO# paboTe;

- IPaBUJIBHO COOMpaeT 3KCIEPHUMEHTANIBHYIO YCTAHOBKY M [IPOBOJUT U3MEPEHHE
(r3MYeCcKON BeTUYUHBL;

- 3HaeT CTATUCTUYECKUE METO/Ibl 0OpabOTKU pe3ysIbTaTOB U3MEPEHHS ¥ HAXOIUT
MOTPEUIHOCTh U3MEPEHHUS.

2 Ganna3aciyKUBaeT CTYEHT, eCJIH

- He B [IOJIHOM Mepe 3HaeT ¥ MOHUMAaeT TeOpUro (GU3UIECKOro IBIIEHHS, pac-
cMaTpUBaeMoro B labopaTopHoii padore;

- IPAaBHJIBHO COOMPAET IKCIEePUMEHTATIBHYIO YCTAHOBKY M MPOBOIUT H3MEPEHHE
(bU3MYeCKOH BETHYHHBL;

- HaXOJUT MOTPEIIHOCTh H3MEPEHHUS.

Paboma na npaxmuyeckux 3aHAMUAX OYEHUBAECMCA:

1 Gann3aciayXxuBaeT CTYJIEHT, €ClIH

- IPMHHMAET aKTMBHOE y4acTHe B [IPOLiecce aHAH3a U pelIeHHs PU3HIECKUX
3a/1ay;

- CAMOCTOSTENIBHO peLIaeT 3a]auH.

Ilo utoram ocBoeHus AMCUUIIIMHbI«DU3HKa» MPOBOAUTCS MPOMEXKYTOYHAS aT-
TecTalus oOydaroumxcs B GopMe 3aueTa ¢ oLeHKoH (2 cemecTp) M sKk3amena (3 ce-
MECTP).

3ader ¢ oueHKOH (auddepeHUHANBHBIA 3a4€T) SBISETCS 3aKIFOYMTETBHBIM
3TAllOM M3Y4YeHHUs JUCUUNINHBI «DU3HKa» BO 2-M CeMecCTpe U MMeeT LebI0 MpoBe-
PHTB H OLEHUTH y4eOHYI0 paboTy CTYAeHTOB, YPOBEHb MOJNYyYEeHHBIX HUMH 3HaHHH,
YMEHHE NPUMEHSTh UX K PeUIeHHIO NPUKIAaJHBIX 3a/1a4 B 00beMe TpeboBaHHi 00pa-
30BaTEJIbHOM MPOrpaMMbl Ha MPOMEXYTOYHOM 3Tane GOpMHPOBAHHS KOMITETEHIIHI
OK-3, OK-7, OK-33, IIK-22, I1K-23.

K 3auéty ¢ oueHkoil n1omycKarOTCsi CTYIEHTHI, BHITOJIHUBIIHE BCce TpeOOBaHHUS
y4eOHO#I mporpaMMsbl. 3ayéT NMpHHHUMAaeTCs MperojaBaresieM, BeAylHUM 3aHSATHS B
JaHHOH rpyIIe No JaHHOW IMCLMILUIMHE, B IOMOIlb, PElCHHEM 3aBeIYIOIIEro Ka-
denpel, MOryT Ha3HAYaTkLCs IpeIoJlaBaTelld, BeaylHe 3aHATUS 10 JAHHOH THCIIMII-
JTHHE.

Bo BpeMs moAroToBKM CTYAEHTHI MOTYT I10JI30BaThCS MaTepUabHBIM obec-
neyeHueM 3a4€ra, nepevyeHb KOTOPOro YTBEpXKAaeTCs 3aBe/IyIoIMM Kadeapol.

3a4éT c OLIEHKOM NPOBOJUTCS B 00beMe Marepuasa paboueil mporpaMMbl JHC-
LUIUIHHBI, U3YYEHHOIO0 CTYJeHTaMH BO 2-M ceMecTpe, B opMe YCTHOrO OTBETa Ha
TPH BOTIpOCa.

B Xone nmoaroToBkH K 3a4€Ty C OLIEHKOH HEOOXOAMMO NPOBOJUTH KOHCYIIbTa-
UM, 0Oy JarolIMe CTYIeHTOB K aKTUBHOH CaMOCTOATeNbHO# paboTe. Ha KOHCYIb-
TallMAX BBICKA3bIBAIOTCH YETKO CHOPMYJIMPOBaHHBIE TpeOOBaHUs, KOTOpble OYmyT
peabaBIsATECA Ha 3adére. KoHCynbTallMU NODKHBI pelaTh BOMPOCH MCHXOJIOTHYe-
CKOH IOJrOTOBKH CTYAEHTOB K 3a4€Ty, CO3/1aBaTh HYXHbI HACTPOH W BCENATH CTY-
IeHTaM YBePEHHOCTh B CBOUX CHJIAX.
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OK3aMeH SIBIIAETCS 3aKIIOUYMTENbHBIM 3TAIlOM H3YYEeHMs NHUCUHMIUIHHBI «DH3H-
Ka» B 3-M ceMecTpeH UMeeT LieJIbl0 MPOBEPUTh U OLEHUTh Y4eOHYI0 paboTy cTyieH-
TOB, YPOBEHb ITOJIYYE€HHBIX UMH 3HAHUH, YMEHHE NPUMEHATh UX K PELICHHIO MPaKTH-
YEeCKHX 3a/1a4, OBJIa/ICHUE NPaKTUYECKUMU HaBblIKaMH B 00beMe TpeboBaHU# 00paso-
BaTEJIbHOW IpOrpaMMbl Ha MPOMEXYTOUHOM 3Tane (OPMHUPOBAHHS KOMIICTECHIIHH
OK-3; OK-7; OK-33; [1K-22; TTK-23.

OK3aMeH Mo AMCLHUIUIMHE IPOBOJMUTCS B MEpHOJ MOATOTOBKH K DK3aMeHallu-
OHHOM ceccuu 3-ro cemecTtpa oOydeHus. K 3k3amMeHy HOMycKarTCs CTYJIEHTHI, BbI-
NOJHMBLLIKE Bce TpeOoBaHUs y4eOHOMH NMporpaMMbl. JK3aMeH NMpUHUMAaeTCs Mpernoa-
BaTeJIeM, BeyLUM 3aHATHS B JaHHOH rpyrmnre Mo JaHHOH JUCIMIUIMHE, a TaKKe JIeK-
TOPOM JaHHOIO [IOTOKAa, B IIOMOIIlb, pPeLeHHeM 3aBejayrouiero kadgeapoi, MoryT Ha-
3HA4YaThCs MPenoiaBaTely, BeAyLHe 3aHATHS 110 JaHHOH JHCIUITIHHE.

DK3aMeH NpOoBOAUTCS B oObeMe MaTepuana pabodeil MporpaMMbl JTHCIHTLIH-
HBbI, H3y4YEHHOI'0 CTyJAeHTaMH B 3 ceMecTpe, no OuneraMm B YCTHOH ¢opme. Dk3ame-
HallMOHHbIe OWJIeThI COAEPKAT TPH BOMPOCA.

B Xome nmoAroToBKH K 3K3aMEHY IPOBOJAMTH KOHCYJIbTallMM, NMOOYXKIAroIIHe
CTYJAEHTOB K aKTMBHOHM caMocTosTeNbHOM pabore. Ha KoHcynbTanusx BBICKA3bIBa-
FOTCS1 4eTKO c(OpMYJIHpPOBaHHbIE TpeOOBaHHS, KOTOPhIE OYIyT NMPeIbABIATHCS Ha K-
3aMmeHe. KoHcynpTauuu OOJDKHBI pelaTh BOIPOCH NMCHXOJOIMYECKOH MOATrOTOBKH
CTYIEHTOB K 3K3aMEHY, CO3/1aBaTh HYXXHbIH HACTPOH M BCENSTh CTyJ€HTaM YBepeH-
HOCTb B CBOMX CHJIaX.

9.3 TeMbl KypcoBbIX padoT Mo AHCUHILIHHE
B yueGHOM nuiane KypcoBblepabOThI He NPeayCMOTPEHEI.

9.4 KoHTpoJIbHbIE BONPOCHI /I NMPOBeJeHHsI BXOAHOr0 KOHTPOJSl OCTa-
TOYHBIX 3HAHHH 110 00ecneYHBAOIHM JHCUHIJIHHAM

I cuxonozua u necazocuxka

1. PackpoiiTe NOHATHUSA «UeOBEK», K MHIUBUI», KUHIUBUIYAIbHOCTbY.

2. ObocHyiiTe 00BEKT U PEAMET MCHUXOJTOTHH.

3. PackpoiiTe CBsI3b Ie1arOrMKH C IPYTMMH HayKaMH.

4. Jlaiite onpeneneHue oOpa3oBaHUs Kak: a) obledyesioBeueckod LEHHOCTH, 0) co-
LHOKYJIbTYPHOro (heHOMEeHa, B) NeJJaroruuyeckoro rnpoiecca.

5. Onpenenute NOHATHS: a) MeJarorH4eckuii mpoiecc, 0.) Mmegaroruyeckas CHCTeMa,
B) MeJarornyeckoe B3aUMOJEHCTBHE, T) BOCIIUTAHKE, /1) 00y4YeHHe, e) Meaaroru-
yecKkasi TeXHOJIOTHS, )K) Mearoruyeckas 3ajaaya.

Mamemamuxa

1. JluneitHoe nmpocTpaHcTBO. JIMHEeHHBIE OnepaTopkl.

2. I'eomerprueckue BekTopbl. CyMMa BEKTOPOB. Y MHOK@HUS BEKTOpa Ha YHUCIIO.

3. CkanspHoe, BEKTOPHOE, CMELIAaHHOE TNPOU3BeIeHHS BEKTOpPOB. JIBOHHOE BEKTOp-
HO€ NTPOU3BECHHE.
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4. Cucrema nuHelHbIX ypaBHeHHH (Meton Kpamepa, MeTon o6paTHOM MaTpHIbl, Me-
tox I'aycca)

5. Ilpenen pynkuuu. beckoHeyHo Masibie GyHKLUH.

6. lupdepenunpyemsie pyHnxuuun. [Tpoussoanas GpyHKIHM.

7. Heonpesienennplii uHTErpan. Metoasl HTerpipoBanus. Onpe/ieseHHbIH HHTerpa
(onpenenenue, Gpopmyna HetoTona-Jleit6uuma).

9.5 Onucanue noka3zartesieii H KpHTepHEB OLICHHBAHHA KOMIeETeHIHH Ha
Pa3/IHYHBIX 3Tanax uX GopMHpPOBaHHSA, ONHCAHHE IKAJ OUeHHBAHHA
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9.6 TunoBbIE KOHTPOALHBIE 3aJaHHS ISl NPOBEleHHA TeKyIlero KoH-

TPOJIsdi H HpOME?K}’TO‘IHOﬁ ATTECTAllHH MO HTOI'aM OCBOEHHSH JHCUHIJIHHBI

9.6.111pumepsI 3a1aHKH LIS TPOBEAEHHS TEKYIIEro KOHTPOJIS CAMOCTOSI-

TeJIbHOH padoThI CTYIEHTAa H MPOMEXKYTOYHOM aTTeCTALHH 1O PeLIEeHHI0 THII0-
BbIX 332144

Pasznen 1. Mexauuka
Bnok 1 (2 yaca)

l.

IlepByro MoJIOBHHY CBOETO IYTH aBTOMOOMIIb IBUTAJICS CO CKOPOCTBIO vy = 80
KM/4, & BTOPYIO TONIOBHHY ITyTH - CO CKOPOCTBIO V, = 40 km/4. KakoBa cpeHss
CKOPOCTb V., ABHIKEHHs aBTOMOOHIISA?

CamoJieT JIETUT OTHOCHTENIBHO BO3IyXa CO CKOPOCTBIO Vo = 800 kM/4. Betep
AYET ¢ 3amajia Ha BOCTOK CO CKOpPOCTEIO U = 15 m/c. C kakoi CKOpPOCTBIO V ca-
MOJIET OYIET JABUTATHCS OTHOCHTEIIHHO 3eMITH H 110J] KAKMM YIJIoM? K MepH-
AMaHy HaZo AepXKaTh Kype, YTOOKI nepemelieHue OblIo: a) Ha 10T; 6) Ha ceBep;
B) Ha 3amaj; ') Ha BOCTOK?

Kamenb Opocunu BepTHKaibHO BBepX Ha BhICOTY hy = 10M. Uepes kakoe Bpemst
t oH ynmazer Ha 3eminr0? Ha kakyro BeICOTY h rojHuMeTCs KaMeHb, eclld Ha-
YaJlbHYI0 CKOPOCTBE KaMH$ YBEJIHYMUTE BIBOE?

Touka nBr)eTCs O OKPYKHOCTH paguycoM R =2 cMm. 3aBUCHMOCTb IyTH OT
BpeMeHH faetcs ypapHenueM s = Ct’, rae C = 0,1 cm/c’. Haittu HOpMajbHOe
an U TAHI€HUHAIbHOE a; YCKOPEHHSA TOYKH B MOMEHT, KOT/1a JIMHEHHAas CKO-
pocTh TOUKH V = 0,3 Mm/c.

Haiiti paguyc R Bpalaromerocs Koseca, €Clid H3BECTHO, UTO JIMHEHHAS CKO-
POCTb V| TOYKH, JIeKallleH Ha 000/e, B 2,5 pa3a Oonblle JIMHEHHONH CKOPOCTH
V, TOYKH, JIeXKalleld Ha PacCTOSHUM I = 5 ¢M OJIMXKe K OCH KoJieca.

Koneco papnycom R =5 cM Bpamiaercst Tak, 4To 3aBUCHMOCTb YIJIa IOBOPOTA
pazuyca Kojleca OT BpeMeHH JaeTcs ypaBHeHHeM @= A + Bt + Ct> + Dt’, e D
= 1 paw/c’. Jlns Todek, Jexalux Ha 06011e KoJieca, HaliTH U3MEHEHHEe TaHTeH-
IIHAJIBHOTO YCKOpeHus: Ad, 3a elMHHUILY BPEMEHH.

brnok 2 (2 gaca)

7.

Ha criopTuBHBIX cocTa3aHusIX B JIeHHHIpae criopTcMeH TOJKHYJ SAPO Ha
paccrosinue l; = 16,2 M. Ha kakoe pacctosiHHe |, MOIETHT Takoe Xe Aapo B
TauikeHTe Npu TOM ke HaYaIbHOW CKOPOCTH U MIPH TOM K€ yIJle HaKJIOHA ee K
ropusoHTy? ¥YckopeHue cBoboHoro nanenus B Jlenunrpane g, = 9,819 m/c’, B
Tamkenre g, = 9,801 m/c2.

C Gaunu BbIcOTOM h = 25 M ropu3oHTanbHO GpOLIEH KaMeHb CO CKOPOCTBIO

vy = 15 M/c. Kakoe Bpems t kaMeHb OyzeT B aBixkenuu? Ha kakoM paccTosiHHH
[ oT ocHOBaHKs GalHu OH yrazeT Ha 3eMii0? C Kakoil CKOPOCTBIO V OH yrameT
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Ha 3emmr0? Kakoii yron ? cocTaBuUT TpaeKTOPHUS KaMHS ¢ TOPH30HTOM B TOUKE
ero najicHus Ha 3eMJIr0?

9. Hesecomplil 6710k yKpeIuieH B BepllIiHe HaKIIOHHOH TUTOCKOCTH, COCTaBIISIO-
e ¢ ropuzonToMm yroa @ = 30° I'upu 1 1 2 oagMHAKOBOM Macchl m; = m; = |
K[ COeIMHEHbl HUTBIO U MepeKUHYTHI yepe3 01ok. Haiitu yckopeHue a, ¢ KoTo-
PBIM IBUKYTCS TUPH, U cUTy HaTsDkeHHs: HUTH T. KosdduuueHT TpeHus rupu
2 0 HakIoHHYO mockocTs k = 0,1.

10.Testo CKONB3UT MO HAKJIIOHHOM MJIOCKOCTH, COCTABJISFOLICH C TOPU30HTOM YIOJl
@ = 45°. 3aBUCUMOCTb MIPOHIEHHOTO ITyTH S OT BpeMEeHH t JaeTcs ypaBHEHHU-
em s = Ct’, rre C = 1,73 m/c’. Haiitu KO3 DHULUEHT TpeHHs K Tela O MJI0C-
KOCTb.

11.Camornet nogHuMaeTcsi M Ha BeicoTe h = 5 kKM jocTuraeT ckopoctd v = 360
KM/4. Bo ckonbko pa3 pabdorta A, coepiuaemas pu NoabeMe NPOTHB CHITBI
TsKeCTH, Ooupliie paboThl A, MIYLIEH Ha yBelTHUeHHe CKOPOCTH camosiera?

12.Teno nexuT Ha HAaKJIOHHOM IMJIOCKOCTH, COCTABISIOIIEH ¢ TOPH3OHTOM YIOJI
a = 4° . Ilpu xakom npeneapbHOM KO3 dUILIMEHTE TPEHHS K TeJI0 HAaYHET
CKOJIB3UTh IO HAKJIIOHHO# miockocTH? C KakMM yCKOpeHHeM a OyaeT CKoJlb-
3UTh TEJIO 10 INIOCKOCTH, eciu KoaduuueHT TpeHus k = 0,03 ? Kakoe Bpe-
Ms t moTpeOyeTcs 1JIs MPOXOXKASHUS MTPH 3TUX YCIOBHSX IMyTH s = 100M? Ka-
Ky CKOPOCTb V OyJIeT UMEeTh Tell0 B KOHIIE MyTH?

13.Ms1y, netaui co CKOpocThIO V| = 15 M/c, oTOpackiBaeTcsl yapoM pakeTKH B
IIPOTHBOIIOJIOKHOM HalpaBJIeHHHU CO CKOPOCTHIO V, = 20 M/c. HaiiTi u3meHe-
HUE UMITyJIbca MAV Msi4a, eciii U3BECTHO, YTO U3MEHEHHE ero KHHEeTHYeCKOH
sHepruu? W = 8,75 JIx.

biok 3 (3 yaca)
14.Ha aBromMo0unb Maccoit M = 1 T Bo BpeMs ABHKEHHS I€HCTBYET CHIIa TPEHHUs

F.p, paBnas 0,1 neiicTByrolel Ha Hero cune TshkecTd myg. Kakyio Maccy m

OeH3uHa pacxoyeT JABUraresib aBTOMOOHIISI Ha TO, YTOOBI Ha MyTH s = 0,5 KM

YBEJIIMYUTBE CKOPOCTh OT Vi = 10 kM/4 10 v, = 40 km/4? K. 1. 1BUraTens

n = 0,2, yaensHas Teruiora cropauus 6eusuna g = 46 M/ /Kr.
15.Yenosek, CTOSIMI HA HEMOABUKHOM TeNexkKe, OpocaeT B FTOPU3OHTAILHOM

HaNpaBlIieHUH KaMeHb Maccoil m = 2 kr. Tesexka ¢ 4eJOBeKOM MOKaTUJIaCh

Ha3all, ¥ B IEpPBbIi MOMEHT OpocaHus ee ckopocTh Obina v = 0,1 M/c. Macca

TeJIeXKKH ¢ yenoBeKoM M = 100 kr. HaliTn KMHeTHYeCKy10 JHEPrUio

W, OpoureHHoro kamHs 4yepe3 BpeMs t = 0,5 ¢ mocje Hayana IBH)KEHHS.

16. [Isuxymieecs Teo Maccoil my, yaapsercs o HeloABUXKHOE TeJI0 MacCoM ms.
Cunras yaap HeynpyruM U LEHTPaIbHbIM, HAHUTH, Kakas 4acTh KHHEeTHYECKOH
3Hepruu Wy [epBOro Tesa nepexojuT NpH yaape B Tero. 3agady peluThb
cHayasa B 00IIeM BHUJIE, a 3aTeM PaCCMOTPETh CIIydau: a) m; = my; 0) m; =
9m,.
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17.]lepeBAHHBIM MOJIOTKOM, Macca KoToporo m; = 0,5 Kr, yJ1apstOT 0 HElO/BHUX-
HYy10 cTeHKy. CKOpOCTb MOJIOTKa B MOMEHT yjapa v = 1 m/c. Cuntas kosdhdu-
[IMEHT BOCCTAHOBIIEHUs NIPU yape MoJIoTKa 0 cTeHKy k = 0,5, HalTH KoHye-
cTBO TerIoThel (Q, BelAenuBLIeecs npu yaape. (Koadduipmentom BocctaHoBe-
HHS MaTepualia Tejla Ha3blBaloT OTHOLLIEHHE CKOPOCTH Tochie yaapa K ero cKo-
pOCTH 10 yaapa.)

18.I'py3 Maccoit m = 1 Kr, noABelIeHHbIH Ha HEBECOMOM CTepiKHe JUTHHO# | = 0,5
M, cOoBepLIaeT KojeDaHHus B BepTUKaIbHOM M1ockocTh. [IpH KakoM yriie oT-
KJIIOHEHHA? CTepXKHs OT BEPTHKAIH KHHETHUECKasi SJHEPTHsl Ipy3a B €ro HUxK-
HeM nojoxeHud W, = 2,45 JIx? Bo ckoNnbKO pa3 NpH TaKoM yTJjie OTKJIOHEHHUS
CHJIa HaTsDKEHUs CTepXKHs 1| B HUKHEM I10JI0KeHUH O0JIbllle CHIIBI HATSHKEHHUS
cTepkHs T, B BepxXHEM MOJIOKEHUH?

19.13 opynus Maccoif m; = 5 T BbuleTaeT cHapsa Maccoii m, = 100 kr. Kunernye-
CKas dHeprus CHapsiaa npu seliere W, = 7,5 MJx. Kakyto kKuHeTH4eCKy10
sHeprutro Wy nony4aeT opyaue BClIeACTBHE OTAAUH?

20.11odep aBTOMOOMIISA, UMEOLLIErO Maccy m = | T, HAYMHAET TOPMO3HUTH Ha pac-
CTOSHUH S = 25 M OT IPensITCTBUSA Ha gopore. Cuia TpeHHUs] B TOPMO3HBIX KO-
noaxax aBroMoouns Fyp, = 3,84 xkH. Ilpu kakoii npenenbHO| CKOPOCTH V IBH-
’KEHHs aBTOMOOHIIb yCIIeeT OCTaHOBUTHCA Nepel npensaTtcTBHeM? TpeHueM Ko-
Jiec 0 10pory npeHedpeys.

biiok 4 (2 yaca)
21.I'upbka, npuBs3aHHasg K HUTH JIHHOMH | = 30 cM, OMUCBIBAET B TOPH3OHTAIb-

HOM IJIOCKOCTU OKPYXKHOCTh panuycoM R = 15 cm. C kakoi 4acToToii n Bpa-
aercs rupbka?

22.Ha aBToM0OMIBE Maccoit m = 1 T Bo BpeMsl IBH)KEHHS IeHCTBYeT CUila TPeHUs
F.p , paBnas 0,1 neiicTByroieii Ha Hero cuibl Tskectd mg . HalTu cuity tsiru
F, pasBuBaeMyro MOTOpOM aBTOMOOMJIS, €CITH aBTOMOOHIIb ABHXKETCA € II0CTO-
SHHOM CKOPOCTBIO: @) B rOPY C YKJIIOHOM | M Ha Kakzble 25 M 1yTH; 0) 1oj ro-
PY C T€M XK€ YKIOHOM.

23.Ha xako# BeicoTe h 0T noBepxHOCTH 3eMJIH YCKOpeHHe CBOOOIHOTO IMa1eHHS
gn =1 m/c™?

24 MaX0BHK, MOMEHT HHEPLHH KOTOPOro J = 63,6 Krem” BpALLAeTCsl ¢ YIIIOBOH
ckopocThiow = 31,4 pajg/c. Haiitu MOMeHT cHll TOpMOXKeHHst M, o 1eicT-
BHEM KOTOPOI'O MaXxOBHK

25.]IBe rMpH ¢ MaccaMH m;=2 KI' ¥ M,=1 KI' COeIMHEeHbl HUTBIO, IIEPEKUHYTOH Ye-
pe3 610k maccoit m=1 kr. Haiitu yckopeH#ue a, ¢ KOTOPbIM ABHKYTCS THPH, U
cunbl HaTsoKeHHs Ty u T, HUTeH, K KOTOpBIM NTO/ABEIlIeHbl THPH. BIOK cuUTaTh
OJJHOPOJHBIM TUCKOM. TpeHneM npeHeOpeys.
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26.Manb4uk KaTHT 00pyY 110 FOPH30HTAJIBHOM JOPOTe CO CKOPOCTHIO V = 7,2
KkM/4. Ha Kakoe paccTostHHE s MOXKeT BKaTUThCS 006pyY Ha FOPKY 3a CUeT ero
KMHETHYECKOH dHepruu? YKIOH ropku paseH 10 M Ha kaxapie 100 M myTH.

27.Menueiii wap panuycom R = 10 cM Bpatuaercs ¢ yacToToi n = 2 06/c BOKpyT
OCH, NIPOXOAsIIeH Yepe3 ero ueHTp. Kakyro paboTy A Halo coBepHINTh, YTOOHI
YBEIHYHUTH YTJIOBYIO CKOPOCTb @ BpallleHHs I1apa BBoe?

bnok 5 (2 yaca)
28.I11ap maccoit m = 1 kr kaTHTCs 6e3 CKOJIbKEHHS, YAapseTcs O CTeHKY U OTKa-

ThIBaeTCs OT Hee. CKOPOCTS Iapa /10 yapa o cTeHKy v = 10 cm/c, mocne yaapa
u = 8 cm/c. Haiiti KonuvecTBo TerioTsl Q, BbIAeNHBIIEECs TIPH yaape Liapa o
CTEHKY.

29.Benrtunsrop Bpaiaetcs ¢ yactotoi n = 900 06/mMuH, [Tocie BBIKIIOUEHUS BEH-
TUIATOP, Bpallasch paBHO3aMeIJIEHHO, clienal 10 octaHoBKU N = 75 06. Pa-
Oota cui Topmoxenns A = 44,4 Jlx. Haiitu MmomenT uneprmu J BEHTUIISATOPA
H MOMEHT CHJI TOPMOXKeHHs M.

30.Kapannam nnunoii | = 15 cM, mocTaBieHHbIH BepTHKANIBHO, MTAJaeT Ha CTOI.
Kakyo yrioByro ckopocTh @ 1 JIMHENHHYIO CKOPOCTE V OYIEeT HMETh B KOHIIE
NaJleHHst CepeMHa ¥ BePXHHH KOHell KapaHaaia?

31.I'opusonraneHas nnardopma Maccoit m = 80 kr u paguycom R = 1 m Bpata-
€TCs ¢ 4acToTol n; = 20 06/MuH. B nenTpe nnaTdopMbl CTOUT yesioBek U jep-
JKUT B PACCTaBJICHHbIX pyKax rUpH. C Kakoli 4acToToi n, OyaeT BpaliaThes
IIIaT(OPMa, €CITH YeJIOBEK, OMYCTHB PYKH, YMEHBIIUT CBOH MOMEHT HHEPLHH
oT J; = 2,94 10 J, = 0,98 krem>? Cunurath m1aThopMy OJJHOPOJHBIM JUCKOM.

32.I'opusonTanbHas miatpopma Maccoi m = 100 Kr BpaiaeTcs BOKpYT BepTH-
KaJIbHOHM OCH, IPOXOJsILIEH Yepe3 HeHTp m1aTdopMel, ¢ 4acToToi n; = 10
06/MuH. Yenosek Maccoit mg = 60 K CTOMT PH 3TOM Ha Kparo 1mnatdopMel. C
KaKOH 4acTOTOH N HAYHET BpalllaThCs MIaTGopma, eciu YenoBeK nepeiier ot
Kpast 1atGopMel K ee HeHTpy? CunTaTh m1aTGopMy OJHOPOJHBIM AUCKOM, a
4eJIOBeKa — TOYe4YHOM MaCcCOH.

33.0xHopoHbI cTepxkeHb ANHHOM | = 85 cM mojiBellleH Ha FOPH30HTANILHOI OCH,
NPOXOJSAILCH Yepe3 BepXHUI KOHell cTepxHs. Kakyro ckopocTsk v Hanmo coob-
[UTh HHXKHEMY KOHILY CTepI)KHS, 4TOOBI OH CieNal MONHBIH 000pOT BOKPYT
ocu?

Pazgen 2. Moniekyasipuast pu3HKa M TEpMOJHHAMHKA
bnok 1 (2 yaca)
1. Kakum nomxeH ObITh HauMeHbILel 06beM V 6aioHa, BMEIIaioero Maccy m
= 6,4 KT KHCIIOpO/1a, €CJIM €T0 CTeHKH NipH TemnepaType t = 20° C BBIIEPXKH-

BaroOT aasiieHue p = 15,7 MIla?
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ITocepenuHe 0TKa4aHHOrO U 3alassHHOTO ¢ 00eUX KOHIIOB Kalujispa, pacho-
JI0YKEHHOI'0 TOPU30HTAJIBHO, HAXOAUTCS CTONOUK PTYTH AuHOM | = 20 cM. Ec-
JTH KaIUJUIAP MOCTABUTh BEPTUKAIBHO, TO CTONOMK PTYTH MepeMeCTHTCS Ha
Al = 10 cm. Jlo xakoro HaBneHus py ObUT oTKayaH Kamuuiap? Jlnuna kanun-
napal =1 m.

Haiitu notHocTs ? Bogopoaa npu Temneparype t = 10° C u qaBjieHuu p =
97,3 kl1a.

B 3akpeiToMm cocyzie o6bemoM V = 1 M HaxomuTCcs Macca m; = 1,6 Kr Kucrno-
pona u Macca m, = 0,9 kr Boael. HaiiTu n1aBnenue p B cocyiie IpH TeMIIepaTy-
pe t = 500° C, 3Hasl, 4TO pHU TOH TeMIlepaType BCS BOJa NPeBpaliaeTCs B
nap.

B cocyne naxonurcs yrnexucneii ras. [Ipy HeKOTOpO# TeMriepatype cTeneHb
JIMCCOLIMALIMK MOJIEKYJT YTTIEKHCIIOrO ra3a Ha KUCIIOPOJ U OKMCh Yriiepoa

a = 0,25 . Bo ckobKo pa3 jaBjieHHe B COCYe IPH ITHX YCIOBUAX OyaeT
Oosple TOrO aBIeHHs, KOTOPOE UMeNOo OBl MECTO, eciii OBl MONIEKYIIbI YIIle-
KHCJIOTO Ira3a He ObUIM JJUCCOLIMMPOBAHBI?

Kakoe 4icii0 MOJIeKyJl n COAPIKHT eIHHULIA 00beMa CoCy1a IIPH TeMIIepaType
t=10° C u nasnenun p = 1,33:107 [1a?

brnok 2 (2 yaca)

7.

Halitu oTHOILIEHHE CpeTHUX KBaJPATHYHBIX CKOPOCTEH MOJIEKYJI re/lus U a30Ta
NpH OJMHAKOBBIX TEMIIepaTypax.

Kakyro mMaccy m yriekucioro raza MO>KHO HarpeThb IIpu p = const OT TeMnepa-
Typsl t; = 20° C no t, = 100° C konuvectBoM temnotsl Q = 222 Jx? Ha
CKOJIbKO IPH 3TOM M3MEHUTCS KHHETHYeCKasi SHEPTHA OJHON MOJIEKYJIbI?

Jlns HarpeBaHuUsl HEKOTOPOH Macchl raza Ha At; = 50° C npu p = const Heo6-
XOOUMO 3aTpaTUTh KOJIMYeCTBO TeMmIoThl Q = 670 [[x. Eciu 3Ty e Maccy ra-
3a oxJlaauTh Ha At, = 100° C npu V = const, To BEIgENsAeTCS KOJIMYECTBO Te-
mioTel Q; = 1005 JIx. Kakoe uncno creneneit cBOGOIbI i HMEIOT MOJIEKYJIbI
3TOro rasa?

10.Ha kakoii BeicoTe h naBneHue Bozyxa cocraBnsier 75% OT JaBleHMs HA YPOB-

He Mops? TeMnepaTypy Bo3yxa CUHTaTh MIOCTOSHHOM U paBHO# t = 0° C.

11.HaiiTi n10THOCTB p BO3/yXa: a) y NOBepXHOCTH 3eMi; 6) Ha BeicoTe h = 4 kM

OT MOBEPXHOCTH 3eMIH. TemnepaTypy BO3qyXa CYHTATh MOCTOSHHON M PABHOM
t=0° C. JlaBneHue Bo3yxa y MoBepXHOCTH 3eMiH py = 100 kI ]a.

bnok 3 (2 yaca)
12.Ha¥itn cpenHioro [InHy cBoOOIHOro rpobera (A) MoJeKyJl yrieKuciioro raza

npu temneparype t = 100° C u nasnenuu p = 13,3 I1a. JuameTp Monexyn yr-
nexkucnororazad = 0,32 HMm.
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13.HaiiTu cpeiHee 4nuCIIO CTONKHOBEHUH (V) B €IMHUILY BpEMEHH MOJIEKYJl yTiie-
KHcIoro rasa npu remneparype t = 100° C, ecnu cpenHsis 41MHa CBOOOIHO-
ro npoGera (A)= 870 MkMm.

14.Bo cKonbKO pa3 yMEHBIIUTCS YUCIIO CTONIKHOBEHHM (V) B eJIMHHUILY BpEMEHH
MOJIEKYJl IBYXaTOMHOIO rasa, ecii 00beM raza aguabaTHuecku YBeJIUIUTh B 2
paza?

15.Haiiti Mmaccy m a3oTa, npolueaiiero seueacTeue Auddy3nu yepes miomanxy
S =0,01 M’ 3a BpeMs t = 10 ¢, eciM rpaiMEHT IUIOCKOCTH B HallpaBJIeHHH, Mep-
NeHAUKYJIAPHOM K ruiomanke, Ap/Ax = 1,26 kr/m*. Temnepatypa azota t =
27° C. Cpeansis iMHa cBobogHoro npobera Mosiekyi azorta (1) = 10 MKM.

16.Kakoii HanbobLIeH CKOPOCTH V MOXKET JOCTHYD JOXK/IeBas Karljisi JHaMeTpoOM
D = 0,3 mm? [luametp monekyn Bo3ayxa d= 0,3um. Temnepatypa Bo3ayxa t =
0° C. Cyurats, 4YTO AJIsI TOKAEBOH Karuii cripaBeiuB 3akoH CTokca.

bnoxk 4 (2 yaca)

17.Macca m = 10,5 r a30Ta H30TepMHYECKH paclupseTcs ot obvema V| =211 10
obwvema V;, =51. Haiitu usMenenue AS s3HTpONHH MPH 3TOM MpoIecce.

18. Haiitu u3mMeHeHne AS 3HTPOIUU NpH Nepexoie MacChl M=8r KHCI0opoaa OT
obrema V=101 npu temneparype t,=80°C k 06bemy V,=4051 npu TeMmepary-
pe t2:3 00°C.

19. Halitu nameHenue AS sHTponuu npu npespauieHud Maccbl m = 10 ryipza (t =
-20 °C) B map (t; = 100 °C).

20. B cocyne o6beMoM V = 10 11 Haxogurcs Macca m = 0,25 Kr a3oTa npu TeMiie-
parype t = 27° C. Kakyro 4acTb JaBlIeHHUs ra3a COCTaBIISET JaBjleHue, 00y-
CJIOBJIEHHOE CHJIaMH B3aMMoJeHCcTBUA Moiekyn? Kakyro yacTs o0beMa cocyna
cocTaBlseT cOOCTBEHHbIH 00beM MoJeKy?

21.Komuuectso v = 0,5 KMOJIb HeKOTOPOTo ra3a 3aHumaet oobem V, = 1 m°. [Ipu
paciMpeHHH raa 1o obbema V, = 1,2 M Gblla coBeplieHa paboTa NpOTHB CHII
B3auMozencTBusa Mostekyln A = 5,684 k/[x. HaliTu nocTosHHYI0 @, BXOISIIYIO
B ypaBHeHue BaH-nep-Baansca.

22.Kakoe naBneHue p HaJl0 NPHJIOKHUTh, YTOOBI YIIIEKHCIIbIH ra3 NpeBpaTuTh B
KHUIIKYIO yriekucioty npu temrepax t; =31° C u t, = 50° C? Kakoit Hau-
OonbLni 00beM V ,x MOXKET 3aHUMATh Macca m = 1 KT )KHJKOH YIIIeKHCIOThI?

Kaxoe HauboubLIee 1aBI€HUE Pyyax- HACKIIIIEHHOTO Mapa KHIKOH YIIIEKHCIIOo-
TBI?

Pa3znen 3. DniekTpoaHHaMHKA

bnok 1 (2 yaca)
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Kaxoii MUHUMabHBIH 3apsi/l q HY)KHO 3aKpeluTh B HWKHEH Touke chepuye-
CKOM 1oJIoCcTH paauyca R, 4ToOsI B mose Ts:xecT HeOONBIION HIapHK MAaCCHI
m 4 3apaaa (Q HaxoQuicsl B BEpXHEH TOUKE MTOJIOCTH B MOJIOKEHHUH YCTOHYHMBO-
r'o paBHOBeCHSs 7

Ha puc. 1 AA — 3apskeHHas OecKkOHeuYHasl MIOCKOCTh

U B — 0JIHOMMEHHO 3apsiKeHHbIH apuk ¢ Maccoit m = 0,4
MT H 3apsaoM g = 667 nKn. Cuna HaTssKeHUs] HUTH, Ha KO-
TOpoW BUCHUT wwapuk, 7' = 0,49 MH. Haiitu noBepxHocTHYIO
[UIOTHOCTb 3aps/la ¢ Ha MJIOCKOCTH AA.

HaiiTu HanpskeHHOCTH MOJIst M MOTEHL KA BO BCEM NPOCTPAHCTBE TOHKOM
cepsl paauyca R, paBHOMepHO 3apskeHHO# 10 3apsna q.

Illap panrycom R paBHOMepHO 3apsikeH ¢ 00beMHOHN MIIOTHOCTBIO 3apsija p.
Beruucanute pacrpeneneHue noTeHUMaNa BHYTPH M BHe L1apa. 3a HyJIeBO#H
YPOBEHb OTCUeTa NOTeHIIMAa PUHATH OECKOHEYHOCTb.

beckoHeyHas MIIOCKOCTH 3apsKeHa C TIOBEPXHOCTHOH MIIOTHOCTBIO 0. HalTu
HaIpPSHKEHHOCTh U MOTEHUUAN DJIEKTPUYECKOro MO Ha PACCTOSTHHH ' OT
TUTOCKOCTH.

bnok 2 (2 yaca)

6.

8.

9.

beckoHeYHO JUIMHHBIA TOHKHH NPOBOAHMK PaBHOMEPHO 3apsKeH C IMHe HHOH
mioTHocThio 10-9 Ki/em. HaliTi Hanpspk€HHOCTE U MOTEHIHAN 3NIeKTPUYeCKO-
ro 1noJisi Ha paccTossHuM =10 cM oT npoBoja.

beckoHeuHas qUIMHIpHUYECKas MOBEPXHOCTh ¢ paanycoM R 3apsbkeHa ¢ mo-
BEPXHOCTHOM IUIOTHOCTBIOO. HaliTH HanpskeHHOCTh W MOTEHLHAI dJ1eKTpUuYe-
ckoromnonsi BToykax r < R u r > R.

Haliti 371eKTpoeMKOCTh MJIOCKOro KOHAeHcaTopa.

Ha¥iti 371eKTpoeMKOCTh HHJIHHAPUYECKOT0 KOHIeHCcaTopa.

10.Hajitu 351eKTpOeMKOCTh ChepruuecKoro KoHaeHcaTopa.
11.HaliTh 31€KTpOEeMKOCTh YeAUHEHHOTO MTPOBOASILIETO IIapa.

bnok 3 (2 yaca)
12.HaiiTi nI0THOCTh 3HEPIUHU 3JIEKTPUUECKOro IMoJIs B INIOCKOM KOHZIEHCATOpeE.
13.DOnekTpoH, Npokas B IIIOCKOM KOHJIEHCATOPE ITYTh OT OJIHOM MITaCTHHBI 10

IOpyroi, npuodperaeT ckopocTh v = 106 m/c. PaccTosiHue MeXTy M1acCTHHA-
MU d = 5,3 Mmm. Haiitu pasHocTs noteHuuanoB U Mexay MIacTHHAMH, Hampsi-
’KEHHOCTb £ 3JIEKTPUYECKOT0 1051 BHYTPH KOHIEHCATOpa U MTOBEPXHOCTHYIO
IUIOTHOCTD 3apsAJa ¢ Ha MJIacTHHAaX.
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14./1Ba napannensHO COEJUHEHHBIX 3JIeMEHTAa C OJJTHHAKOBBI-

Mu DJIC €; = €, = 2 B v BHYTpeHHHUMH COTIPOTHBIIE- —||?—
HUAMH 1] =1 OM 1 12 = 1,5 OM, 3aMKHYTBI Ha BHEIlIHee — ]
conpotuBienue R = 1,4 OM. HaiiTu Tok B Ka)k1oM U3 2
3JIEMEHTOB U BO BCEH LIETIH. R

15.Haiitih MHAYKIUIO MAarHUTHOTO TOJIst HA pacCTOSSHUM b 0T GeckoHeYHOTo mpsi-
MOJIMHEHHOI O MPOBOJIHMKA C TOKOM I.
16.HaliT MHAYKLUIO MarHUTHOIO MOJISE B LIGHTPE KPYTOBOTO BUTKA C TOKOM 1.

bnok 4 (2 yaca)

17.H13 nposonoku JuimHoi £ = 1 M caenaHa kBaapaTHas pamka. [To pamke Tever
Tok / = 10 A. HaiiTH Hanps»KeHHOCTh / MarHUTHOTIO MOJIS B LIEHTPE PAMKH.

18.HaiiTu Hanps)keHHOCTh MarHUTHOTO 1OJIS BHYTPU Topoua ¢ TokoM . Yucio
BUTKOB B TOpoueN.

19.B oqHOpOIHOM MarHUTHOM noJie ¢ uHaykuuei B = 0,5 Tn aBuxkeTcs paBHO-
MepHO NpoBOJHMK JIMHOK {= 10 cM. ITo mpoBoaHuky TeueT Tok / = 2 A. Cko-
POCTb IBMKEHHs NPOBOAHMKA v = 20 cM/C U HalpaBieHa NepHeHUKYISIPHO K
HalpaBJIeHUI0 MarHUTHoro nossi. Haiitu paboty 4 nepemelieHus NpoBOIHUKA
3a BpeMs £ = 10 ¢ ¥ MOLHOCTB P, 3aTpadyeHHYyI0 Ha 3TO nepemenienre. Haitu
HMHyLHpOBaHHYIO B npoBoaHuke JD/IC.

20.HaiiTh MHyKTHBHOCTb TOHKOIO COJIEHOMA. VI3BECTHBI: N — YUCIIO BUTKOB Ha
€IUHUILLY AJIMHBI COJIeHOHuAa, V — 00beM cojieHOHIa.

21.HaliTh nnoTHOCTH 3HEPrMH MarHUTHOTO 110N BHYTPH cojieHouaa. CuuTark
COJIEHOUJ TOHKHM U OECKOHEYHO JJIMHHBIM, & 10Jie BHYTPH OJHOPOIHBIM.

Pazgen 4. Duzuka KoJ1e0aHUH U BOJIH
brnok 1(2 yaca)

1. Hanucate ypaBHeHHE rapMOHUYECKOT0 KOJIe0aTeIbHOTO IBUIKEHHS C aMILIH-
Tyaoi A =5 cM, eciu 3a BpeMs t = | MuH coBepiuaercs 150 konebanuii v Ha-
yaneHas (asza konebanuii ¢ = m/4. HauepTuth rpaduk 3T0ro 1BHXKEHHS.

2. AMIUIMTY1a rapMOHHYecKoro konedanus A = 5 cM, nepuoa T = 4 c. Haiitu
MaKCHMAJIBHYIO CKOPOCTbD Vi, KOJNEOMIOLIEHCS TOYKH M e MaKCUMAaJIbHOE YC-
KOPEHUE Ay

3. JuddepenunanbHoe ypaBHeHHE BbIHYKIEHHBIX KOJIe0aHUH TPYKHUHHOTO Ma-
SATHUKA, IPOUCXOAAIUX BA0JIb ocu OX, UMeeT BUJ

d?x dx

i
F-'_ ZBE_{_ UL)SX = EFX(O.
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Ha masTHUK pelicTByeT nepuoauyeckas cuna Fy = Fycos{t ¢ nuknuyeckoit
yactoTo (). HaliTh amMnnuTyny A ¥ HauaiabHYIO a3y @y YCTAaHOBUBIIHXCS
BBIHYX/JICHHBIX KOJeOaHU MasgTHUKA
X = A cos(Qt + @y).
4. IIpu nomo1uu 3xos10Ta U3Mepsiack riyouHa mopsi. Kakosa Obiia riryOuHa Mo-
psl, eciIv IPOMEXKYTOK BPEMEHH MeXKy BOSHUKHOBEHHEM 3BYyKa M €ro rnpue-
MOM okasajicst paBHbIM t = 2,5 ¢? CixukaeMocTh Boabl f = 4,6 -

1071° Ta~!, nnoTHOCTH MOpcKoit Bozbl 1,03-10° kr/nm’.

. HaliTu ckopocTh ¢ pacnpocTpaHeHus 3ByKa B MeIH.

6. KosiebaTenbHbIA KOHTYP COCTOUT M3 KOHeHcaTopa eMKocThio C = 25 HD u
KaTyIIKH ¢ HHAYKTHBHOCTBIO L = 1,015 I'n. O0knanku KoHIeHCaTOpa HMEOT
3apsan q = 2,5 MxKi. Hanmcats ypaBHeHue (¢ YHCTOBBIMH KO3 PUIIMEHTAMH )
M3MEHEHHs pa3HocTH noreHuyanoB U Ha oOknaikax KoHIeHcaTopa v Toka [ B
rend. Halti pasHOCTh MOTEHLMAJIOB HAa 00KIaAKaX KOHAEHCATOpa U TOK B Lie-
nu B MoMeHThl BpeMeHu T1/8, T/4 u T/2. Iloctpouts rpaduku 3THX 3aBUCUMO-
CTeH B MpeJienax OJJHOTo Mepuoa.

7. KonebarenbHbIN KOHTYp COCTOMT U3 KOHJIeHcaTopa eMKocThio C = 2,22 HO u
KaTywku JyinHo# | =20 cM U3 MeaHo#H mpoBoJokd nuametpoM d = 0,5 MM.
Haiitu norapudmudeckuii nekpeMeHT 3atyxaHus N KojeOaHHH.

Lh

Paszaen 5. BosiHoBast onTHKA
brok 1 (2 gaca)

1. B oneite IOHra orBepcTHs ocBellaiMCh MOHOXPOMATHYECKUM CBETOM (A=
600nM). PaccTosHue Mexay otBepcTusiMU d = 1 MM, pacCcTOsIHHE OT OTBEPCTHH
1o 3kpana L. = 3 M. HaiiTi nonoxxeHue Tpex nepBbIX CBETJIbIX MOJIOC.

2. B ombite ¢ 3epkanamMu PpeHelst pacCTOSHUE MEXKAY MHUMBIMH H300paXKeHHsI-
MU HcTo4HMKa cBeTa d = 0,5 MM, paccrosiHie 1o skpaHa L = 5 m. B 3enenom
CBETE MOJYYHIUCh HHTepPepeHIIMOHHbIE IT0JIOCHI, PACIIONI0KEHHBIE Ha pac-
cTosiHUU | = 5 MM apyr ot npyra. HaiiTi anuny BONHBI? 3€JIeHOrO CBeTa.

3. ¥YcraHoBKa Ui nosyueHus kosiell HploToHa ocBelliaeTcss MOHOXpOMaTHYe-
CKHM CBETOM, [1aJal0LIKUM 10 HOPMAJIH K [MOBEPXHOCTH riacTUHKU. Habmone-
HUE BeJIETCS B OTPAXKEHHOM cBeTe. Paauychl 1BYyX coceJHUX TEMHBIX KOJIell
paBHbI 1y = 4,0 MM ¥ 14 = 4,38 mm. Paauyc kpuBu3HEI TuH3BI R = 6,4 M. Haii-
TH ITOPSIAKOBbIE HOMEpPA KOJIell ¥ ITHHY BOJIHBI? MaJaroIIero cBeTa.

4. YcraHOBKa A1 NOJTy4eHHs Kojiel HproToHa ocBelaeTcsi MOHOXpOMaTHYe-
CKHM CBETOM, I1aJIal0LIHUM 110 HOPMAaJH K TOBEPXHOCTHU IIacTUHKH. Panuyc
KpHBU3HBI TUH3bI R = 8,6. Habntonenue Benetcs B oTpaxkeHHOM cBete. HM3me-
PEHUSAMH YCTAHOBIIEHO, YTO paJHyC Y€TBEPTOro TEMHOIO KONbLA (CYHTAs LIEeH-
TpaJlbHOE TEMHOE MATHO 3a HyJieBoe) 1, = 4,5 Mm. Halitu myinHy BosiHBI? ma-
JIAtoLLero cBeTa.
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5. Ha MBLIBHYIO NJIEHKY NafaeT Oenblii CBeT MoJl yriioM o = 45° K OBEPXHOCTH
nACHKHU. [Ipu KaKo#i HauMeHbIeH TONIIUHE /4 TIEHKH OTpakeHHbIE JIy4YH Oy-
IyT OKpallenbl B kenThlil 1BeT (A = 600 HM)? [Tokaszatens nmpenoMieHus
MBUIBHOM BoAbI 1 = 1,33.

6. Jlnsa n3mepeHus oKa3aTels MPeNlOMIICHHS aMMHAKa B OJIHO U3 Iledeii MHTep-
(bepomeTpa MalikenbcoHa MOMECTHIH OTKAYaHHYIO TPYOKY JIHHOM | = 14 cMm.
KoHup! TpyOKH 3aKpbLIU MIOCKONApaIIebHBIMK CTeKIaMu. [IpH 3amoaHeHuu
TPYOKHM aMMHAKOM MHTep(epeHIIHOHHAS KapTHHA JUIs JJIMHBI BOJIHBI A=

590 HM cMectunace Ha k = 180 nonoc. HaiiTu mokasaTess npeaomiaeHHs n
aMMHaKa.

7. Haiitu paguycsl ry nepBbIX ISTH 30H DpeHens, eciid paccTOsHUE OT UCTOYHHU-
Ka CBeTa JI0 BOJHOBOM IMOBEPXHOCTH @ = 1 paccTOsSIHUE OT BOIHOBOM IOBEPX-
HOCTH 10 TOYKH HabmoaeHus b = 1 m. Jlnuna BosHb! cBeta A = 500 HM.

binok 2 (2 yaca)

I. Ha mens mupunoi a = 20 MKM najaeT HOpMaJbHO ITapaLieNIbHbIA IYy40K MO-
HoxpoMaTH4eckoro ceeta (A= 500 HM). HaiiTu mimpuHy A u300paskeHus 1enu
Ha 5KpaHe, yIalleHHOM OT WeNid Ha pacctosiHue 1=1 M. IllupuHoit u3obpaxe-
HHUS CHHUTATh PACCTOSHUE MEXK/Y NEePBbIMH JU(PPAKIIHOHHBIMH MUHHMYMaMH,
PacIIOIOKEHHBIMH 110 00€ CTOPOHBI OT INIABHOTO MAKCHMYMa OCBEILEHHOCTH.

2. Ha nu¢pakuuoHHyI0 peleTKy HOpMallbHO NMajaeT My4oK CBeTa OT pa3paaHoil
TPYOKH, HaroJIHeHHoH renreM. Ha Kakyio THHHIO 7, B CIIEKTPE TPETHEro 1o-
psiKa HaKJIaabIBaeTCs KpacHas TMHUA requs (A= 670 HM) crieKTpa BTOpOro
nopsaka?

3. 3purenbHas Tpyba roHHoMeTpa ¢ IUGPAKIHOHHON pelIeTKOM 0CTaBIeHa O]
yrioMm A = 20° x ocu xonnumaropa. [Ipu aTom B nosie 3peHus TpyObI BUHA
KpacHast IMHUA CIIEKTpa refius (A, = 668 HM). Kakosa nocrosinnas d qudpak-
IIMOHHOM PENIETKH €CJIH MOJ] TEM )K€ YTJIOM BUJHA U CHHssA TuHuS (A . = 447
HM) Oosnee Bbicokoro nopsaka? HauGonpmuii Nopsmaok cnekTpa, KOTOphIM
MOJKHO HabJII01aTh IPU MOMOILM peleTkH, k = 5. CBeT majaer Ha peleTky
HOPMaJIbHO.

4. TlocTtosiHHas qudpakunoHHoH peuetku d = 2 MkM. Kakyro pasHocTh 1iuH
BOJIH 7?7 MOJXET pa3pellMTh 3Ta pelieTka B 001aCTH KenThIX ayueil (A= 600
HM) B criekTpe Broporo nopsaka? [llupuna pemerku a = 2,5 cM.

5. Hailitu xoadduuneHT orpaxenus R ecTecTBeHHOro cBeTa, NajatoIiero Ha
crekno (n = 1,54) nox yrnom ig nonHo# noasipuzauuu. Haiftu crenens nons-
pu3auuu P nydeil npolemux B CTEKIIO.

6. Haiitu yron iy monHoOH monsipu3alyu NpH OTPaKEHHU CBETa OT CTEKIIa, MoKa-
3aTellb NpeJIoMIIEHUs KoToporo n = 1,57.

7. Jly4 cBeTa MPOXOAMT Yepe3 JKUIKOCTh, HATUTYIO B CTEKIISHHBIH (n = 1,5) co-
CYH, U OTpaxkaeTcs OT JHa. OTpakeHHBIN JTyY MOJIHOCTBIO MOJISAPH30BaH IpH
NaJieHus ero Ha JIHO cocyaa noJj yriomis = 42°37'. Haiitu nokasares npe-
JIOMJIEHHS XKUIAKOCTH. [To KakuM yriiom 1 IoykeH najgaTh Ha JHO cocyja yy
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CBeTa, UAYIIHHA B 3TOH KMIKOCTH, YTOOBI HACTYIMJIO [OJHOE BHYTPEHHEE OT-
paxxeHue?

Paznen 6. KpanToBasi pusuka

bnok 1(1 yac)

1. Kakyro momHocTe N uznyuerust imeet Connne? Msnyyenne Consua cuu-
TaTh OJIM3KUM K M3J1y4eHHIO abCOIOTHO YepHoro tena. Temneparypa 1mo-
BepxHocTH ConHia T = 5800 K.

2. JluameTp Bonb(paMOBOH CIIUpasIU B dNleKTpudeckoi namnouke d = 0,3 MM,
JiHa cnupanu 1 = 5 cM. [1pu BKIIOYEHHH 1aMITOYKH B CETh HANPSKEHHEM
U= 127 B 4epe3 namnouky Tedet Tok [ = 0,31 A. Haiitu Temneparypy T
cnupany. CUuTaTh, YTO 110 YCTAaHOBJICHHH PABHOBECHS BCE BbIJEISIOIIEECS
B HUTH TEIUIO TEPSAETCS B pe3ysbTaTe U3ilyuyeHus. OTHOLIeHHe 3HepreTHYe-
CKHX CBETHMOCTEH BOJIb()pamMa U aOCOFOTHO YepHOTro Tejla I JaHHON
temneparypsl k = 0,31.

3. Temmnepatypa T abconroTHO YepHOro Tea U3MEHHIIACh TIPH HATPEBAaHHH OT
1000 no 3000 K. Bo ckonpko pa3 yBeTH4YHIACH [IPH 3TOM €r0 3HepreTHye-
ckast ceeTuMocTh R,? Ha cKonbko n3MeHMIach ATHHA BOJHBI, HA KOTOPYIO
NPUXOJAMTCAS MAKCUMYM CIIEKTPAILHOM MIIOTHOCTH SHEPTeTUYECKOH CBETH-
MOCTH? BO CKONBKO pa3 yBelnuHIach €ro MakCHMaslbHas CrieKTpaibHas
TIOTHOCTh YHEPIeTUYECKON CBETUMOCTH Ty?

4. DeKTpPOH HaXOAUTCS B OJJHOMEPHOH MPAMOYIOJbHON OTEHIUATLHOMN sIMe
¢ abCOMOTHO HENPOHHILIAEMBIMH CTeHKaMH. HaliTu IIHpUHY MBI, eclii
Pa3HOCTh SHEPTHU MEX/y YPOBHSAMU C ; = 2 U N, = 3 COCTAaBJIAET
AE = 0,30 3B.

Pa3znen 7. Aromuas ¢pusuka

briok 1(1 yac)

(US]

C KaKoii CKOPOCTBIO V OKEH JBHIAThCs SJIEKTPOH, YTOOBI €10 UMITYJIBC ObLT
paBeH UMITYJIbCY (OTOHA C ATHHOH BONMHBEI A = 520 HM?

I1pHu BBICOKHX PHEPrUAX TPYIHO OCYIIECTBUTE YCIOBHS /IS H3MEHEHUS 3KCIIO-
3ULIMOHHOH JI03bl PEHTT€HOBCKOTO U F'aMMa-U3J1y4eHHI B PEHTIeHaX, [I0ITOMY
JOMyCKaeTCs IPUMEHEHHE PEHTIeHa KaK eJIMHMLBI T03bI JUIS H3IYYeHHH ¢
SHEeprue# KBaHToB 10 A= 3 MoB. Jlo kakoii npenenbHOM ATMHBI BOJHBI PEHT-
I€HOBCKOI'O H3JIy4e€HHUsI MOKHO YIOTPeOIATh peHTreH?

PeHTreHoBCKHE JIyud ¢ ATHHOH BONMHBI Ay = 20 1M HCIBITBIBAIOT KOMIITOHOB-
CKoe paccesHue nox yriaom ¢ = 90°. Haiitu usmenenune AA 1yiMHBI BOJIHBI
PEHTI€HOBCKHX JIy4Yell IPH paccessHUH, a TaKxKe SHepruto W, U HMITYJIbC dJIeK-
TpPOHA OTJa4H.
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4. HaiitH HauGoNBIIYIO JUIMHY BOJIHBI A,y B YIBTPapHOIeTOBOI 06IaCTH CrieK-
Tpa Boaopoja. Kakyio HauMeHbLIYI0 CKOPOCTD Vyin HOTKHBI KMETh 3JIEKTPO-
HbI, YTOOBI IIPH BO30YXKI€HUH aTOMOB BOIOPO/a YAapaMH 3JIEKTPOHOB I105BH-
J1ach 3Ta TUHUA?

9.6.2 IlpumepHbIii NepevyeHb BOMPOCOB /I MPOBEJCHHS TEKYIIEero KoH-

TPOJid YCIIeBaeMOCTH MO naﬁopaTOprm JAHATHAM

JIP Nel Teopus norperinocteii. JIP No2 Ipocreiiye u3mepeHus

e B

© N o w

9

Yto Ha3bIBaeTCs H3MepeHHeM (hU3HYECKOH BETUUHHBI?

Kakoe usmepeHue Ha3pIBaeTCs MPAMbIM?

Yto Ha3bIBaeTCs AEHCTBUTENILHBIM 3HAYeHHEM (PH3MYECKOI BeTHYUHBI?

Yrto HaseiBaeTcsd abCOMOTHOMH, OTHOCHTENBHOM NOrPELIHOCTEIO H3MepeHHs? [1o-
YeMY BO3HHKAIOT MIOIPELIHOCTH H3MEPeHHUiH?

Yro Takoe abconoTHAS MOrPEIIHOCTD?

Yro Takoe OTHOCUTENBHAs MOTPEIHOCTE?

Y10 Takoe NOBepUTENbHBIN HHTEPBA?

Kax npou3BoAsST OKpyIieHHe YHCIIOBOTO 3HaYeHHs CPEHEro apu(pMeTHYECKO-
ro?

CKonbKo 3Ha4aIMX HUQpP OCTaBISETCs B OKOHYATEILHOMN 3alUCH MOTPELTHOCTH
pe3ynbTaTta U3MepeHHus ?

10.Kakoe u3sMepeHue Ha3bpIBae€TCA KOCBEHHBIM?
11.Kak omnpenensercs NOrpeliHOCTh Pe3yJIbTaTOB KOCBEHHBIX H3MEPEHHH?

JIP Ne3 Msmepenue yckopeHHsl CBOOOIHOTO MafieHHs ¢ MIOMOILBIO Tpubopa ATBy1a

Haiite onpejienenye 3aKoHa AMHAMHKH BPAIIATeIbHOTO IBHKEHUS CUCTEMbI Ma-
TEPHAIBHOM TOYKH.

JlaliTe onpezeneHHe BEKTOpa MOMEHTA CHUJIBL.

KakoBbl HanpaBiieHHsi BEKTOPA YITIOBOTO NepeMEIleHHUs, YTIIOBOH CKOPOCTH, YT~
JIOBOI'0 YCKOPEHHUs NPH BpalllaTelIbHOM JIBH)KEHUHU ?

Jlaiite cpaBHUTENBHYIO XapaKTePUCTHKY BpallaTeIbHOMY M OCTYMAaTeNEHOMY
ABH)KEHUSM, KX OCHOBHBIM KHHEMATHYECKMM U THUHAMHYECKUM XapaKTePUCTH-
KaM, a TaK)Ke YPaBHEHUsAM U Cloco0aM UX pelleHHs.

[1pn KakOM yCIIOBHM CHJIBI HATSDKEHHS HUTH 110 pasHble CTOPOHBI OJI0KA MOXKHO
CHYHUTATh OJAMHAKOBBIMH?

IIpu xaKoM yCIIOBHH MOKHO NpeHeOpeyb MOMEHTOM WHEPIMH 0J10Ka MAILIHHBI
ATByqa, He JomycKas 60/bIION OLHOKH B pacyeTe YCKOPEHHUS Tell CHCTEMBI?
HazoBute Bo3MOXKHEIE NPHYHMHBI MOSBICHHUS CHJI TPEHHSA, KOTOPBIE KOMITEHCH-
pYIOTCs B 3aaHuH 17

MoMeHT Kakoii cuiIbl IPUITOKEH K 00Ky MaliuHbl ATBy1a?
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JIP Ne4 Onpenenenve ko3puLHEHTa BOCCTAHOBIEHUS U BPEMEHH COYIapeHHs YII-

PYTHX 1I1apoB

1. Kako# ynap HasbiBaeTcs aOCOIIOTHO YIPYTHM, a0COMIOTHO HEYNIPYTHM, 4ac-

TUYHO YIIPYrum?

Omnuiuure, YT0 NPOUCXOAUT ¢ JeGOPMALIMSIMHU TeJl IPH ITHX yaapax.
OnuuuTe, 4TO NPOUCXOJUT C IHEPIUEH Tell MPH ITUX yaapax.
OnuunTe, 4YTO NPOUCXOTUT C UMITYJIBCOM Tell [IPH 3TUX YAapax.
Kakoii ynap Ha3bIBaeTCs LeHTPaIbHBIM?

Kaxoii ynap Ha3biBaeTcst KOCBIM?

I'ie mpyMeHseTcs U Kak MCIIONIb3yeTcs siBjieHue yaapa?

il il ok ol

JIP Ne5 Onpenenenue neHTpa Macc hHU3HYECKOro MasTHHKA

[
.

JlaiiTe onpezeneHue LieHTpa Macc TeJa.
2. Kak HaliTH ONBITHBIM U pacyeTHbIM IyTeM KoopauHarty [[M?

(V8]

4. 3anumuTe ypaBHeHHe paBHOBecHs DM.
5. CpenaliTe BbIBOJ 3aKOHA JIBH)KEHHSI CHCTEMBI MaTePUAIbHBIX TOUYEK.

JIP Ne6 OnpeneneHue MOMEHTa HHEPLIMH (PH3UYECKOTO MasTHUKA

1. Kakas ¢usnueckas BeMYHHA ABJISETCS MEPOH HHEPTHOCTH BpalllaTelIbHOM

JBHXEHHH TBEPJOrO TeJla OTHOCUTENILHO HENOABHKHONW OCH?
Cdopmynupyiite Teopemy [toiirenca — lIreiinepa.
Kaxue kosnebaHus Ha3bIBAIOT rapMOHUYECKHMH?

[, I SR TS B (6]

Haiite onpenenenye npuBeIeHHON ITHHBI (U3HYECKOrO MasTHHKA.

Omnpenenute nonoxenue 1M cTep)Hs nepeMeHHOro MaMeTpa, CerMeHTa,
KPHUBOJIMHEHHOH Tpaneuuy, GUrypsl IPOU3BOJIbHBIX pa3MepoB U HOPMEI.

B uem cocTout oTnnyue (l)HBHHECKOI“O MasiTHUKa OT MaTeMaTH4ecKoro?

JIP Ne7 Onpenenenue OTHOLICHUS TEIJIOEMKOCTH ra3a IMpH [MOCTOSIHHOM JaBJIEHHH K

TEIJIOEMKOCTH 'a3a IpH NOCTOSIHHOM o0beMe 1o MeToay Kiemana-Jlezopma

1. Yto Ha3pIBaeTCs TEINIOEMKOCTBIO BeulecTBa? Y nenbHOil TenmoeMKocThi? Mo-

JSAPHOH TENI0eMKOCThIO?
2. Yto Ha3pIBaeTCcs HUIEATBHBIM razoM?

3. TlomyuuTe BbIpa)keHHE /Ui BHYTPEHHEH HEPTHH POM3BOILHON MACcChl Healb-
HOIo ra3a ¥ 00BbACHUTE M3 Yero CKJIaJbIBAeTCs BHYTPEHHSIS SHEPTHs HIEalbHOIo

rasa.
4. Yem onpenensieTcss YUCNO cTeneHed CBOOOIBI CHCTEMBI?
3anuumKTe U cOpMyIUpYIHTE 1-e Hauano TepMOIHHAMHKH.

L
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6.

s

BoiBenuTe BbIpaxeHKe 171 MOJISIPHBIX TEIUIOEMKOCTEH HAEANIBHOrO ra3a yepes
YHUCIIO CTeneHeH CBOOOIbI.

3anuIuMTe ypaBHEHHE ra30BOr0O COCTOSHHUS IS H30XOPHOTO, H306apHOT0, H30-
TEPMHUYECKOI0 U ainabaTHYECKOro NMpoLeccoB H 1-e Hayano TepMOIUHAMUKH
JUIS1 9TUX TPOIIECCOB.

JIP Ne8 Omnpepnenenne AMHAMUYECKOH BA3KOCTH aBUAILIMOHHOTO Maclia

—

(V8]

L

Yro XapakTepu3ylOT AMHAMUYecKass H KHHeMaTH4ecKas BI3KOCTH?

Kak 3aBHCAT OT TeMIlepaTypbl BA3KOCTH OONBIIHHCTBA JKUAKOCTEH?

Kakoii 6e3pasmepHbIii KOMIIIEKC onpenieNseT XxapakTep 00TeKaHHs TBEPIOro Te-
J1a KUJIKOCTBIO?

Hanuire 1 noscaute Beipaskenue 1t cuinbl CToKca M cuilbl Apxumesa.
Kakue cuibl AefiCTBYIOT Ha MIapHK, NaJaloluil B BI3KoM xuakoctr? Kak atu
CHJIBI CBsA3aHbI MeXy CODOM B cllydyae YCTaHOBHBIIEIOCH IBHKEHUS?

[ToyeMmy n3 pacu€ToB cieyeT HCKIIOYUTE JaHHBIE, MIOJTy4YeHHbIE B CIyyae naje-
HUsl [IAapHKa C MPUIMITIIAMHU K HeMY My3bIpbKaMH BO3ayxa’?

BiusiioT i pasmepsl cocy1a, B KOTOPOM HaXOMUTCS JKHAKOCT, HA BEJTHYUHY
CHUJIBI CONIPOTHUBJIEHHUS TPEHHUIO, NENCTBYIOLIEH Ha TeJlo, IBHKYIIEeeCs B 3TOMH
xuakoctu? Ecnu aa, To moyemy?

JIP Ne9 U3zydeHue CBOHCTB MOBEPXHOCTH KHIKOCTH

[F'S)

8.
9.

IlpuBeqHTe CHIIOBOE U SHEPreTHYecKoe onpeaeieHre Ko3pduLHeHTa TOBEPXHO-
CTHOI'O HATAXKEHHS U YKAXKUTE €ro pa3MepHOCTb.

Hapucyiite rpaduk 3aBUCUMOCTH SHEPrHU B3aHMOJEHCTBHSA [BYX MOJIEKYJ OT
PacCTOSHUS MEX1y HUMH.

Yem 00yC/I0BIEHO CYIIECTBOBAHHE CHIT TIOBEPXHOCTHOIO HATXKEHHS?

Kak ko3 duumenT noBepxHOCTHOrO HAaTSKEHUsI 3aBHCHT OT TeMIrepatypbi? Ilpu
KaKOH TeMIlepaType ero 3HaueHue paBHO HYJII0?

YUro HasbIBaeTCs MOBEPXHOCTHO#H 3Heprueit? [ToueMy »UIKOCTh CTPEMHTCS
YMEHBILIHUTH CBOKO MMOBEPXHOCTH?

YeM 00yciioBneHO cyliecTBOBaHUE JIOMOJIHUTENILHOTO AaBICHUS, CO31aBAEMOT0
HMCKPUBIIEHHOH MOBEPXHOCTHIO YKHUJIKOCTH?

Kakum 00pasom B HacTosmel paboTte onpe/ensercs Ko3hGUIHEHT MOBEPXHO-
CTHOT'O HATSKEHHS?

Ha uyt0 3arpaunBaercs paboTa NpH yBeTUIeHHH NOBEPXHOCTH KUAKOCTH?
OnuuMTe XapakTep B3aUMOCHCTBHS MOJIEKY]l B KHIKOCTH.

10.00bsAcHNTE KanUIISpHOe MOTHATHE (OITyCKaHHE ) KHIKOCTH.

JIP Nel0 M3mepenue y1eIbHOTO CONPOTHUBIIEHHUS MTPOBOIHUKA
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Yro HaseiBaeTcs cuoil Toka. [laiite onpenenenue. Hanuimre GopMyny, cBA3bl-
BAIOIIYIO CHIIY TOKa C 3JIEKTPHYECKUM 3apsiIoM, MPOXOISIIUM IO MPOBOIHHUKY.
Kakue yacTuipl 00ycnaBiuBaroT 3JIeKTPUYECKUH TOK B MeTaIax?
Cdopmynupyiite n HanumuTe 3aKkoH OMa U1 OTHOPOJHOIO y4acTKa Leny. B
KaKUX €IMHUIaX U3MEPSIOTCS BXOASIINE B HEIO BEJUYHMHEI?

OT KaKuX napamMeTpoB 3aBUCHT SIEKTPHUYECKOE CONPOTHBIIEHUE IPOBOIHUKOB,
HarpuMep MeTaNInYeCKON NPOBOJIOKU?

Yro takoe ynensHOE 3/1€KTpUYECKOe CONPOTURIIEHHE NPOBOAHKKA. PU3HUeCcKHii
cMblici. EquHuLa u3mepenusl.

Kak 3aBHCHT yzienpHOE CONPOTHBICHHE METAIUIHYECKHUX IPOBOJHUKOB OT TE€M-
nepaTypsi?

Yro takoe npsamble usMepenus? [pusenure npumepsl. Kak onpenensercs no-
IPELIHOCTb MPSAMBIX U3MEPEHUH?

Yro Takoe kocBeHHble U3MepeHHs? [IpuBenute npuMepsl. Kak onpenensercs
[IOTPELIHOCTh KOCBEHHBIX H3MEPEHH?

JIP Nell Onpenenenue ropu3oHTaIbHOM COCTABIAIONIEN HANPAKEHHOCTH MAarHUTHO-
ro nouss 3eMnu

(98]

o

Kakum 00pa3oM MOXHO U3MEPUTh BEPTHKAIBHYIO COCTABISIOILYK MArHUTHOTO
10Jis1 3eMJIM C IOMOLIBIO TaHIeHe-ranbBaHoMeTpa? HyKHo 1M H3MEHHUTE ero
KOHCTPYKIIMIO M KaK 3TO clielaTh?

YT0 XapakTepH3yIOT BEKTOpa MarHUTHOM HHAYKIHH U HANIPSKEHHOCTH
MarHMTHOTO ITOJIS U KAKOBA 3aBUCUMOCTB MEXIY HUMH?

[IpmenuTs npaBuao OypaBuMKa Ui ONpeeeHHs HallpaBJieHUsl MAarHUTHBIX
ToJIeH MPSIMOTro U KPYroBOro TOKa.

CdopmynupoBsats 1 3anucath 3akoH buo-Cagapa-Jlannaca.

BhiBeCTH HaNpsXXEHHOCTh MATHUTHOTO MOJIS IPSMOTO TOKA KOHEYHBIX Pa3MepOB.
BbiBecTH HaNps>KEHHOCTh MArHUTHOTO TOJISE HA OCH H B IIEHTPE KPYTOBOI'O TOKA.

JIP Nel2 Onpenenenue yenpHOro 3apsijia 3JeKTpoHa

[—

:QL.»J

Yemy paBHa 1o BelIMUMHE U HanpaBieHHIo cuia Jlopenna?

KakoBa TpaeKTopus JBHKYLIEHCS 3apsyKeHHOW YacTHIBI, IBHKYILIeHcs: 1) o
HaIpaBJIEHUIO MArHUTHOTO MOJIsA; 2) NepreHIUKYISPHO MarHHTHOMY TIOMIO; 3)
oz yriaoMm 30° K MarHUTHOMY IIOJIFO.

Kak HaliTu abcomoTHEIN 3aps 371€KTPOHa, 3Hast ero yAeIbHbIN 3aps?

BbiBecTH pacueTHyro GpopMyIy A oNpefeieH s YAeIbHOro 3apsaia 2JIeKTPoHa.
Onuiure MeToa, IpUMeHseMbli B TaHHOM pabote. Kakwue elie cymiecTByroT Me-
TOJbI ONPEIENICHHUS YIeIbHOI0 3apsia?

JIP Nel3 Onpenenenne kosdduuueHTa 3aTyXaHusa H JOOPOTHOCTH KoJiebaTelbHOH
CUCTEMBI (PU3UYECKOT0 MasiTHHKA
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Kakune konebanus HaspiBaroTCs 3aTyXaromuMu? KakiuM ypaBHeHHEM ONUCHIBA-
FOTCs1 3aTyXarolue Koiebanus? Kak nonyyuTs pemeHne 3Toro ypaBHeHus?
Kakyro BeTMUHHY Ha3bIBAIOT MEPUOIOM 3aTYXaIOUIMX KOJIeOaHui?

Yro takoe norapudmMuyeckuii nekpeMeHT 3aTyxanusi? YTto Takoe 10OPOTHOCTh
KojiebaTenpHOH cucteMbl? Kakyio BeM4nuHy Ha3bIBarOT KOPQUIHEHTOM CO-
NPOTHBIIEHHUS Cpebl?

Kak koa¢duLHenT 3aTyXaHHs CBI3aH C BSI3KOCTBHIO Cpe/ibl, B KOTOPOM MPOUCXO0-
JAT Kosebanus?

Kak 13 skcriepuMeHTa onpenenuts K03QOUIHEHT 3aTyXaHus?

Kak 13 skcneprMeHTa onpeaenuTh JorapuMUIecKHil 1eKPEMEHT 3aTyXaHHA?
Kak u3 skcrieprMeHTa onpeaeuTh 100pOTHOCTh KoJieGaTeIbHOM CHCTeMbl?

JIP Nel4 HMccnenoBaHue CBOMCTB CTOSYHMX 3JIEKTPOMArHUTHBIX BOJIH

[

Lh

Y10 Ha3pIBaeTCs 3NEKTPOMArHUTHOMN BOJIHOM, Kakue eé cBoiicTBa?
3anuunTe ypaBHEHHe 3JIeKTPOMAarHUTHOM BOJHBI M IPOKOMMEHTHPYIiTE ero.

JlaiiTe onpeneneHue mapamMeTpam BOJIHBI A, W, K. 3anummre COOTHOLIEHHSI, KO-
TOpBIE CYIIECTBYIOT MEXIY HUMH.

Kakoii 6yneT ckopocTs pacnpocTpaHeHus U JUTHHA 3JIEKTPOMArHUTHOMH BOJIHBI B
JUBJIEKTPUYEeCcKOH cpeje?

Yo Takoe cTosiuMe 37eKTpOMarHUTHbIE BOIHEI? Kak oHu 06pasyrorces?
3anuuMTe U NPOKOMMEHTHPYHTE YpaBHEHHE CTOSYEH IIEKTPOMArHUTHOMN BOJI-
HBI.

Yto Takoe y31bl ¥ Iy4HOCTH cTOsTYeH BoNHBI? Kakue ycioBUs WX BO3HHUKHOBeE-
HUA?

3anuuIuTe BBIPAXKEHMS /Ul KOOPAHHAT Y3JI0B M IIy4HOCTel cTosueil BoHbI. Ka-
KOBO pacCTOsIHHE MEXIY COCEHUMH y3naMHu (nmyuHocTsaMu)? KakoBo paccrtos-
HUE OT y3J1a 10 OnKaiiel myyHocTH?

JIP Nel5 Onpenenenue GpOKyCHOTO pacCTOSHHS TMH3bI

(O8]

wn

Jaiite onpenenenye oNTHYECKOH OCH, (OKATBHOM MIIOCKOCTH U IIaBHBIX (QOKY-
COB JIHH3BI.

[1pu KaKuX yCI0BHAX CHCTEMA U3 COOMpAlOIeil H paccerBarolei JuH3 OyaeT
J1aBaTh IeHCTBUTEIBHOE H300pakeHHe?

Jlnd Kakux Jiydeil npuMeHuMa GpopMyJia JTIMH3EI?

B 4eM 3akimodaeTcs sBIeHHE XpoMaTHYecKoil abeppatiiu, ceprdeckoii abep-
pauuu?

JInst KaKo# 1eny npuMeHstoTest npu GororpadupoBaHiK CBETODHUIETPEI?
Onuiunre METOAUKY H3MepeHHs (POKYCHOTO pacCTOSHUS Ul pacCceMBaroLIeit
JIAH3BL.

[TokaxxuTe, 4TO €ClIU paccTOsSHUE MEXKIY 00BEKTOM M 3KpaHOM NpeBbimaeT 4F,
TO U300paXkeHHe Ha 3KpaHe MOXKeT ObITh MOJTyYeHO TPH ABYX PasIHUYHbBIX M0JI0-
YKEHUSIX JIMH3BIL.
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JIP Nel16 MonenupoBaHHe ONTHYECKHX IPUOOPOB U ONpejieleHHe UX YBeTHUeHHUS]

1. Kakue xapauHanbHble TOUKH U IIIOCKOCTH OMNPENENAIOT LEHTPHPOBAHHYIO OITH-
4ecKyro cucteMy? Urto takoe QoKycHOe pacCTOSHHE U ONTHYECKas CHIIa CHCTe-
MBI?

2. HanummuTe popMyiy HeHTPHPOBAHHOM ONTHYECKOH CHCTEMEL.

3. Kakas nun3a HaspiBaeTcst coOHparoilasi, a kakas pacceuratomas? Kakue nuzo-
OpakeHust Ha3bIBAOTCS JEHCTBHTENLHBIMU, 8 KAKHE MHUMBIMH?

4. Yro Takoe TeTe0OBEKTHB H YEM OH OTIIMYAETCH OT 0OBeKTHBA?

5. M3 xaKuX OCHOBHBIX 3/IEMEHTOB COCTOUT 3pHTENIbHAs TpyDa (Teleckol) U Kakue
(GYHKLMH 3TH 37IeMEHTHI BHINOJHAOT?

6. Ilosichute xop syueii B Teneckorne Kerepa. B yeM ero npeumyiecTBo no cpas-
HeHHI0 ¢ TeseckornoM ['anunes? B yem npeumyinectso Teneckona [anumnes?

7. Kak onpenensercs yBenndeHnue Tejaeckona?

JIP Nel7 Onpenenenue pacCTOSHHS MEXy 1esMH B onbitTe FOHra

1. Cdopmynuposars 1 00bIcHUTE npuHLMI [ tolirenca-Ppenens?

2. TMony4uTs BBIpaXKeHHe Ul LIUPUHBI HHTep(EePEHIIMOHHBIX MOJI0C B onbite FOH-
ra.

3. Tlouemy B LeHTpe HHTep(EPEeHLHOHHON KapTHHbI B onbiTe KOHra Habmomaercs
cBeTJias nomuoca?

4. Kak ocymiecTBuTh onbiT KOHra oT 00bIYHOI TaMITIOYKH HAKATHBAHHS, SBIISIO-
111eHCA HEKOTEPEHTHBIM UCTOYHUKOM CBeTa?

5. Tlomy4yuTs yCnoBHA MaKCUMyMa i MHHUMYMa HHTEHCHBHOCTH CBETA B OIIBITE
FOnra.

6. BeiBecTH QopMyiTy JUIsi ONIpefeneHus pacCTOAHUS MEXy MCTOUHUKAMH CBETA B
onbiTe FOHra.

JIP Nel18 Onpenenenye nocTosHHON THGPAKIMOHHON pelleTKH

[
.

Yro takoe nudpakums?

Yro Takoe nudpakunonHas perrerka? Kak sanuceiBaercs GpopMyna ams au-
bpakUHOHHOI perreTKr?

Kak, ¢ noMompo auppakiMOHHON pelleTKH, onpeeuTh JIHHY BOJHBI cBeTa?
CKOJIBKO NHPPaKIMOHHBIX MAKCHMYMOB MOKHO HabII0aTh Ha 3KpaHe?

Yro Takoe «HyneBoii MaKCUMyM»?

Kak ckaxercs Ha qudpakUMOHHON KapTHHE (Ha 9KpaHe) yMeHbIIeHHe MapaMeT-
pa 1ubpakOHHON peleTKu?

7. Tlpu KaKoM ycIoBHH AM(PAKINS CTAHOBUTCS 3aMEeTHOI (6071b1110§1)?

P

o g

JIP Ne19 Onpenenenue paauyca KpUBHU3HBI € IOMOILBIO Kosel] HeloToHa
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Yr0 Ha3bIBaeTCs MOJOCAMH PABHOTO HAKJIOHA H PABHOM TOJIHHEI?

ITouemy komnpia HetoToHa — 3TO TMHUHU paBHOM TONMIIMHEI?

OO6BsicHUTE MeXaHU3M BO3HUKHOBeHHUs KoJiell HeroToHa.

Brisenute ¢hopMyny paauycoB CBETIIBIX M TEMHBIX KoJiell HeroToHa npy Habmo-
JICHUH B OTPa)KEHHOM CBeTe.

3anuimTe GOpMYJIbl pailyCOB TEMHBIX M CBETJIBIX KOJel] B IPOXOIAILEM CBETE.

JIP Ne20 HMccnenoBanue CBOMCTB MOJSPH30BAHHOIO CBETA

(]

Kakue cBeTOBBIE Ty4H HA3bIBAIOT: @) €CTECTBEHHBIMHU; 0) MONAPH30BAHHBIMHU; B)
4aCTHYHO MOJIAPU30BAHHBIMU? T') IIOCKO-TIONSPU30BAHHBIMH; 11) 3JUTUITHYECKH
MOJIAPH30BaHHBIMH; B) MOISIPU30BAHHBIMH 110 KPYTy?

Kakyro BenHYMHY Ha3bIBAIOT CTENEHBIO MOSIPU3ALNH CBETOBOrO ny4a? Yemy
paBHa CTEeNeHb NOJIAPU3aLMU: a) €CTEeCTBEHHOTO Jy4a; 0) MJI0CKo-
IIOJIIPU30BAHHOTIO Jiyya?

Kaxkoii npubop Ha3piBaeTcs NOISIPU3ATOPOM, aHATH3ATOPOM?

M300pa3ute pacnonoxeHue yyeil B cilydae moydeHHs MI0CKO-
MOJIAPH30BAHHOI'O CBETa NIPU OTPaXKEHUHU OT AudJeKTpuka. Kakoi u3 nydeii B
3TOM CXeMe: a) eCTeCTBeHHBIH; 0) YaCTHYHO MOJIIPU30BaHHbIN; B) IIOCKO-
[OJISIPU30BAHHBIN?

Cdopmynupyiite 3akoH bpioctepa. ITpu KakoM COOTHOILIEHHH YIJIOB NaJeHUs U
NpeJIOMJIEHHS CBETOBOIO JIy4ya HabroAaeTcs NoJHas MoJispu3alus cBeTa Npu
OTpa)K€HUH OT JUDJIeKTpHKa?

B 4eM 3aKiroyaeTcs sBIeHUE IBOHHOTO JIyUYenpejoMIeHHs U KaK OHO OOBICHS-
erca? Kakoe HampaBieHUe B KpUCTaJlle HA3bIBAETCS ONITHYECKO OCBIO?
Chopmynupyiite 3axoH Manoca.

JIP Ne21 HccnenoBanue TUCNepcHH ONTHYECKOIO CTEKIa

e ok b

M3 KxaKuX OCHOBHBIX YacTeil COCTOMT FTOHHOMETP, HX Ha3HayeHue?

Yro Takoe nqucnepcus cBeta?

YeM oTiiMyaeTcst HOpMaJibHast TUCMIEPCHS OT aHOMAJIbHOM?

Ilo Kak¥MM MpH3HAKaM MOXKHO OTJIHYUTH CIIEKTPbI, OJYYEHHBIE C IIOMOIIBIO
IIPU3MBI U TUDPAKIIHOHHON PeIéTKH?

B 4éM 3akmo4aioTcs OCHOBHBIE M10JI0)KEHHA M BBIBOJBI JIEKTPOHHON TEOPHH
JIUCIIEPCUH cBeTa?

[ToueMy MeTanbl CUIBHO ITOTJIOMIAIOT CBET?

JIP Ne22 Onpenenenue 3Hepruu AMCCOLMALIHU ABYXPOMOBOKHCIIONO KaJIHs

1.
e

KaxkoBa npuposa sBneHus MorjomeHus cBeta’?
Yrto Takoe CHeKTphbl UCITyCKAHUS U TIOTTIOLIEHHS, KaK OHU CBA3aHbI MEXIY CO-
00i?
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Onsitel Peszepdopna, Mozesns atoma Pesepdopaa.
JlocTonHcTBa M HeloCTaTKH Mojeiu Pesepdopa.
Iloctynats! bopa.

Kpachas rpanuua normoieHus.

YcerpolicTBo criekTpockona. Jlucnepcus ceera.
['pamyupoBka criekTpockora.

I R

9.6.3 IllpumepHblii MepedeHb BONPOCOB K 3a4eTy ¢ OLEHKOH s nposeje-

HHS IIPOMEXKYTOYHOI0 KOHTPOJIA MO AHCLHHIIJIHHE

Mexanuka

1. OcHOBHBIE NOHATHA KHHEMATHKH MOCTYIATENLHOIO JBUKEHHS: CKO-
POCTB, YCKOpEHHUE, TPAeKTOPHSI, ITyTh, LIeHTp Macc. CHCTEMbI KOOpPIAMHAT.

i, Bpamiarensnoe naswxenue. LleHTpocTpeMuTensHoe (HOpMabHOe)
YCKOpEHHE, yII0Basi CKOPOCTh, YIIIOBOE YCKOPEHHUE, PAIHYC KPDUBU3HBI.

3, Hunamuka. Matepuansnas touka. Cuna. Macca. Umnynsc. UHepru-
aJlbHBIE CHCTEMBI OTcuéTa. 3aKoHbl HbroTOHA.

4. [I-o# 3akon HproTOHA. 3aKOH COXpaHeHHMs UMITYNIbCA.

) PeakTuBHOe 1BMKeHHe. YpaBHEHHE IBHXEHHUs Teja C MepeMeHHOIl
MaccoHu.

6. binsko- u naneHonekicTBytomme cunbl. Cuibl Tpenust. CHIbl yrpy-
FOCTH. 3aKOH BCEMHUPHOT'O TATOTEHHS.

g KocMmuueckue ckopocTu.

8. Pabora. KuneTnyeckast 1 NOTeHIHAIbHAS JHEPTHU. 3aKOH COXpaHe-
HHUS MEXaHHYECKON IHEePTHH.

9L LlenTpanbHbli yaap.

10. OCHOBHOH 3aKOH [MHAMHKA BpalllaTelbHOTO BHXKEHHsS. MoMeHT
cuibl. MoMeHT umiysibca. MomenT uHepiuu. Teopema [Noiirenca-1lITeiinepa.

11. Kunernyeckas sHeprus BpalamIerocs Tea.

12 3aKoH cOXpaHEHHsI MOMEHTa UMITyJibca. [ mpockor.

15 ['apMoHuveckue KoneOGaHUs U UX mapameTphbl. YpaBHeHHs KoneOa-
HHUH TMPYXUHHOIO, MaTEMaTH4YeCKOr0 U (PU3NUECKOro MassTHUKOB.

14. CobOcTBeHHBIE M BBIHY)KICHHBIE KoJeOanud. 3aTyxaroliue Kojeda-
Husd. Pe3onaHc.

15, Ilpynuun orHocurensHoctd [amunes. IlocTynaTel creuMaTbHOMN
TEOPHH OTHOCHUTEJIbHOCTH.

16. IIpeobpaszosanus JlopeHna. OTHOCHTENBHOCTh PAcCTOSHHE M IIpo-
MEXYTKOB BPEMEHH.

17 CBs3b MacChl ¥ SHEPrHUH.

TepMoaunamMuka

18. M3zonpoueccel. 3aKoHBI HealbHbBIX Fa30B

19, MornexynsapHo-KuHeTHYeCKass TeopHsi (OCHOBHbIE MOJIOKEHHs). 3a-

KoH ABoranpo. YpapHenue Knanefipona-Knaysuyca.
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20. Pacnpenenenne MakcBesa Monekyn 1o ckopoctsaM. CpeHsst CKo-
poctb. CpenHss KBaJipaTHYHas CKOPOCTE.

21. bapometpuyeckas popmyna. Pacnipenenenue bonbimana.

22 Hubdysus. Buyrpennee tperne. TeruonpoBogHOCTh. YpaBHEHHS
JUIS OIIMCaHUs ITHX MPOLIECCOB.

2 TermoémkocTs u e€ Buasl. Popmyna Maiiepa.

24. IlepBoe Ha4ano TepPMOJMHAMUKH.

25. Anuabatuyeckuit npouecc. @opmyna Iyaccona. Pabora B u3o- u
anuadaTUYecKuXx rnpoieccax.

26. MonekynspHo-KHHeTHYecKast TeopHs TeII0EMKOCTH. CTereH: cBo-
00abI.

21, Kpyrossie nporeccsl. [uki Kapro.

28. Craructuueckuii cMbica sHTponuu. @opmyna Knaysuyca.

29. BTopoe Hauano TepMoinHAMUKH.

30. Peanbubie rasel. Msotepmbl DOupapioca. VYpasuenue Ban-nep-
Baanbca.

31. O ekt Ixoynsa-Tomcona. CxuxeHHe rasos.

.2 Kunkoctu. IloBepxHocTHOe HaTsukenune. @opmyna Jlannaca.

33, Crtpoenue TBEPABIX Ten. DHEPrus MOJIEKYIl ra3a, JKUIAKOCTH U TBEp-
JI0TO TeJna.

9.6.4 IlpumepHblii nepeveHb BONPOCOB K IK3aMeHY /sl NPOBEJCHHUS MPO-

MEKYTOYHOI0 KOHTPOJISl MO THCLHHILIHHE
OneKTpoaMHAMUKA

3akon KynoHa.

HanpsskeHHOCTB 3/1eKTpHYecKOoro noJis.

Onekrpuyeckoe nmojie. HanpskeHHOCTH MOJS.

I IpyHLIMT Cynepro3HLIUK IIEKTPHYECKUX TOJIeH.

Iorok HanpsbkennocTH. Teopema Octporpaackoro—Iaycca ans snek-

TPOCTATHYECKOIO I10JIS B BaKyyMe.

6. Pabora, coBepiiaeMas cHIaMH 3I€KTPOCTATHYECKOTO MO IPH NepeMe-
IIIEHHH B HEM 3JIEKTPUYECKOTO 3apsiia.

7. lloTeHUMan 3J1eKTPOCTATHIECKOTO M1OJIS.

8. Ilpumepsl nprmMenenus TeopeMsl Octporpanckoro—I aycca k pacuery
9JIEKTPOCTATHYECKUX NOJIEH B BAaKyyMe.

9. JlvnonbHbele MOMEHTHI MOJIEKYJT IHIJIEKTPHUKA.

10 [Tonsipuzanus IU3IEKTPUKOB.
11. Teopema Octporpajckoro—I aycca . st 31€KTpOCTATHYECKOrO TIOJIS B
cpene.

12.VenoBus fuist 371€KTPOCTaTHYECKOTO TTONIS HA MPaHHLE pasiena H30TpoIl-
HBIX JHAJIEKTPUYECKUX Cpe]l.

13.TIpOBOOHHKH B 3JIEKTPOCTATHYECKOM I10JI€.

14.211eKTpOeMKOCTb yeIHHEHHOTO MTPOBOIHUKA.

15.B3aumnas emkocts. KoHpeHcaTopsl.
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16.DOHeprus 3apsykeHHOTO MPOBOJHHKA H 3JIEKTPUYECKOTO TI0JI.

17.1TonATHE 00 3NMEKTPHUUECKOM TOKE.

18.Cuna u nI0THOCTH TOKA.

19.0cHOBEBI KTacCHYECKOM SIEKTPOHHOM TEOPUH 3JIEKTPONPOBOAHOCTH Me-
TaJoB.

20.CTopOHHHE CHUJIEL.

21.3akonel OMa u /Ixoyns—IJlenmna.

22 IlpaBuna Kupxroda.

23.3akoHsl snekTponusa Papanest, DNeKTPOIUTHIECKAs AUCCOLHALIHS.

24.ATOMHOCTb 2/I€KTPUYECKHX 3apPsi/IOB.

25.0neKkTponuTHYecKas MPOBOIUMOCTD KHIKOCTEH,

26.21eKTpONpPOBOIHOCTD ra30B.

27.1loHsTHE O Pa3NIUYHBIX THIIAX ra30BOr0 paspsia.

28.HexoTropele cBefieHUs O TIa3Me.

29.MaruutHas uHaykums. Cuna Jloperma.

30.3akon Amnepa.

31.3akon buo—Casapa—1Jlamnaca.

32.HekoTopsle npocTeiiliie NpuMepbl MATHHTHBIX 110JI€l B BaKyyMe.

33.MarauTHO€e B3aMMOJCHCTBHE IIPOBOJHUKOB C TOKaMH. KOHTYp ¢ TOKOM B
MarHUTHOM I0JIe.

34.3aK0H NOJIHOTO TOKA JUIsi MATHUTHOTO TI0JIS B BAKyyMe.

35.MaruutHseii notok. Teopema Octporpanckoro—I aycca a1 MArHUTHOTO
OIS

36.Pabota nepemMellieHHsI IPOBOIHHKA C TOKOM B ITIOCTOSIHHOM MarHHTHOM
noJe.

37.JIBnKeHue 3apsHKeHHBIX YaCTHIL B IIOCTOSHHOM MAarHMTHOM MoOJe.

38.51Bnenue Xomna.

39.V nenbHbli 3apsaa yacTHL. Macc-crieKTpoMeTpHs.

40.Y ckopuTenH 3apsHKeHHBIX YaCTHIL.

41.MarauTHele MOMEHTHI 3JIEKTPOHOB H aTOMOB.

42.ATOM B MarHuTHOM TI0JIE.

43./lnamMarHeTMKy ¥ napaMarHeTHKH B MATHUTHOM IIOJIE.

44 MarsHuTHOe 10Jie B BEIIIECTRE.

45.DeppoMarHeTHKH.

46.YcnoBys Ui MarHUTHOTO TI0J1S Ha TPAHHLIE Pasjielia H30TPOIHBIX CPe.
MarsuTHsbIe 1enu.

47.OcHOBHOM 3aKOH 371eKTPOMarHUTHON WHIYKLIHH.

48.5IBneHue caMOMHIYKIIHH.

49.B3auMHast HHIyKIIHS.

50.2Heprysi MarHUTHOTO T0JIs B HeheppOMarHMTHOM H30TPOIHOM cpejie.

51.3aK0OH COXpaHEeHHsI DHEPIHH [UIsl MATHMUTHOTO MOJIs B He(heppOMarHUTHO
cpene.

52.001mas xapakTepucTHKa TeOpHH Makcsesa.

53.IlepBoe ypaBHeHHe MakcBeia.
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54.Tok cmewenus. Bropoe ypaBHenue Makcsenna.
55.Tperse U yeTBepTOE ypaBHEHHS MakcBeruia.
56.[lonHas cucrema ypaBHeHHIt MakcBeuia 1ist 31IEKTPOMArHUTHOTO TOJI.

KosnebaHus U BOJTHBI
57.I'apmoHuYecKre KonebaHusl.
58.MexaHuyeckre rapMOHHYECKHE KOeOaHusl.
59.CBoGoaHbIe rapMOHHYECKHE KOJIEGaHHUs B 3IEKTPHYECKOM KoJebaTeb-
HOM KOHTYpe.
60.CnoxeHue rapMOHHYECKHX KOJeOaHHi.
61.3aryxarourue konebaHus.
62.BbiHyXIeHHbIe MexaHHYECKHE KOoJleOaHusl.
63.BeIHYyXIeHHbIE 3JIeKTpUYECKHEe KoJieOaHus.
64.1IpososbHBIE U TTONIEPEYHBIe BOJIHBI B YIIPYToii cpejie.
65.YpaBHeHue Oeryineit BOJTHBL
66.Ma3oBasi CKOPOCTH U IHEPTUsl YIPYTUX BOJIH.
67.ITpyHuMN Cyneprno3uiyy BoiH. [ pynnosas cKopocTs.
68.1Uurepdepenuus BoiaH. CTOSUKE BOIHEL
69.0¢ddexr lomnepa B aKycTHKE.
70.CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.
71.OHeprus 3n1eKTPOMarHUTHBIX BOJIH.
72.13ny4eHHe 3eKTPOMarHUTHBIX BOJIH.
73.111xana 31eKTpOMarHuTHHIX BOJIH.
74.0t1pakeHHe U NpesoMIIeHHe 2TeKTPOMAarHUTHEIX BOJIH Ha MPAHHLE pas-
Jena ABYX JUBJIEKTPUYECKHX Cpell.
75.9¢ ekt Jlonnepa As 3MeKTPOMAarHMTHBIX BOJIH.

OnTtuka

76.3aKOH IIPAMOJIMHEHHOrO pacnpoCTpaHEHHs CBETA. 3aKOH He3aBUCHMOCTH
CBETOBBIX JiydyeH. 3aKOH OTPa)Ke€HHs CBeTa. 3aKOH IpPeJIOMJIEHHMS CBeTa.
3aKoH 06paTUMOCTH CBeTOBBIX Jyd4eil. [Tokasarens npenomuenus. Ion-
HO€ BHYTPEHHEE OTPaKeHHE.

77.Teopus MCTeYeHUsI, BOJTHOBAsI TEOPHsi. 3aBUCHMOCTD MEXLy IT0Ka3aTeseM
MPEJIOMIIEHHS. H CKOPOCTBIO CBETA B BEILIECTBE,

78.I1punnun Mepma. OnTudeckas JIHHA MY TH.

79.CxopocThb cBeTa. AcTpoHOMUUeckHe Habmoaenus Pémepa. Onpenenenne
CKOpOCTH cBeTa 110 abeppauuu cBeta bpemiu. Onbir @uzo. Oneir dyko
1 ®uzo. OneiT MalikenbcoHa.

80.CeTroBoi NoTOK. DyHKIIHS BUJHOCTH.

81.DoToMeTpUYECKHE BETMUHHBI H HX €IHHHULIBL.

82.0OcHOBHBIE NOHATHS U ONpeeNeHHs (TOMOLUEHTPHYECKHI MYYOK,; aCTHT-
MaTH4eCKas pa3HOCTh; TOYEYHOE WJIM CTHIrMaTHYecKoe H300paxeHue;
AEHCTBHTEIIBHOE W MHHMMOE€ W300pa)KeHHS; CONPSDKEHHBIE TOYKH, IIPO-
CTPAHCTBO [IPEMETOB U MPOCTPAHCTBO H300paAKEHHH ).
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83.1lenTpupoBaHHas ontHyeckas chuctema. Mokycel. DoKanbHBIE MIOCKO-
cTH. JluneiHoe yBenuueHune. [ TaBHble TOUKH H IMIaBHble IOCKOCcTH. OI-
THYecKas cuina. ®opmyna Herotona.

84.IIpononsHoe yBenuuenue. YrioBoe yBenudenue. CBS3b MeKIy JTHHEH-
HBIM, TIPOJOJIBHBIM U YTTIOBBIM YBEJIHYEHHUIMHU.

85.Cnoxenue onTudeckux cucreM. OnTHYECKas CHCTeMa CyMMAapHO# CHc-
TeMbl. DOpMyJ1a KapAMHAIBHBIX IIOCKOCTEN CyMMapHOi CHCTEMB.

86.I1pesomnenne Ha cdepudeckoil noBepXHOCTH. [lapakcHanbHBIE ITyYm.
Teopema Jlarpamwka-I'ensmronsia.

87.JIunza. ToHkas nHH3a.

88.IlorpemHocT onTHyeckux cucreM. OnTudeckue NpUOGOPEI.

89.CeeroBas BonHa. MHTeHCUBHOCTH cBeTa. CBA3b MEXIY HHTCHCHBHOCTBIO
CBETa ¥ aMIUTHTY/10i CBETOBOI1 BOJIHEI.

90.MuTepdepeniins cBeTOBBIX BOMH. [IpogomkuTensHOCTh 1yra BosH. Or-
THYeCKas pasHOCTh Xoxa. 3epkana @penens. bunpusma Openerns.

91.MuTepdepeHuns MHOTHX BOJIH. BekTopHas aumarpamma. YcioBus s
TJIaBHBIX MaKCHMYMOB H HHTEP(EePEeHIMOHHBIX MHHHMYMOB.

92 Ilpunuun Iolirenca — @penens.

93.3onbl ®penens. OG0CHOBaHHE ¢ TOYKH 3pEHHs BOJIHOBOH ONTHKH 3aKOHA
NPSMOJIMHEHHOI 0 PaclpoCTpaHeHUs CBETa.

94. Nudpakums OpeHens OT MPOCTEHLINX mperpaj.

95.Iudpakuus OpayHrodepa OT 1IeTH U HA KPYIIIOM OTBEPCTHH.

96. ludpakiuponHas pelerka.

97.ludpakiust Ha IPOCTPAHCTBEHHOM pellleTke.

98.I'onorpadus.

99./lucniepcus ceera. HopmanbHast 1 aHOMasbHas MCIEPCHH.

100. I'pynmoBas CKOpoCTb.

101.  Knaccuyeckas 31eKTpOHHAS TEOPHs IMCTIEPCHH CBETA.

102.  Tlornowenwue cBeta. 3akoH Byrepa-Jlam6epra. 3akon Bepa.

103.  Paccesnue cBera. PaccesHue B MyTHBIX cpemax. PameeBckoe pac-
cesiHue.

104.  Tlonspusauus ceera Npu OTPaXKeHHH M NPENOMIIEHHH Ha IPAHHLIE
paszena ABYX JIHINEKTPHYECKHX Cpejl.

105.  JlBoitHOe nyuenpenoMieHHe.

106. HMurtepdepeHiys nonspu30BaHHOTO CBETA.

107.  HckyccTBeHHas oNTHYECKas aHH30TPOIIHS.

108.  BpaleHue niockocTy nosispusaiuy. 3akoH buo.

109.  Tennopoe uznyuenwue. 3akon Kupxroda.

110.  3axonsl Credpana—bonsiiMana u Buna.

111.  Dopmyna [Tnanka.

KBanrtoBas dusuka
112. ®orospdexr, ero Bunsl. opmyna DifHiTeiina ans dporosddexra.
113.  ®otonsl X 3Heprus u ummynsc. ddhdext KomnroHa.
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114.  OnwiT Jlebenesa. JlaBneHue cpera.

115.  JnuHa BonHb ae bBpoiins.

116. Ilpunuun Heonpenenénnoctu [eiizenbepra.

117.  Bonnosas ¢pyukuus u eé Gpusnyeckuit cmpicn. Ypapnenue 1llpeann-
repa.

118.  TyHHenbHbIH 3P PeKT. DNeKTPoH B MOTEHUUAIBLHOH SIMe.

119.  Mogens aroma Tomcona. OmnbiT Pesepdopaa. [InanerapHas Moznensb
aToMa.

120.  Tloctynatel bopa. BeiBon cepuanbroit Gpopmynsl. @opmyina Bansme-
pa I CIeKTpa BOJIOPO/a.

121.  CnonTanHoe M BBIHYXJeHHOe H3nydeHHe. [IpuHuMn paboThsl nase-
pOB.

122, Bupel nazepos. Ilpunuun paGoTsl renuii-HeOHOBOro, pyOUHOBOTO H
MOJTYy IPOBOJHUKOBOTO JIa3€pOB.

AnepHas dhusmka.
123.  EcrecTBeHHas paaMOaKTUBHOCTh W €€ 3aKOHOMepHOCTH. [IpaBuna
cMellleHus. Y paBHeHus anbga- u 6eta-pacnaja. [lepuon nonypacnaza.
124.  Peakuuu jenenus u cuHTesa. Jledekt Macchl M dHeprus cBsizu. Kpu-
TUYEeCKasi Macca.

125.  DnemeHTapHBIe YaCTHIIBI.

126.  Honusupyromme W3JIy4eHHS U WX XapaKTepUCTHKH. KocMHueckme
Jy4YH, HX COCTaB U XapaKTePUCTHKH.

10 MeTroanyeckHe peKOMEHIAUHH s 00YYAIOIMIHXCH MO OCBOEHHIO
AHCUHITHHBI

Msydenue nucumninnabl «@u3nka» opraHusyeTcs B BHUJE JICKLHIA, [IPaKTH-
YECKHX 3aHATHH, 1abopaTOpHBIX pabOT U CaMOCTOATENLHOM padboTsl. IIpononiu-
TE€JILHOCTh U3Y4YCHUS NUCLMIUIMHBI — IBa CEMECTpPa. Y POBEHb W Ka4eCTBO 3HAHUH
00y4arolMXcs OLEHHBAIOTCS 10 Pe3yNbTaTaM BXOIHOTO KOHTpPOJIsl, TEKYLIEro
KOHTPOJIS YCIIEBA€MOCTH M MPOMEXKYTOYHOM aTTeCTallMHd [0 UTOraM OCBOESHHUS
JUCUHMIUIMHBI B BUJE 3a4€Ta ¢ OLIEHKOHH JK3aMeHa.

JIekuust — ocHOBHas (opMa CHCTEMATHYECKOT0, MTOCIEI0BaTEILHOIO YCTHO-
ro U3JI0KeHUs yuyeOHoro Marepuana.UreHue NeKuMii, Kak IIPaBUJIIO, OCYIECTRBIISA-
eTcs Haubonee NpodecCHOHANbHO IMOArOTOBIIEHHBIMH NperoaBaTeAMU yYHHU-
BepcuTeTa. OCHOBHBIMH 3a1a4aMU JICKLUI SABJISIOTCS

— O3HAaKOMJICHHE O0y4aroIUXCs ¢ LeMsMH, 3a1a4aMH U CTPYKTYpOH H3y-
4aeMOH JUCUHMIUIHHBL, €€ MECTOM B CHCTEMEe HAayK W CBSI3IMH C JIPYTUMHU JMCLIHI-
JIUHAMH;

— H3JI0)KEHHE KOMIUIEKCa OCHOBHBIX HaYYHbIX MOHSITHH, 3aKOHOB, METO/I0OB,
NPHUHUUIIOB JaHHOW JHUCLMIUIUHBIL,
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JlekuMn MOTHBHUPYIOT 00YYaIOIIErocsi Ha CaMOCTOATENbHbIH TTOMCK H H3y4e-
HHE HaYYHOH M CNELHMAIbHON JIMTepaTyphl H APYTUX HCTOYHUKOB MO TEMaM IHC-
LIUIUIHHBI, OPUCHTUPYIOT Ha BhIABIEHHE, (DOPMYIHPOBAHHE W UCCIIEOBAHUE HaH-
bollee aKkTyalbHBIX BONPOCOB U MPoGieM (GU3UKH. 3HAYMMBIM (DaKTOPOM MOJNHO-
LeHHOH H MUIOJOTBOPHON paboThl 00ydalomIerocs Ha JeKUHH ABISETCA KyIbTypa
BelleHus KoHCreKkTa. Clynias JeKiuio, HeoOX0MMO HAay4UThCS BBIAENATh U (QUK-
CHPOBATh €€ KJIFOUeBble MOMEHTEHI, 3alIUChIBasi MX OoJiee YETKO M BBIAEIAS KAaKUM-
b0 crocobom u3 obmero Tekcra. Kpome Toro, He06X0IMMO HayUHTBCS IeNaTh
MOHATHBIE [T 00YYaIOLIErocs COKPAILEHHs MPU 3alTUCH TeKCTa JIEKIMH U CTpe-
MHUTBCSE OCBOUTBH OBICTPYIO MaHepy NHUChMa M pyOpUKALIMIO MaTepHana.

[IpakTuyeckue 3aHATHA MO AucLHIUTHE «DPU3UKa» MPOBOJATCS B COOTBET-
CTBHH C y4eOHO-TEMaTHYECKUM IUIAHOM M0 OTAENbHBIM rpynnam. Llens npaktu-
YECKUX 3aHATHH — 3aKpEeNUTh TEOPETHYECKHE 3HAHMS, [OyYeHHbIE CTYIeHTaMu
Ha JIEKUMAX U B pe3ysibTare CaMOCTOSATENbHOrO H3YyYeHHs COOTBETCTBYHOLIMX
pa3liesioB peKOMEHIyeMOH JIMTEPATyphl, a Takke NPHOOPECTH HavalbHBIE MPaK-
THYECKHE HaBBIKH aHaIU3a HaOJt01aeMbIX (PH3HYECKHX SIBJICHUI.

Tembr npakTHyecKHuX 3aHATHIT 3apaHee cOOOIAIOTCS OOYYAIOIIHMCS ISl TO-
ro, 4TOOBI OHM MMEH BO3MOXKHOCTbH HMOATOTOBUTLCSA M NMPOpaboTaTh COOTBETCT-
BYIOILME TEOPETHYECKHEe BONPOCH AMCLMIUIMHBL. B Havane kaxmoro mpakTuye-
CKOI'0 3aHATHSA MpenojiaBaTe/lb KpaTKO JTOBOAUT JI0 00YYarOIIMUXCA LeNb U 3a1a4u
3aHATHS M co0OLIaeT o6y4alonuMcss OCHOBHBIE 3aKOHBI HEOOXONMMbIE Ui pe-
LIEHUs 3a/1a4 Ha 3aHATHH.

B paMkax npakTHuecKoro 3aHaTHs 0Oydarolifecs pelaT 3a1aul 1 pa3ou-
PaloT NPaKTHYEeCKHEe 3a[a4l CaMOCTOSATENILHO WM NPH TIOMOLIM IPenoaaBaTes.
IIpenonasarenb BHICTYNaeT B pONM KOHCYJIBTAHTA, OCYLIECTBISET KOHTPOIIb II0-
JTYYEHHBIX 00Yy4aroUIMMHUCS Pe3y/IbTaToOB.

OtcyTcTBHE 00ydalolMXCS Ha 3aHATHAX WM MX HEAaKTMBHOE ydyacTHe Ha
HHUX MOJMET OBITh KOMIIEHCHPOBAHO CAMOCTOSTENLHBIM BBIMOTHEHHEM IOMOIHH-
TEJIbHBIX 3alaHHH W MPECTaBIEHUEM UX Ha IPOBEPKY MPernoaaBarelio.

JIabopatopHbie pabGoTel NpH3BaHBI Pa3sBUTh HABBIKH 3KCIIEPHMEHTAIBHOlM
(QU3HYECKOH NeATENHOCTH 00YUAarOLIHXCsl, @ TAKXKe 3aKpeNuTh (HU3HIECKHE 3Ha-
HUS ONBITHBIM NMyTéM. B mpouecce nabopaTopHbIX pabOT CTYHEHTHI MPOBOASAT
CaMOCTOATENIbHOE 03HAKOMJIEHHE C TEOPHEH, Jiexalled B OCHOBE W3y4aeMOoro siB-
JICHUS. HCIONB3ysl MeTOoAHYecKkue rnocodus. Ha sansrusx nabopatopueie paboTel
MPOBOIATCA B TPHUCYTCTBHH Ipernojasarelis, KOHTPOJHPYIOLIEro IMpPOLecc HX
MPOBE/IEHUS U KOHCYJIBTUPYIOLIETO CTyAeHTOB. [lo pe3ynsratam npoBeneHus pa-
00T cTtyneHTaMi opopmiseTcss OTYET M IPOBOJMTCA €ro 3amuTa. B npoiecce 3a-
IIMTBL OTYETA 110 JlabopaTopHOi paboTe mpernojaBarellb MPOBEPSET 3HAHHE OC-
HOBHBIX 33aKOHOB, Ha KOTOpBIX 0asupyeTcs H3yuyaemoe SIBJIEHHE, a Takxke Ipa-
BHJIBHOCTb M CaMOCTOSITEIbHOCTh HAllUCaHHe OTYETA, a TakKe MPOBOJUTCS JIUC-
KyCCHS.

Llensto camocTOATENBHOI PabOTHI O0YYAIOIIMXCS TP H3YUEHHH HACTOAIEN
Y4eOHOH TUCLHIIIMHBI ABJIAETCS BBIPAOOTKA HMH HABBIKOB pabOThl C HAYYHOI U
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y4eOHOM 1TepaTypoii, a TakikKe pa3BHTHE y 00yYaroIMXCsl YCTOHUUBBIX CIIOCO0-
HOCTEH K CaMOCTOATEILHOMY M3y4eHHMIO U 00paboTke noiyueHHo HHGOpMaILMH.

B mnpouecce camoctositensHol paboThl 00yYaOIMICS HOIKEH BOCIPHUHH-
MaThb, OCMBICIIUBATE H YIIyOIATh MOMyYaeMyt0 HHGOPMAIKIO, pelaTh IpaKTHYe-
CKHE 3ala4, MOJAroTaBIMBATE JOKIaAbl, BBINOIHATE JOMAIIHUE 3aJaHUs, OBJa-
JieBaTh NPOECCHOHANBHO HEOOXOAMMBIMH HaBblkami. CamocTosTenbHas paboTa
o0yyarolerocss BecbMa MHOroobpasHa W cojep)kaTenbHa. OHa BKIIOYaeT clie-
JYIOLIHe BUJIbl 3aHATHH:

— CaMOCTOSITeNIbHBIN 110J00p, U3yueHHe, KOHCIIEKTHPOBAHHWE, aHAIN3 yueo-
HO-METOJAMYECKOH U HayYHOH JIMTEPATyPhl, IEPUOTUYECKHX HAYYHBIX H3JaHUI,

—HHJIMBHIYyaJIbHasl TBOpYECKas pabOTa MO OCMBICIEHHIO COOpPaHHOW WH-
(opmanuy, NpoBeIEeHNI0 CPABHUTENBHOIO aHAIN3a M CHHTE3a MATepPHANOB, I10-
JY4EHHBIX U3 pasHbIX HCTOYHHKOB, MHTEPIpeTalUd WH()OPMAIMH, BHINIOIHEHHE
JIOMAIlIHUX 3aJlaHHH;
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Paboyas IpOrpaMMa IHCUMIITIMHBEl COCTaB/IeHA B COOTBETCTBHH ¢ TpeOOBaHUAMH
®I'OC BIIO no HalpaBJlIeHUIO MOArOTOBKH 16200] «OKcmnyaranus BO3YILHBIX
CYZI0B U OpraHU3alus BO3AYLIHOIO JBUKEHU. i
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