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XapakTepucTUKA JTUCHUUILIHHBI

Hucuuminna «Duznkay sBIsieTCs 0053aTEIbHBIM KOMIIOHEHTOM IIUKJIa 0a30BbIX
JTUCLUTLINH.

OOyyeHue CTYJIEHTOB OCHOBaM COBPEMEHHOM (PHU3UMKHU, HEOOXOIUMO Kak JIjIs
MOJTHOLICHHOTO M3YYEHUS JPYrMX Y4E€OHBIX IUCUUIUIMH, TaK U JUisi (POPMUPOBAHMUS
HAy4YHOI'O MHPOBO33PEHHs COBPEMEHHOIO MHXkeHepa. M3yueHue LenoCTHOro Kypca
bu3MKK HapsAy C IPYTHMMH €CTECTBEHHBIMU HAyKaMH COCTABIISIET OCHOBY (pyHJaMeH-
TaJIBHON TIOJrOTOBKH MHKEHEPOB JIF000TO MPOQHIIS.

®du3rka — 3TO Bcerja Hayka Oymaymiero. Temmnbsl U KauecTBO pa3BUTHUSI COBpe-
MEHHOTO MPOU3BOJICTBA TUKTYIOT HEOOXOMUMOCTh H3ydeHUs (PU3UIECCKUX SBICHUN H
IIPOIIECCOB, KOTOPBIC €Ill¢ HE MPUMEHSIOTCS B TEXHUKE, HO B OyayIIeM MOTYT OKa-
3aThCs MOJE3HBIMU UHXKEHEPY.

Heab AMCHMIIMHBI

Jucnumuimaa «©@U3uKa» CTaBUT LEJIBIO:

- U3YYEHHUE OCHOBHBIX (PU3UUECKUX SIBJICHUH; OBJIaJIeHUuE (QyHIaMEHTaIbHbIMU
HNOHATUSAMU, 3aKOHAMHU U TEOPUSMHU KJIACCUUECKON U COBPEMEHHOM (PU3UKHU, a TAKKE
MeToAaMU (PU3NYECKOT0 HCCIIEI0OBAHNS;

- (hopMUpOBaHKE HAYYHOI'O MHUPOBO33PEHUS U COBPEMEHHOTO (PU3UUECKOTO
MBIIIICHUS;

- OBJIQJICHUE IIPUEMAMU U METOJAMHU PELICHUS KOHKPETHBIX 3a/1a4 U3 pa3iiny-
HBIX oOacTeit PU3uKH;

- (hopMHpOBaHKE YMEHUN CAMOCTOSITENIbHO MPUOOPETaTh 3HAHUS, UCTIONB3YS
y4€OHUKH, CIIPABOYHHUKH U HAYYHO-TEXHUUYECKYIO JIUTEPATYpYy.

- 03HAKOMJICHHE C COBPEMEHHOM Hay4HOU anmnapaTypoi, popMupoBaHre HaBbI-
KOB MPOBEICHUS (PU3HMUECKOTO IKCIICPUMEHTA, YMEHUS BBIACTUTH KOHKPETHOE (pr3H-
YECKOE COJIepKaHUE B MPUKIIAHBIX 3aa4ax Oy Iylel cenuanbHOCTH.

33[[3‘11/1 ANCHUII/IMHBI

3afgaun TUCIUIUIMHBI CJICIYIOIIHE:



- CO37]aHKe y CIIyIIaTe’ae OCHOB TOCTATOYHO IIWPOKOW TEOPETHUECKON MOJro-
TOBKHM B 00J1aCTH (DU3HMKH, MO3BOJISIFOIICH OYyIyIIUM HHXEHEpaM OPUEHTHPOBATHCS B
NOTOKE HAYYHOUM M TeXHUYECKOM MH(popManuu U 00ecreynBaole UM BO3MOKHOCTh
NPUMEHEHHUSI HOBBIX (PHU3UYECKUX MPUHIUIIOB B TE€X O0JACTAX TEXHHKH, B KOTOPBIX
OHHU CIIEIUATU3UPYIOTCS;

- PacKphITHE CYIIHOCTH OCHOBHBIX MPEJICTABICHUH), 3aKOHOB, TEOPHl Kilaccuye-
CKOM M COBPEMEHHON (PM3MKM B MX BHYTPEHHEWU B3aMMOCBSI3H U IEJIOCTHOCTH, TaK
Kak i OyJIyliero MH)XeHepa Ba)KHO YCBOCHHME HMepapXuM (PU3NYECKUX 3aKOHOB U
MOHSTUH, TPAaHUI] UX MPUMEHUMOCTH, NO3BOJIsIONIME A(D(PEKTUBHO UCIOJIB30BATh UX
B KOHKPETHBIX CUTYaIUsX;

- (hpopmupoBaHHE y CTYJIEHTOB MPUEMOB U HABBHIKOB PEIICHHS 00OOMIEHHBIX TH-
HOBBIX 3a/1a4 (TEOPETUUYECKUX U SKCIEPUMEHTAIbHO — IMPAKTUYECKUX) U3 Pa3HbIX
oOnactelt (M3MKHM, MOMOTAIOMIMX MM B JaJbHEWIIEM pemath MpodhecCHOHaIbHBIC
MH)KCHEpHBIE 3a71a4u;

- (hopMHpoBaHHE y CTYJACHTOB HABBIKOB OIICHMBAHMS CTENEHH TOCTOBEPHOCTH
pe3yNIbTaTOB, MOJIYYEHHBIX C MTOMOIIBIO AKCIIEPUMEHTAIBHBIX WM MAaTeMaTUYECKUX
METOJIOB MCCIIEOBAHNS;

- pa3BUTHE y CTYJIEHTOB TBOPYECKOTO MBIIIJICHHS, HABBIKOB CaMOCTOSTEIBHON
MO03HABATENBLHOMN JEATEIHHOCTH, YMEHUS MOJIETUPOBATh (PU3MUECKUE CUTYAIlUHU C HC-
M0JIb30BAaHUEM KOMITBIOTEPA;

- 03HaKOMJICHHE CTYJCHTOB C COBPEMEHHOW Hay4YHOMW armapaTypoil, BbIpaboTKa
HAYaJIbHBIX HABBIKOB IMPOBEACHUS DKCIIEPUMEHTATIbHBIX HAYYHBIX HCCIICIOBAHUN H
00pabOTKN MX pe3yJbTAaTOB, YMEHHUS BBIJCIUTh KOHKPETHOE (PU3MUECKOE COnepxKa-
HUE B IPUKJIAJHBIX 3a/1a4aX Oyaylell crennaibHOCTH.

B pesynbrare uzydeHus JaHHOW JUCLHMIUIMHBI CTYAEHTHI JOJIKHBIL:

HMeTh NpeACTABJICHHE:

- 0 TpaHUIaX MPUMEHUMOCTH Pa3IUYHBIX (PU3UUECKUX MOHITHHA, 3aKOHOB, T€O-
puii; 00 OLIEHKE CTENEeHU AOCTOBEPHOCTH PE3YJbTAaTOB, MOJYUYEHHBIX IKCIEPUMEH-
TaJbHBIMU WJIM MATEMATUYECKUMU METOJAMHU UCCIIEIOBAHUS;

3HATH:

-3HaTh OCHOBHBIE ITOHATUSA, 3AKOHBI U TEOPUU KIIACCUYECKOU U COBPEMEHHOMN
¢bu3uku, 00patuB 0co00€ BHUMAHUE HA T€ U3 HUX, KOTOPbIE JIEKAT B OCHOBE TEXHO-
JIOTUM COOTBETCTBYIOLIUX ITPOU3BOJICTB;

- MeTO/Ibl (PU3MUECKOTO MCCIIEAOBAHMS; BIUSHUE (PU3UKH, KaK HAYKH, HA pPa3BU-
THE TEXHHMKH; CBA3b (U3UKU C APYIMMHU HAayKaMH U €€ POJib B PELICHUU HAy4YHO-
TEXHUYECKUX NMPOOJIEM CIIelnaIbHOCTH;

yMeTh:
- BBIJICTIUTH M OTMHCATh OCHOBHBIE (DU3HUECKHUE SIBICHUS U TIPOIIECCHI, TPOUCXO-
JSIIME B TEXHOJOTMYECKUX YCTPOUCTBAX U amnaparax;
- UCTOJIb30BAaTh COBPEMEHHbIE (PU3NUYECKHE MPUHIUIIBI B T€X 00JIACTSIX TEXHUKH,
B KOTOpPbIX OOy4Yaromyecs CHeUUalu3upyroTcs; (popmMylnpoBaTh 3aKOHBI (DPU3UKH;
ONpeaeNsaTh BEIUUYUHbI, ONIMUCHIBAIOIINE SIBICHUS U 3aKOHBI;
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- YCTaHABJIMBATh CBSI3b MEXIY HUMHU (BBIPAKATh 3Ty CBSI3b aHAJUTUYECKH, Tpa-
¢udecku, croBaMm); U3JaraTb OCHOBHON TEOPETUUYECKUI U HKCIIEPUMEHTAIbHBIA Ma-
TepUall ¢ OObSICHEHUEM U MPUBEJICHUEM IPUMEPOB; IPUMEHSATH OCHOBHBIE 3aKOHBI U
OPUHIUIBI GU3UKU B CTAHAAPTHBIX CUTYAIUSAX; CTPOUTh MOJIETb (PU3NYECKOTO sIBJIE-
HUS C YKa3aHMEM T'PaHUIbl IPUMEHEHNS;

NPUOOPECTH NPAKTHYECKHE HABBIKHU:

- paboThl C OCHOBHBIMU U3MEPUTEIBHBIMU IPUOOPAMHU, & TAKKE YMETh OLICHH-
BaTb OCHOBHBIE MIOTPEIIHOCTH ITOIYYEHHBIX IKCIIEPUMEHTAIBHBIX JaHHBIX

- IPOBEJECHUS SKCIIEPUMEHTAIIBHBIX HAYYHbBIX UCCIIEJOBAHUM (PU3UUECKUX sBIIC-
HUM MMyTEM: IUNIAHUPOBAHUS dKCIEPUMEHTA (YaCTHYHO); 3alIMCH PE3YyJIbTaTOB U3MeEpe-
HUIl; 00paOOTKH M OLIEHKH IMOJIyYEHHBIX PE3yJbTaTOB MpPH PEIICHUH 3a7ay U MpoBe-
J€HUN DKCIIEPUMEHTA;

- COCTaBJICHHUs TaONHIl W TpapuKOB; OICHKH TOYHOCTU COBMAACHUS DKCIEpPU-
MEHTOB C TEOPETUYECKUMU JaHHBIMH.

IIpepekBU3UTHI

Jns u3ydyeHuss JaHHOW NUCHUIUIMHBI HEOOXOJIUMO YCBOEHHUE CIICAYIOIINX JHUC-
IUILINH:

1. Hm1210 Xumus

2. Mat 1211 MaremaTuka

IHocTpeKkBU3UTHI

3HaHI/I$I, IMOJYYCHHBIC IIPH HM3YYCHHHN IHCHUILINHBI «Dusuka» HCIIOJIB3YIOTCA
IIpX OCBOCHHH CICAYIOINX NUCIUILINH!

TM 2206 TeopeTnyeckas MEXaHUKa

PM 2207 Ilpuknaanas MeXaHuKa

IKBP 3315 HcnbiTanue, KOHTPOJIb U O€3011aCHOCTD MPO Ty KIIHH.
EACIU DnexTpoHHbIE CPEICTBA U aHAJIOTO-IIU(POBBIC U3MEPUTETHHBIC
YCTpPOMCTBA

B W —



TemMaTHnueCKUH IJIaH JUCHHUILINHBI

3 cemecTp

Ne
He-
enu

HaumenoBanue pazzena, (TeMbl)

TpynoeMKOCTb 110 BUAAM 3aHATHUH, Y.
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bA0%051

paK-
T™"-
YeCKHe

1abo-

patop
TOp-
HBIE

CPCII

CPC

Beenenue

du3rKa KaKk HaykKa O MPOCTEUIINX
dbopMax NBMXKEHHUS MAaTEpUU U COOT-
BETCTBYIOIIMX MM HamOojiee 0Ommux
3aKOHax Ipupoasl. Baxuenmwue srta-
16l pa3BUTHS GU3UKUA. MeTonbl Gpu3n-
YECKOTI'0 HCCJIEAOBAHUS: OIBIT, THUIO-
TE€3a, SKCIIEPUMEHT, Teopusi. Ponb u-
3UKH B CO3JJaHUM U PA3BUTHUH HOBBIX
OTpaciel TEXHUKU U HOBBIX TEXHOJIO-
rui. BiIMsHME TEXHUKHA Ha Pa3BUTHUE
buzuku. dusznka W Apyrue HayKwu.
®duznueckoe monenupoBanue. OOmias
CTPYKTYpa M 3a7auu Kypca (QU3UKH.

1 Mexanuka

1.1 Kunematuka

Mexannueckoe IBHKEHHE Kak IIpo-
creitmas Gopma JIBUKEHUS MATEPUU.
[IpocTtpancTBo u Bpems. Cucrema ot-
cyera. [loHaTHE MaTepruaIbHON TOUKH.
Kunemarnueckoe onucanue IBUKE-
HUS MaTepuaJbHOM TOYKH. 3aKOH
JIBWKEHUSI. YPaBHCHUE TPACKTOPUHU.
CKOpPOCTh M YCKOPEHHME Kak MpOou3-
BOJIHBIE PaJNyC-BEKTOPA MO BPEMEHHU.
DJIEeMEHThl KUHEMATUKH BpallaTellb-
HOro aBuxkeHus. CKopocTh U yCKoOpe-
HUE NPU KPUBOJIMHEHWHOM JIBUKEHUU.
YrnoBasi CKOpOCTb U YIJI0BOE yCKOpE-
HUE.

IIpakTuyeckoe 3ausiTue: Kunemaru-
Ka.

11

1.2 /Iunamuka MaTepHaJbHON TOY-
KM U TBEpPJOro Teja

Macca. Cuna. 3akonsl HsroTona Bu-
JIbl CWJT B MeXaHuKe. [ paBuTalluOHHbIC
CUJIbI. 3aKOH BCEMHUPHOTO TATOTCHUSI.
Cunbl ynpyroctu. 3akoH ['yka. Cuiisl

8




TpeHus. HepuanbHble CUCTEMBI OT-
cuera. MexaHMYECKUMU TPUHLHUN OT-
HocutenbHOCTH. [IpeoOpa3zoBanus ['a-
nuneda. HeuHepuuanbHble CHCTEMBI
OTCYETA.

IIpakTnyeckoe 3ansitue: J[MHamuka
MaTepUaJIbHONU TOUYKHU.

I11

[Tonsitue abCOMIOTHO TBEPIOrO Teja.
MoOMEHT CHIIBI MU MOMEHT HWHEpUUU
TBEpAOro Tena. MOMEHT uMIryibca.
YpaBHeHNE NMHAMUKHU BpPAIIATEIbHO-
ro JBW)KEHUS TBEPIOIO TeJa OTHOCH-
TEJIbHO HEMOJABMXKHOW ocu. Teopema
[Teitnepa.

IIpakTHyeckoe 3ausitve: /luHamuka
TBEPJIOTO TEJA.

IV

1.3 3akoHbI cOXpaHEeHUA

3aKOHBI COXPAHEHUS KaK CIEICTBUE
CUMMETPHUU MTPOCTPAHCTBA U BPEMEHHU.
Cucrema  MarepualbHbBIX  TOYEK.
Buemnue u BHyTpeHHue cuiibl. L{eHTp
Macc (LIEHTP UHEPIIMU) MEXaHUYECKOU
CHUCTEMBI M 3aKOH €r0 JBWKEHHs. 3a-
KOH COXpaHEHUs UMIyJbca Kak (yH-
JAMEHTAJIBHBIN 3aKOH IPUPOIBI.
OHeprus Kak YHHUBEpCaJbHas Mepa
paznuYHbBIX (POpPM IBUKEHUS U B3au-
mozeiicTBusi. PaboTa cuiibl U ee BbI-
pakeHUe 4Yepe3 KPHUBOJIMHEHHBIN WH-
terpain. Momuocts. Kunernueckas
DHEPrUs MEXaHUYECKON CHUCTEMBI U €€
CBs3b C PabOTONl BHENIHUX U BHYT-
PEHHUX CWI, NMPUIOKEHHBIX K CHUCTe-
Mme. [loTeHnuanbHas sHEprus MaTepu-
QJIBHOW TOYKM BO BHEIIHEM CHIIOBOM
IIOJIE U €€ CBSA3b C CHJIOHM, NEUCTBYIO-
el Ha MaTepuaJbHyl0 TOYKy. KOH-
CEpPBATHBHBIE U HEKOHCEPBATUBHBIC
cuibl. JIBMKEHHE B LEHTPAIbHOM I10-
Ji€ CUJl. 3aKOH COXPAaHEHUS SHEPIUU B
MEXaHUKE. 3aKOH COXPAHEHUS MOMEH-
Ta UMITYJIbCA.

IIpakTH4yeckoe 3aHsiTHE: 3aKOHBI
COXpaHEHUsI.




1.4 DaemMeHTHI cnenUAJILHOUH Teo-
PHH OTHOCUTEJIHLHOCTH

[Toctynarel DinHiTeitHa. [IpeobOpazo-
Banus Jlopenna. MluBapuantsl mpeo0-
pa3oBaHui. PeNATUBUCTCKUM 3aKOH
CIIOXKEHUA CKOpocTer. PensTuBuct-
CKoe mpeoOpa3oBaHUE HMIYJIbCa U
SHEPTUMU.

1.5 DaemeHTBI MeXaHMKH CIUIOLI-
HBIX Cpe/

[Tonarue cromHol cpenpl. OOmMe
CBOMCTBA KHAKOCTEW M ra3oB. HMue-
anbHasl W BS3KAs JKUJIKOCTb. YpaBHe-
uue bepnymmm. Jlamunapuoe u typOy-
JICHTHOE TeueHue xuakocren. Dop-
myna Crokca. Ynpyrue HanpspKeHUS.
DHeprust ynpyro JegopMupoBaHHOTO
Tena.

IIpakTH4eckoe 3aHsiTHE: DJIEMEHTHI

CIIECIMAIbHON TEOPUU OTHOCUTEIIHLHO-

CTU. DJIEMEHThI MEXaHUKH CILJIOIIHBIX

Cpel.

VI

1.6 Kosre0anusi ¥ BOJIHBI

OO1mue XapakTepUCTUKU TapMOHHYE-
ckux koneOanmit. Komnebanus rpysa
Ha npyXuHe. MaremMaTHu4ecKuil MasiT-
HUK. Dusznyeckuii MasTHUK. Croxe-
Hue kosiebanuii. BekropHas nuarpam-
ma. Koadpduuuent 3aryxanus. Jlora-
pudMHUUECKUI JTEKPEMEHT 3aTyXaHHUs.
BeinyxieHHble KONICOaHUS MOJ JICH-
CTBHEM CHUHYCOMIAIBHOM cuibl. Pe3o-
HaHC.

BonHoBble npouecchl. OCHOBHBIE Xa-
PAaKTEPUCTUKU BOJIHOBOTO IBHUKCHUS.
YpaBHenue BoaHbl. [l1ockas BodHA.
berymme u crosune Bonnbl. dazoBas
CKOpOCTb. 3BYK

IIpakTnueckoe 3ansitue: Kosebanus
Y BOJIHBI

VIl

2 MoJuekysipHas (pu3uKa U TepMo-
AMHAMHUKA

2.1 Crarucrnyeckass ¢usnuka H
TEPMOJAMHAMHKA
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OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON
Teopuu. MOJEKyIsIpHO-KUHETUYECKUI
cMbIca TemnepaTrypbl. CpenHsss KuHe-
TAYECKasi DHEPIUsl MOJIEKYJ] HJEAIb-
HOro rasa. TepMoaMHaAMHYECKHE I1a-
pamerpsl. PaBHOBECHBIE COCTOSIHUS H
IpOLECChl, UX M300pakeHHe Ha Tep-
MOJAWMHAMHUUYECKUX auarpaMmax. [a-
30BBIE€ 3aKOHBI. Y PaBHEHUE COCTOSIHUSA
UJI€aJIbHOIO rasa.

IIpakTuyeckoe 3ausitue: MoJseky-
JSPHO-KUHETUYECKAsl TEOPHS.

VIII

2.2 CraTtucTu4yecKue pacnpeee-
HUSA

Pacnpenenenne Makcsemna. Ckopo-
CTH TEIJIOBOTO JIBM)KCHHMS YAacCTHII.
Pacnpenenenne bosbumana g ya-
CTUI] BO BHENIHEM IIOTCHIIMAJIHLHOM
noste. Yucio creneneir cBodoasl. Pac-
MPEICJICHUE DSHEPrUU I10 CTEIEHAM
cBOOOABI. BHYTpeHHSs SHeprus wujue-
aJIbHOT'O rasa. MoustexysapHo-
KUHETUYECKAsT TEOpHUsl TEIJIOEMKOCTH
UJICATBHBIX Ta30B U €€ OrPaHUuYEH-
HOCTb.

IIpakTuyeckoe 3ansitue: CTaTHCTH-
YECKHE pacipeaeICHHUs.

IX

2.3 OcHOBBI TEPMOAUHAMHUKH
[lepBoe Hauamo  TEPMOJAMHAMUKHU.
N3onporeccol. O6patumbie 1 HEOOpa-
THUMBIE TETJIOBBIE MPOIECCHI.
IIpakTHyeckoe 3anaTHEe: OCHOBBI
TEPMOJIMHAMHUKH.

[Mukn Kapuo u ero KIIJI. Teopema
Kapno. DuTponusa. CBsi3p 3HTpONUU C
BEPOSATHOCTBIO  COCTOsIHMA. BTopoe
HayaJlo TEPMOAMHAMUKUA U €ro (pu3u-
yeckuil cmbIci. CTaTUCTUYECKOE TOJI-
KOBaHUE BTOPOr0 Hayajaa TePMOIMHA-
MUKHU. DHTPOIHS OTKPBITON HEIUHEHN-
HOH cuctembl. CaMOOPTaHU3YIOIIHNECS
CHCTEMBI.

IIpakTHuyeckoe 3anaTHEe: OCHOBBI
TEPMOJIMHAMHUKU (IPOAOKEHHE).
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XI

2.4 sIBjenns mepeHoca

OO1as xapakTepUCTHKa SIBJICHUM Iie-
peHoca. CpelHee 4YHUCIO CTOJIKHOBE-
HUM M CpefHsis JJIMHAa CBOOOJHOIO
npoOera. SIBjaeHus: nepeHoca B HEpaB-
HOBECHBIX TEPMOIAMHAMHYECKUX CH-
creMax. MoJIeKyJISIpHO-KUHETHYECKas
TEOpUsl SIBJICHUN TMEpeHoca: TeIo-
MPOBOJTHOCTH, BSI3KOTO TPEHHS, Tu(-
by3un. Koaddurments! nepeHoca.

2.5 PeanibHbIe ra3bl

O¢ddexTuBHBIA IUAMETP  MOJEKYIL.
Cuiibl  MEXKMOJEKYJISIPHOTO  B3auUMO-
JICUCTBUSL. YpaBHeHUnE Ban-nep-
Baaibca. N3oTepmbl Ban-nep-
Baansca.

da30BbIe MEPEXO/IbI IEPBOTO U BTOPO-
ro pona. ®a3zoBbie paBHOBecHUs U (a-
30Bble TpeBpaunieHus. Kpurnueckas
Touka. TpoiiHas Touka.
IIpakTuyeckoe 3ansiTue: ABieHus
nepeHoca. PeasibHbIe rassl.

XII

3 DJIeKTPpU4eCcTBO U MArHETU3M

3.1 DaekTpocraTuka
BzaumopeiicTBre 3MEKTPUYECKUX 3a-
pPAA0B. 3aKOH COXPAHEHMS dJIEKTpUYe-
CKHMX 3apsgoB. DJEKTPUUYECKOE IOJIE.
HanpsikeHHOCTh 3JIEKTPUYECKOIO I10-
nsa. IlpuHoMn cynepno3uuuu. IJek-
TpudecKud aunoib. [loTok BekrTopa.
Teopema T'aycca. [IpumMeHeHue Teo0-
peMsbl ['aycca K pacyeTy HanpsKeHHO-
CTE€U DIIEKTPUUYECKHUX IOJIEH.
IIpakTHyeckoe 3aHsiTHE: OIEKTPO-
CTaTUYECKOE I0JIE B BAKYYME.

XT1IT

PabGora anextpuueckoro mnoss. Llup-
KyJSILIUSL  BEKTOpAa  HANPSIKEHHOCTHU
NeKTpuyeckoro mnoida. IloreHnmai.
CBsi3b MOTEHIMATA C HaNPsKEHHO-
CTBIO JIEKTPOCTATUYECKOTO MOJIS.

[IpoBOAHUKH B SJIEKTPOCTATHUYECKOM
noJjie. DJEKTPUUYECKOE T0JIe B IPOBO/I-
HUKE U BOJU3HM OT MOBEPXHOCTH IPO-
BOJIHMKA. DJEKTPOoeMKOCTh. KoHpaeH-
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catopsl. EMKOCTb  KOHIEHCATOpPOB
pPa3IMYHOM T'€OMETPUYECKOl KOHPU-
Typanumu.

IIpakTuyeckoe 3ansarue: [Iposoguu-
KU U JUDJIEKTPUKHU B DJIEKTPOCTATHYE-
CKOM I10JI€.

X1V

JIMPAEKTpUKU B 3JIEKTPOCTATHYECKOM
nosie. [lonsipuzoBaHHOCTh. THUNbBIl AU-
ANEKTPUKOB. JlWdnekTpuueckas BoOC-
NPUUMYMBOCTh BEILECTBA. JIEKTPHU-
YECKOE CMEIIEHUE. YCIOBUA Ha TIpa-
HULIE pa3jielia IBYX JUAJICKTPUKOB.
DHeprust B3auMOICUCTBUSI DJIEKTpUYE-
CKHX 3apsI0B. DHEPrus 3apsiKEHHOTO
KOHJICHCATOpa U CUCTEMbI MPOBOIHU-
KOB. DHEPIUs AIEKTPOCTATUYECKOTO
noJig. O6bEMHAs TIOTHOCTh YHEPTUU
AIEKTPOCTATUYECKOTO MOJIA.
IMpakTnueckoe 3ansitue: [IpoBoaHu-
KU U TUDJIEKTPUKHU B 3JIEKTPOCTATHYE-
CKOM 1oJie. (IPOJIOPJKEHHE)

XV

3.2 TloCTOSSHHBIN 3JIEKTPUYECKHI
TOK

OO0mre XxapakTepUCTUKHU U YCIOBUS
CYIIECTBOBAHMUS IJIEKTPUUYECKOTO TO-
ka. 3akonsl Oma u J[xoynsa-Jlenua B
nuddepennmansaon popme. CTOpoH-
Hue cuiibl. IJ[C ragbBaHMYECKOr0O
anemenTta. O000meHHbIil 3akoH OMa
JUTSl y4acTKa ey ¢ TalbBAHUYECKUM
anemenToM. [IpaBuna Kupxroda.
DIIEKTPUYECKUI TOK B Tase.
IIpakTuyeckoe 3ausiTue: I[locrosn-
HBIU 3JIEKTPUYECKUH TOK.

HUTOI'O:

15

15

30

30
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4 cemecTp

Ne
HEIEIN

HanmenoBanue pa3zzaena, (TeMbl)

TpyaoeMKOCTh 110 BUAaM 3aHs-

THH, Y.

JIEK-
bA0%051

MpaK-
TH-
YEeCKHe

1abo-

patop
TOp-
HBIE

CPCII

CPC

3.3 MaruuTHoOe moJie

Bekrop marnutHou mHaykiuu. [IpuH-
UUII  CyNEepHno3ulMu. 3akoH buo-
Casapa-Jlamaca. PacueTsl MarHUTHBIX
nosei mpoctedmux cucreM. Cuita Jlo-
peHua. /[BukeHue 3apsKEHHOW 4acTH-
116l B MarHuTHOM TioJie. Dddext Xomra.
Cuna Amnepa. Butok ¢ TokoM B mar-
HUTHOM mosie. MOMEHT CuJl, IEUCTBY-
IOIIUA Ha paMKy. MarHuTHbBIA MOTOK.
Teopema ["aycca 11t MAarHUTHOTO MOJISL.
PaboTa nmo nepemenieHuo NpoBOJIHUKA
C TOKOM B MArHUTHOM MOJIE.
JlaGopaTopHnas padora:

11

3.4 MarHuTHoOe 1oJjie B BenecTse
Marnetuku. Buasl MmaraetukosB. J{ua-
marHeTuku. [lapamarneruxu. deppo-
MAarHeTUKU. MarHuTHbIN TUCTEPE3UC.
Temneparypa Kropu. 3aKoH noJaHOTO
TOKa JJIsl MAarHUTHOTO MOJISI B BEIIe-
CTBE.

3.5 SBeHue 3JIEKTPOMATHUTHOM MH-
AYKIIAA

OCHOBHOW 3aKOH 3JIEKTPOMArHUTHOM
uaaykuuu. [IpaBuno Jlenna. fABnenust
B3aMMHOW MHIYKIIUU U CAMOUHIYKIIUH.
NHAYKTUBHOCTH NIMHHOTO COJICHOUA.
MarnauTHas 3Heprus Toka. [InmoTHocTb
SHEPTrUHM MAarHUTHOTO ITOJIS.

I11

3.6 YpaBuenus Makcpesia
®dapajsieeBCKas 1 MAaKCBEIUIOBCKAs
TPAKTOBKA SIBJIEHUS JIEKTPOMArHUTHOU
uHaykuuu. Tok cMmemenus. Cucrema
ypaBHeHuid MakcBeiia. OTHOCUTEIb-
HOCTb 3JICKTPUUYECKUX U MAarHUTHBIX
nosnei. BonHoBoe ypaBHeHue. Cko-
POCTBh PaCIIPOCTPAHEHUS AIEKTpOMAr-
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HUTHOI'O BO3MyLIeHUs. 3.7 DJIeKTPO-
MAarHuTHBIE KoJie0anusa Konebarein-
HbII KOHTYp. CBOOOHBIE U BBIHYXK-
JICHHBIE AJIEKTPOMArHUTHbIE KoJieha-
Hus. Pe3onanc. [lepemMeHHbIN 3JIeKTpH-
yeckuid ToK. 3akoH OMa JiJ1d mepeMeH-
HOI'0 TOKa. Pe30HaHC HanpsyKeHU 1
TOKOB.

IV

4 Onruka

4.1 BoaiHoBOe ypaBHeHHE JJIS JJIEK-
TPOMATrHUTHOIO MMOJIs.

CBoMCTBA DJIEKTPOMATHUTHBIX  BOJIH.
[110THOCTP NOTOKA AIEKTPOMArHUTHOU
sHepruu. Bekrop YMoBa-IlolHTHHTA.
4.2 IlousiTue 0 Jy4yeBoil (reomerpu-
YeCKOM) ONTHKE

3aKOHBI OTPAXKEHUS W IPEIOMIICHUS.
SBnienne nonHoro orpaxenus. doro-
METPHSL.

4.3 CBoiicTBa CBETOBBIX BOJIH
BosnnoBoM maker. ['pynmoBast CKOPOCTb.
Wntepdepenus cBeToBBIX BOJH. MH-
TepPEPOMETPHI.

VI

4.4 Tuppakuusi BOJIH

[Ipunnun I'ronirenca-®penens. Meron
300 ®penens. Hudpakinus Dpenens.
Hudpakuus @paynrodepa. Judpaxus
Ha OJHOM M Ha MHorux memsax. Crek-
TpajibHOE pa3zioxeHue. ['onorpadusi.

VIl

4.5 DJieKTPOMArHUTHbIE BOJIHbI B
BelllecTBe

PacnipocTpaneHne cBera B BEIIECTBE.
Hucnepcust cera. Ilormomienue cpera.
[Monspuzanus cBera. CrnocoObl MOITy-
YEHUS NOJIIPU30BAHHOIO CBETA.

VIII

5 KBanroBas ¢pusuka

5.1 TensioBoe U3J1y4yeHue

[IpoOnembl  u3MyyeHUs:  aOCOJIOTHO
yepHoro tena. KBaHToBas rumoresa u
dopmyna [1nanka. oToHbl. DHEPTHS U
MMITYJIbC CBETOBBIX KBAHTOB.

IX

5.2 DxcnepuMeHTaJlbHOEe 000CHOBA-
HHE OCHOBHBLIX M€l KBAHTOBOM Teo-
pun
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dorordpdexr. Dpdexr Kommrona. Jlu-
Heluyarble cnekTpbl atoMoB. lloctyna-
Tbl bopa. [IpuHLIMn COOTBETCTBYS.

5.3 Kopnycky/isspHO-BOJIHOBOH aya-
JIU3M

I'mnoteza ne bpoiust.  [udpakmus
3JICKTPOHOB. BOJHOBBIE CBOKMCTBA MHK-
pOYACTHI] M COOTHOLICHUE HEOIpee-
JIEHHOCTEM.

5.4 BpemMeHHoe M CTAMOHAPHOE
ypaBHenus Lllpeaunrepa
CTaTUCTUYECKUH  CMBICI  BOJIHOBOM
byaknuu. Yactuma B OJHOMEpPHOM
npssMoyroiasHou saMme. IIpoxoxaenue
YaCTHUIIBl Yepe3 MOTEHIMAIbHBIA Oapb-

ep.

XI

5.5 Atom M MoJiekyJa Boaopoaa B
KBaHTOBOM TEOPHH

VYpaBuenue lllpenunrepa mis aroma
BOAOpoa. Bogopoionomo6HbIe aTOMBL.
OHepreTndeckue ypoBHU. KBaHTOBBIE
yucna. llpunnmn Ilaymu. Monekyna
BOJOPOJA.

XII

5.6 DieMeHTHI KBAHTOBOM 3JIEKTPO-
HHUKH

CrnoHTaHHOE€ U BBIHYXKJICHHOE H3ITy4Ye-
Hue. Jlazepsl.

5.7 D1eMeHTbI KBAHTOBOM CTATHCTH-
KH

®a3o0BOE MPOCTPAHCTBO. DJIEMEHTAPHAS
suerka. Teopema. [lonsTue o KBaHTO-
BBIX CTaTHCTHUKax boze-DiiHmiTeiiHa u
®epmu—/Iupaka. KBaznuactuirsl.

XT1IT

5.8 KongeHcupoBaHHOe COCTOSIHUE

TennoéMKOCTh KPUCTAIIIMYECKOU pe-
mETKU. DOHOHHBIA Ta3. DJIEKTPOIPO-
BOJIHOCTh METAJUIOB. JHEPreTUYECKUE
30HbI B KpuUCTaLuIaXx. YpoBeHb Depmu.
Meramibl, AUPACKTPUKU HU TOIYHPO-
BOJIHUKM B 30HHOUW Teopuu. [lonsarume
IBIpOYHON TIpoBOAUMOCTH. COOCTBEH-
Hasg U OPUMECHAsl MPOBOAUMOCTH. fIB-
JIEHWE CBepXmpoBoauMocTH. Hamarnu-
yuBaHue ¢eppoMarHeTukoB. Temmepa-
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typa Kropu.

X1V

6 ATOMHOe S1APO U 3JIeMEHTaAPHbIE
YacTHIbI

6.1 ATomHoOe s1ApO

CtpoeHue aTOMHBIX saep. SnepHbie
cuibl. OOMEHHBIN XapakTep sSACPHBIX
cui. Mopenu snpa. Anbda-, 6eta- u
raMma-u3JIyu4eHHUsl U UX B3aUMO/ICH-
CTBHE C BEIIECCTBOM. SIepHBIC peak-
1uu. PagroakTHBHBIE TPEBpAIICHUS
aTOMHBIX siiep. Peakuuu siaepHoro ne-
nenus. llenHast peakius geneHusl.
Anepusiii peaktop. Peaknuus cunresa.

XV

6.2 DiieMeHTapHBbIE YaCTHLBI
CuiibHOE, DJIEKTPOMAarHUTHOE, Cladoe,
IPaBUTAIIMOHHOE B3aUMOJICHUCTBUS.
Jlenronsl, anponsl. KBapku.

HNUTOI'O:

15

15

30

30
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HepequL TEM NPAKTUYIECCKUX 3aHATHH

Al

0 %0 N o

3 cemecTp
KnnemaTtnka
JlnHaMuKa MaTepuaibHON TOUKH.
JlnHamuKa TBEpAOTro Tena.
3aKOHBI COXpAHEHUS.
DJIEMEHTHI CEIUAIBHON TEOPUH OTHOCUTEILHOCTH. DJIEMEHThI MEXaHUKHU
CILIOIIHBIX CpeJl
Konebanus u BOJIHEI
MonekynsipHO-KUHETHYECKAsI TEOPUSI.
CratucTU4ecKue pacupeiesieHus.
OCHOBBI TEPMOIMHAMUKHU.

10 OCHOBBI TEpMOJUHAMUKU. (TTPOJIOTKEHHUE)

11. SIBnenusa nepenoca. PeanbHbie rassi.

12. DnekTpocTaTHYECKOE MoJjie B BaKyyMme. (2 4)

13. IIpOoBOOHUKH U IUDJIEKTPUKH B DJIEKTPOCTATUUECKOM IOJIE.
14. TTocTOSIHHBIN JIEKTPUUECKUN TOK.

Ilepeuennb 1a00PATOPHBIX 3AHATHI

4 cemecTp

. JIabopaTopHas padora Ned8 onpejeneHrne ropu30HTaILHON COCTaBIIAIONICH

HAIIPSAKCHHOCTH MAIrHUTHOI'O I10JIA 3emin.

. JJaGopaTopHnas pabora Ne 60 OmnpeneneHue JIMHBI BOJHBI CTOSTYUX JIEKTPO-

MAarHUTHBIX BOJH
JlaGopaTopHuas padora Ne 80 Onpenenenue nokazareJsi mpeaoMJaeHus!
CTEKJISSHHOM MJIACTUHKY € MOMOIIbI) MUKPOCKOIA

JladbopaTopHnasi padora Ne 66 M3yueHue uatepdepeHiium ¢ MoMOUIbIO Jiazepa
JlabopaTopHuasi padora Ne 72 M3yueHue nudpakiiiu cBeTa

. JlabopaTopuasi pa6ota Ne 102 Onpexnenenue nocrosiuaoin Credana-

bonsimana
JladopaTopHasi padoTa Ne 64 I3yueHnue BHeniHero ¢potodddexra

. JlabopaTopHnasi pabora Ne 68 3yueHne CieKTpOB U3IyUEHHS U TIOTJIOIICHUS

CBCTa

. JlabopaTopnas padora Ne 3.3 HccnenoBanue TemnepaTypHOl 3aBUCUMOCTH

COIMPOTHUBJICHUSA ITIOJYIIPOBOJHHNKOB M MCTAJIJIOB
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Tembl KOHTPOJILHBIX 3aAaHuil 151 CPC
3 cemecTp

Tema 1 Kunemaruka

I.

2.

W

UTto Takoe cocTaBisoIIas BEKTOpa, MPOEKIUs BekTopa? PasznoxeHnue BekTopa
Ha COCTaBJISAIOIIHE.

Cpennsisi ckopocTb. [Ipu kakoM ABMIKEHHH CPEIHsIS U MTHOBEHHAS! CKOPOCTH
OJIMHAKOBBI?

. Urto xapakTepu3yroT HOpMajIbHOE U TAHTCHI[MATBHOE YCKOPEHUS?
. AHanorus MexJy KHHEMaTUYECKUMH BEJIMYMHAMU MMOCTYNATEJIbHOTO U Bpa-

1[AaTEJIbHOTO JBWKEHUM. Y PaBHEHUSI PABHOMEPHOI'O M PABHOIIEPEMEHHOIO

BpaH_IaTeJ'II)HOFO JABUXCHUSA TBepI[OFO TCIa BOprr HeHOI[BI/I)KHOI\/JI OCH.
Samaun 1.5[1], 1.13[1], 1.28[1],1.38[1], 1.36[1].

Tema 2 /luHaMHKa MaTepUAJIbHON TOUYKH U TBEPAOIO Tejia

1.
2.

kW

Cwitbl TpeHUs, yIpyrocTy U IpaBUTALIMOHHOTO B3aUMOJECHCTBHUS.

Kak BbIUMCIIUTD CHITy TATOTEHUS MEKY ABYMS TE€JIAMH, UMEIOIIUMU IIPOU3-
BOJIbHBIE pa3Mepbl U POpMBbI?

KaxoB ¢u3ndeckuii CMbICI MOMEHTA UHEPLIUH?

MoMEeHTBI UHEPLIUH TE€J CUMMETPUYHON (POPMBI (CTEPHKEHB, TUCK, I1ap).
Teopema IllteiiHepa u €€ npUMEHEHHE I pacie€Ta MOMEHTOB MHEPLIMU TEII.
3amaum 2.4[1], 2.16[1], 2.36[1], 2.147[1], 3.1[1], 3.5[1], 3.11[1], 3.22[1].

Tema 3 3akoHbI COXpaHEeHUS

1.
2.

)

Mexanuyeckue cucTeMbl. UTO Ha3bIBAIOT 3aMKHYTON CUCTEMOM?
Kakue 3aKoHbI COXpaHEHUS] TPUMEHUMBI JIJI1 YIPYTUX U HEYIIPYTUX CTOJIKHO-
BEHUI?

. HOTGHHI/IaJ'II)HI)Ie OHCPI'MU I'paBUTAITMOHHOT O B33HMOI[€I>1CTBPI$I " YIIpyro ac-

(GopMuUpPOBaHHOTO TETIA.

Kunetnueckas OHCPI'U:A Hiapa paanyca R, ABHIXKYHICTOCA CO CKOPOCTBIO L.
amaun 2.65[1], 2.72[1], 2.90[1], 3.41[1].

Tema 4 DjeMeHTBHI ClIENUAJTBLHOM TEOPUN OTHOCHUTEIbHOCTH. JJIEMEHThI MeXa-
HMKM CIUIOIIHBIX Cpej

I.

NownkLbN

[IpeobpazoBanus ["anumnes.

[TocTynarsl cieniuanbHON TEOPUU OTHOCHUTEIBHOCTH.
3aBUCUMOCTb MacChl OT CKOPOCTH.

[Tapagokc OIU3HELOB.

I'panuLBl MPUMEHUMOCTH KIIACCUYECKOU MEXAHUKHU.
DHeprus ynpyro Ae(popMUpPOBAHHOTO TEJIA.

3amaum 17.3[1], 17.6[1], 17.10[1].

Tema 5 MoJiekyJIsipHO-KHHeTHYeCKasi Teopusi. CTaTUCTHYECKHE paclpeelie-

HHUA

1.

OTHOCHUTEIbHBIC aTOMHEIC U MOJICKYJIAAPHBIC MACCHI.
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(98}

CKOJBKO MOJIEKYJI COJICPKUTCS B OJTHOM MOJIE BEIIECTBA?
DU3NYECKUN CMBICI JABJICHUS, TEMIIEPATYPHI.

. Kakoe cooTHomenue Mex 1y Temreparypoit no mikaie Llenbcust u abconoTHon

TeMIeparypoin?
3amaum 5.2[1], 5.5[1], 5.18[1], 5.27[1].

Tema 6 OcCHOBBI TEPMOAMHAMHUKH

1.
2.
3.

W

6.

[Tonsitue 00 naeanbLHOM rase.

TennoeMkoCTh. Y iesibHAs U MoJIsipHas TeroeMkocTu. @opmyna Maitepa.
Urto Takoe 4rciio cTeneHeil CBOOO b U KaK PaCTIPEISsIeTCs] JHEPTUs 1O CTe-
MIEHSIM CBOOOIBI?

[IepBoe Hauao TEPMOJIUHAMUKH I U30IPOLIECCOB.

. YTo mpouCXOaUT C BHYTPEHHEU dHEPruel Mpu aanadaTuuecKoM paciIupeHUun

rasza u Mpu ero ainadaTu4eckoM CKaThu?
3agaun 5.161[1], 5.171[1], 5.176[1], 5.196[1].

Tema 7 PeasbHble ra3ol. SIBjIeHUA TePpeHOCA

l.

AR e

Uem otnnuaercs ypaBHeHue Ban-aep-Baanbca oT ypaBHEHUsI COCTOSHUS UJIe-
aJIbHOTO Ta3a?

N3otepmbl peanbHOro rasa.

dazoBas guarpamMma COCTOSHUS.

SIBiieHUs epeHoca B )KUIAKOCTSIX U TBEPJbIX TeJlax.

3aBUCUMOCTH KOI(P(HUIIMEHTOB MEPEHOCA OT TEMIIEPATYPHI U JaBICHUSI.
3amaun 6.2[1], 6.9[1], 5.113[1], 5.138[1].

Tema 8 DuiekTpocTaTHyecKoe nmoJie B BAKyyme

I.

6.
7.

3aKOH COXPAHEHMS SJEKTPUUYECKOTO 3aps/a.

2. IlpuHUun cyneprno3unuu MEKTPUIECKUX MOJIEH.
3.
4. Yrto Ha3bIBAETCS MOTOKOM BEKTOPA HAIIPSYKEHHOCTH Yepe3 MPOU3BOJIBHYIO T10-

HaHpH)KCHHOCTB M IOTCHOHAJ 3JICKTPHUYICCKOTO ITOJIAA TOYCHYHOI'O 3apsa.

BEPXHOCTB?

Kax nanpaBiieHbl CUI0OBBIC JTMHUU IO OTHOIICHUIO K YKBUIIOTEHIIUATBHBIM M0-
BEPXHOCTSIM?

Yemy paBHa paboTa CHII OIS IO 3aMKHYTOW TPAEKTOPUH JBMXKEHHUS 3apsiaa?
3amaum 9.11], 9.19[1], 9.26[1],9.39[1],9.47[1].

Tema 9 IIpoBOAHMKHU M JUIJIEKTPUKHU B JJIEKTPOCTATHYECKOM I0JIe

1.

Nk wD

Yemy paBHaA HaIIPSKEHHOCTH I10J1s1 BHYTPH IIPOBOJIHUKA B CIIy4ae paBHOBECHS
3apsiioB?

Kak pacnpenenes no npoBoJJHUKY COOOLIEHHBIN eMy 3apsn’?

KoHaeHcaTopbl M X IPUMEHEHNE B TEXHUKE.

DOHeprus 1 00beMHas MIIOTHOCTh YIHEPTUU ANEKTPOCTATUYECKOTO MOJISL.
3agaum 9.79[1], 9.97[1],9.105[1],9.125[1].
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Tema 10 IlocTOSIHHBIN JIEKTPUYECKHUIT TOK

1.
2.

N kW

Kaxkue yciioBus HEOOXOIUMBI JIJIs1 IPOTEKAHUS TOKA?

Hocurenu 3apsiaa B MeTainnax, MoJaynpOBOJIHUKAX, JJIEKTPOJIUTAX U HOHU3UPO-
BAaHHBIX I'a3ax.

OT 4ero 3aBUCHUT CONPOTUBIIEHUE IPOBOIHUKOB?

[TapautenpHOE U MTOCIIEN0BATEIBHOE CONPOTUBIICHUE IIPOBOJIHHUKOB.

[IpaBuiio 3HaK0B A5 3akoHOB Kupxroda.

3anmaum 10.7[1], 10.14[1],10.50[1],10.79[1].

Tema 11 MarHutHoe nmoJjie B BAKyyme

1.

(98}

5.
6.

HaHpH)KeHHOCTB N MarouTHasa HHAYKIOHWA KOHCYHOI'O JIMHEHMHOI'O IIPOBOJHHKA
C TOKOM.
HaHpH)KCHHOCTB N MAarouTHass MHAYKIOHA KPYTIrOBOI'O BUTKA C TOKOM.

. MarHuTHbIi1 MOMEHT KOHTYpa C TOKOM.
. B3auMocCBsA3b BEKTOpa MAarHUTHON MHIYKIMU C BEKTOPOM HAIPSKEHHOCTH MO-

I UL OMHOPOIHBIX U30TPOIHBIX CPEL.
Mar»auTHoe 10JIe€ COJI€HOUa.
3agaum 11.1[1], 11.2[1],11.16[1],11.85[1].

Tema 12 MarauTHoOe 10Jie B BelleCTBE

I.
2.

5.
6.

['MpoMarHuTHOE OTHOIIICHHUE.
Kakast BetmumHa B 2JIEKTPOCTATUKE MOXKET CIIY>KUTh aHAJIOTOM HaMarHWYCH-
HOoCTH?

. OOBsACHUTE COOTHOILIECHUS JJIsL 3HAYCHUN MarHUTHOM IMPOHULIACMOCTH U Mar-

HUTHOU BOCIIPUUMYHNBOCTHU I JHA- U IIapaMarHCTUKOB.

. CBs3p MCIKYy BCKTOpaMH MarHuTHOM HHAYKIOWH, HAIPAKCHHOCTU MArHUTHOT'O

I10JIsI U HAMArHM4C€HHOCTU.
Oco0eHHOCTH MarHUTHBIX CBOMCTB (DEppPOMArHETHKOB.
Samaun 11.115[1], 11.116[1], 11.124[1], 11.126[1].

Tema 13 DuiekTpoMarHuTHasi MHAYKIUs. YpaBHenus Makcgesia

l.

W

Paznoctsh IMOTCHIUAJIOB HAd KOHIAX ITPOBOJHHUKA ABMKYIICTOCS ITOCTYIIATCIIbHO
B MAarHUTHOM I10JI€ C IIOCTOSIHHOM CKOPOCTHBHO.
DU3UYECKUN CMBICHT HNHAYKTHUBHOCTH.

. MHAyKTUBHOCTH OECKOHEYHO JUIMHHOTO COJICHOU/IA.

amaun 11.95[1], 11.100[1],11.107[1],11.119[1].

Tema 14 Mexannueckue K0JI€0AHUA U BOJTHBI

1.

Nk

3aBHCHT JIM OT MAcChl IEpUOJT KOIeOaHU MaTeMaTUYECKOro, (PU3MIEecKOro u
MPYXUHHOTO MasiTHUKOB?

UYro xapakTepusyeT HadajdbHas ¢a3a KoneOaHuit?

CrnoxxeHue IByX OJJMHAKOBO HAIIPaBJIEHHBIX KOJIEOAHUIA.

SIBneHne pe30oHaHca U BIUSHHUE €r0 Ha MEXaHUYECKUE CHCTEMBI.

3amaum 12.1[1], 12.5[1],12.9[1],12.24[1],12.33[1].
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Tema 15 DJaexkrpomarHuTHble KoJieOanus. IlepeMeHHbIN 3JIEKTPHYECKU TOK
1. Kakwue 31aeMeHThI JOJKEH COAepkKaTh KoiaeOaTeabHbI KOHTYP AJi BO3HUKHO-

BEHUS CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJeOaHUun?

®opmyn TomcoHa 1715 IEpHOa CBOOOIHBIX AIEKTPOMATHUTHBIX KOJIECOaHUIA.

JI0OGpOTHOCTh KOHTYpa U B3aUMOCBSI3b €€ C JOTapU(PMUUECKUM JEKPEMEHTOM.

VYcioBue anepuoanyecKoro paspsja B KOHTYpE.

[TonHOE conpoTUBIEHNE (MMIIEIAHC) KOJIEOATENIbHOIO KOHTYpA.

SIBneHue pe3oHaHca B KOHTYPE U €ro TEXHUYECKOE IPUMEHEHHE.

3amaum 14.1[1], 14.7[1],14.11[1],14.25[1].

Nk

TemMbl KOHTPOJBHBIX 3aHanuil 1is1t CPC
4 cemecTp

1. JIadopaTopHas padora Ne 80

1. JIy4 cBeTa nepexoauT U3 CTEKJIAa B BOAY. YTOJ MMaJICHUS J1y4a HA IOBEPXHOCTh pas3-
fenta Mexty crekiiom u Boaoii 30°. Onpenenuts yron npenomiaenus. Ipn kakom
HAaUMEHbIIEM 3HAYEHUHU yTJIa NaJeHUS JIyd MOJHOCTHIO OTPA3UTCS?

2. IIpe/eNbHBI YroJ MOMHOTO BHYTPEHHET0 OTPaKeHHUs [ist Gensona pasen 42°,
OnpenenuTh CKOPOCTh CBETA B OCH30JIE.

3. KakoBa uctuHHas riryOuMHA PeKH, €CIM IS YeJIOBEeKa, CMOTPSIIEro Ha JHO PEKH,
rIIyOMHA KaXXeTCsl paBHOM 2M?

4. IIpy KaKkOM MUHUMAaJIBHOM YIJIE [TaJICHUS JIy4a CBETA HA CTOIKY IUIOCKUX IPO-
3pavHbIX [JIACTHUH, IOKA3aTelNb MIPEIOMIICHUS KaXKI01 U3 KOTOPBIX B K pa3 MeHblle,
YeM y BBIIIENIEKAILEH, JTyd HE IpOiJIeT CkBO3b cTonKy? [loka3arens npenomieHus
BEpXHEH IIJIACTUHBI N, YACJIO IIIIACTUH N.

2. JlabopaTopHuasi padora Ne 75
1. O6BsicauTe npuHIMI paboThl (hoTomeTpa Konn.

2.Hapucyiite cxemy TUHEHHOTO MPU3MEHHOTO (POTOMETPA U OOBICHUTE MIPUHITUIT €T0
paboTHI.

3. BeiBegute pacuétnyto popmymy (1).

3. JIaGopaTtopHas padora Ne 66

1. Ha nyTu my4ka cBeTa MOCTaBJIEHA CTEKJISIHHAS JIACTUHA TOJLIMHON 1 MM Tak, 4To
yron nazenus ayda 30°. Ha CKONBbKO M3MEHHTCS ONTHYECKAS! JUTMHA TIYTH CBETOBOIO
ny4ka?

2. Ha MBIIBHYIO IUIEHKY C ITOKa3areneM npenomiieHus 1,33 mamaer nmo HopMaiu Mo-
HOXPOMATHUYECKUH CBET ¢ JIMHOM BOJHBI 0,6 MKM. OTpa)keHHBIN CBET B pe3ysbTaTe
UHTEPPEPEHIIMM UMeeT HauOobIIyl0 SpKOCTh. KakoBa HauMeHbIIass BO3MOKHAs
TOJILMHA TUICHKHU ?

3. Ha TOHKy!O IUIEHKY B HAlpaBJICHWH HOPMAIM K €€ MOBEPXHOCTH IAJaeT MOHO-
XpoMaTH4eckuii cBeT ¢ JiIMHOM BoJIHBI 500 HM. OTpak€HHBIN OT HEE CBET MAaKCHU-
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MaJbHO yCWJICH BceAcTBUE HHTepdepennmnu. OnpeaenanT MUHUMAIbHYIO TOJIIIHHY
IJICHKH, €CJIA MOKAa3aTelb MPEJIOMIIEHUS MaTepUaIa TIEHKH 1,4.

4. B onno u3 mwieu unrepdepomerpa MalikenbcoHa Obljia BCTaBjieHa TOHKAs IJICHKA
W3 BENIECTBa C MokKa3areneM npenomsieHust 1,4 M ocBelleHa MOHOXPOMATHYECKUM
ceetoM JiauHbl BoaHbl 6000 A. KakoBa ToslyHa IJICHKH, €CJIM OHA BhI3Baja CMeEIIe-
HUE AT UHTEPPEPEHIIMOHHBIX 1M0JI0C?

5. Paccrosinue ot mieneit 7o 3kpaHa B onbiTe FOHra paBuo 1 M. Onpeaenuts paccro-
SHUE MEXIY LIEJSIMU, €CIU Ha OTpe3ke JMHON 1 cM yknaasiBaeTcsa 10 TeMHBIX MH-
TepdepeHIIMOHHbIX noJioc. [{nuna BosHbI 0,7 MKM.

6. HaliTu HauMeHbIIUI YroJ MaJeHus MOHOXPOMATHYECKOTO CBETA C JJIMHOW BOJIHBI
0,5 MKkM Ha MbUIBHYIO IIEHKY (n = 1,3) Tonumuo# 0,1 MKM, HaXOIAIIYIOCS B BO3/TY-
Xe, IIPU KOTOPOM IUIEHKA B MPOXOASLIEM CBETE KaXKETCS TEMHOM.

4. JlabopaTtopHasi pabora Ne 72

1. Paccrosinne oT TOYeYHOroO MCcTOYHUKA cBeTa (A = 600 HM) 10 BOJTHOBOM MOBEPXHO-
CTH 2M M OT BOJIHOBOI MOBEPXHOCTH 10 TOYKH HaOmoaeHus 2,5M. Onpenenure pa-
InycC TpeTber 30HbI OpenHens.

2. Ha paccTostHuM 2 M OT TOYEYHOT'O MUCTOYHMKA MOHOXPOMATHYECKOIo cBera (A =
0,525mkMm) Habmrogaercss nudpakaus. [locepenanne Mexay HMCTOYHMKOM CBETa U
SKpaHOM HaxoJuTCs AuadparmMa ¢ KpyribIM oTrBepctueM. Omnpenenure paguyc oT-
BEPCTHS, IPU KOTOPOM LEHTP AUPPAKLUOHHBIX KOJIELl Ha 3KpaHe sBJseTcss Hauboee
TEMHBIM.

3. Ha nudpakuvoHHyr0 pelieTky HOPMajlbHO NaJaeT My4YOK CBETa OT pa3psaHON
TpyOKH, HamoJIHEHHOH renueM. Ha kakyro JTUHUIO A 2 B CHEKTpE TPETHEro MopsIKa
HaKJIaJIbIBaeTCs KpacHas JiuHus renust (A\1=670 HM) B crieKTpe BTOPOTO Mopsiaka?

4. Haiitn HanOONBIIUN MOPSIOK CIEKTpa IS KeNTOoW JUHUU HaTtpusa (A=589 HMm),
€CJIM IOCTOSTHHAS TU(PPAKIIMOHHON PEIIETKU 2 MKM.

5. KakoBa nomkHa ObITh MOCTOSHHAS NU(PPAKIMOHHONW PELIETKH, YTOOBI B MIEPBOM
nopsjke ObuIM pa3perieHbl JMHUU cnektpa kamus A1=404,4 um u A2=404,7 um?
[IInpuHa pemerku 3 cM.

6. [locTosnnas nudpakunonHoN permerku 2 MKM. Kakyio pa3sHOCTh JUIMH BOJH AA
MOKET Pa3pelliuTh 3Ta penieTka B o0JacTu Xearbix jgydeit (A1=600 HM) B criekTpe
BTOpOro nopsaka? llupuna pemerku 2,5 cM.

5. JIabopaTopHas padora Ne 102

1.BoruncnuTe 3HEpruio (oToHa, UCIYCKAEMOro INMpHU MEepexojie 3JIEKTPOHA B aTOMeE
BOJIOPO/Ia C TPETHETO IHEPreTUUECKOTO YPOBHS Ha NEPBBIM.

2. DIIEKTPOH B HEBO30YKJIEHHOM aToM€ BOAOpojaa noiy4wsi sHepruto 12,1 3B. Ha
KaKOM SHEPreTHYECKUil YPOBEHb OH Iepeniesn?

3. IIpu nepexoie 31EKTPOHA B aTOME BOAOPO/1A U3 BO30YKIEHHOI'O COCTOSIHUA B OC-
HOBHO€ pajuyc OOpOBCKOM OpOUTHI JIEKTPOH YMEHbIIMICA B 25 pa3. Onpenenurhb
JUIMHY BOJIHBI U3JIy4Y€HHOT0 JOTOHA

4. Ha cKOJIBKO M3MEHUTCS SHEPTUS AIEKTPOHA B aTOME BOAOPO/1a ITPU U3ITYyUYEHUN
aToMOM (pOoTOHA C IITMHOUM BOJHBI A = 660mm. 7
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5. Haiitu qyinHy BosiHBI (DOTOHA MPU NEPEXOAE IJIEKTPOHA U3 COCTOSHUS C SHEPTHEH
(-5 »B) B cocrosinue ¢ sHeprueit (-93B).

6. ®oToH ¢ 2Hepruii 16,5 3B BBIOU 2JIEKTPOH U3 HEBO30YKJIEHHOTO aToMa BOJOPO-
na. Kakyro ckopocTh OyJeT UMETh 3JIEKTPOH BAAJIH OT siApa aTroma?

7. IloreHnman HOHU3aUUKU BOJAOPOAHOro aToma paseH 13,6 B. Mcxons us storo,
ONPEJENIUTh, CKOJIbKO TUHUHI cepur banbmepa nonajgaroT B BUAUMYIO YaCTh CIIEKTPA.

6. JIabopaTopHasi padora Ne 64
1. Yemy paBHa macca (OTOHA, €CIU AJIMHA BOJHBI COCTABIISIET 55 MKM?
2. Eciu niimHa BOJIHBI TAJAK0IIETo cBeTa 662 HM, TO YeMy paBeH UMIYJIbC POTOHA?

3. Kakoii n3 rpaukOB COOTBETCTBYET 3aBUCUMOCTH 3a-
JNEP>KUBAIOIIEN Pa3HOCTH NMOTEHIIMAIOB OT YaCTOTBI 1 2 naja-
IOIIIEro cBera? 3

4. Eciii Ha MyTH CBETOBOTO Iy4YKa IIOMEHSATh 3€JICHBIM + CBE-
TOGUIBTP HA KPACHBIHN, TO KaK U3MEHUTCS 3a/1CPIKH- BaIO-
1as pa3HOCTh MOTEHIIMAIOB? !

5. Ha rpaduke npencraBiieHa 3aBUCUMOCTh KUHETH- ", UeCKOM
SHEPruM (POTOIIEKTPOHOB OT YACTOTHI CBETA JIJISI IBYX pas-
HBIX BelecTB. B kakoM ciryuyae paboTa BeIxoaa _

OoJbIe? W o

6. @OTOHBI, UMEIOIINE SHEPTUIO !

6 5B, BEIOMBAIOT 3JIEKTPOHBI C TOBEPXHOCTH Me- 2

tamia. Pabora Beixona 5,7 3B. Kakoit umnyinbsc
npUoOpETaeT AJIEKTPOH MPH BBIJIETE C TOBEPXHO-
cTH MeTanna’? v

7. JlabopaTopHas padora Ne 68

1.Boruncnute 3HEpruo ¢(oToHa, UCIYCKAEMOro MpHU MEepexoj]e 3JIEKTPOHA B aTOME
BOJIOPOJIa C TPETHETO SFHEPrEeTUUECKOTO YPOBHS Ha NEPBBIM.

2. DNeKTpoOH B HEBO30YXKJIEHHOM aToMe Bojopoja moiayumi 3Hepruto 12,1 sB. Ha
KaKOM SHEPreTHYECKUil YPOBEHb OH Iepeniesn?

3. IIpu nepexoe 31EKTPOHA B aTOME BOAOPO/1A U3 BO30YKIEHHOIO COCTOSIHUA B OC-
HOBHO€ pajuyc OOpOBCKOI OpOUTHI JIEKTPOH YMEHbIIMICA B 25 pa3. Onpeaenursb
JUIMHY BOJIHBI U3JIy4€HHOT0 JOTOHA

4. Ha cKOJIbKO M3MEHUTCS SHEPTUs AIEKTPOHA B aTOME BOAOPO/1a ITPU U3ITyUYEHUN
aToMoM (hOTOHA C JUTMHOM BOJIHBI A = 660mm. ?

5. Haiitu qyiHy BosiHBI (DOTOHA MPU NEPEXOAE IJIEKTPOHA U3 COCTOSHUS C SHEPTHEH
(-5 »B) B cocrosinue ¢ sHeprueit (-93B).

6. ®otoH ¢ 3Hepruil 16,5 3B BbIOUI 3JIEKTPOH U3 HEBO30YXAEHHOTO aTOMa BOJOPO-
na. Kakyro ckopocTh OyJeT UMETh 3JIEKTPOH BAAJIH OT siApa aTroma?

7. IloTeHnman HOHU3aUUKU BOJAOPOAHOro atoma paseH 13,6 B. Mcxons u3 storo,
ONPEJENINTh, CKOJIBKO JTUHUHI cepur banbmepa nonajgaroT B BUAUMYIO YaCTh CIIEKTPA.
OTKJIOHSIETCS Ha OOJBIINN yrod?

8. JIabopatopHasi paGora Ne 3.3
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1. Yo Takoe 3neprernyeckue 30HbI? Korna u 3a cC4€T 4ero npoucxoauT
pacuIeIIeHUe SHEPreTUYECKUX YPOBHEH B aTOMax?
2. Yro Ha3bIBaeTCA BAJCHTHOM 30HOW M 30HOW MPOBOAUMOCTU? B uem 3akimrodaercs
MEXAaHU3M MPOBOJIUMOCTH METAJJIOB U TTOJTYIPOBOAHUKOB?

(98}

Temieparypbl?

3. qu, C TOYKHU 3pCHUA 30HHOM TCOPUH, OTIIMYAIOTCS ITPOBOJHHKMH,

MOJIYIIPOBOJHUKH U TUAJICKTPUKHU ?
6. 30HHAasg MOJIEJIb CTPOCHUS TIOTYITPOBOHUKOB C COOCTBEHHOM U MPUMECHOMN
MIPOBOAUMOCTSIMH.

Kpurepuu oueHKH 3HAHUA CTYACHTOB
DK3aMeHAIMOHHAs OLIEHKA M0 AUCHUIUIMHE OMPEENIeTCs Kak CyMMa MaKCH-
MaJIbHBIX [TOKa3aTelIeld yCIeBaeMOCTH IO pyOeKHbIM KOHTpOoJsM (10 60%) u uroro-
BoM arTectanuu (pk3ameH) (10 40%) u cocrapiser 3HadeHue 10 100%.

Yto Takoe OHCPIrud aKTUBAallUU IIPOBOAUMOCTH HOJ'IyrIpOBOI[HI/IKa?
4. Kaku IMOYCMY 3aBUCHUT COIIPOTHUBIICHHUC MCTAJIJIOB U ITOJYIIPOBOAHUKOB OT

Fpaq)mc BbBIIIOJITHCHUSA U CAAYH 3auaHm‘/i o AMCOMIIJIMHE

3 cemecTp
Pexko- IIponon- | ®opma | Cpok | bamisl
MEHJlye- | KUTElb- KOH- | cIayu
B xon- Hexw n conepaica- MaﬁIJ[I}IIJT- HOCTb BBI- | T ’
poJis
TPOJISI HUE 3aaHus
pa MOJIHE-
HUS
CPC VYrnyOuts 3HaHUS Bech 5
0 U3y4aeMbIM nepe- Eskce-
TeMam YeHb OC-
. Exene- Teky- HeE-
HOBHOH €JIbHO AN | Jeib-
U JI0TI.- A
N HO
HOM JU-
T-pbI
Pemenue 3a- | YriyOuth 3HaHMS (11, [2] 1-7 10
Jlad Ha Ipak- | 1mo reme «Mexa- [3]’ [ 4]’ 1-7 nene- | Teky- | Heaens
THYECKUX HUKa» 1 «Mou. [’5] ’ s 1105051
3AHITHUIX buznka»
[IpoBepka 3HaHUM (1. [2] p 7 He- 10
IIncemen- o TeMaMm «Mexa- [3]’ [ 4]’ 7 Henens 6e}>]1< eist
HBIN onpoc | HUKa» «MoJeky- [’5] ’ A -
Ne 1 JsipHas huzrkay
Pemenue 3a- | YrioyOouTs 3HaHUS (11, [2] 8-9 10
Jla4 Ha MpaK- | o TeMe «IJeK- [3]’ [ 4]’ 8-9 nene- | Teky- | Henmend
TUYECKUX TPOCTATUKA» [’5] ’ I 1105051
3aHATHUSAX
Pemenne 3a- | Yroyouts 3Hanus | [1], [2], | 10 nenens | Teky- 10 5
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nad Ha npak- | no teme: «Ilocto- | [3], [4], 11005071 HeJe-
TUYECKUX STHHBIU JJIEKTPU- [5] A
3aHSTUAX YECKUI TOK»
Pemenue 3a- | YrioyOouTs 3HaHUS (11, [2] 11-14 10
Jlay Ha Mpak- | mo tTeMam: «Mar- [3]’ [ 4]’ 11-14 ne- | Texy- | Henens
TUYECKUX HeTH3M», «Koite- [’5] ’ nens 1105051
3aHSATUAX OaHMs ¥ BOJHBI.
[Tucemen- [IpoBepka 3HaHUM 14 10
HBII OMPOC | 11O TeMaM: «DJeK- HeJe-
No 2 TPOCTATUKAY, [1], [2], Py- s
«ITocTossHHBIN [3],[4], | 14 nenenst | Oex-
TOK», «Marne- [5] HBIN
t™M3M», «Koieba-
HUS U BOJIHBDY.
Bech 40
nepe-
[IpoBepka ycBoe- | 4eHb OcC- 2 Utoro B me-
DK3aMeH HUS MaTepuaia HOBHOW | KOHTaKT- LIt puon
JUCUUIIHBI U JOM.- | HBIX Yaca ceccuu
HOU JIN-
T-pbI
4 cemecTp
Pexo- [Iponon- | ®opma | Cpok | bamibl
MEHJlye- | KUTElb- KOH- | cJa4yu
Bun kon- Lens u cogepxa- Y A
Mas JINT- | HOCTb BbI- | TPOJIS
TpOJIst HUE 3alaHus
pa MIOJIHE-
HUs
CPC YriyOouTh 3HaHUA Becs 20
0 U3y4aeMbIM nepe-
Y p Exe-
TeMam YEeHb OC-
. Exene- Teky- HE-
HOBHOH JIEIbHO 188Z071 JeIb
U JI011.-
o HO
HOM JIK-
T-pbI
Beimonnenue | YrioyOouTs 3HaHUS 1-7 10
U 3ammTa | o remam «l'eo- HEeJens
naboparop- | METpUYECKas OIl- [11, [2],
1-7 nene- | Teky-
HBIX pabot | Tuka», «BomHoBas | [3], [4], 15 .
80, 75, 66, | onTHKa» [5]
72
[IpoBepka 3nanmit | [1], [2], Py- 7 He- 10
7 Henensa
[Tucemen- no teme «l'eomer- | [3], [4], 0ex- IS
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HBIM ONIPOC | pUYeCcKas U BOJI- [5] HBIN
No 1 HOBAasl ONITUKA» Koncr.
JICKLIU U
Brimonnenue | YrioyOouTs 3HaHUS 8-14 10
U 3ammTa no teme «KBanTo- (11, [2] Heaens
naboparop- | Bas pu3nKay [3]’ [ 4]’ 8-14 me- | Teky-
HBIX paboT [’5] ’ eist 0005071
102, 64, 68,
3.3
IIncemen- [IpoBepka 3HaHUM 14 10
HBIM onpoc | o TeMe «KBaHTO- (17, [2] Py- HeJle-
Ne 2 Basi (hU3HKaY, e Y s
AToMHOE S1po 1 [3], [4], | 14 Henens 66)1(;
3JIeMEHTapHbIe [5] HbIH
YaCTHUIIBDY.
Beco 40
nepe-
[IpoBepka ycBoe- | 4eHb OC- 2 Vtoro- B ne-
DK3aMeH HUA MaTepuaia HOBHOW | KOHTaKT- - puon
JUCUUILIHHBI U JOM.- | HBIX Yaca ceccuu
HOU JIU-
T-PBI

IMoauTHKA M TpoLEAYPbI

[Tpu u3zydyeHnn nucuuIuInHbl « PU3KKa» MpoIry coOII0AaTh CIECAYIONINE PaBU-
na:

1. He ona3npiBaTh Ha 3aHSATHSI.

2. He nmpomyckaTh 3aHsATHS 0€3 yBaXUTEIHHOW NMPHUYUHBI, B CiIydae OOJIE3HU
IPOIITY MPEJACTaBUTh CIIPABKY, B APYTHX CIyUYasix — OObSICHUTEIIbHYIO 3aITUCKY .

3. B 00513aHHOCTH CTy/I€HTa BXOJMT MOCEIICHUE BCEX BUIOB 3aHSITHUH.

4. CormacHo KajneHAapHOMY TpaduKy y4eOHOro Mpollecca CIaBaTh BCE BHJbBI
KOHTPOJISI.

5. TlpomymieHHbIE TPAKTUYECKHE U JTAOOPATOPHBIEC 3aHITHS OTpadaThIBaTh B
yKa3aHHOE MPETNoaBaTeIeM BpEMSI.

6. AKTMBHO y4acTBOBaTh B y4eOHOM mpoliecce.

7. BBITh TEpNUMBIMH, OTKPHITBIMH, OTKPOBEHHBIMH M JTOOPOXKEIATCILHBIMU K
COKYPCHHKAM M TIPETIOAaBaTEIsIM.

Cnucoxk 0CHOBHOM JIMTEPATYpPbI
1. CaBenbeB U. B. Kypc o6mie#t pusuku B 5 kaurax. — M.: Actpens: ACT, 2006 r.
2. Tpodumona T.U. Kypc dusuku. — M.: ACADEMIA, 2007 r.
3. detnad A.A., ABopckuit b.M. Kypc duzuku. — M.: ACADEMIA, 2008 r.
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4. CusyxuH /[.B. O6umii kypc pusuku B 5-u Tomax. — M.: ®@uszmaraut: U3n-Bo
MO®TH, 2008 r.

5. Boabkenwreiin B.C. CoopHuk 3aaa4 o oduiemy kypey ¢usuku. — CI16.: Kanxk-
HbII Mup, 2007 T.

6. Tpopumona T.U. COopHUK 3a/1a4 10 Kypcy PU3UKH AJis By30B. — M.: Onukc 21
Bek, 2006 T.

8. Uponos U.E. 3anauu o obmeii pusuke.— M.: bunom. JIabopaTopust 3nanmii, 2007
I.

Cnucok 10MoJTHUTEILHOM JINTEPATYPHI
1. Tpodpumona T.M. ®usuka B Tabmmiax u popmynax. — M.: ACADEMIA, 2006 r.
2. Uponos U.E. Mexanuka. OcHoBHBIE 3aKOHBI. — M.: bunom. JlabopaTopus 3HaHUH,
2006 T.
3. Uponos U.E. Dnexkrpomarnetusm. — M.: bunom. JlaGopaTtopus 3nanuii, 2006 r.
4. Uponos U.E. Bonnossle nmpoueccbl. OCHOBHBIE 3aKOHBL. — M.: bunom. JIaboparo-
pus 3HaHui, 2006 r.
5. UponoB N.E. KBantoBas ¢u3suka. OcHoBHbIE 3aK0HBI. — M.: bunom. JlabopaTopus
3HaHuii, 2007 r.
8. Tpodumona T.U., [Tapnosa 3.I'. COopHUK 3a7a4 MO KypCYy (DU3UKHU C PEIICHUSIMH.
— M.: Beicmias mkona, 2006 r.
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IMPOTPAMMA OBYUYEHMS 1O TUCHUTIIMHE JIJISI CTYIEHTA
(SYLLABUS)

Ho gucuumuinae Fiz 2212 «Dusukay

Mopyne FN 3 dyHaameHTanbHBIX HAYK

Kadenpa puzuku

['oc. u3a. mumn. Ne 50 ot 31.03.2004.
[Toanucano k neyaTu 2015 r. ®opmax 90x60/16. Tupax 9K3.
O6bem 2,0  yu. m3x. 1. 3aka3 Ne [{ena noroBopHas
100027. UspnarensctBo Kapl TV, Kaparanna, bynssap Mupa, 56
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