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XapakTepuCTHKA JUCUMILINHBI

Huctunnuna «®dusukay gpisercs o0a3aTeIbHBIM KOMIIOHEHTOM HHUKJIA Oa30BBIX
JTUCITUTUTHH.

OOydeHne CTYJIEHTOB OCHOBaM COBPEMEHHOW (PHU3UKHU, HEOOXOAUMO Kak s
MOJTHOIICHHOTO M3YYEHHS JPYTUX Y4E€OHBIX IUCHUIUIMH, TaK U Ui (HOPMHUPOBAHUS
HAYYHOTO MHPOBO33PEHHUS COBPEMEHHOTO HH)KeHepa. M3ydeHue [enocTHOro Kypca
¢u3uKy HapsAy ¢ APYTUMH €CTECTBEHHBIMUA HayKaMHU COCTABIISIET OCHOBY (DyHIaMeH-
TaJIbHOM MOATOTOBKH UHXEHEPOB JIF0OOT0 Mpoduis.

®dwusuka — 3TO Bceraa Hayka Oymymiero. TeMIbl U KauecTBO Pa3BUTHSI COBpE-
MEHHOTO TIPOM3BOCTBA AUKTYIOT HEOOXOAUMOCTh U3YUCHUS (PU3NUCCKUX SIBICHUHA U
MPOLIECCOB, KOTOPHIE €Ille He MPUMEHSIOTCS B TEXHHMKE, HO B OyIyIlleM MOTYT OKa-
3aThCA MOJIE3HBIMU UH)KEHEPY.

Heab AMCHUIIMHBI

Jucnumimaa «@u3uKa» CTaBUT LEJIBIO:

- U3y4YEHUE OCHOBHBIX (DU3MUECKUX SBJICHUH; OBIa/ieHHue QyHIaMEHTATbHBIMU
MOHSITHSIMH, 3aKOHAMH M TEOPUSIMH KITACCUYECKON M COBPEMEHHOM (PU3UKH, a TAaKKE
MeToaamMu (GU3NYECKOT0 UCCIICIOBAHUS;

- (hopMupoBaHUE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (hU3UYECKOTO
MBIIIUICHUS;

- OBJIQJICHUE TTPUEMaMHU U METOJIAMU PEIICHUS] KOHKPETHBIX 3a]1a4 U3 pa3ind-
HBIX o0JyacTel GU3MKHU;

- opMHUpoOBaHUE YMEHUI CAMOCTOSITEILHO TPUOOPETaTh 3HAHUSI, UCTIOJIb3YSI
y4e€OHUKH, CTIPABOYHUKH U HAYYHO-TEXHUYECKYIO JINTEPATypy.

- 03HaKOMJICHUE C COBPEMEHHOW HAYyYHOM anmaparypoi, popMupoBaHue HaBbI-
KOB TIPOBEJICHUS (PU3NIECKOTO IKCTIEPUMEHTA, YMEHHS BBIJICIUTh KOHKPETHOE (hH3H-
YECKOE COJICpKaHUE B MPUKIIAHBIX 3aa4ax OyayIied CreruaibHOCTH.

33[[3‘1]([ AUCHUIIIINHBI

3agauu TUCIUIUIMHBI CIICTYIOIINE:



- CO3/IaHHE y CIIyLIaTelIed OCHOB JOCTAaTOYHO IIMPOKOM TEOPETUYECKOM MOAro-
TOBKHU B 00JIaCTH (PU3MKH, [TO3BOJISIIOIIEH OyAYIIMM MHKEHEpAM OPUEHTHPOBAThCS B
[OTOKE HAyYHOU U TEXHUYECKON MHPOpMaLK U 00€CIIeYMBAIOIIEN UM BO3MOXKHOCTh
NPUMEHEHUSI HOBBIX (PU3UUECKUX MPHUHIMUIIOB B TEX OOJACTAX TEXHUKH, B KOTOPBIX
OHHU CIIEUAITU3UPYIOTCS;

- PACKpBITHE CYLUIHOCTU OCHOBHBIX IIPEJCTaBICHUN, 3aKOHOB, TEOPUI KiaccHye-
CKOIl U COBpEMEHHON (PM3MKHU B MX BHYTPEHHEW B3aMMOCBS3M U LIEIOCTHOCTH, TaK
Kak 17 OyayIiero WHXEHEpa Ba)XHO YCBOCHHE HEpapXuu (PU3MUECKUX 3aKOHOB U
MOHSTHU, TPAHUI] KX TPUMEHUMOCTH, MO3BOJIAIOMKE Y((PEKTUBHO UCTOIB30BaTh UX
B KOHKPETHBIX CHUTYyallUsX;

- (hopMHpOBaHHE y CTY/IEHTOB MPUEMOB U HABBIKOB peIlIeHUsI 00O0OIIEHHBIX TH-
MOBBIX 33/1a4 (TEOPETHYECKUX U AKCIIEPUMEHTAJIbHO — MPAKTUUYECKUX) U3 Pa3HBIX
oOnacTedl (U3HMKHM, MOMOTalOUMX UM B JalbHEHIIEM pemaTrh NpodeccCHOHaIbHBIC
MHXEHEPHBIC 33]1a4H;

- (hopMHpOBaHHE y CTYIEHTOB HABBIKOB OLICHUBAHUS CTEHEHH JOCTOBEPHOCTH
PE3yNbTATOB, MOJYYEHHBIX C IMOMOIIBID 3KCIEPUMEHTAIBHBIX WIM MaTEMaTUYECKUX
METOJI0B UCCIIEA0BaHMS;

- Pa3BUTHE y CTYIECHTOB TBOPYECKOI'O MBIIIJIEHUS, HABBIKOB CAMOCTOSATEIbHOU
[O3HABATEJIbHON AESITEIbHOCTH, YMEHUS MOJEIUPOBATh GU3NUECKUE CUTYalLlUU C UC-
[I0JIb30BAaHUEM KOMIIBIOTEPA;

- 03HAKOMIJICHHE CTYJIEHTOB C COBPEMEHHOW HAay4YHOM ammaparypoi, BbIpabOTKa
HayaJbHBIX HABBIKOB MPOBEACHUS AKCIEPUMEHTAJIbHBIX HAYYHBIX HCCIIECIOBAHUI U
00pabOTKM UX pEe3yJbTaTOB, YMEHHUS BBLACIUTh KOHKPETHOE (PU3MUECKOE COJIepKa-
HUE€ B MPUKJIAIHBIX 3a7a4ax OyAyIlel creruaibHOCTH.

B pesynbTaTe n3ydeHusi fTaHHON AWCITUTUTMHBI CTYICHTHI JTOJKHBIL:

UMeTh NMpeAcTABJIEHUE:

- 0 TPaHMIIAX MPUMEHUMOCTH PA3IUYHBIX (PU3NYECKUX MOHSATHH, 3aKOHOB, TEO-
puii; 00 OLIEHKE CTENEHU JOCTOBEPHOCTH PE3YJIbTaTOB, MOJYUYECHHBIX KCIEPUMEH-
TaJIbHBIMH WJIM MaTEMAaTUYECKUMH METOJIAMHU UCCIIC0OBAHMUS;

3HATh:

-3HaTh OCHOBHBIC MOHSATHS, 3aKOHBI M TEOPUU KJIACCUYECKON M COBPEMEHHOM
¢busuku, 00paTuB 0c000C BHUMAHUE HA T€ U3 HUX, KOTOPHIE JIEKAT B OCHOBE TEXHO-
JIOTUH COOTBETCTBYIOIINX MTPOU3BOJICTB;

- METObI (PU3HUYECKOTO MCCIICAOBAHMS; BIUSHUE (DU3UKH, KaK HAyKH, HA Pa3BU-
THE TEXHUKH; CBA3b (PU3MKHM C APYTMMHU HAayKaMH U €€ pOJib B PEUICHUHM HAy4YHO-
TEXHUYECKUX MPOOJIEM CITeIIUaTbHOCTH;

yMeTh:
- BBIJICTTUTH M ONTUCATh OCHOBHBIC (DM3UUYECKUE SBJICHUS U MTPOIIECCHI, TPOUCXO-
JSITIAE B TEXHOJIOTUYECKUX YCTPOMCTBAX U armaparax;
- ICTIONIb30BaTh COBPEMEHHbBIE (DU3NYECKHE MTPUHITUIIBI B TEX 00IACTIX TEXHUKH,
B KOTOPBIX OOYYAIOIIMECS CHEIUATU3UPYIOTCS; (HOPMYyITUpOBaTh 3aKOHBI (DU3UKU;
OTIPEIEATh BEJTUYUHBI, OTIMCHIBAIOIINE SIBJICHUS U 3aKOHBI,
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- YCTaHABIMBATh CBSI3b MEXAY HUMHU (BBIPAXKaTh ATy CBS3b aHATUTHUYECKH, rpa-
duyecku, cnoBaMu); U3J1araTb OCHOBHOM TEOPETUUYECKHUM U SKCIIEPUMEHTAJIbHBIN Ma-
TEepHall ¢ OOBSICHEHUEM U MPUBEJICHUEM TPUMEPOB; MIPUMEHSATH OCHOBHbBIE 3aKOHBI U
OPUHIUIBI (U3UKU B CTAHIAAPTHBIX CUTYALMSIX; CTPOUTHh MOJIETh (PU3UYECKOTO SIBJIE-
HUA C YKa3aHHEM I'PAaHUIIbI IPUMEHEHNS,

NpuodpecTH NPaKTHYeCKNe HABBIKHU:

- pabOThI C OCHOBHBIMHM U3MEPUTEIBHBIMU TPUOOPAMU, a TAK)KE YMETh OLIEHU-
BAaTh OCHOBHBIE IOTPEIIHOCTH MOJYYEHHBIX IKCIIEPUMEHTAIBHBIX TAHHBIX

- IPOBEJICHUS SKCIIEPUMEHTABHBIX HAYYHBIX UCCIECIOBAHUM (PU3HUECKUX SBIIC-
HUW MyTEM: IUIAHUPOBAHUS 3KCIEPUMEHTA (YaCTUYHO); 3alHUCH PE3yJbTaTOB U3MEpE-
HUM; 00pabOTKH U OLICHKH TMOJYYEHHBIX PE3yJbTAaTOB MPHU PEHICHUH 33]a4 U MpOBe-
JI€HUU JKCIIEPUMEHTA;

- COCTaBJICHHsI TaOIUL U rpaUKOB; OLICHKM TOYHOCTU COBIAJICHUS SKCIEPU-
MEHTOB C TEOPETUYECKUMHU JaHHBIMHU.

IIpepexkBU3UTHI
Jlns u3ydeHus MaHHOM MUCHMIUIMHBI HEOOXOIUMO YCBOCHHUE CIICIYIOIIUX JIHC-

UTUIAH:
1. Him1210 Xumus

2. Mat 1211 Marematuka
IocTpekBU3UTHI

3HaHI/IH, IMOJYYCHHBIC IIPU HU3YYCHUHN JHUCHHITIJIMHBI «Dusnka» HCIIOJIB3YIOTCA
IIpru OCBOCHHHU CJICAYIOIINX AUCHUIIIINH!

TM 2206 Teopernyeckast MEXaHUKa

PM 2207 IlpuknagHas MEXaHHUKa

IKBP 3315 HcmbiTanue, KOHTPOJIh B 0€30MaCHOCTh TMPOIYKITHH.
EACIU DnexTpoHHBIE CpeACTBa U aHAIOTO-IIU(PPOBBIE U3MEPUTEILHBIC
YCTPOUCTBA

Hwnh e



TemMaTHueCKUH IJIAH JUCHHUILINHBI

3 ceMecTp
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HaumenoBanue pasnena, (TeMbl)

TpynoeMKOCTh 10 BUIAM 3aHSTHM, Y.

JIEK-
805051

npak-
TH-
YecKue

nabo-

patop
TOp-
HEBIE

CPCII

CPC

BBenenue

@u3nka Kak HayKa O IPOCTEUIINX
dbopmax NBWKCHHS MAaTePUU U COOT-
BETCTBYIOIIUX WM HamOoJiee OO0ImX
3aKOHaxX Opupoiabl. Baxuewnmme sta-
bl pa3BuTus Gpusuku. Metoasl Gpusu-
YECKOTI0 MCCJIEAOBAHUS: OIBIT, THIIO-
Te3a, HIKCIIEpPUMEHT, Teopus. Poib du-
3UKH B CO3/IaHUM U PA3BUTUU HOBBIX
oTpaciiel TEXHUKUA U HOBBIX TEXHOJIO-
rui. BiusiHME TEeXHUKH HAa pa3BUTHE
busuku. Pusznka W JIpYrue HayKHU.
®duznueckoe monaenuponanue. OOmas
CTPYKTypa U 3a/1auu Kypca QU3HKH.

1 Mexanuka

1.1 KunemaTunka

Mexannueckoe ABUKEHUE KakK Mpo-
credmas ¢opma JIBWKEHUS MaTEpUHU.
[IpocTpancTBo n Bpems. Cucrema oT-
cueta. [loHsATHE MaTEPUATBHON TOYKHU.
Kunematnueckoe onucaHue JBUKE-
HUST MAaTepuaJbHOW TOYKH. 3aKOH
JIBI)KCHUSI. YPAaBHEHUE TPACKTOPUHU.
CKopoCTh M YCKOpPEHHE Kak MpOou3-
BOJIHBIE PAJNyC-BEKTOpA 10 BPEMEHU.
DneMeHThl KWHEMaTHUKH BpaulaTeib-
Horo JBkeHus. CKOpOCTh U yCKOpe-
HUE MPU KPUBOJIMHEHHOM JBHXKEHUHU.
VYrioBasi CKOPOCTb M YIJIOBOE YCKOpeE-
HHUE.

IIpakTuyeckoe 3ansaTue: Kunemaru-
Ka.

1.2 /lunamuka MaTepuaJbHOH TOY-
KM U TBEpP/JOro Teja

Macca. Cuna. 3akousl Hprotona Bu-
JIbl CUJ1 B MeXaHuke. [ paBuTalluoOHHbIE
CUJIbl. 3aKOH BCEMHUPHOTO TATOTECHUSI.
Cuuibl ynpyroctu. 3akoH ['yka. Cuiibl

8




TpeHus. VHepuuanbHble CUCTEMBI OT-
cuera. MexaHMYECKU TPUHIUN OT-
HocuTenbHOCTH. [IpeoOpazoBanus ['a-
nunesi. HewHepuuanbHble CUCTEMBI
OTCUeTa.

IIpakTnyeckoe 3ansitume: J[MHamuka
MAaTEPUAIILHON TOUKHU.

[TonsiTne abCOMIOTHO TBEPIOTO TEA.
MOMEHT CHWJIBI U MOMEHT HWHEPILUU
TBEPAOTO Tejla. MOMEHT HMIYJIbCa.
YpaBHEeHHE NTMHAMHUKHA BpalaTEIbHO-
ro JBM)KEHHUSI TBEPAOTO Tela OTHOCH-
TEJIbHO HENOJABMKHOW ocu. Teopema
[ITeitnepa.

IIpakTuyeckoe 3ansiTHe: /[nHamuka
TBEPAOTO TEJIA.

1.3 3akoHbI cCOXpaHeHH s

3aKOHBI COXPaHEHHUsI KAaK CIEICTBUE
CUMMETPHUU ITPOCTPAHCTBA U BPEMEHMU.
Cucrema  MarepUaldbHBIX  TOYEK.
Buennue u BHyTpeHHHe cuibl. LleHTp
Macc (LEHTP UHEPIIUU) MEXAaHUYECKOU
CUCTEMBI M 3aKOH €r0 JBWKEHHUs. 3a-
KOH COXpaHEHHUsl UMIyjbca Kak (yH-
JAMEHTaJIbHBIN 3aKOH IPUPOJIBI.
OHeprusi Kak YHHBEpcallbHas Mepa
pa3IuyYHbIX (OpPM JABMKEHHUS U B3au-
MozeicTBusi. Pabora cuiibl U ee BBI-
pa)keHue uepe3 KpUBOJIMHEUHBIA HH-
terpail. MomHocTs. KuHeTnueckas
DHEPI'Usl MEXaHUYECKOW CHCTEMBI U €€
CBA3b C paOOTOM BHEIIHUX M BHYT-
PEHHHUX CWJI, MPUJIO)KEHHBIX K CHCTE-
Me. [loTeHnmanpHas 3HEPrus MaTepu-
aJIbHOM TOYKM BO BHEIIHEM CHUJIOBOM
[I0JIe U €€ CBA3b C CUJIOH, JIEUCTBYIO-
el Ha MaTepuajabHyl0 TOYKy. KoH-
CEpBaTUBHbIE M HEKOHCEPBATHUBHBIE
cuibl. /[BUeHue B LEHTPAIBHOM I10-
Je CWI. 3aKOH COXPaHEHUsSl PHEPIUU B
MEXaHUKE. 3aKOH COXpPaHEHUSI MOMEH-
Ta UMITYJIbCA.

IIpakTHuyeckoe 3aHATHE: 3aKOHBI
COXPaHEHHS.




1.4 DiaeMeHTHI cnenuaJIbLHOH Teo-
PHH OTHOCUTEIbHOCTH

[Toctynatel Diinmreina. [Ipeobpaso-
BaHus Jlopenna. MiuBapuanTel mpeoo-
pa3oBaHui. PenATUBUCTCKHUM 3aKOH
CJIOXKEHUSA CKOpOCTEH. PensaTuBuCT-
CKOe TIpeoOpa30BaHHWE WMITYJIbCa U
SHEPIUH.

1.5 DiieMeHTBI MEXaHUKHU CILIOII-
HBIX Cpel

[Tonsitue cromHOM cpenpl. Obmue
CBOWCTBA KHUJKOCTEW W ra3oB. Mpe-
anbHas U BA3KAs KUAKOCTb. YpaBHeE-
nue bepnymu. JlamunapHoe u TypOy-
JIEHTHOE TeueHue xuakocren. Dop-
Myna Crokca. YOpyrue HamnpspKeHUS.
DHeprus ynpyro aeGpopMHpPOBAHHOTO
Tena.

IIpakTHyeckoe 3aHsATHE: DIEMEHTHI

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHO-

CTU. DJIEMEHTHI MEXaHUKH CTUIOITHBIX

cpeq.

Vi

1.6 KoJsie0anusi ¥ BOJIHBI

OO1muMe XapakTepUCTUKU TapMOHHYE-
ckux kosieOanmii. Konebanus rpysa
Ha IIpyXuHE. MareMaTu4eckui masit-
HUK. Duznyeckuii masTHUK. Croxe-
HUe KoJebanuil. BektopHas nuarpam-
Ma. KoaddummenT 3aryxanus. Jlora-
pudMHUECKUI TEKPEMEHT 3aTyXaHHUsI.
Boeinyx/ieHHbIE KOJEOaHHUS TOM JIeH-
CTBHEM CHUHYCOMAAIBHOMN Cuibl. Pe3o-
HaHC.

BosnoBeie mporeccbl. OCHOBHBIE Xa-
PAKTEPUCTUKU BOJIHOBOTO JBMKCHHS.
VYpaBHenue BoaHbI. [lnockast BoJjHa.
berymue u crosiune BosiHbl. DazoBas
CKOPOCTB. 3BYK

IIpakTuyeckoe 3ansitue: Konebanus
Y BOJIHBI

Vil

2 MouJiekyJsipHas pu3uKa U TepMo-
ATUHAMHUKA

2.1 Crarucruueckass ¢usuka u
TEPMOAMHAMMKA
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OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON
Teopur. MONEKYISIPHO-KUHETUYECKUI
CMbICH TeMmnepaTrypbl. CpeaHsiss KUHe-
TAYECKasi SHEPIUsl MOJIEKYJ HJI€AIIb-
HOro rasza. TepMmoaWHamMu4eckue Ia-
pameTpbl. PaBHOBECHBIE COCTOSIHUS H
IPOLIECChl, UX W300paKEHHWE Ha TEp-
MOJIMHAMHAYECKHUX Juarpammax. [a-
30BBIE 3aKOHBI. YPABHEHUE COCTOSHUS
MJICAJIbHOTO rasa.

IIpakTuyeckoe 3ansaTue: MoJeky-
JIIPHO-KUHETUYECKAsl TEOPHSL.

VI

2.2 CrarucTuyecKue pacnpeaese-
HUS

Pacnpenenenne Makcgemna. Ckopo-
CTH TEIUIOBOTO JBWKEHHSI YACTHL.
Pacnpenenenne bonbumana s 4a-
CTUIl BO BHEIIHEM IOTEHIHNAIbHOM
nosie. Yucno creneneit ceoboabl. Pac-
MpeeJICHUe SHEPruu IO CTENEeHSIM
cBOOO/BI. BHYTpeHHsIs1 sHeprust uje-
aIBHOTO rasa. MonexkynspHo-
KHMHETUYECKasi TEOpHUsl TEIUIOEMKOCTH
UJeaJbHbIX Ta30B U €€ OrpaHUYeH-
HOCTb.

IIpakTnueckoe 3ansaTue: CTaTUCTH-
YECKHE paCTpEICIICHHUS.

2.3 OcHOBBI TEPMOAUHAMUKH
Ileppoe Haua0  TEPMOAMHAMUKH.
N3onponeccol. Obpatumbie 1 HeoOpa-
TUMBIE TETJIOBBIC MPOIECCHI.
IIpakTuyeckoe 3ansaTue: OCHOBBI
TEPMOJIMHAMUKH.

[ukn Kapuo u ero KIIJ. Teopema
Kapno. DuTponus. CBsi3zb S3HTPONHU C
BEPOSITHOCTBIO  COCTOsIHMA.  BTopoe
HAYaJio TEPMOJAMHAMUKHU U €ro (u3u-
yeckuid cMbIcil. CTaTUCTUYECKOE TOJ-
KOBAaHHME BTOPOIO Hayajga TEPMOJHHA-
MHUKHU. DHTPOIHUS OTKPBITON HETUHEH-
HOI cuctempl. CaMOOpraHU3yoIuecs
CUCTEMBL.

IIpakTueckoe 3ansaTue: OCHOBBI
TEPMOJIUHAMUKH (TIPOJOJIKEHUE).
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2.4 sIByieHus nepeHoca

OO01mast xapakTepuCTHKa SIBICHUN Tie-
peHoca. CpenHee 4YHCIO CTOJIKHOBE-
HUW M CcpefHsiss JJIMHA CBOOOJHOTO
npoOera. SIBneHust nepeHoca B HEpaB-
HOBECHBIX TEPMOIJUHAMHYECKUX CH-
cremMax. MOJIEKYISIPHO-KUHETHYECKAs
TEOpPUSl SABJICHUM IIEPEHOCA: TEIUIO-
MIPOBOJTHOCTH, BSI3KOTO TpeHUs, nud-
by3un. KoaddummenTs! nepenoca.

2.5 PeasbHble rasnl

O¢ddexTuBHBIA IUAMETP  MOJEKYIL
Cuiibl  MEXMOJEKYISIPHOTO  B3auUMO-
JICUCTBHUSL. YpaBHeHne Ban-nep-
Baanbca. N3oTepmsbl Ban-nep-
Baanbca.

da30BbIC NEPEXOBI IEPBOTO U BTOPO-
ro pona. ®a3zoBble paBHOBecHs U (a-
30Bbl€ TpeBpamieHud. Kpurnueckas
TOYKa. TpoitHas TOUKa.
IIpakTuyeckoe 3ansaTue: SABicHus
nepeHoca. PeasibHbIe ra3bl.

X

3 DJIeKTPUYECTBO M MATHETH3M

3.1 DaekTpocTaTHKa
BzaumonaencTBre SIEKTPUYECKUX 3a-
pAIOB. 3aKOH COXPAHEHUS DIIEKTpUYe-
CKHX 3apsiioB. DJIEKTPUUYECKOE TOJIE.
HanpskeHHOCTh 3JIEKTPUYECKOTO I10-
ns. IlpuHomn cynepno3uuuu. IJNeK-
Tpuueckul nunosb. [loTox BekrTopa.
Teopema T'aycca. llpumenenue teo-
pemsl ['aycca K pacdeTy HanmpsiKEHHO-
CTEH DIIEKTPUYECKUX IOJIEH.
IIpakTHyeckoe 3aHsiTHMe: OIIEKTPO-
CTATUYECKOE MOJIE B BAKYYME.

X1l

Pabota snextpuueckoro mnoss. Llup-
KyJSlMsT BEKTOpa HaMpsHKEHHOCTH
anekTpudeckoro mois. IloreHuuman.
CBsi3p MOTEHIMAJIAa C HaNpPsKEHHO-
CTBIO DJIEKTPOCTATUUECKOTO MOJIS.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM
noje. DJIEeKTPUUECKOe 10Je B IPOBOJI-
HUKE W BOJIM3U OT MOBEPXHOCTHU TPO-
BOJIHMKA. DIeKTpoeMKocTh. KoHpeH-

12




caTopbl. EMKOCTh  KOHIEHCAaTOpPOB
Pa3IMYHON TEOMETPUUECKON KOH(DU-
rypaluH.

IIpakTuyeckoe 3ansaTue: [IpoBoaHu-
KU U IUDJIEKTPUKU B 3JIEKTPOCTATHYE-
CKOM TIOJI€.

X1V

JIMPAEKTPUKU B DIIEKTPOCTATUYECKOM
nosne. IlonspusoBanHocTh. Tumnsl qu-
ANEKTPUKOB. JlUdNeKkTpuueckas BOC-
MPUMMYUBOCTh BENIECTBA. JJEKTPHU-
YeCKOe CMeEIIeHue. YCJIOBUSl Ha Tpa-
HUIIE pa3zielia IBYyX AUAJICKTPUKOB.
DHeprusi B3auMOJACHCTBUS DJIEKTpUYE-
CKHMX 3aps/IOB. DHEPTHS 3apsIAKEHHOTO
KOHJICHCATOpa U CUCTEMbI POBOTHU-
KOB. DHEPTUS AJIEKTPOCTATUUECKOTO
noss. OObEMHAS TNIOTHOCTD SHEPTUU
AJEKTPOCTATUYECKOTO TOJIS.
IIpakTuyeckoe 3ansarue: [IpoBoaHu-
KU U TUDJIEKTPUKU B DJIEKTPOCTaTHYE-
CKOM T10Jie. (IPOJIOPIKEHUE)

XV

3.2 TIoCTOAHHBIH JJIEKTPUYECKHU
TOK

OO01m1e XapakKTePUCTHKU U YCIOBUS
CYILLECTBOBAHMS SJIEKTPUUECKOTO TO-
ka. 3akoHbl Oma u J[>xoyns-JleHna B
muddepennmanbaon popme. CTOpoH-
Hue cuibl. 3/[C raibBaHUYECKOTO
anemenTa. O0001meH b1 3akoH OMa
JUISl y4acTKa LEMHU ¢ TaIbBAHUYECKUM
anemeHToM. [IpaBuna Kupxroda.
DJIEKTPUYECKHM TOK B ra3ze.
IIpakTuueckoe 3ansaTue: [locTosH-
HBII DJIEKTPUYECKHUM TOK.

HUTOI'O:

15

15

30

30
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4 cemecTp

Ne
HEIEITN

HanmenoBanue pazzaena, (TeMbl)

pr,Z[OCMKOCTI) 110 BUaaM 3aHA-

THUM, .

JIEK-
805051

npak-
TH-
YecKue

nabo-

patop
TOp-
HBIE

CPCII

CPC

3.3 MarauTtHoe noJie

Bekrop marautHOM MHAYKuuu. lIpuH-
OUII ~ cylepno3uuuu. 3akoH buo-
CaBapa-Jlamaca. PacueTbl MarHUTHBIX
nosied npocredmmx cucrteM. Cuna Jlo-
peHna. /[BumkeHue 3apsHKEHHOM YacTH-
16l B MarHUTHOM T10J1e. D Pext Xoiua.
Cuna Amnepa. Butok ¢ Tokom B mar-
HUTHOM MoJie. MOMEHT Cul, JEUCTBY-
IOIIUMMA HAa paMKy. MarHuTHbIA MOTOK.
Teopema ["aycca aJist MArHUTHOTO TOJISI.
PaboTra 1o nmepeMeleHno npoBOJHIKA
C TOKOM B MArHUTHOM TIOJI€E.
JlaGopaTopHnas padora:

3.4 MarauTHoOe 1oJjie B BellleCTBe
Marnetuku. Buabsl MaraetukoB. [{ua-
MarHeTuku. [lapamarnernku. @eppo-
MAarHeTUKU. MarHuTHBIN TUCTEPE3HUC.
Temneparypa Kropu. 3aKoH OJIHOTO
TOKa JJIsl MAarHUTHOTO T10JIs B BEllle-
CTBE.

3.5 SIB1eHUe 3JIeKTPOMATHUTHOM MH-
AYKIIAA

OCHOBHOI 3aKOH 3JIEKTPOMATrHUTHOM
naayknud. [TpaBumno Jlenna. ABnenus
B3aMMHOW UHAYKIHWU U CAMOUHIYKIINH.
NHAYKTUBHOCTH IJIMHHOTO COJICHOUA.
MaruautHas 3Heprus Toka. I1moTHocTs
SHEPTrUU MAarHUTHOTO TOJIS.

3.6 YpaBHenuss MakcBeJia
dapaeeBcKas 1 MaKCBEJIOBCKAs
TPaKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHOM
uHaykuuu. Tok cmemenns. Cucrema
ypaBHeHu Makcesia. OTHOCHTENb-
HOCTb JIEKTPUYECKUX U MAarHUTHBIX
noseil. BonHoBoe ypaBHenue. Cko-
POCTb PaCIPOCTPAHEHUS DIIEKTPOMAT-
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HUTHOT'O BO3MYIIEHUS. 3.7 DJIeKTPO-
MArHUTHbIe KoJie0anusa Konebarens-
HBI KOHTYp. CBOOOJIHBIE U BBIHY K-
JICHHBIE 3JIEKTPOMAarHUTHBIE KoJieha-
Hus. Pe3onanc. [lepeMeHHbIN 3JIEKTPU-
4yecKui ToK. 3akoH Oma JJ1s1 IepeMeH-
HOT'O TOKa. Pe3oHaHC HanpsoKeHu n
TOKOB.

4 OnTuka

4.1 BosiHOBOe ypaBHeHHE IJIfl JJIEK-
TPOMATHUTHOIO IOJIS.

CBoiICTBa DAJEKTPOMATHUTHBIX BOJH.
[IJI0THOCTH TIOTOKA 3JIEKTPOMATrHUTHOMU
sHepruu. Bekrop YMoBa-lloliHTHHTa.
4.2 Tlonsitue 0 Jy4eBoil (reomerpu-
YeCcKoii) onTHKe

3aKOHBl OTPAKEHUS W MPEIOMIICHUS.
SIBnenue momHOro orpaxeHus. Poro-
METPHSL.

4.3 CBoiicTBa CBETOBBIX BOJIH
BosHoBOM maker. ['pynimoBast CKOPOCTSb.
WNuTepdepenuust cBeTOBbIX BOJIH. WH-
TephEepPOMETPHI.

Vi

4.4 Tudpaxkuus BOJH

[Ipuanun I'rorirenca-®Openens. Meron
30H @Openens. Judpaxmus Dpenens.
Hudpaxuus Opaynrodepa. Hudpaxims
Ha OJIHOM M Ha MHOrux meisx. Crek-
TpasibHOE paznoxkeHue. ['omorpadusi.

Vil

4.5 DjeKTpOMATrHHUTHBIE BOJIHBI B
BelllecTBE

PacnpocTpanenue cBeTa B BEIIECTBE.
Hucnepcus cera. [lornomenue cBera.
[Monsipuzarust cBera. CrocoObl TOMY-
YEHUS TIOJIIPU30BAHHOTO CBETA.

Vi

S KBanrToBas ¢pusuka

5.1 TenuioBOE H3TyUYCHHUE

[TpoGnembl  u3nmyueHuss  abCONIOTHO
yepHoro Ttena. KBaHToBas rumote3a U
dbopmyina [Inanka. ®oToHBI. DHEPrus U
UMITYJEC CBETOBBIX KBAHTOB.

5.2 DkcnepuMeHTaJbHOe 000CHOBA-
HHE OCHOBHBLIX W€l KBAHTOBOW TeO-
puu
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dotoadpdexr. Dbhdextr Komnrona. Jlu-
HeWyaTble CHeKTpbl aromoB. [locryna-
Tbl bopa. [IpuHIMII COOTBETCTBUS.

5.3 KopmyckyJsipHO-BOJIHOBOH aya-
JIN3M

['umote3a ne bpoiina. Jdudpaxmus
AJEKTPOHOB. BOJIHOBBIE CBOMCTBA MHK-
pOYACTUL] M COOTHOIIECHHE HEOIpEIe-
JIEHHOCTEH.

5.4 BpemeHHOe W CTalMOHApHOE
ypaBHenus lllpenunrepa
CTaTuCTUYECKHII  CMBICII  BOJHOBOM
bynkuuu. Yactuma B OAHOMEpPHOM
psAMOYrojapHOU siMe. [Ipoxoxaenue
YaCcTHI[bl Yepe3 MOTEHIUAIbHBIN Oapb-

ep.

Xl

5.5 AtoMm H MoJieKkyJa BoJaOpoaa B
KBaHTOBOIi TeOpUHU

VYpasuenne Ulpenunrepa misgs aroma
BOJI0poJia. Bogopoono100HbIE aTOMBI.
DHepreTuiecKkue ypoBHU. KBaHTOBBIE
yucna. Ilpuanun Ilaymn. Monekyna
BOJIOPO/IA.

X1l

5.6 DjeMeHTHI KBAHTOBOW 3JIEKTPO-
HUKH

CHoHTaHHOE M BBIHYXKJIEHHOE H3JIy4de-
Hue. JIazepsl.

5.7 JneMeHTHI KBAHTOBOM CTATHUCTU-
KM

da30BOE MPOCTPAHCTBO. DIEMEHTAPHAS
auerika. Teopema. [lonsTtue o KBaHTO-
BBIX CTaTUCTUKax bo3e-DWHIITeHA U
Pepmu—/Iupaka. KBasuuactuuel.

X1l

5.8 KoHeHCcMpOBaHHOE COCTOSIHHE

TermoéMKOCTh KPUCTAJUIMYECKON pe-
meTKM. POHOHHBIA Ta3. DJIEKTPOMNPO-
BOJTHOCTh METAJIOB. JHEPreTUYECKUE
30HBI B KpucTajuiax. YpoBeHb Depmu.
Mertannbl, AURIEKTPUKH U MOJIYNPO-
BOJHUKHA B 30HHOW Teopuu. l[lonsatue
IbIpouHON TpoBoAUMOCTH. COOCTBEH-
Hasi 1 OpUMECHass NPOBOAUMOCTH. SIB-
JeHue cpepxnpoBoguMoctu. Hamaruu-
yiBaHUE (peppoMarHeTHkoB. Temmepa-
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typa Kropu.

X1V

6 ATOMHOe SIAPO U JIeMEeHTaAPHbIEe
YaCTUIbI

6.1 ATomMHOe sIApO

CrtpoeHune aTOMHBIX sSAep. AnepHbie
cuiibl. OOMEHHBINA XapaKTeP SIEPHBIX
ciwit. Mogenu sapa. Anbda-, 6eta- u
raMMa-u3JIy4eHHs U UX B3aHUMOJIEH-
CTBHE C BEIIECTBOM. S /IepHbBIEC peak-
uuu. PagnoakTUBHBIE PEBpaIEHUS
aTOMHBIX siiep. Peakiuu siaepHoro ae-
neHus. LlenHas peakuus JeneHusl.

S nepHblii peaktop. Peakius cunTesa.

XV

6.2 DeMeHTapHbIE YACTHIbI
CunpHoe, 2JIEKTPOMarHuTHoE, ciaboe,
I'PaBUTAIIMIOHHOE B3aHMOICHCTBUSI.
Jlenronsl, aaponsl. KBapku.

HNUTOI'O:

15

15

30

30
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ITepeyeHb TeM NPAKTUYECKUX 3AHATHH

o0 E

© 0o~

3 cemecTp
Kunnematuka
JlnHamMuKa MaTepuaaIbHOU TOYKH.
JlnHaMuKa TBEPAOTO TENA.
3aKOHBI COXPAaHEHHUS.
DNEeMEHTHI CTIeUaTbHON TEOPUH OTHOCUTEIBHOCTU. DJIE€MEHThI MEXaHUKHU
CILUIOIIHBIX CPEeJT
Komebanus u BOIHEL
MonekyIsIpHO-KMHETUYECKAsI TEOPHUSL.
CraTuCTHUYECKHUE pacIpe/ICIICHUS.
OCHOBBI TEPMOJUHAMUKH.

10 OCHOBBI TEPMOJAMHAMUKH. (TIPOJOJIKEHUE)

11. SABnenus nepeHoca. PeanbHble ra3bl.

12. DnekTpocTaTHuecKoe 1MoJie B BakyyMme. (2 1)

13. TIpoBOAHUKY U AUDIIEKTPUKH B JIEKTPOCTATUIECKOM TOJIE.
14. TIocTOSTHHBIN 2JIEKTPUUYECKUN TOK.

IlepeyeHb 12a00pATOPHBIX 3AHATHI

1.

2.

o ok

~

4 cemecTp
JlabopaTopHas padora Ne48 onpeneneHne ropu30HTaAILHON COCTABIISIOLIECH
HaMpsHKEHHOCTH MAarHUTHOTO TOJIST 3€MUITH.
JlaGopaTopHnas padota Ne 60 OnpeneneHue JIMHbBI BOJHBI CTOSTYUX DJIEKTPO-
MarHUTHBIX BOJIH
JlabGopaTopHas padora Ne 80 OnpenesieHne nmoxkasareJisi NpeJIOMJIEHUS
CTEKJISHHOM IJIACTUHKH € MOMOIIBI0 MUKPOCKOIA
JlabopaTropHnasi pa6ora Ne 66 V3ydenne narepdepeHiiny ¢ moMOIIbIO Jlazepa
Jlaboparopnasi pa6ora Ne 72 V3yuenne nudpakiuu cera
JlaGopaTophnasi pa6ota Ne 102 Onpeaencaue nocrossuaor Credana-
boapmMana
JlaGopaTopHas padora Ne 64 3yuenue BHeniHero ¢poTtodddexra
JlabopaTopHas padora Ne 68 I13yueHne ClieKTpOB U3Ty4€HUS U MOTJIOIICHUS
cBETa
JlaGopaTopHasi padora Ne 3.3 MccnenoBanue teMnepaTypHOd 3aBUCHUMOCTH
CONIPOTUBJICHUS MOJYIPOBOIHUKOB W METAJIJIOB
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Tembl KOHTPOIBHBIX 3aaaHuil 1 CPC
3 cemecTp

Tema 1 Kuuemaruka

1.

B~ w

S.

UTto Takoe cocTaBsoIIas BEKTOpa, MPOEKIUs BeKTopa? PasznoxkeHne BeKTopa
Ha COCTaBJIAIOIIHE.

Cpennsist ckopocTh. [Ipu kakoM ABMYKEHHUH CPEJIHSIS 1 MTHOBEHHAS! CKOPOCTH
OJIMHAKOBEI?

UTto XapakTepu3yloT HOPMAJIbHOE U TAHTCHIIMATILHOE YCKOPEHUS?

AHaJIOTUsI MEXK]ly KHHEMATUYECKUMU BEJIMUMHAMU MTOCTYNAaTEILHOTO U Bpa-
IATEIBLHOTO JIBXKCHUN. Y paBHEHUS] pABHOMEPHOTO U PABHOIIEPEMEHHOTO

BpaH_[aTeJ'IBHOFO JABUXKCHU S TBepI[OFO TCIIa BOprr HGHOHBH)KHOﬁ OCH.
amaun 1.5[1], 1.13[1], 1.28[1],1.38[1], 1.36[1].

Tema 2 /IuHaMMKA MaTePHAJIbHON TOYKH U TBEPAOIO Teja

1.
2.

ook w

Cuitbl TpeHus, yIpyrocTy U TPAaBUTAIIMOHHOTO B3aUMOJICHCTBUS.

Kax BBIYHCIIUTD CUITY TATOTEHUSI MEXKITY ABYMS T€JIaMH, UMEIOIIMMU MPOU3-
BOJIbHBIE pa3Mepbl U PopMBbI?

KaxoB ¢u3ndeckuit CMbICI MOMEHTA UHEPIIUH?

MoOMEHTBI UHEPITUU TEJI CUMMETPUYHOUN POPMBI (CTEPKEHbB, IUCK, 1Iap).
Teopema Illteiinepa u e€ npuMeHEeHHE 71l pacueTa MOMEHTOB MHEPIIMU TETI.
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 3akoHbl cOXpaHEHUA

1.
2.

3.

4.
S)

Mexannueckne cucteMbl. YTO Ha3bIBAIOT 3aMKHYTOM CUCTEMOM?

Kakue 3ak0HBI COXpaHEHUS MPUMEHUMBI JJIs1 YIPYTUX U HEYIPYTUX CTOJIKHO-
BEHUI?

[ToreHunanbHpIE SHEPTUU TPABUTALMOHHOTO B3AUMOACUCTBHUS U YIIPYTO J€-
(bopMUPOBAHHOTO TEIA.

Kunertuueckas sHeprus mapa pagauyca R, IBUKYIIErocs co CKOPOCTHIO L.
3amaum 2.65[1], 2.72[1], 2.90[1], 3.41[1].

Tema 4 DiieMeHTHI ClIeHAJIbHON TEOPUH OTHOCHTEILHOCTH. JJIEMEHTHI MeXa-
HHMKH CIUIOIIHBIX Cpe/

NoakowdE

[IpeoOpazoBanus ["anunes.

[Toctynarsl cnenUaIbHON TEOPUHA OTHOCUTEIBHOCTH.
3aBUCUMOCTH MacCChl OT CKOPOCTH.

[Tapagokc OIU3HEIIOB.

['pann1IbI NPUMEHUMOCTH KIACCHYECKOW MEXAHHUKH.

DHeprus ynpyro ae(popMUpPOBAHHOTO Tea.
3amaun 17.3[1], 17.6[1], 17.10[1].

Tema 5 MouiekyJIsipHO-KHHeTHYEeCKas Teopus. CTaTucTHYECKHE pacnpeaeie-

HUA

1.

OTHOCHTENbHBIC aTOMHBIC U MOJICKYJISAPHBIC MACCHI.
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w N

CKOJIBKO MOJIEKYJ COJIEPKUTCS B OJTHOM MOJIE BelliecTBa?

OU3NYECKUI CMBICT 1aBJICHUSI, TEMIIEPATYPHI.

Kaxkoe cooTHomieHrne Mexay Temiepatypoi no mkaine Leabcust u abcomoTHoN
TeMneparypoii?

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

Tema 6 OCHOBBI TEPMOJAMHAMHKH

1.
2.
3.

o s

[TonsiTue 00 MaEaNbHOM rase.

TermmoeMkocTh. Y AenpHas U MOJIsIpHAs TeruioeMkocti. @opmyna Mariepa.
Yo Takoe YKCcIIo CTeneHell CBOOOABI M KaK PACIIPENEIISIETCS SJHEPTHUS 1O CTe-
MEHAM CBOOOBI?

[lepBoe Ha4aIO0 TEPMOAMHAMUKH JUIsI H30IPOLIECCOB.

YTO MpOUCXOAUT C BHYTPEHHEH 3HEPrueil npu aguadaTuueckoM pacuIiupeHuu
rasa ¥ Ipu ero aguadaTuyeckoM CKaTuu?

3amaum 5.161[1], 5.171[1], 5.176[1], 5.196]1].

Tema 7 PeanbHble rasol. SIBjieHus nepeHoca

1.

SEORFREN

UewMm otnnuaetcsi ypaBHeHUe Ban-nep-Baaiibca oT ypaBHEHUS COCTOSTHUS UE-
aJIbHOTO raza?

N3oTepMbl peasibHOTO Tra3a.

da3oBas AuarpaMma COCTOSTHHUS.

SABneHus nepeHoca B KUIAKOCTIX U TBEPJIbIX TeJaXx.

3aBUCUMOCTh KO3((UILIMEHTOB MEPEHOCA OT TEMIEPATYPHI U JaBICHUS.
3anaum 6.2[1], 6.9[1], 5.113[1], 5.138[1].

Tema 8 DuiekTpocTarnyeckoe 1oJie B BAKyyme

1.
2.
3.
4. Yto Ha3bIBaETCS MOTOKOM BEKTOPA HAIIPSHKEHHOCTH Yepe3 MPOU3BOIBHYIO T10-

3aKOH COXpaHEHUsI AIEKTPUUYECKOTO 3aps/ia.
[IpuHIMI CynEPNIO3UIIMN JIIEKTPUUECKUX TTOJIEH.
HanpskeHHOCTh U MOTEHIMAIT AJIEKTPUYECKOTO MOJISI TOUEUHOT'0 3apsiaa.

BEPXHOCTH?

Kax HampaBieHbl CUIOBBIE JUHUU IO OTHOIIEHUIO K SKBUIIOTEHIUAJIBHBIM M10-
BEPXHOCTSIM?

Yemy paBHa paboTa CuII MOJIS 0 3aMKHYTOW TPAEKTOPUH JIBHXKEHHUS 3apsaa?
3amgaum 9.1[1], 9.19[1], 9.26[1],9.39[1],9.47[1].

Tema 9 IIpoBOAHUKH M IUIJIEKTPUKHU B JJIEKTPOCTATHYECCKOM IO

1.

arwN

UeMy paBHaA HANPSIKEHHOCTH TOJIs1 BHYTPU MPOBOJHUKA B CIIy4ae paBHOBECHS
3apsaoB?

Kax pacnpenesneH mo mpoBoIHUKY COOOIIEHHBIN eMy 3apsi?

KonpneHncaTopsl 1 NX MPUMEHEHUE B TEXHUKE.

DHeprusi 1 00beMHAas MIIOTHOCTh YHEPTUHN IEKTPOCTATUYECKOTO TOJIS.

3azaun 9.79[1], 9.97[1],9.105[1],9.125[1].
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Tema 10 IToCTOSAHHBIN JJIEKTPUYECKHI TOK

1.
2.

ook w

Kaxkue YCJI10BUA H€O6XOI[I/IMI>I AJI IIPOTCKAHUA TOKa?

Hocutenn 3apiaaa B MCTaJlIaX, ITOJYIIPOBOJHHUKAX, 3JICKTPOJINTAX U HOHU3HUPO-
BaHHBIX I'a3ax.

OT yero 3aBUCUT COIIPOTHUBJICHUC HpOBO,ZIHI/IKOB?

Hapannenbﬂoe " IMOCJICI0OBATCIbHOC COIIPOTHUBIICHUC IIPOBOJHHUKOB.

[IpaBuso 3HakoB Jy1st 3akoHOB Kupxroda.
3amaum 10.7[1], 10.14[1],10.50[1],10.79[1].

Tema 11 MarauTHoe moJjie B BAKyymMe

1.
2.
3.
4

5.
6.

HanpsikeHHOCTh 1 MarHuTHas MHAYKIHSI KOHEYHOTO JJMHEMHOTO MPOBOIHUKA
C TOKOM.

HanpsikeHHOCTh 1 MarHuTHas MHAYKIWSI KPYTOBOT'O BUTKA C TOKOM.
MarHuTHbIA MOMEHT KOHTYpPa C TOKOM.

B3anmocBs3p BEKTOpa MarHUTHOM UHAYKIIMHA C BEKTOPOM HAMPSKEHHOCTH I10-
JI 11 OMHOPOJIHBIX U30TPOIHBIX CPE/I.

MarautHoe nosie COJICHOHn IA.
Sanaum 11.1[1], 11.2[1],11.16[1],11.85[1].

Tema 12 MaraurHoe 1moJjie B BellecTBe

1.
2.

5.
6.

['MpOMarHUTHOE OTHOLIEHUE.

Kakast BennumHa B 3JIEKTPOCTATUKE MOXKET CIYKUTh aHAJIOTOM HaMarHW4eH-
HOCTH?

OOBsICHUTE COOTHOIICHUS JIJIsl 3HAUCHUI MAarHUTHOM ITPOHUITAEMOCTH U Mar-
HUTHOM BOCTIPUMMYHUBOCTH JJIs1 A~ U TAPaMarHETUKOB.

CBsi3b MEXKy BEKTOPAMH MarHUTHON UHAYKIIUH, HAMPSHKEHHOCTH MAarHUTHOTO
T10JISI U HAMarHUYEeHHOCTH.

Oco0eHHOCTH MarHUTHBIX CBOMCTB (heppOMAarHeTUKOB.

amaun 11.115[1], 11.116[1], 11.124[1], 11.126[1].

Tema 13 DJyiekTpoMarHuTHAsE MHAYKIUA. Y paBHeHusi MakcBesLia

1.

w N

Pa3zHocTh MOTEHIIMATIOB HA KOHIIAX MPOBOJHUKA JBUKYIIECTOCS MTOCTYNATEIBHO
B MAarHUTHOM I10JI€ C TOCTOSSHHOM CKOPOCTBIO.
DU3NYECKUN CMBICT UHIYKTUBHOCTH.

NHIyKTUBHOCTH 0€CKOHEYHO JITMHHOTO COJICHOU/IA.
3azaun 11.95[1], 11.100[1],11.107[1],11.119[1].

Tema 14 MexannuecKue KoJI€0aHUA U BOJHBI

1.

arwN

3aBHCHT JIM OT MacChl EPUO]T KOIeOaHU MaTeMaTHIeCcKOro, (PU3MIECKOro u
MPY>KUHHOT'O MassTHUKOB?

UYro xapakTepu3yet HauaiabHas daza KoieOaHui?

CrnosxeHue IByX OJMHAKOBO HaNpaBJICHHBIX KOJICOAHUH.

SIBneHue pe3oHaHca U BIUSHUE €r0 Ha MEXaHUYECKUE CUCTEMBI.

Samaun 12.1[1], 12.5[1],12.9[1],12.24[1],12.33[1].
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Tema 15 DiexTpomMarHuTHbie KoJieOaHus. [lepeMeHHbI 2JIeKTPUUYECKHH TOK
1. Kakue aneMeHTbl JOHKEH COAEPKaTh KoJieOaTeIbHbIA KOHTYP JUISl BOSHUKHO-

BEHUS CBOOOHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHUN?

®opmyn TomcoHa st IEproia CBOOOTHBIX ANEKTPOMATHUTHBIX KOJIeOaHUH.

JIOOpOTHOCTH KOHTYpa U B3aUMOCBSI3b €€ C JTOrapu(MUUECKUM JIE€KPEMEHTOM.

YcaoBue anepuoandeckoro paspsijia B KOHType.

[TonHoe conpoTuBiieHUE (MMIIEAHC) KOJIE0AaTEIbHOTO KOHTYpA.

SIBneHue pe3oHaHca B KOHTYPE M €T0 TEXHHUECKOE MPUMEHEHHE.
3amaum 14.1[1], 14.7[1],14.11[1],14.25[1].

NOoOUAWN

Tembl KOHTPOJIBHBIX 3agaHuil 1 CPC
4 cemecTp

1. JlaGopaTopHas padora Ne 80

1. JIyd cBeTa mepexoauT U3 CTEKJa B BOLY. YTOJ MajeHUs Jyya Ha OBEPXHOCTh pas3-
JeTa MexIy cTekinoM 1 Booii 30°. Onpenenuts yron npesomieHus. IIpi kakom
HauMEHbILIEM 3HaYEHHUH yTIJla Ma/ieHus Iy OJTHOCTBIO OTPA3UTCs?

2. TIpeaenbHblii yros MOIHOTOo BHYTPEHHEr0 OTPakKeHHs /s Gensona papen 42°,
Onpenenutb CKOPOCTh CBETa B OEH30JIE.

3. KakoBa nctunHas rimyOnMHaA pEeKH, €CIH JIJIs YeJIOBEeKa, CMOTPSIIETO Ha JTHO PEKH,
rIIyOMHA KaXXeTcsi paBHOU 2M?

4. [Ipn kakoM MHHUMAaJILHOM YTJIE MaIEHUs JIyda CBeTa Ha CTONKY IUIOCKUX MPO-
3payvHBIX IUIACTHH, IOKA3aTeNb MPEJIOMIICHUS KQXKIOW U3 KOTOPBIX B K pa3 MeHsIIIe,
4YeM y BBILIENEKAIICH, JTyd He TPOUIET CkBO3b cTonKy? [lokazaTens mpemomiieHus
BEpXHEH Tu1acTUHBI N, grciio mactu N.

2. JlabopaTopHasi padora Ne 75
1. O0BsicauTe ipuHIUT padoThl hoTomeTpa Ko,

2.HapucyiiTe cxemy JUHEHHOTO MPU3MEHHOTO (POTOMETpPA U OOBACHUTE MIPUHIUI €r0
paboTHI.

3. BriBenure pacuétayro Gpopmyiy (1).

3. JlabopaTtopHasi pab6oTa Ne 66

1. Ha nmyTn my4ka cBeTa NOCTaBJIEHA CTEKJISIHHAS IJIaCTHHA TOJIIIMHOW 1 MM Tak, 4To
yron majenns myda 30°. Ha cKOIbKO M3MEHHTCS ONTHYECKAs! UTMHA MyTH CBETOBOTO
my4ka?

2. Ha MpUTBHYIO TUIEHKY € IIOKa3aresieM npesomienus 1,33 magaer no HopMalid Mo-
HOXPOMATHYECKUN CBET C NIMHON BOIHBI 0,6 MKM. OTpaK€HHbBIN CBET B pe3yJIbTaTe
UHTEpPEPEHIIMM UMEeT HauOONbIIYI0 SPKOCTh. KakoBa HauMeHbIAash BO3MOXHAas
TOJIIIMHA TUICHKU?

3. Ha ToHKyO IJIEHKY B HalpaBJIEHUW HOPMAIM K €€ MOBEPXHOCTH MaJaeT MOHO-
XpOMaTH4eCKU CBET ¢ JIMHOM BOJHBI 500 HM. OTpaKe€HHBIN OT HEE CBET MAKCH-
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MaJbHO YCWJICH BClieACcTBUE MHTEpdepeHmu. OnpeaenuTh MUHUMAIbHYIO TOJIIIHHY
IJIEHKH, €CJIM MT0KA3aTellb MPEJIOMIICHHS MaTepuaia IieHku 1,4.

4. B ogHo u3 mneu unrepdpepomerpa MalikenbcoHa Oblla BCTaBJI€HA TOHKas IJICHKA
U3 BEILECTBA C MOKazaTeyneMm mpeiaomiieHus 1,4 m ocBemieHa MOHOXPOMAaTHYECKUM
ceetoM qiauHBI BoaHBE 6000 A. KakoBa TonIuHa IJIEHKH, €CJIM OHA BBI3BaJia CMeEIIle-
HUE AT UHTEPPEPEHIIMOHHBIX 1M0JI0C?

5. Paccrosinne oT mieneit 7o 3kpaHa B onbiTe FOHra paBHo 1 M. Onpenenuts paccro-
STHAE MEXIY WIEISIMU, €CIU Ha OTpe3Ke IauHOou | cM ykianbiBaercst 10 TEMHBIX WH-
TephepeHITMOHHBIX ToJioc. J[miHa BostHEI 0,7 MKM.

6. HailTu HanMeHbIINKA YroJl NaJeHus MOHOXPOMATHYECKOTO CBETA C JITTMHOW BOJIHBI
0,5 MkM Ha MBUIBHYIO MUIEHKY (N = 1,3) Tonmuuoi 0,1 MKM, HAXOAIIYIOCS B BO3/Y-
Xe, P KOTOPOM IUIEHKA B MMPOXOASIIEM CBETE KAXKETCS TEMHOM.

4. JlabopaTopHasi padota Ne 72

1. PaccTosiHue oT ToueyHOTo ucTOuHKKA cBeTa (A = 600 HM) /10 BOJIHOBOM TOBEPXHO-
CTU 2M U OT BOJHOBOM MOBEPXHOCTH A0 TOUYKM HaOmoAeHus 2,5M. Omnpenenure pa-
INYC TPEThEN 30HBI DpeHens.

2. Ha paccTostHuM 2 M OT TOYEYHOTO MCTOYHMKA MOHOXPOMATHYECKOTO cBeTa (A =
0,525mkM) Habmonmaercss audpaxkuus. [locepeanne Mexay HCTOYHHUKOM CBETa U
SKpaHOM HaxXxoAMUTCS auadparma ¢ KpyriaelM oTBepctueM. Ompenenure paguyc oT-
BEPCTHUS, IPH KOTOPOM LIEHTP AU(PPAKLUOHHBIX KOJIEI HA SKpaHe sBJsieTcsl HanboJiee
TEMHBIM.

3. Ha audpakiuoHHyI0 peleTky HOpMallbHO MaJaeT IMY4YOK CBETa OT pa3psaHOMN
TpyOKH, HaroJdHEHHOW reaveM. Ha kakyro THHHIO A 2 B CHEKTpE TPETHEro MOpsJIKa
HaKJIJbIBacTCs KpacHast TuHUS renust (A1=670 HM) B crieKTpe BTOPOTO Mopsiaka?

4. Haiitu HauOONBIINI MOPSAOK CIEKTpa YISl KEATOW JUHUHM HaTpus (A=589 HM),
€CJIM MOCTOSTHHAS AUPPAKIUOHHON PEHIETKU 2 MKM.

5. KakoBa nokHa OBITH MOCTOSIHHAS NU(PPAKIIMOHHONW PEIIeTKH, YTOObI B IIEPBOM
nopsike ObUIM pasperieHbl JUHUM crektpa kamus A1=404,4 um u A2=404,7 uHM?
[Iupuna pemerku 3 cm.

6. IlocrosinHas audpakuuoHHON pemeTkn 2 MKM. Kakyio pa3sHOCTb JUIMH BOJH AA
MOXKET Pa3pelInTh 3Ta penieTka B 00JacTu kenThix ayder (A1=600 HM) B criekTpe
Broporo nopsaka? [lupuna pemerku 2,5 cMm.

5. JIabopaTopHnasi padora Ne 102

1.BeruncnuTh 3HEprut0 QoToHA, UCIYCKAEMOTO MpPH MEPEXojie 3JIEKTPOHA B aToMe
BOJOPO/Ia C TPETHETO IHEPreTUUECKOTO YPOBHSI Ha MEPBBIN.

2. DIIEKTpOH B HEBO30YXKJIEHHOM aToMe BoAopoja nosyuuis 3Hepruto 12,1 3B. Ha
KaKOW SHEPreTUYECKUl YPOBEHb OH Iepenien?

3. [Ipu nepexoe MEeKTpOHa B aTOME BOJOPO/1a U3 BO30YKIECHHOT'O COCTOSTHUS B OC-
HOBHOE pajinyc OOPOBCKOM OPOUTHI AIEKTPOH YMEHBIIIIICS B 25 pa3. OnpenenuTsb
JUTMHY BOJTHBI U3JIy9€HHOTO (pOTOHA

4. Ha ckoJIbKO U3MEHUTCS SHEPTHUA JIEKTPOHA B aTOME BOAOPO/Ia MPU U3TYyUYEHUU
aToMoM (poTOHA C ITTMHOM BOJTHBI A = 660w, ?
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5. Haittu nyiuHy BoJHBI (DOTOHA MIPU MEPEXO0/IE IEKTPOHA U3 COCTOSHUS C SHEPTUEn
(-5 3B) B cocrosinue ¢ sHeprucii (-93B).

6. ®otoH ¢ 3Hepruit 16,5 3B BbIOUI 37IEKTPOH U3 HEBO30YKICHHOTO aTOMa BOAOPO-
na. Kakyto ckopocTh OyZeT UMETh 3JIEKTPOH BIAJIH OT siipa aToma?

7. IloTeHnman MOHU3AIUKA BOJIOPOIHOTO atoMa paseH 13,6 B. Ucxoxs u3 atoro,
ONPENEIINTh, CKOJIBKO JTUHUI cepun banbMepa monajgarT B BUIUMYIO YaCcTh CIIEKTpA.

6. JlabopaTopHasi padora Ne 64
1. Yemy paBHa Macca (hOTOHA, €CITU JJIMHA BOJTHBI COCTABISIET 55 MKM?
2. Ecnu njivHa BOJTHBI AAKOIIETo cBeTa 662 HM, TO YeMy paBeH UMMYJbe poToHa?

3. Kaxoii u3 rpap kOB COOTBETCTBYCT 3aBHCUMOCTH 3a-
JNEP>KUBAIONIEN PA3HOCTH MOTEHIINAIOB OT YaCTOTHI $ 2 naja-
JOLLIETO CBETA? 3

4. Eciii Ha MyTH CBETOBOTO ITy4YKa IIOMEHSATH 3€JICHBIN + CBe-
TOQUIBTP HAa KPACHBIHN, TO KAK U3MEHUTCS 3aJ€PKU- Balo-
1as Pa3HOCTb IIOTEHIAAIOB? .

5. Ha rpacduxke npeacraBiieHa 3aBUCUMOCTh KMHETH - ", UECKOoH
SHEPruu (POTOIIEKTPOHOB OT YACTOTHI CBETA ISl IBYX pas-
HBIX BellecTB. B kakoM ciyyae paboTa BbIxoaa _

OoubIIe? W o

6. @OTOHBI, UMEIOLINE SHEPTUIO !

6 5B, BBIOMBAIOT 3JEKTPOHBI C TOBEPXHOCTH Me- 2

tajta. PaGota Beixona 5,7 aB. Kakoit ummybce
nmpuoOpeTaeT 3JIEKTPOH IPHU BBIJIETE C TOBEPXHO-
cTH MeTtaa’? v

7. JlabopaTopHasi padora Ne 68

1.Beruncnuth 3Hepruto (poToHa, UCIYCKAEMOro MPU IMEPEXOJe AIEKTPOHA B aTOMeE
BOJOPO/Ia C TPETHETO SFHEPreTUUECKOTO YPOBHSI Ha MEPBBIN.

2. DIIEKTpOH B HEBO30YKIEHHOM aToMe Bojaopoja moiyuui sHepruto 12,1 »sB. Ha
KaKOW SHEPreTUYECKU YPOBEHb OH IepeIesn?

3. [Ipu nepexo/ie 3MEKTPOHA B aTOME BOAOPO/1a U3 BO30YXKIEHHOTO COCTOSIHUS B OC-
HOBHOE pajinyc 0OpOBCKOM OPOUTHI JIEKTPOH YMEHBIIMICS B 25 pa3. OnpenenuTsb
JUITMHY BOJIHBI U3ITy4Y€HHOTO (POTOHA

4. Ha cKoJIbKO U3MEHUTCS SHEPTUS IEKTPOHA B aTOME BOJAOPOJIa IPU U3ITYyUYEHUU
aToMoM (poTOHA C ITTMHOM BOJHBI A = 660w, ?

5. Haiitu qyinHy BosiHbI (DOTOHA MPU NIEPEXO/IE FIEKTPOHA U3 COCTOSIHUSA C SHEPrUen
(-5 3B) B cocrostame ¢ sHEprucii (-93B).

6. ®otoH ¢ 3Hepruit 16,5 3B BHIOUI 35IEKTPOH U3 HEBO30YKICHHOTO aTOMa BOAOPO-
na. Kakyro ckopocTb OyeT UMeTh 3J1EKTPOH BAAIH OT siApa aToMa?

7. IloTeHMan noHU3auKu BOJOPOIHOTO aToMa paseH 13,6 B. Ucxons u3z atoro,
ONPENEIUTh, CKOJIBKO JTMHUI cepur bansmepa nmonagaroT B BUIUMYIO YacTh CIIEKTpA.

OTKJIOHSIETCS Ha OOJIBIIUN yro?

8. JlabopaTtopHnasi pa6ora Ne 3.3
24



1. Yro Takoe 3Hepreruyeckue 30ub1? Korja u 3a cu€t yero npoucxoauT
pacllenyIieHue YHEPTeTUYECKUX YPOBHEN B aTOMaXx ?
2. UYto Ha3bIBaeTCs BaJCHTHON 30HOM M 30HOMU MpoBoguMocTr? B uem 3akimrouaercs
MEXaHU3M ITPOBOJMMOCTH METAJIOB M TTOJIYIIPOBOJHUKOB?

w

TeMIepaTyphl?

5. Uewm, ¢ TOUKH 3pEHUS 30HHOI TEOPUH, OTIMYAKOTCS TPOBOJHUKH,

MOJIYIIPOBOJHUKH U JTUAJIEKTPUKHU?
6. 3oHHAas MOJENb CTPOSHUS MOIYITPOBOIHUKOB C COOCTBEHHON M MPUMECHOU
MTPOBOJIUMOCTSIMH.

Kpurepumu onieHk# 3HaHMi CTY/I€HTOB
DK3aMEeHalMOHHAS OLICHKA M0 JUCHUILIMHE ONPEEIAETCS KaK CyMMa MaKCH-
MaJIbHBIX TTOKa3aTesiel yCIeBaeMOCTH O PYOeKHBIM KOHTPOJIsIM (110 60%) u utoro-
BOM aTTectanuu (3k3ameH) (10 40%) u cocrasisiet 3HaueHue ;10 100%.

Yro Takoe OHCPIUA aKTUBAIIUH ITPOBOANMOCTHU HOJIYHpOBOI[HI/IKa?
4. Kakm IMOYCMY 3aBUCHUT COIIPOTUBJICHUC MCTAJIJIOB U ITOJYIIPOBOJHHUKOB OT

I'paduk BoINOJIHEHHS M CAAYM 3aJaHUH 10 JUCUMILIMHE

3 cemecTp
Pexko- [Ipomon- | ®opma | Cpox | bamisl
MEHOYE- | KUTEIb- KOH- | cIauu
Bu kon- Hens 1 conepxa- Maﬁi[I}I]/IT- HOCTH BBI- | T ’
poJist
TPOJISI HHE 3aJaHus
pa [I0JIHE-
HUS
CPC YriyOuTh 3HaHUS Beco 5
10 M3y4aeMbIM nepe- Esxe-
TEMaM YeHb OC-
. Exene- | Teky- He-
HOBHOU €JIbHO 1105071 JIeJIb-
U JIOII.- a
N HO
HOU 1U-
T-PBI
Pewenue 3a- | YrioyOuTh 3HaHUS [11, [2] 1-7 10
Jad Ha mpak- | no teme «Mexa- [3]’ [ 4]’ 1-7 nene- | Teky- | Hemens
TUYECKUX HUKa» U «Moi. [’5] ’ JIS 105051
3aHATUAX busznKa»
[TpoBepka 3HaHUM [11, [2] p 7 He- 10
ITucemen- o TemaM «Mexa- [3]’ [ 4]’ 7 Henels 6e}>71<— TSt
HBIU onpoc | HUKa» «Moueky- [’5] ’ A -~
No 1 asipHast QUMK
Pemenue 3a- | Yriyouts 3HaHUS [11, [2] 8-9 10
Jla4 Ha Tpak- | Mo Teme «IJeK- [3]’ [ 4]’ 8-9 nene- | Teky- | Hemens
TUYECKUX TPOCTATUKA» [5] ' I 105054
3aHATUAX
Pemenwe 3a- | Yroyourts svanus | [1], [2], | 10 Hemens | Teky- 10 5
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nad Ha mpak- | mo reme: «Ilocro- | [3], [4], 10005071 Hee-
THYECKHX SIHHBIH 3JIEKTPH- [5] TSt
3aHATHAX YECKUI TOK»
Pemenue 3a- | YroyouTs 3HaHUS 11, [2] 11-14 10
Jla4 Ha Mpak- | mo temam: «Mar- [3]’ [ 4]’ 11-14 ne- | Teky- | Hexens
THYECKUX HeTu3M», «Koie- [’5] ’ nens 1105051
3aHATHAX OaHWS Y BOJIHBIY.
[Tucbmen- [TpoBepka 3HaHU 14 10
HBIA OTIPOC | 11O TeMaM: «DJICK- HeTe-
Ne 2 TPOCTATHUKAY, [1], [2], Py- st
«ITocToSIHHBI#H [3], [4], | 14 venmens | Oex-
TOK», «Marne- [5] HBIN
tH3MY», «Koeba-
HUS ¥ BOJTHBDY.
Beco 40
nepe-
[IpoBepka ycBoe- | 4eHb Oc- 2 YToro B ne-
DK3aMeH HUS MaTepuaa HOBHOW | KOHTaKT- e | PHOA
JUCITUTUTAHBI W JION.- | HBIX Yaca ceccuun
HOM JI1-
T-PbI
4 cemecTp
Pexko- [Ipogon- | @®opma | Cpok | bamibr
MEH/Iye- | KHUTelb- | KOH- | CIadu
Bug xoH- [ens u conepxa- Y &
Masi JINT- | HOCTh BBI- | TPOJIS
TPOJIS HUE 3aaHMs
pa TIOJTHE-
HUS
CPC YrnyOuTh 3HaHUSA Bech 20
10 M3y9aeMbIM nepe-
i P Exe-
TeMaM YeHB OC-
. Exene- Teky- He-
HOBHOM g
JETBHO 1110707 D) (53115
1 JIOTI.-
N HO
HOW JTH-
T-PbI
Boimonnenue | Yriyouts 3HaHUS 1-7 10
u 3amuTa | mo remaM «l 'eo- Heaes
nabopatop- | merpuyeckas on- | [1], [2],
1-7 nene- | Teky-
HBIX  paboT | Tuka», «Bonnosas | [3], [4], - -
80, 75, 66, | onTHKa» [5]
72
ITposepka 3uanuit | [1], [2], Py- 7 He- 10
7 Henens
ITucemen- no teme «['eomer- | [3], [4], Oex- | nens

26




HBIH OMPOC | pHUecKas U BOJI- [5] HBIN
No 1 HOBasi OIITHKA» Koncr.
JICKIIUHN
Beimonnenue | YrioyouTs 3HaHUS 8-14 10
U 3amnmTa no teme «KBaunro- [11, [2] HeJes
naboparop- | Bast pU3UKa» [3]’ [ 4]’ 8-14 ne- | Texky-
HBIX padoT [’5] ’ nens 1105051
102, 64, 68,
3.3
[Tucemen- [TpoBepka 3HaHU 14 10
HBI onpoc | o Teme «KBanTo- 11, [2] Py HeJe-
Ne 2 Bas hpU3HKAY, T Y g
ATOMHOE O I [3] ,5[4], 14 nenens 66)1(:
AJIEeMEHTapHbIE [5] HpIH
YACTHIIBDY.
Beco 40
nepe-
[IpoBepka ycBoe- | 4eHb Oc- 2 HToro- B ne-
DK3aMeH HUS MaTepuaia HOBHOHM | KOHTaKT- BLLi puon
JUCITUTITUHBI W JIOTL.- | HBIX Yaca ceccuu
HOM JIu-
T-PBI

HoauTuka u npoueaypsbl

[Tpu uzyuennn auCHMIUIUHBI « DU3HMKaAY MPOIITY COOIOAATH CIEAYIONINE TTPaBU-

Ja:

1. He oma3aeiBaTh Ha 3aHATHA.
2. He mpomyckath 3aHATHS 0€3 yBaXUTEIBHOW TPUYWHBI, B Cllydae OOJIC3HH
MPOIITY MPEJCTABUTh CIIPABKY, B IPYTUX CIIy4asix — OOBICHUTEIBHYIO 3aUCKY.

3. B 00s13aHHOCTH CTy/IEHTa BXOMT MOCEIICHUE BCEX BUIOB 3aHATHH.

4. CornacHo KaJleHAapHOMY rpaduky yd4eOHOro mpoiecca ciaBaTh BCE BHJIbI

KOHTPOJISI.

5. TlponyieHHbIE TPAKTUYECKUE W JIADOPATOPHBIE 3aHATHS OTpaldaThIBaTh B

YKa3aHHOC IIPCIIoaAaBaTCIICM BPCM:I.

6. AKTHBHO y4acTBOBaTh B yueOHOM IIpolLiecce.

7. BBITh TEpNUMBIMU, OTKPBITHIMU, OTKPOBEHHBIMH W JOOpPOKEIATEILHBIMHU K
COKYPCHHMKAaM U MPENOAABATEISIM.

Cnmcoxk 0OCHOBHOM JIMTEPATYpPbI
1. CasenbeB U. B. Kypc o6mieii pusuku B 5 kaurax. — M.: Actpens: ACT, 2006 r.
2. Tpopumona T.U. Kypc duszuku. — M.: ACADEMIA, 2007 r.
3. Hetnad A.A., ABopckuit b.M. Kypc puzuku. — M.: ACADEMIA, 2008 r.
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MO®TH, 2008 T.

5. Bonbkenmreiin B.C. CoopHuk 3amau 1o oduemy kypey ¢usuku. — CII16.: Kunxk-
HbII Mup, 2007 T.
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Cnucok 10O THUTEILHOM JIUTEPATYPbI
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2006 T.
3. Uponos U.E. Dnexrpomaruerusm. — M.: bunom. Jlaboparopus 3nanuii, 2006 r.
4. Uponos U.E. BomHoBslie nporiecchl. OcHOBHBIE 3aKOHBI. — M.: bunoM. JlaGopato-
pus 3Hanuii, 2006 r.
5. UponoB W.E. KBantoBast ¢puzuka. OcHoBHbIE 3aK0HBI. — M.: bunom. JlabopaTopus
3Hanuii, 2007 r.
8. Tpodumona T.H., [1aBnosa 3.I'. COopHUK 3a7a4 110 Kypcy (HU3UKU C PEIICHUSIMHU.
— M.: Bricmras mikomna, 2006 .
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IMPOTPAMMA OBYYEHMS O JUCLUMIITAHE 11 CTYAEHTA
(SYLLABUS)

Ho nucuumuinae Fiz 2212 «®usukay»

Monayns FN 3 pynaameHTanpHBIX HAYK

Kadenpa puzuku

I'oc. u3a. mum. Ne 50 ot 31.03.2004.
IToanucano k meyaTu 2015 r. ®opmax 90x60/16. Tupax IK3.
O6bem 2,0  yu. m3a. m. 3aka3 Ne [lena nqoroBopHas
100027. UznarensctBOo Kapl TV, Kaparanga, bynsBap Mupa, 56
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