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XapakTepucTuKa JUCHUILINHBI

Hucuuminna «®dusurka I» BXOIUT B UK 0a30BbIX AUCITUTLIUH.

B ocHoBe npodeccroHanbHOi 1eITebHOCTH JIF0OOT0 MHXKEHEpa JISKUT 3HAHUE
Y MMOHUMaHuEe (PU3UYECKUX MPOIECCOB U SBJIICHUM, MPOUCXOASIINX B TEX WU UHBIX
MIPOU3BOJICTBEHHBIX CUTYaIUsIX.

Juctunnmna «Pusrka |» cOBMECTHO ¢ KypcaMH BBICIIEH MaTeMAaTHKU U TEOPe-
TUYECKOW MEXAHUKHU COCTABIIIET OCHOBY TEOPETUUYECKOM MOATOTOBKH MHXKEHEPOB U
UTpaeT pojb PyHIaMEHTAIbHON 0a3bl MHKCHEPHO-TEXHUYECKOU JESATEITHHOCTU BbI-
MYCKHUKOB BBICIICH TEXHUYECKOU MIKOJIBI JIIDOOTO TTPOQuIs.

eab TUCUUIIAHBI

Jucuunauaa «®Pu3nka |» cTaBUT LENbIO:

- (opMupoBanue y 0OakajaaBpOB MPEJCTABICHUS O COBPEMEHHOU (hHU3UUYECKOU
KapTUHE MUPA ¥ HAYYHOTO MUPOBO33PEHNS;

- (hopMupoBaHKEe y OaKaJIaBPOB 3HAHWW M YMEHHU HCMOJIb30BaHUs (yHIaMEH-
TaJbHBIX 3aKOHOB, TEOPHI KJIACCUYECKONW U COBPEMEHHOU (PU3HKH, a TAKKE METOOB
(M3UYECKOTO HCCIEOBAaHUS KaK OCHOBBI CHUCTEMBI TPO(ECCHOHATBLHOMN NesTeIbHO-
CTH.

3agaum IMCUMIIMHBI
3ajaun AMCHUIUIMHBI CIIeTyIOLIHE:

- CO3/IaHME Y CIIyIIaTeNIed OCHOB JOCTaTOYHO IIUPOKOW TEOPETUUECKON IOATO-
TOBKH B 00J1acTU (DM3HMKH, MO3BOJIAIONICH Oy IyIIMM WHXKEHEpaM OPUEHTHUPOBATHCS B
MOTOKE HAYYHOU M TeXHUYECKON nH(popmanuu u odecreunBaronieil UM BO3MOXXHOCTb
MPUMEHEHUSI HOBBIX (DU3MYECKUX MPHUHIIMIIOB B T€X 00JIACTAX TEXHHUKHU, B KOTOPBIX
OHM CIIELMAIIN3UPYIOTCS,
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- PacKpbITHE CYIIHOCTH OCHOBHBIX MPEICTABICHUM, 3aKOHOB, TEOPU KlacCUye-
CKOM M COBPEMEHHON (PU3MKU B UX BHYTPEHHEW B3aMMOCBSI3U U ILIEJIOCTHOCTH, TaK
Kak i OyIylIero MH)XeHepa BaXKHO YCBOCHHME HMepapXuu (PU3MYECKUX 3aKOHOB U
MOHSTHUH, TpaHUI] UX MPUMEHUMOCTH, TO3BOJISIIOITNE 3(PHEKTUBHO UCIOJIB30BATh UX
B KOHKPETHBIX CUTYAIUsX;

- (hopmupoBaHHE y CTYJEHTOB MPUEMOB U HABBIKOB PEIlIeHUs 000O0IIEHHBIX TH-
MOBBIX 337a4 (TEOPETUUYECKUX U IKCIEPUMEHTAIBHO — MPAKTHUUECKUX) U3 Pa3HbIX
oOnactel (hU3MKHU, TOMOTAIONIIMX MM B JajbHEHIIeM pemaTs npodeccCuoHaIbHbIe
WHXEHEPHbIC 3a1a4H;

- (hopmupoBaHHE y CTYICHTOB HAaBBHIKOB OIICHMBAHUS CTEMEHU JOCTOBEPHOCTH
PEe3yJbTAaTOB, MOJYYEHHBIX C MOMOIIBIO SKCIEPUMEHTAIBHBIX WJIM MAaTEMATUYECKUX
METO/I0B UCCIIEOBAHUS;

- Pa3BUTHE y CTYACHTOB TBOPUYECKOI'O MBIIICHUSI, HABBIKOB CAMOCTOSTEIHHOM
MO3HABATEJILHON JIEATEIbHOCTH, YMEHHS MOJICIUPOBaTh (PU3UUECKUE CUTYAIUHU C HC-
M0JIb30BaHUEM KOMIIBIOTEPA;

- 0O3HAKOMJICHUE CTYJICHTOB C COBPEMEHHOM HAy4HOH armapaTypoi, BeIpaboTka
HayaJbHbIX HABBIKOB MPOBEACHUS SKCIIEPUMEHTAIbHBIX HAYYHBIX UCCIEIOBAHUN U
00pabOTKN UX pe3yJbTAaTOB, YMEHHUS BBIJCIUTh KOHKPETHOE (DU3HUECKOE COMepikKa-
HUE B MIPUKJIAAHBIX 3a7ja4aX OyIylIel CrenalbHOCTH.

B pe3ynpTaTe u3yueHus JaHHOW TUCIUTUIMHBI CTYACHTHI JOJIKHBI:

UMeTh NpeACcTABJIECHHE!

- 0 TpaHUIaX MPUMEHUMOCTH PA3IUYHBIX (PU3HUUECKHUX MOHSATHI, 3aKOHOB, TEO-
puii; 00 OIIEHKE CTENeHU AOCTOBEPHOCTH PE3YJIbTAaTOB, MONTYYCHHBIX SKCIIEPUMEH-
TaTbHBIMU WM MAaTEMaTHYECKMMH METOJaMU HCCIICIOBaHMS;

3HATh!

- OCHOBHbIEC (PM3UYECKUE SIBJICHUS U 3aKOHbI KJIACCUYECKONH U COBpPEMEHHOU (u-
3UKH; METO/IbI (PU3MUECKOIr0 MCCIEIOBAHNUS; BIUsIHIE (DU3UKH, KaK HayKu, Ha pa3BU-
THE TEXHHUKH; CBA3b (QU3UKU C APYTMMH HAayKaMH U €€ POJIb B PEILICHUH HAy4HO-
TEXHUUYECKUX MPOOJIEM CIIEUaIbHOCTH;

yMeTb:

- WCII0JIb30BAaTh COBPEMEHHbIE (PU3UUECKHE MPUHIUIBI B TE€X 00JacTSIX TEXHU-
KH, B KOTOPBIX 00y4aromuecs Cueuain3upyoTcs; GopMyIupoBaTh 3aKOHbI (DU3UKH;
OTIPEIETISATH BETMUNHBI, OTIMCHIBAIONIIE SIBICHUS U 3aKOHBI;

- YCTaHaBIMBATh CBS3b MEXAY HUMH (BBIpaXKaTh Ty CBSI3b aHAIMTUYECKH, Tpa-
(uuecku, cIOBaMHU); U3JaraTb OCHOBHOM TEOPETHUUECKUI U 3KCIEPUMEHTAIbHBIA Ma-
Tepual ¢ 00BICHEHNUEM U MPUBEICHUEM MTPUMEPOB; MPUMEHITH OCHOBHBIC 3aKOHBI U
MPUHIINTIEI (PU3UKHU B CTAHJAPTHBIX CUTYAIHsIX; CTPOUTH MOJIENb (PU3UUECKOTO sIBIIE-
HUS C YKa3aHHEeM TPaHUIlbl TPUMEHECHHS,

npuodpecTy NPaKTHYECKHE HABBIKH:

- IPOBEJCHUS SKCIIEPUMEHTAIbHBIX HAYYHBIX MCCIEIOBAaHUM (PU3MUECKUX SIBIIE-
HUN TyTEéM: IUIAHUPOBAHUS SKCIIEPUMEHTa (YaCTHUYHO); 3allUCH PE3yJIbTaTOB U3Me-
peHwuii; 00pabOTKU U OLEHKU MOJYYEHHBIX PE3yJIbTaTOB MPHU PEIICHUH 33]a4 U MpOo-
BEJICHUH SKCIIEPUMEHTA;



- cocTaByieHHs] TaOmuIl U TpadUKOB; OINEHKA TOYHOCTH COBIIAJICHUS JKCIEPU-
MEHTOB C TEOPETUUECKUMHU JAaHHBIMHU.
IIpepekBU3UTHI

JInst vu3y4yeHus: TaHHOW NHCLUILIMHBI HEOOXOJAMMO YCBOCHHE CIEIYIOLIUX JHC-
LATUJIVH:

JncuuniauHa HauMeHoBaHMe pa3iaesioB (TeM)

BexTopnas anreOpa 1 3J1€MEHThI BEKTOPHOTO aHAJIN3a.
HuddepenunanbHoe ucuuciaeHne GyHKIUnA oIHOM mepe-
MEHHOM.

HNuTerpanbHoe ucuucienue GyHKINi 0JHON MepeMEHHOM.

Marematuka 1

Mat(l) 1201
ITonsiTHE O pOTOpPE, IMBEPrEHIINU, TPAJTUECHTE.
Pemenrie oObIKHOBEHHBIX TU(hEepEeHIINATBHBIX YPaBHECHHUI
MIEPBOTO MOPSJIKA.
IHocTpekBU3HUTHI

3HaHus, MOJTYYEHHbIE MPU U3YYEHUH TUCHUIUTMHBI «DPusnka I-11» ncnonas3yror-
Cs1 IIPY OCBOEHUH CJIEAYIOIINX JUCHUTUIVH:

CrennaabHOCTD
5B071000 «MartepuanoBeieHUE U TEXHOJIOTHS HOBBIX MaTEPUAJIOB»
1. ®uszuyeckoe MaTepHaIOBEICHUE.
2. DNeKTpOTEXHHUKA.
3. Pentrenorpadus.
4. DneKTpoHHas MUKPOCKOTIHSI.
5. MeToapl aHaIM3a TOPOITKOBBIX M KOMITO3UITMOHHBIX MaTEPHAJIOB.
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1. MEXAHHUKA.

1.1. KunemaTuka

Mexanudeckoe JIBIKEHHE - TipocTeiimas Ghop-
Ma JBWXKeHua matepuu. [IpocTpaHCTBO U Bpe-
M. Cucrema otcuera. [loHsiTHEe MaTepraNbHON
Toukd. KnHEMaTHyecKkoe ONMMCaHuE ABUKEHHUS
MAaT€pPUAJIbHOM TOYKH. 3aKOH JIBMYKCHMSI.
VYpaBHenne tpaekropur. CKOPOCTh U yCKOpeE-
HHUE KakKk NPOU3BOAHBIE PAAUYC-BEKTOpPa BO
BPEMEHH. DJIEMEHThl KHHEMATUKN BPalaTelb-
HOro ABWKeHUA. CKOPOCTh U YCKOPEHHE IPHU
KPHUBOJIMHETHOM  JBVIKCHHH. YTJOBasg CKO-
POCTB H YIJIOBOE YCKOPEHUE.

IIpakTnueckoe 3ansaTue: Kunematuka marte-
pHUAIBHON TOYKH.

1.2. lnunHamMuka MaTepuaJIbHONH TOUKH U
TBEPAOro TeJia.

3akonsl Herotona. Macca. Cuna. Bunbel cun B
MEXaHUKE. [paBUTALIMOHHBIE CHJIBI. 3aKOH
BCEMUPHOTO TATOTeHUS. Cuibl ynpyroctu. 3a-
koH ['yka. Cunbl Tpenus. HepumnanbHble cu-
CTEeMbI OTcueTa. MeXaHU4YEeCKUN MPUHIUIT OT-
HocuTenbHOCTU. [IpeoOpazoBanus [anues.
HeunepunanbHble CHUCTEMBI OTCUETA. 3aKOHBI
COXpAHEHHUsI KaK CJEACTBUE CHUMMETPUMU MPO-
cTpaHcTBa W BpemeHU. Cucrema MaTepHhalib-
HBIX TOYEK. BHEIIHWE M BHYTPEHHUE CHIIBL.
Lentp Macc (LEHTp MHEPIMU) MEXAHWYECKOI
CUCTEMbl UM 3aKOH €ro JBH)KEHHS. 3aKOH CO-
XpaHEHHUs] MOMEHTAa UMITyJIbca Kak (yHIaMeH-
TaJIbHBIN 3aKOH MPUPO/IBL.

IIpakTuyeckoe 3anaTHe: /[MHamMuKa marepu-
aJbHOM TOYKM U TBEPAOTO Teja. 3aKOH CoXpa-
HEHMSI UMITYJIbCA.

[Tonsarue abcom0THO TBEPAOTO Tesia. MOMEHT
CUJIBI U MOMEHT MHEPIIMHU TBEPAOTO TENa.
YpaBHEHHE JBHKEHHUSI BPAILIAIOIIETOCS BOKPYT




HENOABWXKHOU ocu Tena. Teopema Lltenepa.
IIpakTnyeckoe 3ansitue: J[uHamuka TBEpO-
ro Tena.

JlaGopaTopnass padora Ne 5 «Onpenenenue
MOMEHTA UHEPIIUU MAaXOBOTO KOJIECA

v

1.3. 3aKkoHBI cOXpaHeHHS.

OHeprus Kak yHHBEpCAJIbHAs Mepa pa3IMYHbIX
dbopm nBWKEeHHMS W B3aummojehcTBus. Pabora
NEepPEMENICHHUS] MaTepUaJbHON TOYKHA MO KpH-
BOJIMHEMHOMY nyTH. MomnocTs. Kunernue-
CKas HSHEPrus MEXaHUYECKOW CHUCTEMBI U Ce
CBsI3b C pabOTOI BHEIIHUX U BHYTPEHHUX CHII,
NPUIOKEHHBIX K cucteMe. I[loTeHnumanbHas
SHEPIrusl MAaTEPUAIBHOW TOYKHM BO BHEIIHEM
CUJIOBOM II0JIE U €€ CBA3b C CWIOH, IEUCTBYIO-
el Ha MarepualibHyro Touky. KoHcepBatus-
HbIE U HEKOHCEPBATHBHBIE CUJIbI. J[BHKEHUE B
LHEHTPAJIBHOM II0JIE CHJI. 3aKOH COXpaHEHUs
HHEPrUU B MEXAHUKE.

MomenT umnynbca. PeakTuBHOE ABHKEHUE.
3aKOH COXpaHEHUs MOMEHTAa UMIyJibca. [ 'mpo-
CKONMYeCKUuil 3P PexT.

1.4. DyieMeHTHI crIelMaJIbHON TEOPUH OTHO-
CUTEJIbHOCTH.

[Toctynatet OunmTeitHa. IIpeoOGpazoBanus
Jlopennia. MuBapuantsl npeodpazoBanuii. Pe-
JSATUBUCTCKUI 3aKOH CIIO)KEHHSI CKOPOCTEM.
PenstuBucTckoe nmpeodpa3oBaHre UMIYJIbCa U
DHEPIHUU.

IIpakTHyeckoe 3aHsATHE: 3aKOHBI COXpaHE-
HUS SHEPTUH U1 MOMEHTA UMITYJIbCa. DJIEMEHTHI
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.
JlaGoparopnass padora Ne 2 «OnpeneneHue
MOJyJISl CIBUTA MPU MOMOITU KPYTHUIBHBIX KO-
JeOaHuil.

1.5. D1eMeHTbI MeXaHMKH CIUIOLIHBIX Cpel.
[Tonsarue crutomrHOM cpeanl. OOIMEe CBOMCTBA
JKUIOKOCcTeM W ra3oB. HneanbHast U BS3Kasg
JKUJIKOCThb. YpaBHeHue bepnymnu. Jlamunap-
HOE U TypOYyJEHTHOE TEUYEHUE JKUJIKOCTEH.
®opmyina Crokca. @opmyna Ilyaszitensa. Yopy-
rHe HAMpsOKEHUs. DHEprus ynpyro aehopmu-
pOBaHHOIO TeJa.

IIpakTHyeckoe 3aHsiTHE: DJIEMEHTHl MEXAHHU-
KM CIUIOLIHBIX Cpel. YTNPyTrue HapsKEHUs.




DHeprusi ynpyro ae@opMHUpPOBaHHOTO Tena
JlaGoparopnass padora Ne 2.1. «Onpenene-
HUE Kod(hduimeHTa BA3KOCTH >KUJIKOCTH Me-
tonoM CTokcay

VI

1.6. Kosre0anusi 1 BOJIHBI.

OO0uue xapakTepUCTUKUA TapMOHUYECKHX KO-
nebanuii. Konebanus rpysa Ha npyxuHe. Ma-
TEMAaTHYECKUM MAasTHUK. PU3NYECKUN MasdT-
Huk. CrnoxkeHue kosieOanuii. BextopHas nua-
rpamma. Koaddumment 3aryxanus. Jlorapud-
MHYECKUN JIEKPEMEHT 3aTyXaHus. BeIHYXIeH-
HbIE KOJIeOaHUs MO IEUCTBUEM CHHYCOUAAIb-
HOM cuiibl. AMIUIUTYAa U (ha3a BBIHYXICHHBIX
Kojebanuii. Pezonanc. ABTokosie0aHus.
BosHoBbIe mporiecchl. OCHOBHBIE XapaKTEpu-
CTUKHU BOJIHOBOTO JIBH)KCHUS. Y paBHEHHUE BOJI-
Hbl. [Inockas BonHa. berymue u crosuue BoJ-
Hbl. dazoBas ckopocth. Dddekt [lommiepa.
3BYyK. YIbTpa3ByK.

IIpakTuyeckoe 3aHsTHe: [apMOHUYECKHUE
KoJieOaHusi. BOJIHOBBIE MPOLIECCHI.
JlabopaTtopuasi padora Ne 8 «Ompenenenue
YCKOPEHHUSI CUJIbI TSDKECTH TPU MOMOIIU 000-
POTHOTO MasITHUKA.

Vil

2. MOJIEKYJISIPHASA ®U3UKA U TEP-
MOJINHAMMUKA

2.1. Crarucruyeckasi pu3nkKa M TepMOIH-
HAMHUKA.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
MonekyIsipHO-KMHETUYECKUAN CMBICIT TEMIIE-
patypbl. CpeliHsisi KHHETHYEeCKasi SHEPTUS MO-
JIEKYJ UAEATBHOTO raza. TepMOInHAMUYECKHE
napaMeTpbl. PABHOBECHBIE COCTOSIHUS U MPO-
1[ECChI, UX U300paKeHUE HA TEPMOAMHAMUY €-
CKHMX JAuarpamMmax. ['a30Bble 3aKOHBI. Y paBHE-
HUE€ COCTOSIHUSI UJICAIBHOTO Ta3a.
IIpakTuyeckoe 3ansiTve: ['a30BbI€ 3aKOHBL.

Vi

2.2. CrtaTucTu4ecKne pacnpe/eeHusl.
BepositHocTh 1 hiykTyanuu. Pacnpenene-
Hue Makcseiia. CKOpOCTH TEIJIOBOTO ABUKE-
HUs yacTtull. Pacnpenenenue bonpimMana s
YaCTHI] BO BHEITHEM ITOTESHIIMAJILHOM II0JIC.
Yucno creneneit cBo06oabl. Pacipenenenue
HHEPI'UH 1O CTENEHSIM CBOOOIbI. BHyTpeHH s
SHEPrus UACAIbHOro raza. MosekyIsapHo-




KHHETHUYCCKAA TCOPUS TCIINIOCMKOCTH HUCAJIb-
HBIX T'a30B U €€ OI'PaHUYCHHOCTD
HpaKTI/I‘IeCKOC 3ansTue: CTaTUCTHUYECKUE
PaCpCcaCICHusd

IX

2.3. OCHOBBI TEPMOJAMHAMMKH.

[lepBoe Hawano TepmoauHamuku. M3ompoiec-
CBI.

IIpakTnueckoe 3anaTHe. OCHOBBI TEPMOIU-
HAMUKH

JlabGopaTopnasi pab6otra Ne 2.2 «Onpenenenue
OTHOILICHUS YJIENbHBIX TEMJIOEMKOCTEH METO-
nom Knemana-Jlesopmay

OOpaTumble U HEOOpaTUMBbIE TEIJIOBBIE MPO-
11ecChl, paBHOBeCHbIE cocTosiHuA. [{ukin KaprHo
u ero KIIJI. Teopema Kapno. IlpuBeneHHas
temora. Teopema Kiaysmyca. OHTpomnus.
TepMmoauHamMuueckue IOTEHUHAIBL. Brtopoe
HayaJo0 TEPMOJMHAMUKH U €ro (HpU3n4ecKui
cMbICH. CTaTUCTUYECKOE TOIKOBAHUE BTOPOIO
Hayajga TEPMOJUHAMUKHN. JHTPOIHUSA OTKPBITOU
HEJIMHEMHOW cHUCTEMBI. CBSI3b DHTPONUU C BE-
POSITHOCTBIO COCTOSIHUA. CaMOOpPraHU3yIOLIU-
€CSI CHCTEMBI.

IIpakTnyeckoe 3ansitue: OCHOBBI TEPMOJM-
HaMHKU

Xl

2.4. sIBjieHus nmepeHoca.
OOmiasi xapakTepucTUKa SBJICHHM TEpeHoca.
CpenHee 4HCIIO CTOJIKHOBEHUMH U CpEIHsA
JIMHa cBOOOJHOTO mMpobera. Bpems penakca-
uuu  SIBieHUsA TiepeHoca B HEPaBHOBECHBIX
TEPMOJIMHAMHUYECKUX cHucTemMax Monekymsp-
HO-KMHETUYECKas Teopus SIBJICHUM MepeHoca:
TEIJIONPOBOAHOCTh. BsI3KO€ TpeHue, auddy-
3ust. KoappuuumenTsl nepenoca.
2.5. PeasnbHble ra3si.
OddextuHbiii  auameTp Moisiekya.  Cuiibl
MEXKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS. Y PaB-
HeHue Ban-nep-Baansca. M3otepmbl Ban-nep-
Baanbsca. @uykryanuum M CcaMOOpPTraHH3aALUA
npu (pa3oBOM nepexojie ra3->KuaKoCTb.
da30BbI€ NEPEXO0/IBI IEPBOTO U BTOPOTO
pona. ®azoBbie paBHOBECHS U (a30BbIE Ipe-
BpaieHus. YpaBHenue Knaneipona-
Kiayzuyca. Kputnueckas Touka. Meracra-
OWIbHBIE COCTOSIHMS. TpoliHas TOUKa.




IIpakTyeckoe 3ansiTue: fBICHUSA MEpPEHOCA.
PeanbHbIe rassl.

X1l

3. JJIEKTPUYECTBO

3.1. DuekTpocraTuka

B3auMozeicTBue IIEKTPUYECKUX 3apsI0B. 3a-
KOH COXpaHEHUs 3apsA/loB. DIEKTPUUYECKOE TO-
ne-HanpspkeHHOCTh  3JIEKTPUYECKOrO  TOJIA.
[TpyuHIMI Cyneprno3uuuu. DINEKTPUUIECKUN JH-
nonb. IloTok Bektopa. Teopema I'aycca. IIpu-
MeHeHHue TeopeMbl ['aycca k pacuery Hamps-
KEHHOCTEH 3JIEKTPUUYECKUX TOJIEH.
IIpakTH4yeckoe 3aHATHE: OJIEKTPOCTaTHYE-
CKO€ T10JIE B BAKyyME.

JlabopaTopuasi padora Ne 42 «3yuenue
IIEKTPOCTATUYECKOTO OIS,

X1

3.1. DuekTpocraTuka (MPoaoIKeHNE)
PaboTta nepemernienus 3apsija B 3JIEKTPOCTATH-
yeckoM mosie. Llupkynsuus BekTopa Hamps-
YKEHHOCTH 3JeKTpuueckoro nois. [loTeHmuan.
CBsi3p MOTEHLMANA C HAIMPSKEHHOCTBIO BJIEK-
TPOCTATUYECKOTO TOJIS.

[IpoBOAHUKK B BJIEKTPOCTATUYECKOM TIOJIE.
DNEKTpUYECKOE T0JI€ B MPOBOAHUKE U BOIU3U
OT TIOBEPXHOCTH TMPOBOAHUKA. [ paHUYHBIC
YCJIOBUSL Ha TpaHULE MPOBOJHUK-BAKYyyM.
OnektpoeMkocTb. KonuaencaTopbl. EmKOCTb
KOHJEHCATOPOB PAa3IMYHOM T€OMETPUUYECKON
KoH(pUrypammm.

IIpakTnyeckoe 3ansartue: IIpoBogHMKM B
AIEKTPOCTATUYECKOM TOJIE. DIEKTPOEMKOCTb.
DHeprus 3JIeKTPUIECKOTO MOJIS.
JlaGoparopHas padora Ne 40 «OnpenenecHue
€MKOCTH  KOHJIEHCaTopa  OalIMCTHYECKUM
raJIbBAHOMETPOM.

X1V

JMPNEeKTpUKN B AIEKTPOCTATHUYECKOM IIOJIE.
[Tongapusaunonuesle 3apsansl.  llomspusosan-
HOCThb. THNBI AUBIEKTPUKOB. Jludnexrpuue-
CKasi BOCIIPMMMYMBOCTb BEILIECTBA U €€ 3aBU-
CUMOCTb OT TEMIIEpaTypbl. ODJIEKTPUUYECKOE
CMEILEHHE. Y CIIOBUS HA IPAHULIE pas3zena AByX
JIVJIEKTPUKOB U ITPOBOJAHUK-IUIJIEKTPHUK.

OHeprus B3aUMOJEHCTBUS SJIEKTPUIECKUX
3apsIOB. DHEPIUs 3apsHKEHHOTO KOHIEHCAaTOpa
Y CHCTEMBI IPOBOJHUKOB. JHEPIUs AIEKTPO-




craTudeckoro nojsi. O6bemMHas TIOTHOCTb
DHEPIUH IEKTPOCTATUYECKOTO MOJIA.
IIpakTuyeckoe 3ansaTHe: JIUdIEKTpUKU B
AIEKTPOCTATUYECKOM MOJIE.

XV

3.2. ITocTOSIHHBIN 3JIEKTPUIECKHUI TOK.
OOume xapakTEepUCTUKH U YCJIOBHUA CYIIle-
CTBOBaHHUs 3JIeKTpuueckoro Toka. Kiaccuue-
CKas 3JIEKTPOHHAs TEOPHS 3JIEKTPOIPOBOIHO-
CTH METAJLJIOB.

3akonsl Oma u JIxoynsa-Jlennia B nuddepen-
muanbHoit  opme. Ctoponnue cumnbl. DJ[C
raJibBaHU4eCcKoro 3yeMenTa. O000IIeHHBIN 3a-
kOoH OMa [1J1 yyacTKa LENH C raJbBaHUYECKUM
anemeHToM. [IpaBuna Kupxroda. Dnexrpude-
CKHIl TOK B ra3e M 3JIEKTPHUYECKUN TOK B IJIa3-
Me.

IpakTuyeckoe 3ausitue: [1OCTOSHHBIN DJIEK-
TPUYECKUN TOK.

JlaGoparopHasi padora Ne 39. «Onpenenenue
HEU3BECTHOIO CONMPOTUBJIEHUS METOAOM YHT-
CTOHA.

HUTOI'O: 15 | 15 | 15 | 45 | 45

Ilepeyenpb nNpakTHYECKUX (CEMUHAPCKHUX) 3aHATHH

B~ w
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KunemaTtrka MaTepuaibHOU TOUKHU.

JluHaMyKa MaTepualibHOW TOYKM WM TBEPAOIO TeNd. 3aKOH COXPAHEHUS HM-
yJIbCa.

JlnHamMuka TBEpAOTrO TENa.

3aKOHBI COXPAHEHUS SHEPTUM U MOMEHTA UMITYJIbCA. DJIEMEHThI CIEHUATbHON
TEOPUU OTHOCUTENBHOCTH.

DJIEMEHTBHI MEXAHUKH CIUIOIIHBIX Cpell. YIIPYTHUe HANPSIKEHUs. DHEPTUs YIpy-
ro 1e(hOpMUPOBAHHOTO TEa

["apMonunyeckue konedanus. BoiHoBbIE MpOLIECCHI.

I"a30BBIC 3aKOHBI.

CratucTryeckue pacupeneneHus

. OCHOBBI TEPMOAMHAMUKHU

10 OCHOBBI TEPMOTMHAMUKHU

11.AABnenus nepenoca. PeanbHble ra3bl.

12.271eKTpOCTaTUIECKOE TOJIE B BAKyyMe.

13.IIpOoBOTHUKH B AJIEKTPOCTATUYECKOM IOJ€. DIEKTPOEMKOCTh. DHEPTHUS DIICK-

TPHUYCCKOTO IT0JIA.

14. JIna51eKTpUKH B JIEKTPOCTATUYECKOM TMOJIE.
15.T1oCTOSIHHBIN ANEKTPUUECKHUI TOK.




IlepeyeHb 12a00pATOPHBIX 3AHATHH

1.

2.

~

Jlabopatopnas pabota Ne 5 «OnpeneneHrue MOMEHTa MHEPIIMKA MaXxOBOT'O KO-
necay

JlabopatopHas pabota Ne 2 «OnpeneneHue MoIyIsl CIBUTa Py MTOMOIIHU KPY-
TUJIBHBIX KOJICOAHUI»

Jlabopatopnas pabota Ne 2.1«Onpenenenne kodppuiueHTa BI3KOCTH KUIKO-
ctu MetogoM CToKcay

JlabopatopHas pabota Ne 8 «OnpeneneHue yCKOPEHUS CUITBI TSHDKECTH TIPH T10-
MOIIF 0OOPOTHOTO MAasITHUKA.

JlabopatopHas pabota Ne 2.2 «OmnpezeneHne OTHOMCHUS YACIbHBIX TETUIOEM-
kKocrer meronoMm Knemana - /Iesopmar

Jlabopartopnas padota Ne 40 «OmnpeaesieHre eMKOCTH KOHAeHcCaTopa Oaliu-
CTUYECKUM TaJIbBAHOMETPOM)

Jlabopatopnas pabota Ne 42 «3yueHune aneKTpoCTaTUYECKOTo OIS,
Jlabopatopnas pabota Ne 39 «Ornpesenenne HeU3BECTHOTO COMPOTUBICHUS
METOJIOM Y UTCTOHA»



Tembl KOHTPOIBHBIX 3agaHuil 11 CPC

1. Kunematuika MaTepralbHON TOUKH.

1.

B~ w

S.

UTto Takoe cocTaBJIsoIIas BEKTOpa, MPOESKIUs BeKTopa? PasioxeHue BekTopa
Ha COCTaBJISIOIINE.

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

UTto XapakTepu3yloT HOPMaJIbHOE U TAHT€HIIUAJIBHOE YCKOPEHHUSI?

AHaJIOTUsl MEXK]ly KHHEMATUYECKUMU BEJIMUMHAMU MTOCTYNATEILHOTO U Bpa-
IATEIBLHOTO JIBXKCHUN. Y paBHEHUS] pABHOMEPHOTO U PABHOIIEPEMEHHOTO
BpaIllaTeJIbHOTO JIBMKEHUS TBEPJIOTO TeJIa BOKPYT HEMOABUKHOU OCH.

3amaum 1.12, 1.26,.1.37[7], 1.41 [9].

2. I[I/IHaMI/IKa MaTepHaJIBHOﬁ TOYKH. 3aKOH COXpaHCHHUA UMITYJIbCA

1.
2.
3.

4.

Cuibl TpeHUS, YIIPYTOCTH U TPABUTALIMOHHOTO B3aUMOJICHCTBUSI.
Mexannueckre cucteMbl. YTO HAa3bIBAOT 3aMKHYTON CUCTEMOM?
[ToTeHManbHbIC SHEPTUN TPABUTAIMOHHOTO B3aUMOJICUCTBUS U YIIPYTO J€-
(bopMUPOBAHHOTO TEIA.

Bamaum 1.43, 1.52, 1.55, 1.67 [7]

3. JIunamuka TBEpOro TeNa.

1.

2.
3.
4

CpaBHUTH OCHOBHOE YPABHEHHE TMHAMUKH NOCTYNATENBHOTO Y BPAIIATEIbHO-
ro IBUKEHUH, TPOKOMMEHTHPOBAB UX aHAJIOTHIO.
MoMeHT nmnyJibca MaTEpUAIbHOM TOUYKH U TBEPAOTO Tea

IM'upockonmueckuii 3P hext
3anaum 3,9, 3.1, 3.10 [9], 1.40, 1.145, 1.194, 1.195 [7]

4. 3aK0HBI COXpPaHEHUS SHEPTUU, UMITYJIbCA, MOMEHTA UMITYJIbCA. DJIEMEHThI CHEI1-
aJbHOM TEOPHUH OTHOCUTEIIBHOCTH. DJIEMEHTHI MEXAHUKH CIUIOLIHBIX Cpel. YTpyrue
HaIpsHKEHUsl. DHEPTHsl yIpyro 1eopMUpoBaHHOTO Tea.

1.

w N
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[IprmeHeHne 3aKOHOB COXPAHEHHUS: YIPYTUM U HEYIIPYTMU YIapbl, PEAKTUBHOE
JIBUXECHUE

Kuneruueckas sHeprus mapa pagauyca R, IBUKYIIErocs CO CKOPOCTHIO L.
Kakue 3ak0HBI COXpaHEHUS MPUMEHUMBI JJIs1 YIPYTUX U HEYIPYTUX CTOJIKHO-
BEHUI?

IIpeo6pazoBanms ["anmmies.

[Toctynarsl cienUAIIbHON TEOPUU OTHOCUTEIBHOCTH.

3aBUCUMOCTH MacCChl OT CKOPOCTH.

[Tapagokc OIU3HEIIOB.

['panu1IBI MIPUMEHUMOCTH KJIACCHYECKOW MEXAHUKH.

3amauum 1.88, 1.96, 1.106, 1.259, 1.176 [9].

5. DIeMEHTHI MEXaHUKH CIUIOLIHBIX CPEI.

1.
2.

Yucno Peltnonnaca.
3akoH Apxumena.



3.
4.
5.

Buner nedopmanuii. Jlehopmanus pactsbkeHus, cxatus, Aeopmarust caBura.
['panu1Ibl MPUMEHUMOCTH 3aKoHa ['yKa.
3amaun 1.167, 1.220, 1.135 [7]

6. 'apmonnyeckue konebanusi. BoiHOBbBIE MPOLIECCHI.

1.

©CoNoOk~LDN

3aBHUCHT JIM OT MAcChl IEPUOJT KOJIeOaHUI MaTEMaTU4eCKOTr0, (PU3HMUECKOTO U
OPY>KMHHOT'O MasiTHUKOB?

Yro xapakTepusyeT HauadbHas ¢a3za KoneOaHui?

CrnoxxeHue IByX OJJMHAKOBO HaIlPaBJICHHBIX KOJIEOaHU.

[IpoionbHBIE U TOTIEPEYHBIE BOJIHBI.

BonHOBO# (pOHT 1 BOTHOBAsI TOBEPXHOCTb.

VYpaBHEHHE TIOCKOH U c(pepuiecKoi BOJIHBI.

®da3oBas U rpymnioBas CKOPOCTb BOJIH.

SIBneHue pe30oHaHca U BIMSHHUE €T0 HA MEXaHUYECKNAE CUCTEMBI.

3amaun 4.8, 4.13, 4.25, 4.49, [7], 12.74 [9].

7. I'a30BEIE 3aKOHEI.

1.
2.
3.
4

5.

OTHOCHUTENBHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MACCHI.

CKOJIBKO MOJIEKYJI COAEPIKUTCSA B OJHOM MOJIE BellecTBa?

@U3NYECKUN CMBICIT JABJICHHS, TEMIIEPATYPBI.

Kaxkoe cooTHoteHne Mexay TemnepaTypoi mo mkasne [enbcust u abconroTHOM
TEMIIEPATYPOi1?

3anmaum 2.16, 2.35 [7], 5.28 [9].

8. CTaTUCTUYECKUE PACTIPEICIICHHUS.

1.

2.

3.
4.
5

KakoB ¢u3nueckuii cMbici (DyHKIMH pacipenesieHus MOJIEKYJI 0 CKOPOCTSIM?
ITo sHeprusm?

Kak, 3Has QyHKIMIO pacnpeneneHuss MOJIEKYJ IO CKOPOCTSIM, IEPEUTH K pac-
MPEJICIICHUIO 110 SHEPTUSIM?

Kaxk ompenensiercs Hanbosee BeposiTHast CKOpocTh? CpeiHsIs CKOPOCTh?

B dem cyTth pacnpenenenus boabumana?

Bamaum 2.13, 2.17, 2.28 [7]

9. OCHOBBI TEPMOITMHAMUKH.

1.
2.

3.

TennoeMKoCTb. Y IesibHAs ¥ MOJISIpHAs TeroeMKocTi. @opmyiia Maiiepa.
Yrto Takoe 4Kciio cTeneHeil cBoOOAbl M KaK pacTpeessieTCsl JHEPrusl 1o CTe-
IIEHSIM CBOOOBI?

IIepBoe Hayaio0 TEPMOJAUHAMUKH JUJI1 U30IIPOLIECCOB.

UTO MpoUCXOAUT ¢ BHYTPEHHEH 3HEprueil mpu aguadaTuueckoM pacuinpeHun
rasa ¥ Inpu ero aguadaTuyecKkoM CKaTUuu?

3anaun 2.55, 2.64, 2.76, 2.83 [7]

10. OcHOBBI TEPMOJIUHAMUKH.

1.

Teopema Kapuo
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11.4
1.

SEORFRYN

Yewm oTnuvaroTcss 00paTUMBII 1 HEOOPATHUMBINA MTPOIIECCHI?

[Touemy Bce peanbHbIE MPOLIECCHl HEOOPATUMBI?

PeanbHbIE LIUKITBI

B xakom HampaBiI€HUH MOKET U3MEHSTHCSA SHTPOIUS 3aMKHYTOW CUCTEMBI?
HezamknayTOM cuctemsi?

3agaum 2.75, 2.81 [7]

BJICHHUs IEpeHoca. PeanbHble ra3bl.
Yewm omnimuaercs ypaBHeHne Ban-nep-Baanbca OT ypaBHEHHS COCTOSIHUSA UE-
aJbHOTO raza?
N30Tepmbl peanbHOro rasa.
da3oBas AuarpaMma COCTOSTHHSL.
SBneHus nepeHoca B KUAKOCTAX U TBEPJBIX TEJAX.
3aBUCUMOCTh KO3((PHUIIMEHTOB IEPEHOCA OT TEMIIEPATYPhl U 1aBICHUSI.
3anaum 2.40, 2.39, 2.86][7].

12. TTocTOsSIHHOE AIEKTPUUECKOE TI0JIE B BAKYyMeE

Hwnh e

3aKOH COXPAaHEHMS JIEKTPUYECKOTO 3aps/Ia.

IIprHIMI CyNEPIO3ULIUNA DIEKTPUIECKUX TIOJIEN.

HanpskeHHOCTD ¥ TOTEHIMAI AJIEKTPUYECKOTO TI0JII TOYEYHOTO 3apsa.

UYto Ha3pIBaE€TCS NOTOKOM BEKTOPA HANPSKEHHOCTH Y€PE3 TPOU3BOJIBHYIO 110-
BEPXHOCTH?

Kak HanpaBieHpl CUIIOBBIE IMHUHN 10 OTHOWIEHUIO K SKBUIIOTEHIIMAJIBHBIM I10-
BEPXHOCTAM?

Uemy paBHa paboTa CHUII MOJIS IO 3aMKHYTOM TPACKTOPUU JABMKEHUS 3apsia?
3amauum 3.7, 3.23[7], 9.81 [9]

13. DnekTpo€MKOCTh. DHEPTHS IEKTPUUECKOTO MO

1.

2.

w

~No gk

14. 11
1.
2.
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UeMy paBHaA HANPSIKEHHOCTH I10JI1 BHYTPU IPOBOJHHKA B CIIy4ae PaBHOBECHS
3apsiioB?

Kax pacnpenesnen no mpoBoIHUKY COOOIIEHHBIN eMy 3apsi?

UeMy paBHaA HANPSIKEHHOCTH I10JI1 BHYTPU IPOBOJHUKA B CIIy4ae paBHOBECHS
3apsiioB?

Kaxk pacnpenesnen mo npoBOIHUKY COOOIIEHHBIN eMy 3apsi?

KonpaeHncaTopsl ¥ UX MPUMEHEHUE B TEXHUKE.

DHeprust 1 00beMHasI TUIOTHOCTh SHEPTUH AJIEKTPOCTATUYECKOTO TOJIS.
3amaum 3.54,3.71[7], 9.112 [9].

WBJIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE
Bubl qusneKTpUKOB U TUIIBI OJIAPU3ALUN
BriBenuTe CBSI3b MEXKIY AUBIETPUUECCKONM BOCIPUMMUYHUBOCTBIO U POHULIAE-
MOCTBIO BEIIECTBA
DU3NUECKNAN CMBICI AUIIEKTPUUYECKON TPOHUIIAEMOCTH
DHeprusi 1 00beMHAas MIIOTHOCTh YHEPTUHN AJIEKTPOCTATUYECKOTO TTOJIS.



15. IToCTOAHHBIN ANEKTPUUECKUI TOK
Kakue ycnoBus HeoOX0QuMBI I IPOTEKAHUS TOKA?
1. Hocurenu 3apsija B MeTaJUIax, MOTYIPOBOAHUKAX, JIEKTPOJIUTAX U HOHU3ZUPO-
BaHHBIX ra3ax.

arwN

KpnTeplm OLICHKH 3HAHMM CTYACHTOB

OT 4ero 3aBUCHUT CONTPOTUBIICHHE TPOBOTHUKOB?
[TapannensHO€ U MOCIEA0BATENLHOE COMPOTUBIICHUE MPOBOHUKOB.
[IpaBuso 3HakoB Jy1st 3akoHOB Kupxroda.

3anaum 3.83, 3.91, 3.1025[7].

DK3aMEHAIMOHHAs OLEHKA 110 AUCLUILUIMHE ONPEAEIIAeTC KaKk CyMMa MaKCH-
MaJIbHBIX MTOKa3aTelIeld yCIEBAEMOCTH MO pyOeKHbIM KOHTPOJIsM (10 60%) 1 utoro-
BOM aTTecTaiuu (9k3ameH) (10 40%) u coctasiset 3HadeHue a0 100%.

I'paduk BoINOJIHEHHS M CAAYM 3aJaHUN IO JUCUMILIMHE

Pexko- [Iponon- | @opma | Cpok
MEHIYye- | JKUTENb- KOH- caagu
Llens u conep- Y
Bun xonTposis mas JIUT- HOCTb TPOJIA baner
’KaHue 3alaHus
pa BBINOJI-
HEHUSA
CPC Yrnyouts 3Ha- | Bech me-
HUS 110 U3yYa- peyeHb
€MbIM TeMaM OCHOB- Exene
HOU U Exene- Teky- | Hexenb 5
JOMOJI- JICIBbHO 1105051 Jenb-
HUTEIIb- HO
HOM JIUT-
phI
3arura j1a00- YrinyOuts 3Ha- 7 KOH
paTopHoOii pabo- | HUSI IO TeMeE Teky- 4
[1], [6] | TakTHBIX 4 5
TEI Ne 5 «JluHamMuKa N | Heaels
Jaca
YrinyOouTs 3Ha-
3ammra nado- HUS 10 TEME 2 KOH-
. Teky- 5
paTopHoOii pabo- | «KMexaHnKa [1], [6] | TakTHBIX g 5
MIUH | HEOEIIs
ThI No 2 CIIOIITHBIX Jaca
cpen
3ammra nado- YrnyOouTh 3Ha- 7 KoM
paTopHOil pabo- | HUS IO TeMe Texy- 6
[1], [6] | TakTHBIX g 5
TeI Ne 2.1 «MexaHnKka yaca i | Hepensd
JKUIIKOCTEN»
3amuta 1abo- YriayOuts 3Ha- [1], [6] 2 KOH- Teky- 7 5
paTopHO pabo- | HUSI TTO TeMe ’ TaKTHBIX IMUNA | Heaemsd




ThI Ne8 «MexaHuue- yaca
CKHe KoJsieha-
HUSD)
Pemenue 3amau | YriryOuTh 3Ha- [11] 7 KOH Exene
Ha TpaKTUye- HUS 110 TEME [12]’ FAKTHLIX Texky- | Henenb 9
CKUX 3aHATHIX | «MexaHuka» [13]’ QOB 10005051 JeJIb-
HO
Mucemennniii | [IpoBepka 3ua- | [1], [6], 1 xon- | PyGex- 7
onpoc Ne 1 Huil o temam | KoHcn. | TakTHBIA | Oexk- Hexens 7
«MexaHnKa» JIEKITUU Jac HBIN
3amuTa j1ado- YriayOuts 3Ha- 7 Kol
paTopHO pabo- | HUS MO TeMe [2],[6] | raxtHbx Texky- 10 5
TBI Ne 2.2 «TepmonuHna- ’ waca MU | Hegensd
MUKa
3ammra 1a60- VYriyourts 3Ha-
paTopHOil pabo- | HUS MO TEME 2 KOH- Tek 13
ThI Ne 42 «IMeKTpocTa- [2], [6] | TakTHBIX HII/% Hexens 5
THYECKOE TI0- yaca
e
VYriyourts 3Ha- 14 ne-
3amura 1a60- HUS 110 TEMaM: 2 KOH- nenst
. [3], [6], . | Texky-
paTopHoOil pabo- | «DyeKTpocTa- [32] TaKTHBIN it 5
TbI Ne4(Q TUKA» yaca
3amuTa j1a0o- YrayOuts 3Ha- 7 KOH 15 ne-
paTopHoii pabot | Hus mo TeMam: | [3], [6], AR THELX Teky- | nmens 5
Ne39 u «IlocrosH- [32] yaca 1112078
HBIW TOK)»
YrinyOouTs 3Ha- Esxerie
Pemenne 3amay | HUS IO TIPOWA- [11], 8 KOH- Tex I
Ha TIpaKTHye- JIEHHBIM TeMaM [12], TaKTHBIX Hmijl e 2
CKUX 3aHATHIX [13] Jaca o
IIucbmennbii | [IpoBepka 3Ha-
omnpoc Ne 2 HUM 110 TEMAM: 21 [3]
«Mounekysp- [’6] ’ 1 xon- | PyGex- 14 He
Has puzuka u KOHC’H TaKTHBIA | O€X- s 7
TEPMOJUHAMH- . yac HBII A
JCKIAN
Kay, «DJeK-
TPUYECTBO
IIpoBepka Becs ne- 5 B e
YCBOCHUS Ma- peuYeHb Hroro-
DK3aMeH KOHTAaKT- . puoa 40
Tepuaia Juc- OCHOB- BBIN
N HBIX Yaca ceccuu
ITUTUTUHBI HOU U




JIOTIOJI-
HUTEJb-
HOH JIH-
Tepary-
pbI

Hroro 100

IHosuTHKa ¥ Mpoueaypbl

[Tpu n3yyeHnn nuCUMIUIMHBI « DU3HKa» MPOIILY COOIOAATH CIEAYIOIINE TIPaBU-
na:

1. He ona3npiBaTh Ha 3aHATHUS.

2. He mponyckarb 3aHATUS 0€3 YBa)KUTEJIBHON MPHUUYMHBI, B Cilydae OOJE€3HU
IPOUTY IPEICTABUTh CIPABKY, B IPYTUX CIy4yasX — OOBbSICHUTEIbHYIO 3aIIUCKY.

3. B 00s3aHHOCTH CTyI€HTa BXOJUT MOCEIICHUE BCEX BUI0B 3aHATUH.

4. CormnacHo KajeHJapHOMY rpaduKy ydeOHOro mpoliecca C/aBaTb BCE BUbI
KOHTPOJIS.

5. IlponyiieHHbIE NPaKTUYECKUE M JIADOPATOPHBIE 3aHATHS OTPaOaThIBaTh B
yYKa3aHHOE MPENoAaBaTeIeM BpEMs.

6. AKTHBHO Yy4acCTBOBaTh B yueOHOM mpoliecce.

7. BBITb TEpPNUMBIMU, OTKPBITBIMUA, OTKPOBEHHBIMU U JTOOpPOKEIATEIbHBIMU K
COKYpPCHHKaM U IPETOJaBaTEISIM.

Cnucoxk 0CHOBHOI1 JIMTEPATYPbI

1. CagsenneB U.B. Kypc o6mieit pusuku: Yuebd. mocobue s BTy30B: B 5 ku.: KH.
1: Mexanuka. - M.: Actpeins, - 312 ¢. 2005.

2. CasenbeB U.B. Kypc obmeit puzuku: Yued. mocodue st BTy30B: B 5 kH.: KH.
2: MonekynspHas ¢pusuka. Tepmoaunamuka. - M.: Actpens, - 341 c. 2005.

3. CasenbeB 1.B. Kypc obmeit pusukn: Yae6. mocodue mys BTy30B: B 5 kH.: KH.
3: DnektpudectBo U MarHeTu3M. - M.: ACT: Actpens. - 336 c. 2005.

4. CasenbeB U.B. Kypc o6melt puzuku: Yuebd. mocodbue s BTy30B: B 5 kH. / KH.
4: Bonnsl. Ontuka.- M.: ACT: Actpens:, - 256c¢: un. 2005.

5. CamenbeB M.B. Kypc oOmei ¢usuku: Yued. mocobue s BTy30B: B
SkH./Kn.5:KBanToBas ontuka. AtomHas Qusuka. dusuka TBepaoro tena. duszuka
aTOMHOTO fJIpa U 3J€MEHTapPHbIX YacTull. - 368c: mi. 2005.

6. Tpodumosa T.U. Kypc pusuku: YVu. [locodue. M.: Axanemus, - 560c 2004

7. Cyneea JI.Lb. Mexanuka u monekysipHas ¢pusuka. 2004.

8. CasenbeB U.B. Kypc o6mieit puzuku. YuebHoe mocodbue /it BTy30B. B 5 kHu-
rax. M. Actpens/ACT. 2003.

9. Tpodumosa T.U. Kpatkuii kypc pusuku: YauebHoe mocodue s By30B Uz, 2-
e, uctp. - 352 ¢, M: Briciias IIkouna, 2002.

10. I'padosckuii P.U. Kypc pusuku: YueOuuk s By3oB. U3a. 6-e - 608 ¢ {Yueod-
HUKH 1)1 By30B: CriennanbHas nuteparypa}, CI10: Jlans, 2002.
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