MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.b5.06 ®usuka

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
21.05.04 TOPHOE JIEJIO

HanpanenHocts (mpoduiib)

21.05.04 cnenmanu3anus N 5 "[IlaxTHOE ¥ MOA3EMHOE CTPOUTEIHCTBO"

dopma 00yueHus OYHas
['ox mabopa 2018
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.X.H., no1eHt, M.C. Dnpoepr

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

B mHacrosimee Bpemsi «®Dusuka», Kak yuyeOHas JUCUMIUIMHA, MpHOOpelna
UCKITIOYUTENIFHO  B&XHOE  3HA4YCHHWE. Pe3ynbpTarhl  BHEApPEHUS  (PUBNYECKUX
WCCIIEIOBAHHUI SIBJIAIOTCS OCHOBOW BBICOKMX TEXHOJIOTMH B MPOM3BOJCTBE. B CBS3M
C JTHUM MOJIEpPHM3ALMA U pPa3BUTHE Kypca oO0mel QU3MKU OYeHb BAKHBI IS
MOATOTOBKH COBPEMEHHBIX MHKEHEPHBIX KaJIPOB.

[Iporpamma aucuumauHbl «Pu3nMKa» [TODKHA OBITH CHOPMUPOBAHA TAKUM
o0pa3om, 4TOOBI Jarh CTyJEHTaM MpeACTaBlIeHHe 00 OCHOBHBIX pazjeniax (HU3UKH,
MO3HAKOMHUTh HMX C Hanbojiee BOXHBIMH JKCHEPUMEHTATbHBIMU U TEOPETHUYECKUMHU
pe3yabTaramu.

lenp npenonmaBanusi (UMK COCTOMT B TOM, 4YTOOBI Ha OCHOBE
IUAIEKTUYECKOTO METOJa JaTh 3HAHMs BaXHEHIIMX (PU3MUECKUX TEOPUM M 3aKOHOB,
MOKa3arh 3HAYMMOCTh COBPEMEHHOW (U3uMKM M €€ METOJ0B, HAyYUTh CTYJIEHTOB
MPUMEHSTH 3HAHUS (PU3NICCKUX TEOPUN U 3aKOHOB K PEIICHUIO HHKCHEPHBIX 3a/1a4.

B pesynbrare ocBoeHus AUCHUIUINHBI «DU3UKa» CTYJEHT JTOJDKEH HU3YYUTh
dbusnueckre SBICHUS U 3aKOHBl (DU3UKU, TPAHUIBI HX MPUMEHHUMOCTH, MPHUMEPHI
MIPUMEHEHHS 3aKOHOB B BOKHEHIIMX MPAKTUYECKUX TMPUIIOKECHUSAX; MO3HAKOMHUTHCS
C OCHOBHBIMH (PU3MUYECKMMU BEJIMYMHAMHU, 3HATh WX OMpEIENIeHHUEe, CMBICIH,
CHocoObl M E€OUHUIBI WX HW3MEpPEHHUs; MpeAcTaBisITh cebe (yHAaMeHTaIbHbIe
¢dbu3nueckre OmbITH U MX POJb B Pa3BUTHH HAyKW, 3HATh HA3HAYCHHUE W TPUHIIUIIBI
NeHCTBUS BaXHEHIMX (u3nyeckux npubopoB. CTyneHT JOKEH IOHUMarh U
WCIIOJIb30BaTh B CBOEM TMPAKTHYECKON JIEATEIbHOCTU 0a30Bble KOHICMIHNH |
METO/bl, Pa3BUTHIE B COBPEMEHHOM €CTECTBO3HAHUU.

1.2 3apauyn u3y4yeHUus JUCHUTIMHBI

1.Co3mannie y CTYIEHTOB OCHOB JIOCTaTOYHO IIHPOKON TEOPETHUECKOM
MOATOTOBKM B 0O0dacTd  (GU3MKHM, TO3BOJAMOLMIEH  OyayluM  HMHXKEHepam
OPUEHTUPOBAThCS B IOTOKE  HAyYHOM M  TEXHUYECKOM  umH(popmaiuu,
oOecreynBaOIIel WM~ BO3MOXKHOCTh ~ HCIIOJIB30BaHUST ~ HOBBIX  (PUBUUYCCKUX
MPUHIIMIIOB B T€X 00JIACTSIX TEXHUKH, B KOTOPHIX OHU CIICITUATU3UPYIOTCS.

2.®opMHpOBAaHUE y CTYIEHTOB KOMIETEHIIMM HAy4YHOTO  MBIIUICHHUS,
MPaBUIBLHOTO  TIOHUMAaHUS TPaHUIl TNPUMEHUMOCTH  PA3IUYHBIX  (PUINIECKUX
MOHATHH, 3aKOHOB, TEOpPUA W YMEHHS OICHUBAaTh CTCNCHb JOCTOBEPHOCTH
PE3YJIbTATOB, MOJYYEHHBIX C MOMOIIbIO SKCIEPUMEHTAIBHBIX WJIM MaTeMaTuyecKUx
METO/IOB UCCJICIOBAHMSI.

3.YcBoeHUE OCHOBHBIX (DH3UYECKUX SIBICHUH M 3aKOHOB KJIIACCUYECKOW H
COBPEMEHHOH (PU3UKH, METO0OM (DU3MUECKOTO UCCIICIOBAHMUS.

4.03HaKOMJIEHHE CTYJEHTOB C COBPEMEHHOW HAaydyHOW JHUTeparypod u
BBIPaOOTKA Yy CTYJCHTOB HAYabHBIX HABBIKOB TPOBEACHUS SKCIEPUMEHTATBHBIX
HAyYHBIX WCCJICIOBAaHUNA Pa3IMYHBIX (PU3NYCCKUX SBICHUW W OIEHKH IOTPEIIHO-
CTH U3MEPEHHUS.

5.BbipaboTka y CTYIEHTOB NPUEMOB W HABBIKOB PEIICHUS KOHKPETHBIX
3aMa4 W3 Pa3HbIX o0nacTedl (U3MKKM, TOMOTAIOMIMM CTYJIEHTaM B JaTbHEHUIIIEM
pelIaTh MH)XKCHEPHBIC 3a/1a4u.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe
OOCTWXEeHNA KoMmneTeHunmn

OK-1: cnioco0HOCTHI0 K a0CTPAKTHOMY MbILLIEHHI0, AHAJIN3Y, CHHTE3Y

OK-1: ciocoGHOCTBIO K 3HATD: ocHOBHBIE (pM3NYECKHUE BEIINIUHBI U
a0CTPaKTHOMY MBILIUICHHUIO, (u3nyecKkre KOHCTaHThI, UX OIpe/IeJIeHHEe, CMBICT,
aHATTN3y, CUHTE3Y CHOCOOBI ¥ €TUHHIIBI UX U3MEPEHUS;

OCHOBHBIC (DU3UYECKUE SIBJICHUS U OCHOBHBIC 3aKOHBI
(U3KKY, TPAHUIIBI KX IPUMEHUMOCTH

pasaeinbl GU3UKY, HanboJiee 3HAYUMBbIE IS
npodeccuoHaTbHON AeITeTbHOCTH

YMETH: 00BSACHSITH OCHOBHBIE HAOJIIOIaEMbIE
MIPUPOJHBIE U TEXHOTEHHBIE SIBJICHUS C MO3UIUI
OCHOBHBIX 00111€(pU31UECKHUX 3aKOHOB;

yKa3aTh, KaKU€ 3aKOHbI ONUCHIBAIOT JAHHOE SIBJICHUE WU
¢ dexr;

AQHATM3UPOBATh U IPOTHO3UPOBATH PA3BUTHE CUTYAIUI
TEXHUYECKOTO XapaKTepa C MO3UIUN 00Ie(hU3NIECKUX
3aKOHOB

BJIAJIETD: HaBbikaMu pelieHus CTaHIapTHBIX 337134 C
WCIOJIb30BaHUEM O0IIePU3NIECKIX 3aKOHOB;
(hU3MKO-MaTeMaTHIECKUM arraparom,
COOTBETCTBYIOIIUM MPOPECCHOHATLHOM NEATEIILHOCTH
CIOCOOHOCTBIO TPOBOJUTH PACUETHI, TPAKTHUECCKUE
OILICHKHU, QaHATN3 U MPOTHO3UPOBAHHUE CUTYaINIl
TEXHUYECKOTO XapaKkTepa B MPOPECCHOHATBHOM
NESTENIbHOCTH C UCTOJIb30BaHUEM (DU3UKO-
MaTreMaTH4yecKoro amnmapara

IIK-16: roTOBHOCTHIO BLINOJIHATD IKCIICPUMEHTAJBHBIC U naﬁopaTopnble
HCCICI0BAHNSA, HHTECPIIPETUPOBATH NOJYYCHHBIC PE3YJ/IbTATbl, COCTABJIATD M
3alMIIATD OTYETHhI




[IK-16: rOTOBHOCTBIO
BBITIOJIHATH
IKCIEPUMEHTATBLHBIC U
71a00paTopHBIC UCCIICIOBAHMUS,
UHTEPIPETHPOBATH MOJTYUYCHHBIC
pe3yabTaThl, COCTABIIATE
3allUIIaTh OTYETHI

(u3nvecKkre 3aKOHbI B PEIICHUH PUKIATHBIX
WH)KEHEPHOU JeSITeTbHOCTH;

rpaHUIlbl IPUMEHUMOCTH 3aKOHOB (DU3UKH B
BOKHEHIITNX MPAKTUIECKHUX MPHIIIOKEHHSX;

Ha3HaueHHEe U MPUHIMIIBI JeHCTBUS BaXKHEUIINX
(bu3nIecKux mpuOOpoB;

3aMMChIBATh YPAaBHEHUS 1715 PU3MUECKUX BETUYHH B
CH;

paboTars ¢ mpubopamu 1 000py1I0BaHHEM COBPEMEHHOM
¢busndeckoii maboparopuu;

UCIOJIb30BaTh PA3IMYHBIE METOUKN (PU3NIECKUX
M3MEPEHHUIN 1 00paOOTKHU IKCIIEPUMEHTATbHBIX TAaHHBIX;
IpPUMEHEHHEM (PHU3MUYECKUX IMPUHIMIIOB B UHKEHEPHOH
JeSITeTbHOCTH;

MIPaBUJIHON 3KCILTyaTalel OCHOBHBIX IPUOOPOB U
000pyI0BaHHS COBPEMEHHOM (hU3NYIECKOH J1abopaTopum;
UHTepHpeTalei NoJyYeHHbIX pe3yIbTaToB

HCCIICA0BaHMA B pCIICHUN WHXXCHCPHBIX 3a1a4.

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI

SI3BIK peann3anuu IUCUUIUIMHBL Pycckuil.

JucnurvrHa (Moxynb) peamn3yetcs ¢ npumenenuem 90 u JIOT

URL-anpec u Ha3BaHWE 3JIEKTPOHHOTO OOY4YaIOMIETO Kypca: .




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TEMECT
Bcero, =
. 3aUeTHBIX
Bun yue6HO# paboThI e | 123
(akam.gac)
KonrakTHas padora ¢ 5,19 (187)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 2,36 (85)
MIPAKTHYCCKUE 3aHATHS 1,42 (51)
naboparopHbie paboTh 1,42 (51)
CamocrosiTesqbHas padora 3,81 (137)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(3auéTt) (Ax3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3nocC anocC 3nocC SUO0C
1. MOJAVJIb 1.MEXAHUKA. KunemaTuka noctynaTe;ibHOro M BpamaTeJabHOro IBHKEHHUs.
1. OcHOBHBIE KHHEMAaTUYECKHUE XapaKTEPUCTUKU 4
MOCTYIATENILHOTO U BPAILIATEIBbHOIO JBHKECHU M.
2. Bemonaenue naboparoproit padotel Nel "OmnpenencHue
00BbEMa TeJI MPaBIIIBHOW T€OMETPUUIECKON 3

dopMmbl" (00paboTKa pe3yIbTaTOB MPSIMBIX U KOCBEHHBIX
HU3MEPEHHUI)

3. Kunemaruka MOCTYHATCJIIbHOI'O U BpalllaTCIIbHOTO
JABHKCHUA.

4. MOAVYJIb1. MEXAHUKA. Kunemaruka.
Kunemarndeckue ypaBHeHHs. XapaKTEPUCTHKH JTBUKCHUS:
CKOPOCTb, YCKOPEHHUE, €r0 COCTABIISIONIHE.
[MoctynarenbHOE M BpaliareabHOe IBUKECHUE Tesl. YacTHbIe
ClIydyan JBUKCHMU.

2. IluHaMMKA NOCTYNATEJIbHOI0 ABMKeHusi. JHeprusi. Padora.




1. 3akonbl HeroToHa. 3aK0H coXpaHeHus: UMIyJibca. Cuiibl B
MmexaHuke. Pabota, Bupl 3HEeprin.3ak0H COXpaHEHUs
sHepruu. CTOIKHOBEHHUS TE.

2. Bemoanenue maboparopHoit paboTsl "H3yueHue
3aKOHOMEPHOCTEH yIpyroro u HEympyroro yaapos tein".

3. luHaMHKa MOCTYyNareIbHOTO JABM)KCHUS. 3aKOH
coxpaHeHus umItynbca. CTonkHOBeHHe yacTuil.Pabora
cuiIbl. MOIIHOCTB. 3aKOH COXPaHEHUSI SHEPTHH.

4. lunamuka nocrymnarenbHoro asumxeHus.Cuna. Pabora.
Kunernueckas u moTeHuuaabHas 3HEPrus.3akoH
COXpaHEHUsI SHEPTHUHU. 3aKOH COXPAHEHUST UMITYJIbCA.
CoynapeHnus Tel.

3. JluHaMuKa BpamaTeJIbHOr0 IBUKEHMSI.

1. MoMeHT nHepuuH, MOMEHT UMIyJibca.MOMEHT
cuibl. OCHOBHOE YPABHEHUE IMHAMHUKH BPAIlaTeIbHOTO
JBUKEHMSI. 3aKOH COXPAHEHUsI MOMEHTA UMITYJIbCA.

2. Beimmonnenue naboparopHoit padboTsl «IIpoBepka
OCHOBHOTO 3aKOHa JMHAMUKHU BPAIaTEIIbHOTO IBUKEHUS C
nomotipio MasiTHIKa O0epOeka” win "M3ydeHne 3aKk0oHOB
COXpaHEeHHMsI SHEPTUH MPHU BPAIICHUU C TTOMOIIBIO MAsITHUKA
Makcsenna".

3. lunamuKa BpaIiaTeIbHOTO JBKEHUSA. MOMEHT UWHEPITUHU
TBEpPAOTro Tena. MOMEHT UMITyJibCca. 3aKOH COXPaHEHUs
MOMEHTA UMITYJIbCA.

4. JlunamuKa BpamareabHoro nIprmkeHusa. Kunernueckas u
MOTEHLMATIbHASA SHEPIrUs BpalleHuss. MOMEHT UMITyJIbCa.

4. Mexann4ueckue KoJ1e0anus.




1. Mexanudeckne KojieOanus, X MaTeMaTH4ecKkoe
omucanue, rpapuKu, OCHOBHBIE XapaKTEPUCTHKHU.
CBoOOHBIC 3aTyXaIOIINE U BEIHYK/ICHHBIE KOJIeOaHusI.
CloxeHue KoJacOaHuii.

2. BemmonHenue naboparopHbeix padot: «OmnpeaeneHue
yCKOpeHUs cBOOOIHOTO ManeHus" wim "KoMmbrorepHoe
MOJICTTUPOBAHUE CIIOKCHUS KOJIeOaHwit"

3. l'apmonnueckue konebanus. CroxeHue KojeOanui
BJIOJTb OJTHOM MIPSIMOM ¥ BO B3aMHO MEPIICHINKYIISIPHBIX
HallpaBIICHUAX.

4. B nononnenue k nexkuuu pekomenayercas MOOK
"dusuka B onbITax, 4. 3. Konebanus u MonexyispHas
¢uznka". Mexanndyeckue KoynebaHusi U UX 001IKe
XapakTepUCTUKU. I [py>KUHHBIN, MaTEMaTUYECKUN U
¢uznyeckuit MmasTHUKUA.Bunpl konedanuil. CrnoxxeHue
KOJICOAHHI.

5. D71eMeHTHI MEeXaHUKH CILJIOIIHBIX cpea

1. OOuime cBoiicTBa KUIKOCTEH U ra30B. Y paBHEHUE
bepuymu. Ynpyrue negopmMariuu TBEpIoTo Teia. 3aK0H
I'yka. Monyns FOnra. Bekropssie noss. [loTok u
LUPKYJISLUSA BEKTOPHOTO ITOJIA.

2. Bemonnenune maboparopHoit padboTei«M3yueHne 3akoHOB
yIpyro# nedopmarum

3. DneMeHTbl MEXaHUKH CIUIOLIHBIX Cpel. Ypyrue
HanpsDKEHUS U 1e(OpMaliii B TBEPIOM TeJIe.

6. Pe1ITHBHCTCKAs MeXaHHKA.




1. [TpeobpazoBanmsi KOOPAUHAT U IPUHITUTT
otHOocuTenbHOCTH ["anmuned. [loctynarsl cnenuanbHOM
teopun otHocuTenbHOCTH (CTO). [IpeobpazoBanus
Jlopenua u ciencTBus U3 HUX. PelsiITMBUCTCKAsA TMHAMUKA.

2. PeagTuBUCTCKA MEXaHUKA.

7. MojleKyJsApHO-KHHEeTHYECKAsl TeOpusl ra30B.

1. Beimonnenue naboparopHoii padoTsl "Onpenenenue
k03 umeHTa BSI3KOCTH KUIAKOCTH MeTotoM CTokca'

2. UneansHe1i ra3.OcHoBHBIE TTOJI0keHHsT MKT.
H3onporeccel. Pacnipenenenne MakcBeia MOJIEKYT ra3a
1o ckopoctsaM. Pacnipenenenue bonsiiMana u
O6apomeTpuueckas popmyina. CTaTUCTUYECKKUE CKOPOCTH
MOJIEKYI.

3. YpaBHEeHHE COCTOSIHUA UIeAIbHOTO raza. Pactipenenenue
Makcsemnna. Pactipenenenue bonbimana.

4. MOAVIJIb 2.MOJIEKVJISIPHAA ®U3UKA U
TEPMO/JMHAMUKA. MonexkynsipHO-KHHETUYECKas
Teopus razoB. ONbITHBIE Ta30BbI€ 3aKOHBI. Pacnipenenenre
Makcseina o ckopoctsaM. Pacipenenenue bonbimana.

8. OcHOBBI TEPMOAMHAMHMKH.

1. Tepmonunamuyeckoe paBHoBecue. OOpaTuMble U
HeoOparumblie mporecchl. [lepBoe Havano TepMoAMHAMUKY
U €ro pUMEHEHHE K n3ompoueccaM. CBs3b TEIIIOEMKOCTH C
YHCIIOM CTeTeHel CBOOOIbI MOJIEKYJI Ta3a. Y paBHEHHE
Maiiepa. TemioBbie nBUrarenn, Kpyrosole npoueccol. Lukn
Kapno. Dutponus. Bropoe Hayano TepMOAMHAMUKH.

2. BeinosineHue naboparopHoii padboTsl Ne§ «OmnpeneneHue
OTHOIIIEHUS TEIIOEMKOCTEN BO3ayXa MeToaoM Knemana-
e3opmar.
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3. IlepBoe HaYaI0 TEPMOJMHAMUKH U €TI0 MPUMEHEHUE K
U30IIpOLIeCCaM U aquadaTHYECKOMY MPOLECCY .
TermnoeMKoCTh naeatbHOTOo ra3a. Kpyrosbie mpomeccsl.
Ountponus. Lukn Kapho.

4. O6parumble U HeOOpaTuMble nporiecchl. [lepBoe Hauano
tepMmouHaMuKku. Kpyrosslie npoueccsl. Temnossie
JBUrarenu. JHTponus. Bropoe Hayano TepMoANHAMUKY.

9. PeasibHble ra3pl, ;KMJIKOCTH M TBep/ble TeJia.

1. PeanbHble ra3el. YpaBHeHue Ban-nep-Baanbca.
Kputnueckas nzorepma. CBoiicTBa KUAKOCTEH.
IToBepXHOCTHAS SHEPIHS U MOBEPX-HOCTHOE HATSHKEHUE.
CwmauuBanue. Kanunsipasie sBieHust. TUIBI KpUCTATIMYE-
CKHUX TBEpbIX Tesl. DazoBble Mepexobl. TermroeMKOCTh
TBEPJBIX TEJl.

2. Beinonnenue paboparopHoit padotsl «M3oTepmbl Ban-
nep-Baanbca" (koMmb 10TEpHOE MOACIUPOBAHKE)

3. PeanbHble ra3bl, )KUJIKOCTH U TBEPJbIE TeA.

10. DyekTpocTaTHKA. DJIEKTPOEMKOCTb.

1. 3akon Kynona. Hanpsi>k€eHHOCTh U MOTEHIUAT
AIIEKTPOCTATHYECKOTO MOJIsL. PaboTa CHit 3JIeKTpU4ecKoro
noJisi. Teopema o0 MUPKYJISIUN BEKTOPA HAPSKEHHOCTH .
[TpuHnun cynepno3unuu nosuei. Teopema I'aycca s
BaKyyMa.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IOJIE.
DNEKTPOEMKOCTb. JIMJIEKTPUKH B AIEKTPUUECKOM
noje.DHeprust U 00beMHas TUIOTHOCTb SHEPTUU
IIEKTPUYECKOTO TOJIS B TUIIEKTPHUKE.
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2. Bemonnenue maboparopHoit pabotel «M3yuenue
JIEKTPOCTATUYECKOT0 NoJs» WiK "KomnbroTepHoe
MOJIETTUPOBAHUE JIEKTPOCTATHYECKOTO MOJIs".

3. 3akoH Kynona. [IpyHuun cynepno3unuu.
HanpsipkeHHOCTh U MOTEHIIUAN 3I€KTPOCTATUYECKOTO MOJIS.
PaGoTa snexTprueckoro moJjs mo nepeMenieHuo

3apsia. DNEeKTPOEMKOCTh IPOBOIHMKA M KOHJIEHCATOpa.
DHeprus 3MeKTPOCTATUYECKOTO MOJIA.

4. MOJYJIb 3. DJIEKTPOCTATHKA. TIOCTOSIHHBIN
SDJIEKTPUYECKUI TOK. 3axon Kyona.
HarnpspxeHHOCTB 371eKTpocTarnyeckoro nois. [IpuHuun
cynepno3unuu. Teopema ["aycca u ee npumenenue. Pabora
cuit nosst.IloTeHman 31eKTpoCcTaTuuecKoro MoJjst U ero
CBA3b C HaHpiDKeHHOCTI)IO.HpOBOZIHI/IKI/I AUDJICKTPHUKHU B
JIEKTPOCTATUUECKOM OJIE.

12

11. ITocTOAAHHBII JIEKTPUYECKHI TOK.

1. ITocTOSIHHBIN NEKTPUUIECKUH TOK.

DNEeKTPUYECKHUIA TOK, CHJIA U TDIOTHOCTh TOKa. PasHOCTH
NOTEHLUAIOB, 3JIEKTPOABIIKYIIIASA CHIIA, HAIIPSKEHUE.
CornpoTuBieHre MPOBOAHUKOB. 3akoH OMa. 3akoH J>KoyJis-
Jlenna. Ipasuna Kupxroda. Knaccuueckas Teopus
3JIEKTPONPOBOAHOCTH METALIOB.

2. Beimmonanenue maboparopHbIX padboT: «3ydeHue 3akoHa
Owma", "[Ipumenenue npasui Kupxroda s
Al

pazBeTBiEHHBIX Hener", "Onpenenenne MmouHocty U KIT/]
ACTOYHHKA TOKA'".

3. 3akon Oma AJ11 OJHOPOAHOTO y4acTKa 1enu. 3akoH Oma
JU1s tostHOM nenu. 3akoH Jxoynsa-Jlenna. Ternno-Bas
motHOCTh. [TpaBuna Kupxroda.
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4. IToCTOSTHHBIN ATIEKTPUYECKHUIN TOK U €r0
xapakTepucTuku.3akoHbl OMa.3akoH Jxoyins-Jlenna. 4
Knaccuueckast Teopus 3JI€KTPOIPOBOIHOCTH METAJLIOB.

12. MaraurocraTuka.

1. MaruurocTaruka.

MarnutHoe nosie. Bektop MarHUTHOM HHAYKIMH. 3aKOH
Awmmnepa. Cuna Jlopenna. 3akon buo-CaBapa-Jlamnaca.
MarauTHbIi OTOK. Teopema 0 HUPKYJISIUU BEKTOpa
MarHUTHON MHIYKUIWU. PaboTa MarHUTHOTO MOJIS.
MarHuTtHOE 10J1e B BELIECTBE.

MarnuTHasi IPOHUIIAEMOCTh U MarHUTHAs
BOCTIpUUMYHBOCTh. Kitaccugukarus MarHeTHKOB.
OO0beMHas MIIOTHOCTh SHEPTUU MarHUTHOTO TOJIS B
BEIIECTBE.

14

2. Bemonnenue naboparopHoit paboTsl: "Omnpesenenne
TOPU3OHTAIBHOM COCTABIIAIOIIECH HAPSKEHHOCTU
MAarduTHOTO 11014 3emMutin"

3. Uanykuust marautHOTO TIoJ1st. Cta Amriepa v cuia
Jlopenna. 3axon buo-Casapa-Jlaruiaca. Teopema o
LHUPKYJISIMUU BEKTOPAa MAarHUTHON MHAYKIMU. MarHuTHOE
I10JIE B BEILIECTBE.

4. MOVYJIb 4. OJIEKTPOMATHETU3M. Huaykuus
MarHuTHOTO noJist. Cunia Amniepa u cuia Jlopenna. 3akoH
buo-Caapa-Jlannaca. Teopema 0 LIMPKYJISIIMKA BEKTOpA
MarHuTHOM MHAYKIUU. MarHUTHOE I0JI€ B BEIIECTBE.

10

13. DJIeKTpOMATrHUTHAS HHAYKIHA.DJIEeKTPOMATHUTHBIE KoJie0aHusi. Cucrema ypaBHennii MakcBeia
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1. DnexTpoMarnuTHas UHAYKIIUS.

3aKOH 3JeKTpOMarHuTHOM nHAykuuu. Ipasuiio Jlenna.
Camounaykuusa. MTHAYKTUBHOCTh
COJIeHOM 1a. DJIeKTPOMarHUTHhIe KoseOanus. [lepeMeHHbIi
TOK. Buxpeoe snekTpudeckoe noje. Tok cMeeHus.
Cucrema ypaBHeHHI MakcBeia B UHTETpaIbHON U
nuddepernranbHON GpopMax, ux OU3HIECKUI CMBICIT.

12

2. Bemonnenune maboparopHoit paboTel «OnpeaeieHne
NHIyKTUBHOCTH KaTyIIKW»

3. IloTok BekTOpa MarHUTHOW MHIYKIMH. PaboTta
MarHMTHOTI'O MOJIsL. DJIEKTPOMAarHUTHas UHAYKIIHS.
CamMOMHIYKIUS ¥ B3aUMOMHAYKLUSA. DHEPTUsl MArHUTHOTO
OJIS.

4. DnexTpoMarHuTHAsA UHAYKIUsA. CaMOMHAYKIUS.
DneKTpoMarHuTHhIC KosieOanws. B3anmuas
uHaykuua.Cucrema ypaBHeHnid MakcBeria Juist
3JIEKTPOMArHUTHOTO TTOJISL.

14. Boanbl. UnTepdepennus, nudpakuusi M nNoJasipu3anusi CBeTa.

1. Bomnosast ontuka. Uatepdepenmus. Judpakims.
[Tonspuszauus.

2. BonHbl, ynpyrue u 3JIeKTpOMAarHUTHBIE, Y paBHEHUS U
rpauKkHu, UX XapakTepucTUKH. OCHOBHBIE 3aKOHBI
reomeTpuueckoi ontuku.MaTepdeperuns, tuppakius u
HOJISIpU3AlKs CBETOBBIX BOJIH, TEOPUS U IPUMEHEHHE ITUX
sBiieHuid. [loHsiTHE O ToMOTpaduu.

20

3. BeimosnHeHHE 1a00paTOPHBIX PadOT IO TEOMETPUIECKOIM
(oxHa paboTa))u BOJIHOBOM OINTHKE, IO BOJTHOBOM ONTHKA:
uHTEepepeHIH, TU(HPAKIUU U TOISPU3AINN IO OTHOU
padorTe.

14




4. MOVYJIb 5. OIITUKA. B nmomojiHeHHE K JCKIHSAM
pexkomennyetrcss MOOK "®usuka B onbiTax, 4. 4.BoyHbl u
ontuka'. BoJHBI yripyrue v 3JI€KTPOMarHuTHHIE.
OcCHOBHBIE 3aKOHBI TEOMETPHUYECKOMN ONTHKH.
WNuTtepdepentus, nudpakius, TOJIpU3aIUs CBETOBBIX
BOJIH.

15. KBanroBas onrTuKa.

1. 3akoHbI TeruioBoro u3nyudenus. I'unoresa [lnanka. Macca
U UMITyJIbC oToHA. J[aBieHne cBeTa. 3aKOHbI BHEIIIHETO
dororddekra.Ypapuenne Jumreiina. g ekt KomnroHa.

2. TenmoBoe u3yyeHue u ero 3akoHsl. Gopmyna Penesi-
JxuHca u «ynbTpaduoneToBas karactpoda». ['unoresa
[Inanka u ero ¢popMysa 1715 TETIIOBOTO U3ITYUYECHHUS.
Onrtuueckas nupomeTpus. Macca 1 UMIynbe (HOTOHA.
Jaenenue csera. @ororddext u 3gpdpext Komnrona.

10

3. BemonHenue naboparopHoii padoTsl "M3yueHue
BHenrHero Gotorddexra'.

4. 3akoHbI TeroBoro usnydenus. I'nnoresa ITnanka.
KopmnyckynsipHO-BOJIHOBOM yann3M cBeTa./[aBieHue ceta.
3akonbl BHenHero Gorodpdexra.ddpdexr Komnrona.

16. AtomHasi pu3uka. JjieMeHTbl KBAHTOBOH MeXaHUKH.

1. AtoMm Bogopoaa o bopy.2nemMeHThl KBaHTOBOM
MEXaHHMKU: TunoTe3a e bpoiins,cooTHoeHe
HeonpeneneHuocred. Ypasuenue lpenunrepa

15




2. Moaenu aromoB.CHieKTp aroma BOJIOPO/ia, CEPUU JTUHUM.
ITocrynars! bopa.

I'unoresa ne bpoitns. [IpuHuun HeonpeneneH-HOCTe.
VYpasuenue Hlpenunrepa.CtpoeHne aroma BOAOpOJa U
MHOT'OJIEKTPOHHBIX aTOMOB B KBAaHTOBOM
mexanuke.lIpaBuna or6opa. @epMuOHbI U GO30HBI.
[Tpunmun [aynu.

OneMeHTH! (PU3UKU TBEPOTO Tela.

17

3. Bemonnenne naboparopHeix padot «IIpoBepka
COOTHOIICHUS HEeOoNpeneaEHHOCTEH i1t HOTOHOB",
Paccesinne MukpoyacTuil OAHOMEPHBIM MPSIMOYTOIbHBIM
MOTEHITUATLHBIM OapbepoM", " ludpakiims MUKpOYACTHIT HA
mienn"

4. MOAYJIb 6. ATOMHASA U AJEPHAS ®U3NKA.
Mogenu aromoB. Iloctynarel bopa. JIuneiuarslil ciekTp
aromoB. Teopus aroma Bogopoza no bopy.I'unoresa ne
bpoitns. [Ipuanun Heonpenenennoctel I elizenoepra.
VYpasuenue lpenunrepa. CTpykTypa 30H B MeTa/LIaX,
MOJIYITPOBOJIHUKAX U TUAJIEKTPUKAX.

17. Sinepuas pusuka.

1. CocraB u XapakTepUCTHKH siipa./ledexT Macchl, sHeprus
CBSI3M HYKJIOHOB B sijipe. SlaepHble peakuuu. 3aK0H
pPaguoaKTUBHOIO pacnaja.

2. CocTaB 1 XapaKTEpUCTUKN aTOMHOTO siApa. DHEprus
CBSI3U HYKJIOHOB. CBOMCTBA SIAEPHBIX CHUJI.
PannoakTuBHOCTH U €€ BUIIBL. SlIepHbIEC PEAKLIUU:AETIECHUE
U cuHTe3 Anep. PyHaa-MeHTalbHbIE B3aUMOACHCTBUS U
OCHOBHBI€ KJIACCHI 3JIEMEHTAPHBIX YaCTHLI, U3
CBOMCTBA.3aKOHBI COXPAHEHUS B SIACPHBIX PEAKIUSIX.

10

3. [Ipuem 3avera mo 1abopaTopHBIM paboTam

16




4. ®u3nKa aTOMHOTO SIIpa ¥ JIEMEHTAPHBIX YaCTHII.

Bcero

85

51

51

137
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10.

11.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Hponor U. E. 3amaun o obmieit ¢pusnke: yueOHOE TOcOOHE IS BY30B,
00y4YaromMXxcs M0 €CTECTBEHHOHAYYHBIM, IeJarOTHYeCKUM M TEXHUUYECKUM
HarpaBJIeHUsM U crienuanbHocTsIM(MockBa: Jlans).

CasenbeB U. B., CasenbeB B. 1., CasenbeB B. U. Kypc o6meit puzuku: T. 1.
Mexanuka. MonekymnsipHast (GU3MKa U TEPMOJUHAMUKA: y4eOHOE mocodue st
BY30B I10 TEXHUYECKUM CIIEIUATLHOCTSIM U HAIPABJICHUAM : B 4 TOMax
(Mocksa: Knopyc).

Bonbkenmreitn B. C. COopHuk 3anad o o01ieMy Kypcy Gu3muKH: JUIst
ctyneHToB TexH. By30B(CII10.: KumxubIit Mup).

CasenbeB U. B., CasenneB B. 1., CasenbeB B. U. Kypc o6meit puzuku: T. 2.
OnexTpudecTBO 1 MarHeTu3M. Bomubl. OnTuka: yue6HOe mocodue Aiisi By30B
M0 TEXHUYECKUM CIEIUATHHOCTSIM U HampaBjieHusM : B 4 Tomax(Mocksa:
Knopyc).

CagenweB . B., CaenneB B. . Kypc o6mieit ¢pusuku: T. 3. KBantoBas
ontuka. ATomHas ¢pusnka. Pusrka TBepaOro Tena. Pusrka aroMHOTO spa U
AJIEMEHTAPHBIX YaCTHUIl: y4eOHOE MOCOOUe IS CTY/I. By30B 1O TEXH.
HanpaBJIeHUsAM U crieluaabHOCTM : B 4 Tomax(Mocksa: KHOPYC).
Tpodumosa T. U. Kparkuii Kypc GU3MKH ¢ IpUMEPAMU PEILICHUS 33/1a4:
yaeOHoe mocobue [ By30B](Mocksa: KHoPyc).

CasenbeB U. B. Kypc o6mieit pusuku: T. 1. Mexanuka. MonekymnsipHas
¢uznka: yaeOHoe mocodbme i By30B 1o TexandeckuM (550000) u
texHosornueckuM (650000) narpasnenusm : [B 3 1.](Caukt-IleTepOypr ;
Mockasa ; Kpacnomap: Jlans).

by3smakoB A. E., Tepemos C. I'., Mamykos A. B., Ps6unun H. A., AprembeB
E. M., I'aepunos B . M., 'opogunosa JI. JI., 3mo6un B. 1., Mamu3zepona JI.
N., Maropun E. E., lllkypsiea B. b., Kum T. A., Anoxuna B. C., bapanosa
. A., Py3anosa JI. H., babymkun A. 1O., Uepnos B. K., JIsxosckwuii H. I1.,
ITononnnukoBa B. A., KBamnun I'. M., Mcakos P. B., Bepmnauna B. 1.,
Mamykosa A. E., Bypyuenko A. E., Apaonbn O. I1., 3onoryxusn O. I'., Kopen
A. 5., Pesuna E. I'., ®enopos B. I1., I'pemnnosa H. B., 3akapmioka A. B.,
3paxenckuit B. M., Onydbpuenok B. B., Cumunuyk C. A., iBanosa H. b.
®dusuka: 37eKTpoH. yuel.-MeToJI. KomIuiekc nucuurmnHbl(KpacHospcek:
CoY).

Kysnenos C. U. Kypc ¢dusuku ¢ npumepamu perieHus 3agad: Y. 1.
Mexanuka. MonekynsipHas ¢pusuka. TepMoauHaMuka: yaeOHoe nmocobue s
CTYJICHTOB BY30B, 00YYaIOITNXCS TI0 TEXHHYECKUM HAIPABICHUSIM
noAroToBKHU U crienuantbHOCTAM(CankT-IleTepOypr: Jlanb).

Mys3bruka A. FO. Mexannka 1 3JI€KTpOMarHeTU3M: TEKCTHI JISKIMA 10 0011ei
¢uzuke(Mocksa: [lupekr-Menua).

baiikos 10.A., Ky3nenos B.M. KBantoBas mexanuka: Jlonymeno Hayuno-
METOJANYECKUM COBETOM M0 (hr3uke MUHUCTEPCTBA 0Opa30BaHUs U HAYKU
Poccuiickoit denepanuu B KauecTBe yueOHOT0 MocoOus Uil CTYACHTOB
BBICIIUX YYEOHBIX 3aBEACHHM, 00YJaOIINXCS IO TEXHUYECKUM
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12.

13.

14.

15.

16.

17.

18.

19.

HarpaBJIeHUAM MMOJATOTOBKH U crieruanbHocTaM(MockBa: BUHOM).
bapanosa 1. A., Ucaxos P. B., Cumenuyk C. A. Mexanuka: yue0. mocooue
(Kpacnosipck: UIIK CDY).

Bypyuenko A. E., Jlorunos U. A., Mymapanosa C. 1. O6mas ¢pusuka.
Mexannka. MonekymnsipHas ¢pusuka. Dnekrpocrarrka. [[ocTosHHBIN TOK.
OnexrpoMarHeTusM. OnTuka. AToMHad U siaepHas pusuka: yued.-MeTo/I.
nocobue 1151 6akanaBpoB pasubix cretr. 0122000, 280700, 190110, 190600,
240100, 270800, 230700(KpacHosipck: CDY).

bypyuenko A. E., 3axaposa B. A., Cepebpennukos B. JI., Xapyk I'. H.,
Crenanosa JI. B., Jlorunos U. A., Mymapanosa C. 1. O6mas pusuka.
KonTtponbsHbie 3ananus: yued.-MeToI. TOCOOUE 1O KOHTPOJ. paboTaM AJist
CTYJIeHTOB MHKeHep. cren.: 271101,130102, 131000, 151000, 190110,
120401 (KpacHosipck: COY).

Bypyuenko A.E., 3axapoBa B. A., Cepedbpennukon B. JI., Xapyk I'. H.,
Cremanona JI. B., JlorunoB 1. A., Mymapanosa C. 1. O6mas ¢pusuka.
DNEKTPUYECTBO U MarHeTU3M: JlaboparopHblii npakTukym(KpacHosipek:
CoYy).

bypyuenko A. E., Cepebpennukon B. JI., Xapyk I'. H., Mamkos II. I1.,
Jlorunos U. A., Mymaparnosa C. 1. OnTuka n aromHasi pu3uKa:
J1a00paTOpHBINA MPAKTUKYM JUISl CTYACHTOB MHKEHEPHBIX CIIEUAIbHOCTEH
(Kpacuosipck: COY).

Bypyuenko A. E., Cepedpennukon B. JI., Xapyk I'. H. O6wmas ¢pusuka.
Mexanuka 1 MoJIeKyJisipHas (puU3HMKa: 1a00paTOPHBINA MPAKTUKYM
(Kpacnosipck: COYV).

Ps6oB O. H., Bomukosa U. B., [llunko E. M. Mexanuka: yueO6HO-
METOIMYECKOE TTocoOue MIst 1TabopaTOPHBIX paboT 7151 CTYJEHTOB Harp.
130101.65 «Ilpuknangnas reonorus» |(KpacHosipck: COVY).

Bypyuenko A. E., Mymapariosa C. U., Xapyk I'. H. O6mmas ¢pusuxa.
Mexanuka. MonekynsapHas ¢pu3nka u TepMoanHamMuKa. KOHTpoIbHBIE
3amaHus: yueOHO-METOANYECKOEe OCOOUE 17151 CTYJEHTOB UHKEHEPHBIX
crenuanbHOCTeN COY](KpacHospck: COYV).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO pacCHpOCTpaHsieMoe MPOrpaMMHOe

o0ecmeyeHne, B TOM YHCJIe 0T€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
odecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHMIEeH3UI0, 2 TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):

l.

PR =

OC Microsoft XP, Windows 7, Microsoft Office 7, Adobe Reader, Flash
Player, coBpemeHHbIe Bepcuu Opay3epoB, B KOTOpbIX cuctema Moodle
pabotaet koppektHo (Mozilla, Chromium u ap.).

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHabHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

www.google.ru

www.rambler.ru

www.yandex.ru

OnexTpoHHbIN yuebHnuk http:// www.physics.ru
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10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

O0630p 2JEKTPOHHBIX YIYCOHHUKOB 1 YI€OHBIX MOCOOMH TI0 (PU3HUKE
http://www.curator.ru/e-books/physics.html

Enunas xomnekus nudpoBbix 00pazoBareabHbIX pecypcoB — http://school-
collection.edu.ru

OTkporTas Ousnka, yaeOHbBIN KOMITBIOTEPHBINA Kype 10 (pr3nKe
http://college.ru/physics/

Caiit 151 yyamuxcs v npernojaBareneid Gu3nuku
http://www.fizika.ru/index.htm

Caiit «®u3rka B aHUMAIUAX», COACPIKUT aHUMAITUH (BHIeO(hParMeHTHI) 110
BceM paznernaM ¢usuku http:// www.infoline.ru/g23/5495/physics.htm

«Kusas ®uzuka», oOyyaromas nmporpamma mno ¢usuke http://www.int-
edu.ru/soft/fiz.html

[TporpaMMHO-METOAMYECKHI KOMIUIEKC « AKTUBHAS (DU3HKA»
http://www.cacedu.unibel.by/partner/bspu/pilogic/

«Dusuka 11t Bcex»: caT Ceprest Jlopsaruna http://physica-vsem.narod.ru/
Bce obOpasoBanme B MHTepHeTe. YueOHbIE MarepHaibl O GU3KKE.
Karanor cceunok http://www.catalog.alledu.ru/predmet/phisics/

Komneknus «EcTecTBeHHOHAaYYHBIE SKCIIEPUMEHTB: (hU3HUKa
http://experiment.edu.ru

3anaun no ¢usuke ¢ pemeHusiMu http://fizzzika.narod.ru

3aouHas ¢usuko-Texundeckas mkoja mpu MOTU http://www.school.mipt.ru
Mup ¢usuku: ¢uzndeckuit sxkcnepuMmeHT http://demo.home.nov.ru

®dwusuka B anuMmanmsix http://physics.nad.ru

Open access to 942,059 e-prints in Physics, Mathematics, Computer Science,
Biology, Quantitative Finance and Statistics) http://arxiv.org/

DNEeKTPOHHBIN y4eOHO-METOINYECKUI KOMIUIEKC 1O (PU3UKE JUIsl CTYACHTOB
MDMU, www.auditoriya.info/index/students_fizika/id.488

Pemenus 3anau no ¢pusuke u3 yuebnuka Mpomosa. Crincok Gpusnueckux
KOHCTaHT. PopyMBbI 110 y4eOHbIM Marepuanam http://irodov.nm.ru/

CaiiT nocBsiIeH Kypey Gpu3nuku oduieodpasoBarebHO# Kokl [{enb:
00JIerYuTh MOATOTOBKY yYallMXcs K 9Kk3ameHaM 1o ¢usuke http://fizik.bos.ru/

Bricimias ¢usuka: ®Ousnka ¢ 3aBUCUMOCTbIO 3apsiia OT CKOPOCTH, CBEPX-
CBETOBBIMM CKOPOCTSIMH U 0€3 3aMeJIEHUS] BPEMEHU
http://www.acmephysics.narod.ru/

NHTEepaKkTUBHBINA KaJIbKYJIATOP U3MEPEHUN - CUCTEMBI U3MEPEHUI: METPH-
YeCKasl, aMEpUKaHCKasd, SIOHCKas, PEBHETPEUYECKas, CTapopyccKas
http://www.convert-me.com/ru/ Jlekoaep equHuI n3MepeHUs
http://www.decoder.ru/

Kabuner ¢usuku Cankr-IletepOyprckoro YHuBepcureTa ne1arorndeckoro
mactepcrsa. [lonesnas nngopmanus Ui yuuTesneid 1 y4eHUKOB, pOAUTENEH U
metoauctoB http:// www.edu.delfa.net:8101/
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27. DneMeHTapHbIe yacTHIlsI http://nrc.edu.ru/est/r2/

28. Omnrtuka. O0pa3zoBareIbHBINA cepBep: YueOHOE TocoOue, BUPTyaTbHas Jia-
Ooparopusi, cripaBouHO-MHGOpMalMOHHas 0a3a http://optics.ifmo.ru/

29. 3neck coOpanbl Kypchl Jeknuii 1 kaur mo @usuke. Ha pycckom u an-
ruicKoM si3bikax http://edu.ioffe.ru/edu/

30. DroT pecypc NpeaHa3HAYCH YUYCHHUKY, CTYJICHTY, YUYUTEII0, TIPEOIaBaTe-Jio
By3a, HAyYHOMY pa0OTHHKY U IPOCTO YEJIOBEKY, NHTEPECYIOMEMYCsl (PU3UKOH
http://ivsu.ivanovo.ac.ru/phys/

31.  Anumarus GU3NYECKUX MPOIECCOB (MYJIbTUILTUKALUS ¢ QU3NICCKUMH
MPOIECCAMH U JIaHbI TECOPETHUYECKUE OOBSICHEHUS ), TOKA3aTeIIbHO U
noy4yuTeNbHO http://www.infoline.ru/g23/5495/physics.htm

32.  DnexTtpoHHBIHN xypHan "@uzukomn" - Marepuaisl 11 U3ydeHus Qpu3nku
http://physicomp.lipetsk.ru

33.  YyeOHble MaTepuaisl 0 PU3MKE - MEXAHUKA, TEPMOJIMHAMUKA, AJIEKTPO-
JTUHAMMKA, HJIEKTPOCTATUKA, ONTUKA, KBAHTOBas (PU3MKa
http://www.omsknet.ru/acad/fr_elect.htm

34. "Snepnaa pusuka u crpoenue ConHia" - yueOHUK AJIs1 HIMPOKOTO Kpyra
yuTarenei, http:// www.irnet.ru/olezhka2/prosvet/wnuclear/wnuclear.shtml

35. DOmnextponHbIil yueOHUK 10 (usuke. [IpencraBiensl pasnesnsl GU3NKU B
TEOpUH, MPUMEpax U 3a/1adax: MEXaHUKa, TEPMOINHAMUKA, STEKTPOCTATHKA,
ANIEKTPOANHAMUKA, ONTHKA, KBAHTOBas (PU3UKa
http://www.omsknet.ru/acad/fr_elect.htm

36. YuyeOHBIE KPOCCBOP/BI IO PA3IUYHBIM JUCHUIIINHAM: (PU3UKA, XUMUSI,
Maremaruka u 1ip. http://schools.keldysh.ru/sch1275/kross/

37. JlemoncrtpaumonHnslii kabunet ¢pusznku HI'Y - onmcanus, HoBbIe pa3pa-00TKH,
BUICO3AMMCH JEMOHCTPAIIMOHHBIX OIBITOB IO pa3fenaM (pU3uKH.
http://www.phys.nsu.ru/dkf/

38.  Hudpakmus. MarepaktuBHbie Moaenu http://www.kg.ru/diffraction/
39. ®uzuka B Internet. Ccbuiku http://dbserv.ihep.su/IHEP/rus/physicsr.htm

S ®oH OLIEHOYHBIX CPEJICTB

OrneHOYHBIE CPEICTBA HAXOAATCS B MPUIIOKEHUU K PabOYUM MporpamMmam
JTUCLIUTUINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIJINHe (MOILYJII0)

Jlnist ocymiecTBiIeHUs 00pa30BaTeIbHOTO MpoIiecca Mo AUCIUILTHHE «Dru3ukay
UMEIOTCS JICKIIMOHHbIE ayAUTOPHH C MHTEPAKTUBHON JTOCKOU U
JIEMOHCTPAIIMOHHBIM 000PYI0BaHUEM, U YueOHbIE JTaA00PaTOpUn: MEXaHUKH U
MOJIEKYJIIPHON (DU3UKH; HIEKTPUIECTBA U MarHETU3MA; ONTUKH, aTOMHOH H
aIepHON (PU3UKHU, OCHAILIEHHbIE KOMIUIEKCaMH J1a00paropHbIX padoT u
MHTEPAKTUBHBIMH JJOCKaMU. Y 4eOHbIe J1a00paTopuH MO3BOJISIOT BHIITOJHUTD
HE00X0IMMO€ KOJIMUYECTBO JTA0OPATOPHBIX PAdOT M0 y4eOHOMY IIIaHy.
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JUJis MHBATHUIOB U JIUI[ C OTPaHHUYEHHBIMHU BP3MOKHOCTSIMU 37I0POBbBS JOKHbI
OBITh B HAJTMYHMH CPEJICTBA O0yUEHHUS OOIIEro U CIeIHATHPHOTO HA3HAYCHMS:
YCHJIUTENbHAS allaparypa; anmaparypa Jjs BU3yUTH3aliH CO CTICIUATHHBIMU
BO3MOYKHOCTSIMU;CPEICTBA 3aIUCH M BOCIIPOU3BEACHUS ayIUO- U BUJICO-
uH(popmaruu;cucTMa 6ecipoBogHON niepenaun 3Byka (FM-cuctemsl) nis
yCHJIEHUS pa300pUYMBOCTH PEUH MPETIOAABATENSI U APYTUX TOBOPSIINX;
BpaiineBckas KOMIbIOTEpHAs TEXHUKA;KOMITBIOTEPHBIC TU(DIOTEXHOIOTHH,
o0ecreynBarolre npeodpazoBaHrue KOMIBIOTEPHON HH(GOPMAITUH B TOCTYIIHbBIE
JUTS He3psiauX (DOPMBI(TTPOrpaMM-CHHTE3aTOPOB peun ))peoOpazoBaresieii B
pesbeHO-TOUCUHBINA WIN YKPYTHEHHBIN TEKCT).
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