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1. less U muIaHUpYeMBbIe Pe3y/JIbTATHI OCBOCHHS THCHHUIINHBI

Llenbt0 OCBOCHHS AUCIIUTUINHEI SIBJSIETCST (POPMHUPOBAHUE CIEAYIOIINX KOMIIETCHITHIA:

OIIK-1. CnocobeH wucnonb30BaTh B NPOPECCHOHATBHON JesITEIbHOCTH OCHOBHBIC
3aKOHBl €CTECTBCHHOHAYYHBIX W OOIIEHMH)KEHEPHBIX JWCHIUIUIAH, MPUMEHSITh METOMbI
MaTEeMaTHYECKOr0 MOJICTIMPOBAHUS, TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX UCCIIETOBAaHHMN.

Pe3ynbTaToM OCBOCHUS TUCITUITIHHEI SIBIISTFOTCS:

POOIIK 1.1 3naer (yHIaMeHTalbHblE 3aKOHbl  E€CTECTBEHHOHAYYHBIX U
OOIIENH)KEHEPHBIX TUCIUILINH U MAaTEMaTHYECKHE 3aKOHBI

2. 3aga4y 0CBOCHUSA TUCHMIIIHHDI

— OcBouth (hyHIaMEHTalIbHbIE MOHATUS M IpPEACTaBICHUS 00 OCHOBHBIX MOJIXOJaX K
OIMCAHMIO PEATbHBIX (PU3NYECKHUX MPOLIECCOB U SIBICHUI.

— HayuuTbcsi IpUMEHATh OCHOBHBIE 3aKOHBI (DU3UKU 711 PELICHUsI MPAKTUYECKUX 3a]a4
npodecCUOHATBLHOMN 1eATEIbHOCTH.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuunimza otHocuTes K biioky 1 «/lucuumuinael (Momynn)».
JluctumianHa OTHOCUTCS K 00s3aTeIbHON 9acTH 00pa30BaTeIbHOMN MPOrpaMMBl.

4. Cemectp(b1) ocBOeHHs U (popMa(bl) IPOMEKYTOYHOM ATTECTAIMY MO AUCHUIIIHHE

I1epBbIit cemecTp, IK3aMEH
Bropoii cemectp, sx3ameH
Tpetwnii cemecTp, FK3aMeH

5. Bxoanble TpeOOBaHMS AJ151 0CBOCHUS TMCHMILINHBI

JlJis ycrienHoro OCBOEHHUS JAMCUUILUIMHBI TPEOYIOTCS KOMIETEHIMH, COPMUPOBAHHBIE B
XO07Ie OCBOCHHsI 00pa30BaTEIbHO MPOrpaMMBbI MPEALIECTBYIOIIETO YPOBHS 00pa30BaHMUsL.

6. SA3bIk peasnzanun

Pyccknii

7. O0beM TUCHUIIIHHBI

OO6mas TpyJ0€MKOCTh TUCIMIUIUHBI cocTaBisieT 13 3.e., 468 4acoB, U3 KOTOPHIX:
-nexkuu: 90 u.

-nmaboparopHsie: 84 4.

-TIpaKTHYECKHUE 3aHATUsA: 76 4.

O6beM caMOCTOSATENIBHON padOThI CTY/IEHTA OTpeAeieH Y4eOHbIM MJIaHOM.

8. Conepikanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

1 cemectp

Pasznen «Mexanuka»

Tema 1. Kunemaruka.

Cucremsbl orcuéra. MaTtepuanbHas Touka. CiocoObl OMMcaHus JIBUYKEHUS MaTepUaTbHOU
ToukH. CkopocTb. Yckopenue. Knnematuka BpamartesnbHoro apuxeHus. Kuaemarnka TBEpnoro
tena. Crenenu cBoOOIbI M 000OIEHHBIE KOOPIUHATHI.

Tema 2. /lunamyka MaTepuaJIbHON TOUKH.



Ilepssiii 3akoH HeroToHa. MHepiuanbHble cucteMbl oTcuéta. Macca tena. Cuna. Bropoi
3akoH HproToHa. Ponp HauvanpHBIX ycinoBHH. J[BHKEHHE Tel C IMEpeMEHHOM Maccoi. Tperwmii
3akoH HerotoHa. IloneBoe B3amMmonelcTBUE. 3aKOH COXpaHEHMs uMIyibca. [IpuHimn
otHOcutenbHOCTH [ ammnes. [Ipeobpazoanus ["anmmnest.

Tema 3. PaGota u sHEprHSL.

Pabora wu kuHermueckas odHeprus. Teopema Kénwra. [loTrenumaneHple W
HEeNoTeHIManbHble cuibl. lloTeHnManbHas sHeprus yactuuel B noisie. [lomHas mexanudeckas
sHeprus yacTuipl. [loTeHnmanpHas 3HEprus CUCTEMBl MaTEpUAIbHBIX TOYEK. 3AKOH COXPAHECHHUS
MEXaHMUYECKON dHEPIuu JJIsl CUCTEMbI MaTepHAIbHBIX TOYEK. CHIIbI M OTEHLIMAIbHASI SHEPTUS.
VYcnoBust paBHOBECUS MEXaHUYECKON CUCTEMBI.

Tema 4. MexaHnuka TBepAOIo Telna.

MOMEHT CWJIBI U1 MOMEHT HUMITYJIbCa OTHOCHUTEIBHO HEMOJBMXHOIO Hayana. MoOMEHT
UMITyJIbCA M MOMEHT CHUJ OTHOCUTEJIBHO HEMOABM)KHOM OCH. 3aKOH COXpAaHEHUS MOMEHTa
HMITyJIbCa. Y paBHEHHE MOMEHTA MMITYJIbCa JUISl BPAIlEeHHUs] BOKPYT HEMOJBHKHONU OCH. MOMEHT
uHepuuu. Teopema ['tolireHca. KnneTtnueckast sHEprus Bpallarollerocst TBEPIOTo Teaa. 3aKOHbI
COXpaHEHUs U CUMMETpPHS ITPOCTPAHCTBA U BPEMEHH.

Tema 5. KonebGaTenbHoe 1BUKEHHUE U BOJIHBI.

Mansie konebanus. ['apmMoHnueckue kojaedbanus. 3aryxaromiue Konedanus. BeiHyX/IeHHbIE
kosiebanus. Pe3onanc. CnoxxeHue koyieOaHui. YpaBHEHUS IUIOCKOM M chepuyecKor YIpyrux
BoJIH. BonHOBOe ypaBHeHMe. DHeprusi, mepeHocumasi yrnpyro BoiHON. DD EKTsl CrIoKeHUs
BOJIH.

Tema 6. PensTuBuCTCKas MEXaHUKA.

OcHOBHBIE TIOCTYJAThl CHEIMAIbHONH TEOPUU OTHOCUTENbHOCTH. IIpeoOpa3oBanus
Jlopenma. CrnenctBus w3 mnpeobOpazoBanuii JlopeHma. PensaTuBuCTCKHE BBIpOKCHHUS IS
UMITyJIbca ¥ 3Heprun. Cucrema pelnsiTUBUCTCKUX YaCTHIL.

Tema 7. MexaHuka )UIKOCTEN U YIIPYTHUX TEI.

Kunematnueckoe onvicanue ABMKEHUA KUAKOCTH. CTallMOHApHOE ABM)KEHUE UACATIBHOU
XKUAKOCTH. YpaBHeHUe bepHyiu. [Ipumepsl Ha npruMeHnenne ypaBHeHus beprymm. @opmyna
Topuuemmu. CtanmoHapHOE ABMKEHHE )KUKOCTHU 10 IpsSMOIUHEHHOH Tpyde. Dopmyna
[Tya3zeitnia. DmeMeHTh MEXaHUKHU CIIONIHOM cpenbl. Buasr nedopmaruii TBepaoro tena. 3akoH
I'yka. DHeprus ynpyrux HanpsoKeHH.

2 cemecTp

Pa3nea «CraTucrudeckas gpusuka. TepmoguHamMuka»
Tema 8. MeToapl pacCMOTPEHHS CHUCTEM, COCTOSIIIMX M3 OONBIIOTO YHCIA YaCTHIIL.
OCHOBHbIE MOJIOKEHUS] MOJIEKYISIPHO-KMHETHUECKON Teopruu. Mojenb uaeaibHOro rasa.
TemoBoe  nBwxkeHue. CTAaTUCTHYECKHUM UM TEPMOAMHAMHYECKUM  METOABI  ONHCAHUSA
MOJIEKYJISIpHBIX cucTeM. PaBHOBeCcHOE cocTosiHue. MakpoCKOMUYecKre napaMeTphl.

Tema 9. CTaTHCTUYECKUIT METOI.

DneMeHTapHble CBEJCHUS U3 TEOPUHU BEpOSTHOCTEH. Pacmpenenenrue cKopocTeil MOJIEKyI
ra3a. [locranoBka 3amaun. Pactipenenenvne MakcBemia. YpaBHEHHE COCTOSIHUS UIICAJIBHOTO Ta3a.
Pacnipenenenne bonpimana. Paboter [leppena mo onpeneneHuto yucia ABoraapo.

Tema 10. IlepBoe Havan0 TEPMOIUHAMUKH.

BuyTtpeHnss osHeprus. Pacmpenenenue sSHepruu 1o cremneHsM cBoOozasl. KommuecTBo
Teryia, pabora. IlepBoe Hauwano tepmomuHamuku. PabGora, coBepiiaeMas CHUCTEMOM Mpu
u3MeHeHnn oO0bema. TerumoemkocTh. [Iporiecchl B uaeanbHbIX ra3ax. [lomuTpomHbiid mporecc.
Huknuueckne mnponeccsl. Koadpounuent mnonesnoro peiicreus 1mwukia. Luxn Kapwo.
Koaddurment nonesnoro aeiicteus nukina KapHo.

Tema 11. Bropoe Hayano TepMOINHAMHUKH.

OHTponus. DHTponus uaeanbHOro rasza. CTaTUCTUYECKHM CMBICI SHTponuu. BTopoe
Hayano TtepmoauHamuku. Teopema Kapno. HepasenctBo Kiaysmyca. TepmonnHamuueckas



IKana reMmneparyp. TepMoauHaMuyeckue moTeHuansl. OOye KpUTepruu TepMOIMHAMUYECKON
ycroitunBocTH. [Ipunnun Jle-Illatense-bpayna.

Tema 12. HeuneanbHslil ras.

MounekyspHbIE CHIIBI M OTCTYIUIEHHS OT 3aKOHOB MJCAIbHBIX I'a30B. Y paBHeHHEe BaH-n1ep-
Baanbca. M3orepmsl raza Ban-gep-Baanbca. BHyTpeHHss sHeprus rasa Ban-nep-Baansca.
N3oTtepmsbl peanbHOro raza. Meractabunpable coctosiHus. [Ipuniun HepHuera.

Tema 13. da3oBbie nepexobl.

@a3pl 1 (a3oBble IpeBpalleHHs. YCIOBHE paBHOBeCHs! (a3 XMMHUYECKH OJHOPOIHOIO
BeuiecTBa. YpaBHeHue Kianeiipona-Knaysuyca TpoiiHble Touku. /lnarpamMmel COCTOSHUI.
da3o0Bble MpEBpALLIEHUS] BTOPOrO poia. MHOTOKOMIOHEHTHbIE cucTteMbl. [IpaBuio @as.
JlnarpaMMbl COCTOSIHUM.

Tema 14. )Xuakoe cocTosgHue.

Crpoenne xunkoctd. [IoBepXHOCTHOE HaTsHKEHHE. Y CIIOBUSI PaBHOBECHUS HA TPAHUIIE JIBYX
KUIKOCTEN M KUIAKOCTh — TBEpAOE Tesio. [[0BepXHOCTHO — aKTHBHBIEC BelecTBa. J(aBieHne moa
UCKpUBJIEHHON mNoBepxHOCThI0. Dopmyna Jlammaca. KanuuispHele siBieHus. TepmoauHamuka
ITOBEPXHOCTHOTO HATSKEHHUS.

Tema 15. SIBneHus nepeHoca.

Bunel npoueccoB nepenoca. [lonepeuHoe cedeHue U cpeHss UIMHA CBOOOJHOTO mpoodera.
Obmee ypaBHeHue nepeHoca. TemnonpoBogHocTh. Bsaskocts. Camoauddysusi.

Pa3zjnen «2yekTpU4YeCTBO M MATHETH3M

Tema 16. DnekTpryeckoe Mmojie B BaKyyMe.

CaoiicTBa 3nekTpudeckux 3apsaoB. 3akoH Kynona. CucteMbl eIuHHUL. DJIEKTPUUYECKOE
none. Hanpsokennocte mons. [lpunmun cynepnosunmm  noned. Teopema ['aycca st
anekTpuueckux nojei. [lorenmuan snexkrpudyeckoro noiyid. CBsA3b MEXAY HAMPSKEHHOCTHIO U
noteHuuanomM. Ypasuenue [lyaccona.

Tema 17. DaexTpudeckoe NoJie B JUIICKTPUKAX.

DnekTpuyeckoe moJsie B BemiecTBe. llomspuzarus AMDIIEKTPUKOB, THIBI JTUIICKTPUKOB.
[Tone BHyTpu OuANEKTpUKOB. Bektop momspuzanuu. [ToBepxHOCTHAs T 00BEMHAS TIOTHOCTH
CBSI3aHHBIX 3apsioB. BekTop snekrpuyeckoro cMmemenus. Teopema ["aycca st AUAIEKTPUKOB.
VYcnoBus Ha TpaHulie pa3jiena ABYX AUAJIEKTPUKOB.

Tema 18. IIpoBOJHUKH B 3JIEKTPUYECKOM IIOJIE.

VYcnoBust paBHOBecHs 3apsa0B Ha MPOBOJIHUKE. [IpOBOHUKH BO BHELIHEM 3JIEKTPUUECKOM
nose. EmMxocTs poBogHuKoB. KoHaeHcaTopsI.

Tema 19. DHeprus 351eKTpUUECKOTO MOJIS.

DONeKTpuYecKas JHEPrusi CHUCTEMBI 3apsoB. OJHEPIHsl 3apsHKEHHBIX MPOBOJHHMKA U
KOHJIEHCATOPa. DHEPTHsl ANEKTPUUIECKOTO MOJIs.

Tema 20. ITocTOSHHBIN JIEKTPUYECKUH TOK.

[locTostHHBINM »nekTpuueckuil TOK. IIMOTHOCTH TOKa, cuia TokKa. 3aKOH COXpaHEHUSs
AIIEKTPUYECKOTO 3apsiia. DIEKTPOABMKYIIas cuiia. 3akoH OMa Jisl OTHOPOIHOTO y4acTKa LEeH.
3akoH OMa U1t HEOJJHOPOJHOTO yyacTKa 1enu. 3akoH oy - Jlenna.

3 cemectp

Tema 21. MarautHoe nosie B BaKyyMme.

Nunykuus marautHoro modiss. MarnutHas cuna. Cua Jlopenma. Cuna Awmrmepa. 3akoH
buo-Casapa. [IpeobpazoBanue nomneil. BuTok ¢ Tokom B MarHuTHOM mone. Teopema ["aycca s
MAarHUTHBIX MoJjed. TeopemMa 0 MUPKYJISAIMU MarHUTHOTO MOJIA B BaKyyMe.

Tema 22. MarautHoe 1oJie B BEILIECTBE.

HamnpspkeHHOCTP MarHUTHOTO TIOJNIsA. MarHuTHass BOCIPUUMYUBOCTE M MarHUTHas
MIPOHUIIAEMOCTb. Buibl MarHeTUKOB. Y CJIOBUS HA TPAHUILIEC IBYX MarHETUKOB.

Tema 23. DnekTpoMarHuTHas UHIYKIUA.



SIBneHue dieKTpoMarHUTHOW uWHAYKUWU. IIpaBuino JleHma. YHuUBepcalbHBI 3aKOH
3JIEKTPOMATHUTHOM MHAYKIMU. SIBIICHHE CAaMOMHIYKIUN. DHEPrUsi MArHUTHOTO MOJIS.

Tema 24. YpaBHenus Makcsemia.

Toxu cmemenus. YpaBHenus Makcsesa.

Pasznen «Onruka»

Tema 25. D1eKTpOMarHuTHbIE BOJIHBI.

VYpaBHeHHE OJJIEKTPUYECKHX KoJieOaHWH. OJEKTpOMarHuTHOoe u3Iy4yeHue. BomHoBoe
YpaBHEHHUE IJs1 2JIEKTPOMAarHUTHOrO mosist. I1nockue 3ieKTpoOMarHUTHBIE BOJIHBL. JHEPrus |
AMITyJIbC ~ DJIEKTPOMAarHuTHOro nmosst. Mcmyckanwe anexkTpoMarHWTHbIX — BoiH. [llkana
NIEKTPOMAarHUTHBIX BOJH. OTpa’k€HUE M NPEIOMIIEHHE IJIOCKOW BOJHBI HA TPAHHULE ABYX
JDJIEKTPUKOB.

Tema 26. utepdepennus cBeta.

Ob6mue ceenenus o0 uHTeppepeHunu. MarepdepeHunst 1ByX MOHOXpPOMATUYECKUX BOJIH.
[Tpobnema koreperTHOCTU. MIHTEepdepeHnnonnslie ycrpoiicTBa. HTephepeHius cBeTa B TOHKUX
meHkax u kiauHe. Konbia Hetorona. MHuoromyueBas unrepdepeHius.

Tema 27. ludpaxmus cBera.

[Mpunuun Troiirenca-®Openens. 3oubl Dpenens. Judpakuus Ppenens Ha Kpyriom
orBepctuu U aucke. Hudpakmus Dpaynrodpepa Ha onHol mienu. JudpakuuoHHas perieTka.
JludpakironHas pemierka Kak CIeKTpanbHbI mpubop. Judpakius peHTreHOBCKUX JIydew.
dusnyecKkue OCHOBBI roI0rpadu.

Tema 28. Ilonspuzanus ceera.

EcTecTBeHHBIN U NOIAPU30BaHHBIN cBET. 3akoH Mamtoca. [Tonspusanus npu oTpaXxeHUH U
npesnoMieHun. [lonsiprusanus npu ABOMHOM JydenpenomieHut. [lonspu3annoHHbIE yCTPOMCTBA.
WuTepdepeHiys moaspu30BaHHbIX JTydel. FICKycCTBEHHOE JBOMHOE JTyderpeoMIIeHHUE.

Tema 29. /lucniepcusi v MOIJIOIICHUE CBETA.

Knaccuueckast Teopust aucniepcuu cseta. I'pynnosas ckopocTs. [loromenne n paccestaue
cBeta. 3akoH byrepa-Jlambepra-bepa.

Tema 30. KBanroBas onruka.

[TonsiTne paBHOBECHOTO M3MyueHus. 3akoH Kupxroda. Mozenb abCOTIOTHO YEPHOTO Tea.
PaBHOBeCHas IIOTHOCTH HEPruu usnydyeHus. 3akoH Ctedana - bonbliMaHa U 3aKOH CMEIIEHUS
Buna. ®opmynsl Penes - xunca u Buna. @opmyna Ilnanka. CrioHTaHHBIE M BBIHYX/ICHHBIE
nepexoabl. Koapduuments! DitHmTeiina. Jlazepsr. @oroapdexr. Dpdext Komnrona.

Pa3znen «®@u3dnka aTOMHOIO0 1Ipa U 3JIEeMEHTAPHBIX YaCTHI

Tema 31. ATomHOe spO.

CocTtaB M XapakTepuCTHKa aTOMHOro sapa. Macca u sHeprus cBs3M sAapa. Mogenn
aToMHOrO sifpa. Snepueie cuibl. PannoaktuBHOCTh. Anb(a - pacman. bera - pacnan. Jlenenue
anep. Cunres suep. Tokamax.

Tema 32. DnemeHTapHbIC YACTULBL.

Bunel B3aMMOAEHCTBMII M Kiacchl d3JEMEHTApHBIX yacTul. Kocmuueckue myuw.
AHnTHBeecTBo. KBapku.

9. Tekymuii KOHTPOJIb MO TUCHUIVINHE

Texymwii KOHTPOJb 1O JUCHUTUIMHE MPOBOIUTCS IYyTEM KOHTPOJS TOCEIMIAeMOCTH M
KOHTPOJISI CAMOCTOSITETIbHON paboThI CTY/IEHTOB.
OcHOBHBIMH (hOopMaMH W dTalmaMd OICHKH TEKYIIed YCIEeBAaeMOCTH H KOHTPOJIS
CaMOCTOATENIFHON pabOThI CTYIEHTOB 110 N3YyYCHUIO TUCIUIUINHBI SBIISIOTCS:
— KOHTPOJIBHBIE BOIIPOCHI;
— 3aJ]a4¥ JUIsl CAMOCTOSITENILHOTO PEIICHNUS;
— nabopaTopHbIe paboTHI;



— TECTBI.

Texyumii KOHTPOIb PUKCHpYETCs B hopMe KOHTPOJILHOW TOYKM HE MEHEee OJHOTO pa3a B
ceMecTp.

VYenemHoe  OCBOCHME — AMCLMIUIMHBL  IIPEAIOJNAracT  BBIIOJHEHHE  CTYIACHTaMU
TpeOOBaHUM:

— 110 ¢popMaM U CpoKaM KOHTPOJIS;

— 110 KPUTEPUSIM OLEHKH TeKyIlel paboThl CTY/IEHTa;

— 110 KPUTEPHUSM OLICHOK IIPOMEKYTOYHOU aTTECTALIUH.

HpaKTI/I‘IGCKI/IC 3aHATUA TPOBOAATCA C€ NEJIbIHO 3aKPCIICHHA TMOJTYYCHHBIX 3HAHUM.
OOyuenue B 3TOM ciy4yae NpuoOpeTaeT NesTENbHOCTHBIM XapakTep, akUEHT JeJaeTcs Ha
Pa3BUTHC CAMOCTOATCIIBHOCTU CTYIACHTOB U JIMYHON OTBETCTBEHHOCTH 3a IMPUHATUC peH_ICHI/II\/'I.
[IpakTrueckue 3aHATHS TPENCTABIAIOT CcOOON HamboJiee aKTHUBHYIO U CBOOOAHYIO (dopmy
AUCKYCCHHU, MO3BOJIAIOMIYIO BKJIFOUUTH B HEC KAK MOXKHO 60JIBH.IC€ KOJIMYCCTBO CTYACHTOB. B
MpoLEAYypY OLICHUBAHUS BKIIIOYaeTcs pedriekcusi, HanmpaBieHHast Ha KPUTUYECKOE MCCIIEIOBaHNE
METO/IOB ¥ IPHEMOB peIIeHus] PU3NUECKUX 3ajad, MPoLeaypbl 000CHOBAHUS UCIIOIB3YEMbIX TPU
3TOM (PU3MYECKHX 3aKOHOB U Teopuild. Ponb mnpenojgaBaTens mnpu 3TOM 3aKIIOYAETCS B
MOJ/IEP)KKE MPO(ECCHOHAILHOTO XapakTepa JIHCKYCCHH, B TOM 4YHCIE 4Yepe3 TOYHOe
MpUMEHEeHHEe TPOo(eCcCHOHATLHOTO Te3aypyca.

TemaTnka peKOMEHIYeMBbIX IPAKTHYECKHUX 3aHATHH

Cemectp 1
Pa3zgen «MexaHuKa»

Kunemartuka noctynaTenbHOro ABMKEHUSI MAaTEPUATIbLHON TOUKHU
Kunematurka BpamatreabHOro JBMKEHUS MAaTEPUATIbHON TOUKHU
CBoOoaHOE MMaieHHe
JlnHaMuKa MOCTYNAaTeIbHOTO ABUKEHUS MaTePUATILHON TOUKHU
JlnHaMuKa BpaliaTeaIbHOro JBUKEHUSI MATEPUATIBHOM TOUKHU
3aKOH COXpaHEHHUS UMITYJIbCa
Pabota u sHeprus
3aKOH COXpaHEHUS MEXaHUYECKOW SHEPIUH
YpaBHEHNHE MOMEHTOB

. 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCA

. KonebarenrHoe nBrmxeHne

. Yrpyrue BOJIHbI

. CnennasnbHasi TEOpUsi OTHOCUTEILHOCTHU

. MexaHuKa >XUIKOCTEN
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Cemectp 2
Pa3znen «Cratuctuyeckas ¢pusnka. TepmoguHamMuka»

YpaBHeHHE COCTOSIHUSA UAeanbHOro rasa. [Ipoueccel B razax
Pacnpenenenne Maxkceia

Pacripenenenue bonpimana

[IepBoe HayasIo TEPMOIMHAMUKH

Bropoe Hauano TepMoaguHaMUKU

®dazoBble peBpalleHus. Y pasHenue Knanelpona-Knaysuyca
YpaBHeHUs epeHoca

Nk =

Pasznen ((3HeKTpI/I‘leCTBO U MAarHeTHU3M»

1. 3akon Kynona. HampspkeHHOCTs W MOTEHLMAN AJeKTpuueckoro mois. [lpuHumn



CYTepHo3UIIN
2. Teopema I'aycca [i1st 2JIEKTPHUUECKOTO MOJIS B BAKYyME

3. IlpoBomuuku u quanekTpuku. Teopema [Maycca i AMANEKTPUKOB
4. 3akKOoHBI TOCTOSHHOT'O TOKA
Cemectp 3
5. MarnutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlamnaca. MarHuTHbIe CUIIBL.
6. Teopema 0 HMPKYJIALNN AJI1 MATHUTHBIX MTOJIEH
7. MarsurHoe 1oJje B BEIECTBE
8. YpaBHenus Makceia

Pasznena «Onruka»

AN S

DNeKTpOMarHUTHBIE BOJIHBL. [lepeHOoC s3HepruM 371EKTPOMarHUTHON BOJTHOU
WuTepdepeHiust 31eKTpoOMarHiTHBIX BOJIH

Judpakius 37eKTpOMarHUTHBIX BOJIH.

Pacripoctpanenue 31eKTpOMarHUTHEIX BOJIH B aHU30TPOIIHBIX Cpeaax
Jucnepcns 2IeKTpOMarHuTHBIX BOJIH

TeruioBoe nu3iydeHue

Ha6op J'Ia60paTOpHBIX pa60T WHIUBUAYAJICH JJIA KaXJI0ro CTyIACHTA, OCYHICCTBJIISACTCA

BBIOOPOM M3 CHHCKA JJaOOpaTOpHbIX paboT TakuM 00pa3oM, YTOOBI CoJiep:KaHue J1abopaTOPHBIX
paboT HanboJee MOJHO OTPaXKaIO0 TEOPETHUECKUIT MaTepuan Kypca « DU3uKay.

Crrcoxk 1abopaTOpHBIX padoT i cemecTpa |
Paznen «Mexanuka»
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1. HpOBepKa OCHOBHOI'O 3aKOHAa ITMHAMHWKHU U3 BpallaTCJIIbHOTO ABUKCHUA HA

12.
13.
14.
15.

Onpenenenue moynsa KOHra u3 pactsxeHus

Onpenenenue moayist FOnra u3 nzruda

Omnpenenenve MOy CABUTA U3 KPyYEHUs

Onpenenenne yCKOPEHUs CUIIbI TSHXKECTH € TIOMOIIbIO 000POTHOTO MasiTHUKA
Omnpenenenre yCKOPEHUS CUIIbI TSHYKECTH U3 3aKOHAa CBOOOTHOTO MaJIeHUS
W3mepenue yckopeHHst CBOOOIHOTO MaAeHUS Ha MalllnHe ATBY1a

N3ydeHne 3aKk0OHOB COXpAaHEHUS Ha IIPUMEpE LIEHTPAJIbHOTO yapa 1apoB
Onpenenenne ko3 duiimeHTa BHyTPEHHET0 TPEHHUs )KUIKOCTH 110 MeTony CTokca
Omnpenenenne MOMEHTA MHEPITUH TeJa ¢ ITOMOIIBIO KOJIeOaHmit

OnpeneneHre MOMEHTa HHEPIMH TeJIa METOI0OM TPU(PUIIIPHOTO Mo IBECa

KpecToobpazHom masTHrke Obepdeka

MasTtunk MaxkcBemna

N3ydenne mapamMeTpuieckoro Bo30yKIeHHs KoJIeOaHui

N3yuenune konebaHuit MasTHUKA C IBIDKYIIEHCST TOUKOM MOJ[BECa
I'pagyvpoBaHue 3ByKOBOTO TeHepaTopa mnpu nmomomu ¢puryp Jluccaxy

Criucok nabopaTopHBIX paboT It cemecTpa 2

Pa3nesn «CraTuctuyeckas gpusnka. TepmoguHamMuka»

1. Onpenenenne OTHOLICHHUS YCNIBHBIX TeruioeMKkocTel Bo3ayxa Cp/Cv mertonom Knemana-

Jezopma

2. Onpexnenenue K03 uimeHTa BHyTPEHHET0 TPEHUS KHUJIKOCTH U3 POTEKAHUS uepes

KalmnuJIJIsphI
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Omnpenenenne KodpGUIUEHTA BI3KOCTH BO3/IyXa KaMUJUIIPHBIM METOJIOM
Omnpenenenne ko3 duinerTa BHyTPEHHETO TPSHHUS B Ti1a3ax (KarmyUIsIpHBIHI
BUCKO3UMETD)

Omnpenenenue kodpduimeHTa TEIOMPOBOIHOCTH METAIIIOB

OnpeneneHne TemI0eMKOCTH TBEPAbIX Tell

Omnpenenenue TEIIOTH TapOOOPa30BAHUS BOJIBI

DKcIepuMEHTAIILHOE onpe/iesieHne QyHKITUU pacipeIelIeHUs CIyYailHbIX BETUIHH
W3yuenne 3akoHa MakcBesia pactpeielIeHUs MOJIEKYJI 10 CKOPOCTSIM

Paznen «ueKTpu4ecTBO U MATHETH3M))
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N3ydeHue 31eKTpocTaTHueCcKOro noJs

N3ydeHue quainekTpuuecKor MPOHULIAEMOCTH aHU30TPOITHOTO IUAJIEKTPUKA
N3mepenne 31C MeTo0M KOMIIEHCAITUN

Ornpenenenue TeMrepaTypHON 3aBUCUMOCTH CONIPOTUBIICHUS] METAIJIOB U
MOJTYTPOBOTHUKOB

Omnpenenenue pabOTHI BBIX0/1a DJIIEKTPOHOB U3 METAJIIOB

N3ydeHne KOHTaKTHBIX SIBJICHUH B MeTajuiax. [ pagynpoBanue TepMonapsl.

Crnrcok 1abopaTopHBIX paboT i cemecTpa 3

7.
8.
9.

OmnpeneneHne OTHOUIEHHUS 3apsi/ia JIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa
Onpenenenue Touku Kropu ais peppomMarHeTHKOB
Wzydenune rucrepesrca peppoMarHuTHEIX MaTepUuaioB

10. M3yuenue nporeccoB 3apsaa U pa3psiia KOHAEHcAaTopa

11

. UccnenoBanue 3atyxaronux kojebaHui B KOJIeOATEIILHOM KOHTYPE
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11.
12.
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15.

Onpenenenue JUIMHBI CBETOBOM BOJHBI IPH MOMOIIY Outipu3Mbl Openens

Wzyuenue mukpounteppepomerpa MUM-4 u onpenenenue ¢ ero moMouibo riryOUHbI
nedexTa HOBEpXHOCTH

Wzyuenue unteppepomerpa JINP-2 u onpeneneHne ¢ ero NOMOIIbIO MOKa3aTes
IIPEJIOMIICHUS PacTBOPA

Habmonenne natepdepeHIInOHHBIX T0JI0C paBHOT'O HAKJIOHA U OIpeIesieHHe MopsaKa
uHTepdepeHImn

W3mepeHune IMHBI KOTEPEeHTHOTO CBETa ¢ MoMoIIbI0 HHTepdepomerpa MUN-4
Wzydenue siBneHuil tudpakiuy B CBETE U3JIyUYEHHUS Ja3epa

Habmonenue nugpakuun @paynrodepa Ha TUPPaKLIMOHHON pelIeTKe B CBETe
U3y4YEHUS] pPTYTHOM JIaMITbI

Hudpaxius OpayHrodepa Ha TMHEHHBIX HIETAX

[TosrydeHue u Hccaen0BaHuE TUIOCKONOISPA30BAHHOTO CBETA

JIBOIHOE JIy4enpeIoMIIEHNE CAHTUMETPOBBIX 3JIEKTPOMarHUTHBIX BOJIH
OrnpenenieHne KOHIEHTPALUK CaxapHOT0 pacTBOpa MOJyTEHEBBIM CaXapuMETPOM
N3yyenne KpucTamIoonTHUYECKUX ABJIEHUH MTPU MOMOILHU NOJISPU3ALLOHHOTO
Mukpockomna MII-6

Onpenenenne nokasaresst NPEJIOMIIEHHS IPU3MBI ¢ TOMOILIbI0 TOHUOMETPA U U3YUYEHHE
JUCIIEPCUHI

Onpenenenue nokasaress NPEIOMIIEHHUS U CPETHEN TUCTIEPCUH KUAKUX TEN
pedpakromerpom UPD-22

Hcnonp30BaHne 3aKOHOB MOTVIOIIEHUS I ONPEEIICHUS] KOHILIEHTPAIlUU pacTBOPOB



Ha naGopaTopHbIX 3aHATHSAX B (UBNYECKUX JTAOOPATOPUAX OCYIIECTBISCTCS UHTErPAIUs
TEOPECTUKO-MECTOAOJIOTHUCCKHUX 3HaHUH U MPAKTUYCCKUX YMeHI/Iﬁ CTYACHTOB B YCIIOBHAX TOU
WIM WHOW CTENeHW OJIM30CTH K peaNbHON MNpOoPecCHOHANBHON NesaTenbHOCTH. CTYIACHTHI
MOJTy4al0T HABBIKM JKCHEPUMEHTAlIbHOM paboThl, ydarcsa oOpamarbes ¢ npubopamuy,
MOJIb30BATHCS NU3MEPUTETBLHBIMU MPUOOPAMU, CAMOCTOSITENILHO JIENaTh BBIBOJBI U3 TOTYYEHHBIX
OIIBITHBIX HTAaHHBIX, O6pa6aTI)IBaTI) IMOJIYUCHHBIC PE3YJIbTATEI.

s Gonee riIyOOKOTO MOHMMAHUS BaXKHEHIINX (PU3NYECKUX 3aKOHOMEPHOCTEH MOXKET
ObITh HCIOJIB30BAaH BHUPTYaJbHBIM J1a00OpaTOPHBIM MPaKTUKYyM, TO3BOJSIONIMN H3Y4YHUThH
¢uznyecKkue 3aKOHOMEPHOCTH, KOTOpbIe HE MOTYT OBITh peaJn30BaHbl C TOMOIIBIO
1a00paTOPHBIX YCTAHOBOK B paMKaX CTYACHUYECKOTO JIA0OPaTOPHOTO MPAKTUKyMa

OrneHouHble MaTepHalibl TEKYIIEro KOHTpoJiss pasMerieHsl Ha caiite TI'Y B pazmene
«uadopmarms 06 obpazoBarenbHON Tporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUs] U KPUTEPUH OLCHUBAHHUS NPOMEKYTOYHOM aTTecTalnu

CTpyKkTypa IpOMEXYTOYHON aTTECTAIlMH COOTBETCTBYET KOMIIETCHTHOCTHOU CTPYKTYpE
mucuuiuinHel.  [IpoBepsiercss copmupoBanHocTh KommereHimu OIIK-1 B cooTBercTBUHM C
pesyabTaTtom o0yuenuss POOIIK-1.1.

DK3aMeH B MEPBOM, BO BTOPOM U TPEThEM CeMecTpax MpPOBOIUTCA B YCTHOU (opme mo
ouneram. buner copepxut nBa Borpoca. OTBeTHI Aal0Tcs B pa3BepHyToi Qopme. K sk3ameny
JIOMYCKAIOTCS TOIBKO CTYACHTHI, aTTECTOBAHHBIE 110 pe3yJIbTaTaM TeKYIIero KOHTPOJIS.

Bompockl OMIIETOB COOTBETCTBYIOT TEMATHIECKOMY TUTAHY JUCIUTUTMHBI «DU3HKay.

OrneHouHble MaTepUaibl Ui MPOBEACHHUS MPOMEXKYTOYHON aTTeCTAallMM Pa3MEIICHbl Ha
cante TI'Y B pasmene «Mudopmamus 00  oOpa3oBarenbHON  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. Y4yeOHO-MeTOANYECKOE O0ecIIeYeHue

Jlis onTHMAanbHOM OpraHu3alMy yueOHOro mporecca UCIoIb3yITCs KaK TPaJUIIMOHHbIE
TEXHOJOTMM TaK M TEXHOJOTHH JJIEKTPOHHOIO OOydYeHHs, CIOCOOCTBYIOIIME HE TOJIBKO
3pGEeKTUBHON KOMMYHMKALlMM MEXAY INpenojaBaTreieM W CTYACHTaMH, HO U YIyYIICHHIO
KauecTBa I0Ja4y MaTepHaa.

OcHOBOI peann3anuy MEKTPOHHOTO 00yueHus siBisgercs cucrema LMS iDO, B koTopoit
pa3MelleHbl AIEKTPOHHbIE yueOHbIe KOMIUIEKCHI 1O BCeM paszzesiaM (DU3MKH, BKIIOYAIOIINE
Gbailnel ¢ TEOPETHUECKUM MaTepHajioM, BUICO- M ayAauodailibl, runepccbulku Ha MHTepHET-
pecypcebl, yueOHO-METOAUUECKHE MaTepUaIb:

1. Oo6mas ¢usuka. Mexanuka https://Ims.tsu.ru/course/view.php?id=3252

2. O6mas ¢usuka. MonekymnsipHast Teopus https://Ims.tsu.ru/course/view.php?
1d=3253

3. Oo6mas ¢pusnka. DIEKTPUIESCTBO M MarHETH3M https://lms.tsu.ru/course/view.php?
id=1805

4. O6mas ¢usuka. Ontuka https://Ims.tsu.ru/course/view.php?id=1901

5. O6mas ¢usuka. KBantoBas Teopus https://Ims.tsu.ru/course/view.php?id=2421

JInst TOAroTOBKM K J1aOOpaTOpHBIM  paboTaM  CTYAEHTHI MOTYT HCIOJIb30BaTh
METOMYECKHE pa3paboTKH mpernojaaBarenell kadeapsl oOmmell U IKCIIepUMEHTAIBHON (U3UKH,
KOTOpBIE BKIIIOYAIOT B €051 TEOPETUIECKUE MaTepHalbl 0 TeMe pabOThl, METOIUKY MPOBEICHUS
IKCIIEPUMEHTAa M 00pabOTKM pe3ysbTaTOB, KOHTPOJBHBIE BOIPOCHL, CITHCOK JIUTEPATYpBHI,
pasmereHHsle B cucreme iDO.

CamocrosTenbHas paboTa MpeanoiaraeT U3y4eHrue BOIpoCoB MPOrpaMMbl AUCIUTITAHBI
M0 PEKOMEHIyEeMBIM yUeOHOH JHuTepaTrype W WMHTEPHET pecypcaM, a Takke Mo MarepHhajam
AJIEKTPOHHBIX YYEOHBIX KOMIUIEKCOB, BBINOJIHEHHE 3a/laHUil MO MPAaKTUYECKUM 3aHATUSAM U
oQopMmIIeHHE OTYETOB IO JJAOOPATOPHOMY MPAKTUKYMY.


https://lms.tsu.ru/course/view.php?id=2421
https://lms.tsu.ru/course/view.php?id=1901
https://lms.tsu.ru/course/view.php?id=1805
https://lms.tsu.ru/course/view.php?id=1805
https://lms.tsu.ru/course/view.php?id=3253
https://lms.tsu.ru/course/view.php?id=3253
https://www.tsu.ru/sveden/education/eduop/

12. IlepeyeHns y4eOHOI1 IuTEpaTyphl U pecypcos cetn UHTEepHeT

a) OCHOBHasI IUTepaTypa:
—I'pabosckwii, P. M. Kypc ¢pusuku : yuebHoe nocodue / P. 1. I'paboBckuit. — 3. 12-e.
— Cankr-IletepOypr : Jlans, 2012. — 608 c.

—Kypc ¢umsuku. B 3 Tomax. Tom 1. Mexanuka. MonekyisipHas ¢usuka. YueOHOE
nocobue M. B. CaBenweB M3gaTenbcTBo: «Jlans» 2016 r. ISBN: 978-5-8114-0685-2, 978-5-
8114-0648-5

— Kypc oOmeit ¢pusuku. B 4 tomax. Tom 2. DnexTpuuecTBO MU MarHeTH3M. BOJHBI.
Ontuka U. B. CaBenbeB UznatenbctBo: «KuoPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-
5-406-02586-4.

—Kypc obmeit ¢uzuxku. B 4 tomax. Tom 3. KBantoBas onrtuka. AToMmHas (u3MKa.
®duzuka TBepAoro tena. Guznka aTOMHOTO siapa U dnemeHTapHbix yactuil M. B. Capenbes,
W3narensctBo: «KHOPyC» 2012 r. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

—CuByxun JI. B., O6mumii kypc ¢usuku. B 5-tu Tomax. Tom 1. MexaHnuka,
WznparenncrBo: ®usmaraut, 2014 T, ISBN: 978-5-9221-1512-4, 560¢

— CuByxun /I. B., O6muii xypc ¢usuku. B 5-tu tomax. Tom 2. TepmoauHamuka u
MonekynspHas ¢usuka, WznatenscrBo: ®usmariur, 2014 r, ISBN: 978-5-9221-1514-8,
Crpannn;: 544

—Cuyxun JI. B., O6mwmit kypc ¢usuku. B 5-tu tomax. Tom 3. DnekrpuuecTso,
NzparensctBo: @uzmatiut, 2015 r, ISBN: 978-5-9221-0673-3, Ctpanui: 656

— CuByxun 1. B., O0muii kypc ¢usuku. B 5-tu Tomax. Tom4. Onrtuka, M3aarenscTBo:
Ouzmatiurt, 2013 r, ISBN: 5-9221-0228-1, Crpanun;: 892

— Hponos U. E. 3agaun no odmieit pusuxe. — CIIO. : Jlanp, 2016. — 416 c. ISBN: 978-

5-8114-0319-6

0) TOTOJTHUTEIbHAS JTUTEPATYpa:
— MartseeB A.H., Mexanuka u Teopusi OTHOCUTENbHOCTH, M., Beiciias mikona, 1976;
— MarseeB A.H., MonekynspHas ¢pusuka. Yue6. nocodue 1ig By30B.-M.: Bricias mikona,
1981.—400 c.
— MarseeB A.H., DnekTpuyecTBO 1 MarueTu3m, Beicimas mkosna, M.,1983.— 463 c.
— Axuesep A.U., Axuesep N.A., D1eKTpOMarHeT3M 1 3J€KTPOMArHUTHBIE BOJIHBI.
— IMapcenn O, DnexTpuuectBo U MarueTusM (bepkneeBckuit kype pusnku, 1.2)
— byrukos E.U., Ontuka, M., Beiciias mkona, 1986; 511 c.
— TamMm U.E., OcHOBBI 251eKTpOoMarueTusma, Yueb. mocodue st By30B., 10-e uzn- ucmp. -
M: Hayxka. ['n. pea. ¢us.-mar. aur., 1989.—501 ¢
—Tomxaes H.M., Ontuka, M., Beicmmas mkomna, 1977; 432 c.
— Jlanacoepr I'.C., Ontuka, M., Hayka, 1976 u mo3xe; 848 c.
— Mo P.B., OnTuka u aromuas ¢pusuka, M., Hayka, 1966; 552 c.
— Hponos U.E., Bonnosslie npouieccbl. OcCHOBHBIE 3aKOHBI, M., 2001;
— Uponos U.E., OcHoBHBIE 3aK0HBI Pu3nKu MakpocucTem, M., 2001;
— HWponos N.E., OcHOBHBIE 3aKOHBI IeKTpoMmarHeTusMa, M.: Bricmas mkosa, 1991. —
288 c.
— @eitaman, Jleitton, Conac, dellHMaHOBCKUE JEKIUU To ¢usuke, uza.3-e, M, Mup,
1976-78

B) pecypchl cetu HTepHeT:
— http://www.codata.org, International Council for Science : Committee on Data for
Science and Technology—camMble cBexre 3HaYEHHUS] MUPOBBIX KOHCTAHT
—http://www.ufn.ru/ - "Ycnexu ¢usnueckux Hayk" - DIEKTpOHHas BepCUsl OH-JAalH
exxeMecsiuHoro >kypHana. CBOOOJHO pacmpocTpaHstoTcs alcTpakTsl ctate ¢ 1995 1. u
MaTepHalbl HOCIEeTHEr0 HoMepa.



http://www.ufn.ru/
http://www.codata.org/

—https://ru.wikipedia.org—nopran ®usuka

—OnekTponHas 6ubnuoreka (penosuropuii) Hb TI'Y [Dnexrponnsiii pecypc] / HU TT'Y,
Hayynas ©Oubmuoreka TI'Y. — Omnekrpon. pman. — Tomck, 2011- . — URL:
http://vital.lib.tsu.ru/vital/access/manager/Index

—Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU [DnekTpoHHBIH pecypc]. — DNeKTpoH.
naH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp/

13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MOHHOE U CBOOOIHO pacipoCTpaHsIeMOe MPOrpaMMHOE 00eCTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. BxitoyaeT mpuiokKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myonuyHO mocTymHbIe obmaunbie TexHoyoruu (Google Docs, Anaekce auck u T.11.).

0) nHpOpPMaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi 6ubnmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAas Ooubnmoreka (penozutopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/

— OBC Koncynbrant ctyaeHTa — http://www.studentlibrary.ru/
— OO6pazoBarenbHas miatdopma FOpait — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue

AyauTtopuu JUisi IPOBECHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Ayautopun 11 TIPOBEACHUST 3aHATHUH CEMHUHAPCKOTO THIMA, HWHAWUBUIYAJIbHBIX |
IPYNIOBBIX KOHCYJIbTALWN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTALINH.

[TomereHust 111 CaMOCTOSATEIBLHON PabOThI, OCHAIICHHBIC KOMITBIOTEPHONW TEXHUKOW U
JOCTYyNOM K ceTd VHTepHeT, B 2JEKTPOHHYI HMH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy U K
WH()OPMAITMOHHBIM CTIPABOYHBIM CUCTEMAaM.

Ayautopun Ans  OPOBENEHUS 3aHATHM JIGKUIMOHHOTO Y CEMHUHApPCKOro THMA
WHJIUBUYAIbHBIX W TPYIIOBBIX KOHCYJIbTAlMM, TEKYIIEro KOHTPOJSI U MPOMEKYTOUHOU
aTTecTalluu.

YuebHbIe 1ab0paTOpPUH, OCHAIIEHHBIE TAOOPATOPHBIMU YCTAHOBKAMU, N3MEPUTEITHLHBIMHI
npubopaMu, KOMIBIOTEpaMU AJis1 00pabOTKH pe3yIbTaTOB U3MEPEHUIA.

15. Uupopmanms o paspadoTyukax

MensnukoB Brnagnen Bnagumuposuy, a. ¢pus.-mat. Hayk, npodeccop, kadenpa oodmeit u
JKCIEPUMEHTAIBHON buzuku HannonansHOro HCCIIEA0BATEIBCKOTO Tomckoro
rOCYJJapCTBEHHOTO YHHUBEPCHUTETA, podeccop.

Hazapos [IlaBen AHaronbpeBWY, CTapIIMil mpenojaBaTeib, kadempa oOmer wu
IKCIIEPUMEHTAIbHON bu3uKu HanmonansHoro UCCIIEI0BATEIBCKOTO Tomckoro
rocy/1apCTBEHHOIO YHUBEPCUTETA.


https://ru.wikipedia.xn--org-8cd9cqgjs0232e/
http://www.iprbookshop.ru/
https://znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://vital.lib.tsu.ru/vital/access/manager/Index
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://elibrary.ru/defaultx.asp/
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