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1. IVNTAHUPYEMBIE PE3YJBTATBHBI OBYUYEHUS
1.1. leap 1 3aaa491 TUCHUILIHHBI

Heab TUCHUNIAHBI :

e (opMuUpOBaHHE CHCTEMAaTH3MPOBAHHBIX 3HAHUM B oOsacTu oOmIEeH W
AKCIIEp UMEHTATLHON (DU3MKH; OCBOCHHE COBPEMEHHBIX KOHIICTIINN, TEOp Ui,
3aKOHOB Ml METOI0B B 00J1aCTH (PM3UKH,

e (OopMHPOBAHKE 1 COBEPIIICHCTBOBAHKE Y CTY ICHTOB HABBIKOB ME1aroruuecKou
IO TP IKKH 00 YIAFOIIXCS (PU3UKE.

3amayuu AU CUMTILTHHBI:

¢ (hopMHUpPOBaHUE SIMHOTO T101X0/1a K aHATU3Y MPOIECCOB Pa3THIHON (PU3HUECKOM
P UPOJIbI HA OCHOBE 00001IeHU MH(POPMAITNH, TTOJTYUYEHHON B X 0/1€ M3 YUCHHS
P a3IMUHBIX pa3IenoB o01IeH Pu3nKy.

1.2. I1l.nannpyembie pe3yJibTaThl 00y4eHU st

B pe3ynbraTe 0cBOCHMS JAaHHOU TUCIUTIIMHBI y 00y Yaronmxcst GOpMHUPYIOTCS
CIICYFOIIE KOMIICTCHIIUHN

OIIK-8 - Cnoco6eH ocy11ecTBAATh NEAaroruyecKy o eI TeIbHOCTh Ha OCHOBE
cCHelalbHbIX HAyYHBIX 3HAHHM.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

VYyeOnas qucuuruinaa « Pusmka) otHOCHUTCS K 00s3aTeIbHON yacT biioka

Jns ocBoeHuss AucCHUIUIMHBI « DU3MKa» UCIOJIb3YIOTCS 3HAHUS, YMEHUS U
BUJIBI JICITETbHOCTH, CPOPMHUPOBAHHBIE B MPOIECCE H3YUCHHUS CIETYIONIUX
TUCHUIUIMH: «BBeneHue B MaTeMaTuky», «MaTtemaTudeckuii aHaiu3» . OcBoeHue
JAaHHOM JUCIUIUTUHBI SIBJISIETCS HEOOXOJUMON OCHOBOW Il M3yYEHHUS TaKOU
JTHCIUIUIMHBL, KaK « ECTECTBEHHOHAayYHAs Kap THHA MU a».

3. OB bEM U COAEPKAHMUE JUCHUITJINHBI

3.1. O0beM TUCHHUILTIHHBI

Tabnuna 1
IToka3atenb o0beMa IMCHUIIMHBI ®opma o0yueHust
Ounas

O0beM TUCHUIUIMHBI B 3a4€THBIX €IMHULIAX 9

O0BbeM QUCHUIIINHEI B Yacax 324

KonrakTHas padora: 162

Jlexuun 72

JlaGopaTopHble 3aHATUS 90

KoHTakTHBIE Yackl Ha MPOMEXYTOUHYIO aTTECTAIIUIO: 4,6

DK3aMeH 0,6




HpeHSKSaMeHaHI/IOHHaH KOHCYJIbTallus

4

CamocrosiTenpHas padora

138

KonTpomns

19.4

dopMoit TPOMEKYTOUHOM aTTECTAIIMU ABJISIOTCS DK3aMEHbBI B 7 U 8 ceMecTpax.

3.2. Conep:xanue TUCHUNIUHBI
(ounasi popma 00yueHmust)

Taoauma 2

HaumeHoBaHue pa3nesoB (Tem)

KoaunyecTBo yacos

JlabopaTo
AUCHUILUIMHBI ¢ KPATKHM CO/AepPKaHNeM Jlekunn pHBIe
3aHATHSA
Pa3nen 1. Mexanuka. (7 cemectp)
Tema 1. MexaHuka. 2 2
[Ipenmer Mexanuku. OcHOBHble (u3MUecKHe MOJENM: YacTHIA
(MaTepuanpHasi TOYKa), CHCT€Ma YacTuIll, aOCOJIOTHO TBEPAOE TEIo,
CIUUIOLIHAS Cpefa.
Kunematuka nocrynarenbHoro apuxenus. Cucrema orcueta. HopmansHoe
Y TaHT€HI[MAJIbHOE YCKOPEHU . Y PaBHEHU S IOCTYyATEIbHOT O IBU )KEHU .
DJileMeHThl KMHEMAaTUKHU BpAaIlaTEIbHOIO IBM)KEHUS. [I[BU)KEHME YaCTH 11 bl
110 OKPY>KHOCTHU. YpaBHEHU S BPaIATEIbHOIO IBUKEHUSI.
Tema 2. /lUHAMHKA NOCTYNATEJbLHOIO JBUKEHHSI MATEPHAJIbLHOM 2 6
TOYKH ¥ TBEpPAOro TeJia.
ITepBoiii 3akoH HproToHa. [loHATHE HWHEpPUMATBLHOW CHUCTEMBI OTCYETA.
Bropoii 3akoH HeroTOHA. YpaBHEHUE IBUKECHUS.
KonnuectBo nsukenus. MMmnynbe cuibl. 3aKOH COXpaHEHUS KOJIMYECTBa
JBMKEHU S B N30JMPOBAHHON CHCTEME.
JIBM>KEHME LIEHTPa MacC CUCTEMbI MaTEPHAJIbHBIX TOYEK.
IIpyHIMN peakTUBHOrO IBUXEHHUS. J[BUJKEHHE C NMEPEMEHHON MAacCOW.
YpaBHeHne Meniepckoro.
Tema 3. Pa6oTa 1 MOIIHOCTD. 2 4

PaGora mepemenHoii cuibl. PaGoTa BHENIHUX CHJI MPH PACTHKECHUH
MPY>KUHBI.

Kunernueckas OHECPrus. KOHCGpBaTI/IBHLIG N HCKOHCCPBATHBHLIC CHIJIBI.
[ToreHumanbHast SHEPTUS U SHEPT U B3AUMOACHCTBUSL.

3aKOH COXpAaHEHUsI SHEPIUU B MEXaHHKE.




Tema 4. KuneMaTuka v JMHAMHUKA BPAallaTeJbHOr0 JBUKEHHUS TeJl.
MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa MEXaHUYECKON CHCTEMBI. 3aKOH
COXpaHEHHS MOMEHTA UMITYJIbCA.

MoOMEHT  WHEpUHMH Tella OTHOCHUTEIBHO OCH BpaIleHUs. YpPaBHEHHUE
JUHAMHUKH BpAIATEJIbHOTO JBHKEHUS TBEPAOr0 Tella OTHOCHUTEIIBHO
HENOIBHKHOM OCH.

DHeprus BpalaTeabHOrO IBMKSHHS.

Tema 5. 3aK0H BCEMUPHOIO TATOTEHMS.
I'paBuTanuonnoe nosie. HampspkeHHOCTH MOJIS ¥ €70 TTOTEHITHAT.
Kocmuueckune ckopoctu. I1oHATHE 0 HEBECOMOCTH.

Tema 6. DiieMeHTBI THAPOCTATUKH.

Kunemarnueckoe onvcanue ABUKEHUS KUIKOCTU. Y PaBHEHUS IBUKECHUS U
paBHOBecUs XUAKOCTU. MpaeanbHas >kuakocTb. CTallMOHAPHOE TEUECHHE
WJICATTbHOM KU IKOCTU. YpaBHeHue bepHyn.

Bszkas xuakocts. Cuiibl BHyTpeHHEro TpeHus. CTallmoHapHOE TeYeHUe
BSIBKOM >KUJIKOCTH. [1oHSATHE O TYpOYJICHTHOCTH.

Paznen 2. Kosie0anus v BOJIHBI.

Tema 7. 'apMoHnYecKkHe MeXaHH4YeCKHe KOJIeOaHMA.

OCHOBHBIE XapaKTEPUCTUKH KOJICOATENIFHOTO IBM)KEHUS: aMILTUTY 1, (a3a,
yactora, nepuoa. JuddepeHnuanibHoe ypaBHEHHE TapMOHHYECKUX
Kosie0aHU. DHeprus rapMOHUYECKUX KOJICOaHUH.

[Tpumepsl TapMOHMYECKUX OCHMJUISATOPOB: MPYXHUHHBIA, (HU3NYECKUA U
MaTeMaTHYeCKU MasTHUKU.

CBoOoanblie 3aryxaromme kojeOanus. uddepenunanbHoe ypaBHEHHE
3aTyXarolMX KoJeOaHW U ero peleHue.

BrinyxaeHHbIe Kose0aHus rapMOHHMYECKOTO OCLIUJUIATOpA.
JuddepeHnunansHoe ypaBHEHHWE BBIHYXKACHHBIX KoJeOaHMHl U  ero
peleHue.

Tema 8. Boansbl.

ITonepeynsbie ¥ MPOIOJIBHBIEC BOJIHBI. Y PaBHEHUE INIOCKOW BOJIHBI.
CxopocTh pacipocTpaHeHHs BOJH B cpene. BoiHOBoe ypaBHeHUE. DHEprus
BosIHBIL. IHTepdhepenius BonH. CTosiune BOJIHBI.

Pa3ngen 3. MoaekyasipHas Gu3nKa ¥ TePMOAMHAMHKA.

Tema 9. Moaekyasipaasi pusuka.

MonekynsipHO-KMHETHYeCKast Teopus UJ1€aIbHOTO rasa.
MakpoCKOIIMYEeCKHEe TMapaMeTpbl Kak CpenHue 3HadeHus. Mojenb
UJICabHOT O r'a3a.

OCHOBHOE ypaBHEHUE KHHETHYECKOM TEOPUH UJI€aTbHOTO rasa.

CpenHsist KWHETHYEeCKas: 3HEPrusi MoJekyad. MoneKyIsipHO-KHHETHYECKOE,
TOJIKOBaHUE TEPMOAMHAMUYECKON TEMITepaTypPhI.

VYpaBHEHUE COCTOSHHS HJACAIbHOTO rasa. YpaBHeHue KitaneipoHa-
MengeneeBa. 3aKOHBI HJICAIBHOTO Ta3a JJIsl H30-IPOIIECCOB.




Tema 10. OcHOBHbBIE M0JI0KEHUSI MOJIEKYJISAPHO-KMHETHY eCKO

TeoOpuu. BHYTpeHHSs1 SHEPTrUs UACaIbHOTO ra3a. Yuco crernenei cBoOOIbI
MOJIEKYJIbI. 3aKOH PAaBHOMEPHOT'O PacIpeielIeHUsI SHEPTHH 110 CTETICHIM
CBOOOJIBI MOJICKY .

Pacnipenenenne MoJleKysll HWJeaJbHOrO Tra3a IO CKOPOCTSM. 3aKoH
Makcsemna.

bapomerpuueckas popmysa. Pacnipenenenue bonbiimana.

CpenHee 9UCIIO CTONKHOBEHHM W CpPelHSIS JUIMHA CBOOOJHOTO mpodera
MoJieKyIbl. D(PPEeKTUBHBIN TUaMETP MOJIEKYJIBI.

SIBneHus mepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CHCTEMaXx.
OmnbITHBIE 3aKOHBI T (DY31UH U TEIIONPOBOAHOCTH.

Tema 11. TepmoguHamMuka.

KonmuuectBo TemnoTsl. l-e  Hayano TepMOAMHAMUKU. BHyTpeHHss
SHEprus ¥ paboTa rasa npu U3MEHEHHH ero oobema.

TermoeMKoCTh WJI€aTbHOT O rasa. 3aBUCUMOCTh TEIIOEMKOCTH
UJICAJIBHOTO Ta3a OT BUJIA Mpolecca.

[Ipumenenue 1-ro Hayanma TepMOAMHAMHKHM K H30IpoleccaM, K
aarabaTHOMY IPOIIECCY.

OO6patumble U HeoOpatuMmble mpouecchl. Kpyrosoit mpomecc (IIuKI).
TeruioBele fABUTAaTeNM M XOJOAWIBHBIE MalIMHBL. BTOpoe Hauano
TEPMOJIMHAMUKH.

[ukn Kapno u ero KIIJI niig mpeansHOro rasa.

DHTpONHS HACATHLHOTO I'asa.

Pasnen 4. Peaabnsblie rasel. ZKuakocru. TBepasie Tena.

Tema 12. PeanbHubie raspl. YpaBHenue Ban-nep-Baansca.
TeopeTrueckre U SKCIIEPUMEHTAIIbHBIE H30TEPMbI PEAJIbHBIX Ta30B.
CBolCTBa HACBIIEHHBIX M HEHACBIICHHBIX MapoB. CKMIKEHHE ra30B.

Tema 13. Kuakoctu.

Crpykrypa xkunkocreii. Kunenue, ncrnapenue u kouaeHcanus. Teriora
nmapooOpa3oBaHusl. BiaxHOCTb.

IToBepxHocTHOE HaTspKeHue. [laBinenue Jlannaca. KanuuisipHOCTb.

Tema 14. TBepable Tesa.

Cuibl MEXXMOJIEKYIISIPHOTO B3aUMOJCHCTBHS.

CTpyKTypa KPUCTALTHYECKUX U aMOP(HBIX TE.
TenaoeMKoCTh TBEPABIX TEI.

[LimaBnenue u oTBepAEBaHUE. Y I€NIbHAS TEIJIOTA IJIaBJICHUS.
®a3oBbie quarpaMmsel. TpoiiHasi ToUKa.

Pazgea 5. daexkrpuuectBo. (8 cemectp)

Tema 15. Jaekrpocraruka.

Onexktpuueckuid  3apan.  3akoH  Kynona.  DiekTpuueckoe  mouie.
HanpsokeHHOCTB 2JIEKTPUUYECKOT O MOJIS B BaKyyMe.

[ToTok BekTOpa HANPSHKEHHOCTH 3JIeKTpuueckoro mnosis. Teopema ['ayccal
uig anekTpuueckoro mois. Ilpumenenue teopemsl ['aycca k pacuery
AIEKTPUYECKOTO MO,

[{upKynsanus BeKTOpa HaAIPsHKEHHOCTH 3JeKTpuyeckoro nois. [Torennnan
AIIEKTPUUYECKOTO I1OJIS U €T0 CBA3b C HAIIPSHKEHHOCTBIO.

JIBM>KeHUeE 3apsHKEHHBIX YACTUIL B 3JIEKTPUUECKOM T10JIE.




Tema 16. [IpoBoAHMKH M IUIJIEKTPUKH B IJIEKTPUYECKOM I0JI€.
DJeKTpUYecKas eMKOCTb poBoAHMKa. Konaencaropsl. EMKOCTB Mi10CKOT0
KoHJieHcaTopa. [lapannenbHoe U ocae0BaTeNbHOE COEJUHEHNE
KOH/JIEHCAaTOPOB.

DHeprusi 3apsHKEHHBIX TPOBOJHUKOB M 3apsHKEHHOrO KOHJEHcaTopa.
[110THOCTB HEPTUH PTAEKTPOCTATHIECKOTO MOJIS.

Tema 17. IlocTOSTHHBIH JIEKTPUYECKUH TOK.

Cuna toka. I1noTHOCTH TOKA. DIEKTpOABMKYILAs cuiia. 3akoH Oma Juist
ydacTtka 1enu. 3akoH Oma B auddepeHnnanbaon hopme.

3aBHCHUMOCTb COTPOTUBIICHHUS OT [TapAMETPOB POBOAHHUKA U
temneparypbl. CriocoObl cOeAMHEH U COPOTUBIIEHNH. 3akoH OMa 1
3aMKHYTOM LIEMH.

Pabora u MouHOCTH 3MeKTpHUUecKoro Toka. 3akon Jlxoymnsa-Jlenna. KITJ]
MCTOYHHMKA TOKA.

Pa3BerBneHHble anekTpryeckue nenu. Ilpasmia Kupxroda.

Tema 18. JekTpuueckuii TOK B MeTaJIax.

DieMeHTapHasl KJIacCH4YecKasi TeOpUsi METAJIOB. Y JIeNIbHAsE TPOBOJMMOCTh
MmetaioB. 3akoHsl OMa u J[xoyins-Jlenna B nuddepennuansroii popme.
[TomynpoBogauku. CoOCTBEHHAsI U IIPUMECHASI TIPOBOJMMOCTH I1/T1. 30HHAS
MOJIENTb MPOBOAUMOCTH. [ToTynpOBOIHUKOBBINM U0,

DneKTpUuecKuil TOK B BakyyMme. PaboTa BbIX0J1a 3JIEKTPOHOB M3 METaslIa.
TepMo3IeKTPOHHAS YMUCCHSL.

Pa3nea 6. Marnerusm.

Tema 19. MarauutHoe moJie B BAKyyme.

3akoH buo-Capapa-Jlannaca u ero npuMeHeHHE K pacuyeTy MarHUTHOTO
nojs. Teopema Ammnepa.

JleiicTBe MarHMTHOIO IOJISI HAa JBMIKYIIMMKCS 3apsil U Ha IPOBOJHUK C
tokoM. Cuna Jlopenna. Cuna Amrepa.

HamnpspkeHHOCTh MAarHUTHOTO 1OJIS B BelecTBe. MarHuTHas
NPOHUIIaeMOCTh. Maruetuku. Jlua-, mapa- u peppoMarHeTu3M.

Tema 20. DJIeKTPOMATHUTHAS UHIYKIMS .

3akoH Dapanes. Teopema ["aycca a1 MarHUTHOTO MOJIS B BAKyyMe.
YpaBHenusa MakcBesia. YpaBHeHUss MakcBesa Uil 3J1EKTPOMArHUTHOTO
noJis. Buxpesoe anektpuueckoe moje. Tok cMenieHusl.
DJIEKTPOMAarHUTHHIE BOJIHBI. BOJIHOBOE ypaBHEHUE.

Pasnen 7. IlepeMeHHbI 3JIeKTPHYECKHI TOK.

Tema 21. IlepemMeHHBbI I JJIEKTPUYECKUI TOK.
COHDOTI/IBJICHI/IC, NMHAYKTHUBHOCTH 1 EMKOCTH B ICTIM ICPCMCHHOT' O TOKA.

Paspea 8. OnTuka.

Tema 22. I'eomeTpnyeckas onrTuka.

OcHoBHbI€ 3aKk0HBI ONTUKH. [IpnHIIMT Pepma. CKOpOCTH CBETA.
[Ipenomnenne cBeta Ha cdepuueckoi MmoBepxHOCTH. Dopmysa TOHKOM
auH3bl. ONTHYECKHE MPUOOPHI: JTyNa, MUKPOCKOI, TEJIECKOMN. YBEIUYCHHE
ONTHYCCKHX TPHOOPOB.




Tema 23. BosiHoBast onTuka.

Wnrepdepennuns ceera. Konpua Hetorona.

Hudpaxuus ceera. [punuun [Noiirenca-®penens. udpakuronnas
peleTka.

EcTecTBeHHBIH 1 NOIsApU30BaHHBIN cBET. 3akoH Maitoca. J[BoliHoe
JydyenpenomiieHue. BpamieHue miockocT nojspu3anuu.

Tema 24. KBanToBasi onTuka.

TennoBoe n3nydenue. TenaoBoe U3IydYeHHE.

3akonbl Kupxrodda, Credana-bonpiimana, Buna. ®opmyna [1nanka.
KBanToBas Teopust uznydenus. @oros¢d¢pext. 3aKoHbI BHELIIHETO
doTodrdhdekra. Dhdext Kommnrona.

Pa3nen 9. AtomHasi 1 KBaHTOBasi pu3nKa.

Tema 25. AtomHas pu3nka.

3aKOHOMEPHOCTH B CIIEKTpe aToMa BoAopoaa. Moaens atoma ToMcoHa.
OmnbiTel Pezepdopra mo paccesnuro anbdha-uyacTuil. SaepHas Moaens
aroma.

[Toctrynater bopa. Teopust aroma Boopoaa nmo bopy. CriekTpsl aToma
Boaopoja. OnwiT ®panka u I'epra.

Tema 26. KBanToBasi puzuka.

KopnyckynsspHO-BOJIHOBOM qyanu3m cBoicTB MaTtepuu. ['unoresa JIyu ne
Bpoitns. @opmyna e bpoitns. Audpaxius 3n1eKTpoHOB.

VYpasuenue llpenunrepa.

CootHomenue HeonpeneneHHocrel I'eiizenoepra.

KBanToBsie uncna. OnbiT Lltepua u I'epnaxa. CiuH 351€KTpoHA.
CnunoBoe kBaHToBO€ uncio. [Ipunuun [Haymnu.

CtpoeHue JIeKTPOHHBIX 000s104eK. XapaKTepUCTUYECKOe PEHTI€HOBCKOE
U3JIy4CHUE.

Paznen 10. SInepuasi pusuka u 3jieMeHTaAPHbIE YACTHIIBI.

Tema 27. SInepnas ¢pusuka.

Crpoenue sapa. Hyknonsl. U3oTonsl. OTKpbITHE IPOTOHA U HEUTPOHA.
PannoakTuBHOCTB. Anba- u OeTa-u3mydeHHe.

3aKOH paguoakTUBHOrO pacnazna. [lepuon nomypacnana.
PannoyrieponHslii METOI JATUPOBKH.

Jedext macc. Dueprus cBs3u. JleneHue suep.

Tema 28. JieMeHTapHBIE YACTHIBI.
DneMeHTapHble YacTULIbl U UX cBoMcTBa. CTaHAapTHAs MOJENb (PU3NKH
YaCcTHlL.

BCEI'O

72
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4. YYHEBHO-METOINYECKOE OBECIHHEYEHUE

CAMOCTOSTEJBHOIN PABOTHI OBYUYAIOIIMUXCS

CaMOCTOSATEILHAS PA0OTA CTYACHTOB

Baxuelyo poiab B OCBOCHUU IUCHUILIMH TPOGECCHOHATbHON MOATOTOBKH
Urpaer camocrosTeNnbHass pabota cryaeHTtoB. CaMocrositenbHas pabota
CHOCOOCTBYET BOCHHUTAHUIO CIIELMAINCTa, OTBETCTBEHHO BBIMOJHSIOUIETO Ha
TP aKTHKE CBOM Tp 0(heccuoHaIbHBIC 00s13aHHOCTH. B 00p a3oBaTenbsHOM TIp o11ecce
MOYKHO BBIJICTIUTh CIEAYIOIINE OCHOBHBIE (POPMBI CAMOCTOSITEILHOW pabOThI

CTYyACHTA:




. [TonroroBka k JekiusM. OD(PEKTUBHOCTh JIEKIIMOHHBIX 3aHITHI B
3HAYUTEIbHOM CTENEHH OIP €EIISIETCS] CTENEHBIO MOATOTOBIEHHOCTH CTYAEHTA K
BOCIPUATHIO y4yeOHOoro wmatepuana. I[losTomy mepen Jsekiuen ciemyer
MO3HAKOMUTLCA C JICKIIMOHHBIM MaTepHaIoM, H3JI0KEHHBIM B YUYEOHHKAX U
AJIEKTP OHHBIX UCTOUHHUKAX ; C OCHOBHBIMHU KATErOp USMHU U MOHATUSIMU, MO A€ SIMHU
¥ METOJaMU HMX HCCIEAOBaHMs, KOTOpbIe OyIyT HCIOJIH30BaHbl HAa JIEKIUU U
MOATOTOBUTH BOIIPOCHI K JIEKTOPYY.

. [ToarotoBka k nabopaTtopHbIM 3aHATHSIM. B mpolecce MOATOTOBKH K
71a00paTOPHBIM 3aHATHUSM CTYEHT JJOJIKEH OCBOUTH COOTBETCTBYIOIIHU N yueOHBI
MaTep HaJI 1o Tp €AJI0KEHHOM TEME, MMOATOTOBUTH Ha 6a3€ METOJUIECKOTO MOCOOMs
no jabopaTopHbiIM paboTaM MPOEKT OT4eTa Mo JlabopaTopHOM pabore,
BKJIFOYAIOILIMI KP ATKYIO TEOP ETHUECKY IO UaCTh, U BCE HEOOXOIMMbIE TAOIHUIIbI J1J15
IKCIep MMEHTaTbHOM yacTH. [1o p e3ynbTaTam mp oBeIeHHO M 1a00paTOPHOM pabOThI
cienyerT oQpOpMUTh OTYET MO 3aJaHHOW (popMe MPENCTABICHUS PE3yJIbTAaTOB C
HE00XO0JUMBIMHU BBIBOTAMH.

. [ToaroToBKa K MpaKTUYECKUM 3aHATUAM. B mporecce moAroToBKU K
MPaKTUYECKUM 3aHSTUAM CTYJECHT JOJIXKEH OCBOUTh COOTBETCTBYIOIIUN YUEOHBIN
MaTepual 1o TpemioxkeHHou Teme. [lo pesyabpraTtaM mpoOBEIEHHOW pabOTHI
cienyer ohopMUTH OTUET IO 3aJaHHOMU (popMme.

. [loaroroBka K 3a4eTy M 3K3aMeHy. B mponecce moAroToBKM K 3a4eTy H
DK3aMEHY CTYJEHT OCYIIECTBIISIET OCMBICIICHUE U TP UBEICHUE B CUCTEMY 3HAHUM,
MOJYYEHHBIX Ha JICKIMOHHBIX, JTAOOPATOPHBIX M MPAKTHYCCKUX  3aAHATHSIX;
3HAKOMMTCS C BOITP OCAaMU JJ1s1 CAMOKOHTPOJIS, BBIJIESIET P 00JIEMHBIE BOTIP OCHI U
oOpariaercs K Ip ernoAaBaTeNto 3a COOTBETCTBY IOILIEH KOHCY 1 bTallUEH.

Opraau3anusg cCaMoCTOATEILHOU PA0OTHI CTYIEHTOB

Tadauna 3
Temsbl 15 Koum DopmMbI
camoctosT | HM3yuyaemble | yecTB | camocTosiTe M ®opmbI
. eToMYecKoe odecneyeHue
€JIbHOT O BOIPOCHI ) JbHOM OTYETHOCTH
U3yYeHHu st 4acoB padoThl
OcHoBuble | baszoBbie 10 [Ipoanamzu | Tpodumona T.U. Kypc Koncnekr,
3aKOHBI MPUHIIHUITBL poBath ¢uzuku: yueb. mocobue ais cooO1eHne
JBIKEHMS B | GOPMYIUPOBK Marepuan mo | By3oB/ T.M.Tpodumona.— 8-¢
MEXaHUKE | ¥ OCHOBHBIX n3ydyaeMbiM | u3a. — M.: Beicmr. k., 2004, —
3aKOHOB BOIIpOCaMm 544c.
JBVOKECHUS B
MEXaHHKE boraanos J1.J1. JlaGopatopHbIit
npakTukyM. (st cTyneHToB
He(hU3MIeCcKuX
crienanbHoCTeH). MexaHuka.
MounexynsipHas pu3uka.
DneKTpUIecTBo. /
J.JI.bornanos, B.A JKaukuH.
Yuebnoenocobue. - M.:
MI'OY, 2014. — 64c.
3aKOHBI bazoBsie 10 [Mpoanamsu | Tpodumona T.U. Kypc Koncnekr,
coxpaHe- TIPUHIIHITBI poBath ¢duzukn: yueb. mocobue st coo01eHne
HUS B (bopMyIHPOBK martepuan o | By3oB/ T.U.Tpodpumona. — §-¢
MEXaHUKE. | ¥ OCHOBHBIX nzyyaemMbiM | u3a. — M. : Beicir.k., 2004. —
3aKOHOB BOIIpOCaM 544c.
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COXpPaHCHHA B

MEXaHUKE Borganos J1.J1. JTabopaTopHbIit
npakTukyM. (s cryneHToB
Hepu3nIeCKUX
cIieTabHOCTEH). MexaHuKa.
MomnexkysipHas pu3uKa.
DJIEKTPUYECTBO. /
J.JI.bormanos, B.A.XKaukus.
VYyebnoe nocobdue. - M.:
MI'OVY, 2014. — 64c.
VYpaBHenns | bazossle 10 [Ipoanamsu | Tpodumona T.U. Kypc Koncnekr,
JIBIKCHUSI | TMPUHIUIIBI poBath ¢uzuku: yueb. mocobue 1 coob1eHne
" hopMyIUPOBK Marepuan mo | By3oB/ T.M.Tpodumona.— 8-¢
paBHOBECHS | U OCHOBHBIX n3ydyaeMbiM | u3a. — M. : Beicur.mik., 2004. —
JKUIKOCTHA. | 3aKOHOB BOIMpocam 544c.
JBUKEHUS
SKUJIKOCTH Bbormanos J1.J1. JIJaGopaTopHbIi
npakTukyM. (st cTyneHToB
He(hU3MIecKux
creranbHoCTeH). MexaHuka.
MounexynsipHast pu3uka.
DneKTpuIecTBo. /
J.JL.Lbormanos, B.A.JKaukumn.
VYyebnoe mocobue. - M.:
MI'OVY, 2014. — 64c.
l'apmonuue | bazoBbie 12 [Ipoanamu- | Tpodumona T.U. Kypc Koncnekr,
cKue TP UHITHITBI 3UpOBATH ¢duzuku: yueb. mocobue 1ist cooO1eHne
MexaHudec | (OpMyIHPOBK martepuan o | By3oB/ T.U.Tpodpumona. — 8-¢
KHE 1 OCHOBHBIX nzyyaembiM | u3g. — M.: Beicur.mk., 2004. —
KoJieOaHusl | 3aKOHOB BOIIpOCaM 544c.
Y BOJIHBI KOJ1e0aTenbHO
TO ABUKEHUS Borganos J1.J1. JlabopaTopHbIii
npakTukyM. (st crynenToB
He(hU3NIEeCKUX
crienuaigbHOCTe ). MexaHuka.
MonexynsipHas pu3uka.
DJIEKTPUYECTBO. /
J.JI.bormanos, B.A.)XKaukus.
VYyebHoe mocobue. - M.:
MI'OVY, 2014. — 64c.
3aKOHBI ba3osrie 10 [Ipoanamsu | Tpodumona T.U. Kypc Koncnekr,
UEATBHOIO | MPUHIUIIBI poBath ¢uzuku: yueb. mocobue 1 coob1eHne
rasa. (bopMyIUPOBK marepuan o | By3oB/ T.M.Tpodumoa.— 8-¢
U OCHOBHBIX n3ydyaeMbiM | u3a. — M.: Beicur.mk., 2004. —
3aKOHOB BOIpocam 544c.
MOJIEKYJISIPHO
i QU3UKH 1 bornanos J1.J1. JJabopaTopHbIit
TePMOAMHAMUI npakTukyM. (s cTyneHToB
KH He(hU3NUEeCKuX
crienanbHOCTeH). MexaHuka.
MonexkynsipHas pu3HKa.
DIEeKTPUIECcTBO. /
J.JI.bormanos, B.A JKaukus.
VuaebHOE mocobue. - M.:
MI'OVY, 2014. — 64c.
Onekrpocra | bazoBeie 12 [Ipoanammzu | Tpodumona T.U. Kypc Koncnekr,
THKA. HPUHIIMIIBI poBaTh dbu3uku: yued. mocodue s coo0IIeHne
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[TocTosiHHbI | POpPMYIUPOBK Marepuan o | By3oB/ T.M.Tpodumona.— 8-¢
i Y OCHOBHBIX n3ydyaeMbiM | u3a. — M.: Beicur.mk., 2004. —
IEKTpHAYEC | 3aKOHOB BOIIpOCaM 544c.
KHH TOK B3aMMOJIEHCTB
WS 3apsI0B U borganos [.JI. JlabopaTopHbiit
WX JIBIDKCHHUS npakTukyM. (s cTyneHToB
He(pU3HIESCKUX
CTICIUAIBHOCTE).
OnexkrpomarHeTh3M. OnTukKa.
ATomHas pusmKka. /
J.JI.bornanos, B.A JKaukuH.
Yuebnoenocobue. - M.:
MI'OVY,2014. —62c.
MarnutHoe | ba3zoBbie 10 [Mpoanamsu | Tpodumona T.U. Kypc Koncnekr,
noJie. TIPUHIIHITBI poBath ¢duzukn: yueb. mocobue st coo01eHne
Onexrpoma | HOPMYIHPOBK martepuan o | By3oB/ T.U.Tpopumona. — 8-¢
THUTHAas W OCHOBHBIX m3ydgaeMbiM | m3a. — M.: Beicmr.mk., 2004, —
WHAYKLIHA. | 3aKOHOB BOINpocam 544c.
B3aHMO/ICHCTR Tpodumosa T.U. CoopHUK
i 3aJ1a4 Mo Kypcy (GU3UKH C
ABIDKYIMUXCA pelIeHusIMH: yuel. mocooue
3apAnos nas By3oB / T.. Tpodpumona. —
8-¢ u3n. — M.: Beichi. k.,
2007.—-591c.
Caxapos [I.1. Coopuuk 3a1a4
o (usmMKe: 115 By30B /
J.N.Caxapos.— 13-euzn. — M.:
Onukc 21 Bek, 2003. —400c.
VYpaBuenus | bazoBbie 10 [Mpoanamzu | Tpodumona T.U. Kypc Koncnekr,
MakcBena. | TpHHIUIIBI poBaTh ¢bu3uku: yued. mocobue s cooOmienne
Onexkrpoma | GopMyIHMPOBK martepuain o | By3oB/ T.U.Tpodumona. — 8-¢
THUTHBIE U OCHOBHBIX n3ydaeMbiM | u3l. — M.: Beicil. mik., 2004, —
BOJIHBI. 3aKOHOB BOIIpOCaM 544c.
HICKTpOMArHA Tpodumosa T.U. CoopuUK
THOTO TOJ1A 3a]1a4 M0 Kypcy (GU3UKH C
pelIeHus MU y4el. mocooue
nas By3oB / T..Tpodpumona. —
8-e u3n. — M.: BeIcnl. K.,
2007.—-591c.
Caxapos JI.1. Coopuuk 32124
o (usuKe: 1715 By30B /
J.N.Caxapos.— 13-eusn. — M.:
Omnmkc 21 Bek, 2003. —400c.
BomnoBass | ba3oBble 12 [Mpoanammsu | Tpodumona T.M. Kypce Koncnexr,
ONTHKA MIPUHIIHIIBI poBathb ¢u3uku: yueb. mocobue ais coob1eHne
(hopMyIMPOBK Matepuan o | By30B/ T.M.Tpodumosa. — 8-¢
U OCHOBHBIX n3ydaeMbiM | u3n. — M.: Beici. k., 2004. —
3aKOHOB BOIIpocam 544c.
igg;;gom Tpodumosa T.U. CoopuUK
R 3a/1a4 Mo Kypcy (PU3UKH C

penreHusMu: yuel. mocobue
1 By3oB / T..Tpodumona. —
8-¢ m31. — M.: Beicmi. k.,
2007.—591c.

Caxapos JI.1. COopHHK 33134
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o (u3uKe: 11 By30B /
J.N.Caxapos.— 13-eusn. — M.:
Omnukc 21 Bek, 2003. —400c.

KBanToBas | ba3oBbie 12 [Ipoanamsu | Tpodumona T.U. Kypc Koncnekr,
ONTHKA MPUHIIHITBL poBath ¢uzuku: yueb. mocobue A coob1eHne
bopMyIUPOBK Marepuan o | By3oB/ T.M.Tpodumona. — 8-¢
1 OCHOBHBIX n3ydyaeMbiM | u3a. — M.: Beicur.mk., 2004. —

3aKOHOB BOIpocam 544c.
KBaHTOBOU Tpodumona T.U. CoopuuK
TEOPUH 3a51a4 10 Kypcy (GU3UKH C
U3y HCHUA. pelIeHUsIMH: yuel. mocooue
s By3oB / T.U. Tpodumora. —
8-e u3a. — M.: BeIcHI.IIIK.,
2007.—591c.
Caxapos JI.11. CoopHuK 3a1a4
o (hu3mKe: 11 By30B /
J.N.Caxapos.— 13-eusn. — M.:
Omnukc 21 Bek, 2003. —400c.
ATtomHas basosreie 10 [Ipoanammsu | Tpodumona T.U. Kypc Koncnekr,
¢duznka MPUHIIHUITBL poBaTh ¢uzuku: yueb. mocobue ais coo0b1eHne
hopMyIMPOBK Marepuan o | By3oB/ T.M.Tpodumoa.— 8-¢
1 OCHOBHBIX n3ydyaeMbiM | u3a. — M.: Beicur.mik., 2004. —
3aKOHOB BOIIpOCAM 544c.
AnepHon Tpodpumona T.1. CoopHHK
MOZeIIH aToMa 3a51a4 1o Kypcy (GU3UKH C
penreHusMu: yae0. mocobue
s By3oB / T.U. Tpodumosa. —
8-e u3a. — M.: BeicHl.1IK.,
2007.—591c.
Caxapos /[.1. COopHuk 32724
1o (pu3MKe: 1151 By30B /
J.N.Caxapos.— 13-eusn. — M.:
Onwnkce 21 Bek, 2003. —400c.
KgantoBas | Kopnyckynsap 10 [Ipoanamzu | Tpodumosa T.U. Kypc Koncnexkr,
¢duznka HO-BOJIHOBOM poBaTh ¢uzukn: yueb. mocobue ais cooO1eHne
Jyaau3M Marepuan o | By3oB/ T.M.Tpodumora. — 8-¢
CBOMCTB n3ydaeMbiM | u3a. — M.: Beicur.mk., 2004. —
MaTepHH. BOIIpOCaM 544c.
Tpodumona T.U. CoopHUK
3a/1a4 Mo Kypcy (QU3HUKH C
pelIeHusIMH: yuel. mocooue
nns By3oB/ T..Tpodpumona. —
8-e 3. — M.: Beicni k.,
2007.—591c.
Caxapos JI.1. CoopruK 3124
1o (pU3UKE: A BY30B /
J.N.Caxapos.— 13-eusn. — M.:
Onwnkce 21 Bek, 2003. —400c.
OnemeHtsl | ba3oBble 10 [Ipoanamzu | Tpodumona T.U. Kypc Koncnekr,
(17632097 TP UHITHITBI poBath ¢uzuku: yueb. mocobue aist cooO1eHe
ATOMHOTO | CTPOCHHS U Marepuan o | By3oB/ T.M.Tpodumora.— 8-¢
sapa CBOWCTB mydgaeMbiM | m3a. — M.: Beicmr.mk., 2004, —
ATOMHBIX SIIEp BOIIpOCaM 544c.
"

Tpodumona T.U. COopHHK
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3JIEMEHTapPHbI
X YaCTHII.

2007.-591c.

3aj1a4 1o Kypcy GU3MKH ¢
pelIeHnsIMH: y4el. mocooue
s By30B / T.M. Tpodumosa. —
8-e m31. — M.: Beicmi.Imk.,

Caxapos [|.1. COopuuk 32124
1o (u3MKe: 1151 By30B /
J.N.Caxapos.— 13-euzn. — M.:
Onnkc 21 Bek, 2003. —400c.

138

Hroro:

5. ®OH]I OIEHOYHBIX CPEJICTB JJIsI MPOBEJEHUA TEKYIIEN U
IMPOMEXKYTOYHOM ATTECTAIIAA IO TUCIATIIUHE

5.1. IlepedyeHp KOMIETCHIHH C YKa3aHHeM IJTAanoB HMX (OpPpMHPOBaHHWsA B Ipolecce

0CBOCHMS 00pa3oBaTeJbHOI NPOrpaMMbl

Taoaunad

KOII 1 HAMMCHOBAHHMEC KOMIICTCHIIMHA

JTansl (OPMHUPOBAHUS

OIIK-8 - Coocoben

CIICMAJIbHBIX HAYYHBIX 3HAHUH

OCYIICCTBJIATH
neaarornucCKyro AcATCIbHOCTL Ha OCHOBC

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas padbora.

5.2. Onucanme mokazartejeili U KPUTEPHEB OIEHHMBAHUSI KOMIETEHIHI HAa Pa3IHYHBIX
Tanax ux (popMHUPOBaAHMS, ONMCAHHE MIKAJ OLIEHUBAHUA

Tabnauna S
OuenunBaeMm | YpoBeH JTansl Onucanue Kpurtepun Ilkaua
ble b ¢hopmMupoBaHus noka3zareJei OlleHUBAHU | OLEHHBAH
KoMneTeHL | chopmu ' ust
uu pOBaHH
ocTH
OIIK-8 Toporos | 1- Pabota Ha | 3maer: [Moceenue, 41-60
o YeOHBIX 32 HATHSX. - XapaKTEePHUCTHKY THYHOCTHBIX
o ) MeTfH GZ[II\)/IGTHLIZ un eI[MeTHBI;( KOHeHex,
2. CamocTosiTeNnbHAS p p b o0 ImeHHe,
pe3ynbpTaToOB 00pa30BaTEIHHOMN
pabora. naGopaTopH
JeSITETbHOCTH B KOHTEKCTE B
MpeAMETHOM o0acTu ble paboTEL,
Ymeer: peuieHue
- OKa3BIBATh a IPECHYIO 3anau,
MeTaTOTHYECKY 0 MOMOIIb 1 KOHTDOJIBHEI
MOJIIEPKKY 00ydaoIumMcs, B
e paboTHI,
3aBUCHMOCTH OT X
9K3aMEH.

crmocoOHoCTeH, 00pa30BaTEIHHBIX
BO3MOXHOCTEH 1 MoTpeOHOCTEeH
Baaneer:

- CIMOCOOHOCTBIO U OTIBITOM
[IPUMEHEHUs B IPEIMETHOMN
00acTH pa3nuyHbIX CI0CO00B
OKa3aHMs aJpeCHOU
HeaaroruuyecKoy NoMOIIN
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[IponBu
HYTbIN

1. Pabora Ha
y‘Ie6HLIX 3aHATUAX.

2. CamocTosATeabpHas
pabora.

3uaer:

- XapaKTePUCTHKY JIMIHOCTHBIX,
METaTpPeIMETHBIX H TIPEIMETHBIX
pe3yIabTaTOB 00pa30BaTEIbHON
NeATeTbHOCTH B KOHTEKCTE B
IpeaMeTHOI 061acTH; CocoOs!
OKa3aHUS MHANBUIYaIBHON
relaroruyeckoil MoMoIu u
HOIEPKKH 00y Ja FOIIMCS B
3aBHCUMOCTH OT UX
crocoOHOCTeH, 00pa30BaTEIBHBIX
BO3MOKHOCTEH U MOTpeOHOCTEH.
Ywmeer:

- OKa3bIBaTh a IPECHYIO
MearoTHYecKy o MOMOLIb U
MOAJIEPKKY 00yuaromumes, B
3aBUCUMOCTH OT UX
CIOCOOHOCTEH, 00pa30Ba TEIBHBIX
BO3MOJXKHOCTEH U MOTPEOHOCTEH,
B NPOLIECCE TOCTHKEHUS
MeTaNpeJIMETHBIX, IPEIMETHBIX U
JIMIHOCTHBIX PE3yIbTaTOB.
Baapeer:

- CIMOCOOHOCTBIO U OTIHITOM
MPUMEHEHUS B MPEIMETHON
00JIaCTH pa3IMYHBIX CITIOCOO0B
OKa3aHMS aJIpECHON
Me1aroru4ecKoil IOMOIIH U
MOIICPIKKH 00y 9a FOIITIMCS B
3aBUCUMOCTH OT UX
crocoOHocTeH, 00pa30BaTEIBHBIX
BO3MOKHOCTEH M MOTPEOHOCTEH.

Ilocemenue,
KOHCTIEKT,
cooOenue,
nabopaTopH
ble paboTHI,
peuieHne
3ama,
KOHTPOJIbHBI
e paboTHI,
9K3aMeH.

61-100

5.3. TunoBble KOHTPOJIbHbIE 32/IaHNUSI MJIM HHbIE MATEPHAJIbI, HE00 X0 UMBbI €
JJISl OLleHKM 3HAHUI, yMeHU i, HABBIKOB M (MJIH) ONBITA AeSITeILHOCTH,
XapakTepu3ywux 3tanbl GopMupoBaHUs KOMIIETEHUWI B Mpouecce
0CBOeHMSI 00pa30BaTeJIbHON IPOTrPAMMBbI

5.3.1. KoHTpo/IbHBbIE BAPUAHTHI 1JIsl PO BeIeHUsI TEKYIEro KOHTPOJIS U

MPOMEXKYTOYHOM ATTECTALMHU 10 UTOTraM 0CBOCHH S JUCHUTIINHbI
Bapuanr 1

1. CmomHOW UMIWHIAP COCKaJb3bIBaeT O€3 BpalleHUS C HAKIOHHOU
IUIOCKOCTHU BBICOTOM h =1 M, a 3aTeM CKAaTBIBAETCA C TOM YK€ HAKIOHHOM
m10ckocTu. Onp e1eTUTh TUHEUHBIE CKOP OCTH IIEHTP a TSXKECTU UIUHA P a B

KOHIIE ITyTH JJ1s1 000uX ciiydaeB. TpeHuem np eHeOpeub.

2. 12 r raza 3anumarotr oobem V; = 4-10-3 M3 npu Ttemneparype t; = 7 °C.
[Tocne HarpeBaHus ra3a Npu NOCTOSSHHOM JIaBJIEHUH €r0 TUIOTHOCTH CTaja
paBHa p= 6-10-*1/c™m3. [lo Kako#i TeMIiep aTypbl Harpesu ras?

3. DneKTpoH, Ip 0K B IIIOCKOM KOHAEHCATOP € Iy Th OT OJTHO M MJIaCTUHBI 10
Ipyroii, mpuodpen ckopocts V = 100m/c. Paccrosinne mexxay miactuiamu d
= 20mm. OmpenenuTh: a) pa3HOCTh MOTECHIIMAIOB MEXIY IJIacTUHAMU; O)
HAIP SKEHHOCTD AJIEKTP UYECKOTO MOJIs BHY TPU KOHJIEHCATOPA.

Bapwuant?2
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. MaxoBuk B ¢opme aucka maccod m = 200 kr u paguycom I = 80 cm
cBOOOHO Bpamiaerca ¢ dactorod N = 360 o6/mun. IIpemocraBieHHBIH
caMoMy ce0€ MaxOBHUK OCTaHABIMUBAETCA IMOJ JIEWCTBUEM CHJI TpEHHUS.
Brrunciauts padboTy A CUIl Tp €Husl.
. OnpenenuTs CyMMapHY 0 KWHETUY €CKY FO SHEP THIO BCEX MOJIEKYJI BOJIOPOia
U UX CPEIHIOI0 KBAJIP aTUYHYIO CKOP OCTh <Vi>, €CIIU T'a3 3aHUMaeT 00beM V
=4 1 u HaxoauTcs o nasiaeHuem P = 1 MIlIa. Macca Bogoporam=3r.
. JIBa TOHKHMX OECKOHEYHO JUJIMHHBIX CTEPI)KHSA, PAacCHOJIOKEHHBIX Ha
paccrosgHuu a = 0,2 M OIMH OT APYroOro, HECYT OJUHAKOBBIE pABHOMEP HO
pacnpeelneHHble 3apsibl C JIMHEMHOW IUIOTHOCThIO T = 5 MKi/m.
Onpenenuts HANPSIKEHHOCTh dJeKTpuyeckoro mnoyisi E B Touke M,
OJIMHAKOBO yTAICHHOM OT CTEP ’KHEW HA PACCTOSIHUE d.

BapwuanTt 3
. PenmstuBrcrcknii umiynbce p yactuusl paseH 0,5m,-c, rae m, - Macca moKos
yacTullbl. Onp eAeuTh CKOP OCTh YACTHIIBI B IOJISAX OT CKOPOCTH CBeTa 3 =
v/c.
. JAByxatomuslii ra3 noa aaienueM 300 klla u mpu remnepatype t = 27 °C
3aHuMaer oobem V = 50 1. OnpenenuTs TEIMIOEMKOCTh 3TOTO Ta3a MpH
MOCTOSTHHOM 00bE€ME M IOCTOSIHHOM JJaBJICHUU.
. beCKOHEUHO INJIMHHBIN MPAMOW TOHKHM CTEPIKEHb 3apSIKEH OJHOPOIHO C
JUHENHOW TIOTHOCTRIO T = 5 MKu/m. cnonb3ys Teopemy OcTp orpaickoro-
["aycca, HailTh 3aBUCUMOCTD HATIP SDKEHHOCTH 3JIEKTp hueckoro nmoJist E(r) ot
PacCCTOSIHMSI 10 CTEP KHSI T.

Bapuanrt 4

. Beraucnuth paboty 4, coBep maeMyro paBHOMEPHO BO3pacTaroieii cuiaoi F

IIp 1 [Iep eMEeIeHNH Tena Maccbl M = 1 kr Ha paccrosiHue S= 10 M, ecnu Be-

Ju4YUHA cuiibl F n3mensiercs ot Hyis B Havane my T 10 60 H B kKoHIle myTH.

. IIpu u3oTep MuuecKOM paciiupeHuu a3ota maccot 140 rmpu temnepatype

300 K coBepmiena padora 12,5 k/Ix. Haiitu: 1) Bo CKOJIbKO pa3 U3MEHUJICS

0o0beM Traza; 2) Ha CKOJIBKO M3MEHWJIAaChb BHYTPEHHsS SHEprus rasa; 3)

TEIIOTY, HOJIy4eHHY0 ra3oM. HauepTuTh quarpaMmy u3omnpoiiecca.

. DJIEKTPOH, MMEIOMMA cKopocTh V = 2-10° m/c, BiaeTen B OJHOPOJHOE

AJIEKTP MUECKOE TIOJIE YCKOPHUTENIS TP OTUB CWJIOBBIX JTUHUK. HaWTh, kKaKkyo

CKOP OCTb TP MOOPETET 3JEKTP OH, TP OMAs pazHocTh noteHimanos U =20 kB.
Bapwuant5

. MarepuanbHass TOYKa Maccol M = 5 T coBepUIAECT rapMOHUYECKHE

KoJieOaHUs, ONMUChIBaeMbIC ypaBHEHHEM X = Asinwt,,rae A =10 cMm, ® = /4

c’!. BblUuHCIUTH BEIMUMHY BO3Bpallalolie cuiibl F 1 MoiaHyIo 3HEep ruto

MaTep MaJIbHOM TOUKH uep €3 2 CEKyH/IbI OCe Havaia KojaeOaHu.

. OnnoatomubIl ra3 cosepmaer nukia Kapao. Harpesarens nepenan rasy

terioty Q= 50 kJIx, B pe3ynbTare 4ero copepuieHa padora A = 10 x/[x.

Omnpenenutb, BO CKOJBKO pa3 YBEIMYMUTCA JaBJICHHE Ta3za TpU

annabaTUYECKOM CHKATHUH.
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. D.A.c. ucroyHuka Toka € = 110 B, ero BHyTpeHHee conpoTuBiieHHE I = 2
Om. K ucTouHuKy MoAKII0UEH HAT'P €BaTeIbHBIN AJIEMEHT, O TP €0 STFO I Ui
MoirHocTh N = 2000 Bt. Onpenenuts cuity Toka | B tienu, Hanp sbkenue U,
M0J] KOTOP bIM HAX OTUTCSI HArPEBATENILHBIN 3JIEMEHT, U €r0 COIP OTHUBJICHUE
R.

Bapwuant 6
. IIpoton, mpomenmuid ycKop sy pa3HocTs noteHnuaioB U=600 B,
BJIETE] B OJHOPOJHOE MarHuTHOE moJie ¢ uaaykuued B=0,3 Tn u Hayan
JIBUTAThCS 110 OKP Y>KHOCTU. BBIUUCIUTD payc OKp y>KHOCTH.
. Ilo kaTymike, ~HIYKTUBHOCTh KOTOp o L=0,03 MI'H TeueT Tok cunoi 1=0,6
A. TTpu BBIKJIIOUEHUH TOKA, OH U3MEHSETCS P AKTUUECKU 0 HYJIsI 32 Bp €M s
At=0,00012 c¢. Omnpenenutrb cpeaHee 3HAYECHUE BEIWYUHBI 3.]1.C.
CaMOWH]TYKIIMH, BO3HUKAIOIIIEH B KOHTYPE.
. YpaBHEHHE U3MEHEHUS CO Bp EMEHEM p a3HOCTH MOTCHIIMAIOB Ha OOKIaIKax

KOHJIEHCAaTOpa B KolebaTenbHOM KOHType maHo B Bume U =50cos10rt
Emxocts kongencatopa 0,1 Mx®. HaifTu JUIHHY BOJIHEL, COOTBETCTBYIONTY IO
ATOMY KOHTYDY.

Bapwuant 7
. Ompenenuth 4actoTy oOpallleHus 3JIEKTpOHA MO KpPYroBoWl opOuTe B
MarHUTHOM M0JI€, MarHUTHAas UHAYKIKs koTop oro B=0,2 Ti.
. NUupyxtuBHoctes katymku L=0,002 I'm. Tox c¢ wacroron v=50 I,
NPOTEKAONIMI [0 KaTyIIKe, U3MEHSETCS M0 CHHYCOUIAJbHOMY 3aKOHY.
Yemy paBHO cpenHee 3HaueHue DJ[C caMOMHAYKIHMH, BO3HUKAOUIEH 3a
MHTEpBaJl BpeMeHH At, B TeUeHUE KOTOPOT0 TOK B KaTYILIKE U3MEHSETCS OT
MUHUMAJIBHOTO /10 MakKCHUMaJlbHOI'O 3HAa4Y€HHA? AMIUIUTYAHOE 3HAYEHUE
cwiibl Toka lg=10 A.
. ManykTtuBHOCTH KOJiebaTtenpHOTO KOHTYpa L=0,5 mI'H. KakoBa momxHa
OBITh EMKOCTb KOHTYpPa, YTOOBI OH p €30HUPOBAI HA JJTUHY BOJIHBI A=300 M?

Bapwuanrt 8
. DJIEKTp OH IBMKETCS B OTHOP OJTHOM MarHUTHOM IoJie ¢ uHAyKkuet B=0,1
Tn nep neHauKy AsApHO JIUHUAM 1oJist. OnpenenuTs cuny F, 1eicTBy 0y 10
Ha 3JIEKTP OH CO CTOP OHBI MOJIs, €CIIU P aJInyC Kp UBU3HBI Tp aekTopuu =0,5
CM.
. Conenounn ceuenmem S=5cm? coaepxut N=1200. MHIyKIIMSI MarHUTHOTO
nosisi B BHyTpu conenouna npu toke |=2 A pasna 0,01 Ta. Onpenenutsb
MHAYKTUBHOCTb L cosieHounza.
. Kaky1o "HIyKTUBHOCTb HaJ10 BKJIIOUUTH B KOJIEOATENbHBIN KOHTYP, YTOObI
pHu eMKOCTH 2 MKD noJryduTh 3ByKOoBYI0 yactoTy 1000 I'mI.

Bapwuant 9
. Onpenenuts cuny JIop eHa, AEMCTBYIOIIYIO HAa DJIEKTP OH, BJIETEBIIUN 110 ]I
yriom ¢=30° B MarHuTHOE noJie, uHAYKIus kotroporo B=0,2 Tin. CkopocTh
anekTpoHa v=4-10°wm/c.
. Pamka, umomanp kotopoit 16 cm?, Bpaiaercst B 0JJHOP OJTHOM MarHUTHOM
nosie, genas 2 o6/c. Ocb BpalleHUs JEKUT B IUIOCKOCTH pPaMKH HU
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niep MeHAUKYIApHA TUHUSM UHY KA. Harp sokeHHOCTh MAarHUTHOTO OIS
H=7,96-10* A/m. Halitu nHanOojpllee 3HaYE€HHE IIOTOKA MAarHUTHOM
WHIYKIUH.

3. YpaBHeHHE U3MEHEHHSI CO Bp EMEHEM Pa3HOCTH MOTEHITNAI0B Ha 00KITaIKaX

4
KOHJICHCaTopa B KojieOaTenbHOM KOHType aaHo B Buae U =350cosl0” 7t

EmKkocTh koHnencatopa 0,1 mx®. Hatitn mep o1 konebaHUH.
Bapwuant 10

1. Bbruuciaute paauyc Oyrd OKPY>KHOCTH, KOTOPYIO OIHUCHIBAET MPOTOH B
MarHiuTHOM Imojie ¢ uHaykmueit B=1,5-10-2 Tn, ecnu ckopocTh mMpoOTOHA
v=2-10%w/c.

2. Ilpsimoii mp oBogHUK MTHHOM =40 cM IBIKETCS B OAHOPOJHOM MATHUTHOM
MOJIE CO CKOPOCThIO V=5 M/C MEPNEHAUKYJIAPHO K JUHUSAM HHIYKIHUH.
Pa3HocTh noTeHMaI0B MeX 1y KOHLIamMu ip oBogHuKa U=0,6 B. Beruucnuts
MHIYKIUIO B MarHuTHOTO MOJIS.

3. UnayktuBHOCTh KosiebaTenbHOro KOoHTypa L=0,5 MI'H. KakoBa moimknHa
OBITh EMKOCTb KOHTYpPa, YTOOBI OH p €30HUPOBAI Ha JUTUHY BOJIHBI A=300 M?

5.3.2. TemaTuka J1ad00PATOPHBLIX PA0OT

Mexanuka

Ne3. Onp enenenrie CKOp OCTH MOJIETA ITYJIU P U TOMOIIY 0AJIITUCTUYECKOTO
MasiTHUKA.

Ne4. ITp oBepka OCHOBHOI'O 3aKOHA JUHAMHUKH JIJIs BP AILAKOLIUXCS TEI.

No5. N3yuenune Gpru3n4ecKoro MasiTHUKA.

Ne8. Onp enenenrie korduiieHTa BHY TP EHHETO TP EHUS KUIKOCTH IO
metony Ctokca.

Nel 1A. M3ydenHune 3aTyXaronmx KOJeOaHH.

Nel1b. U3yuenue siBiaeHus p e30HaHCA TP U BBIHY KIEHHBIX KOJI€OaHUSX.

Nel4. Teopema Illrelinepa.

MoJiekyisipHas GU3HUKa U TEPMOAMHAMMKA

Ne2. Onp enenenrie BEAMUMHBI OTHOIIEHHSI TEIIOEMKOCTEW BO3AyXa IIPU
MOCTOSTHHOM JIaBJIE€HUH U TP ¥ TIOCTOSTHHOM 0ObeMeE.

No7. Onp enenenue BinaxHOCTH BO3yXa U IOCTOSIHHOM IICUXP O METPa
AccmaHna.

DJIeKTPUYECTBO

Neo3. 3mep enue conp OTUBIIEHUI TP OBOJTHUKOB.

Ned. Onp enenenrie eMKOCTH KOHAEHCATOPA OATTUCTUYECKUM METOOM.

Ne6. 3yueHne 3aBUCUMOCTH MOIITHOCTH HCTOYHMKA TOKA OT COITP OTUBJICHUS
HarpysKu.

Nel4. N3yueHune BOJIbTaMIIEPHON XapAKTEPHUCTUKH IOy IPOBOJHHUKOBOTO
IMOAA.

5.3.3. KOHTpOJIbHBbIE BOPOCHI K 3A1IUTE J1a00PaTOPHLIX padoT
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MEXAHUKA
Paoora Ne3.

. MartepuanbsHas Touka. Touka otcuera. Cuctema koopauHat. Pagmyc-BekTop,

IIP MIp ALLEHUS P ATUYC-BEKTOPA, CKOP OCTh, YCKOPEHHUE.

Tpaekropus MaTepraibHOM TOYKH. 3aBUCUMOCTb KOOPJAUHAT OT BP EMEHHU P U
PaBHOMEPHOM JBHKEHUMU.

3akonsl HproToHa.

Nmmnynbc. 3aK0oH coxpaHeHHs uMmiyJibea. LenTp mace. JIBuKeHne LeHTp a Macc.

. DnemenrapHas Pabora B Mmexanuke. KoncepBatuBHbIE criibl. KuneTtnueckas u

noTeHuuanbHasg 3Heprusa. [Ipu3Hak KOHcepBaTHUBHOCTH cwi. Haxoxnenue
MOTEHUAJIbHOM SHEP TUU LISl U3BECTHBIX KOHCEP BATUBHBIX CHII.
Ypyroe u Heynp yroe CTOJIKHOBEHUE IBY X TEII.

Pa6orTa Ne4.

. MomMeHT HMITYJIbCa MaTepI/IaJIBHOﬁ TOYKH OTHOCHUTCIIBHO Ha4dajia KOOp AHUHAT.

MOMEHT CHJTBI.
YpaBHEHHE MOMEHTOB (BBIBO/T ).

. 3aKOH COXPaHEHUsI UMITYJIbCOB JIJIsI MEXaHUYECKOW CHCTEMBI.

MoMeHT uMItyJibca TBEP I0TO TeJla, Bp alllatoIIerocsi BOKPYT HEMOABUKHO M OCHU
(BBIBOJT). MOMEHT UHEP ITUH.

. YTJ10Basi CKOpOCTh M YTJIOBOE YCKOP €HHE, UX CBA3b C IMHEMHOUW CKOP OCThIO U

YCKOP EHUEM.
Jloka3aTh, 4YTO €CIM CyMMa BHEIIHHUX CHJI, JCHCTBYIOIIUX HE MEXaHUYECKYIO
CUCTEMYy, paBHa HYJII0, TO MOMEHT CHJbl HE 3aBHUCUT OT BbIOOpa Hayaja
KOO INHAT.

Paoora Ne8.

. I[aﬁTe OoIIp ACICHUC BA3KOCTHU X KUAKOCTH.

JlamuHapHOoe U TypOyJIeHTHOE TE€UEHHE >KUIAKOCTU. JIMHMU TOKa KUAKOCTH.
TpyOkaToxa.

CrauroHapHOE TEYEHUE )KUIKOCTH.

YpasHenue bepHyum.

Kak rmpoBepuTh, yCTaHOBWJIOCH J1Y ABMKEHHE IIAP UKA B AKUIAKOCTH?

Uucno Peitnonbaca. Kak mnpoBeputb, ObIO U OOTEKaHHWE IIapHUKa
JaMUHAPHBIM.

Buiusier nu Ha pe3yabTaT OnbITa JUaMETP COCya, B KOTOP OM NP OU3BOJUIIUCH
HU3Mep eHus?

Paoora Nell.

. Kakwue xoJie6anmst Ha3pIBarOTCS FapMOHI/I‘—IeCKI/IMI/I? YI) ABHCHUC I'apMOHUYCCKUX

KOJICOAHWH.
BriBecTu mep no1pl KoJe0aHui MaTEMaTHIECKOTO, (PU3UIECKOTO U TP YIKUHHOTO
MAaSTHUKOB.

. YpaBHEHHE 3aTyXaloIuX KoJIeOaHUH.
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Jlorapudmuyeckuil 1eKp EMEHT 34Ty XaHUSI.

AnepHoInYecKOe JBUKEHUE MAsITHUKA.

YpaBHeHUE BHIHYKIECHHBIX KOJIEOAHU.

3aBUCUMOCTh aMIUIUTYJbl M (pa3bl BBIHYKJIEHHBIX KOJIEOAHUI OT YacCTOTbI
BBIHYKJaFOLEH CUIIBI.

N e

MOJIEKYJIAPHAA ®PU3ZUKA U TEPMOANHAMUKA

PaGora Ne2
. Creneru cB0OO1bI MOJIEKYJI. 3aKOH O paBHOMEPHOM paclpeieieHU MOJIEKY T
10 CTEIEHAM CBOOOIBI.
TernnoeMKoCTb. Onpenenenue TEMI0EMKOCTH s Pa3JIUYHBIX
TEP MOANHAMUYECKHUX ITP OLIECCOB.
[lepBO€ HAUaIO TEP MOJUHAMHUKH.
3anuch yp aBHEHUS T€P MOJIMHAMUKHU.
BHyTp eHHsAs SHEp TUA UACATIBHOIO I'asa.
BriBoa popmyinsl Maiiepa.
Bwieoa dopmymsiIlyaccona.
Tpyanoctn kiaccudeckod GU3UKA TIPH  OOBSICHEHHWH TEMIIEpaTypHOU
3aBUCHUMOCTH TEIJIOEMKOCTH T'a30B.

Pabora Ne7
. Ucnap enue, KOHAEH AN, KUTIEHUE.
. CBOIICTBa HACBIIIIEHHBIX U HEHACBIIIEHHBIX [1ap OB.
. Teop eTnueckue v 3KCep UMEHTAJIbHBIEC U30TEP MbI P €ATbHBIX TA30B.
. AGCONIOTHAs U OTHOCUTEIbHAS BIAXKHOCTH BO3/yXa.
. 3Mep eHne BI1aXHOCTH BO3AyXa.

N

X [N AW

QJIEKTPUYECTBO

PaGora Ne2
. Hanpsi»keHHOCTh M MOTEHIMAN AJIEKTPp NIeCKOTO noJisi? CBs3b NOTEHLHANA C

HAIP SIKEHHOCTHIO MOJIA.

Uro Takoe SKBUIOTEHIMATbHbIC IMHUNA U TTIOBEP XHOCTU?

KakoBo B3aMMHOE€ pacroj0XEeHHE SKBUIIOTEHLMAJIbHBIX IMOBEPXHOCTEH U
JIMHUNA HATP SHKEHHOCTU?

UeMm BbI3BaHA HEOOXOAUMOCTh PAOOTHI Ha TIEP EMEHHOM TOKE?

Kak omnp enensiercst moJioKeHue 3KBUMTOTEHIIUAJIbHBIX JIMHUIA?

PaGora Ne3
. Ilocrosaabi Tok. Cuita Toka. [ImoTHOCTB TOKA.
. OnekTpoABmwKyIas cwia. 3akoH Oma ana ydactka nenud. 3akoH Oma B
nuddep eHunanbHOU hopme.
. 3aBUCUMOCTb COTPOTHUBIICHUS OT MapaMEeTPOB MPOBOJHUKA U TEMIIEPATYPbl.
CrocoObI COeUHEHMSI COTIP OTHBIICHHH.
. Pa3zBerBnenue uenu. [Ipasuna Kupxroda aist p a3BeTBICHHBIX LIEMEH.
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. [Ipumenenwne mpasun Kupxroda npu p ermeHnn 3a1a4.
6. [lorpemHocTH NMpH W3MEPEHUU COTPOTHBIICHUS (METOJIOM aMIlepMeTpa M
BOJIBTMETP a M OaJTaHCHBIM METOIOM).

PaboTa Ne4
1. Dnexrpoemkoctb. KonaeHncatopsl. BeiBog GpopMyn i1 eMKOCTH MIIOCKOTO,
cep IecKoro, MUIHHIPHISCKOT0 KOHICHCATOPOB.
[Tap anienbHOE M TOCIIEA0BATENBHOE COEUHEHNE KOHAEHCATOPOB.
Hanp s>keHHOCTD 10151 BHY TPU KOHJIEHCATOPOB.
DHepTrus 3apsHKEHHOT0 KOHJIEHCaTopa.
[110THOCTB SHEP T'UH AIEKTP OCTATUYECKOTO MOJIS.

Padora Ne6

. 3akoH [[xoyns-Jlenua. MomHOCTb, BbIAENsIEMAas HA HATP Y3KY .

2. Onpenenennie DJ1C uenu v BEAWYUH BHY TP EHHET'O COTIP OTUBJICHHUS.

. Jloka3aTb TEOPETUYECKH, YTO MAKCHMMaJlbHas MOIIHOCTb BBIIENAETCA Ha
Harpy3ke TP PAaBEHCTBE COMPOTUBIICHUA HArpy3Kd BHYTPEHHEMY
COIIP OTUBJICHUIO.

4. OnpenenuTth 3aBUCUMOCTh KO3(h(UIIMEHTa TOJE3HOr0 JCHCTBUS HMCTOYHHKA

TOKa OT BHELIHETO COIIP OTUBJICHUS.

Paborta Nel4

1. YUto Ha3BIBAIOT AJIEKTP OHHOM ITP OBOJAUMOCTBIO U JIBIP OUHO U TP OBOJAUMOCTBIO
MOy IPOBOJHUKOB?

2. Uto Ha3bIBaIOT COOCTBEHHOM ITP OBOIMMOCTHIO TTOTYTIPOBOTHUKOB? OOBSICHHUTE
COOCTBEHHYIO P OBOAMMOCTh C TOUKH 3p EHUSI 30HHOU TEOP U H.

3. YTo Ha3bIBAIOT 3JIEKTP OHHOM P UMECHOM P OBOAUMOCTHIO (I OBOJAUMOCTBIO N-
TUTA) TOJTYTPOBOTHUKOB? OOBACHUTE FTIEKTP OHHYIO TP UMECHY IO
TP OBOJUMOCTD C TOUKH 3P €EHUSI 30HHOU TEOP UH.

4. Yto Ha3BIBAIOT ABIPOYHOM MP UMECHOH P OBOAMMOCTHIO (TP OBOAUMOCTHIO P-
TUNA) MOJTYHPOBOIHUKOB? OOBSCHUTE JbIP OUHY O [P UMECHY IO IIP OBOAMMOCTD
C TOYKH 3P EHUSA 30HHOM TEOP UH.

5. Yto Takoe€ BBINp AMJICHUE IIEP EMEHHOTO AJIEKTP MuecKoro Toka? Kak
onpeaensercs K11/ Beinp ssmutens?

6. Uto Takoe 04HO- U ABYXIOJyEpUOaAHOE BhITp iMieHne? [Ipu kakoM u3 HuX
KII/I Bbimp ssmuTenst Bbie?

Wb

[E—

(OS]

5.3.4. KoHTPOJBbHBIC BOIPOCHI IO TEMAM LIS CAMOCTOSTEeIHLHOM PA0OTHI

Mexanuka

1. MarepuanbHass Touka. CucreMa oOTcuera, paauyC-BEKTOpP, BEKTOPHI
MepEeMENICHUs, CKOPOCTH U ycKopeHus. [IpsiMmosnuHeliHO€ paBHOMEpPHOE U
paBHOIEpEMEHHOE NBUKeHMs. KpuBonuHeliHoe ABMkeHue. TaHreHuuaibHoe,
HOPMAJIbHOE U TTIOJTHOE YCKOP EHUE.

2. BpamarenbHoe IBM>KEHHE. YTII0Basi CKOPOCTh U yCKOp eHre. CBs3b TUHEHMHBIX
1 YTJIOBBIX XapaKTePUCTHK JBYKCHUS.
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3. 3akonsl Hprorona. HHepumanbHele cuctembl otcuera. IIpuHuumn
oTHOcuTenbHOCTH [ anmuies. [lonsTre o cuite u macce.

4. NmMnynibc MatepuaibHON TOUYKU. MIMIyJIbC CUCTEMBI MAaTEpUAIBHBIX TOYEK.
3aKOH COXp aHEHUSI UMITYJIbCA.

5. PaGota n momHocTh. CHIIBI KOHCEpBAaTUBHBIE U HEKOHCEP BaTHBHBIE. PaboTa
CHJIBl TSKECTH, CUJl ynpyroi pepopmammu, padoTa CHUIBI TpEHUS.
KoHcep BaTUBHBIE CHCTEMBI.

6. Kunernueckasi, moTeHUMaJbHAas W MOJHAS MEXAHUYECKAs SHEPTHS CUCTEMBI.
3aKOH COXPaHEHUS YHEPTUU B MEXAHUKE.

7. MOMEHT KOJTMYECTBA ABUKEHUS U 3AKOH €TO COXP aHEHUS.

8. YpaBHEHHE TMHAMUKH BP al]aTEIbHOT O IBUYKEHUS TBEP JOTO TENA.

9. Mowment unepuun. Teopema [ITeitnepa.

10. Kunetnueckast sHeprusi BpalllalOUIErocs Tela OKOJIO HENMOABHUKHOM OCH.
Pa6oTa momeHnTa cu.

11. Jebopmanust tBepnoro tena. 3akoH ['yka. IlnoTHOCTh 3HEpTHM ympyroi
nedopMalum.

12. JlaBnenue B )kuiKoCcTH U ra3e. 3akoH [lackais. 3akoH Apxumena.

13.Bs3kocts. JlamMuHapHOE M TypOYJIEHTHOE TEYEHHE >KHIKOCTH. YPaBHCHUE
bepnym.

14.T"'ap MoHMYECKHE KOJIEOaHUSI.

15. ®u3nueckuil, MATEMATUUECKUNA U TP yKUHHBIA MasITHUKY.

16.3aTyxaromme KojieOaHusI.

17. BeiHy K 1eHHBIE KOJIeOaHusl. SIBlIeHHE p e30HaHCA.

MouiekyasipHas pusuka

1. Tepmonunamuueckas cucrema. [lapamerpsl cocrostHus. MaeanbHbI ras.
['azoBbie 3akoHBI. AOCOdIOTHAs TeMmIlepaTypa. YpaBHeHHMEe MeHjeneena-
Knaneip ona.

2. OCHOBHBI€ ITOJIOKEHUSI MOJIEKYJISIPHO -KUHETHUECKOU Teopuu. Pacipenenenue
cKopocTeid MojekyJs no Makceemty. OCHOBHBIE YpaBHEHUS MOJIEKYJISAPHO -
KUHETUYECKOU TEOP UM Ia30B.

3. bapomerpuueckas ¢dopmyna. JnuHa cBoOOJHOrO mnpodera MOJIEKyI.
Pacnpenenenne yactuy 1o 3HEPTUSAM B NOTCHOMAIBHOM  IIOJIE.
bapomerpuueckas popmyna.

4. BnyTtpeHnnsas sHeprus. [lep Bbiii 3aK0H Tep MoguHaMuKy. [IpuMenenne nep Boro
3aKOHa TEp MOJIMHAMUKH K U30IIp orieccaM. Y paBHeHne Maiepa. TermnoemMkocTb
HealbHBIX Ta30B. A quabaTHbIN p oriece. YpaBHenue [lyaccona. Pa6ora npu
annabaTHOM Mp OIIecce.

5. Kpyrossie npouecchl. [Ipunnumn paboThl TEIUIOBON U XOJIOAWIHLHON MAaIIUH.
[uxn u Teopema Kapno.

6. Bropoe Hauano tepMoauHaMHuKH. CTaTUCTHYECKOE MCTOJIKOBAHUE BTOPOTO
Hayaja Tep MOIMHAMUKHU.

7. YpaBHenue Ban-nep-Baanbca v ero ananns. DKCrep MUMEHTATbHBIE H30TEP MBI
peanpHOrorasa.
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8. CBOMCTBa HACHIIIAIOIINX U HE HACBIIIAOIUX NapoB. Kp UTHYECKOE COCTOSIHUE.
CixnrKeHue ra3os.

9. Kunkoctu. CtpykTypa kuakocteid. KureHue, ucnapeHue W KOHJEHCalus.
Tenora map oobpazoBanus. BiaakHOCTb.

10. IToBepxHOCTHOE HaTskeHUeE. J{aBnenue Jlamnaca. KanwuisipHOCTB.

11.TBepapie Tena. Cuiibl MEXMOJIEKYJISIPHOTO B3auMojeucTBus. CTpyKTypa
KP UCTAJJIMUECKUX U aMOP (DHBIX TeEJl.

12. TerumoemkocTs TBEp AbIX TEN. I [1aBIeHne u 0TBEp AeBaHUE. Y IeTbHAas TENI0Ta
riaBiieHus. @a30Bble AuarpamMmel. TporHas TOUKA.

DJIEKTPUYECTBO.

1. 3apsapl. 3aKOH coxpaHeHHs 3apAnoB. B3ammoneilcrtBue 3apsaoB. 3aKOH
Kynona.

2. Harmp s>keHHOCTb JIEKTP M4E€CKOTO 1oJisl. [1p MHIKIT CyTiep O3UIUH ITOJICH.

[ToTok BeKTOp a HAIP SHKEHHOCTH AJIEKTp hueckoro noJjisi. Teopema ["aycca u ee

[P UMEHEHHUE.

4. Pabota mepeMelieHds 3apsAna B dJeKTpuyeckoMm 1mose. [loTeHiman

AKBUIIOTEHIIMATIBHON TOBEPXHOCTH. L{MpKyJIsiuusg BEKTOpa HANP SIKEHHOCTH

AIIEKTP NYECKOTO MOJIS.

CBs13b HaIp SHKEHHOCTH AJIEKTP MU ECKOTO MOJISl M IOTEHLMAA.

[Ip OBOIHWKHM B AIIEKTP NUIECKOM TOJIE.

DIIEKTP 0EMKOCTB P OBOJHUKOB. BbIBO T hopMyn mitockoro, chep uueckoro u

HWIUHAP UYECKOTO KOHEHCATOPOB.

8. DHeprus 3apsLKEHHOTO KOHAEHCATOPA.

9. JIMdIEKTpUKH B 3J1EKTP HIECKOM IT0JIE.

10.ITocrostunblii Tok. Cuna Toka. [ImoTHOCTh TOKA.

11.3akon Oma. 3akon Oma B nuddepenumnanbo Gopme. 3akoH Oma s
HEOJHOPOAHOTO YydyacTka uenu. IlocnenoBatenbHOe W mHapauienbHOE
COEIMHEHUS 1P OBOJHUKOB.

12.PaboTa 1 MOIITHOCTh TTOCTOSTHHOTO TOKa. 3akoH J[)koysa-Jlenta.

13. Dnexrp oasuxymias cuia (3C). CTopoHHUE CUITBI.

14. Onextpuueckue nenu. [Ipasuna Kupxroda.

(98]

Now

Marsmeruszm.

[e—

. MaraurHoe rose Toka. DJIeMEHT TOKa. BEKTOp MAarHUTHOM MHLY KLIWH.

. MarautHOe€ nosie aneMenTa Toka. 3akoH buo-Casapa -Jlamaca.

. JleiicTBUE MArHUTHOTO TOJsA Ha MPOBOAHUK ¢ TokoM. Cuia Ammnepa.
BzauMoaencTBue 1mp 0BOIHUKOB C TOKOM.

4. MarnurtHoe noJie B Beiectse. Jua-, mapa-u geppomarueruku. [ ucrep e3uc.

. I10TOK BEKTOpP OB MArHUTHOM MHYKLMHU. 3AKOH JJIEKTP OMarHUTHOM UHAY KM H.
ITpaBuno Jlenna.

6. SBienne caMOMHAYKUHMH. MHAYKTHBHOCTH IPOBOJHUKOB. MHAYKTHBHOCTH

cosieHonaa. D J1C caMOMHAyKIUY.

W N

N
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7. Cuna AercTBus Ha 3apsHKCHHYRO YacTHILy B JIEKTp OMarHuTHoM noJtie. Cuna
Jlopenna.

8. Ilepemennsbiii ToK. [TonyyeHue nep eMEHHOTO TOKa.

9. KoHaeHcaTop v MHAYKTUBHOCTb B LIENIH I1€P EMEHHOTO TOKA.

10.Mo1uHOCTH B 1IeNH Mep EMEHHOTO TOKA.

1 1.Pe30oHaHC B 11eNU 11ep EMEHHOTO TOKA.

12.KonebatenbHblii KOHTYp. @opmyrna ToMcoHa.

13.KonebatenbHblil KOHTYP. 3aTyXaroIIMe KoJIeOaHusI.

14.KonebaTtenbHblii KOHTYp. BeiHy X neHHbIE KoJleOaHus. PesonaHnc.

15. BuxpeBoe anekrpuyeckoe nose. Tok cMenienus. YpapHeHnus Makcsenia.

16.On€KTpOMarHuTHBIE  BOJIHBI. ~ DHEPTUA  DJIEKTPOMArHUTHBIX  BOJIH.
W HTEHCUBHOCTD 3JIEKTP OMAarHUTHBIX BOJIH.

17.PaboTa BbIX01a 3JIEKTP OHOB M3 MeTasuia. TepmoanekTpudeckas smuccusi. Tok B
BAaKyyMe€. DJIEKTP OHHbIE JTAMIIbI: THO U TPUOJ.

18.Tok B 3ieKTp oJIUTax. DIAEKTPOJIUTAY €CKAsI TUCCOLIMALINSL. 3aKOHBI JIEKTP OJTU3a.

19.Tok B razax. MHMoumzauus u pexkomOuHanus. CaMOCTOSITENbHBIA U
HECAMOCTOSITENIbHBIN P a3psl.

20.ITomynp OBOIHUKH. CoOcTBeHHas U OpuMecHas TP OBOIUMOCTD
MOJYyNPOBOJHUKOB. [IIOCKOCTHasT W 30HHAs MOJIENHU IPOBOJMMOCTH.
[1osyipOBOJHUKOBBIN THOT.

OnTuka. AToMHasi M siiepHasi pu3uka.

®oTOMETp NUECKUE BETMUMHBI. KprBasi BUIHOCTH.

['eomerpuryeckas onTuka. 3aKOHBI OTP AXKEHUS U TP EITOMIICHUS.

®dopmynaToHko# uH3bL. [TocTp oenne n3o0pakeHus: B TOHKOM JIMH3E.

OnTtudeckre NpUOOPHI. YBENUYEHUE JMH3BL. XOJ JIyueld B MHKpPOCKOIIE.

YBenuueHrne MUKp OCKOIIA. Y BEJINY €HUE TEJIECKOTIA.

5. EcrecTBeHHBII W TOJSPU30BAHHBIM  cBeT.  MeToApl  IMOJy4YEHHUs
MOJIp U30BAHHOTO cBeTa. 3akoH bptrocrepa. 3akoH Maitoca.

6. Jlucnepcus ceta. HopManbHasi 1 aHOp MaJiIbHas TUCIIEP CUsSI CBETA B BEIIECTRBE.
@da30Bas U rpynmnoBas CKOp OCTH CBETa B BEIIECTBE.

7. Wnrep pepenuus ceera. [lonydeHne korep eHTHBIX JTyUYeH.

8. Unutepdepenuns B TOHKMX IUieHKax. MHTepdepeHnrs paBHOTO HAKJIOHA U
paBHoii TonmuHbl. Koasiia Herorona. Untepdepomerpsi.

9. Judpaxuus ceera. [Ipunnun I'tolirenca-Op ererns. 3akoH Op eHers.

10. Iudpakuus B nap aJIeNbHbIX JyYax.

11. Indp akunonnas p emerka. CIIeKTp alTbHOE p a310KEHNE CBeTa TU(P aKIIMOHHO N
P CLIETKOM.

12. TernoBoe uznyuenue. 3akonsl Kupxroda. YepHoe Teno.

13.3axonsl Credana-bosbiimana, Buna.

14.T1ocrynatel [1nanka. ®opmyna [Lnanka.

15. Dotorddext. 3akonsl poTorddexra.
16.93¢dpexr Komnrona.

AW N
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17.OnbiThl Pezepdopna no paccenBanuto anbda-uactuil. AtoM bopa. Crnekrp
atoma Bojopoza. baimemepa.

18. BomHoBbIe cBOMicTBa yacTull. [ unortesa ne-bp oitns. udp akuuys 371eKTpOHOB.

19. CooTtHouienue Heotp enenienHoctei [ eitzenodepra.

20. Ypasnenue lllpenunrepa. BonHnoBas QpyHKIMS U1 ee CBOWCTBA.

21. Cranmmonapnoe ypaBHeHnue Illpenunrepa. Croekrp artomMa BOJOpOjA.
KBanToBbie uncna. [1paBuna otoopa.

22.OCHOBHBIE  TOJIOKEHUS  CHEUHUAIBHOM  TEOPUU  OTHOCHUTEIBHOCTH.
[IpeobpazoBanus JIopenna.

23.TIpeobpa3oBaHue CKOP OCTEH B p CIAITUBUCTCKON MEXaHHKE.

24.OHeprus U UMITYJIbC B P EJIITUBUCTCKOM MEXAHUKE.

25.YpaBHenue Hpl0TOHA B p €NISITUBUCTCKOM MEXAHHUKE.

26.OTHOCUTENIBHOCT,  JJHUHBI ~ OTPE3KOB, MPOMEXKYTKOB  BpPEMEHUM U
onHoBpeMeHHocTH. MuTepBan B CTO.

27.CtpoeHue aTOMHOTIO S/1p a.

28.PannoaKkTUBHBIN pacmaj. 3aKOH P aJIMOAKTUBHOIO pacna/jia.

29. Jlenenue saaep. DHEPTUS CBA3HU AP .

30. 3nmemenTap Hple yactunpl. Kinaccudukamus gyacTuir.

5.3.5. KoHTpOJILHBIE BOIIPOCHI K AK3aMeny (7 cemecTp)

MEXAHHKA

1. Kunematuka nocrynatenbHoro asuwxeHus. Cucrema otcuera. CKOpOCTh M
YCKOpEHME MATEpUAIbHOM TOYKM KAaK MPOU3BOJHBIE paJUyC-BEKTOpa IO
BpeMeHu. HopManbHOE, TAHT€HIMAJIBHOE U ITOJIHOE Y CKOP EHUSL.

2. DJIeMEHTbl KWHEMATHKU BpallaTEIIbHOTO JBMKEHUS. JIBHYKEHUE YACTHULIBI IO
OKPYXKHOCTHU. YTIJIOBOE IIEP EMEILIEHHE, YTII0BAI CKOP OCTh U YTIIOBOE Y CKOPEHHE,
UX CBS3b C JIUHEUHBIMHU IIEP EMELLIEHUAMU, CKOPOCTSIMU M yCKOP EHUSIMU TOYEK
B AILIAFOIIECTOCS TENA.

3. luHaMuKa TMOCTYNAaTENbHOTO JABHKEHUS MaTepHUajJbHOM TOYKH M TBEPAOTO
tena. [lepBbiii 3akoH HeroroHa. [loHATHE MHEP IMATILHOM CUCTEMBI OTCUETA.

4. Macca u cuna. Umnynec matepuanbHOM TOYkH. Bropoi 3akoH HeroTtoHa.
YpaBHEHUA IBUKEHUS.

5. Buemnue u BHyTpeHHHE cuiibl. LleHTp Macc (LeHTp MHEp LHK) MEXaHUYECKON
CUCTEMBI U 3aKOH €0 JIBUKECHUS.

6. Mmmnynbc (KOJIMYECTBO IBHKEHHUSI) CUCTEMbl MAaTE€pHUAJbHBIX TOYEK. 3aKOH
COXP aHEHMS UMITYJIbCA.

7. Kunernueckas 5sHeprusi. KoHCepBaTMBHBIE M HEKOHCEPBATHBHBIE CHJIBIL.
[loTeHunanbHast SHEPTHUS W DHEPTUS B3aUMOJECUCTBUSA. 3aKOH COXPaHEHUS
DHEPTUHU B MEXAHHUKE.

8. MOMEHT cHIbl W MOMEHT HMILYJIbCA MEXAaHWYECKOM CHCTEMBI. 3aKOH
COXp aHEHUSI MOMEHTA UMITYJIbCA.

9. MOMEHT WHEpLIMM TeJIa OTHOCUTENBHO OCH BpalleHUsl. YpaBHEHUE TUHAMUKHU
Bp aIIaTEIbHOTO JABWKEHHSI TBEP IOTO TEJ1a OTHOCUTEINBHO HETIO IBUKHOM OCH.

10. Pabota m MmomHOCTh. PaboTa mepemennoii cuibl. PaGoTa BHETHUX CHII TIPH
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pacTsKEHUH TP Y KUHBI.

11. 3akon BcemupHOro TsAroteHus. ['paBuranmonHas macca. ['paButarmoHHoe
T0JI€, €0 HAMP SYKEHHOCTh U MTOTEHIIUAII.

12. [aBnenune B xuakocTsx. 3akoH Ilackans. Hecxumaemass KUAKOCTb.
['uap ocratuueckoe naBiieHne. 3aKOH Ap Xumesna.

13. KuneMaTuyeckoe ONMucaHue ABWKEHUS KUJIKOCTU. BekropHbie noss. JInauu
TOKa M TpYOKHM TOKa B JKUIKOCTIX. YpaBHEHHE HEpPa3pbIBHOCTU [JIis
HEC)KUMAEeMOM )KUIKOCTH.

14. CranumoHapHOE TEUEHHE HWJCATBHONW XKUJKOCTU. YpaBHEHHE bep HyJuu.
CraTuueckoe, ITMHAMHYECKOE U TUJIP OCTATUY €CKOE aBICHUS.

15. Teuenue Bs3koil kuakoctu. BHyTpenHee Tpenue (Bsa3kocth). Koadduiment
Ba3koctu. Popmyna Ctokca. Meton Ctokca 1o omnpeneineHuto ko3 G huuueHra
BSI3KOCTH KHJIKOCTEH.

16. 'apMoHHYECKHE MEXaHUYECKHE KoJicOaHUsA. YpaBHEHHE TapMOHHYECKHUX
kojeOanuii. OCHOBHBIE XapaKTEPUCTHKU KOJIEOATEIbHOTO  JIBMXKCHUS:
aMIUIUTY 14, (pa3a, yacroTa, mep uoi.

17. Jduddepennuansuoe ypaBHEHHE CBOOOJHBIX TapMOHHUYECKHUX KOJIEOAHMIL.
KunemaTtnueckue xapakTepUCTUKA TapMOHHUYECKUX KOJEOaHUW: CMeEIEHHE,
CKOPOCTb, YCKOPEHHUE. JHEPTUS TapMOHHUECKUX KOJICOaHUT.

18. I'apmonmyecknid ocuuiAsTop. [IpuMepbsl rapMOHMYECKUX OCHUAIIIATOP OB:
NP Y>KAHHBIN, (U3NUEeCKUd M MaTeMaTH4YecKuil MasTHUKH. [lepwonmpl ux
KoJIeOaHuM.

19. CBoboanbie 3aryxatoniue kojeOanuda. JuddepeHnmaibHoe ypaBHEHUE
3aTyxawmux kosueOanuili u ero pemenne. KoapduuueHnt 3atyxaHus.
Jlorapudmudeckuii JeKp EMEHT.

20. BeiHYXIeHHBIE KOJICOaHUSI Tap MOHMYECKOTO OCIILIATOPA IMOJ ACHCTBHEM
CUHycouAanbHOW cuibl. JuddepenunanbHoe ypaBHEHHE BbIHYXIACHHBIX
KOJI€OaHUN U €ro peueHue. AMIUIUTYAa, CMEHleHnue U (pa3a BbIHYKICHHBIX
kosneOanuil. [Tonsitue o pe3onance. IIpumepsl siBj1eHUS p €30HAHCA.

21. Bonnsl. IIponoJibHbIE U MONEPEYHBIE BOJIHBI. YPaBHEHUE TIOCKOW BOJIHBI.
da3zoBasi M TpyNIoBasi CKOPOCTH pacnpoCTpaHEHHUs BOJH B Cpele.
Huddep eHrimaabHOE BOJTHOBOE P aBHEHUE.

MOJIEKY/IAPHAA ®HU3UKA

1. MonekyJsipHO-KMHETHYECKask TEOP Ul UACATBHOTO Tra3a. Makp OCKONIMYeCKre
nap aMeTpbl COCTOSIHUS KaK Cp €JHUE 3HaUeHus. T erioBoe paBHoBecue. Moaenb
U€abHOTO Ta3a.

2. OCHOBHOE yp aBHEHUE MOJIEKYJIAPHO-KNHETUYECKOM TEOP UM UJI€AJTBHBIX I'A30B.

3. CpenHsAss KuHETHYECKass DSHEPTUS MOJEKYJ. MOJIEKYJIsp HO-KUHETHYECKOE
TOJIKOBAHUE TEP MOIUHAMUYECKO N TEMIIEP ATyPBL.

4. YpaBHeHUE COCTOSIHMS UeaibHOTO Ta3a. YpaBHeHue Kianelipona-Menieneena.
3aKOHBI MJECATBHOIO Ira3a JJIs U30-IPOLECCOB.

5. Hucno creneHeir cBOOOAbI MOJIEKYJIbl. 3aKOH paBHOMEPHOTO PacHp €AeNICHUs
HHEPTUU MO CTENEHsIM CBOOOABI MOJIEKYJl. BHYTp eHHsISl 3HEpTHUs UeaIbHOTO
rasa.
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6. 3axoH MakcBenJia I p aclpeaeseHAs MOJIEKYJI HIEAIbHOTO Ta3a [0 CKOP OCTIM
Y DHEP TUSAM TEIUIOBOTO JIBHXKCHHS.

7. bapomerpuueckas dopmyna. Pacnpenenenne boabnmana BO BHEIIHEM
NOTEHI[UAJIBHOM TIOJIE.

8. BHyTpennee Tp enue (BI3kocTh). KoaduiimeHTsI BI3KOCTH ra30B U KUAKOCTEH.
MoneKkyIsipHO-KHUHETU-4YeCKass TEOPHUsl BHYTPEHHEro TpeHus. MeTonbl
u3Mep eHus K03 uIMeHTa BI3KOCTH.

9. CpenHee 4mMCIO CTOJIKHOBEHMH M CpeAHsis JJuMHAa CBOOOJHOro mpoobera
MOJIEKYTbI. D (DPEKTUBHBIN JUAMETP MOJICKYJIBI.

10. SIBnenus nmep eHoca B razax: TEIIOMPOBOAHOCTD, AU GY3Hsl, BHy TpEHHEE
TP CHHE.

11. KonnuectBo TemioTel. TemnoeMKOCTh HI€ATbHOTO Ta3a. 3aBUCUMOCTH
TEIJIOEMKOCTA MACAIBLHOIO Ta3a oT Buaa npouecca. opmyna Maiiepa.

12. 1-e Havamo TepMOAMHAMUKH. BHyTpeHHss dHepTHS B paboTa rasa mpu
U3MEHEHUH ero o0bema.

13. IIpumenenue 1-ro Hauana Tep MOAUHAMUKY K U30TEP MUUYECKOMY, H30XOPHOMY
1 n300apHOMY ITp OlIeCcaM.

14. AnmabatHbeiii mporiecc. YpaHenue Ilyaccona. PabGora mpu ammabGaTtHOM
p o1iecce.

15. Cratuctuueckoe TOJIKOBaHHE 2-r0 Havaja TepMoAuHaMuku. IloHsatne o0
SHTPONUHU. DHTPONUS UAECAIBHOrO rasa.

16. O6patumble 1 HEOOp aTUMBIE Mp o1iecchl. Kpyroso# mporecc (1iuki). Brop o
3aKOH TEepMOJIUHAMUKHU. [IpuHIOMIT JOEUCTBHUS TEIUIOBBIX JBUTATENIEd U
XOJOJUIbHBIX MAIITUH.

17. Huxn Kapuou ero KITJI nist uaeansHOTO rasa.

18. PeanpHble ra3bel. YpaBHenne BaHn-nep-Baanbca. Teoperuueckue u
DKCIIEP UMEHTAIBHBIE N30TEPMBI P €aTbHBIX 'a30B.

JJIIEKTPOCTATHKA
1. 3aKOH cOXpaHEHUs ANEKTP NUECKOTO0 3apsaa. BzanMoneicTBre AIEKTp NYECKUX
3apsaoB. 3akoH KynoHna.

2. DOnekrtpuueckoe mnoJsie. HampsxkenHocts mond. [IpuHmun cyneprno3uuuu
DIIEKTP UIECKUX MOJIEN.

3. IToTok BeKTOpa HaIpHKEHHOCTH AJIeKTp uueckoro mnoJjist. Teopema IMaycca ais
AIEKTPOCTAaTUYECKOTO MOJsi B BakyyMme. lIpumenenue teopemnl [aycca k
pacyery 3JIEKTP HYECKOTO MOJIS.

4. Hupkynsiuust BEKTOpa HAIpPSKEHHOCTH JJIEKTpuueckoro noJis. Pabora mo
NepEeMEIICHUIO  3apsija B anekTpocraTuueckoM mosie. IloTeHmman
AIIEKTP OCTATHYECKOTO MOJISI U €r0 CBSI3b C HATIP SIKEHHOCTHIO.

5. Dnektpuyeckass eMKOCTb HpoBoaHUKAa. KoHaeHcaTopbl. EMKOCTB IIOCKOTO
KOHJeHcaTopa.  IlapamnensHoe M MOCIENOBATEIIBHOE  COCAWHEHHUE
KOHJICHCATOP OB.

6. DOHeprus B3aWMOJICUCTBHS DSJEKTPUUYECKUX 3aps0B. ODHEPTUS CUCTEMBI
3ap SHKEHHBIX 1P OBOJHUKOB. DHEPIUs 3apsKEHHOro KoHaeHcaTopa. [IImoTHO CTh
DHEP T'MU AJEKTP OCTATUYECKOTO TTOJIS.
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. Hp OBOJIHHUKH 1 TUDJICKTP UKW B 3JICKTP NYCCKOM I10JIC.

IOCTOSAHHBIA DJTIEKTPHYECKHH TOK
. DJIEKTpUYECKUI TOK. YCJIOBUS CyllecTBOBaHMsS Toka. Cuiia Toka. [ImoTHOCTH
TOKA.
Croponnue cwibl. Onekrpoawkymas cwia (3.1.C.) u HampsbkeHue.
Ucrounuku 3./1.C.
. 3axon OMa B uHTerp anbHoi u guddep enrmanpHou Gopmax. ConpoTUBICHUE
TP OBOJHUKOB. 3aKOH OMa IS 3aMKHYTOW LIENU M Y4aCTKa LIETIH, CO IeP KALLETO
uctounuk D.JI.C. TlapannmenbHOoe © TMOCIEAOBATEIILHOE COCIMHEHUE
TP OBOTHUKOB.
Pabora u momHocts TOKa. 3akoH J[[xoyns-JleHia B HMHTErpajbHOU H
nuddep eHuranbHOU hopmax.
. Pa3BerBnennsbie uenu. [1pasuna Kupxroda. [Ipumenenue np aun Kup xroga k
MOCTHKY YUTCTOHA.
. Pabora BpIx0/1a 371€KTp OHOB K3 MeTailiia. KOHTaKTHAs pa3HOCTb 110 TEHIIMAJIOB.
TepmosnekTpuueckue SBIEHUS. DJIEKTPUYECKHMII TOK B  BaKyyMe.
TepMOoaIeKTpOHHASI SMUCCHS.
[TonynmpoBoanuku.  CoOCTBEHHass M TpPHUMECHas  MPOBOJUMOCTD
MOJYIPOBOJHUKOB. 30HHAS MOJENb MPOBOJAUMOCTH. OJEKTPOHHBIA U
JIbIP OYHBIN TOJTYIIPOBOJHUKH.

.3.6. KoOHTpOJILHBIC BONIPOCHI K 324YeTy ¢ OIeHKO0M (8 ceMecTp)

AN D

MATI'HUHTHOEIIOJIE BBAKYYME

. B3aumoeiictBue nBrKymuxcs 3apsinoB. MarautHoe noJie. 3akoH buo-Casapa-
Jlamutaca ¥ ero mpuUMEHEHWE K pacdyeTy MarHUTHOTO IOJIS IPSIMOIO TOKA U
KpPYTOBOI'O BUTKA C TOKOM.

. MarnutHoe mnoJjie KpyroBoro toka. MOMEHT Cuii, IEMCTBYIOIIMX HA BUTOK C
TOKOM B MarHMTHOM 10JI€. MarHUTHBII MOMEHT BUTKA C TOKOM. DHEPTHsI BUTKA
C TOKOM BO BHEIITHEM MarHUTHOM HOJIE.

. MarauTtHass uHAYKUM. JleMCTBME MAarHUTHOTO MOJIA Ha MPOBOJJIHUK C TOKOM.
Cuna AMnepa. BzanmoaeiicTBr€ 1p OBOJJTHUKOB C TOKOM.

. BuxpeBo#l xapakrep MarHMTHOro noJs. L{upKynsuus BEKTOpa MarHWTHOU
WHAYKIUYU B BAKyyMe. 3aKOH ITOJTHOTO TOKA ISl MATHUTHOTO MTOJISI B BaKyyMe
(Teopema Amrmepa). Pacyer MarHuTHOTO TMOJSL MPSMOTO TOKa M JJIMHHOTO
COJICHOU1A.

. JlelcTBME MarHUTHOTO NOJIS HAa ABWXKYyIMiics 3apsan. CuinaJlopenua.

. JIBI>KeHMe 3ap SKEHHBIX 4YaCTUI B MAarHUTHOM ToJie. D¢ dekt XoJia.

. [loTok BekTopa MarHuTHOM MHAYKIMHK (MaruutHelili motok). Teopema ["aycca
JUJII MATHUTHOT O TIOJISI B BAKYYME.

. KoHTYyp ¢ TOKOM B MaruutHoM noJie. PaboTa 1o nep emeneH 1o mp 0BOJHHUKA C
TOKOM M KOHTypPa C TOKOM B MarHUTHOM I10JI€E.

SJIIEKTPOMATIHUTHAA HH/TYKITHA
. SIBNeHME 3TIEKTP OMarHUTHOM MHAYKIMU. 3aKOH 3JIEKTP OMAaTrHUTHO 1 MUHAY KIITU U
(3axoH Dapanes). DAEKTPOABHKYILAS CHIIA UHTY KIIUH.
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2. MapyxktuBHOCTH KOHTYpa. Camonnaykuus. [IpaBuio JIeHna.

3. SIBneHus caMOMHAY KUY IIP ¥ 3aMBIKAHUU U P a3MbIKAHUH 2JIEKTPUYECKOM LIETIN.

4. DHeprusg MarHUTHOTO MOJISI KOHTYpa C TOKOM. DHEPTUs MAarHUTHOIO IOJIS
cojieHouaa. OObeMHasi TUIOTHOCTh 3HEPTUU MAaTHUTHOTO MOJIS.

MATI'HHTHOEIIOJIE B BEIHIIECTBE
1. MaruuTHble MOMEHTHI 3JIEKTpPOHOB M aTOMOB. HamMarHuuvBaHHE BEIIECTBA.
MonekynspHbie TOkM. HamaranueHHocTh. HanpsskeHHOCTh MATHUTHOTO I10JIS B
BellleCTBE. MarHuTHas Ip OHUIIAEMOCTb.
2. JluamarHeTusM U nap aMmarHeTu3 M.
3. ®eppomarHeTuku 1 uX cBowcTBa. [Ipupoaa heppomaraerusma. Touka Kropu.
Jlomennas ctpykrypa. ['ucrep esuc.

YPABHEHUA MAKCBEJUIAJUVTA SJTIEKTPOMAI'HUTHOI O I1OJIA
1. Buxpesoe anexkrpuueckoe noje. Tok cMeleHus.
2. Cucrema ypaBHeHHWH MakcBenina B HHTETpalbHOU WM au(dep CHIHaTbHOMN
dbopmax.

OIITHKA
1. Unrepdepennust cBera. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX
BOJTH. OnTryeckas AJinHa Iy TH. PacueT nnTep ¢pep eHIMOHHOM KapTUHBI OT IBYX
KOT€p EHTHBIX HCTOYHUKOB.
. UnTep ep eHums cBeTa B TOHKUX IUIeHKaX. [10710Ck paHoi TOJMIIUHBI M paBHOT O
HaKJIOHA.
WNurep pepennmst ceera Ha kiunHe. Konpna HbeoTOHa B OTpakeHHOM H
TP OXOJAIIEM CBETE.
4. Mudpakuums ceera. [Ipunuun I'roitrenca-®Op enenst. 3oub1 @p enens. {udpaxuus
®payHrodepa Ha OJHON 11U U AUPP AKLUOHHOM p EIIETKE.
5. lomspuzaums ceera. EcTecTBEHHBIN U MOJISIP U30BaHHBIN CBET. [lonsponnsl u
MOJISIp U3ALIMOHHBIE TP U3MBL. 3aKOH Maroca.
6. [Tosspr3anys cBeTa Ip v OTP aKEHUH OT AUIEKTP KA. 3aKOH bprocrepa.
. JIBoliHOE My 4enp eloMiIeHne. BpaleHnue rioCcKoCTH NOoJIsIprU3aliu.
. Buenmauii ¢poToad ekt u ero 3akoHpl. YpaBHEHUE DUHINTCHHA IS BHEIITHETO
dboToapdexra. Macca u ummyJibCc POTOHA.
9. TenmoBoe uznyuenue. KBanrosas runotesa u popmyna [lnanka. YepHoe Teno.
3akon Kupxroda. 3akon Credana-bonbiimana.
10. Pacnpenenenue »HEPTUM B CHEKTpe aOCOJIIOTHO YEPHOrO Tena. 3aKoH
cmernieHuss Buna. Onrryeckast mup OMETpHsL.
11. Macca u umnynsc porona. dpdexr Komnrona.

SJIEMEHTBIATOMHOH H KBAHTOBOH ®U3HKH
1. 3akOHOMEPHOCTH B CIIEKTp € aToMa Bo1opoia. Moienb atoMa ToMcoHa. OnbIThI
Pesep hopnano paccesnuro anbda-dactuil. JAaepHas MOJeIb aToMa.
2. ITocrynatel bopa. Atom Bogoponano bopy. Onbitel ®pankau ['epia.
3. CoOTHOUIIEHUE HEOMPENENCHHOCTE KaK MpOSBICHUE KOPITYyCKYJSpHO-
BOJIHOBOTO Aiyanu3mMa cBOUCTB Matep uu. opmyia jie bp o
4.Ypasnenue llp enunrepa qiis craiiioHapHbIX cocTosiHUi. BosHoBas pyHKIus 1

N
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€€ CTaTUCTHYECKMM CMbICI. Yacthma B OJHOMEPHOW IIPSAMOYTOJbHOM
MOTEHIINAJILHOH IME.

5. I'maBHOe, opOuTanbHOE U MarHUTHOE KBaHTOBbIe uncia. OmeiT llTepHa u
['epnaxa. Cnun snektpoHa. CrinHOBOE KBaHTOBOE uncio. [IpuHnun [laymnu.
CTp oeHHE ITEKTP OHHBIX 000JIOYEK.

SJIIEMEHTBI ®U3HKH ATOMHOI O A1/IPA

1.CocraB sinpa. Hykinonsl. BzauMoaeiicTBue HyKJIOHOB M IOHSITUE O CBOMCTBAaX U
P UPOJI€ AAEPHBIX CHII. 3apsijl, pa3Mep U Macca aTOMHOTO ajipa. MaccoBoe u
3apIA0BOE YUCIIA.

2. PannoakTuBHOCTh. 3aKOH paJuMOaKTUBHOTO pacnazga. [lepuon nomypacnana.
PanunoyriepoaHbiii METO4 JaTUP OBKHU.

3. JlepexT maccel M 2HEpPTHUs CBI3U sapa. SjaepHble peakiuu W 3aKOHbI
COXpaHEHUsl. 3aKOHOMEPHOCTU U MPOUCXOXKJEHUE anbda-, Oera- U ramma-
U3JIyYEHUN aTOMHBIX SIJIEp.

4. Peakius neneHus U cuHrtesa saaep . Llennas p eakus 1esieHusl.

5.3.7. KoHTpPOJLHbLIE BONPOCHI K YK3aMeHaAM

TpeboBaHus K IK3aMeHaM
Jnsg coadm sK3amMeHa CTYJIEHT JOJIKEH IOJHOCTBIO PAaCKPBITh COJEpIKAHUE
OCHOBHBIX  BONPOCOB,  IpemjiaraéMblX  TNPENOoJIaBaTeNieM,  BBINOJHUTH
CaMOCTOSITEJIbHBIE ~ MPAaKTUYECKUE  3ajJaHusd, CBOEBPEMEHHO ClIaB  MX
TIp €110 JaBATEIN IO, P OpPadOTATh U 3aKOHCIIEKTUP OBATh BOMIPOCHI, BLIHECEHHBIEC A JI51
CaMOCTOSITEIbHOTO U3YYEHHSI.
Bomnpocsl k 3k3ameny (7 cemectp).
1. Kunematuka. [ToHATHE MaTep HAITBHON TOUKH (TIPp UMEPBHI).
2. TpaexTopus MaTepuaibHOM TOUKH. [1yTh 1 nep eMelieHue.
3. IlyTs, mp OilIEHHBIN MaTEPUATILHON TOUKOM TP U pABHOMEPHOM H
PaBHOTIEPEMEHHOM JIBH>KCHHH.
TaHreHuuanbHOE, HOPMAITBHOE U ITOJIHOE yCKOP EHUE MATEP UAJIbHOM TOUKH.
YT10BO€ yCKOp €HUE.
ITepBriti 3ak0H HbrO0TOHA.
ITonsaTue cunbl. Macca u Bec Tena.
Bropoii 3akon HeroToHa.
9. Tperuii 3akon HeroTOHA.
10.3ak0H coXp aHEHHSI UMITYJIbCA.
1 I.ITpuaumn otHOCUTENBHOCTH [ "anumnes.
12.PaboTta ynpyTrux CuiI, Tp aBUTAITMOHHOMN CHJIBI, pa00Ta O JHOPOTHOM CHITBI
TSKECTH.
13.3aKk0H cOXp aHEHMsI JHEPTUU B MEXAHUKE.
14.0OcHOBHOM 3aKOH TMHAMUKH BP All[ATEIBHOTO IBUKEHUS TBEP IOTO TEIIA.
15.MexaHuka )XUAKOCTE. YpaBHEHUE HEP a3PBIBHOCTH.
16.Bs3kocTs. JlamuHapHOE 1 Ty P OYJIEHTHOE TEUEHNE KUIKOCTEH.
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17.'apMoHnueckue Kkoaedanus. AMIUIUTY/Ia, 4acToTa, (ha3a. 3aTyXaroIme u
BBIHY KJICHHBIE KOJICOaHUSI.

18.I"azoBbIe 3akoHbI (bolnsa-Mapuorra, ['eli-JTroccaka).

19.YpaBuenue Kinaneiip ona-MeHeneena.

20.3axoH MakcBena s p acripeAesIeHUs] MOJIEKY I UA€alIbHOr0 ra3a 1no
CKOP OCTSIM.

21.Cpennee 4uCII0 CTOTKHOBEHUH M Cp €THSAS JJTMHA CBOOOTHOTO Ip oOera
MOJIEKYJI.

22.BHyTp eHHSIsI DHEPTUSL.

23.I1epBO€ HaYaJI0 TEP MOAUHAMHUKHU.

24.PaboTa razanpu M3MEHEHUH ero o0bema.

25.Annabatudeckuii mporecc. Ypasuenue [lyaccona. Paboranpu
aanadaTHYIECKOM TIp o1iecce.

26.3axoH Kynona. Toueunslii 3aps. usnekTpudeckas mp OHUIIaEMOCTh
Cpeapl.

27.11oTok BekTOpa Hamp sbkeHHOCTU. Teopema l"aycca st
AJIEKTP OCTATUUECKOTO MOJISl B BAKyyMeE.

28.Konpaencatopsl. EMKOCTh I10CKOTO KOHJIeHCaTopa. [lapainensHoe u
MOCJIEA0BATENBHOE COETUMHEHUE KOHAEHCATOP OB.

29.3akon Oma. Corp OTUBIIEHHE TP OBOTHUKOB.

Bomnpocsl k 3k3ameny (8 cemecTp)
1. Cucrema otcuera. MHep ianbHble U HEUHEP IUATbHbIE CHCTEMBI OTCUETA
(mpumephI).
CpenHsisi ¥ MTHOBEHHAs1 CKOP OCTb JIB)KEHUSI MATEP MAJIBHOM TOUKH.
CpenHee 1 MTHOBEHHOE YCKOP €HHE MaTep MaJIbHOM TOUYKH.
VYTrioBas CKOp OCTh ABMKEHHS MATEP HAJIbHON TOUKHU MO OKP Y>KHOCTH.
CBs3b MEXY JIMHEHHBIMU U YTJIOBBIMU BEJIMUMHAMMU.
NuepTHOCTE. Macca nHEp THaS U TP aBUTALIMOHHAS.
OcHoBHEBIE enuHUNEI cucteMbl CH.
Nmnynse. O0mas hopmyaupoBKa BToporo 3akoHa HerotoHa.
Mexanunueckas cucreMa. BHelHue v BHy Tp eHHHUE CUIIbI. 3AMKHY ThIE
CUCTEMBI.
10.IlenTp Macc cucTeMbl MaTep MaJIbHBIX TOUEK. 3aKOH JIBUKEHHUS [IEHTP a Macc.
11.Pabota usneprus. PaboTta nep eMenHo cuiibl. MotiHoCTh. EnuHUIIBI
U3Mep EHUSL.
12.Kunernyeckas ¥ TOTSHITHAIbHAS SHEP THS (TIP UMEPHI ).
13.MowmenT nnepmu. Teop ema teitnep a. Kunetnueckas snep rust
Bp AILIAFOIIETOCS TENA.
14.MoMeHT nMITyJibCa ¥ 3aKOH €ro COXP AHEHUS.
15.YpaBuenue bepny .
16./IBmwkenHne Te B KUAKOCTAX U Trazax. JIoOoBoe cop OTUBJICHHE U
MOJ’bEMHAS CUJIA.
17.1Ip 010nBbHBIE U TTOTIEP €UHBIE BOJIHBI.
18.Monaens naeaipbHOro rasa.
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19.0cHOBHOE yp aBHEHHE MOJIEKYIAPHO-KMHETUUECKOM TEOp UM UAECATBHOTO
rasa.

20.bapomertpuueckas hopmyJa.

21.5Bnenus nep enoca (1ud@y3us, TEIIONP OBOJHOCTD ), BHy TPEHHEE TP EHUE.

22.Yucrno creneHeid cBOOO1bl MOJIEKYJIbI. 3aKOH P aBHOMEPHOI'O P acCIpe/1eICHUs
SHEPTHH [0 CTEIIEHSIM CBOOOIBI.

23.TermoeMmkocTb. YpaBHeHue Maiiepa.

24.1TpumeHeHue nep BOro Havasia Tep MOJAUMHAMHUKY K U30TIP OL[ECCaM
(M30XOPHBIN, N300aPHBIN, N30 TEPMUICCKUN).

25./1aBnenue Jlannaca. CmaunBanue. KanuiisipHble SBICHUS .

26.Hanp sskeHHOCTB 3JIEKTP OCTATUYECKOTO MOJIA.

27 I1oteHuuan 3J1eKTp OCTATHYECKOT O MOJIS.

28.0nekrpuyeckuii Tok. Cujia ¥ IJIO0THOCTh TOKA.

29.PaboTta u MmomtHOCTh TOKa. 3akoH J[koyisa-JIenmna.

5.3.8. TemaTuKa COOOIIICHUI:

DHTPOIHUS U €€ CBOMCTBA.

BTopoe Hawamo TepMOAWHAMUKA U TEOPHS «TEIUIOBOM CMEpPTH
Bcenennon».

7. CuHepreTHKa.

1. OTkpbITHE paIMOAKTUBHOCTH.
2. Omnsitel ['epuia.

3. OTKpBbITHE 3TIEKTP OHA.

4. OTKpBITHE HEUTP UHO.

5.

6.

5.4. Meroauveckne MaTepuaJibl, ONpeaeJasiiouue NPpoueaypbl OLeHUBAHUS
3HAHMH, YMEHHUil, HABBIKOB M (MJHM) oONbITA JAeATEJbHOCTH,
XapaKTepu3yI0IIKX 3Tanbl GOpMUPOBAHHMS KOMIIETEH UM,

OneHMBaHUE  CTENEHM  OCBOCHHMSI  OOYyYAIOIIUMHCS  JUCIUTUTHHBI
ocymiectBisiercsi Ha ocHOBe «llomokeHnss o OaaabHO-pEHTHHTOBOM CHCTEME
OILICHKH yCIIEBA€MOCTH CTyIeHTOB MI'OVY).

ComocTaBUMOCTh  PEUTHHTOBBIX IIOKA3aTEIEd CTyAEHTa MO Pa3HbIM
JUCHUIUIMHAM W baljabHO-pEUTUHIOBOM CHUCTEMBI OIICHKHM YCIEBAEMOCTH
CTYJICHTOB O0O0€CIeYMBACTCS MPUHATHEM €IMHOTO MEXaHW3Ma OIICHKH 3HAHHM
CTYJI€HTOB, BBIP a)KEHHOTO B 0aJliax, corjacHo kotopomy 100 6amnoB - 3To moHoe
YCBOEHUE 3HAHMHA MO y4EOHOW NHMCUMIUIMHE, COOTBETCTBYIOLIEE TPEOOBAHUAM
y4eOHOM ITp OTPaMMBEI.

MaxkcumaabHbBIN pe3yJibTaT, KOTOP b MOXKET ObITh JOCTUTHYT CTYyJE€HTOM —
100 6anos.

[IIkana COOTBETCTBUSA P EUTUHIOBBIX OLICHOK MATUOAIbHBIM OLleHKaM: 100 —
81 6amroB - «oTaraHO» (5); 80 — 61 GamtoB - «xopoto» (4); 60 - 41 6annos -
«ynoBieTBopuTebHOY (3); 10 40 0aioB - «HEYJOBIETBOPUTEIHHOY.

OTBer oOyuaromierocss Ha 3K3aMeHe WM 3auére OLEHUBAaETCs B Oayiax ¢
Y4€TOM Kbl COOTBETCTBUS P EUTUHTOBBIX OIIEHOK MATUOAJIIbHBIM OIIEHKAM.
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Orenka 1o 5-6aIbHOM CUCTEME Onenka o 100-6a11pHOM cUCTEME
5 | oTiIM4YHO 81—-100

4 | xopomio 61 -80 3a4TEHO
3 | yAOBJIETBOPUTENHHO 41-60

2 | HEyIOBIETBOPUTEIHHO 0-40 HE 324YTEHO

B »K3aMEHanMOHHYI0 BEIOMOCTh M 3aUETHYK KHIKKY BBICTABIISIOTCA
OIICHKH IO MATUOAJIILHOM IIIKaJI€ U P EUTUHTOBBIE OIIEHKH B OaJlax.

IIpu [10JIyYEHUU CTYyEHTOM Ha JK3aMeHe 1581071 3a4ere
HEYJIOBJIETBOPUTEIBHOM OIIEHKH B BEIOMOCTb BBICTABJISIETCS p EUTHHI OBast OIICHKA
B Oammax (<40 6annoB), cOOTBETCTBYOIIas (HaKTHUECKUM 3HAHUSAM (OTBETY)
CTyJICHTA.

Kpurepun oleHKM 3HaHUN CTyJEHTOB B paMKax KaxJIoWh ydeOHOM
JUCHUIUIMHBL WIM TPYNN JAUCIUIUIMH BbIpa0aThIBAIOTCS TP €Moj1aBaTeIsIMU
corjacoBaHHo Ha kadempax VYHUBepcHTETa WCXOAsd U3 TpeOOBaHMIA
00p a30BaTENbHBIX CTAHAAPTOB.

IIpouenypa oieHMBaHUS 3HAHUM U YMEHHUN COCTOUT U3 CIIEY FOIUN
COCTaBHBIX JIEMEHTOB:

1) yger mocemaeMocTd JIGKIMOHHBIX W JTa0OpaTOPHBIX  3aHATHI
OCYILIECTBIISIETCSI TIO BEJOMOCTH, TP €ICTABJIICHHOM HIXKE B (hOP ME TaOIIHUIIBI;
2) TeKyU[ui KOHTP OJIb.

MockoBcKkuii rocyapcTBEeHHBbIH 00J1aCTHOI YHHBEPCHUTET
BexomocTs yuera nocemeHus
DuU3UK0-MaTeMaTHYeCKUM (paKyJIbTeT
Hamnpasnenue: 44.03.01 - [lenaroruueckoe oOpa3zoBanue
Jucuunnuna: ®duzuka

I'pynma Ne

[IpenonaBartens:
No damunusa 1.0. ITocemenue 3ansTuii Htoro
n/n CTYJECHTA 1 [2]3 4 | | | 18 %
1. + |- |+ - + 61
2. - + |+ + + 66

MockoBCKHIT TOCYyAaPCTBEHHBIH 00J1aCTHOM YHHBEPCHUTET
BexomocTh yueTa TeKylueil ycneBaeMoCTH
DU3UKO-MaTeMATHYEeCKUM (PaKyJIbTET
Hampagsnenue: 44.03.01 - [lenaroruueckoe o0pa3oBanue
JucuunnuHa: Pu3uka

I'pynmna Ne

IIpenoxaBarens:

Ne | damunus Cymma 0annoB, HaOpaHHBIX B CEMECTpe Ilon- | O6ma Hrorosas | Ilognucs
n/ n.o. MUCh 1 OlICHKA npenojaa-
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n |crynenta |Koutp| Ioce- | Beimoan |Pemenue [Koucn |Coo6 |Otme | mpemo | cymma| [ud | [Iponucs| BaTens
OJIbHBI| IIEHUE | HEHUE [3amau) [eKT LmieHue | Tka o6| naBa- | 6aja- | pa
e na6opa|no 10 9K3aM | Tens. | JIOB
pabot TOPHBI |6aJJI0B eHe
B | o 10 [x pabor| mo 100
Jo 10| 6anmo Ho 10 |do 10 [mo 40 0aJ110
bamto| B o 10 6aJuo |6ao | 6anmo B
B 6aoB B B B
1 2 3 4 5 6 7 8 9 10 | 11 12 13
1.
2.
3.
IHocemenue 3aHATHIA:

8-10 6annos, ecnu cryaeHT moceTwn 71-90% oT Bcex 3aHsATHI

5-7 6anna, ecmu cryieHT mocetmn 51-70% oT Bcex 3aHATHI

2-4 6anna, ecnu ctyaeHt nocetun 31-50% oT Bcex 3aHATUI

0-1 6annos, ecnu u3 Beex 3aHATUH cTy neHT nocetun 0-30% 3ansatuit

Pemienue 3agau:

8-10 6atoB, ecu cryaeHt pemui 71-90% 3anau
5-7 Ganna, ecnu ctyneHt pemnnS1-70% 3amgau
2-4 6anna, ecnu cryaeHtT pemri 3 1-50% 3agaua
0-1 OGamnos,ecnu cryaeHt pemun 0-30% 3agau

BroinoJsiHeHne 1a00paTOpPHBIX padoT:

8-10 6annos, ecnu ctyAeHT BoIMOIHUI 71-90% 0T Bcex 1a00paTopHBIX padoT
5-7 6anna, ecnu cryAeHT BoInoJaHUI 51-70% 0T Bcex 1a00paTopHBIX padoT
2-4 6anna, ecinu cTy ieHT BoIIOJIHWI 3 1-50% oT Bcex 1a00paTopHBIX padoT
0-1 ©6annos,ecnu cryaeHT BeimoaHUI 0-30% OoT Bcex 1abopaTopHBIX padoT

Hanucanue KoHcnekra:

8-10 6aioB, eciu cTy ieHT 0ToOpa3ui B kKoHcnekTe7 1-90% Bcex Tem
5-7 6annoB, eciu cTyA€HT 0TOOp a3ui B KOHcTekTe 51-70% Bcex Tem
2-4 6annoB, eciu cTyAeHT 0ToOp a3ui B KoHcrekTe 31-50% Bcex Tem
0-1 6anmnos, ecmu cryieHT oToOp a3mn B koHcnekTe 0-30% Bcex Tem

Bbino/iHeHN e KOHTPOJIbHOM padoThI:

8-10 6annoB, ecnu cTyAeHT BBIMOJHII 7 1-90% KOHTpOIBHON padoThI
5-7 6anno., ecinu cTy AEHT BBITOJIHUI 5 1-70% KOHTpOJIBHOM P abOThI
2-4 6anna, ecnu cryaeHT BoINOJHUIA 3 1 -50% KOHTPOJIBHOU PadoTh
0-2 6amna, ecnu ctyAeHT BHIMOTHUI 0-30% KOHTP OJTBHOM PaOOThI

Hanucanue coo0menus:
8-10 6ayoB, eciu cTyAeHT 0oToOpa3ui B cooOtiennu 7 1-90% BbIOpaHHOM TEMBbI
5-7 6annoB, eciu Ty AHT 0TOOp a3ui B cooOmieHnu 5 1-70% BrIOpaHHO N TEMBI
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2-4 6annoB, ecinu cTyJeHT 0TOOp a3uil B cooO1ieHnu 3 1-50% BbIOpaHHOM TEMBI
0-1 6amnoB, ecnu cTyAeHT 0TOOp a3ui B cooOmeHnu 0-30% BbIOp aHHOM TEMBI

CTpyKTYypa olleHMBAHNUSA IK3AaMEHAIIMOHHOT 0 0TBETAa

YpoBHHU OlleHMBAHUS Kpurepun oueHuBaHus basbl

Buicoxuii

[Tonmnple W TOYHBIE OTBETHI Ha JBa BOIpOca
JK3aMeHallMoHHoro Owmiera. CBOOOIHOE BlaleHHUE
OCHOBHBIMH TE€PMHUHAMH M TOHATUSIMU Kypca; 32-40
MOCJIEIOBATEIbHOE M JIOTHYHOE H3JI0KEHHE MaTepHralia
Kypca; 3aKOHYCHHBIE BBIBOABI M OOOOIICHUS MO TEME
BOIIPOCOB; MCUEPIIBIBAIOLIME OTBETHI HA BONPOCHI IIPU
c/laye HK3aMeHa.

OnmumanvHwill [TonHpie W TOYHBIE OTBETHI Ha JBa BOIpPOCA

HK3aMEHAIlMOHHOIO  Oujera. 3HaHUE OCHOBHBIX
TEPMMHOB M TIOHSATHH Kypca; IOCIEA0BATEIbHOE 22-31
U3JI0KCHHE Marepuasa Kypca; YMEHHE
dbopMynupoBaTh HEKOTOpBIE OOOOIICHUS MO TeMe
BOIIPOCOB; JIOCTATOYHO ITOJHBIE OTBETHI Ha BOMPOCHI
MIPH Ccllaue dK3aMeHa.

Yoosenemeopumenvhuliii [TosHBIN W TOYHBIA OTBET HA OJWH BOIPOC

HK3aMEHAllMOHHOIO Oujera. YJOBIETBOPUTEIBHOE
3HaHUE OCHOBHBIX TEPMHMHOB M IIOHATHH Kypca, 12-21
YAOBJIETBOPUTEIBLHOE 3HAHUE U BJIaJICHUE METOJJaMU U
CpeACTBaMHM  pELIeHMs]  3ajJad;  HEeJIO0CTaTOYHO
IIOCJIEZIOBATENIbHOE M3JI0KEHUE MaTepuana Kypcea;
yMeHHue (OpMYJIHpPOBaTH OTHENbHBIE BBIBOIBI U
0000I1IeHH S 110 TEME BOIIPOCOB.

Heyoosenemeopumenvnoiti | IlomHplii ¥ TOYHBIL OTBET Ha OAMH BOIPOC

SK3aMEHAIMOHHOT0 OnJIeTa 1 MEHEE. 0-11

6. VYAEBHO-METOJINYECKOE U PECYPCHOE OBECTIEYEHUE
TV CHUTIINHBI

6.1. OcHoBHaAsIJIUTEpPaTYypA:

1.

CagenbeB U.B. Kypc o0meii puzuku: yuaed. mocodue: B 3-x . / 1. B.
CagenbeB. — 15-¢ uzn., crepeor. — CII6: Jlanb, 2019. — Tekcr:
HETOCP €ICTBEHHBIN.

Tpodgumosa, T.U. Kypc busuku [Tekcr] : ¢ mpuMep aMu p SIIeHUs
3ajay : yueOHuk 15 By30BB 2-xX T. T.1 / T. . Tpodumosa, A. B.
@upcos. - M.: KHopyc, 2015. - 584c¢. — Teker: Henocp e1CTBEHHBIN.
Tpodgumosa, T.U. Kypc dusuku [Tekcr]: ¢ mpumep amu p emieHus
3a/a49: yaeOHMK 17151 By30BB2-X T. T.2 / T. . Tpodumona, A. B.
®upcos. - M.: Knopyc, 2015. - 378c¢. — Tekcr: Henocp e1CTBEHHBIN.
Cagenwes U.B. Kypc obmeii puzuku: yued. mocobue: B 3-x 1./ 1. B.
CaBenbeB. — 15-e u3a., crepeot. — CII10: Jlans, 2019. — Tekcr:

HEIOCP €ICTBEHHBI.

Cagennbe, U.B. Kypc o6mieit huszuku: yuedHoe nmocodue: B 3 Tomax /
N.B. CasenbeB. — Cankrt-Ilerep Oypr: Jlansp, [6.1.]. — Tom 1:
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Mexanuka. MounekysipHas puzuka — 2019. — 436 ¢. — ISBN 978-
5-8114-3988-1.— URL.: https://e.lanbook.com/book/113944 (maTa
obpamienus: 18.07.2019). — Pexxum noctyma: 1iist aBTOPU3.
MoJib30BaTesnel DIIeKTPOHHO-0UOIMoTeuHas cuctemMa «JIauby. —
TekcrT : aneKTp OHHBIM.

6. Casenbes, U.B. Kypc o6mieit huszukn: yaedHoe mocodwue: B 3 Tomax /
N.B. CaBenweB. — Cankt-Ilerep6ypr: Jlanb, [6.T.]. — Tom 2:
DnektpudectBo U Marsetu3m. Bomnsl. Ontuka —2019. — 500 ¢c. —
ISBN 978-5-8114-3989-8. — URL:
https://e.lanbook.com/book/113945 (maTtaobpamenns: 18.07.2019).
— PexxuM nocryna: st aBTOp U3. OJIb30BaTeNei D IEKTPOHHO-
OoubnnoreyHas cucrema «Jlauby. — TeKCT: JIeKTp OHHBIMI

7. Cagenbes, U.B. Kypc o6mieit puzuku: yuedHoe mocodue: B 3 Tomax /
N.B. CaBenwseB. — Cankt-IlerepOypr: Jlans, [6.T.]. — Tom 3:
KBanToBas ontuka. AtomHas pusuka. @usrka TBEp I0TO Tela.
du3uKa aTOMHOTO si/ipa u 35ieMeHTap Hbix yactuy — 2018. — 320 c.
— ISBN 978-5-8114-0632-6. — URL:
https://e.lanbook.com/book/106893 (maTa oopamenus: 18.07.2019).
— PexxuM nocryna: 1y1st aBTOp U3. OJIb30BaTeNe DIEeKTPOHHO -
oubnnoreyHas cucreMa «Jlaup». — TEKCT: JIEKTp OHHBII

6.2. JlonoJTHUTEILHASI JIUTEPATYypa

1.

Cagenbes U.B. Kypc o6iueii puzuku: yued. mocooue 1 BTy30B. T. 1 :

MeXaHHWKa; KoJieOaHus U BOJHBI; MoJIeKyIsipHas ¢pusuka / U.B.CaBenbes. —
4-e u3a.— M. : Hayka, 1970. —510c.

. CasenneB U.B. Kypc obuieit puzuku: yued. mocodue 1Jist BTy30B. T.1:

MEXaHUKa; KoJeOaHus U BOJIHBI; MosieKyisipHas pusuka / .B.CaBenbeB. —
5-e m3n.— M. : Hayxka, 1973. —510c.

. Casennes U.B. Kypc obmeit pusnku: yued. mocoOue 11 BTy30B. T. 1 :

MexaHuKa; MoJiekyJisipHas pusuka / 1.B.CaBenbeB. — M.: Hayka, 1977. —
416c.

. Casennes U.B. Kypc oOmieit pu3nku: B 5 KH. KH.5: KBAHTOBAas ONITHKA;

aToMHas Qu3uka; Gpu3rKa TBEp 10ro Tena; Pusrka aTom. Sapau sem.
yactuil. / U1.B.CasenseB.—M. : ACT, 2007. —368c.

. Kuxoun A.K. MonekynspHasa usuka [Tekcr]: yued.mocobue st By30B/ A.

K. Kukowun, 1. K. Kukowus. - 4-¢ uza.,crepeotur. - CII6.: JIans, 2019. -
480c.

Tpodumosa T.W. Kpartkuii Kypc pU3uKu: ¢ ip UMEp aMHU p CILICHUs 3a1a4:
yueb. mocobue/ T.1. Tpodpumona. — M.: Knopyc, 2007.—280c.

. Tpodumosa T.U. COopHHK 32724 11O Kyp Cy (GPU3UKH C p ermieHusIMH [ Tekcr]:

yueb.mocooue 1isi By3oB/ T. U. Tpodumosa. - 8-¢ uza.,nenepad. - M.
Breicii.iik., 2007. - 591c. — Teker: Henocp € CTBEHHBI.

. Caxapos JI.1. Coopuuk 3anau no ¢pusuke: 11 By3oB/ J.M.Caxapos. — 13-e

m3g. — M. : Ounkc 21 Bek, 2003. —400c.
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6.3. Pecypcbl  HMHPOPMALHMOHHO-TEICEKOMMYHHMKAIMOHHON  CETH
«AHTEpHET?

1. Caiit kadenpw, rie pa3MerieHa yueOHo-MeTo JuuecKas JutTepaTypa 1Jis
CTYyJICHTOB
http:/mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614;
2. Kpasuenko H.C., PeBunckas O.I'. Meroasl 00pabOTKH p €3yJIbTaTOB U3MEPEHU I
U OIIEHKHU MOTPENIHOCTEM B y4eOHOM J1abOpaTOpPHOM NpaKTUKyMme. Y4deOHOe
nocodue / HanumoHanbHbI uccraeqoBaTeNbCkuid TOMCKHIA TOJUTEXHUYECKUI

yHuBepcuteT. — Tomck: U3a-B0O TOMCKOro MOJIMTEXHUYECKOTO YHHMBEPCUTETA,
2011.—-88c.

7. METOANYECKHUE YKA3AHUA 110 OCBOEHUIO INCIUITJIMHBI

1. I'pans T.H., Xommna C.A. MeToauyeckue p eKOMEHIAlUK 110 P OBEAECHUIO
JIEKIIMOHHBIX 3aHATUN.

2.I'pans T.H., Xomna C.A. Meroauueckue peKOMEHIALNU O TP OBEIEHUIO
71a60PaTOPHBIX U ITP AKTUUECKUX 3aHATUH.

8. HHOOPMAIMOHHBIE TEXHOJIOI'MAU JJISA OCYIMECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA ITO AUCIUITJIMHE

JInueH3noHHOe MPOTrpaMMHOeE 0D ecriedeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopManuoHHbIe CIPABOYHbIE CHCTEMBbI
Cucrema 'APAHT
Cucrema «Koncynbtantl Litrocy

IIpodeccuonanbHbie 0a3b1 JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CHUITJIMHBI « PU3UKA»

Martep nanbHO-TEXHUYECKOE 00eCeyeHUE TUCHUIUTUHBI BKIIOYAET B CE0:

- yueOHble ayJUTOPHUHM [ TPOBEACHUS 3aHATUN JIEKIUOHHOTO U
CEMHHAP CKOT'0 THIIA, Ky COBOTO MP OEKTUPOBaHMSI (BHITIOJIHEHUS KyPCOBBIX padoT),
TPYNNOBBIX W WHAWBUAYAJIBHBIX KOHCYJbTallMi, TEKYILIEro KOHTPOJS U
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P OMEXYTOUYHOM aTTecTaly, YKOMIUIEKTOBaHHbIE y4eOHOU MeOenbto, JOCKO 1,
JIEMOHCTP alIMOHHBIM 000Dy 1I0BAaHUEM.

- TIOMEMIEHUS Il CAMOCTOSATEIbHON PabOoThl, YKOMIUIEKTOBAHHbBIE YUEOHOM
MeOebI0, IEP COHAJIbHBIMU KOMITBIOTEPAMU C IOAKITIOYEHUEM K ceTh UHTep HeT U
oOecrieueHNEM JIOCTyNa K JJIEKTPOHHBIM OHONMOTEKaM M B DIJIEKTPOHHYIO
nH(dOpMaIMoHHO-00pa3zoBarenbHyto cpeny MI'OY;

- TIOMEUIEHUS JJIs1 Xp aHEHUS U TP OPMIIAaKTUYECKOT0 00CITYKUBaHUSI Y 4€OHOT O
000pyIOBaHMs, YKOMIUIEKTOBaHHBIE MeOenbto (1kadpl/cTeniaxu), HabopamMu
JIEMOHCTP alIMOHHOTO 000PYA0BaHUSI M y4eOHO -HATJIS THBIMU IIOCOOUSIMU;

- mabopaTopus, OCHaIleHHAs 1abOopaTOPHBIM 000 yI0BAHUEM:

. JlaboparopHble CTeHAbI 115 U3y YEHUS TIOJTY TP OBOJHUKOBBIX ITP HOOPOB.

. JlaboparopHbIi CTEH] 4151 U3YUEHHUS aHATOTOBBIX YCTP OMCTB.

JlaGopatopusie cteH bl yHUBEp casibhbie OABT miist uzyuenus nudp oBbIx

YCTp OMCTB.

KoMIUIEKTBI 3J1EKTp OM3MEPUTENBHBIX TP HOOPOB.

WNuTep akTrBHAs 10CKA.

MynbTUMETUIHBIN TP OEKTOP.

YcraHOBKY 1151 ©13MEP €HUS POKYCHOTO P ACCTOSTHUS JIMH3 U BUTTUMOTO

YBEJIWYEHUS ONTHUECKUX TP UOOPOB

8. DKcrnepuMeHTaIbHas yCTAaHOBKA IO OTP €AEJIEHUIO CKOP OCTH MOJIETA Ty JTU

9. JlabopaTopHblii CTEH I 1151 OTIp €1eJIEHHUSI OCHOBHBIX 3aKOHOB I HAMUKHU

10.JTabopatopHbIit CTEHT 1 M3y4YEHHUS 32Ty X aIOIUX KOJIeOaHnui

1 1.DkcnepuMeHTaibHas yCTaHOBKA IO ONp eaeeHuto nokasarens [lyaccona
BO3/yXa

12.Oxcnep uMeHTaabHask yCTaHOBKA 10 OTIP €AEJIEHUIO BIIAXKHOCTH BO3 1y Xa

W N =
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