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1. lleanb ocBOeHNSI AUCUUILIHHBI

Hens aucruminHbl: GopMUpOBaHUE y CTYACHTOB IEIIOCTHOM, CHCTEMHOM WH(OPMAITMOHHOMN
6a3bl B 00nacTu (pU3MKHM, HAYYHOTO MHUPOBO33PEHUS, HABBIKOB [M03HABATEIbHON AEATEIBHOCTU VIS
YCIIEITHOTO YCBOCHMSL:

— o0menpogeccnoHaIbHBIX W CHEHUANbHBIX JUCHUIUIMH OCHOBHOW 00pa30BaTebHOM
IPOTrpaMMbl, KOTOPbIE B CBOIO OY€pE/b HAIIPABICHBI HA OCBOCHUE CTyIEHTaMHU 00OOIIEHHBIX BUJIOB
npoeCCHOHATIBHON AEATEIBHOCTH KaK BAXHEHUIINX M MPSMBIX COCTABISIOMIMX MPO(ecCHOHANTBHOM
KOMIIETCHTHOCTH;

— HEo0X0AMMOro MHUHUMyMa 0a30BbIX, ()YHJAMEHTAIbHBIX KOMIOHEHTOB YHHMBEPCAJIbHBIX,
WHBAapUAHTHBIX KOMIICTCHIIMM, 4YTO IIO3BOJUT BBIIYCKHUKY YCIEIIHO aJalTUpPOBAThCA K
MEHSIOIIMMCST  YCJIOBUSM, IIOCTOSIHHO CaMOCOBEPIIEHCTBOBATHCS, OBITH BOCTPEOOBAHHBIM H
KOHKYPEHTOCIIOCOOHBIM Ha PO(ECCHOHATBHOM PhIHKE TPY/Ia.

OCHOBHBIMU 337Ja4aMy AUCLUIIIINHBI SBJISIOTCA:

— n3ydeHue 0a30BbIX MOHATHH, (yHIaMEHTAJIbHBIX 3aKOHOB M IPUHIIMIIOB, COCTABJISIOLIMX
OCHOBY COBPEMEHHOM (hU3MYECKON KapTUHBI MHUPA;

— OBJIAZICHUE YMEHMSMHU BOCIHPUHUMATh M OOBACHATH (PU3MUECKUE SBJICHHUS M IPOLECCHI,
UCIOJIB30BaTh 3HAHWS B 00pa3oBaTelnbHON M MPO(ECCHOHAIBHOW JEATENbHOCTH, KPUTUYECKH
OLIEHMBATh HMH(OPMALMIO E€CTECTBEHHOHAYYHOI'O COJCpXKaHUSA, IOJYyYCHHYI0 U3 pa3IMYHbIX
HCTOYHUKOB;

— (GopMHpOBaHHE Yy CTYIEHTOB HABBIKOB CaMOCTOSITEIBHOIO MpPOBEAEHUS HaOII0AEHU,
U3MepeHu (U3NYECKNX BEIMYMH, OOpaOOTKM M aHaju3a OMNBITHBIX JaHHBIX, HHTEPIPETAIHH
pe3yabTaTOB (PU3MUECKOrO IKCIIEPUMEHTA.

2. Mecro mucnumiannbl B crpykrype OIIOII BO
Juctummmaa «Du3ukay 0asupyercs Ha 3HAHUAX, TOJYYEHHBIX B paMKax IIKOJIBHBIX KYPCOB
bu3MkK W MaTeMaTHKd WO  COOTBETCTBYIOIIMX  JUCIHHUIUIMH  MPOrPaMM  CPEIHETrO
npodeccuoHalibHOrO0 Oo0Opa3oBanud. [ucuumimbHa «®u3nuka» SBIASETCS OOIMIMM TECOPETUYECKUM U
METOJI0OJIOTUYECKUM OCHOBaHMEM il nuciuiuinH: "Teopust Mmexanu3smMoB u mamuH", "TexHomorus
KOHCTPYKUMOHHbIX MarepuanioB", "be3zomacHocTs xusHeaestenpbHocTh", Bxoadumux B OIIOII
MOJTOTOBKU 0aKanaBpOB JaHHOTO HAMpPaBICHHUS.

3. [lnanupyemblie pe3yabTaTbl 00y4eHH 110 TUCHHUILIHHE
[Tnanupyemble pe3ynbTaTbl OOy4eHMs IO JUCLUIUIMHE, COOTHECEHHBbIE C IUIaHMPYEMBIMU
pesyapTatamu ocBoeHust OITOII (koMIeTeHIIMAMY U UHANKATOPaAMU JOCTHKEHUS KOMITCTCHITH)

n3zenni TpedyeMoro
Ka4ecTBa, 3aJaHHOTO
KOJIMYECTBA MIPH
HaMMEHBLINX 3aTpaTax
00IIIECTBEHHOTO TPY/a

HAMMEHBIIINX 3aTpaTax
00IIIECTBEHHOTO TPY/Ia.
(OIIK-5.2)

YMeTh UCTIOIb30BaTh
OCHOBHbIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B MpOIEcce
HU3TOTOBJICHUA
MaInuHOCTPOUTECIBHBIX
u3eNui TpedyeMoro

dopmupyeMbIe [Tnanupyemble pe3yabTaThl 00yUeHUS 10 AUCIUILINHE, B
KOMIIETECHIIU (KO I, COOTBETCTBUU C UHIAMKATOPOM JOCTHXKCHUS KOMIIETCHIINU HaumeHoBaHHe OLIEHOYHOTO
COZIEpXKaHNE WNunukaTop nocTuKeHust PesynbTaTel 00yueHus 1o CcpeacTBa
KOMIIETEHIIUH) KOMIIETCHU N JUCHUIIIINHE
OIIK-5 Cnocoben OIIK-5.2 O0BsCcHSET CMBICT 3HaTh OCHOBHBIE TecT
HCII0JIb30BaTh MPOUCXOASAIINX SABICHUI 3aKOHOMEPHOCTH,
OCHOBHBIE OKpPY KaroILEro Mupa, JIEHCTBYIOIUE B IIPOLIECCE
3aKOHOMEPHOCTH, (usnUecKkue 3aKOHbI U HU3rOTOBJICHUS
JEHCTBYIOLIUE B MO/JIENIN, HEOOXOAUMBIC JIIIS MAaIIMHOCTPOUTEIBHBIX
rporecce pelIeHus 3a1a9 B 00JIaCTH u3enui TpedyeMoro
HM3rOTOBJIEHUS npogecCHOHATBHOM Ka4decTBa, 3aJaHHOI'0
MAaIlIMHOCTPOUTEIbHBIX JESITeIbHOCTH KOJIMYECTBA IIPU




Ka4ecTBa, 33 JaHHOTO
KOJIMYECTBA MPU
HaWMEHBLINX 3aTpaTax
00IIIECTBEHHOTO TPY/Ia.
(OIIK-5.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull, 324 Jaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
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1 Du3nyecKue OCHOBBI 2 | 8] 6|16 42 TeCTHpOBAHe
MEXaHUKH
2 DNEKTPUUECTBO U 2 18] 2 103.,4 TecTHpOBAHHE
MarHeTu3M
Bcero 3a cemectp 216 | 16 8 16 3,6 1035 1454 9K3.(26,65)
3 DNEKTPUUECTBO U 3|4 9 TeCTHPOBAHHE
MarHeTu3M
4 | Ousuka konebanuiiuBonH | 3 | 8§ | 6 | 16 16 TeCTHpOBAHHE
5 | KeanrtoBas ¢puzuka. Gusuxa | 3 | 4 | 2 12,4 TecTHpOBaHHE
TBEPJIOTO TeJa.
MonekynspHasi pusznKa u
TePMOJMHAMUKA
Bcero 3a cemectp 108 | 16 8 16 36 1035 374 DK3.(26,65)
Uroro 3241 32 | 16 | 32 7,2 | 0,7 | 182,8 533
4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 2
Paszoen 1. Quzuueckue 0cHO8bI MexaHuKu
Jlexnus 1.

IIpenmer ¢uzuku. [lonsTus MaTepun, B3auMoieicTBU, ABMKeHMs. [IpocTpaHcTBO 1 BpeMsi.
Ouznyeckue Mojenu. Gu3ndeckre BeTUUUHbI, €IUHUIB] (PrU3nueckux BennyuH. [IpeaMer MexaHuku.
Cucrema orcyera u cucremMa koopauHat. Paguyc-BekTop. BekTopsl nepeMenieHusi, MTHOBEHHOM
CKOPOCTH U MTHOBEHHOI'O YCKOPEHHMS MaTepUAIbHON TOUKH. I1yTh. CBsI3b KOMIIOHEHTOB BEKTOpA



NepeMeNIeHHs CO CKOPOCThIO M YyCKOpeHreM. TaHreHInalbHas 1 HopMaJibHasi COCTaBIISIONINE
yckopeHus (2 gaca).
Jleknus 2.

WNuepuuanshas cucrema otcuera. Cuiia kak Mepa B3aumojieictsus Tein. Macca. OcHOBHas
3ajada nuHaMuku. 3akonbl M. Hetotona. Umnynbe. Cuiibl B MEXaHUKE: TSKECTU U BEC TeJa,
YOPYroCTH, KyJJOHOBCKOTO B3aUMOACUCTBUS, TpeHUs. [[pUuHIIMI HE3aBUCUMOCTHU JeHCTBUS CUJl (2
yaca).

Jlexknusa 3.

Pa6ota cwibl. KoncepBatuBHble cuibl. MomHocTs. Kunetnueckas sneprus. [lotennmanpaas
sHeprus. [loTeHumanpHas SHEPTrUst YaCTULIBI B TIOJI€ CHJIbI YIPYTOCTH, B MOJI€ CHIIBI TSDKECTH, B MOJIE
CHJI KYJIOHOBCKOT'O B3auMoIecTBUsI. CBSA3b MEXKy NOTEHIIMAIbHOU 3Hepruen u cuiioi. [TomHas
MEXaHUYeCKast SHEPTHsl. 3aKOH COXPAHEHHSI MEXaHUUECKOU SHEPTHH. 3aKOH COXPAaHEHUSI UMITYJIbCa
KaK CIlIe/ICTBHE YpaBHEHUS TUHAMHUKU MaTepualbHON TOUKH (2 4aca).

Jeknusda 4.

Monens aOCoIIOTHO TBEPJOTO TeNa. YTIIOBasi CKOPOCTh U YIIIOBOE yCKopeHue Tena. CBs3b
JUHEUHBIX U YTJIOBBIX XapaKTEPUCTUK TOUYEK TBEPIOIO Teja, BPALIAIOIIETr0Cs BOKPYT HEMOABUKHOMN
ocu. MomeHnt nnepiuu. Teopema Ilreitnepa. Kunetudeckas sHeprus TBeporo Temna. Padora npu
BpalieHUu TBepAOoro Teaa. MoMmeHT cuiibl. OCHOBHOE ypaBHEHUE JUHAMUKH BPAIATEILHOTO
IBUXKEHHS. MOMEHT UMITyJIbCa TBEPOTO Teja. 3aKOH COXpaHEHUSI MOMEHTa UMITyJbca (2 yaca).
Pa3zoen 2. Dnexmpuyecmeo u macnemusm
Jlexkuus 5.

[Ipeamer snexktpoanHamMuku. ba3zoBbie MoIeH JIEKTPOIUHAMUKHI. DIeMEHTapPHBIN
AIEKTPUUYECKUH 3apsil. 3aKOH COXpaHEeHUs IEKTpUYecKoro 3apsaaa. 3akoH Kynona. HanpsokeHHOCTD
AJIEKTpOCTAaTUYECKOTro nouis. [IpuHIMn cynepno3uuu Jisi HanpsKeHHOCTH (2 yaca).

Jlexnus 6.

[ToTox BekTOpa HanpsKeHHOCTH. Teopema ['aycca u ee mpuMeHeHHUs 11 pacyera
HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO OISl PABHOMEPHO 3apsKEeHHBIX Tell. PaboTa cun
AJIEKTPOCTATUYECKOTO MOJIsl. LIupKyssiust BeKTOpa HAMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO OIS,
[ToTeHnuan sneKTpoCcTaTHUECKOro nojsi. Paznocts noteHuuanos. [IpuHun cynepno3unuu ams
noTeHIana. CBs3b HAPSHKEHHOCTH TOJIS C MOTEHIMaIoM (2 Jaca).

Jlekuus 7.

CBoOoaHBIC U MHIYIIMPOBAHHBIE 3aPS/Ibl IPOBOJIHUKA. DJIEKTPUUYECKA EMKOCTh 3apsKEHHOTO
npoBoaHuka. Konaencaropsl. EMkocTh koHzeHCcaTopa. CXemMbl COEUHEHUsI KOHJIEHCATOPOB.
DHeprus moJist 3apsHPKEHHOTo MPOBOJAHUKA U KOHJEHCaTopa. [[T0THOCTE SHEPTUU AIEKTPUIECKOTO
nosist. Mozenb TU3AeKTpUKaA. DIEKTPUUECKU aunoib. Tunsl guanekTpukos. [lonspuzanms
JUAJIEKTPUKOB. JlMasiekTpuueckasi BOCIPUUMYHUBOCTD U MPOHUIIAEMOCTh. BEKTOp AIEKTPUIECKOTO
cMmerieHus (nekTpudeckor nHAykun). Teopema ["aycca 1uist moToka BEKTOpa dNMEKTPHUIECKOTO
cMmerieHus (2 gaca).

Jleknus 8.

IToCTOSIHHBIN 27IEKTPUYECKUN TOK. TOK TPOBOJAMMOCTH U KOHBEKIIUOHHBIN TOK. Y CIIOBUS
BO3HMKHOBEHHUS U CYIIECTBOBaHUS TOKa MPOBOAMMOCTH. Cuila Toka. BEeKTOp MIIOTHOCTH TOKA. 3aKOH
OmMa jy1st OTHOPOTHOTO yYacTKa JTMHEWHOH 1ienu B qudpepeHnnanbaoin hopme. DIeKTPUIecKoe
CONPOTHUBIIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUS METAJUIMYECKOTO MPOBOJHUKA OT TEMIIEPATYPHI.
[TocnenoBarensHOE M MapauIeIbHOE COSMHEHUS TPOBOIHUKOB. CTOpoHHUE CHitbl. PaboTa
CTOPOHHUX CHJI IIPU IEPEHOCE HOCUTEINS TOKA. DJNEKTPOABIKYILASI CUJIa. DIIEKTPUUECKOE
HarnpsbkeHue. 3akodH Oma B 0006menHoi popme. 3akon [xoysi-JIeHa B HHTETpaabHOU U
muddepernuransHoi Gpopmax. MorHoCTs mocTostHHOTO ToKa. [IpaBuna Kupxroda s
pa3BETBIICHHBIX 1ernei (2 yaca).

Cemectp 3
Pazoen 3. Dnexmpuyecmeo u macnemusm
Jleknus 9.

[TocTostHHOE MarHUTHOE TI0JIe B BaKyyMe. BeKTop MHIYKIIMM MarHUTHOTO ToJist. 3akoH bro-
Casapa-Jlannaca. [Ipunuun cynepno3uuuu. JIBuxeHue 3apssKeHHON YacTUIIbI B OAHOPOIHOM
CTallMOHApHOM MarHuTHOM mnoJje. Cuna JlopeHua. /[elicTBue MarHUTHOTO TOJIST HA TPOBOJHUK C



TOKOM. 3aKk0oH AmMmnepa. BzaumoselictBue 1ByX MpOBOJAHUKOB ¢ TOKOM. Teopema ["aycca niig motoka
BEKTOpa MarHUTHOM MHAYKLIMK. BUXpeBol XapakTep MarHUTHOrO noJs. Liupkyisanus Bekropa
MarHUTHOW MHAYKIHUK. MarauTHoE 1oJie B BemecTBe. Marnetuku. MarHuTHas NpOHUIIAEMOCTh U
MarHuTHas BOCIIPUUMYHUBOCTh. BekTop HamaranunBanus. HanmpskeHHOCTh MarHUTHOTO TOJIS.
[Tpupona aua- u napamaraerusma. @eppomarnerusm. Jlomensl. HamarununBanue gpeppomMarHeTrka
(rucrepesuc, KOIPIUUTUBHAS cuila, ocTatouHas uHAykus). Temneparypa Kropu (2 gaca).

Jlexuus 10.

SIBieHME ANEKTPOMArHUTHOM MHAYKIMH. 3aKOH JIEKTpOMarHuTHOW nHaykuuu dapanes.
[IpaBuio Jlenua. ITorokocnuennenue. SBnenne caMoMHAYKIMU. NHIYKTUBHOCTh KOHTYpA.
NuaykTuBHOCTH coieHonaa. Bzaumuas unaykuus. Toku @yko. DHeprus MarHUTHOIO NOJIS TOKA.
[110THOCTD SHEPTUU MAarHUTHOTO MOJIA. TeXHuYecKrue MPUMEHEHHS 3JIEKTPOMAarHUTHON UHTYKIHH.
VYpaBuenus Makcseina. BuxpeBoe anekrpudeckoe noje. Tok cMmeleHus. Y paBHeHusa MakcBeruia B
uHTEerpasibHol U muddepenunansHoi popmax. [LIOTHOCTE S3HEPTUH U TIIOTHOCTH OTOKA YHEPTHU
AJIIEKTPOMATrHUTHOTO MoJIs (2 yaca).

Paszoen 4. Quzuka xonebanuti u 601H
Jlexnus 11.

OO61HOCTh ypaBHEHUH KoseOaTeNbHbIX Mpoueccos. [lepuon, yactora, gasza, ammnuryaa
konebanuii. JluddepeHnmansuoe ypaBHeHHE CBOOOIHBIX HE3aTyXaroMMX Koeoanuii. Mojaens
JUHEHHOT0 TApMOHMYECKOTO ocuuiuiATopa. [IpuMepsl TMHEHHOTO TapMOHUYECKOTO OCIMILISATOpPA.
®opmyna Tomcona. CrokeHre rapMOHUYECKUX Koebanuii. CBOOOIHBIE 3aTyXatolie KOIeOaHus.
JuddepennnansHoe ypaBHeHHE CBOOOIHBIX 3aTyXawIuX konebanuii. Jlorapudmuueckuit
JEKpeMEHT 3aTryxaHus. JloOpoTHOCTh KosiebaTeNnbHOM cucTteMsl (2 yaca).

Jlexuus 12.

Bremyxaennsie kosebanus. {uddepernmansaoe ypaBHEHNE BEIHYKICHHBIX KOJIeOaHUH.
SBnenue pezonanca. Pezonancuast kpuas. [loHsTHE 0 MapamMeTpuyecKoM pe3oHaHCe U
aBTOKOJIeOaHusIX. IlepeMeHHbIi nekTpuyeckuii Tok. ['apMoHMUEcKre NepeMEHHbIE TOKU U
HanpspkeHus. ConpoTHUBIIEHKE B LIS MEPEMEHHOT0 ToKa. [lepeMeHHbIN TOK uepe3 HHAYKTUBHOCTD.
Emkocth B ienu nepemennoro toka. [locnenosarensueiit R, L, C — konTyp. Umnenanc. BekropHas
Juarpamma HarnpsiKeHH U TokoB. 3akoH Oma Juis IepeMeHHOro Toka. Pe3oHaHCHBIe SIBIEHUS B IIETH
MEePEMEHHOT0 TOKa. MOIIIHOCTh IEPEMEHHOTO TOKa (2 Jaca).

Jlexnus 13.

Bonnsl. Ilnmockas BoiHa. J[JinHA BOJIHBI, BOJTHOBOE YHMCII0, YaCTOTa BOJIHBI. BoHOBOE
ypaBHeHHeE U ero oO1iee perienne. Pa3zoBast ckopocTb. BomHOBOI maket. ['pynmnoBas ckopocTb.
[Tonsitue o korepeHTHOCTH BOJIH. UHTepdepeH s BoaH. Y clioBUs MHTEP()EPEHITMOHHBIX
MaKCHUMyMOB U MUHUMYMOB. CTosiure BOJHBI. M3nydeHne aIeKTpoMarHuTHRIX BOJIH. Bubpatop
I'epia. CiekTp 371€KTpOMarHuTHBIX BOJIH. BOJIHOBOE ypaBHEHUE /ISl 3JIEKTPOMArHUTHON BOJIHBI.
OCHOBHBIE CBOICTBA JIEKTPOMArHUTHBIX BOJIH. [T10CcKas MOHOXpOMaTHuecKas AIeKTPOMAarHUTHAs
BOJTHA. Mojiens TMmoasHOTo u3ydeHus. [ITOTHOCTh SHEPTUH 2JIEKTPOMAarHUTHOM BOJIHEI (2 "aca).
Jlexknus 14.

Bonnosas ontuka. Mntepdepenuns u nudpakuus cera. JudpakunonHas pemerka.
Hucnepcus cseta. [lornomenue cera. [lonspu3zamus ceera (2 yaca).

Pazoen 5. Keanmosas ¢uzuxa. @usuxa meepoozo mena. Monekynapuas usuxa u mepmoOuHamuka
Jlexknus 15.

KBanrtoBas npuposaa nznydeHus. OMIUPUYECKUE 3aKOHBI N3ITy4eHUs! aDCOIIOTHO TBEPIOTO
tena. KBantel cBeta. TeroBoe uznnydenue (2 gaca).
Jleknus 16.

Bruemnnit poroapdexr. Macca u ummynsc porona. pdpext Komnrona. Kopnyckynspro-
BOJTHOBOM Jyasin3M (2 gaca).



4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 2
Pasoen 1. Qusuueckue 0cHobl MexaHuxu
IpakTnyeckoe 3ansitue 1

Kunemarnka MarepuanbHOM TOUKH U TBEpAOTO Tena. CKOPOCTh M YCKOPEHHE MaTepUaIbHOM
TOUKH. TaHTeHLIMaIbHOE U HOpMaJIbHOE YCKOpeHus. BpaiatenbHoe aBkenue (2 daca).
IIpakTHyeckoe 3aHsATHE 2

Cua. [TpyHIMI HE3aBUCUMOCTH JIeUCTBUS CHIL. 3aKOHBI HbroTOHA. 3aKOHBI COXpaHEHUs B
Mexanuke. Umnynbc. 3akoH coxpaneHus umnyibca. Padbota cuibl. MoiHocTs. Buibl Mmexanunueckoit
sHepruw (2 Jaca).
IIpakTHyeckoe 3ansTHE 3

Kunemaruka v AMHaMMKa BpaIlaTeIbHOTO JBUKEHUS TBEPOro Tea. YTIIOoBas CKOPOCTh U
yriaoBoe yckopeHue. CBs3b JUHENHBIX U YIJIOBBIX XapaKTEPUCTHK TOUEK TBEPJIOTO TENa,
BpAILAOLIEroCcsi OTHOCUTENBHO HETOABIKHON oci. MoMeHT uHepiuu. OCHOBHOE ypaBHEHHE
JUHAMUKHU BpallaTeJIbHOTO JBUXKEHUS TBEPIOTO Teua (2 yaca).
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
IIpakTnyeckoe 3ansTHe 4

DneKTpocTaTHUeCcKoe moJje. 3aKOH COXpaHEHHS dIEKTPUUECKOTro 3apsiaa. 3akoH KynoHa.
HanpspkeHHOCTD 31eKTpocTaTHuecKoro nois. [IpuHiun cyneprno3uunu AJis Haups>KeHHOCTH.
[Torenuuan mois ToueyHoro 3apsana. [IpuHiun cyneprno3unuu A noTeHnuana (2 gaca).
Cemectp 3
Paszoen 4. Quzuka xonrebanuti u 601H
IIpakTu4yeckoe 3ansATHE S

CranuonapHoe MarHuTHOE 1oJjie. MHAyKIus 1 HalpsHDKeHHOCTh MarHUTHOTO mosis. [lpunnumn
cyneprno3uiuu. 3akon buo-Casapa-Jlamnaca. 3akon Amnepa. Cuna Jlopenia. 3akon
ANEKTpOMarHuTHOW uHaykiuu Mapanes. JHeprus MarHUTHOTO MoJs (2 yaca).
IIpakTHyeckoe 3aHsATHE 6

CBoboaubIe He3aTyxarolue Konedanus. JIMHeHHbII rapMOHUYECKUI OCHUIIIATOP.
Onekrpuueckuil konebdaTenbHbll KOHTYp. Dopmyina Tomcona. CinoxxeHne rapMOHUYECKUX
kosebanuil. 3aTyxaromue kojaebanus. Jlorapupmudeckuii 1ekpeMeHT 3aTyxaHus (2 yaca).
IIpakTuyeckoe 3ansitue 7

Bonnossle nporuieccsl. BoaHoBoe ypaBHeHMe U ero o0iee pemienue. [Tnockas Bonna. J{nuna
BOJIHBI, BOJTHOBOE uuciio. Mutepdepenius BoiH. Judpakimonnas pemerka (2 daca).
Paszoen 5. Keanmosas ¢uzuka. @usuxa meepoozo mena. Monekynapuas guzuka u mepmooOuHamMuKa
IIpakTHyeckoe 3ansitue 8

KopmyckynsipHble cBoiicTBa cBeTa. TeruoBoe usnyuenue. 3akoH Credana-bonbiimana. 3akoH
cMmetenusa Buna. @orosnexktpuueckuii 3¢dexr. YpaBHeHHe DWHINTEHHA I BHELITHETO
doroaddexra (2 gaca).

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 2
Paszoen 1. Qusuyeckue ocHosvl mexanuxu
JlabopaTopnas 1.

N3ydyeHne 0CHOBHOTO 3aKOHA IMHAMUKH BpaIlaTeIbHOTO ABMXKEHUS (4 yaca).
JlabopaTopnas 2.

Ompenenenne MOMEHTA HHEPITUU TBEPABIX Tel (4 yaca).
JlabopaTopnas 3.

N3yuenne 3aKk0HOB BpaIaTelbHOTO JBKEHUS Ha Tpuoope O6epOeka (4 vaca).
JlabopaTopnas 4.

Onpenenenre MOMEHTa HHEPIIMM MaXxOBOI'O KoJIeca U CHJIbI TPEHHs B orope (4 Jaca).
Cemectp 3
Paszoen 4. @uzuka konebanuti u 6o1n
JlabopaTopnas 5.

N3yuenune konebaTenbHOTO IBIKEHUSI C TIOMOIIBIO IPYKUHHOTO MasiTHHUKA (4 Jaca).



JlabGopaTopHnas 6.

HccnenoBanue XxapaKTepUCTHK BO30YX/IEHHBIX B CTpYHE CTOSYMX BOJH (4 yaca).
JlabGoparopHnasn 7.

CHsiTHE pe30HAHCHOHM KPUBOM U OIpeesieHHEe JOrapu(pMHUUECKOT0 JEKPEMEHTa 3aTyXaHus
KaMmepToHa (4 Jaca).
JlabopaTopnas 8.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI € IOMOILBIO AU(PPAKIIMOHHON pelIeTKH (4 Jaca).

4.1.2.4. [lepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceueHre CAMOCTOSATEIbHO

padoThI

[lepedyeHb TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHOE U3YUCHUE:
1. OcHOBHBIE MEPHOBI U ATanbl B pa3BUTHU (pu3uku. Puzndyeckue MOAENH: MaTepUalbHas TOUKA,
CUCTeMa MaTepHalIbHBIX TOYEK, a0CONIOTHO TBepaoe Teno. Cucrema oTcuera U JAeKapToBa CUCTEMa
KoopauHat. KunemaTuka MarepuaibHOM TOYKH U TBEPAOTrO Tela.
2. Nuuamuka. [IpuHIUn OTHOCHUTENBHOCTH, mpeoOpazoBanus [anumnes. MHepruaibHbIE CHCTEMBI
otcuera. Macca, cuna u umnyinsc. [lepoiit 3akon Hetotona. 3akon Becemupnoro tarorenusi. Cuia
TSKECTU U Bec Tena. Bropoil 3akoH HplOTOHa Kak OCHOBHOE ypaBHEHUE IBUKeHHs. Cuia Kak
IIPOU3BOHAs UMITyJbca. Tpetuil 3akoH HeroToHa.
3. 3akoH coxpaHeHus umnyibca. LleHTp uHepuuu. Teopema O HABMKEHUM LEHTPA WHEPIUU.
PeaktuBHOE nBHKeHUe. YpaBHeHus Memepckoro u L{nonkosckoro.
4. PabGota cunbl. MomnHocts. Kunernueckas osueprus. [lotenumanshas osHeprus. [lonnas
MeXaHUYecKasl FHEPrusl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.
5. Bpaienue Tena BOKpyr HenmoJBHKHOU ocu. MomeHT unepuuu. Teopema Ilteitnepa. OcHoBHOE
ypaBHEHHE AMHAMMKHU BpalaTEeJIbHOTO JBHKeHUS. KuHeTnueckas sHeprusi TBepaoro reiaa. MomeHT
MMITyJIbCa TBEPJIOTO TeNa. 3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCa.
6. ba3zoBble MOJIeNM AIIEKTPOIMHAMUKU. 3aKOH COXpPAHEHUs IEKTpUYecKoro 3apsaa. 3akoH Kynona.
HanpsixenHocTs anextpuueckoro mnosia. [IpuHuun cynepno3unuu juisi HanpsbkeHHocTd. [loTok
BEKTOpa HaIPSKEHHOCTH 3JeKTpuueckoro mnoiid. Teopema ['aycca. IIpumenenue teopemsl ['aycca
JUIsL pacueTa HanpsHKEHHOCTH 3JIEKTPUYECKOTO OIS, CO3/1aBaeMOT0 3apsKEHHBIMU TEJIaMH.
7. IloteHuunan snexTpuueckoro mnois. llpuHuun cynepno3unuu uid noteHuuana. CBs3b MEXAY
HaANPSDKEHHOCTHIO U TOTEHIIMAIIOM 3JIEKTPOCTATUYECKOTO TOJIS.
8. DOmnexrtpuueckas eMKocTb. KonneHcaTopsl. CxeMbl COEIMHEHUS KOHAEHCATOPOB. OHEPrus
IIEKTPUYECKOTO TIOJS 3apsLDKEHHOIO KOHJeHcartopa. [IIOTHOCTH PHEPrUM 3JIEKTPHUYECKOIO IOJIS.
Hwanexrpuku. [lonsipusanus AU3IEKTPUKOB.
9. IlOCTOSHHBIM DSJIEKTPUYECKUM TOK, YCIOBUS BO3HMKHOBEHMs M CYLIECTBOBAaHMSI TOKa
npoBoaumocTu. Cuiia Toka. Bektop motHoctu Toka. 3akoH Oma B muddepenumnansHon Gopme.
DNEKTPUYECKOE CONPOTUBIIEHUE. DIEKTPOABIIKYILAS CUJIA, SIIEKTPUUECKOE HanpshkeHue. 3akoH Oma
B uHTerpaibHoi Qopme. TemnoBoe neiicTBUE 3iieKTpudeckoro Toka. 3akoH Jlxoyns-JleHua.
MouHoCTh TOKa.
10. Pacuer pa3BeTBiIEHHBIX Liened nmocTosHHOro toka. IIpaBuna Kupxroga. bananc momHocTeil B
UIEKTPUYECKOW LEMU. OJEKTPUUYECKUH TOK B JKHMAKOCTAX M raszax. 3akoHel ®apanes i
ANEKTPOJIN3A.
11. Hanpsk€HHOCTh M MHIYKIUS IOCTOSHHOIO MarHuTHoro nois. [Ipunnun cynepnosunuu. 3akoH
buo-Casapa-Jlanaca. 3apsa U npoBoJHUK B MarHUTHOM mnoje. Cuna Jlopenua. 3akoH Awmrepa.
VYckopurenu 3apsokeHHbIX yacTHll. 1IoTOK M LUpPKyasauus BEKTOpa MHIYKIUM MarHUTHOIO IIOJIS.
Teopema ["aycca ns moToka BeKTOpa MHIYKIIMM MAarHUTHOTO IOJIA B BakyyMe. PacueT MarHuTHOro
0JIS1 COJIEHOU .
12. MarauTHOoe mTONie B BemiecTBe. MarHeTuku. MarnuTHas NOPOHHUIIAEMOCTh M MarHUTHAs
BOCIIPUUMYMBOCTh. BekTop HamarnnunBanusa. HanpsbkeHHOCTh MarHuTHOTO nois. Ilpupona nua- u
napamaraetusma. deppomarnerusm. Jlomenol. HamarnnumBanue ¢eppomMarHeTuka (TUCTEpe3uc,
KODPLUTUBHAA CUIIa, ocTaTouHas nHAykuus). Temneparypa Kropu.
13. SIBnenme snekTpoMarHUTHOW wHAyKnmH. 3akoH Dapaxges. [Ipaswio Jlenma. CaMOWHIYKITHS.
NHAyKTUBHOCTb. DHEPrusi MarHuTHOro mnoss. IlnoTtHocTs sHeprum marHutHOro mnois. IIpuHiun
JEeNCTBUS MHAYKIIMOHHOTO T€HepaTopa, aCHHXPOHHOIO ABUTaTeNs, TpaHcPopmaropa.



14. DnekTpoMarHUTHOE TIOJE€, TOK CMEIICHHS. YpaBHeHHUsS MakcBeijna B HWHTETPajJbHOU U
nuddepeHImanbHoR Gopme.
15. KonebGanus, mX OCHOBHBIC XapaKTCPUCTUKH. YPpaBHEHHUs CBOOOAHBIX KoyicOanwii. Momensb
JUMHEMHOro rapMoHudeckoro ocuuuiiatopa. CroxxkeHue TrapMOHMUYECKHUX KosieOaHuil. buenus.
Ourypsl Jluccaxy. 3aTyxaromue KoyiedaHus, OCHOBHbIE XapaKTEPUCTUKU.
16. BolHyX/IeHHBIE 3JIEKTPOMarHUTHbIE KojeOaHus. ["'apMoHndecke nepeMeHHble TOkU. 3akoH Oma
JUIS LIENU IEPEMEHHOr0 ToKa. Pe3oHaHC HanpsiKeHUI U TOKOB.
17. BonnoBsle npoueccsl. BonHoBoe ypaBHeHue. [lnockas BosnHa. da3oBas u rpymnnoBas CKOPOCTH,
4acToTa, JUIMHA BOJIHBI, BOJHOBOE uucio. BomHoBoi maker. Dddexr Jomnepa. MaTepdepennus u
mudpakuus BoiaH. KorepentHocts. M3nmydenue, paccesHue, NOTTIONMICHUE, TPETTOMIICHHUE, TUCTIEPCHS
3JIEKTPOMAarHUTHBIX BOJIH. MO/I€Ib TUIIOJIBHOTO U3JTYyYEHUSI.
18. HWurepdepenunss u gudpakuus csera. Judpaxmmonnas pemerka. Jlucnepcust cBera.
[Tonspuszanus ceera.
19. Buemnuii poroadpdexr. YpaBuenue DitHiuTeitna. DoToH. DHEprus, Macca U UMITYIbC (HOTOHA.
20. BonHoBble cBoiicTBa MHUKpodacTHll. COOTHOIICHUS HEOMPEACICHHOCTEH [JIi KOOPJAUHATHI U
UMITYJIbCA, SHEPTMH W BpeMeHHU. BoiHOBas (yHKUMS M CBA3aHHBIE C HEIO MOHATHS (TUIOTHOCTH
BEPOATHOCTH, BEPOSITHOCTh, CPEeIHNE 3HAUCHUS (PU3NUECKUX BETU4MH). BpeMeHnHoe u cTannoHapHoe
ypaBHenus llpénunrepa.
21. OmnepaTtopsl HMITylibCa, DHEPIHMH, MOMEHTAa HMITyJIbCa, COOCTBEHHbIE 3HAaueHHS. KBaHTOBOE
cocrosiHue, BbIpoxkaeHHe. CnuH 3nekTpoHa. BonHOBasg (yHKUMS 3J€KTpoOHAa C Y4E€TOM CIHHA.
BonnoBas ¢ynkius maorux yactuil. [punmun [aymnu.
22. KanToBas Mojenb uueanbHoro rasza. Pacmpenenenuss ®epmu-/lupaka um bosze-DitHireina.
OnektpoHHbIil ra3 npu T = 0. DHeprus @epmu. KBaHTOBBIN 3JEKTPOHHBIM ra3 B TBEPAOM TeJlE.
3oHHas Teopus. [[poBoHUKH, TUAIEKTPUKU U TOIYIPOBOJHUKN B 30HHOW TEOPUU TBEPIOro Tena. P-
n nepexoa. {noasl, TpaH3UCTOPHI.
23. MarunuTHbIC CBOMCTBa TBepAbIX Tei. [Ipupoaa nqua-, mapa- u peppomMaraeTu3ma.
24. Mojaenbs WIeanbHOTO rasza. YpaBHEHUE COCTOSIHUS WJICATbHOIO rasa. BHyTpeHHsss 3Heprusi.
Tepmoaunamuueckas padora. Tertora. TerioemkocTs. [lepBoe Hayano TepMOIMHAMUKH.
25. Hukinuueckue mnporeccel. Bropoe Hauyano TepMoaMHAMHMKU. TemyioBble [BUTaTenud U
xonoamibHbie yeTanoBkU. [{ukin Kapuo. KIT/] TenoBoro nBurarensi. HTpomus.

Jis caMOCTOSTENbHOM paboOThl HUCHONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOEHHUIO
JUCIUIUIMHBI U U3JIaHUS U3 CIMCKA MPUBEICHHONW HUKE OCHOBHOM U JIOMOJIHUTEIBLHON JIUTEPATYPHI.

4.1.2.5. IlepeueHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nianupyercs.

4.1.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
He nianupyercs.



4.2 ®opma o00y4eHHsI: 3209HAS
VYpoeHs 6a30B0or0 00pazoBaHms: CpeiHee odee.

Cpok o0yueHnus 5.
Bcero ®opma
Tpynoem- | ;o | Hpaxu- | JlaGopa- Koncy.ib- (koHTaK- HNPOME;KYTOUHOTO
C KOCTb, qyecKue TOPHBbIE KonTt- CPC,
eMecTp 1uH, Tauus, THasi KOHTPOJIsA (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. yac. qac.
2 180/5 6 6 4 3 0,6 19,6 151,75 IK3.(8,65)
3 144/ 4 6 4 4 3 0,6 17,6 117,75 IK3.(8,65)
HUrtoro | 324/9 12 10 8 6 1,2 37,2 269,5 17,3
4.2.1. CTpyKTypa IMCHUIINHBI
KonraktHas pabora
oOyJaromuxcs ¢ <
MeIarormuecKuM pabOTHUKOM 5
g dopMa TEKyIIEro
% KOHTPOJIL
= g ycreBaeMocTH (TI0
Ne Paznen (Tema) 3 e HeZeNAM
m\ JTUCIUATUTAHBI 3 =| =| ~ © | cemectpa), hopma
@) = £ = 5 NPOMEKYTOUHOM
S e S - 5 arTecTanuu(Io
S| al & 5l s g ceMecTpam)
Sl o 2| o] & 8| 5 8
S| 2| B3| 2| ~| 8| € S
= ) o é ~ é a"
$| 3| & 2| | 2| E
Sl 5| g 5| 2| 2| S
= S| & 5| =
El &
| o &g ~
S| O
ol s &
=l 5| X
1 DU3NYECKUE OCHOBBI 4 2| 4 50,25 | TectupoBaHUE
MEXaHUKH
2 DNEKTPUYECTBO U 212 50,75 | TectupoBaHue
MarHeTu3m
3 ®usuka kojaebaHuit u 2 50,75 | TectupoBaHUE
BOJIH
Bcero 3a cemectp 180 6 | 6 | 4 | + 3 10,6|151,75 Jk3.(8,65)
4 ®dusnka KoaedaHuit u 2 22 TECTUPOBAHUE
BOJIH
5 KBanrtoBas ¢usuka 2 12| 4 14 TECTUPOBAHUE
6 du3nka TBEPAOro Tea 2 19 TECTUPOBAHUE
7 | MonekynsapHas pU3nKa U 2 62,75 | tectupoBaHue
TEPMOIMHAMHKA
Bcero 3a cemectp 1441 6 | 4 | 4 | + 3 10,6(117,75 JK3.(8,65)
Hroro 324112110 | 8 6 |1,2] 269,5 17,3




4.2.2. Conepxkanue TUCHUILTHHBI
4.2.2.1. llepevyennb JeKuni

Cemectp 2
Paszoen 1. Qusuyeckue ocHosvl mexanuxu
Jlexnus 1.

Kunemaruka MarepuansHoil Touku (Ilepemenienue, CKopocTh, YCKOPEHUE, BUABI ABHKEHUS,
OTHOCHUTEJILHOCTH JBMIKEHU.) (2 "aca).
Jlexnus 2.

JlunaMyka MaTepuaibHON ToukH. 3akoHbl HetoToHa (CHitbl, HHEPIHS, 3aKOH BCEMHUPHOTO
TATOTEHUS, TPEHHE, BEC U HEBECOMOCTH.) (2 vaca).
Pazoen 2. Dnexmpuuecmeo u macnemusm
Jlexknus 3.

OnekTpocraTtrka (3akoH KynoHna, Hanps>KeHHOCTD MMOJIsA, HOTEHIIUAN, TPOBOAHUKH U
JIUAJICKTPUKHU. ) (2 yaca).
Cemectp 3
Pasoen 4. Qusuxa konebanuu u 601H
Jlexnus 4.

Bonnosas ontuka (Matepdepennuns, nudpakms, noasipusanys, npuniun [ roirenca—
®penens.) (2 yaca).
Paszoen 5. Keanmosas ¢uzuxa
Jlexkuus 5.

KanroBas ¢pusnka (Potorddekr, rumoresa [ranka, KOPIYCKYISIPHO-BOTHOBON AyaTH3M. )
(2 gaca).
Paszoen 7. Monekynspuas gpuzuka u mepmoounamura
Jlexnus 6.

TepmonnHaMuka (3aKOHBI TEPMOJIMHAMUKH, TEIUIOBbIE MAIIMHBI, 3HTpomus, uKi Kapho.) (2
Jaca).

4.2.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI

Cemectp 2
Pazoen 1. Qusuueckue 0CHOBbI MEXAHUKU
IIpakTH4eckoe 3ansaTue 1.

Kunemarnka u IMHaAMHKA MTOCTYIIATEILHOTO IBMKEHNUS (2 yaca).
Pazoen 2. Dnexmpuuecmeo u macHemusm
IIpakTyeckoe 3ansTHE 2.

DnekTpocTaTrka (2 Jaca).
Paszoen 3. Quzuka konebanuti u 6o1n
IIpakTH4eckoe 3ansaTHe 3.

Konebanus u BonHsl (2 yaca).
Cemectp 3
Pazoen 5. Keanmosas ¢uzuxa
IIpakTH4eckoe 3ansaTHe 4.

KBanToBas ¢usuka (2 gaca).
Paszoen 6. Quzuxa meepoozo mena
IIpakTH4yeckoe 3ansiTue S.

MornekynsipHast Gpu3nKa 1 TepMOANHAMUKA (2 Yaca).

4.2.2.3. IlepeueHb 1a00pPaTOPHBIX PadOT
Cemectp 2
Paszoen 1. Qusuueckue ocHosbl Mexanuxu
JlabopaTopnas 1.
Brruucnenne norpemHocty npu puzndeckux uamepeHusx. OnpeneaeHue MOMEHTa HHEPIIUH
TBepAbIX Ten (4 yaca).



Cemectp 3
Paszoen 2. Keanmosas ¢uzuxa
JlaGoparopHasn 2.
M3yueHre 0OCHOBHOIO 3aKOHA TUHAMUKHU BpaIIaTeIbHOIO ABUXKEeHUsA. OnpeieieHue CUlbl
TPEHHUsI [IPU BpalllaTeJIbHOM JBHXCHUU (4 vaca).

4.2.2.4. [lepeyeHb TeM U y4eOHO-METOAUYECKOE O0ecleueHre CAMOCTOSATEIbHOI

padoThbI

[lepedyeHb TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHOE U3YUCHUE:

1. Llens 1 3a1aun Kypca pU3MKH B CTAHOBJICHUU HHXKEHepa-TexHoora. O mociaeIcTBIsIX
npodecCuOoHaNBbHOM NeSTEIbHOCTH ¢ TOUKH 3pEHUs eIMHCTBA Orochephl 1 OMOCOLMATEHOM MTPUPOIbI
yenoBeka. [Ipeacrasienue o BeeneHHOM 1 B 1IEJIOM Kak (PU3UYECKOM OOBEKTE U €€ IBOJOIIUH.
buocdepa. B3anmoseiictBue opranuzMa u cpeibl. MeToabl TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
UCCJICIOBaHMH B (PU3UKE.

2. ®dyHnamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUICHHOCTh €CTECTBO3HAHUS U
BO3MOKHOCTH €T0 JaJbHEUIIero pa3BuTus. Baxxkneiimue stansl ucropun ¢usuku. Pons ¢pusuku B
pPa3BUTUU TEXHUKU U BIMSIHUE TEXHUKU HAa Pa3BUTHE (PUBHKH.

3. [IpenMeT MeXaHUKH. DIEMEHTbl KHHEMAaTUKH TOUKU. PU3NYECKOE MOJIETUPOBAHUE.
He3aBucuMoCTh mpocTpaHCTBA OT BPEMEHM B KIIacCHMUECKOW MexaHuke. KuHemartnueckoe
ONMCAaHUE ABM)KEHUA. DJIEMEHThI BEKTOPHOH anreOpsl. BekTtop nepemenienus, myTb, CKOPOCTb U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO ABMKEHUS U MaTEpUAIbHOM TOUKU. BBeleHne MOHATHS
HOPMAaJIbHOTO ¥ TAaHT€HIIHAILHOTO YCKOpeHUH Toukn. OO N3MEpEeHUsIX U UX CIeIU(PUIHOCTH B
¢duzuke. O cMbIcie MPOU3BOJAHON U UHTErpaia B (pU3NKe IPUIOKEHUHU K GU3UUYECKUM 3a]jauaM.

4. Crenenu cBo0ObI, MaTEpUAIbHON TOUKH U Tena. [loHsTre 06 000011IEeHHBIX KOOpMHATAX.
KunemaTtuka TBep0ro Tena. YriioBas CKOPOCTh U YIJIIOBOE YCKOPEHHE Tella.

5. Kunemarnyeckue XxapakTEpUCTUKU BPALATEIBHOTO IBUKEHHS U X CBA3b C
KMHEMaTUYECKUMHU XapaKTEPUCTUKAaMHU MOCTyNaTelbHOro nrxenus. Kiaccuueckas,
PEIATUBUCTCKAs, KBAHTOBASI MEXAHUKU.

6. [loHsATHE COCTOSIHUS B KJIACCUYECKOM U KBAHTOBOW MEXaHUKE. [ paHUIbl MPUMEHSIEMOCTH
KJIACCUYECKON MEXaHUKH.

7. CoBpeMmeHHas TpakToBKa 3akoHOB HeroToHa. [lepBbiil 3akoH HproTOHA Kak mocTysnar o
CYIIECTBOBaHUM MHEPIHAIBHBIX CUCTEM oTcueTa. CoBpeMeHHasi TPaKTOBKA IMOHSATHUS CHIIbI KaK MEpbI
WHTEHCUBHOCTH B3aUMOJCUCTBUS TEJ, IPOABIAIOIIECHCS B UBMEHEHUH UMITYJIbCa TEN 3a BPEMS UX
B3aUMO/JICUCTBUL.

8. Bropoii 3axkoH HproTOHa Kak ypaBHeHHE ABM>KEHUs Tena. Tperuit 3akoH HeroToHa 1
ciydau ero HapymieHus. [Ipeo6pazoBanus ["anunes. [IpuHIMI OTHOCUTENBHOCTH B KIIACCUYECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbca Kak (pyHIaMEHTalbHBIN 3aK0H npupoAbl. Cuctema 1eHTpa
Macc. TeopeMa 0 IBM>)KEHUH LIEHTPA HHEPLIUU.

9. JIBm>XeHue Tel ¢ IepeMeHHOM Maccoil (BbIBOI ypaBHeHUH Memepckoro u [{nonkoBckoro).
IIpyHIMIT OTHOCUTEIBHOCTH B KJIACCUYECKON MEXaHUKE.

10. A1IMTUBHOCTH MacChl U 3aKOH COXPAHEHUSI MacChl B JOPEIATUBUCTCKON MEXAHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPT Ui, B PEISTUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3BIO MEXKy JHEpruen u maccoii. PenaruBucrckas macca.
PensTuBUCTCKUI UMITYJIBC.

11. 3akoH coxpaHEeHHsI MOMEHTA UMITyJIbca Tea. MoMeHT cuiibl. OCHOBHOM 3aKOH JUHAMMKHU
BpalIaTeIbHOTO JIBM>KEHHS. MOMEHT nHepuuuy Tena. MOMEHT UMITyJIbca. 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCA TEIIA.

12. YpaBHEeHUs ABUKEHHS U PAaBHOBECHS TBEPIOTO TeJAa. DIEMEHTHl MEXaHUKH KUIKOCTEH U
ra3oB. BeiBoa ypaBHeHus bepHyim.

13. HennepumaneHblie cuctemsl oTcuera. Criibl nHepuu. OCHOBBI  PEIATUBUCTCKON
MexaHuku. CrnenuanbHas TEOpHUsT OTHOCUTEIBHOCTH DWHINTEHHA.

14. Tloctynatel DiiHinTeitHA. B3aumMocBs3b mpocTpaHncTBa U BpeMeHu. [IpeobpazoBanus
Jlopenua. CnenctBust u3 npeoOpazoBaHuil JIopeHIa: OZHOBPEMEHHOCTh COOBITHII B pa3HBIX



cucTeMax OTCYeTa, [UIMHA TeJl B pa3HbIX CUCTEMAaxX OTCUETa, IIUTEIbHOCTh COOBITUI, NHTEPBAIL,
npeoOpa3oBaHUs CKOPOCTEM.

15. DnekTpocTatuka B BaKyyMe U BEIIECTBE. DIEKTPUUECKUM 3apsl. JIuCKpeTHOCTh 3apsaa.
3axoH Kynona. HanpsixeHHOCTB asiekTpudeckoro nmoiis. IIpuHuumn cynepno3unuu mnosieu.
DNEKTPUYECKUN JUIIOJb U €r0 OBEICHUE B JIEKTPUYECKOM II0JIE.

16. BBenenue B BEKTOPHBINM aHaM3. ['pailueHT, OTOK BEKTOpA, TMBEPTEHLUS.
OnexTpocraTnueckas reopema [aycca. Pabota snekrpocraruueckoro nosst. Llupkynsanus Bektopa
HaANPsDKEHHOCTH AJIeKTpocTatndeckoro noss. [lorenunan anexkrpocratuueckoro nois. CBsi3b MEXIY
IOTEHLIMAJIOM U HANPSHKEHHOCTBIO AJIEKTPOCTATHYECKOTO MOJIsI. DKBUIIOTCHIIMAIbHBIE IOBEPXHOCTH.

17. IIpoBOJTHUK B AJIEKTPOCTATUYECKOM TT0JIE. Y CJIOBUE PAaBHOBECHS 3apsiI0B HA IIPOBOIHUKE.
IToBepxHOCTHAs IUIOTHOCTD 3apsia. DIEKTPOCTaTUIECKOE T0JI€ B INIOCKOCTH. [ToBenenne
IIPOBOJHMKA BO BHEUIHEM 3JIEKTPOCTATHUECKOM IOJIE . DJIEKTPOCTATUUECKAs! 3aILUTA.
DIEKTPOEMKOCTh YEAUHEHHOI 0 TpoBoAHMKa. [loTeHman 3apskeHHoro mapa. Kongencaropst.

18. EMKOCTh KOHJICHCATOPOB PA3IMYHON TeoMeTpuuecKoil KoHuryparuu. CoequHeHNe
KOHZEeHCaTopoB. CTaTyeckoe 1noJje B BemecTse. JnanekTpuku. MoJeKyIbl IU3IEKTPUKa KaK
ANEKTPUYECKUN TUTIONb.

19. DHeprus AuIons BO BHEUIHEM 3JIEKTPUYECKOM I10J€. TUIIBI JUJIEKTPUKOB, IOBEICHHUE
JURJIEKTPUKOB BO BHEILLIHEM 3JIeKTprueckoM node. [lonsipuszanus qusnekTpukoB. Turbt
nosisipu3anuu. [1onsipru3oBaHHOCTD.

20. Ilnockuii KOHAEHCATOP C AUANEKTPUKOM. J(ManekTpruyeckas IpOHUIAEMOCTh CPEIb.
CBs13aHHBIE U CTOPOHHHUE 3apsibl.

21. Bekrop snextpudeckoro cmenieHus. Teopema ['aycca st BEKTOpa 3JIEKTPHUIECKOTO
CMEILECHUS.

22. O0beMHas IIOTHOCTh YHEPTHH FIEKTPUUECKOTO MOJISI B TUAIEKTPUKE. DHEPrus
B3aMMOJCHCTBYS DJIEKTPUUECKUX 3aPsI0B.

23. DHeprus 3apsKEHHOT0 IPOBOJIHUKA. DHEPIUsl 3apsyKEHHOT0 KOHJEHCaTOpa. DHEPTus
3JIeKTpocTaThyecKoro noist. O6beMHast IIIOTHOCTh SHEPIHH JIEKTPOCTATUYECKOTO MOJIS.

24. IlocTOsIHHBIN AJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBaHUS TOKa. BexkTop mioTtHoCcTH
Toka. 3akoH Oma B nuddepenunansroii popme. ConpoTUBICHUE TPOBOJHUKOB. MOIIHOCTD TOKA.

25. 3akon JIxoyns - Jlenna B quddepennnansaoit popme. YpaBHEeHHE HETPEPHIBHOCTH.
DNEeKTPOABMKYLIAs CHUJIIA.

26. 3akoH OMa B MHTETpalIbHOM popme (U1 HEOTHOPOAHOTO yyacTka 1enu). [Ipasuna
Kupxrocga 17151 pa3BeTBIEHHBIX LiEeNei.

27. Baumogaeiicteue TokoB. OnpeeneHue eIMHUIbI CUIbl TOKa aMIiepa.

28. O6mmue cBesieHHs 0 KojeOaTenbHbIX Mpoueccax. EAnHbIi noaxon K KoiebaHusm
pasznuuHoi pu3nyeckoil mpupoabl. Kunemarnka rapMoHU4ecKuX KoneOaHui . AMIUIUTYAA, KpyroBas
4acToTa, (pa3a rapMoHnYecKkux kojebanuil. I'papuueckoe n3o0parkeHrne rapMOHNYECKUX KoJeOaHHH
(BEKTOpHBIC TUArPaMMBbl). DHEPrHsi TAPMOHUYECKUX KoneOanuii. CioeHne TapMOHUYECKUX
kosiebanuil. buenus. @urypsl Jluccaxy. ['apmonnyeckuii ananu3 (Pypbe-paziaoxkeHue).

29. Untepdepenuus Boad. Ctosune BoaHbl. BoiHOBOM nmaker. I'pymnmnoBas ckopocTb.
OJeMeHThl TapMOHMYECKOr0 aHan3a B onTuke. MHTepdepenus ceera. KorepeHTHbIE BOJIHBIL.
VYcnoBus nHTEpPEPEHIIMOHHOTO MaKCUMyMa U MUHUMYyMa. PacdeT nHTeppepeHInOHHON KapTUHbI
OT JByX UCTOYHHKOB.

30. dusnyueckuii CMbIC CIEKTPAIBLHOTO pa3iokeHus. MoaynupoBaHHbIE KOJIeOaHUs.
Knaccuueckuii rapMoHueckuil ocyiusATop. [IpyuHHbINA MasTHUK. PU3NUYECKUI MAasTHHUK.
Matrematnueckuit MassTHUK. CBOOOJHBIE TAPMOHUYECKUE KOJIEOaHUS B DJIEKTPUYECKOM
K0JIe0aTeIbHOM KOHTYpE.

31. KBanToBOe cocrosiHuE. 3a/1laHne COCTOSTHUS MUKpodacTull. BonHoBast ¢hyHKIUS U ee
cTatnyeckuid cmpici. [Ipunimn cynepnosunuu. KBanToBele ypaBHeHUs ABMKeHUs yacTull. O61ee
ypaBHenue lllpenunrepa. Ctaunonapuoe ypaBuenue Llpenunrepa.

32. Onepatopsl GU3NYECKUX BeTUUUH. YacTHIla B OTHOMEPHOH NPSMOYTOJIbHON
"MOTeHIaIbLHOM AMe" ¢ 0ECKOHEYHO BHICOKMMH CTEHKaMH. J[BrkKeHre CBOOOIHON YaCTHIIBI.
JInHeNHbI TapMOHUYECKUN OCLIWILIATOP B KBAHTOBOM MexaHuKe. [IpoXoxkaeHne 4acTulbl CKBO3b
NOTEeHUUaNbHBIN O0aprep. TyHHEIbHBIN AP PEKT.



33. Arowm. [lnanerapuas mozens aroma Pesepdopaa. [locrynarer bopa. ATom Bomopoaa u
BOJIOPOJIONIOI00HBIC aTOMBI B KBAHTOBOM MexaHuKe. KBaHTOBbIC unciia. DHEPreTUIECKHH CIIEKTP
BOI0pOA01I0A00HBIX aToMoB. [llupuHa ypoBHel. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.
['upomarnutHoe oTHOIIEHHE. CITUH AJIEKTPOHA.

34. CnMHOBOE KBAaHTOBOE UMCII0. 3aKOHOMEPHOCTHU B CIIEKTpe aroMa Bogopoaa. [IpuHuun
[Taymnu. [lepnoanueckas cucrema snemenTos . M. Menzeneesa.

35. Monekyna. MoHHas u KoBajieHTHasl CBA3U. MoJiekysa Boaopo/ia. DHEPTEeTUYECKHUI CIIEKTP
MOJIEKYII.

36. CratucTHYECKUI U TEPMOAUHAMUYECKUIM METO/IbI UCClIeq0oBaHusl. MaKpOCKONIMYECKHe
napameTpbl. BHyTpeHHsis1 3Heprus. MoneKkynsipHO-KUHETHYEeCKass Teopus UJCAIbHBIX Ta30B
VYpaBHEHHE COCTOSIHUS HJICATBHOIO Ta3a. DHEpPreTHyeckoe 3HaYeHHe YHUBEPCaIbHOU Ia30BOM
ITOCTOSIHHOM.

37. OCHOBHOE YypaBHEHHE MOJIEKYJIPHO-KUHETUUYECKON TEOPUHM HJICAIbHBIX Ta30B.
MonexynsipHO-KUHETUUECKHI CMBICT TemmepaTrypbl. CTaTUCTUYECKUE pacpeieieHusl. 3aKOH
MaxkcBesuia i pacripeziesieHus: MOJIEKYJI HealbHOTO Ta3a 10 CKOPOCTSIM.

38. Pacnpenenenne bonbiimana. Yucno creneneil CBOOO B MOJIEKYIIbI. 3aKOH PAaBHOMEPHOTO
pacrpezesieHus: JHEPTHH 10 CTEIIEHsIM CBOOOAbI MOJIEKYIIbI. TermiIoeMKOCTb.

39. TemoeMKOCTh MHOTOATOMHBIX Ta30B. He1oCcTaTOUHOCTh KIIaCCUUECKOW TEOPUH
TerioeMKocTH. OCcHOBBI TepMoArHaMuKH. [lepBoe Hayano TepmoauHamuku. Pabora raza npu
U3MEHEHHUU ero o0bema.

40. IIpuMeHeHue epBOro Havajga TEPMOJUHAMUKY K n3ompoleccaMm. Kpyrosoii mpouece
(umki). O6paTuMbie U HEOOPATUMBIE TIPOIIECCHI.

41. Bropoe nauasio tepmoaunamuku. [{ukin Kapuo u ero KIIJ ayist maeansHoro rasa.
TepmoanHaMudeckas QYHKIHSI COCTOSIHUS (SHTPOTIHS).

42. ®uzndeckuii cMbicn sHTponuu. Popmyna bonbumMana ans saTponuu. CBoHCTBa
sHTponuu. CTaTUCTHYECKUHN XapaKTep BTOPOro Hauajga TepMOauHaMUKU. O COOTHOIICHUH MOPSAKA U
Oecriopsiika B IPUPOJE.

43. Tperbe Hauan0 TEPMOAMHAMUKH. DJIEMEHTHI HEPABHOBECHOM TEPMOJIMHAMUKHU. SIBIECHHE
nepeHoca.

44. CpenHee YMCIO CTOJIKHOBEHUH M CPEIHSS UTMHA CBOOOHOTO IPoOera MOJIEKYIL.
TemnonpoBoanocts. Juddysus Buyrpennee tpenue (Bs3kocTh). Koaduiments nepenoca.

45. CepxnpoBoauMocTb. KyrnepoBckoe criapuBaHue Kak HEOOXOIMMOE YCIOBHE
cBepxmpoBoauMocTu. KynmoHoBckoe oTTankuBanue u pOHOHHOE MpUTshKeHHe. CBEepXIIPOBOIHUKH
MEepPBOTO U BTOPOTO POJaA.

46. BeicokoTemneparypHasi CBEpXIpoBOANMOCTh. MarneTuku. Teopust peppomaraerusma.
[omennas ctpykrypa. [letns rucrepesuca. @eppuThl.

47. ®u3nKa noJIynpoBOJHUKOB. DJIEMEHTHI 30HHOW TEOPUH KPUCTAIIJIOB. 30HHAs CTPYKTYpa
HYHEPTEeTUUYECKOTO CIIEKTPa SJIEKTPOHOB.

48. MeTtamibl, TUINEKTPUKH U TIOTYTPOBOJHUKHY 110 30HHOM Teopun. CoOcTBeHHAs
MIPOBOJIUMOCTH TTOJTYITPOBOTHUKOB. [IprMecHast mpoBOAMMOCTH MOTYIIPOBOAHUKOB. P-n mepexo.

49. ®oTONPOBOANMOCTD MOJTYINPOBOJIHUKOB. JIFOMUHECHIEHIINS TBEPAbIX Tel. KOHTaKT
AJIEKTPOHHOTO U JBIPOYHOTO MOIYIPOBOIHUKOB (p-n mepexoa)CucremMa 3apsyKeHHbBIX YaCTHII.
CoBpemenHast pusndeckast KapTuHa Mupa. YacTuilsl U aHTHYacTIlbl. KBapku.

st camocTosATeNnbHOM PabOThl MCTHOJB3YIOTCS METOJAMYECKHE YKa3aHHWs 10 OCBOCHHUIO
JUCUHUILIMHBI U U3JaHUS U3 CIIMCKA MPUBECHHONW HUYKE OCHOBHOM U JTOTIOJHUTEIBHOM JIMTEPATYpPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP
1. Llens 1 3a1aun Kypca pU3MKH B CTAHOBJICHUU HHXKEHepa-TexHoora. O mociaecTBUsIX
podecCuoHANBHOM NeATENIbHOCTH ¢ TOYKH 3pEHUs eIMHCTBA 6rocepsl M OMOCOLNaTbHON TPUPOIBI
yenoBeka. [IpeacraBienue o BeeneHHOH U B 11eIOM Kak (U3MUECKOM 00BEKTE U €€ IBOIIOIUH.
buocdepa. BzaumopeiictBue opranuzma u cpesipl. MeToapl TEOPETUYECKOTO U AIKCTIEPUMEHTATBHOTO
UCCIIeIOBaHUN B (PU3HUKE.



2. dyHnamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUIEHHOCTh €CTECTBO3HAHUS U
BO3MOXKHOCTH €T0 JaJbHEUIIero pa3BuThs. Baxkneiimue stans! ucropuu Gusuku. Ponb ¢pusuku B
pPa3BUTUU TEXHUKU U BIMSHUE TEXHUKU HAa pa3BUTUE (PUBHKH.

3. IIpenMeTr MeXaHUKU. DIEMEHTBI KUHEMATHUKU TOUKU. DU3nUecKoe MOJIEIUPOBAHHE.
He3aBucuMoCTp mOpocTpaHCTBA OT BPEMEHUM B KilacCMYecKol MexaHuke. Kunematmueckoe
ONMCAHUE ABM)KEHUA. DJIEMEHTHI BEKTOPHOU anreOpsl. Bektop nepemenienus, myTb, CKOpOCTb U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO ABUKEHUS U MaTEPUAIIbHOW TOUKU. BBeleHne TOHATHS
HOPMAJTBHOTO U TAHTEHITUAIBHOTO YCKOPEHHH TOUKU. OO0 M3MEPEeHHSIX U X CHEIU(PUIHOCTH B
¢uzuke. O cMbicie MPOU3BOAHON U UHTErpaia B (pU3UKe IPUIIOKEHUU K GU3UUYECKUM 3a]jauaM.

4. Crenenu cBOOOIbI, MaTepHAIbHOM TOUKH U Tena. [loHsaTHEe 00 0000IIeHHBIX KOOPAMHATAX.
KunemaTtuka TBep0ro Tena. YIiioBas CKOPOCTh U YIIIOBOE YCKOPEHUE Tea.

5. Kunematnueckue xapakTepUCTUKU BpaIaTEIbHOTO JIBUXKEHHS M UX CBS3b C
KMHEMaTUYECKUMHU XapaKTEPUCTUKAMHU MOCTYyNaTelbHOro JBrxeHus. Kiaccuueckas,
PEISITUBUCTCKAS, KBAHTOBASI MEXAHUKHU.

6. [ToHsATHE COCTOSIHUSA B KJIACCUYECKON M KBAHTOBOM MeXaHHKE. | paHULIbI NIPUMEHSAEMOCTH
KJIACCUYECKON MEXaHUKHU.

7. CoBpeMeHHas TpakToBKa 3akoHOB HbroToHa. [lepBriii 3akoH HproTOHA Kak mocTynar o
CYILIECTBOBAaHUHU MHEPIHAIBHBIX CUCTEM oTcueTa. CoBpeMeHHas TPaKTOBKA MOHSTHS CHJIBI KaK MEpPbI
MHTEHCUBHOCTH B3aUMOJCHCTBUS TEN, IPOSBISAIOIICHCS B U3BMEHEHUH UMITYJIbCa TEN 3a BPEMS UX
B3aUMO/JICHCTBUM.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHHE IBM>KEHUs Tena. Tpetuit 3akoH HeroToHa 1
cinyyau ero Hapymenus. [IpeoOpazoBanus ["anunes. [IpuHIMI OTHOCUTENHHOCTH B KIIACCHUECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJbca KakK (yHIaMeHTaIbHbIN 3aKOH Mpuposl. CucremMa eHTpa
Mmacc. TeopeMa 0 JBUKEHUH LIEHTPa UHEPLIUH.

9. JIBm>XeHue Tel ¢ IepeMeHHOM Maccoil (BbIBOI ypaBHeHU Memepckoro u L{nonkoBckoro).
[TpyHLMIT OTHOCUTEIBHOCTH B KJIIACCUYECKOW MEXaHHMKE.

10. AZAUTUBHOCTB MacChl U 3aKOH COXPaHEHUsI MaCcChl B AOPEISTUBUCTCKOM MEXaHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPT Ui, B PEISTUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3bIO MEX]ly SHEpruei u maccoil. PenaruBucrckas macca.
PensTuBUCTCKUI UMITYJIBC.

11. 3akoH coxpaHeHUs1 MOMEHTa UMITyJbca Tesa. MomMeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKHU
BpalllaTeIbHOTO ABMKEHNUS. MOMEHT nHepuuu Tesa. MOMEHT UMIynbca. 3aKOH COXPaHEHUS
MOMEHTA UMITyJIbCa TeNa.

12. YpaBHeHUs IBWKEHUSI K PABHOBECHSI TBEPJIOTO Tea. DIEMEHTHl MEXaHUKH JKUJIKOCTEH U
ra3oB. BeiBox ypaBHeHus bepHyiu.

13. HennepuuanbHble cucteMbl oTcuera. Cunbl nHepuuu. OCHOBBI  PENSTUBUCTCKOM
MexaHuku. CrneuuanbHas TeOpUs OTHOCHUTEIbHOCTH DWHILITEHHA.

14. Tloctynate! DiiHmnTeitHa. B3aumMocBs3p mpocTpaHcTBa U BpeMeHu. [IpeoOpa3zoBanus
Jlopenna. CrenctBus u3 mpeodpazoBanuii JlopeHia: OJIHOBPEMEHHOCTh COOBITHII B pPa3HBIX
CUCTEMax OTCYETa, JJIMHA TeJl B Pa3HbIX CUCTEMax OTCYETa, AJTUTEIbHOCTh COOBITHI, UHTEpBAJI,
npeoOpa30BaHUs CKOPOCTEM.

15. DnekTpocTaTHKa B BAKyyMe U BEIIECTBE. DIEKTPUUECKUH 3apsl. JJMCKPEeTHOCTD 3apsiia.
3akoH Kynona. HanpsikeHHOCTB 35ekTpuueckoro nojs. [IpuHiun cynepno3unuu nomiei.
ONEKTPUUECKUN JUMOJb U €ro MOBEIEHNE B JIEKTPUUYECKOM TOJIE.

16. Beenenue B BEKTOpHBIN aHaiiu3. ['paiieHT, MOTOK BEKTOPA, IUBEPTEHLIUS.
DnekTpocTaTudeckas Teopema ['aycca. Pabora anexkrpocrarnueckoro mosst. Llupkynsmus BekTopa
HaIpsKEHHOCTH 3JIEKTpOoCcTaTHUecKoro noist. [loteHnuan anekrpoctaTnueckoro nois. CBsizb MEXIy
MOTEHILIMAJIOM U HaNPsHYKEHHOCTHIO JIEKTPOCTATUYECKOTO MOJIsl. DKBUIIOTEHIIMATbHBIE TOBEPXHOCTH.

17. IIpoBOIHUK B 2JIEKTPOCTATHUECKOM TOJIE. Y CIIOBHE PABHOBECHS 3aps 0B HA IPOBOJHUKE.
IToBepXHOCTHAs INIOTHOCTH 3apsiia. DIEKTPOCTATUYECKOE MoJe B IIockocTH. [loBenenne
MIPOBOJIHUKA BO BHEIIHEM DJIEKTPOCTATUYECKOM TOJIE . DIEKTPOCTATHUECKAs 3aIUTA.
DIIEKTPOEMKOCTh YEAMHEHHOTO IPOBOAHUKA. [loTeHnan 3apsoxenHoro mapa. KonaeHncaTopsl.



18. EMKOCTb KOHJIEHCATOPOB Pa3IMYHON reoMeTpruieckoit koHpurypanuu. CoequHeHne
KOHJEeHcaTopoB. CTaTHUecKoe MoJje B BelecTBe. JnanekTpuku. MoseKynsl AM3IEKTPUKA KaK
AIEKTPUYECKHUI AUTIOIb.

19. DHeprus AUIOIS BO BHELUIHEM 3JIEKTPUUECKOM I0J1€. TUIIBl JUJIEKTPUKOB, IOBECHHE
JIUAJIEKTPUKOB BO BHEIIHEM AJIeKTpruueckoM noJe. [lomsapuzanus nusnekrpukos. Tursl
nosisipu3anuu. [lonsipru30BaHHOCTD.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. JM3IeKTpruyecKasi MpOHUILIAEMOCTh CPEbI.
CBs13aHHBIE U CTOPOHHUE 3apsi/ibl.

21. BekTop anekTpudeckoro cmemieHus. Teopema ["aycca i1 BEeKTOpa 3IEKTPUIECKOTO
CMEILEHUS.

22. O6beMHas INIOTHOCTh YHEPTHH IEKTPUUECKOTO MO B TUAIEKTPUKE. DHEPrus
B3aMMOJEHCTBUS SJIEKTPUUECKUX 3apPsI0B.

23. DHeprus 3apsKEHHOr0 MPOBOJIHUKA. DHEPTUS 3apsHKEHHOTO KOHASHCATOpa. JHEpPrus
AIIEKTPOCTATUYECKOTO 1mouisd. OOBEeMHas IUIOTHOCTD SHEPTUHU DIIEKTPOCTATUIECKOTO TTOJIS.

24. TloCTOSIHHBIN AJEKTPUUECKUNA TOK. Y CIIOBUS CYIIECTBOBaHHUS TOKa. BEeKTOp miIoTHOCTH
Toka. 3akoH Oma B muddepennuansaoit popme. ConpoTruBIeHHE MPOBOTHUKOB. MOIITHOCTh TOKA.

25. 3akon JIxoyins - Jlenna B auddepenunansaoit hopme. YpaBHEHHE HEPEPHIBHOCTH.
DIEeKTPOABMIKYIIAS CHUJIA.

26. 3akon OMa B HHTETpalibHOM Qopme (U1 HEOHOPOAHOTO yyacTka 1enw). [IpaBuna
Kupxrocga 1i1st pa3BeTBICHHBIX LENEH.

27. BzaumogeiictBue TokoB. OnpeeneHre eqUHULbI CHIIbI TOKa amMIepa.

28. O0mue cBefeHus 0 Kojie0aTeIbHBIX Mpoleccax. EAuHbIN Moaxo K KoJeOaHusm
pa3innuHoil Gusndecko mpupoabl. Kunematrnka rapMOHMYECKHX KoeOaHUl . AMIUIUTY/AA, KPyroBas
4acToTa, (pa3a rapMoHUYECKUX Kojebanui. ['padudeckoe n300pakeHre TApMOHHUECKUX KOJICOAHHIA
(BEeKTOpHBIE JUarpamMmbl). DHEPrusi rapMOHUYECKUX Konebanuid. CiaoxeHne rapMOHUYECKUX
konebanuii. buenus. @urypsl Jluccaxy. 'apmonnueckuii aHams3 (Dypre-pasiiokeHue).

29. Untepdepentus Boad. Ctosune BoaHbL. BonHOBOI nmaket. ['pymimnoBas CKOpOCTb.
DJIeMeHTB TApMOHMYECKOT0 aHan3a B ontuke. MuTepdepenus ceera. KorepeHTHBIE BOJIHBIL.
YcnoBus uHTEP(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer nHTepdepeHIIMOHHOM KapTHHBI
OT JIByX UCTOYHHUKOB.

30. ®u3nyeckuil CMBICI CIIEKTPAILHOTO Pa3iiokeHHs. MoaynupoBaHHbIE KOJIeOaHus.
Kitaccnuecknii rapmoHndeckuii ocuuutATop. [IpyxnHHBIA MassTHUK. PU3NYECKUIN MasTHUK.
MaremaTtnueckuit MasTHUK. CBOOOTHBIE TApMOHUYECKHE KOJIEOaHHs B JIEKTPUUECKOM
KoJiebaTeIbHOM KOHTYpE.

31. KBantoBoe cocTosiHue. 3ajaHie COCTOSHUS MUKpodacTHil. BonHoBas ¢pyHKuIMA U ee
cratnueckuid cmpici. [Ipuniun cyneprno3unuu. KBanToBble ypaBHEHUS ABMKeHUA dacTull. O01ee
ypaBHenue lllpennnrepa. CranmonapHoe ypasHeHue llIpenunrepa.

32. OnepaTops! (pU3NUECKUX BeIUUUH. YacTuiia B 0THOMEPHOIN NPSIMOYTOJIbHOM
"MOTEHIMATIBHOM sIMe" ¢ OECKOHEUHO BHICOKUMU CTEHKaMU. [IBH>keHHe CBOOOIHOM YacTHIBI.
JInHeNHbBI TapMOHUYECKUI OCIIMILIATOP B KBAHTOBOM MexaHuKe. [IpoxoxkaeHne 4acTuIibl CKBO3b
NOTEeHIMATIBHBIN Oapbep. TyHHENbHBINH Y3PPEKT.

33. Artowm. [lnanerapuas mozaens aroma Pesepdopaa. [locrynarst bopa. ATom Boopoaa u
BOJIOPOJIONIOI00HBIE aTOMBI B KBaHTOBOI MexaHHKe. KBaHTOBbIE uncia. DHEPreTHUECKH CIIEKTp
BO10pO01I0A00HBIX aToMoB. [llupuHa ypoBHel. MarHUTHbIE MOMEHTHI 3JIEKTPOHOB M AaTOMOB.
I'mpomarauTtHOe oTHOMIEHKE. CIIUH 3JIEKTPOHA.

34. CnMHOBOE KBaHTOBOE YMCII0. 3aKOHOMEPHOCTH B CIIEKTpe aroMa Bogopoaa. [IpuHumn
ITaynu. Ilepuoanueckas cucrema snemenTos /. . Menneneesa.

35. Monekyna. onHas u koBaneHTHas cBs3U. MoJieKyiia BOAOPO1a. DHEPreTUYECKUN CIIEKTP
MOJIEKYII.

36. CTaTUCTUYECKUIN U TEPMOJIMHAMUYECKUI METOIbI UCCIIEIOBaHUS. MaKpOCKONTMYECKue
napaMeTpsl. BHyTpeHHss dSHeprus. MOoneKysIpHO-KMHETHYECKAsi TEOpUsl HICAIBHBIX Ta30B
VYpaBHEHHE COCTOSIHUS UACAIBHOTO Tra3a. JHEPreTUYECKOE 3HAYEHUE YHUBEPCAIIBHON Ta30BOM
MTOCTOSIHHOM.



37. OCHOBHOE YypaBHEHHUE MOJEKYJIIPHO-KUHETUUYECKON TEOPUH HACAIbHBIX Ta30B.
MonexynsipHO-KUHETUUECKHI CMBICT TemnepaTrypbl. CTaTUCTUYECKUE paclpeieeHusl. 3aKOH
MaxkcBesuia i pacnpeziesieHus: MOJIEKYJI HeaIbHOTO Ta3a 10 CKOPOCTSIM.

38. Pacnipenenenue bonpimana. Uucio creneneil cB00OObI MOJIEKYJIbl. 3aKOH PaBHOMEPHOTO
pacrpeziesieHus: JHEPTHH 110 CTETEHsIM CBOOOIbI MOJIEKYIIbI. TermiI0eMKOCTb.

39. TennoeMKOCTs MHOTOAaTOMHBIX ra30B. HeocTaTo4HOCTh KiIacCUUECKOi TEOpUU
TerioeMKocTH. OcHOBBI TepMoarHaMuKu. [lepBoe Hayano TepmoauHamuku. Pabora raza npu
U3MEHEHHH €Tro o0bema.

40. IIpumeHeHre nepBOro HavYalla TEPMOJIMHAMUKY K u3omporeccaM. Kpyropoii nporuecc
(mxir). O6paTuMbIe M HEOOPATUMBIC TTPOIIECCHI.

41. Bropoe nHavasio repmoaunamuku. [{ukn Kapuo u ero KII/I qyis muaeansHoro rasa.
TepmoanHaMudeckas QYHKIHSI COCTOSIHUS (SHTPOTIHS).

42. ®uznueckuii cmbici s3HTponiun. Gopmyna bonasumana s saTponuu. CBoiicTBa
sHTponuu. CTaTUCTHUECKUI XapaKTep BTOPOro Havajga TepMOAUHAMUKU. O COOTHOILLICHUHU MOPSIAKA U
Oecriopsiika B IPUPOJE.

43. TpeTrbe Hauan0 TEPMOAMHAMUKH. DJIEMEHThI HEPABHOBECHOM TEPMOJIMHAMUKHU. SIBIEHUE
nepeHoca.

44. CpenHee YMCIO CTOJIKHOBEHUH M CPEIHSS UTMHA CBOOOHOTO IPoOera MOJIEKYIL.
TennonpoBoanocts. Juddysus Buyrpennee tpenue (Bsi3kocTh). Koaduiments nepenoca.

45. CepxnpoBoauMocTb. KyrepoBckoe criapuBanue Kak HEOOXOAMMOE YCIOBHE
cBepxIpoBoauMocTu. KymoHOBCKOe OTTaIKMBaHKE U (JOHOHHOE MpUTsKeHUE. CBEPXITPOBOAHUKHI
IIEPBOIr0 U BTOPOrO poJia.

46. BeicokoTemnepaTtypHasi CBEpXIpoBOAMMOCTh. MarneTuku. Teopust peppoMaruerusma.
[omennas ctpykrypa. Iletns rucrepesuca. @eppuTsl.

47. ®u3uka noaynpoBOJHUKOB. DJIEMEHTHI 30HHON TEOPUH KPUCTAIIOB. 30HHAS CTPYKTYpa
HHEPreTUUECKOI0 CIEKTPA ANEKTPOHOB.

48. MeTtaibl, TUANEKTPUKH U TIOTYIIPOBOJHUKHY 110 30HHOM Teopuu. CoOcTBEeHHAs
IIPOBOAMMOCTH MOJIYIIPOBOAHUKOB. [IpuMecHast mpoBOoIMMOCTD MOJIYIIPOBOIHUKOB. P-n nepexon.

49. ®OoTONPOBOIUMOCTD MOIYIPOBOIHUKOB. JItoMuHectieHIHs TBepAbIX Ted. KoHTakTt
AJIEKTPOHHOIO U JIBIPOYHOI'0 MOJYIIPOBOJHUKOB (p-n nepexoa)CucreMa 3apsiKeHHbBIX YaCTHIL.
CoBpemenHas pusndeckasi kKapTuHa Mupa. YacTuilsl U aHTuyacTilbl. KBapku.

4.2.2.6. IlpumepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mnanupyercs.



4.3 ®opma 00yUeHHUsI: 3209HAS
YpoBeHb 6a30BOT0 00pa3oBaHMs: CpenHee MPodeCcCHOHATBHOE.

Cpok o0yueHus 3r 6M.
Beero Ilepeat- ®opma
Tpynoem- 1 IpakrTu- | Jladopa- K (konTaK- TecTa- TMPOMEIKY-
KOCTb, O geckme TOpPHbIE OHCY b Kour- CPC, s TOYHOI0
Cemectp 110711 Tanms, THast
yac./ 3a4. 3aHATHA, | paboThI, poJb,4ac. yac. KOHTPOJIsI
yac. yac. padora),
en. gac. qac. yac (3K3., 3a4.,
: 3a4. € OIl.)
2 180/5 4 2 4 2 0,6 12,6 | 122,75 | 36 IK3.(8,65)
3 144/4 | 4 2 4 2 0,6 12,6 12275 0 | Dk3.(8,65)
HUroro | 324/9 8 4 8 4 1,2 25,2 245,5 36 17,3
4.3.1. CTpyKTypa QM CHUNINHBI
KonraktHas pabora
oOy4aromuxcs ¢ <
MeIarorHuecKuM pabOTHUKOM 5
g dopma TeKyIero
% KOHTPOJIL
= g ycreBaeMocTH (TI0
Ne Paznen (Tema) 3 e HezeNsIM
m\t IACHATUTUHBI = =| =| ~ L cemectpa), hopma
@) = £ = 5 NPOMEKYTOUHOM
E = .8 = 5 arrecTanuu(Io
S| o 8 Sl a = ceMecTpam)
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Sl o 2| o] & 8| 5 8
=l 5| 2| 2| %] 2| & O
51 3| & E| =| 3| E
21 el = ol o
= S| & 5| =
El &| B
2| o & ~
S| O
ol s &
= Y
1 DuU3NYECKUE OCHOBBI 212124 53 TECTUPOBAHUE
MEXaHUKH
2 DNEKTPUYECTBO U 2 12 69,75 | tectupoBaHue
MarHeTu3m
Bcero 3a cemectp 144 4 | 2 | 4 | + 2 10,6|122,75 Jk3.(8,65)
3 DNEKTPUYECTBO U 3 2 9,25 | tectupoBaHue
MarHeTu3m
4 ®dusnka KoaedaHuit u 3 21 TECTUPOBAHUE
BOJIH
5 KBanrtoBas ¢u3uka 3 2 18 TECTUPOBAHUE
6 du3nka TBEPAOro Tena 3 4 22 TECTHUPOBAHUE
7 | Monexynsapuas ¢usukau | 3 2 52,5 | TectupoBaHuE
TEPMOIMHAMMKA
Bcero 3a cemectp 144 4 | 2 | 4 | + 2 10,6|122,75 JK3.(8,65)
Uroro 288 8 | 4 | 8 4 |1,2] 245,5 17,3
Hroro ¢ nepearrecrauuen 324




4.3.2. Conepxkanue TUCHUILTHHbBI

4.3.2.1. llepevyennb Jekuni

Cemectp 2
Pasoen 1. Qusuueckue 0cHO8bL MeXAHUKU
Jlexnus 1.

Kunemaruka marepuanbHoi Touku /{luHamuka matepuanbHOi TOUkd. 3akoHbl HproToHA (2
yaca).
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
Jlexnus 2.

Onexrpocratuka. Bonnosas ontuka (MuaTepdepennns, tudpakuus, mOIIprU3aIHs, TPUHIHII
['toiirenca—®penens.) (2 gaca).
Cemectp 3
Pazoen 5. Keanmosas puszuxa
Jlexnus 3.

KsanToBas ¢pusuka (Potodrpdexr, runoresza [lnanka, KopnycKyJIsipHO-BOJIHOBON Jyalu3M. )
(2 gaca).
Paszoen 7. Monexynapuas ¢uzuka u mepmoounamuxa
Jlekumus 4.

Tepmonnnamuka (3aKOHBI TEPMOJIMHAMUKH, TEIUIOBBIE MAIIMHBI, SHTpomus, 1K1 KapHo.) (2
yaca).

4.3.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT

Cemectp 2
Pasoen 1. Qusuueckue 0cHOBbL MEXAHUKU
IIpakTnyeckoe 3ausTue 1.

Mexanuka (2 Jaca).
Cemectp 3
Pasoen 3. Dnexmpuuecmeo u macnemuszm
IIpakTHyeckoe 3aHsTHE 2.

DnekTpocTaTHka (2 Jaca).

4.3.2.3. Ilepeuennb j1adopaTOpHbIX padoT

Cemectp 2
Pazoen 1. Qusuueckue ocHoGbl MeXAHUKU
JlabopaTopnas 1.

Brrauciienue morpentHocTH npu pusnyeckux u3mepeHusx. OnpeneneHne MOMEHTa HHEPIIHH
TBEpAbIX Ten (4 yaca).
Cemectp 3
Paszoen 2. Quzuxa meepoozo mena
JlabopaTopnas 2.

M3yueHne 0OCHOBHOI'O 3aKOHA JUHAMUKHU BpalaTeIbHOro IBMKeHus. OnpeienieHue Cuibl
TPEHMsI IPU BpaLATEIbHOM JIBUYKEHUH (4 Jaca).

4.3.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE 00eceueHre CAMOCTOATEIbHO

padoTbI

[lepeuens Tem, BBIHECEHHBIX HA CAMOCTOSATEIbHOE U3YUCHHE:

1. llens u 3amaun Kypca GU3HKK B CTAHOBJICHUU MHXeHepa-TexHoora. O MmociaeacTBusIX
pohecCHOHANEHOM e TENILHOCTH ¢ TOUKH 3pEHUs eIMHCTBA Orochephl 1 OMOCOIMATBEHOM MTPUPOIBI
yenoBeka. [Ipencrasienne o BeenenHo# U B 11e710M Kak pu3ndeckoM 00BEKTE B €€ IBOJTIOIHH.
buocdepa. BanmoneiictBue opranuzMa u cpeibl. MeToabl TEOPETHUECKOTO M SKCIIEPUMEHTATEHOTO
MCCJIeI0BaHNH B (hHU3HUKE.



2. ®yHgamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUICHHOCTh €CTECTBO3HAHUS U
BO3MOXKHOCTH €T0 JaJbHEUIIero pa3BuThs. Baxkneiimue stans! ucropuu Gusuku. Ponb ¢pusuku B
pPa3BUTUU TEXHUKU U BIMSHUE TEXHUKU HAa pa3BUTUE (PUBHKH.

3. [IpenMeT MEXaHUKH. DIEMEHTbl KHHEMAaTUKU TOUKU. PU3NYECKOE MOJIETUPOBAHUE.
He3aBucuMoCTh mpocTpaHCTBA OT BPEMEHM B KIACCHMUECKOW MexaHuke. KuHemartnueckoe
ONMCAHUE ABM)KEHUA. DJIEMEHTHI BEKTOPHOU anreOpsl. Bektop nepemenienus, myTb, CKOpOCTb U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO ABMKEHUSI 1 MaTEPUAIbHOU TOUKHU. BBelleHne OHATHS
HOPMAaJIbHOTO ¥ TAHTEHIIHAILHOTO YCKOpEeHUH Toukn. OO N3MEpEeHUsIX U UX CIeHU(PUIHOCTH B
¢uzuke. O cMbicie MPOU3BOAHON U UHTErpaia B (pU3UKe IPUIIOKEHUU K GU3UUYECKUM 3a]jauaM.

4. Crenenu cBOOOIbI, MaTepHAIbHOM TOUKH U Tena. [loHsaTHE 06 0000IIEHHBIX KOOPIHMHATAX.
KunemaTtuka TBep0ro Teia. YriioBas CKOPOCTh U YIJIOBOE YCKOPEHHE Tela.

5. Kunemarnyeckue XapakTepUCTUKU BpaIaTEIbHOIO ABMXKEHUS U UX CBSI3b C
KMHEMaTUYECKUMHU XapaKTEPUCTUKAMHU MOCTYyNaTelbHOro JBrxeHus. Kiaccuueckas,
PENIATUBUCTCKASI, KBAHTOBAsA MEXAHUKHU.

6. [ToHsATHE COCTOSIHUS B KJIACCUYECKON U KBAHTOBOM MEXaHUKE. ['paHUIbl IPUMEHIEMOCTH
KJIACCUYECKON MEXaHUKHU.

7. CoBpeMeHHas TpakToBKa 3akoHOB HbroToHa. [lepBriii 3akoH HproTOHA Kak mocTynar o
CYILIECTBOBaHUM MHEPIHAIBHBIX CUCTEM oTcueTa. COBpeMEHHasl TPaKTOBKA IOHATHUS CHIIbI KaK MEpPbI
MHTEHCUBHOCTH B3aUMOJCHCTBUS TEN, POSABIAIOIICHCS B K3MEHEHUH UMITYJIbCa TN 3a BpEMs UX
B3aUMO/JICHCTBUM.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHHE IBM>KEHUs Tena. Tpetuit 3akoH HeroToHa 1
cinyyau ero Hapymenus. [IpeoOpazoBanus ["anunes. [IpuHIMI OTHOCUTENHHOCTH B KIIACCHUECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJbca KakK (yHIaMeHTaIbHbIN 3aK0H Npuposl. CucreMa IeHTpa
Mmacc. TeopeMa 0 JBUKEHUH LIEHTPa UHEPLIUH.

9. JIBm>XeHue Tel ¢ IepeMeHHOM Maccoil (BbIBOI ypaBHeHU Memepckoro u L{nonkoBckoro).
[TpyHLMIT OTHOCUTEIBHOCTH B KJIIACCUYECKOW MEXaHHMKE.

10. AZAMTUBHOCTH MacChl U 3aKOH COXPaHEHUSI MACChl B IOPEISITUBUCTCKOM MEXaHHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPT Ui, B PEISTUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3bIO MEX]ly SHEpruei u maccoil. PenaruBucrckas macca.
PensTuBUCTCKUI UMITYJIBC.

11. 3akoH coxpaHeHUs1 MOMEHTa UMITysbca Tena. MoMeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKHU
BpalllaTeIbHOTO ABMKEHNUS. MOMEHT nHepuuu Tesa. MOMEHT UMIynbca. 3aKOH COXPaHEHUS
MOMEHTA UMITyJIbCa TeNa.

12. YpaBHeHuUs ABMKEHUS U PABHOBECHUS TBEPJIOTO TeJa. DJIEMEHThl MEXaHUKH JKUJKOCTEH 1
razoB. BeiBoj ypaBHeHus bepHyiuim.

13. Hennepuuanbuble cucteMbl oTcuera. Cuibl HHepuuu. OCHOBBI  PENTUBUCTCKOMN
MexaHuku. CrneuuanbHas TeOpUs OTHOCHUTEIbHOCTH DWHILITEHHA.

14. Tloctynate! DiiHmnTeitHa. B3aumMocBs3p mpocTpaHcTBa U BpeMeHu. [IpeoOpa3zoBanus
Jlopenua. CnenctBust u3 npeoOpazoBaHuil JIopeHIa: OJHOBPEMEHHOCTh COOBITUH B Pa3HBIX
CUCTEMax OTCYETa, JJIMHA TeJl B Pa3HbIX CUCTEMax OTCYETa, AJTUTEIbHOCTh COOBITHI, UHTEpBAJI,
npeoOpa30BaHUs CKOPOCTEM.

15. DnekTpocTaTHKa B BAKyyMe U BEIIECTBE. DIEKTPUUECKUH 3apsl. JJMCKPEeTHOCTD 3apsiia.
3akoH Kynona. HanpsbxkeHHOCTB ameKkTpudeckoro nosisd. [TpuHuumn cynepno3uiym nosieu.
ONEKTPUUECKUN JUMOJb U €ro MOBEIEHNE B JIEKTPUUYECKOM TOJIE.

16. Beenenue B BEKTOpPHBIN aHau3. ['paiieHT, MOTOK BEKTOPA, IUBEPTEHIIUS.
DnekTpoctaTudeckas Teopema [aycca. Pabota anexrpocrarnueckoro mosis. Lupkynsimus BekTopa
HaANPsDKEHHOCTH AJIeKTpocTatndeckoro nosst. [lorenuuan anekrpocratudeckoro moiis. CBsi3b MEXITY
MOTEHILIMAJIOM U HaNPsSHYKEHHOCTHIO AIEKTPOCTATUYECKOTO MOJIsl. DKBUIIOTEHIINAIbHbIE TOBEPXHOCTH.

17. IIpoBOIHUK B 2JIEKTPOCTATHUECKOM TOJIE. Y CIIOBHE PABHOBECHS 3aps 0B HA IPOBOJHUKE.
IToBepXHOCTHAs INIOTHOCTH 3apsiia. DIEKTPOCTATUYECKOE MoJe B IIockocTH. [loBenenne
IIPOBOJHMKA BO BHEUIHEM JJIEKTPOCTATHUECKOM TOJIE . DIEKTPOCTATUUECKAsI 3aILNTA.
DIIEKTPOEMKOCTh YEANHEHHOTO IPOBOAHUKA. [loTeHnan 3apsxenHoro mapa. KonaeHncaTopsl.



18. EMKOCTb KOHJIEHCATOPOB Pa3IMYHON reoMeTpruieckoit koHpurypanuu. CoequHeHne
KOHJeHcaTopoB. CTaTHUecKoe 1oJje B BelecTBe. JnanekTpuku. MosieKynbl AU3IEKTPUKa KakK
AIEKTPUYECKHUI AUTIOIb.

19. DHeprus AUINOIs BO BHEUIHEM 3JIEKTPUUECKOM I0J€. TUIbl JU3IEKTPUKOB, IOBECHUE
JIUAJIEKTPUKOB BO BHEIIHEM AJIeKTpruueckoM noJe. [lomsapuzanus nusnekrpukos. Tursl
nosisipu3anuu. [lonsipru30BaHHOCTD.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. JM3iIeKTpruyecKasi MpOHUIIAEMOCTh CPEbI.
CBs13aHHBIE U CTOPOHHHUE 3apsibl.

21. BekTop anekTpudeckoro cmemieHus. Teopema ["aycca i1 BEeKTOpa 3IEKTPUIECKOTO
CMEILEHUS.

22. O6beMHas INIOTHOCTh YHEPTHH IEKTPUUECKOTO MO B TUAIEKTPUKE. DHEPrus
B3aMMOJEHCTBUS SJIEKTPUUECKUX 3apPsI0B.

23. DHeprus 3apsKEHHOr0 MPOBOJIHUKA. DHEPIus 3apsHKEHHOI0 KOHAEHCATOpa. DHEPTUst
AIIEKTPOCTATUYECKOTO 1oJisd. OOBEeMHast INIOTHOCTh SHEPTUH HIIEKTPOCTATUUECKOTO MOJIS.

24. TloCTOSIHHBIN AJEKTPUUECKUNA TOK. Y CIIOBUS CYIIECTBOBaHHUS TOKa. BEeKTOp miIoTHOCTH
Toka. 3akoH Oma B muddepennuansaoit popme. ConpoTrBIeHHE MPOBOIHUKOB. MOIITHOCTH TOKA.

25. 3akon JIxoyins - Jlenna B auddepenunansaoit hopme. YpaBHEHHE HEPEPHIBHOCTH.
DIEeKTPOABMIKYIIAS CUJIA.

26. 3akon OMa B HHTETpalibHOM Qopme (U1 HEOHOPOAHOTO yyacTka 1enw). [IpaBuna
Kupxrocga 1i1st pa3BeTBICHHBIX LENEH.

27. BzaumogeiictBue TokoB. OnpeiesieHne eqUHULbI CHIIBI TOKa amIepa.

28. O0mme cBegeHus 0 KojiebaTeIbHBIX Mpolieccax. Eaunbiii moaxo K KoineOaHusm
pa3innuHoil Gusndecko mpupoabl. Kunematrnka rapMOHMYECKHX KoeOaHUl . AMIUIUTY/AA, KPyroBas
4yacToTa, (pasza rapMoHUYECKUX Kojebanuil. ['padudeckoe n300paxeHne rapMOHNIESCKIX KOJIeOaHUi
(BEeKTOpHBIE AUarpamMmbl). DHEPrusi rapMOHUYEeCcKuX Kojebanuil. ClaoxeHne rapMOHNYEeCKUX
konebanuii. buenus. @urypsl Jluccaxy. 'apmonnueckuii aHams3 (Dypre-pasiiokeHue).

29. Untepdepentus BoaH. Ctosune BoaHbl. BoHOBOI naket. ['pymimnoBas CKOPOCTb.
DJIeMeHTB TApMOHMYECKOT0 aHan3a B ontuke. MuTepdepenus ceera. KorepeHTHBIE BOJIHBIL.
YcnoBus uHTEP(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer nHTepdepeHIIMOHHOM KapTHHBI
OT JIByX UCTOYHHUKOB.

30. ®u3nveckuil CMBICI CIIEKTPAILHOTO pa3iiokeHus. Mo ylnupoBaHHbIEe KOJeOaHuUs.
Kitaccnuecknii rapmoHndeckuii ocuuutATop. [IpyxnHHBIA MassTHUK. PU3NYECKUIN MasTHUK.
MaremaTtnueckuit MasTHUK. CBOOOJHBIE TApMOHUYECKHE KOJIEOaHUs B DJIEKTPUUECKOM
KoJiebaTeIbHOM KOHTYpE.

31. KBantoBoe cocTosiHue. 3ajaHie COCTOSHUS MUKpoJacTHll. BonHoBas pyHKIMS U ee
cratnueckuid cmpici. [Ipuniun cyneprno3unuu. KBanToBble ypaBHEHUS ABMKeHUA dacTull. O01ee
ypaBHenue lllpennnrepa. CranmonapHoe ypasHenue llIpenunrepa.

32. OnepaTops! (pU3NUECKUX BeIUUUH. YacTuiia B 0THOMEPHOIN NPSIMOYTOJIbHOM
"MOTEHIMATIBHOM sIMe" ¢ OECKOHEUHO BHICOKMMU CTeHKaMU. /IBI>keHue cBOOOHOM YacTUIIBI.
JInHeNHbBI TapMOHUYECKUI OCIIMILIATOP B KBAHTOBOM MexaHuKe. [IpoxoxkaeHne 4acTulbl CKBO3b
NOTEeHIMATIBHBIN Oapbep. TyHHENbHBINH Y3PPEKT.

33. Artowm. [lnanerapuas mozaens aroma Pesepdopaa. [locrynarst bopa. ATom Boopoaa u
BOJIOPOJIONIOI00HBIE aTOMBI B KBaHTOBOI MexaHMKe. KBaHTOBbIE uncia. DHEPreTUUECKU CIIEKTp
BO/10pO01I0A00HBIX aToMoB. [llupuHa ypoBHel. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB U aTOMOB.
I'mpomarauTtHOe oTHOMIEHKE. CIIUH 3JIEKTPOHA.

34. CnMHOBOE KBaHTOBOE YHCIIO0. 3aKOHOMEPHOCTH B CIIEKTPE atoMa Bojopoza. [Ipuaimn
ITaynu. Ilepuoanueckas cucrema snemenTos /. . Menneneesa.

35. Mounekyna. loHHas u KoBaneHTHas cBA3U. Moiekysa Bo1opo1a. DHEPreTUYECKUN CIIEKTP
MOJIEKYII.

36. CTaTUCTUYECKUIN U TEPMOJIMHAMUYECKUI METOIbI UCCIIEIOBaHUS. MaKpOCKONTMYECKue
napaMeTpsl. BHyTpeHHss dSHeprus. MoneKynsIpHO-KMHETHYECKasi TEOpPUsl HICAIBHBIX Ta30B
VYpaBHeHHE COCTOSHUS UAEATBHOTO Ta3a. DHEPreTUYecKoe 3Hau€HUEe YHUBEPCAIbHOIN Tra3oBoi
MTOCTOSIHHOM.



37. OCHOBHOE YypaBHEHHUE MOJEKYJIIPHO-KUHETUUYECKON TEOPUH HACAIbHBIX Ta30B.
MonexynsipHO-KUHETUUECKHI CMBICT TemnepaTrypbl. CTaTUCTUYECKUE paclpeieeHusl. 3aKOH
MaxkcBesia 11 pacnpeziesieHus: MOJIEKYJI HealbHOTO Ta3a 10 CKOPOCTSIM.

38. Pacnipenenenue bonpimana. Uucio creneneil cB00OObI MOJIEKYJIbl. 3aKOH PaBHOMEPHOTO
pacrnpeziefieHus: SHEPTHH 110 CTETIEHSIM CBOOOIbI MOJIEKYIbI. TerI0eMKOCTb.

39. TennoeMKOCTs MHOTOAaTOMHBIX ra30B. HepocTaTouHOCTh KIaccuuecKoil Teopun
TerioeMKocTH. OcHOBBI TepMoarHaMuKu. [lepBoe Hayano TepmoauHamuku. Pabora raza npu
U3MEHEHHH €Tro o0bema.

40. IIpumeHeHre epBOro HavYalla TEPMOJIMHAMUKY K u3orporeccaMm. Kpyropoii nporecc
(mxir). O6paTuMbIe M HEOOPATUMBIC TTPOIIECCHI.

41. Bropoe nauasio repmoaunamuku. [{uki Kapuo u ero KII/ ayist maeansHoro rasa.
TepmoanHaMudeckas QYHKIHSI COCTOSIHUS (SHTPOTIHS).

42. ®uznueckuii cMmbici sHTponuu. @opmyna bonsumana s suTponuu. CBoiicTBa
sHTponuu. CTaTUCTHUECKUI XapaKTep BTOPOro Havajga TepMOAUHAMUKU. O COOTHOILLICHUHU MOPSIAKA U
Oecriopsiika B IPUPOJE.

43. TpeTrbe Hauan0 TEPMOAMHAMUKH. DJIEMEHThI HEPABHOBECHOM TEPMOJIMHAMUKHU. SIBIEHUE
nepeHoca.

44. Cpennee 4HCIIO CTOJKHOBEHHUH M CPEIIHSAS ITTMHA CBOOOHOTO IIpodera MOJIeKyIl.
TennonpoBoanocts. Juddysus Buyrpennee tpenue (Bsi3kocTh). Koaduiments nepenoca.

45. CepxnpoBoauMocTb. KyrepoBckoe criapuBanue Kak HEOOXOAMMOE YCIOBHE
cBepxipoBoguMocTu. KynmoHoBckoe oTTankuBanue U poHOHHOE mputTskeHue. CBEpXITPOBOAHUKU
IIEPBOIr0 U BTOPOrO poJia.

46. BeicokoTemnepaTtypHasi CBEpXIpoBOAMMOCTh. MarneTuku. Teopust peppoMaruerusma.
[omennas ctpykrypa. Iletns rucrepesuca. @eppuTsl.

47. ®u3uka noJynpoBOJHUKOB. DJIEMEHTHI 30HHON TE€OPUH KPUCTAIIIOB. 30HHAS CTPYKTYypa
HHEPreTUUECKOI0 CIEKTPA ANEKTPOHOB.

48. MeTtaibl, TUANEKTPUKH U TIOTYIIPOBOJHUKHY 110 30HHOM Teopuu. CoOcTBEeHHAs
IIPOBOAMMOCTH MOJIYIIPOBOAHUKOB. [IpuMecHast mpoBOoIMMOCTD MOJIYIPOBOIHUKOB. P-n nepexon.

49. ®OoTONPOBOIUMOCTD MOIYIPOBOIHUKOB. JIFOMIUHECTIEHIINS TBEPAbIX Ten. KoHTakT
AJIEKTPOHHOIO U JIBIPOYHOI'0 MOJYIIPOBOJHUKOB (p-n nepexoa)CucreMa 3apsiKeHHbBIX YaCTHIL.
CoBpemenHas pusndeckasi kKapTuHa Mupa. YacTuilsl U aHTuyacTilbl. KBapku.

Jlis caMoCTOSITENIbHOM palbOThl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHHsS [0 OCBOCHHIO
JUCLUILJIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HUYKE OCHOBHOW U JOTIOJHUTEIBHOU TUTEPATYPHI.

4.3.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

1. Llens 1 3a1aun Kypca pU3MKHU B CTAHOBJICHUU MHXKEHepa-TexHosora. O mociaecTBUsIX
pohecCuOHANBHOM EATEIbHOCTH ¢ TOUKU 3pEHUs eIMHCTBA Orocepsl M OMOCOLNaTbHONU IPUPOIBI
yenoBeka. [IpeacraBnenne o BeeneHHOM U B 11eIOM Kak (pU3MUECKOM 00BEKTE U €€ IBOIIOIUH.
buocdepa. BzaumopeiictBue opranuzma u cpeibl. MeToapl TEOPETUYECKOTO U SKCTIEPUMEHTAITBHOTO
UCCIIeIOBaHUN B (PU3HUKE.

2. ®yH1TaMEHTAJIbHOE €IMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIIEHHOCTh €CTECTBO3HAHUS U
BO3MOKHOCTH €T0 JajbHelIero pa3Butus. Baxueiimue stans! ucropuu usuku. Pons pusnku B
Pa3BUTUU TEXHUKH U BIUSHUE TEXHUKU Ha pa3BUTHE (DU3HKH.

3. IIpenMeTr MEXaHUKH. DIEMEHTBI KUHEMATHKN TOYKU. DU3HUECKOE MOJIEITUPOBAHHE.
He3aBucuMOCTp mpoOCTpaHCTBA OT BPEMEHM B KIACCHMYECKOW MexaHuke. KuHemaTtnueckoe
OTKCaHME JBMKEHUS. DJIeMEHThI BEKTOPHOH anreOpbl. BekTop nepemenienus, myTb, CKOPOCTb U
YCKOpPEHHE B CIIy4ae KPUBOJUHENHOTO JIBH)KEHUS U MaTepUaIbHOM TOUKU. BBeIeHE TOHATHS
HOPMAaJIbHOTO ¥ TAaHT€HIIHAILHOTO YCKOpeHUH Touku. OO U3MEpeHusIX U X Crelu(pUIHOCTH B
¢uzuke. O cMbIcie MPOU3BOAHON U UHTErpaja B PU3UKE MPUIIOKEHNHU K (PU3MUECKUM 3aJauaM.

4. Crenenu cB0o0O/Ibl, MaTepHaIbHOM TOUKH U Tena. [lonsaTHe 00 0000IIeHHBIX KOOPAMHATAX.
KunemaTtuka TBep0ro Tena. YIiioBas CKOPOCTh U YIJIOBOE YCKOPEHHE Tea.

5. KuHematndeckue XapakTepUCTUKU BPaILlaTENbHOTO ABM)KEHUS U UX CBS3b C
KMHEMaTHYeCKUMU XapaKTepUCTUKaMU MOCTyNaTeNbHOro ABmkeHus. Kimaccnueckas,
PENATUBUCTCKAsSI, KBAHTOBAsE MEXAHUKH.



6. [ToHsiTHe COCTOAHMS B KIIACCUYECKOM M KBAHTOBOM MeXaHUKE. [ paHUIIbI TPUMEHSIEMOCTH
KJIACCUYECKOW MEXAHUKH.

7. CoBpeMmeHHas TpakToBKa 3aKk0HOB HbrotoHa. IlepBriil 3akoH HproTOHA Kak MocTysaT o
CYILIECTBOBAaHUHU MHEPIHAIBHBIX CUCTEM oTcueTa. CoBpeMeHHas TPaKTOBKA MOHSTHS CHJIbI KaK MEpPbI
MHTEHCUBHOCTH B3aUMOJEHCTBUS TEJ, IPOSABISAIOIIECHCS B I3BMEHEHU N UMITYJIbCa TEN 3a BPEMS UX
B3aWMOJICUCTBUL.

8. Bropoii 3akoH HproTOHA Kak ypaBHEHHE ABUKEHUS Tena. Tpetuit 3akoH HproToHa u
ciydau ero Hapymenus. [IpeoOpazoBanus ["anunest. [IpuHIMI OTHOCUTEIBPHOCTH B KITACCUYECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbCca KaK (pyHIaMEHTaNbHBIN 3aK0H npupoAbl. Cuctema 1eHTpa
Macc. TeopeMa 0 IBMKEHUU LEHTPA UHEPLIAH.

9. JIBmxeHue Tes ¢ MepeMEeHHON Maccoi (BBIBOI ypaBHeHUH Merepckoro u [{noakoBckoro).
[IpuHIUIT OTHOCUTENBHOCTH B KJIACCUYECKON MEXaHUKE.

10. ALAMTUBHOCTH MAcChl M 3aKOH COXPAHEHUsI MacChl B JOPEISATUBUCTCKON MEXaHHUKE U
00BEIMHEHHUS €TO C 3aKOHOM COXPaHEHUs SHEPT Ui, B PEIISITUBUCTCKON MEXAHUKE B CBSI3H C
YCTaHOBJIEHHOM B3aMMOCBSI3bIO MEX]ly SJHEprue u maccoil. PenaruBucrckas macca.
PenstuBUCTCKUI UMITYJIBC.

11. 3akoH coXxpaHEeHUsI MOMEHTa UMITYJIbca Tesia. MOMEHT cuiibl. OCHOBHOM 3aKOH JTUHAMUKHI
BpallaTeIbHOTO JIBIKEHHSI. MOMEHT uHepluu Teina. MOMEHT UMITYJIbCca. 3aKOH COXPAHECHUS
MOMEHTA UMITyJIbCa TeNa.

12. YpaBHeHUs IBWKEHUSI K PABHOBECHSI TBEPJIOTO Tea. DIEMEHTHl MEXaHUKH JKUJIKOCTEH U
ra3zoB. BeiBoj ypaBHeHus bepHyiuiu.

13. Heunepuuanbuble cucteMbl oTcuera. Cuibl HHepUuu. OCHOBBI  PENSTUBUCTCKON
Mexanuku. CrenuanbHas TeopUsi OTHOCHUTEIbHOCTH DWHIITEHHA.

14. Iloctynatel DiiHiuTeiiHAa. B3aumocBs3p mpocTpancTBa U BpeMeHu. [IpeoOpa3zoBanus
Jlopenna. CrenctBus u3 npeodpazoBanuil JlopeHia: OJIHOBPEMEHHOCTh COOBITHII B pPa3HBIX
CHUCTEMax OTCYETa, JJIMHA TEJI B Pa3HBIX CHCTEMaX OTCYETa, JITUTSIILHOCTh COOBITUH, HHTEPBAJI,
npeoOpa3oBaHus CKOPOCTEH.

15. DnekTpocTaTuKa B BaKyyMe U BEIIECTBE. DINEKTPUUCCKUH 3apsl. JJMCKPEeTHOCTD 3apsiia.
3akoH Kynona. HanpsieHHOCTB 35iekTpuueckoro nojis. [IpuHnun cynepno3unuu nomiei.
DIIEKTPUYECKHI TUTIONb U €T0 TIOBEJICHHE B DJIEKTPUUECKOM II0JI€.

16. BBenenue B BEKTOPHBIN aHan3. ['paieHT, MOTOK BEKTOPA, IUBEPTEHLIUS.
OnekTpocTaTudeckas Teopema ['aycca. Pabora anexrpocraruueckoro moist. Llupkynsius BekTopa
HaIPSKEHHOCTH JIeKTpocTaTuueckoro nosis. [lorenuuman snekrpoctaTudeckoro noss. CBa3p MExXAy
MOTEHITUAIIOM U HAIIPSHKEHHOCTHIO AJIEKTPOCTATUYECKOTO MO, DKBUMIOTEHITHAIBHBIEC TTOBEPXHOCTH.

17. IIpOBOJTHUK B 3JIEKTPOCTATUYECKOM T0JIE. Y CJIOBUE PABHOBECHS 3apsI0B HA IPOBOIHUKE.
[ToBepxHOCTHAS IUIOTHOCTH 3apsiia. DIEKTPOCTATUIECKOE ToJIe B TII0CKOCTH. [loBenenne
MIPOBOJIHUKA BO BHEIIHEM 3JIEKTPOCTATUYECKOM TOJIE . DIEKTPOCTATHUECKAs 3aINTA.
DIIEeKTPOEMKOCTh YEAMHEHHOTO TPpoBOoAHUKA. [ToTeHnan 3apsikenHoro mapa. KonaeHncatopsl.

18. EMKOCTh KOHJIEHCATOPOB PA3INYHON reoMeTpuueckoil konpurypanuu. CoennHeHue
KOHJIeHCcaTopoB. CTaTudeckoe 1osie B BemiecTBe. JAudnekTpuku. MoeKyinbl TUIJIEKTPUKA KaK
ANEKTPUUECKUN TUTIOIIb.

19. DHeprust AUMOJIA BO BHEIIHEM SJIEKTPUUYECKOM TT0Jie. TUTIBI TUAJIEKTPUKOB, TTOBEICHNE
JUAJIEKTPUKOB BO BHEILIHEM 3JIeKTpruueckoM node. [lonsapuzanus ausnektpukon. Tumsl
nosisipusanuu. [lonspru30BaHHOCT.

20. [Inockuii KOHJIEHCATOP C TUAIEKTPUKOM. J(M3IeKTpruyeckast MpOHUIIAEMOCTh CPEIbI.
CBsi3aHHBIC U CTOPOHHUE 3aPSJIbI.

21. Bekrop snextpuyeckoro cMenieHus. Teopema ['aycca st BEKTOpa 3JIE€KTPUUECKOTO
CMEIICHUS.

22. O6beMHas TUIOTHOCTh YHEPTHH JIEKTPUUECKOTO MO B TUIIEKTPUKE. DHEPTUS
B3aUMOJICCTBUS DICKTPHUIECCKUX 3aPSII0B.

23. DHeprus 3apsyKeHHOTO MPOBOJIHUKA. DHEPIHs 3apsHKEHHOT0 KOHASHCaTopa. DHEPIHs
ANEKTPOCTATUUECKOTO 1Mojsi. OObeMHas TUIOTHOCTH YPHEPTUH IJIEKTPOCTATUIECKOTO OIS,

24. I1oCTOSIHHBIM 3JIEKTPUUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHMS TOKAa. BEKTOp MIOTHOCTH
tToka. 3akoH Oma B muddepennmnansaoit popme. ConmpoTuBIeHHE TPOBOIHUKOB. MOIITHOCTH TOKA.



25. 3akon JIxoyns - Jlenna B auddepenunansaoit hopme. YpaBHEHHE HETTPEPHIBHOCTH.
DNEeKTpOABMKYIIIAs CUIIA.

26. 3akon OMa B HHTETpaJIbHOU (popme (1711 HEOHOPOTHOTO ydacTKa 1enu). [IpaBuiia
Kupxroca 1i1st pa3BeTBICHHBIX LIENEH.

27. BzaumoperictBue TokoB. OnpeaeseHue eIMHUIIBI CHIIbI TOKA amIiepa.

28. Obmue cBeneHus 0 KojebaTeapbHBIX mporeccax. EquHbIi moaxo/ K KoieOaHusIM
pa3innuHoil pusndecko npupoabl. Kunematrnka rapMOHMYECKHX KoieOaHUM . AMIUIUTY/AA, KPyroBas
qacToTa, (pa3a rapMoHUYecKuX Konebanui. ['paduueckoe n3o0pakeHre TapMOHHUYECKUX KOJICOAHHIA
(BEeKTOpHBIE JUarpamMmbl). DHEPrusi rapMOHUYECKUX Kojebanuid. CiaoxeHne rapMOHUYECKUX
kosiebanuii. buenuns. @urypsr Jluccaxy. ['apmonndeckuii ananu3 (DPypbe-pasioxKeHue).

29. Untepdepennius BoaH. Ctosiune BoJIHBL. BoHOBO# nakeT. ['pymnmoBas CKOpoCTb.
DeMeHTH TapMOHMYECKOT0 aHayn3a B ontuke. Mutepdepennus ceera. KorepeHTHbIE BOJIHBIL.
YcnoBus uHTEp(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer nHTepdepeHIIMOHHOM KapTHHBI
OT JIByX UCTOYHHUKOB.

30. ®dusnuecKkuii CMBICI CIEKTPAIBLHOTO Pa3ioKeHus. Moy IMpOBaHHBIC KOJCOaHUSI.
Kitaccnuecknii rapmoHndeckuii ocuuuiATop. [IpyxuHabli MasTHUK. PU3NYECKUM MasTHUK.
Matrematuueckuit MassTHUK. CBOOOJHBIE TAPMOHUYECKHE KOJIEOaHHUS B DJIEKTPUUYECKOM
KoJ1e0aTeIIbHOM KOHTYpE.

31. KBanToBoe cocTrosiHUE. 3alaHne COCTOSIHUS MUKpodacTull. BonHoBas GyHKIuS U ee
cratuueckuid cmpici. [Ipuniun cyneprno3unuu. KBanToBble ypaBHEHUS ABMKEeHUA yacTull. OO1ee
ypaBuenue penunrepa. CranmonapHoe ypaBuenue lpenunrepa.

32. Onepatopsl GU3NIECKUX BeTHUNH. YacTHIIa B OTHOMEPHOM MPSIMOYTOIBHON
"MOTeHLIUATIBHOU siMe" ¢ OECKOHEYHO BHICOKMMH CTeHKaMH. J[BI>KeHHe CBOOOHON YaCTHUIIBL.
JInHEeNHbBI TapMOHUYECKUH OCLMILIATOP B KBAHTOBOM MexaHuKe. [IpoxoxkaeHne 4acTuIibl CKBO3b
NOTEeHLUaNbHBIN O0apbep. TyHHEIbHBIN AP DeKT.

33. Artowm. Ilnanerapuas mozaens aroma Pesepdopaa. [locrynarst bopa. ATom Boopoaa u
BOJIOPOJIONIOA00HBIE aTOMBI B KBAHTOBOM MeXaHuKe. KBaHTOBbIE unciia. DHEPreTHYECKHM CIIEKTP
BO10pO01I0A00HBIX aTroMoB. [llupuHa ypoBHel. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M AaTOMOB.
['mpomarnutHOe oTHOIIeHHE. CIIUH 3JIEKTPOHA.

34. CnuHOBOE KBAHTOBOE YHMCIIO. 3aKOHOMEPHOCTH B CIEKTpE aToMa Bogopoa. [IpuHiun
[Taynu. [lepuonuueckas cucrema anemeHnToB . . Menaeneesa.

35. Monekyna. MoHHas 1 koBaJieHTHas cBs3U. MoJsekyiia Bojopoaa. DHEpreTUUeCKuil CIeKTp
MOJIEKYII.

36. CtaTucTUYECKUH U TEPMOJIMHAMUYECKHUI METO/IbI HCCe0BaHusA. MaKkpOCKOUYECKHe
napameTpbl. BHyTpeHHss1 3Heprus. MonekynsipHO-KUHETHYEeCKass Teopus UIACAIbHBIX Ta30B
VYpaBHeHHE COCTOSHUS HIEATBHOTO Ta3a. DHEPreTUYECKOe 3HaU€HUE YHUBEPCAIbHON ra3oBoi
ITOCTOSIHHOM.

37. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUM HI€aIbHBIX TIa30B.
MonekynapHO-KMHETUUECKUI CMBICH TeMIlepaTypsl. CTaTUCTHUECKUE PACIIPENETICHUS. 3aKOH
MakcBesia Juist pacipeiesIeHNs MOJIEKYIT UEaJIbHOTO Ta3a 10 CKOPOCTSIM.

38. Pacnpenenenue bonpimana. Yucno creneneil cBo60AbI MOJIEKYIIbI. 3aKOH PAaBHOMEPHOT'O
pacnpeneseHns SHEPTUH 110 CTETEHSIM CBOOO bl MOJIEKYIIBI. TenI0eMKOCTb.

39. TennoeMKOCTs MHOTOAaTOMHBIX ra30B. HenocTaTOYHOCTD KIIaCCUUECKO TEOPUU
TerioeMKocTH. OcHOBBI TepMoArHaMUKU. [lepBoe Hayano TepmoauHamMuky. Pabora raza npu
U3MEHEHHHU ero oobema.

40. ITpumeHeHne NepBOro HavYaJla TEPMOJIMHAMUKY K u3omporeccaM. Kpyropoii nporuecc
(k). O6paTuMble M HEOOPATUMBIE TTPOIIECCHI.

41. Bropoe Hauano tepmoanHamuku. Lukn Kapro n ero KIIJI nins maeansHOro rasa.
TepmoauHaMudeckas QyHKIHS COCTOSIHUS (SHTPOIIHS).

42. ®usnueckuil cMpici sHTpornu. Popmyna bonsimana 1t sHTponu. CBOMCTBA
sHTponuH. CTaTUCTUYECKUM XapaKTep BTOPOro Hayajla TEpMOAMHAMHUKU. O COOTHOILIEHUH MOPsSAKa U
Oecriopsi/ika B IPUPOJIE.

43. TpeTrbe Hauan0 TEPMOAMHAMUKH. DJIEMEHTHI HEPABHOBECHOM TEPMOJIMHAMUKHU. SIBIEHUE
nepeHoca.



44. CpenHee 4YHCIIO CTOJKHOBEHHUH M CPEIHSS ITMHA CBOOOTHOTO TIpoOera MOJIEKYII.
TennomnpoBonnocts. JJuddys3us Buyrpennee Tpenue (BsizkocTs). Koaddumments: nepenoca.

45. CepxnpoBoauMocTb. KyrnepoBckoe criapuBaHne Kak HEOOXOIMMOE YCIOBHE
CBEpXNpOoBOANMOCTH. KynoHOBCKOE OTTalIKUBaHue U (POHOHHOE NPUTHKEHHE. CBEPXIIPOBOJHUKH
IIEPBOrO U BTOPOTr'O poJa.

46. BricokoTemrieparypHasi CBEpXIpoBoaAuUMOocTh. Maraetuku. Teopust peppomarseTusma.
Homennas ctpykrypa. Iletns rucrepesuca. @eppuThl.

47. ®u3uka noJyNnpoBOJHUKOB. DJIEMEHTHI 30HHON TEOPUU KPUCTAIIJIOB. 30HHAs CTPYKTYypa
JHEPreTUYECKOro CIEKTPA IIEKTPOHOB.

48. MeTasuibl, TUIEKTPUKU U TTOIYIIPOBOAHUKH 110 30HHOH Teopun. CoOcTBEeHHAS
IIPOBOAMMOCTb TIOJIYIIPOBOAHUKOB. [IpuMecHas mpoBoAMMOCTS OJIYIIPOBOJAHUKOB. P-n nepexon.

49. ®oTonpoBOIUMOCTD MOJIYIIPOBOIHUKOB. JIFoMUHECIIEHIINMA TBEPAbIX Tel. KoHTakT
3JIEKTPOHHOTO U JIIPOYHOT'0 MOIYIPOBOAHUKOB (p-n nepexon)Cucrema 3apsupkeHHbIX YacTHUlL.
CoBpemenHas (uznyeckas KapTuHa Mupa. YacTuisl 1 anTHyacTuiel. KBapku.

4.3.2.6. IlpumepHblii IepedyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He mmanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHHU

B mpomecce ocBoenust pucummuidHbl  "®du3uka"  HUCHOMB3YIOTCS METOABI  OOYYEHHS,
CIOCOOCTBYIOLIUE OOECIEUEHHUIO TOJOKHUTEILHOTO MOTHBAIIMIOHHOTO HACTPOSl CTYACHTOB Ha
u3ydeHne ydyeOHOro martepuana, (GopMupoBaHHE YMEHUI HAaXOAWTh M MPUMEHSITh WHPOPMALHUIO B
ob0nactu (U3MKHM I YCIEHIHOTO OCBOEHUS NMpo(eccHOHAIbHO OPUEHTUPOBAHHBIX IUCHUILUIMH H
00BeKTOB  Oymymieli  mpodeccHOHAbHON  JCSTeIHbHOCTH: NpoOJEMHOTO  HM3JIOXKEHHS,
npo(ecCHOHANBPHOTO KOHTEKCTa, YIPaBIECHUS CcaMoCTosTenbHOM pabotoi. Ilpu mnpoBegenun
NPAaKTUYECKUX  3aHATHH  TPOMCXOOUT  OOCYXKIEHHE PpasIUYHbIX MPOOJIEMHBIX  CHTYaluH,
IpenoaaBaTesb MOAPOOHO OOBICHAET BCE IIard perieHus (U3NYecKor 3amaud. 3aTeM CTYIEHTHI
CaMOCTOSITENIFHO BBITIOJHAIOT aHAJIOTHYHBIC 3a7aHus. Bo Bpemst BBIMOIHEHUS JIaOOpaTOPHBIX padoT
(bopMUPYIOTCS KOJIIEKTUBBI U3 2-3 CTYACHTOB /JIsl BBIMOJIHEHHS UCCIIEI0BATENbCKUX PAbOT MO OTHOM
TEMaTHUKEe, TEM CaMbIM (DOPMHUPYETCS TOTOBHOCTh M CIIOCOOHOCTH 00yYaromuXcst K padoTe B MajbIX
TBOPUYECKUX TPYIITIaX.

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIEero KOHTPOJIA YCIIeBAeMOCTH,

HpOMe)KyTO‘-IHOﬁ aTreCcTalum 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
q)OHI[BI OLICHOYHLIX MaTCpHUaJIOB (Cpe)lCTB) MPUBCACHLI B IIPHUJIOKCHHUU.

7. YueOHO-MeTOAMYecKOe U HH(POPMAITMOHHOE o0ecnieyeHne JUCHMIIMHBI.

7.1. OcHOBHAas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE
1. ODnenaues, M. b. Teopernueckue ocHoBsl pusuku / M. b. Dnenaues. — Mocksa, MxeBck
: UHctutyr KOommblOTEpHBIX HccaenoBaHui, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.html
2. Imutpuena, E. Y. ®uzuka : yuednoe nocodue / E. . Jimutpuena. — 2-e uza. — CaparoB
A IIm DOp Memma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822 html
3. MonekynsapHast ¢pu3MKa 1 OCHOBBI TEPMOAMHAMUKH : yueOHOoe mocobue / coctaButenu O.
M. AnpikoBa. — MockBa : Ai  Ilm  Ap Memma, 2022. — 222 c. -
https://www.iprbookshop.ru/116365.html

7.2. lonoJIHUTEJIbHAS Y4eOHO-MeTOAUYeCKAasi JIUTEPATypPa M0 AUCHUILINHE
1. bonnmapeBa, C. A. ®usuka. OnextpomarHetusMm. JlaGoparopHas pabGora Ne 2-15
«M3mepenne cunbel Amnepa, AEHCTBYIOIIEH Ha NPOBOJHHUK C TOKOM B MArHUTHOM IIOJIE»



nabopatopHas padota / C. A. bonmgapeBa. — Mocksa : U3narensckuii lom MUCuC, 2021. — 21 c.
- https://www.iprbookshop.ru/116976.html

2. bonmapeBa, C. A. ®usmka. DnekTpoMarHeTusMm. JlaGoparopHas pabora Ne 2-02
«I3MepeHne COMpPOTHBICHHWI METOAOM MOCTa YUTCTOHA» : JiabopatopHas pabora / C. A.
bonmapeBa. — MockBa : Wzmarensckuit  Jlom MUCuC, 2021. — 20 c. -
https://www.iprbookshop.ru/116974.html

3. [lepmunos, A. B. O6mas ¢usuka. 3amauu ¢ pemeHusiMu : 3anadauk / A. B. Ilepmunos, O.
A. bapxoB. — CaparoB : By3oBckoe o0pa3zoBanme, 2020. — 725 c. -
https://www.iprbookshop.ru/95156.html

4. Nernad A.A., SABopckuii .M. Kypc ¢usuku (B 3-x T.): yueOHOE TocoOue it BTY30B. - M.:
Bricmasg mxona, 1977. - 157 3k3.

5. Bonbkenmreitn B.C. COopHuk 3ama4d mo obmemy Kypcy ¢usukd. - M.: Beicmas mikona,
1973-2007. -200 7k3.

6. An A.®. O6muit kype puszuku. Ouznyeckre OCHOBBI MEXaHUKH: KOHCTIEKT JeKiuii / A.D.
An, A.B. Camoxun. — Mypowm: UIILL MU Bal'V, 2005. - 87 c. - 110 sk3.

7. AH A.®. OcHOBBI KJIaCCHYECKOH AJIEKTPOJMHAMUKHU: yueOHoe nocobue [I'pud] / A.@. An,
A.B. CamoxuH. - Mypom: UITLL MU Bal'V, 2007. - 192 c. - 175 3k3.

8. Anx A.®. OOmmit kypc ¢usuku. Du3ndeckne OCHOBBI KOJIEOATEIHHBIX M BOJHOBBIX
nporeccoB: KOHCeKT Jiekuuii / A.D. An, A.B. Camoxun. — Mypom: UIILL MU Bal'V, 2007. - 136 c.
- 70 9k3.

9. Marpgees II.H. O6muii kypc ¢usuku. KBantoBas u sipepHast ¢u3nKa: KOHCIEKT JEKIUH /
[II.H. Marzees, B.A. Hnsruna. - Mypom: UTIL MU Bal'V, 2008. - 133 ¢c. - 40 3xk3.

10. OcHOBBI KIJIACCHYECKOW TEOpUU OJICKTPOMArHeTM3Ma: METOAMYECKHE YKa3aHHus K
MPAKTUYCCKAM 3aHATHSAM 10 JUCHHILTHHE «DH3uKa» JUIsl CTYICHTOB 00pa30BaTEIbHBIX IMPOTPAMM
01.03.02 Ilpuknagnas matematuka u uHpopmatuka; 10.03.01 MudopmanmonHas 06e301MacHOCTS;
11.03.01 Pamgmorexnuka; 12.03.01 ITpubopoctpoernue / coct. AH A.D. [DNeKTpOHHBI pecypc]. —
OnekTpoH. TekcToBblie aaH. (0,74 M0). — Mypom: MU (punuan) Bal'y, 2015. - 100 sk3.

11. Konebanusi u BOJHBI: METOJ. YKa3aHUs K MPAKTHYECKUM 3aHATHSAM 10 Kypcey "OOmas
¢uzuka"; coct. A.®d. An // Mypom: UIIL] MU Bnal'V, 2008. - 50 c. - 100 sk3.

12. KonebarenpHbIE W BOJTHOBBIC MPOILIECCHI: METO/. YKa3aHUs K J1aOOpaTOpHBIM paboTam 1o
Kypcy "Ob6mas ¢uzuka"; coct. A.®d. An, P.A. IlIteixos // Mypom: UIILL MU Bal'V, 2008. - 62 c. -
100 7k3.

13. OcHOBBI MONEKYISIPHONH (PU3UKU U TEPMOJWHAMUKU: METOJ. YKa3aHHs K MPAKTUYECKUM
3aHATHSM TO JucuuIuIMHE "®usuka" i CTyAEHTOB 00pa30BaTENbHBIX MPOTpaMM TEXHHUYECKOTO
npoduist; coct. A.D. An // Mypom: UIILI MU Bal'Y, 2010. - 47 c. - 50 sk3.

14. KBantoBas u siaepHas (U3WKA: METOJA. YKa3aHHWs K MPAKTHYCCKUM 3aHSITHIM I10
mucruriiae  "®dusuka" JUIs CTYIEHTOB TEXHUYECKHX HaIpaBlIeHWH MOAroToBKH; cocT. M.H.
PooxxoBa / Mypowm: UL MU Bal'Y, 2012. - 44 c. - 60 k3.

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHiA, MCIOJIb3yEeMbIX NPHU
OCYIIIeCTBJIEHHMH 00Pa30BaTeJILHOIO MPolecca Mo TUCHUILIHHE, BKIIYast
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  mpolecce  HUCHONB3YIOTCS  MH(MOPMAIMOHHBIE  TEXHOJIOTUH,
peann3oBaHHBIE Ha  OCHOBE  HMH(OPMALMOHHO-00pa30BaTENbHOTO  IMOpTajla  MHCTHTYTa
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH UHCTUTYTA:

- IpeI0CTaBIEeHNE y4eOHO-METOJMYECKHX MAaTEPHAIOB B AJIEKTPOHHOM BU/IE;

- B3aWMOJICHCTBHE YYaCTHHKOB 00pa30BaTENLHOTO TIpoIecca depe3 JIOKATBHYI0 CeTh
uHcTUTyTa U HTEpHET;

- TIPEZIOCTAaBIICHUE CBEICHUH O pe3yibTaTax y4eOHOW JEATEIEHOCTH B DJIEKTPOHHOM JIMYHOM
KaOWHEeTe 00yJaroIIerocs.

WHdopMalMoHHbIE CIPABOYHBIE CHCTEMBI:

https://www.iprbookshop.ru

[IporpamMmmMHoe obecrieueHue:



7-Zip (GNU LGPL)

Mozilla Firefox (MPL)

Free Commander XE (JIuniensnonnoe cornamenue FreeCommander)
Adobe Reader XI (O6mue ycnoBust HCrob3oBaHus mpoaykToB Adobe)

7.4. Ilepeyennb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS IUCIUILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MaTepI/IaJILHO-TeXHI/I‘IeCKOG obdecneyeHue JUCHHUITIJIMHBI
JlexuMoHHas ayaguTOpUs
Okpan HacteHHbId Goldview; mpoektop Acer X128H DLP Projector; mepcoHanbHBIHI
KoMmmbtoTep - 1 mrt.; kononku Genius -1 mwr. Jloctyn k cetu IHTEepHET.

Jlaboparopus puzmku

JlaboparopHast ycranoBka «IIpubop OOepOeka»- 2 mrT.; mabopaTopHas YyCTaHOBKA
«Du3nyueckuii MasTHHUK»-2 IIT.; J1abopaTopHas YCTaHOBKAa «DJEKTPUUECTBO M MAarHeTU3M»,
YCTaHOBKA JIJIsl OTIPEICIICHUS CHIIBI TPEHUS B OIOpe; TPUPUIISIPHBIC TIOJIBECHI -21IT.; HAOOPHI TPY30B;
IITAHTECHIIUPKYJIM; MHUKPOMETpPbI; YCTaHOBKA ISl U3MEPEHUSI CONMPOTUBICHUN METOJOM MOCTHKA;
YCTaHOBKA JJII U3MEPECHHSI EMKOCTH KOHJICHCATOPOB; JJIEKTPOU3MEPUTEIBHBIC MPUOOPHI; PEOCTATHI,
OJIOKM THUTaHUS; TAHT€HCTaJlbBAHOMETPHI, CEKYHIOMEPBI; KOMIUIEKT METOJUYECKHX YKa3aHMWIi;
JIEKTpOHHBIE MeTonudeckue ykasanus; [IK-1 mr., sxkpan moomneHbi Classic Solution Premier
Vela Express, Buaeonpekrop SANYO PDG-DSU20 (nepenocHnoit), Hoyroyk ASUS (mepeHocHOi).
Hocrtyn k cern VIHTEpHET.

Jlaboparopusi MEXaHHKH, SJICKTPHUECTBA H IJICKTPOMArHETU3MA

Jlaboparopuass ycranoBka «IIpuGop OO6epbexa»- 2 1mr.; madopaTopHas YCTaHOBKa
«Du3uYecKuii MasSTHHUK»-2 IIT.; J1abopaTopHas yCTaHOBKA «DJEKTPHYECTBO M MarHETU3M»,
YCTAHOBKA Ui OIPENEJICHUS] CHUJIbl TPEHHS B OIOpE; TPUQPHISAPHBIA TOJBEC, HAOOPHI TPY30B;
MITAHTCHITUPKYITH, MHUKPOMETPBI; YCTAaHOBKA JUIS U3MEPCHHsI CONMPOTUBJICHHA METOJOM MOCTHKA,
yCTaHOBKA I HM3MEPEeHHUs  E€MKOCTH  KOHJEHCATOPOB;  MOCT  IOCTOSHHOTO  TOKa,
JJIEKTPOM3MEPHUTEIbHBIC  MPUOOPBI;  PEOCTAThl; OJIOKM THTAHWS, TAHTCHCTAJIbBAHOMETPHI,
CEKYHJIOMEPBI; KOMIUIEKT METOAMYECKUX YKa3aHUM; AIeKTpOHHbIe MeTonnyeckue ykazanus; [1K-1
mT., 3kpaH mMoOunbpHbI Classic Solution Premier Vela Express, Buneonpexkrop SANYO PDG-
DSU20 (nepenocnoit), Hoyroyk ASUS (mepenocHoit). Jloctyn k cetu MHTEpHET.

JIaGoparopus ¢puznuku

I'enepatopsl ['3-33; ocummiorpag C1-5; mupomeTp onTUYECKU; KaMEpPTOH; NPYKMHHBIN
MasiTHUK; HaOOpbl I'Py30B; YCTaHOBKA JJIs MOJYYEHMs CTOSUMX BOJH; MarasMH €MKOCTEW; jlamra
TICIOIIET0  pa3psna; METaJUIOTPaPUIECKUl  MHUKPOCKOTI; MUKPO(OH;  JTUHAMUK;
AJIEKTPOU3MEPUTENIbHBIE MPUOOPBI;  MPOEKIMOHHBIE ammaparbl; (OTOAIEMEHT; OJOKH NMUTaHMUS;
AIIEKTPOU3MEPUTEIbHBIE TIPUOOPHI; peocTaThl; HaOOp AUQPPAKIMOHHBIX PELIETOK; CBETO(PUIBTPHI;
KOMIUIEKT METOJAMYECKUX YKa3aHUN; HIIEKTPOHHbIE METOJUYECKUE YKa3aHMS; HATJSAHbIE TOCOOUS;
[TK-1 mT., 3xpan moomnbpHBIA Classic Solution Premier Vela Express; suneonpexrop SANYO PDG-
DSU20 (nepenocHoii), HoytOyk ASUS (mepenocnoit). loctym k cetu MHTEpHET.

JIaGoparopust KosebaHuil U BOJIH, ONTUKH

I'enepatopsl ['3-33; ocummiorpad C1-5; mupomeTp onTUYECKUi; KaMepTOH; NPYKMHHBIN
MasiTHUK;,; HaOOpBl I'Py30B; YCTaHOBKA I IOJIyUYEHHs CTOSYMX BOJIH; MarasuH €MKOCTeH; Jiamma
TJICIOMIET0 pas3psiia;  MeTauiorpaduyeckuil MHUKPOCKON;  MHUKpPO(OH; IMHAMUK; DSJIEKTPO-
U3MEpUTENIbHBIE TPHOOPHI; MPOEKIMOHHbIE anmapaTsl;  (OoTo’neMeHT; OJOKM NHUTaHHS;
AIIEKTPOU3MEPUTETIbHBIE TIPUOOPHI; peocTaThl; Ha0Op AMPPAKIMOHHBIX PELIETOK; CBETO(QUIIBTPHI;
KOMIUIEKT METOJMYECKHX YKa3aHUN; HIIEKTPOHHbIE METOJUYECKUE YKa3aHMS; HATJSIHbIE ITOCOOUS;



[TK-1 m., sxpan moOmibpHBI Classic Solution Premier Vela Express, Buneonpektop SANYO PDG-
DSU20 (nepenocHoii), HoyTOyk ASUS (meperocHoit). Jloctym k cetu MHTEpHET.

Jlaboparopus puzmku

JlaboparopHasi ycraHoBKa «lccienoBaHue ra3opaspsiIHOTO CYETYMKA»; YCTAHOBKA JUIs
UCCIICIOBAaHUS  XaPaKTEPUCTUK  (OTOPE3UCTOPA; CIEKTPOCKON; IPOCCEIbHO-PTYTHAS JIAMIIA;
ra3opaspsaHble TPYOKH; BBICOKOBOJIbTHBIA HHIYKTOp; cTmiockon CJIII-1; nazep, onTuueckas
CKaMbs; HaOOp IU(PAKIMOHHBIX PEIIETOK; cyeTyuk [ elrepa-Mriomuiepa; CUETYHK-CEKYHIOMED;
AJIEKTPOU3MEPHUTENIBHBIC MPHUOOPBI; TEPMOCTAThl; OJOKH IMUTAHUS;, PEOCTAThI, MUKpPOCKON Mup;
MaHOMETPBI; MEpHBIEC CTaKaHbl; HACOCBI; BECHl TEXHHUYECKHE; HA0Op pPa3HOBECOB; JIOTOMETD;
CEKYHJIOMEpbI; Mara3uH €MKOCTCH; MarasuH COINPOTHBIICHWH; TepMmonapa; OaIOHbBI; KOMIUICKT
METOAMYECKUX YKa3aHWii; 3JIEKTPOHHBIE METOAMYECKHE YKa3aHWs; HarJsaHble MOcoOus, dKpaH
moOmipHBI Classic Solution Premier Vela Express; Bumeompoektop SANYO PDG-DSU20
(nepenocHoil); HoyTOyk ASUS (nepenocHoit). loctyn k cetu MHTEpHET.

Jlaboparopus (U3HKH TBEPAOTO TEJIA U aTOMA, MOJICKYISPHON QU3HKHU

JlaGoparopHass ycraHoBka «lccienoBanue ra3opa3psIHOTO CUETUYHMKA»; YCTaHOBKa IS
UCCIICIOBAaHUS ~ XapPaKTEPUCTUK (OTOPE3UCTOPa; CHEKTPOCKOI; JIPOCCETBHO-PTYyTHAS JIAMIIA;
ra3opaspsHble TPYOKH; BBICOKOBOJBTHBIN HHIyKTOp; cTuiockon CJIII-1; mazep, ontuueckas
CKambsi; HaOOp MU(PAKIMOHHBIX PEIIEeTOK; cyeTyuk [ elrepa-Mromiepa; CUETYHK-CEKYHIOMED;
ANEKTPOU3MEPUTENbHBIE MPUOOPHI; TEPMOCTATHI; OJIOKM MUTAHUS; PEOCTaThl; MUKpPOCKON Mup;
MaHOMETPBI; MEPHBIE CTaKaHbl; HACOCBHI, BECHl TEXHUYECKHE; HA0Op pPa3HOBECOB; JIOTOMETP;
CEKYHJIOMEpBI; Mara3uH eMKOCTEW; Mara3uH COINPOTUBICHUI; TepMomapa; OallJIOHbI; KOMILIEKT
METOAMYECKHX YKa3aHWiA; DJIEKTPOHHBIE METOAMYECKHE YKa3aHWs; HarJSIHBIE MOCOOWs, dKpaH
moOubHbI Classic Solution Premier Vela Express; Bugeompoektrop SANYO PDG-DSU20
(nepenocuoit);HoyTOyk ASUS (nepenocHoit). octyn k cetu Uutepuer

9. MCTOHI/I‘ICCKI/IC YKa3aHud 110 OCBOCHUIO JTUCHMILIMHDBI

JUis yCHEemHOro OCBOEHHMS TEOPETHYECKOro MaTepuana OOydyaroUIuilcs: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIONOJIHUTEIBHOU JIMTEPATyphl; YTOUHSET y MpEnoaBaTes,
KAaKUM JIONOJHUTENIbHBIM IOCOOUSM CIEIyeT OTAaTh IMpPEANOouTEeHUE; BEAET KOHCHEKT JEeKIUH U
npopabaThIBaeT JIEKLIMOHHBIM MaTepHall, MoJib3ysCh KaK KOHCIIEKTOM, TaK U y4eOHBIMU OCOOUSIMH.

Ha mnpaktuueckux 3aHATUAX IPOWIECHHBIM TEOPETUYECKHA MaTepuan MOAKPEIUIIEeTCs
pEeLIeHnEM 3aa4 [0 OCHOBHBIM TEMaM JHUCLUIUIMHBI. 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHOM KJIacce,
UCIONIB3YSl  CIleuanbHOE IMporpaMMHoe oOecredenue. Kaxnoil mnoarpynme oOydaromuxcs
IpenoJiaBaTesb BbIJACT 3aj4ady, CBS3aHHYIO C pa3pabOTKON W NporpaMMHON peanu3anuen
aIropuTMOB 00paboTKM MHPOopManuu. B KoHIle 3aHATHSA 00y4arouiie JEMOHCTPUPYIOT MOJIyYE€HHbIE
pe3ysabTaThl MPENOoIaBaTeNI0 U MPH HEOOXOAUMOCTH JI€Nal0T padoTy HaJl OIIMOKaAMH.

Jlo BbIMIOJIHEHUSI JTAOOPATOPHBIX PabOT OOyYarOUIWIiCS M3y4aeT COOTBETCTBYIOUIMI pas3jaen
teopuu. Ilepen 3aHsATHEM CTyIEHT 3HAKOMUTCS C ONKCAHHEM 3aJaHMN JJIS BBINOJHEHHUsS paloThl,
BHUMATEIILHO M3y4yaeT COJIepKaHUE U TOPSIOK MpOBeaeHUs TabopaTopHOU paboThl. JlabopartopHas
paboTa mpoBOJATCS B KOMIIBIOTEPHOM Kitacce. OOydaroliyecs BhIMOIHAIOT HHANBUYATbHYIO 331a4y
KOMIIBIOTEPHOT'O MOJIEJIMPOBaHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHyl padoTy.
[TosryueHHBIE pe3yibTaThl MCCIENOBAaHUM CBOAATCA B OTYET M 3alMUIAIOTCS O TPAJUIIMOHHOU
METOJMKE B KJjacce Ha CIenylolmeM JTadopaTopHOM 3aHATHU. HeoOXoauMmblii TEOpeTHYEeCKUi
MaTepHal, WHAUBUIYyalbHOE 3aJlaHKe, IIaru BBINOJHEHHs Ja0opaTopHOil paboThl W TpeboBaHHE K
OTYETYy TMPHUBEACHBI B METOAUWYECKHX YKa3aHMSIX, pPa3MEIIEHHbIX Ha HWHPOPMAIMOHHO-
00pa3oBaTeIbHOM NIOPTAajle HHCTUTYTA.

CamocrosiTenbHasi paboTa OKa3blBa€T Ba)XXHOE BIUSHUE HAa (OPMHUPOBAHHE JMYHOCTH
OyAyIIero CrnenuanucTa, OHa INIAHUPYETCsl 00yJaroImuMces camocToaTenbHo. Kaxapiil ooydatomnuiics
CaMOCTOSITENIbHO OTpeAeIsieT PeKUM CBOeH padoThl U Mepy TpyJa, 3aTpayuBaeMoOro Ha OBJIAZICHHE
y4eOHbIM CO/Iep)KaHUEM JUCHUILIUHBL. OH BBINOJHSIET BHEAYAUTOPHYIO paboOTy W H3yueHHe
pa3/iesioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JUYHOMY HHAMBUAYAIbHOMY IUIaHY, B
3aBUCUMOCTH OT €0 IIOJrOTOBKHU, BPEMEHHU U IPYTUX YCIOBUH.



dopma 3aKITIOYUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTrTecTaluu — 3K3aMeH. [[ns
IPOBEICHUS MPOMEKYTOUHOM aTTecTally MO AUCHUILIUHE pa3paboTaHbl (HOH/ OLEHOYHBIX CPEACTB
u OalsIbHO-pEHTHHIOBasl CHUCTEMa OICHKHM Y4eOHOM JesTenbHOCTH CTyAeHTOB. OlleHKa II0
JUCHUIIIIMHE BBICTABJISICTCA B HH(bOpMaHHOHHOﬁ CUCTEMEC U HOCHUT I/IHTerPIpOBaHHbIﬁ XapakTep,
YUUTBHIBAIOIIMMA pe3y/bTaThl OLICHUBAHUS YYacTHUs CTYACHTOB B ayIUTOPHBIX 3aHATHUSAX, KaUeCcTBa U
CBOCBPCMCHHOCTH BbIIIOJIHCHHUA Bal[aHI/Iﬁ B XOAC MU3YUYCHUSA JUCHUIUIMHBI U HpOMe)ICYTOqHOﬁ
aTTeCTallUU.



[Iporpamma cocrtaBieHa B cooTBercTBUM ¢ TpeboBanmsmMu PI'OC BO mo HampaBiieHHIO
15.03.05 Koncmpyxkmopcko-mexnonozuieckoe obecnederue MawuHoOCmpoumenbHblx npou3e00cme u
npoUI0 NOATOTOBKU L{ughposvie mexnonocuu 8 mauwiunocmpoenuu
Pabouyro nporpammy cocraBui k.m.H. Lllmvikoe Poman Anexcanoposuu

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 18 ot 18.03.2026 ropa.
3aBenytomuii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M O700peHa Ha 3aceJaHMU Y4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 6 ot 12.05.2026 rona.
[Ipencenarens komuccuun MCO Kanunuuenxo M.B
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
duznka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4.
1)
2)
3)
4)

5.

0 JTUCHUIIJIUHC
[Tepemenienue — 3To:
JIUHUS, IO KOTOPOM JIBUTalI0Ch TEJO
BEKTOp, IPOBEICHHBIN U3 HAYAJIBHOTO TOJIOKCHUS T€JIa B KOHEYHOE
JUTMHA TPAKTOPHUH, IO KOTOPOM JIBUTAJIOCh TEJIO

BekTop MrHOBEHHOM CKOPOCTH HAIIPABIIEH I10:
KacaTebHON K TPAEKTOPUH IBHYKEHUS
MIEPEMEILICHUIO TOYKH

pannycy KpUBU3HBI TPAEKTOPHUHU

BekTop cpenHel CKOpOCTH HalpasJileH I10:
KAcaTeJIbHOM K TPACKTOPHUH JIBUKECHUS
NEPEMELIEHUIO TOYKU

panuycy KpUBU3HBI TPACKTOPUHU

CKopocTh U3MEHEHHUS BEKTOPA UMITyJIbCAa MaTepUaIbHOW TOUKU BO BPEMEHHU paBHa:
U3MEHEHHIO KNHETHYECKON SHEPTUU TOUKH

cuJe, NEUCTBYIOIIEH Ha TOUKY

CKOpPOCTHU TOYKH

YCKOPEHHUIO TOYKHU

Teno GpomreHo co ckopocThio 10 M/c Mo yriaoM TpUAIaTh TpaaycoB K ropu3oHTty. He

YUUTBIBasi CONIPOTUBIIEHUS BO3/1yXa, OIIPEIEIUTh BEIMUMHY CKOPOCTH Tena yepes 0,5 ¢ mocne Havana
IBWKEHHUs. [IpUHATH g paBHBIM E€CATH METpaM Ha CEKYHy B KBaJpare:

1)
2)
3)
4)

6.
Ha3bIBACTCS:

1)

2)

3)

7.
YCKOpEHHE:
1)
2)
3)
4)

5

8,65
17,3
1,73

COBOKyHHOCTB CUCTEMbI KOOPAWHAT M 4YaCOB, XECTKO CBA3AHHBLIX C TCJIOM OTCYUCTA,

WHEPLUUAIbHON CUCTEMON OTCYETA
MEXAHUUYECKON CUCTEMOM
CHUCTEMOH OTCUeTa

Ecimm JacTuia paBHOMEPHO [JABHIKCTCA IO OKPYXHOCTH, TO €€ TaHTCHIUAJIIBHOC

YBCINYNBACTCA
YMCHBIIACTCA
HEC U3MCHSCTCA
paBHO HYIJIO

OO011ee pacnpenesieHue 6a/JI0B TEKYIIET0 KOHTPOJISA MO BUAAM YU4eOHBIX padoT 1Jisl CTY/IeHTOB

PeiituHr-koHTpOIH | BOIIPOCHI, TECTOBBIE 3a/IaHUS 15

PeliTuHr-KOHTpONIH 2 BOIIPOCHI, TECTOBBIE 3a1aHUs 15




Peittunr-xoHTpOIH 3 BOIIPOCHI, TECTOBBIE 3a1aHUS 15
[Tocemenne 3ansaTHiA 5
CTYJICHTOM

JlononHUTEbHBIE OATLIBI 5
(6onychI)

BrinosiHeHue ceMecTpoBoro

IJIaHa CAaMOCTOSITEIbHOM 5
paboThI

2. IIpomeskyTOUYHASI ATTECTAIMS 1O IUCIUTIHHE
Ilepeyenb BOpPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOH (pu
HAJINYMH)

Bormpocs! k 3k3aMeRy.

Mexanuka

1) B 4ém pa3Huia Mexly KHHEMaTUKOW U JUHAMUKON?

2) Chopmynupyiite Tpu 3akoHa HproTOHA M TpUBEUTE IPUMEPBI UX TPUMEHEHHSL.

3) Uro takoe umnyisc Tena? Kak popmynupyercs 3aKOH COXpaHEHUsI UMITyJibca?

4) Kak cBsizaHbl paboTa, SHEprust U MOLUTHOCTb B MEXaHUKE?

5) OOBsicHUTE YCIIOBHS paBHOBECHUS TBEPAOTO Tena (MOMEHTHI CHII).

6) Uro Takoe MexaHudeckue KoseOanHus? BbiBeaure Qopmynly mnepuoaa MNpy>KUHHOTO
MasiTHUKA.

7) Kak onuchIBalOTCsl BOJHBI C TOYKU 3peHHs Gu3uku? Yem oTiIMyaroTcsl MpOJOJbHBIE U
MOTIEPEYHbIE BOJIHBI?

8) MounekynspHas pU3MKa U TEPMOAMHAMUKA

9) KakoBbl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOI Teopun?

10) Kax BeiBoguTcst ocHoBHOe ypaBHeHue MKT uneanbHoro raza?

11) Chopmynupyiite nepBblii 1 BTOPOW 3aKOHBI TEPMOIUHAMUKH.

12) Uto Takoe KIIJ[ TeroBoit mamuuet? [Touemy on He MoxeT ObITh paBeH 100%?

13) Yem oTiinuaeTcs U30TEPMUYECKHUM MPOIECC OT aIuadaTHIECKOTO?

14) Kak o6bscHseTcs OpOyHOBCKOE IBUKEHUE?

DneKTpoAuHAMUKA

15) B uém cytb 3akoHa Kynona? Kak 3aBucuT cuia B3auMOAEHCTBHS OT Cpe/ibl?

16)YTo Takoe HaNpsKEHHOCTh U MOTEHINAI AJIEKTPUUYECKOTO MOJIs?

17) O6bscHUTE MPUHLUI CYTIEPIIO3ULIUY JUIS STEKTPHUUECKUX MOJIEH.

18) Kak pabotaet kongeHcarop? OT 4ero 3aBUCUT €ro EMKOCTh?

19) Chopmynupyiite 3akon OMa A1l TOTHOM LIETH.

20) Yto Takoe cuna Ammnepa u cuna Jlopenua? I'ie oHu IpUMEHSIOTCS?

21) Kak Boznukaer 9/1C nnaykuuu? Chopmynupyiire 3akon dapanes.

22) YeM OTIMYAIOTCS IEPEMEHHBIN U MOCTOSHHBIN TOK?

OnTuka

23)Kakue 3aK0HBbI JIEKAT B OCHOBE F€OMETPUUECKON ONTUKU?

24) Kak paboTtaer nun3a? BeiBeaure popmMyity TOHKOM JTHH3BI.

25) B uém cyTb aBnenus uatepdepeniuu ceera? [lpusenure npumMepsl.

26) Uto Takoe nudpakuus cBera? Kak oHa 00BSICHACTCS C TOUKHU 3PSHHS BOJTHOBOM Teopuu?

27) Ilouemy Hebo ronybdoe, a 3akat KpacHbIi? (OOBSCHUTE HA OCHOBE paccesHUs CBETA.)

KBanToBas ¢uznka

28) B uém 3axmouaercs sBiaeHue porodrpdexra? Kak ero oobsicaun IUHITEHH?

29) Uro Takoe KOPITyCKYJISIPHO-BOJIHOBOU Ayanu3m?

30) Kak ycrpoena mojens atoma mo bopy?

31) Yro Takoe sHepreTH4ecKre YpoBHHU JIEKTPOHOB B aTome?

SAnepnas pusuka



32) KakoB coctaB aToMHOTO sijipa? UTo Takoe H30TOIBI?
33) Yro Takoe paauoakTUBHOCTH? BUIbI palnOaKTUBHBIX U3IydeHHi (a, B, 7).
34) Kak onpenensieTcst 23Heprus cBsi3u sapa? [louemy oHa Bo3HUKaeT?
35) B uém cyrth nennoil smepHoit peakiuu? Kak ona ucnons3yercas B ADC u aToMHOMI

oomoOe?

CoBpemennas (puzuka

36) Kakue pyHmameHTaapHbIC B3aMMOJICHCTBHS CYIIECTBYIOT B Ipupoe? Kak oHM CBs3aHBI C
du3nUecKUMHU 3aKOHAMU?

MeToauuyecKue MaTepHuaJbl, XapaKTCPU3YIOIIME NNPOUHCAYPLI OLICHUBAHUA

Ha ocHOBe THUTIOBBIX 3aJaHWii MpemnojaBatesieM (OPMHUPYIOTCS KOHTPOJIBHBIC 3aJaHUs IS
CTYJICHTOB: TeopeTudyeckuii Bompoc (0mok 1), 5 3amanumit B TecroBoii ¢gopme (00K 2) M 3amaua,

TpeOyromast pa3BepHyTroro pemienus (O1ok 3).

Pe3yHBTaTOM BBINIOJIHCHUA 3aJaHUuA SABJIISICTCA

MPOLEHT MPaBUJIbHBIX OTBeTOB. C y4eTOM HMHIUBUIYaJbHOTO CEMECTPOBOTO pPEWTHHIa CTYyIEHTa
(dopmupyeTcs SK3aMEHAIIMOHHAS OL[CHKA.

MakcumanbHas cymma 0ajuioB, Habupaemast CTyIeHTOM 1o AucuuiinHe pasHa 100.

HEKOTOpbIEe MPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUATIOM
c(OpMHPOBAHBI HEAOCTATOUYHO, BCE
MPElyCMOTPEHHBIE TPOTPAMMOIL
o0y4yeHus yueOHbIe 3aaHUs
BBITITOJIHEHBI, KAYE€CTBO BBIITOJIHCHU A
HU OZIHOTO U3 HUX HE OLIEHEHO
MHUHHUMAJIbHBIM YHCJIIOM 6aJ'IJ'IOB,
HCEKOTOPBIC BU/IbL SaI[aHI/II\/'I
BBINOJIHEHBI C OIINOKaMU

Ouenka | OieHka o mKaie O6ocHOBanue Yposenw
B cghopmuposannocmu
Oamnax KomMnemeHnuyuil
bonee | «OTnuuno» Coneprxanue Kypca OCBOECHO Buvicoxuii yposens
80 MOJTHOCTBIO, 6€3 IPo0eIoB,

HEO0OXO0IMMBIC TPAKTUICCKIE HABBIKU

paboThI C OCBOEHHBIM MaTEPHUATIOM

c(OpMHPOBAHBI, BCE

MIPe1yCMOTPEHHBIE MPOTPaMMOi

o0ydeHust yueOHbIC 3adaHus

BBITIOJTHEHBI, KAYECTBO UX

BBITIOJTHEHUS OIEHEHO YHCIIOM

0ay10B, OJIM3KUM K MAaKCUMaJIbHOMY
66-80 | «Xopomo» Copepxanue Kypca OCBOCHO Ilpoosunymoutii

MOJTHOCTBIO, 06€3 TTPOo0eoB, yposeHb




50-65 | «YnosnerBopurenbHo» | ComepxkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTHUYHO, HO IPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXOJMMBbIE PAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBIITOJTHEHHBIX 331aHUH, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE0O0XOAMMBIE IPAKTUYECKUE HABBIKU | chopmuposansl
paboThl HE CHOPMHUPOBAHBI,
BBITTOJIHEHHBIE YUeOHBIC 3a1aHUs
coJiepkaT rpyoObie OmuOKu

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE
[Ipumeps! 3ananuii:
[Tpumepsl 3aaHuii B TECTOBOK (OpMe It KOHTPOJISI OCTaTOYHBIX 3HAHUI:
1. Teno Opomeno co ckopocteio 10 M/c To yriaom TpuALATh IPaaycoB K ropu3oHTy. He
YUYHUTBIBasi CONPOTUBIICHUS BO3/yXa, ONPEIEINTh BETMYMHY CKOPOCTH Tena depes3 0,5 ¢ mocne Havana
IBWKEHHUs. [IpUHATH g paBHBIM JE€CATH METpaM Ha CEKYHJy B KBaJparte:

J) 5

-) 8,65

-) 17,3

-) 1,73

2. KoaddunmenT 3aTyxaHust — BeTUYIHHA, OOpaTHAs
-) JOTapU(PMHUECKOMY IEKPEMEHTY 3aTyXaHUs
-) BPEMEHU peJlaKcaluu

-) COOCTBEHHOM YacTOTE KOJIeOaHUH

-) JT0OpOTHOCTH

3. Hcrounuk wu3znyuyaer cBer ¢ uacrorod 6-1014 I'm. KakoBa nnuHa BOJIHBI CBeTa,
U3JTy4a€MOr0 BTOPBIM HCTOYHUKOM, €CJIM CBET OT 3THUX MCTOYHHMKOB I103BOJISIET HaOII0JaTh
YCTONYMBYIO UHTEPPEPEHIIMOHHYIO KapTUHY?

-) 5 MKM

-) 5000 am

-) 180 um

-) 500 aMm

4. Ha ropu3oHTaJIBHBIX peIbCaxX, PACIOJOKEHHBIX B BEPTUKAIHLHOM MAarHUTHOM IIOJIE C
uaaykuuen 10 MTn, ckonb3uT npoBOHUK ATUHONU 50 cM ¢ MOCTOsAHHOM ckopocThio 10 m/c. KoHisl
penbcoB 3aMKHYTHI Ha comnpoTtuBieHue 30 Om. Omnpenenure KOJIUYECTBO TEIIOTH (B M/[x),
BbIJICTIBIIIEECS B COMPOTHBICHUH 32 6 ¢. COMPOTHBICHUEM peNibca U MPOBOIHUKA MTPEHEOPEUb.

5. YacroTa 3aryxaroumx 3JeKTPOMArHUTHBIX KOJIEOaHWNM B KOHTYpE C TOOPOTHOCTHIO Q =
2500 paBHa 550 kI'u. Ompenenutb BpeMs (B MC), 32 KOTOPOE aMIUIUTYyJa CHJIBI TOKa B KOHTYpE
yMEHBIIUTCS B 4 pasa.

6. Meramuueckyo IJIAaCTUHKY o0ny4yatoT cBeroM ¢ dactoroid 1,8011015 Tu. Ilpm
YBEJIMYEHUH YaCTOTHI MaJaloNIero Ha IUIACTUHKY CBETa B 3 pasa 3aJep>KUBalolee HANpPSIKEHHUE IS
doroToka yBenmuuBaercs B 4 paza. Ompenenurte (B HM) JUIMHY BOJIHBI 17l KPaCHOW TPaHUIIBI
doTtorddekra.

[TonHbIi mepedyeHb TeCTOBBIX 33JaHUN € yKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MelleH B OaHKe
BONPOCOB  Ha  HMH(OPMAIIMOHHO-00pa30BaTeIbHOM  MOpTaje  HMHCTUTYTa IO  CCBUIKE



https://www.mivlgu.ru/iop/question/edit.php?courseid=2856&cat=28157%2C90968&recurse=1&sho
whidden=1&qgbshowtext=0

O1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABHUIBHO BBIMOJIHEHHBIX TECTOBBIX 33JaHUN W3 HX
oO1iero yucia.



