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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenp aucuuIuinHbL: (OPMHUPOBAHUE Y CTYACHTOB LIEIOCTHOM, CUCTEMHOW MH(POPMALIMOHHOM
6a3bl B 007acTU (PU3MKH, HAYYHOIO MHUPOBO33PEHMSI, HABBIKOB [103HABATEIbHON JESTEIbHOCTH JUIS
YCIIEILIHOT'O YCBOEHMUSL:

— obOmenpodeccCHOHATBHBIX H CHEIUAIbHBIX JUCHIUILUIMH OCHOBHOH 00pa30BaTEIbHOU
IpOTpaMMbl, KOTOPbIE B CBOIO OYEpEb HAIMPABICHBI HA OCBOCHHE CTYACHTAaMH OOOOIICHHBIX BUIOB
po(eCCHOHATIBHON AEATENIBHOCTU KaK BAXKHEWIIMX U MPSAMBIX COCTABISAIOMIMX MPO(ECCHOHANBHOM
KOMIIETEHTHOCTH;

— Heo0X0AMMOro MHMHUMyMa 0a30BbIX, (DyHIaMEHTAJIbHBIX KOMIIOHEHTOB YHHBEPCAJIBbHBIX,
VMHBAapUAHTHBIX KOMIIETEHIIMM, 4YTO TIO3BOJUT BBIIYCKHUKY YCIEIIHO aJalTHpPOBaThCs K
MEHSIIOIIMMCST  YCIIOBUSAM, ITOCTOSIHHO CaMOCOBEPILIEHCTBOBAThCS, OBITh BOCTPEOOBAHHBIM U
KOHKYPEHTOCIIOCOOHBIM Ha PO(EeCCHOHATBHOM PHIHKE TPY/Ia.

OCHOBHBIMU 3a7Ja4aMU AVCLMILINHBI SBISIOTCA:

— n3ydeHue 0a30BBIX MOHATHH, (yHAAMEHTATbHBIX 3aKOHOB M MPHUHLUIOB, COCTABIISAIOIINX
OCHOBY COBPEMEHHOH (YU3UIECKON KapTHHBI MHPA;

— OBJIAZICHWE YMEHMSMHU BOCHPUHUMATh M OOBSACHATH (PU3UUECKUE SBICHHUS U IPOLECCHI,
UCIO/Ib30BaTh 3HaHMWS B 00pa3oBaTelNbHONM M NPO(ECCHOHAIBHOW JESITEIbHOCTH, KPUTHUYECKH
OLICHUBATh HMH(OPMAIIMIO ECTECTBEHHOHAYYHOTO COJCpXaHUSA, IONYYCHHYI0 U3 pa3IMYHBIX
HCTOYHUKOB;

— (¢dopMHpOBaHHE y CTYIEHTOB HAaBBIKOB CAMOCTOSITEILHOI'O IPOBEACHHUS HAOIIOJCHUH,
U3MEepeHul (U3NYECKUX BEIMYMH, OOpaOOTKM M aHajgu3a OMNbBITHBIX JAHHBIX, HWHTEpPIpPETaLU
Pe3yabTaTOB (PU3UUECKOTO IKCIIEPUMEHTA.

2. MecTto nucuuiuiuibl B cTpykrype OIIOII BO
Hucrunnuaa «®usukay 6a3upyercs Ha 3HAHHSIX, MOJYYEHHBIX B paMKax IIKOJBHOTO Kypca
(GU3MKM WIM COOTBETCTBYIOUIMX JHCHUIUIMH CPEAHEro MpoecCHOHATBHOrO 00pa30BaHUs.
ﬂI/ICHI/IHHI/IHa «DPu3ukay ABIIETCI 06I_HI/IM TCOPCTUUCCKUM U MCTOAOJTOTMYCCKHMM OCHOBAHUEM JJIsA
BCCX CCTCCTBCHHOHAYYHBIX JUCHUIINIMH W JUCHUILIINH HH(bOpMaHHOHHOFO 6.]101(3., BXOOAIIUX B
OIIOII 6akanaBpa 1aHHOTO HAIIPABJICHUS.

3. Ilnanupyembie pe3yabTAaThl 00y4eHUs M0 JUCHUIJINHE
[Inanupyemble pe3yabTaThl OOY4YEeHHs] MO IUCHUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMbBIMU
pesynbraramu ocBoeHust OIIOIT (koMIeTeHITUSAMU U HHIUKATOPaMHU JOCTHKEHUS KOMITETEHITHI )

dopmHupyeMbIe [Tnanupyemble pe3ynbTaThl 00yYeHHUs 110 JUCLUIUIMHE, B
KoMIEeTeHInH (KO, COOTBETCTBHHM C WHIUKATOPOM JIOCTHIKECHUS] KOMITETCHIMH HanMeHOBaHNE OIIEHOYHOTO
COACPKAHUC WNupukatop gocTuxeHUs PesynbraTel 00yueHus 1o cpeacraa
KOMIIETEHIIHN) KOMITCTEHIIMN JIICLUIIIIMHE
OIIK-5 Cnocoben OIIK-5.2 O0bsicHsieT cMBIC | 3HATh CMBICI IPOUCXOSIIMX TeCT
UCIIOIb30BATh MPOUCXOSIINX SIBICHUI SIBJICHUI OKPYKAIOIIEro
OCHOBHBIE OKpY’KaIOIIero Mupa, Mupa, GU3NYECKHe 3aKOHbI 1
3aKOHOMEPHOCTH, (usnyecKre 3aKOHbI 1 MOJIETIH, HEOOXOJUMBIE JIJIS
JISUCTBYIOILUE B MOJIEIIH, HEOOXOJUMBIE JUIS peuieHus 3a1a4 B obnactu
mporiecce pelIeHus 3a1aq B 00JIacTH po¢eCCHOHATBHOM
H3TOTOBIICHUS npodeccuoHaIbHOM nesitenbHOCTH. (OITK-5.2)
MAaIIMHOCTPOUTEIHHBIX JEATETbHOCTH YMeTh 00BSICHUTD CMBICIT
n3genuit TpedyeMoro MIPOUCXOJAIINX SIBJICHUN
Ka4ecTBa, 3aJaHHOTO OKPYXKAaIOIIEro MUPA,
KOJIMYECTBA MIPH (usHUeCcKre 3aKOHBI U
HaMMEHBIINX 3aTparax MOJIETIH, HEOOXOJUMBIE JIJISI
00I11eCTBEHHOTO peuieHus 3a1a4 B obnactu
TPYAa; npodeccHoHaNBHON
nestenpHocTH (OITK-5.2)




4. CTpyKTYypa H coepkaHue TUCHUILTHHbI
OO01mast TpyI0eMKOCTh TUCHUTUIHHBI cocTaBiseT 10 3adeTHbix eaunuil, 360 gacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.
Cpoxk o0yueHust 4r.

4.1.1. CrpykTypa AMCUUILJINHBI

KonrakTtHas pabora
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1 | Beenenue. [Ipeamer pusuku, | 1 | 4 | 6 | 8 29,4 | 3auer, BONpOCH K
3aueTy
METOABI PU3UIECKOTO
WCCIIEIOBAHMS, CTPYKTYpa U
3a/1auu Kypca
2 DOu3nICeCKHuE OCHOBEI 1 14|64 29,4 | 3auer, BONpOCE K
3auery
MEXaHUKH
3 | DnexkTpuyuecTBO U MarHeTusm | 1 4 13,6 3"“‘“;:;;1;00“ K
4 ®dusuka kojaeOaHui U BOJIH 1 13 | BomMPOCH K OKsamery,
OHIICTBI
5) OCHOBBI BOJIHOBOM ONTHKU 1 BONPOCHI K 9K3aMCHY,
OHIICTBI
Bcero 3a cemectp 180 | 16 | 16 | 32 36 (035 8,4 DK3.(26,65)
6 OcCHOBBI BOJIHOBOM ONTHKU 2 6 20 | BomPOCH K OK3aMeHy,
OHICTBI
7 KBanToBas ¢usuka 2 6 Q | mompockl K oKsaueny,
OHICTHI
8 Cractuueckas ¢usuka u 2 |46 |4 POTIPOCHL K SANEHY.
MJICTBI
OCHOBBI TEPMOJUHAMUKHI
9 CoBpemenHas ¢puzndeckas 2 |46 |4 47,4 | vompoct Kk osaneny,
UJICTHI
KapTHHA MHPA
Bcero 3a cemectp 172 | 16 | 24 | 16 36 (03| 76,4 OKk3.(35,65)
HUtoro 352 | 32 | 40 | 48 72| 0,7 | 1618 62,3




4.1.2. Conepxxanue JTUCHUILTHHBI

4.1.2.1. IlepeueHsn JeKkuuii
Cemectp 1
Pazoen 1. Beeoenue. [Ipeomem pusuxu, memoost puzuneckozo ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
Jleknus 1.

Lenp 1 3a1a4M Kypca GU3UKU B CTAHOBICHUH MH)KEHepa-TexHosora. O mociueicTBUsIX
poeCCHOHAIBHON JEATENHHOCTH ¢ TOYKH 3PEHUS eIMHCTBA Onocdepsl 1 OMOCOMATIEHON TPUPOIBI
yenoBeka. . [IpencraBnenue o BceneHHOM 1 B 11e710M Kak (pu3nuecKoM 00BEKTE U €€ IBOJIOIUH.
buocdepa. BzaumoaeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOTO
uccnenoBanuii B pusnke. DyHaaMeHTANbHOE EAMHCTBO €CTECTBEHHBIX HAayK, HE3aBEPIICHHOCTD
€CTECTBO3HAHMSI U BOZMOXKHOCTH €T0 JalbHeIero pa3suTus. Baxkuelnme stanbl HCTOPUU (PUKKH.
Posb ¢pu3uky B pa3BUTUHM TEXHUKU U BIMSHUE TEXHUKU Ha pa3BuTHe Gu3uku. [IpeaMer MexaHuKH.
DIeMeHTHl KUHEMAaTHKU Touku. Pusnyeckoe moaenupoBanue. HezaBuCcMMOCTh MPOCTPAaHCTBA OT
BPEMEHM B KJIACCUYECKOM MexaHuke. KuHemaTHueckoe ONucaHue ABMKEHUS. DIEMEHTHI
BEKTOpHOH anredprl. BekTop nepemenienus, nyTb, CKOPOCTh U YCKOPEHHUE B Cllydae
KPUBOJIMHENHOTO IBUYKEHUS U MaTepUAJIbHOM TOUKY. . BBeleHne OHATHS HOPMAJIbHOIO U
TaHTeHIIMATILHOTO YCKOopeHui Touku. O6 nu3mepeHusix u ux crneunduyHoctu B ¢pusuke. O cMpice
IPOM3BOIHON M MHTETpasia B (PU3MKE NMPUIIOKEHUH K (pru3ndeckuM 3agadyam CTerneHu cBoOOIbl,
MaTepuaibHOU Touku U Tena. [lonarue 00 0000mIeHHBIX KOOpAUHaTaX. . KuHemaruka TBeporo
Tena. YTIioBas CKOpPOCTb U YIJIOBOE YCKOpEeHHE Tena. KuHeMaTtnyeckue XapakTepuCTUKU
BpaIIaTeIbHOTO JIBM)KEHHS U UX CBSI3b C KWHEMAaTUYECKUMHU XapaKTEPUCTUKAMHU ITOCTYNAaTEIbHOTO
neuxeHus. Kiaccuueckasi, pesiaTUBUCTCKasl, KBAaHTOBass MeXaHUKU. [[oHATHE COCTOAHMS B
KJIACCUYECKON M KBAHTOBOM MEXaHMKE. | paHUIIbI NPUMEHIEMOCTH KIAaCCUYECKON MEXAHUKHU. .
CoBpemenHas TpakToBKa 3akoHOB HbroToHa. I1epBblit 3akoH HploTOHA Kak nmoctyinat o
CYyILIECTBOBAaHUM MHEPIIUAIBHBIX CUCTEM OTcueTa. . COBpeMEHHasl TPaKTOBKA MOHSTHS CHIIbI KaK
MEpPbl MHTEHCUBHOCTH B3aUMOJIEHCTBUS TEJ, IPOSBISAIOLIEICS B U3MEHEHUH UMITYJIbCA TEJI 32 BpEMS
WX B3aWMOJIeHCTBHM (2 Jaca).

Jleknus 2.

Bropoii 3akon HeloTOHA Kak ypaBHEHHE IBUXKEHUS Tena. Tperuit 3akoH HeroToHa 1 ciiydan
ero Hapymenus. [IpeobpazoBanus ["anunes. [IpyHIMT OTHOCUTEIHHOCTH B KJIACCUYECKOM
MeXaHHKE.. 3aKOH COXPaHEHHsI UMITyJIbca KaK (pyHIaMeHTaIbHbIN 3aK0H npupoAbl. Cuctema neHTpa
Mmacc. TeopeMa o IBHKEHHUH IIEHTpa UHEPIMH. JIBI)KEHUE TEIl ¢ IepEMEHHOM MacCoi (BBIBOT
ypaBHeHu Mermepckoro u [{nonkoBckoro). [TpuHITUTT OTHOCUTETEHOCTH B KJIACCUYECKON
MEXaHUKE.. AJIUTUBHOCTh MACCHI U 3aKOH COXPAHEHUS MACChI B IOPEISATUBUCTCKON MEXaHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXpPaHEHHS SHEPTUid, B PEISTUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3BIO MEXKy SJHEpruen u maccoil. PenaruBucrckas macca.
PensaTuBUCTCKHIT UMITYJIBC.. 3aKOH COXPaHEHUSI MOMEHTA UMITyJibca Tesia. MomMeHT cuiibl. OCHOBHOM
3aKOH JUHAMHUKHU BpalllaTeIbHOIO ABM)KEHHUS. MOMEHT nHepuuu Ttena. MOMEHT UMITylbca. 3aKOH
COXpaHEHHsI MOMEHTA UMITYJIbCa TeJla. Y PaBHEHUs IBU)KEHHSI M PABHOBECHSI TBEPJIOTO TENA..
DneMEHTB MEXaHUKH KUAKOCTEN U Ta30B. BeiBox ypaBHeHus bepnymin. Hennepuuanbabie
cucreMbl orcueta. Cuiel nHepIMH (2 Jaca).

Pa3zoen 2. Quzuueckue ocHosbl MexaHuKu
Jleknus 3.

OCHOBBI peNATUBUCTCKONW MeXaHukH. CneunuanbHas TEOpUs OTHOCHUTEIbHOCTHU
Oitamreitna. [Toctynatel DiHmTelHA. B3anMocBs3s IpocTpaHcTBa U BpeMeHu.. [IpeoOpa3oBanus
Jlopenua. CnenctBust u3 npeoOpazoBaHuii JlopeHIa: OZHOBPEMEHHOCTh COOBITUH B pa3HBIX
CHUCTEMax OTCYeTa, JJIMHA TeJl B Pa3HBIX CUCTEMax OTCYETa, JJTUTEIbHOCTh COOBITUH, HHTEPBAL,
npeoOpa3oBaHusl CKOPOCTEH. DIEKTPOCTAaTHKA B BAKYYME M BEUIECTBE. DIIEKTPHUECKU 3apsi.
HuckperHocTs 3apsaa. 3akoH Kymona. HanpsikeHHOCTB a5iekTprudeckoro nodd. . [Ipunimn
CYNEPIO3ULUH MOJIEH. DIEKTPUUECKUN JUMOIb U €ro OBEIEHUE B JIEKTPUYECKOM IT0JIe.. BBeneHue
B BEKTOPHBIN aHaIMu3. [ pagueHT, NOTOK BEKTOPA, AUBEPTEHIUS. DIEKTPOCTATUYECKAs TEOpEMa
I'aycca. PaGota anexkTpocTarndyeckoro moss. LIupkynsius BeKTopa HalnpsKeHHOCTH
3eKTpocTaTnueckoro nois. Ilorennuan anexkrpocrarnueckoro nois. Csa3b MEXy NOTEHIHAIOM U



HANPSKEHHOCTBIO 3JIEKTPOCTATUUECKOI0 NOJIs. DKBUIIOTEHIIMAIBHBIE IOBEPXHOCTH.. [IpoBOAHUK B
3JIEKTPOCTATHYECKOM I10JI€. Y CIIOBUE PAaBHOBECHS 3aps10B HA IPOBOJHUKE. [loBepXHOCTHAs
IUIOTHOCTD 3apsifa. DJIEKTPOCTaTUYECKOE N0JIE B IUIOCKOCTH. [loBeieHne MPOBOAHNKA BO BHELITHEM
3JIEKTPOCTATHYECKOM I10JI€. DIEKTPOCTATUYECKAS 3aIUTa. DJIEKTPOEMKOCTh YEIUHEHHOTO
npoBoaHuKa. [loTeHuuan 3apspkeHHoro mapa. Kongencaropsl. EMKOCTh KOHAEHCATOPOB pa3InyHON
reometrpuueckor kKonduryparuu. CoequHeHne KOHAEHCATOPOB.. CTaTHYECKOE TI0JIe B BEIIIECTBE.
Jusnextpuku. MojeKkyibl JUIEKTPUKA KaK 3JEKTPUUECKUN JUIOb. DHEPIHsl TUIO0JI BO BHEILIHEM
3JIEKTPUYECKOM T0JIe. TUIBI TUAIEKTPUKOB, TOBEACHUE AUIEKTPUKOB BO BHEIITHEM 3JIEKTPUUECKOM
noste. . [omapusanus ausnektpukos. Tunsl nonspusanuu. IongprusoBanHocts. [Imockuii
KOHJIEHCATOp € JUAIEKTPUKOM. J(ManeKkTpuyeckas NpoOHUIAeMOCTh cpeibl. CBSI3aHHBIE U CTOPOHHHUE
3apsasl. Bekrop anextpuueckoro cMmemenus. Teopema ["aycca u1st BEKTOpa 3JIEKTPUIECKOTO
cMmeriennsa. O6beMHas IIIOTHOCTh SHEPTUU SJIEKTPUUECKOT0 TOJISl B AUDIIEKTPUKE.. DHEPTUs
B3aMMOJENCTBUS 2JEKTPUUECKUX 3aPsII0B. DHEPTUS 3apsSHKEHHOTO IPOBOIHUKA. DHEPIHUs
3apsHKEHHOT0 KOHJIeHcaTopa (2 Jaca).

Jeknusa 4.

DHeprus 3MeKTpocTaTuyeckoro noss. O0beMHast JI0THOCTh SHEPTUHU 3JIEKTPOCTATHIECKOTO
11oJist.. [I0CTOSIHHBIN 2JIEKTPUYECKUM TOK. Y CJIOBUS CYLIECTBOBAHMS TOKA. BEKTOp IUIOTHOCTH TOKa.
3akon Oma B quddepennmansaon hpopme. ConpoTHUBIEHHUE TPOBOTHUKOB. MOITHOCTH TOKA. 3aKOH
Jxoyns - Jlenna B auddepenunansHoit popme (2 yaca).

Pazoen 3. Dnexmpuuecmeo u macnemusm
Jlexnus S.

YpaBHEeHHE HEIPEPBIBHOCTH. DIICKTPOABIKYINAs cuiia. 3akoH Oma B HHTErpalibHON (hopme
(s HeogHOpOAHOTO yuacTka 1enu). [Ipasuna Kupxroda i pa3BeTBICHHBIX IETICH. .
B3aunmoneiictBre TokoB. OnpeiesieHre eAMHULIBI CUJTBI TOKa aMmrepa. BeKTop MarHuTHON MHITYKIIWH.
[Ipuniun cynepno3unuu MarHuTHeIX nodied. [lone aeukymerocs 3apsiaa. . MarauTHas cuiioBast
TuHUA. J[BUKEHHE 3apsyKeHHOM YacTUIbl B MarHuTHOM nosie. Cuna Jlopenna. JIBuxkenne
MIPOBOJIHUKOB C TOKOM B MarHUTHOM mosie. Cuina Ammnepa (2 yaca).

Jleknus 6.

3axoH buo-Casapa-Jlamiaca u ero npuMeHeHue B pacyeTax MarHUTHBIX MOJIEH MPOCTEHIINX
CHUCTEM: MAarHUTHOE IIOJIE NPSIMOrO TOKA, MAarHUTHOE II0JIE KPYroBOro TOKa. MarHUTHBIN
MOMeHT. MaruutHsIif notok. . Teopema Octporpanackoro-I"aycca ans marHuTHOTO nosis. Pabora,
coBepIIaeMast NPy MepeMeNIEHUN TPOBOIHUKA C TOKOM B MATHUTHOM IT0JIE. 3aKOH MOJIHOTO TOKA.
[IpumeHeHne 3aKkOHa MOJIHOTO TOKa JUIA pacyeTa MarHUTHOTO ToJIs Topoiiaa (2 Jaca).

Paszoen 4. Quzuka xonebanuti u 601H
Jlexknusn 7.

SIBnenus snekTpoMarHuTHON MHAYKUIHUKU. OnbITel Dapanes. 3aK0H AIEKTPOMArHUTHOM
nnaykuun Gapanes. [Ipaswiio Jlenna. SIBnenusa camonnaykuuu. Bzaumuasa naaykuus. Toxu Dyko.
O06beMHas I0THOCTh SHEPTUU MAarHUTHOTO MOJIs.. MaKCBEIOBCKask TPAKTOBKA SIBJICHUS
JIEKTPOMATrHUTHOM MHAYKIUU. BUxpeBoe anekrpuyeckoe noie. Tok cmenieHus. Y paBHeHue
Makcgemna B qudepeHinanpbHoi 1 nHTerpaibHON opmax. ["abBaHOMarauTHOE siBieHHE (dhdexT
Xomna). [IpyHIKTT OTHOCUTENBLHOCTH B JIEKTPOJMHAMUKE (2 yaca).

Jleknus 8.

OOu1re cBeieHus 0 KoyiebaTeNnbHbIX Mporeccax. EMquHbIN moaxo K KojaeOaHUsIM pa3InyHOR
busnaeckoit mpupoapl. KuHemaTtnka rapMOHUYECKUX KOJIeOaHuil. . AMIUIUTY 14, KpyroBas 4acToTa,
¢aza rapmonnyeckux konedbanuit. ['papuueckoe n3006paxeHne rapMOHUYECKUX KOJIeOaHUi
(BEeKTOpHBIE JUarpamMmbl). DHEPrUsi TapMOHUYECKUX KoJiebaHui.. CloxKeHre rapMOHUYECKIX
kosiebanuii. buenns. @urypst Jluccaxy. 'apmonnueckuii ananus (Oypre-paznoxenue) (2 gaca).
Cemectp 2
Pa3zoen 6. Ocnogwvl 6onno601 onmuxu
Jleknus 9.

@u3nuecKuil CMBICI CIIEKTPAILHOTO Pa3oKeHHst. MOaynupoBaHHbIE KOJIECOaHUSI..
Knaccuueckuit rapmonndeckuii ocuuuistop. [pyxuuabiii MmasTHUK. OU3NYECKUN MAsITHUK.
MaremaTtnueckuii MasTHUK. CBOOOIHBIE TAPMOHHUYECKUE KOJIEOAHHSI B AIEKTPHUECKOM
KoJie0aTelbHOM KOHTYpe (2 Jaca).



Jlexnus 10.

HNutepdepennius BomaH. Ctosiure BoJHBI. BOTHOBOM MakeT. ['pymimoBast CKOpOCTh.. DJIEMEHTHI
rapMOHHMYECKOro aHanm3a B ontuke. MaTepdepennus ceera. KorepeHTHBIE BOTHBL. . Y CTIOBHS
UHTEP(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuet uHTepdepeHIIMOHHOI KapTUHBI OT ABYX
MCTOYHHKOB (2 yaca).

Pazoen 7. Keanmosas puszuxa
Jlexnus 11.

KorepenTHocTh, BpeMeHHas U pocTpaHcTBeHHas. [lonsTre o ronorpaduu.. Judpaxmus
cseta. [Ipuniun I'rolirenca-®penens. [IpsMonnHeliHoe pacpocTpaHeHue cBeTa. 3aKoHbl DpeHens.
Hudpakmus Openens Ha mpuMepe Kpyriaoro otseperus. . Judpakuus Opaynrodepa ot oaHOU
menn. Audpaknponnas pemerka. udpakuuonnsiii ciekrp. [lucnepcus ceta, HOpMaiabHast U
aHomanbHasi. HopmanbeHbie Mol (2 Yaca).

Jlexnus 12.

[Tonsipuzanus cBera. EcrecTBeHHbIN U MOJApU30BaHHbINA cBeT. [lonspouna. 3akon Mamtoca.
Bpamenue nnockoctu nonsipuzanuu. [lonaspusanus cBeta npu OTPaKEHUU U MPEIOMIICHUU. 3aKOH
Bbprocrepa. . Oddext Homnepa s cBetoBeix BosH. U3nydyenue BaBuiosa-UYepenkopa. J[BoitHoe
nyuyenpenomuenue. [Ipuzma Hukomns. MckyccTBeHHas ontudeckas anu3orponus. Oypbe-onTuka (2
qaca).

Pa3zoen 8. Cmacmuueckas ¢husuxa u 0CHO8bI MEPMOOUHAMUKU
Jleknus 13.

TenoBoe n3nyueHue u ero 3akoHbl. KopnyckynsipHO-BoJIHOBOM nyanu3M. KBaHToBas
IpUPOJIa U3TydeHUs. TerIoBoe U3IydeHUE U €r0 XapaKTEPUCTHKU. AOCOIIOTHO YEPHOE TEN0. 3aKOH
TeruioBoro u3nydenusi Kupxroda. 3akonsl TeroBoro uznydenus Credana-bonpiimana u cMeleHus
Buna. ®opmyna Penes-Jxunca. ®opmyna [1nanka. Dueprus porona. OnTudeckas IAPOMETPHUS.
PaguannonHas, BeTOBast, APKOCTHAs TeMIepaTypbl.. Buemnuit ¢orosddexTt u ero 3akoHbI.
VYpaBuenune DitnmteitHa s Goroaddexra. Onwitel Modde u JlooponpaBosa, Basuiosa. Dddexr
Komnrona u ero snemenTapHas teopus. [lapnenue cBera. Macca u ummynsc ¢porona. EquacTBO
KOPITYCKYJIIPHBIX U BOJIHOBBIX CBOMCTB AJIEKTPOMAarHUTHOro u3inydeHus. ['unoresa ae bpois..
[TpunHumn HeonpeneneHHOCTH (2 yaca).

Jlekums 14.

KBanTOBOE cocTosiHMe. 3aJaHUE COCTOSTHHUSI MUKPOYacTHUIl. BoHOBas GyHKIUS U e
cratudeckuid cMbich. [Ipunnmn cyneprno3uiiuu.. KBaHTOBBIC ypaBHEHUS ABMKEHUS dacTuil. Oo1iee
ypaBuenue lpenunrepa. CrarmonapHoe ypaBuenue llpenunrepa. OmepaTopsl GU3nUecKux
Benn4rH. YacTuiia B 0JTHOMEPHOM MPSIMOYTOJIBHON "MOTEHIUAILHOM siMe" ¢ 0ECKOHEYHO BHICOKUMHU
cTeHKaMu. J[BrokeHHe CBOOOHOM JyacTHIIBI (2 yaca).

Pazoen 9. Cospemennas ¢puzuuecxkas kapmuna mupa
Jlexknus 15.

CobcTBeHHas MPOBOAMMOCTD OTYIIPOBOJHUKOB. [IprMecHas mpoBOAUMOCTh
IIOJIyIIPOBOJHUKOB. P-n nepexon.. @oTonpoBoguMOCTh MOIYyIIPOBOAHUKOB. JItOMUHECTICHIUSA
TBEPBIX TelI. KOHTAKT AJIEKTPOHHOTO U JBIPOYHOTO MOTYIPOBOIHUKOB (p-n mepexon) (2 gaca).
Jlexknus 16.

Cucrema 3apsukeHHBIX gacTull. CoBpemMeHHas (pu3ndeckas kapTuHa Mupa. YacTuisl u
antuyactuibl. KBapku (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYECKHUX 3AHATHH

Cemectp 1
Paszoen 1. Beeoenue. [Ipeomem pusuxu, memoost puzuneckozo ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
IIpakTnyeckoe 3ansitue 1

Kunemarunka noctynaTtesnbHOro ABM>keHUs KuHeMaTuka BpalaTenbHOro ABMXKEHMS (2 yaca).
IIpakTnyeckoe 3ansiTue 2

JlunaMuyKa nocTynaTelbHOTo ABUKEHUs (2 yaca).
IIpakTnyeckoe 3ansiTue 3

3aKOHBI COXpaHEHHsI YHEPTUU U UMITyJIbca (2 Jaca).



Pa3zoen 2. Quzuueckue ocHosbl MexaHuKu
IIpakTnyeckoe 3ansTue 4

JlunaMuKa BpalaTteabHOro ABMXKeHu (2 yaca).
IIpakTnyeckoe 3ansiTue 5

Mowment unepuuu. Teopema Llltelinepa (2 yaca).
IIpakTnyeckoe 3ansiTue 6

OnexTpocTaTHka (2 Jaca).
Pazoen 3. Dnexmpuuecmeo u macnemusm
IIpakTHyeckoe 3ansaTue 7

[TocTostHHBIN MIeKTpUYECKHU TOK (2 Jaca).
IIpakTH4eckoe 3ansaTHE 8

Konnencaropsl. CoequHenne KOHIEHCATOpoB (2 Jaca).
Cemectp 2
Pa3zoen . Dnekmpuuecmeo u macnemuszm
IIpakTH4eckoe 3aHsATHE 9

DnekTpomMarteTusm (2 Jaca).
Pa3zoen . Qusuxa konebanuii u 0aH
IIpakTnyeckoe 3ansaTue 10

I"apmonnueckue konedanus (2 gaca).
IIpakTnyeckoe 3ansaTue 11

DNeKTpOMarHuTHEIE Koliebanus (2 yaca).
IIpakTnyeckoe 3ansitue 12

Wutepdepenmus cera (2 yaca).
Pasoen 6. Ocnosvl 6onnogot onmuku
IIpakTHyeckoe 3ansaTHe 13

Hudpakmus ceera (2 yaca).
IIpakTyeckoe 3ansaTue 14

TennoBoe uznydenue (2 gaca).
IIpakTyeckoe 3ansaTue 15

Bremnwnii pororddexr (2 gaca).
Pa3zoen 7. Keanmosas gpusuxa
IIpakTnyeckoe 3ansaTue 16

Bonnogsie cBoiictBa uactuil. Bonusl ge bpoiins (2 yaca).
IIpakTnyeckoe 3ansiTue 17

CooTHollleHHEe HeonpeaeneHHocTel (2 yaca).
IIpakTnyeckoe 3ansaTue 18

HedexT maccel. DHeprus cBsizu (2 yaca).
Paszoen 8. Cmacmuueckasn ¢puzuka u 0cHobl mepmoOuHamMuKu
IIpakTyeckoe 3ansaTue 19

PannoakTuBHBIC TpeBpaIeHus . 3aKOH paauoaKTUBHOTO pacmnaza (2 yaca).
IIpakTyeckoe 3ansaTue 20

VYpaBHEHHE COCTOSIHUS UCATBHOTO ra3a (2 Jaca).
IIpakTnyeckoe 3ansaTue 21

OcnoBHoe ypaBuenne MKT (2 gaca).
Pazoen 9. Cospemennas guszuueckas kapmuna mupa
IIpakTnyeckoe 3ansitue 22

OcHOBBI TEpMOJMHAMUKH (2 Haca).
IIpakTnyeckoe 3ansitue 23

PeanbHbIe Ta3bl ¥ KUIKOCTH (2 Yaca).
IIpakTnyeckoe 3ansiTue 24

OcHoBbl TepMoanHaMuKH. [lepBoe Hauano TepmoarHamMuKHu (2 vaca).



4.1.2.3. Ilepevyenn 1a00paTOPHBIX padoT

Cemectp 1
Pa3zoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzuneckozo ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
JlabGoparopHnas 1.

N3yuenne 0CHOBHOTO 3aKOHA IMHAMUKHU BpalaTeJIbHOTO JIBHKEHUS (4 daca).
JlabGoparopHas 2.

Onpenenenne cuilbl TPEHUS IPU BpalllaTelbHOM JABM)KEHUH TBEPIOTO Tena (4 Jaca).
Pasoen 2. Qusuueckue ocHosbl Mexanuxu
JlabopaTopnas 3.

Omnpenenenre CUIIbI TPEHUS IPU BpalllaTelbHOM JABM)KEHUU TBEPIOTO Tena (4 Jaca).
Pa3zoen 3. Dnekmpuuecmeo u macnemusm
JlabGoparopHnas 4.

Onpenenenre MOMEHTa HHEPLIMU TBEPABIX Tel (4 yaca).
JlabGoparopHnas 5.

N3mepenue 37eKTpuuecKoro COnpoTUBICHUS IPOBOAHUKOB (4 daca).
Paszoen 4. Qusuka xonebanuti u 601H
JlabopaTopHnas 6.

N3mepenue 3mekTpuueckor eMKOCTH KOHIEHCATOPOB (4 Jaca).
Pa3zoen 5. Ocnogwvl 6onnos0ti onmuxu
JlabGoparopnas 7.

HccnenoBanue xapakTepUCTUK MarHUTHBIX ToJieH (4 vaca).
JlabGoparopHas 8.

HccnenoBanue xapakTepUCTUK MarHUTHBIX ToJieH (4 vaca).
Cemectp 2
Paszoen 7. Keanmosas gpusuxa
JlaGoparopnas 9.

N3ydenne koiaebaTenbHOTO ABMKCHHSI C TTIOMOIIBIO TIPYKUHHOTO MasTHHKA (4 Jaca).
JlaGoparopnas 10.

N3ydenne koiebaTenbHOTO ABMKCHUS C TTIOMOIIBIO TIPYKUHHOTO MasTHHKA (4 Jaca).
Paszoen 8. Cmacmuueckasn ¢puzuka u 0cnogbl mepmoouHamuKu
JlabopaTopHnas 11.

CHsTHE pe30HAHCHOW KPUBOM M ONpeiesieHre JorapuMUUIECKOro IEKPEeMEHTA 3aTyXaHUs
Kosnebanuii (4 gaca).
Pazoen 9. Cospemennas ¢puzuuecxkas kapmuna mupa
JlabopaTopHnas 12.

Onpenenenre HHAYKTUBHOCTH KaTYyIIKH, EMKOCTH KOHJEHCATOpa U MpoBepKa 3akoHa Oma
ISl IEPEMEHHOTO TOoKa (4 Jaca).

4.1.2.4. IlepeueHb TeM 1 y4eOHO-MeTOAMYECKOE O0eceYeHre CAMOCTOATEIbHO

padoThI

IlepeueHb TEM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUEHHE:
1. OcHOBHBIE MEPUOBI U 3TaNbl B pa3BUTHH (U3UKU. DU3MUECKUE MOJEIU: MaTepualibHas TOYKa,
cucTeMa MaTepHuajJbHBIX TOUYEK, aOCOMIOTHO TBephaoe Teno. Cucrema OTcueTa M JeKapToBa CUCTEMa
KoopauHat. KnHeMaTnka MaTepraabHOU TOUYKH U TBEPIOTO TeENa.
2. Jlunamuka. [IpuHOMD OTHOCHTENBHOCTH, THpeoOpazoBanus [amwies. MHepuuanbHbIE CHCTEMBI
otcyeta. Macca, cuna u ummyisc. [lepBeiilt 3akon HetoTona. 3akon BcemupHoro Tsarorenus. Cuna
TSOKECTH U Bec Tena. Bropoil 3akoH HproToHa kak OCHOBHOE ypaBHeHHWE nBWkeHusA. Cuina Kak
Mpou3BoAHAs uMNyJbca. Tpernil 3akoH HeroToHa.
3. 3akoH coxpaHeHus wumnyibca. LleHTp wuHepuuu. Teopema O ABMKEHMM LEHTpAa HHEPLUU.
PeaktuBHOE nBM>KEHUE. Y paBHeHUsI Memepckoro u L{noikoBcKoro.
4. Pabora cunbl. MomHocts. Kunermueckass sHeprusi. [lotenumanshas sHeprus. [lomnas
MEXaHUYECKas DHEPrHsl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.



5. Bpamienue Tena BOKpyr HenmoABHKHON ocu. MomeHT uHepuuu. Teopema Ilteiinepa. OcHOBHOE
YpaBHEHUE JUHAMUKHU BPAIATEIbHOTO ABMKeHUsA. KuHeTnueckas sHeprust TBepaoro tena. MoMeHT
MMITyJIbCa TBEPJIOTO Tela. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCa.

6. bazoBble MOJENIMN JIEKTPOAMHAMUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTo 3apsana. 3akoH Kynona.
HanpsxeHHOCTE 3ekTpudeckoro noss. [IpuHnmn cynepnosunmu s HanpsbkeHHOCTH. [Iotok
BEKTOpa HaIpsHKEHHOCTH 3JekTpudeckoro mnoiist. Teopema I'aycca. [Ipumenenue teopemsl [Maycca
JUTSL pacueTa HanpsHKEHHOCTH 3JIEKTPUUYECKOTO OIS, CO3/1aBaeMOr0 3apsiKEHHBIMU TEJIAMH.

7. Ilotenuuan snektpudeckoro mnoiist. IlpuHumn cymepno3unmu juisi noteHuuana. CBsizb MEXIY
HaIPSKEHHOCTHIO U MOTEHIIMATIOM 3JIEKTPOCTATHUECKOTO MOJIS.

8. DOnektpuueckas eMKOcTh. KonaeHcaropel. Cxembl COEIMHEHHUS KOHJEHCATOPOB. OHEPTHUs
IIEKTPUYECKOTO TIOJS 3apsHKEHHOIO KOHJeHcaTopa. I[IIOTHOCTh SHEPruu AJIEKTPUYECKOrO IOJIS.
Husnextpuku. [lonsgpuzanust AM3IEKTPUKOB.

9. TIOCTOSHHBI JJIEKTPUYECKUN TOK, YCJIOBHMSI BO3HUKHOBEHUS U CYIIECTBOBAaHUS TOKa
npoBoaumocTd. Cuma Toka. Bektop miotHoctu Toka. 3akoH Oma B nuddepeHnumaibsHoi dhopme.
DNEKTPUUECKOE CONPOTUBIIEHUE. DNEKTPOABIIKYILAS CUJIa, JIEKTPUUECKOE HanpskeHue. 3akoH Oma
B uWHTEerpainbHoil (opme. TemmoBoe aelcTBUE dIEKTpUUYecKOro Toka. 3akoH Jxoymnsa-JIenma.
MoIHOCTh TOKA.

10. Pacyer pa3BeTBICHHBIX Ilenel moctossHHOro Toka. IIpaBmma Kupxroda. bamanc momuocTel B
ANEKTPUUYECKON 1enu. OJEKTPUUECKUI TOK B JKMAKOCTSIX M Ta3ax. 3akoHbl Dapazaes s
3JIEKTPOJINA3A.

11. Hanmpsik€eHHOCTh M MHIYKLIMS MOCTOSIHHOTO MarHUTHOTO noJjis. [TpuHiun cynepno3unuu. 3akoH
buo-Caapa-Jlamiaca. 3apsiag u npoBogHMK B MarHUTHOM mnojie. Cuna Jlopenmna. 3akoH Awmrmepa.
VYckoputenu 3apspKeHHBIX 4YacTuil. [10TOK M HMPKYISIUs BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS.
Teopema ['aycca st moTOKa BEKTOpa MHAYKIIMM MarHUTHOIO IMOJs B BaKyyme. Pacuer MarHuTHOro
10JIs1 COJIEHOU 1.

12. MarautHOoe moNie B BemiecTBe. MarHeTuku. MarHuTHass TPOHUIAEMOCTh W MAarHUTHas
BOCIIPUUMYHUBOCTh. BekTop HamarHuuuBanus. HanpsbkeHHocTs MarHuTHOro nodist. [lpupona aua- u
napamaraetusma. deppomarnerusm. Jlomenol. HamarnmumBanue deppoMarHeTuka (TUCTEpesuc,
KOSPIUTUBHAS CUJia, ocTaTouHas MHAYyKIus). Temneparypa Kiopu.

13. SBnenue snexkTpoMarHUTHOW MHAYKUMH. 3akoH Dapaned. [IpaBuno Jlenna. CaMOMHIYKIUA.
NHnykTuBHOCTD. DHEprus MAarHUTHOro mnojis. [noTHOoCTh 3Heprum MarHuTHOro mosis. [lpuHnun
JEeNCTBUS MHAYKIIMOHHOTO Te€HepaTopa, aCHHXPOHHOIO JBUTATENs, TpaHchopMmaTopa.

14. DOnekTpoMarHUTHOE TMOJ€, TOK CMEIIECHUA. YpaBHEHMs MakcBeila B HUHTETPAIBHON U
nuddepernuanbHon hopme.

15. KonebGaHusi, MX OCHOBHBIE XapaKTEPUCTHUKU. YPpaBHEHHs CBOOOIHBIX KojeOaHuil. Monenb
JUHEHHOTO TapMOHHYECKOro ociuuisitopa. CrokeHHe TapMOHMYECKMX KoseOanuii. buenws.
@urypsl Jluccaxy. 3aryxaromue KoieOaHus, OCHOBHBIE XapaKTEPUCTUKH.

16. BeiHy>XIeHHBIC JIEKTPOMarHuTHBIC KosieOanus. ['apMoHnYecKkre epeMeHHbIe TOKU. 3akoH OMa
JUISL LETH IEPEMEHHOT0 TOKa. Pe30HaHC HanpsiKEHU U TOKOB.

17. BonnoBsie npotiecchl. BonHoBoe ypaBHeHue. [lnockas Bosna. da3oBast 1 rpynioBasi CKOPOCTH,
4acToTa, JJIMHA BOJHBI, BOJIHOBOE 4Hcio. BonHoBoii maker. Dddexr Homnepa. MuaTepdepenus u
mudpaxus BoiaH. KorepentHocts. M3nyueHue, paccesHue, NOMIOMICHUE, TPEIOMIICHHE, UCTIEPCUs
AJNIEKTPOMATHUTHBIX BOJIH. MoJ1eTb JUMOJIBHOTO U3JTYYCHHUS.

18. HWntepdepenumss u audpakuus cBera. Judpaxmmonnas pemerka. Jlucmepcus cBera.
ITonspusanus ceera.

19. Mopenp uacasbHOTO Ta3a. YPaBHEHHE COCTOSHHS HWJICATBHOTO Ta3a. BHYTpeHHssT SHEprus.
Tepmoaunamudeckas padora. Terota. TermmoemkocTs. [lepBoe Hauano TepMOIMHAMUKH.

20. Ilukiuueckue mnpouecchl. BTopoe Hayanmo TepMOAMHAMHUKH. TemIoBbIe JBUTATEId U
xonoauibHble yeTaHOBKHU. [{ukn Kapuo. KIT/L TenoBoro asurarens. DHTpOINHUSL.

21. Baemnnii pororddext. YpaBHenue DitHmreriHa. @DoTOH. DHEPrus, Macca ¥ UMIyJIbe (poToHa.
22. BonHoBble cBolcTBa MHUKpodacTUll. COOTHOIIEHHS HEONPEIEIEHHOCTEW NIl KOOpAMHATHI U
UMITyJIbCa, SHEPTUU U BpeMeHU. BomHoBas (QyHKIMS U CBS3aHHbIE C HEIO TMOHATHUS (IJIOTHOCTD
BEPOSITHOCTH, BEPOSTHOCTh, CPEAHNE 3HaYCHUs (PU3MUECKUX BEIHUYMH). BpeMeHHOe U cTalmoHapHoe
ypaBHeHus LlIpéaunrepa.



23. OmepaTopsl WMITylIbCa, DHEPTHH, MOMEHTAa HMITYJIbCa, COOCTBEHHBbIC 3HadeHHs. KBaHTOBOE
coctosiHue, BbIpoXkaeHHe. CnuH 3iekTpoHa. BomHoBas (QyHKIMS 3JIEKTpOHA C Y4YETOM CIIMHA.
BonnoBas pynkius muorux yactuu. [Ipuanun [aynu.
24. KgantoBass Mozenb uaecanbHoro rasza. Pacnpenenenus ®epmu-/lupaka m bose-DiHIITEHA.
OnextpoHHbiid raz npu T = 0. DOneprust @epmu. KBaHTOBBIM AJIEKTPOHHBIN Ta3 B TBEPAOM TeEIIE.
3onHas Teopus. [IpoBOAHUKH, TUIEKTPUKH U TTOITYNPOBOJHUKHA B 30HHOM TEOpUH TBEPAOTO Tena. P-
n nepexoA. /nonpl, TpaH3UCTOPBHI.
25. MarauTHbIe cBOMCTBa TBepAbIX Tell. [Ipupona nua-, mapa- u peppomaraeTusma.

Jlnst caMOCTOSITENTbHOM pabOThl UCHONB3YIOTCS METOJIMYECKHE YKa3aHHS IO OCBOCHHIO
JUCIUIUIMHBI U U3/IaHUS U3 CIHMCKA MPUBEIEHHONW HUKE OCHOBHON U IOMOJHUTENBHOM JIUTEPATypPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbLHBIX padoT, pedeparos, TP, PI'P, PIIP

He minanupyercs.

4.1.2.6. IIpumepHbIii NepevyeHb TeEM KYPCOBBIX PadoT (IIPOEKTOB)
He mmanupyercs.



4.2 ®opma o0yuyeHusi: 3209Has

YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoew- Jlek- Mpakru- | Jlagopa- Koncynb- (KOHTAK- MPOMEKYTOYHOT0
KOCTb, YyecKue TOPHBIE KonT- CPC,
CemecTp umu, Taums, THas KOHTpoJIsI (3K3.,
qac./ 3a4. 3aHATHUSA, | padoThl, poJib,uac. qac.
gac. gac. padora), 3ad4., 3a4. C OIl.)
en. qac. qac.
qac.
1 126 /3,5 4 6 6 2 0,5 18,5 103,75 3au.(3,75)
2 126 /3,5 4 4 4 2 0,6 14,6 102,75 IK3.(8,65)
108 /3 4 4 4 2 0,6 14,6 84,75 IK3.(8,65)
Hroro | 360/10 12 14 14 6 1,7 47,7 291,25 21,05
4.2.1. CTpykTypa AMCUUILJINHbBI
KoHnrtakTHas pabota
o0yJaromuxcs ¢ <
Mearoru4ecKuM pabOTHUKOM )
9 dopma TeKyIIero
g" KOHTPOJIA
& % ycreBaeMocTH (1o
Ne Paznen (tema) 3 e HEJIENSAM
m\ JIUCLIUIUTUHBI 2 = | = | ~ o cemectpa), hopma
o = & = S IPOMEKYTOIHON
E = Lg w 5 arrecTanuu(mo
S| | & S| a ] ceMecTpam)
o~ o > < = =
El |l 5|l <X | 9 <
5| 5| & 32 Q| & @)
2| 2| E|l 2|l =S| 5| E
sl 8l &l alE=E| 2| =
= =) st = ~ g S
= s | & 5| =
| & g 5
< | & 5
=S|
1 Beenenue. [Ipenmer 1 212 1|4 16 3a4eT, BOIPOCHI
(bu3uKH, METOIBI K 3a4eTy
(hU3UIECKOTO
UCCIIEIOBAHMS, CTPYKTYpa
Y 33J1a4 Kypca
2 dusnyeckme OCHOBBI 1 2 12| 2 43,75 | 3auer, BOIPOCHI
MEXaHHKH K 3a4eTy
3 DIIeKTPUYECTBO U 1 2 44 3a4eT, BOIPOCHI
MarHeTUu3M K 3a4eTy
Bcero 3a cemectp 126| 4 | 6 | 6 | + 2 1051103,75 3au.(3,75)
4 DNEKTPUYECTBO U 2 | 2 90 | 3auer, BOMPOCHI
MarHeTHu3M K 3a4€Ty
5 | OcHOBBI BOJIHOBOM ONTHUKK | 2 2 4 BOIIPOCHI K
9K3aMEHY,
OUIETHI
6 KBanToBas ¢usuka 2 | 2|2 8,75 BOIIPOCHI K
9K3aMEHY,
OUIeTHI




7 | Cratuctuueckas puzukau | 2 4 0 BOITPOCHI K
OCHOBBI T€PMOIMHAMUKH IK3aMEHY,
OMIIeTHI
Bcero 3a cemectp 126 | 4 | 4 | 4 | + 2 10,6102,75 DK3.(8,65)
8 | Crarucruueckas puszukau | 3 2| 2 10,25 BOIIPOCHI K
OCHOBBI TEPMOJMHAMUKHU 9K3aMEHY,
OMJICTHI
9 | CoBpemenHnas pusuueckast | 3 | 2 | 2 | 4 74,5 BOITPOCHI K
KapTUHA MHpa IK3aMEHY,
OMIIeTHI
Bcero 3a cemectp 1081 4 | 4| 4 | + 2 |10,6| 84,75 JK3.(8,65)
Htoro 36012 | 14| 14 6 [1,7]291,25 21,05

4.2.2. Conepxanue JTUCHUILTHHBI

4.2.2.1. IlepeueHsn JeKuuii
Cemectp 1
Paszoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzunueckozo ucciedo8anuss, Cmpykmypa u 3a0aqu
Kypca
Jleknus 1.

Lenpb u 3a1a4M Kypca GU3UKU B CTAHOBICHUH MH)KEHEepa-TexHoora. O mociuencTBUsIX
poeCCHOHAIBHON JEATENHPHOCTH ¢ TOYKH 3PEHUsS eIMHCTBA Onocdepsl 1 OMOCOIMATTEHON TPUPOIBI
yenoeka. [Ipencrasienue o BeenenHoii U B 11€70M Kak (PU3NYECKOM 0OBEKTE U €€ IBOJIIOLINY.
buocdepa. BzaumoaeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOTO
uccnenoBanuii B pusnke. DyHaaMeHTaIbHOE EMHCTBO €CTECTBEHHBIX HAayK, HE3aBEPIICHHOCTD
€CTECTBO3HAHMSI U BOZMOXKHOCTH €T0 JalbHeIero pa3suTus. Baxkuelnme stanbl HCTOPUU PUKKH.
Posb ¢pu3uKky B pa3BUTUHU TEXHUKU U BIMSHUE TEXHUKU Ha pa3BuTHe (Hu3uku (2 daca).

Pasoen 2. Qusuyeckue ocHosbl mexanuxu
Jleknus 2.

[IpenMeTr MexaHUKH. DJIEMEHTHl KHHEMAaTUKU TOUKH. PU3NYEcKoe MOIETUPOBAHUE.
He3aBucumocTs mnpocTpaHcTBa OT BpPEMEHHM B KJaccMueckol MexaHuke. Kunemarnueckoe
OIMCaHUE ABMXEHUS. DJIEMEHTHI BEKTOPHOI anreOpsl. BekTop nepemeneHus, myTh, CKOPOCTb U
YCKOpPEHUE B Cllydae KPUBOJIMHENHOTO IBUKEHUS M MaTepHalIbHON TOUKU. BBeneHne noHsaTus
HOPMAJILHOT'O U TAHT€HIIUAIIBHOTO YCKOPEHUH TOukH. OO U3MEpEeHMsIX U UX CHEIU(PUIHOCTH B
¢uzuke. O cMbIciIe TPOU3BOIHON M MHTETpasia B (pU3HKe MPUIOKEHUN K (PU3NUECKUM 3aadaM.
CreneHu cBOOOIbI, MaTEpUATBHON TOUKH U Tena. [IoHaTHE 00 0000IMEHHBIX KOOpANHATAX.
Kunemaruka TBepaoro tena. YriaoBasi CKOPOCTb U YIVIOBOE YCKOpeHHUeE Tena. KnHemaTnueckue
XapaKTepUCTUKHU BPAIlaTEIbHOTO JABM)KEHUS U X CBA3b C KHNHEMATUYECKUMU XapaKTepUCTUKAMHU
nocTynaTensHoro ABrkeHus. Knaccnyeckas, peisiTUBUCTCKas, KBaHTOBas (2 4aca).

Cemectp 2
Pa3zoen 4. Dnexmpuuecmeo u macnemusm
Jleknus 3.

ITonsATHE COCTOSIHUSA B KJIACCUYECKON M KBAHTOBOM MEXaHMKE. | paHULIBI IPUMEHAEMOCTH
KJ1accuyecko Mmexanuku. CoBpemMeHHas TpakToBKa 3akoHOB HrroTona. [1epBriii 3akoH HeroToHa Kak
IIOCTYJIAT O CYIIECTBOBAHUYU MHEPLUAIBHBIX cucTeM oTcueTa. COBpeMEHHAsl TPAaKTOBKA IOHSTHS
CHUJIBI KaK Mepbl UHTEHCUBHOCTH B3aUMOJACHCTBHUSI TN, MPOSBIISAIONIEHCS B U3BMEHEHUU UMITYJIbCa TeJ
3a BpeMs UX B3aUMOJEHCTBUN. Bropoii 3akoH Hbl0TOHA Kak ypaBHEHUE ABUXKEHUS Tena. TpeTui
3ak0oH HrioToHa U cimydau ero HapymieHus. [IpeodpazoBanus ["anumes. [IpuHIMI OTHOCUTETHFHOCTH
B KJIACCHYECKOI MeXaHMKe. 3aKOH COXPaHEHUS UMITyJIbca KaK (yHIaMEHTAIbHBINA 3aKOH IIPHPO/IBL.
Cuctema nieHTpa Macc. TeopeMa o IBHKEHUU IIeHTpa HHepluH (2 Jaca).




Pa3zoen 6. Keanmosas gpuszuxa
Jleknus 4.

JIBU>KEeHME Tel ¢ IEPEMEHHOM Maccoil (BbIBOA ypaBHeHU Memmepckoro u L{nonkoBckoro).
[IpuHIUIT OTHOCUTENBHOCTH B KJIACCUYECKOM MEXaHUKE. AITUTUBHOCTh MAacChl M 3aKOH COXPaHEHHUS
MAacChl B JJOPENIATUBUCTCKON MEXaHUKE U OOBEAMHEHHS €T0 C 3aKOHOM COXPAHEHHUS SHEPTUH, B
PETNATUBUCTCKOM MEXAHUKE B CBA3W C YCTAHOBIICHHOM B3aMMOCBS3bI0 MEXIY SHEPTUEH U MacCOil.
PenaruBucrckast macca. PenaruBuctckuii UMIysbc. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa Teja.
MomeHT cuiibl. OCHOBHOM 3aKOH IMHAMUKH BpallaTEIbHOTO ABUKEHHUS. MOMEHT MHEPLIMU Tea.
MoMeHT uMITyabca. 3aKOH COXpaHeHHsI MOMEHTa UMITyJbca Tena (2 yaca).

Cemectp 3
Pa3zoen 8. Cmamucmuyeckas ¢puzuxa u 0CHo8bl MepmMOOUHAMUKU
Jleknus 5.

VYpaBHeHUsI IBHXKEHUS M pABHOBECHS TBEPAOIO Tea. DJIEMEHThl MEXaHUKH KUAKOCTEH 1
razoB. BeiBog ypaBHenust bepnyinnu . HennepuuansHbie cuctembl oTcuera. Cuibl mHepuuu. OCHOBBI
penATUBUCTCKOW MexaHukd. CreuuanbHas Teopusi OTHOCHUTENbHOCTH JiHIITENHA. [locTynaTsl
Oitamreitna. B3anMocss3pb mpoctpancTBa u Bpemenu. [Ipeodpazoanust  Jlopenma. CneactBus u3
npeoOpazoBanuii JIopeHIa: OJHOBPEMEHHOCTh COOBITUN B Pa3HBIX CUCTEMax OTCYETa, AJIMHA Tell
B Pa3HBIX CHUCTEMaX OTCYETa, JUTUTEIIBHOCTh COOBITHI, MHTEPBA, MPEe0Opa3oBaHMUs CKOpPOCTEH (2
qaca).

Pazoen 9. Cospemennasn ¢puzuuecxkas xapmuna mupa
Jlexknus 6.

DJIEKTPOCTaTHKA B BAKYYME U BEIIECTBE. DNEKTPUUECKUI 3apsa. JJMCKpeTHOCTh 3apsa.
3axoH Kynona. HanpsixeHHOCTD anekTprudeckoro nosis. [IpuHuun cynepno3sunuu nojiei.
DJIEKTPUUYECKUI TUTIONb U €r0 MOBEJAEHUE B JICKTPUUECKOM ToJie. BBeieHne B BEKTOPHBIN aHAIN3.
I'panuenT, mOTOK BEeKTOpa, AUBEPreHIMs. DiIekTpocTaTinueckas Teopema ["aycca. Pabota
3JIEKTPOCTATHYECKOr0 NoJs. L{upKysius BeKTopa HanpsKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS.
[ToTenuuan 35ekTpocTaTidecKoro mossi. CBa3b MEXAYy NOTEHIIMATIOM U HAMPS)KEHHOCTHIO
3JIEKTPOCTATHYECKOTO MOJIs. DKBUIIOTEHIMAIbHBIE TIOBEpXHOCTH. [IpoBOIHUK B
AIIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECUS 3apsii0B Ha NMpoBoHUKe. [ToBepxHOCTHAs
IJIOTHOCTB 3apsAia. DIEKTPOCTAaTUUECKOE MOJIe B IIIOCKOCTH. [IoBeIeHne MPOBOIHUKA BO BHELTHEM
AIIEKTPOCTATUYECKOM I0JIE . DIEKTPOCTATHUECKAs 3aIUTA. DIEKTPOEMKOCTh YEIUHEHHOTO
npoBoHuKa. [lorennman 3apspkenHoro mapa. Konnencaropst (2 gaca).

4.2.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHI

Cemectp 1
Paszoen 1. Beeoenue. [lpeomem husuxu, memoowt puzuuecko2o uccied08anus, Cmpykmypa u 3a0ayu
Kypca
IIpakTH4eckoe 3ansaTHe 1.

KunemaTtnka mocrynaTenpbHOTO ABMKEHHS (2 daca).
Pa3zoen 2. Quzuueckue ocHosbl MexaHuKu
IIpakTnyeckoe 3ansiTue 2.

Kunematuka BpamarenbHOro ABMKEHUs (2 yaca).
Pazoen 3. Dnexmpuuecmeo u macnemusm
IIpakTH4eckoe 3ansaTHE 3.

JlnHaMyKa OCTynaTeIbHOTO ABMKEHUS (2 yaca).
Cemectp 2
Paszoen 5. Ocnosvl 6onnogoti onmuku
IIpakTH4eckoe 3ansaTHE 4.

JlnnaMyka BpamaTeabHOTo ABMKEHU (2 Jaca).
Pa3zoen 6. Keanmosas gpuszuxa
IIpakTnyeckoe 3ansiTue 5.

3aK0H COXpaHEHHs SHEPTUU B MEXaHUKH (2 yaca).



Cemectp 3
Paszoen 8. Cmamucmuyeckasn gpuzuxa u 0CHO8bl MePMOOUHAMUKU
IIpakTH4eckoe 3ansaTHE 6.

MowmeHT uHepruu tena (2 yaca).
Pa3zoen 9. Cospemennas ¢uszuueckas kapmuna mupa
IIpakTnyeckoe 3ansiTue 7.

MowmeHT cuibl (2 Jaca).

4.2.2.3. Ilepevyenn 1a00paTOPHBIX padoT

Cemectp 1
Paszoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzuneckozo ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
JlabGoparopHnas 1.

Brruncnenue morpenrHocTy npu GU3MIECKUX U3MEpeHusx (4 Jaca).
Paszoen 2. Qusuueckue ocHosbl Mexanuxu
JlabopaTopHnas 2.

Ompenenenne MOMEHTa HHEPITUU TBEPABIX Te (2 Jaca).
Cemectp 2
Paszoen 3. Cmamucmuueckas ¢usuxa u 0cHo8bl mepmMoOUHAMUKU
JlabopaTopnas 3.

N3ydyeHne 0CHOBHOTO 3aKOHA JMHAMHUKH BpallaTeIbHOTO IBHKEHUS (4 Jaca).
Cemectp 3
Pazoen 4. Cospemennas ¢puzuuecxkas kapmuna mupa
JlabopaTopnas 4.

Omnpenenenue CUbl TPEHUS IPU BpallaTeIbHOM JBMKEHUHU (4 yaca).

4.2.2.4. IlepeyeHb TeM U yUeOHO-MeTOANYECKOE o0ecriedyeHre CaMOCTOATEILHOM

padoTbI

[lepedyeHp TeM, BBIHECEHHBIX HA CAMOCTOATENIBHOE U3YUYEHUE:!

1. Lenp 1 3ama4un Kypca GU3MKHA B CTAHOBIICHUU WH)XXEHepa-TexHoora. O MocleCTBUIX
poeCCHOHAIBHON JEATENHHOCTH ¢ TOYKH 3PEHUS eIMHCTBA Onocdepsl 1 OMOCOIMATTEHON TPUPOIBI
yenoeka. [Ipencrasienue o BeenenHoii u B 11€70M Kak (pU3NYECKOM 0OBEKTE U €€ IBOJIIOLINH.
buocdepa. BzaumoaeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOTO
UCCIICIOBaHUH B (PU3UKE.

2. ®yHgamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUIEHHOCTh €CTECTBO3HAHUS U
BO3MOXXHOCTH €T0 JaJbHENIIero pa3BuThs. Baxkneiimue stansl ucropuu Gusuku. Pons ¢pusuku B
Pa3BUTHUU TEXHUKH U BIUSHUE TEXHUKU HA pa3BUTHE (PUUKU.

3. [IpeameT MexaHUKU. DJIEMEHTHI KHHEMAaTHKU TOUkU. Du3nyeckoe MoieTupoBaHue.
HeszaBucuMoCTh MpoCTpaHCTBA OT BpPEMEHHM B KJIACCHMYECKOW MexaHuke. KuHemarudeckoe
OTHMCaHUE ABMKCHUS. DIIEMEHTHI BEKTOPHOU anreOpsl. BekTop mepemenieHus, myTh, CKOPOCTh U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO JBUKEHUS U MaTEpUAIIbHON TOUKU. BBeneHre NOHATHS
HOPMAJTHHOTO U TAHTEHIIMAIIBHOTO YCKOPEeHH TOUKH. O0 M3MEPEeHHSIX U UX CHEIU(PUIHOCTH B
¢uzuke. O cMmbiciae MPOU3BOJAHOMN U UHTErpaia B (pU3MKe IPUIOKEHUU K GU3NYECKUM 3a]jauaM.

4. CrenieHu cBOOOBI, MATEpUAIBHON TOYKH U Tena. [ToHsaTre 06 0000IIeHHBIX KOOPUHATAX.
KunemaTtuka TBepI0oro TENa. YIIIoBast CKOPOCTh U YIII0BOE YCKOPEHUE TeNa.

5. KuneMatnueckue xapakTepUCTUKU BPALIaTEIHLHOTO IBMXKEHUS U UX CBSI3b C
KMHEMATUYECKUMH XapaKTEPUCTUKAMHU MOCTYNaTENbHOrO ABMKeHUs. Kinaccuueckas,
PEIATUBUCTCKAS, KBAHTOBASI MEXAHUKHU.

6. [loHsiTHe COCTOAHMS B KIIACCUYECKOW M KBAHTOBOM ME€XaHUKE. ['paHuUIIbl MPUMEHSAEMOCTH
KJIACCUYECKOW MEXAHUKH.

7. CoBpeMeHHas TpakToBKa 3akoHOB HbtoToHa. [lepBriil 3akoH Hpr0TOHA Kak mocTynar o
CYILIECTBOBAaHUU UHEPIUAIBHBIX cCUCTEM oTcueTa. COBpeMEeHHast TPAKTOBKA MOHATHUS CUJIbI KaK MEPBI
WHTEHCHUBHOCTH B3aUMOJEHCTBUS TEJ, MPOSABISAIOIIECHCS B U3MEHEHUH UMITYJIbCa TEN 3a BPEMS UX
B3aMMOJICUCTBUM.



8. Bropoii 3akoH HproTOoHa Kak ypaBHeHHE NBUKEHUS Tena. Tperuil 3akoH HproToHa 1
cinydau ero HapymeHus. [IpeobpazoBanus ["anumes. [IpuHITMT OTHOCHTEILHOCTH B KJIACCUYECKOM
MeXaHUKe. 3aKOH COXpaHeHMs UMIYJbca Kak (hyHIaMEeHTaIbHbIN 3aKoH mpupoabl. Cucrema 1neHTpa
Mmacc. TeopeMa 0 IBMKCHUH LICHTPA NHEPLIMH.

9. JIBM>KeHUE TeIl ¢ IEPEMEHHOM Maccoil (BbIBOJ ypaBHeHU Memmepckoro u [{nonkoBckoro).
[TpyHIMII OTHOCUTENBHOCTH B KJIACCUYECKOU MEXaHMKE.

10. ArIuTHBHOCTH MacChl U 3aKOH COXPAHEHUS MAcChl B JOPEISTUBUCTCKON MEXAHUKE U
00BETMHEHHUS €0 C 3aKOHOM COXPAaHEHMsI SHEPT UM, B PEIIATUBUCTCKON MEXAHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3BIO MEXKy SJHEprue u maccoil. PenaruBucrckas macca.
PensTuBUCTCKHIT MMITYJIBC.

11. 3akoH coxpaHeHUsi MOMEHTa UMITyJbca Teja. MomeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKHU
BpaILaTeIbHOTO ABMKCHHUA. MOMEHT nHepuuu Tesna. MOMEHT UMITynbca. 3aKOH COXPaHEHUS
MOMEHTa UMITyJIbCa TeJa.

12. YpaBHeHUs ABUKEHUS U PABHOBECHUS TBEPAOTO Teja. IJIEMEHTbhl MEXAHUKH )KUIAKOCTEH U
razoB. BeiBoa ypaBHeHus: bepHyiu.

13. Hemnepuuanbaeie cucteMbl oTcueTa. Criibl nHEpU. OCHOBBI  PEJISITUBUCTCKOM
MexaHuku. CnenuanbHas TEOpHUsT OTHOCUTENIBHOCTH ODMHILTEIHA.

14. TToctynatel DiHIITEITHA. B3anMOoCBs3b MpocTpaHCcTBa U BpeMeHU. [IpeoOpa3oBanus
Jlopenua. CnenctBust u3 npeoOpazoBaHuii JlopeHIa: OZHOBPEMEHHOCTh COOBITUH B pa3HBIX
cucTeMax OTCYETa, [UIMHA TEJ B Pa3HbIX CUCTEMAaxX OTCUETa, NIUTEIbHOCTh COOBITUM, HHTEpPBAI,
npeoOpa30BaHUsl CKOPOCTEH.

15. DnekTpocTaruka B BAKyyMe U BEIIECTBE. DJIEKTPUUECKUM 3apsl. JIuCKpeTHOCTh 3apsaa.
3axoH Kynona. HanpsixeHHOCTD anekTprudeckoro nosis. [IpuHuun cynepno3sunuu nojiei.
DNEKTPUYECKUNA JUIIOJb U €r0 MTOBEACHUE B DICKTPUYECKOM ITOJIE.

16. BBenenue B BEKTOPHBINA aHANM3. [ paiueHT, MOTOK BEKTOpA, TUBEPTrEHIU.
DnekTpocTaTudeckas Teopema [aycca. Pabora anexktpocrarnueckoro mojst. [lupkysnsmnus BekTopa
HaANPsDKEHHOCTH JIEKTpocTatnyeckoro nosst. [lorenunan sanekrpocratudeckoro moiis. CBsi3b MEXIY
MOTEHIMAJIOM U HaNPsYKEHHOCTBIO 3JIEKTPOCTATHYECKOTO MOJIS. DKBUIIOTECHIIMAIBHBIE TOBEPXHOCTH.

17. IIpoBOIHUK B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apsA0B HA IPOBOJHUKE.
IToBepxHOCTHAs IIIOTHOCTH 3apsiia. DIEKTPOCTATHUECKOE ToJie B TIIOCKOCTH. [loBeneHue
IIPOBOJHMKA BO BHELIHEM 3JIEKTPOCTATHUECKOM I0JIE . DJIEKTPOCTaTUYECKasl 3aIIUTA.
DIJIEKTPOEMKOCTh YEAMHEHHOT0 TpoBoAHMKA. [[oTeHIman 3apspkeHHoro mapa. KoHaeHcaTopsl.

18. EMKOCTb KOH/IEHCAaTOPOB pa3IMyHON reoMeTprueckoi KoHpurypanuu. CoequHeHne
KOHZCHCAaTOpoB. CTaTH4ecKoe MoJje B BelmecTse. JnaneKTpuku. MoJIeKymnbl AUDIEKTPUKA KaK
ANEKTPUYECKUN TUTIOJIb.

19. DHeprus Aumoss BO BHEITHEM 3JIEKTPUYECKOM MoJie. THIIbl JUAJIEKTPUKOB, TIOBEICHUE
JIURJIEKTPUKOB BO BHEIIHEM 3JIEKTpUUecKoM noge. [lonsipuszanust quaniekTpukoB. Turbl
nossipusanuu. [1onspru3oBaHHOCT.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. J(ManeKTpuuecKas IPOHULAEMOCTD CPEIB.
CBs13aHHBIE U CTOPOHHHUE 3apsibl.

21. Bekrop anexktpuueckoro cMmeuieHus. Teopema ["aycca 11t BEKTOpa 3J€KTPUIECKOTO
CMEILICHUS.

22. O6beMHas IIOTHOCTh SHEPTUU IEKTPUUECKOTO MOJIS B AUIIEKTPUKE. DHEPrUst
B3aMMOJCHCTBHS DJIEKTPUUECKUX 3aPsI0B.

23. DHeprus 3apsKEHHOTO IPOBOJAHUKA. DHEPIHsl 3apsyKEHHOT0 KOHJEHCATOpa. DHEPTUs
aJIeKTpocTaThyecKoro nomist. O0beMHas IIOTHOCTh SHEPTHH AJIEKTPOCTATUYECKOTO MOJIS.

24. ITocTOsTHHBIN JIEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBaHMSI TOKA. BEKTOp MoTHOCTH
Toka. 3akoH OMma B muddepennnanbaon popme. ConpoTHBICHHE TPOBOTHUKOB. MOIITHOCTH TOKA.

25. 3akon JIxoyns - Jlenna B nuddepenunansroii popme. YpaBHeHUE HEPEPHIBHOCTH.
DIIEKTPOABUIKYIIIAS CUJTIA.

26. 3akon Oma B HHTETpaJIbHON (opMe (7151 HEOTHOPOTHOTO ydyacTka 1enu). [Ipasuna
Kupxroda nst pa3BeTBICHHBIX IIETICH.

27. Bzaumogpeiicteue TokoB. OnpeaesneHne eIMHUIBI CUIIbl TOKa aMIiepa.



28. O6mmue cBeneHus 0 KojaeOaTenbHbIX npoueccax. EAuHbIii moaxoa Kk KonedaHusam
paznuuHOl Pu3udeckoi npupoabl. KnnemMaTtnka rapMOHUYECKUX KOJeOaHu . AMIUTUTY 1A, KpyTroBast
yacToTa, (pa3a rapMoHHYecKHX Konebanuil. ['papuueckoe nzodpakeHre rapMOHUYECKUX KOJIeOaHM
(BEeKTOpHBIE JHarpamMmbl). DHEPrusi rapMOHUYECKUX Kojiebanuid. CrokeHne rapMOHUYECKIX
kosiebanuil. buenns. @urypsl Jluccaxy. 'apmonnyeckuii ananus (Oypre-pasioxeHue).

29. Untepdepennius BoaH. Ctosare BoJHBL. BotHOBO# naket. ['pynmoBasi CKOpOCTb.
DJeMeHTH TapMOHMYECKOT0 aHanu3a B ontuke. MuTepdepenuus ceera. KorepeHTHBIE BOIHBI.
VYcnoBus nHTEpPEPEHIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacdet nHTeppepeHInOHHON KapTUHbI
OT JByX UCTOYHHUKOB.

30. ®du3nyueckuii CMBICT CIEKTPATIBLHOTO Pa3ioKeHUss. MOayIMpOBaHHBIC KOJICOaHUSI.
Kiaccuueckuii rapmonndeckuil ocumuiatop. Ilpyxunnbiili MmasTHUK. PU3nUecKUi MasTHUK.
Marematuueckuii MassTHUK. CBOOOHBIE TAPMOHUYECKHE KOIEOAHUS B DJIEKTPUYECKOM
KoJ1e0aTeIbHOM KOHTYpE.

31. KBanToBoe cocTostHuE. 3ajaHe COCTOSTHUS MUKpodacTull. BomHoBas QpyHKkIus u ee
cratndyeckuid cMbIci. [IpuHimn cyneprno3unn. KBanToBble ypaBHEHHs JBMKeHUs yacTuil. OOrmiee
ypaBHenue lllpenunrepa. Ctaunonapnoe ypasuenue Llpenunrepa.

32. Onepatops! GU3NUYECKUX BeTUUMH. YacTuIla B OTHOMEPHOH MPSMOYTOJIbHON
"MOTeHIUAILHOI siMe" ¢ 0ECKOHEYHO BEICOKMMH CTCHKaMH. J[BHKeHHe CBOOOIHOM YaCTHIIBI.
JInHEeNHbI TApMOHUYECKUN OCLUILIATOP B KBAHTOBOW MexaHUKe. [IpoxokaeHne 4acTULibl CKBO3b
MOTEHITMATBHBINA Oapbep. TyHHENbHBIN d(PPeEKT.

33. Atowm. [Inanerapnas mozens atoma Pesepdopaa. Iloctynaret bopa. Atom Bogopozaa u
BOJIOPOIOTIOA00HBIE aTOMBI B KBAHTOBOW MeXaHHKe. KBaHTOBBIC YKCIIa. DHEPTeTUYECKUMA CIIEKTP
BOJIOPOJIONIO00HBIX aToMOoB. I1IupuHa ypoBHel. MarHUTHbIE MOMEHTHI JIEKTPOHOB U aTOMOB.
I'mpomarautHoe oTHOMIEHUE. CTIMH 3JIEKTPOHA.

34. CnuHOBOE KBAHTOBOE YMCIIO. 3AKOHOMEPHOCTHU B CIIEKTPE aroma Bogopoa. IIpuHuun
[Taynu. [lepuoauueckas cucrema snementoB Jl. 1. Menaeneena.

35. Monekyna. loHHas U koBaJIeHTHas CBs3U. Mosekyiia Bonopoaa. DHEpreTUUECKUN CIEKTP
MOJIEKYJL.

36. CtaTUCTUUYECKUN ¥ TEPMOJIMHAMUYECKUI METOABI UCCIIEA0BaHN. MaKpoCcKonyecKkue
napameTpsl. BHyTpeHHss1 3Heprus. MonekynsipHO-KUHETHYECKass TEeOopus HICAIbHBIX Ta30B
VYpaBHEHHE COCTOSHUS UEATIBHOTO Ta3a. JDHEPreTUUYECKOE 3HAUEHUE YHUBEPCAIBHON Tra30BOU
MTOCTOSITHHOM.

37. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KNHETUYECKOW TEOPUM HAEaIbHBIX TIa30B.
MonekynsapHO-KMHETUYECKUN CMBICT TeMnepaTypbl. CTaTUCTUUECKUE pACTIPEICTICHUS. 3aKOH
MakcBesia il pacpeesIeHUs] MOJIEKYI UIEAJIBHOTO T'a3a 110 CKOPOCTSIM.

38. Pacnipenenenne bonpmana. Uncino creneneit cBOOO I MOJIEKYJIIbI. 3aKOH PAaBHOMEPHOTO
pacrpeneneHust SHEPTuH 10 CTENEHSIM CBOOO Il MOJIEKYJIBL. TerIoeMKOCTb.

39. Tem10eMKOCTh MHOTOATOMHBIX Ta30B. HemocTaTouHOCTh KJIaCCHYECKOM TEOpUH
TerioeMKocTH. OCHOBBI TepMoauHamMuKH. [1epBoe Hauano TepmoauHaMuku. PaboTta rasza mpu
M3MEHEHUH ero o0bema.

40. TIpumeHeHue nepBoro Havyajia TePMOAMHAMUKH K u3omnpoueccam. Kpyrosoii mporece
(k). OOpaTUMBIE B HEOOPATHUMBIE MTPOIIECCHI.

41. Bropoe Hayano tepmoanHaMuku. [{ukn Kapuo u ero KIIJ[ 1 naeansHoro rasa.
Tepmonuaamudeckast GyHKIUS COCTOSIHUSI (SHTPOIIHS ).

42. @usnueckuii cMbic sHTponuu. Popmyna bonbumana g sHTponuu. CBolicTBa
SHTponuH. CTaTUCTUUYECKUN XapaKTEP BTOPOTO Ha4Yajla TEPMOJAUHAMUKA. O COOTHOIIEHUH NOPAJIKA U
Oecriopsiika B MPUPOJE.

43. Tperbe HaYaI0 TEPMOJIUHAMUKHU. DJIEMEHThl HEPABHOBECHON TEPMOAMHAMUKHU. SIBIECHUE
nepeHoca.

44, CpenHee 4YHCIIO CTOJKHOBEHHUH M CPEIHSS ITTMHA CBOOOTHOTO TIpodera MOJIeKyl.
TennonpoBonnocts. Juddys3us Buyrpennee Tpenue (Bszkocts). Koaddunuents: nepenoca.

45. CepxnpoBoauMocTb. KyrmepoBckoe criapuBaHue Kak HEOOXOAMMOE YCIIOBHE
cBepXnpoBoAUMOCTH. KynoHOBCKOe OTTankiBaHue U (POHOHHOE MpUTsLKeHHe. CBEpXITPOBOIHUKU
IIEPBOTO ¥ BTOPOIO POJa.



46. BricokoTemreparypHasi CBepXIpoBoaAUMOCTb. Marnetuku. Teopust peppomarueTusma.
Homennas ctpykrypa. [letns rucrepesuca. @eppuThl.

47. ®usuka noJynpoBOJHUKOB. DJIEMEHTHI 30HHOM TEOPUH KPUCTAIIOB. 30HHAS CTPYKTYpa
YHEPreTUYECKOrO CIEKTPA IIEKTPOHOB.

48. MeTasuibl, TUAJIEKTPUKU U TTOIYIIPOBOAHUKH 10 30HHOHK Teopuu. CoOCTBEHHAs
IIPOBOAMMOCTB TOJIYIPOBOAHUKOB. [IprMecHas mpoBOIMMOCTS NOIYIIPOBOAHUKOB. P-n epexon.

49. ®oTonpoBOIUMOCTb MOIYIPOBOAHUKOB. JItoMuHecieHIMsI TBepAbIX Ted. KoHTakT
JIEKTPOHHOTO U JIIPOYHOT0 MOIYIPOBOAHUKOB (p-n nepexon)Cucrema 3apskeHHBIX YacTHUlL.
CoBpemenHas (uznueckast KapTuHa MUpa. YacTUIsl 1 anTuyacTuibl. KBapku.

Jlis  caMOCTOSITENbHONM pabOThl HUCMONB3YIOTCS METOJMYECKHE YKa3aHHA IO OCBOCHMIO
JUCLIUIUIMHBI U U3/1aHUS U3 CIMCKA MPUBEIEHHON HUKE OCHOBHOMN U IOIIOJHUTENIBHOM JINTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedgepartos, TP, PI'P, PIIP

1. Lenp u 3ama4un Kypca GU3MKHA B CTAHOBIICHUU WHXXEHepa-TexHoora. O MocIeACTBUIX
poeCCHOHAIBHON JEATENHPHOCTH ¢ TOYKH 3PEHUS eIMHCTBA Onocdepsl 1 OMOCOIMATIEHON TPUPOIBI
yenoeka. [Ipencrasienue o BeenenHoii U B 11€70M Kak (PU3NYECKOM 0OBEKTE U €€ IBOJIIOLINY.
buocdepa. BzaumoaeiictBue opranusma u cpeibl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOTO
UCCIICIOBaHUH B (PU3HUKE.

2. ®yHgamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUIEHHOCTh €CTECTBO3HAHUS U
BO3MOXXHOCTH €T0 JaJbHENIIero pa3BuThs. Baxkneiimue stansl ucropuu Gusuku. Pons ¢pusuku B
Pa3BUTHUU TEXHUKH U BIUSHUE TEXHUKU HA pa3BUTHE (PUUKU.

3. [IpeameT MexaHUKU. DJIEMEHTHI KHHEMAaTHKU TOUkU. Dusnyeckoe MoieTupoBaHue.
HeszaBucuMocTh MpocTpaHCTBA OT BpPEMEHHM B KIACCHMYECKOW MexaHuke. KuHemarudeckoe
OTHMCaHUE ABMKCHUS. DIIEMEHTHI BEKTOPHOU anreOpsl. BekTop mepemenieHus, myTh, CKOPOCTh U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO JBUKEHUS U MaTEpUAIbHON TOUKU. BBeieHre MOHATHS
HOPMAJTBHOTO U TAHTEHIIMAIBHOTO YCKOPEeHH TOUKH. O0 M3MEPEHHSIX U MX CHEIH(PUIHOCTH B
¢uzuke. O cMmbicie MPOU3BOJAHOMN U UHTErpaia B (pU3MKe MPUIOKEHUHU K GU3NUYECKUM 3a]jauaM.

4. CrenieHu cBOOOBI, MATEpUATBHON TOYKH U Tena. [ToHsaTre 06 0000IIeHHBIX KOOPNHATAX.
KunemaTtuka TBepI0oro TENa. YIIIOBasi CKOPOCTh U YIJIIOBOE YCKOPEHUE Tea.

5. Kunematnueckue xapakTepUCTUKU BPaLIaTEIbLHOTO IBMXKEHUS U UX CBSI3b C
KMHEMATUYECKUMH XapaKTEPUCTUKAMHU MOCTYNaTENbHOrO ABMKeHUs. Kinaccuueckas,
PEIAATUBUCTCKAS, KBAHTOBASI MEXAHUKHU.

6. [loHsiTHe COCTOAHMS B KIIACCUYECKOW M KBAHTOBOW MEXaHUKE. ['paHuUIIbl MPUMEHAEMOCTH
KJIACCUYECKOW MEXAHUKH.

7. CoBpeMeHHas TpakToBKa 3akoHOB HbtoToHa. [lepBriil 3akoH HproTOHA Kak mocTynar o
CYILIECTBOBAaHUU MHEPIUAIBHBIX cCUCTEM oTcueTa. COBpeMeHHast TPAKTOBKA MOHSATHUS CUJIbI KaK MEPBI
WHTEHCHUBHOCTH B3aUMOJEHCTBUS TEJ, MPOSABISAIOIIECHCS B U3MEHEHUH UMITYJIbCa TEN 3a BPEMS UX
B3aMMOJICUCTBUM.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHHE IBUKEHHS Tena. Tperuit 3akoH HeroToHa 1
ciyuau ero Hapymenus. [IpeoOpasoBanus [anunes. [IpuHIMI OTHOCUTENBHOCTH B KIACCHYECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbca KakK (yHIaMeHTaIbHbIN 3aKoH npuposl. Crucrema 1eHTpa
Macc. TeopeMa 0 IBM>KEHUU LIEHTPA UHEPLIUH.

9. JIBmxeHue Tes ¢ MepeMEeHHOU Maccol (BbIBOI ypaBHEeHUH Memepckoro u [{nonkoBckoro).
[IprHIUIT OTHOCUTENBHOCTH B KJIACCHYECKOM MEXAHUKE.

10. A1IUTUBHOCTh MAacChl M 3aKOH COXPAaHEHHUs MacChl B JOPEISITUBUCTCKOW MEXAHUKE U
00BEMHEHUS €T0 C 3aKOHOM COXPAHEHUS SHEPTUH, B PEISTUBUCTCKON MEXaHHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bI0 MEXIY SHEpPrUel U Maccoil. PensituBucTckas macca.
PenaTuBuCTCKHNM UMITYJIIBC.

11. 3akoH coxpaHEeHUsI MOMEHTa UMITyJIbca Tesa. MOMeHT cuiibl. OCHOBHOM 3aKOH JTUHAMUKHI
BpallaTeIbHOrO JIBH>KEHHSI. MOMEHT UHepLuU Tena. MOMEHT UMITYJbCca. 3aKOH COXPAHEHUS
MOMEHTA UMITyJIbCa TENa.

12. YpaBHeHus ABUKEHUS U PABHOBECHUS TBEPIOTO TeNa. DIEMEHThl MEXaHUKHU KHUJIKOCTEN U
razoB. BeiBoj ypaBHenust bepnyiu.



13. Hennepuuanbuble cucteMbl oTcuera. Cuibl nHepuun. OCHOBBI  PENATUBUCTCKON
Mexanukd. CrnenuanbHas TEOpHUsl OTHOCHTEIBHOCTH DWHIITEHHA.

14. Tloctynats! DitHIITEiHA. B3anMocBs3b npocTpaHcTBa U BpeMeHu. [IpeobpazoBanus
Jlopenma. CrneactBus u3 npeobpazoBanuii JIopeHIa: OJHOBPEMEHHOCTh COOBITHH B pPa3HBIX
CUCTEMax OTCYETa, JJIMHA TeNl B Pa3HBIX CUCTEMAaX OTCYETa, JITUTEIBHOCTh COOBITUH, HHTEPBAI,
npeoOpazoBaHus CKOPOCTEH.

15. DnexTpocTaTuka B BaKyyMe M BEILIECTBE. DIEKTPUUECKUN 3apsia. JIUCKpETHOCTD 3apsa.
3akoH Kynona. HanpsiakeHHOCTB 3yieKTpruuecKkoro noss. [IpuHuun cynepno3uimu noiei.
DNEKTPUYECKUN JUIIOJIb U €r0 MTOBEAECHUE B DIIEKTPUYECKOM IIOJIE.

16. BBenenue B BEKTOPHBIN aHaNU3. [ palueHT, MOTOK BEKTOPA, TUBEPTECHITUA.
OnexTpocraTrueckas Teopema ["aycca. Pabota sanekrpocrarnyeckoro noist. Llupkynsius BekTopa
HaIPSKEHHOCTH 3JIeKTpocTaTudeckoro nois. [lorennman snekrtpocratnyeckoro mnois. CBs3b MeXIy
MOTEHIIMAIIOM U HAIPSHKEHHOCTBIO 3JIEKTPOCTATUUECKOTO MOJIsl. DKBUIIOTEHIIMATIbHBIE ITOBEPXHOCTH.

17. IIpOBOJTHHK B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apsiI0B HA TPOBOJHUKE.
[ToBepxHOCTHAs MIOTHOCTH 3apsifa. DJIEKTPOCTaTUYECKOE NoJIe B IIIOCKOCTH. [loBenenne
MIPOBOJIHHUKA BO BHEIIHEM JIEKTPOCTATUYECKOM TOJIE . DIEKTPOCTATHYECKAs 3aIUTA.
DNEKTPOEMKOCTh YEAUHEHHOTO TpoBoAHMKA. [loTeHMan 3apskeHHoro mapa. KonaeHcaropsl.

18. EMKOCTh KOHJIEHCATOPOB Pa3InyHOMN reoMeTpruieckoit koHpurypanuu. CoequHeHne
KOHJEeHcaTopoB. CTaTuueckoe noJje B BelecTse. JAnanexkTpuku. MoneKyssl AU3IEKTPUKA Kak
BIEKTPUYECKHUI AUTIOJb.

19. DHeprus AUINOIS BO BHELIHEM 3JIEKTPUUYECKOM I0J1€. THUIBI AUIEKTPUKOB, TIOBEACHHE
JUAJIEKTPUKOB BO BHEIIHEM AJIEKTpUueckoM noJie. [lomsapusanus ausinekTpukoB. Tumsl
nosisipuzanuu. [lonsapru3oBaHHOCTD.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. JIMAIeKTpruUIecKasi MPOHUILIAEMOCTh CPEIBI.
CBsi3aHHBIE U CTOPOHHHUE 3aPsIIbI.

21. BekTop anekTpuyeckoro cmemieHus. Teopema ["aycca s BeKTopa 3JeKTPUYECKOro
CMEILEHUS.

22. O0beMHas MIIOTHOCTh SHEPTHH SJIEKTPUUECKOTO OISl B TUDJICKTPUKE. DHEPTUS
B3aUMOJICUCTBUS AIEKTPUUECKUX 3aPsI0B.

23. DHeprus 3apsKEHHOT0 MPOBOJAHUKA. DHEPIus 3apsHKEHHOT0 KOHAEHCATOpa. DHEPTUst
AIIEKTPOCTATUYECKOTO 1mosisd. OOBbEeMHAs IUIOTHOCTh SHEPTUU HIIEKTPOCTATUUECKOTO TOJIS.

24. TTocTOSITHHBIN AIEKTPUUECKUNA TOK. Y CIOBUS CYIIECTBOBaHUS TOKA. BEKTOp MIIOTHOCTH
Toka. 3akoH Oma B muddepenmansaoit popme. ConpoTuBieHUE MPOBOTHUKOB. MOIITHOCTh TOKA.

25. 3akon JIxxoyns - Jleana B nuddepennnansaoil hopme. YpaBHEHHE HETIPEPHIBHOCTH.
DNEeKTPOABMKYIIAs CUJIA.

26. 3akon OMa B HTerpasibHON (hopme (J171s1 HEOTHOPOTHOTO yuacTka 1enu). [IpaBuia
Kupxroda amnst pa3BeTBICHHBIX 1ETEH.

27. BzaumoperictBue TokoB. OnpeaeneHue eIuHUIbI CHIIbl TOKa amIiepa.

28. O6mmue cBeneHus 0 KojebaTenbHbIX npoueccax. EAuHbIi moaxoa K KonebaHusam
paznuuHO# uzrdeckoi npupoabl. KnneMaTtnka rapMOHUYECKUX KOJeOaHUH . AMIUTUTYIa, KpyTroBast
4acToTa, (pa3a rapMoHHYecKHX Konebanuil. I'papuueckoe nzodpakeHre rapMOHUYECKUX KOJIeOaHM
(BEeKTOpHBIE AUarpamMmbl). DHEPrusi TapMOHUYECKUX Kojiebanuid. CrokeHne rapMOHUYECKIX
kosiebanuil. buenuns. @urypsl Jluccaxy. 'apmonnyeckuii ananus (Pypre-pasioxeHue).

29. Unrtepdepennius BoaH. Ctosare BosHBL. BoHOBO#M naket. ['pymnmoBast CKOpoCTb.
DNeMEeHTBl TAPMOHUYECKOTO aHalu3a B onTuke. MHTepdepennus cBera. KorepeHTHbIE BOTHBIL.
VYcnoBus nHTEpPEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacyet nnTeppepeHInOHHON KapTUHbI
OT JIByX UCTOYHHUKOB.

30. ®du3nueckuii CMBICT CIEKTPATIBLHOTO Pa3IoKeHUss. MOAyIMpOBaHHBIC KOJICOaHUSI.
Kiaccuueckuii rapmonndeckuil ocumiatop. Ilpyxunnbiil MmasTHUK. PU3HUECKUN MasTHUK.
Marematuueckuit MasTHUK. CBOOOHBIE TAPMOHMYECKHE KOIEOaHUs B DJIEKTPUUECKOM
KoJ1e0aTeIbHOM KOHTYE.

31. KBanToBoe cocTosiHuE. 3ajaHe COCTOSTHUSI MUKpodacThll. BomHoBas QyHKIus u ee
crarnueckuii cMbich. [Ipuniun cyneprnosunuu. KBaHTOBBIC ypaBHEHUs ABUKeHHS yacTuil. O01iee
ypaBHenue lllpenunrepa. Ctaunonapuoe ypasuenue Llpenunrepa.



32. Onepatopsl GU3NUYECKUX BeTUUMH. YacTuIa B OTHOMEPHOH MPSMOYTOJIbHON
"MOTeHIUAILHOI siMe" ¢ 0ECKOHEYHO BEICOKMMH CTCHKaMH. J[BHKeHHe CBOOOIHOM YaCTHIIBI.
JInHEeNHbI TApMOHUYECKUN OCLUILIATOP B KBAHTOBOW MexaHUKe. [IpoxoxkaeHne 4acTULbl CKBO3b
MOTEHITUATBHBINA Oapbep. TyHHENbHBIN d(PPeKT.

33. Atom. [Inanerapnas mozens atoma Pesepdopaa. Iloctynarst bopa. Atrom Bogopozaa u
BOJIOPOIOTIOA00HBIE aTOMBI B KBAHTOBOW MeXaHWKe. KBaHTOBBIC YKMCIIa. DHEPTeTUYECKUM CIIEKTP
BOJIOPOJIONION00HBIX aToMOoB. I1lupuHa ypoBHel. MarHUTHbIE MOMEHTHI JIEKTPOHOB U aTOMOB.
I'mpomarautHoe oTHOMIEHUE. CTIMH 3JIEKTPOHA.

34. CnuHOBOE KBAHTOBOE YMCIIO. 3AKOHOMEPHOCTHU B CIIEKTPE aroma Bogopoa. IIpuHuun
[Taynu. [lepuoauueckas cucrema snemeHntoB Jl. 1. Menaeneena.

35. Monekyna. loHHas 1 KoBaJleHTHas CBsA3U. Mosekyiia Bonopoaa. DHEpreTUUECKUN CIEKTP
MOJIEKYII.

36. CtaTCTUUYECKUI ¥ TEPMOJIMHAMUYECKUI METOBI MCCIIEA0BaHN. MaKpoCcKonyecKkue
napaMeTpsl. BHyTpeHHsas dHeprusa. MONEKyIsIpHO-KMHETHYECKAass TEOPUS HICAIBHBIX Ta30B
VYpaBHEHHE COCTOSHUS UAEATIBHOIO Ta3a. DHEPreTUUYECKOE 3HAUEHUE YHUBEPCAIBHON Tra30BOM
IIOCTOSTHHOM.

37. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KNHETUYECKOW TEOPUM HAEaJIbHBIX TIa30B.
MonekynsapHO-KMHETUYECKUN CMBICT TeMnepaTypbl. CTaTUCTUUECKUE paCIIpEICTICHUs. 3aKOH
MakcBesia Juisl pacpeesIeHNs MOJIEKYI HIEAJIbHOTO Ta3a 110 CKOPOCTSIM.

38. Pacnipenenenne bonpumana. Uncino creneneit cBOOO I MOJIEKYJIIbI. 3aKOH PABHOMEPHOTO
pacrpenieNieHust SHEPTUH 10 CTENEHSIM CBOOO Il MOJIEKYIIBL. TerIoeMKOCTb.

39. Tem0eMKOCTh MHOTOATOMHBIX Ta30B. HenocTaTouHOCTh KJIaCCUYECKOM TEOpUH
TerioeMKocTH. OCHOBBI TepMoauHamMuKkH. [1epBoe Hauano TepmoauHaMuku. PaboTta raza mpu
U3MEHEHHUHU ero oobema.

40. IIpuMeHeHne epBOro Havajaa TEPMOJMHAMUKHU K U3ompoueccaMm. Kpyrosoi nporecc
(k). OOpaTUMBIE B HEOOPATHUMBIE MTPOIIECCHI.

41. Bropoe Hayano tepmoanHaMuky. [{ukn Kapuo u ero KIIJ[ 1 naeansHoro rasa.
Tepmonuaamudeckast GyHKIUS COCTOSIHUSI (SHTPOIIHS).

42. @usnyeckuil cMbici sHTponuu. Popmyna bonbumana g sHTponuu. CBolicTBa
sHTponuyu. CTaTUCTUYECKUH XapaKTep BTOPOT0 Hadana TepMoguHaMUKU. O COOTHOIIEHNUH NOPSIKA U
Oecriopsiika B IPUPOJE.

43. Tperbe HaYaI0 TEPMOJUHAMUKHU. DJIEMEHThl HEPABHOBECHOW TEPMOAMHAMUKHU. SIBIECHUE
nepeHoca.

44, CpenHee 4YHCIIO CTOJKHOBEHHUH M CPEIHSS ITTMHA CBOOOTHOTO TIpodera MOJIeKyIl.
TennomnpoBonnocts. Juddys3us Buyrpennee Tpenue (Bsazkocts). Koaddunuents: nepenoca.

45. CepxnpoBoauMocTb. KyrmepoBckoe criapuBaHue Kak HEOOXOAMMOE YCIIOBHE
CBepXNpoBoANMOCTH. KynoHOBCKOe OTTanKkiBaHue U (POHOHHOE MpUTsLKeHHe. CBEpXITPOBOIHUKU
IIEPBOTO U BTOPOTO POAA.

46. BricokoTemreparypHasi CBepXIpoBoAUMOCTb. Marnetuku. Teopust peppomarueTusma.
Homennas ctpykrypa. [letns rucrepesuca. @eppuThl.

47. ®u3uka noJynpoBOJHUKOB. DJIEMEHTHI 30HHON TEOPUU KPUCTAJIOB. 30HHAs CTPYKTYpa
JHEPreTUYECKOrO CIEKTPA IIEKTPOHOB.

48. Metasutbl, TUIEKTPUKU U TOIYIIPOBOAHUKH 1O 30HHOHI Teopuu. CoOCcTBEHHAs
IIPOBOAMMOCTB TIOJIYIPOBOAHUKOB. [IprMecHas mpoBOIMMOCTS MOIYIIPOBOAHUKOB. P-n epexon.

49. ®oTonpoBOIUMOCTb MOIYIPOBOAHUKOB. JItoMuHecieHIMsI TBepAbIX Ted. KoHTakT
JIEKTPOHHOTO U JIIPOYHOT0 MOIYIPOBOAHUKOB (p-n nepexon)Cucrema 3apskeHHBIX YacTHUlL.
CoBpemenHas (uznueckas KapTuHa MUpa. YacTuisl 1 anTuyacTuibl. KBapku.

4.2.2.6. IlpumepHbIii IepeYeHb TeM KyPCOBBIX padoT (IP0eKTOB)
He mnanupyercs.



4.3 ®opma o0yueHHA: 320UHASA
VYpoBeHb 6a30BOro 00pazoBaHus: cpeaHee IpodecCHOHATBHOE.

Cpoxk o0yuenus 3r 6M™.
Bcero ®opma
Tpynoew- Jlex- Mpakru- | Jlagopa- Koncyib- (KOHTaK- TMPOMEKYTOYHOT0
KOCTb, YyecKue TOPHBIE KonT- CPC,
Cemectp UH, Tanusi, THast KOHTPOJIsA (3K3.,
qac./ 3a4. 3aHATHUSA, | padoThl, poJib,uac. qac.
gac. gac. padora), 3ad4., 3a4. C OIl.)
ea. qac. qgac.
qac.
90/25 2 2 4 1 0,5 9,5 76,75 3au.(3,75)
108/3 2 4 4 1 0,5 11,5 92,75 3au.(3,75)
162 /4,5 4 4 6 2 0,6 16,6 136,75 IK3.(8,65)
Hroro | 360/10 8 10 14 4 1,6 37,6 306,25 16,15
4.3.1. CtpykTypa AMCUUILJINHBI
KoHnrtakTHas pabota
o0yJaromuxcs ¢ <
Mearoru4ecKuM pabOTHUKOM 5
9 dopma TeKyIIero
g" KOHTPOJIA
= % ycIeBaeMoCTH (110
Ne Paznen (tema) 3 e HEJIENSAM
m\ JIUCLIUIUTUHBI 2 = | = | ~ o cemectpa), hopma
o = & = S IPOMEKYTOIHON
E = Lg w 5 arrecTanuu(mo
S a | § E' a =] ceMecTpam)
= O A < = =
= <] = Q| ¥ & o) <
5| 5| & 32 Q| & @)
2| 25| &| | =S| B E
() o 5 = > | =
= =) st = ~ g S
= < 2, 5| =
| & g 5
< O o)
£1E|2
1 Beenenue. [Ipenmer 1 2 12| 4 14 3a4eT, BOIPOCHI
(bU3HUKH, METOJIBI K 3a4eTy
(hU3UIECKOTO
UCCIIEIOBAHMS, CTPYKTYpa
Y 33J1a4 Kypca
2 dusnyeckme OCHOBBI 1 62,75 | 3a4eTt, BONPOCHI
MEXAaHUKA K 3a4eTy
Bcero 3a cemectp 90 | 2 | 2| 4| + 1 105] 76,75 3a4.(3,75)
3 dusnyeckme OCHOBBI 2 2| 2 35,25 | 3aueT, BOMPOCHI
MEXAaHUKA K 3a4eTy
4 DIIEKTPUUECTBO U 2 4 50,75 | 3auet, BOIPOCHI
MarHeTHU3M K 3a4€Ty
5 | OcHOBBI BOJHOBOM ONTUKH | 2 2 6,75 BOIIPOCHI K
9K3aMEHY,
OMJIETEI
Bcero 3a cemectp 108 2 | 4 | 4| + 1105]| 92,75 3au.(3,75)
6 | OCHOBBI BOJITHOBOM ONTHUKH | 3 7,25 BOITPOCHI K
HK3aMEHY,




OMIIETHI
7 KBanToBas ¢uzuka 3 24 BOIIPOCHI K
9K3aMEHY,
OMJIETHI
8 | Cratucruueckas ¢puzukau | 3 | 2 | 2 | 4 56 BOIIPOCHI K
OCHOBBI TEPMOJMHAMUKHU 9K3aMEHY,
OMJIETHI
9 | CoBpemenHnas pusuueckast | 3 | 2 | 2 | 2 49,5 BOITPOCHI K
KapTUHA MHpa IK3aMEHy,
OMIIETHI
Bcero 3a cemectp 162| 4 | 4 | 6 | + 2 10,61136,75 JK3.(8,65)
Htoro 360| 8 | 10| 14 4 11,6 306,25 16,15

4.3.2. Conepxanue TUCHUILTHHBI

4.3.2.1. Ilepeuensn Jekuuii
Cemectp 1
Paszoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzunueckozo ucciedo8anuss, Cmpykmypa u 3a0aqu
Kypca
Jleknus 1.

Lenpb u 3a1a4M Kypca GU3UKU B CTAHOBICHUH MH)KEHEepa-TexHoora. O mociuencTBUsIX
poeCCHOHAIBHON JEATENHPHOCTH ¢ TOYKH 3PEHUsS eIMHCTBA Onocdepsl 1 OMOCOIMATTEHON TPUPOIBI
yenoeka. [Ipencrasienue o BeenenHoii U B 11€70M Kak (PU3NYECKOM 0OBEKTE U €€ IBOJIIOLINY.
buocdepa. BzaumoaeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOTO
uccnenoBanuii B pusnke. DyHaaMeHTaIbHOE EMHCTBO €CTECTBEHHBIX HAayK, HE3aBEPIICHHOCTD
€CTECTBO3HAHMSI U BOZMOXKHOCTH €T0 JalbHeIero pa3suTus. Baxkuelnme stanbl HCTOPUU PUKKH.
Posb ¢pu3uKky B pa3BUTUHU TEXHUKU U BIMSHUE TEXHUKU Ha pa3BuTHe (Hu3uku (2 daca).

Cemectp 2
Pa3zoen 3. Quzuueckue ocHosbl MexaHuKu
Jleknus 2.

IIpenMeTr MeXaHUKH. DJIEMEHTBHI KHHEMAaTUKH TOUKH. PU3NYECKOE MOIETUPOBAHUE.
HeszaBucuMocTh MNpocTpaHCTBA OT BpPEMEHHM B KJIACCHMYECKOW MexaHuke. KuHemarudeckoe
OTKCaHME JBMKEHUS. DJIeMEHThI BEKTOPHOH anreOpbl. BekTop nepemenienus, myTb, CKOPOCTb U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO JBUKEHUS U MaTEpUAIIbHOW TOUKU. BBeneHre NOHATHS
HOPMAaJIbHOTO ¥ TAaHTEHIIMAILHOTO YCKOpeHUil Touku. OO U3MEepeHusiX U X Cenu(puIHOCTH B
¢uzuke. O cMmbicie MPOU3BOJAHOMN U UHTErpaia B (pU3MKe NPUIOKEHUHU K GU3UYECKUM 3a]jauaM.
Cremnenu cB00O/IbI, MaTEPHAILHOM TOUKH U Tena. [ToHsATHE 00 0000IIEHHBIX KOOpANHATAX.
Kunemaruka TBepAoro Tena. YrioBas CKOPOCTh U YIJIOBOE YCKOpeHue Tena. Kunemarnueckue
XapaKTEPUCTUKU BPAILATEIHHOTO ABMUKEHUS U UX CBSI3b C KHHEMAaTUYECKUMH XapaKTepUCTUKAMHU
MOCTyNaTeNbHOro ABMKeHus. Kinaccuueckas, peiasTUBUCTCKas, KBaHTOBas (2 yaca).

Cemectp 3
Paszoen 8. Cmamucmuueckas ¢usuxa u 0ocHo8bl mepmMoOUHAMUKU
Jleknnus 3.

[TonsiTHE COCTOSIHUSA B KJIACCUYECKOW M KBAHTOBOM MEXaHMKE. | paHUIIbI IPUMEHAEMOCTH
KJ1accuueckoi mexanuku. CoBpeMeHHas TpakToBKa 3akoHOB Hbrorona. IlepBslii 3akoH HploTOHa Kak
MIOCTYJIAT O CYIIECTBOBAHWH MHEPLUUAIBHBIX cucTeM oTcueTa. COBpeMEHHasi TPAKTOBKA MOHATHUSA
CHUJIbI KaK MEpbl UHTEHCUBHOCTH B3aUMOJICHCTBHUSI TEJl, IPOSBIISIONICIICS B U3MEHEHUU UMITYJIbCA TEJ
3a BpeMs UX B3auMojeicTBHil. BTopoil 3akoH HpioTOHA Kak ypaBHEHUE JBUKEHUS Tena. TpeTuid
3akoH HproToHa u ciyuau ero Hapymenus. [IpeoOpasoBanus ['anunes. [IpuHIMI OTHOCUTENBHOCTH
B KJIACCMUECKON MeXaHUKe. 3aKOH COXpaHEHHs UMITYJIbca KakK (yHJaMEHTAIbHbII 3aKOH MPUPOIBL.
Cucrema nieHTpa macc. Teopema 0 ABM)KEHUH LIEHTpa uHepuuu (2 gaca).




Paszoen 9. Cospemennasn ¢puzuueckas kapmuna mupa
Jleknus 4.

JIBU>KEeHME Tel ¢ IEPEMEHHOM Maccoil (BbIBOA ypaBHeHU Memmepckoro u L{nonkoBckoro).
[IpuHIUIT OTHOCUTENBHOCTH B KJIACCUYECKOM MEXaHUKE. AITUTUBHOCTh MAacChl M 3aKOH COXPaHEHHUS
MAacChl B JJOPENIATUBUCTCKON MEXaHUKE U OOBEAMHEHHS €T0 C 3aKOHOM COXPAHEHHUS SHEPTUH, B
PETMATUBUCTCKOM MEXAHUKE B CBA3W C YCTAHOBIICHHON B3aMMOCBS3bI0 MEXIY SHEPTUEH U MacCoil.
PenaruBucrckast macca. PenatuBucTckuii UMIysbc. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa Tefa.
MomeHT cuiibl. OCHOBHOM 3aKOH IMHAMUKH BpallaTEIbHOTO ABUKEHHUS. MOMEHT MHEPIIMU Tea.
MowMmeHT nMIynbca. 3aKOH COXpaHEHHs: MOMEHTA UMITyJIbca Tena (2 yaca).

4.3.2.2. IlepeyeHb NPAKTHYECKHUX 3AHATHH

Cemectp 1
Paszoen 1. Beeoenue. I[Ipeomem gpusuxu, memoost puzuneckozo ucciedo8anuss, Cmpykmypa u 3a0aqu
Kypca
IIpakTnyeckoe 3ansTue 1.

KunemaTtuka nocrynarenbHOro ABMKeHUs (2 yaca).
Cemectp 2
Pa3zoen 3. Quzuueckue ocHosbl MexaHuKu
IIpakTnyeckoe 3ansTue 2.

Kunematuka BpaimarenbHOro ABMKEHUs (2 yaca).
Paszoen 5. Ocnosvl 6onnogoti onmuku
IIpakTH4eckoe 3ansaTHE 3.

JlnHaMyKa OCTynaTeIbHOTO ABMKEHUS (2 yaca).
Cemectp 3
Paszoen 8. Cmamucmuueckas ¢usuxa u 0cHo8b1 MepMoOUHAMUKU
IIpakTH4eckoe 3ansaTHE 4.

JlunaMyka BpamareabHOTo ABMKEHU (2 Jaca).
Pa3zoen 9. Cospemennasn ¢uszuueckas kapmuna mupa
IIpakTnyeckoe 3ansiTue 5.

3aKOH COXpaHEHUs SHEPTUH B MEXaHUKH (2 yaca).

4.3.2.3. Ilepeuyenn 1a00paTOPHBIX padoT

Cemectp 1
Pazoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzuneckozo ucciedo8anuss, Cmpykmypa u 3a0aqu
Kypca
JlabGoparopnas 1.

Brruuciienue norpenHocT npyu Gpu3nyeckux n3MepeHusx (4 daca).
Cemectp 2
Pa3zoen 2. Dnekmpuuecmeo u macnemusm
JlaGoparopHas 2.

OnpeneneHnre MOMEHTa HHEPLMH TBEPABIX Tel (4 yaca).
Cemectp 3
Pa3zoen 3. Cmamucmuyeckas ¢puzuxa u 0CHo8bl MepMOOUHAMUKU
JlabGoparopnas 3.

N3yuenre 0CHOBHOTO 3aKOHA IMHAMUKHU BpalaTeIbHOTO JIBHKEHUS (4 daca).
Pazoen 4. Cospemennas ¢puzuuecxkas kapmuna mupa
JlabopaTopnas 4.

Omnpenenenue CUIbl TPEHUS IPU BpallaTeIbHOM JBMKEHHUHU (2 yaca).

4.3.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE o0ecriedeHre CaMOCTOATEILHOM
padoTbI
[lepeveHb TeM, BEIHECEHHBIX HA CAMOCTOSATEIBHOE N3Y4YCHHUE!
1. Llens 1 3a1aun Kypca (pU3UKH B CTAHOBJICHUN MH)KeHepa-TexHonora. O mociaecTBUIX
poeCCHOHAIBHON JEATENHHOCTH ¢ TOYKH 3PEHUS eIMHCTBA Onocdepsl 1 OMOCOIMATTEHON TPUPOIBI



yenoeka. [Ipencrasienue o BeenenHoii u B 11€710M Kak (U3NYECKOM 00BEKTE U €€ IBOJIIOLINY.
buocdepa. BzaumoaeiictBue opranuzma u cpeipl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOTO
UCCIICIOBaHUH B (PU3HUKE.

2. ®yHgamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUIEHHOCTh €CTECTBO3HAHUS U
BO3MOXHOCTH €T0 JaJbHENIIero pa3BuThs. Baxkneiimue 3tansl ucropuu ¢usuku. Ponb ¢pusuku B
Pa3BUTHUU TEXHUKH U BIUSHUE TEXHUKU HA pa3BUTHE (PUUKU.

3. [IpeameT MexaHUKU. DIIEMEHTHI KHHEMAaTHKU TOukU. Du3nyeckoe MoieTupoBaHue.
HeszaBucuMocTh MNpocTpaHCTBA OT BpPEMEHHM B KIACCHMYECKOW MexaHuke. KuHemarudeckoe
OTHMCaHUE ABMKCHUS. DIIEMEHTHI BEKTOPHOU anreOpsl. BekTop mepemenieHus, myTh, CKOPOCTh U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO JBUKEHUS U MaTEpUAIbHOW TOUKU. BBeieHre MOHATHS
HOPMATBHOTO U TAHTEHIIUAIBHOTO YCKOPEeHH TOUKH. O0 M3MEPEHHSIX U UX CHEIU(PUIHOCTH B
¢uzuke. O cMmbicie MPOU3BOJAHOM U UHTErpaia B (pU3MKe IPUIIOKEHUHU K GU3NUYECKUM 3ajauaM.

4. CrenieHu cBOOOBI, MATEpUATBHON TOYKH U Tena. [ToHsaTre 06 0000IIeHHBIX KOOPUHATAX.
KunemaTtuka TBepI0oro Tena. YIiioBas CKOPOCTh U YIJII0BOE YCKOPEHUE TeNa.

5. KuneMatuueckue xapakTepUCTUKU BPALIaTEIbHOTO IBMYKEHUS U UX CBSI3b C
KMHEMATUYECKUMH XapaKTEPUCTUKAMHU MOCTYNaTENbHOrO ABMKeHUs. Kinaccuueckas,
PEIAATUBUCTCKAS, KBAHTOBASI MEXAHUKHU.

6. [loHsiTHe COCTOAHMS B KIIACCUYECKOW M KBAHTOBOW MEXaHUKE. ['paHuUIIbl MPUMEHSAEMOCTH
KJIACCUYECKOW MEXAHUKH.

7. CoBpeMeHHas TpakToBKa 3akoHOB HbtoToHa. [lepBriil 3akoH Hpr0TOHA Kak mocTynar o
CYILIECTBOBAaHUU UHEPIUAIBHBIX cCUCTEM oTcueTa. COBpeMEeHHasi TPAKTOBKA MOHSATHUS CUJIbI KaK MEPBI
WHTEHCUBHOCTH B3aUMOJECHCTBUS TEJ, MPOSABISAIOIIECHCS B U3MEHEHUH UMITYJIbCa TEN 3a BpEMS UX
B3aWMOJICUCTBUM.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHHE NBUXKEHHS Tena. Tperuit 3akoH HeroToHa 1
ciyuau ero Hapymenus. [IpeoOpasoBanus [anunes. [IpuHIMI OTHOCUTENBHOCTH B KIACCHYECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbca Kak (yHIaMeHTaIbHbIN 3aKoH npuposl. Crucrema eHTpa
Macc. TeopeMa 0 IBM>KEHUU LIEHTPA UHEPLIUH.

9. JIBmxkeHue Tes ¢ MepeMEeHHOU Maccol (BbIBOI ypaBHeHUH Mermepckoro u [{nonkoBckoro).
[IpuHIUIT OTHOCUTEIBHOCTH B KJIACCHYECKOM MEXAHUKE.

10. AIIUTUBHOCTHh MAacChl M 3aKOH COXPAaHEHHUS MacChl B JOPEISITUBUCTCKOW MEXAHUKE U
00BEIMHEHUS €T0 C 3aKOHOM COXPAHEHUS SHEePTUH, B PEISTUBUCTCKON MEXaHHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bI0 MEXIY SHEpPrUel U Maccoil. PensituBucTckas mMacca.
PenaruBucTCKM UMITYIIBC.

11. 3akoH coxpaHeHUsI MOMEHTa UMITyJIbca Tesa. MOMeHT cuiibl. OCHOBHOM 3aKOH JTUHAMUKHI
BpallaTesbHOrO JIBH>KeHHSI. MOMEHT UHEepLUHU Tena. MOMEHT UMITYJbCca. 3aKOH COXPAHEHUS
MOMEHTA UMITyJIbCA TENA.

12. YpaBHeHus ABUKEHUS U PABHOBECHS TBEPIOTO TeNa. DIEMEHThl MEXaHUKHU KHUJIKOCTEN U
razoB. BeiBog ypaBHenus: bepnysu.

13. Hennepuuanbuble cucteMbl oTcuera. Cuibl nHEpUun. OCHOBBI  PENATUBUCTCKON
MexaHukd. CrnenuanbHas TEOpHUsi OTHOCHTEIBHOCTH DWHIITEHHA.

14. Tloctynats! DitHIITEeIiHA. B3anMocBs3b npocTpancTBa U BpeMeHu. [IpeodpazoBanus
Jlopenma. CrnenctBus u3 npeobpazoBanuii JIopeHIa: OJHOBPEMEHHOCTh COOBITHH B pPa3HBIX
CUCTEMax OTCYETa, JJIMHA TeNl B Pa3HBIX CUCTEMaX OTCYETa, JIUTEIBHOCTh COOBITUH, HHTEPBAI,
npeoOpa3oBaHus CKOPOCTEH.

15. DnexTpocTaTuka B BaKyyMe M BEILIECTBE. DIEKTPUUECKUH 3apsia. JIUCKpETHOCTD 3apsa.
3akoH Kynona. HanpsiakeHHOCTB 3yieKTpruuecKoro noss. [IpuHuun cynepno3uiuu noiei.
DIIEKTPUYECKUI TUTIONb U €r0 TOBEACHHUE B JIEKTPUUECKOM II0JIE.

16. BBenenue B BEKTOPHBIN aHaNU3. [ palueHT, MOTOK BEKTOPA, TUBEPTECHITUA.
DnekTpocraTudeckas TeopeMa ['aycca. Pabora anekrpocrarnyeckoro moss. L{upkymnsius BekTopa
HaIPSKEHHOCTH 3JIeKTpocTaTudeckoro noiis. [lorennman snektpocratnyeckoro mnois. CBs3b MEXIy
MOTEHIIUATIOM U HAIPSHKEHHOCTBIO 3JIEKTPOCTATUUECKOTO MOJIsl. DKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH.

17. IIpOBOJIHHK B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3apsI0B HA TPOBOJHUKE.
[ToBepxHOCTHAs MIOTHOCTH 3apsifa. DJIEKTPOCTaTUYECKOE NoJIe B IIIOCKOCTH. [loBenenue



IIPOBOJHMKA BO BHELIHEM 3JIEKTPOCTATHUECKOM I0JIE . DJIEKTPOCTaTUUECKasl 3aIINTA.
DJIEKTPOEMKOCTh YEAMHEHHOTO TpoBoAHMKA. [[oTeHIman 3apspkeHHoro mapa. KonaeHcaTopsl.

18. EMKOCTb KOH/IEHCAaTOPOB pa3IMyHON reoMeTprueckoi KoHpurypanuu. CoequHeHne
KOHJIeHCcaTopoB. CtaTndeckoe nosje B BeniecTse. JuanekTpuku. MoieKymbl TU3JIEKTpUKA Kak
ANEKTPUYECKUN TUTIOIIb.

19. DHeprus IUMoIIA BO BHEIIHEM AJIEKTPUUYECKOM MoJie. THUIbI IUAIeKTPUKOB, TOBEICHNE
JTURJIEKTPUKOB BO BHEIIHEM 3JIEKTpHUUecKoM noJe. [lonsipuzanust quaniekTpukoB. Turbl
nosisipuzanuu. Ilonsspru3oBaHHOCTD.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. J(ManeKTpuuecKas IPOHUIAEMOCTD CPEIB.
CBsi3aHHBIE U CTOPOHHHUE 3apsiibl.

21. Bekrop anexktpuueckoro cMmeuieHus. Teopema ["aycca 1uist BEKTOpa 3J€KTPUIECKOTO
CMEUICHUS.

22. O6beMHas IIIOTHOCTh YHEPTUU IEKTPUUECKOTO MOJIS B AUIIEKTPUKE. DHEPrust
B3aUMOJICVCTBUS AIEKTPUUECKUX 3aPSIA0B.

23. DHeprus 3apsKEHHOT0 IPOBOJAHUKA. DHEPIHsl 3apsyKEHHOTO0 KOHJEHCATOpa. DHEPTUs
AEKTpOCTaTUYeCKOro nojis. O0beMHast IIIOTHOCTh SHEPTUU AJIEKTPOCTATUYECKOTO TOJISL.

24. ITocTOsTHHBIN JIEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBaHMSI TOKA. BeKTOp MmioTHOCTH
Toka. 3akoH Oma B muddepennmnanbaon Gpopme. ConpoTHUBICHHE TPOBOTHUKOB. MOIITHOCTH TOKA.

25. 3akon JIxoyns - Jlenna B nuddepenunansroii popme. YpaBHeHUE HEPEPHIBHOCTH.
DIIEKTPOABUIKYIIIAS CUJIA.

26. 3akon Oma B HHTETpaJIbHOU (opMe (17151 HEOTHOPOTHOTO ydyacTka 1enwu). [Ipasuna
Kupxroda nmst pa3BeTBICHHBIX IIETICH.

27. Bzaumogeiicteue TokoB. OnpeneneHue eIMHUIbI CUIIbl TOKa aMIiepa.

28. O6mue cBefeHus 0 KoyiedaTeIbHbIX Mporeccax. EquHbIi Moaxo/ K KoJaeOaHusm
pa3nuyHoOl Pu3ndeckoit mpupoasl. KunemaTnka rapMOHMYECKUX KOJICOaHUH . AMIUIUTY/A, KPYroBas
4yacToTa, (pa3za rapMOHUYECKUX Kojebanuil. ['paduyeckoe n300pakeHne rapMOHHYECKUX KOJIeOaHU
(BEKTOpHBIE AHAarpaMMbl). DHEPrusi TapMOHHUECKUX Kosnebanuil. CliokeHHe TapMOHUYECKUX
koneOanuii. buenus. Ourypsr Jluccaxy. 'apmonndeckuii ananu3 (Oypre-pas3iokeHue).

29. NnTepdepennuus BoaH. Ctosiune BOIHBL. BonHOBOM maker. ['pymnmoBast CKOpOCTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B onTuke. HTepdepennns ceera. KorepeHTHbIE BOJIHBI.
VYcnoBust uHTEpHEPEHIMOHHOTO MaKCUMyMa 1 MUHUMYMa. Pacuer nHTeppepeHIIMOHHON KapTHHBI
OT JIByX UICTOYHHKOB.

30. ®u3nvecKkuil CMBICI CIIEKTPAILHOTO Pa3yioskeHusl. Moy IMpOBaHHBIE KOJIEOAHNUS.
Knaccuueckuit rapmonndeckuii ocuuistop. [pyxuHabiii MasTHUK. OU3NYECKUN MAsITHUK.
MaremaTtnueckuii MasTHUK. CBOOOIHBIE TAPMOHHUYECKUE KOJIEOAHHsSI B AIEKTPHUECKOM
KOJIe0aTeIbHOM KOHTYpE.

31. KBanroBoe cocTosiHue. 3ajaHie COCTOSIHUS MUKpovacTHll. BonHoBast QpyHKIMs 1 ee
cratudeckuid cMbic. [Ipunnmn cyneprno3uiiuu. KBaHToBBIC ypaBHEHUs BUKEeHUS dyacTull. Oo01iee
ypaBHenue lllpenunrepa. CranmonapHoe ypasHenue lllpennnrepa.

32. OnepaTopbl PU3HYECKUX BEIIMUMH. YacTHIla B OJJHOMEPHON MPSAMOYTOJIBHOM
"MOTeHIHAILHOM IMe" ¢ 0ECKOHEYHO BEICOKMMU CTEHKAMH. J|BHKEHHE CBOOOIHOM YaCTHIIBI.
JIMHEeHBIN TApMOHUYECKHUI OCIIMJUISITOP B KBAHTOBOM MeXxaHuKe. [[poxokaeHne 4acTulibl CKBO3b
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINA AP PEKT.

33. Atowm. [lnanerapuas mozaens atoma Pesepdopnaa. [locrynater bopa. ATom Bomopona u
BOJIOPOJIONIOI00HBIE aTOMBI B KBAaHTOBOI MexaHuke. KBaHTOBbIE uncia. DHEPreTUYECKH CIEKTP
BOI0POA0NIOA00HBIX aToMoB. [llupuHa ypoBHel. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.
I'mpomaranTtHOe oTHOMIEHNE. CIIMH AJIEKTPOHA.

34. CnuHOBOE KBAaHTOBOE YMCJI0. 3AKOHOMEPHOCTH B CIIEKTpE aToMa Bojopoaa. [IpuHiumn
[Taymu. Ilepuoguueckas cucrema snementos J[. . Menneneesa.

35. Monekyna. MoHHas 1 KoBajieHTHas CBA3U. MoJjiekyia BOJ0pO1a. DHEPreTUUECKUN CIIEKTP
MOJIEKYII.

36. CTaTUCTUYECKHUIN M TEPMOJAMHAMUYECKHUN METOIbI UCCIIEIOBaHUA. MaKpOCKOIIMYECKUE
napaMeTpsl. BHyTpeHHss sHeprus. MoneKynspHO-KMHETHYECKAss TEOpUsl HICAIBbHBIX Ta30B



VYpaBHEHHE COCTOSHUSA UEATBHOTO Ta3a. DHEPreTUUYECKOE 3HAUEHUE YHUBEPCAIBHON Tra30BOM
MTOCTOSITHHOM.

37. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KNHETUYECKOW TEOPUM HEaIbHBIX TIa30B.
MonekynsapHO-KMHETUYECKUN CMBICT TeMnepaTypbl. CTaTUCTUUECKUE pacIIpeIeTICHUs. 3aKOH
MakcBesia il pacpeesIeHNs] MOJIEKYI UIEAJIbHOTO T'a3a 110 CKOPOCTSIM.

38. Pactipengenenne bonpnmana. Yncino creneneit cBOOO I MOJIEKYJIIbI. 3aKOH PABHOMEPHOTO
pacripenienieHust SHEPTUH 10 CTENEeHSIM CBOOOIbI MOJIEKYIBL. TerIoeMKOCTb.

39. Tem10eMKOCTh MHOTOATOMHBIX Ta30B. HenocTaTouHOCTh KIaCCUYECKOM TEOpUH
TerioeMKocTH. OCHOBBI TepMouHaMuKH. [1epBoe Hauano TepmoauHaMuku. PaboTta raza mpu
U3MEHEHHUU ero o0bema.

40. IIpuMeHeHne IEpBOro Havajaa TEPMOJMHAMUKHU K U3ompoueccaMm. Kpyrosoi nporecc
(k). OOpaTUMBIE B HEOOPATHUMBIE MTPOIIECCHI.

41. Bropoe nauano trepmoaunnHamuku. Lukn Kapao u ero KIIJ nns upeansHoro rasa.
Tepmonuaamudeckast GyHKIUS COCTOSIHUS (SHTPOTIIHS).

42. @usnyeckuii cMbici sHTponuu. Popmyna bonbumana g sHTponuu. CBolicTBa
SHTponuH. CTaTUCTUYECKUN XapaKTEP BTOPOTO Ha4yajla TEPMOAUHAMUKNA. O COOTHOIIEHUH NOPAJIKA U
Oecriopsiika B IPUPO/IE.

43. Tperbe HaYaI0 TEPMOJUHAMUKHU. DJIEMEHThI HEPABHOBECHOW TEPMOAMHAMUKHU. SIBIECHUE
nepeHoca.

44, CpenHee 4YHCIIO CTOJKHOBEHHUH M CPEIHSS ITTMHA CBOOOHOTO TIpoOera MOJIeKyIl.
TennomnpoBonnocts. Juddys3us Buyrpenunee Tpenue (Bszkocts). Koaddunuents: nepenoca.

45. CepxnpoBoauMocTh. KyrmepoBckoe criapuBaHue Kak HEOOXOAMMOE YCIIOBHE
cBepXnpoBoAMOcTH. KynoHOBCKoe oTTankuBaHue U (POHOHHOE MpUTsHKeHHEe. CBEpXITPOBOIHUKU
IIEPBOTO ¥ BTOPOIO POJa.

46. BricokoTemreparypHasi CBepXIpoBoAUMOCTb. Marnetuku. Teopust peppomarueTusma.
Homennas ctpykrypa. [letns rucrepesuca. @eppuThl.

47. ®usuka noJyNnpoBOJHUKOB. DJIEMEHTHI 30HHON TEOPUU KPUCTAJIOB. 30HHAs CTPYKTYpa
SHEPIreTUYECKOTO CIIEKTPa 3JIEKTPOHOB.

48. MeTasuibl, TUJIEKTPUKU U TTOIYIIPOBOAHUKH 10 30HHOHK Teopuu. CoOCcTBEHHAs
MIPOBOJIMMOCTB MOJYITPOBOIHUKOB. [IprMecHas npoBOAMMOCTB OJIYIIPOBOJHUKOB. P-n mepexon.

49. ®oTonpoBOIUMOCTb MOIYIPOBOAHUKOB. JItoMuHecieHIMsI TBepAbIX Ted. KoHTakT
3JIEKTPOHHOTO U ABIPOYHOIO MOJIYIPOBOIHUKOB (p-n nepexoa)CrucreMa 3apsiyKeHHBIX YaCTHII.
CoBpemenHas (uznyeckast KapTuHa MUpa. YacTuisl 1 antuyacTuibl. KBapku.

Jlis  caMOCTOSITENIbHOM Pa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHsl 10 OCBOEHUIO
JUCLUIUIMHBI U U3/1aHUS U3 CIIMCKA MPUBEIEHHONW HUKE OCHOBHOM U IOIIOJHUTENIBHOMN JINTEPATYPHI.

4.3.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoTt, pedepartos, TP, PI'P, PIIP

1. Llens 1 3aaun Kypca QU3UKH B CTAHOBJICHUN MH)KeHepa-TexHonora. O mociaeIcTBUIX
poeCCHOHAIBHON JEATENHPHOCTH ¢ TOYKH 3PEHUsS eIMHCTBA Onocdepsl 1 OMOCOIMATIEHON TPUPOIBI
yenoeka. [Ipencrasienue o BeenenHoii u B 1€70M Kak (U3NYECKOM 00BEKTE U €€ IBOJIIOLINY.
buocdepa. BzaumoaeiictBue opranusma u cpeibl. MeToapl TEOPETUYECKOTO U AKCTIEPUMEHTAIBHOTO
UCCIICIOBaHUH B (PU3HUKE.

2. ®yHgamMeHTalnbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPUIEHHOCTh €CTECTBO3HAHUS U
BO3MOXXHOCTH €T0 JaJbHENIIero pa3BuThs. Baxxneiimue stansl ucropuu Gusuku. Pons ¢pusuku B
Pa3BUTHUU TEXHUKH U BIUSHUE TEXHUKU HA pa3BUTHE (PUUKU.

3. IIpenMeT MEXaHUKH. DIEMEHTBI KHHEMAaTUKU TOUKU. PU3NYECKOE MOIETUPOBAHUE.
HeszaBucuMoCTh MNpocCTpaHCTBA OT BPEMEHHM B KIACCHMYECKOW MexaHuke. KuHemarudeckoe
OTMCaHME JBMKEHUS. DJIeMEHThI BEKTOPHOHU anreOpbl. BekTop nepemenienus, myTb, CKOPOCTb U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO JBUKEHUS U MaTEpUAIbHOW TOUKU. BBeneHre NOHATHS
HOPMAaJIbHOTO ¥ TAaHTE€HIIMAILHOTO YCKOpeHUil Touku. OO N3MEepeHusiX U X Cenu(puIHOCTH B
¢uzuke. O cMmbicie MPOU3BOJAHOM U UHTErpaia B (pU3MKe MPUIOKEHUHU K GU3HUECKUM 3a]jauaM.

4. CrenieHu cBOOOBI, MATEpUATBHON TOUYKH U Tena. [ToHsaTre 06 0000IIeHHBIX KOOPUHATAX.
KunemaTtuka TBepI0oro Tena. YIiioBasi CKOpOCTh U YIJII0BOE YCKOPEHUE Tea.



5. KuneMatnueckue xapakTepUCTUKU BPaLIaTEIHLHOTO IBMXKEHUS U UX CBSI3b C
KMHEMATUYECKUMH XapaKTEPUCTUKAMHU MOCTYNaTENbHOr O ABMKeHUs. Kinaccuueckas,
PEIAATUBUCTCKAS, KBAHTOBASI MEXAHUKHU.

6. [loHsiTHe COCTOAHMS B KIIACCUYECKOW M KBAHTOBOM MEXaHUKE. ['paHuUIIbl MPUMEHAEMOCTH
KJIACCUYECKOW MEXAHUKH.

7. CoBpeMeHHas TpakToBKa 3ak0oHOB HbtoToHa. [lepBriil 3akoH HproTOHA Kak mocTynar o
CYILIECTBOBAaHUYU MHEPIUAIBHBIX cCUCTEM oTcueTa. COBpeMEeHHasi TPAKTOBKA MOHSATHUS CUJIbI KaK MEPBI
WHTEHCHUBHOCTH B3aUMOJEHCTBUS TN, MPOSABISAIOIIECHCS B U3MEHEHUH UMITYJIbCA TEN 3a BPEMS UX
B3aMMOJICUCTBUM.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHHE NBUXKEHHS Tena. Tperuit 3akoH HeroToHa 1
ciydau ero Hapymienus. [IpeoOpazoBanus ["anunest. [IpyHIMI OTHOCUTETHPHOCTH B KIIACCUYECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbca KakK (yHIaMeHTaIbHbIN 3aKoH npuposl. Crucrema 1eHTpa
Macc. TeopeMa 0 IBM>KEHUU LIEHTPA UHEPLIUH.

9. JIBmxeHue Tes ¢ MepeMEeHHOU Maccol (BbIBOI ypaBHeHUH Mermepckoro u [{nonkoBckoro).
[IpuHIUIT OTHOCUTEIBHOCTH B KJIACCHYECKOM MEXAHUKE.

10. A1IUTUBHOCTHh MAacChl M 3aKOH COXPAaHEHHUs MacChl B JOPEISITUBUCTCKOW MEXAHUKE U
00BEAMHEHUS €T0 C 3aKOHOM COXPAHEHUS SHEPTUl, B PEISTUBUCTCKON MEXaHHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bI0 MEXIY SHEpPrUeh U Maccoil. PensituBucTckas mMacca.
PenaTuBuCTCKHNM UMITYJIBC.

11. 3akoH coXpaHEeHUsI MOMEHTa UMITyJIbca Tesla. MOMeHT cuiibl. OCHOBHOM 3aKOH JTUHAMUKH
BpallaTeIbHOrO JIBH>KEHHSI. MOMEHT UHepluu Tena. MOMEHT UMITYJbCca. 3aKOH COXPAHEHUS
MOMEHTA UMITyJIbCa TENA.

12. YpaBHeHus ABUKEHUS U PABHOBECHS TBEPIOTO TeNa. DIEMEHThl MEXaHUKHU KHUJIKOCTEN U
razoB. BeiBoj ypaBHenust bepnysu.

13. Hennepuuanbubsle cucteMbl oTcuera. Cuibl nHEpUund. OCHOBBI  PENTUBUCTCKON
MexaHukd. CrnenuainbHas TEopHUsi OTHOCHTEIBHOCTH DWHIITEHHA.

14. Tloctynats! DitHIITEeiiHA. B3anMocBs3b npocTpancTBa U BpeMeHu. [IpeobpazoBanus
Jlopenma. CrneactBus u3 mnpeobpazoBanuii JIopeHIa: OJHOBPEMEHHOCTh COOBITHH B pPa3HBIX
CUCTEMax OTCYETa, JJIMHA TeJl B Pa3HBIX CUCTEMaX OTCYETa, JIUTEIBHOCTh COOBITUH, HHTEPBAI,
npeoOpa3oBaHus CKOPOCTEH.

15. DnexkTpocTaTuka B BaKyyMe M BEILIECTBE. DIEKTPUUECKUH 3apsia. JIUCKPETHOCTD 3apsa.
3akoH Kynona. HanpsiakeHHOCTB 3yieKTpruuecKkoro noss. [IpuHuun cynepno3uimu noiei.
DIIEKTPUYECKHUI TUTIONb U €r0 OBEACHHUE B JIEKTPUUECKOM II0JIE.

16. BBenenue B BEKTOPHBIN aHaNK3. [ palueHT, MOTOK BEKTOPA, TUBEPTECHITUA.
DnekTpocraTudeckas TeopeMa ['aycca. Pabora anekrpocrarnyeckoro moss. L{upkynsius BekTopa
HaIPSKEHHOCTH 3JIEKTpocTaTudeckoro noiis. [lorennuman snekrpocratnyeckoro mnos. CBs3b MEeXIy
MOTEHIIUATIOM U HAIPSHKEHHOCTBIO 3JIEKTPOCTATUUECKOTO MOJIsl. DKBUIIOTEHIIMATIbHBIE TTOBEPXHOCTH.

17. IIpOBOJIHHK B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apsI0B HA TPOBOJHUKE.
[ToBepxHOCTHAs TUIOTHOCTH 3apsifa. DINEKTPOCTATUYECKOE ToJIE B IIIOCKOCTH. [loBeaenune
IIPOBOJIHHUKA BO BHEIIHEM JIEKTPOCTATUYECKOM TOJIE . DIEKTPOCTATHUECKAs 3aIUTA.
DIEKTPOEMKOCTh YEAMHEHHOTO TpoBoAHUKA. [loTeHnan 3apsxenHoro mapa. KonaeHncatopsl.

18. EMKOCTh KOHJIEHCATOPOB Pa3InyHOMN reoMeTpruieckoit koHpurypanuu. CoequHeHne
KOHJIeHcaTopoB. CtaTrueckoe nose B BemiecTBe. JuanekTpuku. MoieKyibl TUAIeKTPUKa KaK
BIEKTPUYECKHUI AUTIOJb.

19. DHeprus AUINOIS BO BHELIHEM 3JIEKTPUUYECKOM I0J1€. THIIBI AUIEKTPUKOB, TIOBEACHHE
JUAJIEKTPUKOB BO BHEIIHEM AJIEKTpUueckoM noJie. [lomsapusanus ausnekTpukoB. Tumsl
nosisipuzanuu. [lonspru3oBaHHOCTD.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. JIMAIeKTprUUIecKas MPOHUILIAEMOCTh CPEIBI.
CBsi3aHHBIE U CTOPOHHUE 3apsIIbI.

21. BekTop anekTpudeckoro cmemieHus. Teopema ["aycca s BeKTopa 3J€KTPUIECKOro
CMEILEHUS.

22. O0beMHas MIIOTHOCTh SHEPTHH SJEKTPUUECKOTO OIS B TUDJICKTPUKE. DHEPTUS
B3aUMOJICUCTBUS AIEKTPUUECKUX 3aPsI0B.



23. DHeprus 3apsKEHHOT'0 IPOBOJAHUKA. DHEPIHsl 3apsyKEHHOTO0 KOHJEHCATOpa. DHEPTUs
AEKTpOCTaTUYECKOro nojis. O0beMHast INTOTHOCTh SHEPTUU AJIEKTPOCTATUYECKOTO TOJISL.

24. ITocTOsTHHBIN JIEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBaHMSI TOKA. BekTOp MioTHOCTH
Toka. 3akoH OMma B muddepennmnanbaon Gpopme. ConpoTHUBICHHE TPOBOTHUKOB. MOIITHOCTH TOKA.

25. 3akon JIxxoyns - Jlenna B nuddepennnansroii hopme. YpaBHeHUE HEPEPHIBHOCTH.
DIIEKTPOABUIKYIIAS CUJTIA.

26. 3akon Oma B HHTETpaJIbHON opMe (17151 HEOTHOPOTHOTO ydyacTka 1enu). [Ipasua
Kupxroda nmst pa3BeTBICHHBIX IIETICH.

27. Baumogpeiicteue TokoB. OnpeaeneHne eIMHUIBI CUIIbl TOKa aMIlepa.

28. O6mue cBefeHus 0 KoyiedaTebHbIX Mporeccax. EquHbIi Moaxo/ K KoJaeOaHusIm
pa3nuyHoOi Gu3ndeckoit mpupoasl. Kunematnka rapMOHMYECKUX KOJIeOaHUH . AMIUIUTY/A, KPYroBas
4yacToTa, (paza rapMOHNYECKUX Kojebanuil. ['paduyeckoe n300pakeHre rapMOHUYECKUX KOJIeOaHU
(BEKTOpHBIE AMAarpaMMbl). DHEPrusi TapMOHHUYECKUX Kosnebanuil. CliokeHHe TapMOHUYECKUX
koneOanuii. buenus. Ourypsr Jluccaxy. 'apmonndeckuii ananus (Oypre-pas3iokeHue).

29. NnTepdepenuus BoaH. Ctosiune BoIHBL. BonHOBOM maker. ['pymnmoBast CKOpOCTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B onTuke. HTepdepenuus ceera. KorepeHTHbIE BOJIHBI.
VYcnoBust uHTEpHEPEHIMOHHOTO MaKCUMyMa 1 MUHUMYMa. Pacuer nHTeppepeHIIMOHHON KapTHHBI
OT JIByX UICTOYHHKOB.

30. ®u3nvecKuil CMBICI CIIEKTPAILHOTO Pa3yioskeHusl. Moy IMpOBaHHBIE KOJIEOaHNUS.
Knaccuueckuit rapmonndeckuii ocuuiuisitop. [pyxuuabiii MmasTHUK. OU3NYECKUN MAsITHUK.
MaremaTtnueckuii MasTHUK. CBOOOIHBIE TAPMOHHUYECKUE KOJIEOAHHSI B AIEKTPHUECKOM
KOJIe0aTeIbHOM KOHTYpE.

31. KBanroBoe cocTosiHue. 3ajaHie COCTOSIHUS MUKpoJacTHll. BonHoBast QpyHKIMs 1 ee
cratudeckuid cMbic. [Ipunnmn cyneprno3uiiuu. KBaHTOBBIE ypaBHEHUs IBMKEHUS dyacTull. Oo1iee
ypaBHenue lllpenunrepa. CranmonapHoe ypasHenue lllpenunrepa.

32. OnepaTopsl pU3HYECKUX BEIMUMH. YacTHIla B OJJHOMEPHON MPSMOYTOJIBHOM
"MOTEHIHAILHOM IMe" ¢ 0ECKOHEYHO BEICOKMMU CTEHKAMHM. J|BHKEHHME CBOOOIHOM YaCTHIIbI.
JIMHEeHBIN TApMOHUYECKHUI OCIIMJUISITOP B KBAHTOBOM MexaHuKe. [[poxokaeHne 4acTulbl CKBO3b
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINA AP PEKT.

33. Atowm. Ilnanerapuas mozaens atoma Pesepdopaa. Ilocrynarer bopa. ATom Bomopona u
BOJIOPOJIONIOI00HBIE ATOMBI B KBAaHTOBOI MexaHuKe. KBaHTOBbIE yncia. DHEPreTUYECKH CIIEKTP
BOI0POA0NIOA00HBIX aToMoB. [llupuHa ypoBHel. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.
I'mpomaranTtHOE oTHOMIEHNE. CIIMH AJIEKTPOHA.

34. CnuHOBOE KBAaHTOBOE YHMCJI0. 3AKOHOMEPHOCTH B CIIEKTpE aToMa Bojopoaa. [IpuHiumn
[Taymu. Ilepuoguueckas cucrema snementos J[. . Menneneesa.

35. Monekyna. MoHHas 1 KoBajieHTHas CBA3U. MoJjiekyia BOJ0PO1a. DHEPreTUUECKUHN CIIEKTP
MOJIEKYII.

36. CTaTUCTUYECKHUI M TEPMOJAMHAMUYECKHU METOIbI HCCIIEIOBaHUA. MaKpOCKOIIMYECKUE
napaMeTpsl. BHyTpeHHss sHeprus. MoneKylIspHO-KMHETHYECKAasi TEOpUsl HICAIBbHBIX Ta30B
YpaBHEHUE COCTOSHMS MICATBHOTO ra3a. JHEPreTUYeCKOe 3HAUCHUE YHUBEPCAIBHON Ta30BOM
MTOCTOSIHHOM.

37. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KUHETUUYECKON TEOPUM HACAIbHBIX Ta30B.
MoueKynsipHO-KUHETUUECKUH CMBICT TeMriepaTypbl. CTaTUCTUYECKHE paclpeaeseHus. 3aKOH
MakcBeia uisl pacrpeesieHusl MOJIEKYJI UAECAIBHOTO ras3a o CKOpOCTSIM.

38. Pacnpenenenue bonpimana. Yucno creneneil cBOOOIBI MOJIEKYIIBI. 3aKOH PAaBHOMEPHOTO
pacnpeesieHns YHEPTUH 110 CTETIEHSIM CBOOO bl MOJIEKYIIbI. TernI0eMKOCTb.

39. TennoeMKOCTh MHOTOAaTOMHBIX Ta30B. HeocTaTOYHOCTh KI1aCCUUECKON TEOPUH
teroeMKocTu. OcHOBBI TepMoarHaMuKH. [IepBoe Havamo TepmMoauHaMuku. Pabora rasa npu
U3MEHEHHUHU €ro oOobema.

40. IlpumeHenune nepBOro HayaJIa TEPMOJIMHAMUKY K u3omponeccaMm. Kpyropoii mpoiecc
(mxir). O6paTuMbIe U HEOOPATUMBIE TTPOLIECCHI.

41. Bropoe nHauasio repmoauHamuku. [{ukn Kapuo u ero KII/I qyis maeansHoro rasa.
TepmoauHaMudeckas QyHKIHS COCTOSIHUS (SHTPOIHS).



42. @usnyeckuil cMbici sHTponuu. Popmyna bonbumana g sHTponuu. CBolicTBa
sHTponuu. CTaTUCTUYECKUH XapaKTep BTOPOT0 Havana TepMoauHaMUKU. O COOTHOIIEHNUH NOPSIKA U
Oecriopsiika B IPUPO/IE.

43. Tperbe HaYaI0 TEPMOJUHAMUKHU. DJIEMEHThI HEPABHOBECHOW TEPMOAMHAMUKHU. SIBIECHUE
nepeHoca.

44, CpenHee 4YHCIIO CTOJKHOBEHHUH M CPEIHSS ITTMHA CBOOOHOTO TIpoOera MOJIeKyIl.
TennomnpoBonnocts. Juddys3us Buyrpennee tpenue (Bsazkocts). Koaddunuents: nepenoca.

45. CepxnpoBoauMocTb. KyrmepoBckoe criapuBaHue Kak HeOOXOAMMOE YCIIOBHE
cBepXnpoBoAMMOCTH. KynoHOBCKOe OTTaNkiBaHue U (POHOHHOE MpUTsHKeHHe. CBEpXITPOBOITHUKU
IIEPBOTO U BTOPOTO POAA.

46. BricokoTemmeparypHasi CBepXIpoBoAUMOCTb. Marnetuku. Teopust ¢peppomarueTusma.
Homennas ctpykrypa. [letns rucrepesuca. @eppuThl.

47. ®u3uka noJynpoBOJHUKOB. DJIEMEHTHI 30HHON TEOPUU KPUCTAJIOB. 30HHAs CTPYKTYpa
JHEPreTUYECKOr0 CIEKTPA IEKTPOHOB.

48. MeTasuibl, TUJIEKTPUKU U TTOIYIIPOBOAHUKH 10 30HHOHK Teopuu. CoOCcTBEHHAs
IIPOBOAMMOCTB TIOJIYIPOBOAHUKOB. [IprMecHas mpoBOIMMOCTS MTOIYIIPOBOAHUKOB. P-n mepexon.

49. ®oTonpoBOIUMOCTb MOIYIPOBOAHUKOB. JItoMuHecieHIMsI TBepAbIX Ted. KoHTakT
JIEKTPOHHOTO U IIPOYHOT0 MOIYIPOBOAHUKOB (p-n nepexon)Cucrema 3apskeHHbIX YacTHUlL.
CoBpemenHas (uznueckast KapTuHa MUpa. YacTuisl 1 anTuyacTuibl. KBapku.

4.3.2.6. IlpumepHbIii IepeYeHb TeM KyPCOBBIX padoT (IPOeKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

B mpomecce ocBoeHums gucHUIUIMHBL "®wu3uka' HUCHONB3YIOTCS METOAbI OO0ydYeHUs,
CIOCOOCTBYIOLIME OOECIIEUEHUIO TOJOXKUTEIBHOTO MOTHUBAIlMOHHOIO HACTPOs CTYICHTOB Ha
U3ydeHHe yuyeOHOro marepuaina, (GopMupoBaHHE YMEHHH HAaXOIUTh M MPUMEHITh MH()OPMAIHMIO B
oOnactu (U3MKHU Ui YCIEUIHOIO OCBOEHHUS NMPO(ECCHOHAIBHO OPUEHTUPOBAHHBIX AUCUUIUIMH U
00BeKkTOB  Oymymielt  mpodeccHOHABHON  JESITeNbHOCTH: MpOOJIEMHOTO  W3JIOKEHUS,
MpOoECCHOHAIBHOTO KOHTEKCTAa, YIPaBIECHUS CaMOCTOSTENbHOW pabotoi. [lpum mnpoBeneHun
MPAKTUYECKUX  3aHSATHH  MPOUCXOTUT OOCYXKACHHE Ppa3UYHBIX MPOOJIEMHBIX  CHUTYaIluH,
IpenojaBaTesib MOAPOOHO OOBSICHSET BCE LIard penieHust (Gu3nueckoil 3anadyu. 3aTeM CTYAEHTHI
CaMOCTOSITENILHO BBITIOJHSIOT aHAJIOTUYHBIE 3a7aHus. Bo BpeMs BHIMOIHEHHS TaOOPaTOPHBIX padboT
(bopMUPYIOTCS KOJIEKTUBBI U3 2-3 CTYACHTOB JJIsl BBIMOJIHEHHS HCCIIEI0BAaTENbCKUX PabOT 1O OTHOM
TEMaTHKe, TeM CaMbiM (DOPMHUPYETCS TOTOBHOCTh U CIIOCOOHOCTh O0yYaIONUXcsi K paboTe B MallbIX
TBOPYECKUX TPYIIaX.

6. OueHovHbIe cpeacTBa /51 TEKYIIEro KOHTPOJIA yCIeBaeMOCTH,

HpOMe)I(yTOqHOﬁ aTTeCTallMi 110 uToraMm OCBOCHUA JUCHUIIJINHBI.
@DOH/IBI OIICHOYHBIX MAaTEPHAIIOB (CPEACTB) MPUBEAEHBI B IPUIIOKECHHH.

7. YueOHO-MeTOANYeCKOe U HHPOPpMAITMOHHOE o0ecnieyeHne JUCHMIIJINHBI.

7.1. OcHOBHAsl Y4eOHO-MeTOAMYECKAS JIUTEPATypa Mo AUCIHHUILIMHE
1. Dnennues, M. b. Teopernueckue ocHoBwI dusuku / M. b. OnennueB. — Mocksa, MxeBck
: MHcTuTyT KOMIBIOTEpHBIX HccrnepoBanuii, 2019. — 500 c¢. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.html
2. Imutpuesa, E. N. ®usuka : yueobnoe nocodbue / E. U. JImurpuena. — 2-e uza. — CapatoB
: A IIm DOp Memma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.html



7.2. JlonoJIHUTEIbHAS Y4e0OHO-MeTOANYEeCKAas JJUTEPATYPA M0 AUCHHUIIHHE

1. I[TepmunOB, A. B. O6mas ¢pusuka. 3agauu ¢ pemeHusmMy : 3agadnuk / A. B. [lepmunos, 1O.
A. bapxoB. — CapatoB : By3oBckoe o6pa3oBanue, 2020. — 725 C. -
https://mwww.iprbookshop.ru/95156.html

2. ernad A.A., AABopckuit b.M. Kypc dusuku (B 3-X T.): yueOHOE mocoOue i BTY30B. - M.:
Bricmras mxoma, 1977. - 157 ak3.

3. Bompkenmreiin B.C. COoopHuk 3amay mo odmemMy kypcy ¢busuku. - M.: Breicmas mkona,
1973-2007. - 200 5ks.

4. Au A.®. O6mmii kypc pu3uku. Pu3nueckrue OCHOBBI MEXaHUKH: KOHCIIEKT Jekuuid / A.D.
AH, A.B. Camoxun. — Mypom: UIILI MU Bal'V, 2005. - 87 c. - 110 aks.

5. Aa A.®. OCHOBBI KJIACCUYECKOH AJIEKTPOAMHAMHUKHU: yueOHoe ocodue [['pud] / A.D. An,
A.B. CamoxuH. - Mypom: UIILL MU Bal'y, 2007. - 192 c. - 175 sks.

6. AH A.®. O6mmii kypc ¢usuku. DU3NYECKHE OCHOBBI KOJEOATEIBbHBIX M BOJIHOBBIX
nporeccoB: KOHCTeKT Jiekiuii / A.®D. Ax, A.B. Camoxun. — Mypom: UITIL MU Bnal'V, 2007. - 136 c.
- 70 3K3.

7. Marnees 11I.H. O6muii kypc ¢usuku. KBanroBas u snepHast pu3uka: KOHCIEKT JEKIUH /
III.H. Margees, B.A. llnaruna. - Mypowm: UL MU Bal'V, 2008. - 133 ¢. -40 3k3.

8. OCHOBBI KIIACCMYECKOW TEOPUU JJIEKTPOMATHETU3MA: METOJMYECKUE YyKa3aHUsi K
MPAKTUYECKUM 3aHITUAM MO JucHuiuinHe «Du3nka» s CTYAEHTOB 00pa30BaTEIbHBIX MPOTpamMm
01.03.02 Ilpuknagnas marematuka u uHpopmaruka; 10.03.01 Mudpopmannonnas 0e30MacHOCTD;
11.03.01 Pagmorexnuka; 12.03.01 Ilpubopoctpoenue / coct. AH A.D. [DneKTpoHHBIA pecypc]. —
OnexTpoH. TekcToBble AaH. (0,74 M0O). — Mypom: MU (¢punman) Bal'V, 2015. - 100 k3.

9. Konebanusi ¥ BOJIHBI: METOJl. YKa3aHUS K MPAKTHYECKUM 3aHATHIM 10 Kypcy "OOmas
¢uszuka"; cocr. A.®. An // Mypom: UIIL] MU Bal'Y, 2008. - 50 ¢. - 100 3k3.

10. KonebarenbHble M BOJHOBBIE MPOIECCHI: METO/I. YKa3aHUsI K JIAOOPAaTOPHBIM paboTaM 1o
Kypcy "O6mas ¢uzuka"; coct. A.®d. An, P.A. lIteikos // Mypom: UIIL] MU Bal'Y, 2008. - 62 c. -
100 5k3.

11. OcHOBBI MOJIEKYJISIPHON (DM3UKKA U TEPMOJAWHAMHKH: METOJ. YKa3aHHs K MPAKTUYECKUM
3aHATUSAM MO auctuiuiiHe "®uszmka" s CTyACHTOB 00pa3oBaTENbHBIX MPOTPaMM TEXHHUYECKOTO
npodwist; coct. A.D. An // Mypom: UIILI MU Bal'Y, 2010. - 47 c. - 50 sk3.

12. KBanToBass u sjepHas ¢uU3MKA: METOJ. YKa3aHUS K TNPAKTUYCCKUM 3aHATHUSAM 10
qucuurinHe "®wuzuka" IS CTYIEHTOB TEXHUYECKHX HAMpaBlIeHUH MOAroToBKH; cocT. M.H.
Perxkosa // Mypom: UTILL MU Bal'Y, 2012. - 44 ¢. - 60 3k3.

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOTHI, MCIOJIb3YeMbIX NPH
OCyLIeCTBJICHMH 00Pa30BaTeJIbHOIO0 NPoLecca M0 JUCHHUILIHHE, BKIIYast
nepeyeHb MPOrpaMMHOI0 odecreYeHnsi ¥ HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenbHOM  mpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peayii30BaHHbIE  HAa  OCHOBE  MH(GOPMAllMOHHO-00PAa30BAaTEIBHOTO  IOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 "HOOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA:

- IPEIOCTaBJICHUE YUeOHO-METOINYECKUX MAaTEPHUAIIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJICHICTBHE YYaCTHUKOB O0Opa30BaTEIBHOTO TIpollecca depe3 JOKAIBHYIO CETh
MHCTUTYTa U MHTEpHET;

- IPEJOCTaBIICHUE CBEICHUH O pe3yibTaTax y4eOHON NeATeNbHOCTH B 3JICKTPOHHOM JTHYHOM
KaOMHETE 00yJaromerocs.

WHopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

http://lwww.physicsnet.ru/index.php/social/downloads

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

[Tporpammuoe oOecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Google Chrome (JIutiensuonnoe cornamenue Google)



Mozilla Firefox (MPL)

Free Commander XE (JIutensnonnoe cornamrenne FreeCommander)

VLC Media Player (GNU GPL 2+ u LGPL 2.1+)

Adobe Acrobat Reader DC (O6mue ycioBus ucnosib30BaHuUs Mpo1yKToB Adobe)

7.4. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIS OCBOCHUSA TUCHHUIIIMHBI
iprbookshop.ru
physicsnet.ru
google.com
yandex.ru
rambler.ru
mivlgu.ru/iop

8. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne U CIUIINHBI
JlekunoHHas aynuTopus
Okpan HacTeHHbI Goldview; mpoekrop Acer X128H DLP Projector; mepcoHalbHBIN
koMnbrotTep. Jloctym k cetn MaTEpHET.

JlaGopatopus ¢puzuku

Jlaboparopnast ycranoBka «[Ipubop OOepOeka»- 2 mT.; JaboparopHasi yCTaHOBKa
«Du3nYecKnii MasSTHHK»-2 IT.; J1abopaTopHas yCTaHOBKA «DJEKTPHUYECTBO M MarHEeTU3MY,
YCTaHOBKA JUIsl ONpENEJICHUs] CUJIbl TPEHUS B OIMOpe; TPUPWISIPHBIA MMOJABEC; HAOOPHI TPY30B;
IITAHTCHITUPKYIIH,; MHUKPOMETPBI; YCTAaHOBKA IJISI M3MEPEHHs COMPOTUBICHUH METOAOM MOCTHKA;
yCTaHOBKA  JJI1  M3MEPEHHs  €MKOCTH  KOHAEHCATOPOB;  MOCT  IOCTOSHHOTO  TOKa;
DIIEKTPOM3MEPHUTEIbHBIC  MPUOOPBI;  PEOCTAaThl; OJOKM THUTAHHS; TAHTCHCTaIbBAHOMETPHI;
CEKYHJIOMEPBI; KOMIUIEKT METOJUYECKMX yKa3aHWN; DJIEKTPOHHBIE METOJUYECKHE YKa3aHWUS,
MNK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
mooOmitbHBIN Classic Solution Premier Vela Express; HoytoOyk ASUS (mepenocHoit). loctymn k cetn
HuTtepner.

Jlaboparopust MEXaHUKH, STIEKTPUYECTBA U AJICKTPOMArHeTu3Ma

Jlaboparopnast ycranoBka «[Ipubop OOepOeka»- 2 mT.; J1aboparopHasi yCTaHOBKa
«Du3NYecKnii MasSTHHK»-2 IIT.; J1abopaTopHas yCTaHOBKA «DJEKTPHUYECTBO M MarHEeTU3MY,
YCTaHOBKA [UIsl ONpENENICHUsS] CUJIbl TPEHHUS B OIMOpe; TPUPWISIPHBIA MMOABEC; HAOOPHI TPY30B;
[ITAHTCHITUPKYIIH, MUKPOMETPBI; YCTAaHOBKA IJISI M3MEPEHHs COMPOTUBICHUH METOAOM MOCTHKA;
yCTaHOBKA i1 M3MEPEHHUs  €MKOCTH  KOHJEHCATOPOB;  MOCT  IOCTOSHHOTO  TOKa;
DIIEKTPOM3MEPHUTENbHBIC  MPUOOPBI;  PEOCTAaThl; OJOKM TUTAHWS; TAHTCHCTaIbBAHOMETPHI;
CEKYH/IOMEPBI; KOMIUIEKT METOJUYECKMX yKa3aHWN; DJIEKTPOHHBIE METOJUYECKHE YKa3aHWUS,
MNK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
mooOmitbHBINA Classic Solution Premier Vela Express; HoytoOyk ASUS (mepenocHoit). loctymn k cetn
HuTepner.

JlaGopatopus ¢puszuku

I'eneparoper 1'3-33; ocummnorpad Cl1-5; mupoMeTp ONTHYECKHH; KaMEpPTOH; MPYKWHHBIN
MasiTHUK;, HaOOpBI I'PY30B; YCTAaHOBKA JUIs IOJIyUYEHHs] CTOSYMX BOJIH; MarasuH €MKOCTEH; Jammna
TJICIOMIETO  pa3psja; MeTaiorpaguueckuii  MHUKpPOCKOTI; MUKPOQOH;  TUHAMMUK;
AIIEKTPOU3MEPUTENIbHBIE MPHOOPHI;  MPOCKIMOHHBIC anmaparsl; (OTO’JIeMEHT; OJOKH NMUTAHHS,
3JICKTPOU3MEPHUTENBHBIE MPUOOPHI; PeocTaThl; HA0Op AMGPAKIMOHHBIX PEHIETOK; CBETOMUILTPHI,
KOMIIJICKT METOANYCCKUX y1<a3aHI/1171; OJICKTPOHHBIC MCTOANYCCKUC YKa3aHHA, HATJIAOHLIC HOCOGI/I}I;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa  PS/2;M/Ont.PS/2;19"TFT)-1  mir..
Okpan moomnbaelid Classic Solution Premier Vela Express; Hoyroyk ASUS (nepenocHoit). loctym K
cetu MHTEpHET.



Jlaboparopust konebaHuil U BOJH, ONTHKU

I'eneparoper 1'3-33; ocummnorpad Cl1-5; mupoMeTp ONTHYECKHH; KaMEpPTOH; MPYKWHHBIN
MasiTHUK; HAOOpHI TPY30B; YCTAaHOBKA JUJIS MOJIYYEHHUs CTOSYMX BOJH, MarasMH €MKOCTEH; JiaMIa
TJICIOMIETO pa3psiia;  MeTauiorpaduyeckuii MHKPOCKON;  MUKPOQOH; IUHAMHK; DIEKTPO-
U3MEPUTENIbHBIE TPHOOPHI, MPOSKIIMOHHBIE ammapaTsl;  (OTOIIEMEHT; OJOKM MUTAHUS;
AJIEKTPOU3MEPHUTENBHBIE MPUOOPHI; PeocTaThl; HA0Op AUGPAKIMOHHBIX PEHICTOK; CBETOMUILTPHI,
KOMIUIEKT METOJUYECKHUX YKa3aHUW; SJICKTPOHHBIE METOIUYECKHE YKa3aHUs; HATJSIHBIC TOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 wt..Oxpan
moOunpHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepenocHoif). JlocTym k cetu
Nurtepner.

Jlabopartopust puzuku

Jlaboparopnass ycranoBka «McciemoBaHue Tra3opa3psiHOTO CYETYMKA»;, YCTAHOBKA s
UCCIIEIOBAHMSI XapaKTEpUCTHUK (OTOPE3UCTOpa; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAS JIaMmIia;
ra3opaspsiiHbie TPYOKH; BBICOKOBOJBTHBIM HWHAYKTOp; cTwiockon CJIII-1; mazep, ontuueckas
CKaMmbs; HAOOp IU(PaKIMOHHBIX peeToK; cueTyuk [ eirepa-Mroiepa; CUYETUYHMK-CEKYHIAOMED;
AIIEKTPOU3MEPHUTEIbHBIC MPUOOPHI; TEPMOCTATHI; OJIOKM MUTAHUS; PEOCTAaThl; MUKpOcKom Mup;
MaHOMETpPBI; MEpHbIE CTaKaHbl; HACOChl; BEChl TEXHHYECKHE; HabOp pa3HOBECOB; JOTOMETP;
CEKYHJIOMEPBI; Mara3uH EeMKOCTEW; Mara3uH COMPOTHBIICHUH; TepMmomnapa; OaJUIOHBI; KOMIUICKT
METOJMYECKUX YyKa3aHUM; 3JEKTPOHHBIE METOAMYECKHE YyKa3aHUs; HarJsIHble MocoOus. DKpaH
mobmibHb Classic Solution Premier Vela Express; noyroyk ASUS (mepenocHoit). Jloctym k ceTu
Nurtepner.

JlabGoparopust puzuku TBEPIOTO TEIa M aTOMa, MOJICKYJISIPHON (PUZHKH

Jlaboparopnass ycranoBka «McciemoBaHue Tra3opa3psHOTO CUETYMKAa»;, YCTAHOBKA IS
HCCIIEIOBAaHMSI XapaKTEPUCTHUK (OTOPE3UCTOpa; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAS JaMmIia;
ra3opaspsgHble TPYOKH; BBICOKOBOJBTHBIM HHAYKTOp; cTmiockon CJIII-1; mazep, onrtuueckas
CKaMmbs; HAOOp IU(PaKIMOHHBIX peIeToK; cueTyuk [ eirepa-Mroiepa; CUYETUYHK-CEKYHIAOMED;
AIIEKTPOU3MEPHUTEIbHBIC MPUOOPHI; TEPMOCTATHI; OJIOKM MUTAHUS; PEOCTAaThl; MUKpockom Mup;
MaHOMETpPBI; MEpHbIE CTaKaHbl; HACOChl; BEChl TEXHHYECKHE; HabOp pa3HOBECOB; JOTOMETP;
CEKYHJIOMEPBI; Mara3uH EeMKOCTEW; Mara3uH COMPOTHBIICHUH; TepMmomnapa; OaJUIOHBI; KOMIUICKT
METOJMYECKUX YyKa3aHUM; 3JEKTPOHHBIE METOAMYECKHE YyKa3aHUs; HarJsIHble MocoOus. DKpaH
mobmibHb Classic Solution Premier Vela Express; noyroyk ASUS (mepenocHoit). Jloctyn k ceTu
Nurtepner

9. MeToan4yecKkue yKazaHusl 10 OCBOCHUIO TUCIUIIIHHBI

JUis yCHEemIHOrO OCBOEHHMSI TEOPETHYECKOro Marephaya OO0y4arolMiics: 3HAKOMUTCS CO
CIHCKOM PEKOMEHYyeMO OCHOBHOM M JIOMOJHUTEIBHON JIUTEPATyphl; YTOUHSET Y IpenoiaBaTes,
KaKUM JIONOJHUTENbHBIM IMOCOOUSM CJEeIyeT OTAATh IpPEANOYTEeHUE; BEAEeT KOHCIEKT JEKIUH M
npopabaThIBaeT JIGKLIMOHHBIM MaTepHall, MOJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Ha mnpaktudeckux 3aHATHSX MPOHUJACHHBIA TEOPETUYECKUA MaTepual MOJIKPEIUIsieTCs
pelIeHreM 3aad 0 OCHOBHBIM TeMaM JUCIUILIMHBI. 3aHATHS IPOBOSATCS B KOMIBIOTEPHOM KJjlacce,
UCIIONIB3YSl  CIleluanbHOE TMporpaMMmHoe obecreyenue. Kaxmolt mnoarpynme oOydaromuxcs
IpenojaBaTesb BBIJACT 3a/4ady, CBS3aHHYI0 C pa3pabOTKOH W TpPOTrpaMMHON peanu3anueit
aNTOpUTMOB 00paboTku uHpopmaluu. B koHIle 3aHATHS 00ydJaroIue 1EMOHCTPUPYIOT TOJTYICHHBIC
pe3yabTaThl MPETOAaBaTEINI0 U MPU HEOOXOAMMOCTH AETat0T paboTy HaJ OMINOKaAMH.

Jlo BbIMOSMHEHUsI 1a0OpPaTOPHBIX PA0OT OOYYAIOIMIUICS W3y4aeT COOTBETCTBYIOUIUN pasiel
teopur. Ilepen 3aHATHEM CTYIEHT 3HAKOMHUTCS C OMHMCAHUEM 3a/laHUM Ul BBIMOJHEHUS PabOTHI,
BHUMATEIIBHO M3y4YaeT COJCpKaHWE U MOPSAAOK MPOBEICHUs JIabopaTopHOi paboTsl. JlabopaTopHas
pabota mpoBoaarcs B (pusmueckux jabopatopusx. OOyyaromuecss BBINOJHSAIOT WHAWBUIYAIbHYIO
3a/layy B COOTBETCTBHMU C 3aJjaHMEM Ha JiabopaTtopHyr pabory. HeoOXxomaumblii TeopeTHUYECKUi
MaTepHual, MHIWBUAYaJIbHOE 3a/1aHue, IArd BBIIOJHEHUs JaO0OpaTOpPHON pabOThl NMPUBEAEHBI B
METOJMYECKMX YKa3aHHUSIX, pa3MEUICHHbIX Ha HHPOPMAIMOHHO-00pa30BaTEIbHOM IOpTaje
UHCTUTYTA.



CamocrosaTrenbHass paboTa OKa3blBa€T BAXKHOE BIMSAHHE Ha (OPMHPOBAHUE JUYHOCTU
OyIylIero CreruanicTa, OHa IIaHUPYETCsT 00yJaromuMces caMmocTosTenbHO. Kaxapiit oOyJaronuiics
CaMOCTOSITENIFHO ONpEICIseT PeXXUM CBOEH paboThl U Mepy TpyZa, 3aTpauydBacMOro Ha OBJIaJieHHUE
yu4eOHBIM cofepxKaHUeM AUCUMILTHHBL. OH BBINOJHSAET BHEAYIAUTOPHYIO paboOTy M H3yueHUe
pa3aenoB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO paboTy, MO JIMYHOMY HHIMBUAYaJbHOMY IUIaHY, B
3aBHCHMOCTH OT €T0 MOJATrOTOBKH, BPEMEHU U IPYTUX YCIOBUH.

@opMa 3aKIIOYUTEIBHOIO KOHTPOJSA IIPU INPOMEXKYTOYHOM arTecTraluud — d3Kk3aMeH. [l
MIPOBEJICHUS MPOMEKYTOYHON aTTeCTallMU MO AUCHUIUIMHE pa3paboTaHbl (POH] OLEHOYHBIX CPEICTB
U OaUIbHO-PEHTHHTOBAs CHCTEMa OLIEHKM Y4YeOHOW JesATeNbHOCTH CTyAeHToB. OleHKa 110
JTUCIUIIMHE BBICTABJISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
YUUTBIBAIOIIMM pe3ysbTaThl OLICHUBAHMS y4acTHsl CTYJEHTOB B ayJIUTOPHBIX 3aHATHSIX, KauecTBa U
CBOEBPEMEHHOCTH BBIIIOJIHEHUS 3a/laHUi B XOJI€ HW3YYEHMs] AMCLUUIUIMHBI U MPOMEKYTOUHOMN
aTTECTALIUU.



[Iporpamma cocrtaBieHa B coorBercTBUM ¢ TpeOoBanusmMu PI'OC BO mo HampaBieHHIO
15.03.05 Koncmpykmopcko-mexHonozsuueckoe obecneyenue MauuHoCmpoumenbHulx npouzeoocme u
npoIITI0 TOATOTOBKU 1eXHOI02USL MAUUHOCPOEHUS
PaGouyto nporpammy coctaBui x.m.H. [lImeikoe Poman Anexcanoposuy

[Tporpamma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kadeapst OIIM

npotokoi Ne 20 ot 16.05.2019 rona.
3aBenyromuii kadenpoit OIIM Opnos A.A.
(ITonmucek)

Pabouas mporpamMma paccMoTpeHa M 0J00OpeHa Ha 3aceJaHHH y4eOHO-METOAMYECKOU
KOMHCCHH (PaKyJIbTeTa

npoTokoia Ne 6 ot 04.06.2019 rona.
[Ipencenarens komuccun MCD Conosves JIII.
(IToxmuce) (®.1N.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MATEPHUAJIOB (CPeACTB) MO AUCHUILIHHE
duzuxka

1. OueHoYHBbIC MaTEePHAJIBI AJIS1 POBEICHUS TEKYLIero KOHTPOJIA yCIeBaeMOCTH

o JUCIUILINHE

3anaHus B TECTOBOM opme

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4.
1)
2)
3)
4)

5.

Ilepemenienue — 3To:

JINHUA, I10 KOTOpOﬁ ABUT'AJIOCH TCJIO

BEKTOp, IPOBEICHHBIN W3 HAYAJIBLHOTO TOJIOKEHUS TEJIa B KOHEYHOE
JUTMHA TPAKTOPUHU, IO KOTOPOU JIBUTAJIOCh TEJIO

BekTop MrTHOBEHHOM CKOPOCTH HAIIPABJIEH I10:
KacaTeJbHON K TPACKTOPUH JIBHKCHUS
MIEPEMEIICHUIO TOYKU

paauycy KpUBHU3HBI TPAEKTOPUH

BekTop cpeanelt ckopoCcTH HaIpaBJIeH MO
KacaTeJlbHOU K TPAGKTOPUU JABUKECHUS
NEepEeMENICHUIO TOYKU

panuycy KpUBH3HBI TPACKTOPUU

CKopocTh U3MEHEHHUS BEKTOPA UMITYJIbCAa MaTEpUaIbHOW TOUKH BO BPEMEHHU paBHa:
WU3MEHEHHUIO KHHETUYECKOW SHEPTUN TOYKU

cuJe, NEUCTBYIOIIEH Ha TOUKY

CKOPOCTH TOYKH

YCKOPEHUIO TOUYKHU

Teno GporeHo co ckopocThio 10 M/c Mo yriaoMm TpUALaTh rpaaycoB K ropu3oHty. He

YUHUTBIBASI COIPOTUBJIEHUS BO34YyXa, ONPEACINTh BEIUYMHY CKOPOCTH Tena uepes3 0,5 ¢ mocne Hayana
nBukeHMs. [IpuHATH g paBHBIM I€CATH METpaM Ha CEKYHJy B KBaJpaTe:

1)
2)
3)
4)

6.
Ha3bIBACTCS:

1)

2)

3)

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

8.
1)
2)
3)

5

8,65
17,3
1,73

COBOKYHHOCTI: CUCTCMbI KOOPAWHAT U Y4COB, KCCTKO CBA3AaHHBIX C TCJIOM OTCYCTA,

MHEPLHAIBHON CUCTEMOM OTCUETA
MEXaHUYECKON CUCTEMOU
CHUCTEMOH OTCUETa

Ecnu yacTuna paBHOMEPHO IBHXKETCS II0 OKPYXXHOCTH, TO €€ TaHI€HIUAIbHOE

YBEJIIMYUBACTCS
YMEHbILIAETCS
HE U3MEHSIETCS
PaBHO HYIIO

ITepBbiii 3ak0H HpI0TOHA HA3BIBAIOT 3aKOHOM:
COXpPaHCHUA UMITYJIbCA

UHEPLUU

N3MCHCHUA UMITYJIbCA



9 Bropoii 3akoH HproTOHA Ha3bIBatOT 3aKOHOM:

1) COXpaHCHHSI UMITYJTbCa
2) WHEPIHUH
3) U3MEHCHHSI UMITYJTbCa

10. C yBenuyeHreM Macchl Tela €ro UMIYJIbC:
1) He u3mensiercs

2) yBeTMUMBaETCA

3) ymeHblIaeTcs

11. C yBenuueHHEM CKOPOCTH TeEJA €70 UMITYJIbC:
1) He u3meHsercs

2) yBEJIUYUBAETCS

3) ymeHbIaeTcs

12. KoHcepBaTUBHBIE CUJIBI CO3JIAI0T MOJIS:
1) NOTEHIMATIbHBIC

2) HETNOTEHIIUAJIBHBIE

3) U T€, U IpyTUe

13. Macca siBnsieTcst MEpOi:

1) B3aUMOJICUCTBUS TEII
2) UHEPTHOCTH
3) MEXAaHUYECKOIO IBUKEHHUS

14. Cuna, neiicTByrolas Ha TOYKY B TOTCHIMAIBHOM IOJI€, paBHA B3SITOMY C OOpaTHBIM
3HAKOM T'PaJIUCHTY:

1) MOJTHON MEXaHUYECKON SHEPTUU
2) KUHETHYECKON YHEPTUHU

3) MOTEHIMATBHON SHEPTHH

4) BHYTPEHHEH 3HEPruu

15. Mepoii B3auMOJEHCTBUS TEN SBISETCA:

1) macca

2) pabota
3) UMITYIIEC
4) cuiia

16. Mepoii HHEPTHOCTH TeJa MPYU BpallaTEIbHOM JABH)KEHUH BOKPYT OCH SIBJISIETCSI MOMEHT:

1) CHITBI OTHOCHTEJIBHO OCH
2) UHEPIH OTHOCUTEIBHO OCH
3) UMITYJIbCa OTHOCHTEIBHO OCH

17. B 3aMKHYTOM CHUCTEME TEJl COXPAHSETCS CO BPEMEHEM:
1) MOMEHT uHepIUHu

2) MOMEHT UMITYJIbCa

3) MOMEHT CHJIBI

18. MOMEHT MMITyJibCa Tella OTHOCHUTEIBHO OCH BPAIICHHsS PABEH MPOHM3BEICHHUIO MOMEHTA
VHEPLIH OTHOCUTEIBHO TOMH K€ OCH Ha!

1) yroJl TOBOPOTa

2) YIJIOBYIO CKOPOCTh

3) YIIJIOBOE YCKOPEHUE



19. Kunerndeckass sHeprus aucka wmaccod | kr, karsmierocss 0e3 CKOJBKCHHS I10
TOPU30HTAIILHON TTOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B JK):

1) 8

2) 16
3 12
4 24

20. MOMEHT BHEIIHUX CHUJI OTHOCUTEJIBHO HEMOJABUKHOM OCH PAaBEH MPOU3BEACHUI0 MOMEHTA
I/IHepL[I/II/I TCJIa OTHOCHUTCIILHO TOI>'I K€ OCH HaA:
1) YIJIOBYIO CKOPOCTh

2) yIJI0BOE YCKOPEHHE
3) JMHEHHYIO0 CKOPOCTh
4) TaHTCHIIMATTbHOE YCKOPEHUE

21. TIpomMexxyTOK BpEeMEHH, 3a KOTOpbIA (ha3a KojeOaHus MojiydaeT mpupaigaue 2
Ha3bIBAETCS:

1) IEPHOIOM

2) 4acTOTOM

3) aMIUTATYION

4) BpPEMEHEM pellaKkCaIluu

22. JnuHa HeaedopMHpOBaHHOW TpYKWHBI 16 cM. Ecam k Hell mojaBecuTh rpy3, AJWHA
IPYXUHBI B IIOJIO)KEHUU PAaBHOBECHsI CTaHET paBHOM 25 cM. HailTu mepmon Manblx BEpTHUKAIbHBIX
KOJIeOaHUH MOTY4YUBLIETOCS MPY>KUHHOTO MasiTHUKA:

1) 0,6 ¢

2) 0,8 ¢

3) lc

4) 2¢

23. MakcuMabHOE 3HAaYE€HHUE KOJICOIONIEeiics BeTNUMHEl Ha3bIBACTCS
1) IEPHOIOM

2) dazoii

3) 4aCTOTOM

4) aAMILTUTY A0

24. Yucno xonebanmii 3a 2[ | CEKVHI HABIBAO T

1) 4acTOTOM

2) HavabHOM (aszoit

3) IUKJIMYECKOW YaCTOTOM
4) dazoii

25. TI'py3 monBemieH Ha mpyxuHe. B monoxeHun paBHOBecHs aeGopManusi MPY>KUHBI
coctaBiseT X = 2,5 cM. Ecau rpy3 cMecTUTh M3 HOJIOKEHUSI PaBHOBECHS, OH HAUYMHAET COBEpLIAThH
KOJIeOaHUS C TIEPUOJIOM:

1) 0,3¢c
2) 04c
3) 0,5¢
4) 0,6 ¢

26. Konebanusi, Ha3plBaeMble OWEHUSMH, BO3HUKAIOT MPU CIOKEHUHW TapMOHUYECKUX
KOJIeOaHUH, COBEPIIAIOIINXCS:

1) B OJJMHAKOBOM HAMpPAaBJIECHUU C OJJUHAKOBOW YACTOTOM

2) B OJINHAKOBOM HAMPABICHUH C OJIM3KUMHU 4aCTOTAMHU

3) BO B3aMMHO MEPHEHAUKYIISPHBIX HAMIPABJICHUAX C OMHAKOBON 4acTOTOMN



4) BO B3aMMHO IIEPIICHIUKYJISIPHBIX HAIIPABJICHUSAX C pa3HBIMHU YaCTOTAMU

27. llpuBeneHHas niauHAa (DU3UYECKOTO MasTHUKA — 3TO JJIMHA TaKOTO0 MAaTeMaTHYECKOTO
MasiTHUKA,

1) nepuosl KosiebaHWi KOTOPOrO COBMAJaeT C MEPUOJOM JIaHHOTO (DHU3HUYECKOTO
MasiTHUKA

2) aMILTUTYyAa KoJieOaHUil KOTOPOTO COBMNAJAET C aMIUIMTYIOW JAHHOTO (DU3MUYECKOTO
MasiTHUKA

3) Macca KOTOPOTO COBIAAeT ¢ Maccoil TaHHOTO (PU3UYECKOT0 MasiTHUKA

4) HavyaybHas ()a3za KOTOPOTO COBIMAAaeT ¢ HadaabHOU (Ha30il JaHHOTO (PU3MUECKOTO
MasiTHUKA

28. Koadunmenr 3aTyxanus — BeIMYNHA, 0OpaTHast

1) Jorapu(pMHUIECKOMY JEKPEMEHTY
2) BpPEMEHU peJlaKkCaIiu

3) COOCTBEHHOM YacToTe

4) JTOOPOTHOCTH

29. TlpyXMHHBI MasTHUK COBEpIIAET CBOOOIHBIC 3aTyXalollue KojeOaHus, ecii Ha Hero,
KpOME CUJIBI YIIPYTOCTH IIPYKUHBI, IEUCTBYET CHJIA!

1) BBIHYK/IA0TIIast
2) COITPOTHBIICHUS
3) BBIHYK/IAIOIIAS ¥ COMPOTHUBJICHHUS

30. Ecniu pa3HOCTh MOTEHIHMATIOB MEXAY OOKJIaIKaMH KOHAECHCATOPa YBEIUYUTh B TPU Pa3a,
TO €T0 AIIEKTPOEMKOCTH:

1) YBEIIMYUTCS B TPH pasza

2) YMEHBIIIMTCS B TPH pas3a
3) HE U3MEHUTCS

4) YMEHBIIUTCS B ICBSThH pa3

31. Ecnu 3apsiz, 3amaceHHbI B KOHAEHCATOPE YBEIWYUTD B JBA Pa3a, TO €ro 3JIEKTPOEMKOCTh:

1) YBEJIMYUTCS B JIBA paza

2) YMEHBIIUTCS B IBa pa3a
3) HE U3MEHUTCS

4) YBEJIMYHUTCS B YETHIPE Pa3

32. Cuna noCTOSIHHOTO TOKa B MPOBOJIHKUKE paBHa 2 A. Kako# 3apsia npoiieT no MpOBOIHUKY
3a 10 c?

1) 0,2 Kn
2) 2 K
3) 5K
4) 20 Kn

33. Yepes nornepeyHoe ceueHre MPOBOIHUKA B T€UEHUE 2 C MPOTEKAT MOCTOSHHBIA TOK CUIION
6 A. Kaxkoii 3apsia ObL1 32 3TO BpeMs IEPEHECEH Yepe3 MPOBOTHUK?

1)  12Kn
2) 6 Ki
3) 3 Kn
4  1,5Kn

34. Yepes pe3ucTop B LENHU MOCTOSHHOTO TOKA 32 HEKOTOpoe BpeMsi mpoTekaet 3apsan 300 K.
[Ipu sTom B Hem Beiensiercs 2700 [ Ternorsl. HanpsipkeHnue Ha pe3ucTope paBHO:
1) 4,5B



2) 9B
3) 18B
4)  24B

35. B 1iens NOCTOSIHHOTO TOKa BKJIKOYEH peocTaT conporusieHneM 10 Om. 3a 20 MuHyT uepe3
Hero npouien snekrpuueckuid 3apsa 300 K. Kakoe KoauyecTBO TEMIOThI BBIACIUIOCH 3@ 3TO BpeMs
B peoctare?

1) 375 dx

2) 750 Ox

3) 1500 Tx

4) 1750 Tx

36. ®usnveckoit ocHOBOI nepBoro npasmia Kupxroda spnsercs:
1) 3aKOH COXPaHEHUs SJHEPTUU

2) 3aKOH COXPaHCHUs JJICKTPUICCKOTO 3apsiaa

3) 3akoH OMa JIJ1s1 yJ4acTKa Ienu

4) 3akoH [xoyns-Jlenma

37. CMbIca 3aKOHA 3JIEKTPOMArHUTHOM MHIYKIIUU COCTOUT B TOM, UTO:

1) MOTOK 3apsiKEHHBIX YaCTHUI] CO3a€T MarHUTHOE TOJIe

2) JIBa JIMHEWHBIX MPOBOJHUKA, IO KOTOPHIM B OJHOM HAlpaBJICHUH TEYET TOK,
OTTAJIKUBAIOTCS

3) M3MEHEHUE BEJIMYMHBI MArHUTHOTO MOTOKA MPUBOAUT K BOSHUKHOBEHHIO BUXPEBOIO
3JIEKTPUYECKOTO TOJISI

4) AIIEKTPUYECKUH 3apsi/i MHAYIIUPYET Ha MOBEPXHOCTH METaJlIa 3apsii 00paTHOro 3HAKa

38. B karymike, ”HAYKTUBHOCTH KoTOpoii 20 MI'H, cuiia TOka paBHOMEpPHO yObIBaeT oT 2 A 10
Hyss B TedueHne BpeMenu 0,01 c. 3/1C caMouHIyKIIuM B KOHTYpPE paBHa:

1)1B

2)2B

3)4B

4)8B

39. OTHOCHUTENBHO CTAIMOHAPHBIX AJEKTPUUYECKUX U MArHUTHBIX MOJIEH JIOKHBIM SIBIISETCS
YTBEPKJICHHE:

1) AJIEKTPOCTATHYECKOE TOJIe NEUCTBYET KaK Ha HEMOJBIIKHBIC, TaK W HA JBUKYIIHAECS
3apsabl

2) MarHuTHOE MOJIe ICHUCTBYET TOJIBKO Ha JABMKYITUECS DICKTPUICCKUE 3aPSIbI

3) OUPKYIALUA  BEKTOpA  HANPSHKEHHOCTH — DJIEKTPOCTATHYECKOrO  IIOJIA  BIOJIB
MIPOU3BOJILHOTO 3aMKHYTOT'0 KOHTYpa BCET/1a paBHA HYITIO

4) OUPKYIALUA BEKTOpa HANPSHKEHHOCTH MArHUTHOIO IIOJA BIOJIb IIPOU3BOJIBLHOIO

3aMKHYTOT'O KOHTYpa BCEr/la paBHa HYJIIO

40. Kak HY)XHO M3MEHHUTh €MKOCTh KOHACHCATOpa B HCAITHPHOM KOJIEOATEIHHOM KOHTYPE
panuoNpUeMHHUKa, YTOOBI JJTMHA BOJIHBI, HA KOTOPYIO OH HAaCTPOEH, yBenuuuiach B 4 paza?

1) YMEHBIINTD B 4 pa3za
2) YMEHBIINTH B 16 pa3
3) YBEIUYNTH B 4 pasa
4) yBENUYUTH B 16 pa3

41. MakcumanbHasi CHJIa TOKa B KOJIEOATEIbHOM KOHTYpPE paJHONpUEMHHMKA paBHA 24 MA.
[Ipu 3TOM MakcHMaIbHBIN 3apsi KOHJIEHcaTopa KOHTypa coctaBiser 6 HKi. Ha kakyto nivMHy BOJTHBI
HACTPOEH NPUEMHUK?

1)75m



2) 191 M
3)471 M
4)1194 m

42. MakcumanbHasi CHJIa TOKa B KOJIeOATEIbHOM KOHTYpPE paJHONpUEMHHMKA paBHA 24 MA.
IIpu >TOM MakcHMaJIbHBIN 3apsj KOHAEHcaTopa KOHTypa coctaBisier 6 HKu. Ha kakyro yacrory
HACTPOEH NPUEMHUK?

1) 0,04 Ml
2)  0.25MIq
3) 0,64 MI'

4) 1,57 MIu

43. Ilpu BKJIIOUEHUHU KaTyIIKH B LIENb IIOCTOSHHOIO TOKa IpH HampsbkeHuu 48 B cuna Toka
Obuta paBHa 3 A. Ilpu BKIIOYEHHH TOH K€ KAaTYIIKM B IIETb MEPEMEHHOTO TOKa JCHUCTBYIOIIEE
3HaueHue cwibl Toka 3 A gocturnyro npu HampspbkeHuun 60 B. Uacrora nepemenHoro toka 50 I'm.
UeMy paBHO MHIYKTUBHOE CONTPOTUBIICHUE KATYIIKHU?

1)  120m
2)  160wm
3) 20 Om
4  260M

44. Kak U3MEHUTCA €MKOCTHOE COMPOTHBJIECHHUE KOHAEHCATOpa MPHU YBEIMYEHUH YaCTOTHI
IIEPEMEHHOT0 TOKa B 4 paza?

1) YBEIMYHTCS B 2 pasa
2) yBEIMYUTCS B 4 paza
3) YMEHBIIUTCSA B 4 pasa
4) YMEHBIINTCS B 2 paza

45. MmeroTcs ABa KOIEpEHTHBIX MCTOYHMKA 3BYKa. B Touke, oOTCTOSIIEW OT NEPBOIO
UCTOYHMKAa Ha 2,3 M, a OoT BTOoporo Ha 2,4 M, 3ByK He ciblmieH. CkopocTth 3Byka 330 m/c.
MuHuMabHas 4acToTa, IPU KOTOPOH 3TO BO3MOKHO, PaBHA!

1) 1650 'y
2) 1250 I'u
3)  3350Tu
4)  2250Tq

46. Ha nudpakiimoHHYIO pelIeTKy HOPMAIbHO MalaeT CBEeT ¢ MIUHOU BoMHKI 0,5 MxM. Uemy
PaBEeH Mepuo/ PEIIeTKH, €CITM MaKCUMYM BTOPOTO Topsiaka Habmonaercs oA yriiom 30 rpamxycoB?

1) 2 MKkM

2) 4 MKkM

3) 0,25 MM

4) 10 mxm

47. Kpacnas rtpanuma dotodddexra mus cepedpa paBra 0,29 mxm. PabGora BbIXOIA
AIIEKTPOHOB U3 cepedpa paBHa:

1)  239B
2)  335B
3)  435B
4)  535B

48. Kpacnas rpanuna ¢oroaddexra ans Hexkoroporo Meramia 275 HM. Yemy paBHO
MHUHHUMAaJIbHOE 3HaUYC€HUE dHEPTUH (POTOHA, BhI3bIBatomero Ggororddext?

1) 2,55B

2) 4,55B



3) 6,5 5B
4)  8,55B

49. ITotok oToHOB ¢ sHeprueit 15 3B BbIOMBaeT u3 Metamia GOTOIIECKTPOHBI, MAKCHMAJIbHAS
KMHETHYECKasi PHEPrusi KOTOpPBIX B 2 paza MeHblIe paboThl BbeIxona. KakoBa MakcuMasbHas
KHHETHYECKasi YHEPTUsT 00pa30BaBIIUXCS (HOTOIIEKTPOHOB?

1) 305B
2) 155B
3) 10 5B
4) 55B

50. Ecnu yacTuiibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HAMOOJBIICH AJTMHON BOJHBI Je bpoiis
oOJtamaer:

1) anexTpoH

2) mpoToH

3) anpa-yactuna

4) HelTpoH

51. Haiitu nnuny BosHBI A€ Bpoiilsis A 31€KTpoHa, MPOLIEAIIEro pa3HOCTh MOTEHIMAIOB

100 B:
1) 0,123 am
2) 0,250 um
3) 0,352 am
4) 0,463 um

52. Umetrotcs nBa pesuctopa. OAuH pe3ucTop U3rOTOBIEH U3 METAalIa, IPYTOl pe3ucTop — U3
MOJIYITPOBOJJHUKOBOTO MaTeprana. Kak M3MEHSTCS 3eKTPUUECKUE COMTPOTUBIICHUS 3TUX PE3UCTOPOB
NPy HarpeBaHuu?

1) COIIPOTUBIIEHUS PE3UCTOPOB HE U3MEHATCS

2) COIIPOTHBIICHUE METAJlIa YBEITUYUTCS, COTIPOTUBIICHUE TTOTYIIPOBOAHUKA YMECHBIITUTCS
3) COIIPOTUBIICHUE METajla YMEHBIIUTCS, COIPOTUBICHUE ITOTYIIPOBOAHUKA YBEIUYUTCS
4) COTIPOTHUBIICHUS] 00OUX PE3UCTOPOB YBEIUIATCS

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIIEro KOHTPOJIA M0 BUIAM Y4eOHbIX padoT IJisl CTY/I€eHTOB

Peittunr-koutpons 1 BOIIPOCHI, TECTOBBIE 3aTaHUS o 10 damnoB
PelTuHr-KOHTpOIB 2 BOIIPOCHI, TECTOBBIE 3aJaHUS 1o 10 Gannos
Peiitunr-kouTposs 3 BOIPOCHI, TECTOBBIE 3a1aHUS o 15 damnoB
[locewenue 3aHATHI CTYIEHTOM 1o 5 6amnoB
JlormomHUTEILHBIC OaJITBI

o 5 6amnoB
(6oHyCHBI)
BrinonHenune ceMecTpoBoro
[LUIaHA CAMOCTOSTEILHON o 15 6amnos
paboThl

2. IIpome:xxyTOUHAs aTTeCTAIUA MO TUCHUTIINHE
IlepeyeHb BOPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
IlepeyeHb MpakTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OleHKOH (mpu
HAJTUYHH)

1. Kunemaruka MatepraibHON TOUKU U TBEPAOIO Tea
2. JlnnaMKKa MaTepuaibHON TOYKU. 3aKOoHbI HhroTOHA




3.3aKOHBI COXpaHEHHs UMITYJIbCa, MEXaHHUUECKOM sHeprun. Pabora. MomHocTh

4.JIBM>KEeHHE Tejla IEPEMEHHOM MacChl

5./IluHamuka TBepaoro resa. MOMEHT KOJIMYECTBA ABUKECHUS

6.Mexannueckue Koyiebanus. ['apMOHUYECKHUIA OCITUILISITOD

7. DIeMEeHTHI ClIeUaIbHON TEOPUU OTHOCUTEIBbHOCTU

8. MexaHu4ecKkre BOJIHBI

9. IlocTosiHHOE PIEKTpUYECKOE ToJie B BakyyMme (3akoH KymoHa, pacueT HampspKeHHOCTH U
MOTEHITHAIIA TTOJIs)

10. DnexTpuyecKoe 1noyie B JUIIEKTPUKAX

11. TIpoBOmHHMK B DJIEKTPUUECKOM TI0Je (DJIEKTPUYECKas €MKOCTb, KOHJIEHCATOPHI,
COEIMHEHUE KOHAEHCATOPOB, SHEPTHUsl 3apSXKEHHBIX MPOBOJHUKOB)

12. 3aK0oHBI MOCTOSTHHOTO JJIEKTPUYECKOTO Toka (3akoHbl Oma, J[xoyms-Jlenna, mpaBuia
Kupxroda)

13. DnexkTpuuecKuii TOK B AIEKTPOIUTAX, Ta3ax, BAKyyMe

14. TlocTossHHOE MarHuTHOE moje TOKOB. 3akoH buo-Casapa-Jlamiaca, pacueT MHAYKLIUU
MarHUTHOTO TOJIA

15. JleiicTBME MarHUTHOTO TOJIS HA 3apsi/ibl U TOKU

16. TIlocTossHHOE MarHMTHOE TIOJIE B BemlecTBE (TOKM B aToMax W  MOJICKYJIax,
HAMarHWYEHHOCTh BEIIECTBA, MATHUTHAS ITPOHUIIAEMOCTb, IUa-, Mapa- U GeppOMarHeTUKH )

17. DOnextpomarHuTHass WHAYKIUS (3akoH @Dapanes, npaBwio JIeHIa, caMOWHIYKIIHS,
B3aUMHas UHIYKLUsSL, TOKU DyKO, SJHEPrUusi MArHUTHOTO TI0JIS)

18. DnexkTpomMarHuTHBIC KojeOaHus (KojeOaTeIbHBIM KOHTYp, CBOOOJHBIC W BBIHYK/ICHHBIE
KoneOaHus, SIEKTPUUECKUN pe30oHaHC, 3akoH Oma ais Iend MEePEeMEHHOTO TOKa, MOIIHOCTh
MIEPEMEHHOTO TOKA)

19. YpaBuenus MakcBesuia, JIOTHOCTb U MOTOK YHEPTUU JIEKTPOMATHUTHOTO TOJIS

20. DyeKTpOMarHuTHBIE BOJIHBI (BOJTHOBOE YpaBHEHHE, BEKTOp Y MoBa-IloiHTHHTA)

21. BonnoBas onTuka (MHTEpepeHIys, Au(paKiys, MoIsIpru3aLus CBeTa)

22. B3anmopeicTBrEe 3JEKTPOMAarHUTHBIX BOJTH C BEIIECTBOM (JIUCIIEPCHS CBETA, MOTJIONIEHUE
U paccestHue 3JIEKTPOMArHUTHBIX BOJIH)

23. I'unoresa [1nanka. ®opmyna [Lnanka

24. Duepruss U wuMIyJIbc (GoToHa, (HOTOAIPPEKT, peHTreHoBckoe wu3nyudeHue, 3hdekrt
KommnToHa, 1aBieHNE CBETa

25. Mopenbp aroma. CroekTpbl u3nydeHuss atoMoB. OO6oOmenHas ¢opmyna banbmepa.
[Toctynatel bopa. Teopust BomopoaonomooHoro nona. Oneirel @panka u ['epiia

26. KopmyckynsipHO-BOJHOBOM Jyanu3m, rumnore3a ae bpoins. DneMeHTbl KBaHTOBOM
MEXaHUKH (COOTHOIIIEHNE HEOTPEIeTICHHOCTEH, BoJTHOBast pyHKIMs, ypaBHeHue [1Ipénunarepa)

27. AtoM Bomopoja B KBaHTOBOW MexaHuke. KBaHTOBble umcina. CHHMH 3JIEKTpOHA.
OnekTpoHHble 000y0uku ¥ ciou. [lpunmun Ilaymu. Ilepuoamueckass cuctema snementoB JI.U.
Menaeneena

28. O0MeHHOE B3auMoeiicTBre. XUMHAYECKas CBA3b. IOHHAsA U KOBaJIEHTHAS CBSI3U.

29. CranuoHapHble COCTOSIHMSI JJIEKTPOHOB M KBAHTOBBIE Iepexonbl. B3aummoneicTBue
W3JIy4E€HHS C BelecTBOM. KBaHTOBBIE YCUIIUTENN U TE€HEPATOPHI

30. ®u3uka aTOMHOTO sJIpa W 3JIEMEHTAPHBIX YacThIll (JeEeKT MACChI S1Ipa, SHEPTUs CBSI3H,
pPaAMOaKTUBHOCTh, sAlepHble peakuuu). Kiaccel snemenTapHbix uactui. Enunas Tteopus
B3aUMOJICUCTBUN

31. TertoTa, TEIIOEMKOCTD, JaBJICHHE, pab0oTa, MEPBOE HAYAIO TEPMOJUHAMUKH, SHTPOTIHS,
BTOPOE€ HA4yaJIo0 TEPMOJIMHAMUKH, IUKINYeckue nporeccol, KITJ[ TermnoBoit MmammHsel

32. VYpaBHEHHE COCTOSIHUA HWJCAIBHOTO Ta3a, BHYTPEHHSAS DSHEPTHs, HU30MPOLECCHI,
anuabaTtHbIN miporecc, nuki Kapuo u ero KITJ

33. dynknuu pacmpenesieHus W SBJICHHUS IMepeHoca B razax (pacmpeneneHus Makcpeia-
Bonbumana, cpenHsst JuiMHAa CBOOOJHOTrO mpoOera MoJekyibl, aupdy3us, BI3KOCTh U
TETJIOTIPOBOHOCTH Ta30B)

34. PeanbHble ra3sl (ypaBHeHHE BaHn-nep-Baanbca, BHyTpeHHSS 3HEpPIrus peajbHOro rasa,
nponecc /xoymnsa-Tomcona)



35. PaBHoBecue (a3 u (a3oBbie mepexonabl (a3l BElIeCTBa, AMHAMHYECKOE PaBHOBECHE
MEX]ly ITapoOM U KHUAKOCTHIO, KpUTHUECKas TeMIlepaTypa)

36. DnexTpUuecKue CBOMCTBA TBEPABIX T (30HHAs TEOpUS AJIEKTPOHHBIX CIIEKTPOB,
pacnpenenenne ®depmu, sHeprus depmu, IEKTPONPOBOIHOCTh METAJUIOB, CBEPXIPOBOJUMOCTD,
HOJYIIPOBOIHUKH H MOJTYTIPOBOJIHUKOBBIE TIPUOOPHI)

37. TennoBbie CBOWCTBA TBEPABIX TeN (TEMJIOEMKOCTh, 3akoH J[rosonra u IlTh, kxBaHTOBas
teopust [leGas u DifHITElHA, TEMIOBOE pacIIMPEHUE TBEPAIX Tel)

38. Marnetuku (3JeMEHTHI Teopuu ¢eppomareTusma, 3akoH Kropu-Beticca, Touka Kropw,
JIOMEHHAsi CTPYKTypa, BHYTPEHHSS W CBOOOJHAS SHEPrus MAarHeTUKOB B MAarHUTHOM IIOJIE,
MarHUTOCTPUKITUS (hepPOMArHETUKOB)

39. Iopsimok u GecropsAA0K B MPUPOE. DHTPOMUS KaK KOJIMYECTBEHHAs] MEpa XaOTUYHOCTH.
[Ipuniun Bo3pactanust >HTponuu. Mnen cuHepretuku. CaMOOpraHu3amusi B >KMBOM W HEXKHUBOH

pupoe
40. Uepapxus cTpykTyp matepuu. YacTuupl u anTudacTUipl. Du3ndecknii BakyyM.
4]1. @®yHnaMeHTalbHbIE  B3aUMOJCHCTBUA.  Sngpa  aTOMOB,  aTOMBI,  MOJIEKYJIBI.

Makpockonn4yeckoe COCTOSTHUE BEIIECTBA: Ta3bl, KUIKOCTH, TBEPABIC TENA.
42. Ilna3ma. I1nanersl. 3Be3nbl. ["anakTruku. bonbiioit B3peIB 1 BOOLMS Beenennoi

TecTbl KaKk CHCTEMa CTAHAAPTU3UPOBAHHBIX 3HAHMM, MO3BOJIAIOLIAS IPOBECTH MPOLEAYPY
W3MEPEHHS YPOBHS 3HAHUH M YMEHUM 00y4YaIOIINXCS:

1. IIepememenue — 3to:

1) JIMHUS, TI0 KOTOPOH TBUTAIOCH TEJIO

2) BEKTOp, IIPOBEICHHBIN U3 HAYAIbHOTO IIOJIOXKEHUS TEJIA B KOHEYHOE

3) JUTMHA TPAKTOPHH, TI0 KOTOPOH JBUTAIOCH TEJIO

2. BekTop MrHOBEHHOU CKOPOCTH HaIlpaBJIEH MO:

1) KacaTeJIbHON K TPACKTOPHH JBHKCHUS

2) MIEPEMEIIICHHIO TOUKH

3) panuycy KpUBU3HBI TPACKTOPUU

3. BexTop cpeaneil ckopocTy HampaBIieH TO:

4) KacaTeJIbHON K TPACKTOPHH JBMKCHUS

5) NEPEMECILICHUIO TOUKH

6) pannycy KpUBU3HBI TPACKTOPHU

4. CKOpOCTh U3MEHEHHSI BEKTOPa UMITYJIbCa MaTEpUaIbHON TOYKH BO BPEMECHHU PaBHa!
1) MU3MEHEHUIO KUHETUYECKOM SJHEPIUU TOUKHU

2) cHIIe, ICHCTBYIOIIEH Ha TOUKY

3) CKOPOCTH TOYKH

4) YCKOPEHUIO TOYKH

5. Teno GpormreHo co ckopocThio 10 M/C IO YIIIOM TPUIIATE TPATYCOB K TOPU30HTY. He

YUUTBIBasi CONIPOTUBIIEHUS BO3/1yXa, OIIPEIEIUTh BEIMUMHY CKOPOCTH Tena yepes 0,5 ¢ mocie Havana
nBrkeHMs. [IpUHATH g paBHBIM IECATH METpaM Ha CEKYHJy B KBaJpare:

1) 5

2) 8,65

3) 17,3

4) 1,73

6. COBOKYITHOCTh CHCTEMbI KOOPIUHAT U YacOB, )KECTKO CBS3aHHBIX C TEJIOM OTCYETA,
Ha3BIBACTCS:

1) WHEPIHATLHON CHCTEMOM 0TCYeTa

2) MEXaHHYECKOH CHCTeMO

3) CHCTEMOM OoTCYeTa



7. Ecnu yactuma paBHOMEpPHO MABMXKETCS MO OKPY)KHOCTH, TO €€ TaHT€HIHaJIbHOe

YCKOpEHHE:
1) YBEITUIUBACTCS
2) YMEHBIIAETCS
3) HE M3MEHSETCS
4) paBHO HYJIIO
8. IIepBbiii 3aK0H HpI0TOHA HA3BIBAIOT 3aKOHOM:
1) COXpaHCHHSI UMITYJIbCa
2) WHEPIHUH
3) U3MEHCHHSI UMITYJTbCa
9. Bropoii 3akon HeloTOHA Ha3bIBAIOT 3aKOHOM:
1) COXpaHEHHsI UMITYJIbCa
2) UHEPIHH
3) U3MCHEHHSI UMITYJIbCa

10. C yBenuueHneM Macchl Tela €ro UMITYJIbC:
1) He u3meHseTcs

2) yBEJINYUBAETCS

3) ymeHbIIaeTcs

11. C yBenuyeHrueM CKOPOCTH TeJia €ro UMIYJIbC:
1) He u3mensiercs

2) yBeTMUMBaeTCA

3) ymeHblIaeTcs

12. KoHcepBaTUBHBIE CUJIBI CO3AAIOT MOJIS:
1) MMOTEHINAIbHBIE

2) HEMOTCHIIUATbHBIE

3) U Te, ¥ PYTHE

13. Macca siBiisieTcst MepOi:

1) B3aMMOJICHCTBHSI TET
2) UHEPTHOCTH
3) MEXaHHYECKOT'O JIBHIKCHUS

14. Cuna, neiicTByromasi Ha TOYKY B MOTEHIMAJILHOM IIOJIE, paBHA B3SITOMY C OOpaTHBIM
3HAKOM I'PaJUEHTY:

1) MIOJTHOM MEXaHMYECKOW SHEPTruu
2) KUHETHYCCKOU SHEPTUU

3) NOTCHIUATLHON SHEPTUH

4) BHYTPEHHEH SHEPTrUu

MeTtoauyeckue MaTepuabl, XapaKTepU3yOIHe NPOLeAYPbI OLleHUBAHUS

Ha ocHoBe THMOBBIX 3afaHuii mpernojaBaTeiaeM (OPMUPYIOTCS KOHTPOJIbHbIE 3aJaHUs UL
CTYJIGHTOB: TeopeTuyeckuii Bompoc (6mok 1), 5 3amanuit B TectoBor ¢dopme (070K 2) W 3amaya,
TpeOyromiasi pa3BepHyToro pemieHus (0ysoxk 3). Pe3ynbTaToM BBITIONHEHUS 3aJlaHUS SBISETCS
NPOICHT TPABWIBHBIX OTBETOB. C y4eTOM HWHIMBUAYAILHOTO CEMECTPOBOTO PEUTHHTA CTYIEHTa
dbopMupyeTcs IK3aMeHaIMOHHAs OI[EHKA.



MakcumanbHast cymMmMa 6aJuioB, Habupaemasi CTyIGHTOM To aucuuiuiiHe pasHa 100.

Onenka | OreHka 110 1IKajie O6ocHoBanue Yposenw

B chopmuposannocmu
Oarax KomnemeHyuil
bonee | «OTnnuHO» ConepxaHue Kypca OCBOEHO Buicokuii yposens
80 MOJTHOCTHI0, 0€3 MpoOeIoB,

HEOOXOAMMBIC MPAKTUYCCKUE HABBIKU
paboThI C OCBOCHHBIM MaTEpHAIOM
c(opMHpOBAHEI, BCE
IPEeTyCMOTPEHHBIE TPOrPaMMOi
o0yuyeHHsI yueOHbIe 3aJaHHs
BBITIOJTHEHBI, KAYECTBO X BBIOJTHEHHS
OIICHEHO YHCIIOM 0aJIoB, OJIM3KUM K
MaKCHMaJIbHOMY

66-80 | «Xopormo» CopaeprxaHue Kypca OCBOEHO Ilpoosunymutii
MOJTHOCTBIO, O3 MPo0eNIoB, HEKOTOPLIE | yposeHsb
MPAKTUYECKHE HaBBIKU PabOTHI C
OCBOCHHBIM MaTEpUaAIOM
c(hOpMHPOBAHbBI HEIOCTATOYHO, BCE
IIPEAYCMOTPEHHBIE IPOTPaAMMOM
00y4eHus1 yueOHbIC 3adaHus
BBITOJIHEHBI, KAYECTBO BBIOJIHEHUS HU
OJIHOTO M3 HUX HE OLEHEHO
MHUHHMAaJIbHBIM YUCIIOM 0aJlIOoB,
HEKOTOpPBIE BU/IbI 3aJIaHUI BBIOIHEHbI
¢ omuOKaMu

50-65 | «YmoBIETBOPUTEIHHOY ConaeprxaHue Kypca OCBOEHO Ilopozoewlit yposens
YaCTUYHO, HO MPOOEITBl HE HOCST
CYIIIECTBEHHOT'O XapaKTepa,
HE00XO0IMMbIE MPAKTUUECKUE HABBIKU
paboTHI ¢ OCBOSHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBITMHCTBO MPEyCMOTPEHHBIX
porpaMMoil 00ydeHus: yaeOHbIX
3aJ]aHU BBITTOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/IaHUN, BO3MOKHO,
coJiepKaT OIUOKH

Menee | «HeynosnerBopurenbHo» | ConepkaHue Kypca HE OCBOEHO, Komnemenuuu ne
50 HEOOXOMMBIE IPAKTUIECKUE HABBIKU | chopmuposansi
paboTsl HE cHOPMHUPOBAHBI,
BBITIOJTHCHHBIC yLIGGHBIe 3alaHusA
cojiepxkaT rpyObie OmruOKu

3. 3amanus B TeCTOBOM (popMe 1O JUCHHUIVIMHE

[Tpumepsl 3aganmii:

[Tpumeps! 3a1aHuil B TECTOBOM (hopMe JIIst KOHTPOJISE OCTATOUYHBIX 3HAHHIA:

1. Teno GpomeHo co ckopocthio 10 M/c mox yriioM TpHALIATH TPaaycoB K ropu3oHty. He
YUUTBIBasi CONIPOTUBIIEHUS BO3/yXa, ONIPEIEIUTh BEIMYMHY CKOPOCTH Tena yepes 0,5 ¢ mocie Havana
nBWKeHUs. [IpUHATH g paBHBIM IECATH METpaM Ha CEKYHIy B KBaJpaTe:
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-) 8,65

-) 17,3




-) 1,73
2. Koo dunmeHt 3aTyxaHus — BeIMYHHA, 0OpaTHAs

-) JOrapu(pMHUECKOMY IEKPEMEHTY 3aTyXaHHs
-) BPEMEHH pPelIaKCaI[HH

-) COOCTBEHHOM YacTOTE KOJICOaHMIA

-) JOOPOTHOCTH

3. Hcrounuk wu3znayyaer cBeT ¢ uactoroi @14 T'u. KakoBa jivHa BOJHBI CBETa,
U3ITy4aeMOr0 BTOPBIM HCTOYHHUKOM, €CJIM CBET OT 3THUX HMCTOYHHMKOB II03BOJISieT HaOII0aTh
YCTOMUYUBYIO HHTEP(HEPEHIIUOHHYIO KAPTUHY?

-) 5 MKM

-) 5000 am

-) 180 uMm

-) 500 am

4. Ha ropu30HTaNbHBIX pElibCax, PACIOJIOKEHHBIX B BEPTUKAJIbHOM MAarHUTHOM IIOJIE C
uaayknuen 10 mTn, ckoiap3uT mpoBoaHUK AMHOM 50 cM ¢ mocTostHHON ckopocThio 10 M/c. KoHib
penbcoB 3aMKHYTHI Ha compotuBieHne 30 Owm. Ompenenure KOMMYECTBO TErioTH (B MJDK),
BBIJICJIUBIIEECS B CONPOTHBICHUH 3a 6 ¢. CONPOTHUBIEHUEM pelibca U MPOBOJHUKA IPEHEOPEUb.

5. Yacrora 3aryxarommx 3JeKTPOMarHUTHBIX KOJIeOaHW B KOHTYpE C JOOPOTHOCTHIO Q =
2500 paBna 550 x['u. Ompenenuth Bpems (B MC), 32 KOTOPOE aMIUIMTYJA CHJIIbI TOKa B KOHTYpe
YMEHBIIUTCA B 4 pasa.

6. Merautnueckyl0 IUIACTHHKY 00my4aioT cBeroM c¢ gacrorod 1R]1015 I'm Ilpm
YBEJIMYEHUH YaCTOTHI MAJAIONIEro Ha MJIACTHHKY CBETa B 3 pasa 3a/ep)KHUBarolllee HampsoKeHUe s
¢dororoka yBenuuuBaerca B 4 paza. Ompenenurte (B HM) JUIMHY BOJIHBI JUISl KpAacHOW TpaHMIIBI
dotorddekra.

[TonHbINA MEepedYeHb TECTOBBIX 3a/IaHUK C YKa3aHUEM MPABUIBHBIX OTBETOB, Pa3MEIICH B OaHKE
BOIIPOCOB ~ Ha  HMH(OPMAIIMOHHO-00pa30BaTebHOM  IOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856&cat=37442%2C90968&recurse=1&sho
whidden=1&qbshowtext=0

OHCHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPAaBHUJIBHO BBINIOJTHCHHBIX TCCTOBBIX SaﬂaHI/Iﬁ n3 ux
oO1ero yucna.
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