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1 198/55| 8 8 16 2,8 0,35 35,15 | 136,2 | Ik3.(26,65)
2 198/5,5 | 16 10 20 3,6 0,35 49,95 |121,4| Ik3.(26,65)
Hroro | 396/11 | 24 18 36 6,4 0,7 85,1 257,6 53,3
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YCBOCHHUSI:

1. Ileab ocBOeHHUS JUCHUILIMHBbI
Llensamu ocBoCHMS AUCHMILIMHGL "OHu3nKa" IBISIOTC:
@opMHUpOBaHUE y CTYACHTOB LEJIOCTHOM, CUCTEMHOW HMH(OpPMAIMOHHOW 0a3bl B 001acTu

¢U3MKK, HAYYHOTO MHPOBO33PEHHUS, HABBIKOB MO3HABATEIBHOM JAEATEIHOCTU Ui YCIICHIHOTO

— o0menpopeccHOHaNbHBIX W CIENUANBHBIX TUCIHUIUIMH OCHOBHOW 00pa30BaTEIbHON
MPOTrpaMMbl, KOTOPBIE B CBOIO OY€pelb HANIPABIICHBI HA OCBOCHHE CTYJIEHTaMU 00OOIIEHHBIX BHUIOB
npo(hecCHOHATBHON JEATEIBHOCTH KaK BOXHEHIINX M MPSMBIX COCTABISIOMIMX MPO(EeCcCHOHATBHOM

KOMIICTCHTHOCTH,

— HE00X0MMOTO MHHHUMYMa 0a30BbIX, ()YHIAMEHTAIBHBIX KOMIIOHEHTOB YHHUBEPCAIbHBIX,

HWHBAPUAHTHBIX

KOMIICTCHIIU,
MEHSIIOIIUMCS  YCIIOBHSM,

YTO IIO3BOJIMT

KOHKYPEHTOCIOCOOHBIM Ha Mpo(eCcCHOHATFHOM PBIHKE TPY/Ia.
OCHOBHBIMU 33JJa4aMi JUCLMITIIUHBI SBJISIOTCS:
— U3y4eHHe 0a30BBbIX MOHATHUH, (PYHIAAMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB, COCTaBIISIOMINX
OCHOBY COBPEMEHHOM (PM3NUYECKOM KapTUHBI MUPA;
— OBJIQJICHHE YMEHUSIMU BOCHPUHUMATh U OOBSICHATH (PU3NYECKHE SBJICHUS M IMPOLIECCHI,
WCIO0JIb30BAaTh 3HAHMSI B 0OOpa3oBaTeNbHOM M TNPOPECCHOHANBHON JESTENbHOCTH, KPUTUYECKHU

OLICHUBATh I/IH(l)OpMaHI/IIO C€CTCCTBECHHOHAYYHOI'O COACPIKAHUA,

HUCTOYHHKOB,

BBIITYCKHUKY  YCIICHOIHO
INOCTOAHHO CaMOCOBCPIICHCTBOBATHCA,

aaanTUupoBaTbCad K

ObITh BOCTPEOOBAaHHBIM U

MOJYYECHHYI0 W3 Pa3IN4HbIX

— (¢opMHUpOBaHHE Yy CTYJACHTOB HAaBBIKOB CaMOCTOSITEIIPHOTO TIPOBEACHUS HAOIIOACHUH,
M3MEpPeHUN (U3NYECKUX BEIMYMH, OOpaOOTKM M aHaln3a OMNBITHBIX JaHHBIX, WHTEPIpETAIIUN
pe3ynbTaToB (PU3NYECKOTO IKCIIEPUMEHTA.

2. Mecto nucuumiinabl B cTpykrype OITIOIT BO

Jucuunnuna «Pusnka» 0azupyercs Ha 3HAHUAX, MOJYYEHHBIX B paMKax IIKOJIbHBIX KYpCOB

(10763700 S '

MaTeéMaTuKu

N

COOTBCTCTBYIOLIUX

JUCLUILINH

nporpaMM  CPEIHETro

npodeccroHanbHoro oOpazoBanus. Jucnuminna «®usuka» SBAsSETCS OOMIMM TEOPETUYECKUM U

METOAO0JIOTHYECKHUM

OCHOBAaHHEM JJIA

JUCLMITIAH:

"Be3omacHoCTE

JKU3HEACATSIHOCTH ",

"®uzndyeckue OCHOBBI ToJydeHus uHbopmaruu', "DiekTporexHuka", "du3nko-maTreMaTH4YeCKue
ocHOBBI Teopur u3nydeHus" Bxoaanux B OIIOIT moaroroBku 6akasaBpoB JaHHOTO HaIlPaBICHUS.

3. IlnanupyemMbie pe3yJbTaThbl 00yUeHHsl M0 AUCIHUILIMHE
[Inanupyemble pe3yabTaTbl OOY4EHHS MO IUCHUILUIMHE, COOTHECEHHbIE C IJIaHHUPYEMbIMU
pesynbTaTtamu ocBoeHus: OITOII (koMIeTeHIMAMY U HHAMKATOPaMH JIOCTHKEHUST KOMITCTCHITHH )

1 OOIIEUHKEHEPHBIE
3HAHUS, METOIBI
MaTEMaTHYECKOT O
aHaIM3a u
MOJICITUPOBAHUSI B
HHXEHEPHOMN
JIEATEIBHOCTH,
CBSI3aHHOM C
MIPOCKTHPOBAHUEM H
KOHCTPYHpPOBAHHEM,
TEXHOJIOTUSIMU
TIPON3BOJICTBA
prudOpoB 1
KOMILIEKCOB

MHpa,IPUMEHSIET
(u3nIecKkre 3aKOHbI U
MOJIEITH, HEOOXOIUMBIE JITs
pelreHns 3a/1a4 B 00IaCTH
podeCCHOHATFHON
JesATENEHOCTH

3NEKTPUYECTBA U
3JIEKTpOMarHeTu3Ma, (GU3uKH
KoJieOaHui U BOJIH,
TEpMOANHAMHKH,
CTaTUCTHYECKON U
KBAaHTOBOH (PH3HKH,
COCTaBJISFOLIE OCHOBY
COBPEMEHHOH (pr3nvecKon
kaptunsl Mupa (OI1K-1.2)
YMeTh OOBSICHSTH CMBICT
MPOUCXOISIIINX SIBIICHUH
OKPY’KaIOIIEro MUpa,
MPUMEHSTH (HU3HYECKHe
3aKOHBI M MOJIEITH,

dopMupyeMbIe [Tnmanupyemsble pe3yapTaThl 00yUEHUS 110 AUCIHUILUINHE, B
KOMIIETEHIMH (KOJ, COOTBETCTBHH C MHIMKATOPOM JOCTHKEHUSI KOMIIETEHIHH HanMeHOBaHHE OLIEHOYHOTO
colepiKaHue WHpankaTop NOCTHKEHUS Pe3ynbTaTel 00ydeHus 1Mo CpelcTBa
KOMIIETEHLIHH) KOMIICTCHIIUH JUCHUIIIINHE
OIIK-1 Cmocoben OIIK-1.2 O0BscHIET CMBICT 3nraTe 6a30BBIC TOHATHS, TECT, YCTHBIN OIpoc
MIPUMEHSATH TIPOUCXOIAIINX SIBICHNI (hyHIaMeHTaIbHbIE 3aKOHBI 1
€CTECTBEHHOHAyIHbIE OKPY’KaIOIIIero MPUHIUIIB MEXaHHKHY,




LIPOKOT0
Ha3HAYCHUS

HEOOXOAMUMBIC TS PeICHHS
3a/a4 B 00sacTu
npodeccroHATBHOM
nestenpHoctH (OITK-1.2)




4. CTpyKTYpa M cofep:KaHue AUCHUIIUHBI
OO0mast TpyI0eMKOCTh JUCHIHUILIINHBI cocTaBisieT 11 3aueTHbIX enuHull, 396 4acos.

4.1. ®opma 00y4eHHsI: OYHAA
YpoBenb 6a30Boro 00pazoBaHus: CpeaHee ooIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa AMCUUIIMHBI
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1 du3nUecKrue OCHOBBI 1141412 46 Tecr, yemneiid onpoc,
KOHTpOJIbHas padora
MEXaHUKH
2 DJIEKTPUUECTBO U 1141414 90,2 Tecr, yemneiid onpoc,
KOHTpOJIbHas padora
MarHeTHU3M
Bcero 3a cemectp 198 8 8 16 2,8 10,351 136,2 2K3.(26,65)
3 DJIEKTPUYECTBO U 2 | 6|4 4 42 Tecr, yemneiid onpoc,
KOHTpOJIbHas padorta
MarHeTHU3M
4 dusnka KoaeOaHuii u 216|412 37,4 Tecr, yerniit onpoc,
KOHTpOJIbHas padorta
BOJIH
5 KBanroBast (usuka 2 |4 ]2 ]| 4 42 Tecr, yemneiii onpoc,
KOHTpOJIbHas padorta
Bceero 3a cemectp 198 | 16 | 10 | 20 361035 121,4 DK3.(26,65)
Hroro 396 | 24 | 18 | 36 6,4 | 0,7 | 257,6 53,3
4.1.2. Conep:xanue QMCIUTLTHHBI
4.1.2.1. [lepeuyeHs JeKuM i
Cemectp 1
Pa3zoen 1. Qusuueckue ochovl MexaHuxu
Jlekumus 1.

HpC,Z[MCT (bH3HKH. Ilonsatus MaTcpuu, BSaHMOHeﬁCTBHH, JABHIKCHMUA. HpOCTpaHCTBO H BpCMs.
dusnueckue Moaean. GU3ndecKue BCJIIMYMHBI, CAMHUIIbI (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH. HpCI[MCT MCXaHUKH.
Cucrema oTcueTa U cUCTeMa KOOpAUHAT. PaILI/Iy'C-BCKTOp. BGKTOpBI NEepEMCIICHNA, MT'HOBEHHOM
CKOPOCTHU U MTHOBCHHOI'O YCKOPCHUA MaTCpHaHBHOﬁ TOYKH. HYTL CBs3b KOMIIOHCHTOB BCKTOpa
NnEepeMEIICHUA CO CKOPOCTBIO U YCKOPCHUCM. TanrennuaibHas u HOpMaJIbHAsA COCTABJIAIOMIUC
YCKOPCHUA. I/IHepI_II/IaJIBHaH cucteMa orcuera. Crita KaK MCpa B3aUMOJEUCTBHUA Tell. Macca.
OcHoBHas 3agada JMHaMHUKH. 3akonsl . HeroToHA. I/IMHYJ'IBC. Cunbl B MEXaHHUKE: TSHKECTH M BEC



Teja, yOpyrocTH, KyJOHOBCKOTO B3aUMOJCHCTBUSA, TpeHUs. [[puHIIMI HE3aBUCUMOCTHU JCHCTBUS CHUJT
(2 gaca).
Jleknus 2.

Pa6ora cunbl. KoncepBartuBHbie cuibl. MomHocTh. Kunetndeckas sHeprust. [loTeHmansHast
sHeprus. [loTeHunanbHas SHEpPTHs YaCTULIBI B TIOJIE CUJIBI YIIPYTOCTHU, B MOJI€ CHIIBI TSKECTH, B TOJIE
CHJI KYJIOHOBCKOTO B3auMoielicTBUA. CBsI3b MEXly IOTEHIIMAIBbHOM 3Heprueil u cunoi. [lomHas
MEXaHUYeCKas SHEPTHsl. 3aKOH COXPAHECHHSI MEXaHUUYECKOW SHEPTUU. 3aKOH COXpaHEHUsI UMITYJIbCa
KaK ClIe/ICTBME YpPaBHEHHUS JUHAMHUKU MaTepuaibHOM TOUKH (2 yaca).

Pazoen 2. Dnexmpuuecmeo u macnemusm
Jlexnus 3.

[Ipeamer snexkTpoauHaMuku. ba3zoBbie MOIETH ANIEKTPOIUHAMUKHI. DIEeMEHTapHbBIN
ANEKTPUYECKHUH 3apsi/l. 3aKOH COXPAHEHHS AJIEKTpUUYecKoro 3apsiaa. 3akoH Kynona. HarnpsbxkeHHOCTH
AIEKTpOCTaTUUeCcKOoro mojst. [IpuHiun cynepno3uiiuu s HanpsbkeHHoCTH. [oTok BekTopa
HarnpspkeHHOCTH. Teopema ["aycca u ee mpuMeHEHHS AJI pacyeTa HampsoKEeHHOCTH
AIEKTPOCTATUUECKOTO TOJISi PABHOMEPHO 3apsDKEHHBIX Tell. PaboTa CHil 2JIeKTpOCTaTUYECKOTO OIS,
Hupkynsiiust BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTudeckoro mosist. [lorenuman
3IEKTPOCTATHYECKOTO NoJis. Pa3HOCTh moTeHanoB. [IpuHu cynepno3unuu st MOTEHIHAA.
CBs13b HANPSDPKEHHOCTH TIOJIS € TIOTEHITHAIOM (2 Jaca).

Jekuus 4.

CB0oOOIHBIC M UHIYIIUPOBAHHBIE 3aPSJIbI MPOBOJHUKA. DJIEKTPUUECKA €eMKOCTh 3apsSKEHHOTO
npoBoHuKa. Konaencatopsl. EMKOCTh KOHIeHCaTOpa. CXeMbl COEAMHEHNS KOHJEHCATO POB.
DHeprus noJist 3apsLKeHHOTO MPOBOAHUKA M KOHJIeHcaTopa. [IITOTHOCTE SHEpPruu 31EKTPUIECKOTO
noJis. Mojenb quaNeKTprKa. DICKTPUIECKUN AUNO0Ib. TUbl 1u3eKTpuKoB. [lomspuzanms
JTUDJIEKTPUKOB. JlpdekTpruyeckass BOCIPUUMYHUBOCTD W MMPOHUIIAEMOCTh. BEKTOp 351eKTpruyeckoro
cMmenieHus (JIeKTpuuecko nHIyKIun). Teopema ["aycca i moToka BEKTOpa AIEKTPUIECKOTO
cMmerieHus (2 gaca).

Cemectp 2
Pa3zoen 3. Dnexmpuuecmeo u macnemusm
Jleknus S.

[TocTostHHBIN 3JIeKTpUYECKHil TOK. TOK MPOBOAMMOCTH M KOHBEKIIMOHHBIN TOK. Y CIIOBUSA
BO3HUKHOBEHHUS U CYILIECTBOBAHUS TOKA MPOBOAUMOCTU. Cuila ToKa. BEKTOp MIIOTHOCTH TOKa. 3aKOH
OmMa 1t OTHOPOTHOTO yJYacTKa JIMHEHHOH 11enu B tuddepeHnnaibHoi popMe. DIeKTpUIECKoe
CONIPOTHUBJIEHHE. 3aBUCUMOCTh CONPOTUBJIEHUS METAINIMYECKOTO IPOBOJHUKA OT TEMIIEPATYPHI.
[TocnenoBarensHOE U MapauIebHOE COSAUHEHUS MPOBOAHUKOB. CTopoHHUE cuibl. PaboTa
CTOPOHHHUX CHJI IIPU IEPEHOCE HOCUTEIISI TOKA. DIIEKTPOABIKYILAS CUJIA. DJIEKTPUUYECKOE
Hanpspkenue. 3akoH Oma B 0606menHon popme. 3akon J[xoyns-JIeHmna B HTErpaabHON 1
muddepenunanbHoi popmax. MomHOCTH OCTOSIHHOTO ToKa. [IpaBuna Kupxroda ans
pa3BETBIICHHBIX Ierel (2 Jaca).

Jlexuus 6.

[TocTositHHOE MarHUTHOE 10JIE B BaKyyMe. BeKTop MHIyKIIMKM MarHUTHOTO 10Jisl. 3akoH buo-
Casapa-Jlannaca. [Ipunuun cynepnosuuuu. JIBuxeHue 3apsyK€HHON 4aCTULIBI B OJHOPOIHOM
CcTaMOHapHOM MarHuTHOM noJie. Cuiia Jlopenua. JleficTBue MarHUTHOTO MOJIsi HA TPOBOJIHUK C
TOKOM. 3akoH Amriepa. B3anmoelictBue 1Byx npoBOJHUKOB ¢ TokOM. Teopema ["aycca ans notoka
BEKTOpPAa MArHUTHOM MHAYKIMHU. BUxpeBoil xapakTep MarHUTHOro noJjs. Llupkynsuus Bekropa
MAarHuTHOM MHAYKIMK. MarHuTHOE 1oJie B BelecTBe. MarHeTuk. MarHuTHasi NpOHUIIAEMOCTb U
MarHuTHas BOCIIPUMMYUBOCTh. BekTOop HamMmarHnuuBaHus. Hanps»k€eHHOCTh MAarHUTHOTO TOJISL.
[Ipuponaa nua- u napamaruetusma. deppomaruerusm. Jlomensl. HamarunuuBanue ¢peppoMarHeTrka
(Tucrepesuc, KOAPLUUTHUBHAS CUJla, ocTaTouHast uHAyKuus ). Temmnepatypa Kropu (2 gaca).

Jlekuus 7.

SIBneHue ANeKTPOMarHuTHOM MHAYKIMH. 3aKOH 3JI€KTPOMarHuTHOM MHAYKIMN Dapajes.
[IpaBuno Jlenna. Ilotokocuermienue. SIBnenne caMOMHAYKIMHU. HIyKTUBHOCTD KOHTYpa.
NunykTtuBHOCTH coneHounna. Bzaumuas nnaykuus. Toku @yko. DHeprusi MArHUTHOTO TMOJISt TOKA.
[InoTHOCTH 3HEPrUM MarHUTHOTO MOJs1. TeXHUYeCKne MPUMEHEHUS STIEKTPOMArHUTHOW NHTyKIUH.
VYpaBaenus Maxkcsesuia. Buxpesoe anektpuueckoe nosie. Tok cMmemenus. Y paBHeHuss Makcsellia B



uHTErpaabHOl u quddepenunansaoit popmax. [IOTHOCTH YHEPTHM U IIIOTHOCTH MMOTOKA SHEPTUU
AJIEKTPOMArHUTHOIO MOoJIs (2 vaca).

Paszoen 4. @uzuxa xorebanuii u 60.1H

Jlekunus 8.

OOmHOCTh ypaBHEHUH KoJeOaTeNbHBIX MporieccoB. [lepron, yactora, ¢a3a, aMIIuTyaa
konebanuii. Jluddepernmansuoe ypaBHeHHE CBOOOIHBIX HE3aTyXalOMUX Kojebanuii. Moaensb
JIMHEIHOr0 rapMOHUYECKOT0 ocuuiuiATopa. IlpuMeps! TMHEHHOTO TapMOHUYECKOTO OCLHUILIATOPA.
®opmyna Tomcona. CrokeHre rapMOHUYECKUX Kosebanuii. CBOOOTHBIE 3aTyXaONINe KOJIeOaHM .
Huddepennnansaoe ypaBHeHHE CBOOOIHBIX 3aTyXalomux KojeOanwmii. Jlorapudmudecknii
JEKpEMEHT 3aryxaHus. JloOpoTHOCTh KoJsiebaTenbHOM cucTeMsl (2 yaca).

Jlekuus 9.

Boinyxnennsie konebanus. J{uddepenunanbHoe ypaBHEHUE BIHYK/ICHHBIX KOJIEOaHUIA.
SBnenune pezoHanca. PesonancHas kpusas. [loHsiTue o mapamMeTpuuyecKoM pe30HaHCE U
aBTOKOJIeOaHUsIX. [lepeMeHHbI nekTpuyeckuil Tok. ['apMoHMUEcKre TepeMEeHHbIE TOKU U
HanpspkeHns. COMpOTUBIICHUE B IIENH ITEPEMEHHOT0 ToKa. [lepeMeHHBIN TOK Yepe3 MHIyKTUBHOCTb.
Emxocts B 11enu nepemenHoro toka. [locinenosarensubiit R, L, C — konTyp. Umnenanc. BektopHas
IrarpaMMa HarpspKeHHH 1 TOKOB. 3akoH OMa Ut IepeMEeHHOTO ToKa. Pe3oHaHCHBIE SIBJICHUS B IIETIN
MEePEMEHHOTO ToKa. MOIIHOCTh MePEMEHHOTO ToKa (2 Jaca).

Jlexnus 10.

Bounsl. I1nockas BosHa. JlJIMHA BOJIHBL, BOJTHOBOE YMCIIO, YAaCTOTA BOJIHBL. BosHOBOE
ypaBHEHHE U ero obmiee pemeHue. Mazopas ckopocTb. BomHoBoM makeT. ['pyrnmoBas cCKOpocCTb.
[TonsiTne o xorepeHTHOCTH BOJIH. MHTEpdepeHtus BoaH. Y croBus HHTEp(HEPEHITMOHHBIX
MaKCUMYMOB U MUHHUMYMOB. CTOsTY¥e BOJIHBI. V3iTydeHne dIIeKTpoMarHuTHBIX BOJIH. Bubparop
I'epma. CriekTp 2JIeKTpOMarHUTHBIX BOJIH. BOTHOBOE ypaBHEHUE LTS AIIEKTPOMArHUTHON BOJTHBL
OcHoOBHBIE CBOMCTBA 3EKTPOMArHUTHBIX BOJIH. [Iockas MOHOXpoMaTHyecKasi AIEKTPOMarHuTHas
BOJIHA. MoJienb TUnoibHOTO u3nydeHus. [IIoTHOCTE S3HEprUy AIEKTPOMArHUTHOM BOJTHBI.
Nutepdepentiusa u nudpakaus ceera. JudpakinnonHas pemerka. J{ucnepcus ceera. [lormomenue
ceera. [lonspu3zamnus ceeta (2 gaca).

Pazoen 5. Keanmosas gpusuxa
Jleknus 11.

JlocTrxkeHus U npoTuBopeuus B pusrke Hayana XX Beka. JIuHenyarbie CIeKTpbl aTOMOB.
®opmyna banbmepa ans atoma BoAopoJa U ee sMnupuieckre 0600menus. TemnnoeMKkocTh TBEpA0To
Teja npu HU3KUX Temreparypax. Mnes [Tnanka € = ho u popmyna uist crieKTpanbHON MIIOTHOCTH
SHEPrUM TEIUIOBOTO U3ITydeHHs. DUHIITEHHOBCKAs TeOpHs GOTOEeKTpruecKoro agdexra. OoToHBI.
OkcnepumenTsl Pesepdopaa. Anepnas monens aroma. bopoBckast Teopus aroma Bojopoja (2 Jaca).
Jlexuus 12.

Wnes ne bpoitna. CooTHouieHus: HeotpeaeaeHHocTell. BomHoBast QyHKIMS U CBA3aHHBIE C
HEIO MOHATHS (TJIOTHOCTh BEPOSATHOCTH, BEPOSITHOCTD, CPEIHUE 3HAUCHUS (PU3UUECKUX BEIHUNH).
Bpemennoe u crarnmonapnoe ypasaenus lpéaunrepa. CBoOoanas yactuna. CriekTp 1 cOOCTBEHHBIE
dbyHKIIMH aToMa Bogopoaa. PU3NYECKUil CMBICI OMepaTOpoB (PU3UUYECKUX BETUUHUH U X
cOoOCTBEHHBIX 3HaYCHHIA B KBAHTOBOI MexaHuKe. OnepaTopsl MOJHOM SHEPrun (raMUIbTOHUAH),
UMITyJIbCa, MOMEHTA UMITYJIbCa, KBaJlpaTa MOMEHTA UMITYJIbCA U OTHOIIECHUS MeX 1y HUMHU. CIieKTp
SHEPTUHU U BOJHOBAs (PYHKIIMS YaCTUIbI B OECKOHEUHO ITyOOKOH MOTEHLMANbHON siMe. BoipoxkaeHue
SHepreTHUeckux ypoBHel. KonebaHust KpuCTalIMYeCcKoil pereTky Kak COBOKYITHOCTh KBAaHTOBBIX
ocumIATOPOB. TermnoeMKocTs TBEpIOro Tena no DHHIITEeHY. TermoeMKoCTh TBEPIOTO Tela C
Y4ETOM JUCKPETHOCTH perieTku (1o Teopuu Jledas). KBaHTOBBIN 37I€KTPOHHBIN I'a3 B TBEPJIOM TeEJIE.
3onHas Teopus U dpdexTrBHAT Macca MekTpoHa. [IpoBOIHUKH, AUITEKTPUKH U MOJIYIIPOBOIHUKH B
30HHOH Teopuu TBepaoro tena. [lonsaTus o p-n nepexojax, AM0ax, TPAH3UCTOPAX, TBEPIOTEIbHBIX
HaHoRNeMeHTax. OOIIue npeacTaBIeHUs O KBAHTOBBIX T€HEpaTOpax dMEKTPOMATHUTHBIX BOJIH.
Jlazepsl (2 vaca).



4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHH

Cemectp 1
Pasoen 1. @uzuyeckue ocHobl MexaHuxku
IIpakTnyeckoe 3ausiTue 1

KunemaTtuka v TuHaMHKa MaTepUAIbHON TOUKHU U TBEpAOro Tenaa. CKOpoCTh U YCKOPEHHUE
MaTepuaibHOM TOUKU. TaHTeHIIMAIBHOE U HOpMalIbHOE yeKopeHus. Cuna. [TpunHiun HezaBucuMocTu
neiictus cwit. Ummnynbc. 3akonsl HetotoHa (2 yaca).
IIpakTHYeckoe 3aHsATHE 2

3aKOHBI COXPAHEHHUS B MEXaHUKE. 3aKOH COXpaHEHUs uMIysibca. Pabora cuiibl. MOIIHOCTS.
Buapr Mexanundeckoit s3HEprun. 3aKOH COXpPAHEHHSI MEXaHUUECKOM sHeprun (2 yaca).
Pazoen 2. Dnexmpuuecmeo u macnemusm
IIpakTnueckoe 3ansaTHe 3

DIEeKTPOCTATUYECKOE TI0JIE. 3aKOH COXPaHEHMsI DIIEKTpUUYECKOro 3apsaa. 3akoH Kymnona.
HamnpsikeHHOCTB JIEKTPOCTaTUYECKOTO MOJIs. [IpuHIIUI Cymeprio3uiu AJis HalpsKEHHOCTH.
[Torennman noss ToueuHoro 3apsna. [IpuHiun cyneprno3unyu i1 moTeHmnuana (2 gaca).
IIpakTHyeckoe 3ansTHE 4

OnexTpoeMkocTh. KoHieHCaTOphl. DnekTpruyeckas eMKOCTh KOHJeHcaTopa. Busl
KoHJieHcaTopoB. CoeTMHEHNE KOHIEHCATOPOB B OaTtapen. DHEprus 3apsKEeHHOro KoHAeHcaTopa (2
qaca).
Cemectp 2
Pa3zoen 3. Dnexmpuuecmeo u macnemusm
IIpakTH4eckoe 3aHsATHE S

3aKOHBI MOCTOSIHHOTO TOKa. [II0THOCTD U cuia Toka. DIeKTpUYecKoe COMPOTHBIICHHUE.
DNeKTpOoABMKYIIas CUila, dJeKTpuueckoe HanpsbkeHue. [locnenoBarenbHoe U mapaienbHOe
COCIMHEHHE MPOBOAHUKOB. 3akoHbl OMa u [[xoymnsa-Jlenna (2 gaca).
IIpakTuyeckoe 3ansATHE 6

CranmonapHoe MarHuTHOE noje. MHayKuus 1 HalpsbKeHHOCTh MarHUTHOTO moJis. [Ipunnun
cynepno3uiuu. 3akoH buo-Casapa-Jlamiaca. 3akon Amnepa. Cuia Jlopenua. 3akoH
ANIEKTPOMArHUTHOM MHAYKITUU Dapanes. DHEprus MarHuTHOTO ToJis (2 Jaca).
Paszoen 4. @uzuka xonedanuil u 6onH
IIpakTHyeckoe 3ansaTHE 7

CBoOoaHbIe He3aTyxaronme Kojaeoanus. JINHEHHBIN TapMOHUYECKUN OCITUIUIATOP.
DneKTpuYecKuid KosiebaTenbHbIi KOHTYpP. @opmyna Tomcona. CiioxkeHrne TapMOHUYECKUX
KoJiebaHui (2 yaca).
IIpakTHyeckoe 3ansaTHEe 8

3aryxatoniue kojebanus. Jlorapupmudeckuii 1eKpeMeHT 3atyxanus. JJoOpoTHOCTh
KojebaTenbHON cucTeMbl. 3akoH Oma Juis enu nepeMenHoro Toka. Mmnenanc. Pezonanc
HanpsbKkeHui (2 yaca).
Pazoen 5. Keanmosas gpuszuxa
IIpakTHyeckoe 3ansaTHe 9

Wnes ne bpoitna. CooTHouieHus: HeotpeaeaeHHOCTell. BomHoBast QyHKIINS U CBSI3aHHBIE C
HEIO MOHATHS (TJIOTHOCTh BEPOSATHOCTH, BEPOSITHOCTD, CPEIHUE 3HAUCHUS (PU3UUECKUX BEITHUNH).
Bpemennoe u cranmonapnoe ypasaenus [lpéaunrepa. CBoOoanas yactuna. CriekTp 1 cOOCTBEHHBIE
¢dbyHKIIMH aToMa Bogopoaa. PU3NYECKUil CMBICT OMepaToOpoB GU3NUYECKUX BETUUMH U UX
cOOCTBEHHBIX 3HAYCHHI B KBAHTOBOI MexaHuKe. OnepaTopsl MOJHOW SHEPTruu (TaMUJIbTOHUAH),
UMITyJIbCa, MOMEHTA UMITYJIbCa, KBaJIpaTa MOMEHTA UMITYJIbCa U OTHOIICHUSI MeX 1y HUMH. CIIeKTp
SHEPrUU ¥ BOJHOBAsI PYHKIUS YaCTUIIBI B OECKOHEUHO TTTyOOKOM MOTeHIIUAIbHOU siMe. BripokaeHue
SHepreTHUecKux ypoHel. KonebaHust KpucTamiMyeckoil pereTki Kak COBOKYITHOCTh KBAaHTOBBIX
OCIMJUIATOPOB. TEeMI0eMKOCTh TBEPAOTO Tea Mo DUHIITEHHY. TennoeMKoCcTh TBEPIOTO Tena C
Y4ETOM JIMCKPETHOCTHU pemeTku (1o Teopun [edast). KBaHTOBBIN AIEKTPOHHBIN ra3 B TBEPAOM TelIe.
3onHas Teopus U dpdexTrBHAT Macca IMeKTpoHa. [IpoBOIHUKH, AUIIEKTPUKH U MTOJTYIIPOBOIHUKH B
30HHOU Teopuu TBepaoro Tena. [IoHaTHs o p-n mepexoaax, AMOJAaxX, TPAH3UCTOPAX, TBEPAOTEIbHBIX
HaHoRNeMeHTax. OOIue npeAcTaBIeHUs] O KBAHTOBBIX T€HEpaTopax EeKTPOMArHUTHBIX BOJIH.
Jlazepsl (2 vaca).



4.1.2.3. Ilepeuennb 1a00paTOpHBIX padoT

Cemectp 1
Pasoen 1. @uzuyeckue ocHogvl MexaHuku
JlabopaTopnas 1.

N3yuenne 0CHOBHOTO 3aKOHA TMHAMUKH BpallaTeIbHOTO ABMKEHUs (4 Jaca).
JlabopaTopHnas 2.

Omnpenenenre CUbl TPEHUS IPU BpalllaTelIbHOM ABMKEHUU TBEPJOTo Tena (4 Jaca).
JlabopaTropnas 3.

Ornpezenenre MOMEHTA UHEPIIMU TBEPBIX Tel (4 yaca).
Pazoen 2. Dnexmpuuecmeo u macnemusm
JlabopaTtopHnas 4.

N3mepenue 3reKTpuueckoil eMKOCTH KOHIEHCATOpOB (4 yaca).
Cemectp 2
Pa3zoen 3. Dnexmpuuecmeo u macnemusm
JladopaTtopnas 5.

HccnenoBanue xapakTepuCTUK MarHUTHBIX MoJieH (4 vaca).
Paszoen 4. @uzuka xonebanuti u 60.1n
JlabGoparopHnas 6.

N3yuenne konedaTeIbHOTO IBIKEHHS C TIOMOIIIBIO IPYKWHHOTO MasTHHUKA (4 yaca).
JladopaTopnas 7.

CHATHE Pe30HAHCHOM KpUBOH U OIpe/iesieHre Jorapu(MUYECcKOro IeKpeMeHTa 3aTyXaHus
KoJiebaHui (4 yaca).
JlabGoparopnas 8.

Omnpenenenre OOJIBIIUX COMPOTHUBICHUN METOIOM PeJIaKCaIlMOHHBIX KoJebanwuii (4 yaca).
Pazoen 5. Keanmosas gpuzuxa
JlaGoparopnas 9.

Wnest ne bpoitns. CooTHOmIeHUs HeonpeaeneHHocTeld. BomHoBast QyHKIMS U CBA3aHHBIC C
HEIO MOHSATHS (IIJIOTHOCTh BEPOSATHOCTH, BEPOSITHOCTD, CPEIHUE 3HAUCHUS (PU3UUECKUX BEIHUYNH).
Bpemennoe u cranimonaproe ypaBHeHus Llpémuarepa. CBo6oHas yactuma. CrieKTp U COOCTBEHHBIC
¢dbyHKIIMM aToMa Boopoaa. PU3NYECKUil CMBICI OnepaTopoB GU3NUYECKUX BETUUMH U UX
cOOCTBEHHBIX 3HaYCHHI B KBAHTOBOI MexaHuKe. OnepaTopsl MOJHOM 3HEpPruu (raMUIbTOHUAH),
UMITyJIbCa, MOMEHTA UMITYJIbCa, KBaJlpaTa MOMEHTA UMITYJIbCA U OTHOIICHUS MeX 1y HUMU. CrieKTp
SHEPruM M BOJHOBAsI PYHKIUS YaCTULIBI B OECKOHEUHO IITyOOKOM MOTEHIIUAIbHOU siMe. BripokaeHue
sHepreTHUeckux ypoHei. Konebanus kpucTaminyeckoil peneTky Kak COBOKYITHOCTh KBaHTOBBIX
OCHMJUIATOPOB. TEeMI0eMKOCTh TBEPAOIO Teja N0 DUHIITEHHY. TennoeMKoCcTh TBEPIOTO TeNa C
y4eTOM JIMCKPETHOCTHU peeTku (1o Teopun [edas). KBaHTOBBIN IeKTPOHHBIN ra3 B TBEPAOM Telle.
3onHas Teopus u dpdexkTuBHas Macca eKTpoHa. [IpoBOJHUKY, TUAIEKTPUKU U TIOTYITPOBOTHUKHU B
30HHOU Teopuu TBepaoro Tena. [loHaTus o p-n nepexoaax, AMOAaX, TPAH3UCTOPAX, TBEPAOTEIbHBIX
HaHo3NeMeHTax. OOIue npeAcTaBIeHusl O KBAHTOBBIX T€HEepaTopax EKTPOMArHUTHBIX BOJIH.
Jlazepsr (4 gaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOE 00ecTiedYeHHEe CAMOCTOSITeIbHOM

padoThI

IIepedyeHn TeM, BBIHECEHHBIX HA CAMOCTOSATEIIEHOE U3YYCHHUE:
1. OcHOBHBIE TIEpUOJBI U 3TAlbl B pa3BUTUHM (U3MKU. DU3MUECKUEe MOJENU: MaTepualibHas TOYKa,
cucTeMa MaTepHalibHbIX TOUYEK, aOCOJIOTHO TBepAoe Teno. Cucrema oTcueTa M JeKapToBa CUCTEMa
koopauHaT. KnuHemarnka MaTepuaabHOM TOUKH U TBEPIOTO TeENa.
2. Junamuka. [IpyHOMO OTHOCHTEIBHOCTH, MpeoOpazoBaHus [amunes. VHepuuaabHbIE CHUCTEMBI
otcueta. Macca, cuna u uMmnyiasc. [lepsriii 3akoH HproToHa. 3akoH Bcemupnoro Tsarorenus. Cuna
TSOKECTH U Bec Tena. Bropoil 3akoH HproTOHa kak OCHOBHOE ypaBHEHHE IBMKEeHHMS. Cuila Kak
IIPOU3BOIHAS UMITyJibca. TpeTuit 3akoH HproToHa.
3. 3akoH coxpaHeHus wummynbca. lleHTp wuHepnuu. Teopema O IBMKEHMHM LEHTpAa HHEPLMH.
PeaktuBHOE nBMkeHue. YpaBHeHuss Memepckoro u LIMoakoBCkoro.



4. Pabora cunbl. MomHocts. Kunermueckass sueprusi. IloTenumansnas sueprus. IlomHas
MEXaHHUYECKasl SHEPIrUsl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM SHEPruu.

5. Bpaiienue Tena BOKpYr HENOABMW)XKHOM ocu. MomeHT uHepuuu. Teopema Llrteiinepa. OcHOBHOE
ypaBHEHUE AMHAMMKHM BpPALATEJIHOTO JBWXKEeHUs. KuHeTnueckas sHeprus TBepaoro reiaa. MomeHT
UMITyJIbCa TBEPJOTO TeJa. 3aKOH COXPAaHEHHUS] MOMEHTa UMITYJIbCa.

6. ba3oBble MO/IEIH ANEKTPOAUHAMUKH. 3aKOH COXpPaHEHMsI MIEKTPUUECKOro 3apsaa. 3akoH Kyinona.
HanpspkeHHOCTh 3nekTpuueckoro nojs. IlpuHnun cyneprno3unmu Juis HanpspkeHHOCTH. [loTok
BEKTOpa HANPSLDKEHHOCTU 3JeKTpuueckoro mnoJit. Teopema [Maycca. Ilpumenenune teopemsl ['aycca
JUI pacueTa HalpsyKEHHOCTHU 3JIEKTPUYECKOIO MOJIs, CO3/1aBAEMOT0 3apsLKEHHBIMU TEJIaMH.

7. TloteHuman snextpuueckoro mnois. IlpunHuun cynepno3uumu g noteHuuana. CBs3b MEXAY
HaNpPSHKEHHOCTBIO U MOTEHIMAJIOM 3JIEKTPOCTATUUECKOTO TOJIS.

8. Dmnexkrpuueckas eMmkocTb. KonpeHcaToppl. CxeMmbl COEIMHEHHUSI KOHJEHCATOPOB. ODHEPIUs
AJIEKTPUYECKOTO TOJISl 3apsyKEHHOro KOHJeHcaTopa. IIMoTHOCTh SHEpruM 3JIEKTPUYECKOro TMOJIS.
Jusnextpuxu. [onspusanus qU3IEKTPUKOB.

9. TloCTOSIHHBIN AJIEKTPUYECKMM TOK, YCIOBUS BO3HMKHOBEHHMS M CYILECTBOBAaHHSA TOKa
npoBoaumoctu. Cuna Toka. Bektop mimoTHoctu Toka. 3akoH Oma B auddepeHmaibHoi dhopme.
DNEeKTPUYECKOE COMMPOTUBIICHHUE. DIEKTPOIBIIKYINAS CUITa, dJIEKTPUUYECKOe HanpsikeHue. 3akod Oma
B HHTerpagpHOM ¢opme. TemnoBoe nelcTBUE 3IEKTpUYECKOro Toka. 3akoH Jlxoyms-JleHua.
MOoIIHOCTh TOKA.

10. Pacuer pa3BeTBlIEeHHBIX Iienel nocrossHHOro Toka. IlpaBuna Kupxroda. bananc momHocTeit B
AIEKTPUYECKON Ienu. OJEKTPUYECKWA TOK B IKUIKOCTAX U raszax. 3akoHbl Dapanmes s
ANEKTPOJIN3A.

11. HanpsikeHHOCTh M MHAYKIMS MOCTOSTHHOTO MAarHUTHOTO moJjsl. [IpuHumn cynepno3uuun. 3akoH
buo-Casapa-Jlamtaca. 3apsg 1 npoBOJHUK B MarHUTHOM mosie. Cuna Jlopenna. 3akoH Ammepa.
Ycekoputenu 3apspkeHHbIX dacTul. [IoTOK M nupKynsnus BEKTOpa MHIYKIWHA MAarHUTHOTO IOJIS.
Teopema ['aycca i moToka BEKTOpa MHAYKIIMM MAarHUTHOTO IMOJISI B BakyyMe. PacueTr MarHMTHOro
I10JIS1 COJICHOUAA.

12. MarnutHoe moje B BeniectBe. MarHeTtuku. MarHuTHas TPOHUIAEMOCTb W MarHUTHAas
BOCIIPUMMYHMBOCTh. BekTop HamarnnuuBanus. HampsokeHHOCTs MarHuTHOTO nods. [lpupona nna- n
napamaraetusma. deppomarnerusm. Jlomensl. HamarnmumBanwe ¢eppoMarneTuka (THCTEpPE3HC,
KOSPLMUTHUBHAA CUJIa, OcTaTouHas nHAykuus). Temmneparypa Kropu.

13. SBieHue snekTpoMarHUTHOW WHAYKUMH. 3akoH Dapanes. [IpaBuno Jlenna. CamouHIyKuus.
NHnykTuBHOCTB. DHEprus MarHuTHOro mnouis. IImoTHOoCTh 3Heprum MarHuTHOro nojs. IlpuHuun
JNeUCTBUS MHIYKIIMOHHOTO TeHepaTopa, aCHHXPOHHOTO JBUTaTes, TpaHchopmaropa.

14. DyeKTpoMarHuTHOE TMOJie, TOK CMEIIECHUS. YpaBHEHUS MakcBeilsla B HHTETPAIBHOU U
mupdepennmansHoi opme.

15. KonebGaHusi, X OCHOBHBIE XapaKTEPUCTHKU. YpaBHEHUS CBOOOAHBIX KoseOaHuil. Mopens
JUHENHOro rapMoHuYeckoro ocuwuiaropa. CrokeHue rapMOHHYEeCKHX Kojebanuid. buenus.
@urypsl Jluccaxy. 3aTyxaromue KojaebaHus, OCHOBHbIE XapaKTEPUCTHKH.

16. BoinyX1eHHbBIE JIEKTPOMarHuTHele Koebanus. ['apMoHnueckue nepemeHHble TOKU. 3akoH OMa
JUISl LIENW IEPEMEHHOT0 TOKa. Pe3oHaHC HanpsKeHU U TOKOB.

17. BonnoBsie nporeccsl. BonHoBoe ypaBHenue. Ilnockas BonHa. @a3oBas U rpymnioBas CKOpOCTH,
4acToTa, JUIMHA BOJIHBI, BOJIHOBOE uHcio. BonHoBoit maker. Dddexr [domnepa. MuTepdepenuus u
midpaxus BoaH. KorepentHocTs. M3nyuenue, paccesHue, MOTJOICHNE, TPEIOMIICHUE, TUCTIEPCUs
IEKTPOMArHUTHBIX BOJIH. MOJENb JUMOIBHOTO U3TyYECHHUS.

18. MWurepdepenuus u gudpakuus cBeta. JudpaxkiuonHas pemretrka. Jlucmepcus cBeTa.
[Tonspuzanus ceera.

19. Mopnens naeanpHOro rasa. YpaBHEHHE COCTOSIHUS HJCAIBHOTO raza. BHyTpeHHss 3Heprus.
Tepmoaunamuyeckas padora. Ternota. Termnoemkocts. [lepBoe Hauano TePMOANHAMUKH.

20. Iluxknuueckue mporecchl. Btopoe Hauano TtepMoaMHaMuKH. TemsoBble [ABHUraTelu H
xonoauibHble ycTaHoBKU. [lukn Kapno. KII/] TemnoBoro nBurarens. DHTponus.

21. Baemnuii pororddexr. YpaBuenue DitHiureitna. PoToH. DHEprus, Macca U UMIYJIbC (OTOHA.
22. BonHoBble cBoiicTBa MHKpodacTHll. COOTHOIIEHUS HEONPEIEIIEHHOCTEW JUIsl KOOPAMHATHI W
UMIYJIbCa, SHEPrMM W BpeMeHH. BonHoBas (yHKUMS M CBS3aHHbIE C HEIO MOHATHS (IUIOTHOCTH



BEPOSATHOCTH, BEPOSITHOCTh, CPEAHNE 3HaYCHUS (PU3MUECKUX BeIMYUH). BpeMeHHoe u cTanoHapHoe
ypaBHenus Llpéaunrepa.
23. Omeparopsl UMITyJIbCa, SHEPIHMHM, MOMEHTAa HUMITyJIbca, COOCTBEHHbIE 3HadeHUs. KBaHTOBOE
COCTOsIHME, BbIpokAeHHe. CnuH 3nekTpoHa. BomHoBas (QyHKIMS SJIEKTpOHAa C YYETOM CIHHA.
BonnoBas ¢pynkuus muorux yactui. [Tpunun [aymnu.
24. KsanTtoBasi mojens ujaeanbHoro rasa. Pacnpenenenuss ®@epmu-lupaka u boze-DitnmTeiina.
OnextponHublil ra3 npu T = 0. OHeprust @epmu. KBaHTOBBINA AJIEKTPOHHBIN ra3 B TBEPIOM TeEJe€.
3onHas Teopus. [IpoBOAHUKY, TUAIEKTPUKU U OJYIIPOBOJHUKN B 30HHOM T€OpUU TBEPAOTO Tena. P-
n rnepexoA. /nopl, TpaH3UCTOPBI.
25. MaruuTHbIe cBOMCTBa TBepAbIX Tel. [Ipupoaa nua-, napa- u peppomMaraeTusma.

Jisi  caMOCTOSITENNbHOW Pa0OTBhl MCIIONB3YIOTCS METOIMYECKHE YKa3aHUS 10 OCBOCHHUIO
JUCLMIUIMHBI U U3JJaHUS U3 CIIMCKA PUBEICHHON HI)KE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPaTYpBhI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoTt, pepeparos, TP, PI'P, PIIP

He nmnanupyercs.

4.1.2.6. IlpuMepHbIi epevYeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He nmnanupyercs.



4.2 ®opma 00y4eHHUsA: 3204HASA
YpoBenb 6a30BOro 00pazoBaHus: CpeaHee ooIee.
Cpox oOyueHus 5.

Tpynoem- IIpakTu- | Jladopa- Beero Dopma
pya Jlex- P P Koncynn- (xoHTaK- NPOMEKYTOYHOI 0
Cemectp KocTE, 101071 Heckue TOpHbIe Taums Kor- THas CPC, KOHTPOJIA (3K3.
vac./ 3a4. > | 3amsaTHR, | padoTsl, > poJib,yac. qac. >
e, vac. ac. uac. yac. pa6ora), 3a4., 3a4. € OIL.)
qac.
1 198/55 | 2 6 4 1 0,6 13,6 175,75 Ik3.(8,65)
2 198/55 | 2 6 4 1 0,6 13,6 175,75 Ik3.(8,65)
Hroro | 396/11 4 12 8 2 1,2 27,2 351,5 17,3
4.2.1. CTpyKTYypa TUCUUIJIMHBI
KonrakTHas pabota
00yJaronuxcs ¢ <
MeJIArOTHYECKUM PAaOOTHHKOM é
<
& ®dopma TEKylIero
= S KOHTPOJISI YCIIEBAEMOCTH
No Pazgen (Tema) 3 e (10 HezeNAM cemecTpa),
m\it JUCIUTITNHEI 2 x| =| ~ S dopma npomexyTouHO#
O =l E =) = arrecTauuu(Io
Rt S - 5 ceMecTpaMm)
s| & S s)
- 1%} o A = é s
o| 2| o s <
=l 21 | 2| =| 8| 2 O
2 2| E| 2| | E| E
ol 8 & 2| B| = =
S| 2| g 8 2| 2 S
S =] & S| ==
I} Q, E" <
% o g
S| &
ol S
=N =N
1 dusnyeckue 1 216 1|4 175,75 OTtyer, yCTHBIH
OCHOBBI MEXaHHUKHU OIIPOC, KOHTPOJIbHAS
paborta
Bcero 3a cemectp 198 2 | 6 | 4 | + 110,6(175,75 JKk3.(8,65)
2 | DnexkTpu4ecTBO U 2 |46 |4 128 Oruer, yCcTHBIN
Mar"HeTu3m OIIPOC, KOHTPOJIbHAS
paborta
3 | ®usuka xomebauunii | 2 2 47,75 Otuer, yCTHBIH
U BOJIH OTIPOC, KOHTPOJIbHAS
pabota
Bcero 3a cemectp 2021 6 | 6 | 4 | + 1 (0,6(175,75 JKk3.(8,65)
Hroro 400| 8 [ 12| 8 2 |12| 3515 17,3




4.2.2. Copep:xaHue IMCHUATLIHHBI

4.2.2.1. IlepeuyeHn JeKuuni
Cemectp 1
Pazoen 1. Puszuueckue ocHogbl MeXaHuKu
Jlekmus 1.

[Ipenmer ¢uzuku. [loHsTHS MaTepuu, B3auMOICHCTBHSA, ABMKeHHA. [IpocTpaHCTBO U BpeMsi.
Ousnueckue moaenn. Ou3nueckue BEeTMUUHBI, €IMHALBI (PU3NMYECKUX BeTUYMH. [IpenMeT MexaHuKy.
Cucrema orcyera u cuctema koopauHat. Paguyc-Bekrop. BekTopsl nepemenieHusi, MTHOBEHHOM
CKOPOCTH U MTHOBEHHOT'O YCKOPEHHMsI MaTepraiibHOM ToukH. [1yTh. CBsI3b KOMIIOHEHTOB BEKTOPA
IIEpEMELIEHUS CO CKOPOCTBIO M YCKOpPeHHEM. TaHreHIMaibHasi 1 HOpMaJIbHask COCTABIISIIOLINE
yckopeHnus. MnepunanpHast cucreMa orcyera. Cuiia Kak Mepa B3aumo/ieiicTBus Tei. Macca.
OcHoBHas 3a1aya nuHaMukd. 3akoHbl M. Hetorona. UMnynbsc. Cuibl B MEXaHUKE: TSXKECTH U BEC
TeJa, yIpyrocTy, KyJOHOBCKOTO B3aUMOACHCTBUS, TpeHUs. [[puHIIMT HE3aBUCUMOCTH ACHCTBUS
cuii.Pabota cunbl. KoncepBaTuBHbie cuiibl. MomHocTs. Kunernueckas sueprus. [loteHnnanbHas
sHeprus. [loTeHnnanbHas SHEpTrys YacTULIBI B II0JIE CUJIbI YIIPYTOCTH, B IOJI€ CHJIBI TSIKECTH, B I10JIE
CHJI KYJIOHOBCKOTO B3auMoieiicTBUA. CBsI3b MEXly OTEHIIMAIBbHOM SHeprueit u cusoi. [lomHas
MEXaHUYeCKasl SHeprusi. 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUH. 3aKOH COXPaHEHUS UMITYJIbCa
KaK Clie/ICTBHE YpaBHEHUS TUHAMUKU MaTepuaibHON TOUKu.Mojenb abCco0THO TBEPAOTO Tea.
VYTr0Bast CKOPOCTh U YIJIOBO€ YCKOpEeHHE Tena. CBA3b JIMHEWHBIX U YTJIOBBIX XapAKTEPUCTHK TOUYEK
TBEPJIOTO TeNa, BPAIIAIOIIErocsl BOKPYr HENOABMKHOM ocu. MomeHT nHepunn. Teopema Illreiinepa.
Kunernueckas sneprust TBeporo tena. Pabora npu BpaiieHuu TBepaoro tejaa. MOMEHT CHIIBL.
OcHOBHOE ypaBHEHHE TMHAMHKH BpaIaTeIbHOIO JBUKEHHS. MOMEHT UMITyJIbCA TBEPJIOTO TeNa.
3aKkoH coXpaHEHHUsI MOMEHTa UMITyJibca (2 Jaca).

Cemecrtp 2
Pa3zoen 2. Dnekmpuuecmeo u macnemusm
Jlexkuus 2.

[Ipenmer snekTpoarHaMUKU. ba3oBble MOJIENN AIEKTPOIMHAMUKHI. DJIEMEHTAPHBIN
AIEKTPUYECKUI 3apsl. 3aKOH COXpPaHEHUsI IIEKTPUUECKOro 3apsaaa. 3akoH Kynona. HanpskeHHOCTh
IEKTPOCTATHYECKOTO MOoJIs. [IpuHImn cynepno3nunuu ains HanpsbkeHHocTu. [IoTok BexkTopa
HanpspKeHHOCTH. Teopema ['aycca u ee IpUMEHEHNs I pacueTa HalpsHKEHHOCTH
JIEKTPOCTATUYECKOIO T0JIsl PABHOMEPHO 3apsDKEHHBIX Tesl. PaboTa cuil 351eKTpOCTaTHYECKOTO MOJIS.
[upkynsanus BEKTOpa HAIIPSHKEHHOCTH AIEKTPOCTATUYECKOTO 1oJis. [loTeHman
EKTPOCTATUYECKOTO NOJIs. PazHoCTh noTeHnnanos. [IpuHuun cynepno3unuu uist IOoTEHIHMANA.
CBs3b HAIIPSDKEHHOCTH MOJIS ¢ HOTEHIMAJIOM. BOOOIHbBIE U MHIyLIUPOBAHHbIE 3apsi/ibl IPOBOJHUKA.
DneKTpHuYecKas EMKOCTb 3apsDKEHHOTO NpoBogHUKaA. KonaeHcaTtopel. EMKOCTE KOHIEHCATOPA.
CxeMmbl coeTMHEHUsT KOHAEHCATOPOB. DHEPrus MOJIs 3apsyKEHHOTO MMPOBOJHUKA U KOHJIEHCATOPa.
II10THOCTB dHEPrUM IEKTPUUECKOro NoJs1. Moaenp AU3IEKTpUKa. DIIEKTPUYECKUM TUnoJb. THIIbI
I3IeKTpUKOB. Ilonspusanyst uanekTpukoB. JuanekTpudeckas BOCIPUUMYHUBOCTD U
IIPOHUIIAEMOCTh. BekTop anekTpuueckoro cmeeHus (anekrpuueckoil muaykuun). Teopema ["aycca
JUI IOTOKA BEKTOpaA JIEKTPUUECKOTO cMeleHus. [locTosiHHbIN 2nekTpudeckuid ToK. Tok
IIPOBOJMMOCTH M KOHBEKLIUOHHBIN TOK. Y CJIOBUS BOSHUKHOBEHHS U CYLLIECTBOBAHUS TOKA
nposogumoctu. Cuna Toka. BekTop miotHocTy ToKa. 3akoH OMa [uI OJHOPOJHOIO y4acTKa
TuHeWHoU nenu B auddepenuuansHoi Gopme. DneKTpuUecKoe CONPOTUBICHNUE. 3aBUCUMOCTb
COINPOTHBIIEHUS METAITIMYECKOT0 IPOBOJAHUKA OT TeMIieparypsl. [locnenoBarensHoe u
napaiesIbHOe COeTMHEHUsI TPOBOAHUKOB. CTOpOHHME CHIIbl. PaboTa CTOPOHHUX CHUJI IPH IEpEeHOCce
HOCHTEJIS TOKA. DJIEKTPOABIKYIIAst crila. DJIeKTpUuecKoe HanpshkeHne. 3akoH OMa B 060011eHHOM
¢dopme. 3akon J[xoynsa-Jlenna B unTerpanbHoit u auddepenunansaoit popmax. MomHocTs
noctostHHOTo Toka. [IpaBuna Kupxroda ams pazerBienHsIx nemneil. [loctositHHoe MarHuTHOE 1oJie B
BakyyMme. BekTop nnaykiuu marautHoro nosst. 3akoH buo-Casapa-Jlamnaca. [Ipuanmn
Cymneprno3unuu. [IBmxenne 3apsHKeHHOM YacTHUIbl B OJTHOPOJAHOM CTAllMOHAPHOM MAarHUTHOM IIOJIE.
Cuna Jlopenua. JlelicTBue MarHUTHOTO I0JIsSl HA IIPOBOJIHUK C TOKOM. 3aKOH AmIepa.
B3aumonelicTBue 1ByX MpOBOJIHUKOB ¢ TOKOM. TeopeMa ["aycca 11 moToKa BEKTOpa MarHUTHOU
MHAYKIKU. BUXpeBoli XxapakTep MarHUTHOTO noJisl. LIupKynsannsa BeKTopa MarHUTHOM MHIYKLINH.
MaruuTtHoe nosje B BeuecTse. MarHeTuk. MaraurHasi IpOHUIAEMOCTh U MarHUTHAs



BOCIIPUMMYHUBOCTB. BekTop HamMmaranuuBanus. HanpsxeHHoCTs MarauTHOrO 1osis. Ilpupona nua- u
napamaraetuszma. deppomaraernsm. Jlomensl. HamaranmunBanue gpeppomMarseTrka (THCTEPE3ncC,
KOSpLUTHBHAA cuja, octarouHas uaaykuus). Temneparypa Kropu (2 gaca).

4.2.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHH
Cemectp 1
Paszoen 1. Quzuueckue ocHosbl MexaHuku
IIpakTnueckoe 3anaTue 1.

Kunemaruka u quHamMuka MaTepuasibHOM TOUKM U TBEpAOro Tena. CKOpocTh U YCKOpPEHUE
MaTepUaIbHOU TOUkU. TaHreHIuanbHOE U HOpMalibHOE yckopeHus. Cuina. [IpyuHuun He3aBUCHMOCTH
neiictBus cwit. Ummynbc. 3akonsl HeroToHa (2 vaca).

IIpakTnueckoe 3anaTHe 2.

3aKOHBI COXPAHEHHUS B MEXaHUKE. 3aKOH COXpaHEeHHs uMIyiibca. Pabora cuibl. MOIIHOCTD.
Bupr Mexanudeckoit 2HEprun. 3aKOH COXPAHEHHST MEXaHUUECKOM dHepruu (2 Jaca).
IIpakTnueckoe 3anaTue 3.

Kunemaruka u quHaMMKa BpaliaTeaIbHOTO IBUKEHHS TBEPJOTO Tela. YTIOBasi CKOPOCTh U
yriaoBoe yckopeHue. CBs3b JUHEHHBIX U YIJIOBBIX XapaKTEPUCTUK TOUYEK TBEPJOTO TENa,
BpAIIAIOIIErocs OTHOCUTENILHO HEMOABMKHOM ocu. MomMeHT nHepiuu. OCHOBHOE ypaBHEHUE
JTUHAMUKH BPAIIaTeIbHOTO JIBIKEHUS TBEPIOTO Tena (2 Jaca).

Cemectp 2
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
IIpakTH4eckoe 3ansaTHE 4.

DIIEKTPOCTATUYECKOE M0JIe. 3aKOH COXPaHEHHUS MIEKTPUUECKOTo 3apsaa. 3akoH Kynona.
HanpsikeHHOCTB 37eKTpocTaTHueckoro nos. [puHiun cyneprno3uuuu s Hanps>KeHHOCTH.
[Torennman nmosis ToueuHoro 3apsaa. [IpuHun cynepno3unuy st HoTeHnuana (2 gaca).
IIpakTHyeckoe 3ansATHE 5.

DNeKTpoeMKOoCTh. KoHIeHCaTOphl. DiIeKTprUYecKasi EMKOCTh KOHIeHcaTopa. Bubl
KoHieHcaTopoB. CoeMHEHNE KOHIEHCATOPOB B OaTtapen. DHEprus 3apsiKeHHOro KoHeHcaTopa (2
gaca).

IIpakTuyeckoe 3ansaTHE 6.

3aKOHBI MOCTOSIHHOTO TOKA. [I7I0THOCTD U cuila ToKa. DIIeKTPUUECKOe CONPOTUBIICHHUE.
DNeKTpOABMKYIIIAs CUiia, dJIeKTpUuueckoe Hanpsbkenue. [locnenoBarenbHoe U mapaienbHOe
coeMHeHne MPOoBOAHUKOB. 3akoH OMa.Kpyrossie niponecchl. DuTponus. [{uknsl u KT/ TernmoBeix
mamuH. [{ukin Kaprao. Bropoe nHavano TepmoanuamMuku (2 gaca).

4.2.2.3. IlepeueHnb 1ab6opaTOpHBIX padoT
Cemectp 1
Paszoen 1. Qusuueckue ocno6vl mexanuxu
Jlaboparopnas 1.

W3yueHre 0OCHOBHOTO 3aKOHA JUHAMUKHU BpalaTelbHOTO JBMKeHUs. OrpeieieHue CUlbl
TPEHHUs IPU BpaIlaTeIbHOM JBMKEHUU TBeporo tena. OnpeesieHne MOMEHTa HHEPLIMU TBEPAbIX
Ten (4 yaca).

Cemectp 2
Pazoen 2. Onexmpuuecmeo u macnemusm
JlabopaTopHas 2.

W3MepeHne 31eKTpuiecKoro CONPOTHUBIICHUS IPOBOIHUKOB. M3mMepenue anekTpuueckoi

€MKOCTHU KOHJIeHcaTopoB. MccnenoBaHye XxapakTepuCTUK MarHUTHBIX ToJiei (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOANYECKOE O0ecIeYeHne CaMOCTOSTEeILHOM

padoThI
HepequL TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUCHUC!
1. OcHOBHBIE NEpHUOALI U 3TAIIbl B PAa3BUTHU (1)I/I3I/IKI/I. duznyeckue MOJCIIN: MaTCpraJIbHAA
TOYKa, CUCTEMA MATCPUAJTIbHBIX TOYCK, a0COJIFOTHO TBCPAOC TCIIO. Cucrema oTcuera u ACKapTOBa
CUCTCMA KOOpJAUHAT. Kunematnka MaTepHaHBHDfI TOYKH U TBCPAOr'O TCJa.



2. unamuka. [IpuHINT OTHOCUTEIHHOCTH, IpeoOpazoBanus [ anunes. inepunanbHbie
cucteMbl oTcueTa. Macca, cuina u umnyssc. [lepBbiii 3akoH HetoToHa. 3akon Beemuphoro
taroteHust. Cuia TsHKecTH U Bec Tea. Bropoit 3akon HeloTOHA Kak OCHOBHOE YpaBHEHUE JABUKEHUS.
Cuna kak mpou3BoAHas ummyiabsca. Tperuil 3akoH HeroToHa.

3. 3akoH coxpaHeHMs uMIyabca. Llentp unepunun. Teopema o IBKEHUU LIEHTPA UHEPLIUH.
PeaktuBHOE nBrkeHue. YpasHeHus Memepckoro u L{noakoBckoro.

4. Pabota cunbl. MoutHocTs. Kunernueckas sueprust. [lorennmansaas sHeprus. [lonnas
MEXaHUYECKasl SHEPrusi. 3aKOH COXPaHEHUsI MEXaHUYECKOU SHEPTUH.

5. Bpamenue Tena BOKpyr HEoABM>KHOM ocu. MomeHT nHepuuu. Teopema Illrelinepa.
OcHOBHOE ypaBHEHHE TMHAMUKHU BpaIllaTeIbHOrO ABMKEHUs. KuHeTnueckas sHeprus TBEpJOro Teia.
MoMeHT nMITyJibca TBEPJOTO Tejla. 3aKOH COXPaHEHHs] MOMEHTa UMITYJIbCa.

6. bazoBbie MOIETTH AIIEKTPOIMHAMUKH. 3aKOH COXPAHEHHUS IEKTPUIECKOTO 3apsiaa. 3aKOH
Kynona. HanpsxeHHOCTB aniekTpudeckoro nosis. [IpuHuun cynepno3unuu Jyis HalpsiKeHHOCTH.
[ToTok BEKTOpa HAIIPSKEHHOCTH JIeKTpruyeckoro noss. Teopema I'aycca. [Ipumenenue reopeMbl
l"aycca s pacdyera HaPsKEHHOCTH AJIEKTPUUYECKOTO MOJIS, CO31aBa€MOr0 3apsHKEHHBIMU TeJIaMU.

7. lloTenuuman snexTpuyeckoro nois. [Ipunnun cyneprnosunuu anas noreHuuana. Cessb
MEXAY HaNpsSKEHHOCTHIO U MOTEHIIUAJIOM 3JIEKTPOCTATHYECKOTO MOJIS.

8. Dnexrpuueckas eMkocTh. Konnencatopsl. Cxembl COETMHEHUS] KOHIEHCATOPOB. DHEPIUsl
AIIEKTPUYECKOTO MOJIS 3apsyKEHHOTo KOHeHcaTopa. [1MoTHOCTh SHEPruH 31EKTPUYECKOTO MOJIS.
Jwsnexrpuxu. [lonsipusanus qU3IEKTPUKOB.

9. IToCTOSTHHBIN ANEKTPUUECKUIN TOK, YCIOBUSI BOSBHUKHOBEHUS U CYIIECTBOBAHHUS TOKA
npoBoaumoctu. Crita Toka. BekTop miotHocTu Toka. 3akod Oma B auddepeHiuansHoin Gpopme.
DJIEKTPUYECKOE COMPOTUBIIEHUE. DIICKTPOABMAKYIIAS CUJIA, HIEKTPUUECKOE HaIpsKeHHe. 3akoH Oma
B HHTerpanbHOi ¢opme. TenoBoe AelicTBHE AIEKTPUUECKOro Toka. 3akoH Jxoynsa-Jlenna.
MomHocTh TOKA.

10. PacyeT pa3BeTBIEHHBIX I1emnel mocTossHHOTo Toka. [IpaBmia Kupxroda. bamanc
MOIIHOCTEH B AJIEKTPUUYECKOM EMU. DIIEKTPUUECKHUI TOK B JKMAKOCTAX U ra3ax. 3akoHbl Dapajes
JUTSL BJIEKTPOJIN3A.

11. Hanpsi>KeHHOCTh M MHAYKIMS TOCTOSTHHOTO MarHUTHOTO 10J1s1. [IpuHIMNI cynepno3uiium.
3akoH buo-Casapa-Jlamnaca. 3apsia u nmpoBoAHUK B MarHUTHOM mnoJie. Cuna Jlopenia. 3akoH
Awmriepa. YckopuTenu 3apspkeHHbIX yacTull. [1oTok M mupKyasnys BEKTopa MHAYKIIMH MarHUTHOTO
nons. Teopema ["aycca miist moToka BEKTOpa MHAYKIIMM MarHUTHOTO MOJIs B Bakyyme. Pacuer
MAarHUTHOTO IOJISI COJICHOU1A.

12. MarautHoe nose B BeuiectBe. Maruetuku. MaruuTHasi HpOHULAEMOCTh U MarHUTHAsI
BOCIIPUMMYHMBOCTh. BekTop HamaranuuBanus. HanpspkeHHOCTh MaruuTHoro nosist. [lpupona nua- u
napamarnetuszma. deppomarnerusm. Jlomensl. HamaranunBanue dpeppomarneTka (ructepesuc,
KOSPLUTUBHAA CUJIa, ocTaTouHas nHAyKuus). Temneparypa Kropu.

13. SIBnenue 3neKTpoMarHUTHOM MHAYKIMU. 3akoH Dapanes. [IpaBuno Jlenua.
Camounaykuusa. MHIYKTUBHOCTb. DHEPrus MarHuTHOTO 1oJisd. [IM0THOCTh SHEprUM MarHUTHOTO
nons. [lpuHuun nelcTBUs MHAYKIIMOHHOTO F'eHepaTopa, aCHHXPOHHOTO JABUTaTelIs,
TpaHcopmaTopa.

14. DnekTpoMarHuTHOE 10Jie, TOK CMELIEHUs. Y paBHEeHUsI MakcBesia B MHTETpaibHOM U
middepeHnnanbHOR Gopme.

15. Konebanusi, "X OCHOBHbBIE XapaKTEPUCTUKHU. Y paBHEHHUs CBOOOIHBIX KoJebanuit. Moens
JMHEWHOTO rapMOHUYECKOro ociuiuisTopa. CliojkeHre rapMOHUYECKUX KojieOaHuid. buenus.
Ourypsl Jluccaxy. 3aTyxaromue koaebaHus, OCHOBHbIE XapaKTePUCTHKH.

16. BeiHyXIeHHBIE YIEKTPOMArHUTHBIE KoJleOaHus. ['apMoHUYecKue epeMeHHbIE TOKH.
3axon Oma JuId LeNu NEPEMEHHOT0 TOKa. Pe30HaHC HaNpsKEHNUI U TOKOB.

17. BonHoBeIe npoueccel. BonHoBoe ypaBHeHue. Ilnockas Bonna. @a3oBas U rpynmnoBast
CKOpOCTH, YacTOTa, JJIMHA BOJIHBI, BOJJTHOBOE yKciio. BonmHOBOI maket. Dddexr [omepa.
Wntepdepentus u qudpaxius BoiH. KorepentHocts. M3nydenue, paccesHue, MOroIeHue,
MpEeIOMIICHUE, JUCTIEPCHS] IIEKTPOMArHUTHBIX BOJIH. MOJENb TUMOABHOTO U3TyYEHUSI.

18. UuTepdepennus u qudpakius ceera. udpakunonnas pemerka. Jucnepeus ceera.
[Honspu3zanus ceera.



19. Mogenp naeanbHOro ra3a. Y paBHEHHE COCTOSHUS UI€albHOTO ra3a. BHyTpeHHss
sHeprus. Tepmoannamudeckas padbora. Terora. Temnoemkocts. [lepBoe Hayasio TEPMOTUHAMUKH.

20. Muknuueckue npoueccel. Bropoe Hauano TepMoAMHaMUKH. TenioBble IBUraTeNu U
xosoamibHble yeranoBku. LHuki Kapno. KIT/] TeruioBoro apuraresns. HTponus.

21. Baemnwuii pororddexr. YpaBuenue DiiHireitna. DoToH. DHEPrusi, Macca U UMITYJIbC
¢doToHa.

22. BonHoBbI€ cBOMCTBA MUKpodacTUll. COOTHOIIEHUSI HEOTIPEAEIEHHOCTEHN AJIsi KOOPAUHATHI
Y UMITYJIbCa, SHEPTHH U BpeMeHH. BorHOBast QyHKIHS U CBSI3aHHBIE C HEIO MOHATHSA (TUIOTHOCTH
BEPOSATHOCTH, BEPOSATHOCTh, CPEAHNE 3HAUCHUS (PU3UUECKUX BEIUYNH). BpeMeHHOe 1 cTaiimoHapHoe
ypaBHeHnus Lpénunrepa.

23. Oneparopbl HMITYJIbCA, JHEPTHH, MOMEHTA UMITYJIbCa, COOCTBEHHBIC 3HAYCHHSL.
KBanrtoBoe cocrosinue, BbipoxkaeHue. CuH 31eKTpoHa. BoiHoBas pyHKIKS 3IEKTPOHA C yUETOM
cnuHa. BonHoBas gynkius mHorux yactuil. [Ipunuun [Taymu.

24. KBaHTOBas MOJIeNb UieaIbHOTO Ta3a. Pactipenenenus depmu-/lupaka u bose-
OliHmTeiHa. OnexkTpoHHblid ra3 npu T = 0. Dueprus ®epmu. KBaHTOBBIN 27€KTPOHHBIN T'a3 B
TBEepAOM Tese. 30HHas Teopust. [IpoBOHUKY, TUAIEKTPUKU U TIOJYIIPOBOJHUKN B 30HHON TEOPUU
TBepAoro tena. P-n nepexon. Jlnosl, TpaH3UCTOPHI.

25. MaruuTHbI€ cBOIicTBa TBepAbIX Teid. [Ipupoaa aua-, napa- u peppomarHeTusma.

Jlis caMocTosATENbHOW pPAOOTHI HCMOJIB3YIOTCSI METOJUYECKHE YKa3aHUs [0 OCBOCHHIO
JTUCHMIUIMHBI U U3JIaHUS U3 CIIHMCKa MPUBEICHHON HI)KE OCHOBHOM U JIOTIOJTHUTEIBHON JIUTEPATYPHI.

4.2.2.5. TlepeyeHb TeM KOHTPOJIBHBIX padoTt, pepepartos, TP, PI'P, PITP

1. Lenp u 3agaun Kypca PU3UKU B CTAHOBJIEHUU MH)KeHepa-TexHosora. O mocneacTBUsIX
npodeccnoHabHOM IeATENBHOCTH C TOUKH 3pEHUS €IMHCTBA Orochepsl U OMOCOLNaTIbHONW TPUPOIBI
yenoBeka. . [IpencraBnenue o BeeneHHOM 1 B 1eoM Kak GU3HYECKOM 00OBEKTE U €€ BOJIIOIIH.
buocdepa. BzaumoneiictBue oprannsma u cpeasl. MeToapl TEOPETUUECKOTO U AKCIIEPUMEHTATBHOTO
vccaeaoBaHui B (pU3UKeE.

2. dyHnamMeHTanbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPLIEHHOCTh €CTECTBO3HAHUS U
BO3MOJKHOCTH €r0 JaJbHEHIIero pa3Butus. Baxkuelmme stansl ucropun Guznuku. Ponb Gusuku B
Pa3BUTUU TEXHUKU U BIUSHUE TEXHUKU Ha pa3BUTHE QUBHKU.

3. Ilpenmer MexaHUKU. DJIEMEHTbl KHHEMATUKU TOUKH. DU3nyeckoe MoieIupoBaHue.
Hes3aBucumocTs mpocTpaHCTBa OT BpPEMEHM B KilacCcMUeckoil MexaHuke. Kunematmueckoe
OTHCaHUe ABMKEHHUA. DJIEMEHThI BEKTOPHOU anreOpsl. BekTtop nepemMenieHus, myTrb, CKOPOCTb U
YCKOPEHHE B CIyyae KPUBOJUHEHHOTO ABMKEHUS U MaTEpUAIbHON TOUKH. . BBeieHne noHsATUs
HOPMAJILHOTO U TAaHT€HIIMAIBHOTO YCKOPEeHU Touku. OO U3MEPEHUAX U UX CIIEIU(PUIHOCTU B
¢uzuke. O cMpIciie TPOU3BOAHON M UHTErpaja B (pU3MKe NPUIOKEHUH K (PU3UUECKUM 3ajauaM
Crenenu cBo00AbI, MaTepHaAIbHOM TOUKH U Tena. [loHsTHe 006 00001IIEHHBIX KOOPAUHATAX.

4. Kunematuka TBEpAOIo Teja. YTJIOBask CKOPOCTh U YIIIOBOE YCKOPEHHUE Tea.
KunemaTnueckre xapakTepUCTUKU BPALIaTEIbHOTO IBUX)KEHHUS U UX CBSI3b C KHHEMATHUYECKUMU
XapaKTEPUCTUKAMHU MOCTYNATEIbHOTO ABUKECHUSI.

5. Kitaccuueckast, pensiTUBUCTCKas, KBAaHTOBasi MexaHUKU. [loHsiTuEe cocTossHMs B
KJIACCUYECKOW U KBAHTOBOM MEXaHHUKE. |'paHulIbl MPUMEHSIEMOCTH KIACCUYECKON MEXaHUKH.

6. CoBpemeHHast TpakToBKa 3akoHOB HbroToHa. I1epBbiii 3akoH HproTOHA Kak mocTynar o
CYLIECTBOBaHUM MHEPLMAIBHBIX CUCTEM oTcueTa. . COBpeMEHHasl TPAKTOBKA IMOHATHUS CHJIbI KaK
Mepbl UHTEHCUBHOCTH B3aUMOJAEHUCTBHUS TEJ, IPOSBIAIOLIENCS B U3MEHEHUHN UMITYJIbCA TEJl 32 BpEMS
HX B3aUMOJICUCTBHUI.

7. Bropo# 3akoH HproTOHa Kak ypaBHEHUE ABMKeHUs Tena. Tperui 3akod HerotoHa u
ciyyau ero Hapymenus. [IpeoOpa3oBanus "anunes. IIpuHINIT OTHOCHTENBHOCTH B KJIACCUYECKON
MEXaHHUKE.

8. 3aKoH coxpaHEeHHsI UMITylIbca Kak (hyHIaMeHTalbHbIN 3aK0H NMpupoasl. CucteMa 1eHTpa
Macc. Teopema o IBHKEHUU LIEHTPA UHEPLIUH.

9. JIBuxkeHue Tel ¢ epeMeHHoi Maccoii (BbIBOJ ypaBHeHUH Merepckoro u L{nosikoBckoro).
[IpyHIMI OTHOCUTENBHOCTH B KJIIACCUYECKOW MEXAHHUKE.



10. A1IUTUBHOCTb MacChl U 3aKOH COXPaHEHUsI MacChl B JOPEJIATUBUCTCKON MEXaHUKE U
00BbETMHEHUS €ro ¢ 3aKOHOM COXPAHEHUs SHEPTUH, B PEIATUBUCTCKON MEXaHUKE B CBSI3H C
YCTaHOBJICHHOM B3aMMOCBSI3bIO MEXK]ly JHEPTUEeH U Maccoil. PeratuBucTckas macca.
PenstuBucTckuil uMmnynbc.. 3aKOH COXpaHEHHUsI MOMEHTA UMITyJIbca Tesa. MoMeHT cuiibl. OCHOBHOM
3aKOH JUHAMHKHU BpalllaTeIbHOIO ABM)KEHHU. MOMEHT MHEpLIUU Tela.

11. MoMeHT umnynbca. 3aKOH COXpaHEHHUS] MOMEHTa UMITYJIbCa Teja. Y paBHEHUSI IBUKECHUS
U paBHOBECHUS TBEPJOTO Tela.

12. DyieMeHThI MEXaHHUKH KUJIKOCTEN U ra3oB. BeiBoa ypaBHeHus: bepuysim.
Heunepuuaneueie cuctemsl orcueTa. CHIIbl HHEPLH.

13. OcHOBBI pensITUBUCTCKOM MexaHukH. CrenuanbHas TEOpUS OTHOCUTEIBHOCTH
Oitamreitna. [loctynatel DitHmTeiiHA. B3auMOCBS3b MPOCTPAHCTBA U BPEMEHH.

14. IIpeoOpazoBanus Jlopenna. CrenctBus u3 mpeoOpazoBanuii JlopeHma:
OJIHOBPEMEHHOCTh COOBITHII B Pa3HBIX CHUCTEMAaX OTCUETA, JUIMHA TEJ B Pa3HBIX CUCTEMAaX OTCYETA,
JUTUTEIIBHOCTD COOBITHI, MHTEPBAJ, MPEe0OpPa30BaHMS CKOPOCTEH.

15. DnekTpocTaTuka B BaKyyMe U BEIIECTBE. DJIEKTPUIECKUH 3aps. JJMCKpEeTHOCTH 3apsia.
3axoH Kynona. HanpskeHHOCTD anekTpudeckoro nois. [TpuHuumn cynepno3uimu noJieu.
DNEeKTpUUYECKUH AUIOIb U €r0 MOBEIECHUE B DJIEKTPUUECKOM TOJIE.

16. BBenenue B BEKTOpHBIN aHaimu3. ['pagueHT, MOTOK BEKTOpa, TUBEPreHIus.
OnektpocTaTudeckas Teopema ['aycca. Pabora anektpocrarnueckoro moss. Llupkymnsius BekTopa
HaNpPsHKEHHOCTH AJIEKTPOCTATUUECKOTO MOJIS.

17. IloTeHman 3IeKTpOCTaTUYECKOTO NOJIA. CBsA3b MEXIY OTEHIIMAIOM U HAIPSHKEHHOCTHEO
ANIEKTPOCTATUYECKOTO MOJIs. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

18. ITpOBOAHUK B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aps/I0B Ha MPOBOIHUKE.
[ToBepxHOCTHAs MIOTHOCTD 3apsiaa. DIEKTpocTaTUuecKoe noJje B miockoctu. [loBenenue
IIPOBOJIHUKA BO BHEIIHEM JIEKTPOCTATUYECKOM TOJIE. . DIEKTPOCTATUYECKAS 3alUTa.
DJIEKTPOEMKOCTh YEIMHEHHOTO MpoBOIHKKA. [loTeHnan 3apsikenHoro mapa. KongeHncaropsl.
EMKOCTh KOHIEHCATOPOB Pa3IMYHON TeoMeTpudeckoi koHpurypauu. CoemnHeHne
KOHJIEHCATOPOB.

19. Cratnueckoe nosie B BemecTBe. Juanekrpuku. Moiekybl TU3JIEKTPUKA KaKk
ANEKTPUYECKUI AUMOJIb. DHEPrUsl JUIOJIA BO BHEIIHEM 3JIEKTPUUYECKOM MOJIe. THUIBI TUAIEKTPUKOB,
MOBEJICHUE JUAJIEKTPUKOB BO BHELIHEM 3JIEKTPUYECKOM II0JIE.

20. Honstpuzanuus quaneKTpukoB. Tumbl nossipusanuu. [onspuzoBannocts. [1nockuit
KOHJIEHCATOP C TUAIEKTPUKOM. J(M3neKkTpudeckas NpoHUIAEMOCTh cpeibl. CBSI3aHHBIE U CTOPOHHHE
3apsbl.

21. BekTop anekTpudeckoro cmemienus. Teopema ["aycca st BEeKTOpa 3JI€KTPUIECKOTO
cMmetieHus. O6beMHast MIIOTHOCTh YHEPTHH AIEKTPUUYECKOTO OISl B IUAIEKTPUKE.

22. DHeprus B3auMOJCHCTBUS ANEKTPUUECKUX 3apsiI0B. DHEPrusl 3apsyKEHHOTO MMPOBOIHUKA.
DHeprus 3apsHKEHHOT0 KOHACHCATOpa. . DHEPIHsl AIeKTpocTaTHueckoro nojs. O0beMHas MIOTHOCTh
SHEPTrUH JIEKTPOCTATHYECKOTO MOJIS.

23. Ilondarue o kBaHTOBbIX cTaTucTUKax bo3e-OiHiuTeiina u @epmu-/lupaka. BeipoxaeHHbIM
ra3. Dueprus @epmu. Yposenb Oepmu.

24. KonpaencupoBanHoe coctosiuue. [lonarue o pononax. [TonsTie 0 KBaHTOBOW TEOpUU
TEIJIOEMKOCTHU. TerIoeMKOCTh KPUCTAIJIOB IIPU HU3KOM U BEICOKOM Temneparypax. TeninoeMKkocTh
MHOTOATOMHBIX Ta30B.

25. DNeKTpoHHAasl MPOBOAMMOCTh MeTayuioB. Hocurtenu Toka B Metaiuax. BeiBonbl
KBAaHTOBOU TEOPUU AJIEKTPONPOBOJHOCTH METaIOB. HerocTaTouYHOCTh KIaCCUUECKOM 3JIEKTPOHHOM
TEOPHH.

26. CTaTUCTHYECKUN U TEPMOIMHAMUYECKHI METOIbI HcClieI0BaHU. MaKkpOCKOMTUYeCKHe
napameTpbl. BHyTpeHHsisi sHeprusi. MonekynspHO-KMHETHYECKass TEOpUsl HACAIbHBIX Ta30B.
VYpaBHEHHE COCTOSHUSA HACATBHOIO Ta3a. DHEPreTUUECKOE 3HAUYEHUE YHUBEPCAIbHOW Ia30BOM
MOCTOAHHOM. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOPUM HACaIbHBIX TIa30B.
MonexkynspHO-KMHETUUECKHI CMBICIT TeMIiepaTyphbl.. CTaTUCTUUECKHUE pACTIPEEIICHHs. 3aKOH
MakcBenia Juist pacrpeesieHusi MOJIEKYN HIealIbHOTO ra3a 1o ckopoctsM. Pacnpenenenue
Bonpimana. Yucno creneHeit cBOOOIbI MOJICKYIIBI.



27. 3aKOH PaBHOMEPHOTO pacTpeIesICHUs] YHEPTHH 0 CTETICHSIM CBOOOIBI MOJICKYJIBI.
TennoeMkocTs. TemoeMKocTs MHOTOATOMHBIX Ia30B. HegocTaTro4HOCTh KIIACCHYECKOU TEOPUHU
TEIIOEMKOCTH.

28. OcHoBBI TepMOMHAMUKH. [lepBoe Hauano TepmoanHaMuku. Pabora ra3a npu n3MeHEeHUU
ero oorema. [IpuMeneHne nepBoro Hayajga TEPMOJIMHAMUKH K n3ompoieccam. Kpyrosoii mporecc
(umkit). OOpaTuMble 1 HEOOpATUMBbIE TTPOIIECCHI.

29. Bropoe nauano tepmoanHamuku. Lukin Kapuo u ero KIIJI qyst uneansHoro rasa.
Tepmoannamuueckas GyHKIUS cOCTOSTHUSA (SHTponus). Puznyeckuil cmbica s3HTponuu. Popmyna
bospiMana [uist S3HTpONIMY.

30. CpoiictBa 3HTpOnuU. CTaTUCTUYECKUI XapaKTep BTOPOTo Hadaia TepMoIuHaMUKu. O
COOTHOIIEHHUH MOPsiiKa U Oecriopsiika B mpupoe. TpeTbe Hayano TepMOJMHAMUKY.

31. DnemMeHThI HEpaBHOBECHOW TEPMOJAUHAMUKH. SIBieHUE nepeHoca. CpenHee 4ucio
CTOJIKHOBEHHUH U cpe/iHAs JUIMHA CBOOOJHOrO mpodera MoJiekyi. . TemnonpoBogHocTs. Juddysus
Buyrpennee tpenue (Bsizkocth). Koadduunents nepenoca.

32. CeepxmpoBoaumocTb. KyrepoBckoe criapuBaHue kak He0OX0AUMOE YCIIOBHE
cBepxnpoBoauMocTu. KyloHoBcKoe oTTankuBaHue U GOHOHHOE NpUTskeHne. CBEpXIpOBOAHUKH
MIEpPBOTO U BTOPOTO Pojia.

33. BeicokoTemneparypHasi CBEpXIpoBOAUMOCTb. Maruetuku. Teopus peppomarseTuzma.
Jomennas ctpyktypa. [letns rucrepesuca. @eppurhl.

34. ®u3nka NoJyNPOBOIHUKOB. DJIEMEHTHI 30HHOW TEOPUU KPUCTAILUIOB. 30HHASI CTPYKTYypa
SHEPreTHUECKOro CIEKTPa AMEKTPOHOB. MeTabl, AUANEKTPUKH U MOJIYIIPOBOJIHUKH MO0 30HHOMN
TEOPUH.

35. dusnveckuii CMbICI CIEKTPATILHOTO pa3jioKeHus. MoaynupoBaHHbIE KOJIeOaHMsI.

36. Kitaccnuecknii rapMoHMYeckuil octuutaTop. IIpyxunubii masTHUK. Ousndeckuit
MasTHUK. MaremaTnueckuii MasTHUK. CBOOOJHBIE TApPMOHUYECKHE KOJIEOAHUS B DIIEKTPUUIECKOM
KoJIeOaTeIbHOM KOHTYDE.

37. 3aryxatromue konebanus. Koagdunuent 3aryxanus. Jlorapubmuueckniit kKodphuiimeHt
3aryxaHus. JlIoOpOTHOCTS.

38. AHTapMOHHYECKHUI OCIMIIIATOP.. BRIHYXICHHBIE MEXaHUUECKHE KoyieOaHus. SBieHue
MEXaHMYECKOT0 pe30HaHCca. AMIUIUTYAHO-4aCTOTHBIE M ()a309aCTOTHBIE XapaKTEPUCTUKHU.
BbIHYXIEHHBIE 2JIEKTPHUUECKUE KOJIeOaHMsL.

39. UHnyKTUBHOE, EMKOCTHOE, PEAKTUBHOE COIIPOTHUBIICHUE LIETIH, ITOJIHOE COIIPOTUBIICHHE
LeIH.

40. Pe3oHaHCHBIC KPUBBIE KOJIEOATEIIHHOTO KOHTYpA.

4.2.2.6. IIpuMepHbIii IepeYeHb TeM KYPCOBbIX padoT (IP0EKTOB)
He mmanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

B mpouecce ocBoenus guctuiuidHbl  "®duszmnka" HUCHONB3YIOTCS METOJbl  00ydeHus,
CHOCO6CTBYIOH_II/IC 00€CIIEYEHHUIO MOJIOKUTEILHOTO MOTHUBAITUOHHOT'O HACTpOsA CTYACHTOB Ha
M3y4YeHHe yuyeOHOro Marepuana, (OpMHpOBAaHUE YMEHHMH HAaXOIUTh M MPUMEHITh WH(OPMALMIO B
oOactu CI)I/I3I/IKI/I AJI1 YCIICIIHOTO OCBOCHUA HpO(l)eCCI/IOHaJ'ILHO OpPUCHTHUPOBAHHBIX JUCHUIUIMH U
00BEKTOB Oymytei npodeccunoHanbHO M JIETENBbHOCTH MpOOGIEMHOTO H3JI0KEHHUS,
HpO(bCCCHOHaHBHOFO KOHTCKCTA, YHPABJICHUSA CaMOCTOSATEIbHOU pa60T0fI. HpI/I MMPpOBEACHNU
MMPAKTUYCCKUX 3aHATUN MMPOUCXOONUT O6CY)K,Z[€HI/IG Pa3JIMIHBIX Hp06J'IeMHBIX CI/ITyaI_II/II\/'I,
npenoaaBaTeiib HOI[p06H0 0OBSICHSIET BCE IIIaru peuICHUA (I)I/IBI/I‘ICCKOI\/’I 3aJa4yu. 3aTem CTYACHTBI
CaMOCTOATCIBHO BBINNOJIHAOT aHAJIOTHUYHBIC 3aaHUA. Bo BpEMs BBITTIOJIHCHUS na60paT0pHHx pa60T
q)OpMI/IpyIOTCH KOJUIEKTUBEI U3 2-3 CTYACHTOB JIs1 BBIIIOJIHCHUA UCCIICIOBATCIIbCKUX pa60T 1o OI[HOﬁ
TEMATUKE, TEM CaMbIM (I)OpMI/IpyeTCSI TOTOBHOCTh U CIHOCOOHOCTH 06yqa101u1/1xc>1 K pa60Te B MaJIbIX
TBOPYECKUX IPyMIIAX.



6. OneHo4HbIe cpeACTBA VISl TEKYLIEro KOHTPOJISl yCIIeBaAeMOCTH,

HpOMe)I(yTOqHOﬁ aTreCTallum 110 uToraMm OCBOCHUA JUCHHUIIIMHBI.
@DOH/1bI OLICHOYHBIX MATEPUATIOB (CPEICTB) PUBEACHBI B IIPUIIOKEHUU.

7. Y4eOHO-MeTOANYECKOEe M HH(POPMALMOHHOE o0ecnedeHne INCUMILIUHBI.

7.1. OcHOBHAsl y4eOHO-METOAUYECKAA JTUTEPATYyPA 110 JUCHMILINHE

1. Onengues, M. b. Teopernueckue ocHoBbl pusuku / M. b. DnenaneB. — Mocksa, MxeBck
: Uacturyr xommbioTepHbIX mccnemnoBanuid, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.htmi

2. Imutpuena, E. . ®usuka : yaednoe nocooue / E. . ImutpueBa. — 2-¢ uzn. — Caparos
: A Ilm Dp Memma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.htmi

3. MonekynsapHasi pu3MKa 1 OCHOBBI TEPMOJMHAMUKY : yaeOHOe mocodue / coctaButenu O.
M. AnpikoBa. — MockBa : A Ilm  Ap Memma, 2022. — 222 c -
https://www.iprbookshop.ru/116365.html

7.2. IonoTHUTEJbHASA Y4eOHO-MeTOANYeCKAasl JINTEPATYPA MO AUCHHUIIIMHE

1. boumapeBa, C. A. ®wusuka. DnekrpomarHetusMm. JlaGopatopHas pabora Ne 2-15
«M3mepenne cuiabl Ammepa, AEHCTBYIOLIEH Ha NIPOBOJHUK C TOKOM B MAarHATHOM IIOJIE» :
nmaboparopras padora / C. A. bBonmapeBa. — Mocksa : M3narensckuit Jlom MUCuC, 2021. — 21 c.
- https://www.iprbookshop.ru/116976.html

2. bonmapeBa, C. A. Owmsmka. DnextpomarHetusM. JlaGopatopHast padora Ne 2-02
«M3MepeHne COMPOTHBICHUN METOJOM MOCTa YHUTCTOHa» : JiaboparopHas pabora / C. A.
bonnmapea. — MockBa : Mspmarensckmit Jlom MUCuC, 2021. — 20 c. -
https://www.iprbookshop.ru/116974.html

3. IlepmunOB, A. B. O6mas ¢usuka. 3agauu ¢ pemeHusmy : 3aaadnuk / A. B. [Tepmunos, HO.
A. bapkoB. — CapatoB : BysoBckoe o0pazoBanue, 2020. — 725 cC. -
https://www.iprbookshop.ru/95156.htmi

4. lernad A.A., SABopckuii b.M. Kypc ¢usuku (B 3-x T.): yue6HOE mocoOue /i BTY30B. - M.:
Brrcmas mxona, 1977. - 157 »x3.

5. Bonbkenmreitn B.C. CoopHuk 3ama4 mo oOmiemy Kypey ¢usuku. - M.: Bpicmias mikoona,
1973-2007. -200 3k3.

6. Au A.®. O6muii kypc ¢usznku. Ou3nyeckne OCHOBBI MEXAaHUKHU: KOHCTIEKT JIeKIui / A.D.
AH, A.B. Camoxun. — Mypom: UIILL MU Bal'V, 2005. - 87 ¢. - 110 sk3.

7. A A.®. OCHOBBI KJIaCCHUECKOH AMEKTPOAMHAMUKH: ydeOHoe mocodue [['pud] / A.®. An,
A.B. CamoxuH. - Mypowm: UIILl MU Bal'VY, 2007. - 192 c. - 175 3k3.

8. An A.®. Obumii kypc ¢usuku. Dusndeckrue OCHOBBI KOJIEOATETBHBIX M BOJHOBBIX
nporeccoB: KoHCHekT juekiuii / A.D. Ax, A.B. Camoxun. — Mypowm: UIIL] MU Bal'V, 2007. - 136 c.
- 70 5K3.

9. Marnees II.H. O0mmii kypc ¢pusuku. KBantoBast u sinepHas (pu3nuka: KOHCIEKT JEKIHA /
II.H. Margees, B.A. Hlnsaruna. - Mypom: UIIL MU Bal'y, 2008. - 133 ¢. - 40 sk3.

10. OCHOBBI KJIAaCCHYECKOM TEOPHHM JJIEKTPOMArHETHU3Ma: METOJUYECKUE YKa3aHus K
MPAKTUYECKUM 3aHSITHUSIM MO TUCHUIUIMHE «DU3nKa» ISl CTYIEHTOB 00pa3oBaTeIbHBIX MPOTrpaMM
01.03.02 IIpuknannas marematuka U uHpopmartuka; 10.03.01 MudopmanmonHas 0e30MacHOCTS;
11.03.01 Pagnorexnuka; 12.03.01 ITpubopoctpoenue / coct. AH A.D. [DnekTpoHHBIH pecypc]. —
DneKkTpoH. TekcToBbIie naH. (0,74 M6). — Mypom: MU (punuan) Bal'Y, 2015. - 100 k3.

11. KoneGanust ¥ BOJHBI: METOJA. YKa3aHUsS K MPaKTHUECKUM 3aHATHUAM MO Kypcy "OOmas
¢uzuka"; coct. A.®. An // Mypom: UIILL MU Bal'V, 2008. - 50 c. - 100 sx3.

12. KonebarenbHble U BOJHOBBIE MPOIIECCHI: METOM. yKa3aHUs K J1a0bopaTOpHBIM paboTaM Mo
Kypcy "Obmas ¢usuka"; coct. A.d. An, P.A. lreikos // Mypom: UIILL MU Bal'V, 2008. - 62 c. -
100 2k3.



13. OcHOBBI MOJIEKYJSIPHON (DM3UKU W TEPMOJAWHAMHKH: METOJ. YKa3aHUS K MPAKTHUYECKUM
3aHATUAM O gucuuiuinHe "®dusuka" A CTyIEeHTOB 00pa3oBaTeIbHBIX MPOTPAaMM TEXHUYECKOTO
npo¢uis; coct. A.@. An // Mypom: UIIL] MU Bal'Y, 2010. - 47 c. - 50 k3.

14. KsanroBast u saepHas (HU3MKA: METOJ. YKa3aHWs K MNPAKTUYECKUM 3aHATHAM TI0
mucuuiinHe  "®usuka" Ui CTYIEHTOB TEXHUYECKUX HallpaBleHUW MOAroToBKH; coct. M.H.
PeoxkoBa / Mypom: UIIL MU Bal'V, 2012. - 44 c. - 60 5k3.

7.3. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTMi, HCIIOJb3yEeMbIX IIPH
OCYLLIECTBJICHUH 00Pa30BATEJIBHOIO IIPOLECCA 110 JMCUHUILINHE, BKII0Yas
nepevyeHb MPOrpaMMHOI0 odecneyeHusi U HH(POPMALHOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpazoBaTenbHOM  MpolecCe€  HCHOJB3YIOTCS  HMH(OPMAIMOHHBIE  TEXHOJIOTHUH,
peayiu30BaHHbBIE  HAa  OCHOBE  MH(POPMAIMOHHO-00pa30BaTENbHOTO  MOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 ”H)OKOMMYHUKALIMOHHON CETH MHCTUTYTA!

- IpeAoCTaBlIeHNE YUeOHO-METOINYECKUX MAaTEPUAIOB B AJIEKTPOHHOM BU/IE;

- B3aUMOJCHCTBUE YYAaCTHMKOB OOpa30BaTENBHOIO IIpolecca 4Yepe3 JIOKAIbHYK CETb
nHCTUTYTa U MHTEpHET;

- MIPEIOCTaBJICHNE CBEICHUN O pe3ysbTarax yueOHOU AeSITeTbHOCTH B 3JEKTPOHHOM JIHYHOM
KaOuHeTe 00yJaronerocs.

WNHudopmanrionHble CIpaBOYHbIE CUCTEMBI:

https://www.iprbookshop.ru

[IporpamMmmHoe obecrieueHue:

He npexgycmoTpeno.

7.4. Ilepevennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHNUKANMOHHOMN CeTH

«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHMS JUCUUIINHbBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUIIUHbI

JlaGopaTtopust pu3uKu

JlaGopatopnass ycraHoBka «IIpubop OOepbeka»- 2 mT.; mabopaTopHasi yCTaHOBKa
«DU3NYEeCKU MasTHUK»-2 TIT.; J1a0OpaTopHas YCTaHOBKAa «DIJIEKTPUYECTBO M MAarHETHU3M,
yCTAaHOBKA Ui OIPENENICHUS] CHJIBl TPEHHS B OMNOpE; TPUPUISAPHBIA TOJIBEC; HAOOpPHI TPY30B;
IITAHTCHIUPKYJIA; MUKPOMETpBI, YCTAaHOBKA JUISI M3MEPEHHS COTPOTUBICHUH METOJIOM MOCTHKA;
yCTAaHOBKA  JIII  W3MEPEHUS  ©MKOCTH  KOHJIEHCATOPOB,  MOCT  TIOCTOSIHHOTO  TOKa;
ANIEKTPOU3MEPHUTENIbHBIC  MPHOOPBI,  PEOCTaThl, OJOKM THUTAHWS, TAHTCHCIaJbBAaHOMETPHI;
CEKYHIOMEpbI; KOMIUIEKT METOJUYECKUX YKa3aHH, 3JICKTPOHHBIC METOJWYCCKHE YKa3aHUS;
I[MK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mt..Oxpan
moounbHBIH Classic Solution Premier Vela Express; noyroyk ASUS (mepenocHoif). Jloctyn k ceTu
HuTepner.

JIaGopaTopus MEXaHUKH, IEKTPUUECTBA U DJIEKTPOMarHeTu3Ma

JlabopatopHass ycraHoBka «IIpubop OOepbeka»- 2 mT.; JaboparopHas YCTaHOBKa
«DPu3nveckuil MasTHUK»-2 WIT.; J1abopaTopHas YCTaHOBKAa «ODJEKTPUYECTBO M MAarHETU3M»,
yCTaHOBKa JUIs OTpeNesIeHUs] CUJIbl TPeHHs B Omope; TpUUISApHBIA mojaBec; HaOOpHI TI'PY30B;
HITAaHT€HIUPKYJIN; MUKPOMETPBI; YCTaHOBKA JUIsl MU3MEPEHHs CONPOTUBJICHUI METOJ0M MOCTHKA;
yCTaHOBKa ISl  U3MEPEHUs]  eMKOCTH  KOHJIEHCAaTOPOB;  MOCT  TOCTOSIHHOTO  TOKa;
ANIEKTPOM3MEpUTENbHBIE  NMPHOOPBI;  peocTaTbl, OJOKM MUTAHHS, TAaHT€HCTaJbBAaHOMETPHI;
CeKYHJOMEpbI; KOMIUIEKT METOJMYECKUX YKa3aHW; 3JEKTPOHHbIE METOJWYECKHE YKa3aHUs;
I[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
moomneHBIH Classic Solution Premier Vela Express; HoytOyk ASUS (nmepenocHoii). JJoctym k cetu
HNurepner.



Jlaboparopust pusuku

I'eneparoper 13-33; ocummnorpag C1-5; mupomMeTrp ONTHYECKHI; KaMEPTOH; MPYKUHHBIN
MasiTHUK; HaOOpBI I'PY30B; YCTaHOBKA JUIs IOJIyYEHHs CTOSYMX BOJH, Mara3uH €MKOCTEH; Jlamma
TICIOIEr0  Pa3psija; MeTaulorpaguyeckuii ~ MHUKPOCKOTT, MUKpPO(OH;  JUHAMIUK;
AIIEKTPOM3MEPHUTENIbHBIE MPUOOPHI;,  MPOCKIMOHHBIE ammaparbl; (OTORIEMEHT; OJIOKW MUTAHHUS;
AIIEKTPOU3MEPHUTENIBHBIE MPUOOPHI; PeocTaThl; HA0OP MU(PPAKIMOHHBIX PEIIETOK; CBETO(GHIIBTPHL;
KOMIUIEKT METOJMYECKIX YKa3aHUN; DJICKTPOHHBIE METOJMYECKUE YKA3aHUS; HATJISIHBIC MTOCOOUS;
IMK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa  PS/2;M/Ont.PS/2;19"TFT)-1  miT..
Okpan moouibHbIH Classic Solution Premier Vela Express; Hoyroyk ASUS (mepenocnoit). JocTtyn x
cetu MHTEpHeT.

JlabopaTtopust KosieGaHUM U BOJIH, ONITUKH

I'enepatoper ['3-33; ocummnorpag C1-5; mupomMeTp ONTUYECKUM; KaMEpPTOH; HPYKUHHBIN
MasiTHUK; HaOOpBI TPY30B; YCTaHOBKA JUIs IOJIyYEHHsI CTOSYMX BOJIH, Mara3uH €MKOCTEH; Jlamra
TICIOMIETO pa3psga;  MeTauiorpadu4eckuii MHUKPOCKON;  MHKPOQOH; TUHAMHUK; DIEKTPO-
W3MEpHUTENIbHBIE TPUOOPHI, NPOCKIIMOHHBIE ammaparbl;  (QOTO’NIeMEeHT; OJOKH THTAHHS,
AIIEKTPOU3MEPUTENbHBIE MPUOOPBI; peocTaThl; HA0Op AUPPAKIIMOHHBIX PEHIETOK; CBETO(QHIBTPHL;
KOMIUIEKT METOJMUYECKIX YKa3aHWW; DJICKTPOHHBIE METOJNYECKUE YKA3aHUS, HATJISIHBIC MTOCOOHS;
IMK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mrT..DOxpan
mobunbHBIN Classic Solution Premier Vela Express; HoytOyk ASUS (nepenocHoit). Joctyn k cetn
HuTtepner.

JlabopaTtopust puznku

JlaGoparopHas ycraHoBka «VccrmenoBaHue razopaspsiIHOTO CUETYMKA»; YCTaHOBKa JUIsS
UCCIIEIOBAHUSI  XapaKTepUCTHUK (OTOPE3UCTOpa; CIEKTPOCKON; JIPOCCENbHO-PTYTHAsl —JIaMIla;
razopaspsaHbie TPYyOKH; BBICOKOBOJBTHBIM HMHAYKTODP; cTmiockorm CJIII-1; masep, ontuueckas
CKaMbs; HaOOp IU(PaKIUMOHHBIX PEHIETOK; cueT4yuK [ eirepa-Mrosiepa; CYETUHMK-CEKYHIOMED;
AIIEKTPOU3MEPHUTENIbHBIE MPUOOPHI; TEPMOCTAThI; OJOKH MHUTAHUS; PEOCTaThl; MUKpOcKon Mup;
MaHOMETpBI; MEpHbIE CTaKaHbl; HACOChl; BEChl TEXHUYECKHE; HaOOp pa3HOBECOB; JOTOMETD;
CEKYHJIOMEpbI; MarasuH €eMKOCTEW; Mara3uH COIpPOTUBIICHUI; TepMomnapa; OaUIOHBI; KOMILIEKT
METO/JIMYECKUX yKa3aHUH; AJIEKTPOHHbIE METOAUYECKUE YyKa3aHUs; HarJIAIHble Mocoous. DKpaH
moOmbHBIH Classic Solution Premier Vela Express; Hoyroyk ASUS (mepeHocHoii). JlocTym K ceTu
HNutepner.

JlaGoparopus (u3uKU TBEPIOTO TENa U aTOMa, MOJIEKYISIPHON (HUBHKI

JlaboparopHas ycraHoBka «lccrmenoBaHue razopaspsiIHOTO CUETYMKA»;, YCTaHOBKa s
UCCIIEIOBAHUSI  XapaKTePUCTUK (OTOPE3UCTOPA; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAs —JIaMIIa;
ra3opaspsiHbie TPYOKH; BBICOKOBOJBTHBIM uHAYKTOp; ctunockon CJIII-1; mazep, omruyeckas
CKaMbs; HaOOp IU(PPAaKIMOHHBIX pemIeToK; cueTduk [eiirepa-Mroiepa; CUETUYHUK-CEKYHIOMED;
ANIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; ONIOKM MUTAHHS; PEOCTaThl; MUKpockon Mup;
MaHOMETpBI; MEpHbIE CTaKaHbl; HACOChl; BEChl TEXHUYECKHE; HabOp pa3HOBECOB; JOTOMETD;
CEeKYHJIOMEpBI; MarasuH €eMKOCTEW; Mara3uH COINpPOTUBIEHHUM; TepMmomapa; OaJUIOHBI, KOMIUIEKT
METOJMYECKUX YyKa3aHUH; AIEKTPOHHBIE METOAUUYECKHE YKa3aHHs; HarlsgHble mocoOus. DKpaH
moounbeHBIH Classic Solution Premier Vela Express; nHoytoyk ASUS (mepenocHoif). Jloctyn x ceTu
HNHurepHer

9. MeToauvyeckue yKa3aHUs M0 OCBOCHUIO M CUMIIJINHBI
I[J'ISI YCIICIIHOTO OCBOCHHA TCOPCTHYCCKOI'0 Marcpurajia 06yqa101u1/11710;1: 3HAKOMUTCA CO
CIITMCKOM pCKOMCHﬂyCMOﬁ OCHOBHOU U I[OHOHHHTCHLHOﬁ JIATCPATYPhI; YTOYHACT Yy MPCHOdaBaTCIIA,
KaKuM OOITIOJIHHUTCJIIBHBIM HOCO6I/I$IM CICAYCT OTAATb NPCAINOYTCHHUC, BCIACT KOHCIICKT J'ICKI_II/II\/'I n
HpOpa6aTBIBaCT JICKHHOHHBIﬁ MaTrcpual, MoJjib3ysACh KaK KOHCIICKTOM, TaK U y‘lC6HBIMI/I HOCO6I/I$IMI/I;
HaXoJUT HeoOxoauMytro HH(opmaluio B cetu MIHTepHeT.



Ha mnpakTudeckux 3aHATHAX DPOWIECHHBIM TEOPETHYECKUM Marepuan 3aKpeIusiercs
pelIeHHEM 3ajjad [0 OCHOBHBIM T€MaM JUCLUIUIMHBL. B Hauane Kakaoro 3aHATUS MPENo/aBaTellb
HAIllOMUHAET CTYJCHTAaM OCHOBHBIC TEOPETHUYECKHE CBEICHHUS, 3aKOHBI U (OPMYIBI, MOAPOOHO
pa3bupaer BMECTE CO CTYACHTaMH PELICHHE THUIOBBIX 33/a4. 3aTeM OOydaromuecss MpUCTYNaT K
CaMOCTOSITEJIBHOMY PEIICHUIO 3a/1a4, B Cllydae 3aTpyAHEHUH 3ajaua pazOupaercs y A0cku. B koHue
3aHSATHS NOJBOASTCS UTOTM pabOThl, MPENOIaBaTeNlb OLEHUBAET AESITEIbHOCTb CTYAECHTOB, BBIJAET
3aJlaHue Ha CaMOIIOJIrOTOBKY.

[lepen BeIMOSIHEHHEM JTAOOpATOPHON PabOTHI OOYUYaAOIIUICS B XOJI€ JOMAIIHEH MOArOTOBKH
M3Yy4aeT COOTBETCTBYIOLIMM pa3fiell TEOPUH, COCTaBISET KOHCHEKT IO JabopaTopHOW padoTe,
COJIepKallluil: Ha3BaHWE, Leb, NMPUOOPHl U TNPUHAAICKHOCTH, MOPSAIAOK BBINOJIHEHUS PadOTHI,
TAONMUIIBI JJIS1 3aIMCH OKCIIEPUMEHTANIBHBIX JAaHHBIX W PE3YJIbTaTOB UX OOpaOOTKH, OCHOBHBIC
pacueTHble  (QOPMYIIBI, KOHTPOJIbHBIE BOMPOCHL. Bo BpeMsi 3aHATHS CTYyJSHT OTBEYaeT
MIPENoJaBaTeNl0 Ha KOHTPOJIbHBIE BOTPOCHI, OOBSICHIET MOPSIOK BBIIIOJHEHHUS! paOOThI, MOJIy4aeT y
IpenojaBaTess JOMYCK K €€ BbIIOJHEHUIO, BBIMOJHSAET pabory. IlomydyeHHble pe3yabTaThl
7abOpaTOPHOTO HCCIENOBaHMS 00padaThIBalOTCA, OOCYXKIAIOTCS C TPErojaBareiieM, CBOJATCS B
oTYeT W 3ammiarTcs. HeoOXoauMblil TeopeTHyecKui MaTrepuaj, WHAWBHyalbHOE 3aJaHue,
MOPSIIOK BBITIOJIHEHUS 1a00paTopHO paboThl U TpeOOBaHKE K OTUETY MPUBEJIEHBI B METOJANYECKUX
YKa3aHUSAX.

CamocTosaTenbHas paboTa OKa3bplBaeT BaXKHOE BIHUsSHUE Ha (OPMHpPOBAHHE JUYHOCTH
Oydyliero BBITYCKHUKA, OHA IJIaHUpPYETCsS OOydaromuMmcsi camocTosiTenbHo. Kaxaplii CTyaeHT B
3aBUCHUMOCTH OT YPOBHSI HIOJTOTOBJIEHHOCTH CaMOCTOSTEIbHO OMPEIENIET PEXKUM CBOEH pabOThl U
TpyJo3aTpaThl Ha OBJIaJieHUE Y4eOHBIM coJiep’KaHueM AucUUILTHHBL CaMocTosTenbHas paboTa
npeAmnosaraeT paboty oOydaromerocss ¢ yd4eOHOW JMTepaTypou, METOJAMYECKHUMHU YKa3aHHUSIMU,
3aJlayHUKaMu, MHQopMalue, HaiiieHHoil B cetu HTepHeT.

dopma 3aKIIOUYUTENBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTaluu — 3K3ameH. [[s
MIPOBEJICHUS] MPOMEKYTOYHOM aTTeCTalliy MO AUCHUIUIMHE pa3paboTaHbl (POH]I OLEHOUHBIX CPEICTB
U OaTbHO-PEUTUHIOBas CHUCTEMa OIICHKH YJYeOHOW JeATeIbHOCTH CTyneHToB. OIeHKa 110
JUCLMIUIMHE BBICTABISETCS B HMH(OPMAIMOHHON CHCTEME M HOCHT MHTETPHUPOBAHHBIA XapakTep,
YUUTBHIBAIOUINI Pe3y/bTaThl OLCHUBAHUS y4acTUs CTYACHTOB B ayJUTOPHBIX 3aHATHUAX, KauecTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3a/laHUil B XOJE€ HU3YYEHHUS JUCHUIUIMHBI M TPOMEXKYTOUHOM
aTTecTaluu.
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Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeICTB) MO AMCHHUILINHE
®dusuka

1. OneHo4yHbIe MaTepHAJbI VISl IPOBEACHUS TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

Io AMCIOMIIJINHE

3aznaHus B TECTOBOM (opme

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4.
1)
2)
3)
4)

5.

[Iepemenienue — 37o0:

JIMHUSA, 110 KOTOPOU JIBUrajoCh TEJIO

BCKTOD, HpOBGZ[GHHBIfI U3 HA4YaJIBHOT'O ITIOJIOKCHUA TCJIa B KOHCYHOC
JUIMHA TPAKTOPUH, IO KOTOPOM JIBUTajioCh TEJIO

BexTop MrHOBEHHOM CKOPOCTH HAIIPABJIEH I10:
KacaTeJIbHOW K TPA€KTOPUU JBUKECHUS
MIEPEMELIEHUIO TOYKH

paauycy KpUBH3HBI TPACKTOPUU

BekxTop cpenHel cKopoCTH HanpaBJiIeH T10:
KacaTeJIbHOW K TPAeKTOPUH JBUKEHUS
MIEPEMELIEHUIO TOYKH

paguycy KpUBH3HBI TPAEKTOPUHU

CKOpOCTh N3MEHEHUS BEKTOPA UMITYJIbCA MATEPUATIbHOM TOUYKH BO BPEMEHH PaBHA:
U3MEHEHHUIO KUHETHYECKOU SHEPTUU TOYKHU

cujie, IEUCTBYIONIEH Ha TOUKY

CKOPOCTH TOUYKHU

YCKOPEHUIO TOUKH

Teno GpomreHo co ckopocThio 10 M/c o yriioM TpUAIATh TPATycoB K ropu3oHTy. He

YUUTBIBasi COMPOTHUBIICHUS BO3yXa, OMPEIEIUTh BEITUYUHY CKOPOCTH Tena yepes 0,5 ¢ mocie Hadana
nBukeHus. [I[puHATH g paBHBIM JIECSATH METpaM Ha CeKyHIY B KBajpare:

1)
2)
3)
4)

6.
Ha3bIBaeTCA:

1)

2)

3)

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

8.
1)
2)
3)

5

8,65
17,3
1,73

COBOKYHHOCTB CUCTCMbI KOOpPpAWHAT M 4YaCOB, KCCTKO CBA3dAHHBLIX C TCJIOM OTCYUCTA,

WHEPIUAIBHONW CUCTEMOM OTCUETA
MeXaHNYECKON CUCTEMOM
CHCTEMOM OTCUETA

Ecan gactuna PaBHOMCPHO MABHIXKETCA II0 OKPYXKXHOCTHU, TO €€ TAHICHIHAJIBHOC

YBCINYNUBACTCA
YMCHBIIACTCA
HC U3MCHACTCA
PaBHO HYIIIO

[TepBriit 3ak0H HpIOTOHA HA3BIBAIOT 3aKOHOM:
COXpAaHEHUs UMITYyJIbCa

WHEPLIUU

W3MEHEHUS UMITYJIbCA



9 Bropoi1 3akoH HproTOHA HAa3bIBAIOT 3aKOHOM:

1) COXPaHEHUS UMITYJIbCa
2) WHEPLUU
3) M3MEHEHHS UMITYJIbCa

10. C yBenuueHHEeM Macchl Tejla €ro UMITYJIbC:
1) He u3MeHsercs

2) yBEJIMYUBAETCS

3) ymeHbIIaeTcs

11. C yBenuueHHEM CKOPOCTH TeJla €r0 UMITYJIbC:
1) He u3MeHsercs

2) yBeJIMYUBAETCS

3) ymeHbII1aeTCs

12. KoHcepBaTUBHBIEC CUJIBI CO3/IAIOT TTOJIS:
1) MOTEHIUAIIbHbIE

2) HETIOTeHIIHATbHbIE

3) U Te, U Jpyrue

13. Macca saBnsieTcs Mepoi:

1) B3aMMO/ICHCTBUS TEI
2) WHEPTHOCTH
3) MEXaHHUYECKOTO JIBUKCHUS

14. Cuna, nedcTByroOIas Ha TOYKY B NMOTCHIMAIBLHOM TIOJIe, pPaBHA B3SITOMY C OOpaTHBIM
3HAKOM T'PaJIueHTY:

1) MOJIHOM MEXaHUYECKOUN SHEPrUuun
2) KHHETHYECKOM SHEPTUU

3) MOTEHIHATLHON SHEPTUH

4) BHYTPCHHEH SHEPrUu

15. Mepoii B3aMOACHCTBUS TN SBIACTC:

1) macca

2) paboTa
3) UMITYIIBC
4) cuia

16. Mepoﬁ HHCPTHOCTH TEJIa MPHU BpallaTCIIbHOM ABUKXCHUH BOKPYT' OCH ABJISICTCSA MOMCHT:

1) CHJIBI OTHOCUTEILHO OCH
2) WHEPLIUHA OTHOCUTEIIHHO OCHU
3) UMITYJIbCa OTHOCUTEIHHO OCH

17. B 3aMKHYTO# CUCTEME TeJl COXpPaHSIETCsI CO BPEMEHEM:
1) MOMEHT uHepLUU

2) MOMEHT UMITYJIbCa

3) MOMEHT CHJIbI

18. MoMeHT uMmITyJbca Tela OTHOCUTEIBHO OCH BPAIICHUS PaBeH MPOU3BEIACHUI0 MOMEHTa
WHEPIIMY OTHOCHTEIIFHO TOH e OCH Ha:

1) yroJl IOBOPOTa

2) YTJIOBYIO CKOPOCTb

3) YTJIOBOE YCKOPEHUE



19. Kunermueckass sHeprusi aucka maccoi | Kkr, karsmerocs O0€3 CKOJBXKEHHS TI0
TOPU30HTAIBHON TIOBEPXHOCTHU CO CKOPOCTHIO 4 M/c paBHa (B Jx):

1)
2)
3)
4)

8

16
12
24

20. MOMEHT BHEIIHUX CHJI OTHOCHTCILHO HCHOI[BI/DKHOI\/JI OCH paBCH NPOU3BCACHNIO MOMCHTA
HHCPpLUU TCJIa OTHOCUTCIIBHO TOM K€ OCH Ha:

1)
2)
3)
4)

21.

Ha3bIBACTCA:

1)
2)
3)
4)

YIJI0OBYIO CKOPOCTB
YIII0BO€ YCKOPEHHE
JIMHEHHYIO CKOPOCTh
TaHI€HI[MAJIbHOE YCKOPEHUE

[IpomexxyTok BpemeHH, 3a KOTOpbId (a3za kosebaHus TojiydaeT mpupaiienue 207,

IEpUOAOM

4acTOTOU

aMILIUTYI0M
BPEMEHEM pEIaKCALU

22. Nnuna HenedopmupoBaHHOW HpykuHbl 16 cMm. Eciu k Hell moaBecuts rpys, AiIMHA
MPYKHAHBI B MMOJIOKEHWN PABHOBECHUS CTaHET paBHOM 25 cMm. HaliTm mepmoa ManbIX BEpTHUKAIBHBIX
KoJieO0aHU NOJTyYUBIIETOCS MPYKUHHOTO MAasTHUKA:

1)
2)
3)
4)

0,6 c
0,8 ¢
lc
2¢

23. MakcuMaipHO€E 3HaYEHME KOJIEOIIOIIEliCs BETNYNHBI HA3bIBAETCS:

1)
2)
3)
4)

IEPHOJIOM
hazoit
JacToOTOM
aMIUTUTYJI0N

24. Yucno xonebanumii 3a 2] cekyH | Ha3bIBAOT:

1)
2)
3)
4)

4acTOTOM

HavYaJIbHOM (pazoit
[MAKJINYECKON YacTOTOM
(hazoit

25. I'py3 mojasemieH Ha MpyxuHe. B monoxeHun paBHOBecus aedopmanusi HPYKUHBI
cocTaBisieT X = 2,5 cM. Ecin rpy3 cMECcTUTh M3 MOJIOKEHUSI PABHOBECHUS, OH HAUYMHAET COBEPILIATH
KoJiebaHus ¢ IePUOIOM:

1)
2)
3)
4)

26.

0,3c
0,4c
0,5c¢
0,6 c

KOJ'IC6aHI/I$I, Ha3bIBACMbIC 6I/ICHI/IHMI/I, BO3HHUKAIOT IIPpU CJIOXKCHUHU TapMOHUYCCKUX

KOJ]C6E[HI/II‘/JI, COBCPHIAIOIINXCA:

1)
2)
3)

B OAMHAKOBOM HaIIpaBJICHHUU C OJIMHAKOBOM 4aCTOTOH
B OJMHAKOBOM HaIIpaBJICHHUU C OJIM3KUMHM YaCTOTAMH
BO B3aWUMHO ICPICHAUKYIIAPHBIX HAIIPABJIICHUAX C OJIMHAKOBOM YaCTOTOM



4) BO B3aUMHO IEPIICHAUKYIISIPHBIX HAIIPaBJICHUSAX C Pa3HBIMH YaCTOTAMU

27. IlpuBeneHHas AnuHa (PU3MYECKOTO MAasATHUKA — 3TO JUIMHA TAaKOTO MAaTEMaTHYECKOTO
MasTHHUKA,

1) NEepUOJ| KOJEOaHUIl KOTOPOrO COBMAJAET C MEPUOJOM JAHHOTO (PU3HYECKOTrO
MasATHHKaA

2) aMIUTUTYAa KoJeOaHWi KOTOPOTO COBIAAAET C aMIUIUTYAOH TaHHOTO (U3UYECKOTO
MasATHHKaA

3) Macca KOTOPOTo COBMA/IAET ¢ MAaCCOM JAHHOTO (PU3NYECKOTO MASITHUKA

4) HayanbHas (a3za KOTOPOTO COBHANACT C HAdalbHOU (a30i JaHHOTO (HU3UYECKOTO
MasATHHKa

28. Koapdurment 3aryxanust — BeIMUnHa, 0OpaTHas

1) JaorapupMuUecKoMy JEeKPEMEHTY
2) BPEMEHHU peJaKcalnuu

3) COOCTBEHHO# YacToTe

4) JTOOPOTHOCTH

29. IlpyXMHHBIN MasTHUK COBEpILIAaeT CBOOOJHBIE 3aTyXarollMe KojeOaHus, €clii Ha HEro,
KpOME€ CHJIbI YIIPYTOCTH NPYKHHBI, IEUCTBYET CHJIA!

1) BBIHYK/JAfOIIast

2) COTPOTHUBIICHUS

3) BBIHYXK/JIAFOIAsl U COTIPOTUBIIEHUS

30. Ecnu pa3HOCTh MOTEHITMATIOB MEXKTy OOKIaJAKaMH KOHJIEHCATOpa YBEIUYHUTh B TPH pasa,
TO €ro JIEKTPOEMKOCTh!

1) YBEJIUYUTCS B TPH pasza

2) YMEHBIIIMTCS B TPH pas3a
3) HE U3MCHUTCS

4) YMCHBIIUTCS B JIEBATH Pa3

31. Ecmm 3aps, 3alaceHHbBIN B KOHACHCATOPEC YBCIIMYUTH B JIBa pas3a, TO €ro 3JICKTPOCMKOCTb:

1) YBEJIMYHUTCS B J[BA pasa

2) YMEHBIIUTCS B J[Ba pasa
3) HE M3MCHUTCS

4) YBEJIMYUTCS B YETBIPE pa3

32. Cuiia OCTOSTHHOTO TOKa B TPOBOJHUKE paBHA 2 A. Kakoii 3apsi MpoiAeT 1o NpoBOJHUKY
3a 10 c?

1)  02Kn
2) 2 Kn
3) 5 Kn
4) 20K

33. Yepes nonepevyHoe ceYeHUe MPOBOHUKA B TEYEHHE 2 ¢ MPOTEKAJ NOCTOSHHBINA TOK CHJION
6 A. Kakoii 3apsiz OblT 32 3TO BpeMsl IEPEHECEH Yepe3 MPOBOTHUK?

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

34. Yepes pe3ucTop B LIENH IOCTOSHHOTO TOKA 3a HEKOTOpoe Bpems npoTekaeT 3apan 300 K.
IIpu aTom B HeM Beiaensiercs 2700 [k Temnotsl. HanpspkeHne Ha pe3ucTope paBHO:
1) 4,5B



2) 9B
3 18B
4)  24B

35. B nenp NOCTOSIHHOTO TOKa BKJIKOYEH peocTaT conpotusieHreM 10 OM. 3a 20 MuHyT uepes
Hero mpouen aekrpuueckuit 3apsia 300 K. Kakoe koJMuecTBO TEIIOTHI BBIIETUIOCH 33 3TO BpeMs
B peocrate?

1) 375 Ox

2) 750 Ix

3) 1500 [Ix

4) 1750 JIx

36. dusnueckoit ocHOBOM nepBoro npasuia Kupxroda ssisiercs:
1) 3aKOH COXpaHEHHUs SHEPTUH

2) 3aKOH COXPaHEHUSI AIEKTPUIECKOTO 3apsia

3) 3akoH OMa I yJacTKa Ienu

4) 3akoH J[xoyns-Jlenna

37. CMbICIT 3aKOHA 3JIEKTPOMArHUTHOM MHIYKIIMM COCTOUT B TOM, YTO:

1) MOTOK 3apsDKEHHBIX YaCTHI] CO3J]a€T MarHUTHOE T0JIe

2) JIBa JIMHEWHBIX TPOBOJIHWKA, TO KOTOPHIM B OJIHOM HAMpaBJI€HUU TEUET TOK,
OTTAJIKUBAIOTCS

3) W3MEHEHNE BEJIMYMHBI MArHUTHOTO MOTOKA MPUBOJUT K BOSHUKHOBEHHUIO BHUXPEBOTO
AIEKTPUIECKOTO TIOJISI

4) ANEKTPUYECKH 3apsii MHAYIUPYET Ha MOBEPXHOCTHU MEeTalia 3apsii 00paTHOrO 3HaKa

38. B karymike, "HIYKTHBHOCTh KoTopoi 20 MI'H, ciiia Toka paBHOMEpPHO yObIBaeT oT 2 A 110
Hyns B TeueHue Bpemenu 0,01 ¢. JIC caMoOMHAYyKIIMK B KOHTYpE paBHa:

1B

2)2B

3)4B

4)8B

39. OTHOCHUTEIIHLHO CTallMOHAPHBIX JJICKTPUYCCKUX W MArHUTHBIX [OJIEH JIOKHBIM SIBIISETCS
YTBEPKJICHHE:

1) OJICKTPOCTATUYCCKOC IT0JIC HeﬁCTByeT KaK Ha HCIOJABWIXHBIC, TaK WU Ha ABMXXYHIUCCSA
3apsabl

2) MArdmTHOC I10JIC ﬂeﬁCTByeT TOJIBKO Ha ABMIKYIIHUECS SJICKTPUUCCKUC 3apA bl

3) HUPKYJIALIUA BCKTOpa HaIlIpsAKCHHOCTU QJICKTPOCTATHUYCCKOI'O T110JI BOOJIb
IMPOU3BOJIBHOI'O 3aMKHYTOT'O KOHTYpPa BCCTrAa paBHAa HYJIIO

4) HUPKYJIALUA BEKTOPA HAIPAKCHHOCTU MAIHUTHOIO IIOJIA BAOJIb IMPOHU3BOJIBHOTO

3aMKHYTOT'O KOHTYpa BCCT/Ja paBHA HYIIIO

40. Kax HY>KHO HU3MCHUTb CEMKOCTb KOHJACHCATOPAa B HACAILHOM KoJIeOaTeIbHOM KOHTYpC
paauoInpucMHHUKa, YTOOBI JAJINHA BOJIHBI, HA KOTOPYIO OH HACTPOCH, YBCIIMUNJIACH B 4 pa3a‘7

1) YMEHBILINTH B 4 pa3a
2) YMEHBIINTE B 16 pa3
3) YBEJIINYUTH B 4 pasza
4) yBeJIMUUTH B 16 pa3

41. MakcumanpHasi CHuJIa TOKa B KOJIEOATEIbHOM KOHTYpE paJMONpHUEMHUKA paBHa 24 MA.
IIpu 3TOM MakcUMaJbHBIN 3apsi KOHAEHCAaTOpa KOHTypa cocTtasisieT 6 HKi. Ha kakyro nnuHy BOJTHBI
HACTPOEH NPUEMHUK?

1)75m



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

42. MakcumanbHasi CHJIa TOKa B K0JIEOATEIHbHOM KOHTYpE paJuoNpUEeMHHKA paBHA 24 MA.
IIpu »TOM MakcuMaibHBIM 3apsa] KOHIEHcaTropa KoHTypa cocraBisger 6 HKn. Ha kakyro wacrory
HACTPOEH NPUEMHUK?

1) 0,04 MI'u

2) 0,25 MI'n

3) 0,64 MI'iy

4) 1,57 MI'n

43. Ilpu BKJIIOUEHUHU KaTyLIKW B LIENb MOCTOSIHHOT'O TOKa Mpu HampsbkeHuu 48 B cuia Toka
Oobuta paBHa 3 A. Ilpu BKIIOYEHMM TOM JK€ KaTYyIIKM B LI€Nb NEPEMEHHOTO TOKa JIEHCTBYIOLIEE
3HaueHue Cuibl Toka 3 A gocturHyro npu HampsbkeHuun 60 B. Yactora mepemennoro toka 50 I'm.
Yemy paBHO HHAYKTUBHOE COIPOTUBIICHUE KATYIIKH?

1) 12 Om
2) 16 Om
3) 20 Om
4) 26 oM

44. Kak W3MEHHTCS €MKOCTHOE CONPOTHBJIEHHE KOHACHCATOpA NPU YBEIWYEHUH YACTOTHI
IIEPEMEHHOTO TOKa B 4 pasza?

1) YBEITUYUTCS B 2 paza
2) YBEIUYUTCS B 4 pasa
3) YMEHBIIUTCSA B 4 pasza
4) YMEHBIIUTCS B 2 pa3a

45. HmeroTcsa JBa KOT€pEHTHBIX HMCTOYHWKA 3BYyKa. B Touke, OTCTOSIIEH OT MEPBOrO
WCTOYHMKAa Ha 2,3 M, a OT BTOporo Ha 2,4 M, 3ByK He ciubimeH. Ckopocte 3Byka 330 w/c.
MuHnumanbHas 4acToTa, MPU KOTOPOH 3TO BO3MOXKHO, paBHa!

1) 1650 Tq
2) 1250 Tu
3)  3350Tu
4)  2250Twq

46. Ha nupakiMOHHYIO PEIIETKY HOPMAIILHO MajaeT CBET ¢ JUIMHOW BOJHBI 0,5 MkM. Uemy
PaBEH MEPHOJI PELIETKH, €CIIM MAKCUMYM BTOPOTO MOPsIKa HabIroaaeTcs moa yriiom 30 rpaaycoB?

1) 2 MM

2) 4 MKM

3) 0,25 Mkm

4) 10 MM

47. Kpacnas rpanuna Qotosdpdexra s cepebpa paBHa 0,29 mxm. PaboTta BbIXona
3JIEKTPOHOB U3 cepedpa paBHa:

1) 2,33B
2) 3,39B
3) 4,3 5B
4) 5,33B

48. Kpacnas rpanuna Qotoaddexra st HekoToporo Merauia 275 HM. Yemy paBHO
MUHUMAaJIbHOE 3HaUeHUEe dHeprun (OTOHA, BhI3bIBatoIIero Gorodddexr?

1) 2,53B

2) 4,5 B



3) 6,5 3B
4)  855B

49. Ilotok poToHOB ¢ 3HEprueii 15 3B BrIOMBaeT u3 MeTaa (GOTOAIEKTPOHBI, MAKCUMaJIbHAS
KUHETHYECKasi SHEpPrus KOTOPHIX B 2 pa3a MeHblIe paboTel Bbixona. KakoBa MakcuMaibHas
KUHETHYECKasi SHEPTHsl 00pa30BaBIIUXCS (POTOIIEKTPOHOB?

1) 30 3B
2) 15 3B
3) 10 3B
4) 5B

50. Ecnu yacTuiibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HAMOOJIBIIIEH TTMHOM BOJIHEI e bpoiins
obnanaer:

1) anexktpoH

2) npoToH

3) anbda-yactuna

4) HeWTpOoH

51. Haittu nnuHy BOJHBI e Bpoins ais 3JIeKTpoHa, MPOIIEAIEro pa3HOCTh MOTEHIHAIOB

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

52. Umerotcs nBa pesuctopa. OAuH pE3UCTOp U3TOTOBJIEH U3 METAILJIA, IPYrod pe3ucTop — U3
MOJIYIPOBOAHUKOBOTO MaTepuaina. Kak u3MeHSTCS 3IeKTPUUECKHE COMTPOTUBIECHUS ATUX PE3UCTOPOB
MpU HarpeBaHuu?

1) COTPOTHBIICHUS PE3UCTOPOB HE U3MEHSTCS

2) COTPOTHBIIEHUE METAJIIa YBEJIIMYUTCS, CONPOTUBIIEHNE OTYITPOBOTHUKA YMEHBIITUTCS
3) COMPOTHBIICHUE METAJIA YMEHBIIUTCS, COMIPOTUBIICHHUE MOJIYIIPOBOIHUKA YBEIUYUTCS
4) COMPOTHBIICHUS 000X PE3UCTOPOB YBEINYATCS

Oo01ee pacnpenesnenue 0aJJ10B TEKYIIEro KOHTPOJIA M0 BUIAM Y4eOHbIX padoT 1JIsl CTYJ1eHTOB

PeiituHr-KOHTpOJIB 1 BOITPOCHI, TECTOBBIC 3a/IaHUS no 10 6amnos
PeitTuHT-KOHTPOJIH 2 BOITPOCHI, TECTOBBIC 3a/IaHUSI no 10 6amnos
PeiituHr-KOHTpOJIB 3 BOITPOCHI, TECTOBBIC 3a/IaHUSI o 15 6amnos

Ilocemenue 3anaTui
0 5 OayuioB

CTYJIEHTOM
JlomoTHUTEILHEIE OaJlIbI

0 5 6aoB
(6oHyCHBI)
Brinmonnenue cemectpoBoro
IJIaHa CaMOCTOSITEIIbHON 1o 15 damnos

paboTHI




2. IlpomexyTOYHAs aTTECTAIUSA 110 AUCHUIINHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLEHKOM.
Ilepeuens MpakTHYECKHUX 327124 / 3aIaHUI K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOoMH (Mpu
HAJTHYHH)

1) Kamenb, OpomieHHBI TOPH30HTANBHO, yHal Ha 3emitto uepe3 0,5 ¢ Ha paccTostHMM 5 M 110
TFOpU30HTAIM OT MecTa OpocaHus. He yunTeiBas conmpoTHUBIIEHUS BO3yXa, ONPEAEIUTh: a) C KaKoh
BBICOTHI OpolleH KaMeHb? 0) yemMy paBHA HayajbHasi CKOPOCTb KaMHsI? B) C KaKOH CKOpPOCTBHIO
KaMEHb yHaJl Ha 3eMJII0? T') KaKOH yroJl COCTaBJIIET TPAEKTOPHs KaMHSI C TOPU30HTOM B TOUKE €ro
MaJeHUs Ha 3eMJTI0?

2) YacroTa BpalleHHUs KoJieca pU paBHO3aMEIJICHHOM JBIKEHUH 3a t=1 MUH yMEHBIINJIAch
ot 300 mo 180 o6/muH. OnpenenuTs: a) yriioBoe YCKOpEeHHUe Kojeca; 0) YHCIo TOJHBIX 000pOTOB,
C/I€TIaHHBIX KOJIECOM 3a 3TO BpeMsl.

3) Komeco, Bpamasick paBHOYCKOPEHHO, JIOCTHIJIO yrioBoil ckopoctu 20 pan/c uepes 10
000pOTOB MocIie Havaja BpauieHus. Halitu yrioBoe yckopeHue koseca.

4) BeHTunsaTOp Bpamaercs co CKOpOCTbIO, cooTBeTcTBYMomENH yactote 900 06/muH. Ilocne
BBIKJIIOYEHHS] BEHTWISATOP, BpAalllasCh pPaBHO3AMEMJIEHHO, CJAEJall /0 OCTaHOBKHM 75 000pOTOB.
CKOJIBKO BPEeMEHH TPOIIIO ¢ MOMEHTA BHIKJIFOYSHHS BEHTHIISTOPA JI0 TIOJTHOM €r0 OCTaHOBKH?

5) K nutu noasemiex rpys maccoid 500 r. Onpenenuts Cuily HaTSDKEHUS HUTH, €CIIM HUTH C
Ipy30M: a) MOJHHMMAaTh C YCKOpEHHEM 2 MeTpa Ha CeKyHAy B KBajpare; 0) OmycKaTb C TEM XKe
YCKOPEHUEM.

MeToauyeckne MaTepUAaJibl, XapaKTepu3y0IHe NPoueaAypbl OLeHUBAHUSA

Ha ocHoBe TMTOBBIX 3afaHWii TpernojaBateneM (HOPMHUPYIOTCS KOHTPOJIBHBIC 33aMaHUs JUIS
CTYJIGHTOB: TeopeThueckuii Bompoc (6mok 1), 5 3amanmii B TectroBoil dopme (O65ok 2) W 3amaya,
TpeOyromasi pa3BepHyToro pemenus (06mok 3). Pe3ynbTaToMm BBITIOJIHEHHS 3aaHUS SIBIISCTCS
MPOICHT TPaBWIBHBIX OTBETOB. C y4eTOM WHAMBUAYaJIBHOTO CEMECTPOBOTO PEWTHHTra CTYICHTA
(bopmupyercs 5K3aMEeHAIIMOHHAS OI[CHKA.

MaxkcumanbHasi cymma 0aioB, Habupaemas CTyIeHTOM 1o aucuuiuinHe pasHa 100.

Onenka | OneHka mo 1kajie O6ocHoBanue Ypoesenw

B cghopmuposannocmu
Oayrax KOMHemeHuuil
bonee | «OTiamyHO» Copnepxanue Kypca 0CBOEHO Buvicokuit ypoeens
80 MOJTHOCTHI0, 6€3 mpoOesoB,

HE0OX0IUMBIC ITPAKTUUECCKUE HABBIKU
pabOThI ¢ OCBOCHHBIM MaTEPHAJIOM
chopMHpOBaHbI, BCE
IPEYCMOTPEHHBIC ITPOTPAMMOi
oOyueHus: yueOHbIE 3aJaHHs
BBINIOJIHEHBI, KAU€CTBO UX
BBITIOJIHEHHS OI[CHEHO YHCJIOM
0ayIoB, OJIM3KUM K MAKCUMAaIbHOMY

66-80 | «Xoporo» CopepxaHue Kypca OCBOCHO Ilpoosunymuiii
MOJIHOCTHI0, O€3 TPOoOenoB, ypoeens
HEKOTOPBIE MPAKTHUECKHE HABBIKH
paboThI C OCBOCHHBIM MaTEpUAIIOM
copMUpOBaHBI HEIOCTATOYHO, BCE
IPeyCMOTPEHHBIE TPOTPAMMON
oOydeHMsI yueOHbIC 3a/IaHUs
BBITIOJTHEHBI, KAYECTBO BBIMTOJIHEHUS
HH OJTHOTO M3 HUX HE OI[CHEHO




MUHUMAJIBHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIC BUBI 3aJaHUI
BBITIOJTHEHBI C OTHOKaAMH

50-65 | «YnoBnerBopurensHo» | ConeprkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTUYHO, HO MPOOEITBl HE HOCST
CYIIECTBEHHOTO XapaKTepa,
HE00XO0IMMBIE TIPAKTUIECKNE HABBIKA
paboThl C OCBOEHHBIM MaTEpPHUAJIOM B
OCHOBHOM C()OPMHPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
IpoTrpaMMoil 00yueHHs yaeOHbIX
3aJJaHA BBITTOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33JJaHUN, BO3MOYKHO,
COJIepKaT OIUOKH

Menee | «HeynosnerBopurenbHo» | ConepxaHue Kypca HE OCBOEHO, Komnemenyuu ne
50 HE0OX0IMMBbIE TPAKTUUECKHUE HABBIKU | cghopmuposanvl
paboTel He cHOPMUPOBAHBI,
BBITIOJTHEHHbIE YUeOHBIE 3a/1aHUs
coJiepKaT rpyoObie OMMOKI

3. 3aganus B TeCTOBOM (popMe MO AMCHUIIMHE
[Ipumeps! 3ananuii:
[Ipumeps! 3agannii B TECTOBOM (opMe 711 KOHTPOJIS OCTaTOUHbIX 3HAHUM:
1. Tenmo GpomreHo co ckopocThio 10 M/c oA yriiomM TpHUILIATh T'PaaycoB K TOpu3oHTy. He
YUHTBIBasi CONPOTHUBIICHUS BO3yXa, ONPENEIUTh BEIMYMHY CKOPOCTH Teia yepes 0,5 ¢ mocie Havana
nBrokeHMs. [IpUHATE g paBHBIM IECATH METPaM Ha CEKYHJy B KBaJpare:

) 5

-) 8,65

-) 17,3

-) 1,73

2. KoaddunueHnt 3aTyxaHust — BeJIUIrHa, 00OpaTHas
-) JOTapu(PMHUECKOMY JEKPEMEHTY 3aTyXaHUs
-) BPEMEHU pellaKkcaIiuu

-) COOCTBEHHOM YacToTe KOJIeOaHUI

-) J0OPOTHOCTH

3. Hcrounuk wusznydaer cBer ¢ yactrorod 6-1014 T'm. KakoBa 1uHa BOJIHBI CBeTa,
M3ITy4aeMOTO BTOPHIM HMCTOYHHUKOM, €CJIM CBET OT JTUX HCTOYHHKOB TIO3BOJISIET HAOIIOJATh
YCTOHYMBYIO HUHTEPPEPEHIINOHHYIO KapTHUHY?

-) 5 MKM

-) 5000 aMm

-) 180 Hm

-) 500 am

4. Ha ropu3oHTalbHBIX pEIbCax, PAaCHOJIOKEHHBIX B BEPTUKAIbHOM MAarHUTHOM IIOJIE C
unaykuuen 10 mTn, ckonp3uT npoBoaHUK AuHOM 50 cM ¢ moctossHHON ckopocThio 10 m/c. KoHiibl
penbcoB 3aMKHYTHI Ha compoTtuBieHne 30 Owm. Ompenenutre KOJMYECTBO TemIoTel (B MJIx),
BBIZICTTUBIIIEECS B COMPOTUBIICHNUH 3a 6 ¢. CONPOTHUBICHUEM pelbca U MPOBOJIHUKA MPEHEOPEUb.

5. YacToTa 3aTyXaromux 3JIEeKTPOMArHUTHBIX KOJeOaHUW B KOHTYpe ¢ JOOPOTHOCThIO Q =
2500 paBHa 550 kI'm. OmpenenuTh BpeMms (B MC), 32 KOTOpO€ aMIUIUTYZAA CUJIBI TOKAa B KOHType
YMEHBIIUTCS B 4 pasa.

6. Mertannuyeckylo IJIAaCTUHKY o00my4yaror cBetom ¢ uyactoroi 1,80J1015 Tu. Ilpum
YBEJIMYEHUH YaCTOTHI MAJJAOIIEro Ha IJIACTUHKY CBETa B 3 pasa 3aJepKUBAIOIICe HANPsHKEHUE TS
doToToKa yBenmmuuBaercs B 4 paza. Ompenenurte (B HM) JUTHHY BOJIHBI JJIs KPacHOW TPaHUIIBI
doTorddekra.



[TonHbIi IEpedeHb TECTOBBIX 33JaHUI C YKa3aHUEM MPaBHIILHBIX OTBETOB, pa3MelleH B OaHKe
BOIIPOCOB Ha  WHPOPMAIMOHHO-00PA30BATEIHLHOM rnoprane WHCTUTYTa 110 CCBIIIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856&cat=28157%2C90968&recurse=1&sho
whidden=1&qbshowtext=0

OI.[CHKa paCC‘-H/ITbIBaeTCSI KakK HpOL[eHT HpaBI/IJIBHO BBIITIOJIHCHHBIX TCCTOBBIX 3aIIaHPII>i N3 uUx
o01ero yucia.
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