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AHHOTAIMA
paboueit mporpammbl yueOHoU gucuumuinabl b1.0.08 «Duszuka
JUIsl TOATOTOBKM OakanaBpa mo HampasieHuto 23.03.03 «Dkcmnyatamus
TPAHCIIOPTHO-TEXHOJIOTUUECKUX MAIIUH U KOMIUIEKCOB U Y4€OHOTO TUIaHa
HAIPaBICHHOCTH « ABTOMOOUIIBLHBIN CEPBUCH.

eans ocBOeHUS TUCHMILINHBI:

U3yYeHUE OCHOBHBIX (PU3MYECKUX SABJICHHWH, TMOHATUNA, 3aKOHOB M TEOpHUH
KJIACCUYECKOM M COBpPEMEHHOM (DU3UKHM, OBJIAJICHUE METOoJaMu (PU3MUecKoro
UccleoBaHus; (popMupoBaHUe HayajdbHOW 0a3bl 3HAHWI, YMEHUNW W HABBIKOB JUIS
OCBOCHHSI KOMIIETEHLIIMM CHOCOOHOCTH TMPUMEHSATh €CTECTBEHHOHAYYHbIE U
oOLIEeMHKEHEPHbIE 3HAHUS, METO/[bl MATEMATUYECKOTO aHAIU3a U MOJIETTUPOBAHMS B
npodeccuoHaIbHOU IeITeNbHOCTH; (POPMHUPOBAHUE B Mpolecce 00y4eHHs] HABBIKOB
UCITOJIb30BAHUS OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAyK IS PEMICHUS CTaHAAPTHBIX
3a/lady B 00JacTH JKCIUTyaTalldd TPAHCHOPTHBIX M TPAHCIOPTHO-TEXHOJIOTHYECKUX
MAaIlH, U3MEPUTEIHHOW M BBIYMCIUTENBHON TEXHUKHU, B TOM 4YHCIE IM(PPOBBIX
npuOopoB, UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM B cdepe cBoei
npodeccuoHaIbHOM 1eITeTbHOCTH.

MecTo TUCUMILUIMHBI B Y4eOHOM IUIaHe: JUCIUIIMHA BKJIIOUEHAa B 0A30BYIO YacTh
y4eOHOro IlaHa TI0 HampaBieHuio mnoArotoBku 23.03.03  «DxcruryaTarus
TPAHCTIOPTHO-TEXHOJOTMYECKUX MAIIUH U KOMIUIEKCOB M Y4eOHOro IuiaHa»
HAIPaBICHHOCTH « ABTOMOOMIIBHBINA CEPBUCY.

TpﬁﬁOBaHI/Iﬂ K pe3yjbTaTaM OCBOCHHA JHUCHMILIMHBI: B PE3YJIbTATC OCBOCHUSA

TUCIHMILTUHBL  (popMHpYIOTCS CIICTYFOIIINE KOMIECTCHIIMA  (MHIUKATOPBI
chopmupoBanHocTu kommereHmnun): OTIK-1 (OIIK-1.1, OIIK-1.2).

KpaTtkoe coaep:kanue THCHUIJIMHBI: MEXaHUKA MaTepUaIbHON TOYKH M TBEPIOTO
TEJa, DJIEMEHTHl MEXaHWUKM CIUIONIHBIX Cpefl, KOJeOaHHs W BOJHBI, MOJEKYJSIPHO-
KUHETUYECKasi TEOpHus, TEPMOAMHAMUKA, DIIEKTPOCTATHKA, TIOCTOSIHHBIM TOK,
MarHuTHOE TI0JIe, TEOpPHsSl DSIIEKTPOMArHUTHOTO TOJIs, BOJIHOBbIE W KBAHTOBBIE
CBOICTBA CBETa, CTPOECHUE aTOMa, SJIEMEHTHI KBAHTOBOW MEXaHUKH, siAepHas (PU3UKA.

OO01mast Tpy10eMKOCTh JUCHHUIUIMHBI: 288 yacoB / 8 3a4. ej1.

IIpoMe:RyTOUHBIN KOHTPOJIb: 2 CEMECTP — 3a4ET, 3 CEMECTP — IK3aMEH.



1. Ileab ocBOeHHUS JUCHUILIMHBbI

I{enbr0 OCBOCHUS NUCLUIUIMHBI SIBIISCTCS

U3YYEHUE OCHOBHBIX (PU3MYECKUX SBJICHUH, TMOHATUHA, 3aKOHOB U TEOpUid
KJIACCUYECKOM M COBpPEMEHHOM (DM3UKH, OBJIaJICHHE METoJaMu (U3UIECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWN, YMEHUM W HABBIKOB JJIs
OCBOCHHS KOMIIETEHUMH CHOCOOHOCTH TPUMEHATh €CTECTBEHHOHAYYHBIE U
OOLIEMHKEHEPHbIE 3HAHUS, METOJbl MATEMATUYECKOTO aHAIM3a U MOJIETUPOBAHMS B
npo(ecCUOHaIbHOMN AeSITeNIbHOCTH; (HOPMUpPOBAaHUE B Mpolecce 00y4eHHsI HABBIKOB
VICIIOJIb30BAHUS OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAYK IS PELICHUs CTaHAaPTHBIX
3alay B 00JacTH JKCIUTyaTalldd TPAHCHOPTHBIX M TPAHCIOPTHO-TEXHOJIOTHYECKUX
MAallH, U3MEPUTEIbHOW M BBIYMCIUTENBbHON TEXHUKHU, B TOM 4YHCIE IUPPOBBIX
npuOopoB, HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrHM B cdepe cBoel
npodeccuoHaIbHOU 1eATETbHOCTH.

2. MecTO TMCHHUIJIMHBI B Y4e0HOM Mpolecce

JucnunauHa «®dusuka» oTHOCUTCS K 0a30Boit yacth bioka 1 «/IuCIUIIHHBI
(Monmymnm)» ydyeOHoro 1iaHa. JucuummmHa «Pu3ukay peann3yeTcsi B COOTBETCTBUU C
tpeboBanusamu DPI'OC BO, OIIOII BO u VYuyebHoro miaHa Mo HarpaBiIeHUIO
23.03.03 «OkcrryaTaluusi TPAaHCIIOPTHO-TEXHOJIOTUYECKUX MAIluH U KOMILUIEKCOB U
y4eOHOT0 TUIaHay HAMPaBIEHHOCTH «ABTOMOOUIILHBIN CEPBUCY.

JMucuumnHa «®Pu3uKay SABISIETCS OCHOBOMOJIATAOIIEH 11  W3y4YEHUs
cienyromux — aucuuiuinH:  «Teopernueckas — mexaHuka»,  «CompoTHBIEHUE
maTepuanoBy», «Termnorexnuka», «OOmas >IEKTPOTEXHUKA U  AJIEKTPOHUKA,
«MatepuanoBeeHHE», « DIEKTPOHUKA.

OcoOEHHOCTBIO  NHUCIMIUIMHBI ~ SIBIISIETCA €€ 0a30BbIM  Xapakrep Jis
TEXHUYECKUX U €CTECTBEHHO-HAYUYHBIX TUCIUIUINH.

PaGouas mnporpamma aucturuinabl «®u3nMKa» IS WHBAIHIOB M JIMI[ C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBSl pa3pabaThiBaeTCs WHIWBUIYAIBHO C
y4€TOM  OCOOEHHOCTeH  TNCUXO(DU3UYECKOTO  Pa3BUTHs,  WHAUBUAYaTbHBIX
BO3MOXHOCTEH U COCTOSTHHSI 3JJOPOBbS TAKMX 00YJaIONTUXCS.

3. IlepeyeHb IUIAHMPYEMbIX Pe3yJIbTATOB 00yUEeHHS MO AUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJibTaTaAaMHI OCBOCHUS 00pa30BaTe/IbHOM
NPOrpaMmbl

OO6pa3oBarenbHBIC PE3YAbTATBl OCBOCHUS JHUCIMIUIMHBI  00YyYarOIIMMCH,
npejicTaBiIeHbl B Tabuie 1.

4. CTpyKTYypa u cofep:KaHue TUCIUILIHHBI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILIMHBI 110 BUIaM padoT
10 ceMecTpam
O6uass Tpyao€MKOCTh JUCLHMIUIMHBI cOCTaBiseT 8§ 3au.ed. (288 waca), ux
pacripejiesieHue 1o BujaM paboT ceMecTpaM MpeCTaBICHO B Ta0auie 2.



Tabnuma 1
TpeOoBaHus K pe3yJibTaTaM OCBOCHHS Y4€OHOM TMCIUIIMHBI

No Kon Coneparue B pesynbrate n3ydeHus: yaeOHON AUCIUILINHBI O0YIaONIHECs TOJDKHBI:
_ | KoMIeTe P . Nuankatopbl KOMIETEHIHIA
/o — KOMITIETEHIUH (1IN €€ 4acTh) 3HaTh yMEThb BIIAJIETh
1. | OIIK-1 |CnocobeH npuMeHSTh OIIK-1.1. JleMoHCTpUpYET 3HAHUE OCHOBHBIE 3aKOHBI AQHaJIM3UPOBATh U METOJUKOH peICHUs

€CTECTBEHHOHAYUYHBIE U OCHOBHBIX 3aKOHOB MaTEeMaTUYECKUX |ECTECTBEHHOHAYYHBIX |IPUMEHSTH (PU3UKO- | IPOCTEHIINX

OOLIEMH)KEHEPHBbIE 3HAHUS, |U €CTECTBEHHBIX HAayK, HEOOXOAUMBIX | TUCIUIUINH, METOJbl | TEXHUYECKYIO ¢buznyeckux 3aaad

METO/Ibl MATEMAaTUYECKOTO | Ul pELIEHUs TUIIOBBIX 3a/1a4 MaTeMaTHYECKOTO nH(pOpPMaLIUIO B

aHaJIM3a ¥ MOJICJIMPOBAHUS B | IPO(PECCUOHANBHON NEATEIbHOCTH;  |aHAIN3a U npo(ecCUOHAILHON

po(hecCHOHAILHON MOJIEJIMPOBAHUS JIEATEIbHOCTH

NEeATEIIBHOCTH OIIK-1.2. Vcnonb3yeT 3HaHUS NPUHLIMI PabOThI I10JIb30BaThCs METOJUKOH peIIeHUs
OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX | HM3MEPUTEIbHBIX WU3MEPUTEIIBHBIMU (U3UKO-TEXHUYECKUX

1 €CTCCTBCHHBIX HAYK JJId PECIICHUA

npuOoOpoB, B TOM

npubopamu, B TOM

3a/1a4 B

CTaHJApTHBIX 3a/1a4 B 001acTu ymclie NuppoBbIX; yucie HuppoBbIMU npodeccroHaibHON
9KCIUTyaTallMy TPAHCHOPTHBIX U METO/IbI (MH)XEHEepHBIT 00J1acTH, B TOM YHUCIIE
TPAHCTIOPTHO-TEXHOJIOTUYECKUX TEOPETUYECKOTO U KaJIbKYJISATOD, C TIOMOUIbIO
MalIuH. 9KCIIEPUMEHTAJILHOTO | MYJIBTUMETD, U(POBBIX YCTPOICTB
HCCIIeIOBaHUSA NPU AIEKTPOHHBIN (MHXEHEPHBIN
pEIIeHNH TUIIOBBIX HITAHTEHIIUPKYIb U KaJIbKYIATOD,
3a1a4 T.IL.) MYJIBTUMETD,
poeCCUOHATBHOU AJIEKTPOHHBIN
JEeSITeIbHOCTH HITAHTEHIIUPKYIb U

T.11.)




TabOnura 2

PacnpenesieHne TPy10€MKOCTH IMCIUILUIMHBI 110 BUIaM padoT Mo ceMecTpam

TpyroéMkocTh
Bua yueOHo# padoThl yac. B T.4. 10 ceMecTpam
Beero/* Nel No2 Ne3
Oo0masi TpyA0€MKOCTb JUCIUILIMHBI 10 YYEOHOMY 288/0 36 108 144
TUTaHY
1. KonrakTHas pa6ora: 22,65 2 8,25 12,4
AyauTopHas padora 22,65 2 8,25 12,4
8 MOM Hucine:
snexyuu (J1) 6 - 2 4
npaxkmuyeckue 3auamus (I113) 8 - 4 4
nabopamopnvle pabomuwi (JIP) 6 - 2 4
KOHMAKmMHas paboma Ha npomMedHCymouHoM KOHmMpoJie
(KPA) 0,65 - 0,25 0,4
2. Camoctositesannasi paéora (CPC) 265,35 34 99,75 131,6
KOHMPObHAsL paboma 20 - 10 10
camocmosmenvbHoe UzyueHue pazoenos,
Camono02omoska (npopabomka u noemopeHue
JIEKYUOHHO20 MAMEPUANA U MAMePUald yY4eOHUKos u 232,75 34 85,75 113
VUEOHBIX NOCOOULL, NOO2OMOBKA K 1AO0PAMOPHBIM U
NPAKMUYECKUM 3AHAMUIM, KOJIOKGUYMAM U m.0.)
Iloozomoeka Kk s3K3ameHny (KOHmpob) 12,6 - 4 8,6
Bun npomMexyTo4HOro KOHTPOJIS: - 3ayer | OK3aMeH
* B TOM YHCIIe TTPAKTUYECKast MOJrOTOBKA (CM. yUeOHBIH TIJ1aH).
4.2 CogepkaHue TUCHUIIIMHBI
Tabmuma 3
TemaTnuecknil MUIaH y4e0OHOM JUCHUIINHbBI
AynutopHasa padora Bueayauro
HauMeHoBanue pasuen?B U TeM Beero T 3/ g JII;’ [IKP pﬂ);m
AUCHMIUINH (YKPYITHEHHO) paGora CP
Paznen 1 «Pusnueckre OCHOBEI 36 2 i i i 34
MEXaHUKH
Bcero 3a 1 cemecTp 36 2 - - - 34
Pazgen 1 «Pusnueckre OCHOBEI 135 0,5 2 1 i 10
MEXaHUKI
Pasznen 2 «Konebauusa v BOJIHBD) 20,5 0,5 - - - 20
Paznen 3 «MomnekynspHas pusnka u 33,0 0,5 2 0.5 i 30
TEPMOIMHAMHUKA
Paznen 4 «DnekTpuuecTBoy» 40,75 0,5 - 0,5 - 39,75
KonraktHas pabota Ha
npomexxyrouHoM KoHTpoJie (KPA) 0,25 ) ) ) 0.25 )
Bcero 3a 2 cemecTp 108 2 4 2 0,25 99,75
Pasnen 5 «Maruetusmy» 38 1 1 1 - 35
Pasnen 6 «Ontukay 38 1 1 1 - 35
Paznen 7 «KBanToBas gusuka» 34,6 1 1 1 - 31,6
Paznen 8 «Snepnast pusuka» 33 1 1 1 - 30
KonraktHas pabota Ha 04 i i i i
npoMexyrounoM koHTpouie (KPA) '
Bcero 3a 3 cemecTp 144 4 4 4 0,4 131,6
HToro no AucuniinHe 288 8 8 6 0,65 265,35




Pazgen 1 «duznvyecknue OCHOBbI MEXAHUKW))
Tema 1 «Kunemaruka»
[pemqver ¢uzrku. Metoasl Gu3MIecKoro McciaenoBaHus. Ponb (U3NKK B Pa3BUTHU TEXHUKU W BIHSHUC
TEXHUKU Ha pasBuTve (DBuKH. MexaHndecKoe JBIDKCHHE Kak IMpoCTedInast jopma IBIKCHUSI MaTCpHHL.
Knaccrueckast mexanuka. [IpocTpaHCTBO M BpeMsi B KJIACCUUECKOM MeXaHUKe. DU3MYECKUE MOJIEIH.
Kunemaruueckoe ommcanve IBkeHHs TOYKH. CKOPOCTh M YCKOPEHHE TPU KPUBOJIMHEHHOM JBHKCHHM.
HopmansHoe n kacarenbHOE (TaHreHIMATbHOE) YCKOpeHuUsl. J[BIDKEHHE TOUYKH 10 OKPYKHOCTH. BekTopsr
YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOpeHHs. CBsi3b JIMHEHHBIX CKOPOCTEH M YCKOPEHHH C YITIOBBIMU
CKOPOCTSIMU M YCKOPEHUSIMH.
Tema 2 «/Ilunamuka»
Junamuka. Mexannueckas cucrema. Cina. Macca u umimyise. CoBpeMeHHast TpakToBKa 3akoHOB HbroToHa.
Cunbl B MexaHuke. VIMITylIbC CHCTEMbI MaTepUAIbHBIX TOYEK. 3aKOH COXpaHEeHHs UMITyibca. O00O0IeHHas
¢dopmympoBka |l 3akona Herotona. 3akoH BcemupHoro tsroTeHus. LleHTp macc MexaHMYecKou
CUCTEMBI, 3aKOH JIBIKEHU LIEHTpa Macc. J[BH>KEHHE Tell ¢ IEPEMEHHOM MacCOM.
Tema 3 «DHeprus»
OHeprusi Kak yHHMBEpCalIbHAs Mepa pa3iWuHbIX (OpM JBIDKEHMS WU B3auMoJeicTBUs. PaboTa cHIbL
KoHcepBaTBHBIE M HEKOHCEpBATHBHBIE CHIIBI. MoOmHOCTh. KuHernueckass sHEprusi MeXaHM4eCKOU
cuctembl. [loTeHnmanbpHast sHeprust. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE. Y Iapbl.
Tema 4 «/[MHaAMUKa BpaIlaT€IbHOTO ABUKEHUS»
Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIlaTeIbHOTO JBM)KEHMSI TBEpAOTo Tena. KuHeTndeckas sHEprusi BpallaioIErocss W KaTsSIIerocs
TBepAoro Tena. PaboTa npy BpalareIbHOM JIBIDKEHUH.
Tema 5 «MoMeHT umMnyJibca
MOMEHT UMITyJIbCa MaTE€PUATbHOM TOYKH, MEXAaHHUYECKOW CHCTEMBbI U Tejla. 3aKOH COXpPAaHECHUS
MOMeHTa umnyibca. OCHOBHOE ypaBHEHHE AWHAMUKH BpAIIaTeIbHOIO JBH)KEHHUS TBEPIOTO Tesia B
0000IIIEHHOM BUIIE.
Tema 6 «Jlepopmarus TBEpAOTO TEa»
Hedbopmarus B TBepaom tene. 3akoH ['yka. Koaddumuent [lyaccona. luarpamMmma pacTsikeHusI.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oBy
I'uapocratnka Heckumaemort >kuakocTH. [laBmeHume cromda skumkoctd. Cuma ApxuMena.  YcCloBus
wiaBanus Tell. CTalMoOHApHOE TEYEHHE WICATbHOM JKUAKOCTU. YpaBHEHHE HEPa3pbIBHOCTH.
VpaBuenue bepuymnu. Bsskocte skuakoctd. Pexxumbl Tewenuws. Yucno PeitHonbaca.  Metossl
oTpeieNieHus BA3KOCTH.

Pasnen 2 «KonebaHus U BOJTHBI
Tema 1 «"apMoHHUYECKHE KOJICOAHU
Knaccudukanus xonebanuii. YpaBHEHHE rapMOHHYECKHX KoJjieOaHuN. MexaHnueckue KoJjaeOaHwus.
Oueprus konebanuil. [luddepeHumanmsHoe ypaBHEHHE TapMOHMYECKUX KojeOaHwil. MasTHUKU.
CBoOoHbIe 3aTyxatolue Konebanus. BeiHykaenHbie konebanus. Pesonanc.
Tema 2 «BoaHb»
BonnoBoe nBuxenwue. [Inockas rapmonuueckasi BosiHa. J[JlMHA BOJIHBI, BOJHOBOE YHMCIO, (ha3oBas
CKOPOCTh. YpaBHEHHUE BOJHBIL.

Pa3nen 3 «MonekymnspHas GpuU3MKa U TEPMOTUHAMUKAY
Tema 1 «MonekynspHO-KMHETUUYECKAS TEOPUS»
CrartucTuaecknii 1 TepMOI[I/IHaMI/ILIeCKI/Iﬁ MCTOAbI HCCICOOBAHMAA. OcHoBHOE YpaBHCHUC MOJICKYIIAPHO-
KHHETHYECKOM TECOpUN HIACAIBHBIX T'da30B. TeMnepaTypHaﬁ nIKajia HGHBCI/IH n KenpBuHa. Cpezu{;m
KUHCTHYCCKAA SHEPIrusd MOJICKYIL. MOJ'ICKYJ'ISIPHO'KI/IHCTI/I‘IGCKOG TOJIKOBAaHHE a0COIIOTHOM TEMIICPATYPEIL.
PaCHpeI[CJ'ICHI/IC MakcBeniaa MOJICKYJI HJCAaJIbHOTO Ta3a. PaCHpCI[CJ'ICHI/Ie BOJ'IBI_IMaHa u
6apometpuyeckas popmyra. CpeaHee YUCIIO CTOJIKHOBEHUH 1 CpeiHAs AJTMHA CBOOOIHOTO Mpobera.
Tema 2 «TepmoauHamMuka
TepMO,Z[I/IHaMI/IqCCKI/IC apamMcCTphbl. TepMOI[I/IHaMI/I‘-ICCKOC paBHOBECHUC W TIpOLECC. ypaBHCHI/Ie
COCTOAHUA HACAJIBHOI'O rasa. I/I3OHpOI_IeCCBI. HepBoe Ha4yaJl0 TCPMOIAWMHAMHKHU. Pabora raza.
TemnooOMeH, KOIMYECTBO TeMIOTh. BHYTpeHHSs sHeprust uaeaabHoro rasa. Yucno creneHeil cBOOOIBI.
HpI/IMeHCHI/IC nepBoro Havdajla TCPMOAWMHAMUKH K HU30IMpOLECCaM. AIH/Ia6aT'I-[BII>'I rponecc.
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TermmoemkocTb. YpaBHenue Maiiepa. Koaddmment Ilyaccona. [Tomutponnsiii mporecc. [IMKIbL
Tepmuueckuit KI1/] upxna. TennoBble qpuraresnu, Xoaoauibabie MamHbl. Teopema Kapno. LHukn Kapro u
ero KILa Bropoe Hadamo tepmomuHamuku. OOpartiMble W HEOOpPATUMBIC MPOILECCHL. JHTPOITHSL
HepagsenctBo Knaysuyca. OrmnpezeneHue SHTPOITMHM PaBHOBECHOM CHUCTEMBI Yepe3 TEPMOJAUHAMUYECKYIO
BEpOATHOCTH  Makpocucrembl. Teopema Hepucra-Ilmanka. Cuabl ¥ NOTEHIMAIbHAT — SHEPTHS
MEKMOJIEKYJSIPDHOTO  B3aUMOJCHCTBHA. YpaBHeHue Ban-nep-Baanbca. M3orepmel Ban-nep-Baansca un
OKCIICPUMCHTAJIbHBIC U30TCPMBIL.

Tema 3 «SIBieHUs mepeHoca»

SAsnenue nepenoca. uddysus, TermionpoBoHOCTh, BHYTPEHHEE TPEHUE.

Paspnen 4 «OnekrpuuecTBo»
Tema 1 «OCHOBBI AIEKTPOCTATUKI
DNEeKTpUYECKUe 3apsa/ibl. 3aKOH COXpaHEeHUs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEeKTPOCTaTUUECKOE T0JIE, €r0 XapaKTEePUCTUKU. DKBUIOTEHIMAIBbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUM  DJIEKTpOoCcTaThdeckoro mons. [lpuHmmn cynepnosunmu  noisieid.  [lotok  BekTopa
HaIpsDKEHHOCTH 3JieKTpoctaTtudeckoro mois. Teopema [aycca (ans Bakyyma). IloTeHumanbHbIN
Xapakrep aneKkTpoctatuueckoro noss. Ilonstue nmorennuana. Pacuer pa®oTsl npu nepemerieHun
3apsa B ANeKTpocTtathyeckoMm moje. llupkynsuus BekTopa E 3JIEKTPOCTaTUYECKOTO TOJIS.
Omnpenenenrne pa3HOCTH TMOTEHUHUAIOB B 3JEKTpOCTaTH4YeCKOM Mosie. CBs3b HANpsSKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.
Tema 2 «IIpoBOIHHUKH B 2JIEKTPUYECKOM IOJIEN
[IpOBOJHUKH B DJIEKTPOCTATHYECKOM Tojle. PaBHOBecHMe 3aps0B B IPOBOJHUKE. EMKOCTb
MPOBOJHUKOB M  KOHAEHcaTopoB. CoenuHEHHs KOHJAEHCATOPOB. ODHEPrus 3apsHKeHHOTO
KOHJIGHCATOpa. DHEPrus dJIEKTPOCTaTHUeCKOro nojsi. O0beMHas TUIOTHOCTh YHEPTUH TTOJISL.
Tema 3 «/IM3IEKTPUKH B AIEKTPUUECKOM TOJIE»
Tunel qusnektpukos. [lonspuzanns AUAIEKTPUKOB U €€ BUABL. [101pU30BaHHOCTD IUAIEKTPUKOB.
JlusnekTpuueckass BOCHPUMMYMBOCTh M IMPOHUIIAEMOCTb. BEKTOp 3JIEKTPUYECKOTO CMEIIECHHUS.
CBoOoanbie U CBsA3aHHBIC 3apsnbl. Teopema ["aycca mist mosns B audnekTpuke. CEerHETOANEKTPHUKHY.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.
Tema 4 «I1oCTOSIHHBIN PTEKTPUUECKUNA TOK»
[ToCTOSIHHBIN 2NEKTPUYECKUNA TOK, YCIOBHUS €r0 CYIIECTBOBAaHUS U OCHOBHBIE XapaKTEPUCTHKH.
Croponnue cuibl. [lonstue DC u Hanpsiokenus. CONnpoTUBICHUE MPOBOJIOYHOTO MPOBOJHHUKA.
CoenuHeHnns NpoBOJHUKOB. TemmeparypHas 3aBUCUMOCTh COIPOTHUBIICHHMS U €€ KayeCTBEHHOE
oObsicHeHue. CBepXmpoBOAUMOCTb. 3akoH OMa B HHTErpaibHON QGopme Uisi OAHOPOIHOTO M
HEOTHOPOJHOTO YYaCTKOB IeNH, s moHou nenu. [Ipasmia Kupxroda. 3akon JIxoyns — Jlenna B
uHTerpayibHON (popme. MonrHocTh Toka. 3akoH Oma u JIxoyna — Jlenna B muddepennnanbHoi
dbopme. DnekTpuueckuii Tok B Meramiax. Kiaccuyeckas Teopus 3JIEKTPONPOBOAHOCTH. TOK B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.
Tema 5 «DnemMeHTbI (PU3UKHU TBEPJOTO TEIA»
[TonynpoBoanuku. 3oHHast Teopus TBepAoro tena. CoOCTBEHHAs W IpPHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. J(nox.

Paszpnen S «Marnetuzm»
Tema 1 «Maraurocratuka»
MarsuTtHO€E I0JIE U €r0 XapaKTEepUCTUKU. Makpo- U MUKpPOTOKH. Bo3zielcTBre MarHUTHOTO IOJIA
Ha PaMKy C TOKOM M Ha MNpPSIMOJMHEMHBIA NPOBOJHUK ¢ TOKOM. CHWIIOBBIE JMHMM MarHUTHOMN
nHaykuuy. CuioBasi KapTMHA MAarHUTHOTO TIOJS NPSMOJIMHEHHOTO IPOBOJHUKA C TOKOM H
KpyroBoro BuTKa. IIpyHIMI cymepno3nuuyu MarHUTHBIX nosied. 3akoH buo — Caapa — Jlamnaca.
Bo3snelictBue MarHuTHOro mossi Ha JBKymuics 3apsan. Cuna Jlopenuna. J[Bmxenue 3apsna B
MarHuTHoM mnosie. Dddekr Xomna. Buxpesoil xapakrep marHuTHoro moiisi. Teopema ['aycca u
TEOpEMa O LUPKYJISALUN BEKTOpPa MarHUTHOW MHIYKIMH (B BaKyyMe).
Tema 2 «MarauTHoe 1osie B BELIECTBE»
Hamaranuusanue maraeTukoB. Halpsyk€eHHOCTb MarHUTHOTO IT0JIs. MarHuTHas IPOHULIAEMOCTD U
MarHuTHas BOCHPUUMYMBOCTb. JlMaMarHeTHKH, TIapaMarHeTUKu U ¢eppomarHeTukud. CBs3b
BEKTOpOB B 1 H. 3aK0H NOJIHOIO TOKa JjIsl MarHuTHOro nouid. Teopema o nupkynsauuu sekropa H.



Tema 3 «DnexkTpoMarHuTHasT UHAYKIIHS

OnextpoMarHuTHass UHAYKUIUA. DJIC MHAYKIMM B MOABMKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamku B MmarHuTHOM noJie. Toku ®@yko. CamonuayKuus. HIyKTUBHOCTh IPOBOJAHUKA.
3akon Jlenna. B3anmuas wanyknus. Tpanchopmaropsl. PaboTa mo mepemenieHnto MpoBOTHUKA C
TOKOM B MarHUTHOM II0Jie. DHEpPrus MarHuTHOro I0Ji1 B cosieHouzae. IlmoTHOCTh 3Hepruu
MarHUTHOTO HOJIS.

Tema 4 «YpaBuenuss Makceiia»

Buxpeoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHUH MakcBeljia B UHTErpaibHON
dopme.

Tema 5 «DnexTpoMarHuTHbIE KOJIEOAHUSI U BOJIHBD)

KoneGarenbubiit  kouTyp. IIpeoOpa3oBaHme »SHEpruM Ha pPa3IMYHBIX JTamax KoJieOaHusl.
Huddepennunanbapie ypaBHEHUSI CBOOOIHBIX HE3aTYXAIOMIUX M 3aTYXAIOMIMX KOJIeOaHWW B HEM U
ux pewmenus. [duddepeHunanbHoe ypaBHEHHME DSJIEKTPOMATHUTHOW BOJHBI M €ro pelleHue.
CKopocTh  paclpoOCTpaHEHHUS!  BOJHBI. Bekrop  Ymosa-lloiiHTuHHrA. DHepreTUYecKre
XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJH. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paszpnen 6 «Ontuka»
Tema 1 «I'eoMmeTrpuyeckas onTuka»
Orntuka. 3akoHbBI TeOMeTpuUecKoit ontuku. [loHoe BHyTpeHHee oTpakenue. JINH3bI.
Tema 2 «aTepdepenus BoIH»
WNnTtepdepenius cBera. YcinoBusi BOSHUKHOBEHUS HHTepdepeHInu. MeTo1 BEKTOPHOM ArarpaMMbl
JUTSL CITOKEHUS IBYX WUIM HECKOJIbKMX BOJH. [IpuHInm mosydeHus: HHTEpPEPEHIIMOHHON KapTHUHBI.
VYcinoBus MakcUMyMOB U MUHUMYMOB. Pa3HocTh ¢a3 u pasHocTh xona. IHTepdepeHins B TOHKOM
mnenke. Konpna HeroToHa.
Tema 3 «/Iudpaxius BoIH»
Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3oupl Openens. Judpakmus Ha Kpyriom
otBepctuu. Judpakmus Ha mmHHONW menn. {udpakinuonHas pemetka. ['J1aBHbIe MaKCUMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3zpematomas criocoOHOCTb.
Tema 4 «[Tonspuzanus BoJH»
[TonspuzoBanublii cBer. Bumbl momsipuzaruu. CrocoObl TOJIyU4EHHUS TOJISIPU30BAHHOTO CBETA.
[IpoxoxkaeHne eCTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT miockoctu
nonspusauuu. llosnsgpusanus cBera npu OTPAKEHUU U MPEJIOMIIEHUM HAa TPAHUIE JUAIEKTPUKOB.
3akoH bproctepa. J[BoitHOE TydenpeomMieHue.
Tema S «KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3ITYyYECHUS»
KopmyckynsipHO-BOTHOBOM Jtyanu3m cBeta. KBaHT cBera. DHeprus U uMItysibc ¢otoHa. BHemHwmiA
dotorddexr. CeroBoe nasnenue. OnbiThl JIebenera. Dddexr Komnrona. TemmoBoe uzinydeHue.
3akon Kupxroda. AbcomoTHo depHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. TemmoBoe
n3inydyenue. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHUS 110 YACTOTE U JUIMHE
BOJIHBI.

Pasnen 7 «KBanToBas Gpuszuka»
Tema 1 «CtpoeHue aTomay
Mogens aroma Tomcona. OmbiTel Peszepdopna nmo paccesHuro anbga-uactui. Mojenb aroma
Pesepdopna-bopa. DMnupuyeckre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. YpoBHu
SHEpPruu aTomMa Bojiopoaa. KBaHTOBBIE "ncIIa: IN1IaBHOE, OpOUTAIBHOE, MArHUTHOE.
Tema 2 «OneMeHTB KBAHTOBOM MEXAHUKI
BonHoBsle cBolicTBa MukpouacTull. [[yinHa BosiHbl e bpoiins u ee cBolictBa. BosHOBas GyHKIMS.
CootHomienue HeonpeaeneHHoctel ['eiizendepra. Ypasuenue Illpeaunrepa.
Paznen 8 «Snepuas puznka
Tema 1 «Slapo u saepHbIe peakun»
CoctaB aToMHOTO sijipa. XapaKTepUCTUKU siapa. SaepHble Cuiibl. DHeprust cBs3u sapa. Jledext
Macc. DHepreTudeckuii apdexr snepHoit peakuuu. PagroakTHBHOE M3ITydeHHE U €r0 BUIbI. 3aKOH
paaMoakTUBHOTO pacnaja. SnepHele peakuuu. J[enenme sanep. Cunres supep. llonsarue o
JO3UMETPUU U 3aLIUTE.
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4.3 Jlekuuu/1adopaTopHbie/IpaKkTHYecKHe/ 3aHATHSA

KOHTPOJBbHBLIC MEPONIPUATHS

Tabnuua 4
Conepxanue JIeKIUiT/J1a00PATOPHOI0 NPAKTUKYMA/IPAKTHYECKUX 3AHATHI U

KoJu-Bo
R Bun qacoB/
Ne Ne ie KOHTPOJIb | M3 HUX
HazBanmue pasnena, TeMbl JIEKIUi1/1200paTOPHBIX/ HOI0 NMPaKTH
n/n . | KOMIIEeTeHIH
NPAKTHYECKUX 3aHSITHI u Meponpus | yeckas
THA MOJATOT
OBKa

1. | Pasmen 1. «®usnuecKkue OCHOBBI MEXaHUKH» 5,5/0
Tema 1. «Kunematuka» Jlexmmst Ne 1 (¢ OIIK-1 2,5
Tema 2 «/IluHamMuxa» IIPUMEHEHUEM (OIIK-1.1,

Tema 3 «OHeprus» MYJIbTUMEUHHOTO OIIK-1.2)
Tema 4 «/luHamuka 000pyToOBaHUS)
BPAIATEIEHOTO IBUKCHUS
Tema 5 «KMOMEHT UMITYJIBCA
Tema 6 «/ledbopmartus TBepIOTrO
Tena
Tema 7 «MexaHUKa )KUJKOCTEW U
ra3oB»
Tema 1. «kKunematnka» IIpakTrueckoe 3aHsTHE OIIK-1 Pemenue 2
Tema 2 «/luHaMuKay Nel (¢ mpumeneHHEM (OIIK-1.1, 3aza4
Tema 3 «3Heprus» U(PPOBBIX YCTPONCTB OIIK-1.2)
Tema 4 «/Iluaamuka 00pabOTKH TaHHBIX)
BpalLaTeIbHOrO ABUXKEHUS
Tema 5 «MOMEHT UMITYJIbCA»
Tema 6 «Jledopmarus TBepaOrO
Temna»
Tema 7 «MexaHnKa )KHIKOCTEN U
ra3oB»
Tema 1. «KKunemaTtuka» JlabopaTopnas pabora Ne | OIIK-1 3ammTa 1
Tema 2 «/lnHamukay 1 «3ydenne nBMKEHUS (OIIK-1.1, nmabopaTtop
Tema 3 «Bueprus» TeNa Mo HAKIIOHHOH OIIK-1.2) HBIX paboT
Tema 4 «/IuHaMuKa IUIOCKOCTHY HIIA
BpaILaTEIbHOrO ABMXKEHUS «V3yueHne 0CHOBHOI'O
Tema 5 «MOMEHT UMITYJIBCAY 3aKOHA JUHAMHKHU
Tema 6 «/ledhopmanus TBepIOTO BpaIATEbHOIO
Tena JBIDKEHHSI C TIOMOILBIO
Tema 7 «MexaHuKa )XKUIKOCTEH MasiTHHKa ObepOekay (c
ra3oB» IpUMEHEHHEM LU(PPOBBIX
YCTPOUCTB IS
MONy4YeHust 1 00padoTKH
IKCIIEPUMEHTaIbHBIX
JTAHHBIX )

2. Pa3zgen 2. «Komebauusa v BOIHBI» 0,5/0
Tema 1 «I"apMonunueckue Jlexmmst Ne 2 (¢ OIIK-1 0,5
KOJIEOaHUS MIPUMEHEHUEM (OIIK-1.1,

Tema 2 «BonabsD) MYJIBTUMEIUUHOTO OIIK-1.2)
00opymoBaHUS)

3. Paznen 3. «MonekymsipHas pU3MKa U TEPMOJMHAMUKAY 3,0/0
Tema 1 «MonexynspHo- Jlexuns Ne 3 (c OIIK-1 0,5
kuHerndeckas Teopusi» (MKT) MpUMEHEHUEM (OIIK-1.1,

Tema 2 «TepmoguHamuka» MYJIbTUMETUINHOTO OIIK-1.2)
Tema 3 «SIBnenus nepeHoca» 000pyAOBaHMS)
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KoJa-Bo

Bun 4acoB/
dopmupyeM

Ne Ne e KOHTPOJIb | M3 HUX

HazBanmue pasnena, TeMbl JIEKIUi1/1a00paTOPHBIX/ HOT0 NMPAaKTH

n/n . | KOMIEeTeHIH

NPAKTHYECKUX 3aHSATHI u Meponpusi | YecKasi

THS MOATOT
OBKa

Tema 1 «MonekynsapHo- [IpakTuyeckoe 3aHsATHE OIIK-1 Pewienne 2
kuHerndeckas Teopus» (MKT) Ne 2 (c mpumenenuem (OIIK-1.1, 3a1a4
Tema 2 «TepmoauHamuKa» IU(PPOBBIX YCTPOHCTB OI1K-1.2)
Tema 3 «SIBnenus nepenoca» 00pabOTKH JTAaHHBIX )
Tema 1 «MonekynspHo- JlaGopartopHas padora Ne | OIIK-1 3amuTa 0,5
kuHerndeckas teopusi» (MKT) 2 (OIIK-1.1, naboparop
Tema 2 «TepmognHamuka» «Ormpenenenue OIIK-1.2) HBIX paboT

OTHOLICHUA

TEMJI0EMKOCTEN BO3TyXa

IIpU MOCTOAHHOM

JaBJICHUHN U ITOCTOSSHHOM

o0beMe» Hin

«HccinenoBanue

H30IPOIIECCOB» (C

MpUMEHEeHHeM U (POBHIX

YCTPOMICTB JyIs

MONy4eHus 1 00padoTKH

OKCIICPUMEHTAJIBHBIX

JTAHHBIX )

4. Paznmen 4. «DJICKTPUICCTBOY 1,0/0
Tema 1 «OcHoBBI dnekTpocTaTukm» | Jlekmus Ne 4 (c OIIK-1 0,5
Tema 2 «IIpoBoTHHUKH B MIPUMEHEHUEM (OIIK-1.1,

AJICKTPUIECKOM ITOJIE» MYJIBTUMETAHHOTO OIIK-1.2)
Tema 3 «/IudaeKTpuKHU B obopynoBaHus)
IIEKTPUYECKOM TIONIE»
Tewma 4 «IlocrostHHBII
SIIEKTPUUECKUN TOK»
Tema 5 «31neMeHTH QU3UKH
TBEPJIOTO TEIa»
Tema 1 «OcHoBHI dnekTpocTaTukn» | JlaboparopHas padora Ne | OINIK-1 3aIuTa 0,5
Tema 2 «IIpoBomHHUKH B 3 «H3mepenue (OIIK-1.1, nmabopaTtop
AJICKTPUIECKOM ITOJIE» conporuBienus merogoM | OITK-1.2) HBIX paboT
Tema 3 «/lusaekTpuku B MOCTOBOM CXEMBI» WIIH
AIEKTPUIECKOM TIOIE» «HccnemoBanue
Tema 4 «IlocTosiHHBII MOJIE3HON MOILIHOCTHU U
ANEKTPUIECKUAN TOK» ko3 durmenrta
MOJIE3HOT'O JEHCTBUA
HMCTOYHHUKOB TTOCTOSTHHOT O
TOKa» (C MPUMEHEHUEM
U(POBBIX YCTPOUCTB IS
MoNy4eHust u 00paboTKH
SKCIEPUMEHTAITBHBIX
JTAHHBIX )
5. Paznen 5. «Maraetusm 5/0
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KoJa-Bo

Tema 4 «llonsipuzanns BoIH»
Tema 5 «KBaHTOBBIC CBOMCTBA
SJICKTPOMATHUTHOTO U3JIYYCHUS

00pabOTKH JTAaHHBIX )

e Bun 4acoB/

Ne Ne e KOHTPOJIb | M3 HUX

Haspanmne pasnesa, TeMbl JIEKIUi1/1a00paTOPHBIX/ HOT0 NMPAaKTH

n/n . | KOMIEeTeHIH

NPAKTHYECKUX 3aHSATHI u Meponpusi | YecKasi
THS MOATOT
OBKa
Tema 1 «MaruuTocTaTuka» Jlexmus Ne 5 (c OIIK-1 1
Tema 2 «MaruuTHoe 1osne B MIpUMEHEHHEM (OINK-1.1,
BEIIIECTBE» MYJIbTUMEIUITHOTO OIIK-1.2)
Tema 3 «DnekTpomMarHuTHast 000pyTOBaHUS)
WHTYKITHSD
Tema 4 «YpaBHeHus: MakcBeruia»
Tema 5 «DnekTpoMarHuTHbIE
KoJleOaHus U BOJTHBI»
Tema 1 «MarauTocTaTuka» IIpakTHueckoe 3aHATHE OIIK-1 Pemenue 2
Tema 2 «MarauTHoOE mojie B Ne3 (¢ mpumeneHHEM (OIIK-1.1, 3aj1a4
BELIECTBE» M (POBBIX YCTPOICTB OIIK-1.2)
Tema 3 «DnekTpoMarHuTHast 00pabOTKH TaHHBIX)
WHITYKIHSD
Tema 4 «YpaBHeHUsT MakcBeruia»
Tema 5 «DnekTpoMarHuTHBIE
KOJIeOaHMS ¥ BOJTHBD)
Tema 1 «MaraurocTaTuKa» JlabGopaTopnas padora OIIK-1 3ammmuTa 2
Tema 2 «MarautHoe mosie B Ne4 «Ompenenenne (OIIK-1.1, nmabopaTtop
BEIIECTBE» TOPU30HTATHLHOU OIIK-1.2) HBIX paboT
Tema 3 «3neKTpoMaraHuTHas COCTABJISIONICH
WHIYKIHASDY HaAIPSHKEHHOCTH
Tema 4 «YpaBHeHHsI MakcBemia» MAarHUTHOTO TIOJIST 3eMITH»
Tema 5 «OnekTpoMarHuTHBIE i «CHSATHE TTEeTIIN
KosieOaHUs ¥ BOIHBI» THUCTepe3nca
(heppOMarauTHOTO
CTEPIKHS C IIOMOIIBIO
ocmnorpada (¢
MpUMEHEeHHeM T (POBHIX
YCTPOMICTB 11
MONy4YeHnus 1 00pabOTKH
9KCIIEPUMEHTAIBHBIX
JTAHHBIX )

6. Paznen 6. «Ontukay 5/0
Tema 1 «I"'eomerprueckas ontuka» | Jlexmws Ne 6 (c OIIK-1 1
Tema 2 «HTEpdEpeHITIST BOTH TIpUMEHEHNEM (OIIK-1.1,

Tema 3 «/Iudpakums BomH» MYyJTBTHMETUIHOTO OIIK-1.2)

Tema 4 «llomsipuzanus BOITH 000pymoBaHUS)

Tema 5 «KBaHTOBBIE CBOWCTBA

AJIEKTPOMArHUTHOTO H3ITYIEHUSD)

Tema 1 «I'eomerpuueckas ontuka» | IIpakTuyeckoe 3aHsTHE OIIK-1 Pentenne 2
Tema 2 «HTEpdEpeHITIsT BOTH Ned (c mpumeneHnem (OIIK-1.1, 3aga4

Tema 3 «Audpaxums BoTH» IU(pPOBBIX YCTPOHCTB OI1K-1.2)
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[Ipenmer pusuku. Meroas! pr3mUecKoro uccieqoBanus. MexaHH4ecKoe BUKEHHIE KaK MPOCTeHIIas
¢dopma nBmwkeHus Marepun. Knaccndeckas mexanuka. [IpoctpancTBO 1 BpeMs B KJIacCHUECKON

MexaHuke. Ou3ndeckue MOACIIH. Kunemarudeckoe omnucanue JABWKCHHA TOYKH. CKOpOCTL nu
YCKOpCHHUEC TPpH KpI/IBOHHHeﬁHOM JABHKCHHUH. HOpMaJ’ILHOG H KacaTCJIbHOC (TaHl"eHLII/IaIII)HOC)

ycKopeHHs. J{BUKEHUE TOUKH 110 OKPY>KHOCTH. BEKTOpHI YyriIoBOH CKOPOCTH U YIJIOBOTO YCKOPEHHUSL.

CBs13b TMHEHHBIX CKOPOCTEH U YCKOPEHHH C YTIIOBBIMU CKOPOCTSIMH U YCKOPEHHSMU .

Tema 2 «/IluHamMuka

I[I/IHaMI/IKa. Mexanndeckas cucrema. Cuia. Macca u HUMITYJIBC. COBpCMeHHaH TPAKTOBKAa 3aKOHOB
HrroTona. Cuiibl B MEXaHHKE. I/IMHy.]'IBC CHUCTCMbI MaTCPpUAJIbHBIX TOYCK. 3akoH COXpaHCHUS UMITYJIbCA.

O6o06mennas popmymnuposka Il 3akona Herorona. 3akon BcemupHOro Tsarotenus. LleHTp macc

MEXaHUYECKOH CHUCTCMBbI, 3aKOH ABUKCHUS LICHTPA MACC. I[BI/I)KCHI/IG TCI C nepeMeHHoﬁ Maccoii.

Tema 3 «OHeprus»

DHeprus Kak yHUBepcalbHasi Mepa pa3iInyHbIX GOpM ABMKEHHUS M B3auMojencTBusl. Pabora cuibl.

Koa-Bo
Bun 4acoB/
dopmupyeM

Ne Ne e KOHTPOJIb | M3 HUX

HazBanmue pasnena, TeMbl JIEKIUi1/1a00paTOPHBIX/ HOT0 NMPaKTH

n/n . | KOMIEeTeHIH

NMPAKTHYECKUX 3aHSATHH u Mepomnpus | YecKas

THS TOATOT
OBKa

Tema 1 «I"'eomerpuueckas ontuka» | JlaboparopHas padora Ne | OITK-1 3ammTa 2
Tema 2 «MHTepdepeHus BoIH 5 «Omnpenenenune (OIIK-1.1, naboparop
Tema 3 «Indpaxuus BoTH» nokaszaTesneit OI1K-1.2) HBIX paboT
Tema 4 «[lonspu3zatiust BOJH» MIPENTOMIIEHUS AKUJIKOCTEN
Tema 5 «KBaHTOBBIE CBOMCTBA C IOMOMIIBIO
3JIEKTPOMArHUTHOTO M3JTYUICHUS pedpakToMeTpay Uiu

«Ompenenenue paamyca

KPUBU3HBI JIMH3GI C

TIOMOIIIBIO KOJIEIT

Hbroronay» unu

«Ompenenenne JIHHBI

CBETOBOW BOJIHBI C

MTOMOIIIBIO

TP PaKIOHHOM

pemeTkm (¢

MpUMEHEeHHeM U (POBHIX

YCTPOMICTB JyIs

MONy4eHust 1 00padoTKH

OKCIICPUMEHTAJIBHBIX

JTAHHBIX )

7. Paznen 7. «KBanToBas puznka 1/0
Tema 1 «Ctpoenne aTomar Jlexmst Ne 7 (¢ OIIK-1 1
Tema 2 «31eMeHTH KBAHTOBOU MIPUMEHEHUEM (OIIK-1.1,

MEXaHUKI» MYJIETUMETUHHOTO OIIK-1.2)
obopynoBaHus)

8. | Pasnen 8. «nepras dusuxar» 1/0
Tema 1 «Slopo u ssaepaBIe Jlexmst Ne 8 (¢ OIIK-1 1
peaKIIAI MIPUMEHEHUEM (OIIK-1.1,

Tema 2 «DneMeHTapHbIE YaCTHIBD) | MYJIbTUMEIUHHOTO OIIK-1.2)
000pyIoBaHMS)
Tabmuna 5
Hepeqeﬂb BOINPOCOB JJisl CAMOCTOATC/ILHOI0 U3YI4CHUA TUCIHUIIJIMHBI

I‘B‘QH Ilepeyensb pa3aenoB, TeM, pacCMATPUBAEMBIX BONPOCOB /IJIsI CAMOCTOSITEJILHOT0 H3YYeHHA
Pazpgen 1. «®u3nuyeckue 0CHOBbI MEXaHHMKH»

1. Tema 1 «Kunematuka»
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n/n

l'[epeqem, pa3aeaoB, TEM, paCCMAaTPpUBA€MbIX BOIIPOCOB ISl CAMOCTOATEJIbHOI0O U3YUYCHHUSA

KoHcepBaTuBHbBIEC 1 HEKOHCEPBATUBHBIC CHIIBI. MolTHOCTh. KuHeTnueckas sHeprusi MeXaHu4ecKou
cuctemsl. [loTeHIanbHas SHeprus. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE. Y Iaphl.

Tema 4 «/luHamuka BpamaTeabHOrO JBUKEHUSD

MowmenT unepruu. Teopema ITeitnepa. MomeHT cunbl. OCHOBHOE YpaBHEHUE T HAMUKH
BpaIaTeNbHOTO ABMKCHUSI TBEpJOro Tena. Kunerndeckas SHEPTUs BPAIIAOMIErocs U KaTAIIEroCst
TBepOro Tena. PaboTa npu BpaniaTenbHOM JIBHKCHHH.

Tema 5 «MOMEHT UMITYJIBCA

MomeHT uMITyJbca MaTepUaTbHON TOYKH, MEXaHUYECKOM CUCTEMBI U Tela. 3aKOH COXpaHEHUs
MOMeEHTa uMITylbca. OCHOBHOE YpaBHEHHE TUHAMUKH BPAIIATEIbHOTO JBHUKCHHUS TBEPIOTO TENA B
000OIIICHHOM BHJIE.

Tema 6 «/ledhopmarius TBEpIOTO TEaY

Hedopmanus B TBepioM Teine. 3akoH ['yka. Koagdurment [lyaccona. Jluarpamma pacTsbKeHHS.
Tema 7 «MexaHuKa )XKUIKOCTEN U Ta30B»

Iuapocratrka HeC)KMMaeMol KUAKOCTH. [laBinenue cronda xuakoctu. Cuiia Apxumena. Y cioBus
iaBaHus Ten. CTalroHapHOE TEUCHHUE UICATHHON KUAKOCTH. Y paBHEHUE HEPA3PHIBHOCTH.
YpaBHenue bepuymm. Ba3kocTs xuakoctu. Pexxumsl Teuenus. Yucno Pelinonbaca. Meroabl
onpeneneHus BA3KOCTH.

(OIIK-1 (OIIK-1.1, OIIK-1.2))

Paznea 2. Kojeoanus U BOJHBI

Tema 1 «"apmoHmUecKkre KomedaHusD»

Knaccudukanms konebanuii. Y paBHEHHE TApMOHHUECKHX KoeOaHni. MexaHnueckne KoneOaHus.
Oueprus konedanuil. JluddeperinaibHoe ypaBHEHHUE TapMOHUYECKUX KojleOaHui. MasTHUKH.
CBoboanble 3aTyxaomue kojiebannsa. BeiHyX1eHHbIe KoneOanus. PesonaHc.

Tema 2 «BomHbD

BomnnoBoe amxenue. [Inockas rapmoHnyeckast BojaHA. JIMHa BOIHBI, BOITHOBOE YHCIIO, (ha30Bast
CKOpPOCTh. YpaBHEHHE BOJHBI.

(OIIK-1 (OIIK-1.1, OIIK-1.2))

Pa3znen 3. «MoJiexkyasipaasi GU3UKa U TEPMOAUHAMHUK A

Tema 1 «MonekynsapHO-KMHETHYECKask TEOPHUSI»

CraTuCTHYECKH U TePMOTUHAMUYECKU METObI HcciaenoBanusi. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO -
KHHETUYECKOI TeOpUH UAeaNbHBIX ra3oB. Temmeparypras mkana Llenscus n Kensuna. Cpenasist
KHHETHYECKas SHEPT s MONEKYI. MoONeKyIsIpHO-KHHETHIECKOE TOTKOBaHNE a0COTFOTHOM
Temueparypsl. Pacnipenenenue MakcBesia MONEKyJ uaeanbHoro rasa. Pacnpenenenune bonpmMana u
O6apomerpuueckas ¢popmyina. CpemHee 9nucio CTOIKHOBEHUH M CpeqHsis ITiHa CBOOOTHOTO mpobera.
Tema 2 «TepmonnHaMuKa»

TepmonuHaMuueckue napaMmerpsl. TepMOAMHAMUYECKOE PABHOBECHE U MPOIecC. Y paBHEHUE
COCTOSTHUSA HeanbHoro rasza. M3omporteccel. [lepBoe Hadamo TepMoauHaMukn. Pabora raza.
TermmoobMeH, KOTUYIECTBO TEIUIOTHL. BHYTpEeHHSSI SHEPTHs HealsHOro ra3a. Uncio cremneHei
cBoOobI. [IprMeHeHme TepBoro Havyaaa TEPMOAMHAMUKH K U30MpoiieccaM. AnnabaTHBINA poriecc.
TemmmoemkocTs. YpaBHeHue Maiiepa. Koaddurmment Ilyaccona. Ilomurponusiit npomecc. LIpkmbr.
Tepmuueckuit KII/] uukia. TennoBele IBUraTeny, XonoauiabHble MamHbl. Teopema Kapuo. Hukn
Kapno u ero k.mm.n. Bropoe Hagano repmMonnHamMukn. OOpaTuMble 1 HEOOPATUMBIE TIPOIIECCHI.
Ourponus. HepaBencTBo Knaysuyca. OnpeneneHue 3HTPONNN paBHOBECHON CUCTEMBI Yepes
TEPMOJIMHAMUYECKYIO BEPOSITHOCTh MakpocucTteMbl. Teopema HepHera-Ilnanka. Cunbl u
MOTEHIHAJIbHAS HEPTUS MEXMOJIEKYIIIPHOTO B3auMOJeHcTBUs. Y paBHeHne Ban-nep-Baansca.
Wzotepmbr Ban-nep-Baanbca u skcriepiMeHTaNbHBIE H30TEPMBI.

Tema 3 «SIBneHus nepenoca»

SAsnenue nepenoca. Jnuddysus, TemIonpoBoHOCTE, BHYTPEHHEE TPEHHUE.

(OIIK-1 (OIIK-1.1, OIIK-1.2))

Paznen 4. «1eKTpU4eCTBO»

Tema 1 «OCHOBBI ANEKTPOCTATUKI

DnexkTpudecKue 3apsabl. 3aKOH coXpaHeHus 3apaoB. Bzaumonelicteue 3apsanoB. 3akoH Kymona.
DIEKTPOCTaTUUECKOE T0JIE, €r0 XapaKTEPUCTUKU. DKBUIIOTEHIIUAIbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUY 3JeKTpocTaTrudeckoro noind. [Ipunuun cynepno3uuuu nonel. [1oTok BeKTopa HANPsSHKEHHOCTH
anekTpocraTudeckoro mois. Teopema ["aycca (st Bakyyma). [loreHImanbHbI XapakTep
anekTpocraTudeckoro mnois. [lonstue morennuana. Pacaer paboTel mpu nepeMenieHuu 3apsijia B
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n/n

l'[epeqem, pa3aeaoB, TEM, paCCMAaTPpUBA€MbIX BOIIPOCOB ISl CAMOCTOATEJIbHOI0O U3YUYCHHUSA

3JeKTpocTaTHuecKoM rnone. Llupkynsanus Bekropa E anekTpocTaTuieckoro noid. OnpeneneHue
Pa3HOCTH MOTEHIINAJIOB B 3JIEKTPOCTATHUECKOM Moiie. CBs3b HANpPsKEHHOCTH U MOTEHLHANA.

Tema 2 «IIpoBOJHUKY B JIEKTPUUECKOM ITOJIE)

IIpOBOIHHUKH B 2NIEKTPOCTATUYECKOM ToJie. PaBHOBeCHE 3apsI0B B IIPOBOJHHKE. EMKOCTH
MIPOBOJTHUKOB M KOHJIeHCaTOpoB. CoeqMHEHNsT KOHIEHCATOPOB. DHEPrus 3apsHKEHHOro KOHIeHCaTopa.
OHeprus 3JeKTpocTaTndeckoro nojis. O0beMHas IIIOTHOCTh SHEPTHH OIS,

Tema 3 «/IMAIEKTPUKHU B JIEKTPUUECKOM ITOJIEH

Tunsl ausnekTpukos. [lonspusanus TU3IEKTPUKOB U ee BUIbL. [1o1spr30BaHHOCT JUAIEKTPUKOB.
JupnexTprudeckast BOCOPUUMYUBOCTE U POHUIIAEMOCTh. BEKTOp 3/1eKTpHuecKoro CMenieHusl.
CBoOoHble U cBsi3aHHBIE 3apsiubl. Teopema [aycca st monst B iudiiekTpuke. CerHeTodIeKTPUKH.
OJNEeKTpUYECKOe MOJI€e B OHOPOIHOM JUAIEKTPUKE.

Tema 4 «I10CTOSAHHBIHN 3JEKTPUIECKUI TOK

[TocTostHHBIH AJIEKTPUYECKHH TOK, YCIIOBHS €r0 CYIIECTBOBAHMS U OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cunsl. [lorarune 3/C u HanpspkeHusi. ConpoTHBIEHHE TPOBOIOYHOTO ITPOBOAHUKA.
CoenuHeHns MPOBOAHUKOB. TeMIiepaTypHas 3aBUCHMOCTb COITPOTHUBIICHHUS U €€ KaYeCTBEHHOE
oObsicHeHre. CBepXITPOBOAMMOCTE. 3akoH OMa B HHTETrpalibHOM (hopMe 1Sl OTHOPOJHOTO U
HEOJHOPOTHOT'O YYaCTKOB 1enH, st oHou nenw. [IpaBuna Kupxroda. 3akon Ixoyns — Jlenna B
uHTerpayibHoi hopme. MoiHocTs ToKa. 3akoH Oma u Jxoyns — Jlenua B auddepenumanbHoi Gopme.
OnexTpudeckuii TOK B MeTauiax. Kiaccuueckast Teopus aekTporpoBoaHocTh. TOK B BakyyMme.
OMuccus 3JeKTPOHOB. 1'a30BbIE pa3psIbL.

Tema 5 «3neMeHThI PU3UKH TBEPIOTO TENA»

[omynpoBoauuku. 30HHAs Teopus TBepaoro Tena. CoOCTBEHHASI U TPUMECHAS IIPOBOANMOCTD
MIOJIyIPOBOAHUKOB. Jlnox.

(OIIK-1 (OIIK-1.1, OIIK-1.2))

Paznea 5. «MarneTusm»

Tema 1 «MaraurocraTuka»

MarauTHOE MOoJI€ ¥ €ro XapakTepucTUKu. Makpo- 1 MUKpPOTOKU. Bo3elicTBEe MarHUTHOTO OIS Ha
PaMKy C TOKOM U Ha IPSIMOJIMHENHBIN IPOBOJHUK ¢ TOKOM. CHIIOBBIC TMHUM MarHUTHOM MHAYKIUH.

CuroBasi KapTHHA MAarHUTHOI'O I10JIS IPSIMOJIMHEWHOIO IIPOBOJIHMKA C TOKOM U KPYTOBOI'O BUTKA.
[TpuHIUTT CyTIepIO3UITNY MarHUTHBIX monel. 3akon buo — CaBapa — Jlamaca. Bo3netictBue
MarHUTHOTO NOJISI Ha ABMKyIuiica 3apsn. Cuna Jlopenua. J[BimkeHue 3apsaga B MAarHUTHOM II0JIE.
Oddext Xomra. BuxpeBoit xapakrep MarHUTHOTO moiist. Teopema ['aycca u Teopema 0 UPKYISIIAA
BEKTOpa MarHUTHOW WHAYKIIMH (B BaKyyMe).

Tema 2 «MarHuTHOE TIOJI€ B BEIIECTBE»

HamaranumnBanne MaraeTukoB. HanmpspkeHHOCTh MarHUTHOTO 1oJ1s. MarHuTHasi MpOHULIAEMOCTh U
MarHuTHas BOCIPUUMYHUBOCTb. JlnaMarHeTUKy, apaMarHeTuku 1 gpeppomarseTuku. CBsi3b BEKTOPOB
B u H. 3ak0H MOITHOTO TOKA TSI MAaTHIUTHOTO TOJISl B BelIecTBe. Teopema o MUPKyIISnuu BekTopa H.
Tema 3 «OneKTpOMarHuTHasE UHIYKLIHSD)

OnexkrpomarauTHas nHAyKHs. DC HHAYKIMK B IOABUKHBIX M HETIOIBM)KHBIX IPOBOJHHUKAX.
Bpamenue pamku B MarauTHoM nosie. Toku @yko. Camonnaykuusa. MTHAYKTHBHOCTh IPOBOAHUKA.
3akon Jlenna. Bzanmuas nanyknus. Tpanchopmatopsl. Pabota o mepemenieHno IpoBOTHUKA C
TOKOM B MAarHUTHOM I10J1€. DHEPTUsl MArHUTHOI'O TI0JISL B COJICHOHUJIE.

Tema 4 «YpaBHenust MakcBemia»

BuxpeBoe anexkrpuueckoe none. Tok cmemenus. Cucrtema ypaBHeHuid MakcBena.

Tema 5 «OnekrpoMarHUTHBIE KOJIEOAHUS U BOJHBD)

KonebarensHbiit KoHTYp. IIpeobpa3oBanue sHEPruu Ha Pa3IMYHBIX dTAaNax KOJIeOaHuUs.
HuddepennmansHoe ypaBHEHUE 3IEKTPOMAarHUTHON BOJIHBL U ero perieHre. CKopocTb
pacnpoctpaHeHHs BOJHBL Bekrop YmoBa-IloMHTHHTa. DHepreTuueckue XapakTepUCTHKH
3JIEKTPOMAarHUTHBIX BOJH. LlIkana 351eKTpOMarHuTHBIX BOJIH.

(OIIK-1 (OIIK-1.1, OIIK-1.2))

Pa3nea 6. «OnTuka»

Tema 1 «I"eomeTprueckas ONTHKA»

Ontuka. 3akoHBI reoMeTpuueckor onTUkU. [lomHoe BHyTpeHHee oTpakenue. JIMH3bL.

Tema 2 «MuTepdepenius BomH»

WuTepdhepennus cBera. Y CIIOBUS BOSHUKHOBEHUS UHTEpepeHITNN. MeTo ] BEKTOPHOH IuarpaMMel
JUTSL CIIOKCHUS IBYX WUTM HECKOJILKHUX BOJH. [IpuHImn nonydyenns naTepdepeHIIMOHHON KapTHHBL
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n/n

l'[epeqem, pa3aeaoB, TEM, paCCMAaTPpUBA€MbIX BOIIPOCOB ISl CAMOCTOATEJIbHOI0O U3YUYCHHUSA

VYcnoBus MakCUMyMOB 1 MUHUMYMOB. PazHocTs a3 u pazHocts xona. MaTep dpepenus B TOHKON
menke. Konpua HeroToHa.

Tema 3 «Audpaxuus BoTH»

Hudpakuus ceera. [Ipunnun [toiirenca-®penens. 3ousr Openenst. Audpaxuus Ha KPyriaom
orBepcTud. Jndpakuus Ha auHHON 1wenu. Judpaknnonnas pemerka. [ TaBHbIe MAaKCUMYMBI.
I'maBHBIe MUHEMYMBI. Pa3pematomias criocoOHOCTb.

Tema 4 «Ilonsipuzanys BoIH»

[MonsipuzoBanusiii ceeT. Bunpl nossipuzanmu. CriocoObl MOTy4YeHUS MOISPU30BAHHOTO CBETA.
IIpoxoxk1eHHEe eCTECTBEHHOI'O CBETA Yepe3 MOApU3aTop U aHanu3aTop. IloBopor miockoctu
nonspuzanuy. [lonspusanus cBeTa npu OTpaKEHUH U MPETOMIICHUH Ha TpPaHUIle AUIJIEKTPUKOB.
Tema 5 «KBaHTOBBIE CBOMCTBA AMEKTPOMArHUTHOTO U3TYYECHUSD)

KopmyckynsipHO-BOJIHOBO# yayin3m cBeTa. KBaHT cBeTa. DHeprus U uMITyJibc (oToHa. BHemHun
dororddext. CreroBoe napnenue. Onbitel Jlebenaesa. dpdext Komnrona. TemnoBoe nzmydeHue.
3akon Kupxroga. AbconrotHo yepHoe Teno. 3akoH Ctedana-bonbimana. 3akon Buna. TermoBoe
uznyyenue. @opmyna [lnanka.

(OIIK-1 (OIIK-1.1, OIIK-1.2))

Pazgen 7. «KBantoBasi puznkay

Tema 1 «Ctpoenne aTomar

Mogenb atroma Tomcona. OnbiTel Pesepdopa o paccesHuto anbda-gactuil. Mojesiab aToma
Pezepdopma-bopa. OMmuprdeckie 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa. YpoBHu
9HEPTUU aToMa Bojopoa. KBaHTOBEIE Uncia: TaBHOe, OpOUTAIIbHOE, MATHUTHOE.

Tema 2 «3neMeHTH KBAHTOBOWH MEXaHUKI»

BonHoBeIe cBolicTBa MUKpodacTHil. J{inHa BonHbI Ae bpoiins u ee cBolicTBa. BomHOBas GpyHKIwsL.
CootHormenne HeonpeneneHHoctel ['eizendepra. Ypasuenue llpenunarepa.

(YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OTIK-1.3))

Pa3nen 8. «SAnepnas pusznka»

Tema 1 «Sapo u siaepHbIe peakinm»

CocraB aTOMHOTO sIpa. XapaKTePUCTHKH sapa. S aepHbie cuibl. DHEpTHs CBsA3M sapa. Jedext macc.
DHepreTudeckuit dPQeKT saepHoi peakuu. PaanoakTHBHOE H3IydeHHE U €T0 BUABI. 3aKOH
paaroakTUBHOTO pacnana. Snepusie peakuu. [lenenne saep. Cuntes suep. [lorsarue o mozumerpun u
3aIuTe.

(OIIK-1 (OTIK-1.1, OIIK-1.2))

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Tabmuma 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTHBHBIX 06p330BaTeJII>HbIX TEXHOJIOTr Ui

Ne
n/n

HanmMeHoBaHHe HCNOIb3yeMbIX AaKTHBHBIX
Tema u ¢popma 3aHsITHSA 1 HHTEPAKTUBHBIX 00Pa30BaTeIbHbIX
TexHoaorui (hopm o0ydeHust)

1.

JlabopaTtopnas padora Ne 1 «U3yuenue apmxenus | JIP | PaGora B ManbIx rpymmax
TENa MO HAKIOHHOM miIockocTw» uiu «M3yueHue
OCHOBHOI'O 3aKOHa IMHAMHMKH BpaLIaTEIbHOIO
JBIDKEHHS C TOMOLbI0 MasTHHKa OGepOekay

JlaGoparopuas pabora Ne 2 «Onpenenenue JIP | Pabora B MamnbIX rpymnmax
OTHOUIECHUS TEINIOEMKOCTEH BO3ayXa mpu
MIOCTOSIHHOM JIaBJICHUH U IIOCTOSIHHOM 00bemMe»
i «VccaenoBaHue U30MpoIECCOBY

Jlaboparopuast pabora Ne 3 «M3mepenue | JIP | PaGora B ManbIx rpymnmax
CONPOTUBJICHUS! METOIOM MOCTOBOH CXEMbI» WM
«HccnenoBanne  TOJIE3HOU MOIIHOCTH u
ko3 uLmenTa Mone3Horo AEHCTBHUSI MCTOUHUKOB
IIOCTOSIHHOT'O TOKa»

Jlaboparopuast  pabora Ne4  «Omnpenenenue | JIP | PaGora B ManbIx rpymnmax
TOPU30HTAIBHON COCTABJIAIONIEH HANpPsHKEHHOCTH
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Tema u ¢opma 3ansTHA 1 HHTEPAKTUBHBIX 00pPa30BaTeJbHbIX

n/n .
TexHoJorui ((popm o0ydeHms1)

MarHuTHOro mojst 3emun» win «CHATHE TMETIH
rucrepesrca  (eppOMAarHUTHOTO  CTEPXKHSA €
moMompio  ocruuiorpadga» (¢ MpUMeHEHHEM
UUQPOBBIX  YCTPOHCTB Uil TOJNYYCHHS |
00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX )

5. JlabopatopHas pabora Ne 5 «Ompenenenue | JIP | PaGora B ManibIxX rpynmnax
mokaszartelneil  TpenoMJIeHUsT  KHIKOCTeH ¢
noMompio pedpakromerpay unm «OnpenencHue
paanyca KPHBU3HBI JIMH3BI C TIOMOIIBIO KOJIeIl
Herotona» mmm «OmnpeneneHue ATUHBI CBETOBOU
BOJIHBI C TIOMOIIBIO TU(PPAKIMOHHOMN pemeTkuy (¢
NpUMEHEHHEM  HUQPPOBBIX  YCTPOWCTB  JUIs
MoJiydeHus: ¥ 00pabOTKM IKCHEPUMEHTAIbHBIX
JTAHHBIX)

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOYHASI ATTECTALMS 1O
UTOraM OCBOCHHUS JUCHUIIMHBI

HaumeHnoBaHue HCI0JIb3yEMbIX AKTUBHBIX

6.1. TunoBbie KOHTPOJIbHbIE 32JaHNS WU HHbIE MATEPHUAJIbI, HE00OX0AMMbIe

JJIS OEHKH 3HAHWI, YMEHUH U HABBIKOB M (WJIH) ONBITA eATEJIbHOCTH
TunoBsle 3a1auu AJig 3a1IUTHI 1a00PATOPHOM PabOTHI, ISl IK3aMEHOB.

Tunosble 3a7a4u 1o paszaey 1.

1.MarepuanpHasi TOYKAa JBWXKETCS B IMPOCTPAHCTBE COTJACHO YpaBHEHUSM: X(t) =5t (m),
Y(t)=4-2t? (m), Z(t)="3t — 4t* (m). HaiiTi MOIyIH CKOPOCTH H YCKOPEHHS TOYKH B MOMEHT
BpemeHu t =1c.

2.Kakoil yroyl cocTaBiisieT BEKTOP MOJHOTO YCKOPEHHs TOYKH, Jiexaled Ha 000/1e MaXxoBUKa, C
paanycoMm MaxoBuKa uepe3 t =1.5C mocrne Havana IBUKEHUSI? YTIOBOE YCKOPEHHE MaXOBHKa
&=0.77 paol c®.

3.Haiitn m3meHeHnue ummyibca mapuka Maccel m=100¢ mpu ymape O 3eMIIF0 M KOJHMYECTBO
BBIJICIIMBILEHCS TEIUIOTHI, eciii OH nazgaet ¢ BoicoTel N, =200 cum, a mocne ynapa mogHuMaeTcs

Ha Beicory h, =180 cu.

4. TonkocteHHbI mwmHAp auamerpoM D =30cm m Maccoiim =12 ke Bpamiaercss COTJIacHO
YPaBHEHUIO (p(t): A+Bt+Ct’, rne A=4 pao, B=-2 paolc,C=0.2 paolc’®. Onpenenuts
JNEUCTBYIONIUI HA IUIUHAP MOMEHT cuil M B MOMEHT Bpemenu t =3 c¢.

5./laBneHue BOJBI, TEKYLIEH MO TOPU3OHTANIBHON TpyOe, MpU H3MEHEHHH IUIONIA[N CEUeHUs
yBenuumiock Ha 350 Ila. Ompenenutb U3MEHEHHE CKOPOCTH TEUEHHUsS, €CIM HadalbHas
CKOPOCTh cocTaBisina 1,5 m/c.

Tunosslie 3a7a4u no pasaeiy 2.

1. ®dusznvecknii MasTHUK B BHJE TOHKOTO cTepxkHsS anuHou | =120 cm konebnercs OKOJIO
TOPU30HTAJIBHOM OCH, MEPIEHAUKYISIPHOM CTEP’KHIO, M HaXOJSAUIEHCS HAa pPAacCTOSIHUM & OT
cepenuHbl cTepxHs. [Ipn kakoMm 3HaueHMM @ TepHoj] KojeOaHWi | WMeeT HaMMEHBIIEe
3Hayenue? Haitu ero.

2.0npenenuTs MEpHOJ KoJNeOaHW W MaKCUMaJbHYIO CKOPOCTh  JBHIKCHHS  Tpy3a

. T
MAaTEeMaTU4ICCKOTIO MasiTHUKA, COBCPIIAOIICTO KOJIeOaHHUs 110 3aKOHY X = 0,2 -SIn (Zﬂt - Ej M.

3.quy paBHa NPUBCACHHAA AJIMHA (1)I/I3I/IIICCKOFO MasiTHUKA, COCTOALICTO U3 TOHKOTO CTCPIKHA
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Maccoil 1 xr anuHoi 80 cM, MOABEIIEHHOTO HA OCH, OTCTOSLIEH Ha OJIHY YETBEPTYIO JUIMHBI OT
OJIHOTO U3 €r0 KOHIIOB?
4.Onpenenuts AauHy BoJIHBI yactoToit 50 ', ecnu 3a 10 ¢ oHa npeogoseBaet 3 kM.
Tunosslie 3axaun no pasaeny 3.

1. KonnuecTBo BemiectBa renust v =1,5 monb, Temrieparypa T = 120 K. Onpenenutb cyMMapHyIo
KMHETUYECKYIO 3HEpruto EK mocTynaTenbHOIO ABUKEHHUS BCEX MOJIEKYII 3TOTO rasa.

2. OnpenieuTh CPEJHIOK JJIMHY CBOOOJHOTO TIpoOera A MOJICKYJIBI a30Ta B COCYHAC
BMecTHMOCTBIO V = 5 1. Macca raza m = 0,5 . Dddexrupnblii quamerp Monexynst d =0,3-10°
M.

3. Uemy paBHO u3MeHeHue dHTponuu 10 r Bo3ayxa Mpu H30TEPMUUYECKOM PACHIMPEHHH OT 3 10 8
n?

4. Ilpu BBICOKOH TeMmIiepaType IOJIOBUHA MOJIEKYJ a30Ta JUCCOLMHpOBajia Ha artombl. Yemy
paBHa yzaenpHas TemoeMKocTb Cp Npu MOCTOSHHOM [JaBJI€HMM B 3TUX ycioBusix? Hailtu
MoKa3aresb aiuadatol.

TunoBsble 3a1a4u no pasaeiny 4.

1.Tpu ToueuHsIx 3apsna q, 2q, -q HaXOAATCS HAa OJHON MPAMOI, PACCTOSHUS MEXAY COCETHUMU
3apsamu paBHO d. HaiiTu Hanps»KEHHOCTH JEKTPUYECKOTO TMOJIS B TOUKE HA ITOM K€ MPSIMOA
Ha paccTosiHUM d OT OTpHUIATENBLHOTO 3apsaaa

2.B BepmmHaxX TpeyrojpHUKA cO cTOpoHamu 1o 2,0 cM HaxomsaTcs paBHBIE 3apsaas! 1o 2,0 HKIL.
Haiitu pe3ynbTupyromyo cuity, IeHCTBYIONYIO Ha 4eTBepThii 3apsan 1,0 HKi, momeneHHblii B
CepeIMHe CTOPOHBI TPEYTOJIbHUKA.

3.Tpu ranpBanmyueckux 3yemenTa €1 = 3,0 B, €2 =5,0 B, €3 =2,0 B coequHeHbI MapauieIbHO U
3aMKHYTHI Ha BHemIHee conpoTtuBiieHre R = 2,0 Om. VX BHyTpeHHHE compoTuBicHus r1 =1,0
OM, r2 = 2,0 OM 1 13 = 0,50 Om. HaliTu TOK BO BHEIIHEW LIEMU U HANPSKEHUS HA KaXKJIOM
JIIEMEHTE.

Tunosble 3a1a4M MO pasaery S.

1. [To nByM KpyroBbIM BHUTKaM, MMEIOIIUM OOIIMNA LEHTP, TEKYT TOku cuion 5,0 A u 4,0 A.
Paguycel BUTKOB COOTBETCTBEHHO paBHBI 4,0 cM 1 3,0 cM. Y101 MexXIy uX mockocTsamu 30°.
Onpenenuth MHAYKIHWIO W HAOpsDKEHHOCTh B ILIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE
CIIy4Jau.

2. KonebaTenpHbIii KOHTYp MMeeT HHAYKTUBHOCTH L = 1,6 mI'H, émkocth C = 40 HO u
MakcUMalibHOE HampsbkeHue Ha 3axumax U = 200 B. YUemy paBHa B HEM MaKCUMallbHasl CHJIa
TOKa?

Tunosble 3a1a4M 1Mo pasjaey 6.

1.Ha nudpakunoHHYIO perieTky HOpMaJIbHO MaJaeT MOHOXPOMATUYECKHM CBET C JJIMHONM BOJIHBI
600 um. OmnpenenuTe HAMOOJBIIMK TMOPSIOK CIIEKTPA, IMOJYYCHHBIM C IMOMOIIBIO 3TOU
PELIETKH, eCiH ee MOCTOsTHHAs d=2 MKM.

2. EcTecTBEHHBIN CBET MPOXOAMUT uepe3 MOJIAPU3aTOp U aHaIM3aTOp, MOCTaBICHHBIE TaK, YTO
YToNl MeXIy MX INIaBHbIMH IUIockocTamu (¢=45°. Ionspusatop oTpaxkaeT u mpenomiuser 5%
najamoiiero Ha Hero cBera. [lotepsmMu B aHanmuzatope MOxHO60 mpeHeOpeub. Kakopa
WHTEHCUBHOCTh JIy4a, BBIIIEALIEr0 M3 aHAJIMW3aTOpa, MO OTHOIICHHWH K HMHTEHCHUBHOCTH
€CTECTBEHHOTO cBeTa’?

3.®oton mpu sddekre KomnToHa Ha CBOOGOJHOM 3NEKTpOHE ObLT paccesH Ha yrom 90°.
Onpenenuts UMMIYNbC, MPUOOPETEHHBIN SIEKTPOHOM, €clu dHEeprus (OTOHA JI0 paccesHus
1,02 MaB.

4.0mnpenenutb, Kak MU3MEHUTCS [UIMHA BOJIHBI e bpoiins snexkTpoHa aroma BOAOpoOJa IMpHU
Mepexo/ie ero ¢ YeTBepToi 6OPOBCKON OPOUTHI HA BTOPYIO.

Tunosble 3aga4M 1Mo pasaeay 7

1.Onpenenute, Ha CKOJBKO M3MEHUIIACH SHEPTHUs DIIEKTPOHA B aTOME BOAOPOJA MPHU H3IYUYCHUU
aToMoM (hoToHa ¢ AIMHOM BoHBI 0,486 MKM.

2.2Heprus CBs3M fApa, COCTOAIIETO U3 TPEX MPOTOHOB U YETHIPEX HEUTPOHOB, paBHa 39,3 M»B.
Omnpenenure Maccy HEUTPAIBHOTO aTOMa, 00JIAAAOUIETO STHUM SPOM.

Tunossle 3a7a4u no pasjaenay 8
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1. Haiitn mepuoj mojypacnaza pagloakTUBHOTO H30TOIA, €CIM €ro akTUBHOCTH 3a 10 cyrok
yMeHbIInIach Ha 24% 10 CpaBHEHUIO C IEPBOHAYAIBHOM.

2. Ompenenure mepuoOJ TOJypacHaza paJuioOaKTUBHOTO M30TOINA, €CIH S5/8 HadalabHOTO
KOJIMYECTBA sAJIEp ATOT0 U30TOMA pacnalioch 3a 849 cexkyH.

IMo1HBI KOMILUIEKT 32124 CO/IEPKUTCH B COOPHUKeE 32124 N0 Kypcy puszuku (cM. myHkT 7.1).

TunoBble BApUaHThl KOHTPOJIBHON PabOTHI

TunoBoii BApHaHT KOHTPOJILHOW padoThI (pa3aes 1- 4, cemectp 2)
1. [Tpu ropu30HTAIBEHOM TIOJIETE CO CKOPOCTHIO V = 250 M/c cHapsit Maccoid m = § KT pa3opBaJics Ha
nBe dacT. bospmas gacte Maccoit mp = 6 Kr moiydmia ckopocts vi = 400 M/c B HampaBlIeHHU
nosieta cHapsga. OnpeaenuTs MOIYy/b U HAllpaBJIEHUE CKOPOCTH V2 MEHbIIIEH YacTu CHapsia.
2. Ha ckambe JKyKOBCKOTO CHIUT YENIOBEK U JEPKUT Ha BBITSAHYTHIX pyKax I'MpU Maccoid m = 5 Kr
Kkaxknas. Paccrosaue ot kaxoi rupu 10 ocu ckambl 1 =70 cM. CkaMbsi BpalaeTcsi ¢ 4acTOToM ny =
1c?. Kak u3MeHHTCS 4acTOTa BpaIleHHs CKAMBH, €CJIM OH COKMET PYKH TakK, YTO PACCTOSHHE OT
KaXJIOM TUpH 10 ocu yMeHbmuTes 10 o = 20 cM? MOMEHT MHEPIMH YeI0BeKa U CKaMbHU (BMECTE)
OTHOCHTENBHO ocu J = 2,5 Kr-M°.
3. B mwmnuap mmHOM | =1,6 M, 3amoiHEHHBIM BO3AYyXOM HIpHU HOPMaJIbHOM aTMoc(hepHOM
NABICHWHM Ppo, HAYaly MeJUIEHHO BJBHTaTh IIOPIIEHh IUIOMAABI0 OcHOBaHMS S = 200 cwm?.
Ompenenuts cury F, 1eicTBYyIONIYI0 Ha MOPIIIEHB, €CITH €r0 OCTAHOBUTH Ha paccTossHUU 11 = 10 cm
OT JJHa LMJIMH/pA.
4. OnpenenuTh KOTUYECTBO TEIUIOTHI (Q, KOTOPOE HAI0 COOOIMMUTH KUCIOpoay oobemMoMm V = 50 1
IIPU €0 U30XOPHOM HarpeBaHuu, 4TOOBI 1aBjeHHe ra3a nosbicmiiock Ha Ap = 0,5 MITa.
5. ITsumnaka Maccoit m = 200 Mkr, Hecymas Ha cede 3apsa Q = 40 uKu, Bierena B ajeKTpU4IecKoe
MoJie B HaIpaBJieHHW CWIOBBIX JUHUH. [locie mpoxoxkaenus pasHoctu noreHnuaioB U = 200 B
MBUIMHKA UMena ckopocTh v = 10 m/c. Ompenenutb CKOPOCTh Vo MBUIMHKH JO TOrO, Kak OHa
BJIETENA B TOJIE.

TunoBoii BapuaHT KOHTPOJILHOI padoTsl (pa3aesnl 5 - 8, cemectp 3)
1. DnexTpoH ABMKETCA B OJJHOPOJHOM MAarHUTHOM Tosie ¢ uHAyKiuerd B = 0,1 Ti mo okpy’HOCTH.
Onpenenure yriaioByr CKOPOCTh BPAILLIEHHUS dJIEKTPOHA.
2. B onHopoaHOM MarHuTHOM moJie ¢ uaaykuue B = 0,5 Tn Bpamaerca ¢ gactoroit n = 10 ¢t
crepxenb a0 | = 20 cM. Och BpalieHus napauieibHa JUHUSIM HHIYKIMA U TPOXOIUT Yepe3
OJIMH U3 KOHIIOB CTEPKHS MEPIEHAUKYIAPHO ero ocu. Onpenenutb pazHoCcTh noteHnuanos U Ha
KOHIIaX CTEPKHSL.
3. ITapannenbHbIi Ty4OK CBETA MEPEXOUT U3 IIIULEPUHA B CTEKJIO TAK, YTO MYYOK, OTPAKEHHBIN OT

I'PaHUIIBI pa3jesia 3TUX Cpel, OKa3blBAETCS MAKCHUMAJIBHO IMOJIApU30BaHHBIM. Omnpenenuts yrou ¥
MEX/]ly Na/Ial0IUM U IPETOMIICHHBIM ITyYKaMHu.

4. Yepnoe teno umeer temmneparypy T1 = 500 K. KakoBa Oyner temnepatypa T2 Tena, ecnu B
pe3yibTaTe HarpeBaHus MOTOK U3Ty4YEHUs YBEIUUYUTCA B n = 5 pa3?

e I

5. OHpe,Z[eJ'II/ITB, KaKasa J0JId paJuOaKTHBHOI'O M30TOIIa 'é;;—h’: pacnagac€Tcsa B TCUCHUC BPEMCHU t=
6 CyTOK.
Bormpocs! aiis 3amuThl 1abopaTOpHBIX paboT
Bonpocsl no pasnpeny 1.
1. BpamarensHoe 1BrkeHue. YTI0BO€ NIEpEMELIEHHE, YITIOBAsE CKOPOCTh U YIIIOBOE YCKOPEHUE.
Kunemaruueckue Gopmyiibl paBHOMEPHOTO M paBHOYCKOPEHHOTO BpauieHust. CBsi3b JIMHEHHBIX U
YITIOBBIX XapaKTCPUCTUK NBUKCHUS.

2. MoMeHT HHEpLMU MaTEpUAIbHON TOUKH, CUCTEMBI MATEPUAIIBHBIX TOUEK, Tea. Teopema
[lIrerinepa.

3. MoMeHT cHiTbl OTHOCUTENBHO OCH BpallieHusi. OCHOBHOM 3aKOH IMHAMHKH BpAIllaTEIbHOTO
JIBUKEHUSL.

4. 3akonbl Hetorona. Macca. Cuna. Ha3Bath OCHOBHBIE CHITBI B MEXaHUKE U OTIHCATh UX
CBOWCTBA (HampaBlieHHe, Cloco0 pacyera, IPUpPO/ia CUIIBI).

5. Kunemarnueckue ¢hopMyIibl paBHOMEPHOTO U PABHOYCKOPEHHOTO TPSMOJIMHEHHOTO
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ok

nBIKeHUs. JInHelHas cKopocThb, ycKopeHue, nepemeltenre. CpeiHsas 1 MTHOBEHHAs: CKOPOCTb.

MowmeHT cuiibl. MOMEHT MHEpPIIMN MaTepUalIbHOM TOYKH U Tesla. OCHOBHOM 3aKOH JUHAMUKU
BpaLaTeJIbHOTO IBKEHUS. MOMEHT MMITynbca. 3aKOH COXpAaHEHUs] MOMEHTA UMITYJIbCa.

YrioBoe nepeMeleHue, yriaoBas CKOpOCTb U YIJI0BO€ yCKopeHue. Kunemarnueckue
(hopMyITBI PABHOMEPHOTO Y PABHOYCKOPEHHOTO BpaiieHus. CBs3b TMHEHHBIX U YITIOBBIX
XapaKTEPUCTUK JIBUKCHUS.

BpamarensHoe nsuxenue teepaoro rena. Kauenue tena. @opMyssl KHHETUYECKOW SHEPTUN
BpaLIAIOLIETocs U KaTsIerocs TBepaoro Tena. [IpuHiun paboTsl yCTaHOBKU. 3aKOH COXPAaHEHUS
SHEPIUu I MassTHUKA MakcBemia.

MowmeHT cuiibl. MOMEHT MHEPIMHN MaTepUalIbHOM TOYKH U Tesia. OCHOBHOM 3aKOH JMHAMUKU
BpalaTeJIbHOrO JABMKEHUS.. MOMEHT UMITynbca. 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCa.
OCHOBHOM 3aKOH TMHaMHUKH BpalaTeJIbHOTO IBUYKEHHSI YEPE3 MOMEHT UMITYJIbCa Tena (B
000O0ITIICHHOM BHJIE).

Kunemarnueckue ¢popmyIibl paBHOMEPHOTO U PaBHOYCKOPEHHOTO TIOCTYNATEIBHOIO
JBYKEHUS. JIMHENHOE nepeMellieHre, CKOPOCTh U yCKopeHre. HopMalibHOE M TaHT€HIIMAIbHOE
yckopenue. JlupdepeHanpHble CBA3M JTUHENHBIX XapaKTEpPUCTUK JABUKEHUS (Uepes3
MIPOU3BO/IHBIE).

Kunemarnueckue popMyIil paBHOMEPHOTO U PaBHOYCKOPEHHOTO BPAIIATEIbHOTO IBUKEHHS.
VYrnoBoe nepemernieHrne, CKOpocTh 1 yckopenue. JuddepeHnmranbHbie CBSI3H YTI0OBBIX
XapaKTEPUCTUK JIBMKCHUS (Uepe3 pOu3BOAHbIC). CBSI3b JIMHEHHBIX U YTIIOBBIX XapaKTEPUCTUK
JIBMDKCHUSI.

Mexannueckas sHeprusi. [loTeHnmanbHas 1 KuHeTH4ecKast sHeprusa. Kunerudeckasi sHeprus
MOCTYIATEILHOTO M BPALATEIBHOTO IBHYKEHMS TENA. 3aKOH COXPAaHEHHsI SHEPTUU TENA,
CKaTBIBAOLIETOCS ¢ HAKIIOHHOM IJIOCKOCTH.

Buner Mmexanndeckoit sHeprun. @opMyIibl MOTEHIMATBHON SHEPTUH (JIIsI CHITBI TSHKECTH U
CiiIbl ynpyrocts). @opMyIibl KHHETUYECKOW SHEPTUH (VIS TOCTYMATEIbHOTO U BpaIllaTeIbHOTO
JBWOKEHUS ). 3aKOH COXPAHEHUS TIOJTHOW MEXaHUYECKOM DHEPTUH.

Pabora wmexanwmueckoit cunbl. Dopmyna CBsA3M pabOTHl CHWIIBI TPEHHUS C H3MEHEHHEM
MaKCHMaJIbHOW MOTEHIMAILHOM sHepruu mapa. [IpuHuun paOoThl yCTaHOBKH MO MCCIIEOBAHHIO
CHJIbI TPEHUSI.

Bugpr Tpenus. Cuna TpeHUS CKOJIBKEHHUS, KaueHHs M TOKOs: (OpMyJbl, CBOWCTBa,
KOA(PHUIMEHTHI TPEHUS U CIIOCOOBI UX YMEHBIIICHHS.

Teuenue xwunkoctu. Jlunum Ttoka. TpyOka Toka. YcTaHOBUBILEECS TEUCHUE KHUJIKOCTH.
PesxuMbl TeueHuUs KUAKOCTU U UX XapakTepHble ocodeHHocTu. Yucno PeitHonbaca.

VYpaBHeHHEe  Hepa3phIBHOCTH.  YpaBHeHMEe  bepHymm.  CocraBisionue  JaBJICHUS
(rumpocraThyeckoe, CTaTHYecKOoe, JUHAMHYECKOE) U MPUYUHBI MX BO3HMKHOBEHHS. YpaBHEHHE
Bbepuynnu s ropu3oHTAIBHON TPYOKH.

Bsizkoctb. Koadduimentsl nuHaMUYeCKOM M KUHEMaTHYEeCKOM BSA3KOCTHU. 3aBUCHMOCTH
BA3KOCTH KUJKOCTEN M Ta30B OT TEMIIEPATYPhI U €€ KaYeCTBEHHOE 00bSICHEHHUE.

3akon [lackans. [laBnenue crtonba skuakoctu. Cuna Apxumesna. YCJOBUS IUIaBaHUS Tela
(Teno TOHET, BCIUIBIBAET, YPABHOBEIICHO B KUJIKOCTH).

WneanbHast xuakoctsb. Bsskocts. [logbemHas cuima ¥ J000BOE COMPOTHBICHHUE, MPUYMHBI MX
BO3HHUKHOBEHHUS

Bonpocs! o pasaeay 2.
[Ipyxunnblii MasTHUK. @opmyna Tommncona i nepruoaa koneGaHUi MPY>KMHHOTO MasTHUKA.
3aKOH COXpaHEHUS SHEPTUU AT KoJIeOaHH MPYKUHHOTO MasTHUKA.
HuddepennnanpHoe ypaBHEHHE TapMOHUYECKHX KOJEOaHWH MPY>KUHHOTO MAasTHHKA U €ro
pemenue. [lepuon, yactoTa, KpyroBas (IIUKINYECKasi) 4acTOTa, aMIUIUTY/a, da3a KoiaeOaHuil.
3akon I'yka B nuddepennmansuoit u unTerpansHoit popme. OTHOCUTENBHAS U aOCOMIOTHAS
nepopmarusi. Mexanndeckoe HampspkeHue. Jlmarpamma pactsikeHus. [IpenaenbHble TOUKH Ha
TarpaMMe pacTsKEeHHUS.
duznyeckuilt 1 MaTeMaTH4eCcKuii MasTHUK. [IpuBenenHas AmuHa GU3MYECKOTO MAasITHHUKA.
dopmyna nepuoaa KoiaebaHu GU3NIECKOTO0 U MaTEMATHUYECKOTO MasTHUKA.
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Bomnpocsl no pazaeny 3.

[Tapamerpsl cocTosiHus ra3a. TepMoIMHAMUYECKHUN IPOLECC U PABHOBECHE.

Vpasuenue Knanelipona u MenneneeBa-Kianeipona.

N3omnpoueccs (1 KakJI0ro U30Ipolecca AaTh ONPEAeIIEHNE, 3alucaTh 3aK0H, IIOCTPOUTh
rpaduku B koopauHarax PV, PT u VT).

[lepBoe Hauano TEpMOAMHAMUKM, €ro IpPUMEHEHUE K u3ompoueccam. MolspHble
TEIJIOEMKOCTH.

VYpasuenue Maiiepa. Koadpunuent Ilyaccona.

AnmabatHelii mporiece (3anmcath (GOpMyny, MOCTPOUTH Ipaduk B KoopauHatax PV m
OMMCATh OTINYUE OT U30TEPMBI).

[loBepxHOCTHOE HATsDKEHHE ¥ MEXaHW3M ero oOpa3oBaHus (CM. METOJHUYKY).
CmaunBanue. KanwuisipHble SIBICHUSL.

OcHOBHOE ypaBHEHHE MOJICKYJIAPHO-KMHETHYEeCKOW Teopun. WneanpHbiii ra3. [lkama
KenbBHHA U Llenbcus.

KII/ TermoBoro aBuraTens U uaeaibHON MalnuHbel KapHo.

PeanbHsblii ra3. YpaBaenue Ban-/lep-Baanbca.

Bomnpocsl no pazneny 4.

HanpskeHHOCTh UM MOTEHIMAN 3IEKTPOCTATUUECKOTO M0JIsL, CBSA3b MEeX1y HUMHU. CHUJIOBbIE
JIMHUHU U SKBUIOTEHIMAIbHBIE TTOBEPXHOCTH, UX B3aUMOCBS3b. BekTop rpamuenta. [IpuHiun
CYIIEPITO3UIUH TOJIEH.

Teopema ['aycca ans snekTpocTaTHYecKOro Mojsi B BakyyMe M BemlecTBe. PabGorta moss.
Teopema o IUPKYISAIUKN BEKTOpa HAPSHKEHHOCTH.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsiIOB B IPOBOJIHMKE.
JIMDIEKTPUKU B AJIEKTPOCTATUYECKOM ToJie. THmbl 1uaieKTpukoB. [lonsipusanys U ee BHUIBIL.
[Tonsspu30BaHHOCTH, AUAIEKTPUYECKAs MPOHULIIAEMOCTh U BOCIPUHUMUYHUBOCTE. DJIEKTPUUYECKOE
CMELIEHUE.

DIIEKTPOEMKOCTh NMPOBOJHMKA M KOHJeHcaTopa. CBsA3b HANPSDKEHHWS M HANPSDKEHHOCTH,
CBSI3b 3aps/ia ¢ HAPSHKEHUEM B KOHJIEHCATOPE.

EmkocTh mockoro xonzaeHcatopa. CoennHeHUs] KOHAEHCATOPOB (cxema U (pOpMyIbl IS
pesynpTupyomux 3HadeHuidt ¢, U, C). DHeprus 3apsHKEHHOTO MPOBOJHUKA, KOHACHCATOPA.
O6beMHas MII0THOCTh SHEPTUH.

[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsiIOB B IPOBOIHUKE.
JIMDIIEKTPUKY B 3JEKTPOCTATUYECKOM MoJje. Tunbl ausnekrpukoB. [lonspuzanus u ee BUIBL.
[Tonsipn30BaHHOCTH, AUAIEKTPUYECKAs MPOHULIIAEMOCTh U BOCIPUHUMUYHBOCTE. DJIEKTPUUYECKOE
CMELIEHUE.

@opMyna CONPOTUBIIEHHS IPOBOJOYHOIO IPOBOJHUKA. 3aBUCHUMOCTb COIPOTUBIICHUS
MIPOBOJHUKA OT TEMIEpaTyphl U €€ KauecTBeHHOoe oObscHeHue. 3akoH [[xoyna - Jlenna
(maTerpansHas u quddepeHnuanbaas opma).

3akonsl Oma B uHTErpaibHON ¢opme (s HEOTHOPOIHOTO YYacTKa Iemu, IS
OJIHOPOJHOTO ydacTKa Lemu, JjIs 3aMKHyTod (mosHoi) menu). 3akoH Owma B
muddepenunansHoit popme. Coenunenus pesuctopon (cxema u dpopmynst g U, I, R).

[IpaBuna Kupxroda. Y3en uenu, He3aBUCUMBIA KOHTYp, MpaBUIa PACCTAHOBKH 3HAKOB.
3anaua Ha npuMeHeHue npasui Kupxroda.

3akoH Jlxoyns — JleHua B uHTerpaibHoil u nuddepenuanbHoi Gpopme. MOIHOCTD TOKA.
@opMyIibl TOTHOW U MOJIE3HOM MOUTHOCTH B 3nekTpuyeckoi uenu. KIIJ] ncrounnka Toxa.

Coenunenus pesuctopoB (cxema u ¢opmynsl g U, I, R). @opmyna conpotusieHus
IIPOBOJIOYHOTO MPOBOJHUKA. 3aBUCUMOCTb COIIPOTUBIIEHUS IPOBOJAHMUKA OT TEMIIEPATYphI U €€
KayecTBeHHOE 00bsicHeHne. CBepXIPOBOIUMOCTb.

[lonynpoBOAHMKHM, MX OTIMYKAE OT IPOBOJHUKOB U JUIIEKTPUKOB. OJIEKTPOHHAS U
JBIPOYHAs TPOBOIUMOCTH B MOJYPOBOIHUKAX. MeXaHu3M 00pa30BaHus JbIPOK.

CoOcTBeHHas M MpUMECHas! MPOBOJUMOCTh B MOJYNpOBOJHUKAX. [ToynpoBOAHUKN p- U
N- TUMA, UX MOJyYEHUE.

[omynpoBoaHuKOBBIN Ar0A. OcobeHHOCTH paboThl 1uoja. TpaHzuctop.
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Bonpocsl o pasageay 5.

MaruuTtHoe 1noje, ero XxapakTepucTuky. CUI0BbIE JIMHUU.

Cuna Jlopenua u cuna Amnepa. 3akoH buo-Casapa-Jlamaca. MarautHoe nose 3eMiu.

OcCHOBHbBIE TOJIO)KEHHUSI TEOPUM DIIEKTPOMArHUTHOro mojs MakcBemia. YpaBHEHUs
Makcsema.

Teopema o nupkysauuu Bekropa B. Teopema ['aycca [uist MarHuTHOIO 11071 B BAKyyMe.

3asjaya Ha MPUMEHEHUE MpaBuja IPaBoro BUHTA (MAarHUTHOE I10JI€ IPSIMOTIO MPOBOJIHUKA U
KpYroBOT'O BUTKA) U IIPaBWJIa JIEBOW PyKH (HaIpaBiIeHUE CUII).

@®eppo-, napa- M JAUAMArHETUKH, WX OTJIMYUTENIbHbIE OCOOEHHOCTH. MexaHu3m
(bopMUpOBaHHS OCTATOYHONH HAMAarHMYEHHOCTH y (eppomarHeTukoB. Jlomensl. Touka Kropm.
[Tetns rucrepesuca.

MaruutHoe noJie. [Totok BekTopa B.

SIBneHue AMEeKTPOMArHUTHOM MHAYKIIMM U caMOMHAyKIuu. [Ipasuio JleHna.

HamarununBanue marmetnkoB. Makpo- u mukporoku. Hanpspkennocts H n nanyknus B
MarHUTHOTO TOJIS, UX B3aUMOCBS3b.

MaruuTHas MPOHUIIAEMOCTh U BOCTIPUUMYHUBOCTD. TeopeMa 0 HUPKYIsuuu Bekropa H.

Bomnpocsl no pasaedy 6.

3aKOoHBl OTPAXEHUS U TPEJIOMIIEHHMS] CBETOBBIX BOJH. 3aKOH MPAMOJIMHEHHOTO
pacnpocTpaHeHusl CBeTa. 3aKOH HE3aBUCHMOCTH CBETOBBIX IMy4YKOB. JIMH3BI (BUbI, OCHOBHbIE
Ty4yd, GopMmyra JUH3bI).

OTHOCUTENBHBI ¥  AOCOJIOTHBIM TOKa3aTelaW TpeloMJeHUs. SIBJeHWE TOJHOTO
BHYTpPEHHETo oTpaxkeHus. Jlucnepcus cera.

[TonspuzoBanHbIi cBeT. Buapl nmossipusanuu. Yros u 3akoH bprocrepa. 3akoH Maimoca.
[ToBOPOT MIOCKOCTH MOJAPU3ALINH.

Hutepdepentiusa u nudpakius cBeta. Y CIOBUS BOSHUKHOBEHUSI HHTEPPEPEHINHU. bembiii u
MOHOXPOMATHYECKUN CBET. YCJOBHS MAaKCUMYMOB U MUHUMYMOB. Pa3HocTh (a3 W pa3HOCTH
X0/1a.

OmnpiT FOnra. MaTepdepennns B TOHKUX MIeHKaX (X0 rydeit). [IpocBeTneHne onTuky.

Kombmma HeloToHa, xoa wuHTepdepupyronmx aydedl u HaOmogaemas KapTHHA B
OTPAKEHHOM U IIPOXOJIAIIEM CBETE.

Hudpakuus. Ilpuamun  Todirenca-®Openens.  Teopuss 30 Dpenens  (PUCYHOK
pacnpe/iesieHus: 30H Ha BOJTHOBOM MOBEPXHOCTH, (popmyiia paauyca 30H OpeHens).

Judpakius Ha KpyrjioM OTBEPCTUU U IJTMHHOM ILIEH.

JudpakuroHHas penieTka. YCJIOBHE TJIABHBIX MAaKCUMyMOB W MHHHMYMOB JIJIst
T pakiMOHHON perieTku. JludpakiunonHas KapTHHA B MOHOXPOMAaTHYECKOM U O€JlIOM CBETe.
Pa3pemaromast ciocoOHOCTh JUPPAKIIMOHHOM PELIETKH.

KopnyckynsipHo-BonHOBOM ayanu3Mm cBeta. KBaHT cBera. DHeprus, Macca M UMITYJbC
(dboToHa.

Snenne dotorddexra. Buasl dotosddekra. IlpuHiun paboThl MOIYIPOBOJHUKOBOTO
(dhoTo37IEMEHTA.

VYpaBHenne DitHmTeitHa s BHemHero ¢orosddekra. KpacHas rpanuna dororddexra.
PaGora Bbixozaa snexktpoHa. 3akoHsl CToNETOBA.

Crnekrtp. Bunpl cnextpos. CriekTpsl HCIycKaHUs U NOrJIomeHus1. CIeKTpaabHblid aHAIU3 U
€ro IpUMEHEHHUE.

Monens atoma Pesepdopaa — bopa. IToctynater bopa.

OO0pa3oBaHue crieKTpa u3nydeHus aroma Bogopoaa. ®opmyna bansmepa.

Crnekrpanbnble cepun Jlalimana, bansmepa, [lamena.

SBnenne ¢oroddpdexra. Buapr dorordpdekra. I[IpuHuun paboTel BaKyyMHOTO H
ra30HANOJIHEHHOTO (POTORIEMEHTA, UX BOJIBT — aMIIEPHbIE XapaKTEPUCTUKU.

TennoBoe wu3nmyyeHne u ero ocobeHHocTH. CrekTpajabHas HCIyCKaTeNbHas U
MOTJIOIIATENbHAS CIOCOOHOCTh. IHTerpanbHas sHepreTuyeckasl CBeTUMOCTb.

AbcomotHo yepHoe Teno. Cepoe teno. 3akon Kupxroda.

3akon Credpana — bonpumana. 3akon Buna. I'paduk 3aBHUCHMOCTH HCIYCKaTENbHOM

23



CIOCOOHOCTH TeNa OT JUTMHBI BOJHBI IIPH PAa3HBIX TEMIEpaTypax.
21.  Tlocrynatsl bopa. OOpa3oBanue crekTpa U3TydeHHUs] aTOMa BOJIOPOIa.

HepequL BOIIPOCOB, BBIHOCHUMBIX Ha IIPOMCIKYTOYHYIO aTTCCTAINTO

(3a4eT, IK3aMEH)
Bomnpocsl k 3auety (2 cemecTp)

Paznen 1 «Pusnyeckne 0CHOBBI MEXaHHUKIDY

1. Tlpeamer puzrku. Meroas! Gpuznbeckoro uccienoBanyst. Posb GH3MKY B pa3BUTHN TEXHUKU U BITUSHUC
TEXHUKU Ha PA3BUTHE (DH3UKU.

2. MexaHnndeckoe JBWKEHHE Kak IpocTeimas Qopma JBmKeHHs Martepuu. Kiacchdeckass MexaHuKa.
IIpocTpaHCTBO 1 Bpemsl B KJIIACCUUYECKON MeXaHUKe. PH3NYECKUe MOJIENH.

3. Kunemarmdeckoe ormvicanue qBKeHHs TOYKH. CKOPOCTB U YCKOPEHHE TIPY KPHBOJIMHEHHOM JIBHYKEHHUH.
HopmarsHoe 1 kacaTenbHOe (TaHTeHIMATBHOE) YCKOPEHMS.

4. JIBwKeHHe TOYKH TI0 OKPYKHOCTH. BEKTOpBI YIJIOBOM CKOPOCTH M YIJIOBOTO YycKopeHusi. CBsi3b
JIMHEMHBIX CKOPOCTEN Y YCKOPEHNH C YIVIOBBIMU CKOPOCTSMH M YCKOPEHUSIMU.

5. Jlunamuka. Mexanndeckast cucrema. Cuna. Macca u mmmynbe. CoBpeMEHHasi TPaKTOBKA 3aKOHOB

Hetorona. Critbl B MEXaHUKE.

WMrysibe crcTeMBl MaTepHaTbHBIX TOUEK. 3aKOH COXPaHEHHS HIMITYITHCA.

O6o6menHast hopmymposka Il 3akona HetotoHa. 3akoH BcemupHOTO TAroTeHus. LleHTp macc

MEXaHMYECKOW CHUCTEMBI, 3aKOH IBIDKEHHUS IeHTpa Macc. JIBIDKEHHWE Tell ¢ TepEeMEHHOM

MAaCCOH.

8. DHeprus Kak yHMBepcaJbHash Mepa pa3IMdHbIX (OpM JBIKEHUS W B3aUMOJCHCTBHS. PaboTa CHIIbL
KoHcepBaTrBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI. MOIITHOCTB.

9. Kunernyeckast SHEprHsi MEXaHUUECKOM cucTeMbl. [loTeHIapHas SHeprysl.

10. 3akoH coXpaHEHHs SHEPTHN B MEXaHHUKE. Y Iapbl.

11. MowmenT urepuuu. Teopema IlITeitHepa.

12. MomenT cuinbl. OCHOBHOE ypaBHEHHE TUHAMUKHU BpalllaTeIbHOTO JIBUYKEHUS TBEPJOTrO Teja.

13. Kunernyeckasi SHEprusi BPaIAIOIIerocsi U KaTsIIerocs: TBEpAoro tena. Pabota mpu BpamareIbHOM
JIBVDKEHUH.

14. MomeHT UMIyJbca MaTepHabHON TOYKH, MEXaHUYECKOM CUCTEMBI U TeJla. 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCA.

15. OcHOBHOE ypaBHEHHE JAWHAMUKH BpAIIaTEeIbHOTO IBUKEHHUS TBEPAOrO Teiia B 00OOIIEHHOM
BHJIE. 3aKOH COXpaHEHUSI MOMEHTAa UMITYJIbCA.

16. Jlepopmanmst B T1Bepaom Tene. 3akoH ['yka. Koadbdumument Ilyaccona. JImarpamma

~No

pacTsHKEHUS.

17. 'mnpocraTrka HECKUMaeMou »kuakocT. JlaBnenue crosba skuakoctd. Crma Apxumena. Y CIoBuUst
IUTaBaHHS TEI.

18. CraninoHapHOE€ TEYCHHE WJICATBLHON JKMIKOCTH. YpaBHEHUE HEPa3PHIBHOCTU. YPpaBHCHHUE
bepnymnu.

19. Bszkoctb xkunkocT. Pexxumpl Teuenuns. Yucno PeitHomnbaca. MeTo bl onpeieieHusl BA3KOCTH.

Pa3nen 2 «KoneGaHus U BOJHBD

20. Knaccudukanus koneOaHuil. YpaBHeHME TapMOHHMYECKMX KojeOaHMi. MexaHudeckue
KonebaHusa. OHeprus kosebanuil. JuddepeHnuanbHoe ypaBHEHHE T'apMOHHUYECKHUX
KoJIe0aHUH.

21. MasATHUKH.

22. CBoOoHbIe 3aTyXarolue Koyuebanus. BeinyxneHHble kosiebanus. PesonaHc.

23. BonnoBoe apwkenue. Ilnockas rapmoHuueckass BojHA. /liMHA BOJIHBL, BOJHOBOE YHCIO,
(a3oBast CKOPOCTb. Y paBHEHHE BOJIHBI.

Paznen 3 «MouekynsapHas GU3MKa U TEPMOIMHAMHUKAY

24. CTaTUCTUYEeCKMA W TEpMOJMHAMUYECKUHA MeToabl HccienoBaHus. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKON TeOpUH HAeaIbHBIX ra3oB. TemnepaTypHas mkana Llembcus u
KenpBuHa.

25. CpenHsisi KHHETHYECKass SHEPrust MOJeKyl. MOJeKylIIpHO-KMHETHYECKOEe TOJKOBaHHE
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26.
27.

28.
29.
30.
31.
32.

33.

34.

35.

a0COJIIOTHON TeMITepaTypHl.

Pacnpenenenne Makcgeiia MOJIEKYJT UI€aJbHOTO rasa.

Pacnpenenenne bonpumana u Gapomerpuueckas ¢opmyna. CpenHee YUCIO CTOJIKHOBEHUH U
CpeaHss JyMHa CBOOOIHOTO mpobera.

TepmoanHaMuyeckue napameTpbl. TepMOIMHAMUUECKOE PaBHOBECUE U IMpOIiEcC. Y paBHEHUE
COCTOSIHUS MI€aIbHOIO ra3a. M3omnpoueccsl.

[TepBoe Hauwano TepmoauHamMuku. PaGora rasza. TermooOMeH, KOJHMYECTBO TEILJIOTHI.
BHyTpeHHsIs sHEPTHS UACATBHOTO ra3a. Ynucio crenenei cBoOO bl

[IpumMeHneHne epBOTo HaYajga TEPMOAUHAMUKH K M30MpoIieccaM. AInabaTHBIN MpoIece.
TemmoemkocTs. YpaBaenue Maiiepa. Koaddumuent [Tyaccona. [TomurporHsii mporecc.
Hukael. Tepmuueckuit K1/ nukna. TennoBele ABUraTeny, X0J0IWIbHbIE MAlIMHBL. Teopema
Kapno. [uxi Kapao u ero x.1.1. Bropoe Hagamo TepMOIMHAMUKH.

OO6partumbie U HeoOpaTtumbie npoiiecchl. JHTporus. HepaBenctBo Kiaysuyca. Onpenenenue
SHTPONUHN PAaBHOBECHON CHCTEMBI Yepe3 TEPMOJMHAMHUYECKYI0 BEPOSTHOCTb MAaKpPOCHCTEMBI.
Teopema HepHera-Ilnanka.

Cunbl ¥ OTEHIMANIbHASL SHEPTUS MEXMOJIEKYIIPHOTO B3auMOJecTBUs. Y paBHeHUe Ban-aep-
Baanbca. M3oTepmsl Ban-nep-Baanbsca u SKkCriepuMEHTaIbHbIE W30 TEPMBI.

SBnenue nepenoca. Juddysus, TEmIonpoBoIHOCTb, BHYTPEHHEE TPEHHE.

Pa3nea 4 «DnexTpuuecTBoy

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.

53.

DIJIEKTPUYECKHE 3apsAlibl. 3aKOH COXpPaHEHHWsS 3apsAnoB. BzamMmopeilcTtBue 3apsgoB. 3aKOH
Kynona.

DNEeKTPOCTaTUYECKOE II0JIe, €ro XapaKTEePUCTUKH. OKBUIOTEHIMAJIbHBIE IOBEPXHOCTH H
CWJIOBBIE JIMHUU 3JIEKTpOCcTaTHUecKoro nojs. [lpuHnun cyneprno3unnu nojei.

[ToTok BekTOpa HAMpsKEHHOCTH eKTpocTaTHueckoro noiisa. Teopema [Maycca (g Bakyyma).

[ToTreHnmanpHBIN XapakTep dJeKTpocTaTndeckoro mojs. [lonstue norennuana. Pacuer paboTsr
IIpU  NEpeMEIICHUH 3apsia B JJEeKTpocTaTudueckom moJie. [lupkymsaumss Bekropa E
3NEKTPOCTATUYECKOTO MOJIS.

Onpenenenre pa3HOCTH MOTEHUUAIOB B 3JEKTPOCTATHYECKOM MoJie. CBsA3b HANPSKEHHOCTH U
rnoTeHuuana. ['paaueHTt noreHuuana.

[TpOBOJHMKY B 3JIEKTPOCTATHMYECKOM ToNe. PaBHOBecHe 3aps0B B MPOBOJAHMKE. EMKOCTH
MIPOBOIHHUKOB.

Emkocts  koHzmeHcatopoB.  CoelMHEHHMs]  KOHACHCATOPOB.  ODHEPrus  3apsHDKEHHOIO
KOHJIEHCATopa.

DHeprus MeKTpocTaTuyeckoro nois. O0beMHast INIOTHOCTh SHEPT U MOJIS.

Tuner  nuanextpukoB. llomspusanus nudAeKTpUKOB W ee  BuAbl.  [lonsipu3oBaHHOCTH
JUAJIEKTPUKOB.  JlMdjeKkTpruyeckas  BOCHPUMMYMBOCTE U MPOHMIIAEMOCTb.  BekrTop
3NEKTPUYECKOTO CMELIEHUSI.

CBoOomubie U cBsi3aHHbIe 3apsiabl. Teopema [aycca s monis B JIMDIIEKTPUKE.
CerHerosneKTpuKU. DIEKTPUYECKOE 10JI€ B OAHOPOAHOM JUAIIEKTPHUKE.

[TocTOsIHHBIN 3JIEKTPUYECKUN TOK, YCIOBHS €r0 CyIIECTBOBAHUSA U OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cuibl. [lonsarue 3/1C u HanpsokeHUs.

ComnpoTuBieHHE MPOBOJIOYHOrO MpoBoAHMKA. CoequHeHuss NPOBOJHUKOB. TemmneparypHas
3aBHCUMOCTb COIIPOTHUBIICHUS U €€ KadyeCTBEHHOEe 00bsicHeHHe. CBEpXIPOBOIUMOCTb.

3akoH OMma B MHTErpasibHOM (opMe A OTHOPOJHOTO U HEOJHOPOJHOIO YUACTKOB LEMH, JUIS
MIOJIHOM LIETIH.

IIpaBuna Kupxroda.

3akoH J[xoyns — JleHna B uHTEerpagbHoil popme. MOIHOCTE TOKA.

3akoH Oma u [xoyns — Jlenna B nuddepenunansHoi popme.

OnexTpuueckuil TOK B MeTaax. Kiaccuueckas TeEOpHsl 3JIEKTPONPOBOJHOCTH. TOk B
BaKyyMe. DMHCCHs 2JIEKTPOHOB. ['a30BbI€ pa3psiibl.

[TomynpoBoaHuKkU. 30HHAs Teopus TBepaoro Tena. CoOCTBeHHAas: U MPUMECHAs TPOBOIUMOCTb
[IOJIYIIPOBOJHUKOB. J(HOx.

25



Bomnpocsl k 3x3ameny (3 cemecTp)

Pasznea 5 «Margetusm»

54.

55.

56.

S7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarsuTHO€E MoJjie M €ro XapakTepUCTUKH. Makpo- U MUKpPOTOKH. Bo3neiicTBUE MarHUTHOIO
I10JIsl HA PAMKY C TOKOM U Ha MPSIMOJIMHENHBIN POBOJIHUK C TOKOM.

CunoBble JTUHMM MarHuTHOM wuHAykuuu. CuwioBas KapTMHa  MarHUTHOTO  IOJIA
MPSIMOJIMHENHOIO IPOBOJHMKA C TOKOM M KpyroBoro BuUTKa. llpuHuun cynepno3unuu
MAarHUTHBIX MOJICH.

3akon buo — CaBapa — Jlamaca.

Bo3zgeiicTBue MarHuTHOTO MOJIs HAa ABWXKYyIIHiics 3apsana. Cuna Jlopenna. [[BwkeHnue 3apsna B
MaraHutHoM noJie. Dddext Xomna.

BuxpeBoii xapaktep MarHuTHOTO ToJis. Teopema ['aycca m Teopema 0 LMPKYJISIMKA BEKTOpa
MarHUTHON UHIYKIUH (B BaKyyMe).

HamarununBanne  MarHeTukoB.  HampsokeHHOCTh ~ MarHUTHOTO — moJis.  MarHuTHas
MIPOHUIIAEMOCTh U MarHUTHasi BOCIIPUUMYHUBOCTb.

JlnamarHeTuky, napaMarHeTUku U (peppoMarHeTUKy.

Cas3p BekTopoB B 1 H. 3akoH mosiHOro Toka Juis MarHUTHOTO TOJISl B BellecTBe. Teopema o
LUPKYJSIuu BekTopa H.

OnexTpoMarHuTHast UHAYKIUS. DJ1C HHAYKIIMHY B TIOJIBUXKHBIX U HETIOJABM)KHBIX ITPOBOJHUKAX.
Bpamenne pamku B MarHUTHOM 110J1€. Tokn DyKO.

Camounnykuusi. WMHAYKTUBHOCTh TpoBOoAHUKA. 3akoH JleHma. Bsammuas wuwHIyKOWUS.
Tpanchopmaropsr.

Pabora mo mepemerieHro NMPOBOJHUKA C TOKOM B MarHMUTHOM MoOJje. DHEpPrusi MarHUTHOTO
noJist B cosieHouie. I1MoTHOCTE SHEPrUY MarHUTHOTO TOJIS.

BuxpeBoe osnektpuueckoe mose. Tok cmemenus. Cucrema ypaBHeHM MakcBenna B
HWHTETpaJIbHON (hopme.

Konebatenpubiii xkoHTYp. IIpeoOpa3zoBaHme 5HEPruM Ha pa3IUYHBIX dTamax KoJieOaHUs.
Hudbdepenninansupie ypaBHEHHUsSI CBOOOJTHBIX HE3aTYXaIOIIMX W 3aTyXarolIuX KoJieOaHUW B
HEM U UX peleHusl.

JubdepenunansHoe ypaBHEHHE SJICKTPOMArHUTHOM BOJHBI W ero pemieHue. CKOpOCTh
pacnipoctpaHeHusi BOJIHBI. Bektop YmoBa-lloiiHTMHra. DHEpreTMyeckue XapaKTepPUCTUKH
AJIEKTPOMArHUTHBIX BoJIH. [1Ikasa 3JeKTpOMarHUTHBIX BOJIH.

Paznea 6 «OnoTukay

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

79.
80.

81.

Onrtuka. 3akoHbI reoMeTpruuecKoil onTuku. [loHOEe BHYTpeHHEe oTpaxeHue. JIMH3bI.
Wnrtepdepenust cBera. YcClioBUS BO3HUKHOBEHUS HHTepepeHIuu. MeToa BEKTOpPHOM
JUArpaMMBbl JUIsl CIIOKEHUS ABYX UM HECKOJIbKHUX BOJIH.

[IpuHnun nonxyvyeHus UHTEPGHEPEHIUMOHHON KapTUHBI. Y CIOBHS MaKCUMyMOB M MHUHHMYMOB.
Pa3znocts (a3 u pazHoCTh X01a.

Hutepdepentus B ToHkoi mienke. Konpiia HeroToHa.

Hudpakuus csera. [Ipunnun ['toiirenca-®penens. 3ous Openens.

Judpakuus Ha KpyrioM oTBepcTuu. Judpakius Ha JUIMHHOHN ILIETH.

HudpakuronHas pemeTka. [71aBHble MakcuMyMmbl. [71aBHble MUHHMYMBL. Paspernaroras
CHOCOOHOCTD.

[TonsipuzoBanublii cBeT. Buasl nonspusanuu. CrocoObl MOIydeHus MOJIIPU30BaHHOTO CBETA.
[IpoxoxaeHne ecTeCTBEHHOrO CBETa 4epe3 MOJsIpu3aTop U aHanuzarop. IloBoport mimockocTn
MOJISIPU3ALIUH.

[lonspuzanusa cBeTra NpU OTPAXKEHUU U NPETOMIICHHMM Ha TPaHULE JUAJIEKTPUKOB. 3aKOH
bproctepa. [IBoiiHOE JTydenpenoMIICHHE.

KopnyckynspHo-BOTHOBOW Iyanu3M cBeTa. KBaHT cBera. DHeprus W uMIynbc (oTOHA.
Buemrauit hotoapdexr.

CaeroBoe naienue. OnpiTel Jlebenera. ppext Komnrona.

TermoBoe wusmyuenue. 3akoH Kupxroda. AGcomrotHO uepHoe Teno. 3akoH Credana-
BonrmMmana. 3axkon Buna.

TennoBoe uznyuenue. @opmyna I[lnanka. Pacnpenenenue sHepruu B COEKTPE U3IYUYECHHS IO
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94acTOTE U JUTMHE BOJIHBI.

Pa3nen 7 «KBanToBas ¢pusuka»

82. Monens atoma Tomcona u Pesepdopma-bopa. Onwitel Pesepdopna mo paccesnuro anbda-
YacTHUll. DMIIMPUYECKHIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoBHU 3Heprun atoMa Bojopoa. KBaHTOBbIE uKcia: ri1aBHOE, OpOUTAIEHOE, MATHUTHOE.

84. BosiHOBBIE cBOMCTBa MUKpouacTull. JnmHa BosHBI ne bpoiinsg u ee cBoiictBa. BoiHoBas
GbyHKIHS.

85. CooTtHomenue HeomnpeaeneHnocTe [ eizendepra. Ypasuenue Llpenunrepa.

Paznen 8 «Snepnas dusukar

86. CocTtaB aTOMHOTO si/ipa. XapaKTePUCTUKU siApa. SnepHbie cuiibl. DHeprus cBs3u sapa. Jledexr
Macc. DHepreTuueckuil 3p(eKT saepHON peaKkyH.

87. PagroakTHBHOE M3IIy4eHHE W €T0 BUABI. 3aKOH PaJHOAKTUBHOTO pacmaja. SaepHble peakium.
Henenwne saep. Cunres siaep. [lonaTre o 103UMETPUN U 3aIUTE.

6.2. Onucanme nmokasaresjae 1 KpUTepueB KOHTPOJIA yCIIEeBAeMOCTH,
OnHUCcaHMe KA OLeHUBAHUS

Kpurepun oreHku pemieHus 3ajaud Ha KOHTPOJIBHOM paboTe, MpH 3aluTe
nabopaTtopHOM paboThI, Ha 3aUeTe/IK3aMeHe:

o 5 6aa10B BBICTABISIETCS CTYNIEHTY, €CIU B JIOTMYECKH BBICTPOECHHOM
peIIeHNH TPABUIBLHO YKa3aHbl (POPMYIIbl BCEX HEOOXOAUMBIX (PU3HMUYECKUX 3aKOHOB C
MOSICHEHUSIMHU, CJIeJlaHbl BCE HEOOXOAMMBbIE MaTeMaTH4YeCKue mpeoOpa3oBaHus,
PUCYHKH (ITpU HEOOXOIUMOCTH ), TIOJYUCH MPABWILHBIN OTBET;

o 4 Oanja BBICTABISIETCS CTYIEHTY, €CIM B OTBETE YKa3aHbl BCe
HeoOXouMble (U3HUECKHe 3aKOHBI C TOSACHEHWSIMH, TPUBEICHBI PUCYHKH (IIpU
HEOOXOJIMMOCTH), HO B TMOSICHEHUSAX K (PU3MYECKUM 3aKOHAM WJIM B PHUCYHKE
coJiep KaTcsi HETOYHOCTH, WJIU JIOMYIIIEHa MaTeMAaTUYECKHUE OIMOKa P PEIICHUH;

o 3 0anja BBICTABISETCS CTYACHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HeoOXouMble (pU3MYecKrue 3aKOHBI WIM PHUCYHKH (MpU HEOOXOJUMOCTH), WIH B
3aKOHAX U PUCYHKE JIOMYIIEHbI OIUOKY;

o 2 6ana - penieHue He COJACPXKUT OCHOBHOM MOHSTUHHBIA ammapatr 1o
TEME 3aJlauu.

Jlist momycka K 3K3aMeHY CTYIEHT 00si3aH PEIIUTh UTOTOBYIO KOHTPOJBHYIO
paboTy Ha OILEHKY «3a4eT».

HrtoroBass oreHka 1O KOHTPOJIBHOW paboTe «3a4ver» WIH «He3ayeT»
ompejieNnsieTcss Mo cpeaHeMy Oaly 1O BCeM 3ajJadaM BapuaHTa KOHTPOJIbHOMN
paboTHI:

0 - 2,4 6anyia — «He3a4YeT»;

2,5 — 5 0aJ710B — «3a4eT».

Kputepun orieHKH BOIPOCOB /IS 3AIIUTHI JIAOOPATOPHBIX padoT:

o «3a4eT» BBICTABISETCA CTYACHTY, €CJIM B OTBETE HAa BOMPOC MPABHIBHO
yKa3aHbl BCE HEOOXOMUMBbIC (M3MYECKUE 3aKOHBI W OMPENETCHUS C MOSCHEHUSMH,
MPaBUJIBHO OMNHCAHbl SIBJICHUSI WJIM B OTBETE COJEPKATCA HE3HAUUTEIbHBIC
HETOYHOCTH;

. «He3a4eT» - OTBET HE COACPKUT OCHOBHOM IOHSITUWHBIM ammapar Io
TEeMe BOIpoca

Jliis orrycka K 3a4ery/3K3aMeHy CTYIEHT 00si3aH 3aIIUTUTh BCE BHIMIOJTHCHHBIC
nabopaTtopHbie pabOThI HA OLICHKY «3a4eT.
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Ntoroas olieHka 1o 3amure 1a00paTopHON pabOThl «3a4eT» WU «He3adeT
onpezensieTcss no cpeaHeMy Oamny pemeHus 3-X 3aaad mo teme paboTel: 2,5 — 5
0a/s10B — «3aueT»; 0 — 2,4 0aj171a — «He3a4YeT» U OTBETAM C OICHKOM «3adyeT» Ha
BOIIPOCHI JUIsl 3alIUThI JlabopatopHOil paboThl. WToromasi oleHKa MO 3alUTe
nabopatopHoil paboOThl «3a4yeT» COOTBETCTBYET PEIICHUIO 3ajlad W OTBETy Ha
BOITPOCHI JIJIs1 3aIIUTHI TA00PATOPHOI PabOTHI C OIICHKAMU «3a4eT».

JI71s1 BBIMIOJTHEHUSI U 3aIIUTHI JIJAOOPATOPHBIX pabOT CTYJEHTHI pa30UBaIOTCS Ha
Masible rpynmbl no 4 - 6 denmoBek. Kaxkmas rpymnma BBIIOJTHAET Ha 3aHITUU
WHJMBUAYaIbHYIO JlabopaTopHylo paboty. Ilpu 3ammurte mabopaTopHOl pabOTHI
MaJiol TpYNMmoi OTBEThl KaXJAOr0 CTYACHTAa OILEHUBAIOTCS 1O KPUTEPHUSIM
WHIMBUTYaJIBHO.

Kputepuu orieHkr BOIIPOCOB K 3a4eTy/IK3aMeHY:

o 5 0a/u10B BBICTABIISIETCS CTYIAEHTY, €CIIA B JIOTMUYECKU BBICTPOCHHOM
OTBETE Ha BOMPOC MPABUJIBHO YKa3aHbl BCE HEOOXOAMMBbIC (DU3NUYECKHE 3aKOHBI U
OmpeNiesieHUs] C TOSICHEHUSIMU, TPABWIBHO OIMCAHbBI SIBJICHUS, MPEJCTABICH BBIBO/I
OCHOBHBIX (DOPMYJT B COOTBETCTBHUH C U3JIOKEHHBIM JICKIIMOHHBIM MaTEPHAJIOM;

o 4 Oanga BBICTABISIETCS CTYACHTY, €CJIM B OTBETE YKa3aHbl BCE
HeoOXoauMble (U3UYECKUE 3aKOHBI W ONPEACIICHUS C TOSICHEHUSIMHU, OIHCAHBI
SIBJICHUS, HO B TOSICHEHMSIX K (PM3UYECKUM 3aKOHAM W ONPEACIICHUSM COACPKATCS
HETOYHOCTH W (WJIM) SIBJICHUS ONUCAHBI C OMMOKOW M (WJIM) HE MPEJICTABJICH BHIBOJ
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3JI0KEHHBIM JIEKIIMOHHBIM MaTEPHAIIOM;

o 3 O0aju1a BBICTaBISIETCA CTYIEHTY, €CIIM B OTBETE YyKa3aHbl TOJBKO
HeoOXoauMble (U3MYECKHE 3aKOHBI, OIpejeneHus O0e3 TNosCHeHWH (Wiu B
NOSICHEHUSIX COJIepXKAaTCsl OWMOKK) W (WJIM) TIPU ONMUCAHUU SIBJICHHS JIOMYIIEHBI
OIIMOKU (MJIH OTTMCAHUE OTCYTCTBYET);

o 2 6asi1a - OTBET HE COACPKUT OCHOBHOM MOHATUUHBIN anmapar 1Mo TeMe
BOIIpOCA.

JIns oleHKHW 3HAHWM, YMEHUH, HAaBBIKOB W (POPMHUpPOBAHUSI KOMIICTCHIIUH 10
OUCUUIUIMHE TPUMEHSIETCS  TPaJULIMOHHAs CUCTEMAa KOHTPOJISI U OLEHKH
YCIEBAEMOCTH CTYJIEHTOB. [IpH HCIOJIb30BAHUM TPAIULIMOHHON CUCTEMBI KOHTPOJIA U
OLICHKH YCIIEBAEMOCTH CTYJIEHTOB UCIIOJIb3YIOTCSI KPUTEPUH BBICTABJICHUS OLEHOK 110
YeThIPpeX0aUIbHOW  CHUCTEME  «OTIUYHO», «XOPOIIOY», «YyIOBICTBOPUTEIHHO,
«HEYJIOBIIETBOPUTEIHLHO.

Ha 3adeTte/ak3ameHe CTyA€HT OTBEYaeT HA JBa TEOPETHYECKUX BOIPOCA,
BKJIFOUCHHBIX B OWJIET, W pelIaeT OJHy 3ajady. buier u 3agady CTyAeHT BbIOMpaeT
CIy4yalHO W3 KOMIUIEKTa NpEaJlara€MblX €My COOTBETCTBYIOIIUX MAaTepUalioB.
HToroBas oreHKa MO 3K3aMEeHY BBICTABIISICTCS 1O CpeaHEH apu(METHIECKON OICHKE
OTBETOB Ha TEOPETUUECKUE BOMPOCHI U PEIICHUS 3a0auH.

Tabnuua 7
Kpurepun oneHuBaHus pe3yJibTaTOB 00yYeHH s JJIS C1a4YM IK3aMEHA
Ouenka Kpurepuun oneHuBanus
OTan4HO/3a4TEHO cpeansis  apudmMeTHUeckas OIEHKa IO OTBETy Ha

TEOPETUYECKHUE BOIPOCHI U PEUICHHE 3a1a4u - oT 4,5 1o 5
OaJJIOB; KOMIETEHIIMH, 3aKpEIUIEHHBIE 3a AUCIUIUIMHOM,
c(hopMUpOBaHbI HA YPOBHE — BBICOKHU;
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Xopo1110/3a4TeHO cpeaHsis  apudmeTHyeckass OIEHKa 1O OTBETy Ha
TEOPETUYECKHUE BOIIPOCHI U PELICHUE 3aAa4u - oT 3,5 no 4,4
OaJJIOB; KOMIETEHIIMH, 3aKpETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMHpPOBaHbI HA YPOBHE — XOPOIIMH (CpeaHMiN)

Y noBiaeTBOpUTEIHEHO/ cpeaHsis  apudmMmeTHUecKas OIEHKa 10 OTBETy Ha
HE 3a4TEHO TEOPETUYECKUE BOIIPOCHI U PELICHUE 3aa4u - OT 2,5 1o 3,4
OaJJIOB; KOMIETEHIIMH, 3aKpETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMUpPOBaHbI HA YPOBHE — JIOCTATOYHBIM

HeynosnerBoputenbHo/ | cpequsisi  apudMeTHyecKass OIEHKa [0 OTBETY Ha
HE 3a4TEHO TEOPETUYECKHUE BOMPOCHI U peuieHue 3aaauu - ot 0 no 2,4
OaJJTOB; KOMIETEHIINH, 3aKpETUIEHHBIC 3a JUCIUIUIMHOM,
He c(hOPMHUPOBAHBI

7. Y4eOHO-MeTOANYeCKOe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCUUILIMHBI

7.1 OcHOoBHAas JUTEpaTypa
1. Tpodumona T.U. Kypc ¢pusuku: yueOH. nmocobue aisi CTyA. YUPEKIECHUN BBICII.
obpazoBanus / T.W. Tpobumora. — 23-¢ uza., crep. — M.: M3narenbckuil 1meHTp
«Axanemusy», 2017. — 560 c.
2. Tpodpumona T.M. CoOopHuk 3amay mo kypcy busuku. Yuebnoe moc. / T.W.
Tpodumona. — 3-e u3n. — M.: OOO "Uznarenbckuii gom "Onukc 21 Bex", 2003. —
384 c.

7.2 JlonosiHUTEIbHAS JIUTEPATYpa
1. Cagenwes, U.B. Kypc dusuku: yuyebHOoe mocodbue mjis By30B: B 3 Tomax / M.B.

CasenveB. — 8-e¢ usn., crep. — Cankr-IlerepOypr: Jlawp, [6. 1.]. — Tom 1:
Mexanuka. MonekymnsapHas ¢uzuka — 2021, — 356 ¢. — ISBN 978-5-8114-6796-9.
— Texcr: snexkTponHblid // JlaHb: 3neKTpoHHO-OMOMMOTEeUHas cuctema. — URL:

https://e.lanbook.com/book/152453.
2. Casenbes, U.B. Kypc pusuku: yue6Hoe mocooue: B 3 tomax / .B. CaBenbeB. —

6-¢ m3n., crep. — Cankr-IletepOypr : Jlanp, [0. 1.]. — Tom 2: DnexTpuvecTBo.
Kone6anus u Bomuel. BonHoBas ontuka — 2019. — 468 ¢. — ISBN 978-5-8114-
4253-9. — TekcT: 2nmeKTpoHHBIHN // JlaHb: 3MEeKTPOHHO-OMONIMOTEYHAs cUCTeMa. —

URL.: https://e.lanbook.com/book/117715.

3. Xycaunos, IIL.T. Kypc ¢usuku: Teopus, 3agaun 1 BOMPOCH: yuyebHOe mocodue /
HI.T". XycannoB; Poccuiickuil rocy1apCcTBEHHBIN arpapHbliii yHuBepcuteT - MCXA
nmenn K.A. TumupszeBa (MockBa). — DIEKTpOH. TEKCTOBble AaH. — Mockaa:
PTAY-MCXA wum. K.A. Tumupszesa, 2021 — 464 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. Konommmna, H.A. ®usuka. MaTtepuanbl KOHTPOIBHOW pabOTHI JISI CTYICHTOB
arpapHbix HampaBieHudt moarotoBku. / H.A. Kowommwmn, W.B. JleBkun, B.JL.
[Tpumen; Poccuiickuii rocynapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA nMmeHu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszea, 2021 — 154 c¢. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/s20210715.pdf.
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5. Xycaunos, III.I'. OcHOBBI MeXaHUKH U MOJIEKYJsipHas (u3uka: yueOHOe mocodue
/ HI.I". XycaunoB; Poccuiickuii rocyaapcTBeHHbIN arpapHblid yHuBepcuTeT - MCXA
numenn K.A. TumupszeBa (MockBa). — DIEKTpOH. TEKCTOBbIE AaH. — Mockaa:
PTAY-MCXA wum. K.A. Tumwmpsazesa, 2020 — 146 c. — Pexum npocryna:
http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycaunos, III.I'. DnekrpomarHetusmM u BOJHBI: ydyeOHoe mnocobue / LT
XycanHoB; Poccuiickuil rocyaapcTBeHHbIA arpapHblii yHuBepcuteT - MCXA nMeHu
K.A. TumupszeBa (MockBa). — DneKTpoH. TekcToBble naH. — MockBa: PI'AY-
MCXA wuMm. KA. TumwupszeBa, 2020 — 168 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

7. Konormuun, H.A. ®uszuka. Matepuanbl s pelIeHUs KOHTPOJIbHOM pPaOOTHI.
Yacte 1: yuebHo-meTomuueckoe mnocooue / H. A. Konomnun; Poccuiickuit
rocyJapcTBeHHbId arpapHblii yHuBepcuteT - MCXA wumenu K. A. TumwupsizeBa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizesa, 2018 — 215 C. — Pexum JIOCTyIa:
http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konommn, H.A. ®uzuka. Matepuanbl sl peIICHUS KOHTPOJBHOU pPabOTHI.
Yacte 2: yuebOHO-MeTromumueckoe mocobue / H.A. Kowommmn; Poccuiickuii
rocyJapcTBeHHbId arpapHblii yHuBepcuter - MCXA wumenu K. A. TumwupszeBa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2020 — 183 C. — Pexum JIOCTyIma;:
http://elib.timacad.ru/dl/local/umo449.pdf.

9. Konommun, H. A. ®uszuka. Matepuayibl KOHTPOJIBHON PaboOThI ¢ IUGPOBBHIMU
KOMIIETEHIIMSAMM [l HampaBieHui moarotoBku cdepsl [T arpapHbix By30B
VYye6Ho-MeTonuueckoe nocodbue / H. A. Konommun, K. A. INopmkoB. — Mockga :
Poccuiickuii rocynapcTBeHHbId arpapHbii  yHuUBepcuter - MCXA wum. KA.
Tumupsizena, 2022. — 168 C. — Pexum JIOCTyTa:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

10. Xycaunos, . I'. Jleknuu no ¢usuxe. Yactsp III. Ontuka. ATomHas ¢usuka.
®dusnka TBepaoro tena. dusnMka aTOMHOrO saApa U dneMeHTapHbix dactui / 1. T
XycanHoB. — MockBa: PoccuiiCkuii roCcyJapCTBEHHBIM arpapHblii YHUBEPCHUTET -
MCXA wum. KA. TumupszeBa, 2023. — 305 c. — Pexum pocryna:
http://elib.timacad.ru/d1/full/s04072023fizika3.pdf.

7.3 HopmaTHuBHBIE IPABOBbIEC AKTHI
He npenycmotpeno.
7.4 MeToguvecKue YKa3aHHsl, pEKOMEHAAUMH U IPpyrue MaTepuaibl K
3aHATHAM

1. Mexanuka: meroaudeckue ykazanus / B.JI. Ilpumen [m np.]; Poccuiickmit
rocyJapcTBeHHbId arpapHbiii yHuBepcuter - MCXA umenun K.A. Tumwupsizea
(MockBa). — DnexkTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizesa, 2018 — 61 C. — Pexxum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommmn, H. A. Tlorpemuoctn ¢gusnyecknx usmepennii / H. A. Konormun, C.
A. MapunoBa, M. B. IllecrakoB. — MockBa: Poccuiickuil rocygapCTBEHHbIN
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arpapubiii yHuBepcuteT - MCXA um. K.A. Tumunpssesa, 2022. — 35 c. — Pexum
nocryma: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamnaues B. A., beictpos I'. C., Imutpues I'. B., EpmioB A. [1. MexaHnuka yacTtb
[: MeTonuueckue ykazaHusl MO BBINMOJIHEHHIO J1abopaTopHbIX paboT. — M.: ®I'BOY
BIIO MI'AY, 2013. — 44c.

4. bamnaueB B. A., beictpoB I'. C., Imutpues I'. B., EpmoB A. II., Typkun A. B.
Mexanuka. MeTonnueckue yka3aHus IO BBITIOJHEHHIO JabopaTtopHbix padot. Y. I /
[Ton o6mweii pea. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. — 48 c.

5. beictpos I'. C., EpmioB A. I1., Xpammuna J. B. DnektpuuectBo. Meroanueckue
yka3zaHus K jabopatopubiM padoram. Y. 1. — M.: BHUNUT'uM umenu A.H.Koctsikosa,
2016. — 48 c.

6. beictpoB I'. C., Huxomaes C.H., Xpammuuna 3. B. DnekrpomarHerusm.
Meronuueckue yka3zaHus K JabopatopHbiM pabotam mno ¢usuke. Y. II. — M.:
BHUWUI uM nmenn A.H.Koctakosa, 2016. — 60 c.

7. bamaueB B. A., beictpoB I'. C., Imutpues I'. B., Epmios A. II., Typkun A. B.,
YenmnokoB b. WM. Ontuka u aromHas ¢usuka. MeToaWYecKrue YKa3aHHS TI0
BbITIOJIHEHUIO J1abopaTopHbIx padot. Y. II / Ilox obmieit pen. A. B. Typkuna, I'. B.
Hmutpuesa. — M.: ®I'6OY BIIO MI'AY, 2013. - 50 c.

8. Ilepeyennb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHMS JUCHUIJINHbBI
He npenycmoTtpeno.
9. IlepeyeHb NPOrpaMMHOro odecrnedyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX
cucTeM
He nmpenycmorpeno

10. Onucanue MaTepUaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM ISl
OCYIIIeCTBJIEHUSI 00Pa30BaTeILHOI0 MPOIecca MO TUCHHIJIMHE

Tabmuna 10
CaeeHus 00 00ecne4eHHOCTH CIIENHAJTU3MPOBAHHBIMY Ay 1M TOPUSIMH,
Ka0MHeTaMH, J1a00pPATOPUAMH

HaumeHnoBanme crnenuaJbHLIX MOMEIEHUH U
MOMelIeHNH VISl CAMOCTOATENbHOM padoThl (Ne
y4eOHOro kopmyca, Ne ay1uToOpuu)

OCHAIIIEHHOCTH CNENNAJIbLHBIX MOMEIeHN |
NOMeIIeHUH JJIsl CAMOCTOATE/ILHOM padoThI

VYuebHas 1abopaTtopusi, ayAUTOPUs sl IPOBEACHHUS
IPYIIOBBIX U UHIMBUAYaATbHBIX KOHCYIbTAIUH,
TEKYIIETr0 KOHTPOJIS U MPOMEXYTOUHOHN aTTeCTaluu
(YueOnsiit kopryc Ne 28 ayn. 301a)

agrwpnE

Cron 21 mir.

Crynbs 39 mr.

Jocka menoBast 1 miT.

HIkads! 2 mrT.

TunoBoi KOMIUIEKT 000pyA0BaHUs TabopaTopun
«MomnekynspHas Gpu3uka u TepMOAMHAMUKA» |
mT. (uaB.Ne410124000603107)

TunoBoi KOMIUIEKT 000pyI0BaHUs TabopaTopun
«Duznyeckre OCHOBbI MEXaHUKM» | 1IT. (MHB.

Ne410124000603116)
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YdeOHas ayTUTOpUs AJIsl TPOBEACHHUS 3aHATHIA 1. IMapter 23 .
CEMUHAPCKOI0 THIIA, TPYNIIOBBIX U 2. Crynbs lmr.
MHIUBUAYAIBbHBIX KOHCYJIbTAIMH, TEKYIIETO 3. Crou 1 mr.
KOHTPOJIA U POMEKYTOYHOM aTTECTALIMU 4. Jlocka menoBast 1miT.
(Yuebnbrit kopiryc Ne 28 aya. 3016) 5. llxadsr 1 mrT.
YueOHas 1abopaTopus, ayqUTOpus s poBeacaus | 1. Crounbl 20 mrT.
IPYNIIOBBIX U MHIMBUAYAIbHBIX KOHCYJIbTALIUM, 2. Crynbs 29 .
TEKYIIETO KOHTPOJIS ¥ POMEKYTOYHOM aTTecTaluu | 3. Hocka menoBas 1 .
(YueOnsrit kopryc Ne 28 ayn. 302) 4. HIxadsr 1 mT.
5. TunoBoi KOMIUIEKT 000PYAOBAHUS
naboparopun «BosiHOBBIE TpoLIECCH» 1 HIT.
(uaB.Ne 410124000603118)
6. TunoBoi KOMIUIEKT 000PYA0BaHUS
nabopatopun «INEKTPUUECTBO U MarHeTu3sm» 1
wt. (uaB.Ne 410124000603235)
VYyeOHast aytuTopHst AJisl IPOBEACHUS 3aHATUM 1. Croun 1 mr.
JIEKIIMOHHOTO THUIIA 2. IMapter 70 .
(YueOnsrii kopryc Ne 28 ayn. 304) 3. Crynbs lmr.
4. Jlocka menoBas | miT.
5. Kadenpa 1 mir.
6. DkpaH 1 mr.
7. Ilpoextop 1 mit.
VYyebnas maboparopusi, ayautopus ajs nposeaeaust | 1. Tlapter 17 mr.
TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJIbTAIlUM, 2. Crynbs 35 mir.
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUHOM artectanm | 3. Jlocka menoast 1 miT.
(Yae6nsrit kopmyc Ne 28 ayn. 337) 4. Mxadwr 1 mT.
5. TunoBoit KOMIUIEKT 000PyAOBaHUS JabOpaTOPUHU
«KBanrtoBas ¢puzuka» 1 mr. (uaB.No
410124000603114)
6. YcrtanoBka ajs 3KCHep. U3y4. 3aKOHOB TEILI.U3I.
1 mt. (uaB.Ne 410134000000313)
VYyebOnast taboparopus, ayauropus aas npopeaeaust | 1. Tlapter 20 mT.
TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAIlUM, 2. Crynbs 34 mir.
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOU aTtTectaumu | 3. Jlocka menoBas 1 mir.
(Yuebnniit kopiyc Ne 28 ayn. 336) 4. Ixadwr 1 mT.
5. TUNOBO# KOMILIEKT 000pyIOBaHUs IS

naboparopun «KBanToBas pusuka» 1 mr. (MHB.
Ne 410124000603113)

VYuebHas naboparopus, ayauropus aist nposenenus | 1. IMapter 16 mr.
I'PYIIOBBIX U UHIUMBUAYAIbHBIX KOHCYIbTALUH, 2. Crynbs 34 wr.
TEKYILEro KOHTPOJIS U MPOMEXyYyTOuHOM arrectauuu | 3. Jlocka menoBast 1 mrT.
(YueOnsiit koprmyc Ne 28 ayn. 335) 4. Ixkader 1 mr.
5. TunoBoiif KOMIUIEKT 000pyROBaHMs JabopaTOpUU
«BosHoBbIE Iponiecch» 1 mT. (MHB.Ne
410124000603117)
6. TumnoBoii KOMIUIEKT 000pyIOBaHMs Ja0OpaTOPUU
«OIIEeKTpUYECTBO U MarHeTnsm» 1 mr. (MHB.Ne
410124000603236)
VYuebHas naboparopus, ayautopus st npoeaenuss | 1. Crtomsl 9 mir.
IPYIIOBBIX U UHIMBUAYATbHBIX KOHCYIbTAIUH, 2. Crynbs 21 mrt.
TEKYIIEro KOHTPOJI ¥ MPOMEXKYTOUHOH arrectaimu | 3. TUMOBOM KOMIUIEKT 000pyioBaHMsl J1a00paTopuu
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(Yyebusri kopnyc Ne 28 ayn. 332) «DH3NIECKHE OCHOBbI MEXaHUKHY» | WIT. (MHB.
Ne410124000603115)
Yuebnas naboparopus, ayautopus ans nposencHua | 1. Cron 11 wr.
TPYNNOBLIX ¥ HHAWBHAYANbHBIX KOHCYNbTAUMH, 2. Crynmbs 21 wr.
TCKYIUEro KOHTPONA W MPOMEXYTOqHOM aTTecTauny | 3. TunoBoii komnickT 060pynoBanms naGoparopiy
(Y4ebrrni xoprryc Ne 28 ayn. 333) «Dm OCHOBEI 1 w. (B,
Ne410124000603115)
4. TumoBo# KOMNIEKT 060PYNOBaHMA NaGOPATOPHH
M ¢busuka n
wrr. (mB.Ne 410124000603106)
Yue6Has ayAMTOpHA ANA NPOBENCHHA 3aHATHH 1. Cronst 18 wr.
CEMHMHAPCKOTO THMNA, ayAMTOPHA JULE NPOBEAEHHS 2. Cron s npenonasatens | wr.
p H HH, YIbTalMiA, 3. Crymba 55 wr.
TEKYIIEro KOHTPOJIA M IPOMEXYTOYHO# aTTectaiiu | 4. Jocka MenoBas 2 mT.
(Yueburi kopimyc Ne 28 ayn. 306a) 5. Ilka¢s 3 mr.
Vuaebnas naboparopus, ayouTOpHA WIA NpoBeneEns | 1. TNapret 27 .
TPYINOBBIX M MHAWBHIYANBHBIX KOHCYIbTALMIA, 2. Crymba 57 wrt.
TEKYIIEro KOHTPOJ/IA U IPOMEXYTOYHO# aTTecTaimm | 3. Jlocka MenoBas 1 wrT.
(Yue6uerii kopiryc Ne 28 aya. 3066) 4. Ilxacs: 3 wr.
5. Tumosoi komruiexT 060pynoBanus naGopaTopu
«JNEKTPUIECTBO W MarHeTH3mM» 1 m. (vs.Ne
410124000603236)
-| 6. Temosoii
rauxa u 1 wr. (nus Ne
410124000603106)
7. Tunosoit
«DI3MYECKUE 0CHOBLI MexarMIan | wr. (usn. Ne
410124000603115)
Vue6Has ayIMTOPHA 1A NPOBEACHHAA 3aHATHIA 1. Jla6oparopHsie cTont 15 mrr.
CEMHHApCKOro THINA, ayTATOPUA UL IPOBEACHUSA 2. Cron ana npenoaasarens 1 wr.
rPYINOBEIX H HEAWBHAYAIbHBIX KOHCYIIbTAIMIA, 3. Crymbs 47 wrt.
TEKYIEro KOHTPOJIS H IPOMEXYTOTHO# aTTecTaumy | 4. Jlocka mMenosas | mT.
(Yaebnrit koprryc Ne 28 ayz. 307) 5. llixadet 1 mT.
LlenTp y namern HH.
X YHTATLHEIE 3AIEI GHGTHOTEKH
O Te. Komnara ans OTOBKH
11. MeTonu P JaLHH 00y no JMCHHITHHBI

OG6pasoBaTenbHELH Opolecc MO AMCUMILIMHE OPraHH30BaH B (opMe yueGHbIX
3aHATHH O0Oy4alOmMMXCA C I[pPEnoJaBaTeNeM H  CaMOCTOATENBHOM pa6oTsl
o6yJaromuxcs. YueGHEE 3aHATHA NPEACTABICHB CIEAYIOWUMA BUIAMH: JIEKLHH;
nabopaTopHEIe paGOThI, KOHCYIBTALIMH.

Ha y4eGHbIXx 3anATHAX OOY9alOIUMECH BBUIONHAIOT —3a[UIAHUPOBAHHBIC
HacCTOAIIEN MPOrpaMMoil OTAENbHEIE BUABI Y4e6HBIX paboT, B TOM YMCIIE OTAENbHBIX
3JIEMEHTOB paboT, CBA3aHHBIX C GyAylueil NPodECCHOHANLHOM JEATENLHOCTBIO.

Tlocne  xaxmoit nexmmu  TpebyeTca  camocTosATeNbHas  mnpopaboTka
H3JIOXEHHOro Matepnana. Ilepes 3aHATHEM 110 BBUIONHEHUIO 1a60PaTOPHOH PaGOTHI
HEOOXOMMO TIOATOTOBHTE KOHCNIEKT paboTbl, BHMMATENLHO W3YUHB COMEpHKaHHe
METOAUYECKHX yKBSB.HHﬁ, H 32a[IOMHHUTb NOPAJOK BbINOJIHEHUA.

Buasi 1 GpopmeI 0TpaGoTkH NpoNymEHNBIX 3ANATHi
CryneHT, nponyctvBmMiA jexumio, 06s3aH OTpaGoTaTh TEOPETHYECKHIL
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MaTtepuan no COOTBBTCTBlellleﬁ TEME CaMOCTOATEBLHO.

CryneHT, nponycTuBLuni 1a6opaTopHyio paboty, 06:a3aH ee oTpaboTaTh
(BBINONHUTE), PACCIUTATD U 3ALUUTHTb.

12. Meroauyeckne peKoOMeHIALKH NPeNoJaBaTe/IAM N0 OPTaHA3AUAH 00yIeHHs
no AMCUHILTHHEe

Jna Gonee ycneniHoro 0CBOEHAS TUCUATIAEB «DH3MKa» peKOMEHTyeTCa
CHayana AaBaTh CTy[CHTaM JIEKIIMOHHBIA MaTEpUai, a 3aTeM 3aKpeTUIATh ero BUIe
n1abopaTOpHBIX 3aHATHIA.

H3yyenue Kypca CK/1afBIBaeTCA U3 JIEKLUHiA, 1aGOPaTOPHRIX 3aHATHIA H
CaMOCTOSATELHOH paGoTEI CTYAEHTOB.

Ha nexumsax ocBemaTca OCHOBONOIArAIOIHE BONPOCKH IPOrpaMmel. YacTs
Pa3/IeJI0B BLIHOCHTCSA Ha CAaMOCTOATENBHYIO MPOpaboTKYy.

Jla6opaTopHEle paGOTEI HAarAAHO NEMOHCTPHDPYIOT (GH3MYECKHE 3aKOHE A

ABJICHHA.
WJZ{,Q:,Z.
7

IIporpammy pa3zpaGoran:
Moposos A.B,, k.¢.-M.H., nonesT
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PELIEH3HS
Ha paGoyyio nporpamMmy ancunmmuel 51.0.08 «®nsuka» OMOI BO no Hanpasnennio
23.03.03 «3xconyaTanns p PTHO-T HX H KOMIL. y
HANPaBJIEHAOCTA «Annmoﬁnnsnuﬁ p (xBanug BBINY: — 6axanasp)

MouyHoBoit  Haranseii AneKCanJpOBHOH,  [OUEHTOM kadempl  TexRocdepHoi

6esonacsoctn ®TEOY BO «P HCKHA rocyzmap H arpapHsii pcuter — MCXA
nmenn KA. T TOM T X HayK (manee MO TeKCTY peueH3eHT),
p p pab npurpaMMu auctHmTHL «Pusmka» OTIOI BO no nanpasnenuio
23.03.03 - @ p MAlIHH M KOMIUIEKCOBY,
p H «A WLHBIH  Cep ( i 8 ®IBOY BO
«P i rocynapcr ¥ arpapHsiit PCHTET MCXA uMem-l K.A. Tumupsscsa», na
pe ¢uiuku (paspaborumk — Mop AHTOH BHKTOpOBHY, JOueHT Kademph QHIMKH,

KaHJH/AT PHIAKO-MATEMATHIECKHX HayK).
P; PeB np Ha p p p T K CENYIOWHM

BBIBOJIAM:

1. Tipexbanennas paGoyas mnporpaMMa MUCHHILIMHE! «DH3MKay» (nanee mo Tekery
TMporpamma) coomaemgmgum Tpebosarmam OrOC BO mno wanpasnemnio 23.03.03 —
«3KcmT MalmAH M KOMIUICKcoB». IIporpamMma codepocum
BCE OCHOBHHIE pa:menu, coomeemcmeyem TpeGOBaHAAM K HOPMATHBHO-METOIHYECKAM
JIOKYMEHTaM.

2. Mpencraenernas B Ilporpamme y 7 B paMKax
peanusauun OIOII BO we nodnexcum comuenuio — oTHOCHTCA K 6a3oBoii sacTi
yde6Horo unxna — B1.

3. Mpencraesnennnie B [lporpamme yeru TUCIHTUTHEB coomeemcmeyiom TpeGoOBaHUAM
@IOC BO nanpasnenns 23.03.03 — «Jkcrumyarauus Tp PTHO- MalluH 1
KOMILIEKCOBY.

4. B coorercremm ¢ Ilporp i 3a «Du3IAKa» 3aKpervieHa |

(2 uno pa chopmup ). I nuHa «Dusuka» u

npencrasnensas Ilporpamma cnocobua peanuzosame ux B OOGBABNEHHBIX TpeGOBaHMAX.
Peaymetathi 06yuenns, npeummlenﬂue B IlporpaMme B KaTeropmax 3maTh, yMeThb, BIAlETh
CODMGEMCMQ!IOM H Hu bwoncmgugmm B03MONCHOCb
TIOJTyJEeHHS 3afBJICHHEIX Pe3yIBTAaTOB.

5. O6mas TPYAOEMKOCTh MMCHOHIUIAHE! «PE3HKa» cOCTaBIAeT 8 3a9€THRIX emuuuu (288
49acoB/ U3 HAX IPAKTAYECKas OAroToska 0 4acos).

6. Hud o yJaeMEIX AMCUMILUTME H BONpPOCAM MCKIIOYEHHA
xy P B coomeemcmeyem NEHCTBHTENLHOCTH. JIHCUHILIMHA
«Du3nkan n'.\anuocnnana ¢ apyrumu gucoumumHamu OIIOIM BO u YuyebHoro mniana no
Hanpasienuo 23.03.03 — «3KcmTyaTanys TPaHCIOPTHO-TEXHOJOrAYECKAX MAIIMH H KOMILIEKCOB»
n B OTCYTCTBYET.

7. Hpenmnneum Hporpzma p -aeT X
06pa3oBaTe/bHBIX TEXHOJIOTHH, MCONb3yeMble NMPH PEANM3aUMH Pa3IHIHBIX aymoa yue6HO#
paboTel. DOpMEl 06pa3OBaTENLHBIX TEXHOIOTHA_Coomeemcmeayiom CrienHHUKe JIUCIUILTHHEL. .

8. Tlporpamma mucimMmiuHel «®H3UKA» MPEANONAracT 5 3aHATHA B MHTEPaKTUBHOWM

ME.
of 9. Bumm, H  Tpymoé b i  paboTel  CTYNEHTOB,
npencrasnennsle B Ilporpamme, coomeemcmsyiom TpeGOBaHHAM K NOATrOTOBKE BBIMYCKHUKOB,
comepxamumcs Bo OIOC BO mHanpaBnenns 23.03.03 - «Okcniyarauua TpaHCHNOPTHO-
T MalMH ¥

10. Mpencr H B Ilporpamme Qopmbl mekyiyeii oueixu 3HaHUi
(3ammura patop! pabor, p KOHTP paboTbi), coomeemcmeyiom cneunduke

Bl ¥ TpebH K BRITY

35

®opMa MPOMEKYTOUHOTO KOHTPONA HAHUl CTYNIEHTOB, MPelyCMOTpeRHas Mporpammoii,
OCYWECTBIAETCA B (OpME 3KIAMEHOB, UTO Coomeemcmeyem CTaTyCy NACUMIUMHBI, KAK
AMCUMIIHHE! 6a3oBoit 4acTH yyeGmoro wmina — Bl ®rOC BO manpasnerus 23.03.03 —

«OKenunyatauus Tp MYECKHX MALIHH H KOMIL
1L KDopMu oueulcn 3HaHuH, npeacrasnennsie B llporpamme, coomeemcmeyiom cneuuduke
HTp K BbIITY
12. Yuc6i A

JIHTEpaTypoii — 2 HcToUHHKa (6230BBIA yIe6HHK H cOOPHIK 3a1a1), nouo:mm’cmaoﬁ HTEpaTypol
- 10 HanMenosamuii u coomeemcmeyem TpeGoBamam ®I'OC BO mampamnemms 23.03.03 —
«QKCMUTyaTauus 1p HO- MAaUIAH 1

13. M

COOTBETCTBYeT creuuduxe
aucunuAHEl «DH3KKa» U 06! u p P IX, B TOM
YUCIIE MHTEPAKTHBHBIX METOAO0B 06ydenns.

14. M KHe CTyAeHTaM H itz
npenoaBaTenaM no opral-mzaumi Y no JiatoT Op o b
06y4eHus no mcuunIMe «DA3HKaY.

OBIIHE BBIBOIBI

Ha oCHOBaHMM NpPOBENEHHOH pPELEH3WH MOXKHO CHENATh 3AKNIOYEHHE, ITO

CTpYKTYpa ¥ cojepxaHuHe paGouedi nporpammel mMCLHILTHEE «Pm3uxka» OIIOII BO mo

Hanpasnenuio 23.03.03 — «3kcmnyaramus Tp PTHO-T ManreH B
u A ( b y - P),
paspaéomuﬂax Mopo30BhIM AHTOHOM Bmcropoameu, noucmou ¢ Gu3nxa,

(UINKO-MATEMATHIECKHX HAyK, COOTBETCTBYET TpeGOBaHHAM OI'OC BO, coBpemeHHEIM
'rpeﬁosal-mm SKOHOMHKH, PLIHKA TPYAa H NO3BOMWT HpH €€ pealy3auMy YCHENHO obecnewHT:

Penensent: Mouy Harams A P HouenT denp
DIrBOY BO «P HCKHIA T T i arpapHbIi yum;epcmtr MCXA ameru
K.A. Tufiupsiena», KAHIMIAT TEXHAYECKAX HAYK
074 o
'///W / « .Z'J » F( 2024 r.
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