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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus TUCLMILIIMHBL

1.2 | opmupoBanre y OOydarOIIMXCS  ECTECTBCHHOHAYYHOrO  MHPOBO33PEHHUS;  HAYYHOTO  MBIIUICHHS;  LIEJIIOCTHOIO
MIPEACTAaBICHUS O (M3WYECKHMX 3aKOHAX OKPYXKAIOIIEr0 MHpa B WX CIUHCTBE WM B3aHMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXEHNH (YHIAMEHTAIbHOX (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPEeIMETHO-NPOMMIBHBIX 3agad; TEOPETHIECKOH H
MPaKTUYECKOM 0a3bl Il YCIEITHOTO OCBOEHHSI MIMHU CHELUATbHbBIX TUCLUIIHH.

1.3 | 3apaun TUCLIUIUINHEL:

14— OCBOCHHE O0YYAIOIMMHUCS 3HAHUI 00 OCHOBHBIX (DM3MUYECKUX SBICHUSAX M IPOIECCAaX, OCHOBHBIX (H3MIECKUX
BeJIMUMHAX W  (HU3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKMX 3aKOHaX M TpPaHUIAX MX I[PUMEHUMOCTH,
(GyHAaMEHTaIbHBIX (U3NUECKUX 3KCIEPUMEHTaX M WX PONM B Pa3sBUTHU HAyKW, HAa3HAUCHUM W INPUHLUNAX JCHCTBUS
BOKHEHUIINX (PU3UIECKUX TIPHOOPOB;

15— npuobpereHne O00yJalOIMMUCST YMEHHH OOBSICHUTH OCHOBHBIC HAOIIOTacMBIE INPHPONHBIE W TEXHOT'CHHBIC
SIBTICHUS U 3¢ eKThI Ha 6a3e 3aKOHOB KIIACCHIECKOH U COBPEMEHHOI (DM3UKH;

1.6|— npruobpereHne 00yJaIOIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHMS METONUKH (PU3NYECKHX H3MEPeHHH N
00pabOTKH 3KCIHEPHUMEHTAIBHBIX JAHHBIX, WHCIIOIB30BAHUS METONOB (PU3MYECKOr0 MOJEIHPOBAHUS AT  PELICHHS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUUECKHX 3a7ad;

1.7 |- npuoOpeTeHne O0yJarolmMMUCS HaBBIKOB AKCIITyaTallMd OCHOBHBIX IPUOOPOB U 00OpPYHOBaHMS COBPEMEHHOM
¢duznaeckoit m1abopaTopun, 00padbOTKH 1 HHTEPIPETHPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI
Hukn (paznen) OIT: | F1.0.08

3. KOMIIETEHIIX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOYJIST)

OIIK-1 CriocobeH pemaTs HHXEHEPHBIE 3a/1a4i B TPO(ECCHOHANBHON AEATEIHHOCTH C UCIIONB30BaHHEM METOIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHalInu3a U MOJEITUPOBaHUS

OIIK-1.2 [TpMeHsIeT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK VIS PEIICHUS TPEAMETHO-TIPOPIIBHBIX 33129

OIIK-1.3 IIpuMeHsIeT eCTeCTBEHHOHAYYHbIE METO/bI TEOPETHIECKOTr0 U SKCIEPUMEHTABHOIO HCCIIEJOBAHUSI 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJNT SKCHEPUMEHTHI 110 3aJaHHOH METOANKE U aHAIU3HPYET Pe3YIbTaThl

B pe3yJsbTaTe ocBOeHMS JUCIMIIMHBI (MOAYJIs) 00yYaIOIUIiCs 10KeH

3.1 |3nartn:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHOH (DM3UKH M UX PONb B PEHICHHH IPEeIMETHO-IPOPIIBHBIX
3ajad;

3.1.2 | MEeTOaBI TEOPETUUECKOTO M HKCIEPUMEHTAIBHOTO UCCIIEI0BaHUS PU3HMUECKHX OOBEKTOB, MPOLIECCOB U SIBICHHIA,
METOMUKY IIPOBEACHHUS U 00paOOTKH Pe3ylIbTaTOB (PU3HIECKOr0 SKCIICPHUMEHTA

3.2 | YmeTs:

3.2.1 | ucronp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3KKHU AJIS pEIICHHs TPEeIMETHO-NIPOPUIBHBIX 3a1a4;

3.2.2 | mpUMEHATh METOBI TEOPETUIECKOTr0 U SKCIEPUMEHTAIBHOI0 UCCIEAOBAHUS (PU3HUCCKUX 00BEKTOB, IIPOLIECCOB U
SIBTICHUH, IPOBOAUTH (PU3MUECKHE SKCIIEPUMEHTBI 110 3aJaHHOH METOAUKE U 00pabaThIBATh UX PE3yNbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX TIOHATHI U 3aKOHOB KJIACCUYECKON U COBPEMEHHOMN (PU3MKHU IS peIIeHUs! TPEAMETHO-
poQHIBHBIX 331a4;

3.3.2 | HaBabIKaMH IPUMEHEHUS] METOAOB TEOPETHYECKOT0 U SKCIIEPUMEHTAIBHOTO HCCIe0BAaHHUS (PU3NUECKUX 00BEKTOB,
IIPOLIECCOB M SIBJICHUH, HABBIKAMH NPOBEACHMS (PU3MUECKUX HKCIIEPHUMEHTOB I10 3aJAHHON METOAMKE 1 00PaOOTKH MX
PE3ynbTaToOB
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB U TeM /BU/A 3aHATHSA/ Cemectp | HacoB | Ilpumeuanue

3aHATHSA / Kype

Pazgen 1. PUSNYECKHUE OCHOBbI MEXAHUKHN




1.1

KMHEMATHUKA MATEPUAJIBHOM TOYKH IIpeamer u
METOJbI MeXaHUKU. MoJien MaTepuanbHON TOYKH U TBepaoro Tena. [lonsatue
CHCTEMBI OTcueTa. BEKTOpHOE U KOOPANHATHOE ONMCAHHUE ABHKEHUS
MaTepuaabHON ToUKH. OCHOBHBIE KHHEMATHUECKHAE XapaKTePUCTUKH
MaTepHuaJbHON TOUKH: paJNyc-BEKTOp, IEpEMEILEHUE, IPOHICHHBIN MyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHIN€HIMAIBHOE U HOPMAIIbHOE YCKOpeHUe. BpalaTenbHoe qBUKEHNE
MaTepUalbHOM TOUYKH. BEKTOpEHI yrila I0BOpOTa, YriIOBOM CKOPOCTH U YITI0BOIO
yckopenus. CBsi3b MEX/y YIJIOBBIMU U JIMHEHHBIMHU BeTMIUHAMHU. /JIek/

1.2

OrmpezenieHre TIOTHOCTH TBEPIOTO Telia IPaBUIBHON T€OMETPHIECKOM
¢dhopmer. /J1a6/

1.3

KunemaTnka MatepransHoii Touku /TIp/

1.4

OCHOBbBI JUHAMUKU ITOCTVYITATEJIBHOT'O IBKEHU A TEJIA
IToctynarenpHoe nBuxenue. Ilepsbiil 3akoH Hetorona. IlonsTue nHepTHOR
Maccsl Tena. Bropoit 3akon HetoTona v nmonsitue cuiibl. Tperuit 3akon HeroToHa.
Bunpt cun. Cuna TsKeCTH, Cuila BCEeMUPHOTO TATOTEHMS, CHJIa YIIPYTrOCTH, CHUJIa
Tpenus. HemnepumanbHbie cucTeMbl OTcdeTa. L{eHTpoOe)HbIe CHUITBI MHEPINH U
cuel Kopuonuca. /JIex/

1.5

OCHOBBI JAWMHAMHUKHU IOCTYNATCIBHOIO ABUKCHUS TEJ1a / Hp/

1.6

HW3yueHue 3aKOHOB MOCTYIIATEILHOTO IBHXKEHHUS C MTOMOIIBIO MAITMHBI
ATtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUNA 1 COXPAHEHU A UMITVJIBCA, SHEPTUU U
MOMEHTA UMITVJIbCA Nmmynse
MaTepHUaJbHON TOUKH U MEXaHUYECKOW CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOW CUCTEMBI M YPABHEHHUE €TI0 JABHIKEHUS.
Kunernyeckas sHeprus u 3akoH ee n3MeHeHus. KoncepBaTuBHbIe U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIManbpHas sHeprust. CBA3b MEXIY
MOTEHLIUAIBLHON SHEPrHel U CUIIONi. 3aKOH U3MEHEHUS U COXPaHEHUs! TTOJTHOM
MEXaHMYECKOH SHEPruu cucTeMbl. MOMEHT UMITyJIbCa MaTepUaIbHON TOUKH U
MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 N3MEHEHHS U coxpaHeHus. /JIek/

1.8

3aKOHbI U3MEHEHHSI U COXPaHEHUsI MITYJIbCa, SHEPIMU U MOMEHTA
ummysbca /Tp/

1.9

IIpoBepka 3aKOHOB COXPaHCHUS UMITYJIbCA U SHEPTUH NIPU coyaapeHun Tei /J1ad/

1.10

JANMHAMUKA BPAIIIATEJIBHOI'O IBM2KEHNM A TBEPIOI'O TEJIA
OCHOBHOI 3aKOH BpaIaTeILHOTO JIBMXKEHHS TBEPIOrO TEJa BOKPYT
HETOJIBMKHOM ocu. MOMEHT nHepiuu. Berancienre MOMEHTOB HHEPLIUU
OJTHOPOAHBIX CUMMETpHUUHBIX Ted. Teopema Llltelinepa u ee npumeHeHueE.

Kunetnueckas 3Heprus BpaliaTeabHOro IBHKEHHS TBEPIOro Tela.
/J1ex/

1.11

JmHaMuKa BpalaTeIbHOro ABHKEHUS TBepaoro tena /IIp/

1.12

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOI'O ABUKCHHUS C TIOMOIIBIO MasITHUKA

Ob6ep0exa. /J1ab/

1.13

Masitauk Makcgemia. OmnpezienieHine MOMEHTa HHEPIIMHU Tl U IPOBEpPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.14

MEXAHUYECKHUE KOJIEBAHIA

Onpenenenue konebannit. XapakTepUCTHKHA TAPMOHIIESCKHX KOJICOaHUH.
Dopmyna cIoXKeHHs IBYX TapMOHHYeCKUX konebanuit. [Tpumepst
KoJieOaTeNIbHBIX CUCTEM: MIPY)KUHHBINA, MATEMAaTHYCCKUN U (PH3UICCKUIA
MasTHUKH. YpaBHEHHE 3aTyXalONIUX KOJICOaHUH U eTo pelicHue.
XapaKTepUCTHKH 3aTyXalOMUX KoleOaHuil. YpaBHEHUE BEIHYKIEHHBIX
KosiebaHuil moj NeiicTBUeM rapMOHIUECKH U3MEHSIOIMIEHCS BHEIIHEH CHUIIBI U €T0
peleHue. SIBieHue pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanws /TIp/

1.16

OmnpenencHue yCKOPEHHsT CBOOOMHOrO MACHUSI IIPY TOMOIIH MAaTEMaTHYCCKOTO
MasitHuKa. (OmnpeneneHne MOAYIst CABUra C TIOMOMIBIO TIPY:KHHHOTO
MasTHHKA.) /J1ab/

Paznen 2. JIEMEHTBI CHHEIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

2.1

IMocTymnaTe! cenuanbHON TEOpHUH OTHOCHTENBEHOCTH. [IpeobpazoBanus
Jlopenma. CrnenctBus u3 npeodpasosanuit Jloperna. MHTEpBan Mexmy
COOBITHSIMU. VIMITyNBC B clIEMANbHON TEOPHU OTHOCUTEIBHOCTH. OCHOBHOM
3aKOH PENIITHBUCTCKON AMHAMHUKHI MaTepHaIbHON TOYKH. DHEPTHS B
CHeNUaNTbHON TeoprH OTHOcUTeNbHOCTHU. /Cp/

14




Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOANHAMUKU OcHOBHBIE
oIpeneNeHHs U MOHATHS TepMoauHaMuKu. HyneBoe Hauaio TepMOANHAMUKY U
MIOHATHE TeMIepaTypsl. TepMonuHamMudeckne QyHKIIMU cocTosHU. [lepBoe
HayaJio TepmoarHaMuku. TemmoemkocTs. M3onpoueccel. Bropoe Hauaso
TEPMOJMHAMUKH B PA3IMYHBIX POpMynupoBKax. [[oHATHE TETJIOBON MAaIIMHBIL.
KIIJI TerutoBoit mamuns. [ukin Kaprao u Teopema KapHo. HepaBeHcTBo
Knaysnyca. DuTponms. Tperse HagaI0 TepMOTHHAMUKH. /JIek/

32

Omnpenenenne kK03 GUIINESHTA BI3KOCTH KHIKOCTH 110 MeToxy Crokca. /J1ab/

33

OJIEMEHTBI CTATUCTUYECKOU ®U3NKUN.

OCHOBHBIE NOJIOXKEHHUS KHHETUIECKOH TCOPUH UICaIbHOI0 ra3a. YpaBHEHHS
COCTOSIHUS MJI€JIBHOTO U PEANIbHOTO ra3a. YpaBHEeHHE KHHETHUECKON TeOpHH
ra3oB st JasiaeHus. ®azoBoe nmpoctpaHcTBO. DYHKLUS pacpeieieHusl.
Knaccuueckas u kBaHTOBast craTucTuka. Pacipenenenue Makcsesua.
Bapomerpuueckas popmyna. Pacnpenenenue bonpumana. ITonstue o
KBaHTOBOM cratuctuke boze-Oiinmreiina u ®epmu-/{upaka. CBsi3b JHTPOIUU C
TEPMOJMHAMUYECKON BEPOSTHOCTBIO. SIBIIEHMs IEpeHoca.

/JTex/

34

OmnpeeneHne OTHOLICHUSI TEIUIOEMKOCTEH ra3a METOIOM aHabaTHIECKOro
pacmupenus. /J1a6/

3.5

DJIeMEHTBI CTATHCTHYCCKON (PHU3NKU. DeMeHThl TepMonuHamuk /T1p/

Paznen 4. 9JIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DJEeKTPUUYECKU 3apsa U 3IeKTpocTaTHdecKoe noje. HanpspkeHHOCTh U
MIOTEHIIHAI 3JIEKTPOCTATHYECKOTO 1MoIsL. CBOMCTBO CYNEpHO3UINH IS
INIEKTPOCTATUUECKHX Nonei. CBSA3b MEXIy HAMPSKEHHOCTHIO
JNIEKTPOCTATUYECKOro MO U MoTeHIuanoM. IToTok BekTopa Hanps>KeHHOCTH
3JEKTPUYECKOr0 MO Yepe3 MOBEpXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMsl ['aycca k pacueTy aneKkTpocTaTudeckux noueil. Teopema o uupKymsuuu
JUISL BEKTOPA HAMPSKEHHOCTH AJIEKTPHYECKOTO MOJS.

/JTex/

4.2

DJIEKTPOCTATUYECKOE ITOJIE B ITPOBOAHUKAX 1 TUDJIEKTPUKAX
DAEKTPUUECKUIA JUMOb U IIEKTPUIESCKUN TUTONBHBIA MOMEHT. [{UIOIbHbIE
MOMEHTBI MOJIEKYJI ANANIEKTpUKa. [oNspHble U HENONSPHBIE TUIIIEKTPUKH.
Tonspuzamus nusnexTpukoB. Bextop nonsipusanuu. Teopema ["aycca mist
BEKTOpa NoJsipru3alvi. BEKTOp 37IeKTpUUecKOoro CMEIIeHNs. YCIIOBHS Ha
TpaHHIe ABYX TUDIEKTPUKOB. [I[pOBOAHUKY B 3JEKTPOCTATHYECKOM IOJIE.
DJIEeKTPOEMKOCTb YEeANHEHHOT0 NPOBOAHMKA. KoHeHcaTophl. DHEprust CUCTEMBbI
3aps/I0B U SIEKTPUUECKOTO MOJISL.

/Cp/

43

OnekTpocTaTHdecKoe moie B Bakyyme u Bemectse /T1p/

44

HUccnenoBanue snexkrpocratnyeckux noneit. (M3yuenue zakona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBus cyliecTBOBaHHS IIOCTOSIHHOTO AJIEKTpUYecKoro Toka. Cuia u
IJIOTHOCTb TOKA. YpaBHEHHE HENPEPBIBHOCTU. 3aKOH OMa 1151 OTHOPOAHOIO
y4acTka Lenu. DIEKTPOABIKYILAs CUIa U HalpsbkeHue. 3akoH OMa i
HEOIHOpPOAHOTO ydacTka uend. [Ipasuna Kupxroga. [Tpumepsr pacyera
Pa3BETBIICHHBIX IEKTPUUECKUX Lienei ¢ moMotnbio npasmi Kupxroda. Pabora u
MOIIIHOCTH TOKA. 3akoH J[xoyns-Jlenna.

/JTex/

4.6

IocrosHubIH 3nexTprdeckuii Tok /I1p/

4.7

ITIOCTOSHHOE MATHUTHOE ITOJIE B BAKYYME U BEIIIECTBE
MaruautHast uHAyKIHs. 3akoH bruo-Casapa-Jlamiaca, MarHUTHOE OJE
JBIDKYIIErocs 3apsia, cuiia JlopeHiia, 3aKkoH Amrepa. TeopeMa O IUPKYIISIHH
JUTSL BEKTOpA MArHUTHOM WHYKIIMHU U ¢e puMeHenue. Teopema aycca st
MAarHUTHOTO IOJIS.

/JTex/




4.8

MaruuTHble MOMEHTBI aTOMOB U MOJICKYII. BeKTOp HaAMarHn4c¢HHOCTH BCIIICCTBA.
Teopema o UPKYISAIMH [T BEKTOpa HAMarHUYEHHOCTH. MarHuTHas
BOCIIPUMMYUBOCTD U MAarHUTHAA IMIPOHUIIACMOCTb BCIICCTBA. HaHpSDKCHHOCTL
MAar"duTHOI'O I10JIA. TeopeMa O MUPKYJIAINA OJI BEKTOPBI HAIPSXKECHHOCTU
MarHMTHOI'O MOJIs. YCIOBUS JUIsE MarHuTHOI'O IOJISA Ha I'paHUIIE pa3aeciia AByX
cpen. luamarnetuky, napamaraeTuku. ®@eppomMarHeTHkd. MarHUTHBIN
rucrepesuc. Temmeparypa Kiopu. [lpupona dpeppomaruernsma.

/Cp/

4.9

[TocTossHHOE MarHUTHOE TOJIE B BakyyMe u BetecTse /I1p/

4.10

OmnpeeneHue OTHOLICHUS 3apsia JJICKTPOHA K €ro Macce METOIOM MarHETPOHA.
(OnpeneneHre ropu30HTAIBHON COCTABISIOIIECH HHIYKIIMH MATHUTHOTO MOJISI
3emun) /J1a6/

4.11

Omnpenenenne pabOTH BEIXO/A JIEKTPOHOB U3 MeTainia. /J1ad/

4.12

DJIEKTPOJJUHAMUKA

3aKoH 31eKTpoMarHuTHOH NHAYKIKH. [Ipasuio Jlerna. CriocoOb M3MEHEHUS
MarHuTHOro notoka. [lpupona snekTpoMarHUTHON UHIYKIUU. SIBIeHue
camMonHIyKIMu. VHIyKTHBHOCTE. B3aumHuas namykims. Bsanmuas
WHIYKTUBHOCTh. Teopema B3auMHOCTH. Tok cMerieHus. Teopema o HUPKYISIUN
MarHuTHOTO TIOJISL B CIIydae MPHUCYTCTBUS IIEPEMEHHBIX ANEKTPUIECKHUX MOJEeH.
VYpaBHenus MakcBenia B uHTErpansHo# opme. /JIek/

4.13

Onexrpoaunamuka /TIp/

4.14

W3yuenue siBieHus B3aUMHOM HHAYKIMHU.(CHATHE KPUBOW HAMATHUYHUBAHUS 1
MIETIIU TUCTEPE3nca ¢ IOMOIIEI0 ociruiorpada.) /J1ad/

Pazpen S. KOJIEBAHUA U BOJTHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIA

KonebarenpHblit KOHTYp. CBOOOAHBIE HE3ATYXAIOIIUE U 3aTYXAIOIINE
rapMOHHYECKHE KonebaHus B KonebaTenbHOM KOHType. PopMyrna Juis nepuoaa
konebaHuil. BEIHYX/IeHHBIE TapMOHHYECKHE KOJIeOaH!Us B KOIeOaTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbI TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE CONPOTUBIICHUE B IIEMTH IEPEeMEHHOr0 ToKa. PaboTa 1 MOLTHOCTH B
LENHU IEPEMEHHOr0 ToKa. JIelcTByIoIee 3HaUeHNE TOKA U HalPsKEeHMSI.

/JTex/

5.2

OJIEKTPOMAT'HUTHBIE BOJIHBI

OKCHepUMEHTAIbHOE TOTYYeHUE JIEKTPOMAarHUTHBIX BOJH. CyIlecTBOBaHUE
SIIEKTPOMATHUTHBIX BOJH KaK CJIEACTBHE ypaBHEHUI MakcBelua.
JuddepennuansHoe ypaBHEHNE HIEKTPOMATHUTHOH BOJTHEL CBSI3b MEXKITY
BEKTOpaMU HAIPSAKEHHOCTHU DJIECKTPUIECKOI0 1 MarHuTHOT'O IoJieH B
3JIEKTPOMArHUTHOM BosiHe. [IpenomiieHre 3/1eKTpOMarHUTHBIX BOJIH HA TPaHULIE
pasziena AByX Cpei. JHEPTHUst B UMITYIIbC SJICKTPOMATHUTHBIX BOJIH.

/Cp/

Pasznen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

IMonsiTHE CBETOBOrO Jiyua. 3aKOH MPSIMOIHHEHHOTO PACTIPOCTPAHEHHSI CBETOBBIX
JIydeid B OMHOPOAHBIX CpeliaxX. 3aKOH OTPayKeHUst. 3aKOH IIPEIOMIICHHS.
Ipuanun @epma. [onHoe otpakerue. LIeHTpHPOBAHHBIC ONMITUIECKUE CHCTEMBI.
IpenomMiieHrE CBETOBBIX JIydei Ha IOBEPXHOCTH CPEPHICCKOrO 3epKaja.
IMpenomieHue cBeta Ha cheprIecKoii TOBEPXHOCTH pas/era AByx cpen. ToHkue
nuH3bL. M300paskeHre MpeAMETOB C TOMOIIBI0 JTHH3. OCHOBHBIE
(hoTOMETPHYECKUE BETUUUHBL.

/JIex/

6.2

DneKTpoMarHuTHbIe KoneGanus 1 BoiHBI. ['eomerpuueckas onruka /IIp/

6.3

UHTEPOEPEHLINA 1 ANDPPAKLINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MIHTEepdepeHnns cBera,
yCJIOBHE MakCHMyoB 1 MUHHMYMOB. OmeiT FOHTa. MHTEpdhepernus crera B
TOHKHX IUIEHKaxX U mactuHkax. Onpenenenue qudpaxuuu. [punmun oiirenca
-@penens. Meron 30n @penens. udpaxius OpeHens Ha KPYTriioM OTBEPCTUU U
mucke. lndpakuus Opayrrodepa Ha ogHoi mienu. udpakmus Opaynropepa
Ha Ju(PaKIHOHHON pelIeTKe.

/JTex/




6.4

JVCITEPCUA U TTOJIAPU3ALIA CBETA

Iucnepcus cBeTa. DIEKTPOHHAS TEOPHS IUCTIEPCHHU CBETA. ECTeCTBEHHBIN 1
HOHﬂpI/ISOBaHHBII;‘I CBCT. HOJ’IHpI/I3aHI/I$I CBCTA IPU OTPAKCHUU U MMPCIOMIICHUU Ha
rpaHHMIle IBYX JUAICKTPUKOB. [IpOX0XkIeHNe CBETa Yepe3 aHM30TPOITHBIC
kpuctaisl. [lonspruszanuoHHble MPU3MBI U ONAPOUIbL. 3akoH Maroca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpallieHue mIoCKOCTH MONSPH3AIIIH.

/Cp/

6.5

Bonnosas onrtuka /TIp/

6.6

Wnrteppepennus ceera. Onbit IOHTa. (V3MepeHne IIHHHBI CBETOBOH BOJIHEI C
TIOMOUIBIO TUPPAaKIUOHHON pemeTkn). (Onpenenenue mokasarens npeIoMIeHHs
CTeKJIa ¢ TIOMOIIBI0 MHUKpOcKkomna). /J1a6/

6.7

ITpoBepka 3axkona Maitoca. (OnpezneneHue K03 GHIMEHTa NOTIOLICHHUS
mpo3padHbIx Ten). (Onpenenenne yriia MmoixHoH nomspusanyn). /J1a6/

Pa3znen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3mydeHue U €ro XapakTepucTHKH. 3akoH Kupxroda. 3akoHbI
Credana - bonpuimMana u cmemenus Buna. @opmynel Penes-/[xxunca u Ilnanka.
T'unoresa [Tnanka. @orousl. Potodddekt. YpaBHeHUEe DUHIITSHHA JIIIS
BHemIHero (otodddexra. DHeprus u UMIynsc (oToHa. [laBneHne cBeTa.

D¢ dext Komnrona u ero snemeHtapHas Teopust. ETMHCTBO KOPIYCKYISPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOT'O M3ITy4eHHUSI.

/JTex/

7.2

KsanToBas ontuxka /IIp/

73

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKIN
CnexTpsl aToMOB 1 MoeKyin. CekTp aToMa Bojopoza. Teopust aToMa BOJopoza
o bopy. I'mnioresa ae bpoiins. CeoiicTBa BonH ae bpoiinsa. CooTHoleHue
HeonpeneneHHocTei ['eiizendepra. BomHoOBas GyHKIUS 1 ee BEpOSTHOCTHAS
nHTepnpeTanys. HabmroqaeMble BeMMIMHBI B KBAHTOBOH MEXaHUKE U UX
n3Mepenusi. O6uee ypasuenue Llpeaunrepa. CraimoHapHoe ypaBHEHHE
Ulpenunrepa. JBimkeHne cBOOOJHON YacTHIEL. J[BIDKCHUE B MOTCHIIHAIBHOM
ame. [ToreHnmansHeI Oapsep. [apMOHMYIECKHH OCIMIIIATOP. ATOM BOZOPOZA B
KBaHTOBOH MexaHuKe. CITuH »1ekTpoHa. CIMHOBOE KBaHTOBOE uKcio. [IpuHIMn
HEPa3IMIUMOCTH TOXKICCTBCHHBIX YacTull. @epMUOHEI U GO30HBI.
Ilepuonnueckas cucteMa 31eMeHTOB MeHeneesa.

/JIex/

7.4

DJeMeHTHI KBAHTOBOW MEXaHUKU U aTOMHOU (uzuku /T1p/

7.5

OmnpenencHue TeMIePaTypHOil 3aBHCUMOCTH HHTCHCUBHOCTH M3JIy9ICHHS HUTH
namribl HakanuBauust.(M3ydeHne 3aK0HOB TEIIOBOTO U3ITy4YEHHUS C TOMOIIBIO
SIPKOCTHOTO TIHpoMeTpa.) /J1ab/

7.6

®ororddext. (CHATHE BOTBTAMIICPHOMH, JIIOKCAMIEPHON M CIIEKTPAITEHOM
XapaKTepUCTHK (DOTOITEMEHTA U ONpeeTIeHIe paboThl BEIXOAA
aMeKTpona). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SA/IPA U JIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®131MKH ATOMHOI'O SJ1PA

Jedext Macchl 1 3HeprHs cBaA3M siapa. CIHH sApa U €ro MarHUTHBIA MOMECHT.
Snepubie cuibl. Monenu siapa. PannoakTUBHOE U3ITydeHHE U €T0 BUIBL. -
pacnaj. -u3JlydeHHe. -u3IydyeHue. SaepHble peakiiui U UX OCHOBHBIE THIIbI.
Peakuus nenenus siapa. llennas peakius neinenus. Peakiust cHHTE3a aTOMHBIX
sanep.

/Cp/

8.2

SJIEMEHTBI ®U3UKU DJIEMEHTAPHBIX YACTHL]

Kitacchl aieMeHTapHbIX 9acTHIl ¥ BUABI MX B3auMozeHcTBrH. Kitaccudukanus
AIIEMEHTAPHBIX 9acThIl. [[pHHIINIT HePa3TMIMMOCTH TOXK/ICCTBCHHBIX YaCTHII.
CnvH 1 Apyrre KBaHTOBBIE YHCIIA SIEMEHTAPHBIX. YaCTHIIEI M aHTHYACTHUIIBL.
Bozonsl 1 pepmuonbl. AIpoHBI 1 Me30HBI. JlenToHbl. [IpoMexyTouHbIe GO30HBI.
KBapku ¥ TII0OHBI.

/Cp/

Paznen 9. CAMOCTOSATEJIBHAS PABOTA

9.1

IMoxroroka k siekuusim /Cp/

16

9.2

IToxroroBka k JrabopaTopHbIM padotam /Cp/

16

9.3

IToxaroroBka K MpaKkTHYSCKUM 3aHATHIM /Cp/

16

9.4

BrInonHeHne KOHTPOIbHOH paboTsl /Cp/

8,6

9.5

IToxroroka k sekuusm /Cp/

| = = =] —




9.6 INoaroroBka k npakTHyeckuM 3aHsTusm /Cp/ 2 16

9.7 IMoxaroroska k mabopaTopHbIM padoram /Cp/ 2 16
Pasnen 10. KonTakTHbIE Yachl Ha aTTeCTALUIO

10.1 KonTponsHas pabora /KA/ 1 0,4

10.2 3auet /KD/ 1 0,15

10.3 Koncynbramus nepen sx3ameHom /K3/ 2 2

10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OneHouHble MaTepuanbl Uil MPOBEACHUS IPOMEKYTOUHONW aTTeCTALMU OOYYArOIIUXCsl MPHUBEICHBI B MPUIOKEHUN K
paboueii mporpaMme TUCIUTUTAHBL.

®DOpMBI ¥ BHIIBI TEKYIIETO KOHTPOJS MO JUCHUILIHHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPHH WX OICHUBaHMUSI,
pacmpeneneHie 6ajuIoB MO BHIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS TpenoaBaTeNeM JUCIUTUINHEI C yIETOM €€ CTIeNU(UKU ’
JIOBOZISATCS 1O CBEACHHSI O0YJYaIOLIMXCS HA TIEPBOM YUCOHOM 3aHSTHH.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTAHBI (MOYI), KaK MPaBHUIIO, C
ucnonszoBanuemM DMOC uiy myTeM MpoBepKH MUCbMEHHBIX padoT, MPEeTyCMOTPEHHBIX pab0YUMHK MTPOrpaMMaMHK JUCITUTLTHH B
paMKax KOHTaKTHOW paboThI U CaMOCTOSTENBHON PaboTHI o0ydaromuxcs. st UKCUPOBaHUS PE3yAbTaTOB TEKYIIETO KOHTPOJIS
MOeT ucnonbk3oBatbess DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. agpec
TBO, O
JI1.1 |Cagsennes U. B. Kypc obreit pusuku. T. 2. D1eKTPUUSCTBO U MATHETHU3M. CaHKT- https://e.lanbook.com/bg
Bomnbl. Ontrka: yaebHoe mocooue [eTepOyp
r: Jlanp,
2018
JI1.2 | YeptoB A.T"., O6mas pusnka MockgBa: | http://www.book.ru/bool
Bopobrer A.A., KHoPyc,
Makapos E.®., 2020
Ozepos P. I1., XpomoB
B.U.
JI1.3 | Cagennes 1. B. Kypc obreit pusuku. T. 1. Mexanuka. MonekyasipHast CaHkT- https://e.lanbook.com/bg
¢us3mKka: yaeOHoe mocodue IMetepbyp
r: Jlanp,
2019
JI1.4 | Cagennes 1. B. Kypc o6re#t ¢pusuku. T. 3. KBaHToBast onTrka. ATOMHast CaHKT- https://e.lanbook.com/bg
¢usnka. dusnka TBepaOro Tena. du3nka aTOMHOTO Sapa U [etepOyp
AJIEMEHTAPHBIX YaCTHUIl: yueOHOe ocodue r: Jlaus,
2018
6.1.2. Jlono,iHUTE IbHAS JIUTEPATYpPA
ABTOpBI, COCTaBUTEITH 3arnaBue Uznarensc On. agpec
TBO, TOJL




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI2.1 |Ilankapun W.IT., Oo6mas pusuka. COOpHUK 3a1au MockgBa: | http://www.book.ru/bool
Kupspsnos A.IL., KnoPyc,
Ky6apes C.H., 2019
PazunoBa C.M.
JI2.2 | BopobbeB A.A., 3amavHuK 10 pu3KKe MockgBa: | http://www.book.ru/bool
UYepto A.T. KnoPyc,
2017

6.2 UndopManMoOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPU 0CYIIECTBIEHUH 00pa30BaATEILHOIO Mpolecca Mo AUCHHUILINHE

(Mony.r0)

6.2.1 IlepeveHb JINIEH3UOHHOTO M CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHUst

6.2.1.1 | MS Office

6.2.2 Ilepeyens npogeccoHAJBHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

MexayHnapoaHast mpodeccuoHanbHast 6a3a qaHHbIx «SpringerMaterialsy: https://materials.springer.com/

6.2.2.2

Koncynbrant mitoc

6.2.2.3

T'apant ACIIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1| VYueGHbIe aymuTOPHUU YIS IPOBEICHUS 3aHATHI JEKIIMOHHOTO THIIA, YKOMIIJICKTOBAHHBIC CIICIHATI3HPOBAHHON
MeOeTbI0 U TEXHUYECKHMHU CPeICTBAMU O0YUEHHS: MYJIbTUMEUIHOE 000pYAOBaHUE [T IPEOCTABICHUS yueOHOH
nHpopMaly GONBIIOH ayAUTOPUH W/HIIN 3ByKOYCHIIUBAIOIIEe 000pYI0BaHHE (CTAlMOHAPHOE MIIN IIEPEHOCHOE).

7.2| YueGHbIe ayIUTOPUH JUTS IIPOBEICHUS 3aHATHII CEMHHAPCKOr0 THIA, IPYIIOBBIX U WHMBHUYaIbHBIX KOHCY/IBTAIHH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAaHHBIE CIICIIHAIN3HPOBAHHOIN MeOEIBIO 1
TEXHHYECKUMH CPEICTBAMH OOyJIEHIS: MyIbTUMEUIHHOEe 000pYIOBaHNE 1/MITH 3BYyKOYCIIIMBAIOIee 000pyIOBaHHE
(cTaroHapHOE WK TIEPEHOCHOE)

7.3 | IlomerneHus AT CAMOCTOATEIBLHON pabOTHI, OCHAIIIEHHbBIE KOMITBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO MTOJKIOYEHHS K
cetu "MHTEepHET" 1 0OecIIeUeHNEM JIOCTyIa B JJICKTPOHHYIO HH()OPMALMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCHTETA.

7.4| TlomeuieHus Al XpaHEHUS U MPOPUIAKTHYECKOTO 00CTY)KUBAaHHS yIeOHOr0 000pyIOBaHUS

7.5| Jlaboparopuu, OCHAIEHHBIE CIICIIAIEHBIM JTA00PATOPHBIM 000PYIOBaHHEM:

7.6 | Jlaboparopms MexaHHKH, BKIIOUaromas: 010k amekTporHsit ®M1/1, mammHa AtByna ®MI 1, mastHuk Makcsemna
®M12, ynusepcambHblii MasTHUK DM13 MasTHHK O6epbexa DM14, momyns FOrra u moxyns cisura ®M 19,
coynapenue mapos ®M17;

7.7| JlabGopaTopus 3JeKTpUUECTBA U MarHeTH3Ma, BKiItovaromas: creHasl TKO anekTpuyecTBa 1 MarHeTu3Ma, B TOM YUCIIE
ocmuniorpader C1-94, reHepaTopbl CUrHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKH MUTAHSI, Mara3uHbl COMPOTHBIICHUH,
Habop momyneir OI1I;

7.8 | Jlabopatopus ONTHKH, BKIIOYAIOIIAs KOMIUIEKT ONTHYecKoro odopynoBanus PMC, B ToMm gmcie: 6a36I ONTHISCKOM
CKaMbH, ITOTYIPOBOAHUKOBBIC JTa3ePhl C FOCTUPOBOYHBIM MOYyNeM, (hOTOIIPUEMHHUKH, HA0Op JIMH3, 3KPaHBI C MacIITaOHOH
ceTkoit; aBToTpanchopmarop onHodazusiit JIATP-2,5; koMIuieKT Gommii.




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLHEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.06 CTpOoHTEABCTBO XE€AE3HBIX AOpPOTr, MOCTOB H
TPAaHCHOPTHBIX TOHHEAEH

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anys

MocTBI

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

DopMBI TPOMEKYTOUHOHN aTTeCTAllUu: 3auem - 1, sx3amen - 2.

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHUA

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox nannkaTopa TOCTHKEHHUS KOMICTEHITHH

OIIK-1. CiocobeH pemarts HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JIEITENILHOCTH C MCIIOJIb30BaHUEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYecKOro aHaju3a u
MOJCITUPOBAHUS

OIIK-1.2. HpI/IMeHHeT OCHOBHBIC TOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK JJIA

peuicHus HpeL[MeTHO-HpO(l)I/IJ'II)HI)IX 3ajga4d

OIIK-1.3. IIpuMeHsIeT ecTeCTBeHHOHAYYHBIE METOIBI TEOPETUIECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEIOBAaHNS OOBEKTOB, POLIECCOB, SBICHUH, TPOBOANT
9KCTIEPUMEHTHI 110 33JJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaThI

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

KOZ[ 1 HAUMCHOBAHUE NHAUKATOpA
JOCTHXCHUA KOMIICTCHIIMNA

PesynbTarel 00yueHus 0 JUCIUILTUHE

O11eHOYHEIE
MaTepHaIbl
(cemectp 1,2)

OIIK-1.2. ITlpuMeHsieT OCHOBHBIE MTOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pemeHns MpeaMeTHO-TIPOPIITBHBIX 3a1a4

OOyuaroIumiics 3Haer:

OCHOBHBIC IIOHATHA u 3aKOHbI KJIAaCCUYECKOH u
COBPEMEHHOM (QM3HUKH U UX POJIb B PEIICHUH TIPEIMETHO-
npoUIBHEIX 3a/1a4

Tecter m. 2.1.1, m.
2.1.2

OOyuarommiicst yMeeT:
HCTIONIb30BATh OCHOBHBIC MTOHATHS ¥ 3aKOHBI (DPU3UKH IJIS
peneHus! IPEeAMETHO-NPO(MIbHBIX 33/1a4

Bamayn m. 2.2.1, m.
2.2.2

OOyuaronmiics BIaieeT:

HABBIKAMH NPUMEHCHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCHYECKON M COBPEMEHHOI (GHM3MKH A peIIeHus
peIMETHO-MPOMUIBHBIX 3a7a4

Samanns m. 2.3.1, m.
2.3.2

OIIK-1.3. ITpumenser
€CTECTBEHHOHAYYHbIE METOJIbI
TEOPETHYECKOTO0 M JKCHEPHUMEHTAIBLHOTO
UCCIICIOBAaHUS.  OOBEKTOB,  IIPOLIECCOB,
SIBJICHU, TNPOBOJUT OSKCIHEPHUMEHTHI 110
33JaHHOW METOJHMKE U  aHAIU3UPYeT
pe3yIIbTaThl

OO0yyaromuiics 3HaeT:

Tecter m. 2.1.3, m.

METOJIbl  TEOPETHYECKOr0 W  JKClepuMeHTanbHoro | 2.1.4
UcCleIoBaHus (PU3MUYSCKUX OOBEKTOB, MPOIECCOB U

SBJICHUW, METOAMKY MpPOBEACHUS U  00pabOTKH

Pe3yJabTaTOB (PU3MUESCKOTO IKCIIEPHMEHTA

OO0yyaromuiics ymeerT: Tecter m. 2.2.3, 1.
MIPUMEHSITD METO/IbI TEOPETUUECKOIO u| 224
SKCIEPUMCHTAIEHOTO  HCCICHAOBAaHUS  (DU3MYECKHUX

OOBEKTOB, TMPOIECCOB W  SIBICHHWHA, IPOBOAUTH

¢u3nYecKre 3KCIEPUMEHTHI 10 33JaHHOM METOAWKEe U
00pabaThIBaTh X PE3YJILTATHI

OOyuaronuiics BIaeeT:

HaBbIKAMH TIPUMEHEHHUS] METO/IO0B TEOPETHYECKOro |
9KCIEPUMEHTANBHOTO  WCCIEAOBAaHUS  (PU3MUYECKUX
00BEKTOB, IPOIIECCOB U SIBIICHHUH, HABBIKAMH ITPOBEACHUS
(pU3MIeCKUX HKCIEPHUMEHTOB MO 3a/JlaHHONH METOIUKE U
HaBBIKAMH 00pabOTKH HX Pe3yJIbTATOB

Bamanus o. 2.3.3, 1.
2.3.4

[IpomexxyTouHast arTecTamnus (3K3aMeH) MMPOBOAUTCS B OJTHOM U3 CISAYIOMUX (HOpPM:

1) oTBeT Ha OWJIET, COCTOSIIUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHast arTecTamus (3a4eT) MPOBOAUTCS B OJTHON U3 CIACAYIOMUX HOpM:

1) cobecenoBanue;

2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.



2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KaUecTBe 06pa30BaTeJ’le0F0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSTHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3MKH U MX POJIb B PELICHHI
HayK U penieHus HPEeIMETHO- | MpeIMeTHO-TPOQHIBHBIX 33124

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBISIIOLIAs BEKTOPA YCKOPEHHSI, HANIPABJICHHAS 110 KACATENbHON K TPACKTOPUH MaTEePUAlIbHOM TOUKH

b) npousBeneHue BekTOpa YCKOPEHHS Ha KOCHHYC yIiia MEX/Y BEKTOPOM YCKOPEHHS  CKOPOCTHIO

C) mpoM3BeJEHUE MOIYJISA BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHAIbHOU TOUKH

d) cocraBsroIas BEKTOpA YCKOPEHHs, HAMPABJIECHHAs BJIOJb MPSIMOH, MEPIEHAUKYIAPHON KacaTelbHOW K TPaeKTOPUHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yrom, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKEHHBIN Ha €TUHAYHBINA BEKTOP, HAMIPABICHHBIH B CTOPOHY [BIKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pamuyc-BEeKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJIOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHuUE SIBISACTCS MPABUIBHOM U HanOOJIee TOYHOM HOPMYyTUPOBKOM BTOPOro 3akoHa HproroHa

a) JIro0oe Teao MOKOMTCS WIIH JBHXKETCS MPSAMOJIMHENHO, ECJIM HA HETO HE JAEHCTBYIOT HUKAKHME CHJIBI WM JAEHCTBUE BCEX
CHJI CKOMITEHCHPOBAHO

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepumanbHO cucTeMe OTCYeTa MPOM3BEICHHUE MACChl Tea HA YCKOPEHUE €ro MOCTYMATeIbHOTO JBUKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MacCCy TeJa

e) B mo0oii cucteme oTcueTa cyMMa BeeX CHII JICUCTBYIONIMX HA TEJO, PABHA MMPOM3BEJICHUIO €r0 MACCHI HA €r0 YyCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKeHHast B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cua, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHHUIAX MAacChl, KOTOPYIO U3MEPSIOT B MPOLIECCE B3BEIIMBAHUS TeJla Ha
Becax

€) cuia, C KOTOPOM Teo BCIEACTBHE NMPHUTHKEHHS K 3eMile JEeHCTBYET HA OIOPY WM TIOABEC, YAEPKUBAIOLIYIO TEJIO OT
CBOOOIHOIO MMAaAEHUS

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOYKU HA €€ BEKTOP UMITYJIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TpOM3BeACHHE MAcChl MAaTEPHATIBHOM TOUKM HAa KBAJPAT €€ PACCTOSHUS IO OCH BPAILCHUS

6. SIBieHue pe3oHaHCA NPH BbIHYXKJICHHBIX FTAPMOHUYECKUX KOJIEOAHUSIX COCTOUT
a) B PE3KOM YMCHBINCHHM AMIUIATYIBI KOJNEOAHWI MpH NPUOIMKCHHM YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeIeNIeMOMY CBOIICTBAMU CUCTEMBI

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIMX KoJleOaHUH

B TIPEKpAIleHNH KoJieOaHU NP NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHuiH

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (DYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHUE KOTOPOil B 00paTHMBIX IPOILeCcaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOro KOJIMYECTBa
TeIUIa, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLeccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIoTO KOJIMYECTBA
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOH B JIFOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJMYECTBA TEIUIa, IEPEAaHHOr0 CUCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

0ECKOHEYHO Majoe M3MEHEHUE KOTOpPOil B HEOOpaTHMBIX IPOLECCaX PABHO IPOU3BEICHUIO OSCKOHEYHO Masloro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TECTOBBIX 3aJaHUI. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

HanpsoxkeHHOCTB 3IIEKTPUIECKOTO OIS B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAS HA paIiyC BEKTOp JAHHOW TOUKH
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMerieHuo eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTHUS TPOU3BOIBHOTO 3apsia, TOMEIIEHHOTO B TAaHHYIO TOYKY IPOCTPAHCTBA

Cuina, nefiCTBYIOIIast Ha €AUHUIHBIHN MTOJOKUTEIBHBIN 3apsi, TOMEIICHHEIH B JAHHYIO TOYKY IIPOCTPAHCTBA

2. KoHzaeHcaTopoM Ha3bIBACTCS

JBE IUIOCKHX IUIACTHHBI, pPAa3JeJICHHBIX CJIOEM JAMAJICKTPHKA C OTJIMYHOH OT €IUHHUIBI TU3JIEKTPUIECKON
MPOHUIIAEMOCTHIO

mr000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIUBATH SJIEKTPUIESCKUE 3aPsIbl

JIBa U30JIMPOBAHHEIX APYT OT APYyra KOHUEHTPUYECKUX LMIMHApPA

CHCTEMA, COCTOAIAS U3 ABYX U30JMPOBAHHEIX IPYT OT Apyra IPOBOJHUKOB

Jr000¥ POBOJHUK, €CIIM OH 00J1a/1aeT ANEKTPUUECKONH EMKOCThIO

3. Cdopmymupyiite Teopemy ["aycca miis 3MEKTPUIECKOTO OIS B BAKYyMe

[upkynanus BeKTOpa HapsHKEHHOCTH MEKTPHYECKOT0 HOJIS 10 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoi
CyMMe 3aps/10B, HAXOSIIUXCS Ha STOH MOBEPXHOCTH, I€JIC€HHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSKEHHOCTH MIEKTPUIECKOTO IO Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO TIOBEPXHOCTh paBHA HYIIIO
LlupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO T0JIs 110 JII0OOMY 3aMKHYTOMY KOHTYPY PaBHa IOTOKY BEKTOpa
HaNpsKEHHOCTH 3JIEKTPHUYECKOTO MO Yepe3 IPOU3BOIBHYIO IIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTox BekTOpa HAMPSHKEHHOCTH AJIEKTPHUYSCKOTO TOJNS dYepe3 INPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH pPaBEH
anreOpanvdecKkoi cymMMe 3apsiIOB BHYTPH STOH TOBEPXHOCTH, JCICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepBoe npasmwio Kupxroda

AnrebOpanyeckas CymMma TOKOB B JIF0OOM KOHTYpE IIE€ITU paBHA HYJIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3J1€ IIeITH paBHa HYJIIO

Anrebpandeckas cymma D/IC B KaxXJ10M KOHTYpe paBHa HYJIIO

Anrebpanueckas cymma OJIC B KaXIOM KOHType paBHa anreOpandyeckoil cyMMe NpOM3BEAEHHMH CHIIBI TOKAa Ha
COIIPOTHBIIEHHE BCEX yYaCTKOB KOHTYypa

AnreOpandeckasi cyMMa I1aIeHHH HaINpsHKEHUH Ha BCEX yYacTKOB KOHTYpa paBHa HYJIIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW PaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEWCTBYIOIICH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHMUKA C TOKOM, K CHJIE TOKA B IPOBOJHUKE

BEKTOpHas (pu3nueckas BeJIM4YMHA, MOAYJIb KOTOPOI paBeH OTHOIIEHNIO MAKCUMAaJIbHOI'O0 MEXaHUYECKOI0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMIMNHA, MOIYJIb KOTOPOH PaBEH OTHOIIECHHIO MHHMMAIGHOTO MEXaHMYECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHAas (U3UIECKasi BEIIMYNHA, MOAYJIb KOTOPOH PaBEH OTHOIICHNIO MUHUMAIBHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJECHUIO CHJIBl TOKA B paMKe Ha ee
HepUMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JCUCTBYIOIICH Ha € AMHUYHBIN TIOJIOXKUTEIBHBIHN 3aps,
HaXOSILIUNCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHU COCTOUT B!
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b)

c)
d)
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b)
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c)
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BO3HUKHOBeHNH OJIC MHAYKUUH B IPOBOIALIEM 3aMKHYTOM KOHTYpe NPH HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpe NPH M3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBIA KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WIH Pa3MBIKaHUH JaHHOTO KOHTypa
BO3HMKHOBEHHH TOKA B IIPOBOSIIEM 3aMKHYTOM KOHTYpPE IIPH N3MEHEHHN MarHUTHOTO IIOTOKA Yepe3 JaHHbBIH KOHTYP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH U3MEHCHWH MarHUTHOTO ITOTOKA Yepe3 MPOU3BOIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpeMsI, paBHOE OJHOMY IHEPHOLY IIEPEMEHHOTO TOKA, MPOM3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTh Yepe3 MOIEepPeYHOE CEUCHNE POBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH MEPEMEHHOTO TOKa B IIETIH, YHEPTHS KOTOPOH NMEPEXOIUT B TEILIO, BBIACIICMOE B IIEIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTB B MPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIHA B IaHHBII MOMEHT BPEMEHH
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTs, NeprneHANKYIIpHAs HalpaBIECHUIO PAaCIPOCTPAHEHHSI BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PACIPOCTPAHCHHS CBETOBBIX JIyUCi

CBeT MeX1y JIIOOBIMH IBYMsI TOYKAMH PACIIPOCTPAHSICTCS 110 MPSIMOM JTIHHUH, COSTUHSIOIINN TOUKH

B 71r00BIX cpeax CBETOBO# JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PacpOCTpaHIETCs M0 MPSMOI THHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJISECTCS IPSIMOU JIMHUEH

B ontrdeckn mpo3padHbIX Cpeax CBETOBOH JTyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudpaknneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTyYaMH JTFOOBIX MPETIATCTBUHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIIOBJICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS MPH €0 PacIpoOCTpaHCHUH
B Cpeax C PEe3KO BHIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTSIMH

COBOKYITHOCTb SIBJICHUI, KOTOPBIE 00YCIOBIEHBI 3aBUCUMOCTBIO MIOKA3aTelsl MPEIOMIICHHS OT YaCTOThI CBETOBON BOJTHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOpP, IMPU OTCYTCTBHUU TMIOTJIOHICHUA CBETa
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCA yTJIa MEXIY pa3pelleHHBIMI HAIPABICHUIMH MOJIIPU3aTOpa U aHATTHU3aTOpa

MHTEeHCHBHOCTD TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelICHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAINIETO 4Yepe3 ONTHYECCKYIO0 CHCTEMY IOJIIpH3aTOp-aHAIH3aTop, BCeraa
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJAIONIETO Ha MOJIIPU3ATOP

HTEeHCUBHOCTh €CTECTBEHHOIO CBE€Ta, MPOMICAUICTO 4YEPE3 TMOJIAPU3ATOP, IMPHU OTCYTCTBHH TIIOTJIOHICHUA CBETa
BEIIECTBOM HE U3MEHSETCS

12. CnekrpaibHas u3jiydaTeibHas CIOCOOHOCTH TeJa 3TO

OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUILY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

SHEPTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILYy BpEMEHH B eIMHUYHOM UHTEpBaJIe JUTMH BOJIH

TMOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe IJTHH BOJIH 32 €AMHHILY BpPEMEHU
SHEPTUsl, M3JIydaeMasl eINHUICH OBEPXHOCTH Tella 3a eIMHUIY BpEMEHHU BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTUsl, U3JIydaeMasl eIMHUICH MOBEPXHOCTH Tella 33 TMHUILy BPEMEHHU B ONTHYECKOM JIHana3oHe IJIHH BOJH

13. Kakoe u3 NpuBeICHHBIX YTBEPKACHUH SBISCTCS BEPHBIM B Teopuu bopa?

PaspemieHHpIME OpOUTAMU JJISI SJCKTPOHOB SIBJISTFOTCS TaKHe, A KOTOPHIX MOMEHT HUMIYJbCa JJIEKTPOHOB KpaTeH
[EIIOMY YUCITy BeITHYUH

DHeprust IEKTPOHA Ha OPOUTE U €€ PaTuyC MOTYT OBITh MPOU3BOIEHBIMU

Pamuyc opOUTHI 3JIEKTPOHA C TCUCHUEM BPEMEHU YBEIIMYHBACTCS

[Ipu IBMXXEHHUH SJEKTPOHOB [0 OPOUTE MPOUCXOAUT HEMPEPHIBHON U3TyUeHHE SHEPTUU

Paauyc opOHUTBI 3JIEKTPOHA C TEUESHHEM BPEMEHH YMEHBIIAETCS

14. Yro BBIpaKaIOT COOTHOIICHSI HEONPEIEIEHHOCTEH B KBAHTOBOW MeXaHHKe?

COOTHOLICHUSI MEXKAY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPAMUHATHI H UMITYJIbC MHUKPOYACTHIIBI

OTcyTCTBHE OrpaHUueHUH U1l OAHOBPEMEHHOTO M3MEPEHHsI KOOPIMHATHI U MMIYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOIICTBa MUKPOYACTHI]

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTECTBEHHOHAYYHbIC METOIbI METO/BI TEOPETHUECKOTO M 3KCIEPUMEHTAIBHOTO HCCIEIOBaHNUA (PU3NIECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBIICHUI, METOIAWKY MPOBEICHUS U 0OpabOTKH pe3yiabTaToB (hU3HUEecKoro
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SIBICHUMN, IPOBOJAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUALHOW TOUKH OMPEAesIeTcs: PopMyIIoi

1) a=lim v(t+At)—v(t) 2) a- v(t+At)—v(t) 3) - lim V(t+At)+v(t) 4) = lim r{t+At)—r(t) 5) a:E
At=0 At At At-0 At At—0 At m

2. Kakas ¢opmyna BeIpakaeT pabOTy MpH JABMKCHHUA MAaTEPUATBHOM TOYKH IO MPOU3BOJIBHON TPACKTOPUHU U3 MOJOXKEHUA 1 B
MoJioxeHue 2?

2 2
1) AiZ:J-P'dV 2) A12:'f'(v2_vl) 3) AiZZJ‘P.dr 4) A12:|f~r12 5) A12=F3120030(
1 1

3. MOMEHT HHEpIHH MPOM3BOJIBHOIO TeIa OTHOCUTEIILHO HETIOABIIKHON OCH BpAICHHS OTPEACIISICTCS (POPMYIIOit

N N
Dy=mr, 2 JI=mr® 3 JI=Mr 4) 3-3,+ma? 5)3=>mr’
i=1 i=1

4. Yxaxure QopMyITy UII MOMEHTa WHEPITUH TOHKOTO OZHOPOJIHOTO CTEP)KHS MAacChl m ¥ JUIMHBI | OTHOCHUTEIIEHO
HETIOABIKHON OCH BpAILEHHsI, IPOXOIAIICH Yepe3 CePEeaHUHY CTEPIKHS.
1 .2 1 2 1 12 1 1 2 2
1) J==—ml 2)J=-ml HJ="ml" HI=—ml" 5 J=—ml
) 2 ) 3 ) 4 ) 12 ) 5
5. Vkaxute popmyny mis KITJ] TerioBoit MammmHbl
1) n:Tl _T2 2) n= Ano,zexﬂ 3) 77:& 4) 77:Q1_Q2 5) n= Ql

Tl A_?ampalz QZ Ql Ql - QZ

6. Ykaxute popmyiy Ui pacnpeneneHus bonbimana.

E B +U pV m,g U
1) n= _Tme | 2y N=ngexXp| ——*—| 3)n=n,exp| ——| 4) n= - 5) n=nyexp| — —
) n noexp( RT] ) o Xp[ KT ] ) o XIO( RT ) n noexp( ij ) 0P|~

2.1.4. TIpumepsbl TECTOBBIX 3aJaHHIi. 2 ceMecTp

1. BeiGepute opmyny s HampsSHKEHHOCTH 3JEKTPHUYECKOTO IOJIS, CO34aBa€MOr0 PaBHOMEPHO 3apsDKEHHOHM INIOCKOCTHIO B
BaKyyMe.

DEeE=2 2E-=
&

oS q q o
3) E= 4)E = 5) E=
d’ ) 2 ) e, S ) 2¢&

A, r

0 280 0 0 0

2. 3akon buo - Casapa — Jlamiaca ©MeeT BHI

1) ézﬁqr:v 2) dé:ﬂlFXdl 3) ézﬁqvxr 2) dézﬂldlaxf 5) B

N
3 3

Ho
A v dr r A v 4 r Az r?

3. Kakast u3 popMyJ1 MPaBHIBHO OTPAKACT CBSI3b MEIKAY HAMPSHKEHHOCTHIO 3JICKTPUIECKOTO TIOJIS M TOTEHITHAIOM DJIEKTPHYCCKOTO
moJjs?

- E
D) p=,=[E-dF 2) p=E.¥ 3) -0, =E-(i-F) 4) p=divE 5) o=
1

4. 3akoH Amriepa B 00IIEM BHUJIC IMECT BH/T
1) dF=1dIxB 2)dF=1IxdB 3) F=I11xB 4)F=11-B 5) F=11Bcosa




5. Kakoe w3 nepeunciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?

1) {b-ds=q 2 fH-ds=0 3){E.di-0 4)H=ﬂ5—i 5) & = [E-ds

0

2
6. Ecn w, = % U= /%_% , TOo (opMyIa Ul 3aTyXalolMX KoJeOaHuil B CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE
HUMEET BU
D=1, exp[—z—litjcos(wot+a) 2) 1=1, exp(—Z—F:_tjcos(a)Ha) 3) 1 =1,cos(w,t+x)

4) 1 =1, codwt+a) 5)1=1 cos(at)

7. Hepnoz[ 3aTyXaroumux KoJieOaHuil B KoJieOaTeIbHOM KOHTYpPE€ paBCH

1 1 1 1
2\3 2\7 2\ 2\ N
1) T:2ﬂ[i+R—j 2) Tzzn[i—R—j 3)T=27{i+R—] 4)T:2;{i—R—J 5)T:2,{i+ R J

LC 4L’ LC 4L’ LC 41 LC 4L’ LC 4L°

8. MHTeHCHBHOCTH IpU HAJOKCHUU ABYX KOcepeHmHblX BOJIH paBHa (5 Pa3HOCTH (1)33; |1, |2 HWHTCHCUBHOCTHU BOJIH B

otmenbHOCTH, |, #1,):

D=1+, 2)I=l+L,+2l1,0085 3) 1=\12+12+211,c05 4) | ={/I2+12-21,1,c085 5) | =12 +12

9. Ha nudpakunoHHyo pemietky ¢ rnepuogoM d magaer CBET OmpeneleHHOM AInHbl BoJaHbL. Kakoil u3 Gopmyn coOTBETCTBYET
MaKCHUMYM II€pBOro mopsaka’?

. A
1) smgoza 2) singo:% 3) Sinq)z% 4) singo:% 5)sin(p=2d—/1

i |
10. Ecqu " min y " max- MpHMMAaNbHAS U MaKCHMallbHAasi HHTEHCUBHOCTh YaCTUYHO NOJIAPpU30BAHHOTO CBCTA, IPOITYCKAaeMOr'o

aHAIM3aTOPOM, TO CTENICHb MOJIIPHU3AIMH CBETA OTIPEeIsIeTCs 1Mo (hopMyIe
| I o — | |

P= Imax—i_lmin — max _ "min P= max min — min P= min

Imax_lmin 2) Ima\x"_lmin 3) Imax 4) Ima><+|min 5) Imax

1)

11. Tlpu najieHny CBETOBOTO JIy4a, paCIpOCTPAHSIONIETOCs B TIEPBOM CpeJie Ha TPaHMIly pasjiesa MepBOil U BTOPOH cpebl C
MOKa3aTe MU MPEJIOMIICHUS U N, , N, >N, Yroi HOJHOIO BHYTPEHHETO OTPAXKEHUS , yJOBIETBOPSIET YCIOBUIO

1)sinoz=i 2)sinoz=ﬁ 3) tga:& 4) tgazn—2 5) cosazﬁ
nZ nl 2 nl n2

2.2 TunoBble 3a]aHUs /I OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIBHBIN pe3yIbTaT:

Kon 1 HaumeHnoBanue OO6pazoBaresbHBIN pe3ysbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHITNH

OIIK-1.2. TTpumensieT ocHOBHBIE | OOyJarOIMUNCs yMeeT:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (1)I/ISI/IKI/I JJIA pEHICHUSA Hpe)IMeTHO-HpO(I)I/IHI)HBIX
€CTCCTBCHHBIX HAYK JJIA 3aaa4

pelLIeHus MPEIMETHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MoTouuKiIKCT 3a MEepBBIe 5 MUH Ipoexall 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieHue 6 MuH — 5,4 KM.
Onpenenutb CKOPOCTh ABMXKEHUSI MOTOLIMKIIMCTA Ha KaXI0M U3 TPEX YYacCTKOB MYTH; CPEAHIOI0 CKOPOCTh 32 BCE BpeMs
JIBHOKCHUS.

2. JlBa moeszia UIyT HaBCTpEYy JAPYr APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/u. [Taccaxxup B mepBoMm moesze
3aMedaeT, YTO BTOPOH Moe3 1 MPOXOAUT MUMO HETo B TeueHHe Bpemenu t = 6 c. KakoBa nimuHa BToporo moe3ma?

3. Touka ABMKETCS MO OKPY)KHOCTH paimycoM 20 CM ¢ IOCTOSHHBIM TaHTEHIHAIBHBEIM ycKopenneM 5 m/c?. Uepes kakoe
BpeMsI TIOCTIe Hayayia JBHYKCHHsI HOPMAJTbHOE YCKOPEHHUE TOUYKH OyIeT paBHO TaHTCHIUATBHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M U BBICOTOM 5 M IEXHUT rpy3 mMaccoit 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuity Hajo NMPUIIOKUTH K TPy3y BJIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTh Ipy3? UToOBI cTammre rpy3 ¢ 3TOM
IIOCKOCTHU?

[Moe3n maccoii 500 T ABMKETCS paBHO3aMEJICHHO IIPH TOPMOXKEHUH, TP 3TOM €ro CKOPOCTh YMEHBIIAETCS B TedeHue 1
MuH oT 40 10 28 km/4. HaliTi crity TOpMOKCHHS.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tpoiins paccrosuue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03 (DUIIUEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KEeCTKO 3aKPEIICHHOE Ha JKEJIC3HOAOPOXKHOM mardopme, NPOU3BOIUT BBICTPEIN BIONb ITOJIOTHA JKEIE3HOU
noporu nof yraom o = 30° k muHuK ropu3oHTa. ONpeaenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca miaTthopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga mi = 60 KT.

[Tap maccoit my = 3 Kr ABHXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJKUBAETCS C IOKOSIIIUMCS IIapOM Maccoi mp = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuy mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpE3 €ro CEpeIHYy, COMIACHO ypaBHeHHIo @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaromyii MOMEHT M, IeHCTBYIOIIHMI Ha CTEpKEHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miardopMsl B BUJE JMCKA, BPAIIAKOIIECS 10 MHEPIMM BOKPYT BEPTUKAIBLHON OCH C YacTOTOM N1 = 8 MuH
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepermiesn B HEHTP IIaT(GOPMBL, OHa CTajla BpallaThCs ¢ 4aCTOTOW np =
10 mun 1. Onpepenuts Maccy my mwiaThopMbl. MOMEHT HHEPIUH YelIOBEKa PACCUMTBIBATE KaK /i1 MaTepHaIbHOM TOUKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOIjia TOuKa
o0manana nmotTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee JelicTBOBaNa Bo3Bpariaromias cwia B 5 MH. Haiitu aToT MOMeEHT
BpPEMEHHU.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

[Inowaap MIacTUHEL CIIOASHOTO KOHAEHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanekrpuka 0,14 cM. Beluncnute eMKOCTb, 3apsz

W SHEPTHIO KOHACHCATOPa, €CIM Pa3HOCTh MOTEHINAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW UIMHBL [lpm »TOM HHUTH

pasomumch Ha yrou O. llapuku nmorpyskaror B Macio. KakoBa m1oTHOCTs P Macia, €CIIM YToJl pacXOXICHNS HUTEH Npu
NOTPY)XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

UeTblpe jaMIibl, paccCuuTaHHbIe Ha Hampspkenue 3 B u cuty Toka 0,3 A, Ha/lO0 MOAKIIOYUTH MapajuIebHO U MUTATh OT
WCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro COmpoTUBICHUS HAI0 BKIIOYHUTH TOCIEI0BATENBHO JaMIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IlIyHT kKakoro CONMpOTHUBICHHS HAI0
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO M3MEPATH TOKHU CHIIOi 10 6 A?

OnHopoiHOe MarHuTHOE moJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBI B HErO MPOBOJHUK IIMHON 50 cM ¢
cuioii 0,7 MH. Onpeenure cuiy TOKa B IPOBOJHHUKE, €CITH YTOJI MEXK/y HallpaBJICHUEM TOKAa M WHIYKIHEe MarHUTHOTO
noss paseH 45°.

KsamparHas paMka mHOMeIleHa B OJHOPOAHOE MAarHUTHOE moiie. HopMmanme K IUIOCKOCTH pPaMKH COCTaBIIET C
HanpasieHdeM MarauTHoro noss yron 60°. Cropona pamku 19 cM. Onpesenure MHAYKIHIO MATHUTHOTO OIS, €CIH
U3BECTHO, UTO cpenHee 3HaueHue DJ1C MHAYKIMY, BOZHUKAIOUIEH B paMKe MpH BhIKIOUYeHUHU nojst B Teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, NMPOHU3BIBAIONINN 3aMKHYTHIH NPOBOJIOYHBIA KOHTYp C compoTuBieHHeM 0,5 OM, paBHOMEpPHO
yBenmumiicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 3T0 BpeMs depe3 HOINEpeyHoe CEUeHHE MPOBOTHHKA MPHU
paBHOMEpPHOM M3MeHeHnH moToka. Cuna Toka, 31C — mOCTOSIHHEI.

Karymika ¢ seje3HbIM cepedHnkoM cedenreM 20 cm? umeeT HHAYKTHBHOCTS 2-1072 . Kakoa qomkHa GbITh CHIA TOKA,
4TOOBI HHAYKIMSA 110115 B cepieunuke 6bu1a 107 Ti, unciio Butkos pasHo 1000?

Paccrosiame L ot meneit 1o sxpana B onsiTe FOHTa paBHO 1 M. OnipeenuTs paccTOSHNE MEXIy IEIIMH, €CIIH Ha OTPe3Ke
nmEoH 1 = 1 cm yknagsiaerces N = 10 TeMHBIX HHTEP(GEPEHIMOHHEIX M0JI0C. JlmHa BOHEL A = 0,7 MKM.

Ha menky u3 rimnepuHa TommHo#i 0,3 MKM nmagaeT 6enblit cBet. Kakum OymeT ka3aThCs [BET IUNICHKH B OTPAXKEHHOM
CBeTe, €CIIU YToJl MajieHus Jryqeid 45°7?

Kakyto pa3HOCT JUITMH BOJH MOKET pa3pemInTh AU(PaKIOHHAsS pemieTKa ITUPHUHON 2 CM H NIEPHUOJIOM 5 MKM B 00JacTH
KpacHBIX J1yueii (A = 0,7 MKM) B CIIEKTpPE BTOPOTO MOpsiaKa?

EcTtecTBeHHBIN CBeT mMajaeT Ha TOBEPXHOCTh JUAJIEKTPUKA IO YIJIOM TMOJHOW mosspusanud. KoadduimeHT
npomyckaHus cBeta paser 0,915. Haiftu cTeneHs mossipu3aiiiy peJIoMICHHOTO JIyda.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOJI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS WHTEHCHUBHOCTb CBETa IOCJE MPOXOXKACHHA 3TOoM cuctembl? CuuTaTh, 4TO KaXJbIH
HOJSIpU3aTOp OTpaxkaeT U noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro (oroanemenra ocemiaercs cBeToM ¢ jiuuHod BoiHbEI 0,405 MkM. POTOTOK mpekpariaercs npu
3aJiepKUBAIONICH pa3HOCTH oTeHIMaNoB 1,2 B. Haiitu paboTy BBIX0O/a 2JICKTPOHOB U3 KaTO/Ia.

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

€CTECTBEHHOHAy4YHbIE  METO/bl | IPHUMEHITh METOJAbl TEOPETUYECKOr0 M IKCIEPHUMEHTAILHOTO HCCICHOBaHMs (PU3NYECKUX
TEOPETHIECKOTO U | OOBEKTOB, IMPOLECCOB U SIBICHUH, MPOBOAUTH (PH3MUYECKUE DKCIEPUMEHTHI TI0 3a/aHHOM
IKCIIEPUMEHTAILHOTO METOJIMKE U 00padaThiBaTh UX Pe3yJIbTaThl




WCCIIeIOBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJUT
SKCIIEPUMEHTBl MO  3aJaHHON
METOJIMKE u aHAIIN3UPYET
pe3yAbTaThl

a)
b)

c)
d)

€)

b)
c)

€)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpu 3TOM MOAyms cpemHero BeKTopa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. He6ospiioe Teno (MatepraibHy0 TOUKY) Opocunu moj yriaom 30° K TOPU30HTY C HadalbHOU cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

3. Ilpwm BriIIOYEHHH DJIEKTPOABHIATENSI €0 POTOP HAYMHAET BPAILAThCS PAaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM

20 06/(;2. CKOJIBKO 000POTOB ceNaeT poTop yepe3 1 CeKyHAy IMociie BKITFOUSHHS IBUTATEIs?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha Benu4MHY, paBHYIO
0,1 cm

0,2 cm

2cMm

lcm

0,5 cMm

5. Tenexka Maccoii 15 Kr JBIIKETCS 110 BOTHYTOMY MOCTY €O CKOpOCThio 10 M/c. B HMXXHel TOYKe Cuila HOpMaJIbHOTO
JTABJICHUS TEJIEKKH Ha MOCT BJIBO€ ITPEBOCXOIUT CUITY TskecTH. [Ipu 3ToM paanyc KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, netsmas co CKOpOCThIO 2 M/c, IMONaaeT B MOABEUICHHBIN JIMIIKUH JIUCT OyMaru maccoi 1,5 T.
Cpa3y nocJe CTOJIKHOBEHHUSI CKOPOCTh JABMKEHUS JINCTA C MPWIIHIIIEH K HEMY MYXOHW COCTaBJISIET

2 M/c

1 m/c

0,5 M/c

0,2 M/c

0,1m/c

7. Hebonpmoe Teno (MaTepuaibHYIO TOYKY) MAacCOW 2 Kr, HAXOJIIYIOCS Ha HEKOTOPOW BHICOTE HAJ MOBEPXHOCTHIO
3eMJIM U UMEIOIYI0 MOTEHUUaIbHYI0 3Hepruo paBHyo 400 Ik, OTHYCTHIM, TaK YTO Yepe3 HEKOTOPOe BpeMsl OHO
ynajio Ha 3emiro. Yemy paBHa CKOPOCTb ATOrO Tella B MOMEHT najaeHus Ha 3emito? ConpoTHBIEHHEM BO3/yXa
npeHeOpeyb.

1 Mm/c

5 m/c

10 m/c

20 m/c

40 m/c

8. Omuopomubiii muck pamumyca 0,1 M, KaTsmuiics 0e3 MPOCKaIb3bIBAHHS 110 TOPH3OHTAIBHON IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TToTIaiash Ha HAKJIOHHBIH yJacTOK, ITOJTHUMAETCS Ha BBICOTY

2,5m

1M




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJT UACAJIBHOT'O Ira3a, €CJIM BCA SHCPI'Ud €ro TCIJI0OBOro ABUIKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d 6

e) 7

10 B JABYX OAWHAKOBBIX 6am10Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T ITocne TOT'0, KaK ra3 u3 nepBoro 6am10Ha MOJIHOCTBIO MEPEKavain BO BTOpOﬁ 6EU'IJ'IOH Hn II0CJeC
9TOTO MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHEe BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHbIl KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsDKeHUE Ha KaTylIKe PaBHO
a 1B

b) 2B
c) 10B
d) 25B
e) 100B

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OHOPOJIHOM MArHUTHOM II0JIE CO CKOPOCThIO ¥ = 5 u/c mepneHIuKyISIpHO
JIMHUAM HHIYKIHUU. PasHOCTh MOTEHIMANIOB MKy KOHIIaMu IpoBoja u = 0,6 B. MHaykuus B MarHuTHOTO MOJIs paBHA
a) 0,12 Tn

b) 0,3 Tn
c) 0,6Tn
d) 1Tn
e) 5Tn

Pe3onancHas yactoTa BRIHYXAaronei rapmonndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IPH KOTOPOI aMIUIUTY/a CHUIIBI TOKa
MaKCHMAaJbHA, PABHA Wye; = 200 ¢l. Uemy paBHAa MHIYKTMBHOCTb KATYLIKM B KOJEOATENbHOM KOHTYpPE, €CIIH E€MKOCTb
KOHJICHCATOPA PABHA ¢ — 5 e ?

a) 1TIm
b) 2Tm
c) 3I'm
d 5Tm
e) 10T

[ToTok BeKTOpA 3MMEKTPUUECKON HHIYKINH (3JEKTPUIECKOTO CMEICHHUS ) Yepe3 ChepHIecKyro IOBEPXHOCTh, OXBATHIBAIOILYIO
TOUCYHBIC 3aPA/IbI § = 21K, g 5 = 3 1K, Qs =~ 2 uKn, paBen

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107° 9
e) OE—; l

Temmeparypa aGCOMFOTHO YEPHOTO Tella YMEHBIIHIACH B 2 pa3a. Kak H3MeHHIAaCh ero SHepreTHUeCKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHnbumiaacs B 2 pasa

e) VYwmeHpmmiach B 16 pa3

Kpacuas rpanuma Gportosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMaIbHOE 3HAYCHHE SHEPTUH
(hoToHa, BeB3BIBarOmeEro Gotodddexr. OTBeT Aath B 3B.

a) 1,27sB

b) 3,113B




c)
d)

€)

®dotoH pacceszicss non yraom O = 60° Ha TepBOHAYAILHO TOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, ecn [UTHHA BOJHBI paccesHHOTO (JOTOHA OKa3ajlach PaBHOM KOMITOHOBCKOH umnHe BOHBL. OTBET naTth B MaB.

a)
b)
c)
d)
e)

5,35 5B
9,21 5B
12,43 5B

0,31 M>B
0,61 M>B
0,84 M>B
1,02 M>B
2,25 M>B

2.3 TunoBble 3aJaHUA /151 OLIeHKH HABBIKOB B KauecTBe 00pPa30BaTe/IbHOI0 pe3ybTaTa

WHIUKATOpa JOCTUKEHHUS

Kon u HaumeHoBaHue OO6pa3oBateiabHBIN pe3yabTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocuoBHble | OOy4aronuiics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATUH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK Uil PEIICHHs MPEAMETHO- | (GM3HMKH AJsl PELIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

npoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

[Tpn n3mepeHny IIUHBI Teda OBIJIO MPOBEICHO OJHO M3MEPEHHE C MOMOIIbI0 MUJUTUMETPOBOM yIEHUUECKOHN JTMHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe AIHHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAsI TOTPEITHOCTh H3MEPEHHS?

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C ITOMOIIBIO IITAHTEHIIMPKYJIS, IIKaJIa HOHHYCa KOTOPOTO
umeer 10 memenmit. [lpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMy paBHa WHCTpyMCHTaJbHAs

MOTPEIIHOCTh U3MEepEHHs?

.o R ., .,
Paguycel nByX IUTaHET OAMHAKOBON IUIOTHOCTH OTHOCSTCS Kak R—l = 3 . Haiitu oTHOUIEHNE YyCKOPEHHH CBOOOIHOTO
2

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX IIJIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMu My = 0,1 Kr 1 m, = 0,05 KI' COBCpHIAIOT TapMOHHWYCCKUC KoJiebaHus ¢

N o1
nepuogamu T; = 1 cu T, = 2 c. HaliTu OTHOILIIEHWE JITMH UX HUTEH 1_1
2

[Mox nmeiictBuem momenTa cuibl 100 H-M, MaXxoBUK, NpeACTaBISAIOMUNA COOOW OMHOPOIHBIA NHUCK Maccod 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX onnHaKOBBIX 0aJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBiIcHUEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX NPH IOCTOSHHOM Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

JlBa mpyxuHHBIX MasTHHKa Maccamu my = 0,01 xr u m, = 0,02 xr coBepmIalOT TapMOHHYECKHE KOJEOaHUSI C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaliTu oTHOIIEHNE KOA(PPHUIINEHTOB KECTKOCTH UX MPYKUH k—1
2

Tpy>XUHHBIA ¢ MAacCOi M U KECTKOCThIO PYKUHBI K coBepimaet koseGanust ¢ mepruogoM T . Uemy Oyzmer paBeH mepros
KosiebaHuH, eclTu Maccy YMEHBIITUTh B 4 paza?

2.3.2 Tlpumepsl 3aJaHuii. 2 ceMecTp

Ha yuactke HeogHOpoHOM 1enu, coaepxaiel conporusienuss Ry = 3 Om, R, =9 Om u ucrounuk ¢ SAC € = 6 B,

BHYTpEHHEE COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N &g R, B
1 {1+

1

[Tpu 5TOM pa3sHOCTH MOTEHINANIOB MEXy TOUKaMHu A u B paBHa

Barapes 3amkHyTa Ha peoctar. [Ipn yBenMueHU COPOTUBIIEHHS peocTarta B 4 pa3a HaNPsDKEHHWE HA HEM YBEJIMYMBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MaeT B OKPYKAIOIIEM IIPOCTPAHCTBE AIIEKTPOCTATHYECKOE I0JIe, MOMYIh HAMPSKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHSA 710 3apsiia 10 3aKoHy E = — —. UeMy paBHa pasHOCTb IOTCHIHATIOB ¢, — (5 MEXKIY
M

TOYKaMHu A ¥ BHaXOISIIIUMUCS OT 3apsiia Ha PacCTOSHUAX 1y = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKIMs MarHUTHOTO TOJIS B IEHTPE MOIYKOJIbIIAa pagiycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOI Ej , NBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM IOJI€ ¢ MHAYKUMEN B. Paanyc OKpyKHOCTH IIpH 3TOM paBeH /

6. KonebaTtempHbIi KOHTYp nMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCcIOBHIO JOTKHO YIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn mmuHOM [ = 1M, nuamerp KOTOPOrO Mall MO CpaBHEHHIO ¢ ero muuHOH, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK I = 2 A, paBHa

8. PaccrosHue Mexay cOCeTHMMU MakCUMyMaMH NPU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra paBuo 0.1 mMm.
Yemy Oyaer paBHO pacCTOSHHE MEX/Y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpHU JUTMHE BOJIHBI 217

9. B omsrte FOHra paccrosiane Mexay memsiMia 1 MM, pacCTOSTHAE OT HICTOYHHKOB JI0 9KpaHa 3 M, IIMPHHA II0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TU(PPAKIUOHHON peméTKy, ecii Ha 1 MM e€ nnmuHb conepxkurcs 200 mrpuxoB?

11. Temneparypa aOCOIIOTHO YEPHOTO Tella yMEHbIIMIAch B 2 pa3a. Kak n3aMeHmnach ero sHepreTuieckasi CBeTUMOCTb?

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuie potodpdekra, ais kanus pasna 7,2 - 1072° k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaUl MaJaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOABI | HAaBbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M ISKCICPUMCHTAJIBHOI'O HCCIICIOBaHUSA
TEOPETUIECKOTO U | ¢usnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HAaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThl

HCCIIeTIOBAHUS 00BEKTOB,

MpO1ECCOB, ﬂBHeHHﬁ, IIPpOBOAUT
OKCIICPUMCHTBI 1o SaZ[aHHOﬁ
METOOHUKE n AHAJIU3UPYECT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

1.  Ilpu u3sMepeHUM IJIMHBI Tesla OBIIM ONpEIesIeHBI CllydaiHasi MOTpeInHocTh Ax,, = 4 MM | IpuOOpHas MOTPEIIHOCTh
Ax,, = 3 Mm. UeMmy 1Ipu 9TOM paBHa MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka 0o mpoBeaeHo 3 u3Mepenus. [Ipu 3ToM ObUTH ToNTyueHbl 3 3HAYCHUS IMHBL ~ dq =
0,9mm, d, = 1,1mm 1 d3 = 1,0MM. UeMy npuOIH3UTENEHO PaBHA CPEAHSS KBapaTUIHAS OMIMOKA H3MEPCHUH ?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObII0 TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u l5 = 7,9MM. UeMy npHOIM3UTENIFHO paBHA CpETHsS KBaapaTHIHAS
omuOKa u3MepeHuin?

4. Bo ckoabKO pa3 U3MEHHUTCS] YCKOPEHHE CBOOOIHOTO Ma/IeHHs], €CIIM YAAJIUTHCS OT HOBEPXHOCTH 3EMIIM Ha pacCTOsSHHUE,
paBHOe paanycy 3emau?

5. Ilepuox mMaremMaTHyecKOro MasiTHHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OynieT nepros 3Toro MasiTHAKA, €CIN
€ro MOMECTHUTH B JIU(T, KOTOPBI IBMKETCSI BHU3 € ycKopeHueMm 0,84 g?

6. OpHopoaHblii auck Maccel m = 1 kr u paauyca R = 1 M KaTtuTcs MO TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBUKETCS B )KHIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO VU, TIPH 3TOM Ha HEro JIEHCTBYET CHJla BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT IBUTaThCs B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
%2
3

8. [I'pysuk maccel m = 1 kr coBepaeT cOOCTBEHHBIE 3aTyXalollUue KoJIcOaHWs Ha IMpPYKHUHKE XKECTKOCTH k = 2 %[ o

3akony x(t) = Aexp(—pt) cos (wt + %) , e A=0,01m, B=0,1c!, w=2c?!. Haitru norapupmuyeckuii

JACKPECMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOUYHHKA TOKA, MOAKIIOYCHBI ABa UACAJIbHBIX BOJIBTMETPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Uto mokaseiBaeT BTopoit BoneT™MeTp V,?

2. UYemy paBHO compoTuBIeHHe Iend, ecnu R, = 1 Om, R, = 3 Om, R, = 1 Om? — R, R, -

3. ManeHpKkuil MIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPsHKEHHOCTHIO, paBHOI mo mMoaymo E. Illapuk NOMOMHUTENBHO 3apsiAWiIM U €ro 3apsj CTal paBeH 2q. Yemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO MOJIA ATOTO MApHKa B TOUYKE Ha PACCTOSHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepxut N BHTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIMSA B IIEHTPE TaKkoW KaTymKd paBHa B,. Uemy Oyzer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KATYIIKU, €CIIU YBEJIUUNUTh KOJIMYECTBO BUTKOB B HEeH B 2 pasa, a TOK, IPOTEKAIOIIUI B
Hel yMEHBIINTSH B 2 paza?

5. 3apspkeHHas 9acTHIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpbIi MOMEHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS YMEHbIIMIM B 3 pasza. KakoB cranm pamuyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYKICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a Ieproa?

v
7. I[Ba QJICKTPOHA BpallaroTCs B OAHOPOJAHOM MArHUTHOM IIOJIC. Ecmm nx CKOPOCTH OTHOCATCA KaK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHuTCs paccrosiHME MeXIy HHTep(EepeHLUUOHHBIMU NonocamMu B ombiTe KOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra mivna Bosiuel u3Menunach ¢ 600 um Ha 400 HM. Kak u3MeHMIaCh IIMPHHA TI0JIOC Ha 3KpaHe?

10. Tlepwon audpaxunonHoN pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHHE MEXIy TIIABHBIMH MaKCHMyMaMHd TIPH
Judpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AM(PaKIUH, €CId MepHo IU(paKIMOHHON
perieTku OyaeT paBeH 2d, a MOJOXEHUE MEXKY PELICTKOH U SKPAHOM He U3MEHHTCS?

11. Kak u3MeHmIach TeMIIepaTypa 4epHOTO Teja, €ClH JUIMHA BOJIHBI, COOTBETCTBYIOIAsi MaKCUMYyMY €r0 CIIEKTPaJIbHOU
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta H3MEHEHa YacToTa CBETa, €CIIM MaKCHMallbHasi CKOPOCTh 3JIEKTPOHOB IpH (oTo3¢ddexre Bo3pocia B 3 paza?
PaboToii BEIX0/1a 3I€KTPOHOB U3 METalIa IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJ151 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallnU
1 cemectp

1. Cucrema otcuera. [IpoiineHHslii myTh U HepeMelieHrne. Pamuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MEKIAY HUMHU. Cpe)msm CKOPOCTb U CPpEAHEEC YCKOPCHUC. TanrennuanbHOE U HOpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, YriioBOil CKOPOCTH U YIJIOBOrO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEHWHBIMH BEIMYMHAMM.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitue cuibl. Crioxxenue cuil. Tperidl 3aKOoH

HrroToHa. rpaHI/I[H)I MMPUMEHUMOCTHU KITACCUIECKOT'O croco0a onucaHust JABHXXCHUSA YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CUJIBI COIPOTHUBJIICHUS, YIIPYTHUE

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

. L[eHTp Macc. OCHOBHOH 3aKOH MOCTYyHaTCJIbHOI'O ABUKEHUA LHEHTPA MaccC.

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

. 3aKOH M3MEHCHHUS KHHETUYSCKOM OHEPIruu CUCTCMBI. Pabora u MOIITHOCTb.

. KOHCCpBaTI/IBHLIC (HOTCHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHIII/IaJ'II)HaH OHEPrus. CBs13b MCKAY HOTCHHI/I&J’IBHOﬁ

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJTHON MEXaHMYECKOW SHEPIHU CUCTEMBI.
11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOH CUCTeMbl. MOMEHT cuibl. MOMEHT

HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTECIIBHO OCH.

12. 3akoH U3MEHEHHS U COXPAHEHHSI MOMEHTA UMITYJIbCa MEXaHUYECKOIl CHCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIpPyroe M abCONIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€Ia BOKPYT HeHOﬂBH)KHOﬁ OCH.




15. Onpenenenne moment unepunn. Teopema Illteiinepa.

16. MOMEHT MHEPIMU TOHKOTO CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYIJISIPHON CTEPXKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NEPHIEHIMKYIISIPHON INIOCKOCTH JIMCKA U IPOXO/sIIEH uepes
€ro ILEHTP.

18. MoOMEHT HHEPIIMU OXHOPOAHOTO MIapa, OTHOCUTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEeHTP.

19. Kunernueckas 3Heprys BpalaTeIbHOTO ABI)KEHHS TBEPIOTO Tea.

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HICAbHON KUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHocuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
Mmexanuke. [IpeobpasoBanus JlopeHna st KOOPIUHAT U BPEMEHH U UX CIEICTBUSL.

22. PensruBuctckuil umnyisc. [loiHas sHeprust yacTuubl. JJMHAMUYECKHE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. ledopmanust mpomosbHOTO pacTsbkeHust (ckaTus) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyroctu. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarusi). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoseOaHMH B MEXaHWYECKOM cucreMme. [ apMoHMYeckue KojieOaHUs. YpaBHEHHE TIapMOHHYECKHX
KosieOaHMi U ero pemeHue. ['eoMeTpuueckas HHTEpIPETALHs TAPMOHUYECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarONINX TAPMOHNYECKHUX KOJIeOaHMUil 1 €ero penieHue. Y cJIOBHE CYIECTBOBAHIS 3aTyXalOINX KOJIeOaHUH.
XapaKTepHCTHKH 3aTyXaloMNX KoJieOaHWii: 4acToTa, rnmepnoj, ko3uunueHT 3aTyxanus, J0rapupMUIECKUil TeKPEMEHT 3aTyXaHus,
IIOOPOTHOCTE.

29. YpaBHEHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHUIIBI M €r0 PeLIeHUe.

30. SIBnenue pe3oHaHca. PesoHaHcHas yacrora.

31. BonnoBele amwxenust. [Tnockas cuHyconaibpHas BojHa. berymue u cros4yue BoiaHbl. YacToTa, JiMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, NPOLIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMHKN. [IoHATHE SMIMPUIECKON TEMIIEPATyPBHI.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPUH MJICalIbHOTO Ta3a. Y paBHEHNE KHHETHUECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBeIa 0 pacrpeaeIeHnI MOJIEKYJI HI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEIIOBOTO ABHKEHHS.

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMoanHamuueckoil cucrembl. IlepBoe Hawano TtepmoiauHamuku. Dopmyna s pabOThI
uzeanbHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TennoeMKOCTh TePMOAMHAMUYECKON CHCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUUeCcKOM IIpoIieccax U CBsSI3b MEXAYy HUMHU. BHYTpeHHss sHeprus uaeaJbHOro rasa.

40. Anrabaruueckuii mporiecc U ero ypasHenue. Pabora ra3a npu agnadaTiyeckoM nporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha4yaj0 TEpMOJMHAMUKH B Pa3IMUHBIX (OPMYIHPOBKaX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiictBa 3HTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAWHAMHMKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

47. Tuxn Kapno. KIT/] muxia Kapro. Teopema KapHo.

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTatmueckoro moist. [IpuHimn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTATHYECKOTO TOJIS B BaAKyyMe.

3. [Ipumenenne Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX I0JEH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTb 0SS B IMAJIEKTPHUKE.

7. DnexTpudeckoe cMemeHue. Teopema [aycca i BeKTOpa AIEKTPHYECKOTO CMEIICHHSI.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuyeckast eMKOCTh yEAMHEHHOTO NMPOBOAHNKA. KoHaeHcaTophl. DIIEKTPOEMKOCTh KOHJEHCATOpA.

11. DHeprus cucteMsl 3aps0B, YEAMHEHHOTO IIPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JEKTPOCTATHIECKOTO TT0JIS.

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. ConpoTHBieHHE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoyss-Jlenna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 1l HEOZHOPOJHOTO y4acTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.



16
17
18

. DIEeKTpONnpoBoAHOCTh MeTamioB. Hocutenu Toka B MeTayuiax. HerocTaTo4HOCTB KIacCU4ECKOI! 2IeKTPOHHON TEOpUH.
. DIEKTpUYECKUIl TOK B BaKyyMe. TepMO3IeKTpOHHAS SMUCCHUSL.
. YpoBenb ®PepMu. DIeMEHThl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa AJIEKTPOHOB

TBEpAOTO TCa.

19

. MarauTHOE TONIe W €ro XapakTepucTukd. MarnutHas wHAOyKnws. 3akoH buo-Caapa-Jlammaca. MarHuTHOE Iole

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

20.
21.
22,
23.
24,
25.
26.
27.

LUPKYJIISIIA
28

29.
30.
31.
32.
33.
34.
35.
36.
37.

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca a1 BEKTOpa MarHUTHON MHTYKIUH.

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

PaboTa o nepemenieHuo MPOBOAHUKA U KOHTYypa C TOKOM B MarHUTHOM TIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHMTHOrO mosis.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U U711 BEKTOPa HANPSDKEHHOCTH MarHUTHOTO TOJIS.

. YCIoBHs JUI1 MarHUTHOTO TI0JIS1 Ha TPaHMILIE Pa3/elia IByX MarHETHKOB.

JmaMaraeTky u napamarsetuku. @eppomMarHeTuky u ux cBoiictra. [Ipupona heppomaraerusma.

SIBreHME 3IEKTPOMArHUTHONW MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

MHAayKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUU.

Toku npu pa3MbIKaHUU ¥ 3aMBIKaHHU 1iend. Bzaumuas nuanyknus. Teopema B3aMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOAaHUH B KOJIEOATEILHOM KOHTYPE M €r0 PeLIeHHe.

BeIHYXIeHHBIE 3JIeKTpUUECKUe KojiebaHus B KosieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepemMeHHBIH 3J1€KTpUUECKU TOK. MOIHOCTE, BbIAEIsAEMAas B LIEIIU IIEPEMEHHOr0 ToKa. JlelcTByoIue 3HaYeHNs TOKa U

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnnanbHoe ypaBHEHHE 3IIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. leatpupoBanHble onTHyeckre cucteMsl. JIna3sl. @opmyia ToHkoi nuH3EL. [locTpoeHne n300pakeHni B TNH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHEe MAaKCHMyMOB U MHHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
49

. MnTepdepeHnus cBeTa B TOHKHX MUIEHKAX U IJIACTHHKAX.

. Konpia Herotona.

. Audpakiys cBeToBbIX BOJIH. MeTo 30H Openerns.

. Audpakuust Openens Ha KpyriioMm oTBepcTHu 1 aucke. Crupanb OpeHes.

. Hudpaxius @payrrodepa Ha O HOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOMN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

. EcrectBennpIif 1 momsipu3oBaHHBINA cBeT. [lonspuzanmst cBeTa NpH OTPaKEHWH W TPEIOMIICHHM Ha TpaHHUIE JBYX

JAUBJICKTPUKOB.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credpana — bonsrmana, Buna, popmynsr Penes-/Ixunca u [Tnanka).
doroadppext. 3akonsl HoToddhderra U UX 00BICHEHNE C TOYKHU 3PEHHUS] KBAHTOBOW TEOPHH CBETA.

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

Pa3ButHe npeacraBieHuit 0 CTpOEHUH aToMa. bopoBckas Teopus BOJOPOI0N0J00HOTO aToMa.
KopnyckynspHo-BOJIHOBO! Jyaau3M CBOMCTB BellecTBa. BosHel ne bpoiins u ux cBoiicTaa.

CootHorreHne HeonpeneneHHocrei I eiizendepra.

BonHoBast pyHKIHNS 1 €€ CTATHCTHYECKUI CMBICIL.

Oo61ee ypasuenue llpenunrepa. Ypasuenue lllpenunrepa st CTalMOHAPHBIX COCTOSTHHUM.

YacTuia B 0THOMEPHOM MOTEHIIUATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

. Bomoponmononobusie  aromel. DHepretndeckne ypoBHH. lloTeHnmansl Bo3OyxJaeHHs M HOHM3anuu. CIEKTpHI

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuaumocTs 0AMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Tpuninn [aymmn. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
65
66
67

. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. duznueckas npupojia XuMU4eckoi cBsi3u. loHHas M KOBaJIGHTHAsI CBS3H.

. DJIEKTpOHHBIE, KOJieOaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJ. MOJIEKYISIpHBIE CTIEKTPHI.

. DJIeMeHThl KBAHTOBOW TEOPWUH H3IyUeHHUs. BBIHYXIEHHOE W CIIOHTAaHHOE W3NMydeHue (GoToHOB. [IpuHIMT paboOTHI

KBAaHTOBOI'O IreHEpaTopa.

68
69
70

. CTpOeHI/Ie aTOMHOT'O d4pa. Monenn sapa. H[[epHI)IC pcakuuu. 3aKOHBI COXpaHCHHUA B AACPHBIX pCaKIUAX.
. Pa[[I/IOElKTI/IBHI)IC npeBpalieHus sacp. Peamum AACPHOTO ACJICHUS. L[enHaﬂ peaKkuurd ACJICHUA. ﬂHCpHLIﬁ pCaKkTop.
. 3H€MeHTapHLI€ HYaCTUlbl U UX B3aHMOHCﬁCTBHﬂ.

3. Metoauyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oleHNBaHUs

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a1aHUM

- OIICHKA «OTJIMYHO» BBICTABIICTCS OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO IPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0611ero oobEMa 3a1aHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTAMYHO/324TEHO» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIIMOO0K U HEJ0YETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJTHOM Herpy0Ool OIMOKY U OAHOTO HejoveTa, He OoJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 padOTy, €ciu 00yJyaroUIUiics MPaBUIbHO BBINOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii M omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JBYX
HE0YETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4TE€HO» — CTAaBUTCA 3a PAa0OOTY, €CIM YHUCIO OMMOOK W HEIO0YETOB
MIPEBBICUIIO HOPMY IS OLIEHKU «YIOBIETBOPUTEIHHOY» WU MPABUIBLHO BHITIOTHEHO MeHee 2/3 Bcei paboThl.

Buowvr owubox:

- 2pybvie OwUOKU. He3HAHUe OCHOBHLIX NOHAMUL, NPAUN, HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ay,
OWUOKY, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII08USL NPEONOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedesieHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembvl.: HepAYUOHATbHbIE NPUEMbl 8bINOJIHEHUS 3A0AHUsL, OMOEIbHblE NOZPEUHOCMU 8 (POPMYTUPOBKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32aUTEHO» — CTYACHT MPUOOpeN HEOOXOJAMMBbIE YMEHUS W HABBIKH, MPOIAEMOHCTPUPOBAI
HaBBIK MPAKTHUUYECKOTO MPUMEHEHHUS OJTYYEHHBIX 3HAaHUH, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKUX OLIMOOK

«Xopo1o/3a4TeH0» — CTyIEHT IpHUoOpes He0OXOAMMbIE YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAI HaBBIK
MPAKTUYECKOTO MPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyIIECTBEHHbIE OLINOKHU.

«HeynoBJjieTBOPUTEIBLHO/HE 32a4TEHO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.
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