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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

1.2 | bopMupoBaHue y 00y9IaIOMNXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; HAYIHOTO MBIIICHHUS; IEIOCTHOTO
TIPEACTABICHHS O (PU3NIECKUX 3aKOHAX OKPYXKAIOIIEro MUpa B HX €AWHCTBE U B3aNMOCBS3HM; HAaBHIKOB TPHMEHEHHS
MONOXKEHUH (hyHIAMEHTaIbHOH (DU3UKU NIPU PEIICHUH KOHKPETHBIX MPEeIMETHO-IIPOGHIBHBIX 3324, TEOPETHUECKOH U
MIPAKTUYECKON 6a3bl I YCHELTHOr0 OCBOSHHSI UMH CHIELMATIbHBIX AUCLMILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE O0YJaIOIIMMHUCS 3HAHWI 00 OCHOBHBIX (DM3MUYECKUX SBJICHUSIX WM IPOIECCAX, OCHOBHBIX (PH3MIECKUX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKUX 3aKOHAX U IPaHUIAX WX IPUMEHHMOCTH,
(byHAaMEHTaIbHBIX (PU3NUECKUX SKCIIEPUMEHTAX U UX POJIM B PA3BUTHU HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUA
BaXHEHWIINX (HH3HMUECKUX TPHOOPOB;

1.5|- puodpeTeHne 00yJarOIMMUC YMEHHH OOBSICHUTH OCHOBHBIC HAaONIIOZaeMbIe IPHUPOAHBIC H TEXHOTCHHEIC
siBIeHHS ¥ 9 (HeKThl Ha 6a3e 3aKOHOB KIIACCHYECKOM U COBPEMEHHOU (DU3UKHY;

1.6 |- pruoOpeTeHne 00yJarOIIMMUC YMEHHH M HaBBIKOB HCIIONB30BAaHUS METOAWKH (DM3MUYCCKUX M3MEPEHHH W
00pabOTKH SKCIIEPUMEHTATBFHBIX JAHHBIX, UCTIONE30BaHUS METOIOB (PU3UIECKOTO MOJICITHPOBAHHUS JIJISI PEIICHIS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUYECKHX 3a1ad;

1.7]— npuobpereHne 00yJaroIMMUCS HABBIKOB IKCILIyaTalldH OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMEHHOM
¢buzndeckoii 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YIBTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

uxn (paznmen) OI1: | b1.0.10

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-3 CriocoOeH MpIMEHSTh COOTBETCTBYIOITHI (PH3NKO-MAaTeMaTHICCKHIH aImapar, METObI aHAII3a U MOJCTHPOBAHHS,
TEOPETHUECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIISIOBAHS ITPH PEIICHUH MPOPECCUOHANBHBIX 3a1ad

OIIK-3.2 I/ICHOHBSYGT OCHOBHBIC ITOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK IJIs PCIICHUS HpC,Z[MeTHO-HpO(I)I/IHLHLIX 3a1a4

OIIK-3.3 [IpuMeHsIeT eCTeCTBEHHOHAYYHBIE METO/IBI TEOPETHIECKOT0 U SKCIEPHMEHTAIFHOTO HCCIIEIOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; IIPOBOJUT 3KCIIEPUMEHTSI 10 33JaHHOM METOAMKE U aHAIU3UPYET Pe3yabTaThl

B pe3yabTaTe ocBOeHUs IMCHUNIMHBI (MO1YJIs1) 00yUYaromMiics 10/13KeH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TTOHATHS W 3aKOHBI KJIACCHYECKON M COBPEMEHHOW (DM3UKH M UX POJIb B PELICHHH IIPEIMETHO-IPODIITHHBIX
3ajad;

3.1.2 | METOIBI TEOPETUIECKOTO M AKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS (PU3HUECKIX OOBEKTOB, IPOIECCOB U SIBICHUIA,
METOIMKY IPOBEICHUS U 00pabOTKU pe3yabTaToOB (hH3UIECKOr0 HKCIIEPUMEHTA

3.2 | YmeTh:

3.2.1 [ ncTIoap30BaTh OCHOBHBIE TTOHATHS M 3aKOHBI (PU3UKH JJIS PELISHHS IPeIMEeTHO-IPOMMIBHBIX 3a/1a4;

3.2.2 | IpUMEHATH METO/IbI TEOPETUYECKOr0 ¥ HKCIIEPUMEHTAIIBHOIO UCCIICIOBAaHUS (PU3MUECKUX OOBEKTOB, IIPOLIECCOB U
SIBIICHUH, TTPOBOINUTH (PU3MUECKHE SKCIIEPUMEHTHI 110 33/IaHHOH METOIMKE U 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKaMH MIPUMCHCHHA OCHOBHBIX TIOHSITHH Y 3aKOHOB KJIACCUYECKOU U COBpeMeHHOfI (1)I/I3I/IKI/I AT pCICHUA ITPEAMETHO-
HpO(bI/IHBHI)IX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHHsT METOIOB TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO HCCIEA0BaHUS (PH3NIECKUX 00BEKTOB, POLIECCOB U
SIBTICHUH, HABBIKAMH TIPOBECHUS (PU3HUSCKUX HKCIIEPUMEHTOB 10 3aJJaHHOH METOANKE M 00Pa0OTKH UX PE3yIbTaTOB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3ae/10B ¥ TeM /BU] 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATUSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKH

1.1 KNMHEMATUKA MATEPMAJIBHOU TOYKH Ipenmer u 1 4
MeTO/bl MexaHuKu. Mozaenu MaTepuanbHOM TOUKU U TBepAoro teina. [lonsatue
CHCTEMBI OTCcYeTa. BeKTopHOE 1 KOOPJUHATHOE OMUCAHHE JABIKCHHUS
MaTepuanbHoi Toukl. OCHOBHbIE KHHEMATHUECKHE XapaKTEPUCTUKH
MaTepUAIIbHOM TOUKH: PayC-BEKTOP, IEPEMEIICHUE, IPOUJEHHBIN IyTh,
CPEIHss U MTHOBEHHAs! CKOPOCTh, CPEJHEE U MTHOBEHHOE YCKOPEHHUE,
TaHTEeHIMAIbHOE U HOPMaJIbHOE yCKOpeHHe. BparaTensHoe IBIKEHUE
MaTepuanbHON TOYKH. BEKTOpPHI yria NoBopoTa, yrioBOH CKOPOCTH M YII0BOTO
yckopeHus. CBS3b MEXy YIJIOBBIMH U JIMHCHHBIMU BeTManHaMI. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPOrO Tea MPABUIILHON T€OMETPUICCKOM
¢dopmel. /J1a6/

1.3

Kunematnka MatepuanbHoi Touku /I1p/

1.4

OCHOBbBI JUHAMUKU TTIOCTYITATEJIBHOI'O AIBMKEHU S TEJIA
IloctynatensHoe nBuxenue. Ilepsoiii 3akon HetoroHa. [loHsTHE HHEPTHON
Maccsl Tena. Bropoit 3akon HetoToHa 1 monsitue cuiibl. Tpetuit 3akoH HeroToHa.
Bunst cun. Cuna TskecTH, crila BCeMUPHOTO TATOTEHHS, CHJla YIIPYTOCTH, CHJIa
Tpenus. HemnepunanbHbie cucteMbl oTcdeTa. L{eHTpoOe HbIe CHUITbI HHEPIUH U
cunel Kopronuca. /JIex/

1.5

OCHOBBI TMHAMHKH MOCTYNATCIbHOI'O ABMXKCHUA TCIa /Hp/

1.6

H3yueHue 3aKOHOB MOCTYIATEILHOTO IBHKEHHS C TIOMOII[BIO MAILIHBI
Atsyna. /J1a6/

1.7

3AKOHbBI USMEHEHUA 1 COXPAHEHW A NMITYJIBCA, SHEPTUU U
MOMEHTA UMITYJIbCA Nmmynsc
MaTepUaIbHOM TOUKH U MEXAaHUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUsS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOU CUCTEMBI U YPAaBHEHUE €T0 ABUKCHUS.
Kunetnueckas sHeprus U 3akoH ee u3MeHeHus. KoncepBaTtusHble U
HEKOHCEepBaTUBHBIE CHJIbL. [loTeHIManbHas sHeprust. CBA3b MEXIY
NIOTCHLIMAJIHON 3HEPryel U CUJION. 3aKOH U3MEHEHUS U COXPAHEHUS ITOJIHOM
MEXaHU4YECKOM dHepruu cucreMbl. MOMEHT UMITyJIbCa MaTEPUAILHOW TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €ro M3MEHEHUs M coxpaHeHusl. /JIex/

1.8

3aKOHBI U3MCHEHYS M COXPAHCHYS UMITYIbCa, SHSPTHU U MOMEHTA
nmryibca /Tp/

1.9

ITpoBepka 3aKOHOB COXPaHEHHUS UMITyJIbCa U SHEPTUH MPU coynapeHuH Ten /J1ad/

1.10

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHW A TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpaIaTeJILHOTO JIBMXKEHUS TBEPAOIo Tea BOKPYT
HEIOJBMKHOM ocl. MOMEHT nHepuH. BerarcieHne MOMEHTOB HHEPIUH
OJTHOPOAHBIX CUMMETpHUUHBIX Ted. Teopema llltelinepa u ee npumMeHeHUeE.

KuneTnueckas SHEPIrus BpallaTebHOrO JBHKEHHS TBEPIOrO Tea.
/J1ex/

JlmHaMuKa BpalaTeIbHOro ABMXKESHUs TBepaoro tena /I1p/

1.12

W3yueHne TUHAMUKH BPAI[ATEIbHOTO BUYKEHHUS C TOMOIIBIO MasiTHUKA
Oo6epoOexa. /J1ab/

1.13

Mastauk Makcsemna. OnpezeneHue MOMEHTa HHEPILIUK Tell ¥ IIPOBEpPKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

MEXAHMWYECKHE KOJIEBAHIA

Onpenenenue konebannil. XapakTepUCTUKHA TAPMOHUYECKHUX KoleOaHui.
@opmyna CIOKEHUSI ABYX TapMOHHIECKHX Konebanuii. [Ipumepst
KoJIe0aTeNIbHBIX CHCTEM: MIPYKHHHBIH, MaTEMaTHUCCKUN W (U3HIECKHUI
MasTHHKH. YpaBHEHHUE 3aTyXaIOMUX KOIeOaHUH U ero pelieHue.
XapaKTepUCTUKH 3aTyXalolMX KojaebaHuil. YpaBHEHUE BBIHYKAECHHBIX
Kone6GaHuil Mo AeHCTBIEM rapMOHUIECKH H3MEHSIOMIEHCS BHEITHEH CHIIBI U €TO
pelieHue. SIBeHue pe3oHaHca.

/JTex/

Mexanunueckue konedanus /I1p/

OmnpeencHre yCKOPEHHs: CBOOOIHOrO MACHUSI IIPY TOMOIIH MAaTEMaTHYCCKOTO
MmasiTHHKa. /J1ab/

OnpexeneHre MOy CABUTA C TIOMOIIBIO IPY>KUHHOTO MasiTHUKA. /J1ab/

Paznen 2. 3JIEMEHTBI CIIEHUAJIBHOU TEOPUH
OTHOCHUTEJIBHOCTH

2.1

IMocTynaTs!l cienuanbHON TEOPHUH OTHOCHTENBHOCTH. [IpeobpazoBanus
Jlopenna. CnenctBus u3 npeodpazoBanuit Jlopenua. MaTepBan Mexmy
COOBITHSIMU. VIMITyNBC B ClIEUaNbHON TEOPHU OTHOCUTEIbHOCTH. OCHOBHOM
3aKOH PEJIATHBUCTCKOH TMHAMUKH MaTEepHAbHOW TOUKH. DHEPTHS B
CHeNUaNbHON TeoprH OTHOcUTeNbHOCTH. /Cp/

14

Pazpen 3. TEPMOJUHAMUKA 1 MOJIEKYJIAPHASA ®U3UKA




3.1

OJIEMEHTBI TEPMOAMHAMUMKIN OcHOBHEBIE
OIpeesICHUs U MOHATHUS TepMoauHaMuKu. HyneBoe Hauasio TepMOANHAMUKY U
MIOHATHE TEMIepaTypsl. TepMonuHamMudeckne GyHKIIMU cocTosHu. [lepBoe
HayaJio TepMoarHaMuku. TemmoemkocTs. M3onpoueccel. Bropoe Hauaso
TEPMOJMHAMUKH B Pa3IMUHBIX PopMynupoBKax. [IoHATHE TETIOBOM MaIIMHBIL.
KIIJI TerutoBoit mamuns. [ukin Kaprao u teopema KapHo. HepaBencTBo
Knaysnyca. DuTponus. TpeTbe Ha9ano TepMoaguHaMuKH. /JIex/

32

OnemenTs TepMonuHamuk /T1p/

33

Omnpenenenne ko3 uIeHTa BI3KOCTH )KUIKOCTH 10 MeToxy CTokca.
(OnpenesneHre OTHOIICHHUSI TEIUIOEMKOCTEH ra3a METOJIOM a11abaTHIECKOro
pacmupenmust). /J1ab/

34

OJIEMEHTBI CTATUCTUYECKOU ®U3NKN.

OcHOBHBIE MOJOKEHHUS] KHHETHYECKOH TEOpHUU HICATBHOrO ra3a. YpaBHEHUs
COCTOSIHUS MJI€JIBHOTO U PEAJIHOIO ra3a. YpaBHEHHE KHHETUUECKON TEOpUH
ra3oB st gasineHusd. ®aszoBoe nmpoctpaHcTBO. DyHKLUSA pacpeieeHusl.
Kiiaccuueckas u kBaHTOBast craTucTrka. Pacipenenenue Makcsena.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimMana. ITousitue o
KBaHTOBOM cratuctuke boze-Oinimreiina u ®epmu-/lupaka. CBsi3b 3HTPOIIUH C
TEPMOJMHAMUUECKON BEPOATHOCTBIO. SIBIIEHMS IEpeHoca.

/JTex/

Pazpen 4. SJIEKTPUYECTBO 1 MAT'HETHU3M

4.1

3JIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

OnexTpruecKuii 3apsi U 3IEKTpocTaTHIecKoe moje. HanpskeHHOCTh U
MOTEHIIHAN YJICKTPOCTATHYECKOTO 1MoJst. CBOWCTBO CYMEPIO3ULIUH IS
AIIEKTPOCTATHICCKHX MMoJIei. CBA3b MEXIY HANPSHKCHHOCTHIO
JIEKTPOCTATUIECKOr0 TOJIS M TOTeHIIaIoM. [10TOK BeKTOpa HaNpsHKEHHOCTH
AIIEKTPHUYECKOrO MOJIS Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. [Ipumenenne
TeopeMbI ['aycca K pacueTy 3JIeKTpOCTaTHYSCKUX ToJiei. Teopema 0 HUPKYIAIIH

JUISL BEKTOPA HATIPSHKEHHOCTH 3JIEKTPHIECKOTO OIS,
/JIex/

4.2

SJIEKTPOCTATUYECKOE IIOJIE B ITPOBOJJHUKAX 1 INDJIEKTPUKAX
OnexTpuUYeCcKuil JUMONb U ANEKTPUUYECKUI TUITONbHBII MOMEHT. J{umnonbHbIe
MOMEHTBI MOJIEKYJ AUIEKTPUKA. [1oNspHble U HENONSPHBIE TUIEKTPUKY.
Ionsapuzanus qusnekrpukos. Bekrop nomspusanuu. Teopema 'aycea nis
BEKTOpa MoNspu3anuu. BekTop 371eKTpUUecKoro cMeIeHus. YCIoBys Ha
IpaHuILe ABYX AMANIEKTPUKOB. IIpOBOTHHUKHM B 3JI€KTPOCTATUYECKOM MOJIE.
OEeKTPOEMKOCTb YEIUHEHHOIO NPOBOAHKKA. KoHeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsI0B U DIEKTPUUECKOrO MO,

/Cp/

43

DIIeKTpOCTaTHIECKOE MoIe B BaKyyMe H BeniecTse /I1p/

44

HUccnenoBanue snexkrpocratmyeckux mnoneit. (M3yaenue 3akona Oma.) /J1a6/

4.5

INOCTOAHHBIN SJIEKTPUYECKHNU TOK

VYcnoBus cyliecTBOBaHHS IOCTOSTHHOTO dJIEKTpHYecKoro Toka. Cuia u
IUTOTHOCTH TOKa. YPaBHEHHE HETIPEPHIBHOCTH. 3akoH OMa I OXHOPOJHOTO
yJacTKa Iemu. DIeKTPOABIIKYINAs CUIa U HanpsbkeHue. 3akoH OMa st
HEOJHOPOIHOro yyacTka uemnu. [Ipasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBICHHBIX AJICKTPHUYECCKUX IIeTel ¢ momMontsio mpasmi Kupxroga. Pabora n
MOIIHOCTB TOKa. 3akoH J[xoyns-JIeHna.

/JTex/

4.6

ITocTostHHBIH deKkTprdeckuii Tok /I1p/

4.7

TIOCTOAHHOE MATHUTHOE I1OJIE B BAKYYME U BEHLIECTBE
MarnutHas naayKius. 3akon bruo-Casapa-Jlamnaca, MarHUTHOE 1oJI€
JBUXKYILEerocs 3apsija, cuia JlopeHna, 3akoH Ammepa. Teopema o HUPKYISIUA
JUTSL BEKTOpa MarHUTHOW MHAYKIIMH U ee ipuMeHeHue. Teopema ["aycca miis
MarguTtHoro mois. /JIex/




4.8

MaruuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BekTop HaMarHH4eHHOCTH BELIECTBA.
Teopema 0 HUPKYJSLMU A1 BEKTOPA HAMArHUYEHHOCTH. MarnuTHast
BOCIIPUMMYMBOCTb U MarHUTHAs IPOHULIAEMOCTD BelecTa. HanpskeHHOCT
MarHuTHoro nomus. Teopema o HUPKYISALUH [T BEKTOPBI HAMPSKEHHOCTH
MarHUTHOIO MOJIsl. YCIIOBUS Ui MATHUTHOTIO TOJIsl HA TPaHUIE pa3jena AByX
cpen. JluamarHeTuky, napaMaraeTuk. deppoMarneTuky. MarHuTHbIN
ructepesuc. Temneparypa Kropu. IIpupona dpeppomaraerusma.

/Cp/

4.9

[NocTosiHHOE MarHUTHOE TOJIEe B Bakyyme U Bemectse /I1p/

4.10

OrnpeiesieHre OTHOLIGHHS 3apsi/ia 3JIEKTPOHA K €10 Macce METOJJOM MarHeTPOHa.
(OnpeneneHre ropu30HTAIBHON COCTABIISIONICH HHIYKIIMH MATHUTHOTO MOJIS
3emin) /J1ab/

4.11

SJIEKTPOAMHAMUKA

3akoH 3eKTpoMarHuTHON HHAYKIWH. [IpaBmio Jlenma. CriocoObl n3MeHEeHUsT
MarHuTHOro notoka. Ilpupona 31neKTpoMarHuTHON UHAYKUMH. SIBeHue
camouHIyKiMu. MHIyKTHBHOCTD. B3anMHuas nunnyknus. Bsaumuas
UHAYKTUBHOCTB. Teopema B3auMHocTU. Tok cMeleHus. TeopeMa o HUPKYIALUN
MarHUTHOIO IOJIS B CIIy4ae MPUCYTCTBUS IIEPEMEHHBIX MIEKTPUUECKUX MTOJIECH.
VYpaBuenus Makcgesuia B HHTErpanbHO# Gopme. /JIek/

4.12

OnexkrponuHamuka /IIp/

4.13

W3yuenue siBjeHus B3auMHOM HHAYKIMH.(CHSITHE KPUBOW HAMAarHUYMBAaHHS 1
MIETIIH TUCTEpe3Hca ¢ HOMOIIBI0 ocmiorpada.) /J1a6/

Pazgen S. KOJIEBAHUSA U BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHN A

KoneGarensubrif koHTYp. CBOOOAHBIC HE3aTyXalOIIHE U 3aTyXafoIHe
rapMoOHHUYECKHe KonebaHus B KonebaTenbHOM KoHType. Dopmyna i nepuoaa
KoseOaHuil. BoIHyXIeHHBIC rapMOHNUECKUE KONeOaHust B KoJeOaTenbHOM
KOHTYPC. SIBrenue pE30HaHCa. HCpeMCHHHf/‘I TOK. AKTI/IBHOC, HUHAYKTAUBHOC U
€MKOCTHOE CONIPOTUBJICHUE B LEIN IEPEMEHHOI'O TOKA. PaGorta u MOIITHOCTH B
LIeNY IepeMeHHOoro Toka. JleiicTByolee 3HaUCHUE TOKA U HATIPSHKEHHMSI.

/J1ex/

5.2

OJIEKTPOMATHUTHBIE BOJIHBI

OKCHEPUMEHTAJIBHOE MOy4€HUE MIEKTPOMAarHUTHBIX BOIH. CylllecTBOBaHUE
9JIEKTPOMATrHUTHBIX BOJIH KaK CJE€ICTBUE YpaBHEHUI MakcBeia.
JunddepennpansHoe ypaBHEHHE ICKTPOMAarHUTHON BOIHBL. CBSI3b MEXIY
BEKTOPAMU HAIPSPKEHHOCTH 3JIEKTPUYECKOT0 U MAarHUTHOT'O NOJIEN B
3JIEKTPOMAarHUTHOH BonHe. IIpenoMiaeHre 31eKTpOMarHuTHBIX BOJIH HA TPAHULIE
paszena aByX cpeA. DHeprus U UMITYNIbC SIeKTPOMArHUTHBIX BOJH.

/Cp/
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Omnpenencare paboOThI BBIXO/A JICKTPOHOB 13 Metaynta. (MccnemnoBanue
3aTyXalonux Konebanuil B KonebaTensHOM KOHTYpe). /J1ab/

Pa3pen 6. OIITUKA

6.1

TEOMETPUYECKASA OIITUKA.

IToHsiTHE CBETOBOTO JIyda. 3aKOH IPSMOIMHENHOIO PacIpOCTPAHEHUS CBETOBBIX
Tydel B OMHOPOMHBIX cpelax. 3aKOH OTPAXEHHUs. 3aKOH MPEIOMIICHHS.
[puaunn ®epma. [onHoe otpakeHue. L{eHTpUpOBaHHBIC ONTHYECKUE CHCTEMBI.
[IpemomMieHre CBETOBEIX JIydel Ha TIOBEPXHOCTH CHEPHIECKOTO 3epKaja.
[Ipenomiienne cBeTa Ha ceprUIecKoil TOBEPXHOCTH pas3ziena AByX cpen. ToHkue
nuH3bL. V300paxkeHre NpeIMeToB ¢ IOMOIIBIO JIWH3. OCHOBHBIE
(oToMeTpHYECCKUE BEITMIUHEL.

/JTex/

6.2

OnexTpOMarHUTHBIE KoJleOaHus 1 BOMHEL [ eomeTprueckas onruka /TIp/

6.3

UHTEPOEPEHLINA 1 ANDPPAKLINA CBETA

KorepeHTHOCTh M1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. IHTEepdepeHnns cBera,
yCJIOBHE MakCHMyoB 1 MUHEMYMOB. OmeiT FOHTa. MHTepdhepennus crera B
TOHKHX IUIEHKaxX U mactuHkax. Onpenenenue qudpaxuuu. [punmun oirenca
-®penens. Meroj 300 Ppenens. JJudpakius OpeHens Ha KPYrioM OTBEPCTHH U
mucke. Iudpakmus Opayrrodepa Ha ogHoM mienu. udpakmus Opayrropepa
Ha JU(PaKIHOHHON pelIeTKe.

/TTex/




6.4

JVCITEPCUA U TTOJIAPU3ALIA CBETA

Iucnepcus cBeTa. DIEKTPOHHAS TEOPUS AUCTIEPCHH CBETa. ECTeCTBEHHBIH 1
HOHﬂpHSOBaHHBIﬁ CBCT. HOJ’IHpI/I3aHI/I$I CBCTA IPU OTPAKCHUH U IIPCIIOMJICHUHN Ha
IpaHuLe ABYX JUAJIEKTPUKOB. [IpoXoxkaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpuctaisl. [TonspruzauuoHHble MPU3MBI M ONApOUabl. 3akoH Maoca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpallieHue mIoCKOCTH MONSPH3AIIIH.

/Cp/

6.5

Bonnosas onrtuka /TIp/

6.6

Wnrepdepenrus cera. Omnbit FOHra. (M3Mepenue UTHHHBI CBETOBOM BOJIHBI C
MOMOIIBIO T paKinoHHOH pemerkn). (OnpeeneHne moKas3aTes MpeIoMICHHUs
CTEKJIa ¢ IOMOIIBI0 MUKpOcKora). /J1ab/

6.7

ITposepka 3axora Mamtoca. (Onpenenerne ko3(h(hUIHEHTa MOTTIOMCHUS]
npo3payHbIx Ten). (OnpeneneHue yria NoixHoN nonspuzanun). /J1ad/

Pasgen 7. KBAHTOBASI ®PU3UKA

7.1

KBAHTOBAA OIITHUKA

TemnoBoe u3mydeHne 1 €ro XapakTepucTHKH. 3akoH Kupxroda. 3axoHb
Credana - bonbimana u cmenienus Buna. @opmynel Penes-/xunca u [1nanka.
T'unoresa [Tnanka. @orousl. Potodddekt. YpaBHeHUEe DUHINTESHHA JITsSI
BHemIHero (oTodddexra. JHeprust u UMIyIbe (oToHA. J[aBIeHNE cBeTa.
Sddext Komntona u ero anementapHas Teopusi. ETMHCTBO KOPITYCKYISPHBIX U
BOJTHOBBIX CBOMCTB AJIEKTPOMAarHUTHOTO H3ITy4eHHUSsI.

/JTex/

7.2

KsanToBas ontuxka /I1p/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U31UKN
CrexTpsl aTOMOB U MoJiekys1. CrekTp aroMa Bopopozaa. Teopus aToma Bojopoaa
no bopy. ['mnoresa e bpoiins. CeoiictBa BonH ae bpoiinsa. CoorHotenue
HeonpeaeneHHoctei ['eii3enbepra. BonHoBas GyHKIUS U ee BepOSTHOCTHAS
uHTepnpeTanys. HabaroaeMble BeTMYMHBI B KBAHTOBOH MEXaHUKE U HX
n3mepenns. Oomee ypasHeHue llpennnrepa. CranoHapHOe ypaBHEHHE
Ipenunrepa. JIBmkeHre cBOOOIHON YaCTUIIBI. [IBIKEHIE B TTIOTEHIHAIBHOM
sime. TloTeHManbHbIN 6aprep. ['apMoHMYecKHii OCIIIIATOP. ATOM BOAOpPOJa B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CIMHOBOE KBaHTOBOE uucio. ITpuniun
HEePa3ININMOCTH TOXKACCTBEHHBIX YacTHI]. PepMIOHBI 1 0030HHI.
Ilepuoaunueckas cuctema 3neMeHToB MeHeneesa.

/JTex/

7.4

DJieMeHThI KBAHTOBOW MEXaHUKH M aTOMHO# dusuku /TIp/

7.5

OmnpeencHre TeMIepaTypHOi 3aBHCHMOCTH HHTCHCUBHOCTH M3JTyUCHHST HUTH
namribl HakanuBauust.(M3ydeHne 3aK0HOB TEMIOBOTO U3ITyYEHHUS C TOMOMIBIO
SIPKOCTHOTO TIpomeTpa.) /J1ad/

7.6

doroapdext. (CHSITHE BOIBTAMIIEPHOMN, JIIOKCAMIICPHON U CIIEKTPaIbHOM
XapaKTepUCTHK (HOTOTIEMEHTA U ONpeeTeHre paboTHl BEIXOAA
a51eKTpoHa). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O S1/IPA 1 JIEMEHTAPHBIX HACTHI]

8.1

SJIEMEHTBI ®U3UKM ATOMHOTI'O AJIPA

JedexT Maccs! 1 3HEprHs CB3H sapa. CIHH Spa ¥ €ro MAarHUTHBII MOMEHT.
Snepubie cuibl. Monenu siipa. PagroakTMBHOE U3JIyd€HUE U €r0 BUIBL. -
pacnaj. -u3IydeHHe. -u3nydeHue. SnepHble peakiiy 1 UX OCHOBHBIE THITBL.
Peaxnus nenenusd siapa. llennas peakuus nesnenus. Peakuys cuHTE3a aTOMHBIX
szep.

/Cp/

8.2

SJIEMEHTBI ®U3UKHN DJIEMEHTAPHBIX HACTUL]

Kraccsl ameMeHTapHBIX YacTHII ¥ BUIBI HX B3aumosercTuil. Kitaccupukanms
3JIEMEHTapHbIX YacTull. [IpMHIUTI HEPa3IUUUMOCTU TOKACCTBEHHBIX YaCTHULI.
CnuH 1 Apyrue KBaHTOBBIE YHCIIA YI€MEHTAPHBIX. YaCTHIIBI ¥ aHTUYACTHUIIBI.
Bozons! n pepmuoHbl. ApoHs! ¥ Me30HbL. JlenTonbl. IIpoMexyTouHbIe O030HBI.
KBapku u riooHsl.

/Cp/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

ITonroroka k siekuusm /Cp/

16




9.2 IMoxroroBka k mabopaTopHbM paboram /Cp/ 1 16

9.3 TToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 1 16
94 BrmmonaeHne KOHTpOoIbHOH pabotsr /Cp/ 1 8,6
9.5 IToaroroska k sekuusam /Cp/ 2 8

9.6 INoxroroska K mpakTHyecknM 3auHsaTusM /Cp/ 2 16
9.7 IMoxaroroBka k nmabopaTopHbIM padoram /Cp/ 2 16

Pa3agen 10. KonTakTHBIE Yachl HA aTTECTALMIO

10.1 KonTponsHas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynpramnust nepen sx3amMeHom /KD/ 2 2
10.4 Ox3amed /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepUabl U POBEACHUSI IPOMEKYTOYHOW aTTeCTAllMU OOYYArOIIUXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMmme TUCUUTUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUABI 3aIaHUH, KPUTEPHUH UX OLICHUBAHM,
pacmpenenenre 0aIoB 0 BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAalOTCS MPETOAAaBATENIeM JUCIUIUIMHEI C YISTOM €€ CIICIH(UKH U
JIOBOJISITCS 10 CBEIEHUS 00YJalOLIMXCsI HA TIEPBOM YIEOHOM 3aHATHH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBISIETCS MpernojaBaTesieM AUCLUIUIMHBI (MOIYIsl) B paMKaX KOHTaKTHOU
pabOTHI M CAMOCTOSTENBEHOH PaboTh! 0Oydatomuxcs. 11 GUKCHPOBaHUS Pe3yIbTaTOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BATHCS

BUOC.

6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEPaTypa

ABTOpBI, COCTABUTENU 3arnaBue Wznatensc Om. agpec
TBO, TOJL
JI1.1 |CagenseB 1. B. Kypc obmeit pusuxu. T. 3. KBanroBast ontrka. AToMHast CaHkT- //e.Janbook.com/book/10
¢usnka. dusmka TBepaOro Tena. Gu3KMKa aTOMHOIO sapa U [MetepOyp
AJIEMEHTAPHBIX YaCTHUIl: yaeOHOe TTocodre r: Jlans,
2018
JI1.2 | Cagennes 1. B. Kypc obreit pusuku. T. 2. DNeKTpHYSCTBO U MaTHETU3M. CaHKT- ://e.lanbook.com/book/9
Bomnbl. Ontrka: yaebHoe mocooue IetepOyp
r: Jlanb,
2018
JI1.3 |YeptoB A.T"., O6mas dusnka Mocksa: //www.book.ru/book/933
Bopobrer A.A., KnoPyc,
Maxkapos E.®., 2020
Ozepos P. I1., XpomoB
B.U.




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc Om1. aapec
TBO, 0L
JI1.4 | Cagennes 1. B. Kypc obme#t pusuku. T. 1. Mexanuka. MosekynspHas CaHkT- //e.lanbook.com/book/1 1
¢u3mKa: yaeOHoe rmocodue IMetepbyp
r: JlaHsp,
2019
6.1.2. JlonosiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue M3parensc 5. anpec
TBO, TOJT
JI2.1 |BopobbeB A.A., 3amauHuk 1o pusmke Mocksa:  //www.book.ru/book/92(]
Ueptos A.T. KnoPyc,
2017
JI2.2 | Mlankapun W.IT., Obmas pusuka. COOpHUK 32129 Mocksa:  //www.book.ru/book/933
Kupesnor A I, KnoPyc,
Ky6apes C.1., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHl)Ie TEXHOJIOI'MH, HCIIOJb3yEMbI€ IIPU OCYILIECTBJICHUN 06pa30BaTe.]'ll)H01"0 nmpouecca 1no 1TucCumijinie

(Mony.i10)

6.2.1 TlepeyeHb JIMIIEH3MOHHOI0 H CBOOOIHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0ecredeHusl

6.2.1.1 | MS Office

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 TAHHBIX 1 HHQOPMAIMOHHBIX CNIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HBIN 00pa3oBaTeNbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexaynapoaHas npoeccHoHanbHas 6a3za aHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTaHT IJII0C

6.2.2.4

Iapant ACITNXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

Y4eOHbIe ayIUTOPHUH JUIS IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIICIIHAIN3UPOBAaHHOM
MeOeIbI0 M TEXHUYECKUMH CPEACTBaMH O0YUCHUS: MYyIbTUMEINIHHOE 000pyIOBaHHE IS IPEOCTaBICHUS yIeOHOH
nH(popMaIy 60IBIION ayTUTOPUH U/IITH 3ByKOYCHIIMBAIOIIee 000pyLoBaHKE (CTAIIMOHAPHOE MIIH IEPEHOCHOE).

7.2

YaeOHbIe ayAUTOPHH IS IPOBEICHNS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX W HHIAWBUIYAIbHBIX KOHCYIBTAIIIH,
TEKYILETO KOHTPOJSL U TPOMEXKYTOUHOH aTTeCTAlllH, YKOMILUIEKTOBAaHHbIE CIIEI[aTN3UPOBAHHON MeOeNbIo U
TEeXHUYECKUMH CPEICTBAMHU 00y4EHHMs: MyJIbTHMEIMHHOE 000py/I0BaHIE H/MIIH 3BYKOyCHIINBaIOIIee 000py10BaHUEe
(cTanmoHapHOE WM TIEPEHOCHOE)
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HOMGH_ICHI/ISI JUIA CaMOCTOSITEILHOM pa60TLI, OCHaAUICHHbIC KOMHBIOTepHOﬁ TEXHHUKOM C BO3MOKHOCTBIO IIOAKJIFOYCHHUSA K
cetn "MHTEepHET" M 0OecnieueHHEM JIOCTYIIa B SJICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENLHYIO CpEely YHHBEPCUTETA.

7.4

[omemntenus s XpaHEHUS ¥ POMHIIAKTHIESCKOT0 00CITyXKHBaHHS y4eOHOT0 000pyI0BaHHS

1.5

JlabopaTopuu, OCHALIIEHHBIC CIICIHATBHBIM Ja00paTOPHBIM 000PYIOBaHUEM:

7.6

JlaGopaTopust MeXaHHKH, BKIIOUaromas: 610k anektpoHHsii ®M1/1, mammaa AtByna @M1 1, mastHuk Makcsemna
OM12, ynusepcanbHbiid MasTHUK @M 13, maaTtHuk O6epbexa ®M 14, moxyns FOura u Mmoxyns casura ®M 19,
coynapenue mapos ®M17;

7.7

Jlabopatopusi 3JeKTpUYECTBA U MarHeTU3Ma, BKIItodaromas: creHabl TKO anekTpruvecTBa 1 MarHeTu3Ma, B TOM YHCIIE
ocmuniorpader C1-94, reHepaTopbl CUrHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKH MUTAHSI, Mara3uHbl COMPOTHBIICHHUH,
Habop momyneit OI1I;

7.8

JlaGopaTtopusi ONTHKH, BKIIOYAIOIIas KOMIUIEKT ONTHYecKoro odopynoBanus PMC, B ToM guciie: 6a3bl ONTHIECKOI
CKaMbH, [TOTYIPOBOAHUKOBBIC JTa3ePhl C FOCTUPOBOYHBIM MOYNeM, (hOTOIIPUEMHHUKH, HA00Op JIMH3, 3KPaHbI C MacIITaOHOMI
ceTkoit; aBToTpanchopmarop onnodazusiit JIATP-2,5; koMIuIeKT Gommii.




[Ipunoxxenue

K paboueii mporpaMMe JUCLUILINHBI

OILIEHOYHBIE MATEPHAJIBI JIJISI TIPOMEXYTOYHON
ATTECTAIIUHN

10 AUCLUIUIMHE (MOJYJIIO)

«DPuU3uKa»

HanpaBneHHe IIOATOTOBKH / CIICINaJIbHOCTH

13.03.02 DJieKkTpoO3HEPreTUKa M JJIEKTPOTEXHUKA

(K00 u HaumeHogaHue)

HanpasnenHocTs (poduiib)/crieruann3aius

DJIEKTPUYECKHIl TPAHCIIOPT

(Haumernosanue)



OrnaBieHue

IlosicauTEeIRHAS 3aIIHCKA.

TumnoBslie KOHTPOJIbHBIC 3alaHUs WX UHBIC MaTCPpHUAJIbI JI OLICHKA 3HaHHfI, yMeHHfI, HAaBBIKOB U (I/IJ'II/I)
OIIbITa ACATCIIbBHOCTH, XapaKTCPU3YIOIINX YPOBCHb C(bOpMI/IpOBaHHOCTI/I KOMHeTeHHHfI.

Metoaudeckue MaTCpHraJibl, ONIPCACIIAOIINC MMPOLUCAYPY U KPUTCPUU OLICHUBAHUSA C(I)OpMI/IpOBaHHOCTI/I
KOMIIETCHITU IIpu MPpOBEACHNUN HpOMC)KYTOqHOﬁ aTTCCTalllH.



o0Oy4deHus
00pa30BaTeNbHOM POTrPaMMBI.

1. [TogcHUTEAbLHASA 3aNMUCKA

]_IGJ'IB HpOMe)I(YTO‘{HOﬁ aTTeCTallU— OLCHHUBAHUC TIPOMCKYTOYHBIX W OKOHYATCIBHBIX PC3YyJIbTATOB

0 JUCILHIUIHHE,

066CH6‘II/IB3.IOH_[I/IX JOCTHIKCHUC

®opMbI TPOMEKYTOUHOM aTTecTauuu: 3auem (I cemecmp), skzamen (2 cemecmp).

IUIaHUPYEMBIX  PE3YJIbTATOB

OCBOCHUA

HepequL KOMHGTCHHHﬁ, (I)OpMI/IpyCMBIX B IIpoHecCC OCBOCHUA NUCHUIIIINHBI

Ko 1 HanMeHOBaHNE KOMIIETEHIIUN

Kon nHImkaTropa J0CTHKEHUS] KOMITETEHITIH

OIIK-3. CrocobeH nmpuMeHsTh
COOTBETCTBYIOIINH (Pu3nKo-
MaTeMaTHYeCKHH armnapar, MeTO/bI
aHaIn3a U MOACIUPOBAHNS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
WCCIICIOBAHUS TP PEILICHUH
npodeccHOHATBHBIX 337124

OIIK-3.2. Mcnonb3yeT OCHOBHBIE TIOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK AJIS

peuicHuA HpeﬂMeTHO-HpO(bI/IHbHI)IX 3aga4

OIIK-3.3. IlpumeHseT eCTECTBEHHOHAYUYHBIE METOJIbI TEOPETUIECKOrO U
HKCTIEPUMEHTAIILHOTO UCCIIE0BaHUsI OO BEKTOB, POLIECCOB, SIBIICHHUH; TPOBOJIUT
9KCIIEPUMEHTHI M0 3aJJaHHOW METOAUKE U aHANU3UPYET Pe3yJIbTaTh

PesynbTarel 00yueHus 0 JUCIHUILTUHE, COOTHECEHHBIC C TUIAHUPYEMBIMH
pe3ysbTaTaMu OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI

Kon 1 HanMeHOBaHUE WHIUKATOpA Pe3ynbraTbl 00y4YeHUs 1O AUCIHUIUINHE OueHo4HbIC
JOCTHKEHHSI KOMITETEHIINN MaTepuabl
(cemectpl,2)

OIIK-3.2. Mcnone3yeT OCHOBHBIE TOHATHUS
Y 3aKOHBI €CTECTBEHHBIX HAYK JUIs
pelLIeHMs TPeAMETHO-NPOGHIBHBIX 3139

OOyyJaromHiics 3HaCT:

OCHOBHBIE TIOHATHST W 3aKOHBI KIACCHYECKOW W
COBPEMEHHOW (GM3MKH W WX pOIb B PEIICHAH
PEAMETHO-MPOGUIIBHBIX 3a/1a4

Tecter m. 2.1.1, m.
2.1.2

OO0yyJaroLuiics yMeeT:
HCIIOJIB30BAaTh OCHOBHBIC ITOHATHUS U 3aKOHBI (1)I/I3I/IKI/I JJIs1
peuICHUsA HpeﬂMeTHO-HpO(bI/I.HI)HI)IX 3aaa4

3agaun m. 2.2.1, m.
2.2.2

OO0yyJaromuiics BIajeer:

HaBBIKAMU MPUMEHEHHs OCHOBHBIX MOHSITUN M 3aKOHOB
KIIACCHYCCKOM M COBPEMCHHON (U3UKU IS pPEHICHUS
PEAMETHO-NPODUIIBHBIX 3a1a4

Bamanus m. 2.3.1, m.
232

OIIK-3.3. IIpumensier
€CTECTBEHHOHAYYHbIC METOJIBI
TEOPETUYECKOT0 U HKCIEPUMEHTAIbHOTO
UCCIIEOBAaHUS  OOBEKTOB,  IIPOLIECCOB,
SBJICHUH; TPOBOAUT OSKCIIEPUMEHTHI IO
3aJ]aHHOH METOAWMKE U  aHAIU3HPYET
Ppe3yJbTaThI

OOyyJaroluiics 3HaeT:
METOABI ~ TEOPETHYCCKOTO U 3KCIIEPUMCHTAIBHOTO
nuccienoBaHus (pU3MUECKHX OOBEKTOB, IPOILECCOB U

Tecter m. 2.1.3, m.
2.14

SBJICHUH, METOJHMKY TIpOBeleHHs W  00paboTKH

pe3yIbTaTOB (PM3MYECKOTO IKCICPUMEHTA

OOydJaroniicss ymeeT: Tecter m. 2.2.3, m.
MIPUMEHSATH METO/BI TEOPETUYECKOT O u|l224
9KCIIEPUMEHTAILHOTO  HCCIEAOBaHUS  (DPU3UUECKHUX

00BEKTOB, MPOLIECCOB M  SIBICHUI, IPOBOAUTH

(u3nYeCcKue PKCICPUMEHTHI MO 3aJaHHONW METOIMKE W
00pabaTpIBaTh UX PE3YJIbTATHI

OO0yyJaromniiics BIajeer:

HABBIKAMU NPUMEHEHUS METOJIOB TEOPETHUECKOTO U
SKCIIEPUMEHTAILHOTO  HMCCIEAOBaHUS  (DPU3UUECKHUX
00BEKTOB,  TPOLECCOB M  SIBJICHUHA,  HaBBIKAMH
MIpOBECHUST (PU3MYECKUX IKCIEPHUMEHTOB 10 33JaHHOM
METOJIMKE ¥ HaBBIKaMH 00pabOTKH UX Pe3yIbTaTOB

Baganms 1m.2.3.3, m.
2.3.4

[IpomexyTouHas aTTectanus (IK3aMeH) MPOBOJUTCS B OJTHOM U3 CIAEAYIOUINX (HOpM:

1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUUECKUX 3a]IaHUM;
2) Beinosienue 3aganuii B OUOC yHuBepcurera.

[IpomexyTouHas aTTectanus (3a4eT ) IPOBOAUTCS B OJHOM U3 creAyromux Gpopm:

1) cobecenoBanue;

2) BeimonHenue 3aaanuit B OMOC yHuBepcurera.



2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPHAJIbI /I OLEHKH 3HAHMI, YMEHHI,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBble BONPOCHI (3a1aHNsl) JJIs1 OLIEHKU3HAHNH B KayecTBe 00Pa30BaTeJIbHOI0 pe3yJbTara

ITpoBepsiembIii 00pa30BaTENbHBIN PE3YIIbTAT:
Kon 1 HanMeHoBaHMe UHIUKATOPA OO0pa30BaTeNbHBIA PE3yJIbTAT
JOCTHXKCHUS KOMIICTCHIIMHN
OIIK-3.2. Hcnonp3yer ocHOBHBIE | OOydJarommiics 3HAET:
MOHATHA M 3aKOHBI €CTECTBEHHEIX | OCHOBHBIC ITOHSATHS M 3aKOHEI KIIACCHUECKOM K COBpCMeHHOﬁ (1)I/IBI/IKI/I " UX POJIb B pCIICHUUN
HAyK g pCHICHUA MPCAMCTHO- Hpe,Z[MCTHO-HpOCbI/IJ'ILHBIX 3aJa4
IpoHIIbHBIX 33124

2.1.11Ipumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. HopManbpHBIM yCKOPEHHEM MaTepHUAIEHOW TOYKH HA3bIBACTCS

a) COCTaBISIIOLIAS BEKTOPa yCKOPEHUS, HAlIPaBJICHHAs [0 KacaTeJIbHOU K TPAeKTOPUHU MAaTepUAIbHON TOUKU

b) mpomsBeneHUE BEKTOPa YCKOPEHIS HA KOCHHYC YTIIa MY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) TPOU3BEIEHUE MOJYJIS BEKTOPA YCKOPEHUS HA BEKTOP HOPMAIIU K TPACKTOPHUH MaTePUATbHON TOUKH

d) cocraBnsromas BEKTOpa YCKOPCHUsS, HANPABICHHAS BJOJNb MPSIMOW, NMEPICHIUKYIIPHON KacaTeIbHOH K TPACKTOPHHU
MaTepuaIbHON TOUKHU

€) TPOEKIUs BEKTOpa YCKOPEHHUs Ha paJryCc-BEKTOP MaTEepUaTbHOM TOUKH

2. BekTopoM yIJIOBOro nepeMelieHuss MaTepHUanbHOM TOUKHU TPH €€ BPAIlleHUU OTHOCUTEIBHO OCH Ha3bIBAETCS

a) Yroj, Ha KOTOpBIM MOBEpPHYJACh TOYKA, YMHOXKEHHBI Ha €JUHUYHBIN BEKTOp, HANPAaBICHHBII B CTOPOHY IBIKEHUS
TOYKHU

b) mpousBeneHue yria NoBOpOTa MaTepraIbHOW TOUKM Ha €IMHUYHBIN BEKTOD, 33/1al0ILeH HAlpaBIeHUE OCH BPAILCHUS

C) IJIMHA IyTH OKPYXHOCTH, II0 KOTOPOH NEPEMECTIIIACH TOUKA

d) yrox mMexay paguyc-BEKTOpaMH Ha4adbHOTO M KOHEYHOTO TOJIOKEHUS TOUKH

€) NpPOM3BEAEHHE yIJia I0OBOPOTa MAaTEPUAIBLHON TOYKHM Ha BEKTOP NEPEMEIIECHHS MaTepHaIbHON TOUKN

3. Kakoe yTBepkeHue sBIsE€TCS NPaBUIbHON 1 HanOoJiee TOYHOH (hOpMyIIMPOBKOIl BTOporo 3akoHa Herorona

a) Jlio6oe Temo MOKOUTCS WK JBMXKETCS MPSAMOJIMHEHHO, €ClIM Ha HETo He JACHCTBYIOT HUKAKHE CHUJIBI WM JIeHiCTBHE BCeX
CHJI CKOMIICHCUPOBAHO

b) H3meHenne mMITyIibca Tena paBHO PaBHOACHCTBYIOMICH BCEX CHII, ISHCTBYIOINX HA HETO

c) B mHepumanbHOW cucTeMe OTcUeTa MPOM3BEIACHUE MAcChl TeNa Ha YCKOPEHUE €ro MOCTYHATENbHOTO IBHKECHUSI PABHO
CyMME€ BCEX CUJ, ACUCTBYIOLINX HA TEIO

d) B mHepumanbHON cucTeMe OTcyeTa YCKOpEeHHe, pHoOpeTaeMoe TeJIOM, PaBHO NPOM3BEICHUIO JICHCTBYIOIIEH Ha HETO
CHJIBI Ha Maccy TeJla

e) B xr000# cucreme oTcyera cymMmMa BceX CHJI JCHCTBYIOLIIMX Ha TEJNO, paBHA IIPOU3BEICHHIO €r0 MacChl Ha €ro
yCKOpeHHe

4. BecoM Tena Ha3bIBaeTCS

a) CuWJIa MPUTSDKEHUS Tela K 3emiie

b) cwmia TsDKecTH, NEHCTBYIOIIAs Ha TEIO

C) Macca Tena, BhIpaKeHHasl B €IMHUIIAX CHIIBI (KUJIOTPaMM-CHUIIa)

d) cuna, neficTByrOIAs HA TENO, BRIPAYKEHHAS B SAMHHUIIAX MACCHI, KOTOPYIO U3MEPSIOT B MPOIECCE B3BEIIMBAHUS Tela Ha
Becax

€) CuIa, ¢ KOTOPOW TeNO BCIEICTBUE MPUTSHKEHUS K 3emile JEHCTBYeT Ha OMOpY WM IOJABEC, YACPKUBAIOIIYIO TEJIO OT
CBOOOIHOIO IMaICHUS

5. MoMeHTOM uMITyJibca MaTepUaIbHOU TOUKHA HA3BIBAETCS
a) CKaJsIpHOE NPOU3BEACHUE PainyC-BEKTOpa MaTepHATbHON TOUYKH Ha €€ BEKTOP MUMITyJIbCca
b) BekTOpHOE MPOM3BEICHUE PAANYC-BEKTOpa MAaTEPUAIILHOIM TOYKH Ha €€ BEKTOP UMITYJIbCa
C) TPOW3BENICHHE UMITYJIbCA MATEPHUATBHON TOYKH, HA IJIEUO CHIIBI, EUCTBYIONIEH HA TOUKY
d) wMIynBC MaTepUANBEHONW TOYKU B JAHHBIH MOMEHT BPEMEHHU
€) TPOW3BEJCHHE MAacChl MATEPHAIFHON TOYKH Ha KBAJIPAT €€ PACCTOSIHUS 10 OCH BPAICHUS

6. SlBneHue pe3oHaHCa IPH BBIHYKACHHBIX TApDMOHMYECKUX KOJIEOaHUSIX COCTOUT

a) B pPE3KOM YyMEHBIIEHHHM aMIUIMTYIbl KoJeOaHWH NpH NPHOIMKEHWH YacTOThl BHEUIHEW CHIIBI K HEKOTOPOMY ee
3HAYECHUIO, ONPEAEIIeMOMY CBOHCTBAMU CHCTEMBI

b) B pe3KoM yBEIMUYECHHH aMIUIMTYIpl KoyieOaHWH NpH MpHONMKEHWH YacTOThl BHEMIHEH CHIBI K HEKOTOPOMY €€

TIpUBOAATCS THUIOBBIE BOMPOCH U 3anaHds. OIEHOYHBIE CPENCTBA, NPEIHAHAYEHHBIE Ui TPOBEIEHUS ATTECTA[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



a)
b)
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d)
e)

a)

b)
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a)
b)

c)
d)

3HAYCHUIO, ONPECTIICMOMY CBOWCTBAMH CHCTEMBI

B PE3KOM YBEIMYCHUH 3aTyXaHHUsl KoJeOaHWil MpH NMPHOJIMIKEHUH YaCTOThI BHEILIHEH CHJIBI ¢ COOCTBEHHOI YacTOTOU
CcBOOOIHBIX KOJIEOaHMIA

B PE3KOM YMEHBILICHUH 3aTyXaHHs KOJECOAHHH MPHU MPHUOIMKEHUH YaCTOTHI BHEUIHEH CHIIbI K COOCTBEHHO# YacToTe
CBOOOTHBIX HE3ATYXAOMIIX KOJICOaHMH

B MIPEKpAIlCHUH KOJICOAHUH NMPH MPHUOJIMKCHAU YaCTOTHI BHEIITHEH CHIIBI K YaCTOTE CBOOOHBIX KOJICOaHMIA

7. OHTpomnHeH B TepMOANHAMHUKE HA3bIBACTCs (PYHKIINS COCTOSIHHUS TEPMOJINHAMHUECKOM CUCTEMBI,

0eCKOHEUHO Majoe U3MEHEHHE KOTOPOH B 00paTUMBIX MIPOLECCaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOrO KOJIUYECTBA
TEIIa, IEPEJAHHOTO CUCTEME K TEMIIEPATYPE CUCTEMBI

OECKOHEYHO MaJloe HM3MEHEHHE KOTOpOH B HEOOpaTHMBIX MpolLeccaX PaBHO OTHOUIGHHIO OECKOHEYHO MaJloro
KOJIMYECTBA TEIIA, IEPENAHHOrO CHCTEME K TEMIIEPATYPE CUCTEMBI

M3MEHEHHE KOTOPOil B JFOOBIX MPOLIECcaX PaBHO OTHOMICHHIO KOJIMYECTBA TEIUIA, EPETAaHHOTO CHCTEME K TEMITEpaType
CHCTEMBI

0OECKOHEYHO Malloe M3MEHEHHE KOTOpPOH B OOpaTHMBIX IpOIECCaxX pPaBHO IPOM3BEICHHUIO OECKOHEYHO MAaJIoro
KOJINYECTBA TEIUIa, IEPEJaHHOTO CUCTEME U TeMIIepaTyphbl CUCTEMBI

OECKOHEYHO Majoe M3MEHEHHE KOTOpPOil B HEOOpAaTHMBIX MHPOIECCaX PAaBHO MPOU3BEINCHHIO OECKOHEYHO MAaJloro
KOJINYECTBA TEIIA, IEPENAHHOrO CHCTEME U TEMIIEPATYPBI CHCTEMBI

2.1.2I1pumepbl TeCTOBBIX 3aIaHMIl. 2ceMecTp

1. Yo Ha3bIBaeTCsA MOTEHLIMANIOM IEKTPOCTATUYECKOTO MO ?

HanpsoxeHHOCTB 3JIEKTPUYECKOro Mol B JaHHOH TOUKe IPOCTPAHCTBA, YMHOXKEHHAS HA PaJNyC BEKTOP TaHHON TOYKH
Cpenu TaHHBIX OTBETOB HET MTPABUIBHBIX

Pabota o nepemMerieHno eIMHUIHOTO OIOKUTENBHOTO 3apsi/ia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
[NoTennmanpHas 3HEPTUS TPOU3BOJIIBHOTO 3apsi/ia, HOMELIEHHOTO B JAHHYIO TOUKY IPOCTPaHCTBA

Cwuta, neficTByromas Ha €AMHUYHBIA TOJIOKUTEIIBHBIH 3aps]], IOMEUICHHBII B JaHHYIO TOUKY IIPOCTPAHCTBA

2. Kongencaropom Ha3biBaeTcs

JIBE IUTOCKMX IUIACTHHBI, PAa3JCICHHBIX CJIOEM JHMIJICKTPHKA C OTJIIMYHOM OT COUHMIBI JAUDICKTPUYCCKOMN
NPOHUIIAEMOCTHIO

11000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIMBATH DIICKTPHUYCCKUE 3aPSIIbI

JIBa U30JMPOBAHHBIX JPYT OT JPYra KOHIEHTPHUYECKUX [IIHHAPA

CHCTEMa, COCTOSIIAs U3 JBYX M30JIMPOBAHHBIX APYT OT IPyTa IPOBOJHHKOB

JF000# TIPOBOTHHK, €CITM OH 00J1a]a€T INEKTPUUECKON eMKOCThIO

3. Codopmymupylite Teopemy l'aycca mis 3IeKTPUIECKOTO IO B BaKyyMe

Hupkynsinmst BEKTOpa HAMPSHKEHHOCTH 3JIEKTPUYECKOTO TI0JIS 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHA HYJIIO

[ToTox BekTOpa HANPSDKEHHOCTH JJISKTPHYECKOTO MOJIS Yepe3 NMPOHM3BOJBHYIO TOBEPXHOCTH PaBEH alreOpanyecKoi
CYMMe 3aps10B, HaXOIAIINXCS Ha 3TOM MOBEPXHOCTH, JIEICHHOH Ha JIEKTPHIECKYIO TOCTOSIHHYIO

[ToTok BekTOpa HANPSHKEHHOCTH NEKTPUUECKOTO OISl Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO TIOBEPXHOCTh PaBHA HYJIIO
upkynsiuumst BeKTopa HANPSHKEHHOCTH JIEKTPUYECKOTo TI0JIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHA IOTOKY BEKTOpa
HAaIPSHKEHHOCTHU 3JICKTPUYECKOTO T0JIS Yepe3 MPOU3BOJIbHYIO TOBEPXHOCTh, OMUPAIOLIYIOCS Ha STOT KOHTYP

[loTok BekTOpa HaNpPSHKEHHOCTH 3JEKTPUYECKOrO IOJIsl Yepe3 NPOU3BOJBHYIO 3aMKHYTYIO IOBEpXHOCTh DaBeH
anredpanyecKoil cymMMe 3aps0B BHYTPH 3TOM MOBEPXHOCTH, JEICHHOH Ha 3JIEKTPHIECKYIO TOCTOSIHHYIO

4. Cdopmymupyiite mepBoe npasmio Kupxroda

AnreOpanyeckasi CyMMa TOKOB B JIFOOOM KOHTYpE LIEIH PaBHA HYJIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3JI€ IIETTH paBHA HYJIIO

Anrebpanueckas cymma 2JIC B KaKJIOM KOHTYpe paBHA HYJIIO

Anrebpanueckas cymma OJIC B KaXJIOM KOHType paBHa aireOpandeckoil CyMMe MpPOM3BEACHHUI CHIIBI TOKa Ha
COMNPOTHUBIICHHE BCEX YYACTKOB KOHTYpa

Anrebpanueckasi cyMMa MajieHHid HaITpsHKeHH Ha BCEX YU4aCTKOB KOHTYpa paBHA HYJIIO

5. BexTOopoM MarHUTHON MHIYKIIUU HA3bIBACTCA

BEKTOpHas (U3MYecKas BEJIMYMHA, MOJYJb KOTOPOW pPaBeH OTHOLIEHWIO MAaKCHMAJILHOM CHIIbI, JEHCTBYIOLIEH CO
CTOPOHBI MAarHUTHOI'O ITOJIA Ha OTPE30K IMTPOBOAHUKA C TOKOM, K CHUJIC TOKA B ITPOBOJHUKE

BEKTOpHast (pu3nyeckas BEIWYMHA, MOAYJIb KOTOPOI paBeH OTHOILEHUIO MAaKCUMAIBHOTO MEXaHUYECKOI'0 MOMEHTA CHJI,
JEHCTBYIOIINX HAa PaMKy C TOKOM, ITOMEIICHHYIO B OJHOPOJIHOE MOJE, K IMPOW3BEACHHUIO CHIIBI TOKA B paMKE Ha €¢
TUIOIIAb

BEKTOpHAs (u3uUecKasi BEJIMYNHA, MOIYJIb KOTOPOH paBeH OTHOIICHNIO MHHUMAJIbHOTO MEXaHWMYECKOTO MOMEHTA CHII,
JEUCTBYIOIINX HA PaMKy C TOKOM, ITOMEIICHHYIO B OJHOPOJHOE MOJe, K IPOU3BEICHHUIO CHIIBI TOKA B paMKe Ha ee
IUIOIIAlb

BEKTOpHAs (U3UYecKasi BEJIMYMHA, MOYJIb KOTOPOH PaBeH OTHOILEHUI0 MHHUMAaJIbHOTO MEXaHMYECKOTO MOMEHTA CHJI,
JNEUCTBYIOIUX Ha PaMKy C TOKOM, TIOMEIIEHHYIO B OJHOPOTHOE IIOJIe, K MPOHM3BEACHUIO CHIIBI TOKa B paMKe Ha ee
nepuMeTp

BEKTOpHas (u3myecKasi BeJIHMINHA, MOIYJIh KOTOPOI paBeH cuile, NeHCTBYIOMIEH Ha e IMHUYHBINA TIOJIO0KUTEIBHBIN 3aps,
HaXOJSIIIMICS B MATHUTHOM I10JIE
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6. SIBIeHHe caMOMHIYKIIUU COCTOMT B:

BOo3HMKHOBeHHH J/IC MHIyKUMHM B IPOBOAAIIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHH MAarHUTHOTO IOTOKa 4Yepes
MIPOU3BOJIEHYIO TOBEPXHOCTH, ONMPAIOIIYIOCS Ha TaHHBIH KOHTYD

BO3HMKHOBeHNH JJ[C MHIYKIMHM B NMPOBOASALIEM 3aMKHYTOM KOHTYpE IpH M3MEHCHHH TOKa, IMPOTEKAIOLIETO Yepes3
JTaHHBIA KOHTYP

BOo3HUKHOBeHUH OJ]C MHIYKIMK B IPOBOASIIEM KOHTYpPE IPU 3aMBIKAaHUM UM Pa3MbIKaHUU JAHHOTO KOHTYypa
BO3HUKHOBEHUH TOKA B IPOBOJIAIIEM 3aMKHYTOM KOHTYpE IPH U3MEHEHHH MarHUTHOTO NTOTOKA Yepe3 JaHHBIA KOHTYP
BO3HMKHOBEHHM TOKA B IPOBOASIIEM 3aMKHYTOM KOHTYpE IPU M3MEHEHUHM MarHUTHOTO MOTOKa 4Yepe3 MPOU3BOIBHYIO
MIOBEPXHOCTh, ONMPAIOIIYIOCS Ha TaHHBII KOHTYD

7. DddexTrBHOE 3HAUCHUE CHIIBI TIEPEMEHHOTO TOKA ONPEEIsIeTCsT KaK

BEJIMYUHA TAKOTO MOCTOSIHHOTO TOKAa, KOTOPBII 3a BpeMs, PaBHOE OJHOMY IEPHOAY MEPEMEHHOI0 TOKa, MPOU3BEAET
TaKylo jxe paboTy, YTO M pacCMaTpPUBaEMBbIii IEPEMEHHBIH TOK;

BEIMYUHA TaKOTrO MOCTOSHHOTO TOKa, KOTOPBIN MEPEHOCUTh Uepe3 MOMEPEeYHOe CeUEeHUE MPOBOJHMUKA TaKOU ke 3aps,
KaK U [IEPEMEHHBIN TOK;

BEJIMYMHA TOM 4aCTU IEPEMEHHOI0O TOKA B LIENU, SHEPrUsl KOTOPOU MEPEXOAUT B TEILIO, BBIACISAEMOE B LICIIH;

BEIMYUHA aMILTUTY bl IEPEMEHHOTO TOKA; -

BEJIMYMHA aMIUIUTY bl [IEPEMEHHOIO TOKA, YMHOKEHHAs Ha\/ 2.

8. Uto Takoe BOJHOBAS TTOBEPXHOCTH?

[ToBepXHOCTB B IPOCTPAHCTBE, O KOTOPOU JOIIIa BOJIHA B TAaHHBII MOMEHT BPEMECHHU
I'eomeTpraeckoe MecTO TOYEK, HCITBITHIBAIONIIX BOSMYIIIEHIE B OTMHAKOBOI (haze
I'eoMeTpuueckoe MECTO TOUEK, BO3MYILIEHHS KOTOPBIX MaKCUMAaJIbHBI

[TorpannyHas MOBEpXHOCTh, OTAEIAIONIAs BOZMYIIEHHYIO CPEAly OT HEBO3MYIIEHHOMN cpeabl
IInockocts, nepneHAUKYJIIpHAs HAIPABJICHUIO PACIPOCTPAHEHUS BOJIHBI

9. CdopmymupyiiTe 3aK0OH IPIMOIMHEHHOTO PaCIIPOCTPAHEHHS CBETOBBIX JIyueit

CBeT Mex1y JTFO0BIME IBYMSI TOYKAMH PACIIPOCTPAHSIETCS 110 MPSIMOH JIMHAH, COSAUHSIOMNN TOUKH

B 1r00BIX cpemax cBETOBOH ITyd MpencTaBIsAeT cOO0H MPIMYTO JIMHHIO

CaeToBas BOJIHA BCET/la paclpoCTpaHsAeTCs Mo NPIMOM TMHUU

B ogHOpoaHBIX cpeaax CBETOBOM JIyd SIBJISETCS MPSIMOM JIMHUEH

B onTuyecku npo3payHbIX CpeAax CBETOBOM JIyd BCErAA ABIIAETCS NPSAMOM JIMHUEH

10. Yro Ha3biBaeTcs Au(pakiiell CBETOBBIX BOJIH?

Bce sBenus, cBI3aHHBIE C OTHOAHNEM CBETOBBIMH JTy9YaMH JIFOOBIX MIPETIITCTBUN

Pa3noxeHne cBETOBBIX BOJH B CIIEKTP

COBOKYIIHOCTh ~ SIBJICHHH, KOTOpBIE OOYCIIOBIICHBI BOJHOBOW TIPUPONOA CBETa W HAONIOJAOTCS TIPH  €ro
pacupoCTpaHEHUH B Cpefiax ¢ PE3KO BBIPAKEHHBIMU ONTHYECKUMU HEOTHOPOAHOCTSIMU

COBOKYITHOCT SIBJIGHHH, KOTOpBbIE OOYCIIOBJIEHBI 3aBUCHMOCTBIO MOKa3aTessl MPEIOMJICHUS OT YacTOThl CBETOBOW
BOJIHBI

Hano)xeHne KOrepeHTHBIX BOJIH APYT Ha Apyra

11. VYxaxute HanboJee MpaBUILHYIO (OPMYIHPOBKY 3aKoHa Mairoca

VIHTEeHCHBHOCTb €CTECTBEHHOIO CBETa, MPOLICANIEro 4Yepe3 IOJIApU3aTOp, HPH OTCYTCTBHM IOTJIOIICHHUS CBETa
BEILIECTBOM IIOJISIPH3aTOPA YMEHBIIACTCS B 1Ba pa3a

VIHTEeHCHBHOCTb ITOJISIPH30BAHHOIO CBETa, MPOLICANIEr0 Yepe3 aHalIu3aTtop, IPsSMO NPONOPLHMOHAIBHO KBAIpaTy
KOCHHYCa yIiia MeX/y pa3pelieHHBIMU HalPaBJICHUSIMH HOISIPU3aTOPa U aHAIU3aTOPa

VHTEHCHBHOCTD TMOJISIPU30BAHHOTO CBETA, IPOLIENIETr0 Yepe3 aHaIM3aTop, Pa3pellieHHOE HaNpaBlIeHHE KOTOPOTO
HEepIeHINKYJSIPHO BEKTOPY JIyda, paBHA HYJIIO

VIHTeHCHBHOCTh €CTECTBEHHOTO CBETa, MPOIIEAIIET0 Yepe3 ONTHYECKYI0 CUCTEMY IONApU3aTOP-aHAIN3aTop, BCErAa
MEHbILIE HHTEHCHBHOCTH CBETa, ITaJIAI0NIero Ha MOJIspU3aTop

VIHTEeHCHBHOCTb €CTECTBEHHOI'O CBETa, MPOLICANIEro 4Yepe3 IOJIApU3aTOp, HPH OTCYTCTBHM IOTJIOIICHHUS CBETa
BEILIECTBOM HE H3MCHSCTCS

12. CrnexTpanbHas U3lIy4daTesibHasi ClIoCOOHOCTB Teja 3TO

SHEprus, U3jlydyaeMas €IUHULIEH MOBEPXHOCTH TeNa 32 €AUHUIY BPEMEHH B €IMHUYHOM UHTEpBaJle JIUH BOJIH

OHEPIus, U3jrydacMas BCEM HAIrpe€ThIM TCJIOM TEJia 3a CIMHUILY BPEMCHU B €AUHUYHOM MHTEPBAJIC IJIMH BOJIH

IOoJIHAag DSHEPrusd, MU3ilydacMas BCEM HArpe€TbiM TCJIOM BO BCEM CIEKTPAJIbHOM JAWAlla3OHC IJIWMH BOJIH 3a C€AWHUILY
BpPEMEHHU

SHEPTHsl, U3lTydaeMas eANHHULICH OBEPXHOCTH Tela 3a €IUHUIY BPEMEHH BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTHsl, U3lTydaeMas eAMHHULICH TOBEPXHOCTH Tella 33 eIUHUIY BPEMEHH B ONITHYECKOM JNAIa30He JUIMH BOJIH

13. Kakoe u3 npuBeIeHHBIX YTBEP)KICHUH SBISIETCS BEpHBIM B Teopuu bopa?

PazpemieHHBIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIISIOTCS TaKWe, IS KOTOPBIX MOMEHT HMITYJIbca 3JIEKTPOHOB KpaTeH
[EJIOMY YUCITy BETHYNH

OHeprust AIeKTpoHa Ha OPOUTE U €€ PagiuyC MOTYT OBITh IIPOU3BOEHBIMA

Pannyc opOHTEI 31IEKTPOHA C TCUCHNEM BPEMEHHU YBEINUUBACTCS

[Ipn MBM>XEHNU 3IEKTPOHOB MO OPOHUTE MPOMCXOANT HENPEPHIBHOM N3ITyUCHNE SHEPTUH

Pannyc opOHTHI JIEKTPOHA C TEUCHHEM BPEMEHH YMEHbBIIASTCS




14. Yto BBIpaXaroT COOTHOIIECHUS HEONPeIeNEHHOCTEH B KBAHTOBOM MexaHuKe?

a) COOTHOLIEHUS MEXY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPAUHATHI M UMITYJIbC MUKPOYACTHIIBI

b) OrtcyTcTBHE OrpaHUYCHUH TSI OTHOBPEMEHHOTO N3MEPEHHUS KOOPMHATHI M UMITYJIHCa MUKPOYACTHIIBI

¢) Kopmyckynsapasie cBoiicTBa BemmecTsa

d) BoxHOBBEIEC CBOHCTBA MUKPOYACTHI]

e) CooTHomIEHNsI MEXAY CPEAHUMHU KBAaJPaTHUECKUMM OTKIOHEHHMSMHU IMpPU OJAHOBPEMEHHOM H3MEPEHHM KOOPAHMHATHI U
HMMIIyJbCa YaCTHIIbI

OIIK-3.3. IIpumenser OOyuaronuiics 3HaeT:

€CTECTBCHHOHAYYHBIC METOIBI METO/bI TEOPETHIECKOTO M IKCICPUMEHTAIBHOTO HCCIACAOBAHUS (DU3HYECKUX OOBEKTOB,
TEOPETUYECKOrO HPOLIECCOB U SIBJICHUH, METOIHMKY MPOBEICHHS U 00pabOTKH pe3ysibTaToB (PU3MUIECKOro
9KCHEPUMEHTAIBHOTO 9KCIEPUMEHTA

HCCIIEOBAaHUS 0OBEKTOB,
MPOLIECCOB, SIBJICHUH; TPOBOAUT
SKCIIEPUMEHTHI IO 3aJaHHOU
METOJIMKE U aHATU3UPYET
pe3yabTaThl

2.1.3. lIpumepnI TecTOBBIX 3agaHuii. 1 cemecTp

1. MrHOBEHHOE YCKOpPEHHE MAaTepHaIbHOU TOUKHU Ompenensiercs: Gopmynoi
lim V(t+At)-v(t) a:v(t+At)—v(t) 2 lim V(t+At)+v(t) a:hmr(HAt)—r(t)
A0 At 2) At 3) At>0 At 4) A0 At 5)

Ql

1)

Ql
I
3 |

2. Kakast popmysia BeIpakaeT paboTy MpH JBHXEHUH MAT€PUALHON TOYKH 110 MPOM3BOJILHON TPAEKTOPHH M3 MOJIOKEHUS 1 B
noJyoxenue 2?
2 2
Ay=] Fdi A= F-dF
2 2 A,=FF A, =F
1 1 4) AnTHTn 5 ApTHs;posa

1) 2) Alz:ﬁ'(vz_vﬁ) 3)

3. MoMeHT HWHEPpUHHU NPOU3BOJBHOIO T€JIa OTHOCUTCIILHO HCHOHBH)KHOfI OCH BpallCHUSA OMPCALCIIACTCA (1)0pMyJIOI>'I

N N
JZZmirl. JZZmir
i=1 2) J=mr’ 3) J=mr 4) J=Jo+ma’ 5) = e

)

4. Yxaxwure GopMyIy Ui MOMEHTa HHEPIH TOHKOTO OJTHOPOIHOTO CTEPXKHSI MAacChl M M JITMHBI l OTHOCHTEIIEHO
HEIO/IBM)KHOM OCH BpAILCHHUS, TPOXO/ISIIEH Yepe3 CepeMHy CTEPIKHSL.
1 1 1 1 2
J==ml? J=—ml? J=—ml? J=—ml’ J==ml?
2 2) 3 3) 4 4) 12 5) 5
1)
5. Ykaxure ¢popmyry aist KI1J] TernoBoii MamuHsl
n= Tl_TZ n= An0/1e3H n_& n= Ql_QZ n= Ql
T, 2) Asampas 3) Q, g Q, 55 Q=Q
1)
6. Ykaxute hopMyy aas pacnpeneneHus: boapimana.
+
n=n,exp E n=n,exp _‘EKUH 0 n=n,exp _ﬂ) n=ngexp m g) n=n,exp ——)
= - —"o = T —o
1 0 RT | 5 KT | 5 RT| 4 0 KT | s kT

2.1.4. IIpumepbl TeCTOBBIX 3a1aHMil. 2ceMecTp

1. Beibepure dopmyny misl HaIPSHKEHHOCTH SJIEKTPHUYECKOTO IIOJIS, CO3aBaEMOT0 PAaBHOMEPHO 3apsDKEHHOHN IUIOCKOCTBIO B
BaKyyMe.

=2 E=—% E=—1 g=—4 E=-2

1) EO 2) 2£0d2 3) 47‘[801"2 4) 4H€OS 5) 280

2. 3akoH buo - CaBapa — Jlamaca umeeT BUj,




E:ﬁqrﬁv dB:ﬁIrXBdl E:ﬁqvﬁr dE:ﬂIdISXr B Ho Il
1) 4 r 2) dn  r 3) 4 r 4) dn 5) 4 r?

3. Kakas w3 ¢opMyn NpaBWIBHO OTpaKaeT CBS3b MEXKIY HAIPSDKCHHOCTHIO JIICKTPUYECKOTO MOJII M HOTEHLIHAJIOM
AIEKTPHYECKOTO TOTIS?
2

¢,—0,=) E-dT .. L. .
1 ! 2{ 2) 0=E-r 3) 0, - ¢2—E~(r1—r2) 4) d=div {E{ 5) r
4. 3axoH AMItepa B 00IIIEM BHIE IMEET BH]

1) dE=1d1xB 2) dF=I1xdB 3) F=I1xB 4) F=I1-B sy F=IlBcosa

5. Kakoe u3 mepeuncieHHbIX YpaBHEHUIl BXOJUT B CUCTEMY ypaBHeHUI MakcBemnia?

B

$ D-d3=q $ F-d3=0 $Edi=0 H=—-] o=[ E-d3
s 2) s 3) 1 4) Ho 5) s
1
__1 1 R
i ic” :
6. Ecan u 4L , TO (l)OpMyJ'Ia JJIg 3aTyXaroumux KoJIeOaHUM B CHJIBI TOKA B KoJieOaTeIbHOM
KOHTYPC UMECT BUJ
_ R _ R
=1 exp|———-t|cos|a,t +a I=1I exp|—=—t|cos|wt+a| 3
) 2L\ 2) 2L 3) I=Iycos|o,t+a|
4) I=1I,cos|wt+al 5) I=Icos|wt]
7. Tlepuo 3aTyXarouX KoJeOanuil B KOIeOaTeIbHOM KOHTYPE PABEH
1 2 |1 2 2|1
1. R 1 R 1 R F 1 R
T=2n E+ 2 T=2n E— 22 T=2n E+— T=2n E——2 2
. o, oy o, wl o
2 \-1
T=2n L+R—
LC 417
8. UHTEHCUBHOCTH IIpU HAJIOKCHUU [IBYX KOcepeHmHblX BOJIH PAaBHA ( 6 ) Pa3HOCTDH (1)33; Il N 12 HNHTECHCUBHOCTH BOJIH B
OT/ICJILHOCTH, Li#1, ):
- _[r2. 12 _ 2.
e =L+l Lheoss o I=(L+0320 oo, T=\Ij-20 Leoss
1
_ 12, 2
1=+

9. Ha mudpakiinoHHy0 pPemieTKy ¢ MepuoIoM d majgacT CBET ONMPEACICHHON JTHHBI BONHEL Kakoit u3 GopMys cOOTBETCTBYET
MaKCHUMYM IEPBOro nopsaka?

sind):A an&-— sn¢)——

_A 22
q ) 3 ) sing= sing= J

A 4) 2d 5)
1y
I

I
10. Eciin min )5 max - MUHHMaJIbHasA U MaKCUMaJIbHaA HHTCHCUBHOCTh YaCTUYHO IIOJIAPU30BAHHOI'O CBETA,
MPOITYCKaeMOTr0 aHAIIM3aTOPOM, TO CTENICHb MOJSPU3ALIH CBETa ONpenesseTcs Mo Gpopmyie

P= Imax+Imjn P= Imax_Imjn pP= Imax_Imin pP= Imin pP= Imin
1) Imax - Imin 2) Imax+ Imin 3) Imax 4) Imax+Imin 5) Imax
11. [Ipu mageHNH CBETOBOTO JIy4a, PaCIpPOCTPAHSIIONIETOCS B IEPBOH Cpelie Ha TPaHHUILy pa3/ieia IepBOi U BTOPOIl Cpelisl ¢

n n n.>n
MOKa3aTeIsIMU MpeloMIeHusT | u 2 1772 yroj noJHOro BHYTPEHHETO OTPAKEHUSI ¢« YIOBIETBOPSET YCIOBUIO
n n n n n
. 1 . 2 1 2 1

sinog=— sinag=— tga=— tga=— cosaq=—

1) 2 mn 3) n 4 n 5) n,

2.2 TunoBble 321aHUA VI OLIEHKU YMEHHUII B KauecTBe 00pa30BaTe/ILHOIO pe3yjabTaTa




ITpoBepsiembIii 00pa30oBaTENbHBIA PE3YIIbTAT:

Ko u HaumeHnoBanmne OO0pa3oBaTeNbHEIN PE3yIbTAT
WMHIIUKATOpa JOCTUKEHHS
KOMITETEHIINU
OIIK-3.2. HUcnons3yer OOyyaromuiicst ymeer:
OCHOBHBIC TTOHSTHS ¥ 3aKOHBI UCIIONIb30BaTh OCHOBHBIC TIOHATHS W 3aKOHBI (DM3HUKH VIS PEIICHHUS MPEAMETHO-IPODMIBHBIX
€CTECTBEHHBIX HayK JJIs 3aja4

peLIeHus MpeaMEeTHO-
npoUIIbHBIX 33184

10.

1.

2.2.1 ITpumepsl 3aga4. 1 cemecTp

MOoOTOUUKINCT 3a MEpBbIE 5 MUH Mpoexal 3 KM, 3a mocieaytoue 8 MuH — 9,6 KM U 3a nociegaue 6 MUH — 5,4 KM.
OnpenenuTs CKOPOCTh JBHKECHUSI MOTOIMKIIMCTA Ha KaXKIOM M3 TPEX YYaCTKOB ITyTH; CPEIHIOI0 CKOPOCTB 32 BCE BpEeMs
JIBYDKCHUSI.

JlBa moe3na uayT HaBCTpeuy JPYT APYLY CO CKOpocTsAMH Vi = 36 KM/4 U v, = 54 km/4. [laccaxxup B mepBoM moesje
3aMeuaeT, YTO BTOPOil Moe3 ] MPOXOUT MUMO HEro B TeueHue BpeMenu t = 6 ¢. Kakosa anuHa Broporo noesna?

Touka JABMKETCS TI0 OKPYKHOCTH pamrycoM 20 ¢M ¢ MOCTOSHHBIM TaHTEHIMAILHBIM yCKOpeHneM 5 m/c’. Uepes Kakoe
BpeEMs ITOcyIe Havyasa ABMKCHHUSI HOPMaJIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTCHIIMATBHOMY?

Ha maknmoHHON TUTOCKOCTH AMUHON 13 M H BBICOTOH 5 M jexuT rpy3 Maccoit 26 kr. Koagduuuent tpenus pasex 0,5.
Kakyro crmiry Hajgo NMPUIIOKHUTE K TPy3y BIOJIb 3TOH INIOCKOCTH, YTOOBI BTAIIUTH rpy3? UTOOB! CTamMTh TPY3 € ITOH
IJI0CKOCTHU?

[Moe3n maccoii 500 T ABMKETCS paBHO3aMEUICHHO MPHU TOPMOXKEHUH, TIPH TOM €r0 CKOPOCTh YMEHbIIaeTCs B TeUeHUE |
MuH oT 40 10 28 km/u. HaliTu crity TOpMOXKEHUSI.

Teno CKOJMB3UT M0 HAKIOHHOM IIOCKOCTH COCTaBsifomieii ¢ ropuszontom yron 45°. Ilpoiing paccrosaue 36,4 cM Teno
npuodpereT ckopocTh 2 M/c. UeMy paBeH K03(h(DULIMEHT TPEHUS Tella O IIOCKOCTh?

Opynue, KecTKO 3aKpeIUICHHOE Ha JKEJIE3HOAOPOKHOM mmatdopme, MPOM3BOAUT BHICTPEN BAOJb MOJOTHA JKEIE3HOU
nmoporu nof yriaoMm o = 30° k nuHUN ropu3oHTa. OmpenenuTs CKOPOCTh U, OTKATa IIaT(OPMBI, €CITH CHAPSIT BBUIETACT
co ckopocThio Uy = 480 M/c. Macca miathopMbl ¢ OpyIUeM U CHapsimaMu m, = 18 T, Mmacca cHapsiga m; = 60 kr.

[Tap maccoif m; = 3 KT IBMKETCS CO CKOPOCTBIO Vi = 2 M/C U CTAJIKHBAETCSI C IMTOKOAIIMMCS IIApOM Maccoi m; = 5 KT.
Kakas pabora Oyzner coBepmieHa mpu aedopmanui mapoB? Yipap cUuTaTh aOCOMIOTHO HEYNPYTHM, TPSIMBIM,
LEHTPAIBHBIM.

CrepeHb BpalIAeTCs BOKPYT OCH, TPOXOJSAIIEN 4EPE3 €r0 Cepe/MHy, COTIIACHO ypaBHeHHI ¢ = At+Bt®, rme A = 2
pan/c, B = 0,2 pan/c’. OnpenenuTs Bpamaomuii MOMEHT M, IeHCTBYIONIHMI Ha CTEPKEHb Yepe3 BpeMs t = 2 ¢ mocie
Hayaja BPalleHHs, ECIIM MOMEHT HHepIuK cTepskHs J = 0,048 kr - M2

Ha kparo miaropMel B BUJE JMCKA, BPAINAIOIIENCS 110 MHEPLIMH BOKPYT BEPTHKAIBHONW OCH € 4aCTOTOM Ny = § MUH ',
CTOMT 4esoBeK Maccoil m; = 70 kr. Korga uenoBek nepemien B HeHTP MaTGoOpMBbl, OHa CTajla BpalaThecsi C 4acTOTOU N
= 10 mun ~'. Onpenenuts Maccy m, miatGopmbl. MOMEHT MHEPLMU YENOBEKA PACCUUTHIBATH KaK IS MATEPUATLHOMN
TOYKH.

Touka coBepiIaeT TapMOHHYECKUE KoneOanus X = A sinwt, tme A = 5 cm, @ = 2 ¢’'. B MOMEHT BpeMeHH, KOrja TouKa
oOnanana nmoteHuanbHoi sHeprueit 0,7 mJk, Ha Hee AelicTBOBaNa Bo3Bpaiaronias cwia B 5 MH. Haittu 3tor MOMEHT
BPEMEHH.

2.2.2 TIpumepsl 3a1a4. 2 ceMecTp

Ilnomans MIACTHHEI CIIOAAHOrO KOHAeHcaTopa 36 cM’, TommmHa ciaos audnektpuka 0,14 cM. BBYECIHTE €MKOCTE,
3apsiI ¥ SHEPTHIO KOHACHCATOPa, €CIIH Pa3HOCTh MOTEHIMAIOB Ha ero ooxmanakax 300 B, €cuom = 2,1.

JIBa oaMHAKOBO 3apsDKEHHBIX IIapHKa IMOJBEIICHBI B OJHOW TOYKE HAa HUTSAX ONWHAKOBOHM mmHEL [lpm sTOM HHUTH
pazouutuce Ha yroa O.. apuku norpyxatoT B Macio. KakoBa mioTHOCTb P Macia, €CiIM YroJl pacXOXKACHUsI HUTEW MpH
HOTPYKEHHUH B MAacJIO OCTAaeTCs Hem3MeHHBIM? [IIIOTHOCTh MaTepmana mapukoB P = 7,5 10° kr/M’, muonexrpuueckas
MIPOHUIIAEMOCTh Macia € = 2,2.

YeThlpe aMIIbl, pacCUUTaHHbIC HA HampsbkeHue 3 B u cunmy Toka 0,3 A, Hago MOAKIIOUUTH MapajlieIbHO U MUTATh OT
HUCTOYHUKA HanpsbkeHus 5,4 B. Pe3auctop kakoro conpoTuBiIeHUs HAJIO BKIKOYHUTD MOCIEA0BATENHHO JamMam?
Awmnepmerp umeer conporuienne 0,02 Om. Ero mkxana paccumrana Ha 1,2 A. IIyHT Kakoro COIpOTHBICHHS HaIo
MOCTaBHUTh K aMIIEPMETPY, YTOOBI MOKHO OBIJIO M3MEPATH TOKHU CUIIOi 10 6 A?

OpHOpomHOE MarHUTHOE TIote ¢ mHAYKnueil 200 MTa neiicTByeT Ha MMOMEMICHHBIH B HETO MPOBOIHUK THHON 50 cM ¢
cmoii 0,7 MH. Omipenenute criry TOKa B IPOBOAHUKE, €CITH YTOJI MEXKAY HAIIPaBICHHEM TOKA M HHAYKINEH MarHUTHOTO
noist pasen 45°.

KsamparHas paMka ToMelieHa B OJHOPOJHOE MAarHUTHOE Toie. HopMambe K IDIOCKOCTH pPaMKH COCTaBISIET C
HanpasJeHueM MarHuTHOro mojs yroa 60°. Cropona pamku 19 cM. Onpesenure MHAYKIHMIO MATHUTHOTO OIS, €CIH
U3BECTHO, 4TO cpefHee 3HaueHue DJIC MHIAYKIMK, BOZHUKAIONICH B paMKe MpH BhIKIOUeHUHU nojst B Teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIM TOTOK, NMPOHHU3BIBAIOUINNA 3aMKHYTBIH MPOBOJIOYHBIN KOHTYp ¢ comporuBieHueMm 0,5 O, paBHOMEpPHO
yBenmmumiics ¢ 0,2 MBO mo 7 MB6. Kaxoii 3apsa mporren 3a 3To BpeMsi depe3 MOIMEpeYHoe CEUeHHE MPOBOTHIKA TPH
paBHOMEpHOM M3MeHeHnH oToka. Cuna Toka, 9/]C — moCTOSHHBL

Karynika c jxene3HbIM cepJeYHUKOM ceueHueM 20 cM’ UMeeT MHIYKTUBHOCTD 2 - 10?2 I'n. KakoBa momkHa OBITH cuia




10.

11.

12.

13.

14.

TOKa, YTOOBI HHIYKIUS TI0JIs B cepaeunuke Obuia 107 T, uucino BuTkoB pasro 1000?

Paccrosune L ot meneit 1o skpana B ombite IOHra paBao 1 M. OmnpenenuTs pacCTOSIHUE MEXKAY IIENAMH, €CIA Ha
orpeske mHOM | = 1 M yknagsBaercs N = 10 TeMHBIX HHTEp()EPEHITMOHHBIX TT0NT0C. JlnHa BOMHE A = 0,7 MKM.

Ha nnenky u3 ramnepuna tonnmuoi 0,3 MkM namaer Oenblit cBeT. Kaknm OyneT ka3aThCst IBET TUICHKH B OTPAKEHHOM
CBETE, €CIIM YTOJI aieHus JTyqeit 45°7

Kakyro pa3HOCTb JUIMH BOJTH MOXKET pa3pelinTh qu(pakinoHHas peleTKa HMPUHON 2 CM U NIEPUOAOM 5 MKM B 001aCTH
KpacHbIx jaydeit (A = 0,7 MKM) B CIIEKTPE BTOPOTO Mopsiaka?

EcrecTBeHHBI CBET MajaeT Ha TOBEPXHOCTh IHUIJICKTPHKA MO YIJIOM MOoMHOW mnomspusanun. Kosddumment
npomnyckaHus cBeta paseH 0,915. Haiftu creneHs monspu3aiuil NpeoMICHHOTO JTy4a.

EcrecTBEeHHBIN CBET MPOXOIUT Yepe3 /1Ba MOJISIPU3ATOPA, YTOJI MEXK/TY TIIaBHBIMH IIOCKOCTSMH KOTOPBIX paBeH 45°. Bo
CKOJIBKO pa3 yMEHBIINTCS MHTCHCHBHOCTh CBETa IIOCIE IMPOXOXKACHHUS 3TOH cucTeMbl? CUMTaTh, 9TO KaXIbIH
MOJIIPU3aTOp OTpaxaeT u nornomaer 10% nanaromiero Ha HUX CBeETA.

Kartox BakyymHoro ¢oroamemenTta ocBemaercsi cBeToM ¢ JumHOM BoiHBI 0,405 MxM. POTOTOK NHpeKpamaeTcst mpH
3a/IepXKUBAOIICH pasHOCTH moTeHIanoB 1,2 B. Haiitu paboTy BeIX0/1a 3JIEKTPOHOB U3 KaTO/Ia.

OIIK-3.3. [Tpumensier | OOydqaromIuiics yMeeT:

€CTECTBEHHOHAYYHBIC  METOJBI | MPUMEHATh METOIbl TEOPETHYECKOrO W IKCIEPHUMEHTAJIBHOIO HCCICHOBAHUS (H3UYSCKUX
TEOPETHYECKOTO U | OOBEKTOB, TMPOLIECCOB W SIBICHUM, MPOBOAUTH (DM3MYECKHE IKCIEPUMEHTHI MO 3aJaHHOM
9KCIIEPUMEHTAILHOTO METOJIUKE U 00padaThiBaTh UX Pe3yJIbTAThI

HCCIEI0BaHUS 00BEKTOB,
IIPOLIECCOB, SIBJICHUM; NPOBOJUT
SKCHEPUMEHTHl IO  3aJaHHOM
METOJIUKE u aHAIU3UPYET

PE3yJIbTATHI
2.2.3I1pumepsl TecTOBbIX3a4aHuil. 1 cemecTp

1. Tlemexon mpomuien NOJOBUHY OKPYXKHOCTU paguycoM 1,5 kM 3a 0,5 yaca. I[Ipu 3ToM MOZyNb CPEHETO BEKTOpPa
CKOPOCTH TIELIeX0/1a paBeH

a) 3,0 xm/u

b) 4,0 km/qu

¢) 5,0 km/H

d) 6,0 km/a

e) 7,0 xm/u
2. HebounbIoe Tes10 (MaTepUaIbHYIO TOYKY) OPOCHIIH MO YIJIOM 30 K TOPU30HTY C HA4aJIbHOW CKOPOCThIO 20
M/c Yepes Kakoe BpeMsl TeJIO JOCTUIHET Bhicuiei Touku? [Ipunsars g=10 m/c?

a) 0,1c

b) 02¢c

c) 05¢

d Ic

e) 2c¢
3. Ilpu BKIIFOYEHHH HIIEKTPOABUTATENS €r0 POTOP HAYMHAET BPALIATHCS PABHOYCKOPEHHO C YITIOBBIM YCKOPEHHEM

20 06/c’ . CKOIBKO 000pOTOB cAemaeT poTop yepe3 1 CeKyHIy Mociie BKITIOUSHHS JBUTATENs?

a) 10

b) 15

c) 20

d) 25

e) 30
4. Tlagas ¢ BBICOTBI 1 M, Tpy3 Maccoi 1 KI MOXKET CIKATh MPYKUHY KECTKOCTHIO 2 -10° H/M Ha BenmuuHy, paBHYIO

a) 0,1cm

b) 0,2cm

c) 2cMm

d lcm

e) 05cm
5. Tenexka maccoil 15 Kr ABMXKETCS MO BOTHYTOMY MOCTY co ckopocThio 10 m/c. B HibkHeW Touke cuia
HOPMAJIFHOTO JaBJIEHUs TEJIEKKH Ha MOCT BABOE MPEBOCXOJUT CHITY TsDKecTH. [Ipu 3TOM paanyc KpHBHU3HBI MOCTa
paBeH

a) 10m

b) 15m

c) 20mMm

d 25wm




e) 30m

6. Myxa Maccoii 0,5 T, JeTsiiast Co CKOPOCThIO 2 M/C, TIONaAaeT B MMOABCIICHHBIN JUIKUNA JUCT OyMarn macco 1,5 r.
Cpa3y 1mociie CTOIKHOBEHHUST CKOPOCTh JBIIKSHHUS JICTA C MPHUJIMIIIEH K HEMy MYXO# COCTaBIIsIeT
a) 2 m/c

b) 1wm/c

c) 0,5wm/c
d) 0,2wm/c
e) 0,lm/c

7. Hebomnpmoe Teno (MaTepuanbHYI0 TOYKY) MAacCoi 2 KI, HaXOAAIIYIOCS Ha HEKOTOPOH BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM M UMEIONIYI0 TOTEHIIHAIbHYI0 3HepTHio paBHyto 400 JX, OTIyCTHIIN, TaK YTO Yepe3 HEKOTOPOE BpeMsi OHO
ymano Ha 3emifo. UYeMy paBHA CKOPOCTH 3TOTO Tela B MOMEHT MajacHUs Ha 3eMiro? CONpOTHBICHHEM BO3IyXa

TpeHedpeYs.
a) 1wm/c
b) Swm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c

8. OmHoponHbli muck pagmyca 0,1 M, kaTsmuiics 6e3 MPOCKaIb3bIBAHUS 10 TOPU3OHTAIBHON MOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TIOTIafast Ha HAKJIOHHBIH Y9aCTOK, TOJHAMAETCS Ha BBICOTY

a) 2,5m
b) I M

c) 05m
d 04wm
e) 02m

9. HaiinuTe 4ncio cTeneHel cBOOOpI MOJIEKYIT UCATBHOTO Ta3a, €CIIM BCS SHEPTHUS €r0 TEIIOBOTO JBUKCHHSI
MPUXOINTCS Ha MOCTYMATEIFHOE IBUKEHUE MOJICKYIT

a) 3

b) 4

c) 5

d o6

e) 7
10. B #ByX OIMHAKOBBIX OaNIOHAX HAXOAWUTCS KHUCIOPOJ IOJA OAWHAKOBBIM JABJICHHEM p U OIHOW M TOH XKe
temrnepatypoii 7. Tlocne Toro, kak ra3 u3 nepBoro OAJUIOHA MOJHOCTHIO TIEpeKayaid BO BTOPOM OaJIOH U IocIe
3TOT0 NOBBICHIIN TeMIlepaTypy B 1,5 pasa, naBieHHE BO BTOPOM OajUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d 4p

e) 6p

2.2.2 Tlpumepsl TecTOBBIX3aAaHMii. 2 ceMecTp

KonebarenbHbIit KOHTYp € NMPEHEOPEKNMO MaJIBIM CONPOTHBICHHEM HMMEET 3IeKTPoeMKOcThC = 25 MKD, WHIYKTHBHOCTD

L =0,01 I'n. MakcumansHas cuna Toka B koHType 0,1 A. MakcuManbHOe HalpsHKEHUE Ha KaTyIIKe paBHO
a) 1B

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

Ipsimoii poBo wuHOM L = 40 cM JBHXKETCS B OJHOPOAHOM MATHUTHOM ITOJIE CO CKOPOCTBIO V=05 mlc MEPIIEHAUKYIISIPHO
JIMHUSM MHAYKIMA. Pa3HocTh moTeHmanos Mexay konnamu nposozaa U =0,6 B. Unxykuus B MarHuTHOTO Mosist paBHa

a) 0,12 Tn
b) 0,3Tn
c) 0,6Tn
d 1Tn

e) 5Tn

Pe3onancHast yactora BhIHYXJaromield rapmonndeckoir 3JIC B koeOaTeIbHOM KOHTYpE, NPU KOTOPOH aMIUIMTY/Aa CHIIBI
-1

TOKA MaKCHMAJIbHA, PABHA () e, = 200c¢ . Yemy paBHa HHAYKTHBHOCTBD KaTyIIKH B KOJeOATEIEHOM KOHTYpE, €CIIH EMKOCTh

KOHJIEHCaTopa paBHa C =5 mx® 7

a) II'm
b) 2I'm
c) 3I'm
d) 5TH

e) 10I'n




4. TloTok BeKTOpa DJIEKTPUYSCKOW HWHAYKIHH (DJIEKTPUYECKOTO CMEHICHHs) depe3 CRPEepHUecKyl0 IOBEPXHOCTb,

OXBATHIBAIONIYIO TOUCYHBIC 3aPSIIbI y =2 K, 9@ =3 K1, qs =—2 uKu, paBen
-9 K
a) 1-10 —
M
-9 K
b) 2-10 —
M
—9 K
¢ 3-10 —
M
—9 K
d 7-10 —
M
Kn
e) 0—2
M

5. Temmneparypa abCcOIIOTHO YEPHOTO TENa YMEHBIIMIACH B 2 pa3a. Kak m3MeHHIach ero sHepreTHyeckasi CBETHMOCTh
a) VYBemuumiack B 16 pa3
b) VYBemmumiack B 2 paza
¢) YBenuumiach B 4 pasza
d) VYwmenbmmnack B 2 paza
e) Ymensmmuach B 16 pas

6. Kpacmas rpammma dotosddexra mms Hekotoporo Meramia paHa A=100HM. Onpenenute MHHMMATBHOE 3HAYCHHE
sHepruu (oTOHa, BhI3bIBatoIIero Goroaddexr. OTeer nath B 3B.

a) 1,273B
b) 3,115B
c) 5,353B
d) 9,21s.B
e) 12,433B

7. ®otoH paccesics moj yriioM @=6 ()° Ha MEePBOHAYAIBHO MOKOUBLIEMCS 3IEKTpOHE. ONpEeNeniTh HAYAILHYIO SHEPIUKO
(oTOHa, eciM ATMHA BOJHBI PAacCeSTHHOTO (JOTOHA OKa3alach PaBHOW KOMIITOHOBCKOM AniHE BOJIHBL.OTBET 1aTh B MaB.

a) 0,31 MaB
b) 0,61 MaB
c) 0,84 MaB
d) 1,02 MsB
e) 2,25 M»sB

2.3 Tunossble 3a1aHUA JIs1 OECHKH HABBIKOB B KauecTBe 00pa30BaTeJILHOIO Pe3y/ibTaTa

Kon 1 HaumeHnoBanue O0pazoBartesbHbIA pe3ysbTaT
HWHAWKATOpa TOCTIKEHUS
KOMIIETEHIIUU

OIIK-3.2. Hcnonr3yer | OOyuarommuiics BIageeT:

OCHOBHBIC TIOHATHS ¥ 3aKOHBI | HAaBBIKAMH INPUMEHEHHS OCHOBHBIX IOHATHH M 3aKOHOB KJIACCHYECKOH M COBPEMEHHOW
€CTECTBEHHBIX HayK Juisl | QU3KKM JUTS PEIICHUS IPEIMETHO-TTPO(QHIBHBIX 33134

penieHus MPeIMETHO-
PO HIBHBIX 33184

2.3.1 Ilpumepwl 3aganuii. 1 cemecTp

1. Ilpn m3MepeHNH [UTMHBI Tela OBUIO MPOBEICHO OHO M3MEPEHHE C MOMOIIBI0 MIJUIMMETPOBON YUEHHUYECKOHN JIMHEHKH.
ITpu 5TOM OBUTH TOTyYeHO 3HaueHue umHbI [, 22,3 cm. UeMy paBHa HHCTPYMEHTAIbHAS TIOTPENTHOCTD H3MEPEHHs?

2. [1pn u3MepeHuH JIMHBI Tena ObIJI0 IIPOBEIEHO OJHO U3MEPEHHUE C IIOMOIIBIO IITAHTCHIIUPKYJIS, [IKaia HOHUYca KOTOPOTO
umeer 10 nenenwmii. Tlpu 5ToM ObUM TONMyYeHO 3Hauenwe mmHbl [ =227 mm. Uemy paBHa MHCTpyMEHTANbHAs
MOTPEITHOCTD U3MEPEHUs?

o 1__ o o
3. PaI[I/IYCLI ABYX IJIAHCT OAWHAKOBOM IIJIOTHOCTH OTHOCATCS KakK _—3 . Halitn oTHOImECHNE YCKOpCHUU CBO6OZ[HOFO
2

MNaJcH1s 1 Ha IOBCPXHOCTHU 3TUX IJIAHECT.




4. Jlpa maremarmueckux mastHmKa Maccamm M, =0,1Kru m,=0,05Kr copepmator rapmonmdeckne KoneGaHus c

— _2 o o ll
epuoIaMu Tl— lcuT » =< C. HaiiTn oTHOIIEHNE JUTUH UX HUTEH ——.
2

5. Tlom nmeiictBuem MomenTa cmiasl 100 H-M, MaxoBuK, MpeICTaBISIOMKN COOOW OXHOPOMHBIN AuMcK Maccoi 20 Kr
paamycoMm 1 M, mproOpeTaeT yriioBoe yCKOpEeHHE paBHOE .

6. B nByX onMHaKOBBIX OaJIOHAX HAXOAWTCS KUCIOPOA 1MoJ AaBieHneM 3 at™ u 5 arMm. CHauana 06a 6aioHa COeqMHUIN
MEX1y cO0OH M BBIPDOBHSUIM JaBJI€HHE B HHUX MpPU IOCTOSHHOW Temreparype 7, a 3aTeM TEMIIepaTypy MeIUIEHHO
YMEHBIIWIIH B 2 pa3a, o0IIee 1aBJIeHNE B OaJIIOHAX CTAal0 paBHBIM .

7. JlBa NpyXUHHBIX MasTHUKA MacCaMH m1:0,01 Kr'm m 220,02 KI' coBeplialoT TrapMOHHWYECKHE KoJeOaHus ¢

nepuogamu 1 ;=1 Cu T',=2 C. Haiitu oTHOIIEHNE KO3(DUIMEHTOB KECTKOCTH UX TPYKUH %

2

8. IlpyxHHHBIA ¢ Maccoil m M )KeCTKOCTBIO NPYXHHBI k coBepmaeT kosiebanus ¢ nepuonoM T . Uemy Oyner paBeH nepron

KoJleOaHMH, eClTi Maccy yMEHBIINTH B 4 pa3a?

2.3.2 TIpumepsI 3aganuii. 2 cemecTp

1. Ha yuacTke HeoaHOpomHO Heny, conepxameii conporusienus R; =3 OM, R,=9OM u ucrounux ¢ DJIC £ =6 B,

BHYTPEHHEE COIIPOTHUBJICHUE KOTOpPOro peHe0pexnmMo Maio, TeyeT TOK I=1A
A Rl . £ R2 B
— M+
I

HpI/I 9TOM Pa3HOCTb MOTCHIIUAJIOB MCKIY TOYKaAMU AuB paBHa

2. barapes 3amkHyTa Ha peocrar. [Ipu yBenMYCHHH CONPOTHMBICHUS peoctaTa B 4 pa3a HalpsHKCHHE Ha HEM
yBenmuuBaercs ¢ 2 B no 4 B. IIpu atom 3JIC Gatapen paBHa .
3. Toueunsli 3apsiq ¢ CO3MaCT B OKPYXKAIONIEM IPOCTPAHCTBE 3JIEKTPOCTATHYECKOE MOJNE, MOIYNb HAMPSIKEHHOCTH

2 B

KOTOPOI'O 3aBUCHUT OT PACCTOSHHUA [©'I0 3apsja II0 3aKOHY E = B M . quy paBHAa pasHOCTb MOTCHIHAJIOB DA_ DB
r

MEXIy TOYKaMH An Buaxongmmmucs ot 3aps/a Ha pacCTOSIHUAX I' y = IMur B— 2 MCOOTBETCTBEHHO?

4. Tlo ToHKOMY IpoBOY TedeT TOK I. IHAyKIMs MATHUTHOTO TOJIS B LIEHTPE MONYKOJIbIa panruycom R pasxa

5. DNeKTpoH 3apsAaoM —e, obnanas KMHETHYecKoil dHepruei, pasHol E,, nBmkeTcs Mo OKpYXHOCTH B OJHOPOIHOM
MarHuTHOM IOJIE€ C MHAYKIUEH B. Pagyc Okpy»KHOCTH IIpU 3TOM PaBEeH /

6. KonebarenpHblil KOHTYp uMeeT eMKocTh | MK® u nHaykTHBHOCTH 100 MK['H. KakoMy yCIOBHUIO TOIKHO YIOBIETBOPATH
CONPOTHUBIICHNE KOHTYpA, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarole TapMOHUYECKHE KoIeOaHus?

7. Conenouy mmuoii [=1M, muamerp KoTOporo Mana mo cpaBHeHuro ¢ ero anusoi, umeer IN=1000 Butkos.
HanpspkeHHOCTh MarHMTHOT'O 110/ BHYTPH COJIEHOM/IA, €CIIM 110 HeMy npoxoaut Tok ] =2 A, pasHa

8. PaccTosiHMe MekIy COCEIHMMM MaKCHMyMaMM MpH JJIMHE CBETOBOM BONHBI, paBHOH A, B ombite FOHra pasno 0.1 MMm.
YeMmy OyaeT paBHO PaCCTOSIHUE MEsKTy BTOPHIM M 4eTBEPTHIM MaKCHMYMOM TIPH JJTHHE BOJHBI 2 A?

9. B omsite IOHra paccrosHue Mexny mensMd 1 MM, pacCTOsSHHE OT MCTOYHHKOB JO 3KpaHa 3 M, IIMpUHA MOJOC Ha
skpane 1,5 mm. HailTu anmuHy cBeTOBOI BOJHEIL.

10. Yemy paBHa moctosiHHAs AU(PAKIIMOHHOMN peméTku, eciiu Ha 1 MM € mmuHbI copepkutcs 200 mrpuxoB?

11. TemmepaTypa abcoOTHO YEPHOTO TeTa yMEHBIIMIACh B 2 pa3a. Kak m3MeHHIach ero SHepreTnieckas CBeTUMOCTh?

12. Dueprus (poToHA, COOTBETCTBYIOIIAs KPACHOW rpanuie (porodddekra, nys Kanus pasHa 7,2 - 10~ °Ix. Onpenenure
MaKCHMAJIbHYI0 KMHETHYECKYIO PHEPTHIO (POTORICKTPOHOB, €CJIM HA METAJUI MaJaeT CBET, SHEpTusl (POTOHOB KOTOPOTO

paBHa 10 18I[>K.

OIIK-3.3. [Mpumensier | OOy4arouMiics Baaeer:
€CTECTBEHHOHAYYHBIC  METOJBI | HABBIKAMH NPUMEHEHHS METONOB TEOPETHYECKOTO M IKCIICPHMEHTAIBHOTO HCCICIOBAHUS
TEOPETHYECKOTO U | pu3HYeCKHX OOBEKTOB, IPOLIECCOB W SIBICHUIl, HAaBBIKAMH IPOBEACHHS (DH3HUESCKHX




OKCIICPUMECHTAJIbHOTO OKCIICPUMECHTOB 11O BaﬂaHHOﬁ MCTOAUKE U O6pa6aTI>IBaTI> X pPE3yJIbTaThl

HCCIIETOBAHUS 00BEKTOB,
NIPOLIECCOB, SIBICHUN; MPOBOIUT
SKCHEPUMEHTHl TI0  3aJaHHOU
METOIUKE u aHAM3UPYeT
pe3yIbTATHI

2.3.3 IIpumepsl 3aganuii. 1 cemecTp

TIpy M3MepeHnH JUTMHBI Tena ObUTH OTpesieNentl cyyainas morpemuocts A X, , =4 MM u npubopHas MOTpemHoCTh
AXx np— 3 MM Yemy npu 5TOM paBHa NOJTYIIMPUHA TOBEPUTENLHOTO BEPOATHOCTH HHTEPBATIA?
[Ipn m3Mepennn nuamerpa mapuka ObUIO mpoBeneHo 3 m3MmepeHus. [Ipu 3ToM ObUTM MOydYeHbI 3 3HAYCHUS AJIHHBI
d 1= 0,9MM, d = L,lmmud 3— 1,0mm. YeMy npuOIU3UTENBHO paBHA CPENHISI KBapaTUiHAast OIIMOKa H3MEepEeHn it ?
ITpn m3mepennu AnuHBI IpeaMera ObUIO MpoBeneHO 5 u3MepeHui. IIpu 3TomM ObUTM MOMydYeHbI 3 3HAYEHUS IJTHHBI
11:8,1MM, 12:8,0MM, 1328,0 MM, 14 =8,0mm n 15:7,9MM. UeMy npuONIA3UTENEHO PaBHA CPENHSS KBaJApaTHUHAS
omrOKa U3MEpeHMiA?
Bo cKoibKO pa3 M3MEHHTCSI YCKOPEHHE CBOOOTHOTO TaJCHUs, €CIIN YIAIUTHCS OT MMOBEPXHOCTH 3€MIIM Ha PacCTOSHHE,
paBHOe paauycy 3emin?
[eprox MaTemMaTHUECKOTO MasiTHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. Kakum OyneT nepro 3Toro MasiTHUKa, €CITi
€ro IMOMECTHUTH B TU(T, KOTOPHIH IBUXKETCS BHU3 ¢ yckopeHnuem 0,84 g?
Onuoponusii guck mMaccsl M=1 Kru pamuyca R=1 MxkatuTcsi M0 TOPU3OHTAIBLHON MOBEPXHOCTH CO CKOPOCTHIO
V =1 M/C6e3 npockanbsbiBanns. HaiiiuTe KUHETHYECKYIO SHEPTHIO 3TOTO JIMCKA.
Ilapuk muamerpom d, IBUXKETCS B JKUIKOCTH C BSI3KOCTBIO 1] CO CKOPOCTBIO V, MPH OTOM Ha HETO JEHCTBYET CHia

Bsi3koro Tpenust . Yemy Oyzner paBHa 9Ta CHila, €CIIH 9TOT XKe WIApHK OyAeT JBUraThCs B XKHUAKOCTH C BI3KOCTBIO 2 1] CO

v
CKOPOCTBIO 7

3
H

I'pysuk Maccel M= 1KrcoBepmaer coGCTBEHHBIE 3aTyXalollMe KoneGaHHs Ha NpyKHHKe kecTkocTH K=2-—rmo
M

T
3aKOHY X(t):Aexp(—ﬁt]COS wt+Z’ rnre A=0,01m, B:O,lc'l, w=2c"'. Haiitu norapudpmudecKuii

JEKPEMEHT 3aTyXaHH.

2.3.4 Ilpumepsbl 3a1aHuil. 2 ceMecTp

K bsnexkTtpudeckoil cxeme, COCTOSIIEH M3 JBYX PE3UCTOPOB W HMCTOYHHMKA TOKa, MOJIKIIOYEHBI JBa HICATBHBIX
BOJIBTMETpA.

Tokasauus neporo BonsT™Merpa V| paBHo 20 B. UTo moka3eiBaeT BTOpoii BoisTMetp V »?

2.

Yemy paBHo conpotusienue ey, ecmn R, =10M, R,=3 0™, R,=10Mm? — R, R, -

MaeHbKHil MIapUK UMEET 3aps § U CO3AaeT B TOUKE, HAXOAAIIEHCS Ha PaCCTOSHUH I'OT 3apsja, SIEKTPOCTaTHIECKOe
T0JIe HAIPSHKEHHOCTBIO, paBHOM 110 Moxymo E. Illapuk IOMONHATENBHO 3apsyiuig U ero 3apsij crai paseH 2 (. Yemy
CTaja paBHA HAIPSHKEHHOCTH BIEKTPOCTATHYECKOTO OISt 3TOTO MAPUKA B TOUKE HA PACCTOSHHE 2 I'OT Hero?

WMeercs KaTyiika, JUIMHA KOTOPOM BO MHOrO pa3 MeHbine ee paauyca R. Karymika comepsxutr N BUTKOB, 10 Heill
IpoTeKaeT TOK, CWIOH I, MpH 3TOM MarHWTHAs MHAYKIMS B IEHTpe Takoil KaTymku pasHa B,. Uemy Gymer pasHa
MarHMTHas HHIYKIUS B LEHTPE KaTYIIKU, €CIM YBEJIMYMTh KOJMUECTBO BUTKOB B HEl B 2 pa3a, a TOK, MPOTEKAIOIINI B
Hel yMEHBIINTH B 2 pa3a?

3apspKkeHHast YacTHIA BUKETCS B OJHOPOIHOM MAarHUTHOM IIOJIE MO OKPYXKHOCTH, paguyca R. B HEKOTOpBIH MOMEHT
BpEeMEHH MHIYKLIWIO MarHUTHOTO IOJS YMEHbIIMIM B 3 pasa. KakoB cran pamuyc OKpy>KHOCTH, IO KOTOpOH craia
JIBUTATHCS YacTHIA?

KonebarenpHplil KOHTYp HMeeT J06poTHOCTS, paayio 1 ()°. Ha CKONBKO IPOLEHTOB HPUONM3HTENIEHO YMEHBIIACTCS




SHEPTUS BEIHYXJICHHBIX KOJIeOaHUIl B TAKOM KOHTYpe 3a nepuon’?

1%
1
7. JIBa 5J€KTpOHA BPAIIAKOTCS B OJHOPOIHOM MarHUTHOM TMOJIE. ECIIM HX CKOPOCTH OTHOCATCS Kak — =2, TO OTHOILIEHHE
Vs
R,
UX PaZnyCcoB BPaIIEHUs —— PaBHO
2
8. Kax m3meHHTCS paccTosHHE MeXAy HWHTep(epeHIMOHHBIMH IojlocaMd B ombiTe KOHra, ecim paccTosHHE MEXIY
SKpaHaMH YBEJIUYUTH B 2 paza?

9. B omnsite FOHTa niuna Bonnbel u3meHmnack ¢ 600 uM Ha 400 uM. Kak nu3MeHusIach mupruHa nojioc Ha sKpaHe?

10. Tlepuon mudpaknuoHHoW pemeTkd paBeH d. Kak HW3MEHHTCS pacCTOSHHE MEXAY IJIaBHBIMH MaKCUMyMaMH HpH
qudpaknuy cBeta Ha ITUPPAKIMOHHON pelieTKe NMPH HEOONBIIMX yriiax IU(pakiyu, eclu Neproja AUGpaKIHOHHON
peuieTky OyaeT paBeH 2d, a IOJ0KEHNEe MEX/Iy PEIIETKOH U SKPaHOM HE H3MEHHTCSI?

11. Kak m3MeHunachp TemrepaTypa YEpHOTO TeNla, €CIU JUIMHA BOJHBI, COOTBETCTBYIOIIAS] MAaKCUMyMY €r0 CHEKTPaIbHOMN
IUIOTHOCTH 3HEPreTHYECKOM CBETUMOCTH, CMECTHTCS C }\1 =300 MKM no }\22 100 MKM?

12. Kak Obu1a M3MEHEHa 9acTOTa CBETA, €CIM MaKCUMaJbHas CKOPOCTh JEKTPOHOB IpH (poTodddexTe Bozpocna B 3 paza?
PaboToit BeIX0/1a DIEKTPOHOB U3 METallIa MpeHeOpeyb.

2.4 IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4aKOIIUXCS K MPOMEKYTOYHOMH aTTecTAluN
1 cemecTp

1. Cucrema otcuera. [IpolieHHblil MyTh U NepeMelnieHue. Paanyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP
YCKOpPEHUS U CBSI3b MexAy HUMH. CpeHssl CKOPOCTh U CpellHEE YCKOpEeHHE. TaHreHIManbHOe U HOPMAJIbHOE
YCKOPEHHS U UX CBSI3b CO CKOPOCTHIO.

2. JIBmKEeHME 4acTHLBI 10 OKPYXXHOCTU. BEKTOpsl yria moBopoTa, yIJIOBOW CKOPOCTH M YIJIOBOTO
yckopeHus. CBs3b MEXKy YIVIOBBIMU U TUHEHHBIMU BEJIMYWHAMH.

3. Ilepssiii 3akoH HetoToHa. Ilonatue maccsl. Bropoit 3akoH Herorona. [lonstre cunsl. CroskeHue cuil.
Tpertwnii 3akon HeroToHa. ['paHuIIBl MPUMEHUMOCTH KJIACCHYECKOTO CITOCOo0a OMUCAHUS JBMKEHUS YaCTHII.

4. OCHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMUPHOTO TSTOTEHUS, CHJIbI TPEHHUS CKOJBXEHUS, CHJIbI
CONPOTUBJIIEHUS, YIPYTHE CHUIIBIL.

5. 3aKOH U3MEHEHUS U COXPAaHEHUS UMITYJIbCa MEXaHUYECKON CUCTEMBI.

6. LlenTp Mmacc. OCHOBHOM 3aKOH MOCTYNATEIbHOTO ABUKEHHS IIEHTPa Macc.

7. YpaBHEHUE IBUKCHHUS TeJla IEPEMEHHOM MaCCHI.

8. 3aK0H M3MEHEHMS] KUHETUYECKOW SHEPTUH CUCTeMbl. PaboTa 1 MOIITHOCT.

9. KoHcepBaTuBHbIE (MOTEHIMAIbHBIE) U HEKOHCEpBaTUBHbIE Cwibl. IloTeHnmanbHas sHeprus. Cas3b
MEK]ly TOTEHIUMAIBHON YHEPTUEN U CUIION.

10. 3aKOH U3MEHEHUS U COXPAHEHUS TIOJTHONW MEXAaHUYECKOM SHEPTUU CUCTEMBI.

11. MoMeHT umnysibca MaTEPUAIbHOM TOYKH. MOMEHT MMITyJIbca MEXaHUYECKOW CUCTeMbl. MOMEHT
cuiIbl. MOMEHT UMITYJIbCA U MOMEHT CHJIbl OTHOCUTEIBHO OCH.

12. 3aKOH U3MEHEHUS M COXPAHEHHUSI MOMEHTA UMITYJIbCa MEXAHUYECKOU CHCTEMBI.

13. lleHTpanbHOE CTOJIKHOBEHHE JBYX 4YacThil. AOCONIOTHO YIpPyroe M aOCOJTIOTHO HEYNPYyroe
cToJIKHOBeHUE. CKOPOCTH YaCTUL ITOCJIE€ CTOJIKHOBEHUS.

14. OCHOBHO 3aKOH BpPAILATEIBbHOrO IBUKEHUS TBEPJOTO TejIa BOKPYT HEMOBUKHONU OCH.

15. Onpenenenne MoMeHT uHepiuu. Teopema IllTelinepa.

16. MOMEHT MHEPLIUU TOHKOTO CTEPXHS OTHOCUTEIBHO OCH, EPIEHIUKYIISIPHON CTEPKHIO.

17. MOMEHT MHEpPLHUH OJJHOPOJTHOTO AUCKA, OTHOCUTEIIBHO OCH, MEPIICHANKYISIPHOMN MJIOCKOCTH IUCKA U
MPOXOIALLEH Yepe3 €ro LEHTP.

18. MOMEHT uHepLUH OJJHOPOJIHOTO IIapa, OTHOCUTEIBHO OCH, MMPOXOSIIECH Yepe3 ero HeHTp.

19. Kunetnueckast 3Heprus BpallaTelbHOIO ABM)KEHUS TBEPAOIO Tela.

20. UneanbHag >xuakocTh. CTallMOHApHOE TEYEHUE HACAIBHON KUIKOCTH. YpaBHeHUE bepHyuin.
Bsizkas sxuakocts. Cuiibl BHYTPEHHETO TPEHUS.

21. [Ipunnun otHocutenbHOCcTH ['anmunes. [IpeobOpazoBanms [Mammnes. [IpuHIMI OTHOCHTEIHLHOCTH B
pensatuBucTCKON Mexanuke. [IpeoOpazoBanus JlopeHma st KOOPIUHAT ¥ BPEMEHH M UX CIIEACTBHSL.

22. PenstuBuctckuii umnynbc. l[lonmHast sHeprus dyactuipl. J(MHAMUYEeCKME M CTaTUCTUYECKHUE
3aKOHOMEPHOCTHU B (PU3HUKE.



23. lepopmanusi mpoI0NILHOTO pacTshKeHHs (CxaTwsi) TBepaoro Tena. Hampsbkenue. OTHOCHTENTBHOE
ymmaenne. Koaddumument ynpyroctu. Monyns FOnra. 3akon ['yka mns pactspkenus (cxarus). Jedopmarnmst
CABUIa TBEPJOTO TeNa.

24. Onpenenenre KoneOaHWA B MEXaHWYECKOW cucTeMme. [ apMOHMYECKHE KoJjieOaHUs. YpaBHEHHE
rapMOHUYECKUX KOJeOaHU U ero peuieHue. [ eomeTpuueckas HHTEpIPETALUs TAPMOHHUECKUX KOJIeOaHUH.

25. @opmyna CIOXKEHUS IBYX TAPMOHHYECKUX KOJIeOaHUH.

26. IIpyXMHHBIN 1 MAaTEMaTUYECKUI MAaITHUKH.

27. ®u3n4ecKuil MasTHHUK.

28. YpaBHEHHE 3aTyXalIIUX T'APMOHHUYECKUX KOJICOAHWH M €ro pemieHue. YCIOBUE CYIIECTBOBAHHUS
3aTyxaroumx KoJie0aHWW. XapaKTepUCTHUKH 3aTyXaloluxX KojeOaHWid: YacToTa, Mepuoa, KoddduimeHt
3aTyXaHus, Jorapu(pMuUIecKuil JeKPEeMEeHT 3aTyXaHHs, J0OPOTHOCTb.

29. YpaBHEHUE BBIHYKJIEHHBIX KOJI€OaHMI MOJa ACHCTBHEM TapMOHUYECKH W3MEHSIONIEHCS BHEITHEH
CHJIBI U €T0 pEIICHUE.

30. SABnenne pezoHanca. PezoHaHncHas yacrora.

31. BonHoBele aBwkeHus. Ilmockas cuHycounanbHas BojiHA. berymme u crosuue BoiHbl. YacrtoTa,
JUTMHA BOJIHBI, BOJTHOBOM BEKTOp, (ha30Basi CKOPOCTb.

32. Ilpenmer  TepMonMHaMUKH.  OCHOBHBIE  TMOHATUS U ONPEIENIEHUS  TEPMOJMHAMUKHU
(Makpockonuueckas cHUCTeMa, BHYTPEHHHE U BHEIIHUE MapaMeTphl, COCTOSHUE, PaBHOBECHE, PABHOBECHbBIE U
HEPAaBHOBECHBIE COCTOSIHUS, IIPOLIECC, PABHOBECHBIE M HEPABHOBECHBIE MPOLIECCHI).

33. O6mee Hauano TepMoarHAMUKH. [[OHATHE SMITUPUIECKOI TEMIIEPATYPHI.

34. OCHOBHBIE NOJIOKEHUSI KUHETUYECKON TEOPUM UAEAIBHOTO Tra3a. Y paBHEHUE KMHETUYECKOW TEOpUH
ra3oB JUIsl 1aBJICHHUS.

35. Pacnipenenenue 3HEPTUHA MOJICKYJI 110 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBemia 0 pacrpeieieHud MOJEKYJ HACAIbHOTO Tra3a MO CKOPOCTAM U JIHEPTrHsIM
TEIUIOBOTO JIBUYKEHUSI.

37. bapomeTrpuueckas ¢popmyna. Pacipenenenue bonsimana.

38. BHyTpeHHss Heprusi TepMoauHaMHuecKoi cucremsl. IlepBoe Hauano tepmoanHamuku. dopmyna
TSt pabOTHI MaeATBHOTO Ta3a. ['paduyeckoe mpeacTaBieHne padoThI Tasa.

39. TennoeMKOCTh  TEPMOJMHAMHYECKOM CHCTEMBL. YJenbHAasT W  MOJIApHAs  TEIUIOEMKOCTH.
TemnoeMKOoCTh B M30XOPHUYECKOM M M300apHUECKOM Ipolieccax M CBsA3b MEXAy HUMHU. BHyTpeHHss sHeprus
UJCAIBHOTO rasa.

40. AnnabaTH4ecKui Mpoliece U ero ypaBHeHue. PaboTa raza npu aguabaTideckoM mporiecce.

41. IlonuTponnueckuil MpoLecc U ero ypaBHEHHUE.

42. UneansHbli M peanbHbId ra3bl. YpaBHeHHs MenpaeneeBa-Knanelipona u Ban-gep-Baanbca.
BHyTpeHHss1 SHEPrUs peaibHOro rasa.

43. Bropoe Hauago TepMOAMHAMUKH B Pa3IMYHBIX (POPMYITHPOBKAX.

44. O6parumble 1 HeoOpaTtumsble npouecchl. [lonarue saTponuu. CpoiicTBa s3uTponu. PopMynupoBKa
BTOPOT0 Hayajaa TEPMOJUHAMUKH C MCIOJIb30BAHNEM NOHATHS 3HTponuu. Teopema HepHcra.

45. DHTponus WaeanbHOro rasa.

46. TermnoBeie MamuHbl. KII1J[ TenioBoi MalliiHbI.

47. Huxn Kapuo. KITJI nukna Kapuo. Teopema Kapho.

48. CTaTUCTUYECKHUIT CMBICI YHTPOIIHH.

2 cemecTp

1. Dnexktpuueckue 3apsaapl U uX cBoiicTBa. 3akoH Kynona. HampshpkKeHHOCTh 3JEKTPOCTaTHUYECKOTO
nosist. [IpuHOUI Cynepno3unuu 3IEKTPOCTaATUYECKUX TOJIEH.

2. Teopema I"aycca a1t 3E€KTPOCTATUYECKOTO MOJISI B BAKYYME.

3. IIpumenenune Teopemsl ['aycca k pacdeTy HEKOTOPBIX JIEKTPOCTATUUECKUX MOJIEH B BaKyyMe.

4. llupkyJAnps BEKTOpa HAINPSDKEHHOCTH JJIEKTPOCTATHYECKOro mois. Teopema O LUPKYJISALMH.
IToreHuman anexTpocTaTHueckoro nojis. CBsA3b NOTEHIMAIA U HAIIPSHKEHHOCTH.

5. Dnekrpuueckuii aumnois. [lone gunoss.

6. Quanexrpuxu. Ilomspuszauusa auinektpukoB. Bekrop nonspuzanuu. HanpsbkeHHOCTh mons B
JUDIIEKTPHKE.

7. Onextpuueckoe cMmemenue. Teopema ['aycca u1st BEKTOpa 3JEKTPUUECKOTO CMEIIEHUS.

8. YciioBus Ha rpaHuLe paszesa AByX IUAIEKTPUUYECKUX CPELl.



9. IIpOBOAHMKH B 3JIEKTPOCTATUUECKOM IIOJIE.

10. DnexTpuueckas €MKOCTb YEAWHEHHOTO MPOBOJHHKA. Konpencaropsl. DJIEKTPOEMKOCTh
KOHJIEHCaTopa.

11. OHeprusi  cHCTEMBI  3apsiioB, YEAMHEHHOIO0 TMPOBOJHMKA M  KOHJEHcAaTopa. JHEprus
AJIEKTPOCTATUYECKOTO TOJISL.

12. DnexTpuyecKkuii TOK, CHJIa M INIOTHOCTh TOKA.

13. 3akon Oma. ComnpoTuBieHHE MPOBOJHUKOB. PaboTa 1 MomHOCTh. 3akoH [[xkoyns-JleHma.

14. CTopoHHME CHUIBI. DJEKTPOABIKYILAS CWia M HamnpsbkeHwe. 3akoH Oma [is HEOJIHOPOJHOTO
y4acTKa LEIu.

15. IIpaBuna Kupxroda 115t pa3BeTBICHHBIX LETICH.

16. DnekrponpoBogHOCTh MeTaiuioB. Hocutenu Toka B metaimax. HemocTaToOuHOCTH KilacCHYECKOU
AIIEKTPOHHOM TEOPUH.

17. DOnexTpruyeckuii TOK B BakyyMe. TepMO3IeKTpOHHas 3IMUCCHUS.

18. Ypoenr ®@epMu. DJI€MEHTHI 30HHOW TEOPUU KPHUCTAUIOB. 30HHASI CTPYKTypa SHEPreTHUECKOTO
CIEKTpPA 3JIEKTPOHOB TBEPAOIO TEIA.

19. MarauTHOe MOJ€ U €ro XapakTepucTUKU. MarnuTHas uHAyKuus. 3akoH buo-CaBapa-Jlammaca.
MarnuTtHoe nosie ABMKyLIerocs 3apaaa. 3akoH Amnepa. Cuna Jlopenna.

20. Teopema 0 HMPKYJISIIUY BEKTOPA MATHUTHOW UHAYKIIUH.

21. Ilorok BekTOpa MarHUTHON MHIyKIMU. TeopeMa ["aycca 111 BEKTOpa MarHUTHOW MHIYKIMH.

22. MarauTHoe 10JI€ COJICHOUIa U TOPOUA.

23. PaboTa no nepeMenieHHIONPOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

24. DHeprusi MAarHUTHOTO TOJIS.

25. MarnuTHoOe€ 1oJje B BeuecTBe. SBieHre HaMarHnuuBanus. BekTop HaMarHU4eHHOCTH.

26. BekTop MarHuTHOM MHIYKIIMHU B BEIIECTBE.

27. HanpsiKeHHOCTh MAarHUTHOTO 1MOJsl. MarHuTHasi BOCOPUMMYHMBOCTh U MAarHUTHAsI IPOHUIIAEMOCTb.
Teopema 0 HUPKYJISALMY I BEKTOPA HAMPSKEHHOCTH MAarHUTHOI'O TOJIS.

28. YcnoBust 1uisi MATHUTHOTO TOJISI HA TPaHUIIE pa3zelia JByX MarHeTUKOB.

29. lnamMarHeTUKY U napamMarieTuku. GeppoMarHeTHKU U UX cBoucTBa. [Ipupoaa ¢peppomaraernsma.

30. SIBneHune 37I€KTPOMarHUTHOM HMHIyKUUHU. 3akoH Papajes ¥ €ro BBIBOA M3 3aKOHA COXPAHEHUs
SHEPTUH.

31. UH1yKTUBHOCTH KOHTYpa. SIBJI€HNE CAaMOMHTyKLIUH.

32. Toku ipu pa3MbIKaHWU U 3aMbIKaHUU LienH. B3anMmHas naaykius. Teopema B3auMHOCTH.

33. BuxpeBoe anekTpuyeckoe mnose. TOK cMeleHusl.

34. YpaBHeHnust MakcBesia AJ1sl 3JIEKTPOMarHuTHOTO MOJIA.

35. KonebarenbHbIil KOHTYp. YpaBHEHHE KOJIeOaHUH B KOJeOaTeTbHOM KOHTYpE M €r0 PelIeHHE.

36. BeiHyX/IeHHBIE AJIEKTpHUECKHE KoeOanus B KoiebaTeTpHOM KOHTYype. SIBIeHNe pe30HaHca.

37. IlepeMeHHBIN 3JIEKTpUYECKH TOK. MOIIHOCTh, BbIAENsIEMass B LENU [EPEMEHHOTO TOKa.
JlelicTByIOIIME 3HAYEHHS TOKA U HAMPSHKEHUS.

38. DnekTpoMarHuTHeIe BOJHBL JluddepeHimanbHoe ypaBHEHHE AIIEKTPOMArHUTHOW BOJHBI U €O
pewenue. Bektop Iloiitrnra.

39. CeroBbl€ 1y4H. 3aKOHbI reomeTpuueckoi onTuku. [Ipunun depma.

40. LlenTpupoBanHble ontuyeckue cuctembl. JInH3pl. dopmyna ToHkoM suH3BL [locTpoeHue
M300paKCHH B TUH3AX.

41. KorepeHTHOCTP W MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. MHTepdepeHmus cBera. YCIOBUE
MaKCHUMyMOB U MUHUMYMOB. MeTo b1 HaOIt0IeHUs] MHTepEPEHIINN CBETA.

42. UntepdepeHiius cBeTa B TOHKUX IUIEHKAaX W TJIaCTHHKAX.

43. Konbua HetoTona.

44. Tudpakums cCBETOBBIX BOJH. Metop 30H Openernsi.

45. Tudppakuus OpeHens Ha KPyrJioM oTBepcTuu U nucke. Crimpans Openerns.

46. Nudpakuus Opaynrodepa Ha OHON MIECITH.

47. Tudppakuus Opaynrodepa Ha TUPPAKIUOHHON PEILIETKE.

48. lucniepcust cBeTa. DJIEKTPOHHAS TEOPUS TUCTICPCHH.

49. EcrecTBEHHBIN M MOJIApU30BaHHBINA cBeT. Ilonspusanus cBeTa Npu OTPaKEHUU U NPEIOMIIEHUM Ha
IPaHULIE IBYX IUAJIEKTPUKOB.

50. Ionapuzanus cBeTa Ipy MPOXOKIACHUU Yepe3 AHU3OTPOITHBIE KPUCTAILIIBL.

51. TennoBoe U3TyYEHHE U €r0 XapaKTEPUCTUKH.



52. 3akoHbI TemIoBoro u3nydenus (3akonsl Kupxroda, Credana — bonpumana, Buna, popmynsr Penes-
Jxunca u [lnanka).

53. ®otorddekr. 3akonbl PoTodPdeKrTa U uX 00BICHEHHE ¢ TOUKU 3PEHUS KBAHTOBOM TEOPUU CBETA.

54. D dext KomnToHa u ero anemMeHTapHasi TEOpUsI.

55. Pa3Butue npencTaBieHHii 0 cTpoeHHH aToMa. bopoBckast Teopust BOJOPOI0II0100HOTO aToMa.

56. KopryckyJisipHO-BOJIHOBOM Jlyajiu3M CBOWMCTB BellecTBa. BosHbl e bpoiiis u ux cBOMCTBa.

57. CooTHouieHue HeonpeaeneHHoctel I eitzendepra.

58. BonmHOBast GyHKIIUS U €€ CTATUCTUYECKUA CMBICIT.

59. O6miee ypaBaenue llpenunrepa. Ypauenue llpenunrepa aiis CTallMOHAPHBIX COCTOSHUH.

60. YacTuia B 0THOMEPHOM MOTEHIIUATILHOM SIME.

61. [IpoxoxieHre YacTUIlel MOTEHIMAILHOTO Oapbepa.

62. BomopomononoOHbIe aTOMBI. DHEpreTuueckue ypoBHU. [loTeHITMaNBI BO30OYKACHHUS U MOHHU3AIUH.
CnexTpbl BOAOPOAONOA00HBIX ATOMOB.

63. HepaznuuuMoCTh OJIMHAKOBBIX YacTUIl B KBaHTOBOW MexaHuke. [Ipunuun Ilaymu. Crpykrypa
HHEPreTUYECKUX YPOBHEW B MHOTO3JIEKTPOHHBIX aTOMax.

64. Tumnbl cBsI3eH AINEKTPOHOB B aTOMax.

65. Monekyna Bonoposaa. @usndeckasi Npupoja XuMu4eckor cBsa3u. VIoHHast U KOBaJIEHTHAsI CBSI3U.

66. DneKTpoHHbIE, KoJieOaTeNbHbIE U  BpallaTeldbHbIE COCTOSHUS MHOTOATOMHBIX  MOJIEKYIL
MoutekyJIIpHBIE CIIEKTPBI.

67. DneMeHThl KBAaHTOBOW TEOpHUH H3Iy4deHHUs. BBIHYXIEHHOE€ M CIOHTaHHOE H3JIydeHHe (OTOHOB.
[TpunIIMT pabOTHI KBAHTOBOTO T€HEPATOPA.

68. Ctpoenue atoMHOro siapa. Monenu snapa. fnepHble peakiuu. 3aKOHbl COXPAHEHUS B SIAEPHBIX
peakuusX.

69. PagnoaktuBHbIe TIpeBpailieHus snaep. Peakuust sigepHoro nenenus. llemnas peakuus aeneHus.
SInepHslii peakTop.

70. DnemMeHTapHbIE YACTULIBl U UX B3aUMOJICUCTBUA.

3. Meroau4eckue MaTepuaJbl, ONpeaesonue Npoueaypy H KpUTepUH OLeHHBAHUSA
c(popMHPOBAHHOCTH KOMIIETCHIMI NIPU NPOBEACHUH NMPOMEKYTOYHOM aTTeCTALIUHN

Kputepun (popMupoBaHusi OLIeHOK 110 0TBETAaM HA BONPOCHI, BHINIOJHEHHUIO TeCTOBbIX 3aaHUMH

- OII€CHKAa <«OTJIMYHO)» BBICTABJIACTCA 06yan0LueMyc;1, CCJIN KOJINYCCTBO HpaBI/IJIBHBIX OTBCTOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3aJaHHBIX BOITPOCOB;

- ONCHKa «XOpOI[IO» BBICTABJIACTCA OGy‘-IH.IOH.[GMyC}I, C€CJIIN KOJIMYCCTBO HpaBI/IJ'HJHBIX OTBE€TOB Ha
BOMPOCHI — 89 — 76% oT 001Iero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYYAIOIIEMYCsl, €CIH KOJWYECTBO TPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % oT 001Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYAOBJIETBOPHUTEIBLHO» BBICTABISETCS OOYYarOMIeMYyCs, €CIM KOJUYECTBO IMPABUIBHBIX
oTBeTOB — MeHee 60% oT 001ero o0bEMa 3aJIaHHBIX BOTIPOCOB.

Kpurepun ¢popmMupoBaHusi OLIEHOK IO Pe3yJbTATaM BbINOJHEHHUS 3aJaHUM
«OTJINYHO/32a4TEHO» — CTABUTCS 32 padOTY, BHIOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U HEI0UETOB.

«Xo0po1o/3a4TeH0» — CTAaBUTCS 32 PadOTy, BHIMOJIHEHHYIO MTOJHOCTHIO, HO TIPU HAJTMYWU B Hell He Ooee
OJTHOM HErpyOOi OITMOKHK M OJTHOTO HeJo4YeTa, He 0oJiee TpeX HEJAOUYETOB.



«Y10BJIETBOPUTEILHO/3a4TEH0» — CTABUTCS 32 padoOTy, €CIM O0YYaroNHiics MPaBUIBHO BBIIIOJHUI HE
MeHee 2/3 Bcel paboThl WM JOMYCTUI He Oosiee OaHOM rpy0oil OImMOKK M IBYX HEJIOYETOB, HE OoJiee OJHOMU
rpy0oii U omHOI HerpyOoi ommOKku, He Ooyee Tpex HerpyObIX OIIMOOK, OJHOM HerpyOol OmMOKH M JBYX
HEJIOYETOB.

«HeynoBj1eTBOpUTEIHLHO/HE 3aUTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OMMUOOK W HEIOYETOB
MPEBBICHIIO HOPMY JIJIsl OIICHKH «YJIOBJIETBOPUTEIILHOY» U MPABHIILHO BHIMOJIHEHO MeHee 2/3 Bceld padoTHlI.

Buowl owubox:

- epybOvle OwubOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHusl 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OwWUOKU: HEMOYHOCMU (DOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL 6blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs; OMOEIbHblE NOSPEUHOCU 8
Gopmynuposxe 86180008, HebOpeNCHOe 8bINOIHEHUE 3A0AHUSL.

Kputepuu ¢popmMupoBaHusi OlleHOK O 3a4eTy

«3aYTEHO» — CTYIEHT NPHOOpen HeOOXOAMMBIE YMEHHS M HAaBBIKH, MPOIACMOHCTPHPOBAT HAaBBIK
MPAKTHYECKOTO TMPUMEHEHHs TMOJNyYEHHBIX 3HAHWMA, HE JOMYCTHI JOTHUYECKUX U (PaKTUYECKHX OIIHOOK;
CTYACHT TPHOOpEeN HEOOXOAMMbIE YMEHUS W HaBBIKH, TPOJEMOHCTPUPOBAT HABBIK IMPAKTHYECKOTO
MPUMEHEHUS TIOJTYYCHHBIX 3HAHUMN; JOMYCTH HE3HAYUTENbHbIC OMMUOKA W HETOYHOCTH; CTYACHT IOIYCTHI
CYIIECTBEHHBIC OITHOKH.

«He 3a4YTEeHO0» — CTYJIEHT JIEMOHCTPHpYET (hparMeHTapHbIE 3HAHHS H3Y4aeMOTO Kypca; OTCYTCTBYIOT
HEO0OXOAMMbIC YMEHHUS U HAaBBIKH, TOMYIIEHbBI TPyObIe OMHUOKH.

Kpurepun ¢popMupoBaHusi OLEeHOK 10 IK3aMEHY

«OTIMYHO» — CTYJIEHT NpHOOpen HeoOXOIUMbIE YMEHHS M HAaBBIKM, MPOJAEMOHCTPHUPOBAT HAaBBIK
MPAKTHYECKOT0 MPUMEHEHUS MOyUYEeHHBIX 3HAHU, He JOMyCTUJI JIOTUYECKUX U (DAKTUUECKUX OIIHOOK

«Xopomo» — CTyIeHT NpHoOpen HeoOXOAWMBbIE YMEHHUS M HaBBIKH, IMPOJEMOHCTPHPOBAT HAaBBIK
MPAKTHYECKOTO MPUMEHEHUS MOyUYEeHHBIX 3HAHUI; TOMYCTUII HE3HAUNTEIbHbBIE OUTMOKH U HETOYHOCTH.

«Y10BJIETBOPUTEILHO» — CTYJCHT JOIYCTHII CYIIECTBEHHBIC OIINOKH.

«HeynoB/1eTBOPpUTEIBHO» — CTYIACHT JEMOHCTPHUPYET (parMeHTapHbIE 3HAHUS H3y4yaeMoro Kypca;
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS U HAaBBIKH, JOMYIIEHBI IPyOble OIIHOKH.



