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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: | b1.0.09

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 2
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

[IpakTrnyeckoe npumeHeHue 3akoHoB HetotoHa /Cp/

1.8

3AKOHBI UIBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPT YN U
MOMEHTA UMITYJIbCA Nwmmynsc
MaTepuanbHOU TOUKH U MEXaHUYIECKOH CUCTEMBI, 3aKOH €r0 H3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHHUUYECKOH CHCTEMBI M YPaBHEHHE €T0 JBHKCHHUS.
Kunernueckas sHeprus u 3akoH ee n3MeHeHHs. KoHcepBaTHBHEIE U
HEKOHcepBaTUBHbIEC CHibL. [loTeHnmansHas sHeprus. CBA3b MEXIY
MOTEHLIUAIBHON SHEPrHel U CUIIONH. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MeXaHW4YeCKOH YHEPruH CUCTeMBI. MOMEHT UMITYJIbCa MaTEpUAIbHON TOYKH 1
MEXaHUIECKOW CHCTEMBI, 3aKOH €r0 N3MEHEHHS U coxpaHeHus. /JIek/

1.9

3aKOHBI U3MEHECHHUS U COXPAHEHHS UMITYIIbCa, SJHEPTUU U MOMEHTa
umnyneca /IIp/

1.10

IIpoBepka 3aKOHOB COXPaHCHUS UMITYJIbCA U SHEPTUH MIPU coyaapeHuu Tei /J1ad/

JUHAMUKA BPAIITATEJIBHOI'O IBIXXEHIM A TBEPIOI'O TEJIA
OCHOBHOI 3aKOH BPAIIaTeIBHOTO ABHKEHHS TBEPOTO TEIa BOKPYT
HENOABWXHOM ocu. MoMEHT MHepLuuU. BluKcieHue MOMEHTOB HHEPLUH
OJHOPOJHBIX CUMMETpUYHBIX Tenl. Teopema IlITelinepa u ee npuMeHeHUE.

Kunetnueckast 3Heprus BpaareaIbHOr0 JBHKCHUS TBEPIOTO TEa.
/JIex/

1.12

JuHaMuKa BpalaTeaIbHOro ABMXeHus TBepaoro tena /Ip/

1.13

I/I3yquHe JAVMHAMHUKHU BpallaTCIbHOI'O ABUKCHUS C ITIOMOIIBIO MasiTHUKA
Ob6ep0exa. /J1ab/

1.14

Masitark Makcgeiuia. OnpeesicHie MOMEHTA HHEPIHH TE U [IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

MEXAHWYECKUE KOJIEBAHU A

OnpenencHue koneOaHnit. XapakTepUCTHKHA TAPMOHIICSCKUX KOJICOaHUH.
Dopmyna croXKeHHs ABYX TapMOHHYIECKUX Konebanuit. [Tpumepst
KoJeOaTeNIbHBIX CUCTEM: IPYKUHHBIH, MaTeMaTUYeCKuil ¥ prsndeckuit
MasTHHKH. YpaBHCHHUE 3aTyXaOIINX KOIEOAHUH U €ro pelicHHe.
XapaKTepUCTHKH 3aTyXaIOMUX KoleOaHui. YpaBHEHNE BEIHYKICHHBIX
KoJleOaHui moj NeiCTBUEM rapMOHIUYECKH U3MEHSIOMICHCS BHEIIHEH CHUIIBI U €T0
pelenue. SIBneHue pe3oHaHca.

/JTex/

Mexanmnueckue konedbanus /I1p/

OrmnpezienieHre YCKOPEHHsT CBOOOIHOTO MaCHUsI IIPH TOMOIIH MATEMATHIECKOTO
MasTHUKa. /JIab/

OmpeneneHne MOIYIIA CIBUTA C TIOMOIIBIO IPYKHHHOTO MasiTHUKA. /JIab/

Pazpnen 2. 'maponmHamuka

2.1

Jluauu u TpyOku Toka. HepaspeipBHOCTE cTpyH. YpaBHeHue bepHyIu.
Hcreuenne xuaxoctu u3 orBepctusi. Cuibl BHyTpEeHHETO TpeHus. JlamuuapHoe
U TypOyJIeHTHOE TedueHne. [{BIKeHHE Tell B KHUIKOCTAX U razax. /Cp/
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Paznen 3. TEPMOJUHAMUKA 1 MOJIEKYJIAPHAS ®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.

/Cp/

11

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,

/J1ex/
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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

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykuus. 3akoH buo-Capapa-Jlannaca, MarHuTHOe mone
JBHKyIIerocs 3apsja, cuna JlopeHna, 3akoH Amrepa. Teopema o HUPKYIALHN
JUl BEKTOpa MarHUTHOM MHAYKLMU U ee npuMeHenue. Teopema I'aycca nist
MarHUTHOTO MOJIL.

MarsuTHbIE MOMEHTBI aTOMOB U MOJIEKYJl. BeKTop HaMarHH4EeHHOCTH BELIECTBA.
Teopema 0 HUPKYJSLMU AJ1s1 BEKTOPA HAMATHUYEHHOCTH. MarnutHast
BOCIIPUUMYHBOCTb U MarHUTHAs IPOHULIAEMOCTD BelllecTBa. HanpskeHHOCTD
MarHuTHoro nojs. Teopema o HUPKYISALUH ISl BEKTOPBI HAPSKEHHOCTH
MarHUTHOrO NOJIsA. YCIOBHA AJI1 MArHUTHOI'O IOJIs HA TPAaHULIEe pa3ziena AByX
cped. JluamarseTuky, napaMaraeTuk. GeppoMarneTuky. MarauTHsIi
rucrepesuc. Temneparypa Kiopu. Ilpupona dpeppomaruernsma.

/JTex/

4.8

ITocTossHHOE MarHUTHOE TIOJIE B BakyyMe | BerecTse /T1p/

4.9

OmnpeencHue OTHOLICHUS 3apsi/ia JJICKTPOHA K €ro MacCe METOOM MAarHETPOHA.
(OnpeneneHre ropu30HTAIBHON COCTABIISIONICH HHIYKIIMH MATHUTHOTO MOJIS
3emun) /J1a6/

4.10

OJIEKTPOJJMHAMUKA

3aKoH 31eKTpoMarHuTHOH NHAYKIKH. [Ipasmino Jlenna. CriocoObI M3MEHEHN S
MarHuTHOro noroka. IIpupona 3nekTpoMarHuTHON UHIYKIMHU. SIBIeHME
caMOMHIYKUMH. UHIyKkTHBHOCTE. B3auMHuas unaykuus. Bzanmuas
WHIYKTUBHOCTH. Teopema B3auMHOCTH. Tok cMerieHus. Teopema o HUPKYISIIUN
MarHUTHOIO IOJIS B CIy4ae NPUCYTCTBUS IIEPEMEHHBIX JIEKTPUYECKUX MTOJICH.
VYpaBHenus MakcBesia B HHTerpanbHol dopme. /Jlex/

4.11

Onexkrponunamuka /TIp/

4.12

W3zydenne siBneHns B3auMHON HHAYKINH. (CHATHE KPHBOH HAMarHUIUBAaHUS U
MeTJIU TUCTEpEe3nca ¢ MOMOIIbI0 ocrmuiorpada.) /J1ad/

Pazpen 5. KOJIEBAHUSA U BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHblit KOHTYp. CBOOOAHBIE HE3ATYXAIOIIUE U 3aTYXAIOIINE
rapMOHHUECKHe KonebaHus B konebaTenbHOM KoHType. PopMyrna [uis nepuoaa
KoseOaHnil. BoIHyXIeHHBIC rapMOHMUYECKUE KONeOaHus! B KOJIeOaTenbHOM
KOHTYpe. SIBnenue pe3onanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTUBIICHUE B IIEMTH IEPEeMEHHOr0 ToKa. PaboTa 1 MOITHOCT B
L[ENHX MIEPEMEHHOro Toka. JlecTByoIee 3HaUeHNEe TOKA U HalpsKEeHHS.

/JTex/

5.2

SDJIEKTPOMATHUTHBLIE BOJIHBI

DKCIEePUMEHTAIBHOE MOTYYCHUE IICKTPOMArHUTHBIX BONH. CyIIECTBOBAHHUE
SIIEKTPOMATHUTHBIX BOJH KaK CJIEACTBHE ypaBHeHH MakcBeJia.
JuddepeHnnanbHOe ypaBHEHUE JIEKTPOMArHUTHON BOJHBL CBSI3b MEKITY
BEKTOPAMU HANPSHKEHHOCTH 3JIEKTPUYECKOr0 M MArHUTHOTO MOJIEH B
SIIEKTPOMATHUTHOU BOJIHE. [IpenoMiieHre 3JIEKTPOMATHUTHBIX BOJIH Ha TPAHHUIIE
paszeina JByX Cpei. DHEPrHs ¥ UMITYJIbC SJIEKTPOMArHUTHBIX BOJIH.

/J1ex/

53

Ompenenenne pabOTH BEIX0/A 3IIEKTPOHOB U3 Metainta. (MccnenoBanue
3aTyxalouux Konebanuil B KonebaTensHOM KOHTYpe). /J1ab/

Paszgen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOTO JIyda. 3aKOH IPSMOIMHENHOIO PaCIpOCTPAHEHUS CBETOBBIX
Jydeil B OMHOPOIHBIX Cpefax. 3aKOH OTPaKeHUs. 3aKOH MPEIOMIICHUS.
Ipunuun ®epma. [onnoe orpaxkenue. LleHTpupoBaHHBIE ONTHYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX JIydeil Ha IIOBEPXHOCTH C(HEPHIECKOTO 3epKaa.
IIpenomnenue cBeTa Ha cheprdecKoil MOBEPXHOCTH pasjena AByX cpen. ToHkue
nuH3bL. M300paskeHne MpeaMeToB ¢ MOMOIbI0 TUH3. OCHOBHBIE
(oToMeTpHUYeCKUE BEITMIHHEL.

/Cp/

6.2

OnexTpoMarHUTHBIE KoJleOaHus 1 BOMHEL [ eomeTprueckas onruka /TIp/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. VIHTepdepenius ceera,
yCIIOBHE MakcHMyoB 1 MUHEMYMOB. OmeiT FOHTa. MHTepdhepernus cBeta B
TOHKHX IUIEHKaX U mactuHkax. Onpenenenne qudpaxuuu. [puamun [oirenca
-®Openens. Merog 3ou @penenst. JJudpakius Openens Ha KPYriaoM OTBEPCTHH U
mucke. ludpakuus Opayrrodpepa Ha ogHoit menu. Judpakuus Opayrropepa
Ha qu(PaKIHOHHON pelIeTKe.

/Jex/

6.4

JUCTIEPCHUA U ITOJISIPU3 AL CBETA

Jlucnepcus cBeta. DJIEKTPOHHAS TEOPHS TUCIEPCUM CBETA. ECTECTBEHHBIN U
HOIIS[pI/I?)OBaHHBII\/‘I CBCT. HOJISIpI/I?)aHI/I}I CBCTa HpI/I OTpa)KeHI/II/I u HpeHOMJIeHI/II/I Ha
IpaHULE ABYX IUAJIEKTPUKOB. IIpoXokaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpucTaisl. [Tonspu3aiOHHbIE IPU3MBL M IOISPOUALL 3akoH Manroca. AHanu3
MOJIAPM30BAHHOrO CBETA. BpaleHue miIocKOCTH TOJISpU3aLUH.

/J1ex/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrteppepennus ceera. Onbit FOura. (M3MepeHue ITHHHBI CBETOBOW BOJHEI C
TTOMOIIBIO TUPPAKITUOHHON pemeTkn). (OmnpeneneHue moka3ares MpenToMICHHS
CTeKJIa ¢ IOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITposepka 3axora Mantoca. (Onpenenerne ko3((hUIKEHTa MOTTIOMCHUS]
mpo3pavHbIx Ten). (OnpeneneHue yriia moixHoH nonspusanun). /J1ao/

Paznen 7. 3JIEMEHTBI CIIEHUAJIBHOU TEOPUH
OTHOCHUTEJIBHOCTH

7.1

IMoctymnaTel cenuanbHON TEOpHUH OTHOCHTENBEHOCTH. [IpeobpazoBanus
Jlopenna. CrnenctBus u3 npeodpaszosanuii Jloperna. MHTEpBam MexmIy
coObITHAMU. MIMITyNbC B CIIEIMANbHOM TEOPUN OTHOCUTEIBHOCTH. OCHOBHOI
3aKOH PEJIATHBUCTCKOH TMHAMUKHU MaTepHAbHOW TOUKH. DHEPIHS B
CHeNUANBHON TeoprH OTHOcHTeNbHOCTH. /Cp/

Paznen 8. KBAHTOBAS ®U3UKA

8.1

KBAHTOBAA OIITUKA

TeruroBoe M3MydeHNE U €r0 XapaKTepHCTHKH. 3akoH Kupxroda. 3akoHbI
Crectana - bonpivana u cmemenns Buna. @opmynst Penes-xurca u [Tnanka.
T'unoresa [Tnanka. ®oronsl. Doroaddext. YpaBHeHue DitHIUTeHHA U151
BHeIIHero GotodddexTa. DHeprus U UMIyIsC GoToHa. /laBneHue cBeTa.
Sddext Komnrona u ero anementapHas Teopusi. EXMHCTBO KOPITYCKYISPHBIX U
BOJTHOBBIX CBOMCTB AJICKTPOMAarHUTHOT'O M3ITydeHHUSI.

/JTex/

8.2

KsanToBas ontuka /I1p/

8.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U31UKN
CriexTpsl aTOMOB U MoJiekyi. CriekTp aroMa Bopopoaa. Teopus aToma Boopoaa
nio bopy. I'mnoresa ae bpoiins. CeoiicTBa BonH ae bpoiinsa. CooTHoteHue
HeonpeneneHHocTei ['eiizendepra. BomHoOBast GyHKINS 1 ee BEpOSTHOCTHAS
unTepnpetanus. Habmogaemble BeTUUMHBI B KBAHTOBON MEXaHUKE M UX
n3Mepenus. O6uee ypasaenue Llpeaunrepa. CraloHapHoOe ypaBHEHHE
penunrepa. [IBmkenne CBOOOTHOMN YacTUIIB. [IBIYKCHHE B MOTCHIIMATBHON
sive. [ToreHnmansHeIi 6apbep. ['apMoHIUIecknit ocuIATOp. ATOM BOJOpOAa B
KBaHTOBOM MexaHuke. CriuH 3ekTpoHa. CIUHOBOE KBaHTOBOE yucio. [TpuHimmn
HEPa3IUUUMOCTH TOXKIECTBEHHBIX YyacTul. PepMUOHBI U OO30HBI.
Ilepuognueckas cucteMa 31eMeHTOB MeHeneena.

/JTex/

8.4

OneMeHTHI KBaHTOBOM MEXaHUKU U aTOMHOH ¢u3uku /IIp/

8.5

OrmpezienieHue TEMIIEPaTYPHOH 3aBHCUMOCTH HHTCHCUBHOCTH W3JTy4CHUS] HUTH
JaMnbl HakanuBaHuL. (V3ydeHne 3aK0HOB TETIOBOIO N3TYIECHHUS C IIOMOIIBI0
SIPKOCTHOTO TIHpoMeTpa.) /J1ab/

8.6

®otoapdext. (CHATHE BOIBTAMIIEPHON, TIOKCAMIIEPHOHN U CTIEKTPaIbHOM
XapaKTEepPUCTHK (POTOIEMEHTA U OIpe/ieNieHre paboThl BEIXOA
aneKkTpona). /J1a6/

Paznen 9. DUBUKA ATOMHOI'O AAPA U SJIEMEHTAPHBIX YACTHIY




9.1 OJIEMEHTBI ®U3MKU ATOMHOT O AJIPA 2 9
Jedext Macchl 1 3HEprHs cBA3H siapa. CIUH sApa U €ro MarHUTHBIA MOMEHT.
Snepubie cuibl. Moaenu siipa. PagroakTHBHOE M3IIyde€HUE U €r0 BUIBL. -
pacnaj. -u3JIydeHHe. -u3ydeHue. SaepHple peakiui U UX OCHOBHBIE THIIbI.
Peaxuus nenenus sapa. Llennas peakuus nenenus. Peakius cuHTE3a aTOMHBIX
sanep.

/Cp/

9.2 OJIEMEHTbBI ®U31UKU SJIEMEHTAPHBIX HACTUI] 2 9
Kraccol aneMeHTapHbIX YacTULl M BUABI UX B3auMojercTBuid. Kinaccuduxanus
3JIeMEHTapHBIX YacThll. [[pUHIINTT HEPA3TUYMMOCTH TOXKIECTBEHHBIX YACTHII.
CrvH U Ipyrue KBaHTOBBIE YMCIIa AJIEMEHTapHbIX. YaCTHIIBI M aHTUYACTHIIBL.
Bosons! 1 pepmuonsl. AnpoHs! u Me30HEL JlenTonsl. IIpomMexyTodanbie 6030HBI.
KBapku u ri1t00HBI.

/Cp/

Pazgen 10. CAMOCTOSATEJIBHAS PABOTA

10.1 Ioaroroska k nekuusim /Cp/ 1 8

10.2 TToaroroBka k 1abopaTopHbiM padotam /Cp/ 1 16
10.3 INoxroroBka K mpakTHuecknM 3ausTusM /Cp/ 1 16
10.4 BerlnonHeHre KOHTPOIbHOM paboThl /Cp/ 1 8,6
10.5 IToxroroka k siekuusm /Cp/ 2 16
10.6 INoaroroBka k mpakTHyeckuM 3aHsTusm /Cp/ 2 32
10.7 ITonaroroBka K JlabopaTopHbIM padotam /Cp/ 2 16
10.8 BrmmonaeHne KOHTpOoIbHOH pabotsr /Cp/ 2 8,6

Pa3nen 11. KoHTaKTHBIE Yachl HA aTTECTAIUIO

11.1 KonTponsHas pabora /KA/ 1 0,4
11.2 3auer /KD/ 1 0,25
11.3 KontponbsHas padora /KA/ 2 0,4
11.4 Koncynsramms nepen sx3amenom /KD/ 2 2

11.5 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHOuHBIE MaTepUaIbl ATl IPOBEICHUS MPOMEXKYTOUHOH aTTecTalMu 00ydaroIUXCs IPUBEACHBI B MPIIIOKEHHH K
paboueil mporpaMMe JUCHUIIINHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHH MX OICHUBAHM,
pacmpenenenne 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBAalOTCS MPENOAABATENIeM JUCIUIUIMHEI C YIEeTOM €€ CIICIU(UKH U
JOBOAATCS 10 CBEAEHHsI 00yJalOMIUXCsl Ha IEPBOM yUeOHOM 3aHSATHH.

Texkymmii KOHTPOJIIb YCIIEBAEMOCTH OCYIIECTBIISCTCS IMpErofaBaTesieM TUCIUIUIMHBI (MOIYIs) B paMKaX KOHTAKTHOM
PabOThI M CAMOCTOSTEIEHOH PaboTh! oOydatomuxcs. [ GUKCHPOBaHHS PE3yIIbTaTOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BaThCS
BHUOC.

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

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas1 TUTepaTypa

ABTOpBI, COCTABUTENIU 3arnmaBue W3natensc Omn. agpec
TBO, O
JI1.1 |Cagennes 1. B. Kypc o6re#t ¢pusuku. T. 3. KBaHToBast onTrka. ATOMHast CaHkT- //e.lanbook.com/book/10)
¢usnka. dusnka TBepaoro Tena. du3nka aTOMHOTO Sapa U [etepOyp
AJIEMEHTAPHBIX YaCTHUIl: yueOHOe ocodue r: Jlaus,

2018




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, TOJL
JI1.2 | CagenneB 1. B. Kypc obreit ¢pusuku. T. 2. DNeKTpUIecTBO K MATHETH3M. CaHkT- ://e.lanbook.com/book/9
Bonnuer. Ontuka: yaedbHoe ocodne [eTepOyp
r: JlaHsp,
2018
JI1.3 [ Cagennes U. B. Kypc obmeit puzuxn. T. 1. Mexaruka. MonekysaspHas CaHkT- //e.Janbook.com/book/11
(uzmka: yaebHOE TOcoOHe [eTepOyp
r: JIaus,
2019
JI1.4 [Yepros A.T"., Oobmas puznka Mocksa:  //www.book.ru/book/933
BopobneB A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomo
B.N.
6.1.2. JlonoiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTABUTENU 3arnaBue Wznatensc Oin. agpec
TBO, FOXL
JI2.1 [BopoOseB A.A., 3agavHuK M0 (pU3NKe Mocksa:  //www.book.ru/book/92(]
Yepros A.T. KnoPyc,
2017
JI2.2 | Mlankapun W.IL., O6mas pusuka. COOpHUK 3a1a4 Mocksa: //www.book.ru/book/933
Kupbsnos A.I1., KuoPyc,
Ky6apes C.1., 2019
PasunoBa C.M.

6.2 I/IH(I)OpMaHl/IOHHbIe TEXHOJI0I'NM, HCIIOJIb3yEeMbI€ IIPU OCYIIECTBJICHUN Oﬁpa30BaTeﬂbH0r0 nmpomecca mo IMCUMIIIMHE

(Mony.110)

6.2.1 IepeyeHb JNIEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOI0 00ecnedeH st

6.2.1.1 | MS Office

6.2.2 Ilepeuenb npodecCHOHAJILHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYYHBIH 00pa3oBaTenbHbIi noptai: http://en.edu.ru/

6222

MexnyHaponHas IpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynbrant mtoc

6224

lapant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1

YaeOHBIe ayIUTOPHH IS IPOBEICHNS 3aHATHH JIEKIIMOHHOTO THITA, YKOMIUICKTOBAaHHBIC CIICIIHAIN3HPOBAHHOMN
MeOeIIbI0 M TEXHHUECKUMH CPEACTBAME OOYUECHUS: MYyIbTUMEHNHHOE 000pYyIOBaHKE IS IPEOCTaBICHUS yIeOHOH
nH(popMaIK OOJIBLION ayTUTOPUH U/UITH 3BYKOYCHIIMBAIOIIee 000pyIoBaHue (CTAIIMOHAPHOE HITH [IEPESHOCHOE).

7.2

YaeOHbIe ayAUTOPHH AL IPOBEICHUS 3aHATUI CEMHHAPCKOT0 TUIA, TPYIIIOBBIX U HHAUBUAYAIbHBIX KOHCYIBTAIUH,
TEKYIIEr0 KOHTPOIISI U IPOMEXKYTOYHOM aTTeCTAIlNH, YKOMILICKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEIbIO 1
TEeXHUYECKUMU CPEICTBAMHU O0YUCHHS: MYJIbTHMEIHIHOE 000pYI0BaHIE H/UIH 3BYKOYCHIIMBAIOIIEe 000pYI0BaHHE
(cTanoHapHOE WK TIEPEHOCHOE)
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ITomereHust I CaMOCTOSATENFHOM paboThl, OCHAIIIEHHBIE KOMIIBIOTEPHOM TEXHIKON ¢ BO3MOXXHOCTBIO TIOAKITIOYESHUS K
cetu "MHTEepHET" M 0OECIIeYeHHEM IOCTYIIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCHUTETA.

7.4 | IlomemmneHus AT XpaHSHUS U MPOGHIAKTHUECKOTO 00CITyKUBAHUS yIeOHOr0 000pyI0BaHUS

7.5| JlabopaTopuu, OCHAIIEHHBIE CTICIIHATLHBIM JIAOOPATOPHBIM 000PYIOBaHUEM:

7.6 | JlabopaTopusi MeXaHUKH, BKIIIOUaromias: 0510k anekrponHsid ®M1/1, mammna Atyna ®M11, mastHuk Makcsesia
OM12, ynuBepcanbHblii MasTHUK @M 13, mastHuK O0epoexa M 14, moayns FOura u Mmoayns casura ®M 19,
coynapenue mapos ®M17;

7.7 | JlaGoparopws 3JIeKTpUYECTBA U MarHeTH3Ma, BKIItogatomas: cteHasl TKO snekrprdecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocrmutorpagder C1-94, remepaTops! curHaioB Hu3kodacToTHbIe ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI CONPOTHUBIICHUH,
Habop monyneit OIII;

7.8 | JlabGopaTopus ONTHKH, BKIIOYAIOIIAst KOMILUIEKT ONTHYECKOro obopyaoBanust PMC, B ToM uucie: 6a3bl ONTHIECKOI

CKaMbH, [TOTYIPOBOAHUKOBBIC Ja3ePbl C FOCTHPOBOYHBIM MOMYNEM, (POTOMIPUEMHHUKH, HA0Op JIMH3, SKPaHbI C MaCIITaOHOI
ceTkoit; aBToTpancdopmarop omHodasubiii JIATP-2,5; KOMIUTEKT (OITHIA.




[Ipunoxenue

K paboueii mporpaMMe AUCHUITITUHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI MIPOMEXYTOYHON
ATTECTAIIUAN

I10 TUCLUIUIMHE (MOJIYJIIO)

«DHU3HKA»

HaHpaBHeHI/Ie IIOATOTOBKH / CIICINAJIBHOCTD

13.03.02 DjiekTpoO3HEPreTHKA M JJIEKTPOTEXHUKA

(k00 u HaumeHo8aHue)

HanpaenennocTs (mpodhuiis )/ crieruanu3anus

JJIeKTPUYECKH TPAHCTIOPT

(Haumernosanue)



OrjasjeHue

ITosicHUTENBHAS 3aIIUCKA.

TunoBble KOHTPOJIBHBIC 33aHUS WK WHBIE MaTepHalIbl U OLCHKH 3HAHUN, YMEHU, HaBBIKOB U (MJIN)
OTIBITA ICATENBHOCTH, XapaKTEPU3YIOLINX YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIHH.

MeTtoanyeckre MaTepHalbl, ONPEEISIONINe TPOLeaypY U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH IPH NTPOBEACHUU IPOMEKYTOUHON aTTECTALUH.



oOydeHus 1O
00pa3oBaTeTbHON MPOTPAMMBI.

L[CJ'II) HpOMG)KYTOIIHOfI aTTeCTallM— OLCHUBAHUC IIPOMCKYTOUYHBIX W OKOHYATCIBHBIX PE3YJILTATOB
O6CCHC‘-II/IB8_I-OH_[I/IX JOCTHIKCHUC

IHACIIUAIUINHE,

1. [losicHuTEILHAA 3aNIMCKA

IUIAHUPYEMbIX  pe3yJIbTaTOB

DopMbI TPOMEKYTOUHOM aTTECTAIIUU: 3auem ¢ oyeHKou (I cemecmp), sx3amen (2 cemecmp).

HepequL KOMHeTeHHHﬁ, (I)OPMI/IpyeMLIX B IpoHeCcCC OCBOCHU NTUCHHUILINHBI

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIIUH

KO[I, HHAWKATOpa JOCTUKCHUA KOMIIECTCHIINN

OIIK-3. CiocoOeH mpuMeHsTh
COOTBETCTBYIOMNH (pr3nKo-
MaTeMaTHYeCKHH ammapar, MeTOIbl
aHAJIN3a U MOJCIUPOBAHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO
HCCIIE0BaHHMS ITPU PELICHUN
podeCCHOHATBHBIX 3a1a4

OIIK-3.2. cnionb3yeT OCHOBHBIE MOHSATHUS U 3aKOHBI €CTECTBEHHBIX HAYK AJIS

peueHuss Hpe[[MeTHO-HpO(I)I/IJ'ILHBIX 3aga4

OIIK-3.3. IlpumeHseT eCTeCTBeHHOHAYYHBIE METO/IBI TEOPETHIECKOTO U

SKCIEPUMEHTAIBHOTO UCCIICAOBAHMS O0BEKTOB, MPOIIECCOB, SIBICHHI; TPOBOIUT

9KCIIEPUMEHTHI 110 3aJaHHOW METOJUKE U aHAJIU3UPYET PE3YJIbTaThl

Pe3ynbpTarel 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBIMH
pe3yibTaTaMu OCBOCHUS 00pa30BaTEIHHOMN MPOTPaMMBbI

Kon 1 HauMeHOBaHME HHIUKATOpa Pe3ynpTaTsl 00y4eHHs 110 AUCLUILIINHE OueHouHbIe
JOCTHKEHUSI KOMIIETEHIIUH MaTepHabl
(cemectpl,2)

OIIK-3.2. Mcrionp3yeT OCHOBHbIE TOHATHUS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pelIeHus MpeMETHO-IPO(IBHBIX 33134

OOy4JaroLIHiics 3HACT:

OCHOBHBIC IIOHATHA )44 3aKOHBbI KJIAaCCUYECKOMH )41
COBPEMEHHOW (PU3UKHU U UX POJIb B PEIICHUH PEIMETHO-
npoUIBHBIX 33184

Tecter m. 2.1.1,
2.1.2

OOy4JaroLHiics yMeeT:
HCIOJIb30BaTh OCHOBHBIE MMOHSATHS U 3aKOHBI (DU3UKH 1151
pelICHUsI PEAMETHO-MPO(UITEHBIX 33184

3agaun m. 2.2.1,
222

OOyuaronuiics Biajeer:

HaBBIKAMH IIPUMEHEHHSI OCHOBHBIX TOHATHH M 3aKOHOB
KJIACCHYECKOH M COBPEMEHHON (M3WKH I PEUICHUS
MIPEAMETHO-NPO(IIIBHBIX 33/1a4

3aganms . 2.3.1,
232

OIIK-3.3. [IpumensieT
€CTECTBCHHOHAYYHBIC METOMBI
TEOPETUYECKOT0 M 3KCIEPUMEHTAIbHOTO
UCCIICIOBAaHUS ~ OOBEKTOB,  IIPOLECCOB,
ﬂBHCHHﬁ; IPpOBOAUT OKCHECPHUMCHTBI 110
3aJJaHHOH METO/JMKE M  aHAIU3UPYET
pe3ysbTaThl

OOyyaromnTiiicst 3HaeT:

Tecter m. 2.1.3,

METOABI  TEOPETHYECKOTO0 W  JKCIepuMeHTamsHoro | 2.1.4
rccienoBaHus (pU3MUECKHX OOBEKTOB, MPOIECCOB H

SBJICHUH, METONMKY TIpOBeAeHHS W  00paboTKu

pe3ynbTaToB (PU3UUECKOT0 IKCIIEPUMEHTA

OOy4JaroLIHiiCsS yMeeT: Tecter m. 2.2.3,
MPUMEHSATh METOABI TEOPETUYECKOTO ul2224
OKCIIEPUMEHTAIBHOTO  MCCIEAOBaHUS  (DU3UUECKHUX

00BEKTOB, TPOLECCOB M  SIBICHUH, IPOBOJHTH

(hu3mYecKre SKCIECPUMEHTHI 10 33JaHHON METOIWKE U
00pabaThIBaTh UX PE3YJIbTATHI

OOy4JaromIuiics BIaeeT:

HaBBIKAMHA TPUMCHECHHS METOMOB TEOPETHUECKOTO U
SKCIIEPUMEHTAIBHOTO  HCCIIENOBAaHUS  (PU3MUECKUX
00BEKTOB, IPOIIECCOB U SIBICHUH, HABBIKAMH ITPOBEICHUS
(hM3MYIECKUX HKCIEPUMEHTOB IO 33JaHHOW METOIUKE U
HaBbIKaMU 00pabOTKH MX Pe3yJIbTaTOB

3aganmsa 1.2.3.3,
234

[TpomexyTouHas aTTecTanus (IK3aMeH) IPOBOJAUTCS B OJTHOM U3 creayromux Gopm:

1) oTBeT HaA OWIIET, COCTOSIIUN U3 TEOPETUUECKUX BOMIPOCOB U MPAKTUYECKUX 33JIaHUI;
2) BemonHenue 3aaanuit B OMOC yHuBepcurera.

[TpomMexyTouHas aTTecTanus (3a4eT ¢ OIIEHKOW) MPOBOAUTCA B OJHOM U3 CIEAYIOMUX GopMm:

1) cobecenoBanue;

2) BeimonHeHue 3ananuii B OMMOC yHuBepcurera.

OCBOCHUA




2. Tunosbie! KOHTPOJILHBIE 32aHUST HJIH HHbIE MATEPHAJIbI IS ONEeHKH 3HAHU, YMEHMIA,
HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3yIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH M

2.1 TunoBblie BONPOCHI (3a1aHus1) AJIs1 OLEHKM3HAHUI B KauecTBe 00pa30BaTe/IbHOIO0 pe3yabTaTa

[IpoBepsieMblii 00pa3oBaTENbHBIN pPe3yIbTAaT:

MlpuBoasATCS THUMOBBIE BOMPOCH W 3amaHus. OILCHOYHBIC CPEACTBA, MpPEAHA3HAYCHHBIC IS MPOBEICHHS AaTTECTAI[MOHHOTO
MEpOIpUsATHSI, XpaHITCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEICHUS OLEHOYHBIX MPOLENYp KOJIMYecTBEe BapuaHTOB. OIEHOYHBIE
CpEe/CTBAa MOJIEKAT aKTyalH3alMH C YYE€TOM pa3BUTHS HAyKd, oOpa3oBaHUs, KyJIbTYpbl, SKOHOMHKH, TEXHHKH, TEXHOJOTWH H
conpanbHol cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHUE COEPIKaHMUs OLICHOYHBIX CPEJCTB CPeIy 00yJarolUXCs YHUBEPCUTETA
HECyT 3aBelyronui Kadeapoi 1 IpernosaBarelb — pa3padoTYNK OLIEHOYHBIX CPEACTB.



Kon 1 HanMeHoBaHMe HHIUKATOPA OO6pazoBaTenbHBINA Pe3yabTaT

JOCTHXKCHHA KOMIICTCHIIUH

OIIK-3.2. Hcnonedyer ocHoBHble | OOyuvaroiuiics 3Haer:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX OCHOBHBIC TTIOHSATHS 1 3aKOHBI KJIACCHUYECKOM U COBpeMeHHOﬁ (1)I/I3I/IKI/I 1 UX pOJib B pCHICHUN
HayK Uil peIIeHHs IPEAMETHO- | MPEeIMETHO-NPOQHUIbHBIX 3a1a4

npouIBHBIX 33/1a4

a)
b)

¢)
d)

e)

b)
c)

d)

a)
b)

¢)
d)

a)
b)
c)
d)

e)

2.1.1I1pumeps! TecTOBBIX 3aiaHmii. 1 cemecTp

1. HopmanbpHBIM YCKOPEHHEM MaTepHanbHOM TOUKU Ha3bIBAaCTCA

COCTaBIIAIONIas BEKTOPA YCKOPEHHUs, HallpaBJIeHHasl [0 KacaTelIbHON K TPAaeKTOPUU MaTepHaIbHOM TOUKU
NIPOU3BEACHHUE BEKTOPA YCKOPEHHU HAa KOCUHYC YIJIa MEXAY BEKTOPOM YCKOPEHMS U CKOPOCTBIO

MIPOU3BEICHNE MOy BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJH K TPAEKTOPUH MAaTEepUAIEHON TOUKH

COCTaBIIAIOLIAsl BEKTOpa YCKOPEHUs, HAIpaBICHHAs BJAOJb NPSMOH, MEPHEHIUKYISPHOW KacaTeIbHON K TPaeKTOPHU
MaTEpHAIBHON TOYKH

MIPOEKIUS BEKTOPA YCKOPEHUS Ha PaJyC-BEKTOP MaTepHAIbHON TOUKH

2. BekTopoM yIJIOBOro NepeMeleHHs MaTepHaIbHON TOUKH IIPU €€ BPAIllEHUH OTHOCUTENIBHO OCU HAa3bIBAETCA

YTOJI, Ha KOTOPBIN MTOBEPHYIIACH TOYKA, YMHOXXCHHBIN HA € IMHUYHBIA BEKTOP, HATPABIICHHBIN B CTOPOHY JBIKCHUS TOUKH
MIPOM3BEIICHUE YTIIa IIOBOPOTa MATEPUAIEHON TOYKH HA €IMHIYHBINA BEKTOP, 3aafoIIeii HalpaBICHNE OCH BpAIlCHHS
JUTMHA TyTH OKPYKHOCTH, 10 KOTOPOH IIEPEMECTHIIACH TOUKA

YTOJI MEXKIY pagnyC-BeKTOpaMH HAYaJIbHOTO H KOHEYHOTO TOJI0KEHHUS TOUKH

MIPOM3BEICHUE YTIIa MOBOPOTa MAaTEPHAIHFHON TOUYKH Ha BEKTOP MEpEeMEIEeHIs MaTepHATEHON TOUKH

3. Kaxoe yTBepKACHHUE SIBISETCS MPABIIBHON U HanOoJee TOUHOH GOpMYIHPOBKOI BTOpOro 3akoHa HeroToHa
JIroboe Teno MOKOUTCS MITH ABMXKETCS MPSIMOIMHEHHO, €CIIM Ha HETO HE JEWCTBYIOT HUKAKHE CHIIBI MM JICHCTBHE BCEX
CHJI CKOMITEHCHPOBAHO

M3meHenue nMITyibca Tejla paBHO PaBHOIAEHCTBYIOIIEH BCEX CUJI, NEHCTBYIOIIMX HA HETO

B nneprmanpHON cucTeMe OTCUeTa MPOM3BEACHUE MAcCHl Tejla Ha YCKOPEHHUE €ro MOCTYNaTeIbHOTO JIBHKCHUS PaBHO
CyMMe BCEX CUJI, JEUCTBYIOIUX Ha TEIO

B uHepnuanbHOI cucTeMe OTCUeTa yCKOpPEHHe, IPHoOpeTaeMoe TENOM, PaBHO NPOU3BEACHUIO NEHCTBYIOIEH Ha HEro
CHJIBI Ha Maccy Tena

B mr000#i cucreme oTcueTa cymMMa BceX CHII JISHCTBYIOIIMX Ha TEJI0, paBHA ITPOM3BECHUIO €r0 MacChl Ha €ro yCKOpeHHe

4. BecowM Tena Ha3bIBAETCS

CHJIa IPUTSDKEHUS Tesla K 3emiie

CHWJIa TSDKECTH, ICHCTBYIOIIAs HA TEJIO

Macca Tela, BRIpaKCHHAS B CTUHUIIAX CHITBI (KAIOTPaMM-CHIIA)

CHWJIa, ICUCTBYIOMIAs Ha TEJO, BEIpAXKEHHAs B SIMHUIAX MACCHI, KOTOPYIO U3MEPSIOT B IPOIIECCE B3BEUIMBAHUS TEIA Ha
Becax

CHJIa, C KOTOPO# TeJO BCIIEACTBHE MPHUTHKECHHUS K 3eMiie CHCTBYET HA ONOpPY WM TOABEC, yASPKUBAIOIIYIO TEIO OT
CBOOOIHOIO MMaJeHUS

5. MoMeHTOM UMITyJbca MaTEPUANTBHOM TOUKU HA3bIBACTCA

CKaJISIPHOE TPOU3BE/ICHNE PaJINyC-BEKTOPA MaTepHaIbHON TOUKH Ha €€ BEKTOP MMITYJIbCa
BEKTOPHOE IIPON3BEICHHE PaINyC-BEKTOPa MaTepHUabHON TOUKH Ha €€ BEKTOP UMITyJIbca
MIPOU3BEJCHUE NMITYJIbCA MAaTEPHAIbHOW TOUKH, Ha IIJIEYO CHIIBI, ACHCTBYIOMIEH HA TOUKY
HMITYJIEC MAaT€PUAIIBHON TOYKH B JaHHBIH MOMEHT BPEMEHH

MIPOM3BEJCHUE MAcChl MATEPHATILHOM TOUKH HA KBAJIPAT €€ PACCTOSHUS A0 OCH BpPAILECHHS

6. SIBneHue pe3oHaHCA MPH BBIHYXICHHBIX TAPMOHUYIECKUX KOJIEOaHUSIX COCTOUT
B PE3KOM YMCHBIICHHH aMIUIMTYIbl KOJICOaHMI NpH INPHUOIIDKEHWH YacTOThl BHEIIHEH CHIBI K HEKOTOPOMY €€
3HAYEHHUIO, ONPEJEIIIEMOMY CBOMCTBAMH CUCTEMBI
B PE3KOM YBEIIMUEHHUHU aMILTUTY bl KOI€OaHUH IIPH NPUOIMKEHUH 9aCTOTHI BHELTHEH CHIIBI K HEKOTOPOMY €€ 3Ha4EHHIO,
OIPEAENIIEMOMY CBOMCTBAMU CUCTEMBI
B PE3KOM YBEJIMYEHHUH 3aTyXaHWsl KoJeOaHWH NpU NPUOIMKEHHH YacTOThl BHEIIHEW CHIIBI ¢ COOCTBEHHOH 4acTOTOU
CBOOO/IHBIX KOJIeOaHMI
B PE3KOM YMEHBILIEHUHU 3aTyXaHHs KojeOaHWil NpH NPUOIMKEHHH YacTOThI BHEIIHEH CHIIBI K COOCTBEHHOH dacToTe
CBOOO/IHBIX HE3aTyXaroLUX KoJieOaHuH
B IIPEKpaIleHUN KOJIeOaHUH P MPUOIIKEHNH YacTOTHl BHEITHEH CHJIIBI K YaCTOTE CBOOOAHBIX KoJeOaHNH

7. DHTpomnueil B TepPMOJAMHAMUKE Ha3bIBACTCSA (DYHKIMS COCTOSHUS TEPMOIMHAMIYECKON CHCTEMBI,

OECKOHEYHO Majioe H3MEHEHHE KOTOPOil B 00paTHMBIX HPOIeCcCaX PaBHO OTHOLICHHIO OECKOHEYHO MaJloro KOJIMYeCTBa
TeIuIa, NepeaaHHOI0 CUCTEME K TEMIIEPaType CHCTEMBI

OECKOHEYHO Majioe M3MEHEHHE KOTOPOi B HEOOpaTUMBIX IIPOLIECCaX PABHO OTHOLICHHIO OECKOHEYHO MaJIoro KOJIMYEeCTBa
TeITa, NePEeAaHHOT0 CHCTEME K TEMIIEPAType CHCTEMBI

HU3MEHEHHE KOTOPOH B JFOOBIX MPOIIECCaX PABHO OTHONICHHIO KOJMYECTBA TEIIa, MEPSIAHHOTO CHCTEME K TEMIIEpaType
CHCTEMBI




d)

a)
b)

¢)
d)

e)

b)
¢)

e)
a)
b)

¢)
d)

a)
b)

c)

d)

b)
¢)
e)

a)

OECKOHEYHO MaJloe H3MEHEHHE KOTOpOﬁ B OGpaTI/IMHX npoueccax paBHO ITPOU3BEACHUTIO 0EeCKOHEYHO MaJIOTr0 KOJIMYECTBA
TCIIA, MIEPEAAHHOI0 CUCTEME U TEMIICPATYPbI CUCTEMbI

OCCKOHEUYHO Majoe H3MEHEHHE KOTOpOP'I B HeO6paTI/IMLIX nponeccax paBHO IMPOU3BEACHUIO OCCKOHEYHO MaJIoro
KOJIMYCCTBA TCIJId, NCPCAAHHOTO CUCTEMC U TEMIICPATYPbl CUCTCMbI

2.1.2I1pumepbI TECTOBBIX 3aaHMii. 2ceMecTp

1. UYro Ha3piBaeTCs MOTEHLUMATIOM JIEKTPOCTATUUECKOTO MOJIs?

HanpsokeHHOCTB AIIEKTPHYECKOTO IO B JAHHOU TOYKE ITPOCTPAHCTBA, YMHOXKCHHAS Ha PaUyC BEKTOP JaHHOH TOYKU
Cpenu naHHBIX OTBETOB HET MPABIIBHBIX

Pabora 1o mepeMereHnio eTMHIYHOTO TIOJI0KUTENBHOTO 3apsiia U3 TaHHOH TOYKH MPOCTPAHCTBA B OECKOHEYHOCTD
[ToTenmmansHast SHEPTHS MPOU3BOIHHOTO 3apsia, HTOMEIIEHHOTO B TaHHYIO TOUKY IIPOCTPaHCTBA

Cuia, neficTByIomIast Ha €IUHIUYHBIN ITOJIOKUTENBHBIN 3aps]], TOMEIICHHBIN B TaHHYIO TOYKY IPOCTPAHCTBA

2. KonaeHcaTopoM Ha3bIBaeTCs

JBE IUIOCKMX IUTACTHHBI, pPAa3/eJICHHBIX CJIOEM JUIIEKTPUKAa C OTIMYHOW OT EOUHHUIBI IUAJICKTPUIECKON
MPOHUIIAEMOCTBIO

11000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIMBATh AJIEKTPHUECKUE 3aPsIIbI

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHUEHTPUYECKUX [IUIHHIpA

CHCTEMA, COCTOAIIAs U3 ABYX H30JUPOBAHHEIX APYT OT Apyra IIPOBOIHHUKOB

110001 IPOBOAHUK, €CIIU OH 00a7aeT 3IEKTPUIECKONH eMKOCThIO

3. Cohopmynupyiite Teopemy ["aycca uist SIEKTPUYECKOTO OIS B BaKyyMe

[upkynsnus BEKTOpa HAIPSHKEHHOCTH 3JICKTPUUECKOTO IOJIS 110 JII000MY 3aMKHYTOMY KOHTYPY PaBHA HYJIIO

ITorok BekTOpa HAMPSHKEHHOCTH 3JCKTPUYECKOTO MOJs Yepe3 MPOM3BOJBHYIO MOBEPXHOCTh PAaBEH airecOpamyecKoin
CyMMeE 3apsJI0B, HAXOJSINUXCS Ha STON MOBEPXHOCTH, JICTICHHOW Ha IEKTPHUYCCKYIO MOCTOSTHHYHO

IToTok BekTOpa HANPSKECHHOCTH JICKTPUIECKOTO IMOJIS Yepe3 MPOU3BOJILHYIO 3aMKHYTYIO IIOBEPXHOCTh PaBHA HYJIIO
Hupkymsinus BeKTOpa HANPSHKEHHOCTH 3JICKTPUYECKOTO TOJIS [0 JTI0OOMY 3aMKHYTOMY KOHTYPY paBHA IOTOKY BEKTOPa
HANPSHKCHHOCTHU 3JICKTPUIECKOTO ITOJIS Yepe3 MPOU3BOIIFHYIO MTOBEPXHOCTH, OMHMPAIONIYIOCS HA 3TOT KOHTYP

[ToTOK BEKTOpa HAMPSDKEHHOCTH DICKTPUYECKOTO IO Yepe3 MPOM3BOJBHYIO 3aMKHYTYIO T[MOBEPXHOCTh paBeH
anreOpanyecKoil CyMMe 3aps0B BHYTPH 3TOW MIOBEPXHOCTH, JICICHHON Ha 3JEKTPHUYECKYO TOCTOSHHYTO

4. Cdopmynupyiite mepoe npasmwio Kupxroda

Anrebpandeckasi CyMMa TOKOB B JIFOOOM KOHTYpE IIETIH paBHA HYJITIO

AureOpandeckasi CyMMa TOKOB B JIFOOOM y3Jie LIeTTH paBHa HYJIIO

Anrebpamdeckas cymma J/1C B KaXIOM KOHTYpE paBHA HYITIO

Anrebparmdeckas cymma JJIC B KaXIOM KOHType paBHA aireOpamdecKod CyMMe INPOW3BEICHHN CHJIBI TOKa Ha
COIIPOTHBIICHHE BCEX YYaCTKOB KOHTYpa

Aurebpanueckasi CyMMa IaJICHUH HAIPsDKEHUH Ha BCeX Y4aCTKOB KOHTYPa paBHA HYIIIO

5. BexTopoM MarHUTHOM MHIYKLUU Ha3bIBAETCS

BEKTOpHas (U3MUECKasi BEIWYMHA, MOIYJIh KOTOPOW paBeH OTHOIICHHI0 MAaKCHUMAalbHON CHIIBL, JEHCTBYIOIIEH CO
CTOPOHBI MATHUTHOTO MOJISI HA OTPE30K NMPOBOJHUKA C TOKOM, K CHJIC TOKA B IIPOBOJHUKE

BCKTOpHasA (1)I/I3I/I'-IeCKa${ BCJIMUMHA, MOIAYJIb KOTOpOﬁ PaBC€H OTHOMICHUIO MaKCUMAJIBHOI'O MEXAaHUYCCKOI0O MOMECHTA CHUJI,
JEHCTBYIOINX HAa PaMKy C TOKOM, ITOMEIIEHHYIO B OJHOPOJHOE MOJe, K MPOU3BEICHHUIO CHJIBI TOKa B paMKe Ha ee
TUIOIAAb

BEKTOpHAas (pu3nyecKasi BeJIMYNHA, MOJYJIb KOTOPOW paBeH OTHOIICHHIO MUHMMAIILHOTO MEXaHHYECKOrO MOMEHTa CHII,
JICHCTBYIOIUX HAa PaMKy C TOKOM, MOMEIIEHHYIO B OJHOPOAHOE MOJe, K MPOU3BEICHHUIO CHJIBI TOKA B paMKe Ha ee
IJI0Iaab

BEKTOpHas (pu3HdecKasi BeJIMYNHA, MOJYJIb KOTOPOH paBeH OTHOIICHHIO MUHMMAIIBHOTO MEXaHHYECKOTO MOMEHTa CHII,
JEUCTBYIOIINX HA PaMKy C TOKOM, IIOMEIICHHYIO B OJZHOPOZHOE II0JIE, K NMPOM3BEICHUIO CHJIBI TOKa B paMKe Ha ee
TIEpUMETP

BEKTOpHas (pr3myeckasi BeIHMINHA, MOYIh KOTOPOH paBeH cuile, AeHCTBYIONICH Ha €MHIYHBIHN ITOJIOKUTEIBHBIHN 3apsi,
HaXOJSIIIHUICSA B MATHUTHOM I10JIE

6. SIBieHME cCaMOWHAYKIUH COCTOWT B:

BO3HHKHOBeHUH OJIC WHAYKIMH B TPOBOJSAIIEM 3aMKHYTOM KOHTYpE IpH HM3MEHEHHH MAarHUTHOTO IOTOKa depes
MIPOU3BOJIEHYIO MTOBEPXHOCTH, ONMPAIOIIYIOCS HA JaHHBIH KOHTYP

BO3HHKHOBeHNH JJIC MHAYKIMH B MPOBOJSIIEM 3aMKHYTOM KOHTYPE NPH H3MEHEHHH TOKA, MPOTEKAIOMIEro depes
JTaHHBIN KOHTYD

Bo3HHKHOBeHNHU DJIC MHAYKIIMK B TPOBOSINEM KOHTYPE MPH 3aMbIKAHUH WIIN Pa3MbIKAHUU JAHHOTO KOHTYpa
BO3HMKHOBEHHUH TOKA B MPOBOJIAIIEM 3aMKHYTOM KOHTYpE NMPU U3MEHEHUH MarHUTHOTO MTOTOKA Yepe3 JaHHBIA KOHTYP
BO3HHUKHOBEHUHU TOKa B MPOBOJSIIEM 3aMKHYTOM KOHTYpE MPH M3MEHEHHH MarHUTHOTO MOTOKAa 4Yepe3 MPOU3BOJILHYIO
MOBEPXHOCTh, ONMUPAIOIIYIOCS Ha JAHHBIN KOHTYD

7. OddexTuBHOE 3HAYCHHE CUIIBI IEPEMEHHOT0 TOKa OIIPEeIAeTC KaK
BEJIMYMHA TAaKOT'O MOCTOSIHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY MEpUOJy HEPEMEHHOr0 TOKa, MPOU3BEAET
TaKyIo Jke paboTy, YTO M pacCMaTPHBAEMBbIil IEPEMEHHBIH TOK;




BCJIMYMHA TAKOI'0 IOCTOSIHHOI'O TOKaA, KOTOpLIﬁ IMEPEHOCUTDL Y€PE3 MONCPEYHOC CCUCHUEC IMTPOBOAHUKA TaKOM ke 3apsna,
KaK 1 HCpeMeHHBIfI TOK;

C) BeJIMYMHA TOH YacTH NMEPEeMEHHOTO TOKa B LIETH, SHEPTUS KOTOPOH MEPEXOANT B TEIUIO, BRIAEISIEMOE B LIETIH;
d) BenmMuMHA aMIIMTY[BI IEPEMEHHOTO TOKA;
€) BeIMYMHA aMIUIUTY]Ibl HIEPEMEHHOTO TOKa, yMHOKEHHAs Ha\2.
8. Uro Takoe BOIHOBAs MOBEPXHOCTH?
a) IloBepxHOCTH B IPOCTPAHCTBE, 10 KOTOPOIl 0IIUIa BOJIHA B JAHHBIH MOMEHT BPEMEHHU
b) T'eomerpuueckoe MECTO TOYEK, UCIIBITHIBAIONIMX BO3MYIIEHHE B OIMHAKOBOH (aze
¢) Teomerpuueckoe MeCTO TOYEK, BO3MYIIEHUS! KOTOPBIX MaKCUMAaJIbHBI
d) TIlorpannuHas MOBEPXHOCTH, OTAEISIONIAs BO3MYILIEHHYIO CPely OT HEBO3MYIIIEHHON Cpeibl
e) [Ilnockocts, mepneHMKYIISIpHAs HAPABJICHUIO PAcIIPOCTPAHEHHUS BOJIHBI
9. CdopmynupyiiTe 3aKOH IPSMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETOBBIX JIy4yei
a) CaeT MeXIy JIIOOBIMHU IBYMSI TOYKAMH PACIIPOCTPAHSIETCS 110 MPSMOH JIMHUH, COSTUHSIONINN TOUYKU
b) B nr00BIX cpesax CBETOBOM JIyd MPEACTaBISIET COO0H MPSIMYIO JIMHHIO
c) CaeroBas BOJIHA BCET/1a paclpoCTPAHSIETCs 110 NPSMOM JIMHUH
d) B ogHOpOHBIX cpenax cBETOBOH JIyd SBISAETCS NPSMOI TMHUCH
e) B omTHueckn mpo3padHBIX cpemax CBETOBOH Jyd BCET/A SIBISETCS MPIMON JTMHNCH
10. Yro HazpIBaeTcs aupakiueil CBETOBBIX BOJH?
a) Bce aBnenus, cBsI3aHHBIC ¢ OTHOAHNUEM CBETOBBIMH JIy9aMH JTFOOBIX IPETATCTBUI
b) Pa3znokxeHne cBETOBBIX BOJIH B CIIEKTP
¢) CoOBOKYIHOCTb SIBJICHH, KOTOPBIE 00YCIOBIEHBI BOJIHOBOM IMIPHUPOJIOH CBETa M HAOIIOIAI0TCS TPU €T0 PacCpOCTpaHEHUH
B Cpeax C Pe3KO BBIPAKEHHBIMU ONTHYECKIMH HEOAHOPOIHOCTIMHU
d) CoBOKyNHOCTb SIBIICHHH, KOTOPBIE 00YCIIOBIICHBI 3aBUCUMOCTBIO ITOKa3aTellsl TPEIOMIICHHUS OT YaCTOThI CBETOBOW BOJIHBI
e) HanoxeHne KorepeHTHBIX BOJH APYT Ha Apyra
11. Yxaxute HanOosee mpaBUIbHYIO GopMynnpoBKy 3akoHa Maitoca
a) VIHTEHCHBHOCTP €CTECTBEHHOTO CBETa, MpOIIEANIEro dYepe3 MOIIPH3aTOp, INPH OTCYTCTBHH IIOTJIONICHUSI CBETa
BEILIECTBOM IIOJIIPHU3aTOPa YMEHBIIACTCS B 1Ba pasa
b) HHTEeHCHBHOCTH MONAPU30BAHHOTO CBETA, IPOLIEIIIETO YEepe3 aHaIM3aTOp, NPSAMO MPOMOPIHMOHAIBHO KBaapary
KOCHHYCa yTJIa MEeX/y pa3pelIeHHBIMY HAIIPABJICHUSAMH MTOJSIPU3aTOpa U aHAIN3aTopa
c) VIHTEeHCHBHOCTD MOJSIPU30BAHHOTO CBETA, MPOILIECIIIETO YEpPE3 aHAIM3aTOpP, Pa3pelIeHHOE HAIPaBIEHHE KOTOPOTO
HEPIEHANKYJSIPHO BEKTOPY JIyda, paBHA HYJIO
d) VHTEHCHBHOCTH €CTECTBEHHOIO CBETa, MPOUICINIET0 Yepe3 ONTHYECKYI0 CHCTEMY MOJSIpH3aTOp-aHaIM3aTop, BCEraa
MEHbIIIE HHTEHCHBHOCTH CBETA, NMAAlOLIET0 Ha MOIIpU3aTOp
e) VIHTeHCHBHOCTb ECTECTBEHHOTO CBE€Ta, NPOIIEALIEr0 dYepe3 MOoJIApU3aTop, NPH OTCYTCTBUU TOIJIOIIEHUS CBeTa
BEIIIECTBOM HE U3MEHSETCA
12. CrnexrpayibHas U3JTydaTesnbHas ClIOCOOHOCTD Tela 3TO
a) DHEeprus, u3llydaeMas eAMHHULCH MOBEPXHOCTH Tella 33 €IUHUIYY BPEMEHH B €IMHUYHOM HHTEPBAJIC JUIMH BOJH
b) sHeprus, uzmydaeMasi BCeM HarpeThIM TEJIOM Tela 3a SAWHHILY BPEMEHH B €AMHUYHOM WHTEPBAJIE AJIHH BOJIH
C) TMOJHAS YHEPTHs, U3IydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaJIbHOM ANANa30He JUIMH BOJIH 33 €AMHUILY BPEMEHU
d) osHeprus, u3mydyaeMmasi eAMHHULICH TOBEPXHOCTH TElNa 33 €IUHMILY BPEMEHHU BO BCEM MHTEPBAIIE UTHH BOJIH
€) DJHEeprus, u3llydaeMas eANHHIIEH MOBEPXHOCTH TEla 32 €IUHUILY BPEMEHH B ONITHYECKOM AMAIa30HE ATHH BOJIH
13. Kakoe u3 npuBEeIEHHBIX YTBEPKACHUN SBISETCS BEPHBIM B Teopun bopa?
a) PaspemeHHbIMH OpOMTaMH IS SIEKTPOHOB SBISIFOTCS TAaKHE, A KOTOPBIX MOMEHT HMITYJIbCa 3JIEKTPOHOB KpaTeH
LIEJIOMY YHCITy BEIUYNH
b) DOueprus snekTpoHa Ha OpOUTE U ee PaguyC MOTYT OBITH IPOU3BOIBHBIMH
¢) Paamyc opOHUTHI BNIEKTPOHA C TeUEHHEM BPEMEHH YBEINYHNBACTCS
d) Ilpu nBUXEHHMH 3JIEKTPOHOB IO OPOUTE IPOUCXOUT HENPEPHIBHON M3ITyYEHUE DHEPIHU
e) Paanyc opOUTHI NIEKTPOHA C TeUEHHEM BPEMEHH YMEHbIIAETCS
14. Yto BRIpa)kaloT COOTHOIICHUS HEOMNPeAEIEHHOCTEN B KBAHTOBOM MeXaHUKe?
a) CoOTHOLIEHUS MEXy U3MEPEHHBIMU TOUYHBIMH 3HAUCHUSIMH KOOPAMHATHI M HMITYJIEC MUKPOYACTHUIIBI
b) OrcyTcTBHE OrpaHUYEHHH AJIs1 OTHOBPEMEHHOTO M3MEPEHHS KOOPAWHATHI U UMITYJIbCa MUKPOYaCTHIIBI
¢) Kopnyckymnsipable cBoiicTBa BemecTBa
d) BomHOBBIE CBOMCTBA MUKPOYACTHIL
e) CoOOTHOWEHNS MEXIY CPEIHHMH KBaJpaTHUECKUMH OTKIOHEHHSMH TPH OJXHOBPEMEHHOM HM3MEPEHHH KOOPAWHATHI U
HMITYJIECA JaCTHIIBI
OIIK-3.3. IIpumenser OOyJatonmiics 3HaeT:
€CTECTBEHHOHAYYHbIE METO/IbI METO/bl TEOPETUUECKOTO U 3KCIIEPUMEHTAIBHOTO HMCCIEN0BAHUS (PU3UIECKUX OOBEKTOB,
TEOPETUYECKOTO U MIPOLIECCOB U SIBJICHUI, METOJUKY IMPOBEICHUsI U 00pabOTKU Pe3ysbTaToB (hHU3MYECKOTO
SKCIEPUMEHTAIBHOTO SKCIEpUMEHTa

HCCIIeTOBaHUSI 0OBEKTOB,
MPOIIECCOB, SBJICHUMN; IPOBOIUT
SKCIICPUMCHTHI 10 33JTaHHOM




METOAMKE U aHAIU3UPYET
pe3yJIbTaThl

2.1.3. IIpuMepsl TeCTOBBIX 3aaHui. 1 cemecTp

1. MrHOBeHﬂoe YCKOE)eHI/Ie MaTepI/IaJ'IBHOI/I TO‘IKI/I onpe;:[en;{eTca (fpopMynon
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2. Kakas ¢opmyra BeipakaeT paboTy NpH JBMKCHHUM MATEPHAILHON TOYKH IO MPOU3BOIBHON TPACKTOPHH U3 MOJIOKEHHUS | B
oJioxkeuue 2?7
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3. MOMEHT HHEPITHH TPOU3BOJILHOTO TeJla OTHOCHTEIBHO HEMOIBI)KHOM OCH BPAICHUS ompeaesseTcs GopMyon

N N
D J=>"mr 2) J=mr® 3)J=mr 4) j=J, +ma> 5)J = mz’
i=1 "

4. VkaxkuTe GOpMyITy IJIs MOMEHTA HHEPIIHU TOHKOTO OJHOPOTHOTO CTEPKHSA MACCHl; U JUIMHEL | OTHOCUTEIHHO
HEMOJIBYKHOM OCH BpallleHUsI, TPOXOJIAIIEH uepe3 cepeuHy CTePHKHSI.
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5. Vxkaxute hopmymny s KI1J] TermnoBoit MammHbI
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6. Ykaxute hopMyiy A pacrupenenenus boabimana.

Exun+U V U
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2.1.4. IIpuMepsbI TeCTOBBIX 3a1aHMii. 2ceMecTp

1. Beibepure dopmyny A HAIpsSHKEHHOCTH IEKTPUYECKOTO IIOJISA, CO3AaBAEMOT0 PAaBHOMEPHO 3apsHKEHHOU IIOCKOCTBIO B
BaKyyMe.
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2. 3axoH buo - Capapa — Jlamaca umeer BUA
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3. Kaxkas u3 popMyJI MPaBUILHO OTPAXKAET CBSI3b MEKIY HAMIPSXKEHHOCTHIO DJIEKTPHUECKOTO MOJIS ¥ MOTEHIIHATIOM DJIEKTPHYECKOTO
noJjs?
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4. 3a1<0H AMnelaa B 06meM BUJIC UMEET BUJL
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5. Kakoe u3 mepednciieHHBIX YpPaBHEHUH BXOJUT B CUCTEMY z/paBHeHm‘/'I Maxcsemnna?
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o= | K , To (hopMyJia JuId 3aTyXaroluX KojeOaHWi B CHJIBI TOKa B KOJe0aTeJbHOM KOHTYpe

1
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6. Ecmn o, =

HUMECT BUJ
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4) 1=1,cos(wt+a) 5)1=1,cos(wr)
7. Ilepuon 3aTyxa}0LuHx Kose6aHuil B KojebaTeTbHOM KOHTYpe paBeH
1 1
1 R Y 2 R )2 N
1) T=2 2) T=2n—~— 3 —+—4 5) 704 L R
) /{LC 4L2J ) LC 4sz )T j =27 7¢ 4sz )T 2”[Lc+4yj

8. VIHTEHCHBHOCTb NpPH HANOXKEHHH IBYX Kocepenmuwvix BOTH paBHa (O pasHocTh (as; [, [, WHTEHCHBHOCTH BOJH B

OTAEIBHOCTH, [, # [,):

Di=1,+1, 2)I=L+L+2[11,c0s8 3) I=yI}+1>+21,1,cos5 4) I =[I? + 1> =211, cos5  5) [ =4I} +1I

9. Ha nu¢pakunoHHy0 peleTky ¢ NeproJoM d IamaeT CBET ONpeNeNIeHHOM AIMHBI BONHBL Kakol M3 GopMys cOOTBETCTBYET
MaKCHUMYyM IIepBOTO Hopsiaka?

. A
1) Sln(p=g 2) sin¢:§—j3) sin¢:%4) sin(o:%S) singo:%

1., 1
10. Ecaun “min p ~ max - MPHUMAaJIbHAS U MAKCUMaJIbHAsS HHTCHCUBHOCTH YaCTHYHO TIOJISIPU30BAHHOI'O CBETA, IIPOITYCKAEMOTO

aHaJIM3aTOPOM, TO CTENEHb MOJSIPU3ALUK CBETa Olpeelsiercs 1o Gopmye

P_Imax+1min P_Imax_lmin P_Imax_lmin P_ Imin P_Imin
1) ]max - ]min 2) Imax + [min 3) max 4) [max + Imin 5) Imax

11. Ipy mafieHUK CBETOBOTO JIy4a, PACIPOCTPAHSIIOIIErOCs B IIEPBOI CPEIE HA TPAHUILLy pa3/ena NePBOM U BTOPOii CPebl ¢
MOKa3aTeIAMH IPETIOMIICHUS. B U 1, , 1, > 1, YTOJ MOJIHOTO BHYTPEHHETO OTPAXKEHHUS o YAOBICTBOPSET YCIOBHIO
. n . n n n n
1) sina=-—Lt 2)sina=-2 3) tga=—"L 4) tga=-2 5)cosa=—-
n, n n, n, n,

2.2 TunoBble 3a]aHus ISl OLEHKH YMeHHMI B KauyecTBe 00Pa30BaTe/IbHOIO pe3y/abTaTa

[IpoBepsieMblii 00pa3oBaTENbHBIN pPe3yIbTAT:

Kon n HanmeHoBaHue OO0pa3oBaTebHbINH PE3YIBTAT
WHAUKATOPA TOCTIKEHUS
KOMITETEHITUH

OIIK-3.2. Hcnomns3yet OOydJaroHiics yMeeT:

OCHOBHBIC ITOHSATHUS U 3aKOHBI HCIOJB30BaTh OCHOBHBIC IMOHATHS U 3aKOHBI (DM3UKU JIJIS PEIICHUS TPEAMETHO-TPO(UIBHBIX
€CTECTBECHHBIX HAYK JJIS 3amad

pelIeHus PeIMETHO-
npoHIIbHBIX 33134

2.2.1 lIpumepsl 3apau. 1 cemecTp

1. MoTonuKIKCT 3a TepBbIe 5 MUH Ipoexan 3 KM, 3a mocieAyromme § MuH — 9,6 KM U 3a mocienHue 6 MUH — 5,4 KM.
Omnpenenuts CKOPOCTh IBMKEHUSI MOTOLIMKIINCTA HA K&KIOM M3 TPEX YYacTKOB IIyTH; CPEAHIOI0 CKOPOCTh 3a BCE BPEMs
JBHKECHUS.

2. Jla moe3za MAYT HABCTpPEdy APYT IPYry CO CKOPOCTSIMU Vi = 36 KM/4 M v, = 54 km/u. [Taccaxxup B mepBoM moesze
3aMedaeT, YTO BTOPO 1Moe3 MPOXOoaAUT MUMO HEro B TeueHue BpeMeHu t = 6 ¢. Kakosa myinHa BTOporo noesna?

3. Touka IBHXETCS 110 OKPYKHOCTH paanycoM 20 M C HOCTOSIHHBIM TaHIeHIIMAIbHBIM yCKOpeHueM 5 m/c?. Uepes kakoe
BpeMsi ITOocTIe Havyasla JBIKCHUS] HOPMAJIbHOE YCKOPEHUE TOUYKH Oy/IeT paBHO TaHT€HIIMAIEHOMY ?

4. Ha HakIOHHOW IJIOCKOCTH JIMHOW 13 M M BBICOTOH 5 M nexur rpy3 maccoit 26 kr. Koaddunuent tpenns pasen 0,5.
Kakyro cuity Halo NpHIOXKUTH K TPY3y BAOJbL 3TOH IUIOCKOCTH, 4TOOBI BTamuTh rpy3? UToOBI CTAIUTh TPY3 € ITOH
I0cKoCTU?

5. Toe3nx maccoit 500 T gBIKETCS paBHO3aMEMIICHHO IIPH TOPMOXKEHHH, TIPH 3TOM €r0 CKOPOCTh YMEHbBITIAaeTcsl B TeueHue |
MuH oT 40 1o 28 km/4. Haiitu ciry TopMOXeHUSI.

6. Teno CKOJB3WT MO HAKIOHHOM TUIOCKOCTH COCTABIISIONICH ¢ ropusonTom yron 459, Tlpoiiast paccrosiaue 36,4 cm Teno
npuodpeTeT ckopocTh 2 M/c. Yemy paBeH KO3 QUIIMEHT TpeHHs Tena O TIOCKOCTh?

7. Opyaue, *KECTKO 3aKPEIUIEHHOE Ha JKeNe3HOJOPOXKHOM ruiaTdopme, MPOU3BOJUT BBHICTPEN BIOJb IOJIOTHA KEJIE3HOU
Joporu moJ yriioM oL = 30° k THHUYU ropr3oHTa. ONpeaenuTh CKOPOCTh U, 0TKaTa MIaTGopMbl, €CITU CHAPS BBIJIETAET CO
CKOpoCThIO Uy = 480 M/c. Macca miathopMBl ¢ OpyAMEM M CHapsaaMu m, = 18 T, macca cHapsina my = 60 kr.
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11.

10.

11.

12.

13.

14.

[lap maccoii m; = 3 Kr JBHIKETCSI CO CKOPOCTBIO Vi = 2 M/C M CTAJIKUBAETCS C HOKOSILIIMMCS IIapOM Maccoil m, = 5 Kr.
Kakas pabora Oynmer coBepuieHa npu aedopManuu mapoB? VYpaap cuutaTh aOCONIOTHO HEYHNPYTHM, MPSMBIM,
LEHTPAJIbHBIM.

CreprxeHb BpalaeTcs BOKPYT OCH, IPOXOJSILEH Yepe3 ero CepeiiHy, COTIIaCHO ypaBHeHHIo ¢ = At+Bt3, rme A =2 pan/c,
B = 0,2 pan/c®. OnpenennuTs Bpamaromni MOMEHT M, IeHCTBYIOIINI HA CTEPXKEHb Uepe3 BpeMs t = 2 ¢ Tocie Havaia
BpAIL[EHHs, CIIH MOMEHT HHepuun cTepxHst J = 0,048 kr-m2.

Ha kpato miaThopmbl B Brie AUCKA, BPAIIAIOMIEHCS [0 HHEPLHN BOKPYT BEPTUKAIBHOM OCH C 4acTOTOM n; = 8 MuH !,
CTOUT 4enoBek Maccoit m; = 70 kr. Korya denoBek nepemien B IEHTp IUIaTGOPMBI, OHA CTajla BpamaThes ¢ YaCTOTOH n, =
10 mua . Onpenenuth Maccy m;, miathopMel. MOMEHT HHEPIUH YETOBEKa PACCUUTHIBATE KaK IJISI MATCPUATBHOM TOUKH.
Touka coBepIIacT rapMOHHUYECKUE Kolebanus X = A sinot, tae A = 5 cM, ® = 2 ¢''. B MOMeHT BpeMeHH, KOTr/ia ToukKa
oOmanana moreHImanbHOM >Heprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpamatomias cmwia B 5 MH. Haiitu 3ToT MOMeHT
BpPEMEHH.

2.2.2 IIpumepsbl 3a1a4. 2 ceMmecTp

[Liomiaak IIACTUHBI CIKOSHOTO KOHIeHcaTopa 36 cM2, ToNIUHA ¢i1ost audsekTpuka 0,14 cM. BeiuucIuTh eMKOCTb, 3apsiy
Y 3HEPTHUIO KOHACHCATOPA, €CIIM Pa3HOCTh MOTEHINaIoB Ha ero o0kiankax 300 B, €. = 2,1.

JlBa 0IMHAKOBO 3apsyKEHHBIX MIAPUKA MOJBEIICHbl B OJHOW TOYKE HA HUTAX OJMHAKOBOW aiuHbL. Ilpu 3TOM HUTH
pazonutuck Ha yrou o. [llapuku morpyxaroT B Macio. KakoBa IIIOTHOCTE P Macia, €CJId yrojl pacX0oXKJICHUS HUTEH MpH
MOTPYXXEHUH B MAacio ocraeTcsi Hem3MeHHbIM? TIIOTHOCTS MaTepuana mapukoB p = 7,5-10% kr/m?, guamektprdeckas

NPOHULIAEMOCTb Macia € = 2,2.

Uetblpe mamIibl, pacCUnTaHHBIC Ha HampspkeHne 3 B u cumy Toka 0,3 A, HaJo MOAKIIOYHTE ITApaJUIeTbHO U IHUTATh OT
WCTOYHMKA HanpsokeHus 5,4 B. Pe3ncTop kakoro conpoTHBICHUS HAI0 BKIIOYUTH ITOCIIE0BATEIBHO JaMIam?
Awmnepmetp umeet compotusiene 0,02 Om. Ero mkana paccunrtana Ha 1,2 A. IlIyHT Kakoro CONpOTHBICHHS HAIO
MIOCTaBUTH K aMIIEpPMETPY, YTOOBI MOXKHO OBITO U3MEPATh TOKU CHIION 10 6 A?

OpHoponHOE MarHUTHOE Tone ¢ uHAyknuer 200 MTn gelicTByeT Ha MOMEUICHHBIH B HEro MPOBOIHUK JUTHHOH 50 cM ¢
cuioit 0,7 MH. Onpenenurte cuity Toka B IPOBOJHHUKE, €CJIM YTOJ MEXIy HallpaBJICHUEM TOKA M MHIYKLHEH MarHUTHOTO
nouist paBeH 459,

KBanpatHas pamka mnoMelieHa B OJHOPOJHOE MarHuTHoe mnosie. Hopmane K MNJIOCKOCTH paMKH COCTaBISIET C
HampasiieHneM MarHuTHOro 1oist yron 600, Cropona pamku 19 cm. Omnpesenure HHIYKIHIO MarHUTHOTO IO, €CIIH
H3BECTHO, 4TO cpenHee 3HadeHne OJIC MHAYKIMHU, BOSHUKAIOUIEH B paMKe MpH BbIKIoueHHH nois B Teuenue 0,01 c,
paBHo 50 MB.

MarHuTHBIH TIOTOK, TPOHU3BIBAIOIINN 3aMKHYTHI IPOBOJIOYHBIA KOHTYp ¢ compoTtuBieHueMm 0,5 OwM, paBHOMEpPHO
yBemmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsin mpormren 3a 3To BpeMs depe3 IOTepedHOe CeUeHUe MPOBOAHUKA IIPH
paBHOMEpHOM U3MEHEHNH 1oToka. Cuina Toka, 9/]C — mOCTOSHHBL

Katymika ¢ skele3HbIM CepIAeTHUKOM ceueHrneM 20 cM? nMeeT HHIYKTHBHOCTS 2+ 102 T'a. KakoBa 10/KHA OBITE CHJTa TOKA,
9TOOBI HHAYKIMS 1MOJIs B cepaeunuke 6puta 103 Tor, umcno BuTkoB pasao 1000?

Paccrosnue L ot meneii 1o sxpana B onsite FOHra paBHo 1 M. OnpenennTs paccTOsIHUE MEKY IIENISIMHE, €CIIN Ha OTPE3Ke
iuHol 1 = 1 cM ykinanpiBaercss N = 10 TeMHBIX MHTEPPEPEHMOHHBIX MOJI0C. J[iHa BoHbL A = 0,7 MKM.

Ha nnenky u3 raunepuHa tonmuaoH 0,3 MM magaet Oenblid cBet. Kaknm OyneT Ka3aThCs IBET IUNICHKH B OTPaKCHHOM
CBeTe, CITM YToJI MaieHus mydeit 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh AU(PPaKIIMOHHAS peleTKa ITUPUHOMI 2 CM M TIEPHOIOM 5 MKM B 0011aCTH
KpacHbIxX j1y4eit (A = 0,7 MKM) B ClIEKTpe BTOPOTO mopsaka?

EcrecTBeHHBI CBET MajaeT Ha MOBEPXHOCTh IUAJIEKTPUKA IMOJ YIJIOM TONHOM mnomsapm3anud. Ko3ddumument
npomyckanus cBeta paseH 0,915. Haiitu creneHs moaspu3aniy NpeOMICHHOTO JTyda.

EctecTBeHHBIN CBET MIPOXOAUT Yepe3 JBa MOISIPU3aTOPa, Yroil MEXY INIaBHBIMHU INIOCKOCTSAMH KOTOPBIX paBeH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS HHTEHCHUBHOCTb CBETa IIOCHE MPOXOKACHHA 3TOoW cuctembl? CyHTaTh, YTO KaXJIbIH
HoJsipu3aTop oTpaxaet u norsomaet 10% mnagaromero Ha HUX CBeTa.

Karon BakyymHoro ¢ortosiemenrta ocemiaercst cBeToM ¢ JuuHOW BonHBI 0,405 MxM. D0TOTOK mpekpamiaercst npu
3aJiep>KUBarolel pa3HoCTH noteHmanos 1,2 B. Haiitu paboTy BbIXxoaa 3J€KTPOHOB M3 KaTOAA.

OIIK-3.3. [pumensier | OOygaromuiics ymeer:

€CTECTBEHHOHAYYHbIE  METOABI | IPUMEHSITh METOABI TEOPETHYECKOTO M IKCHEPHMEHTAIBHOTO HCCIENOBaHUA (U3MIECKUX
TEOPETHIECKOTO 1 | 0OBEKTOB, NMPOIIECCOB M SIBICHHWH, MPOBOAUTH (PHU3UUECKHE SKCIIEPUMEHTHl M0 3aJaHHON
9KCIIEPUMEHTAIBHOTO METOJIUKE U 00pabaTeIBaTh UX PE3yIbTATHI

HCCIICTOBAaHUS 00BEKTOB,
IIPOLIECCOB, SIBJICHUH; MPOBOJIUT
SKCHEPUMEHThl MO  3aJaHHOU
METOJINKE u aHaJU3HpyeT
pe3yabTaThl

2.2.3I1Ipumepsl TecTOBLIX3aJaHu. 1 cemecTp

1. Tlemexon mporien MOJOBHHY OKPYKHOCTH paauycoM 1,5 km 3a 0,5 gaca. IIpu 3TOM MOIyNb CpeIHEro BEKTOpa
CKOPOCTH IIEHIEX0/1a paBeH
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3,0 km/u
4,0 xm/4
5,0 km/4
6,0 xM/g
7,0 xM/g

2. HeOonpmoe Teno (MaTepHaIbHYIO TOUYKY) OPOCHIIN IO yTIIOM 30 TOPHU30HTY C HAa4aJbHON CKOpOCThIO 20 M/C
Yepes Kakoe BpeMsi Tel0 JOCTHTHET Boicuiei Toukn? [puuste g=10 m/c?

0,1c

0,2c¢c

0,5¢

lc

2¢

3. Ilpu BKIIOUEHHH 3JIEKTPOIBHUraTeNs €ro poTOp HAUYMHAET BPAllaThCsi PaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM

20 06/c > . CKoNbKO 000pOTOB cliesacT poTop uepe3 | CeKyHIy MOoCie BKIOYCHHUS IBUTATENIS?
10
15
20
25
30

4. Tlagas ¢ BBICOTBI 1 M, Tpy3 Maccoil 1 Kr MOXKeT CiKaTh IPYKKUHY KECTKOCThIO 2 +10° H/M Ha BenuuuHy, paBHYIO
0,1 c™m

0,2 cm

2 cMm

Icm

0,5 cm

5. Tenexka mMaccoil 15 Kr ABIKETCS IO BOTHYTOMY MOCTY cO CKopocThio 10 m/c. B HIKHEH TOUKe cuila HOPMaIbHOTO
JaBJICHUA TCJICKKHU HAa MOCT BJIBOC IIPEBOCXOAUT CHUITY TSAXKECTH. HpI/I OTOM paJinyC KpUBU3HbBI MOCTa PaBCH

10m

I5™m

20 M

25™

30 m

6. Myxa maccoii 0,5 T, meTsmas co CKOpOCThIO 2 M/c, IMOTagacT B MOABCIICHHBIH JIUITKAN JUCT OyMarn maccoi 1,5 T.
Cpasy mocie CTOIKHOBEHHUS CKOPOCTh ABIDKEHHS JIFCTA C MPIIIHIIIICH K HEMY MyXO0il COCTaBIIsIeT

2 m/c

1 m/c

0,5 m/c

0,2 M/c

0,1m/c

7. Hebonbmioe Teno (MaTepHaabHYIO TOYKY) MAacCOi 2 KI, HAXOJAIIYIOCS Ha HEKOTOPOW BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM M UMEIOUIYI0 TMOTEHIMAIBHYIO dHepruto paBHyto 400 [k, OTIyCTHIIM, TaK YTO Yepe3 HEKOTOPOE BpeMs OHO
ynano Ha 3emiro. Yemy paBHa CKOPOCTh 3TOrO Tejla B MOMEHT NajeHust Ha 3eminto? CONMpOTUBICHHEM BO3yXa
npeHeopeys.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opuopoansli muck pamuyca 0,1 M, kaTsmuiics 0e3 NPOCKalIb3BIBAaHUS IO TOPH3OHTAJIBHONH ITOBEPXHOCTH CO
CKOPOCTHIO 5 M/C, TIoTIaiast Ha HAKJIOHHBIN Y4aCcTOK, TOJHUMAETCS HA BBICOTY

2,5m

1 M

0,5m

0,4 ™M

0,2m

9. Haiigure uncro creneHei cBOOOABI MOJIEKYII HACANEHOTO Ta3a, €CIIH BCSI SHEPTHS €0 TEIUIOBOTO IBIKCHHUS
MIPUXOJUTCS Ha MOCTYTATENFHOE ABIKCHUE MOJIEKYIT

AN W




e) 7
10. B nmByX OJMHAKOBBIX OAJUIOHAX HAXOIHUTCSA KHCIOPOJ II0] OJMHAKOBBHIM JABICHHEM p M OJHOH M TOH JKe
temmeparypoit 7. Tlocne Toro, Kak ra3 u3 HepBOro GayIoHa IOJHOCTBIO [IEPEKAYald BO BTOPOi GAaUIOH M IIOCIe
5TOro MOBLICHJIN TEMIIEPATYPY B 1,5 pasa, JaBjeHHe BO BTOPOM OAIIOHE CTAJIO PABHBIM ...

a) p
b) 2p
c) 3p
d 4p
e) 6p

2.2.2 Ilpumeps! TeCTOBBIX3aJaHNI. 2 ceMecTp

KonebaTenbHbIlf KOHTYp ¢ MPEHEOPEXMMO MajbIM CONPOTHBICHHEM HMeEET 3IeKTpoeMKOCThC = 25 MK®, WHIYyKTHBHOCTH
L =0,01 I'n. MakcumanbsHas cuia Toka B koHType 0,1 A. MakcuManbHOe HalpsKEHUE Ha KaTyIIKe paBHO
a) 1B

b) 2B

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

Tpsivoit ipoBox mkHOM L = 40 cM JBUKETCS B OJJHOPOJIHOM MATHHTHOM IIOJIE CO CKOPOCTBIO V = 5 M/ C IepreHanKyIAPHO
JIMHUSAM HHIYKIHA. Pa3HOCTh MOTEHIIHATIOB MEX/Ty KOHIIaMH mpoBoga U = 0,6 B. Muaykuus B MarHUTHOTO TOJIS paBHA

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

e) 5Tn

Pe3oHaHcHas 4acToTa BeIHY K Aawomei rapmonnyeckoit 3/[C B konebarebHOM KOHTYPE, MPH KOTOPOil aMITIUTY/Ia CHIIBI TOKA
MakCHMaJbHa, PaBHA Wpe; = 200¢ UeMy paBHa MHIYKTHBHOCTH KATYIIKH B KOJE€OATEIHHOM KOHTYpE, €CIH E€MKOCTP
KOHJICHCATOpA PaBHA ¢ = 5 wxd

a) II'm
b) 2I'm
c¢) 3Im
d 5TH
e) 10l

IToTok BeKTOpa 3MCKTPUUCCKON HHAYKIHH (IJCKTPUICSCKOTO CMEIICHHS) uepe3 CHepUIECKYIO MOBEPXHOCTh, OXBATHIBAIOILYIO
TOYEUHBIC 3APAIBI ¢ = 2 uKn, 4, = 3 uK, q; =~ 2 uKn, paBen

i oK
a) 1 10 P
; o K
b) 2 10 P
; _g K
c) 3 10 P
i o K
d 7 10 P
0 K
e _
) ")

Temneparypa aOCOMOTHO YEPHOTO Tella yMEHBIINIACH B 2 pa3a. Kak M3MeHUIach ero sHepreTuieckas CBeTUMOCTb
a) YBemuuumiach B 16 pas

b) VYBemmuunacs B 2 paza

c) VYBemmumnach B 4 pasza

d) VYwmensmmmace B 2 paza

e) YwmeHsmmiacek B 16 pa3

Kpacnas rparuna Gporosddexra a1 HeKOTOporo Merasia papia A = 100HM. Onpenenure MUHUMAIBHOE 3HAYEHHUE SHEPTUH
¢oroHa, Be3bIBatoniero gporoaddexr. OTBeT NaTh B 3B.

a) 1,273B
b) 3,11-B
c) 5,353B
d) 9,21-B
e) 12,43-B

doron paccesiicda noa yriom O = 607 Ha NEPBOHAYAIIBHO TTOKOUBIIEMCS J3JICKTPOHC. OHpe,Z[CJ'II/ITI) Ha4YaJIbHYIO SHEPTrUio

(hoToHa, ecyu IUTHHA BOJHEI paccessHHOTO (POTOHA OKa3allach PaBHOM KOMITOHOBCKOH [utiHE BOIHEL. OTBET naTh B M3B.
a) 0,31 MsB




b) 0,61 MoB

c) 0,84 M>B
d) 1,02 M»3B
e) 2,25 M»sB

2.3 TunoBblie 3alaHUA 1JId OCHKH HABBIKOB B KAYECTBE oﬁpasonaTenbﬂoro pe3yJjbTara

Ko n HammenoBanne
HH}II/IKaTOpa JOCTUXCHUSA
KOMIICTCHIIUN

O06pa3oBaTenbHBINA PE3yIbTAT

OIIK-3.2. Mcrione3yeT OCHOBHEIE
NOHATUSA U 3aKOHBI CCTCCTBCHHBIX
HayK Ul pPEUIeHUs MpeIMETHO-
npouIbHBIX 3314

OOy4JarolHiics BIaCeT:
HaBbIKaMW TMPUMCEHCHUA OCHOBHBIX NOHATHUHA U 3aKOHOB KJIACCUYECKOH WU COBpeMeHHOﬁ
(bU3MKY 71T pEeNIeH s IPEAMETHO-PO(UITLHBIX 33124

2.3.1 Ilpumepsl 3aganuii. 1 cemectp

1. ITpn n3MepeHny AIMHBI Tena OBLIO MPOBEIECHO OHO M3MEPEHHE C IIOMOIIBI0 MIJUINMETPOBOH ydeHnYecKoi auHerku. [Tpn
3TOM OBUIH MOJTYyYCHO 3Ha4YeHHE [UTHHBI [ = 22,3 cM. UeMy paBHA HHCTPYMEHTANbHAS OTPELIHOCTD H3MEPEHUsI?
2. [Ipu u3MepeHuH AIMHBI Tea ObUIO IPOBEACHO OJJHO M3MEPEHHE C MOMOIIBIO IITAHTeHIIMPKYJIA, IIKaJIa HOHUYCa KOTOPOTO

umeer 10 nenenuit. Ilpu 3TOoM ObUIH MONyYeHO 3Ha4YeHue uHHBI 1 = 22,7 mMm. UeMy paBHa WHCTPYMEHTAIbHAs

MOTPEIITHOCTh U3MEPEHNUs?

Paguychel nByX IUIaHET OJAMHAKOBOM IJIOTHOCTH OTHOCSTCS KaK E—z = 3 . HaiiTi OTHOIICHHE YCKOPCHHUI CBOOOIHOTO

Ma/ICHUS U Ha IOBEPXHOCTHU 3TUX IUIAHET.

JlBa MareMaTHYeCKMX MasTHHKAa maccamMd m; = ©,1kru m, = ©,05Kr coBepHIAlOT rapMOHHUYECKUE KojeOaHus ¢
1

nepuogamu T4 = lcu T, = 2c. HaiiTi OTHOLICHHE UTMH UX HUTCH L

[lon mefictBuem momeHta cmisl 100 H-M, MaxoBWK, IpeAcTaBisIOMMA coOOH OTHOPOIHBIN nuCK Maccod 20 Kr u

panuycom 1 M, mproOpeTaeT yrioBoe yCKOpEeHHE paBHOE .

B nByx oanHaKoBBIX OaJUIOHAX HAXOIUTCS! KUCIOPOX Mo naBieHreM 3 at™ u 5 atM. CHauana 00a 0ayutoHa COeMHIIN

MeXay co0Oil M BBIPDOBHSUIM JaBJI€HHE B HHUX IIPU INOCTOSIHHOM Temmneparype 7, a 3aTeM TEMIIEpaTypy MeIIEHHO

YMEHBILIIH B 2 pa3a, o0llee 1aBjieHue B OaIIOHaX CTajl0 paBHBIM .

JlBa MpyXHHHBIX MasTHHKa Maccamu m; = ©,01krm m, = ©,02Kr coBepuIaAIOT TapMOHUYECKHE KOJIEOaHHs ¢

ki
ko
[Ipy>xuHHBIN € Maccoil m 1 )KECTKOCTBIO IIPYXHMHBI Kk coBepiraeT konedanus ¢ nepuonoM T . Uemy Oyzer paBeH nepro

nepuomamMu Ty = lcu T, = 2c. HaiiTu oTHOmIEHNE KOADDUIMCHTOB )KECTKOCTH HX NPYKUH

KoJIeOaHuUH, eCii MacCcy YMEHBIIHUTD B 4 pa3za?

2.3.2 TIpumepsl 3aJaHUii. 2 ceMecTp

Ha y4acTke HEOJHOPOHOI 1IeTH, Coteprkalel conpoTuBieHusi Ry = 3 OM, R, = 9 OMu ucrounuk ¢ DJICE = 6 B,

BHYTpEHHEE COIPOTHUBJIEHHE KOTOpOTo npeHeOpekuMo Majo, TeueT TOK I =1A
A Ry +8 Ry B
— 1+

I

[Tpu 3TOM pa3sHOCTH MOTEHIMAIOB MEXAY Toukamu A u B paBHa

Barapest 3amkHyTa Ha peoctart. [Ipn yBenuueHnN cOpOTHBIEHHS peocTara B 4 pasza HalpsHDKEHUE Ha HEM YBEIMUNBACTCS
¢ 2 B 1o 4 B. Ilpu atom D/1C Garapeu paBHa .
Toueunslit 3apsia g cO31a€T B OKPYIKAIOLIEM IPOCTPAHCTBE 3JIEKTPOCTATUYECKOE MTOJIE, MOYJIb HANPSKEHHOCTH KOTOPOTO

2B
3aBHCHUT OT PacCTOSHUS I'JI0 3apsija 1Mo 3akoHy E = 2y eMy paBHa pa3sHOCTb MOTCHIMANIOB o) = g MEHIY TOUKAMH

Ay BHaxoasmuMucs OT 3apsijia Ha pacCTOSHUAX Py = 1Mu rg = 2MCOOTBETCTBEHHO?

Ilo TOHKOMY MPOBOAY TCUCT TOK I I/IHZ[yKHI/IH MAardmMTHOrO IOJId B HEHTPC MOJYKOJIbIa panyCoM R paBHa




5. DOmnekTpoH 3apsaoM -€, obianas KMHETHYECKOH SHepruei, paBHOH Ey, IBMXKETCS 1O OKPY)KHOCTH B OJHOPOJHOM
MarHUTHOM M0JIe ¢ HHAYKIueH B. Paguyc okpy>KHOCTH IIpU 3TOM PaBEH /
6. KonebartenpHBIH KOHTYp HMeeT eMKOCTh 1| MK® u mHAyKTHBHOCTE 100 MKI'H. KakoMy yCIIOBHIO TOJDKHO YIOBICTBOPSTH
COIPOTHUBJICHHE KOHTYPA, YTOOBI B HEM MOTJIN IIPOUCXOIUTD 3aTyXaIOIIe TapMOHNYECKHE KOJIeOaHus?
7. Conenoun mmeod 1 = 1M, aumaMerp KOTOPOro Man 10 CpPaBHEHHMIO ¢ ero miumHoi, mMeer N = 1000 purkos.
HanpskeHHOCTh MarHUTHOTO TIOJIsl BHYTPH COJICHOU/IA, €CIIH 10 HeMy mpoxoauT Tok I = 2 A paBHa .
8. PaccrosHMe MEXIY COCEAHMMHM MAaKCUMYMaMHM MDY JUIMHE CBETOBOW BOJIHBI, paBHOi A, B ombiTe IOHra pasuo 0.1 M.
Yemy OyeT pABHO PACCTOSHUE MEXKY BTOPBIM U YETBEPTHIM MAKCUMYMOM TIPHU JJIUHE BOJHBI 2A?
9. B onbite IOHra paccrosiHue Mexay wensiMu 1 MM, paccTosiHEE OT HICTOUYHUKOB JI0 PKpaHa 3 M, IIMPHHA M0JIOC HA 3KpaHe
1,5 mm. Haiitu AsiuHy CBETOBOM BOJIHBL.
10. Yemy paBHa mocTostHHAs TA(PAKIIMOHHOMN pemeTky, eciii Ha | MM e€ mmuHb! copepkutcst 200 mTpuxos?
11. TemnepaTypa abcoIOTHO YEPHOTO TeTa yMEHBIIMIACE B 2 pa3a. Kak m3MeHHnIach ero sHepreTudeckas CBETAMOCTD?
12. Dueprus GoToHa, COOTBETCTBYIOLIAsl KPaCHOM rpanue Gpotodddekra, i Kaaus paBHa 7 , 2 107*°Ix. Omnpenenure
MaKCHMAaJIbHYI0 KHHETHYECKYIO SHEPIHIO (POTOIICKTPOHOB, €CIIM HA METAJUT MaJacT CBET, SHEPTHsI ()OTOHOB KOTOPOTO
pasna 10718 k.
OIIK-3.3. [pumensier | OOyvaromuiicst BiameeT:
€CTECTBEHHOHAyYHbIE ~ METOABI | HABBIKAMH MPUMEHEHHS METOJIOB TEOPETHUECKOTO M 3KCICPUMEHTAIBHOTO HCCIIEIOBAHHS
TEOPETHIECKOTO " | pu3ndyeckux OOBEKTOB, TPOIECCOB M SIBICHWH, HaBBIKAMU TIPOBENCHMS (Pru3mdecKux
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJaHHONH METOANKE M 00pabaThIBaTh UX PE3yIbTATHI

HCCIIEOBAHMS 00BEKTOB,
IIPOLIECCOB, SIBICHUM; MPOBOIUT
SKCHEPUMEHThl IO  3aJlaHHOMU
METOJINKE u aHATM3UPYET
pPE3yNbTATHI

2.3.3 [Ipumepsnl 3aganuii. 1 cemecTp

I1pu n3MepeHun JUTMHEL Tea ObUIN ONpeeNIeHbl CiTyyaiiHas morpemHocTb X, = 4MM u npubopHas HorpemHocTs A
Xpp = 3 MM. Uemy 1ipu 5TOM paBHa MOJyIIMPUHA JOBEPUTENLHOTO BEPOSTHOCTH MHTEPBANa?
[Ipn m3MepeHny nuaMeTpa mrapuka oo npoBeneHo 3 n3Mepenus. [Ipu aTom Obun mosydensl 3 3HadeHus [UIMHBL ~ d4
= 0,9%M,d, = 1,lMmud; = 1,0mm. Uemy npubiau3uTeNnbHO paBHA CPEIHSSA KBaAPATHYHAS OLINOKA U3MEPEHHN?
[Tpn n3MepeHnn JUIMHBI IpeAMETa OBIIO MPOBeIeHO S5 n3MepeHuit. I1py 3ToM ObUTH NOTy4YeHBI 3 3HAUCHHUS JUTHHBI 1,
= 8,1lmm, 1, = 8,0mm, 15 = 8,0 mm, 1, = 8,0mm u 15 = 7,9vm. Uemy npHOIH3UTETBHO PaBHA CPEIHSIS
KBaJIpaTHU4YHasl OMNOKa U3MEPEHHIA?
Bo ckoibko pa3 M3MEHHTCSl YCKOPEHHE CBOOOIHOTO MaJIeHUs], €CIIH YAAJIUTHCS OT NOBEPXHOCTH 3eMITH Ha pacCTOsSHHE,
paBHOe paauycy 3emin?
[lepnon MmaremMaTHueCcKOro MasiTHUKa Ha IMOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyzeT nepuoj 3Toro MasTHHKA, €CIn
€ro MOMECTUThH B JTU(T, KOTOPBIXA ABMKETCS BHU3 C yckopeHueM 0,84 g?
OnHoponHbIil muck Maccel M = 1xru pamumyca R = 1 MkaTuTcs MO TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTHIO
V = 1 M/cOe3 npockanb3biBaHus. HalinTe KAHETHYECKYIO JHEPIUIO ITOTO JAUCKA.
[lapuk nuameTpoMm d, TBHKETCS B JKUIKOCTH C BA3KOCTBIO N CO CKOPOCTBIO V, TIPH OTOM HA HETO JEHCTBYET CHIIA BA3KOTO
tpenus F. Yemy Oyner paBHa 9Ta CHIa, €CIIM 9TOT JKe IIAPUK OY/IeT IBUIaThCs B IKHIKOCTH C BSI3KOCTBIO 21 CO CKOPOCTBIO
\"
=9
37
H
I'pysuk Maccel M = 1KrcosepruaeT cOGCTBEHHBIE 3aTYXAIONINE KONEOAHHUs Ha PYKUHKE KeCcTKocTH K = 2 10 3aKOHY

X(t) = Aexp( -Bt)cos (wt +%),r;[eA = 0,01lm,B = O, lc'l,w = 20'1.HaﬁTI/Inorapnq)MquCKHi/iz[ereMeHT

3aTyXaHus.

2.3.4 TIpumepsl 3ajaHuii. 2 cemecTp

K anexTprdeckoii cxeme, cocTosimei U3 ABYX Pe3UCTOPOB M HCTOYHHKA TOKA, TIOAKJIIOUCHBI 1BA HCATBHBIX BOJIBTMETPA.




INoxa3anus nepsoro BonsT™MeTpa V4, paBHo 20 B. Uro noka3seiBaer BTOpoil BonbT™MeTp V,?

2. Yemy paBHO CONPOTHBIICHHUE Tieny, ecii R; = 10M,R, = 30M,R, = 10M? —] R, R, -

3. ManeHpKuil mapuK UMeEET 3apsiy 4 M CO3AaeT B TOUKE, HAXOJIIEICs Ha PACCTOSIHAU IMOT 3apsijia, 3JIeKTPOCTaTHIECKOe
TI0JIC HAIIPSDKEHHOCTBIO, paBHOM 110 MoayJro E. I1lapuk ZOMOIHUTENBHO 3aps i ¥ €ro 3apsi cTall paBeH 29. UeMy crana
paBHa HaINPSHKCHHOCTB IEKTPOCTATUYECKOTO IOJISI ATOrO HIapUKa B TOYKE Ha PACCTOSIHUM 20T Hero?

4. Hwmeercs kaTylka, JUIMHA KOTOPOI BO MHOTO pa3 MeHblle ee paauyca R. Karymika conepxut N BUTKOB, 110 Hell mpoTekaet
TOK, CHJIOi I, mpu 5TOM MarHuTHas MHIYKUHSA B LEHTPE TAKOH KaTymIKH paBHa B,. Uemy OyzmeT paBHa MarHWTHas
WHIYKIMS B LEHTPE KATYIIKH, €CIIH yBEIWYUTh KOJIWYECTBO BUTKOB B Hell B 2 pasa, a TOK, NPOTEKAIOLIMH B Hei
YMEHBIINTD B 2 pa3za?

5. 3apsbkeHHas yacTHIA JBHKETCA B OMHOPOAHOM MATHHTHOM IIOJIE MO OKPY>KHOCTH, pamuyca R. B HEKOTOpBIi MOMEHT
BPEMEHH HMHIYKIMIO MarHUTHOTO IOJIsI YMEHBIIMIN B 3 pa3za. KakoB cranm pammyc OKpy>KHOCTH, IO KOTOpOW crana
JIBUTaThCS yacTuma’?

6. KoneGarenbHblii KOHTYp HMeeT J06POTHOCTb, paBHylo 10, Ha CKONBKO NMPOLEHTOB NPHOIM3HTEIBHO YMEHBIIACTCS

OHEPrusl BhIHYKJICHHBIX KOHe6aHHﬁ B TAKOM KOHTYPC 3a HepI/IOZ[?
Vi
7. JlBa 51eKTPOHA BPALIAIOTCS B OAHOPOJXHOM MAarHMTHOM noie. Ecii uX ckopocTH OTHOCATCS KaKk i = 2, TO OTHOIICHHE
R1
X PAIyCOB BPALICHHS §  PABHO
8. Kax wusmeHutcs PacCTOsIHUEC MEKITY I/IHTep(l)epeHI_II/IOHHLIMI/I II0JI0CaMH B OIIBITE }OHra, €CJIN PAaCCTOSIHUC MEKIY
9KpaHaMH YBEIIMYUTH B 2 pa3za?

9. B onpbire FOHra miuna Boiasl uamenunach ¢ 600 am Ha 400 uM. Kak n3MeHunace mupuHa rnojioc Ha SKkpaHe?

10. Tlepuox nmudpaknuoHHON pemeTkd paBeH d. Kak W3MEHHTCS pacCTOSHHE MEXAY TIJIaBHBIMH MaKCHUMyMaMH MpH
Judpakony cBeTa Ha ANGPAKIMOHHOW pEeIIeTKe NpU HEOONBbINNX YIiaax Au(paknuy, eciau Heproja AnGpPaKIHOHHON
penieTku OyneT paBeH 2d, a MOJI0KEHHE MEX/Ty PEIIeTKON 1 9KpaHOM He U3MEHUTCS?

11. Kak m3meHunace TeMieparypa 4epHOro Teja, €CIM JJIMHA BOJHBI, COOTBETCTBYIOLIAS MAKCUMyMY €rO CIEKTpPaJbHON
IUIOTHOCTH SHEPreTHUECKOI CBETUMOCTH, CMECTUTCSI C Ay = 300MKM o A, = 100OMKM?

12. Kak Obl1a U3MeHEHa 4acTOTa CBETa, €CIU MaKCUMaJIbHAsl CKOPOCTh JIEKTPOHOB IpH (poTodddexTte Bo3pocia B 3 pa3za?
Pa6oT0ii BbIX0/]a 3TIEKTPOHOB U3 METalIa IPpeHeOpeyb.

2.4 IlepeyeHb BONPOCOB JJIS1 MOATOTOBKH 00YYAIOMIUXCH K MPOMEKYTOYHOM aTTeCTAMHU

1 cemecTp

1. Cucrema orcuera. IIpoiineHHblil myTh U nepemernieHue. Paanyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP
YCKOPEHHS U CBA3b MexAy HUMH. CpellHssl CKOPOCTh U CpeiHee YCKopeHue. TaHreHIMalbHOe U HOpMaJIbHOE
YCKOPEHHS U UX CBSI3b CO CKOPOCTBIO.

2. JIBW>keHHe 4YacTULIbl MO OKPYXKHOCTH. BEKTOphl yria moBOpoTa, YIJIOBOW CKOPOCTH U YTIJIOBOTO
yckopeHusi. CBsi3b MEXy YTIIOBBIMH U TUHEHHBIMU BEJTUYHMHAMMU.

3. Ilepssiii 3akoH HetoToHa. [lonsatue maccsl. Bropoit 3akon Hetotona. [lonstue cunbl. Crnoxenue cui.
Tperuii 3akon HeroTona. ['paHUIBI IPUMEHUMOCTH KJIACCHYECKOTO CITOCO0a OMMCAHUS JIBYKCHUS YaCTHIL.

4. OCHOBHBIE CHJIBI B MEXAHUKE: CHJIbl BCEMHUPHOIO TATOTEHUS, CHJIbl TPEHUS CKOJBXEHHS, CHIIbI
CONIPOTUBJICHHUS], YIIPYTUE CUJIBI.

5. 3aKOH U3MEHEHUS U COXPAHEHUSI UMITYJIbCAa MEXAHUYECKON CUCTEMBI.

6. Lentp macc. OCHOBHO# 3aKOH MOCTYMATEILHOTO JBU)KEHUS 1IEHTPA MacCC.

7. YpaBHEHUE IBUKEHHUS TeJa IEPEMEHHONU MacCChI.

8. 3aKOH U3MEHEHUSI KHHETUIECCKOW YHEPTUH CHCTEMbI. PaboTa U MOIITHOCTS.

9. KoncepBaruBHble (MOTEHIIMAIBHBIE) U HEKOHCEpBaTUBHBIC cuibl. [loTeHuuanbHas »Heprus. CBA3b
MEKy IOTEHIUAIBHON YHEPTUEH U CUIION.

10. 3aKoH N3MEHEHMS U COXPAHEHUS TIOJIHOM MEXaHUYECKON SHEPTUU CUCTEMBI.



11. MoMeHT uMIysibca MaTepUalbHOM TOYKM. MOMEHT MMITyJIbca MEXAHUYECKOW cCHCTeMbl. MOMEHT
cuiibl. MOMEHT UMITyJIbCa U MOMEHT CHJIBI OTHOCUTEIIBHO OCH.

12. 3aKkOH U3MEHEHUS U COXPAaHEHUS] MOMEHTA UMITYJIbCa MEXaHUYECKON CUCTEMBI.

13. [lenTpasibHOE CTOJIKHOBEHHE JBYX YacTHIl. AOCOJIOTHO yHpyroe u aOCOJIIOTHO HEYIpyroe
CTONKHOBEHHE. CKOPOCTH YaCTHIL [TOCJIE CTOJIKHOBEHHUS.

14. OcHOBHOI1 3aKOH BpalaTeIbHOr0 IBUKEHUS TBEPOTO Teja BOKPYT HEMOJIBUKHOM OCH.

15. Onpenenenne momeHt unepunu. Teopema Illtelinepa.

16. MoMeHT MHEPIIMHM TOHKOTO CTEPXKHSI OTHOCUTEILHO OCH, MEPIIEHIUKYIISIPHONU CTEPIKHIO.

17. MOMEHT MHEPLIMH OJHOPOIHOTO TUCKA, OTHOCUTEIBHO OCH, IEPIEHANKYIISIPHOM TUIOCKOCTH JUCKA U
MPOXOIAIIEH Yepe3 ero HeHTp.

18. MOMEHT HHEPIIUU OJHOPOIHOTO IIapa, OTHOCUTENBHO OCH, MPOXOASIIEH Yepe3 ero HeHTp.

19. Kunetnueckast sHeprus BpaliaTelbHOro ABMKEHUS TBEPAOIO Tela.

20. UneanbHas xxuakocTh. CTallMOHAPHOE TEUCHUE UeATbHOM XKUIKOCTH. Y paBHeHue bepuymnu. Bszkas
KUAKOCTh. CHJIbl BHYTPEHHETO TPEHUSI.

21. Ilpunuun otHocutenbHOCTH ['ammnes. IIpeoOpazoBanus [Mamunes. [IpuHIMI OTHOCUTENHLHOCTH B
penstuBucTcKOl MexaHuke. [IpeodpasoBanus JlopeHna st KOOpAMHAT U BPEMEHU U UX CIICJCTBUS.

22. PensatuBuctckuii ummynbe. [lomHas oHeprus wyactunbl. JuHamMudeckne W CTaTHCTUYECKUE
3aKOHOMEPHOCTH B (PU3HUKE.

23. Jlebopmanust mpoIONILHOTO pacTshkeHHs (cxkaTus) TBepAoro tena. Hampspkenue. OTHOCHUTENbHOE
yammaenue. Kosddumment ynpyroctu. Monyns FOnra. 3akon ['yka mist pactspkenus (cxarus). Jdedopmanus
CIBHTa TBEPJIOTO TeTa.

24. Ompenenenue KojeOaHU B MEXaHMYECKOW cucTeMe. [ apMoHHMYeckHne KojieOaHus. YpaBHEHHE
rapMOHHYECKHX KoyieOaHMil U ero pemeHue. ['eoMmerpuueckas HHTEPIPETALHS TAPMOHUYECKIX KOIeOaHu .

25. ®opmyna cioKeHus ABYX TapMOHUYECKUX KOJICOAHUH.

26. [IpyxMHHBIN 1 MATEMAaTUYECKUI MasiTHUKH.

27. ®u3nuecKuil MasTHUK.

28. YpaBHEHHE 3aTyXalIIUX T'APMOHMYECKUX KOJEOAHUN U €ro pelieHue. YCIOBUE CYIIeCTBOBAHUS
3aTyXalIux KojeOaHuid. XapaKTepUCTHKU 3aTyXarolIMX KOJICOaHWH: dYacToTa, Mepuoj, KodhduimeHt
3aTyXxaHus, Jorapu(MUYECKUi TeKPEMEHT 3aTyXaHusl, T0OPOTHOCTb.

29. YpaBHEHUE BBIHYKJEHHBIX KOJ€OaHUM MoA ACMCTBUEM TapMOHUYECKH M3MEHSIOLIEHCS BHEIIHEH
CHWJIBI M €T0 pellIeHueE.

30. SIBnenue pe3oHanca. PesonancHas yacrora.

31. BonnoBele aBmxenusd. [lmockas cunycouanbHas BojaHa. beryime u crosiare BoaHbl. YacToTa, AuHa
BOJTHBI, BOJTHOBOH BEKTOD, (ha30Basi CKOPOCTh.

32. Tlpeamer  TepmoauHaMuku.  OCHOBHbIE  TIOHATHA M ONpEAENEHUS  TEPMOIMHAMHKHU
(Makpockonu4eckas CUCTEMa, BHYTPEHHHME M BHEIIHHUE I1apaMeTpbl, COCTOSIHHE, pPAaBHOBECHE, PABHOBECHBIE U
HEPaBHOBECHBIE COCTOSIHUS, TTPOIIECC, PABHOBECHBIE M HEPABHOBECHBIE MIPOIIECCHI).

33. O6muee Hayano TepMoauHaAMHUKH. [OHATHE SMIMPUYECKOI TeMIepaTyphl.

34. OCHOBHBIE MOJIOKEHUSI KNHETUYECKOW TEOPUU UJICATBbHOTO ra3a. Y paBHEHUE KUHETUYECKON TEOpHUH
ra3oB JJIsl 1aBJICHUS.

35. Pacnipenenenue sHEPTUU MOJIEKYJ 110 CTETIEHAM CBOOO/IBI.

36. 3akoH MakcBeia o pacnpeieIeHUU MOJIEKYJ UAEAIBHOTO Ta3a M0 CKOPOCTSM M SHEPTUAM TEILIOBOTO
JIBUKECHHUS.

37. bBapometpuueckas popmyina. Pacnpenenenne bonbimana.

38. BHyTpeHHss SHEeprus TepMOAMHAMHYECKOW cucteMbl. [lepBoe Hayano tepMoauHamuku. dopmynna
111 paboThI UAeaNbHOTO ra3a. [ paduueckoe npencraBieHue padboTHI rasa.

39. TenmnoeMKOCTh  TEPMOJUHAMHYECKOW CHUCTEMBL. YJelbHass W  MOJISIpHAs  TEIJIOEMKOCTH.
TennoeMKOCTh B M30XOPHUECKOM M M300apHYeCKOM MPOIEccax M CBsI3b MEXIY HUMHU. BHYTpEeHHsIs SHEpPTrHs
UJealIbHOTO Ta3a.

40. AnrabaTrdeckuii polecc 1 ero ypaBHeHue. Pabora rasza npu aquabatuyecKkoMm mporecce.

41. TlonutponuyecKkuid MpoOLECC U €ro ypaBHEHHUE.

42. UneanpHblii M peanbHbll ras3bl. YpaBHeHus MenzeneeBa-Knaneiipona u Ban-nep-Baasnbca.
BuyTpeHHss sHeprus peaabHOoro rasa.

43. Bropoe Ha4aao TepMOJIUHAMUKH B PA3ITUYHBIX ()OPMYITHPOBKAX.

44. O6patumbie U HeoOpaTuMbIe nporiecchl. [lonsTue suTponuu. CBolicTBa YHTponUU. DopMyIHpOBKA
BTOPOI'0 Hayaja TEPMOJMHAMHUKHU C MCIIOJIb30BaHUEM MOHATHS 3HTponuu. Teopema HepHera.



45. DHTponus uaeaabHOro rasa.

46. Tennossie Mamuubl. KI1/] TerioBoi MammHebI.

47. lHuxn Kapnro. KIIJI nukna Kapao. Teopema Kapho.
48. CTaTUCTUYECKUN CMBICI SHTPOIUH.

2 cemecTp

1. DnexTpuueckue 3apsiabl U ux cBoiicTBa. 3akoH Kynona. HanpskeHHOCTb 371IEKTPOCTaTUYECKOTO MOJIS.
[IpuHUUI Cynepno3uIu 3JIEKTPOCTATUYECKUX TOJIEH.

2. Teopema ["aycca aiis 3J€KTPOCTaTUUECKOTO TOJISl B BAKYYME.

3. [Ipumenenue teopemsl ['aycca k pacueTy HEKOTOPBIX 3IEKTPOCTATUUECKUX MOJIEH B BaKyyMe.

4. llupkynsauus BEKTOpa HAMPSHDKEHHOCTH DJIEKTPOCTATHYECKOTO mMojisi. TeopemMa O IUPKYJISIITUH.
[ToTenuman snekTpocTaTudeckoro noiyd. CBs3b NOTEHLHMANA U HAIPSHKEHHOCTH.

5. Dnexrpuueckuit aunois. [lone qumons.

6. Muonextpuku. [lomspuzanus ausnekTpukoB. Bekrop mnomspuzanuu. HampsokeHHOCTh MOJs B
TUDIIEKTPHKE.

7. DnexkTpuueckoe cMmemieHue. Teopema ['aycca st BEKTOpa JIEKTPUUECKOTO CMEIICHHUS.

8. YcioBus Ha rpaHulie pa3ziena AByX TUIEKTPUUYECKUX CPel.

9. [IpOBOIHMKH B 31EKTPOCTATUUECKOM IIOJIE.

10. DnekTpuyeckass €MKOCTh YEAMHEHHOTO IMPOBOJAHHKA. Konnencaropsl. DIEKTPOEMKOCTh
KOH/JIEHCATOopA.

11. DHeprusi  cucTteMbl  3apsAoOB, YEAUHEHHOTO TIPOBOJHMKA M  KOHJEHCATOpa. OHEPrus
3JEKTPOCTATUYECKOTO MOJIS.

12. DnexTpuyeckuil TOK, Cuila U IVIOTHOCTD TOKa.

13. 3akon Oma. ComnpoTuBieHue NpoBoJHUKOB. PaboTta u MomHoCTh. 3akoH Jxoyns-Jlenma.

14. CtopoHHUE cUiibl. DNEKTPOABIIKYIIAs CHIIa U HanpsbkeHue. 3akoH OMa /1711 HEOAHOPOJHOIO y4acTKa
LIETIH.

15. IlpaBuna Kupxroda /i pa3zBeTBICHHBIX LIETIEH.

16. DnexkrponpoBogHOCTh MeTauioB. Hocutenu toka B mertamiax. HegocTtaroyHOCTh KilacCHMYECKOM
JJIEKTPOHHOU TEOPHH.

17. Dnexkrpruyeckuii TOK B Bakyyme. TepMOaIeKTpOHHAsI SMUCCHSL.

18. YpoBenr ®depmu. DneMeHTHl 30HHOW TEOPHUM KPUCTAIOB. 30HHAs CTPYKTypa IHEPreTHUYECKOTo
CIIEKTpa AJIEKTPOHOB TBEPJOTO TEJNA.

19. MaruuTHOe moJIe U €ro XapakTepucTuku. MarHutHas MHAyKIus. 3akoH buo-Caapa-Jlamnaca.
MarnauTHoe noJie IBHXKyIerocs 3apsaa. 3akon Amnepa. Cuia Jlopenua.

20. Teopema 0 IUPKYJISIIIUU BEKTOPA MArHUTHOW UH]TYKIIUH.

21. Ilotok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca /it BeKTOpa MarHUTHOM UHAYKITUU.

22. MarHuTHoOe€ 1OoJie COJIEHOUAa U TOPOU/Ia.

23. Pabora no nepeMenieHMINPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprust MarHUTHOTO MOJIS.

25. MarnuTHoe noJje B BelecTBe. SBlIeHre HaMarHU4nBaHusl. BEKTOp HaMarHU4eHHOCTH.

26. BekTop MarHUTHOM MHAYKLIUU B BELIECTBE.

27. Hanpsi>K€eHHOCTh MAarHUTHOTO MOJsl. MarHuTHas BOCIPUUMYHMBOCTh U MATHUTHAS IPOHULIAEMOCTb.
TeopeMa 0 UPKYJISIUH I BEKTOPA HAMIPSKEHHOCTH MAarHUTHOTO TOJIS.

28. YcnoBus AJi1 MArHATHOTO TOJISI HA TPaHULE pa3zelia JByX MarHeTUKOB.

29. JlnuamMaraeTuku u napamaraetuku. deppoMaraeTuku u ux cBoicTra. [Ipupona ¢peppomarnerusma.

30. SIBneHne >IE€KTPOMAarHUTHOM MHAYKIUHU. 3akoH Dapajes U ero BbIBOJ M3 3aKOHA COXPAaHEHHUS
SHEPTUH.

31. UHAyKTUBHOCTH KOHTYpa. SIBJIE€HNE CAMOUHIYKIIHH.

32. Toxu npu pa3MbIKaHUU U 3aMbIKaHUU Liend. B3anMuas unaykuus. Teopema B3aUMHOCTH.

33. BuxpeBoe anektpuueckoe nosie. Tok cMenieHus.

34. YpaBHenus Makcsenia Ajis 3JIEKTPOMArHUTHOTO MOJIS.

35. KonebarenbHpIli KOHTYp. YpaBHEHHE KOJIeOaHUI B K0IeOaTeIbHOM KOHTYPE U €ro pellicHue.

36. BeiHYXIEHHBIC JICKTPUYECKUE KOJIeOaHHs B KOJIeOaTeTbHOM KOHTYpe. SIBIeHe pe3oHaHca.

37. IlepeMeHHBIA SJEKTPUYECKUI TOK. MOIIHOCTh, BbIJAEAsEMass B LENH IEPEMEHHOrO TOKa.
JleficTByIOIME 3HAYCHHS] TOKA U HANIPSYKCHHUS.



38. DnekTpomarHuTHele BOJHBL. JuddepeHunanbHoe ypaBHEHHE 3JIEKTPOMAarHUTHOW BOJHBI U €rO
pemienue. Bekrop IloiTunra.

39. CeeroBbl€ J1y4H. 3aKOHbI reomeTpudeckoi onTuku. [Ipunnun depma.

40. LlentpupoBanHble onTuyeckue cucrteMbl. JIuH3bpl. @Popmyna ToHKoM mauH3bBL IlocTpoenue
n300pakeHH B JIMH3AX.

41. KorepeHTHOCTh W MOHOXPOMATHYHOCTh CBETOBbIX BOJH. WHTepdepeHuuss cBera. YciaoBue
MaKCUMYMOB U MUHMMYMOB. MeTo/1bl HaOII0AeHUs MHTEP(PEPEHIIUN CBETA.

42. NntepdepeHius cBeTa B TOHKUX IJIEHKAX U TUTACTHHKAX.

43. Konpia HeroToHa.

44. Nudpakums cBETOBBIX BOIH. Metop 30H Openernsi.

45. Indppakuus Openenst Ha KpyriioM oTBepcTud U aucke. Crimpans Openens.

46. [ludpakuusa @payHrodepa Ha OHOH LIETH.

47. Indpakuus Opaynrodepa Ha TUPPAKLUOHHON pelIeTKe.

48. Jlucniepcust cBeTa. DJIEKTPOHHAS TEOPHSI TUCIIEPCUU.

49. EcTecTBeHHBIN M MONAPU30BaHHBINA cBeT. [lonspu3anus cBeTa NpH OTPAXKEHUHU U MPETOMIICHUN Ha
IpaHuULE IBYX IUAJIEKTPUKOB.

50. INonspu3auus cBeTa NpU MPOXOKICHUN Yepe3 aHU30TPOITHbIE KPUCTAILIBL.

51. TeruoBoe U3IIy4eHNE U €r0 XapaKTEPUCTUKH.

52. 3axkoHBbI TeII0BOro u3ny4eHus (3akonsl Kupxroda, Creana — bonsiimana, Buna, popmyiner Penes-
Jlxunca u [lnanka).

53. ®otoadexT. 3akonsl hoTorddexta u X 00bICHEHHE C TOUKH 3pEHUSI KBAHTOBOM TEOpUH CBETA.

54. O¢ddexr Komnrona u ero sneMeHTapHast TCOPHSL.

55. Pa3Butue npenacraBieHuil o ctpoeHuH atoMa. bopoBckas Teopust BOAOpOI0NIOA00HOTO aToMa.

56. KopmnyckysspHO-BOJIHOBOM Ayajiu3M CBOMCTB BemiecTBa. BoHbl ne bpoityis u ux cBoicTBa.

57. CooTHolieHue HeonpeaeneHnocTei [ eiizendepra.

58. BonHoBast pyHKIUS U €€ CTATUCTUYECKUN CMBICIL.

59. O6uee ypaBHenue llpenunrepa. Ypasuenue llpeaunrepa i craliiOHapHBIX COCTOSTHHM.

60. Yactuiia B OJTHOMEPHON MOTEHIIUATBHOM SIME.

61. ITpoxoskieHne yacTulel MOTeHITMAIBHOTO Oapbepa.

62. BonoponononoOHble aToMbl. DHepreTndeckue ypoBHH. [loTeHIanbl BO30yX/A€HUS U NOHU3ALUU.
CniexTpbl BOAOPOAOIOJO0HBIX ATOMOB.

63. HepaznuuuMoOCTh OJMHAKOBBIX 4acTUI] B KBaHTOBOW MexaHuke. [Ipunimun Ilaymmu. Crpykrypa
9HEPreTUYECKUX YPOBHEH B MHOI'OJIEKTPOHHBIX aTOMaX.

64. Tumel cBsi3eil 2JIEKTPOHOB B aTOMax.

65. Monekyna Bogoponaa. duszndeckas npupoaa XUMHUECKOU cBsi3U. VIOHHAs M KOBAJIGHTHAs CBSI3H.

66. DneKTpoHHbIe, KoyieOaTeNnbHbIE W  BpallaTelIbHbIE COCTOSHHS ~MHOTOATOMHBIX — MOJEKYI.
MornekymsipHble CIIEKTPBI.

67. DneMeHThl KBaHTOBOW TEOPHHM W3ITydeHHs. BBIHYXIEHHOE W CIOHTaHHOE M3JIyuyeHHE (POTOHOB.
ITpuHiun paboThl KBAHTOBOT'O I'e€HEPATOPA.

68. Ctpoenue atomHoro siapa. Mozaenu siapa. SlnepHble peakiuu. 3aKOHBI COXPAHEHUS B SIEPHBIX
peaKIMsIX.

69. PannoakTuBHble mpeBpaiieHus saep. Peaknus sinepHoro pneneHus. llemnHast peakuus aeneHus.
SnepHsblii peakTop.

70. DneMeHTapHbIE YAaCTHUIIBI U UX B3aUMOICHCTBUSI.



3. MeToan4eckne MaTepHAaJIbl, ONpeae/siioIne Npoueaypy 1 KpUTepHH OlleHUBAHUS
c()OpMHPOBAHHOCTH KOMIIETEHMI NPH NPOBeleHUH NPOMEeKYTOYHOM aTTecTaluu

KpuTeplm (l)Ole/lpOBaHI/Iﬂ OLICHOK ITO 0TBE€TAM HAa BOIIPOCHI, BLINMOJIHEHUIO TECTOBLIX 3agaHui

- OIICHKa «OTJMYHO» BBICTAaBJIAETCA OOydaroleMyCs, €CIM KOJMYECTBO IPAaBWIBHBIX OTBETOB Ha
Bonpockl coctapisier 100 — 90% ot oOmiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKA «XOPOII0» BHICTABIISIETCA 00YUaIOLIEMYCsl, €CIIU KOJTMYECTBO MTPaBUIIbHBIX OTBETOB Ha BOIIPOCHI
— 89 —76% ot o01miero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIEHKAa «YI0BJIETBOPHUTEIbHO» BBHICTABISIETCS OOYYaIOMIEMYCs, €CIM KOJHYECTBO MPABHIBHBIX
OTBETOB Ha TeCcTOBbIe BONPOChl —75—60 % oT ob1ero oobEéMa 3a1aHHBIX BOIIPOCOB;

- OILICHKA «HEYI0BJIETBOPHUTEIbHO» BBICTABISIETCS OOYYArOIIEMYCs, €CIH KOJWYECTBO IMPABHIBHBIX
oTBeToB — MeHee 60% ot o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepuu popMupoBaHus OLEHOK N0 pe3yJibTATAM BBINOJHEHHUS 3aJaHui

«OTAHYHO/324TEH0» — CTABUTCS 32 pabOTYy, BHIMIOIHEHHYIO MOJTHOCTHIO 0€3 OIMOOK U HEI0UYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 pabOTY, BBIIOIHEHHYIO ITOJHOCTBIO, HO NPU HAJIMYUU B HEN He Oolee
OJTHOM HerpyOo# OMOKYU M OHOTO HeJo4eTa, He OoJiee TpeX HEeI0UETOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEH0» — CTABUTCS 32 PabOTy, €Cliu O0YUaIONIHIICS MPaBUIIHBHO BBIMTOJTHHI HE
MeHee 2/3 Bceit paboThl WM JOMYCTHI He Oojiee o HOM rpy0Ooil omuOKu U ABYX HEIOYETOB, HEe Oojee OJHOMI
rpy0oii u omgHO# HerpyOoii ommOku, He Oojiee Tpex HerpyObIX OMMOOK, OJHOW HErpyOoil OmMOKH M ABYX
HEJ0YETOB.

«HeynoBjieTBOpUTEJbLHO/HE 3a4YTE€HO» — CTAaBUTCSA 3a pabOTy, €CIM YHUCIO OMMOOK M HEJO0YETOB
MIPEBBICUIIO HOPMY ISl OLIEHKHU «YJIOBJIETBOPUTEIHHOY» MITU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Buowl owubox:

- epybvie OWUOKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ai,
OWUOKU, NOKA3bIBAIOUjUe HENPABUIbHOE NOHUMAHUE YCII08UsL NPEOTONCEHHO20 3A0AHUS.

- HeepyObie OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A peuleHUs.

- He0oUembl: HepayUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbIE NOSPEUHOCU 8 YOPMYTUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kpurepun (popMupoOBaHHUsI OLIEHOK 110 IK3aMeHY

«OTIMYHO» — CTyIEHT HpuoOpen HeoOXOAWMBIE YMEHHS M HaBBIKH, MPOJEMOHCTPHUPOBANI HABBIK
MIPAKTUYECKOI0 IPUMEHEHUS MOTY4YEHHBIX 3HAHUH, HE JOIMYCTHII JIOTHYECKUX U (PaKTUYECKUX OIINOOK

«Xopomo» — CTyJIEeHT IpuoOpen HEoOXOAMMbBIE YMEHMS M HAaBBIKHM, IMPOJEMOHCTPHUPOBAT HAaBBIK
IIPAKTUYECKOI0 IPUMEHEHUS MOTY4YEHHBIX 3HAHUH; TOMYCTHII HE3HAYUTEIIbHbBIE OIINOKU U HETOYHOCTH.

«Y10BJIETBOPUTEIbHO» — CTY/ICHT JIOIYCTHJI CYIIECTBEHHBIE OIINOKH.

«HeynoB/1eTBOPUTEJIBHO» — CTYJIEHT JEMOHCTPHpPYET (parMeHTapHble 3HAHUS H3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXOIUMBIE YMEHUS M HABBIKH, JOMYIICHBI IPyOble OIINOKH.

Kpurtepun popMupoBaHus OLIEHOK 110 324€Ty € OLCHKOM

«OTIMYHO» — CTYJIEHT HpuoOpen HeoOXOAWMBbIE YMEHHMS M HaBBIKHM, NPOJEMOHCTPUPOBAJI HABBIK
MPAKTUYCCKOro NPUMCHCHHS IMMOJTYYCHHBIX 3HaHI/II\/II, HE JOITYCTUII JIOTHYCCKUX U (baKTI/I'-IeCKI/IX OIINOOK

«Xopomo» — CTyAEHT HpuoOpena HEOOXOJMMble YMEHHMS W HaBBIKHM, MPOJAEMOHCTPHUPOBAT HABBIK
IMPAKTUYCCKOro NPUMCHCHHS IMMOJTYYCHHBIX 3HaHI/II\/II; A0IYCTHUIT HE3HAYHUTCIIbHBIC OIITMOKH ¥ HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO» — CTY/ICHT JIOIYCTUJI CYIIECTBEHHbIE OIIMOKH.

«HeynoB1eTBOpUTEIBHO» — CTYICHT JIEMOHCTPUpPYET (PparMeHTapHble 3HAaHUS H3Y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXO/IUMBbIE YMEHUS U HaBBIKH, JOMYIIECHbI IPyOble OIINOKH.



