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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-1 Cnocoben NPUMCHATH €CTCCTBCHHOHAYYHBIC 06LHCHH)KeHepHBIC 3HAaHUA, METOAbI MAaTEMATUYCCKOI'O aHajin3a 1
MOACIINPOBAHUSA, TCOPETUICCKOTO U DKCIICPUMEHTAJIBHOI'O UCCIICJOBAHUS B HpO(l)eCCI/IOHaHI)HOI\/'I JACATCIBbHOCTH

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUA U 3aKOHBI €CCTECTBCHHBIX HAYK IJI PCIICHUSA HpeHMCTHO-HpO(I)I/IJ'ILHLIX 3ana4

OIIK-1.3 [IpuMeHsIeT eCTeCTBEHHOHAYYHBIE METO/BI TEOPETHIECKOT0 U SKCIEPHMEHTAIFHOIO 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 | HaBBIKaMHU IPUMEHEHHS] OCHOBHBIX ITOHATHH M 3aKOHOB KJIACCHYECKON U COBPEMEHHOH (DM3MKH AJIs PEIICHHS IIPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBBIKaMM IPUMEHEHUSI METOJJ0B TEOPETHUECKOT0 1 SKCIIEPUMEHTAIIBHOTO HCCIIE0BaHNS (PU3MIECKUX OOBEKTOB,
TIPOIIECCOB U SIBJICHUI, HABBIKAMH MPOBEICHNS (PH3NIESCKUX SKCIEPHMECHTOB I10 33/JaHHON METOJHKE M 00pabOTKH MX

Pe3yIbTaTOB
4. CTPYKTYPA U COOEP KAHUE JUCIHUIIJIMHbI (MOAYJIS)
Kon HaumenoBaHue pa3aesioB u TeM /BU/l 3aHATHs1/ Cemectp | YacoB | IIpumeuanue
3aHATHS / Kypc

Pazpen 1. PU3HYECKHUE OCHOBBI MEXAHUKH

1.1 KMHEMATHUKA MATEPUAJIBHOU TOYKHN [Ipenmer n 1 4
METO/bl MEXaHUKH. MoJenu MaTepuanbHO TOUKU U TBepAoro tena. [Tonsarue
CUCTEMBI OTcueTa. BEeKTOpHOE M KOOpJIMHATHOE OMKMCAHUE JBHXKECHUS
MarepuaabHON TOUkH. OCHOBHBIE KHHEMATHYECKUE XapaKTEPUCTHKHI
MaTepUaIbHOM TOUKH: PaJuyC-BEKTOP, IEPEMELICHUE, IPOUJCHHBIN IyTh,
CPEeIHsIsI 1 MTHOBEHHAs! CKOPOCTh, CpeIHEEe U MTHOBEHHOE YCKOPEHHE,
TaHTeHIMAITBHOE M HOpMaJbHOE ycKopeHue. /JIek/




1.2

BpaaTenbHoe nBUKEHHE MaT€pUaAIbHON TOUKU. BEKTOPBI yIiia noBopoTa,
YTIIOBOM CKOPOCTH M YTI0BOTO ycKOpeHHs. CBs3b MEXK Ly YIJIOBBIMH U
TUHEHHBIMU BemauHamMu. /Cp/

1.3

KunemaTnka MatepransHoii Touku /T1p/

1.4

OCHOBbI JMHAMUWKMU ITOCTVITATEJIBHOI'O JIBI2KEHHW A TEJIA
IToctynarensHoe nBuxkenue. llepsriit 3akoH Hetotona. [loHsATre nHEpTHOU
Macchl Tena. Bropoit 3akoH HerotoHa u nonsitue cuibl. Tperuil 3akon HetoToHa.
Bugst cun. Crita TSOKECTH, CHIIa BCEMHPHOTO TATOTCHUS, CHJIa YIPYTOCTH, CHIIa
Tpenus. HennepryanbHble cUCTEMBI oTcyeTa. LIeHTpoOeKHbIE CUITBI HHEPIUU U
cmisl Kopronca. /Jlex/

1.5

OCHOBBI JAUWHAMHUKU MOCTYNATCIIBHOTO ABMIXKCHHAS TCIIa /Hp/

1.6

3AKOHbI UISMEHEHUW S U COXPAHEHU A UMITVIIBCA, DHEPTUU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepHaJIbHON TOYKH U MEXaHUYECKOW CUCTEMBI, 3aKOH €r0 U3MEHEHHS U
coxpaneHus. LleHTp Macc MeXaHUYECKOW CUCTEMBI U YpaBHEHHE €T0 JABHKEHUSI.
Kunetnueckast sHeprus 1 3akoH ee u3MeHeHus. KoncepBaTuBHbIE U
HEKOHCEepBaTUBHBIE CUIbL. [loTeHManbHas sHeprust. CBA3b MEXIY
TIOTEHIIMAIBHOM SHEPrueil U Cuioil. 3aKOH N3MEHEHUS U COXPaHEHUS ITOJTHON
MEXaHUYECKOU S3HEPIrUM CUCTEMBL. MOMEHT UMILYJIbCA MAaTEPHAIbHON TOUKH U
MEXaHUYECKOM CUCTEMBI, 3aKOH €ro M3MEHECHUS U coxpaHeHus. /JIex/

1.7

3aKOHBI U3MCHEHHS M COXPAHEHHS UMITYIbCa, SHEPTHU U MOMEHTA
nmryibca /Tp/

1.8

JUHAMUKA BPAIIATEJIBHOI'O ABMXKEHIM A TBEPIOI'O TEJIA
OCHOBHOI 3aKOH BPAIIATeIbHOTO ABHKEHHS TBEPOTO TeNIa BOKPYT
HENOABMXHOM ocu. MOMEHT MHEpLUMU. BIYKCIIEHHE MOMEHTOB HHEPLUH
OJHOPOJHBIX CUMMETpUUYHBIX Tenl. Teopema IlITelinepa u ee npuMeHEHME.

KuneTtnueckas SHEPrUs BpaIaTeIbHOrO JIBHXKEHHS TBEPIOTO Tea.
/JTex/

1.9

JluHaMuKa BpallaTeIbHOrO IBHKEHHS TBepaoro Tena /I1p/

1.10

MEXAHMNWYECKHE KOJIEFAHIA

Omnpenenenne koneGanmil. XapakTepHCTHKHA TAPMOHHIECKUX KOISOAHHH.
Dopmyna cnoxxeHHs AByX TapMOHMYeCKuX konebanuit. [Ipumepst
KoJie0aTeNIbHBIX CHCTEM: TIPY)KUHHBIA, MAaTEMaTHUSCKUN W (PH3HICCKHUI
MAasTHHKH. YpaBHEHHUE 3aTyXaOMNX KOIeOaHUH 1 €ro pelIeHue.
XapaKkTepUCTUKH 3aTyXalOIUX KojneOaHuil. YpaBHEHUE BBIHYKICHHBIX
KoJIeOaHui o JeHCTBHEM TapMOHHYECKH N3MEHSIOIICHCS BHEITHEH CHIIBI U €T0
pemenue. SBnenne pesoHaHca.

/JTex/

Mexannueckue konebanus /I1p/

Paznen 2. TEPMO/IMHAMMUMKA U MOJIEKYJIAPHASA ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMMHAMUKN OcHoBHBIE
oIpefeNicHHs U MOHATHS TepMoJrHaMuKu. HyneBoe Hauaio TepMOANHAMUKH U
MOHSATHE TeMIepaTypsl. TepMonuHammdeckue GyHKIIMU cocTosHUL. [lepBoe
Hayajo TepMoguHaMuku. TermnoemkocTs. M3ompoueccsl. Bropoe nagano
TEePMOIUHAMUKH B Pa3IHYHBIX (GopMyaupoBKax. [IoHATHE TEIIOBOM MAITHHEL.
KTIJI TerutoBoit mamuns. [{ukin Kaprao u teopema KapHo. HepaBencTBo
Knaysnyca. Dutponus. Tperse Ha9aI0 TepMOTHHAMUKH. /JIek/

2.2

OnemeHTH TepMonuHamMukH /T1p/

23

OJIEMEHTBI CTATUCTUYECKOU ®U3UKMU.

OCHOBHBI€E MTOJIOKEHHS] KHHETUYECKOIM TEOpHUHU HeaJbHOro ra3a. YpaBHEHUs
COCTOSIHUS UICATIFHOTO M PEAIbHOTO Ta3a. YpaBHEHHE KMHETUYECKOH TeOpUH
ra3oB i naBieHusd. PazoBoe npoctpaHcTBO. DyHKIMS pacpesiesieHusl.
Kunaccuueckas u kBaHTOBas craTucTuka. Pacipenenenue Makcsenna.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimMana. [Tonsitue o
KBaHTOBOM cratuctuke boze-Oiinmreiina u ®epmu-/upaxa. CBsi3b S3HTPOIUY C
TEPMOJMHAMUYECKON BEPOATHOCTBIO. SIBlIeHUs EpeHoca.

/Cp/

10

Paznen 3. SJIEKTPUYECTBO U MATHETHU3M




3.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DEeKTPUUECKU 3apsil U AIeKTpocTaTuyeckoe nojie. HanpspkeHHOCTs 1
MIOTEHLIUAI AJIEKTPOCTATUYECKOrO 1MoJ1si. CBOMCTBO CyNEpO3ULIUY IS
JIEKTPOCTATUIECKUX MoIeH. CBA3b MEXIY HANIPSKEHHOCTBHIO
9JIEKTPOCTATUYECKOr0 MO U MOoTeHIHanoM. I10Tok BeKTopa HanpsKEHHOCTH
3JIEKTPUYECKOr0 MO Yepe3 MOBEpXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMsl ['aycca k pacdeTy anekTpocTaTudeckux nomueil. Teopema o nupKymsinuu
JUISL BEKTOpPA HATPSDKCHHOCTH IEKTPHUUECKOTO MO,

/JTex/

32

DJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJAHUKAX 1 IUS3JIEKTPUKAX
DNEeKTPUUYECKUN AUIIONb U SJIEKTPUUECKUN AUTIONbHBIM MOMEHT. J{UToabHbIe
MOMEHTBI MOJIEKYJI AN3JIeKTpUKa. [TonsipHbIe U HEeNnoJspHbIE TUAIEKTPUKH.
TTonspuszamus nuanekTpukoB. Bektop nonsipusanuu. Teopema ["aycca mist
BEKTOpa NoJsIpru3aui. BEKTop 3JIeKTpUUecKOro CMEIIeHNs. YCIIOBHS Ha
TPpaHULE ABYX AUAJIEKTPUKOB. [[pOBOIHUKH B JIEKTPOCTATUYECKOM IIOJIE.
DIEKTPOEMKOCTb YEAUHEHHOTO IPOBOAHMKA. KoHAEeHCATOpBI. DHEPTusi CUCTEMBbI

3apAIOB U JIEKTPUUECKOTO OIS,
/J1ex/

33

OnexTpocTaTHIecKoe Mmoie B Bakyyme u Bemectse /T1p/

34

MOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus cyliecTBOBaHHS IOCTOSTHHOTO 3JIEKTpHYecKoro Toka. Cuia u
IUTOTHOCTH TOKa. YPaBHEHNE HETIPEPHIBHOCTH. 3akoH OMa JUTs OXHOPOJHOTO
ydacTKa Ier. DNeKTPOABIDKYINAs CHIa U HanpsbkeHue. 3akoH OMa Juis
HEOJHOPOIHOro yyacTka uenu. [Ipasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBICHHBIX AJICKTPHUYECCKUX IIeTel ¢ moMomnIsio mpasmi Kupxroga. Padora n
MOIIHOCTB TOKa. 3akoH J[xoyns-JIeHna.

/JTex/

3.5

TTocTostHHBIH dekTprdeckuii Tok /I1p/

3.6

TTOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEILIECTBE
MarnutHas nagykius. 3akon bruo-Casapa-Jlamnaca, MarHUTHOE 1oJI€
JBUOKYILEerocs 3apsia, cuia JlopeHna, 3akoH Ammepa. Teopema o HUPKyIsSIuu
JUTS BEKTOpa MarHUTHOM MHAYKIIMU U ee npuMmeHeHue. Teopema [Maycca st
MAarHUTHOI'O IOJIS.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ1. BEKTOp HaMarHMYeHHOCTH BEIIECTBA.
Teopema 0 UIMPKYISIMH ISl BEKTOpa HAMarHWYeHHOCTH. MarHuTHast
BOCIIPHAMYHBOCTh U MarHUTHAs MPOHHUIIAEMOCTh BelecTBa. HanpsmkeHHOCTD
MarHuTHOro nosst. Teopema o MUPKYISALUH I BEKTOPHI HAIPSKEHHOCTH
MarHUTHOTO TOJIS. YCIOBUSA AJIS1 MArHUTHOTO MOJIS Ha TPaHUIIe pa3jernia AByX
cpen. JlnamarHeTHkH, mapaMarHe Tk, deppoMarHeTHK. MarHuTHBIN
rucrepesuc. Temmeparypa Kiopu. [lpupona dpeppomaruernsma.

/JIex/

3.7

IocTosiHHOE MarHUTHOE T0JIe B Bakyyme U Bemectse /I1p/

3.8

OJIEKTPOJJMUHAMUKA

3aKoH 31eKTpoMarHuTHOH MHAYKIKH. [Ipasmio Jlenna. CriocoOsI M3MEHEHN S
MarHuTHOro noroka. IIpupona 3nekTpoMarHuTHON UHIYKIMU. SIBIeHHE
caMOMHIYKUMU. UHIyKTHBHOCTE. B3auMHuas unaykuus. Bzanmuas
WHIYKTUBHOCTB. Teopema B3auMHOCTH. ToK cMerieHus. Teopema o HUPKYISIUN
MarHUTHOIO IOJIS B CIy4ae NPUCYTCTBUS IIEPEMEHHBIX JIEKTPUYECKUX MTOJICH.
VYpaBHenus MakcBesia B HHTerpainbHol dopme. /Jlex/

3.9

Dnexrpoaunamuka /TIp/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebatenbHelit KoHTyp. CBOOOIHBIE HE3aTyXaIOMIME 1 3aTyXAIOIIHE
rapMOHMYECKHE KoneOaHus B KonebaTeIbHOM KoHType. DopMyrna [t mepruoza
konebaHuil. BeIHyXIeHHbIE TapMOHHYECKUE KoJeOaHus B K0oIeOaTeIbHOM
KOHTYype. SIBneHue pe3onanca. [lepeMeHHbIH TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B TN IEpEeMEHHOT0 ToKa. PaboTa 1 MomTHOCTh B
LIENH IEPEMEHHOr0 ToKa. JIeHCTBYyIOIIEEe 3HAUEHUE TOKA U HAIIPSKCHUS.

/JTex/




4.2

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIepHMEHTAIBHOE TTOTy4eHHE JICKTPOMArHUTHBIX BOJH. CyliecTBOBaHHE
9JIEKTPOMAaTHUTHBIX BOJIH KaK CJIEACTBHE ypaBHeHMI MakcBeia.
JuddepennuansHoe ypaBHEHNE HIEKTPOMATHUTHON BOTHEL CBSI3b MEXTY
BEKTOPAaMHU HANPSHKEHHOCTH AJIEKTPHYECKOr0 M MarHUTHOTO TI0JIeH B
3JIEKTPOMArHUTHOW BoJHE. [IpenomiieHre 31eKTPOMAarHUTHBIX BOJIH HA TPaHUIIE
paszena IByX cpell. JHEpTHs U HMITYJIbC SJICKTPOMArHUTHBIX BOJH.

/Jex/

43

DneKTpoMarHuTHeIe KojeOanus U BoaHbI /I1p/

Pa3pen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IonsTHe cBETOBOrO Jiyda. 3aKOH MPSIMOIMHEHHOT0 PaCIpOCTPAHEHUSI CBETOBBIX
Jydel B OMHOPOIHBIX CpellaX. 3aKOH OTPaKEHHs. 3aKOH MPEITOMIICHHS.
IIpunnun ®@epma. Ionnoe orpaxkenue. LleHTpUpOBaHHbIE ONTUYECKUE CHCTEMBI.
IIpenomeHne cBETOBBIX Jydel Ha IOBEPXHOCTH CHEPUIECKOTO 3epKaia.
Ipenomienne cBera Ha chepUIECKOH ITOBEPXHOCTH pasjena AByX cpel. ToHkue
nH3BL. M300paskeHne peaMeToB ¢ TOMOIIBI0 JTHH3. OCHOBHEIE
(oToMeTpHUIEeCKIE BEITHIHHEL.

/JTex/

52

T'eomeTpuueckas ontuka /IIp/

53

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOIH. MIHTepdepeHnus cera,
YCIIOBHE MakCUMYOB U MHHIUMYMOB. OmnbiT FOHra. MHTepdepeHnus csera B
TOHKHX IUICHKAX M IacThHKaX. Onpenenerne nudpaxnauu. [Ipuammmn [rolirenca
-®penemnst. Meton 300 @penens. Audppakims Operens Ha KPYrioM OTBEPCTHU H
mucke. Hudpakuus @paynrodpepa Ha ogHoit menu. Audpaxuus Opaynropepa
Ha AU(PaKIOHHON pelIeTKe.

/JTex/

54

JUCIIEPCUA 1 ITOJIAPU3ALIA CBETA

Jucnepcus ceera. DIeKTPOHHAS TEOPHUs TUCTIepcUu cBeTa. EcTecTBeHHBIN U
MONApU30BaHHBIN cBeT. Ilonspusanus cBeTa NpyU OTPAXKEHUH U MTPEIOMIICHHH Ha
IpaHULE ABYX IUAJIEKTPUKOB. [IpoXokaeHUE cBETa Yepe3 aHU30TPOIHbIE
kpucTamisl. [lonsapusanuonHble IPU3MBI B HOMAPOUABL. 3akoH Mamroca. AHanm3
MONSPU30BAaHHOTO CBETA. BpallieHne mIocKocTH NOoNsSpU3altu.

/JTex/

5.5

Bonnosas onrtuka /TIp/

Pazpen 6. 3JIEMEHTBI CHEIIMAJIBHOU TEOPUN
OTHOCHUTEJBHOCTH

6.1

IMocrynats! crienuanbHOM Teopuu OTHOCHTENbHOCTH. [Ipeodpa3oBanns
Jlopenma. CrieictBus u3 peodpaszosanuii Jloperna. MaTEpBam MexIy
coObITHsIME. MIMITyIIBC B CIIEIIMANBHOM TEOPHH OTHOCHTETBHOCTH. OCHOBHOI
3aKOH PENATUBUCTCKON AUHAMUKHI MaTepUaIbHON TOUKH. DHEPIUs B
CTICIIAIBHOIN TEOPHH OTHOCHTENBHOCTH. /Cp/

Pazgen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe n3iTy4eHne u ero xapakTepucTUKH. 3akoH Kupxroda. 3akoHsl
Credana - bonbrmana n cmemenns Buna. ®opmyaer Penes-xuaca u [Tnanka.
I'mmoresa [Tnanka. ®oronsr. @oroaddexT. YpaBHeHHEe DHHIITEIHA [UIs
BHeIHero ¢horodddexra. JHeprus 1 umMnyasc Gorona. lapnenue ceera.
Oddexr Komnrona u ero snemenrapHas teopusi. EAMHCTBO KOPIYCKYIISIPHBIX U
BOJTHOBBIX CBOMCTB 3JICKTPOMAarHUTHOTO M3ITydeHHSI.

/Jex/

7.2

KsanToBas ontuxa /I1p/




7.3

SJIEMEHTBI KBAHTOBOU MEXAHUWKU. 2 6
CnexTpsl aToMOB U1 Monekyn. CnekTp aToMa Bofopoza. Teopus aToMa BoJopoza
nio bopy. I'mnoresa ae bpoiins. CeoiictBa BonH ae bpoiinsa. CootHotenue
HeonpeneneHHocTei ['eizenOepra. BonHoBas GyHKIUS 1 ee BEpOSTHOCTHAS
uHTepnpetanysa. HabmaroqaeMble BeUUMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenus. Obmee ypasHenue llpenunrepa. CranroHapHoOe ypaBHEHHE
Hlpenunrepa. J{BmkeHne cBOOOTHONW JacTUIEL. J[BIDKeHNE B IOTCHIMATILHON
sime. [ToTeHnmansHeIi 6apbep. ['apMoHIUecKnil ocUIIATOp. ATOM BOJOpOAA B
KBaHTOBOM MexaHuKke. CIiuH 31ekTpoHa. CIMHOBOE KBaHTOBOE uKcio. [IpuHnun
HEePa3ININMOCTH TOXXACCTBEHHBIX YacTHI]. DepMUOHEI 1 O030HHI.
Ilepuoguueckas cucreMa 31eMeHTOB MeHeneena.

/JTex/
7.4 DJeMeHThI KBAHTOBON MEXaHWKU U aTOMHOM (husuku /TIp/ 2 4

Paznen 8. DUBUKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTUI]
8.1 OJIEMEHTBI ®U3UKN ATOMHOI'O SAJ1IPA 2 6

HedexT Macchl 1 3HeprHs CBs3H sAapa. CIUH sipa ¥ €ro MArHUTHBI MOMCHT.

SAnepubie cwitbl. Monenu siyipa. PamuoakTHBHOE M3ITydCHUE H €T0 BUBI. -

pacmaj. -u3nydeHue. -u3IydeHue. SaepHble peakii U UX OCHOBHBIE THITBI.

Peaxuus nenenus sapa. Llennas peakius neneHus. Peakius cuHTE3a aTOMHBIX

aaep.

/Cp/
8.2 OJIEMEHTBI ®N31UKU DJIEMEHTAPHBIX YACTHUIL] 2 6

Kraccol aneMeHTapHbIX YacTUL ¥ BUABI UX B3auMojercTBuid. Kinaccuduxanus

3JIeMEHTapHbIX YacTull. [IpMHIUI HEPa3TUUYUMOCTH TOXKAESCTBEHHBIX YaCTHULL.

CruH 1 Ipyrue KBaHTOBBIE YMCIIA 3JIEMEHTAPHBIX. YacTUIIBI M aHTUYIACTHIIBL.

Bosons! u pepmuonsl. AnpoHs! 1 Me30HEL JlenToHsl. IIpoMexyTodHbie G030HBI.

KBapku u ri00oHbL.

/Cp/

Paznen 9. CAMOCTOSTEJIBHASA PABOTA
9.1 Ioxaroroska k nexuusm /Cp/ 1 16
9.2 TToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 1 32
93 BrmmonaeHne KOHTpOoIbHOH pabotsr /Cp/ 1 8,6
94 IToaroroska K sekuusam /Cp/ 2 32
9.5 INoxroroBka K mpakTHyecknM 3auHsaTusm /Cp/ 2 32
9.6 Brimonaenne KoHTpoabHOH pabotsr /Cp/ 2 8,6

Paznen 10. KoHTaKkTHBIE Yachl HA aTTECTALUIO
10.1 KonTponsHas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 KontponbsHnas padora /KA/ 2 0,4
104 Koncynbranus nepen sk3amenom /K3/ 2 2
10.5 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OL[GHO‘{HLIC Marepuralibl 11 MPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalln o6yl1a}ou_u/1xc;1 MNPUBEACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMMe TUCIIUTUTAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHMS,

pacmpeneneHye 6aIoB 0 BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCS MPEnoaaBaTeeM JUCIHUIUIMHBI C YUETOM ee CIeU(MUKH U
JIOBOZATCS 10 CBEACHHs 00Yy4YalOIUXCsl HA IEPBOM Y4EOHOM 3aHSATHH.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPeroaaBaTeieM IUCIUILUTIHBI (MOYIs) B paMKaX KOHTaKTHOU

pabOThI U CaMOCTOSTENIFHOH PaboTh! 0Oydaromuxcs. s GUKCHpOBaHHS Pe3yNbTaTOB TEKYIIET0 KOHTPOIS MOXKET HCHONIB30BaThCS

BHOC.




6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, [OIT
JI1.1 |Cagsennes U. B. Kypc obreit pusuku. T. 2. D1eKTPUUSCTBO U MATHETHU3M. CaHKT- ://e.lanbook.com/book/9
Bomnbl. Ontrka: yaebHoe mocooue IeTepOyp
r: Jlanb,
2018
JI1.2 | YeptoB A.T"., Oo6mas ¢usnka Mocksa:  //www.book.ru/book/933
Bopobser A.A., KnoPyc,
Maxapos E.®., 2020
Oszepos P. I1., XpomoB
B.U.
JI1.3 | Cagennes 1. B. Kypc obre#t ¢pusuku. T. 3. KBantoBast ontrka. AToMHast CaHkT- //e.lanbook.com/book/1
¢uznka. duznka TBepaOro Tena. du3nka aTOMHOTO Sapa U [eTepOyp
3JIEMEHTAPHBIX YaCTHI[: yueOHOe TTocobue r: Jlans,
2018
JI1.4 |Cagennes U. B. Kypc obmeit puzuku. T. 1. Mexaruka. MonexyaspHas CaHkT- //e.Janbook.com/book/11
(uzmka: yaebHOE IOcOOHE [eTepOyp
r: JIaus,
2019
6.1.2. JlonosiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Nznatensc 5. aapec
TBO, TOXL
JI2.1 [BopoOseB A.A., 3agavHuK M0 (QU3NKe Mocksa:  //www.book.ru/book/92(]
Yepros A.T. KuoPyc,
2017
JI2.2 |IMankapun W.IT., O6mas ¢pusnka. CO0pHUK 33129 Mocksa:  //www.book.ru/book/933
Kupbsnos A I, KuoPyc,
Ky6apes C.1., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMal.ll/IOHHbIe TEXHOJI0I'MM, HCIIOJb3yEeMbI€ IIPU OCYIIECTBJICHUN OﬁpaSOBaTeﬂbHOFO nmpouecca 1nmo 1ucCumijinie

(Moxy.t10)

6.2.1 IlepeyeHb TMIEH3HOHHOTO H CBODOIHO PACIIPOCTPAHSIEMOT0 POrPAMMHOI0 o0ecreYeHus:

6.2.1.1 | MS Office
6.2.2 Ilepeuenb npodecCHOHAJILHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.2.2.1 | EcTecTBeHHOHAYYHBIH 00pa30oBaTebHBIN mopTai: http://en.edu.ru/

6.2.2.2

MexmyHaponHas mpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/




6.2.2.3

Koncynbrant mitoc

6224

I'apant ACIIVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHbIe ayAUTOPHH AL IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUIIA, YKOMIUICKTOBAaHHBIE CIICIIMAIN3UPOBAHHOIT
MeOeIbI0 M TEXHUYECKUMH CPEACTBAMU 00Y4EHHs: MYJIbTUMEANHHOE 000pyn0BaHHUE JUIs IPEAOCTABICHHS YUEOHOM
nH(popMalyy OONBIIONH ayAUTOPUH H/MIIN 3ByKOYCHIIUBAIOIEe 000pYI0BaHNE (CTAIMOHAPHOE MU IIEPEHOCHOE).

72

VYueOHbIE ayTUTOPUH JUTS IPOBEICHUS 3aHATHI CEMHHApPCKOTr0O THIA, IPYIHOBEIX U MHIUBHUYaIbHBIX KOHCY/IBTAIHH,
TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHOH aTTeCTAIlNH, YKOMIUIEKTOBaHHbIE CIICI[HaTN3NPOBAaHHON MeOENbIO 1
TEXHHYECKUMH CPEICTBAMH OOyJIEHHS: MyIbTUMEIUIHOE 000PYIOBaHNE 1/IIIH 3ByKOYCHIIHBAIOIIee 000pyI0BaHHE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3

ITomerieHust 11 CaMOCTOATENFHOM paboThl, OCHAILIEHHBIE KOMIBIOTEPHOM TEXHUKOH ¢ BO3MOXXHOCTBIO TIOAKIIOYCHUS K
cetr "MHTepHET" M 0OecrieueHHeM J0CTYTIa B dJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCUTETA.




[Ipunoxxenue
K paboueil mporpamme JUCIUILTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHHUIUIMHE (MOJY.JIIO)

dusuka

(Haumenosanue OUCYUNIUHBL (MOOYI)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb

09.03.01 MadopmaTrka v BEIYUCIUTEIBLHAS TEXHUKA

(k00 u Haumenoganue)

HampasnenHocTs (poduib) / crienmramn3aris

TIpoextupoBanne ACONMY Ha Tpa"coopre

(Haumenosanue)




Conepxxanue

IlosacHuTeNnnLHAadA 3ammcka.
TI/IHOBBIC KOHTpOHLHHe 3aaHUs NJIN UHBIC MaTepI/IaJIBI IJIA OOCHKU 3HaHI/If/’I, YMGHI/If/'I, HABBIKOB 1 (I/IJII/I)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIHH.

MeTtoanueckie MaTepHalbl, ONPEAEISIONIe IPOeaypy U KPUTEPUH OIICHUBAaHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH ITPU POBEACHUN IIPOMEKYTOUYHOM aTTECTALIUH.



1. HosicHuTEILHAA 3aMHCKA

HCJIB HpOMe)I(YTOqHOfI aTTeCTallUd — OUCHUBAHUC IMPOMCIKYTOUYHBIX W OKOHYATCIBHBIX PC3YJILTATOB

OOyueHUs] 10 JUCLUMIUIMHE, OOCCICUHMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

dopMbl IPOMEKYTOUHOM arTectanuu: sauem (1 cemecmp), sxzamen (2 cemecmp).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIIUTUINHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

KOZ[ HHAWKATOpa JOCTHXKCHUA KOMIICTCHI NN

OIIK-1. CnocoGeH nmpuMeHsITh
€CTEeCTBEHHOHAYUYHbIC U
0O0IIEHHKEHEPHBIC 3HAHMUSI, METO/IbI
MaTeMaTHYECKOr0 aHaln3a U
MOJICTUPOBAHHUS, TEOPETHYECKOTO U
9KCIIEPUMEHTAILHOTO UCCIICIOBAHNUS B
po¢eCCHOHATBHOM NeSTeIbHOCTH

OIIK-1.2. IlpumeHsI€T OCHOBHBIC TIOHATHA 1 3aKOHBI €CTECTBEHHBIX HAYK IS
penIeHust MPeAMETHO-NIPO(IIIBHBIX 3a/1a4

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAYYHBIE METO/(bI TEOPETUYECKOTO U
OKCIIEPUMEHTAIILHOTO UCCIIE0BaHUs OO BEKTOB, IPOLIECCOB, SIBIICHUMH, IPOBOAUT
9KCIEPUMEHTHI 10 3aJaHHOM METOAMKE U aHATM3UPYET pe3yIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HauMeHOBaHHE HHIUKATOPA Pe3ynbraThl 00y4YeHUS M0 JUCIMIUINHE OneHoYHBIE
JIOCTIKEHHUS KOMIIETEHIIAN MaTepuabl
(cemectp 1,2)
OIIK-1.2. Ilpumensier ocHOBHBIC OHATHA | OOyJaromuiics 3HaeT: Tectsr m. 2.1.1, m.

1 3aKOHBI €CTECTBEHHBIX HAYK JUIS
pelIeHus! IPeAMETHO-NPO(MIIBHBIX 3a/1a4

OCHOBHBIE IIOHATHS M 3aKOHBI Kjaccudeckod o | 2.1.2
COBpPEMEHHOW (HM3UKM ¥ WX PpOJdb B  pEIICHUH
MPEIMETHO-NPOPHIBHBIX 33124

OO0yyaroniuiicst ymeeT: 3amaun m. 2.2.1, 1.
HCII0JIb30BaTh OCHOBHBIC MOHSATHS M 3aKOHBI (DU3UKU 1151 | 2.2.2
pelieHus MPeAMETHO-MPOGMIBHBIX 33124

OOGyuatonuruiicst BiajeeT: Samanus n. 2.3.1, o
HaBBIKAMU NPUMEHEHHs OCHOBHBIX MOHSATHH U 3aKOHOB | 2.3.2

KJIACCUYECKON M COBPEeMEHHOM (HM3MKH AN pEUICHUS
peIMETHO-TPOQMIBHBIX 3a/1a4

OIIK-1.3. IIpumensier
€CTeCTBCHHOHAYYHBIC METOHBI
TEOPETUYECKOT0 M IKCIEPUMEHTAIBHOIO
UCCIICIOBAaHUST  OOBEKTOB,  IMPOLIECCOB,
SIBJICHUH, TPOBOMUT OKCIIEPUMEHTHI II0
3aJaHHOH METOAWKE W  aHAIU3UPYeT
Ppe3yIbTaThI

OO0yyaronuiuiicst 3HaeT: Tecter m. 2.1.3, m.
METOJIBl  TEOPETHYECKOr0 W  3KchepuMeHTanbHoro | 2.1.4
uccieoBaHus  (PU3NYECKHX OOBEKTOB, MPOIECCOB U
SIBJICHUH, METOJMKY TMpoBeleHus U  00paboTku
Pe3yIbTATOB (PU3HMUECKOTO IKCIIEPHMEHTA

OOy4aronuiics: yMeeT: Tector m. 2.2.3, m.
MPUMEHSITD METOIBI TEOPETUYECKOTO u| 224
9KCIEPUMEHTAILHOTO HCcCIeOBaHUS busngeckux
OOBEKTOB, MPOLECCOB W  SIBJICHHH, IPOBOIHUTH
(hu3nUecKre SKCIIEPUMEHTHI M0 3aJaHHOW METOIUKE U
00pabaThIBaTh UX PE3YIBTATHI

OOyuarontuiicst BiajeeT: 3amanus m. 2.3.3, 1.
HaBbIKAMU NPUMEHEHHs METOJOB TeopeTndeckoro u | 2.3.4
IKCIIEPUMEHTAJIBHOTO  HCCIEIOBaHHUS  (DU3NUECKHX
00BEKTOB, TPOLECCOB M  SBJICHUH,  HaBBIKAMHU
npoBeeHusT (PU3NUECKUX IKCIIEPUMEHTOB 10 3aJJaHHOU
METOJIMKE U HaBBIKaMH 00pabOTKU MX Pe3yJIbTaTOB

[TpomerxyTouHas arTectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 CIIEAYIOUINX (GOpM:
1) oTBeT Ha OWJIET, COCTOSIIMI M3 TEOPETUIECKHX BOIIPOCOB U MPAKTHYCCKUX 33 JaHUH;
2) BeinonHenue 3anannii B JMOC yHuBepcuTera.

[TpomexyTouHas arTecTanus (3a4eT) MIPOBOJUTCS B OJHON U3 CIEAYIOIUX (HopM:




1) coGecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

2. Tunosbie! KOHTPOJILHBIE 32JAHUS WIH HHbIE MATEPHAJIBI /15l OLEHKH 3HAHUM, yMEHHUH,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH N

2.1 TunoBbie BONPOCHI (3aaHNs) JUISA OLEHKH 3HAHNEBOI0 B Ka4eCcTBe 00pa30BaTeJLHOI0
pe3yJabTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

Kox 1 HaumeHOBaHUE HHAMKATOpA OO0pazoBaresbHbIH pe3ysbTaT
JIOCTIDKEHUS] KOMIETEHIIUH

OIIK-1.2. Ilpumensier ocHoBHble | OOydarouuiics 3HaeT:

TIOHATHSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IIOHATHS M 3aKOHbI KJIACCHMYECKOM M COBPEMEHHOHW (U3MKHM W WX pOJb B

HayK Uil peIICHHs IPEAMETHO- | PEIICHHUH MPEeAMETHO-IPO(IIBHBIX 33124

npoduIIbHBIX 33184

2.1.1 Ilpumephl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmanbHbBIM yCKOpEHHEM MaTepHaJIbHOI TOUKH Ha3bIBACTCS

@) COCTaBIAIONIAs BEKTOPA YCKOPCHUS, HAPABJICHHAS 0 KacaTeIbHON K TPACKTOPUH MaTePUATbHON TOUKH

b) npousBeneHue BekTOpa YCKOPEHHS HA KOCHHYC YIiia MEX/y BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) TpOU3BEICHHE MOJYJIS BEKTOPA YCKOPEHHS HA BEKTOP HOPMAITH K TPACKTOPHH MATEPUAIBHOM TOUKU

d) cocraBnsromas BEKTOpa YCKOPEHHs, HANpaBJICHHAs BJIOJb NPSIMOM, NEPICHIMKYISAPHONW KacaTeNbHOH K TPaCKTOPUH
MaTepUaIbHON TOUKH

€) MPOEKIHS BEKTOpa YCKOPEHHS Ha paJHyCc-BEeKTOP MaTCPHAILHONW TOYKH

2. Bekrtopom yrioBoro nepeMerieHus MaTepruaIbHOW TOUKHU IPH €€ BPAIIEHNH OTHOCUTEIHHO OCH Ha3bIBACTCA

@) YroJ, Ha KOTOPBIA IMOBEPHYNIACh TOYKA, YMHOXKCHHBIH Ha SIMHUYHBIA BEKTOp, HAIPABICHHBIA B CTOPOHY IBH)KCHHUS
TOYKH

b) npoussenenue yria moBopoTa MaTepUaIbHON TOYKH Ha €AMHUYHBIA BEKTOP, 3a/IafoLIeii HalIpaBJICHHE OCH BpaLCHHs

C) AJMHA JIYyTd OKPY)KHOCTH, [0 KOTOPOU NMepeMeCTHIACH TOUKa

d) yrom Mexay paauyc-BEKTOPaMH HAYaIbHOTO ¥ KOHEYHOTO MOJIOKESHUS TOUKU

€) MpoW3BEJCHHUE YIila MOBOPOTA MATEPHATBHON TOYKH HA BEKTOP IIEPEMEIICHHUS MATCPHAIBLHOW TOUKH

3. Kaxoe yTBepkacHNUE SIBICTCS MMPABHIBHOMN W HanOoJIee TOYHOH (pOpMYIHPOBKOI1 BTOporo 3akoHa HeroroHa

a) Jloboe Teo MOKOUTCS WM JBHXKETCSI MPSIMOJIMHEHHO, €CIIM HA HEerO He JICHCTBYIOT HUKAKKUE CHIIbI WM JACHCTBUE BCEX
CHJI CKOMIIEHCUPOBAHO

b) W3menenue ummysbca Tena paBHO PABHOJAEHCTBYIOIIEH BCEX CHIL, IEHCTBYIONINX HA HETO

C) B uHepumanbHO#N cHCTEME OTCUETa MPOU3BEAECHUE MACCHI TEJAa HA YCKOPEHHE €ro MOCTYNaTebHOTO IBMKEHUS PaBHO
CyMMe BCEX CHJI, IeHCTBYIOINX Ha TEJI0

d) B uHepnmansHON CHCTEME OTCUETA YCKOPEHHE, MPUOOPETAEMOE TEIOM, PABHO MMPOM3BEICHUIO JIEHCTBYIOIIEH HAa HETO
CHJIBI HA Maccy Tena

e) B mo0oii cucreMe OTcueTa CymMMa BCEX CHII, JIEHCTBYIONIMX HAa TENlO, PaBHA MPOU3BEIACHUIO €ro MAacChl Ha €ro
YCKOpEHUe

4. Becowm Tena Ha3bIBAETCS

a) CcuiIa IPUTSHKEHUS Tea K 3emiie

b) cuna tsxecTH, neficTByOIIAS HA TENIO

C) Macca Tena, BRIpaKeHHAsl B ¢IMHUIAX CUITBI (KIJIOIPaMM-CHIIa)

d) cuia, geficTByrONIAs HA TEJO, BRIPAKEHHAS B €MHUIIAX MACCHI, KOTOPYIO H3MEPSIIOT B MMPOIIECCE B3BEIIMBAHUS TEJIa HA
Becax

€) cwuia, ¢ KOTOpOU TeJI0 BCIEACTBUE MPUTSDKEHUS K 3emiie JeHCTBYEeT Ha OTOPY WIIM MOJBEC, YACPKUBAIOIIYIO TEJIO OT
CcBOOOHOrO MaaeHus

5. MomenToM uMmIryJjibca MaTCpHaﬂbHOﬁ TOYKH Ha3bIBaCTCs
a) CKaJSIPHOC MPOU3BCACHUC paANyC-BEKTOPaA MaTCpHaJ’ILHOﬁ TOYKH Ha €€ BEKTOp UMITYJIbCa
b) BEKTOPHOC IMMPOU3BCACHUC pAaANyC-BECKTOpa MaTepPIaIILHOfI TOYKH Ha €€ BEKTOP UMITYJIbCa

! TIpuBonarcsa TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEICTBA, NPEJHA3HAYEHHBbIE [ NPOBEAEHUS ATTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEJCHUS OIICHOYHBIX MPOLEAYP KOIMYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalIW3alldd C YY9eTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHHA U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COACPKAHMS OIIEHOYHBIX CPEICTB CPEIU 0O0YJAIONINXC Sl YHIBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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MPOM3BEICHUE UMITYJIbCa MaTePHAIbHOM TOUKH, Ha TUIEYO CHIIBI, JEHCTBYIOMIEH Ha TOUKY
HUMITYJIbC MaTepHaIbHOI TOUYKH B TaHHBIH MOMEHT BPEMEHH
MIPOM3BEICHUE MACCH MATEPHUATGHONW TOYKH Ha KBAApaT €€ PACCTOSHHS O OCH BpPAIICHUS

6. SIBneHue pe3oHaHCa MPH BBIHYX/ICHHBIX FAPMOHUYECKUX KOJIEOaHUSIX COCTOUT

B PE3KOM YMEHBUICHHH AaMIUINTYABl KOJEOAHWH NpH NPHOIKEHHH YacTOTHl BHENIHEH CHIBI K HEKOTOpOMY €e
3HAYEHHIO, OTIPEIEIIEMOMY CBOHCTBAMH CHCTEMBI

B PE3KOM YBEJIMYEHWM AaMIUIUTYZABI KOJeOaHWI IpH NPHOIMKEHWH YacTOTHl BHEIIHEH CHIBI K HEKOTOPOMY €e
3HAYEHHMIO, OTIPEICIIEMOMY CBOHCTBAMH CHCTEMBI

B PE3KOM YBEIMYCHHUH 3aTYXaHHUS KOJCOaHWH MpH MPUOIIKEHHH YacTOTHl BHEIIHEH CHIIBI ¢ COOCTBEHHOM YacTOTOM
CBOOOHBIX KOJIeOaHNH

B PE3KOM YMEHbBIICHUH 3aTyXaHWs KOJeO0aHWH NMpH NPHOIMKEHHH YacTOThl BHEIIHEH CHIIBI K cOOCTBEHHOI dacToTe
CBOOOIHBIX HE3aTyXalOUINX KOJIeOaHuH

B TIPEKpAIEHNH KoJIeOaHU NPH NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOJTHBIX KOJIeOaHuiH

7. DHrpormueil B TepMOANHAMUKE Ha3bIBACTCS DYHKIMS COCTOSHHUS TEPMOMHAMHYIECKON CHCTEMBI,

OECKOHEYHO Majioe M3MEHEHHE KOTOPOil B 0OPAaTHMBIX MPOLECcCaX PaBHO OTHOIIECHUIO OECKOHEYHO MaJloro KOJIMYECTBA
TeIl1a, HepeIaHHOI0 CUCTEME K TeMIIEpaType CHCTEMEI

OCCKOHEYHO Majioe HW3MEHEHHE KOTOpPOil B HEOOpaTUMBIX IpolleccaX pPaBHO OTHOIICHHIO OECKOHEYHO Malioro
KOJIMYECTBA TEIUIA, IEPEAaHHOIO CUCTEME K TEMIIEPaType CUCTEMBI

W3MEHEHHE KOTOPOH B JFOOBIX IPOLIECCaX PABHO OTHOIICHHUIO KOJIMYECTBA TEILIA, IIEPEIAaHHOTO CHCTEME K TeMIIepaType
CHCTEMBbI

OCCKOHEYHO Maloe H3MECHEHHE KOTOPOH B OOpaTHMBIX MpOIECCaX pABHO MPOM3BEICHHI0 OSCKOHEYHO MAalloro
KOJIMYECTBA TEIUIa, MePEeIaHHOTO CUCTEME U TEMIICPaTyPhl CHCTEMBI

OECKOHEYHO Manoe H3MEHEHHE KOTOpPOH B HEOOpaTHMBIX IPOIECCaxX PAaBHO NPOU3BEACHUIO OCCKOHEYHO MAajoro
KOJIMYECTBA TEIUIa, MePEeIaHHOTO CUCTEME U TEMITCPaTyPhl CHCTEMBI

2.1.2 IlpuMepbI TECTOBBIX 3a/1aHuii. 2 ceMecTp

1. UYro Ha3pIBaeTCs, MOTEHIINAJIOM AJIEKTPOCTATHUECKOTO MO ?

HanpskeHHOCTh 2JIeKTPUUECKOT0 MOJIS B TaHHOM TOUKe MPOCTPAHCTBA, YMHOKEHHAsI Ha paJlyC BEKTOp JaHHON TOUKH
Cpenu TaHHBIX OTBETOB HET MPABUIIBHBIX

PaboTa o nepemenieHuo eAMHUTHOTO HOIOKUTEIBEHOTO 3apsi/ia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
[NorennmanbpHas SHEPTUS IPOU3BOJILHOTO 3apsi/ia, MOMEIIEHHOTO B JAHHYIO TOUKY IIPOCTPAHCTBa

Cuuta, neficTByromasi Ha €ANHUYHBINA TTOJIOKUTENIBHBIHN 3aps]], TOMENICHHBII B JaHHYIO TOYKY IIPOCTPAHCTBA

2. KoHaeHcaTOpOM Ha3bIBACTCS

JIB€ ITUIOCKMX IUIACTHHBI, PpAa3ICNCHHBIX CJIOEM JUAJICKTPUKAa C OTIUYHOW OT COUHHIBI JUAIIEKTPUICCKOH
MIPOHHUIIAEMOCTHIO

m000€e YCTPOHUCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JCKTPUICCKUAC 3apsIbl

JIBA M30JIMPOBAHHBIX JPYT OT APYra KOHIICHTPUICCKHUX ITHHIPA

CHCTEMa, COCTOSIIIAs U3 JBYX M30JIMPOBAHHBIX APYT OT IPyTa IPOBOJHUKOB

0001 MPOBOTHUK, €CITH OH 00JIa7aeT NMEKTPUISCKOH eMKOCTHIO

3.  Coopmymupyiite Teopemy ["aycca Ui 3MIEKTPUIECKOTO OIS B BAKYYME

Hupkynsinus BEKTOpa HAPSHKECHHOCTH 3JICKTPUIECKOTO OIS 110 II000MY 3aMKHYTOMY KOHTYPY paBHA HYIIO

[ToTox BekTOpa HANPSHKEHHOCTH JIIEKTPHICCKOTO IMOJS Yepe3 MPOHM3BOJIBHYIO MOBEPXHOCTH PaBEH alredpamdecKoi
CyMMe 3aps/10B, HAXOJSIIUXCA Ha STON MOBEPXHOCTH, ACJICHHON Ha NEKTPUUECKYIO MOCTOSIHHYIO

IToTok BekTOpa HAPSHKEHHOCTH IEKTPHUYECKOTO MO Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO ITIOBEPXHOCTH paBHA HYITIO
Hupkynsnus BeKTopa HaNPsDKEHHOCTH JIEKTPUUECKOTO ITOJIS MO JIF0O0MY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpa
HaTPSHKEHHOCTH 3JIEKTPHUUECKOTO IOJIS Yepe3 MPOM3BOIBHYIO TIOBEPXHOCTD, ONMMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTok BekTOpa HAmNPSHKEHHOCTH 3JIEKTPHUYECKOTO MOJS Yepe3 MPOHM3BOIBHYIO 3aMKHYTYIO IOBEPXHOCTh paBEH
anredpandeckoil cyMMe 3apsI0B BHYTPH 3TOH TTOBEPXHOCTH, ACICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cdopmynupyiite nepBoe npaBuio Kupxroda

AnrebOpanyeckas CyMMa TOKOB B JIIOOOM KOHTYpE IIEITH paBHA HYJITIO

AnrebOpandeckas CyMMa TOKOB B JIFOOOM y3Iie e paBHa HYJTIO

Anrebpanueckas cymma DJ[C B KaXJIOM KOHTYpe paBHA HYITIO

Anrebpanueckass cymma OJIC B KakIOM KOHType paBHa aireOpanyeckoil CymMMe IPOHM3BEICHHH CHIIBI TOKa Ha
COIIPOTHBIICHHUE BCEX yYaCTKOB KOHTYpa

AnreOpanyeckas cyMMa IaIeHHH HAITPSHKEHUH Ha BCEX yJacTKax KOHTypa paBHa HYJIIO

5. BekTopoMm MarHUTHON MHIYKIIMH Ha3bIBACTCS

BEKTOpHAsl (pU3UUCCKasi BEIMYMHA, MOIYJIh KOTOPOH paBEeH OTHOUICHUI0 MaKCHMAJIbHOW CHWJIBI, NEHCTBYIOIIEH CO
CTOPOHBI MArHUTHOTO TIOJISI HA OTPE30K MPOBOJAHUKA C TOKOM, K CHJIE TOKA B IPOBOJHUKE

BEKTOpHAs (PU3MUYECKasl BEIMYMHA, MOAYJIb KOTOPOH paBeH OTHOIICHUIO MAKCUMAThHOIO MEXaHUYECKOTO MOMCHTA CHLI,
JNEHCTBYIOIIMX HAa PaMKy C TOKOM, IOMEIICHHYIO B OJHOPOJHOE IO0JIe, K MPOU3BEACHUIO CHJIBI TOKAa B paMKe Ha ee
oAb
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BEKTOpHas (HU3UIECKasi BEJIMYNHA, MOJYJb KOTOPOH paBeH OTHOIICHHIO MUHIMAJILHOTO MEXaHUYECKOrO MOMEHTA CHII,
JCHCTBYIOIIMX Ha PaMKy C TOKOM, ITOMEIIEHHYIO B OJHOPOAHOE IOJIE, K MPOM3BEICHUIO CHJIBI TOKa B PAMKE Ha €¢
IUTOIIA b

BEKTOpHas (pU3UIECKasi BEJINYNHA, MOJYNb KOTOPOH paBeH OTHOIICHHIO MUHIMAJIFHOTO MEXaHHYECKOTO MOMEHTA CHII,
JCHCTBYIOINX Ha PAMKy C TOKOM, ITOMEIIEHHYIO B OJHOPOAHOE IOJi€, K MPOMW3BEICHMIO CHIIBI TOKa B paMKE Ha €e
MIEpUMETP

BEKTOpHas (u3nueckas BeJIMUNHA, MOLYJIb KOTOPOH paBeH CHJle, ACHCTBYIONIEH Ha eTMHUYHBIN ITOJIOKHUTENBHBIA 3aps,
HaXOJISIIMICS B MAarHUTHOM T10JIE

6. SIBneHMe CaMOMHIYKIIMU COCTOHWT B.

BO3HMKHOBeHNH OJIC MHAYKIMHU B HPOBOJSAIIEM 3aMKHYTOM KOHTYype NpH HW3MEHEHMHM MAarHUTHOTO IIOTOKa depe3
IIPOU3BOJIbHYIO IIOBEPXHOCTb, OIIUPAIOLLYIOCS Ha JaHHBIA KOHTYD

BO3HMKHOBeHNH OJIC MHAYKIUHM B IPOBOJSIIEM 3aMKHYTOM KOHTYpe NpH H3MEHEHUHM TOKa, MPOTEKAIOIIEro uepes
JlaHHBII KOHTYD

BO3HHKHOBeHNH DJIC MHAYKIMU B IPOBOAAIIEM KOHTYpPE IPU 3aMBIKAaHUH UM Pa3MbIKAaHUH JAHHOTO KOHTYypa
BO3HUKHOBEHUU TOKA B IIPOBOJAILEM 3aMKHYTOM KOHTYPE IIPY U3MEHEHUH MAarHUTHOI'O IIOTOKA Y€pe3 AAHHBII KOHTYP
BO3HMKHOBEHHH TOKA B MPOBOJAILEM 3aMKHYTOM KOHTYpE NPH HU3MEHEHHH MAarHUTHOTO MOTOKA 4Yepe3 MPOHU3BOJIBHYIO
MTOBEPXHOCTD, OIMPAIOILYIOCS HA TaHHBIN KOHTYP

7. DddexTrBHOE 3HAYCHUE CHIIBI TIEPEMEHHOTO TOKa ONIPEACIISIETCS KaK

BEJIMUMHA TAKOTO MOCTOSIHHOTO TOKa, KOTOPBIA 32 BpeMs, paBHOE OJHOMY IEPHOIy IIEPEMEHHOI0 TOKa, MPOU3BEAET
TaKylo ke paboTy, 4TO M pacCMaTPUBACMBIil IEPEMEHHBIH TOK;

BENTMYHMHA TaKOTO MOCTOSTHHOT'O TOKA, KOTOPBIN MEPEHOCHTh Yepe3 MOIepevHoe CeUeHHEe MPOBOJHUKA TaKOU XKe 3aps,
KaK M IIEPEeMEHHBIH TOK;

BENTMYHMHA TOH YacTH HePEMEHHOr0 TOKa B [ETIH, SHEPrHsl KOTOPOU MEPEXOIUT B TEILIO, BBIIEIIEMOE B LICTIH;

BENTMYHMHA aMIUTUTYbl IEPEMEHHOTO TOKa;

—
BCJIMYMHA aMIUIMTY/IbI IEPEMEHHOI'O TOKA, YMHOXXCHHAS Ha 2.

8. Urto Takoe BOJIHOBAsI MOBEPXHOCTH?

[ToBepxHOCTH B MPOCTPAHCTBE, O KOTOPOM JIOIILIA BOJIHA B JAHHBI MOMEHT BPEMEHHU
I'eoMeTpryecKoe MECTO TOYCK, UCTIBITHIBAIOIINX BO3MYIIICHHE B OJJMHAKOBOU (hase
I'eomeTpuueckoe MECTO TOUEK, BOSMYIICHHUS KOTOPHIX MaKCUMaIbHBI

ITorpanuyHas MOBEPXHOCTh, OTAEIISIONIAs BOZMYIIEHHYIO Cpely OT HEBO3MYILIEHHOHN cpeabl
ITnockocTh, neprneHANKYJIIsIpHAasi HalIPaBICHUIO PACIPOCTPAHEHUS BOJIHBI

9. CodopmynupyiiTe 3aKOH MPSIMOIHMHEHHOTO PACIIPOCTPAHEHHSI CBETOBBIX JIyUel

CaeT Mexay JF0OBIMH JBYMsI TOYKaMHU PacIpOCTPaHSIETCs MO TPSIMO# JINHUU, COSAMHSIOIIUA TOUKA

B 1100BIX cpeniax cBeTOBOM JIyd MpeZcTaBIIsieT COO0M NPSMYIO JIMHUIO

CaeToBast BOJIHA BCET/Ia PacIpoOCTPaHsETCs MO MPSIMOH JIMHUH

B oxHOpOIHBIX cpefjax CBETOBOM JyY SIBISETCS NPSIMON JIMHUEH

B ontryeckn npo3padyHbIX cpeax CBETOBOH Jyd BCET/1a SIBISIETCS MPSIMON JIMHNEH

10. Yro HazbIBaeTcs, MU(PpaKIUEii CBETOBBIX BOIH?

Bce siBnenust, cBsi3aHHBIE ¢ OTHOAHNUEM CBETOBBIMH JIy4aMH JTIOOBIX IPETIATCTBUI

Pa3znoxeHue CBETOBBIX BOJH B CIIEKTP

COBOKYIHOCTh  SBJICHMH, KOTOpble OOYCIOBJEHBI BOJIHOBOM MPHPOJOH CBeTa W HAONIOJAOTCd MpU  €ro
pacIpoCTpaHEHHUH B Cpe/iax ¢ Pe3KO BBIPAKCHHBIMH ONTHYECKUMH HEOTHOPOJHOCTSIMU

COBOKYITHOCTH SIBJIEHHH, KOTOpBIE OOYCIIOBIEHBI 3aBHCHMOCTBHIO IOKA3aTeNsl NPENOMIICHWS OT YacTOTHI CBETOBOM
BOJTHBI

Hano)xenue KOrepeHTHBIX BOJIH APYT HA ApYyTa

11. Vkaxwure Hanbojee NpaBMWIbHYIO GOPMYIHPOBKY 3akoHa Maitoca

VIHTEHCHBHOCTh €CTECTBEHHOI'O CBETa, IPOMICALIEr0 dYepe3 IOJSIpH3aTop, NPH OTCYTCTBHM IIOTJIOIICHMS CBETa
BEIIIECTBOM TOJIIPU3aTOPa YMEHBIIAETCS B 1BA Pa3a

VIHTEHCHBHOCTD TOJISIPU30BAHHOTO CBETA, IPOLIENIIET0 Yepe3 aHajIu3aTop, IPSIMO IPOIOPIHOHAIBEHO KBaJpary
KOCHHYCa yrJia MeX]y pa3pelieHHbIMU HAIPaBICHUIMH NOJISIPU3aTOPa M aHAIHM3aTOpa

VIHTEeHCHBHOCTh HOJIIPU30BAHHOIO CBETa, HPOIIEAIICTO 4Yepe3 aHalIu3aTop, Pa3pellieHHOE HAlpaBICHHE KOTOPOTo
MEepHEeHANKYJISIPHO BEKTOPY JIyda, paBHA HYJIIO

VIHTEeHCHBHOCTh €CTECTBEHHOI'O CBETa, NPOLICALIETO 4Yepe3 ONTHYECKYI0 CHCTeMY HOJIIpU3aTOp-aHaIU3aTop, BCErna
MEHBIIIE HHTCHCUBHOCTH CBETA, Ma/IAI0IIEr0 Ha MOJISIPH3aTOp

VHTEHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOLICALICr0 Yepe3 MOJSIPH3aTop, IPH OTCYTCTBUU IOTJIOUICHHUS CBeTa
BEIIECTBOM HE N3MEHsETCS

12. CnexrpaibHas H3IydaTelbHasi CIOCOOHOCTH TeJa 3TO

SHEPrusl, U3JIydaeMasl eIMHULCH MOBEPXHOCTH Tejla 3a €AUHUIYY BPEMEHH B €IMHUYHOM MHTEpBaJIe JUTMH BOJIH

9HEPTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 32 €IMHHILY BPEMEHU B €AMHUYHOM WHTEPBaIE JUIMH BOJIH

MOJIHAsL DHEPrHs, M3Iydaemas BCEM HarpeThbiM TEJIOM BO BCEM CIEKTPaJIbHOM JMalla30HE IUIMH BOJIH 33 EIMHUILY
BpPEMEHH

9HEpIHs, U3JlydaeMasl eIMHUIICH NOBEPXHOCTH TeNa 3a eAMHHUIY BPEMEHH BO BCEM MHTEPBAJIC JIMH BOJH




E) OHEPrus, n3jrydacMmas e IMHULICH TIIOBEPXHOCTH TEJIa 3a CAUHUIY BPEMCHU B ONITHYCCKOM JUAINTIa30HE JJIMH BOJH

13. Kaxkoe 13 NpuBeICHHBIX YTBEPXKICHUH SBISIETCS BEPHBIM B Teopun bopa?

a) PaspemieHHBIMH OpOWTAMHU IS SMEKTPOHOB SIBISAIOTCSA Takue, JJIsl KOTOPBIX MOMEHT HUMITYJIbCa 3JICKTPOHOB KpaTeH
LEJIOMY YHCITy BEJINUUH

b) Dueprus snexTpoHa Ha OpOUTE U €€ PaguyC MOTYT OBITH IPOU3BOIBHBIMHA

C) Pamuyc opOUTHI SIIEKTPOHA C TEUCHUEM BPEMEHHU YBEIHIUBACTCSI

d) Ilpu ABMKEHHH HJIEKTPOHOB IO OPOUTE HPOUCXOAUT HEMPEPHIBHOM M3IydCHHE YJHEPTHI

e) Pammyc opOUTHI 2IEKTPOHA C TEUCHHEM BPEMEHH YMEHBIIACTCS
14. Yro BBIpa)XaroT COOTHOIIEHHS HEOMPEAeIEHHOCTEH B KBAHTOBOM MEXaHUKeE?

a) CoOTHOIICHHUS MEX Y H3MEPCHHBIMHU TOYHBIMU 3HAUCHUSIMU KOOPAUHATHI U UMITYJIbC MUKPOYACTHUIIBI

b) OrcyrcTBre orpannyeHu#t A1 OAHOBPEMEHHOTO U3MEPEHHSI KOOPIHMHATB M HMITYJIbCA MUKPOYACTHIIBI

c) KopmyckynspHbie CBOMCTBa BelleCTBA

d) BoJHOBBIE CBOCTBA MUKPOUYACTHI]

e) COOTHOIICHHUS] MEXAY CPSAHUMH KBaJPATHYCCKUMHU OTKIIOHCHHSMH MPU OJHOBPEMEHHOM H3MEPECHHH KOOPIHHATBHI U
UMITYJIbCA YACTUIIBI

OIIK-1.3. Ilpumenser OO0yJaronuiicst 3HaeT:

€CTECTBCHHOHAYYHBIC METOIbI METOIBI TEOPETUISCKOTO U AKCIEPUMEHTAIBHOTO HCCICIOBaHUS (PU3MYECKUX OOBEKTOB,
TEOPETUYECKOTO H NPOLIECCOB U SBJICHUI, METOJUKY IPOBEICHUS M 00paOOTKH Pe3ylbTaToB (PH3NUECKOTO
IKCIICPUMEHTAIBHOTO IKCIIePHMEHTA

HCCIIeIOBAaHUI 00BEKTOB,
MIPOLIECCOB, SIBJICHUH, IPOBOJIUT
SKCHEPUMEHTHI 110 3alaHHOU
METOJUKE U aHAJIU3UPYET
pe3yNbTaThL

2.1.3. llpuMepsI TecTOBBIX 3a1aHMmii. 1 cemecTp

1. MrHOBEHHOE YCKOpPEHHE MaTepualbHOM TOUKU onpenenseTcs GopMysioit
v(t+At)-v(t) V(t+At)-v(t) 3) a= lim v(t+At) +v(t) 4) a= lim

1) a=Ilim 2) a=
At At—0 At At—0 A

r(t+At)-r(t) F
At—0 At t

5) a=—
m

2. Kakas ¢opmyina BelpakaeT paboTy IpH IBHXKEHHH MaTEPHAIBHON TOYKH IO IMPOM3BOJILHON TPASKTOPUH U3 IMOJIOXKEHHs 1 B
noJioxkeuue 2?

2 2
1) AlZ:J.F.'dV 2) Aizzlf'(vz_vl) 3) AiZ:J-F"dr 4) Alzzlf'riz 5) Au:FSlzCOSa
1 1

3. MOMEHT MHEPIHH [TPOU3BOJILHOIO TeJla OTHOCUTEILHO HEOABI)KHON OCH BpAIICHUS onpeessieTcs GopMyoi

N N
D3a=>mr 2 J=mr’ 3 J=mr 4) 3-3,+ma? 5J=mr’
i=1 i=1

4. Ykaxute (popMyJly 111 MOMEHTA HHEPLIUU TOHKOTO OJJHOPOJHOIO CTEPKHA Macchl m M JUIMHBL | oTHOCHTENbHO
HEMOJIBIYKHOM OCH BpallleHUs, MPOXOIAIIEH Yepe3 CepeIMHY CTEPIKHSL.

1 . 1 .
1) J==ml 2) J==ml
) 2 ) 3

1 ., 1 2 .,
3 J="ml* 4 J=—ml* 5 J="ml
) 4 ) 12 ) 5
5. Yxaxwure Gpopmyy st KITJ] reroBoi ManimHel

b, BT o
T Asumpas Q. Q Q-Q,

6. Yxaxure Gpopmyiy [uist pacnpeneneHus boibimana.

EKMH+U V
1) n=n0exp[—%j 2) n=n,exp T T 3) n=noe)<p(—;_|_] 4) n=noexp[—%) 5) nznoexp(—ltj_l_)

2.1.4. TIpuMepsbl TECTOBBIX 3aJaHMIl. 2 ceMecTp

1. Beibepure Gopmyny mias HaIpPSHKEHHOCTH DJIEKTPHYIECKOTO TIONA, CO3aBaeMOTO PaBHOMEPHO 3apsDKEHHOW IUIOCKOCTBHIO B
BaKyyMe.

DE-2 2E=-_ He-_—9  Hp-_9  s5g_°

&, 2¢,d? 4 r? iy 2¢,

0 0




2. 3akoH buo - CaBapa — Jlarnaca umeet BU

) B=2 A0V oy gg_ s 17Xl gy g K QVXT gy yg s 1A XT gy g s 11
4 r dz 1 4 r dz r® Az r

3. Kakas wu3 (bOpMyJ'I MpaBUJIbHO OTpaXacT CBA3b MCKAY HANPAKCHHOCTBIO JJICKTPUYCCKOTO TOJId W TMOTCHIMAJIOM
SJICKTPUYICCKOT'O noJjs?

2 . E
D) g~ =[E-dF 2) p=E:7 3) p-p=E-(-7) 4) p=diE 5 o=
1
4. 3akoH AMIiepa B 00IIEM BHJIC HIMEET BH/

1) dF=1dIxB 2)dF=1IxdB 3) F=I11xB 4) F=I11-B 5) F=11Bcosa

5. Kakoe u3 mepedncieHHBIX YpaBHEHHUH BXOIHT B CHCTEMY ypaBHEeHU MakcBema?

1) {5.ds=q 2 {Fi-ds=0 3)fEdi=0 HH-—-J 5 ao=[Ed
s s L H, s

0

1 R? o
6. Ecmn @, = — , TO (opMyna IJs 3aTyXalomuX KoneOaHuil B CHIBI TOKa B KOJeOaTeIbHOM KOHTYpe

1
— U = -
" Jic  “TVic

HMeEET BU]T

1= Ioem(—z—itjcos(a)ot+a) 2) 1= Ioem(—z—RLtjcos(a)Ha) 3) I =1, codat+a)

4 1=1,co8wt+a) 5)1=1,cosmt)
7. lleproz 3aTyXaroIMX KoJeOaHuil B KOJIeOaTeNHOM KOHTYpPE PaBeH
1 1 1 1
1 R 1 R 1 R)? 1 R L ORY
1) T=22] — 4| 2) T=27 =~ ) T=21] —t+— | HT=27 ——— | B)1op L, R
) ”(LC 4L2] ) ”[LC 4L2] ) ”[Lc 4sz ) ”[Lc 4sz )T 2’{LC+4L2)

8. VIHTEHCHBHOCTH TP HATIOKEHHH JBYX KO2epeHmHuix BONH pasHa (0 || pasHocts (da3; |, |, WHTEHCHBHOCTH BOJH B

oraenbHocTH, | #1,):

Di=t,+1, 2)1=l+1,+2/l1,c088 3) 1=/17+12+2I,1,c055 4) | =\/I2+12-21,1,c0s5 5) | =/I2+12

9. Ha nudpaxnuonnyro peieTky ¢ neprogoM d magaer CBET ONpeaeeHHOM AIMHBI BOJIHBL Kakoi u3 GopMys cOOTBETCTBYET
MaKCHMYM II€pPBOTO HOpsiIKa?

. A
1)Sln§0=E 2)sin(p=§—j 3)sin¢=% 4)sin¢=% 5)sin¢=%

i |
10. Ecom " min g " max- MpHUMAaNbHAS B MaKCUMalIbHAs HHTCHCHBHOCTH YaCTHIHO MOJIAPU30BAaHHOI'0 CBETA, MIPOIYyCKAEMOI'O

aHAJIM3aTOPOM, TO CTETIEHb NOJIAPHU3ALIMH CBETa OTpeieNnsieTcs o hopmyiie
I I e — | I

— Imax—’_lmin — max __ 'min p = —max min P = min pP= min

1) Imax_lmin 2) Imax_'_lmin 3) Imax 4) Imalx_'_lmin 5) Imax

11. ITpu mageHnn CBETOBOTO Jy4a, paCIPOCTPAHSIONIETOCS B IEPBON CpeJie Ha TPaHUILy pa3jielia epBOi U BTOPOI CpeIbl ¢
MOKa3aTeIsIMU TPETOMICHUS LU N, , N, >N, YTOJ IOJHOTO BHYTPEHHETO OTPAKEHUS o YAOBICTBOPSET YCIOBHIO

1 sina=" 2)sina="2 3) tga=" 4)tga="2 5)cosa=-2
n n n n

2 1 2 1 n2

2.2 TunoBble 3a1aHUs VISl OLIEHKH YMEHHUI B KauecTBe 00pa30BaTeIbHOI0 pe3yJibTaTra

[TpoBepsiembIii 00pa3zoBaTEIBLHBIN pPe3yIbTaT:

Kon 1 HaumeHoBaHue O0pazoBartelbHbIA pe3ysbTaT
UHAMKATOpa JOCTIDKEHUS
KOMIIETeHIIMU

OIIK-1.2. ITpumensietr ocHOBHBIE | OOyd4aromuiics ymeer:
TIOHSITHSI U 3aKOHBI HCIOJIb30BaTh OCHOBHBIC IMOHSATHUS ¥ 3aKOHBI (PM3HMKH JUIsl PEIICHISI MPEIMETHO -IIPOQHIbHBIX




C€CTCCTBCHHBIX HAYK IJIA 3ama4d

peLIeHHs PEAMETHO-
poUIBHBIX 33724

10.

11.

10.

2.2.1 TIpumepsi 3a1a4. 1 cemecTp

MOTOUMKIUCT 3a MepBbie 5 MUH mpoexai 3 KM, 3a mocienyiomue 8 MuH — 9,6 KM | 3a moclieqHue 6 MUH — 5,4 KM.
OnpenenuTs CKOPOCTh JBU)KEHUS MOTOLIMKIIMCTA Ha KaXKJJOM U3 TPEX y4acTKOB ITyTH; CPEIHIOI CKOPOCTh 3a BCE BpEeMs
JIBIDKCHUSL.

[lBa moe3na MAyT HABCTpedy APYr IPYry CO CKOPOCTSIMHU Vi = 36 kM/4 u vz = 54 km/u. [laccaxxup B mepBoM moesje
3aMedaeT, YTO BTOPOH Moe3/ NPOXOIUT MUMO Hero B TeueHue BpeMeHH t = 6 c¢. Kakosa mymHa BToporo noesaa?

Touka ABMXKETCS MO OKPYXKHOCTH paguycoM 20 cM ¢ MOCTOSHHBIM TaHT€HIMAIBHEIM YCKopeHreM 5 M/c?. Uepes kakoe
BpEMsI 1TOCIIE Havasa ABWKEHHUSI HOPMaJIbHOE YCKOPEHHE TOUKH OyeT paBHO TaHICHINAIHLHOMY?

Ha HaxymoHHOH TIOCKOCTH MIHHOW 13 M M BBICOTOM 5 M JeXHT Tpy3 Maccoit 26 kr. Koapdumument tpenus pasex 0,5.
Kakyro cuiry Hago NPHUIOXKHUTH K TPY3y BIOJb 3TOH IUIOCKOCTH, YTOOBI BTAUTH Tpy3? UTOOBI cTamuTh rpy3 ¢ 3TOMH
IUIOCKOCTH?

IToe3n maccoit 500 T ABMXKETCA paBHO3aMEIEHHO NPU TOPMOXKEHUH, IIPU 3TOM €r0 CKOPOCTh YMEHBILAETCS B TEUECHUE
1 mMuH o1 40 1o 28 kM/4. Haiitu crmy TOpMOXKEHUS.

Teno CKONB3UT MO HAKIOHHOMN MIOCKOCTH cocTaBisomeil ¢ ropusontom yron 45°. Ipoiins paccrosauue 36,4 cM Teno
npuodpeTeT cKopocTh 2 M/c. UeMy paBeH K03 GHULIUEHT TPEHHs Tella O IIOCKOCTh?

Opynaue, KeCTKO 3aKpeIUICHHOE Ha KeJe3HOIOPOKHOI ruaTdopme, NMPOU3BOAMUT BBICTPEN BAOJb MOJIOTHA JKEJIE3HON
Joporu nox yriaom o = 30° k auHUM ropuzoHTa. ONpenenuTs CKOPOCTh Uz OTKATa ILIaT(OPMBI, €CIIM CHapsI BhLUIETACT
€O CKOpOCThIO U1 = 480 M/c. Macca miaThopMbl ¢ OpyIueM U CHapsimaMu mp = 18 T, Mmacca cHapsiaa my = 60 Kr.

[Ilap maccoi my = 3 Kr JBIIKETCSI CO CKOPOCTBIO Vi = 2 M/C M CTAJIKHMBAETCS C MOKOSIIMMCS IapOM Maccod my = 5 Kr.
Kakast pabora Oyner cosepiieHa mpu JedopManuu niapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYTUM, IPSIMBIM,
LEHTPAIbHBIM.

CrepikeHb BpallaeTcs BOKPYI OCH, IPOXOJsllell uepes ero cepeiuHy, cOIacHO ypaBHeHMIO ¢ = At+BtS, rue
A =2 pan/c, B = 0,2 pan/c®. Onpezenurs Bpamaromuii MOMeHT M, neHcTByIOmuil Ha cTepKeHb uepes BpeMsi t = 2 ¢
1ocje Hayana BpalleHus, ecld MOMEHT HHepIuHu cTepxHs J = 0,048 kr-m2.

Ha xpatro minaropmsl B BUJIE JAUCKA, BPAIIAIOIIENCS 110 MHEPIMHE BOKPYT BEPTHKAIBHON OCH C YaCTOTOM N1 = 8 MuH 1,
CTOHT 4enoBeK Maccoii my = 70 kr. Korga uenosek neperes B HEHTP IUIATGOPMBI, OHA CcTajla BpaIaThCsl C YaCTOTOH Ny
= 10 mun L. Onpenenuts Maccy my matpopmbl. MOMEHT MHEPIMM YENOBEKA PACCUMTHIBATE KAK JUI MATEPUAIBHON
TOYKH.

Touka coBepIIaeT rapMOHMYECKHE Koniebanus x = A sin ot, rae A = 5 cm, ® = 2 ¢*. B MOMEHT BpeMeHH, KOT/Ia TOUKa
oOnanana moreHuanbHOM Heprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpamatonias cwia B 5 MH. Haiitu 3ToT MOMeEHT
BpPEMEHHU.

2.2.2 TlpumepsI 3a1a4. 2 ceMecTp

TTioma b MIacTHHBI CIFOSHOTO KOHeHcaTopa 36 cm?, ToimuHa cios ausnektpuka 0,14 cM. BBIUMCIUTE €MKOCTH,
3apsijl ¥ SHEPTHI0 KOHICHCATOPA, €CIM Pa3HOCTh MOTEHIMAIOB Ha ero ookmaakax 300 B, ecmuomm = 2,1.

JIBa OAMHAKOBO 3apsDKEHHBIX IIAPUKA IIOABEIICHBI B OJHOM TOUKE HAa HUTAX OJMHAKOBOM uMHBL [Ipu sTOM HMUTH
pasonutncs Ha yrou o. [llapuku morpyxaroT B Macio. KakoBa IJIOTHOCTE P Macia, €CJIM yrojl pacX0oXKISHHU HUTEH MpH
NOTPY’KEHHHM B Maclio OcTaeTcsi HemsMeHHbIM? TLnoTHOCTL MaTepuana mapukos p = 7,5-10% kr/m3, muonexrpuueckas
MIPOHHUIIAEMOCTh Macia € = 2,2.

UYeTslpe maMIIbl, pacCUUTaHHBIE Ha HampsbkeHue 3 B u cumy Toka 0,3 A, Hago MOAKIIOYNTE MapaielbHO U MUTATh OT
UCTOYHUKA HanpsbkeHus 5,4 B. Pesucrop kakoro conpoTHBIEHHS HAI0 BKJIIOUUTH MOCIEI0BATENBHO JaMam?
Awmnepmetp umeet conpotusierue 0,02 Om. Ero mkana paccumtana Ha 1,2 A. IllyHT kakoro COmpOTHBIEHHS HAJ0
MIOCTaBUTH K aMIIEpPMETPY, YTOOBI MOXKHO OBIIIO M3MEPSTH TOKU CHIION 10 6 A?

OpHOpoHOE MarHUTHOE Tone ¢ uHayknueid 200 MTn gelicTByeT Ha MOMEUICHHBIH B HETO NMPOBOIHUK JUTHHOH 50 cM ¢
cuoit 0,7 MmH. Onpenenure Cuily TOKa B IPOBOJHUKE, €CIIH YTOJI MEX/y HAalpaBJICHHWEM TOKa M HHAYKIIMEH MarHUTHOTO
noJist pasen 45°.

KsamparHas paMka mHOMeIIeHAa B OJHOPOJHOE MarHuTHoe mosie. Hopmanme K IJIOCKOCTH paMKH COCTaBISIET C
HarpasjieHHeM MarHuTHOro nojisi yroj 60°. Cropona pamku 19 cm. Onpesennte MHAYKIMIO MarHUTHOTO TIOJIS, €CIIH
U3BECTHO, 4TO cpegHee 3HaueHue DJIC MHAYKIUH, BO3HUKAIOUIEH B paMKe MpU BeIKIoueHHH nons B TedeHue 0,01 c,
pasHo 50 MB.

MarHuTHBII NOTOK, MPOHU3BIBAIOIIUI 3aMKHYTBIM MPOBONOYHBIA KOHTYp ¢ comportuBieHueM 0,5 OM, paBHOMEpPHO
yBemnumics ¢ 0,2 MB6 o 7 mB6. Kakoit 3apsin npomien 3a 3To BpeMsi 4epe3 IoINepevHoe CeYeHHE IPOBOJIHHKA MPU
paBHOMEPHOM HU3MeHeHuu noToka. Cuna Toka, 9/]C — MOCTOSIHHEL

Karymika ¢ xene3HbiM cepeyHUKOM ceueHuem 20 cM? uMeer WHIYKTUBHOCTb 2-102 I'n. KakoBa moimkHa OBITH CHIIA
TOKa, YTOOBI MHAYKIUS MOJIS B CEPACYHUKE ObLIa 102 T, 4uCIO BUTKOB pasuo 1000?

Paccrosnne L ot meneit g0 skpaHa B omelTe FOHra paBHo 1 M. Onpenenuts pacCTOSHHE MEXIY INEISIMH, €CIH Ha
otpeske ol | = 1 M yknagsiBaercst N = 10 TeMHBIX MHTEP(EPEHIMOHHBIX TI0N0C. [[nuHa BomHbl A = 0,7 MKM.

Ha nnenky u3 raunepuna tonmunoi 0,3 MkM nagaet Oenbiid cBeT. KakuMm Oyzner ka3aTbesi IBET IUIEHKH B OTPaKEHHOM
CBeTe, eCIU YroJl najieHus aydeit 45°7




11.

Kakyro pa3HOCTb JUITMH BOJIH MOXKET Pa3pelInTh AU(PpaKIMOHHAs PeLIeTKa UPHHON 2 CM M IEPHOIOM 5 MKM B 00J1aCTH
KpacHBIX Jrydeii (A = 0,7 MKM) B CIIEKTPE BTOPOTO Topsiaka?

12. EcrecTBeHHBIH CBEeT MajaeT Ha IOBEPXHOCTh MAMAJICKTPHKA IOJ YIJOM TOJHOM mnonspusauuu. Koaddumnment
mponyckaHus cBera paseH 0,915. Haiitu crenens monspu3aniyl MpeIoMICHHOTO Ty4a.

13. EcrecTBeHHBIH CBET MPOXOIUT Yepe3 JIBa MOJIIPU3ATOPA, YTOI MEKAY TTIaBHBIMH IUIOCKOCTSIMHA KOTOPHIX paBeH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS WHTEHCHBHOCTH CBETAa IIOCIE IPOXOXKICHHSA 3TOH cuctembl? CUMTaTh, YTO KaXKIbIi
TOJISIpU3aTOp OTpaxkaeT u moromaet 10% magaromero Ha HUX CBETa.

14. Karox BakyyMHOTO (OTO3JIEMEHTa OCBemaeTcs cBeToM ¢ mHOW BOMHHBI 0,405 MkM. DOTOTOK mpekpamaercss mpu
3ajiep>KUBarolIell pasHocTy noreHnuanos 1,2 B. Haiitu paboTy BbIXoa 3JIEKTPOHOB M3 KaTo/a.

OIIK-1.3. [pumensier | OOy4YaIONIHIACA YMEET:

€CTECTBEHHOHAy4YHbIE  METOABI | IPUMEHSITH METOABI TEOPETHYECKOr0 M 3KCHEPHMEHTAIBHOTO HCCIEIOBAaHMS (PH3NYECKUX
TEOPETHYECKOTO u | 00BEKTOB, MPOLIECCOB M SIBJICHUH, MPOBOANUTH (PU3NYECKUE SKCHEPUMEHTHI 110 3aJlaHHOW
HKCIIEPUMEHTAIBHOTO METOJUKE U 00padaThiBaTh UX PE3yIbTATHI

HCCIIETOBAHUSA 00BEKTOB,

TIPOIIECCOB, SIBIICHUH, MIPOBOIUT
SKCHEPUMEHTHI 110  3aJaHHOI
METOIUKE " aHAIU3UpPYyeT
pe3yNbTAThI

a)
b)
c)
d)
e)

2.2.3 IlpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoien HNOJOBUHY OKPYXXHOCTH pagumycoM 1,5 kM 3a 0,5 uaca. IIpu 3TOM MOAyIs CpelHETro BEKTOpa
CKOPOCTH TEIIeX0/Ia PaBeH

3,0 kM/g

4,0 km/4

5,0 kM/4

6,0 kM/9

7,0 km/9

2. He6onpmoe Temo (MaTepHanbHYIO TOUKY) Opocunu moq yrioMm 3(0° K TOPH30HTY C HA4ambHOH CKOpocThio 20 M/C
Yepes Kakoe BpeMst TEJIO JIOCTUTHET Bhicliel Touku? Ipunsats g=10 m/c?

0,1c

02c

05¢c

lc

2¢

3. Ilpu BKIIOYEHUH DIIEKTPOJBHUIATEINS €r0 POTOP HAYMHAET BPALIAThCS PABHOYCKOPEHHO C YIIIOBBIM YCKOPEHHEM

2006/c?. CKOIBKO 000pOTOB caenaeT poTop uepe3 | cekyHay mocie BKIIOUSHHS JBUTaTeNs?
10
15
20
25
30

4. Tlanas ¢ BRICOTHI | M, rpy3 Maccoif 1 KT MOKET CaTh NPYKHUHY KECTKOCThIO 2 +10° H/M Ha BenuuuHy, paBHYIO
0,1 c™m

0,2 c™m

2cMm

lcMm

0,5 cm

5. Tenexka Maccoii 15 Kr IBMKETCS 10 BOTHYTOMY MOCTY €O cKopocThio 10 M/c. B HIDKHEl Touke cuila HOPMaIbHOTO
JIaBJICHUS TEJIEXKKU Ha MOCT BJIBOE IIPEBOCXOJUT CUILy TshkecTu. [Ipu 3ToM paanyc KpUBH3HBI MOCTA PaBEH

10m

15m

20 m

25 ™

30 m

6. Myxa maccoit 0,5 T, neTsmas co CKOPOCThIO 2 M/cC, MONAaJaeT B MOABCIICHHBIN MKW JIUCT Oymaru Maccoi 1,5 T.
Cpa3y nocie CTOJIKHOBEHHUSI CKOPOCTh JIBUYKEHUS JINCTA C MPUIKIIIIEH K HEMY MYXOi COCTaBIIsIET

2 m/c

1 m/c




c) 0,5m/c
d) 0,2wm/c
e) 0,lm/c
7. HeOGonpmoe Temo (MaTepHalbHYI0 TOUYKY) Maccoil 2 Kr, HaXOMISAIIYIOCS Ha HEKOTOPOH BBICOTE Hal IMOBEPXHOCTHIO
3eMIIM M UMCIOIIYI0 THOTEHIHAJIbHYIO 3Hepruro paBHyIo 400 J[x, OTIyCTHIN, TaK YTO Yepe3 HEKOTOPOE BPeMs OHO
ymajio Ha 3eMir0. UeMy paBHa CKOPOCTh 3TOTO Tela B MOMEHT INajgeHus Ha 3eminto? CONpOTHBICHHEM BO3AyXa

npeHeopeys.
a) 1wm/c
b) 5wm/c
c) 10wm/c
d) 20wm/c
e) 40 wm/c

8. Opmuoponmsrii auck pammyca 0,1 M, kaTsmuiics 0e3 NMPOCKaIb3BIBAHUS IO TOPH3OHTAIBHON ITOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TTONa/1asi Ha HAKJIOHHBIN Y4acTOK, OAHUMAETCS Ha BBICOTY

a) 25Mm
b) 1™

c) 05m
d) 04m
e) 02wm

9. Haiinute yncno crenenei CBO6OI[I)I MOJICKYJI HACAJIbHOTO I'a3a, €CJIN BCA DHEPIruAa €ro TCIJIOBOTO ABMKCHUA
MPpUXOAUTCA Ha MOCTYNATCIIbHOC ABUKCHUEC MOJICKYJT

a) 3
b) 4
c) 5
d) 6
e) 7
10. B JBYX OJIMHAaKOBBIX OaJIOHaX HAXOMIUTCS KHCJIOPOA TOJ OJAWHAKOBBIM JaBJICHHEM P H OTHOM U TOM XKe
TeMHepaTypOﬁ T. HOCJ‘Ie TOro, Kak ra3 13 HepBOFO 6aJ‘IJ‘IOHa ITIOJIHOCTBHO HepeKaqam/I BO BTOpOf/i 6aJ‘IJ‘IOH H TII0CJIC
O9TOT'O ITOBBICUIIN TeMnepaTypy B 1,5 pa3a, JaBJICHUEC BO BTOpOM 6aHJIOHe cTajio paBHbIM
a) p
b) 2p
c) 3p
d) 4p
e) 6p

2.2.2 [Ipumepbl TeCTOBBIX 3aIaHUI. 2 ceMecTp

KoneGaTenbHbIN KOHTYp C IPEHEOPEKMMO MaJIBIM CONPOTUBIICHHEM HMEET 3MeKTpoeMKocTh C = 25 MK®D, WHIyKTHBHOCTB
L = 0,01 I'n. MakcumainpsHas cruina Toka B KoHType 0,1 A. MakcuManbHOE HaNpsDKCHHE Ha KaTyIIKe paBHO
a) 1B

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

Ipsimoit ipoBo JukHOM L = 40 cM ABIKETCS B OHOPOJHOM MArHUTHOM II0JIE CO CKOPOCTBIO ¥ = 3 ¢/ IepIeHIUKYIAPHO

JIMHUSM WHIYKIHA. Pa3HOCTD MOTEHIMAIOB MEX Iy KoHIIaMu npososa i = 0,6 B, Muxykimsa B MarHUTHOTO MOJIS paBHa

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

e) 5Tn

Pe3zonancHas gactoTa BRIHYXKAamomied rapmonndeckoit 9/IC B xonebaTensHOM KOHTYpe, MPH KOTOPOW aMIUTUTYHA CHIIBI

TOKA MAaKCHMaJlbHa, PaBHA (dys, = 200 ¢!, Yemy paBHa HHIYKTHBHOCTB KATYIIKH B KONEOATEIEHOM KOHTYPE, €CITH eMKOCTb
KOHJICHCATOpa PaBHA C — 5 nixcD 7

a) 1Tw
b) 2Twu
c) 3THu
d) 5TH
e) 10T

IToTok  BeKTOpa d3JEKTPUYECKOW MHIYKIHMH  (QJIEKTPUYECKOrO CMEIIeHHus)) 4depe3  cepHyYEecKyI0 IOBEPXHOCTB,




OXBATHIBAIOLLYIO TOUCHHBIC 3PS/ (i = 2 K, g, = 3 uKu, gz =~ 2 uKn, paBen

a) 'L-'Ln-‘?'f‘;—j
b) 2-10-‘??;—‘;
0) 3-107°2
d) 7.10-% 2
e) 02 .

a2

TemrnepaTypa abCOMFOTHO YEPHOTO Telld YMECHBIIIIACH B 2 pa3a. Kak H3MEHHIACh €ro dHepreTHIecKas CBeTUMOCTD
a) VYsenuumnack B 16 pa3

b) Veenuumnacs B 2 pasa

C) Veenuuunacs B 4 pasa

d) VYwmensmmiacs B 2 paza

e) VYwmenbmmnack B 16 pa3

Kpachast tpanuia ¢orosddexra mis HekoToporo mertaiia paBHa A = L00mm. Onpenmenute MUHMMAaJIbHOE 3HAYCHHE
SHepruu POTOHA, BEI3bIBaromIero GoTodddext. OTBeT HaTh B 3B.

a) 1,275B
b) 3,115B
c) 5355B
d) 9,21-3B
e) 12,435B

doron paccesuics moxn yrtoMm 8 = 60° Ha mepBoHAYaNBHO TOKOWBIIEMCS 3JeKTpoHe. OTpeneanTh HAYAIBHYI0 SHEPTHIO
(G oTOHA, eciu JUTMHA BOJIHBI PACCEHHOTO (POTOHA OKa3ajaach PaBHOM KOMIITOHOBCKOM JyiMHE BOJHBL. OTBET naTh B MaB.

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

2.3 Tunosble 3a1aHNA 115 OLEHKH HABBIKOB B KayecTBe 00pa30BaTeJbHOI0 pe3yabTaTa

Kon u HaumeHnoBanue O0pa3oBaTeNbHBIN pe3yNbTaT
WHJIUKATOpa JOCTHKEHHS
KOMIIETCHIINU

OIIK-1.2. ITpumensier ocHoBHbIe | OOydJarouuiicsa BiIageeT:

IIOHATHUA Hu 3aKOHBbI HaBBIKaMH TPUMCHEHUSA OCHOBHBIX MOHATHA M 3aKOHOB KJIACCHYECKOH H COBpeMeHHOﬁ
€CTCCTBCHHBIX HayK JUIA q)HSI/IKI/I JUIA peIICHU A HpeﬂMeTHO-Hpoq)HHBHBIX 3aga4

peleHus NIPEIMETHO-
IpOoMIBHBIX 33129

2.3.1 Ilpumepsl 3aganmii. 1 cemectp

1. Tlpu m3MepeHHH JUIMHBI Tesia OBUIO MPOBEAEHO OJHO M3MEPEHHE C IOMOIIBI0 MUJUIMMETPOBON YUCHHYECKOW JIMHEHKH.
I[Tpu aToM GbUTH NONTYyYeHO 3HaueHue AnuHb |= 22,3 cMm. UeMy paBHA HHCTPYMEHTAJIbHAS [TOTPELIHOCTh M3MEPEHUS?

2. Ilpm n3mepeHnMM [UIMHBI Tella OBUIO MPOBEJECHO OJHO HM3MEPEHHE C MOMOLIBIO INTAHTeHIMPKYJ, [IKaJla HOHUYCa
koroporo umeer 10 pnenenuit. Ilpu »>TOoM OBIIM mONMydeHO 3HaueHwe manuebl [ = 22,7 mM. Yemy paBHa

HHCTPYMEHTAJIbHAS MOTPEIIHOCTD U3MEPEHUS?

o R . .
3. Paamycel AByX IJIaHET OJMHAKOBOM IUIOTHOCTH OTHOCSTCS Kak R—' = 3 . Haiftu oTHOImEHHEe YCKOpEeHHMHA CBOOOTHOTO

MaJICHNS ¥ Ha TOBEPXHOCTH ITHX IUIAHET.
4. JlBa MareMaTWYecKWX MasTHHKAa maccamMud m; = 0L1srm m., = 0,03 5T coBepmaloT rapMOHHYECKHE KOJeOaHWS C

. o o
nepuogamu T; = 1 ¢ u T. = 2 ¢. HaiiTu oTHOIICHHE AJIMH UX HUTEH —,
1 2

L]
5. Tlox nmeiictBuem mMomenrta cuibl 100 H-M, MaxoBHK, NpeICTAaBIISIONIMA COOOW OTHOPOMHBIA TUCK Maccoil 20 Kr u
paauycom 1 M, mpruoOpeTaeT yriioBoe YCKOPEHUE PaBHOE .
6. B IBYX OJMHAKOBBIX 0AJUIOHAX HAXOJUTCS KHCIOPOJ IOA NaBieHueM 3 at™ u 5 atM. CHauana 00a 0ayuioHa COeIUHILTU




MCKIY coboii u BBIPOBHSJIM JAaBJICHUC B HUX IIPU MOCTOSIHHOI TeMIEeparype T, a 3aTeéM TEeMIICpaTypy MCEAJICHHO
YMCHBIIWIN B 2 pasa, 06H16€ JaBJICHUC B 0aJUIoHaX CTaJo PpaBHbIM .

7. JlBa npyXHHHBIX MasTHHKa Maccamu iy = 0,.0lsrum m, = 0,025 coBeplIAIOT TApMOHHYECKHE KOJIEOAaHUS C
. o Ry
nepuogamu T; = 1 cu T, = 2 c. HaliTi oTHOIIEHHE KOS PUITEHTOB JKECTKOCTH UX IPYKHUH —
: -
8. [IIpyXuHHBII ¢ MacCOWl M U KECTKOCTBIO MPYKUHBI K coBepinaeT konebanus ¢ mepronoM T . Uemy GyaeT paBeH nepuoa
KoJieOaHHH, eClTM Maccy yMEHbIINUTH B 4 pa3za?
2.3.2 Ilpumepsl 3agaHmii. 2 ceMecTp
1. Ha yuactke HEOJHOPOIHOH 1enu, coaepKamel conporusienuss A, = 3 Owu, . = 9 0w u ucrounuk ¢ IJIC £ = 6 B,
BHYTPEHHEE COMPOTHUBIICHHUE KOTOPOTO IPEeHEOPEKUMO Malo, Te4er TOK I=14
4 R £ R B
— 1+
e
I
IIpu 5TOM pazHOCTH MOTEHIUAIOB MEX Ty TOUKaM# A U B paBHa
2. barapes 3aMkHyTa Ha peocrtar. lIpy yBEIMYEHHWHM CONPOTHBIEHHS peocrtata B 4 pa3a HaNpsDKCHHE Ha HEM
yBenmuuBaetcs ¢ 2 B 1o 4 B. IIpu stom 3/IC Gatapeu paBHa
3. ToueuHslil 3apsa g CO34aeT B OKPYKAIOIIEM IPOCTPAHCTBE 3JIEKTPOCTATHYECKOE I0JIe, MOIYJIb HaNpsHKEHHOCTH
z K
KOTOPOTO 3aBHCUT OT PacCTOSIHHA 1710 3apsijfa IO 3aKkoHy E = = o Uemy paBHa pasHOCTb MOTCHUMAIOB @, — @5
= K
MeXIy TOUKaMH A 1 EHaXOIAIMIMMUCS OT 3apsAAa Ha PacCCTOSHUAX ¥y = 1 a M 73 = 2 3 COOTBETCTBEHHO?
4. Tlo ToHkoMY TpoBOIY TeueT TOK J. NHAYKIMS MarHUTHOTO TOJISt B IIEHTPE MOMYKOJbIa paguycoMm A paBHa
I
0
5. DnexTpoH 3apanoM —e, o0najgas KMHETHYECKOW SHeprued, paBHOW Ei, ABMKETCS IO OKPYXHOCTH B OJHOPOIHOM
MarHUTHOM II0JI€ C UHAYKIMEH B. Paauyc OKpy>XKHOCTH IIpH 3TOM PaBEH /
6. KonebarenbHblii KOHTYp UMeeT eMKocTh 1 MK® 1 uHAyKTHBHOCTH 100 MKI'H. KakoMy yclIOBHIO JOJDKHO YAOBIIETBOPSITH
COTIPOTHUBIIEHUE KOHTYPA, YTOOBI B HEM MOTJIH MPOUCXOIUTH 3aTyXaloIIie TapMOHUYECKHE KoJleOaHus?
7. Conenomp mmHOW [ = 1m, gumaMeTp KOTOPOTO Maj IO CpaBHEHWIO C¢ ero mHOW, mmeer N = 1000 BuTkOB.
Hamps>keHHOCTh MAarHUTHOIO I0JISL BHYTPU COJIEHOUJA, €CJIM 110 HEMY IIPOXOAUT TOK [ = 2 A, paBHa
8. PaccrosiHue Mexay COCEHUMU MAaKCUMyMaMH IPU JUIMHE CBETOBOIl BOJHBI, paBHOH A, B onbite OHra pasHo 0.1 mMM.
Yemy OynieT paBHO pacCcTOSTHAE MEX/y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpH JUITMHE BOJHBI 247
9. B omsire IOHra paccrosiHre Mex 1y mensaMu | MM, pacCTOSIHIE OT HCTOYHHKOB JI0 9KpaHa 3 M, MIMPUHA T0JIOC Ha DKpaHe
1,5 mm. Haiitu a5ty CBETOBOM BOJIHEIL.
10. Yemy paBHa nocrosHHas AUPPAKIHMOHHON peIéTky, ecr Ha 1 MM e€ anmHbl copepxurcst 200 mrpuxos?
11. Temmeparypa aGCOMIOTHO YEPHOTO TENNa YMEHbIIWIACH B 2 pa3a. Kak u3MeHHUsIach ero sHepreTuyeckasi CBeTUMOCTh?
12. DHeprus (HOTOHA, COOTBETCTBYIONIAA KPAcHOW TpaHmue (Gotodddexra, 11a xamus pasHa 7.2 - 107 x. Onpenemute
MaKCHMaJIbHYI0 KMHETHYECKYIO PHEPIHIO ()OTORIEKTPOHOB, €CJIM HA METaJUl TafaeT CBET, SHEPTHsl (POTOHOB KOTOPOTO
paBHa 1075 Ix.
OIIK-1.3. IMpumensier | OOydaromuiics BiIaIeeT:
€CTECTBEHHOHAYYHbIE ~ METOAbI | HaBBIKAMM NPUMEHEHUs] METOAOB TEOPETHYECKOTO U SKCIEPUMEHTAIbHOIO HUCCIIEAOBaHUS
TEOPETHYECKOT O n | ¢usnuecknx O0OBEKTOB, MPOIECCOB M SIBICHWH, HAaBBHIKAMH NPOBEACHUS (HU3MYECKUX
9KCHEPUMEHTAIBHOIO 9KCIIEPUMEHTOB 110 3aJJaHHOW METOIMKE M 00pabaThIBaTh UX PE3yJIbTATHI
UCCIIEI0BaHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUM, MPOBOJIUT
SKCIIEPUMEHTHl 0  33JaHHOMN
METOJIIKE u aHaTU3UpPYyeT
PE3YIbTaTHI

2.3.3 ITpumepnl 3aganuii. 1 cemectp

1. HpI/I HU3MEPCHUU JUITMHBI TCJia ObLIU OIIPECACJICHBI cnyqaﬁHaﬂ MOTPpCIIHOCTD .rl‘lJ.'G =4ma u HpI/I60pHaH MOTPECIIHOCTD




Axyy; = 3 3pa. YeMy 1ipu 5TOM paBHA MOJIYIIMPUHA A0OBEPUTEIIBHOIO BEPOSTHOCTH HHTEPBaIa?
[Tpn u3MepeHun nmameTpa miapuka ObLIO NMpOBeneHO 3 m3MepeHws. [Ipu 3ToM ObUTH MOJydeHB! 3 3HAYEHUs JJTMHEI
d, = 0.9mM, d, = L.1MM u d5 = 1.0MM. UeMy npuOIU3UTENIEHO paBHa CpeHsIsl KBaApaTHiHas OIIMOKa n3MepeHHn?

[Ipr m3MepeHnN IIMHBI MpenMeTa OBUIO TpoBeneHO 5 m3MepeHuil. [Ipm 3ToM ObBUIM MOMYYeHBI 3 3HAUCHHS UTHHBI
[, =8.1mmMm, [, = 8.0MMm, I3 = 8.0 MM, [, = 8.0 MM u I = 7.9vm. UeMy npuOiIu3nTeIbHO paBHA CPEIHSAS KBAApaTHIHAS

oImnOKa U3MEpeHuit?

Bo cKONbKO pa3 U3MEHUTCS] YCKOPEHHE CBOOOIHOTO MaCHHs, €CIIM yIAIUTHCS OT MOBEPXHOCTH 3eMIIM Ha PACCTOSIHUE,
paBHOe paanycy 3eman?

Iepuoa MaTeMaTHYECKOr0 MasiTHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 ¢. Kakum OyzieT nepro 3Toro MasiTHUKA, eClii
€ro MOMECTHUTH B JIU(T, KOTOPBIH NBMKETCS BHU3 ¢ yckopenuem 0,84 g?

OnHOpOAHBIN TUCK Macchl 1t = 1sr u paguyca A = 1 KaTuTcs MO TOPH3OHTAIBLHON MOBEPXHOCTH CO CKOPOCTHIO

¥ = 1 a'c 6e3 mpockanb3biBanus. Haliiure KWHETHYECKYIO SHEPIHIO 3TOTO JTUCKA.

Mapuk guameTpoM &, ABHXKETCA B JKUAKOCTH C BSI3KOCTBIO 7] CO CKOPOCTBIO 17, IIPH 3TOM Ha HETO IEUCTBYET CHa

BA3KOT'O TPCHUA F. quy 6y[[eT paBHa 3Ta CuJia, €CJIU 3TOT KC HIapUK 6y,ueT JBUI'aTbCA B JKHJIKOCTU C BA3KOCTBIO 2?‘} COo

.
CKOpPOCTEIO ;?

B
S

I'py3uk Macchl i = 15T coBeplIaeT cOOCTBEHHBbIE 3aTyXarollie KoJecOaHUs Ha IpPYKHUHKE JKECTKOCTH Kk = 2 o

sakony x(t) = Aexp(—fFt) cos (cat + 4:), e A=001lu, f£=01ct, w=2c' Haiitu norapupmudeckuii

JACKPEMECHT 3aTyXaHus.

2.3.4 Ilpumepbl 3aJaHmii. 2 ceMecTp

K osnexrtpuyeckoil cxeme, cocTosimeld U3 JIBYX PE3UCTOPOB M HUCTOYHHMKA TOKA, MOJKIIOYEHBI JIBa HUACATBHBIX
BOJIETMETPA.

[Noxazanus nepsoro BossT™MeTpa ¥ paBHo 20 B. Yto nokaspiBaeT BTopoii BombT™MeTp I ?

10.

Yemy pasHo conpotusienne rend, ecim By = 1 One, B2 = 3 Ont, Bo = 1 Ome? {

ManeHpKuil IIApUK UMEET 3apsil § W CO3/1aeT B TOUKE, HAXOISIICHCS Ha PACCTOSHUM ¥ OT 3apsaa, HIEKTPOCTaTHIECKOE
I10JI€ HAIIPSDKEHHOCTHIO, paBHOU 10 Moaymo E. Illapuk AONOJIHUTENBHO 3apsAMiv U €ro 3apsj cral paseH Zg. Uemy
cTaJjia paBHa HaIPSHKCHHOCTH 3JIEKTPOCTATHYECKOTO TOJISI 3TOTO IMIapHUKa B TOYKE HA PACCTOSHUU 21"0T HEero?

Nmeetca xarymika, AJMHa KOTOPOH BO MHOrO pa3 MeHblle ee paguyca R. Karymka coxepxutr N BUTKOB, MO Hel
MIPOTEKAeT TOK, CWIOH I, IpH 3TOM MarHWTHas MHAYKIMS B IEHTPE TAakoW KaTywku paBHa EB,. Uemy Oyzmer paBHa
MarHWTHas WHAYKIOWS B IEHTPE KaTYIIKH, €CIIHM YBEINYUTh KOJIMYECTBO BUTKOB B HEHl B 2 pa3a, a TOK, MPOTEKAIOIINI B
Hell yMEHBIINTH B 2 paza?

3apsoKkeHHasl yacTUla JBMXKETCS B OJHOPOAHOM MAarHMTHOM IOJIE IO OKPYXHOCTH, paguyca H. B HEKoTOpeli MOMEHT
BPEMEHM HHIYKIWI0O MarHUTHOTO IIOJII YMEHbIIMIHM B 3 pa3a. KakoB crayn pagmyc OKpPYXHOCTH, IO KOTOPOH cTaia
JIIBUTATBLCS YacTHUIa?

KonebaTenbHEIH KOHTYp MMeeT JoOpoTHOCTh, paBHylo 10°. Ha CKONBKO MPOLEHTOB MPHOIH3UTENFHO YMEHBIIACTCS
9HEPrHs BBIHY)KICHHBIX KOJeOaHM B TAKOM KOHTYpe 3a mepuon?

JIBa a1eKTpoHA BpaIlatOTCs B OJHOPOJAHOM MATHUTHOM Ioiie. Eciim X CKOpOCTH OTHOCATCS KaK % = 2, TO OTHOLIEHUE

B
HX PaJUyCOB BpaICHHS R—' paBHO

Kak W3MEHHTCS DPACCTOSHUEC MEXKAY HHTEPPECPCHIMOHHBIMH IOJIOCaMU B ombiTe FOHra, ecnu paccTOSHHE MEXIy
9KpaHaMU YBEJINYUTH B 2 paza?

B omnbite FOnra anuna BoaHsl uaMenuiacsk ¢ 600 am Ha 400 uM. Kak u3meHuach mupuHa nojioc Ha skpaHe?

Iepuon audpakumonHoil pemetkd paBeH d. Kak M3MEHHTCS DPACCTOSIHUE MEXAY TVIABHBIMH MAaKCHMyMaMH MpPH
Judpakuuy cBeTa Ha JU(PaKIMOHHOW peleTKe NpHu HeOOJbUIMX yriax AU(QpPaKkHM, eclu nepuoj JudpakunoHHON




penreTku Oynet paBeH 2d, a IOJI0KEHUE MEXKIY PEIETKOM U SKPaHOM HE M3MEHHTCS?

11. Kak m3MeHWIach TeMIlepaTypa YepHOTO TeNa, €CNH JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAaKCUMYyMY €TO CIIEKTPaIbHON
IUIOTHOCTH 3HEPreTUYECKOH CBETUMOCTH, cMecTuTCs ¢ A, = 300w no A, = 100 ?

12. Kak Obla U3MEHEHA YacTOTa CBETA, €CIIM MaKCHMaJbHAs CKOPOCTh AJICKTPOHOB mpH (HoTodpdekTe Bo3pocia B 3 paza?
PaboToii BBIX0a AIIEKTPOHOB U3 METaJlIa IpeHeOpeYb.

2.4 TlepeyeHb BONPOCOB /15 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallnu
1 cemecTp

1. Cucrema otcuera. [IpoiineHHblii myTh U NepeMelieHHe. Panuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b
Mexay HUMH. CpenHsIst CKOPOCTb M CpefHee yCKOpeHHe. TaHreHIIMaIbHOE ¥ HOPMAJIbHOE YCKOPEHNUS U X CBA3b CO CKOPOCTBIO.

2. JIBM)XeHHE YacTHIBI IT0 OKPY’KHOCTH. BEKTOpHI yria moBopoTa, yIiioBoil CKOPOCTH M YTIOBOTO yCKOpEeHHUs. CBsI3b MEXIY
YTTIOBBIMH U IMHEHHBIMU BEITMYUHAMU.

3. [epsrrit 3akoH Heiotona. [lonstre maccel. Bropoit 3akoH Hrerorona. Ilonsatue cumbl. Crnoxkenune cuir. TpeTwil 3aKoH
Herorona. ['paHnIBl MPUMEHNMOCTH KJIACCHYECKOTO CIIOC00a ONMCAHUS IBIKCHNS YacTHII.

4. OCHOBHBIE CHJIBI B MEXaHHKE: CHJIBI BCEMHPHOTO TATOTEHUSI, CHIIBI TPEHUS CKOJIBXEHHS, CHIIBI CONIPOTUBIICHHS, YIIPYTHE
CHUIBI.

5. 3aKOH U3MEHEHUS U COXPAaHEHUS UMITYJIbCa MEXaHUIECKOH CHCTEMBI.

6. Llentp macc. OCHOBHO# 3aKOH MOCTYIATEILHOTO JIBMKCHHSI ICHTPa MAacC.

7. YpaBHEHHE JBIKEHHS Tella IEPEMEHHON MacChl.

8. 3aK0oH U3MEHEHNUsI KHHETHYECKOW 3HEPTUU cucteMbl. PaboTa 1 MOIIHOCTS.

9. KoHcepBaTuBHbI€ (TIOTEHIMAIBHBIE) M HEKOHCEPBATUBHBIE CHIIbl. [loTeHIanpHas sHeprusi. CBA3b MEXy HOTCHIMAIbHON
SHEpPrUeil U CUJIOoH.

10. 3aK0H U3MECHEHHUS  COXPAHCHHS TTOJIHON MEXaHMIECKOH SHEPTHN CUCTEMBI.

11. MOMEHT HMMIyJibCa MaTEpPHAIBFHON TOYKM. MOMEHT HMITyJIbCA MEXaHWYECKOH CHCTeMBl. MOMEHT cuibl. MoMEHT
HUMIIYIbCa U MOMEHT CHIIBI OTHOCUTEIBHO OCH.

12. 3aK0oH U3MCHEHHS ¥ COXPAHEHHUS MOMEHTA UMITyJIbCa MEXaHUUECKOI CHCTEMBI.

13. llenTpanpHOe CTOJKHOBEHHE IBYX 4YacTuIll. AOCONIOTHO yHpyroe W abCOJIIOTHO HEYNpyroe crojkHoBeHue. CKopocTu
YaCTHI] 110CTIE CTOJIKHOBEHUS.

14. OcHOBHO# 3aKOH BPAIIATEILHOTO ABMKEHHUS TBEPJIOTO Tella BOKPYT HEMOABIKHOM OCH.

15. Onpenenenne momeHT nHepuuu. Teopema [llTeiinepa.

16. MOMEHT MHEPIMU TOHKOTO CTEP)KHS OTHOCHTENILHO OCH, IIEPIEHIUKYISIPHON CTEPIKHIO.

17. MoMEHT UHEPIIMH OJHOPOIHOTO JHCKA, OTHOCUTENIFHO OCH, MEPIEHANKYIIIPHOM IIIOCKOCTH JUCKa U MPOXOSIIeH uepes
€ro LEHTP.

18. MoOMEHT HHEpIHMU OJTHOPOAHOTO IIapa, OTHOCUTEIHHO OCH, ITPOXOSIICH Yepe3 ero EeHTp.

19. Kunernueckas HEprys BpallaTeIbHOTO IBH)KESHHS TBEPJIOTO Tela.

20. UpeanpHas xunkocts. CTallmoHApHOE TCUCHHUE MICATFHON KUAKOCTH. Y paBHeHUe beprymmm. Bsskas xuakocts. CHitbl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHocTH [anmnesi. IlpeoOpasoBanusi [amunes. [IpuHIMII OTHOCHTENBHOCTH B PEIATUBUCTCKOMN
Mexanuke. [Ipeobpa3osanus JlopeHna A KOOPAUMHAT U BPEMEHHU U UX CIIEACTBHUS.

22. PenATHBUCTCKUN UMITyJIbC. [TosHast SHEPTUs YacTHIbl. JIMHAMHYECKUE U CTATUCTUYECKHUE 3aKOHOMEPHOCTH B (DU3HKE.

23. lebopmanusi mpososibHOTO pacTsbkeHust (CkaTusi) TBepjaoro Ttena. HampspbkeHue. OTHOCHTENBHOE —YAJIHHEHHE.
Koaddumuent ynpyrocta. Moaymns FOnra. 3akon ['yka mmst pactsoxernns (cxarus). dedopmarust casura TBEpAOTo Tena.

24. Onpenenennie KoyeOaHMi B MEXaHHYECKOH cucreme. ['apMoHMYeckue KojeOaHusi. YpaBHEHHE TI'apMOHHYECKHX
KosieOaHMi 1 ero pemeHue. ['eoMerpuueckas HHTEpIpeTays TApMOHUYECKUX KOJICOaHHH.

25. ®opmyna CII0KEeHUs IBYX TAPMOHNYECKUX KOJIeOaHHH.

26. [Ipy>KuHHBINA ¥ MaTeMaTHYECKUH MasSTHUKH.

27. duznyeckuii MasTHHUK.

28. YpaBHEeHHE 3aTyxaloUIMX TapMOHMYECKHX KoJIeOaHMH W ero peuieHue. YCJIOBHE CYNIECTBOBAHHMS 3aTyXalOLIMX
KosieOaHNi. XapaKTepUCTHKH 3aTyXaroIMX KoJeOaHHii: 4acToTa, Meproj, KodQQUIIMEHT 3aTyxaHus, JOrapu(MUUECKUN IEKPEMEHT
3aTyXaHus, J0OPOTHOCTE.

29. YpaBHEeHHUE BbIHYKJICHHBIX KOJICOAHHUH 1OJ1 IeHICTBHEM TIapMOHMYECKH M3MEHSIONICHCS BHEIIIHEH CHIIbI U €r0 PeLIeHUe.

30. sSIBnenue pe3oHaHca. Pe3oHaHCcHas yacTora.

31. BosHoBbIe aBmkeHus. [lmockast cuHyconaibHas BoJHA. berymiue u ctossgre BoHbL. YacTora, AJIMHA BOJIHBI, BOJHOBOM
BEKTOp, (pa3oBasi CKOPOCTb.

32. Ilpeamer tepMoauHamMuKid. OCHOBHBIE TMOHSATHS W ONpEACICHHS TEPMOJMHAMUKK  (MaKpOCKOMHYECKas CUCTEMa,
BHYTPEHHUE U BHEIIHUE MapaMeTphbl, COCTOSHUE, PABHOBECUE, PABHOBECHBIC U HEPABHOBECHBIE COCTOSIHUS, MPOLIECC, PABHOBECHBIE U
HEpPaBHOBECHBIE IPOLIECCHI).

33. O6uiee Havasao TepMoaguHaMUKU. [ToHsTHE SMIMPUYECKOH TEMIIEPaTypBbI.

34. OCHOBHBIE NOJIOKEHHSI KHHETHYECKOW TEOPUH MJI€alIbHOTO ra3a. Y paBHEHNE KHHETHUECKON TEOPHH I'a30B JUIsl AaBJICHUSL.

35. Pacnpenenenne sHEPruy MOJIEKYJI 110 CTETICHSIM CBOOOIBI.

36. 3axoH MakcBeiuia 0 pacipeielIeHUH MOJIEKYJI HASaIbHOTO I'a3a 110 CKOPOCTSM M SHEPIHsAM TEIUIOBOTO JIBHKECHHS.

37. Bapomerpuueckas popmyia. Pacnpenencuue bonbimana.



38.

BuyTpeHHSsI 2HEprust TepMOAWHAMUYECKOW cHcTeMbl. [lepBoe Hadanmo TepMmoauHamuku. Dopmyma s paboThI

naeIbHOTO Ta3a. [ padudeckoe mpencraBieHne paboThI rasa.

39.

TemmoeMKkoCTh TepMOHHHaMHqCCKOﬁ CHCTEMBI. Y AenbHaAsS U MOJIApHad TCIITIOCMKOCTH. TemmoemMKkocTh B HN30XOPUICCKOM

1 1300apHUIECKOM MPOIIECCAX U CBSA3b MEKAY HUMH. BHYTpeHHSIA SHEpTrHs HICaIbHOTO Ta3a.

40.
41.
42.

AnmabaTHyecKuii mpoIiece 1 ero ypaBHeHue. PaboTa rasa mpu aanabaTuaeckoM mporecce.
ITonutponuyeckuit mpouecc U ero ypaBHEHHUE.
WneansHblil M peanbHbIi rasel. YpaBHeHus MenaeneeBa-Knaneiipona u Ban-gep-Baansca. BHyTpenHss »Heprus

pCaJIbHOTO Ira3a.

43.
44,

Bropoe Havano TepMOAMHAMUKY B PA3IMYHBIX (HOPMYIUPOBKAX.
O6parumMble 1 HeoOpaTuMble npouecchl. [lonstue sHTponmu. CBoiicTBa »HTponuu. POpMyIHpPOBKa BTOPOrO Hayaia

TEpPMOJMHAMHUKH C UCIIOJIb30BaHUEM MOHATHSA >HTponuu. Teopema HepaeTa.

45,
46.
47.
48.

DHTponHA UACATBHOTO Trasa.

Temnopsie mamuabl. KT/ TemoBoi MantuHEL
uxn Kapno. KII/] nuxna Kapuo. Teopema KapHo.
CTaTHCTHYECKUH CMBICI SHTPOITHH.

2 cemecTp

1. OnexTpuueckue 3apsabpl U uX cBoicTBa. 3akoH Kynona. HampspkeHHOCTH anekTpocTatudeckoro mois. [IpuHiumn
CYTIEPIIO3UIINH IIIEKTPOCTATHUECKUX TOJIEH.

2. Teopema 'aycca 11 DJIEKTPOCTATHYECKOTO MOJIS B BaAKyyMe.

3. [Ipumenenune Teopemsl ['aycca Kk pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX I0JIeH B BaKyyMe.

4. llupkynsinust  BEKTOpa HANMPSDKEHHOCTH  3JEKTPOCTATHYECKOr'O  ITOJIS. Teopema o nupkymauuu. [loteHnuan
JNEKTPOCTATUYECKOTO MoJisA. CBsA3b MOTEHIUANIA U HAIPSKEHHOCTH.

5. DnexTpudecknit tunons. [lone qumos.

6. dudnextpuku. [lonspusanns 1u31eKTpUKoB. Bexrop momspusanuy. HampspkeHHOCTB OIS B AUDIIEKTPHKE.

7. Onextpudeckoe cmemenune. Teopema ["aycca st BEKTOpa 37€KTPUIECKOTO CMEICHHS.

8. YcnoBust Ha rpaHuIle pasjena AByX AUDICKTPHIECCKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

10.
11.
12.
13.
14.
15.
16.
17.
18.

OnekTpuydeckas eMKOCTb yeUHEHHOI0 IpoBoJHNKa. KoHaeHcaTophl. DNeKTpoeMKOCTh KOHAEHCATOopa.

OHeprust CUCTEMBI 3apsiI0B, YEIUHEHHOTO IIPOBOJHIKA U KOHJCHCATOPa. DHEPTHs ANEKTPOCTATHIECKOTO MOJIS.
OnexTpuuecKuil TOK, CHiIa ¥ MIOTHOCTh TOKA.

3axon Oma. CompoTHuBiIeHHE IPOBOJHUKOB. PaboTa u MoutHOCTh. 3akoH [xoyms-JIenmna.

CropoHHHUE CHITBI. DJIEKTPOABIKYIIAs CHila U HanpspkeHue. 3akoH OMa J1si HEOZHOPOJHOTO yJ4acTKa LETH.

IIpasmna Kupxroda g pa3BeTBICHHBIX LETCH.

DJeKTpONpOBOAHOCTH MeTaIoB. HocnTenn Toka B Metaimax. HemocTaTouHOCTh KIaCCHYECKOH AIIEKTPOHHOM TEOPHH.
DJeKTPUYECKUH TOK B BakyyMe. TepMO3IeKTpOHHAsE IMUCCHSI.

Yposens Pepmu. DneMEHTHl 30HHOW TEOPHH KPUCTAIOB. 30HHAS CTPYKTypa HHEPreTHYECKOrO CHEKTpa 3JIEKTPOHOB

TBEPAOTO TCJa.

19.

MarHuTHOe TIoJie W €ro XapakTephcTHKH. MarHuTHas MHAyknusa. 3akoH buo-Caapa-Jlammaca. MarHuTHoe Imoie

JBIOKyIIErocs 3apsana. 3akoH Ammepa. Cuna Jlopenna.

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

26

Teopema 0 HUPKYJIAUY BEKTOPAa MarHUTHOW MHAYKIUH.

IToTok BekTOpa MarHuTHOM MHAYKIMU. Teopema I"aycca i1 BeKTopa MarHUTHON MHIYKIUU.
MarHuTHOE 10JIE COJIEHOUA U TOPOHUIA.

Pabora no nepemMereHuio IPOBOAHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

OHeprust MarHUTHOT'O TIOJIS.

MarsuTHOe noJie B BelecTBe. SIBlneHne HamarHuuuBaHusl. BeKTop HAMarHU4EeHHOCTH.

. BeKTOp MarHUTHOH WHAYKIWU B BEUICCTBE.
27.

HaHpH)KeHHOCTL MArgvTHOI'O IIOJIA. MarnauTHas BOCHPUUMYUBOCTL W MArHuTHas IMPOHULAEMOCTb. TeopeMa (0]

HUPKYJIALINU ]I BEKTOPAa HAIIPSXKCHHOCTU MArHuTHOTO TTOJIA.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

VYcnoBus Ui MarHUTHOTO TIOJISL HA TPaHULE pa3jiesia IByX MarHeTHKOB.

JlnamarHeTuky U apaMarieTuku. GeppoMarHeTUKU U uX cBoicTBa. [Ipupona dheppomaruernzma.

SIBeHHe AIEKTPOMArHUTHOM MHAYKIMK. 3aKkoH Dapajiest M ero BHIBOJ U3 3aKOHA COXPAHEHHSI SHEPTHH.

MHayKTUBHOCTH KOHTYpa. SIBIeHUE CAaMOUHAYKIUH.

Toku npu pa3MbIKaHUM U 3aMbIKaHUU 11end. B3anMmHas unaykuusa. Teopema B3aMMHOCTH.

Buxpesoe anexkrpudeckoe nosie. Tok cMenieHus..

VYpaBHenuss MakcBesia Juist 3JIEKTPOMArHUTHOTO MOJISL.

KonebarenpHbI KOHTYp. YpaBHEHUE KOJeOaHHU B KOJIeOATEILHOM KOHTYPE H €0 PEIICHHE.

BriHyXIeHHBIC 2IEKTPHYECKUE KOIeOaHus B KOJeOaTeIbHOM KOHTYpe. SIBIICHHE pe3oHaHca.

IlepemeHHbIH 251eKTpUUEeCcKUil TOK. MOIIHOCTD, BbIAENsIEMAasi B LIS IEPEMEHHOr0 ToKa. JleiicTBylolue 3HaueH sl TOKa U

HapsoKCHUS.

38.

IlotiTmHTA.

39.
40.
41.

3J'I€KTp0MaFHI/ITHI)I€ BOJIHBI. I[I/I(l)(l)epeHHI/IaHLHOG YpaBHCHUEC 3J'[eKTpOMaFHPITHOI>1 BOJIHBI U €ro pelicHueC. BeKTOp

CBeToBbIe Tydd. 3aKOHBI TeoMeTprueckoi ontuku. [Tpuanun ®epma.
IlenTpupoBaHHBIE ONITHYECKUE CHUCTEMBI. JIMH3BI. DopMyiia TOHKOH JIMH3EL. [locTpoeHne n300paskeHuH B JINH3AX.
KorepeHTHOCTS 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. VIHTEpdepeHIHs cBeTa. Y CI0BHE MAaKCUMYMOB U MHHUMYMOB.

MeTtonbl HaOMOIeHNsT HHTepdepeHIY CBeTA.



42. VIlarepdepeHnys cBeTa B TOHKHUX TUIEHKAX M IJIACTHHKAX.

43, Konbua HerotoHa.

44, JTudpaxiust CBETOBBIX BOJH. MeToj 30H @peHers.

45. ucpaxmms OpeHens Ha KPYTIIOM OTBepCcTHH U aucke. Crimpans Openerns.

46. Mudpaxmus Opayarodepa Ha OTHON IIEIIH.

47. Tudpaxuns OpayHrodepa Ha quHpakIIUOHHON pEIIeTKE.

48. JTucniepcust cBeTa. DIEKTPOHHAS TEOPHUS TUCTICPCHH.

49. EcTecTBeHHBII M MOJIIpU30BaHHbBIN cBeT. [loysipu3anms cBeTa NMpH OTPAKEHHH M TPEIOMJICHHM Ha TIpaHUIE JBYX
JIUAJIEKTPUKOB.

50. [onstpu3anus cBeTa NpH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TemioBo€ M3TydEHUE U €TO XapaKTEPUCTHKH.

52. 3akons! TeruioBoro u3nydeHus (3akoHsl Kupxroda, Credana — bonpumana, Buna, popmynsr Penes-/xunca u [lnanka).

53. ®otoaddexT. 3akoHbI poTodhPekTa 1 nX 00BICHEHNE ¢ TOYKH 3pEHHSI KBAHTOBOI TEOPUH CBETA.

54. 3¢ dext KomnToHa 1 ero 3neMeHTapHast TEOPHSL.

55. Pa3BuTHe npencTaBiIeHN 0 cTpoeHHH aToMa. bopoBckas Teopus BOZOPOAOTIOA00HOTO aToMa.

56. KopnyckynsipHO-BOITHOBOH JTyalli3M CBOMCTB BemmecTBa. BomHsr ne Bpoiins n ux cBoiicTsa.

57. CooTtHomenne HeonpeaeneHHocreit [ eitsendepra.

58. BonHoBas pyHKIUS U €€ CTATUCTHYECKUI CMBICIT.

59. Oomiee ypasaenue Illpenunrepa. Ypasuenue Illpeaunrepa is CTAllMOHAPHBIX COCTOSHHIA.

60. Yactuiia B 0THOMEPHOI MOTECHIIHATIBLHOM sIME.

61. ITpoxorkaeHUE YaCTUIICH MOTECHIIMATIBHOTO Oaphepa.

62. Bomoponomnomo0Hble aToMbl. JHepreThdeckue ypoBHH. [loTeHrmanel BO30OyKACHHS U HOHM3AUH. CIEKTPhI
BOJIOPOAOIIOOOHBIX aTOMOB.

63. Hepa3zmmunMocTh OAMHAKOBBIX YacTUIl B KBaHTOBOM MexaHuke. [Ipuaiun [Taymn. CTpyKTypa 3HEpreTHUeCKHX ypOBHEH
B MHOTOJIEKTPOHHBIX aTOMaXx.

64. Turrer cBsA3eit SJTCKTPOHOB B ATOMAaX.

65. Monekyna Bomopoaa. dusndeckas Ipupoaa XUMHIECKON CBsI3HU. MIOHHast M KOBAJICHTHAS CBSI3H.

66. DnexTpoHHBIE, KOJIeOaTeNbHBIE M BPAIIATEIbHBIE COCTOSIHUSI MHOTOaTOMHBIX MOJIEKYJI. MOJIEKYIISIpHBIE CIIEKTPHI.

67. DneMeHThl KBaHTOBOW TEOpUH H3IIydeHUs. BbIHYXIeHHOe W CrHoHTaHHOe wu3inydeHue (oroHoB. [IpuHIMT paboTHI
KBaHTOBOI'O F'eHepaTopa.

68. Crpoenue aToMHOro siipa. Monenu siapa. SlnepHsle peakunu. 3aKOHbI COXPAHEHHUS B SIEPHBIX PEAKLIUIX.

69. PagnoaktuBHbIe npeBpalieHus saep. Peakuus saepHoro nenenust. LlenHas peakius neneHus. SnepHelit peakrop.

70. DeMeHTapHbBIC YACTUIIBI H UX B3aUMOICHCTBUS.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUH

Kpurepun (popMupoBaHusi OLIEeHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHHUIO TECTOBBIX 3aJaHUM

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOII0» BBICTABISICTCS OOYyYaloOUIEeMyCs, €CIH KOJMYECTBO IPAaBHIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 0011ero 00bEMa 33JaHHBIX BOIIPOCOB;

- OIICHKa «yAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 0b1iero o6bEMa 3aJaHHBIX BOIIPOCOB,;

- OICHKA «HEYIOBJETBOPUTEJbHO» BBICTABIISICTCS OOYYarOIIEMYCs, €CIH KOJMYECTBO NPABHIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBaHus OLIEHOK 110 Pe3y/JbTATaM BbINOJHEHUS 3aaHU I

«OTIAMYHO/32a4TEHO» — CTABHUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK ¥ HEJJOYETOB.

«Xopomuo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAJIMYHMU B HEl He Oojee
OJIHOM Herpy0Ool OIIMOKHU U OAHOTO HeJo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPUTEIBHO/32UTEHO» — CTAaBUTCS 32 PabOTy, eciau 00ydarouuiics MpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM JOMYCTHII He Oojiee 0HOM TpyOoi OmMOKM M IBYX HEIOYETOB, HE OoJiee OTHON
rpy0oii u oaHOIl HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIIMOOK, OAHON HerpyOoW OMIMOKH U JBYX
HEJI0YETOB.

«HeynoBJiIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CAM YHCIO OMIMOOK W HEJ0YETOB
MPEBBICHIIO HOPMY ISl OLICHKH «yIOBJICTBOPUTEIHHOY MJIM MIPABMIIBHO BBIIOJIHEHO MeHee 2/3 Bceit paboTHI.

Buowl owubox:

- epybvle OWUOKU. He3HaHUe OCHOBHLIX NOMAMUU, NPAGU], HOPM, He3HAHUe NPUemMos peuleHus 3a0ad;
owubOKU, NOKA3bI8AIOUjUE HENPABUTLHOE NOHUMAHUE YCL08USL NPEOTIOHCEHHO20 3A0AHUSL.



- HezpyOvle OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HePAYUOHANbHBIN 8blOOP X00d
peuterus.

- HeOouemvl. HEPAYUOHATbHbIE NpUEeMbl BbINOIHEHUSA 3A0aHUus; OMmMOeNbHble NOSPEULHOCU 8
hopmynuposke 8v1860008,; HeOPeI’CHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK IO 3a4€Ty M IK3aMEHY

«OTAUYHO/32a4TEHO» — CTYICHT MpuoOpesl HEOOXOIUMbIe YMEHHWsS W HABBIKH, MPOJEMOHCTPUPOBAIT
HaBbIK IPAKTHUYECKOr0 MPUMEHEHUS MOJy4YEeHHBIX 3HAHUH, HE JOMYCTUIT JIOTHYECKHUX U (PaKTUUECKHX OINOOK

«Xopo1o/3a4TeH0» — CTYIACHT MPUOOpen HEOOXOJIMMBIE YMEHHS U HAaBBIKH, MPOJAEMOHCTPUPOBAI
HABbIK MPAKTUYECKOrO MPUMEHEHUS I[OJYYCHHBIX 3HAHW; JOMYCTHJI HE3HAuUUTEIbHBbIE OIIMOKU U
HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO/32a4TEHO» — CTYACHT JOMYCTHII CYyIIECTBEHHBIE OLITNOKHU.

«HeynoBjieTBOpHUTEJILHO/HE 3aUTEHO» — CTYACHT JIEMOHCTPUPYET PparMeHTapHBIC 3HAHUS H3y4aeMOT0
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOIMYIIEHbI IPyOble OIINOKU.
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