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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUIIIMHBL

1.2 | dopmupoBanne y 00yJalOMNXCs €CTEeCTBEHHOHAYIHOTO MUPOBO33PEHHS; HAYTHOTO MBIIUICHHS; IIETIOCTHOTO
IPEACTaBICHUS 0 (GU3UIECKUX 3aKOHAX OKPYKAIOIIETro MUpPa B UX €IUHCTBE U B3aUMOCBS3U; HABBIKOB IPUMEHEHHS
MIOJNIOXKEHUH (PYHIAMCHTAIBHOM (DPM3HUKHU MPH PEIICHUU KOHKPETHBIX MPEAMETHO-TIPOPHIBHBIX 33139, TCOPCTUUECKON 1
MIPAaKTHYIECKOH 0a3bl ISl YCIEITHOTO OCBOSHHS MU CHIEIINATBHBIX THCIUITIHH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOCHHE O0YJaIOIIMMUCS 3HAHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSX M IPOLECcCax, OCHOBHBIX (PU3MUYECKUX
BEJIMYMHAX U (PU3NIECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX M TPAHUIIAX UX IPHMEHUMOCTH,
(dyHIaAMEHTATBHBIX (U3MIECKIX SKCIIEPUMEHTAX W MX POJIM B PA3BUTHHU HAYKW, HA3HAYCHUH U IPUHINIAX JCHCTBHSA
BaXHEHIINX (PU3NIECKUX MPUOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHUS 1 3¢ QeKTHl Ha Oa3e 3aKOHOB KIIACCUUECKOI U COBPEMCHHOH (DM3UKH;

1.6 |— npuoOpeTeHre 00yJaroMIUMUC YMEHUH U HAaBBIKOB HCIIOIB30BAHMUS METOTUKH (PH3MUECKHX HU3MEPEHHUN H
00pabOTKH AKCIEPUMEHTANIBHBIX JAHHBIX, NCIIONB30BAHMS METOJ0B (PM3NUECKOr0 MOJCINPOBAHUS IS PeIICHHs
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHUIECKHX 3a]1a4;

1.7]|- IpHOOPETeHNE 00YYAIOMIMMHUCS HABBIKOB IKCILTYaTAllMM OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢dm3uyeckoit mabopaTopnu, 00paObOTKH U HHTEPIPETUPOBAHNUS PE3YIBTATOB YKCIICPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbBI

Hukn (pazapen) OIT: | 51.0.09

3. KOMIIETEHIIH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILINHEI
(MOJLYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4i B PO ECCHOHANBHON NeATeTbHOCTH C UCTIOIb30BAHUEM METON0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHallN3a U MOAEIUPOBAHHS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHHS IIPEAMETHO-IIPODIIIBHEIX 3a1a4

OIIK-1.3 HpI/IMCH}ICT €CTECTBECHHOHAYYHBIC METOAbI TCOPETUUCCKOI'O U SKCIEPUMCHTAIBHOT'O UCCIICAOBAHUA O6L€KTOB, IIponeccoB,
S[BJ'ICHPIfI; OPOBOAUT SKCIICPUMCHTEI 110 SaHaHHOﬁ MCTOAUKE U aHAJIU3UPYET PE3YJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHSI U 3aKOHBI KITACCUUECKON U COBPEMEHHOM (DPM3UKU U UX POJIb B PELLICHUU TPEAMETHO-IPOPHIBHBIX
3a71a4;

3.1.2 | MeTOABI TEOPETUUECKOTO U IKCIEPUMEHTANIBHOTO UCCIIEA0BaHNS (PU3UIECKUX OOBEKTOB, IIPOLIECCOB U SABICHHH,
METOJMKY IIPOBEIICHNS U 00Pa0OTKU pe3yNIbTaTOB (PU3NIECKOro SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucroIb30BaTh OCHOBHBIC ITOHITHS U 3aKOHBI (I)I/I3I/IKI/I JJIA peIICHU Hpe}.‘lMCTHO-HpOtl)I/IJ'IBHLIX 3aja4,

3.2.2 | IpUMEHATH METO/Ibl TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEA0BAHUS PU3MUECKIX OOBEKTOB, IPOLIECCOB U
SIBJICHUH, TIPOBOANTD (PU3UUECCKHUE SKCIIEPUMEHTHI 110 331aHHOI METOIMKE ¥ 00pabaThIBaTh UX Pe3yIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKaMH IPUMEHCHHUS OCHOBHBIX ITOHSITHI U 3aKOHOB KIIACCUYECKOI U COBPEMEHHOM (DU3UKH AJIs PELICHHS IPEIMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPIMEHEHHUSI METO/IOB TEOPETHYECKOTO U SKCIICPHUMEHTAIBHOTO UCCIIEIOBaHMS (PU3NUECKUX OOBEKTOB,
TIPOLIECCOB U SIBIICHUH, HABBIKAMH MIPOBEICHUS (U3MIECKIX SKCIIEPUMEHTOB I10 3aITaHHOH METOIMKE M 00pabOTKH X

pe3yNnbTaToOB
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN




1.1

KMHEMATHUKA MATEPUAJIBHOM TOYKH IIpenmer u
METO/bl MeXaHUKU. MoJienu MaTepuanbHoi Touky U TBepaoro tena. I[lonsarue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE OIUCAHUE IBUKEHUS
MaTepruanbHOH Toukd. OCHOBHBIC KHHEMATHUECKHUE XapaKTePUCTUKI
MaTepuaJbHON TOUKH: paJuyCc-BEKTOp, IEpEMEIICHHE, IPOHIEHHBIN MTYTh,
Cpe/iHss 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpeHUe. BpalaTenpHoe IBIKEHNE
MaTepUalbHOI TOYKHU. BEKTOpHI yrila I0oBOpOTa, YrJIOBOM CKOPOCTU U YIIIOBOIO
yckopeHus1. CBsI3b MEX/y YIJIOBBIMU U JIMHEWHBIMHU BeTMYMHaMHU. /JIex/

1.2

OrmpeziesieHre TIIOTHOCTH TBEPAOTO TENa MPABHILHON reOMETPUIECKON
¢dhopmer. /J1a6/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbBI AMHAMMUMKU TTOCTVYITATEJIBHOI'O IBM>XXEHN S TEJIA
ITocrynarensHoe nuxenue. [lepsoiit 3akoH Hetotona. [ToHsTHE MHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSTOTEHHSI, CHIa YIIPYTOCTH, CHJIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAHAMHUKHA TOCTYNATECIIbHOT'O JIBHXKCHUA TCIIa /Hp/

1.6

W3yueHue 3aKOHOB MOCTYMATELHOTO ABMKEHHS ¢ TIOMOIIBIO MAITHHBI
ATtByna. /JIa6/

1.7

3AKOHBI UBMEHEHUA 1 COXPAHEHUMA UMITYJIBCA, SHEPTYN U
MOMEHTA UMITYJIbCA Wmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CHCTEMBI M ypaBHEHHE €T0 JIBHKEHUSL.
Kunetnueckast sHeprus u 3aKoH ee U3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTHUBHEIE CIUIBL. [loTeHIMansHas sHeprus. CBA3b MEeXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MeXaHW4eCKOH SHepPruM CUCTeMbl. MOMEHT UMITYJIbCa MaTEpUAIbHON TOYKH 1
MEXaHUIECKOH CHCTEMBI, 3aKOH €r0 N3MEHEeHNUs M coxpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHHUS U COXPaHEHHS MMITYIIbCa, SHEPTUN 1 MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXpaHEHUs UMITYJIbCA U SHEPTUH NP coynapeHuu tei /J1ad/

1.10

JANHAMUKA BPAIIIATEJIBHOI'O IBMXKEHW A TBEPIOI'O TEJIA
OCHOBHOI1 3aKOH BpalIaTeIbHOIO IBUYKEHUS TBEPIOTO TeJIa BOKPYT
HEINOJBMXHOI ocu. MOMEHT HHepLIMU. Bpruncienre MOMEHTOB HHEPLIMU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckast 3Heprus BpaIarebHOrO IBIKSHHUSI TBEPIOTrO Teia.
/JIex/

JluHaMuKa BpalaTeaIbHOro ABMKeHus TBepaoro Tena /IIp/

I/I3yquHe JAVMHAMHUKH BpaaTCJIbHOI'O ABMKCHUS C ITIOMOIIBIO MasiTHUKA
Ob6ep0exa. /J1ab/

1.13

MasitHuk MakcBesa. Onpe/iesieHre MOMEHTa HHEPLMHU TeJl U IIPOBepKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHUWYECKHE KOJIEBAHIA

OnpenencHue koneOannii. XapakTepUCTHKA TAPMOHUYCSCKHUX KOJCOaHUA.
Dopmyna croxeHHs AByX TapMOHHYIecKuX Konebanuit. [Tpumepst
KoNebaTeNbHBIX CUCTEM: MPYKUHHBIH, MaTeMaTHYECKUIA U PpU3nyecKuit
MAasTHUKH. YpaBHEHHUE 3aTyXaloLIMX KOoJIeOaHUH U ero perieHue.
XapaKTepHUCTHKH 3aTyXaIONINX KojeOaHni. YpaBHEHNE BEIHYKICHHBIX
KoneOaHui Mo AefiCTBHEM rapMOHUYIECKH N3MEHSIOIIEHCs BHEIIHEH CUIIBI U €T0
peuienue. SIBnenue pe3oHaHca.

/JTex/

1.15

Mexanndeckue konebanus /T1p/

1.16

OmnpeneneHue yCKOPEHUsT CBOOOIHOrO MAJCHUSI IIPU MOMOIIY MATEMATHYECKOTO
MmastHuKa. (OnpeseneHne MOt CIBUTa C TIOMOIIBIO TIPYKUHHOTO
MasiTHHKA.) /J1a6/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMoctynaTs! criennanabHOR TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopentia. CneactBus u3 npeodpasosanuii Jlopenna. MHTepBan MexIy
coOBITHsIMU. VIMITYITBC B CTIEITHATBHOI TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENSTUBUCTCKOM AMHAMUKH MaTepUATbHON TOUKH. DHEPIHs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOIVMHAMUWKU OcHOBHbIE
ompeneNeHus U NoHATUs TepMonuHaMuku. HyneBoe Hauano TepMOJMHAMUKY U
noHsATHE TeMnepatypbl. TepmoauHamuyeckue GpyHkun cocrosHus. [lepoe
Hauayio TepMoarHaMuky. TemnoemkocTs. M3onponeccsl. Bropoe Hauano
TEPMOAMHAMUKH B Pa3TNIHBIX (GOpMyIHpOoBKax. [IoHATHE TEIIOBOI MAIIHHEL.
KITJ TennoBoit mamunel. [ukn Kapuo u Teopema Kapro. HepaBencTso
Kiaysuyca. Ontponust. TpeTbe Hauano TepMofuHAMUKH. /JIex/

32

Onpenencuue ko3 dUIMeHTa BI3KOCTH XKUIKOCTH Mo Metony Ctokca. /J1ab/

33

OJIEMEHTBI CTATUCTUYECKOU ®U3UNKUN.

OCHOBHBIE MOJIOKEHHSI KHHETUYECKOH TEOPUHU HCabHOrO ra3a. YpaBHEHUS
COCTOSIHMS U/I€JIBHOTIO U PEAIBHOIO ra3a. YpaBHEHHE KHHETHYECKONH TEOpUU
ra3oB Juis nasieHus. Pa3zoBoe npoctpancTBO. OyHKIUS paclpeneIeHHs.
Kunaccuueckast u kBaHToBast cratucTtika. Pacnpenenenue Makcenia.
Bapometpuueckas popmyna. Pacnipenenenue bonbimMana. ITousitue o
KBaHTOBOH ctatuctuke boze-OitHmreitHa u @epmu-Jupaka. CBs3b SHTPONHUHU C
TEPMOJUHAMUYECKON BEPOATHOCTBIO. SIBIIEHUS NIepeHoca.

/JTex/

34

OrmpesienieHre OTHOIICHHUS TEINIOEMKOCTEN ra3a METOJIOM a1HabaTHuecKoro
pacmupenwust. /J1a6/

3.5

DJeMEHTHI CTAaTUCTUYECKOH (I3UKA. DIeMeHTH! TepMoauHaMuk /I1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DNEeKTpUUYECKUH 3apsi U dJIeKTpocTaThudeckoe noie. HanpsokeHHOCT 1
MOTEHITHAN HJIEKTPOCTATUYECKOro 1ojst. CBOMCTBO CYNEPIIO3UINHN IS
ANEeKTpOCTaTHYECKUX nojel. CBA3b MEXIy HaNpPSXKEHHOCTBIO
3JIEKTPOCTATHUECKOr0 MO U noTeHuanoM. IToTok BekTopa HalpsyKEHHOCTH
3JIEKTPUYECKOr0 I0JIs Yepe3 OBEPXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMbl ['aycca K pacdeTy 1eKTpocTaTH4IeCKUX nonel. TeopeMa o HUPKyIALUU

JUISL BEKTOPA HAMPSYKEHHOCTH 3JIEKTPHIECKOTO MOJIS.
/J1ex/

4.2

DJIEKTPOCTATUYECKOE TTIOJIE B ITPOBOIHUKAX 1 TUSJIEKTPUKAX
DAEKTPUUECKHUIA AUIIONb U IIEKTPUUECKUI JTUMONBHBIN MOMEHT. J{UIONbHbIE
MOMEHTBI MOJICKYJT AM3JIeKTpUKa. [1osipHbIE U HENMOISIPHBIE TUAJICKTPHKH.
Tonspuzamus nusnexTpukoB. Bexrop nonspuszanuu. Teopema ['aycca nis
BEKTOpa NoJsipu3alvy. BeKTop 3/1eKTpruuecKkoro cMeIieHus. YCiIoB1s Ha
TpaHyIe ABYX IUAJIEKTPUKOB. [IpOBOAHUKHU B 3J1€KTPOCTATHUECKOM IOJIE.
DNEKTPOEMKOCTh YeIMHEHHOT0 PpOoBOAHKUKA. KOHIeHCaTOphl. DHEPrHsi CHCTEMBbI
3apsAI0B U SJIEKTPUUECKOTrO MOJIs.

/Cp/

43

DJEeKTPOCTaTHUECKOE MoJie B Bakyyme U Bemectse /I1p/

44

HccnienoBanue snekrpoctatudeckux nonei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcioBus CyILIECTBOBAHUS MOCTOSHHOTO AJIEKTPUYeCKOro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEPbIBHOCTU. 3akoH OMa Juisl OTHOPOJHOIO
y4acTKa enu. DJIeKTPOJBUKYIas cuila U HanpsbkeHue. 3akoH Oma [ist
HEOIHOpOAHOTro ydacTka uenu. [Ipasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBIICHHBIX AICKTPHYCCKUX LIENeH ¢ moMombio npaBmi Kupxroga. Padora u
MOIIHOCTH TOKa. 3akoH J[xoyins-Jlenna.

/JTex/

4.6

[ocTosiHHBIHM nekTpuyeckuit Tok /I1p/




4.7

MNOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEHLIECTBE
MarnuTHas nHaykius. 3akoH buo-Casapa-Jlannaca, MarHUTHOE Mose
JBHKyLIerocs 3apsza, cuna Jlopenna, 3akoH Ammnepa. Teopema o DUPKYIIALHN
JUl BEKTOpa MarHUTHOM MHIYKIMY U ee npuMeHenue. Teopema 'aycca nist
MarHUTHOTO MOJIS.

/JTex/

4.8

MarsuTHble MOMEHTBI aTOMOB U MOJIEKYJ1. BekTop HaMarHMUeHHOCTH BELECTBA.
Teopema 0 HUPKyYISLKYU [UIsI BEKTOPa HAMArHUYEHHOCTH. MaruurHast
BOCHPHUMMYUBOCTS 1 MAarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpspkeHHOCTh
MarHuTHoro nomus. Teopema o HUPKYISALUH ISl BEKTOPBI HAMIPS)KEHHOCTH
MAarHUTHOIO NOJIA. YCJIO0BUS Ul MATHUTHOTO 1I0JIs1 HA TPAHULIE pas3ziena AByX
cped. JluamarseTuky, napaMaraeTuk. GeppomMarneTuky. MaruuTHblil
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTossHHOE MarHUTHOE TIOJIe B Bakyyme U Bemiectse /I1p/

4.10

OmnpeneneHue OTHOMICHUS 3apsiia JICKTPOHA K €ro MacCe METOJ[0M MarHeTpOHa.
(OnpenesneHre ropu30HTAIBHON COCTABISIFOIIEH HHAYKIIMA MATHUTHOTO TIOJISt
3emun) /J1a6/

4.11

Ompenenenne paboOTH BEIXOa AIIEKTPOHOB M3 MeTama. /J1ab/

4.12

OJIEKTPOJJUHAMUKA

3aKoH 3JIeKTpOMarHuTHOHM nHaykuuu. [IpaBuno Jlenna. CriocoObsl H3MEHEHUS
MarHuTHOro ToToka. [Tpupoia sneKTpoMarHuTHOW UHITYKITUH. SIBIeHNE
camouHayKuuu. MHaykTuBHOCTh. B3anMuas nnaykuus. Bzaumuas
UHAYKTUBHOCTB. Teopema B3aumHocTH. Tok cmemeHus. Teopema o UPKYIALUU
MarHUTHOTO TIOJIS B CITy9ae MPUCYTCTBHSI TEPEMEHHBIX dJICKTPUISCKUX TIOJICH.
VYpaBHeHHs MakcBeiia B HHTETpabHOH opme. /JIex/

4.13

OnexrpoguHamuka /I1p/

4.14

W3yuenue siBreHus B3auMHOM HHAYKIMHU.(CHATHE KPUBOW HAMATHUYIHUBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Kone6arenbHblit koHTYp. CBOOOIHBIC HE3aTYXAIOIINE U 3aTYXaIOIIUE
rapMOHHYECKHE KolleOaHMs B KoneOaTeTbHOM KoHType. DopMyma 11 eprosa
KoneOaHui. BEIHYX/I€HHBIE TapMOHUYECKHE KOJIeOaHNs B KOJIeOaTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbII TOK. AKTHBHOE, UHAYKTUBHOE U
€MKOCTHOE COIPOTHBIICHHE B I[ENN ITIEPEMEHHOro ToKa. PaboTa M MOIIHOCTE B
LIETI TIEPEMEHHOr0 TOKa. J{eficTByIolee 3HaU€HHE TOKA U HaIPsHKEHUSI.

/JTex/

52

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIIEPUMEHTAIBHOE TTOTy4E€HHE IIEKTPOMArHUTHBIX BOMH. CylllecTBOBaHHE
3JIEKTPOMArHUTHBIX BOJIH KaK CJI€ACTBUE ypaBHeHUI Makcpea.
JuddepennuanbHoe ypaBHCHNE IEKTPOMATHUTHON BOMHBIL. CBSI3b MEXIY
BEKTOPaMH HANPSHKEHHOCTH 3JIEKTPHYECKOr0 U MAarHUTHOT'O TI0JIeH B
AIIEKTPOMAarHUTHOH BoJHE. [IpeoMiteHIe 3JIeKTpOMarHiTHBIX BOJIH Ha TPaHHMIIE
pa3zena IByX cpell. DHEpPTUsl U HMITYIIbC JIEKTPOMAarHUTHBIX BOJH.

/Cp/

Paszgen 6. OIITUKA

6.1

I'EOMETPUYECKAA OIITUKA.

INonsTHe cBETOBOTO JTyda. 3aKOH NPSMOIHHEITHOIO PACIPOCTPAHCHUS CBETOBBIX
Tydyel B OMHOPOAHBIX CpeliaX. 3aKOH OTpaXKeHUsI. 3aKOH MPETOMIICHHUS.
IIpunnun ®@epma. IlonHoe orpaxenue. LleHTpUpOBaHHbBIE ONTUYECKUE CUCTEMBI.
IpenomieHne CBETOBBIX Tydeil Ha HOBEPXHOCTH CPEPUIECKOro 3epKaa.
IIpenomiienue cBeTa Ha chepuIecKoil MOBEPXHOCTH paszienia IByX cpel. ToHKue
nuH3bL. M300pakeHHe MpeMeToB ¢ MOMOIIbIO THH3. OCHOBHBIC
(oToMeTprUeCcKre BETHINHEIL.

/JIex/

6.2

OnexTpoMarHUTHbIE KonebaHus 1 BoMHBL 'eomerpuueckas onrtuka /I1p/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTEpdepenmus ceera,
yCIIOBHE MakcuMyoB U MUHUMYMOB. OmeiT FOHTa. MHTEpdepeHnns ceera B
TOHKHX IUIEHKaX U miacTuHkax. Onpenencane qudpaxmun. [Tpuammn [rolireHca
-®penens. Metoa 30u Openens. Audpaxius OpeHenst Ha KPYrJIoM OTBEPCTHH U
mucke. [lndpakuus payrrodepa Ha oguoi menu. Judpakius Opaynrodepa
Ha MU(PaKIIMOHHON pelIeTKe.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAs TEOPHs AUCTIEPCUH cBeTa. EcTecTBeHHBIH 1
NoJsIpu30BaHHbIN cBeT. [lomspusanist cBeTa Ipy OTPaXKEHUU U IPEIIOMIIEHUU Ha
TpaHULE ABYX IUAJIEKTPUKOB. IIpoxokaeHUe cBETa Yepe3 aHU30TPOIIHEIE
kpucTaiisl. [longpusanonHble MPU3MBbI M TOMSAPOUIbL. 3akoH Mantoca. AHanu3
MONAPU30BaHHOTO CBETA. BpallieHne mIocKoCTH MONApH3alHH.

/Cp/

6.5

Bonnosas onrtuka /I1p/

6.6

Wnrepdepenius ceera. Onbit FOHra. (M3mMepeHne AIMHHBI CBETOBOI BOIHBI €
MOMOIIBIO TU(PaKIHOHHOM penieTkr). (OnpeaeneHne moKkazaTess mpeioMICHHs
CTEKJIa ¢ IOMOIIBI0 MUKpOCcKoma). /J1ab/

6.7

ITposepka 3axona Manroca. (Onpenenenue koddduienTa noriomeHus
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3MydeHUe U €ro XapakTepucTHkH. 3akoH Kupxroda. 3akoHsl
Credana - bonbiimana u cmenierus Buna. ®opmynel Penes-/xunca u [lnanka.
T'unoresa [Tnanka. @oronsr. DotodddekT. YpaBHeHNE DHHINTEHHA IS
BHemrHero (oroddexra. DHeprus u UMIyIsC (HoToHA. [laBIeHNe CBeTa.

B¢ dexr Komnrona u ero aneMeHTapHast Teopust. EAMHCTBO KOPIYCKYJISPHBIX U
BOJTHOBBIX CBOIMCTB 3JIEKTPOMAarHUTHOTO H3Iy4EHUSI.

/JTex/

7.2

KsanroBas onrtuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKHU 1 ATOMHOU ®U3NKU
CnexTpsl aTOMOB U Mosekyi1. CrnekTp aroMa Bopopoza. Teopust atoma Boopoza
no bopy. ['mnoresa ne bpoitns. Ceoiictsa BonH e bpoitns. CooTHomeHue
Heonpenenennocteil ['eiizendepra. BonHoBast GpyHKIUS U ee BEpOSTHOCTHAS
uHTeppeTanys. HabmomaeMble BETHYHHBI B KBAHTOBOH MEXaHHUKE M UX
n3mepenns. Oomee ypasHeHnue llIpeanarepa. CtanmonapHoe ypaBHEHHE
penunrepa. [BmwKkenne cBOOOTHOMN YacTUIIb. [IBIDKEHHE B MTOTEHIHATIBHOM
sime. TloreHnmanbHbiil 6apeep. 'apMOHHUECKH OCHIILIIATOP. ATOM BOIOPOAa B
KBaHTOBOM MexaHuke. CriuH 3nekTpoHa. CIMHOBOE KBaHTOBOE uncio. [IpuHuun
HEePa3ININMOCTH TOXKAECTBEHHBIX YacTUIl. DEepMHIOHBI 1 G030HEI.
Ilepnoaunueckas cuctema 3neMeHToB MeHeneesa.

/JTex/
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DJIeMEHTBI KBAHTOBOW MEXaHHWKH U aTOMHOM (usuxu /TIp/

7.5

OmnpeencHue TeMIIEPaTypHOM 3aBUCHMOCTH HHTEHCHBHOCTU M3JIYUCHUS HUTH
Jamribl HakanuBaHust. (M3yueHne 3aKOHOB TEMIOBOTO M3Ty4IEHHS C TIOMOIIBIO
SIPKOCTHOTO THpomeTpa.) /J1ab/

7.6

®oroaddext. (CHATHE BOIBTaMIIEPHOH, JTFOKCAMITEPHOH M CIICKTPAIBHOM
XapaKTepUCTHUK (POTORIIEMEHTA U OIpe IeNICHNE PadOoThI BEIX0/Ia
aneKkTpona). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SI/IPA 1 QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3NK ATOMHOI'O SIIPA

Jedext Maccsl 1 3HEprus cB3H sapa. CIIUH SApa ¥ €ro MArHUTHBIH MOMEHT.
Snepubie cuibl. Monenu sapa. PainoakTuBHOE U3JTy4eHHUE U €TI0 BUJIBL. -
pacnaj. -u3IydeHHe. -u3lydeHue. SnepHble peakiui 1 UX OCHOBHBIE THIIBL.
Peaxnusa nenenus sapa. Liennas peakuus neneHus. Peakiys cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3UKHU DJIEMEHTAPHBIX YACTHL] 2 6
Kitaccel anmeMeHTapHbIX YacTUIl ¥ BUJIBI NX B3aumozeicTeuil. Kilaccudukarms
9JIEMEHTApHBIX YacTHll. [IprHINT Hepa3TMINMOCTH TOKAESCTBEHHBIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA 3JIEMEHTapHBIX. YaCTUIIBI U aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [Ipomesxyrodnbie 6030HBI.
KBapku ¥ Ti1100HBI.

/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 IToaroroBka K siekiusim /Cp/ 1 16
9.2 IToxaroroBka k 1abopaTopHbIM padotam /Cp/ 1 16
9.3 IMoaroroska k mpakTudeckuM 3aHstusM /Cp/ 1 16
9.4 BrinonHeHne KOHTPOIbHOM paboTs /Cp/ 1 8,6
9.5 IMoxroroka k snekiusim /Cp/ 2 8

9.6 IToaroroBka K mpakTHYeCKuM 3aHsaTHIM /Cp/ 2 16
9.7 ITonroroBka k 1abopaTopHbIM padotam /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Komncynbrarus nepen sx3amMenom /KD/ 2 2

10.4 Ox3amed /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OlieHOYHBIE MaTepHabl IS MPOBEACHHS POMEKYTOYHOM aTTeCTAlMH O0YYAIONIMXCS TPHUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUIIBI TEKYIIETO KOHTPOJS MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTEPHH UX OLICHUBAHUS,
pacnpezeneHne 6aIoB 1Mo BUAAM TEKYIIEro KOHTPOJIS pa3pabaThiBAIOTCS MPENoJaBaTesieM JUCIUIUTUHBI C YUYETOM €€ CelU(pUKH U
JOBOAATCA 10 CBEACHUA 06yqa}om1/1xc;1 Ha ICpBOM y‘{e6HOM 3aHATHUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS MPEMoJaBaTeieM IUCHUILUTUHBI (MOIYIs) B paMKaX KOHTaKTHOH
paboThI U CaMOCTOSATEIBHON PaboThl 00y4aronmxcs. it pUKCHPOBaHUS PE3yIbTATOB TEKYIIEIO KOHTPOJIS MOXKET UCIIOIb30BATHCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIH 3arnaBue Uznarensc On. agpec
TBO, TO1
JI1.1 |Cagemnses U. B. Kypc obme#t pusukm. T. 3. KBanToBas ontuka. ATOMHas Cankr- https://e.lanbook.com/bq
¢uznka. duzuka TBepaOro Tena. duznka aTOMHOTO Sapa U [etepOyp
3JIEMEHTAPHBIX YaCTHIL: yueOHOe oco0me r: JlaHb,
2018
JI1.2 [ Cagenses U. B. Kypc obmeit pusukn. T. 2. DneKTpHuecTBO M MArHETH3M. Cankr- https://e.lanbook.com/bq
Bonnsl. Ontuka: yuebHoe mocodue [etepOyp
r: JIaus,
2018




ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.3 | Cagenses 1. B. Kypc obe#t pusuku. T. 1. Mexanuka. MonekynspHas CaHkr- https://e.lanbook.com/bg
¢m3mKka: yaebHoe mocobue IMetepOyp
r: JlaHsp,
2019
JI1.4 |Yepros A.T., Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomor
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc 3. agpec
TBO, TO11
JI2.1 |ankapusa W.IT., Oobmas ¢usnka. COOpHHK 32124 Mocksa: | http://www.book.ru/bool
Kuppsanos A.IL., KunoPyc,
Kyb6apes C.I., 2019
PazunoBa C.M.
JI2.2 |BopobseB A.A., 3agavHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
UeptoB AT KnoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'YMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1o IMCuuIJInHe

(Mony.Ji0)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSEMOI0 IPOIPAMMHOIO0 o0ecneyeHust

6.2.1.1

| MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

MexnynaponHast mpodeccuoHanbHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6222

KoncynbranT mitoc

6.2.2.3

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYueOHbIe ayIUTOPUH IS TIPOBEICHNUS 3aHATHI JICKIJMOHHOTO THIIA, yKOMIUICKTOBaHHbIE CIICLIUAIN3UPOBAHHOMN
MeOeIBI0 M TEXHUYECKUMH CPEACTBAMH O0YUCHHUS: MyIETHMEINITHOE 000pyI0BaHIE ISl IPETOCTABICHHUS YIeOHOM
nH(pOopMaIH OOIBIION ayIUTOPHU H/HITH 3BYKOYCIIIHBAIOIIee 000pyIoBaHHE (CTAIOHAPHOE WIIN TIEPEHOCHOE).

7.2

YdeOHbIe ayUTOPHH JJIsl IIPOBEICHUS 3aHATHI CEMIHAPCKOTO THIIA, TPYITIOBBIX W WHIUBUIYATEHBIX KOHCYIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTAllH, YKOMIUIEKTOBAaHHbIE CIIEUATN3UPOBAHHON MeOeNbio U
TEXHHYECKUMH CPEICTBaMH O0YUCHUS: MYIBTHUMEIUIHOE 000pYIOBaHHE H/WITH 3BYKOYCHITHUBAIOIIEE 000pyIOBaHHE
(cTanmoHapHOE WM TIEPEHOCHOR)

7.3

[TomereHust U1 caMOCTOATENbHON pabOThl, OCHALLICHHBIE KOMIIBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOJKIIIOYEHHUS K
cetr "MHTEpHET" M 00ECTIEUSHUEM JIOCTYIIA B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIILHYIO CPEly YHUBEPCUTETA.

7.4

IMomerueHus A7 XpaHEHHS ¥ NPOPIIAKTHIECKOTO 00CITY)KUBAHUS YIeOHOT0 000pyTOBAHHS

1.5

Jlabopatopuu, OCHaIICHHBIC CIICIHATBHBIM Ja00pAaTOPHBIM 000PYIOBAaHUEM:




7.6

JlabGopaTopust MEXaHUKH, BKIFOUaromas: 610k 1ekTporHerit ®M1/1, mammaa AtByga @M11, mastauk MakcBeruia
OM12, ynusepcanbHblii MassTHUK @M 13, MasTHIK O6epbeka DM 14, moxyns FOura u mogyns cnisura ®M 19,
coynapenue mapos ®M17;

1.7

JlaGopartopust aJIeKTprYecTBa U MarHeTu3Ma, Britodaromasi: crenasl TKO anekTpuuecTBa M MarHeTU3Ma, B TOM 4HCie
ociuniorpader C1-94, reHepaTophl CUTHAIOB HU3K04YacTOTHBIE [3-118, HCTOYHUKY MUTaHWsI, Mara3uHbI COMPOTHBIICHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopus ONTHKH, BKJIIOYAIONIasi KOMIUIEKT onTHYecKoro odopynosanus PMC, B ToM gucie: 6a3bl ONTHIECKOH
CKaMbH, MOIYIPOBOAHUKOBEIE J1a3ePhl C FOCTUPOBOYHBIM MOAYNEM, (hOTONPUEMHUKH, HA0Op JIMH3, 3KPAaHBI C MacIITaOHOI
CeTKO#; aBToTpancopmaTop oaHodasubiit JIATP-2,5; kommiekT dhomtunii.




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLHEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.06 CTpOoHTEABCTBO XE€AE3HBIX AOpPOTr, MOCTOB H
TPAaHCHOPTHBIX TOHHEAEH

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anys

MocTBI

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

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



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHUA

®dopMbl IpoMeKyTOUHOU aTTectaiun: 3auem (1 cemecmp — ounoe o6yuenue, 1 Kypc —3aounoe obyuenue),

akzamen (2 cemecmp - ounoe obyuenue, 1 Kypc — 3aounoe obyuenue.

[Tepeuens KoMIETCHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHUS TUCIIUTUTHHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOIL MHAWKATOPa NJOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHXEHEPHBIE
3ama4n B po(hecCHoHATBHON
JeATEIEHOCTH € UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTUYeCcKOro aHalu3a U
MOJICTTMPOBAHUS

OIIK-1.2. IIpuMeHsIeT OCHOBHBIC TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS

peLIeHus IPEAMETHO-IPO(PUITBHBIX 3a/1a9

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYyYHbIE METO/IbI TEOPETHUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNsI OOBEKTOB, POLIECCOB, SBICHHUMI, TPOBOJANUT
SKCIEPUMEHTHI M0 3aJJaHHOM METOJMKE U aHATU3UPYET pe3yIbTaThl

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

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

OLEeHOYHbBIE
MaTepHabl
(cemectp 1,2; kypc 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pemeHns IpeaMeTHO-IPOIIBHBIX 3a71a4

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMEHHOW (PM3UKH U MX POJIb B PEIICHUH PEAMETHO-
npouIIbHBIX 3a/1a4

Tectsr m. 2.1.1, 1.
2.1.2

OO0yyaromuiics ymeerT:
UCII0JIb30BaTh OCHOBHBIC MOHSTUS U 3aKOHBI (DU3UKHU JIJIS
peIIeHHsI TPEAMETHO-MTPOGMIBHBIX 33124

Bagaum nm. 2.2.1, m.
2.2.2

OO0yyaromuiics BrajeeT:

HaBbIKaMH TPUMCHCHUSA OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (H3MKK ISl PElICHUS
PEAMETHO-NPOMUIIbHBIX 33184

Baganus n. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYJIHBIE METOJIBI
TEOPETHYECKOTO M SKCHEPHUMEHTAIBEHOTO
UCCIeIOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCHEPHUMEHTHI IIO
3aJlaHHOM  METOJUKE M  aHAIU3UPYET
pe3yJIbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METO/IbI  TEOPETUYECKOr0 W  AKCIepuMeHTtansHoro | 2.1.4
uccienoBanus (U3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBeIACHUss ©  00paboTku

pe3yibTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyuaromuiicst yMeeT: Tector m. 2.2.3, 1.
MIPUMEHSTH METOBI TEOPETUIECKOTO u| 224
9KCIIEPUMEHTAILHOTO ~ HUCCJIEAOBaHUS  (DU3HUECKHX

O0OBEKTOB,  TPOLECCOB M  SIBJICHUH, IPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3yNIbTATHI

OO0yyvaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYCCKOIO0 U
SKCIEPUMCHTAIEHOTO  HWCCICHAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus n. 2.3.3, 1.
2.34

HpOMe)KYTOLIHaSI aTrTeCTanus (3K3aMCH) IIpOBOAUTCH B OJIHOM U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OWJIET, COCTOSIIMI M3 TEOPETUIECKHX BOIIPOCOB U MPAKTHYCCKUX 3aJaHUH;
2) BeimonHenue 3anannii B JMOC yHuBepcuTera.

[TpomesxyTouHas arTecTanus (3a4eT) NPOBOJUTCS B OJHON U3 CIEAYIOIUX (popM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.



2. Tunosble! KOHTPOJILHBIE 32JAHAS WIH HHbIE MATEPHAJIBI /151 OLIEHKH 3HAHM, yMEHHMI,

HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBblie BONPOCHI (3a1aHus) I OLEHKH 3HAHUI B KayecTBe 00pa30BaTeJIbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

KOZ[ 1 HAaMMCHOBAaHUEC WHAUKATOpA O6pa3OBaTeHLHLIﬁ pe3yibTaTt
JOCTHXXCHUA KOMIICTCHIIMN

OIIK-1.2. Ilpumenser ocHoBHble | OOydaromuiics 3HaeT:

TIOHSTHUSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIOHSTHS U 3aKOHBI KJIACCHYECKON U COBPEMEHHOHN (PU3UKH U UX POJIb B PELICHUH
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2.1.1 TIpumMepsI TeCcTOBBIX 3aJaHuii. 1 cemecTp

1. HopmaibHBIM yCKOpEHHEM MaTepHaIbHOI TOUKU Ha3bIBACTCS

COCTAaBJIAIOLIAs BEKTOPA YCKOPEHUs, HAalIpaBJICHHAs 110 KaCaTEeJIbHOU K TPACKTOPUU MaTepUAIbHON TOUKHU

[IPOU3BE/ICHUE BEKTOPA YCKOPEHUS Ha KOCUHYC yIila MKy BEKTOPOM YCKOPEHUS U CKOPOCTHIO

MPOU3BEACHUE MOLYJISl BEKTOPA YCKOPEHUS Ha BEKTOP HOPMANX K TPAEKTOPUH MaTEpUAIbHON TOUKH

COCTaBIIONIAsl BEKTOPa YCKOPEHUs, HAalpaBJICHHAs BJAOJb IPAMOW, MEPHEHIUKYISAPHON KacaTedbHON K TPaeKTOpHUU
MaTepHaIbHON TOUKU

MPOEKIHs BEKTOpa YCKOPEHHS Ha paJilyC-BEKTOP MATEPHAIBHON TOUKU

2. BeKTOpOM YIJI0BOTO IIEPEMEIICHUS MaTCpHaJ’IBHOﬁ TOYKH IPU €€ BpalllICHUN OTHOCUTCIIBHO OCH HA3bIBACTCS

yroJj, Ha KOTOpHﬁ IMOBCPHYJIACh TOYKA, yMHO)KeHHBIfI Ha C,HI/IHI/I‘IHHﬁ BCKTOD, HaHpaBJ’IGHHLIfI B CTOPOHY ABUKCHUSA TOYKHN
MNpOU3BEACHUC yTIJIa [IOBOPOTA MaTepI/IaHBHOI\/’I TOYKH Ha e,E[I/IHI/I‘IHLII\/’I BCKTOD, 3az[a10mef/'1 HaIlpaBJICHUE OCHU BpalllCHUA
JAJIMHa Ay OKPY>KHOCTH, 11O KOTOpOﬁ NEPEMECTUIIACh TOYKA

YroJa MexKAYy paanyC-BEKTOpaMH HAYAJIbHOTO U KOHCYHOT'O IMOJIOKCHUA TOUYKU

MMPpOU3BEACHUE yTIJIa IOBOPOTA MaTepI/IaHLHOﬁ TOYKH Ha BEKTOP NEPEMECIICHUA MaTepHaHLHOﬁ TOYKH

3. Kaxkoe yTBeprkaeHHe SBISICTCS IPaBUIbHON M HanOoJiee TOYHOH (OpMyITUPOBKOM BTOpOro 3akoHa HeroToHa
JIro6oe Teno MOKOUTCS MIIH JIBHXKETCS MTPSAMOJIMHEHHO, €CIT Ha HeTO He AEHCTBYIOT HUKAKHe CHIIBI MM JICHCTBHE BCEX
CHJI CKOMIIEHCHPOBaHO

W3MmeHeHne uMIyibca Tejaa paBHO PaBHOAECUCTBYIOLIEH BCEX CUII, IEUCTBYIOLIMX HAa HETO

B uHepuuanbHOIl cucteMe oTcyYeTa NPOU3BEACHUE MACCHl TEJIA HA YCKOPEHUE €ro IOCTYNATEIbHOIO ABUXKECHUS PAaBHO
CyMMe BCEX CHJI, AEHCTBYIOIUX HA TEIIO

B uHepuuanbHON cucTeMe OTcueTa yCKOpeHHE, IPUoOpeTaeMoe TeJIOM, PaBHO MPOM3BEICHUIO JEHCTBYIOIIEH Ha HETO
CHJIBI HA MaccCy Tella

B mo60if cucteMe oTcyera cyMMa BeeX CHIT ICHCTBYIOLINX Ha TEJIO, paBHA IPOU3BEIEHHUIO €70 MACChl HAa €T0 YCKOPEHHUE

4. BecowM Tena Ha3bIBaeTCS

CHUJIa TIPUTSDKEHUA Tena K 3emiie

CHUJIa TSDKECTH, ISHCTBYIOIIAs HA TEIIO

Macca Tela, BEIpaKeHHasl B €MHUIAX CHIIBI (KIJIOTpaMM-CHIIa)

CHUIIa, ICUCTBYIOMIAst Ha TEJO, BEIpAKEHHAs B SAMHUIAX MACCHI, KOTOPYIO U3MEPSIOT B IPOIIECCEe B3BEIIMBAHUS TElla HA
Becax

CHUIIa, ¢ KOTOPOH TEJO BCJICJCTBHE MPUTHKEHUS K 3eMiie JICHCTBYET Ha ONOPY WM TOABEC, YISPKHUBAOIIYIO TEIO OT
CcBOOOIHOrO NaJEHUS

5. MomeHToM nMITyJjibCca MaTepHaJ’IBHOﬁ TOYKH Ha3bIBaCTCs

CKaJSIPHOC MPOU3BEACHUC paANyC-BEKTOPa MaTCpHaJ’ILHOﬁ TOYKH Ha €€ BEKTOp UMITYJIbCa
BEKTOPHOC MPOU3BCACHUC PAANYyC-BECKTOPaA MaTepPIaIILHOfI TOYKH Ha €€ BEKTOP UMITYJIbCa
MMPpOU3BEACHUEC UMITYJIbCA MaTepHaﬂbHOﬁ TOYKH, HA I1JICHO CHUJIBI, Z[eﬁCTByIOIIICﬁ Ha TOYKY
HUMITYJIBC MaTepHaJ’[BHOﬁ TOYKH B ,HaHHLIﬁ MOMCHT BpEMCHU

IMPON3BEACHNE MaCChl MaTepPIaJTBHOﬁ TOYKH Ha KBaJpaT €€ paCCTOAHUA 10 OCHU BpalICHUA

6. SIsnenue Ppe30HaHCa NPH BbIHYKACHHBIX TAapPMOHUYCCKUX KOJIEOAHUSIX COCTOMT
B PC3KOM YMCHBUICHHUHU aMIUIMTY/IbI KoJIeOaHuH npu HpI/I6J'II/I>KeHI/II/I YacTOTHl BHEIIHEH CHIIBI K HCKOTOpOMY €€
3HAYCHUIO, OIIPEACISICMOMY CBOICTBAMHU CHCTEMEI

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEJIMUCHHUH aMILIUTY/IbI KOJICOaHUH ITPH NPHOJIM)KEHUN YacTOThl BHEIIHEH CHUJIBbI K HEKOTOPOMY €€ 3HaYeHUIO,
OIpezIeIIEMOMY CBOMCTBAMH CHCTEMBI

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CcBOOO/HBIX KoJIeOaHM

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIEeOaHWH NMpH NPHOIMKEHUH 4YacTOTHl BHEIIHEW CHIIBI K COOCTBEHHOW 4YacToTe
CBOOOTHBIX HE3ATYXAIOMINX KOJIeOaHUI

B IIPEKpAICHAN KOJIeOaHUI TPH MPUOIMKEHUHN YaCTOTHI BHEITHEH CHJIBI K 9aCTOTE CBOOOJHBIX KOJIeOaHA

7. DHTpomnHei B TepPMOAMHAMHUKE Ha3bIBACTCS (YHKIUSA COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHUE KOTOPOil B 00paTHMBIX IPOILeCcaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOr0 KOJIMYEeCTBa
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

0ECKOHEUHO MaJioe M3MEHEHHE KOTOPOi B HEOOpaTHUMBIX MPOoILieccax paBHO OTHOLIEHUIO OECKOHEYHO MaJIOT0 KOJIMYECTBA
TeIlIa, IEPEeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

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

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCAX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIUIa, NepeIaHHOT0 CUCTEME U TeMIIePaTyPhl CUCTEMEI

OCCKOHEYHO Majioe HM3MEHEHHE KOTOpPOl B HEOOpaTHMBIX IIpOLeccax PaBHO IPOU3BEICHUIO OSCKOHEYHO Mayloro
KOJIMYECTBA TEIUIA, NePEAaHHOIO CUCTEME U TeMIIePATyPhl CUCTEMBI

2.1.2 TIpuMepsI TECTOBBIX 3aJaHUIi. 2 ceMecTp

1. Yo Ha3BIBaeTCS MOTCHINAIOM 3JIEKTPOCTATUIECKOTO OIS ?

HanpsxeHHOCTB 3IIEKTPUYECKOTro MOJIS B JaHHOM TOYKe NPOCTPAHCTBA, YMHOKEHHAs HA PalyC BEKTOP JAHHOW TOUYKH
Cpenu 1aHHBIX OTBETOB HET MPABUIIBHBIX

PaboTa o nepemMenieHno eANHUIHOTO HOIOKUTENBEHOTO 3apsiia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHumanpHast SHEPTHA NIPOU3BOIBHOTO 3apsa, IOMEIEHHOTO B JaHHYIO TOUKY IIPOCTPAHCTBA

Cuia, neficTByIOIIast Ha €JUHUYIHBIN [TOJIOKUTEIbHBIHN 3apsijl, TOMEIIEHHbIH B JAHHYIO TOUKY IPOCTPAHCTBA

2. KonpeHcaTopoM Ha3bIBaeTCs

IBE IUIOCKWX IUIACTHHBI, PAa3ACiCHHBIX CIOEM IHMIJICKTPHKAa C OTJIMYHOM OT eIWHHWIBI IHAJICKTPHUSCKON
MPOHHUIIAEMOCTHIO

n1000¢ YCTPONCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JCKTPUUCCKUC 3aPS/IbI

JIBa U30JIMPOBAHHBIX APYT OT APYyra KOHUEHTPUYECKUX HHIMHIpPA

CHCTEMA, COCTOAIIAS U3 ABYX U30JMPOBAHHEIX IPYT OT Ipyra IPOBOJHUKOB

JIF000# MPOBOIHUK, €CJIM OH 00J1a1aeT IIEKTPUICCKON EMKOCTHIO

3. Coopmynupyiite Teopemy ["aycca [uist 3JI€KTpUYECKOTO TI0JISl B BaKyyMe

LlupKys1siiiusi BEKTOPA HAMPSHYKEHHOCTHU 3JIEKTPUYECKOTO TI0JIs 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIO

[ToTok BeKTOpa HANpPSHKEHHOCTH AJIEKTPUYECKOTO ITIOJISi 4epe3 MPOHM3BOJIHYIO MOBEPXHOCTh PaBeH anreOpanyeckoil
CYMME 3apsJ10B, HAXOAAUINXCA HA 3TOM TOBEPXHOCTH, }IeJ’ICHHOf/'I Ha SJICKTPHUUCCKYIO MTOCTOSIHHYIO

[ToTok BeKTOpa HANPSHKEHHOCTH AJIEKTPHUYECKOTO MOJIS Yepe3 NPOU3BOJIbHYIO 3aMKHYTYIO IOBEPXHOCTh PaBHA HYJIIO
LupKysums BEKTOpa HANPSHKEHHOCTH AJIEKTPUYESCKOTO TIOJIS 110 JTI000MY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpa
HaNPSOKEHHOCTH AJIEKTPUYECKOTO TI0JIsI Yepe3 MPOU3BOJIBHYIO IOBEPXHOCTh, ONHMPAIOIIYIOCS Ha STOT KOHTYP

IloToK BeKTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOrO IIOJIST 4Yepe3 MPOU3BONBHYIO 3aMKHYTYHO ITOBEPXHOCTH paBeH
anredpandeckoi CyMMe 3apsI0B BHYTPH 3TOM MOBEPXHOCTH, ISICHHON Ha IEKTPHIESCKYIO TOCTOSTHHYIO

4. Cdopmymupyiite nepsoe npasuio Kupxroda

AnreOpanyeckas CcyMMa TOKOB B JIFOOOM KOHTYpE LI PaBHA HYIIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3J1€ IIeITH paBHa HYJIIO

Anredpandeckas cymma D/1C B KaxXJ10M KOHTYpe paBHa HYJIIO

Anrebpanueckas cymma OJIC B KaXIOM KOHType paBHa anreOpandyeckoil cyMMe NpOM3BEAEHHMH CHIIBI TOKa Ha
COTIPOTHBIICHHE BCEX yJaCTKOB KOHTYypa

Anrebparndeckas cyMMa NaleHIH HAPSDKEHUH Ha BCEX YYaCTKOB KOHTYpa paBHA HYJIO

5. BekTopoM MarHUTHOW WHIYKIIMW HAa3bIBACTCS

BEKTOpHAsl (pU3UUYCCKass BEIWYMHA, MOIYJIh KOTOPOW PaBEH OTHOIICHUIO MAaKCHMAaJIbHON CHIIBI, ACUCTBYIOLICH CO
CTOPOHBI MArHUTHOTO TOJIS1 HA OTPE30K MPOBOTHHUKA C TOKOM, K CHJIE TOKA B IIPOBOJAHUKE

BEKTOpHas pU3MUecKasi BeIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MAKCHMAIBHOTO MEXaHHIECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
TUTOIIA /b

BEKTOpHAs (PU3MUECKasi BEIMYMHA, MOJTY]Ib KOTOPOH paBeH OTHOIICHHIO MUHUMAIBHOTO MEXaHUIECKOTO MOMEHTA CHII,
JNEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEICHUIO CIJIBI TOKAa B paMKe Ha ee
TUIOIA /b

BEKTOpHAs (PU3UYCCKAsi BEIMYUHA, MOJYJIb KOTOPOH PaBEH OTHOIICHUIO MHHHMAJIHHOIO MEXaHUYECKOTO MOMEHTA CHII,
JIHCTBYIOIIMX HAa PaMKy C TOKOM, MOMEUICHHYIO B OJIHOPOAHOE MOJie, K MPOU3BEJIEHUIO CHIIbI TOKAa B paMKe Ha ee
epUMeTp

BEKTOpHas (pu3MyecKasi BEIMYUHA, MOAYJIb KOTOPOI paBeH CUIIEC, ICHCTBYIONICH Ha € IMHUYHBINA TOJI0KUTEIBHBIN 3apsi/,
HAXOJIAIIMKCS B MATHUTHOM TIOJIC
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6. fBneHue caMOMHIYKIUH COCTOUT B!

BO3HMKHOBeHHN OJIC MHIYKIUHM B IPOBOAAIIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHH MAarHWTHOTO IIOTOKAa Yepes3
MPOU3BOJIbHYIO TIOBEPXHOCTD, ONMPAIOLIYIOCS HA JAHHBIM KOHTYP

BO3HHKHOBeHNH OJIC MHAYKIUH B HPOBOISIIEM 3aMKHYTOM KOHType NPH M3MEHEHUHM TOKa, MPOTEKAIOIIero depes
JIaHHBII KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WM Pa3MBIKaHUH JaHHOTO KOHTYypa
BO3HUKHOBEHUU TOKA B IIPOBOJAILEM 3aMKHYTOM KOHTYpPE IIPY U3MEHEHUH MAarHUTHOI'O IIOTOKA Y€pe3 AAHHBII KOHTYP
BO3HUKHOBEHUU TOKA B IIPOBOJAIIEM 3aMKHYTOM KOHTYpPE IIPY MU3MEHEHMHM MarHMTHOI'O IIOTOKA Y€PE3 IPOU3BOJIBHYIO
[IOBEPXHOCTD, ONUPAIOILYIOCA HA JaHHBIM KOHTYP

7. OddexTrBHOE 3HaYEHUE CHIIBI IEPEMEHHOT0 TOKA OpEeIsIeTCs KaK

BEIMYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY MEpUOTY MEPEMEHHOTO TOKa, MPOU3BEAET
TaKylo ke paboTy, YTO M pacCMaTPHBAEMBbIi IEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTH Yepe3 MOIEPEYHOE CEUCHHE IPOBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH EPEMEHHOTO TOKa B IIETIH, YHEPTHS KOTOPOH MEPEXOIUT B TEIUIO, BBIACIIEMOE B IIEIIH;

BEJINYMHA aMIUTATYABI IEPEMEHHOTO TOKA;

BCJIMYMHA aMIUTUTYAbI ICPEMEHHOT'O TOKA, YMHOKCHHAA Ha \/i

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTH B MPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIHA B IaHHBII MOMEHT BPEMEHH
I'eomeTprueckoe MECTO TOUEK, HCIIBITHIBAIOIINX BO3MYIIICHNE B OJMHAKOBOH (hase
I'eomeTpuueckoe MECTO TOUEK, BOSMYIIEHHS KOTOPBIX MaKCUMAaJIbHbI

ITorpanuyuHas MOBEepXHOCTb, OTACIAIONIAS BO3MYIIEHHYIO CPEy OT HEBO3MYIIIEHHOM Cpebl
IInockocTs, NeprneHANKYIIpHAs HapaBIEHUIO PAaCIPOCTPAHEHHSI BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX JIy4ei

Caet Mexay TF0OBIMH ABYMsI TOYKaMH PaclpOCTPAHIETCs O MPSIMOH JIMHUN, COSANHSIOIIA TOUKA

B 71100BIX cpeiax CBETOBOM JIyd MPEICTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCETIa paCIPOCTPAHAETCA MO MPAMOU JTMHUU

B ogHOpOaHBIX cpenax CBETOBOM JIy4 ABJIECTCS IPSIMOM JIMHUEH

B onTruecku npo3payHbIX Cpeax CBETOBOU JIyd BCEI/a SIBIETCS NPSMOM JIMHUEH

10. Yro Ha3bIiBaeTcst MUPpaKIKeii CBETOBBIX BOJIH?

Bce sBneHus, cBI3aHHbBIE C OTHOAHNEM CBETOBBIMH JIyYaMH JIIOOBIX MPETIATCTBUH

PasnosxeHne cBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHHI, KOTOpbIE 00YCIIOBJIEHBI BOJIHOBOH NMPHUPOION CBETa M HAOJIIOAAIOTCS TIPH €TO PaclpoCTPaHEHUH
B CPEax C PE3KO BBIPA)KEHHBIMU ONTUYECKHMU HEOJHOPOIHOCTIMH

COBOKYITHOCTB SIBJICHHI, KOTOPBIE 00YCIIOBJIEHBI 3aBUCUMOCTBIO TOKa3aTe sl HPEJIOMIICHHS OT YaCTOTHI CBETOBOI BOJHEI
HanoxxeHue KorepeHTHBIX BOJIH APYT HA Apyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maittoca

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOUICAUICTO 4YEPE3 MOJIApU3aTOpP, IMMPU OTCYTCTBHUU TMIOTJIOMICHUA CBETa
BEIIIECTBOM IOJISIPHU3aTOPa YMEHBIIIAeTCs B JiBa pa3a

NHTEeHCUBHOCTh TMOJSPU30BAHHOTO CBETa, MPOIIEANIEr0 Yepe3 aHaau3aTop, MpsIMO MPOMOPIMOHAIBHO KBaJpaTy
KOCHHYCAa yIjla MEKAy pa3spelICHHBIMM HaNpPaBJICHUSIMMU II0JIIpU3aTOPaA M aHAJIM3aTopa

MHTCeHCHBHOCTh TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTO
NEPIEeHIUKYIISIPHO BEKTOPY JIyda, paBHA HYIIO

MHTEHCUBHOCTb €CTECTBEHHOTO CBETA, MPOILIEAUIET0 Yepe3 ONTHUECKYI0 CHUCTEMY MOJSpHU3aTOp-aHajIu3aTop, BCernua
MEHbIlIe HHTEHCUBHOCTHU CBETA, MaJAIOIIEro Ha MOJIIPU3aTOP

MHTEHCUBHOCTh €CTECTBEHHOTO CBETa, NPOLIEANIET0 Yepe3 MOJSIpU3aTop, NpU OTCYTCTBUM IOIJIOLIEHUSI CBETa
BELIECTBOM HE U3MEHSETCS

12. CnekrpaibHas u3jiydaTeibHas CIOCOOHOCTh Tea 3TO

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

OHEPTHUA, U3JTydac€Mas BCEM HArpe€TbiM TEJIOM TEJIa 3a CAMHUIY BPDEMEHU B CIMHUYHOM UHTCPBAJIC JIJIMH BOJITH

IIOJTHAs DOHEPT U, U3JTydacMas BCEM HArp€ThIM TE€JIOM BO BCEM CIICKTPAJILHOM JTUAIIa30HE NJIMH BOJIH 34 €IMHUIY BPEMEHHU
OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU BO BCEM MHTEPBAJIC NJIMH BOJIH

SHEPTUsl, U3JIydaeMasl eIMHUIICH OBEPXHOCTH Tella 33 eIMHUILy BPEMEHHU B ONTHYECKOM JIana3oHe IJIMH BOJH

13. Kaxoe 13 NpUBEICHHBIX YTBEPXKICHUII sIBJISETCS BEpHBIM B Teopun bopa?

PaspemeHHpIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIISIIOTCS TaKWe, A KOTOPBIX MOMEHT HUMIIYJIbca JIEKTPOHOB KpaTeH
LEJIOMY YUCILYy BEJIMYUH

DHeprus JIEKTPOHA HA OPOUTE U €€ PaANyC MOTYT OBITh TPOM3BOJIEHBIMH

Paanyc opOHUTBI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUNBACTCS

[Ipy nBU>XEHHUN SIEKTPOHOB IO OPOUTE MIPOUCXOANUT HENPEPHIBHOM M3TyUYEHHE SHEPTUU

Paanyc opOHUTHI 27IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIACTCS

14. Yro BbIpakaroT COOTHOIICHMS HEONPEAeIEHHOCTEH B KBAHTOBOH MeXaHHUKe?

CoOTHOLICHUS] MEKAY H3MEPEHHBIMU TOYHBIMHU 3HAYECHUSIMU KOOPAMHATHI M MIMITYJIbC MHKPOYACTHIIBI




b) OtcyrcrBue orpannyeHui U1 OMHOBPEMEHHOTO H3MEPEHHUS KOOPANHATBI U UMITYJIbCa MHUKPOYACTHIIBI

¢) KopmyckynsipHble CBOWCTBA BEIIECTBA

d) BonHOBBIC CBOIICTBa MUKPOYACTHI]

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHUYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
UMITyJIbCa YaCTHUIIBI

OIIK-1.3. Ilpumensiet OOyuarommiics 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIBl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJIICHUI!, METOIUKY HPOBEICHUS M 0O0pPabOTKU Pe3yibTaToB (HU3UUECKOro
9KCIIEPHUMEHTAIEHOTO 9KCIIEPUMEHTA

HCCIIEIOBAHUS OOBEKTOB,
MPOIIECCOB, SBJICHUN, MTPOBOIUT
IKCIICPUMEHTHI 0 33JJaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEeHHOE YCKOpEHHE MaTepHaIbHOW TOUKHM ompesensercs: GopMymnoi
1) a= lim v(t+At)—v(t) v(t+At)—v(t) 3) a= lim v(t+At)+v(t) 4 a=lim

” 2o r(t+At)-r() F
At—>0 At ) - At At—0 At At—0 At

5) a=—
m

2. Kakas ¢opmyna BeIpakaeT paOOTy IpH ABIKCHHH MAaTEPHATBHOM TOUYKH IO MPOU3BOIBHON TPAEKTOPUH U3 MOJOXKEHUSA 1 B
MoJioxxeHue 2?

2 2
) A= [Fd0 2 A, —F.m,-v) 3) A;=[F-dr 4) A, —F.r, 5 A,=Fs,cosa
1 1

3. MOMEHT HHEpIHH MPOU3BOJIBHOIO Tea OTHOCUTEIILHO HETIOABIIKHON OCH BpAIlCHHS OTPEACISICTCS (POPMYIIOit

N N
1) J:Zmiri 2) J=mr? 3) J=mr 4) J=J3,+ma? 5)J:Zmin2
i1 i1

4, Vkaxure popMyITy 17 MOMEHTA HHEPIIHMH TOHKOTO OJHOPOIHOTO CTEPKHA Macchl m M AnuHBI | oTHOCHTEmBHO
HENOJBUKHOW OCH BpallCHUs], IPOXOJAIIECH Yepe3 CEPENUHY CTEPIKHS.

1 1 1 1 2
DNI="m? 2)J="ml? 3HJI="ml?® 4 J==—ml*> 5 J="ml?
) 2 ) 3 ) 4 ) 12 ) 5

5. Vkaxure dhopmyiy ast KITJ] TerioBoii MamaHb

TL-T Q Q-Q Q
1 -1 2 2 — AZD."IGB'H 3 — <1 4 _ x1 2 5 — 1
) ’7 Tl ) g A’mmpaq ) 77 QZ ) 77 Q1 ) 77 Q1 - Qz

6. Ykaxure popMyiy ans pacnpeneneHus bompimana.
E,..+U

E. _ _ pVv m,g U
1 = — 2) n=n,¢e — = 3 n=n,e - 4 = — 09 5 n=n,e e
) n=n, exp( = j ) o Xp[ KT J ) o Xp( RT) ) n=n, exp( T j ) 0 Xp( T
2.1.4. IIpumepsl TeCTOBBIX 3aJaHHIi. 2 ceMecTp

1. BLI6CpI/IT€ q)OpMyJ'[y JUI1 HAIPAKEHHOCTH DBJICKTPUYECKOr'0 IMOJIsL, CO31aBacMOIro paBHOMEPHO 3ap5[)i(€HHOfI INIOCKOCTBIO B

BaKyyMe.
Ne=-2 2)E:2052 He=—I_ -9 5 -2

& & 47 ¥ TE 2¢,

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

DBV oy g NTxdl gy g M AVXT g M NAIXT gy g M

A v 4z r? A v 4z r?

3. Kakast u3 popMy1 MPaBHIBHO OTPAKACT CBSI3b MEIKAY HAMPSHKEHHOCTHIO 3JICKTPUIECKOTO TIOJIS M TOTEHITHAIOM 3JIEKTPHYCSCKOTO
moJjs?

[E E
D o= =[E-dF 2) p=E-F 3) -, ~E-(F-F) 4 p=dvE 5 9=
1

4, 3akoH Awmriepa B 00111eM BUIE UMEET BHUJL
1) dF=1dixB 2)dF=I1IxdB 3) F=I1xB 4) F=11-B 5) F=11Bcosa




5. Kakoe w3 nepe4nciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?

- - Lo - B - _
1) {D-ds=q 2 §H-ds=0 3 fEdi=0 4HH=—-J 5 ao=[E.ds
S S L ,uo S
6. E __1 1 _FR Gammii 6
. Ecmn o) = ﬁ U o= IRVTER TO (opMyna U 3aTyXalomuX KoJieOaHMH B CHIIBI TOKa B KOJEOAaTeIHbHOM KOHTYpE
HMEET BUIT

D= Ioem(—z—itjcos(wot+a) 2) 1 = |oe>@[—2—|:\;_tj009(0)t+0!) 3) I =1, codw,t+a)

4) 1=1,cofwt+a) 5)1=1,coslwt)
7. Ilepnon 3aTyxaromux KojeOaHui B KoJieOaTeT-HOM KOHTYPE PaBeH

1 R} 1 R 1 R)? 1 R L oReY
) T=21] —+~ | ) T=2d] =~ | 3)T=24] =t | #HT=24] —— | 5)7o0d L
) ”[Lc 4L2J ) ”[Lc 4sz ) ”[LC 4sz ) ﬂ[LC 4sz )T 2”(Lc+4L2j

8. VIHTCHCHMBHOCTD TpH HANOXEHHH IBYX Ko2epeHmubix BOTH paBHa (0 | passocts da3; |,, |, HHTCHCHBHOCTH BOIH B

otmensHOCTH, |, # 1,):

Di=t+1, 2)1=l+1,+2/l1,c088 3) 1=/12+12+21,1,cos5 4) | =\/12+12-21,1,c0s5 5) | =/I12+12

9. Ha nudpakunoHHy0 pemietky ¢ nepuogoM d magaer CBET OmMpeneleHHOM AInHbl BoJaHbL. Kakoil u3 ¢opmyn coOTBETCTBYET
MaKCHUMYM II€pBOro mopsaka’?

. A
1) Slngoza 2) Siﬂ(pz% 3) singp:% 4) sinq;:% 5) singp:zd—/1

I |
10. Ecou ~ ™in g max- MyHUMAalbHAsS U MAaKCUMallbHass HHTEHCHBHOCTh YaCTHYHO NOJIAPpU30BAHHOTO CBCTA, IPOITYCKAaeMOr'o
AHAJIU3aTOPOM, TO CTCIICHb MOJJAPU3allUU CBETA OIPCALCIIACTCA 110 (I)OpMyJ'IC
o — | o — |

P= Imax+|min max min P = max min — min pP= min

I _Imin 2) I +Imin 3) I

max max max 4) Imax+ Imin 5) Imax

1)

11. Ilpu masieHn CBETOBOTO JIy4a, paclpoCTPaHSIONIErocs B IEPBOM cpejie Ha TPaHMIly pa3zena IIepBoil 1 BTOPOH cpelpl ¢
MOKa3aTe MU NPEJIOMIICHUS U N, , N, >N, YTroJl IOJHOTO BHYTPEHHErO OTPAKEHUSI , YIOBIETBOPSIET YCIOBHIO

. n ) n n n n
1) sing=— 2)sina=—=2 3) tga=—L 4) tga=—2 5)cosa=—>
n2 nl n2 nl n2

2.2 Tunossle 3a1aHNA 1JIs1 OLEHKH YMEHHH B KayecTBe 00pPa30BaTeJbLHOI0 pe3yabTara

ITpoBepsieMsblii 00pa30BaTENbHBINA PE3YNIbTAT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
WHIUKATOPA JTOCTIKECHUS
KOMITETEHITUH

OIIK-1.2. ITpumensieT ocHOBHBIE | OOy4JarOImUNCs yMeeT:

MOHSITHS U 3aKOHBI HCIIOJIb30BaTh OCHOBHBIC MTOHATHUS M 3aKOHBI (DH3HUKH JUTS PEIICHUSI TIPEAMETHO-TIPO(HUIBHBIX
€CTECTBEHHbIX HayK IJIs 3a1a4

pelieHus npeaMeTHO-
npoIIBHBIX 33124

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MOTOUMKIUCT 3a MepBbie 5 MHUH Mpoexai 3 KM, 3a mocienyomue 8 MuH — 9,6 kM U 3a mociennue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh IBHKESHUSI MOTOLMKIIMCTA HA KAXKIOM M3 TPEX YYaCTKOB IyTH; CPEIHIOI0 CKOPOCTh 33 BCE BpeMs
JIBHIKCHUSL.

2. lBa moes3da MIyT HABCTPEUy APYT APYTY CO CKOPOCTSIMH Vi = 36 KM/4 U V2 = 54 km/4. ITaccakxup B IIEPBOM II0OE37€
3aMeyaet, YTO BTOPOH [0e3/] MPOXOUT MUMO HEro B TeueHue Bpemenu t = 6 ¢. Kakosa ayiHa BToporo noesna?

3. Touka OBUMKETCA [0 OKPYKHOCTH pamycoM 20 cM ¢ IOCTOSHHBIM TaHTCHIMAILHEIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsl [TOCJIe Havasa ABIDKCHISI HOPMAJIbHOS YCKOPEHHE TOYKU OyJIET paBHO TAHTCHIUAILHOMY?




10.

11.

10.

11.

12.

13.

14.

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

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

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

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

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

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

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

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

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

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

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

MPOHMIIAEMOCTh Macia € = 2,2.

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

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

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

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

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

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

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

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

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

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

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

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

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




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

a)
b)

c)
d)

€)

b)
c)

€)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

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

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. Hebosploe Teno (MaTepuaiIbHY0 TOUKY) Opocunu mox yriaom 3(0° K TOPU30HTY ¢ HadaabHOW CKOpOCThIO 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1c

0,2c

05¢c

lc

2¢

3. HpI/I BKJIFOUYCHHUU DJICKTPOABUTATCIIA €TI0 POTOP HAYMHACT BpallaTbCd PAaBHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/(;2. CKOJIBKO 000pPOTOB cIeNaeT poTop depe3 | CeKyHIy MOocie BKIFOUCHHS TBUTATEIS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha Belu4MHY, paBHYIO
0,1 c™m

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexka Maccoil 15 Kr ABIKETCS IO BOTHYTOMY MOCTY CO CKOpocThio 10 M/c. B HIKHEH TOUKe cHuila HOpMAaIBHOTO
JIaBJICHUS TEJISKKH HAa MOCT B/IBOE TIPEBOCXOUT CHITY TsDKeCTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBEeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, meTsmias co CKOPOCThIO 2 M/C, MOMaaeT B MOABEUICHHBIH JIMIKUH JIUCT Oymarn maccoi 1,5 T.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKSHHMS JIMCTA C IPWIKIIIICH K HEMY MYXOH COCTaBIIsSeT

2 M/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmioe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaAXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MOBEPXHOCTBIO
3eMJIM M UMEIOLIYI0 IOTEHLIUANbHY0 3Hepruto paBHyro 400 [k, OTHYCTHIIN, TaK YTO 4€pPE3 HEKOTOPOE BPEMSI OHO
ymano Ha 3emiifo. YeMmy paBHa CKOPOCTh 3TOTO Tejla B MOMEHT MajeHus Ha 3emiro? CONpOTHBICHHEM BO3/AyXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnopoanblii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKaIb3bIBAHMS IO T'OPU30OHTAJIBHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIONaast Ha HAKJIOHHBIA Y4acTOK, NOJJHUMAETCs Ha BBICOTY

2,5m

1wm




c) 05m
d 04wm
e) 02m

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

a) 3

b) 4

c) 5

d 6

e) 7

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

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

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

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

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

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

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

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

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

IToTok BekTOpa ANMEKTPUICSCKON HHAYKIIUH (TCKTPUIESCKOTO CMEIEHHS) Yepe3 CHEpUIECKYIO IIOBEPXHOCTh, OXBATHIBAIOIIYIO
TOYCUHBIE 3aPA/BL ( = 2 uK1, g, = 3 uK1, gz =~ 2 uK, paBeH

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

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

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHnbumiaacs B 2 pasa

e) VYwmeHpmmiach B 16 pa3

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

a) 1,27sB

b) 3,113B




c)
d)

€)

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

a)
b)
c)
d)
e)

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

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

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

WHIUKATOpa JOCTUKEHHUS

Kon u HaumeHoBaHue OO6pa3oBateiabHBIN pe3yabTaT

KOMIICTCHIIH

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

npoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

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

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

MOTPEIIHOCTh U3MEepEHHs?

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

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

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

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

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

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

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

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

2.3.2 Tlpumepsl 3aJaHuii. 2 ceMecTp

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

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

1

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

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




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

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

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

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

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

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

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

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

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

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

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

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

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

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

HCCIIeTIOBAHUS 00BEKTOB,

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

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

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

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

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

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

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

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

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

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

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

JACKPECMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 2 ceMecTp




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

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

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

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

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

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

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

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

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

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

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

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

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

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

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

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

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

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

YTJIOBBIMHU U JIMHEHWHBIMH BEIMYMHAMM.

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

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

CHJIBI.

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

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

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

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

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

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

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

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

HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTECIIBHO OCH.

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

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

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




15. Onpenenenne moment unepunn. Teopema Illteiinepa.

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

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

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

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

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

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

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

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

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

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

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

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

30. SIBnenue pe3oHaHca. PesoHaHcHas yacrora.

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

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

33. Ob6uiee Havyano TepMoagHAMHKN. [IoHATHE SMIMPUIECKON TEMIIEPATyPBHI.

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

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

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

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

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

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

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

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

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

43. Bropoe Ha4yaj0 TEpMOJMHAMUKH B Pa3IMUHBIX (OPMYIHPOBKaX.

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

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

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

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

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

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

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

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

5. DnexTpudeckuit aumoik. [lone aumoss.

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

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

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

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

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

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTh TOKA.

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

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

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.



16
17
18

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

TBEpAOTO TCa.

19

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

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

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

LUPKYJIISIIA
28

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

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

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

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

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

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

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

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

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

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

MHAayKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUU.

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

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

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

BeIHYXIeHHBIE 3JIeKTpUUECKUe KojiebaHus B KosieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

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

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

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

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

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
49

. MnTepdepeHnus cBeTa B TOHKHX MUIEHKAX U IJIACTHHKAX.

. Konpia Herotona.

. Audpakiys cBeToBbIX BOJIH. MeTo 30H Openerns.

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

. Hudpaxius @payrrodepa Ha O HOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOMN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

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

JAUBJICKTPUKOB.

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

62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

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

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

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

CootHorreHne HeonpeneneHHocrei I eiizendepra.

BonHoBast pyHKIHNS 1 €€ CTATHCTHYECKUI CMBICIL.

Oo61ee ypasuenue llpenunrepa. Ypasuenue lllpenunrepa st CTalMOHAPHBIX COCTOSTHHUM.

YacTuia B 0THOMEPHOM MOTEHIIUATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

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

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

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

MHOTOJJIEKTPOHHBIX aTOMax.

64
65
66
67

. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

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

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

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

KBAaHTOBOI'O IreHEpaTopa.

68
69
70

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

3. Metoauyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oleHNBaHUs

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



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

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

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

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

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

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

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

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

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

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

Buowvr owubox:

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

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

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

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

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

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

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

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