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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

OLNEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIIEIIHAABHOCTB

23.05.06 CTpOoOHTEABCTBO ¥XE€AE3HBIX AOpPOTr, MOCTOB H
TPAaHCHOPTHBIX TOHHEAEH

(k00 u HaumeHoBaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anys

MocTBI

(HaumeHnosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBbIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOLIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIHH.

Metoanyeckre MaTepraibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOUYHOMN aTTECTALMH.



oOydYeHHsI 10 JIUCLUIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEIbLHAA 3aIHCKA

HCJIB HpOMG)I(yTO‘IHOﬁ aTTeCTallU — OUCHUBAHUC MPOMCKYTOYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB

O6eCHeLII/IBaIOI_HI/IX JOCTHIKCHHEC

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHU

®opmbl mpoMexxyToyHOW atrectauuu: sauem (1 cemecmp — ounoe obyuenue), sxsamen (2 cemecmp -

ouHoe obyueHue).

[Tepeuens KoMIETCHIIMIA, (POPMUPYEMBIX B TIPOIIECCE OCBOCHHUS TUCIIUTLITIHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOIL MHAWKATOPa NJOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Ciocoben pemats HHKEHEPHBIE
3ama4n B po(hecCHoHATBHON
JeATEIEHOCTH C UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HayK,
MaTeMaTUYeCcKOro aHalu3a U
MOJICTTMPOBAHUS

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

peLIeHus IPEAMETHO-IPO(PUIBHBIX 33129

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNsI OOBEKTOB, POLIECCOB, SBICHHUMI, TPOBOJANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaTh

Pe3synbTaTel 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBbIMU
pe3yJibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTBI 06yqu1/I$[ 10 JUCIUIIIINHE

O1eHOYHEIS
MaTepHabl
(cemectp 1,2; kypc 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHus NpeAMETHO-NIPO(MIBHBIX 3a/1a4

OOyJaromuiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U MX POJIb B PEIICHUM MPEAMETHO-
npodHIBbHBIX 33184

Tectsr m. 2.1.1, m.
2.1.2

OOyJaromuiics yMeeT:
UCIIOJIB30BaTh OCHOBHBIE MIOHATHS ¥ 3aKOHBI (PM3UKH JIJIsI
peleHust MPeAMETHO-MPO(UIBHBIX 33184

Bagaun m. 2.2.1, m.
2.2.2

OOyuatomuiics BrajeeT:

HaBbIKaMH1 TMPHUMCHEHUS OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUS
PeAMETHO-NPOMUIIbHBIX 33/1a4

Baganus n. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYYHBIE METOJIBI
TEOPETHYECKOTO M SKCHEPHUMEHTAIBEHOTO
UCCIENIOBaHUSI ~ OOBEKTOB,  IIPOIECCOB,
SBJICHUH, TIPOBOJUT SKCHEPHUMEHTHI IIO
3aJIaHHOM  METOJUKE M  aHAIU3UPYET
pe3ynbTaThl

OOyJarommmiics 3HaeT:

Tecter m. 2.1.3, m.

METO/IbI  TEOPETUYECKOr0 W  AKCIepuMeHTtansHoro | 2.1.4
uccienoBanus (U3NYECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBelACHUss ©  00paboTku

pe3ysIbTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyJarommiicst yMeeT: Tecter m. 2.2.3, 1.
HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
JKCICPUMCHTAIILHOTO  HCCJICJOBAHUS  (PU3MUYCCKUX

O0OBEKTOB, MPOIECCOB U  SIBICHHHA, MPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3YIbTATHI

OOyuaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYCCKOIO0 U
SKCICPUMCHTAIBHOTO  HCCICAOBAaHUS  (PH3HUYCCKUX
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)Ky'TO‘{Ha}I aTrTeCTanus (Z-)KSaMCH) IIpOBOAUTCH B OJIHOM U3 CJICOAYIOIUX (I)OpM:

1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/[aHUII;
2) BeimonHenue 3ananuii B DMOC yHuBepcurera.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJJHOU U3 CIEAYIOMHUX (HopM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.



2. Tunosble! KOHTPOJILHBIE 32JAHAS WIH HHbIE MATEPHAJIBI /151 OLIEHKH 3HAHMI, yMEHHMIA,

HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIH

2.1 TunoBblie BONpPOCHI (3a1aHus) I OLEHKH 3HAHUI B KayecTBe 00pa30BaTeIbLHOIO pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yJIbTaT:

KOZ[ 1 HAaMMCHOBAaHUEC WHAUKATOpA O6pa3OBaTeHLHLIﬁ pe3ybTaTt
JOCTHXXCHUA KOMIICTCHIIMN

OIIK-1.2. Ilpumenser ocHoBHbIe | OOyuaromuiics 3HaeT:

TOHSTHUSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIOHSTHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHOHN (PU3UKH U MX POJIb B PELICHUH
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2.1.1 TIpumMepsI TecTOBBIX 3aaaHuii. 1 cemecTp

1. HopMmaibHBIM yCKOpEHHEM MaTepUaIbHOM TOUKH Ha3bIBACTCS

COCTaBJIAIONIAsl BEKTOpA YCKOPEHHUs, HallpaBJIeHHAs M0 KacaTeJIbHOM K TPAEKTOPUU MAaTEPUATIEHOW TOUKHU

MIPOM3BE/ICHUE BEKTOPA YCKOPEHHSI HAa KOCHHYC YIJIa MEX/y BEKTOPOM YCKOPEHHUS U CKOPOCTBIO

MPOU3BEACHUE MOAYJIS BEKTOPa yCKOPEHMS HA BEKTOP HOPMAJIH K TPAEKTOPHU MaTEPHAIbHON TOUKH

COCTABJIAIONIAs BEKTOpa YCKOPEHMS, HANpPaBJICHHAs BJOJIb MPSAMOH, NEPIEHANKYISIPHOIN KacaTelbHOH K TPAacKTOPUH
MaTepuaabHOM TOUKH

MPOEKIHSI BEKTOPA YCKOPEHUSI Ha PaJiyCc-BEKTOP MaTepruaabHON TOUKH

2. BeKTOpOM YTJIIOBOT'O NEPEMCILICHU L MaTepPIaJ'ILHOﬁ TOYKH IIPpU €€ BPAICHUH OTHOCUTCIIbHO OCH HA3bIBACTCA

yTroJ, Ha KOTOpBIﬁ MOBCPHYJIACh TOYKA, yMHO)KeHHBIfI Ha e,Z[I/IHI/I‘lHHﬁ BCKTOD, HaHpaBHCHHLII;‘I B CTOPOHY ABUKCHUSA TOYKHN
MMpOU3BEACHUC yTIJIa [IOBOPOTA MaTepHaHBHOﬁ TOYKHU Ha eIMHUIHBIN BCKTOD, 3az[aron_{ef/'1 HaIlpaBJICHUEC OCHU BpalllCHUA
JAJIMHa Ay OKPY>KXHOCTH, 11O KOTOpOﬁ NEPEMECTUIIACh TOYKA

YToJa MCKAY paAnyC-BEKTOpPaMH HAYAJIbHOTO U KOHCYHOT'O IMOJIOKCHUA TOUYKU

MMPpOU3BEACHUE yTIJIa TIOBOPOTA MaTepHaHLHOﬁ TOYKH Ha BEKTOP NEPEMECIICHUA MaTepHaHLHOﬁ TOYKH

3. Kaxkoe yTBeprkaeHue SBISCTCS PaBUIbHON M HanOoJiee TOYHONW (OPMYIMPOBKOH BTOpOro 3akoHa HproToHa
JIro6oe Teno MOKOUTCS MIIH IBIOKETCS MIPSAMOIMHEHHO, €CIT Ha HETO HE AEHCTBYIOT HUKAKHE CHIIBI MIIHM JICUCTBHE BCEX
CHJI CKOMIIEHCHPOBaHO

W3MmeHeHne uMILyJibca Tejla paBHO PaBHOAECUCTBYIOLIEH BCEX CUII, IEUCTBYIOLIMX HAa HETO

B nHepuuanpHOl cucTeMe OTCYETa NMPOU3BEACHUE MACCHl TEJIA HA YCKOPEHUE €ro MOCTYNATEIbHOIO ABUXKEHUS PaBHO
CyMMe BCEX CHJI, JEUCTBYIOLIUX HA TEJIO

B uHepuuanbHON cucTeMe OTcueTa yCKOpeHHe, IPUoOpeTaeMoe TeJIOM, PaBHO MPOU3BEICHUIO JEHCTBYIOIIEH Ha HETO
CHJIBI HA MaccCy Tela

B nr060if cucteMe oTcyera cymMMa BeeX CHII AGHCTBYIOLINX Ha TEJIO, paBHA IPOU3BEIEHHUIO €T0 MACChl HAa €70 YCKOPEHUE

4. BecoM Tena Ha3bIBaeTCS

CHUJIa TIPUTSDKEHUA Tena K 3emiie

CHJIa TSKECTH, JEUCTBYIOIIAs HA TEJIO

Macca Tella, BEIpaKeHHasl B €MHUTAX CHIIBI (KHIIOTPaMM-CHIIa)

CHUIIa, ICUCTBYIOMIAst Ha TEJO, BEIpaKEHHAs B SAMHUIAX MACCHI, KOTOPYIO U3MEPSIOT B IPOIIECCEe B3BEIIMBAHUS Tella Ha
Becax

CHIIa, ¢ KOTOPOH TeJO BCIECTBHE MPUTSHKEHUS K 3eMile JeHCTBYeT Ha ONOPY WM TOABEC, yASPKUBAOIIYIO TEIO OT
CBOOOJIHOr'O NaJEHUS

5. MomeHToM nMITyJjibCa MaTepHaJ’IBHOﬁ TOYKH Ha3bIBACTCs

CKaJSIPHOC MPOU3BEACHUC paaANyC-BEKTOPa MaTCpHaJ’ILHOﬁ TOYKH Ha €€ BEKTOp UMITYyJIbCa
BEKTOPHOC MPOU3BCACHUC pAaANyC-BCKTOPaA MaTepI/IaJII)HOﬁ TOYKH Ha €€ BEKTOP UMITYJIbCa
MMpOU3BEACHUEC 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 TAPMOHUYCCKUX KOJIEOAHUSIX COCTOMT
B PC3KOM YMCHBUICHHWU aMIUIMTY/IbI KoJIeOaHuH npu HpI/I6J'II/I>KeHI/II/I YacTOTHl BHEIIHEH CHIIBI K HEKOTOpOMY €€
3HA4YCHUIO, OIIPEACISICMOMY CBOICTBAMHU CHCTEMEI

! TIpuBonarcs THUIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE IJIS HPOBENEHUS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C YY€TOM pa3BUTHS HAayKd, oOpa3oBaHUS, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPKAHNS OIEHOYHBIX CPEICTB Cpear 00ydJaromuXcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEJIMUCHHUH aMILIUTY (bl KOJICOaHUH ITPH NPHOJIMKEHUN YacTOThl BHEIIHEH CHUIIBbI K HEKOTOPOMY €€ 3HauCHUIO,
OIpezIeIIEeMOMY CBOMCTBAMU CHCTEMBI

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

B PE3KOM YMEHBILICHUH 3aTyXaHHs KOJeOaHWH NMpH NPHOIMKEHUH YacTOTHl BHEIIHEH CHIIBI K COOCTBEHHOW 4YacToTe
CBOOOTHBIX HE3ATYXAOIINX KOJICOaHMIHA

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

7. DHTpomnHei B TepPMOAMHAMHUKE Ha3bIBAeTCs (QYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHUE KOTOPOil B 0OpaTHMBIX IIPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO MajJoro KOJIHYeCTBa
TeIlIa, IEPeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

0ECKOHEUHO Majioe M3MEHEHHE KOTOPOi B HEOOpaTHUMBIX IpOIieccax paBHO OTHOLICHUIO OECKOHEYHO MaJIOr0 KOJIMYEeCTBA
TeIlIa, IEPEeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOHl B JIOOBIX MTPOIIECCaX PAaBHO OTHOLIEHHUIO KOJIMYECTBA TEIUIA, IEPEAaHHOr0 CUCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCAX PABHO IPOU3BEICHHIO OECKOHEYHO MJIOT0 KOJIMYECTBA
TeIUIa, NepeaaHHOI0 CUCTEME U TeMIIePaTyPhl CUCTEMEI

OECKOHEYHO Majloe HM3MEHEHHE KOTOpPOl B HEOOpaTHMBIX IIPOLECCax PaBHO IPOU3BEICHUIO OSCKOHEYHO Mayloro
KOJIMYECTBA TEIUIA, HePEeAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUIi. 2 ceMecTp

1. Yo Ha3BIBaeTCS MOTCHINAIOM 3JIEKTPOCTATUIECKOTO OIS ?

HanpsxeHHOCTB 3IIEKTPUYECKOro MOJIs B JaHHOM TOYKE IPOCTPAHCTBA, YMHOXKEHHAs HA paglyC BEKTOP JaHHOH TOUKU
Cpenu 1aHHBIX OTBETOB HET MPABUIBHBIX

Pabota 1o nepemMernieHuo eANHUTHOTO OIOKUTENBFHOTO 3apsiia U3 JaHHOH TOYKH HPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHumanpHast SHEPTH NPOU3BOIBHOTO 3apsa, TOMEIEHHOTO B JaHHYI0 TOYKY IIPOCTPAHCTBA

Cuia, neficTByIOIIast Ha €JUHUYIHBIHN [TOJIOKUTETbHBIHN 3apsijl, TOMEIIEHHbIH B JAHHYIO TOUKY NIPOCTPAHCTBA

2.  KoHzeHcaTopoM Ha3bIBAETCSA

JIB€ IUIOCKHX TUIACTHHBI, pa3NEleHHBIX CJIOEM JHMAJIEKTPHKA C OTIMYHOM OT EIMHHIBI JIUAJIEKTPHUECKOM
MPOHHUIIAEMOCTBIO

n1000¢ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAILIMBATH JJICKTPUICCKHE 3aPSIIbI

JIBa U30JIMPOBAHHBIX IPYT OT APYyra KOHLEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT APYyra NPOBOIHUKOB

710001 MPOBOIHUK, €CJIM OH 00J1aaeT MCKTPUICSCKOH EMKOCThIO

3. Codopmynupyiite Teopemy ["aycca Juis 3JI€KTpUYIECKOTO TI0JISI B BAKyyMe

LIupKys1siiusi BEKTOPA HANPSHYKEHHOCTHU 3JIEKTPUYECKOTO TI0JIs 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIIO

[ToTok BeKTOpa HANpPSHKEHHOCTH AJIEKTPUYECKOTO ITIOJISi Yepe3 MPOHM3BOJIbHYIO MOBEPXHOCTh PaBeH anreOpanyeckoii
CYMME 3apsA10B, HAXOAAMIUXCA HA 3TOM TIOBEPXHOCTH, }IeJ’ICHHOﬁ Ha SJICKTPHUUCCKYIO MTOCTOSIHHYIO

[ToTok BeKTOpa HAIPSHKEHHOCTH AJIEKTPHUYECKOTO OIS Yepe3 IPOU3BOJIbHYIO 3aMKHYTYIO IIOBEPXHOCTb paBHA HYJIO
LupKyJisums BEKTOpa HANPSHKEHHOCTH AJIEKTPUYESCKOTO TIOJIS 10 JTII000MY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpa
HaNPSHKEHHOCTH AJIEKTPUYECKOTO TIOJIsl Yepe3 MPOU3BOJIBHYIO TOBEPXHOCTD, ONMHUPAIOIIYIOCS Ha 3TOT KOHTYP

IloToK BeKTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOrO IOl 4Yepe3 NPOU3BOJIBHYH) 3aMKHYTYH) IOBEPXHOCTh pPAaBeH
anredpandeckoi cyMme 3apsiioB BHYTPH 3TOM MOBEPXHOCTH, ISICHHONH Ha JIEKTPHIECKYIO TOCTOSHHYO

4. Codopmymmpyiite mepBoe npasmio Kupxroga

AnreOpandeckas CcyMMa TOKOB B JIFOOOM KOHTYpE LIEIH PaBHA HYIIO

AnreOpandeckasi cyMMa TOKOB B JIFOOOM y3JI€ IIETTH paBHa HYIIIO

Anrebpardeckas cymma 3/1C B KaKI0M KOHTYpE paBHA HYJIO

Anrebparmueckas cymma DJIC B KaXIOM KOHTYpe paBHa anreOpamdecKod CyMMe TNPOW3BEACHUH CHIIBI TOKa Ha
COTIPOTHBIICHHE BCEX yYaCTKOB KOHTypa

Anrebpardeckas cyMMa HaJleHIH HAPSDKEHUH Ha BCEX YYaCTKOB KOHTYpa paBHA HYIIIO

5. BekTopoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW pPaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEHCTBYIOIIECH cO
CTOPOHBI MArHUTHOTO TOJISI HA OTPE30K MPOBOJHHUKA C TOKOM, K CHJIE TOKa B ITPOBOTHUKE

BEKTOpHas pU3MUecKasi BeIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MAKCHMAIBHOTO MEXaHNIECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEICHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILYJTb KOTOPOH PaBeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWMYECKOTO0 MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEICHHIO CIJIBI TOKAa B paMKe Ha ee
TUIOIIA b

BEKTOpHas (U3MYEcKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOLIEHNWIO MUHUMAJIBHOTO MEXaHWMYECKOI'0 MOMEHTa CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIBl TOKA B paMKe Ha €€
HepuMeTp

BEKTOpHas (pU3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JCUCTBYIOIICH Ha € AMHUYHBIN TIOJIOXKUTEIBLHBIH 3aps,
HaXOJSIIMKCS] B MATHUTHOM I10J1€
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6. fBneHue caMOMHIYKIUH COCTOUT B!

BO3HMKHOBeHHN OJIC MHIYKIUHM B IPOBOAAIIEM 3aMKHYTOM KOHTYpE NPH H3MEHEHHH MAarHWTHOTO IIOTOKa Yepes3
MPOM3BOJIbHYIO TIOBEPXHOCTD, ONMPAIOLIYIOCS HA JAHHBIM KOHTYD

BO3HUKHOBeHNH OJIC MHAYKLIUHU B HPOBOJSLIEM 3aMKHYTOM KOHTYpE NpPH U3MEHEHHM TOKa, NMPOTEKAIOILEro 4epes
JIaHHBII KOHTYP

BO3HHKHOBeHNH DJIC MHAYKIMU B IPOBOAAIIEM KOHTYpE IPHU 3aMbIKaHUH WX pa3MbIKaHUM JAHHOTO KOHTYpa
BO3HUKHOBEHUU TOKA B IIPOBOJAIIEM 3aMKHYTOM KOHTYpPE IIPU U3MEHEHUH MarHUTHOI'O IIOTOKA Y€PE3 JAHHBIN KOHTYP
BO3HUKHOBEHUU TOKA B IIPOBOJAIIEM 3aMKHYTOM KOHTYpE€ IIPY MU3MEHEHHHM MArHMTHOI'O IIOTOKA Y€PE3 IPOU3BOJIBHYIO
[IOBEPXHOCTh, ONUPAIOILYIOC HA JaHHBIM KOHTYD

7. OddexTrBHOE 3HaYEHUE CHIIBI IEPEMEHHOT0 TOKA OpEeIsIeTCs KaK

BEIMYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY NEpHOJY MEPEMEHHOIO TOKa, MPOM3BEAET
TaKylo ke paboTy, YTO M pacCMaTPHBAEMBbIi IEPEMEHHBIH TOK;

BEJINYMHA TaKOTO MOCTOSTHHOTO TOKA, KOTOPBIN NMEPEHOCHTh Yepe3 MONEepeyHOe CEUCHNE POBOIHIKA TaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH EPEMEHHOTO TOKA B IIETIH, SHEPT U KOTOPOH MEPEXOIUT B TEIJIO, BEIIENIEMOE B IICTIH;

BEJINYMHA aMIUTATYABI IEPEMEHHOTO TOKA,;

BCJIMYMHA aMITUTYAbI ICPEMEHHOT'O TOKA, YMHOKCHHAA Ha \/7

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTB B IPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIIHA B JAHHBIH MOMEHT BPEMEHU
I'eomeTprueckoe MECTO TOUEK, HCIBITHIBAIOIINX BO3MYILCHNE B OJJMHAKOBOH (hase
I'eomeTpuueckoe MECTO TOUEK, BOSMYILEHHS KOTOPBIX MaKCUMAaJIbHbI

ITorpanuuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYIIICHHOM Cpesbl
IInockocTs, NeprneHANKYIIpHAs HAPaBJICHUIO PaclIpOCTPAaHEHHS BOJIHBI

9. CdopmymupyiiTe 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX JIydei

Caet Mexay TFOOBIMH ABYMSI TOYKaMH PaclpOCTPAHIETCs MO IPSIMOH JIMHUN, COSANHSIOINNA TOUKA

B nr00BIX cpeiax CBETOBOM JIyd MPEACTABISCT COOOU MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia paCIPOCTPaHAETCA MO MPIMOM JTMHUU

B opHOpOOHBIX cpenax CBETOBOM JIy4 ABJICTCS IPSIMOM JIMHUEH

B onTtuuecku npo3payHbIX Cpelax CBETOBOM JIyd BCEI/a SIBIETCS NPSMOM JIMHUEH

10. Yro Ha3bIiBaeTcs MUPpaKIKeii CBETOBBIX BOJIH?

Bce siBiieHus, CBsI3aHHBIE ¢ OTHOAHHEM CBETOBBIMH JIyYaMH JIFOOBIX MPETSTCTBUMA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHHI, KOTOpbIE 00YCIIOBJIEHBI BOJIHOBOH NMPHUPOIOH CBETa M HAOIIOAAIOTCS TIPH €TO PaclipoCTpaHEHUH
B CPE/Iax C PE3KO BBIPA)KEHHBIMU ONTUYECKUMHU HEOJAHOPOHOCTIMH

COBOKYITHOCTB SIBJICHHI, KOTOPBIE 00YCIIOBJIEHBI 3aBUCHMOCTBIO TOKA3aTeN sl IPEIOMIICHHS OT YaCTOTHI CBETOBOM BOJHBI
HanoxxeHue KorepeHTHBIX BOJIH APYT HA Apyra

11. Vxkaxwurte Haubosee MpaBWIbHYIO HOPMYIHPOBKY 3aKkoHa Masroca

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 NOJIAPpU3aTOpP, IMMPU OTCYTCTBUU TMOTJIOMICHUA CBETa
BEIIIECTBOM IOJISIPU3aTOPa YMEHBIIIAeTCs B JiBa pa3a

NHTEeHCUBHOCTh TMOJSPU30BAHHOTO CBETa, MPOIIEANIEr0 Yepe3 aHaau3aTop, MpsIMO MPOMOPIMOHAIBHO KBaJpaTy
KOCHHYCAa yIjla MEKy pa3pelICHHBIMM HaMpaBJICHUSAMM II0JIIpU3aTOpa U aHaJIM3aTopa

MHTCeHCHBHOCTh TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAINIETO 4Yepe3 ONTHYECKYI0 CHCTEMY MOJISIpHU3aTOp-aHaIH3aTop, BCeraa
MEHbIIIC HHTCHCUBHOCTH CBETA, MTA/IAIONIECTO Ha MOJIIPH3aTOP

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOMICAIICTO Yepe3 MOJApU3aTOp, MPHU OTCYTCTBHM TIOTJIONICHHS CBETa
BEIIECTBOM HE M3MEHICTCS

12. CnekrpaibHas u3jaydaTelabHasi CIOCOOHOCTh TeJa 3TO

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

OHEPTHUA, U3JTydacMasi BCEM HArpe€TbiM TEJIOM TEJIa 3a CAMHUIY BPEMEHU B CIMHUYHOM UHTCPBAJIC JIJIMH BOJIH

IIOJTHAs DOHEPT U, U3JTydacMasd BCEM HArp€ThIM TE€JIOM BO BCEM CIICKTPAJILHOM JUAINIa30HE NJIMH BOJIH 34 CIMHUIY BPDEMEHHU
OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU BO BCEM MHTEPBAJIC NJIMH BOJIH

SHEPTrusl, U3JIydaeMasl eIMHULCH MOBEPXHOCTH Tejla 3a €MHUIYYy BpEMEHH B ONITHYECKOM JiMara3oHe JUIMH BOJIH

13. Kaxoe 13 NpUBEICHHBIX YTBEPKICHUI sIBJIsSIETCS BEpHBIM B Teopun bopa?

Pa3pemeHHBIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIIAIOTCS TaKHe, A KOTOPBIX MOMEHT HUMITyJIbca 3JIEKTPOHOB KpaTeH
LEJIOMY YUCILy BEJIMYUH

DHeprus JIEKTPOHA HA OPOUTE U €€ PaJANYC MOTYT OBITh ITPOU3BOJILHBIMH

Paanyc opOHUTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

[Ipy nBYXEHHN 3IEKTPOHOB IO OPOUTE MPOUCXOANUT HENPEPHIBHON M3TyUYeHHE SHEPTUU

Paanyc opOHUTHI 35IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIASTCS

14. Yro BbIpakaroT COOTHOIICHHS HEONPEAEIEHHOCTEH B KBAHTOBOI MeXaHHKe?

CoOTHOLICHUS] MEKAY H3MEPEHHBIMU TOYHBIMHU 3HAYECHUSIMU KOOPAMHATHI M MIMITYJIbC MHKPOYACTHIIBI




b) OtcyrcrBue orpanryeHHi U1 OMHOBPEMEHHOTO H3MEPEHHUS KOOPANHATHI U UMITYJIbCa MHUKPOYACTHIIBI

¢) KopmyckynsipHbie CBOWCTBA BEIECTBA

d) BonHOBbBIE CBOICTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPCOHUMH KBAIPATHYCCKUMH OTKJIOHCHHSIMHU NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumensiet OOyJaromuiics 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIbl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCISHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJIICHUI!, METOIUKY HPOBEICHUS M O0O0pPabOTKU Pe3yibTaToB (pHU3MUECKOro
9KCIIEPHUMEHTAIEHOTO 9KCIIEPHUMEHTA

HCCIIeIOBaHUs OOBEKTOB,
MPOIIECCOB, ABJICHUMN, IPOBOIUT
IKCIICPUMEHTHI 0 33JJaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yJIBTATHI

2.1.3. IlpumepsI TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBeHHOE YCKOpPEHHE MaTepHaIbHOW TOUKH OTPeaesieTcs] PopMyIoi
. V(t+A)—v(t V(t+At)—v(t . V(LA +v(t _T(t+At)—r(t

1y a= lim YEFANVO oy VANV oy YERADEVO) g FEHADTO o F
At—0 At At At—0 At At—0 At m

2. Kakas ¢opmyna BelpaxkaeT paboTy NpH ABWKEHHH MaTepHaIbHOW TOYKH MO MPOU3BOJBHON TPAEKTOPUH U3 MOJOXKEHUs 1 B
roJioxxenue 2?

2 2
1) A12=J.If'dv 2) A,=F-(v,—-v,) 3) A12=I|f‘dr 4) A,=F-r, 5) A, =Fs,cosa
1 1

3. MoMeHT HHEpIHH MPOM3BOJIBHOIO Tea OTHOCUTEIILHO HETIOABIKHON OCH BpAIllCHHUS ONpeaessieTcss GopMynoit

N N
.’L)\]:Zmiri 2) J=mr? 3)J:mr 4)J:J0+ma2 5)J:Zmiri2
= =

4, Yxaxure (pOpMyITy U MOMEHTA HHEPIIMU TOHKOTO OJHOPOIHOTO CTEpPKHS Macchl m M JUIHMHBI | oTHOCHTENHEHO
HEMOJIBUYKHOM OCH BpalICHUS, IPOXOIAICH Yepe3 CeperHy CTEPHKHSL.

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

5. Vkaxwure popmyny anst KI1J] TeruioBoii MamaHb

T,-T A Q Q,-Q Q
Dp=1""2 2) p= Dowen 3) =<1 4)p_1"<2 5)p_ 1
L (- Q, Q Q-Q
6. Ykaxute popmyiy i pacnpenenenus bonbimana.
E,.+U
E, _ _ S pVv m,g U
1) n= _ e | 2) N=N,€ S — | 3) n= _ PV 4 hz _ g 5) n= _-
) n noexp( RT) ) b €Xp % ) n noem( RT] ) n noexp( kTJ ) n noexp[ T

2.1.4. Ilpumepsl TeCTOBBIX 3aJaHMIl. 2 ceMecTp

1. Boibepute GopMyity Al HaNpsDKEHHOCTH JICKTPUUECKOTO TMOJIsI, CO3aBa€MOr0 PaBHOMEPHO 3apsHKEHHOH IUIOCKOCTBIO B
BaKyyMe.

DE=2 2 E-=
&

oS

2
0

He=—3_ He-—9_ 5e- 2

& A r 4 S

0 0

2. 3akon buo - CaBapa — Jlamiaca ©MeeT BHIT

1) B= e AV oy g5 1Txdl gy g M QVXT gy g Mo VAP gy 5 4 1]
dr v 4 r® dr r 4 r? Az r

3. Kakast u3 popMyI1 IpaBHIBHO OTPAXKAET CBSI3b MEKIY HANIPSHKEHHOCTHEO IIEKTPHIESCKOTO OIS M IIOTEHITHAIOM JIEKTPHYECKOTO
moJist?

- E
1) g~ =[E-dF 2) p=E.F 3) g, =E-(;-F,) 4) p=divE 5 ¢="

4. 3axoH Ammepa B 00IIeM BUJIC IMECT BH/T




1) dF=1dixB 2)dF=11xdB 3) F=1IxB 4) F=I11-B 5 F=1I1Bcosa

5. Kakoe w3 mepeynciieHHbIX ypaBHEHUH BXOAWT B CUCTEMY ypaBHeHHI MakcBema?

D §B-ds-q D fH-s-0 I fEd-0 HH-7-T Ho-[Ea

0

2
6. Ecnn @, =— 1 w= 1 R , TO opMyia Ui 3aTyXaloIuX KojieOaHuil B CHJIBI TOKa B KOJEOATEILHOM KOHTYpe

JLC LC 4L?

HUMEET BU
1)1= Ioem[—z—RLt)cos(wOHa) 2) 1= Ioem(—z—itjcos(wwa) 3) 1 =1, cos(a,t +a)

4) 1 =1,cos(wt+a)  5) 1 =1, cos(at)
7. Ilepuon 3aTyxarommx KojeOaHMA B KoJeOaTeTHOM KOHTYpe paBeH

1 R 1 R 1 R)? 1 R)? LR
) T=2d] —+- | 2 T=2a] =~ | 3)T=2a] =+ | &T=2e] — | 5)7_p L
) ”[Lc 4sz ) ”(LC 4sz ) ”[LC 4L2] ) ”[Lc 4L2] )T 2”(Lc+4L2J

8. MHTeHCHBHOCTH I[P HAJOXKCHHUU [BYX KOcepeHmHblX BOJIH paBHA (5 Pa3HOCTH (1)8.3; |1, |2 HWHTCHCUBHOCTHU BOJIH B

ornensHocTH, I, = 1,):

Di=t+1, 2)1=l+L,+2l1,c088 3) 1=12+12+21,1,c085 4) | =\/I2+12-21,1,co8 5) I =/I2+12

9. Ha nudppaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInuHbl BoJHBL. Kakoil n3 gopmyn cooTBETCTBYeT
MaKCHUMYM II€pBOro Hopsiika’?

. A . 2 : . . 2
1) Slngoza 2) Sln(p=£ 3) Slngoz% 4) Sln(p=% 5) Sln(pzf

. I
10. Ecqu " min " max- MpHMMAaNbHAS U MaKCHUMallbHasi HHTEHCUBHOCTh YaCTUYHO NOJIAPpU30BAHHOTO CBCTA, IPOITyCKAacMOr'o

AHAJIU3aTOPOM, TO CTCIICHb MOJIAAPU3allUU CBETA OIPCALCIIACTCA 10 (I)opMyne
(| ok — | | I

P= Imax+ Imin P= max min P= max min P= min pP= min

1) Imax_ Imin 2) Imax+ Imin 3) Imax 4) Imax+ Imin 5) Imax

11. Tlpu najeHny CBETOBOTO JIy4a, paCIpOCTPaHSIOMIETOCS B TIEPBOM Cpejie Ha TPaHMIly pasjiesa MepBOil U BTOPOH cpeibl C
MOKa3aTe MU NPEJIOMIICHUS LU N, , N, >N, YToJ OJHOTO BHYTPEHHETO OTPAXKEHUS o YAOBIETBOPSIET YCIOBUIO

) n . n n n n
1) sina=— 2)sina=—=2 3) tga=—% 4) tga=—% 5)cosa=—=
n, n n, n, n,

2.2 TunoBsble 3aJaHus I OIIEHKH YMeHHMI B KauyecTBe 00pa30BaTe/IbHOIO pe3y/bTaTa

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon u HaumeHoBaHue OO0pazoBarenbHBIN pe3yabTaT
MHAUKATOPa JTOCTHKEHUS
KOMITETEHIIUH

OIIK-1.2. IIpumensier ocHoBHBIe | OOyd4aromuiics ymeer:

MOHSTHS U 3aKOHBI UCIIOJIb30BAaTh OCHOBHBIE TIOHSITUS M 3aKOHBI (PU3UKH JUISl PELISHUsI TPEAMETHO-TIPO(PHITEHBIX
€CTECTBEHHBIX HayK AJIs 3ajgau

pelIeHus IPeIMETHO-
npoMIBHBIX 33124

2.2.1 Tlpumepsl 3aga4. 1 cemecTp

1. MoTouukimcT 3a mepBble 5 MUH Ipoexal 3 KM, 3a mocienyromme § MUH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
OmnpenennuTs CKOPOCTh ABIKEHUS MOTOLIMKIIMCTA Ha KKIOM M3 TPEX yJacTKOB ITyTH; CPEIHIOIO CKOPOCTH 33 BCE BPEMS
JIBHIKCHUSL.

2. JlBa moeszia UIyT HaBCTpEdy JAPYT APYTY CO CKOPOCTAMH Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B mepBoMm moesze
3aMedaeT, YTO BTOPOH Moe3 1 NPOXOAUT MUMO Hero B TeueHue BpeMeHH t = 6 c¢. Kakosa jyimHa BToporo noesna?




10.

11.

10.

11.

12.

13.

14.

Touka JBHKETCS MO OKPYXNKHOCTH paguycom 20 cM ¢ TIOCTOSHHBIM TaHI€HIUAILHBIM yCKOpeHHeM 5 m/c?. Uepes kakoe
BpeMsi 10cjIe Havyajia ABHKEHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJIeT paBHO TaHMCHLIMAIbHOMY ?

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIeKHUT rpy3 Maccoit 26 kr. Koad¢umuent tpenus pasen 0,5.
Kakyro cuity Hago NMPUIIOKUTH K TPy3y BIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTH rpy3? UToOBI cTammrh rpy3 ¢ 3TOi
IIOCKOCTH?

[oe3nx maccoii 500 T ABIXETCS paBHO3AMEJICHHO TIPH TOPMOXKEHUH, IIPU STOM €TO0 CKOPOCTh YMEHBIIAETCS B TeueHne 1
MuH oT 40 1o 28 km/4. HaliTu ciity TOpMOXKCHHSI.

Teno CKONMB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBisiomiel ¢ ropusontom yron 45° Tlpoiins paccrosnue 36,4 ¢M Teno
mpuodpereT ckopocTh 2 M/c. UeMy paBeH K03(pPHUIIHEHT TPEHHS Tela O TUNIOCKOCTH?

Opynue, KEeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM miardopme, MPOU3BOAUT BHICTPEN BAOJb IOJOTHA JKENE3HOM
noporu nof yraom o = 30° k muHuK Topu3oHTa. ONpenenTuTh CKOPOCTh Uz OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio Uy = 480 m/c. Macca miathopMBI ¢ OpyAHeM Hu CHapsaaMu my = 18 T, Macca cHapsga m1 = 60 KT.

[Tap maccoit my = 3 KT ABHXKETCS CO CKOPOCTBHIO Vi = 2 M/C M CTAJKUBAETCS C IOKOSIIIUMCS IIapOM Maccoi mp = 5 Kr.
Kakas pabora Oyner coBeplueHa mpu JgeopManuu miapoB? Ynap cuuTaTth aOCOJNIOTHO HEYNPYIUM, TPSIMBIM,
LEHTPAIBHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJISIIEH YEPE3 ET0 CEPEIMHY, COTNIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaroyii MOMEHT M, IeHCTBYIOIHI Ha CTEpKeHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHMs, €CITM MOMEHT UHEpIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miaropMsl B BUJIE JMCKa, BPAIIAKOIIEHCS 0 MHEPIMM BOKPYT BEPTUKAIBLHON OCH C YacTOTOM N1 = 8 MuH 7,
cToMT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemien B HEeHTP I1aT(GOPMBI, OHA CTajla BPAIIAThCs C YaCTOTOM Nnp =
10 mun 1. Onpepenuts Maccy mp miaThopMbl. MOMEHT HHEPIUH YeJI0BEKa PACCUMTBIBATE KaK [/ MaTepHaIbHONH TOUKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’*. B MOMeHT BpeMeHH, KOIjia TOuKa
oOmanana nmoteHuansHoi sHeprueit 0,7 Mk, Ha Hee AeliCTBOBajIa Bo3Bpalatomias cuia B 5 MmH. Haiiti 3ToT MOMEHT
BpPEMEHHU.

2.2.2 TIpuMmepsI 3a1a4. 2 ceMecTp

[Inowaap MIacTUHEL CIIOASHOTO KOHAeHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanektpuka 0,14 cMm. BIuncauTh eMKOCTb, 3apsiz

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

pasomumch Ha yrox o. [lapuku morpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM YToJl pacXOXICHNS HUTEH mpu
TIOTPY’KEHUH B MACJIO OCTaeTcsi HemsMeHHbIM? TInoTHOCTH MaTepuana mapukos p = 7,5-10% kr/m%, nuonexrpudeckas

MPOHMIIAEMOCTh Macia € = 2,2.

Uetblpe naMIibl, paccCuuTaHHble Ha Hampspkenue 3 B u cuty toka 0,3 A, HaJ0 NOAKIIOYUTH MapajuIebHO U MUTATh OT
WCTOYHHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro COmpoTHBICHNUS HAI0 BKJIIOYUTH MOCIEI0BATEIFHO JJaMIIam?
Awmnepmetp umeer conpotuBieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IIIyHT kakoro compoTHBIICHHUS Halo
MIOCTAaBUTh K aMIIEPMETPY, YTOOBI MO’KHO OBLIO M3MEPSITh TOKU CHIION 10 6 A?

OnHopoHOe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 NPOBOAHUK UIMHOM 50 cM ¢
cuioit 0,7 MH. Onpesenute cuity ToKa B IPOBOJHKKE, €CIIHM YTOJI MEKAY HAIPaBJICHUEM TOKA M MHIYKIHEH MarHUTHOTO
noss paseH 45°.

KBagparnas pamka TOMelleHa B OJHOPOAHOE MarHuTHoe moje. Hopmanp K IUIOCKOCTH DPaMKH COCTaBIsSeT C
HanpasjieHueM MarauTHOro noss yron 60°. Cropona pamku 19 cm. Onpesieure MHIYKIUIO MarHUTHOTO TOJIS, €CIIH
W3BECTHO, uTO cpeanee 3HaueHue DJIC WHAYKIHMK, BO3HUKAIONIIEH B paMKe MpH BBIKItoueHUU 1nojs B tedenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINH 3aMKHYTBHIH NPOBOJIOUHBIN KOHTYp C compoTuBieHneM 0,5 Om, paBHOMEPHO
yBenmumics ¢ 0,2 MB6 no 7 MB6. Kakoii 3apsa mpomen 3a 370 BpeMs depe3 MOINEepeyHoe CeUeHHE MPOBOTHHUKA MPHU
paBHOMEpPHOM H3MEHEHNH noToka. Cuina Toka, /1C — MOCTOSIHHBL.

Katymika ¢ sxenesHeIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-102 . KakoBa 10/kHa ObITH CUIIA TOKA,
4TOOBI UHYKIHMS 10JIs B cepaeunuke 6buta 10 Ti, uncno BuTkoB pasHo 1000?

Paccrosnue L ot meneit 1o sxpana B onsite FOHra paBHo 1 M. OnipeaennTs pacCTOSHUE MEXTy IIETSIMH, €CITH Ha OTPE3Ke
nmueoi 1= 1 em yknaasiBaeres N = 10 TeMHBIX HHTEPOEPEHIMOHHBIX MO0C. JlmuHa BomHbl A = 0,7 MKM.

Ha menky u3 rimnepuHa TommHoi 0,3 MKkM nmagaeT 6enblil cBet. Kakum OymeT ka3aThCs [BET IUNICHKH B OTPAXKEHHOM
CBETE, €CIIU YroJl MaJeHus Tyden 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh TU(GpakInoHHas pelIeTKa IIMPUHON 2 CM U NTEPUOJIOM 5 MKM B 00JacTH
KpacHbIX Jy4deii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOPsiaKa?

EcrecTBeHHBIH CBET MagaeT Ha IOBEPXHOCTh IUIJIEKTPUKA IO YIJIOM NONHOW mnossipusanuu. Kosddunuent
npomyckanus ceeta paseH 0,915. Haiitu crenens nonsipuzaluyl IpeIoMICHHOTO JIy4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISPU3ATOPA, YTOI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTb CBETa IOCIE MPOXOXKIEHUs OSTOH cucteMmbl? CuMTaTh, UTO KaXKIbIN
HOJSIpU3aTOp oTpaxkaeT U noryomaet 10% magaromero Ha HUX CBeETA.

Kartox BakyymHOro ¢orosnemenra ocemiaercs cBeroM ¢ jiauHod BoiHbI 0,405 MkM. POTOTOK mpekpamiaercs npu
3a/Iep KUBArOINIeH pa3HoCcTH oTeHnanoB 1,2 B. Haiitu paboTy BbIX0/1a 2JIEKTPOHOB U3 KAaTOAA.

OIIK-1.3. [Tpumensier | OOydaromuiics ymeer:

€CTCCTBCHHOHAYYHBIC MCTOIbI




TCOPECTUYCCKOTO U | OpUMCHATb METOJAbl TCOPCTUYECKOIO0 U IOKCICPUMCECHTAJIBHOTO HCCICAO0BAHUA (1)I/I3I/I‘I€CKI/IX
OKCIICPUMCHTAJIbHOTO O6’I>CKTOB, mpoueccoB u ﬂBJ'ICHI/IfI, MMpOBOAUTH (1)1/13I/I‘~ICCKI/IC IKCIICPUMCEHTBI 10 SaﬂaHHOﬁ
HCCJICAOBAHUA O6’I>CKTOB, MECTOAUKE U O6paGaTI)IBaTL HUX pE3yJibTaTbl

MPOLIECCOB, SBICHUH, MPOBOJUT
SKCHEPUMEHThl 10  3aJaHHOM
METOJIUKE " aHAIM3HPYET
PE3yNBTATHI

a)
c)

d)
€)

b)
c)

€)

2.2.3 TIpuMepsI TeCcTOBBIX 3aaHuii. 1 cemecTp

1. Tlemexon mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpu 3ToM MOmyms cpemHero BeKTopa
CKOPOCTH IeNIexXo/ja paBeH

3,0 km/g

4,0 xm/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. Hebomnpmoe Temo (MaTepuaibHYIO TOUKY) Opocmmn nox yriaoM 3(0° K TOPHU3OHTY ¢ HadalbHOW CKOpocThio 20 M/C
Yepes Kakoe BpeMs TEJO JIOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1c

02c

05¢c

lc

2¢

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

20 06/(:2 . CKOIBKO 000pOTOB cAeNaeT poTop depe3 1 CeKyHAy MOCIe BKITFOUSHHS IBUTATEIA?
10
15
20
25
30

4. Tlanas ¢ BBICOTHI | M, rpy3 Maccoii 1 KT MOXET CxaTh NPy*KHUHY KECTKOCThIO 2 -10° H/M Ha BenuuMHy, PaBHYIO
0,1 c™m

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Temexxka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY €O CKOpPOCThio 10 M/c. B HIbKHE# ToUke crita HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOJUT CHITy TSDKECTH. [Ipr 3TOM pasimyc KpUBH3HBI MOCTA PaBEH

10m

15m

20 m

25m

30 m

6. Myxa maccoii 0,5 T, jeTsiias co CKOPOCTbIO 2 M/C, MONAAaeT B MOABCUICHHBIN JTUIKUIA JTUCT Oymaru Maccoi 1,5 r.
Cpasy mocie CTOIKHOBEHHSI CKOPOCTh ABHKCHHUS JINCTA C TPWINIIIEH K HEMY MyXOH COCTaBIIsIET

2 m/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmioe Teno (MaTepHalbHYIO TOYKY) Maccod 2 Kr, HaXOJSLIYIOCS Ha HEKOTOPOI BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM M UMEIOIIYI0 MOTEHIMAIbHYI0 dHepruio paBHyto 400 /I, OTIyCTHNIH, TaK YTO Yepe3 HEKOTOPOe BPEeMs OHO
ymano Ha 3emiifo. YeMmy paBHa CKOPOCTH 3TOTO Tejla B MOMEHT MaieHus Ha 3emiro? COmpoOTHBICHHEM BO3ayXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnnopoanslii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKAJIB3BIBAHMS 110 TOPU3OHTAILHOM MOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, Tomajiasi Ha HAKJIOHHBIA Y4acTOK, OJJHUMAETCsI Ha BBICOTY




a) 25wm

b) 1 m

c) 05m
d 04wm
e) 02m

9. Haiigure uncmo cremeHei cBOOOBI MOJIEKYII HICATEHOTO T'a3a, €CIIH BCS YHEPTHS eT0 TEIUIOBOTO IBIKCHUS
MIPUXOIHUTCS Ha MOCTYMATEIFHOE IBIKCHHE MOJICKYT

a) 3

b) 4

c) 5

d 6

e) 7

10. B ABYX OAWHAKOBBIX OayutoHax HaxXoqUTCA KHCJIOPOJ IMOJA OJWHAKOBBIM JaBJICHUCM p u OI[HOﬁ A TOH 3Ke

TeMnepaTypoﬁ T. Ilocue TOT'0, KaK ra3 u3 nepBoro 0aJI0Ha MOJIHOCTBIO nepekavain BO BTOpOﬁ OaJIOH U IIOCie
9TOT0 MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHE BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 IlpumMepbl TECTOBBIX 3a/IaHUM. 2 ceMecTp

KosebarenbHbIll KOHTYpP ¢ MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET eKTpoeMKocTh C = 25 Mk®D, WHIYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B kKoHType 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 OJHOPOIHOM MarHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIUuKyYISIPHO
JUHUAM UHIYKUUU. Pa3HOCTh NOTEHLMANOB MeX Ay KOHIaMu nposoda u = 0,6 B. Munykuus B MaruuTHOro nosis paBHa
a) 0,12 Tx

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

Pe3onancHas yactoTa BRIHYKIaromei rapmorndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMILTUTY/ja CHITBI TOKa
MaKCHMAaJIbHA, PABHA Wye; = 200 ¢!, Uemy paBHa MHIYKTMBHOCTH KATYIIKH B KOJeOaTeqbHOM KOHTYpPE, €CITH €MKOCTh
KOHJICHCATOpa PABHA C — 5 nixedD 7

a) 1Im
b) 2Tm
¢) 3I'm
d 5Tm
e) 10T

IToTOK BEKTOpa IACKTPUICCKON HHAYKIMH (IJCKTPHUECKOTO CMEIIEHHS) Yyepe3 CHepUIECKYIO MOBEPXHOCTh, OXBATHIBAIOIILY IO
TOUCUHBIC 3PS ( = 2 uK, g, = 3 uKu, gs =~ 2 uK, paBeH

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

Temneparypa abcoIr0OTHO YEPHOTO TeJla yMEHbIIMIACh B 2 pa3a. Kak H3MeHHIach ero sHepreTuIecKasi CBeTUMOCTb
a) Ysemuuuiach B 16 pa3

b) VYeenuumnace B 2 paza

C) VYBemuumiach B 4 pasa

d) VYwmenbummiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacnas rpanuna gortosddexra s HekoToporo Metamia pasHa 4 = 100uM. Onpenenute MUHUMATbHOE 3HAYCHHE SHEPTUU
(dhoToHa, Be3BIBaOmEro hotodhdexr. OTBeT nath B 3B.




a) 127-B

b) 3,115B
) 53598
d) 9,21-B
e) 12,435B

®otoH paccesuics nof yriiom @ = 60° Ha mepBOHauaNbHO MOKOMBIIEMCS 371eKTpoHe. OINpenenuTh HAYalbHYI0 SHEPIHIO
(hoToHa, ecni [UTHHA BOJHBI pPaccessHHOTO (JOTOHA OKa3ajach PaBHOM KOMITOHOBCKOI uinHe BOHBEL. OTBET naTth B MaB.
a) 0,31 MaB

b) 0,61 MaB
) 0,84 MaB
d) 1,02 M»B
e) 2.25M>sB

2.3 TunoBble 3aJlaHUA 1JId OICHKH HABBIKOB B KA4Y€CTBE 06pa30BaTeJ’le0F0 pedyJjbTaTta

Kon u HaumeHoBaHue OO6pa3oBateiabHBIN pe3yabTaT
HHIAUKATOpA JOCTHKCHUS
KOMIICTCHIITUN

OIIK-1.2. Ilpumensier ocoBHble | OOy4aronuiics BiIageeT:

TIOHSATHUS Y 3aKOHBI €CTECTBEHHBIX | HABBIKAMU IPUMEHEHHS OCHOBHBIX HOHATHH M 3aKOHOB KIIACCHYECKOW M COBPEMEHHOM
HayK IJIsl PEIICHWs NMPEAMETHO- | (HM3HMKH AJS PELICHHS MpeIMETHO-IPO(IIIBHBIX 3312

npouIbHBIX 33134

2.3.1 llpumeps! 3agannii. 1 cemectp

1. Tlpum u3MepeHUH AIMHBI Tena OBUIO MPOBEIACHO OAHO U3MEPEHHE C MOMOIIBI0 MIIIMMETPOBONH YUEHHIECKON JIMHEHKH.
[Ipu 5TOM OBUTH MONYYeHO 3HaUeHUe AMHHbI |= 22,3 cMm. UeMy paBHa HHCTpyMEHTalIbHAs HOTPEIIHOCTh H3MEPEHHs?

2. Ilpum u3mepeHuH JUIMHBI TeJ1a OBLIO MPOBEICHO OJJHO M3MEPEHHE C TOMOLIBIO IITaHTCHIUPKYJIS, IIKajla HOHHYCa KOTOPOTO
umeer 10 memenmit. [lpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mm. UeMy paBHa WHCTpyMCHTAaJbHAs
MOTPEIIHOCTh U3MepeHHs?

o R o o
3. Pazmycm JABYX IIJIAHET OJWHAKOBOU IJIOTHOCTHU OTHOCATCS KakK R_l = 3 . Haiitu oTHOIICHHUE YCKOpCHUN CBOGOZ[HOFO
2

MaJIcHUS U Ha MOBEPXHOCTH STUX IUTAHET.
4. Jla maremaTth4eckux MasTHuka Maccamu my; = 0,1 xr u m, = 0,05 kr coBepIIAIOT T'aAPMOHHYECKHE KOJCOAHHUS C

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

5. Toxn neiicrBuem Momenrta cuibl 100 H'm, MaxoBuK, HpeincTaBisomnii co00i OAHOPOAHBIA auck Maccoi 20 Kr u
paauycom 1 M, mproOpeTaeT yriioBoe YCKOPEHUE paBHOE .

6. B nByX oMHAaKOBBIX OaJUIOHAX HAXOJMTCS KMCIOPOJ O/ NaBieHueM 3 at™ u 5 atM. CHavasa o0Oa OaiioHa COeANHMIIIH
MEXay co00il M BBIDOBHSIM JAaBIE€HHE B HHUX HPHU IOCTOSHHOW TeMmIeparype 1, a 3aTeM TeMIIepaTypy MeIIEHHO
YMEHBIIIN B 2 pa3a, o0lee AaBjIeHue B OaJUIOHAX CTajlo paBHBIM ___.

7. JlBa mpyxuHHbIX MasTHuHKa Maccamud my = 0,01 xr u m, = 0,02 Kr coBepmIalOT TapMOHHWYECKHE KOJICOaHUsI C
Ky
ky'
8. TIpyXHHHBIIA ¢ MAacCON M | KECTKOCTHIO MpyKUHBI K coBepiraet konebanus ¢ mepuogom T . Yemy OymeT paBeH mepuo

nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOIIEHHE KOA(PPHUIIUESHTOB KECTKOCTH HX TIPYKHUH

Kose0aHuH, eclTi Maccy YMEHBITUTH B 4 paza?

2.3.2 Tlpumepsl 3aaHMii. 2 ceMecTp

1. Ha yyactke HEOTHOPOIHOW IenH, coaepxaiei conpoTuBieHus Ry = 3 Om, R, =9 Om u ucrounuk ¢ DJIC € = 6 B,

BHYTPEHHEE COIIPOTHUBJICHUE KOTOpPOro peHeOpEKUMO Maio, Te4yeT TOK I=14
A Ry N £ Ry B
{1
1

IIpu 3TOM pa3HOCTH MOTEHIMAJIOB MEKAY TOUKaMU A u B paBHa

2. barapes 3aMkHyTa Ha peoctaT. [Ipy yBeJIM4eHHH CONPOTHBIICHHUS peocTaTa B 4 pa3a HaNpsHKEHUE HA HEM YBEIHMYHBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsA g CO3MAaCT B OKPYXKAIOIIEM IIPOCTPAHCTBE AIIEKTPOCTATHYECKOE II0JIE, MOMIYNb HAIPSDKCHHOCTH

2 B
KOTOPOTO 3aBHCHT OT PACCTOAHHS 710 3apsiia 10 3akoHy £ = — —. Uemy paBHa pasHOCTb IOTCHIHATIOB ¢, — ¢ MEKILY
M

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

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

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOM Ej , NBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM I0JI€ ¢ MHAYKUMENH B. Pannyc OKpyKHOCTH IIpH 3TOM paBEH /

6. KonebaTtenpHbIi KOHTYp HMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK 'H. KakoMy yCIIOBHIO JOTKHO yIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYPA, YTOOBI B HEM MOTJIH IPOUCXOIUTH 3aTyXaroI[1e TApMOHHUYECKHE KOJIeOaHus?

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

8. PaccrosiHne Mexay cocelHUMH MakCUMyMaMH IpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra pasuo 0.1 mm.
Yemy OyJeT paBHO PacCTOSIHUE MEXIY BTOPBIM U YETBEPTHIM MaKCUMyMOM IPH JUTUHE BOJHBI 247

9. B ombite FOHra paccrosiHre MeXay mensiMuA 1 MM, pacCTOSTHHE OT HICTOYHHUKOB JI0 9KpaHa 3 M, IIMPHHA [T0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy cBETOBOM BOJIHBI.

10. Yemy paBHa mocTOSHHAS TUPPAKIHOHHONW peréTKH, eci Ha 1 MM e€ muHb conepxutcs 200 mTpuxoB?

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

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuue potodpdekra, ais kanus pasna 7,2 - 1072° k. Onpenenute
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MaJaeT CBET, JHEPrHsi (JOTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyvarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOAbI HaBbIKaMU NPHUMCHEHHUA METOAOB TCOPETHUYCCKOTO U IKCIICPUMEHTAJILHOTO HUCCICIOBAHUA
TEOPETUIECKOTO U | pusnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HABBIKAMH IIPOBEJCHHS (PHU3NUECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThI

HCCIIeTIOBAHUS 00BCKTOB,

IMpO1ECCOB, ﬂBJ'IeHI/If/Il, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOHUKE n AHAJIU3UPYCT

pe3yIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemectp

1.  Ilpu u3smMepeHUM IJIMHBI Tesla OBIIM ONpEIesIeHBI CllydaiHasi MOTpeIrHocTh Ax,, = 4 MM | NpuOOpHas MOTPEIIHOCTh
Ax,, = 3 Mm. UeMy TIpH 9TOM paBHA MOJyIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka 0o mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HaYSHUS IMHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0MM. UeMy npuONHU3UTENEHO PaBHA CPEAHSIST KBapaTHIHAS OMINOKA U3MEPEHUI?

3. Ilpwm u3mepeHun JUIMHBI IpeIMeTa ObII0 TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM OblIH oTydeHs! 3 3HaYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u l; = 7,9MM. UeMy mpHONU3UTENFHO paBHA CPETHSS KBaApaTHIHAS
omunOKa u3MepeHuii?

4. Bo CKOJBKO pa3 U3MEHHUTCS] yCKOPEHHE CBOOOIHOTO Ma/IeHHs], €CIIM YAAIUTHCS OT HOBEPXHOCTH 3eMIIM Ha pacCTOsSHHE,
paBHOe paauycy 3emun?

5. Ilepmox maremaTHuecKoro MasiTHUKa Ha MOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyneT neproj 3Toro MassTHUKA, €CIIN
€ro MOMECTHUTH B JIU(T, KOTOPBIN IBUKETCSI BHU3 € yckopeHueM 0,84 g?

6. OpHopoasblii auck Maccel m = 1 kr u paauyca R = 1 M KatuTcs MO TOPU3OHTAIbHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHIO ATOTO JHCKA.

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

8. TI'pysuk maccel m = 1 kr coBepiiaeT cOOCTBEHHBIE 3aTyXaloIlue KoyieOaHWs Ha INpPY>KUHKE KECTKOCTH k = 2 %[ o

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

JACKPEMCHT 3aTyXaHU4.

2.3.4 Tlpumepsbl 3a]aHMii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEME, COCTOHHICﬁ 13 IBYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIIOUCHBI IBa UACAJIbHBIX BOJIBTMETpPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Urto moka3siBaeT BTopoii BonbT™meTp V,?

2. UYemy paBHO compoTuBIeHHe Iend, ecnu R, = 1 Om, R, = 3 0m, R, = 1 Om? — R, R, -

3. ManeHpKkuil mIapyuK UMeeT 3apsj ¢ U CO3/aeT B TOUKE, HAXOAsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPSKEHHOCTHIO, paBHOH no Monymo E. Illapuk HONOIHUTENBHO 3apsAAMIM U €ro 3apsij cTal paBeH 2q. Uemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO TIOJIS 3TOTO IIapHKa B TOYKE HA PACCTOSHUM 27 0T HET0?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BHTKOB, 1O HeH
MPOTEKAeT TOK, CHJIOW [, TPH 3TOM MarHWTHas WHAYKIUS B IICHTPE TaKkoW KaTymku paBHa B,. Uemy Oymer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KAaTyIIKU, €CIIU YBEIUUNUTh KOJIMYECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEKAIOIIUI B
Hell yMeHBIINTS B 2 pa3a?

5. 3apspkeHHast yacTHILA JABM)KETCS B OJHOPOJHOM MarHUTHOM HOJIE IO OKPY)XHOCTH, paauyca R. B HexoTopblii MOMeHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS yMEHbIIMIM B 3 pasza. KakoB cranm pammyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHbIii KOHTYp MMEET JT0OPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBHO YMEHBIIAETCS
SHEPTUsl BEIHYKICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a epron?

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

R
UX paJinyCoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHHTCs paccrosiHME MeXIy HHTep(EpEeHLMOHHBIMHM MojocaMHM B onbiTe FOHra, eciim paccTosHHE MEXIy
9KpaHaMH yBEJIUYUTH B 2 pa3a?

9. B ombite FOHra miuna Bosiael u3Menunachk ¢ 600 um Ha 400 HM. Kak u3MeHHUIach MIMPHHA TI0JIOC HA 3KpaHe?

10. Tlepuon audpakunonHoN pemetkd paBeH d. Kak HM3MEHHTCS pacCTOSIHHE MEXIy TJIABHBIMH MaKCHMyMaMd TIpH
Judpakuuy cBeta Ha JAUQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax Mu(pakuuy, eciu HepHoja AUPpPaKIHOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCS?

11. Kak m3MeHWIach TeMIlepaTypa YepHOIO Tella, €CIH JJIMHA BOJIHBI, COOTBETCTBYIOIIA MAKCHUMyMy €rO CIICKTPalIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa YacTOTa CBETa, €CJIM MaKCHMaJlbHasi CKOPOCTB AJIEKTPOHOB mpu (otodddexre Bo3pocna B 3 paza?
PaboToii BBIX0Ja 3JIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB 15 MOATOTOBKH 00y4AIOIIMXCH K MPOMEKYTOYHON aTTeCTAlINU
1 cemectp

1. Cucrema otcuera. [IpoiinenHslii myTh U nepeMelieHne. Panmyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBS3b

MCKIAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TaHFeHHI/IaJ'ILHoe 1 HOpMaJIbHOC YCKOPCHHUA U UX CBA3b CO CKOPOCTBIO.

2. JIBMKeHHe YaCTHILIBI [0 OKPYKHOCTH. BEKTOpHI yrIiia moBopoTa, YIiloBOM CKOPOCTH M YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEWHBIMH BEINYMHAMMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitne cuibl. Crioxkenue cuil. TpeTuil 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 COIIPOTUBJICHUA, YIIPYTUE

. 3aKOH M3MEHEHHUS U COXpaHCHU UMITyJIbCa MEXaHUYECKOH CHCTEMBI.

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

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

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

. KOHCCpBaTI/IBHLIC (HOTGHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHHI/IaHLHaH OHEPrus. CBs13b MCKAY HOTGHHI/I&J’IBHOﬁ

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUS U COXPAHEHHUS TTOJTHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTEpHUATbHOW TOYKH. MOMEHT HMITylbca MEXaHHYeCKOW cucTeMbl. MoMmeHT cuiibl. MoMeHT

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHsI MOMEHTA UMITyJIbCa MEXaHUUECKOIl CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO ympyroe M abCOIIOTHO HEYIpyroe croikHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

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




15. Onpenenenne momeHT unepuun. Teopema IllTeiinepa.

16. MOMEHT MHEPIMU TOHKOT'O CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYISIPHON CTEPXKHIO.

17. MOMEHT MHEepIHH OJJTHOPOIHOI'O IMCKA, OTHOCUTENILHO OCH, NEPIEHANKYIISIPHOM IJIOCKOCTH JUCKa U IIPOXOJsIIeH yepe3
€ro LIEHTp.

18. MoMEHT HHEPIMU OXHOPOAHOTO IIapa, OTHOCUTEIBHO OCH, IIPOXOISIIEH Yepe3 ero IEeHTP.

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

20. UneanpHas xunkocts. CTallmoHApHOE TCUSHHUE MACATFHON KUAKOCTH. Y paBHeHue beprymm. Bsskas xuakocts. Cribl
BHYTPEHHETO TPEHUSI.

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

22. PenstuBuctckuil umnyisc. [lonHas sHeprust yacTuubl. JJMHaAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pU3HKE.

23. ledopmanust mpomosbHOTO pacTsDkeHust (ckaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyrocru. Moayns FOnra. 3akon I'yka mist pactsbkenus (cxarust). ledpopmanust caBura TBepIoro Tena.

24. OnpeneneHue KoseOaHMH B MEXaHHYECKOH cucreme. [ apMoHM4eckue KojieOaHus. YpaBHEHHE TIapMOHMYECKHX
KosiebaHui U ero pemeHue. ['eoMeTpuueckas HHTEpIPETaLHs TApPMOHUYECKUX KOJIeOaHHH.

25. @opmyrna CIOKEHUS ABYX TAPMOHUYECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKIA MasTHUKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarOMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro penieHne. Y CIOBHE CyIIECTBOBAHMS 3aTyXaIONINX KOICOaHHH.
XapakTepUCTHKHN 3aTyXaloIuX KojeOaHuWil: yacTtora, nepuon, kKo3(pGHUINECHT 3aTyXaHus, JOrapu(hMHIECKUI TEKPEMEHT 3aTyXaHus,
IIOOPOTHOCTE.

29. YpaBHEeHHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI U €r0 peLIeHUe.

30. SIBnenue pe3oHaHca. PesonaHcHas yacrora.

31. BonHoBble aBmwxkenust. [Tnockas cuHyconanbpHas BojHa. berymue u crosune BonHbl. Yacrora, UIMHA BOJHBI, BOJIHOBOM
BEKTOD, (pa3oBast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE MapaMeTphl, COCTOSHUE, paBHOBECHE, pAaBHOBECHBIC M HEPAaBHOBECHBIE COCTOSIHUS, POIIECC, PABHOBECHBIE U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee Havyano TepMogMHAMUKH. [IOHATHE SMIMPHIECKOH TEMIEPaTyphl.

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

35. Pacnipenienenre SHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOOIBI.

36. 3akoH MakcBeiIa 0 pacrpeeIeHII MOJIEKYJI HI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEIIOBOTO JABHKEHHS.

37. Bapomerpuueckas popmyna. Pacnipenenenue bonbimana.

38. BHyTpeHHss 2Heprus TepMoAWHaMuueckoil cucrembl. [lepBoe Hauano TtepmoguHamuku. Popmyna s paboThI
ueabHOro rasa. ['paguyeckoe npencrasieHe paboThl rasa.

39. TenI0eMKOCTh TEPMOANHAMUYECKON CUCTEMBL. Y JIelibHAasl U MOJISIPHAs! TEIUIOEMKOCTH. TerIoeMKOCTh B H30XOPHYECKOM
1 1300apHUueCcKOM IIpoIieccax U CBsI3b MEXAy HUMHU. BHYTpeHHs sHeprus uaeaJbHOro rasa.

40. Annabaruueckuil mporiecc U ero ypaBHenue. Pabora ra3a npu agnadaTiyeckoM nporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

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

43. Bropoe Ha4aj0 TEPMOJUMHAMHKHU B PA3IMYHBIX (OPMYIHPOBKAX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiicTBa sHTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAMHAMHUKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnoseie MammuHbl. KI1J] TeraoBo# MaInHbL.

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

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaThueckoro moist. [IpuHimn
CYNEPIO3ULMH IIEKTPOCTATUUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTaTHYECKOTO TOJISL B BaKyyMe.

3. [Ipumenenune Teopemsl ['aycca k pacyeTy HEKOTOPBIX AJIEKTPOCTATHYECKHX MOJIEH B BaKyyMe.

4. Ilupkynsamus BEKTOpa HAINPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o nupkymsaouu. [lorenmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu3J1eKTpUKOB. Bekrop nossipuzannu. HanpspkeHHOCTB OIS B AUDIIEKTPHKE.

7. DnexTpudeckoe cmemeHue. Teopema ["aycca s BeKTOpa AIEKTPHYECKOTO CMEIICHHUS.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJIEKTPHUECKUX CPeEl.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuyeckast eMKOCTh YEAMHEHHOTO IPOBOJHNKA. KoHmeHcaTophl. DIeKTpOeMKOCTh KOHAEHCATOoPa.

11. DHeprus cuctemsl 3aps10B, yeAMHEHHOTO ITPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTO TTOJIS.

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

13. 3akon Oma. ConpoTHBieHHE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoya-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa U1l HEOZHOPOJHOTO y4yacTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IETICH.



16
17
18

. 3H€KTp0Hp0BOI[HOCTb MeTauioB. Hocurenu Toka B MeTajuax. HC,HOCTaTO‘IHOCTL KJIaCCHYECKOU SHCKTPOHHOﬁ TCOPUU.
. QHGKTpI/I‘{eCKI/Iﬁ TOK B BaKyyMe€. TepMO3H€KTpOHHaH OMHUCCHU.
. ypOBeHL CDepMI/I. DJeMEeHThI 30HHOU TCOPUU KPUCTAJIIIOB. 30HHas CTPYKTYpa SHEPICTUYCCKOro CICKTpa 3JICKTPOHOB

TBEpAOTO TCa.

19

. MarauTHOE TONIe W €ro XapakTepucTukd. MarnutHas wHAOyknus. 3akoH buo-Caapa-Jlammaca. MarHuTHOE mole

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenma.

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

LUPKYJIIIA
28

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

TeopeMa 0 HUPKYJIALUUHA BEKTOpAa MATHUTHON MHIYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca i BEKTOpa MarHUTHON MHTyKIUH.

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

Pabota o nepemerieHuo MPOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BeKTop HAMarHU4EeHHOCTH.

BekTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHUTHOrO mosid.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U 17151 BEKTOpA HAMPSDKEHHOCTH MarHUTHOTO MOJIS.

. YCIoBHs JUI1 MarHUTHOTO TI0JISL Ha TPaHMILIE Pa3/elia IByX MarHETHKOB.

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

SIBreHME 3IEKTPOMAarHUTHONW MHAYKIMHK. 3akoH Dapajes U ero BEIBOA U3 3aKOHA COXPAHEHHS SHEPTHH.

HNHayKkTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUH.

Toku npy pa3MBIKAHWU U 3aMBIKaHHU 1ienu. B3anmuas naayknus. Teopema B3aMMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOaHH B KOJIEOATEILHOM KOHTYPE U €r0 pelieHHe.

BeIHyXIeHHBIE 3JIeKTpUUecKUe KojiebaHus B KoJieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

[IepeMeHHbIH 3eKTpUUYECKU TOK. MOIIHOCTB, BbIAENIA€Mas B LIEIH IEPEMEHHOro Toka. /lelicTByroIIMe 3HaYeHUsI TOKA U

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

. DJeKTpoMarHuTHeIe BOJHBL. Ju(depeHnnanbHoe ypaBHEHHE JJIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ Jy4H. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. lleatpupoBanHble onTHyeckne cucteMsl. JIna3sl. @opMyna ToHKOH MHH3EL [locTpoeHne n300paxeHuid B TMH3AX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHE MAaKCHMYMOB W MHHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
49

. MHTepdepeHnus cBeTa B TOHKHX IUICHKAX U IJIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BoH. Metox 30H dpenens.

. Audpakuust Openens Ha KpyriioMm oTBepcTHH 1 aucke. Crupanb Openes.

. Hudpaxius @payrrodepa Ha OHOH mICTH.

. Audpakius @paynrodepa Ha TUPPaKIIMOHHOHN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

. EcrecTBennsIii M mossipu3oBaHHbBIH cBeT. [lonsipus3anust cBeTa HpH OTPAKEHWH W TIPEIOMIICHHM HA TPaHHUIE JABYX

JAUBJICKTPUKOB.

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

62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3Iy4eHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credana — bonsimana, Buna, popmynst Penesi-Jxunca u [Tnanka).
dortoadppext. 3akonsl HoToddhderra U UX 00BICHEHUE C TOYKHU 3PEHHUS] KBAHTOBOW TEOPHH CBETA.

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

Pa3BuTHe npeacTaBIeHU 0 CTPOSHUH aToMa. bopoBckas Teopus BOJOPOIONOJ00HOTO aToMa.
KopryckynapHO-BOIHOBOW Ayan3M CBOHCTB BeliecTBa. BomHsl ne bpoiins u ux cBoiicTaa.

CooTHoluleHue HeonpeeneHHocTel [ eiizenoepra.

BosHoBas (GyHKINA U €e CTATUCTUYECKUHA CMBICIL.

Oo6mee ypasHernue lpeaunrepa. Ypasaenue llpeauHrepa s CTaIMOHAPHBIX COCTOSTHUH.

YacTHua B 0JHOMEPHON OTEHLIUAIBHON SIME.

[Ipoxosknenne yacTuiei MOTeHIMAIBHOTO Oapbepa.

. Bonoponornono6uele atombl. DHeprerndeckne ypoBHH. lloTeHnmansl Bo3OyxJaeHHs M HOHM3anuu. CIEKTpBI

BOJIOPOJIOTIOTIOOHBIX aTOMOB.

63

. HepaznuaumocTs 0AMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Tpuuimn [Taymmn. CTpykTypa SHEpreTHYeCKiX YpOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
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. Tunsl cBsI3eli 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. dusznueckas npupojia XuMU4eckoi cBsi3u. MloHHas M KOBaJIGHTHAsI CBS3H.

. DJIEeKTpOHHBIE, KOJieObaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJI. MOJIEKYISIpHBIE CIIEKTPHI.

. DJIeMEHThl KBAHTOBOW TEOpPWUH H3IydeHHWs. BBIHYXIEHHOE W CIIOHTAaHHOE W3NMydeHue (GoToHOB. [IpuHIMT padOTHI

KBAaHTOBOI'O Ir€HEpaTopa.

68
69
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. CTpOGHI/IC AaTOMHOT'O dg4pa. MO,Z[CJ'II/I sapa. HﬂepHLIC pcaknuu. 3aKOHBI COXpaHCHHUA B AACPHBIX PCAKIIUAX.
. PaHI/IoaKTI/IBHLIG npeBpalieHus sacp. PeaKL[I/IH AACPHOTO ACITICHUS. HeHHaﬂ peaknus ACJICHUS. HﬂepHBIﬁ PCaKTop.
. 3J'I€MeHTapHLI€ YacCTHUIbI U UX B3aHMOHeﬁCTBHﬂ.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS

c¢(hopMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEAECHUU NIPOMEKYTOYHOM aTTECTALUH



Kpurtepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJIHEHHIO TECTOBbIX 3aaHUMH

- OIICHKa «OTJHMYHO» BBICTABIICTCS OOYYaIOIIEMYCs, €CIIM KOJHMYECTBO MPABHIBHBIX OTBETOB Ha
Bonpockl coctapisieT 100 — 90% ot obuiero o6b€Ma 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIISCTCS 00YUYAIONIEMYCsl, €CITH KOJTHYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOIIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIACTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0611ero oobEMa 3aJaHHBIX BOIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBanusi OneHOK MO pe3yJbTaTaM BbINOJHEHUS 3aIaHU

«OTIHYHO/329TEH0» — CTABUTCS 3a pa0dOTY, BHIIIOJHEHHYIO IMMOJHOCTBIO O3 OMMOOK U HEJ0YETOB.

«XO0po1I10/3a4TeH0» — CTABUTCA 32 pa0dOTY, BBIMOJHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYHUH B HEW HE Ooliee
OJIHOM HerpyOoi OMIMOKHU M OJHOTO HejoveTa, He 0oJiee TpeX HEeJ0UETOB.

«Y10BJIETBOPHUTEILHO/3a4TEHO» — CTABUTCS 32 PabOTy, €clu 00yUYarONIUICS MPAaBUIHLHO BBITIOIHIII HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee ogHON Tpy0oil ommOKu U ABYX HEJ04YEeTOB, HE Ooyiee OJTHOM
rpy0oii u omgHON HerpyOoii ommOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH W JABYX
HEJI0YETOB.

«HeynoBjieTBOpUTEJIbLHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PA0OTy, €CIM YHUCIO OMIMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyIOBJICTBOPUTEIBHOY WIIA NIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowt owubox:

- epybvie owuOKU. He3HaHUe OCHOBHLIX NOHAMUL, NPAGUIL, HOPM, HE3HAHUE NPUEMO8 DeuleHus 3a0ad,
OWUOKU, NOKA3IBAIOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0NCEHHO20 3A0AHUSL.

- HezpyOble OWUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0oYembl. HEPAYUOHATbHbIE NPUEMbL 8bINOJIHEHUS 3A0AHUsL, OMOEbHbLE NO2PEUHOCMU 8 (POPMYIUPOBKE
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurtepun ¢popMupoBaHusi OLIEHOK IO 324eTy (IK3aMEHY)

«OTINYHO/32a4TEHO» — CTYICHT MPHOOpeNn HEOOXOAMMbIE YMEHHUS M HaBBIKH, MPOIEMOHCTPHUpOBAI
HaBBIK MPAKTHUYECKOTO MPUMEHEHHUS OJTYUYEHHBIX 3HAaHUH, HEe JOMYCTHII JJOTMYECKUX M (PAKTUYECKUX OIIMOOK

«XO0po1o/3a4TeH0» — CTyIEHT NpruoOpesl HE0OXOAUMbIE YMEHHS U HABBIKH, IIPOAEMOHCTPHUPOBAI HABBIK
MPAKTUYECKOT0 MPUMEHEHUS MOIy4YEeHHBIX 3HAHUH; TOIMyCTUII HE3HAYUTEIbHbBIE OIINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO/32a4TEHO» — CTYACHT JIOMYCTHJI CYIIIECTBEHHbIE OLINOKHU.

«HeynoB/1eTBOPUTEJbHO/HE 32a4TEHO» — CTYACHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI TPYOble OIINOKH.



