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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopmupoBanne y 00yJaromuXcsl €CTEeCTBEHHOHAYIHOTO MAPOBO33PEHHMS; HAYTHOTO MBIIUICHHS; IIETIOCTHOTO
IPEACTAaBICHUS O (PH3UUECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B X €AMHCTBE U B3aHMOCBSI3H; HABBIKOB ITPUMEHEHHUS
TIOJNIOXKEHUH (PYHIAMEHTAIBHOMN (DM3UKU IIPH PEIICHHH KOHKPETHBIX MPEIMETHO-IIPOMIIBHBIX 331a4; TCOPETUICCKOH U
MIPAaKTHYIECKOH 0a3bl ISl YCIEITHOTO OCBOCHHS IMHU CIIEIIHATBHBIX THCIIUITIHH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOEHME O0YJaIOIMMUCS 3HaHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSAX M IPOLECcCax, OCHOBHBIX (PU3MUECKUX
BENMYMHAX U (PU3NYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX M TPAHUIIAX UX IPHIMEHUMOCTH,
(byHIaMEHTANBHBIX (GU3WIECKUX SKCIIEPUMEHTAX M MX POJIM B Pa3BUTHN HAYKH, HA3HAUCHNH W NPHUHIUIIAX JICHCTBHS
BaXXHEUIINX (PU3NUYECKUX PHOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOAaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHMS U 3G eKThl Ha 0a3e 3aKOHOB KJIACCHYECKON U COBPEMEHHOH (DH3MKH;

1.6 |— npuoOpeTeHre 00yJarOMIUMUC YMEHUH U HAaBBIKOB HCIIOIB30BAHUS METOTUKH (PH3MUECKHX HU3MEPEHHUN H
00pabOTKH KCIEPUMEHTANIBHBIX JAHHBIX, HCIIOIB30BAHMUS METO0B (DH3MIECKOr0 MOJICIIMPOBAHMS IS PEILCHUS
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHHIECKUX 3a]1a4;

1.7]|- pHOOPETeHUE 00YYAIOMIMMHUCS HABBIKOB IKCILTYaTAllMH OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢dm3myeckoit mabopaTopnu, 00pabOTKH U HHTEPIIPETUPOBAHNS PE3YIBTATOB SKCIIEPUMEHTA.

1.8

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

Hukn (pazapen) OIT: | b1.0.10

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

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4U B IPO(ECCHOHATBHOM JeATEIFHOCTH C UCIIOIb30BAHUEM METOA0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHalIN3a M MOZEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBCHHBIX HAyK AT PEIICHHS IPeIMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 HpI/IMCH}ICT €CTCCTBCHHOHAYYHBIC METOAbI TCOPETUUECCKOI'O U SKCIEPUMEHTAJIBHOI'O UCCJICAOBAHUA 06’BCKTOB, IIponeccoB,
ﬂBHeHHﬁ; MIPOBOAUT SKCIICPHUMCHTHI 110 Sa)IaHHOﬁ MCTOAUKE U aHAJIU3UPYCT PE3YJIbTAaThl

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHS U 3aKOHBI KIIACCUUECKON U COBPEMEHHOM (DU3HKHU U UX POJIb B PEIICHUH MPEIMETHO-NIPOPUIEHBIX
3a71a4;

3.1.2 | MeTOmBI TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO HCCIe0BaHHs (HH3UMUECKUX OOBEKTOB, IPOLIECCOB U SIBICHUIL,
METOJMKY IIPOBENICHNS H 00PaOOTKH pe3yNIbTaTOB (PH3NIECKOro IKCIEPHMEHTA

3.2 | YMeTh:

3.2.1 | ucrosb30BaTh OCHOBHBIC ITOHATHS U 3aKOHBI (I)I/ISI/IKI/I T pCICHUA Hpe,I[MeTHO-HpO(I)I/IHLHBIX 3a1aa4;

3.2.2 | IpUMEHATH METO/bl TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEAOBaHUs (PU3NUECKUX OOBEKTOB, IPOLIECCOB U
SIBJICHUH, TIPOBOJNTH (PM3NUECKUE SKCIIEPUMEHTHI 10 33JJaHHOH METOAMKE M 00pabaThIBaTh X PE3YIbTaTh

3.3 | Baragern:

3.3.1 | HaBBIKaMU MIPUMEHCHUS OCHOBHBIX IMOHATHI M 3aKOHOB KITACCHYECKOI U COBPEMEHHOMN (PU3UKH IJIsl PELICHHS PEIMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaMH OPUMCHCHHA MCTOAOB TCOPETHUUYCCKOI0 M S3KCIICPUMEHTAJIBHOI'O UCCIICTOBAHU A (I)I/ISI/I‘{CCKI/IX 06T>GI(TOB,
IponecCoB U ﬂBHCHI/Iﬁ, HaBbIKaMH ITPOBCIACHUS (1)I/ISI/I‘wIeCKI/IX SKCIICPUMCHTOB I10 SaﬂaHHOﬁ METOIUKE 1 O6pa6OTKI/I nux

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

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
MeTOobl MeXaHUKU. Mojienu MaTepruaibHOM TOUKH U TBeporo tena. ITonstue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE ONUCAHUE IBUKECHUS
MaTepruarbHOH Toukd. OCHOBHBIC KHHEMATHYECKHUE XapaKTEPUCTUKI
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IEpeMEICHUE, PO IEHHBIN TyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpEeHUe. BpalaTenpHoe JBUKEHUE
MaTepUallbHOU TOYKHU. BEKTOpHI yriia IoBOpOTa, YrJIOBOM CKOPOCTU U YIJIOBOTO
yckopeHus. CBsi3b MEX/Ly YIJIOBBIMH H JINHEHHBIMU BennuuHaMu. /JIex/

1.2

OrmpezienieHre TIOTHOCTH TBEPAOIO Teja MPaBHIbHON T€OMETPHIECKON
¢dhopmer. /J1a6/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nBukeHue. [lepsriii 3akoH HeroToHa. [ToHsITHE MHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuinta TSHKECTH, CHIa BCeMUPHOTO TSTOTEHUSI, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepimaipHble cucTeMbl oTcueTa. L[eHTpoOe)KHbIe CHIIBI MHEPLIUHU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKH TOCTYNATCIIBHOIO JIBUXKCHUS TCIIa /Hp/

1.6

W3ydeHue 3aKOHOB MOCTYNATENHHOTO ABHKCHUSI C TOMOIIBIO MAIITUHEI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M yPaBHEHHUE €70 IBUKEHHUS.
Kunetnueckast sHeprus 1 3aKoH ee U3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CHIIBL. [loTeHIanbHast SHeprus. CBsI3b MEXITY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MEXaHWYECKOH SHEPIUH CUCTeMBI. MOMEHT UMITy/IbCa MaTepUaIbHON TOUKH 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 COXPaHCHUS UMITYJIbCA U SHEPTUH MIPU coyaapeHun Tei /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHO#1 3aKOH BpalIaTeIbHOrO IBUKEHUS TBEPIOTO TEIa BOKPYT
HEIOJBUXHOM ocu. MOMEHT uHepLuu. Bpluucienne MOMEHTOB MHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckast 3Heprus BpamaTteibHOTO IBIKCHHUS TBEPOTO TEa.
/JIex/

JuHaMuKa BpalaTeabHOro ABMKeHUs TBepaoro Tena /I1p/

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOIO ABHXKCHUSA C IIOMOIIBIO MassTHHKA
Ob6ep0exa. /J1ab/

1.13

MastHuk Maxkceita. OnpesiesieHie MOMEHTa MHEPLIUH TEJl U IIPOBEPKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

OnpenencHue koneOannii. XapakTepUCTHKA TAPMOHUYCSCKHUX KOJCOaHUA.
Dopmyna croxxeHHs AByX rapMoHHUYecKuX Konebanuit. [Tpumepst
KonebaTeNbHBIX CUCTEM: MPYKUHHBIN, MATEMAaTHUECKUHA U PU3HUUECKHIA
MAasTHUKH. YpaBHEHHUE 3aTyXalOLIMUX KONeOaHUH U ero peleHue.
XapaKTepHUCTHKH 3aTyXaIONNX KojeOaHnil. YpaBHEHNE BEIHYKICHHBIX
KoneOaHui Mo AefiCTBHEM TapMOHMYIECKH N3MEHSOIIEelica BHEIIHEH CHIIBI U €T
pelienue. SIBneHue pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanwus /IIp/

1.16

OmnpeneneHue yCKOPEHUs: CBOOOAHOrO A JCHUSI IIPU MTOMOIIK MATEeMATHIECKOrO
MmastHuKa. (OnpeeneHne MOIYIsl CIBUTa C TIOMOIIIO TIPYKUHHOTO
MasiTHHKA.) /J1a6/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopentia. CieactBus U3 npeodpasoBanuii Jlopernna. MHTepBaT MEXIY
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PENSTUBUCTCKOM AMHAMUKHI MaTepUATbHON TOUKH. DHEPrHus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHbIE
ompeneNeHus U NOoHATUs TepMonuHaMuku. HyneBoe Hauano TepMOJUHAMUKYA U
noHsATHE TeMnepatypbl. TepmoauHamuyeckue GpyHkun cocrosHus. [lepsoe
Hauayio TepMoarHaMuky. TemnoemkocTs. M3onponeccsl. Bropoe Hauano
TEPMOIMHAMUKH B Pa3INUHBIX (popMynrpoBKax. [I0HATHE TEMIOBOH MAIINHEL.
KITJ TeruioBoit mamunel. [Hukn Kaprao u Teopema Kapro. HepaBenctso
Kiaysuyca. Ontponust. TpeTbe Hauano TepMofuHAMUKH. /JIex/

32

Onpenencnue ko3 uIeHTa BI3KOCTH KUAKOCTH 1o MeTony Ctokca. /J1ab/

33

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE MTOJIOKEHUSI KHHETHYECKOH TEOPUU HICATBbHOrO ra3a. YpaBHEHUS
COCTOSIHMS U/I€AJIBHOIO U PEAIbHOIO ra3a. YpaBHEHHE KHHETHYECKOH TEOpUH
ra3oB Juis nasieHus. @azoBoe npoctpaHcTBO. OyHKIUS pacipeneeHus.
Kiaccuueckas u kBaHToBast cratuctika. Pacnpenenenne Makcsena.
Bapometpuueckas popmyna. Pacnipenenenue bonbimMana. ITousitue o
KBaHTOBOM ctaructuke boze-DitHinreiina u @epmu-/upaka. CBs3b SHTPONHH C
TEPMOJUHAMUYECKON BEPOSTHOCTBIO. SIBIEHUS epeHoca.

/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

DNeKTpUUYECKUH 3apsi U dJIeKTpocTaTuyeckoe noie. HanpsokeHHOCTs 1
MOTEHIIHAN HJIEKTPOCTATUYECKOro 1ojst. CBOMCTBO CYHEPIIO3UIINH AT
ANEeKTpOCTaTHYECKUX noael. CBA3b MeXy HaNPsKEHHOCTBIO
3JIEKTPOCTATHUECKOr0 MO U noTeHuanoM. IToTok BekTopa Halps>KeHHOCTH
3JIEKTPUYECKOr0 I0JIs 4epe3 IOBEPXHOCTh U TeopeMa I'aycca. IIpumenenue
TeopeMbl ['aycca K pacdeTy 1eKTpocTaTH4IeCKUX nonel. TeopeMa o HUPKyIALUU

JUISL BEKTOPA HAMPSKEHHOCTH DIEKTPHUYECKOrO 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 monsipuszanuu. Teopema ["aycca mmst
BEKTOpa MoJsipu3aluu. BekTop 35eKTpuueckoro cMemieHus. YCIoBUs Ha
rpaHyIe ABYX IUAJIEKTPUKOB. [[pOBOTHHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
DNEKTPOEMKOCTh YeIUHEHHOT0 poBOAHKUKA. KOHIeHCcaTOpBl. DHEPTHsl CHCTEMBI
3apAJI0B U AJIEKTPUUECKOTrO MOJIS.

/Cp/

43

DJeKTpoCcTaTHUECKoe Mojie B BakyyMme U BemecTse /I1p/

44

HccnienoBanne snekTpoctatuieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcoBus CyILECTBOBAHHUS IOCTOSIHHOTO JIEKTpUYecKoro Toka. Cumna u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEPHIBHOCTU. 3aKoH OMa /17151 OTHOPOJIHOTO
y4acTKa Lenu. DIeKTPOIBIXKYIIAs crjla U HanpsbkeHue. 3akoH Oma st
HeoIHOpoAHOTro ydacTka uenu. [Ipasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBIICHHBIX AIEKTPHYECKUX IIETIeH ¢ moMoIIbio mpaBmi Kupxroda. Pabora u
MOIIIHOCTh TOKa. 3akoH [[xoyns-Jlenua.

/JTex/

4.6

[ocTosiHHBIHM nekTpuyeckuit Tok /I1p/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykuus. 3akon buo-Casapa-Jlamiaca, MarHUTHOE Mone
JBIKYLIErocs 3apsaa, cuna Jlopenna, 3akoH Amnepa. Teopema 0 DUPKYIAIUH
JUl BEKTOpa MarHUTHOM MHIYKIWHU U ee npuMeHeHue. Teopema 'aycca nis
MarHUTHOTO MOJIS.

/JTex/

4.8

MarHuTHblE MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAMarHH4YEHHOCTH BEILECTBA.
Teopema 0 HUPKyYISILKU 1Sl BEKTOPA HAMATHUYEHHOCTU. MaruurHas
BOCHPHUHMYHBOCTD M MarHUTHAas IIPOHUIIAEMOCTH BelecTBa. HanpskeHHOCTD
MarHutHoro nomus. Teopema o IUPKyISLUK AJIs1 BEKTOPB! HANPSKEHHOCTH
MAarHUTHOIO NOJIA. YCJI0BHS U1 MarHUTHOLO NOJIs1 HAa TPaHHUIIE pa3zena ByX
cped. JluamarueTuky, napaMaraeTuky. deppomMarneTuky. MaruutHsii
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTostHHOE MarHUTHOE TOJIEe B BakyyMme U BemecTse /T1p/

4.10

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

4.11

Ompenenenne pabOTH BEIXOA HICKTPOHOB U3 MeTasIa. /J1ab/

4.12

OJIEKTPOJJUHAMUKA

3aKoH 3JIeKTpOMarHuTHOHM nHayknuu. [IpaBuio Jlenna. CiocoOsl H3MEHEHUS
MarHuTHOTO ToToKa. [Ipupoa 31eKTpOMarHuTHOW UHITYKITUH. SIBIIeHNE
camouHayKuuu. MHaykTuBHOCTh. B3auMmuas nnaykuus. Bzaumuas
HHAYKTUBHOCTB. Teopema B3auMHocTU. Tok cmemenus. Teopema o UPKYIALUN
MarHUTHOTO TIOJIS B CJTy94ae MPUCYTCTBUS MEPEMEHHBIX JICKTPUICCKUX TOJICH.
VYpaBHeHus MakcBeiuia B MHTETpanbHOi hopme. /JIex/

4.13

OnexrpoguHamuka /I1p/

4.14

W3yuenue siBneHus B3anMHOM HHAYKIMA.(CHATHE KPUBOW HAMATHUYHUBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Konebatenbusiit koHTyp. CBOOOIHBIC HE3ATYXAIOIIME U 3aTyXaloIINe
rapMOHHYECKHE KojiebaHns B KoaeOaTebHOM KoHType. PopMmyra 1uis repruosa
KoneOaHui. BEIHYXIeHHbIE TapMOHHYECKIE KONeOaHHs B KolleOaTeTbHOM
KOHType. SIBnenue pezonanca. [lepeMeHHbII TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B LIETIN NIEPEMEHHOTO TOKa. PaboTa 1 MOIIHOCTS B
LIETIM TIEPEMEHHOr0 TOKa. JeficTByolee 3HaUeHNE TOKA U HANIPSKCHUS.

/Jex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIEPUMEHTAIBHOE TTOTy4€HHE IIEKTPOMArHUTHBIX BOJH. CyIIleCTBOBaHHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CIIE€JCTBHE YpaBHEHUN MakcBena.
Juddepennuanbaoe ypaBHEHHE 3I€KTPOMArHUTHOH BOIHBI. CBA3b MEXKIY
BEKTOPaMH HANPSHKEHHOCTH IEKTPUUECKOr0 M MarHUTHOTO MOJIEH B
AIIEKTPOMAarHUTHOH BoNHE. [IperoMieHue 3IeKTpOMarHUTHEIX BOJIH Ha TPaHHLE
paszena IByX cpe. JHEpTHsl U HMITYJIbC 3JIEKTPOMArHUTHBIX BOJH.

/Cp/

Paszgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHKA.

IMonsTie cBeToOBOrO Myda. 3aKOH MPSAMOIMHEHHOTO PaCIPOCTPAHEHHS CBETOBBIX
Ty4yel B OMHOPOAHBIX CpeliaX. 3aKOH OTpaXKeHUsl. 3aKOH MPETOMIICHHUS.
IIpunnun ®@epma. IlonHoe orpaxenue. L{eHTpUpOBaHHBIE ONTUYECKUE CUCTEMBI.
IpenomieHne CBETOBBIX Jydel Ha MOBEPXHOCTH C(EPUIECKOro 3epKaja.
IIpenomiienue cBeTa Ha chepryecKoi MOBEPXHOCTH pasena AByX cpel. ToHkue
nuH3bL. M300paxkeHne mpeMeToB ¢ OMOIIEI0 THH3. OCHOBHBIE
(oToMeTprUeCcKre BETHINHEI.

/JIex/

6.2

OnexTpoMarHUTHBIE KonebaHus 1 BoNHBL ['eomerpudeckas ontuka /I1p/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakcHMyoB 1 MUHUMYMOB. OmeiT FOHTa. IHTepdepentms ceera B
TOHKHX IUIEHKaX U miacTuHkax. Onpenencane qudpaxmun. [Tpuammn [rolireHca
-®Openens. Meron 308 @penens. JJudpakius OpeHens Ha KPYTiioM OTBEPCTHH U
mucke. [lndpakuus payrrodepa Ha oguoi menu. Judpakius Opaynrodepa
Ha MU(PaKIIMOHHON pelIeTKe.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DNEKTPOHHAs TEOPHs AUCTIEPCUM cBeTa. EcTecTBeHHBIN 1
NoJsIpU30BaHHbIN cBeT. [lomspusanus cBera Ipyu OTPAXKEHUU U IPEIOMIECHUH Ha
rpaHULe ABYX AUAIEKTPUKOB. IIpoxoikaeHue cBeTa uepe3 aHUu30TPOIIHbBIE
kpucTaiisl. [TongapusanonHsle IpU3MbI M TOMSAPoUIbl. 3akoH Mantoca. AHanu3
MONAPHU30BaHHOTO CBETA. BpallieHne rmiockoCTH Moaspu3aiH.

/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrepdepenius ceera. Onpit FOHra. (V3MepeHne IIMHHBI CBETOBOM BOJHBI €
MOMOIIBIO TU(PaKIHOHHOM penieTkr). (OnpeaeneHne moKkazaTess mpeioMICHHs
CTEKJIa ¢ IOMOIIBI0 MUKpOCcKoma). /J1ab/

6.7

ITposepka 3axona Maintoca. (OnpenencHue ko3 GHIUeHTa TOTIOMICHU
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3MydeHne U €ro XapakTepucTuky. 3akoH Kupxroda. 3akoHsl
Credana - bonbiimana u cmeterns Buna. ®opmyinel Penes-/xunca u [Tnanka.
T'umoresa [Tnanka. @oronsr. DoTodddexT. YpaBHeHHE DIHHINTEHHA TS
BHemrHero (horoddexra. DHeprus u UMITyIsC (hoToHA. /laBneHue cBeTa.

B¢ dexr Komnrona u ero aneMeHTapHast Teopust. EAMHCTBO KOPITYCKY/ISIPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOI'O H3ITy4eHHS.

/JTex/

7.2

Ksanrosast ontuka /T1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
CnexTpsl aTOMOB U Monekyi. CriekTp aroMa Bozopoja. Teopust aroma Bofopoaa
nio bopy. I'mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenue
Heonpenenennocteil ['eiizendepra. BonHoBas QpyHKUUS U €€ BEpOSTHOCTHAS
uHTeppeTanys. HabmomaeMble BETHYHHBI B KBAHTOBOH MEXaHUKE U UX
n3mepenns. Oomee ypasHenune llpeanarepa. CtannoHapHOE YpaBHCHHE
penunrepa. [BrkeHne CBOOOIHON YaCTHIIBL. J|BUKEHUE B MOTEHIIUATBHON
sime. TloreHnuanbHbli 6aprep. ['apMoHnyeckuil ocMuIATOp. ATOM BOAOPOJA B
KBaHTOBOW MexaHuke. CnuH 3ekTpoHa. CIIMHOBOE KBaHTOBOE 4Mcio0. IIpuHummn
HEPa3TMUINMOCTH TOXIECTBEHHBIX YacTHIl. DepMHOHBI U O030HEI.
Ilepunoaunueckas cuctema 31eMeHTOB MeHeneeBa.

/JTex/
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DJIeMEHTHI KBAHTOBOM MEXaHUKH U aTOMHON (u3ukw /TIp/

7.5

OmnpenencHue TeMIIepaTypHOM 3aBUCHMOCTHA HHTCHCHBHOCTH M3JIyUCHHST HUTH
namribl HakanuBauus.(M3ydenne 3aKOHOB TEIIOBOr0 H3IyYEHHs C TIOMOII[BIO
SIPKOCTHOTO THpomeTpa.) /J1ab/

7.6

®ororddext. (CHATHE BOIBTaAMIIEPHOH, JTFOKCAMITEPHOH U CIICKTPAIBHOMN
XapaKTepUCTHUK (POTORIIEMEHTA M OIpeIeNICHNEe PadoThI BEIX0O/A
aneKkTpona). /J1ab/

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

8.1

OJIEMEHTBI ®U3UKU ATOMHOI'O AJIPA

Jedext mMaccs! 1 3Heprus cBs3u sAapa. CIIHH AApa ¥ €ro MarHUTHBIA MOMEHT.
S nepusbie cuibl. Monenu siipa. PagroakTUBHOE M3JIy4Y€HUE U €r0 BUBL. -
pacnaj. -u3IydeHHe. -u3lydeHue. SnepHble peakiiui U UX OCHOBHBIE THIIBL.
Peaxnusa nenenus sapa. Liennas peakuus neneHus. Peakiys cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI] 2 6
Kitaccel ai1eMeHTapHbIX YacTUIl U BUJIBI X B3anMonencTBuid. Kinaccudukanus
3JIEMEHTAPHBIX YacTHL. [IprHINT Hepa3TMINMOCTH TOKISCTBEHHBIX YaCTHIIL.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA 3JIEMEHTapHBIX. YaCTUIBI ¥ aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [IpoMexyTouHbie 6030HBI.

KBapKku 1 rIIiO0HBL
/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 IToaroroBka K siekitusm /Cp/ 1 16
9.2 IToxaroroBka k JtabopaTopHbIM padotam /Cp/ 1 16
9.3 INoaroroBka k nmpakTHyeckuM 3aHstusm /Cp/ 1 16
9.4 BrinonHeHne KOHTPOIbHOM paboTs /Cp/ 1 8,6
9.5 IMoxroroka k sekiusm /Cp/ 2 8

9.6 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 2 16
9.7 IToxaroroBka k JtabopaTopHbiM 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

OlLieHOYHBIE MaTepHabl IS IPOBEACHHS MPOMEKYTOMHOH aTTeCTAlMH O00YYAIONIMXCS TIPUBEICHBI B MPHIOKEHHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUBI TEKYIIETO KOHTPOJS MO AUCLUILIMHE (MOMYINIO), BUABI 3aJaHUN, KPUTEPUH UX OLCHUBAHUS,
pacnpezeneHne 6aIoB 10 BHIaM TEKYIIEro KOHTPOJISI pa3pabaThiBAOTCS MPENoIaBaTeeM AUCIHUILIHHEI C YIETOM ee CrelupHKU 1
JOBOIATCA A0 CBECACHUA 06yanOH_[I/IXC$I Ha ICpBOM y‘IC6HOM 3aHATUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MPENoJaBarTeileM AUCHUILUTMHBI (MOIYIs) B paMKaxX KOHTaKTHOU
paboThI U CaMOCTOATEIBHOMN paboThl 00yuyaronmxcs. st pUKCHPOBAHUS PE3yAbTATOB TEKYILIETO KOHTPOJISI MOXKET HCIIOIb30BaThCS
BUOC.

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

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc On. agpec
TBO, TO1I
JI1.1 |Cagennes U. B. Kypc obmeit ¢pusukn. T. 3. KBanToBas ontuka. ATOMHast Cankr- https://e.lanbook.com/bq
¢uznka. duzuka TBepaoro Tena. drusnka aTOMHOTO SIIpa U [etepOyp
3JIEMEHTAPHBIX YaCTHIL: yueOHOe oco0me r: JlaHb,
2018
JI1.2 (YeptoB AT, Oobmas ¢pusnka Mocksa: | http://www.book.ru/bool
Bopobres A.A., KnoPyc,
Makapos E.®., 2020
Osepos P. I1., Xpomos
B.J.




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | Cagenbes U. B. Kypc obreit ¢pusuku. T. 2. DNeKTpUIECTBO U MarHETU3M. CaHkr- https://e.lanbook.com/bg
Bonnuer. Ontuka: yaebHOE Iocodne [eTepOyp
r: JlaHsp,
2018
JI1.4 |Cagennes U. B. Kypc obmeit pusukn. T. 1. Mexanuka. MonekynspHast CaHkr- https://e.lanbook.com/bq
¢m3mKka: yaebHOe mocobue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc 3. agpec
TBO, TONI
JI2.1 |ankapusa W.IT., Oobmas ¢usnka. COOpHHK 32124 Mocksa: | http://www.book.ru/bool
Kuppsnos A.IL., KnoPyc,
Kyb6apes C.1., 2019
Pazunosa C.M.
JI2.2 | BopobseB A.A., 3agavHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
UeptoB AL 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

EctecTBeHHOHAy4HBII 00pa3zoBaTenbHbIN nopTai: http://en.edu.ru/

6222

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

6.2.2.3

KoncynbranT mitoc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayqUTOPHH AJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHBIE CIICIIHATH3UPOBAHHOMN
MeOeIbI0 U TEXHUYECKUMHU CPECTBAMY 00YUEHHS: MyJTbTUMEIUIHHOE 000pyI0BaHKE AJIs PETOCTABIICHHS YIeOHOM
rHpOpMaIK OONBIION ayJUTOPHU W/HITH 3BYKOYCHIIHBAIOIEe 000pyI0BaHHE (CTAIMOHAPHOE WITH TIEPEHOCHOE).

72

YdaeOHBIe ayAUTOPUH IS IPOBEICHUS 3aHATHIH CEMHHAPCKOTO THITA, TPYIIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTAIHH,
TEKYIIETO KOHTPOJISL ¥ MTPOMEKYTOUHOH aTTeCTallny, YKOMIDIEKTOBAaHHBIC CHEINATII3HPOBAHHON MeOEITbIO U
TEXHUYECKUMU CPeJICTBAMU O0YUEHHS: MYJIbTUMEIUITHOEe 000pyIOBaHNE 1/UITH 3BYKOYCHIIUBAIOIIee 000pyIOBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TTomemieHus 1711 CaMOCTOSTENBHOM PadOThI, OCHAILICHHBIC KOMITBIOTEPHOM TEXHUKON ¢ BO3MOKHOCTBIO MTOJKITFOUYCHHS K
cetn "MHTepHET" M 00ECIICUCHUEM JIOCTYIIA B JICKTPOHHYIO HHPOPMAIIOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCHUTETA.

7.4

IomenteHus 11 XpaHEHHUS ¥ MPO(UIAKTHIESCKOTr0 00CITy)KUBaHHS y4eOHOTO 000PYIOBaHUS




7.5

JlaGopaTopuu, OCHAIIIEHHBIE CIIEIHATBHBIM JT1a00pPAaTOPHBIM 000PYIOBAaHUECM:

7.6

JlaGopaTopus MEXaHUKH, BKIIOUAromas: 0110k anekTpoHHsii ®M1/1, mammaa AtByna ®M11, mastaink MaxkcBemna
®M12, ynusepcanpHblil MasTHHK @M 13, masTHIK Obepbexa DM 14, moxyns FOxra 1 Moxyns casura @M 19,
coynapenue mapop ®M17;

7.7

Jlabopatopusi 3JEKTPUYECTBa U MarHeTH3Ma, BKirouaromias: creHasl TKO aektpuuecTBa 1 MarHeTH3Ma, B TOM YHCIIC
ocuniorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI COMPOTHBIICHUH,
Habop momynenr OI1I;

7.8

JlabopaTopust ONTHKH, BKJIIOYAIOIIAsi KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToMm gucie: 6a3sl ONTHYSCKON
CKaMbH, MOIYIPOBOAHUKOBBIC JTa3ePhl C FOCTHPOBOYHBIM MOIYyJIEM, (DOTOIMPHEMHHUKHN, HAOOp JIMH3, SKPaHbI C MAaCIITaOHOMH
ceTKoi; aBToTpancopmaTop ogHodaszubiil JTATP-2,5; kommiuekT (omuii.




[Ipuaoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLNEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 IIoaBHUXHOH CcOCTaB XEAE3HBIX AOpPOT

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

I'py3zoBbIe BaroHsl

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe IPOLUeaypY U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH 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

IUTAHUPYEMBIX  PE3yJIbTaTOB

OCBOCHU

®dopMbI TPOMEKYTOUHOM arTecTanuu: 3avem (1 cemecmp - ounoe obyuenue, 1 Kkypc — 3aounoe ooyuenue),

9K3ameH (2 cemecmp — ounoe obyuenue, 1 Kypc — 3aounoe obyuenue).

[Tepeuens kKoMIEeTeHIINMA, (HOPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTMHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHKEHEPHBIE
3ama4d B MpoecCHoHaTHON
JESTEIBHOCTH ¢ UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTU4ecKOro aHalu3a U
MO/ICTTUPOBAHUS

OIIK-1.2. IIpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS

peLIeHus IPEAMETHO-IPO(PUITBHBIX 3a/1a9

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNsI OOBEKTOB, POLIECCOB, SBICHHUMI, TPOBOJANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaThl

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

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTH O6y‘I€HI/I$I 10 TUCIUIITINHE

O1neHOYHEIS
MaTepHalbl
(cemectp 1,2, kypc-1)

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

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U MX POJIb B PEIICHUH MPEIMETHO-
npoQHIBHBIX 33184

Tectsr m. 2.1.1, 1.
2.1.2

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

Bagaum 1m. 2.2.1, m.
2.2.2

OO0yyaromuiics BrajeeT:

HaBbIKaMH TPUMCHCHUSA OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUsS
PeAMETHO-NPOMUIIbHBIX 33184

Baganus 0. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYJIHbIE METOJIBI
TEOPETHYECKOTO M 3KCHEPHUMEHTAIBEHOTO
UCCIe/IOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCIEPHUMEHTHI IIO
3aJlaHHONl METOIMKE U  aHAIM3HpYeT
pe3yNbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METO/IbI  TEOPETUYECKOr0 W  IKCHepuMeHTtansHoro | 2.1.4
uccienoBanus (QU3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBeIACHUss ©  00paboTKu

pe3yibTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyuarommiicss yMeeT: Tectsr m. 2.2.3, 1.
HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
JKCICPUMEHTAILHOTO  HCCJICAOBAHUS  (husmyecKux

O0OBEKTOB, MPOIECCOB W  SIBICHHHA, IMPOBOIUTH

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

OO0yyvaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYECKOIO0 H
SKCIEPUMCHTAIEHOTO  HWCCICHAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 0. 2.3.3, 1.
2.34

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

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

[TpomexyTouHas arTecTanus (3a4eT) NPOBOJUTCS B OJHOU U3 CIEAYIOIUX (hopM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.



2. TunoBbie! KOHTPOJIbHbIE 32JAHUS HJIH HHbIE MATEPUAJIBI ISl OEHKH 3HAHUIA, yMEHHI,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHIM I

2.1 TunoBsble Bonmpockl (3a1aHusl) A5 OIIeHKN 3HAHNI B KayecTBe 00pPa30BaTeILHOTO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DM3MKH U MX POJIb B PELICHHI
HayK Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaisHBIM yCKOpEHHEM MaTepPHaIbHON TOUYKH Ha3BIBACTCS

a) COCTaBIISOIIAs BEKTOpPa YCKOPEHHUS, HalpaBlIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mpousseneHne BeKTOPa YCKOPEHHUS Ha KOCHHYC YTJIa MEKIY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpowM3BeIEeHUE MOAYJISA BEKTOpPA YCKOPEHUS HAa BEKTOP HOPMAJH K TPAEKTOPHH MaTEPHAIBHOM TOUKH

d) cocraBnsromas BEKTOpa YCKOPEHUs, HAlPABJIECHHAs BJIOJb MPSIMOH, MEPHEHANKYIAPHON KacaTeJIbHOW K TPaeKTOPHUU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieH s MaTepruaibHOW TOUKY IPH €€ BPAIEHHH OTHOCHTEILHO OCH Ha3bIBAaETCS
a) yrom, Ha KOTOPBI TOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHIUIHBINA BEKTOP, 3a/IAf0NICH HAMPABICHHE OCH BPAIIICHHUS
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BeKTOpaMH HAYAILHOTO M KOHEYHOTO MOJNOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepKaeHuUE SIBIACTCS MPABUIBHON U Hanboee TOUYHOH (popMyTupoBKOi BTOpOro 3akoHa HeroToHa

a) JIro0oe Teao MOKOMTCS MM JBHXKETCS MPAMOIMHENHO, €CJIM HA HETO HE JEHCTBYIOT HUKAKHME CHJIBI WIIH JAEHCTBHE BCEX
CHJI CKOMIICHCHUPOBAHO

b) W3menenue ummyibca Tena paBHO PaBHOACHCTBYIOIICH BCEX CHII, ACHCTBYIONIMX HA HETO

C) B uHepumanbHOW crcTeMe OTCUYeTa MPOM3BECHUE MACChI Tella HA YCKOPEHHE €ro MOCTYNaTeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ACWCTBYIONIUX Ha TEIIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHUITBI HA MAcCCy Tella

e) B mo06oii cucteme oTcueTa CyMMa BCEX CHII JEUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Tea, BRIpaKeHHast B €IMHUALAX CHITbI (KHJIOTpaMM-CHIIa)

d) cua, gelicTBYIOAS Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO U3MEPSIOT B MPOIIECCE B3BELIMBAHKS TEJIA HA
Becax

€) cuia, C KOTOPOM TeJo BCIEACTBHE MPHUTHKEHHS K 3eMile JeHCTBYET HA OIOpPY WM TOABEC, YAEPKUBAIONIYIO TEIO OT
CBOOOIHOTO MA/ICHUS

5. MOMEHTOM UMITyJIbCa MaTE€PHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHUE UMITYJIHCA MATCPHAIBLHOM TOUKH, HA TUICUO CHIIBI, ICHCTBYIOIICH Ha TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA NPH BbIHYXKJICHHBIX FTAPMOHUYECKUX KOJIEOAHUSIX COCTOUT
a) B PE3KOM YMCHBINCHHM AMIUIATYIBI KOJNEOAHWI MpH NPUOIMKCHHM YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeIeNIEMOMY CBOIICTBAMU CUCTEMBI

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIMX KOJIeOaHUH

B TIPEKpAIleHNH KoJieOaHU NP NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHuiH

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (DYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO Majloro KOJIMYECTBa
TeIUIa, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLeccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIoTO KOJIMYECTBA
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOHl B JIOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAaHHOro CUCTEME K TeMIlepaTrype
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOr0 CUCTEME U TEMIIEpaTyphbl CHCTEMBI

0ECKOHEYHO Majoe M3MEHEHUE KOTOpPOil B HEOOpaTHMBIX IPOLECCaX PABHO IPOU3BEICHUIO OSCKOHEYHO MaJloro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJJaHUii. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATUUECKOTO MO ?

HanpsoxkeHHOCTB 3IIEKTPUIECKOTO OIS B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAS HA paIiyC BEKTOp JAHHOW TOUKH
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMerieHnio eTMHIIHOTO OJIOKHATEFHOTO 3apsiia U3 JaHHOH TOYKH IMPOCTPAHCTBA B OECKOHEYHOCTD
[oTeHnmanpHast SHEPTUS MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B TAHHYIO TOYKY IIPOCTPAHCTBA

Cuina, nefiCTBYIOIIast Ha €AUHUIHBIHN MTOJOKUTEIBHBIN 3apsi, TOMEIICHHEIH B JAHHYIO TOYKY IIPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3JeNCHHBIX CIIOEM [UANICKTPHKA C OTIMYHOM OT COUHHIBI JHIICKTPHICCKOM
POHULIAEMOCTBIO

1:000€ YCTPOKUCTBO, KOTOPOE CMIOCOGHO HAKAIUTMBATH IICKTPHICCKHE 3apsi bl

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT ApYyra NPpOBOLHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

3. Cdopmymupyiite Teopemy ["aycca miis 3MEKTPUIECKOTO OIS B BAKYyMe

[upkynanus BeKTOpa HapsHKEHHOCTH MEKTPHYECKOT0 HOJIS 10 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoi
CyMMe 3aps/10B, HAXOSIIUXCS Ha STOH MOBEPXHOCTH, I€JIC€HHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH MIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIO
LlupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO T0JIs 110 JII0OOMY 3aMKHYTOMY KOHTYPY PaBHa IOTOKY BEKTOpa
HaNpsKEHHOCTH 3JIEKTPHUYECKOTO MO Yepe3 IPOU3BOIBHYIO IIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTox BekTOpa HAMPSHKEHHOCTH AJIEKTPHUYSCKOTO TOJNS dYepe3 INPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH pPaBEH
anreOpanvdecKkoi cymMMe 3apsiIOB BHYTPH STOH TOBEPXHOCTH, JCICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepBoe npasmwio Kupxroda

AnrebOpanyeckas CymMma TOKOB B JIF0OOM KOHTYpE IIE€ITU paBHA HYJIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHa HYJIIO

Anrebpardeckas cymma 3/1C B KaKIOM KOHTYPE paBHA HYITIO

Anrebparmdeckas cymma J/IC B KakJOM KOHTYpe paBHa anreOpanmdeckodl cyMMe IpOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHUE BCEX yYACTKOB KOHTYpa

AnreOpandeckasi cyMMa I1aIeHIH HaINpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW PaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEWCTBYIOIICH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHMUKA C TOKOM, K CHJIE€ TOKA B IPOBOJHUKE

BEKTOpHas (pu3nueckas BeJIM4YMHA, MOAYJIb KOTOPOI paBeH OTHOIIEHNIO MAKCUMAaJIbHOI'O0 MEXaHUYECKOI0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEJIMYMNHA, MOIYJIb KOTOPOH PaBEH OTHOIIEHUIO MHHHMAIBHOTO MEXaHMYECKOTO MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOIYIb KOTOPOH PaBeH OTHOIIEHHIO MUHMMAJIHFHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYIO B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIBl TOKA B paMKe Ha €€
HepuMeTp

BEKTOpHas (hpu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKUTEIBHBIHN 3aps,
HaXOSILIUNCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHU COCTOUT B!
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BO3HUKHOBeHNH OJIC MHAYKUUH B IPOBOIALIEM 3aMKHYTOM KOHTYpe NPH HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpe NPH M3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBIA KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WIH Pa3MBIKaHUH JaHHOTO KOHTypa
BO3HMKHOBEHHH TOKA B IIPOBOSIIEM 3aMKHYTOM KOHTYpPE IIPH N3MEHEHHN MarHUTHOTO IIOTOKA Yepe3 JaHHbBIH KOHTYP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH U3MEHCHWH MarHUTHOTO ITOTOKA Yepe3 MPOU3BOIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpEMsI, paBHOE OJHOMY MEPHOLY IEPEMEHHOTO TOKA, MPOHM3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTh Yepe3 MOIEepPeYHOE CEUCHNE POBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH MEPEMEHHOTO TOKA B IIETIH, SHEPTHsI KOTOPOH IEPEXOIUT B TEIUIO, BBIACISECMOE B IICIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBIH MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTh, NEpIEHAUKYIISIPHAS HAIIPABIICHUIO PACIIPOCTPAHEHUS BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PACIPOCTPAHCHHS CBETOBBIX JIyUCi

CBeT MeX1y JIIOOBIMH IBYMsI TOYKAMH PACIIPOCTPAHSICTCS 110 MPSIMOM JTIHHUH, COSTUHSIOIINN TOUKH

B 71r00BIX cpeax CBETOBO# JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PACIPOCTPAHIETCS 10 MPSIMOM THHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJISECTCS IPSIMOU JIMHUEH

B ontrdeckn mpo3padHbIX Cpeax CBETOBOH JTyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudpaknneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTYYaMH JTFOOBIX MPETIITCTBHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS TIPH €0 PacIIpOCTpaHCHUH
B Cpeax C PEe3KO BHIPaXKEHHBIMHU ONTUICCKHUMHU HEOTHOPOIHOCTIMHI

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBJICHBI 3aBUCUMOCTHIO [TOKA3aTe sl IPEIOMIICHHUS OT YaCTOTHI CBETOBOW BOJIHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MHpoHICAUICTO YEPE3 MOJIApHU3aTOp, IMPU OTCYTCTBUH IIOTJIOHICHUSA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTIIa MeKIY pa3pelicHHBIMH HAIPaBICHUSMH MOJPU3aTOpa U aHATTHU3aTOPa

MHTEeHCHBHOCTD TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelICHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBCHHOTO CBETa, IPOIMICAIIETO 4Yepe3 ONTHYECKYIO CHCTEMY MMOJSpU3aTOp-aHaIH3aTop, BCEraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibHas u3jiydaTesbHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3JTydacMast e}II/IHI/IHeﬁ TIOBEPXHOCTH TEJIa 3a CIMHUIY BPEMCHU B €AMHUYHOM HHTEPBAJIC TJIMH BOJIH

SHEPTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILYy BpEMEHH B eIMHUYHOM UHTEpBaJIe JUTMH BOJIH

TMOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe IJTHH BOJIH 32 €AMHHILY BpPEMEHU
SHEPTUsl, M3JIydaeMasl eINHUICH OBEPXHOCTH Tella 3a eIMHUIY BpEMEHHU BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTUsl, U3JIydaeMasl eIMHUICH MOBEPXHOCTH Tella 33 TMHUILy BPEMEHHU B ONTHYECKOM JIHana3oHe IJIHH BOJH

13. Kaxoe 13 NpuBEICHHBIX YTBEPKICHUH SBIIETCS BEpHBIM B Teopun bopa?

PazpemennpiMu opOUTAMH IJISL JIEKTPOHOB SIBJISIOTCSl TaKWe, /s KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh IIPOU3BOJILHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

IIpu ABIXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3ITydeHUE YHEPTHI

Pannyc opOUTBI SIEKTPOHA C TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BBIpakaroT COOTHOLICHHS HEONPEACIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

CoOTHOLIEHUS] MEKAY U3MEPEHHBIMU TOYHBIMU 3HAYEHUSIMU KOOPAMHATHI M MIMITYJIbC MHKPOYACTHIIBI

OTcyTcTBHE OTPaHUUCHUH Il OZHOBPEMEHHOTO M3MEPEHUSI KOOPAMHATHI M IMITYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHbie CBOWCTBA BEIIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTECTBEHHOHAYYHbIC METOIbI METO/BI TEOPETHUECKOTO M 3KCIEPUMEHTAIBHOTO HCCIEIOBaHNUA (PU3NIECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBIICHUI, METOIAWKY MPOBEICHUS W OOpPabOTKH PE3yNbTaTOB (H3HIECKOTO
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIeIOBaHUs OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOEC YCKOPCHHE MAaTEPUAILHOW TOUKH OMPEACsIeTCs: POPMYIIOn
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2. Kakas ¢opmyia BelpakaeT paboTy NpH JABWKEHHH MaTepHaIbHOW TOYKH MO MPOU3BOJBHON TPAEKTOPUH U3 MOJOXKEHUs 1 B
roJioxxenue 2?
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3. MomeHT HWHEPpLUUU ITPOU3BOJIBHOI'O TCJIa OTHOCUTCIBHO HGHO,I[BI/I)I(HOﬁ OCH BpAILICHUS OIIPEACIIAACTCA (1)0pMyJIOI>‘I
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4, Yxaxure (pOopMyITy Ui MOMEHTA MHEPIIMU TOHKOTO OHOPOIHOTO CTEpKHS Macchl m U umHBI | oTHOCHTENEHO
HENOJIBUYKHOM OCH BpaIlIeHUS, TPOXOAIICH Yepe3 CepeIuHy CTEPIKHSA.
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5. Ykaxute dopmymny ansa KI1J] TermoBoii MarmiHb
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6. Ykaxute popmyiy Ui pacnpenenenus bonbmana.
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2.1.4. lIpumMepbI TeCTOBBIX 3aJaHU. 2 ceMecTp

1. BuiGepute GopMyny Al HaNPsDKEHHOCTH JICKTPUUYECKOTO IMOJIsI, CO37aBaeMOT0 PaBHOMEPHO 3apsDKEHHOW IUIOCKOCTBIO B
BaKyyMe.
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2. 3akoH buo - CaBapa — Jlamnaca uMmeet BHI
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3. Kakas u3 ¢popMyI1 mpaBUIIbHO OTPAKAET CBSA3b MEXKAY HANPSIKEHHOCTHIO DJIEKTPHUYECKOTO ITOJISI M TOTEHIIUATIOM 3JIEKTPUIECKOTO
moJist?

2. . . . E
1) g,—p,=[E-dF 2) p=E.7 3) p,—p,=E-(i—7,) 4) p=divE 5) p="
1

4. 3akoH Amrepa B 00IIeM BHUIE UMEET BU]L
1) dF=1dIxB 2)dF=11xdB 3) F=11xB 4) F=I1-B 5) F=11Bcosa




5. Kakoe w3 nepeunciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHUH Makcseiia?
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6. Eciu w, = JE_C o= %_ sz , TO (opMyJa IUIsl 3aTyXalolKX KoiebaHuil B CHJIbI TOKa B KOJIEOATEIbHOM KOHTYpPE
HMCCT BU/
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7. Ilepnon 3aTyxaromux KojeOaHui B KoJieOaTeTbHOM KOHTYPE PaBeH
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8. MIHTCHCHBHOCTb MM HAIOKEHHH IBYX KO2epeHmHbix BOTH paBHa (0 (| pasHocTb (a3; l,, |, MHTCHCHBHOCTH BOJH B

ornensHocTH, I, #1,):

Di=t,+1, 2)1=l+L,+2l1,c086 3) 1=12+12+21,1,c055 4) | =\/I2+12=21,1,c0s5 5) | =/I2+12

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOH AInHbl BoJHbL. Kakoil n3 gopmyn cooTBeTCTBYeT
MaKCHMYM II€pBOTO HopsaKa?
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1)smqo=a 2)sin¢=% 3)sin(p=% 4)sin¢=% 5)singo=2d—)L
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10. Ecau " min g " max- MyHUMAalbHAsS U MaKCUMallbHass HHTEHCUBHOCTh YaCTHYHO NOJIAPpU30BAHHOTO CBCTA, IPOIIYCKAaeMOr'o
AHAJIU3aTOPOM, TO CTCIICHb MOJIAAPU3alMU CBETA OIPCALCIIACTCA 110 (I)OpMyJ'IC
I | | — 1

PZ Imax+|min _ "max~ "min P: max min _ min P: min

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

11. Ilpu masieHnH CBETOBOTO JIy4a, paclpoCTPaHSIONIErocsi B IEPBOM cpejie Ha TPaHMIly pa3zena IIepBoii 1 BTOPOH cpelpl ¢
HOKa3aTesIMHU IPEIOMIEHHUS U N, , N, >N, Yroi IOJHOIO BHYTPEHHErO OTPaXKEHUS ¢ Y OBJIETBOPSET YCIOBUIO

1 2 2

1) sina:n— 2) sina::— 3) tgoz:rr:—1 4) tga::— 5) cosaz:i
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2.2 TunoBble 3a]aHUsA /I OLIEHKH YMeHMI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pe3yNbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHITNH

OIIK-1.2. ITpumensieT ocHOBHBIE | OOy4JarOIMUNCs yMeeT:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (1)I/ISI/IKI/I JJIA pEHICHUSA Hpe)IMeTHO-HpO(bI/IHBHBIX
€CTCCTBCHHBIX HAYK JJIA 3aaa4

pelLIeHus MPEIMETHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MoTouuKIKCT 3a MEepBBIe 5 MUH Ipoexall 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieiHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHHUSI MOTOLMKINCTA HA KajKIOM U3 TPEX Y4acTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMs
JBYDKEHMUSL.

2. JlBa moessja UIyT HaBCTpedy JAPYT APYrY CO CKOpocTsMH Vi = 36 kM/4 U vz = 54 kM/4. [Taccaxxup B mepBoMm moesze
3aMedaeT, YTO BTOPOH Moe31 NPOXOJUT MUMO HEro B TeueHHe BpeMeHH t = 6 c¢. KakoBa qymHa BToporo noesna?

3. Touka IBHXETCS IO OKPYKHOCTH pasuycoM 20 CM ¢ TIOCTOSIHHBIM TaHTEHIMAIBHBIM yCKOpeHueM 5 M/c2. Uepes kakoe
BpEMsi ITOcyIe Hadalia ABMKECHHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTCHIMATBHOMY?




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?

[Moesn maccoii 500 T ABMKETCS paBHO3AMEJICHHO IIPH TOPMOXKEHUH, TP STOM €ro CKOPOCTh YMEHBIIACTCS B TedeHue 1
MuH oT 40 10 28 km/4. HaliTi crity TOpMOKCHHS.

Teno CKONBL3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tlpoiins paccrosnue 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 Topu3oHTa. OMpenenuTh 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.

[ap maccoit my = 3 Kr ABHXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAaJKUBACTCS C TOKOSIIUMCS IMIapOM Maccoi my = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuy mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpE3 €ro CEpeIHYy, COMMIACHO 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 miargopMsl B BUJIE JUCKA, BPAINAIOIIEHCS 110 MHEPLMM BOKPYT BEPTHKAILHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCs ¢ 4aCTOTOW np =
10 mun L. OnpenenuTs Maccy mp muaTpopmMbl. MOMEHT HHEPIMH YEJIOBEKA PACCYUTHIBATE KaK JJI MATEPHATLHOM TOUKH.
Touka coBepiuaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOIia TOUKa
o0manana nmoTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee JelicTBOBaNa Bo3Bpariaromias cwia B 5 MH. Haiitu aToT MOMEHT
BpPEMEHHU.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

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

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 [lpm »TOM HHUTH

pasomumch Ha yrou O. [lapuku nmorpyskaror B Macio. KakoBa miioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Maciia € = 2,2.

Uetblpe JaMIibl, paccCuuTaHHble Ha Hampspkenue 3 B u cuty Toka 0,3 A, Halo MOAKIIOYUTH MapajuIebHO U MUTATh OT
HCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro ConpoTUBICHUS HaI0 BKIIOYUTH TI0CIEIOBATENBHO JaMam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IlIyHT Kakoro CONpOTHUBICHHS HAIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO M3MEPATH TOKHU CHIIOi 10 6 A?

OnHopoiHOe MarHuTHOE moJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBI B HEr0 MPOBOJHUK AIMHON 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, MPOHU3BIBAIONINHN 3aMKHYTHIH MPOBOJOYHBIA 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
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HuHAyKTHBHOCTH 2-1072 . KakoBa 10m5kHa ObITH CHIIA TOKA,
4TOOBI MHAYKIHS 10N B cepaeunuke 6buia 10 Ti, uncno BuTkoB pasHo 1000?

Paccrosuue L ot meneit 1o sxpana B onsiTe FOHTa paBHO 1 M. OnipeienuTh paccTOSHNE MEXTy IIEISIMHU, €CIIU 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?

EctecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh JUAIEKTPUKA IO YIJIOM TMOJHOW monspusanud. KosddunmeHT
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
3aJiepKUBAONICH pasHOCTH MoTeHIHaNoB 1,2 B. Haiiti paboTy BBIXO/a 2JIEKTPOHOB U3 KaTO/a.

OIIK-1.3. [Mpumensier | OOyyaronuics ymeer:

€CTECTBEHHOHAyYHbIE  METO/bl | IPHUMEHITh METOJAbl TEOPETUYECKOr0 M IKCISPHUMEHTAIBHOTO HCCICeHOBaHMS (PHU3NYECKUX
TEOPETHIECKOTO U | OOBEKTOB, IMPOLIECCOB U SIBICHUH, MPOBOAMTH (PH3MUYECKUE IKCIEPUMEHTHI 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. IIpum 3TOM MOAyms cpemHEero 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. He6ospiioe Teno (MatepraibHy0 TOUKY) Opocunu moj yriaom 30° K TOPU30HTY C HadalbHOU cKopocThio 20 m/C
Yepes Kakoe BpeMs TEJIO JIOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

3. Ilpwm BriIIOYEHHH DJIEKTPOABHIATENSI €0 POTOP HAYMHAET BPAILAThCS PAaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM

20 06/(;2 . CKOIBKO 000POTOB caenaeT poTop yepe3 | CeKyHIy MOociie BKIFOUCHHS JBUTATEI?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha BelIM4MHY, paBHYIO
0,1 cm

0,2 cm

2cMm

lcm

0,5 cMm

5. Tenexka Maccoii 15 Kr JBIIKETCS 110 BOTHYTOMY MOCTY €O CKOpOCThio 10 M/c. B HMXXHel TOYKe Cuila HOpMaJIbHOTO
JTABJICHUS TEJIEKKH Ha MOCT BJIBO€ ITPEBOCXOIUT CUITY TskecTH. [Ipu 3ToM paanyc KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, netamas co CKOpoCThI0 2 M/c, IonagaeT B MOABECIICHHBIH IMIKUH JucT Oymaru maccoi 1,5 T.
Cpa3y nocJje CTOJIKHOBEHHUSI CKOPOCTh JABMKEHUS JINCTA C MPWIINIIIEH K HEMY MYXOU COCTaBJISIET

2 M/c

1 m/c

0,5 M/c

0,2 M/c

0,1m/c

7. Hebonpmoe Teno (MaTepuaibHYIO TOYKY) MAacCOW 2 Kr, HAXOJIIYIOCS Ha HEKOTOPOW BHICOTE HAJ MOBEPXHOCTHIO
3eMJIM U UMEIOIYI0 NOTEHUUAIbHYIO 3Hepruio paBHyto 400 Ik, OTHYCTHIIM, TaK YTO Yepe3 HEKOTOPOe BPEMsl OHO
ynajio Ha 3emiro. Yemy paBHa CKOPOCTb 3TOrO Tella B MOMEHT najeHust Ha 3emiito? CONpOTHBICHHEM BO3AyXa
npeHeOpeyb.

1 Mm/c

5 m/c

10 m/c

20 m/c

40 m/c

8. OpHopoanbiii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKab3bIBAaHHS MO T'OPU3OHTAJIBHOW MOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TToTIa1asi Ha HAKJIOHHBIA yYaCTOK, MOJTHUMAETCS Ha BBICOTY

2,5m

1M




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJT UACAJIBHOT'O Ira3a, €CJIM BCA SHEPTHUA €T0 TCIUIOBOI'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10 B JABYX OAWHAKOBBIX 6ann0Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6aJ'IJ'IOHa NOJIHOCTBIO MCPECKavain BO BTOpOﬁ OaJJIOH U TIOCJIE
9TOT'0 MOBBLICUJIN TEMIICPATYPY B 1,5 pasa, JaBJICHHUC BO BTOPOM 6ann0He CTaJIO 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 HalpsDKeHHE Ha KaTylIKe PaBHO
a 1B

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

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OJHOPOJIHOM MArHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyISIPHO
JMHUAM HHIYKIUU. Pa3HOCTh MOTEHIMATIOB MKy KOHIIaMu IpoBoja u = 0,6 B. MHaykuus B MarHuTHOTO MOJIs paBHA
a) 0,12 Tn

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

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

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

[oToK BEeKTOpa dIEKTPUYECKON HHIYKIHMH (IJIEKTPHIESCKOTO CMEIeHHs) Yyepe3 CHepHYEeCKyI0 MOBEPXHOCTh, OXBATHIBAIOILYIO
TOUCUHBIC 3aPABI (| = 2 K1, g, = 3 vK, gs =~ 2 uKu, 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) VYwmeHbmmiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gortosddexra 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 1 HaumeHoBaHue O0pazoBartesbHbIA pe3ysbTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocuHoBHble | OOy4aronuiics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATHH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK Uil PELICHHs IMPEeAMETHO- | (HM3MKH AJsl PElIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

IpoIIBHBIX 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 HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?

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

MOTPEIIHOCTh U3MEpEHUs?

. R . Ny
Paguychel AByX IUlaHET OJMHAKOBOH TUIOTHOCTH OTHOCSITCS Kak R—l = 3 . Haiitu oTHOUICHHE YCKOPEHUN CBOOOIHOIO
2

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX IIJIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMHu My = 0,1 Kr 1 m, = 0,05 KI' COBCpIIAOT 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, MaxoBHK, MpeACTaBISAIOMUNA COOOH OJHOPOAHBIA NUCK 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 BBIPOBHSUIM JaBJICHHE B HUX NPH IOCTOSHHOM Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

JlBa mpyxuHHBIX MasTHHKa MaccamMu my = 0,01 kxr u m, = 0,02 xr coBepmalOT TapMOHHYECKHE KOJICOaHUS C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOImIEeHHE KOA(QPHUIINEHTOB KECTKOCTH UX MPYKUH k—1
2

[py>KHUHHBIA ¢ MacCcOi M U JKECTKOCTHIO MPYKUHBI K coBepriraeT konebanus ¢ nepuogom T . Uemy OyaeT paBeH HepHOT
KosebaHul, eclu Maccy YMEHBIITUTh B 4 pa3a?

2.3.2 Tlpumepsbl 3aaHmii. 2 cemecTp

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

BHYTpEHHEE COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N g Ry B
e s [ B

1

[Tpu 5TOM pa3sHOCTH MOTEHINAIOB MEXly TOUKaMHu A 1 B paBHa

Barapes 3amkHyTa Ha peoctart. [Ipu yBennueHnH COPOTUBICHHS PEOCTaTa B 4 pa3a HalpsHKEHUE Ha HEM yBEITMUUBACTCA
¢ 2 B o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MAaeT B OKPYKAIOIIEM IIPOCTPAHCTBE 3IIEKTPOCTATHYECKOE II0JIe, MOMAYIh HAMPSKCHHOCTH

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

TOYKaMHU A ¥ BHaXOSIIIUMUCS OT 3apsiia Ha PacCTOSHUSX Ty = 1 MU 75 = 2 M COOTBETCTBEHHO?

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

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOM Ej , IBIKETCS 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 KOTOPOTO Mall MO CpaBHEHHIO ¢ ero muuHO#, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK [ = 2 A, paBHa

8. PaccrosHue Mexay coceTHUMH MakCHMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B onbiTe 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, COOTBETCTBYIOMAs KpacHOM rpanuie potodddekra, as kanus pasna 7,2 - 1071° . Onpenenute
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, IPOLECCOB U SBJICHUH, HaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThl

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIM3UpyeT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

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

2. Tlpu m3amepeHunu nuaMeTpa mapuka 010 mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HAYCHUS IMHBL ~ dq =
0,9mm, d, = 1,1mm 1 d3 = 1,0MM. UeMy npuOIH3UTEEHO PaBHA CPEAHSS KBapaTHIHAS OMINOKA H3MEPECHUH?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObIIo TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u lg = 7,9MMm. UeMy npHOIM3UTENIFHO paBHA CpeTHsS KBaJpaTHIHAsS
omunOKa u3MepeHuii?

4. Bo ckoIbKO pa3 U3MEHHUTCS] YCKOPEHHEe CBOOOIHOTO Ma/IeHHsI, €CIIM YAAIUTHCS OT HOBEPXHOCTH 3€MIIH Ha pacCTOsSHHUE,
paBHOe paauycy 3emin?

5. Ilepnox MaremMaTHyecKOro MasiTHHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OynieT nepron 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 KatuTcs Mo TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBMKETCS B KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, TIPH 3TOM Ha HETro JEHCTBYET CHJIa BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT BUraThCs B )KUAKOCTH C BI3KOCTBIO 27] CO CKOPOCTHIO
%2
3

8. TI'pysuk maccel m = 1 kr coBepiiaeT cOOCTBEHHBIE 3aTyXalollUe KoJIeOaHWs Ha IMpPYKUHKE XKECTKOCTH Kk = 2 % o

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

JACKPEMCHT 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 e, ecn 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 3apsiAMiIM U €ro 3apsj cTal paBeH 2q. UYemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BHUTKOB, 1O Hel
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
Hell yMeHBIINTS 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 BEIHYXICHHBIX KOJICOaHNH B TAKOM KOHTYpE 3a eproa?

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. Tlepuon audpakunonHoN pemietkd paBeH d. Kak HM3MEHHTCS pPacCTOSIHUE MEXIy TIIABHBIMH MaKCHMyMaMHd TIpH
qudpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AU(PaKLIUH, €CId MepHoJ] IU(paKIMOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

11. Kak u3MeHHJIach TeMIlepaTypa YepHOIo Tela, €CJH JJIMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCHUMyMy €ro CIEKTpajJbHON
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa 4acTOTa CBETa, €CJIM MaKCHMMaJlbHasi CKOPOCTB AJIEKTPOHOB mpu (otodddexre Bo3pocna B 3 paza?
PaboToii BEIX0Ja DJIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

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

1. Cucrema otcuera. [Ipoiinennslii myTh U nepeMelieHne. Panuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MCKAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TanrennuanbHOE U HOPpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBM)KeHHe YaCTHILIBI [0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoili CKOPOCTH U YIJIOBOTO 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, CHUJIBI COIPOTHUBJICHUS, YIIPYTHUC

. 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 (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 U3MEHEHHUSI U COXPAHEHHUS TTOJTHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTEpHaTbHOM TOYKH. MOMEHT HMITyJlbCca MEXaHHYECKOW cHUCTeMbl. MOMEHT CHibl. MOMEHT

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHsI MOMEHTA UMITYJIbCa MEXaHUUECKOIl CUCTEMBI.
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 KOICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXaroOIMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro perieHne. Y CIOBHE CYIIECTBOBAHMS 3aTYXAIONINX KOJICOaHHH.
XapakTEepUCTHKN 3aTyXaloIuX KojeOaHMil: yacTtoTa, nepuox, Ko3(QGHUINCHT 3aTyXaHHsI, JOTapU(PMUIECKIA JEKPEMEHT 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, MPOLIECC, 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. BuyTpeHHsss 2Heprus TepMoanHaMuueckoil cucrembl. [lepoe Hawano TtepmoguHamuku. Popmyna s pabOTHI
uzeanabHoro 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. BryTpeHHss 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 NMPOBOJAHNKA. KoHmeHCcaTOphl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

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

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

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

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

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.
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. 3H€KTp0Hp0B0,HHOCTb MeTauioB. Hocurenu Toka B MeTajuax. He[lOCTaTO‘IHOCTL KJIaCCHUYECKOU BHGKTPOHHOﬁ TCOPUU.

17. Dnexktpudeckuii TOK B Bakyyme. TepMOdJIeKTpOHHAsI SMHUCCHSI.

18. YpoBenr ®epmu. DiaeMEHTHl 30HHOHW TEOPHM KPHCTAJUIOB. 30HHAsl CTPYKTYpa DHEPreTHUECKOTO CIEKTPa 3JIEKTPOHOB
TBEPJOro Tena.

19. MarHuTHOE TIOJIE W €ro XapakTepUCTUKHA. MarHuTHas WHOyKnws. 3akoH buo-Capapa-Jlammaca. MarHuTHOE Imole
IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. TloTok BekTopa MarHUTHOW MHAYKIMH. Teopema ["aycca as BeKTOpa MarHUTHOIN WHAYKITUH.

22. MarautHoe ToJIe COJICHOUIA M TOPOHTIA.

23. PaboTa 1o mepeMemneHnIo MIPOBOTHIKA W KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

24. DHeprus MarHUTHOTO TOJIS.

25. MaruuTHoOe 1oJjie B BellecTBe. SIBieHre HaMarHu4uBaHus. BekTrop HaMarHn4eHHOCTH.

26. BekTop MarHUTHON MHAYKIIMU B BEILIECTBE.

27. HanpspkeHHOCTh  MarHUTHOTO TOJIs.  MarHWTHas BOCIPHUMMYMBOCTH M MAarHWTHAas IIPOHUIIAEMOCTb. Teopema o
LIUPKYJSIIUY JUIs1 BEKTOPa HANPSDKEHHOCTH MarHUTHOTO TIOJIS.

28. YcnoBus Ui MArHUTHOTO TIOJISL HA TPAHUIIE pa3ziena IByX MarHETHKOB.

29. lnamarHeTHKy U mapaMaraeTuku. GeppoMarHeTHKH U X cBoOiCTBa. [Ipupona ¢peppomaraeTusma.

30. SIBneHne 3MEeKTPOMarHUTHON HHAYKINHU. 3akoH Dapazies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

31. IHyKTUBHOCTE KOHTYpA. SIBICHNE CAMOMHIYKIIHH.

32. Toxu IpH pa3MbIKaHUH U 3aMBIKaHUM [end. B3anMHuas nagyknus. Teopema B3anMHOCTH.

33. Buxpesoe anexTpuueckoe moie. Tok cMemeHus..

34. YpaBHeHnus MakcBeia AJ1s 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenbHblli KOHTYp. YpaBHEHHE KoJieOaHuUil B K0JieOaTeNbHOM KOHTYPE U €r0 peleHue.

36. BoiHyKI€HHbIE dJIEKTPHYECKUE KOJIeOaHHs B KOJIeOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

37. IlepeMeHHBIN 3JIEKTpUICCKHMA TOK. MOIITHOCTD, BIJC/IAEMAsl B IICMTH MIEPEMEHHOr0 TOKa. J[eCTBYIOIIME 3HAYCHHUS TOKA U
HampsKEHUs.

38. DnekrpomaruuTHbie BOJHBL JluddepeHunansHoe ypaBHEHHE 3JIEKTPOMAarHUTHOW BOJIHBI M €ro pelieHue. BekTop
[oittunra.

39. CaeToBHIC Ty4H. 3aKOHEI reoMeTpruIeckoi ontuky. [Ipuanun depma.

40. IlenTpupoBaHHbIe onTHYECKHE cucTeMbl. JInH3b1. @opmyna ToHkoH mH3BL. [locTpoeHue n300pakeHni B IMH3aX.

41. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VHTep(epeHnus cBeTa. Y CloBHE MaKCHMYMOB 1 MHHUMYMOB.
Mertoap! HaOIIOIeHNS HHTEPEPEHINH CBETA.

42. VInTepdepeHys cBeTa B TOHKUX IUICHKAX M [UIACTHHKAX.

43. Koznbua HeroToHa.

44. JTudpaxums cBeTOBBIX BOH. MeTox 30H dpenerns.

45. Tudpaxuuns OpeHenst Ha KPYriioM oTBepcTHH U qucke. Crinpans dpeHerns.

46. Tudpaxuus dpayHrodepa Ha 0JHOM LIEIH.

47. Tudpaxuus OpayHrodepa Ha quHpakIIUOHHON peIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EcTecTBeHHBII M TOJIIpU30BaHHBIA cBeT. [lomspu3anus cBeTa NpH OTPaXEHHUHM W TPEIOMIICHWH Ha TPAaHMIE JBYX
JIN3IIEKTPUKOB.

50. INonstpu3anust cBeTa IPH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3Iy4YeHHE U €r0 XapaKTePUCTHKH.

52. 3akoHsI TeruioBoro u3nydeHus (3akousl Kupxroda, Credana — bonpnmana, Buna, popmynsr Penes-/Ixunca u [1nanka).

53. ®otoaddexT. 3akoubl hoToddhdhexra u uX 0OBSICHEHUE C TOUYKH 3PSHHS KBAHTOBOI TCOPHH CBETA.

54. Dddext KomnroHa u ero anemeHTapHast TEOpHsL.

55. Pa3BuTHe npeacTaBaeHnil 0 CTpoeHnH aToMa. bopoBckasi Teopust BOAOPOI0TOA00HOTO aToMa.

56. KopryckyisipHO-BOJTHOBO# Jyajiu3M CBOMCTB BeliecTBa. BoHsl ¢ Bpoisist u uX CBOMCTBA.

57. CooTHolieHue HeomnpeaeeHHOCTeH [ eii3eHOepra.

58. BonHoBasi pyHKIMS 1 €€ CTATUCTHYECKUI CMBICIT.

59. O6mee ypaBuenune llpeaunrepa. Ypasuenue llpenunrepa 1uis crainoHapHBIX COCTOSIHUH.

60. Yactuma B 0THOMEPHOU MOTEHIHATIBHOM sIME.

61. [IpoxoxieHre yacTHIEH OTeHIMAaIBHOTO Oapbepa.

62. BomoponomnonoOHble aToMbl. OJHepreTMdeckue ypoBHHW. [loTeHinmansl Bo3OyxaeHHs H  HOHM3anuu. CIEKTpHI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

63. Hepa3innunMocCTh OJIMHAKOBBIX YaCTHIl B KBaHTOBOM MexaHuke. [Ipunuun [Maynu. CTpyKkTypa SHepreTuyeckux ypoBHel B
MHOTO3JIEKTPOHHBIX aTOMaXx.

64. Turesl cBsi3eii YIEKTPOHOB B aTOMaX.

65. Mosekyna Bojopoaa. dusndeckas mpupoaa XUMUIECKOW CBsI3U. MIOHHAs M KOBAJIEHTHASI CBSI3H.

66. DnekTpoHHBIE, KoJlebaTeIbHbIC 1 BPalllaTeIbHbIE COCTOSIHUSI MHOTOaTOMHBIX MOJIEKYJ1. MOJIEKYJISIpHBIE CIIEKTPBI.

67. DneMeHTbl KBAaHTOBOW TEOPUH H3JIydeHHUs. BBIHYXIEHHOE M CIIOHTaHHOe Hu3nydeHue (GoToHOB. [IpuHiUn paboThI
KBaHTOBOI'O F'eHEepaTopa.

68. Crpoenne aTomMHOro siipa. Monenu siapa. SlnepHsle peakuny. 3aKOHBI COXPAHEHHUS B SAIEPHBIX PEAKLIUIX.

69. PagnoaktuBHbIe ipeBpamieHus sep. Peakuus snepHoro nenenus. Lennas peakuust neneHus. SaepHslil peaktop.

70. DneMeHTapHBIE YaCTHUIIBI M UX B3aUMO/ICHCTBUSL.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun (popMupoBaHusi OLICHOK 10 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUM

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISICTCS 00yUYaIONIEMYCsl, €CTH KOJTHMYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 061Iero oobEMa 3a1aHHBIX BOTIPOCOB,;

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

Kpurepun ¢popMupoBanusi oueHOK M0 pe3yJbTaTaM BbINIOJTHEHUS 3aIaHU

«OTINYHO/32a9TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJIOYCTOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO ITPH HAIMYUH B HEell He Ooliee
OJTHOW HEerpyOoii OIMOKY U OJTHOTO HeloueTa, He 0oJiee TPeX HEJJ0UYECTOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTaBUTCA 32 padOTy, €ciu 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUT HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCJIO OMMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyJJOBJICTBOPHTEIBHOY WM MPABUIIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Buowl owubox:

- 2pybOble OwubKU: He3HAHUe OCHOBHBIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PEeueHUs 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedesieHUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HePayYUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEUHOCMU 8 YOPMYTUPOBKe
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTINYHO/32aUTEHO» — CTYACHT MPUOOpeNT HEOOXOAMMBbIE YMEHUS W HaBBIKH, MPOIAEMOHCTPUPOBAI
HaBBIK MPAKTHUYECKOTO MPUMEHEHHUS OIYYEHHBIX 3HAaHUN, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKHX OLIMOOK

«Xopo1o/3a4TeH0» — CTy/IeHT IproOpes He0OXOAUMbIE YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAI HaBbIK
MPAKTUYECKOTO IPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OINOKH U HETOYHOCTH.

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

«HeynoBJieTBOPUTEIBLHO/HE 324TEHO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOIMYIIEHbI IPyOble OIINOKH.
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