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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
MPEACTABICHUS O (PH3UIECKUX 3aKOHAX OKPYKAIOIET0 MUpPa B UX €IUHCTBE U B3aUMOCBSA3H; HABBIKOB IPUMEHEHHUS
MIOJNOXKEHHUH (PYHIAMEHTAIBHOM (DH3HUKH MIPU PEIICHUH KOHKPETHBIX MTPEAMETHO-IIPOPHIIBHBIX 3a/1a9; TCOPSTUUCCKON U
MIPAaKTUIECKOH 6a3bl IS YCIIEITHOTO OCBOCHHS IMU CIIEIIHATBHBIX TUCIUITIHH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOEHHE O0Y4alOIMMHUCS 3HAHUH 00 OCHOBHBIX (PU3MUYECKUX SIBJICHHUAX M IPOLEcCax, OCHOBHBIX (PU3MUECKUX
BENMYMHAX U (PU3NIECKAX KOHCTAHTAX, OCHOBHBIX (DM3MUYECKIX 3aKOHAX W TPAaHMIAX MX IPUMEHUMOCTH,
(dyHIaAMEHTAIBHBIX (GU3WIECKUX IKCIEPUMEHTAX U UX PONU B PA3BUTHH HAYKW, HA3HAYCHUH U MIPUHINIAX JCHCTBHSA
BaXHEHIINX (PU3NIECKUX TPUOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOAaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHMS U 3G eKThl Ha 6a3e 3aKOHOB KIIACCHUECKOH M COBPEeMEHHON (pr3MKY;

1.6 |— npuoOpeTeHre 00yJaroIMMUC YMEHUH W HAaBBIKOB HCIIOIb30BAHUS METOTUKA (PH3MUYECKUX H3MEPEHHUN H
00pabOTKH SKCIIEPUMEHTANIBHBIX JaHHBIX, HCIIONB30BaHUSI METOIOB (PU3HIECKOr0 MOJCINPOBAHUS IS PEIICHHS
KOHKPETHBIX €CTCCTBCHHOHAYYHBIX M TEXHHUYECKHX 3a]1ay;

1.7 |- npuobOpeTeHne 00YYAIONIMMICS HABBIKOB JKCIUTYaTal[Md OCHOBHBIX MPHOOPOB M 00OPYIOBAaHHS COBPEMEHHON
¢dusndeckoit maboparoprn, 00pabOTKH U HHTEPIIPETUPOBAHUS PE3YIHTATOB IKCIIEPHMEHTA.

1.8

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

Hukn (pa3gen) OIL: | b1.0.11

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

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a4d B IPO(ECCHOHANBHOIT IeATeTbHOCTH C UCTIONb30BAHUEM METOI0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOT0 aHaJI3a U MOJEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHUS IPEAMETHO-TIPO(UIBHBIX 33124

OIIK-1.3 HpI/IMCH}ICT €CTECTBCHHOHAYYHbBIC METOAbI TCOPETUUCCKOI'O 1 SKCIEPUMCEHTAJIBHOT'O UCCJICAOBAHUA 06’LCRTOB, IponeccoB,
ﬂBHeHHﬁ; MIPOBOAUT SKCIICPUMECHTHI 110 SaHaHHOﬁ MCTOAUKE U aHAJIMBUPYCT PE3YyJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHS U 3aKOHBI KJIACCUYECKOI U COBPEMEHHOM (DPU3UKH U UX POJIb B PEIICHUH MIPEIMETHO-IPO(UITBHBIX
3a71a4;

3.1.2 METOABI TCOPETUUCCKOI'O 1 SKCIIEPUMCHTAJIBHOI'O UCCICAOBaAHUA q)I/ISI/I"IeCKI/IX O6’b€I(TOB, IpouecCcoB U ﬂBHeHHﬁ,
METOAUKY IPOBEJCHUA U 06pa60T1<1/1 PE3YIbTAaTOB (bI/IBI/I“IeCKOFO OKCIIEpUMEHTA

3.2 | YMeTh:

3.2.1 | ucrosb30BaTh OCHOBHBIC ITOHATHUS U 3aKOHBI (I)I/I3I/IKI/I T peIICHUA HpCI[MCTHO-HpO(I)I/IJ'ILHLIX 3a1aa4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEA0BaHNS (PU3NUECKUX OOBEKTOB, MPOLIECCOB U
SIBJICHHH, TIPOBOJNTH (PM3NUECKHIE SKCIIEPUMEHTHI 110 33JaHHOH METOANKE M 00padaThIBaTh HX Pe3yIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKAMH IPHMEHEHHsI OCHOBHBIX MOHSITHI U 3aKOHOB KIIACCUYECKOW M COBPEMEHHOM (DM3HUKH IJIs1 PELICHUS IPEAMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaMU MPUMCEHCHHS MECTOAOB TCOPETUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O HCCIICAOBAaHUS (I)I/IBI/I‘IGCKI/IX 06’LCKI‘OB,
IponecCoB U ﬂBHCHI/Iﬁ, HaBbIKaMH IIPOBCACHUS (bH3PI‘ICCKI/IX SKCTICPHUMCHTOB 110 33[[&HHOI7I METOAUKE U 06pa60T1<1/1 ux

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
METO/bl MEXaHUKH. MoJeny MaTepuaabHOI TOYKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPAMHATHOE ONUCAHUE IBUKEHUS
MaTepruaibHOH Touky. OCHOBHBIE KWHEMAaTHIECKHAE XapaKTePHCTHKU
MaTepUaJbHON TOUKU: pasinyc-BEKTOp, NEpEMELIEHUE, IPOMIEHHBIN TYTh,
Cpe/iHss U MTHOBEHHAs! CKOPOCTb, CPETHEE U MTHOBEHHOE YCKOPEHHE,
TaHIeHIMaIbHOE U HOPMAIIbHOE YCKOpeHHe. BpalarensHoe ABUXKEHUE
MaTepUallbHOI TOYKU. BEKTOpBI yriia HOBOpOTa, YIJIOBOM CKOPOCTU U YIIIOBOIO
yckopeHusi. CBsi3b MEX1y YITIOBBIMHU U JIMHEHHBIMU BelTMuuHaMH. /Jlex/

1.2

OrmpeziesieHre TIOTHOCTH TBEPAOIO TENa MPAaBHIBHOM TeOMETPUIECKO#
¢dhopmer. /J1a6/

1.3

Kunematnka marepuanbsHoit Touxu /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxkenwue. [lepsrlii 3akoH HetoroHa. [loHsTHE HHEPTHOM
Macchl Tena. Bropoii 3akon HetoroHa u nonstue cunsl. Tperuil 3akoH HeroToHa.
Bugst cun. Cuina TSKecTH, CHIa BCeMUPHOTO TSTOTEHUS, CUJIa YIIPYTOCTH, CHIIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKHA IMOCTYNATEIIbHOIO ABMKCHUA TEIIa /Hp/

1.6

HW3yueHue 3aKOHOB TTOCTYMATEIBHOTO IBHKEHUS C MTOMOIIBIO MAITMHBI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepHUaIbHOM TOUKH 1 MEXaHUYECKOH CUCTEMBI, 3aKOH €T0 H3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKON CUCTEMBI U YPABHEHHE €T0 JBHKEHHSL.
Kunetnueckas sHepris ¥ 3aK0H ee n3MeHeHHs. KoHcepBaTHBHEBIE U
HEKOHCEepBAaTUBHbIEC CHIbL. [loTeHnnansHas sHeprus. CBA3b MEXIY
MOTEHIMATBHON SHEPTrUel U CUJION. 3aKOH U3MEHEHHSI U COXPaHEHHsI MTOTHOM
MeXaHW4ECKOH SHEPIUU CUCTEMBI. MOMEHT MMIYJIbCa MaTEPHATbHON TOUKH U
MEXaHUIECKOM CHCTEMBI, 3aKOH €r0 N3MEHEHHS U coxpaHeHus. /JIex/

1.8

3aKOHBI H3MCHEHHS M COXPAHCHUS UMITYJIbCa, SHEPIHH 1 MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXPaHECHHUS UMITYJIbCA U SHEPTUH MPU coyaapeHuu et /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHO#1 3aKOH BpaIIaTeIbHOTO JBIKEHHS TBEPOTO Tella BOKPYT
HEIOJBMXHON oc. MOMEHT uHepLuu. Beiunciienne MOMEHTOB UHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckasi SHEPTHsl BPAIIaTeIbHOTO JBIXKCHHSI TBEPIOTO Tela.
/JIex/

JuHaMuKa BpalaTenbHOro ABMKeHUs TBepaoro tena /Ilp/

I/I3yquHe JAVMHAaMHUKHU BpallaTCJIbHOIO ABMXKCHHS C IMTOMOIIIBIO MassTHUKA
Ob6epOexa. /J1ab/

1.13

Mastauk Makcsenia. OnpezeneHne MOMEHTa HHEPIMH TeJl U POBEPKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

Ormpenenenue Konebannil. XapaKTepUCTUKU FAPMOHUIECKIX KOJICOaHHH.
Dopmyna croXKeHHs IBYX TapMOHHYIECKUX Koebanuit. [Tpumepst
KoJe0aTeIbHBIX CUCTEM: MIPY>KUHHBIA, MaTeMaTUIeCKU U PU3NUECKUN
MasTHUKU. YpaBHEHHE 3aTyXaloIUX KoJleOaHuil U ero peieHue.
XapaKkTepUCTUKHN 3aTyXaloINX KoJdeOaHui. YpaBHEHNE BBIHYKICHHBIX
KosebaHui Moj AefiCTBHEM rapMOHUYECKU 3MEHSIOMIelicA BHEIIHEH CHIIBI U €T
pelienue. SIBneHue pe3oHaHca.

/Jlex/

1.15

Mexannueckue xonedanus /I1p/

1.16

OmnpeneneHue yCKOPSHUS] CBOOOTHOTO MAJACHHS P MOMOIIH MATEMATHYECKOTO
MmastHrKa. (OnpeaeseHre MOy CABUTa C MOMOMIBIO MIPY)KHHHOTO
MasiTHHKA.) /JT1ab/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopenria. CreactBus u3 npeodpazopanuii Jlopenna. MHTepBaT MexIy
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PEIATUBHCTCKON THHAMHKHI MaTEepUATbHON TOUKU. DHEPIus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHbIE
ompeneseHUs U MOHATUS TepMoauHaMuky. Hynesoe Hayano TepMOAMHAMUKA U
moHsTUE TeMmeparypsl. TepMoanHamMudeckue QyHKIUH cocTosHUs. [lepBoe
Hauayio TepMoarHaMuky. TemnoemkocTs. M3onponeccsl. Bropoe Hadano
TEPMOIMHAMUKH B PA3IHIHEIX (hopMynnpoBKax. [IoHATHE TEMIOBOH MAaIINHEL.
KITJ TeruioBoit mamunel. [Hukn KapHo u Teopema Kapno. HepaBenctso
Kunaysuyca. Outponus. Tperbe Hagano TepMonuHaMuKy. /JIex/

32

Onpenencnue k03 GUIMEHTa BI3KOCTH KUIKOCTH 1o Metoay Ctokca. /J1a6/

33

OJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE MTOJIOKEHHSI KHHETUYECKOM TEOPHUU HIICATbHOTO ra3a. YpaBHEHUS
COCTOSIHMS U/I€JIBHOTO U PEAIbHOIO ra3a. YpaBHEHHE KUHETHUECKOH TEOpUH
ra3oB Ais naBieHust. @a3oBoe npocTpaHcTBo. DyHKIMA pacnpeaeIeHuUs.
Knaccudeckas u kBaHTOBas cTatucTuka. Pacripenenenue Makcsenna.
Bapomerpuueckas ¢popmyna. Pacnipenenenue bonbimana. [Tonsitue o
KBaHTOBOH cratucTuke boze-OiHiuTeiina u @epmu-/lupaka. CBsi3b S3HTPONUU C
TEPMOJUHAMUYECKOH BEPOSITHOCTRIO. SIBIIeHUS IepeHoca.

/JTex/

34

OrmpeienieHre OTHOMICHHS TETIOEMKOCTEH ra3a METOIOM aIHabaTHIECKOro
pacmupenwust. /J1a6/

3.5

DJIeMEHTHI CTaTUCTHYECKOH (HU3NKH. DIeMeHTHI TepMonuHamMuxu /I1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

ONeKTpHYeCKHi 3apsl M dIEKTpocTaTHdeckoe noe. HampskeHHOCTD 1
MOTEHITHAN HIEKTPOCTATHYECKOro Moisi. CBOHCTBO CYNEPHIO3HLIUH IS
ANEKTPOCTAaTUUECKUX Mojel. CBA3b MeXIy HaNpsHXKEHHOCTBIO
3NEKTPOCTATUYECKOr0 IOJIsI ¥ oTeHIManoM. [1oTok BekTopa HanpspKeHHOCTH
JIIEKTPUYECKOTO IO Yepe3 NOBEPXHOCTh U Teopema I'aycca. [Ipumenenne
TeopeMbl ['aycca K pacueTy aneKkTpocTaTuueckux nonei. Teopema o HMpKyIsIuu

JUISL BEKTOPA HANPSUKEHHOCTH DJIEKTPHUYECKOTO OIS,
/J1ex/

4.2

DJIEKTPOCTATUYECKOE ITTOJIE B ITPOBOAHUKAX 1 TUDJIEKTPUKAX
DAEKTPUYECKUI JUIONb U DIIEKTPHUUYECKUN TUTONBHBIH MOMEHT. [lumnonbsHbIe
MOMEHTBI MOJIEKYJI TU3JIeKTpUKa. [1ossipHbIe M HEMONISIPHbIE JUIIEKTPUKH.
Tonspuzamus nusnexrpukoB. Bexrop nomspuszanuu. Teopema ["aycca nist
BEKTOpa MOJISIpU3alui. BeKTop 3IIeKTprHuecKoro CMEIeHus. YCIIOBHS Ha
rpaHuIle ABYX AUAJIEKTPUKOB. I[pOBOTHUKN B 3JIEKTPOCTATHYECKOM TIOJIE.
DJEeKTPOEMKOCTh YEAUHEHHOT0 IPOoBOAHMKA. KoHeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsAI0B U AJIEKTPUYECKOTrO MOJIs.

/Cp/

43

DrexTpocTaTHyeckoe ToJie B Bakyyme u Bemectse /I1p/

44

HccnenoBanne snekrpocraTideckux noiei. (M3ydenne 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcoBuUs CyILECTBOBAHMUS IIOCTOSIHHOTO AJIEKTpUieckoro Toka. Cumna u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPhIBHOCTHU. 3akoH OMa 1711 OTHOPOAHOIO
y4JacTKa Lenu. DJIEeKTPOABHKYIIAs cujla U HanpspkeHue. 3akoH Oma Juist
HeomgHopoAHoro ydacTka 1enu. [Ipasuna Kupxroda. Ilpumeps! pacuera
Pa3BETBIICHHBIX IEKTPUYECKUX IIeTIeH ¢ moMoIsio mpaBuit Kupxroda. Padora u
MOIIIHOCTh TOKa. 3akoH Jxoyms-Jlenma.

/JTex/

4.6

IocTosiHHBIHM nekTpudeckuii Tok /ITp/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykius. 3akoH buo-Caapa-Jlannaca, MarHuTHOE 1ose
JBIKyLIerocs 3apsja, cuna JlopeHna, 3akoH AMnepa. Teopema o0 IUPKyIIALHN
Ul BEKTOpa MarHUTHOM MHAYKUUY U ee npuMeHenue. Teopema ['aycca mis
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJ1. BEKTOp HAMarHW4EeHHOCTH BEILECTBA.
Teopema 0 HUPKYIALUY Ul BEKTOpAa HAMarHU4e€HHOCTU. MaruuTHas
BOCHPHUMMYUBOCTb M MarHUTHAas IIPOHUIIAEMOCTH BeliecTBa. HanpskeHHOCTD
MarHuTHoro nomus. Teopema o HUPKYNAHMU 11 BEKTOPBI HAMTPSKEHHOCTH
MAarHUTHOIO NOJIA. YCJI0BHS U1 MarHUTHOLO NOJIs1 HAa TPaHHUIIE pa3zena ByX
cped. JluamarseTuky, napamarieTUkd. GeppoMarHeTuki. MarnuTHbII
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTossHHOE MarHUTHOE TIOJIe B BakyyMe | Berectse /I1p/

4.10

OmnpeeneHue OTHOMICHUS 3apsia JICKTPOHA K €r0 Macce METOOM MarHeTPOHa.
(OnpeneneHne ropu30HTAIBHON COCTABISIFOIIEH WHAYKIIUA MArHUTHOTO MOJISI
3emun) /J1a6/

4.11

Ompenenenne pabOTHI BEIXO/a AJIEKTPOHOB M3 MeTama. /J1ab/

4.12

SJIEKTPOAMHAMUKA

3akoH anekrpomMarHuTHOH HHAYKIMHU. [IpaBuio Jlenna. Crioco6bl H3MeHeHHs
MarHUTHOTO TTOTOKa. [Iprpoa 31eKTpoMarHuTHOH HHAYKINH. SIBneHne
camouHayKuuu. uaykruBHocTs. B3aumuas unnykuus. Bzaumuas
HHIYKTUBHOCTB. Teopema B3aumHocTH. Tok cmemnenus. Teopema o IUPKyIALUU
MarHUTHOTO TIOJISL B CITydae MPUCYTCTBUS MEPEMEHHBIX 3JEKTPHYCCKIX MOJICH.
VYpaBHeHns MakcBemia B HHTErpasHOH opme. /JIex/

4.13

Onexrponuaamuxa /TIp/

4.14

W3yuenue siBneHus B3anMHO#M UHAYKIUH.(CHSITHE KPUBO HAMATHUYMBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Konebatensuslit koHTYp. CBOOOAHBIEC HE3aTyXaIOLINE U 3aTyXaIOIIHe
TapMOHMYECKIE KOIeOaHusl B KoneOaTensHOM KoHType. DopMyita Ui eproia
KonebaHui. BEIHYXIeHHBIE TapMOHIYECKIE KoleOaHus B KoJieOaTeTbHOM
KOHTYpe. SIBneHue pe3oHaHca. [lepeMeHHbIi TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COITPOTHBIICHUE B IIEMTU IEPEMEHHOTO TOKa. PaGoTa 1 MOLTHOCTH B
IIETIH TIEPEMEHHOr0 ToKa. J[eficTByIoIee 3HaUCHNE TOKA U HAIPSDKCHNUS.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKcHepuMEHTANILHOE MOJIyYCHUE 3JIEKTPOMAarHUTHBIX BOJH. CylliecTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJH KaK CIIEACTBUE ypaBHEHUN Makcpeia.
JuddepennuanbHoe ypaBHEHHUE 3IEKTPOMAarHUTHOHN BOMHBL CBSI3b MEXKIY
BEKTOpaMH HaIPsHKCHHOCTH 3JIEKTPUYECKOr0 1 MarHUTHOTO TI0JIeH B
AIIEKTPOMAarHUTHOH BojiHe. [IperoMiieHre 31eKTpOMAarHUTHBIX BOJTH Ha TPaHUIIC
paszena IByX cpell. DHePTus U HMITYIbC JIEKTPOMArHUTHBIX BOJIH.

/Cp/

Paszgen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

[TonsiTHE CBETOBOrO JTyda. 3aKOH MPSMOITMHEHHOTO PaCIPOCTPAaHEHUST CBETOBBIX
Jydeil B OTHOPOIHBIX Cpeax. 3aKOH OTpakeHUsl. 3aKOH NMPEIOMIICHUSI.
ITpunnun depma. [TonHoe oTpaxenue. [{eHTpUpOBaHHBIE ONITHYECKHUE CUCTEMBI.
IIpenomiteHe CBETOBBIX JyUeil Ha TIOBEPXHOCTH C(HEepHUIECKOTO 3epKaa.
IIpenomiienne cBeTa Ha chepudeckoil IOBEPXHOCTH pas3zeia AByX cpea. Tonkue
nuH3b1. M300pakeHre MPeIMETOB ¢ TOMOIIEIO JTHH3. OCHOBHBIC
(hoToMeTpUUECKHE BEININHBIL.

/J1ex/

6.2

OnexTpoMarHUTHBIE KoneOaHus U BoNHBL ['eomerpudeckas onrtuka /IIp/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakCUMyoB 1 MEHUMYMOB. OnbIT FOHTa. VHTepdhepernus ceeta B
TOHKUX INICHKaX M IacTHHKax. Onpenenenue quppakunu. [puamun [oiirenca
-®Openens. Meron 308 @penens. Judpakuus OpeHens Ha KPYTriaoM OTBEPCTUH U
nucke. Judpaxus Opayrrodepa Ha onHoit mwenu. Judppakuus Opayarodepa
Ha TU(PaKIMOHHON pereTke.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPUs TUCIEPCUU CBeTa. EcTecTBEHHBIH 1
NOJsIpU30BaHHbIN cBeT. [lonspusanus cBera pyu OTPAXKEHUU U IIPEIOMIICHUN HA
rpaHuLe ABYX AUAJIEKTPUKOB. IIpoxoxxaeHue cBera uepes aHu30TPOIHbIE
kpuctanisl. [lonspusannoHHble TPU3MbI U IOIIporasl. 3akoH Mamroca. AHamu3
MONAPU30BaHHOTO CBETA. BpallieHne mIockocTH NOJIIpU3aliu.

/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrepdepenius ceera. Onpit FOHra. (V3MepeHne IIMHHBI CBETOBOM BOJHBI €
MOMOIIBIO U paKHOHHON peteTkr). (Onpe/eneHne moKa3aTels MpeIoMICHHs
CTeKIa C MOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITpoepka 3akoHa Mamtoca. (Onpenenerue ko3 PUITHEHTA TOTIOMIEHHS
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nmyueHne 1 ero xapaxkrepucTuk. 3akoH Kupxroda. 3axoHst
Credana - bonmbiimana u cmeterus Buna. ®@opmyibl Penes-Jxunca u [Tnanka.
T'umoresa [Tnanka. ®otonbl. PoTodddekr. YpaBHeHHE DIHINTEHHA TS
BHemrHero oroddpexra. JHeprust u UMMynse GoToHa. J[aBneHne cBeTa.

D¢ dexr KomnToHa u ero 3ineMeHTapHast Teopus. ETMHCTBO KOPITYCKYJISAPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOIO U3Ty4EHHUS.

/JTex/

7.2

Ksanrosas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
Crexrpsl aTOMOB U MoJieKys1. CriekTp aroMa Bogopoza. Teopust aToma Boopoza
nio bopy. I'mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenue
Heonpenenennocteil ['eiizendepra. BomHoBas QpyHKIMS U ee BEPOSITHOCTHAS
uHTepnpeTanys. HabmomaeMbple BETMYHHBI B KBAHTOBOH MEXaHHKE U UX
n3mepenns. Oomee ypasHenune llpeanarepa. CtannoHapHOE YpaBHCHHE
penunrepa. [BrmkeHne CBOOOTHON YacTUIBL. JIBrkeHIE B TOTCHIIUATBEHOM
sime. TloTeHnuanbHbli 6aprep. 'apMoHHUECKrit OcUMIIATOP. ATOM BOAOpPOJa B
KBaHTOBOH MexaHuke. CiuH siekrpoHa. CnMHoBoe kBaHTOBOE uucio. [Tpuniun
HEPa3TMUIUMOCTH TOXECTBEHHBIX YacTHIl. DepMUOHBI 1 6030HEI.
Ilepnoaunueckas cucrema 3eMeHTOoB MeHneneeBa.

/Jlex/
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DJIeMEHTHI KBAHTOBOW MEXaHWKH U aTOMHOU (u3ukw /T1p/

7.5

OmnpenencHue TeMIIepaTypHOM 3aBUCHMOCTHA HHTCHCHBHOCTH M3JIyUCHHST HUTH
Jamribl HakanuBanus.(M3ydeHie 3aKkOHOB TETMIOBOrO U3IYYEHUSI C TOMOIIIBIO
SIPKOCTHOTO UpomeTpa.) /J1ab/

7.6

dororddexr. (CHATHE BOTBTAMITEPHOH, JIIOKCAMITIEPHOHN M CTIEKTPaIbHOM
XapaKTePHUCTHK (POTORIIEMEHTA H OIpe/ieNieHre padOTHI BRIXO/Aa
anekTpoHa). /J1ab/

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

8.1

OJIEMEHTHI ®U3UKU ATOMHOI'O SAIPA

Jedexr Maccsl u 3Heprus cBsA3u gapa. CIHH sapa U eT0 MarHUTHBIN MOMEHT.
Snepusbie cuibl. Monenu sipa. PanroakTuBHOe U3TydeHHUE U €r0o BUJIBL. -
pacnaj. -u3dydeHHe. -U3ydeHHe. SIaepHble peakiuy U UX OCHOBHBIE THUIIbL.
Peaxuus nenenus anpa. LenHas peakuus nenenus. Peakuns cuHTe3a aTOMHBIX
sep.

/Cp/




8.2 SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI] 2 6
Kitaccel aimeMeHTapHbIX YacTUIl ¥ BUJIBI MX B3anmoneicTeuid. Knaccudukarms
9JIEMEHTAPHBIX YacTHll. [IprHINT Hepa3TMINMOCTH TOKAESCTBEHHBIX YaCTHII.
CnuH 1 Apyrre KBaHTOBBIC YHCIIA YJIEMEHTAPHBIX. YacTHIBI M aHTUYACTHIIHL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [Ipomesxyrodnbie 6030HBI.
KBapxu u T1100HBI.

/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 ITonroroBka k nekuusim /Cp/ 1 16
9.2 ITonroroBka k mabopatopHbiM padotam /Cp/ 1 16
9.3 IMoaroroska k mpaxTudeckuM 3aHATHIM /Cp/ 1 16
9.4 BeinonHeHne KOHTpOIbHOH padoThl /Cp/ 1 8,6
9.5 Ioxroroeka k nekuusim /Cp/ 2 8

9.6 IToaroroBka K mpakTHYeCKuM 3aHaTusM /Cp/ 2 16
9.7 IToxroroka k mabopatopHbiM 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 Koncynbrarus nepen sxzamenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OlLieHOYHBIE MaTepHabl IS IPOBEACHHS POMEKYTOYHOM aTTeCTAlMH O0YYAIONIMXCS TPUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUBI TEKYLIETO KOHTPOJIS MO AUCLUILIMHE (MOMYINIO), BUABI 3aJaHUN, KDUTEPUU UX OLCHUBAHUS,
pacnpezeneHue 6aIoB 10 BHIaM TEKYIIEro KOHTPOIIS pa3pabaThiBAIOTCS IPENOaBaTeIeM UCIUIUIHHEI C YIETOM ee Creu(UKA U
JOBOIATCA A0 CBECACHUA 06yanOH_[I/IXC$I Ha ICpBOM y‘IC6HOM 3aHATUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MperoaBaTeleM JUCHUIUIMHBL (MOIYIsl) B paMKaxX KOHTAKTHOM
paboThI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. st puKCHpoBaHKs PE3yIbTATOB TEKYILIETO KOHTPOIIS MOXKET HCIIOIb30BATHCS
BUOC.

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

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpEI, COCTaBUTEIH 3arnasue W3patensc On. agpec
TBO, TO1I
JI1.1 |Cagennes U. B. Kypc obmeit pmsuxu. T. 3. KanToBas ontnka. ATOMHAs CaHnkr- https://e.lanbook.com/bq
(uzuka. @usnka TBepAOro Tena. Gu3nka aTOMHOTO apa 1 [etepOyp
JIEMEHTapHBIX YACTHIL: y4eOHOoe ocodue r: Jlans,
2018
JI1.2 [ Cagemnses U. B. Kypc obmeit puzukn. T. 2. DneKTpudecTBo ¥ MarHETHU3M. Canxkr- https://e.lanbook.com/bq
Bonnsl. Ontuka: yae6HOE mocobue [etepOyp
r: JIaus,
2018




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | Cagenbes U. B. Kypc obreit ¢pusuku. T. 1. Mexanuka. MonekyssipHast CaHkT- https://e.lanbook.com/bg
¢usnka: yaebHOE Mocooue [eTepOyp
r: JlaHsp,
2019
JI1.4 |YeproB A.T., Oo6mas pusuka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makxkapos E.D., 2020
Oszepos P. I1., Xpomon
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc 3. agpec
TBO, TONI
JI2.1 |IHanxapua W.IT., Oobmas ¢uznka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kuppsnos A.IL., KnoPyc,
Kyb6apes C.1., 2019
Pazunosa C.M.
JI2.2 | BopobseB A.A., 3amavHuK 10 pHU3HKe 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

MexyHaponHas mpodeccrHoHanbHas 6a3a qaHHBIX «SpringerMaterials»: 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 JIEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIICIIMATU3UPOBAHHOM
MeOeJIbI0 M TEXHUYECKUMH CPEIICTBAMH O0YYCHUS: MYyJIbTHMEIMIHOE 000pYIOBaHHE JUTS IIPEIOCTABICHHS YUeOHOM
rHpOpMAIK OONBIION ayUTOPHH W/HITH 3BYKOYCHIIMBAIOIee 000pyI0BaHHE (CTAIIHOHAPHOE WM TIEPEHOCHOE).
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YdaeOHBIe ayAUTOPUH IS IPOBEACHUS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBHIYAIBEHBIX KOHCYIIBTAIIHH,
TEKYyIIEero KOHTPOJIS U IPOMEKYTOUYHOH aTTECTallNH, YKOMIUIEKTOBAaHHBIE CIICIIAIN3HPOBAHHON MEOENBIO 1
TEXHUYECKUMHU CPEACTBaMU 00yUeHUS: MyAbTUMEAUHHOE 000PYIOBaHUE W/WIIM 3BYKOYCHITUBAIOIEe 000PyIOBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TlomenieHus 1711 CaMOCTOSTENBHOM PabOThl, OCHAIIICHHBIC KOMITBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO TTOJKIFOUCHUS K
cetn "MHTEpHET" M 00ECIICUCHNEM JOCTYIIA B JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCHTETA.

7.4

[omenieHus 11 XpaHEHHUS ¥ MPO(UIAKTHYECKOT0 00CTy)KHBAaHHS Y4eOHOTr0o 000pYIOBaHUS




7.5

JlaGopaTopuu, OCHAIIIEHHBIE CIIEIHATBHBIM JT1a00pPAaTOPHBIM 000PYIOBAaHUECM:

7.6

JlabopaTopus MEXaHUKH, BKITIOYAIOIas: 0JIOK ArekTpoHHbI @M 1/1, mammua AtByna @M1 1, masTark Makcseiuia
®M12, yuusepcanbHblil MasTHHK DM 13, masTHIK Obepbexa M 14, moxyns FOHra u Mmogyns casura ®M 19,
coynapenue mapop ®M17;

7.7

Jlabopatopusi 3JeKTpHYECTBA U MarHeTU3Ma, BKITtouatomast: crenapl TKO anekrpiyecTBa 1 MarHeTu3Ma, B TOM YHCTIC
ocimuniorpader C1-94, reHepaTopbl CUTHAIOB HU3KOYACTOTHBIC ['3-118, HCTOYHHMKN MUTAHKS, Mara3uHbI COMPOTHBIICHUH,
Habop momynenr OI1I;

7.8

JlabGopatopus ONTHKH, BKITIOYAIOMIAsk KOMIUIEKT onTideckoro odopynoBanus PMC, B ToM yncie: 6a3bl ONTHYECKOM
CKaMBbH, TIOJYTIPOBOIHHUKOBBIC JIa3ePHI ¢ FOCTUPOBOYHBIM MOJYJIEM, (POTOIPHEMHHKH, HA0Op JIMH3, 3KpaHbI ¢ MACIITA0OHOH
ceTKoii; aBToTpancdopmarop onHodaszueiid JIATP-2,5; kommuiext ¢onuil.




[Tpunoxenue

K paboueii mporpaMMe AUCIHUILTAHBI

OINEHOYHBIE MATEPHUAJBI AJS MPOMEXYTOUYHOH
ATTECTAIUN

10 AUCUUIIJIUHE (MOJIYJIIO)

«PuzukKa»

HaHpaBJ'ICHI/IC IDTOATOTOBKH / CIICUAJIbHOCTH

23.05.05 CucreMbl o0ecnnedyeHUs ABUKEHUA MOEe310B

(K00 u HaumeHoBaHUE)

cHenraIn3anus
TeHeKOMMVHHKaHHOHHbIe CUCTEMBbI U CECTHU KCJIICSHOAOPOXKHOI'O TPAHCIIOPTA

(HaumenosaHnue)




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

o0ecreunBaOInX JOCTHKEHNE

IUTAHUPYEMBIX  pe3yJIbTaToOB

OCBOCHUA

®DopMBI TPOMEKYTOUHOM arTecTanuu: 3awem (I cemecmp — ouHoe obyuyeHue), 3Kk3amern (2 cemecmp-

ouHoe 00yueHue)

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHEI

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 JUIS

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
UCCIeIOBaHUs  OOBEKTOB,  IIPOILIECCOB,
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 DMMOC YHuBepcurera.

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

1) cobecenoBanue;

2) Boinonnenue 3aganuit B OMMOC YHuBepcurera.



2. TunoBbie! KOHTPOJIbHbIE 32JAHNUS MM HHbIE MATEPUAIBI ISl OLEHKH 3HAHMIA, yMEHHU,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIHUX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeH M

2.1 TunoBsble Bonmpockl (3a1aHusl) 1151 OIIEHKH 3HAHUI B KayecTBe 00Pa30BaTe/ILHOTO pe3yabTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHEIe | OOydJaroUIHiics 3HACT:

HOHATHS U 3aKOHBI €CTECTBCHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOM M COBPEMEHHON (DPM3MKH U MX POJIb B PELICHHU
HayK Ul peUIeHHs HPEeIMETHO- | NpeIMETHO-TPOQMIBHBIX 3a1a4

poGUIBHBIX 33734

2.1.1 Ilpumepsbl TecTOBBIX 3a1aHui. 1 cemecTp

1. HopmaibHBIM yCKOpEHHEM MaTepHaIbHOI TOUKH HA3BIBACTCS

a) COCTaBIISIOIIAs BEKTOpPa YCKOPEHHUS, HalpaBIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mpousBemeHne BeKTOPa YCKOPEHHUS Ha KOCHHYC YIJIa MEKITY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpowM3BelEeHHE MOIYJISA BEKTOpA YCKOPEHHS HA BEKTOP HOPMAJIH K TPAEKTOPHU MaTEPHAIbHON TOYKH

d) cocraBnsomas BEKTOpA YCKOPEHHs, HAlpPABJICHHAs BJIOJb MPSIMOH, MEPHEHAMKYISAPHON KacaTeIbHOW K TPaeKTOPHUU
MaTepuaibHON TOYKU

€) MpPOEeKIHUs BEKTOPA YCKOPEHHUS HA PauyC-BEKTOP MAaTEPUALHON TOYKH

2. BekTOopoMm yriioBoro nepeMelieHus MaTepuaibHOW TOUKY IPH €€ BPAIEHHH OTHOCUTEILHO OCH Ha3bIBAETCS
a) yroi, Ha KOTOPBI TOBEPHYIACH TOUYKA, YMHOKCHHBIN Ha €IUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY [BHKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHHYHBINA BEKTOP, 3a/Iaf0IIei HAPABICHHE OCH BPAILCHHUSI
C) JUIMHA IYTH OKPYXKHOCTH, 10 KOTOPO# MePeMeCTHIAChH TOUKa
d) yrom Mexmy pamiyc-BEKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJNIOKEHHS TOUKH
€) TPOM3BEACHHME yIiia MOBOPOTa MaTePHANTBEHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePHAIbHOM TOUYKH

3. Kakoe yTBepkaeHuUE SIBISCTCS MPABUIBHOM U HanOoJIee TOYHOM HOPMYITUPOBKOM BTOPOro 3akoHa HeroroHa

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

b) HW3menenue ummybca Tena paBHO PABHOACHCTBYIOIICH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepumanbHOW crcTeMe OTCUYeTa MPOM3BECHUE MACChI Telia HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CYyMMe€ BCEX CHUJI, ICHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEeHHEe, MPHOOpeTaeMoe TEIOM, PABHO MPOU3BEICHHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MaCCy Tela

e) B mo0oii cucteme oTcueTa CyMMa BCEX CHUI ICUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHHe

4. BecoM Tena Ha3bIBaeTCS

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AEeHCTBYOLIAS HA TETIO

C) Macca Tena, BRIpaKeHHast B €IUHUALAX CHITbI (KHJIOrpaMM-CHIIa)

d) cua, gelicTByIOAs Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO H3MEPSIIOT B MPOIECCE B3BELIMBAHKS TEJIA HA
Becax

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

5. MOMEHTOM UMITyJIbCa MaTE€PHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHHUE PaiyC-BEKTOPa MATEPHUATIbHON TOUYKU HA €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHAIBLHOM TOUKH HA €€ BEKTOP UMITYJIbCa
C) TPOM3BEACHHUE UMITYJIECA MATCPHALHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wuMmyIBC MaTepHUANBHOW TOYKY B JAHHBIA MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA MPH BbIHYKICHHBIX FAPMOHUYECKUX KOJIEOAHUSIX COCTOUT

a) B PE3KOM YMEHBIICHHM AMIUIATYIBI KOJEOaHWI MpPH MPUOJIMKCHHH YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIAEMOMY CBOMCTBAMU CUCTEMBI

b) B pe3kom yBennueHNUH aMITUTYABI KOIEOAHU IPH MPUOIMKEHUN YaCTOTHI BHELITHEH CHIIBI K HEKOTOPOMY €€ 3HAYCHHIO,
OIpesieNsIeMOMY CBOMCTBAMU CHCTEMBI

! 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.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

a)
b)
c)
d)

€)

B PE3KOM YBEIWYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHUOJIIKEHUH 4aCTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
cBOOO/HBIX KOJIeOaHU

B PE3KOM YMEHBILICHUH 3aTyXaHMs KOJeOaHWH NpH NPHOJIMKEHUH 4YacTOThl BHEIIHEH CHIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTYXaIOUIMX KoJIeOaHHH

B TIPEKpaIleHNH KoJieOaHU NPpH NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOJTHBIX KOJIeOaHui

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

OECKOHEYHO Majioe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO MajJoro KOJIHYeCTBa
TeIUIa, NepeAaHHOT0 CUCTEME K TEMIIEPAType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLIECCax PaBHO OTHOLICHHIO OECKOHEYHO MaJIOTO KOJIMYECTBA
TeIlIa, IEPeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

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

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCAX PABHO IPOU3BEICHHIO OECKOHEYHO MJIOT0 KOJMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

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

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUii. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

HanpsoxkeHHOCTB 3IIEKTPUYECKOTO IO B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAs HA paJiyC BEKTOP JaHHOM TOYKU
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMeneHnio eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTUSA MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B JAHHYIO TOYKY IIPOCTPAHCTBA

Cuina, nefiCTBYIOIIast Ha €AUHUIHBIHN MTOJIOKUTEIBHBIN 3apsi1, TOMEIICHHEIH B JAHHYIO TOYKY IPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3felNCHHBIX CIIOEM [UAICKTPHKA C OTIMYHOM OT COMHHLBl JUAICKTPHYSCKON
POHULIAEMOCTBIO

1:000€ yCTPOMCTBO, KOTOPOE CIIOCOGHO HAKAIUIUBATD IEKTPUUCCKHE 3apsiIbl

JIBa U30JIMPOBAHHBIX IPYT OT ApPYyra KOHLEHTPUYECKUX LIMJIMHIpA

CHCTEMa, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT APYyra NPOBOJIHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

3.  Chopmymupyiite Teopemy ["aycca Ui 3IEKTPUIECKOTO OIS B BAKYyMe

[upkynanus BeKTOpa HaIpsHKEHHOCTH AMEKTPHYECKOT0 TS 10 TF000My 3aMKHYTOMY KOHTYPY paBHa HYJITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoit
CyMMe 3aps/I0B, HAXOIAIINXCS Ha 9TOH MMOBEPXHOCTH, I€JICHHON Ha NEKTPHUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH JIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIIO
LIupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO OIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHa IOTOKY BEKTOpa
HaINpsKEHHOCTH 3JIEKTPHUECKOTO MO Yepe3 MPOU3BOIbHYIO IIOBEPXHOCTb, ONUPAIOIIYIOCS Ha ATOT KOHTYD

[ToTox BekTOpa HAMPSHKEHHOCTH JJIEKTPHUYSCKOTO TIONS Yepe3 IMPOU3BONBHYI0 3aMKHYTYHO ITOBEpXHOCTH paBeH
anreOpanvdecKoil cyMMe 3apsI0B BHYTPH STOH TIOBEPXHOCTH, JACICHHON Ha AIEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepoe npasmwio Kupxroda

AnrebOpanueckas CymMma TOKOB B JII0OOM KOHTYpE 1IE€ITU paBHA HYJITIO

AnreOpandeckasl cyMMa TOKOB B JIFOOOM y3JI€ IIETTH paBHa HYIIIO

Anrebpardeckas cymma 3/1C B KaKI0M KOHTYpE paBHA HYJIO

Anrebparmdeckas cymma DJIC B KaXIOM KOHTYpe paBHA anreOpamdecKod CyMMe TNPOW3BEIACHUH CHIIBI TOKa Ha
COIIPOTHUBJICHHE BCEX YYACTKOB KOHTYpa

AnreOpandeckas cyMMa IaAeHHH HAIIPSHKEHUH Ha BCEX YYAaCTKOB KOHTYpa paBHa HYJIIO

5. BekTopoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW pPaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEWCTBYIOIIECH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHHUKA C TOKOM, K CHJIE TOKa B IIPOBOJIHUKE

BEKTOpHas (pu3nyueckas BeJIM4YMHA, MOIYJIb KOTOPOI paBeH OTHOIIEHNIO MAKCUMAaJIbHOI'O0 MEXaHUYECKOI0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILyJTb KOTOPOH PaBEeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWYECKOTO0 MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEICHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILyJTb KOTOPOH PaBEeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWMYECKOTO0 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, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKHUTEIBHBIHN 3aps,
HaxOJISIIIMHCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHX COCTOUT B!
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BO3HUKHOBeHNH OJIC MHAyKUUH B IPOBOIALIEM 3aMKHYTOM KOHTYpe IPU HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIbHYIO IOBEPXHOCTbD, ONUPAOLIYIOCS Ha JaHHBIH KOHTYP

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOJSLIEM 3aMKHYTOM KOHTYpE NPH U3MEHEHHM TOKa, NMPOTEKAIOILEro 4epes
JIaHHBIA KOHTYP

BO3HHKHOBeHNH D/IC MHAYKIMU B IPOBOAAIIEM KOHTYpE IPHU 3aMbIKaHUH WX pa3MbIKaHUM JAHHOTO KOHTYpa
BO3HMKHOBEHHH TOKA B IIPOBOJSIIEM 3aMKHYTOM KOHTYPE IIPH W3MEHEHHN MarHUTHOTO TIOTOKA Yepe3 JaHHBII KOHTYpP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH M3MEHCHHH MarHUTHOTO IOTOKA Yepe3 MPOU3BOJIBHYIO
MIOBEPXHOCTb, OITMPAONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpEMsl, paBHOE OJHOMY IIEPHOIY NMEPEMEHHOTO TOKA, IPOU3BEAET
TaKyIo ke paboTy, 4TO B paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO MOCTOSIHHOTO TOKA, KOTOPBIN NMEPEHOCHTh Yepe3 MONEepPEeYHOe CEUCHNE POBOIHIKA TaKOH XK€ 3apsiz,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOHM 9aCTH EPEMEHHOTO TOKA B IIETIH, SHEPTHS KOTOPOH MEPEXOIUT B TEIJIO, BEIIENIEMOE B IICTIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATY bl IEPEMEHHOTO TOKA, YMHOXXCHHAs Ha \/E

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IIoBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBI MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIICHUE B OAMHAKOBOU (aze
I'eomeTpHuyeckoe MECTO TOUYEK, BO3MYIICHHUS KOTOPhIX MaKCUMaJbHBI

ITorpanuuHas MOBEepXHOCTb, OTACIAIONIAS BOSMYIIEHHYIO Cpey OT HEBO3MYIIICHHOM Cpesbl
IInockocTh, NEPIEHAUKYJIIIPHAS HAIIPABICHUIO PACIIPOCTPAHEHMSI BOJIHbI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTIO PACIPOCTPAHCHHS CBETOBBIX JIyUCH

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

B nr00BIX cpeiax CBETOBOM JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PacpOCTpaHsIeTCs M0 MPSMOI THHUU

B opHOpOOHBIX cpenax CBETOBOM JIy4 ABJIICTCS IPSIMOU JIMHUEH

B ontrdeckn mpo3padHBIX Cpemax CBETOBOH JIyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudppakIneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JYYaMH JIFOOBIX MPETIITCTBHA

PasnojxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBIICHBI BOTHOBOM MPUPOAOH CBETa M HAOIIOAAIOTCS TIPH €0 PACcIIpOCTPaHCHUH
B Cpeax C Pe3KO BEIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTIMH

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBJICHBI 3aBUCUMOCTHIO [TOKA3aTEe sl IPEIOMIICHUS OT YaCTOTHI CBETOBOW BOJTHBI
HanoxeHne KorepeHTHBIX BOJH JAPYT Ha Ipyra

11. Vxkaxwure Haubosee MpaBWIbHYIO GOPMYIHPOBKY 3aKkoHa Masroca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BEIIECTBOM OJSIPU3aTOPa YMEHBIIIAETCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTJIa MEKIY pa3pelleHHBIMI HATPaBJICHUSMH MOJIIpU3aTopa U aHaIH3aTopa

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

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYECKYI0 CHCTEMY MMOJISIpHU3aTOp-aHaIH3aTop, BCEraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPU3aATOP, IMMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibHas u3jaydaTelabHasi CIOCOOHOCTh TeJa 3TO

OHEPTHUA, U3 TydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

SHEpTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILy BPEMEHH B eIMHUYHOM UHTEpPBAJIC JUINH BOJIH

TMIOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe ITHH BOJIH 32 €AMHHILY BPEMEHU
SHEPTUsl, M3JIydaeMasl eIMHHUICH OBEPXHOCTH Tella 3a eIMHUIYY BpEMEHHU BO BCEM MHTEpBaJIe JUIMH BOJIH

SHEPTusl, U3JIydaeMasl eIMHULICH MOBEPXHOCTH Tejla 3a €MHUIYYy BpEMEHH B ONTHYECKOM JIMara3oHe JUIMH BOJIH

13. Kaxoe 13 NpuBEICHHBIX YTBEPKICHUH SBIIIETCS BEpPHBIM B Teopun bopa?

PaspemeHHbiMH OpOMTAMH IJIS1 SJIEKTPOHOB SIBIISIIOTCSl TaKWe, JJsI KOTOPBIX MOMEHT MMITYJIbCa 3JEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh ITPOM3BOJILHBIMH

Paanyc opOHUTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

[Ipu ABIXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOANUT HEMPEPHIBHON U3ITydYeHUE YHEPTHI

Pannyc opOUTBI SIEKTpOHA ¢ TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BBIpakaroT COOTHONICHHS HEONPEIeIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

COOTHOIIEHUS MEXAY H3MEPEHHBIMH TOYHBIMH 3HAYEHUSIMH KOOPAMHATHI i UMITYJIbC MUKPOYACTHIIBI

OTcyTCcTBHE OTpaHUUCHUH Il OZHOBPEMEHHOTO M3MEPEHUSI KOOPAMHATHI M MIMITYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynsipHbie CBOWCTBA BElECTBA

d) BonHOBbBIE CBOICTBa MUKPOYACTHUII

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

OIIK-1.3. Ilpumenser OOyuaromuiicst 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIBl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJIICHUI!, METOIUKY HPOBEICHUS M 0OpPabOTKU Pe3yibTaToB (pHU3HUECKOro
9KCIIEPHUMEHTAIEHOTO 9KCIIEPUMEHTA

HCCIIeIOBaHUs OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
pPe3yJIBTATHI

2.1.3. IlpumepsI TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUAILHOW TOUKH OMPEAesIeTcs: PopMyIIoi
v(t+ AAtz -v(t) 2) a- V(t+At)—v(t) 3) a= lim v(t+ AAtz +v(t)

1) a=lim
At At—0
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2. Kakas ¢opmyna BelpaxaeT paboTy NpH ABMKEHHU MATEPHAIBHONU TOYKH MO MPOU3BOJBHON TPACKTOPUHU U3 MOJOXKEHUs 1 B
roJioxxenue 2?
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3. MOMEHT HHEpIHH MPOM3BOJIBHOIO Tea OTHOCUTEIILHO HETIOABIKHON OCH BpAIllEHHUs ONpeaessieTcs: GopMynoit
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4, Yxaxure (pOpMyITy U MOMEHTA MHEPIIUU TOHKOTO OJHOPOIHOTO CTEPKHS Macchl m M JUIHMHBI | oTHOCHTENHEHO
HEMOJIBIYKHOM OCH BpalIeHUS, IPOXOIAIIEH Yepe3 CeperHy CTEPHKHSL.
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5. Vkaxwure popmyny anst KI1J] TeruioBoii MammaHb
1) n= Tl _T2 2) 7= AVIU/IC}’H 3) n= & 4) n= Ql _Qz 5) n= 7Ql
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6. Ykaxute popmyiy i pacnpeneneHus bonbimana.
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2.1.4. Tlpumepsl TeCTOBBIX 3aJaHMIl. 2 ceMecTp

1. Beibepute Gopmyily AJisi HANPSDKEHHOCTH BJIEKTPHUUECKOTO IMOJIsl, CO3aBa€MOr0 PaBHOMEPHO 3apsKEHHOH IIOCKOCTBIO B
BaKyyMe.
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2. 3akon buo - CaBapa — Jlamaca uMeeT BHIT
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3. Kakast u3 popMyI1 IpaBHIBHO OTPAKAET CBS3b MEKIY HANIPSHKEHHOCTHEO IIEKTPHIESCKOTO OIS M IIOTEHITHAIOM JIEKTPHYECKOTO
moJist?

- E
D) -, =[E-dF 2) p=EF 3) g0, =E-(i-7.) 4 p=divE 5 ¢=—
1

4, 3akoH AMr{epa B 0OILIEM BHJIE MIMEET BUJ
1) dF=1dixB 2)dF=11xdB 3) F=11xB 4) F=I11-B 5) F=11Bcosa




5. Kakoe w3 nepeunciieHHbIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHUH Makcseiia?
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M= | R , To opMyIa Ui 3aTyXaloIUX KOJEOaHWH B CHIIBI TOKAa B KOJICOATEIBHOM KOHTYpE
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6. Ecin o, =

MMeeT BUJ
1= Ioem[—z—itjcos(wot+a) 2) 1=1, em(—z—itjcos(whra) 3) I =1,cos(wt+a)

4) 1 =1,cos(wt+a) 5) 1 =1,cos(et)

7. Ilepuon 3aTyxarommx KojeOaHuA B KoJeOaTeTFHOM KOHTYpE paBeH
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8. VIHTEHCHBHOCTH TIpH HATOKEHHH JBYX KO2epeHmHubix BOTH paBHa (O || pasHocts da3; |, |, MHTEHCHBHOCTH BOIH B

ornensHocTH, I, = 1,):

Di=t,+1, 2)I=l+1,+2/11,c055 3) I={12+12421,1,cos5 4) I =17+12=21,1,c0s5 5) | =,[17+12

9. Ha nudpaxkunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInHbl BoJHbL. Kakoil n3 gopmyn cooTBETCTBYeT
MaKCHMYM II€pPBOTO Hopsaka?
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10. Ecau "min g " max- MpHUMAalbHAsS U MaKCUMallbHass HHTEHCUBHOCTh YaCTHYHO NOJIAPpU30BAHHOTO CBCTA, IPOITyCKAacMOr'o

AHAJIU3aTOPOM, TO CTCIICHb MMOJIAAPU3allUU CBETA OIPCALCIIACTCA 110 (I)opMyne
o — | lax— 1 |

P= Imax"_lmin P= max min P= max min P= min P= min

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

11. Tlpu nafeHny CBETOBOTO JIy4a, paCIpOCTPaHSIONIETOCS B TIEPBOM CpeJie Ha TPaHMIly pasjiesa MepBOil U BTOPOH cpebl C
MOKa3aTe MU NPEJIOMIICHUS LU N, , N, >N, YToJl IOJHOTO BHYTPEHHETO OTPAKEHUSI ¢ YAOBICTBOPSET YCIOBHIO
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2.2 TunoBsble 3aJaHus I OLIEHKH YMeHHMI B KauyecTBe 00pa30BaTe/IbHOIO pe3y/ibTaTa

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBINA pE3yNbTaT
WHJIMKAaTOpa JOCTHKEHHS
KOMIETEHINH

OIIK-1.2. IIpumensier ocHoBHBIE | OOyd4aromuiics ymeer:

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

pelIeHus IPeIMETHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3aga4. 1 cemecTp

1. MOTOUMKIUCT 3a MepBbie 5 MHUH mpoexan 3 KM, 3a mocienymomue 8 MuH — 9,6 kM U 3a mociennue 6 MuH — 5,4 KM.
OmnpenennuTs CKOPOCTH ABIKEHUS MOTOLIMKIIMCTA Ha KOKIOM M3 TPEX yJacTKOB ITyTH; CPEIHIOI0 CKOPOCTH 33 BCE BPEMS
JIBHIKCHUSL.

2. JlBa moeszia UIyT HAaBCTpEdy JAPYT APYTY CO CKOPOCTAMH Vi = 36 kM/4 M vz = 54 km/4. [Taccaxxup B mepBom moesze
3aMedaeT, YTO BTOPOH Moe31 NPOXOIUT MUMO HEro B TeueHue BpeMeHH t = 6 c¢. Kakosa qymHa BToporo noesna?

3. Touka ABMXKETCS TI0 OKPYKHOCTH paguycoM 20 cM ¢ MOCTOSHHBIM TaHTE€HIUAIBHBIM yCKopeHueM 5 m/c?. Uepes kakoe
BpeMsi 1ocjie Havyajia ABHKEHUs] HOPMaJIbHOE YCKOPEHHE TOUKU OyJIeT paBHO TaHTCHLIMAIbHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIEKHUT rpy3 Maccoi 26 kr. Koad¢unuent tpenus pasen 0,5.
Kakyro cuity Hago NMPUIIOKUTH K TPy3y BIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTh rpy3? UToOBI cTammre rpy3 ¢ 3Toi
IIOCKOCTHU?

[Moesn maccoii 500 T ABMKETCS paBHO3aMEJICHHO IIPH TOPMOKEHHUH, TIPH 3TOM €r'0 CKOPOCTh YMEHBIIIAaeTcs B TeueHue 1
MuH oT 40 10 28 km/4. HaliT cuity TOpMOXKEHUS.

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

Opynue, KEeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM matdopme, MPOU3BOAMUT BBICTPEN BAOJb IOJOTHA JKENE3HOM
noporu nof yriaom o = 30° k muHuK ropu3oHTa. ONpenenuTh CKOPOCTh Uz OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio Uy = 480 m/c. Macca miathopMBI ¢ OpyAHeM H CHapsaaMu my = 18 T, Macca cHapsga m1 = 60 KT.

[Tap maccoit m; = 3 Kr ABHXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJKUBACTCS C IOKOSIIUMCS IIapOM Maccoi mz = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanmuu mapoB? Yaap cYHTaTh aOCONIOTHO HEYNPYTHUM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOISIIEH YEPE3 ET0 CEPEMHY, COTTIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaroimmii MOMEHT M, IeHCTBYIOIHI Ha CTEpKeHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHHs, €CIIM MOMEHT UHEpIUHU cTepxHa J = 0,048 kr-M?,

Ha xparo miaropMsl B BUJIE JMCKa, BPAIIAKOIIEHCS 0 MHEPIUMM BOKPYT BEPTUKAIBLHON OCH C YacTOTOM N1 = 8 MuH 7,
cTouT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemien B HEeHTP I1aT(OPMBI, OHA CTajla BPAIIAThCs C YaCTOTOM Nnp =
10 mun L. Onpenenuts Maccy mp maTpopmMbl. MOMEHT HHEPIMH YEJIOBEKA PACCUMTHIBATE KaK ISl MATEPUATILHOM TOUYKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’*. B MOMeHT BpeMeHH, KOIjia TouKa
oOmanana nmoteHuansHoi sHeprueit 0,7 M/, Ha Hee AeliCTBOBajIa Bo3Bpalatomias cuia B 5 MmH. Haiiti 30T MOMEHT
BpPEMEHHU.

2.2.2 Ilpumepsl 3a1a4. 2 ceMecTp

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

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

pasorumch Ha yrox o. [lapuku morpyskaror B Macio. KakoBa mioTHOCTs P Maciia, €CIIM yTroJl pacXOoXICHNS HUTEH Ipu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmeHHbIM? IInoTHOCTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

Uetblpe JaMIibl, paccCuuTaHHble Ha Hampspkenue 3 B u cuty toka 0,3 A, HaJ0 NOAKIIOYUTH MapajuIebHO U MUTATh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro ConmpoTHBICHHUS Hal0 BKJIIOYUTH MOCIEI0BATENBHO JaMIIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IllyHT kKakoro COMpOTHUBICHHS HAIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIJIO M3MEPATH TOKHU CHII0i 10 6 A?

OnHopoHOEe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 NPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onpeenute cuily TOKa B IPOBOJHHKE, €CITH YTOJI MEXKy HalpaBICHUEM TOKAa M WHIYKIHEe MarHUTHOTO
noss paseH 45°.

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

MarHuTHBIH TOTOK, MPOHU3BIBAIONINH 3aMKHYTBHIH NPOBOJIOUHBIN KOHTYp C compoTuBieHneM 0,5 Om, paBHOMEPHO
yBenmumics ¢ 0,2 MB6 no 7 mMB6. Kakoit 3apsa mpomen 3a 3T0 BpeMs depe3 HOINEepeyHoe CEUeHHE MPOBOTHHKA MPHU
paBHOMEpPHOM M3MeHeHnH moToka. Cuna Toka, 31C — mOCTOSIHHEI.

Katymika ¢ sxenesHeIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-102 I'n. KakoBa 10/5kHa ObITH CUIIA TOKA,
4TOOBI MHYKIHS T0JIs B cepaeunuke 6buia 107 Ti, uncno BuTkoB pasHo 1000?

Paccrosame L ot mieneit 1o sxpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh pacCcTosSHUE MEXIY LIENAMHU, €CITH Ha OTpe3Ke
nmeoi 1 = 1 cm yknaasiaerces N = 10 TeMHBIX HHTEPDEPEHIMOHHEBIX M0JI0C. JlHa BOHEL A = 0,7 MKM.

Ha menky u3 rimnepusa Toumaoi 0,3 MKM nmagaeT 6emblit cBet. Kakum OymeT ka3aThCs [BET IUICHKH B OTPAXKEHHOM
CBeTe, €CIIU YIoJl majieHus Jrydeid 45°7?

Kakyto pa3HOCT JUITMH BOJH MOKET pa3pemnTh AU(PaKIOHHAS PelIeTKa IIHPHUHON 2 CM H MIEpHUOJIOM 5 MKM B 00JacTH
KpPacHBIX JTydeii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MopsiaKa’?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJIHOW mospu3anmun. Kosddumuent
npomyckanus cBeta paset 0,915. Haiftu cTeneHs mosipu3aiiui MpeJIoMICHHOTO JIy4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, 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 ¢ jiuuHoW BoiHbEI 0,405 MkM. POTOTOK mpekpamiaercs npu
3aJiepKUBAIONICH pa3HOCTH MOTeHIHANOB 1,2 B. Haliti paboTy BbIXO/a 3JICKTPOHOB M3 KaTOA.

OIIK-1.3. [Tpumensier | OOydaronuiics ymeer:

€CTCCTBCHHOHAYYHBIC METObI NMPUMEHATb METOABI TCOPETHYCCKOTO M DKCIEPHUMCHTAIBHOI'O HCCICAOBAHUA (bnmqecxnx
TEOPETUIECKOTO 1 | 0OBEKTOB, TPOIIECCOB U SIBIICHWH, MPOBOANUTH (DU3MUECKHE SKCIEPUMEHTHI IO 3aJaHHON
SKCIEPUMEHTAILHOTO METOAMKE U 00pabaThIBaTh X PE3yJIHTATHI




UCCIIeI0BaHUs 00BEKTOB,
MPOLIECCOB, SBICHUHA, MPOBOJUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3HUpYyeT
pe3yJIbTaTh

b)

c)
d)

€)

a)

2.2.3 TIpuMepsI TeCcTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen HMOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. I[Ipm 3ToM MOmynms cpemHero BeKTopa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 km/4

7,0 km/g

2. HeGonpmoe teno (MaTepuaiabHyl0 TOUKY) Opocunu moj yriaoM 30° K TOPH30HTY € HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JIOCTUTHET Bbiciel Touku? [punsts g=10 m/c?

01lc

02c

05c

lc

2¢c

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

20 06/c? . Ckombko 000pOTOB caenmaeT poTop uepes | cekyHIy mocie BKIIOUYCHUS TBUTATEIIS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoif 1 KT MOKET CKaTh IPYXKHHY KECTKOCTIO 2 -10° H/M Ha BenuuMHy, paBHYIO
0,1 cm

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexxka Maccoi 15 Kr ABHXKETCA IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIDKHEl ToUke cuia HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOJUT CHITy TSDKECTH. [Ipr 3TOM pasinyc KpUBH3HBI MOCTA PaBEH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, JeTsiias co CKOPOCThIO 2 M/C, MMONAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymaru mMaccoi 1,5 T.
Cpasy nocie CTOIKHOBEHHSI CKOPOCTh ABHKEHHUS JICTA C TPWINIIIEH K HEMY MyXOH COCTaBIsIeT

2 wm/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. Hebonpmoe Teno (MaTrepHalbHYIO TOUKY) Maccoi 2 Kr, HaXOJSIIYIOCS Ha HEKOTOPOH BBICOTE Ha/l IOBEPXHOCTHIO
3eMJIM U UMEIOIIYI0 MOTEHINAIbHYIO dHEpruio paBHyto 400 [k, OTIyCTHIH, TaK 4TO Yepe3 HEKOTOPOEe BPEMs OHO
ynano Ha 3eMiro. YeMy paBHa CKOPOCTb 3TOrO Telda B MOMEHT HajaeHus Ha 3emiito? ConpoTHBIEHHEM BO31yXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnnopoanblii auck paamyca 0,1 M, karsmmuiics 0e3 NPOCKaJb3BIBAHMS IO T'OPU30HTAJIBHOM IOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0oTIa1ast Ha HAKJIOHHBIA Y4acTOK, IOJJHUMAETCs Ha BBICOTY

25M

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJI UACAJILHOT'O Ira3a, €CJIK BCA SHEPTHUA €T0 TCIUIOBOT'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10 B ABYX OAWHAKOBBIX 6ann0Hax HaxXoqUTCA KHCJIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T ITocne TOT'0, KaK a3 U3 nepBoro OaJlJIOHA MTOTHOCTBIO nepekadyain BO BTOpOﬁ OaJlJIOH U IIOCJIE
9TOTO 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 TIpuMepsI TeCTOBBIX 3aJaHUIA. 2 ceMecTp

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

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

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OJHOPOIHOM MAarHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIUuKyYISIPHO
JMHUAM HHAYKIUU. Pa3HOCTH MOTEHIMAIOB MeX Ay KOHIaMu mpoBoja u = 0,6 B. MHaykuus B MarHUTHOTO MOJIs paBHA
a) 0,12 Tx

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

Pe3onancHas yactoTa BeIHY ) aroniei rapmonndeckoit 3/1C B koe6aTeIbHOM KOHTYpE, TIPH KOTOPOH aMIUTUTY/Ja CHUJIBI TOKa
MaKCHMAaJbHA, PABHA Wye; = 200 ¢!, Uemy paBHa MHIYKTMBHOCTh KATYIIKH B KOJeOaTeqbHOM KOHTYpPE, €CITH €MKOCTh
KOHJICHCATOPa PABHA C — 5 nixedd 7

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

IToTOK BEKTOpA IMEKTPUUECKON HHAYKINH (IJTEKTPUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyr0 MOBEPXHOCTh, OXBATHIBAIOIILYIO
TOUCUHBIC 3aPABI () = 2 uKu, g, = 3 K, 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 YMEHBIIMIACH B 2 pa3a. Kak W3MeHHUIaCh €ro 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
(hotona, BeI3BIBatomiero gporospexrt. OTBEeT HaTh B 3B.

a) 1,27sB

b) 3,113B




c)
d)

€)

®dotoH pacceszicss non yriaom O = 60° Ha TepBOHAYAILHO TMOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, ecT [UIHHA BOJHBI paccessHHOTO (JOTOHA OKa3ajach PaBHOM KOMITOHOBCKOI uinHe BOHBEL. 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 /Il OLIeHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOI0 pe3yibTaTa

WHIUKATOpa JOCTUKEHHUS

Kon 1 HaumeHoBaHue O0pazoBatesbHbIA pe3yIbTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocHoBHble | OOy4aronMics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATHH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK Uil PEIIeHHs TMPEIMETHO- | (HM3UKH AJsl PEelIeHHs peIMEeTHO-IPO(UIBHBIX 32124

poIIBHBIX 33124

2.3.1 llpumepsi 3agannii. 1 cemectp

[Tpn n3mepeHnu IIUHBI Teda OBIJIO MPOBEICHO OJHO M3MEPEHHE C MOMOIIbI0 MUJUTUMETPOBOM YIEHHUECKOH JTMHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe AIuHbI |= 22,3 cM. UeMy paBHa HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEICHO OJJHO U3MEPEHHE C TOMOLIBIO ITaHICHIUPKYJIS, IKajla HOHUYCa KOTOPOTro
umeer 10 memenmit. [lpm sTom ObUTH TONMydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMy paBHa WHCTpyMCHTAaJbHAs

MOTPEIIHOCTh U3MEpEHUs?

. R . .
Paguychel AByX IUIaHET OJMHAKOBOH TUIOTHOCTH OTHOCSTCS Kak R—l = 3 . Haiitu oTHOIICHHE YCKOPEHUH CBOOOIHOTO
2

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

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

IMon neiictBuem mMomenta cuibl 100 H'M, MaxoBUK, NpEACTaBISIONIMI COOOH OMHOPOIHBIH AucKk maccoi 20 Kr u
pamuycom 1 M, mpruOOpeTaeT yrioBoe YCKOPEHHE paBHOS .

B nByX oinHaKOBBIX OaJIOHAX HAXOAWTCS KUCIOPOJ MOJ AaBiIcHHEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX IIPH IOCTOSHHOW Temrepatype 1, a 3aTeM TeMIepaTypy MeUICHHO
YMEHBIIWIN B 2 pa3a, oOliee JaBjcHre B OaIOHAX CTajO PaBHBIM .

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

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

[py>KHHHBIA ¢ Maccoi M U KECTKOCTHIO MPYKUHBI K coBepriraeT konebanus ¢ nmepuogom T . Uemy Oyer paBeH NepHo.
Kose0aHul, eclTu Maccy YMEHBIIUTH B 4 paza?

2.3.2 Tlpumepsl 3aaHMii. 2 ceMecTp

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

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

1

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

Barapes 3amkHyTa Ha peoctaT. [Ipu yBennueHun cCONpoTUBIEHUS peocTaTa B 4 pa3a HaNpsKEHUE HA HEM yBEIIMUHUBAETCS
¢ 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 TCOPETHUUYCCKOTO U IKCIICPUMEHTAJIBHOTO HCCICIAOBAHUA
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 OyzeT neproj 3Toro MassTHHKA, €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 m3MmeHuTCs paccrosiHME MeXIy HHTep(EpeHLMOHHBIMHM MojocaMi B ombiTe FOHra, ecim paccTosHHE MEXAy
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
qudpakuuy cBeta Ha AUQPPAKIHOHHOW pelleTKe MpH HeOONbINMX yrinax AU(PaKLUH, €Cd Mepuoj] IUQpaKIrOHHON
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, €CII MaKCHUMalbHasi CKOPOCTh JJEKTPOHOB Ipu (otodddexre Bo3pocna B 3 paza?
PaboToii BBIX0Ja 3JIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJ15 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEXKYTOYHOI aTTecTaluu
1 cemectp

1. Cucrema otcuera. [IpoiineHHslii myTh U HepeMenieHne. Pamiyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBS3b

MCKIAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TaHFeHHI/IaJ'ILHoe 1 HOpMAJIbHOC YCKOPCHUA 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
mexanuke. [IpeoOdpazosanus JlopeHna 1t KOOPAWHAT M BPEMEHH U MX 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. DIEKTPOABIKYIIAs CHJIa U HanpspkeHHe. 3akoH OMa 1J1s1 HEOAHOPOIHOTO y4acTKa 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 MHAYKLUMH. Teopema ['aycca 1uig BEKTOpa MAarHUTHOM MHAYKLIUU.

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.

BeIHYyXIeHHBIE 3JI€KTpUUECKUE KoJieOaHHs B KOJleOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

IlepemMeHHBIH 3J1€KTpUYECKU TOK. MOIHOCTE, BbIAEIsAEMAas B LIEIIU IIEPEMEHHOr0 ToKa. JlelcTByoIue 3Ha4eHNs 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 ypasuernue llpeaunarepa. Ypasraenue [lpenunarepa st cTallmOHAPHBIX COCTOSHUH.

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
70

. 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 (popMupoBaHus OLIeHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a1aHUH

- 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 ITOJTHOCTHIO 0€3 OIIMOOK 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, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCIL08USL 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.



