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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).

72

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

OIEHOYHBIE MATEPHUAJBI AJS MPOMEXYTOUYHOH
ATTECTANOUU

10 AUCUUIIJIUHE (MOJIYJIIO)

«PDPuzukKa»

HaHpaBJ'ICHI/IC IDTOATOTOBKH / CIICUAJIbHOCTH

23.05.05 CucreMbl o0ecnnedyeHUs ABUKCHUSA MO0Ee3/10B

(K00 u HaumeHoBaHue)

CcHenraIn3aIus

TeJIeKOMMVHI/IKaIII/IOHHLle CHUCTEMbBI 1 CE€TH KCJIC3HOA0POKHOI'O TPAHCIIOPTA

(naumenosanue)




OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTCCTAllU — OLHCHUBAHUC MPOMCKYTOUYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

®opMBbI TPOMEXKYTOUHOU aTTeCTALMU: 3auem (I cemecmp — ouHoe 0byyenue, 1 Kypc —3aounoe obyueHue),

aK3amen (2 cemecmp- ounoe obyuenue, 1 Kypc — 3a0unoe obyuerue)..

[Tepeuens KoMIETeHIINA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOIL MHAWKATOPa NJOCTUKCHUA KOMIICTCHIIUN

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

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

peLIeHus IPEAMETHO-IPO(PUITBHBIX 3a/1a9

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

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

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

OLEeHOYHbBIE
MaTepHabl
(cemectp 1,2; kypc 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peneHns MpeaMeTHO-TIPOGIIBHBIX 3a1a4

OOyuarommiics 3HaeT:

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

Tectsr m. 2.1.1, 1.
2.1.2

OO0yyaromuiics ymeerT:
UCII0JIb30BaTh OCHOBHBIC MOHSTUS U 3aKOHBI (DU3UKHU JIJIS
peIIeHHsI TPEIMETHO-MTPOGUIBHBIX 33124

Bagaum nm. 2.2.1, m.
2.2.2

OO0yyaromuiics BrajeeT:

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

Baganus n. 2.3.1, m.
2.3.2

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

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

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

SIBICHUI, METOMUKY TpOBeIACHUss ©  00paboTku

pe3yibTaToB (DU3UUECKOTO IKCIIEPUMEHTA

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

O0OBEKTOB,  TPOLECCOB M  SIBJICHUH, IPOBOAUTH

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

OO0yyvaromuiics BIajeeT:

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

Baganus n. 2.3.3, 1.
2.34

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

1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUCCKUX BOMPOCOB M MPAKTUYECKUX 3aIaHHIA;
2) BinoaHeHue 3aaanuii B DMMOC YHuBepcurera.

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

1) cobecenoBanue;

2) Boinonnenue 3aganuit B OMMOC YHuBepcurera.



2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KaUecTBe 06pa30BaTeJ’le0F0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSTHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3MKH U MX POJIb B PELICHHI
HayK U penieHus HPEeIMETHO- | MpeIMeTHO-TPOQHIBHBIX 33124

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBISIIOLIAs BEKTOPA YCKOPEHHSI, HANIPABJICHHAS 110 KACATENbHON K TPACKTOPUH MaTEePUAlIbHOM TOUKH

b) npousBeneHue BekTOpa YCKOPEHHS Ha KOCHHYC yIiia MEX/Y BEKTOPOM YCKOPEHHS  CKOPOCTHIO

C) mpoM3BeJEHUE MOIYJISA BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHAIbHOU TOUKH

d) cocraBsroIas BEKTOpA YCKOPEHHs, HAMPABJIECHHAs BJIOJb MPSIMOH, MEPIEHAUKYIAPHON KacaTelbHOW K TPaeKTOPUHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yrom, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKEHHBIN Ha €TUHAYHBINA BEKTOP, HAMIPABICHHBIH B CTOPOHY [BIKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pamuyc-BEeKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJIOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHuUE SIBISACTCS MPABUIBHOM U HanOOJIee TOYHOM HOPMYyTUPOBKOM BTOPOro 3akoHa HproroHa

a) JIro0oe Teao MOKOMTCS WIIH JBHXKETCS MPSAMOJIMHENHO, ECJIM HA HETO HE JAEHCTBYIOT HUKAKHME CHJIBI WM JAEHCTBUE BCEX
CHJI CKOMITEHCHPOBAHO

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepumanbHO cucTeMe OTCYeTa MPOM3BEICHHUE MACChl Tea HA YCKOPEHUE €ro MOCTYMATeIbHOTO JBUKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MacCCy TeJa

e) B mo0oii cucteme oTcueTa cyMMa BeeX CHII JICUCTBYIONIMX HA TEJO, PABHA MMPOM3BEJICHUIO €r0 MACCHI HA €r0 YyCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKeHHast B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cua, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHHUIAX MAacChl, KOTOPYIO U3MEPSIOT B MPOLIECCE B3BEIIMBAHUS TeJla Ha
Becax

€) cuia, C KOTOPOM Teo BCIEACTBHE NMPHUTHKEHHS K 3eMile JEeHCTBYET HA OIOPY WM TIOABEC, YAEPKUBAIOLIYIO TEJIO OT
CBOOOIHOIO MMAaAEHUS

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOYKU HA €€ BEKTOP UMITYJIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TpOM3BeACHHE MAcChl MAaTEPHATIBHOM TOUKM HAa KBAJPAT €€ PACCTOSHUS IO 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 THUIOBHIE BONPOCH M 3aganus. OLEHOYHBIE CPEACTBA, INPEIHA3HAYEHHBIE Ul IIPOBEIEHHS ATTECTALHMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyaJlW3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHUWs, KyJIbTYPBHI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

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 KoJleOaHUH

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

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

OECKOHEYHO Majloe H3MEHEHUE KOTOPOil B 00paTHMBIX IPOILeCcaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOro 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 KOTOPOH B JIFOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJMYECTBA TEIUIa, IEPEAaHHOr0 CUCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

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

2.1.2 TIpuMepsI TECTOBBIX 3aJaHUI. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

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

Pabora mo mepeMerieHuo eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTHUS TPOU3BOIBHOTO 3apsia, TOMEIIEHHOTO B TAaHHYIO TOYKY IPOCTPAHCTBA

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

2. KoHzaeHcaTopoM Ha3bIBACTCS

JBE IUIOCKHX IUIACTHHBI, pPAa3JeJICHHBIX CJIOEM JAMAJICKTPHKA C OTJIMYHOH OT €IUHHUIBI TU3JIEKTPUIECKON
MPOHUIIAEMOCTHIO

mr000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIUBATH SJIEKTPUIESCKUE 3aPsIbl

JIBa U30JIMPOBAHHEIX APYT OT APYyra KOHUEHTPUYECKUX LMIMHApPA

CHCTEMA, COCTOAIAS U3 ABYX U30JMPOBAHHEIX IPYT OT Apyra IPOBOJHUKOB

Jr000¥ POBOJHUK, €CIIM OH 00J1a/1aeT ANEKTPUUECKONH 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 HANPSKEHHOCTH MIEKTPUIECKOTO IO Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO TIOBEPXHOCTh paBHA HYIIIO
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 y3J1€ IIeITH paBHa HYJIIO

Anrebpandeckas cymma D/IC B KaxXJ10M KOHTYpe paBHa HYJIIO

Anrebpanueckas cymma OJIC B KaXIOM KOHType paBHa anreOpandyeckoil cyMMe NpOM3BEAEHHMH CHIIBI TOKAa Ha
COIIPOTHBIIEHHE BCEX yYaCTKOB KOHTYypa

AnreOpandeckasi cyMMa I1aIeHHH HaINpsHKEHUH Ha BCEX yYacTKOB KOHTYpa paBHa HYJIIO

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 BEIMIMNHA, MOIYJIb KOTOPOH PaBEH OTHOIIECHHIO MHHMMAIGHOTO MEXaHMYECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHAas (U3UIECKasi BEIIMYNHA, MOAYJIb KOTOPOH PaBEH OTHOIICHNIO MUHUMAIBHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJECHUIO CHJIBl TOKA B paMKe Ha ee
HepUMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JCUCTBYIOIICH Ha € AMHUYHBIN TIOJIOXKUTEIBHBIHN 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 IHEPHOLY IIEPEMEHHOTO TOKA, MPOM3BEAET
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, YHEPTHS KOTOPOH NMEPEXOIUT B TEILIO, BBIACIICMOE B IIEIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTB B MPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIHA B IaHHBII MOMEHT BPEMEHH
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTs, NeprneHANKYIIpHAs HalpaBIECHUIO PAaCIPOCTPAHEHHSI 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 PacpOCTpaHIETCs M0 MPSMOI 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 00yCIIOBJICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS MPH €0 PacIpoOCTpaHCHUH
B Cpeax C PEe3KO BHIPaXKEHHBIMHU ONTUICCKHIMHU HEOHOPOTHOCTIMHI

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, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOpP, IMPU OTCYTCTBHUU TMIOTJIOHICHUA CBETa
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCA yTJIa MEXIY pa3pelleHHBIMI HAIPABICHUIMH MOJIIPU3aTOpa U aHATTHU3aTOpa

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

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAINIETO 4Yepe3 ONTHYECCKYIO0 CHCTEMY IOJIIpH3aTOp-aHAIH3aTop, BCeraa
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJAIONIETO Ha MOJIIPU3ATOP

HTEeHCUBHOCTh €CTECTBEHHOIO CBE€Ta, MPOMICAUICTO 4YEPE3 TMOJIAPU3ATOP, IMPHU OTCYTCTBHH TIIOTJIOHICHUA CBETa
BEIIECTBOM HE U3MEHSETCS

12. CnekrpaibHas u3jiydaTeibHas CIOCOOHOCTH TeJa 3TO

OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUILY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH 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. Kakoe u3 NpuBeICHHBIX YTBEPKACHUH SBISCTCS BEPHBIM B Teopuu bopa?

PaspemieHHpIME OpOUTAMU JJISI SJCKTPOHOB SIBJISTFOTCS TaKHe, A KOTOPHIX MOMEHT HUMIYJbCa JJIEKTPOHOB KpaTeH
[EIIOMY YUCITy BeITHYUH

DHeprust IEKTPOHA Ha OPOUTE U €€ PaTuyC MOTYT OBITh MPOU3BOIEHBIMU

Pamuyc opOUTHI 3JIEKTPOHA C TCUCHUEM BPEMEHU YBEIIMYHBACTCS

[Ipu IBMXXEHHUH SJEKTPOHOB [0 OPOUTE MPOUCXOAUT HEMPEPHIBHON U3TyUeHHE SHEPTUU

Paauyc opOHUTBI 3JIEKTPOHA C TEUESHHEM BPEMEHH YMEHBIIAETCS

14. Yro BBIpaKaIOT COOTHOIICHSI HEONPEIEIEHHOCTEH B KBAHTOBOW MeXaHHKe?

COOTHOLICHUSI MEXKAY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPAMUHATHI H UMITYJIbC MHUKPOYACTHIIBI

OTcyTCTBHE OrpaHUueHUH U1l OAHOBPEMEHHOTO M3MEPEHHsI KOOPIMHATHI U MMIYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOIICTBa MUKPOYACTHI]

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 U 0OpabOTKH pe3yiabTaToB (hU3HUEecKoro
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SIBICHUMN, IPOBOJAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUALHOW TOUKH OMPEAesIeTcs: PopMyIIoi

1) a- lim V(t+At)-v(t) 2) a- V(t+At)-v(t) 3) a= lim V(t+At)+v(t) 4) a= lim
At—0 At At At—0 At At—0 A

r(t+At)—r(t) 5 a= F
t m

2. Kakas ¢opmyna BeIpakaeT pabOTy MpH JABMKCHUUA MAaTEPHATBHON TOYKH IO MPOU3BOJIBHON TPACKTOPUU U3 MOJOXKEHUA 1 B
MoJioxxeHue 2?

2 2
DA =[F-0 2 A, —F.(r,-v) 3 A,=[F-0r 4) A, —F.5, 5 A, =Fs,cosa
1 1

3. MOMEHT HHEpIHH MPOM3BOJIBHOIO TeIa OTHOCUTEIILHO HETIOABIIKHON OCH BpAICHHS OTPEACIISICTCS (POPMYIIOit

N N
Da=Ymr, 2)I=mr® HJ=Mr 4 3-3,+ma® 5= mr’
i=1 i=1

4, Vkaxure GpopMyITy 11 MOMEHTA HHEPIIMH TOHKOTO OJHOPOJHOTO CTEPKHA Macchl m M AnuHBI | oTHOCHTembHO
HETOABMYKHON OCH BpAILEHHs], IPOXOIAIIEH Yepe3 CepeJUHy CTEPIKHS.

1 . 1 2 1 1 ., 2 .,
1) J="ml 2)J="ml J="ml* 4)J=—ml J=—ml
) 2 ) 3 3 4 ) 12 ) 5

5. Vkaxwure ¢popmyry mns KI1J] TeruioBoi MamaHb

1) n= -I-l;i-rz 2) n= AAmﬂeaH 3) n= % 4) n= Ql(;QZ 5) n= Q ?lQ

6. Yxaxute popMyiy Ui pacnpenenenus bonbrmana.

E..tU
1) n=n, exp(—%j 2) n=n, e’@[—%] 3) n=n, exp(—g}l_/j 4) n=n, exp(—%j 5) n=n, exp(—ltj_l_j

2.1.4. IIpumepsl TeCTOBBIX 3aJaHHIi. 2 ceMecTp

1. BriGepute GopMyny Al HaNpsDKEHHOCTH JICKTPUUECKOTO IMOJIsI, CO34aBaeMOT0 PAaBHOMEPHO 3apsDKEHHOM IUIOCKOCTBIO B
BaKyyMe.

DE-2 2E--S_ 3HEe-_0 4)E=4qs 5) E=Z

g 2¢,d? 4, r? 2¢

0 0 7280 0

2. 3akoH buo - CaBapa — Jlamnaca uMmeet BHI

X
-l

) B=F A0V 5y gt 1Txdl gy gt QVXT gy yg_ s 1dIXT 5 g
r

A r Az r 4 r Ar

N
3
-

3. Kakast u3 opMyI1 MPaBHIBHO OTPAKACT CBS3b MEIKAY HANIPSHKEHHOCTHEO JICKTPUIESCKOTO OIS U TOTEHITHATIOM JIEKTPHYECKOTO
moJjs?

(E E
D) ¢,—¢,=[E-dF 2) p=EF 3) -0, =E-(E-F,) 4) p=divE 5) v="
1

4, 3akoH Awmriepa B 00111eM BUIE UMEET BUJL
1) dF=1dixB 2)dF=IIxdB 3) F=11xB 4)F=11-B 5 F=11Bcosa




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

1) {D-ds=q 2)fH-ds=0 3)§E-dl =0 4)H=#E—5 5 ®=[E-ds

0

2
6. Ecmn o, = % U= ]%_ 4RL2 , TO (opMyna Al 3aTyXaroUUX KOJIeOaHUH B CIIIBI TOKAa B KOJIEOATEIBHOM KOHTYpE
UMeEeT BUJ
1= Ioexp[—ztjcos(a)ot+a) 2) 1 = Ioexp[—ztjcos(wna) 3) I =1,codw,t+ )

4) 1 =1, codwt+a) 5) 1=1,co8wt)
7. Ilepnon 3aTyxaromux KojeOaHui B KoJieOaTeTbHOM KOHTYPE PaBeH
1 1 1 1
1 R 1 RV 1 R*)? 1 R*)\2 1 RrR2)"
1) T=272| —+—| 2) T=27———| ) T=27| —+—| 4T =21 ——— 5 T=24 —+
) ”[Lc 4L2J ) ”[Lc 4sz ) ”[Lc 4L2J ) ”[Lc 4sz )T 2’{Lc+4u]

8. VIHTEHCUBHOCTh TIPH HAJIOKEHHUHU JIBYX KO2E€PEeHMHbIX BOIH paBHA (5 ] pasHocTh a3; |, |, HMHTEHCHBHOCTH BOJH B

otmenbHOCTH, |, #1,):

D I=1,+1, 2)I=l+1,+211,0085 3) I=/I2+12+21,1,c0s5 4) I =12 +12-21,1,c085 5) | =,[17+12

9. Ha nudpakunoHHy0 pemietky ¢ nepuogoM d magaer CBET ONMpeneleHHOM AInHbl BoJaHbL. Kakoil u3 Gopmyn coOTBETCTBYET
MaKCHUMYM IIEPBOTO TOPsIKa?

. A
1)sm(p=a 2)sin¢)=% 3)sin¢=% 4)sin¢)=% 5)s:ing0=2d—}L

| i |
10. Ecniu " min g " max- MpHAMAaNIbHAS U MAKCUMaJIbHass HHTGHCUBHOCTh YaCTUYHO MOJIIPU30BAHHOI'O CBETA, MPOIMTYCKAEMOT0
aHaIM3aTOPOM, TO CTENEHb MOJISIPU3AIMH CBETA ONpeessieTcs o hopmMyie
I | Lo — | I

P= Imax_{—lmin — max _ "min p — _max min — min P = min

1) Imax_lmin 2) Imax+|min 3) Imax 4) Imax_{—lmin 5) Imax

11. [pu maeHUH CBETOBOTO JyYa, PaCHPOCTPAHSIONIETOCS B TICPBO Cpelie Ha TPAHHUILy pa3Jiena IIepBO U BTOPOIT CpelIbl C
TMoKa3aTeJsIMHU IMPEJIOMIICHUA n11/1 n2 , nl > n2 YroJi mOoJIHOT'O BHYTPEHHETO OTPAKECHUA o YAOBJICTBOPACT YCIOBUIO
. n . n n n n
1) sina=—= 2)sina=-—2 3) tga=— 4) tga=—2% b5) cosa=—>
n2 nl n2 nl n2

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

ITpoBepsieMsblii 00pa30BaTENbHBINA PE3YNIbTAT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
WHIUKATOPa TOCTIKESHUS
KOMITETEHIIUH

OIIK-1.2. IIpumensier ocHoBHBIe | OOydaromuiics ymeer:

TOHSTHS U 3aKOHBI HCIIOJIb30BAaTh OCHOBHBIC TIOHSITHS M 3aKOHBI (PU3UKH JUISl PEIICHUS MTPEAMETHO-TIPOPHIBHBIX
€CTECTBEHHBIX HayK AJIs 3ajau

pelIeHus IPeIMETHO-
npoIbHBIX 33134

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoTouukincT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mocienyromme § MUH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh IBHKESHHUSI MOTOLMKIIMCTA HA KAXKIOM M3 TPEX YYaCTKOB IyTH; CPEIHIOI0 CKOPOCTh 33 BCE BpeMs
JIBHIKCHUSL.

2. lBa moes3na MIyT HABCTPEUy APYT APYTY CO CKOPOCTSIMH Vi = 36 KM/4 U V2 = 54 km/4. TTaccakxup B IIEPBOM II0E371€
3aMeyaet, YTO BTOPOH [0e3/] MPOXOUT MUMO HEro B TeueHue Bpemenu t = 6 ¢. Kakosa qiHa Broporo noesna?

3. Touka ABMXKETCA 110 OKPYKHOCTH pasiycoM 20 CM ¢ MOCTOSIHHBIM TaHTEHIHAIBHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsi 1ocjie Havyajla ABMKEHUs] HOPMaJIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTeHIUAIbHOMY?




10.

11.

10.

11.

12.

13.

14.

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

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

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

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

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

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

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

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

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

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

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

MPOHMIIAEMOCTh Macia € = 2,2.

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

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

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

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

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

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

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

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

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

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

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

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

€CTECTBEHHOHAy4YHbIE  METO/bl | IPHUMEHITh METOJAbl TEOPETUYECKOr0 M IKCIEPHUMEHTAILHOTO HCCICHOBaHMs (PU3NYECKUX
TEOPETHIECKOTO U | OOBEKTOB, MPOLIECCOB W SIBICHUMN, MPOBOAUTH (DU3UUECKHE DKCIIEPUMEHTHI MO 3aJaHHON
IKCIIEPUMEHTAILHOTO METOJIMKE U 00padaThiBaTh UX Pe3yJIbTaThl




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

a)
b)

c)
d)

€)

b)
c)

€)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

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

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

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

0,1c

0,2c

05¢c

lc

2¢

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

2000/ (;2 . CKOIBKO 000pOTOB cAeNaeT poTop depe3 1 CeKyHAY Imociie BKITFOUSHHS IBUTATEIA?
10
15
20
25
30

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

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexka Maccoil 15 Kr ABIKETCS IO BOTHYTOMY MOCTY cO cKopocThio 10 M/c. B HIDKHEH Touke crila HOpMalIbHOTO
JIaBJICHUS TEJISKKH HAa MOCT B/IBOE TIPEBOCXOUT CHITY TsDKeCTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBEeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 1, meTsmias co CKOPOCThIO 2 M/C, MOMaAaeT B MOABCIICHHbBIN KK JUCT Oymarn maccou 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKSHHMS JIMCTA C IPWIKIIIICH K HEMY MYXOH COCTaBIIsSeT

2 M/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. Hebonpmioe Teno (MaTrepHalbHYIO TOUKY) Maccoi 2 Kr, HaXOZSIIYIOCS Ha HEKOTOPOH BBICOTE HaJl IOBEPXHOCTHIO
3eMJIM U UMEIOIYI0 MOTEHINAIbHYIO dHEpruio0 paBHy0 400 [k, OTIyCTHIH, TaK 4TO 4epe3 HEKOTOPOe BPEMs OHO
ymajno Ha 3eMiro. YeMy paBHa CKOPOCTh 3TOTO Tela B MOMEHT mMmajaeHus Ha 3emutto? CONpOTHBIIEHHEM BO3ayXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

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

2,5m

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJT UA€AJIbHOI'O Ira3a, €CJIK BCA SHCPIHA €TI0 TCIIOBOI'O ABUKCHUS
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d 6

e) 7

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

TeMnepaTypoﬁ T ITocne TOT'0, KaK a3 U3 nepBoro 6am10Ha IMOJHOCTBIO INICPEKavain BO BTOpOﬁ OaJlJIOH U IIOCJIE
9TOTO MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHEe BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

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

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

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

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

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

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

[ToTok BeKTOpA 3MMEKTPUUECKON HHIYKINH (3JEKTPUIECKOTO CMEICHHUS ) Yepe3 ChepHIecKyro IOBEPXHOCTh, OXBATHIBAIOILYIO
TOYCUHbIE 3aPA/BL ( = 21K, g 5 = 3 uKu, gz =~ 2 uKn, paBen

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

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

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHnbumiaacs B 2 pasa

e) VYwmeHnpmmiach B 16 pa3

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

a) 1,27sB

b) 3,113B




c)
d)

€)

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

a)
b)
c)
d)
e)

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

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

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

WHIUKATOpa JOCTUKEHHUS

Kon u HaumeHoBaHue OO6pa3oBateiabHBIN pe3yabTaT

KOMIICTCHIIH

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

npoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

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

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAICHO OJJHO U3MEPEHHE C TOMOLIBIO ITaHICHIUPKYJIS, IIKajla HOHUYCa KOTOPOTO
umeer 10 memenmit. [lpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMy paBHa WHCTpyMCHTaJbHAs

MOTPEIIHOCTh U3MEepEHHs?

.o R ., .
Paguycel nByX IUTaHET OAMHAKOBON IIOTHOCTH OTHOCATCS Kak R—l = 3 . Haiitu oTHOUIEHNE yCKOpEHUI CBOOOIHOTO
2

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

N o1
nepuogamu T; = 1 cu T, = 2 c. HaliTu oTHOIIIEHWE ITMH X HUTEH 1_1
2

IMon neiictBuem mMomenta cuibl 100 H'M, MaxoBUK, NpEACTaBISIONIMI COOOH OMHOPOIHBIH AucKk maccoi 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX onnHaKOBBIX 0aJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBiIcHUEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX IIPH IOCTOSHHOW Temrepatype |, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOliee AaBjcHAE B OaJIOHAX CTajO PaBHBIM .

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

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

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

2.3.2 Tlpumepsl 3aJaHuii. 2 ceMecTp

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

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

1

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

Barapes 3amkHyTa Ha peoctar. [Ipn yBenMyeHn CONPOTUBIICHHS peocTaTta B 4 pa3a HalNpsDKEHNUE HAa HEM YBEIMYHMBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




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

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHMS 710 3apsiia 10 3aKoHy E = — —. YeMy paBHa pasHOCTb IOTCHIHATIOB ¢, — @ MEXKIY
M

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

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

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

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

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

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

9. B omsrte FOHra paccrosiane Mexay mensiMA 1 MM, paccTOSHIE OT HCTOYHHUKOB JI0 3KpaHa 3 M, ITUPHHA IT0JI0C HA SKPaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TUPPAKIHOHHON peméTKH, eciu Ha 1 MM e€ muHbL conepxutcs 200 mTpuxoB?

11. Temneparypa aOCOIIOTHO YEPHOTO Tella yMEHbIIWIAch B 2 pa3a. Kak n3MeHuIach ero sHepreTuyeckas CBETHMOCTh?

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

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOAbI HaBbIKaMU NPHUMCHEHHUA METOAOB TCOPETHUUYCCKOTO U IKCIICPUMEHTAJIBHOTO HCCICIAOBAHUA
TEOPETUIECKOTO U | ¢usnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HAaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThl

HCCIIeTIOBAHUS 00BEKTOB,

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

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

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

2. Tlpu m3amepeHunu nuaMeTpa mapuka 0o mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH Oy4YeHbl 3 3HaUSHUs JUIMHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0mM. Uemy npuONHU3HTENEHO PaBHA CPEAHSIST KBapaTHIHAS OIINOKA N3MEPEHUI?

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

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

5. Ilepuox maremaTHuecKoro MasTHHUKa Ha MOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyzeT neproj 3Toro MassTHHKA, €ClI
€ro MOMECTHUTH B JIU(T, KOTOPBI IBMKETCSI BHU3 € ycKopeHueMm 0,84 g?

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

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

8. I'pysuk maccel m = 1 kr coBepiiaer cOOCTBEHHBIE 3aTyXalollue KoyieOaHWs Ha INMpPYKUHKE KECTKOCTH k = 2 %[ o

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

JACKPECMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 2 ceMecTp




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

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

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

3. ManeHpKkuil MIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPsHKEHHOCTHIO, paBHOI mo mMoaymo E. Illapuk NOMOMHUTENBHO 3apsiAWiIM U €ro 3apsj CTal paBeH 2q. Yemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO TIOJIS 3TOTO IIapHKa B TOYKE HA PACCTOSHUM 27 0T HET0?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHblne ee pamamyca R. Karymka comepkut N BHUTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, MPH 3TOM MarHWTHas WHAYKIUS B IICHTPE TaKkoW KaTymku paBHa B,. Uemy Oyzner paBHa
MarHuTHas UHAYKLUS B [IEHTPE KAaTyIIKH, €CJIM YBEJIUYUTh KOJIMYECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEeKaroIuil B
Hel yMEHBIINTSH B 2 paza?

5. 3apspkeHHas 9acTHIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpbIi MOMEHT
BPEMEHH HMHAYKIHMIO MarHWTHOTO IO YMEHBIIMIN B 3 pa3za. KakoB cranm pammyc OKpy:KHOCTH, IO KOTOpPOHW craia
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYK/ICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a IIepron?

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

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHHTCs paccrosiHME MEXIy HHTep(EpEeHLMOHHBIMHU MojocaMHl B onbiTe FOHra, eciim paccTOsHHE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra minna Bosael u3Menunach ¢ 600 um Ha 400 aM. Kak n3MeHMIach IIUPUHA MOJIOC HA IKpaHe?

10. Tlepwon audpaxunonHoN pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHHE MEXIy TIIABHBIMH MaKCHMyMaMHd TIPH
qudpakuuy cBeta Ha AU(PPAKIHOHHOW pelleTKe MpH HeOONbINMX yriax AUGPaKLUH, €Cd Mepuoj IudpaKkInOHHON
perieTky OyaeT paBeH 2d, a MOJ0XeHHE MKy PELICTKON U 9KPAaHOM He U3MEHHTCS?

11. Kak u3MeHWJIach TeMIlepaTypa YepPHOIO Tella, €CJIH JJIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY €rO CIICKTPaJIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa 4acTOTa CBETa, €CIIM MaKCHMaJIbHAs CKOPOCTb JJEKTPOHOB MpH (otodddexre Bo3pocna B 3 pasa?
PaboToii BEIX0Ja DJIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJI5 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallNU
1 cemectp

1. Cucrema otcuera. [IpoiinenHslii myTh U nepeMerneHue. Paanyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS M CBSI3b

MEKIAY HUMHU. Cpe)msm CKOPOCTb U CPpEAHEEC YCKOPCHUC. TanrennuanbHOE U HOPMAJIbHOC YCKOPEHHSA U UX CBA3b CO CKOPOCTBIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, yriioBoil CKOPOCTH M YIJIOBOTO ycKopeHus. CBsi3b MEXKILy

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 MEXAHHUKE: CHJIBI BCEMHPHOI'O TATOTCHHA, CHJIIBI TPEHUA CKOJBXCHUSA, CUJIbI COIIPOTUBJICHUA, YIIPYTUE

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

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

. ypaBHGHI/IG JABUXKCHUS TCJIa HepCMeHHOﬁ MaccChlI.

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

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

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUS U COXPAHEHHS TOJTHON MEXaHMYECKOH SHEPTHUH CHCTEMBI.
11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOW CHCTeMbl. MOMEHT CWJIbl. MOMEHT

HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTECIIBHO OCH.

12. 3akoH U3MEHEHHS U COXPAHEHHSI MOMEHTA UMITYJIbCa MEXaHUYECKOIl CHCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX 4YacTHIl. AOCOJIIOTHO yHpyroe W abCOJIOTHO HEYNPyroe CTOoJKHOBeHHE. CKOPOCTH

YJacCTHII 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 TOHKOT'O CTEP>KHS OTHOCHTEIILHO OCH, TIEPIEHIUKYIIIPHOH CTEPIKHIO.

17. MOMEHT MHEepIH OJJTHOPOIHOI'O IMCKA, OTHOCUTENILHO OCH, NEPIEHANKYIISPHOM IJIOCKOCTH JUCKA U IIPOXOJILEH yepe3
€ro LIEHTP.

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

19. Kunernueckas 3HEprys BpallaTeIbHOTO ABMKEHHS TBEPIOTO TeENa.

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

21. llpuamun otHocuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
MmexaHuke. [IpeobpazoBanns JlopeHa 11t KOOPANHAT U BPEMEHH U MX CIEACTBUSL.

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

23. ledopmanusi mpomosbHOTO pacTsDKeHust (CkaTusi) TBepiaoro Ttena. Hanpspkenwe. OTHOCHTENbHOE —YAJIMHEHHE.
Koa¢ppunuent ynpyrocru. Moayns FOnra. 3akon I'yka mist pactsbkenus (cxarust). Jleopmanust caBura TBeporo Tena.

24. OnpeneneHue KoseOaHMH B MEXaHWYECKOM cucreMme. [ apMoHMYeckue KojieOaHUs. YpaBHEHHE TIapMOHHYECKHX
KosieOaHMi U ero pemeHue. ['eoMeTpuueckas HHTEPIPETALUS TAPMOHNYECKIX KOJIEeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUYECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarONINX TAPMOHNYECKHUX KOJIeOaHMUil 1 €ero penieHue. Y cJIOBHE CYIECTBOBAHIS 3aTyXalOINX KOJIeOaHUH.
XapaKTepUCTHKH 3aTyXaloINX KOJeOaHWi: 9acToTa, rnepruoj, Ko3h(GUINeHT 3aTyXaHus, JoTapu(pMUUECKIH AEKPEMEHT 3aTyXaHHs,
IIOOPOTHOCTE.

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

30. sIBnenue pe3oHaHca. Pe3oHaHcHas yacTora.

31. BonHosele amwxenust. [Tnockas cuHyconaibpHas BojiHa. berymue u crosune BonHbl. YacroTa, JUIMHA BOJHBI, BOJHOBOH
BEKTOD, (pa3oBast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHHE IIapaMeTphl, COCTOSHUE, PABHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSIHMSA, MIPOIIECC, PABHOBECHBIE U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMHKN. [IoHATHE SMIMPUIECKON TEMIIEPATyPBHI.

34. OCHOBHBIE NOJIOKCHNSI KHHETHIECKOW TEOPUH MI€alIbHOTO Ta3a. Y paBHEHHE KHHETHIECKON TEOPHH Ta30B I AaBICHUS.

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOOIBI.

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

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMoAWHaMuueckoil cucrembl. [lepoe Hauano TtepmoauHamuku. Popmyna s paboThl
ueasbHOro rasa. ['paguyeckoe npencrasieHe padboThl rasa.

39. TennoeMKOCTh TePMOAMHAMUYECKON CHCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUeCcKOM IIpoIeccax U CBSI3b MEXAY HUMU. BHYTpeHHA SHEPrus HIealbHOIo rasa.

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

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

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

43. Bropoe Ha4ajI0 TepMOJMHAMUKHU B PA3JIMYHBIX (POPMYIHPOBKAX.

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 Kapno. 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 "aycca /11 BJIEKTPOCTATHYECKOTO MOJIS B BaKyyMe.

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

4. Ilupkynsamus BeKTOpa HAINPSDKEHHOCTH  AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wmupkymsauuu. [lorenman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. Onexrpudeckuit aumnosnb. [lome aumosns.

6. duanextpuku. [lonsipuzanus Tu3J1eKTpUKOB. Bekrop mossipuzannu. HanpspkeHHOCTB MO B AUDIIEKTPHKE.

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

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpoBOIHKUKH B 3JIEKTPOCTATHIECKOM II0JIC.

10. DnekTpuuecKkast eMKOCTh YEAMHEHHOTO MPOBOJHNKA. KoHaeHcaTophl. DIeKTPOeMKOCTh KOHAEHCATOPA.

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

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTh TOKA.

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

14. CropoHHHE CHIIBL. DIEKTPOABIKYIIAs CHJIa U HanpspkeHHe. 3akoH OMa 1J1s1 HEOAHOPOIHOTO y4acTKa LETH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.



16
17
18

. 3H€KTp0Hp0BOI[HOCTb MeTauioB. Hocurenu Toka B MeTajuax. He[lOCTaTO‘IHOCTL KJIaCCHUYECKOU BHGKTPOHHOﬁ TCOPUU.
. QHGKTpI/I‘{eCKI/Iﬁ TOK B BaKyyMe€. TepMO3J’I€KTp0HHa$I OMHUCCH.
. ypOBeHL CDepMI/I. DJeMEeHThI 30HHOU TCOPUU KPUCTAJIIIOB. 30HHas CTPYKTYpa 3HEPICTUYCCKOro CIICKTpa 3JICKTPOHOB

TBEpAOTO TCa.

19

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

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

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

LUPKYJIISIIA
28

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

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

IToTok BexkTOpa MarHUTHOM MHAYKIMU. TeopeMa ['aycca 11 BEKTOpa MArHUTHOM MHAYKLIHU.

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

PaboTa o nepemenieHH0 MPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMY B BEILECTBE.

HanpskeHHOCTP MarHMTHOrO mosis.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U IS BEKTOpA HAMPSDKEHHOCTH MarHUTHOTO MOJIS.

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

JmamaraeTku u napamarsetuku. @eppomMarHeTHky u ux cBoiictra. [Ipupona heppomaraerusma.

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

MHAayKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUU.

Toku npu pa3MBIKaHWU ¥ 3aMBIKaHHUU LeNK. B3aumHas naayknus. TeopeMa B3aUMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOaHHI B KOJIEOATEILHOM KOHTYPE U €r0 PeLIeHHe.

BeIHYXIeHHBIE 3JIeKTpUUECKUe KojieOaHus B KOeOaTeIbHOM KOHTYpe. SIBlieHHe pe3oHaHca.

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

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

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

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. HlentpupoBanHble onTHyecknue cucteMsl. JIna3sl. @opMyia ToHKOH IHH3EL [locTpoeHne n300pakeHu B IMH3aX.
. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHius cBera. Y CloBHe MAKCHMyMOB U MHUHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
49

. MnTepdepeHnus cBeTa B TOHKHX MUIEHKAX U IJIACTHHKAX.

. Konpia Herotona.

. Audpakiys cBeToBbIX BoH. Metoz 30H @penerns.

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

. Dudpaxiust O@payrrodepa Ha OAHO mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOMN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

. EcrecTBennsIii M mossipu3oBaHHBIH cBeT. [lonsipus3anust cBeTa HpH OTPAKEHWH W TIPEIOMIICHHM HA TPaHHUIE JABYX

JAUBJICKTPUKOB.

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

62

IMonspusanus cBeTa Npu NPOXOKAECHUH YEPE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credpana — bonsrmana, Buna, popmynsr Pemes-/Ixunca u [Tnanka).
Dotoaddext. 3akonsl hoTorhdekra u Ux 00bSICHEHNE C TOUKU 3PEHHs] KBAHTOBOM TEOPUH CBETA.

D¢ dext KoMnToHa 1 ero syieMeHTapHas TEOPHS.

Pa3ButHe npeacraBieHuit 0 CTpOEHUH aToMa. bopoBckas Teopus BOJOPOI0N0J00HOTO aToMa.
KopnyckynsipHo-BOJIHOBOH Ayanu3M cBOMCTB BeuiecTBa. BonHbl e bpoiins u ux cBoiicTaa.

CooTHormieHne HeonpeaeneHHocTel [ elizenOepra.

BonHoBast pyHKINS 1 ee CTATHCTHYECKUI CMBICI.

Oo61ee ypasuenue llpenunrepa. Ypasuenue lllpenunrepa st CTalMOHAPHBIX COCTOSTHHUM.

YacTHua B 0JHOMEPHON OTEHLIUAIBHON SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

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

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuunmocTs 0AMHAKOBBIX 9acTHIl B KBaHTOBOM MexaHuke. [Tpuniwm [Taymn. CTpykTypa sHEpreTHIecKiX ypoBHE B

MHOTOJJIEKTPOHHBIX aTOMax.

64
65
66
67

. Tumel cBsI3ell 3EKTPOHOB B aTOMAX.

. Monekyna Bogopona. dusnueckas Ipupoaa XMMUIECKOH CBsA3U. VIOHHAs 1 KOBaJIE€HTHAs CBS3H.

. DIeKTpOHHBIE, KoJieOaTeNbHbIE M BpallaTeIbHbIE COCTOSIHHAS MHOTOAaTOMHBIX MOJEKYIL. MOJEKyIIpHBIE CIIEKTPEI.

. DNIeMEHTBl KBAaHTOBOW TEOPHH H3IydeHHUs. BBIHYXICHHOE M CHOHTaHHOE H3JIydeHHe (oTOHOB. [lpmHIMI padoTh

KBAaHTOBOI'O IreHEpaTopa.

68
69
70

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

3. Metoauyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oleHNBaHUs

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun (popMupoBaHus OlIeHOK 110 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TECTOBBIX 3a1aHUM

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

- OLICHKA «XOPOIII0» BHICTABIISICTCS 00yUYaIOMIEMYCsl, €CITH KOJTMYECTBO MPABIIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

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

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

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTIMYHO/324TEHO» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIMOO0K U HEJI0UYETOB.

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

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 PadOTy, €ciu 00y4yaroUIUiicsl MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WM JOMYCTU HEe OoJiee ogHON Tpy0oii OmMOKH U IBYX HEAOYETOB, HE OoJjiee OHOM
rpy0oii M omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JBYX
HE0YETOB.

«HeynoBjieTBOpUTEJILHO/HE 3aYTE€HO» — CTAaBUTCA 3a PabOTy, €CIM YHCIO OMMOOK M HEJOYETOB
MIPEBBICUIIO HOPMY IS OLIEHKU «YIOBIETBOPUTEIHHOY» WU MPABUIBLHO BHITIOTHEHO MeHee 2/3 Bcei paboThl.

Buowvr owubox:

- 2pybvie owuUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKY, NOKa3bI8AIOWUe HENPABUILHOE NOHUMAHUE YCII08UsL NPEONOHCEHHO20 3A0AHUS.

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

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

Kputepun ¢popMupoBaHusi OLICHOK 10 324eTy (IK3aMEHY)

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

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

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

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