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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopMupoBaHHe y 00y4arOMKXCsl €CTCCTBCHHOHAYYHOI'O MHUPOBO33PEHHST; HAYYHOT'O MBIIIICHHST; IIEJIOCTHOTO
IIPEACTABIICHUS O (GI3UUECCKUX 3aKOHAX OKPY)KAIOIIETO0 MUPA B X €ANHCTBE U B3aNMOCBSI3H; HABBIKOB IIPUMCHEHHS
MOJNOXKEHUH (hyHIaMEHTAIBHOH (hH3UKHU [IPU PEIICHUHN KOHKPETHBIX MIPEAMETHO-IPOPUIBHBIX 331a4; TEOPETUUECKOIT 1
MIPAKTHUECKOM 0a3bl ISl yCHEITHOr0 OCBOCHUS UMH CIIELUATIbHBIX AUCLUIUIHH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE O00YyJaIOMIMMHUCS 3HAHWH 00 OCHOBHBIX (DM3MYECKHUX SBJICHUSIX M IPOIECCAaX, OCHOBHBIX (PH3MYECKUX
BEIMYMHAX U (PU3NIECKUX KOHCTAHTAX, OCHOBHBIX (DU3HMUYECKHIX 3aKOHAX U IPAHUIAX UX MIPUMEHUMOCTH,
(byHIaMEHTAIBHBIX (PM3NUECKUX IKCIIEPUMEHTAX U UX POJIM B Pa3BUTUH HAyKH, HA3HAUYCHUH M NIPUHLUIIAX JICHCTBUS
Ba)XHEHIINX (PU3HMUECKIX MTPHOOPOB;

1.5]|- npHOOpeTeHNE 00YYAIOMIMMUCS YMCHHH OOBSCHUTH OCHOBHBIC HAONIOIaeMble NPUPOAHBIC U TEXHOTCHHBIC
SIBTICHUS 1 3((eKTHl Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHON (DHU3HKH;

1.6 |- pruoOpeTeHne 00yJaroIMMUC] YMEHHH U HaBBIKOB HCIIONB30BAHMS METOIMKN (DM3MYCCKUX M3MEPEHHN W
00pabOTKH IKCIEPUMEHTAIBHBIX JAHHBIX, ICTIONB30BAHUS METO/IOB (PU3UIECKOTO MOACTHPOBAHIS JUIST PEIICHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHUYCCKHUX 33/a4;

1.7]— npuobpereHre 00yJaroIMMUCS HABBIKOB JKCILTyaTaIl[id OCHOBHBIX MPHOOPOB M 0OOPYAOBaHUS COBPEMCHHOI
¢duznueckoit maboparopun, 00pabOTKH U HHTEPIIPETUPOBAHUS PE3YNBTATOB SKCIIEPHUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

uk (pa3men) OIT: | F1.0.10

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peuiaTh NHXKCHCPHBIC 3a1a41 B HpO(bGCCI/IOHaJ'ILHOf/i JACATCIBbHOCTH C UCIIOJIB30OBAHUEM METOAOB €CTCCTBCHHBIX
HayK, MATEMAaTHYICCKOI'0 aHaJIM3a U MOJACITINPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CTCCTBCHHBIX HAYK IJI PECIICHUA HpeZ[MeTHO-HpO(i)I/IJ'IBHLIX 3a1a4y

OIIK-1.3 [IpuMeHsIeT ecTeCTBeHHOHAYIHBIC METO/IBI TEOPETHIECKOTO M AKCIIEPUMEHTAIBHOTO HCCIIEIOBAaHNS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJUT SKCIIEPUMEHTHI 10 33JAHHON METOIUKE M aHAJIU3UPYET PE3YNIbTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KIIAaCCHUECKOH M COBPEMEHHON (PM3MKH M UX POJb B PEIICHUH MPEIMETHO-ITPO(QUITEHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO H DKCIIEPUMEHTAIBHOTO HCCIIEOBAaHUS (PU3NIECKIX OOBEKTOB, IPOIIECCOB U SIBICHHI,
METOJHKY NIPOBEJCHUS U 00pabOTKH Pe3yIbTaTOB (PU3UIECKOTO SKCIICPUMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIEC TIOHATHS M 3aKOHBI (PU3MKA JUTA PEIISHHS IPEIMETHO-IPOGIIIHHEIX 3a/1ad;

3.2.2 | IpUMEHATH METOJIbI TEOPETHYECKOr0 ¥ HKCIIEPUMEHTAIIBHOTO HCCIEA0BAHNS (PU3MIECKUX OOBEKTOB, IIPOLIECCOB U
SIBJICHHH, TPOBOJUTE (PU3NIECKUE SKCIICPIMEHTHI 10 3aJaHHOH METOINKE U 00pabaThIBaTh HX PE3yIbTaThl

3.3 | Bnagern:

3.3.1 | HaBBIKAMU NPHMEHEHHUS] OCHOBHBIX ITOHATHH 1 3aKOHOB KIIACCUYECKOW M COBPEMEHHOM (DM3MKH TS PELIEHHs TPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPIMEHEHHUSI METOZIOB TEOPETHUYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIEAOBAHNS (PU3HIECKUX OOBEKTOB,
IIPOIIECCOB W SBJICHUH, HABBIKAMHE MPOBEACHHS (PU3UIESCKUX HKCICPHMEHTOB TI0 33TaHHOW METOANKE M 00pabOTKN UX

pe3yabTaToB
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
METO/bl MEXaHUKH. MoJeny MaTepuaabHOI TOYKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPJAMHATHOE ONUCAHUE IBUKECHUS
MaTepruaibHOH Touky. OCHOBHBIE KWHEMAaTHIECKHAE XapaKTePHCTHKU
MaTepUaJbHON TOUKU: pasinyc-BEKTOp, NEpEMELIEHUE, IPOMIEHHBIN TYTh,
Cpe/iHss U MTHOBEHHAs! CKOPOCTb, CPETHEE U MTHOBEHHOE YCKOPEHHE,
TaHIeHIMaIbHOE U HOPMAIIbHOE YCKOpeHUe. BpalarensHoe ABUXKEHNE
MaTepUallbHOI TOYKU. BEKTOpBI yriia HOBOpOTa, YIJIOBOM CKOPOCTU U YIIIOBOIO
yckopeHusi. CBsi3b MEXy YIJIOBBIMU U JIMHEHHBIMU BelTmunHaMHu. /JIex/

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 nuxkeHue. [lepsriii 3akoH Hetotona. [loHsiTHE HHEPTHOM
Macchl Tena. Bropoii 3akon HetoroHa u nonstue cunsl. Tperuil 3akoH HeroToHa.
Bugst cun. Cuinta TSHKECTH, CHIa BCeMUPHOTO TSTOTEHUSI, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepimaipHble cucTeMbl oTcueTa. L[eHTpoOe)KHbIe CHIIBI MHEPLIUHU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKUA IMOCTYNATEIIbHOIO ABMKCHUA TEJIA /Hp/

1.6

W3yueHue 3aKOHOB TTOCTYMATEIBHOTO BHXKEHHS C TIOMOII[BIO MAIIHHBI
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 €TI0 JBHKEHHUS.
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 JBMKEHUSI TBEPOTO TEJIa BOKPYT
HEIOJBUXHOM ocu. MOMEHT uHepLuu. Bpluucienne MOMEHTOB MHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckasi SHEPTHsl BPAIIaTeIbHOTO JBIXKCHUS TBEPIOTO Telia.
/JIex/

JluHaMuKa BpalaTeabHOro ABMKEHUs TBepaoro tena /IIp/

I/I3yquHe JAVMHAMHUKHU BpallaTCIbHOIO ABMKCHHUA C ITIOMOIIBIO MasTHUKA
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 croKeHHs ABYyX TApPMOHIUYECKHIX KonebaHui. [Ipumepst
KoJe0aTeIbHBIX CHCTEM: MIPY>KUHHBIA, MaTeMaTHYeCKuil 1 GU3NIECKUi
MasTHUKU. YpaBHEHHE 3aTyXaloIUX KoJleOaHuil U ero peieHue.
XapaKTepUCTHKHN 3aTyXaloINX KoJdeOaHui. YpaBHEHNE BRIHYKICHHBIX
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
MasTHuKa. /J1a6/

OmnpeneneHue MOIYIIS CIIBUTA C TIOMOIIBIO IPY)KHHHOTO MasiTHHKA. /J1ab/

Pazngen 2. TEPMOJUHAMMKA U MOJIEKVYJIAPHAS ®U3UKA




2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHBIE
OIpeNieNICHHs U MOHATHUS TepMoIuHaMuky. HyneBoe Hayano TepMOAMHAMUKA U
ToHsATHE TeMIepatypbl. TepMoanHaMudeckue GyHKIH cocTosHus. [IepBoe
HayaJio TepMoanHaMuku. TeroemkocTs. M3onponeccsl. Bropoe Hayano
TEPMOJUHAMUKH B PA3IUUHBIX HOopMyTupoBKax. IIoHSITHE TEIIOBOH MAIIMHBIL.
KIIJI TerunoBoit mammnsel. [ukn KapHo u reopema Kapno. HepaseHcTBo
Knaysnyca. DuTpomnus. Tperse Hauano TepMoguHaMuKH. /JIex/

2.2

OnemeHTs TepMoanHaMuku /TIp/
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Omnpenencaue ko3GdUIMEHTa BI3KOCTH )XUAKOCTH 10 Metoxy Crokca. /J1ad/

2.4

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE MTOJIOKEHUS KHHETHIECKOH TEOPHUH HACAITHFHOTO Ta3a. YPaBHEHUS
COCTOSIHMSL M/ICAIBHOTO U PEAIbHOIO ra3a. YpaBHEHHE KUHETHUECKOH TEOpUH
ra3oB Ajs naBieHus. @a3oBoe npocTpaHcTBO. OyHKIMA pacnpeaeaeHuUs.
Kiaccuueckas u kBaHToBas craructuka. Pacnipeaenenue Makcseia.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbumana. [Tonsitue o
KBaHTOBO# craructike bo3e-Oinmrelina u @epmu-Iupaka. CBs3b SHTpONHH C
TEPMOJMHAMUYECKOH BEPOSITHOCTRIO. SIBIIEHNS NIepeHoca.

/Cp/

2.5

OmnpeeneHue OTHOMICHUS TEITIOEMKOCTEH ra3a METOIOM aHabaTHYECKOro
pacmupenus. /J1a6/

2.6

DeMeHTHI cTaTUCTHIecKoi (usuku /T1p/

Paznen 3. JJIEKTPUYECTBO U MATT'HETHU3M

3.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

OnekTpudecKuil 3apsa 1 dIEKTpocTaTHYeCKoe mone. HanpskeHHOCTh 1
NOTEHIIMAN MIEKTPOCTATUUECKOro 1oist. CBOUCTBO CyNEpO3ULIUY JUIs
ANIEKTPOCTATHUECKUX MoJiel. CBA3b MEXy HAPsHKEHHOCTBIO
ANIEKTPOCTATUUECKOr0 MO ¥ noTeHnuanoM. IIoTok BekTopa HanpsKEHHOCTU
JIIEKTPUYECKOTO MO Yepe3 NoBepXHOCTh U Teopema I'aycca. [Ipumenenue
TeopeMsl ['aycca K pacueTy 3JIeKTpOCTaTUUecKUX noneil. Teopema o HUpKyIAIUU
JUISL BEKTOpA HANPSXKEHHOCTH JEKTPUIECKOTO MOJIA.

/Jlex/
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SJIEKTPOCTATUYECKOE TIOJIE B ITPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEeKTpUYECKU U0 U SJIEKTPUUECKUN AUTTONBbHBIM MOMEHT. J{UIIONbHBIE
MOMEHTBI MOJIEKYJ TUdJIeKTpHKa. [1oJsipHbIe  HEMONISPHBIE JUIIEKTPUKH.
Tlonsipuzanusa quanexrprukoB. Bekrop nomsipuzannu. Teopema ["aycca ains
BEKTOpa MOJIIpU3aLuu. BEKTOp 37EKTpUYECKOro CMEIIEHUS. YCIOBUS HA
TpaHULE ABYX AUAJIEKTPUKOB. I[pOBOJHUKM B JIEKTPOCTATUYECKOM II0JIE.
DJEeKTPOEMKOCTh YeAUHEHHOr0 IPOBOJHMKA. KoHIeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsI0B U 3JIEKTPUUYECKOTO MOJIS.

/JIex/
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DJeKTpocTaTHYecKoe Tolie B Bakyyme 1 Bemectse /I1p/

3.4

HccnenoBanue anekrpoctaTiueckux mosei. (M3ydenune 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBHs CyIECTBOBAHUS TOCTOSHHOTO 3IEKTpHUYecKoro Toxka. Cuna u
IUIOTHOCTh TOKA. YPaBHEHUE HEMPEPBIBHOCTH. 3akoH OMa Uit OTHOPOAHOTO
ydJacTka LenH. DIEeKTPOABIDKYIIAs CHila U HanpsbkeHue. 3akoH OMa Ju1st
HEOIHOpOoAHOro yyacTka nemnu. [IpaBuna Kupxroda. IIpumepsr pacuera
Pa3BETBICHHBIX dJIEKTPUUYECKUX Lenel ¢ moMouibio mpasui Kupxrodga. Pabora u
MOIIHOCTB TOKa. 3akoH Jxoysa-Jlenna.

/JTex/

3.6

IMocTosuubIA Anexrpuaeckuii Tok /T1p/




3.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykius. 3akoH buo-Caapa-Jlannaca, MarHuTHOE 1ose
JBIKYyLIEerocs 3apsiaa, cuna Jlopenna, 3akon AMnepa. Teopema o IUPKyIsaun
Ul BEKTOpa MarHUTHOM MHAYKUUY U ee npuMeHenue. Teopema ['aycca mis
MarHUTHOTO MOJIS.

MarsuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BeKTop HaMarHMYEHHOCTH BELIECTBA.
Teopema 0 HUPKYIALUY Ul BEKTOpa HAMarHU4€HHOCTU. MarHuTHas
BOCIIPMMMYHMBOCTb U MAarHUTHAS IIPOHULIAEMOCTH BelecTBa. HanpsskeHHOCTh
MarHuTHoro nomus. Teopema o HUPKyNALMHY A1 BEKTOPbI HAMTPSXKEHHOCTH
MarHUTHOTO NOJA. YCJIO0BMSI U1 MarHUTHOIO NOJIs1 HAa TPaHULIE pa3zena AByX
cped. JluamarseTuky, napamarieTUkd. GeppoMarHeTuku. MarnuTHbII

rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.
/Jlex/

3.8

ITocTossHHOE MAarHUTHOE TIOJIe B BakyyMe U Berectse /I1p/
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OmnpeencHue OTHOMICHUS 3apsia JJICKTPOHA K €r0 MacCce METOIOM MarHeTPOHA.
(OnpeneneHre ropu30HTAIBHON COCTABISIFOIIEH HHAYKIIMA MATHUTHOTO MOJIS
3emun) /J1a6/

3.10

Ompenenenne padOTHl BEIX0O/a AJIEKTPOHOB U3 MeTaia. /J1ab/

3.11

SJIEKTPOAMHAMUKA

3akoH anekrpomMarHuTHOH HHAYKMHU. [IpaBuio Jlenna. Croco6b! n3MeHeHHs
MarHUTHOTO TTOTOKa. [Iprposia 31eKTpoMarHUTHON HHAYKINH. SIBIeHune
camouHayKuuu. MuaykruBHOCTh. B3aumuas unnykuus. Bzaumuas
WHIYKTUBHOCTB. Teopema B3auMHOCTH. Tok cmelieHus. Teopema o UpKyIsIuu
MarHUTHOTO MOJIS B CITy4ae MPUCYTCTBUS NMEPEMEHHBIX 3JEKTPHUYECKHX MONEH.
YpaBHenust MakcBeia B MHTErpaibHON Gopme. /JIex/

3.12

Onexrponuaamuxa /Tp/

3.13

W3yuenue siBneHus B3anMHo#M HHAyKIun.(CHITHE KPUBOM HAMATHUYMBAHUS U
MIETJIM TUCTEPE3rca ¢ MOMOIIbIO ociuniorpada.) /J1ab/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarensupiit KoHTYp. CBOOOAHBIE HE3aTyXalolUe U 3aTyXaloliye
rapMOHHYECKUE KoJIeOaHHsI B KomebaTeIbHOM KOHTYpe. DopMyra Juts meproaa
KonebaHni. BEIHYXIeHHBIC TapMOHIYECKUE KOJICOaHHs B KOIEOAaTETHHOM
KOHTYpe. SIBneHue pe3oHaHca. [lepeMeHHbI TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COITPOTHBIICHUE B IIEMTU IEPEMEHHOTO TOKa. PaGoTa 1 MOLTHOCTH B
IIETIN TIEPEMEHHOr0 ToKa. J[eficTByIOIIee 3HaUCHNE TOKA M HAIPSDKCHHUS.

/JTex/

4.2

SJIEKTPOMATHHUTHBIE BOJIHBI

DKcHepuMEHTANILHOE MTOy4YeHUE 3JIEKTPOMAarHUTHBIX BOJH. CylliecTBOBaHHE
QIIEKTPOMATHUTHBIX BOJH KaK CIIC/ICTBHE yYpaBHEHHI MakcBerna.
Juddepennuansaoe ypaBHSHHE 3IEKTPOMAaTHUTHOHN BOTHEL CBSI3b MEXIY
BEKTOpaMH HaIlpsHKEHHOCTH AJIEKTPUYECKOro M MarHUTHOT'O TIoJIeH B
3JIEKTPOMArHUTHOH BojHE. [IpenomiieHue 31eKTpOMarHUTHBIX BOJH HA TPaHULE
paszena IByX cpell. DHepTus U HMITYIIbC JIEKTPOMAarHUTHBIX BOJIH.

/JTex/
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HccnenoBanue 3aTyxaromux konedanui B koiebareabHoM KoHType /J1ab/

Pa3pen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTue cBeToBOrO Mydya. 3aKOH MPSIMOIMHEHHOr0 PaCIPOCTPAHEHNUS CBETOBBIX
Jydell B OMHOPOIHBIX Cpelax. 3aKOH OTPaXKEHUs. 3aKOH IPEJIOMIIEHUSI.
ITpunnun ®@epma. Ionnoe orpaxenue. LleHTpHPOBaHHBIE ONTUYECKUE CHCTEMBL.
IIpenomneHue cBETOBBIX JIydeil Ha MOBEPXHOCTU c(hepUIECcKOro 3epKaa.
Ipenomienue cBera Ha cheprUUECKON TOBEPXHOCTH pa3Jiena ABYX cpea. ToHkue
nH3BL 300pakeHre IpeMeToB ¢ IIOMOIIbI0 JINH3. OCHOBHEIC
(oToMeTprUECKHEe BETNIHHBL.

/Jlex/
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DJeKTpOMarHUTHBIC KOJIeOaHuUs U BOJNHEL ['eomerpudeckas ontuka /I1p/
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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/
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JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPUs TUCIEPCUU CBeTa. EcTecTBEHHBIH 1
NoJsIpU30BaHHbIN cBeT. [lomspusanus cBera Ipyu OTPAXKEHUU U IPEIOMIECHUH Ha
IpaHULe ABYX AUAJIEKTPUKOB. IIpoxokaeHue cBeTa uepe3 aHu30TPOIIHbIE
kpuctanisl. [lonspusannoHHble TPU3MbI U IOIIporasl. 3akoH Mamroca. AHamu3
MONAPU30BaHHOTO CBETA. BpallieHne mIockocTH NOJIIpU3aliu.

/J1ex/

5.5

Bonnosas ontuka /TIp/

5.6

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

5.7

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

Paznen 6. 9JIEMEHTBI CIIEHIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

6.1

IMocTynaTs! criennanbHON TEOPHN OTHOCHTENBHOCTH. [Ipeodpa3oBanns
Jlopenna. CrnenctBus u3 mpeodpasosanuii Jlopernna. MHTepBan Mexmy
coObITHSIMU. VIMITyJIbC B CrIeIMaIbHOM TE€OPUH OTHOCUTENEHOCTH. OCHOBHON
3aKOH PEIATUBHCTCKON THHAMHKH MaTepHAbHON TOYKU. DHEPIHs B
CHeNHANTBHON TEOPUH OTHOCUTENbHOCTH. /Cp/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBA: OIITUKA

TermoBoe M3ITy4eHUE U €T0 XapaKkTepucTHKU. 3akoH Kupxroda. 3akoHbl
Credana - borpimana u cmemenns Buna. @opmynst Penest-Jxuaca u [Tnanxa.
T'unoresa [Tnanka. @oronslr. Potodddexr. YpapHeHne DHHIITSHHA 15
BHeIIHero Gorodddexra. DHeprus u uMmyiasc GoroHa. /laBieHue cBeTa.
S¢dexr KomnTona u ero anemenTapHas Teopus. EXMHCTBO KOPITYCKyITAPHBIX U
BOJIHOBBIX CBOMCTB 3JICKTPOMArHUTHOIO U3Ty4CHUSL.

/Jlex/

7.2

KsanroBas ontuka /I1p/
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OJIEMEHTHI KBAHTOBOM MEXAHUKU 1 ATOMHOUN ®U3NKHU
Criextpsl aToMOB U MoJieKys. CriekTp aroMa Bogopoza. Teopust aToma Boroposa
nio bopy. ['unoresa ne bpoitns. Coiictea BonH e bpoiins. CooTHoteHune
HeonpeneneHHocTeil ['eizendepra. BomHoBas GyHKIMA 1 ee BEpOITHOCTHAS
uHTepnpeTanus. HabmogaeMplie BeIMYMHBI B KBAHTOBOW MEXaHHUKE U UX
n3Mepenus. O6mee ypasaenue Llpenunrepa. CranuoHapHOe ypaBHEHHE
penunrepa. JIBrkeHre CBOOOTHON YaCTHIIL. J[BUKEHUE B MOTECHIIMATBHON
sive. [TorenmmaneHeIi 6apbep. ['apMoHIUeckii ocMIsTOp. ATOM BOJOPOAA B
KBaHTOBOH MexaHuke. CruH anekrpoHa. CHMHOBOE KBaHTOBOE uucio. [Tpunimmn
HEePa3IMINMOCTH TOXKJICCTBCHHBIX YacTUIl. DepMUOHEI 1 GO30HHI.
Ilepuognueckas cucrema neMeHToB MeHeneena.

/JTex/

7.4

OneMeHTHI KBaHTOBON MEXaHHUKHU U aTOMHON (usnku /T1p/

7.5

OrmpezienieHue TeMIIEpaTypHOH 3aBUCHMOCTH HHTEHCUBHOCTH NU3JTy4CHUS] HUTH
JaMIbl HakauBaHWA.(V3ydeHne 3aKOHOB TEIIOBOTO M3ITyIEHHS C TOMOIIBIO
SIPKOCTHOTO ITupomeTpa.) /J1ab/

7.6

Doroapdext. (CHITHE BOIBTAMIIEPHOM, JIIOKCAMIIEPHON U CIIEKTPaIbHOM
XapaKTepUCTUK (POTOAIEMEHTA U ONpeeeHne paboThl BEIX0A
anekTpoHa). /J1ad/

Paznen 8. PU3UKA ATOMHOI'O AJAPA U DJIEMEHTAPHbBIX YACTHUIY




8.1 OJIEMEHTBI ®U3UKN ATOMHOI'O SAJIPA 2

Hedexr macchl u 3Heprus cBs3u sapa. CIuH sapa U ero MarHUTHBIH MOMCHT.

Snepubie cvtbl. Monenu siipa. PamuoakTiBHOE H3ITyIE€HUE U €T0 BUJBL. -

pacmaj. -u3nydeHue. -u3IydeHue. SaepHble peakiuu U UX OCHOBHBIE THIIBL.

Peaxuus nenenus anpa. Lennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX

aaep.

/JTex/
8.2 OJIEMEHTBI ®N31KU DJIEMEHTAPHBIX YACTHUIL] 2

Kraccol aneMeHTapHbIX 4acTHI U BUIBI UX B3auMoaencTeuil. Knaccuduxarus

3JIEMEHTAPHBIX YacTHL. [IpMHINI HEPA3IMUUMOCTH TOXKIECTBEHHBIX YacTHULL.

CrnuH 1 Ipyrue KBaHTOBBIE YUCIIA dJICMEHTApHBIX. YacTHIIBI 1 aHTHYACTHIIBI.

Bosons! 1 pepMuonbL. AnpoHB! 1 Me30HEL JlenToHb!. IIpomMexyTodHbie 0030HBI.

KBapku 1 TI100HBI.

/J1ex/
83 OneMeHTH! (PU3NKA aTOMHOTO S1Ipa U dJIeMeHTapHbIX yactull. /T1p/ 2

Paznen 9. CAMOCTOSATEJBHASA PABOTA
9.1 IToxroroBka k nekiusim /Cp/ 9
9.2 IMoxroroka k mabopaTopHbiM padotam /Cp/ 18
9.3 IToaroroBka K mpakTHYecKuM 3aHaTusM /Cp/ 18
9.4 BrImonHeHne KOHTpOIBbHOH padotht /Cp/ 8,6
9.5 Moxroroska k nekuusim /Cp/ 18
9.6 ITonroroBka k mpakTHyeckuM 3auatusm /Cp/ 18
9.7 Ioxroroka k mabopatopHsM pabotam /Cp/ 18
9.8 Ioxaroroeka k 3auery /Cp/ 8,75

Paznen 10. KonTtakTHbIE Yachl Ha aTTECTALMIO
10.1 KontponbsHnas padora /KA/ 0,4
10.2 Koncynbranus nepen sxzamerom /KD/ 2
10.3 Ox3amen /KD/ 0,35
10.4 3auer /KA/ 0,25

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIe MaTepHaNbl A IPOBEACHUS MPOMEKYTOUHON aTTeCTalMK 00yJaroIUXCsl IPUBECHB! B MPUIIOKEHHH K

pabouei mporpaMMe JUCIUILTAHBL.

@DopMBI ¥ BHIBI TEKYIIEro KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTCPHH MX OICHUBAHWUS,
pacmpeneneHre 60auIoB IO BUAAM TEKYyIIEro KOHTPOIS pa3padaThIBAIOTCS MPEMOAaBaTEIeM UCIHUILIHHBL C YI€TOM €€ CIICIU(DUKA ’

JOBOIATCA 1O CBEACHUA o6yqafomnxc;1 Ha I€pBOM y’{€6HOM 3aHATHU.

BUOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIPENofaBaTesieM NUCIUIUIAHBI (MOIYNs) B paMKax KOHTaKTHOW
paboTHI 1 caMOCTOATETHHOM paboThl o0ydaronmxcs. [t pUKCHPOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 |Yepros A.T., O6mas pusuka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomon
B..
JI1.2 | Cagenbes U. B. Kypc o6re#t ¢pusuku. T. 2. DIEKTpUIECTBO U MarHETU3M. CaHkT- https://e.lanbook.com/bg
Bomnpl. OnTrka: yaeOHoe mocoone [eTepOyp
r: Jlanp,
2018
JI1.3 | Cagenbes U. B. Kypc obreit ¢pusuku. T. 1. Mexanuka. MonekyssipHast CaHkT- https://e.lanbook.com/bg
¢usnka: yaebHOE Mocoome [etepOyp
r: JlaHp,
2019
JI1.4 | Casennes U. B. Kypc obme#t ¢pusuxu. T. 3. KBanToBas ontruka. ATOMHas CaHkT- https://e.lanbook.com/bg
(uznka. Ousnka TBepaoro Tena. Ou3nKa aTOMHOTO Sapa 1 [etepOyp
3JIEMEHTAPHBIX YaCTHIl: yueOHOe ocobue r: Jlans,
2018
6.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 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., 3agavHuK 10 (pHU3HKe Mocksa: | http://www.book.ru/bool
UeptoB AL KnoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCUUIJInHe

(Mony.Jio)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 o0ecneyeHust




6.2.1.1

MS Office

6.2.2 Ilepeyenn npodeccuoHAIBHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcTecTBeHHOHAYYHBIH 00pa3oBaTeNIbHBIN TopTai: http://en.edu.ru/

6222

MexnyHaponHas IpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT moc

6224

I'apant ACIIKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIe ayAUTOPUH IS IPOBEACHUS 3aHATHH JISKIHOHHOTO THITA, YKOMIUIEKTOBAaHHEIE CIICIIHAIN3HPOBAaHHON
MeOeIbI0 ¥ TEXHUYECKUMH CPEICTBAMH O0YUIEHUS: MyIbTHMEIIMIHHOE 000pyAOBaHHE IS IIPEIOCTABICHHS YIeOHOM
rHpOpMaIuK OONBLION ayAUTOPUH W/UITH 3BYKOYCHIIMBaIolee 000pyIoBaHKe (CTAllHOHAPHOE WII TIEPEHOCHOE).

7.2

YueOHbIE ayAUTOPUH AT IPOBEACHUS 3aHATHH CEMHUHAPCKOr0 TUIIA, TPYHIIOBBIX M MHIUBUIYAIbHBIX KOHCYIBTAIIHH,
TEKYILEro KOHTPOJIS U TPOMEKYTOUHON aTTECTAlNH, YKOMILUICKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEITbIO U
TEXHUYECKIMH CPEICTBAMH 00yUEHHUS: MyJIbTHMEIHIHOE 000pY/I0BAHIE H/UITH 3BYKOYCHIIMBAIOIIEEe 000PY/I0BaHUE
(cranroHapHOE WITH TIEPEHOCHOE)
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IomemneHus 111 CaMOCTOSTENBHOM PadOThI, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO TIOKITIOUCHHS K
cetu "MHTepHET" U 00ecneueHueM JOCTYIIA B HJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

7.4

INomemntenus s XpaHEHHU U IPOMIIIAKTHYECKOTO 00CTYKUBAaHHS yIeOHOr0 000pyI0BaHNS

1.5

Jlabopatopuu, OCHaIICHHBIC CIICIHATBHBIM Ja00pATOPHBIM 000PYIOBAaHUCM:

7.6

JlabopaTopus MEXaHUKHU, BKITIOYAIOIas: 0JIOK A1eKTpoHHbI @M 1/1, mammua AtByna @M1 1, mastHrK MaxcBeiia
OM12, ynuBepcanpHblii MasTHUK @M 13, maaTHuK O6epOexa ®PM 14, monyns FOnra u moayns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust 2JIeKTpUUECTBa U MarHeTu3Ma, Bltoyatommas: crenasl TKO anekrpudecTBa 1 MarHeTU3Ma, B TOM YHCIIE
ocimuniorpader C1-94, reHepaTophl CUTHAIOB HU3KOYACTOTHBIC ['3-118, HICTOYHUKN MATaHKS, Mara3uHbI COMMPOTHBIICHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopus ONTHKH, BKITIOYAIOMIAs KOMIUIEKT onTideckoro odopynoBanns PMC, B ToMm uncie: 6a3bl ONTHYECKOI
CKaMbH, TTOIYIIPOBOIHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOJYIEM, (POTOIPHEMHHKH, HAOOp JTHH3, 3KpaHbI ¢ MACIITaOHON
ceTKoi; aBToTpancdopmarop onnodasusiid JIATP-2,5; komrutekt Ghosuii.




[IpuaoxeHnue

K pabouyell mporpaMmMme JUCITUIIAMHBI

OOEHOYHBIE MATEPHAABI OAA
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 INIoaBUXHOH CcOCTaB XEAE€3HBIX AOpPOT

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuani3anus

BBEICOKOCKOPOCTHOH Ha3€MHBIH TPaAaHCHOPT

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

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



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

DopMBbI TPOMEKYTOUHOH aTTecTanuu: 3auem (1 cemecmp), sxzamen (2 cemecmp).

IUTAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox nannkaTopa TOCTHKEHUS KOMIETCHITNH

OIIK-1. CniocobeH penats HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JIEITENILHOCTH C MCIIOJIb30BaHUEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYecKOro aHaju3a u
MOJCITUPOBAHUS

OIIK-1.2. HpI/IMeHHeT OCHOBHBIC TOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK JJIA

peuicHus Hpe}lMeTHO-HpO(l)I/IJ'II)HI)IX 3ajga4d

OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEIOBAaHNS OOBEKTOB, POLIECCOB, SBICHUH, TPOBOANT
9KCTIEPUMEHTHI 110 33JJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaThI

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

KOZ[ 1 HAUMCHOBAHUE NHAUKATOpA
JOCTHXCHUA KOMIICTCHIIMNA

PesynbTarel 00yueHus 0 JUCIUILTUHE

O11eHOYHEIE
MaTepuabl
(cemectp 1,2, kypc-1)

OIIK-1.2. [IpiMeHsieT OCHOBHBIE TIOHSATHS
Y 3aKOHBI €CTECTBEHHBIX HayK Ui
penIeHus MpeaAMETHO-IPO(IIIFHBIX 3a1a4

OOyuaroIumiics 3Haer:

OCHOBHBIC IIOHATHA u 3aKOHbI KJIAaCCUYECKOH u
COBPEMEHHOM (QM3HUKH U UX POJIb B PEIICHUH TIPEIMETHO-
npoUIBHEIX 3a/1a4

Tecter m. 2.1.1, m.
2.1.2

OOyuarommiicst yMeeT:
HCTIONIb30BATh OCHOBHBIC MTOHATHS ¥ 3aKOHBI (DPU3UKH IJIS
peneHus! IPEeAMETHO-NPO(MIbHBIX 33/1a4

Bamayn m. 2.2.1, m.
2.2.2

OOyuaronmiics BIaieeT:

HABBIKAMH NPUMEHCHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCHYECKON M COBPEMEHHOI (GHM3MKH A peIIeHus
peIMETHO-MPOMUIBHBIX 3a7a4

Samanns m. 2.3.1, m.
2.3.2

OIIK-1.3. ITpumenser
€CTECTBEHHOHAYYHbIE METOJIbI
TEOPETHYECKOTO0 M JKCHEPHUMEHTAIBLHOTO
UCCIICIOBAaHUS.  OOBEKTOB,  IIPOLIECCOB,
SIBJICHU, TNPOBOJUT OSKCIHEPHUMEHTHI 110
33JaHHOW METOJHMKE U  aHAIU3UPYeT
pe3yIIbTaThl

OO0yyaromuiics 3HaeT:

Tecter m. 2.1.3, m.

METOJIbl  TEOPETHYECKOr0 W  JKClepuMeHTanbHoro | 2.1.4
UcCleIoBaHus (PU3MUYSCKUX OOBEKTOB, MPOIECCOB U

SBJICHUW, METOAMKY MpPOBEACHUS U  00pabOTKH

Pe3yJabTaTOB (PU3MUESCKOTO IKCIIEPHMEHTA

OO0yyaromuiics ymeerT: Tecter m. 2.2.3, 1.
MIPUMEHSITD METO/IbI TEOPETUUECKOIO u| 224
SKCIEPUMCHTAIEHOTO  HCCICHAOBAaHUS  (DU3MYECKHUX

OOBEKTOB, TMPOIECCOB W  SIBICHHWHA, IPOBOAUTH

¢u3nYecKre 3KCIEPUMEHTHI 10 33JaHHOM METOAWKEe U
00pabaThIBaTh X PE3YJILTATHI

OOyuaronuiics BIaeeT:

HaBbIKAMH TIPUMEHEHHUS] METO/IO0B TEOPETHYECKOro |
9KCIEPUMEHTANBHOTO  WCCIEAOBAaHUS  (PU3MUYECKUX
00BEKTOB, IPOIIECCOB U SIBIICHHUH, HABBIKAMH ITPOBEACHUS
(pU3MIeCKUX HKCIEPHUMEHTOB MO 3a/JlaHHONH METOIUKE U
HaBBIKAMH 00pabOTKH HX Pe3yJIbTATOB

Bamanus o. 2.3.3, 1.
2.3.4

[IpomexxyTouHast arTecTamnus (3K3aMeH) MMPOBOAUTCS B OJTHOM U3 CISAYIOMUX HOPM:

1) oTBeT Ha OWJIET, COCTOSIIUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHast arTecTamus (3a4eT) MPOBOAUTCS B OJTHON U3 CIACAYIOMUX HOpM:

1) cobecenoBanue;

2) seimonHeHue 3anannii B OMIOC 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) COCTaBISIIOIIAS BEKTOPA YCKOPEHHs, HAMIPABJICHHAS 110 KACATENbHON K TPACKTOPUU MATEPHUAILHON 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) cocraBsolIas BEKTOpA YCKOPEHHs, HANpPABJIECHHAS BJIOJb MPSIMOM, MEPIEHAUKYIAPHON KacaTelbHOW K TPAaeKTOPUHU
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 TOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JIMHA IyTH OKPYXKHOCTH, [0 KOTOPOH MEPEeMECTHIACH TOUKA
d) yron mexmy pammyc-BeKTOpaMH HAYAIbHOTO M KOHEYHOTO MOJNIOKEHHS 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 WJIH JBHIKETCS MPSIMOJIMHEWHO, ECIIM HA HETO HE JAEUCTBYIOT HUKAKHME CHJIBI MM JEUCTBHE BCEX
CUJI CKOMIIEHCUPOBAHO

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

C) B uHepuuanbHO cHcTeMe OTCYETa MPOM3BEJCHHUE MAcChl Tea HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe€ BCEX CHJI, IEUCTBYIOLIUX Ha TEJO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CUJIBI Ha Maccy Tena

e) B mo6oii cucteme oTcueTa cymMMa BeeX CHII JICUCTBYIONMX Ha TEJO, PaBHA MPOM3BEACHUIO €r0 MACChl HA €r0 YCKOPEHUE

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) cuna, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHMUIAX MACChl, KOTOPYIO MU3MEPSIOT B IPOIIECCE B3BEIIMBAHUS Tea 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 TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wMmyIbC MaTepUATBHON TOYKH B JaHHBIA MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

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

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOYHOM JUIS MPOBEJCHUS OIICHOYHBIX MPOLEAYP KOIMYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COACPKAHMS OIIEHOYHBIX CPEICTB CPEIU 00YJAIOIINXC S YHIBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIMX 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 KOTOPOHl B JIOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAaHHOro CUCTEME K TeMIlepaTrype
CHCTEMBI

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

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

2.1.2 TIpuMepsI TECTOBBIX 3aJaHUI. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHUECKOTO MOJIs?

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

Pabora mo mepeMerieHnio eTMHIIHOTO OJIOKUATENFHOTO 3apsiia U3 JaHHOW TOYKH MPOCTPAHCTBA B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTUS MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B TAHHYIO TOYKY IIPOCTPAHCTBA

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

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3[ClCHHBIX CJIOEM [UIJICKTPHKA C OTIMYHON OT COWHHIBI IHIICKTPHIECKOM
POHULIAEMOCTBIO

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

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT Apyra NIPOBOIHUKOB

Jr000¥ MPOBOJHUK, €CIIM OH 00J1a1aeT MIEKTPUUECKON 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

AnreOpanyeckasi 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 I1aIeHIH HaINpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

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

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

BEKTOpHas (pM3MUECKasi 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 MEPHOLY IEPEMEHHOTO TOKA, MPOHM3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

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

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

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTH B MPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIHA B JaHHBIM 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, NepneHANKYIIpHAs HAPaBJICHUIO PaCIIPOCTPAHEHHSI BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PACIPOCTPAHCHHS CBETOBBIX JIyUCi

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

B 71r00BIX cpeax CBETOBO# JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PACIPOCTPAHIETCS 10 MPSIMOM THHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJISECTCS IPSIMOU JIMHUEH

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

10. Yro Ha3wiBaeTCs mudpaknneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTyYaMH JTFOOBIX MPETIATCTBUHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIIOBJICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS MPH €0 PacIpoOCTpaHCHUH
B Cpeax C PEe3KO BHIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTSIMH

COBOKYITHOCTb SIBJICHUI, KOTOPBIE 00YCIOBIEHBI 3aBUCUMOCTBIO MIOKA3aTelsl MPEIOMIICHHS OT YaCTOThI CBETOBON BOJTHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOpP, IMPU OTCYTCTBUU TIOIJIOIIECHUSA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTIa MEXIY pa3pelleHHEIMI HATPaBJICHUSIMH MOJIIpU3aTopa U aHATH3aTopa

MHTCHCHBHOCTD TONSPU30BAHHOTO CBETA, IMPOIICAIIETO Yepe3 aHaM3aTop, Pa3pelICHHOE HAIpaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBECHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYCCKYI0 CHCTEMY MMOJISpU3aTOp-aHaIH3aTop, BCeraa
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJIAIONIETO HA MOJIIPU3aTOP

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

12. CnekrpaibHas u3jiydaTesbHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IMMOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMEHU B CAMHUYHOM MHTEPBAJIC JIJIMH 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 eINHULCH MOBEPXHOCTH Tella 3a €MHUILY BpEMEHH B ONTHYECKOM JIara3oHe JUIMH BOJIH

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 €€ PaUyC MOTYT OBITh MPOU3BOIEHBIMHU

Pamuyc opOUTHI 3JIEKTPOHA C TCUCHUEM BPEMEHU YBEIIMYHBACTCS

[Ipu ABMXXEHHUH 3EKTPOHOB [0 OPOUTE MPOUCXOAUT HEMPEPHIBHON M3Ty4EHHE SHEPIUU

Paauyc opOHUTBI 3JIEKTPOHA C TEUESHHEM BPEMEHH YMEHBIIAETCS

14. Yto BBIpaKalOT COOTHOIICHHSI HEOTIPEIEIIEHHOCTEH B KBAHTOBON MeXaHUKe?

COOTHOLICHUSI MEXKIY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMUA KOOPANHATHI U UMITYJIHC MUKPOYACTHUIIBI

OTcyTCTBHE OrpaHUueHUH U1l OAHOBPEMEHHOTO M3MEPEHHsI KOOPIMHATHI U MMIYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPEIHUMH KBAIPATUYCCKUMH OTKIOHCHHSIMHU TPH OJHOBPEMEHHOM HM3MEPEHHH KOOPAWHATHI 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, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTEpUATLHOW TOYKH OMPEACISIeTCs (POPMYIIOi
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3. MOMEHT HHEpIHH POU3BOJIHHOIO Tejla OTHOCUTEILHO HEMOABIKHON OCH BpAICHUS ONpeAesieTcs GopMynoit

N N
DI=Ymr 2 J=mr’* 3) J=mr 4) 3-=3,+ma? 53 =>"mr?
i=1 i=1

4. Yxaxute popMyly A8 MOMEHTA HHEPLMM TOHKOIO OJHOPOIHOIO CTEPKHS MAacChl m M JuHBI | oTHOCHTENBHO
HENOJIBIYKHOM OCH BpaIICHUS, TPOXOIAIICH Yepe3 CepeIuHy CTEPIKHS.
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5. Vkaxwure ¢popmyry mns KI1J] TeruioBoii MamaHb
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6. Ykaxute popmyiy Ui pacnpeneneHus: bonbimana.
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2.1.4. TIpumepsbl TeCTOBBIX 3aJaHHIi. 2 ceMecTp

1. BeiGepute popmyny s HampsSHKEHHOCTH 3JEKTPHUYECKOTO IOJIS, CO34aBa€MOT0 PAaBHOMEPHO 3apsDKEHHOHN IIOCKOCTHIO B
BaKyyMe.
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3. Kakast u3 popMyJ1 MpaBHIBHO OTPAXKAET CBSI3b MEIKAY HANPSHKEHHOCTHIO JICKTPUIESCKOTO OIS M TOTEHIIUAJIOM JIEKTPHYECKOTO
mmoJis?

- _ . _ E
Do—p.=[E:dr 2) p=E-7 3) g~ =E(-F) 4 p=divE 5)p=—
1
4, 3akoH AMnepa B 00ILIEM BHJIE UMEET BUJL
1) dF=1dIxB 2)dF=11xdB 3) F=I11xB 4) F=I11-B 5) F=11Bcosa




5. Kakoe w3 nepeunciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?
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7. Ilepnop 3aTyxaromux KojeOaHui B KoJieOaTeTbHOM KOHTYPE PaBeH
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8. MHTeHCHBHOCTH I[P HAJIOXKCHHUU [BYX KOcepeHmHblX BOJIH paBHA (5 Pa3HOCTH (1)8.3; |1, |2 HWHTCHCUBHOCTHU BOJIH B
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9. Ha nudpakunoHHy0 pemetky ¢ nepuogoM d magaer CBET OmpeneleHHOM AInHbl BoJaHbL. Kakoil u3 Gopmyn coOTBETCTBYET
MaKCHUMYM II€pBOro mopsaka’?
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| | | -1

P = Imax_‘_lmin — max " min P= max min — min pP= min

1) Ima\x_lmin 2) ImaerImin 3) Ima\x 4) ImaerImin 5) Imalx

11. Ilpu masieHny CBETOBOTO JIy4a, paclpoCTPaHSIONIErocst B IEPBOM cpejie Ha TPaHMIly pa3zena IIepBoil 1 BTOPOH cpelpl ¢
HOKa3aTesIMHU IPEIOMIIEHUS U N, , N, >N, YroJj HOJIHOIO BHYTPEHHETO OTPAKEHUS ¢ yIOBIETBOPSET YCIOBUIO
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2.2 Tunossle 3a1aHNA 1JIs1 OLEHKH YMEHHH B KauecTBe 00pPa30BaTeJbLHOI0 pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3YNIbTaT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
WHIUKATOPa TOCTIKESHUS
KOMITETEHIIUH

OIIK-1.2. IIpumensier ocHoBHBIe | OOydaromuiics ymeer:

TOHSATHS U 3aKOHBI HCIIOJIb30BAaTh OCHOBHBIC TIOHSTHUS M 3aKOHBI (PU3UKH JUIS PEIICHUS MPEAMETHO-TIPOPHIBHBIX
€CTECTBEHHBIX HAayK AJIs 3ajgau

pelIeHus IPeIMETHO-
npoIIBbHBIX 33134

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoTouukincT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mocienyoonme 8 MuH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
OmnpenennuTts CKOPOCTh ABIDKEHUS MOTOLIMKIIMCTA Ha KKIOM M3 TPEX yJacTKOB IYTH; CPEIHIOI0 CKOPOCTH 3a BCE BpPEMs
JIBHIKCHUSL.

2. lBa moes3na MIyT HABCTPEUy APYT APYTY CO CKOPOCTSIMH Vi = 36 KM/4 U V2 = 54 km/4. Tlaccaxup B IEPBOM TIOE37€
3aMeyaet, YTO BTOPOH 1oe3/] MPOXOUT MUMO HEro B TeueHue Bpemenu t = 6 ¢. Kakosa qiHa BToporo noesna?

3. Touka ABMXKETCA 110 OKPYXKHOCTH paguycoM 20 CM ¢ MOCTOSHHBIM TaHT€HIUANBHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsi 1ocjie Havyajla ABMKEHHUS] HOPMAJIbHOE YCKOpPEHHE TOUKH OyeT paBHO TaHICHIMAIbHOMY?
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Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIeKHUT rpy3 mMaccoit 26 kr. Koad¢unuent tpenus pasen 0,5.
Kakyro cuity Hajo NMpUIIOKHUTH K TPy3y BIOJb 3TOW IUIOCKOCTH, YTOOBI BTAIIUTh Ipy3? UTOOBI cTammTh rpy3 ¢ 3TOH
IIOCKOCTHU?

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

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

Opynue, KeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM miIatdopme, MPOU3BOAMUT BHICTPEN BAOJb IOJOTHA JKENE3HOM
noporu nof yraom o = 30° k muHuK ropu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca miaTthopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga mi = 60 KT.

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

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpPE3 €ET0 CEPEMHY, COMTIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpaiaroiuii MOMERT M, IeCTBYIOMMI Ha CTEp)kKEHb Yepe3 BpeMs t = 2 ¢ mocJie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miardopMsl B BUJIE JMCKa, BPALIAKOIIECS M0 HHEPLMH BOKPYT BEPTUKAIBLHON OCH € 4acTOTol N1 = 8 MuH
CTOMT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaT(GOPMBL, OHa CTajla BpallaThes ¢ 4aCTOTOW np =
10 mun 1. Onpepenuts Maccy my miaThopMbl. MOMEHT HHEPIUH YeJI0BEKa PACCUMTBIBATE KaK [/ MaTepHaIbHONH TOUKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOrjia TouKa
oOmanana nmoteHuansHoi sHeprueit 0,7 M/, Ha Hee AeliCTBOBajIa Bo3Bpalatomias cuia B 5 MmH. Haiiti 30T MOMEHT
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

pasorumch Ha yrona O. [lapuku nmorpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
NOTPY’XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukoB p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

UeTbIpe JaMIibl, paccCuuTaHHbIe Ha HampspkeHue 3 B u cumy Toka 0,3 A, Haj0 MOAKIIOYUTH NMapalljieIbHO U MUTaTh OT
WCTOYHHUKA HanpspkeHus 5,4 B. Pe3ucrop xakoro coOnmpoTHBICHHUS HAI0 BKJIIOYUTH MOCIEI0BATEIFHO JJaMIIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkama paccumtana Ha 1,2 A. IIIyHT Kakoro CONpOTHBICHHS HaIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO M3MEPATH TOKHU CHIIOi 10 6 A?

OnHopoHOEe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 MPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onperenute cuily TOKa B IPOBOJHHUKE, €CITM YTOJI MEX]Ty HAIpaBICHUEM TOKa U HHAYKIUEH MarHATHOTO
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 MHAYKIMIO MATHUTHOTO OIS, €CIH
U3BECTHO, uTO cpeaHee 3HaueHue DJ1C MHAYKUMM, BO3HUKAIOIIEH B paMKe MpH BbIKIOUeHUH nojis B teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINN 3aMKHYTHIH NPOBOJIOUHBIN KOHTYp ¢ compotuBieHneM 0,5 Om, paBHOMEPHO
yBenmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 3To BpeMs uyepe3 MoNepeyHoe CeueHHe NMPOBOJHUKA MpHU
paBHOMEpPHOM M3MeHeHnH moToka. Cuna Toka, 31C — mOCTOSIHHEI.

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

Paccrosiame L ot meneit 1o sxpana B onsiTe FOHTa paBHO 1 M. OnipeienuTh paccToSHUE MEXIY IIENIIMH, €CITH Ha OTpe3Ke
nmEoH 1 = 1 cm yknagsiaerces N = 10 TeMHBIX HHTEP(GEPEHIMOHHEIX M0JI0C. JlmHa BOHEL A = 0,7 MKM.

Ha menky u3 riunepuHa Tommuaoi 0,3 MKM magaeT Oenblii cBeT. Kakum OymeT ka3aThcsl [BET IUICHKH B OTPAKEHHOM
CBeTe, €CIU YTroJl MmajieHus 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 CIIEKTPE BTOPOTO MOPsiaKa’?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJHOW monspu3anuu. Kosddumument
npomyckaHus cBeta paser 0,915. Haiftu cTeneHs mossipu3aiiiy peJIoMICHHOTO JIyda.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABA MOJIIPU3ATOPA, YTOd MEXIY INIABHBIMU IUIOCKOCTSIMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIINUTCS HHTEHCUBHOCTb CBETa IMOCIE MPOXOXKIACHUS OSTOH cucTeMmbl? CuurTaTbh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxkaeT U noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro ¢oroanemenra ocemiaercs cBeToM c¢ JumHOW BosHbI 0,405 MxM. doToToK mpekpamiaercs npu
3aJiepKUBAIOLICH pa3HOCTH oTeHIMaNoB 1,2 B. Haiitu paboTy BEIX0/a 3JICKTPOHOB M3 KaTOA.

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

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




WCCIIeIOBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHU, MPOBOJIUT
SKCIIEPUMEHTBl MO  3aJaHHON
METOJIMKE u aHAIIN3UPYET
pe3yAbTaThl
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2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpu 3ToM MOmyns 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. HeGonpmoe teno (MaTepraiabHyl0 TOUKY) Opocunu moj yriaoM 30° K TOPH30HTY C HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciuel Touku? [Tpunsts 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/(:2 . CKOoBbKO 000POTOB cIeTaeT poTop Yepe3 1 CeKyHIy Mmocie BKIIOUCHHS ABUTATEIS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IPYXKHHY kKECTKOCTIO 2 -10° H/M Ha Benu4MHy, paBHYIO
0,1 cm

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexka Maccoit 15 Kr ABHXKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIbKHEi Touke cuima HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOMT CHITy TsDKecTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBeH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, gersiias co CKOPOCThIO 2 M/C, MONMAAAET B MOABEUICHHBIN JTUIIKHIA JIUCT OymMard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKSHHMS JIMCTA C IPWIKIIIICH K HEMY MYXOH COCTaBIISIeT

2 M/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmoe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaAXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MOBEPXHOCTHIO
3eMJIM U MMEIOUIYI0 IOTEHLUANbHY0 3Hepruto paBHyro 400 [k, OTHYCTHIN, TaK YTO 4€pPe3 HEKOTOPOE BPEMSI OHO
ynano Ha 3emiiro. Yemy paBHa CKOpPOCTb ATOTO Tejla B MOMEHT NajieHus Ha 3emito? ConpoTHUBICHHUEM 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'OPU3OHTAJIBHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0Ta1ast Ha HAKJIOHHBIH y4acTOK, TOJJHUMAETCS Ha BBEICOTY

2,5m

1wm




c) 05m
d 04wm
e) 02m

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

a) 3

b) 4

c) 5

d 6

e) 7

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

TeMnepaTypoﬁ T ITocne TOT'0, KaK ra3 u3 nepBoro 6am10Ha MOJIHOCTBIO MEPEKavain BO BTOpOﬁ 6EU'IJ'IOH Hn II0CJeC
9TOT'0 MOBBLICUJIN TEMIICPATYPY B 1,5 pasa, JaBJICHHUC BO BTOPOM 6aJ'IJ'IOHe CTaJIO PABHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHbIl KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B KouType 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
JMHUAM HHIYKIHUU. PasHOCTh MOTEHIMATIOB MKy KOHIIaMu IpoBoja u = 0,6 B. Haykuus 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 PABHA C — 5 i ?

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

IToTok BekTOpa ANMEKTPUICSCKON HHAYKIIUH (TCKTPUIESCKOTO CMEIEHHS) Yepe3 CHEpUIECKYIO IIOBEPXHOCTh, OXBATHIBAIOIIYIO
TOUCYHBIC 3PS ( = 2 uK1, g, = 3 uK1, ds =~ 2 uK, paBeH

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

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

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHnbumiaacs B 2 pasa

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

MOTPEIIHOCTh U3MEepEHHs?

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

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

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

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

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

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

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

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

2.3.2 Tlpumepsl 3aJaHuii. 2 ceMecTp

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

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

1

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

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




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

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

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

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

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

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

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

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

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

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

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

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

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

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

HCCIIeTIOBAHUS 00BEKTOB,

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

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

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

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

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

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

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

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

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

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

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

JACKPECMCHT 3aTyXaHU4.




2.3.4 Tlpumepsbl 3aJaHMii. 2 ceMecTp

1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOYHHKA TOKA, MOAKIIOYCHBI ABa UJACAJIbHBIX BOJILTMETPA.

[Nokazanus nepsoro BombT™MeTpa V; paBHo 20 B. Uto nokaspiBaeT BTopoii BonbT™eTp V,?

2. Yemy paBHO comnpoTuBieHue nenu, ecau R, = 1 0m, R, = 3 0Om, R, = 1 Om? — R, R, -

3. ManeHpKkuil mIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOYKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
10JI€ HAIPSDKEHHOCTHIO, paBHOM 1o Monyito E. Illapuk TOMOJHUTENBHO 3apsAnid U €ro 3apsi cTal paBeH 2q. Uemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO MOJIA ATOTO MApHKa B TOUYKE Ha PACCTOSHUM 27 0T HETo?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BHUTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, TIPM 5TOM MAarHWUTHas MHAYKIWS B IIGHTpE TakoW KaTymuku paBHa B,. Uemy Oyzer paBHa
MarHuTHas HHAYKIHS B LEHTPE KATYIIKH, €CIM YBEJIUINUTh KOINYECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEKAIONIHH B
HEll YMEHBILIUTD B 2 pa3za?

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

6. KosebaTenbHblii KOHTYp MMEET JT0OPOTHOCTh, paBHylo 103. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEprus BBIHYKACHHBIX KoJeOaHUH B TAKOM KOHTYpe 3a nepuoj?

(2
7. JIBa 3meKTpoHa BpaIIAlOTCA B OJHOPOAHOM MarHUTHOM mose. ECiiu nux cKOpOCTH OTHOCSATCS Kak u—l = 2, TO OTHOILICHHE
2

R
UX paJilyCoOB BPaLICHU R—l paBHO
2

8. Kak m3MeHuTCs paccrosiHME MeXIy HHTep(EepeHUUOHHBIMU TonocamMu B ombiTe HOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra muna Bosuel u3mMenunach ¢ 600 um Ha 400 aM. Kak u3MeHHIach MIMPHHA TI0JIOC HA 3KpaHe?

10. Tlepwon audpaxkumoHHOW pemetkd paBeH d. Kak H3MEHUTCS pacCTOSIHUE MEXIy TJIABHBIMH MaKCUMyMaMH IIpH
Judpakiuy cBeTa Ha JU(GPAKIMOHHON pelleTke Mpu HeOONBIINX yriiax JU(pPaKIMHU, ecd Neprol JuPpPaKIIMOHHOH
perieTku OyaeT paBeH 2d, a MOJIOXEHUE MEXKY PELICTKOH U SKPAHOM He NU3MEHHTCS?

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

12. Kak ObUTa M3MEHEHA 4acTOTa CBETa, €CJIM MaKCUMAaJIbHAsI CKOPOCTh 3JICKTPOHOB mpu GoToddhdhexre Bozpocia B 3 paza?
PaboToii BEIXO/a 2JIEKTPOHOB U3 MeTajlla MPeHeOpeyb.

2.4 TlepeyeHb BONPOCOB /1JIsl MOJATOTOBKH 00yYAKIIUXCHA K MPOMEKYTOUHOM aTTeCTAIUN
1 cemectp

1. Cuctema otcueta. [IpolieHHBIH MyTh U NepeMeIieHne. Pammnyc BEeKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHS U CBA3b
Mex Ty HUMH. CpeHsIst CKOPOCTh U cpellHee YCKOpeHne. TaHreHInaIbHOe 1 HOPMATbHOE YCKOPEHHS U X CBSI3b CO CKOPOCTBIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, YriioBOil CKOPOCTH U YIIIOBOrO ycKopeHus. CBsi3b MEXKIY
YTJIOBBIMH U TUHEHHBIMH BETHYUHAMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitne cuibl. Crioxkenue cuil. Tperidl 3aKoH
Herotona. ['paHuIBI IPIMEHUMOCTH KJIACCHIECKOTO CIIOCO0a OTMCaHMS ABMDKEHHS YaCTHI.

4. OCHOBHBIE CHJIBI B MEXaHHKE: CHIJIBI BCEMHUPHOTO TATOTEHUSI, CHIIBI TPEHUs CKOJIBKEHHS, CHIIBI COIPOTHBIICHUS, YIPYTHe
CUJIBI.
. 3aKOH U3MEHEHUS U COXPAHEHHS UMITYJIbCAa MEXaHUIECKON CHCTEMBI.
. Hentp macc. OCHOBHO# 3aKOH MOCTYNATENBHOTO ABMKEHHSI LIEHTPa Macc.
. YpaBHEHHE IBHKEHHs TeJla IEPEMEHHON MacChl.
. 3aKOH U3MEHEHHSI KHHETHYECKOH PHEprun cucteMsl. PaboTa M MOLITHOCTS.
. KoncepBatuBHbIC (MOTEHIMANBHBIC) U HEKOHCEPBATUBHBIC CHUIbL. [loTeHIManbpHas sHeprus. CBA3b MKy MNOTCHIUATBHON
SHEpruei u CHION.

10. 3axoH U3MEHEHHS U COXPaHEHHMS MOJTHON MEXaHUYECKOH SHEPIHU CHCTEMBI.

11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOH CUCTeMbl. MOMEHT cuibl. MOMEHT
HMITYJ1bCa U MOMEHT CHJIBI OTHOCUTEIBHO OCH.

12. 3axoH U3MEHEHHS M COXPaHEHHSI MOMEHTA HMITYJIbCa MEXaHUYECKOH CHCTEMBI.

© 00 ~N o o1



13. llenTpanpHOEe CTOJKHOBEHHE ABYX 4YacThll. AOCOIIOTHO yHpyroe m aOCOJIIOTHO HEyHpyroe crojkHoBeHue. CkopocTu
Y4acTUI] 10CIIE CTOJKHOBEHUSL.

14. OcHOBHOI1 3aKOH BpaIaTEIbHOTIO IBM)KEHHUS TBEPJOI0 TeJla BOKPYT HEMOABHKHOM OCH.

15. Onpenenenne momeHt unepunn. Teopema Illteiinepa.

16. MoMEHT HHEPIIMY TOHKOTO CTEPKHSA OTHOCHTEIIFHO OCH, MIEPICHANKYIIPHON CTEPXKHIO.

17. MOMEHT MHEpIH OJHOPOIHOTO IMCKA, OTHOCHTEIHHO OCH, IEPHEHINKYIIIPHON INIOCKOCTH IMCKA U IMPOXOAAIIEH depe3
€ro LEHTP.

18. MoOMEHT HHEPIIMU OXHOPOAHOTO MIapa, OTHOCHTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEHTP.

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

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HIeabHON KUAKOCTH. Y paBHeHHe bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHocTH [anumnes. IlpeoOpasoBanmst ["anmunes. [IpuHIMI OTHOCHTENBHOCTH B PENISITHBUCTCKOM
Mmexanuke. [IpeoOpazoBanus JlopeHna a1t KOOPIUHAT U BPEMEHH U UX CJIEICTBUSL.

22. Pensruuctckuil umnyisc. [loiHas sHeprust yacTuibl. JJMHAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. lepopmanust mpomosbHOTO pacTsbkeHust (CkaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENIBHOE —YAJIMHEHHE.
Koaddumument ynpyrocta. Mozaymns FOnra. 3akon ['yka amst pactspkenus (cxatust). Jedopmanus ciBura TBEpAOro Tema.

24. Onpenenenne KoneOaHWH B MEXaHHYECKOW cucreMe. [apMoHMYeckne KojeOaHHSA. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAIN TAPMOHIIECKUX KOJIeOaHHH.

25. ®opmMyna cIOXKECHUS ABYX TAPMOHUICCKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKUH MasSTHHKH.

27. ®u3nyecKnii MasTHUK.

28. YpaBHEHUE 3aTyXarOLIMX TAPMOHUYECKHUX KOJIe0aHuil 1 ero peuieHue. Y cJIOBUE CYIECTBOBaHHS 3aTyXalOUIMX KOJIeOaHui.
XapakTepuCTHKU 3aTyXalolluX KojeOaHuil: yactora, nepuoi, KodQGHULUUEHT 3aTyXaHHsl, JOrapupMUIECKU JEKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTS.

29. YpaBHEHHUE BBIHYK/ICHHBIX KOJICOAHHUH MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI M €r0 peLIeHUe.

30. SIBnenue pe3oHaHca. PesoHaHcHas yactora.

31. BonnoBele apmwxenust. [Tnockas cuHyconaibpHas BojiHa. berymue u cros4yue BoiHbl. YacToTa, IiMHA BOJIHBI, BOJHOBOI
BEKTOP, (pa30Bast CKOPOCTb.

32. [lpeamer TepMonuHaMHKHA. OCHOBHBIE TOHATHS W OIpEACICHHS TEPMOAWMHAMUKM  (MaKpPOCKOIHMYECKas CHCTEMa,
BHYTPEHHHUE ¥ BHEIIHUE NTAPaMETPbI, COCTOSHHUE, PABHOBECHE, PAaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUS, IIPOIIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMUKN. [IoHATHE SMIMPUIECKONH TEMIIEPATyPBHI.

34. OcHOBHBIE MOJIOKEHHSI KHHETHYECKOW TEOPUH HJIealIbHOTO Ta3a. YpaBHEHHE KHHETHYECKOIl TEOPUH T'a30B IS IaBIICHHSI.

35. PacnipeneneHue SHEPIUU MOJICKYJI IO CTEIICHSIM CBOOO/IBI.

36. 3akoH MakcBeIia 0 pacrpe/elieHHy MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSIM M DHEPIHSM TEIIOBOTO JBUIKEHHS.

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMojanHamuueckoil cucrembl. IlepBoe Hawano TtepmoiauHamuku. Dopmyna s pabOThI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne paboOThI rasa.

39. TenoeMKOCTh TePMOANHAMUYECKON CHCTEMBI. Y IeNbHAsI U MOJISIPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPHIECKOM
1 1300apHUECKOM TIPOIIECCax M CBSI3b MEXKAY HUMH. BHYyTpeHHsII SHEpTrHs HJIeaJbHOTO Ta3a.

40. Annabaruueckuii mporiecc 1 ero ypaBHeHue. Pabora ra3a npu agnadaTHdeckoM mporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpenHss 3Heprus
peanbpHOTO Tasa.

43. Bropoe Ha4yaj0 TepMOJMHAMUKH B Pa3IMUHBIX (OPMYIHUPOBKaX.

44. O6parumble U HeoOpaTumble mporecchl. [loHsaTue sHTponmu. CBoicTBa »HTpommu. DOPMYIHPOBKAa BTOPOTO Hadala
TEPMOAWHAMMKH C HCIIOJIb30BaHUEM MOHATHA HTpornu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. TemoBbie Maruabl. KITJ] TEMI0BO#M MaIIUHEL

47. Tuxn Kapno. KIT/] muxina Kapro. Teopema Kapwo.

48. CraTrcTHYECKUH CMBICIT SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsuel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaTmueckoro moist. [IpuHimmn
CYTIEPIIO3UIINH HIIEKTPOCTATHUECKUX TOJIEH.

2. Teopema ['aycca [utst 3JIEKTPOCTATHYECKOTO IMOJIS B BAKyyMe.

3. IIpumenenue Teopembl ['aycca k pacyeTy HEKOTOPBIX AIEKTPOCTATUUECKHX TT0JIeH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o 1upkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA M HATIPSHKEHHOCTH.

5. Dnextpudeckuit aumoik. [lone aumoss.

6. Auonextpuku. [lonspuzanns quanekTpukoB. Bekrop nosispusanuu. HanpspkeHHOCTD MOJISE B IMAJIEKTPUKE.

7. Onexrpuueckoe cmemenue. Teopema ["aycca 1 BEKTOpa 3JIEKTPUIECKOTO CMEILICHUSI.

8. YcioBust Ha rpaHuIle pasjena AByX AUDICKTPHUECKUX CPEl.

9. [IpOBOIHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuyeckast eMKOCTh yEAMHEHHOTO NMPOBOJAHNKA. KoHaeHcaTophl. DJIEKTPOEMKOCTh KOHJECHCATOpA.

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

12. DirekTpUYECKHiA TOK, CHJIa M IUIOTHOCTh TOKA.
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. 3akoH Oma. ConpoTHBIICHHE TPOBOTHUKOB. PaboTa u MoiHoCTh. 3akoH Jxoymnsa-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 71l HEOZHOPOJHOTO y4acTKa LeTH.

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETIEH.

16. DnexkrponpoBogHOCTs MeTauoB. HocuTenu Toka B Metaiuiax. HeqocTaTouHOCTh KiIacCHYECKOM AJIEKTPOHHOM TEOpHH.

17. DnexTpudeckuil TOK B BaKyyMe. TepMO3JIeKTpOHHAS SMUCCHSL.

18. YpoBenr Depmu. DeMEHTH 30HHOH TEOPHH KPUCTAUIOB. 30HHAS CTPYKTYpa DHEPTETHUYECKOTO CIIEKTPa SJIEKTPOHOB
TBEPZOTO Tena.

19. MarHuTHOE TIOJIe W €ro XapakTepUCTUKHA. MarHuTHas WMHOyKnws. 3akoH buo-Capapa-Jlammaca. MarHuTHOE Imole
IBIDKyIIerocs 3apsana. 3akoH Amnepa. Cra Jlopenma.

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. Tlorok BekTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca /it BeKTOpa MarHUTHOM WHITyKIIWH.

22. MarautHoe 1oJjie COJICHOUIAa U TOPOU/IA.

23. PaboTa 1o nepemMenieHuo MpOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO TIOJIS.

25. MarnuTHoe 1oJjie B BellecTBe. SIBiIeHre HaMarHu4uBaHus. BekTrop HaMarHn4eHHOCTH.

26. BexTop MarHUTHON HHIYKIIHA B BEII[ECTBE.

27. HanpspkeHHOCTh  MarHWTHOTO TOJI.  MarHWTHas BOCHPHMMYMBOCTH M MAarHWTHAs IIPOHMIIAEMOCTb. Teopema o
LUPKYJBIIUY [T BEKTOpa HANPSDKEHHOCTH MAarHUTHOTO TIOJIS.

28. YcnoBus U1 MArHAUTHOTO TIOJISL HA TPAHUIIE pa3ziena IByX MarHeTHKOB.

29. JlnamarHeTHKy U napamarseTiku. deppomMarHeTHky u ux coiictsa. Ilpupona ¢peppomaraeTnsma.

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

31. IHyKTUBHOCTD KOHTYpA. SIBlIeHHE CAMOMHIYKIHH.

32. Toku Ipu pa3MbIKaHUH M 3aMbIKaHHUU LenH. B3aumHuas unaykuus. Teopema B3auMHOCTH.

33. BuxpeBoe anextpuueckoe noje. Tok cMeneHus.

34. YpaBHeHnust MakcBeiia AJ1sl 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenbHblli KOHTYp. YpaBHEHHE KoJjieOaHUil B K0JieOaTeIbHOM KOHTYPE U €r0 peleHue.

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

37. TlepeMeHHBIH IeKTpUUECKUNA TOK. MOIITHOCTb, BBIAEIsIEMasl B LIETIH IIEPEMEHHOTO TOKa. JIeHCTBYIONINE 3HAUCHHS TOKa U
HaIpsDKeHNUS.

38. DnextpomarauTHble BOJNHBL JluddepeHnnansHoe ypaBHEHHE 3JI€KTPOMAarHUTHOW BOJIHBI M €ro pemeHne. BekTop
IoiituHra.

39. CaeToBBIC Ty4H. 3aKOHBI reoMeTpruIeckoi ontuky. [Ipuanun depma.

40. LlentpupoBaHHbIe onTH4ecKhe cucteMsbl. JInu3pl. @opmyna ToHkoit mH3bL. [locTpoeHue n300paxeHuii B IMH3aX.

41. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. VIHTep(depeHuus cBeTa. Y ciioBUE MAaKCUMYMOB 1 MHHUMYMOB.
MeTtonbl HabMoIeHNsT HHTEp(EepeHITH CBeTA.

42. VIntepdepeHys cBeTa B TOHKUX IUICHKAX M [UIACTHHKAX.

43. Konbua HerotoHa.

44. JTudpaxuumst cBeTOBBIX BOJH. MeTox 30H dpenerns.

45. udpakmms OpeHens Ha KPYTIIoM OTBepcTuH u aucke. Crupans OpeHens.

46. Nudppaxmus Opayarodepa Ha OTHON IIEIIH.

47. Nudpakmus Opayrrodepa Ha TUPPAKIHOHHON peIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EctecTBeHHBII M TOJIIpU30BaHHBIA cBeT. [lomspu3amnus cBeTa NMpH OTPaXEHHHM M IPEIOMIICHWH Ha TPAaHMIE JBYX
JIN3IIEKTPUKOB.

50. TMonsipu3anus cBeTa NpH MPOXOXKISHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3ITy4eHHE U €T0 XapaKTEPUCTHUKH.

52. 3akoHbI TemoBoro u3ny4denus (3akonsl Kupxroda, Credana — bonbimana, Buna, dopmyinsl Penes-/xxunca u [Tnanka).

53. ®oroaddexr. 3akonbl GoTodrddexTa u X 00BICHEHHE C TOYKH 3PEHHUs KBAHTOBOM TEOPUH CBETA.

54. 3¢ ¢ext KomnToHa u ero 3neMeHTapHast TEOPHSL.

55. Pa3BuTHe npeacTaBIeHNi 0 CTpOSHHH aToMa. bopoBcKasi TeOpHst BOAOPOOTIOA00HOTO aTOMA.

56. KopryckyisipHO-BOJIHOBOH Jiyaiu3M CBOMCTB BelecTBa. BoiHsl 1e bpoiins u nx coiicTsa.

57. CooTtHomeHne HeonpeaeneHHocrei I eitsendepra.

58. BonHoBas QyHKIHMS 1 ee CTATHCTHYECKUI CMBICIT.

59. O6mee ypaBuenune llpeaunrepa. Ypasuenue llpenunrepa s crainoHapHBIX COCTOSIHUH.

60. Yactuma B 0THOMEPHOU MOTEHIHATIBHOM sIMeE.

61. TIpoxosKaeHHE YaCTUIICH TOTEHIIMAIBHOTO Oaphepa.

62. Bomopoaomnoqo0Hple aTOMbI. JHEpreTHYecKkne ypoBHH. IloTeHimanbl BO30OYKAeHHS © HOHM3auH. CIIEKTPhI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

63. Hepa3nnunMocCTh OJIMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [IpuHuun [Maynu. CTpyKkTypa SHEpreTuyeckux ypoBHel B
MHOTO3JIEKTPOHHBIX aTOMaXx.

64. Turesl cBsi3eii JIEKTPOHOB B aTOMaX.

65. Mosekyna Bonopoaa. dusudeckast mpupoaa XUMUIECKOH CBsI3U. MIoHHast M KOBaJICHTHAs CBSI3H.

66. DnexTpoHHBIE, KoJIeOaTeIbHbIE U BpaIllaTeIbHBIE COCTOSIHUSI MHOI0aTOMHBIX MOJIEKY 1. MOJIEKYJISIpHBIE CIIEKTPBI.

67. DneMeHTHl KBaHTOBOW TEOpUH M3JIydeHUs. BBIHYXaeHHOe M CIOHTaHHOE u3iydeHue ¢(oroHoB. [IpunHium paboTsl
KBaHTOBOT'O FeHeparopa.

68. Crpoenue aTomMHOro sipa. Monenu siapa. SlnepHsie peakuny. 3aKOHbI COXPAHEHHUS B SIEPHBIX PEAKLIUIX.

69. PanuoaktuBHble npeBpateHus saep. Peakuus sinepHoro nenenust. Lennas peakuus nenenus. SaepHsiil peakrop.

70. DeMeHTapHbBIC YACTUIBI M UX B3aMMOICHCTBHS.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIIUe NPouelypPy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUU NPOMEKYTOYHOM aTTeCTAllUH

KpnTepIm (l)OpMHpOBaHI/Iﬂ OLICHOK IO OTBE€TaAM Ha BOIIPOCHI, BLINMOJTHEHUIO TECTOBLIX 3aJaHui

- OIICHKA «OTJIMYHO» BBICTABIICTCS OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oOuiero o0bEMa 3aJaHHBIX BOIIPOCOB;

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

- OLICHKA «Y/IOBJIETBOPHUTEJIBLHO» BBICTABIACTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero o0bEMa 3a1aHHBIX BOTIPOCOB,

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

Kpurepun ¢popMupoBanusi o1ieHOK N0 Pe3yJIbTATAM BbINOJHEHUS 3aJaHUH

«OTJIMYHO/324TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopoo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OIMOKN U OJTHOTO HejloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEHO» — CTABUTCA 32 padOTy, €ciu 00yJyaroUIuiics MPaBUIbHO BBINOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEIOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OMMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
IIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIIBHOY UJIU NPABUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThl.

Buowvr owubox:

- 2pyoOvle OwubKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, He3HAHUe NPUeMO8 peuieHus 3a0ad;
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCU YOPMYTUPOBOK, OnpedelleHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HePaYUOHATbHbLE NPUEMbL BLINOTIHEHUSA 3A0AHU; OMOENbHbIE NOSPEUHOCU 8 POPMYTUPOBKE
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OLEHOK 10 324eTy

«3auTeHo»» - O0yyaroIMNCs JAEMOHCTPUPYET 3HAHME OCHOBHBIX pa3/eioB MPOrpaMMbl M3y4aeMoro
Kypca: ero 0a3oBbIX MOHATUN M (PyHIaMEHTalbHBIX MPoOJeM; MpUOOpesn HEOOXOIUMBbIE YMEHHS U HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOT'O NMPUMEHEHUS MOJTYyYeHHbIX 3HAHUH, HE JOMYCTHI (PAKTUYECKUX OMIMOOK MpHU
OTBETE, JOCTATOYHO IOCJEAOBATEIbHO W JIOTMYHO M3J1araeT TEOPETUYECKUN MaTepual, IOIMycKas JHIIb
HE3HAYUTENIbHbIE HAPYIICHHS MOCIIEeI0BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO») - BBICTABISETCS B TOM cllydae, Korja oO0ydaromuics JeMOHCTpUPYET ¢pparMeHTapHbIe
3HAaHUS OCHOBHBIX pa3/eioB MPOTrpaMMbl MU3y4aeMOro Kypca: ero 0a30BBIX MOHATUH U (QyHIaMEHTAJIbHBIX
mpo0iem. Y sK3aMeHyeMoro cjiabo BEIpakeHa CIIOCOOHOCTH K CAMOCTOSTEIHbHOMY aHAJTMTUYECKOMY MBIIIUICHHIO,
UMEIOTCS 3aTPYJHEHUS B M3JIOKEHUM MaTepHalia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS U HaBBIKH, JTOMYILEHBI
rpyOble OIIMOKY ¥ HE3HAHHE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJHUTEIbHBIE BOIPOCH], 3HAHHE KOTOPBIX
HEOOXO0IMMO JJIsl TIOTYYEHUS TTOJIOKUTETBbHON OLEHKH

Kputepuu popMupoBaHus OlleHOK MO IK3aMeHY

«OT1au4Ho» (5 6aI0B) — 00YJAIOIIUINCS IEMOHCTPUPYET 3HAHKE BCEX PA3/IeNIOB U3y4aeMO TUCITUTLIUHEI,
CIOCOOCTBYIOIIUX OCBOEHUIO KOMITETCHIIMM: COlep)aHue 0a30BBIX MOHATHN M (YHIAMEHTAIBHBIX MPOOJIEM;
yYMEHHUE M3J1araTth MpOrpaMMHBII MaTepuan ¢ JeMOHCTpaleld KOHKPETHBIX nmpuMepoB. CBOOOHOE BiaJeHHUE
MaTepHaJoM JIOJDKHO XapaKTepU30BAThCs JIOTUYECKOW SICHOCTHIO M YETKUM BHIICHHEM ITyTeH NPHUMEHEHUS
IIOJIYYCHHBIX 3HAHMM B IIPAKTUYECKOU ACATEIBHOCTH, YMEHHMEM CBS3aThb MaTepuana ¢ APYTUMU OTpacisiMU
3HAHWUSL.



«Xopomuo» (4 6amra) — oOyJaroNTUics TeMOHCTPUPYET 3HAHUS BCEX Pa3/IesiOB U3ydyaeMOW JTUCIUILIUHEI,
CIIOCOOCTBYIOIIMX OCBOCHHIO KOMIIETCHIIMU: colepKaHue 0a30BBIX MOHATHHA U (pyHIAMEHTaJIbHBIX MPOOIIEM;
npuoOpen HeoOXOAMMbIE YMEHHUS W HaBBIKH, OCBOMJI BONPOCHI MPAKTUYECKOTO MPUMEHEHMS IMOJYy4YE€HHBIX
3HaHUH, He JOMyCTHI (PAaKTUYECKUX OIIMOOK MPU OTBETE, JOCTATOYHO TOCIEIOBATENFHO U JIOTUYHO M3JIaraet
TEOPETUYECKHUI MaTepuall, AOMycKas JIUIIb He3HAYUTEIbHbIE HAPYIICHUS ITOCIEeI0BATEIbHOCTH U3JI0KEHUS U
HEKOTOpbIe HETOYHOCTU. TakuM 00pa3oM JaHHAs OLIEHKA BBICTABIISETCS 3a MPAaBUJIbHBIN, HO HEIOCTATOYHO
ITOJIHBIA OTBET.

«Y0oBJIeTBOpUTEIBHO» (3 Oamra) — oOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX pa3JiesioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIMI: ero 0a30BbIX MOHATUH M (QyHAAMEHTAJIbHBIX
npobnem. OfHAaKO 3HAHME OCHOBHBIX IMPOOJEM Kypca HE MOAKPEIUISIOTCS KOHKPETHBIMU MPAaKTUYECKHUMHU
npUMepaMH, HE MOJHOCTBbIO PACKpPBITA CYHIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTHYEH M HE BCerja
[I0CJIEI0BATEIIEH, IOMYIIEHbI OITMOKH U HETOUHOCTH.

«HeynoBaersopureibHo» (0 0amioB) — BbICTaBISIETCS B TOM Ccllydae, Korga oOydYaromiuiics
JIEeMOHCTPHUPYET (pparmMeHTapHbIE 3HAHUS OCHOBHBIX PA3esiOB IMPOTrpaMMbl NMPEAHA3HAYEHHBIX I OCBOCHUS
KOMIIETEHIIMI M3y4aeMoro Kypca: ero 0a3oBbIX MOHATHH U (pyHIaMeHTaJIbHBIX MpoOiieM. Y 3K3aMEeHyeMOro
cabo BBIpa)KEHa CIIOCOOHOCTh K CAaMOCTOSITEIIbHOMY aHAJTMTUYECKOMY MBIIIICHHIO, UMEIOTCS 3aTPYJHECHHUS B
U3II0KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOAMMbBIE YMEHHS U HABBIKH, JOMYIIEHBI TPYOble OITHMOKHN U HE3HAHUE
TEPMUHOJIOTHH, OTKAa3 OTBEYATh HA JOMOJIHUTEIBHBIC BOIPOCH, 3HAHHE KOTOPHIX HEOOXOIHMMO JUIs TIOTY4IEHUS
MOJIO’KUTENIBHOM OIEHKH.
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