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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
IIPEACTABIICHHUS O (GM3UUECCKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B X €AWHCTBE W B3aHMMOCBSI3H; HABBIKOB ITPUMECHEHHUS
MONOXKEHUH (hyHIAMEHTAIBHON (DH3UKU IPH PEIICHUN KOHKPETHBIX NMPEeIMETHO-IPOGIIBHBIX 33a4; TEOPETUIECKOH U
MIPaKTU4ECKON 6a3bl I YCIEUTHOr0 OCBOSHHS UMH CHIELIMATIbHBIX AUCLMILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOINMHUCS 3HAHWH 00 OCHOBHBIX (DM3MUYECKUX SBICHUSAX M IPOIECCAX, OCHOBHBIX (PH3NYECKHIX
BEIMYMHAX U (PU3NYECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKUX 3aKOHAX M TPAHUIIAX UX MPHUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX ¥ UX PO B PA3BUTUH HAYKH, HA3HAUYCHUH M IPUHIINIAX JACHCTBUS
Ba)KHEHIHX (PU3MUECKUX TPHOOPOB;

1.5|- puodpeTeHrne 00yJarOIUMUC] YMEHHHA OOBSCHUTh OCHOBHBIC HAaONIOIaeMbIe IPUPOAHBIC H TEXHOTCHHBIC
sireHus 1 3 ekt Ha 6a3e 3aKOHOB KIIACCHYESCKOM U COBPEMEHHON (DH3UKH;

1.6 |- pruodpeTeHne 00yJaroIIMUC] YMEHHH U HaBBIKOB MCIONB30BAHMS METOIWKU (DH3MUYCCKUX H3MEPEHHN W
00pabOTKH HKCTIEPUMEHTATLHBIX JAHHBIX, UCTIONE30BAHUS METOJIOB (PM3HMUECKOr0 MOJICITUPOBAHUS IS PEIICHUS
KOHKPETHBIX €CTeCTBCHHOHAYYHBIX M TEXHHYCCKUX 3a/1a4;

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB HKCINTyaTallil OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMCHHOI
¢duzndeckoit 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YJILTATOB SIKCIIEPUMEHTA.

1.8

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

ukn (pazmen) OIT: | F1.0.10

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

OIIK-1 Cnocoben peuiaTh NHXKCHCPHBIC 3a1a41 B HpO(beCCHOHaJ'ILHOﬁ JACATCIBbHOCTH C UCIIOJIB30OBAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTeMaTU4ICCKOr0 aHaJIn3a U MOJACITNPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CCTECTBCHHBIX HAYK IJIS PEIICHUA HpeZ[MeTHO-HpO(l)I/IJ'IBHLIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIC METO/IBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEJOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJUT SKCIIEPUMEHTHI 110 3aJaHHOW METOIUKE U aHATU3UPYET PE3YJIbTAThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DM3UKU M MX POJIb B PELICHHH IPEIMETHO-IIPOMIIBHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO UCCIEOBAHMUS (PU3NUECKUX OOBEKTOB, IPOLIECCOB U SBICHUH,
METOJHKY IPOBEICHUS U 00PaOOTKH Pe3yNIbTaTOB (PU3NIECKOro IKCIEPHMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIEC TIOHATHS M 3aKOHBI (DM3HKH JUIS PEIICHUS MTPEAMETHO-TIPOQHIBHBIX 33134,

322 OPUMCHATH METOAbI TCOPCTUYCCKOI'O U OKCIICPUMEHTAJIBHOI'O HCCIICAOBaHHUs (1)H3PI'{CCKI/IX O6’B€KTOB, IMPOLECCOB U
HBHCHHﬁ, MPOBOAUTH (I)I/I3I/I‘-ICCKI/IC OKCIICPUMCHTBI 11O SaZ[aHHOﬁ MCTOJIHUKE N O6pa6aTBIBaTL HX pE3YyJIbTaThbl

3.3 | Bnagern:

3.3.1 | HaBBIKaMHU IPUMEHEHHS] OCHOBHBIX TTOHSTHH 1 3aKOHOB KJIACCHYECKOM U COBPEMEHHOH (DM3MKH JUTS PELIEHHS TPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaMU IIPUMEHEHHS METOZOB TEOPETHUECKOT0 M 3KCIIEPUMEHTAIIBHOTO HCCIIEI0BaHNS (PU3MIECKUX OOBEKTOB,
IIPOIIECCOB U SBJICHUH, HABBIKAMH ITPOBEACHUS (PU3MUECKUX IKCIEPHMEHTOB II0 3aJaHHOH METOANKE U 00pabOTKM 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
MeTOobl MeXaHUKU. Mojienu MaTepruaibHOM TOUKH U TBeporo tena. ITonstue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE ONUCAHUE IBUKECHUS
MaTepruarbHOH Toukd. OCHOBHBIC KHHEMATHYECKHUE XapaKTEPUCTUKI
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IEpeMEICHUE, PO IEHHBIN TyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpEeHUe. BpalaTenpHoe JBUKEHUE
MaTepUallbHOU TOYKHU. BEKTOpHI yriia IoBOpOTa, YrJIOBOM CKOPOCTU U YIJIOBOTO
yckopeHus. CBsi3b MEX/Ly YIJIOBBIMH H JINHEHHBIMU BennuuHaMu. /JIex/

1.2

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

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

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

1.5

OCHOBBI JAWHAMHWKH TOCTYNATCIIBHOIO JIBUXKCHUS TCIIa /Hp/

1.6

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

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M yPaBHEHHUE €70 IBUKEHHUS.
Kunetnueckast sHeprus 1 3aKoH ee U3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CHIIBL. [loTeHIanbHast SHeprus. CBsI3b MEXITY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MEXaHWYECKOH SHEPIUH CUCTeMBI. MOMEHT UMITy/IbCa MaTepUaIbHON TOUKH 1
MEXaHUIECKOH CHCTEMBI, 3aKOH €r0 N3MEHEeHNUs M coxpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHHUS U COXPaHEHHS MMITYIIbCa, SHEPTUN 1 MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXPaHCHUS UMITYJIbCA U SHEPTUH MIPU coyaapeHun Tei /J1ad/

1.10

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

Kunernueckast 3Heprus BpamaTteibHOTO IBIKCHHUS TBEPOTO TEa.
/JIex/

JuHaMuKa BpalaTeabHOro ABMKeHUs TBepaoro Tena /I1p/

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

1.13

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

1.14

MEXAHMNYECKHE KOJIEBAHIA

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

/JTex/

1.15

Mexannueckue konebanwus /IIp/

1.16

OmnpeneneHue yCKOPEHUs: CBOOOAHOrO A JCHUSI IIPU MTOMOIIK MATEeMATHIECKOrO
masTHuKa. /JIab/

OmnpeneneHue MOAYIIS CIBUTA C TIOMOIIBIO TIPY>KHHHOTO MasTHHKa. /JIad/

Pazngen 2. TEPMOJUHAMMKA U MOJIEKVYJIAPHAS ®U3UKA




2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHBIE
oIpeneNieHHs U MOHATUS TepMoiuHaMuKu. HyneBoe Hauano TepMOJUHAMUKY U
MOHSATHE TeMIepatypbl. TepMoanHaMudeckue GpyHKIMN cocTostHUS. [lepBoe
HayaJio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauasno
TEPMOJMHAMUKH B Pa3INYHbIX GOpMyIHpOBKaxX. [[OHSATHE TEIUIOBOM MAIIMHBIL.
KIIJI TeruoBoii mammnasl. [ukn Kaprao u teopema Kapno. HepaBenctso
Knaysnyca. DuTpomnus. Tperse Hauamo TepMoanHaMHUKH. /JIex/

2.2

OnemenTs! TepmoanHaMukd /T1p/
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Onpenenenne ko3 duimeHTa BI3KOCTH KUAKOCTH 1o MeToxy Ctokca. /J1ab/

2.4

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIC ITOJIOXKEHUSI KHHETHYECKONH TEOPUH UACAIBHOrO ra3a. YpaBHEHUS
COCTOSIHMSL U/ICAJIBHOTO U PEATbHOIO ra3a. YpaBHEHHE KHHETHYECKOH TEOpUH
ra3oB Ajs naBieHus. @a3oBoe npocTpaHcTBO. DYHKIUS paclpeneneHusl.
Kunaccuueckast u kBanToBast cratuctuka. Pacnpenenenne Maxkcsena.
Bapomerpuueckas popmyna. Pacnpenenenue bonpumana. [Tonstue o
KBaHTOBOW cTaructuke bose-DiHireiiHa u @epmu-/upaka. CBa3b SHTPOIHUH C
TEPMOJMHAMUYECKON BEPOSTHOCTBIO. SIBIEHUS epeHoca.

/Cp/

2.5

OmnpeencHue OTHOMICHUS TEITIOEMKOCTEH ra3a METO0M a1iadaTHUeCKOro
pacmupenus. /J1a6/

2.6

DeMeHThI cTaTucTHIecKor Gusuku /TIp/

Paznen 3. JJIEKTPUYECTBO U MATT'HETHU3M

3.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

OnekTpuyYecKuil 3aps U dIeKTpocTaTuueckoe noine. HampskeHHOCTD 1
MOTEHIIMAN MIEKTPOCTaTUYECKOro NoJis. CBOMCTBO CyNEepHIO3UIIUY IS
ANIEKTPOCTATUYIECKUX moael. CBA3b MeXTy HAPsHKEHHOCTBIO
INIEKTPOCTATHYECKOro MO U MoTeHuuanoM. I1oTok BeKkTopa Halps)KEeHHOCTH
JIIEKTPHYECKOr0 MOJIA Yepe3 MOBEPXHOCTh U TeopeMa "aycca. IIpuMenenne
TeopeMsl ['aycca K pacueTy 371eKTpocTaTHUeCKuX nosel. Teopema o HUpKy/sILuu
JUISL BEKTOpA HAIPSHKEHHOCTH 3IEKTPUUECKOro MOJIs.

/JIex/
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SJIEKTPOCTATUYECKOE TIOJIE B ITPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEeKTPUUYECKUH AUIIOND U IJIEKTPUYECKUI TUTIOIbHBIA MOMEHT. JunonsHbie
MOMEHTHI MOJIEKYJI ANANIEKTpUKa. [ToNspHbIe M HENONAPHBIE JUITICKTPHKH.
Honspuzanus aqusnexrpukoB. Bekrop nomsipuzanuu. Teopema 'aycca amst
BEKTOpa MOJSIpU3aluU. BEKTOp 31€KTpUUECKOro cMeleHysl. YCIoBUs Ha
TpaHULe ABYX JUAIEKTPUKOB. I[pOBOAHUKY B 3JI€KTPOCTaTUYECKOM IOJIE.
DIEeKTPOEeMKOCTh YeIUHEHHOI0 MPOBOAHNKA. KoHeHcaTopbl. DHEprusi CUCTeMbI
3apsiI0B U BJIEKTPUUECKOTO MOJISL.

/J1ex/
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DJeKTpocTaTHIECKOe MoJie B BakyyMe 1 BemecTse /I1p/

3.4

HccnenoBanue snekTpocTatuieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus CyIIECTBOBAHUS TOCTOSHHOTO 3IEKTpUIecKoro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTU. 3akoH OMa 1151 OJHOPOIHOIO
ydJacTka Lienu. DIEKTPOABIIKYIIAs CUjla U HanpsbkeHue. 3akoH OMa i
HEOIHOPOAHOro yyacTka memnu. Ipasmna Kupxroda. [Ipumepst pacuera
Pa3BETBIEHHBIX JIEKTPUUECKUX 1ienel ¢ momolnbto npasui Kupxroda. Pabora u
MOIIHOCTH TOKa. 3akoH [[xoyns-Jlenua.

/JTex/

3.6

IMoctosuusIi nexTpudeckuii Tox /I1p/




3.7

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

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJl. BEeKTOp HaMarHMYEeHHOCTH BEIECTBA.
Teopema 0 HUPKYISIKU [UIsI BEKTOPA HAMArHUYEHHOCTU. MaruutHas
BOCIIPMMMYHMBOCTb U MAarHUTHAS IIPOHULIAEMOCTH BelecTBa. HanpsskeHHOCTh
MarHutHoro nosus. Teopema o HUPKyISLUK AJIs1 BEKTOPB! HAPSKEHHOCTH
MarHUTHOTO NOJA. YCJIO0BMSI U1 MarHUTHOIO NOJIs1 HAa TPaHULIE pa3zena AByX
cped. JluamarseTuky, napaMaraeTuky. deppomMarneTuky. MaroautHsii

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

3.8

ITocTossHHOE MarHUTHOE TOJIe B Bakyyme U BemecTse /T1p/
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OmnpeaencHue OTHOMICHUS 3apsia YICKTPOHA K €ro MacCe METOJ[0M MarHeTPOHa.
(OnpenesneHre ropu30HTAIBHON COCTABISFONIEH HHAYKIIMA MATHUTHOTO TIOJIS
3emun) /J1a6/

3.10

Ompenenenne pabOTH BEIXOa HJICKTPOHOB U3 MeTasIa. /J1ab/

3.11

DJIEKTPOJUHAMUKA

3aKoH aneKTpoMaruuTHoi naaykuuu. [Ipasuio Jlenna. CiocoGbl M3MEHEHUS
MarHuTHOro roroka. [Ipupona anekrpoMarHuTHOW MHAYKIMH. SIBlIeHUE
camouHAyKiuu. MHaykTuBHOCTH. B3auMmuas nnaykuus. Bzaumuas
UHAOYKTUBHOCTB. Teopema B3anMHocTu. Tok cMmenienus. Teopema o UMPKYIAUI
MarHUTHOTO HOJS B CIIy4ae NPUCYTCTBUS IEPEMEHHBIX AJIEKTPUUECKUX MONEH.
YpaBHenust MakcBeiuia B MHTETpalibHOM (opme. /JIex/

3.12

OnexrpoguHamuka /I1p/

3.13

W3yuenue siBeHus B3anMHOM UHAYKIHMHA.(CHATHE KPUBOW HAMATHUYUBAHUS U
MIETJIM TUCTEPE3rca ¢ MOMOIIbIO ociuniorpada.) /J1ab/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

DJIEKTPUYECKHUE KOJIEBAHU A

Konebarenbupiit KoHTYp. CBOOOIHBIE HE3aTYXAIOLINE U 3aTyXaOLIHe
rapMOHHYECKHE KolieOaHus B KoaeOaTelbHOM KoHType. PopMmyra 1uis mepruosa
KoneOaHui. BEIHYX/IeHHBIE TapMOHHYECKHE KOINeOaH!s B KoJleOaTeTbHOM
KOHType. SIBnenue pezonanca. [lepeMeHHbII TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTUBIIEHHUE B LIENH NEPEMEHHOI0 TOKa. PaboTa 1 MOIHOCTD B
LIETIM TIEPEMEHHOr0 TOKa. J[eficTByolIee 3HaUeHNE TOKA U HANIPSHKCHUS.

/Jex/

4.2

SJIEKTPOMATHHUTHBIE BOJIHBI

OKCIIepUMEHTAIBHOE TTOTy4eHHE IIEKTPOMArHUTHBIX BOJH. CyIllecTBOBaHHUE
QIIEKTPOMArHUTHBIX BOJH KaK CIIEACTBHE ypaBHEHHH MakcBea.
Juddepennuansaoe ypaBHEHHE 3IEKTPOMArHUTHOW BOIHBI. CBA3b MEXKIY
BEKTOPaMHM HANPSHKEHHOCTHU JICKTPUUECKOr0 M MarHUTHOTO MOJIEH B
3JIEKTPOMArHUTHOH BoMHE. [IpeoMiieHne 31eKTpOMarHUTHBIX BOJIH Ha TPAHUIIE
pa3zena IByX cpell. JHepTHs U HMITYJIbC 3JIEKTPOMArHUTHBIX BOJH.

/Jex/
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HccnenoBanue 3aTyxaromux kojaeOaHuii B konedarenbHoM KoHType /J1ab/

Pa3pen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTHE cBEeTOBOrO Tyya. 3aKOH MPAMOIUHEHHOTO PaCHPOCTPAHEHHsI CBETOBBIX
Jydel B OMHOPOAHBIX CpeliaX. 3aKOH OTPayKEHUs. 3aKOH MPEITOMIICHHS.
IIpunnun ®@epma. IonHoe orpaxenue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomreHne cBETOBBIX JIydell Ha MOBEPXHOCTH CHEepUIecKOro 3epKana.
IpenomieHne cBera Ha cheprUuecKOil MOBEPXHOCTH paszeina AByX cpel. ToHkne
nH3BL 300pakeHre IpeMeToB ¢ IIOMOIIbI0 JINH3. OCHOBHEIC
(hoToMeTpHUeCKIe BETNINHEL.

/JTex/

52

DJeKTpOMarHuTHEIC KomeOaHus M BOMHBIL. ['eomerpudeckas onruka /I1p/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

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

/JTex/

54

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

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

/J1ex/

5.5

Bonnosas ontuka /TIp/

5.6

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

5.7

ITposepka 3axona Maintoca. (OnpenencHue ko3 GHIUeHTa TOTIOMICHU
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 PENSTHBUCTCKON AMHAMUKH MaTepUATBHOW TOUKH. DHEPTHS B
CHeNHANTBHON TEOPUH OTHOCUTENbHOCTH. /Cp/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TeruoBoe M3MydeHNE U €T0 XapaKTepUCTHKH. 3akoH Kupxroda. 3akoHEI
Credana - borpmana u cmemenns Buna. @opmyns! Penest-Jxunca u [Tnanka.
T'unoresa [Tnanka. @orousl. Dorodddext. YpaBHeHHe DUHIITEHHA TS
BHeIIHero Gorodddexta. IHEprus U UMITYNIbC GoToHa. J[aBiIeHUE cBeTa.
O¢dext Komnrona u ero sneMeHTapHast TeOpHst. EAMHCTBO KOPITYCKY/ISIPHBIX 1
BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO H3IIydeHHS.

/JTex/

7.2

KsanroBas ontuka /I1p/
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OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KN
CriexTpsl aTOMOB 1 Monekyi. CriekTp aroMma Bogopoaa. Teopus aroma Boropoaa
nio bopy. ['unoresa ne bpoitns. Coiictea BonH e bpoiins. CooTHoteHune
HeonpeneneHHocteil ['eiisendepra. BomHoBast GyHKIHNS 1 ee BEPOSTHOCTHAS
uHTepnpeTanus. HabmogaeMblie BeIMYUHBI B KBAHTOBOM MEXaHUKE U UX
n3Mepenus. O6mee ypasaenue Llpenunrepa. CranuoHapHOe ypaBHEHHE
penunrepa. JIBrkeHre CBOOOTHON YaCTHIIL. J[BUKEHUE B MOTECHIIMATBHON
sive. [TorenmmanbeHbIi 6apbep. ['apMoHMUECKH OCIIIILIATOP. ATOM BOZOPOA B
KBaHTOBOU MexaHuke. CriuH anekTpoHa. CIMHOBOE KBaHTOBOE YHCO0. [IpuHImm
HEePa3IMINMOCTH TOXKJICCTBCHHBIX YacTUIl. DepMUOHEI 1 GO30HHI.
Ilepuonuueckas cucrema 3J1eMEHTOB MeHzeneeBa.

/Jex/

7.4

OneMeHTHI KBAHTOBOH MEXaHUKH U aTOMHOH (usuku /TIp/

7.5

OrmpezienieHue TeMIIEpaTypHOH 3aBUCHMOCTH HHTEHCUBHOCTH NU3JTy4CHUS] HUTH
naMnsl HakanuBaHuL. (V3ydeHne 3aK0HOB TETIIIOBOTO M3IYYSHHMS C TIOMOIIIBIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

7.6

®otodddext. (CHATHE BOTBTAMIIEPHOI, JTIOKCAMIIEPHON M CHIEKTPAIbHOM
XapaKTEePUCTHK (OTORIIEMEHTA U ONpEeAEIeHNne paboThl BBIX0A
aneKkTpona). /J1ab/

Paznen 8. PU3UKA ATOMHOI'O AJAPA U DJIEMEHTAPHbBIX YACTHUIY




8.1 OJIEMEHTBI ®U3UKN ATOMHOI'O SAJIPA 2

Hedext Maccel 1 3HEprHs CBsi3H sapa. CIIUH AApa ¥ €ro MarHUTHBIH MOMEHT.

Snepubie cwtbl. Monenu sapa. PamnoakTHBHOE U3ITydSHHE U €70 BUIBI. -

pacmaj. -u3nydeHue. -u3IydeHue. SaepHble peakiui U UX OCHOBHBIE THITHI.

Peaxuus nenenus sapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX

aaep.

/JTex/
8.2 OJIEMEHTBI ®N31KU DJIEMEHTAPHBIX YACTHUIL] 2

Kraccpl aneMeHTapHbIX 4acTHIL M BUIBI UX B3auMmoneicTeuid. Knaccudukarus

3JIEMEHTAPHBIX YacTHL. [IpMHINI HEPA3IMUUMOCTH TOXKIECTBEHHBIX YacTHULL.

CrnuH 1 Ipyrye KBaHTOBBIC YHCIIA DJIEMEHTAPHBIX. YaCTHIIBI 1 aHTUYACTHIIBL.

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

KBapku u riooHbL.

/JTex/
83 OneMeHTH! (PU3NKH ATOMHOTO S/Ipa M AJIeMEeHTapHBIX gacThil. /I1p/ 2

Paznen 9. CAMOCTOSATEJBHASA PABOTA
9.1 IToxaroroBka k siekiusm /Cp/ 9
9.2 IMonroroBka k tabopaTopHbiM padoram /Cp/ 18
9.3 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 18
9.4 BrImonHeHne KOHTpoIbHOM paboTsl /Cp/ 8,6
9.5 Ioxroroka k snekuusm /Cp/ 18
9.6 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 18
9.7 Ioxroroska k mabopaTopHeIM paboram /Cp/ 18
9.8 Ioaroroeka k 3auery /Cp/ 8,75

Paznen 10. KonTtakTHbIE Yachl Ha aTTECTALMIO
10.1 KontponbsHnas padora /KA/ 0,4
10.2 Koncynbramnus nepen sx3ameHom /K3/ 2
10.3 Ox3amen /K3/ 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 TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHUH MX OIICHUBAHMUS,
pacmpeneneHre 6aIoB IO BUAAM TEKYIIETO KOHTPONIS pa3pabaThIBAIOTCS MPENOAaBaTeNIeM JUCIUILINHEI C YUSTOM €€ CIIeIU(DUKH U

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

BUOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBISICTCS MIPEoaBaTesieM IUCIUIUIMHBI (MOIYIs) B paMKaxX KOHTaKTHOM
paboTHI 1 caMOCTOATETBHOM paboThl o0ydaronmxcs. st GUKCHpOBaHMS Pe3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIOIb30BaThCS

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 |Cagennes U. B. Kypc obreit ¢pusuku. T. 2. DIeKTpUIeCTBO U MarHETU3M. CaHkT- https://e.lanbook.com/bg
Bomnbl. Ontrka: yaebHoe mocooue [etepOyp
r: Jlanp,
2018
JI1.2 | Cagenbes U. B. Kypc o6reit ¢pusuku. T. 3. KBantoBast ontika. ATOMHas CaHkr- https://e.lanbook.com/bg
¢uznka. dusuka TBepaoro Tena. drusznka aTOMHOTO SIIpa U [eTepOyp
9JIeMEHTAPHBIX YaCTHII: yieOHOe mocodue r: Jlaus,
2018
JI1.3 |Yepros A.T., O6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomon
B.M.
JI1.4 | Casennes U. B. Kypc obmeit ¢pusuku. T. 1. Mexannka. MosekynspHas CaHkT- https://e.lanbook.com/bg
¢m3mKka: yaebHOe mocobue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc 3. agpec
TBO, TONI
JI2.1 [BopobseB A.A., 3agavHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | ankapusa W.IT., Oobmas ¢usnka. COOpHUK 33124 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.I1., KnoPyc,
Ky6apes C.1., 2019
Pazunosa C.M.

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

YdaeOHBIe ayAUTOPUH IS IPOBEICHUS 3aHATHH JISKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIC CIICIIHATN3HPOBAHHON
MeOeIIbI0 M TEXHHYECKUMH CPEACTBAMH 00YUCHHUS: MyIbTHMEANITHOE 000pyJOBaHME IS IPEAOCTABICHUS yIeOHOH
rHpopMaIuK OONBIION ayAUTOPUU W/UIIH 3BYKOYCHIIMBarOIee 000pyI0oBaHHE (CTAlMOHAPHOE WIM IEPEHOCHOE).

7.2

YueOHbIe ayAUTOPUH AT IPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIIA, TPYIIOBBIX U WHIUBHIYAIbHBIX KOHCYIBTAIIHI,
TEKYIIEro KOHTPOIISI U MPOMEXKYTOUHOMN aTTeCTAIlHH, YKOMIUIEKTOBAHHbIE CIICIUATN3UPOBAHHON MeOEIbIO 1
TEXHUYECKUMHU CPEACTBAMU OOYUCHHS: MYJIbTUMEANITHOE 000PYI0BaHNE W/UJIH 3BYKOYCHUITUBAIOIIIEEe 000PYy/I0BaHUE
(cranroHapHOE WITH TIEPEHOCHOE)
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[TomemnteHus 111 CaMOCTOSTENBHOM PadOThl, OCHAIICHHBIE KOMITBIOTEPHOI TEXHUKOH ¢ BO3MOKHOCTBIO ITOJKIIIOYEHHS K
cetu "MHTepHET" U 00eCHeUeHHEM NOCTYIIA B HJICKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENbHYIO CPENy YHUBEPCHUTETA.

7.4

[omemntenus 11 XpaHEHHUS U MPO(IIIAKTHIECKOT0 00CITyKUBaHHS yaeOHOT0 000pyI0BaHHUS

1.5

Jlabopatopuu, OCHaIICHHBIC CIICIHATBHBIM Ja00pATOPHBIM 000PYIOBAaHUCM:

7.6

JlabGopaTopus MEXaHUKH, BKIIFOUAromas: 610k anektpoHasid ®M1/1, mamuaa AtByna ®M11, mastauk MakcBena
OM12, ynusepcanpHblii MassTHUK PM 13, masTHuK O6epOexa ®PM 14, moayns FOura u moayns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust a5ieKTprdecTBa U MarHeTu3Ma, BKimovatomas: creHasl TKO aekTpruuecTBa 1 MarHeTu3Ma, B TOM YUCiie
ociumiorpader C1-94, reHepaTophl CUTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHUKY MATaHUS, Mara3uHbI CONMPOTHBIICHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopus ONTHKH, BKJIIOYAIOIIAs KOMIUIEKT onTH4ecKoro obopynoBanus PMC, B ToMm gucie: 6a3bl ONTHYSCKON
CKaMbH, MOIYIPOBOAHUKOBBIC JTa3ePhl ¢ FOCTHPOBOYHBIM MOIyAeM, (DOTONPHEMHHUKH, HAOOp JIMH3, SKPaHbI C MACIITaOHOM
CeTKO#; aBToTpanchopmaTop oaHodazubiit JTATP-2,5; kommiekT outnii.




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLHEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 INIoaBUXHOH CcOCTaB XEAE€3HBIX AOpPOT

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

I'py3zoBbIe BaroHsl

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

IUTAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

®DopMBbI TPOMEKYTOUHOM arTecTanuu: 3auem (1 cemecmp - ounoe obyuenue, 1 kypc — 3aournoe obyuenue),

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

[Tepeuens kKoMIEeTeHIINMA, (HOPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTMHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOIL MHAWKATOPa NJOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHXEHEPHBIE
3ama4n B po(hecCHoHATBHON
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 ecTeCTBEHHOHAYyYHbIE METO/IbI TEOPETHUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNsI OOBEKTOB, POLIECCOB, SBICHHUMI, TPOBOJANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaThl

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

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 TUCIUIITINHE

O1eHOYHEIS
MaTepHabl
(cemectp 1,2, kypc-1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pemeHns IpeaMeTHO-IPOIIBHBIX 3a71a4

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 TPEAMETHO-MTPOGMIBHBIX 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
3alaHHON METOIMKE U  aHAIM3HPYeT
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

OO0yyJaromuiics 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 OWJIET, COCTOSIIMI M3 TEOPETUIECKHX BOIIPOCOB U MPAKTHYCCKUX 3aJaHUH;
2) BeimonHenue 3anannii B JMOC yHuBepcuTera.

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

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC 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 IOHSATHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DM3MKH U MX POJIb B PELICHHI
HayK U penieHus HPEeIMETHO- | MpeIMeTHO-TPOQHIBHBIX 33124

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaisHBIM yCKOpEHHEM MaTepPHaIbHON TOUYKH Ha3BIBACTCS

a) COCTaBISIIOIIAS BEKTOPA YCKOPEHHsI, HAMPABJICHHAS 110 KACATENbHON K TPACKTOPUH MaTepUAIbHOM TOUYKH

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

C) mpowu3BeleHHE MOAYIISA BEKTOpPA YCKOPEHHUS HA BEKTOP HOPMAJIK K TPAEKTOPHH MaTEPHAIBHON TOUKH

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

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

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

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

a) JIroboe Teao MOKOMTCS WK JBHIKETCS MPSIMOJIMHEWHO, ECIIM HA HETO HE AEHCTBYIOT HUKAKHME CHJIBI MM JEUCTBHE BCEX
CHJI CKOMIICHCHUPOBAHO

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

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

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

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

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

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

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

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

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

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

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
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 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 JIEKTPOCTATUUECKOTO MO ?

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

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

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

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3JelNCHHBIX CIOEM [UANICKTPHKA C OTIMYHOM OT COUHHIBI IUIICKTPHICCKOM
POHULIAEMOCTBIO

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

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT ApYyra NPpOBOLHUKOB

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 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, MpOMICAUICTO YEPE3 MOJIApHU3aATOpP, IMPU OTCYTCTBUH IIOTJIOHICHUA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

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

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

MHTCHCHBHOCTh €CTECTBECHHOTO CBETa, IPOIMICAIIETO 4Yepe3 ONTHYECKYIO CHCTEMY MMOJSpU3aTOp-aHaIH3aTop, BCEraa
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJAIONIETO Ha MOJIIPU3ATOP

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

12. CnekrpaibHas u3jiydaTesbHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3JTydacMast GHHHHHeﬁ TMOBEPXHOCTH TEJIa 3a CAUHUIY BPEMCHU B €AMHUYHOM HHTEPBAJIC TJIMH BOJIH

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

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

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

13. 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 IBMXXEHHUH SJEKTPOHOB [0 OPOUTE MPOUCXOAUT HEMPEPHIBHON U3TyUeHHE SHEPTUU

Paauyc opOHUTBI 3JIEKTPOHA C TEUESHHEM BPEMEHH YMEHBIIAETCS

14. Yto BBIpaKaIOT COOTHOIICHHSI HEOTPEIEIIEHHOCTEH B KBAHTOBON MeXaHUKe?

COOTHOLICHUSI MEXKAY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPAMUHATHI H UMITYJIbC MHUKPOYACTHIIBI

OTcyTCTBHE OrpaHUueHUH U1l OAHOBPEMEHHOTO M3MEPEHHsI KOOPIMHATHI U MMIYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

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

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

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

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

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUALHOW TOUKH OMPEAesIeTcs: PopMyIIoi
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2. Kakas ¢opmyna BelpaxkaeT paboTy INpH JABWKEHHH MaTepHaIbHOW TOYKHM MO MPOU3BOJBHON TPAeKTOPUH U3 MOJOXKEHUs 1 B
roJioxxenue 2?

2 2
DA =[F07 2 a,—F.(1,-v) 3) A,=[F-dr 4 a,—F.r, 5 A,=Fs,cosa
1 1

3. MomeHT HWHEPpLUUU NIPOU3BOJIBHOI'O T€JIa OTHOCUTCIBHO HeHOI[BH)KHOﬁ OCH BpAILICHUS OIIPECACIISICTCA (I)OpMyJIOfI

N N
1) :zmiri 2) J=mr? 3)J=Mr 4) 3-3 +ma> 5)J :Z:miri2
i1 i

4. Yxaxure (pOpMyITy Ui MOMEHTA MHEPIIHU TOHKOTO OJHOPOIHOTO CTEpPKHs Macchl m U ummHBI | oTHOCHTENEHO
HENOJIBIYKHOM OCH BpaIICHUS, TPOXOIAIICH Yepe3 CepeIuHy CTEPIKHS.

1 1 1 1 2
J="ml? J="ml? J="ml? J=—ml? J=5ml?
2 2 2) 3 3 4 4) 12 %) 5

5. Vkaxure dhopmyny ast KITJ] TerioBoii MamaHb

T,-T .
1) ]7 = 1_[_72 2) 77 — :no,‘lesn 3) 77 — % 4) 77 — QlQ Q2 5) ’7 — Q ?IQ
1 sampay 2 1 1 2

6. Yxaxute popMyiy Ui pacnpenenenus bonbmana.

E.+U V
l) n=n, e)@(_i’fl‘_”j 2) n:noe)@[—’c“k”_rj 3) n=n, exp[—g_l_j 4) n=n, e)@[_%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.

NE-2 2E--S_ 3e-—9_ He-_9_ 5e-T
&, 2¢,d? 4 r? 4re,S 2¢g,

2. 3akoH buo - CaBapa — Jlamnaca uMmeet BHI

1) Bt A0V oy g M 1Tl gy g K QVXE -y g _ o LAl XD 5y g 11
Ar r 4z r? Ar r 4z r? 4z r?

3. Kakast u3 popMyI1 MPaBHIBHO OTPAKACT CBSI3b MEIKAY HAMPSHKEHHOCTHIO 3JICKTPUIECKOTO TIOJIS M TOTCHITHAIOM 3JIEKTPHYCCKOTO
moJjs?

2. ~ ~ ~ E
1) ¢, =[E-dF 2) p=E.F 3) g,—,=E-(F-7,) 4) p=divE 5) 0=
1

4. 3akoH Amriepa B 00IIEM BHUIC UMEET BU]T
1) dF=1dIxB 2)dF=11xdB 3) F=11xB 4) F=I1-B 5) F=11Bcosa




5. Kakoe w3 nepe4nciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?
1) {B-ds—q 2 §H-ds=0 3 fEdi-0 4HH-—-T 5 o-[E-ds
S S L /’I S

0

2
6. Eciu w, = JE_C o= %_ sz , TO (opMyJa IUIsl 3aTyXalolKX KoiebaHuil B CHJIbI TOKa B KOJIEOATEIbHOM KOHTYpPE
HMCCT BU/
D= Ioe)@(—z—it)cos(a)ot+a) 2) 1= Ioem(—z—itjcos(wna) 3) I =1, codmt+a)

4) I =1,codwt+a) 5) 1=1,cosat)
7. Ilepnon 3aTyxaromux KojeOaHui B KoJieOaTeTbHOM KOHTYPE PaBeH
1 1 1 1
1 R 1 R 1 RY):? 1 R )2 1 R\
1) T=227 —+—| 2) T=27—- NT=27—+—| AHT=271——— 5) T =24 —
) ”[LC 4L2) ) ”[Lc 4L2J ) ”[Lc 4L2] ) ”[Lc 4sz )T 2”[Lc+4uj

8. VIHTGHCHBHOCTh TIPH HANOKEHWH JBYX Kocepenmubix BOJH paBHa (0 [ passocts $a3; |, |, WHTCHCMBHOCTH BOIH B

ornensHocTH, I, #1,):

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

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInHbl BoJHbL. Kakoil n3 ¢opmyn cooTBeTCTBYeT
MaKCHMYM II€pBOTO HopsaKa?

. A
1)smqo=a 2)sin¢=% 3)sin(p=% 4)sin¢=% 5)singo=2d—)L

i |
10. Ecau " min g " max- MyHUMAalbHAsS U MaKCUMallbHass HHTEHCUBHOCTh YaCTHYHO NOJIAPpU30BAHHOTO CBCTA, IPOIIYCKAaeMOr'o
AHAJIU3aTOPOM, TO CTCIICHDb IMOJJAPU3allUU CBETA OIPCALCIIACTCA 110 (I)OpMyJ'IC
I | | — 1

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

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

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

1 2 2

1) sina:n— 2) sina::— 3) tgoz:rr:—1 4) tga::— 5) cosaz:i

n2 1 2 1 nZ

2.2 TunoBble 3a]aHUA /I OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIBHBIN pe3yIbTaT:

Kon 1 HaumeHnoBanue OO6pazoBaresbHBIN pe3ysbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHITNH

OIIK-1.2. TTpumensieT ocHOBHBIE | OOy4JarOImUNCs yMeeT:

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

pelLIeHus MPEIMETHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MorouukiucT 3a nepBble 5 MUH Ipoexall 3 KM, 3a mocienyromue 8 MUH — 9,6 KM U 3a mocieqaue 6 MUH — 5,4 KM.
OmnpenenuTts CKOPOCTh ABIDKEHUSI MOTOLMKINCTA HA KaXKIOM U3 TPEX Y4acTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMs
JBIDKEHMUSL.

2. JlBa moesja UIyT HaBCTpEUy JAPYT APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/u. [Taccaxxup B nmepBoMm moesze
3aMedaeT, YTO BTOPOH Moe3 NPOXOJUT MUMO HETo B TeueHue BpeMeHH t = 6 c¢. Kakosa qyiuHa BToporo noesna?

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




10.

11.

10.

11.

12.

13.

14.

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

[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, IMPOLECCOB U SIBICHUH, MPOBOAUTH (PH3MUYECKUE DKCIEPUMEHTHI TI0 3a/aHHOM
IKCIIEPUMEHTAILHOTO METOJIMKE U 00padaThiBaTh UX Pe3yJIbTaThl




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

a)
b)

c)
d)

€)

b)
c)

€)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. 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. He6ospiioe Teno (MatepraibHy0 TOUKY) Opocunu moj yriaom 30° K TOPU30HTY C HadalbHOU cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

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

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

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha Benu4MHY, paBHYIO
0,1 cm

0,2 cm

2cMm

lcm

0,5 cMm

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

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, netsmas co CKOpOCThIO 2 M/c, IMONaaeT B MOABEUICHHBIN JIMIIKUH JIUCT OyMaru maccoi 1,5 T.
Cpa3y nocJe CTOJIKHOBEHHUSI CKOPOCTh JABMKEHUS JINCTA C MPWIIHIIIEH K HEMY MYXOHW COCTaBJISIET

2 M/c

1 m/c

0,5 M/c

0,2 M/c

0,1m/c

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

1 Mm/c

5 m/c

10 m/c

20 m/c

40 m/c

8. Omuopomubiii muck pamumyca 0,1 M, KaTsmuiics 0e3 MPOCKaIb3bIBAHHS 110 TOPH3OHTAIBHON IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TToTiaiasi Ha HAKJIOHHBIA yYaCTOK, ITOJTHUMAETCS Ha BBICOTY

2,5m

1M




c) 05m
d 04wm
e) 02m

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

a) 3

b) 4

c) 5

d 6

e) 7

10 B JABYX OAWHAKOBBIX 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

[ToTok BeKTOpA 3MMEKTPUUECKON HHIYKINH (3JEKTPUIECKOTO CMEICHHUS ) Yepe3 ChepHIecKyro IOBEPXHOCTh, OXBATHIBAIOILYIO
TOUCYHBIC 3aPABI () = 2 1K, q, = 3 uKu, gz =~ 2 1K, 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 TIpuMmepsl 3a1aHuii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOUYHHKA TOKA, MOAKIIOYCHBI ABa UACAJIbHBIX BOJIBTMETPA.

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

2. UYemy paBHO compoTuBIeHHe 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 MOJIA ATOTO MApHKa B TOUYKE Ha PACCTOSHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepxut N BHTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIMSA B IIEHTPE TaKkoW KaTymKd paBHa B,. Uemy Oyzer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KATYIIKU, €CIIU YBEJIUUNUTh KOJIMYECTBO BUTKOB B HEeH B 2 pasa, a TOK, IPOTEKAIOIIUI B
Hel yMEHBIINTSH B 2 paza?

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

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYKICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a Ieproa?

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

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHuTCs paccrosiHME MeXIy HHTep(EepeHLUUOHHBIMU NonocamMu B ombiTe KOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra mivna Bosiuel u3Menunach ¢ 600 um Ha 400 HM. Kak u3MeHMIaCh IIMPHHA TI0JIOC Ha 3KpaHe?

10. Tlepwon audpaxunonHoN pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHHE MEXIy TIIABHBIMH MaKCHMyMaMHd TIPH
Judpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AM(PaKIUH, €CId MepHo IU(paKIMOHHON
perieTku OyaeT paBeH 2d, a MOJOXEHUE MEXKY PELICTKOH U SKPAHOM He U3MEHHTCS?

11. Kak u3MeHmIach TeMIIepaTypa 4epHOTO Teja, €ClH JUIMHA BOJIHBI, COOTBETCTBYIOIAsi MaKCUMYyMY €r0 CIIEKTPaJIbHOU
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta H3MEHEHa YacToTa CBETa, €CIIM MaKCHMallbHasi CKOPOCTh 3JIEKTPOHOB IpH (oTo3¢ddexre Bo3pocia B 3 paza?
PaboToii BEIX0/1a 3I€KTPOHOB U3 METalIa IpeHeOpeyb.

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

1. Cucrema otcuera. [IpoiineHHslii myTh U HepeMelieHrne. Pamuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MEKIAY HUMHU. Cpe)msm CKOPOCTb U CPpEAHEEC YCKOPCHUC. TanrennuanbHOE U HOpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, YriioBOil CKOPOCTH U YIJIOBOrO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEHWHBIMH BEIMYMHAMM.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitue cuibl. Crioxxenue cuil. Tperidl 3aKOoH

HrroToHa. rpaHI/I[H)I MMPUMEHUMOCTHU KITACCUIECKOT'O croco0a onucaHust JABHXXCHUSA YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CUJIBI COIPOTHUBJIICHUS, YIIPYTHUE

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

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

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

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

. KOHCCpBaTI/IBHLIC (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 U3MEHEHHUSI U COXPAHEHHUS TTOJTHON MEXaHMYECKOW SHEPIHU CUCTEMBI.
11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOH CUCTeMbl. MOMEHT cuibl. MOMEHT

HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTECIIBHO OCH.

12. 3akoH U3MEHEHHS U COXPAHEHHSI MOMEHTA UMITYJIbCa MEXaHUYECKOIl CHCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIpPyroe M abCONIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

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




15. Onpenenenne moment unepunn. Teopema Illteiinepa.

16. MOMEHT MHEPIMU TOHKOTO CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYIJISIPHON CTEPXKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NEPHIEHIMKYIISIPHON INIOCKOCTH JIMCKA U IPOXO/sIIEH uepes
€ro ILEHTP.

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

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

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HICAbHON KUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

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

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

23. ledopmanust mpomosbHOTO pacTsbkeHust (ckaTus) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyroctu. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarusi). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoseOaHMH B MEXaHWYECKOM cucreMme. [ apMoHMYeckue KojieOaHUs. YpaBHEHHE TIapMOHHYECKHX
KosieOaHMi U ero pemeHue. ['eoMeTpuueckas HHTEpIPETALHs TAPMOHUYECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarONINX TAPMOHNYECKHUX KOJIeOaHMUil 1 €ero penieHue. Y cJIOBHE CYIECTBOBAHIS 3aTyXalOINX KOJIeOaHUH.
XapaKTepHCTHKH 3aTyXaloMNX KoJieOaHWii: 4acToTa, rnmepnoj, ko3uunueHT 3aTyxanus, J0rapupMUIECKUil TeKPEMEHT 3aTyXaHus,
IIOOPOTHOCTE.

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

30. SIBnenue pe3oHaHca. PesoHaHcHas yacrora.

31. BonnoBele amwxenust. [Tnockas cuHyconaibpHas BojHa. berymue u cros4yue BoiaHbl. YacToTa, JiMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, NPOLIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMHKN. [IoHATHE SMIMPUIECKON TEMIIEPATyPBHI.

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

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

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

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMoanHamuueckoil cucrembl. IlepBoe Hawano TtepmoiauHamuku. Dopmyna s pabOThI
uzeanbHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TennoeMKOCTh TePMOAMHAMUYECKON CHCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUUeCcKOM IIpoIieccax U CBsSI3b MEXAYy HUMHU. BHYTpeHHss sHeprus uaeaJbHOro rasa.

40. Anrabaruueckuii mporiecc U ero ypasHenue. Pabora ra3a npu agnadaTiyeckoM nporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

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

43. Bropoe Ha4yaj0 TEpMOJMHAMUKH B Pa3IMUHBIX (OPMYIHPOBKaX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiictBa 3HTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAWHAMHMKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

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

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTatmueckoro moist. [IpuHimn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTATHYECKOTO TOJIS B BaAKyyMe.

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

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTb 0SS B IMAJIEKTPHUKE.

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

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuyeckast eMKOCTh yEAMHEHHOTO NMPOBOAHNKA. KoHaeHcaTophl. DIIEKTPOEMKOCTh KOHJEHCATOpA.

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

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

17. Dnexktpudeckuii TOK B Bakyyme. TepMOdJIeKTpOHHAsI SMHUCCHSI.

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

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

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

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

22. MarautHoe ToJIe COJICHOUIA M TOPOHTIA.

23. PaboTa 1o mepeMeneHnIo MPOBOTHIKA W KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

24. DHeprus MarHUTHOTO TOJIS.

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

26. BekTop MarHUTHON MHAYKIIMU B BEILIECTBE.

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

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

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

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

31. IHRyKTUBHOCTE KOHTYpA. SIBICHNE CAaMOMHIYKIIHH.

32. Toxu IpH pa3MBIKaHUH M 3aMBIKaHUU [end. B3anMHuas naayknus. Teopema B3auMHOCTH.

33. Buxpesoe anexTpuueckoe moie. Tok cMemeHus..

34. YpaBHeHnus MakcBeia AJ1s 3JIeKTPOMArHUTHOTO TTOJISI.

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

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

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

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

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

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

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

42. VIntepdepeHiys cBeTa B TOHKUX IUICHKAX M [UIACTHHKAX.

43. Kozpua HeroToHa.

44. JTudpaxuums cBeTOBBIX BOJH. MeTox 30H dpenerns.

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

46. Tudpaxuus dpayHrodepa Ha 0JHOM LIEIH.

47. Tudpaxuus OpayHrodepa Ha quHpakIIUOHHON peIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EcTecTBeHHBII M TOJIIpU30BaHHBIA cBeT. [lomspu3amnus cBeTa NMpH OTPaXEHHMHM M IPEIOMIICHWH Ha TPAaHMIE JBYX
JIN3IIEKTPUKOB.

50. INonstpu3anust cBeTa IPH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3Iy4YeHHE U €r0 XapaKTePUCTHKH.

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

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

54. Dddext KomnroHa u ero anemeHTapHast TEOpHsL.

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

56. KopryckyisipHO-BOJTHOBOM Jyaju3M CBOMCTB BeliecTBa. BoiHsl ¢ Bpoiist u MX CBOMCTBA.

57. CooTHomIeHHe HeonpeaeneHHocTel [ elizenbepra.

58. BonHoBasi pyHKIHUS 1 €€ CTATHCTHYECKUI CMBICIT.

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

60. Yactuma B 0THOMEPHOU MOTEHIHATIBHOM sIME.

61. [IpoxoxieHre yacTHIEH OTeHIMAaIBHOTO Oapbepa.

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

63. Hepa3innunMocCTh OJIMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [IpuHuun [Maynu. CTpyKkTypa SHepreTuyeckux ypoBHel B
MHOTO3JIEKTPOHHBIX aTOMaXx.

64. Turesl cBsi3eii YIEKTPOHOB B aTOMaX.

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

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

67. DneMeHTbl KBAaHTOBOW TEOPUH H3JIydeHHUs. BBIHYXIEHHOE M CIIOHTaHHOe Hu3nydeHue (GoToHOB. [IpuHiUn paboThI
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. DneMeHTapHBIC YACTHUILIBI U UX B3aUMO/ICHCTBUSL.



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

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

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

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

- OLICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 001Iero oobEMa 3a1aHHBIX BOTIPOCOB,

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

Kpurepun ¢popMupoBanusi oueHOK M0 pe3yJbTaTaM BbINIOJTHEHUS 3aIaHU

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

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTbIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OIMOKY U OJTHOTO HeloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 32 padOTy, €ciu 00y4yaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUT HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
IIPEBBICUIIO HOPMY JIJIsl OLCHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowvr owubox:

- 2pyoOvle OwubKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUE NPUEMO8 peuieHus 3a0ay;
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, onpedelleHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HePaAYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYTUPOBKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32aUTEHO» — CTYACHT MPUOOpeN HEeoOXOAMMBbIE YMEHUS W HABBIKH, MPOIAEMOHCTPUPOBAI
HaBBIK MPAKTHUYECKOTO MPUMEHEHHUS OIYYEHHBIX 3HAaHUN, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKHX OLIMOOK

«Xopo1o/3a4TeH0» — CTyICHT IproOpes He0OXOAMMbIE YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAI HAaBBIK
MPAKTUYECKOTO IPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OINOKH U HETOYHOCTH.

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

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