MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU

(denepajsbHOe rocyiapcTBeHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOE YUpeKAeHUe BbICIIEro
o0pa3oBaHus
«KpacHosipckuii rocy1apcTBeHHbIN MeJaroru4ecKuii yHuBepcuTer
um. B.II. AcradpneBar»

(KT'ITY um. B.I1. AcradbeBa)

NPEJMETHO-IPAKTUYECKHUHU MOYJIb
DU3HYECKUH NPAKTUKYM

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit D9 ®u3nku, TeXHOJOTHU U METOAUKHU 00yYeHHU s

VY4eOHblil TI1aH 44.03.05 ®usnka n MaTeMatnka (o9Hoe, 2026).plx
44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQUISIMH MOJATOTOBKH)
Hanpasnennocts (mpoduib) o6pazoBarenbHON MporpamMmbl DU3nKka U MaTeMaTHKa
Beimmyckaromnye kadenpsr:
MaremaTuku U METOUKK 00yueHHs: MaTeMaTuke; OU3NKY, TEXHOJIIOTHH U METOTUKU

o0yueHus
Kpanuduxarus O0axanaBp
®dopma 00ydeHus OYHAas
OO0w1ast Tpy10eMKOCTb 4 3ET
Yacos 110 yueGHOMY ILIaHY 144 Bugs! KOHTpoONIsL B cemecTpax:
B TOM YHCIIE:
ayAUTOPHBIC 3aHATUS 0
caMOCTOsITeNIbHAsE paboTa 107,85

KOHTaKTHas paboTa BO BpeMs
npomexytouHoi arrecrauu (MKP)

Pacnpeuenenne YacoB JUCHUILIMHBI 110 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp 7(4.1)
Ha Kypce>) Uroro
Henens 15 3/6
Bup 3ansaTuit v PII i PII
JlabopaTopHsbie 36 36 36 36
Kontposb Ha 0,15 0,15 0,15 0,15
MIPOMEKYTOUHYO
arrectanuio (3a4er)
B ToMm uucne B popme | 4 4 4 4
MIPAKT.IOATOTOBKH
HUroro ay. 36 36 36 36
Konrakthas padora | 36,15 | 36,15 | 36,15 | 36,15
Cawm. pabora 107,85 | 107,85 | 107,85 | 107,85
HUroro 144 144 144 144




IIporpammy cocTaBuI(1):

knH, [loyenm, Jlamwinyes Cepeeii Bacunvesuy; Cmapuwiuii npenooasamens, [Llepememvesa Hadesxrcoa Braoumuposua

Pabouast nporpamMma AUCIIUIUTNHEL

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYaPCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa3oBaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOArOTOBKU
44.03.05 INenaroruueckoe oOpazoBaHue (¢ AByMs NpOQHUISIMH NOAr0TOBKH) (prka3 MuHoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 IMenaroruueckoe oOpazoBanue (C IByMs IPOQUISIMHA HOATOTOBKH)

Harmpasnennocts (mpoduiib) oOpa3oBareabHOMH mporpaMmbl Ou3nka U MaTeMaTHKa
Brinyckatomue kadenpsr:

MareMaTHKH U METOJUKH 00yueHHs MareMaTuke; OU3UKU, TEXHOJIOTHH U METOIUKH 00yUCHHS

YTBEPAKJICHHOTO yu&HBIM COBETOM By3a oT 24.06.2026 npoTokon Ne 10

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D9 ®usuku, TeXHOJIOTHU U METOTUKH 00ydeHUsI

IIporokomn ot 06.05.2026 T. Ne 10

3aB. kadenpoit Jlareiaies Cepreii BacuibeBud

CoracoBaHo ¢ npenctaButessiMu paboronareneii Ha 3acenannu HMC YT'H(C), nporokoin Ne8 ot 14 mas 2026 r.

IIpencenarenrs HMC YTH(C) Aémmna Exarepuna AnnpeeBHa



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

c(OpMHPOBATh Y CTYJEHTOB €IMHYIO, CTPOHHYIO, JIOTHIECKH HETIPOTHBOPEUUBYIO KapTHHY IIUPOKOTO Kpyra GU3MIECKUX SIBICHUM
yepe3 peIIeHHe MOIENbHBIX 3a/lad HAaYJIbHOTO YPOBHS U HCIIOJIB30BAaHMSI YMEHUH B 00pa30BaTeIbHON IESATENFHOCTH.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pazgen) OIL: | F1.B.02

2.1 | TpeGoBaHus K NPeIBAPUTEIbHOI MOJATOTOBKE 00YYaIOIIETrOCs:

2.1.1 | BBoaHbI# Kypc QU3HUKH

2.1.2 | O0mmas u 3KCIepuMeHTalIbHAs (HH3MKa

2.2 | ncumnanebl (MOIYJIM) M IPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOI TUCHHUILITMHBI (MOIYJI51) HEOGX0IUMO KaK

npeaumecrBylouiee:

2.2.1 | Meronunka o0yueHus Qusuxe

2.2.2 | Teopernueckas ¢pusuka

3. POPMUPYEMBIE KOMIIETEHIIVMHX 1 UHAUKATOPBI UX TOCTH)XEHUA

YK-1: Cnoco0eH ocyliecTBJIATh NOMCK, KpUTHYECKU aHAIN3 U CHHTe3 HH(pOopMaliU, NPUMEHATh CHCTEMHbII MOAX0A AJIsl

pelICHUus MOCTABJCHHBIX 3a1a4

YK-1.1: leMoHCcTpUpYeT 3HAHHE 0COOEHHOCTEH CHCTEMHOI0  KPUTHYECKOT0 MBIILIEHUSI, APTYMEHTHPOBAHHO (hopMupyeT
co0CTBEHHOE Cy:KIeHHe H OLleHKY MH(opManuu, NpMHUMAaeT 000CHOBAHHOE pellleHue

3HaTh:

Yposens | Hmeet mupoxue 3HaHUA 00 0COOEHHOCTAX CUCTEMHOI'O U KPUTUYECKOTO MBIIUICHHUS,
CBOOOJIHO apryMEHTHPOBAHHO ()OPMHUPYET COOCTBEHHOE CYXKICHUE U OLIEHKY
uH(pOpMaIUHY, IPUHUMAET 000CHOBAaHHOE PEIIECHUE.

Yposens 2 VmeeT yBepeHHbIE 3HaHUSI 00 0COOEHHOCTSIX CUCTEMHOIO M KPUTUIECKOTO MBIIITIECHUS,
apTyMEHTHPOBAHHO (hOPMHUPYET COOCTBEHHOE CYKAEHNE U OLEHKY HH()OPMAIINH,
IIPUHUMAET 000CHOBAHHOE PELICHHE.

VYposens 3 ViMeeT mOBEepXHOCTHEIE 3HAHUS 00 0COOCHHOCTSAX CHCTEMHOTO M KPHTHIECKOTO
MBIIUICHHS, apTyMEHTHPOBAHHO (pOPMHUPYET COOCTBEHHOE CYXKICHHE U OIICHKY
uH(bOpMaIMH, IPUHUMAaEeT 000CHOBAaHHOE pelIeHHEe C HOCTOPOHHEN TOMOLIBIO.

Ymern:

Yposens 1 CB0OOAHO IPUMEHSET Ha NPAaKTUKE OCOOEHHOCTH CUCTEMHOTO U KPUTUUECKOTO
MBIIUICHUS, ApTYMEHTUPOBAHHO (OpMUpPYET COOCTBEHHOE CY>KACHUE U OLICHKY
nH(OpMAINH, IPHHIMAeT 000CHOBAHHOE PEIIeHHE.

VYposens 2 ITpumeHseT Ha IPaKTUKE OOJIBIIMHCTBO OCOOEHHOCTEN CUCTEMHOIO U KPUTHYECKOTO
MBIIUICHHS, apTyMEHTHPOBAHHO (pOPMHUPYET COOCTBEHHOE CYXKICHHE U OLICHKY
nH(MOpMAINH, IPHHIMAaeT 000CHOBAaHHOE PEIIeHHE.

Yposens 3 ITpumeHsieT Ha IPAKTUKE HEKOTOPBIE OCOOEHHOCTH CUCTEMHOTO U KPUTHUECKOTO
MBIIUICHUS, ApTYMEHTUPOBAHHO (opMUpPYET COOCTBEHHOE CY>KACHUE U OLIEHKY
UH(}OPMAIMH, IPUHIMAET 000CHOBAaHHOE PelLIeHHEe C HOCTOPOHHEN TOMOLIBIO.

Buagers:

VYposens 1 VYBepeHHO BIaieeT BCEMH 0COOEHHOCTSMH CHCTEMHOTO M KPHTHYECKOTO MBIIIICHHUS,
apTyMEHTHUPOBAHHO (OPMHPYET COOCTBEHHOE CYXACHHE U OLEHKY HH()OPMAIINH,
IIPUHUMAET 000CHOBAHHOE PELIECHUE.

VYposens 2 Brmazseer G0NBITMHCTBOM OCOOCHHOCTEH CHCTEMHOTO M KPHTHIECKOTO MBIIITICHHS,
apTyMEHTHUPOBAHHO (JOPMHPYET COOCTBEHHOE CYKACHHE U OLEHKY HH()OPMAIINH,
IPUHUMAET 00OCHOBAHHOE PEIICHHE.

Yposens 3 Brnageer HEKOTOPHIMU 0COOCHHOCTSAMH CHCTEMHOTO U KPUTHIECKOTO MBIIITICHUS,

apryMEHTUPOBAHHO (hOPMHUPYET COOCTBEHHOE CYXJICHHE M OLICHKY HH(POPMALIUH,
NpUHUMAaET 000CHOBAHHOE PEIICHHE C IIOCTOPOHHEH MOMOIIBIO.

YK-1.2: IIpumensier jJorndyeckue ¢popMsl 1 Ipoueaypbl, cnocodeH K pediexcun mo NoBo1y cOOCTBEHHOM U YYyKOii

MbICJIUTEIbHOM AeSITeJJbHOCTH

3HaTh:

Yposens 1 MosKeT epeyrciInTb U 0XapakTepU30BaTh BCE U3YUEHHbIE JIOTHIECKUE (POPMBI U
HpoLEeIypbl, IPUMEHAEMbIe AT peIICKCHH 110 OBOAY COOCTBEHHON M Ty>KOH
MBICHHTCHBHOﬁ JCATCIIBHOCTH.

Yposens 2 MoskeT nepeyrciInTb U 0XapaKTepu30BaTh OOJIBIIMHCTBO N3YUEHHBIX JIOTHYECKUX (GopM u
MIPOIEy P, IPUMEHSIEMBIX JUTs pe(IICKCHH 10 MOBOAY COOCTBEHHOM U UyKOU
MBICIUTENBHON AEATENHHOCTH.

Yposens 3 MoskeT nepedrciIuTh U 0XapaKTepu30BaTh HEKOTOPHIE U3 U3YYEHHBIX JIOTHIECKUX (HOpM 1

pouenyp, IPUMEHIEMBIX Ul pe(IeKCHH 10 MTOBOAY COOCTBEHHOM U Uy KOU




MBICIIUTEJILHOM ACSATEIHHOCTH.

YMmers:

Vposens 1 [ToTHOCTBIO CAMOCTOSITEIIBHO OCYIIECTBISIET PE(ICKCHIO IO TIOBOLy COOCTBEHHOH 1
Yy>KOU MBICIUTEIBHON JEATEIbHOCTH.

Yposens 2 B Gonbuieii creneHn caMoCTOsTEIbHO OCYIIECTBISIET PE(ISKCHIO IO IOBOLY
COOCTBEHHOM M 4y>KOI MBICIUTEIILHON EATSILHOCTH.

Yposens 3 OcymiecTBisieT pedIIeKcHio 1Mo MoBoay COOCTBEHHON M UyKOH MBICIUTEIbHON
JIESITeIBHOCTH TOJIBKO ITPHU HOMOIIH TPETHHX JIHII.

Baagern:

VYposens | JleMOHCTpHpYeT Ha IPaKTUKE UCIIOIb30BAHUE BCEX N3YUECHHBIX JIOTHYECKUX GOpM U
npouenyp pediaekcu mo NoBogy COOCTBEHHOM M Ty>KOW MBICTUTEIbHOHN JeITeTbHOCTH.

Yposens 2 JleMOHCTpHpYET Ha PaKTHKE UCIIOJIb30BaHUE OOJIBITMHCTBA U3YUECHHBIX JJOTHYECKUX
(dhopm 1 niporieyp pedekcru 1Mo MoBOy COOCTBEHHOM U Uy>KOW MBICIUTEIBHOM
JIeITeTbHOCTH.

VYposens 3 JleMOHCTpHpYeT Ha IPAKTUKE HCIIOIb30BaHIE HEKOTOPBIX U3YUEHHBIX JIOTHYECKUX (HOpM

U mpoueayp pedaekcHu 1o MOBOLy COOCTBEHHOM U Uy>KOW MBICTUTENEHON NeITeTbHOCTH.

YK-1.3: AHanu3upyeT HCTOYHUKU HH(POPMALUY € Le/1bI0 BhISBJICHUS HX NIPOTHBOPEYHIi U IOUCKA J0CTOBEPHBIX CyKIeHHil

3HaTh:

Yposens | 3HaeT pa3IuyuHble BUIbI HICTOUHUKOB HH(GOPMaNUH B 00J1acTH GU3UKU U METOJUKU
00y4eHHs GU3KKHU, AITOPUTMBI UX [IOUCKA U IPU3HAKU JOCTOBEPHOCTH.

VYposens 2 3HaeT OCHOBHBIC BHIBI HCTOYHUKOB HH(OpMAIHK B 001aCTH QUBHUKH U METOIUKH
00ydeHHs GU3UKH, a TAKKE aJITOPUTMBI UX TTOHCKA.

VYposens 3 Hmeet npencraBieHne o BUAaX HCTOYHUKOB HHGOPMAIHU B 00J1aCTH QU3UKH U METOTUKH
o0ydeHns (GU3MKH, a TAKKe aJITOPUTMAX UX ITOHCKA.

YMmers:

Yposens | AHanu3upyeT UCTOUHUKU UHGOPMauy B 0061acTH GU3UKU U METOJUKU 00yUCHUS
(hU3UKH, CAMOCTOSATEIILHO BBISBIIAET U ONpPEEseT IPOTUBOPEUHUS, BBIPAXKaAET
COOCTBEHHOE CYX/ICHHE, 000CHOBBIBAET €0 JOCTOBEPHOCTb.

VYposeHns 2 AHaM3UpyeT UCTOUHUKH HHPOPMALIUK B 00JIACTH (DU3UKU M METOAUKU O0YUICHUS
(hU3HKH, CAMOCTOATENHHO BBISBIISIET U ONIPEEIsieT MPOTUBOPEUHS, BEIpaKaeT
COOCTBEHHOE CYXJIeHHE, 0OOCHOBBIBAET €T0 JOCTOBEPHOCTD, IIPU STOM HCIIBITHIBACT
HeOOJbIINE 3aTPyJHEHHUS.

VYposens 3 AHanu3upyeT HCTOYHUKH HHPOPMAIH B 00JacTH GU3HKH  METOTUKH O0yUSHHUS
(u3HKH, HE BCETAa BBISABISET IIPOTHBOPEUUSI, C TPYIOM OINPEAENISET JOCTOBEPHOCTD
WCTOYHHKA.

Baapers:

VYposens | CB0OOIHO OCYLIECTBIISIET JEATENHHOCTD MO TIOMCKY UCTOYHUKOB HH(MOPMAIIMU B 00JIACTH
(U3MKM ¥ METOJUKU 00yUeHUS (PU3UKH, HA OCHOBE BBISBICHHBIX IPOTUBOPEUU U
JAOCTOBECPHOCTH Cy)!([leHPIﬁ, B])I6I/lpaCT METOAbI UCCIICAOBAaHMU.

Yposens 2 OcyIecTBIISET AESTENBHOCTD 110 IOUCKY UCTOYHUKOB MH(GOpMALUK B 001aCcTH GU3MKU U
METOJUKH O6y‘iCHl/lﬂ (1)1/131/11(]/[, Ha OCHOBCE BBISABJIICHHBIX l'lpOTI/lBOpC‘{I/lﬁ U JOCTOBCPHOCTHU
CYXXIIEHUI, BEIOMpaeT METOABI UCCIIEAOBAHMS, TIPH 3TOM HCIBITHIBAET HEKOTOPHIE
3aTpyIHEHHSI.

Yposens 3 C nocTopoHHEH NOMOIIBIO OCYIIECTBISET ASSATENbHOCTD 110 HOUCKY HCTOUHUKOB

uHpopmary B 00nactu GU3NKU U METOAUKH 00ydeHHs HU3UKU.

ITK-1: CnocoGeH ocBanBaTh U UCNOJIH30BATh TEOPETHICCKHUE SHAHUA U MPAKTUYECKHE YMEHUS U HABBIKH B HpeZ[MeTHOﬁ

00.J1aCTH NPH pelieHHH NPogecCHOHATBHBIX 3a/1a4

IIK-1.1: 3HaeT CTPYKTYPpY, COCTAB M JUAAKTHYECKHE e/IMHULBI IPeIMeTHOM o0/1acTH (MpenogaBaeMoro npeamMera)

3HaTh:

Yposens 1 CB0OOIHO OPHEHTUPYETCS B CTPYKTYpPE, COCTaBe M AUAAKTHUECKUX eIUHULAX YIEOHOTo
HpeaMeTa BBOIHBIN Kypce Gusukn.

Yposens 2 XOpoIIo 3HAET CTPYKTYPY, COCTaB U JUIAKTUUECKHUE SUHHUIBI y4eOHOTo IpeaMera
npenMera

Yposens 3 B oCHOBHOM 3Ha€T CTPYKTYpY, COCTaB ¥ AUNAKTHUYECKIE CANHAIBI yIeOHOTO IIpeaMeTa

Ymern:

Yposens | VYMeeT caMOCTOATENEHO BBISBIIATE OCHOBHBIC UAAKTHICCKUE SIHHUIBI IT0 TeMaM
y4eOHOro nmpeamera

Yposens 2 VMeeT B OCHOBHOM CaMOCTOSITENIBHO BBISBIISITH OCHOBHBIE TUJAKTHICSCKHE SANHHUIIBI 10
TeMaM y4eOHOro ImpeaMeTa

Yposens 3 ‘YMeeT BBISBIATH OCHOBHBIE AUJAKTHUCCKHUE SAMHUIBI IO TeMaM y4eOHOro mpeamera

BBOJHBIN Kypc (DM3HKH [TOCIIE KOHCYJIBTAIMHU C TIPETIOaBaTENEeM.




Baagern:

VYposens | CB0oOOmHO BiIaieeT METOAAMH O0YUEHHS C YUETOM IUIAKTHYECKUX €ANHHMIL.
VYposens 2 Xopoto BiiaieeT METOJaMU 00Y4EHUS C YYETOM JUIAKTHYCCKUX CHMHHUIL.
VYposens 3 B ocHOBHOM BrasieeT MeToAaMu 00YUIEHHS C yUETOM TUTAKTHIECKUX ANHHIL.

IIK-1.2: YMmeeT ocymecTBAATH 0TOOP y4eOHOI0 COAepPKaHUs AJs ero peaju3aliu B pa3ju4HbIX (popmax o0yuenus B
cooTBeTcTBHH ¢ TpedoBanusamu ®IroC OO

3HaThb:

Vposens 1 CB00O/IHO OPUEHTUPYETCS B COJICPKAHUH yueOHOTO TIpeMeTa

VYposens 2 Xopol1Io 3HaeT coiepKaHue Y4eOHOTo MpeIMeTa BBOJHOTO Kypca (DHU3HKH.

VYposens 3 3HaeT OCHOBHOE CO/Iep)KaHHe Y4eOHOTo MpeaMeTa.

YMmers:

VYposens | CaMOoCTOATENBHO YMEET OCYIIECTBIISTH 0TOOP YU4eOHOro coAepKaHus yu4eOHOTo IpeaMeTa
BBoaHbIi Kypc pU3MKH AJIs €T0 peann3aliy B pa3auyHbIX (opMax 00y4eHHs B
cootBercTBHH ¢ TpeboBanusMu ®I'OC OO.

VYposens 2 B 0CHOBHOM caMOCTOSTEIILHO YMEET OCYIIECTBISITE 0TOOP yu4eOHOTO COAepKaHHS
y4eOHOro npeaMeTa BBOAHBIA Kypc GHU3HUKH JJIS €T0 pealn3alliy B pa3InyHbIX (hopMax
o0yueHus B coorBeTcTBHU ¢ TpeboBaHusmu OI'OC OO.

Yposens 3 YMeeT oCcymecTBIATh 0TO0p YU4eOHOTO cofepKaHusl yIeOHOTO MpeIMeTa BBOIHBIN KypC
(U3UKY U1 €T0 peai3aliy B pa3iniHbIX popMax 00yUyeHUs! B COOTBETCTBUH C
tpeboBanusMu @I'OC OO nocie KOHCYJIBTAIMHN C TIPENOo/aBaTeNIeM.

Baaners:

Ypogsens 1 CBoOoaHo Binazgeet Tpeboanusmu OT'OC OO.

VYposeHns 2 Xopomo Brageet TpedoBanmsivu GI'OC OO.

VYposens 3 Bnaneet ocHoBHbiMU TpeboBanusmu @T'OC OO.

IIK-1.3: /lemoHcTpUpyeT YMeHHe pa3padaTbiBaTh pa3juyHble (OPMbI y4eOHBIX 3aHATHI, MPUMEHATH METOAbI, IPUeMbI U
TEeXHOJIOTHHU 00y4eHHUsl, B TOM YHcjie HHPOpPMALHOHHbIE

3HaTh:

Yposens | 3Haet paznuuHble (OPMbI YUEOHBIX 3aHATUH U pa3IMYHbIe METOIbI, IPHEMBI, TEXHOJIOTHU
00y4eHHs1, B TOM 4HcIie HHPOPMALUOHHbIE

VYposens 2 3HaeT OCHOBHBIE ()OPMBI yUEOHBIX 3aHATHH M OCHOBHBIE METOBI, TIPHEMBI, TEXHOIOTHI
00y4eHus1, B TOM 4HcIIe HHPOPMaLMOHHbIE

VYposens 3 3HaeT HeKOoTOpbIe (POPMBI yUeOHBIX 3aHATHH ¥ HEKOTOPBIE METOMBI, TPHUEMBI, TEXHOJIOTHH
00y4eHHs, B TOM 4HCIIe HHPOPMAIOHHbIE

Ymern:

Yposens 1 YMeet pazpabaThIBaTh pasinyHble (OPMbI YIEOHBIX 3aHATHH, IPUMEHATH PA3IUYHbIC
METOBI, IPUEMBI U TEXHOJIOTHN 00y4eHNs, B TOM YHCIIe HHPOPMAIIMOHHBIE

Yposens 2 YMeeT pa3pabaTbiBaTh OCHOBHBIE (JOPMBI yueOHBIX 3aHATUH, IPUMEHITh OCHOBHBIE
METO/IbI, IPUEMBI U TEXHOJIOTUHN 00Y4EHHS, B TOM YHCIIe HHPOPMALUOHHbIE

VYposens 3 YMeeT pa3pabaTeiBaTh HEKOTOPEIE (POPMBI YIEOHBIX 3aHATHIL, TPUMEHATH HEKOTOPHIE
METOBI, IPUEMBI U TEXHOJIOTHH 00YUCHHUS, B TOM YHCIIe HH()OPMaHOHHEIE.

Buagers:

Yposens 1 JleMoHCTpUpyeT yMeHHe pa3padaThIBaTh pa3IudIHbIe POPMBI yUeOHBIX 3aHATHH 110
y4eOHOMY IIpeMeTy 00Iast ¥ SKCIIepIMEHTANbHAs (DH3HUKA, IPUMEHSTh Pa3INIHbIe
METOBI, TPUEMBI U TEXHOJIOTHH 00y4eHNs, B TOM YHCIIe HHQOPMAIHOHHBIE

VYposens 2 JleMOHCTpUpYeT yMeHHe pa3padaThiBaTh OCHOBHBIC (DOPMBI yUEOHBIX 3aHATHIH 110
y4eOHOMY mpenMeTy (hU3HKa, IPUMEHSTh OCHOBHBIC METO/IBI, IPHEMbI H TEXHOIOTHI
00y4eHHs1, B TOM 4HcIIe HHPOPMAaLMOHHEIE

Yposens 3 JleMoHCTpUpYyeT yMeHHe pa3padaThiBaTh HEKOTOPhIEe GOpMBI yUeOHBIX 3aHATUH 11O
yueOHOMY npeaMeTy (Gu3uka, NPUMEHATh HEKOTOPBIE METO/BI, IPUEMBI M TEXHOJIOTHU
00y4eHus1, B TOM 4HcIIe HHPOPMaLMOHHbIE

4. CTPYKTYPA U COJAEPKAHUE TUCITUIIJIMHBI (MOAYJIS)
Kon HaumenoBanmue pa3zesioB U TeM /BHJ Cemectp / | Yacos | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHA 3aHATHA/ Kypc 11701 M 3JI. peCypChl | PaKT.

Paznen 1. Mexanuka




11 Beinonnenue pabot ¢uzuueckoro 7 8 Konrtponsnas
MpaKTUKyMa Mo pasfeny "Mexanuka" Ha pabora Nel
0a3e naboparopun "DyHIaAMEHTAIBHOTO 3ayer
(bU3UUECKOTO IKCTIEPUMEHTA U
aIIbTCPHATUBHBIX HCTOYHUKOB YHEprun"
Texnomnapka /J1a6/

1.2 Pemenue unauBuUayanbHeIX 3anad /Cp/ 7 29,85 3auer

Paznen 2. MoaekyaspHas ¢pu3uka

2.1 Beinonnenue paboT gpuzndeckoro 7 8 Konrtponbhas
MIPaKTUKyMa 10 paszaeny "MosexyssipHas pabora Ne2
¢u3uka" Ha 6aze maboparopun 3auer

"@yHIaMEHTaIbHOTO (HU3UIECKOTO
SKCHEPUMEHTA U albTePHATHBHBIX
ncTouHnkoB SHeprun" TexHomnapka /J1a6/

2.2 Pemenue unauBuayanbHeIX 3anad /Cp/ 7 24 3auer

Paznen 3. DaekTpuueckue u
MarHUTHBIE SIBJICHHS

3.1 Brimonnenue pabot gpuzngeckoro 7 10 KoHnTponsHas
MIPAaKTUKyMa 110 paszieny "DIeKTpUUECKHe paborta Ne3
Y MarHUTHbIE siBJIeHUA" Ha Oaze 3ayer

nabopatopuu "@yHIaMEHTAILHOTO
(bI3HIeCKOro SKCIepUMeHTa U
aTbTepHATHBHBIX NCTOYHUKOB dHEPTUHU"
Texuomnapka /J1a6/

3.2 Pemenue unIUBUAYyanbHbIX 3ana4 /Cp/ 7 30 3auet

Pa3znen 4. Ontuka u ¢pusuka atoma

4.1 Brimonnenue paboT Gpuzndeckoro 7 10 KonTponshas
IIpakTUKyMa 110 pazjeny "Onrtuka u pabota Ne4
¢dusuka aroma" Ha 6a3e mabopaTopun 3auer

"®yHIaMEHTAIBHOTO (PU3UUECKOTO
9KCIIEPUMEHTA U alIbTePHATUBHBIX
nucTouHnkoB sHeprun" Texnomnapka /J1a6/

4.2 Perienne naauBuIyansHbix 3aaaq /Cp/ 7 24 3auer

Pazgea S. IlpomexxyTouHas aTrecTalus

5.1 3auer ¢ ouenkoii /KP3/ 7 0,15 3auer

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KonTpoabHble BONPOCHI U 3a1aHUs

TurnoBble 3a/1auu 11 KOHTPOJIBHOM PabOTHI
Paszgen "Mexannka"

KP1. MexaHuka cucteM MaTepHalbHBIX TOYEK

1. Baron TopMO3HTCSI, U €r0 CKOPOCTH 3a BpeMs 3,3 ¢ paBHOMEPHO yMeHbIaeTcst ot 47,5 km/4 10 30 km/4. Kakum f0mkeH ObITh
HpeneNbHbIA KOdQQUIIMEHT TPEHUSI MEXKTy YEMOJAHOM U MOJIKOH, YTOOB! UeMOJaH NP TOPMOXKE-HUH Hayall CKOJIb3UTh IO TOJIKe?
2. O0Opyu U AUCK OJMHAKOBOH Macchl T1=T2 KaTsATCcs 0€3 CKOJIbKEHUS ¢ OMHON U TOM ke CKOpocThio V. KuHeTnue-ckas sHeprus
00pyua 4 JIxx. HaliTu kuHeTHUECKy O S9HEPIHIO TUCKA.

3. Ilo HaKJIOHHOH IJIOCKOCTH C YTJIOM HaKJIOHA O CKaThIBAETCs OJHOPOIHBIN MIapHK Oe3 MpocKanb3biBaHuA. YeMy paBHO
YCKOpEHHUE LIEHTpa Macc Hiapuka?

4. Hebounpas maiiba cockanb3biBaeT 0€3 Ha4aIbHOI CKOPOCTH ¢ BEPUIMHBI TJIaJIKOM FOPKH BBICOTOH H, nmeromieit
rOpPHU30HTAJbHBIH TpamiuiH. [Ipu kakoii BeicoTe h TpaMiunHa maiiba nposierut HauGosbinee paccrosiaue S? UeMy OHO paBHO?
5. JIBe yacTHIIBI yAAISIOTCS APYT OT ApYyra, uMest ckopocTh 0,8¢ kaxaas, OTHOCUTENBHO 3eMHOTo HabmonaTesnst. Kakosa
OTHOCHUTEJNbHAs! CKOPOCTh YacTUI[?

KP2. OcHOBBI MEXaHUKH KUIKOCTEH U razoB

1. Chepudeckyio 060104Ky BO3AYLIHOTO IIapa AeIaloT U3 MaTepHuana, KBaApaTHBIH MeTp KOTOporo umeeT Maccy 2 kr . lllap
HAIOJNHSIOT TeNeM IIPH aTMoc(epHOM aaBieHHn. OnpenenTe MUHIMAIBHYIO Maccy 000JIOUKHY, IIPU KOTOPOH IIap Ha9HET
nogHuMath caM cebst. TemnepaTypa reiaus 1 OKpy»Karollero Bo3ayxa oauHakosa 1 paBHa 0°C

2. U3 Kpyrioro OTBEPCTHsI BHITEKAET BEPTHKAIBHAS CTPYS BOJbBI TAK, YTO B OJJHOM M3 TOPU30HTAIBHBIX CEUCHHl ee quametp d =
2,0 MM, a B IpyTOM CEYEHHH, PACIIOoKeHHOM Hivke Ha | = 20 MM, quameTp cTpyu B N = 1,5 pasa MenbIe. Haiiti 00beM BOJIEI,
BBITEKAIOIIUI U3 OTBEPCTHS 32 OIHY CEKYHAY.

3. To TpyOke anunsl | u pagnyca R Teyer craroHapHBIi OTOK )XUIKOCTH, INIOTHOCTh KOTOPOM p U BA3KOCTH 1). CKOpPOCTH
TEUYCHHS KUAKOCTH 3aBUCHUT OT PACCTOSHUS [ 10 ocH TpyOKkH o 3akony V = VO (1 — r2/R2). Haiiru:

a) 00beM XKUAKOCTH, IPOTEKAIOILEH uepe3 ceueHre TPYOKU B €AUHUIYY BPEMEHH;




0) KMHETUYECKYI0 SHEPrUI0 XKUIKOCTU B 00beMe TPYOKH;

B) CHJIY TPEHUSI, KOTOPYIO UCIIBITHIBAET TPYyOKa CO CTOPOHBI KHIKOCTH;

T') Pa3HOCTb JIaBJICHUI Ha KOHIAX TPYOKH.

4. JIBe MaHOMETpHUECKUE TPYOKH yCTAaHOBIEHBI HA TOPU3OHTAIBLHON TPyOe NEPEMEHHOTO CEUSHHUS B MECTax, IIe CEUCHUS TPYOBI
paBubl S1 u S2. ITo TpyOe TedyeT Boxa. Haiiti 00beM BOJBI, IPOTEKAOIICH B €ANHUILY BPEMEHH Yepe3 ceucHUe TpyOsl, eciu
Pa3HOCTh yPOBHEH BOJBI B MAHOMETPHIECKHX TPyOKax paBHa Ah.

5. CBUHIIOBBIH IIAPHK PaBHOMEPHO OITyCKaeTcs B TIIHIEPUHE, BI3KOCTh kKoToporo 1 = 13,9 I1. ITpu kakoM HanOOJIbIIEM AHaMeTpe
IIapHKa ero 00TeKaHHe eIlle OCTACTCs JIAMHHAPHEIM? 13BeCTHO, 4TO Iepexo K TypOyJIeHTHOMY OOTEKaHHIO COOTBETCTBYET YHCITY
Re = 0,5 (310 3HaueHue yncna Re, npu KOTOPOM 3a XapaKTepHBII pa3Mep B3AT JUAMETP IIaPHKa).

KP3. Mexanndeckue K0ae0aHus U BOTHEI

1. Hanmcate ypaBHEHHE IBIKEHHS, OTYYalOMIErocs B pe3yIbTaTe CI0KeHHUS JBYX OIMHAKOBO HAIPaBICHHBIX Tap-MOHHYECKHX
KOJICOAHU C OZIMHAKOBBIM nepruo-1oM T=8 ¢ u oanHakoBoii ammuutyaoi A=0,02 M. PazHoCTh (a3 Mex Iy STUMHU KOJICOaHUSAMH (P2—
¢l=n/4. HauanbHas a-3a 0AHOT0 U3 3TUX KOJICOAHHH paBHA HYJIIO.

2. IIpu croxeHnu 1ByX rapMOHUYECKUX KOJICOaHUI OJTHOTO HAIIPABJICHUS pe3yJIbTHpPYIOLIee KojieOaHHe TOYKH UMEeT BHJI X = a
cos 2,1t*cos 50,0t, rae t B cekynnax. HallTu kpyroBble YacTOTHI CKIIaIBIBACMBIX KOJICOAHHH U TIepro]] OMEHHI pe3yIbTHPYIOIIETO
KoJieOaHusl.

3. Jlocka ¢ JiexkaluM Ha Hell OpyCKOM COBEpILAeT TOPU30HTAIBHBIC TApPMOHUYECKUE KoJIeOaHus ¢ aMIuinTynoi a = 10 cm. Haiiti
K02 GUIIMEHT TPEHUS MEXIY JOCKOH M OpYyCKOM, €Cii MOCIEAHNH HAYMHAET CKOJIB3UTh IO JOCKE, KOT/Ia ee MepHol KoIeOaH s
menbiie T = 1,0 c.

4. Ha myTH TI0CKO# 3BYKOBOM BOJIHBI, PACIIPOCTPAHSIONICICS B BO3MyXe, HaxoauTcs map paauyca R = 50 cm. JlnuHa 3ByKOBOM
BOJIHBI A = 20 cM, yactorta v = 1700 I'u, aMruiuTyaa Koynebauuii 1aBiaeHus B Bozayxe (Ap)m = 3,5 IMa. Haiitu cpenumuii 3a mepro
KoJieOaHUs MOTOK SHEPTUH, MMAJAIOIIeH Ha ITOBEPXHOCTH IIapa.

5. HaiiTi yucno BO3MOXKHBIX COOCTBEHHBIX KoyieOaHuil cTos10a Bo3ayxa B TpyOe, 4acToThl KOTOphIX MeHble VO = 1250 I'u. JnuHa
Tpy6sI | = 85 cm. CropocTs 3ByKa V = 340 M/c. PaccMoTpeTs [1Ba citydast:

a) Tpy0a 3aKphITa C OJHOTO KOHIIA;

0) Tpyba oTKphITa C 000X KOHIIOB.

CuHTaTh, YTO OTKPHITHIE KOHIBI TPYOBI SBIIIOTCS MyYHOCTSIMUA CMEILCHUSI.

Paznen "DnexrpoauHamuka”
KP1. DnekrpocraTuka

1. IBa ToYeUHBIX 3apsiaa ( U -( pacroiosKeHbI Ha paccTostHuu 2| apyr ot apyra . HaliTi OTOK BeKTOpa HAIPSKEHHOCTH
3JICKTPUIECKOTO TOJIS Yepe3 Kpyr paauyca R.

2. Konblo paauyca I u3 TOHKO# ITPOBOJIOKK MMeeT 3apsia (. HaliTu Moty b HanpsKEHHOCTH JIEKTPUYECKOTO MOJISt Ha OCH KOJIbIIa
Kak (yHKIHIO paccTosHus | 10 ero mentpa.

3. ToueuHslii 3apsi (| HAXOUTCS Ha paccTosHuH | 0T Ge3rpaHuyHOM MPOBOIAIIEH TUIOCKOCTH. Kakyro paboTy HEOOX0ANMO
COBEPILIUTh, YTOOBI MEJUICHHO YAAJIUTh 3TOT 3apsi/] HA OYCHb OOJIBIIOE PACCTOSHHE OT TNIOCKOCTH?

4. K UCTOYHUKY € 3.1.C. & MOAKITIOYHIIHN MOCIe0BATEIILHO JIBa TUNIOCKUX BO3AYIIHBIX KOHAECHCATOpA, Kax bl eMkocTr C. 3aTem
OJIMH U3 KOHJIEHCATOPOB 3aMOJHUIN OAHOPOIHBIM IUIEKTPUKOM C IPOHUIIAEMOCTHIO €. Bo CKOBbKO pa3 yMeHbIIMIIach
HaIpPsKEHHOCTD AJIEKTPUYECKOTO MOJIS B 3TOM KoHaeHcarope? Kakoit 3apsn npoiaer yepe3 HCTOYHUK?

5. 3apsn q pacnpezeneH paBHOMEpHO 1o o0beMy miapa paauyca R. [Tonarast qusneKTpuyYecKyo IPOHUIIAEMOCTh PAaBHOM €HHUIIE,
HaWTH:

a) cCOOCTBEHHYIO 3JIEKTPOCTATHUECKYIO SHEPTHUIO 1apa;

0) orHomenue >aeprun W1, 3anacenHoit BHyTpH 1mapa, k 3Hepruu W2, 3aKIr0ueHHON B OKPYKAroIIeM POCTPaHCTBE.

KP2. ITocTosTHHBIH 3JEKTPHYECKUIT TOK

1. 3a30p MexIy 00KJIAIKaMH IIOCKOTO KOHJEHCATOPa 3aII0JIHEH CTEKIIOM ¢ YAENbHBIM conpotuBienneM p = 100 TOM* M.
Emxocts xonnencaropa C = 4,0 n®. Haiitu Tok yTeuku yepe3 KOHAEHCATOp IpH Noaade Ha Hero HanpsbxeHus U = 2,0 kB.

2. B cxeme (puc. 3.42) 3. 1. c. ucrounuka & = 5,0 B u conporurnenus R1 =4,0 Om, R2 = 6,0 OM. BHyTpeHHee conpoTUBIICHHE
ucroynnka R = 0,10 Om. Haiiti Toku, Texymue uepes conpotusienus R1 u R2.

3. Haiitu 5. 1. c. ¥ BHyTpeHHEE CONPOTHBIECHIE HCTOUYHHKA, SKBUBAJICHTHOTO IBYM MapalIeIbHO COSANHEHHBIM 3JIEMEHTaM C 3. 1.
c. &1 u &2 u BHyTpeHHNMU conpotuBneHusiMu R1 u R2.

4. DneKTpOMOTOP IOCTOSHHOIO TOKa MOAKIOUNIN K HanpsbkeHHo U. ConpoTuBnenue oOMoTkH sikops paBHO R. ITpu kakom
3HAYEHHH TOKa Yepe3 0OMOTKY I0JIe3Hasi MOLTHOCTh MOTOpa OyneT MakcuManbHO#? UeMy oHa paBHa? KakoB mpH 3TOM K.IT.JI.
MoTopa?

5. OIHOPOIHBIH MYyYOK MPOTOHOB, YCKOPEHHBIX pa3HOCThIo noTeHuuano U = 600 kB, nmeeT kpyrioe ceuenue paauyca I = 5,0
MM. HaliTu HanpspKeHHOCTD 3JIEKTPUIECKOTO MOJI1 Ha TIOBEPXHOCTH Iy4YKa U PA3HOCTh MOTEHINAIOB MEXIY TOBEPXHOCTBIO U OCBIO
myuka npu Toke | = 50 MA.

KP3. Dnextpomaruerusm

1. ITo kpyroBomy BUTKY paguyca R = 100 MM U3 TOHKOro poBoAa HUPKyIupyeT Tok | = 1 A. HaliTu MarHUTHYIO HHAYKIHIO:
a) B IICHTPE BUTKA;

0) Ha OCH BUTKA B TOUKE, OTCTOSIIEH OT ero neHTpa Ha X = 100 mm.

2. TIpsIMOYTONBHBIN KOHTYP CO CKOJIB3SIICH MePeMBbIYKOM UTHHBI | HAXOANTCS B OTHOPOAHOM MarHHTHOM II0JIE,
NEPHEHIUKYIISIPHOM K IJIOCKOCTH KOHTYpa. MHnykuus nons pasHa B. [lepembruka umeer conporusnenue R, cropoHsl




npsiMoyrosibHuKa conporusienust R1 u R2. [IpeneOperast caMouHIyKuueil KOHTYpa, HAWTH TOK B IIEpEMbIUKE TIPH ee
MOCTYIIATEIbHOM MIEPEMEIIEHUH C TOCTOSHHON CKOPOCTHIO V.

3. Mexay MmorocaMy 2IeKTPOMarduTa HaxoOAUTCs HeOouIbIas KaTyIIka, OCh KOTOPOH COBMAAAET C HANIPAaBICHUEM MarHUTHOTO
nonst. [Tnomane nonepeuHoro ceuenus katymku S = 3,0 mm2, yucio ButkoB N = 60. [Ipu noBopore karyiiku Ha 180° Bokpyr ee
JUaMeTpa uyepe3 NOJKIIOYSHHBIN K Hel OauTicTHYecKuil ratbBaHOMETp npoTekaet 3apsaz q = 4,5 mxKu. Haiitu Monyns Bekropa
MHIyKIIMM MarHUTHOTO TIOJI MEXIY TIOJIF0OCAMH, €CIIH ITOJTHOE CONPOTHUBIICHHE deKTpudeckoid nenu R =40 Owm.

4. KonebaTtenbHbIN KOHTYP COCTOHUT U3 KoHAeHcaTopa eMkocTH C = 4,0 MK® U KaTyIIKK ¢ UHAYKTHUBHOCTBIO L = 2,0 MI" 1
aKkTUBHBIM corpoTusieHreM R = 10 Om. HaiiTi oTHOIIEHHE SHEPTriY MAarHUTHOTO MOJISl KATYIIKU K SHEPTHHU 3JIEKTPUUECKOTO OIS
KOHJICHCATOpa B MOMEHT MaKCUMyMa TOKa.

5. Ilens, cOCTOAIIYIO U3 MOCIEAOBATENHHO COSTMHEHHBIX KOHeHcaTopa eMKocT! C 1 conpoTHBiIeHHs R, MOAKIIOUMIH K
nepeMeHHoMy Hanpspkenuto U = Umcos ot B moment t = 0. Haiitu Tok B 11enu kak QyHKIHMIO BpeMeHH .

Pazmen "OnTuka"
KP1. I'eomerpuueckast onTuka

1. Kaxot#i u3 06pa3oB 14 ciyxuT nzobpaxennem npeamera AB B ToHKOH NHH3e ¢ POKYCHBIM paccTosiHreM F?

2. PaBHOGEIPEHHBIN MPAMOYTONBHBIH TpeyronbHuk ABC pacrnonoxeH nepea TOHKOI coOuparomei JTMH30M ONTHYECKOM

cuioit 2,5 anTp Tak, uro ero kareT AC JISKUT Ha TI1aBHOI ONTHYECKOM OCH JIMH3BI (CM. pUCYHOK). BepimHa npsimoro yria C iexuT
OJrKe K LIEHTPY JIMH3bI, 4YeM BepllrHa ocTporo yria A. PaccTosHIe OT IIEHTpa JIMH3BI 10 TOUYKHA A paBHO YABOSHHOMY (JOKYCHOMY
paccrosiauto nuH3b1, AC = 4 cm. [TocTpoiite H300pakeHHe TPEYTOIbHUKA U HAWUTE TUIONIA (b TOJIyYUBILCHCS (QUTYPBI.

3. JIunza, GpokycHOe paccTosiHAe KOTOpoi 15 cM, 1aéTt Ha 3KkpaHe n300pakeHUE MpeIMeTa C MATHKPATHBIM YBEITHUCHHUEM.

DKpaH TOJ0IBUHYIN K JIMH3€E BIIOJb €€ TIIaBHOM onTtudeckor ocw Ha 30 cM. 3aTeM mpHu HEM3MEHHOM TOJIOKEHUH JTNH3BI
NepeIBUHYJIHM MIPEAMET TaK, 4TOOBI H300pakeHHe CHOBA CTallo pe3kuM. Ha kakoe paccTosiHuE CIBHHYIIU NPEIMET OTHOCUTEIBHO €T0
MEPBOHAYAIIBHOTO MTOJIOKEHUS?

4. JIun3a, pactoNoKeHHas Ha ONTUYECKOH CKaMbe MEX/Y JIAMIIOUKOH U 3KPaHOM, JaeT Ha SKpaHe Pe3Koe yBeIUIEHHOE
n3o0paxenue Jamnouku. Korna nuasy nepensunyiu Ha 40 cM OJbKe K 9KpaHy, Ha HEM TMOSIBUIIOCH PE3KOE YMEHBIIEHHOE
n300paxenune namnodkd. Onpeneauts GokycHoe paccTosiHue f THMH3BL, ec paccTosHUE OT JAMITOYKH 10 KpaHa pOBHO 80 cM.

KP2. BonHoBas ontuka
1. CBeTOBO# MyYOK BEIXOAWT U3 CTEKJIA B BO3AYX (CM. pUCYHOK).

YTo MPOUCXOAUT MPH ITOM C YaCTOTOH INEKTPOMATHUTHBIX KOJIeOaHHI B CBETOBOI BOJIHE, CKOPOCTBIO HX PACIIPOCTPAHEHUS], JUTHHOM
BOJIHBI? I KaXKI0H BETUUMHBI ONPEICITIUTE COOTBETCTBYIOIINI XapaKTep H3MEHEHHU . 3alMIIUTE B TAOIHIly BEIOpaHHBIC [TU(PHI
JUTS Kol puznaeckoil BenmuauHbL. L{udpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

Yacrorta CxopocTs [{n1Ha BOJTHEI

2. MudpaxunoHHas pemerka ¢ nepuogoM 10—5 M pacnosnoskeHa napajiensHo SKpaHy Ha pacctosHud 1,8 M ot Hero. Kaxoro
HOPAIKAa MAKCUMYM B CIIEKTpe OyleT HaOMoaThesl Ha 9KpaHe Ha pacctosHuu 20,88 cM OT LeHTpa JU(PaKIMOHHON KapTUHbI IIPU
OCBEILEHUH PEIIETKY HOPMAaJIbHO MaJaloluM ITyYKOM CBeTa [UIMHOM BoiHEl 580 HM? CunTath sina » tga.

3. Ha nudpakimoHHyto peneTKy, IMEronIyro mepuon 2-10—5 M, majaeT HopMalbHO TapauIebHBIH ITydoK 6eIoro cBeTa.

CrexTp HaOmOJaeTCs Ha BKPaHE HA PACCTOSHUH 2 M OT pemeTkH. KakoBo paccTosHHEe MeX/Iy KPacHBIM U (PHOJIETOBBIM yJacTKaMHU
CIIEKTpa ITEPBOTO TOPsAKA (IEPBOH BETHOH MTOJIOCKH Ha SKPaHe), €CIIM  UTHHBI BOJH KPACHOTO M (hPHOIETOBOTO CBETA
COOTBETCTBEHHO paBHBI 8-10—-7M u  4-10-7 M? Cuurats sing = tgp. OTBET BEIpa3UTE B CM.

4. Ha xpyriioe oTBepcTie nuaMeTpoM d = 4 MM magaeT HOPpMAaTbHO MapauIeNbHbIH myqok Jyueit (A = 0,5 mxm). Touka

HaOJII0JICHHST HAXOANTCS Ha OCH OTBepCTHst Ha pacctosiHuu | = 1M ot Hero. Ckoibko 30H OpeHes yKIa pIBaeTCsl B OTBEPCTHH?
TeMHOE WU CBETJIOE ISITHO MOMYYUTCS B LEHTPE NUPPAKIUOHHON KapTHHBI, €CII B MECTE HAOJIOICHUS IOMECTUTh 3KpaH?

Paznen "ATtomHas ¢usnuka, pU3KMKa AaTOMHOTO Spa U JIEMEHTapHBIX YacTul"

1. PaccMOTpHM 3/I€KTPHUYECKYIO LIETIb, COCTOSIIYIO U3 KOHAeHcaTopa eMkocTH 10 nd u kaTymkn nHAykTuBHOCTH 0,1 MrH.
JlomycTum, 4TO aMILIMTY1a HAIIPSDKEHUS 3JIeKTpUUecKiX KojeOanuii paBHa 10 MkB. OueHure BeTMUUHY «ECTECTBEHHOW
TIEPEMEHHON C pa3MEpHOCTBIO JICHCTBUS U CPaBHUTE ee ¢ MOoCcTOsIHHOM [lnaHkKa.

2. ITnotHoCTh Bosb(pama paHa 19,1x10 3 kr/m . OTHOCHUTENBHAST aTOMHAsl Macca BobGhpama 184 a. e. M. Onpenenure
XapaKTepHBIA pa3Mep aToMa Bojib(hpama (CunuTasi aToM IAPUKOM), H Maccy OJHOTO aToMa BoJb(ppama.

3. CKosbKO (POTOHOB €XKECEKYH/IHO UCITYCKAET HUTh HJICKTPUUECKOMN JIAMIIbI TTOJIE3HOW MOIIHOCTH BT, ecii JuinHa BOJTHBI
W3JTy4eHHsI, COOTBETCTBYIOIICH cpeHel s3Heprun (POTOHA, MKM?

4. To4euHbIi HCTOYHUK CBeTa MOLIHOCTEI0 Po=100 BT ucnyckaer cBer ¢ anuuHO# BosiHb i=400 HM. Ha kakom
MaKCHUMaJIbHOM PacCTOSHUM 3TOT UCTOYHUK OyAET 3aMEUEH YeJI0BEKOM, €CIIH I71a3 BOCHIPUHUMAET CBET IIPH yCIOBUH, YTO HA
ceTyaTKy nomnanaet n=60 ¢poToHOB B cekyHay? dnametp 3pauka +0,5 cm.

5. UyBCTBUTEIIBHOCTD CETYATKH TJ1a3a K KEITOMY CBETY ¢ JUIMHHO#M BouHbI i=600 HM cocrasiser , 7 x 10 18 Br. Ckonbko
(hOTOHOB TOJDKHO MMa/IaTh €KECEKYHJHO Ha CETYATKY, YTOOBI CBET ObUT BOCIIPUHSAT?

6. Ha MeTa/umnyecKyo TiIacTHHY, KpacHas rpanuia Gpotodddexra mis kotopoit 0,5 MkM, magaet GOTOH ¢ ATMHHOM BOJHBI |
= 0,4 MxM. Bo ckonbko pa3 ckopocTh (poToHA O0JIbILE CKOPOCTH (POTOINEKTPOHOB?

7. IIMHKOBYIO TJIACTHHKY OCBEHIAIOT YIbTPa(GUOTIETOBBIM CBETOM C JUTHHHOM BoHbI =300 HM. Ha kakoe MakcumanbHOe
paccTOsIHUE OT IUTACTUHKH MOXKET yIAHTHCS (POTOIIEKTPOH, €CIIM BHE IUTACTUHKH CO3aHO 3aJIep KUBAIOLIee AIESKTPHIECKOE TOJIE C




HanpspkeHHocTbio E=10 B/cm?

8. Ile3ueBsIit KaTo ] (HOTOIIEMEHTA OCBENIAIOT CBETOM HATPHUEBOM JIAMITHI C JTMHHOMN BOJHBI i=600 HM OnpenenuTs
CKOPOCTH BBIPBIBAEMBIX U3 KaTOa (POTOIEKTPOHOB, €CITM KpacHast rpanuna Gorosddexra mis mesust i0=650 Hm

9. Bosib(hpaMOByIO IIACTHHY OCBEIIAIOT CBETOM C AIMHHOM BoJHBI i=2000 A. HaiiT MakCHMaJTbHBIH HMITYIIBC
BBUIETAIONINX U3 TUIACTHHBI AJIEKTPOHOB.

10. Mcnionb3ys BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY HEKOTOPOTo BaKyyMHOTO (hoTo3IeMeHTa (CM. PUCYHOK), HAUTH paboTy
BBIXO/Ia AJIEKTPOHA U3 KaToaa. Karosa ocBemaroT cBeToM ¢ JUIMHON BOJIHBL 10- M.

11. Dddexr 3eemana. Mexay noarocaMy 3JIEKTpOMarHuTa oMenieHa Kanpuuesas ayra. Jluaus = 4226,7 A ucnibIThIBaeT
HOpMaJbHEIH d3Q ekt 3eemana B none 30 Toic. apcrea. [loacunraiire:

a) pa3HOCTb YaCTOT CMEIICHHON M HECMEIIEHHON COCTaBIISIONIHX;

0) pa3HOCTH B AJIMHAX BOJIH 3TUX COCTABJISIOIIMX.

12. Kaxoli CKOpOCTBIO JOJDKEH 00J1a1aTh 3IEKTPOH, YTOObI HMETh TaKOH K€ UMITYJIbC, KaK U ()OTOH ¢ JUTMHOU BOJHBI 0.1 HM?
13. OHOMEpHOE IBMKEHUE YaCTHUIIBI B TOTEHIIMAIBHON siMe. PaccTosiHre MexX 1y CTeHKaMU SIMbI PaBHO a U CTEHKH MBI
6eckoHeuHO BhIcOokHe: BHYTpH siMbl U=0, a 3a ee npeaenamu U=C. BBIYUCINTD YJHEPTETHYESCKUIT CIIEKTP 3JIEKTPOHA.

14. Yron paccesHus Gporona B adpdexre Komnrona 0=90 0 , yron ornauu snexrpona 9=300 . Onpexnenure 3xepruto Gorona
JI0 paccestHusl.

5.2. Tembl NUCLMEHHBIX PadoT

[TuceMenHBIE PabOTHI IO IPEAMETY HE MPEIyCMOTPEHBI

5.3. ®oH1 OLIEHOYHBIX CPEACTB

IIpumepHBIif IepeueHsb BOIPOCOB K 3aUETy

. Kunemartuka npsiMOJIMHEITHOTO IBHIKEHUS

. Kunemaruka KpuBOJIMHEHHOTO IBUKECHUS

. JlnHaMKKa OCTYNaTEeNbHOTO U BPAIATEIILHOTO JBIKCHHS
. 3aKOHBI COXPaHEHHS B MEXaHHUKE

. OCHOBBI MOJICKYJIIPHO- KHHETHYECKHX MPECTaBICHUI
. YpaBHEHHS COCTOSHHS HEaTbHOTO ra3a

. [lepBoe Hayano TEPMOJMHAMUKHI

. IIpoueccer mepenoca

. ®azoBbIe NEPEXOIBI

0. 3axon KyroHa, rpaHuIlbl TPUMEHUMOCTH,

11. Hanps>k€HHOCTH 3JIEKTPUYECKOTO T10JIs1, TOTEHIHAI
12. TIpOBOIHUKH U TUDJICKTPUKHU B SIEKTPHUUYECKOM I10JIe
13. 3aKOHBI IOCTOSHHOTO TOKa

14. MarauTHoOE 110Jie, MarHUTOCTaTHKA

15. DneMeHTHl reOMeTPUYECKOH ONITHKU

16. OnTHUuecKkne CHCTEMBI

17. BosmHOBBIE SIBIEHUS B ONTHKE

18. [InanerapHas Mozeab aTOMa

19. 3aKoHBI U3ITyYEHUSI aTOMA

20. 3aKOHBI U3ITyYEHUS

PO 003N Wnh whh—

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. PexomenxyeMasi 1utTepatypa

6.3.1 JInnen3noHHOE ¥ CBOGOTHO pACIIPOCTPaHsieMOe MPOrpaMMHoOe o0ecniedeHne, B TOM YHCJIe 0Te4eCTBEHHOT 0

TPOU3BO/ICTBA

Jn1s1 0cBOEHMS AUCIUILIMHBI HEOOXOIUM KOMIIBIOTED ¢ TpadHuecKoi ONepaioHHOH CHCTEMOH, OUCHBIM MTAKETOM NPHUIIOKEHHUH,

HHTEpHET-Opay3epom, mporpammoii aist urennsi PDF-daiinos, mporpamMmoii 1j1s IpocMoTpa U300pakeHuid 1 BUAeo(DaiiioB u
TIPOrpamMMoii 111 paboThI ¢ apXUBaMH.




6.3.2 IlepeueHb npodeccHOHANBHBIX 023 JAHHBIX H HHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrpornast 6ubmroTedHas cucTeMa : 0a3a TaHHBIX COAEPIKHUT CBEACHUS 00 OTEUECTBEHHBIX KHUTAX U
MIEPHOTNUECKIX U3IAHUAX TI0 HAYKE, TEXHOJIIOTHH, MeUITMHE 1 0Opa3oBanuio. Ampec: http://elibrary.ru. Pexxum nocryma:
MNunuBuayanpHbIN HEOTpaHHUEHHBIA JOCTYII.

2. DIeKTPOHHO-0HOIMOTEYHAsI CHCTEMa « Y HUBepCcUTeTCKast Oubirorexka omnaitty. Aapec: https://biblioclub.ru. Pexxum nocryma:
MunuBuayanbHbIi HEOrPAHUUYEHHBIN JTOCTYIIL.

3. DiexTpoHHO-0HOIHoTeYHAs! cucTeMa u3natensetBa «JIAHDy. Anpec: e.lanbook.com. Pesxum nocryna: UHauBu Iy bHbIi
HEOTrpaHUYCHHBIH JTOCTYII.

4. O6pasoBatenpHas mwiardopma «kOpaitm». Anpec: https://urait.ru. Pexxum nocryna: MHIuBHAyalbHbINH HEOTPAHWYEHHBIN TOCTYIL.
5. IC Anrtumiaruar: cucteMa oOHapyKeHuns 3auMcTBoBanui. Anpec: https://krasspu.antiplagiat.ru. Pexxum gocrtyma:
MunuBuayanpHBIN HEOTPAaHHUEHHBIA JOCTYII.

7. MTO (o0opyaoBaHue 1 TeEXHHYECKHE CPEeACTBA 00yUeHHUs)

Hepe‘{eHL y'-Ie6HI)IX ay,[[I/ITOpI/Iﬁ u HOMeHIeHI/Iﬁ 3aKPpEIIACTCA CKETOAHBIM ITPUKA30M «0 3aKpCINICHUA ay)lI/ITOpI/Iﬁ u HOMCIIICHPIIZ B

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUTLIITUHBI (MOY JIST)

Metoandeckue ykazaHus 11 00y4aromuxcs

OCHOBHBIMH BUJIAMU Y4€OHOI JIEATEIBHOCTH IIPH N3yYEHUH JAHHOW JTUCIMIUIMHBI SBISIOTCS: JIKIMH, JJabopaTopHas paboTa,
caMocTosITeNbHast paboTa CTyIeHTA.

Jlexkuyu SBISIOTCS] OHUM M3 OCHOBHBIX BHIOB YUeOHOH NEATETbHOCTH B By3€, Ha KOTOPBIX MPENOAaBaTENIeM U3/IaraeTcs
coJiepKaHue TEOPETUIECKOTo Kypca JUCIUILIUHBL. PekoMeHayeTcs KOHCIEKTUPOBaTh MaTepral JEKIHH.

Ha naGopaTopHBIX padoTax MPOHCXOINUT 3aKpeIUIeHHe H3YYEHHOTO TEOPETHIECKOTo MaTepHaina 1 (OpMUPOBaHHE
npodecCHOHABHBIX YMEHUI U HaBBIKOB. 1101 pyKOBOJCTBOM MPENOAaBaTENs CTYACHTHI TOJDKHBI PELIUTh PAJ 33124, BBITIOIHATh
naboparopHsie padboTsl. Kpome Toro, Ha 1a00paTOpHBIX 3aHATHSX MOTYT 3aCIyIIMBAThHCS JOKJIA/IbI CTYICHTOB 110 TeMaM pedeparon
U TeMaM TEOPETUYECKOT0 Kypca, BBIHECEHHBIX ISl CAMOCTOSITEILHOTO U3yUYEHUSI.

TTocemienue cTyJeHTaMH JIGKIIMOHHBIX U JIAOOPATOPHBIX 3aHATUH SBISECTCS 00SI3aTEIbHBIM.

C copeprkaHreM JIEKIHOHHBIX U CEMHHAPCKHUX 3aHATUI MOKHO TIO3HAKOMUTHCS B Paboveli mporpaMme TUCUUIUIMHEL a C
TPYIOEMKOCTEIO KaXKIOW TEMBI U CEMHHAPCKOTO 3aHATHS — B TeXHOIOTHUECKOH KapTe 00yIeHHs TUCIHUIIINHE.

BHeaynutopHasi caMoCTOsITeNIbHAs paboTa CTy/IeHTa HallpaBiieHa Ha CaMOCTOSTENFHOE H3yYeHUE PEKOMEHIOBAaHHOH JIUTEPaTypHI,
MIOJTOTOBKY JOKJIAIOB, pedepaToB, pelieHne 3a1a4 Ul CAaMOCTOATENLHON pabOoThI, COepKaIIMXCs B JOKyMEHTe 3aJaun ISt
CaMOCTOSTEIBHOTO PELICHHS.

TeMbl TEOPETHYECKOr0 Kypca, BEBIHECEHHBIE JIJIsl CAMOCTOSTEIILHOTO U3Y4EHHsI, 1 KOTOPBIE MOTYT HCIIOJIb30BAThCS JJIsl TIOATOTOBKH
JIOKJIAJIOB, IpUBE/IeHB! B [lepeyHe BOMPOCOB ISl CAMOCTOATENILHON paOOThI M OJTOTOBKH JTOKJIAIOB.

OO0pa3oBaTenbHbI MPoIece M0 AUCIHUIUIMHE OPTaHU30BaH B COOTBETCTBHHU C MOJYJIbHO-PEHTHHIOBOM CHCTEMOM NMOJATOTOBKU
CTYICHTOB, IPUHATON B YHUBEPCHUTETE.

MonaynbHo-peiitunrosas cucremoit (MPC) — cuctema opran3anuy nporecca OCBOSHHs AUCIUIIINH, OCHOBAaHHAs HA MOIYJIHbHOM
MOCTPOEHHH yueOHOTo npouecca. [Ipu 3ToM o0CyIIecTBIsIeTCs CTPYKTYPUPOBAHHE COIEPIKaHMS KaXKI0W YIeOHON TUCIUIUIMHBI HA
JTUCLUIUIMHAPHBIE Pa3/eibl U MPOBOAMUTCS peryJsipHast OlleHKa 3HAHWN M YMEHHH CTYAEHTOB C IOMOILBIO KOHTPOJIS Pe3yJIbTaTOB
00y4YeHHs TI0 KOKIOMY AUCUHUILTMHAPHOMY pa3zeiy ¥ JUCLHUILIUHE B IIEJIOM.

Pe3ynbraThl Bcex BUOB yueOHOI IEATEIbHOCTH CTYJCHTOB OLICHUBAIOTCA PeHTUHIOBBIMU Oanaamu. DopMbl TeKyIel paboThl U
PEUTHHT-KOHTPOJIS B KaXIOM JTUCLHUIIMHAPHOM pPasziene, KOJIMUECTBO O0aJIoB KaK 10 JUCIUIUIMHE B LIEJIOM, TaK U 10 OTJEIbHBIM
(opmaM pabOTHI U PEUTHHT-KOHTPOIIS YKa3aHbl B TE€XHONIOTHYECKOH KapTe peiTuHra AMCIMIUIUHEL B KaxkaoM pasiene onpeaeneHo
MHHHMaJbHOE ¥ MaKCHMAaIlbHOE KOMMIecTBO OammoB. CyMMa MakCHMAaITbHBIX OallIoB IO BceM pasjenaM paBHseTcs 100%-Homy
YCBOCHHUIO MaTepuanaa. MUHHMAaIbHOE KOMMYECTBO OAIIIOB B KaXKIOM pa3Jielie SBIIeTCS 003aTeIbHBIM U HE MOXKET OBITh 3aMEHEHO
Ha0OpOM OAJIIOB B PYTHX paslienax, 3a HCKIIOYeHHEM CHTYAIHH, KOTJja MUHUMAIbHOE KOJMYECTBO OAIIOB 110 Pa3/ielly ONpPeneeHO
Kak HyseBoe. B aToM cirydae paszmen aBiseTcst HeoOs3aTeNbHBIM UL H3YUEHUS U 00IIee KOIMIECTBO 0alIoB MOXKET OBITh HAOpaHO
3a CHET JIPYruX pa3nenoB. JIMCHUITMHAPHBINA pa3el CUUTASTCS U3yUYEHHBIM, €CIIH CTYJICHT Ha0pas KOJMYecTBO OAJIJIOB B paMKax
YCTaHOBJIEHHOTO JAMaNa30oHa.

JInst nosmyueHust oJI0XKUTENbHON OLIEHKH Heo0X0o1uMo HabpaTh He MeHee 60 6anioB, IpeyCMOTPEHHBIX 0 JUCHUIUINHE B LIEJIOM
(mpm ycmoBum Habopa Beex 00sA3aTeTbHBIX MHHIMAIBHBIX 0aJIOB MO KaXOMy AUCIHILIHHAPHOMY pa3jely. [lepeBox 6amnos B
aKaIeMHYECKyIO OIEHKY OCYIIECTBIISIETCS IO CIEAYIOIIEH cXxeMe: OIeHKa «yIOBIETBOPHTENbHO» 60 — 72 6armna, «xopomro» 73 — 86
O6aymoB, «OoTIHMIHO» 87 — 100 Gamos.

PeliTuHr 0 AUCLUILIMHE — 3TO HHTErpajbHas OLEHKA Pe3yIbTaTOB BCEX BUAOB yueOHOH AeATEIbHOCTH CTYJEHTA 10 JUCHUILILHE,
BKJIIOYAIOIIEH:

- PEHTHHI-KOHTPOJIb TEeKyIIeH padoThl;

- IPOMEKYTOUHBIN PEUTUHI-KOHTPOJIB;

- UTOTOBBIA PEUTUHI-KOHTPOIIb.

PeliTUHr-KOHTPOJIb TEKYILEH PaOOThI BBIIONHIETCS B X0J€ Ay AUTOPHBIX 3aHATHHI 110 TEKyILEMY 0a30BOMY pa3lielly B CIEAYIOLIUX
(opmax: 3amuTa penreHnit 3a1a4, HarucaHue peepaTos, BEICTYILICHHE C JOKJIaJaMH IO TeMaM, H3y9aeMBIM CAMOCTOSATENBHO.
IIpoMexxyTOUHBIH pEHTUHI-KOHTPOJIb — 3TO MPOBEPKA ITOJHOTHI 3HAHUH 10 OCBOCHHOMY MaTepHally TeKyllero 6azoBoro paszaena. OH
MPOBOJIUTCS B KOHIIE U3Y4YEHHS KaXKI0ro 6a30BOro paszesna B opMe KOHTPOJIBHBIX 3aaHuii 0e3 mpepbIBaHus y4eOHOTO mpoliecca o
JIPYTUM JUCLUIUIMHAM.

HToroBelii peHTUHT-KOHTPOJIb SBJISETCS IPOMEKYTOUHON aTTecTalel o AUCIMIUIMHE, KOTOPask IIPOBOAUTCS B PAMKaX UTOIOBOTO
paszena B popMe SK3aMeHa BO BpeMsI CECCHH U IIPeyCMaTpUBAET BBIICICHNE BPEMEHU HA CAMOCTOSITEIILHYIO IOATOTOBKY. [l
MOATOTOBKY K 5K3aMEHY UCIIOJNIb3yHTe DK3aMEeHAlMOHHbIE BOIPOCHL

IIpenopaBarens UMeEET NIPAaBO IO CBOEMY YCMOTPEHUIO J0OABILATh CTYICHTY OIPEIEIEHHOE KOJIMUECTBO OaioB (HO He 6onee 5 %




0T O0IIEro KOJIMYECTBa), B KAKIAOM JTUCHUIUIMHAPHOM pa3zee:

- 32 aKTUBHOCTH HA 3aHATHSX;

- 32 BBICTYIUICHHE C JIOKJIAJIOM Ha HayYHOH KOH(EpEeHIHY;

- 32 HAYYHYIO Iy OJIHKaIuio;

- 32 UHbIE Y4eOHbIC WM HayYHBIE TOCTH)KCHHS.

Crynenr, He HaOpaBIIMKH MUHUMAJILHOTO KOJIMYeCTBa 0aJIOB 110 TEKYyILEi U MPOMEXYTOYHOH aTTeCTallusIM B IIpeesax MepBoro
6a3oBoro pasjena, JOMycKaeTcs K U3y4eHHUIO clieaytomero 6a3oBoro pasaena. EMy npenocrasiseTcs BO3SMOXXHOCTB 1000pa OayuioB
B TEUCHHUE JIBYX ITOCIIEAYIOIIUX Helelb (CIeyIONIHNX 3a IPOMEKYTOUHBIM PEHTHHI-KOHTPOJIEM) Ha JIMKBHUIAIMIO 33J0JDKEHHOCTEH.
CryzneHTam, KOTOpBIE HE CMOTJIM HaOpaTh NPOMEKYTOUHBIN PEUTHHT WIIM PEHTHHT 110 AUCIUIUIMHE B 00IIEyCTaHOBIEHHbBIE CPOKH I10
0O0JIe3HN WJIH IO IPYTHM YBa)KUTEJIBHBIM IPHYMHAM (IOKyMEHTAIBHO ITOATBEPKICHHBIM COOTBETCTBYIOIINM YUPEKICHHEM), TEKaH
(axynpTeTa ycTaHABINBAET HHAUBHIYAIbHbBIE CPOKHU CAAYH.

Ecnu mocse 3Toro cpoka 3a10JKEHHOCTD 110 HEYBaXKUTEJILHBIM IIPHYUHAM COXPAHIETCS, TO HA3HAYAETCSl KOMUCCHS TI0 TIPUEMY
aKaJIeMUYECKUX 3310JDKEHHOCTEH ¢ 00s13aTebHBIM yYacTHEM 3aBeyIOIIero kadenpoil u TMpeKTopa HHCTUTYTA (€ro 3aMeCTHTEIs).
ITo pemeHnI0 KOMUCCHH HEYCIIEBAIOIINE CTYIEHTHI IO MPECTABICHUIO JIeKaHa OTYHCIISIIOTCS IPUKA30M PEKTOpa U3 YHUBEPCHUTETA 32
HEBBITIOJIHEHUE yueOHOro rpaduka.

B 0c00BIX cydasx TUPEKTOp UMEET MPaBO YCTAHOBUTH APYTHE CPOKU JTHUKBHIALMH CTYJEHTaAMH aKaJIeMHIECKUX 38 J0JDKEHHOCTEH.
HesBxka ctynenTa Ha HTOTOBBIN WM TIPOMEXKYTOYHBIA PEUTHHT-KOHTPOJIb OTMEUAETCs] B PpEUTHHT-IIUCTE 3aIIChI0 «HE sIBIIICS». Ecnu
HesBKa IPOM30IILIA 110 YBAXKUTEIBHON pHUKHE (TIOATBEPIKACHA JOKYMEHTAIBHO), AUPEKIHS HMEET IPaBo Pa3pPeLINTh MPOXOKICHHE
PEHTHHT-KOHTPOJIS B APYTHE CPOKH. [Ipy HEyBaXXUTEIBHON MPUYKMHE HESBKU B CTATHCTHYECKUX JAHHBIX JA€KaHaTa MPOCTABIAETCS
«0» 6ayIoB, ¥ CTYJICHT CUUTACTCS 330JDKHUKOM I10 JAHHOW JUCIUILIMHE




