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CocraBurenb — CanaxoBa Mpaumna HapumanoBHa, ctapmuii mpenojaBaTeib Ka-
denpsl ecTecTBeHHO-Hay4YHbIX nqucturuiiH JIT'YHX.

Buyrpennnii penensent — CaiiOynaeBa 3apema AOayn0acpoBHA, CTapIIN MPETIO-
naBatenh Kadeapsl ecrecTBeHHO-HayYHBIX quctumuH [T YHX.

Buemnuit peuensent — Illaxpyes Pamazan ['ajpkueBud, crapmmnii npemnogaBaTeinb
I'BITIOY PJI «IIpodeccrnonaabHO-TIEAArOTHYECKOTO KOJUIEHKA

@Dono oyenounvix cpeocms oucyunaunvl O/ 11 « Duzuka» pazpaboman 8 coomeem-
cmeuu ¢ mpebosanHusMu heoepaibHo20 20CYOApPCMBEeHH020 00PA308AMENbHO20 CMAH-
oapma cpedHezo npogeccuonarbHo2o oopaszosanusn no npogeccuu 46.01.03 [lenonpousso-
oumenv, YymeeprHcOeHHo2o npuxaszom Munucmepcmea obpazosanus u Hayku Poccutickoii
Deodepayuu om 14 nosops 2023 2., Ne 857, 6 coomeemcmesuu ¢ npukazom Munucmepcmea
npoceewenusi Poccutickoti @edepayuu 24.08.2022 2., Ne 762 « O6 ymeepacoenuu [lopsoka
Op2anU3ayUU U OCYyujecmeienus 06pazoe8amenbHol 0essmeabHOCmU N0 00pa308ameIbHbIM
npoOCPAMMAM CpeoHe20 NPopheccuoHarbHo20 0OPA3068aHULLY, 8 COOMBEMCMEUU C NPUKAZOM
Munucmepcmea oopaszosanus u nayku Poccuitickou @edepayuu om 17 mas 2012 2. Ne 413
«06 ymeepoicoenuu ¢hedepanbHoco 20Cy0apCcmeeHH020 00paA308amMeabHO20 CMAHOAPMA
cpeoHezo obwe2o 0opa3o6aHusl.

@®oHjg  oueHo4HBIX cpenactB  auciuiuidabl OJ[.11  «®Pusuka» pasmelneH Ha
odunmansHOM carite Www.dgunh.ru.

CanaxoBa N.H. ®onpa oreHouyHbix cpeAactB aucuuruinabl OJ[.11 «Dusuka» nis
npodeccun CITO 46.01.03 JlemonpousBoaurens — Maxaukana: JII'YHX 2026. — 157 c.

PekomeH10BaH K yTBEpKIeHUI0 YueOHo-MeToguueckuM coetoMm II'YHX 10 mapra
2026 1.

PekoMeH/IOBaH K YTBEPKICHUIO PYKOBOAHUTEIEM OOpa30BATEIbHONW MPOTPAMMBI
CIIO — mporpaMMbl TOATOTOBKH KBATH(UITUPOBAHHBIX PAO0YMX U CIyKaIKX o mpodec-
cun 46.01.03 [denonpousBoautensb, AoayiiaeBon O.M.

OnoOpen Ha 3aceganunu Kadenpsl ecTecTBeHHO-HayuHbIX nuctmiiud JIT'YHX, 24
depans 2026 r. npotokoa Ne 10.


http://www.dgunh.ru/

COJEP)XAHUE
Haznauenmne GOHAA OLICHOUHBIX CPECTB. .. uvuurtnteeeneeneeneeneennenneeneenneanns

|.IIEPEYEHDb [IJTAHWUPYEMBIX PE3VJIbTATOB OCBOEHUA JUCLU-
IJIMHBI B COOTBETCTBUMU C ®I'OC CIIO M HA OCHOBE ®I'OC

ll. OLIMCAHUE TTOKA3ATEJIEU U KPUTEPMEB OLIEHUBAHUS KOMIIE-
TEHIIMN HA PA3JIMYHBIX OTAITAX NX ®OPMHNPOBAHNA, OIIMCAHUE
HIKAJLI OLEHUBAHISL. ..ottt

2.1. Ctpyktypa GoHIa OIICHOYHBIX CPEJCTB ISl TEKYIIET0 KOHTPOJIA YCIIeBaeMo-
CTH U TIPOMEKYTOUHOM ATTECTALIH] . . « . e eeveeeeteenteee et eaeetete et enneeneenaenneene

2.2. Kputepun olleHUBaHUSI PE3yJIbTaTOB OCBOCHUS AUCIMILIUHBI HAa PA3IUYHBIX
dTanax UX JOCTUKEHUS 11O BUAAM OLEHOUHBIX CPEICTB. . ..uvnnrennntenneenneennnennne.

2.3. Kpurepun u mikana OIEHUBAHUS PE3YIbTATOB OCBOCHUS TUCHUILUIMHBI MPU
T PEPESHIIMPOBAHHOM 3aUETE (3AUEHE C OUYCHKOM) ... v e aisaaraeasaneaneanannns

I1l. TUTIOBBIE KOHTPOJIbHBIE 3ATAHU A NI UHBIE MATEPUAJIBLHE-
OBXOIMMBIE I OHLEHKUW PE3YJIBTATOB OCBOEHHUA AUCIUA-
IIJIMHBI, XAPAKTEPU3VIOIINX OTAIIBI ®OPMHNPOBAHMA KOMIIE-
TEHIIUI B I[TPOIIECCE OCBOEHU I OBPA3OBATEJILHOM ITPOTPAMMEBI

3.1. TunoBble KOHTPOJBHBIC 3aaHUS JIJIsI TEKYIIIETO KOHTPOJIS YCIIEBaeMOCTH 00Y-
L 10 1% 0. (3 P

3.2. TunoBble KOHTPOJIbHBIE 3aJIaHUS IS TIPOMEKYTOYHOW aTTeCTalK 00ydaro-
IV. METOIMYECKUE MATEPUAJIbI, OIIPEJEJIAIOIIUE ITPOLIEAYPHI

OUEHMBAHUA PE3YJIBTATOB OCBOEHUA AUCHUIIJIMHBI, XAPAKTE-
PU3VIOIINX STAIIBI ®OPMHNPOBAHUA KOMIIETEHLIUMN...................

Jluct aktyanmuzanuu (poHma OIEHOYHBIX cpenctB auctuiuimabl O[.11 «®Du-
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Ha3nauenue (poH1a OLIECHOYHBIX CPEACTB

®onp oneHouHbIX cpeacTB (nanee POC) pa3pabaTsiBaeTCs A TEKYIIETO KOHTPOJIS
yCIIeBa€MOCTH (OLICHUBAHMS X0Ja OCBOCHHUS TUCIUIUINHBI), /ISl IPOBEICHUS IPOMEKYTOY-
HOM aTTecTanuu (OLICHUBAHUS TPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB O0yUEeHUS
o guciuiumHe) ooydaronuxcs mo aucuumuinae OJ1.11 «DPusnkay B MENsIX OnpeaeICHUs
COOTBETCTBHS X YUCOHBIX TOCTHKCHHH MOATAITHBIM TPeOOBaHUSIM 00pa30BaTEIIBHON TTPO-
IpaMMBbI CpeTHEro MPo(heCcCHOHATFHOTO 00pa30BaHMs — MPOTPAMMBI IMTOATOTOBKH KBTI (-
[IMPOBAHHBIX pabounx, cayxkanux (manee [ITTKPC) mo npodeccun 46.01.03 Jlemonpounsso-
mutens. DOC no nuctumuHe OJ1.11 «Duszukay BKIOUYAIOT B ce0s: MepeyueHb IIaHupye-
MBIX, PE3yJIbTaTOB 00yUYEHHUS 10 AUCITUILIMHE; OITMCAHUE TTOKa3aTeel U KpUTEPUEB OIICHH-
BaHMS Pe3yJIbTATOB O0yUYCHUS HA PA3IMYHBIX dTalaX WX JOCTHKECHHS, OTMCAHUE KA Olle-
HUBAHUS;, THIOBBIC KOHTPOJIBHBIC 3aJIaHMS WM HUHBIC MaTepHajbl, HEOOXOJMMBIC IS
OIICHKH OCHOBHBIX BHJIOB YUEOHOM JEATEIbHOCTH, XapaKTEPHU3YIOIIUX TAIbl JIOCTHKESHUS
pe3yibratoB 00yueHus B npoiiecce ocBoenus IIIKPC; Mmeroauyeckue maTepuansl, onpe-
JEJSIOIINE MPOLEYPhl OIICHUBAHKS OCHOBHBIX BUJIOB YU€OHOMU JEATEIbHOCTU, XapaKTEPH-
3YIOIIUX 3TAMbl IOCTUKEHUS PE3yJIbTaTOB.

DOC chopmupoBaH Ha OCHOBE KJIFOUEBBIX MPUHITUIIOB OLCHUBAHUSA:

—  BaJWUJHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATHL ITOCTABJICHHBIM IlE-
JIM 00yUeHUS;

—  HAJCKHOCTH: UCIIOJb30BaHUE €IMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHUEB MJIs
OLICHUBAHUS JIOCTHXKCHU;

—  OOBEKTUBHOCTH: pa3HbIe 00YyUaIOIIMECs JTOHKHBI UMETh PaBHBIC BO3MOYKHOCTHU
N0OUTHCA ycrexa.

OCHOBHBIMH MTapaMeTPaMHU U CBOMCTBAMHU (POH/IA OIIEHOYHBIX CPEJICTB SIBIISIOTCS:

—  TIpeaMeTHas HampaBJIEHHOCTH (COOTBETCTBUE MPEAMETY N3YUCHHS KOHKPETHOTO
JTUCIMILINHEL);

—  coJepkaHHe (COCTaB M B3aMMOCBSI3b CTPYKTYPHBIX €IMHHMI], 0Opa3yroIIUX CO-
JepyKaHUE TEOPETUICCKOM U IPAKTHUECKON COCTaBJISIONIMX AUCIUILINHBI);

—  00beM (KOJIMUECTBEHHBIN COCTaB OIEHOYHBIX CpeACTB, BXxoasaumx B @OC);

—  KaudecTBO ()OHJA OLIEHOYHBIX CPEACTB B 1I€JI0M, 0OECIIEUNBAIOIIETO TOJIyYEHUE
00BEKTHUBHBIX U JOCTOBEPHBIX PE3YIHTATOB MPU MPOBEAECHUU KOHTPOJIS C pa3IUYHBIMU I1e-
JISIMH.



|. HIEPEYEHD INTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI
B COOTBETCTBUU C ®I'0OC CI1IO U HA OCHOBE ®I'0OC COO

Hucrurmmuaa O] 11 «®usukay opueHTUPOBAH HA JOCTHIKCHHUE CIASTYIOMINX IEIeH:

— OCBOCHHE 3HaHUU 0 QyHIAMEHTAIBHBIX (DU3UYECKUX 3aKOHAX W MPUHIIMIAX, JIe-
YKaIUX B OCHOBE COBPEMEHHOMN (PU3HUECKON KapTUHBI MUPa; Han0o0Jiee BAXKHBIX OTKPBITHUSIX
B 00J1aCTH (PM3HKHU, OKA3aBIIHUX OMPEICIISIONIee BIUSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIO-
TUH; METOJIaX HAyYHOTO TTO3HAHMS TTPUPO/IBI;

— OBJIQJICHUEC YMCHHUSMH IIPOBOAUTH HAOIIOACHHUS, IIJIAHUPOBATH M BHIIOJIHATEH DKC-
IIEPUMEHTBI, BBIJIBUTATh TUIIOTE3bI M CTPOUTH MOJICIIH, IIPUMCHSITH IIOJTYYSHHBIC 3HAHUS 110
bu3uke 111 00bSICHEHNS Pa3HOOOPa3HBIX (PM3NUYCCKHX SIBICHUN M CBONCTB BEIICCTB; IMPAK-
TUYECKH UCTOJIB30BaTh (PU3UUECKHUE 3HAHUS; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAY Y-
HOU nH(popMaIuy;

— pa3BHUTHE ITO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CITOCO0-
HOCTEH B Ipoliecce MpUOOpPETEeHUs 3HAHUNW U YMEHUHN 10 (PU3HMKE C UCIIOIh30BAaHUEM Pa3-
JUYHBIX UCTOYHUKOB HH(POPMAITMHU U COBPEMEHHBIX HH(OOPMAIIMOHHBIX TEXHOJIOTHH;

— BOCIIUTAaHHE yOCKICHHOCTH B BO3MOXKHOCTH ITO3HAHHS 3aKOHOB IIPHUPOJIBI, HC-
MOJIb30BaHUS JOCTHKEHHUH (PU3KKHK Ha 0J1aro pa3BUTHS YEJIOBEUCCKOM [IUBUIIM3AINHI; HEO0-
XOJAUMOCTH COTPYAHHYECTBA B IIPOIIECCE COBMECTHOTO BBITTOJIHEHHMS 3a]1a4, YBAXKUTEIBHOTO
OTHOIIIEHHWS] K MHEHUIO ONIIOHEHTA IPH 0O0CYKIASHUH MPOOJIeM €CTeCTBEHHOHAYYHOTO CO-
Jep>KaHus, TOTOBHOCTH K MOPAJIbHO-3THYSCKOM OIICHKE UCIIOIb30BaHUs HAYYHBI TOCTHIKE-
HUM, YyBCTBa OTBETCTBEHHOCTH 32 3aIIUTy OKPYXKAIOIIEH CpeIbl;

— WCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUK U YMEHHUM JIJISl PEIICHUS ITPAKTHUYCCKUX
3a/1a9 MOBCEIHEBHOM JKM3HHU, oOecreueHrus 0e30macHOCTH COOCTBEHHOM JKM3HH, Pallho-
HAJBLHOT'O TIPUPOJIONIOIB30BAHUS M OXPAaHbI OKPY>KAIOIIEH CPeIbl, 1 BO3MOXXHOCTh IMPUME-
HEHUs 3HaHWM MPH PElISHUH 3a7ad, BO3HUKAIOIINX B MOCIEAYIOMEH MpodhecCHOHAIBHOM
NESATECIIBHOCTH.

Ocob6oe¢ 3Hauenue obieoopazoBatenbHas rucuuiuinHa O 11 «Dusuka» uMeeT npu
dbopmupoBanuu u pazsutun OK

Koa u naumenoBanue ¢op- Ilnanupyemble pe3ybTaThl 0CBOCHHS JUCIUINJIMHBI
MHPYeMbIX KOMIIeTeHIH I Oouue JAucuunimHapHble
OK 01. Beioupats cioco0bl | B yacTu Tpy10BOro BOCIUTAHMS JAP1 - chopMupoBaHHOCTH TIPE-

pemenus 3a1ad npogeccuo- | OP1- roToBHOCTH K TpyHy, OCO3HA- | CTaBICHUH O poiu U MecTe (u-
HaJIbHOMU AESITEbHOCTU IPU- | HUE EHHOCTU MacTEPCTBA, TPYJOJIO- | 3UKH U aCTPOHOMHH B COBPEMEH-
MEHUTENIBHO K Pa3InYHbIM oue; HOM Hay4HOH KapTUHE MHpA, O CH-
KOHTEKCTaM OP2 - roToBHOCTh K aKTHBHOH Jiesi- | cTeMooOpa3sytouieil ponu Gpusnku
TEJIbHOCTU TEXHOJIOIMYECKOM U COIIU- | B Pa3BUTHUU E€CTECTBEHHBIX HayK,
aIbHOW HANpPaBIEHHOCTH, CIOCO0- | TEXHUKU U COBPEMEHHBIX TEXHO-
HOCTb WHULMUPOBATh, IUIAHUPOBATH | JIOTHH, O BKJIAJI€ POCCUMCKUX U 3a-
Y CaMOCTOSITENILHO BBITIOJMHSATh TAKyI0 | pyOeXKHBIX  YUEHbIX-(DU3UKOB B

JESITEIIbHOCTD; pa3BHUTHE HAYKHU;
OP3 - unrepec k paznuaabM chepam | JAP2 - nonmmanue ¢uznueckon
pohecCHOHABEHOM e TeILHOCTH, CYITHOCTA HAOIIOIaEMBIX SIBJIC-
OsuajeHue YHUBEpPCAJbHBIMHU | HU MHKPOMHpa, MakpoMupa u
Y4eOHbIMHU NMO3HABATEJLHBIMHU | METAMUDA;

NefCTBUSAMMU: JAP3- nmoHumMaHue poiM acTPOHO-

a) 0azoBble JIOTHYECKHE AeliCTBUSA. | MUU B NPAKTUUYECKON AEATEIbHO-
CTH 4YeJIOBEKAa WU JalIbHEHIeM
HAayYHO-TCXHUYCCKOM PA3BUTHH,




OP4 - camocTosTeNnbHO (HOPMYIHUPO-
BaTh M aKTyaJIH3UPOBaTH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OPS- ycranaBnuBath CylECTBEHHBIN
MPU3HAK WIM OCHOBAHUS JJISl CPABHE-
HUs, Ki1accuukanuu u 00001eHus;
OP6 - onpenensatb HEIU AEATEIbHO-
CTH, 3aJaBaTh NapaMeTpbl U KpUTe-
PHUH UX JTOCTH)KECHUS;

OP7- BBIABISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUYHS] B paccMaTpUBAEMBIX
SIBJICHUSIX;

OP8- BHOCUTH KOPPEKTUBBI B JI€d-
TENbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yNbTaToOB  LEIsIM,  OLIEHHUBATh
PHUCKU NOCIIEACTBUN JEATENBHOCTH;
OP9 - pa3BuBarh KpeaTUBHOE MBIIII-
JIEHWE TIpU PEHICHUH >KU3HEHHBIX
npobem
0) 0azoBbBIE
aelcTBHA:
OP10 - BrnageTs HaBBIKAMU Y4EOHO-
MCCIIEIOBATENLCKON U IPOEKTHOM fie-
ATEJIbHOCTH, HaBbIKAMU pa3pellieHus
npo0Jem;

OP11 - BbIBIATH HNPUYHUHHO-CIIE-
CTBEHHBIE CBSI3M M aKTyaJU3HpPOBATh
3ajady, BBIJBUTATh TMIIOTE3Y €€ pe-
LIEHUS, HAXOIUTh apTyMEHTHI 17151 J10-
Ka3aTelIbCTBA CBOMX YTBEPKJICHH,
3a/1aBaTh NapaMeTpbl U KPUTEPHUH pe-
ICHUS;

OP12 - aHanu3upoBaTh NOIyYECHHBIE
B XO/JI€ PEILIEHUS 3a]]aul Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JJOCTOBEP-
HOCTb, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

OP13- ymMeTp NepeHOCUTh 3HAHUS B
MO3HABATENIbHYI0 U MPAKTUYECKYIO
00J1aCTH )KU3HEACATEILHOCTH,
OP14- ymeTb UHTETPUPOBAThH 3HAHUS
W3 pa3HBIX PEIMETHBIX 001acTe;
OP15 - BpiBHTaTh HOBBEIE HJCH,
npeJiaraTb OpUrHHaIbHbIE MOIXOAbI
U pEILCHMUS;

OP17- criocoGHOCTh UX UCIOJIB30BA-
HUS B [I03HABATEJILHOW M COLIMAJIbHON
MIpaKTHUKE

HCCIE€A0BaATCJIbCKHUC

poiu ¢u3uKu B (HOPMUPOBAHUU
Kpyrosopa # (pyHKIHOHAIBHOM
rpaMOTHOCTH YeJIOBEKa JJI pelie-
HUSI IPAKTHYECKUX 3a/1a4;

JIP4 - BiameThb OCHOBOIIOJAraro-
IUMH  (PU3NIECKUMU TIOHATHUSIMU
M BEIMYMHAMH, XapaAKTEPU3YIO-
mUMH  QU3NYECKUE  TIPOIECCHI
(CBSA3aHHBIMM C MEXaHUYECKHM
JIBH)KCHUEM,  B3aMMOJCHCTBHEM
TeJl, MEXaHHYCCKHUMHU KOJCOaHU-
SIMH ¥ BOJIHAMH; aTOMHO-MOJIEKY-
JSPHBIM CTPOCHHMEM  BEIIIECTBA,
TEIJIOBBIMHM  MIPOILIECCAMU;  DJIEK-
TPUUYECKUM U MAarHUTHBIM TOJISIMH,
AJIEKTPUUYECKUM TOKOM, 3JIEKTPO-
MAarHUTHBIMH KOJICOAHUSMH U BOJI-
HaMH; ONTHYCCKUMU SBICHUSMU;
KBAaHTOBBIMH SIBIICHUSIMHU, CTpOE-
HUEM aToMa U aTOMHOTO sifpa, pa-
JTIMOAKTUBHOCTHIO);

APS- Biageth OCHOBOMNOJIAraro-
IIUMHA ACTPOHOMHUYECKUMHU TIOHS-
TUSMH, TO3BOJISIOIIMMH XapaKTe-
pH30BaTh IPOIECCHI, MPOUCXOs-
e Ha 3BE3]1aX, B 3BE3/IHBIX CH-
CTeMaX, B MEXIaJlaKTUYECKOM
cpene; NBMKEHUE HEOECHBIX TeT,
ABOJIIOLMIO 3Be311 U BeeleHHoi;
JAP6- BIIAJIETh 3aKOHOMEPHO-
CTSIMH, 3aKOHAMH U TeOpUsMH (3a-
KOH BCEMUPHOTO TArotenus, I, [l u
III 3akonnl HproTOHA, 3aKOH CO-
XpPAaHEHUS] MEXaHWYECKOW DHep-
TUH, 3aKOH COXPaHEHUs UMITYJIbCa,
MPUHIUIT  CYNEPIO3UINN  CHII,
NPUHIUI PAaBHOIPABHOCTH HHEp-
[HATBHBIX CUCTEM OTCYETa; MOJIe-
KYJISIPHO-KUHETUYECKYIO TEOPHIO
CTPOCHHUSI BEIIECTBA, Ta30BBIEC 3a-
KOHBI, TIEPBBIA 3aKOH TEPMOJIMHA-
MHKH; 3aKOH COXPAHCHHS JJIEK-
TpUYECKOTO 3apsaa, 3akoH Ky-
noHa, 3akoH Oma mia ydacTka
nenu, 3akoH Owma I TMOJHON
3JIEKTPUYECKOM LIenH, 3aK0H J>Ko-
ynst - JleHua, 3aKoH 3JeKTpomar-
HATHOM WHIYKIUH, 3aKOH COXpa-
HEHUsI YHEPTUHU, 3aKOH MPSIMOJIU-
HEMHOTO pacrpoCTpaHEHHUsI CBETA,
3aKOH OTpPa)XEHUs CBETa, 3aKOH
MPETOMJIEHHUS CBETA; 3aKOH COXpa-
HEHUsI DHEPTUHu, 3aKOH COXpaHe-
HHS UMITYJIbCA, 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH CO-
XpaHEHHUs]  MAacCOBOIO  YHUCHA,




nocTyJiatel bopa, 3aKoH paanoak-
THUBHOTO pacraja);

JAP7- yBepeHHOE HCIOIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEHU IIpU
aHaynnze (pU3MYECKUX SIBICHUU U
IIPOLIECCOB;

JAP8- chopmupoBaTh ymeHHS pe-
1IaTh pacueTHbIE 3aJa4u C SIBHO
3aIaHHONW (PU3UYECKONW MOJIEINbIO,
UCTIONB3Ys (PU3MUECKUEe 3aKOHBI U
NPUHIUIBI; Ha OCHOBE aHAJIW3a
YCIIOBHSA 33/1a4M BBIOMpATh (HU3U-
YEeCKYI0 MOJIEJb, BBIICTATh (HU3H-
YECKUE BETMYUHBI 1 POPMYIIBI, HE-
00X0UMBIE JISl €€ PeIeHus, IPo-
BOJUTH PAacueThl U OIEHUBATH pe-
aJIbHOCTh IOJYYEHHOTO 3HAYECHUS
(hU3HYECKOI BEITMINHBL;

AP9- pemath KadyeCTBEHHBIE 3a-
Ja4y¥, BBICTPAWBAsl JIOTUYECKU HE-
IPOTUBOPEUYUBYIO LIENOYKY pac-
CYKJIEHHH C OIOpOM Ha U3YyYEH-
HbI€ 3aKOHbI, 3aKOHOMEPHOCTU M
(dbu3nuecKkue BICHUS

OK 02. Ucnonb30Bath coBpe-
MEHHBIE CpEJICTBA IIOMCKa,
aHalM3a W HHTepIpeTaIiu
nH(popmanuu, u nHpopmManu-
OHHBIE TEXHOJOTHH JJIsl BbI-
MOJTHEHHS 3a/1a4 npodeccuo-
HAJIBHOW JeSITeIbHOCTH

B 00;1acTH EHHOCTH HAYYHOTO TO-
3HAHMSA:

OP18 - cdhopmMupoBaHHOCTH MHpPO-
BO33PEHHS, COOTBETCTBYIOIETO CO-
BPEMEHHOMY  YPOBHIO  Pa3BHUTHUSA
HAayKH W OOIIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha JAMaiore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBO-
ero MecTa B MOJHUKYJIbTYPHOM MUPE;
OP19 - coBepiIeHCTBOBaHUE SI3BIKO-
BOM M YMTATENbCKOM KYJIBTYpbl Kak
CpPEACTBA B3aUMOJICUCTBUA MEXKIY
JIFOABMH M TIO3HAHUSI MUDPA;

OP20- oco3HaHME IIEHHOCTH Hay4-
HOW JeATeIbHOCTH, TOTOBHOCTh OCY-
MIECTBIIATH POSKTHYIO U HCCIIEI0BA-
TEJbCKYIO JIeSITeIbHOCTh MHIUBUY-

aJIbHO U B IPYIIIIE,

OBJaagenue YHUBEPCAJIbHBIMHA
y‘lCﬁHI)IMI/l NMO3HABATCJIbHBIMU
JeHCTBUSIMM:

B) padora ¢ uHgopmanmeii:

OP21- Bnajners HaBBIKAMHU TOJIy4Ye-
HUS WHGOPMAIIUU W3 HCTOYHUKOB
Pa3HbBIX TUIOB, CAMOCTOSITEIBHO OCY-
IIECTBJIATEL MOMCK, aHAJIN3, CHCTEMA-
TU3AlHI0 U WHTEpIpeTanuo uHpop-
Mallid Pa3JIMYHbIX BHAOB U (opM
MIPEICTABIICHHUS;

OP22- co3naBaTh TEKCThI B pa3jivy-
HBIX (popMaTax C y4eTOM Ha3HAUCHUS
nH(pOpMaIUY U 11EeJIEBON ayTUTOPHH,

JAP10-chopmupoBath yMEHUs
YUUTBIBaTh IPaHULbl TPUMEHEHUS
U3yUYEHHBIX (PU3MUECKUX MOJIETIEH:
MaTepuagbHas TOUKa, MHEPIUAIIb-
Hasl CHUCTEMa OTCYETa, UCaJIbHBIN
ra3; MOJIeJIi CTPOEHHUS ra30B, KUJ-
KOCTEH U TBEPABIX TE€Jl, TOYECUHBIN
JJEKTPUYECKUN 3apsif, sAnepHas
MOJIEIb aTOMAa, HyKJIOHHAs! MOJIEIIb
aTOMHOTO siIpa MpH pelieHuu $hu-
3UYECKHX 3a7ay;
JAP11-chopmupoBaTe COOCTBEH-
HYI0 TO3MIHIO N0 OTHOLICHHIO K
¢dusnueckoil nHGopmanuu, MoOIy-
4aeMOM W3 pa3HbIX HCTOYHUKOB,
yMETh HCIOJb30BaTh LU(PPOBBIE
TEXHOJIOTMH I IOUCKA, CTPYKTY-
pUPOBaHUS, HWHTEPIpETAlMH U
NpeacTaBIeHus  y4eOHOW
Hay4yHO-TIONYJIsipHOH  HH(pOpMa-
LUU; PA3BUTb YMEHHUS KpUTHYE-
CKOr0 aHalau3a MOJIy4aeMOW WH-
¢bopmanuu
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BBIOMpas  ONTHUMAIbHYIO  (opmy
MIPEJICTABICHUS U BU3YyaIN3alluy;
OP23 - oneHuBaTh JTOCTOBEPHOCTb,
JETUTUMHOCTD WH(pOpMAINHU, €€ CO-
OTBETCTBHE IMPABOBBIM M MOPAIBHO-
TUYECKUM HOPMaM;

OP24- ucnosb30BaTh CpeCTBA HH-
(hOpMaITMOHHBIX M KOMMYHHKAI[HOH-
HBIX TE€XHOJIOTHI B PEIICHUHU KOTHH-
TUBHBIX, KOMMYHUKATHBHBIX U Opra-
HU3ALMOHHBIX 33/1a4 C COOI0ICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, THUTUEHBI, Pecypco-
cOepeKCHHSI, MPABOBBIX U ITUYECKHIX
HOPM, HOPM HH(OPMAIMOHHONW 0e3-
OTacCHOCTH;

OP2S5 - Biajnerb HaBbBIKAMU PaCIO-
3HABaHWS W 3alUTHl HH(pOpMammH,
HH(}pOpMaAITMOHHOM 0e30MacHOCTH
JTUYIHOCTH

OK 03. IInanupoBats u pea-
JIM30BBIBATH coOCTBEHHOE
npodeccuoHanbHoe H JIHY-
HOCTHOE pa3BHUTHE, TPEIAIPHU-
HUMATENbCKYIO JIesITeIb-
HOCTh B MPOQECCHOHATBHON
cdepe, UCTIONH30BATH 3HAHUS
110 (PMHAHCOBOM IPAMOTHOCTH
B Pa3IMYHBIX )KU3HEHHBIX CHU-
Tyarusx

B o0gactu 1yXOBHO-HPaBCTBEH-
HOT'0 BOCIIUTAHUSA:

OP26 - copmMupoBaHHOCTH HpaB-
CTBEHHOT'O CO3HAHUS, STUYECKOTO T0-
BEJICHUS;

OP27- cniocoOHOCTh OIICHUBATH CH-
Tyalui0 W MPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTUPYACh Ha MO-
paIbHO-HPABCTBEHHBIE HOPMBI U IICH-
HOCTH;

OP28 - oco3HaHue TUYHOT'O BKJIAaAa B
MOCTPOEHUE YCTOHYUBOTO OYAYIIEro;
OP29 - 0TBETCTBEHHOE OTHOLIECHUE K
CBOMM pOJUTENSIM U (WIH) APYyTrUM
YJIEHAM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATUS I1IEH-
HOCTEW CEMENHOU KU3HU B COOTBET-
CTBUH C TPAIUIUAMH HapoaoB Poc-
Cuu;

OBiaseHue yHUBeEpPCAJIbHBIMH pe-
ryJISTUBHBIMHM el CTBUSIMU:

a) cCaMOOpPraHu3auMs:

OP30 - caMOCTOATENBHO OCYILECTB-
JISTh MIO3HABATEBHYTO e TEITLHOCTD,
BBISBJISITH TPOOJIEMBI, CTaBUTH U (pop-
MYJIHPOBaTh COOCTBEHHBIE 3a7ayil B
o0pa3oBaTeNbHON JAEATeIbHOCTH U
KU3HEHHBIX CHUTYaIUIX;

OP31- caMOCTOSITEILHO COCTaBISATh
IUTaH PeLIeHUs MPOOJIEeMBbl C YYETOM
UMEIOIINXCS PECypCOB, COOCTBEHHBIX
BO3MOHOCTEW U MPEANOYTEHUI;
OP32 - naBath OLIEHKY HOBBIM CHUTY-
anusM;

OP33 - ciocobcTBOBaTH GOPMHUPOBA-
HUIO W TPOSBICHUIO  IIHPOKOU

JIP12- BnageTh OCHOBHBIMH METO-
JJaMH HAy4HOTO II03HaHUsS, HC-
HOJIb3YEMbIMU B (U3UKE: MPOBO-
JIMTH TPSIMBbIE ¥ KOCBEHHBIE U3Me-
peHus (GpU3NYecKUX BEIUYHH, BbI-
Oupasi ONTUMANbHBIN CIOCOO W3-
MEPEHHUS U HUCIOJIb3Ysl U3BECTHHIE
METOJIbl OLEHKH MOTrpelHoCcTen
U3MEPEHUH, MPOBOIUTH HCCIIENO-
BaHUE 3aBUCUMOCTEN (PU3NYECKUX
BEJINYMH C HUCIOJIb30BAaHUEM IIpPs-
MBIX U3MEpPEHUH, OOBSACHATH MOJTY-
YEHHbIE PEe3yJIbTaThl, HCIOJb3Ys
(u3nyecKkre TeoOpuu, 3aKOHBI U TI0-
HSTHSL, U JIeNIaTh BBIBOJIBI,

JAP13 - cobmomars mpaBuia 0e3-
OIIACHOTO TpyJa IpH MPOBEICHUU
HCCIIeIOBaHUM B paMKax yu4eOHOro
9KCHEPUMEHTA U y4eOHO-UCCIe10-
BaTENbCKOM JEATEIbHOCTU C HC-
MOJIb30BaHUEM IM(PPOBHIX H3Me-
PUTENIbHBIX YCTPOWUCTB U Jiabopa-
TOPHOTO 000PYI0BAHMS;

JAP14 - chopMupoBaHHOCTH TIPE/I-
CTaBJICHUIA O METOJaX MOJIY4YEeHHUs
Hay4YHbIX aCTPOHOMHYECKUX 3Ha-
HUM
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SPYAMIIMHM B pa3HbIX OONACTAX 3Ha-
HHM, TOCTOSHHO MOBBIIIATH CBOM 00-
pa3oBaTEIbHbIA U KYJbTYPHBIH ypO-
BEHb;

0) CAMOKOHTPOJIb:

OP34 - ucrnosnb3oBarh NPUEMBI pe-
diexcun Ui OLIGHKH CUTYalluU, BbI-
00opa BEpHOTO peIlICHNUS;

OP3S - ymeTh OlLICHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATh pPEUICHUs
10 UX CHUKEHUIO;

B) JMOLIMOHAJIbHBI  HMHTEJJIEKT,
npeanosaraomuii  cdopmMupoBaH-
HOCTb:

OP36 - BHyTpeHHEW MOTHUBAaLUH,
BKJIIOYAKOIIEH CTPEMJIEHHE K JOCTH-
JKEHUIO LEJU U YCIEeXy, ONTUMU3M,
WHULIMATUBHOCTh, YMEHHE JICUCTBO-
BaTh, UCXOJSl M3 CBOUX BO3MOXHO-
CTCH;

OP37 - smnaTuun, BKIFOYArOMEH CIT0-
COOHOCTh TOHMMATh SMOIMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €r0
NP OCYIIECTBICHUH KOMMYHUKA-
I[UU, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

OP38 - connanbHBIX HABBIKOB, BKITFO-
YalOIIMX CIIOCOOHOCTh BBICTPaNBATh
OTHOILEHHUS C JAPYTHMMH JIIOAbMH, 3a-
OOTUTBCSI, IPOSBIIATH UHTEPEC U Pa3-
pemarh KOH(MIUKTHI

OK 04. D¢ddexktuBHO B3aM-
MoJieiicTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaHJIe

OP39- roTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOIpese-
JICHUIO;

OP40-oBnaneHne HaBbIKaMH Y4e0HO-
WCCIIEIOBATENILCKOM, MPOEKTHON H
COLIMAJILHOW JEATEIIBHOCTH;

Osananenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH  J€HCTBH-
AMMU:

0) coBMeCTHasI J1esITeJIbHOCTb.
OP41- moHuMaTh W UCIOJIb30BaTh
MpEeuMyIlecTBa KOMaHJAHOW U UHAM-
BUyaJIbHOM paboTHI;

OP42- npuHUMaTh 11eJI1 COBMECTHOM
JIeATeTLHOCTH, OpPraHW30BHIBATH W
KOOPJMHHUPOBATH JEHCTBUS 1O €€ J0-
CTHKEHHUIO: COCTABJIATh IUIAH JICH-
CTBUM, pacTIpeaeNsITh POJIA C YUETOM
MHEHUH y4aCTHUKOB OOCYXJaTh pe-
3yJIbTaThl COBMECTHOM pabOTHI;
OP43 - KOOpAUHUPOBATH W BBHINOJI-
HSTh PabOTy B YCJIOBHSIX peajibHOTO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

AP15 - oBnageTe yMEHHUSIMU pa-
00TaTh B IpyMIe ¢ BBITOJHEHHEM
Pa3IMYHBIX COIMAJIbHBIX pOJeH,
IUTAHUPOBATh PabOTy TPYIIIEI, pa-
LMOHAJILHO paclpeiensiT JAes-
TEJIbHOCTh B HECTaHJAPTHBIX CH-
TyalMsiX, aJIeKBaTHO OLIEHHUBATh
BKJIQJ KaXJOT0 M3 YYaCTHHKOB
IpyNIBl B pelIeHrne paccMaTpuBa-
€MOH MpoOIeMBI




OP44- ocyuiecTBiATh MO3UTUBHOE
CTpaTeruueckoe IOBEACHUE B pas-
JIMYHBIX CUTYaIUsIX, IPOSBIISATH TBOP-
4EeCTBO U BOOOpaKeHHE, ObITh MHUITH-
ATUBHBIM

OsiajeHne yHUBepCaJIbHBIMH pe-
IyJSITUBHBIMHM el CTBUSIMHU:

) NpUHSATHE ce0s1 U IPYTHX JIKO/Ieii:
OP45- npuHUMaTh MOTHBBI U apry-
MEHTBI JPYTUX JIIOAEH IpU aHaIU3e
pE3yJIbTaTOB JIEATEIbHOCTH;

OP46- npusHaBaTb CBOE IIpaBO U
MIPaBo APYTHUX JItOJIeH HA OIIMOKH;
OP47- pa3zBuBaTh CIIOCOOHOCTH TIO-
HUMaTh MHP C MO3UIHMU JAPYTrOro ue-
JIOBEKa

OK 05. OcymecTBiArs ycT-
HYI0 U MHCbMEHHYIO KOMMY-
HUKAIMI0 Ha TrOCyJapCTBEH-
HOM s3bIke Poccuiickon ®e-
Jiepalyy ¢ y4eToM 0COOEHHO-
CTEH COLMAIBHOTO U KYJIb-
TYpHOT'O KOHTEKCTa

B o0sacTH 3cTeTHYECKOr0 BOCIHU-
TAHUSA:

OP48- screTnueckoe OTHOIICHHE K
MHUpPY, BKJIIOYasi JCTETHKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOpYE-
CTBa, CIOpTa, TpyJda U OOIIECTBEH-
HBIX OTHOIICHU;

OP49- cnocoOHOCTh BOCHPUHUMATh
pa3inyYHbIe BUABI UCKYCCTBA, TPAIH-
IIMM U TBOPUYECTBO CBOETO U JIPYIHX
HapoJOB, OIIYIIAaTh 3MOIMOHAIBHOE
BO3/IEHCTBHE UCKYCCTBA;

OP50- yOexx1eHHOCTh B 3HAYUMOCTH
JUIL JIMYHOCTH M OOIleCTBA OTeYe-
CTBEHHOTO M MHPOBOIO HMCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpaJuLlui
Y HapOJHOT'O TBOPYECTBA,

OPS51- roTOBHOCTh K CaMOBBIpaKe-
HUI0O B Da3sHbBIX BHUAAX MCKYCCTBA,
CTpEMJICHHE TPOSIBJISITH KadyecTBa
TBOPUYECKOH JINYHOCTH;

Osananenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH  JIeHCTBH-
AMMU:

a) o01eHue:

OPS2- ocymecTBIsATh KOMMYHUKA-
IIUH BO BCeX c(epax >KHU3HU;

OP53- pacnio3HaBath HeBepOalbHbBIE
CpezcTBa OOIIeHHS, TOHUMATh 3Ha4e-
HUE COIMAJIbHBIX 3HAKOB, PaclO3Ha-
BaTh TMPEINOCHUIKM KOH(IMKTHBIX
CUTYallUl U CMsTr4aTh KOH(IUKTHI;
OP54- pa3BepHyTO U JIOTMYHO H3J1a-
raTh CBOIO TOUKY 3PEHHUSI C UCIOIb30-
BaHUEM SI3bIKOBBIX CPEICTB

JAP16 - cdopmupoBarh ymMeHHUS
pacrno3HaBaTh (U3NYECKUE SIBJIE-
HUs (IIPOLIECCHI) M OOBACHATH UX
HAa OCHOBE H3YUYEHHBIX 3aKOHOB:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBUYKEHHUE, CBO-
0oJHOE TajeHHe TeJ, JIBH)KEHUE
0 OKPY>XKHOCTH, MHEPIIMsI, B3au-
MOJICHCTBUE Tell, KojeOaTelbHOe
JBUKEHHE, PE30HAHC, BOJHOBOE
nBwxeHue; nupdysus, OpoyHOB-
CKOE€ JIBUKEHHUE, CTPOCHHE KUIKO-
CTEH W TBEpPABbIX TEJ, U3MEHEHUE
o0bemMa Tel Tpu HarpeBaHUU
(oxJaxAeHUH), TEIUIOBOE PaBHO-
BECHE, UCIapeHue, KOHACHCcalus,
IUTaBJIEHUE, KPUCTAJUIU3AIINS, KH-
TIEHHE, BIAKHOCThH BO3/IyXa, CBS3h
CpeaHeld KUHETUYECKOM JHEPTUH
TEIUIOBOTO JBM)KEHUSI MOJIEKYJ C
abCOMIOTHON TemIepaTypoi, TMo-
BBIIIICHUE JIABJICHUS ra3a MpH €ro
HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEX/1y ITapaMeTpaMu COCTO-
SIHUSI Ta3a B U30Ipolieccax; dJeK-
TpU3aIMs TeJ, B3aUMOJCHCTBUE
3aps/10B, HarpeBaHUE MPOBOJIHHKA
C TOKOM, B3aMMOJICHCTBHE MarHu-
TOB, JJEKTPOMAarHUTHas WHAYK-
1Usl, TEWCTBHE MArHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM M JABUXKY-
IIUHCS 3apsifl, dJIEKTPOMArHUTHBIS
KojeOaHus W BOJIHBI, TPSIMOJIH-
HEHHOE pAacIpOoCTpaHEHUE CBETa,
OTpaXkeHue, IPeIOMIICHUE, UHTEP-
dbepennus, gudpakius 1 MOJIIPU-
3alUsl CBETa, JAMCIEpPCUSI CBETa;
dhoTornekrpuuecknii 3pdexT, cre-
TOBOE JIaBJIEHHWE, BO3HUKHOBEHUE
JUHENYAaTOro  CHEKTpa aroma
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BOaAOpOAa, €CCTECTBEHHAA U UCKYC-
CTBCHHAA paIHOAKTUBHOCTb

OK 07. CopeiicTBoBath co-
XpaHEHHIO OKpY Karomien
cpenbl, pecypcocOepexeHHIo,
NMPUMEHSTh 3HAHHS 00 U3Me-
HEHUU KJIMMAaTa, MPUHIIMITBI
OEpeKITMBOTO TIPOM3BOJICTBA,
3¢ PeKTUBHO IEHCTBOBATH B
YpEe3BBIYAIHBIX CUTYAITUSIX

B 06.1acTH 3K0710rH4€CKOT0 BOCITH-
TAHUA:

OP55- chopMUPOBAHHOCTH YKOJIOTH-
YECKOM KYJIbTYpbl, IOHUMAHUE BIINS-
HUS COIMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE IPUPOTHOU
U COLMAJIbHOW Cpebl, OCO3HaHUE
r7100aIbHOTO XapakTepa 3KOJIoruye-
CKHX Ipo0JeM;

OP56- nnanupoBaHue U OCYIIECTB-
JIGHWE JIEUCTBUM B OKpYXarollei
Cpele Ha OCHOBE 3HAHUS LEJIeH
YCTOMYMBOTO PpPAa3BUTUS UEJIOBEYE-
CTBa;

AKTHUBHOE HETIPUATHE ACHCTBUMN, TIPU-
HOCAILNX BPEJl OKPYKAOLIEH CPELE;
OPS57- ymeHnue nporHo3upoBaTh He-
OJIaronpUsITHBIE IKOJIOTHYECKUE TI0-
CJIEACTBUSl NPEANPUHUMAEMBIX JIEH-
CTBHM, IPEJOTBPALLATh UX;

OPS8- pacumpenue omnbita JesTelb-
HOCTH 3KOJIOTMYECKON HAIpaBJIEHHO-
CTH;

OP59- OBJIQJICHHE HaBBIKAMU
y4eOHO-UCCIeIOBATENIbCKON,  MPO-
€KTHOM M COLIMAJIbHOM NEATEIbHOCTH

AP17 - cdopmMupoBaTh YMEHHS
OPUMEHATH IOJyYCHHbIE 3HAHUS
Uit OOBSCHEHUS! YCIOBUN TPOTE-
KaHud (U3MYECKUX SIBICHUI B
MIPUPOJIC U JUIS IPUHSATHUS TIPAKTH-
YECKUX PEIICHUH B TOBCEIHEBHOM
YKU3HM 17151 obecrieueHus 6e3orac-
HOCTH TIpU OOpAaIIEeHUU C OBITO-
BBIMH TPUOOpPaMH U TEXHUYE-
CKMMM YCTPOMCTBaMH, COXpaHe-
HUSL 3J0pPOBbsi U  COOJIOJIEHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHUS
B OKpYXKaroIlleu cpene;

JAP18 - monumanue HEOOXOAUMO-
CTH IPUMEHEHUS TOCTHXKEHUH (hu-
3UKM M TEXHOJOTWH ISl pauuo-
HAJILHOTO TIPUPOJIOTIOIB30BAHUS

I11.ONMCAHUE MTOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUS PE3YJIBTA-
TOB OBYYEHUA HA PA3JIMYHBIX OTAITAX UX JOCTHKXEHUSA, OITUCA-

HUE IIKAJ ONEHUBAHUA

2.1. CtpykTrypa ¢oH/Ia OLIEHOYHBIX CPEICTB AJIsl TEKYIIEro KOHTPOJIS YCIeBaAeMOCTH
U MPOMEKYTOYHOM aTTeCcTAlNH

Ne | Konmponupyemuwie pazoenst, | Koo kon- | Ilnanupyemoie | Haumenosanue oyenou-
n/n membl OUCUUNTIUHDBL mpoaupy- | pe3yiomamaol H020 cpedcmea
emoil océoenus ouc- | Texywjuii Ilpome-
Komne- | YUNAUHBL, XA- | KOHMPOIb | MHCYMOY-
menyuu | pakmepusyio- | ycneeaemo- | Has am-
uwjue Imansl cmu mecma-
dopmuposa- uus
HUA Komne-
menyuu
Pa3znea 1. Kunematuka
1. Tema 1. Mexanuueckoe 1su- | OK 01 OK 01 -BOITPOCHI Bomnpocsr
xenue. [lepememenue. [yt | OK 02 O6mue: OP1- IS K mudde-
CxopocTh OK 03 OP17. obcyxie- PEHITUPO-
2. Tema 2. PaBHomeproe mpsi- | OK 04 Jucunmumeap- | HuUs; BAHHOMY
MOJIMHENMHOE JIBUKEHUE OK 05 HEBIE: -T€CTOBEIE 3aueTy No
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3. Tema 3. Yckopenue. OK 07 JIP1-J1P9. 3aJ]aHu; 1-8.
PaBHOyCKOpEHHOE, paBHO3A- OK 02 -3a]1a4u;
MEJIJIEHHOE MPSMOJIMHENHOE Obuue:
JIBH>KCHUE OP18-OP25
4, Tema 4. CBoOoaHOE TIaIeHUE Juciurmunaap-
TeJ. HBIC:
5. Tema 5.PaBHOMEpHOE 1BU- JIP10-/1P11
YKEHHE 10 OKPY>KHOCTH. OK 03
Oo6mue:
OP26-OP38.
JucuuniaunHap-
uele: JIP12 -
P14
OK 04
Oo6mue:
OP39 -OP47
Jucuunnunap-
Heie: JIP15
OK 05
Ob6mue:
OP48-OP54
Jucuurmnnaap-
ueie: JIP16
OK 07
Oouue:
OP55-0OP59
Jucuurmnnaap-
HbIE: JP17,
JIP18.
Pa3nea 2. Jlunamuka
6. Tema 6. 3akonbl HeroTOHA OK 01 OK 01 - ponipockl | Bompockl
7. Tewma 7. I'paBuTaniioHHOE OK 02 O6uue: OP1- VIS K mudde-
nosie. 3akoH BcemupHoro Ti1- | OK 03 OP17. oOcyxe- pEeHLUpPO-
TOTEHHUS. OK 04 JucommumiHap- | Hus; BAHHOMY
8. Tema 8. Cunbl B Mmexanuke. | OK 05 HBIE! -TeCTOBBIE | 3a4eTy Ne
Cuna tsxectu. Bec. Heeco- | OK 07 JP1-11P9. 3aJJaHHs; 9-20.
MocTb. [leperpysku OK 02 -3a71a4H;
9. | Tema9. Cuna ynpyrocru. OOGmme:
3akoH ['yka OP18-OP25
10. | Tema 10. Cuna TpeHus mo- HucuunanHap-
KOf, CKOJILKECHUS, KAYCHUA HBIC:
11. | Tema 11. Ummynsc Tena. 3a- AP10-1P11
KOH COXPaHEHUs UMITYJIbCa OK 03
PeakTHBHOE JBHKEHUE. OOmuue:
12. | Temal2. Mexanuueckas pa- OP26-OP38.
6ota cubl Montaocts. KITJ] HucuurnirHap-
13. | Tema 13. Dueprus. Kuneru- ubie: JIP12 -
YyecKas SHEpTusl JpP14
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[TorennuanpHast SHEPTHSL.
3aKOH COXPAHEHUS SHEPTUH.

OK 04

Oouue:

OP39 —OP47
Jucuunnunap-
Heie: JIP15

OK 05

Obuue:
OP48-OP54
JucuuniauHap-
ueie: JIP16

OK 07

Oo6mue:
OP55-0OP59
Jucuurmnnaap-
HbIE: P17,

JIP18.

Pasznena 4. OcHOBBI

MOJIEKYJISIP

HO-KHHETHYeCKOH TCOPHUH

14.

Tema 14. OCHOBHEIE ITOJIO-
xxeuust MKT.

15.

Tema 15. Pazmepsl u Macca
MOJIEKYJI, KOJIMYECTBA Bellle-
CTBa

16.

Tema 16. CtpoeHue razoo06-
Pa3HBIX, KUIKAX U TBEPIBIX
TEJL.

17.

Tema 17. BeiBog OCHOBHOTO
ypaBHeHust MKT razos.

18.

Tewma 18. Temneparypa, Ter-
JIOBOE paBHOBECHE.

19.

Tewma 19. Ypasuenue Men-
neneeBa-Kianeipona. ['azo-
BBIC 3aKOHBI.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01 - BOIIPOCHI
O6uue: OP1- IS
OP17. o0cyxie-
JuctuniuHap- | Hus,

HBIE! - TECTOBBIE
JP1-1P9. 3aJ1aHUS;
OK 02 - 3aJ71a49H;
Oouue:
OP18-OP25
Jncuunnunap-
HEBIE!
J1P10-/1P11
OK 03
Oo6mue:
OP26-OP38.
Jucuurmnnaap-
ueie: JIP12 -
J1P14

OK 04
Oouue:

OP39 —OP47
Juciurmnnaap-
Heie: JIP15

OK 05
Oo6mue:
OP48-OP54
Jucuunnunap-
uele: JIP16
OK 07
Oouue:

OP55-0OP59

- 1ab.paboTa

Bomnpocel
K nudde-
pPEHLUPO-
BAaHHOMY
3a4yeTyNe
21-29.
[IpakTu-
YECKUE 3a-
TaHUS
Nel, NelO,
Nel3.
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Jucuunnunap-
HbIE: JP17,
J1P18.

Pazgea 5. OcHOBBI T

CPMOAUMHAMHUKH

20.

Tema 20. Buytpennss suep- | OK 01
rus. M3menenue saytpennen | OK 02
JHEpPruu OK 03

21.

Tema 21. IlepBoe Hayaao OK 04
TEPMOJMHAMHUKH. OK 05

22,

Tema 22. TermoBoit nura- | OK 07
TeJIb U OXpaHa IPUPO/IBI.
KIIJI TerioBeIX ABUTaTENICH.

OK 01

O6mmue: OP1-
OP17.
JucuuniauHap-
HBIE!

JAP1-11P9.

OK 02

Oo6mue:
OP18-OP25
Jucuunnunap-
HBIE!
J1P10-/1P11
OK 03

Oo6mue:
OP26-OP38.
JucuurnHap-
ueie: JIP12 -
P14

OK 04

Oouue:

OP39 —OP47
Jncuunnunap-
Heie: JIP15

OK 05

Oo6mue:
OP48-OP54
Jncuunnunap-
ueie: JIP16

OK 07

Oouue:
OP55-0OP59
Jucuurmnnaap-
HBIE: P17,
JIP18.

- BOIIPOCHI
LTSI

00Ccyx1e-
HUS;

- TECTOBBIE
3aJlaHus;

- 3a/1a4H;

-na0.paborta

Bomnpocel
K nudde-
PEHLHPO-
BaHHOMY
3a4yeTyNe
32-37.
[IpakTu-
YECKOe 3a-
nanue Ne3

Paznen 6. CBoiicTBa MapoB, )KUAKOCTEH M TBEPABIX TeJl.

23.

OK 01
OK 02
OK 03

Tema 23. AGCOIOTHAA U OT-
HOCHUTEJIbHAS BIAXKHOCTD
BO3/TyXa

24,

OK 04
OK 05

Tewma 24. Kpucramimueckue
1 aMmopdHbBIC Tea

25.

Tema 25. Buasl nedopmaruii | OK 07

OK 01
O6mmue: OP1-
OP17.
Jucuunnunap-
HBIE:

JAP1-1P9.

OK 02
OOuue:

OP18-OP25

- BOITPOCHI
TS

00cyxIe-
HUS,

- TECTOBBIE
3a7aHHUS;

- 33J1a4H;

- 1ab. pa-
oota

Bomnpocer
K nudde-
pEHLUPO-
BAHHOMY

3aueTy Ne
30-31.
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Jucuunnunap-
HBIE:
JIP10-/1P11
OK 03
OOmue:
OP26-OP38.
Juciurmunaap-
uele: JIP12 -
JP14

OK 04
Oomue:

OP39 -OP47
JucuunnuHap-
Heie: JIP15

OK 05
Oo6mnue:
OP48-0OP54
Juciurmunap-
ueie: JIP16
OK 07
OOmue:
OP55-0OP59
JucuuniauHap-
HEIE: P17,
JIP18.

Pa3znes 7. DaeKTpocTaTHKA

26.

Tema 26. DnekTpudeckui 3a-
psAl. 3aKOH COXpaHEHUS
BJIEKTPUYECKOTO 3apsiaa. 3a-
KOH KynoHa.

217,

Tema 27. DIeKTpUIECKOE
nosne. HanpsikeHHOCTh 2iek-
Tpru4decKoro noiis. IpuHmun
CYIIEPIIO3ULIUU TIOJIEH.

28.

Tema 28. Ilotenmnmai. Pas-
HOCTBH ITOTEHIIMAJIOB.

OKBUMNOTEHIMATIbHBIE TTO-
BEPXHOCTH.

29.

Tema 29. CBsi3b MEXKIY
HaMpsHKEHUEM U HaIPSKEH-
HOCTBIO MOJIS.

30.

Tema 30. [IpoBogHUKM U -
AJIEKTPUKH B DJIEKTPUUECKOM
TI0JIE.

31.

Tema 31. D1eKTPOEMKOCTS.
Konnencaropsl. CoenuHenne

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mue: OP1-
OP17.
Juciunnunap-
HEBIE:
JP1-J1P9.

OK 02
OOmue:
OP18-OP25
Jucuunnuaap-
HBIC:
JAP10-/1P11
OK 03
Oo6mue:
OP26-OP38.
Jucuunnunap-
uele: JIP12 -
JAP14

OK 04
OOuue:

OP39 —OP47

- BOIIPOCHI
LTSt

00cyxIe-
HUS;

- TECTOBBIE
3aJ1aHus;

- 3aJa4H;

Bomnpocer
K nudde-
PEHLHPO-
BAHHOMY
3aueTyNe
38-41.
ITpakTu-
YECKOE 3a-

nmaaue Ne
2.
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KOHACHCATOPOB. 9HCpFI/ISI 3a-
PAKCHHOI'O KOHACHCATOpA.

Jucuunnunap-
ueie: JIP15

OK 05

OOmue:
OP48-0OP54
Jucuunnunap-
uele: JIP16

OK 07

Oomue:
OP55-0OP59
JucuuniaunHap-
HEIC: P17,
JIP18.

Pa3nen 8.

3aKOHbI MOCTOSIHHOIO0 TOKA

32.

Tema 32. DnekTpudecKkui
TOK. Y CJIOBHS, HCOOXOIMMBIE
JUISl €rO CYIIECTBOBAHUS.
Cuna Toka M INIOTHOCTD
TOKA.

33.

Tema 33. 3akoHsl OMa.

34.

Tema 34. 3aK0oHEBI COEINHE-
HUSI TPOBOJHHUKOB

35.

Tema 35. PaboTta 1 Mom1-
HOCTb 3JIEKTPUUYECKOTO TOKaA.
TemnoBoe IEUCTBHE TOKA.
3akoH J[xxoynsa-Jlenna

OK 01 OK 01

OK 02 Oo6mue: OP1-
OK 03 OP17.

OK 04 Juciurnnmunap-
OK 05 HBIE:

OK 07 JP1-J1P9.

OK 02
O6mue:
OP18-0OP25
JucuuniauHap-
HBIE:
JIP10-/1P11
OK 03
Oomue:
OP26-OP38.
Jncuunnunap-
ueie: JIP12 -
JP14

OK 04
O6mue:

OP39 —OP47
Jucuunnuaap-
ueie: JIP15

OK 05
OOmue:
OP48-OP54
Juciurmnnaap-
ueie: JIP16
OK 07
Oouue:
OP55-OP59
Jucuunnunap-
HEBIE: P17,
JIP18.

- BOIIPOCHI
IS
00cyxie-
HUS;
-T€CTOBbIE
3aJlaHus;
-3a]1a4H;

Bomnpocer
K nudde-
PEHLIUPO-
BaHHOMY
3aueTy Ne
42-45.
[IpakTu-
YECKUE 3a-
nmaausg Ne
2, Ne 4, No
7, Ne 14.
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IIK2.4

Oouue:

OP60 — OP103.
Jucuunnunap-
Heie: J1IP19 —
J1P23.

INK3.4

Oo6mue:

OP104 —
OP153.
JucuuniaunHap-
Hele: J[P24 —
J1P28.

I1K4.5

Oo6mue:

OP154 —
OP215.
Jucuunnunap-
ueie: J[P29 -
JIP33.

Pa3znen 9. Duekr

HYeCKHH TOK B PAa3JINYIHBIX

cpenax

36.

Tema 36. DnekTpuuecKkuit
TOK B METaJuIax

37.

Tema 37. DnekTpuuecKkuit
TOK B MOJIYITPOBOJIHUKAX.
DIIEKTPOHHO-BIPOYHBIN IE-
pexon

38.

Tema 38. Dnexkrpuueckui
TOK B BAKYyMe€

39.

Tema 39. Dnexkrpuueckuit
TOK B rasax. [lmazma

40.

Tema 40. 3akoHBI U pUMeE-
HEHHE DJIEKTPOJIn3a

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6uue: OP1-
OP17.
Jucuurmnnaap-
HEBIE!

JP1-J1P9.

OK 02
Oo6mue:
OP18-OP25
Jncuunnunap-
HBIE!
J1P10-/1P11
OK 03
Oouue:

OP26 - OP38.
Jucuurmnnaap-
ueie: JIP12 -
P14

OK 04
Ob6mue:

OP39 —OP47
JucuunnunHap-
Heie: JIP15

OK 05
Obuue:
OP48-0OP54

- BOIIPOCHI
TUTSI

00cyxIe-
HUS,

- TECTOBBIC
3a/1aHus;

- 3aJ1a4H;

Bomnpocsr
K nudde-
pEHLUPO-
BAHHOMY

3aueTyNe
36.
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Jucuunnunap-
uele: JIP16
OK 07
Obmue:
OP55-0OP59
Jucuunnunap-
HbIE: P17,
J1P18.

1IK2.4
Oo6mue:

OP60 — OP103.
JucuuniauHap-
Heie: J1P19 —
JP23.

INK3.4
Ob6mue:
OP104 —
OP153.
Jucuunnunap-
Hele: J1P24 —
J1P28.

I1K4.5
Oouue:
OP154 —
OP215.
Jucuurmnnaap-
Heie: J1P29 —
JIP33.

Pasznes 10. MarauTHoe moJjie ¥ 3J1eKTPOMArHUTHAA HHAYKIUSA

41.

Tema 41. Marautsoe noue.
BexTop MarHuTHOM MHIYK-
U1

42.

Tema 42. 3akon Amriepa u
€ro MPUMEHEHUE

Cuina Jlopenua u e€ nmpume-
HEHHE

43.

Tema 43. MargutHoe 101JI€E.
MarauTHbBIN ITOTOK.

44,

Tema 44. DnexTpoMarHuTHas
uaaykuus. 3C uHayknuu.
[Ipasuiio Jlenua

45.

Tema 45. CaMOUHIYKITUS.
NHayKTUBHOCTD. DHEPTHS
MarHUTHOTO TOJIS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01

O6mmue: OP1-
OP17.
Jucuurmnnaap-
HBIE!

JP1-J1P9.

OK 02

Oouue:
OP18-OP25
Juciurmnnaap-
HBIE!
JAP10-/1P11
OK 03

Oouue:
OP26-OP38.
Jucuunnunap-
ueie: JIP12 -
P14

OK 04

- BOIIPOCHI
IS

00cyxIe-
HUS;

- TECTOBbIE
3aJIaHus;

- 3aJ1a4H;

- 1ab.pabdoTa

Bomnpocel
K nudde-
peHuupo-
BAHHOMY

3aueTyNe
46-52.
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Oomuue:

OP39 —OP47
Jucuunnunap-
Heie: JIP15

OK 05
Obuue:
OP48-OP54
JucuuniauHap-
ueie: JIP16

OK 07
Oo6mue:
OP55-0OP59
Jucuurmnnaap-
HEIE: P17,
JIP18.

K24
Oo6mue:

OP60 — OP103.
Jucuunnunap-
uele: J[P19 —
JP23.

IIK3.4
Oouue:
OP104 —
OP153.
Jucuurmnnaap-
Hele: J1P24 —
J1P28.

I1K4.5
Oo6mue:
OP154 —
OP215.
Juciurmnnaap-
Hele: P29 —
JIP33.

Pa3n

e 11. Mexannueckue U 3JIEKTPOMATHUTHBIE KOJIe0aHUs

46.

Tema 46. CBoOOIHBIC, BBI-
HY>KJICHHBIE KOJIeOaHMUsI

Tema 47. MareMaTHYECKHI 1
NPY>KUHHBIN MasiTHUKU

47.

Tema 48. CBoOOIHBIE DIIEK-
TPOMarHUTHBIE KOJIEOaHUSI.
®opwmyia Tomcona. IIpespa-
IIIEHUE PHEPTUU B Koseba-
TEJILHOM KOHTYpE

48.

Tema 49. [1epemenHsblIil TOK

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mue: OP1-
OP17.
Juciurmnnaap-
HBIE!

JAP1-11P9.

OK 02
Oouue:
OP18-OP25

- BOIIPOCHI
LTSI

00Ccyx1e-
HUS;

-T€CTOBBIE
3aJIaHus;

- 3a/1a4H;

- nab.pabora

Bomnpocsr
K nudde-
PEHLHpPO-
BaHHOMY
3ayeTyNe
53-65.
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49.

Tema 50. [Tonyuyenue, nepe-
Ja4ya U pacupeiesICHUe JIeK-
TPORHEPTHUH.

Jucuunnunap-
HBIE!
J1P10-/1P11
OK 03
Obuue:
OP26-OP38.
Jucuunnunap-
uele: JIP12 -
JP14

OK 04
Oo6mue:

OP39 -OP47
Jucuurmnnaap-
Heie: JIP15

OK 05
Ob6mue:
OP48-0OP54
Jucuunnunap-
ueie: JIP16
OK 07
Oouue:
OP55-0OP59
Jucuurmnnaap-
HEIE: P17,
J1P18.

K24
Oouue:

OP60 — OP103.
Jucuunnunap-
ueie: J[P19 —
J1P23.

NK3.4
Oo6mue:
OP104 —
OP153.
Jucuurnmnnaap-
Heie: J1P24 —
J1P28.

I1K4.5
Oouue:
OP154 —
OP215.
Jucuunnunap-
Hele: P29 -
JAP33.

IIK2.4
Oouue:

OP60 — OP103.
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Jucuunnunap-
Heie: J1IP19 —
J1P23.

INK3.4
Obuue:
OP104 —
OP153.
JucuuniauHap-
Hele: J[P24 —
J1P28.

I1K4.5
Oo6mue:
OP154 —
OP215.
Jucuunnunap-
ueie: J[P29 -
JIP33.

Pa3nen 12. MexaHuyecKkue M 3JIEKTPOMATHUTHBIE BOJHBI

50.

Tema 51. Ilonepeunslie u
IPOJIOJIBHBIE BOJIHBI. 3BYKO-
BbI€ BOJIHBI

Tema 52. Onpenenenne xa-
PAKTEPUCTHUK IIEKTpOMAr-
HUTHBIX BOJIH.

Tema 53. [Ipumenenue siek-
TPOMArHUTHBIX BOJH

Tema 54. DnexTpoMarHuT-
HbIE KOJIEOAHUS 1 BOJIHbI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6uue: OP1-
OP17.
Jucuurnnaap-
HBIE!
JP1-J1P9.

OK 02
Oo6mue:
OP18-OP25
Jncuunnunap-
HEBIE!
J1P10-/1P11
OK 03
Oouue:
OP26-OP38.
Jucuurnmnnaap-
ueie: JIP12 -
P14

OK 04
Oouue:

OP39 —OP47
Juciurmnnaap-
Heie: JIP15

OK 05
Oouue:
OP48-OP54
Jucuunnunap-
uele: JIP16
OK 07
Obuue:

- BOITPOCHI
TUTSI

o0cyxIe-
HUS;

- TECTOBBIE
3aJIaHus;

- 3aJ1a4H;

- nab.pabota

Bomnpocsr
K nudde-
pPEHLUPO-
BaHHOMY

3a4yeTyNe
58-59.
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ol.

Tema 55. I'eomerpuyeckas
ONTHKA. 3aKOHBI OTPAXKEHUS
U IPEJIOMJICHHSI CBETA

Tema 56. [TosHOE OTpaxke-
HUE.

Tema 57. JIunzel. @opmyna
TOHKOM JINH3bI. OnITHYECKUE
puOOpbI

OP55-0OP59
Jucuurnmunaap-
HbIE: P17,
JIP18.

OK 01
OOmue: OP1-
OP17.
JucuunnuHap-
HBIC:

JP1-J1P9.

OK 02
Oomue:
OP18-OP25
Juciurnmunap-
HEBIE:
JIP10-/1P11
OK 03

Oo6mnue:
OP26-OP38.
JucuunnuHap-
ueie: JIP12 -
JP14

OK 04

OOmue:

OP39 -OP47
JucuuniauHap-
Heie: JIP15

OK 05

Oo6mue:
OP48-OP54
Juciunnunap-
ueie: JIP16

OK 07

OOmue:
OP55-0OP59
Jucuunnuaap-
HBIE: P17,
JIP18.

- BOIIPOCHI
IS

00cyxIe-
HUS;

- TECTOBBIE
3aJlaHus;

- 3a/1a4H;

- nab.pabora

Bomnpocel
K mudde-
peHLMpo-
BaHHOMY

3a4yeTyNe
55- 57.

Pa3nen 16. BostHoBasi onTuka

52.

Tema 58. MnTepdepenuus
ceera. Mcnosb3oBaHue un-
TepdepeHIIuN B HAyKe U TeX-
HUKE

53.

Tewma 59. Ionspuzauus
ceeTa. Jlucnepcus cpera.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mue: OP1-
OP17.
Jucuunnunap-
HBIE:

JP1-J1P9.

OK 02
OOuue:
OP18-OP25

- BOITPOCHI
TUTST

obOcyx/ie-
HUS;

- TECTOBBIC
3aJIaHus;

- 3a/1a4W;

na6.pabota

Bomnpocer
K nudde-
pEHLUPO-
BaHHOMY
3aueTyNe
58, Ne 59
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Jucuunnunap-
HBIE!
J1P10-/1P11
OK 03
Obuue:
OP26-OP38.
Jucuunnunap-
uele: JIP12 -
JP14

OK 04
Oo6mue:

OP39 -OP47
Jucuurmnnaap-
Heie: JIP15

OK 05
Ob6mue:
OP48-0OP54
Jucuunnunap-
ueie: JIP16
OK 07
Oouue:
OP55-0OP59
Jucuurmnnaap-
HEIE: JP17,
JIP18.

Paznea 17. KBanToBasi pusuka

54. | Tema 60. KBanToBas rumo-
te3a M. [lnanka. @OTOHBI.

55. | Tema 61. ®ororddexr. 3a-
KOHBI (poTorddexta

56. | Tema 62. YpaBHenue Diiu-
mreiHa 11 hotodddexra.

57. | Tema 63.
KopmyckyisspHO-BOIHOBOM
JyaJli3M CBETa

58. | Tema 64. XuMu4deckoe Jaei-

CTBHC CBCTa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mmue: OP1-
OP17.
Jncuunnunap-
HEBIE!

JP1-J1P9.

OK 02
Oouue:
OP18-OP25
Jucuurmnnaap-
HBIE!
J1P10-/1P11
OK 03

Ob6mue:
OP26-OP38.
Juciurmnnaap-
uele: JIP12 -
JP14

OK 04

Obuue:

OP39 —OP47

- BOIIPOCHI
TS

o0cyxkie-
HUSL;

- TECTOBBIE
3aJIaHus;

- 3a/1a4U;

Bomnpocer
K nudde-
PEHLHPO-
BAHHOMY
3aueTyNe
60-64.
ITpakTu-
YECKUE 3a-
nmaausg Ne

9, Ne 11.
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Jucuunnunap-
ueie: JIP15

OK 05

Obmue:
OP48-OP54
Jucuunnunap-
uele: JIP16

OK 07

Oo6mue:
OP55-0OP59
JucuuniaunHap-
HEIC: JP17,
JIP18.

Pas

nes1 18. ®usuku aroma

59.

Tema 65. Pa3Butne B3rg10B
Ha CTPOCHHE BEIICCTBA.

OK 01
OK 02

60.

Tema 66. [InanerapHas Mo-
nenb aroMa. [loctynarsr
bopa

OK 03
OK 04
OK 05

61.

Tema 67. KBaHTOBBIE TE€HE-
paTopsl

OK 07

OK 01

O6mmue: OP1-
OP17.
Jucuunnunap-
HBIE!

JP1-J1P9.

OK 02

Oouue:
OP18-OP25
Jucuurmnnaap-
HBIE!
J1P10-/1P11
OK 03

Oo6mue:
OP26-OP38.
Jncuunnunap-
ueie: JIP12 -
J1P14

OK 04

Oouue:

OP39 -OP47
Jucuurmnnaap-
ueie: JIP15

OK 05

Ob6mue:
OP48-OP54
Juciurmnnaap-
ueie: JIP16

OK 07

Oouue:
OP55-0OP59
Jucuunnunap-
HbIE: JP17,
JIP18.

BOIIPOCHI
IS

00cyxie-
HUS;

- TECTOBbIE
3aJlaHus;

- 33/1a4U;

- 1ab.paboTa

Bomnpocer
K nudde-
PEHLIHPO-
BAHHOMY
3a4yeTyNe
65-67
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Paznen 19. @®uszuka aTOMHOIO sipa

62. | Tema 68. EcrectBennas pa- | OK 01 OK 01 - Boripockl | Bompochr
JIMOAKTUBHOCTh OK 02 O6mme: OP1- TUISt K mudde-
63. | Tema 69. 3akon pangnoaktus- | OK 03 OP17. oOcyXme- | peHIUpOo-
HOTI'O pacraja OK 04 Jucuunnunap- HUS, BAHHOMY
64. | Tema 70. Buasl paguoaktus- | OK 05 HBIE! -TECTOBBIE | 3a4eTyNe
HBIX M3TyYCHHUH OK 07 JP1-J1P9. 3amanus; | 68 - 77.
65. | Tema 71. CiocoObl HaOIIIO- OK 02 - 3a/1a4U; [TpaxTu-
JIEHHS. U PETUCTPAIIUH 3apsi- OOmue: - 1a0.pa- YEeCKOe 3a-
JKEHHBIX YaCTHII OP18-0OP25 oota aHue
66. | Tema 72. CTpoeHue aToM- JucuumniaHap- Nel2
HOTO s1apa. HBIC!
67. | Tema 73. SInepHble CHIBL. JIP10-/1P11
HckyccTBeHHAs paInOaKTHUB- OK 03
HOCTb. O6mue:
68. | Tema 74. SInepHbie peakiuu. E{)P 26-OP38.
UCITUTITHAP-
69. | Tema 75. llennas simepHast ibie: JIP12 - b
PEaKIIMH. P14
70. | Tema 76. YmpaBisiemas OK 04
saaepHas peakuus. AnepHuiil —
pgaETop.p : P Obmue:
. OP39 -OP47
Pa3Butne atoMHOM 3HEpre-
THKHU. DKOJIOTUYECKHE IIPO- HHC.HHHHHHap i
IEMEL Heie: JIP15
OK 05
71. | Tema 77. DnemMeHTapHbIE Ya- P—
CTHIIbI Obmme:
' OP48-OP54
Jncuunnunap-
ueie: JIP16
OK 07
Oo6mue:
OP55-0OP59
Jucuurnmnnaap-
HBIE: JP17,
JIP18.
Paznen 20. Ctpoenue BeesieHHOM
72. | Tema 79. OK 01 OK 01 - Bonipockl | Bompocsl
Crpoenue ColHEUHOMU CH- OK 02 O6mue: OP1- TUISt Kk nudde-
CTEMBbI OK 03 OP17. 00cyxIe- PEHILIUPO-
73. | Tema 80. OK 04 HucuuruiiHap- | HUs; BaHHOMY
OBomnronus Beenennon OK 05 HEIE: -TECTOBEIE 3ayeTyNe
OK 07 JP1-J1P9. 3aJIaHus; 68 - 77.
OK 02 - 3aJ1a4U; ITpakTu-
Oo6mme: -nmab.paboTa | 4eckoe 3a-
OP18-0OP25 JTaHUE
Jucuunnunap- Nel2
HBIE:
J1P10-/1P11
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OK 03
OOuue:
OP26-OP38.
Juciurmunaap-
ueie: JIP12 -
JAP14

OK 04
Oomue:

OP39 -OP47
JucuuniauHap-
Heie: JIP15

OK 05
OOmue:
OP48-OP54
Juciurnnmunap-
ueie: JIP16
OK 07
Oo6mnue:
OP55-0OP59
Juciurnmunap-
HEIE: P17,
JIP18.

2.2. Kputepuu oueHUBaHHUS Pe3yJIbTATOB 00YUYEeHHUsI HA PA3JIUYHBIX 3TANAaX UX J0CTH-
sKeHMS 110 BUIaM OLIEHOYHBIX CPEACTB

baniapHO-peldTHHTOBAs cUCTEMA SIBIIsIeTC 0A30BOM CUCTEMOM OLIEHUBAHUS JOCTHKE-
HUA 00yYaIOIUMUCS PE3YJIbTaTOB O0yUEHHUS.

HTorosas oreHKa AOCTHXKEHUS OOy4YaIOMIMMUCS PE3yJbTaTOB O00yYEHHUS B paMKax
OaJITbHO-PEUTUHIOBOM CHCTEMbI OCYILIECTBIISIETCS B XO/I€ TEKYILEr0 KOHTPOJISI yCIIeBaeMO-
CTH, IPOMEXKYTOUYHOM aTTECTALIMU U ONpeNeNsaeTcs Kak cyMMa 0aioB, OJyYEHHBIX 00Y-
YaloUMMUCA B pe3yJIbTaTe NPOXO0XKIACHUS BceX (OpM KOHTPOJIA.

OreHka TOCTHKEHHUSI 00yUYalOIUMUCS Pe3yIbTaTOB 00yUEHUS 10 AUCLUUIIIIMHE CKJIa-
JBIBAETCS U3 JBYX COCTABJISIOLINX:

v’ IepBas COCTABJISAIONIAS — OI[EHKA MPETIO[aBaTeIeM IOCTHKEHHUS 00YYarOIMHUCS
pe3ysIbTaTOB 00YYEHUs B TEUEHUE CEMECTpa B XOJI€ TEKYLIEr0 KOHTPOJS yCHEeBaeMOCTH
(maxkcumyM 100 6ammoB). CTpyKTypa MepBOil COCTABIISIOIICH ONMpeAeIsieTCs] TEXHOJIOTHYe-
CKOI KapTOi JUCIMIUIMHBI, KOTOpas B Hauaje ceMecTpa JOBOAMUTCA JI0 CBEACHUS 00yyaro-
LIUXCS;

v/ BTOpast COCTABIISIONIAst — OICHKA JOCTHKEHHS 00y UJarOMMICS PE3yIbTaTOB 00Y-
YeHUs Ha TUudGepuupoBaHHOM 3auere (makcumym — 20 6annos).

namu OANIbHAL | «OMIAUYHO» «xopouio» «y008/1emeo- «Hey0081emeo-
wKana PUMENbHOY pUmMenbHo»
«3aumeHno» «He 3aUmeHO»
85u> | /0—84 | 51-69 0-50

26




INHEPEYEHDb OIIEHOYHBIX CPEACTB

No
n/n

Haumenosanue oye-
HOYHO020 cpedcmeéa

Xapaxkmepucmuka oueHo4H020
cpeocmea

Ilpeocmaenenue
OUEeHOUYHO020 cpeo-
cmea ¢ POCe

YCTHBIE OHEHOYHBIE CPEACTBA

Y CTHBIN OITpOC

CpencTBO KOHTPOJISI, OPraHU30BaH-
HOC Kak creruanbHas Oecema mpe-
mojaBaTeNis ¢ OOydYaroImUMCS Ha
TEMbI, CBS3aHHBIC C M3y4acMOU
y4eOHBIX TIPEIMETOB, U PaCCUMTAH-
HOC Ha BBIICHCHHE 00beMa 3HAHHH,
00ydJaromerocs 1o onpeaeICHHOMY
pasjaeny, Teme, mpooaeMe u T.10.

BOIIPOCHI 7151 00-
CYXKJICHUS IO Te-
MaM y4eOHBIX
IPEIMETOB

IHNCHBMEHHBIE OHEHOYHBIE CPEJACTBA

Tect

Cucrema  cTaHIApTU3UPOBAHHBIX
3aJaHuM, TTO3BOJISIONIAs aBTOMAaTH-
3UpOBaTh MPOLEAYPY W3MEPEHUS
YPOBHSI 3HAaHUM U YMEHHI 00y4aro-
IETOCs.

®oH TECTOBBIX 3a-
TaHUH

Pedepar

[TponykT caMoCTOSTENEHOM pabOThHI
oOydJaromerocs, MpeACTaBISIONUN
co00i KpaTKoe U3JI0KEHUE B IMUCH-
MEHHOM BU/I€ MOJyYEHHBIX PE3YJib-
TaTOB TEOPETUYECKOTO  aHaIu3a
onpenerneHHo Hay4yHo (y4eOHO-
HCCIIEIOBATENIbCKOM) TEMbI, TJ¢ aB-
TOP PaCKpBIBAET CyTh UCCIEAYEMOMN
npoOJieMbl, TPUBOAUT Pa3TUUHBIC
TOYKHU 3pPEHUs, a TaKKe COOCTBEH-
HbIE B3IJISAJIbI HA HEE.

Tewmbl pedepaTon

[Ipe3enTamnus

JIOKyMEHT WJIM KOMIUIEKT JTOKY-
MEHTOB, IPeIHa3HAYCHHBIN IS
IpeACTaBICHUS Yero-JIubo, mpe-
CTaBJISIIOIINI COOOM coUeTaHHE
TEKCTa, KOMITBIOTEPHOW aHUMAIIHH,
rpaduKy, BUIEO, MY3bIKH H 3BYKO-
BOT'O psiia (HO HE 0053aTeNbHO BCE
BMECTE), KOTOPhIC OPTaHN30BaHBI B

EAUHYIO Cpefy.

Temsl pe3eHTa-
187071

Kaprouku

CpencTBo KOHTpOJIS, COZIeprKaliee
3aJlaHusl U YIPaKHEHUS IO TOMY
WIM WHOMY pas3zelly WIH TeMe H
no3BosisAomee Oonee 3HPexTUBHO
MIPOBOANTh WHIUBUAYAJIBHYIO pa-
00Ty C OO0y4aromuMHUCS, OICHUTh
paboTy KaXXJ0T0 00YyUaroIIerocs Bo
BpEeMsl 3aHSTHSL.

Pa3nmaTtounenii Ma-
Tepual
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5. | 3amaua DTO CpEeNCTBO PACKPHITUSL CBA3U
MEX]ly NTaHHBIMU U HCKOMBIM, 3a-
JAHHBIMU YCJIOBHEM 3aJ1a4H, Ha OC-

HOBE Yero HeoOXO0IMMO

6. | KonrponbpHas pabota CpencTBo NpoBepKH yMEHUH TIPH-
MEHSATb [MOJTYYEHHbIE 3HAHUS JJIS
pEILIEeHNUs 3a]1a4 ONPEEIIEHHOTO

THUIIA 11O TCMC NI pa3acily

Komruiekr kon-
TPOJBHBIX 3aJaHUN
10 BapUaHTam

A) KPUTEPUH U IKAJIA OHEHUBAHUSA OTBETOB HA YCTHBIE BO-

IMPOCbBbI
No Kpumepuu ouenueanusn Illkana oyenok
n/n Konuue- Ouenka
cmeo
oannos

1. | 1) oOyuaromuiics MOJHO M apryMEHTUPOBAHHO OTBeE- 10 OTan4HO (BBI-
YaeT 10 COJICPKAHUIO 3a/IaHuUs; COKHUU ypOBEHb
2) oOyJaromuiics 0OHapyKMBACT IOHUMAHUE MaTEpH- JOCTHKECHUSI
ajyia, MOKeT 00OCHOBAaTh CBOU CYXICHUS, IPUMEHUTH pE3yIbTaTOB
3HAHMS Ha TPAKTUKE, MPUBECTH HEOOXOIAUMBIE MPH- 0o0ydeHus)
Mephl HE TOJILKO MO YYEOHHKY, HO U CAMOCTOSITEIHLHO
COCTABJICHHBIE;

3) uznaraet Matepual MocyieI0BaTeIbHO U IPABUIIBHO.

2. | 1) IOJIHO W apTyMEHTHPOBAHO OTBEYAET IO COCpIKa- 8 Xoporiio (A0-
HUIO 3aJIaHUS; CTaTOYHBIN
2) oOHapyXuBaeT IOHMMaHWE MaTepHhayia, MOXKET YPOBEHb JTOCTH-
000CHOBaTh CBOM CYXKIEHHUS, MPUMCHUTH 3HAHWS Ha KEHUS PE3yIIb-
MpPaKTUKE, TPUBECTH HEOOXOJIMMbIE TPUMEPHI HE TaToB 00y4Ye-
TOJIBKO IO Y4EOHHUKY, HO M CAaMOCTOSITEJIbHO COCTaB- HUSA)
JICHHBIE,

3) uznaraet Matepuall NOCIEA0BATEIbHO U MPABUIIBHO,
HO JomycKaeT 1-2 ommOKu, KOTOPhIE caM, K€ HCTPaB-
JsieT

3. | oOydaronuiicas oOHapy>KMBaeT 3HAHWE W TOHUMAHHE 5 VY noBneTBopu-
OCHOBHBIX MOJIOXKEHUN JAaHHOTO 3aJaHus, HO: TeNIbHO (TIpUeM-
1) u3naraet MaTepuan HETMOJHO U JOMYCKAaeT HETOYHO- JICMBIA YPOBCHB
CTH B OTIPECIICHUY IMMOHATUN WU (GOPMYITHUPOBKE TIpa- JOCTHKCHHUSI
BUJT; pE3yIbTaTOB
2) HE yMeEeT IOCTaTOYHO TJIyOOKO W JI0Ka3aTeJIbHO 00yueHus)
000CHOBaTh CBOU CYXKJEHUS W TPUBECTH CBOW TPHU-

MEpBHI;
3) u3naraer mMaTepuan HEMNoCJEeIOBATEIIbHO U JIOMYC-
KaeT OMMOKHU.

4. | obyuaromuiicss oOHapyKMBaeT HE3HAHNE OTBETA HA CO- 0 HeynosnerBo-
OTBETCTBYIOIIEE 3aJlaHue, JOMYyCKAeT OUOKU B op- puTeNbHO (He-
MYJIMPOBKE ONpEe/IeICHUN U MPaBUJl, UCKaXAIOLUe X JOCTaTOYHBIN
CMBICII, OECTIOPSAIOYHO U HEYBEPEHHO M3Jaraetr mare- YPOBEHb JIOCTH-
puaj; OTMEYAIOTCS TaKUE HEJOCTATKU B IOJTOTOBKE HKEHUS
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00y4aroIerocsi, KOTOPhIE SBIISIOTCS CEPhE3HBIM TIPe-
ISTCTBUEM K YCIEIIHOMY OBJIQJICHUIO TTOCIIETYIOIIIM
MaTEePHATIOM.

pe3yIbTaToB
o0ydeHms)

b) KPUTEPUHU N IKAJIA OHEHUBAHUA PE3YJIBTATOB TECTUPOBAHUA

Ne | Kpumepuu oyenusa- | Koau- Hlkana oyenok
n/n Hus uecmeo Ouenka
oannos

1. 90-100% mpaBUIBHBIX 9-10 | OtrnnyHO (BBICOKUU YPOBEHDb TOCTHKECHHUS
OTBETOB pe3yJIbTaTOB O0yUYCHUS)

2. 80-89%rmnpaBuibHbIX OT- | /-8 .
BOTOR Xopo1io (oCTaTOYHbIN YPOBEHb JIOCTHXKE-

3. 70-79% mpaBUIBHBIX 56 | U PESYIRTATOR 00yueHms)
OTBETOB

4, 60-69% TmpaBUIIbHBIX 3-4 | YnoBineTBOpUTEIbHO (ITpUEMIIEMBIN YPOBEHB
OTBETOB JOCTHKEHUS Pe3yIbTaTOB O0yUEHUS )

5. 50-59% npaBUIIbHBIX 1-2
OTBETOB

6. meHee 50% npaBuib- 0 HeynoBneTBopuTenbHO (HEAOCTATOUHBIN
HBIX OTBETOB YPOBEHb JTIOCTH)KCHHS Pe3yJIbTaTOB 00yde-

HUST)

B) KPUTEPUU U LIKAJIA OHNEHUBAHUSA PE3YJIbBTATOB
PEIHIEHUA 3AJAY

No Kpumepuu oyenueanusn Ilkana oyenok
n/n Konuuecmeo Ouenka
oannog
1. [TomHOE BepHOE penieHue. B mornueckoM paccyx- 9-10 OTan4HO (BBICO-
JICHUU PEIICHUN HET OIMMOOK, 3a/1a4ya pelieHa pa- KWW ypOBEHB JI0-
IIMOHANBHBIM criocoOoM. [lomydeH mpaBMIIBHBIN CTHIKCHUS Pe-
OTBET. SICHO OMHUCaH coco0 perieHusl. 3yJbTaTOB 00Y-
YeHUs1)
2. BepHoe pemenne, HO UMEIOTCS HEOOJIBIIHE HEO- 7-8
YEThI, B IIEJIOM HE BIUSIONINE HA pEIICHUE, TAKUe
KaKk HEOOJIBIITNE JIOTHYECKUE TPOIYyCKU, HECBS-
3aHHBIE C OCHOBHOW HJeel pelieHus. Penienue
o(opMIICHO HE BIIOJIHE aKKYpPaTHO, HO 3TO HE Me-
(bop M ’ Xoporo (gocra-
II1aCT MTOHUMAHUIO PEIICHHUS. .
TOYHBIN YPOBCHb
3. Pemenue B 1enom BepHoe. B moruueckom pac- 5-6
TOCTIKEHUS pe-
CYXJICHUW W PENICHUH HECYIIECTBCHHBIX OIIN-
3yJbTaTOB 00Y-
00K, HO 3a/laya pelIeHa HEONTUMAaIbHBIM CIIOCO- wenns)
OOM UJTK AOMYIIEHO He 0oJiee IBYX HE3HAUUTEIIb-
HBIX OIIKMOOK. B paboTe mpucyTcTBYIOT apudme-
TUYeCcKasg OIMOKa, MEXaHW4yecKas OIMnOKa HIv
OTHCKA TP MEPENUCHIBAHUNA BBIKJIAJAO0K WM OT-
BETa, HE HCKA3UBIINE COACPKAHNE OTBETA.
4. Jlornueckom pacCyKAE€HHH PEUIEHUM HET OLIU- 3-4 Y noBnerBopu-
OOK, HO JOMyIIeHa CYHIECTBEHHAs OIMOKa B TEJIBHO
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MaTeMaTudeckux pacyerax. llpu oObscHeHHH
CJIOKHOTO SIBJICHUSI YKa3aHbI HE BCE CYIECTBEH-
HbIE (DAKTOPBHI.

(mpuemieMbIit
YPOBEHb JIOCTH-
KEHUS Pe3yJIbTa-
TOB 00YyUYEHHUSI)

S. NmeroTcst CylieCTBEHHBIE OIIMOKHU B JIOTHYECKOM 2-3

paccyXJeHud U B perieHnu. PaccuntanHoe 3Ha-

YEeHUE MCKOMOMW BEJIMYMHBI HMCKaXXaeT cojiepka-

HUe oTBera.  JlokazaHbl B BCHOMOTaTENIbHbBIC HeynosnerBopu-
YTBEPKJICHHUSI, IOMOTAIOIINE B PEUICHUH 33]1a4H. TeJIbHO (HEO-

6. | PaccmMoTpeHBIOTIEIBHBIECTYYaUuTIPUOTCYT- 1 CTaTOYHBIN ypo-
cTBUUpenieHus. OTCyTCTByeTOKOHYATEIbHBIH BEHb JIOCTHKE-
YUCJICHHBIA OTBET (€ClM OH MPETyCMOTPEH B 3a- HUS PE3yJIbTaTOB
nade). O0yUCHHS)
[IpaBuBbHBIN OTBET yrajiaH, a BRICTPOCHHOE IOJ
HEro pelieHne 0€30CHOBATENBHO.

7. | Perenue HeBEpHOE WJIM OTCYTCTBYET. 0

I KPUTEPUHU U IKAJIA OLIEHUBAHUS PEGEPATOB
No Kpumepuu ouyenueanusn Ilkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108

1. BrlnonHeHsl Bce TpeOOBAHMS K HAITMCAHUIO U 3a- 9-10 OTan4HO (BbICO-

uute pedepara: o6o3HaueHa rpodiemMa u 000CHO- KU YPOBEHB J10-
BaHa €€ aKTyaJIbHOCTb, CHIEJIaH KPaTKUM aHaIU3 CTHKEHUS pe-
pa3IMYHBIX TOYEK 3PEHUS] Ha PacCMaTPUBAEMYIO 3yJIbTaTOB O0yUe-
po0sIeMy U JOTUYHO U3JI0KEHA COOCTBEHHAs T10- HUS)
3UlKsA, CPOPMYJIUPOBAaHbI BBIBOJBI, TeMa pac-
KpbITa TOJHOCTHIO, BBIJIEPKaH 00BEM, COOIIIO-
JIeHbl TpPeOOBaHMS K BHENIHEMY O(MOPMIICHHUIO,
JlaHbl TPAaBUJIbHBIE OTBETHI Ha JOTOJHUTEIbHBIC
BOIPOCHI.

2. OcHoBHBIE TpeOOBaHUs K pedepaTy U ero 3aiiure 7-8 Xopoo (gocTa-
BBITIOJTHEHBI, HO TIPU 3TOM JOIMYIICHBI HEAOYETHI. TOYHBIA YPOBEHB
B gacTHOCTH, IMEIOTCSI HETOYHOCTH B U3JI0KEHUHU JTOCTHKCHHUS pe-
MaTepuaia; OTCyTCTBYeT JIOTHYECKas mocIea0Ba- 3yJbTaTOB O0yUe-
TETBHOCTH B CY)KICHHSIX; HE BBIIEPKaH 00BEM pe- HU)
depara; uMeroTcs ynyuieHus: B opopMIIeHHH; Ha
JIOTIOJIHUTEIbHBIE BOTIPOCHI IPHU 3alIUTE JaHbl He-

MIOJIHBIE OTBETBHI.

3. HMeroTcs CyiecTBeHHbIE OTCTYIUICHHS OT TpeOo- 4-6 VY noBneTBopu-
BaHUN K pedepupoBanuio. B uwactHocTH, Tema TEIBHO (ITPUEM-
OCBEIlIEHA JIMIIIb YaCTUYHO; JOMYIIeHbI (paKkTHue- JIeMbIH YPOBEHb
CKH€ OIIMOKHU B cojepkaHuu pedeparta Wik npu JTOCTUXKEHUS pe-
OTBETE HA JIONOJHUTEIbHBIE BOMPOCHI. 3yJBTaTOB 00yUe-

4, Tema ocBOE€Ha JUIIL YaCTUYHO; JOIMYIIEHBI TPYy- 1-3 HUSA)

Oble OMMOKU B COACpKaHUM pedepaTa Wi TpU
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OTBCTC Ha AOIOJHHUTCIILHBIC BOIIPOCKEI; BO BPEM
3aIIUThl OTCYTCTBYCT BBLIBO/I.

MaHHE€ CYTH BOIpOca, 0€3yKOpU3HEHHOE 3Ha-
HHE OCHOBHBIX IIOHSTHH U MTOJI0KEHUM, JOTHYe-
CKM U JIEKCUYECKH IPaMOTHO U3JIOKEHHBIE, CO-
JIepKaTeNIbHbIE, ApT'yMEHTUPOBAHHBIC U HCUEP-
MTBIBAOIIME OTBETHI

5. Tema pedepara HE packpbiTa, OOHAPYKUBACTCS 0 HeynosnerBopu-
CYIIIECTBEHHOE HEMTOHUMAaHUE TIPOOIEMBI. TeIBHO (HEeI0CTa-
TOYHBIM YPOBEHb
TOCTHKEHUS pe-
3yJbTaTOB O0y4e-
HUSI)
/) KPUTEPUH U IKAJIA OUEHUBAHUSA JOMAIIHEI'O 3ATAHUSA
No Kpumepuu oyenusanusn Ilkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108

1. 3aJjaHKE BBIMIOJHEHO MOJIHOCTHIO: LIEJIb JJOMAIII- OTnuyHO (BBICOKUI
HEro 3aJIaHus YCIEIIHO IOCTUTHYTa; OCHOBHBIE YPOBEHb JIOCTHXKE-
Borpocsl ais 006CyxkaeHUsT BbIIEICHbI; HAU- 9-10 HUS PE3yIbTaTOB
yue cxeM, rpaduyeckoe BhlJIeJICHUE 0C000 3Ha- o0ydeHus)
yuMoil uH(pOpMaluu; paboTa BBHINIOJHEHA B
MOJIHOM 00BEME.

2. 3aaHre BBIIIOJHEHO: IIEJIb BBIMOJIHEHUS J10- Xoporio (qocTaTou-
MAaITHETO 3aJaHusl JTOCTUTHYTA; HAJIWYWC TIpa- 8.7 HBI YPOBEHB JI0-
BUJILHBIX JTAJOHHBIX OTBETOB; OJHAKO paboTa CTHOKCHUS PE3YJTb-
BBIIIOJIHEHA HE B MOJIHOM 00BEME. TAaTOB OOYUEHHSI)

3. 3a/1aHne BHITIOJHEHO YACTHYHO: 11EJTh BBITIOJTHE- Y noBnerBopu-
HUS JOMAITHETO 33JaHus JTOCTUTHYTa HE TOJI- TeIBHO (TIpUeMIIe-
HOCTBIO; MHOTOYHMCJICHHBIE OIMMOKH CHIKAIOT 5-6 MBI YPOBEHb J10-
KaueCTBO BBHITIOJIHEHHON paOOTHI. CTHIKCHUS PE3YJib-

TaTOB OOYUEHHSI)
4, 3aanne He BBITIOIHEHO, 11eITh BBITIOJHEHUS J0- HeynosnerBopu-
MAIITHETO 3aJIaHus HE JOCTUTHYTA. TeJIbHO (HE0CTa-
0 TOYHBIN YPOBEHb
TOCTHOKCHHUS pe-
3yJIbTaTOB O0y4e-
HUSI)
E) KPUTEPUU U HIKAJIA OHEHUBAHUSA KOHTPOJIBHBIX PABOT
No Kpumepuu ouenueanusn HIkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108
1. WCKITIOUNTETLHBIC 3HAHUS, a0CONFOTHOE MOHU- 28-30 OTnauyHO (BBICOKUI

YPOBEHb JIOCTHKE-
HUS PE3yIbTaTOB
00yueHust)
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2. riyOOKHU€e 3HaHUSI MaTepuaia, OTIIMYHOE TTOHHU- 25-27
MaHHEe CyTH BOTIPOCOB, TBEPA0C 3HAHUE OCHOB-
HBIX TIOHSATUWA W TIOJOXKEHUW II0 BOMIPOCaM,
CTPYKTYPHUPOBaHHEIE, MOCJIeTOBATEIbHBIC,
IIOJTHBIC, IPABMIIBHBIC OTBETHI
3. | rmy0Ookue 3HaHUS MaTepuana, MpaBHIbHOE I0- 22-24
HUMaHHE CYTH BOMPOCOB, 3HAHHE OCHOBHBIX
MOHSATUM M TTOJIOKEHHM 10 BOIIpOCcaM, Cojiepka-
TeJIbHBIC, TIOJIHBIE U KOHKPETHBIC OTBET Ha BO-
npockl. Hannuue HecymecTBeHHBIX WM TEXHH-
YECKHUX OITUOOK
4, TBEpJIble, JOCTATOYHO IOJHBIC 3HAHUS, XOPO- 19-21
ee TOHMMAaHUE CYTH BOMPOCOB, TIPABUIIbHBIC
OTBETHI Ha BOIPOCHI, MUHUMAJILHOE KOJHYC-
CTBO HETOYHOCTEM, HeOpekHOE 0(hOPMIICHHE
5. TBEP/Ible, HO HEAOCTATOYHO MOJHBIE 3HAHUS, TTI0 16-17 Xoporo (gocTaTou-
CyTH, BEPHOE TIOHMMAaHHE BOIIPOCOB, B IIEJIOM HBI YPOBEHB JI0-
MpaBUJIbHBIC OTBETHI HA BOMPOCHI, HAJTUYHE He- CTHIKEHUSI pe3yJib-
TOYHOCTEH, HEOpEeKHOE 0hopMIIEHHE TaTOB OOYYCHMS)
6. o0IIMe 3HAHMS, HEIOCTATOYHOE ITOHMMAaHHE 13-15
CyTH BOIIPOCOB, HAJIMYHUE OOJIBIIIOTO YHCIIa He-
TOYHOCTEH, HEOpEekHOE 0hopMITeHHE
1. OTHOCHUTCIIbHBIC 3HAHUS, HAIMYHE OIINHOOK, 10-12 VY noBneTBopu-
HeOpexxHoe opopMieHHE TeIbHO (TIpUeMIIe-
8. MOBEPXHOCTHBIE 3HAHUWSA, HAJIUYHE TPYyObIX 7-9 MBIl YPOBEHB J10-
OINOOK, OTCYTCTBHUE JIOTHKHU M3JI0KCHUS MaTe- CTHOKCHUS PE3YJTb-
puaia TaTOB OOYUYEHMUS)
Q. HEMTOHUMAaHUE CYTH, O0JIBIIIOE KOJIUYECTBO IPY- 4-6 HeynosnerBopu-
OBIX OIIMOOK, OTCYTCTBHUE JIOTMKH H3JIOKCHUS TeJIbHO (HeJaoCTa-
Marepuasa TOYHBIN YPOBCHB
10. | He gaH OTBET HA MOCTABJICHHBIC BOMPOCHI 1-3 JTIOCTUXKEHUS pe-
11. | orcyrcTBHE OTBETa, JaH OTBET HAa JIPYrHe BO- 0 3yJITaTOB 00yUe-
MIPOCHI, CIIMCBHIBAHUE B XOJC BBITOJTHCHHUS pa- HUS)
0O0THI, HAIMUKE Ha pabouyeM MeCTe TEXHHUYE-
CKHX CPEJICTB, B TOM 4YHclie TeaedoHa
2.3. Kpurepuu u mkaJjia OlleHUBaHHUS Pe3yJIbTATOB 00yUYeHUsl 1O JUCIHUTITIHHE
IIpu ouppepenyuposannom 3aueme:
No Kpumepuu oyenueanusn Hlkana oyenok
n/n Cymma Ouyenka
oannoe
oucyunau
Hbl
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OOyuaromuiics TIy0OKO M MPOYHO YCBOWJI IPO-
ITPAMMHBIA MaTEpHaJl, UCUEPIBIBAIOLIE, ITOCIIEI0-
BaTEJIbHO, YETKO M JIOTHYECKU CTPOMHO €ro M3JIa-
raeT, yMeeT TECHO yBSA3bIBaTh TEOPHUIO C MPAKTH-
KOM, CBOOOZHO CIIpaBJISIETCS C 3aJa4aMH, BOIPO-
caMH M JIPYTUMH BUJAMU MPUMEHEHUS 3HAHHM,
IpUYeM He 3aTPyAHAETCS C OTBETOM IPHBHIOU3-
MEHEHUU 3aJ]JaHuM, UCTIOJB3YeT B OTBETE Mare-
puai pa3aIu4yHON JIUTEpaTyphl, MIPABMUIBHO 000C-
HOBBIBAET MPHUHATOEC HECTaHAAPTHOE pEIlICHUE,
BJIaJ€ET Pa3HOCTOPOHHUMHU HABBIKAMU M IIpHe-
MaMH BBITOJHEHUS MPAKTUUECKUX 3a7a4 1o $op-
MHUPOBAHUIO KOMITETEHIIUH.

OOyuaronuiicss TBEpAO 3HAET MaTepuan, rpa-
MOTHO M MOCYIIECTBY MU3JIaraeT €ro, He I0ImycKas
CYIIIECTBEHHBIX HETOUHOCTEW B OTBETE Ha BOIPOC,
MPABWIbHO MPUMEHSET TEOPETUYECKHUE MOJIOXKE-
HUS TIPU PEIICHUHN TPAKTUUYECKUX BOMPOCOB U 3a-
Jia4, BJIaJieeT HEOOXOAMMBbIMU HaBbIKAMH U TIpUE-
MaMH UX BBITIOJIHEHNS,  TAK)KE UMEETAOCTATOUHO
MOJIHOE TPEACTABICHHE O 3HAYMMOCTU 3HAHUI
JIMCHUTLINHBIL.

OOyuaromuiics UMeeT 3HaHUs TOJBKO OCHOBHOTO
Marepuasa, HO He YCBOWJI €ro AeTallel, 10y CKAEeT
HETOYHOCTH, HEJIOCTATOYHO MPaBHIbHBIEC (POpMY-
JMPOBKH, HApPYUIECHUSI JIOTMYECKOM IMOCIIe10Ba-
TEJIbHOCTH B U3JIOKEHUU MPOTrPAMMHOTO MaTEpH-
aja, WCHOBITHIBAET CIIOXKHOCTHU IPHU BBINOJIHEHUH
MPAaKTUYECKUX pabOT W 3aTPYHHSIETCS CBS3aTh
TEOPHUIO BOMPOCA C MPAKTUKOM.

51 u BhILIE

OtnnyHo (3a-
YTEHO ) (BBICO-
KU YPOBEHb
JOCTHKEHHUSI
pE3yIbTaTOB
oOydeHms)

Xoporo (3a-
YTeHo) (10-
CTaTOYHBIN
YPOBEHbB J10-

CTHKCHUS Pe-
3yJIhTaTOB
oOy4eHMs1)

Y nosnerBopu-
TEJIHHO(3a4TEHO)
(mpuemiieMbIit
YpOBEHb JOCTH-
KEHHSI PE3yJIbTaT
OB OOy4YEHHSI)

OOyuaronuiicss HE 3HAeT 3HAYUTEILHOM dYacTu | MeHee 51 Heynogine-
MPOrpaMMHOTO MaTepualia, HEyBEPEHHO OTBE- TBOPHUTEIIBHO
YaeT, JIOMyCKaeT CEepPhE3HbIE OIMMUOKH, HE WMEET (HE 3a4TeHO)
MPEICTABJICHUI IO METOJIUKE BBITIOIHEHUS MPaK- (HemocTaTou-
TUYECKOW pabOThI, HE MOXKET MPOJOJIKUTH 00Y- HBI YPOBEHB
yeHue 0e3 JOMOJHUTEIBHBIX 3aHSITHH MO JaHHOU JOCTYKCHUSI
JUCITUTITHHE. pe3yJIbTaTOB
o0y4eHwus)
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1. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA UJIN UHBIE MATEPUAJIbI, HE-
OBXOJIUMBIE VI OHNEHKHW OCHOBHbBIX BUJIOB JEATEJIBHOCTH, XA-
PAKTEPU3YIOLIUX ITAIIBI JOCTUKEHUSA PE3YJIBbTATOB OBYYEHUS B
MMPOIIECCE OCBOEHMS OFPA3OBATEJIbHOM ITPOI'PAMMBI

3.1. TunoBble KOHTPOJIbHbIE 32aHUS JJIsl TEKYIIEro KOHTPOJISI YCIeBAeMOCTH
o0y4yaromuxcst

TEKYIU KOHTPOJIb YCIIEBAEMOCTH
BxoaHasi KOHTpPoJIbHAsI padoTa 3a KypC OCHOBHOM HIKOJIbI

HopmaTuB OLleHKH
Onenka «3» (ynosneTBoputenbHo) — ¢ 9 mo 11 Bompoc
Onenka «4» (xopomo) — 12 — 13 ompocos
Onenka «5» (otnmuyHo) — 14 - 15 BompocoB

Bapuanm 1

1. '3MeHeHne NpOoCTPAHCTBEHHOTO MOJIOKEHUS Tela OTHOCUTENIBHO JIPYTUX TE —
A. IepeMelIeHHE.

b. cucrema orcuera.

B. MmexaHnueckoe 1BUKECHUE.

I'. ckopocTh TeNa.

2.Enunuiia u3MepeHust CKopocTu B MexIyHapoIHOM CUCTEME. ..
A.m

b. c

B. m/c

L.m/c?.

3. CKOJIbKO CEKYHJ| COIEPKUTCS B 3 MUHYTaX?

A. 3¢

b. 30 ¢

B. 18¢

I.180c

4. YcnoBHoe 0003HaueHUE (PU3HUECKON BEIMYMHBI: CKOPOCTH.

F
m

5. Ilo rpaduky ompenenuTe BUABI IBUKCHUS U IMyTh HA y9aCTKE PAaBHOMEPHOTO MPSIMO-
JIMHEWHOTO JIBMXKEHUS.
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6. 3a 3¢ cKOpOCTh Tena u3MeHuIach oT 6 m/c 1o 15 m/c. Y ckopeHue IBYKEHUS Tell
A. 7 m/c?

B. -7 m/c?

B. -3 w/c?

L. 3 m/c?

7. Teno maccoli 3 KT B HMHEPUHMAILHON cHCTeMe IprodperaeT yckopenue 10 m/c? mox
JICUCTBUEM CWJIHI ...

A. 0,03 H.

b. 10,3 H.

B.3 H.

I'.30H.

8. JIse Toueunsie Macchl 100 T u 400 r HaxoaaTcst Ha pacctossHur 20 M Ipyr OT Jpyra.
KakoBa cuiia B3auMOI€MCTBUSI MEXKIY TEIAMH.

A.0,1 * 10°H

b. 0,4* 10°°H

B.6,67* 10 H.

r.13*10%°H

9. Haitngure dhopmyiy miist pacueTa UMITyJibca Tela

A. ma

b. mv

B. mgh

I kx

10. Teno maccoit 2 Kr mOJHATO Ha BeICOTY 2 M. HaliiuTe ero moTeHIMaIbHYIO SHEPTHUIO.
A. 4 IIx

b. 40 Tx

B. 1 JIx

I'. 2 JIx

11. Ilpu nnaBieHnu Teaa €ro TeMmneparypa

A. moBbIIAETCS

b. He u3mensercs

B. nonmxaercs

I'. paBHa HyII1O0.

12. Tlpu yBenuueHUM CKOPOCTH ABMKEHUS MOJICKYJI TEMIIEpaTypa BEIIECTBA. ..
A. TIOBBIIIAETCS

b. HE u3mensiercs

B. nonmxkaercs

I'. paBHa HyII10.

13. Cuna TOKa B IIENU MOKET OBITH U3MEPEHA

A. amnepmeTpom

b. BombT™METpOM

B. peocratom

I'. ommerpom.

14. Cuna toka 2A, a conpotuniienue 2 (Om). Uemy paBHO HanpsiKeHUE B IETTH?
A 1B

b 2B

B 4B

['.6B
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15. ConpoTuBiIEHUS PE3UCTOPOB, N300pAKEHHBIX Ha cXxeMe, paBHbI 10 4 OM. Onipenenure
uX 00I1Iee COMPOTUBIICHHUE.

A.10m
b.2 Om
B. 0,5 Om
I'.30m

Bapuanm 2

1. Teno, oGnanaroiiee Maccom, pazMepaMu KOTOPOrO MOKHO NMpeHeOpeyb, SABISETC. ..
A. TenoM oTcuera.

b. maTepuanbHON TOYKOM.

B. 1100661M TENIOM.

I'. cucremoi orcuera.

2. Ennanna uaMepeHus nepeMemeHus B Mex1yHapoJHOU CUCTEME. ..
A.m

b. c

B. m/c

L .m/c?.

3. Cxkonpko kunorpamm cogepxxurcs B 3500 rpammax?

A. 35kr

b. 3,5kr

B. 350kr

I'. 3500kr

4. YcinoBHoe 0003HaueHHE (GU3UUECKON BEJIMUNHBI: CHIIbI

>

v
. F
m

=W o

t
5. Ilo rpaduky onmpeaenuTe BUABI ABMKSHHUS U IyTh HA y9aCTKE PABHOMEPHOT'O MPSMO-
JIMHEWHOTO IBUKEHUSA

v mic

ﬂf—\'—zf.hkl

A.4wm.

b. 8m.

B. 12m.

I'.16Mm.

6. Teno mBWKETCSA ¢ yCKOpeHHEM «-2 m/c?». OnpenenuTs BpeMs, 3a KOTOPOE CKOPOCTh
n3MeHuIacs ot 16 m/c no 10 m/c.

A. 3c

b. 5¢

B. 8c

I'. 13¢.

7. Teno maccoii 20 Kr B MHEPIIMATILHOM cUCcTeMe o1 iecTBrUeM ciiibl 6 H puobperaet
YCKOPEHHUE ...
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A. 3 m/c?

B. 40 m/c?

B. 0,3 m/c?

I. 80 m/c?.

8. JIBa tena maccamu 200 r u 500 r HaxonmATcd Ha paccTosHUM 1 M JIpyr OT apyra.
KakoBa crita B3auMOJICHICTBHS MEKTY TEIIAMMU.

A.0,1* 101 H

B. 4*10 “1H

B.9* 10 H.

r.0.7*1044H

9.1Tpu ynpyrom CTOJIKHOBEHUHM JIBYX TEJ UX Macca

A. He MeHsieTcs

b. yBennuuBaetcs

B. yMenbiaercs

I'. paBHa HyIIO

10. Haligute ¢popmyy [1s pacuera NOTEHIIMAIbHONW SHEPTUH TeJa, MOJHATOrO HaJl 3eM-
nen

A. mv?/2

b. mgh

B. ma

I kx

11.I1py KUNIEHNHN KUJKOCTH €€ TEMIIEpaTypa

A. He MeHseTcs

b. yBenmmuuBaercs

B. yMenbaercs

I'. paBHa HyJIIO

12. Temnieparypa Teiaa yMEHbIINIAChH, TP 3TOM CKOPOCTh JABUKEHUS MOJIEKYII. ...
A. HE MeHseTcs

b. yBenuuuBaercs

B. ymeHnbiaercs

I'. paBHa HyIIO

13. HanpspkeHune Ha y4acTKe e MOXKET ObITh U3MepeHa

A. amnepmeTpom

b. BombT™METpPOM

B. peocratom

I".ommeTpom.

14.Pe3uctop conpotusieHreM 2 OM BKJIIOUEH MOCIEA0BATEIHHO JIAMIIOYKE COMPOTUBIIE-
Huem 2 Om. HaitguTe ux oOImiee conpoTHBICHUE.

A.10mMm

b.2 Om

B. 4 Om

I. 6 Om

15. Hanpsbxenue B nienu 6B, a conpotusnenue 3 Om. Halinure cuiny Toka B IIEMH.
A.3A

b. 9A

B.2A

[.18A
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Pasznea 1. Mexanuka

OCHOBBI KHHEMATHKH

Bomnpocsl 1J1s1 00CyAKIeHNs . MEXAaHUUECKOE JBM)KEHNE; MaTepHAIIbHAs TOUKA; TPACKTOPHUS; [Ty Th;
HepeMeIIEeHNE; TPSMOJIMHENHOE PAaBHOYCKOPEHHOE JBI)KEHUE; MTHOBEHHAS! CKOPOCTb; YCKOpe-
HHE; YCKOPEHUE CBOOOHOTO Ma/ICHNS; IEHTPOCTPEMUTEIBHOE YCKOPEHHE; YITI0Basi CKOPOCTh; a0-
COJIFOTHO TBEPJIOE TEJO.

3akoHOMepHOCTH:

HPUHIMIT OTHOCUTENBHOCTU [ anmisest; ypaBHEeHUE (3aKOH) MPSIMOIMHENHOIO paBHOYCKOPEHHOTO
JBIKEHUS; YpPaBHEHHE (3aKOH ) CKOPOCTH MPSIMOJIMHENHOTO paBHOYCKOPEHHOTO IBUYKEHUSI — B O]
HOM 13 ()OpM 3aIiCH: KOOPAMHATHOM, CKAIIPHOM, BEKTOPHOH (Ha YCMOTPEHHUE MPENoIaBaTes);
YpaBHEHMS CBOOO/THOIO 1a/ICHUS KaK YaCTHBIE CITy4Yar MPSIMOJIMHEHHOTO PABHOYCKOPEHHOT'O JIBH-
KEHUS;, Tpa(rKy NPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JABIKEHUSI, CKOPOCTH (TIPOEKLIMU CKOPO-
CTH) MPH NPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUJKEHHUH; 3aKOHOMEPHOCTH JBHKEHUSI TENA T10
OKPY’KHOCTH C TIOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO: CBS3b LIEHTPOCTPEMUTEILHOTO YCKOPEHUS C
MO/TyJIEM JITHEMHOIN CKOPOCTH; OMPEIEIICHHSI IEPUO/IA BPALLICHHUS U YaCTOThI; CBSI3b YIJIOBOM CKO-
POCTH ABW>KCHUS C JIMHEMHOU

PacuérHble 3agaun:

1. (BIIP) Jlonmka ABUXETCS CO CKOPOCTBIO 7 KM/4 OTHOCHUTEIBHO BOJIBI IO TeUeHHUIO peku. Cko-
pocTb TeueHus paBHa 4 km/4. Kakoii myTh nmpoiinér ojka 3a norgaca?

2. ABTOMOOWIIb, JIBUTASCh C YCKOPEHHEM 2 M/C?, YBEIIMYMII CBOKO CKOpocTh ¢ 10 M/c 10 15 m/c.
CkoJTbKO BpeMEeHHU JIBUTaJicst aBToMOOMIIb? Kakoii Iy Th OH 3a 3T0 BpeMsi poIién?

2. Ilpu nmonxoze K OCTaHOBKE TOE3/1, IBUTABIIHIACS CO CKOPOCThiO 30 M/C, 3aTOPMO3HMIT U OCTaHO-
BWICS B TeueHue | MuH. UeMy paBHO yckopeHue roesaa? KakoB ero TopMO3HOM Iy Th?

3. MartepuaibHas TOUKa JBIKETCS 110 3aKoHy: X = -2+3t-t? (Bce Bemmumusl B CH). OTBeThTE Ha
BOIPOCHI:

1) KakoB xapaxrep 1BU>KEHHS TOUKH?

2) Yemy paBHa HayaIbHAs! CKOPOCTH JBHKECHUS?

3) YUeMy paBHa IIPOEKIIMST YCKOPEHUS TOYKH Ha OCh 0X?

4) Yemy paBHa KOOpMHATA TOYKU yepe3 Sc?

5) CocTaBbTe ypaBHEHHE 3aBUCMOCTH MPOEKIIMM CKOPOCTH TOUKHU Ha OCh OX OT BPEMEHH €€ JIBU-
KEHUSI.

4. Bynem cuntarth, 4TO MApAIIFOTUCT BO BPEMs 3aTsDKHOTO MPhDKKA cBOOOHO naaet. [Tpu atom
OH MposieTaeT paccrosiHue 45 M. CKOJIbKO BpEMEHHU JUTATCS 3aTSHKHOM NMPBLKOK? Kakyro CKopocTh
MPUOOPETACT MAPAIITIOTHCT B KOHIIE ITOTO ITyTH?

5. Ilpu omxume 6apabaH CTHUpabHONM MallMHBI Bpariaercs ¢ yacroroi 600 o6/muH. Paguyc Oa-
pabana cocransieT 15 cM. Onpenenure nepuos BpareHus: bapadbaHa, yriioByr0 CKOPOCTb Bpallie-
HUSL, TMHEHHYIO CKOPOCTh M IIEHTPOCTPEMHUTENTHHOE YCKOPEHHE.
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I'paduueckue 3axaum:
1. MarepuanbHast TOUKa ABUKETCS TaK, YTO MPOESKITHS €€ CKOPOCTU MEHSETCS TI0 TpaduKy:

Uy, M/C

xo;.c—tow-*-

W3 npuBe1EHHBIX yTBEP)KICHUI BHIOEPUTE BCE BEPHBIC OTBETHI:

1) HauanmbHast ckopocTs ToUkH paBHa 0

2) B momeHT Bpemenu t = 1 C Touka 0CTaHOBUIIACH

3) Touka Bc€ BpeMsi JBUTAIACh B MOJIOKUTEIIHLHOM HAPABJICHUH OCH OX

4) MoyJ1b yCKOPEHHS TOYKH PaBeH 2M/c?

5) Ipoexiust IepeMeIeH s TOYKA Ha OCh 0X 33 BpeMst OT 1 ¢ 10 3 ¢ paBHO Sx=-4 M

Tect no Teme « Kunemaruka»

Bapuanr 1

1. JIst kasknoi (hpu3ruecKoi BETMUMHBI U3 CTONONA | yKaKUTE SAUHUILY €€ U3MEPEHUSI U3 CTOJI0Ia
2

Cromnoerr 1 Cronoerr 2

1. Yckopenue A M

2 IlyTb b. M/C?

3.CkopocTh B. JIx
. M/C

2. Ha pucynke n3o0pakeH rpaduk 3aBUCUMOCTH KOOPJIMHAT Teja OT BpeMenu X(t). Onpenenmre
KUHEMAaTUYECKUI 3aKOH JIBUXKEHUS STOTO Tea.

Ax(t)=10+2t

b.x(t) =-10+ 2t

Bx(t)=10-2t

Ix(t)=-2t

3. Jlonmka qBYDKETCS B HANPABJICHUH TCUCHUSI PEKU CO CKOPOCTBIO 4 M/COTHOCHTEIIBHO BOJIBI, CKO-
POCTh TEUCHHUSI PEKU OTHOCUTENTLHO 3emi 1 m/c. Onpenenure CKOpoCTh JOAKH OTHOCHUTETBHO
3emmn?

A.6Mm/c

b.0

B.2wm/c

I.4wm/c

4. ABTOMOOWIIH HaYaJl IBUTATHCS PABHOYCKOPEHHO MPSMOJIMHEMHO M3 COCTOSIHMS TTOKOS 1 Uuepe3
5 ¢ ero ckopocTh cTasia paBHo# 10 m/c. Kakoii myTs ObUT IpoiiieH aBToMoOmeM 3a 4 ¢ 0T MOMEHTa
Hayasia JBWKeHUs?

A.8Mm.

b.16m

B.32m

[40m
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5. Msty Gpol1ieH BepTHKAIBHO BBEPX C HAYalIbHOM CKOpoCcThio 20M/c. UeMy paBeH MOyJIb CKOPO-
cTH Mst4a Yepe3 3¢ moctie Havasa JBrokeHns? COnpoTHBRIICHUE BO3yXa CUNTATh TIPEHEOPESIKIMO
MaJibIM, YCKOpPEHHE CBOOOTHOTO MaICHUS MPUHSTH paBHBIM 10M/C 2.

A. 50m/c

b. 30m/c

B.20m/c

I. 10m/c

6. [Ipu IBKEHUM Tema MO OKPYKHOCTU paguycoM 10M ¢ MOCTOSIHHOW MO MOJYJIFO CKOPOCTBEO
SM/CLIEHTPOCTPEMUTETIBHOE YCKOPEHUE PABHO:

A.250 m/c2.

b. 50 m/c 2.

B.2,5wM/c2.

I'.0,5Mm/c?

7.ABTOMOOMIIb JIBIKETCS CO CKOPOCTBIO 72KM/4. OnpesieNIiTe yCKOpEeHHe aBTOMOOWIISL, €CIU Ye-
pe3 20 ceKyH1 OH OCTaHOBUTCSL.

A.3wm/c?

b.5wm/c2

B. 1 m/c2.

I'.-1wm/c2

8. Ha pucyHke nipezcTapiieH rpadK CKOPOCTHA PAaBHOMEPHOTO JBIKEHUs Tesa. OnpeieuTe myThb,
MIPOMICHHBIN TEJIOM 3a 2 C.

A.10 Mm;

b. 20 m;

B.5wm;

I.30m.

9. JIBrxenue, Mpyu KOTOPOM TEJO 3a JTt00bIE PaBHbIE MPOMEKYTKH BPEMEHH MTPOXOAUT OJJMHAKO-
BbI€ ITyTH, HA3bIBACTCS:

A.MEXaHUYECKHUM JIBDKCHHEM;

b. paBHOMEpPHBIM JIBMKEHUEM;

B. HepaBHOMEPHBIM JBIKEHUEM;

I'. npsAMONMHENHBIM JBIKEHUEM.

10. B kakOM W3 IPUBEIEHHBIX CIIYYaeB TEJIO ABIKETCS PABHOMEPHO?

Bapuanr 2

1. Jloaxa mBMDKETCS IPOTHB TEUEHUSI PEKU CO CKOPOCTHIO 2 M/COOTHOCHTEITLHO BOJIBI, CKOPOCTh
TCUCHHS PEKU OTHOCUTEIHHO 3eMimn 2 M/c. OnpeenTe CKOPOCTh JIOIKA OTHOCHTEIILHO 3eMTH?
A.6M/c

b.0

B.2wm/c

I.4wm/c

2. ABTOMOOWITb Ha4aJT BUTATHCS PABHOYCKOPEHHO TPSIMOJIMHEHO U3 COCTOSTHUSI TIOKOSI M1 Uepe3
5 ¢ ero ckopocTh ctasia paBHo# 10 m/c. Kakoi myTh ObLT poiiieH aBTOMOOMIIEM 3a 8 ¢ OT MOMEHTA
Hayasia JBWKeHUs?

A.8M

b.16m

B.32m

I".64m
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3. Mstu GpoliieH BepTUKAILHO BBEPX € HAYAIIbHOM CKOpOCThi0 20M/C . YeMy paBeH MOJTYIb CKOPO-
CTU Msua uepes3 4¢ nocie Havaia ABrkeHus? CorpoTUBICHUE BO3IyXa CUUTATh MPEHEOPEKUMO
MaJibIM, YCKOpPEHHE CBOOOTHOTO MaICHUS MPUHSTH paBHBIM 10M/C 2.

A. 50m/c

b. 30m/c

B.20m/c

I. 10m/c

4. [Tpu IBWKEHUM Teja MO OKPYKHOCTH paguycoM 10M ¢ OCTOSIHHOM 1O MOJYJIO CKOPOCTBIO
SM/C LIGHTPOCTPEMUTEIILHOE YCKOPEHUE PABHO:

A.250 m/c2.

b. 50 m/c 2.

B.2,5wM/c2.

I'.0,5Mm/c?

5. ABTOMOOMITb IBIKETCS CO CKOPOCTBIO S4kM/4. OripesienuTe yCKOpeHHe aBTOMOOWIIS, €CITN Ye-
pe3 15 ceKyHI1 OH OCTaHOBUTCSL.

A.3wm/c?

b.5wm/c2

B. 1 m/c2.

I'.-1wm/c2

6.Ha pucynke npencrasien rpauk 3aBHCUMOCTH ITyTH PABHOMEPHOT'O JIBIDKEHUS TeNa OT Bpe-
meHu. CKOpOCTb Tefla paBHa:

A.1 m/c;

b. 2 m/c;

B.20 M/c;

I'. 5wm/c.

7. Kaxkoe u3 siBjeHHI MOKHO CUMTATH CBOOOIHBIM MaJeHUEM?
A. TIONET NTHIGI;

b. ckareiBaHuE C TOPKH;

B. nBwxeHue mo uHepumy;

I'. moner xamHs1, BBITYILIEHHOTO U3 PYK.

10.  Kakoii 3 mpuBeICHHBIX TPA(UKOB OMUCHIBACT HEPABHOMEPHOE JBIKEHHE?
Kpurepnn oneHku:

«5» - BBINIOJHEHBI PaBWIbHO 10 3a1aHul;

«4» - BBITIOJTHEHBI TIPABUJILHO § - 9 3a/1aHMif;

«3» - BBITNOJIHEHBI TIPABUJIBHO 6 - 7 3a/IaHUi;

«2» - BBITIOJIHEHBI PABUJIBHO 5 3aaHUi.
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JlabopaTopHas padora

I/I3MepeHne YCKOpE€HUsA TEJIa IIPU PABHOYCKOPECHHOM NBUHKCHUH.

1. HEJIb PABOTbBI

- H3y4yeHue paBHOYCKOPEHHOI'O IBMKEHUS TeJIa 110 HAKIIOHHOU INIOCKOCTH.

- Omnpenenenue yCKOPEHUS MApHKa, IBIXKYIIETOCs MO0 HAKIIOHHOMY JKeJ00y.
2. ObOPYJTOBAHHME

- Kenoo;

- LIApUK;

- IITAaTUB ¢ My(QTaMH U JIATIKOM;

- METAUIMYECKUI IUIMH]P;

- JINHEUKQ;

CEKYHJIOMED.

3. HOPHI[OK BBIITOJIHEHUSA PABOTHBI
3.1 CoOpath yCTaHOBKY.
3.2 IlycTuTh IIApUK C BEPXHETO KOHIA 5KeJ100a, ONpeeTuTh BpeMs IBUKEHHUS IIapuKa J10
CTOJIKHOBEHHMS C LIWJIMHIPOM, HaXOIAIIMMCA Ha JPYTrOM KOHIIE Keo0a.
3.3 V3mepuTh JUIMHY NIEPEMENIEHUS S, IIIAPHKA.
3.4 IloncraBuB 3HayeHUd t, U S;, ONPENEINTE YCKOPEHHE a,, ITOACTABUB B YpPAaBHEHHUE
2S
t?
3.5 He meHsist yroy1 HaKJIOHa 5kejio0a MOBTOPUTH OMBIT elle 4 pa3a, ONpeAesuTh I Kax-
JIOTO OTBITA 3HAYEHHUE a, .

a=

_ata,ta;+a,+ay

c :
3.7 Pe3ynpTaThl U3MEPEHUN U BBIYKMCICHUN 3anmucaTh B Ta0iuily.3.8 OgopMuts padoTy,
CEJIaTh BBIBOJ, OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI, PELINTH 3a7a4y.

3.6 Onpenenurs CpeiHee 3HAUEHUE YCKOPEHUS: a,,

4. TABJIMIIA PE3YJIBTATOB

Ne JlMHa My TH Bpems apmwkenns | Yckoperne | Cpesee sHaueHue
OIIbITa S, M t, ¢ a X YCKOPEHHS .
2
3
4
5
5. PACYETHI
B nanHOM paszene HeoOXOAUMO 3aIUCcaTh PACUETh IS KAKIOTO OIBITa
6. BBIBO/

7. KOHTPOJIBHBIE BOITPOCHI

7.1 Yto Takoe MrHoBeHHast ckopocTh? Cpennsis ckopocth? Kak onpenensitores?

7.2 HamucaTtp ypaBHEHHE PaBHOYCKOPEHHOT'O ABMXKEHUS U CBOOOJHOTO MAJACHUS TEJ.

7.3 Pemmuth 3amauy:Teno OpomieHo BEPTHKAIBLHO BBEPX C HadalbHOU CKOpOCThio 30 m/c.
Uepes CKOJIBKO CEKYH]T 0HO OyeT Ha BbicoTe 25 MeTpoB? (CMBICT OTBETA MOSICHUTB).
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OcCHOBBI AMHAMHUKH

Bonpocs! 1i1st 00Cy KaeHMs1: HHEPLIMS; B3aUMO/ICHCTBUE; HHEPLUAJIbHAS CUCTEMA OTCUETA;
CHJIa; Macca; CUJIbI B PUPOJE; CHJIA TSHKECTU U CUJIa BCEMUPHOTO TATOTEHHUS; IIEpBasi KOCMHU-
YyecKas CKOPOCTh; ABMKEHHUE TUIAHET U MaJbIX Ted COJIHEYHOM CUCTEMBI; CHJIa YIIPYTOCTH;
BEC T€JIa; HEBECOMOCTb; CHJIbI TPEHHUS;

3aKoHOMEpPHOCTH: 3aKOHbI MeXaHMKM HBIOTOHA; 3aKOH BCEMHUPHOTO TITOTEHHS; (opMmysia
NEepPBOM KOCMUYECKON CKOPOCTH; 3aKoH ['yka; (hopMyJibl 7151 pacueTa CUIIbl TPEHHUS.
duznyeckue onbIThI: onbIT Kapenuia

KauecTBeHHbIe 3a1a4u:

1. HazoBute cuiibl, AEHCTBHE KOTOPBIX KOMIIEHCUPYETCS B CIICTYIOLIMX CITy4asX:

1) aficOepr IUIBIBET B OKEaHE;

2) naparoTUCT CITyCKAETCs Ha 3eMJTI0 PABHOMEPHO U MPSIMOIUHEWHO.

1) cuna TspKECTH KOMIIEHCUPYETCSl BRITAIKMBAIOIIEH CUIION, a CHJIa TEUEHHS BOIBI — CHIION CO-
MIPOTUBJICHUS BOJIBI;

2) cuia TSHKECTH KOMITEHCUPYETCS CUJIOHN COMPOTUBIICHUS BO3/TyXa 1 BHITAIKUBAIOILIEH CHIION.

2. O BETpOBOE CTEKJIO ABWKYIIETOCS aBTOMOOWIS yaapuiics koMmap. CpaBHUTH CHJTbL, ICHCTBYIO-
1€ Ha KOMapa 1 aBTOMOOWIIb BO BpeMsl yiapa.

3. Ha crone nexur map. [lokakute Ha pUCyHKE CHITY YIIPYTOCTH, BOZHUKAFOIIYIO B IIAPE, U CUITY
YIIPYTOCTH CTOJIa.iF.(l). MO>KHO CKa3aTh O BEJIMYMHE U HATIPABICHUH 3TUX CH?

N — cuna peakumm onopel,

NPUNOXKEHA K Teny;
P — cuna Beca, npuno-
YeHa K cTony.
[]
—

P

4. Kak nu3MeHUTCs Cuila TATOTEHUS] MEXIY IByMs TEJIAMHU, €CJIM MacCy OJJHOIO U3 TeJl YBEJIHMUYHTh
B/IBOE, & PACCTOSIHUE MEXKTy TEJIAMH COXPAaHUTh IIPEKHUM?

5. Kakumu crioco0amMu MOKHO YMEHBIIUTh WIH YBEITUYUTH CHITY TPEHUS?

6 (BIIP). JIBe cuiibl, nexaline Ha OJTHOM NpsIMOi, AEMUCTBYIOT Ha TeJo Maccoi M. Ha kakom
PUCYHKE N300pakeHa CUTYyal|sl C pacoI0XKEHUEM CHJI, TAIOLINX HauOOJIbIlIee YCKOPEHUE

WHZZW;H’;:

F,=15H, F,=10H F,=15H, F,=30H
F,=10H, F,=15H F,=15H, F,=15H

Pacuérnbie 3a1aun:

1. Onpenemre Maccy (yTOOIBLHOrO MsIua, ECIIU TI0CTIE Yapa OH Iprodpen yckopenue 500 m/c?,
a cwa yaapa Osiia paBaa 420 H.

2. Ha Temo maccoit 500 T qelCTBYIOT JIBE CHJIBI, HaIIPaBJICHHBIC B TIPOTUBOIIOIOKHBIC CTOPOHBI:
10 H u 8 H. Onpenennre MOy b M HAITPABJICHUE YCKOPEHHUSI.
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3. Ha kakom paccTosiHuu ApyT OT ApyTa HaXOAATCs JIBa OAMHAKOBBIX 11apa Maccamu 1o 20
T, €CIIM CHJIA TATOTEHHS MKy HUMU 6,67107° H?

4 (BIIP). CranbHoit 6pycok Maccoi 500 T paBHOMEPHO CKOJIB3UT IO TOPU30HTAIBLHOM IMO-
BepxHocTU. Cuiia TpeHus ckoiyibxkeHus paBHa (1,2 +£0,1) H. U3 kakux maTepuanos, npe-
CTaBJICHHBIX B TAOJHIIE, MOKET OBITh M3TOTOBJICHA TOPU30HTAIILHAS TTOBEPXHOCTh? 3arm-
IIUTE PEIICHUE U OTBET.

Marepuaiibl KoaddumumenT TpeHns ckombxeHus
Cranp — crajib 0,40-0 70
Cranp — MeIb 0,23-0,29
Cranb — 4yryH 0,17-0,24
Craip — KoXxka 0,200 25
Craib — aepeBo 0,30-0,60

3aja4un Ha METO/Ibl HAYYHOT'O TTO3HAHUS:

1 (BITP). C nmoMomipio AMHAMOMETpa MpoBOAMINCH M3Mepenust cuibl. lllkana nmpubopa
nporpagyupoBaHa B HbIOTOHAX. [lorpemHOCT, M3MEPEHUI CHIIBI paBHA IIEHE JEJICHUS
IIKAJIBl TUHAMOMETpa. 3aluIIuTe B OTBET MOKAa3aHUs JUHAMOMETPA C YUYETOM MOTPEIIHO-
CTHU U3MEPEHUN. B OTBETE YKAKUTE 3HAYEHHUE C YYETOM IMOTPEITHOCTA U3MEPEHUN Yepe3
TOYKY C 3anaroi. Hanpumep, ecinu nokaszanust mpuodopa (5,0 £ 0,5), To B OTBETE clieyeT
3anucath «5,0;0,1».

=%
3 . l]"'l"'lll"" 2
Hbtomons )T L iq I"—'I F_\mp.

2 (BIIP). Bam He006X01MMO HCCIIEA0BaTh, KaK 3aBUCUT CUJIA TSHKECTH OT Macchl rpysa. Mme-
eTcs cienyrollee 000pyI0BaHUE:

— BECHI JIEKTPOHHBIE;

— NWUHAMOMETPHI ¢ npenenoM uzmepenuit S H u 1 H;

— Ha0o0p U3 TPEX TeJl pa3TuIHON MACCHI;

— ITAaTUB ¢ MyPTOM U JTATTKOH.

Onuirre NopsI0K MPOBEICHUS UccieqoBanus. B oTsere:

1. 3apucyiiTe WM ONUILNUTE SKCTIEPUMEHTAIBHYIO YCTAHOBKY.

2. OnummTe NOpSAA0K ASUCTBUIN MPU MPOBEACHUH HCCIIETIOBAHUS.

Bosmooicnoe pewenue:

1. Ucnonb3yercs ycTaHOBKa, W300pak€HHAs Ha pucyHke. OHa U3 MpyKUH, He-
CKOJIBKO TPY30B U BEChI 3JIEKTPOHHbIE

2. 3mepsieTcst Macca OIHOTO Ipy3a, 3aTeM BTOporo u T. A. K npyxuHe nonase-
[IMBAETCSl OJIUH IPY3 U ONPENEeNseTCs Cujla TSHKECTH rpy3a.

3. K npyxuHe noJBEIIMBAETCS JBa IPy3a U ONPEAEIICHUE CUJIbl TSKECTH MOBTOPSETCA.
MO>KHO IPOBECTH aHAJOTHYHBIC U3MEPEHUS, T00ABIISS CIIE IPY3HbI.

4. ITosryueHHbIE 3HAUEHUS CHUJI TSHKECTH CPAaBHUBAKOTCS

Fr

44




TecTt mo Teme «/IluHAMUKA»

1.JIna xaxmaon pu3udeckoit BEeMUIMHBI U3 CTOJONA | yKaXUTe SIUHUIY €€ U3MEPCHUS U3
cTosbua 2.

Cronberr 1 Cromnberr 2
1. Cuna A. %
2. YckopeHnue b. H
3. Bpewms B.c
I'. Kr

2. WHepuuel Ha3bIBaCTCS SIBJICHUE:

A. cOXpaHEHMS CKOPOCTH Teja IPU OTCYTCTBUU ACHCTBHS HA HETO IPYTUX TEI;

b. octaHOBKM 1I000T0 ABMKYILIETOCS TEJla BCKOPE MOCIIE MPEKpAIEHUs ICUCTBUS JIBHXKY-
X CHJI,

B. BO3BpaieHue Ten B MCXOAHOE MOJIOKEHUE IOCIE MPEKPAIICHUS BHEIIHETO BO3IECH-
CTBUS;

I'. u3MeHEHUsT CKOPOCTHU TEJ IPU TOPMOKEHHUH WIIA IIOBOPOTE.

3. Ecnu Ha Teno maccoit 2 KT IeMCTBYET TOJIbKO OJiHa cuiia SH, To 0HO IBIXKETCS

A. paBHOMEPHO co ckopocThio 0,4 M/c;

B. paBHOYCKOpEHHO ¢ yckopenuem 0,4 m/c?;

B. paBHOMEpHO €O cKOpocCThIO 2,5 M/C;

I". paBHOYCKOPEHHO C YCKOpPEHUEM 2,5 M/c?,

4. Bec tena 500 H. Macca tena paBHa:

A.50T;

b. 5000 xr;

B.50 xr;

JI. Skr.

5. Ha Teno AeicTBYIOT TpY CUJIbI, HAIIPABIICHHBIE IO OJHOM NPSIMOM; BETUYUHBI CUJT PABHBI
1 H, 2 H, 3 H. KakoBa MO>eT ObITh, paBHOACHCTBYIOIIAS ATUX CHUJI?

A.6 H,4H,0H,2H;

b.10H,6 H,4 H, 2 H;

B.5H,0H, 6 H, 2 H;

Io,1H,2H,1H,4H,3H.

6. Ha crone nexur kaura. Ha KHUTY I€HCTBYET CHIIa YIIPYTOCTH, HallpaBJ€HHAs! BEPTU-
KainbHO BBepX. 110 Tperbemy 3axkoHy HproTOHa o MoayIto:

A. cuiia ynpyrocTy npujioKeHa K CTOJIY Y HallpaBJIeHa BEPTUKAIBHO BHU3,

b. cuna ynpyroctu npusoxxeHa K CTOJIy U HalpaBJi€Ha BEPTUKAIbHO BBEPX;

B. cuna TskecTu mpuiioKeHa K CTOJIy U HallpaBlieHa BEPTUKAIIBHO BHU3,

I'. cuna TsKecTH IpUIIoKEeHA K KHUTE U HAlpaBjieHa BEPTUKAIBHO BHU3;

7. Cuna maBnenus yenoBeka maccoit 80 kr Ha moi smdTta paBHa nmpumepHo 880 H B Tom
ciydae, Koraa TudT ABUKETCS ¢ ycKopeHueM 1m/c?

A. BBepx ¥ BEKTOp yCKOPEHHUs HalpaBJIEH BBEPX;

b. BHU3, a BEKTOp YCKOPEHUS HANPABJICH BHU3;

B. BBepx, a BEKTOp YCKOPEHHUS HANIPABJIEH BHU3;

I'. BHU3, a BEKTOp YCKOPEHUS HANPABJIEH BBEPX;

A. IlpaBuiibHbie oTBeTHI A M I'  B. IIpaBuibHbIN OTBET TOJBKO [’

b. I[IpaBunbubie otBeThl b 1 B I'. [IpaBUibHBII OTBET TONIBKO A.
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8.Ilox aeiictBueM cuiibl 2H npyxuHa yaauHUIach Ha 2 cM. YeMy paBHa *KECTKOCTh Ipy-
KUHBI?

H
A. 2—.
" H
b. 0,5 —;
MH
B. 100 —;
H M
1. 50—,
M
9. PaBHO,HefICTBYIOHIaH BCEX CHUII, ,IIGfICTBYIOHH/IX Ha TCJIO, paBHA HYJIIO. I[BI/I)KGTCSI 3TO TCJIO0
NI HAXOJUTCA B COCTOSIHUH IMOKO?
A. Teno 00s13aTeNbHO HaxXoJuTCsa B COCTOAHHNU ITOKOA,
b. Teno ABHIXKCTCA paBHOMCPHO HpHMOHHHeﬁHO MM HAXOJUTCA B COCTOSAHUH IIOKOS
B. Teno 0651321T€JII>H0 ABHIKCTCA PaBHOMCPHO HpHMOHHHeﬁHO;
I'. Teso nBUXKETCA paBHOYCKOPEHHO.
M

10.JIudT nogHuMaercs ¢ yCKOpEHUEM 1C—2, BEKTOP YCKOpPEHHSI HAlpaBJE€H BEPTUKAIBHO

) M
BBepx. B nmudre HaxoauTcs Teno, maccoit 1 kr. Yemy paBen Bec tena? (q = 10 c_Z)'

A. 10 H.

b. IH.

B. 11 H

1.9 H.

Kpurepun ouenku:

«5» - BBINIOJIHEHBI TpaBUIbHO 10 3amaHui;
«4» - BBINIOJIHEHBI IPABUIIBHO &8 - 9 3aaHU;
«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a7aHWM;
«2» - BBIIIOJHEHBI TPABUJIBHO 5 3a1aHUN.
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JlaGoparopHas pabota
WccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJTBKEHHSI OT Beca Temna
Ilemb paboOTHI:
1. BBISICHUTD, 3aBUCHT JIU CHJIA TPEHUS CKOJIBKCHHUS OT CHIIBI HOPMAJIbLHOI'O JIABJICHMS,
€CJIM 3aBUCHUT, TO KaK.
2. Omnpenenutb K03 (HUIIMEHT TPEHUs JepeBa Mo JIepeBy.
pUOOPHI U MaTepUalibl: JUHAMOMETP, JCPEBIHHBIN OPYCOK, ACPEBSIHHAS JIMHEHKA WIIH JIe-
eBsTHHAS IJIOCKOCTh, Ha0op rpy30B mo 100 r.

Brinonnenue paboThl

sl TN
[lena nenenust fUHaAMoOMETpa:
(2H-1H)/10 nen = 0,1H/nen
2. Ompenenmiu Maccy Opycka. CHavana o JBecuB OpyCOK K TMHAMOMETPY, HAIIUTA BEC
opycka Po6pycka=0,7H
3Has, uto P=mg u g=10M/c?> noxyaum Mepyea=P/Q
Mopyexa=0,7H/10M/c?>=0,07kr
OnpenensieM 00U Bec Tea (CHIy HOPMAJIBHOTO JTaBJICHUS 110 (hopMyIie:
P=N=(m1+m2)-g
1.P=N=(0,07xr+0,1xr)-10m/c2=1,7H
2.P=N=(0,07xr+0,2kr)-10m/c2=2,7H
3.P=N=(0,07xr+0,3kr)-10m/c2=3,7H
4.P=N=(0,07xr+0,4xr)-10m/c2=4,7H
5.P=N=(0,07xr+0,5kr)-10m/c2=5,7H

[TpoBenu u3mMepeHus: CUIIbl TPEHUS.
5. [loaroroBwim Tabiauily JUIsl 3alMCH PE3yJIHTATOB U3MEPEHUN U BBIYUCIICHHN:

Ne Macca Macca OO6muit Cuna |Koaddumuent | Cpennee 3HaueHHE
ombITa | OpyckKa, rpy3a, BEC Teja TPEHUS, TpEHUS, koa(durmenta Tpe-
mz, xe M2, kr | (cwia HOpMaigbHOTO | Frp, H u HUS,
JIaBJICHUS ), Uep
P=N=(m1+my)g, H
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1 0,1 1,7 0,4
2 0,2 2,7 0,6
3 0,3 3,7 0,8
4 0,0 0,4 4,7 1
5 0,5 5,7 1,2

6. 13 onbiTa BUAUM, YTO CHJIa TPEHUSI 3aBUCUT OT CHJIBI HOPMAJIBLHOTO JaBJICHUS PSIMO
MPOMOPLUUOHAIIBLHO (T.€. YeM OOoJIbIIIe CHJIa HOPMAIBHOTO AaBIICHUS, TEM OOJIbIIE crjla

TpEHUSsI)

— NP

7.B Kaxﬂ I sITe paccuuTaau KO3(PPUIHEHT TpeHHS 110 popMyJIe:

u=0,4H/1,7H=0,235
u=0,6H/2,7H=0,222
u=0,8H/3,7H=0,216
u=1,00/4,7H=0,213
u=1,2H/5,7H=0,211

Pesynbratel pacy€ToB 3aHecTu B TAOIUILY.

8. Ilo pe3ynbpTaTam u3MepeHHn MOCTPOMIN I'PpaUK 3aBUCUMOCTH CHUJIbI TPEHHUS OT CHJIBI
HOPMAJIbHOTO JIaBJICHUS:

F

wp

N

Onpenenunu no rpa@uKy CpeIHUe 3HAUECHUS CUIIbI TPEHUS U CUJIbl HOPMAJIBHOTO JaBJie-

HUI:
N=3H
Frp=0,68H

Breruucnunu cpegnee 3HaueHue KOdOPUIUESHT TPEHUS:
Uep=0,68H/3H=0,227

BriBOA: MBI ONIpEAEWIIN, YTO CUJla TPEHUS 3aBUCUT OT CUJIbl HOPMAJIbHOTO TaBJICHUS
MPSIMO MPOMOPIIUOHATHHO (T.€. UeM OOJIbIIe CHila HOPMAIBHOTO JIaBJICHUS, TEM OOJIbIIIE
cuna tpenus). Koaddunment tpenus aepesa mo aepeBy noxyduics pased 0,227

1. Yto Ha3bIBaETCA CUIION TPEHUA?
Cuina TpeHus — 3T0 cuia, KOTOpasi BOSHUKAET B TOM MECTE, T/I€ TEJIa CONPUKACAIOTCS IPYT

C APYroM, U IPENSATCTBYET MEPEMEIICHUIO TEI.
2. KakoBa nmpupoja cui TpeHus?

OTBeTHI HA KOHTPOJIBHBIC BOIIPOCHI.

Cuita TpeHUsI — 3TO CHJIa DJIEKTPOMArHUTHOW MPUPOJIBI.

3. HazoBuTte 0CHOBHBIC MPUYUHBI, OT KOTOPBIX 3aBUCUT CUJIa TPCHUS?
Bo3HuKHOBEHNE CUITBI TPEHUS OOBICHSICTCS ABYMS IPUUNHAMU:

1) IllepoxoBaTOCTHIO MOBEPXHOCTEN
2) IlposiBeHuEeM CHJI MOJEKYJISIPHOTO B3aUMO/ICHCTBUS.

4. Ilepeurcnute BUIbI TPEHUS.

Cuiibl TpeHUs MOAPA3EAIOTCS Ha CUJTbI TPEHUS TTOKOs, CKOJIbKEHUS, KAUCHHUSI.
5. MOXHO 11 CUUTATh sIBJICHHE TpeHus BpeAHbIM? [Touemy?




3aKoHbI COXpPaHCHUSA B MEXAHHUKE

Bonpocs! 15151 00Cy:KIeHIs: IMITYJIbC TEJIa; UMITYJIbC CHJIbL; MEXaHUYECKask padoTa; MOILHOCTB;
KUHETUYECKasi SHEPTHST; KOHCEPBATUBHBIE CUJIbI; MOTEHIMATIbHAS SHEPIHs; KOHCEPBATUBHBIC CH-
CTEMBI TeJT; MOMEHT UHEPIIMHU a0COIIOTHO TBEPIOTO TEJa; MOMEHT CHJIbI.

3akoHOMepHOCTH:

3aKOH COXPaHEHHUS! UMITYJIbca; POopMysia MEXaHMYECKOW PabOoThI; OMpeesieHue MEXaHUIeCKON
MOIIHOCTH; pab0oTa CUJIbI TSHKECTU U CHIIbI YIIPYTOCTH; (POpMysia KUHETUYECKOM 3HEpruu; Gpop-
MyJ1a MOTEHIUATIBHON SHEPTHHU TeJIa, MOTHITOrO HaJl 3eMIIEH; (hopMyJIa MOTEHIIMATBHOM SHEPT UM
yIIpyro Je(OpMUPOBAHHOTO TeJa; 3aKOH COXPAaHEHUs] MEXaHUYECKOM SHEPIUH; OCHOBHOM 3aKOH
JMHAMUKY BPAIaTeJIbHOTO JBIDKEHUS; (hOpMyJIa KUHETUYECKOM SHEPIrHU aOCOIIOTHO TBEPIOTO
TeJa, BPALIAIOLIEr0cs OTHOCUTENBHO HENOABMKHOW OCH

KauecrBeHHbIe 3a1aum:

1. OObsicHUTE IPUHITUIT ABUKEHHUS PHIObI, PAOOTAIOIIEH XBOCTOBBIM TIABHUKOM.

2. Moxker 1 Teno 001aaaTh HeHyJIEBBIM UMITYJILCOM, HO HyJ1eBOM 3Hepruei? Y Hao0opoT, sHep-
ruelt 6e3 ummysbca? [losicHuTe CBOM OTBET.

PacuérHble 3agaun:

1. XKeneznomopoXkHbI BaroH Maccoit 40 TOHH, IBIDKYIIUICS 1O PelbcaM CO CKOPOCTBIO 3 M/C,
CTaJIKMBAETCS C IMCTEpHOM Maccoi 60 TOHH, ABIKYIICHCS eMy HaBCTPEdy CO CKOPOCTHIO 1,5 M/¢
U cueruisieTcs ¢ Heil. OnpenesmTb CKOPOCTb IBUXKEHUS] CUCTEMBI ITOCTIE CLICTIKH.

2. Cepnarie yenoBeka, epekaynBasi KpoBb, 32 OJTHY MUHYTY coBepinaet okosio 60 Jx padotsl. C
KaKoW BBICOTHI JIOJDKHA YTIACTh TUPS MAacCOM 5 KT, YTOOBI CHJIa TSDKECTH, ACHCTBYIOIIAs Ha HEE,
COBEpIIIMIIA TAKYIO e paboTy?

3. Y napHbiii rugpoMonioT umeet maccy 1 1. Ero nogHuMarot Haj cBaeit Ha BeICOTy 3, 2 M. Kakosa
OyzeT CKOpoCTh THAPOMOJIoTa Tiepe yaapoM? ConpoTUBIICHHEM BO3AyXa MPeHeOpeyb.

4. Tlpn ckaTvH CITyCKOBOM IPY>KWHBI HA 5 CM W3 UIPYLIEYHOIO MUCTOJIETA BBUIETEN IIAPHK.
Macca mapuka cocrapisier 20 T, a ero ckopocTb Jocturia 2 m/c. Onpenenure KECTKOCTb Mpy-
YKUHBI.

5. HenoaBwHBIHM OJIOK MPEACTaBIAET COO0M OJHOPOIHBINA JUCK Maccoi 3 Kr paanycom 20 cwM,
3aKperuieHHbIN B 1IeHTpe. K 0001y nucka npuiokeHa cuia, paBHas 2,4 H u HanpaieHHas 1o
KacaresibHOM. OnpenenuTe yriloBOe YCKOPEHHE BPAILICHHS IUCKA.

TecT mo TeMe «3aKOHBI COXPAHEHHUS B MEXaHUKE»

Bapuanr 1

1. J1nst kaxaoit pu3nuecKor BEIMYUHBI U3 CTOJIONA | yKaXuTe IUHUITY €€ U3MEPCHHUS U3
cToJiona 2.

Cronber 1 Cronber 2

1. Ummynbe Tena A. JIx
2. DHeprus b. Bt
3. MomHoCTh B. KFC'M
I.H

2.Temo maccoii 100 Kr pu IBMKEHHUH CO CKOPOCTHIO 5 M/C 00J1a1aeT KHHETUYECKOU dHEP-
TUEH.

A. 2500 Ix.

b. 1250 Ix.

B. 500 Ix.

I'. 250/1x
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3. B HEKOTOpbIi MOMEHT BpEeMEHH KMHETHYecKas sHeprus teia paBHa E= 20 JIxk, a ero
uMITyJIbC paBeH P = 10kr - M/c. Onpenenute Maccy M 3TOTO Tea.

A.m=1xr
b.m=25kr
B.m =5 kr.
I''m=10 kr.

4.Kak M3MEHHUTCS 3amac MOTCHITMAIBHONW SHEPTHH YIPYTro AeOPMHUPOBAHHOTO TeJa TPH
yBEJIMYECHHUH ero epopmanuu B 2 pasa.

A. YBenuuurcs B 2 pasa.

b. Ymenbmnres B 2 pa3sa.

B. YBenuuurcs B 4 paza.

I'. Ymenbmures B 4 pasa.

5.IIpu BeICTpENE U3 aBTOMATa BBUIETAET IIyJIsl MAcCOM M co cKOpocThio V. Kakyro mo Mo-
TyJI0 CKOPOCTh MPUOOpPETAaET aBTOMAT, eciii ero Macca B 500 pa3 6oJibiiie Macchl mysiu?
Av.

b. 500 v.
1

500V
I.o.

6. Bepuo nmu ytBepxkaenue: «lloTeHunanpHas SHEPTrUs 3aBUCUT OT BbIOOpa CUCTEMBI OT-
cyeran?

A. Jla.

b.Her.

B. Ha, TOJIBKO INIE: VHEPLUHAATBHBIX CUCTEM OTCUETA.
I'. Jla, TOJIBKO JJ11 HEMHEPUHUAIBHBIX CUCTEM OTCYETA.

7. Ha kakyr0 MakCUMaJbHYIO BBICOTY MOKET MOJHATHCS Msid Maccoi 0,5 Kr OpoIeHHbII
BEPTUKAJILHO BBEPX C HaYaJIbHOU CKOpoCcThio 10 M/c?

Ah=11wm

b.h=1,6 m

Bh=22mMT.h=50m

8. Onpenenute MOIIHOCTH JIBUTATENs, COBEpINAONIEro B TeueHue 1 gaca paboty 36000
kK.

A.5000 Br.

b.18000 Br.

B.10000 Bt

I.2500 Bt

9. Kakyto paboty A HEOOXOIUMO COBEPIIUTH, YTOOBI IEPEMECTUTH TEJIO MACCOM

10kr o ropu3oHTaNIbHOM TI0CcKOCTH Ha pacctogHue 100 m. KoaduimenT tpenus Mexay
TEJIOM M IJIOCKOCTHIO 1 = (,3.

A.3 xJx.

b. 10 x/Ix.

B. 30 xJIx.

I'. 1 xIx.

10. KakuM BUIOM SHEPTUU MOXKET 00J1aaTh IBUXKYILEECs TEJO?

A. Kunernueckon

b. ITloTeHManbHOM.

B. BuyTpennei.

I'. Bcemu BellIenepeyrCICHHBIMU.
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Bapuanr 2
1. J1nst kaxxaoit pu3ndecKor BEIMYUHBI U3 CTOJIONA | yKaXuTe IUHUITY €€ U3MEPCHHS U3
cTosbua 2.

Cronber 1 Cronber 2
1. Ummynibe Tena A. JIx
2.Padora b.Br

Kr -m
3.MomHoCTE B. -
I''H

2.Temo maccoii 50 Kr npu ABUKEHUHU CO CKOPOCThIO 10 M/c 00/1aaeT KUHETUYECKON YHEP-
TUEH.

A. 2500 Tx.

b. 1250 Ix.

B. 500 [Ix.

I'. 250 1x

3. B HekoTOpHIli MOMEHT BpEeMEHH KMHETHYeCcKas sHeprus tena paBHa Ex= 10 Ik, a ero
uUMITyJIbC paBeH P = 10kr - M/c. Onpenenure Maccy M 3TOro Tea.

A.m=1 kr
b.m=25kr
B.m =5 kr.
I'm=10kr

4.Kak u3MeHUTCA 3anac NOTEHIMAIbHOW SHEPIUH YIPYro AeOpMUPOBAHHOIO Tea MpH
YMEHbIIIEHUU ero aedopmaiuu B 2 pasa.

A. YBenuuurcs B 2 pasa.

b. Ymenpmmres B 2 pa3sa.

B. YBenmnuurcs B 4 pasa.

I'. Ymenbmures B 4 pasa.

5.1Ipu BeICTpEIIE U3 aBTOMATA BBUIETAET MYJIsI MACCOM M CO CKOPOCTHIO V. Kakoi uMmyJibce
npuoOpeTaeT aBTOMAaT B pe3yJibTaTe BhICTpena, eciiu ero macca B 500 pa3 Oosbliie Macchl
myJu?

A.mv.

b. 500 mv.

B.— mv
500
r.o.
6. Beprno nu ytBepxkacHue: «KuHeTndyeckas sHEprus 3aBUCUT OT BbIOOpa CHCTEMBI OT-
cyeTan?
A. Jla.
b. Her.
B. 1a, TOJIBKO JIsI MHEPUUAIBHBIX CUCTEM OTCUETA.
I'. 1a, TONBKO 1U1s1 HEMHEPUUAIBHBIX CUCTEM OTCYETA.
7. Ha kakyro MakCHUMaJbHYIO BBICOTY MOKET MOJHATHCS Msid Maccoi 0,5 Kr OpoIieHHbII
BEPTUKAILHO BBEPX C HaYaJIbHON CKOpOCThIO 10 M/c?
Ah=11wm
B.h=1,6 m
B.h=22mTI.h=50wm
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8. Onpenenure MOITHOCTh JBUTATENS, COBEPIIAIOIIETO B TeueHue 2 yacoB padoty 36000
KkJIx.

A.5000 Br.

b.18000 Br.

B.10000 Bt

[.2500 Bt

9. Kakyto paboTy HEOOXOIMMO COBEPIIUTh, YTOOBI TIEPEMECTUTH TEIO MACCOM

SKI TI0 TOPU30HTANBHON MIOCKOCTH Ha pacctosHue 200 M. Koaddument tpenust Mex iy
TEJIOM M IJIOCKOCTHIO 1 = (,3.

A.3 xJx.

b. 10 x/Ix.

B. 30 x/Ix.

I'. 1 x/x.

10.11Tait0a, myieHHass XOKKEUCTOM 10 JIbJTy, TOCTENIEHHO 3aMeJIIeT CBOE JIBIXKCHHE U B
KOHIIE KOHI[OB BOBCE OCTaHaBIMUBAETCA. YeM 3TO MOKHO OOBSICHUTE?

A. YMeHblLIEHuEM BHYTPEHHEN SHEPIUH AKO0BI.

b. Hanuuunewm cuiibl TpeHHsI MEXY MIAK00M U JIbIOM.

B. Dnexrpuzanueit Tpyuieics o e maiosbl.

I'. YBennuenueM NoTeHIMAIbHON SHEPTUU MIANOBbI.

Kputepun onenku:

«5» - BBINIOJIHEHBI paBubHO 10 3a1aHUi;
«4» - BBITIOJIHEHBI MIPABUIIBHO 8 - 9 3agaHuii;
«3» - BBINIOJIHEHBI MPABUJIBHO 6 - 7 3a7aHUM;
«2» - BBINIOJIHEHBI MPABUJIBHO 5 3aJIaHUM.

JlaGopaTopHnasi padora
Tema: «M3yueHue 3aKkoHa COXPaHEHUSI UMITYJIbCA U PEAKTUBHOIO JIBHXKCHUS».

Lenb paGoTHI:

1. OnbITHBIM TYTEM, ONTUPAsICh HA BTOPOU U TPETHil 3akoHbI Hpl0TOHA, yOeIuThCS B cripa-
BEJVIMBOCTH 3aKOHA COXPAHEHUS UMITYJIbCA.

2. PaccMOTpeTh MPUMEHEHHUE 3aKOHA COXPAHEHMSI UMITyJbCa HAa MPUMEPE PEAKTUBHOTO
JBUKEHUS.

ObopynoBanue: Tenexka ¢ 3aKpeIUIEHHBIM Ha HEW HaTyBHBIM BO3AYIITHBIM Mapukom; Tpu
METAJUTMYECKUX MIApHUKA: M1 = My # M3. /[Ba mraTuga.

TeopeTnueckas cripaBka.

. 3AKOH COXPAHEHUS UMITYJIBCA
1. UmMnyJsibcoM MaTepraibHON TOYKHU WM Tejia HA3bIBAETCS BEJIMUMHA, paBHAs IPOU3BEIE-
HUIO MacChl TOUKH (Tesa) Ha €€ CKOPOCTh. p-mo

2. Bropoit 3akod HetoroHa. Cuna, AeiCTBYIOIIAs Ha TEJIO, paBHA MPOU3BEIECHUIO MACChl
TeJla Ha YCKOPEHHE, KOTOPOE TEJIO0 TMOIYUYUIIO B PE3yIbTaTe BO3ICUCTBUS HA HEro JaHHOM

CHUJIBI. F =ma
Hanuune YCKOPCHHA I'OBOPUT O TOM, YTO IIOJT ,HeP'ICTBI/IeM CHJIBI IIPOUCXOONUT U3MCHCHHUC

o - —
CKOpPOCTH ABHXXCHH: TCJIA. 3Ha‘II/IT, BTOPOHU 3aKOH HproToHa MOXXHO 3amMcaTh: A p=FAt
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3. UMnyJIbcOM CHJIBI Ha3bIBAIOT IIPOU3BEICHUE CHIIBI Ha BpeMs e€ neicTBus. M3MeHeHue
HMMITYJIbCa TOYKU PAaBHO UMITYJIbCY CHJIBI, JEUCTBYIOIIEH Ha HEE.

4. Cucrema Ted — 3TO COBOKYITHOCTh B3aUMOCBSI3aHHBIX MEXAY c000il Ten. BuyTpenHue
CHUJIbI U3MEHSIOT UMITYJIChI OTAEJIBHBIX TEJ CUCTEMBI, HO U3MEHUTHh CYMMAPHBIN UMITYJIbC
CHUCTEMBI OHU HE MOTYT. IMIYJIbC CUCTEMBI MOTYT H3MEHUTH TOJBKO BHEIIIHUE CHJIBI, ITPU-
4éM M3MEHEHNE UMITYJIbCA CUCTEMBI COBIAJAET IO HANIPABICHUIO C CYMMAapHOW BHEIIHEN
CHUJIOM.

5. 3aK0H COXpaHEHUS UMIYJIbca: €CJIM CyMMa BHEITHUX CHUJI paBHA HYJIIO, TO UMITYJIbC CH-
CTEeMBbI coxpaHsaeTcs. IHbIMM ClIOBaMu,: B MHEPLMAIBLHOW CUCTEME OTCYETA CyMMAPHBIN
UMITYJIbC 3aMKHYTOH CHUCTEMBI OCTAETCSl TTIOCTOSIHHBIM TIPH JIFOOBIX B3aMMOJICHCTBUSIX T
ATOM CUCTEMBI MEXKTy COOOH.

— N — -
M, 0+ M, 0, +...= M, O +M, V...
— .
70 u MOCJIe  B3aWMOJCHCTBUSA

X0oa padoThl.
. 3AKOH COXPAHEHUS UMITYJIbCA.

1. PaccMoTpuM IBMKYIIYIOCS cUCTEMY «YUETOBEK B TEJIEKKE»: C TEIEHKKH mMaccoil 70 Kr,
JIBKYIIIEHUCS CO CKOPOCThIO 1M/C, MphIraeT MaJibuuk Maccoit 50 Kr, IBUTasiCh B TOPU30H-
TaJbHOM HampasieHUU. Kakol cTaHET CKOPOCTh TENEKKH MOCIE MPbKKA MAJIbUMKa, €CIU
OH TPBITAET CO CKOPOCTHIO 4M/C?

123530:100 @1 (32 €2 (SH

2. PaccMOTpUM B3aMMOJIEVCTBUE APUKOB.

a) lllapuku onMHAKOBOM MacChl IBUXKYTCS 1O OJTHOM NIPSIMOM U, TIOCJI€ a0COIIOTHO HEYTIPY-
rOro CTOJIKHOBEHHUS. . ..

0) apuKu OJUHAKOBOM MAaCChl JBIKYTCS HABCTPEUY APYT APYTY U MOcie abCOIIOTHO He-
YIPYTOro CTOJKHOBEHHUS. ..

B) IIAPUKHU PAa3HON MACChI ABMXKYTCS HABCTpEUy JAPYT APYTY, a MOCJe YIPYroro CTOJIKHO-
BEHUS LIAPUK C MEHBIIEH MacCCOH . ...

3501001 @1 () O 1 (=10 7 1Y (<) 4 A A

3. Pemnre 3amady. /IBa mapa ¢ maccamu M =0,5kr u My = 0,2 Kr ABUXKYTCA 1O IIAAKOMN
TOPU30HTAJILHON MOBEPXHOCTH HA BCTPEUY APYT APYTY CO CKOPOCTSIMHU L1 = IM/C U V2 =
4m/c. Haiinure ux CKOPOCTH V MOCTE IEHTPATLHOTO a0COIIOTHO HEYTPYTOTO yaapa.

KourpoJuabHas padora no pasgeny «Mexanuka»

BAPUAHT 1

YACTD A (Bb1Opath nMpaBUIIbHBIN OTBET)

1. Teno aBUraercst COrjaacHO YpaBHEHUIO x = 2+4t—2t2, Uepes CKONMBKO CEKyHI €r0
CKOpOCTb OYyJIET paBHa HYJIIO?

1)0

2)0,5¢

3)1c

4)1,5¢c

5)2c.

2. MuHnyTHast cTpenka 4acoB B 3 pasza JUIMHHee ceKyHJIHOH. Kakoe cooTHomeHue
MEK]1y JTMHEHHBIMUA CKOPOCTSMH KOHIIOB MUHYTHOU U CEKYHIHOU CTPEJIOK?
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1) V=20V yum 2) V=30V yun 3) Vo=V 4) V=15V 5) V=45V,

3. JIns Tena, Macchl M, MOKOSIIEr0Cs Ha HAKJIOHHOM IJIOCKOCTH C YIVIOM HAaKJIOHA O,
peakuus Onopsl

1) mg

2) mg cosa

3) umg cosa,

4) mg sina

5) 0.

4. IInotHocTh aepea 600kr/m3, mmotHOCTh Boabl 1000kr/m. Kakas 4acTh J€peBAHHOTO
Opycka HaxOIUTCS HAJl BOAON?

1) 0,4V,

2)0,5 Vo

3)0,6 Vo

4)0,7 Vo

5)0,8 Vo.

S. Haiitu ynnuHenue npykunbl skectkocTbio SOOH/kr, ecnu k Hell MoABECUTH Tpy3
maccor 1500r

1) 3mMm

2)30cm

3)10cm

4)3cm

5)0.

6.Bec uenosexa Maccoii 60KT B IMQTE, IBIKYIIEMCS ¢ YCKOPEHUEM 6 M/C? BBEpX

1) 960H

2) 360H

3) 10H

4) 54H

5) 66H

7. MuHuManbsHast CKOpOCTh, IPU KOTOPOU JIETUUK IPOUAET BEPXHIOI TOUKY «MEPTBOU
netau» paanycoM 160m

1)40m/c

2)80m/c

3)20m/c

4)10m/c

5)5m/c

8. TpamBaii ABMKETCS TOPU3OHTANBHO ¢ YcKopeHueM 2,5m/c?. Ha kakoii yroia ot Bep-
THUKAJIU OTKJIOHUTCS TIPU ATOM HUTh MasiTHUKA?

1) ~ 76°

2) ~ 40°

3) ~ 20°

4)~ 14°

5)~7°

9. Pa3zMepHoOCTh paboThl B OCHOBHBIX eauHuiiax CU

1=t
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2 2

K2 m
5) 2

10. Hmmynbc Tena Maccoi 6 KT, IBIKYIIIETOCS CO CKOPOCTRIO 4M/C
Kem
1) 2=
C

2)10 %

C

3)1,5 =¥

C
4)0
5)24 =X

C

11. Haiitu paboty cuisl 8H, nelictByromeid Ha Teno nmoj yriiom 60° Ha myTu 8m
1) 32]1x
2) 64 JIx
3) 55 JIx
4) 76 JIx
50
12.  ABtomoOuib Maccoit 1 ToHHa, TpOTasACh C MecTa, 3a 2¢ mpoxoaut 20M. MomntHOCTh
JIBUTATEIIS
1)10xBt
2)10MBT
3)20MBT
4)200xBt
5)100xBrT.
13.  Tlpu BeICcTpee U3 BUHTOBKHA BEPTUKAIBHO BBEPX MyJisa Maccor 10r mMeeT CKOpocTh

300m/c nocturaet BeicoThl 4000M. PaGoTa cuit conpoTuBiIeHUs BO3IyXa
1) 4,5xx

2)90x Tx

3)50/1x

4)5001x

5)45xx.

YACTD B. (natb npaBuIbHBIN OTBET)

1. ABTO Maccoil 1T TporaeTcsi ¢ MecTta U uepe3 5S¢ pa3BuBaeT ckopocTh 10M/c. Cuna
conpotuyieHusa apuxenus: 1000H. Kakoa cuna tsaru aBuraress?

2. JIBa Tena, IBUTAsCh HABCTPEUY JPYT APYTY CO CKOPOCTSAMHU, PABHBIMU IO MOJIYJIIO

V1=V,=10m/c. [locrie abCOMOTHO HEYTIPYTOTO yiapa CTalu ABUTATHCS KaK OJTHO IEJI0E CO
CKOPOCTBIO 5 M/C B HallpaBJICHUHU JABIKEHUS MepBOro tena. OTHOIIEHHE MacChl BTOPOTO
TeJla K Macce IMepBOro paBHO
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YACTbD C. (npeacTtaBuTh MOATAITHOE PEIICHUE).

1. Huts mMasitHuka ayvnoi 1M (macca masitHuka 100r), oTKJIOHEHA HA Yroyl oL OT BEp-
TUKAJIUA ¥ oTHyIleHa. Cuiia HaTSKEHUSI HUTH B MOMEHT MPOXO0KICHUSI MaSTHUKOM IOJIO-
*KeHust paBHoBecus paBHa 2H. Uemy paBeH yron o?

BAPUAHT 2

YACTD A (BbIOpaTh NpaBUIIbHBII OTBET)

1. Teno u3 coCcTOAHUA MOKOS 3a MEPBYIO CEKYHIy IPOXOAMT MyTh S. 3a TPU CEKYH/IbI
OHO MPOUIET IIyTh

1)3 S

2)5S

3)7S

4)9 S

5)12 S.

2. Panuyc BunTa camonera 2m, BUHT aenaeT 90006/muH. JInHeliHas CKOPOCTh KpallHUX
TOYEK BUHTA

1)10 m/c

2)20 m/c

3)30 m/c

4)60 m/c

5)900 m/c.

3. Ha Teno nerictByroT Tpu oguHakoBeix cuibl 1o 100H xaxknas mox yriom 120° npyr
K apyry. Pesynbprupyronas cuna

1)300H

2)200H

3)100H

4)50H

5)0.

4. I'ne Gonpllie BhITATKUBAIOINIAS CUja, NCUCTBYIOIIAsl HA KaMEHb, MOTPYKEHHBINH B
KUIKOCTh

1) GnmKe K TOBEPXHOCTH

2) OvKe KO JHY

3) pOBHO Ha cepeauHe

4) Be3ae OMHAKOBO

5) na nne

S. KakoB Bec Tena, moJIBeIEHHOTO Ha MpYyKuHe xecTkocThio 200H/M, ecnu npy»kuHa
yIUIMHUIACch Ha 4MM

1)50H

2)800H

3)0,8H

4)400H

5)200H

6. Yckopenue tena maccoit 400r ipu cuiie 4H paBHO

1)100Mm/c?

2)1600 m/c?

3)1,6 m/c?

410 m/c?

5)404 m/c?.
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1. Bec aBToMo06u1s1 Ha BorHyTOM MOCTY R=50M 1ipu ckopoctu 18km/4

1)2500H

2)1000H

3)9500H

4)5000H

5)10500H.

8. C xakuM yCcKOpeHreM OyJIeT CKOJIb3UTh 0€3 TpeHus 11aiida ¢ HAKIIOHHOM IIOCKOCTH
C YIJIOM HaKJIOHa o7

1) gsina

2) g

3)g cos a

4)0

5) g tga

Q. Pa3mepHOCTh UMITyJIBCa TENIa B OCHOBHBIX equHuiax CU

l)xrm /c

2) KTM /M

3)Krmc

4)krm?/c?

5)krm/c?

10.Tenmo maccoit 4xr nagaet ¢ BbICOTHI 16M. ETo KMHETHYecKast SHEPTHs B KOHIIE MOJIETa
10

2)1601x

3)64]1x

4)6401x

5)20/1x

11.MomHoCTh aBTOMOOMIIS, ABUXKYIIIETOCS CO CKOPOCThIO 72KkM/4 Tipu cuiie Tsru 800H
1)57,6xBt

2)11,1BT

3)40Bt

4)16xBt

5)872BT

12. Tlo ropu30oHTaIBHOM MOBEPXHOCTH CKOIB3UT I1aiidba maccel 200r co ckopocthio 10m/c.
PaboTa cuiibl peakiiuu omnopsl 3a 2¢

1)20/1x

2)10/1x

3)40/1x

4) 51k

50

13. 3arparuBaemass MomHOCTh MexaHuzma 600Bt, nmonesnas cocrasmnsier 450B1.KIT/1
MeXaHu3Ma

1)15%

2)25%

3)50%

4)75%

5)100%.

YACTD B. (natp npaBuIbHBIN OTBET)
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1. B TeuyeHue kakoro BpeMeHM CKOpbIN moe3a aauHou 300M, Uy co CKOPOCThIO
72xM/4, OyIeT IPOXOAUTH MUMO BCTPEYHOTO TOBApHOTO moe3aa anuHon 600M, naymiero
CO CKOpPOCTHIO 36/4?

2. Bpycok maccoii 0,5 kr npuxath kK BepTukanbHo# ctene cuioir 10H. Koaddunment
TpeHust Mexay Opyckom u cteHo 0,4. Kakyto cuiry Hamo NPUIOKHUTh K OpPyCKy, 4TOOBI
PAaBHOMEPHO MEPEABUTATH €r0 BEPTHKAIBHO BBEPX?

YACTbD C. (npeactaBuTh MOATAITHOE PEIICHUE).

1. Tenexka maccoit 0,8kr 1BUXKETCS O CKOpPOCThIO 2,5M/c. Ha Tenexky knanyT rpy3
maccoit 0,2kr. PaccuuraTs 3HEpruro, KOTOpast Mepelia BO BHYTPEHHIOK IIPU B3aUMOJEH-
CTBUU TEIl.

Paszpnes 2. MouiekyasipHas pu3uKa U TEPMOAUHAMMK

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeOpHH

KavecTBeHHbIC 3a1a4H:
1 (BIIP). 'oppupoBaHHbIi TUIMHAP, B KOTOPOM MOJ 3aKPEIUIEHHBIM MOPUIHEM HAXOIUTCS
BO3/YyX, HAUMHAIOT OXJI&XK/]1aTh, IOMECTUB B COCYJ C X0JIOAHOM BOJ0# (cM. puc.). Kak Oyner
M3MEHATHCSI KOHIIEHTpAIMs MOJIEKYJI BO3[yXa, a TAKXKe JaBJICHUE BO3JyXa B LIWJIMUHJIPE IO
Mepe OXJaXKIeHUa? Y CTaHOBUTE COOTBETCTBUE MEXITY (DU3NUECKUMHU BETMYMHAMU U UX BO3-
MOKHBIMU U3MEHEHUSAMH. {7151 KaXK7101 BEIMYMHBI ONPEACIUTE COOTBETCTBYIOIINI XapaKTep
W3MEHEHHUS:

1) yBenuuuTCs;
2) YMEHBIIIHUTCS;
3) He U3MEHHUTCHL.

3anumure B Ta0MIly BhIOpaHHbIe HU(PHI 11 Kaxaou ¢pusndeckoit Bennuunsbl. [{udpel B oT-
BETE MOT'YT TOBTOPATHCS.

Konuenrpauus MosexyJa
BO3/1yXa
B LMJIMHIpeE

JdaBienue Bo3ayxa B Lu-
JIMHJpe

2 (BIIP). YacTuupl BemiecTBa y4acTBYIOT B HENMPEPHIBHOM TEIJIOBOM XaOTHYECKOM JIBHKE-
Huu. K kakuM oObekTaM (razam, >kMJIKOCTSIM WM TBEPABIM TeJIaM) OTHOCUTCS 3TO MOJI0KEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BellecTBa?

3 (BIIP). ITonoxeHus MOJIEKYJISIPHO-KUHETHYECKON TEOpruu (POPMYIHPYIOTCS CIIEIYIOITUM
obpazom.

1. BeniecTBO COCTOUT U3 YaCTHIL.

2. HacTuupl HAXOAATCS B HEIPEPHIBHOM Xa0TUYECKOM JIBUKEHUU.

3. YacTuiibl B3aMMOJEHUCTBYIOT APYT C IPYTOM.

JKunkoctu ucmapsroTcs mpH J1r00oit Temneparype. Kakum u3 mojaokeHuid MOJEKYISIPHO-KH-
HETHUYECKON TEOPUH CTPOCHUS BELIECTBA MOKHO OOBSCHUTH 3TOT (PaKT?

4 (BIIP). ITpouuTaiiTe TEKCT U BCTaBbTE HA MECTO MPOITYCKOB CJIOBa (CJIOBOCOUYETAHUS) U3
NPUBEIEHHOTO CIIUCKA.
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Jlns uiccnenoBaHuUs 3aBUCHMOCTH JIaBJICHHS ra3a OT 3aHUMaeMOro UM 00bEMa, cooepéMm ycra-
HOBKY, COCTOSIIIYIO U3 COSIUHEHHBIX TOHKUM IIJIAHTOM TOGPHUPOBAHHOI'O COCYJIa M MAaHO-
MeTpa. Korma naBienue ra3a B cocyjie paBHO aTMOc(hepHOMY, CTpesika MAaHOMETPa CTOUT MPO-
THB HyJeBoro aeiacHus. O0bEM TroppHpOBaHHOTO COCYJa MOXKET M3MCHSAThCA. 3MeHeHune
00bEMa rasza CBSI3aHO C U3BMEHEHUEM . Macca Bo3ayxa B
cocyle He MeHsercsa. B mpomecce cxarthss rasa B COCyA€ IIOKa3aHUs MaHOMETpaA
. Ecniu cxxatue mpoucxoAauT MEIJIEHHO, TO MPOIECC MOKHO

CUHTATh

CIUCOK CJIOB M CJIOBOCOYCTAHUI

1) ruTomaau MoNepeyHOro CeUCHHUSI
cocyna

2) BBICOTHI COCYJIa

3) ocTaroTCs HEM3MEHHBIMU

4) yBEeITMYIHUBAIOTCS

5) yMeHBIIIAIOTCS

6) agnabaTHBIM

7) U30TEePMHUUECKUM

PacuérHblie 3agaumn:

1. HaitfTu 4ncio MOJEKyJl B 2 KI' yTJIEKUCIIOro Trasa.

2. bannon comgepxur 50 1 kucnmoponaa, remneparypa 27° C, napinenue 2 Mlla. Haittu maccy
KHCJIOPO/JIa.

3. B 3anasHHO npoOupKe HAXOAUTCS BO3AYX MPHU aTMOC(PEPHOM JIaBJICHUHU U TEMIIepaType
300 K. IIpu narpeBanuu npoobupku Ha 100 °C ona nonnHyna. Onpeaenute, Kakoe MaKCUMalb-
HOE JaBJICHUE BBIJICPKUBACT MPOOUPKA.

I'padpuueckue 3agauu:
1. Ha pucyHnke n300pakxeHbl TPOIIECCH H3MEHEHUS COCTOSTHUSI HEKOTOPO# Macchl ra3a. Hazo-

BHTE 3TH nporiecchl. M300pa3ute rpaduku nporeccoB B ocsax p(T) u V(T).
p

P
p:‘Lq;

Vzi Vs h

2. Kakas u3 n1Byx quHUN rpaduka COOTBETCTBYET OOJIbIIEMY JaBICHUIO TaHHOW MacChl Hjie-
aJILHOTO ras3a?
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Voa

-
F

v T
3 (BIIP). B cocyae o TsokENbIM MOpITHEM HaxoAuTcs Bo3ayX. Ha rpaduke npencrarieHa

3aBHCHMOCTh 00bhEMa BO3JyXa OT €TI0 TCMIICPATYPLI.
y

BriOepuTe 1Ba BEpHBIX YTBEPKICHHS, COOTBETCTBYIOIIUX JaHHBIM rpaduka. 3anuniuTe B oT-
BETE UX HOMEpA.

1) B mporntecce 1-2 BO3ayX CKMMAJTH MPH TIOCTOSTHHOM JaBJICHUH.

2) B nporiecce 2—3 nmaBieHHe BO3ayXa YMEHBIIAIOCH TIPSIMO MTPOITOPIUOHATEHO U3MEHEHHUIO
€ro a0dCoOJIFOTHOU

TeMIepaTyphbl.

3) B mporecce 3—4 Ha0II0AAI0CH H30TEPMHUYECKOE PACIIMPEHUE BO3TyXa.

4) B mporiecce 1-2 naBieHne BO3ayXa YMEHbBIIAIOCH.

5) B mporiecce 3—4 mopiiieHb OMyCKaJICs ¥ COBEpIIIaa padoTy MO CHKATHIO BO3IyXa.

Tect mo Teme: «OCHOBBI MOJIEKYISIPHO-KUHETHYECKOU TEOPUM»

Bapuanr 1

1.5IBeHre NPOHUKHOBEHUS MOJIEKYJI OJTHOT'O BELIECTBA MEXKAY MOJIEKYJIAMHU IPYTOro, 3TO...
A. KOHeHCcaIusA

b. nnasnenue

B. iuddyzus

2. J1ns kaxaoil gpuznyeckol BENTMYMHBI U3 CTONONA 1 yKaXuTe eAuHUIy €€ U3MEPEeHUs U3
cTosbua 2.

1) JaBnenue A, XK
b. K

2) O0bem B. Ila

3) TepmoauHaMHUYECKasi TEMIIEpATypa .ol

3.Kakas u3 npuBeAEHHBIX HUXKE (POPMYIT SIBIASETCA OCHOBHBIM YPaBHEHHEM MOJIEKYISIPHO-
KMHETUYECKOU TEOPUU I'a30B:

A. A= pAV
b. Q= m
1
B. p== 2
p 3m0nv
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4.B cocyne Haxoautcsa 1 Moinb kuciopoaa. CKOJIbKO IPUMEPHO MOJIEKYJ B COCY/IE:

A. 1,2¢10%

b. 18-10%

B. 62107

5.1ns1 TOro 4ToOBl YMEHBIIUTH JABJICHUE UICANBHOIO ra3a B 2 pas3a, HaJ0 KOHILIEHTPALUIO
MOJIEKYJ:

A. YMEHBIIUTH B 2pasa.

b. yBennuuts B 2 pasza. B. ymeHbnTh B 4 pasa.

6.Kakoe 3HaueHue abCOOTHON TeMIiepaTyphl cOOTBETCTBYET 27°C

A. 300 K.

b. 273 K.

B. -300 K.

7.Ha pucyHke npeacraieH rpadvk 3aBUCUMOCTH IaBJICHUS JAHHON MacChl UICAIBHOTO Ta3a
OT TemIepaTypbl. BeiOepuTe y4acTok, T/ie uJIeT U30TepMUUYECKUM Tpoiiecc?

A.l - 2.

b.2 -3.

B.5 -4.

8.Ecnu TemnepaTypa BO3pacTaeT, TO CKOPOCTh ABUKEHUS OPOYHOBCKON YAaCTHUIIBL...
A. BO3pacTaer.

b. ymenbimaercs.

B. He usmensercs.

9.1Iponiecc U3MEHEHUsI COCTOSIHUS ONPENEIEHHON MAacChl ra3a IpHu NOCTOSHHOM JIABJICHHUH -
9TO. ..

A. N30TEPMUYECKHI MPOLIECC.

b. n3o0apHslii nporiecc.

B. n30x0pHBII mIporiecc.

10.CkobKO MOJIEKYJ COAEPKUTCS B TPEX MOJISIX BOJIBI?

A. 3 Na.

b. 6 Na.

B. 30 Na.

Bapuanr 2
1. TermnoBoe ABMKEHUE B3BEIICHHBIX B KUJIKOCTH HJIN T'a3¢ YaCTHII, 3TO...
A. KOHICHCAIUI
b. nnaBnenue
B. 6poyHOBCKOE JIB>KEHHE
2. ]I kaxa0i pu3ndecKor BEIMUYMUHBI U3 CTOJONA 1
KQKHUTE €IMHUITY € U3MEpEeHus U3 CToj011a 2.

1) O6BéM A. Ibic
b. ke

2) KonmuecTBO BemecTBa B. monw

3) Macca |
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3.Kaxkas u3 npuBe€HHBIX HIKE GOPMYIT IBIsieTCs ypaBHeHneM MeneneeBa - Knaneiipona:
m

A. pV=—RT
M

b. AU=A+Q
B. Q=cmAT
4.B cocyne Haxoautcsi 1| Moab Bogopojia. CKOJIBKO MPUMEPHO MOJIEKYJI B COCYIE:
A.1,2-10%

b. 18-10%

B. 62107

5. 45151 TOro 4TOOBI YBETUYUTH JIaBIICHUE UACAIBHOIO ra3a B 3 pasa, HaJl0 KOHIIEHTPAIUIO MO-
TEKYJI:

A. YMEHBIINTH B 3pasa.

b. yBenuuuts B 3 pasa.

B. ymeHbmuTh B 6 pas.

6.Kakoe 3HaueHne abCOIIOTHOM TeMIepaTyphl cooTBeTcTBYyeT 127°C

A. 300 K.

b. 273 K.

B. 400.

7.Ha pucyHke npeacTaBiieH rpa@uK 3aBUCUMOCTH JaBJICHUS JaHHOW MAacCChl HJI€abHOTO
ra3a OT TemIeparypbl. Beibepure yuacTok, r1ie uaeT n300apHsblil mporecc?

A.1-2. b A
b.2-3.
B.3 - 4.

~Y

8.Ecnu Temnepatypa Bo3pacraer, ToO CKOpoCcTh TUPdy3ud ...
A. BO3pacTaer.
b. ymeHnbimaercs.
B. He uzmensercs.
9.1Iponecc n3MEHEHNs COCTOSIHUS ONPEAEIEHHON MacChl ra3a IMpH MTOCTOSIHHOW TEMIIEpaType
- 3TO. ..
A. N30TEPMUYECKHI MPOLIECC.
b. u306apHmIii mporecc.
B. n3oxopHsii nporecc.
10. CxkoapKO MOJIEKYJ COAEPIKUATCS B ABYX MOJIAX KMCHIOopoaa?
A. 2 Na.
b. 4 Na.
B. 20 Na.
Kpurepuu oueHku:
«5» - BBINIOJIHEHBI TpaBuibHO 10 3a1aHui;
«4» - BBINOJIHEHBI TPABUIILHO 8 - 9 3a71aHNUIl;
«3» - BBINOJHEHBI IPABUIIBHO 6 - 7 3aaHU;
«2» - BBINOJHEHBI IPABUJIBHO 5 3aaHUN.
JlaboparopHas patora: «M3ydyeHne u3onpouecca B HaeaaIbHOM ra3e»

62




[]enb pabompl. SKCIEPUMEHTAIBHO TIPOBEPUTH N300apHBIN MPOIECC U BBISICHUTH CTIPABEIITH-
BOCTh COOTHOIIICHHUS I;—i = Z_j
Q6opydosanue. CTEKIISTHHAS TPyOKa, 3aMassHHast C OAHOTO KOHIIA, IIuHOW 6600 MM 1 qruameT-
pom 8-10 mM; nuMHApUYeckuit cocyn Beicotoi 600 MM u nuametpom 40-50 MM, HANIOJTHEH-
HbII Topsiueit Bojoil (t = 60 - 80 °C); crakaH ¢ BOJOM KOMHATHOM TeMITEpaTyphl; INIACTUIINH.
Texnuka 6€30MacHOCTH:

[lepen TeM Kak MPUCTYNUTH K BBIMOIHEHUIO paOOThI, TIIATEILHO U3yUUTEe €€ Onuca-
HUe, ysicHUTE X011 e€ BbinosiHeHus. He octasisiiTe pabodyero Mmecta 0e3 pa3perieHus: yauTers.
Pacnionaraiite nmpubopsbl, MaTepHalibl, 000pyJ0BaHUE HA pabOYeM MeCTe B MOPSJIKE, YKa3aH-
HOM yuutesneM. [Ipu paboTe co CTEKIIIHHBIM 000pyA0BaHHEM (KOJI0bI, CTaKaHbl, TEPMOMETPHI
U Jp.) COOJII0IaiTe OCTOPOKHOCTD, pacloyiaraiTe UX Ha paboueM MecTe Tak, YTOObI HE pa3-
OUTH UX U HE YPOHUTH cO cToja. [Ipu HarpeBaHUM KOJIO ¥ MPOOUPOK HE JACPIKUTE UX PyKaMH,
a UCIONB3YHTE crienuanbHbie Aepxkarenu. [Ipu padore ¢ TepMoMeTpoM OYJIbTE€ OCTOPOKHBI,
HE COKUMaNTE ero KPerkKo B pyKax MpU U3MEPEHUU TeMIIEpaTyphl )KUIKOCTH, HE KacalTeCh UM
KpaeB MOCY/Ibl.
C TexHMKOM 0€30IIACHOCTH 03HAKOMJIEH(A):
Yka3anus Kk pabore.
J[n15 2a3a OAHHOU MACCbl OMHOUleHUe 00veMa K memnepamype NOCMoOsAHHO, eclu 0déleHue
2asza He MeHsemcs.

14
- = const npu p = const.

Cnedosamenvho, 06vem 2a3a JUHEUHO 3a8UCUM OM MeMnepamypbl npu NOCMOSIHHOM 0déJle-
Huu: V. = const - T.

YtoOBbI IPOBEPUTH, BBIMOJIHIETCS JU 3akoH ['eit — Jlroccaka, 1O0CTaTOYHO M3MEPUTH
o0BeM | TeMmIepaTypy ra3a B JABYX COCTOSHUSAX IMPHU MOCTOSHHOM JaBJICHUU U MPOBEPHUTH
CIIPaBEJTUBOCTD paBeHCTBaZ—: = ;—: DTO0 MOKHO OCYIIIe-
cTBUTH. Mcronb3ysi B Ka4ecTBE ra3a BO3AYyX IIPH aTMO-
chepHOM J1aBIICHUHU.

OTtHomieHne 00beMOB BO3/lyXa B TPYOKE B IEPBOM
¥ BO BTOPOM COCTOSTHUSIX MOYKHO 3aMEHUTH OTHOIIIEHHUEM
BBICOT BO3/YIIHBIX CTOJOOB B TPYOKE B 3THUX COCTOS-

HUAX, €CJIIM CCUCHUC Tp}I6KI/I IIOCTOSIHHO 1O BCEH JJIINHC

|4 Sl l
(—1 ==1= —1). [ToaTomy B paboTe cieayeT CpaBHUTh
Vs, Sl, ly

OTHOULICHUA
LW _ T,

I, Ty
Jnuna 6030yuino2o cmonba uzmepsiemcs IUHEUKoU, memnepamypa - mepmomempom.

Xoxa padoThi:
IIpuBeauTe BO31yX B TPYOKe B MepBOE COCTOsIHME (PHUC. a):
Nzmepwre amuny (l1 = ) CTEKJITHHOM TPYyOKH.
Haseiite B unuHapuyaeckuii cocy ropssuayto Boay (t~ 60 - 80 °C).
3. Omyctute B cOCy/[ C ropsiueid BoJoi TpyOKy (OTKPBITHIM KOHIIOM BBEPX) U TEPMOMETP Ha
3-5 MUH 10 YCTaHOBJICHMSI TEIJIOBOIO paBHOBecHs. [0 TepMOMETpy CHATh MOKa3aHUs TEM-

nepatypsl (t1 = ).

=

no
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IIpuBennTe BO31yX B TPYOKe BO BTOpPOe COCTOsiHUE (pHc. 0, B M I):
5. 3akpoiTe OTKPBITHII KOHEI TPYOKHU MIaCTUIMHOM, IEPEHECUTE €€ U TEPMOMETP B CTaKaH
C BOJIOI KOMHATHOH Temriepatypbl. CHUMUTE TIOKa3aHus TemrepaTtypbl (t2 = ),
Korja TpyOKa NepecTaHeT 3aloHAThCS BOJOM, MOCE YAaIeHHs MIaCTUIINHA.

6. Wsmepwre mmHy (l2 = ) BO3IYIIHOTO CTOJI0Aa B TPyOKe.

3anosiHuTe TaGaUIy Ne 1.

Jlnuna Jlnuna Temnepa- Temnepa- | A6controm- | Abcomom- | Maxcu-
cmeknAH- | 8030ywi- | mypa 603- | mypa 603- HAsl UH- Has no- | manvHas
HOU HO20 oyxa 6 oyxa 6 cmpym-as | epewtnocms | abco-
mpyoku | cmonba 6 | mpyoxe 6 | mpyoke 6o | nozpeu- omcuema | JomHas
l1, mm mpyoke | nepsom co- | emopom HOCMb u- | JauHelKku | nozpeut-
l2, mm cmosiHuu | cocmosanuu HeuKu Aol y mm HOCMb
t1, °C t2, °C Aul , um JUHEUKU
AI = Aul
+ Aol, mm
7. Paccuwmraiite 3nadenus T1m T2 ucnonssys popmyny T(K) =t (°C) + 273(°C):
Ti=1+273°C= ;
To=1; +273°C =
3anmosinuTe Tadaumy Ne 2.

Abconromuas Abcomomnan | Abcomomuasn un- | Abconromuas no- | Maxcu-
memnepamypa | memnepamypa | cmpymeHmanvHas | epeuHocms om- | manvHas
6030yxa 8 6030yxa 6 nO2PeUuHoCmy cuema mepmo- abco-
mpyoxe 6 nep- | mpyoxe o 6mo- mepmomempa mempa JIIOMHAS
som cocmosinuu | pom cocmosauuu | AuT = At +273°C AoT =Ad,t + nozpeu-

T, K T, K , K 273°C, K HOCMb
mepmo-
Mempa
AT =A4.T
+4,T,
K

h

. L4
8. PaccuuraiiTe OTHOIIEHUS — U —

Ty,
I, T

3anmosnuTe Tadaumy Ne 3.
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Omuocumenvnasa | Abconomuas OmHuocumeio- Abcontomuas
NO2PEeUHOCHb U3- | NO2SPEeUHOCb Has nozpeut- nO2PeuHOCMb
hL MepeHust omHo- | uzmepernus om- T1 | nocmoe usmepe- | usmepenus om-
5] I Il T, Tq.
weHus —: HOWEHUS —: HUA OMHOUIEHUA HOWEHUS —
l l; Ty, T,
Al Al —
E L, = —+ —, A(ﬂﬂ T, A(IL)
(0 L L Iy _ AT T2
2 l & T, — + T
% 1 () T _ 1
"Lty S ar T, fGt
2 15 —, 2 Ty
T,
%

i, T .
9. CpaBHHUTE OTHOIIICHUS 1_1 v T—1 Y HaIMILIKATE BBIBOJ O CIIPABEMIMBOCTH 3aKoHa | ei-JIroc-
2 2

cakKa
BBIBO/I:

OCHOBBI TEPMOTHHAMUKH
Bonpocsl 14151 00cy:KI1eHusI: BHYTPEHHsISI SHEPTUA UCaIbHOTO rasa, padoTa rasa, KoJju-
YECTBO TEIJIOTHI, TEIMJIOEMKOCTD, Y/IeJIbHAs TEIUIOEMKOCTh, aJuabaTHBIN Mpolecc.
3aKOHOMEPHOCTH: YpaBHEHHE TEIJIOBOro OajaHca, MEpBOE HAayalo TEPMOAMHAMUKH,
KII/I TenoBoro asurarens, BTOPO€ HA4YAJI0 TEPMOJAUHAMUKH.
IpyHUMIIBI AEHCTBUS TEXHUYECKUX YCTPOMCTB: TEILUIOBOTO JIBUTATENS, XOJOAUIBHON
MalIUHBI
KauecTBeHHbIE 3a0a4M:
1. MenHas u xene3Has 3aKJIENKI UMEIOT OJIMHAKOBYIO MAacCy M Ha4aJbHYIO TEMIIEpaTypy.
Hx omyckaioT B BaHHY C OOJIBIIMM KOJIMYECTBOM Boibl. Kakas u3 3akn€nok ObicTpee
oxJlaguTcs’?
2. [Touemy OBICTpBIE PEKH €II€ HE 3aMeP3at0T Ha MOPO3€ B HECKOJIBKO IPalycoB?
3. [ToueMy TemI0EMKOCTh UCAIBHOTO T'a3a MpU M300apHOM Ipoliecce 0oJIblie, YeM Ipu
HM30XOPHOM?

PacuéTHrle 3agaun:
1. Onpenenure BHyTPEHHIOK SHEPTUIO 3 MOJIb OAHOATOMHOTO UAECATBHOTO Ira3a MpHu HOP-
MaJIbHBIX YCIOBHSIX.
2. B uunMHape TEIOBOro ABUrarTels ras, HaXOAACh MO MOCTOSHHBIM JaBjieHueM 3-10°
I1a, coBepun padoty 0,4 xJ[>x. Hackonbko yBenuuuics o0bEM rasa B 3ToM mpoiiecce?
3. B xoze nekoToporo nporecca ras oraai S00 [ TeniaoTsl, COBEPIIMB IIPU 3TOM padboTy
200 /I>x. HackosibKO yMEHBIIWIIACH BHYTPEHHSIS SHEPTUS ra3a B 3TOM Mpoiiecce?
4. B npouecce pacmmpenns | Moib pa3peXeHHOro rejusl €ro BHYTPEHHSS SHEPTUs BCE
BpeMsl OCTaércs Hen3MeHHOH. Kak n3meHstoTcs npu 3ToM (yBEIWYMBAETCs, YMEHbLIA-
eTCsl, HE M3MEHSETCs) TEeMIIepaTypa reyivs, €ro AaBjieHUue H 00bEM?
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5. NneanbHbIil OTHOATOMHBIN a3 KOJUYECTBOM 6 MOJIb HarpeBarOT Ha 100°C. B stom
npoliecce ra3 pacuupsiercs, copepius padoty 500 Ix. Kakoe konruecTBO TEIIOTHI MO-
JTy4us ras?

6. TemioBas MalvMHa 3a OJMH ITUKJI [TOIY4YaeT OT HarpeBarTelis KOJIM4ecTBO TermioTsl S00
JIx u coepmiaet padoty 200 J[x. Kakoe KOJIMYECTBO TEIUIOTHI OHA OTHAET XOJIOAUIIb-
HUKY 32 TpU [UKJIa?

7. B ueansHOM TEIIOBOM JIBUraTese Temieparypa narpesarens 1200°C, a remnepatypa
xonomunbauka -10°C (MuHyc necsats rpagycos mo mkane Llenscus). Yemy pasen KI1J]
ATOTO JABUTATENSA?

['paduueckue 3agaun:
1. UneanbHbIi ra3 IepeBOAAT U3 COCTOSIHUS 1 B cocTosiHUE 3 Tak, Kak MOKa3aHO Ha rpa-
(burKe 3aBUCUMOCTH JaBJICHUS ra3a oT 00bEMa.

¥ 3
3P0 3
2p0‘ - 1 44

FPot ‘

—
0 WV 25V

Yemy paBHa paboTa raza B mporiecce 1-2-37?

2. Ha rpaduke mokazaHa 3aBUCUMOCTb TeMIIEpaTyphl | BemiecTBa oT BpemeHu t. Bere-

CTBO PaBHOMEPHO HarpeBaii OoT MomeHTa Bpemenu t = 0 mo t=to. [loromM HarpeBaTesb

BBIKJIIIOYHUJIN 1 BEMICCTBO PAaBHOMCPHO OXJIAXKIAAJIOCh. B HauanbHBIM MOMEHT BPCMCHHU BC-
MESCTBO HAXOAUJIOCH B KPUCTAIIIMICCKOM COCTOSHHH.

o
T
o
ok

BriGepute Bce BEpHBIE OTBETHI.

1) B MmoMeHT BpeMeHu t= 1y BeIIecTBO HaX0IMJIOCh B ra3000pa3HOM COCTOSTHUU
2) [Ipoueccy miaBieHus COOTBETCTBYET y4acTOK rpaduka 2-3

3) Ha ydactke rpaduka 5-6 mpoucxoui mporecc KOHASHC A mapa

4) B Touke 6 BelIECTBO HAXOAUIOCHh B KPUCTAINTIMYECKOM COCTOSSHUU

5) Ha yuactke rpaduka 2 — 3 BHyTpEHHSSI SJHEPI'Hsl BEIIECTBA HE U3MEHSIACh

Tect no TeMe «OCHOBBI TEPMOJIUHAMUKW)
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Bapuanr 1
1. ]l kax 10 pu3nyuecKoi BETUYMHBI U3 CTOJIONA | yKaKuTe eAMHUILY €€ U3MEPEHUs U3
cToJsioua 2.

Cronb6er 1 Cronben 2

1. Kosmm4yecTBO TEMIOTHI A. JIx

2. JlaBieHue b. M°

3. O06BEM B.B

I'.I1a

2.YCTaHOBUTE COOTBETCTBHUE

Cronber 1 Cronber 2

1. ITepBblii 3aKOH TEPMOIUHAMUKHI A. Q=cmAT
2.KonnuecTBO TENJIOTHI, HOTI0IMaeMOEe b. AU=A+Q
TEJIOM IPU HarpeBaHUU B. A=F s cosa
3. PabGoTa B TepMogriHAMUKE I'. A=pAV

3. Kak n3MeHsieTcst BHyTPEHHSISI SHEPTUSI MACAIBHOTO Ta3a, €CJIM TEMIIEpaTypa BO3pacTaeT
A.yObIBaer;

b.Bo3pacraer;

B. He uzmensercs

4, Kakue 13 Ha3BaHHBIX MEXaHHW3MOB SIBIISIIOTCS HECOThEMJIEMBIMHU YaCTSIMHM JII000T0 Tell-
JIOBOT'O JBUTATEIIS

A.TIOpUIEHB;

b.xonoaunpHUK;

B. Harpesarenp

5. B kakom nporiecce KOJIMUeCTBO TEIUIOTHI, IEPEIaHHOE Ta3y, paBHO pabOTe, COBEPIIICH-
HOM razom?

A. B H30TEPMUYECKOM,;

b. B annabartHoM;

B. B u306apHOM.

6. Uemy paBHa paboTa, COBEpILIEHHAs ra30M IIPH MIEPEX0JIe U3 COCTOSIHUA | B cOCTOsIHME
2.

P,Ma

800 -+ 7
400

> m3

| |
| |
| |
L
[ 2 4 6

A. 0;

b. 3200 JIx;

B. 2400 Ix.

7. I'azy mepenano xonmdectBo Temiotel 300/[>k 1 BHENIHME CHIIBI COBEPILMIIA HaJ

HuM padoty 100/[x. Uemy paBHO U3MEHEHHE BHYTPEHHEW SHEPTUHU ra3a.

A. 0;

b.100/1x;

B. 400/1x

8. TerutoBast MalmMHa MMOIy4YaeT 3a LUK OT Harpesarelss KoaudecTBo TermioTsl 100
JIx, a otnaer xonoawibHUKy 40/[x. Yemy pasen KII/] mammHsL.

A. 60%;

b. 40%;

B. 4%.
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9. BHYTpeHHSIH SHEPIrus UACAJIbHOIO0 OJHOATOMHOI'O Ira3a MMpsAMO IPOIIOPHHUOHATIbHA

Macce rasad ...

A. MoJIsIpHOH Macce.

b. TepmoamHaMuyeckon TeMnepaTrype;
B. paborte rasza.

10.
MOPIIHEM ...

A. MEXaHUYECKOI SHEPrUHU.
b. nBmxeHusd;

B. Tenonepenaumn

Bapuant 2

IIpn cxxatnm rasa ero BHYTPEHHSISI DHEPTHS YBEIMYUBACTCS 3a CYET COBEPIICHMS

1. JIns KaXK 0¥ BETMIMHBI U3 CTOJIONA | yKaKUTE €IUHUITY €€ U3MEpPEHHe U3 CTOI01a

2

Cronberr 1

1. Pabora

2. TepMoauHamMu4ecKas TeMIepaTypa
3. JlaBieHue

I'.ITa

2. VY cTaHOBUTE COOTBETCTBHE
Cromnoerr 1

1. BHyTpeHHss SHEprus ul. ra3a

B.B

2. KonuuecTBO TEIJIOTHI, MOTJI0IaeMOe

IIpH IIABJICHHUHA

3. KIIJI npeanbHOro TEIJIOBOIO JBUTATEIIS

Cronber 2
A K
b. Ix

Cronber 2

A. Q=-Am

B.U =S+ Mgy
2 M

B.Q=cmAT

Ty ~Tx

I.n=
n T,

3. Kaxk u3mensieTcss BHyTpEeHHsISl JHEPTrusl, €CIIM TeMIIepaTypa yObIBaeT

A. yObIBaeT;
b. Bo3pacraer;
B. He uzmensercs

4, Pabouum TeI0M TEIIIIOBOTO ABUIaTCIIA ABJISACTCA:

A. XUIKOCTb
b. TBepnoe Teno;
B.Ta3

S5. B KaKOM IIPOLIECCE U3MEHEHHUE BHYTPEHHEN SHEPTUM CUCTEMBI PABHO KOJUYECTBY

MepPEIAHHON TETIIIOTHI
A. B H30XOpHOM;

b. B agnabaTHOM;

B.B uzobapuom

6. Yemy paBHa paboTa, cOBEplLIECHHAs Ta30M MPHU NEPEX0e U3 COCTOSIHUA 1 B cocTos-

HHE 2
A.0

b. 4001x;
B.6001x
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P,MNa,
300
200F--7—»

1 2
|
|

100

l

|

|

|

1

1 >
1 2 3 vwm

1. I'azy nepenano konumuectBo TeIOTH 100 Ik 1 BHYyTpEHHHE CUIIBI COBEPILIIIN HAJI
HuUM padoty 300/[x. UeMy paBHO U3MEHEHHE BHYTPEHHEW SHEPIUHU ra3a.

A.0

b. 100/1x;

B. 400/1x.

8. TennoBas MalmHa NOJy4aeT 3a UMK OT HarpeBaTesst KonrndecTBO TertoThl 100 1x
u otnaet xonoawibHUKy 60/[x. Uemy paBen KII/[ mammHsl.

A. 60%;

b. 40%;

B. 4%

Q. Mepoii sHEprum, MoIy4yaeMoi Uiv OTAaBa€MOI TE€JIOM B pe3yJibTaTe TEMI000MEHa,
CILyUT (pU3HUecKasi BEJIMUYHHA, Ha3bIBacMas ...

A. paboToil.

b. KOJIM4ECTBOM TEIJIOTBHI.

B. MomHOCTEIO.

10. TIlIpouecc nepenayu BHyTpeHHEN SHEPTHH 0€3 COBEPIIECHUS MEXaHUUYECKON padOThI
Ha3bIBACTCA ...

A. paboToii.

b. KOIMYeCTBOM TEIUIOTHI.

B. Tenoodmenom.

Kpurepuu ouenku:

«5» - BBIIOJHEHBI TpaBuiIbHO 10 3a1anui;
«4» - BBITIOJIHEHBI MTPABUIIBHO 8 - 9 3a1aHuil;
«3» - BBIMIOJIHEHBI MPABUJIBHO 6 - 7 3a1aHUM;
«2» - BBIIIOJHEHBI NPABUJIBHO S5 3a/1aHUN.

ArperaTHble COCTOSIHUS BelllecTBa U (Ga3oBbie Mepexoabl

Bonpocs! 1151 00cy:KIeHus: UCTIapeHNe U KOHACHCAIINS; HAChIILIEHHBIN Map; a0COMI0THAs
Y OTHOCUTENbHAS BIAKHOCTh BO3AYyXa; TOUKA POCHI; KUIIEHUE; KPUTUUECKOE COCTOSITHUE Be-
LIECTBA; NEPErpeThId Map; MOBEPXHOCTHBIA CJIIOW XKUJIKOCTH; JHEPIrusl MOBEPXHOCTHOIO
CJI0s; OJMKHUN TOPSJIOK; MOBEPXHOCTHOE HATSKEHHE, CMAUMBAaHKE; KaWJUIAPHBIE sSBJIE-
HUS, KpUCTANIMYECKUE U aMop(HBIe Teja; macTuueckas (ocraroyHas) negopmarius; Me-
XaHUYECKUE CBOMCTBA TBEPBIX TeJ; KOADOUIIMEHT JIMHEHHOro paciiupenus; Kodhduim-
€HT O0BEMHOTO PACIIMPEHUS; IIJIABJICHUE U KPUCTAITU3ALIHS.
3aKOHOMEPHOCTH: CBOMCTBA HACBIIEHHOIO NIapa; 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT
JABJICHUSI; ONPEIEIICHNE OTHOCUTENIBHOW BIIAXKHOCTH BO31yXa; 3aKOH l'yka; aumarpamma
PACTSKEHUS; TEINIOBOE PACUIMPEHUE TBEPBIX TEJ U AKUIKOCTEM.
IIpakTHyeckoe NpMMeHeHUe IEPErPEeTOro napa B TEXHUKE; B TOBCEIHEBHOM KU3HU (U-
3UYECKUX 3HAHUM O CBOMCTBAX ra30B, XKUJIKOCTEH U TBEPABIX TEN; Y4eT PACIIUPECHUS rasa
B TEXHHUKE;
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IpuHIMnbI AelicTBUA NPUOOPOB U TEXHUYECKHUX YCTPOICTB: NMPUOOPOB I onpeene-
HUSI BIQKHOCTH BO3TyXa

KauyecTBeHHbIE 3a1aUM:

1 (BIIP). IIpu npoekTrpoBaHuU OOJBIIMX MOCTOB HEOOXOAUMO YUUTHIBATH BO3MOKHOCTh
nepenazaa temmnepatyp B npenaenax ot —40 °C go +60 °C B Teuenue roja. Takue nepernajibl
BBI3BIBAIOT 3aMETHOE U3MEHEHHUE OOIICH JJIMHBI MOCTa, W, YTOOBI MOCT HE B3ILIOINBAJICS
JIETOM Y HE UCHBITHIBAJI MOILIHBIX HArPy30K «HAa Pa3pbIB» 3UMOMW, €r0 COCTABIISIIOT U3 OT-
JENbHBIX CEKIUH, coeuHss X OypepHbIMU couleHeHUsIMU. Kakoe siBieHne yYuThIBAIOT
IpU MPOEKTUPOBAHUU MOCTOB, BBOJIsI Oy(pepHbIEC COCTUHEHMUS?

2 (BIIP). 3umoii cTékna ABMXKYIIErocs aBTOMOOWIISI MOTYT U3HYTPH «3allOTE€Th» JaXe B
cyxyro norogy. CTOUT OTMETUTh, YTO YEM MEHBIIIE JIIOJIEH B CAJIOHE U YEM MEHBIIE OHU
pa3roBapuBarOT, TEM MEJICHHEE BJIara OCEAAaeT Ha CTEKIIAaX. biarogaps Kakomy SIBICHUIO
MPOUCXOJUT «3aM0TEBAHUE» CTEKOI UBHYTPHU?

3 (BIIP). B nepechiiiieHHbIi pacTBOP TOBAPEHHOM COJIM OITYCTUJIU IIEPCTAHYIO HUTh. Yepes
HEKOTOpPOE BpeMs Ha HUTH 00pa30BaIUCh TBEPbIC YacTUllbl coti. Kakoe siBjieHue HaOIto-
1aJIOCHh B 9TOM ONBITE?

4 (BIIP). ITpounTaiiTe TEKCT ¥ BCTaBbTE Ha MECTa MPOITYCKOB CJIOBA (CIIOBOCOYETAHUS) U3
NPUBEIAEHHOTO CIIUCKA.

JIBa MOJbIX, TEPMETUYECKH 3allassHHBIX IIapa COCIUHEHBI TPYOKOH, KaK MOKa3aHO HA pU-
cyHke. Bo3ayx u3 mapoB oTkauaH. B BepxHeM miape HaXOauTCsi HEOOIbIIOE KOJIMYECTBO
BOJbI. ECIIM HUKHUI ITyCTOM 1Iap TOMECTUTD B )KUIKUN BO3/TyX, TO YEPE3 HEKOTOPOE BPEMSI
BOJIa B BEPXHEM IIape 3aMEP3HET. DTO OOBACHSIETCS TEM, UTO U3-3a OXJIAKICHUS HUKHETO
mapa B HEM HauYWHAIOT . OTO BBI3BIBAET
B BEpPXHEM IIape . Ilpu sToM TemmepaTypa
BOJIbI B BEPXHEM IIape

Cnucok cioB (CII0BOCOYETAHUMN )
1) HarpeBaTbCs BOASHBIC TAPHI
2) KOHJIEHCUPOBATHCS BOJISIHBIC TTAPhI

3) I/ICHapeHI/Ie BOI[BI KHJKHI BOITYX
4) noBBILLIEHNE KOHUEHTPAIMU BOASHBIX Ma- I—/I

poB

5) moBbIIAETCS

6) MOHW>KAETCS

7) ocTaéTcsi HeM3MEHHOM

5 (BIIP). I'epMeTH4HO 3aKpBITBIA COCYJ, YaCTUYHO 3aIMOJIHEHHBIA BOJIOH, JUIMTEIbHOE
BpEMsi XpaHUJICS MIPU KOMHATHOU TEMIIEPATYPE, a 3aTeM ObLI MIEPECTABIICH B XOJIOUIbHUK.
Kak n3MeHsTCS B X0JIOOUIBHUKE TUIOTHOCTh BOJSIHOTO 1Iapa, OTHOCHUTEINIbHAS BIIAXKHOCTD U
a0COJIOTHASI BIAYKHOCTh BO3/yXa B cocyie?

JIns Ka)X0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOIINUN XapaKTep €€ U3MEHEHUS:

1) yBenuuuTcs;

2) YMCHBIINTCS;

3) He M3MEHUTCS

[lmoTHOCTH TIApa OtHOcUTENbHAs BIAXHOCTh AOGcoroTHas BIQXKHOCTh

6 (BITP). CucteMbl TpyO BOJSHOT'O OTOIJICHUS BCET1a CHAOXKAIOTCS paclIipUTEIbLHBIM Oa-
KOM, TIPUCOEIMHEHHBIM K CHCTEME OTOIUICHUS W cooOmaromumes ¢ atmochepoit. [lpu
HarpeBaHUM BOJIbI B TPyOax OHA YaCTUYHO MEPEXOJUT B PACHIMPUTEIBHBIN 0aK, U TPyObI
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He pa3pbiBaeT. Kakoe siBlieHHe MOXKET MPUBECTH K pa3pbIBy TpyO MpHU OTCYTCTBUU PACIIU-
putenpHOTO Oaka?

7 (BIIP). I'a3 HarpeBaroT B 3aKpbITOM COCYE C MPOYHBIMU cTeHKaMu. Kak Ha3bIBaeTCs Mpo-
1[ECC TAKOI0 HarpeBaHus rasa’?

8 (BIIP). B Tabimiie mpuBeACHBI TEMIIEPATYPHI TUIABJICHUS M KUTICHUST HEKOTOPBIX BEIIECCTB
IpU HOPMAJLHOM aTMOC(EpHOM JaBJICHUH.

BemecrBo Temneparypa njiaBjaeHus Temneparypa KuneHust
XJ10p 171 K —34 °C
Cruprt 159 K 78 °C
PTyTh 234 K 357 °C
Hadranuu 353K 217 °C

Kaxkoe(-ue) u3 qaHHbIX BelecTB OyAeT(-yT) HAXOAUTHCS B KUIKOM COCTOSHUU IIPH TEMIIE-
patype 360 K u HopmanbHOM aTmMochepHOM TaBIeHUN?

PacuéTHble 3aga4n:

1. 3 450 r BogsiHOTO Mapa ¢ Temmnepatypoit 373 K o6pazoBanach Bojia. CKOJIBKO TETJIOTHI
IPU 3TOM BBIIEIIAIIOCH?

2. 3akpbIThIi cocyn oobemMoM Vi = 0,5 M comepxut Bomy Maccoil m = 0,5 kr. Cocyn
Harpenu a0 TemnepaTtypsl t = 147 °C. Ha CKOJIBKO clieayeT u3MEHUTh 00bEM COCYy/1a, YTOOBI
B HEM COZIEP>KAJICS TOJIBKO HACHIIIEHHBIN MMap? /[aBieHne HACBIIIEHHOTO Mapa Mpy TEMIIE-
patype t = 147 °C paBHO pu.=4,7 * 10° I1a.

3. OTHOCHUTENBHAS BIAXXHOCTh BO3[yXa B 3aKPBITOM cocyle npu Ttemneparype t; = 5 °C
paBHa @1 = 84 %, a npu Temnieparype t; =22 °C paBHa @2 = 30 %. Bo ckoybKO pa3 naBieHue
HACBIIIICHHOTO TTapa BOJBI IPH TeMITepaType ty OOJIbIIe, YeM MPH TeMIeparype t1?

4 (BIIP). B xyOnueckoM MeTpe BO3/lyXa B ToMelIeHnu rpu temrepatype 18 °C naxonurcs
7,7 r BonsHBIX mapoB. [1oyb3ysach TaONHICH MIIOTHOCTH HACHIIIEHHBIX TTAPOB BOJIBI, OIpe-
JEJIUTE OTHOCUTEIBHYIO BIIAXKHOCTh BO3yXa.

t, °C 16 17 18 19 20 21 22 23 24 25
p, 1072 kr/m® 1, 6145|154 |163|173|183|194 206 | ,18| 2,30

I'papuueckue 3agaum:
1 (BIIP). Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH TEMIEPATYphl cepeOpsHOM ie-
TaJu OT BpeMeHHU e€ HarpeBaHus. MOIIHOCTh HarpeBarens nocrosinya. [lepBonavaibHo ce-

pedpo HaAXOIUIOCh B TBEPIOM COCTOSHUMU.
£%C i

I
|
|
|
|
|
|
>
L4

P

S5 10 15 20 25 30 1, muu

BriGepute aBa BEpHBIX YTBEPKICHUS, COOTBETCTBYIONUX JAaHHBIM Tpaduka. 3anmuimre B
OTBETE UX HOMEPA.

1) TemmepaTypa 1iaBieHus cepedpa cocrapisier 962 °C.

2) B ipomexxyTok BpeMeHH oT 12 10 18 MUH. BHYTPSHHSISI SHEPTHS cepedpa He M3MEHSIETCSI.
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3) Ay muiaBieHUs cepeOpsHON JeTaniu MOoTpeOOBaIoch OOJIbIIee KOJUYECTBO TEIUIOTHI,
yeM JyIsl JanbHelero Harpesanus pacriasa Ha 400 °C.

4) Uepes 15 muH. mociie Havajaa HarpeBaHus BCE cepeOpo emnié HaxoAuIoCh B TBEPIOM CO-
CTOSTHUH.

5) Uepes 20 MuH. TI0CTIC HaYaia HarpeBaHUs cepeOpPO HAXOAMIOCH B KUIKOM COCTOSIHHH.

3amavyu HA MeTObI HAYYHOT'O MIO3HAHUA:

1 (BITP). C noMomipio NCUXPOMETPUYECKOTO TUTPOMETPA MPOBOAUINCH U3MEPEHUSI OTHO-
CUTEJIHHON BJIAXKHOCTH BO3[yXa B NomelieHuu. [lorpenHocTs n3MepeHnuid TeMiepaTypbl
paBHa LIeHE JICJICHUS Kbl TEpMOMETpaA (CM. PUC.).

5
-
3
23
i
o

3anuImmuTe B OTBETE MOKA3aHMUSA CyXOro TEPMOMETpA ¢ YUETOM IOTPEITHOCTH U3MEPEHHIA.
B otBeTe ykaxkuTe 3HaUCHHE M MOTPEIIHOCTh U3MEPEHMS CIIUTHO O0e3 mpobena. OTBeT mpu-
Beaute B °C.

2 (BIIP). Bam HEoOX0auMO HUCCIIEIOBAThH CUITY, HEOOXOIUMYIO JIsl OTPhIBA OT TTOBEPXHO-
CTU XKUAKOCTH, CMAaUMBAEMOTO 3TOW >KUAKOCTHIO, NUCKA B 3aBUCHMOCTH OT ILIOTHOCTH
xuakocTu. imeetcs cremyromiee o00pya0oBaHHE:

— JUHEHKA;

— JIEPEBSIHHBIN IMCK C KPEIUICHUEM B LICHTPE;

— HEOTpaHUYEHHBIN HAOOp U3 IPy30B, Macca Kaxoro 1 r;

— IIITaTUB C HUTHIO, OJIOKAMHU U TIOJIBECOM JIJIs1 IMCKOB U JIETKOM Yallen Jisi Tpy30B;

— IISITh EMKOCTEN C )KUIAKOCTSMU U3BECTHBIX INIOTHOCTEM.

Onuiure NopsI0K MPOBEICHUS UCCIEAOBAHUS.

B orsere:

1. 3apucyiiTe WU OMUIIUTE YKCIIEPUMEHTATBLHYIO YCTAHOBKY.

2. OnuIuTe nopsiioK AeHCTBUM MPU TPOBEICHUH UCCIEA0BaHUS.

3 (BIIP). Yuurenb Ha ypoke 3aKpbll NPOOKOM KOJIOY M 4epe3 NMUIAHT MOJICOSTUHUI e€ K
KUJIKOCTHOMY U-00pazHoMy MaHOMETPY (CM. pHC.). 3aTeM OH MOMECTHII KOJIOY HaJ OTHEM
CIIUPTOBKHU ¥ OOpaTWJI BHUMAHUE YUalluXcs Ha MOKa3aHUs MaHOMETpa.

C kaxoii 1enbto ObUT TPOBEAEH TAHHBINA OTBIT?
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Tect no Teme «CBoOiiCTBA MAPOB, KUAKOCTEN M TBEPABIX TEJ»

Bapuanr 1
1. JInst xaxoil Gpu3nueckoi BETUYHHBI U3 CTONONA | yKaKUTe eAUHUILY €€ M3MEpPEeHUs U3
cronbua 2.

Cronoerr 1 Cronoer 2
1) Mexannueckoe HanpsKeHHUe A. Tx
b. K
2) Ilnomaae monepeyHoro ceYeHus B. lla
3) TepMoauHaMHu4ecKas TemMrepaTypa | TS

2.B IMPOLHCCCC HArpC€BaHus BCIICCTBO IICPCXOAUT U3 TBCPAOI'O COCTOAHHUA B ) KUAKOC, d 3aTCM
razoo0OpasHoe. Kakoii y4acTok COOTBETCTBYET MPOIECCY HarpeBaHusl TBEPAOTO Tela
A. 1-2;
b. 2-3;
B. 3-4
T

t

3. Brizensercst wiim nmorsomaeTcs TEIioTa Mpy IUIaBICHUN

A. BoICTISICTCS,

b. nornomaercs;

B. He BoIgEISICTCS M HE TTOTJIOMIACTCS

4. Kakum u3 nepeyncieHHbIX HIKE CBOMCTB 00s3aTEIbHO 00J1a1aeT KpUCTAILI?
A. TBEpIOCTb;

b. anuzorponus;

B. uzorponus.

5. Kakas u3 npuBeI¢HHBIX HIKE (POPMYJT MPUMEHSETCS JJIs1 BBIYMCIICHUS KOJIMYECTBA
TEIUIOTHI, MOTJI0NIAEMOTO TEJIOM MPHU MIABJICHUU

A. A= pAV

b. Q=/m

1
B. p==mnv?
p 3Me

6. Ecnu atmocdepHoe gaBieHHEe MTOBBICUTCS, TO TEMITEpATypa KUTICHHS BOAbI B OTKPHI-
TOM COCYJE ...

A. BO3pacrer.

b. ymenbmmmTcs. B. HE U3MEHUTCA.

1. Kakoe 13 mepeduciaeHHbIX HIKE (U3NYECKUX CBOMCTB KPUCTAJIa 3aBUCUT OT BHI-
OpaHHOTO B KpUCTAJLJIC HAMPABJICHUS:

1) MexaHuyeckas MpOYHOCTb,

2) 3JIEKTPUYECKOE COTPOTHUBIIEHUE,

3) TemIOnpOBOAHOCTh?

A. Tonbko 1.

b. Tonbko 2.

B. Bce Tpu cBoiicTBa.
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8. CpaBHUTE 3HaU€HUS TEMIEPATYPbl KUIIEHUSI BOJbI B OTKPBITOM COCY/I€ Y OCHOBAHMS
T1 u Ha BepmHe ropsl 1.

A. Ti=T..

b. T1<To.

B. T1> To.

9.  Kak u3meHMTCA BBICOTA NOJHATHUS )KUJKOCTH B KAaIWILISIPE, €CIIU PainyC Kanmuisipa
YMEHBIIUTCSA B 2 pa3a?

A. BO3pacTerT B 2 pa3sa.

b. ymenpmmTes B 2 pasza.

B. He u3meHuTcs.

10. Kakas u3 npuBeAEHHBIX HIDKE QopMy siBisieTcs 3akoHoM ['yka?

A.g= ¢F B.F:Gml—zm2 B. pzlmonv2
R 3

Bapuant 2
1. JInst kaxxaoil (pu3nvecKoil BEMMYMHBI U3 cTONIONA 1 yKaXUTe eIMHULLY €€ U3MEpPEHUs
u3 crosoma 2.
Cronberr 1 Cronberr 2

1) Mexanuueckoe Hanps>KeHUe A. JIx

b.H

2) Cuna B. lla

3) OTHOCHUTENbHAS BIAXKHOCTh BO3AYXa I %
2. B nponecce HarpeBaHus BEILIECTBO MEPEXOJUT U3 TBEPJOTO COCTOSHUS B KUAKOE, a

3aTteM B razoodpasHoe. Kakoil yuacTok COOTBETCTBYET MPOLIECCY IIIaBICHHUS.
A.1-2
b. 2-3;
B. 3-4

3. Briensercst wim norjomaeTcs TerjaoTa Npyu KOHASHCAIUN

A. BeIZICTSICTCS,

b.mornomaercs;

B. He BoIZICIACTCS M HE HOTJIOMIACTCS.

4, Kakum u3 nepeyncieHHbIX HIKE CBOMCTB 00s13aTeIbHO 00JagaeT aMopdHoe Teao?
A. TBEpIOCTb;

b. annuzorponus;

B. uzotpornmusi.

d. Kaxkas u3 npuBea€HHbIX HIDKE (HOPMYIT MPUMEHSETCS ISl BEBIYUCIICHHS KOJTMYECTBA
TEIIOTHI, MOTJI0N[AEMOTO TEJIOM IIPU HArPEBaHUU

A. pv=TURT
M

b. AU=A+Q
B. Q=cmAT
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6. Ecnu armocdepHoe naBieHre yMEHBIIUTCS, TO TeMIIepaTypa KUIEHUsI BOAbI B OT-
KPBITOM COCYJIE ...

A. BO3pacrer.

b. ymenpmmrcs.

B. He nsmenurc4.

1. Kaxkoe n3 mepeuncieHHbIX HIbKe (PU3UIECKUX CBOMCTB aMOpP(HOTO TeJia, He 3aBUCHT,
OT BHIOPAHHOTO B HEM HATIPABJICHHUS

1) MexaHuyeckas MpOYHOCTb,

2) 2JEKTPUYECKOE COMIPOTUBIICHHE,

3) TEeIONPOBOHOCTh?

A. Tonbko 1.

b. Tonpko 2.

B. Hu 01HO 13 CBOWCTB HE 3aBUCHUT.

8. TemnepaTypa KUIIEHUS BOJIBI B OTKPBHITOM cocyjie paBHa 95°C. Kakoil mpuunHOil 3TO
MOXET OBITh BBI3BAHO?

A. ATMocdepHOe TaBlieHuEe HUKE HOPMAJIBHOTO.

b. ATmMocepHoe naBiieHHEe BbILIE HOPMAJIBHOTO.

B. Hu onHa u3 mpuyuH HEBEpHA.

Q. Kak u3ameHuTCs BbICOTA NOAHATHS KUJKOCTH B KaIMJLISIPE, €CIU PAAUyC KalWLIsapa
YBEJIMUUTCS B 2 pasa?

A. BO3pacTeT B 2 pa3sa.

b. ymenbmTes B 2 paza.

B. He nzmenurcs.

10. Kakas u3 npuBen€HHBIX HUXKE (HOPMYIT BhIpaXKaeT MEXaHUUECKOe HaNpsiKeHue ?
A.o =¢FE

b.o = F
S
1
B. p==-m.nv?
p 3

Kpurepun ouenku:

«5» - BBINIOJIHEHBI TpaBUIbHO 10 3a1aHui;
«4» - BBINIOJIHEHBI IPABWIIBHO &8 - 9 3a1aHUI;
«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a1aHUM;
«2» - BBINIOJIHEHBI MPABUJIBHO 5 3aJJaHUM.
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JlaGopaTopHas padora «M3mepeHue BJIAKHOCTH BO3LYyXa)»

[{ens: M3MEpUTHh OTHOCUTEIHLHYIO BIQXKHOCTH BO3/IyXa MPY MTOMOIIYA TEPMOMETPA, TICHXPO-
MeTpa.

Oo6opynoBanue: TepmMomeTp J1adopatopubiid (70 1000C), Kycodek Mapiu WK BaThl, COCY/]
C BOJIOM KOMHATHOH TeMIEPaTypbl, ICUXPOMETP, ICUXPOMETPUICCKAs TaOJIHIIA.
[ToaroTOBUTENBHBIC BOITPOCHI:

1. YTo Ha3BIBaIOT OTHOCUTEIHHON BIAKHOCTHIO BO3ayXa?

2. Kak paccuntath OTHOCUTEIbHYIO BIAKHOCTh BO3TyXa?

3. C noMomuibio Kakux npuOopoB ONPENESIOT BIAXKHOCTh BO3yXa?

XO/] PABOTBI

1. U3mepbTe TEMnepaTypy Bo3yXa B Ki1acce: t cyx
2. CMouHTe KyCOYEK Mapiu WK BaThl B CTAKaHE C BOJAOW U OOEPHUTE UM PE3EpPBYyap Tep-
MoMerTpa. [logepkure BiIaXXHbI TEPMOMETP HEKOTOPOE BpeMs B Bo3ayxe. Kak TonbKo mo-
HIKEHHUE TEMITEPATYPBI IPEKPATUTCS, 3AIMILIUTE €TO IMTOKA3AHUS: tyy

3. Haiinure pa3sHOCTh TEMIIEpATyp «CYyXOro» U «BJIAXKHOI0» TEPMOMETPOB U C MOMOLIBIO
MICUXPOMETPUUECKOI TaOIHIIBI OITPENEITUTE OTHOCUTENBHYIO BIQXKHOCTh BO3/TyXa B KJIacce.
4. Pe3ynbTaThl U3BMEPEHUN 1 BBIYMCIICHUN 3aUIINTE B TAOIUILY:

teyx, °C ton, °C At, °C 0, %

1. PaGoTa c ICUXPOMETPOM:

A) V3yunTh yCTPOMCTBO MCUXPOMETPA U MPUHIIMII €T0 IEUCTBHS.

b) [IpoBeputh HaIMuue BOJABI B pe3epByape U MpU HEOOXOIUMOCTH JOIUTh €€.

B) CHsTh nOKa3aHMs CyXOro 1 CMOYEHHOTO TEPMOMETPOB U OMPEAEIUTh PA3HOCTh UX I0-
KAa3aHUU.

I') [onb3ysich NCUXPOMETPUUECKON TAOIUIEH, OPEAETUTh OTHOCUTENbHYIO BIaKHOCTh
BO31lyXa. Pe3ynpTaThl U3MEpPEHU 3aHecTH B Tabnuily. M3yunTe ycTpoicTBO U MPUHIIUI
JENCTBUSA KOHJIEHCALIMOHHOTO TUTPOMETpa (BUAEO)

BbBIBO/:

KonTposnbHbIE BOIIPOCHL:

1) NmeeT i1 3HaYCHKME BIAKHOCTH BO3/yXa MPU XPAHEHUH MUIIEBBIX TPOayKTOB? ['11e u
JUTSI 4ero emé HeoOX0IMMO YUUTHIBATh 3HAUYEHNE BIAKHOCTH?

2) Kakue nocneacTBus MOKET UMETh HAJTUYUE B KYXHE MOBBIIIEHHOW BIIAYKHOCTH BO3-
nyxa?

1 .Kako#i nmap Ha3pIBaeTCs HACHIIEHHBIM? UTO Takoe TMHAMHUYECKOE PaBHOBECHUE; TOUKA
pochl?

2.IloueMy mokaszaHusi CMOYEHHOTO TEPMOMETPA MEHBIIIE, YEM CYXOro?

4.Cyxoi U BIaXHbIA TEPMOMETPHI ICUXPOMETPA MOKA3BIBAIOT OJJMHAKOBYIO TEMIIEPATYpy.
KakoBa oTHOCHTENBHAS BIA)KHOCThH BO3AyXa?

5. B kakoM ciydae TemmnepaTypa «BIaXKHOT'0» TepMOMeETpa OyJIeT paBHa TeMIlepaType
«cyxoro»?
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JlaGoparopHas pabota «3MepeHre TOBEPXHOCTHOTO HATSYKEHUS JKHIKOCTH

[{ems paboThI: YOSTUTHCS B CYIIECTBOBAHUH ITOBEPXHOCTHOTO HATSIKEHUS KUIKOCTH H
HCCJIEN0BATh 3aBUCUMOCTD IMIOBEPXHOCTHOTIO HATSKEHUS )KUAKOCTH OT HPUPOIbI TPAaHWYA-
IUX CPE/I.

O6opynoBaHue:

1) Tpu KpuCTAILIIU3ATOPA;

2) cocyl ¢ AUCTUUTMPOBAHHOM BOIOM;

3) MBUIBHBIN PACTBOP BOJIBI;

4) pacTBOp caxapa B BOJIE;

5) nBE YKCTHIC TTUTICTKY;

6) IBE TOHKHUE JIYYUHKU (CIIUYKU «O€3 TOJIOBOKY);

7) mpobupKa ¢ KpolkaMu IpoOKaMH.

[ToaroroBuTeNBHBIE BONPOCHI:

1. Kakumu cBoiicTBamMu 0071a71a€T MOBEPXHOCTHBIN CIOM JKHIKOCTH?

2. YTO Ha3bIBaETCA MOBEPXHOCTHBIM HATSKEHUEM KUIKOCTH?

3. Kakyro ¢hopmy NpUHUMAIOT KaIlJIK AKUJKOCTH B YCIOBUSIX HEBecoMocTu? [Touemy?

X0/ PABOTbI

1. Haneitte B 0JIMH U3 KPUCTAJLUIM3ATOPOB JUCTHILIMPOBaHHYIO Boy. Ha e€ moBepXHOCTH
HaCBIIIbTE KPOLIKM HATEPTOM MPOOKHU TakK, YTOOBI OHM POBHBIM CIIOEM MOKPBUIM MOBEPX-
HOCTh. C TIOMOIIBIO YUCTOW MUIETKU BBEAUTE HA CEPEAUHY MOBEPXHOCTH BOJbI HEOOIb-
IIYIO KaIlJII0 MBUIBHOTO pacTBopa. Kak mpu 3ToM BeayT ce0si YaCTUUKH MPOOKH?

2. HaneiliTe BO BTOpPOW KpUCTAIIM3ATOP JUCTWIIMPOBaHHYIO Body. Ha cepenuny eé€ mo-
BEPXHOCTH TOJIOKUTE HEOOJbIIYIO JIydnHy. C MOMOIIBIO MUIETKH BBEAUTE BOJIU3U JTy-
YUHKYU pacTBOp MblIa. Kak mpu aTom noBea€T ceds JiydnHka?

3. Hanelite B TpeTUI KpUCTAIIIN3ATOP AUCTUIIMPOBAHHYIO BoAy. Ha cepenuny e€ nmosepx-
HOCTH MOJIOKUTE HEOOJIBIIYIO Ty4nHY. C OMOIIBIO YUCTON MUNETKN BBEAUTE BOIU3H JTy-

YUHKU pacTBop caxapa. Kak mpu 3ToM noBea€T ceOs ayunHKa?
BbIBO/I:

KoHTpoabpHBIE BOTPOCHL:

1. Kak u3MeHHUTCS Cuita MOBEPXHOCTHOTO HATSKEHMSI BOJbI ITPH PACTBOPEHUH B HEW MbL1a?
I"'ne a0 ucnonws3yercs?

2. Kak u3MeHHTCs CHJIa OBEPXHOCTHOTO HATSKEHUS BOJbI IIPU PACTBOPEHUM B HEW ca-
xapa?

BAPHUAHT Neo2

[TpuGopsl 1 MaTepHaIbl: BECHI C TUPSIMU, CTaKaH, MTATUB, MPOOUPKA C TIECKOM, IIITAHTCH-
UPKYJb WU U3MEPUTENbHAS JMHEHWKA C MUJUIMMETPOBBIMU JACICHUSMU, JTUCT Oymard,
MIPOBOJIOYKA WJIM IPOBOJIOYHASI PAMKA HA HUTSX.

Xon paboThI.
1. 3akaTh BeCHI B JIAINKe JJAOOPATOPHOTO IITATUBA.
2. IlpuBs3aTh K OJHOM W3 YallleK BECOB HHUTH C IOJBCIICHHONW PaMKOW M YPaBHOBECHUTH
BECHI IIECKOM (TI€COK CHITIATh Ha JINCT OyMaru, IOJIOKCHHBIA Ha YaIlKYy).
3. J1o6uThCS TOPH30HTAIBLHOTO MTOJIOKECHHS PAMKH.
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4. Tlox yankoil yCTaHOBUTH CTaKaH C JUCTUIUIMPOBAHHOM BOJIOM TaK, YTOOBI MOBEPXHOCTh
BOJIbl HAXOAMJIACh OT PaMKH Ha PaccTOSHUM 1-2 cM.

5. OCTOPOXKHO OIYCTUTh PAMKY PYKOM TaK, YTOOBI OHA, KOCHYBIIIMCH BOJIbI, KIIPUITUILIIAY» K
HEM.

6. O4eHb OCTOPOKHO TOOABISTH TIECOK JI0 OTPHIBA PAMKH OT MOBEPXHOCTH BOJIBI.

7. OcymuTh paMKy U BHOBb YPaBHOBECHUTH BECHI, HO YK€ MPU MOMOIIH TUpb. OnpenenuThb
Maccy THpb: m=.....

8. 3MepuTh NTUHEHKON epuMeTp paMku: L=...cM=....M

9. Boruncnuth KOA(PQOUIMEHT MOBEPXHOCTH HATSKEHHSI BOJBI MO (QopMmylie: ¢ = ==

Y4ectb, uTo FiH=mg, rae m - Macca rupb, g - YCKOpeHHe CBOOOTHOTO MaCHHS.
10. 3ammcatpb BBIBOJ, yKa3aB (PU3WYECKUIl CMBICT W3MEPEHHOW BEIMYUHBI M OOBSC-
HUTb, NIOYEMY pE3yJIbTaT, MOJIYyYEHHBIN B pabOTe, OTINYAETCS OT TAOJIUYHON BEIMUYMHBI.

11.  OTBeTUTh HA KOHTPOJIHHBIE BOMPOCHI.

A) Tlouemy OBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT POJIA KUIKOCTH?

b) [Toyemy 1 kak MOBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT TEMIIEPaTyphI?

B) YUto nazbiBatoT kanusuisipom? [IpuBectr npumepsl

12.Ecnu BHECTH B I1aMsl Ta30BOM rOPEJIKA KOHEIl TOHKOW MEIHOM TPOBOJIOKH, TO OH, YEPE3
HEKOTOPOE BPEMsI, HAUHET IIaBUTHCA.

13.Kakyro dhopmy OyaeT NpuHUMATH PACIUIABICHHBIN KOHEI TPOBOJIOKU U MTOYEMY?

14 BeH3uHOBbIE KamWUISIPHbIE (PUIBTPHI MIPOMYCKAIOT OCH3UH, HO HE MPOIYCKAIOT BOJY.
Kakas u3 3Tux xkuakocrei 1omkHa cMauyuBath GuiabTpel? [louemy

JlaGopaTopHas padora «3yuenne gedpopManuu pacTsizKeHUS»

[lenb paboThl: HAYYUTHCSA, PKCIEPUMEHTAILHO, ONPEALIsATh MOAYJb YIPYTOCTH PE3UHBI
(momynb FOHra) metonom nedopmaiiiu pe3uHOBOTO IIHYPA.

Ob6opynosanue: [lITtaTus ¢ 3axxumom; Pe3uHoBsIil mHyp; [[Ba-Tpu rpy3a n3BeCTHOU
Maccel; MI3mMepurenbHas TUHENKa.

TeopeTnueckast cripaBka

3akon I'yka: npu Maneix nedopmarisx MEXaHUYECKOe HAIIPSKEHUE 6 TIPSIMO TPOTOPIIN-
OHAJIbHO OTHOCUTEIBLHOMY YJIJIMHEHUIO E. c=E-‘g], rneE — monynp ynpyroctu uim
Moysb FOHra.

Al -t
0
Mexanuueckoe HanpsbkeHue: ,-F  OTHOcuTeNnbHOE yAJIMHEHUE: & = 7 = 7
S 0 0

=l o

F
HO}ICT&BI/IB 9THU 3HAUYCHUA B 3aKOH FYKa, MBI HOJ’Iy‘II/IMZ g =F / 0
0 S-(t—1,)

X0 padoThI:

1. IloaroToBuTH TAOIMITY JJIs 3aITUCH U3MEPEHUN U BBIYHMCICHUM.

Ne | IInomane | Paccrosinue | Paccrosinue mo- | Jedopmupy- | Moayns ympy-
n/m | momepey- | MeXay OTMET- | cie aedopma- fo1as rocTu
HOIO Ce- kamu Lo (M) uuu (M) )
YEeHUs E (HAr)
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HIHypa Harpy3ka F

(v%) (H)

2. CoOpaTh KCEPUMEHTAIBHYIO YCTAHOBKY:

3. Hanectu kapanmamom METKM A U Ha pe3UHOBOM IIIHYpE, Ha paccTOsIHUH Lo

4. IlonBecuTts AepOopMalMOHHYIO HArPy3Ky K pe3MHOBOMY LIHYPY, 3aKPETIEHHOMY Ha IITa-
THUBE.

5. I3amepuTs paccrosiaue { Mexay mrpuxamMmu A u B pacTssHyTOM COCTOSIHUM U OTIPEJIETUTh

Harpysky F.
6. Berauciuts Mozty b OHra (Moayns ynpyroctu) o gpopmyine: . F-¢, F-l,

S'(f_fo) ﬂz(
4

(—1,)

7. 3anucaTh BCe pe3yJIbTaThl U3BMEPEHUIN U BBIYMCICHUN B TAOJIHILY.
8. IToBTOpUTH OMBIT ¢ Apyroi Harpy3koiu F, u Berunciuts Es.
E +E,
2
10. OnpenenuTh NOTPEIIHOCTL U3MEPEHUN U BeluucieHni: —adcomotHasd: AE =| E, —E |=

9. Onpenenuts cpegHee 3HaYeHUE MOYJIS YIPYTOCTH Ecp ' Eop=

AE
— OTHOCHUTEJIbHAY. 6 = ?

11. Caenats BbIBOJ O mpojenaHHO pabore. Kak MOIynb ypyrocTu XapakTepus3yeT CO-
IPOTUBJISIEMOCTh MaTepuana?

12. OTBETUTH Ha KOHTPOJBHBIE BOIIPOCHI.

12.1 Yro Takoe nedopmarms?

12.2 Kakyto nedopmaruio Ha3bIBatOT ypyTron?

12.3 Kakue cymiecTBYyOT BUbI yIIPYrux nedopmaruii?

12.4 Yrto Ha3pIBaIOT MEXaHUYCCKUM HamnpsikeHuem? (Omnpenenenue, popmyiia, €1.1U3M.)
13.Kak nposBISItOTCS HANPSKEHN s, BOSHUKAIOIIKE P CBapKe?

14.Kakumu criocobamu UCHPaBIISIIOT JeOpMUPOBAHHbBIC JIeTaau?

KourpoJubHas padora «MoviekyasipHas (pU3MKa U TEPMOAUHAMHKA)

I BapuanT

1. CKONBbKO MOJIEKYJ COAEPKUTCS B OJHOM MOJIE€ BoAopoaa?
A.6+10%

B. 12+ 10%

B. 6« 10%

[.12+10%

2. YemMy paBHa MOJIsIpHas Macca cepsbl?
A. 0,016 kr/mMonb
b. 0,032 kr/mo7b

B. 0,064 xr/mo1b
I'. 32 xr/Mo07ab

3. Kak u3mMeHuII0Cch 1aBIeHNe UAeaNbHOTO T'a3a, €l B JAaHHOM 00beMe CKOPOCTh KaX-
JI0W MOJIEKYJIbl Y/IBOMJIACH, @ KOHILIEHTPALIUS MOJIEKYJ OCTanach 6e3 N3MEeHEHUs?

A. yBennuuioch B 4 paza

b. yBennuwuiocs B 2 paza

B. He U3MEHMIOCH

79




I'. ymenbmioch B 4 paza

4. CpenHsisi KWHETUYECKast SHEPTHsI MOJIEKYJ OJJHOATOMHOI'O UEAIBHOTO ra3a Mpu
YMEHBIIICHUU a0COJIFOTHOM TeMIIepaTypsl B 2 pasa. ..

A. yBenuuuiace B 2 pasza

b. yBenuuunace B 4 paza

B. ymensmmiiacse B 2 pasa

I'. ymenbimiach B 4 pasa

5. Kakoe 3nauenue temneparypsl no mkaie Lleascus coorBercTByeT Temmneparype 200
K o aGcoiroTHoM 1mikaie?

A. 373 °C.

b. 73 °C.

B. -73 °C.

I'.-173 °C.

6. [Ipouiecc U3MEHEHUsT COCTOSIHUS T'a3a MPU MOCTOSIHHOM O0BbeMe-. ..
A. N3oTepMuyeckuil.

b. N30x0pHBI.

B. N300apHbIii.

I'. AnnaGaTHBbIi.

7. Kakue qBa mpouecca U3MEHEHUS COCTOSIHUAS ra3a v
npeJcTaBiIeHbl Ha rpadukax?

A. 1-u30X0pHBIH, 2- N300apHBIN.

b. 1-u306apHbIii, 2-U30XOPHBIH.

B. 1 u 2-u30x0pHBIil.

I'. 1- n30XOpHBIN, 2-U30TEPMUUYECKHUN.
. 1 u 2-u300apHbIN.

E. 1-uzorepmuueckui, 2-nu300apHbIN.

8. AGcomoTHas TeMneparypa U 00beM OJHOTO MOJISI UIEATbHOTO ra3a
YBEJIMUMIUCH B 3 pa3a. Kak M3MeHUI0Ch pH 3TOM JaBJICHHE ra3a’

A. yBEeIMUHUIIOCH B 3 pasza b. yBenuuuinocs B 9 pa3

B. ymenpmmiocs B 3 pasa I'. He U3MEHUI0Ch

9. BHyTpeHHsIs SHEprHsi OAHOATOMHOI'O UACAJILHOTO ra3a IpU MOBBILIEHUH €r0 a0COJII0T-
HOU TeMIiepaTypsl B 2 pasa...

A. yBenuuuBaeTcs B 4 paza

b. yBennuuBaercs B 2 paza

B. yMmeHnbmaercs B 2 paza

I'. ymensbiaercs B 4 paza

10. Kakas paboTa coBepiuaeTcsi ra3oM MpHU MEPEX0JIe €ro U3 Co-  p, 10°Ia

crosaus 1 B coctosnue 27 A

A. 8 xJIx Y
PH I .

b. 12 xJIx 1

B. 8 JIx 0

I'. 6 JIx

11. PaGouee Teno TEmIoBOW MaIIMHbI MOJIYYHIO KOJIMYECTBO TEIIOTHI, paBHOE 70 KJ[X.
[Tpu 3TOM XOJOIUIIBHUKY MTEPEAAHO KOJIMYECTBO TEIIOTHI, paBHOEe 52,5 k/[x. KII/ Takoii
MalIUHBI

A. 1,7%

b. 17,5 %

B. 25%
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I'. 100 %

12. YcTaHoBuUTE COOTBETCTBHE

12. YcraHOBUTE COOTBETCTBHE MEXAY OCOOCHHOCTSIMH MPUMEHEHHUSI IEPBOTO 3aKOHA TEP-
MOJIMHAMUKH K Pa3JIMYHbIM U30MPOLIECCaM M Ha3BAHUEM HM30IIpolLecca.

Oco0eHHOCTH TPUMEHEHHS TIEPBOTO Ha3zBanue npouecca
3aKOHA TEPMOAUHAMUKU 1. n3oTepmuyeckuin
A. Bce nepelaHHOE ra3y KOJIM4eCcTBO | 2. M300apHbIN
TEIUIOTHI UJIET HA COBEPIIEHUE pa- 3. U30XOPHBII
00ThI, @ BHYTPEHHSISI DHEPTHUs ra3a 4. anuabaTHBIN

ocraercsi 0€3 U3MEHEHMS.

b. Bce nepenaHHOE razy KOJam4ecTBO
TEIJIOTHI UAET Ha N3MEHEHUE BHYTPEH-
HEU DHEpIruu rasa.

B. n3MeHeHue BHYTpEHHEN JHEPTUN
ra3a IIPOUCXOAUT TOJIBKO 3a CYET CO-
BepLIEHUs padOThI, TaK KaK TEMI000-
MEH C OKPYKAIOIIUMU TE€JIAMH OTCYT-
CTBYET.

13. Pemure 32124y

13. 13 GamioHa co cKaThIM BOJIOPOJOM €MKOCThIO 1011 BCieACTBHE HEMCITPABHOCTH BEH-
Tus yrekaet ra3. [Ipu temneparype 7°C manomerp nokassiBai aasieHue 5-106 I1a. Ue-
pe3 HekoTopoe Bpems ipu Temiieparype 17 °C MaHOMETp MOKa3bIBAJI TAKOE JKE JTaBJICHUE.
Kakast macca raza yrekna?

1-7 GaiuioB 8-13 OauioB 14-15 6amioB 16-17 6amioB

2 3 4 5

I BapuaHT

1. CKOJIbKO MOJIEKYJI COAEPKUTCS B OJHOM MOJI€ KHUciIopoaa?
A. 6105

B.12+10%

B. 6+ 10%

[.12+10%

2. Monsipaas macca BemiectBa pasHa 0,018 kr/Mosb. 9TO MOXKET OBITb. ..
A. Bona

b. apron

B. 6pom

I'. TanTan

3. Kak u3smeHmiocs gaBieHue UaIealbHOTO Ta3a, €CJIM B TAaHHOM 00heMe CKOPOCTh Kax-
JIOM MOJIEKYJIbl YMEHBIIIIIIACH B 2 pa3a, a KOHIIEHTPAIHs MOJIEKYJI OCTajlach 0e3 u3MeHe-
HUs?

A. yBenuuuioch B 4 paza

b. yBenuuumnocs B 2 paza

B. He uzameHunocey

I'. ymenbmmioch B 4 pasa

4. AGcontoTHas TeMIiepaTypa raza yBeamumiach B 2 paza. CpeHsisi KHHETUYECKast SHep-
I'vsl IOCTYNATENbHOTO JIBHXKEHUSI MOJIEKY . ..

A. yBenuuuiach B 2 pasza

b. yBenuunnace B 4 pasa

B. yMenbmmiacs B 2 pasza
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I'. ymenbimiach B 4 pasa

5. Kakoe 3Ha4ueHne TeMmneparypsl Mo aOCOMIOTHON IIKale COOTBETCTBYET Temmeparype 27
°C nmo mxkane lHenscusa?

A. 327 K.

b. 300 K.

B. 273 K.

I'. 246 K.

6. [Ipotiecc u3MeHEHUsI COCTOSIHUS Ta3a MPU MOCTOSIHHOM JaBJICHUU-. . .
A. M3oTepMuyecKui.

b. N30x0pHBIN.

B. N306apHbIii.

I'. AquaOaTHBIii.

7. Kakue nBa mpouecca U3BMEHEHUSI COCTOSIHUSA v
rasa npeJjcTaBieHbl Ha rpadukax?

A. 1- n30x0pHbIH, 2-N300apHBIN.

b. 1-u300apHbIii, 2-U30XOPHBIM.

B. 1 u 2-1u30x0pHBIil.

I'. 1 u 2-uz06apHbIii. 1 2
. 1-130X0OpHBI, 2-U30TEPMUUECKUIA.

E. 1-uzorepmuueckuit, 2-nu300apHbIH.

8. AOcounoTHasI TeMIIepaTypa OJHOTO MOJISl UI€aJIbHOIO ra3a yBeJInYuIach B

2 pa3za, a 00beM yMeHbIIWICS B 2 pa3a. Kak u3mMeHm1ocks npu 3ToM AaBiieHue raza?
A. yBEeIMUuUIIOCH B 2 pasa

b. ymenpmmnocs B 4 pasa

B. yBenmumiiocs B 4 paza

['. He UI3BMEHWIIOCH

9. BHyTpeHHs S3HEprus OAHOATOMHOTO UACAIIBHOTO ra3a Mpu NOHMKEHUU €ro adCOoII0T-
HOM TEMIIepaTypsl B 2 pasa...

A. yBennuuBaetcs B 4 paza

b. yBennuuBaetcs B 2 paza

B. ymenbaercs B 2 pa3a

I'. ymensbiiaercs B 4 paza

10. Kakas paboTa coBepIaeTcsi Ta30M MpHU MEePEXoie ero u3 P 3
coctostHus 1 B cocTtosiHue 37?7 I 2—-——'

p ISR SO ¥ W S
b. 2 poVo o A
B. poVo o—————
I'. 4 poVo 2V, 4V, vV

11. Yemy paBeH k03P HUIIUEHT MOJIE3HOTO IEUCTBHS MApOBO TYpOUHBI, €CITH MOTYUYCH-
HOE €10 KoJimuecTBO TerutoThl paBHo 1000 Mk, a mosiesnas padora cocraBiseT 400
M]Tx?

A.4%

b. 25%

B. 40 %

I'. 60%
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12. YcTanoBuTe COOTBETCTBHE

12. YcTaHOBHUTE COOTBETCTBHE MCKIY OCOOCHHOCTSIMH IMPUMECHCHUS IIEPBOT'O 3aKOHA TCP-
MOJWMHAMHKKH K Pa3JIM9IHBIM U30IIPOICCCAM M HA3BAHHMEM M30IIPOonccCa.

OcobeHHOCTH IPUMEHEHUS TIEpBOTO 3a- | Ha3Banume mporecca

KOHa TEPMOJAMHAMUKU 1. n3oTepmuyeckuin
A. Bce mepelaHHOE ra3y KOJIMYECTBO 2. n300apHBIN
TEIUTIOTHI UIET HA U3MEHEHUE BHYTPEH- | 3. M30XOPHBIN

HEHW DHEPTUM rasa. 4. annabaTHBIN

b. u3MeHeHune BHyTpEHHEN SHEPTUHN
ra3a poOMCXOJIHUT TOJBKO 3a CUET COBEP-
HIeHus1 pabOThI, TaK KaK TEII00OMEH C
OKPY’KAIOIIMMH TE€JIAMH OTCYTCTBYET.
B. Bce nepenaHHoe ra3y KOJM4ecTBO
TEIJIOTHI UET Ha COBEPIIICHUE paboTHI,
a BHYTPEHHSISI JHEPIUs ra3a 0CTaeTcs
0e3 U3MEHEHMSI.

13. Pemiure 3a1auy

11. I'a3 nHaxoautcs B cocyae npu aasnenuu 2 Mlla u remneparype 27 °C. [locne Harpe-
BaHus Ha 50 °C B cocyjie ocTanack MojoBrUHA raza. OnpeaennTh yCTaHOBUBILIEECS JaBJe-
HUE.

1-7 6asuioB 8-13 GamtoB 14-15 GamoB 16-17 GamioB

2 3 4 S

Pa3znen 3. DaekTrpoguHamMuka

DJIeKTPUUYECKOE MMOoJIe

Bonpoch 111 00Cy:KIeHHs: DIEKTPUIECKIE 3apsiibl; AJIEMEHTAPHBIN IEKTPUIECKH 3a-
PST; DIIEKTpUYECKasi TOCTOSTHHAS; DICKTPUUYECKOE TI0JIe; HAMPSHKEHHOCTD DJIEKTPUIECKOTO
1oJIsi; paboTa CUJI BIEKTPOCTATUUECKOTO MOJIS; MOTEHIINAIT; Pa3HOCTh MOTEHIINAIOB; YKBHU-
MOTEHIIMAJIbHBIE TIOBEPXHOCTH; IEKTPOEMKOCTh; KOHACHCATOPHI; COSAMHEHNE KOHIEHCa-
TOpPOB B OaTapero.

du3nyeckue sIBJEHUS: TPOBOAHUKH B 3JICKTPUUECKOM TOJIE€; AUIIEKTPUKH B dJIEKTpHUUe-
CKOM I10J1€; TOJISIpU3aLUs JUIIEKTPUKOB.

3aKOHOMEPHOCTH: 3aKOH COXpaHEeHHUs 3apsa; 3akoH KyoHa; onpezenenue HarpspkEHHO-
CTH; HAPSDKEHHOCTH TOJISL TOYEYHOTO 3apsija; MPUHIUI CYTepHo3UINH ToJiel; Gpopmya
paboThI CUIT AIEKTPOCTATUUECKOTO TOJIs; ONpeiesieHUe MOTEHINAlIa; ONpeesieHUue Harpsi-
KEHHMSI; CBA3b MEXKAY HANPSKEHHOCTHIO M Pa3HOCTHIO OTEHIIMAIOB 3JIEKTPUUECKOr0 MOJIs;
ornpezeneHne EMKOCTH KOHAEHcaTopa; (hopMynna EMKOCTH IUIOCKOTO KOHJEHCaTopa; 3a-
KOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOI0 COCTUHEHUSI KOHICHCATOPOB; SHEPTUS AJIEK-
TPUYECKOT0 TOJIS 3apsSKEHHOT0 KOHASHCATOPA.

IIpakTnyeckoe NpuMeHeHHE KOHACHCATOPOB.

@u3uyeckue onbIThI: onbIT KynoHa

KauectBennsie 3a1auu:
1 (BIIP). IIpouunTaiiTe TEKCT U BCTAaBbTE HA MECTO MPOMYCKOB CII0BA (CIIOBOCOYETAHUS ) U3
NPUBEIEHHOTO CIIUCKA.
JIyist icciiemoBaHus AJICKTPU3AIMH TEJT BO3bMEM MEJIKO Hape3aHHYI0 Oymary, CTEKIISTHHYIO
MaJO4Ky U KycOK meénka. Ecau HaTepeTh CTEKIISIHHYIO MAIOYKY O MIEK, a 3aTEM MOJHECTH
eé K MEJIKO Hape3aHHbIM OyMakKam, TO Ha0JII0JaeTCsl
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. OTO B3aMMOJENCTBUE
OOBSCHSIETCS DJIEKTpHU3AIUEH KYCOUKOB OyMaru mocpeiCTBOM . O0B-
SACHSICTCS  DJIEKTPU3ALUs  IepepaclpeaeIcHUEM
MEK]ly TEJIaMU WY BHYTPH Tena.
2 (BIIP). IIpounTaiiTe TEKCT M BCTaBbTE Ha MECTO MPOITYCKOB CJIOBA (CJIOBOCOYETAHMS) U3
MPUBEIEHHOTO CIIUCKA.
JIns u3ydeHus SIEKTPUYECKUX CBOMCTB CTEPKHS MPOBEAEM CIECAYIOMNMN ONBIT. Bo3pMEM
nBa snnektpoMerpa. ONMH U3 HUX 3aps/iuM, a APYyTroi, HA000POT, pa3psiAuM (CM. pHC.).

l 2

HaIIGB IIPOPC3MHCHHYIO IICPYATKY, BO3bMEM CTCPKCHb U COCIHMHHM C IIOMOIIBIO HCTO
mapbsl 3JCKTPOMCTPOB. Pe3una sBnsercs AUBJICKTPUKOM H BBIIIOJIHACT POJIb HU30JIATOPA
MCIKOY CTCPKHCM H KOXKEH YCJIOBCKA, HBHHIOmeﬁCH .
Ecin MaTcpual CTPCKHA OTHOCUTCA K , TO IIOCJIC COCAUHC-
HHA CTCPIKHCM IIAPOB 3JICKTPOMCTPOB COBCPIICHHO HUYCTO HC IIPOUCXOOUT. To ecTb BTO-
pOIT QJICKTPOMCTP OCTaéTCs HC3apsAKCHHBIM. 910 00BICHICTCS TCM, qTo

1 2
CHOucoK CJI0B M CJIOBOCOYETAHUMN
1) npoBOAHMK
2) AUBIEKTPUK
3) maTepuan
4) BewecTBoO
5) OpOBOJTHUKYU MTPOBOMAST JICKTPUUECKUI 3aps]l
6) IUAJIEKTPUKA HE POBOJST ANEKTPUUECKUI 3apsia
7) CTEPIKEHB IIEKTPU3YETCSI PU CONMPUKOCHOBEHUU
3. Bo CKONIbKO pa3 yBEIWYUTCS CHUJIA MPUTSHKEHUST MEXKY JBYMS TOUYEUHBIMH 3apsiaMu,
€CJIM MOJIYJIb TIEPBOTO 3apsi/ia YBEJIUYUTD B 2 pa3a, a paCCTOAHUE MEXKAY HUMH YMEHBIIUTh
B 3 pa3a? BenuuuHa BTOpPOTO 3apsiia OCTAETCSI HEU3MEHHOM.
4. Touka B nexutr B cepemune otpe3ka AC. HenoaBukHble TOYEUHBIE 3apsiibl
+ g 1 —2q pacnojoxxeHbl B Toukax A 1 C COOTBETCTBEHHO (CM. PUCYHOK).

g —2g
| = 2 ]
A B C

[TocTpoiiTe BEKTOp HANPSXKEHHOCTH MOJISI B TOUKE B.

5. (BIIP). ITpouunTaiiTe TEKCT U BCTaBHTE HA MECTO MPOITYCKOB CJIOBA (CIIOBOCOYETAHUS) U3
NPUBEIEHHOTO CIIUCKA.

[Ipu nemoHCcTpaMy CBOMCTB BO3IYIIHOTO KOHIEHCATOpa (CM. PHC.) OJTHA U3 €r0 0OKIaI0K
ObLIa COEMHEHA CO CTEPKHEM U 3apsDKEHa, a
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Ipyrasi, IPUKPEIIEHHAs K PyUKe U COeTMHEHHAS C 3a3€MJIEHHBIM KOPITYCOM, TaK)Ke OKa3a-
Jach 3apsHKEHHOM BCIIEJCTBHUE SIBICHUS :
[Ipu BBeeHUM B MPOCTPAHCTBO MEXY IUIACTUHAMU JIMCTA IIEKCUTIaca CTPEIKa OMyCTH-
Jach, TMOTOMY  4YTO  EMKOCTh ~ CHCTEMBl  JBYX  IUIACTUH,  Pa3/IeJIEHHBIX
, YBEIIMUUJIIACH.

Crucok cioB (cioBocoyeTa-

HUM)
1) ranpBaHOMeETpa .

2) BIEKTpOMETPa TN | |
3) OMEKTPOMArHUTHOM HHIYK- ool ki~
TUH l,/""' I'f' ﬁ, \.,'

4) 57IeKTPOCTATHUECKOW  HH- ”J] ]/ Nt £
OYKIUAN } | } '.—é
5) IpOBOIHUKOM " A e e

6) TUDJICKTPUKOM

6. (BIIP). ITomomy MeTayuiMueckoMy Telly Ha M30JUPYIONIEH MOACTaBKe (CM. PHUC.) CO00-
IIEH MOJIOKUTEIBHBIN 3apsa. KakoBo cooTHOIEHNE MKy MTOTEHIIMAIaMu Touek A u B?

B

Pacuérnble 3anauu:

1. JIByM OIMHAKOBBIM IIAPUKAM COOOIIMIM OJUHAKOBEIE 3apsbl Mo q = 2,0 * 108 K n
MOMECTHUJIIM UX Ha paccTosinue r = 8 cMm. Onpenenure cuity KyioHa, JeldCTBYIONIYIO Ha TIEp-
BBIU IIAPUK.

2. DIEeKTPOH BJIETAET B 3JIEKTpUUYECKOE NoJie HanpsukEHHOCThIO 500 kB/M. YUemy paBHa Ky-
JIOHOBCKas CUJIa, IEMCTBYIOMIAs Ha DIEKTPOH?

3. Toueunslii 3apsi CO3/1AET B TOUKE, YAAIEHHONW OT HETO Ha PACCTOSHUE S5 CM DJIEKTpHUUE-
ckoe nose Hanpsbk€HHOCThIo 90 B/M. Uemy paBeH Moaysb 3Toro 3apsiaa?

4. Annda-yactuia 3apsaaom 3,210° Kn B3aHUMOJEUCTBYET C JIEKTPOHOM, HaXOASAIIEMCS
oT Heé B Touke Ha paccTosaun 1,6:1070 M. Halinure HANPsHKEHHOCTD DIEKTPHIECKOTO
TOJISI, CO3/IaBa€MOT0 alb(}a-dyacTUIled 1 IEKTPOHOM B TOUKE, SBIISIOIICICS CEpEeTMHOMN
OTpe3Ka, KOTOPBIN COEANHSET 3TU 3apsiibl.

5. Uemy paBHa pabota A, coBepiiaeMasi OJHOPOJIHBIM AJICKTPUUECCKUM TIOJIEM TIPH TIepe-
Hoce 3apsga q =3 ¢ 10 Kit Bons cunoBbIX uHuMit o Ha paccrosuaue 1 = 0,9 m? Hanps-
*KEHHOCTH 1oJisi paBHa 200 B/Mm.

6. Onpenennure HaPsSKEHUE MEXIY ABYMS TOYKAMU 3JIEKTPUYECKOTO MOJIs, €CIIU MPH T1e-
pemMerennu B HEM 3apsaaa S0 HKn monem Obuta coepiiena padora 20 Mk /[x.

7. TInockuii KOHIEHCATOP MOJKIIOUEH K HCTOYHUKY HanpsikenueM 100 B. EMkocTh koH-
neHcaropa coctasiser 0,25 Mx®. Onpenenure 3aps KOHIEHCATOpa.

8. [1mockuii BO3yIIHBIM KOHAECHCATOP COCTOUT M3 00KIIaI0K miomaaso 0,02 M2, 00-
KJIaJKHU HaxoaaTcs Ha paccrostHuu 0,9 cm apyr ot apyra. Onpenenure EMKOCTb 3TOrO
KOH/JIEHCATOopa.
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9. JIa konaencaropa emkocTsiMU C u 4C coenuusatoT. Onpenenure EMKOCTb MOJTy4YUB-
mieiicst 6aTaper KOHJIEHCATOPOB B CIyUasx:

1) mocnenoBaTeIbHOTO COCTMHEHUS;

2) mapajuieaIbHOTO COEITMHEHHS.

10. Konnencatopy, éMkocTh KoToporo pasHa 0,5 Mk®D, coobumnu 3apsan 5 MmxKi. Onpe-
JEIUTE SHEPTUIO AIEKTPUUYECKOTO MOJISI KOHAEHCATOpA.

3a7a4u Ha METOAbl HAYYHOTO MO3HAHMUS:

1 (BIIP). 1151 mpoBeAeHUS ONbITa YUYUTEIb B35J1 CTEKJISTHHYO TAJI0UKy, TUCT Oymaru u Oy-
MaKHBIN CYJITaH, 3aKPEIJIEHHBIN Ha JKEJIe3HOM CTepKHE. TpeHrneM o JIMCT OyMaru oH 3apsi-
JIUJI CTEKJITHHYIO TIAJIOUKY, a 3aTeM JIOTPOHYJICS €10 10 OyMa)kHOTro cynTaHa. Jlanee oH 00-
paTiiI BHUMAaHUE HA TIOBEICHUE TTOJIOCOK CYJITaHA ITPU MOJAHECEHUH OJTHOMMEHHO 3apsiKEH-
HOM ITaJIOYKH.

Kaxkoii BEIBOI MOKHO OBLIO CcIeaTh U3 JaHHOI'O OIbITa?

2 (BITP). Ha pucyHke npe/cTaBiieHa yCTaHOBKA MO0 U3yUYE€HUIO CBOMCTB TJIOCKOTO KOHJICH-
caropa. [lmacTuHbl KOHAEHCATOpA PUCOEAUHSIOT K JJIEKTPOMETPY, KOPITyC KOTOPOTO 3a-
3eMJIEH. HasnexkTpu3oBaHHON MaJIOYKOW KacaroTCs IUIACTUHBI KOHAeHcaTopa. [Ipu sTtom
KOHJIEHCATOp MPUOOPETET HEKOTOPBIN 3apsij, a DIEKTPOMETP OyJET MOKa3bIBaTh Pa3HOCTh

INOTCHOHWAJIOB MCXKAY IIIaCTHHAMHK KOHACHCATOpaA. B cootBeTcTBUM C OIIPpCACIICHUCM
._ 9
.. C=—,
QJICKTPOCMKOCTH U rtae q— 3apsg KOHJIACHcaTopa, U— Pa3sHOCTb ITOTCHIIMAJIOB
MCXKIY IIaCTUHAMH KOHACHCATOPA.

&_ (T
GRIS:
h

PPN
— =

Bam HeoOxoaumo uccnenoBaTh, 3aBUCUT JIU DJIEKTPOEMKOCTh TIJIOCKOTO KOHJIEHCATOpa OT
TJIOIIA/IN €TO TIJIACTHH.

Nwmeetcs cneayroniee 000py10BaHUE:

— BJIEKTPOMETD;

— IUIACTHUHBI Ha MOJICTaBKaX, 00pa3yroiye MIOCKUuH KOHASHCATOP;

— HOOHUTOBAS MAJIOYKA U IIEPCTh JIJIs1 COOOIIEHUS KOHACHCATOPY JIEKTPUUECKOTO 3apsijia;
— IUJIACTUHBI U3 CTEKJIA U MOJUCTUPOIIA;

— COEIMHUTEIbHBIE TPOBOIA.

B otsere:

1. Onuiurre 3KCNepUMEHTAIBHYIO YCTAaHOBKY.

2. OnuiuTte NopsAI0K ISUCTBUN MTPU POBEACHUN UCCIIEIOBAHMUSL.
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Tect Mo Teme «IJTEKTPOCTATHKAY»

biok. A

WNHcTpykuus 1o BeIMOIHEHUO 3a1aHuid Nel- Ne3.

CooTHecuTe HanMCaHHOE B cToNONax 1 1 2. 3anuimTe B COOTBETCTBYIOIINE CTPOKH OJIaHKA
OTBETOB MOCJIEI0BATENILHOCTh OYKB U3 CTONIOIA 2, 0003HAYAIOIINX [TPABUIIbHBIC OTBETHI HA
BOITPOCHI U3 cTosona 1.

Hampumep
Ne 3ananus Bapuant oTBeTa
1 a 0,B
1. 1151 Kaxxaoro pu3nyecKoro sBJICHUS U3 CTONO0NA 1 yKaXuTe ero Ha3BaHue U3 CToo1a 2.
1) Teno, motepsiBIIEE ANEKTPOH, MPUOOPETAET ... A) snekTpuszanus
2) Coznanue 2JIeKTPUIECKOro 3apsija Ha Teje, 3T0... b) mpuUTAruBaroTcs
3) YacTuiipl, UMEIOIIKE 3apsij] OJTHOTO 3HAKA ... B) orrankuBaroTcs

I') oTpuLiaTenbHbIN 3apsi

J1) MOJ0KUTEIBHBIN 3apsi
2. J1ns kaxaoi pU3nYecKor BEJIMYMHBI U3 CTOJIONA | yKaKuTe eMHULY €€ U3MEPEHUs U3
cronbua 2.

1) DnexkTpuueckuii 3apsia A)B
2) Hanpsk€HHOCTH b) Kn
3) [HoTenmman B) ®
D A
3. st kaxaon pu3udeckoil BeIMuuHbl U3 ctosiona 1 ykaxkure e€ hopmyiy u3 cronoma 2.
2
1) PaboTa mosst mo nepeMeiieHuro 3apsia A)W = cu
2) Hanpsk€HHOCTH 3JIEKTPUUYECKOTO OIS b)Agp = 2
3) DHeprus ANEKTPUISCKOTO TOJIS B) E= %
RANCH
)F k=
) A=—AW
bnok b

Nuctpykius o BeimonHeHuto 3aganuid Ne4-NelO.

Bri6epute OyKkBY, COOTBETCTBYIOILYIO MPABUJIBHOMY BapHaHTy OTBETA, M 3aMULINTE €€ B
OJIaHK OTBETOB.

4. IIBe cepsl paBHoTO paauyca umerot 3apsaabl +10 Kimu — 2 Ko coorBerctBenHo. Kakumu
CTaHyT 3apsi/ibl Ha cepax Mocyie UX COeTUHEHUS POBOJIHUKOM?

A. 2 K.

b.4 Ku.

B.8 Kn

5. Kak u3MeHuTCs cuiia KyJIOHOBCKOTO B3aUMOJECHCTBUS IBYX TOUEUHBIX 3aps/I0B IIPH yBe-
JUYEHUH OJJHOTO U3 HUX B JBa pa3a?

A. YBenuuurcs B 2 pasa.

b. YMmenbmures B 2 pasa.

B. YBenmnuutcs B 4 paza
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6. Kak u3meHuTcs cuila KyJOHOBCKOTO B3aMMOJEWCTBUSA MPU YMEHBLUIEHUH PACCTOSHUS
MEXK]y 3apsaamu B 3 paza?

A. YmenbmuTcd B 3 pasa.

b. YMenbpmures B 9 pas.

B. YBenmuuurca B 9 pas.

7. Hanpsiak€HHOCTH 3JIEKTPOCTATUYECKOTO MOJIS ONPEIENIEHA C MOMOIIBIO 3apsaaa q. Kak ms-
MEHUTCSI MOJTYJIb HAPSKEHHOCTH, €CJIM 3aps/l (| yBEIUYUTH B 3 pa3a?

A. YBenuuurcs B 3 pasa.

b. Ymenbmnres B 3 pa3sa.

B. He usmenurcs.

8. MOryT 11 TMHUYN HANPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS IEPECEKATHCS ?

A. Jla.

b. Her.

B. B 3aBucumocTH OT 3HaKa 3apsaa, KOTOPbIA CO3AAET IIEKTPOCTATUUECKOE TTOJIE.

9. Kak u3MeHHUTCs 2NEKTPOEMKOCTD TJIOCKOTO KOHJIEHCATOpa MpH YBEJIUUECHUM 3apsia Ha
IJIaCTUHAX KOHJEHcaTtopa B 2 pasza’?

A. He uzmenurcs.

b. YMensmurcs B 2 pasa.

B. YBemnuurcsa B 2 pasa.

10. Ha konaeHcarope yBenuuuiau 3apsa B 3 pa3a. Bo CKoJIbKO pa3 U3MEHWIACh SHEPTHUS
KOHJIeHcaTopa?

A. YBennuniiach B 3 pasa

b. YBenmuuunace B 9 pa3

B. Ymenbmunace B 3 paza

biok C

Nuctpykius o BeimonHeHuto 3aganuid Nel 1-Nel5.

B cooTBeTCTBYyIO1IYIO CTPOKY OJIaHKA OTBETOB 3aMUIITUTE KPATKUH OTBET HA BOIIPOC, OKOH-
YaHWe MPEJJI0KEHUS WU TTPOMYILEHHbBIC CIIOBA.

11. B 3amkHyTO# cucTeme anredpanyeckas CyMMa 3apsI0B BCEX YACTULL OCTAETCHL. . .

12. DnexTpuyeckoe nojie, CO3AaHHOE HEMOABUKHBIMHU 3apsaMu, Ha3bIBACTCA. ..

13. DnexkTpuyeckuii 3apsij, pa3Mepbl KOTOPOr0 HAMHOTO MEHBIIE PACCTOSIHUSA, HA KOTOPOM
OH paccMaTpUBAETCs, HA3bIBACTCS. ..

14. PaboTa mosst mo nepeMenieHuto 3aps/ia BIoJIb 3aMKHYTOTO KOHTYpa paBHa. ..

15. CkansipHasi BeTU4YMHA, SHEPreTUYECKasi XapaKTEPUCTUKA FIEKTPUUYECKOTO MOl — 3TO. . .
Kpurepun ouenku:

BBITIOJTHEHBI BEPHO BCE 3aIaHUS — «5»;

BEpHbIE OTBETHI AaHbl Ha 16-20 BonpocoB — «4»;

BEpPHBIE OTBETHI AaHbl Ha 12-15 BonpocoB — «3»;

MeHee 12 mpaBUIbHBIX OTBETOB — «2»
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3aKOHBI MOCTOAHHOI'0 TOKA

Bonpocel a5 00cy:kIeHus: cujia TOKa U IIIOTHOCTh TOKA; 3JIEKTPUUECKOE COMPOTHUBIIE-
HUE; SJICKTPOIBIDKYIIAs CUJIa KICTOYHHMKA TOKA; COCIMHEHNE MPOBOAHUKOB; JIEKTPUUECKHE
LeNY; MapajuiesIbHOE U MTOCIIeI0BATEIbHOE COCIMHEHNE TPOBOJHUKOB; COSMHEHUE UCTOY-
HUKOB 3JICKTPUUYECKON dHEPrUM B O6arapero; padoTa U MOIIHOCTh MOCTOSTHHOTO TOKA; TEl-
JIOBOE JIEWCTBHE TOKA; TEeMIEPATYPHBIA KOI(PPUIMEHT COMPOTUBICHUS; CBEPXIPOBOIM-
MOCTb.

3akoHomepHocTH: 3aKkoH OMa ISl ydacTKa 1enu; 3akoH Oma JJisi MOJIHOM LIeTH; 3aKOH
Jixoyns—IJlenna; ycinoBus, HEOOXOAUMBIE JIsl BO3HUKHOBEHUS U MOJJIEPKAHUS JIEKTPHU-
YEeCKOT0 TOKA; 3aBUCUMOCTb JJIEKTPUIECKOT'O COMPOTUBIICHHSI OT MaTepHuaia, JUIMHBI U 10~
Ia/Id MTOTIEPEYHOT0 CEYCHHsSI POBOIHUKA; 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS
IPOBOJHMKOB OT TeMIlepaTypsl; 3akoHbl Kupxroda ass y3i1a v KOHTypa

DJIeKTPUYECKNH TOK B PA3JIMYHBIX Cpeaax

Bomnpocs! 1i1s 00CyKaAeHUA  IIEKTPOXUMUYECKAN YKBUBAJICHT; BUbI TA30BbIX Pa3PsA0B;
J1a3Ma; AIEKTPUYECKHUI TOK B MOJYNPOBOJIHHUKAX; COOCTBEHHAS! U TPUMECHAS IIPOBOJAUMO-
CTH; P-N MEPEXO.

Pu3uyecKue ABJIEHHUA: YICKTPUIECKUN TOK B METAJUIAX, B JJIEKTPOJIUTAX, I'a3ax, B BaKy-
yMe: CBEPXIIPOBOAUMOCTD; 3JIEKTPOJIN3; TEPMOIIIEKTPOHHAS IMUCCHSL.

3aKoHOMepHOCTH: 3aKOH ekTpoau3a Papanes.

IIpakTHyeckoe NpUuMeHeHue I0JIyIIPOBOJIHUKOB, JyTOBOIO paspsja.

IpuHUMIIBI JeHCTBUSA NPUOOPOB U YCTPOMCTB: MOIYIIPOBOJHUKOBOTO AU0/1A; MOJIYIIPO-
BOJIHUKOBBIX NMPUOOPOB; BaKyyMHOTO AMOAA; Ta30pa3psiiHOil TpyOKH; CBApOYHOIO ammna-
para

KauyecTBeHHbIe 3a1aum:

1. OOBsacHUTE, TOYEMY MPU IyTOBOM pa3psije MpU YBEIWYEHUU CHJIbI TOKA HANPSKEHUE

YMEHBIIIAeTCS.

2 (BIIP). B6s131 3a0CTpEHHBIX YaCTE TPOBOJHUKOB, MOJKIIOUYEHHBIX K BBICOKOBOJIBTHBIM

MCTOYHUKAM TOKA WJIM HAXOISAIIUXCS BO BIAKHOM aTMOC(EpHOM BO3AyXe BO BpeMsi IPO3bI,

MOXKHO HaOJII01aTh cllaboe cBeUeHHEe U HeOObIIoH 1mryM. Takoe cCBeUeHHe MHOT/IA ITOSIBIIS-

€TCsl Ha KOHIaX KOpaOeJbHbIX MauT (TaK Ha3bIBa€MbIe OTHHM CBSATOro JibMma). braromaps

KakoMy (pu3ndecKoMy SIBJICHUIO BOSHHKAET TAKOE CBEUCHUE?

3 (BIIP). ITpounTaiiTe TEKCT U BCTaBHTE HA MECTA MPOIYCKOB CJIOBA (CIIOBOCOYETAHUS) U3

NPUBEIEHHOTO CIIUCKA.

B XVIII B. benykamun OpaHKIvMH yCTAHOBUII AJIEKTPUYECKYIO ITPUPOLY MOJIHUU, A TAKXKE

co3/1aj ¥ pa3padoTaj MPUHIIUIBI JIEMEHTAPHOU TPO303alUThI (CM. puc.). OH IPEAII0KUIT

yCTaHaBJIMBATh , KOTOPBIA COEAUHSIIM C 3€MJIEH, pa3Mellas Ha Bbl-

COKMX  Toukax 31aHuil. Ilpy 2TOM  OCHOBHYIO  pOJIb  UTpaJId  SIBJICHHE
METATMYECKUX YacTe KOHCTPYKUUH H

AIEKTPUYECKOTO MOJIsl BOJIM3U OCTPUSI.

Cnucok cioB (CI0BOCOYETAHUI )

1) rpomooTBOA

2) U30JATOP

3) ayIeKTpu3auu

4) 37IeKTPOMarHuTHOW MHIYKITUH p——
5) BBICOKAsI HAMPSHKEHHOCTh

89




6) KOpOTKasi JJyIMHA BOJIHBI

4 (BIIP). KakrmMu HOCUTENSIMU AIEKTPUUYECKOTO 3apsijia CO3a€Tcsl TOK B BOJHOM PacTBOpE
MOBAapEHHOU CONH?

Pacuérnble 3a1aumn:

1. IIpoBomsmias chepa paguycom R = 5 cMm momemneHa B 3ICKTPOIUTHYCCKYIO BaHHY,
HATOJHEHHYIO PACTBOPOM METHOTO Kynopoca. Hackoibpko yBenuuuTcst Macca chepsl, eciu
OTJIOKEHHE Meau JUTCA t = 30 MUH, a JIIEKTPUUYECKHUM 3apsAJl, OCTYITAIONIUN HAa KaXKbI1
KBaJpaTHBIM CaHTUMETp MoBepxHOCcTH ceprl 3a 1 ¢, q = 0,01 Kn? MonspnHas macca meau
M = 0,0635 xr/monb. [1nomans noBepxHocTH cepsl S = 47R2.

1. Kakumu yactuiiamu co3aaérest TOK B MeTaiiax? BeiOepuTe npaBuiibHOE YTBEPKICHUE.

A. TOIBKO 3IEKTPOHAMH.

b. DnexTpoHaMu U MOJOKUTENBHBIMU HOHAMU.

B. DnextpoHamMu v OTpULIaTEILHBIMA HOHAMM.

I'. Monamu 060MX 3HAKOB.

J1. DnekTpoHaMu U HOHAMU 000UX 3HAKOB.

2. [Touemy yBemMYMBAETCS COMPOTHBIICHWE METajula Mpu HarpeBaHuu? BreiOepure mpa-
BUWJIBHOE YTBEPKIICHUE.

A. N3meHseTcsa MexaTOMHOE pACCTOSHUE.

b. YBenuuuBaeTcss MHTEHCUBHOCTD KOJIEOATEILHOIO JIBHXKCHUS 3apsHKEHHBIX YaCTHII.

B. YBenuuuBaetcs 4uciao CBOOOIHBIX 3apsi/iOB.

I'. YBennuuBaeTcss CKOPOCTh JIBUKEHHUS JIIEKTPOHOB.

3. Kakoit u3 rpadukoB mpeacTaBisieT co00i BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY MeTaslia

npu R=const?

S R~ N
—_ > Uy —— U — U — U —_
A. b. B. I. .
4. Kakoit u3 rpadukoB npeacTaBiisieT coooi 3aBucuMocTsb p (T) 11 MeTaia, Mpexoasiiero

B CBEPXIIPOBOASILEE COCTOSTHUE?

p p/ p\ 17 ‘F
T [ T L T LT ]

_ 1

A. B. B. T. iy

5. IlonynpoBoaHUK 00JIaaET MPEUMYIIIECTBEHHO 3JIEKTPOHHON MPOBOAMMOCTHIO. Kakue
IPUMECH NPUCYTCTBYIOT?

A. JloHOpHBIE.

b. AkuenropHeie.

B. [Ipumecen HeT.

I'. Co3znana paBHasi KOHLIEHTpALUs JOHOPHBIX M aKLIENTOPHBIX MPUMECEN.

6. [ToueMy AOHOpHas MPUMECH BIIMSET TOJIBKO HA YHUCIIO JIEKTPOHOB IPOBOIUMOCTH?

A. Kaxnplii aToM puMecHu Aa€T JIEKTPOH.

b. Kaxx11p1ii aTOM NpUMECH TAET JIBIPKY.
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B. IIpu BBe1eHUU PUMECH YHUCIIO JIEKTPOHOB YBEIMUYMBAETCS, @ YUCIIO ABIPOK YMEHbBIIIA-

eTcs.

I'. Yuceno 351eKTpOHOB YMEHBIIAETCS, & YUCIO IBIPOK YBEINYUBACTCS.

7. Kaxoit aneMeHT Hy’>KHO HCIIOJIb30BaTh B KadecTBE mpumecu K Ge, yToObl oH 00aman
JIBIPOYHON IPOBOJUMOCTBIO?

A. JIroOoi meTan.

b. JIxo06oii HemeTamn.

B. DaemenTt ¢ 60nblIeH BaJICHTHOCTHIO.

I'. DneMeHT ¢ MEHbBIIIEH BaJCHTHOCTHIO.

JI. DieMeHT ¢ BaJICHTHOCTBIO, paBHOM BajieHTHOCTH (€.

8. ITouemy TOK B MOJyITPOBOTHUKOBOM JHOJIE B OOpAaTHOM HAIPaBJICHUH MCYE3a0IIe Ma?

A. IlpukoHTakTHas 00JaCTh 00EIHAETCSI OCHOBHBIMU HOCUTEISIMHU 3apsiia.

b. Hamnpanenue I1BUKEHUS 3JIEKTPOHOB IMIPOTHUBOMNOJIOKHO HAIPABJICHUIO TOKA.

B. IlpuxonTakTHas 061acTh 0OOraIaeTcss OCHOBHBIMU HOCUTEIISIMH 3apsiia.

I'. YMeHbmaeTcss 4ucio OCHOBHBIX HOCUTENEH 3apsia.

9. Kakoiil mpuOop UCIOIB3YIOT JJIs1 OCBEIICHUS ?

A. luon.

b. Tpansucrop.

B. Pesucrop.

I'. I'eneparop.

10. Kak o603HavyaeTcst Ha cxeMe MOy IPOBOIHUKOBBIN 10 1?

A.@ B @ g T. ‘@ I+

11. Kakoii u3 rpauxoB npeacrasiusier coooit BAX meranna?

A SV AP

A. B. B. T. 1.

12. Kakum 00pa3zom 0CBOOOKIAIOTCS IIEKTPOHBI U3 KaTOAA B AIEKTPOHHO-TYUYEBOM
TpyOKe?

A. B pe3ynbTaTe TEpMO3JIEKTPOHHON 3MUCCHUHU.

b. B pe3ynbraTe 00MOapAMPOBKY KaTO/Aa MOJOKUTEIHHBIMU HOHAMH.

B. Ilox nericTBUEM MOJISI MEXKIY AHOJIOM M KaTOJIOM.

I'. B pe3ynbTare 351eKTpoaun3a.

13. UTto U3 nepeynciaeHHoro Huxe He 0OHapYKUBAET 3aBUCUMOCTH CUJIbI TOKA OT TOJISIP-
HOCTH MPHUJIOKEHHOTO HAIIPSIKEHUS ?

A. IlonynpoBOJHUK P-THIA.

b. IlomynpoBogHuK N-THUIIA.

B. I1onynmpoBOAHUKOBBIA TPAH3UCTOP.

I'. ITomynmpOBOAHUKOBBIN THO.

14. CKoJbKO MOJIEKYJ BOJOPOAA BBIISIUTCS MpH nporyckanun yepe3 pactBop HCI toka
cuioi 100 MA B Teuenue 16 c?

A. 10%,

B. 5-10%%,
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B. 10%.

I.5-10%,

J. 1,6-10%,

15. BakyyM sIBIISIETCS JUANEKTPUKOM MIOTOMY, YTO. ..

A. ero remnepaTrypa O4€Hb HHA3KA.

b. B HEM OYTH HET YACTHUIl BENIECTBA.

B. Bce aTombl, HaxoAsIMECS B BAKYYME, JIEKTPUUYECKH HEUTPAIIbHBI.

I'. B HeM O4YE€Hb HU3KOE JaBJICHUE.

16. Kakoe MUHUMaJIbHOE TI0 2@0COJIFOTHOMY 3HAUYCHHIO KOJIMYECTBO AJICKTPUUECTBA MOKET
OBITh TIEPEHECEHO TOKOM Yepe3 IICKTPOIUT?

A. 1,6:10° K.

b. 3,2:10%° Kn.

B. JIro6o€ ckosb yrogaHo maioe.

I'. 3aBUCHUT OT BpEMEHHU MPOIYCKAHUS TOKA

17. Kakue neicTBUs TOKa HAOIIOAAIOTCS IPU IPOXOKACHUU €ro uepe3 BaKyyM?
A. TennoBoe, XMMHMYECKOE 1 MAarHUTHOE.

b. XuMudeckoe 1 MarHUuTHOE.

B. TenoBoe n MarHUTHOE.

I'. TenmoBo€ 1 XUMUYECKOE.

JI. TOJIbKO MarHuTHOE.

MaraurtHoe nmoJje

Bonpocs! 1151 006CyK/IeHUs1: MAarHUTHOE 110J1€ (OAHOPOAHOE, HEOJHOPOIHOE), BEKTOP MH-
OYKIUMW MarHUTHOTO MoJis, cuiia Amnepa, cuiia JIopeHia, MaruuTHas IpOHULAEMOCTh Be-
IIECTBA; COJIHEYHAsl aKTUBHOCTh, MATHUTHBIE OypH.

3akoHoMepHOCTH: 3aKOH Amriepa, ¢popmyna cuiibl JlopeHiia, mpaBuio OypaBuMka, mpa-
BHJIO JIEBOU PYKH.

IIpakTnyeckoe npuMeHeHue cuiibl Amrnepa, cuiibl JlopeHna.

IpuHuMIBI JeficTBUA NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: 3JIEKTPOJBUTATEIS IIOCTO-
SIHHOTO TOKA, YCKOPUTEJIS 3apsSKEHHBIX YACTHIL, JIEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Du3nvecKue ONbIThI: ONBIT JPCTEaa, ONBIT AMIepa

Ka4yecTBeHHbIe 3a1a4M:

1. BHyTpeHHs1s TOBEpXHOCTh MPUBOAHOIO PEMHS B pe3yJIbTaTe TPEHUS O IIKUB MpHoOpesa
MOJIOKUTENBHBIN 3apsl. CyliecTBYeT JM MarHUTHOE T0JIE BOKPYT BPALAIOLIErOCs PEMHS?
2. B 1ocKkoCTH, NEPNIEHINKYJIIPHON PUCYHKY, PACTIOJIOKEH MPSAMON JJIMHHBIA IPOBOIHHUK.
Cuna Toka o HeMy Teu€T oT HabmoaaTens. M3006pa3ute ogHy U3 JIMHUA UHAYKIUU Mar-
HUTHOTO IOJISI 3TOTO MTpoBoAHMKA. Kak HanpaBieHa sta nuHus?

3. B IJIOCKOCTH pUCYyHKa PacCIlONOKEH KPyrOBOM BUTOK C TOKOM, HAPABIEHHOM TaK, Kak
II0Ka3aHO Ha PUCYHKE.

O

Kyna HampaBieH BEKTOp MArHUTHOW WHAYKIIMU TOJISI BUTKA B €ro IeHTpe?
4. DNEKTPUIECKYFO IeTTh, COCTOSIIY IO U3 MPSMBIX TPOBOJHUKOB, TOMECTHIIA B OJTHOPOTHOE
MarHuTHOE MoJje (CM. pPUCYHOK).
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Kyna nanpasnena cuiia Ammnepa, JeHCTBYIOIIAsi CO CTOPOHBI MATHUTHOTO MOJISl HA IPOBO/I-
HUK 1-27
5. (BIIP) Meanslii MpOBOJHUK MOJBECHIN HA YIIPYTUX MPYKUHKAX ¥ MOMECTHUIN MEXTY
MOJIFOCAaMH MarHuTa (CM. pUCYHOK).
‘ Kak u3menutcst (yBEIMUYUTCS, YMEHBIIUTCS, HE U3MEHUTCS) MOAYJIb
g CUJIbl AMIIEpa U pacTsHKEHUE MIPYKUHOK TPU U3MEHEHUU HAIIPABIICHUS
| ANEKTPUYECKOr0 TOKA, MPOIyCKAeMOro uepe3 npoBoAHUK? Cuia Toka
yepe3 NPOBOJHUK OCTAETCS HEU3MEHHOM.
6. DIEKTPOH BIIETEI B 3a30P MEXK/Y IMOJIOCAMH MarHuTa U JBHXKETCS
TaK, KaK MokaszaHo Ha pucyHke.Kyna nampasiena cuna Jlopenua, neu-
| CTBYIOIIAs HA AJIEKTPOH?
7 7. MOXHO JM TPAHCIIOPTHPOBATh PACKAICHHbIC CTAIbHBIC GOJIBAHKM B LIEXE Me-
TAJLTYyPIrUYECKOr0 3aBOJIa C MOMOIIBIO JIEKTPOMArHUTHOTO KpaHa?
MOTEPSIIOT CBOM (heppOMArHUTHHIE CBOWCTBA U TMPUMEHSTH AJIEKTPOMArHUTHI
HEJb3S1.
PacuérHble 3a1aumn:
1. ITpoBogHuk ¢ TokoMm 10 A 1 nmuHoM 10 cM BUCUT HEMOABUKHO B OJJHOPOJTHOM MarHuT-
HOM 1oJie. JINHUM MHIYyKIMY MAarHUTHOTO TOJIsl MEPIEeHINKYJISIPHBI MPOBOAHUKY. Macca
npoBoiHUKA 5 T. UeMy foiKeH ObITh paBEH MOAYJTb BEKTOpA MAarHUTHOW MHAYKIIMH, YTOOBI
HUTH, HA KOTOPBIX MMOJIBEIIEH MPOBOHUK, OKA3JINCh HEHATAHYTHIMU?
2. IIpoToH BiI€TaET B OJHOPOAHOE MAarHUTHOE 110J€ nHAyKuuen 10 MmTn u 1BUKeTCs B HEM
10 OKPYKHOCTH paanycom 3 mM. OnpeaennuTe CKOpocTh, C KOTOPOM MPOTOH BIIETEI B Mar-
HHUTHOE TIOJIE.

b

N

3agaum HAa MeTO/IbI HAYYHOI'O MIO3HAHMSA:

1. (BIIP) Ha pucyHke n3o0paxkeHa yCTaHOBKA JJIsi U3YYEHUS MOIBEMHOMN CUJIBI 3JIEKTPO-
MarHuTa. KaTyika snekTpoMaraura noJkiaroyaeTcs K MCTOYHUKY TOKa Yepe3 peocTar, Ipu
MIOMOIIIA KOTOPOr0 MOXKHO M3MEHATH CHIIy TOKA Y€pe3 JIEKTPOMArHUT. DJIEKTPOMArHUT
CHOCOOEH MPUTATUBATH METAJUTMUECKYIO TUIACTUHY C TPY30M.

Bam HeoO6XxoauMo MmokaszaTh, YTO MOAbEMHAS CHUJIA DJIEKTPOMArH1Ta 3aBUCUT OT CHJIbI TOKA,
IpOTEKAroUIEro o ero oomMotke. Mimeercs cnenyroiee 000py0BaHuE:
— Habop u3 10 rpy3oB no 100 r;
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— DJIEKTPOMAarHuT;

— peocrar;

— KIII0Y;

— WCTOYHHK TOKA;

— COEAMHUTENIbHBIE TPOBOJA.

B otete: 1. Onummre 3KCIEpUMEHTAIBHYIO YCTAaHOBKY. 2. OnuimmTe NopsaI0oK J1eHCTBHMA
IIPY HPOBEICHUHU UCCIIEI0BAHUS.

Tect o Teme «MarHuTHoe moJie»
1. MarauTHOE 10JI€ MOKHO OOHAPY>KUTH IO €ro JICUCTBUIO HA ...
A. MeJKue Kycouku Oymaru
b. mBMKyIIyrOCS 3apsIKEHHYIO YaCTHUILY
B. CTEKIISIHHYIO ITOJIOUKY.
2. Cuna, ¢ KOTOpOM MarHUTHOE I0JIE IEHCTBYET Ha JABMXKYLLYIOCS 3aPSYKEHHYIO YaCTHUILY
A. cuna Amnepa.
b. cuna TpeHns.
B. cuna Jlopenua.
3. Ha pucyHke n3o00paxeHsl 2 IpOBOAHUKA ¢ TOKOM. [I[poBOAHMKY ...

A. IpUTATUBAIOTCS >

b. orrankuBarorcs /

B. He B3anMOAEHCTBYIOT >

4. YkaxuTe HalpaBJICHUE BEKTOpA CUJIbI, IEUCTB! [IEr0 Ha 3apsSKCHHYIO YacTHILYy, ABU-
KYLIYIOCS B MArHUTHOM II0JIE. 7

A. BripaBo LS

b. Baus g

B. Baeso. mow oo

5. Bce BemiecTBa B TOM UM MIHOU Mepe 00J1aat0T MAarHUTHBIMU CBOMCTBaMU. Uem 3T0 00b-
SICHUTD?

A. JIro60¢€ BelecTBO CONEPKUT B OOJIbIIECH UM MELIE MEpe MATHUTUKH.

b. BHyTpH aTOMOB IUPKYJIUPYIOT JI€MEHTapHbIE JIEKTpUUECKHe TOKU. Benencreue aBu-
YKEHUS AIEKTPOHOB B 3aBUCHUMOCTH OT OPUEHTUPOBAHHOCTU 3TUX TOKOB BEIIECTBO B 00JIb-
IEN WM MEHBLIEH MEpE NPOSABISET MATHUTHBIE CBOMCTBA. B. Kaxaplii 2J1eKTpOH CO31aET
MAarHuTHOE noJie. B 3aBUCMMOCTH OT KOJIMYECTBA JIEKTPOHOB B BEIIECTBE 3aBUCUT CTEIEHD
HaMarHM4eHHOCTH BEILECTBA. 6

6. ITo rpaduky (puc.1) onpenennTe MarHUTHYIO TPOHUIIAEMOCTb Uy- 1
ryHa Opy UHAYKIUU 12

0,8

HaMarHuuuBaoiero nost Bp=1mTi. ==
A. p=6*103.
b. u=0,6.

B. u=6*102,

7. Tpu 0AMHAKOBBIE KaTYIIKH BKJIFOUEHBI TTOCJIEN0BATENBHO B AJIEKTPUUYECKYIO LIENb MOCTO-
SHHOT'O TOKa: KaTylllKa 1- 0e3 cepieuHrKa, B KaTyIlIKe 2- aJllOMUHUEBbIN CEP/ICUHUK, B Ka-
TyHIKe 3-)KEJE3HbIN CEPACYHUK. B Kakoil KaTylIke MarHUTHbIM MOTOK HAMMEHBIITUN?

Al

b. 2.

B. 3.

8. Cranb Harpenn no t=1000°C. [Ipu HarpeBanuu oHa moTepsia GeppOMAarHUTHBIE CBOM-
CTBa. JTU CBOMCTBA MOCJIE OCTHIBAHUSL. . .

1 2 B,MTn

94




A. BoccranoBsTcs.

b. He BoccTaHOBSITCS COBCEM.

B. BoccTaHoBSITCA JIUIIB B OYEHD MAJION YacTH.

9. ®eppOMarHeTUKH B AIEKTPUYECKYIO KATYIIKY ...
A. Brarusarorcs.

b. BelTankuBaroTcsi.

B. Hukakux cuil He BOZHUKAET.

10. DnexTpoH, BJIETEBIINA B 00J1aCTh OJTHOPOJJHOTO MATHUTHOTO TMOJIS MEPIEHIUKYISIPHO
JUHUSM MarHUTHOW UHIYKIIUH, OYyIIEeT. ..

A. JIBUratbcs 0 OKPYKHOCTH.

b. JIBuratbcs paBHOMEPHO U MIPSMOJIMHENHO.

B. JIpurathcs 1o napaborie.

I'. KonebaThcst BOJIb OAHOM MPSMOit

Kpurepun ouenku:

«5» - BBINIOJIHEHBI NTpaBUiIbHO 10 3a1aHuMi;

«4» - BBIIIOJIHEHBI TPABUIIBHO & - 9 3aaHU;

«3» - BBINIOJIHEHBI PABUIIBHO 6 - 7 3a7aHU;

«2» - BBIIOJHEHBI MPABUJIBHO 5 3aJJaHUM.

DJIeKTPOMATHUTHASI MHAYKIIMS

Bomnpocsl aJ1s1 00cy:KaeHMsi: MATHUTHBIN TTOTOK, JICKTPOMarHUTHAs MHIYKIUS (J1ajee —
OMMU), BUXpeBOE AIESKTPUUECKOE MOJIe, CAMOMHIYKIIMSA, HHIYKTUBHOCTD, JJIEKTpOMAr-
HUTHOE I10JIE

3aKOHOMEPHOCTH: ONpE/EICHUEe MAarHUTHOIO MOTOKa, mpaBwio Jlenna, 3akoH OMU,
OJIC nHAyKUHUK B ABMKYIIUXCS MPOBOJHUKAX, CBA3b MAarHUTHOTO MOTOKA U MHIYKTHB-
HOCTH KATYIIKHA C TOKOM, 3akOH DOMMU miisi caMOMHAYKIMU, SHEPTUs. MArHUTHOTO TOJIA
KaTyIIKU C TOKOM.

du3nvecKue ONbIThI: 110 HAOMOeHuI0 DOMU, caMouHyKIMK

KadecTBeHHbBIC 3a1aUN:
1. Ha pucyHnke mokasaHsbl JiBa crioco0a BpallleHHUs TUIOCKOW paMKHU B OJHOPOJIHOM Mar-
HUTHOM IIOJIE.

—_—
=

|

>

Byner nmu Bo3HMKATh MHAYKIIMOHHBIA TOK B paMKe Ha pucyHke 1? Byner nmu Bo3HHKaTh
VH]IYKIIMOHHBIM TOK B paMKe Ha pPUCYHKE 27
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1. IlocTOosSTHHBINE MarHuUT nepeMearoT OTHOCHUTCIBbHO 3aMKHYTOI'O IIPpOBOAAIICTO
KOJIbIIa TAaK, KaK ITOKa3aHO Ha PUCYHKC.

Ornpenenute HaNpaBlIeHUE UHIYKIIMOHHOTO TOKA B KOJIbIIE.

3. B 0IHOpOIHOM MarHUTHOM MOJIE€ ABUKETCSI MPOBOJIHUK TaK, YTO CKOPOCTh €T0 JIBUXKE-
HUSI IEPIICHIUKYJISIPHA CUJIOBBIM JIMHUSIM MarHUTHOTO 110J151. CKOPOCTh MPOBOJIHUKA YBE-
JUYUBAIOT B 9 pa3 1Mo CpaBHEHUIO ¢ MepBOHA4YaIbHON. Kak v BO CKOJIBKO pa3 U3MEHUTCS
MOJTyJIb HAIPSIKEHHU S, BO3HUKAIOIIETO Ha KOHIIAX MPOBOAHUKA?

4. DnexTpuueckas 1enb coOpaHa Mo cxeMe, IPEeACTaBICHHON Ha PUCYHKE.

@ ——

-~

ComnpoTuBiieHHE ydacTKa Lenu | paBHO CONPOTHUBIECHUIO ydacTKa nenu 2. CpaBHHTE
TOKH, KOTOPBIE TOKAXyYT aMIiepMeTpbl A1 U A cpa3y MOCIIE 3aMbIKAHUS KITFOYA.

PacuérHble 3a1a4u:

1. B o1HOPOIHOM MarHUTHOM IOJI€ PACTIOJIOKEHA MPOBOJIOYHAS paMKa B (popMe MpsMO-
YIOJIBHUKA €O CTOPOHaMH 4 ¢cM U 5 cM. Moayip BeKTOpa MHAYKIUA MarHUTHOTO ITOJIS
paBed 20 mTn. Pamka pacnosnokeHa Tak, YTO CUIJIOBBIE IMHUM MAarHUTHOTO IOJISl IEPIIEH-
TUKYJIPHBI €€ TIII0OCKOCTU. YeMy paBeH MarHUTHBIN OTOK Yepe3 pamMKy?

2. MarauTHbIN MOTOK uepe3 paMky MeHsercs ot 40 MB6 10 10 MB6 32 0,15 c. Uemy paBHa
OJIC uHAYyKIMM, BOZHUKAIOIIAs B paMKe?

3. ITpoBosiouHas pamka conporusieHueM 0,1 OM pacnosioxkeHa B OJHOPOJHOM MarHuT-
HOM M0JI€, MOJTyJIb BEKTOPa MATHUTHOW MHIYKIIUH KOTOPOTO YMEHBIIIAETCS CO CKOPOCTHEO
0,2 Tn/c. Ilmomans pamku paBHa 0,05 M2, JIMHAM MArHUTHOM WHAYKUIHAW NEPHEHINUKY-
JISIPHBI TI0OCKOCTH paMku. Onpenenute JIM uHIYKIIMKA, BO3HUKAIOIIEH B paMKe U CUITY
WHYKIIMOHHOTO TOKa.

4. Onpenenute ckopocTh camonéra Cyxon Cynepker-100, eciivi Ha KOHIIAX €ro KPhUILEB
nnunoun 27,8 M Bo3Hukaetr IJIC nnnykuuu 33 B. Camon€r eTuT ropu3oHTanbHo. Bep-
THUKaJbHasl COCTABJISIFONIAS MHAYKIIMA MarHUTHOTO 1moJist 3eMiu 5 mT.

5. Ilo ropu3oHTaIBLHBIM peibcaM, PacloOKEHHBIM B BEPTUKAILHOM MAarHUTHOM ITOJIE C
MoAyJieM BeKTopa MarHuTHOM HHIyKuuK 200 MK T 1, CKOJIB3UT NPOBOAHMK AIMHOM 0,2 M.
Koniisl penbcoB 3aMkHYTHI Ha pe3uctop conpotusieHueM 0,1 Om. CkopocTh ABUKEHHS
MIPOBOJTHMKA TIOCTOSTHHA U paBHA 5 M/C.

X X X X

Yemy paBHa cujia TOKa, MPOTEKAIOLIETO Yepe3 pe3ucTop?
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6. IIpu nponyckaHuy yepe3 KaTylIKy TOKa CUIOW 3 A MarHWTHBIN IIOTOK BHYTPH HEE CO-
ctaBui 15 MB06. Onpenenure MHIYKTUBHOCTD KaTYIIKH.

7. B xarymke uHaykTuBHOCThIO 0,5 MI'H 3a 2 ¢ cuna Toka ymeHbmaercsa ot 15 1o 5 A.
Yemy paBHa DJIC caMOMHIyKIIMH, BOSHUKAIOIIEH B KaTyIIKe?

8. I[Ipu mpoxoxKACHUHU TOKA Yepe3 KaTyIIKy HHAYKTUBHOCTBIO 200 MKI'H 3HEprus MarHuT-
HOTO OJIA KaTyIIKH cocTaBuia 2,5 mJlx. Onpenennure cuily TOKa B KaTyILKe.

I'paduueckue 3agaun:
1. MarHuTHBIN MOTOK B METAJUIMUYECKOM KOJIbLIE MEHSIETCS 110 TpaduKy:

&, BOj
6

4-»

|

= >

v

<-w
&

6 8\ 10 tc

Onpenenure moayns /1C MHAYKINH, BOSHUKAIOIIEH B KOJIBLE B IPOMEKYTKAX BPEMEHH:
1)  (0;2)c

2) (2:4)c

3) (4 6)c

2. Ha xene3Hblii cepICUHUK HAZEThI IBE KaTYILKHU, KaK ITOKa3aHo Ha pucyHke. [1o npaBoii
KaTyIlIKe MMPOIYCKal0T TOK, KOTOPbIIl MEHSIETCS COTJIacHO MPUBEIEHHOMY IpaduKy.

I

—@ L

Il I

N £, C

BriGepuTe Bce BepHbIE OTBETHI.

1) B cepaeunuke B MpOMEXyTOK BpeMeHH OT 0 110 4 ¢ CyImeCTBYeT MarHUTHOE TOJIE

2) WHaykiys MarHATHOTO IMOJISA, CO3/1aBa€MOr0 MTPABOM KaTYIIKOM, TOCTOSHHA B TCUCHHE
BCETO BPEMEHHU HAOIIOACHUS

3) B memnu kaTymiku, n300paxxEHHOW HA PUCYHKE CJIeBa, CYMIECTBYET UHIYKIIMOHHBINA TOK
B TEUEHHE BCETO BPEMEHH HaOIIOICHUS

4) B karyiike, n300pak€HHON HAa PUCYHKE CJeBa, MAaKCUMAaJIbHBIA TOK HAOJIOAaeTCs B
IIPOMEKYTKE OT 3 110 5¢

5) B mpomexytkax Bpemenu (0; 1) ¢ 1 (2; 3) ¢ MHIYKIIMOHHBINA TOK B KaTyIIKe, H300pa-
KEHHOW Ha PUCYHKE CJIEBA, UMEET PA3JIMYHOE HAIPABICHUE
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3agaum Ha MeTOAbI HAYYHOI'0 IO3HAHMA:

1. (BIIP) Ha pucyHke npencTaBieHa yCTaHOBKA 10 UCCIIEI0BAHUIO SBJICHHS 3JIEKTpOMar-
HUTHOM MHIAYKUWU. B KaTylIKy MHIYKTHBHOCTH 2 BHOCAT KaTYyLIKY |, MO KOTOPOU mpo-
TEKaeT MOCTOSHHBIA TOK. [Ipu 3ToM B 0OMOTKE KaTyIIKA 2 BO3HUKAET MHAYKIIMOHHBIN
TOK, KOTOpPBIN (PUKCHUpyeTCs aMmIiepMeTpoM (Ha Imkane kKotoporo «0» mocepeaune). B
YCTAaHOBKE MOXHO U3MeHATh DJ{C HCTOYHUKA TOKA.

Bam HeoOxonuMo HccneaoBaTh, 3aBUCUT JIM HAIIPaBICHUE WHAYKIIMOHHOTO TOKa, BO3HU-
KAIOLIET0 B KATYLIKE 2, OT BEIUYUHBI MOAYJISl BEKTOPAa MAarHUTHOW MHIYKLWHU, IPOHU3BI-
Barollero karymky 2. meercs ciegyroiiee o00pyn0BaHue:

— JIBE KaTyLIKH;

— amnepMeTp (Ha mkaie kotoporo «0» nocepenuse);

— UCTOYHHK TOKA;

— KJIIOY,

— COEIMHUTENBHBIE MPOBO/JIA.

B otsere: 1. Onummre SKCIEPUMEHTAIBHYIO YCTAaHOBKY. 2. ONUIINTE NOPAIOK AEHCTBUI
IIPY ITPOBEJECHUHN UCCIICTOBAHMS.
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TecT no Teme «JIEKTPOMATHUTHAS MHIYKIUSI»

1.5IBneHue BO3HUKHOBEHHSI AIEKTPUYECKOr0 TOKA B KaTYIIKE C 3aMKHYTBIMU BBIBOJaMU
IIPY BHECEHUU B HEE TOCTOSIHHOIO MArHUTa Ha3bIBAETCA

A. MarHuTHOW HHIYKIUEN

b. DnekTpocraTnyeckoil UHAYKIUER

B. DileKTpOMarHuTHOM MHTyKLIHEH.

I'. CamouHaykiuei

2. IIpu “3MEHEHUsAX CO BPEMEHEM MATHUTHOI'O MOTOKA 4e€pe3 KOHTYP B COOTBETCTBHH C
rpaduxoM moxysb D1C UHIYKIUU B KOHTYpe UMEJl MUHUMAaJIbHOE 3HAYEHUE B IIPOMe-
KYTKE BPEMEHU

A.0-t;

b.ti_t

B.to t3

INt3.t4

3. [IpuHuun aecTBus TpaHCcPOpMATOpa OCHOBAH Ha SIBJICHUU:

A. 3IIEKTPOMarHUTHOW UHTyKLUU.

b. anexrponusa.

B. TepMO2E€KTPOHHON SMHUCCHH.

4. B n1Ba MeAHBIX KOJbIIa MO OYE€pPEIn BBOAAT MArHut. llepBoe KOJbIO 1emoe, BTOPOE
paspe3anHoe. MTHOYKIMOHHBIA TOK TEYET. ..

A. B IEPBOM KOJIBIIE.

b. BO BTOpOM KOJIBIIE.

B. HM B 01HOM M3 KOJIeL.

5. B 3akone camounaykuuu 3/JC caMOMHIYKIHUH OPSIMO MPOMOPIIMOHAIBHA . ..

A. CKOpPOCTH N3MEHEHUSI MAarHUTHOTO MOTOKA.

b. conporusienuro. oM
B. ckopocT H3MEHEHUS CUJIBI TOKA.

6. B xarymke nHIyKTUBHOCTH 2 ['H 2neKkTpudeckuil Tok 4 A co-
31a€T MarHUTHBIN TIOTOK, PaBHBIM:

A. 0,5 B6

b.2 B6 ;
B. 8 BO 0 t1 L b
I'. 16 B6

7.OHeprusi MarHUTHOTO NOJI KaTyIKH MHAYKTUBHOCTBHIO 100 I'H mpu cuite Toka 10 A
paBHa:

A. 0,1 JTx.

b. 10 [Ix.

B.1000 [Tx.

I'. 5000 JIx

8. [Ipu paBHOMEPHOM YMEHBILIEHUH MAarHUTHOTO MOTOKa yepe3 KoHTyp ot 0,3 B6 x0 0,1
B0 3a 0,1 ¢ B koHType Bo3Hukaetr DJ{C uHAYyKIMHU, paBHAS:

A. 4 B.

b.2 B.

B. 0.04 B.

I'.0,02 B.

v
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9. Kak u3MeHHTCSI PHEPrus MarHUTHOIO IOJSi KOHTYpa A
IIPY YBEJIMYEHUU CUJIBI TOKA B HEM B 4 paza? @
A. VYBemuuurcs B 4 paza.

b. YMenbmntes B 4 pasa.

B. YBenuuutcs B 16 pas.

I'. Ymenbmures B 16 pas.

10.Kak n3MeHunace cuiia TOKa B KOHTYPE, €CJIM YHEPTUs
MarHUTHOTO TOJIsl YMEHbBIIUIIACH B 4 pa3a?

A. VYBemnuuiace B 4 paza. 0
b. Ymenbmmnace B 4 pasza.

B. YBenuuunace B 2 pa3za.

I'. Ymenbmunace B 2 paza.

Kpurepun onenku:

«5» - BBINIOJIHEHBI TTpaBuiibHO 10 3amaHuii;

«4» - BBIIIOJIHEHBI TPABUJIBHO & - 9 3a1aHU;

«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a7aHU;

«2» - BBINIOJIHEHBI IPABUIIBHO 5 3aIaHUI.

100




JlaGoparopHasi pabora «3ydyeHue siBJEeHUSA IJTEKTPOMATHUTHOM HWHIAYKIIMID)

Leab padoTsl: Hccnea0BaTh SBICHUE 3JICKTPOMArHUTHON WHAYKIIMU, TIOBTOPUB OIBITHI
@apanes caenaTtb BEIBO.

OO0opynoBaHMe: UCTOYHUK NMUTAHUS, MIULTHAMIIEPMETD, KaTYLIKU C CEpACUYHUKAMHU, Ty~
rooOpa3HbIil MATHUT, BHIKIIOYATENIb KHOMOYHBIH, COETMHUTENbHbIE POBO/Ia, MATHUTHAS
cTpenka (KkoMmac), peocTar.

TpeHnpoBoOYHbIE 32JaHUS H BONPOCHI

1. 28 aBrycra 1831 r. M. ®dapanei

2. B ueM 3akimtoyaeTcs SIBICHUE AIEKTPOMArHUTHON MHITYKIIUK?

3. MaruuTHbIM OTOKOM @ yepe3 MOBEPXHOCTH IJIOMIAIbI0 S Ha3bIBAIOT

4. B kakux enuHunax B cucteMe CU uzmepstorcs

a) MHAYKIUS MarHuTHOTO 1oJist [B]=

0) marHuTHBIN NoTOK [D]=

5. IlpaBuno JleHua no3BoisieT ONpeaeIuTh

6. 3anummre GopMyITy 3aKOHA IEKTPOMATHUTHON WHTYKITHH.

7. B dem 3akiroyaercs pU3MUECKUN CMBICT 3aKOHA AJICKTPOMArHUTHON WHTY KLU ?
8. Ilouemy OTKpBITHE SBJICHHS dJICKTPOMArHUTHON WHIYKITUHA OTHOCAT K pa3psty BEJH-
YaluX OTKPBITUN B 00s1acTU (pU3UKU?

IloaroToBKa K NpOBeIeHHI0 PA0OTHI.

1. BctaBuTh B O7IHY M3 KaTyIIEK >KEJIE3HBIN CEPICUHUK, 3aKpEIUB ero raiikoil. [loakiro-
YUTh ATy KaTYIIKy 4epe3 MUJUTUAMIIEPMETP, PEOCTAT U KJIH0Y K UICTOUHUKY MUTAHUS. 3a-
MKHYTb KJIFOY ¥ C TOMOIIBI0 MAarHUTHOW CTPEJIKH ONIPEAEIUTD PACIIOTI0KEHNE MAaTHUTHBIX
MIOJIFOCOB KAaTYIIKUA C TOKOM. 3a(UKCUPOBATH, B KAKyI0 CTOPOHY OTKJIOHSIETCS MIPU STOM
CTpeJika MIWIIHamMnepMmeTpa. B nanbHeiineM npu BHITTOJHEHUH PaO0ThI MOKHO OYJIET Cy-
IWTHh O PACIIOJIOKEHUN MATHUTHBIX MOJIOCOB KATYIIKKA CTOKOM IO HAMPABIECHHUIO OTKJIO-
HEHUS CTPEJIKA MUJUITMAMIIEPMETPA.

2. OTKJIFOYATH OT METNH PeocTaT W KoY, 3aMKHYTh MIJIZTHAMIIEPMETP Ha KaTyIIKY, CO-
XPaHUB MOPSAJO0K COCTUHEHHS UX KIIEMM.

[IpoBenenue s3xcniepuMenTa
1. IlpucTaBUTH CEPACUHUK K OJJHOMY M3 MOJIFOCOB AYTrOOOpPa3HOTO MarHuTa U BABUHYTh
BHYTPb KaTyIIKH, Ha0Jt0/1asi OTHOBPEMEHHO 3a CTPEJIKOW MUJIMAMIIEPMETpa.
2. IloBTOpUTH HAOMIOACHNE, BBIIBUTAS CEPACUHUK U3 KaTYIIKH, a TAK)KE MEHSS TOJI0ca
MarHuTa.
3. 3apucoBaTh CXeMy OMbITa 1 MPOBEPUTH BHIMOJIHEHHE MTpaBuiia JICHIIa B KaXKIOM CITy-
qae.
4. PacnonoXuTh BTOPYIO KaTyIIKY PsIOM C IEPBOM Tak, YTOOBI UX OCH COBIAIAIIN.
5. BcTaBut B 00€ KaTyIIKH JKEJI€3HbIE CEPJICUHUKH U MTPUCOEIUHUTD BTOPYIO KATYIIKY
Yepes3 BBIKIIKOYATENb K HICTOYHUKY MUTAHUS.
6. 6.3ambIKast 1 pa3MbIKasi K104, Ha0JI01aTh OTKJIIOHEHUE CTPEJIKA MUJIIMAMIIEPMETpa.
/. 3apucoBarh CXeMY OIbITa U IPOBEPUTH BBIIIOJIHEHUE TIpaBuiia JIeHna.
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KonTpoasHasi pabora «MaraHuTHoe noJie. JJIeKTPOMArHUTHAST MHAYKIHSD)

Bapuanrt 1

1. [To xakoif U3 MPUBEACHHBIX HUKE POPMYI MOKHO PacCUuTaTh MOIYJIb HHIYyKIIUU
MarHuTHOTrO MOJIsl B JJIMHHOTO MPSIMOJIMHEWHOTO MTPOBOJIHUKA C TOKOM |, KOTOpBIii
HAaxXOJIUTCS B BaKyyme?

A. B:&O'-
r b
2_ B. B:&OI
271’
3. B. B=ﬂ—°|;
27-r
4, T.p=tel
w-r

5.MeTamnm4ecKoe KOJIbI0 HAXOAUTCSI B MATHUTHOM ITOJIE, HAIIPABIECHHOM BJOJIb €TI0
ocu. Ha kakoM 13 pUCYHKOB IIPaBWJIbHO YKa3aHbl HANIPABJICHUS] MHYKIIMOHHOTO TOKa |
B KOJIbIIE U CUJIbI F, neficTBytOIIEl CO CTOPOHBI MOJISI HA MaJIblid Y4aCTOK KOJIbIIA JIJTH-
HOU

Al , eciii A—B<0?
At

o R

6. Onpenenure MHAYKIUIO MArHUTHOTO MOJIsI B B LIEHTPE TOHKOTO KOJIbIA PaInyCOM
r =50 MM, cuna Toka B kotopom | =5 A,
7. Omnpenenure UHIYKTUBHOCTD KaTylIKu L, eciu mpu paBHOMEPHOM YObIBAHUHU CHJIBI

Toka oT 3HaueHus |1 = 4 A no 3nauenus |, = 0 B Tedennn nmpomexytka Bpemenu At = 0,1
¢ B KaTtyuke Bo3Hukaet J/C camonHaykuuu = 12 B.

8. DIEKTPOH MOCIIE pa3roHa B AJIEKTPOCTATUYECKOM I0JI€ C PA3HOCTHIO MOTEHLIUAIOB
A =500 B BiietaeT B OIHOPOJHOE MArHUTHOE MoJIe ¢ UHAYKIMen B = 0,2 T u nBuxkercs
B HEM I10 JIyTre OKpy>XKHOCTU. Onpenenure pagnyc I 3Toi OKpYKHOCTH.

9. DNEeKTPOH, YCKOPEHHBIN U3 COCTOSIHUS MOKOS B 3JIEKTPOCTATUYECKOM II0JI€ C pas3-
HOCThIO noTeHnnanoB Ag = 300 B, BieraeTr B MarHuTHOE MOJ€E, TUHUA UHIYKIUH KOTO-
pOTro NEPIEHINKYJISIPHBI CKOPOCTH JIEKTPOHA, U IBMXKETCSI B HEM IO OKPYKHOCTH pPaau-
ycoMm R =2 cMm. Onpenenure HHAYKIMIO MarHUTHOTO NOJs B.
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Pa3nen 4. Kojie0anus 1 BOJIHBI

Mexanuuyeckne KoJjJe0aHusl ¥ BOJTHBI

Bonpoch! 1is1 00cyxaeHusi: KoneOaTeNbHOE JIBIKEHUE; TAPMOHUYECKUE KOJeOaHus;
cBOOO/IHBIE MEXaHUYECKHE KOJIeOaHUsI; CBOOOAHbIE 3aTyXaloLI1e MEXaHUUeCKne Koyeba-
HUS; MaTeMaTUYCCKUM MAasTHUK; IIPYKUHHBI MAsTHUK; BBIHYXKICHHBIC MCXAHUYECKUE
KOJICOaHUs; PE30HAHC; MOIMEPEYHbIE U MPOJOJIbHBIE BOJHBI; 3ByKOBBIE BOJHBI;, YJbTpa-
3BYK.

3aKO0HOMEPHOCTH: TIPEBpAIICHNUE SHEPTUU MIPHU KOJIeOaTeIbHOM ABM)KECHUU; XapaKTepu-
CTUKH BOJIHBI.

IIpakTHyeckoe NPUMEHEHHEe YIbTPa3BYyKa; YUET PE30HAHCA B TEXHUKE

KauecTrBennsnle 3agaun:

1 (BIIP). Kaxgomy 4eioBe4eCKOMY OpTraHy COOTBETCTBYET OIpeseaeHHas COOCTBEHHAs
JacToTa CBOOOHBIX KOJIEOAHUM: JIJIS JKeITyKa ATa 4acToTa JISKUT B MHTEpBaJIe OT 2 J0
3T, nst cepana— ot 1 1o 6 I'u, ais a3 — ot 40 go 100 ' u 1. 1. Bo3neicTBue nuH-
(bpa3ByKOBBIX BOJIH OINPEICIEHHBIX YaCTOT MOXKET IMMPUBECTH K MOBPEKICHUSAM BHYTPCH-
HHUX OpPraHOB, OPTaHOB YHJIOKPUHHOM CUCTEMBI U Ap. Kakoe siBjieHrEe MPOSBIISIETCS B 3THUX
ciayyvasx?

2 (BIIP). lllapuk onmycTriiv Ha Kpait IyHku U otnycTiid. [llapuk qeukercs, nepuouye-
CKH IIPOXO/IsI TTOJI0KEHNE PaBHOBECHS, B KOTOPOM OH B KOHI[€ KOHIIOB OCTaHABIMBACTCH.
Kaxkoii Buja nBuxeHus HaOMI0Aa€TCS B 3TOM ciiydae?

3 (BIIP). [IBa oquHaKoBbIX KaMEPTOHA YCTaHABIMBAIOT JPYT HAMPOTHUB JIpyTra (CM. puC.).
Koraa no onqHoMy M3 HHMX yAapsitOT PE3MHOBBIM MOJOTOYKOM, TO HAYMHAET 3ByYaTh U
BTOpO KamepToH. Kakoe siBiieHne HaOII0AaeTcsl B ’TOM ONbITE?

PacuéTHble 3agaun:

1. Cxoiibko KOJI€0aHM coBepIIaeT MaTeMaTUYECKU MagTHUK JUTMHOM | = 4,9 M 3a Bpems
t=235 mun?

2. K nmpyxwune xéctkoctbio 80 H/M npukpemién rpy3 maccoit 200 r. Uemy paBeH mepuos
T cBoOOmHBIX KOJIeOanuy Tpy3a? (Maccoii npy>XKuHbI TpeHeOpeyb. )

3. I'py3, OpUKperI€HHBI K MpyXUHE, KoieOJeTcs Ha TOPU30HTAJIBHOM TJAJKOM
crepkHe. Omnpenennre OTHOLIEHWE KUHETUYECKOW SHEPruM rpy3a K NOTEHLHAIBHON
SHEPTUU CUCTEMBI B MOMEHT, KOT/Ia IPy3 HAXOAUTCS B TOYKE, PACIIONIOKEHHON OCPEANHE
MEXIy KpallHUM IMOJIOKEHUEM U MTOJIOKEHUEM PABHOBECHSI.
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I'papuueckne 3anaum:

1. Ha pucynke nzo0paxeH rpaduk 3aBUCUMOCTH KOOPJUHATHI OT BPEMEHHU KOJIeOIroIIe-
rocs Tena.

ITo rpaduky onpenenuTe:

1) ammuutyay Kosie6aHmii;

2) nepuoJ1 KojieOaHui;

3) yacToTy KoJIeOaHMiA;

4) 3anuImTe ypaBHCHHE KOOPIUHTEHI.

1 IZTR 7
/ \ /
o[ 2 1IN 7
/ \ /
G oz o 113 B/ *
\ /
: \

3aga4ym HA METOAbI HAYYHOI'0 MO3HAHUSA:

1 (BIIP). YuuTens Ha ypoKe npojenan caeayomuid onbIT. OH MOMECTUI SJICKTPUUYECKUM
3BOHOK I10JT CTEKJISTHHBIN KOJIOKOJI, COCIMHEHHBIN C BO3YIIHBIM HACOCOM. BKITFOUHB 3BO-
HOK, OH HaydaJ OTKauuBaTh BO3ayX. [Io Mepe oTkaunBaHus 3BYK CTAHOBUJICS BCE THIIIE,
XOTSI CKBO3b CTEKJIO OBLIO BHIHO, YTO MOJIOTOYEK IO-TIPEKHEMY yAapseT B YallKy
3BOHKA.

Kakoii BbIBOJI MOXHO cAeNaTh MO pe3ysibTaTaM JaHHOTO OMbITa?

2 (BIIP). Bam HeoOX0MMO MCCIEIOBaTh, KaK 3aBUCHUT IIEPHO KOJeOaHUH MPYKUHHOTO
MasTHHKA OT Macchl Tpy3a. imeercs cienytoiiee 060py1oBaHue:

— CEKYHJIOMED JJICKTPOHHBIN;

— Ha0Op U3 TPEX NMPYKUH Pa3HOU KECTKOCTH;

— Habop u3 nsATu rpy30B 1o 100 T;

— IITaTUB ¢ My(PTOM M JIANKOIA.
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Onuiure NopsIOK MPOBEAEHUS HC-
CIICJIOBAHUS.

B otBerTe:

1. 3apucyiiTe Wik ONMUIINATE SKCIEPH-
MEHTaJIbHYI0 YCTaHOBKY.

2. OnummTe MOpsiIOK ACHCTBUN Mpu
IIPOBEICHUH UCCIICIOBAHUS.

Tect no TeMe «MexaHn4eckue KoJ1e0aHUs M BOJTHbD)
Bapmuanr 1
1. [TokazaHn rpaduk 3aBUCUMOCTH CMEILIEHUs KOJeOoIerocs Tena ot Bpemenu. Onpe-
JEeUTE 4acTOTY KoJIeOaHM 3TOro Tea.
A. 10 T'm;
b. 0,2 I'm.
B. 1Tm.
I'.0,1Im.
2. Onpegenute mepuo] KojieOaHUMM MaTEMaTHMYECKOTO  MasiTHUKA, €CIIU JIJTMHA HUTH
40cwm.
A4m.
b. 8x.
B.16m.
I'.20m
3. Teno konebnercs oAb ocu X 10 3aKkoHy X(t) = Scos10 © t. Onpenenure nepuon Ko-
nebanuii T maHHOTO Tea.

A.T=5c.
Bb. T = n/5c¢.
B. T =10 nc.
I'. T=0,2c.

4. Maccy rpy3a MaTeMaTH4eCKOTO MasgTHUKA yMEHbIIWIU B 2 pa3a. Kak npu 3ToMm uszme-
HUJICS IEpHUOJ] KoJieOaHU MasiTHUKA?

A. VBenmunics B \2 pasa.

B. YMenbiumics B V2 pasa.

B. YMmenbmuncs B 2 paza.

I'. He nsmenuncs.

5.Konebaromuiicss Ha mpyXUHE TPY3 3a IPOMEKYTOK BpeMeHH t = 12 ¢ coBepiraet n = 60
konebanuii. Onpenenure nepuoa kojaedanuit rpysa T.

A.T=5c.

b.T =2c.

B.T=0,5c.

I'T=02c

6.JIrocTpa packaunBaeTcs mociie 0AHOro Tosruka. Kakoit 3To Tun xonedanuii?

A. CBoOogHbIE.

b. BeiHyX1€eHHBIE.

B. ABTOKone6aHusI.

I'. Yopyrue konebanus

7.I1o xaxoit popmyne Beruncisercs nepuoa T KoneOaHuil MaTeMaTHYecKOro MasTHUKA?
A. 2m\(k/m)

B. 2nV(I/g)
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B. 2mV(g/1)

. 127 \(/g)

1. N(g/)

8.B kakux cpenax MOTyT paclpoCTPaHsAThCS MPOI0TbHBIE BOJIHBI?

A. Tonbko B rasax.

b. Tonbko B )KUIKOCTSIX.

B. Tonpko B TBEpABIX TENAX.

I'. TonpKO B )KMAKOCTSIX U TBEPABIX TEJAX.

J. Tosbko B KUAKOCTSX U ra3ax. E.B razax, )KMAKOCTAX U TBEPABIX TEJAX.
9. Ckopoctb 3ByKa B Bozayxe 330 m/c. KakoBa niimHa 3ByKOBOM BOJIHBI ITPH 4aCTOTE KO-
nedanuii 100 I'n?

A. 33 km.

b. 33 cm.

B. 3,3 m.

I.0,3m.

JlabopaTopHas padora «3aBUCUMOCTD NEPHOIA M YACTOTHI CBOOOIHBIX KOJIeOaHUM
HUTSHOT0 MASITHUKA OT €ro JJIMHbD)

Hean padoThI: BBISICHUTH, KaK 3aBUCHUT MEPUOJT U YACTOTA CBOOOJHBIX KOJIEOAHUN HUTS-
HOT'O MasiTHUKA OT €r0 JJIMHBI.
OOopynoBanme: mTatuB ¢ MyQTON U JIANKOH, IMIAPUK C IPUKPENIICHHON K HEMY HUTHIO
nuHoM 130 ¢M, MPOTAHYTOM CKBO3b KyCOYEK PE3UHBIY, YaChI C CEKYHIHOM CTPEIKOM MU
METPOHOM.

Yka3zanus Kk padorte

1. IlepeuepTute B TETpaab TAOIUILY JJIS 3AITUCH PE3YyJIbTaTOB U3BMEPEHHUM U BHIYUCIIC-
HUI.
2. YKpenurte Kyco4eK pe3uHbI C BUCSIIUM Ha HEM MasiTHUKOM B JIamke
HITaTHBA, KaK MOKa3aHO Ha pucyHke. [Ipu 3ToM juinHa MasiTHUKA JOJKHA
OBITh paBHa 5 CM, KaK YKa3aHO B TAOJIMIIE JIJIsl IEPBOTO OIbITA.
Juny | MasiTHUKA U3MepsiiTe Tak, Kak MOKa3aHO Ha PUCYHKE, T. €. OT
TOYKH IOJBECA 10 CEPEAUHBI IIapHKa.
3. L1t mpoBeAEHUS IEPBOTO OMNbBITA OTKJIOHUTE IAPHUK OT MOJOXKEHUS
B )\ PpaBHOBecUs Ha HEOOJbITYIO aMITUTY Ty (1—2 cMm) u otmrycTtuTe. U3-

Puc. 183 MephTE MPOMEXKYTOK BpeMeHH 1, 3a KOTOphIi MasTHUK coBepmuT 30 mo-

HBIX KoJieOanuil. Pe3ynbpraTel u3MepeHuii 3anuimTe B Ta0IHILy.

4. ITpoBeanTe OCTaIbHBIC YETHIPE OITBITA TAK K€, Kak U nepBbii. [Ipu atom mmmny | ma-
ATHUKA KQXbIM pa3 yCTaHABIMBAITE B COOTBETCTBUU C €€ 3HAUCHUEM, YKa3aHHbBIM B
TaOJIMIIE JIJIsl JAHHOTO OMBITA.
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5.I[J'I$I KaXXJO0ro M3 IIATH OIIBITOB BBIYMCIMTC M 3allMIIIHNTC B Ta6HI/IHy 3HAUYCHUATICPU-

ona T konebanuit MasSTHUKA. T 5 =t/N
OuspaecKan Ne orteira 1 2 3 4 5
POINYIHRA
I, cM 5 20 45 30 125
N 30 | 30 30 30 30
t, ¢
T C
v, T

6.BBIdmCIIITE TeOpeTHUeCKOe 3HaYeHNe T HUTSHOTO MasTHHKA 110 hopmyine T = 2mV0/g
, Yckopenue g = 9,8 m/c?.

7.J151 KaXX10r0 U3 MATH OMBITOB PACCUNTANTE 3HAUCHUS YAaCTOThI V KOJIeOaHU MasiTHUKA
o popmyie: v = 1/T wnu v = N/t. [lomydeHHbIe pe3yabTaThl BHECUTE B TAOJIUILY.
8.CrenaiiTe BBIBOJIbI O TOM, KaK 3aBUCST MEPUOJ U YACTOTA CBOOOIHBIX KOJIeOaHUl MasIT-
HUKa OT €ro JJIMHbI. 3aIUIINTE 3TU BBIBOJBI.

9.lononHuTenbHOE 3aganue: MccneaoBaTh 3aBUCUMOCTD NIEpUOJIa KOJICOAHUI HUTSHOTO
MasiTHUKA OT aMIUIUTY/ bl KOJIeOaHU M.

A) OTKJIOHUTE MASITHUK (JUTMHOU 45 CM) OT MOJIOXKEHHSI PABHOBECHS HA 5 CM M OTITYCTHUTE.
b) UsmepbTe Bpems, 3a KOTopoe MasiTHUK coBepinaeT 10 moaHbIX KojaeOaHuid.

B) [ToBTOpHTE ONBIT C aMILTUTY10M KOJeOaHwuii 3 cm.

10.I') nst ka>xa0oro onbiTa BBIYUCIUTH NEPUO KOJIEOaHU HUTSIHOTO MasiTHUKA Mo (op-
MyJIe Toxen = t/N

JJIeKTPOMATHUTHBIE KOJICOAHUS U BOJHBI

Bomnpocsl 51 00cyxaeHusi: Mepuo]i CBOOOIHBIX IJIEKTPUUECKUX KOJIEOaHUMN; eMKOCT-
HOE€ U MHIYKTUBHOE COMPOTHUBJICHUS NIEPEMEHHOT0 TOKA; aKTUBHOE COMPOTHUBIICHUE; pa-
00Ta U MOIIHOCTb IEPEMEHHOI0 TOKAa; PE30HAHC B JICKTPUUECKOM 1I€MH; TOKH BBICOKOM
YaCTOThI, JJICKTPOMArHUTHOE II0JIE KaK OCOOBIA BHUJ MaTE€pPUU; AJICKTPOMArHUTHBIC
BOJIHBIL; BUOpATop I'epiia; OTKPHITHIN KOJIeOaTEIbHBIN KOHTYP; IOHATHE O PaIUOCBS3H; TE-
JIEBUJICHUE.

du3nueckue sABJEHNUsI: CBOOOTHBIC dJICKTPOMArHUTHBIE KOJICOAHUS; 3aTyXaIOIINE DIICK-
TPOMArHUTHBIE KOJEOaHUsI; BBIHYXKJEHHBIC JJICKTPUUECKHE KOJICOaHUS;, TMEePEMEHHBIM
TOK; IPHUHITUIIBI PAIUOCBSI3H.

3aKOHOMEPHOCTH: TIPEBPAIICHNUE YHEPTUH B KOJeOAaTeTbHOM KOHTYpe; dopmyrna Tom-
coHa; 3akoH OMa JJIsl SJIEKTPUYECKOM 1IENU MEPEMEHHOTO TOKA; CBOMCTBA AJIEKTpOMAr-
HUTHBIX BOJIH.

IIpakTHyeckoe MpuMeHeHHe SJIEKTPOMATHUTHBIX BOJIH, MOJIyY€HUE, TIepeaada u pac-
npeneneHue ekTposHepruu; nzooperenue paauo A.C. ITonosbim.

IpuHUMIBI AeldcTBUS NPUOOPOB U YCTPOMCTB: T€HEPATOPA HE3ATYXAKOLIUX DIIEKTPO-
MarHUTHBIX KOJI€OaHU; reHepaTopa NepeMEeHHOro ToKa; TpaHchopMaTopa; paauonpruéM-
HUKa

KauectBennbie 3a1aun:
1 (BIIP). BcTaBbTe NpoOMmyIIeHHOE CJIOBO B TEKCT.
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«PaanocBs3b MEXy paiiOIIOOUTENIIMU, HAXOASIIUMHUCS Ha IPOTHUBOIOJIOKHBIX CTOPO-
Hax 3eMJIM, OCYILECTBIISIETCSI HA KOPOTKUX BOJIHAX. DTO BO3MOXKHO OJIarofapsi TOMy, 4TO
OTPa)KaeT KOPOTKUE PAJTHOBOJIHBDY.

2 (BIIP). B konebaTenpHOM KOHTYPE pa3/IBUHYJIN IUIACTUHBI KOHACHCATOPA.

Kak mipu 3TOM u3MEHSTCS 4acTOTa U MEepUOoJ] COOCTBEHHBIX KOJEOAHUN IIEKTPUUECKOTO
3apsiia B KOHType? JJist Kax 0¥ BeIMUYUHBI ONPEICIUTE COOTBETCTBYIOIIUI XapaKTep U3-
MEHEHUS:

1) yBenuuuTcs; M

2) YMEHBIIUTCS, \ e

3) HEe UBMEHUTCH.

3anuiure B Ta0NMILy BEIOpaHHbIE TUGPHI IS Kaxaon pusndeckoit BeauunHbl. [{udps
B OTBETE MOT'YT IIOBTOPSTHCS.

Yactora konebanwuii 3apsiga [Tepuon konebanuii 3apsiga

Pacuérnbie 3anaumn:

1. KonebGarenpHblil KOHTYpP COCTOUT M3 KaTyIIKHM MHAYKTUBHOCTBIO 0,02 MKI'H U KOH-
neHcatopa éMkocTbio 32 MK®. Onpenenute nepuo] COOCTBEHHBIX AJIEKTPOMArHUTHBIX
KoJ1e0aHM, BOSHUKAIOIINUX B KOHTYpE.

2. MakcumanbHbIH 3apsi Ha 00KIIaIkax KOHASHcaTopa KojaebaTeIbHOro KOHTYpa (m = 10°
® Kin. AMImmryqHOe 3Ha4eHue CHIbl TOKa B KoHType I = 103A. Onpenenure nepuon ko-
ne6anuii. ([Torepsimu Ha HarpeBaHue MPOBOJIHUKOB MOKHO TIPEeHEOPEYb. )

3. Pamxka momaapio S = 3000 cm? umeetr N = 200 BUTKOB U BpalaeTcs B OJJHOPOTHOM
MAarHMTHOM monie ¢ uHayknued B = 1,5 ¢ 102 Tn. Makcumansnas DJC B pamke
én =15 B. OmnpenenuTe BpeMs 0JTHOI0 000poTa.

4. B uens nepemMeHHOro Toka ¢ yactorod v = 500 ['m BKIrOYEHA KaTylIKa MHIYKTUBHO-
cteio L = 10 MI'H. Onpenennre EMKOCTh KOHIEHCATOPA, KOTOPBIM HAJ0 BKJIKOYUTH B ATy
1eTb, YTOOBI HACTYITUJI PE3OHAHC.

5. PagnocTtanums BeA€T Bemanue Ha Hecyuier dactore 150 MI'u. Onpenenure qiuHy
BOJIHBI, HA KOTOPOU BEIIAeT paguOCTAHIIMS.

4. OnpenenuTh IJIUHY 3JEKTPOMAarHUTHBIX BOJTH B BO3JIyX€, U3JTy4aeMbIX KOJeOaTeIbHbIM
KOHTYPOM C €MKOCTbIO0 3 H® U MHAYKTUBHOCTHIO 0,012 I'H. AKTHBHOE CONPOTUBIICHHE
KOHTYpa MPUHATHh PAaBHBIM HYIIIO.

['paduueckue 3amaun:
1. Ha pucynke npuBeneH rpaduk M3MEHEHUSI CHITBI TOKa cO BpeMeHeM. OnpenenuTs me-
pHroJI KoJieOaHUi M aMIUTMTYy CHJIBI TOKA. 3amucaTh YpaBHCHHE KOJIeOaHUI CHITBI TOKA.

i, MA

)
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3amaun Ha METOJIBI HAYYHOTO TIO3HAHUS:

1 (BIIP). B 1896T. A. C. ITorioBsIM OblIa TiepeaHa IepBas TeaerpaMma ¢ MCIOJb30Ba-
HUEM AIEKTPOMArHUTHBIX BOJTH. Nm OBLIT NU300peTEH TIEPBBINA
. B mexabpe 1901 r. Mapkonu mepenan curHain
yepe3 ATiaaHTudeckuit okead. [1o cyTH, OH mOCTaBUII B TOBECTKY JHS 3a/1auy UCCIIEI0OBATh
pacnpocTpaHeHue pauOBOJIH BOKPYT 3eMiiH. B MepBhIX «TpaHCATIAHTUYECKUX» OIbITaxX
OH HAIIEN, YTO MOXKHO MepeaBaTh COOOIIEHUS HA 3HAUYUTEIbHBIC PACCTOSIHUS HE TOJIBKO
C IMIOMOIIIbIO (c AJIMHOM BOJHBI OKOJIO 8§ KM), KOTOpBIE BCIE-
CTBUE orubaroT 3eMJII0, HO U C MOMOIIBIO BOJIH C JUTMHOU
BOJIHBI 0KOJI0 300 M, KOTOpBIE, KaK MBI CETOJIHSI 3HAEM, CITIOCOOHBI OTPAKATHCS OT HOHO-
cthepsl 3eMiu.

Cnucok cioB (CI0BOCOYETAHUM )

1) 6ecipoBosiOUHBIM Tenerpad

2) anmapat Mop3e

3) ITUHHBIX PATUOBOIH

4) KOPOTKUX PaAHMOBOJIH

5) sBnenus tuppakuuu

6) SIBJICHUS TUCTIEPCUU

2 (BIIP). Poytep (MapuipyTuzaTop)

Jlns pa®boThl MOOWMIJIBHOM CBSI3M, MOJIEMOB, CIYTHUKOBBIX CHUCTEM M MHOTHUX JAPYTHX
YCTPOMCTB UCTOJIb3YIOTCSI OECIIPOBOAHBIC TEXHOJIOTHU. OTHUM U3 MPUMEPOB UCIOJIB30-
BaHUsS OSCIPOBOAHBIX TexHOoyorui spisiercs Wi-Fi. O0s3aTennbHBIM yCI0BHEM Oecrpo-
BOJIHOM CBSI3U YCTPOWCTBA C CEThIO IHTEpHET SABIISIETCS HAIIMYKME TOYKHU JIOCTYIIA — PO-
yTepa win Mapuipytuzatopa. CBa3b MEX1y TOUKON JOCTyMa (POYyTEpOM) U yCTPOUCTBOM
OCYILIECTBIISIETCA C MOMONIBIO JIEKTPOMATHUTHOTO M3IyYEHUS! OMPENENIEHHOrO auara-
30Ha, KOTOPOE U3IyYaETCs POYTEPOM, paCIIPOCTPAHSIETCS B BO3AYXE CO CKOPOCTHIO CBETA
¥ MPUHUMACTCS YCTPOMCTBOM (Hampumep, HOyTOykoMm). Kaxnmwiii poytep paboTaer B
OTpeIeIEHHOM JIharna3oHe YacTOT, B KOTOPOM BBIJIEIIACTCS IIEHTpaibHas yacToTa. Ha ce-
TOHSIIHUYN IeHb cTaHaapThl Wi-Fi ceT moaaepKuBaroTcs 1ByMsl IIEHTPaIbHBIMU YaCcTO-
tamu: 2,4 TTuu 5 I'Ty (' — rurarepn — 10° I'n). Hanbonee yacTo BeTpeyaromasics
pabouas neHTpasibHas yactota — 310 2,4 ['T1.

1. Kakoe ¢uznyeckoe sBiIeHUE JSKUT B OCHOBE pabOTHI poyTepa (MapiipyTuzaTopa)?

2. Beibepute U3 MpeasioKeHHOro NEPEeUHs ABa BEPHBIX YTBEPKACHUS, KOTOPHIE OMpeie-
JSIOT MpEeruMyIiecTBa OECIPOBOAHOMN CBSI3U NIEpe]] MPOBOIHOM, U 3aMUIIUTE HOMEPA, 0T
KOTOPHIMHU OHM YKa3aHbI.

1) HeGompmme 3aaep>KKu BO BpeMsl COSAMHEHUSI.
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2) [lonknroueHre HECKOJIbKUX YCTPOUCTB OJJHOBPEMEHHO.

3) Orpann4eHHOE PACCTOSIHUE MEKY TOUKAMU CBSI3U YCTPOMCTB.

4) B muamnazone 2,4 I'T1] pabotaeT MHOKeCTBO yCTporcTB (Hampumep, Bluetooth, mukpo-
BOJIHOBBIE TI€UN).

5) Uznydenne ot Wi-Fi-ycTpolicTB B MOMEHT mepeaadd JaHHBIX B HECKOJIBKO pa3s
MEHBIIIE, Y€M Y COTOBOTO TeledoHa.

Tect 1o Teme ((SJICKTpOMaFHI/ITHBIC KOJICOAHMST M BOJTHBDY

Bapuanr 1

1. OnexTpudeckue kojaebaHus B KoyieOaTeIbHOM KOHTYpe 3aaHbl ypaBHeHueM q=10-2c0S
20t (Koi). Uemy paBHa aMIuinTy/ia KojieOaHui 3apsiaa’?

A. 10-2 K.

b.cos 20t K.

B. 20t Ku.

I'. 20 Ko

2.ITepuoa cBOOOIHBIX AIEKTPOMArHUTHBIX KOJeOaHUN B KOJeOaTEeIbHOM KOHTYpPE paBeH
10-3 cexynasl. Yemy paBHA ITUKIWYECKAS YACTOTA KOJICOAHUH B KOHType?

A.2*103x I'm.

b.2*10-3n 'L

B.2*10-3 I'm.

I'.2TI.

3. Kak usmMeHuTcs rnepuoji CBOOOIHBIX KoJIeOaHU B KOHTYPE, €CIIM €MKOCTh YMEHBITUTCS
B 4 pa3za?

A. YMeHbmIuTCA B 2 pasza.

b. YBenuuurtcs B 2 paza.

B. YMensbiutcs B 4 pasa.

I'. YBennuurcs B 4 pasa.

4. JlelicTBy1O1IEE 3HAUEHUE HAIIPSIKEHNS HA YYACTKE LENMU TEPEMEHHOTO TOKa paBHO 220
B. UeMy paBHa amMIuinTy1a KoJieOaHUs HAIIPSIKEHUSI HA DTOM Y4YacTKe IIeH.

A. 220 B.

b. 440 B.

B. 2202 B.

I.220 V2 B.

5. Ilpu snekTpudecKux KoJieOaHUAX B KOJIeOATEIbHOM KOHTYPE CHJIa TOKA B KATYIIIKE U3-
MeHseTcs 1o 3akoHy i=2 cos 100t (A). Uemy paBHa aMIuIMTya KosieOaHUid criia Toka?
A. 0,02 A.

b.2 A.

B. 100 A.

I'.2*104 A.

6. KonTyp paguonpueMHHUKa HACTPOEH Ha AJIMHY BOJHBI S0M. Kak HYyKHO U3MEHUTH €M-
KOCTh KOHJIEHCATOpa KOJeOaTeIpHOI0 KOHTYpa MPUEMHHUKA, 4YTOObI OH OBLJT HACTPOEH Ha
BOJIHY JIJIMHOU 25 M?

A. YBenuuuTs B 2 pasa.

b. YBenuuuTs B 2 pasa.

B. YMenbuts B 2 paza.

I'. YMenb1uTh B 4 pasa.
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7. C mOMOUIBIO KAKOT0 3JIEMEHTA JETEKTOPHOTO PAJUONPUEMHUKA OCYIIECTBIISIETCS Jie-
TEKTUPOBaHUE?

A. uog.

b. xonebaTenbHBIN KOHTYD.

B. anTenna.

I'. rpOMKOTOBOPUTET .

8. Ha kakoM CBOMCTBE 3JIEKTPOMAarHUTHBIX BOJIH OCHOBAHO JICMCTBUE paauoiokaTopa?
A. oTpaxkeHue.

b. mpenomnenue.

B. uarepdepentus.

I'. momapuzanus.

9. Ha xakoM npuMEpHO pacCCTOSIHUM OT PaUOJIOKaTOpa HaAXOJUTCS CAMOJIET, €CIIA OTpa-
YKEHHBII OT HErO CUTHAJI MpUHUMAtOT yepe3 10-4 ¢ mocie MOMEHTa MOChUIKU?

A. 3*104 m.

b. 1,5*%104 m.

B. 3*1012 m.

I'.1,5%1012 m.

10. Ha xakoii mimHE BOJHBI padoTaeT paguonepeaaTdHK, SCIM YacToTa KojieOanmi 1
MI'n?

A. 300 M.

b. 100 m.

B.3 M.

I'. 1m.

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIbHO 10 3a1aHMi;

«4» - BBINOJIHEHBI TPABWIBHO 8 - 9 3a71aHUI;

«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3aJ]aHUI;

«2» - BBINOJIHEHBI IPABUWJIBHO S5 3a1aHUM.

Pasznea 5. OnTuka

IIpupoaa ceera

Bomnpocsl niis 00CyKIeHMsI: TOUYCUHBI UCTOYHUK CBETA; CKOPOCTh PACIpPOCTPAHEHUS
CBETA; MOJIHOE OTPAKECHHE; JIMH3bI; YBEIMUYCHUE JIMH3bI; TJ1a3 KaK ONTUYECKasi CUCTEMA;
CUJIa CBETA; OCBEIIEHHOCTb.

3aKOHOMEPHOCTH: 3aKOHBI MIPSMOJIMHEUHOTO PACIPOCTPAHEHUS, OTPAXKEHUS U MPETIOM-
JICHUSI CBETA; MOCTPOCHUE M300paKeHUS B TUH3aX; mpuHIUN [folireHnca; ¢hopmyma TOH-
KOM JIMH3bI; 3aKOHBI OCBEIIICHHOCTH; COJIHEUHbIEC U TyHHBIE 3aTMEHUSI.

IIpakTHyeckoe NPpUMEHEHHE ONITUYECCKUX TPUOOPOB

KoMOnHupoBaHHBIC 3aHATHUS
JlaboparopHas pabota

KauyecTBeHnHbIe 3a1aum:

1 (BIIP). B cepeaune XX B. unkenep-¢pusuk Yapnn3 Kao caemnan oTKpbITHE, TPOTOKUB-
1iee J0pory ONTUYECKUM BOJIOKHAM, KOTOPBIE UCIIOJIb3YIOTCSL CETOHS JUIsl TEJIEBUICHUS
U UHTEepHET-CBsA3U. ONTHYECKOe BOJIOKHO CIOCOOHO mepeaaBaTh HU(PPOBYIO HHpOpMa-
nuio B ¢opMe cBeTOBOro mmmyibsca. Kakoe siBneHue 0OBSICHAET XOJ CBETOBOTO Jyua
BJIOJIb ONITHYECKOTO BOJIOKHA (CM. puc.)?

111




OtBeT:

[Tpu IpOXO0XKAEHUN CBETa BHYTPH ONTHYECKOTO BOJOKHA CBET OTPAXKAETCS OT BHYTpPECH-
HUX CTCHOK BOJIOKHA. B TaHHOM ciTy4ae mposBIIsSIETCS SBJICHUE ITOJIHOTO BHYTPEHHETO OT-
pakeHUHI.

2 (BIIP). YcTaHOBUTE COOTBETCTBUE MEXKTY TPUMEpPaMU U (PU3MUECKUMH SIBJICHUSMH, KO-
TOPBIC ITH MPUMEPHI HILTFOCTPUPYIOT. [ KaXkaoro mpuMepa nposiBICHUS (GU3HISCKUX
SIBJICHUI W3 TIEPBOTO CTOJIOMA MOJ0EPUTE COOTBETCTBYIOIEE Ha3BaHNE (PH3NUECKOTO SIB-
JICHHS U3 BTOPOI0 CTOJIOIA.

[TPUMEPBI
A) 1HO B BoJI€ KaXkeTcsl OJIMKe, UEM Ha CaMOM Jielie
b) cBeT OT 1aMIouYKM OCBelaeT KOMHATy

OU3NMYECKUE ABJIEHUA

1) nuddyszus
2) epexo 1 MEXaHU4IEeCKON SHEPTHH B TETUIOBYIO

3) mpeoMIICHHE CBETA B BOJIC
4) pacmipocTpaHeHHe cBeTa B aTMochepe

3anuiure B TaOIUILy BBIOpaHHbBIE HU(DPHI O] COOTBETCTBYIOIIUMH OyKBaMH.

A b

PacuérHble 3a1aumn:

1. Ilimockoe 3epkalio MOBEPHYIM Ha yroy o = 17° BOKpyr ocH, Jiexalled B MIOCKOCTH
3epkana. Ha kakoit yron f moBepruercst OTpaxx€HHbIN OT 3epKajia Jyd, €CJIU HapaBIeHUE
MaJaIoIEro Jy4ya OCTalOCh HEU3MEHHbBIM ?

Bosmooicnoe pewenue:

[IycTth (¢ — nepBOHAYaIbHBIN YroJ NaJCHUS Jy4a.

ITo 3aKOHY OTpa)KeHUS YTOJ OTPAKECHUS TAKXKE PABEH (O, U, CIIEIOBATEIIBHO, YTOJI MEXKY
MaJIal0IIUM JTYy4YOM U OTPAXKEHHBIM JIy4YOM PaBeH 2.

[Ipu moBopoTe 3epKana Ha yroJi o NMEepHneHAuKYJsp | K 3epkany, BOCCTAHOBJIEHHBIA B
TOYKE MAJCHHUS, TAKXKE IMTOBEPHETCA HA YTOJ 0 U 3auMeT nosoxenue 11

3HAUUT, HOBBIA YTOJ MaJAeHUs OyACT PaBeH ¢ + 0.

Takum e OyJ1eT ¥ HOBBIH yTOJl OTPAKCHHUS.

ITosToMy yroJi, Ha KOTOPbIH MOBEPHETCSI OTPAXKEHHBIN IYY = (@ + a) + o - @ =20 = 34°.
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2. Onpenenute, Ha KaKoM yroj 6 OTKJIOHSETCS CBETOBOM JIyd OT CBOETO EPBOHAYAIBHOTO
HaIlpaBJIEHUS NIPU IEPEX0/IE U3 BO3AyXa B BO/Y, €CJIM yroj najeHus o = 75°.

i 3

3. Omnpenenute, BO CKOJIBKO pa3 UCTUHHAS TIyOMHA BOJOEMA OOJIbIIE KXKYIICHCS, eCIu
CMOTPETH IO BEPTUKAIH BHU3.

4. B xauecTBe JIyIlbl UCIIOJIB3YETCS] TOHKAsI COOMpAroIas JIMH3a ONTUYECKas CUila KOTO-
poii paBHa 4 nqutp. IIpeaMer HaXOAUTCS HAa pACCTOSIHUU 5 CM OT INIOCKOCTH JIMH3BI. Onipe-
JeuTe:

1) Kakum — nelicTBUTENbHBIM WIIM MHUMBIM — SIBJISIETCSI U300pakeHue npeamera?

2) Ha xakoM paccTosiHUM OT INTIOCKOCTHU JIMH3bI HAXOAUTCS €ro N300paxeHue?

3) UeMy paBHa yBeJIMYEHHE JUH3bI B JAHHOM CiIydae?

5. U3o6paxenue npenmera umeeT Bhicoty H = 2 cm. Kakoe ¢okycHoe pacctosinue F
JOJKHA UMETh JIMH34a, PACIOJIOKEHHasl Ha pacCTOSHUM f = 4 M OT 3KpaHa, YTOObl U300-
pakeHue JaHHOTO MpeIMETa Ha SKpaHe UMEJI0 BEICOTY h = 1M?

6. [IpenenpHBIN yroi MOJHOTO OTPAXKEHHS B CHCTEME CTEKJIO-BO3AYyX paBeH 42°. Uemy
paBHa CKOPOCTh CBETA B 3TOM COPTE CTEKJIA?

7. CTOJI OCBEILIEH J1aMIION, pacIoI0KEHHOW Ha BhIcOoTe 1,2 M mpsimo Hax ctosnom. Omnpe-
JEIUTE OCBEIIEHHOCTh CTOJIa HEMOCPEACTBEHHO IO/ JIaMITOM, €CIIY MOJIHBIMA CBETOBOM HO-
TOK JIaMITbl cocTaBiigeT 750 M. Jlammy cunTaiTe TOYEYHBIM UCTOYHUKOM CBETA.

I'padpuueckne 3agauu:

1 (BIIP). Ha onHy u3 rpaHei CTEKJISIHHOM MPHU3MBI U3 BO3/yXa MaJaeT Jyd cBeTa (CM.
puc., Bua cOoky). M3006pa3ute mpuMepHbIil X0 JTyda B IPU3Me U MOCIIe BBIXO/1a CBETA U3
CTEKJIa B BO3/IyX.

Bosmooicnoe pewenue:
[TpumepHbIii X011 Tyuel n300pakEéH HA PUCYHKE.

/

2 (BIIP). Ha pucyHke moka3aHO pacroyiOKE€HHE TIaBHOW onTtuyeckoil ocu MN JHH3HI,
CBeTAIIEHCS TOUKH S 1 ee n3oopakenus S1. Hapucyiite nuH3y u xox aydeid. Haiinure Ha
PUCYHKE ONITHYECKUH IEHTP JIMH3BI U ee GoKychl. Onpenenure, COOMpArOIIeH UiIn pacce-
MBAIOIICH SIBJISICTCS ATA JIWH3Q, ISHCTBUTEIBHBIM WJIM MHUMBIM SIBJIIETCS] H300paKEHUE.
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5,

3amavyu HA MeTObI HAYYHOT'O MO3HAHUA:

1 (BIIP). Yuutens Ha ypoke MpOBEN CEPUIO OMBITOB MO MPEIOMIICHUIO CBETOBOTO JTyda
Ha TpaHUIE Pa3JIMYHBIX MPO3PAYHBIX CPEJl: BO3AYX—BOJIa U BO3AYX—CTEKIIO (CM. PUCY-
HOK).

AN BOSAYX N\
\ \

) \ N

N
\ L \

\ N

BOJIA \\ crekno |\
|

Kaxkoit BBIBOJ MOKHO CACJIaTh Ha OCHOBaHHH HpOBGI[éHHBIX OITBITOB?

2 (BITP). KoHTaKkTHBIE JIMH3BI

CBeToBbI€ JIy4H, UAYIIKE B I71a3, UCTIBITHIBAIOT IEPBOE MPEIOMIIEHUE, TPOXO/SI YEPE3 PO-
TOBHUILY, TAJIE€ B EPEAHEN ITIa3HOM KaMepe, XpyCTaluKe, 3aHel ria3Hoi kamepe. [Ipe-
JOMJIEHHBIE JIy4l COOMparoTCs Ha ceTdyaTtke. Eciu n3zoOpaxkeHue npeaMera mojryqaercs
HE Ha ceTyaTke (mepe] Hel WM 3a Hel), TO YeJOBEK BUAUT MPEIMET HEUETKUM, Pa3Mbl-
ThIM, 0€3 nierasneil. KoHTakTHbIe IMH3bI, KaK U OUYKH, KOPPEKTUPYIOT OJIM30PYKOCTb, J1ajlb-
HO30PKOCTh, acTUTMaTh3M. KOHTaKTHBIE JIMH3BI UMEIOT (POPMY «UaIlny, U3rOTaBJIMBA-
FOTCS U3 MTPOHMIIAEMOTO JUIsl KUCIIOpoJa Marepuana. [IoBepXHOCTh, KOHTaKTUPYIOIIAs ¢
POTOBHIIEH, COOTBETCTBYET (POPME POTOBUIIBI, MIEPEIHSAS TOBEPXHOCTh UCIIPABIISIET HE-
MPaBWIbHYIO ONTHYECKYIO CUCTEMY rja3a, GOKYyCUpPYET U300pa’keHUe Ha CeTyaTKe, He
uckaxaer (opmy npeameroB. KoHTakTHbIE JMH3BI COMPHUKACAIOTCS uepe3 CIE3HYIO
TUIEHKY C POTOBHUIICH TJ1a3a U HaXOJAATCSI C HUM «B KOHTaKkTe». [ 1a3a nanbHO30pKUE HC-
NPaBJISIIOTCS KOHTAKTHBIMH COOMPAIOUIMMU JIMH3aMHU, I1a3a OJM30pYKHE — KOHTAaKT-
HBIMH PACcCEMBAIOLIMMU JIMH3aMU. Jlnana3oH KOPPEKIUU KOHTAKTHBIX JIMH3 JOCTaTOYHO
mupokui: oT +20 1o -20 guonTpui.
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obonoara
1. Kakoe ¢u3nueckoe siBiIeHHE JIEKUT B OCHOBE pa0OThl KOHTAKTHBIX JTHH3?

2. BLI6CpI/ITC N3 IIPCIJIOKCHHOTO IICPCUYHA ABAa BCPHBIX YTBCPIKACHUA U 3AITUIINUTC HO-

Mepa, ol KOTOPbIMU OHU YKa3aHBbI.
1) koppekTupytomas 3peH1ue NOBEPXHOCTh KOHTAKTHOM JIMH3bI — BHEIIIHSAS,

2) ucnpapyieHre OJIM30PYKOCTH TPeOyeT AEKOPATUBHYIO KOHTAKTHYIO JIMH3Y;

3) ucnpaBiieHHEe JaTbHO30PKOCTH TpeOyeT JMH3Y, YCUIMBAIONIYI0 (POKYCUpPOBAHKE CBe-
TOBBIX JIy4€H;

4) onHa W3 3a71a4 KOHTAKTHOM JIMH3BI COCTOUT B OTPAXKCHUH TAJIAI0IIETr0 Ha IJ1a3 CBETO-
BOT'0 MOTOKA;

5) Opu HOIIEHUU KOHTAKTHBIX JIMH3 MPOUCXOUT YMEHBIIIEHUE HHTEHCUBHOCTHU MoMaaa-
IOILIETO B IJ1a3 CBETOBOTO ITOTOKA.

Tect nmo Teme «OnTuka»

Bapuanr 1

1.JTaGopaTOpHBIM METO/I0M BIIEPBBIC U3MEPHI CKOPOCTh CBETA:
A. N. ®uzo

b. X. T'toiirenc

B. O. Pemep
2. 3aKOH OTpaKEHHUSI CBETa UMEET BUJI (CM. pUC.): |
A E=7 ’
sina |

n="——
B sinp
B.0=7
3. [TocTostHHAs BEIMYHMHA, BXOJSIINAs B 3aKOH MTPEIIOMJICHUS CBETA, HA3bIBACTCS:

A. a0COJIIOTHBIM TOKA3aTeNIEM PETOMIICHUS
b. oTHOCHTENBHBIM MMOKAa3aTENIEM MPETOMIIEHUS
B. nocrosiHHON nipenomiieHus

4.®opmyiia ONTUYECKOW CHJIBI JIMH3BL, 3TO. ..

o
T

Uenoek npubImkaercs K 3epkaiy co cKopocTbio. C Kakol CKOPOCTBIO OH COJIU-
KAETCS CO CBOUM HU300pakeHUEM?

M

A. ¢
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b. ¢

152
B. ¢
6. CrnoxeHne TByX KOT€PEHTHBIX BOJTH HA3bIBACTCS:
A. nucnepcuei
b. mudpaknmeit
B. uaTtepdepennueit
7. CrocoOHOCTh JEKTPOMArHUTHON BOJIHBI MPOXOAUTH Yepe3 OJTHOOCHBINA KPUCTAILT
B OTPEJICJICHHOM HANpaBJICHUU HA3bIBACTCS:
A. onsgpu3zanuen
b. uaTtepdepennueit
B. nudpakuueit
8. [Ipu nepexoe ayda B ONTHYECKU OOJiee TUIOTHYIO Cpeny. ..
A. yros mageHus 0oJIbIe yria MpeTOMICHHUS.
b. yron magenusi MEHbIIIE yTia MIPEIOMIICHUS.
B. yron magenus paBeH yriry IpelOMIICHHUS.
Q. Ecnu mpeameT HaxoauTcst Mexay (POKYCOM M ONITUYECKUM IIEHTPOM COOMparomieit
JIMH3BI, TO U300paxeHue OyaerT...
A. YBEJIMYEHHBIM.
b. yMeHbIIEHHBIM.
B. paBHBIM pazmepam npenmMera.
10. IIpu mpoxoxaeHUN OEJI0ro CBeTa Yyepe3 TPEXTPAaHHYIO MPU3MY Ha SKpaHE BUIHBI
Pa3HOIBETHBIE TIOJIOCHL. DTO SIBJICHUE ...
A. uaTEpPEpEHIINH.
b. nucnepcun.
B. nudpakmm.

Kpurepun ouenku:

«5» - BBINIOJIHEHBI NTpaBUIbHO 10 3amaHui;
«4» - BBINOJIHEHBI TPABWIBHO 8 - 9 3aaHNI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3aaHUI;
«2» - BBINIOJIHEHBI IPABUIIBHO 5 3a1aHUM.
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JlabopaTopHas padora «3yyeHue u3o0paskeHus MpeaMeTOB B TOHKOM JTMH3€)

Hean padoTbl: M3MEPUTH ONTHUYECKYIO CHIIYy M (DOKYCHOE PACCTOSTHHE COOHMparomen
JIMH3BI OJTHUM M3 CIIOCOOOB.
OO6opynoBaHme: ICTOYHUK CBETA, JIMHEWKA, JTMH3a COOMparomias, JaMIIOYKa Ha CTOMKE,
9KpaH, COCTMHUTEIBHBIC MPOBO/IA, BHIKIIOYATETh.
Teopernueckoe o0ocHOBaHue: dopmyna TOHKOU JIMH3BI UMEET
1 1 1
4+ ==
pur: ¢ F (1), rme d — paccTosiHHe OT JHMH3BI 10 00BeKTa, f — paccTosHue OT
JUH3BI 10 n300paxkenus, F — GokycHoe paccTosiHue TMH3bI, D — onTrudeckas cuiia JTUH3bI.
Jiist Toro, 4ToOBI YOSAUTHCS B MPUTOTHOCTH (OPMYJIbl TOHKOM JIMH3BI, 1JIs1 BAILIETO CITY-
yasi HEOOXOJMMO H3MEPHUTH C TOMOIIBI0 3TOH (OPMYJIBI ONTUYECKYIO CHIIy 3TOU
auH3bl D npu pasnuunbix 3HadeHusx d u f, HaliTH aOCOIOTHBIC TIOTPEIIHOCTH U3Mepe-
Hus D u yGeauThes, 4To B Ipenesiax TOYHOCTH HAIIUX M3MEPEHUI ONTHUYECKYIO CHITY
JIMH3BI MOKHO CYUTATh BEJIMUMHOU MOCTOSIHHOM, T.€. (hopMyia paboTaer.

e, 4 DTO MOXHO CHeNaTh, U3MEPUB PACCTOS-

2
S N\, At HUs 0 OT peMeTa 10 JIMH3BI U PaccTos-
\\::‘\_ & \\ \\,\ F 81 _
" o\ F e “\ HUs T OT JIMH3EL 10 peanbHOTO M300paxke
S Y \ TN 1 HUS Ha dKpaHe. PeanmpHOE mepeBepHyTOE
s°\ = 'R—" n300paxeHUe Ha dKpaHe IJisi colupato-

1 \ )

' el JIMH3BI MOJIy4aeTCsl, eCIH MPeaMET

pacnonommb OT JIUH3BI Ha paccTosHUM OosbiieM GokycHoro. [Ipu a3ToMm eciu paccrosi-
aue f<d< 2f, To u3obpaxenue OyaeT yBenuueHHbIM (puc.l), ecinu paccrosaum 2f<d, To
yMeHbIIeHHBIM (puc. 2). HalmoqaeMbIM IpeAMETOM MOXKET CIIYKUTh CBETSIIASCS CIIH-
paJIb JTAMIIOYKH.

[TpocTeiimmuii crmocod N3MEPEHUSONTHYECKON CHITBI U (POKYCHOTO PACCTOSIHUS COOMparo-

IIe¥ JIMH3BI OCHOBAH HA UCITIOJIb30BAHUU (DOPMYJIIBI JIMH3BI:

%+%—D (1) wnmm %+—=— (2)

B kadecTBe mpenmMeTa UCIONIB3YETCsl CBETAIAsACA JaMIiouka. JeiicTBuTenbHOe n300pa-
YKCHUE HATH HaKaja JaMIIOYKH MOJy4aroT Ha SKpaHe.

Xona paboThl
1.Co0paTh AJIEKTPHYSCKYIO II€Th, TOIKIIIOUYNB JIAMIIOYKY K UCTOYHHKY TOKa Yepe3 BbI-
KITFOYaTEb.
2.IlocTaBUTh TAMITOYKY M SKpaH 10 KpasiM CTOJIa, MKy HUMU TOMECTUTh JIMH3Y. [lepe-
Melas JUH3Y, MOJYYUTh PE3K0e N300paKeHHE CBETSIICHCS HUTH JIAMITOYKH.
3.M3meputh paccrosinus d u £, oOparure BHUMaHUE HA TOYHOCTh U3MEPEHUS PACCTOS-
HUM.
4.Paccunrtath 1o popmynam (1) u (2) ontudeckyto crity u OKyCHOE pacCTOSIHUE JINH3HI.
5.BeiBo IO pabote

BoaHoBBbIe CBOHCTBA cBeTAa
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Bonpocel a5 06cykaeHusi: UHTEPPEPEHIIUS CBETA; KOTEPEHTHOCTh CBETOBBIX JTyUei;
uHTephEepeHITNS B TOHKUX TUICHKAX; MOJOCH PaBHOW TOJIIUHBI, KOyiblla HproTOHA; 1H-
¢pakius cBeta; Tudpaxius Ha eI B MapaJlIeNIbHbIX JTydax; TUPpaKIMOHHAS PEIIeTKa,
MOHSTHE O ToNorpaduu; MOISIPU3AIHS TOMEPEUHBIX BOJIH; MOJSIPU3AIIMS CBETA; IBOHHOE
Jy4denpenoMIIEHUE; TUCIIEPCUsl CBETA; BUIbI U3ITyYEHHI; BUAbI CIIEKTPOB; CIIEKTPHI UC-
MyCKaHMs; COEKTPHI MOTJIOUICHUS; CIIEKTPAJIbHBIN aHalu3; yIbTpa(uoneToBoe U3Iyde-
HUe; UH(ppaKkpacHOE U3ITyUCHHE; PEHTTEHOBCKUE JTyUYH; X MPUPOJA U CBOMCTBA; IIKaJa
AIEKTPOMArHUTHBIX U3ITyYEHUN.

3aKOHOMEPHOCTH: YCIOBUS MUHUMYyMa U MaKCUMyMa MHTepPEepeHIIMOHHON U qudpak-
MOHHOM KapTUH; 3JICKTPOMAarHUTHasl TEOPUS CBETA; MEXaHU3M U3TTy4YECHHUS CBETA BELIE-
CTBOM.

IIpakTHyeckoe npuMeHeHne UHTEP(HEPEHIIMU B HAYKE U TEXHUKE; MOJIAPOUIOB; CIICK-
TpPaJbHOTO aHAJIN3a

Ka4vecTBeHHbIC 3a1a4H:

1 (BIIP). ¥Y3kuit my4ok O€J0T0 CBETa IMOCIe MPOXOKACHUS Yepe3 CTCKISHHYIO MPU3MY
MaéT Ha SKpaHe CIEKTp. 3alMIIWTE I[BETa CIEKTpa B MPABUILHON IMOCIEAOBATEIBHO-
CTH: CHHUHM, (PHOJIETOBBIN, 3€JIEHBIN, I0JIy00i.

2 (BIIP). Ha pucyHke npuBeIeHbI CIIEKTPhI U3TYUCHUS] aTOMapHBIX MAPOB T'eJIMsl, aproHa
1 HEeU3BeCTHOTr o Tra3a. Kakoe(-ue) BeiecTBo(-a) — reauid Wik aprol — BXOAUT(-ST) B CO-

CTaB HEM3BECTHOTO Ta3a’?
400 450 500 550 600 700

3 (BITP). BcTaBbTe nporyiieHHOE CI0BO (CIOBOCOYETaHUE) B TEKCT.
«O0bpazoBanHue paayry IpH MTPOXOXKICHUN CBETA YepPe3 MEJIKHE KArlTh BOBI TPOUCXOIUT

Omarogaps . IIpy 3TOM 3JIEKTPOMAarHUTHBIE BOJIHBI Pa3iny-
HOM JUIMHBI BOJIHBI JBHKYTCS B BOJE C Pa3HBIMM CKOPOCTSMH M IO3TOMY IO-Pa3HOMY
IIPEIOMIISIOTCS.

4(BIIP) YcTaHoBUTE COOTBETCTBUE MEXAY YCTPOMUCTBAMU M BUAAMM SJIEKTPOMArHUTHBIX
BOJIH, KOTOPBIE HCHOJIB3YIOTCS B 3TUX yCTpoMcTBax. JUIsl KaKI0ro yCcTpoucTBa U3 Imep-
BOT'O CTOJIOIA MOJIOEpUTE COOTBETCTBYIOUINI BUJ] 3JIEKTPOMArHUTHBIX BOJIH U3 BTOPOTO
CTOJIOLA.

YCTPOICTBA BU bl DJIEKTPOMAT'HUTHBIX BOJIH
A) namnbl B COJISIpUSIX, CHOCOOCTBYIO-|1) CBETOBBIE
1re 00pa30BaHUIO B KOXKE YEI0BEKA BHU-|2) pH(paKpacHbIe
TamuHa D
b) npubopsl ana uccnesoBaHUsT aTOM-|3) PEHTTC€HOBCKHUE
HOW KPUCTAIUTMIECKON PEIIETKH MOHO-|4) yibTpaduoaeToBbIe
KPUCTAJLJIOB

PacuéTrHble 3agaun:
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1. B TOHKOM BO3/yIIIHOM 3a30p€ MEXAY IBYMs CTEKISHHBIMH IJIaCTUHAMHU HAOIIOAAI0T
UHTEepHEPEHITMOHHYIO KapTHHY B 3€JIEHBIX Jydax JIMHON BomHEI 550 HM. Omnpenenure
TOJIIIIMHY TUIEHKH, €CIIA B HeW HAOII0AaI0T MAaKCUMYMBI 4 MOPSAKa.

2. [lepuon mudpakumonHoit pemietku 3 MkM. HaliauTe HanOONbIIMA MOPSAOK CIIEKTPa
IUIS JKEJITOTO CBETa C JUIMHON BOJIHBI 580 HM.

3. ToHkasg MBUIbHAA INICHKA OCBEIIAETCSI CBETOM ¢ JIrHOU BOJHEI 0,6 MKM. Ha ckoJIbKO
OTJIMYAIOTCS PA3HOCTH X0J1a IBYX OTPA)KEHHBIX BOJIH IS CBETIION U CIECAYIOIIEH 3a HEU
TEMHOU UHTEPPEPEHIIMOHHBIX MOJI0C?

3aaym HA MeTOIbI HAYYHOT' O MO3HAHUA:

1 (BIIP). M3yuas cBoiicTBa CBETOBOM BOJIHBI, YUYUTEIb HA YPOKE MPOBEN OIMBITHI C KPH-
CTaJUlaMU TypMaJMHa (OJJHOOCHBIMU MPO3PAUYHBIMU KpUCTAIIAMH 3€JIEHON OKPACKH, U3-
TOTOBJIEHHBIMH B (pOpME TIJIIACTUHBI, CM. puc.). OH HalpaBUJl NEPICHIUKYJIISIPHO MOBEPX-
HOCTH TIJIACTUHBI ITyYOK CBETA OT JCKTPUUECKOM JTaMIIbI, TPU ’TOM CBET YaCTHYHO 0CIa0
110 UHTEHCUBHOCTH U IPUOOPEI 3€TIEHOBATYI0 OKpacKy. Jlajiee mydok cBeTa ObLI HapaB-
JICH 4€pe3 BTOPOU TOYHO TAKOM K€ KPUCTAUT TYPMAJIMHA, TapaJUIeabHbI nepBoMy. [Ipu
OJINHAKOBO HAIPaBJIEHHBIX OCAX KPHUCTAJJIOB CBETOBOM IyYOK HECKOJIBKO Oojee ocnal-
JISJICS 3@ CYET MOTJIOMIEHUSI BO BTOPOM KpucTaie. Ho korma yunTens Havan Bpalarth
BTOPOI KPUCTAII, OCTABJISIS IEPBBIM HEMOABU)XHBIM, TO HA0JII01aJIOCh YIUBUTEILHOE SIB-
JIeHWE — railleHue cBeTa. M korjia ocu KpUCTAIIIOB ObUTH MEPIICHIUKYIJISIPHBL APYT APYTY,
CBET Y€pe3 BTOPYIO IUIACTUHY HE MPOXOJAUI COBCEM.

C kakoii 11e51p10 ObLT MPOBEJEH TAHHBINA OTIBIT?

2 (BIIP). BcTaBbTe B mpejioeHne MpOnyIIeHHbIE CI0BA, UCTIOIB3Ys HHMOPMAITUIO U3
TEKCTa.

Ha pucyHke moka3zaHa cxema OIbITa 1O Pa3IOKEHHIO CBETA B CIEKTP C TOMOIIBIO
. CormacHo omsbITy,
B HanOOJIbIIEH CTETNEeHU MPETIOMIISIOTCS

W

B omeem 3anuwume cnosa (covemanusi cnog) no nopsioky, 6e3 00ONOIHUMENbHbIX CUMBO-
7108.

[BeT npeameron
Bormpoc o npuunHe pa3mmyHOi OKpacKH TeJl 3aHUMaJl YM YeJIOBeKa yKe AaBHO. bosbIoe
3HAYCHHUE B MMOHUMAHWHW 3TOTO BOIpoca uMean padboTel HeloToHA (HayaBIIHECS OKOJIO
1666 1.) 110 pa3I0KEHUIO OEJI0TO CBETAa B CIIEKTP (CM. PUCYHOK).
Cger ot (oHaps ocBemaeT y3Koe MpsIMOYroibHOe oTBepctHe S (1ens). [Ipu momoru
nuH3bI L n300pakenne mieny noiydaercs Ha 3kpane MN B Buze y3koro 6emoro mpsmo-
yroapHuka S'. [lomecTuB Ha myTH aydeit nmpusmy P, 00Hapy UM, 4TO H300paKeHUE MIEITH
CMECTUTCSI M TPEBPATUTCS B OKPAIICHHYIO TIOJIOCKY, MEPEXObI IIBETOB B KOTOPOW OT
KpPacHOro K (hHOJIETOBOMY IOI00HBI HAOIIOAaEMBIM B pagayre. DTO pagyKHOE n300paxe-
Hre HpIOTOH Ha3Baj CIEKTPOM.
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Pucysoxk. HaGmiogeHHe JHCIIEPCHH CBETA
B T3.6J'II/IH€ IMPUBCACHBI B KAYCCTBC IIPUMCPA 3HAYCHHUA I10KA3aTCJIA IIPCIIOMIICHUS B 3aBH-
CUMOCTH OT AJIHMHBI BOJIHBI AJIA JIBYX COPTOB CTCKJIa M1 BOBI.

JUtHA BONHEL HM [TokazaTenp npeaoMIIeHUS
’ CTeKI1o, TSHKENbII A
(uBer) rmHT Crexo, nérkuii kpon|  Boga
656,3 (KpacHbIit) 1,6444 1,5145 1,3311
589,3 (3kénThIit) 1,6499 1,5170 1,3330
486,1 (rony6oil) 1 6657 1,5230 1,3371
404,7 (proneTOBBIi) 1,6852 1,5318 1,3428

[IBeT okpyxarommx HaC MPEIMETOB MOXKET ObITh Pa3IUYHBIM OJarojapsi TOMy, 4TO CBe-
TOBBIE BOJIHBI Pa3HOM JIJTMHBI B JIydye O€JOoro I[BeTa pacCEMBaIOTCsI, MOJIONIAIOTCS U MPO-
MyCKAIOTCS MpeAMETaMHt Mo-pa3HoMy. J[0mst CBeTOBOTO MOTOKA, yUaCTBYIOMIAs B KAXKIOM
U3 ATUX MPOIECCOB, OMPEACIISETCS C TOMOIIBIO COOTBETCTBYIOMIMX KOI(PPUIIMEHTOB: OT-
paXeHUs p, MPOITYCKAHUS T U TIOTJIOMICHHUS O.

Ecnu, Hanpumep, y Kakoro-iuodo tena Juisi KpacHOTO cBeTa KOA(P(UIIMEHT NPOITyCKaHUs
BEJINK, KO(P(UIIMEHT OTPaKEeHUs Mall, a s 3eIEHOT0 — HA000POT, TO ITO Teo OyaeT
Ka3aThCsl KPACHBIM B TIPOXO/ISIIIEM CBETE U 3€JIEHBIM B OTPKEHHOM. TaKMMM CBOWCTBaMU
obOnagaeT, HarpuMep, XJIOPOPHILT — BEIIECTBO, COACPIKAIIEECST B JIUCThSIX PACTCHHUM U
oOycroBnuBaroIiee ux 1BeT. PacTBop (BBITSIKKA) XJI0podHILIa B CHUPTY OKa3bIBaeTCs Ha
IIPOCBET KPACHBIM, a HA OTPAKEHUE — 3ETIEHBIM.

Jlyist oueHb Ge0oro Hempo3payHOro Tema KOI(PGUIIUEHT OTpaKeHUs OJM30K K €IUHUIIC
JUTSI BCEX JIJTUH BOJIH, a KOO(DPHUITMEHTHI MOTJIONICHUS ¥ TIPOITyCKaHus oueHb Majbl. [Ipo-
3pavyHOE CTEKJIO UMEET Majible KOO (PHUIIMEHTHI OTPaXKEHHUS U TIOTJIOMICHUS, a Kodh duim-
€HT MPOIMyCKaHUS OJIM3KUI K eAUHUIIE IJIs1 BCEX JJIMH BOJIH.

Paznuune B 3HaueHUSX KOIPHUIMEHTOB 0, THU P U UX 3aBUCHMOCTH OT I[BETa (IJTUHBI
BOJIHBI) [1JIAFOIIET0 CBeTa OOYCIIOBIMBAIOT Upe3BbIYaiiHOE pa3HOOOpa3ue B 1BETaX U OT-
TEHKaX pa3IUYHbIX TEL.

Bosmooicnoe pewenue:

Ha mecte mepBoro mpormycka JOJDKHO OBITH CIIOBO «IPU3MBD) WM CIOBOCOYETAHUE
«CTEKJITHHOM MPU3MBI», HA MECTE BTOPOTO — CIIOBOCOUYETAHHE «(HUOICTOBBIC JIyUH».
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KonTposbHasi padora no paszaeny «Onruka

I Bapuanr.
1. 'eoMeTpr4eCcKOil ONITUKON HA3BIBACTCH pa3aes ONTUKH, B KOTOPOM...
a) U3y4aroTCs 3aKOHBI PACTIPOCTPAHEHUS B TIPO3PAYHBIX CPE/IaX CBETOBOM YHEPTUU HaA OC-
HOBE IIPEJCTABIICHUS O CBETOBOM JIYUE;
0) rIy0OKO paccMaTpUBaIOTCS CBOMCTBA CBETA U €TI0 B3aMMO/JICHCTBHE C BEILIECTBOM.
2. OCHOBOIOJIO)KHMKOM KOPIYCKYJISPHO# TeOpHUH cBeTa ObLI...
a) Pémep; 0) HeroToH; B) MakcBe;
r) ApUCTOTEIIb; 1) ['tolireHc.
3. B uemM cynmiHOCTH MeTO/1a onpe/ie/ieHNsl CKOPOCTH cBeTa B onbiTe Pu3o?
a) 111 UBMEPEHUS BPEMEHH PacIpOCTPAHEHUs CBETA HUCIIOJIb30BAJIOCh BPAILAIOIIEECS
3epKajo;
0) 11 U3MEpPEHNs BpeMEHH PacpOCTPAaHEHUS CBETa MCIIOIb30BaJIC “TIpephIBaTeIb —
Bpaujaroueecs 3youaroe Kojieco.
4. /1sis1 TOro 4To0BI OTPAXKEHHBIH JIY4Y COCTABJISJ ¢ MagawuM yroJ 20°, yros na-
JEeHUSI CBETOBOIO JIy4a J0JKeH ObITh CJIeTyIOIIUM:
a) 40°
0) 30°
B) 20°
r) 10°
5. BoisicHuTe, 4emMy OyJaeT paBeH yroJi najeHusi NpH nepexoae CBeTOBOIo Jy4a B
ONTHYECKHU 0os1ee MUIOTHYIO CPeAy M3 ONTHYECKOM MeHee IJIOTHOM ?
a) yroJ naJieHusi paBeH i1y IpeIoMICHUS
0) cBeT MPOXOAUT 0€3 MPETOMIICHHUS
B) YroJi najieHus: 00JIbLIE yriia NpeJoMIICHHUS
T') YroJI aJICHUs] MEHBIIIE YIJIa MPEJIOMIICHUS.
6. Onpenessisi rIyOMHY BojgoeMa “Ha rJias”...
a) Mbl TOYHO OTpEEIsieM rIyOuHny;
0) THO Ka)KeTcs HaM TIyOxKe;
B) JTHO Ka)KeTcs Bceraa OJKe K HaM, T.€. MeJbue.
7. Kakue JTUH3bI HA3BIBAKOT BOTHYTHIMHU, KOI'/1a — BbINYKJIBIMH?
a) BOrHyThIMM — y KOTOPBIX Kpasi TOJIIE, YEM CEPE/INHA; BBIMYKIBIMU — Y KOTOPBIX
Kpasi TOHbIIIE, YEM Cepe/IMHA
0) BoruyThiMu — y KOTOPBIX Kpasi TOHBIIIE, YEM CEPEINHA; BBITYKIBIMU — Y KOTOPBIX
Kpas TOJILIE, YEM CepeIuHa
B) BOrHyThIMU — TeJa ¢ TOBEPXHOCTSIMHU, OOPAIICHHBIMU BHYTPb; BBIITYKIBIMH — C TIO-
BEPXHOCTSIMU, OOpAIlICHHBIMU HAPYXKY.
8. BuiOepure ¢gopmy.ty, 10 KOTOPOH PACCYUTHIBAIOT ONTHYECKYK) CHJIY JIMH3BI:

a)v=1/T
0) D=1/F
B) R=U/I
r)q=Q/m

9. OnTn4yeckne CUJIbI JIMH3 paBHbI S 1nTp U 8 AnTp. KakoBbl NX (pOKyCHBIE paccTo-
SIHUA?

a)2mul25wm 6)20mu 12,5m

B)2cmu 1,25 cm r)20cmu 12,5 cm
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10. Yemy paBHO JiMHeliHOe YBeJIUYEeHHE JIUH3bI?

a) ' =H/h
o) =f/F
B) ['=d/f
r)['=D/d

11. C kakoii ¢pu3nyecKoil XapaKTepPUCTUKON CBA3aHO pa3/jinyne B niBeTe?
a) CO CKOPOCTBIO CBETA;

0) C MHTEHCUBHOCTBIO CBETA;

B) C MOKa3aTeeM MPeIOMIICHHS CPEIbl;

T') C YaCTOTOM KOJeOaHUH.

12. JlnimHa BOJIHBI /151 (PHOJIETOBOIO IIBETA PABHA:
a)2-10"m

6)4-10"m

B)6-107" M

r8-10"m

13. B yem 3akJjo4aercs siBjieHue nHTepdepeHuu cera?
a) B YCUJICHUHU OJTHOTO CBETOBOIO IMyYKa JAPYTUM;

0) B MOJIyYEHHUU CIIEKTpa OEJIOro CBETA;

B) B OTMOAHUU CBETOM IPEMNSTCTBUM;

') B HAJIO’KEHUU CBETOBBIX BOJIH.

14. Kakue cBeTOBbIE BOJIHBI HA3bIBAKOTCH KOT€PEHTHBIMU?

a) UMEIOITUE OJIMHAKOBBIC YACTOTHI;

0) UMEIOIINE OJJMHAKOBBIE YaCTOThHI U PA3HOCTh HAYAIbHBIX (ha3, paBHYIO HYJIIO;

B) UMEIOIIME OJIMHAKOBBIC YACTOTHI U TIOCTOSIHHBIE pa3HOCTH (a3.

15. YcaoBue MmakcuMyma B TU(PPAKIIUOHHOM KAPTHHE, OJTY4YeHHOH ¢ MOMOIIbIO
pemerku, 4sin¢=*k% B sroii popmy.e d —3T0:

a) pa3HOCTb X0J1a MEX/Ty BOJIHAMH,

0) mepuoJI pelieTKH,

B) IIMPHMHA MaKCUMyMa Ha dKpaHe.

16. Macca Tesia m =1 kr. BeruucjinTe noJiHyIo ero SHepruio.

a)3 - 108 JIx
6)9 - 10° i
B) 9 - 10 I
)3 - 10 Tx

17. CBeyeHne I3KpaHa TeJIeBU30Pa OTHOCHTCH K:
a) XeMUJIFOMUHECICHIINH;

0) KaTOAO0JIOMUHECIICHITUH;

B) DJICKTPOJTFOMUHECIICHIINH;

) (OTOJFOMUHECIICHITUH.

18. I1.1a3ma naer:

a) CIIEKTp MOTJIOIICHHUS;

0) moJyIocaThIil CIIEKTP;

B) JIMHENYATHIN CIEKT;

I') CIUIOLIHOM CIIEKTP.

19. KakoB 1uana3oH 4acTOT HHPPAKPACHOI0 U3JIyYeHHs ?
a) ot 10° 10 107 I'y
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06) ot 10® 10 101 I'g

B) 0T 6,6 - 108 10 6.6 - 10°° 'y

r)or3 - 10" o3 - 10% Ty

20. IepeuncauTe BUALI 3J1eKTPOMArHUTHBIX H3JIy4eHHil B OPS/AKe BO3PACTAHUS
MX JJIMH BOJIH:

a) raMMa-u3Jy4YeHne, peHTTeHOBCKoe, YIbTpaduo/1eToBoe, BUAMMoe, HHdpakpac-
HOe, paJuou3/IydeHne, HU3K0YaCTOTHOE;

0) HU3KOUACTOTHOE, PaJIMOU3IydeHre, THQPAKPACHOE, BUANMOE, YIbTPa(HOIETOBOE,
PEHTTEHOBCKOE, TaMMa-H3/y4eHHE;

B) HU3KOYAaCTOTHOE, pafMon3TydeHne, HHPPAKPACHOE, BUTMMOE, PEHTTEHOBCKOE,
raMMa-u3JiydeHue, yibTpaduoleToBoe;

I') raMMa-n3JIy4eHue, PeHTIeHOBCKOE, YIbTpadHOoIeTOBOE, BUANMOE, HHYPAKPACHOE,
HU3KOUYACTOTHOE, PaJIMON3ITyUEHHE.

CnenuaynbHas Teopust oTHOcUTeIbHOCTH (CTO)

Bonpocel 1151 00CyKAeHHs . DHEPTHUS TTOKOSI.

3aKOoHOMEpPHOCTH:

noctynatel CTO; dopmyna sHEpruu Mokos; CBSA3b MAcChl U SHEPTHH CBOOOJHON ya-
CTHIIBI; DJIEMEHTHI PEISITUBUCTCKON JUHAMUKH

KayecTBeHHbI€ 3224

1. Ha 3emiie mpoBOAUTCS UCCIAEAOBAHUE 3aBUCUMOCTH YaCTOThI AJIEKTPOMArHUTHBIX KO-
Je0aHuil HACTPOEYHOT 0 KOHTYpa paAHONPUEMHUKA OT €ro MHAYKTUBHOCTH. Takoe ke nc-
ClIeIOBaHUE MPOBOJUTCA HA OOPTY PaKeThl, IBHKYLIEICS pAaBHOMEPHO OT LIEHTpa 3eMIIH
co ckopocTbio 0,6¢C. By lyT 1 OTAMYATHCS PE3YJIbTAThl UCCIECIOBAHUNA? 3€MITI0 CUUTANTE
NCO.

2. JIBe 4acTulbl JETAT CO CKOPOCTSMHU, PaBHBIMU CKOPOCTH CBeTa 1) HaBCTpeuy Apyr
JpYTy; 2) NEepNEeHIUKYJISIPHO IpyT Apyry. UeMy paBHa CKOPOCTh BTOPOI YaCTHUIIBI OTHO-
CUTEJILHO NIEPBOM B KaXkAOM ciryyae?

3. (BIIP) B uneprmanpHOii cucTeMe 0TCU€Ta CBET OT HETOABUKHOTO HCTOYHUKA PacTIpo-
CTpaHsieTcsl B BakyyMme co ckopocThio ¢ = 300 000 km/c. KakoBa ckOpocTh OTpakEHHOTO
CBETa B MHEPLUAIBHOW CHCTEME OTCUETA, CBA3AHHOM € 36pKaJIOM, KOTOPOE yIaseTcs OT
HMCTOYHHMKA CO CKOPOCTHIO V?

PacuérHble 3axa4u:

1. Macca nokos npotona passa 1,67-1027 kr. IIpoToH pa3roHseTcs B yCKOPUTEJIE 10 CKO-
poctu 0,65c.

1) YUemy paBHa HEpPrus MOKOsl MpOTOHA?

2) YUemy paBHa KMHETHUYECKAsi JHEPrUsi IPOTOHA?
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Pa3nen 6. KBanTtoBasi pusnka

KBanToBas onTuka

Bonpocel 1151 006CysKaeHNs : KOPITYCKYJISIPHO-BOJIHOBOM Tyain3M; (POTOH; BOJTHOBBIE CBOM-
CTBa YaCTHII; IaBJICHUE CBETA; XUMUUYECKOE JeiCTBUE cBeTa; (POTOIPDEKT.
3akonomepHocT: dopmyna [lnanka; cooTHoumieHue HeompenenéHHocren [eiizenbepra;
ypaBHeHUe DiHIITeHA 11 poTodpdekTa.

du3nyeckue OoNbITHI: ONbITH JlebeneBa u BaBuiosa; onbiTel CTONETOBA MO HCCIIEOBA-
HUIO doTodddekTa.

IpuHUIMIIBI JeHCTBUSI NPUOOPOB U YCTPOMCTB: (POTOITIEMEHTOB.

KauyecTBeHHbIE 3a1aUM:

1. ®otokaron ocemaroT cBeToM. Kak M3MeHSTCS (YBEJIMYMUTCS, YMEHBIIUTCS, HE U3MeE-
HUTCS) TIPA 3aMEHE B YCTAHOBKE JKENTOTO CBETOPMIBTPA HA CHHUH CIICTYIOITNE BETMYNHBIL:
1) Cuita TOKa HACBIIICHUS

2) CxopocTbh (pOTOHOB

3) Yacrora oTOoHOB

4) Dueprust HOTOHOB

5) Kunetnueckasi 3HEprusi BHIOUTHIX 3JIEKTPOHOB

6) 3anepxkuBaroliee HarpsHKeHue?

2. llpunymaiite cioco6 COPTUPOBKU MUKPOUYACTHUIL C IOMOIIIBIO JaBICHUS CBETA.

Pacuérnble 3a1aumn:

1. Onpenenute 3uepruto potona yacroroit 2:10 ° I,

2. Dueprus dortona cocrasnser 3,3:101° JIxx. Uemy paBHa 1uiHA BOJIHEI 3TOro GoToHa?

3. Onpenenute UMIyJIbC (POTOHA, AJIMHA BOIHBEI KOTOporo pasHa 4:10° M.

4. Yemy paBHA 4acTOTa M3IIy4YCHHUS, ITAJIAIOMIETO HA (POTOIEMEHT, €CITH 3aJCPKUBAOIIICE
HanpspkeHue coctasisier 0,5 B. PaboTa BbIxo/1a 3JIEKTPOHOB U3 JAHHOTO BEIIECTBA COCTAB-
mset 1,5 3B.

3a1a4u HA YUTATENbCKYI0 TPAMOTHOCTD:

1. (BITP) ®oTope3ncTopsbl

doTope3nucTopaMu Ha3bIBAIOTCS MOTYMPOBOAHUKOBBIE MPUOOPHI, TPOBOJUMOCTH (U, COOT-
BETCTBEHHO, 3JIEKTPUUYECKOE COMPOTUBIICHHE) KOTOPHIX MEHSIETCS MOJ JACHCTBUEM CBETA.
[TpuurHa GOTOMPOBOIUMOCTH — BHYTPpeHHUU POTOAD(DEKT — yBeInueHNUE KOHIIEHTpAIUN
3JIEKTPOHOB B 30HE MPOBOAUMOCTH U JIBIPOK B BAJIEHTHOM 30HE. [101 BO31eicTBUEM CBETO-
BOT'O TIOTOKA AJIEKTPUUECKOE COMPOTUBIIEHUE CIIOS YMEHbILIAETCS B HECKOJIBKO pa3. doro-
CONPOTUBJICHUS 00J1aJJat0T BBICOKOUW UyBCTBUTEIBLHOCTBIO, CTA0UIILHOCTHIO, SKOHOMUYHBI U
HaJIEKHBI B OKCIUTyaTalllH.

CBETOYYBCTBUTEIIbHBINA CIION MOJIYITPOBOJHUKOBOIO MaTepuaia B TAKUX COMPOTUBIICHUSIX
MOMENIEH MEXIY JIBYMsI TOKOMPOBOASIIMMU 3iekTponamu. [Ipu ocBemeHuu doropesu-
CTOpa TOK B LIETIM CWJILHO BO3pacTaeT. Pa3HOCTh TOKOB MPH HAJIUYUU U OTCYTCTBUM OCBE-
IIICHUST HA3bIBAETCSI CBETOBOM TOK WJIH (DOTOTOK, BETUYMHA KOTOPOTO 3aBUCUT OT HHTCHCHB-
HOCTHU OCBEILECHHUSI, BEJIMUMHBI MPUIIOKEHHOTO HAIPSKEHUSI, a TAKXKE OT BHJA U Pa3MEPOB
MOJIyPOBOJIHUKA, UCTIOJIB3yEMOT0 B (poTOpEe3ucTope.

Henoctatkom ¢GoTope3ncTopoB, Kak U JIIOOBIX MOIYMPOBOIHUKOBBIX IPHOOPOB, SBIIIECTCS
CYIIIECTBEHHAS 3aBUCUMOCTH MapaMeTpoB OT Temmeparypbl. CerogHs (poTope3ncTopsl mu-
POKO IPUMEHSIOTCS BO MHOTUX OTPacCisiX HAYKU U TEXHUKU. JlaTUYMKK 3abIMIEHHOCTH pas3-
JUYHBIX 00BEKTOB, ABTOMATHUYECKHUE BBIKJIIOYATENIN YJIMYHOTO OCBEILEHUS U TYPHUKETHI B
METPOIOJIUTEHE — IPUMEPHI MPUMEHEHHS] (POTOPE3UCTOPOB.
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OTBeTbTE Ha BOIPOCHI:

1)  Ha kakoM siBI€HHH OCHOBAH MPHHIIUI JEHCTBHUS ITOIYTPOBOJHUKOBEIX (POTOPE3UCTO-
poB? OTBET NOSICHUTE.

2)  LenecooOpa3Ho i1 MPUMEHSTH (POTOPE3UCTOPHI IS ABTOMATUICCKHX JATYMKOB B J10-
MEHHBIX ITeyax?

Tect «KBanToBast onTuka

Bapuanr 1

1.OTaenbHas MOPIUS ANEKTPOMArHUTHOM SHEPTUH, UCITyCKaEMasi aTOMOM, Ha3bIBACTCA:

A. JKOyIeM

b. anekTpoHoM

B. xBanTOM

2.DJHeprus KBaHTa NPOMOPIMOHATBHA!

A. CKOpOCTH KBaHTa

b. BpemeHnn n3nyuyeHus

B. yactote kosiebanui

3.Ilox dhoTodddhexkToM NOHUMAIOT SIBJICHUE B3aUMOJICHCTBHS CBETA C BEIIECTBOM, MPU KO-
TOPOM MPOUCXOIUT:

A. BBIPBIBaHHE ATOMOB

b. BeIpBIBaHME JIIEKTPOHOB

B. nornoiuienne 351€KTPOHOB

4.9ueprus GotoHa onpeensiercs: GopMyIoii:

A.E= hv

b. E= h4

B. E=hc

5. Jlazep usnyuaer cBer yactoroit 5 * 10 ', JIyu 5T0ro nasepa MOXHO IIPEACTaBUTh, KaK
MOTOK (POTOHOB, SHEPTUS KAKIOTO U3 KOTOPHIX PaBHA...

A.9,9 * 10712 Ix

B.2, 10 Ix

B. 3,3 * 10 Ix

I.1,32* 10" Ix

6. CornmacHo runorese [limanka, sHEPTHS CBETA MOIJIOMIAETCS BELIECTBOM. ..

A. B 3aBUCUMOCTH OT HUHTEHCUBHOCTH CBETA.

b. nopumsmu, paBasiMu hv

B. mo0eiMu ponopriusiMu (KBaHTaMH ).

I'. HempepbIBHO, MOKa €CTh OCBEILECHHUE.

7.ITouemy nipu ucnyckanuu (OTOHA 3apsii aToMa HE MEHSIETCS?

8. [1macTrHa W3 HUKEIST OCBEIIAETCS CBETOM, dHEprus (HOTOHOB KOTOporo paBHa 8 3B. [1pu
ATOM B pe3ysibrare (GoTod(perTa u3 TIACTUHBI BBIJIETAIOT DJIEKTPOHBI ¢ dHEprueit 3,5 3B.
KakoBa pa0GoTa BbIX0/1a 3JIEKTPOHOB W3 HUKEJIS.

A.11,553B.

b. 4,5 3B.

B. 2,3 3B.

I'.-4,55B.

9. YueHHK yMEHbBIIWI NHTEHCUBHOCTh CBETOBOT'O Iy4YKa, IOMECTUB HA €0 MYTH 3aKOIYEH-
HYIO CTEKJIIHHYIO IUIACTUHKY. UTO M3MEHUIIOCh B 3TOM CBETOBOM ITyUYKeE, €CIIU CBET pac-
CMaTpUBATh KaK MOTOK (POTOHOB?

A. YMeHbImIach SHEPTrus KAXA0r0 (JOTOHA B CBETOBOM ITyUKe.
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b. YMenbmunace yacrora cBera.

B. Ymenpmmnocs ynciio ¢OoTOHOB B €IUHHUIE 00beMa CBETOBOTO ITyUKa.

I'. YMeHpImHI0oCh Kak 4Yuciio (POTOHOB B €AUHUIIE 00bEMAa CBETOBOTO IMyYKa, TaK M SHEPTHUs
KaxJ10T0 (hOTOHA.

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIIbHO 10 3a1aHMi;
«4» - BBINIOJIHEHBI TPABWIBHO 8 - 9 3a7aHMUI;
«3» - BBINOJHEHBI TPABWIBHO 6 - 7 3a7jaHUI;
«2» - BBINIOJHEHBI TPAaBWJIBHO S 3aJIaHUH.

Du3uKa aToMa U AaTOMHOT0 /Apa

Bonpocs 1151 00cy:KIeHus : siiepHasi MOJeNb aToMa; Mojiellb aToma Bogopoaa H. bopa;
PaIMOaKTUBHOCTE; Ne(EKT MacC; YHEPTHUS CBS3H, UCKYCCTBEHHAS PaIlOaKTUBHOCTD; IIETI-
Hasl siIepHast peaKIus; TEPMOsIIepHas peaKIus; OMOJIOTHIECKOE TEHCTBUEC HOHI3UPYIOIINX
W3ITyYCHH; JIEMEHTAPHBIC YACTHUIIHI,

3akoHoMepHOCTH: KBaHTOBBIE OCTyaThl H. bopa; 3akoH pagnoakTHBHOTO pacnajia; mpa-
BUJIa CMEIICHUS TIPU PATMOAKTUBHBIX MPEBPAIEHUSAX; 3AKOH COXPAHECHUS 3apsiJOBOTO U
MacCCOBOTO YHCEII B SIJIEPHBIX PEAKIIUAXK; ONMPECICHUE SHEPTUH CBSI3U sIpa U dSHEpTreTuYe-
CKOT'O BBIXO/Ia SIICPHON PEaKIUU.

du3nyeckue onbITHI: ONbIT Pezepdopia mo 0OHApyKEHUIO COCTaBa PaAMOAKTUBHOTO U3-
nydenus; onbIT Pesepdopma mo paccesnuto a-uactuil; ddpdext Uepenkona-Basuiosa;
onbIT Pesepdopaa mo obHapykeHHI0 poTOHA (TIepBast siiepHast peakius).

IpuHnmn geicTBUs NPUOOPOB M YCTPOICTB: JIJIsi HAOJIOACHHS 1 PETUCTPALIMU YACTHIL;
Ja3epa; SIEPHOr0 peakTopa

KoutpoJsbHas padora «@Pu3uKa aTOMA M ATOMHOI'0 SIAPa»

3ananme #1
Yo takoe nedekT macc?

1) DT0 U30BITOK MACCHI s/ipa MO0 CPABHEHUIO C MAaCCOM COCTABIISIIOIINX €TI0 HYKJIOHOB
2) DTO HEOCTATOK MACCHI SIpa IO CPABHEHHUIO C MACCOM COCTABIIAIONINX €0 HYKJIOHOB
3) OT0 3¢ dheKT mpeBpaIieHus MacChl B YHEPTHUIO

4) DTO HEOTHOPOHOCTh pacIpeeICHNUS MAcChl B aTOME

3aganme #2

B kakoM ciydae HU MaccoBO€, HU 3apsI0BOE YHCIIO SIpa HE U3MCHSICTCS ?

1) IIpu anbda-pacnane

2) Ilpu Geta-pacnane

3) [Ipu ucmyckaHuu raMMa-KBaHTa

4) Ilpu ucnyckanuu HEUTPOHA

5) IIpu ucnyckaHuM NO3UTPOHA

3ananue #3

B sipepHoOM peakuuy, MIpUBEIEHHON HUXKE, BMECTO 3HAKa BONPOCA...

iBe+ jHe = 2C+7?

1) momxHa ObITH anb(a-gacTuia

2) nomxHa OBITh OeTa-JacTHIla

3) momkeH OBITh raMMa-KBaHT

4) nomxeH ObITh HEUTPOH
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5) noyKkeH ObITh IPOTOH

3ananue #4

[Tpu KakoMm mporiecce siAPO CaMOMPOU3BOIBLHO HCITYCKACT SJECKTPOH?

1) ansda-pacnan

2) bera-pacmnajn

3) ramma-pacnan

4) HEUTPOHHOE U3TYyUYCHHE

3ananue #5

[Ipu panmnoakTUBHOM pacrajie 3aBUCUMOCTb OCTaBIINXCSI AKTUBHBIX sIJIEp OT BPEMEHU SIB-
JSETCAL...

1) nuHeHOM

2) KBaIpaTUYHOU

3) SKCTIOHEHIIUATBLHOM

4) norapudmMuuecKon

3ananue #6

Kakoii aneMeHT sBisieTcs NpoAyKToM aib(a-pacnaaa paaus?

1) Kpunron

2) Payon

3) AKTUHUI

4) Opannuit

3aganme #7

B cucreme CU norsomieHHas 1032 U3MEPSETCS B...

1) rpasx

2) pagax

3) peHTreHax

4) 3uBepTax

3aganue #8

B cucreme CU sxBUBaNieHTHAA 1032 U3MEPSAETCA B...

1) rpasx

2) pagax

3) peHTreHax

4) 3uBepTax

3ananue #9

[Touemy simepHbIC peakinu Ha HEUTpoHax OoJiee A3 (HEKTUBHBI, UeM OoMOapaAUpOBKa
anb(a-gacTUIIAMU WM PEaKIIUU Ha TTPOTOHAX ?

1) [ToTomMy 9TO HEUTPOHBI HE UMEIOT 3apsi/ia U HE UCTIBITHIBAIOT DJIEKTPOCTATUIECKOTO OT-
TaJKWBAHUS CO CTOPOHBI siipa

2) IToTromy 4TO HEUTPOHBI 00JIATAIOT OOJIBIIIEH MACCOM, YeM MPOTOHBI ¥ OOJIBINEH TPOHHU-
KaIOIIEeH CIIOCOOHOCTRIO, YeM allb(a-dacTHIIbI

3) [ToTomy 4TO IPOTOHKI 00IaIAFOT OOJNIBINEH MACCOM, YEM IIEKTPOHBI U MEHBIIEH TIPO-
HUKAFOIICH CITOCOOHOCTHIO, YeM OeTa-4acTHIIBI

4) Ilo apyrum npuyuHaMm

3ananue #10

Pacnionoxxure pa3iandHble BUIbI U3ITYYEHUI B COOTBETCTBUM C UX KOA(D(DUIIMEHTOM Kaue-
cTBa (Ha4YMHAs C HAUMEHBIIIETO)

Vkaoicume nopsiook credosanust ecex 4 sapuanmog omeema.

1. Anbda-yun

2. N'amma-nyuu
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3. CpenHuie HEUTPOHBI

4. BeicTpble HEUTPOHBI

3ananue #11

LlenHas peakuus ypaHa oOyCIIOBJIEHA...

Buibepume necrkonvro uz 4 eapuanmog omseema:

1) Tem, 4TO ypaH paJMOaKTUBEH

2) TeM YTO AJ]ipa ypaHa JAeATcs

3) TeM YTO MpH AEJICHUU SJEP ypaHa UCITYyCKalOTCI HEUTPOHbI

4) TeM, 4TO y ypaHa UMEETCs 1iesasi paJuOaKTUBHAS 1IETI0YKa JOUEPHUX MPOAYKTOB pac-
naja

3ananue #12

Bonpoc:

DK30TEpPMHUYECKON pEeaKIMEN HA3bIBACTCL. .

1) TepmosiiepHas peakius

2) peakiusi, SHEpreTUYECKUi BbIX0l KOTOPOU OOJbIIe HYJIs

3) peakuus, SHEPreTUYECKUI BBIXOJT KOTOPOH MEHBIIE HYJIS

4) peakuus 0€3 IHEPTETUUECKOTO BBIXOAa

3apganue #13

Bonpoc:

BriOepere BepHbIC YTBEPKICHUS

Vkaoicume ucmunnocms uiu 1094CHOCMb 6APUAHINOE OMBEMA.:

1. TenioBbIE AAEKTPOCTAHIIMM HAHOCSAT MEHBIIHI BPE SKOJIOTUN, YEM ATOMHBIE AJIEK-
TPOCTaHIIUU

2. B sigepHbIX peakTopax akTUBHO Hcnoib3yercsa U-235

3. TemoBbIe AEKTpOCTAHIIMK O0JIee Oe30IacHbIC, YeM aTOMHBIC DJICKTPOCTAHIINN
4. ATOMHBIE 2JIEKTPOCTAHITUU HY>KIAIOTCS B OOJIBIIIUX TEPPUTOPHUIX

3ananue #14

Pacnionoxxure BUIbI U3TyYEHUSI B COOTBETCTBUU C UX MMPOHUKAIOLIEH CITOCOOHOCTHIO
(HauMHas ¢ HAMMEHBIIEH )

Vxaowcume nopsiook credosanust ecex 3 sapuanmog omeema.

1. bera-nyun

2. Anbda-nyun

3. 'amma-nyun

3aganme #15

BriGepere BepHbIe yTBEPKICHUS

Kaxcume UCMUHHOCMb UIU JIOHCHOCMb 8APUAHINOE OMEemda.

1. V BCcexX 4acTHIl JOJDKHBI ObITh QHTHYACTULIBI

2. [Ipy CTONKHOBEHUH Taphl YaCTHIIBI-AHTUYACTHUIA TTPOUCXOIUT SBICHUE aHHUTHJIS-
1805041

3. AHTHYACTHIEI 00Ja1aI0T 00JIee BEICOKOM DHEPIUEH, YeM OOBIYHBIC YaCTHIIBI

4, dyHIaMEHTAIIbHBIC B3aUMOICHCTBUS B AHTHBEIICCTBE OTIUIAOTCS OT (PYHIaMCH-

TaJIbHBIX B3aUMOJICHCTBUM B BEIIICCTBE

3ananue #16

IlepeHoCUMKaMu CHIIBHOT'O B3aMMOJICUCTBUS SIBJISIFOTCS. ...
1) KBapku

2) M1ooHbI

3) I'mrooHbI

4) bo3oHbI
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3apanue #17

YacTtuiiamu, OTHOCAIIUMCS K TPYMIE aAPOHOB, SABISIOTCS...
Buibepume necrkonvro uz 5 eapuanmog omseema:

1) JIenToubI

2) DIEKTPOHBI

3) bapuonsl

4) ®oTOHBI

3ananue #18

CKOJIbKO Ha CErOJIHAIIHUN J€Hb OTKPBITO BUAOB HEUTPUHO?
11

2) 2

3)3

4) 4

3ananue #19

UTto, B IEPCHEKTUBE MOXKET PEIIUTH MPOOIEMY IHEPTETUUECKOTO royioaa’?
Buibepume neckonvro uz 4 eapuanmoe omsema:

1) OcBoeHuEe TepMOSICPHOTO CUHTE3a

2) Kononuszanust Mapca, a mo3gHee u Apyrux IiaHeT

3) Haxoxpaenue criocoda yaep:aHus aHTHUBEIIESCTBA

4) Co3nianre CBEpXMOIIHBIX Ja3epOB

3ananue #20

ComnocraBbTe TEOPUH C IPEAMETOM TOTO, UYTO OHU OMHUCHIBAIOT: KBAHTOBAs XPOMOIMHA-
MuKa?

Vkaorcume coomeemcmeue o4 6cex 4 eapuanmos omseema:
1) DnekTpoMarHuTHOE B3aUMOJICHCTBIE

2) Bce B3aumoieiicTBUS

3) Bce B3aumopeiicTBIsA, KpOME TPAaBUTALIUOHHOTO

4) CunbHOE B3aUMO/ICHCTBUE

5) B3zaumoneiicTBre, 00beAUHSIONIEE JICKTPOMArHUTHOE U CJ1a00e B3aUMOJEHCTBUS
3ananue #21

Kaxkoii u3 ¢hyHgaMeHTaIbHBIX TUTIOB B3aUMOJICUCTBUIN paHbIIEe OCTATbHBIX BBIICISICTCS
MIPY TTOHUKEHUU SHEPTUU YaCTHIL?

1) I'paBuTaIMOHHOE

2) DAEeKTpOMarHuTHOE

3) CunpHoe

4) Cnaboe

3ananue #22

Kakune yacTuilpl CUUTarOTCA UCTUHHO 3JIEMEHTAPHBIMU ?
Buvibepume necrkonvko uz 4 eapuanmos omseema:

1) Jlentonbt

2) Me3onbl

3) KBapku

4) bapuonsl

3ananue #23

HazoBute mitochl Hay4HO-TEXHUUECKOU PEBOIIOIIUU
Buvibepume neckonvro uz 5 sapuanmoe omseema:

1) Coznanne MOIIIHOTO OPYKUS

2) Bueapenue nHGOpMaAIMOHHBIX TEXHOJIOTHH
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3) 3arpsi3HEHHE OKPY KAIOIIEH CPeIb

4) OTuy>X1€HHE OT NPUPOJIbI

5) YnpaBiieHre U KOHTPOJIb MHOTHUX MTPOLIECCOB C TOMOIIBIO 3JIEKTPOHUKHU

3ananue #24

HaszoBure uyepThl HAy4YHO-TEXHUYECKOW PEBOJIIOLUN

Buibepume necrkonvro uz 4 eapuanmog omseema:

1) ABToMartu3anus Npou3BOACTBA

2) Ilpupoct HaceneHus

3) BoeHHO-TEeXHHYECKUM MPOTrpecc

4) Ilagenue o611eTO YpOBHS 00pa30BaHUS

3ananue #25

Bonpoc:

CormocTaBbTe TEOPUH C TIPEIMETOM TOTO, UTO OHU OMHUCHIBAIOT: AJIEKTpOcIadas Teopusi?
Vkaowcume coomseemcemeue ons écex 4 eapuanmos omeema:

1) DnexTpoMarHuTHOE B3aUMO/ICHCTBUE

2) Bce B3aumoieiicTBUA

3) Bce B3auMopeiicTBus, KpOMe rpaBUTALMOHHOTO

4) CunbpHOE B3aUMOJICHCTBHUE

5) BzaumogeicTBue, 00beTUHSIONIEE JICKTPOMAarHUTHOE U ¢J1ab0e B3anMOJICHCTBU

Crpoenne CoiHEUHOH CUCTEMBI

Bonpochl 1151 00CyKIEeHMS : TTAHETHI 36MHOM TPYIIIBI ¥ IJIaHETHI-TUTaHTBL;, MAJIBIE TEa
ConneuHoll cucremsl; cuctema 3emiussi—JIyHa.

3aKoHOMEpPHOCTH: TUI0TE3a O opMuUpOBaHUU BeeX Tel COTHEUHOM cUCTEMBI B IpoLiecce
JUTUTEJIbHOM 3BOJIIOIIMH XOJIOJHOTO Ta30MbLIEBOro o0jIaka

KauyecTBeHHBIE 32124
1. PaccmoTpuTe Tabiuily, COAEPKAIIYIO XapaKTEPUCTUKU HEKOTOPHIX CITyTHUKOB TUIAHET
CoOJIHEYHOU CUCTEMBI.

Paaunyc Paauyc Cpennsis Bropas kocmu-
Ha3BaHnue

CIYTHUKA, |OPOUTHI, |IUIOTHOCTb, |YeCKasi CKO- Inanera
CIYTHHUKA 3

KM ThIC. KM |I/cM pocTh, M/C
Jlyna 1737 384,4 3,35 2038 3emutst
doboc ~12 9,38 2,20 11 Mapc
EBpomna 1569 670,9 2,97 2040 FOnurep
Kammucro |2400 1883 1,86 2420 FOnurep
Ho 1815 422,6 3,57 2560 FOnurep
Tutan 2575 12219 1,88 2640 CarypH
O6epon 761 587,0 1,50 770 Ypan
Tputon 1350 355,0 2,08 1450 Hentyn

BriOepute 1Ba yTBEp:KICHHS, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTUKAM TIJIaHET.
1) Macca Jlynst 60mb11e maccsl Ho.
2) Vckopenne cBOOOAHOTO MajeHus Ha TpuToHe nmpuMmepHo pasHo 0,79 m/c?,
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3) Cuna nputspkenus Mo k FOnurepy Gombiire, yem cuia npuTsbkeHus EBporibl.

4) IlepBas kocMuueckasi ckopocTs 11t Dobdoca coctasisieT mpumepHo 0,08 km/c.

5) Illepuon obpamenus Kamnucro mensiie nepuoaa oopaienus EBponsl Bokpyr FOmnu-
Tepa.

2.  Ha pucyHke mpuBeICHO CXEMAaTHYECKOE U300paKEHUE COTHEUHOU cucTeMbl. [1na-
HETHI Ha 3TOM PUCYHKE 0003HaueHbI uppamu. BeiOeprure N3 mpuBeIEHHBIX HIKE YTBEP-
KICHUI IBa BEPHBIX, U YKAKUTE UX HOMEpa.

1) Ilnaneroit 2 asnsiercst Benepa.

2) [Inanera 5 OTHOCHUTCS K IUIAHETaM 36MHOM TPYTIIIHI.

3) Ilnanera 3 umeet 1 cryTHHK.

4) [Inanera 5 HE UMEET CIIyTHUKOB.

5) Atmocdepa maHeTsl 1 COCTOUT, B OCHOBHOM, M3 YTIIEKUCIIOTO Ta3a.

3. JlaHBI 3IeMEHTHI OPOUT HEKOTOPBIX ACTEPOUIOB.

Ha3Banmue Boabmas noayocs, a. e. | IKCHEHTPUCHUTET ;—I;Tl::’oﬂenne op-
JlamoKJ1 12 0,87 62

1992 QB1 44 0,06 2,2

Xapukio 16 0,17 23

I'exTop 5,2 0,022 18

Kubena 3.4 0,11 3,6

Actpes 2,6 0,19 5,4

Kacramus 1,1 0,48 8,9

Bri6epute 1Ba yTBEpKIACHHMSI, KOTOPbIE COOTBETCTBYIOT NPUBEAEHHBIM acCTEPOUIAM.
1) Actepoun Xapukio aBuxeTcs: Mexay opoutamu CatypHa u YpaHa.

2) Kubena, Kacranus u Actpesi — Bce acTepOU Ibl IIIaBHOTO Mosca.

3) JlamoxJ1 BbIIIE BCEX MOAHUMAETCS HaJl TNIOCKOCTBIO SKJIUITUKH.

4) B nepurenuu cBoeit opoutsl ['extop Oosiee yem B ABa pasza oymke kK CoJHILy, YeM B
adenuu.

5) Ilepuon o6pamenus 1992 QB1 Bokpyr Comnina 6oaee 300 ner.

Pacuérnnie 3agaum:
1. Ha noBepXHOCTH KaKOM IJIAHETHI 36MHOM TPYIIIBI BEC KOCMOHABTOB OyeT HAUMEHb-
uM?
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IBoJonua Becejennoi

Bonpocs! 1151 06cy:kaenusi: ctpoenne u Bororus ComHIa 1 3BE31; KiaccupuKarms
3BE3/1; KOHEYHBIE CTA/INU KU3HU 3BE3].

['anakTuka; COBpeMEHHBIE MPEACTABICHUS O CTPOCHHUH U 3BOJIIOLUH BceneHHOou.
3aKOHOMEPHOCTH: TUarpaMMa «CIEKTP — CBETUMOCTBY, 3aBUCUMOCTh CKOPOCTH U MPO-
JOJKATEIIBHOCTH 3BOJIFOLIMU 3BE3/ OT UX MAaCChI;

BBIBOJ A. A. @puamaHa o He cTanrnoHapHOCcTH Beenennoit; «KpacHoe cMeleHne» B CIeK-
Tpax rajlakTHuK 1 3akoH Xa60ma; runote3a I'. A. 'amoBa o ropsiuem Hauasie BeeneHHol, ee
000CHOBaHUE U MOJTBEPKICHHE

KauecTrBeHHBIE 3212Un:
1. PaccmoTpuTte cxemy cTpoeHUs Hallew cnupaibHOM ["amakTiuky (BUABI IJIAIIMS U C

peobpa).

Huck

~.

Kopona

\ .

0 5 10
Kunonapeekn

@

BriOepuTe Bce BEpHBIE YTBEPKIECHUS, KOTOPbIE COOTBETCTBYIOT 3JIEMEHTaM, 0003HaYEH-
HbIM 1udpamu 1-5.

1) Hudpa 1 — sapo 'anaktuku.

2) ludpa 2 — croruieHus 6€IbIX KapIUKOB Ha Kpato [ 'amakTuku.

3) lludpa 3 — mapoBbie CKOTUICHUS.

4) Iudpa 4 — nonoxxkeHue co3Be3us Tenel B CHUpaTbHOM PyKaBe.

5) ludpa 5— 10 000 cBETOBBIX JIET.

2. OnBuH Xa006 yctaHoBmI, yTo Beenennas pacmupsiercsi. Beibepure Bce BepHbIe
YTBEPKJICHUS, KOTOPhIE TPABUIILHO OMUCKHIBAIOT ATO SBJICHHE.

1) Obpa3oBasuieecs: BO BpeMsi bosbIIOro B3pbiBa *KECTKOE TaMMa-U3ITy4eHUE PETUCTPUPY-
eTCs OpOUTABLHBIMU TEJIECKOIIAMH B BUJI€ TaMMa-BCIIBIIIEK.

2) ITpuunno# pacmmpenus: BeeneHHol siBasieTcs: 00Jb1I0Ee KOJIMYECTBO aHTUMATEPHUHU B ra-
JAKTHKaX.

3) Pacumpenue BeeneHHON POUCXOIUT C YCKOPEHUEM.

4) Bce 3BE3b1 B Hamel ["anaktuke yaanstorest ot CosHIia.

5) PaccrosiHre Mex 1y JOCTATOYHO YAAJIEHHBIMU JAPYT OT JIpyra o0bekTamu BeeneHHoit co
BPEMEHEM YBEITUINBACTCSI.

3. Bri6epure Ba THIIAa OOBEKTOB, KOTOPBIE MIPUCYTCTBYIOT TJIABHBIM 00Pa30M B JIMCKE
Hawen ['anakTuku.

1) MarennanoBsl O6aka

2) paccesiHHbIE 3BE3IHBIE CKOTUICHUS

3) KkBazapsbl

4) mapoBble 3BE3AHBIEC CKOIIJICHUS

5) Mex3BE3IHBIN Ta3

4, 3Be3/IHbIE CKOILIEHUSI COJIEP KAT THICAYM U J1aykKe MUJUTMOHBI 3BE€3/1. BriOepuTe Ba
YTBEPKJICHUS, KOTOPbIE IPABUIILHO OMUCKIBAIOT 3BE3/IbI OAHOTO ckoruienus. [loz ciioBom
«OJIMHAKOBBIN» MOHUMAETCS OJIM30CTh COOTBETCTBYIOIIMX 3HAUYCHUM JJIs 3BE3]] TAaHHOTO
CKOIUICHHUSI.

1) Bee 3BE3/1b1 CKOIUIEHUS UMEIOT OJIMHAKOBYIO TEMIIEPATYPY.
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2) Bce 3BE3/1bI CKOMIIEHHSI UMEIOT OJIMHAKOBBIN Mapaiakc.
3) Bce 3BE3/1b1 CKOIUICHUS UMEIOT OJJMHAKOBYIO MacCy.

4) Bce 3BE3/1bI CKOIJICHUSI UMEIOT OJJMHAKOBYIO CBETUMOCT.
5) Bce 3BE3/bI CKOTUICHUSI UMEIOT OJIMHAKOBBIM BO3PAacCT.

d. B tabsnuiie 1aHbl CBEICHUSI 0 HEKOTOPHIX TAIAKTUKAX.

I'anak- Paccrosinme, Buaumblii yriioBoii pa3- |Buaumasi 3B€31Has1 BeJIu-
THKA Mk Mep YHHA

M31 0,77 3,3:1,2° +3,4

M32 0,76 8:6,0' +8,1

M33 ,89 60 - 35,0’ +5,7

ITeun 0,14 27270 +7,4

WLM 0,93 11,5-4,0' +11,1

BriGepuTte Bce BepHbIEC YTBEPKICHUS, KOTOPbIE COOTBETCTBYIOT TUM TaJlaKTUKAM.

1) PaccTostHue 10 Bcex MATH TajJaKTUK MOKHO OTPEJEIUTh C MOMOIIbIO 3aKkoHa Xa00:a.
2) Cert oT ramakTuku M32, mpuHUMaeMbIil ceituac Ha 3emiie, ObLT UCITYIIIEH TPUMEPHO
2,5 MIIH JIeT Ha3aj.

3) JIuneitnblil pazmep ranaktuku M33 Gonbiie, uem ranaktuku [leds.

4) I'anmaktuka WLM camas sipkasi B 5TOM CITHCKE.

5) Cpenu 3Tux ranaktuk M31 Ha HeOe 3aHUMaeT caMyto OOJIBIIYIO TUIOIIA/Ib.

6. Ha pucynke npeacrasinena guarpamma I'epummnpynra — Paccena.

TEMIIEPATYPA

000 1500 won v wew e ww  ww

“... CBEPXTHMTAHTBI “iss...
C S

CBETUMOCTh
=
ABCOJIIOTHAS 3BE3/IHASI BEJINYHHA

CIEKTPAJIbHBIE KJIACCBI

BriOepute nBa yTBEpKICHHS O 3BE37aX, KOTOPhIE COOTBETCTBYIOT AUArpaMmme.

1) 3Be3na berenbreiize OTHOCUTCS K CBEpXTUTaHTaM, MTOCKOJLKY €€ paauyc moutu B 1000
pa3 npessimiaeT paauyc CosHiia.

2) «OKu3HEHHBIN TUKIDY 3B€3/1bl CIIEKTPaIbHOTO Ki1acca K rinaBHOM mociea0BaTeIbHOCTH
OoJiee KOPOTKHI, UeM 3BE3/bl CIIEKTPAILHOTO Kilacca B riaBHO# mocneaoBaTeIbHOCTH.
3) 3BE3ABI-CBEPXTUTAHTHI UMEIOT OUYEHBb OOJIBIITYIO CPEIHIOIO TIJIOTHOCTb.

4) 3Be3ma Jlened nmeet Temrieparypy nmosepxuoctu 8550 K 1 oTHOCHTCS K 3Be371aM CITCK-
TpaJIbHOTO Ki1acca M.

5) 3Be3ma 40 Opunana B oTHOCUTCS K O€IBIM KapiuKaM, MMOCKOJIBKY €€ ThaMeTp COCTaB-
aset 0,014 nuamerpa CoJiHIA U €€ CIEKTpalbHbINA Kilacc A.

7. PaccMmoTpuTe Ta0auIly, COAEpKAIIYIO CBEACHUS O APKHUX 3BE3/1aX.

Paccrosinue 10
3Be3/AbI
(cB. TON)

HaumenoBanue | Temnepa- |(Macca (B Maccax |Pagmyc (B paany-
3Be3bI Typa, K Counna) cax CouiHIa)
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AnbnebapaH 3500 2,5 43 65
AJbTanp 8000 1,7 1,7 17
berensbreiize 3600 15 1000 650
Bera 9600 2 3 25
Kanemnna 5000 3 12 42
Kactop 10400 2 2,5 50
[Tpormon 6600 15 2 11
Cnuka 22000 11 8 260

BriGepuTte Bce BepHBIEC yTBEPKIECHUS, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTUKAM 3BE3/I.
1) 3Be3na [IporoH OTHOCUTCS K O€JIBIM KapJIUKaM.

2) Paccrosinue 1o Anbpraupa B 15 pa3 Menbliie pacctostHus 10 Crukwu.

3) 3Be3anl KacTop u Bera npunajiexar K 0JHOMY CIIEKTPaJIbHOMY KJIaccCy.

4) 3Be3na Kamemna siBisercs 38e3100 Tuna CoJHIIe.

5) IInotHoCTh 3BE3/b1 AlibicOapan 0au3Ka K mioTHocTy CoJlHIIA.

PacuérHblie 3a1a4u:

1. Onpenenute paguyc 3Be34bI Bera, koTopas uzinydaeT B 55 pa3 00Jblie SHEPTUH,
yem Connue. Temnepatypa noBepxnoctu 11000 K. Kakoit Bua nmena Obl 3Ta 3B€37a Ha
HalieM HeOe, eciiu Obl oHa cBeTHia Ha Mecte CoJHia?

Otset: 3Be3na Bera umeer paaunyc B 2 pasza 0omibimii, yem y CoJiHIIa, TO3TOMY Ha HallleM
HeOe oHa uMena Obl BUJT CHHETO JUCKa ¢ yrioBeiM quametrpom 1°. Ecnu 661 Bera cBetuna
BMecTo CounHila, To 3emis rmostydana Obl B 55 pa3 00bllie SHEPTUH, YEM TeNePb, U TEMIIe-
patypa Ha ee noBepxHocTH Obuta Ob1 Bhiie 1000 °C. Takum 006pa3om, yCIoBHs Ha Halllen
IJIaHeTe CTalid Obl HE MPUTOAHBIMU IS JIFOOBIX (DOPM KU3HHU.

2. Brruncnure MMHENHBINA pa3Mep COTHEYHOTO MATHA, €CITM €0 YTIJIOBOU AUaMeTp pa-
BeH 17,6". JIuneiinblii n yraoBoii pasmepsl COJHIIA COOTBETCTBEHHO paBHEI 13,92 - 10° km,
32'.

3. HoBas 3Be3/1a B MOMEHT BCITBIIIKY UMeEIa BUANMYIO 3Be3AHYI0 BenmunHy 3,2™. BbI-
YUCJIUTE PACCTOSHUE JI0 HEE, €CIIM U3BECTHO, UTO OOJIBIIMHCTBO HOBBIX 3BE3] ATOTO THUIIA
UMEIOT a0COTFOTHYIO 3BE3IHYIO BemmunHy —8".

4, KakoBa cpeqiHsisi IIIOTHOCTh KPACHOTO CBEPXTUTaHTa, eciiu ero guaMmeTp B 300 pa3
OoJIbIIIe COTHEYHOTO, a Macca B 30 pa3 Ooibie, yeM Macca ComHia?
d. B crimpanpHOi rajakTuke B CO3Be3MMU TpeyroibHUKa HAOII0Aar0TCs 1IeheUIbI C Tie-

puoaom 13 gHel, a ux BuaUMas 3Be3Has penuurHa 19,6™. Onpenenure paccTosHUE 10
rajakTHUK{ B CBETOBBIX rOfaX.

Vkazanue: abconroTHas 3Be37Has BETUYMHA 1IeQEnIbl C YKa3aHHBIM NIEpHOI0M paBHa M =
—4,6M.

6. KBazap nmeer kpacHoe cmenienue zZ = 0,1. Onpenenure paccTosiHue 10 KBa3apa.
Vkazanue CuutaTh, 4TO MocTosiHHas Xab6ma H = 70 kM/(c-Mnk).

7. CkoJIbKO pa3 3a BpeMmsi CBoero cyiectBoBanus CoJiHIle ycreno 00epHyThCsl BOKPYT
neHTpa ['anaktuku?

8. ["anakTuka ynansercs oT Hac co ckopocTbio 6000 KM/C 1 UMEeT BUAUMBINA YIIIOBON
pasmep 2’. Onpeaennure pacCTOSIHUE 10 TATAKTUKYU U €€ JIMHEUHBIE pa3MepBbl.
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9. B criekTpe ramakTHKu, KOTOpas UMeeT BUANMYIO 3BE3HYI0 BenndyuHy 15,2™, nmunus
Bozopoaa ( Ag = 656,3HM) cMeleHa K KpaCHOMY KOHITy criekTpa Ha AA = 21,9aM. Berauc-
JUTE CKOPOCTh yaJICHHsI TATAKTUKH M PACCTOSIHUE 10 HEe.

JlabopaTopHas padora «M3yyeHue KapThbl 3Be31HOI0 Heba. OnpenesieHne KOOPIU-
HAT».
esab padoThbl: HAYYHTHLCH T10JIB30BATHCS MMOJIBIXKHOM KapTOW 3BE3IHOTO Heba U ompeje-
JSATh C €€ OMOLIBI0 KOOPAHHATHI 3BE3/.
OO0opynoBanme: NoJBUKHASA KapTa 3BE€3ITHOTO HeOa, HAKJIAHOM KPYT.

Teopus
Acmponomusn — Hayka o BecenenHol, uzyyaroias IBH>KEHUE, CTPOSHUE, TPOUCXOKICHUE U

pa3BUTHE HEOECHBIX TEIl.

Hebecnas cpepa

J1J1st u3yueHus: BUMMOTO PACTIOIOKEHUS CBETU U SIBJICHUH, KOTOPbIE MOKHO HaOJI0/1aTh Ha
HeOe B TEUCHUE CYTOK HJIM MHOTUX MECAIIEB B ACTPOHOMUH IMTPUMEHSIOT OHITHE «HeOeCHAs
chepay.

HebGecnas cdepa — BooOparkaemas chepa npou3BOIHLHOTO Painyca, B ICHTPE KOTOPOM HaXo-
nuTCs a3 Habmoaarens. Ha moBepXxHoOCTh 3ToM chepbl IPOSHUPYIOT BUAUMOE TOJI0KEHHUE
BCEX CBETWJI, OTBJIEKASICh OT JECUCTBUTEIBHBIX PACCTOSIHUNA, U PACCMATPUBAIOT JIUIIb YTJIO-
BO€ PACCTOSIHUE MEXKAY HUMH. A U y100CTBA U3MEPEHUN CTPOST Psijl TOUEK U JIMHUM.
OcHogHble TuHUY U MOYKYU HeDecHoU chepbi.

MaTeMaTHIECK
il TOPHIOHT

Z — 3CHHT;

Z ' — nanup;

ZZ ' — oTBecHast nuHMS;

P — ceBepHBIil MOJIIOC MUPA;

P/ — r0yKHBII MOIOC MUPA;

PP/ — ock Mupa — ock BUAMMOrO BpalieHus HeOeCHOMH cepsl;

[TnockocTh mepneHauKYIsIpHAasl OTBECHON JTMHUM M MPOXOSIIas yepe3 IEHTP HeOeCHOM
cdepbl Ha3bIBACTCS NIIOCKOCHbIO UCHUHHO20 MAMEMAmUyecKko2o 20pUu3oHma.

Och Mupa a1 HaOMroAaTeNs BCeTia apajijiesibHa OCH BpaIieHUsT 3eMIIH.

[TnockocTh, mpoxoasimas 4epe3 LEeHTP HeOecHOH cdepbl, MEepNeHANKYISIPHO OCH MHpa
Ha3bIBACTCS HEOECHbIM IKBAMOPOM.

Toukwu, B KOTOPBIX HEOSCHBIN IKBATOP MEPECEKAET IMIIOCKOCTh UCTUHHOTO MaTeMaTHIECKOTO
rOpU30HTAa, Ha3bIBaloTCs Toukamu Boctoka (E) u 3anana (W). [IBe npyrue paBHO OTAaJIeH-
HbIe OT HUX Ha3biBatOTCs ToukamMu Cesepa (N) u Ora (S).

SN — oy ieHHast TUHUS.

OKpy>XHOCTb, IPOXOJAIIAS YepPE3 MOJIOCH MUPA, 3€HUT, Haup, yepe3 Touky Cesepa u FOra
HA3BIBACTCS HeOECHbIM MEPUOUAHOM.

HebecHvle koopounamoi
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DkeamopuanbHas cucmema KOOPOUHAm

IIpeonasznauena st COCTaBIECHMS 3BE€3AHBIX KapT, aTJACOB U KAaTaJIOrOB.

OcHosHas nuHus — OCh MUPA.

OcHoenas niockocms — MIOCKOCTh HEOECHOTO SKBATOPA.

Bonwmmoii kpyr HeGecHO# chephl, MPOXOIAIINI Yepe3 MOTIOCH MUPa U HAOII0AaeMOoe CBe-
THJIO, HA3bIBACTCS KPY2OM CKIOHEHUSA C6CmuUIa.

Cknonenue ( 8" ) — Iyra Kpyra CKJIOHCHHs OT 9KBaTopa JI0 CBETHJIA (lM oM ). U3mens-
ercs B npegenax ot — 90° 1o +90°. MzmepsieTcs B rpagycax (MUHyTax M ceKyHaax). Muorna
BMECTO CKJIOHCHHS CBETHJIa PACCMATPUBAIOT MOFOCHOE (WK ToJIsipHOE) paccTosiHue (P°) —
Jlyra Kpyra CKJIOHEHHs OT CEeBEPHOTO MOJII0CA 10 CBeTHIIA (£ POM ). U3mensercs B nipee-
nax ot 0° mo 180°. MzmepsieTcs B rpagycax (MHHYTaX U CEKyHAX).

h
IIpsimoe 6ocxoxcoenue (¢ ) — nyra HeOECHOTO SKBATOPa OT TOUKHU BECEHHETO PaBHOICH-
CTBUSA JI0 TOYKU MEPECEYCHUs KpyTa CKIOHEHHUS ¢ SKBATOPOM, MPOTUB YACOBOU CTPENKH (T.

e. ot FOra x Bocroky) (4% oM ). UsmensieTcs B npenenax ot 0" no 24". M3mepsiercs B
yacax (MUHYTaX M CEKyHJax).

BooOGpaxaeMast tuHus 1o/10BOr0 ABMKEeHUS COJIHIIA HA3bIBACTCS IKJIUNTUKON. DKITUNITUKA
1 HeOECHBIN KBATOP MEPECEKAIOTCS B TOUYKE BECECHHETO PaBHOJICHCTBHS M TOUYKE OCEHHETO
paBHOACHCTBUSA. Bero sxknmmntuky CosHIE MPOXOIUT poBHO 3a roa. Co3Be3nus, 4yepe3 KOTo-
pBIC MPOXOAUT SKJIUITHKA, HA3BIBAIOT 30/TMAKATBHBIMU

Co36e30us1 u 36e30bl

Bce Hebo pasnenieHo Ha 88 y4acTKOB, UMEIOIIUX CTPOTO OIMpPEeTICHHbIE TPAHULIBI — CO3BE3-
mus. Co3Be3us — COeIMHECHHE 3BE3]T B pa3inuHbie GUTyphl. Takoe ornpeseacHne 1aBajioch
ThICSYM JIeT Ha3aa. Celiyac CO3BE31I0 MBI MOXKEM JaTh Takoe omnpezaencHue. Co3pe3aus —
y49aCTKH 3BE€3HOTO HeOa, BhIACICHHBIC I yA00CTBAa OpPUEHTUPOBKU Ha HeOeCcHOU cepe u
o0o3HadyeHus 3Be31. B Tabmuie 1 mpeacTaBiIeHO HECKOIBLKO CO3BE3IUM M HEKOTOPHIE BXO-
JSIIHAE B KX COCTaB 3BE3IbI

Ta6mauma 1. Co3Be3aus U UX 3BE3IbI

Co3Be3aue 3Be3na Co3Be3aue 3Be3na
AHapomena Y Almaak JleGenn o Jlene6

£ Mirach JleB a Peryn
binzHens a Kacrop Jlupa o Bera

B TTommyke Manas Menseauna o ITossipHas 3Be3a

y AllbXeHa Mausiii [lec o IIpounon
bonemass  Menge- | o JlyOxe Opuon o berenbreiize
auna € Anmot B Purenp

& Munap vy beiutatpukc

AJIbKOD & AnHuTaK
bousbiioit [1ec o Cupuyc € AHuam
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Becnl a Zubenelgenub [Terac o Markab
Bo3ununii o Kamema B Scheat
Bouomnac o, ApKTyp € Enif
[eBa a Cnnka Ilepcen o Mupdax
3asu o Arneb Cesepnas KopoHa o Alphekka
Kut 0 Mupa CxopnuoH o. AHTapec
Kaccuones o Shedir Tenen o, Aiapaebapan
0 Ruchbah [edeit v Errai
B Caph B Alfirk

Iopsiaok BeINOJTHEHUST PAa0OTHI
1. O3HaKOMBTECH C ONMCAHUEM TOJIBIXKHOM KapThl 3Be3HOr0 Heba (mpuioxkenue 1). Ilo-
JIBDKHASL KapTa 3B€3HOT0 HeOa MO3BOJISIET ONPEESIUTh BU] 3BE3JTHOTO Heba B 1000 MO-
MEHT CYTOK IPOU3BOJILHOTO JIHA I'0Jia U OBICTPO pelIaTh psijl MPaKTUUYECKUX 3a/1a4 Ha YCIIO-
BUS BUIMMOCTU HEOECHBIX CBETHUIL.
Ha kapTe nokaszaHbl CO3BE3/11s1, COCTOSILIME U3 SIPKUX 3BE3]1 10 3-€i1 3B€3ITHOM BEJIUYMHBI, a
TaK)X€ HEKOTOphle Oosiee ciadbie 3BE3/Ibl, JOMOJHSIONME MEPBUYHBIE OUEPTAHUS CO3BE3-
Ui, 3Be3/1bl N300paKEHbI YEPHBIMU KPYKEUKAMH Pa3HbIX Pa3MEPOB: YEM sipue 3BE3/1a, TEM
OoJiee KPYMHBIE KPYKKH UX M300pakaroT. OCHOBHBIE 3BE3/IbI CO3BE3/IMI 0003HAYCHBI OYK-
BaMmu rpeueckoro andasuta. KpynHbIMU TECHO pacloioKEeHHBIMU TOYKAMHU MPEICTABICHBI
SIpKUe 3BE3HbIC CKOILJICHUSI, @ INTPUXOBOU — sIpKKe TyMaHHOCTH. [lonoca, BeINOJIHEHHAs B
BHJIE TOUYEK, HU300paKaeT MJIEYHBIN ITYTh.
B nienTpe kaptel pacnonoxen CeBepHbIN MOMIOC MUpA U paioM ¢ HUM [lonsipHast 3Be31a (o
Maroit measeauiibl). Ot CeBepHOTO MOJI0ca MUPA PACXOIATCS PaauyChl, H300paKaromue
psiMO€ BOCXOXCHHE (1), BRIpaXXEHHOE B yacax. HauanbHbIN KPYT CKIIOHEHUS, OIU(POBaH-
HeIi1 HyJ1eM (0)”, TPOXOIUT Yepe3 TOUKY BECEHHETO PAaBHOACHCTBUS, 0003HAUCHHAS 3HAKOM.
JlnaMeTpasibHO MPOTUBOIOJIOKHBIA KPYT CKIIOHEHHS C MPSMbBIM BOCXOXIEHUEM o = 12 4
IPOXOAUT YEPE3 TOUKY OCEHHETO PABHOJICHCTBUSI.
KoHuenTpudeckne OKpy>XKHOCTH Ha KapTe M300pakar0T HEOECHBIC Mapajuiesii, a yucia y
TOYEK UX nepeceueHus ¢ HyaeBbIM (0 4) U 12-4acOBBIM KpyraMu CKJIOHEHUS MOKa3bIBAIOT
UX CKJIOHEHHE (0), BhIpaXXEHHOE B Ipajycax. TpeThs mo cuety oT Ilomoca mupa okpyx-
HOCTb, onudposannas 0°, mpeacrapiser coboil HeGECHBIN PKBATOP, BHYTPH KOTOPOTO Pac-
MOJIO’KEHA ceBepHasi HeOecHas noirycdepa, a BHE €ro — nosic 10’)KHOU HeOeCHOM MosTycdepsl
10 cknonenus & = (-45°). Tak kak B JNeHCTBUTENLHOCTH IUaMETPhl HEOECHBIX Mapaieneii
MEHbIIIE IruamMeTpa HeOECHOro PKBAaTopa, a Ha KapTe HeOECHbIE Mapalijieiu I0KHOU MOJy-
chepbl BBIHYKIEHHO M300paKeHBI OOJIBIITUX Pa3MepoOB, TO BUJ CO3BE3AMI FOKHOrO Heba
HECKOJIbKO MCKKEH, YTO CIEAYeT UMETh B BUJIy TIPHU U3YUEHUH 3BE3THOTO Heba.
OxmnTrka n300paxeHa Ha KapTe dKCIEHTPUUECKIM OBaJIOM, IEPECceKaronmMcs ¢ Hebec-
HBIM 5KBAaTOPOM B JIByX PABHOJICUCTBYIOIINX TOYKAX.
Ha o0Ope3se kapThl HaHECEHBI Ha3BaHMsI MECSIICB ro/ia U AaThl. HampasiieHne cyeTa MecsIIeB,
JIaT Y MPSAMOTO BOCXO0XKIEHUS — [0 BPAILIEHUIO YaCOBOW CTPENKU. B 3TOM ke HampaBieHUH
cnemyeT n3o00paxats nepemernierre COJHIIA MO0 YKIUITHKE.
B kapre npunoxkeH HakJIaJHOW KpyT, BHYTPU KOTOPOTO HauepueHbl OLU(PpPOBaHHBIE Eepe-
CEKaroIIMecs OBaJIbl, a 0 00pe3y HAaHECEH YacoBOM JMMO, U300pakarolril 4achl CyTOK IO
cpenHeMy cojiHedyHoMY BpemeHu T. HampaBienue cuera BpeMeHU Ha 3TOM JIMMOE — MPOTHB
4aCOBOU CTPEJIKHU.
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BuHyTpeHHuili BbIpe3 B HaKJIaJHOM Kpyre JenaeTcss Mo oBaily, OLU(PPOBAHHOMY YHUCIOM
HanOoJiee OJU3KUM K TeorpadudecKoil MMpOTe MECTHOCTH, B KOTOPOU KapTa OyIeT UCTIOIb-
30BaThCS.

KoHTyp oBaJIbHOTO BbIp€3a B HAKJIIOHHOM KpyTe M300pa)kaeT rOpU30HT, U €r0 OCHOBHBIC
ToukH 0003HaueHbI OykBamu FO (Touka rora), 3 (Touka 3amana), C (Touka ceBepa) u B (Touka
BocToKa). Mexay Toukamu FO u C HeoOX0oMMO HATSHYTh TEMHYIO HUTh, KOTOPBIi m300pa-
xaroT HeOecHbId MepuauaH. [Ipu paboTte ¢ KapTOi HAKIATHOW KPYr HaKIaJIbIBacTCs Ha
KapTy BCerja KOHIIEHTPUYHO, TPUYEM HUTh (HEOECHBI MEpHUAUaH) JOJIKHA 00S3aTEIbHO
npoxoauTh yepe3 CeBepHbIN MOM0C MUpa. Torga OTpe30K HUTH, PACIION0KEHHBIN MEXIY
CeBepHBIM MOIOCOM MUpa 1 TOUKOH FO, MpeACcTaBUT 105KHYIO MOJIOBUHY HEOECHOTO MEPH-
JIMaHa, a OCTAJIBHOM €€ OTPE30K — CEBEPHYIO €€ MOJIOBHUHY.

HanoxxuB Kpyr KOHIIEHTPUYHO Ha KapTy, HEOOXOJUMO Ha HUTU OTMETHUTH (XOTs OBl y3eJ-
KOM) TOYKY €€ MepecedyeHus: ¢ HeOeCHOM Mapaienbio, CKIOHEHHE KOTOPOi paBHO reorpa-
duyeckoit mupore (iU OJU3KO K HEeil) MecTa HaOI0IeHni. DTa ToYKa, JexKalias BOIU3U
LIEHTpa HAKJIaJHOTO KpyTa, U300pa3uT 3CHUT.

UToOBI ONIpeIeIUTh BU/I 3B€3JHOTO HeOa Ha MHTEPECYIOIINI MOMEHT CYTOK OIIPEACICHHOTO
JHS Toja (JaThl), 1OCTATOYHO HAJOXKUTh KPYT KOHIICHTPUYHO HAa KapTy (HUTh — MEpUJIUAH
npoxoauT uepes [lomoc Mupa) Tak, 4ToObI IITPUX MOMEHTA BPEMEHH COBITAJ1aJl CO ITPUXOM
3aIaHHOM KapThl, U TOT/1a 3BE3/Ibl, HAXOISIINECS B TaHHBI MOMEHT HaJl TOPU30HTOM, OKa-
KYTCSl PaCIOJIO)KEHHBIMU BHYTPHU OBAJILHOTO BBIPE3aA.

3Be3/1bl, 3aKPBIThIE HAKIIATHBIM KPYTOM, B 3TOT MOMEHT HE BUJIHBI, TAK KaK HaXOAATCS MO
ropu3oHTOM. CeBepHbIN MOJII0C MUpa U300paxeH B LIEHTPe KapThl. JIMHUU, uCXoas1ue OT
CeBepHOTO MoOJI0Ca MUpPA, MTOKA3bIBAIOT PACIOJIOKEHUE KPYTOB CKIOHeHUs. Ha 3Be3nHoOM
KapTe IS IBYX OMIDKAWIIUX KPYTOB CKJIOHEHHE YTJIOBOE PACCTOSHHUE PAaBHO 2 dYacam.
Hebecnpie mapamienu HaneceHbl yepe3 30. C uX MOMOIIBIO TPOU3BOAT OTCUET CKIIOHSHUSI
cBeTun 0. Touku mepecedeHus HKIUNTUKUA C SKBATOPOM, JUIsl KOTOPBIX MPSIMOE BOCXOXK/Ie-
Hue 0 u 12 yacoB, Ha3bIBAIOTCSI COOTBETCTBEHHO TOUYKAMU BECEHHETO U OCEHHETO PaBHO/ICH-
ctBul. [10 Kparo 3B€3/THOM KapThl HAHECEHBI MECSLIBI U YHCIIA, 4 HAKIIAHOM KPYre — Yachl.

Jls onipesiesieHus MECTOTIOJIOKEHUSI HEOECHOTO CBETHIJIA HEOOXOIMMO MECSII, YUCIIO, YKa-
3aHHBIE Ha 3BE3/THOM KapTe, COBMECTUTH C YACOM HAOJIIOJICHUS HAa HAKJIATHOM KpYTe€.

Ha xapTe 3eHUT pacnosio’keH BOJIM3M LIEHTPaA BhIpe3a (B TOUKE MEepeCceueHus HUTH, N300pa-
KON HEOECHBINM MepuaraH ¢ HeOECHOW TMapasuieiblo, CKIIOHEHUE KOTOPOMl paBHO Ieo-
rpaguuecKkoi mMupoTe MecTa HaOMIOACHUS ).

[ToaBuxkHas KapTa 3BE3THOTO HeOa MO3BOJISIET PEIIUTH PsIT MPAKTUUECKHUX 3a/1a4 10 acTpo-
HOMHUMU.

2. Onmcath BU 3B€3IHOTO HeOa B 3aJJaHHOE BPEMs U JIaTy.

A) YCcTaHOBUTH MOJABMKHYIO KapTy 3BE3/THOTO HeOA Ha JICHb U Yac HabOmoaeHus. J{iis aToro
CONIOCTaBUTH JIATy HA BHEIIHEM KPYT€ KapThl C 33JIaHHBIM BPEMEHEM Ha HAKJIaJHOM KpYTeE.
PaccmarpuBasi yqacTok 3Be37HOTO He0a B OKHE HAKJIAJIHOTO KPYyTa, 3aMOJHUTh Ta0JIUILY.
[TonoxeHre OTHOCUTEJIBHO TOPU30HTA CO3BE3IUs

Bocxomsmue

3axonagime

B BepxHeW KyJpMUHALIMU
B HmxHEW KyJIbMHUHALIMU
Bosn3u 3enuTa
DKJIUNITHKAJIbHbBIC
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b) Haiitu co3Be3nusi, pacnoynioxeHHble MEXAY TOUKaMH 3amajia u cesepa 10 okts0ps B 21
yac.

B) Haiitu Ha 3Be31HO# KapTe cO3BE3MUs ¢ 0003HAYCHHBIMU B HUX TYMAaHHOCTSIMU.

I') Onpenenuts, OymyT a1 BuIHBI co3Be3aus [leBrl, Paka, BecoB B momHOYS 15 ceHTAOps?
Kaxoe co3Be3nue B 3T0 ke BpeMs OyIeT HaXOIUThCs BOJIW3H TOPU30HTA Ha ceBepe?

J1) Onpenenuth, Kakue M3 MEePEUMCICHHBIX co3Be3nuil: Manas Measenuia, Bomomnac, Bos-
Huuuil, OpHOH — 1711 JAHHOW IUPOTHI OyAYT HE3aXOASAIIMMU?

E) OTBetuTh Ha BOMpOC: MOXKET JK JyIsl Bamieil mmpoTsl 20 ceHTs0ps AHIpomeaa Haxo-
IUTHCS B 36HUTE?

K) Ha kapre 3Be3aHOr0 Heba HailTU NepedrcieHHble co3Be3aus: bonbias Measeaua,
Bonbmoit [1éc, Opuon, OreH, JIebenp, FOxHas prida, JleBa — 1 onpeAeTuTh TPUOIMKEHHO
HeOeCHbIE KOOPAUHATHI (CKJIOHEHHE U MPSMOE BOCXOXKICHHE) 0-3BE3]1 ’TUX CO3BE3TUM.

3) Onpenenuthb 1o HEOECHBIM KOOpANHATAM (CKJIIOHEHUE U MPSMOE BOCXOXKICHHE) HA KapTe
3Be3HOr0 Heba Ha3BaHUeE 3Be3]] co3Be3anil: a=184 33muH., 5=139% 0=20u 50muH., 5=+43°;
o=34 00muH., d=+45°.

W) Onpenenuth, kKakoe co3Be3ive OyAET HAXOAUThCS BOIM3U ropu30HTa Ha tore 30 uross B
MOJIHOYB?

K) Cnemaitte BBIBOJ O MpOJIeIaHHOM padoTe.

I[OIIOJIHHTCJ]I)HLIB 3aJaHUA
ll B kakux CO3BC3AUAX HAXOAATCA 3BE3AbI, DKBATOPHUAJIIBHBIC KOOPANHATEI KOTOPHBIX PABHBI:

1. a=4"36" 6 =1631 : 2 a=7"35" =514

a =13725" §=-11110": 4. « =1416" & =1911 -
a =1629" 6 =-2616 -5 « =10"8" o =11"58
a =20'41" & =4517 - g a =6"45" & =-16"43 -
a =13724" 5 =54°56 - 10, a = 5”1513’ 0 =-812"
11. a = 51’55”’ 0 =724 . -12. @ = 7b45m 0 =282

2) o kapte 3B63IIHOFO He6a ompeieNuTe 3KBaTOpI/IaJIBHBI€ KOOPAMHATHI 3BE3/I;
1. Anbraupa; 2. Kacrop;

3. Kanenna; 4. bennarpukc;

5. AnaunaMm; 6. Anuor;

7. Hyoxe; 8. Mupa;

9. Mupdaxk; 10. Bera;

11. Hat; 12. Anaurak.

_194 — A0
3) KoopauHaTel TOYKH, /i€ BCIBIXHYJ METEOp Takue: & =12"00" , 0 =+45 , @ TIorac B

© N 0w

TOYKE C KoopauHatamu ¢ =10"30" 0 =0’ . Uepes Kakue co3BE3/IUsl ITPOJIETET METEOD
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HNTorosasi KOHTpoOJIbHAs padoTa

OK 01. BeiOupathb crioco0bl pemieHus 3a1a4 nNpogeccuoHAJBHOM AeATeJTbHOCTH MPHU-
MEHHTEJbHO K PA3JIMYHbIM KOHTEKCTaM

3ananus 0a30BOro ypoBHS

IIpouumatime mexcm, gvlbepume npasuibHulLL OMeem

1. JIokoMOTHB pasroHsieTcs 10 ckopocTu 20m/c, IBUTAsICh MO MPSIMOM C YCKOPEHHUEM
5m/c?. HauanpHas CKOPOCTh €ro paBHa Hy 0. CKOJIBKO BPEMEHH JUIUTCS Pa3rOH?

a) 0,25 c

0)2c

B) 100 ¢

r)4c

lIpouumaiime mexcm, 8blOepume NPABUILHLII OMBEM

2. Ilpu noaxoje K CTaHIMK MO€3/] yMEHbIIMA ckopocTh Ha 10Mm/c B Teuenue 20 c. C ka-
KUM yCKOPEHUEM JIBUTAJICS TOE3.1?

a) — 0,5m/c?;

0) 2m/c?;

B) 0,5 M/c?;

r) — 2Mm/c2,

IIpouumatime mexcm, gvibepume nPASUTILHBIU OMEEM

3. ABTOMOOHIIb, TPOTasich ¢ MECTA, JBMKETCS C yckopeHneM 3m/c?. Uepes 4 ¢ cKopocTh
aBToMOOUIIsE OyJIeT paBHa:

a) 12 m/c;

0) 0,75 m/c;

B) 48 m/c

r) 6 M/c.

lIpouumaiime mexcm, 8blOepume NPABUILHLII OMBEM

4. Ipu neiicTBun cuisl B 8H Teno aeuskercs ¢ yckopenuem 4m/c2. UeMy paBHa ero
macca?

a) 32 xr;

0) 0,5 xr;

B) 2 KT;

r) 20 Kr.

IIpouumatime mexcm, vibepume nPASUTILHBIU OMEEM

5. Cuna TSr" pakeTHOIO JIBUTATEelIsl IEPBOM OTEUECTBEHHOMN AKCIIEPUMEHTAIBLHOM pa-
KEThI Ha JKUJIKOM TorutuBe paBHsiach 660H. CtapToBast Mmacca pakeTsl Oblia paBHa
30kr. Kakoe yckopeHue npuoOpeTasa pakera Bo Bpems ctapra’?

a) 22m/c?;

0) 45m/c?;

B) 0,1m/c?;

r) 19800 Mm/c?.
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IIpouumatime mexcm, 8vibepume npaguiIbHbIL OMeem

6. CKOpOCTb JIBDKHUKA IIPU PAaBHOYCKOPEHHOM CITyCKE C TOpBI 3a 4C YBEIHYMIACh Ha
6M/c. Macca npbkHuKa 60KT. PaBHOIGHCTBYOIIAs BCEX CHJI, IEUCTBYIOUINX HA JIBDK-
HUKa, paBHa

a) 20 H;

0) 30 H;

B) 60 H;

r) 90 H.

IIpouumatime mexcm, evlbepume npasUbHbIL OMeem

Mapurk Maccoit 50 KT, CTOs Ha OY€HB IIaJIKOM JIbTYy, OpocaeT Irpy3 Maccoi 8 Kr 1o
yrioM 60° k ropu30HTY co CKOpocThIo 5 M/c. Kakyio ckopocTh IpuodpeTeT Manbuuk?
a) 5,8 M/c;

0) 1,36 m/c;

B) 0,8Mm/c;

r) 0,4 m/c.

3axaHus cpeaHero ypoBHs

lIpoumume mexcm u 3anuwiume paseepHymuvlti 000CHOBAHHbIL OMEem (8 omeeme HaAnu-
wume CKOJIbKO CEeKYHO)

1. Teroxo ABMKETCS MO 03€py MapajuieabHo O6epery co ckopocThio vI =25 km/4. OT
Oepera OTXOJIUT KaTep co CKOpocThio v2 = 40 km/4. Uepes kakoe HamMeHbIIIee BpeMs Ka-
TEP CMOKET JOTHATh TETUIOXO/I, €CJI B HAYaJIbHBIM MOMEHT TEIJIOXO0]1 U KaTep HaXO/Iu-
JIUCH Ha OJTHOM HOpMAaJIHM K OEpery M pacCTOsTHUE MEXITy HUMHU Ob1o S = 1 km?

IIpoumume mexcm u 3anuwiume paseepHymulii 000CHOBAHHbIN OM6eem (6 omeeme Hanu-
wume CKOJIbKO MemMpos)

2. Kamensp, cB0OOHO Maaronuii 0e3 HauaabHON CKOPOCTH, MPOJIETEN BTOPYIO MOJIOBUHY
nyTH 3a 1 cekynny. C kakoil BBICOTHI h ynan kameHb?

IIpoumume mexcm u 3anuwiume pazeepHymulil 0O0CHOBAHHBLI OMeEem (8 omeeme Hanu-
wume CKOJIbKO Mempos 8 CeKyHOy)

3. ABTOMOOMIIb ITpOEXaJ iBa OJUHAKOBBIX YUaCTKa IMTyTH C pa3HbIMU CKOpocTsMH (VI=15
M/c, v2=10 m/c). HaliTu cpeHIor0 CKOpOCTh aBTOMOOMIIS.

IIpoumume mexcm u 3anuwiume pazeepHymulili 0O0CHOBAHHBLIL OMEem (8 omeeme Hanu-
wume CKOIbKO KULOSPAMM)

4. Ilon nericTBUEM MOCTOSIHHOW CcHJibl, paBHO# 10 H, Teno nBmxeTcs npsaMoivHeHo. 3a-
BHCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHU OMUCHIBAETCS YpaBHEHUEM X = 3 - 2t + t"2. Ka-
KOBa Macca tesna’?

lIpouumaiime mexcm, gvibepume npasuUibHbIL OMEem

5. MarepuanibHast Touka Maccor | Kr ABMXKETCS MO JEHCTBUEM JBYX B3aUMHO NEPIEH-
nukysipHbeix cuil 8H u 6H. YckopeHue Touku paBHO
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3agaHus NOBBILIEHHOI0 YPOBHA

IIpouumatime mexcm, vibepume NPABUTILHBIU OMEEM

1. Kunernueckas sueprus tena 8 [[x, a Benuunna ummyibsca 4 H-c, Macca tena paBHa. ..
a) 0,5 kr;

0) 1 xr;

B) 2 KT;

r) 32 Kr.

lIpouumaiime mexcm, gvlbepume npasUIbHbIL OMEem

2. HaBcTpeuy npyr Apyry JEeTST MAPUKUA U3 MIACTUIMHA. MOIyJId UX UMITYJIbCOB PaBHBI
cootBetrcTBeHHO 0,03 kr™m/c u 0,04 krm/c. CTOJNKHYBIIKMCH, IMAPUKU caunatoTcs. Miybe
CIUIIINXCS IIAPUKOB PABEH

a) O1kr-m/c;

6) 00351kr-m/c;

B) 0,05kr-M/c;

r) 0,071 M™M/C;

lIpouumaiime mexcm, gblOepume NPABUILHLII OMBEM

3. Teno nBuxercs no npsimoid. [lox neiicTBueM nocTostHHOM cuibl BennunHo 4 H3a 2 ¢
MMITYJIbC TeJIa yBEIUUMIICS U cTanl paBeH 20kr-M/c. [lepBoHavasIbHBIN UMITYJIBC TEJIA pa-
BEH

a) 4 xr-m/c

0) 8 kr-M/c

B) 12 kr-m/c

r) 28 Kr'm/c

OK 02. OcyuiecTBJIATH NOUCK, AHAJIUA3 U HHTEPNPEeTANNIO HH(pOPMaIlUU, HEO0XO01H-
MO 17151 BBINIOJITHEHHS 32124 PO eCCHOHAIBHOU AeATEJIbHOCTH

3axanus 0a30BOro ypoBHs

IIpouumaiime mexcm, 8blbepume NPABUILHLLI OMBEM

1. I3MeHeHune mpoCTPaHCTBEHHOTO TMOJIOKEHHUS TeJIa OTHOCUTEIBLHO APYTUX T —
A. iepeMelieHue.

b. cucrema orcuera.

B. Mexannueckoe ABMKECHHE.

I'. ckopocTh Tena.

IIpouumatime mexcm, vibepume nPASUTILHBIU OMEEM

2. Enuanna uzmMepeHus CKopocTu B MexXayHapOoHOM CUCTEME. . .
A.m

b. c

B. m/c

I. w/c?.

IIpouumatime mexcm, vibepume NPAsUILHBIU OMEEN
3. CKOMbKO CEKyHO co0epauHcumcsi 8 3 MUHymax?
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A. 3c.

b. 30c.
B. 18 c.
I'. 180 c.

IIpouumatime mexcm, gvlbepume NPABUILHBILL OMEEN

4. Msg OpoIIieH BEPTUKATIHHO BBEPX C HAYATLHOM CKOpOCThIO 20 M/c. UeMy paBeH MOJTYJIh CKOPO-
CTH Ms14a uepe3 3¢ mocre Havamna JpkeHns? COnpoTHUBIICHHE BO3yXa CUMTATh MPEHEOPEKUMO
MaJibIM, YCKOpPEHHE CBOOOTHOTO TaICHUS IPUHSTH paBHBIM 10 M/c 2.

A.50m/c

b.30m/c

B.20 m/c

I'. 10 m/c

Ilpouumaiime mexcm, 8vlOepume NPABUILHLII OMBEM

5. Beigensiercst uiy norjaomaeTcs TEnja0Ta Mpy IUIaBICHUN
A. BeIgEIACTCA

b. normomaercs

B. He BrIEISIETCA U HE TTOTJIOMIACTCS

lIpouumaiime mexcm, 8blOepume NPABUILHLII OMBEM

6. Ha kaxoii n1jimHe BOJIHBI paOoTaeT paauonepeaTIuK, €Ciid yactora kojnebanuit 1 MI'm?
A. 300 m.

b. 100 m.

B.3 M.

I.1m.

IIpouumatime mexcm, vibepume npasuivbHvle omeemsl (2 apuanma omeema)

7. BeibepuTe U3 MpesioKEHHOTO TIEPEYHs IBa BEPHBIX YTBEPXKIIECHUS U 3aNUIINTE HOMEPa,
101 KOTOPBIMU OHH YKa3aHBbI.

1) koppekTupytoIIas 3peHrne TOBEPXHOCTh KOHTAKTHON JIMH3bI — BHETIHSSA

2) ucnpasiieHre OJIM30PYKOCTH TPeOyeT AEKOPATUBHYIO KOHTAKTHYIO JTUH3Y

3) ucnpaBieHue JaTbHO30PKOCTU TPEOYET JUH3Y, YCUIUBAIOIIYIO (HOKYCUPOBAHUE CBETO-
BBIX JIy4eu

4) ogHa 13 3a/1a4 KOHTAKTHOM JIMH3bI COCTOUT B OTPAKEHHUH MaIAI0IIET0 Ha IJ1a3 CBETOBOTO
MOTOKa

5) IpH HOIIEHWH KOHTAKTHBIX JMH3 MPOUCXOIUT YMEHBbIICHHE HHTEHCUBHOCTHU TOIAaJato-
IIEro B IJ1a3 CBETOBOTO MOTOKA

IIpouumatime mexcm, vibepume nPASUTILHBIU OMEEM

8. JIazep uzmyuaet cet yactoroit 5 * 1014 I't. JIyu 3Toro mazepa MOKHO TIPEICTaBUTh,
KaK MOTOK (DOTOHOB, SHEPTHS KAXKJIOT0 U3 KOTOPHIX PaBHA...

1) 9,9 * 10-12 Jixc

2) 2,10-15 ]

3) 3,3*10-19 /]

4) 1,32 * 10-48 Jixc
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3aganus cpeaHero ypoBHsi

IIpoumume mexcm u 3anuwiume pazeepHymoiti 000CHOBAHHBIN OMeem (omeem 3anuuiume
8 epadycax)

2. Hutb masTHuKa ymHOM 1M (Macca mastHuka 100 r), OTKIOHEHA Ha YTOJ O OT BEPTH-
Kany ¥ otnynieHa. Cuia HaTsKeHHUsI HUTH B MOMEHT ITPOXO0KICHHSI MASITHUKOM I10JIOKE-
HUs paBHOBecus paBHa 2H. Uemy paseH yron a?

IIpoumume mexcm u 3anuwiume paseepHymolii 060CHOBAHHBIN OmMeem (omeem sanuuiume
8 CeKYHOaXx)

2. B TeueHne Kakoro BpEMEHH CKOpbIX 1oe3a 1iuuHor 300 M, uayImmi co CKOpOCThIO 72
KM/4, Oy/1eT IPOXOJUTh MUMO BCTPEYHOTO TOBAPHOTO Noe3a AymHoi 600 M, uayiero co
CKOPOCTBbIO 36/9?

IIpoumume mexcm u 3anuwiume pazeepHymulii 000CHOBAHHbIL OMeem (omeem 3anuuiume
6 k/ic)

3. U3 450 r BoasiHOTO Mapa ¢ Temneparypoit 373 K o6pazoBanach Bojia. CKOJIBKO TEIJIOTHI
IPU 3TOM BBIIECIIAIIOCH?

lIpoumume mexcm 3a0anus u 6cmagbme NPONYUeHHOE CNLOBO (CL0BOCOUemAaHue) 8 meKcm.
4.«O0pazoBaHue paayTH MPU MPOXOKICHUH CBETA YE€PE3 MEJIKUE KaTlIk BOJbI IPOUCXOIUT
Omarogaps . IIpr 3TOM 3MEKTPOMArHUTHBIE BOJHBI Pa3Ind-
HOW JIJIMHBI BOJHBI ABWXKYTCS B BOJE C Pa3HBIMHU CKOPOCTSIMHU U O3TOMY MO-Pa3HOMY Ipe-
JTIOMJIFOTCSI.

IIpoumume mexcm u 3anuwiume pazeepHymulil 000CHOBAHHbIL OMEEm
5. Ha moBepXHOCTH KaKOM IJIaHEThl 36MHOM I'PYIIIBI BEC KOCMOHABTOB OY/1eT HAUMEHbB-
UM ?

3aaHus NOBBILIEHHOT0 YPOBHS

IIpoumume mexcm u 3anuwiume paseepHymulil 060CHOBAHHYIL OMBEEMm

1. B cepenune XX B. unxkeHep-pusuk Yapas3z Kao caenan oTKpeITHE, MPOJIOKUBIIEE J0-
pOTYy ONTHYECKUM BOJIOKHAM, KOTOPBIE NCTIONB3YIOTCS CETOMHS sl TETICBUACHUS U UHTEP-
HeT-cBs3U. ONTHYECKOE BOJIOKHO CIIOCOOHO mnepenaBaTh IudpoByro nHpopmaiiuio B hopme
CBETOBOT0 MMITyJibca. Kakoe siBeHne 0ObSICHIET X0/1 CBETOBOTO JTyda BJOJb OMTHYECKOTO
BOJIOKHA (CM. puc.)?
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lIpouumaiime mexcm, gvibepume npasuUbHbIL OMEem
2. Ha pucynke npeacrasiieHa nuarpamma ['epummnpysra — Paccena.

TEMIIEPATYPA
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BriOepute nBa yTBEpKICHHS O 3BE€3/1aX, KOTOPHIE COOTBETCTBYIOT AUArpaMme.

1) 3Be3na berenbreiize OTHOCUTCS K CBEpXTUTaHTaM, MOCKOIBKY €€ paauyc modytu B 1000
pa3 npesbliaet paaunyc CoaHua.

2) «OKu3HEHHBII UKD 3B€3/1bl CIEKTpaIbHOTO Kinacca K rmaBHOM mociie1oBaTenbHOCTH
0oJiee KOPOTKHI, UeM 3BE3/Ibl CIIEKTPAILHOTO Kilacca B riaBHOM nocieaoBaTeIbHOCTH.
3) 3BE3ABI-CBEPXTUTAHTHI UMEIOT OUYEHBb OOJIBIITYIO CPEIHIOIO TIJIOTHOCTb.

4) 3Be3na Jlened nmeet temriepatypy nosepxHoctu 8550 K u oTHOCHTCS K 3B€3/1aM CIIEK-
TpajabHOTO Ki1acca M.

5) 3Be3na 40 Opunana B oTHOCUTCS K O€IbIM KapiuKaM, MTOCKOJIbKY €€ InaMeTp COCTaB-
nsiet 0,014 quamerpa CoJiHIIa U €€ CIEKTpalibHbIN Kitacc A.

OK 03. [IlnaHupoBaTh M peaTu30BbIBATH COOCTBEHHOE MPO(eCCHOHATBHOE U TUYHOCT-
HO€ pa3sBHUTHE, NPEeANPUHUMATEIbCKYI0 AeSTEeJIbHOCTh B MpodeccnoHaAIbLHON cdepe,
HCII0J1b30BAaTh 3HAHMS 10 NPABOBOI M (UHAHCOBOW I'PAMOTHOCTHU B PA3JIMYHBIX KU3-
HEHHBIX CUTYyallufAX

3ananus 0a30B0ro ypoBHA

lIpouumaiime mexcm, 8blbepume NPABUILHLLI OMBEM

1. Kakoe siBeHUE JIEKUT B OCHOBE pabOTHI JTa3€pHOTO MpUHTEpA?
a) DNEeKTPOMarHUTHAS WHTYKIIHS

0) Dnexrpodororpadusi (CTaTUUECKOE DJICKTPUUECTBO)

B) TermioBoe pacuupeHue

r) SIBnenue nudpakuuu

IIpouumaiime mexcm, gvibepume NpasUIbHLIL OMEem

2. JIns paliioHaIBLHOTO OCBEIICHHS pabouero Mecta (JeIOMPOU3BOAUTENIS) Y UIIIE UC-
M0JIb30BaTh JaMIIbI:

a) JlaMrnbl HakaJIMBaHUS

0) Ceeromuoansie (LED) nambt

B) ["aioreHHble 1aMIibl

IIpoyumatime mexcm, vibepume NPAsUILHBIU OMEEM

3. Ilpu mpoekTupoBaHUK OPUCHOTO CTOJIA I MUHUMH3AIIUN HArPY3KH Ha MO3BOHOYHUK
(9proHOMHKa) CIEAyEeT YIUTHIBATH MPUHITUIL:

a) MakcuManbHOTO TPSHHSI

0) PaBHOBecus priuara

B) ['mapocTtaTrdeckoro naBiieHUS
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lIpouumaiime mexcm, gvibepume npasuUbHbIL OMEem

4. Ilpu opranuzanuu paboyero Mecra JeJI0MPOU3BOAUTEND JIOJKEH YUECTh, UTO JIa3E€PHBIN
npUHTEP BbIAENAET Termno. Kakoe gpusndeckoe siBJICHHE JIEKUT B OCHOBE PadOTHI MPUHTEPA,
TpeOyrotiee coOIIOICHHS] TEXHUKH 0€301MacHOCTH?

a) Kunernueckas sHeprus

0) DIeKTpocTaTUKa U TEMJIOBOE BO3/ICHCTBHE

B) AKYCTUYECKHUI pe30HAHC

r) MarauTHas WHIYKITUS

lIpouumaiime mexcm, gvlbepume npasUIbHbIL OMEem

5. KoMmbroTep, OCTaBICHHBIN B CIISIIIEM PEXUME HAa HOUb, TOTPEOIISIET SHEPTHIO, UTO YBe-
JUYMBAET cUeTa 3a JeKTpuyecTBO. Kakoe aeiictBue 6omee 3p(HEeKTUBHO C TOUKU 3pEHUS
SKOHOMHHU PECYPCOB?

a) [lepeBoj MOHUTOpPA B PEKUM OXKUIAAHUS

0) [TonHOE OTKITIOUEHUE TUTAHUSL OPTTEXHUKH (BBIKIIOYEHUE U3 PO3ETKU)

B) YMEHbIIIEHUE IPKOCTH dKpaHa

r) Mcnonb30BaHue 3aCTaBKU dKpaHa

lIpouumaiime mexcm, golOepume NPasUIbLHLLU OMBEEm

6. Kakoii ¢pusnuecknii 3aK0H CIeIyeT YUUTHIBATh IPH PAa3MEIICHUN apXUBHBIX TAIIOK Ha
CTeJUIaXxax, 4ToObl 00ecneunTh 0€30MaCHOCTh (YCTOMYUBOCTD) M HE MPEBBICUThH HAIPY3KY
HAa 11oa?

a) 3akoH [Tackans

0) 3aKOH BCEMUPHOTO TATOTEHUS (CUiIa TSHKECTH)

B) 3akoH Oma

) 3aKOH NpPEJIOMJICHHUS CBETa

IIpouumatime mexcm, gvibepume nPASUILHBIU OMEEM

7. Kako#t ¢pm3nueckuili NpUHIIMI UCTIOIB3YETCS B pab0OTE MOKAPHBIX U3BELIATENEH, yCTa-
HaBJIMBAEMbIX B oucax JJsl 3al[UThl JOKYyMEHTOB?

a) ®otorpdeKT i HoHU3aIUsI BO3yXa JIbIMOM

0) 3akoH Apxumenaa

B) DJIEKTpOMarHuTHas MHIYKIUS

r) TennoBoe pacuIMpeHHe KUIKOCTEN

3aganus cpeaHero ypoBHs

IIpouumatime mexcm, gvibepume nPASUILHBIU OMEEM

1. Kommerotep norpebdisier momaocTh 300 Bt. Kakyro cymmy (P) 3ammarut dhupma 3a sek-
TPOIHEPTHIO TIPU paboTe KOMITbIOTEPA 8 YacoB, eciu Tapud S5 py0./kBT.

a) 12 py®.

0) 1.2 py6.

B) 120 pyO.

r) 1200 pyo®.

lIpouumaiime mexcm, gvibepume npasuUibHbIL OMEem
2. UtoObl CHU3UTH IIYyM B O(rce, CTEHbI OOJIMIIOBBIBAIOT MaTEPUATIAMH C:
a) BbICOKOU MIIOTHOCTBIO (OTpakeHue)
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0) Ilopucroit cTpyKTypoi (IOTJIOIICHHE)
B) ['1ajikoit MOBEPXHOCTHIO

IIpouumaiime mexcm, gvlbepume NpasUIbHLIL OMEem

3. Kakum obpazom pusnyecku 060cHOBaHA YKOHOMUST OyMaru (IBYCTOPOHHSISI TTe4ath)?
a) YBeJIMYeHUE IJI0OTHOCTH OyMaru

6) Ucnonp3oBaHne MEHbIIETO 00bEMa MaTepraia Ha eAMHNILY HHPOPMAIIH

B) YMEHbILIEHUE 3JIEKTPOEMKOCTH MPUHTEPA

IIpouumaiime mexcm, 8blOepume NPABUILHLII OMBEM

4. JInsa CHYDKeHUST Harpy3KHd Ha TT0O3BOHOYHUK JICJIONPOU3BOIUTENISI, MOHUTOP Ha CTOJIE
JOJDKEH OBITh PAcIoJIOKEH TakK, YTOO0bI BEpXHUH Kpal dKpaHa HaXOJIWUJICS Ha YPOBHE TJ1a3
WK 9yTh HIke. Kakoe ¢puzndeckoe sBJICHHUE JISKHUT B OCHOBE Bpejia OT HEMPaBUILHOM
OCaHKH (JIJTUTEILHOTO CTuOaHumsl)?

a) 3akoH ITackamns

0) Unepuus

B) MexaHnuueckoe HanpsKeHue U AepopMarius

r) Muddysus

lIpouumaiime mexcm, gblOepume NPABUILHLII OMBEM

5. B apxuBe a1t XpaHeHUs] OyMaKHBIX JOKYMEHTOB HEOOXOAUMO MOJIJIEPKUBATH OTHOCHU-
TEIbHYIO BIXKHOCTh Bo3ayxa 50-60%. Kaxoit nmpubop ucnonb3yeTcs s U3MEpEeHUst 3TON
(bu3HUecKoi BETUYNHBI?

a) bapomertp

0) ['urpomeTtp

B) ManomeTtp

r) TepmomeTp

OK 04. DPpdexTnBHO B3aUMOA€iiCTBOBATH U PA00TATH B KOJUIEKTHBE U KOMaH/Ie
3axanus 0a30BOro ypoBHs

lIpouumaiime mexcm, gvibepume npasuUIbHbIL OMEem

1. IIpu coBMeCcTHOM MPOBEACHUH JTa00OPATOPHOM PAOOTHI IO U3MEPEHHIO TUIOTHOCTH
oducHo Oymaru, KTo U3 4JIeHOB KOMaHAbl HanOosee 2(h(HEKTUBHO 00ECIIEYUT TOUHBIN pe-
3yJIbTaT, CJIEAYs MPUHIIUIIAM B3aUMOJICHCTBUSA?

A) Tort, kTO OBICTpEE BCEX MOCYUTACT PE3yIbTaT Ha KATBKYISITOPE.

b) Tor, kTo pactpeaenuT 00S3aHHOCTH: OJUH U3MEPSET pa3Mepbl, APYroil — maccy, Tpe-
TUW — 3aMKCHIBACT JJAHHBIC.

B) Tot, kTO crenaeT Bce M3MEpPEHUsI CaMOCTOSITENIBHO, YTOOBI N30€KaTh OMHMOOK.

lIpoumume mexcm u ycmanosume coomeemcmeue

2.YCcTaHOBHUTE COOTBETCTBUE MEXAY (PU3NUECKUM MTPUOOPOM U 3aaueii pu paboTe HaJl
MIPOEKTOM T10 3HEProdhPeKTUBHOCTH oduca:

1. JIrokcmeTp

2. TepmomeTp

3. AmriepmeTtp

A) Uzmepenue Harpysku snekrponpudopos (11K, mpunrep).
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b) U3mepenue ypoBHs OCBEIIEHHOCTH paboyero Mecra.
B) U3smepenue temnepatrypbl B TOMEIICHUH.

lIpouumaiime mexcm, gvibepume npasuUibHbIL OMEem

3. Ilpu BBISIBJICHUH IPUYUKH IMOBBIIIIEHHOTO YHEPTronoTpedieHnust OPUCHOM TEXHUKH ((u3HKa
mpoliecca), BEpHbIM KOMAHJIHBIM JIEUCTBUEM SIBISIETCS OOCYX JACHHE pPEe3yJbTaTOB BCEMU
y4acTHUKaMU 70 odopmileHUs PUHAIBHOTO OTYETA.

IIpouumatime mexcm, gvibepume nPASUILHBIU OMEEM

4. KomaHza J1enonpou3BoauTeiel n3ydaeT GU3ndecKue NpUuHIUIbI pad0Thl IPUHTEPA.
OpauH y4acTHUK HE TIOHMMAET MPUHIUT eKTpocTaThKu. Kakoe aeiicTBue komer Oyner
Haubozee 3 dexTuBHBIM B pamkax OK 047

A) UrHopupoBaTh y4aCTHUKA U CAENATh OTYET O€3 HETO.

b) O0BsAcHUTH MPUHIMI HA IPOCTOM MPUMEPE, UCTIOJB3YS CXEMY, H IOMOYb Pa300paThCs.
B) [loxanoBarbcsi pyKOBOAUTENIO HA HEKOMIIETEHTHOCTb.

3amaHus cpegHero ypoBHsi

IIpouumatime mexcm, vibepume npasuibibvie omeemvl (3 apuaHma omeemos)

1. Bama xomania pa3pabaTbiBaeT IpaBuiia TEXHUKU 0€30MacHOCTH JIIs ouca.

Bonpoc: Kakue u3 nepednciaeHHbIX (PU3MUECKUX SIBICHUN MPEICTaBISIOT HAHOOJBLIYIO
OIACHOCTb IpH padote ¢ oprrexHukoit? (Beidepute 3 oreera)

A) TernoBoe AeiicTBHE TOKa (TIEperpeB kadesen).

b) BpoyHOBCKO€E IBH>KEHHME MOJIEKYJ BO3AyXa.

B) DnekTpocraTuyeckue 3apsapl Ha KOpIyce (CTaTUYeCKOe AIEKTPUUECTBO).

') DnekTpoMarHuTHOE U3JTyYEHUE MOHUTOPOB.

J1) ludpakius cBeTa.

IIpouumaiime mexcm, golbepume NPABUILHLLI OMBEM

2. Komnnera yTBepkaaer, 4To Juisi paboThl CKaHepa J0CTATOYHO TOJIBKO €CTECTBEHHOTO
OCBEIIICHMS.

3ananue: onpenenuTe, BEPHO JIU 3TO, 1 0OOCHOBAHHE.

A) na

b) et

IIpoumume mexcm u ycmanogume nocieo08amenbHOCMy

3. PaccraBbTe 1eHiCTBHS COTPYIHUKA MPU cOO€ KOMMMPOBAIBLHOTO anmnapara B JIOTHYECKOn
NOCJIeI0BATENBHOCTHU ISl 3P(HEKTUBHOTO B3aUMOICHCTBHUS:

1. OGectounts anmapat (0€30MaCHOCTB).

2. CooOIIUTh TEXHUYECKOMY CHEIUANTUCTY (KOMMYHHUKALIKSA).

3. OnpenenuTbs MECTO 3aMATHSI OyMaru (OCMOTP).

4. TIpoBepuTh CBETOBBIE TATYMKU (AUATHOCTUKA).

IIpoumume mexcm u ycmaHogume coOOmeemcmeue

4. Coomnecume gpuzuueckuti npunyun ¢ oelucmeuem npu opeanu3ayuu pabove2o mecma
cekpemapsi.

1. DnekTpocTaTuka (CHUKEHUE TPUTSHKEHUSI MBI K OPTTEXHUKE).

2. Dpronomuka/OnTuka (3amura j1a3 0T MOHUTOPA).
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3. AKycTuKka (CHI)XEHHUE 1tyma B ouce).

A) Vcnionb3oBaHUe 3KPAHOB C AaHTUOJIMKOBBIM MOKPBITHEM.
B) YcraHoBKa aHTHCTaTHYECKUX KOBPUKOB.

C) Pa3zmMernienne 3ByKOMOTIOMIAONIUX MTAHEIEH/KOBPOB.

IIpouumatime mexcm, 8vibepume npasuibHuLl OMeEem

5. Baira koMaH1a TOTOBUT apXHUBHOE MoMenieHre. UYToObl He HCITOPTUTH IOKYMEHTHI,
OCBEIICHHUE JIOJDKHO OBITh MUHUMAJIBHBIM, HO JOCTATOYHBIM JIJIST PaOOTHI.

Bormpoc: Kakyro namity cienyeT BoIOpaTh JJIs1 CHUKEHUS TEIJI0OBOTO BO3ACHCTBUS HA J10-
KYMEHTBI?

A) Jlammia nakanuBanus 100 BT.

B) I'anorennas namma.

C) Cseronuoanas nammna (LED).

D) JIromuHeclieHTHAs J1amIia.

OK 05. OcymiecTBISITh YCTHYI0 M IMCbMEHHYH) KOMMYHHKAIIUIO HA TOCYIAPCTBEHHOM
si3bike Poccuiickoii @enepannu ¢ y4eToOM 0COOCHHOCTEH COLUAIBHOIO M KYJIbTYPHOT O
KOHTEKCTA

3ananus 0a30BOro ypoBHs

IIpoumume mexcm, evibepume nPAsUIbLHLIU OMEEM

1. Ilpu cocraBieHnn TOKIAAHOW 3aIUCKHU O MOJOMKE O(UCHOTO 000pYy/IOBaHUS HEOOXO-
JUMO MCII0JIb30BaTh TOUHBIE (hU3MUECKUE TEPMUHBL. UTO U3 IEPEUnCIEHHOTO ABIISIETCS €11~
HULIEN U3MEPEHUS HAIIPSKEHUSI B DJIIEKTPUYECKOU CETH?

A) Amrnep

b) BonbT

B) Bart

I') JIxxoynb

IIpoumume mexcm u ycmanosume coomeemcmeue

2. YcTaHOBHUTE COOTBETCTBUE MEXKIY (PU3MUECKUM IMOHITHEM U €0 MPOSIBJICHUEM B IPO-
(eccroHaNbHON AESITETbHOCTU ACTOTPOU3BOAUTEIIS:

1) DnekTpoMarHuTHOE U3TyYEHUE

2) Tpenue

3) 3ByKOBBIEC BOJIHBI

A) PabGora konupoBaJIbHOTO arnmapara (Kcepokca)

b) lllym B oduce, memarouuii padbote

B) Vaepxanue ckpernok Ha MAarHUTHOM JiepaKaTeie

IIpoumume mexcm u ycmanogume nocie008amenbHOCb

3. Pacnonokute AeMCTBUS B MPAaBUIBHOM MOPSAIAKE MpH OOHApY>KEHUU 3araxa rapu ot
MpUHTEpA:

A) Cool1muTh pyKOBOJACTBY, 3a()MKCUPOBAB BPEMSI

b) BoiiepHyTh BUIIKY U3 PO3ETKH

B) OGecrounts pabouee MecTo
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IIpoumume mexcm, 8vibepume nPasUILHLIU OMEen

4. ITpu pabote ¢ opuCHON TEXHUKOM (TIPUHTEP, CKAHEP) BaXKHO COOJIIOIATh AJIEKTPOOE3-
omacHOCTh. Kakoe ¢u3nueckoe sBIieHNE JISKHUT B OCHOBE PabOTHI Ta3epHOTO MpUHTEpa?
A) DnekTpoMarHuTHas UHAYKIUS

b) DnekrpocraTnueckoe B3auMOICHCTBHE

B) TemnoBoe nelicTBue Toka

I') ABnenune pororddexra

lIpoumume mexcm, evibepume npagulbHbLIL OMeem

5. [l ka4eCcTBEHHOT0 OCBelIeHUs pabodyero MecTa ASI0NpPOrU3BOIUTENS PEKOMEHTYETCS
UCIIOJIb30BaTh dHEprocoeperaromye jJamibl. Kakoit BU Terionepenadn sSBiasieTCss OCHOB-
HBIM IIpH paboTe JaMITbl HaKaJIMBaHUS ?

A) TermonpoBoIHOCTh

b) KonBekius

B) Uznyuenue

) Mudpdysns

lIpoumume mexcm, gblOepume NpasUIbLHLIU OMEEm

6. [Ipu nepenaye 3JIEKTPOHHBIX JOKYMEHTOB IO CETU UHTEPHET UCITOIB3YETCS AJIEKTpOMAr-
HHUTHOE W3JIy4YeHUe. B Kakol MmocienoBaTeIbHOCTH YBEJIMYMBACTCA 4aCTOTA JICKTpOMAr-
HUTHBIX BOJIH?

A) PentrenoBckue — YnbrpaduoneToBbie — Bugumeiii cBeT

b) PanuoBomnnbl — Buaumerii ceet — ["amma-u3nyuenue

B) Undpaxpacubie — PagroBosiansl — YibrpaduoiaeToBbie

IIpoumume mexcm u ycmanosume coomeemcmeue

7. YCTaHOBUTE COOTBETCTBUE MEXKIY (PU3MUECKUM MPUOOPOM U €r0 IPUMEHEHUEM B JEII0-
pou3BoICTBE/0duce:

1. JIazepHbIif ypoBeHb (17151 MOHTaXKa crejutaxeit) - A) M3aMepeHue cuibl ToKa

2. Amnepmertp (B 6soke nutanus [1K) - b) Ucnons3oBanue cBOWCTB cBeTa

3. TepmomeTp (B cepBepHOi) - B) MOHUTOPUHT TEMIOBOTO pexXUMa

OK 07. CopeiicTBOBATH COXPAHEHHMIO OKPY:KaWIIeil cpelbl, pecypcocOepekeHuIo,
NPUMEHSITH 3HAHUS 00 I3MEHEHUM KJIMMAaTAa, MPUHIIUNBI 0epe:KJIMBOr0 MPOU3BOACTBA,
3¢ ¢eKTUBHO 1efiCTBOBATH B YPE3BBIYANMHBIX CUTYALUAX

3aganus 6a30B0ro ypoBHs

IIpoumume mexcm, evibepume nPasUILHLIU OMEen

1. Kakoit u3 mepedncieHHbIX dJIEKTPOPHUOOPOB B 0HCe SBIACTCS CAMBIM YHEPTOEMKHUM H
TpeOyeT OTKIFOYSHUS Ha HOYB JJISI 9KOHOMHUHU PECYPCOB?

A) JlazepHblii TpUHTED

b) Hactonbnas namna

B) Dnexrpoyaitnuk

I') CBeToMoHBIN MOHUTOP

IIpoumume mexcm, gblOepume NpaBUIbLHBIL OMEEm
2. Ucnonw3oBanne ceetoauoanbix (LED) mamm BMecTo mamm HakamuBaHMs 0OECTICYHBACT:
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A) YBenuueHue nokapHon 0e30macHOCTH
b) Dxonomuro snexktpolrnepruu B 5-10 pa3
B) CHuxeHue BbIIeNICHUS TeIia

I') Bce nepeuncnennoe

IIpoumume mexcm, gblOepume NpasUIbLHLIL OMEEm

3. Uro o3HaYaeT MPUHIIUI «OepeXITMBOTO Tpon3BoacTBay (Lean) mpu paboTte ¢ JOKyMEH-
TaMu (Hampumep, COKpalieHue JUITHUX pacledyaTok)?

A) YBennueHue KOJIM4ecTBa MPUHTEPOB

b) Ycrpanenue noteps u HedPEKTUBHBIX MPOIIECCOB

B) Ucnonb3oBanue 6ymaru 0osiee BEICOKOH MIJIOTHOCTH

I') Tlokynka TOJIBKO UMIOPTHON TEXHUKHU

IIpoumume mexcm, gblOepume NpasUIbLHBLIL OMEEm

4. B ciiyyae KOpOTKOTO 3aMbIKaHUs B AJIEKTpoceTH oduca HeoOX0IUMO:
A) IlonbITaThCsl NOTYHIUTH BOJIOM

b) OTkitounth aBTOMaTUYECKUIM BBIKJIIOYATENh (PYOUIBLHUK)

B) Ilponomxuts paboty, He oOpalias BHUMaHUS

I') HakpeiTh ipoBO1a OyMaroi

IIpoumume mexcm u ycmaHosume coomeemcmeue

5. YcTaHOBUTE COOTBETCTBHE MEXK/TY IEUCTBHEM M MPUHIIUIIOM COXPAHEHUST OKPY KaloIen
CpEIbL:

1. JIByCTOpOHHSISl Ie4aTh TOKYMEHTOB

2. OTKIIIOUYEHHE CBETA MPHU BBIXOJIE U3 KaOUHETa

3. Ucnonb3oBanue 3aeKkTpoHHOMN 1MdpoBoit moanucu (SLIT)

A) DKOHOMHUS AJEKTPOIHEPTUH

b) Pecypcocbepexenue (Oymara)

B) CHmxeHnne Harpy3Kky Ha OKpYXKalollyto cpey

IIpoumume mexcm u 3anuwiume paseepHymulil 000CHOBAHHYIL OMBEEMm
6. HazoBute gusnueckoe siBieHuE, JieKauiee B OCHOBE padOThI JIa3epHOTO MIPUHTEPA, TTPU
KOTOPOM TOHEp NMPUTITUBAETCs K Oymare.

IIpoumume mexcm u 3anuwiume pazeepHymuvlil 0O0CHOBAHHbIL OMEEm
7. Ykaxure, Kakou mpuOop B oduce paboTaeT Ha MPUHIIUATIC SJIEKTPOMArHUTHON UHIYK-
1 (IpeoOpaszyeT PIACKTPOIHEPTHIO B MEXAaHUIECKYT0)?

3aaHud cpeaHero ypoBHsi

IIpoumume mexcm, evibepume nPasUILHLIU OMEen

1. Kakoe neiictBue ¢ opucHON TEXHUKOH (MPUHTEP, KOMIBIOTEP) CIIOCOOCTBYET SKOHOMUU
AJIEKTPOIHEPTUH B COOTBETCTBUHU C MIPUHIIUIIAMU OEPEXKITUBOTO MPOU3BOJICTBA?

A) OcTaBisaTh TEXHUKY B pexkuMe oxxkujianus (standby) Ha HOUB

b) [TonHOCThIO OTKIIIOYATHh TEXHUKY OT CETU MOCJIe OKOHYaHUsl paboyero JHs

B) Ucnonb3oBath pexxuM 3aCTaBKU HA MOHUTOPE BMECTO CIISIILIETO PexXUMa
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IIpoumume mexcm, gblOepume NPaABUILHBILI OMEEm

2. Kakoii (¢uszndeckuii mporece JeKUT B OCHOBE MapHUKOBOT0 3¢ dexTa, criocooCTBYO-
IIEr0 U3MEHEHUTIO KiIMMaTa?

A) TIornomenue ynbTpadroIeTOBOTO H3ITYUEHUS 030HOBBIM CIIOEM

b) 3anepxanue nHbpakpacHOTO UTyUYCHUS IOBEPXHOCTH 3eMitl atMochepoit

B) PacceuBanue cBeTa B o0s1akax

IIpoumume mexcm, avibepume nPasuUIbHLIU OMEen

3. [Ipu BOZHUKHOBEHUH TIOKapa B o(uce, COrIacHO TEXHUKE 0€30MacHOCTH, 3aIPEIICHO
ucnoab30BaTh U(PT. Kakoe ¢pusznueckoe siBIeHUE AenaeT TUGT OMacHbIM?

A) BO3HUKHOBEHHE CTATUIECKOTO IEKTPUICCTBA.

b) OddexT «TpyOb» (Tsira), Mpu KOTOPOM JIM(TOBAS 11aXTa 3aMOIHICTCS IBIMOM.

B) DnekTpoMarauTHas MHAYKIUS, OTKJIIOYAIOIIAs TUTaHUE

lIpoumume mexcm u ycmanosume coomseemcmaue

4. YcTaHOBUTE COOTBETCTBUE MEXKTy IIPOIleCCOM B odrce U PU3NUECKUM MPUHIIUTIOM
AHEProcOepPeIKCHUS:

1. Ucnonb3oBanue cBeToanoanbix jdami (LED) — A. CHuKeHHe TeTIOBBIX MOTEPD.

2. Yremnenue okoH (repmetusanus) — b. DddexkTuBHOE MpeodpazoBaHue IEKTPUUSCKON
SHEPIUU B CBETORBYIO.

3. AByCTOpOHHSI neyaTh TOKYMEHTOB — B. PainmoHanbHOE UCIIOIB30BaHUE MATEPHUATIOB.

3.2 TunoBble KOHTPOJIbHBbIE 3aJaHUs AJsl IPOMEKYTOUHOI aTTecTanuu 00y4aro-
HXCH

Ilepedyennb BonpocoB K aud¢epeHUPOBAaHHOMY 3a4eTy

MounexkyasipHas pusuka
1. ArtomMucTHUYecKas Teopus CTpOCHHUs BellecTBa. HaOmoieHus U ONBITHI, TOATBEPIKIAL0-
[[1I€ aTOMHO-MOJIEKYJIIPHOE CTPOCHUE BELIECTBA.
Maccel 1 pazmepbl MOJEKYIIL.
TertoBoe NBMKEHUE YAaCTUL] BEIIECTBA. bpOyHOBCKOE JBHXKEHUE.
WU neansHbIN Ta3.
TemnepaTtypa kak Mepa CpeaHer KNHETUYECKON SHEPTUH YaCTHLL.
YpaBHEHHUE COCTOSHUS UICATBHOTO rasa.
N3omnporieccol U ux rpaduki.
OOBsicCHEHHE arperaTHbIX COCTOSIHUM BelecTBa U (ha30BbIX MEPEX0I0B MKy HUMHU Ha
OCHOBE aTOMHO-MOJICKYJISIPHBIX MIPEACTABICHUMN.
9. Cas3b MEXIy JaBJICHHEM U CpeAHEH KMHETHYECKOM dHepruei MoJiekyn raza. Padora
rasa.

©ONO U AWM

CroiicTBa MapoB, )KNUIAKOCTEN, TBEPABIX TeJl
10. Mogens xxunkoctu. [ToBepXxHOCTHOE HATSHKEHHUE M CMAdUBaHHUE.
11. Kpucrannnyeckue u amopdubie BemecTBa. JKuakue KpucTasibl.
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TepMoauHamuka
12. BHyTpeHHss1 SHEprUsl.
13. PabGoTa u Ternootaaua Kak ciocoObl U3MEHEHHsI BHY TPEHHEW SHEPTHH.
14. IlepBelif 1 BTOPOi 3aKOHBI TEPMOJHMHAMUKHU.
15. [IpuHnune! nevictBus TerioBbix MamuH. KITJ[ TennoBsix ABUTATENCH.
16. TerutoBbIE MAIIMHBI U UX PUMEHEHUE.
17. Dxonoruyueckue MpoOJIeMbl, CBA3aHHBIE C MPUMEHEHHEM TEIJIOBBIX MAalllMH, U MpPO-
6J1eMbI SHEProcOepeKeHU .

DJIEKTPOCTATHKA
18. B3aumoselicTBre 3apsiKEHHBIX Tel. DNEKTPUUECKUH 3aps]. 3aKOH COXPAHEHHS AJIeK-
TPUUYECKOTO 3apsija.
19. 3akon Kynona.
20. DneKkTpoCTaTHUECKOE MoJIe, Er0 OCHOBHBIE XapaKTEPUCTUKH U CBS3b MEX Ty HUMHU. [1po-
BOJHUKHU U U30JISATOPHI B DJIEKTPOCTATUIECKOM TOJIE.
21. DnexkTprudecKas eMKOCTh KOHICHCATOpa. DHEPTHUS AJICKTPOCTATUYECKOTO OIS,

IHocTosiHHBIN TOK
22. TlocTostHHBIN NeKTprueckuid TOK. Cria ToKa, HampsbKeHUE, SJIEKTPUIECKOe COMPOTHB-
JICHHUE.
23. 3akon Oma 17151 y9acTKa IeTH U TIOTHOW ANIEKTPUIECKON e .
24. PaboTa ¥ MOIIHOCTH MOCTOSTHHOTO ToKa. 3akoH J[koyms-Jlenna. TermoBoe nericTBue
3JIEKTPUYECKOTO TOKA.
25. DNEKTPUYECKUN TOK B PA3IMYHBIX CPEJax.

MarsuTHoe noJsie
26. MarHuTHOE I0JIe ¥ €r0 OCHOBHBIC XapaKTEPUCTHKHU.
27. JleficTBME MarHMTHOTO TI0JIS HA TIPOBOJHHUK C TOKOM. 3aKOH AMriepa. DIJICKTPOIBUTa-
Tellb.
28. Cuna Jlopenna.
29. SIBneHme SIEKTPOMArHUTHON WHAYKITUH.
30. 3akoH anekTpoMarauTHOW nHyKnu. [Ipasumo Jlena.
31. Camounnykuusi. UHIyKTUBHOCTb.
32. DHeprusi MAarHUTHOTO MOJIS

MexaHn4yeckue KoJeOaHus
33. Croboansie konebanus. [lepuos, yactora u
34. ammuintyna KoneOaHuil.
35. 'apMoHnUeckue KojaeOaHus.
36. MaremaTtuyeckuil ¥ MPYy>KUHHBIA MasTHUKU.
37. IlpeBpariieHue SHEPTUM MPU TAPMOHUYECKUX KOJICOAHMSIX.

Mexanuvyeckue BOJHBI
38. Mexanuveckue BOJIHBI U UX BUJIbI. 3BYKOBBIC BOJIHBI. Y JIbTPa3BYKOBBIC BOJIHBI.
39. VbTpa3ByK U €0 UCIOJIb30BaHUE B MEAUIIMHE U TEXHUKE.

DJIEKTPOMATHUTHBIE KOJIe0aAHUSA U BOJIHBI
40. DneKTpoMarHuTHbIE KOJIeOaHUS U BOJIHBI.
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41. CBoOOHBIC DJIEKTPOMArHUTHBIE KOJICOaHUSI.

42. KonebarenbHblil KOHTYp. @opmyna TomcoHa.

43. BeIHYXICHHBIC JJICKTPOMAarHUTHBIE KojeOanus. ['apMOHUYECKHE IIIEKTPOMArHUTHBIC
KOJIeOaHMs. DNEKTPUUECKUI PE3OHAHC.

44. TlepeMeHHBIN TOK. DJIEKTPOTCHEPATOP.

45. Ilonyuyenue u nepenaya snekrpodHepruu. [Ipodiemsl 3HEprocOepexeHus.

DJIeKTPOMATHUTHBIE BOJHBI
46. DIeKTPOMarHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOTHBI. CKOPOCTh JEKTPOMArHUTHBIX
BOJTH.
47. ITpuHIUIIBI PaANOCBS3H U TeeBUIeHUs . VIcrionb30BaHuE 2IEKTPOMArHUTHBIX
48. BOJIH pa3IUYHOTO JIMara3oHa B TEXHUYECKUX CPEJICTBAX CBS3U, MEAUIIMHE, IIPU U3y4de-
HUW CBOMCTB BEIIIECTBA.

CgBeToBbBIE BOJIHBI

49. CpeToBblc BOJIHBL. Pa3zBuTHE IpecTaBICHUN O IPUPOJIC CBETA.
50. 3ak0oHBI OTpKECHUSI U TIPEITOMIICHHUS CBETA.
51. Uurepdepenuus cpera.
52. ludpakuus ceera. JnudpakunoHnas pemerka.
53. [lonsipusarus cBera.
54. lucnepcus cBeTa.

KBaHTOBBIE CBOHCTBA CBETA
55. PaBHOBECHOE TEIIOBOE M3TyUCHHE.
56. KBanToBas runotesa [lianka.
57. ®otornexTpudeckuit 3 HEKT.
58. Ypapuenue DitHinTeliHa 17151 BHEIIHero Gororddekra.
59. ®ortoH.
60. /laBneHue cBera.
61. Jlyanusm CBOWCTB CBETA.

du3nkKa aTomMa
62. Monenu cTpoeHHUs aToma.
63. OmeIT Pesepdopra.
64. IToctynatel bopa.
65. OObsiCHEHUE JIMHEHYATOTO CIIEKTPa BOJOPO/ia HA OCHOBE KBAHTOBBIX MOCTYJIaTOB bopa.
66. Ilormnomienue u UCyCKaHUE CBETAa aTOMOM.
67. KBanToBas sHeprus. [[puHIMn neiicTBUS 1 KCTIOIB30BaHKE JIa3epa.
68. OnTuyeckas CIeKTPOCKOIHS KaK METOJ M3yUYEeHHs COCTAaBa BEIECTBA.

du3uKa AaTOMHOTIO siApPa
69. CocTaB 1 CTpOCHHE aTOMHOTO SJIpa.
70. CBoiicTBa SIACPHBIX CUJL.
/1. DHeprus cBA3M U 1e(PEKT MaCChl AaTOMHOTO SpA.
/2. PanroakTUBHOCTh. BUJIbI paiMOaKTUBHBIX MTPEBPAICHUM.
73. 3aKOH paJMOaKTUBHOI'O pacliaja.
74. CBolicTBa MOHU3UPYIOIIUX SJIEPHBIX U3TyUYCHUH.
75. PagroakTHBHBIC U3TyUYCHHS U UX BO3/ICHCTBUE HA KUBBIC OPTaHU3MBI.
76. SlnepHbIC peakIuu.
(1. SInepHas sHEpreTUKa.
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78. DnemMeHTapHbIE YaCTHIIBI.
100.®dynnameHTaIbHBIE B3aUMOICHCTBUS.

IpakTnueckue 3aganus K 1M PepeHuNPOBAHHOMY 3aUeTy
1. Omnpenenute CpeHIO KBAIPaTUUHYIO CKOPOCTh MOJEKYJbI ra3za npu 0°C. Macca Mo-
JeKyJIbI Taza Mo, = 3,2 + 10-26 xr. [Tocrostanas [Tnanka kK = 1,38+ 10-23/1x/K.
2. 3apspkeHHas yactuia Maccoit 10-9 r HaxoauTCs B paBHOBECUU B OJJHOPOTHOM DJIEKTPH-
YECKOM IoJie HanpsbkeHHOCThIo 3,1 + 105 H/Kn. Haitnure 3apsig gwactumpl. (3aps dJIeKTpoHa
e =1,6+10-19 Kun).
3. B BepTHUKanbHOM HWJIMHAPE MOJ TSKEIBIM MOPIIHEM HAXOJUTCS KUCIOPOJ Maccoil 2
Kr. Jl;s moBeIieHUs TemmnepaTypsl Ha 5 K eMy cooOmuny komuecTBO TermioTsl 9160 k.
Haiinute paboty, COBEpIIEHHYIO ra30M MPU PACIIMPEHUN U YBEJIMUECHUU €TI0 BHYTPEHHEN
sHepruu. Mossipaas macca kuciaopoza 32 + 10-3 kr/morb.
4. OmnpenenuTh paboTy TOKa B MPOBOJHUKE M MOIIHOCTh TOKA 32 2 MUHYTHI, €CJIH CHJIa
TOKa paBHa SA, a HaNpsH>KEHUE HA TPOBOAHUKE 5 B
5. Baron maccoii 20 T, nBrkyiuiics co ckopoctbio 0,3 M/c, HaroHsietT BaroH maccoi 30 T,
IBIKYIIHIACS co ckopocThio 0,2 m/c. KakoBa CKOpOCTh BarOHOB ITOCJIE TOT0, Kak CpabOTaeT
aBTOCIIEIIKA?
6. Kakyro paboty coBepmmt criia 200 H nmpu nepemerniennn Tena Ha 5 M, €ClTi OHa HaIpaB-
JeHa oA yriaom 60° k ropu3oHTy?
/. OmnpenenuTth MOJHOE COMPOTUBJICHUE YUacTKa IEMHU U CHIIy TOKAa Ha KaXJAOM U3 IMpo-
BOJHUKOB, COEIMHEHHBIX Napajlie]IbHO, €CIIA HalpsbKeHue paBHO 6 B, a compoTuBneHue
npoBOAHUKOB 5 OM u 1 Om.
8. Cuna 60 H coobmaer teny yckopenue 0,8 m/c2.Kakast cuia cOOOLIMT 3TOMY TeJIy YCKO-
penue 2 m/c2?
9. KaxoB umnynbc (oToHa, ecau ajmuHa cBeToBOM BomHbI[) = 5 + 10-7/m?TlocrosiHHas
ITnanka h =6, 63 + 10-34/]xc.
10. Ha pucynke nan rpaduk u3MeHEHHUs] COCTOSIHUS UJI€aJIbHOTO Ta3a B koopauHatax V, T.
[IpeacraBpTe 3TOT Mpolecc Ha rpadukax B koopauHarax P, Vu P, T.
11. PaGoTta BbIXOAa 3JEKTPOHOB W3 Kammust A = 6,53+10-19 Jx. KakoBa mamviHa BOJIHBI
CBETa A, MAJAIOIIET0 HA MOBEPXHOCTh KaJMUs, €CIIM MaKCUMaJIbHasi CKOPOCTh (DOTOAJICK-
TponoB V=7,2+ [10] 5 m/c? Macca snextpona9,1 +10-31 kr. CkopocTs cBeTa ¢ = 3+108
Mm/c.

12. Hanmcath HegocTaromue 0003HaUYCHUS B CIACAYIONIUX SACPHBIX PEAKIIUIX:

1. %7Al + {n ->* + 3He

2. x +1H > %2Na + jHe

3. 32Mn+ - 3SFe+ in

4, 27Al+y > Mg + *

13. Onpenenute maccy Bogoposa (H2), Haxonsmerocs B 6aiione 00bémMoM 20 TUTPOB MPU
nasnennu 830 klla, ecnu Temnepatypa raza pasHa 170C. YHuBepcanbHas razoBasi IOoCTO-
saHas R = 8,31 JIx/(mounb * K).

14. Kakoe Koau4ecTBO TEMI0Thl Q BBIAEIUTCS HA y4acTKe Ienu conpoTtuBieHueM R = 12,4
Owm 3a Bpems [/t = 10 mun? Cuna Toka [ = 0,5 A.
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IV.METOANYECKHUE MATEPHAJIBI, OIIPEJAEJAIOIIHNE ITPOLEAYPbI
OHNEHUBAHUS PE3YJIbTATOB OCBOEHUA TUCHUILIAHBI, XAPAKTEPH-
3YIOIIUX 3TAIIBI @OPMUPOBAHUA KOMIIETEHIIUN

[Ipouenypa oueHuBaHus — HOPSIAOK JIEVUCTBHUM ITPU MOJATOTOBKE U MPOBEJACHUU aTTE-
CTAIMOHHBIX UCTIBITAHUN U (POPMHUPOBAHUH OICHKH.

[Ipouenypa nmpoMeKyTOUYHOM aTTECTALIMKU TPOXOJIUT B COOTBETCTBUH C [los0)keHneM
0 MPOMEXKYTOUHOH (pyOeKHOI) aTTecTaluu 3HaHu, ooyyaromuxcs AT YHX.

ATTecTallMOHHBIE UCIIBITAHUSL IPOBOJATCS MpenoaBaresneM (MM KOMHCCHEN Ipe-
nojiaBaTesield — B ciiydae MOAYJbHON y4EOHBIX MPEAMETOB), BEAYIIUM JEKIIMOHHBIEC 3aHs-
THUS 110 JAaHHOW TUCUUILIMHE, WIH MpernoaBaTeIsiMU, BEIyIIUMH MMPAaKTHUEeCKUe U 1adopa-
TOPHBIE 3aHATHS (KPOME YCTHOTO 3K3ameHa). [IpucyTcTBrEe MOCTOPOHHUX JIUIL B X0JI€ MPO-
BEJICHUSI aTTECTAIllMOHHBIX UCHBITAaHUM 0€3 pa3pelieHusl peKTopa Wik MpopeKTopa He J10-
nyckaercs (3a UCKIIOYEHHUEM paOOTHUKOB YHUBEPCUTETA, BBHIIOJHSIOUIUX KOHTPOIUPYIO-
mue GyHKIMU B COOTBETCTBUH CO CBOMMHU JOHKHOCTHBIMU 00s3aHHOCTSAIMU). B ciryuae ot-
CYTCTBHS BEIYILETO MPENO0IaBaTelid aTTeCTallMOHHbIE UCIIBITAHUS TIPOBOJSTCS IPENO1aBa-
TeJeM, HA3HAYEHHbIM MMCbMEHHBIM PAaCIOPSKEHUEM 110 Kadepe.

WNHBanupl ¥ AU1a ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI, UMEIOIINE HAapy-
LIEHUS! OMIOPHO-JBUTaTEIBHOTO AIIAapaTa, J0IMyCKAITC Ha aTTECTAllMOHHBIE UCTIBITAHUS B
CONPOBOXKIEHUH ACCUCTEHTOB-COMPOBOKIAIOIIHX.

Bo Bpemsi aTTecTallMOHHBIX HCIBITAaHUI O0y4aromuecss MOTYT MOJIb30BaThCs MPO-
rpaMMoOil yueOHOHM yueOHBIX IPEIMETOB, a TAKXKE C pa3pelIeHUs IPENoJaBaTesl ClpaBoy-
HOM U HOPMATUBHOM JIMTEPATYPOH, HEPOTPAMMUPYEMBIMH KAJIBKYJISATOPAMH.

Bpems moAroToBKM OTBETA MPH cAaue 3a4eTa/sK3aMeHa B yCTHOH (popme JOKHO co-
cTaBisaTh HEe MeHee 40 MUHYT (TI0 >KeTaHUI0 00YyYaroIIerocsi OTBET MOXKET OBITh TOCPOU-
HbIM). Bpemst oTBeTa — He Oonee 15 MUHYT.

[Ipu MOATOTOBKE K yCTHOMY 3K3aMEHY 3K3aMEHYEMBbIM, KaK IPaBUJIO, BEAET 3aIKCH B
JIMCTE YCTHOT'O OTBETA, KOTOPBIN 3aTeM (M0 OKOHYAHUH 9K3aMEeHa) CIAeTCsl SK3aMeHaTopy.

[Ipu mpoBeneHNH YCTHOTO 3K3aMeHa SK3aMEHAIlMOHHBIA OUJIET BHIOMPAET caM dK3a-
MEHYEMBIN B CIIy4YalHOM IOPSIKE.

DK3aMeHaTopy MPEeAOCTABIISIETCS MPABO 33/1aBaTh 00YUYaIOIIUMCS JAOMOJTHUTENIbHbBIE
BOIIPOCHI B paMKaxX MPOrpaMMbl AUCLMIUIMHBI TEKYIIErO CEMECTPA, a TAKKE, TOMUMO TEO-
PETUYECKUX BOMPOCOB, J1aBaTh 3aJa4M, KOTOPbIE U3YYAIUCh HA MPAKTUYECKUX 3aAHITHUSIX.

OneHka pe3ysbTaToB YCTHOIO aTTECTAI[MOHHOTO UCHIBITAHUS OOBSIBISIETCS 00yUaro-
mMcsl B IEHb ero nposeaeHus. [Ipu npoBeieHnr NMCbMEHHBIX aTTECTAIMOHHBIX HCIbITA-
HU WM KOMITBIOTEPHOTO TECTHPOBAHUA — B JI€Hb UX IPOBEJECHUS WIHA HE MO3/IHEE CIIETY-
IOLIET0 paboyero JAHS MOCJe UX MPOBEICHUS.

Pe3ynbTaThl BBINIOTHEHUS ATTECTAIIMOHHBIX HCHBITAHUM, MPOBOJUMBIX B MUCHMEH-
HOI popme, popMe UTOTOBOM KOHTPOJIBLHON padOTHl MM KOMIBIOTEPHOTO TECTUPOBAHUSA,
JIOJKHBI OBITH OOBSBIICHBI 00YYAIONTUMCS U BBICTABJICHBI B 3a4ETHBIC KHUKKH HE TIO3/THEE
clieyrolero pabodero JHs MOCje UX MPOBEACHUS.
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JIucr akryanu3annu (pOHIa OLEHOYHBIX CPEACTB AUCIUIINHBI
O/.11 ®u3uka

CDOHI[ OICHOYHBIX CPCACTB JUCHUILJIMHBI IICPCCMOTPCH,

00CyXKJIeH U 000peH Ha 3acejaHuu Kadeapbl

[Ipotokoun ot « » 20 r. Ne

3aB. Kadenpoit

(DOHI[ OOCHOYHBIX CPCACTB AUCHHUILIMHBI IICPCCMOTPCH,

o0cCyX/IeH U 0100peH Ha 3aceaHuu Kadeapsbl

[IpoToxon OT « » 20 r. Ne

3aB. Kadenpoii

CDOH)I OICHOYHBIX CPCACTB JUCHUILJIMHBI IICPECCMOTPCH,

o0cyX/IeH 1 0100peH Ha 3aceaHuu Kadeapbl

[IpoTokoit ot « » 20 r. No

3aB. Kadenpoii
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