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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouast mporpamMmma 0611€00pa3oBaTENHHON YICOHOW MUCIUTIIMHBI SIBISETCS 9acThIO OC-
HOBHOI1 0Opa3oBarenbHOM porpamMMbl B cootBeTcTBUM ¢ I'OC st cneunansHocTh: 44.02.01
Jlowkonvhoe obpazosanue (yKpymHEHHas rpymnma cnenuaibHocTeil 44.00.00 [ledazozuueckoe
obpaszoeanue), 1 00ydarommxcs ouHou GopMbl 00yueHHsI.

Pabouas mporpamma pazpabotana B coorBercTBru ¢ ®I'OC cpennero o6mero oopa3oBaHus.

1.2. MecTo y4eOHOI TMCHUIIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl

ObmeobpazoBarenbHas yueOHast nuctumiinHa OVIL06 @u3zuka w3ydaercs B o0uieoOpa3zoBa-
tenpHOM 1HKIIe yueOHoro miana OOII CITO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHuUs C TMOJTY-
4yeHneM cpeanero oomero oopazosanus (IIIICC3)

1.3. Ilmanupyemblie pe3yJbTAaThl 0CBOCHUS THCIHUILINHBI:

1.3.1. OcBoeHue conepxaHusi 001Ie00pa30BaTEIbLHON YIeOHOW TUCITUTUIMHBI 00eCTIeYrBacT
JOCTHXKEHUE 00YUAIONMMUCS CIEAYIOIUX PE3yIbTaTOB:

JIUYHOCHHBIX:

— YYBCTBO F'OPAOCTH M YBaKEHHs K HCTOPUH U JOCTHKEHUSM OTEUECTBEHHOM (prznyeckon
HayKH; (U3UIECKH TPAMOTHOE TTOBEJCHUE B MPOPECCHOHATBHON ACITEIHPHOCTA U OBITY TIpH 00-
paleHuu ¢ IpubdopaMu 1 yCTPOHCTBAMH;

— TOTOBHOCTH K TPOJOJKCHHIO 00pa30BaHUs W TOBBIIICHHS KBaTH(UKANIUU B W30paHHOU
podeCCHOHATBLHON IEeATETbHOCTH U OOBEKTUBHOE OCO3HAHME POJIM (PU3UUECKUX KOMIICTEHIIHHA
B 3TOM,;

— YMEHHE HCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOW (U3MUECKON Hayku M (PU3MYECKHX
TEXHOJIOTUH JIJIsl TIOBBIMIEHHSI COOCTBEHHOTO WHTEIUICKTYaJIbHOTO Pa3BUTHS B BBIOPAHHOW IPO-
dbeccroHanbHOM NesSTeNbHOCTH,

— yYMEHHE CaMOCTOSTEIHHO JOOBIBATh HOBBIC /IS ce0s1 PU3NUECKUE 3HAHUS, UCTIONB3YS IS
3TOTO JIOCTYIHbIE HCTOYHUKH WH(OPMAIIHH;

— YyMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaHE TIO PEIICHUIO 00-
HIMX 3379,

— YMEHHE YIpaBIsATh CBOCH IMO3HABATEIBHOW NESTEIHHOCTHIO, TMPOBOIUTH CaMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIIJICKTYAJIbHOTO Pa3BUTHS;

MemanpeomMenHbIx:

— UCMOJb30BaHUE PA3TUYHBIX BUIOB MO3HABATEIBHOMN AEATENBHOCTU Ui PELICHUS (PHU3H-
YEeCKHX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIIOICHHSI, OTTMCAHHMS, U3MEPEHUS,
HKCIIEPUMEHTA) JUI U3YUEHHs pa3IMYHBIX CTOPOH OKPYXKAoIei 1eHCTBUTENbHOCTH

— WCTOJBH30BaHUE OCHOBHBIX MHTEIUICKTYAJILHBIX OINEPAlii: MOCTAHOBKH 3a/1a4d, (HopMy-
JMPOBAHUS TUIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHHsI, 0000ILEHHsI, CHCTEMATHU3alluH, BBISBICHHS
NPUYHHHO-CJICICTBEHHBIX CBsI3€H, TIOMCKa aHAJIOroB, (POpPMyIUpPOBaHUS BBIBOJOB ISl H3yYCHUS
pa3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SBICHUH M MPOIECCOB, C KOTOPHIMU BO3HUKAET He-
00X0AMMOCTbh CTATKMBATHLCS B MpodecCuoHaIbHOU chepe;

— yMEHHE reHepUpOBaTh UACU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE ISl MX pealn3aluy;

— yYMEHHE HCIIOJB30BaTh Pa3IMYHble MCTOYHUKHU IS MONydeHHs (Qu3udeckoi nHpopma-
II1H, OLICHUBATh €€ JIOCTOBEPHOCTH;

— yYMEHHE aHAIM3UPOBATH U MPEICTABIATH HHPOPMAIUIO B PA3IMYHBIX BUIAX;

— yMEHHE MyOJMYHO MPEICTAaBIATh PE3yJbTaThl COOCTBEHHOTO MCCIICAOBAHMS, BECTH JIUC-
KYCCHH, JOCTYITHO U TApMOHHYHO COYETas cojep)kaHue M (OpMBbI MPEaCcTaBisieMOl WHPOpMa-
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npeomemuuix:

— c(OpMHUPOBAHHOCTH MPEJCTABICHUNA O POIH U MecTe (GU3UKH B COBPEMECHHOW HAyYHOU
KapTHHE MUPA; TOHUMaHue (PU3NYecKol CYyITHOCTH HabIogaeMbIx Bo BeeneHHoil siBienuit, po-
a1 pU3MKU B HOPMUPOBAHUM KPYro3opa 1 (GyHKIHOHAIBHON I'PaMOTHOCTH Y€JIOBEKa IS pelle-

HUS NPAKTHYCCKUX 3a/1a4;

— BJAJIeHHE OCHOBOIOJIATAOIUMH (PU3MUECKMMH MOHATUSAMH, 3aKOHOMEPHOCTSIMHU, 3aKO-
HaMH U TEOPUSMH; YBEPEHHOE UCIOIb30BaHUE (PU3MUECKON TEPMUHOIOTUN U CUMBOJIUKHY;
— BJAaJIeHHME OCHOBHBIMM METOJaMHU HAy4yHOI'O MO3HAHMs, MCIIOJIb3YEMbIMHU B (pu3MKe: Ha-

6JIIOI[€HI/IGM, OMMUCAHUCM, UBMCPCHUCM, SKCIICPUMCHTOM;

— yMeHHs 00pabaTbIBaTh pe3yNbTaThl M3MEpPEHUI, OOHAPYX UBaTh 3aBUCHUMOCTh MEXIY

q)HBquCKI/IMI/I BCINYHNHaMU, 00BACHATH MOJIYYCHHBIC PC3YJIbTAThI U ICJIaTh BBIBOABI;

— chOpMHUPOBAHHOCTh YMEHUS PeIIaTh PU3NUECKHUE 3a0a4H;

— c(hOpPMHPOBAHHOCTb YMEHUS NMPUMEHATH MOJTYUYE€HHbIC 3HAHUS i1 OOBSCHEHHS YCIOBUN
MpPOTEeKaHUs (PU3UUYECKHUX SIBICHHUN B TpUpoje, MpodeccHoHalbHONW cdepe W s MPUHATHS

IIPaKTUYECKUX PEIICHUN B [IOBCEIHEBHOM KU3HU;

— c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUHU 110 OTHOIIECHUIO K (PU3UIECKON MHPOPMAITIH,

II0JIy4aeMOU U3 PA3HBIX HCTOYHUKOB.
2. CTPYKTYPA U COAEP KAHUE JUCIUIIINHBI

2.1 O0beM IMCHUIIMHBI M BU/bI Y4e0HOH padoThI

QOunas popma o0yueHust

Buo yueonoii pabomut Oobvem uacos
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 108
PatGora o0yyarommuxcsi BO B3aMMO/I€iiCTBMH C MIpenoaaBarejiemM 108
B TOM YHUCIJIE:
JeKIUH (YPOKH) 54
B (hopMe mpakTUUECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO) *
54

IMPAKTUYCCKHUEC 3aHATHA

B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PEyCMOTPEHO)

abOpaTOpPHBIE 3aHITHS

B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH TIPEyCMOTPEHO)

NuauBuayanbHbINA TPOEKT

CamocrosiTenpHas pabota o0ydaronierocs (Bcero)

Koncynbranuu

[IpomexxyTounas arrectamus B GopMe umocosol KOoHmpoivHou pabomel 6 1 cemecm-
pe u 3auema 6o 2 cemecmpe




2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CUUILTAHBI

Ounast popma o0ydeHHs

HaumenoBanue Conepxxanue y4eOHOro MaTepuasia, NpakTHYeCKHe U TeopeTHYeCKHe 3aHATHS, CAMOCTOsATelbHAas padora o0y- | O0bem ya-
pa3aesioB M TeM Jamuxcsa COB
1 2 3
Paznen 1. Mexanuka
1.1. Bseoenue. Ypok: 2
dusuka — QyHIaMEHTaIbHAS HayKa O MPUpoje. EcTecTBeHHO-HAYYHBII METO/I TTO3HAHHUS, €TI0 BO3MOXXHOCTH U TPaHU-
bl IPAMEHUMOCTH. DKCIIEPUMEHT B TEOPUS B IMPOIIECCE TIO3HAHUS MPUPOBI. 3HaUeHHE (GU3UKH TIPU OCBOEHHH TTPO-
¢eccuit CI1O u cnenuansaocteit CI1O. 3akonsl no3Hanus B ¢puzuke. MoaenupoBanne QU3MYECKHUX SIBICHUN U MIPO-
neccoB @usnyeckas penuunHa. CummeTpus u Gusndeckue 3akoHbl. Du3nyeckue 3aKoHbl. [ paHUIBI IPUMEHUMOCTH
(dbm3udeckux 3axkoHoB. [loHsATHE O Pr3MYECKOI KapTHHE MUpa
1.2. Kunemamuka Ypok: 2
Mexanuueckoe neuxkenue. [lepememenue. Ilyte. CkopocTs. PaBHOMEpHOE npsamonuHeitHoe neuxenue. KoopanHater
Tella B IPOCTPAHCTBE. 3aMKHyTasi cuctema. Touka orcuera. Teopus OTHOCUTENbHOCTH [ anuies
PeanpHOE IBIKEHNE MaTEpUATBHBIX Tell. Y cKkopeHue. CBA3b CKOPOCTH M YCKOPEHHS
1.3. Pasnoyckopennoe u pae- Ypok: 2
Ho3ameol1eHHOoe 08UuIICeHUe XapakTep U3MEHEHUS YCKOPEHUS TP PA3TUYHBIX BUAAX JBIKCHUSI. AHAIN3 CIOXKHBIX BHJIOB JIBUKCHHS B KHHEMATH-
ke. CBoOOIHOE MajieHue Tell. J[BrkeHue Tena, OpoImeHHOTo BepTUKAILHO BBepx. HeBecomocTs. JIBmxkeHue Tena, Opo-
IIEHHOTO TOPHU30HTAIBHO
1.4 /Teusicenue mena noo ye- Ypox: 2
J10M K 20pu30onny JIBmxenwue Tena, OPOIICHHOTO MO YTI0OM K TOPH30HTY. PaBHOMEpPHOE ABIIKEHUE 110 OKPYKHOCTH. [[BHKEHHE Tella 10
KPUBOJIMHENHON TPAEKTOPUHU KaK YACTHBIN CIy4yaid IBHXKEHUS 110 OKPYKHOCTH. XapaKTEPUCTUKHU ABUKEHHUS Tella 1o
OKPYXHOCTH
1.5 susicenue no okpyscno- Ypoxk: 2
cmu OnpeneneHue ABMKCHUS 0 OKPYKHOCTH, LIGHTPOCTPEMUTENIBHOE YCKOPEHUE U €r0 HampasiieHue. JInHelHast u yrio-
Basg CKOPOCTH, UX OTIIMYME U HampasyeHue. [lepros n gactora BpameHusl.
1.6 Cuna. Macca mena Ypok: 2
Monsitue «Cunay. Cuna tsbxectu. Bec. Macca tena. CiocoOsl n3mepenust Maccol Ten. Cuibl B Mexanuke. Criia Tske-
ctu. Cuna tpenus. Cuna ynpyroctu. [IpudanHbel BO3HUKHOBEHUS yripyroctu. Jlehopmanus, Buabl Aedopmarmu. 3akoH
I'yka
Jomawnun 3xkcnepumenm no meme «I3mMepeHne cuib»
1.7 3axonwvt Hetomona Ypoxk: 2

3akonsl Mmexannku HeroTona. Ilepseriii 3akon Hetorona. Cuma. Macca. Ummynsc. Bropoii 3akon HeroTona. OCHOBHOIM
3aKOH KJIACCUYECKOU TUHAMHUKU. TpeTuid 3akoH HproToHa.
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1.8 I'pasumayuonnoe none. Ypok:
3aK0oH BCEMUPHOTO TsiroTeHus. [ paBuranmonHoe mose. ['paBUTaIMOHHOE OJIE ¥ IBU)KCHNE HEOSCHBIX 00BEKTOB.
1.9 Tunamuka epauiamensvno- | Ypok:

20 OgudIcenue

Cuiibl, BO3HUKAFOIIUE TPH JBHXKECHHUH TEJIa TI0 KPUBOJIMHEHHOW TpaekToprn. OcOOEHHOCTH 3aKOHOB JMHAMUKH TTPHMeE-
HUTEIIEHO K BPaIIaTeIbHOMY JABIKCHUIO

1.10 Paboma. Mowinocme. Ypox:
Duepzus. Mexanndeckas pabora. MoniHocTs. PaboTa CHITBI TATOTEHMS, CHITBI YITPYTOCTH M CHITBI TPEHHSI.
1.11«30n0moe  npasuno | Ypox:

MEXAHUKU). Hpocmbte mexa-
HU3Mbl

3aKOHOM€pHOCTI/I OpoOCTOTO phbIyara. OI[HHapHBIﬁ onok. Cuctema OJIOKOB. HpOCTBIe MEXaHU3MEL. «30J10TOC IMpaBUJIO
MEXAaHUKI)

1.12 Umnynsc

Ypok:
Nmnynsc Tena. 3akoH cOXpaHEHUS NMITyJIbca. PeakTHBHOE ABMKEHHE.
Camocmosamenwvno: llpuMeHeHEe PEAKTUBHOTO JBKCHUS. Y CIIEXU B OCBOCHUU KOCMUYECKOTO MPOCTPAHCTBA

1.13 3axon coxpanenusn
IHepeuu

Ypox

Mexanndeckas sHeprusa. Kunernueckas sHeprus. Kunetuueckas sHeprus u padota. [ToTeHInanbHas SHEPrusi B rPaBy-
TalmoHHOM T1oJie. [loTeHnmanpHas 3Heprus yrnpyro aeopMUpOBaHHOTO Tenna. 3aKOH COXPAaHEHUS MOJHON MeXaHude-
CKOM 3HEprun

1.14 Dnemenmul cuopoapoou-
HAMUKU

Ypox
Monenu xunkocti. Kiaccudukariust IBHKCHHS XKUIKOCTH WM ra3a. Y paBHCHHE HEPa3phIBHOCTH CTpyH. JlamuHapHOe
u TypOyseHTHOEe TeueHue. [IpuMeHeHne 3aKk0HOB THIPOa’POIMHAMUKHI

Koumponvuas paboma Nel

Kontponbnas padota Nel mo pazneny «MexaHuKay

Pasnes 2. OcHOBBI MOJIeKYISIPHON (PM3MKH U TEPMOIMHAMHUAKH

2.1. Ocnognvie nonorcenusn
MONIEKYAPHO — KUHemuue-
CKOIl meopuu

Ypox

ATOMUCTHYECKAST TCOPUS CTPOSHUS BeecTBa. HaOmoieHNUs U OTBITHI, TOATBEPKIAIONTHE aTOMHO-MOJIEKYIISIPHOE
CTPOCHUC BCIICCTBA. Macce PasMEpbl MOJICKYIJI. TenmoBoe JABMOKCHUEC YaCTHII BEILICCTBA. EpoyHOchoe JABHMKCHUC.
Nubdysus. bpoyHoBckoe aBmxkeHne u auddy3us Kak T0Ka3aTeIbCTBO OCHOBHBIX mojokennii MKT.

2.2. Ypasuenue cocmosanusn
uodeanbHo2o 2a3a

Ypok

Cuiibl ¥ SHEPTUS MEKMOJIEKYJISIpHOTO B3auMoaeicTBus. MneanpHeiil ras. Temneparypa kak Mepa cpeiHel KHHEeTHYe-
CKOM DHEPTUU YaCTHIl. Y PaBHEHUE COCTOSIHUS UIeaIbHOTO Ta3a. OOBSICHEHUE arperaTHhIX COCTOSIHHIN BeliecTBa U da-
30BBIX IIEPEX0I0B MEX /Iy HUIMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX MTPEICTaBICHUH.

Cratuctuueckuii TOAXO IPUMEHUTENHFHO K aHAIM3Y CIOXKHBIX CUCTEM MOJeKyIl. JlaBnenne ra3os. Pacnpenenenue
MOJIEKYJI UACAIBHOIO ra3a Mo CKOPOCTSIM

Camocmosamenvno: TemnepaTypa Kak Mepa H3MEPEHHS CPEAHEH KHHETHIECKOW YHEPTUHA MOJIEKYJT B 3aMKHYTOH CHC-
teMe. TepmomeTpudeckoe Teno. Ilkansl Temmnepatyp (Peomropa, Llenbcust). AOCoNtOTHAS IIKajla TEMIIEpaTyp.
Camocmosamensno Kpucraummieckue u aMmopQHble BemecTBa. KuaKue KpuCTauibl

2.3. Pacnpeodenenue monekyn
uoeanbHo20 2a3a no cKopo-
cmam

Ypox
OcHOBHBIC ITapaMeTPHI TPOIIEcCOB B razax. Cesa3b Mexay HuMu. OcHoBHOE ypaBHeHrne MKT. HM3ompomecch u ux rpa-
¢buxu. CBs3b MEXKTYy TaBIICHHEM W CpEeIHEH KMHETHUECKOW dHEpTrHuei MoJieKyn raza. PaboTra rasa.
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CBs13b MEXKIy HIeaTHHOM MOJIEIBIO Ta3a U pealbHBIMU Ta3aMu. Y paBHeHHEe MeneneeBa-Kiamneiipona

2.4 Ceoiicmea 2a306 u xcuoxko- | Ypox 2
cmeii Crpoenue xxuakux Tes. CKOPOCTH IBUKCHUS MOJISKYIT B )KHIIKOCTIX U uX u3MepeHue. [loBepXHOCTHOE HATSKEHUE.
[TonsTHe «cMaunBaeMocTh». CMaunBaeMbIe 1 HeCMadnBaeMbIe maphl BemecTB. KpaeBoit yron. Kammmsp. CoiicTBa
KaIuJuIIpOB
Jomamuuii 3xcniepumenTt: VccneqoBanne KanWUISIPHBIX SIBICHUI
2.5 Ceoiicmea meepovix meJ Ypok 2
dazosble niepexoanl. [lepBoHavdanbHbIe TOHATHS 00 OCHOBHBIX Tporieccax OcOOEHHOCTH MTOBEIEHHUS TBEPABIX TEN U
JKUIKOCTEH TIPU pa3iIUYHBIX TeMIiepaTypax. Pacumpenue u cxxatue TBEpbIX TE U KUIKOCTEH.
[epexonHbie (Ppa3oBbie) MPOIECCH — UCTIAPECHUE M KOHIeH caIus. Brigenenue (mornonienue) teria. @opMysl pacuera
2.6 @azosvie nepexoonl Ypok 2
[loHsiTHE «BHYTPEHHSSI DHEPTHS CUCTEMBD», CBSI3b €€ C NPYTUMHU TEPMOJIMHAMIYECKUMHU XapaKTEPUCTHKAMHI
2.7 Buympennsasn ynepzus Ypoxk 2
cucmemul. [NonsiTue «HackIEeHHBIH Tapy». OCHOBHBIC CBOMCTBA HACKIIIICHHOTO U HEHACBIIIICHHOTO apa. Kputudeckoe cocTosiHue
BEIIECTBA
2.8. Hacviuennutii nap u ezo IIpakTH4Yeckoe 3aHsATHE 2
ceoiicmea. Kpumuueckoe co- Pemenwne 3anad mo teme «CTpoeHHE ra3000pa3HbIX, JKUJIKUX U TBEPBIX TEI
CMoAHUe eujecmaa.
2.9 Tepmoounamuxa. Ypok 2
YpaBraeHue TertoBoro 6ananca. [lepBoe Hauano TepMoaHaAMUKH. Aara0daTHBIH porecc. BTopoe Havano tepmMou-
HaMmuku. TepMonuHaMuueckas mkana temmneparyp. CpoiictBa napoB. HaceiieHHbIM map u ero cBoiictBa. Touka pochl.
Kunenue. 3aBucumocTs TeMiiepatypsl KumeHus ot aasneHus. [lepenaya terua. Bunsl Teronepenaan
2.10 Ilepsoe nauano IIpakTH4Yeckoe 3aHsATHE 2
mepmoounamurxu Bropoe na- | Pemenune 3anad no teme «@Da30BbIe IEPEXOABI»
4aJ10 TEPMOAMHAMHKH
2.11 Huxkn Kapno. Tennosvte IIpakTH4Yeckoe 3aHsATHE 2
MAWUHbBL Pemenwne 3anad o teme « OCHOBBI TEPMOIMHAMUKI)
Konmponvuaa paboma Ne2 Konrtponbnas padota Ne2 o pazneny «OCHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOANHAMUKI 2
Hmozo 3a 1 cemecmp | 54 (30/24)
Pa3nen 3. DnekTprnyeckoe H MArHUTHOE TOJ1e
3.1 IIpoeoonuku u ousnex- Ypoxk 2

mMpUKuU 8 INeKMpPUIEcKoM no-
ne. Konoencamopui

JvnexTpuky B anekTpudeckoM moite. [omsapusammst mudnektpukoB. 3akoH Kymnona. [Torennman. Pa3HoCTs OTEeHITHA-
JI0B. DKBUNIOTEHIIMAIEHBIE TOBEPXHOCTH. CBS3h MEKAY HANPSHKEHHOCTHIO M PA3HOCTHIO IOTEHITHAIOB 3JIEKTPUIECKOTO
nosist. [IpoBogHMKY B 3nekTpuyeckom moiie. Kornercaropsl. CoenHEeHUE KOHICHCATOPOB B OaTapero. DHEprus 3apsi-
YKEHHOTO KOH/IEHCATOPa. DHEPTHUS dIEKTPUUECKOTO OIS

Camocmosamenvno: INSKTPUUCCKOE TTOJIe. DIECKTPHUICCKUE 3apsanl. 3aKOH COXpaHEHUs 3apsaa. HanpsokeHHOCTD dJ1eK-
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TpruecKoro nosst. [IpuHIun cyneprno3uiuy mojieid. Pabora CHIT 2JIEKTPOCTAaTHUSCKOTO MOJIS

3.2 ITocmoannwlit mok

Ypok

OCHOBHEIC TTOHATHS MTOCTOSHHOTO TOKA. Y CIIOBUSI, HEOOXOMMBIC [Tl BOSHUKHOBEHUS U MOIJICPHKAHUS SICKTPUIECKO-
ro Toka. Cuja ToKa ¥ IIOTHOCTh ToKa. 3akoH Oma it yuactka 1enu 6e3 3J[C. CiocoObl coeTMHEHMSI TPOBOHUKOB
[Tommas snekTpudeckas 1ens. 3akon OMa jurst enw, conepskameit uctounuk JJIC. CoenMHEHHE HCTOYHUKOB dJIEKTPH-
YECKOM SHEPrHH B baTapero

3.3 Dnekmpuueckoe conpo-
muenenue Mamepuaios

Ypoxk

3aBUCHMOCTbH ICKTPUICSCKOTO COMPOTUBIICHUS OT MaTepUaIa, JUTUHBI U IUIOMIAIN TOMIEPEYHOTO CEYCHHUS IPOBOTHUKA.
3aBHCHMOCThH JICKTPUICCKOTO COMPOTUBIICHHS ITPOBOJIHUKOB OT TeMrepaTypbl. 3akoH [xoyns—IJlenna. Pabora u
MOIIHOCTB JIEKTPUIECKOTO TOKA.

Camocmosamenwvno: TennoBoe nericteue Toka. Mcnons3oBanue 3akoHa Jxoyns-JleHna

3.4 dnekmpuueckuii mox 6
Memannax, HeuoKocmsax u 2a-
3ax

Ypok

DIIEKTPUUIECKAN TOK B METaJIaX, )KUIKOCTAX U razax. CBepXIPOBOIUMOCTE DIEKTPOIIN3. 3aKOHBI AIeKTpoian3a I1pu-
MeHeHHe dnekTponu3a Monnsanus ra3os. [IpuMeHneHe HOHM3UPOBAHHBIX Ta30B. ['a3opa3psaubie TpyoOku. JIromuHec-
IIEHTHBIC UICTOYHUKH CBETA

Camocmoamensno: llpruveHeHIe HOHU3UPOBAHHBIX Ta30B. I'a3opa3paausie TpyOku. JIFOMIHECIIEHTHBIE HCTOYHUKA
cBeTa

3.5 Maznumnoe none. Mae-
HUMHDbBLIL NOMOK

Ypox

MarnuTHOe 1Tosie. BeKTop MHAYKIINH MarHUTHOTO TOJIs. 3aKOH AMIiepa. DJIeKTpOMarHuTHAs HHAYKITHS. MarHuTHBIHA
MOTOK. JleficTBHe MarHUTHOTO ITOJIS Ha MPSMOJIMHEHHBIN TIPOBOAHHIK C TOKOM. PaboTa 1o mepeMenieHuIo MpoBOTHUKA
C TOKOM B MarHUTHOM TioJie J[eficTBie MarHUTHOTO MOJIs Ha ABMXKYyLuics 3apsa. Cuna Jlopenua.

JomanrHuii 3xcnepumenT: VccnenoBanue cTpykTypbl MArHUTHOTO OIS («(oTorpadusdy CHIIOBBIX JIMHUH MarHUTHO-
TO TTOJIST)

Camocmosamensno: Vicrions30BaHue 0COOCHHOCTEH MarHUTHOTO TTOJIS JUIS 3aIMCH 3ByKa M U300paKCHHS

3.6 Dnepzua maznumnozo no-
an

Ypox

[puHIUT ASHCTBUS DIICKTPOreHepaTopa U AIEKTPOABUTATENS MOCTOSHHOTO TOKA. [IpUHIMI paboThI 3IEKTPOU3MEPH-
TeJIbHBIX MPHOOPOB.

BsaumoeiicTBre TokoB. BuxpeBoe anektpudeckoe moje. CaMOMHIYKIHS. DHEPTrusi MarHUTHOTO 1oJist [IpuMeHeHve
3akoHa Jlopeniia. OnpeneneHue yaeapHOoro 3apsaaa. Y CKOPUTETH 3apsSKEHHBIX YACTHIT

Camocmosmenvrno: TUIIONIOTHS U XapaKTEPUCTUKN M3MEPUTEIIbHBIX IPHOOPOB

3.7 Ilonynpoeoonuxu

Ypok

[MomynpoBoHUKY DNEKTPUIECKHIA TOK B MOIYIPOBOgHIKAX. COOCTBEHHAs! POBOUMOCTH TIOIYIIPOBOIHUKOB. J{o-
HOpHas ¥ akmentopHas npumec. [lomynpoBogHuKy p- 1 n- Trmna. [loaynpoBoHUKOBEIE TPUOOPHI: THO M TPAH3H-
cTOp.

Camocmosamenwvno: Tupuctopsl. Mukpornpoueccopsl. [1oaynpoBoAHUKN — OCHOBA COBPEMEHHOM 2IEKTPOHUKHU

Konmponvuaa paboma Ne3

Kontponbnas padota Ne3 o pazneny «MeKTpUIecKOe U MAarHUTHOE TI0JIE)




Paznen 4. Kojie0anus ¥ BOJIHBI

4.1. Mexanuueckue Koneoanus
U 60JIHbL

Ypox
Mexanunueckue konebanus. KonebatenbHoe qBrkeHue. [IpeBpalieHue SHEPTUH Mpu KojiebaTeTbHOM aBrkeHHH. CBO-
0O0JHBIC 3aTYyXAIOIINE MEXaHUUYESCKHE KOIeOaHMs.

Jlomamnmii sxcniepumenT: Vccrnenoranue konebaHuii MATEMaTHIECKOTO MasiITHUKA

4.2 Ilpunyun I'toticenca-
Dpenenn

Ypoxk

BrinyKeHHbIC MeXaHHUeCKUe KoneOaHus. Mexanndeckuii pesoHanc. Ilpunnun I'oiirenca-®Openenst [loustue o au-
(dhpakunn MexaHUIeCKUX BOJH. MHTEpdepeH s BOTH

Camocmosamenvno: YIbTPa3ByK U €ro UCIOJb30BAHUE B MEAUIIMHE U TEXHUKE.

4.3 DnekmpomazHumHsle Ko-
neoanusn. Ilepemennwvlit. mok.
TI'enepamoput moka

Ypox

CBoOoaHBIC 27eKTpOMarHuTHEIE Konebanus. [IpeBpamienue sHeprun B KosebaTenbHOM KOHTYpe. 3aTyXarolue 3J1eK-
TPOMarHUTHBIE KoseOanus. ['eHepaTop He3aTyXaroNMX HIEKTPOMArHUTHBIX KosieOaHuil. BEIHYX/ICHHBIC IeKTpHye-
ckue kojiebanus B LC-xontype. [lepemennsiii Tok. ['eneparop nepeMeHHOro Toka. PeakTBHOE, EMKOCTHOE M HHAYK-
TUBHOE CONPOTUBIICHUS IEPEMEHHOTO ToKa. 3akoH OMa JIs 3JIeKTPUUECKON 1IeTH TepeMeHHOro Toka. Pabora 1 mor-
HOCTb IIEPEMEHHOT0 TOKa. DIIEKTPOABUTATEIH IIEPEeMEHHOT0 Toka I 'eHepaTopsl Toka. Tpancdopmaropsl. Toku BbICO-
Kol yactoTel. OTHO U Tpex(a3HbIil TOK

Camocmosamenwvno: [lonydenne u nepegaua 31ekrposaeprun. [IpoGnemMsl s3HEprocOepekeHus

4.4 dnexmpomazHumnoe noine

Ypok

DJIEKTPOMArHUTHOE I10JIC KaK 0COOBIN B MaTepUH. DJICKTpOMarHuTHBIC BOJIHBI. BubOpatop ['epria. OTKPBITHIN KOJTe-
OarenbHbIN KOHTYP. M300peTenue panno A.C. ITomosbiM [IpuHImnel paguocssa3u u TeneBuaeHs. PanuoaokaTopsl
Camocmoamenwvno: CKOpOCTh paCIIpOCTPAHEHHUS 3JICKTPOMArHUTHBIX BOJH. [1lkana snekTpoMarHUTHBIX BosiH. Pagno-
ympasierne. CoToBas CBSI3b.

Konmponvuasa paboma Ned

KouTtponbHas pabora Ne4 o pasaeny «KonebaHus U BOJHBDY

Pa3nea 5. Ontuka

5.1. I'eomempuueckan onmuka.
Onmuueckue cucmemsl

Ypox
[Ipupona ceera. CKOpOCTh pacIpOCTPAHEHUSI CBETa. 3aKOHBI OTPAXKEHUS U TpesioMiieHus cBeta. [lonHoe BHyTpeHHEee
oTpaxeHnue. JInnzbl. ['na3 kak ontudeckas cucteMa. JIunzsl. @opmyiia TOHKOM JinH3EL. [IpeioMieHre Ha TpexTrpaHHOM
npu3Me. OnTHISCKHE TPUOOPHI

Jomamumii 3xcnepument: V3yueHre 3aKk0Ha OTPayKeHUS CBETa

5.2 Ceemoevwie 6oinbl.
Jugppaxyus ceema

Ypok
BomaoBsie cBoticTBa cBeta. Judpakius cBera. Judpakimonnas pemerka.

CamocrosiTeqbHast paboTa
Jomamuuii 3xcnepuMent: HaOnroneHue siieHus Judpakiyy CBETa Ha OJJUHAPHOMN 1IN

5.3 Humepgpepenuyusn ceema.
Honapusayus ceema

Ypok
WuTepdepennus cBera. KorepeHTHOCTH cBeTOBBIX yueit. UHTepdepeHys B TOHKHX TuieHKax. [1omock! paBHOM TOII-
msbl. Konbiia HetotoHa. [onsipuzanus nonepeddsix BoH. [lonsipuzanus ceera. JIBoiiHoe nydenpenomienue. [loms-
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POHIIBI
Camocmoamenwvno: Vicions3oBanue nHTepepeHIINU B HAyKe U TexHuke. [lorarue o rojgorpaduun

5.4 lucnepcusn ceéema

Ypok

Hucnepcus ceera. Bunp! ciektpoB. CriekTpbl ucityckanust. CeKTpbI MOMMIOIeHUS. Y IbTpadroIeTOBOE U HH(PPAKPACHOE
u3nydeHus. PaBHOBECHOE TEIIOBOE U3ITyUCHUE.

Camocmosamenvho: PentreHoBckue ryan. VX mpuposa u cBoicTBa Vcnons30BaHre BOTHOBBIX CBOMCTB CBETa B HAYKE

" TCXHUKC

Konmponvuaa paboma Ne5

Konrtponbnas padora Ne 5 o pazgeny «OnTuka»

Pazagen 6. OcHOBBI clIeHATBLHOM TECOPUH OTHOCUTECJIBbHOCTH

6.1 Inemenmor CTO

Ypok
WMHBapraHTHOCTH MOJTyJISI CKOPOCTH CBETa B Bakyyme. [IpuHIMn oTHOCHTENNbHOCTH DiiHIITeliHA CBS3h MacChl U 3HEP-
THUU CBOOOTHON YaCTHIIBI. DHEPTHSI IOKOSI.

Pasznen 7. DineMeHTHI KBAHTOBOM U3k

7.1. Keanmoeote ceoiicmea
ceema.

Ypox

Jyanusm cBoicTB cBeTa. KBaHnToBast ontuka. Kanrosas runoresa [Inanka. @otonsl. Buemnuii (oTodaekTpruyecKuii
sddexrt. YpaBHenue DiHIITEHHA 1)1 BHelnHero ¢poroadderra. KpacHas rpanuiia porodddexra. Buyrpennuii hoto-
s dexr. ®oton. Tumer horTornemenTos. Jlapienue ceera. KBaHTOBBIE reHEpaTOPHI

Jdomamnuii sxcniepumenT: Habnmronenne nHPppakpacHOT0 H3IIyYEHHUs C MOMOILBIO0 MaTPHLBI (hOoTOAIapaTa COTOBOTO
tenedoHa

7.2 @uszuka amoma

Ypok

®uszuka atoMa. Pa3BuTHe B3IIIAI0B HA CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boxopoaa. Moaenu
crpoenus aroma. OnbiTel D.Pesepdopaa [Mocrynatel Bopa. Mozaens atoma Bogoposa o H.bopy. ®uzu-

Ka aTOMHOTO s/ipa. EcTecTBeHHAs! paJIn0OaKTUBHOCTh. 3aKOH PaIMOaKTUBHOTO pacnana. CrocoObl HAOIOICHUS U PErH-
CTpanuy 3apsHKEHHBIX YACTHIT

Camocmosmensno: dpdhexr Bapunopa—Uepenkona.

7.3 Cmpoenue amoma. Aoep-
Hble peaKkyuu

Ypox
CTpOCHI/Ie ATOMHOIO A1pa. I[C(l)CKT MacCChbl, DOHCPTHA CBA3U U yCTOfI‘-IHBOCTI: ATOMHBIX SJCP. H,Z[epHI:IC pCaKkuuu. I/ICKyC—
CTBCHHas paaIlOaKTHUBHOCTb. Paﬂnaum " €€ BIIMAHHUC HA YCIIOBCKa

Camocmosamenvho: HonyquHe PAAOAKTUBHBIX U30TOIIOB U UX IPUMCHCHHC. Buonorunueckoe acricTeue paanoak-
THUBHBIX H3J'Iy‘-IeHHfI.

7.4 lenenue mascenvix soep.
Tepmonoepuas peakyusn

Ypok

[Henenne tsoxensix anep. Llennas saepHas peakuus. YpasiseMas LHenHas peakiys. SaepHsiil peaktop. Tepmosaep-
Has peaknua. TOKOMAK.

Camocmosamenwvno: Vcionp30BaHue aTOMHOW 3HEPIUM B MUPHBIX LeNIX. SlAepHas 3HepreTuka B COBPEMEHHOM MUpE.
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7.5 Dnemenmapnuie vacmuypl. | Ypok

Coepemennasn gpusuueckasn OnemenTtapHble yacTuilbl. CoBpeMeHHas (hu3ndecKas KapTHHa MHpa
Kapmuna
Konmponvuasa paboma Ne6 KontponbsHas paborta Ne 6 o pasneny «JIeMEHTH KBAHTOBOH (HU3HKI) 2

Pa3nen 8. OBomronus BeeaenHoi

9.1. Dnemenmol acmponomuu | Ypok 2
u acmpoguzuxu ConHewHast cucTeMa, TUTaHEeTHl, CITyTHUKH, aCTEPOHIbI M KOMETHI. 3Be3/bl. | anaktuka. Beenennas

Hmozosas konmponvhasn pa- Hmozosan konmponvhas paéoma 2
ooma

Hmozo 3a 2 cemecmp | 54 (24/30)

HUTOI'O: Jleknmii/mpakTH4YeCKUX S4/54

[TocnenoBarenbHOE TEMaTUYECKOE IJIAHUPOBAHUE COJEpKaHMsI paboueil mporpaMMbl 001ieo0pa3zoBaTeIbHON yueOHOH TUCIMITIMHBI, KaleHIapHble 00be-
MBI, BUJIBI 3aHATHH, (OPMBI OPraHU3ALUH CAMOCTOSITEIBHONW PaObOTHI TaKXKe KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTindeckoM miane (I[Tpumosxenne Ne 1)
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3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPHUAJIbI, ONPEAEJISIIOINUE
INPOHEAYPbI OHEHUBAHUS 3BHAHUH, YMEHUH, IPAKTUYECKOI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUU

®ony oueHoUYHBIX cpeacTB (nanee — POC) — KOMIIEKT METOAMYECKUX U KOHTPOJIBHBIX Ma-
TEpHUAaJIOB, UCIOJIB3YEMBIX MPHU MPOBEACHUN TEKYILET0 KOHTPOJISE OCBOEHUS PE3yJIbTaTOB 00yye-
HUs U npoMexxyTodHol attectauuu. (IIpunoxenne Ne 2).

4. YCJIOBUSA PEAJIM3ALIMHU JUCIIUITJIMHDBI

4.1. TpeOoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHuI0

Jlyiss OCBOEHUSI TUCIUILUIMHEI TpeOyeTcss yuyeOHas ayJuTOpusi, KOTOopas IOJDKHA yIOBJIE-
TBOPSTH TpeOoBaHUAM CaHUTAPHO-IMUAEMHUOIOTMYECKUX MPABUJI U HOPMAaTUBOB U OBITH OCHa-
IIeHA THUIIOBBIM 000pYIOBaHUEM, B TOM YHCJIE CTICIHATU3UPOBAHHON y4eOHOM MeOenbio u cpe-
CTBaMHU O00YYeHHMsI, JOCTATOYHBIMU JJISl BBIIIOJIHEHUSI TPEOOBAHUN K YPOBHIO MOJATOTOBKU O0Y-
YaIOLUXCS

4.2. YyeOHO-MeTOANYeCKOEe M HH(OPMALIMOHHOE 0O0ecniedyeHue U CIUIINHBI (MOTYJIA)

4.2.1. IlepeyeHb OCHOBHOI W JIOMOJHHUTEJbHOH Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM ISt
OCBOECHHUS TUCUMILIUHBI (MOIYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:
OcHoBHas1 yueOHas1 IuTEpaTYypa:

1. Uzeprun, D.T. ®usuka: yueOnuk mis 10 kiacca o0nieodpazoBaTeIbHBIX Opranu3anuii. ba3oBerit
ypoBenb: M: OOO "Pycckoe ciioBo-yueonuk", 2021.-271 c.

2. WUzeprun, D.T. ®usuka: yuebnuk s 10 knacca o01ieoopazoBaTeNbHBIX Opranu3aiuii. ba3oBerit
ypoBeHb: M: OOO "Pycckoe ciioBo-yueonuk", 2021.-224 c.

JononHuTebHASE yYeOHAas TUTEPATYpA:

3. Pammonos, B.H. ®u3uka misa komtemkei:yu.noc. s cpens.npod.oodpazosanus /B.H.PanqnoHos.-
M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnekTponHsit pecypc]. URL:
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0
%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (nata obparuenus: 09.09.2023).

4. Poraues H. M., JleBuenko O. A.babdaes B.C. ®usuka. YueOHbI# Kypc I cpeaHero npodeccro-
HaJBHOTO 00pazoBaHus: YueOHoe nocodue st CI1O.- M.: U3natensctso "Jlans" ,2023
https://e.lanbook.com/book/2764497?category=918 (nata oopamenus: 09.09.2023).




4.2.2. Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKAUIUMOHHOH ceTn «UHTep-
He» (1asee - ceTb «MHTEpHET»), HE0OXOAUMBIX J1JI1 OCBOCHHS JUCUMILIUHBI (MOTYJISA)

Ilepedyensb norosopos IbC u BJ|

Yyeobd- Cpoxk aeiict-
HBIH HanmeHoBaHMe TOKYMEHTA ¢ YKa3aHUEM PEKBHU3UTOB BHUS JOKYMEH-
roj Ta
2024/ Horosop Ha goctyn k ObC ZNANIUM.COM wmexny YVYHuT B C 12.07.2023
2025 munie qupekropa CO® YYHuT u OO0 «3nanmym»Ne 1151-36¢ ot C s

11.07.2023

o 11.07.2024

HoroBop Ha noctyn k ObC ZNANIUM.COM wmexny YYHuT B
mune pupekropa CO YYHuT u OO0 «3uanmym»Ne 223/801 ot
23.08.2023 (mpenocrtapiieHne aoctymna K Komwiekiuu DDV «Dene-
paJIbHBIN epeveHb Y4eOHUKOB U3/1aTenbeTBa «lIpoBeneHne»

C 28.08.2023
o 27.08.2024

Jloroop Ha xoctyr K OBC «3BC FOPAUT» (mosHast KOIEKIHS)
mexay YYHuT B mmne nupekropa C® YVYHuT u OO0 «Onek-
tpoHHOE M3aarenbcTBO KOPAUTY No 1/24-56¢ ot 01.03.2024 1.

C 03.03.2024
no 02.03.2025

Horosop Ha moctyn k DbC «YHuBepcHuTEeTCKass OMOIMOTEKa OH-

01.10.2023 no

naita» mexay YYHuT «Hekemenua» Ne 223-1279 ot 26.09.2023 30.09.2024
HoroBop Ha noctyn k ObC «Jlanp» mexny YYHuT u uznarenscr- | C 08.08.2023
BoM «JIaub» Ne OI'3-1033 ot 20.07.2023 mo 07.08.2024
JloroBop Ha JOCTYI K AJIEKTPOHHBIM HM3JAaHUSM B COCTaBe 0asbl

manaeix «HAYUHASA  OJIEKTPOHHAS  BUBJIMOTEKA | C 01.01.2024

eLIBRARY.RU» mexny YYHuT u OOO HOb Ne OI'3-1696 or
04.12.2023

o 30.12.2024

HoroBop Ha BJl muccepranuii mexxny Y YHuT u PI'b Ne 223-997 | C 10.08.2023
or 11.07.2023 mo 09.08.2024
HoroBop o noakmtouennu k HOb u o npenocraBiennu goctymna K
oobekTam HOb mexny baml'V B nune nupekropa CO baml'V c
®OI'BY «PI'B» Ne 101/H3B/1438-IT ot 11.06.2019 C 11.06.2019

JlononauTtensHOe coriamenue kK gorosopy 101/HObB/1438-m ot
11.06.19 1. 06 U3MEHEHNHU CTOPOHBI IOTOBOPa BCIEACTBUE peopra-
Hu3amu B popme npucoenuHenus mexay Y YHuT B nuie nupek-
topa CO YVYHuT ¢ ®I'BY «PI'b» 0114.02.2023 .

no 10.06.2024

Horosop Ha noctyn k 9bC BOOK.ru (noctyn k yueoHuKy: OcHO-
BBl POCCHUUCKOM rOCYTapCTBEHHOCTH : yueOHUK / A. B. Manbko, A.
A. Buinikos, B. B. I'ypseB [u ap.] ; nox pea. A. B. Mansko. — Mo-
ckBa : KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5) me-
xny YYHuT B mune nupexropa CO YYHuT u OOO «KnoPyc
menua» Ne 75 ot 23.10.2023 .

C 23.10.2023
o 22.10.2024

4.2.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
o0pa3oBaTeIbHOIO Mpolecca Mo AUCHHUILVINHE (MOAYJII0), BK/IKOYasi epedyeHb NPOrPpaMMHO-
ro odecrneyeHHs1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)
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10.
11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

Ne

HaunmeHoBanue
Adobe  Photoshop
AcademicEdition
Corel DRAW Graphics Suite X4 Education Li-
cense ML

Kaspersky Endpoint Security

CS4 EXT Russian

Mathcad University
Floating

MATLAB Classroom new Product Concurrent
License

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmce

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdme

Office Standart 2010 RUS OLP NL Acdmc
IIporpammHBIi KOMILIEKC

"BupryansHble saboparophsie pabotsl no Co-
MPOTUBJICHUIO MaTEPUAIIOB"

Columbus 2007 / Columbus 10

AO «Ydaner» (Untepuer)

ABUC «Pycnan» (Mogynu)

Classroom Perpetual-15

®OH/I PTb

Bba3za 31eKTpoHHBIX NEPUOINYECKUX U3TaHUI
9BC «Jlaub»

baza maHHBIX «DIIEKTPOHHO-OMONMOTEYHAS CHC-
TeMma elibrary»

OBC «YHuBepcuTeTcKas ONOIHOTEKa OHIIANHY

Windows Vista Business
Windows XP

Windows 7

Windows 10

Koa-Bo IIK

30 / OO0 «OO6mmecTB0 MHYOPMALMOHHBIX TEXHOJIOTHID».
T'ocymapctBenHbIl KOHTpakT Nel3 ot 06.05.2009

32/ OO0 «O06mecTBO WHPOPMAITMOHHBIX TEXHOJIOTHIA.
T'ocymapctBenHbIN KOHTpakT Nel3 ot 06.05.2009

950 /000 «CwmapTtmaiia» ['paxmaaHCcKO-TIpaBOBON JOTOBOP
Ned44/013 ot 06.12.2021

15 / OO0 «O6mecTBO WHGOPMAIMOHHBIX TEXHOJIOTHIA.
T'ocymapctBenHbIN KOHTpakT Nel3 ot 06.05.2009

15/ T'ocymapctBernbrit koHTpakT Nel6 ot 11.01.2011

200 / OO0 «O06mecTBO HHPOPMAIMOHHBIX TEXHOJIOTHIAY.
TocymapctBenHbIN KOHTpakT Nel3 ot 06.05.2009

137 / 3A0 «CodtJlaitn Tpeiin». ['ocynapcTBeHHBIH KOH-
Tpakt ot 18.03.2008

200 /JInuen3nonusbIi gorosop Ne04297 ot 9.04.2012

20 /MII Ky3emun Anekceit Jleonnnosuu, porosop Ne0O1-
11 01 02.11.2015

Horoop Ne273RK1154-10 ot 1 utonst 2018 r.

1 / OO0 «OTKpHITHIC OUOTUOTEYHBIE CHCTEMBD» JIOTOBOP
No095 ot 01.09.2014 1.

30 / ®I'BY «PI'b». Jorosop Ne095/04/0220 ot 06.12.2017
T.

He orpanngeno/ OO0 «MBUCy». JJorosop Nel33-IT 1650
ot 03.07.2018 1.

He orpanmueno / OO0 «9bC JIAHb». orosop Ne§48 ot
03.09.2018 r.

He orpanmueno / OO0 «PYHEB». JloroBop Nel256 or
13.12.2017 r.
27000 / OOO
03.09.2018 r.
137 / Codrnaitn Yda. 06.05.2008 T.

Jlnnensuonnoe cornamenre MSDN. I'ocynapcTBeHHbIH

KOHTpakT Ne9 ot 18.03.2008 1. 3A0 «CodrJlaitn»

«HekcMenmua». JloroBop Ne847 ot

Heorpanmdenona 3 roma/ Microsoft Imagine. Tlommucka
Ne8001361124 ot 04.10.2017r.
Heorpanuuenona 3 roma/ Microsoftlmagine.IToqnucka
Ne8001361124 ot 04.10.2017r.
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INPUJIOKEHHE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YYPEXK-
AEHUE BBICIIEI'O OBPA3OBAHIA 5
«YOUMCKUU YHUBEPCUTET HAYKU 1 TEXHOJIOI' T »

CrepauTamakckuii pumman

Komnemx

KanennapHo-remaTuyeckuii njian

10 JUCHUTUTMHE OVYIIL.06 Du3uka
CHEIUATBbHOCTh
44.02.01 Jlowkonvnoe oopazoseanue
KOJl HAaMMEHOBAHHE CTIECIIMAIIBHOCTU
KBTI (DUKAITHS
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pus, ©.1.0.
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Ounas ¢popma oOyueHust

No | HaumenoBanue pasje- Kon- | Kanennapusie | Bun 3ans- | Jlomaiinee 3aganne
n/ | JIOB ¥ TeM BO | CPOKM H3y4Ye- | THUS
1| 4acoB | HU (TUIaH)
1 cemecTp 54u (30/24)
Pasnes 1. Mexanuka
1. | 1.1. Beeoenue. 2 CEHTSI0pb Ypok [1] -C.8-10;
[2] -C.24-26
[3]-C.45
2. | 1.2. Kunemamuxa 2- | ceHTH0pB Ypok [1] -C.28-34
3. | 1.3. Pagnoyckopennoe u 2- CEHTSI0pb Ypok [1] -C.28-34
pasnoszameonennoe [2] - C.94-96
osudicenue
4. | 1.4 Jeusncenue mena noo 2 CEHTSIOPb Ypok [1] - C.28-35
Y2OM K 20pU30OHMY
5. | 1.5 deuscenue no ok- 2 CEHTSI0pb Ypok [1] -C.28-34
pysycHocmu [2] - C.94-96
6. | 1.6. Cuna. Macca mena 2 CEHTSIOPb [Ipakt. 3a- | [1]-C.42-45
HATHE
7. | 1.7 3axons: Hetomona 2 CEHTSI0pb Ypok [1] -C.35-42
8. | 1.8 I'pasumayuonnoe 2 CEHTSIOPb [Ipakt. 3a- | [1] -C.35-42,
none. HATHE [2] -C.13-14
9. | 1.9 Junamuxa spawa- 2 CEHTSIOPb IIpakr. 3a- | [2] -C.13-18
MmenbHO20 deudHceHUe HATHE [4] — C.56-61
10. | 1.10 Paboma. Mow;- 2 OKTSI0pb Ypok [1]-C.35-36
Hocmy. Iuepeus.
11. | 1.11.«3010moe npasuno 2 OkTs16pb Ypok [1]-C.35-36
mexanuxuy. IIpocmote
MEXAHU3ZMbL
12. | 1.12 Hmnynsc 2 OKTSI6pb Ypok [1]-C.36-37
13. | 1.13 3akon coxpanenus 2 OKTs10pD [Ipakr. 3a- | [4] —C.56-61
IHepeuu HATHE
14. | 1.14 nemenmot 2uopo- 2 OkTs16pb Ypok [1] - C.37-38
aIPOOUHAMUKU
15. | Konmponvuas paboma 2 OKTSI0pb Ypok [1] - C.39
Ml
Paznen 2. OcHOBBI MOJIEKYJIAPHONH (PU3UKU M TEPMOIMHAMUKH
16. | 2.1. Ocnosnvie nonosice- 2 OKTSI0pb Ypok [1] - C.37-38
HUsL MOJIEKYAPHO — KU~
HemuuecKoi meopuu
17. | 2.2. ¥Ypasnenue cocmos- 2 OKTSI0pb Ypok [1] - C.39
HUS UOeAIbHO20 2a3a
18. | 2.3. Pacnpeoenenue mo- 2 Hosiopb Ypok [1] - C.39
JIEKY]l UOeAIbHOZ0 2a3a
no cKOpocmaMm
19. | 2.4 Csoiicmea 2azo6 u 2 Hosi6pb Ypok [1] - C.50-53
JrcuoKocmeil
20. | 2.5 Cgoiicmea meepovix 2 Hosi6pp Ypok [1] - C.50-56
men
21. | 2.6 @aszoevie nepexoon 2 Hos6pb [Ipakr. 3a-
HATHE
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22. | 2.7 Buympennsnsn nep- 2 Hosi0pb Ypok [1]—C.49-50
2usa cucmemnl. [2] -C. 75-96

23. | 2.8. Hacbluyennblit nap u 2 HOSIOPb Ypok [1] —C.49-50
ez2o ceoiicmea. Kpumu- [2] -C. 75-96
yeckoe cocmosinue ge-
uecmea.

24. | 2.9 Tepmoounamuxa. 2 Jexabpb Ypok [1] - C.49-50,

[2] -C. 75-96

25. | 2.10 Ilepeoe nauano 2 Jexabpb Ypok [1] - C.49-50,
mepmoounamuxu Bro- [2] -C. 75-96
poe HA4YaJI0 TEPMOIH-
HAMHMKH

26. | 2.11 Huxn Kaprno. Ten- 2 Jlexabpb Ypok [1] - C.49-50,
J106ble MAuiuHbl [2] -C. 75-96

27. | Konmponwvnasn paboma 2 Jexabpb Ypok [1] - C.49-50,
Ne2 [2] -C. 75-96

2 cemectp 544 (24/30)
Pazjnen 3. DaekTpoauHaMuKa

28. | 3.1 IIposoonuku u ou- 2 JiekaOpb Ypok [1] - C.49-50,
NeKMPUKU 8 IJIeKmpu- [2]-C. 75-96
yeckom none. Konoen-
camopul

29. 3.2  Iocmosannvlii 2 Jlexabpb Ypok [1] - C.50-55
mok [2] -C. 75-96

30. | 3.3 nekmpuueckoe co- 2 SIHBaph Ypok [1] - C.50-55
npomuenenue mamepua- [2]-C. 75-96
7108

31. 3.4 Dnexmpuueckuii 2 STBaphb Ypok [1] - C.50-55
MOK 6 Memanax, Hcuo- [2] -C. 75-96
Kocmsix u 2azax

32. | 3.5 Maznumnoe none. 2 deBpaib Ypok [1] - C.67-73
Maznummnwtii nomox [2] -C. 127-147 [2] -C.

97-108

33. | 3.6 Fuepzusn maznumno- 2 beBpaib IIpakt. 3a- | [1]-74-78
20 nonn HATHE [2]-C. 127-147

34. | 3.7 Honynposoonuxu 2 (eBpanb Ypok [2] -C. 127-147

35. | Konmponvhas paboma 2 dbeBpaib Ypok [1] -C. 78-82
Ne3 [2] -C. 127-147

Pa3nen 4. KonebaHusi u BOJTHBI

36. | 4.1. Mexanuueckue Ko- 2 dbeBpaib [Ipakr. 3a- | [2]-C. 127-147
nedanua u 601l HATHE

37. | 4.2 lIpunyun T'ouzenca- 2 dbeBpaib [Ipakr. 3a- | [2]-C. 127-147
@Dpenensn HSITHE

38. | 4.3 Dnexmpomaznumnole 2 Mapt Ypok [1] - C.85-86
konebanusa. Ilepemen- [2] - C.148-158
Hotil mok. Ienepamoput
mokKa

39. | 4.4 Dnekmpomaznumnoe 2 MapT [Ipakr. 3a- | [2]—C.148-158
none HATHE

40. | Konmponvnas paboma 2 Mapt [Ipakr. 3a- | [2]—C.148-158
Ned HSTHE

Paszpnen 5. Onruka
41. | 5.1. F'eomempuueckasn 2 | MapT Ypok | [1] - C.85-86
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onmuka. Onmuueckue [2] — C.148-158
cucmemul
42. | 5.2 Cgemosvie 6onnbi. 2 MapT Ypok [1] - C.96-108
Jugppaxuyus ceema [2] - C.62-74
43. | 5.3 Humepgepenuusn 2 anpesnb Ypok [1] - C.96-108
ceema. Honapuzayusn [2] - C.62-74
ceema
44. | 5.4 /lucnepcusa ceéema 2 anpenb Ypok [1] -C. 117-128
[2] - C.166-180
45. | Konmponvnasa paboma 2 anpenb Ypok [1] -C. 117-128
Ne5
Pa3nen 6. OcHOBBI cTieUATBLHON TEOPUH OTHOCHTEIbHOCTH
46. | 6.1 dnemenmor CTO 2 arpenb [Ipakr. 3a- | [2] -C.360-366
HSITHE
Pa3znen 7. neMeHTHI KBAHTOBO# (pu3nku
47. | 7.1. Keanmoevte ceoii- 2 ampelb Ypok [2] - C.166-180
cmea ceema.
48. | 7.2 @u3uxka amoma 2 anpenb Ypok [2] - C.166-180
49. | 7.3 Cmpoenue amoma. 2 anpeinb Ypok [2] - C.166-180
Hoepnuvie peakyuu
50. | 7.4 [enenue masxcenvix 2 Mai Ypok [2] - C.181-204
a0ep. Tepmosoepnas pe-
aKyus
51. | 7.5 Dnemenmapnuie 2 HIOHb Ypok [2] -C.181-204
yacmuywt. Coepemennas
Qusuueckana kapmuna
52. | Konmponsnan paooma 2 UIOHb IIpakr. 3a-
Ne6 HATHE
Pasnes 8. IBosmonus Beesiennoii
53. | 8.1. Inemenmur acmpo- 2 HIOHb Ypok [2] -C.181-204
HOMUU U acmpPoPu3uKu
54 Hmozosan konmponsHan 2 HIOHD Ipakr.  3a-
pacoma HATUE
UTOoro Jlexir./mpakr./nad/ Ox3/ : 54/54/0/0

1. Wzeprun, O.T. ®usnka: yueonuk s 10 knacca obuieobpasoBaTenbHBIX opranusanuii. basosiit
ypoBeHs: M: OOO "Pycckoe cnoBo-yuebnuk", 2021.-271 c.

2. Uszeprun, D.T. ®usuka: yueOHuk a1 10 kiacca o01eo0pa3oBaTeIbHbIX OpraHu3anuii. ba3oBsrii
yposenb: M: OOO "Pycckoe cioBo-yueOHuk", 2021.-224 c.

3. Pammonos, B.H. ®u3uka mis komtemkei:yu.noc. s cpens.npod.oodpazosanus /B.H.PanqnoHos.-
M.:N3n-Bo FOpaiit, 2023.- 202 c. [DnekTponnsiii pecypc]. URL:
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0
%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (mata oopamenus: 09.09.2023).

4. Poraues H. M., JIeBuenko O. A.babdaes B.C. ®usuka. YueOHbII Kypc Ui cpeaHero npodeccro-

HaJbHOTO 0Opa3oBanus: YueOHoe nocooue a1 CI1O.- M.: Uznarenscto "Jlans" ,2023
https://e.lanbook.com/book/276449?category=918 (nata ooparuenus: 09.09.2023).
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HHPUJIIOKEHHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YYPEX-
AEHHWE BbICIIEI'O OBPA3OBAHUA 5
«YOUMCKNU YHUBEPCUTET HAYKU 1 TEXHOJIOT U »

Crepauramakckuii puman

Komnemx
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UK TUCHUTUIMHBI M €T0 YacTh (00s3aTeIbHas, BApUaTHBHAS)

CTIEUATBHOCTD
44.02.01 Jlowikonvnoe oopazoeanue
KOJI HaMMEHOBAHHE CTICIUATBHOCTH
KBaTH(UKAITUS

Bocnumamens demeii 00uiK01b6HO20 803pacma 8 NOJUTUNH2EAIbHOU 00paA308amebHOIL cpede

Pa3zpaboTunk (cocTaBUTENb)
Ilpenooasamenu

boiiko H.b., Kacumoe P.A.,
Cnupuoonosa H.A.

y4deHasi CTEIIeHb, YUE€HOE 3BaHHE, KaTero-
pus, ©.1.0.

Crepauramak 2024
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. O0aacTh NPpUMEHEHUs

®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
nucuuminibl bY/1.03 @u3uka, Bxoasuied B COCTaB MpOrpaMMbl MOATOTOBKH CHELHAIMCTOB
CPEIHEro 3BeHa MO cnenuaibHOCTH 44.02.01 [owkonvrnoe obpasosanue (YyKpyIHEHHAs TpyIIa
cnenuanbHocTelt 44.00.00 Iledacocuueckoe obpazosanue). Padbora odyyaonmxcsi BO B3anMo-
neiicTBuM ¢ npenoaasareiem 108, Ha camocTosTeNnbHYIO padoty 0.

2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CUMIIHHBI

®OC 1no3BOJISIET OLEHUTD CIACAYIONIINE PE3YIbTAaThl OCBOCHUS TUCHUILINHBIL:

JIUYHOCHIHBIX:

— YyBCTBO FOPAOCTH M YBa)KE€HHs K UCTOPUH U JOCTH)KEHUSM OTE€YECTBEHHOHN (pruznueckoi
HayK{; (U3UYECKU IPaMOTHOE TMOBEACHUE B MPO(ECCHOHANBHOM AEATENbHOCTH U OBITY TIpU 00-
palleHnu ¢ IpubopaMu 1 yCTpOHCTBAMH;

— TOTOBHOCTb K MPOJOJIKCHUIO 00pa30BaHUs M MOBBIIICHHUS KBaMH(UKauu B n30paHHON
poeCCHOHATIBHOMN JIeATETbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM (PU3UUECKUX KOMIIETEHIMH
B 3TOM;

— YMEHHE HUCIOJb30BaTh JOCTHKEHHS COBPEMEHHOW (M3MYECKON Hayku U (PU3MUECKUX
TEXHOJIOTUH JJIs1 TIOBBIMIEHHUSI COOCTBEHHOT'O MHTEIUIEKTYaJbHOTO Pa3BUTHs B BBIOpAaHHOW IpO-
(dheccroHaTBHOM NEeITEIBHOCTH;

— YMEHHE CaMOCTOSITEIILHO JOOBIBAaTh HOBBIE /IS ce0s1 PU3NUECKUE 3HAHUS, UCTIONB3Ys IS
9TOrO JOCTYIHbIE HCTOYHUKH UH(OPMALIH;

— YMEHHE BBICTpaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILIEHHS B KOMaHEe MO PEIICHUI0 00-
KX 3a/1a4;

— YMEHHE YIpaBIsATh CBOCH IO3HABATEIbHON JESATEIbHOCTHIO, MPOBOAUTH CaMOOILICHKY
YPOBHSI COOCTBEHHOT'O MHTEJIJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHuix:

— HCMOJb30BAHUE PA3JIUYHBIX BUAOB MO3HABATEIBHON AEATENBHOCTU Ul PEeIICHUs (PU3H-
YEeCKHX 33a/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB O3HAHUS (HAOJIIOACHHSI, OTTMCAHMs, U3MEPEHUS,
9KCHEPUMEHTA) JUIsl U3YUYEHUS Pa3IMUHBIX CTOPOH OKpY’KaroIlel AeHCTBUTEIbHOCTH

— HCMOJb30BAHUE OCHOBHBIX MHTEIICKTYAJILHBIX ONEPAaLUii: MOCTAHOBKM 3a/1aud, (HopMy-
JMPOBAHUS TUIOTE3, AHAJIN3A U CUHTE3a, CPAaBHEHMsI, 0000IEHHsI, CHCTEMATU3allUH, BbISIBICHHS
NPUYMHHO-CJIEICTBEHHBIX CBS3€H, OMCKA aHAJIOroB, (POpPMyIUPOBAHMS BBIBOJOB JJISI M3yUCHUS
pa3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SIBIEHUH U MPOLECCOB, C KOTOPHIMU BO3HUKAET He-
00XO0AMMOCTb CTAJIKUBATHCS B PO eCcCHOHATIBLHOM cdepe;

— YMEHHE reHepUpOBaTh UAEU U OIPEIEIATh CPEICTBA, HEOOXOAUMBIE AJIS MX pealn3alluy;

— YMEHHE HCIIONB30BaTh pa3jIMYHbIe MCTOYHUKHU IS MOJIydeHHs (pu3nueckoil nHpopma-
IIH, OLIEHUBATh €€ JI0CTOBEPHOCTb;

— yYMEHHUE aHAIM3MPOBATH U MPEACTABIATH HHPOPMAIUIO B PAa3IMUHBIX BUJAX;

— yMEHHE IyOJIMYHO MPEJICTABIATh PE3yJIbTaThl COOCTBEHHOTO MCCIIEAOBAHMS, BECTH JIUC-
KyCCHH, JOCTYIHO U TApMOHHUYHO COYETas cojaep)kaHue M (opMbl MpeacTaBisieMoil nHpopMa-
11u;

npeomemuuix:

— c(hOpMHUPOBAHHOCThH MPEJCTABICHUNA O POIH U MecTe (GU3UKH B COBPEMECHHOW HAyYHOU
KapTHHE MUPa; TOHUMaHue (U3NYecKol CYyIHOCTH HabI0AaeMbIX Bo BeeneHHoil siBienuit, po-
1 pu3uku B GOPMHUPOBAHUU KPYro3opa ¥ (yHKIIMOHAILHON IPAMOTHOCTH YEJIOBEKa JIJIS perlie-
HUS IPAKTHYECKUX 3a71ay;

— BJAaJIeHHE OCHOBOIOJIATAOIMMH (PU3MUECKMMH MOHATUSAMH, 3aKOHOMEPHOCTSIMHU, 3aKO-
HaMH U TEOPUSMH; YBEPEHHOE UCIOIb30BaHUE (PU3NUECKON TEPMUHOIOTUN U CUMBOJIUKHY;

— BJAaJIeHHME OCHOBHBIMM METOJaMHU HAy4YHOTO MO3HAHMs, MCIIOJIb3YEMBIMH B (pu3MKe: Ha-
OJI0/IeHHEM, OITICAHUEM, U3MEPEHUEM, SIKCIICPUMEHTOM;

— yMeHHs 00pabaThIBaTh PE3yJbTaThl M3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH MEXKIY
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(bU3HYECKUMU BETHYNHAMU, OOBSICHITH MMOJIYYCHHBIC PE3YNIbTATHI U JeNIaTh BHIBOIBI;

— c(OpMHUPOBAHHOCTh YMEHUS pPeIIaTh (PU3NUECKHUE 3a0a4H;

— c(hopMHpPOBAaHHOCTh YMEHHUS MPUMEHSITH MOJIYUCHHBIC 3HAHUS JUIsI OOBSCHEHUS yCIOBHIA
MpOTEeKaHUs (PU3NUYECKHUX SIBICHHN B TpUpoje, mpodeccHoHalbHONW cdepe U s NMPUHSATHA
IIPAaKTUYECKUX PEIICHUN B [IOBCEIHEBHOM KU3HU;

— ¢c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOIIECHUIO K (PU3UIECKON HH(POPMAITIH,
MOJTy4aeMOU U3 pa3HBIX HCTOUYHUKOB.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AUCHUILINHBI

KoHTposb 1 o11eHKa pe3yapTaTOB OCBOEHUS — 3TO BBISBIIEHUE, U3MEPEHUE U OLICHUBAHUE
PE3yJIBTTOB OCBOEHUS AUCLUILIINHBL.

B cooTtBercTBHUM ¢ yueOHBIM TIaHOM crieliuabHOCTH 44.02.01 /[owkonvhoe obpazosanue
(YKpynHeHHas rpymmna crenuansHocteit 44.00.00 [leoazocuueckoe obpazosanue), pabodent mpo-
rpamMMoii 0011e00pa3oBaTEIbHON YICOHOW AUCIUTUIMHBI «DHU3nKa MPeayCcMaTpUBaeTCs TEKY-
LIUHI ¥ IPOMEXYTOYHBIM KOHTPOJIb PE3YyJIbTaTOB OCBOCHHS.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymuit KOHTPOJIb YCIEBAEMOCTH MPEACTABISAET CO00I MPOBEPKY YCBOCHUS y4eOHOTO
MaTepuaia, peryJspHO OCYUIECTBIIEMYIO Ha MPOTSHKEHUH Kypca 00y4eHHUs.

Texkymmii KOHTPOJb pe3yabTaTOB OCBOEHHS IMCLUUIUIMHBI B COOTBETCTBUU C paboueit
IPOrpamMMoOil M KaJ€HJApHO-TEMAaTUYECKUM TUIAHOM MPOUCXOIUT IMPHU MCHOJIb30BAHUU CIEAYIO-
KX 00s13aTEeTIBHBIX (POPM KOHTPOJIS:

— BbINOJHEHUE U 3aWuUma 1ab0pamopHbuIX U NPAKMU4ecKux pabom,

- NPOBEPKA BbINOIHEHUSI CAMOCMOAMENbHOU pabombvl CmMyO0eHmos,

- NPOBEpPKaA 8bINOIHEHUSI KOHMPONbHBIX pabom,

- BbINOJHEHUEe U 3aWUMa UHOUBUOYATbHO20 NPOEKmMa (eciu npedycMompeHo npocpam-
MOt).

Bo Bpemsi mpoBeneHHsI y4eOHBIX 3aHATHI JTOTOJHUTEIHFHO WCHONB3YIOTCS CIEAYIOIINE
(GOpMBI TEKYIIETO KOHTPOJISI — YCHHbIL ONpOC, peuieHue 3a0ay, mecmuposanue no memam om-
0eNIbHbIX 3aHAMUIL.

BoinosiHeHHe M 3aMTAa NMPAKTHYECKUX PadoT. [IpakTrdeckue pabOTHI MPOBOIATCS C
LIEJIbI0 YCBOGHHUS M 3aKpEIJICHUS PE3yJbTaTOB OCBOEHUS JUCLHUIUIMHBL. B Xo1e mpakTuueckoin
paboThel 00y4arOIIKeEcss y4aTCsl UCHOIb308aMb (OPMYIbl, U NPUMEHAMb PA3IUYHbIE MEemOOUKU
pacuema, aHATU3UPOBAMb NOJYUEHHble Pe3yIbmamyl U 0e1amby 8bl800bl, ONUPAACL HA Meopemu-
yeckue 3HAHUs.

Crucok mpakTU4YecKux padoT:
[TorpemHocTu u3MepeHuil PU3NUECKUX BEITUUYHH.

Breraucnenne YCKOPCHUA CBOGOI[HOFO IIagCHUuA C IOMOIIBIO MAaTEMATHYCCKOI'O MassTHHUKa
W3ydeHne 3akOHa COXpaHEHMsI UMITyJIbCca Ha MPUMeEpe yAapa I1apoB
UccnenoBanue 3akOHOMEPHOCTEN CyXOTO TPEHUS

1
2
3
4
5. Msmepenue ko3¢ dunueHTa NoBEpXHOCTHOIO HATSKEHUS METOJIOM OTpPhIBA KOJIbIIa
6. HM3ydeHue M30TepMUYECKOTro Imporiecca

7. W3yuenue aguabaTHOTO pacIIMPEHUs Ta30B

8. HccnenoBanue XapakTepUCTUK 3JIEKTPOCTATUUYECKOIO OIS

9. HUccnenoBaHue siBIEHUS B3aUMHON MHIYKIUU.

10. 3aKOHOMEPHOCTH 3aTyXaIOIIUX 3JIEKTPOMAarHUTHBIX KOJeOaHMi

11. U3ydyeHue MHAYKTUBHOCTH M KOHJIEHCATOPA B DJIEKTPUUECKUX LIETIAX.

12. N3ydyeHue 3aKOHOB r€OMETPUYECKOM ONTUKHU

13. Onpenenenne XxapakTepUCTUK JTMH3 PA3IUYHOIO TUIA

14. Onpenenenue AJIMHBI BOJIHBI CBETA

15. UccnenoBanue qudpakinOHHON PEIIETKH.
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16. 3yyenue 3akoHOB POTOATEKTpHUIECKOTO I dhexTa
17. I3yuenue 3aK0HOB TEIMJIOBOI'O U3JIyUEHUs

[TpumepHbIe 3aJaHHsI TPAKTUYECKUX PadOT.
1.ITorpemHocTu u3MepeHui PU3NUECKUX BETUUNH

3amaua 1.0mpenenute MIOTHOCTh TPaHUTA, €CJIM Macca rpaHuTa m= 168,52 r, abcomot-
Has norpemHocTbh Macchl A m= 0,01 r, TouHOCTH M3MepeHus: oo0bema AV= 1 oM’ , 00BEM JKUIKO-
CTH B IMIHMHIpe Oe3 rpaHuTa paBeH 161 mui, ¢ rpanutom — 223 mi1. Haiiaure abcomoTHyio 1
OTHOCHUTEJIbHYIO TTOTPENTHOCTH HAaXOXACHHS TUIOTHOCTH.

3anaga 2. TemnepaTypHble U3BMEHEHUS BIUSIOT HA pa3Mephbl H3MEPUTETHHBIX MPUOOPOB U
WX TIOTPENTHOCTh. B Kakux mpezienax MOXKET U3MEHSThCS TeMIlepaTypa CTAIbHOW M3MEPHUTENb-
HOM nuHeWku nimuHoi 1= 300 MM, 9yTOOBI U3MeHeHue IMHBI Al He MPEeBHIIIAI0 IEHbI eICHUs
npudopa, paBHou 1 Mm?

3amaua 3. Kakyio JUIMHY MUMEET JOpora, €clii MpH MOKa3aHUsAX CHHIOMETpa 65 KM/4 aB-
TOMOOWJIb TIPOXOAMT BeCh MyTh 3a 3,0 yaca, 1eHa JeneHus cnuaoMerpa S kM/4. Haiiaure abco-
JIOTHYIO U OTHOCHUTEJIbHYIO MOTPEIIHOCTh HAXOXKJIEHUS MyTH.

2 Borancienne YCKOPCHUA CBO60,Z[HOI‘O naacHus ¢ IOMOIIBIO MAaTEMAaTHYCCKOI'O MasdTHHUKA

3amaua 1. [Ipu npoBeaeHun J1a00paTOPHOM PabOTHI MO BBIUKUCICHUIO YCKOPEHHS CBOOO/I-
HOTO TIAJIeHUs MAaTeMAaTHYECKU MasTHUK JJIMHOW 1M coBepimi 3a BpeMs 34 ¢, 17 xoneOaHwmid.
Kaxkoe 3HaueHue yckopeHusi CBOOOTHOTO MAeHUS MOTYISHO U3 JaHHBIX ONbITa?

3agaya 2. Beruucaute nepuon T MareMaTHyeCcKOro MasiTHUKA, €CJIU JJIMHA €ro MojiBe-
ca 1=0,9M.

3amaua 3. Kakyto mjmmHy moaBeca JTODKEH UMETh MaTeMAaTHUYECKUH MasiTHUK, 4TOOBI €ro
nepuos Obu1 paBeH 3,14 ¢?

3. M3y4eHune 3aK0Ha COXpaHEHUs UMITyJIbCa Ha IPUMEPE yapa 1apoB

3amaga 1. Illap maccoit 2 Kr IBHKETCS CO CKOPOCTBIO 4 M/C M CTAaTKHMBAETCS C HETOJ-
BIDKHBIM IIapoM Maccolt 6 kr. KakoBa OynieT ckopocTh U HampaBJeHHe IBHKEHUS TIEpBOro Hiapa
MOCJIE YIPYroro ynapa, €Ciii CKOPOCTh HETOJABUKHOTO IIapa Mocje yaapa OKaxeTcs paBHOU 1
m/c?

3anmaga 2. 2 mapa ¢ maccamu 10 xr 1 20 Kr IBHXKYTCS IO TOPU3OHTAIBHOMY Kelloba Ha-
BCTpEYy APYT APYTY CO CKOpOCTsIMHU 4 M/C 1 6 M/C coOOTBeTCTBEHHO. OnpeeTuTh MOAYIb CKOPO-
CTHU W HalpaBJIeHHUE ABMXEHUS KaXKOTO IIapa MOCJIe HEYIPYroro CTOJIKHOBEHUSI.

3agava 3. C tenexku Maccor 10 Kr, KOTOpast IBMKETCA 1O TOPU3OHTAIBHON MPSMON CO
CKOPOCTBIO 1 M/C, cipbITHBaeT Majdb4uK Maccoi 40 Kr co CKOPOCTBIO 3 M/C B HANPABJICHHUH IIPO-
THUBOIOJIOKHOM HANpaBICHUIO IBUKEHUS TelexkKu. OnpenenuTb CKOpoCTh TEIEKKH Cpasy Mo-
CcJie MPBDKKA MaTb4HKa.

3agava 4. Teno nBwxerca no npsmou. [log AeiicTBHEM MOCTOSTHHOW CHJIbI BEIUYMHOMN
2 H 3a 3 ¢ Moaynb UMITyJIbCa TeNla YBEIMUMIICS U CTall paBeH 15 kr-m/c. KakoB nepBoHayabHbIN
MMITYJIbC TEJI.

4. MccnenoBanue 3aKOHOMEPHOCTEN CyXOro TPEHUS

3amaua 1. bpycok Maccoil 5 KWJIOrpaMM CKOJIB3UT 1O TOPU3OHTAILHON MOBEPXHOCTH.
Cwita Tpenus ckonbxenus paHa 20 H. Haiigute cuny Tpenus, ecnu Macca Opycka YyMEHBIIUTCS
B JIBa pasa, a KO3(QPUIMEHT TPEHHUS OCTAHETCSI HEU3MEHHBIM.

3amaua 2. Teno CKOMB3UT MO TOPU3OHTAIBHOM TUIOCKOCTH. HaiiTu ko duimenT tpenus,
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eciu cuiia TpeHus paBHa 5 H, a cuna naBienus tena Ha rmiaockocTs — 20 H.

3amaua 3. JIbpkHUK Maccor 60 Kr, UMEIOIIHI B KOHIIE CITycKa cKopocTh 10 m/c, ocTaHaB-
nuBaercs yepes 40 ¢ mocie OKOHYaHUs CITyCKa.

3amaua 4. Ak maccoit 10 Kr cTtouT Ha TOpU3OHTAIBHOM moiy. Koaddunuent tpenus
MEXAY MOJIOM U sIKuKoM paBeH 0,25. K sumky B ropu30HTaILHOM HANpaBJICHUU TTPUKIIAAbIBA-
10T cuity 16 H. CnBunercs i oH ¢ Mecta. KakoBa cuiia TpeHUs: MEXIY SIIHUKOM U MOJI0M?

5."3mepenue ko3P puiirieHTa moOBEpXHOCTHOTO HATSXKEHUSI METOJIOM OTPbIBA KOJIbLIA

3agaya 1 Tonkoe nmpoBosouyHoe koyblo K quamerpoM 34 MM, MOABEIICHHOE K MPYKUHE
A ¢ yka3zateneM Z, Iorpy>xart B cocyq B ¢ Bonoil. OTMeTUB 10JI0KEHHUE yKa3aTess Ha 1IKaje S,
MEJUIEHHO OnycKaroT cocyn. [Ipyxuna npu 3Tom pactarupaercs. B MOMEHT oTpbIBa KOJbLa OT
KHUJIKOCTH BHOBb OTMEYAIOT IOJIOKEHHE yKa3aress Ha mmkaie. Kakoe 3HaueHue kod(duureHTa
MOBEPXHOCTHOI'O HATSXKEHUSI BOJIBI MOJYYEHO, €CIIM MpYyXKHWHa pacTsHynack Ha 31 mm? XKect-
KOCTh mpy>kuHsI 0,5 H/M.

3agaya 2. C nmoMoIb0 TUHAMOMETPA MPOBOJIOYHOE KOJIBIIO Maccou 1,5 u nuamerpom
5 cM OTpBIBAIOT OT MOBEPXHOCTH KUJKOCTH. /IMHAMOMETP B MOMEHT OTpbIBa NoKa3biBaeT 50 MH.
UeMy paBHO TOBEPXHOCTHOE HATSIKEHUE KUJIKOCTH?

3amaua 3. Jlnsa ompeneneHus ko3dduiimeHTa moBEpXHOCTHOTO HATSDKEHUS! BOJBI ObLIa
MCIIOJIb30BaHAa MUMETKA ¢ IMaMETPOM BBIXOJHOTO OTBepcTHs 2 MM. Macca 40 kanenb oka3zajiach
paBHo# 1,9 1. Kakum 1o 3TUM JaHHBIM MOJNYYUTCS 3HaueHHE KO3((UIIMEHTa MOBEPXHOCTHOTO
HATSHKEHUS BOJEI?

6./13y4ueHnre n30TepMUUECKOTO Mpolecca

3agava 1. /laBieHue uaeanbHOro ra3a, Ipyu HEM3MEHHOW TEMIIEpaType, YBEIMYHIOCH B 2
paza. Kak 1 BO CKOJIBKO pa3 H3MEHWICS ero 00bem?

3agaya 2. B ropM30HTAIBHO PACHOI0KEHHOM IUJIMHIPE HAXOAUTCS UACAIbHBIN Ta3 MpU
arMocepHoM  naneHmu (10°TIa), o6sem Taza B mummaape 0,0003m3, miomans
nopmns 0,012M%. Kakyro cuily HyKHO HPUIOKUTH 4TOOBI YAEPKMBATh MOPIIEHL MOCIE €ro
cmenienus Ha 0,0375m BpaBo?

3agava 3. B NWIMHAPUYECKOM COCYJE MO/ MOPITHEM HAXOAUTCS UICaIbHbBIN Ta3, AaBJe-
Hue kotoporo 4-10°Ta u temneparypa 300 K. Kak Hano usmMeHuTh 00beM Tasa, He MEHSS €ro
TeMIepaTyphl, 4TOOKI JaBjIeHue yBenuuuaoch 10 0,8-10°T1a?

7.13ydenue aquabaTHOTO paCcIIMPEHUS Ta30B

3amaua 1. Heobxomumo cxkaTh BO3IyX OT 00Obema 1072 0° 1o oorema 2 10~ o, Kak BbI-
roJ{HEEe COKUMATh: aJIna0aTUYeCKH UITH H30TePMHUYECKU?

3agaya 2. Paccuurtarh, BO CKOJIBKO pa3 M3MEHUTCS YHUCIO YAAapOB, UCIBITHIBAEMBIX |
cM? CTEHKH cocy/a 3a 1 ¢ IIpH IBYKpaTHOM YBEIHYCHHH 00beMa IBYXaTOMHOTO Ta3a B CICLYIO-
X ciydasx: 1) uzobapHoe pacimmpeHue; 2) H30TepMUIECKOe paciupenune; 3) annadaTnieckoe
paciupeHue.

3anmaga 3. J/IByxaromHbiii ra3z 3anumaet oosem Vi = 0,5 1 npu gaBnenuu p;= 0,5 10° Ia.
["a3 cxxumaroT anuabaTuyecKu 10 HEKOTOPOTo JaBJeHUsl P; U 00beMa V,, 3aTeM MpHu MOCTOSH-
HOM 00BeMe V) OXJIaXAAIOT 10 MepBOHAYAIBHOM TeMneparypsl. [Ipu 3ToM JaBieHUE CTAaHOBUT-
cst paBHBIM p3= 10° ITa. 1) Haueprure rpaduk storo mpouecca; 2) Haiinute 06beM V, U faBiie-
HUE P,.

8.I/ICCH€I[OBaHI/IC XAPAKTCPUCTHUK SJICKTPOCTATUUCCKOTO ITOJIA

3anaga 1. J/[Ba ToueuHBIX 3apsaa B BAKyyMe HaXOZSTCsS Ha pacCTOSHUU 2 CM OT JAPYT ApY-
23



ra. C kakoil cu10i B3auMOJIEHCTBYIOT 3aps/Ibl, €CIIM UX BEJIMYMHBI COOTBETCTBEHHO PaBHBI -4 U 8
MkKn?

3anaua 2. Kamms maccoit 107 rpamMma HaXxOJIUTCS B PAaBHOBECHU B DJIEKTPUUYECKOM I10JI€
HanpsbkeHHOCTRIO 98 H/Kun. Kakoii 3apsn umeer karis?

3anava 3. Kongencarop eMkocteio 10 Mx® umeet 3nepruto 2 M/[x. Halitu pasHocts 1o-
TEHIIMAJIOB Ha OOKJIaZKaX KOHJIEHCATOpa.

9.MccnenoBanue SIBJICHUS B3aUMHOW MHIYKIIUH.

3amaua 1. JIBe KaTylmIKu HaMOTaHBI HA OJWH oOUTMi cepaedHuK. OnpeaenuTe ux B3auM-
HYIO UHAYKTUBHOCTb, €CJIH IPH CKOPOCTH M3MEHEHMs CHIIbI TOKa B mepBoi karymike dI/dt = 2
A/c Bo BrOpoii katymke uHaynupyercs IJC eip - 0,6 B.

3amaua 2. Conenouna anuHou 20 cM U 1uaMeTpoMm 4 CM UMEET IUIOTHYIO TPEXCIIOHHYIO
06moTky u3 npoBoaa auameTpoM 0,1 mm. [To oOmMoTke coneHonma Teuet Tok 0,1 A. ompenenuTsb
HANPSDKEHHOCTh W MHAYKIIHIO TOJISI B COJICHOM/Ie, MHAYKTUBHOCTH COJICHOUA, YHEPTHIO U 00b-
€MHYIO TIJIOTHOCTh SHEPTHH TOJISl COJICHOU/IA.

3amaua 3. Korna tok 2 MA nojaercs Ha karymky co 100 BUTkamu, ¢ HEM CBs3aH Mar-
HUTHBIA MOTOK BeauuuHo# 0,2 BT6. Halinure caMOMHAYKTUBHOCTD 3TOM KaTYIIKH.

3amaua 4. JIBa conenoupa ¢ uHayktuBHOCTSIMU L1=0,5TH u L,=0,3I'H cooTBeTCTBEHHO,
BCTaBJICHBI PYT B pyra. [[TMHA U ceueHne COJICHONIO0B MPAKTUISCKN OMHAKOBbIe. Onpeaenu-
T€ B3aUMHYIO UHYKTUBHOCTb COJICHOUJIOB.

10.3aKk0HOMEPHOCTH 3aTyXaIOUINX HJIEKTPOMArHUTHBIX KOJIeOaHui

3amaua 1. KonebarenbHbI KOHTYp COCTOMT U3 KOHIEHcatopa eMKocThio C=405 Hd, ka-
TYIIKH ¢ UHAYKTUBHOCTBHIO L=10 MI'H 1 conpotuBnenuss R=2 Om. Bo CKOJIbKO pa3 yMEHBIIUTCS
pa3HOCTh MOTEHLIMAIOB HAa OOKJIA/IKaX KOHJEHCATOpa 3a OJIMH MEePHO KoineOaHui?

3amaua 2. Konebarenbublli KOHTYp uMeeT eMkocTh C=1,1 H® u wHAYKTHBHOCTH L=5
MI'H. Jlorapudmuueckuii nekpemenT 3aryxanust A=0,05. 3a kakoe BpeMs BCIEICTBHE 3aTyXaHUs
notepsiercst 99% sHepruu KoHtypa?

3anaga 3. Y4UacTOK LIENU, COCTOSIIMM U3 MOCIIEI0BATENBHO COEIMHEHHBIX KOHAEHCATOPa
R=5 OM 1 akTUBHOT'O COMPOTHUBIICHHUS, TOJIKJIIOYMIH K BHEIIHEMY IIEPEMEHHOMY HAIPSKEHUIO C
ammumatynon U,,=220 B. Ilpum 3TOM aMIiMTyJa YCTaHOBHUBILIETOCA TOKa OKa3ajlach pPaBHOM
I, = 10 A. HaiitTu pa3HocTb (a3 MEKAYy TOKOM U BHEIIHUM HAIPSDKEHHEM.

11.13y4yeHne MHAYKTUBHOCTH U KOHJEHCATOPA B AIEKTPUUYECKUX LIETISAX.

3anava 1. Kakoii 3apsan ycranoButcst Ha KoHaeHcatope C émkocThio 1 Mk® mocre 3ambl-

kaHus kmouya K B 1menu, cxema koTopoit m3o0paxena Ha pucynke? Ilapamerpsr nemm: U=12 B,
R{=3 Om, R,=1 Om, R3=2 Om, R,=4 Om. BHyTpeHHEe conpoTHBIICHUE OaTapen paBHO HYJIIO.

I ——
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3anava 2. Karymky ¢ uHayktuBHOCTbIO 2 I'H, conepskamieit 200 BuTkoB 1utomaaso 50
cM? TIOMEIaioT B OJIHOPOJHOE MAarHUTHOE MoJie ¢ uHAyKuuen 60 mTn, mapamienbHON OCU Ka-
TymKkd. OOMOTKY KaTyIIKH OXJIaXKIAa0T IO CBEPXIPOBOIIEIO COCTOSHUS, a 3aTEM IOBOpayu-
BalOT KaTymKky Ha 60°. Kakoil cCiibl TOK BOSHUKHET B KaTyIlKe?
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3amaua 3. B cxeme, n300paxxEHHON Ha pUCYHKE, EMKOCTh OaTaper KOHAEHCATOPOB HE
M3MEHSIETCs NTpU 3aMbikaHuu kiroya K. Onpenenure éMKocTh KoHAeHcaTtopa C.

C
12.13y4enne 3aKOHOB Fr€OMETPUYECKON ONTHKHU

3amaua 1. [1nockoe 3epkano mMoBEpHYIU Ha yroi o = 17° BOKpyr ocu, jJexaiien B mioc-
KOCTHU 3epkasia. Ha xakoi yros B moBepHETCS OTpa)X€HHBIN OT 3epKajia JIyd, €CIM HalpaBIICHUE
MaJaloIIEero Jy4ya OCTaIOCh HEU3MEHHBIM?

3amaua 2. Onpeaenure, Ha KaKOol yroj 0 OTKJIOHSETCSI CBETOBOM JIyd OT CBOETO IEepBOHA-
YaJIbHOTO HAIPABJICHUS MPU MEPEX0JIe U3 BO3AyXa B BOAY, €CIIHM YroJl najeHus a = 75°.

3amaua 3. Onpeaenure, BO CKOJIBKO pa3 UCTUHHAS TIyOMHA BOJOEMA OOJBIIE KaXyIIeh-
Csl, €CJIM CMOTPETh IO BEPTUKAIN BHU3.

13.0npenenenre xapakTepUCTUK JIMH3 Pa3IMYHOIO THUIIA

3anaga 1. U3o0paxkenue npeamera umeet BeicoTy H=2 cM. Kakoe dokycHoe paccrosiHme
F momkxHa uMeTh TUH3a, pACIONIOKEHHAs Ha PACCTOSHHUM f=3 M OT 3KpaHa, YTOOBI M300paKeHHE
JAHHOTO MpeaIMeTa Ha dKpaHe umeno Beicoty h=0,9 m?

3agaya 2. YenoBek 4MTaeT KHUTY, Aepka ee Ha pacctossHur S0 cm oT ra3. Eciu ato mis
HEro PacCTOsIHUE HAWIYUIIero BUJEHHUS, TO KAKOW ONTUYECKON CHUIIbI OUKHU MO3BOJIST EMY YUTATh
KHUTY Ha pacCTOSIHUU 25 cM?

3anaga 3. Ha pucyHke nokasaH Xo[ Jy4eil OT TOUEYHOIO UCTOYHUKA CBETa S Yepe3 TOH-

Kyro J1uH3y. KakoBa onTudeckas cusia 3Toi JIMH3bI?

20 cm
)

\

3agauva 4. [IpenMert BrICOTOM 3 caHTHMMETpa HAXOAMUTCS Ha paccTossHUM 40 CAaHTUMETPOB
0T cobuparoieil TOHKOH JHH3bL. OnpeaenuTh BEICOTY U300paKeHUs!, €CIIM U3BECTHO, YTO OINTH-
YyecKasi CHJIa JIMH3bI COCTABISAET 4 JUONTPHH.

14.0Onpenenenune JIMHBI BOJIHBI CBETA

3amada 1. B ompiTe FOHra mo nudpakiuym CBETOBBIX BOJIH PACCTOSHHE MEXAY Iiensmu d
= 0,07 MM, a paccTosiHHE OT IBOIHOM mIenu 10 dkpaHa D = 2m. [Ipu ocBemennn npudopa 3e-
JICHHBIM CBETOM PACCTOSIHHE MEXKY COCETHUMHU CBETIBIMU TU(PAKIIMOHHBIMHU MIOJIOCAMU OKa3a-
aock paBHBIM Ah = 16 mMm. Onipeenute ATUHY BOJIHBI.

3amaua 2. Ha skpane Habmomaercs CHEKTP C MOMOIIbIO TU(PAKIIMOHHOW PEIIeTKH,
umeronieit 500 wrpuxos Ha MuunMeTp. Paccrosiaue ot pemerku 10 skpada 40 cm. Cnekrpalib-
Has JIMHMS B CIEKTPE MEPBOro MOPSAKAa HAXOAUTCS HA PACCTOSHUU a=9 CM OT LIEHTpa dKpaHa.
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Omnpenenute ATUHY BOJTHBI HAOIIOIAEMOM CTIEKTPATbHON JIMHUH.
15. UccnenoBanue qudpaklinOHHON PEIIETKH.

3amaua 1. JIudpakimonHas pemeTka pacioioKeHa MmapauiebHO dKpaHy Ha PacCTOSHUHU
0,75 m ot Hero. OmnpeaennuTe KOJTUISCTBO MTPUXOB HA | MM 15 3TON TUPPAKITMOHHON peIIeT-
KM, €CJIA TIpH HOPMaJIbHOM MaJeHUU Ha HEe CBETOBOrO Myuka ¢ JIuHOW BOJIHBI 400 HM MEpBBIi
T (paKIIMOHHBIA MAKCUMYM Ha KpaHe HAXOJIUTCS Ha PACCTOSIHUHU 3 CM OT LIEHTPAJIbHOM CBET-
JIO# MOJIOCHI.

3amaua 2. CBeT ¢ JIMHOM BOJHBI A=5461 aHrcTpeM majaeT HOpMAJIbHO HAa AUPPAKIIMOH-
HyIO pemérky. OQHOMY U3 TJIaBHBIX JAU(PPAKIIMOHHBIX MaKCUMyMOB COOTBETCTBYET YIOJ JIU-
dbpakuum 35°, a HaMOOIBIIKMI MOPSAOK HAOIIOAEMOTO CIIeKTpa paBeH 5. Hainure nepuon nan-
HOH PELIETKHU.

Cnpaska: 1 aarcrpem= 10" m.

3anaga 3. JludpakimonHas peieTka, MocTossHHas Kotopoit paBaa 0,004 MM, ocBemaercs
CBETOM C JUTMHOU BOJIHBI 687 HM. [log KakuM yTiioM K pernieTke Hy>KHO MPOBOJANTH HAOIIOICHHE,
4TOOBI BUJIETh N300paKeHUE CIIEKTPA BTOPOTO MOPsAKa?

16.M3y4yenne 3aKk0HOB (OTORIEKTPpUIECKOro 3pdexra

3amaua 1. @OTOH C JUIMHOW BOJHBI, COOTBETCTBYIOIIEH KpacHO# rpanuiie ¢porodddexra,
BbIOMBAET 2JIEKTPOH M3 METAUIMYECKOH IUIAaCTUHKH (KaTo/a), IOMEIIEHHON B COCYA, U3 KOTOPO-
IO OTKa4aH BO3AYX. DJIEKTPOH Pa3roHSAETCS OJHOPOIHBIM 3JIEKTPUYECKUM I10JIEM HAIPSKEHHO-
cteio E=5 - 10%B/M. Kakoii myTh mposieTell B 9TOM SJIEKTPHYECKOM MOJIE JIEKTPOH, €CIIH OH
npro6pen ckopocTh U = 3 - 10°M/c? Penarusucrckue 3 (heKThl He yIHTHIBATE.

3anaua 2. [Ipu 001y4eHNN METAJUIMYECKON IIACTUHKU KBAaHTAaMH CBeTa ¢ 3Hepruei 3 3B
U3 Hee BbIOMBAIOTCS 3JIEKTPOHBI, KOTOPbIE MPOXOIAT YCKOPSAIOUIYI0 Pa3HOCTh MOTeHIuanoB U.
PaGoTa BbIX0O1a AIEKTPOHOB U3 MeTaIlT Ay, =2 3B. Onpenenure yCKOPSIONIYyIO pa3HOCTh OTCH-
ruanoB U, eciiu MakcUMasbHasi SHEPIHsl YyCKOPEHHBIX MIEKTPOHOB E. paBHaA y/BOEHHOI sHEpruu
(OTOHOB, BRIOMBAIOIINX UX U3 METAJLIA.

3anmaua 3. Kpacnas rpanuna ¢otoaddexra ans Beniectsa porokarona Ag=290 um. Ilpu
00JIy4eHUH KaTojia CBETOM C JJIMHOW BOJIHBI A (JOTOTOK MpEKpaIaeTcs Mpyu HAIPSHKCHUN MEXTY
aHojaoM u katogom U=1,5 B. Onpenenure nuHy BOJHBI A.

17.13y4eHune 3aKOHOB TEMJIOBOTO U3Ty4YEHHUS

3agava 1. Halitu temnepatypy T neudu, eciii M3BECTHO, YTO U3JIyUYECHHUE U3 OTBEPCTHUSA B
Hell rromanpio S=6,1 cM” mMeer mommHocTs N=34,6 Br. W3nydyenue cuutarh OMU3KUM K H3ITY-
YeHHI0 a0COJIFOTHO YEPHOTO Tea.

3amaua 2. Kakyio sHEpreTH4ecKyio CBETUMOCTh R', uMmeer 3arBepaeBiinii cBunen? OTt-
HOILIEHUE DHEPreTUYECKUX CBETHMMOCTEH CBUHIA U aOCOJIOTHO YEPHOIO Teia JUIsl TaHHOM TeM-
nepatypsl k=0,6.

3agayva 3. [Ipunumasi, yto CoJIHIIE U3JIYy4aeT KaKk YEPHOE TEJO, BBIUUCIHUTh €ro YHEPTeTH-
YECKyI0 CBETUMOCTh M. u Temneparypy T ero noBepxHoctu. CoJIHEUHBIN IUCK BUJIEH C 3eMIIU
oz yrioMm 9=32°. Conreunas nocrosiaaas C=1,4 kJx/(m>-c).

IIpoBepka BBLINOJHEHHUSI CAMOCTOATEIbHON padoTbl. CamocTosATeNnbHAas padoTa Ha-
IpaBJeHa Ha CAMOCTOSTEIHHOE OCBOCHHUE U 3aKpeIICHHE Pe3yIbTaTOB 00y4eHUsI.
CamocTosTenbHas MOATOTOBKA O0yYaloUIMXcs MO TUCHUIUIMHE MpEearnoyiaraeT cienyro-
mye BUAbI U (POPMBI PabOTHI:
o Cucmemamuueckas npopabomrka KOHCNeKmMOo8 3aHAmMuUL, Y4eOHOU U CneyualbHoUu mexHude-
CKOU IUmepamypbi.
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o CamocmosamenvHoe uzyienue Mamepuaida U KOHCNEKMuposanue 1eKyuti no y4ebHou u cne-
YUATbHOU MEeXHUYeCKOU 1umepamype.

e Hanucanue u 3awuma 0ok1aoa, n0020MosKa K coooweHuto uiu becede Ha 3aHAMUU NO 3a-
O0anHOU npenooasamesnem meme.

e Buinonnenue pacuemuvix 3a0aHUL.

o Ogopmnenue omuemos no 1a60pamMopHuLIM U NPAKMULECKUM PAOOmMam, U NOO20MOBKA K Ux
3awume.

IIpoBepka BBINOJHEHHS] KOHTPOJbHBIX padoT. KoHTposbHas paboTa MPOBOAUTCS C
LENbI0 PEe3yJIbTaTOB OOYYEHMsI U TMOCIEIYIOIIEro aHaIW3a TUIMUYHBIX OIIMOOK W 3aTpyAHEHUN
0o0yJaromuxcsl B KOHIE U3y4eHHUs TeMbl WM pasziena. CoriacHo KalleHJapHO-TEeMaTHYECKOMY
IUTaHY TUCUUIUIMHBI IPETyCMOTPEHO MPOBEACHUE CIEIYIOMNX KOHTPOIbHBIX padoT:

Konrtponsnas padot Nel no pazneny «MexaHuka»

Kontponbnas padot Ne2 no pazneny «MonekynsapHas pu3nka ¥ TEepMOIUHAMHUKAY

KontponsHast padot Ne4 o pazneny «neKTpoJHHAMUKA»

Kontponbras padot Ne3 no pazneny «KonebaHust 1 BOJTHBDY

KontponsHast padot Ne5 o pazneny «Ontukay»

Kontponbras padot Neb mo paszneny «JeMEeHThl KBAHTOBOUM (PH3UKIY

KonTposbHbIe padoTsI
Kountpoannast padora Nel mo pazaeny «MexaHuKay

Bapuanrt 1

Yacrs A |

Al. V3MeHeHHME CKOPOCTH Tejla MAaccoil 2 KI, IBHKYLIErocss Mo ocd AsomuchkiBaeTcss (HOpMyIIoi

Vy = Vox + axlre vo, = 8 M Jefx = —2 M/ C2’ f — Bpemst B ceKyHIax. KakoBa KHHeTHUCCKAs
SHEpTHs Teya yepes 3 ¢ mocie Hadana orcuera BpeMenu? (OTBET maiTe B IHKOYIISIX. )

A2. SIyK TSHYT 10 3eMJIE 3@ BEPEBKY 0 TOPU30HTAILHON OKpyxHocTH muHon [, — 6() ne noctosH-
HO# 1O MOJYJII0 CKOPOCTHIO0. PaGoTa CHIIBI TATH 32 OIMH 060pOT 1o okpyxkHOcTH A = 3 K,Z[)K.‘leMy
PaBeH MOYJb CHJIBI TPEHMUS, IeHCTBYIOIIEH Ha SIIUK CO CTOPOHBI 3eMJIU?

A3. TaHK ABHXKETCS CO CKOPOCThIO V] = 18 KM / 9,a Tpy30BHUK CO CKOPOCTBIO V2 = 72 KM / 9.Mac-
ca tanka 11 — 36000 Kr.OTHOIEHNE BETMUMHBI UMITYJIbCA TAHKA K BEJIMYMHE MMITYJIbCA TPY30BUKA
paBHo 2,25. Uemy paBHa Macca rpy3oBuka? (OTBeT naiite B KUJIorpammax.)

A4. Baron maccoii 30 T, IBHKYIIUICS CO CKOPOCTBIO 2 M/C 110 TOPU30OHTAILHOMY YYacTKy AOPOTH, CTal-
KHBAECTCS C TIOMOIIBIO aBTOCIIENIKHA ¢ HETOIBIKHOM Tutardgopmoit maccoit 20 T. Uemy paBHa CKO-
POCTH COBMECTHOT'O JIBIKCHUS BaroHa M IiaThopmbl?

AS. Ompenenute cuny (B H), mon neiicTBuemM KOTOpol Tepemeniaercs Ipys3, ecil Ha KaXIple 5 M MmyTu
satpaumnaercs 2150 [k sneprun. Crna meifctByeT mox yrioM 60° k HANPABICHHIO ABUKCHNS.

A6. /IBa Tea MaccaMy m; M M, IBUTAJIMCH HABCTPEUY APYT APYTY CO CKOPOCTSIMU COOTBETCTBEHHO 4 M/C
u 20 M/c U B pe3ysbTaTe adCONIOTHO YNPYroro yaapa oOMEHsIIHCh CKOpocTsiMH. KakoBo cooTHOLIEHHE
Macc 3THUX TeJ m;/m.

Yactr B

B 1. YcTaHoBUTE COOTBETCTBHE MEXIY HAa3BAaHMAMH (POPMYJ, OTHOCAIINXCS K 3aKOHAM COXpaHEeHHA, U
camumu popmyamu.

HA3BAHUSA ®OPMY.J OOPMYJIbI
A. 3aKOH COXpaHEHHS UMITYJIbCa | mu*
-2
b. Mexanndeckas pabota 2. F-s-cosa
B. 3akoH coxpaHeHus Y3HEpruu 3. EitEq=EntEn
I'. TorenuuanbHas sHeprus aedop- o2
MHUPOBAaHHOW TPy KHHBI 4. T
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5. MU, +mo, +...=m0/ +mo, +...

A b B I

B2. Teno maccoii | kr, OpoiIeHHOE C BBILIKKA B TOPU30HTAIBHOM HAIPaBICHUH CO CKOpOcThio 20 M/c, de-
pe3 3 ¢ ynano Ha 3emio. Kunetnueckast sHeprus Teia B MOMEHT yZapa o 3eMJII0 paBHa ...J[x.

Yacte C

C1. Ot ynapa xompa maccoit 450 Kr, Majgaroiero ¢ BEICOTHL 5 M, cBasg Maccoit 150 Kr morpyxaetcs B
rpyHT. OmnpenenuTb CKOPOCTh, KOTOPYIO TPUOOpETET cBasi B pe3yibTaTe yaapa, CYUTast ero adCOJIIOTHO
ynpyruM. M3MeHeHreM OTEHITMATLHOM SHEPTUH CBau MpeHeOpeYb.

BapuanT 2

Yacts A

Al. CamocBan Maccod 71 TpH ABWKEHHMM HAa IYTH K Kapbepy HMEET KHHETUYECKYIO DHEPIHUIO

2,5- 107 JI2K.Kakosa ero kusernueckas SHEPTUS TOCIIE 3arpy3KH, €CIIM OH JIBUTAJICS C MPEXHEH CKOpO-
,

CTBIO, a MAcCa €ro yBeJIMYMIIach B 2 pa3za?

A2. Jlebemka paBHOMEPHO MOAHUMAET TPy3 Maccoit 200 kr Ha BeICOTY 3 M 3a 5 ¢. KakoBa MOITHOCTE ABH-

rarens nebenkn? (OTBET B BaTTax.) YCKOpeHHe CBOGOIHOTO MaeHHs IPHHSTH paBHbIM 10 M/c’.

A3. ABTOMOOMIB JBHXKETCS CO CKOPOCTbIO V] = 90 KM/ ‘Ia MOTOLMKI CO CKOpPOCTBIO

v = 180 kM / 9.Macca motorukna 77 = 500 Kr.OTHoIIEHHE UMITYIbCa ABTOMOOHIISA K UMITYJIbCY
MoTonHKIIa paBHo 1,5. Uemy paBHa Macca aBToMoOmIs? (OTBET MPUBEANTE B KUJIOTPaMMaXx. )

Ad4. Baron maccoit 60 T, TBUXKYIIHIACS CO CKOPOCTHIO 4 M/C TTO TOPU3OHTAIBHOMY ITyTH, CTAJIKMBACTCS C
HENOBMKHOH TutaTtdopmoii Mmaccoit 40 1. YeMy paBHa CKOPOCTh COBMECTHOTO JIBUKCHHS BaroHa U ILIatT-
hopmpbI?

AS. Onpegnenurte ko3 umeHT xxectkocTd Npyxunbl (B H/M), ecnu nipu ee cxxatun Ha 24 cM, oHa 00ia-
naet sHeprueit 1,44 JIx.

A6. Teto Maccoii 2 Kr OpOILIEHO 0] YIJIOM K TOPU30HTY ¢ HadajabHOH cKopocThio 20 M/c. MakcuMaiib-
Hasi BBICOTA MojrbeMa Tena 5 M. OnpeeTuTh KHHETHYECKYIO0 SHEPTHIO TeJla B BHICIIEH TOUYKE MOIbEMA.

Yactr B

B1. YcraHoBuTEe COOTBETCTBHE MEXIY Ha3BaHUSAMH (HOPMYI, OTHOCSIIUXCS K 3aKOHaM COXpaHEHHS, U
caMHMH (OpMyJIaMH.

HA3BAHUSA ®OPMYJI OOPMYVYJIbI
A. Mexanmndeckast paboTa mu*
1. 5
b. 3akoH coxpaHeHUs YHEPrUn 2. F-s-cosa
B. 3akoH coxpaHeHuUs: UMITyJIbCa 3. E.tEq=EptEw
I'. IloreHnmansHas >HEPTUsS aehOPMUPO- o2
BaHHOU MPYKUHbI 4. T

5. mO, + mo, +...=mv/ + mo, +...

A b B r

B2. Mexay mapoM mMaccoit 2 Kr, KWHEeTHIecKas Heprus kotoporo 1 JIx, u mapom maccoit 1 kr, HaXo-
JUIIIIAMCS B TIOKOE MTPOU30IILIO a0COIFOTHO HEYNPYTroe MEHTPAbHOE coyaapeHne. MI3MeHeHne UMITyIIbca
MIEPBOTO IIapa B pe3yJbTaTe yapa paBHO KT-M/C.

Yacte C
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C1. Ilyas maccoit 20 T, UMEMOIIAs TOPU3OHTAIBHYIO CKOPOCTh 860 M/C, HomazaeT B ACPEBSHHBIN
Opycok mMaccolt 5 Kr, Jiexaruil Ha 1oy, u mpoOuBaeT ero. OnpeeNuTh CPSIHIOK CUITYy COIMPOTUBICHUS
JIBUKCHHUIO ITYJIA B OpYCKE, €CIIH IyJI BEUISTACT U3 HEro co cKopocThio 510 M/c. Tommuna 6pycka 25 cm.
Tpenuem Opycka o 1ot mpeHeopeyb.

KonTposnHas padota Ne 2 o pazgeny «MosaekyasspHas GU3NKa 1 TEPMOAUHAMHKA)
KonTtponbsHas pabota

Bapwuanr 1
1. MOXHO 71 B UUHKOBOM COCYJI€ PacIUIaBUTh amfoMuHui? OTBEeT 000CHYHTE.
2. Kakoe KOnMM4ecTBO TEIIOTHl BBIACIHUTCS MPH KOHACHCAIMH BOJASHOIO CTOTPAAyCHOTO IMapa Maccou 5
Kr?
3. Kakoe KoiM4YecTBO TEIUIOTHI BRIACTUTCS TP KPUCTAIUTH3AIMH U OXJIAXKICHUU 1,5 KT 9yTryHa 10 TEM-
nepatyps 20°C?
4. Kakoe KOJHYEeCTBO TEIIOTH HEOOXOIUMO ISl HAarpEBaHUS aTIOMUHACBON JI0OXKKH Maccoit S50 T Ha
50°C?
5. B xene3nslif kotén maccoit 10 kr HanuTa Boja maccoit 20 kr. Kakoe KonM4yecTBO TEMIOTHI HYKHO Te-
penaTh KOT/Ty ¢ BOZOMH [T H3MEHeHHst nX Temmeparypst ot 10 1o 100°C?
6. CKOJBKO KepOCHHA HAI0 CKEUh, UTOOBI HarpeTh 3 KT BoAbl Ha 46 °C? CuuTaTh, 4TO BCSI SHEPTHSI, BBI-
JICJICHHAS TIPY CTOPaHUU KEPOCHHA, UIET Ha HArPEBaHUE BOJIBI.
7. Kakxoe KoIH4YecTBO TEIUIOTHI TOTPEOYETCs, YTOOBI B METANTMYECKOM YaiiHuKe Maccoi 700 T BCKUIIs-
TUTH 2 KT BojbI? [lepBoHAYaIbHO YalfHHUK ¢ BOO# mMenu Temmeparypy 20°C. Y nenbHas TEII0eMKOCTb
meTaia 51,52 KI[)K/KF-OC
8. Boxy npu temmepatype 25°C cMemanu ¢ Bozoit ¢ Bojoii mpu temneparype 90°C. Onpeenute 0THO-
IIIEHHE MACCHI XOJOHOM BOIBI K MACCE TOpsiueil BOJBI, €CIIH YCTAHOBUBIIAsCS TeMeparypa pasHa 40°C.
Bapwuanr 2
1. MoxHO 1 B OyMa)KHOM COCY/i€ BCKUIIATUTH Boay? OTBeT 00OCHYHTE.
2. Kakoe KoIu4ecTBO TEIIOTH HEOOXOIUMO IS UCTIAPEHUS BOIBI MAaCCON SKT Tpu t=100°C?
3. Kaxoe Konn4ecTBO TETJIOTH BELACTUTCS MPH KPUCTAIUTH3AINY U OXJIAXKICHUH 3 KT IWHKA 0 TeMIIe-
patypsr 20°C?
4. Kakoe KOTUYECTBO TCIUIOTHI BBIACISICTCS NPU OXJIaXKICHUU Jbaa maccoi 200 r ot 0°C o -10°C?
V enbHas TeroeMKocTh 1baa = 2100 Jhx/(xr-"C).
5. Kakoe KOJIMYeCTBO TEIIOTE HE0OXO0AMMO [Tl HArPeBaHHs BObI, Macca Kotopoii 5 kr ot 20°C 1o
100°C B amoMuHEEBOIT KacTprone Maccoit 800 T2
6. CxonpKko poB Haao cxkeub B redke ¢ KIIJ{ 40%, utoOsr momyauts u3 200 KT cHEra, B3sITOTO TIPH TEM-
neparype -10°C, Boxy mpu 20°C?
7. Kakoe KOJIM4ecTBO TEIUIOTHI MOTpeOyeTcsl, YTOORI B MeTAITMYECKOM YaiiHuke Maccoi 500 T BCKuUTIsI-
TuTh 1, 2 XT BoAbI? IlepBoHauanbHO YallHUK ¢ BoJgol umenu temneparypy 20°C. YV nenpHas Terioem-
KocTh MeTaiuta 336 k/lx/kr-"C
8. Boxy mpu temmepatype 12°C cMemanu ¢ Bozoit ¢ Bojoii mpu temneparype 100°C. Onpenenure ot-
HOLICHUE MAacChl XOJIOAHOM BOJIBI K Macce Topsiueid BObI, €CJIM YCTAHOBHBIIAsICS TEMIIEpaTypa paBHa
50°C.
Bapwuanr 3
1. MOXHO 71 Ha TOJICTOCTEHHOH MEHOIM CKOBOPOZE MPY KOMHATHOW TeMIIepaType IpEeBPaTUTD B JIeH
100 r Bozs! mpu Temmeparype 0°C 3a 10mumyT. OTBET 060CHYIITE.
2. Kaxoe Konn4ecTBO TETJIOTH BELACTUTCS P KOHACHCAITUH ITapOB CITUPTa Maccoi Skr?
3. Kakoe KoM4YecTBO TEIUIOTHI BRIACTUTCS MPY KPUCTAIUTH3AIMH U OXJIXKICHUAHU 2 KT 0JI0Ba JIO TeMIIepa-
TypsI 20°C?
4. Kakoe KOJIMYECTBO TEILIOTH BBIAESETCS NPH OXJIaKICHHH BOIbl Maccoit 100 T ot 90 mo 20°C?
V ebHast TeroeMKocTs Bojbl = 4200 Jix/(kr-°C).
5. Kakoe xonm4ecTBo TeIIoThl He00X0AuMO, yTo0bI HarpeTh 1 11 Boasl oT 20°C mo 100°C? Bojna narpe-
BaeTCs B AIFOMUHKMEBOM KacTprosie Maccor 200 1. TermIoBeIMU TOTEPSIMH TTPEHEOPEUb.
6. CKOJBKO CIIMpPTA HAJO0 CXKEYbh, YTOOBI HATPETh BOy Maccor 2 KT Ha 29°C? CunraTh, 9TO BCS DHEPTHS,
BHI JICJICHHAS TIPY CTOPaHUM CIIUPTA, UAET HA HATPEBAHUE BOJIBI.

29



7. Kakoe KoIm4ecTBO TeIUIOTHI MOTpeOyeTcsl, 9TOOBI B METAJTMIECKOM daitHuke Maccoit 600 T BCKHIISI-

Tk 1,5 KT Bobl? IlepBoHaUanpHO YaitHUK ¢ Bogoi umenn temrepatypy 20°C. Y aenpHas TETIOEMKOCTh

Metamia 656 kJx/kr-"C

8. Boxy npu temmepatype 18°C cMemanu ¢ Bozoit ¢ Bogoii mpu Temneparype 95°C. Onpeenure 0THO-

IIIEHHE MACCHI XOJIOHOM BOIBI K MACCe Topsiueil BOJBI, €CIH YCTAHOBUBIIAsACS TeMeparypa pasHa 60°C.
Bapwuanr 4

1. MosKHO I HCIAPHTH KUIIATOK IPH TEMIIEpaType OKpykaromero Bosayxa -50°C? Otser oGocHyiiTe.

2. Kakoe KoamdecTBO TEIUIOTH HEOOXOAMMO TSl HCTIAPEHUS CIIUPTa Maccoit 2,5 Kr?

3. Kaxoe Konn4yecTBO TEIIOTHI BEIACTUTCS TP KPUCTAIUIM3AINH U OXJIaXACHUN 1,2 KT )KeJe3a 10 TeM-

neparypsi 20°C?

4. Kakoe KOIMYeCTBO TEIJIOTHI BBIACIUTCS IPH KOHAEHCALMH 2 KT TIapa, B3ATOr0 PH TeMIepaType Ku-

MICHUS, U TIOCJICIYIOIIEro OXJIaKaeHHs BobI 10 40 °C npu HOpMaabHOM aTMOC(HEPHOM JaBACHUN?

5. Kakoe xom4ecTBO TeIIoThl HE0OXOAMMO JIJIsl HATPEBAHUS CTAILHOM feTanu maccoit 500 r Ha 20°C?

6. Kakoe konmuecTBo OeH3MHA TOTpeOyeTCs, YTOOBI B METAJUINYECKOM YaiiHuKe Maccoi 700 r BCKHIIs-

TUTB 2 KT BOIBI?

7. Kakoe KoImdecTBO TeTUIOTHI MOTpeOyeTcsl, 9TOOBI B METAJTMYIECKOM daitHuke Maccoit 800 T BCKHIIsI-

TUTh 1,4 Kr Boabl? IlepBoHavanbHO YaliHUK ¢ BoJoW uMenu temnepatypy 20°C. YV nenpHas TEII0EMKOCTb

merata 726 kJlx/kr-'C

8. Bomy mpu Temmepatype 22°C cMmemanu ¢ Boxoii ¢ Bozoii mpu Temmeparype 98°C. Ompexnenure 0THO-

IIEHHE MAacChl XONOHO BOIbI K MAcce ropsideil BOJIbI, €CIIM YCTAHOBHBIIAACS TeMIepaTypa pasHa 55°C.

Bbaer 3a otBetsl: 1 Bompoc 1 6amr, 2-8 3agaum — 2 O6aia 3a mpaBwiIbHOE pemenue; (-1 6amn) — cauma-
€TCs 3a OIMIMOKY B PACYCTHOM YaCTH

11-15 GamtoB — OTIMYHO

7-10 6amI0B — XOPOIIIO

4-6 6aJIIOB — YIOBJIETBOPUTEIHLHO

3 Oayuta ¥ MEHee - HeYIOBICTBOPUTEIHLHO

HpaBI/IJ'IBHBIC OTBCTHI

1 BapuaHt 2 BapuaHT
1. Her, T.K. t,; IMHKA MEHBIIE t,, AMIOMHUHUA, T.6. 1. MOXKHO, m.K. Meni0emMKocms 00bl vliie
[IUHKOBBINA COCY/I PACIIJIAaBUTCA PAHbIIE menioemKocmu oymazu, oOymaza He CMO*CEm
Hazpemuvcsi 00 MeMNepamypuvl 60320PaAHUSL
2. 11,5 MIx 2. 11,28 MJIx
3. 1,1658 MIx 3. 490,37 MIx
4. 797,4 MJIx 4. 4200 Hx
5. 797,4 MJIx 5. 1,74 M]Tx
6. 0,0135 kr 6. 22,09 kr
7. 3,557 xIx 7. 13,84 M]JIx
8. 0,77 8. 0,56
3 BapuaHT 4 BapwaHT
1. Her, T.x. y Meau OonbImii KO3 PUIHESHT 1. Ecnu pe3ko yBeNIUYUTh IIIOMIAAb UCTIAPEHUS,
YAETHHON TETNTIOEMKOCTH, YeM Y BOJBI BBITJIECHYB BOJIY C OOJIBIIIOI CKOPOCTHIO
2. 5500 xJIx 2. 2,75 10° JIx
3. Qo=96,672 M]JIx 3. 824,51 MIx
4. 29,4 xJIx 4. 5,02 MIx
5. 350,35 xJIx 5. 5000 xIx
6. 0,00696 xr 6. 0,652 xr
7. 547,06 xJIx 7. 46,934 Mx

KonTpouabsnas padora Ne3 no pasgeny «JIeKTpOMarHeTH3M»

I Bapuant
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VYyacTok nmpoBojHUKa ATUHOM 10 cM HAXOIUTCSA B MArHUTHOM Tosie uHaykuuen 50 mTi.
Cwita IeKTPUIECKOTO TOKA, MPOTEKAIOIIEro o mpoBoaHuKy, 10 A. Kakyro paboty co-
BEpIIaeT cujia AMIiepa pu NepeMelieHr MPOBOAHUKA HAa § CM B HAIIPABJICHUU CBOETO
nerctBud? [IpoBOAHUK pacnoiokeH NEePIeHANKYISPHO JIMHUAM MarHUTHON MHITYKIIUH.
DIIEKTPOH ABUKETCS MO OKPYKHOCTH PaguycoM 4 MM NEPHEHAUKYIISPHO K JTUHUSM UH-
JYKIIMU OJHOPOJHOTO MAarHUTHOTO 1oJisi. CKOPOCTh AJIEKTpOHA paBHa 3,5° 10° m/c. Pac-
CUMTANTE UHAYKIIMIO MAarHUTHOTO TIOJISL.

OIpeeNnTh CHITY TOKa, MPOTEKAIOIIETr0 O MIOCKOMY KOHTYPY ILTOMAIbI0 5 CM°, HaX0-
JIAIIEMYCSl B OJHOPOJTHOM MarHUTHOM Tojie ¢ uHaykuuei 0,5 Ti, ecimum MaKCUuMalTbHBIN
MEXaHUYECKHII MOMEHT, JEUCTBYIOIIUNA CO CTOPOHBI 1moJid, paBeH 0,25 MH M.

DJIEKTPOH U MPOTOH, JIBUTasACh C CKOPOCTHIO 4 10° m/c, BreTaroT B OJHOPOJHOE MArHUT-
HOE 1nosie nHAyKuuen 75 MTi nepneHaAnKyIsIpHO JIUHUAM UHIYKIHU. BO CKOJIBKO pa3
OTJIMYAIOTCS PAINYChl KPUBU3HBI UX TPAEKTOPUI?

[Tonmxaromuii Tpanchopmarop ¢ koddgdunrenToM Tpanchopmanuu 10 BKIIOYEH B CETh
c HaripspkenneM 127 B. ConpotuBienue BTopuyHOi 00MoTKH 2 OMm, cuita Toka 3 A. On-
peAenuTh HalpsHKEeHNE Ha KlieMMaxX BTOpUYHOM 00MOTKuU. [loTepsimu sHepruu B nepBuy-
HOU 00MOTKe npeHeOpeyb

Ha nmnanere X mastauk nmuHoit 1400 MM coBepiaet kosebanus ¢ yacroroi 31 . Kako-
BO YCKOpEHHE CBOOOIHOIO MaJCHMsI Ha TIaHeTe?

II BapuanT
B BepTuKanbHOM OAHOPOJHOM MarHMTHOM IOJI€ HA IBYX TOHKUX HUTSX IOJIBE-
IIEH TOPU30HTAJIBHO MPOBOAHUK AjuHOM 20 cM u maccou 20,4 r. Uuaykuus mar-
HuTHOrO nosist pasHa 0,5 Ti. Ha kakoii yron oT BEpTHKaIM OTKIOHSTCS HUTH, €C-
JIM CUJIa TOKa B MPOBOJIHUKE paBHa 2 A?
[IpoTOH ABUXKETCS O OKPYKHOCTH pagnycoM 14 MM NMEepreHIUKYJIAPHO K JTUHUAM
UHIYKIAA OJHOPOIHOTO MAarHUTHOTO 1oJisi. CKOPOCTh 3JIEKTPOHA paBHA
3,5 10° m/c. Paccuuraiite WHIYKITUIO MAarHUTHOTO TIOJIS.
N3 mpoBosioku aiuHoM 20 ¢M cliesiaiid KBaApaTHbIN KOHTYpP. BbelunucinTe Makcu-
MaJIbHBIW BPAILAIOIINNA MOMEHT CHUJI, JEUCTBYIOLINN HA KOHTYP, IOMEIICHHBIN B
MarHuTHoe noJie ¢ uaaykuueit 0,1 Ti. [1o koHTypy TeueT Tok 2 A.
Hanpspkenue B nepBuyHO o6MoTKe TpaHcpopmaTopa 120 B. Kakoe HanpsikeHue
BO BTOPHUYHOM LIETIH, €CIIM NIEpBUYHAs Kartymka coaepkut 100 BUTKOB, a BTOpUY-
Has 1000? IToTepsimu 3HEpruu peHeOpeUb.
JIBa npoToHa, ABUTAsICh C CKOPOCThIO 4 10° M/c u 5 10° M/C, BIETAIOT B OJHOPO/I-
HOE€ MarHUTHOE 10JIe UHAYKIUEN 75 M T NepIeHAUKYIAPHO JIUHUASIM UHIYKIUH.
Paccunraiite paguycsl KpUBU3HBI UX TPACKTOPHIL?
Ha nanere masTHHK coBepiaet kosiebanus ¢ nepuoaom 1,25 c. Kakoso
YCKOpEeHHe CBOOOHOTO MMaIeHUs Ha TJIaHEeTe, €CIU JUTMHA MasiTHUKA 1,25 m?

KounTposabnasi pa6ora Ne4 nmo pasneny «KoJsiebanust 1 BOJHbD)

BapwuanT 1
Yacts A

Buvibepume ooun eeprwiii omeem.

1. Yro siBNsIETCS OCHOBHBIM MPU3HAKOM KOJ€0aTEIBHOTO ABMKCHUS?

1) u3MEeHEeHHe CKOPOCTHU Tejla ¢ TeUeHUEM BPEMEHHU 2) U3MEHEHHUE YCKOpPEHUs Tella C Teue-
HUEM BPEMEHU

3) moBTOpeHHE JBUKEHHS Tejla Yepe3 OJJUHAKOBBIE TPOMEKYTKH BPEMEHU

4) nepuoANYECKUE U3MEHEHHS CKOPOCTU U YCKOPEHHUS Tella
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2. B kakux u3 NpeACTaBICHHBIX HA PUCYHKE CIIy4aeB aMIUIUTYIbI KOJIeOaHU OMHAKOBBI?

1) AI/IB x, X oM B
2) BuA :
3) buB o

o =1
4) aMIIUTyIbI BCeX KOJeOaHUN OJMHAKOBBI -

M

-, r

o~

- A
%7 % ] re ]
(S B x
L
4 /
1 - 1]
& 9 5c 3
—4
1

3. Omnpexaenure nepuoa KojaedaTeIbHOTO IBYKCHHUS, H30- .
YKEHHOT'O Ha PUCYHKE.

ll\czf e
8
1) 2c 4 /
6 e

Opa-

2) 4c¢ b

» Ed\f
3) 6¢ S

4) 8c

4. Ha pucyHke m306paskeH MaTeMaTHYeCKUil MasTHHUK. B kakoi Touke Ku-
FAR HeTHYecKas SHeprusi MasgTHHUKA MaKCHMaJIbHa?

P Y
A \\\ 1)A 2)b 3)B 4)Bo Bcex TouKax OJMHAKOBA

5. HeoOXoauMo SKCHEpUMEHTAIbHO YCTAaHOBUThH 3aBUCH-
MOCTh Tepuojia KojeOaHui MPY>KUHHOTO MasiTHUKAa OT Macchl
rpy3a. Kakue u3 mpeio)keHHBIX Ha PUCYHKE MasSTHUKOB TO[-
XOIAT Juist 3Toro onbita? (Bce mpyXuHBI U300pa’keHbl B Heze-
(bopMHpPYyEMOM COCTOSIHUN).

1) Aub

2) buB

3) Bull

4) AuB

6. B Bo3myxe pacnpocTpanseTcs 3ByKoBasi BoJiHa. PaccTosiHre OT 0071aCTH TTOBBIIIEHHOTO
JABJICHUS IO OJFKaiIeil 06JacTi MOHMKEHHOTO naBieHus 10 cM, paccTosHUE MKy OJn-
YKaHIITUMHU 00JIaCTSMH TTOBBITIICHHOTO JaByieHus 20 cM, MEX Iy OJIMKaWIIuMU 00JIaCTSIMH TIOHH-
xeHHoro nasineHus 20 cM. KakoBa aimHa 3ByKOBOM BOJTHBI?

1) 60cm 2)40cm 3)20cm 4) 10cm
7. OOs3aTeNbHBIME YCIOBUSMU BO30YKICHHS 3BYKOBOM BOJTHBI SIBJISFOTCS:
A - HanmuuuMe MCTOYHWKA KojebaHui, b - Hammume ymnpyroi cpensl, B - Hanmmume mpubopa s
peructpanuu 3Byka. [IpaBUILHBIM SBISETCS BBIOOP YCIOBHIA
1) Aub 2)buB 3)AuB 4)A,buB
Yacrs B.

8. Tpu ucTOYHUKA U3AIOT 3BYKHU C Pa3IMYHBIMU XapaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-

CTBUS YTBEPKJICHUN U3 JIEBOTO CTOJOIA TAOIUIIBI ¢ UX TpaduKaMu B TIPAaBOM CTOJIOIIE.
YTBEPXJIEHUA I'PAOUKU
3ByK HauOOJIBIIEH TPOMKOCTH




b. 3Byk HaubonbIIeil BBICOTH TOHA

Pewume 3a0auu.

9. MarepuanbHas Touka 3a 1 muH coBepurmia 300 koneGanuii. OnpenenuTs Nepuoa 1 yac-
TOTY KOJICOaAHUH.

10. 3Byk B Bojie pactpocTpansiercs co ckopocteio 1400 m/c. UeMy paBHA JJIMHA BOJHBI 3BY-
Ka, BBI3EIBAEMOI0 HCTOYHHKOM KoJjieObanui ¢ yactoron 200 I'ir?

YACTB C.

Pewume 3aoauy.

11. I'py3 moaBenieH Ha HUTH U OTKJIOHEH OT TIOJIOKEHUSI PABHOBECHS TaK, YTO €T0 BHICOTA
Haj 3emyielt yBenmuniack Ha 20 cM. C Kakoi CKOPOCTBIO TEJIO OYJET MPOXOIUTh IMOJI0KEHHE
paBHOBECHS PU CBOOOIHBIX KOJIeOaHUIX?

Bapuanr 2
Yacrs 1.
Buvibepume ooun eeprwiti omeem.
1. Kakue u3 nepedricieHHBIX HIDKE SBICHUH SIBISIOTCS MEXaHUYECKUMHU KOJieOaHUsIMU ?
1) najieHre s10710Ka C BETKH Ha 3eMiii0  2) nBrkeHue JIyHbl BOKpyT 3eMiIn

3) ABMKEHUE UTIIBI IIBEHHOM MalTMHBI HO BpeMsi pabOThI
4) mpoaoKeHUE ABUKEHUS aBTOMOOMIIS TTOCIIE HAKATHUSI HA TOPMO3
2. Onpenenute aMIUITUTYAY KOJIeOATEILHOTO ABIKEHUS, U300pa- .. o

JKEHHOI'O Ha PHUCYHKE. 57
)2 cm ﬂ-/\ /
2) 4 cm T 1 N ¢ S e
3)6cm s

4) 8 cm
A X, i B
3. B xakux u3 MPEICTABICHHBIX HA i ‘“‘2 i 2
I
PHCYHKE CTydaeB IMepruobl Kojieha- 1 \ / I
HUI1 OIMHAKOBBI? L I » 8 Bre
—14 1
1) Aub N _3
2) buB
3) BuA x. oM B x, M r
o 5 4
4) nepuoAbpl  BCeX  KoieOaHui . /\ M
OJIMHAKOBEI il ' . - o
—5 4

4. I'py3, IpUKpEIUICHHBI K MPYKUHE, COBEpIIaeT Koiebanuss Mexay Toukamu 1 u 3. B xakom
HOJIOKEHUN NOTEHIIMAIbHAs YHEPT U MasITHUKA UMEET HaUMEHbIllee 3HaueHue?

;“i‘iiiiii@' 1)B mepBOM

— 2) BO BTODOM

m 2 3) B TpeTheM
\‘MW"Q 3
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4) BO BCEX ITIOJIOKEHUAX ITOTEHIIVAJIbHAA SQHEPTUA O HAKOBA

5. B 9KCIIepHMEHTAIBLHOM MCCIEA0BAHUI YCTAHOBIEHO, YTO IIPH HEM3MEHHOM aMILIUTY/IE KOJIe-
OaHMIT MaTeMaTHYEeCKOTO MasiTHUKA yBEJIMYCHHE B 4 pasza JUIMHBI HUTH MIPUBOIUT K YBETUYCHUIO
nepuoia Kojaebanuii MasiTHUKA B 2 pa3a. Kakas 3aBUCHMOCTh MEXIy MEPHUOIOM U JUTMHOW HUTH
HaOmroaetcst B 3ToM onbite? ( k — mocTosHHbIN K03 HUIIUEHT, A - aMIITUTYAa KOJIeOaHu).

DT=HH 2)T=kAl 3)T=k’ 4HT=k/l

6. Ha pucynke npescrasieH rpaguk 3aBUCHMOCTH CMEIIEHHUS YaCTHIT

B BOJIHE OT PACCTOSHMS, IPOXOAUMOro BOJHOM. Kakoii crpenkoii Ha

ik

rpaduke MpaBUIbHO 0003HAYEHA JUTMHA BOJIHBI? . % b
DA 2)b 3)B 4T PR S

7. B HamnpapieHUH PAcIpPOCTPAaHEHHs BOJIHBI B CPEJE MPOMCXOAUT MEPEHOC Ha 3HAYUTEIbHBIE
paccTosiHUs
1) ’HEpruu 6e3 mepeHoca BelecTBa Cpeapl  2) BEIIeCTBa cpeibl 0e3 mepeHoca SHEPTHH

3) u BemecTBa Cpeipl, M SHEPrun  4) UCTOYHUKA BOJIUA

Yacts B.
8. Tpu HCTOYHUKA U3JAIOT 3BYKH C PA3IMYHBIMU XapaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-
CTBUSI YTBEPKJICHUH U3 JICBOTO CTOJIOIA TAOJUIIBI C MX rpaduKaMH B TIPABOM CTOJIOIIE.
YTBEPXJIEHUA I'PAOUKU
3BYK MUHUMAaJIbHON TPOMKOCTH

b. 3Byk camoro HU3KOro ToHa

Pewume 3a0auu.
9. 3a MuHYTY TeNo coBepmmiio 12 konedbanuii. OnpenenuTs NEPUOJ] U 4YacTOTy KoJIeOaHUH.
10. BonHa pacnipocTpaHsieTcst CO CKOPOCTbIO 6 M/c mpH yacTore Konebanuit 5 ['n. Yemy pas-
Ha JJIMHA BOJIHEI?
YACTD C.
Pewume 3a0auy.
11. I'py3 maccoii 2 Kr, 3aKperyIeHHbIH Ha npyxuHe sxecTkocThio 200 H/M, coBeprraer rapmo-
HUYeCKHe KoJiebanuu ¢ amruinTynoi 10 cm. KakoBa MakcuManbHasi CKOpOCTh Tpy3a’?

OTBeThI.
Nel Ne2 Ne3 Ned4 NeS5 Ne6 Ne7 Ne8 Ne 9 Ne Ne
10 11
Bapuanr 1 3 1 4 3 4 3 1 31 02c;5Tm  7m  2wMm/c
Bapuanr 2 3 4 3 2 4 4 1 13 5¢;02TI11 1,2 1wm/c



KountpoabHasi padota NeS o pazgenay «OnrTuka
Bapuanrt 1
Yacts A
Br10epuTe U3 npeyIoxKEHHBIX OTBETOB OJTUH MPABHIIEHBIHA,

Texcm 3a0anus Omeem

Jlyun, mapasienbHble TJIaBHOM ONTHYECKOM OCH A. PacceunBatorcst IMH30# Tak, 4TO UX
TJIOCKO-BBIMYKJION JTUH3BI, TOCJIE JTUH3HL. . . MPOJIOJDKEHUST TIEPECEKAIOTCI B MHHUMOM
thoxyce.

b. nepecekaroTcsi B TOYKE, HAXO.s-
mieiics Ha JBOWHOM (DOKYCHOM paccTos-
HUU OT JTUH3HIL.

B. Wnyr, He u3MeHsisi CBOEro Ha-
MIpaBIICHUS.

I'. Ilepecekarorcst B POKyCe JTUH3BL.

OnTHueckas cuiia U3MepSeTcs ... A. B MeTpax.

b. B HproToHaxX.

B. B quonTpusix.

I'. Onruueckas cuna Oe3zpa3mepHast
BEJIMYMHA.

Ha pucyHnke mnpencraBieHbl CEUYECHHS TPEX CTEK- A. Tombko1
NaHHBIX JUH3. Kakue u3 Hux SIB- B. Tonbko 2
JISIOTCS pacCEeUBAIOIIUMU ? 2___ 3 B. Toneko 3.

L r. lu2.
Jd. 1u 3.
E. 2u3.
XK. 1,2u3.

A.OS.
B.OS..
B.OK.
I.OM.
JI. ON.
E. SS.
K. KM.

Ha pucynke nokaszanbl quH3a L, HICTOUHMK CBeTa
S u ero mzobpaxenue S'. Kakoil oTpe3ok sBusercs
[JIaBHBIM (DOKYCHBIM PAaCCTOSHUEM JTUH3BI?

Orubanvie BOJHON MajbIX MPEHSATCTBUN Ha3bIBa- A. mudpakiyei,
ercs b. unrepdepennuet,

B. TMCKPETHOCTHIO,
I'. KOTepeHTHOCTHIO,

. monsipuzanuei,

E. nucniepcueii.

Yacmo B.
Pemnte npeioskeHHbIE 3a1a4K
PaccunraiiTe 4acTOTy, COOTBETCTBYIOIIYIO KpailHEMY KPacHOMY JIydy ¢ JUIMHOW BOJIHEI 0,76 MKM
7. Ynuuaasld GoHAph BUCUT HA BhICOTE 3M. [lanka mmuHOo# 1,2 M, yCcTaHOBIIEHHAS BEPTHUKAILHO B
HEKOTOPOM MecTe, 0TOpachIBaeT TeHb, JUIMHA KOTOPOH paBHa AnuHE najiku. Ha kakom paccros-
HHUH OT OCHOBaHUs cT0J0a pacmoioxeHa naika?
8. TlpeameT HaXOAMTCS HA PACCTOSHUH 2 M OT COOMparoIeil JIMH3bI ¢ POKYCHBIM PacCTOSHHUEM 1 M.
Ha xakoM paccTosHUUM OT JIMH3BI HAXOUTCS U300pakeHne npeamera’?

o
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9. CkopocTh pacipocTpaHeHus cBeTa B mepBoii cpene 225000 km/c, a Bo BTopoii-200000 km/c. Jlyu
CBETa MajaeT Ha MOBEPXHOCTh Pa3/e/a THX cpef mox yriaom 30° i mepexoauT Bo BTOPYIO cpesy.

OnpeﬂeJmTe YTOJI MPCIIOMIICHUS JIy4da.

10. IlocTpotiTe n3oOpaxkeHre NTaHHOTO MpeaMeTa B JuH3e. Kakoe 310

n3o0paxkeHue?

BapuanT 2
Yactb A.
Bri6epute u3 npemioxKEeHHBIX OTBETOB OAMH IMPABUITBLHBIMH.

Ne Texcm 3a0anus Omeem
1. Jlyun, napasuiesnbHble TJIABHON ONTHYECKON OCH, ILIIOC- A. PacceuBaroTcs IHH30HM Tak,
KO-BOTHYTOW JIH3BI, TIOCJIE JIHH3HL. . . YTO UX MPOJOJDKEHUS TEPECEKAOTCs
B MHUMOM (hOKycCe.
Bb. nepecekaroTcs B TOYKE, Ha-
XOJAIICHCS HAa JBOMHOM (hOKYCHOM
PACCTOSIHUU OT JINH3BI.
B. Unyr, He u3MeHAA CBOETO
HaTpaBICHHUS.
I'. Ilepecekatorcst B ¢okyce
JIUH3BI.
2. Yrom mameHwWsl Jdyda CBeTa Ha 3€pPKaJbHYIO ITOBEPX- A.20°
HocTh paser 20°. KakoB yros MekIy OTpakeHHBIM TydOM 1 B. 40°
3epKaJIbHON TOBEPXHOCTHIO? B.70°
r. 80°
1. 90°
3. Ha crexnsnHyro mnpusMmy B 2 A. 2.
BO3/yX€ MaJaeT CBETOBOM myu 1. 1 / b. 3.
I[Io kakoMy HampaBJIEHHIO JIyd < B. 4.
CBETa BBIXOIUT U3 IPU3MBbI? 4 I'' CBer He MOXET BOWTH B
MpuU3My.
JI. CBeT He MOXET BBIUTH W3
MIPU3MBL.
4, Ha pucyHke mokazansl quH3a L, NCTOYHHUK CcBeTa S U A. SS'
ero m3obpakenune S'. Kakoil oTpe3ok sBiseTCS TIaBHBIM B. OS'
(hokycHBIM paccTosTHUEM JIUH3EI? B. OK
S AL };[ 811\\1/[
; ~ E— .- E. MK
! K. OS
v |
i
i
s
5. MakcumMyMmbl TIpH UHTEPHEPESHIIMH OT JBYX HCTOYHH- A. A=mjh
KOB BO3HUKAIOT IIPH YCIOBUH b. A=C2m+1)A /2
B. d sino=mA
I'. 2d=A2n

Yacmv B
Pemnte npenioxxeHHble 3a1a4u

6. PaccuuTaiiTe 4acTOTy, COOTBETCTBYIOLIYIO KpaiHEMY (HOJIETOBOMY Jydy C JuHOW BodHBI 0,4

MKM.
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7. YenoBek pocTOM 2M CTOUT OKOJIO CTOJI0a ¢ (hoHapeM, BHUCAIIETO Ha BbicoTe SM. Ilpu aTOoM oH
oTOpaceiBaeT TeHb AnmuHOM 1,2 M. Ha kakoe paccTosiHue yIaauTcst 9YeJIOBEK OT CTOI0a, eCiu JITH-
Ha €ro TEHU cTaja 2M

8. T'maBHOe (OKYCHOE pacCTOSHUE pacceHmBaroled JTUH3BI paBHO 12 cMm. M300pakeHue mpenMera
HAXOJIUTCS HAa PACCTOSHUH 9 CM OT JMH3BI. YeMy paBHO pacCTOSHHE OT MPEIMETa JI0 JTHH3bI?

9. CkopocTh pacmpocTpaHeHus cBeta B mepeoit cpeae 250000 km/c, a Bo BTopoi-200000 km/c. JIyu
CBeTa ITaJaeT Ha MOBEPXHOCTh Pa3ena STUX cpej o yrioM 60° 1 MepexoauT BO BTOPYIO CPEy.
Omnpeennre yro NpeIoMICHUS JTyva.

10. INocroiiTe n300pakeHWE JAHHOTO MpeaMeTa B nH3e. Kakoe 1o u3o- 2 8 ™
Opaxenue? D
1 4
' ' '
¥ F ]
Bapuanr 3 N
YacTs A.
Bri6epute U3 npenioxKeHHBIX OTBETOB OJJUH MPABIIIbHBIN.
Ne Texcm 3a0anus Omeem
n/n
1. OnTrueckas cuna- A. BeIM4HHA, paBHAS TOJIIWHE JTNH3BI.
B. BenmnuuHa, paBHasi TUaMETPy JIMH3HIL.
B. BennunHa, paBHas POKYCHOMY paccTosi-
HUIO JINH3HI.
I'. Benmnuuna, oOpatHast (QOKyCHOMY pac-
CTOSIHUIO JIMH3BIL.
2. Yron mazeHus Jiyda CBeTa Ha 3epKAIBHYIO A. 70"
noBepxHocTs paen 70°. KakoB yrom Mexmy B. 80°.
OTPa)KEHHBIM JIYYOM U 3€pKAJIbHOW MOBEPXHO- B. 40°.
cTBIO? r.20°
. 90°.
3. B kaxoii Touke Al
HaXOIUTCSA n3zo- L B /,' 3 B.2
OpaXkeHHe HCTOY- \\\ /// B.3
HuKka cBera L B W e i I1,2u3
IUIOCKOM  3epKajie P S J. Tlpu TakoM IMOJIO)KEHUU UCTOYHHKA CBE-
MN. P ™ ta L ero nzobpaxenus B 3epkaie MN Her.
1e Ne2
4, Ha crexmsaaayto A2
MIPU3MY B BO3IyXE TIa- B.3
JaeT cBeToBOM Jyu 1. B.4
[lo xakomy Hampasie- 2 I'. Ceer HE MOXKET BOWTH B IPU3MY.
HHIO JIyd CBETa BBIXO- J. CBeT He MOXKET BBIUTH U3 PU3MBL.
TTAT U3 TIPU3MBI? ! 3
\ ;
5. 3aBUCHMOCTh TIOKa3aTeis TPEIOMIICHUS A. nudpaknued,
BEIIECTBA OT YaCTOTHI (AJMHBI) BOJHBI Ha3bIBa- b. nucniepcueii,
erca B. nonsipuszanuei,

I'. uarepdepenueii,
. KOrepeHTHOCThIO,
E. n1uckpeTHOCThIO.

Yacmos B.
Pemnte npeioskeHHbIe 331241
6. PaccunTaiiTe 4acTOTY, COOTBETCTBYIOLIYIO FOJIyOOMY JIydy C JuHON BOJHBI 500 HM.
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7. YnuunHbelii GoHaph BUCUT Ha BeicoTe 4 M. [lajka AuHOM 2 M, yCTaHOBJICHHAS BEPTUKAILHO B HE-
KOTOPOM MecTe, OTOpachIBaeT TE€Hb, AJIMHA KOTOPOW paBHAa IIOJIOBHHE JUIHHE Manku. Ha kakom
PAacCTOSIHUU OT OCHOBAHHUS CTOJI0a PacIoioKeHa majnKa?

8. Omnpenenure moka3aTelb MPEIOMIICHHS CKUIHAAapa U CKOPOCTh PacHpOCTPAaHCHUS CBETAa B CKH-
THAape, eCili U3BECTHO, UTO TpH yrie nagenns 45° yrox npenomnenus pasen 30°.

9. Omruueckas cuia auH3EI 12 nnTp. M300pakeHne mpeaMeTa HaXoauTesl Ha paccTossHuu 10 cM oT
TUH3BL. YeMy paBHO PacCTOSIHUE OT PEMETA J0 JIMH3bI?

10.
opaxenue?

Bapuant 4
Yacts A.

ITocTpotiTe m300pakeHNe AaHHOTO IpenMeTa B JuH3e. Kakoe 310 mM30-

2 Y

Bri6epuTe U3 npenioKeHHBIX OTBETOB OJJUH NMPABIIIBHBIN.

Noe Texcm 3a0anus Omeem
1 B xakoif Touke HaxomuTcs M300paxke- Al
HUE UCTOYHHKA CBeTa L B TNIOCKOM 3epKalie Bb. 2.
MN? B.3
r.1,2u3
JI. Ipu TakoM MOJIO)KEHUW UCTOYHHMKA cBeTta L
ero m3o0pakeHus B 3epkaie MN HeT.
2 Kakoe wu300paxkeHue IaeT coOHMparo- A. JleficTBUTENbHOE, YBETHICHHOE.
masi JuH3a ¢ (OKYCHBIM paccrosiHueM F, B. [elicTBUTEIbHOE YMEHBIICHHOE.
€Clli TIpeJMET HaxXxOAUTCA OT HEe Ha pac- B. MHuMoOe, yBETUYEHHOE.
crostauu 1/2F? I'. MHIMOE, YMEHBIICHHOE.
J1. I300paskeHus HeT.
3 Ha pucynke mnpencraBieHbl CcedeHUS A. Tomnbko 1.
TpeX CTEKJISHHBIX JUH3. Kakue U3 HUx sB- B. Tombko 2.
JISTIOTCST COOMpPAIOIMMHU? B. Tonbko 3.
r.lum2.
Jd.1u3.
E. 2u3.
XK. 1,2u3.
z -4 3
4 Tlouemy mocne OPOXOXKACHUS Yepes3 A. Tlpu3ma moriomaer Oelblii CBET OJHOM 4Yac-
CTEKJISTHHYIO MPHU3MY ITy4OK OEJOro CBETa | TOTHI, a U3Iy4YaeT CBET Pa3HbIX YacTOT.
MpeBpallacTCsa B Pa3HOIBETHRIN criekTp? B. [Ipu3ma nornomaer Oenblid CBET OJTHOW JJIH-
HBl BOJIHBI, 4 HM3JIy4aeT CBET C Pa3HBIMH JIWHAMHU
BOJIH.
B. Benblii cBeT ecTh CMECh CBETA Pa3HbIX YacTOT,
IIBET OMNPENEIACTCS YacTOTOH, KOdGh( HUIMEHT TIpe-
JIOMJICHHSI CBETa 3aBUCUT OT 4acTOThl. [loaToMy cBeT
Pa3HOTO IBETA UJET IO PA3HBIM HAMPABICHUSIM.
T'. IIBet cBeTa onpenenseTcs AJIUHOW BOJHBI.
B nporiecce npenomiieHus: AJIMHA CBETOBOM BOJI-
HBI U3MEHSETCS, I03TOMY IMPOUCXOIUT MPEBPAICHUE
0esoro cBeTa B pa3HOIBETHEIN CIICKTP.
5 I'eomeTpuyeckass pa3HOCTh XOJa WH- A.paccrostaue SP,,

TephepUpYIONINX BOJTH-

B. paccrostaue S,P,,

B. paccrosaue S;S,,

I'.paznocTs paccrosuuii S,P, u S|P,
JI. paznocTs paccrosauit S,P, u S;S»,
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E. paznocts paccrosiauit S1P, u S1S;,

e

S, st )(/)'\,f(
7
AN

o

Yacmy B.
Pemmre npenynosxeHHbIe 3a0a9u

PaccunraiiTe 9acTOTy, COOTBETCTBYIONTYIO OPAHKEBOMY JIydy C JIUHOHN BOJHBEI 600 HM.
Viauunelid poHaph BUCHUT Ha BbicoTe 6 M. [lanka minHOM 2 M, yCTaHOBJICHHAS BEPTUKAILHO B HE-
KOTOPOM MecCTe, OTOpachlBaeT T€Hb, JUIMHA KOTOPOI paBHa TOJOBUHE AMUHE nanku. Ha kakom
PacCTOSTHUHM OT OCHOBAaHHS CTOJIOA PACIIONOKEHA TTaKa?
OnTrdeckas cuiia TOHKON JuH3EI 5 anTp. [Ipeamer nomectrinn Ha paccrosauu 60 cm ot Hee. Ha
KaKOM PacCTOSIHUM OT JIMH3bI HAXOIUTCS HM300pa’keHHe 3TOro mpeamera?
KaxoBa ckopocTs cBeTa B Bojie, eciu npu yactote 440 TT'1 nmuHa BosHel paBHa 510 HM?

. [TocTpoiite n300pakeHre JaHHOTO MpeaMeTa B uH3e. Kakoe 310 u30-

Opaxenue? B T
A
F
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CBoanasi TadimMua mo nmpuMeHsieMbiM GopMaM U MeTOAaM TEKYLIEro KOHTPOJIS U
OLIEHKHM Pe3yJIbTATOB 00yUYeHUsI

Pe3yabTaThl 00yueHus @DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

JUYHOCTHBIX:

— UYyBCTBO TOPJIOCTH U YBKEHUS K UCTO-
pUH W JIOCTH)KEHUSIM OTEYECTBEHHOW (hu3nye-
CKOW Haykw; (pU3MIecKH TpaMOTHOE TIOBE/ICHHE B
pOo(heCCUOHANBHON JEATENPHOCTH U OBITY NPHU
oOpareHun ¢ MpuoopaMu M YCTPOUCTBAMH;

— TOTOBHOCTh K TIPOJIOJDKEHHIO 00pa3zoBa-
HUS U TIOBBINICHUS KBAIM(UKANUN B U30paHHON
pOo(heCCUOHANBHON JCSITETLHOCTH U OOBEKTHB-
HOE OCO3HAHWE PONU (PU3MUYECKUX KOMITCTCHITUI

B 3TOM;
— YMEHHE HCHOJB30BaTh JTOCTIXKCHUS CO-

BPEMEHHON (U3MYCCKOW HAyKH WU (PU3HMUECKUX IIpakTuyeckue 3aHATHS.

TEXHOJIOTHH [IJIs1 TIOBBIIIEHUSI COOCTBEHHOTO HH- KonTpoabHas padora

TEJJICKTYaJbHOTO Pa3BUTHSA B BBIOPAHHOW MpPO-
(heccHOHATIBHOMN EATEIBHOCTH;

— YMCHHE CaMOCTOSTEIBHO JOOBIBATH HO-
BbIe s ceOst (U3UYUCCKUE 3HAHWS, HCIOIbL3YS
JUTSL 9TOTO JOCTYIHBIC HCTOYHUKH HH(OPMAIINH;

— YMCHHE BBICTPAaWBATh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUS] B KOMAH/Ie M0 PEIICHHUIO 00-
HIMX 33]a4;

— YMCHHE YIPaBIATh CBOCH IO3HABATEIIb-
HOM JIeATENBbHOCTBIO, MPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO HMHTEJUICKTYaTbHOTO pas-
BUTHS,

MeTanpeaMeTHbIX: IIpakTuyeckue 3aHATHS.

— WCTIONIb30BaHWE pPAa3IMYHBIX BHUIOB TIO- KountpoabsHnas padora
3HABATEIbHON NEATENFHOCTH Ui pemeHust (u-
3UYECKUX 3aJlay, MPUMEHEHHE OCHOBHBIX METO-
JIOB TIO3HAHUS (HAOJIOICHUS, OTUCAHUS, U3MEpPE-
HUS, DKCIIEPUMEHTA) U1 W3Y4YCHHsS Pa3MHIHBIX
CTOPOH OKpY>Karomieil 1edCTBUTEILHOCTH

— UCIOJIb30BAaHHE OCHOBHBIX HHTEIICKTY-
aNBHBIX OTepaluii: TOCTAaHOBKH 3a1a4H, popmy-
JUPOBAHUS TUIIOTE3, aHATIN3a U CHHTE3a, CPaBHE-
HUs, 00O0OINCHUS, CHCTEMATHU3aIlUY, BBISBICHUS
MIPUYUHHO-CIIEACTBEHHBIX CBs3€H, IMOWCKa aHa-
J0TOB, (POPMYNHPOBAHNUS BHIBOJIOB AJISI N3YUEHUS
Pa3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, SIB-
JIEHUH U MPOIIECCOB, ¢ KOTOPHIMU BO3HUKAET HE-
00XO/IMMOCTh CTAIIKUBaThcs B TpodeccroHalb-
HoOI chepe;

— YMEHHE TCHEpPUPOBATh HJIEU U OMpeJe-
JATH CPEACTBA, HEOOXOIMMBIE IS WX peann3a-
11y,

— YMEHHE WCHOJb30BaTh PA3IUYHBIC HC-
TOYHMKH JJISl TONTyYeHUsT PU3nIecKol nHpopma-
IIUH, OIICHUBATH €€ IOCTOBEPHOCTD;

— YMEHHE aHaJU3UPOBATh U MNPEJCTABISATH
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WHGOPMAITUIO B PA3TUYHBIX BUIAX;

— yMeHHe MyOJIMYHO TPEACTaBIATh pe-
3yJlbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTU
JIUCKYCCUH, JOCTYIMHO W TapMOHUYHO coueTas
cojJiepkaHue u QOpMBI MPEICTaBIsIeMOi HHPOP-

MaIlVH;

NnpeAMeTHBIX:

—  CcQOPMHUPOBAHHOCTh IMPEACTABACHUH O IIpakTuyeckue 3aHATHSA.
poiu 1 MecTe (U3UKH B COBPEMEHHOW HAyYHOU Konrpoabnas pa6ora

KapTWHE MUpa; TOHUMaHue (HU3NIECKOH CYIIHO-
CTH HaOIIro1aeMbIX BO BeenreHHO# sSBICHMH, poin
¢usukn B (GOpMHpPOBAHMM Kpyroszopa u (hyHK-
IIMOHAIEHON T'PAaMOTHOCTH YEJIOBEKa JUIS pellie-
HUSI TPAKTUIECKUX 3a]1ay;

— BIIQJICHHE OCHOBOIIOJIATAIOUIMMH  (U3H-
YECKUMH TOHITUSMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HAMH WM TEOPHSIMH; YBEPEHHOE HCIIOJIb30BaHHUEC
(hU3NIECKON TEPMUHOJIOTHH U CUMBOJIHKH;

— BIIQJICHHE OCHOBHBIMH METOJaMH Hay4-
HOT'O TMO3HAHUS, UCIONB3yeMbIMU B (hU3MKE: Ha-
OIOJICHUEM, OTHCaHWEM, H3MEpPEHHEM, O3KCIie-
PUMEHTOM;

— yMeHus 00palaThiBaTh pPe3yJIbTaThl H3-
MepeHHd, OOHApYKUBATh 3aBHCUMOCTh MEXILY
(UBNYECKUMH BETMYUHAMH, OOBSICHATH TIONY-
YEHHBIC PE3yJIbTAThI U ICNIaTh BHIBOJIbI,

—  cOpPMHPOBAHHOCTh YMEHHUS periaTh (Hu-
3WYECKHE 3a/1a4H;

— cOpPMHPOBAHHOCTh YMEHUS TPHUMECHSTH
HOJyYCHHBIC 3HAHUS IS OOBSCHEHHS YCIOBHIMA
NpoTeKaHusi (U3UYECKUX SBICHUH B TIPHUPOJIE,
npodeccuoHanbHOi chepe W Ui TPUHATHS
NPaKTHYECKUX PEUICHHH B TOBCEIHEBHOM JKU3-
HU;

— c(hOopMHPOBaHHOCTh COOCTBEHHOH MO3H-
MM 10 OTHOIICHHIO K (pH3MYecKOW HH(pOpMa-
I[TUH, TIOJTy9aeMOH U3 Pa3HbIX HCTOYHHUKOB.

3.2 @opma NpoMeKYTOYHOM aTTeCTAMHU
HpOMe)KyTO‘IHaH arrecraguvda 1o AUCIUIIINHE «Duzukay) — uTorosas KOHTpPOJIbHAaA pa6o-
Ta BO 2 CEMECTpE.

Obyuarowuecs donyckaromes K coave dk3amena (ouggepenyuposannozo 3avema, 3ade-
ma, umoeo8oll KOHMpOIbHOU pabomvl) Npu BbINOJIHEHUU 8CeX U008 CAMOCHOAMENbHOU pabo-
mol, 1A00PAMOPHBIX, NPAKMUYECKUX U KOHMPOTIbHBIX pabom, npedycmMompeHHblX paboueti npo-
2PAMMOU U KATIeHOAPHO-MEeMAMU4eCKUM NIAHOM OUCYUNTUHDL.

Hmoecosas konmponvhas paboma npogooumcst 3a cuem epemeHU 0meedeHH020 Ha uzyue-
Hue oucyuniaunvl. Ilpu yciosuu ceoeepemenHozo u KauecmeeHHo20 GblNOIHEHUsL 00YHaAIOWUMCS
8cex 8U008 pabom, NpedyCMOMPEHHBIX paboyell npocpammoll ooueobpazoeamenbHol yYueOHOU
OUCYUNTUHDL.

HTorosasi kKoHTpOJIbHAsI padoTa

Bapuanr 1.
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Yacth A
3aKkoHYHMTE MPeENJI0KEHHS:

1. Tpaexropus -

2. Cuia - 310

3. Mo1HoCTb - 3TO

4. N3onporiecco —.

5. Hcnapenue — nmponecce

6. Kpucrannuzauus — nporuecc

7. IIepBblil 3aKOH TEPMOAUHAMUKH:

8. 3aKOH COXpaHEHHMs 3apsiia:

9. Kupxroda npasuio (mepBoe) —

10. Konpaencarop —

11. Kynona 3akoH —

12. Hanpspxenue (majgeHue HaPsHKCHUS ) —
13. [IpoBoaHMKH —

14. DJIEKTPUUYECKUH TOK —

15. IToreHuman 3JIEKTPUYECKOro Mo -

Yacts B
Omeemovme na 6onpocwi
16. Onpenennre HanpaBiIeHUE CUJI, IEHCTBYIOIKX Ha IPOBOJHUK C TOKOM B MarHUTHOM
nosie (puc. 1).

oo

Puc.1
A. BBEpX b. BHu3 B. Bnpaso I'. BaeBo . onpenenuts HEBO3MOXKHO

17. Onpenenure BeNUUMHY U HanpasiieHue cuiibl Jlopenna, 1eicTByOIEN Ha IPOTOH B
n300pakeHHOM Ha puc. 2 cinydae. B = 80 mTu, v =200 xm/c.

B. L L] [ ]

Puc. 2

A. 5,12 * 10* H, BieBo

B. 2,56*10%H, BHu3

B. 2,5”‘108 H, BHU3

I.2,56*10" H, BBepx

J.Cpenu orBeToB A-I" HET IPaBUIIBHOTO.

18. IIpoBonuuk MN c anuHOM akTUBHOU yacTu 1 M U conpoTuBiieHreM 2 OM HaXOIUTCA
B OJJHOPOJHOM MarHUTHOM mosie ¢ uHaykuuen 0,1 Tiu. [IpoBogHUK MOIKIIOYEH K UCTOYHUKYC
O/1C 1 B (BHYTpEHHUM COTPOTHBIICHHEM UCTOYHHKA MOXKHO NpeHeOpeun). KakoBa cuiaroka B
MIPOBOJIHUKE, €CJIM MMPOBOHUK TTIOKOUTCS?

A. 0,5 A B.2 A B. 20 A I. 02 A . Cpenu orBeroB A-
I HeTIIpaBWIILHOTO.

19. Kak u3MeHuTCs 4acToTa KojaeOaHuii MaTEMaTHYECKOTO MasTHUKA, €CJIH €T0 IJTUHY
YBEJIUYUTH B 4 paza?
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A. He usmenurcs. b. YBenuuutcs B 2 pasa. B. YBenuuntcs B 4 pasa. I'. YmeHbmmres B
2 paza.
. Ymenbintcs B 4 pasa.

20. Kakue 13 nepeynciaeHHbIX HUXKE BOJIH SIBIISIIOTCS MOMEPEYHBIMU: 1 — BOJIHBI HA IO-
BEPXHOCTH BO/IbI, 2 — 3BYKOBBIE BOJIHBI, 3 — paIMOBOJIHBI, 4 — yIbTPa3BYKOBBIC BOJIHBI B JKHJIKO-
cTIx?

A. Tonpko 1-oe. b.1u3. B.2u4.1.1,2,3,u4. A. Cpenu orBeToB A-I" HET paBUIIb-
HOTO.

21. Yacrora xonebaHuit ©CTOYHMKA BOHBI paBHa 0,2 ¢, CKOPOCTb pacIpOCTpaHEHUs
BostHBI 10 M/c. Uemy paBHa JyIMHA BOJIHBI?

A.0,02m. B.2m.  B. 50m. I'. Tlo ycnoBuro 3afaun AJIMHY BOJIHBI ONIPEAEIUTH
Henb3sa. . Cpenu otBeToB A-I" HET MPaBUIIBHOTO.

22. B uneanpHOM 2JIEKTPUYECKOM K0JIe0aTeTbHOM KOHTYpPE EMKOCTh KOHIEHcaTopa 2
MK®D, a amnuTyna HanpsbkeHus Ha HeM 10 B. B TakoM KoHType MakcuMallbHast SHEPTUs Mar-
HUTHOTO ITOJISI KaTYILIKU PaBHA!

A. 100 JIx. B. 0,01 JIx. B. 107 k. r. 10 Jix. 1. 20 Jix.

23. Kakum 10o/KeH ObITh yrodl MaJeHust CBETOBOTO JIy4a, YTOObI OTPaKEHHBIN JIyd CO-
CTaBJISLJI C MMAIAFOIINM JIydoM yroit 50°?
A. 20°. b. 25°. B. 40°. I'. 50°. A. 100°.

24. Tlpu nepexojie y4ya U3 MepBOi Cpeibl BO BTOPYIO yroj najeHus paseH 60°, a yron
npenomieHus 30°. UeMy paBeH OTHOCHUTEIBHBIN MOKa3aTe b IPEIIOMIICHUSI BTOPOW CPeIbl OTHO-
CUTEJIBHO MEePBO?

A. 0,5. B. \3/3 B. \3 I. 2. . Cpenu orBeToB A-I" HET mpaBUIIBHO-

To.

25. Tloka3zaTenu mpeaomMiIeHUs OTHOCUTENIBHO BO3/lyXa JJIsl BOJbI, CTEKJIa, U ajaMasa co-
OTBETCTBEHHO paBHHI 1,33, 1,5, 2,42. B kakux U3 3THX BEILECTB MPEACIbHBIN YToJ MOJHOIO OT-
paXXeHUs IPH BBIXOJE B BO3yX UMEET MaKCUMAIbHOE 3HAaYCHHE?

A. B Boge. b. B crekne. B. B ammase. I'. Bo Bcex Tpex Bele-
ctBaxoauHakoBoe. JI. Hu B olHOM BelecTBe MOJIHOTO OTPaKEHUsI HE OyIeT.

26. Ha puc. 6 mokazaHo MMOJI0K€HHE JTUH3bI, €€ TJIaBHON ONTHYECKOW OCH, TJIABHBIX (o-
kycoB u npeamera MN. ['ne HaxonuTcst n300paskeHue MpeIMeTa, Co31aBaeMoe JINH301?

"I } 2ig oF : 4 E 5
| | |
. | J—_—
2F M F oo
iy | |
SOREL | IR |
Puc. 6

A. BooOmactu 1. b. B o6aactu 2. B. B ooiactu 3. I'. B o6mactu 4. JI. B o6mactu 5.

43



27. C nomMouibio coouparomei JTMH3bI TOTYUYUIH U300paKEHUE CBETAIICHCS TOUKH. Yemy
paBHO(DOKYyCcHOE paccTostHuE JH3BI, ecnu d = 0,5 M, f =1 m?

A. 0,33 m. b. 0,5 M. B. 1,5 m. I'. 3m. . Cpenu orBeTOB A-
I HeTIpaBUIIBHOTO.

28. Ilo ycnoBuio mpeAblaynie 3a1a4u ONpeiesuTe, YeMY PaBHO yBeIHM4YeHUE?
A. 0,33. b. 0,5. B. 1,5. I. 2. . Cpenu orBeToB A-I" HET npaBUIIb-
HOTO.

29. Cger kakoro 1sera 06JagaeT HauoOIBIITUM TTOKA3aTeNIeM MPETOMIICHHUS TPHU TTePEX0-
JIe U3BO3/yXa B CTEKJIO?

A. KpacHoro. b. Cunero. B. 3enenoro. I'. ®uonerosoro. A Y
BCEXOJIMHAKOBBIM.

30. /IBa aBTOMOOMJISI IBUKYTCSI HABCTPEUY JIPYT APYTY, CKOPOCTh KaXI0TO OTHOCHTEIb-
HO 3eMJiM paBHa v. UeMy paBHa CKOPOCTb CBETa OT (pap MepBOro aBTOMOOUJISI B CUCTEME OTCYE-
Ta, CBA3aHHOM cO BTOPHIM aBTOMOOMIEM? CKOPOCTh CBETa B CUCTEME OTCYETA, CBA3AHHOM €

3emJel, paBHa c.
A.c Bb. ct+v. B. c+2v. I. c-v. M. c-2v.

31. Kakue nznydyeHus: U3 NEPeUrCICHHBIX HIKE 00JIaaloT COCOOHOCTRIO K JAH(pak-
UU: 1-BUIUMBIN CBET, 2-paJIMOBOJIHBI, 3-PEHTTEHOBCKUE JTy4H, 4-MH(GpaKpaCHbIC TyIH?

A. Toapko 1. b. Tonpko 1 u 2. B. Tombko 1, 2 u 3. I'. Tonesko 1, 3
u 4.

A.1,2,3u4.

32. PazHoctb a3 nByx unTephepupyronmx ay4yeit papna n/2. KakoBa MUHMManbHas

pa3HOCTHXO0Ja ATUX JIyden?
AN B.N2. B. /4. I'. 3)\/4. . 302,

33. Yemy paBHa yacToTa CBETa, €Cliv 3Heprus ¢porona £?
A.Eh. B.E/h. B. E/c. I. E/°. . ER/c°.

34. CHUMaIOTCS BOJIBTAMIIEPHBIC XapaKTEPUCTUKH BaKyyMHOTo ¢oTodeMeHnTa. Makcu-
MaJIbHOMY YHUCITy (POTOHOB, malaloNINX Ha (POTOKATON 32 €AUHHILY BPEMEHH, COOTBETCTBYET Xa-
paKkTepHUCTHKA:

A. 1. B. 2 B. 3. I. 4. . He 3aBucur ot uncia GOTOHOB.

35. CKOJIbKO MPOTOHOB Z ¥ CKOJBbKO HEUTPOHOB N B siApe M30TOIA KUCIOPOIa 707
A.Z=8,N=17. B.Z=8 N=09. B.Z=17,N=28.
I'. Z=9,N=8. H.7Z=8,N=38.

36. Uro Takoe anb(a-usnydcHue?
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A. TIOTOK 37€KTPOHOB. b. [IoToK MPOTOHOB. B. I1oTok siiep aTOMOB renus.

37. Kakoe u3 Tpex BUAOB U3ITY4YE€HUH — 0-, - I Y-U3TydeHue — obsagaetr HanOobIIen
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

A. o-u3lydeHue. b. B-uznydenue. B. y-usznyuenue. I'. Bce npu-
MepHooauHakoBoi. [[. Cpenu oTBeTOB A-I" HET IPAaBHIIBHOTO.

38. Kakoe coOTHOIIEHHE MEKy MacCOM M, aTOMHOTO sJIpa 1 CYMMOW MacC CBOOOHBIX
IPOTOHOB Zmy, U CBOOOJHBIX HEUTPOHOB Nmy, U3 KOTOPBIX COCTABIEHO 3TO PO, CIIPaBELINBO?

A. mz> Zmy+ Nm,,. b. m<Zm,+ Nm, . B. m; = Zmp+ Nm,,. I.
JUICTaOMIBbHBIX siiep TPaBUIBHBIA OTBET A, IS paJuOaKTHBHBIX sijep - b. L.
JmsicTaOMITBHBIX siiep MPaBUIIBHBIN OTBET b, /U1l panoakTUBHBIX saep - A.

39. B kakoii 30He CoyHIIa MPOUCXOIAT TEPMOSAECPHBIE pEAKIIU?
A. nyducras 30Ha

b. sapo

B. 30Ha KOHBEIUH.

Yacrs C

Pewiume 3a0auu

40. Kunernueckast s3Heprus Tejaa B MOMEHT Opocanus paBHa 200 /x. Onpenenure 10 Ka-
KOM BBICOTBI OT IMTOBEPXHOCTH 3EMJIM MOXET MOJHATHCS TEJI0, €clik ero Macca pasHa 500 r.

41. ABTOMOOMITB Maccoii 2 T ABUXKETCA CO CKOpocThio 54 kM/4. Kakas pabora 1omkHa
OBITh COBEpILIEHA /ISl €M0 OCTAaHOBKH?

42. Kakoe KOJIMYEeCTBO TEIUIOTHI HY’KHO COOOILITUTH JIbJY MAacCOM 2 KT, HaXOASIIEMYCS
npu temneparype —10 °C, 4roObI IpeBpaTUTH €T0 B BOLY M HArpeTh €€ 10 TeMueparypsl +30 °C?

43. CKOJIBKO SHEPTHH HY>KHO 3aTPAaTUTh, YTOOBI pacIlIaBUTh JIE MacCOl 4 KT IpU TeM-
neparype 0°C? (A= 3,410° Jix/kr)

44 Yemy paBHa cujla TOKa B AJIEKTPHUECKOMN JTaMIle KapMaHHOTO (pOHAPSL, €CIU COMPO-
THUBJICHHE HUTH Hakama 16,6 OM 1 jamna moIKJIIO4YeHa K 6arapeiike HanpsokeHnem 2,5 B?

45. Onpenenutp KIIJ| ncrounuka Toka ¢ BHyTpeHHUM conpotusieHuem 0,2 Om, eciau oH
paboTaet Ha Harpy3Ky C conpoTuBiacHuEM 3 OM.

HNTorosasi KOHTpoJIbHasE padoTa

Bapuanr 2
Yacts A
3akonyume npeonoHceHus:
PaBHOYCKOpEHHBIM JABUKEHUEM HA3BIBACTCH. ..
[lepemenieHneM Ha3bIBACTCH. ..
3aKOH COXpaHEHMsI UMITYJIbCA:
Pa6ota, ¢ Touku 3penus Gpu3nKu, 3T0
OHeprus - 310
3aMKHYTBIM MPOLIECCOM, HIIN IIUKIIOM Ha3bIBAETCS
AnuabaTHBIH mporece — 3To
[InaBneHnneM Ha3bIBaeTCS
®a30BbIi IEPEXO] — 3TO
NctouHuku Toka — 3T0
Kupxroga Bropoe npasuso:
Pesucrop - 310
Cuiia Toka XapakTepu3yer...
JraneKTpuK — 3TO

XN R =

—t e e e \O
PO =or
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15. DnexTpoasmxymias cuiaa —

Yactr B

Omeembvme na 6onpocwl

16. Onpenenute HaNpaBJICHUE CUJI, IEUCTBYIOMIMX HA TPOBOJHUK C TOKOM B MAarHUTHOM

nosie (puc. 1).
r——"1

s
@
N

]

Puc.1
A. BBEpX b. BHu3 B. Bmpaso I'. BieBo /I onpenenurs HEBO3MOXKHO

17. OnpenenuTe BETUUMHY U HaINlpaBlIeHHE CHUIIBI AMIIEpa, IeHCTBYIONIECH B H300pakeH-
HOM Ha puc. 2 ciydae. B=0,1 T, =20 A.

S I~
11
Puc. 2

A. 20 H, ot nadbmogarens b. 0,2 H, na mvadbmonarens B. 20 H, na nabmogarens. I'. 0,2
H, ot nabmonarens. . Cpenu orBeToB A-I" HET MpaBUIIBHOTO.

18. IIpoBonuuk MN c anuHOM akTUBHOU yacTu 1 M U conpoTuBiieHneM 2 OM HaXOJUTCA
B OJJHOPOJIHOM MarHuTHOM mosie ¢ uHaykuuen 0,1 Tiu. [IpoBogHUK MOIKIIOYEH K UCTOYHUKYC
3/1C 1 B (BHYTpEHHHM CONIPOTUBIIEHUEM HCTOYHUKA MOKHO IpeHeOpeun). KakoBa cunaToka B
MIPOBOJIHUKE, €CIIA MTPOBOIHUK JABUKETCS BIIPABO CO CKOPOCTHIO 4 M/c?

A. 0,7 A b. 3,8 A B. 0,71 A I. 28 A . Cpenu otBeTOB A-
I HeTIpaBUIIBHOTO.

19. Kak u3mMeHuTCS Ieproi KojaeOaHnii MaTeMaTHIECKOTO MasTHUKA, €CJIH €T0 IJTUHY
YMEHBIINTH B 4 pa3a?
A.. YMmenbmures B 2 paza b. YMmenbmurces B 4 pasza.. B. He usmenurcs I'. YBenuuutcs B

2 pasa. JI. YBenuuurces B 4 pasa.

20. Kakue U3 IepeuncIeHHBIX HIKE BOJIH SBJISIOTCS IPOAOILHBIMU: 1 — BOIHEI Ha I10-
BEPXHOCTH BOJBI, 2 — 3ByKOBBIC BOJIHBI B T'a3ax, 3 — paJIMOBOJIHEI, 4 — YIbTPa3BYKOBHIE BOJHBI B
KHIKOCTAX ?

A. Tonpko 1-oe. b.1u3. B.2u4.T1.1,2,3,u4. . Cpenu orBeToB A-I" HET paBUIIb-
HOTO.

21. JInuna BoxHbI paBHa 40 M, cKOpocTh pacnpoctpaneHus 20m/c. Uemy paBHa 4acTto-
Takoje0aHui UCTOYHUKA?

A.0,5¢'B.2 ¢ B. 800 ¢ T. Ilo YCIIOBHIO 33/1a4d YacTOTY ONpPENENUTh Hemb3s. /.
CpennotrBeTroB A-I" HET MPABUIILHOTO.

22. B snekTprdeckoM Koye6GaTelbHOM KOHTYPE €MKOCTh KOHzeHcaTopa 1 Mx®, a uH-
TyKTHBHOCTH Karymiku 1 'H. Ecnu nst cBOOOIHBIX HE3aTyxarolux KojeOaHUN B KOHTYpE am-
TJIUTYya CHIIbl TOKa coctaBiseT 100 MA, TO Kakod OJDKHA OBITh aMIUIMTYAQ HAIpsDKEHUs Ha
KOHJIeHcaTope?
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A.100B. Bb. 10B. B. 30 B. I'. 80B. . 60 B.

23. Kak U3MEHUTCS YroJl MEXKAy NalaloluM U OTPaKEHHBIM JIy4aMHU CBETa, €CJIH YTOJl
najgeHussyMeHbmutTes Ha 10°?

A. Ymenpmmres Ha 5°. B. Ymenbmmres Ha 10°. B. Ymensmmutes Ha 20°. I'. He u3-
MEHUTCS.

. Cpenu otBeToB A-I" HET IPABUIIBHOTO.

24. IIpyu HEKOTOPOM 3HAUEHUU O YIJa MMaJIeHUs JIydya CBETa Ha PaHMIly pa3jiena IByX
CpeZl OTHOIIEHUE CUHYCA YIJla MaJeHHsI K CHHYCY yIila IpeJoMIIeHUs paBHO n. YeMy paBHO 3TO
OTHOILIEHHE IIPY YBEJIMYEHUH YyIJIa aJeHUs B 2 pa3a?

A. 1n/2. b.n. B. 2n. . V2. . Cpenu orBeToB A-I" HET IPABUIIBHOTO.

25. Tloka3zaTenu npeaomMiIeHUs OTHOCUTEIBHO BO3/lyXa JJIsl BOJbI, CTEKJIA, U ajaMasa co-
OTBETCTBEHHO paBHbI 1,33, 1,5, 2,42. B xakoM U3 3TUX BEIIECTB NPEEIbHbIN YroJl MOJIHOro OT-
paXXeHUs TP BBIXOJE B BO3yX UMEET MaKCUMAIbHOE 3HAYCHHE?

A. B Boge. b. B crekne. B. B ammase. I'. Bo Bcex Tpex Bele-
ctBaxoauHakoBoe. JI. Hu B olHOM BelecTBe MOJIHOTO OTPAKEHUSI HE OyIeT.

26. Ha puc. 6 moka3aHo MMOJI0K€HHUE JTUH3bI, €€ TJIaBHON ONTHYECKOW OCH, TJIaBHBIX (O-
kycoB u npeameTra MN. I'ne HaxonuTcst H300pakeHUe MpeIMeTa, CO3/1aBaeMoe JIMH30?
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Puc. 6
A. Bobnactu 1. B. B o6nactu 2. B. B o6nactu 3. I'. B o6mactu 4. JI. B obmactu 5.

27. C noMoIpI0 COOUPAIOIIEH JIMH3BI TOTYYHIN H300paskeHHe CBETAIeHca Toukn. Ye-
My paBHO(OKYCHOE paccTosiHue JTuH3bL, ecnu d = 0,5 M, f =2 m?

A. 2,5 m. b. 1,5 M. B. 0,5 m. I'. 0,4 wm. A. Cpenu orBeToB A-
I' HeTpaBUIIBHOTO.

28. Ilo ycnoBuro npeaplIyei 3a1aun onpeaeanTe, YeMy paBHO YBEIMUEHUE?
A. 4. B. 0,25. B. 25. I'. 04. . Cpenu orBeToB A-I" HET MpaBUJIb-
HOTO.

29. CreT Kakoro mBeTa OO0JIbIIIe IPYTUX OTKIOHSIETCS MPU3MOU CIIEKTpOCKoma?
A. ®uonerosoro. b. 3enenoro. B. Kpacnoro. I'. Cunero. JI. Bce oquHakoBbIi.

30. Kakue u3 npuBeAECHHBIX HUXKE YTBEPKIACHHUM IPOTUBOPEYAT MOCTYyJIaTaM TEOPUH OT-
HOCUTENILHOCTH: 1 — BCe Mpoleccs NpUpoAbl MPOTEKAIOT OJUHAKOBO BO BCEX MHEPLHATBHBIX
CUCTEMAaX OTCYETA, 2 — CKOPOCTh CBETA B BaKYyM€E OJMHAKOBA JIJIs1 BCEX MHEPLMAIBHBIX CUCTEM
0TCcYeTa, 3 — BCE MPOLECCHI IPUPO/IbI OTHOCUTENBHBI X IPOTEKAIOT BPa3IMYHbIX HHEPIUATBHBIX
CUCTEMAX OTCYETA HEOJMHAKOBO, 4 — CKOPOCTb CBETA 3aBUCHUT OT CUCTEMBI OTCUETA?

A. Tompko 1. B. Tonbko 2. B. Tonbko 3. I'. 1u?2. .3 u4.
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31. Kakoe u3nydyeHue u3 NepeyrciIeHHbIX UMEET CaMyl0 HU3KYIO 4acToTy: |- yapTpa-
¢duoneroBsie 1yuH, 2-nHPAKPAKKHBIE TyYH, 3-BUTUMBIH CBET, 4-paJMOBOJIHBI, 5- PEHTT€HOB-
CKue Jy4yun’?

A. 1. b.2. B. 3. I. 4. . 5.

32. Kakoe onTuyeckoe siBIICHUE OOBSICHSET MOSBICHUE I[BETHBIX PAIy’KHBIX MATEH Ha
MMOBEPXHOCTHU BOJIbI, TOKPHITON TOHKON OCH3WHOBOW TUICHKOW?
A. Jlucniepcust cBera. b. ®otoaddexrt. B. /ludpakuus csera.

I'.Mnrepdepenuns ceera. M. [Tonspusanus ceera.

33. Yemy paBHa sHeprus (OTOHA CBETA C YaCTOTOU V?
A.hvé’.  B.vch. B. /v. I'. hv/. L. vh/c’.

34. YpaBuenue DifHmreliHa U1t poTorddexTa npeacrapiser codoil MpuMeHeHHe K JaH-
HOMY SIBJICHHIO:

A. 3akoHa coxpaHeHus UMIIYJIbCA. b. 3akoHa coXpaHEHUs DHEPrUH.

B. 3akonampenomienus 1 orpaxkeHus: CBeTa. I'. 3akoHa coxpaHeHMs 3apsija.

J1. 3aKoHACOXpaHEHHUS MOMEHTa UMITYJIbCa.

35. CkonbKO MPOTOHOB Z U CKOJIBKO HEUTPOHOB N B siipe U30TOIIa YIiIepoJa 1.C?
A.Z=6,N=14. b.Z=14,N=6. B.Z=6,N=6. I'. Z=6,N=8.
A.N=6,Z=38.

36. Uro Takoe Oeta-u3iayueHue?

A. TIOTOK 371€KTPOHOB.

b. [ToTok MpOTOHOB.

B. Ilotok snep aromMoB I'€JIUSL.

I'.IToTOK KBaHTOB 3JIEKTPOMATHUTHOIO M3JIy4€HHs], HCIYCKAEMbIX aTOMHBIMU SJIAPAMHU.

J.IToToK KBaHTOB AJIEKTPOMATHUTHOTO M3JIYUEHUSI, UCITYCKAEMBIX IIPH TOPMOKCHHUH ObI-
CTPBIX 3JIEKTPOHOB BEILIECTBE.

37. Kakoe W3 Tpex BHIOB H3IYy4CHHMH — 0-, - WIM Y-U3TydeHHEe — HE OTKJIO-
HACTCABJICKTPUICCKUMU U MAarHUTHBIMU noagmMu?

A. 0-U3TTy4YEeHHE. b. B-uznydenue. B. y-uznyuenue. I'. Bce oTtkio-
HAKOTCHA.

. Bce Tpu HE OTKIIOHSAIOTCA.

38.Kakoe COOTHOIIEHHE U3 MPUBEAECHHBIX HUYKE CIPABEIJIMBO JJIsI TIOJIHOM SHEPTrUU
CBOOOJHBIX NPOTOHOB E,, cB0OOAHBIX HEUTPOHOB E, 1 aToMHOrO sinpa E,, cocraBienHoro u3
HUX?

A. E;> E,+ E,. b. E;<E,+ E, . B. E,=E,t E.,. I'. J1ns cTaOUIIbHBIX
SAIEPIPABUIILHBIA OTBET A, JJIl paJMOAKTHUBHBIX siaep - b. J. Jns cTaOuiabHBIX
siIepIIpaBUIIbHBIN OTBET b, 17151 paioaKTUBHBIX saep - A.

39. Kocmuueckre 00BbeKTHI, YIaICHHbIC HA MIJUTHAP/Ibl CBETOBBIX JIET MOIIHOCTD H3ITy-
YEHUS,KOTOPBIX MPEBBIMIAECT MOITHOCTD N3TY4EHHS TaJaKTHK.

A. nedenabt

b. xBazapsl

B. Genble kapnuku

48



Yacrs C

Pewiume 3a0auu

40. ITyns maccoii 10 T momagaer B AepeBsIHHBIN OpYyCOK, HETIOABHKHO JISXKAIUH HA Taj-
KOW TOPU30HTAJILHOM TUIOCKOCTH, U 3acTpeBaeT B HeM. CKOpOCTh OpycKa Imocje 3TOr0 CTAaHOBUT-
cs paBHOH 8 M/c. Macca Opycka B 49 pa3 6osnbiie Maccsl mynu. OnpeaennTe CKOpOCTh IyNH 10
nmonaaaHus B OpPyCoK.

41. B GayoHe copepkuTcs 2 Kr Kucaopoza npu aasinennu 8,3 MIla u remneparype
15°C. Bpryucinuth BMECTUMOCTH (€MKOCTh) Oaiiona. BennunHy yeapHO#M ra30BOM MOCTOSTHHOM
JUIsL KACJIOpo/ia MpUHATH paBHO# R = 259,8 Jx/(krxK).

42. Cmemanu Boay Maccoit 0,8 kr, umeromyto temmeparypy 25 °C, u Boay npu TeMiiepa-
type 100 °C maccoii 0,2 xr. Temneparypy noiay4yeHHOW CMeCH U3MEPUIIN, U OHA OKa3aJ1ach PaB-
Hol 40 °C. Bpruuciaure, Kakoe KOJIMYECTBO TEIIOTHI OTJajla ropsyas Bo1a MpH OCThIBAHUU

43. Kakoe KOJIMYeCTBO TEIUIOTHI HeoOxoaumo ytst rmasienust 200 T CBUHIIA, B3ATOTO MPU
temmeparype masierns? (A= 0,2510> Iix/kr)

44. K akkymynsaropy ¢ 9/1C 12 B, noaxirodeHa gamMrodka 1 JiBa NapajuieIbHO COEaH-
HEHHBIX PE3UCTOpPA COMPOTUBICHUEM Kax bl mo 10 OM. M3BecTHO, uTO TOK B 11enu 0,5 A, a co-
npoTuBiieHHE JaMIiouku R/2. KakoBo BHyTpeHHEE COITPOTHBIIEHUE aKKyMysiTopa?

45. DnekTpuueckas TUMTKa pu criie Toka 5 A 3a 30 mun notpebmsier 1080 kI sHep-
ruu. Paccuuraiite CONPOTUBIICHUE TIIIUTKH.

Kuarouu orBeTOB

1 BapuanT
Yacts A.
3akonyume npeonoHceHus:
1. Tpaekropust 1BIKEHUs MaTepUaIbHON TOYKH — JIMHUS, ONUCHIBaeMast OTON TOY-
KOU B IPOCTPAHCTBE.
2. Cuia - 3T0 KOJIMYECTBEHHOE BBIPAKEHHE CTETICHH JIEWCTBHS OJTHOTO Tela Ha JIpy-
roe
A
3. MouHocTb - 3TO paboTa, coBepiaeMas B SAMHUILY BpeMeHH: N =7;
4. M3onpouecebl — TepMOAMHAMUYECKHE ITPOLIECCH, TPOTEKAKOLIME IPU HEU3MEH-
HOM 3HQU€HUHU KaKOT0-JIN0O MmapamMmeTpa COCTOSTHHUS.
5. Hcnapenue — mporiecc mapooOpa3zoBaHus, TPOUCXOASIINN CO CBOOOTHOM T10-
BEPXHOCTH >KUJIKOCTH.
6. Kpucrannuzanus — nporiecc 00pa3zoBaHusi KPUCTAIIOB U3 Ta30B, PACTBOPOB, pacIljia-
BOB
7. IlepBblii 3aKOH TEPMOJAMHAMMKN: U3MEHEHNE BHYTPEHHEN SHEPTUU TEPMOIU-

HaMHMYECKOW CHCTEMBI PABHO CyMM€ Pa0OThI, COBEPILIAEMOM HAJl CHCTEMOM BHEIIHUMH TEJIaMH, U
KOJIMYECTBA TETJIOTHI, COOOIIIEHHOT'O CUCTEME

8. 3aKoH coXpaHeHHUs 3apsifa: 3aps0 21eKMpUYecKu 3aMKHYMOU CUCmembl, mo
ecmo cucmembl, yepes N08EPXHOCHb KOMOPOU He NePEHOCAMCSL 3APANCEHHbIE YaCTUYbl, He U3-
MeHsemcsl, Kakue Obl npoyeccyl 8 Hell He NPOUCXOOUTU.

0. Kupxrodga nepBoe npaBuji0 — €Cliv CYMTATh MOAXOASIINE K Y371y TOKH MOJIO-
JKUTEIIbHBIMU, a UCXOSIINE — OTPULIATEIBHBIMY, TO alireOpandeckas CyMMa CHII TOKOB B y3J1€
paBHA HYIIO

10. Konaencarop — ycTpoiicTBO, CHOCOOHOE HAKAIUTMBATh Ha ce0e OOIBINIE 3apsi/IbL.
Konpaencaropsl AenatoT B BUZIE IByX POBOIHUKOB, PaCIONIOKEHHBIX OJIM3KO apyr K Apyry. O6pa-
3YIOLIME KOH/IGHCATOP MPOBOTHUKHU HA3bIBAIOTCS OOKJIAKaMU KOHIEHCATOpa.

11. Kys10Ha 3aK0H — OCHOBHOI 3aKOH 3JIEKTPOCTATHKH, BRIPAKAET 3aBUCUMOCTD CHITbI
B3aUMOJICUCTBHS IBYX HETIOJIBUIKHBIX TOUYEUHBIX 3apSA0B OT PACCTOSHHS MEXKIY HUMU: JBA HETOI-
BIDKHBIX TOUEYHBIX 3apsi/1a B3aUMOACUCTBYIOT C CHJION, MPSMO TPONOPLIMOHAILHON TPOU3BEICHHUIO
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BEJIMYMH 3THX 3aps/I0B U 00paTHO MPOMOPIMOHATIBHON KBAJIPATy PACCTOSHUS MEKTY HUMU U JTAJICK-
TPUUYECKOW IPOHUILIAEMOCTH CPEJIbI, B KOTOPOU HAXOASTCS 3apsi/Ibl

12. Hanpsikenue (mageHHe HANIPSIAKEHUsI) — BEIMUMHA, YUCICHHO paBHas padoTe,
COBEpPILIAEMOH JIEKTPUYECKUMHU U CTOPOHHUMHU CUJIaMU TPH NEPEMELICHUN €IMHUYHOTO MOJI0-
YKUTEJIBHOTO 3apsi/ia Ha IaHHOM Y4acTKe LieNn

13. IIpoBOAHUKH — BEIIECTBA, XOPOIIIO IIPOBOIAIITNE IICKTPUUECKUI TOK Oyaroaaps
HAIMYUIO B HUX OOJIBIIOTO KOJTMYECTBA MOBMKHBIX 3aPsKEHHBIX YaCTHUI
14. DJIeKTPUYECKUI TOK — HAIIPABJICHHOE JIBUKEHHE YJIEKTPUUYECKUX 3aPsI0B
15. IToTeHnMaa 31eKTPHYECKOr0 MOJIA - OTHOLIECHHE ITOTEHIIMATIbHOM SHEPIUH, KO-
TOpOH 00J1aaeT MPOOHBIN 3apsi, MOMEIIEHHBIN B JaHHYIO TOYKY TOJIS, K 3TOMY 3apsay
Yacrs B
OTBeTHTE HA BOMPOCHI
16. A 21. B 26. N 3. 1 36. B
17. b 22. T 27. A 32. B 37. B
18. A 23. b 28. T 33. b 38. b
19. T 24. B 29. T 34. T 39. b
20 b 25. B 30. A 35. B
Yacrts C
Pewume 3a0auu
40. 40 m 43. 1,36 M/
41. 225 ke 44. 0,154
42. 961,2 x/[c 45. 94%
2 BapHMaHT
Yacts A.
3akonyume npeonoHceHus:
I. PaBHOYCKOpPEeHHBIM IBHKEHHEM HA3bIBAETCH PABHOIIEPEMEHHOE ABUKEHUE,
IIPU KOTOPOM BEJIMYHMHA CKOPOCTH BO3PACTAET ...
2. IlepemernieHneM Ha3bIBAETCSH M3MEHEHHE MTOJIOKEHUS (DU3MYECKOTO Tela B TIPO-

CTPaHCTBE OTHOCUTENIbHO BHIOPAHHOM cucTeMbl 0Tcuéra. [[puMeHnTEeNbHO K ABMKEHUIO MaTEpH-
AJIbHON TOUYKU NIEPEMELIEHUEM Ha3bIBAIOT BEKTOP, XapaKTEPU3YIOLIUI 3TO U3MEHEHHE

3. 3aK0H cOXpaHeHHsI MMITYJIbCA: BEKTOPHAs CyMMa UMITYJIbCOB IBYX TeJl J0
B3aMMO/ICHCTBUSI paBHA BEKTOPHOM CYMME UX UMITYJIbCOB MOCJIE B3aUMOJCHCTBUSA

4. Pa6ota, ¢ Touku 3peHus GU3NKH, 3TO eCTh (PU3HUECKast BEJTMUMHA, YUCIICHHO PaBHAs
MIPOM3BEICHUIO CUJIbI HA MIEPEMEIIICHUE B HAIIPABJICHUH ACUCTBUS 3TOM CUJIBI U € 7K€ BHI3BAHHOE

5. OHeprus - 3T0 CIOCOOHOCTH TeJIa COBEPIIATh padoTy

6. 3aMKHYTBHIM NPOLECCOM, WU HMKJIOM HA3bIBAETCS TAKOM MPOIECC, MO 3aBep-
HIEHUU KOTOPOTO CUCTEMA BO3BPAILIAETCSA B HCXOAHOE COCTOSIHUE

7. AmadaTHBIN MPOLECC — 3TO TEPMOIMHAMUYECKUH MTPOLIECC B MAKPOCKOMMYECKOM
CHCTEME, TTPA KOTOPOM CHCTEMa He OOMEHUBAETCSI TETJIOTOM ¢ OKPYKAFOIIIUM ITPOCTPAHCTBOM

8. [LnaBaeHneM Ha3bIBAETCS MPOLIECC MEPEXO0/IA TENA U3 KPUCTALTUYECKOTO TBEPAOTO
COCTOSTHHS B JKHJIKOE, TO €CTh TIEPEXO0/] BEIIECTBA U3 OTHOTO arperaTHOro COCTOSHUSI B IPYTOE.

9. ®a30BbIii Mepexoa — 3TO NMEPEXO]] BEeLIecTBa U3 OJHON (a3bl B APYTYIO

10. M CcTOYHHMKM TOKA — 3TO YCTPOUCTBA, CYKAIME I OAIep>KaHUs B POBOIHU-

K€ JOITOBPEMEHHOTO AJIeKTprudeckoro Toka. OHM Mpeodpa3yloT XMMHYECKYIO, TEIIOBYIO, CBE-
TOBYIO U JPYTH€ BUJbI SHEPTUU B JIEKTPUUECKYIO

1. Kupxroga BTopoe npaBujio: B 11000M 3aMKHYTOM KOHTYpE, TPOU3BOJILHO BHI-
OpaHHOM B pa3BETBIICHHOM Liemu, aireOpanyeckasi cymma MpoOU3BECHHI CHUIT TOKOB, TEKYIIUX
4yepe3 COMPOTUBIICHHSI COOTBETCTBYIOIIMX YYACTKOB IIETIH, paBHA alreOpandecKoil cyMMe dIieK-
TPOJABUKYIINX CUJI, JEHCTBYIOIIUX B 3TOM KOHTYpE

12. Pe3ucTop - 3T0O MacCUBHBIN 3JIEMEHT ANEKTPUUECKUX IIeMel, 001a1atomuii ornpe-
JIEJICHHBIM WJIA TIEPEMEHHBIM 3HAUYEHUEM JJICKTPUIECKOTO COTIPOTHUBIICHUS
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13. Cuiia Toka XapakTepusyeT PU3NYECKYIO BEIMYUHY, PABHYIO OTHOIICHUIO KOJIU-
YyecTBa 3apsA/a, MPOILIEIIIEro Yepe3 HEKOTOPYIO TTOBEPXHOCTh 32 HEKOTOPOE BPEeMsl, K BEJTUUH-
HE ITOr0 MPOMEKYTKA BPEMEHU

14.  JAM3JeKTPHMK — 3TO BEIIECTBO (MaTepuai), OTHOCUTEIHHO IJI0OX0 TTPOBOIAIIEE
AIIEKTPUYECKUN TOK.
15. DJIEKTPOABHIKYIIAs CHJIA — (DU3MYCSCKas BEJTMYMHA, OIMCHIBAIOIIAst PAa0OTY JIFO-
OBbIX CHJI, KOTOpBIE ICHCTBYIOT B KBa3UCTALIMOHAPHBIX LIEMSIX MOCTOSIHHOTO WJTH MIEPEMEHHOTO TOKa
Yacts B
OTBeThTE HAa BOIPOCHI
16. B 21. A 26. T 31. T 36. A
17. T 22. A 27. T 32. T 37. B
18. A 23. B 28. A 33. B 38. b
19. A 24. b 29. A 34. b 39. b
20. B 25. A 30. A 35. T
Yacts C
Pewiume 3a0auu
40. 400 m/c 43. 5 xJIx
41. 18 1 44, 14 Om
42. 50,4 xJIx 45. 24 Om

4. Cucrema oneHuBanus kKoMiuiekTa ®OC Tekymero KOHTpPOJst ¥ MPOMeKyTOYHOI
aTTecTaluu

Kpumepuu ouyenusanua ycmnozo omeema.

«5» (omauuno) — 3a riryboKOe U MOJTHOE OBJAJCHHE COAEpP)KaHUEM y4yeOHOro marepuania, B
KOTOPOM OOYyYaroIuiicsi CBOOOJHO U YBEPEHHO OPHEHTUPYETCS; 32 YMEHHME MPAKTUYECKH INpH-
MEHSTh TEOPETUYECKHE 3HAHMUS, BBICKAa3bIBaTh 1 OOOCHOBBIBATH CBOM CY)KJCHHMS; 32 TPAMOTHOE U
JIOTMYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — ecau 0OydarOUIMiics OTHO OCBOMJ YUeOHBIH MaTepuai, BiaJeeT HayqyHO-
HOHATUIHBIM aNmapaToM, OPUEHTHPYETCS] B U3YYEHHOM MaTepuae, 0CO3HaHHO IPUMEHSET Teo-
peTuyeckre 3HaHMs Ha MpPaKTUKE, TPAMOTHO M3JaraeT OTBET, HO cojaepkaHue u (opma oTBera
UMEIOT OT/IEJIbHbIE HETOYHOCTH.

«3» (yooenemeopumenvno) — eciu o0y4aroImuiicss oOOHapyXKMBaeT 3HAHWE U TIOHUMAaHUE OC-
HOBHBIX IOJIOKEHUI yueOHOro MaTepualla, HO U3JaraeT ero HEermoJHO, HeMOCIEq0BaTeNIbHO, J10-
IyCKaeT HETOYHOCTH B MPHUMEHEHUH TEOPETUYECKHX 3HAHWA NpU OTBETE HA IPAKTUKO-
OpPHEHTHPOBAHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2» (neyooenemeopumenvHo) — eCciii 0OYJAIONIUNCS UMEET Pa3pO3HEHHBIE, OECCUCTEMHBIC
3HaHUS, TOMYCKAeT OLIMOKH B ONpeAeIeHNN 0a30BbIX MOHATHH, HCKAXAeT UX CMBICI; HE MOXKET
NPaKTUYECKH IPUMEHSITh TEOPETUUYECKHIE 3HAHUS.

Kpumepuu ouenusanusa pegpepama, 0oxknaoa.

B pedepare momxHa ObITh 0003HaUeHa mpobiieMa U 000CHOBaHA €€ aKTyaJIbHOCTh, ClIEIaH
KpaTKHii aHAJIN3 Pa3IMYHbIX TOYEK 3PEHUS Ha pacCMaTPUBAEMYIO MTPOOJIEMY U JIOTHYHO H3JI0XKE-
Ha COOCTBEHHas MO3UIHUSA, CHOPMYIUPOBAHBI BBIBOJBL. Tema MOKHA OBITh PacKpbITa MOIHO-
CTBIO.

Pedepar nmeeT cTporo onpeneneHHyo CTpyKTypy:

1. TuTynbHBINA TUCT (HOMEP CTPAHUIIBI HE CTABUTCH ),

2. Conepranue (HOMEp CTPaHULIBI HE CTABUTCS);

3. Beenenue;

4. OcHOBHas yacThb (COCTOsAIIAs U3 TJIaB, naparpadoB, MyHKTOB);

5. 3akmroueHue;

6. CIuCOK UCIOJIb30BAHHBIX HCTOYHUKOB.
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O6beM pedepaTa TODKEH COCTaBIATH He Oonee 15 cTpaHuIl, 1okana -5-7 CTpaHuIl.

Tekct pedepara BeIpaBHUBAETCS MO IIUPHUHE, JOHKEH OBITH BHITIOJHEHBI mipudToM Times
New Roman Ne 14 yepe3 noayTopHbIi HHTEpBAJL.

TexcT paboThl crieayeT nevaraTh, COONI01as CASAYIOUINE pa3Mephl MOJIEH; IeBOe — HE MEHee
30 MM, ipaBoe — He MeHee 10 MM, BepxHee — HE MeHee 16 MM, HuxkHee — He MeHee 20 mm. Ciie-
yeT BKIIOYUTH PEXHUM BBIpAaBHMBAHHE IO IIUPUHE U aBTOMATHYECKHM MepeHoc cioB. AG3all
(oTcTym) B TekcTe paseH 1,25.

CtpaHulibl ciienyeT HyMepoBaTh apaOCKUMH udpamMu, CoOI01asi CKBO3HYIO HyMEpaIuio 1Mo
BCceMy TeKcTy pedepara. Hymepanus cTpaHuil IpOBOJUTCS B IPABOM BEPXHEM YIJIy CTPAHMIIBI,
apabckumu 1udpamu. [Ipu sToM mepBas u BTopasi CTpaHHIIBI (TUTYIBHBIN JIUCT U COJEPIKAHKE)
HE HyMEpYeTCsi, TO €CTh HyMepalus HaunHaeTcs co CTpaHuIbl «BBeaenne» ¢ mudpsl «3».

CnucoK HCMOIB30BaHHBIX MCTOYHUKOB odopmisiercs B coorBerctBuu ¢ ['OCT 7.1-2003
«bubmuorpaduueckoe onucanue AOKyMEeHTOB. OOmue TpeOOBaHUS M MPaBHUJIA COCTABICHUSY,
I'OCT P 7.0.5—2008 «Cucrema ctanaapToB 1o nHMOpMaIuu, OM0IMOTEUHOMY M U3AaTelIbCKO-
My aeny. bubnumorpadudeckas cepuika. O0mre TpeOoBaHUS U MTpaBHUila COCTABICHUS»

CchbUlKkM Ha JIUTEPATYPHBII UCTOYHUK JOJIKHBI OBITH MPABHIIBHO OOPMIIEHBI B BUJIE CHOCOK
B HIWOKHEH YacTH CTPAHUIIBI (TOCPEICTBOM HUX OTACNEHHSI OT OCHOBHOI'O TEKCTa YEPTOH, O] KO-
TO-pOil yKa3bIBAETCsI MOPSIIKOBBIN HOMEDP CCBUIKU apaOckuMu 1ubpamu, GaMuins U MHUIHAIIBI
aBTOpA, MOJTHOE Ha3BaHUE (3arojI0OBOK) UCTOYHUKA, MECTO U3JJaHUS, N3ATEIbCTBO, FOJl N3JaHHS,
cTpanuna.). Ha kaxxmo# cienyromeii cTpaHuile HyMepaluio CChIJIOK HadYuHatoT 3aHoBo (1,2,3...).

«5» (omauuno) — BeIMOMHEHBI Bce TpeOoBaHMs K pedepaTy: o0o3HaueHa npobiaema u 0b6oc-
HOBaHa €€ aKTyaJbHOCTb, C/IeJIaH KpaTKUM aHaINU3 pa3IMYHbIX TOYEK 3pEHHs Ha paccMaTpuBae-
MYIO TIpOOJIEMyY M JIOTHYHO M3JI0KEHa COOCTBEHHAs MO3UIUS, CHOPMYITHUPOBAHBI BHIBOJIBI, TEMA
pacKphITa TOJHOCTHIO, BBIZIEp)KaH 00bEM, COONTIOZCHBI TPEOOBaHUS K BHEITHEMY O(GOPMIICHHIO,
JTaHBI IPABUIILHBIE OTBETHI HA JIOMOIHUTEIBHBIE BOITPOCHI.

«4» (xopouto) — ocHOBHbIE TpeOOBaHUs K pedepary BBIIOIHEHbI, HO MPU 3TOM JOMYIIEHBI
HeouéThl. B 4acTHOCTH, MMEIOTCS HETOUHOCTH B M3JI0)KEHUU MaTepHalla; OTCYTCTBYET JIOTHYE-
CKas MOCJIeIOBATeNIbHOCTh B CYXKICHHSX; HE BhIAEp)KaH 00bEM pedepaTa; UMEIOTCS YIYLIICHUS B
oopmIIeHNHN; Ha JOTIOJHUTEIBHBIE BOMIPOCHI IPH 3aIUTE JaHbI HETIOIHBIC OTBETHI.

«3» (yoosnemeopumenvno) — TeMa pedepara OCBEIICHA YACTUYHO; JIOMYIICHBI (haKkTHde-
CKHE OMMOKU B COAEP)KaHUM TEKCTa WJIM MPH OTBETE HA JAOMOJHHUTEIbHBIC BOIPOCH]; BO BpeMs
3alIUTHl OTCYTCTBYET BBIBO/I.

«2» (neyooenemeopumensvno) — TeMa pedepara He pacKpbITa, OOHAPYKUBACTCA CYIIECT-
BEHHOE HETTIOHUMaHHEe MPOOIEMBI.

Ilpakmuueckue u camocmosnmenbHble padomosl, 0OMauiHUe ORbIMBL O00YUAIOIIETOCS
OLICHUBAIOTCS, YUUTHIBAS CIIETYIOIIEE:

- KaYeCTBO BBINIOJHEHUS IPAKTUYECKON YacTU paboThI;

- Ka4ecTBO 0(hOopMIICHHS OTUETa IO padoTe;

- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

Kasxnprit Bug pabOThI OIIEHUBAETCS 110 TISATH OATBHOM IIKAJIe.

«5» (omauuno) — 3a rry00KO€ U TIOJTHOE OBJIAJICHUE COJIEpPKAHUEM y4yeOHOro MaTepuaiia,
B KOTOpOM 00y4aromuiics CBOOOHO U YBEPEHHO OPUEHTUPYETCS; 38 YMEHHUE NMPAKTUYECKHU MPH-
MEHSTh TEOPETUYECKHE 3HAHMS, BHICKAa3bIBaTh U OOOCHOBBIBATH CBOM CYyXIeHHA. OueHka «5»
(0TNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopowio) — ecnu 00y4aIOMIMINCS TTOJHO OCBOMJI YYeOHBIN MaTepual, BIaJeeT Hayd-
HO-TIOHATUIHBIM alapaToM, OPUEHTHPYETCS B U3YUEHHOM MaTepuaje, OCO3HaHHO MPUMEHSET
TEOpPETUYECKHE 3HAHUA Ha MPAKTHUKE, TPaMOTHO HM3JIaraeT OTBET, HO cojep kaHue U ¢popma OTBe-
Ta UMEIOT OT/EJIbHbIE HETOYHOCTH.

«3» (yoosnemeopumenvno) — ecny o0yJaroIIUiics OOHAPYKUBACT 3HAHUE W TOHUMAaHUE
OCHOBHBIX TOJIOKEHUH yueOHOro MaTepuasa, HO W3JlaraeT €ro HEMOJIHO, HEMOCIeA0BaTEeIbHO,
JIOMyCKAaeT HETOYHOCTH, B NPUMEHEHUH TEOPETUYECKUX 3HAaHUM NpU OTBETE HA MNPAKTHUKO-
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OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HeyooenemeopumenvbHo) — eCiav OOyUJAIOIIMIICS UMEET pa3po3HEHHBIC, OECCUCTEM-
HBIC 3HAHUSA, NOIIYCKACT OI_HI/I6KI/I B OpCACIICHUN 63.30BI>IX HOHHTHﬁ, HCKaXa€T MX CMbICII, HC
MOJKET MPAKTHUECKU MPUMEHATh TEOPETUUECKHUE 3HAHMUS.

Hmozoean konmponsHasa padboma OUCHUBACTCS IO TATH OABHOU IIKaJe CIETYIOUUM
00pa3oM: CTOMMOCTb KaX70oro Bompoca | Oami. 3a mpaBWIBHBIM OTBET CTYAEHT Mojydaer 1
6asu1. 3a HEBEPHBIN OTBET UJIM €r0 OTCYTCTBHE OAJUIbI HE HAUUCIISIOTCS.

Ouenka
Ouenka
Ouenka
Ouenka

«5»
«4»
«3In
«2»

cootBeTcTBYET 86% — 100% npaBUIBHBIX OTBETOB.
co0oTBeTCTBYET 73% — 85% npaBUIBHBIX OTBETOB.
cootBeTcTBYET 53% — 72% npaBUIBHBIX OTBETOB.
cooTBeTcTBYET 0% — 52% npaBUIIBHBIX OTBETOB.
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