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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NPOrpaMmbl

Pabouas nporpamma o611eo6pazoBaTebHON Y4eOHON AUCHUIUIMHBI SBISETCS YacThiO OC-
HOBHOU 00pa3oBaTenbHOM mporpaMMbl B cootBeTcTBUU ¢ OI'OC mns cnienuansHOocTH: 40.02.04
FOpucnpyoenyus (ykpynHennas rpymnma crnennanbroctein 40.00.00 FOpucnpyoenyus), nias o0y-
YAIOLIMXCS 0YHOU POPMBI 00ydeHUSI.

Pabouas nporpamma paspaborana B coorBercTBuu ¢ ®I'OC cpemnero o6mero oopa3oBaHus.

1.2. MecTo y4eOHOI IMCHUIIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/bHONH NPOrpaMMbl

ObmeobpazoBarenbHas yueOHast nuctuminaa OYIL0O8 @u3zuka w3ydaercs B o0uieobpa3oBa-
tenpHOM 1HKIe yuyeOHoro miana OOII CITO na 6a3e ocHOBHOIO 001Iero 0Opa3oBaHus C MOJY-
yeHueM cpenHero obmiero oopazosanus (ITICC3)

1.3. Iliianupyembie pe3yJbTaThl 0CBOCHUS TUCIUIJINHBI:

1.3.1. OcBoeHue cojaepxanus 0011e00pa3oBaTEIbHON yUeOHON NUCIUIUIMHBI 00ECIeYMBaET
JOCTH)KEHUE 00YYAIONIMMUCS CIEAYIOIIUX PE3yJIbTaTOB:

JIUYHOCHHBIX:

— YYBCTBO FOPAOCTH M YBa)KEHHs K HCTOPUH M JOCTIKEHHSIM OTE€YECTBEHHOHN (hM3NIECKON
HaYKU; QU3UYECKU IPaMOTHOE MOBEICHUE B TIPO(ECCHOHAIBHOM JACATEIBHOCTH U OBITY TIpU 00-
palieHuu ¢ IpuOOpaMu M YCTPOMCTBAMH,

— TOTOBHOCTBH K MPOJIOJDKCHUIO 00pa30BaHUs M MOBBIIICHUS KBATU(GUKAIMH B H30paHHOM
po(heCcCHOHATTLHOM JEATSILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH (PU3HUYECKUX KOMITCTESHITUI
B OTOM,;

— yYMEHHE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (M3UYECKON HAyKh M (PU3MYECKHX
TEXHOJIOTUH JIJISl TIOBBINICHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHUSI B BBIOPAHHOM MpO-
(dheccroHaNbHOM IeITEIEHOCTH;

— yMEHHE CaMOCTOATEIbHO JOOBIBATh HOBBIE [T ce0s (hru3ruecKkue 3HaAHUS, UCTIONB3YS AJIs
3TOr0 JOCTYNHbIE HCTOYHUKH UH(DOpMAaIINH;

— yMEHHE BBICTPanBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUS B KOMaHJIE 1O PEHICHUIO 00-
IIMX 33]1a9;

— yMEHHE YNpaBisATh CBOCH MO3HABATENBbHON JESITENbHOCTHhIO, MPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMenHbIx:

— MHCIIOJIB30BAaHUEC PA3JIMYHBIX BHUIOB IIO3HaBaTEIbLHOU ACATCIIBHOCTU JIA PCHICHUSA (1)1/131/1-
YeCcKHUX 3a/1a4, MPUMEHEHHE OCHOBHBIX METO/IOB MO3HAHUS (HAOIIOIEHUS, ONTUCAHUS, U3MEPEHUS,
AKCIIEPUMEHTA) TSl U3YUCHUsI PA3JIMUYHBIX CTOPOH OKPY>KAIOIIEH eHCTBUTEILHOCTH

— HCIIOJIb30BaHHE OCHOBHBIX MHTEIJICKTYaJIbHBIX OMEpaIfii: MOCTaHOBKU 3a1a4yH, GopMy-
JUPOBAHUS TUTIOTE3, aHAIN3a M CHHTE3a, CPABHEHMS, 0000IIECHNS, CUCTEMATH3AIINH, BBISIBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOKUCKA aHAIOTOB, (JOPMYITUPOBAHUS BBIBOJOB ISl U3yUEHUS
PAa3IMYHBIX CTOPOH (1)I/I3I/I'-ICCKI/IX O6’I)€KTOB, SIBJICHUUA U IponeccoB, ¢ KOTOPLIMHU BO3HHUKACT
HEOOXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHAIBHOM cdepe;

— YMCHHC IrCHECpUPOBATH UJACHU U ONIPEACTIATE CPEACTBA, HeO6XO}II/IMBIe JJI UX pealin3aliu,

— YMEHHE HCIIOJIb30BaTh PA3MUYHbIE UCTOYHHMKH IS TOMy4YeHHs (u3ndeckor nHdopma-
IIUH, OIECHUBATH €€ JOCTOBEPHOCTH;

— yMEHHE aHaJIN3UPOBAThH U MPECTABIATH HH(OPMAIIMIO B PA3IMUHBIX BUAAX;

— YMEHHE ITyOJIMYHO TPEACTABIATH PE3YJIBTaThl COOCTBEHHOTO MCCIICIOBAHMS, BECTH AMC-
KYCCHH, JOCTYITHO M TAPMOHHYHO CoueTas colepkaHue u (GopMbl mMpeacTaBiseMoil nHpopma-
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npeomemuuix:

— c(OpMHUPOBAHHOCTH TMPEJCTABICHUN O POJIM U MeCTe (PU3HKH B COBPEMEHHON Hay4dHOU
KapTHUHE MUPA; TOHUMaHue (PU3UIECKON CYIIHOCTH HAOJII01aeMbIX BO BceleHHOH sBieHui, po-
1 (Gu3UKU B GOpMHUPOBAHUH KPYyro3opa U (QyHKIIMOHAIBEHOM TPAaMOTHOCTH YeJIOBEKa JJIsl perie-

HUS NPAKTUHYCCKUX 3a/a4,

— BJIaACHHUC OCHOBOIIOJIararonmmuMmn (bl/ISI/I‘ICCKI/IMI/I IOHATHUAMHU, 3aKOHOMCPHOCTAMH, 3aKO-
HaMH U TCOpUAMU; YBEPCHHOC UCIIOJIB30BAHUC (I)I/I3I/I‘ICCKOI71 TCPMHUHOJIOTUHU U CUMBOJIUKH;
— BJIaACHUEC OCHOBHBIMH MECTOJaMH HAYYHOI'O IIO3HAHHUA, HCIIOJB3YEMBIMU B (bl/ISI/IKeI

Ha6JHOI[eHI/IeM, OIMMUCAHUCM, UBMCPCHUCM, SKCIICPUMCHTOM;

— yMeHHs 00pabaTbIBaTh pe3yNbTaThl U3MEPEHHM, OOHApYKUBAaTh 3aBUCUMOCTb MEXKIY

(1)I/I3I/I‘-I€CKI/IMI/I BCJINYHUHAMHU, 0OBACHATH IMMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOBI,

— chopMHpOBaHHOCTH YMEHHUS peliaTh (U3NYECKUE 3a7auu;

— chopMHpPOBAaHHOCTH YMEHUS MPUMEHSTH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS YCIOBUN
npoTekanus (PU3MYECKUX SIBICHUM B Mpupojae, MpodeccHoHANbHON cdepe U sl MPUHSATHUS

MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

— chopMHpOBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOUICHHIO K (hru3nueckoi nHbopManuu,

IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.
2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Ounasi gopma 00yueHus1

Buo yueonoit pabomut Oovem uacos
O0beM 00pa3oBaTeIbHON TPOrPaMMBbI 108
Pabora o0yyarommxcsi BO B3aNMOeHCTBHH C MPenojaBaTeieM 108
B TOM YHUCIJIE:
nexuuu (ypoku) 54
B (hopMe MpaKTUIEeCKON MOJITOTOBKH (€CITU MPeyCMOTPEHO) *
MPAKTUYECKUE 3aAHATUSA 54

B (popMe mpakTUUECKON MOATOTOBKU (€CITH MPETyCMOTPEHO)

J'Ia60paT0pHBIe 3aHATUA

B (popMe mpakTUUECKON MOATOTOBKH (€CITH MPETyCMOTPEHO)

NuauBuyanbHbINA IPOEKT

CamocrosTenbHas pabota o0yyaronierocs (BCero)

Koncynbranun

IIpomesxyTouHas arrectanus B GOpMe umoz2080u KOHMpOabHOU pabomul 6 1 cemecm-
pe u 3auema ¢ OYyeHKol 80 2 cemecmpe




2.2. TemaTn4yecKuil IJIaH U coePKAHUE TUCHUILINHBI

Ounast popma 00ydeHus

HaumeHoBaHue Coaeprxanue y4eOHOr0 MaTepuasia, NpakKTHYeCKHe U TeopeTHYeCKHe 3aHITHS, CAMOCTOsATe/lbLHAas padora o0y- | O0bem ya-
pa3aesioB U TeM Janumxcs CcOB
1 2 3
Pasnges 1. Mexanuka
1.1. Bseoenue. Ypok: 2
Odusuka — QyHnaMeHTanbHas HayKa o mpupojae. EcTecTBeHHO-HAYYHBI METOA MO3HAHUS, €r0 BO3MOYKHOCTH U TPaHU-
(bl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUS B IPOLIECCE O3HAHUS IPUPOAbL. 3HaueHHe (PU3UKU IIPH OCBOCHUU IIPO-
¢eccuit CI1O u cienmansroctelt CI1O. 3akonsl no3Hanus B ¢puzuke. MoaenupoBanne pU3MYECKUX SIBICHUN U IPO-
neccoB @uznveckas BenuunHa. Cummerpus 1 puszndeckre 3akoHbl. Duznveckue 3aKOHBL. [ paHUIBI TPUMEHUMOCTH
¢m3nueckux 3akoHOB. [loHsTHE 0 hHU3HUEcKO KapTHHE MUpa
1.2. Kunemamuxka Ypok: 2
Mexannyeckoe aprmkenue. [lepememenne. I1yts. Ckopocts. PaBHOMepHOE npsMosnnHeitHoe ABmkeHue. KoopanHatel
TeJa B MPOCTPAHCTBE. 3aMKHYTas cucteMa. Touka oTcueTa. Teopus oTHocuTenbHOCTH [ anuies
PeasnpHOE IBMKEHUE MaTepHATIbHBIX Ted. Y ckopeHue. CBsA3b CKOPOCTH U YCKOPCHHUS
1.3. Pagnoyckopennoe u pag- Ypox: 2
HO3amedn1ennoe 0suiicenue XapakTep U3MEHEHUsI YCKOPEHUS MIPH PA3TUYHBIX BUAAX BMKEHUsI. AHAIHN3 CJI0XKHBIX BHJIOB JBIDKCHHS B KHHEMATH-
ke. CBoOoHOE MaieHue Ten. JBikeHune Tena, OpoIIeHHOro BepTHKAIbHO BBepX. HeBecoMmocTs. JIBrkeHue Tena, Opo-
LIEHHOT'0 TOPU30HTAJILHO
1.4 /leuscenue mena noo ye- Ypoxk: 2
JIOM K 20pU30HmY JIBrkeHHe Tesa, OPOIIEeHHOTO MMO/1 YIJIOM K TOPU30HTY. PaBHOMEpHOE JIBUKEHUE M0 OKPY>KHOCTH. J|BHKEHHUE Tela 110
KPUBOJIMHEIHOHN TpaeKTOPHH KaK YaCTHBIM CiTyyail JBMKEHHS 110 OKPYXHOCTH. XapaKTEPUCTUKH JBIKEHHS TeJla 110
OKPYKHOCTH
1.5 /leuscenue no okpyscno- Ypok: 2
cmu Omnpenenenue IBIKEHHS IO OKPYKHOCTH, IIEHTPOCTPEMUTEIbHOE YCKOPEHUE U eTo HarpasiieHue. JIunelHas u yrio-
Basi CKOPOCTH, MX OTJIMUME U HanpasieHue. [lepron u yactora BpaiieHus..
1.6 Cuna. Macca mena Ypok: 2
[Nonsitne «Cunay. Cuna tshxectu. Bec. Macca tena. Crioco0b1 n3mepenust Macchl tei1. Cuiiel B Mexanuke. Cuia Tsoke-
ctu. Cuna tpenus. Cuna ynpyroctu. IlpuunHsl BO3HUKHOBeHHS ynpyroctd. Jedopmanus, Buasl aedpopmanni. 3aKoH
I'yka
Homawnuit sxcnepumenm no meme «I3mepeHue CHIIb»
1.7 3axonvt Hotomona Ypox: 2

3akons! MmexaHuku HerotoHa. [lepBriii 3akoH HeroToHa. Cuna. Macca. UMmynesc. Bropoit 3akon HetoTona. OcHOBHOM
3aKOH KJaccuueckol auHaMuku. Tpetuii 3akoH HeroToHa.
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1.8 I' pasumayuonnoe noe. Ypox:
3akoH BCeMUPHOTO TsiroTeHus. [ paBuTanonHoe noe. [ paBUTaIiioHHOE TOJIE U JIBHXKEHUE HEOSCHBIX OOBEKTOB.
1.9 Junamuka epauiamensvno- | Ypok:

20 Osuicenue

Cuipl, BO3HUKAIOIINE TP IBIKEHUH TeJla 110 KPUBOJIUHEWHO TpaekTopuu. OcoOEHHOCTH 3aKOHOB THHAMUKHU TTPUMeE-
HUTEJIBHO K BPallaTEIHbHOMY JBIKCHUIO

1.10 Paboma. Mowinocmo. Ypok:
Duepzus. Mexanndeckas pabora. MorHocTs. PaboTa CHITBI TATOTEHMS, CHITBI YITPYTOCTH M CHITBI TPEHHS.
1.11«30n0moe  npasuno | Ypok:

MEXAHUKU)). Hpocmble mexa-
HU3Mbl

3aKOHOMEPHOCTH MPOCTOro phruara. OnuHapHbiid 0ok, Cucrema 0sokoB. [IpocTeie MexaHH3MBI. «30J0TOE TPABUIO
MEXaHHKI)

1.12 Hmnynsc

Ypok:
Nmmynse Tena. 3akoH cOXpaHEeHUs UMITYJbca. PeakTHBHOE ABMKEHUE.
Camocmosamenwvno: llpuMeHeHre PEaKTUBHOIO JBIKCHUS. Y CIIEXH B OCBOCHUU KOCMUYECKOT0 MPOCTPAHCTBA

1.13 3axon coxpanenusn
IHepeuu

Ypok

Mexanunueckas sHeprusi. Kunernueckast sneprusi. Kunernueckast sneprus u pabdora. [lorennmanbHas 3Heprust B rpaBu-
TaMoHHOM moJe. IloTeHumanbHas 3Heprust ynpyro aeopMupoBaHHOTO Tejla. 3aKOH COXPAaHEHHs MOJTHOM MeXaHHde-
CKOM BHEpruu

1.14 Inemenmaul cuopoapoou-
HaMUKU

Ypok
Monenn xunkocti. Kiaccudukaryst IBHKSHHS KUIKOCTH WK ra3a. Y paBHEHHE HEPa3phIBHOCTH CTpyH. JlamuHapHOe
u TypOyJieHTHOEe TeueHue. [IpuMeHeHue 3aK0HOB THIPOa3POIMHAMUKU

Konmponwvuasa paboma Nel

Konrtponbnas padota Nel mo pazneny «MexaHukay

Pa3nen 2. OcCHOBBI MOJIEKYJIAPHOI (PU3UKH ¥ TEPMOAUHAMHUKH

2.1. Ocnognvie nonoicenusn
MONEKYNAPHO — KUHemuye-
CKOll meopuu

Ypok

AToMHCTHYECKasi TEOPHUS CTPOCHUS BeliecTBa. HaOIroIeH!s ¥ OIBITHI, TIOITBEPIKAAFONINE aTOMHO-MOJIEKYIISIPHOE
CTpOeHHeE BellecTBa. Macchl U pa3Mepsl MoJieKyl. TeroBoe NBUKEHHE YacTHIl BelIecTBa. bpoyHOBCKoe NBMKEHHE.
Judoysus. bpoynosckoe nemkenune u quddy3us Kak J0Ka3aTeabCTBO OCHOBHBIX nonokeHnit MKT.

2.2. ¥Ypasnenue cocmosanus
UO0eanvHo20 2a3a

Ypox

CuJsl ¥ 3HEprus MEXXMOJIEKYIIIPHOTO B3auMoaecTBus. MneanbHelii ra3. TemnepaTypa kak Mepa cpeHel KnHeTH4Ie-
CKOW DHEPTUM YacTHIl. Y paBHEHUE COCTOSIHUS HJIeallbHOTO ra3a. OOBsCHEHUE arperaTHbIX COCTOSIHUHN BelecTBa  (a-
30BBIX IEPEXO0JI0B MEX 1y HIMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX NTPEICTaBICHUM.

CratucTuecknil NOAXO NPUMEHUTENBHO K aHAIN3Y CIIOKHBIX CUCTEM MOJIEKYJI. JlaBineHue ra3os. PacnpeneneHue
MOJIEKYJI HECAIBHOIO I'a3a [0 CKOPOCTAM

Camocmoamensno: TeMmneparypa Kak Mepa U3MEPEHUS CPETHEN KHHETHUECKOW SHEPTMH MOJIEKYJI B 3aMKHYTOHN CH-
creme. Tepmomerpuueckoe Teno. Llkansl remueparyp (Peomiopa, Llenbcust). AGconoTHast IKajia TeMIeparyp.
Camocmoamenvrno Kpucrammmuecknue 1 aMmopgHsle BenecTsa. JKumkne KpucTauibl

2.3. Pacnpeoenenue monexyn
UOeanbHo20 2a3a no CKopo-
cmam

Ypok
OcHOBHBIE TapaMeTphI MpoLeccoB B razax. Cesazb Mexay HuMu. OcHoBHOe ypaBHeHue MKT. M3ompouecchl u ux rpa-
¢ukn. CB3b MKy JIaBJICHHEM U CpeJIHe KMHETUYeCKOH 3Heprueil Monekyn rasza. Pabora rasa.
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CBs13b MEXKIy HICATHFHOM MOJEIBIO Ta3a U pealIbHBIMU Ta3aMu. Y paBHeHHE MeHeneeBa-Kimameipona

2.4 Ceoiicmea 2a306 u jxcuoxko- | Ypox 2
cmeii Crpoenue xxuakux tes. CKOpoCTH IBUKEHHUS MOJIEKYJI B )KMJIKOCTIX U UX U3MepeHue. [loBepXHOCTHOE HATsKEHUE.
[lonsTne «cMaunBaemMocTh». CMadrBaeMble 1 HecMadnBaeMble Tapsl BemecTB. Kpaesoit yron. Kanmmmsp. CoiicTea
KaluJuIIpoB
Jomamnmii 3xcnepumenT: VccnenoBanue KanwUISIPHBIX SIBICHUI
2.5 Ceoiicmea meepovix meJ Ypox 2
dazoBele nepexosl. [leppoHayanpHble MOHATHS 00 OCHOBHBIX Mpoueccax OCOOEHHOCTH MTOBEACHHS TBEPABIX TET U
KUAKOCTEH MpH pa3IuHBIX TeMIleparypax. Pacimmpenne u cxaTue TBepAbIX TN U )KUIKOCTEH.
[epexoansie (pa3oBbie) mporeccs — UCIapeHue U KoHAeHcaus. Breigenenue (mornomenue) temia. Popmyisl pacuera
2.6 @azosvie nepexoonl Ypox 2
IloHsATHE «BHYTPEHHSS 3HEPTHUsI CUCTEMBI», CBSI3b €€ C IPYTUMH TEPMOIMHAMUYECKUMH XapaKTEPUCTUKAMHU
2.7 Buympennssn Inepzus cu- Ypok 2
cmemul. [onstue «HaceieHHBIN Tapy». OCHOBHBIE CBOICTBA HACKIILIEHHOI'O M HEHACHIIIIEHHOTO napa. Kputnueckoe cocTosiHue
BEIIECTBA
2.8. Hacviuennwtii nap u e2o IIpakTH4yeckoe 3aHATHE 2
ceoiicmea. Kpumuueckoe co- Pemrenue 3anau mo reme «CTpoeHue ra3000pas3HbIX, )KHIKUX U TBEPIBIX TEID
CmosAHUEe geulecmea.
2.9 Tepmoounamuka. Ypok 2
VYpaBHeHue TerioBoro 6ananca. [lepoe Hauano TepMoarHaMUKU. AnnabaTHbIH mporecc. Bropoe Hauano Tepmoau-
Hamuku. TepMoauHaMuyeckas 1mkana reMmneparyp. CoiicTBa nmapoB. HachlmeHHsbIi ap u ero cBoiicta. Touka pochl.
Kunenue. 3aBucuMocTh TeMIepaTypsl KulieHus1 oT nasineHus. llepenaua rerna. Buasl Termonepenaun
2.10 llepgoe nauano IIpakTH4yeckoe 3aHATHE 2
mepmoounamuxu Bropoe Pewmenne 3ana4 no teme «Pa3oBble NEPEXOIBIY
HAYAJI0 TEPMOAUHAMMUKH
2.11 Hukn Kapno. Tennoesvte IIpakTH4yeckoe 3aHATHE 2
MAWUHbBL Pemenue 3agau no reme «OCHOBBI TEPMOANHAMUKI
Konmponvuasa paboma Ne2 KonTponbHas pabora Ne2 mo pasneny «OCHOBBI MOJICKYJISIPHON (PU3UKH U TEPMOIMHAMUKIDY 2
Hmozo 3a 1 cemecmp | 54 (30/24)
Paznen 3. dnekTpuyeckoe H MATHUTHOE TOJ1€e
3.1 IIpoeoonuxu u ounex- Ypox 2

MPUKU 6 INEKMPU1ecKom no-
ne. Konoencamoput

JusnekTpuku B anekTpuaeckoM nosne. [lonspuzanus nusnexrpukos. 3akoH Kynona. [lorennman. PazHocTs noteHunuma-
JI0B. DKBUNIOTEHIUAIBHBIE TOBEPXHOCTH. CBSI3b MEXIY HANPSKEHHOCTHIO M PA3HOCTHIO ITOTEHIIMAIOB 3JIEKTPHYECKOT0
nosist. [IpoBogauKy B anexTpuyeckom mose. Konnercaropsl. CoenrHeHne KOHASHCATOPOB B OaTapero. JHEprus 3aps-
KEHHOTO KOHJEHCATOpa. DHEPrusl 3JIEKTPHUUECKOTO IOJIS

Camocmoamenvno: INSKTpUUYECKOE M0JIe. DISKTPUUECKHUE 3apsiibl. 3aKOH cOXpaHeHus 3apsiaa. HanpskeHHOCTh 3ek-
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TpudecKoro nojist. [TpuHmun cynepmo3unmn monei. PaboTa Crit 2IeKTpOCTaTHIECKOTO IO

3.2 ITocmosannwlit mok

Ypok

OCHOBHEIC TTOHATHS ITOCTOSHHOTO TOKA. Y CIIOBHS, HEOOXOAMMBIC [Tl BOSHUKHOBEHUS U MOIICPKAHUS SJCKTPUICCKO-
ro Toka. Cuja ToKa ¥ IJIOTHOCTh Toka. 3akoH Oma i yuactka 1ernu 6e3 3J[C. CriocoObl coeTMHEHHS TPOBOTHUKOB
[TonHas snexkTpudeckas 1ens. 3akon OMa urst nenw, conepskameit ncrounuk JJIC. CoenMHEHHE HCTOYHUKOB DJICKTPH-
YECKOH DHEPruH B 6aTapero

3.3 dnexmpuueckoe conpo-
mueienue Mamepuanos

Ypok

3aBUCUMOCTb JEKTPHUIECKOTO CONTPOTUBIEHUS OT MaTepUaa, AJIUHBI U IJIOLa 1 OMEPEYHOr0 CEYEHUS POBOTHHUKA.
3aBUCHUMOCTD MIEKTPUIECKOTO CONPOTUBIICHUS IIPOBOAHUKOB OT TeMrepaTypsl. 3akoH J[xoynst—Ilenna. Pabora u
MOILIHOCTb JIEKTPUUECKOTO TOKA.

Camocmoamensno: Tennosoe nelictue Toka. Mcnone3oBanue 3akona Jxoyns-Jlenna

3.4 Dnekmpuueckuii mox 6
Memannax, HuoOKocmsax u 2a-
3ax

Ypok

DIEeKTPUICCKU TOK B METAIIAX, KUIKOCTIX U ra3zax. CBEpXMPOBOAUMOCTE DIEKTPOIIN3. 3aKOHBI AIeKTpoau3a I1pu-
MeHeHHe JekTposin3a Monnsanus ra3os. [IpuMeHeHe HOHM3UPOBAHHBIX T'a30B. ["azopa3psaHbie TpyOku. JIFoMUHEC-
LICHTHBIC ICTOYHUKU CBETA

Camocmoamensno: [lpuveneHe HOHU3UPOBAHHBIX Ta30B. ['a3opa3psmubie TpyOKu. JIFOMHUHECTIEHTHBIE ICTOYHUKH
CBeTa

3.5 Maznummnoe none. Maz-
HUMHDBLIL NOMOK

Ypok

MarnutHOe none. BekTop HHAYKIIMY MATHUTHOTO HOJIs. 3aKOH AMIiepa. DJIeKTPOMarHuTHasE UHAYKIMS. MarHuTHbIA
MOTOK. J[elicTBME MarHUTHOTO OIS Ha TIPSMOJIMHEHHBIN MPOBOJHIK ¢ TOKOM. PaboTa 1Mo mepeMenieHrio MpoBOIHIKA
C TOKOM B MarHUTHOM 1ose JleificTBre MarHuTHOTO NOJIs Ha ABMKyIIMiics 3apsia. Cuna Jloperua.

Jdomamnuii sxcniepumenT: VccrienoBanne CTpyKTYpbl MArHUTHOTO 1OJIs («(oTorpaduisk» CUIIOBBIX JTHHUI MarHUTHO-
'O TIOJIS)

Camocmosamenwvno: Vicionp3zoBanue 0cOOEHHOCTEH MArHUTHOTO TIOJISI IJISI 3aIMCH 3BYKa M W300paKeHHUsI

3.6 Duepeusn maznumnozo no-
JiA

Ypok

[IpuHun gedcTBUS NIEKTPOreHepaTopa 1 JIEKTPOIBUTaTENs TIOCTOSIHHOTO ToKa. [IpuHIMT paboThl 3JIeKTpOr3MepH-
TEJILHBIX IPHOOPOB.

BsaumogeiictBue TokoB. Buxpeoe anekTpuueckoe nosie. CaMOMHIYKINS. DHEPTUs MarHuTHoOro noiis [lpumenenue
3akoHa Jlopenia. OnpeaeneHue yaeapHOro 3apsiaa. Y CKOPUTETH 3apsSKEHHBIX TaCTHII

Camocmosamenwvhno: TUIIONOTHS U XapaKTEPUCTUKU M3MEPHUTENBHBIX IPUOOPOB

3.7 llonynpoeoonuxu

Ypox

[MonynpoBogHUKH DIEKTPUUYECKHIA TOK B TTOIYNpoBoAHUKaX. CoOCTBEHHAs! MPOBOJMMOCTh TOIYIPOBOIHUKOB. J{0-
HOpHas ¥ akientopHas npuMmec. [lomynpoBogauky p- u n- tumna. [loxynpoBoTHUKOBEIE IPHUOOPHL: TUOJ M TPAH3H-
CTOD.

Camocmosamenvno: Tupuctopsl. Mukporpoieccopsl. [1oTynmpoBOTHIKH — OCHOBA COBPEMEHHOM JIEKTPOHUKH

Konmponvuasa paboma No3

KonTponbHas padora Ne3 mo paznerny «IeKTpHUIECKOe U MarHUTHOE TI0JIE»




Pasznen 4. Kojie0anus ¥ BOJHBI

4.1. Mexanuueckue Koneoanus
U 60JIHbI

Ypox
Mexannyeckue koiebanus. KonebarensHoe nemkenue. [IpespaiieHue sHepruu npu KojaedaTenbHOM qBkeHnU. CBO-
00HBIE 3aTyXarOIINe MEXaHUIEeCKHE KOIeOaHusI.

JomanrHuii sxcnepumenT: VccnenoBanue koneOaHuii MATEMaTHUECKOTO MAasTHUKA

4.2 IIpunyun I'oiizenca-
Dpenenn

Ypok

Bremnyxaennpie MmexaHndeckre konebanws. Mexanndeckuit pesoHanc. [Ipuranun ['roirenca-®Openens [lonstie o au-
(hpakunm MexaHHIECKUX BOJH. MIHTEp(depeH s BOIH

Camocmoamenvno: YIIbTPa3BYK U €r0 HCIONb30BAHNUE B MEIUIIMHE U TEXHUKE.

4.3 DnekmpomazHumHbsle Ko-
neoanusn. Ilepemennuvlit. mok.
TI'enepamoput moka

Ypok

CBoboHbIe 2NIeKTpOoMarHuTHBIE Konebanus. [IpeBpamenue sHepruu B KojaebaTeNbHOM KOHTYpeE. 3aTyXaromue 3JeK-
TPOMarHuTHeIE KojieOaHus. | eHepaTop He3aTyXaroIuX JEeKTPOMAarHUTHBIX KoJeOaHuH. BrIHy K 1eHHbIE 251eKTprye-
ckue konebanusi B LC-xontype. [lepemennslit Tok. ['eHepaTop nepeMeHHOro ToKa. PeakTuBHOE, EMKOCTHOE ¥ UHITYK-
THBHOE COMPOTHUBIICHUS IEPEMEHHOTO TOKa. 3akoH OMa IJisl JICKTPHUECKOH 1 TepeMeHHOro Toka. Pabora u momi-
HOCTP TIEPEMEHHOTO0 TOKa. DIEKTPOABUTATENN TIepeMeHHOTo Toka [ 'eneparopsl Toka. Tpancdopmaropsr. Toku Bbico-
Kol yactoTel. O1HO W TpexQa3Hblil TOK

Camocmosamenwvno: [lonydenue u nepenaya 3ekrposaeprun. [Ipobnemsl s3HEprocoepekeHusI

4.4 dnexmpomaznummnoe noie

Ypox

DNEeKTpOMarHuTHOE TI0JIe KaK OCOOBIH BU MaTepHH. DJIEKTPOMAarHUTHBIE BOHEL. Bubparop I'epma. OTKpHITHIH KOTTe-
OarenbHbBIN KOHTYD. M300perenue paauo A.C. [TonoseiM [IprHIMIIEI pagroCBsI3U U TEIeBUICHUS. PaguonokaTopbl
Camocmoamensvno: CKOPOCTh pacCIpOCTPaHEHU JIEKTPOMArHUTHBIX BoJH. [lIkana snekTpoMarHuTHBIX BoJH. Paguo-
ynpasneHue. CoToBas CBA3b.

Konmponwvnaa paooma Ned

Kontponbnas padora Ne4 o pazneny «Konebanus 1 BOIHBD»

Pa3nen 5. Ontuka

5.1. I'eomempuueckan onmuka.
Onmuueckue cucmemul

Ypok
[Ipupona cBeta. CKOPOCTh pacIpOCTpaHEHHsI CBETA. 3aKOHBI OTPAXKEHHS U IpesoMiieHns cBeta. [lonHoe BHyTpeHHee
otpaxxeHue. JInn3bl. ['na3 kak ontuyeckas cucreMa. JInnzel. @opMynna TOHKOH JIUH3bL. [Ipenomienne Ha TpexrpaHHON
npusMe. OnTryecKre nprudopsI

JomamHuii 3kcnepuMeHT: M3yueHue 3aK0Ha OTPAKEHUs CBETa

5.2 Ceemoeuie 6oanbl.
ugppaxyusn ceema

Ypox
BonroBsie cBoiicTBa cBeta. [udpakuns cBera. [JudpaknnoHHas pemeTka.

CamocTrosiTeibHas padoTa
Jomanrnumii 3xcnepument: Habmonenne sBieHns quQpakiuy CBETa Ha OJJUHAPHON TSN

5.3 Humepgpepenuyusn ceema.
Honapuzayun ceema

Ypox
Wutepdepennus ceera. KorepeHTHOCTH CBETOBBIX Jiyueil. THTepdepeHins B TOHKUX IuieHKax. [1oiockl paBHO#t ToI-
uuHbl. Konsua Hetotona. Ionspuszanus nonepeunsix BonH. [longpuzanus ceeta. J{BoitHoe myuenpenomuenue. [lomns-
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pOuIIBI
Camocmoamenwvno: Vicnons3oBanne nHTepEpeHIINY B HayKe U TexHuke. [lonarue o rojgorpadun

5.4 lucnepcusn céema

Ypok

Jucniepcust ceera. Bupbl criektpoB. CriekTpbl ucnyckanust. CIeKTpbI MOTJIOmeHUs. Y 1bTpaduoieToBOe 1 HH(PAKPaCHOE
m3nnydeHus. PaBHOBECHOE TEIIIOBOE U3ITyUCHUE.

Camocmoamensno: PentreHoBckue myun. Vx nmpupona u cBoiicTBa Vcmonb30BaHue BOJTHOBBIX CBOMCTB CBETA B HAYKE

" TCXHUKC

Konmponwvnan paboma Ne5

Kontponbnas padora Ne 5 o pazgeny «OnTuka»

Pa3znen 6. OcHOBBI clleNMAJIbHON TEOPHH OTHOCHTEILHOCTH

6.1 Inemenmor CTO

Ypok
WHBapraHTHOCTH MOy ISl CKOPOCTH CBETa B BakyyMme. [IpuHIun otHocuTensHOCTH OHHIITEeHHA CBA3b MAacChl U SHEP-
T CBOOOHOMN YaCTHIIBI. DHEPTHsI IIOKOSI.

Pa3zpnen 7. JineMeHTHI KBAHTOBOI (pu3nkn

7.1. Keanmoeote ceoiicmea
ceema.

Ypok

Hyanusm cBoiicTB cBeta. KBantosas ontuka. KBantosas runotesa [Inanka. @oronsl. BHemHuii ¢poToanekTpuiaeckuit
a¢dext. YpaBHeHHe DifHINTEHA 115 BHEIIHEro dotodddexra. KpacHas rpanuma porosddekra. Buyrpennnit ¢porto-
addext. DotoH. Turer potornementos. Jlapnenue ceera. KBaHTOBBIE reHEpaTOPHI

Jomamnuii sxcniepumenT: Habmrogenue nHPpakpacHOTO H3ITyYSHHUs C TOMOIIBIO0 MaTpHILIBI (hOoTOAIapaTa COTOBOTO
TenedoHa

7.2 Duzuka amoma

Ypox

®dusuka atoma. PazBuTue B3IIIA10B Ha CTPOEHNE BEILlECTBAa. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojgopoaa. Moxenu
crpoenus aroma. OnbiTsl O.Pesepdopna Iloctynarer bopa. Monens aroma Bogopoaa no H.bopy. ®uzu-

Ka aTOMHOT0 siapa. EcTecTBeHHAas paAM0aKTHBHOCTE. 3aKOH palnoakTUBHOTO pacnaga. CrnocoObl HAOIIOAEHUS U PETH-
CTpaluy 3apsHKEHHBIX YaCTHIL

Camocmoamenwvno: dpdext Basunosa—UepeHkona.

7.3 Cmpoenue amoma. Soep-
Hble peaKkyuu

Ypok
Crpoenune atoMHOTO siipa. JleheKT Macchl, SHEPTHUs CBSI3M U YCTOHYMBOCTH aTOMHBIX sijiep. SnepHbie peakiuu. Mckyc-
CTBEHHAsI paIHOAKTUBHOCTh. Pauaiiys u ee BINMSHUE HA YEJTOBEKA

CamocmosamensvHo: HonyquI/Ie paarOaKTUBHBLIX U30TOIIOB U UX ITPUMECHCHUC. buonorngeckoe )Z[eﬁCTBI/Ie paanoak-
THUBHBIX HSHyQCHHﬁ.

7.4 [lenenue masucenvix aoep.
Tepmosnoepnasn peakyusn

Ypox

Henenue tsoxensix siaep. LlenHas saepHas peakuud. Yipasisgemas LenHas peakius. SaepHbiii peakrop. Tepmosiep-
Has peaknus. TOKOMAK.

Camocmosamenwvno: Vicnonb30BaHNe aTOMHOM SHEPTUU B MUPHBIX LEJIX. S iepHasi JHepreTUKa B COBPEMEHHOM MUpE.
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7.5 Dnemenmapnuie uacmuypl. | Ypok 2

Coepemennasn gpuszuueckasn OnemenTtapHble yacTuibl. CoBpeMeHHas (hu3ndyecKkas KapTHHa MUPa
Kapmuna
Konmponvuas paboma Ne6 KonTponbras pabora Ne 6 1o pasaeny «MeMeHTHI KBAHTOBOU (DH3UKIDY 2

Pa3nen 8. OBomronus BeeaenHoi

9.1. Dnemenmeol acmponomuu | Ypok 2
u acmpoguzuxu ConHeuHast cucTema, TUTaHEeThI, CITyTHHKH, aCTEPOUIbI 1 KOMETHI. 3Be3/bl. | anakTuka. Beenennas

Hmozosas konmponvhasn pa- Hmozosasn konmponvhas paboma 2
boma

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

HUTOI'O: Jleknmii/mpakTH4eCKUX 54/54

[TocmenoBarenpbHOE TEMATHUECKOE INIAHUPOBAHUE COACpKaHMs pabodeil MporpaMMbl 001Ie00pa30BaTEIbHON YIeOHOW MTUCITUTUIMHEI, KaJeHIapHbIe 00he-
MBI, BUJIbI 3aHATUH, (OPMBI OpPraHU3aIUN CAMOCTOSITEIIBHON pabOThI TAK)KE KOHKPETH3UPYIOTCS B KaJIeHAapHO-TeMaTtuieckoM riane ([Ipmnoxxenue Ne 1)
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3. ©OPMbI KOHTPOJI5SI K METOAUYECKHUE MATEPHAJIBI, OITPEJNEIAIOIIHAE
INPOHEAYPbl OHEHUBAHUSI 3BHAHUU, YMEHUH, IPAKTHYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU

®ony oneHoUHBIX cpeacts (nainee — POC) — KOMIUIEKT METOJIMYECKUX U KOHTPOJIBHBIX Ma-
TEPHUAJIOB, UCIOJIB3YEMBIX MPHU MPOBEACHUN TEKYLIEr0 KOHTPOJIS OCBOCHHSI Pe3yJIbTaToOB 00yue-
HUS ¥ IpoMexxyTouHol arrectauuu. (IIpunoxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMNU JTUCIHUIIJIMHBI

4.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHun1o

Jl1st ocBOeHUsI AUCHUIUIMHBI TpeOyeTcst yueOHast ayAuTOpusi, KOTopas JO0HKHA YAOBIIe-
TBOPSITh TpeOoBaHUAM CaHUTAPHO-3MUAEMHUOIOTMYECKUX MPABUJI U HOPMATHUBOB U OBITH OCHa-
[ICHA TUIIOBBIM 00OPYIOBaHHEM, B TOM YHUCIIC CIICIUATM3UPOBAHHON yaeOHOW MeOeIbio U Cpe/i-
CTBaMU OOYYEHHMsI, JOCTATOYHBIMU JIJIsl BBHIOJHEHUSI TPEOOBAaHUN K YPOBHIO MOJATOTOBKHU OOY-
YaIOMUXCS

4.2. YueOHo-MeToAHYecKOe U MHPOPMALMOHHOE 00ecTieyeHue TUCUMIIMHBI (MOTYJI51)

4.2.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIBHOI Yy4eOHOI JUTEpaTypbl, HEOOXOAUMOM st
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

OcHoBHasi yyeOHasi IuTEpaTYpa:

1. Uzeprun, 3.T. ®msuka: yaeOnuk as 10 xracca o6meodpa3oBaTenbHBIX OpraHu3awii. ba3oBerii
yposenb: M: OOO "Pycckoe cinoBo-yueOnuk", 2021.-271 c.

2. Wzeprun, D.T. Ousuka: yuebnuk aist 10 kmacca o0ieoOpa3oBaTenbHBIX Opranu3anuil. bazoBbiit
yposenb: M: OOO "Pycckoe cinoBo-yueOHuk", 2021.-224 c.

Jlono/IHUTeIbHASL yYeOHAas JInTepaTypa:

3. Pammonos, B.H. ®u3uka mis komiemkeit:yd.moc. i cpens.npod.odpazosanus /B.H.Pagnonos.-
M.:"3n-Bo FOpaiir, 2023.- 202 c. [QnextpoHHsbIi pecypc]. URL:
https://urait.ru/search?words=%D0% A0%D0%B0%D0%B4%D0%B8 %1D0%BE%D0%BD%D0
9%BE%D0%B2%2C+%1D0%92.%D0%9D.+%D0% A4%D0%B8%D0%B7%D0%B8 %1D0%B A%
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 obpamenus: 09.09.2023).

4. Poraues H. M., JleBuenko O. A.babaes B.C. ®usuka. YueOHbI# Kypc i cpeaHero npodeccuo-
HabHOTO 00pazoBaHus: YuebHoe mocodue st CI1O.- M.: Usnarensctso "Jlanp" ,2023
https://e.lanbook.com/book/276449?category=918 (nata obpamenus: 09.09.2023).



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%D0%B4%D0%B6%D0%B5%D0%B9
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%D0%B4%D0%B6%D0%B5%D0%B9
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%D0%B4%D0%B6%D0%B5%D0%B9
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%D0%B4%D0%B6%D0%B5%D0%B9
https://e.lanbook.com/book/276449?category=918

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «UHTep-
HeT» (naJiee - ceTh «MHTEpPHET)), HEOOXOAUMBIX VISl OCBOCHUS M CIUIJIMHBI (MOIYJIs1)

Ilepeuensb norosopos I6C u B/|

Yyeod- Cpoxk neii-
HBIH HanmeHoBaHMe T0OKYMEHTA C YKa3aHUEM PEKBU3UTOB CTBUS T10KY-
roj MEHTa
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 R

11.07.2023

no 11.07.2024

HoroBop Ha noctyn k ObC ZNANIUM.COM wmexny YYHuT B
mune pupekropa CO YYHuT u OO0 «3ranmym»Ne 223/801 ot
23.08.2023 (mpenoctaBiieHre q0CTyMa K Kouiekiuu DDV «Dene-
pasbHBIN TIepeueHb Y4eOHHKOB n3aTenbcTBa «IIpoBenienne»

C 28.08.2023
no 27.08.2024

Jlorosop Ha noctyn k DBC «39BC FOPANT (momHas KOJLICKIIHs)
mexay YYHuT B smue nupekropa CO YYHuT u OO0 «Onek-
TpoHHOE M3aarenbcTBO FOPAUT» No 1/24-36¢ ot 01.03.2024 1.

C 03.03.2024
no 02.03.2025

JHorosop Ha noctyn Kk ObC «YHuBepcuterckas 6ubiInoTexa OH-

01.10.2023 no

naitn» mexny YYHuT «Hekemenua» Ne 223-1279 ot 26.09.2023 30.09.2024
Horoop Ha goctyn k ObC «Jlanb» mexny YYHuT u m3parens- | C 08.08.2023
crBoM «Jlaap» Ne OI'3-1033 ot 20.07.2023 o 07.08.2024
JloroBop Ha AOCTYI K DJIGKTPOHHBIM H3JIaHUSIM B COCTaBe 0a3bl

mauelx «HAVUHAA  DJIEKTPOHHAA  BUBJIMOTEKA | C 01.01.2024

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

no 30.12.2024

Horosop na B/ nuccepranuit mexay YYHuT u PI'b Ne 223-997 | C 10.08.2023
or 11.07.2023 o 09.08.2024
JHorosop o nogkmtouennu k HOb u o npepoctaBieHuu A0CTymna K
oovextaM HOb Mexny baml'V B nune aupexropa CO baml'V ¢
OI'BY «PI'B» Ne 101/H3b/1438-I1 ot 11.06.2019 C 11.06.2019

HononuurensHoe cornamenne k poroBopy 101/HObB/1438-m ot
11.06.19 r. 06 U3MEHEHUHN CTOPOHBI JJIOTOBOPA BCIIEJCTBUE peopra-
Hu3auuu B popme npucoenunenus mexay Y YHuT B nune nupex-
topa CO YVYHuT ¢ ®I'BY «PI'b» 0114.02.2023 T.

no 10.06.2024

Horosop Ha noctyn k 95C BOOK.ru (moctyn x yueOHuky: OcHo-
BBl POCCHICKOM rocy1apcTBEHHOCTH : yueOHuk / A. B. Manbko, A.
A. Buikos, B. B. I'ypses [u np.] ; mox pen. A. B. Manbko. —
Mocksa : KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5)
mexny YYHuT B muue aupekropa CO YVYHuT u OO0 «KuoPyc
Mmeaua» Ne 75 ot 23.10.2023 .

C 23.10.2023
no 22.10.2024

4.2.3. Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMBbIX NPH OCYIIECTBJICHUH
00pa3oBaTeIbLHOIO NpoLecca M0 AUCUHUILIMHE (MOLYJ/II0), BKJIIOYAs NepeYeHb NPOrpaMMHO-
ro ooecreyeHuss 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)
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10.
11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

Ne

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

Kaspersky Endpoint Security

CS4 EXT  Russian

Mathcad University Classroom Perpetual-15
Floating

MATLAB Classroom new Product Concurrent
License

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmc

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmc

Office Standart 2010 RUS OLP NL Acdmc
IIporpamMmHblii KOMILIEKC

"BupryaneHble naboparophbie pabotsl o Co-
MPOTUBJICHUIO MaTepHaoB"

Columbus 2007 / Columbus 10

AO «Ydaner» (Untepuer)

ABUC «Pycnan» (Moxynn)

®OH/] PT'b

baza 31eKTpOHHBIX EPHOANIECKUX H3JaHNI
9BC «Jlanp»

baza naHHBIX «DNEKTPOHHO-OMONMMOTEUHAs CH-
ctema elibrary»

OBC «YHuBepcHuTeTcKast OMOIHOTEKa OHIIAH»

Windows Vista Business
Windows XP

Windows 7

Windows 10

Kou-Bo IIK

30 / OO0 «OO6mmecTB0 MHOOPMALMOHHBIX TEXHOJIOTHI».
I'ocynapcrBennsiit kKoHTpakT Nel3 ot 06.05.2009

32 / OO0 «Ob6mecTBo HHGYOPMAIIMOHHBIX TEXHOJIOTUI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

950 /000 «Cwmaprmaitay» ['paxmaHCKO-TIpaBOBOH JOTOBOP
Ne44/013 ot 06.12.2021

15 / OO0 «O6mecTBOo HH)OPMAIMOHHBIX TEXHOJIOTUI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

15/ T'ocynapcrBennsrit kouTpakt Nel6 ot 11.01.2011

200 / OO0 «O6mecTBO HHOOPMAITMOHHBIX TEXHOJIOTHI.
I'ocynapcrBennsiii KoHTpakT Nel3 ot 06.05.2009

137 / 3A0 «CodtJlaita Tpeitn». ['ocymapcTBeHHBIN KOH-
Tpaxt ot 18.03.2008

200 /JInnen3uonHsIi gorosop Ne04297 ot 9.04.2012

20 /UIT Ky3emun Aunexceii Jleonnnosuy, norosop Ne0O1-
11 o1 02.11.2015

JoroBop Ne273RK1154-10 ot 1 utomnst 2018 r.

1 / OO0 «OTKpHITHIC OMOTHOTEUHBIC CHCTEMBI» JOTOBOP
Ne(095 o1 01.09.2014 r.

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

He orpanmdeno/ OO0 «MBUCy. Jorosop Nel33-IT 1650
o1 03.07.2018 r.

He orparmdeno / OO0 «3BC JIAHb». loroBop Ne848 ot
03.09.2018 .

He orpammgeno / OOO «PYHEB». [loroBop Nel256 ot
13.12.2017 r.
27000 / OOO
03.09.2018 .
137 / Codtnaita Yda. 06.05.2008 .

JInuensnonnoe cornamenue MSDN. ['ocynapcTBeHHBIH

koHTpakT Ne9 ot 18.03.2008 r. 3A0 «CodtJlaitn»

«HekcMenua». Horosop Ne847 ot

Heorpanmuenona 3 roma/ Microsoft Imagine. IToammcka
No8001361124 ot 04.10.2017r.
Heorpannuenona 3 roma/ Microsoftimagine.IToamucka
Ne8001361124 ot 04.10.2017r.

14



MMPUJIO)KEHHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YYPE-
XAEHUE BBICILIET'O ObPA3OBAHUA
«YOUMCKUN YHUBEPCUTET HAVKH M TEXHOJIOT Uk »

CrepauTamakckuil puuan

Komnemx

KanennapHo-reMaTuyecKuil nJjiaH

10 JUCLUIIINHE OVYII.08 ®u3uka
CIIENUAIBHOCTD
40.02.04 HOpucnpyoenyusn
KOJI HAaNMEHOBaHUE CIEIHAIBLHOCTH
KBTI (UKAIUS
HOpucm

Pa3paboTtunk (cocTaBUTEND)
Ilpenooasamenu

bouko H.b., Kacumos P.A.,
Cnupuoonosa H.A

ydeHasl CTeleHb, yIeHOe 3BaHHE, KaTero-
pus, ®.1.0.

Crepiuramak 2024
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Ounas ¢popma 0OyueHust

Ne | HaumeHnoBanue pasje- Kon- | Kanennapusie | Bun 3ans- | Jlomaiinee 3ajanue
n/ | JOB ¥ TeM BO | CPOKM H3yye- | TUSA
1 4yacoB | HUA (TIJ1aH)
1 cemectp 544 (30/24)
Pasngen 1. Mexanuka
1. | 1.1. Beeoenue. 2 CEHTSIOph Ypok [1] -C.8-10;
[2] -C.24-26
[3]-C.45
2. | 1.2. Kunemamuxa 2- CEeHTSIOPh Ypox [1] -C.28-34
3. | 1.3. Pasnoyckopennoe u 2- CEHTSIOph Ypok [1] -C.28-34
PABGHO3AMEOSICHHOE [2] - C.94-96
odsudicerue
4. | 1.4 JJeusncenue mena noo 2 CEeHTSIOPh Ypok [1] - C.28-35
Y2TIOM K 20PU30HMY
5. | 1.5 Jeusicenue no 2 CEeHTSI0Pb Ypox [1] -C.28-34
OKpYJICHOCIU [2] - C.94-96
6. | 1.6. Cuna. Macca mena 2 CEHTSIOPb [Ipakt. 3a- | [1]—C.42-45
HSTHE
7. | 1.7 3axkonvt Hetomona 2 CEeHTSI0Pb Ypox [1] -C.35-42
8. | 1.8 I'pasumayuonnoe 2 CEHTSIOPh [Ipakr. 3a- | [1] -C.35-42,
noue. HATHE [2] -C.13-14
9. | 1.9 Junamuxa spawa- 2 CEeHTSIOPh [Ipakr. 3a- | [2] -C.13-18
menvnozo dsuiicenue HATHE [4] — C.56-61
10. | 1.10 Pa6oma. Mow- 2 OKTA0pB Ypok [1]-C.35-36
Hocmb. IHepeus.
11. | 1.11.«3010moe npasuno 2 OKTs10pB Ypok [1] - C.35-36
mexanuxuy. IIpocmote
MEXaAHUIMbBL
12. | 1.12 Hmnynsc 2 OKTs0ph Ypox [1] -C.36-37
13. | 1.13 3akon coxpanenus 2 OKTSI0pB [Mpakr. 3a- | [4] — C.56-61
IHepeuu HSTHE
14. | 1.14 nemenmot 2uopo- 2 OkTs10pB Ypox [1] - C.37-38
aAIPOOUHAMUKU
15. | Konmponvnas paboma 2 OKTS6pb VYpok [1] - C.39
Nel
Pasnes 2. OcHOBBI MOJIEKYISIPHON (PM3UKH U TEPMOIUHAMUKH
16. | 2.1. OcHnosnble nonosice- 2 OKTs0ph Ypoxk [1] - C.37-38
HUSL MOJIEKYIAPHO — KU-
HemuuecKoi meopuu
17. | 2.2. ¥Ypasnenue cocmos- 2 OKTS0pb VYpok [1] - C.39
HUA UOeaIbHO20 2a3a
18. | 2.3. Pacnpedenenue mo- 2 Hosiops Ypox [1] - C.39
JIEKY1 HOeaIbHO20 2a3a
Nno CKOpoCmam
19. | 2.4 Ceoiicmea za3zo6 u 2 Hosi6pp Ypoxk [1] - C.50-53
JrcuoKocmeil
20. | 2.5 Csoiicmea meepovix 2 Hosi6pb Ypok [1] - C.50-56
men
21. | 2.6 Da3zoevie nepexodnt 2 Hos16pb IIpakr. 3a-
HATHE
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22. | 2.7 Buympennssn nep- 2 Hosiops Ypok [1] - C.49-50
2us cucmemol. [2] -C. 75-96

23. | 2.8. Hacvlujennolit nap u 2 HOSIOPb Ypok [1]—-C.49-50
e2o ceoticmea. Kpumu- [2] -C. 75-96
yecKoe cocmoanue ge-
wecmea.

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

[2] -C. 75-96

25. | 2.10 Ilepsoe nauano 2 Jexabpb Ypok [1] - C.49-50,
mepmoounamuxu Bro- [2] -C. 75-96
poe HAYAJI0 TEPMO/IH-
HAMHKH

26. | 2.11 Huxn Kapno. Ten- 2 Jexabpb Ypok [1] - C.49-50,
J106bleé MAUIUHbL [2] -C. 75-96

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

2 cemectp 544 (24/30)
Pazpnen 3. DnekrpoauHamMuka

28. | 3.1 IIpoeoonuku u ou- 2 JiekaOpb Ypok [1] - C.49-50,
INEKMPUKU 8 INeKmpPU- [2] -C. 75-96
yeckom noe. Konoen-
camopul

29. 3.2  IHocmosanmvlii 2 JexaOpn Ypok [1] - C.50-55
mok [2] -C. 75-96

30. | 3.3 nexkmpuueckoe co- 2 SIHBAPh Ypok [1] - C.50-55
npomueienue mamepua- [2] -C. 75-96
1086

31. 3.4 Snexmpuueckuii 2 SluBapb Ypok [1] - C.50-55
MoK 6 memannax, Hcuo- [2] -C. 75-96
KOCMAX U 243aX

32. | 3.5 Mazuumnoe none. 2 Deppaib Ypok [1] - C.67-73
Maznummnwliit nomox [2] -C. 127-147 [2] -C.

97-108

33. | 3.6 Duepzusa maznumno- 2 (bespaib [lpakr. 3a- | [1]-74-78
20 nona HSTHE [2] -C. 127-147

34. | 3.7 Honynposoonuxu 2 (eBpab Ypox [2] -C. 127-147

35. | Koumponvnas paboma 2 dbeBpasb Ypox [1] -C. 78-82
ANe3 [2] -C. 127-147

Pasznen 4. Kose6anust M BOJIHBI

36. | 4.1. Mexanuueckue Ko- 2 dbespasib [Mpakr. 3a- | [2] -C. 127-147
N1e6anusn u 60aHbl HATHE

37. | 4.2 lIpunuun I'touzenca- 2 dbespasib [Mpakr. 3a- | [2] -C. 127-147
Dpenens HSTHE

38. | 4.3 Dnekmpomaznummoie 2 MapT Ypok [1] - C.85-86
Koneoanus. Ilepemen- [2] — C.148-158
uotii mok. I'enepamopot
moka

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

40. | Konmponvnasn paboma 2 MapT [Tpakr. 3a- | [2] — C.148-158
Nod HATHE

Paznen 5. OnTuka
41. | 5.1. T'eomempuueckas 2 ‘ MapT Ypok ‘ [1] - C.85-86
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onmuka. Onmuueckue [2] — C.148-158
cucmemul
42. | 5.2 Ceemoevie 60/1HbL. 2 MapT Ypok [1] - C.96-108
Mugppakuyus ceema [2] - C.62-74
43. | 5.3 Humepgepenuun 2 amnpesnb Ypok [1] - C.96-108
ceema. Honapuzayusn [2] - C.62-74
ceema
44. | 5.4 /lucnepcusa ceema 2 arnpesnb Ypok [1] -C. 117-128
[2] — C.166-180
45. | Konmponvnasn paboma 2 arpesb Ypok [1] -C.117-128
Ne§
Pa3znen 6. OcHOBBI cClleHMAIbHON TEOPHH OTHOCHTEILHOCTH
46. | 6.1 dnemenmer CTO 2 anpenb [Ipakt. 3a- | [2] -C.360-366
HATHE
Pa3znen 7. DinieMeHTHI KBAHTOBO# (pu3nku
47. | 7.1. Keanmoesoie ceoii- 2 arpeb Ypok [2] - C.166-180
cmea ceema.
48. | 7.2 @u3zuxa amoma 2 arpeb Ypox [2] - C.166-180
49. | 7.3 Cmpoenue amoma. 2 arpeb Ypok [2] - C.166-180
Hoepnoie peakyuu
50. | 7.4 [enenue macenvix 2 Mait Ypox [2] - C.181-204
a0ep. Tepmonoepunas pe-
aKuus
51. | 7.5 Dnemenmapnuie ua- 2 HUIOHb Ypok [2] -C.181-204
cmuuwt. Cogpemennasn
duszuueckas Kapmuna
52. | Konmponvnas paboma 2 UIOHb [Ipakr. 3a-
Ne6 HATUE
Pasnen 8. IBosonust BeesienHoi
53. | 8.1. Inemenmot acmpo- 2 HUIOHb Ypok [2] -C.181-204
HoMuU U acmpouzuxu
54 Hmozosas konmpoavnasn 2 HIOHD lpaxr.  3a-
padoma HATHE
HUTOI'O Jlexu./mpakT./nma6/ Ox3/ : 54/54/0/0

1.

yposenb: M: OOO "Pycckoe cioBo-yueOnuk", 2021.-271 c.

ypoBenb: M: OOO "Pycckoe cioBo-yuebnuk", 2021.-224 c.

M.:"3n-Bo FOpaiir, 2023.- 202 c. [QnextpoHHsbIi pecypc]. URL:

Wzeprun, O.T. ®uzuka: yueonuk s 10 knacca odmeodpa3oBaTebHbIX opranu3anuii. ba3oBeiii
Wzeprun, O.T. ®Puzuka: yueouuk s 10 knacca obmeodpa3oBaTesibHbIX opranu3annii. ba3oBeiit

Paguonog, B.H. ®usuka nis kojutepkeii: y4a.moc. A cpean.npod.oopasosanus /B.H.PaanoHoB.-

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%B A%
D0%B0+%D0%B4%D0%BB %D 1%8F+%D0%B A %D0%BE%D0%BB %D0%BB %D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (nata obpammenus: 09.09.2023).

Porauer H. M., Jleeuenko O. A.baGaes B.C. ®usnka. YueOHbIl Kypc IS CpeIHEro npodeccro-
HaJIbHOTO 00pasoBanus: YueoHoe nmocooue st CI10.- M.: Mznarenscrso "Jlans" ,2023
https://e.lanbook.com/book/276449?category=918 (narta obpamenus: 09.09.2023).
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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%D0%B4%D0%B6%D0%B5%D0%B9
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%D0%B4%D0%B6%D0%B5%D0%B9
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%D0%B4%D0%B6%D0%B5%D0%B9
https://e.lanbook.com/book/276449?category=918

HNPUJIIOXKEHHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE YYPE-
KAEHUE BBICILIET'O ObPA3OBAHNA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT U »

Crepauramakckuii puman

Komnemx

DoH/1 OIIECHOYHBIX CPE/JICTB

0 TUCLIMILINHE OYII1.08 @uzuka

ObueodpazosamenvHOU YUK, 00A3amMeNbHAA YACHb

OHWKI AUCLHMIIIINHBI M1 €TI0 4aCTb (O6$[321TCJ'IBH&5I, BapI/IaTI/IBHaSI)

CHEIHAbHOCTD
40.02.04 HOpucnpyoenyus
KOJ HAaUMEHOBAaHUE CHEIMAIbHOCTH
KBaTM(UKAIUS
HOpucm
Pa3paboTtunk (cocTaBUTEND)
Ilpenooasamenu
bouko H.b., Kacumos P.A.,
Cnupuoonosa H.A.
ydeHasi CTeTIeHb, yU€HOE 3BaHUE, KaTero-
pus, ©.1N.0.
Crepiuramak 2024
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. ObaacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
nucuuinabl OYIL08 @u3uka, BXOJAIECH B COCTaB MPOrPAMMBI MOATOTOBKUA CHEHUAIUCTOB
cpeaHero 3BeHa no crenuanbHocTu 40.02.04 FOpucnpyodenyus (YKpylHEHHas rpynna crenuaib-
Hocteit 40.00.00 FOpucnpyoenyus). Pabora o0y4aommxcs BO B3aMMO/JeHCTBHH C Mpenojaa-
BarejieM 108, Ha camocTosTenbHYIO padoty 0.

2. O0beKThI OLICHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CHMILINHBI

®OC n03BOJIET OLIEHUTH CIEAYIONINE PE3YyIbTaThl OCBOCHUS AUCLUILIMHBIL:

JAUYHOCHHBIX:

— YYBCTBO FOPAOCTH M YBa)K€HHs K UCTOPUH U JOCTHIKEHUSIM OTE€YECTBEHHOH (hru3nyecKoi
HayKd; (PM3UYECKU IPaMOTHOE TMOBEACHUE B MPO(EeCCHOHAIBHOM AEATENIEHOCTH U OBITY PH 00-
palleHnH ¢ IpUOOpaMu U yCTpOICTBaMu;

— TOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHUS M MOBBIIICHUS KBAIM(UKAUMN B H30paHHON
npoeCCHOHATIBHON eATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMIIETEHLUH
B OTOM;

— YMEHHE HUCIOJb30BATh JOCTUKEHHUS COBPEMEHHON (U3MYECKOM HayKu M (PU3NYECKUX
TEXHOJIOTUH JIJIsl TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOPAHHOM MpoO-
(beccnoHaIbHOM 1EATEIbHOCTH;

— yYMEHHE CaMOCTOSTEIHHO JT00BIBAaTh HOBBIE TSI ce0sl PU3MUECKUE 3HAHUS, UCTIONB3YSI IS
3TOr'0 JIOCTYIHbIE HCTOYHUKH HH(POpMALIUH;

— yMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILICHHUS B KOMaH/IE 110 PEIICHHIO 00-
KX 3a/1a4;

— YMEHHME YNpaBisATh CBOCH IO3HABATEIBbHON JEATENbHOCTHIO, MPOBOJUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'O MHTEIIIEKTYaJIbHOTO PA3BUTHUS;

MemanpeomemHvlx:

— HCMOJIb30BaHUE PA3JIMYHBIX BUIOB MO3HABATEIBHOW EATENBHOCTH AJs pelieHus $pusu-
YEeCKHX 33124, IPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS (HAOIIOJCHHS, ONTMCAHUS, U3MEPEHUS,
HKCIEPUMEHTA) JUI U3YUEHUs pa3IMYHbIX CTOPOH OKpYXKaroleil 1eficTBUTeNbHOCTH

— HCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYalbHBIX OINEpalfil: MOCTaHOBKU 3a/1a4yu, GopMy-
JMPOBAHUS TUIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHMS, 0000IIECHNS, CHCTEMAaTU3allUH, BbISBICHUS
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, TIONCKA aHAIOTOB, (DOPMYIHUPOBAHUS BHIBOJOB JIJISI U3YUEHUS
pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SIBIEHUH M MPOLECCOB, C KOTOPHIMU BO3HHMKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPpodecCHoHaNBHOM cdepe;

— yMEHHUEe FeHepUpOoBaTh UAEU U ONPEACATh CPEJICTBA, HEOOXOAUMBIE IS MX pPealn3aluy;

— yMEHHE HCIIOJIb30BaTh PA3IUMYHbIE MCTOYHMKH ISl MOJy4YeHHs] pu3nyeckol nHdopma-
LIMY, OLIEHUBATh €€ JOCTOBEPHOCTH;

— yMEHHE aHAIM3UPOBATH U MPEJCTABIATH HH)OPMAIIMIO B Pa3IMYHBIX BUAAX;

— yMeHHue MyOJIMYHO MPECTABIATh PE3yJIbTaThl COOCTBEHHOIO MCCIIE0BaHMs, BECTH JHC-
KYCCHH, JIOCTYITHO M TapMOHHMYHO coyeTasl coJiep>kKaHue U (opMbl MpezacTaBisgeMoil nHpopma-
1uH;

npeomMemHuix:

— c(hOpPMHPOBAHHOCTD MPEJCTABICHUH O POJIM U MecTe (U3UKU B COBPEMEHHOW HAyYHOMN
KapTHHE MUpPA; TOHUMaHue (PU3NYECKON CYIIHOCTH HalOIt0/1aeMbIX BO BceeneHHOM siBlIeHUH, po-
11 GU3UKU B HOPMUPOBAHUM KPYro3opa 1 GyHKIMOHAIBHON TPaMOTHOCTH YeJIOBeKa JJIs pelrie-
HUS IPAKTHYECKUX 3a]1ad;

— BJaJIeHHE OCHOBOIIOJIATAIOUIMMH (DPU3NYECKUMHU TOHATHAMM, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH U TEOPUSIMH; YBEPEHHOE UCIIOb30BaHUe (PU3MUECKON TEPMUHOIOTHN 1 CHMBOJIUKHY;

— BJAaJ€HHE OCHOBHBIMH METOJAMU HAYYHOTO IIO3HAHUS, MCIOJIb3YEMbIMH B (PHU3HKE:
HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMmeHus oOpalaTbIBaTh pe3yibTaThl M3MEPEHHH, OOHAPYKUBATh 3aBHCUMOCTh MEXKIY
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(U3NUECKUMU BETUUUHAMH, OOBSICHATH TIOJTYYCHHBIE PE3YNIbTAThl U JICJIaTh BHIBOJIBL;

— chOpMHPOBAHHOCTh YMEHUS PeIIaTh (PU3NUECKHE 3a0a4H;

— c(hOpPMHPOBAHHOCTb YMEHUS MPUMEHSATH MOJy4YCHHBIE 3HAHUS ISl OOBSCHEHUS YCIOBHI
NpoTeKaHUs (U3NYECKUX SBJIEHUM B INpupoje, NMpodeccUoHaIbHOU cdepe M JUlsl NPUHATUS
IIPAaKTUYECKUX PELICHUMN B IIOBCEIHEBHOM KU3HU;

— c(hOpMHPOBAHHOCTb COOCTBEHHOM MO3ULIMU IO OTHOILIEHHIO K (PU3UUECKO nH(popmanuy,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHUKOB.

3 ®opMBbI KOHTPOJISA M OLIEHKH Pe3y/1bTATOB OCBOCHUSI AN CUMIIIMHBI

KoHTpo:b 1 olieHKa pe3ynbTaToB OCBOCHUS — 3TO BBISIBICHHUE, U3MEPEHUE U OILICHUBAHHE
PE3yJIBTTOB OCBOEHMSI IUCLUIIIMHBI.

B cootBeTcTBUM ¢ yueOHBIM MU1aHOM crieruanbHocTh 40.02.04 FOpucnpyoenyus (YKpyT-
HeHHas rpynna crenuanbHocteit 40.00.00 FOpucnpyoenyus), padbodeld mporpammoii obmeoopa-
30BaTeNbHON y4eOHOW AMCUUILINHBI «DHU3UKa» MpeaycMaTpUBaeTCs TEKYIIUH U MPOMEKYTOU-
HBI KOHTPOJIb PE3YJIbTaTOB OCBOEHMS.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPENCTABIISIET COOOH MPOBEPKY YCBOCHHUSI Y4E€OHOTO
MaTepuaia, peryJispHO OCYIIECTBIIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHusl.

Texkymmii KOHTPOJb pe3yabTaTOB OCBOSHHS AMCUUIUIMHBI B COOTBETCTBHUHM C paboueit
MPOrpaMMOil U KaJIeHJapHO-TEMAaTUYECKUM TUIAHOM MPOUCXOAUT MPH HCIONIb30BAHUH CIIEAYIO-
MIUX 00s3aTeIBHBIX (POPM KOHTPOJIIS:

— BbINOJIHEHUE U 3aWuma 1ab0pamopHbIX U NPAKMu4eckux paoom,

- NPOBEPKA GLINOTHEHUS. CAMOCMOAMENbHOU paOOmMbl CIYOEHMO8,

- NPOBEPKA GbINOIHEHUsL KOHMPOIbHLIX pabom,

- BbINONIHEHUE U 3aUWuUma UHOUBUOYAILHO20 NPOEKmMa (eciu npedycMompeHo npocpam-
Moti).

Bo Bpemsi mpoBeneHust y4eOHBIX 3aHATHHA JOMOJHUTEIBHO HCIIONB3YIOTCS CIETYIOIIe
(bOpMBI TEKYIIETO KOHTPOJSI — YCMHbILL ONpOC, peuieHue 3a0ay, mecmuposanue no memam om-
0eIbHbIX 3aHAMUIL.

BbinoJsiHeHHe U 3aMTAa MpaKTHYeckuX pador. [IpakTudeckue pabOTHI MPOBOISATCS C
LIEJIbI0 YCBOGHHUS M 3aKpPEIJICHUs] Pe3yJbTaTOB OCBOEHUS IMCUUIUIMHBL. B Xozxe mpaxkTuueckoit
paboThl 00yUaIOIIMECs YUaTCs UCHONb308AMb POPMYIbl, U NPUMEHAMb PA3IUYHbIE MEMOOUKU
pacuema, aHanU3UpPOBaAmMs NOJYYEHHbIe Pe3yIbmamyl U 0elamb 6bl800bl, ONUPASCL HA Meopemu-
yeckue 3HAHUsl.

Crnucok mpakTUYecKux padorT:
[TorpemHocTu u3mMepeHui GU3NIECKUX BETUUHH.

1
2. Beoruncienne yckopeHus CBOOOIHOTO MaIEHUS C TIOMOIIBI0 MAaTEMATHYECKOTO MassTHUKA
3. H3ydeHue 3aKOHA COXpaHEHMs] UMITYJIbCa HA IPUMEPE yAapa apoB
4. HccnenoBaHue 3aKOHOMEPHOCTEHN CyXOro TPEHHs
5. W3mepenue kordduiineHTa moBepXHOCTHOTO HATSHKEHUS METOJIOM OTPhIBA KOJbIIA
6. M3yueHue n30TepMUYECKOTrO Ipolecca
7. W3yuenue aamabaTHOTO pacHIUPEHHS Ta30B
8. MHccrenoBanue xapakTepUCTHK SJIEKTPOCTATUYECKOTO MOJISI
9. HccnenoBaHue SIBJECHUS B3aUMHOW UHIYKIUH.
10. 3aKOHOMEPHOCTH 3aTyXaIOMIUX YJIEKTPOMAarHUTHBIX KOJIeOaHMI
11. N3yueHne MHAYKTUBHOCTU U KOHJEHCATOPA B PJIEKTPUUYECKUX LEMAX.
12. N3yueHune 3aKkOHOB T€OMETPUUYECKOM ONTUKHU
13. Onpenenenrie XapakTepUCTUK JIMH3 PA3IMYHOTO TUIIA
14. Onpenenenue JIMHBI BOJHBI CBETa
15. UccnenoBanue nudpakiinOHHON PEIIETKH.
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16. Nzy4yenue 3akoHOB (poTOIEKTpHIECcKOro 3¢ dexTa
17. I3yueHue 3aK0OHOB TEIJIOBOTO U3ITyYEHUS

[TpumepHbIe 3aJaHHsT TPAKTUYECKUX PadoT.
1.ITorpemHocT N3MEpEeHN PU3NUECKUX BETHUUH

3amaua 1.Onpenenute MIOTHOCTh TPaHUTA, €ClIM Macca rpanuta m= 168,52 r, abcontoT-
Has norpemHocTh Macchl A m= 0,01 T, TouHOCTH M3MepeHus 00bemMa AV= 1 CM3, 00BEM KUJIKO-
CTH B IMJHMHIpe 0e3 rpaHuTa paBeH 161 mi, ¢ rpanutom — 223 mi. Haiiaure abcomoTHyio u
OTHOCUTEJIbHYIO MOTPEUTHOCTH HAaX0XKIEHUS TIOTHOCTH.

3anaua 2. TemreparypHble H3MEHEHUS BIMUAIOT Ha pa3Mepbl H3MEPHUTEIBHBIX TPUOOPOB U
UX MOrPeuIHoCTh. B Kakux mpezenax MOXET U3MEHSTHCS TeMIepaTypa CTAIbHON U3MEpPHUTENb-
HOM nuHeWku amuHoi 1= 300 MM, 4TOOBI M3MeHeHre JIUHBI Al HE TPEeBBIMIAIO0 IEHbI IeICHUs
npudopa, paBHou 1 Mm?

3anava 3. Kakyro quHy MMEET J0pora, eCiy MpHU MOKa3aHUsIX CIuaoMeTpa 65 km/4 aB-
TOMOOWIJIb TPOXOIUT Bech MyTh 3a 3,0 yaca, LieHa JeneHus cnugoMerpa 5 km/4. Haliaute abco-
JIOTHYIO U OTHOCHUTEIIbHYIO MOTPEITHOCTh HAXOXKACHUS MyTH.

2 .Brramcienne YCKOPCHUA CBO6OIIHOFO naacHus C IOMOIIBIO MAaTEMATUYCCKOIO MassiTHHUKa

3amgava 1. [Ipu mpoBeaeHnn 1a00paTOpHON pabOTHI IO BRIYUCICHUIO YCKOPEHUS CBOOO/I-
HOTO TAJeHUs MAaTeMAaTHYECKU MasTHUK JUIMHON 1M coBepini 3a BpeMs 34 ¢, 17 xoneOaHwmii.
Kaxoe 3nauenue yckopeHnusi CBOOOIHOTO MaieHUsI MOTYyYEHO U3 JaHHBIX OMbITa?

3amava 2. Beraucaute nepuon T MaTeMaTHYECKOTO0 MAasSTHHKA, €CJIM JJIMHA €ro IOJABE-
ca 1=0,9M.

3amaua 3. Kakyro JuiMHY mojBeca JOJKEH UMETh MaTeMaTUYeCKUl MasTHHUK, 4TOOBI €ro
nepuo Obl1 paBeH 3,14 c?

3. U3yuyeHue 3aKk0Ha COXPAHEHUs UMITYIbCA Ha IPUMEPE yAapa HIapoB

3amaua 1. Illap maccoit 2 Kr OBMXKETCS CO CKOPOCTHIO 4 M/C M CTAJIKUBAETCs C HEMO-
JIBYDKHBIM IIapoM Maccoii 6 kr. KakoBa OyzieT ckopocTh M HallpaBlieHHE JBM)KEHUS MIE€PBOTro Ia-
pa 1ociie ynpyroro yaapa, €ciii CKOpocTh HEMOBH)KHOTIO IlIapa MOocie yaapa OKaXeTcsl paBHOU
1 m/c?

3anava 2. 2 mapa ¢ maccamu 10 xr u 20 Kr IBHXKYTCS IO TOPU30HTAIBLHOMY >Kejo0a
HaBCTpeuy IpYT APYTy cO CKOPOCTSMH 4 M/c U 6 M/c cooTBeTCTBEHHO. OnpeenuTh MOyJb CKO-
POCTH U HampaBJ€HUE IBUKEHUS KaX/I0T0 I1apa 10cjie HEYIPYroro CTOJIKHOBEHHUS.

3anaua 3. C Tenexku maccoit 10 Kr, KOTopast JBUKETCS IO TOPU3OHTAIILHON MPSIMOU CO
CKOpOCThIO 1 M/c, cipbIruBaeT Manbuuk Maccoil 40 Kr co CKOpOCThIO 3 M/C B HAalIPaBJIEHUU MPO-
THUBOIIOJIOKHOM HAINpaBICHUIO JBUKEHUS TeleKKH. ONpPenesnTh CKOPOCTh TENEKKH cpasy Io-
CJie MPBIKKA MaJIbYUKa.

3anava 4. Teno neuxkercs no npsamoiul. 1lox neiicTBuEM NOCTOSHHON CHIIBI BEJIMYUHOU
2 H 3a 3 ¢ Moy UMITyJIbCca Tella YBEITMYMIICS U cTal paBeH 15 kr-m/c. KakoB nepBoHaYaIbHBIN
UMITYJIBC TeJl.

4.VccnenoBanne 3aKOHOMEPHOCTEN CyXOIO TPEHUS

3agaya 1. bpycok Maccoil 5 KWJIOrpamMM CKOJIB3UT MO TOPU30HTAJIbHOW MOBEPXHOCTH.
Cuna tpenus ckonpxenus pasHa 20 H. Haiinute cuny Tpenus, eciu Macca Opycka yMEHBIIUTCS
B JIBa pa3a, a KO3 PUIIMEHT TPEHUS OCTAHETCS HEU3MEHHBIM.

3amaua 2. Teno CKOJIB3UT MO TOPU3OHTAIBHOM MiockocTH. HaliTu koa¢duient tpenus,
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ecnu cuiia TpeHus pasHa 5 H, a cuna naBnenus tena Ha miockocts — 20 H.

3amaua 3. JIbpKkHUK Maccoi 60 KT, UMEIOINA B KOHIIE CIycka cKopocTh 10 M/c, ocTaHaB-
nuBaeTcs yepes 40 ¢ mocie OKOHYaHUS CIyCKa.

3amaua 4. SAmuk maccoit 10 Kr cTtouT Ha TOpU30HTAITBHOM 1oay. Koadduiment tpenus
MEX]1y TI0JIOM U AmuKoM paBeH 0,25. K smmKky B Topu30HTaIbHOM HAINpaBJICHUN MTPUKIIAIbIBA-
10T cuity 16 H. CnBunercs i oH ¢ MecTa. KakoBa cuiia TpeHHUsl MEXKy SIIUKOM U MOJI0M?

5."3mepenue ko3puirieHTa HOBEpXHOCTHOTO HATSKEHHUS METOAOM OTPhIBA KOJIbIIA

3agavya 1 Tonkoe npoBosouHoe koyibllo K quamerpom 34 MM, OABELICHHOE K MPYKUHE
A ¢ yka3zateneM Z, Iorpy:xarT B cocyq B ¢ Bonoil. OTMETUB 110JI0KEHHUE yKa3aTels Ha LIKajie S,
MEJIEHHO OmycKaroT cocyl. [IpykuHa mpu 3ToM pactsruBaercsi. B MOMEHT OTphIBa KOJbIa OT
JKUJKOCTH BHOBh OTMEUAIOT MOJIOXKEHHE yKa3zarens Ha mkane. Kakoe 3Hauenue kodddunmenta
MOBEPXHOCTHOTO HATSDKEHUS BOJBI MOJYYEHO, €ClIM MpYXKHHa pacTsHyiach Ha 31 mm? XKect-
KOCTh pykuHsbI 0,5 H/M.

3agaya 2. C nmoMoIlpl0 JUHAMOMETpA MPOBOJIOYHOE KOJIBIIO Maccor 1,5T u quaMeTpoM
5 cM OTpBIBAIOT OT MMOBEPXHOCTH KUAKOCTU. JIMHAMOMETP B MOMEHT OTpbIBa Noka3biBaeT 50 MH.
YeMy paBHO MOBEPXHOCTHOE HATSHKEHUE HKUIAKOCTU?

3amava 3. Jlns ompenenenus kodd@dUIMEHTa TTOBEPXHOCTHOTO HATSHKEHHUS BOJBI ObLIA
MCIIOJIb30BaHa IMUIETKA C JUAMETPOM BBIXOJHOTO OTBepcTus 2 MM. Macca 40 kamenb oka3ajach
paBHo# 1,9T. KakuM 10 3TUM JaHHBIM TOJIYYHTCS 3HAYCHHE KOI(PPHUIMEHTA TOBEPXHOCTHOTO
HATSHKEHUS BOZBI?

6.I/13yquI/Ie HU30TCPMUYCCKOTO IIpoHecca

3amaua 1. /laBneHue uaeanbHOro ra3a, IpU HEM3MEHHON TeMIlepaTrype, YBEIH4UIoch B 2
pasa. Kak 1 BO CKOJIBKO pa3 U3BMEHWICS ero o0bem?

3amaua 2. B ropU30HTaIbHO PACIONIOKEHHOM LUIMHAPE HAXOIUTCS UICANIbHBIN ra3 mpu
aTMochepHOM aBJICHUU (105Ha), 00BeM rasa B HWIHHIPE 0,0003M3, mmomanp
Hs 0,012m2. Kakyro cujly HYXKHO NPMIIOKHTH 4TOOBI YAEP/KUBATh MOPIIEHD MOCIE €ro cMelle-
Hus Ha 0,0375M Bpaso?

3anava 3. B MWIMHAPUYECKOM COCYAE NOJ MOPIIHEM HAXOAUTCS UJICANIbHBIN ra3, JaBje-
Hue kotoporo 4-10°TTa u Temmepatypa 300 K. Kak Hago M3MeHHTH 00BEM Ta3a, HE MEHAS €ro
TEMIIEPATYPHI, YTOOBI IaBIIEHHE yBEIUIUIoch 10 0,8-106T1a?

7.I/I3y‘IeHI/Ie a,Z[I/Ia6aTHOFO pacminpeHus ra3oB

3anaua 1. Heo6xoaumMo cxark BO3yX OT o0beMa 10 m® 10 o6bema 210 »’. Kak BbI-
roJiHee C)KUMATh: ainabaTHUYECKH U U30TEPMUYECKH?

3amaya 2. PaccumTtaTh, BO CKOJIBKO pa3 M3MEHUTCS YHMCIIO yIapOB, HMCIIBITBIBAEMBIX |
cM” CTEHKH COCy/ia 38 1 ¢ IIpH ABYKPATHOM yBETHYCHHH 0OBEMa IBYXaTOMHOTO T'a3a B CIIEAYIO-
mux ciaydasx: 1) uzo0apHoe pacuipeHue; 2) n30TepMHUUECKOe pacuIupeHue; 3) aauadaTuyeckoe
paciupeHue.

3amaua 3. J[ByXaTOMHbIT a3 3aHuMaeT obbeM V| = 0,5 11 npn masnennn p;= 0,5 10° ITa.
['a3 cxxuMaroT aguabaTHYecku 10 HEKOTOPOIo JaBJIeHUsl p; U oobema V», 3aTeM Ipu MOCTOSH-
HOM o0beMe V; OXJaXAaloT 10 IepBOHAYabHON TemnepaTypbl. [Ipu 3ToM 1aBiieHHe CTaHOBHT-
Cs PaBHBIM P3= 10° IMa. 1) Hauepture rpaguk storo mporecca; 2) Haiinute o0bem V, U aaBie-
HUE Py.

8.MccnenoBanne XapaKTEPUCTUK HIIEKTPOCTATUYECKOTO OIS

3anava 1. J/[Ba ToueyHBIX 3apsiia B BAKyyMe HaXOASTCSI HA PaCCTOSTHUU 2 CM OT JIpYT JIpy-
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ra. C kako# cuiioif B3auMOJICHCTBYIOT 3aps/Ibl, €CIIH UX BEIIMYMHBI COOTBETCTBEHHO PaBHBI -4 U §
MkKn?

Bagaua 2. Kamis maccoit 107 rpaMma HaxXxOJUTCs B PAaBHOBECHUU B DJIEKTPUUYECKOM I10JIE
HanpsbkeHHOCThI0 98 H/Kin. Kakoii 3apsn umeet karuis?

3anava 3. Kongencarop eMkocteio 10 Mx® umeer snepruto 2 mJIx. Halitu pazHocts 1o-
TEHI[MAJIOB Ha 00KJIa/IKaX KOHAEHCATOpa.

9.MccnenoBanue sIBICHUS B3aUMHOM MHAYKIWH.

3amaua 1. JIBe KaTyImIKu HAMOTaHBI Ha OJUH OOIIMK cepAaedyHuK. OnpeneauTe uxX B3anM-
HYI0 UHAYKTUBHOCTb, €CJIM IPU CKOPOCTH M3MEHEHMs CUJIbl TOKa B nepBoi karymke dl;/dt = 2
A/c Bo Bropoii katymke uHayiupyercs DJIC e - 0,6 B.

3anava 2. Conenoup anuHo 20 cM M AMaMeTpPOM 4 CM UMEET IUIOTHYIO TPEXCIOWHYIO
0o6moTky u3 npoBoaa auameTpoM 0,1 mm. [To oOmMoTKe coneHonma Teuet Tok 0,1 A. ompenenuTsb
HANPSDKEHHOCTh W MHAYKIIUIO OIS B COJICHOM I, MHIYKTUBHOCTh COJICHOUIA, YHEPTHIO  00h-
€MHYIO TIJIOTHOCTb SHEPTHH TOJIsl COJICHOU/IA.

3amaua 3. Kornma tok 2 MA mojaercs Ha Karymky co 100 BUTKaMu, ¢ HEH CBsI3aH Mar-
HUTHBIN oTok BenuuuHoM 0,2 BT6. Haiinute caMOUHIYKTUBHOCTD 3TOM KaTYILIKH.

3amaua 4. JIa conenounpa ¢ unaykruBHocTsMu L=0,5T"1 u L,=0,3I'H cooTBeTCTBEHHO,
BCTaBJICHBI APYT B Apyra. [lJinHa U cedeHune COJIeHOUI0B MPAaKTUYECKU OJUHAaKOBbIe. Onpeaen-
T€ B3aUMHYIO HHYKTUBHOCTb COJICHOUIOB.

10.3aK0HOMEPHOCTHU 3aTyXaIOUIUX JIEKTPOMArHUTHBIX KOJICOaHMI

3anaya 1. KoneOaTenbHbI KOHTYp COCTOMUT U3 KOHJAEHcaTopa eMKocThio C=405 HD, ka-
TymKH ¢ HHAYKTUBHOCThIO L=10 MI'H u conportusnenuss R=2 Om. Bo ckonbko pa3 yMEeHBIIUTCS
Pa3HOCTh MOTEHIIMAJIOB Ha OOKJIAKaX KOHJEHCATOpA 3a OJUH NEPHO]T KojaeOaHmii?

3amaua 2. KoneGatenbHblii KOHTYp umeer emkocTh C=1,1 H® u UHAYKTUBHOCTH L=5
Ml H. Jlorapudmuueckuii nekpemenT 3aryxanus A=0,05. 3a kakoe BpeMsi BCICICTBHE 3aTyXaHUS
notepsiercst 99% sHepruu KoHrypa?

3anaya 3. Y4acTok LENH, COCTOSIIIMM U3 MOCIEI0BAaTENbHO COEMHEHHBIX KOHAEHCATOpa
R=5 OM 1 akTHBHOIO CONPOTUBIIEHUS, TOJKIIOYMWIN K BHEIIHEMY IIEPEMEHHOMY HAIIPSIKEHUIO C
ammumrynon U,,=220 B. Ilpu 3TOoM amIuMTyzna yCTaHOBHBILIEIOCS TOKa OKa3ajaach pPaBHOMN
I, = 10 A. Haiitu pa3zHoctsb (pa3 MeXay TOKOM U BHEIIHUM HaIPSHKEHHUEM.

11.M3y4eHne HHAYKTUBHOCTH U KOHJIEHCATOPA B DJIEKTPUUYECKUX LIETISX.

3amaua 1. Kakoit 3apsan ycranoButcs Ha koHjeHcaTope C éMkocThio 1 Mk®D mocie 3aMbl-
kaHus kmoya K B 1enu, cxema kotopoil nzobpakena Ha pucynke? Ilapamerpsl nenu: U=12 B,
R1=3 Om, R,=1 Om, R3=2 Om, R,=4 OM. BHyTpeHHee conpoTuBICHHE OaTapen paBHO HYJIIO.

I

U Rq Ry
I ¢

R4

K

3agava 2. Kartymky ¢ uHAYKTUBHOCTHIO 2 ['H, coaepxkamieit 200 BUTKOB miiomaaso S0
cM? MOMEMAT B OJHOPOJHOE MArHUTHOE ToJe ¢ MHAyKuueit 60 MTJI, mapamnenbHOl ocH Ka-
Tymkd. OOGMOTKY KaTyIIKH OXJIAXAAIOT JI0 CBEPXIPOBOJSIIETO COCTOSIHMSI, @ 3aT€M MOBOpadH-
BaloT KaTymky Ha 60°. Kakoil CHIbl TOK BOBHUKHET B KaTyIlIKe?
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3amaua 3. B cxeme, n300paxEHHON Ha pUCYHKE, EMKOCTh OaTaper KOHAEHCATOPOB HE
M3MEHsIeTCs NpuU 3aMbikaHuu Kirovya K. Onpenenure éMKkocTh KoHAeHcaTtopa C.

—
=
—

12.13y4eHne 3aKOHOB Fr€OMETPUUECKON ONITUKHU

3amaga 1. [1mockoe 3epkano moBepHYJIH HA yroj o = 17° BOKpyT ocu, JexKaIieh B II0c-
KOCTH 3epkajia. Ha kako# yroi B moBepHETCS OTpaXEHHBIM OT 3epKaja JIyd, €CJIM HallpaBJIeHUE
TaJIafOIIEro Jiyda OCTAIOCh HEU3MEHHBIM?

3anmava 2. Onpenenure, Ha KAaKOW yroi O OTKIIOHSETCs CBETOBOM JIyY OT CBOETO IEPBOHA-
YaJIbHOT'O HAMPAaBIICHUS IPHU MIEPEXO0JIE U3 BO3/IyXa B BOMY, €CJIM YTOJ MaJeHuUs a = 75°.

3amaua 3. Onpenenute, BO CKOJIBKO pa3 UCTHHHAS IIyOWHA BOJOEMA OOJNBIIE KaXKyIIeH-
Csl, €CJIM CMOTPETH 110 BEPTUKAIN BHU3.

13.0npenenenne XxapakTepUCTUK JTUH3 PA3IMYHOTO TUTIA

3amaua 1. M300paxenue npeamera umeeT Beicory H=2 cm. Kakoe dokycHoe paccrosiHue
F momkHa mMeTh JIMH3a, pacloNioKEHHAsI HA PACCTOSHUM f=3 M OT dKpaHa, 4ToO0bI H300pakeHne
JAHHOTO MpeaMeTa Ha SKpaHe umeno BbicoTy h=0,9 m?

3amaua 2. YenoBek 4MTaeT KHUTY, Aepka ee Ha paccTosHuu 50 cm oT a3. Ecnu 3to 11
HEro pacCTOsIHUE HAWIy4IlIero BUICHUS, TO KaKOWH ONTUYECKOMN CHUIIbI OUKH MO3BOJISIT €My YUTATh
KHUTY Ha pacCTOSIHUM 25 cM?

3amaua 3. Ha pucyHke mokasaH Xoj JIy4eil OT TOYeYHOr0 UCTOYHHMKA CBETa S yepe3 TOH-

Kyro nmuH3y. KakoBa ontuueckasi cuiia 3Toi JIMH3bI?

20 cm
A

Y

Y

3anaua 4. [Ipeamer BpICOTON 3 caHTUMETpa HaXOAUTCS Ha paccTossHUU 40 caHTUMETPOB
0T coOuparoiell TOHKOH JuH3bl. OnpenenuTh BICOTY U300pakeHusl, €CJIM U3BECTHO, YTO OINTH-
YyecKasl CuJjia JIMH3bI COCTaBIsAeT 4 TUONTPHUH.

14.0Onpenenenrie IIMHBI BOJHBI CBETA

3anauda 1. B onbite FOHra no nudpakuuy cBeTOBBIX BOJH PACCTOSHUE MEXY miensMu d
= 0,07 MM, a pacCTOsIHHE OT JABOWHOMN mmienu 10 3kpaHa D = 2m. [Ipu ocBemenun npudopa 3e-
JICHHBIM CBETOM PAacCTOSIHUE MEX/y COCEHUMHU CBETJIBIMU TU(PPAKLUOHHBIMU MTOJIOCAMH OKa3a-
nock paBHbIM Ah = 16 MM. OnipeniennTe JUIMHY BOJHBL.

3anaua 2. Ha skpaHe HaOmo1aeTcs CIIEKTpP C MOMOLIbIO AU(PPAKIIMOHHON pelieTky, uMe-
fomer 500 mTpuxoB Ha MUUTEMETP. Paccrosiuue ot pemerku 10 3xpaHa 40 cm. CniekrpanbHas
JIMHMS B CIIEKTPE IIEPBOTO MOPSAJIKA HAXOIUTCS HA PACCTOSTHUM a=9 cM OT LieHTpa 3kpaHa. Onpe-
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JENUTE AJIMHY BOJTHBI HAOII0JaeMON CIIEKTPATLHOM THHUH.
15. UccnenoBanue AU paKIIMOHHON PEIICTKH.

3amaua 1. JIudpakimonHas pemeTka pacioioKeHa MmapaiiebHO SKpaHy Ha PacCTOSHUU
0,75 m ot Hero. OnpeaenuTe KOJIMIECTBO IITPUXOB HA | MM Jutst 3TOM TU(paKIIMOHHON perieT-
KM, €CJIM TIPH HOPMAJIBLHOM MaJCHUU Ha HEe CBETOBOIO Iyyka ¢ JuiuHON BOHBI 400 HM IEpBBIi
I (paKIIMOHHBIA MAaKCUMYM Ha dKpaHe HAXOJUTCS Ha PACCTOSHHH 3 CM OT IEHTPAJIbHOU CBET-
JIOM II0JIOCHI.

3amaua 2. CBeT ¢ JIMHOW BOJHBI A=5461 aHrcTpeM majaeT HOpMaJIbHO HA JU(PPAKIIUOH-
Hyl0 pemérky. OQHOMY U3 TJIaBHBIX JU(DPAKIMOHHBIX MAKCUMYMOB COOTBETCTBYET YTOJ JIH-
bpakuuu 35°, a HaHOOIBIIKMK TTOPSIIOK HAOIIOAAEMOT0 CIIeKTpa paBeH 5. Halinure nepuos naH-
HOH PELIETKHU.

Cnpagka: 1 anrctpem = 1070 M.

3amaua 3. JludpakimoHHAs pelIeTKa, MOCTossHHAs KoTopoi paBHa 0,004 MM, ocBelaeTcst
CBETOM C JUIMHOU BOJHBI 687 HM. [0 KakuM yrjiom K penieTke Hy>KHO MPOBOAUTH HAOJIIOICHHE,
4TOOBI BUJETh U300PAKEHHE CIIEKTPa BTOPOTO MOpsIKa?

16.13ydenune 3akoHOB GoTodIeKTprudeckoro a3 dekra

3amaua 1. @OTOH C JUIMHOW BOJHBI, COOTBETCTBYIOIICH KpacHO# rpanune Gporodpdexra,
BbIOMBAET 3JIEKTPOH M3 METAUIMYECKOH IIACTUHKU (KaTo/a), IOMEIEHHON B COCYA, U3 KOTOpPO-
ro OTKayaH BO3JYyX. DJIEKTPOH PA3TOHSAETCS OAHOPOJHBIM AIEKTPUUYECKUM I10JIEM HAIPSKEHHO-
ctbio E=5 - 10?B/m. Kakoii myTh IposieTeN B 3TOM 3JIEKTPUYECKOM TOJIE DJIEKTPOH, €CIH OH
npuobpen ckopocth U = 3 - 10°m/c? Penarusucrckue 5G(peKTsl He YUUTHIBATD.

3amaga 2. [Ipu 00Iy4eHUN METaUIMYSCKOW TUIACTUHKY KBAaHTaMH CBETa ¢ dHepruei 3 3B
U3 Hee BBIOMBAIOTCS 3JIEKTPOHBI, KOTOPBIE MPOXOAST YCKOPSIOIIYI Pa3sHOCTh HMoTeHnuanoB U.
PaboTa BbIXOAa 37€KTPOHOB U3 MeTalll Ay, =2 3B. Onpenenute yCKOpAIOUIYIO pa3HOCTh OTEH-
mmanoB U, eciiu MakcuMasbHas SHEPIUs YCKOPEHHBIX 3JIEKTPOHOB E. paBHa y/IBOCHHOM sHEpruu
(OTOHOB, BHIOMBAIOLINX UX U3 METaJLIA.

3amaga 3. Kpacnas rpanuna gorodddekra st BemectBa potokarona Ap=290 um. Ilpu
00JIy4eHHH KaToJla CBETOM C JUIMHOM BOJIHBI A (DOTOTOK MpEeKpaiaeTcsl Ipy HaPsHDKEHUN MEXIY
aHozioM u karogom U=1,5 B. Omnpenenute JIMHY BOJIHBI A.

17.I/I3yquI/Ie 3aKOHOB TCIIJIOBOT'O U3JITYYCHUA

3anauva 1. Haiitu temnepatypy T meuu, eciau W3BECTHO, UTO M3IY4YEHHE M3 OTBEPCTHS B
Heii momansio S=6,1 cM® nmeer momHocTh N=34,6 Br. M3myuenne cuntath GIH3KHM K H37Ty-
YEeHHUI0 a0COJIIOTHO YEPHOTO Tea.

3amaua 2. Kakyro sHepreTudeckyro cBeTUMOCTh R', uMeer 3artBepaeBmnii cBuHen? OTt-
HOIIIEHUE YHEPreTHUECKUX CBETUMOCTEN CBUHIIA U aOCOJIOTHO YEPHOIo Tena JUlsl JaHHOH TeM-
neparypsl k=0,6.

3anaua 3. [Ipunumas, yto ConHIe U3TydaeT Kak YepHOe TeN0, BEIUUCIUTh €r0 SHEPreTH-
YECKYIO0 CBETUMOCTh M. u Temneparypy T ero noBepxHoctu. COMHEUHBINM AUCK BHJEH C 3€MIIU
non yrioM 3=32°. Conneuynas nocrostaaas C=1,4 K JK/(M2-C).

IIpoBepka BBINOJHEHUSI CaMOCTOSITeNIbHOW padoThl. CamocTosTensHas paboTta
HalpaBJIeHA Ha CAMOCTOSATEIIbHOE OCBOCHHE U 3aKPEIJIEHNUE PE3yJIbTaTOB O0yUEHHUS.
CamocrosTenbHas NOArOTOBKAa O0yYaromIMXCs MO AUCLUUIUIMHE MPEAINoiaraeT cieayro-
e BUJbI U (hOpPMBI pabOTHI:
o Cucmemamuyeckas npopabomka KOHCNEKMO8 3aHAMUL, Y4eOHOU U CneyuanbHol mexHude-
CKOU TUmepamypeol.
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o CamocmosamenvbHoe uzyuerue Mamepuaild U KOHCHeKMuposanue J1eKyull no y4eoHoll u cne-
YUATILHOU MeXHUYeCcKoU aumepamype.

e Hanucanue u 3awuma 0oKk1aod;, n0020MosKa K coobweHuto uiu becede Ha 3aHAMuUYU No 3a-
O0anHOU npenooasamesniem meme.

e Buinonnenue pacuemmuvix 3a0aHull.

o  Ogopmnenue omuemos no 1a60pamMoOPHuIM U NPAKMUYECKUM pabomam, u no020MmoeKa K ux
3awume.

IIpoBepka BBHINOJHEHMSI KOHTPOJbHBIX pador. KoHTponbHas pabora IMpOBOIUTCS C
LENbI0 PE3yJbTaTOB OOYUYEHUS U IMOCIEIYIOIIEro aHajlnu3a THUIHYHBIX OUIMOOK M 3aTpyaHEHUN
o0Oyyaromuxcsi B KOHIE U3y4eHHs] TeMbl WM paszaena. CorlacHO KalleHAapHO-TEMAaTUYECKOMY
IUTaHY TUCUUTUIMHBI IPEIyCMOTPEHO MPOBEICHUE CIECAYIOMNX KOHTPOJIBHBIX Pa0oT:

Kontponsnas pador Nel mo pazgeny «MexaHuka»

KonTponbnas padot Ne2 o pazaeny «MosekyinspHas Gu3nKa U TEPMOAMHAMUKA

KonTpomnbHas padot Ne4 mo pazaeny « IIeKTPpOAMHAMHUKAY

Kontponbras padot Ne3 no pazneny «Konebanus 1 BOJHBI

Konrtponsnas padot Ne5 o pazneny «Ontukay

KonTponbnas padot Neb mo pazaeny «31eMeHTh KBAaHTOBOU (DU3UKU

KonTpoJbHbIe padoThI
Koutpoabhas pa6ora Nel nmo pasgeny «MexaHukay

Bapuanr 1

Yactp A

Al. V3MeHeHHME CKOPOCTH Tela MAccod 2 Kr, IBIKYIIErocss Mo ocu “somucwiBaeTcss (OpMyIoi

Ve = Vox + Gul srpe vo, = 8 M [efx = —2 M/ CZ’ { — Bpems B cekyHax. Kakosa kuneTnueckas
SHeprus Tena yepes 3 ¢ mocie Hadana orcuyera BpemeHu? (OTBET naiTe B HKOYIIAX. )

A2. SIIMK TSHYT 10 3eMJIE 3@ BEPEBKY M0 TOPU3OHTAILHOM OKpy)HOCTH muHoi [, = 60 Mc noctosu-
HOI TI0 MOJZLYJIO CKOPOCTBIO. PaGoTa cumbl Taru 3a omuH o6opot mo okpyxkHoctH A = 3 KJ[2K.Uemy
PaBeH MOJYJb CHJIBI TPEHHS, IEHCTBYIOIIEH Ha SIIMK CO CTOPOHBI 3€MIIU?

A3. TaHK ABHKETCS CO CKOPOCTHIO V1 = 18 Kkm / 1,a TPY30BHK CO CKOPOCTBIO V2 = 72 KM / “.Mac-
ca tanka m — 36000 Kr.OTHOWEHNE BEIMYKMHBI MMITYJIbCA TAHKA K BEJMYMHE MMITYJIbCA TPY30BUKA
paBHoO 2,25. Uemy paBHa Macca rpy3oBuka? (OTBeT galiTe B KWJIOTpamMMax.)

Ad. Baron maccoii 30 T, ABHXKYITUICS CO CKOPOCThIO 2 M/C TI0 TOPU30OHTAIIBHOMY Y4aCTKY JOPOTH, CTaj-
KUBAETCS C TIOMOIMIBIO aBTOCIENKH C HEMOIBMKHON TuaTdopmoii maccoit 20 1. Uemy paBHa CKO-
POCTb COBMECTHOTO JIBM)KEHHS BaroHa u miaatdopmbl?

AS. Onpenenure cuiy (B H), mon nelictBueM KOTOpOH TepeMeniaeTcs Ipy3, €Clid Ha KaKIble 5 M MyTH
3atpaumBaercs 2150 [ix sneprun. Cuia jeiictByer mox yrioM 60° K HATIPABICHHIO IBIKEHUS.

A6. JlBa Tena MmaccaMH m; U M, JIBUTAINCH HABCTPEUY APYT IPYTY CO CKOPOCTSIMU COOTBETCTBEHHO 4 M/C
u 20 M/c ¥ B pe3yibTaTe adCONIOTHO YIPYroro yaapa oOMEHSJIHCh CKOPOCTsIMH. KakoBo cCOOTHOIIEHUE
MaccC 3THUX TeJI m;/my,.

Yacte B

B 1. YcranoBure COOTBETCTBHE MEXAY Ha3BaHMUSAMHU (OPMYJI, OTHOCSIIMXCS K 3aKOHAM COXPaHEHHS, U
camMumMu (popmymamu.

HA3BAHUS ®OPMYJI DOPMYVYJIbI
A. 3aKOH COXpaHEHHs UMITYJIhCa mo?
1. >
b. Mexanudeckast paboTa 2. F-s-cosa
B. 3akoH coxpaHeHUs YHEPTUH 3. Eni+Eq= Ep+Ew
I'. TlorenumansHast SHeprusi jnedop- kx?
MUPOBaHHOW TPy KHHBI 4. >
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5. mU, + mo, +...=mo; +mo, +...

A b B I

B2. Teno maccoii 1 xr, OpOIIEHHOE C BBIIIKU B TOPU30HTAIILHOM HAIMPABJICHUU CO CKOPOCThIO 20 M/C, ue-
pe3 3 ¢ ynano Ha 3emitio. KuHeTnueckast sHeprus Tella B MOMEHT y/apa o 3eMITIO paBHa ... J[k.

Yacte C

C1. Ot ynapa xomnpa maccoit 450 Kr, magaroniero ¢ BEICOTHI 5 M, cBas Maccoi 150 kr morpysxaercs B
rpyHT. OmnpenenuTb CKOPOCTh, KOTOPYIO MPHOOPETET CBask B pe3yibTaTe ynapa, CIYUTas ero abCOIFOTHO
ynpyruM. M3MeHeHreM NOTEeHITMAILHOM YHEPTHH CBau MpeHeOpeYb.

Bapuanr 2

Yacth A

Al. CamocBan Maccod 7 NpPH IBIJKEHMHM Ha IIyTH K Kapbepy HMMeEET KHHETHYECKYI BHEPIHUIO

25 10° LK KakoBa ero knmeridaeckas SHeprus mocie 3arpy3KH, ¢CITi OH JABUTANCA C TPEXKHEi CKOpO-
CTBIO, @ Macca €ro yBelnyuiach B 2 pasza?

A2, Jlebeaka paBHOMEPHO TTOAHUMAET Ipy3 Maccoi 200 kr Ha BeICOTY 3 M 3a 5 ¢. KakoBa MOIIHOCTE ABU-
rarenst neGenxn? (OTBeT B BaTTax.) YCKOpPEHHE CBOOOIHOTO aeH s PUHATH paBHbIM 10 m/c’.

A3. ABTOMOOWIB JBHXKETCS CO CKOpPOCThIO VI = 90 KM/ “9,a MOTOIUMKI CO CKOPOCTHIO

vo = 180 KM/ 9.Macca morormkina 711 = 500 Kr.OTHOIIEHHE UMITYIIbCA ABTOMOOHIISA K UMITYJIbCY
MoToIMKIa paBHO 1,5. UeMy paBHa Macca aBToMoOmiIst? (OTBET MpUBENNUTE B KIIIOTPAMMAaX. )

Ad4. Baron maccoit 60 T, IBUXKYIIHMICS CO CKOPOCTBHIO 4 M/C TI0 TOPU30HTAJILHOMY ITyTH, CTaJIKUBAETCS C
HEeTmoABWXHOH mnardopmoit Maccoii 40 T. YUeMy paBHa CKOpPOCTh COBMECTHOTO JIBIKEHHS BaroHa M Iuiat-
¢dopmer?

AS. Onpenenure ko3 duireHT xxecTkocTH npyxunbl (B H/M), ecnu nipu ee cxxatun Ha 24 cM, oHa o0na-
naet sHeprueit 1,44 JIx.

A6. Temo Maccoii 2 Kr OpoIIeHo MO YTIIOM K TOPU30HTY C HadalnbHOU ckopocThio 20 mM/c. Makcumaib-
Hasi BbICOTa oJbeMa Tena 5 M. OnpefenuTs KHHETHUECKYIO SHEPTUIO TeJIa B BRICIIEH TOUKE MOABEMA.

Yacte B

B1. YcraHoBuTEe COOTBETCTBHE MEXIY Ha3BaHUSAMH (POPMYJI, OTHOCSAIIMXCS K 3aKOHAM COXPaHEHUs, U
caMHMHU OpMYIIaMH.

HA3BAHUSA ®OPMYVY.JI ®OPMYJIbI
A. Mexanudeckas padorta muo?
1. 5
b. 3akoH coxpaHeHHs SHEPTHH 2. F-s-cosa
B. 3akon coxpaHeHus UMIyIbCca 3. E+Eq=Ep+Eo
I'. TlorennmanbHas >Heprus JehopMUpPO- kx?
BaHHOW TPYKHHBI 4. N

5. mo, +mo, +...= mo, +mo, +...

A b B I

B2. Mexny mapom Maccoi 2 Kr, KHHETHYecKas 3Heprua kotoporo 1 J[x, n mapom maccoil 1 kr, Haxo-
JSIIIUIMCSI B TIOKO€ IIPOU30LILI0 a0COJIIOTHO HEYIIPYToe LEHTpajIbHOE coynapeHue. Vi3MeHeHne uMILybca
IIEPBOrO LIapa B pe3yJbTaTe yAapa paBHO KI-M/C.

Yacte C

28



C1. Ilyas maccoit 20 T, UMEMOIIAs TOPU3OHTAILHYI0 CKOPOCTh 860 M/c, momagaeT B JICPEBSHHBIM
Opycok Maccoil 5 Kr, Iexxalmuid Ha 1oy, 1 npoduBaeT ero. OnpenesuTh CPEAHIOI CUITY COMPOTHUBICHUS
JBWKEHUIO ITyJTH B OpycKe, eCIi MyJisl BbUIETaeT U3 Hero co ckopocThio 510 m/c. TommuHa Opycka 25 cM.
Tpennem Opycka o 1Mo mpeHedpedb.

KonTtpoannas padota Ne 2 o pazgeny «MoaekyasipHas GpU3NKa U TEPMOAUHAMHKA)
KontponbHas pabora

Bapuanr 1
1. MoHO 1 B UUHKOBOM COCY/JI€ PacIiUIaBUTh aroMuHui? OTBET 000CHYHTE.
2. Kaxoe xonn4yecTBO TEMJIOTHI BBIAECIUTCA NIPU KOHAEHCAIMM BOASHOTO CTOTPaJyCHOIO Mapa mMaccoi 5
Kr?
3. Kakoe KoIn4ecTBO TEII0ThI BBIACIUTCA IPHU KPUCTAJUIM3ALNHN U OXJIAXKIEHUH 1,5 KT uyryHa 10 TeM-
nepatyps 20°C?
4. Kakoe KOJHYEeCTBO TEIJIOTH HEOOXOIUMO ISl HAarpeBaHUs aTIOMHUHACBON JIOXKKH Maccoit 50 T Ha
50°C?
5. B xene3nslii kotén Maccoii 10 xr HanuTa Boa Maccoit 20 kr. Kakoe KoiaruecTBO TEIIOTHI HYKHO Tie-
penaTh KOTIIy ¢ BOJOM [JIs1 ©3MEHEHUs uX Temnepartypsl ot 10 no 100°C?
6. CKOJBKO KEPOCHHA HAJI0 CIKEUb, YTOOBI HarpeThb 3 Kr Bojsl HA 46 °C? Cunrtarh, 4TO BCS DHEPIHS, BbI-
JIeJIeHHas TIPY CTOpaHUM KEpPOCHHA, UAET Ha HarpeBaHUe BOJIbI.
7. Kakoe K0oIr4ecTBO TEIUIOThI MOTPeOyeTCs], 4TOObI B METAIIIMYECKOM Yaiinuke Maccoii 700 r BCKHIIs-
TUTH 2 KT BoAbl? [lepBoHavYaibHO YailHUK ¢ BOOM umenu temneparypy 20°C. Y aenpHas TEIII0OEMKOCTb
mertama 51,52 kJ[x/kr-"C
8. Bomy mpu Temmnepatype 25°C cMmemmanu ¢ Boioii ¢ Bozoii ipu temmepatype 90°C. Ompenenre 0THO-
IIIEHHE MACCHI XOJOIHON BOIBI K MACCe Topstdeil BOJIBI, €C/TH yCTaHOBUBIIAsCA TeMmieparypa pasHa 40°C.
BapuanT 2
1. MoxHO 1 B OyMa)KHOM COCY/I€ BCKUISATUTH Boay? OTBEeT 000CHYHTE.
2. Kakoe KOIMYeCTBO TEMIOThI HEOOXOIMMO JUIs HCIIAPEHHs BOBI Maccoit Skr mpu t=100"C?
3. Kakoe KoIM4ecTBO TeIJIOTHI BEIACIUTCS MTPH KPUCTAJUTH3ANNN U OXJIAXKISHUH 3 KT IWHKA JI0 TeMIIe-
patyps1 20°C?
4. Kakoe KOJMYECTBO TEIUIOTHI BHIIENSETCS IPH OXJIaXIHHHU Ibaa Maccoii 200 r ot 0°C o -10°C?
V nenbHas TerIoeMKocTb 1baa = 2100 Jhx/(xr-"C).
5. Kaxoe konnuecTBO TeIIoTh HEOOXOUMO JJIsi HAarpeBaHUs BOJIBI, Macca KOTOPOH 5 KT OT 20°C o
100°C B anroMHuHIEBOI KacTprose Maccoii 800 r?
6. Ckousbko poB Hazgo cxkeub B rieuke ¢ KITJ[ 40%, uroOs! nomyunts u3 200 Kr cHera, B3sITOTO MPU TEM-
reparype -10°C, Bozy mpu 20°C?
7. Kakoe KOJIM4YeCTBO TEILIOThI TOTPEOYETCs, YTOOBI B META/UNINYECKOM HaiiHuKe Maccor S00 T BCKuIis-
Tuth 1, 2 X BonbI? [lepBoHayanbHO YaitHUK ¢ BOgOM umenn temiepatypy 20°C. Y nenpHas Termioem-
KOCTbh MeTajia 336 KI[)K/KF'OC
8. Boay npu temneparype 12°C cmemmanu ¢ Bozioii ¢ Boaoii mpu Temmeparype 100°C. Onpenenute o1-
HOILIEHHE MACChl XOJIOAHOM BOJBI K Macce ropsvel BOJIbl, €CIIM yCTaHOBHBILASCSA TeMIIepaTypa paBHa
50°C.
Bapuanr 3
1. MOXHO 71 Ha TOJICTOCTEHHOI METHON CKOBOPOJIE MPU KOMHATHOM TeMIepaType MPEeBPaTHTD B JIE]
100 r Bozsl pu Temneparype 0°C 3a 10mMunyT. OTBET 06OCHYIITE.
2. Kaxoe KonM4ecTBO TEIUIOTHI BBIACITUTCS MIPH KOHACHCAIIUH TTAPOB CIIMPTa MacCOr SKr?
3. Kakoe KoIn4ecTBO TeIJIOThI BBIAEIUTCSA IPU KPUCTAJUIM3ALNHN U OXJIAXKIEHUH 2 KT 0JIOBa JI0 TeMIepa-
Typs1 20°C?
4. Kakoe KOIMYECTBO TEIUIOTHI BBIIENAETCS NPH OXIAKICHHH BOAbI Maccoit 100 r ot 90 mo 20°C?
V nenbHas TeroeMkocth Bopl = 4200 Ix/(kr-°C).
5. Kakoe KoamgecTBO TeII0TEl He0O0X0oauMo, 9To0s! HarpeTh 1 11 Boasl ot 20°C mo 100°C? Boga marpe-
BaeTCs B AFOMUHUEBOM KacTprosie Maccoit 200 r. TerioBeIME MOTepsMU peHeOpeYb.
6. CKOJBKO CIIHPTA HA0 CKE4b, YTOOBI HArPeTh BOAY Maccoi 2 kr Ha 29°C? CuuTarh, 4TO BCSI SHEPTHS,
BbI JIEJICHHAS TIPY CTOPAaHUM CIIMPTA, UAET HA HarpeBaHUE BOIBI.
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7. Kakoe KoIm4ecTBO TEIUIOTHI TOTpeOyeTCsl, 9TOOBI B METAITMIECKOM JaiiHuke Maccoit 600 r BCKuIIs-

TuTh 1,5 kT Bopl? IlepBoHaUanpHO YaltHUK ¢ Bogol uMenn Temrepatypy 20°C. Y menapHas TeTIOEMKOCTh

Meramta 656 kJhx/kr-'C

8. Bomy mpu temmeparype 18°C cMermanu ¢ Bomoii ¢ Bogoii ipu Temmepatype 95°C. Onpeenute oTHO-

IIIEHHE MACCHI XOJIOIHOM BOIBI K MAcCe Topstueil BOJIbI, €C/TH yCTaHOBUBIIAsCA TeMmieparypa pasHa 60°C.
Bapwuanrt 4

1. MO’HO I HCIAPHTH KUIATOK IPH TEMIIEpaType OKpykaromiero Boayxa -50°C? Otser oGocHyiiTe.

2. Kakoe KoIrmdecTBO TEIUIOTHI HeOOXOAMMO TSI HCIIAPEHUS CITUPTa Maccoit 2,5 Kr?

3. Kakoe KonM4ecTBO TeIJIOTHI BBIACIUTCS MIPH KPUCTAJUTH3AINN M OXJIXKIeHUH 1,2 KT Kenes3a 10 TeM-

neparypsi 20°C?

4. Kakoe KOJIMUYECTBO TEIUIOTHI BBIJICIUTCS IPU KOHJCHCAIUHU 2 KT T1apa, B3sSTOr0 MPH TEMIIepaType Ku-

TIEHUS, ¥ TIOCTIEAYIOMIero oxaxaeHus Boabl 10 40 °C mpu HopMaIsHOM aTMOC(hEpHOM JaBICHUN?

5. Kakoe konn4yecTBO TEIUIOThl HEOOXOUMO JJIsl HArpeBaHUs CTAIbHOM jeTanu maccoit 500 r Ha 20°C?

6. Kakoe xonnuecTBo O€H3MHA IOTPEOyeTCs, YTOOBI B METAITMYSCKOM yaliHuke Maccoit 700 T BCKHIIs-

TUTB 2 KT BOIBI?

7. Kakoe KoIrm4ecTBO TEIUIOTHI TOTpeOyeTcsl, 9TOOBI B METAITNIECKOM JaiiHuke Maccoit 800 T BCKuIIs-

TuTh 1,4 Kr Bojbl? IlepBoHavanbHO YaliHUK ¢ BoJloW nuMenu temnepatypy 20°C. Y aenbHas TEII0eMKOCTb

meraita 726 kJlx/kr-"C

8. Boay npu temmeparype 22°C cMelnanu ¢ Bojioii ¢ Booi npu Temnepatype 98°C. Onpesenure oTHO-

IIEHHE MACCHI XOJIOJHOM BOJIBI K MAcCe Topsiueil BOJIBI, €C/TH yCTaHOBUBIIAsACA TeMieparypa paBHa 55°C.

Baset 3a otBeThI: 1 Bomipoc 1 6armr, 2-8 3amaun — 2 6ana 3a mpaBuiibHOE perrenue; (-1 6amn) — cHuMa-
eTcs 3a OUIMOKHU B PaCYETHON YacTH

11-15 6annoB — OTIMYHO

7-10 6amIoB — XOpOoIIo

4-6 0aIIOB — yIOBIETBOPUTEIEHO

3 Gana U MeHee - HeYAOBIECTBOPUTEIEHO

[IpaBuiibHBIE OTBETHI

1 BapuaHT 2 BapuaHT
1. Her, T.X. t,, INHKA MEHBIIE t,, ATIOMHAHUII, T.C. 1. MOXHO, m.K. menioemMKkocms 600bl 8bllile
LIUHKOBBIA COCY[l pacIJIaBUTCS paHblIe menioemMKocmu bymazu, oymaza He cmodicem
Hazpemucsi 00 MeMNepamypol 60320 PaAHUS
2. 11,5 MIx 2. 11,28 M/Ix
3. 1,1658 M/Ix 3. 490,37 M/Ix
4. 797,4 M]1x 4. 4200 Ix
5. 797,4 M]1x 5. 1,74 MIx
6. 0,0135 kr 6. 22,09 xr
7. 3,557 xIx 7. 13,84 MJIx
8. 0,77 8. 0,56
3 BapuaHT 4 BapuaHT
1. Her, 1.k. y Mmenu Gonbinuii koadduiment 1. Ecnu pe3ko yBenMYUTH MJIONIaAb UCHIAPEHUS,
YIENbHON TETJIOEMKOCTH, YEM Y BOZBI BBIIIJIECHYB BOZy € OOJIBIION CKOPOCTHIO
2. 5500 x/Ix 2. 2,75 10° Ix
3. Qo=96,672 M/Ix 3. 824,51 MIx
4. 29,4 x]Ix 4. 5,02 MJIx
5. 350,35 x/Ix 5. 5000 xdx
6. 0,00696 xr 6. 0,652 xr
7. 547,06 xJx 7. 46,934 MIx

KonTpoabsnas padora Ne3 no pasaeiny «JeKTpoOMarHeTu3m»

I Bapuant
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VYyacTok nmpoBoHUKA ATUHOM 10 M HaXOIUTCS B MArHUTHOM ToJie uHAyKiuen 50 mTo.
Cwta 3lIeKTPUIECKOTO TOKa, POTEKAIOIIETo o mpoBoAHKUKY, 10 A. Kakyto pabory co-
BepIIaeT cujia AMIiepa pu NepeMeIlieHnH MPOBOHUKA HA 8 CM B HAMPABJIEHUH CBOETO
nercteus? 1IpoBOgHUK pacnioioKeH NEePIeHIUKYIIPHO JIMHUSM MarHUTHOM MHIYKIUU.
DIIEKTPOH ABUKETCS MO OKPY>KHOCTU PaAnycoM 4 MM NEPICHAUKYIISIPHO K TUHUSM UH-
JYKIIMU OJTHOPOJHOI'0 MAarHUTHOTO 1oJjisi. CKOPOCTh AJIEKTpOHA paBHa 3,5° 10° m/c. Pac-
CUMTANTE MHAYKIIMIO MAarHUTHOTO TOJIA.

OIpeeNnTh CHILY TOKA, IPOTEKAOIIEro 10 IIOCKOMY KOHTYPY IIIOIIAABI0 5 CM~, HaX0-
JIAIIEMYCsl B OJHOPOHOM MarHUTHOM Toie ¢ uaaykiuen 0,5 T, eclim MakCUMaIbHbBIN
MEXaHUYECKUI MOMEHT, JEHCTBYIOIIUI CO CTOPOHBI MoJs, paBeH 0,25 MH M.

DJIEKTPOH U MPOTOH, IBUTAsICh C CKOPOCTHIO 4 10° m/c, BrieTaroT B OJHOPOJIHOE MArHUT-
HOE 1osie MHAyKuue 75 MTi nepneHaAnKyasspHO JIMHUAM UHAYKIUKA. Bo CKOJIbKO pa3
OTJINYAIOTCS PAUYChl KPUBU3HBI UX TPACKTOPHIL?

[Tonmwxatouit Tpanchopmatop ¢ koddduirentom Tpanchopmaiuu 10 BKIIOUYEH B CETh
¢ HaripspkenneM 127 B. ConportuBienue BTopuyHOi 00MOTKH 2 OMm, cuiia Toka 3 A.
Onpenenuth HalpsHKEHUE HA KIIEMMax BTOPUYHOM oOMoTkH. [loTepssMu sHepruu B nep-
BUYHON 0OMOTKE MpeHeopeyb

Ha manere X mastHuk nouHoi 1400 MM coBepiraer kosebanus ¢ yacroroi 31, Kako-
BO YCKOpEHHE CBOOOIHOTO MAJICHUS Ha TUTaHeTe?

IT BapuanT
B BepTuKanbHOM OHOPOAHOM MAarHMTHOM I10JI€ HA JIBYX TOHKUX HHUTSX IOJBE-
IIIEH TOPU30HTAJIBHO MPOBOAHUK JJIMHOM 20 cM u maccoit 20,4 r. UHaykius mar-
HUTHOTO TToutst paBHa 0,5 Tn. Ha kakoi yros oT BEpTHKaIu OTKIOHSTCS HUTH, €C-
JIM CUJIa TOKa B MIPOBOJIHUKE paBHa 2 A?
[IpoTOH ABUXKETCS O OKPY>KHOCTH pagnycom 14 MM NeprneHIuKyJISIPHO K JTUHUSIM
UHIYKIAA OAHOPOAHOTO MAarHUTHOTO T0Jist. CKOPOCTH JIEKTPOHA paBHA
3,5 10° m/c. Paccuuraiite WHAYKIHWIO MarHUTHOTO TTOJIS.
N3 npoBosioku aiuHOM 20 ¢M caenanu KBaJapaTHbIN KOHTYpP. BeuucanTe Makcu-
MaJIbHBIM BPAILIAIOIINIA MOMEHT CHUJI, JEUCTBYIOIINI HA KOHTYpP, IOMEIICHHBIN B
MarauTHoe nosie ¢ uaaykuuen 0,1 Ti. [To konTypy Teuert Tok 2 A.
Hamnpsixkenue B nepBuyHoii 00MoTKe Tpanchopmartopa 120 B. Kakoe Hanpsokenue
BO BTOPUYHOH 1IeTH, €ClK NepBUYHAs KaTylika coaepxkuT 100 BUTKOB, a BTOpUY-
Hasg 1000? IToTepsimu sHEprUU IpeHeOpeUb.
JIBa ipoToHa, ABHrasch ¢ ckopocThio 4 10° m/c 1 5 10° M/c, BIETAIOT B OXHOPOI-
HO€ MarHUTHOE MOoJie UHAYKIKEeH 75 MTi neprneHauKyasipHO JUHUAM UHIYKIIUH.
PaccuuTaiite pagnycbl KpUBU3HBI UX TPACKTOPHI?
Ha nnanere MasTHUK coBepiiaeT kojebanus ¢ nepuogom 1,25 c. KakoBo
YCKOpEHHE CBOOOIHOTO IMaJICHHs Ha TIJIaHeTe, eCiu JyIMHa MasTHuka 1,25 m?

KonrtpoubHast pa6ora Ned no pazaeny «KojiebaHusi 1 BOJTHbI»

Bapuant 1
Yacrs A

Buvibepume ooun eepmwiii omeem.

Yro gBiIsteTcsI OCHOBHBIM IMPHU3HAKOM K0JIe0aTeJIbHOTO )IBI/I)KGHI/ISI?

1) W3MEHEHHE CKOPOCTHU TeJla C TEUEHUEM BPEMEHHU 2) U3MEHEHUE YCKOPEHUS Teja C Teue-
HUEM BpPEMEHH

3) NOBTOpEHME JBMKEHMS T€JIa YEPE3 OJUHAKOBBIE IPOMEXKYTKH BPEMEHU

4) mnepuoanYECcKUE U3MEHEHHSI CKOPOCTH U YCKOPEHHUs Tema
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2. B Kakux u3 NpeACTaBICHHBIX HA PUCYHKE CIIy4aeB aMILTUTY/IbI KOJICOAHUH OMHAKOBBI?
1) Aub =
2) BuA :

3) buB 0]

" .
1 nc
4) aMIUIMTYyIBI BCEX KOJIeOaHUI OMHAKOBBI - G i
(2] B
5 : /& \oonc

P

. oM B

H

b D R S

3. Omnpenenure nepuoj KoaeOaTeIbHOTO IBUKCHUS, o

N300paKEHHOTO HAa PUCYHKE. ¢

) 2c¢ ’ /
] L ' -

2) 4c ‘ 24 6 he

3) 6¢ I

4) 8c

) 4. Ha pucyHKe u306paykeH MaTeMaTHIeCKUil MasTHUK. B Kakoi Touke Ku-
AR HeTHYeCKas DHeprusi MasTHHMKA MaKCHUMaJbHa?
P 1\
/ : \\\ 1)A 2)b 3)B 4)Bo Bcex TOYKax OJMHAKOBA
foor
\

o

5. HeoOXomumMo 3KCIIEpUMEHTAIbHO YCTAaHOBHUTH 3aBHCH-
MOCTh Iepuojia KoyIeOaHUH HPYKUHHOIO MasiTHHUKA OT MaccChbl
rpy3a. Kakue u3 npemyiokeHHbIX Ha PUCYHKE MasiTHUKOB I10[I-
XOJAT 1t 3T0oro omnsita? (Bce npyxuHbl n300paXkeHbl B Hesle-
(bopMUPYEMOM COCTOSIHUN).

1) Aub

2) buB

3) Bul

4) AuB

6. B Bo3nyxe pacmpocTpaHsieTcs 3ByKoBas BoJIHa. PaccTossHue OT 06J1aCTH MOBBIILIEHHOTO
JaBJIeHUs 10 Onmrkaiiiei 00JacTH MOHM>KEHHOTo faBieHus 10 cM, paccTositHue MeXy On-
KalIMu 001acTAMU MOBBIIIEHHOTO JaBieHus 20 cM, Mexy Onrxaiimmu 001acTIMU TOHU-
»eHHoro naBieHus 20 cM. KakoBa ayinHa 3ByKOBOM BOJTHBI?

1) 60cm 2)40cm 3)20cm 4) 10cm
7. OO0s13aTeIbHBIMU YCIOBUSMHU BO30YKIEHHSI 3BYKOBOW BOJIHBI SIBJISIFOTCS:
A - HanmuuMe UCTOYHMKA KojeOaHuil, b - Hamumuume ympyroit cpeasl, B - Hanmume nmpubopa ans
peructpanuu 3Byka. [IpaBuibHBIM SBISETCS BBIOOP YCIOBUM
1) Aub 2)buB 3)AuB 4)A,buB
Yacrs B.

8. Tpu NCTOYHMKA U3JAIOT 3BYKHU C PA3JIMYHBIMU XapaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-

CTBUS YTBEPKJIEHUH U3 JIEBOTO CTOJIOIA TaOIUIIBI C X rpaduKaMu B IIPaBOM CTOJIOIIE.
YTBEPX/IEHUA I'PA®UKU
3ByK HauOOJIbLIEH TPOMKOCTH




b. 3Byk HaubomnbIIei BBICOTH TOHA

Pewume 3a0auu.

9. MarepuanbHas Touka 3a 1 MuH coBepurmiia 300 konebanuii. OnpenenuTs Nepuos U da-
CTOTY KOJIcOaHH.

10. 3Byk B Bojie pacnpocTpaHsercs co ckopocteio 1400 m/c. UeMy paBHA ITHHA BOJIHEI 3BY-
Ka, BBI3LIBAEMOI'0 HCTOYHHKOM KoJiebanuii ¢ yactoron 200 I'11?

YACTbB C.

Pewume 3aoauy.

11. I'py3 moaBemeH Ha HUTU U OTKJIOHEH OT I1OJIOKEHHsI PABHOBECHS TaK, YTO €ro BbICOTA
Haj 3emuieit yBenuumiaack Ha 20 cM. C Kakoi CKOPOCTBIO TeJIo OyIeT IPOXOIUTH MMOJIOKEHHE
paBHOBECHS MPH CBOOOHBIX KOJIeOaHUsX?

Bapuanr 2
Yacrs 1.
Buvibepume ooun eeprwiii omeem.
1. Kakue u3 mepeurcieHHBIX HIDKE SBJICHUH SBIISIOTCS MEXaHHUSCKUMH KOJIeOaHUsIMU ?
1) najieHue s0J10Ka ¢ BETKU Ha 3eMiI0  2) nBikeHue JIyHbl BOKpYT 3emin

3) ABM>KEHUE UTJIbI LIBEHHONW MaIIMHBI HO BpEMsI paOOThI
4) npopoiKeHne ABUXKEHHUs aBTOMOOWIIS [TOCIIe HaXaTusl Ha TOPMO3
2. Onpenenute aMIUTATYAY KOJIEOATeIIbHOTO IBIKEHUS, H300pa- .. oy

YKCHHOTO Ha PUCYHKE. 84

1)2cMm 4 '/\ /
2)4 cm 0 N
3)6cm s

4)8 cm
A X, TM B
3. B Kakux M3 MpecTaBIeHHbIX Ha *i “‘2 4 5
1
PHUCYHKE CITy4aeB MepuoJibl Koleha- 1 \ / 0
HUHN OIUHAKOBEI? i N4 i » 6l 8
—14 .
1) Aub N _3
2) buB
3) BuA xooM I x, CM r
o 57 4
4) Mepuoabl  BCEX  KoJeOaHMit : / M
OJIMHAKOBEI 0 - ; - o
—4 2 v he 5 G "o
—% 4

4. T'py3, npUKpEIJIECHHBI K MPYXUHE, cOoBepIIaeT KonebaHusi Mexay Toukamu 1 u 3. B xakom
MI0JIO’KEHNH NIOTEHIMANIbHAS SHEPTUS MasTHUKA UMEET HAUMEHbIIIEE 3HAaUEHUE?

;ig::gg:@' 1) B mepBoM

-— 2) BO BTODOM
w\“@ 2 3) B TpeTheM
’ 33
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4) BO BCEX ITIOJIOKEHUAX ITOTEHIIVAJIbHAS OHEPTHUA OAMHAKOBa

5. B aKCIIEpMMEHTAIBLHOM MCCIIE0OBAHNH YCTAHOBIIEHO, YTO IIPH HEW3MEHHOM aMILIUTY e KOJe-
0aHMii MaTeMaTHYECKOT0 MasiTHUKA yBEITMUYEHHUE B 4 pa3a JUTMHBI HUTH MPUBOIMT K YBEITUUCHUIO
neproja KojaebaHnii MasTHUKA B 2 pa3a. Kakas 3aBHCHMOCTD MeX/1y IEPHUOJIOM U JIIMHOW HUTH
Habroaercst B 3ToM onbite? ( K — nmocTosHHbIN K03 QULIUEHT, A - aMIITUTYAa KOJIeOaHu).

I)T=k 2)T=kA/l 3)T=kP’ 4)T=k/l

6. Ha pucynke npencrasien rpa@yuk 3aBUCUMOCTH CMEIEHHS YaCTHI]

B BOJIHE OT PACCTOSHUS, IPOXOAMMOro BOJTHOM. Kakoit ctpenkoii Ha

rpaduke npaBuIbHO 0003HAYECHA JUIMHA BOJIHBI?
YA 2)b 3)B 4)T

/. B HampaBlieHUH PacIpPOCTPAaHEHHs BOJHBI B CPEE IPOMCXOIUT IEPEHOC Ha 3HAYHUTENILHBIE
paccTosiHUs
1) sHEepruu 0e3 mepeHoca BEemecTBa Cpepl  2) BEIIECTBa Cpelibl Oe3 ImepeHoca YHEPruu

3) u BemiecTBa CPeibl, U SJHEPruu  4) UCTOYHHUKA BOJIU

Yactp B.
8. Tpu ucTouHMKa U3JAIOT 3BYKHU C PA3TMYHBIMU XapaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-
CTBUS YTBEPKJICHU U3 JIEBOTO CTONOIIA TAONIHUIIBI ¢ UX rpadUKaMu B IIPaBOM CTOJIOLE.
VYTBEPXIAEHUA I'PA®UKU
3BYK MUHUMAJIbHOM TPOMKOCTH ST |

A ATA

-~
u—tvf—ﬁ—/—uvt-;
1] I_/' 2 ""\E/'I 1 _)'Ilr'“".

X, M K

HAANFAN
s -'-I"'h

b. 3Byk caMoro HM3KOro ToHa

Pewume 3aoauu.
9. 3a MuHyTy Teno coBepuiniio 12 xonedanuil. OnpenenuTs Nepuo U 4acTOTy KoJIeOaHuH.
10. BonHa pacmpocTpaHsieTcs CoO CKOPOCThiO 6 M/c Tipu yacToTe Kosnebanumii 5 I'u. Uemy pas-
Ha JUTMHA BOJIHBI?
YACTB C.
Pewume 3a0auy.
11. I'py3 maccoii 2 Kr, 3aKperyieHHbI Ha NpyxuHe xecTkocThio 200 H/M, coBepiiaet rapmo-
HU4eckue konebanuu ¢ ammntyaoit 10 cm. KakoBa makcumanbHast CKOpoCThb rpy3a?
OtBeTbI.
Nel Ne2 Ne3 Ned4 NeS Ne6 Ne7 Ne8 Ne 9 Ne Ne
10 11
Bapuanr 1 3 1 4 3 4 3 1 31 02c¢c;5Ty 7m 2wm/c
Bapuant2 3 4 3 2 4 4 1 13 5¢;02I'm 1,2 1wm/c
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KonTpoabnas padora NeS no pazneny «OnTukay

Bapwuanr 1

Yacth A

BI)I6epI/ITe 13 MPCAJIOKCHHBIX OTBETOB OJJUH HpaBHJ’IbHLIﬁ.

Texcm 3a0anus

Omeem

Jlydun, mapamienbpHble TJIABHOM ONTHYECKOM OCH
TJIOCKO-BBINMYKIION JIMH3BI, TIOCTIE JTUH3HL. . .

A. PaccenBaroTcs TMH30# Tak, 9TO UX
MPOJIOJDKEHUSI TIEPECEKAIOTCI B MHHUMOM
doxyce.

b. nepecekaroTcsi B TOYKE, HaXOJs-
niericsi Ha JBOMHOM (POKYCHOM paccTos-
HUU OT JIUH3HIL.

B. Unyr,
HaIPaBIICHIS.

I'. Ilepecekarorcst B JOKyCE JTUH3BL.

HC U3MCHAA CBOCTO

OnTuyeckas cuiaa u3Mepsiercs ...

A. B MeTpax.

b. B HeroToHax.

B. B nuonTpusx.

I'. OnTtuueckas cuna Oe3pa3MepHast
BEJIMYHMHA.

Ha pucyHKe mpelncTaBleHbI CEUCHHS TPEX CTEK-
JSHHBIX JuH3. Kakne u3 Hux AB-
JISFOTCS PACCEUBAIOIIUMU? 23

L

F F F

A. Torpko1
B. Toibko 2
B. Toabko 3.
I 1u?2.

A. 1u 3.

E. 2u3.
XK. 1,2u3.

Ha pucyHke moka3aHsl JuH3a L, HCTOYHMK cBeTa
S u ero m3zobpaxenue S'. Kakoil oTpe3ok sBIsSeTCS
TJIaBHBIM (DOKYCHBIM PACCTOSHUEM JTUH3bI?

A.OS.
B.OS".
B.OK.
. OM.
II. ON.
E. SS'.
7K. KM.

Orubanmne BOTHOW MaybIX TMPENSITCTBUN Ha3bIBa-
eTCs

A. nudpaxiuei,
B. untepdepennuei,
B.

I'. KOrepeHTHOCThIO,
. nonspuzanuei,
E. nucnepcueii.

AUCKPETHOCTBIO,

Yacmo B.

Pemure npeasioxeHHbIE 3a1a41

o

PaccunraiiTe 4acTOTy, COOTBETCTBYIONLIYIO KpallHEMY KPaCHOMY JIy4dy € JUIMHOU BOJIHEI 0,76 MKM

7. YnuuHbli poHaph BUCUT Ha BbicoTe 3M. [lanka mmuHoi 1,2 M, ycTaHOBJIEHHAs! BEPTUKAIBHO B
HEKOTOpPOM MecTe, 0TOpachIBaeT TEHb, [UIMHA KOTOPOi paBHa anuHe nanku. Ha kakom paccros-

HUW OT OCHOBAHUS CTOJI0A PacIoioKeHa majaka?

8. Ilpenmer HaxoOuTCs HAa PACCTOSHHUM 2 M OT COOMparoIeil TMH3HI ¢ (POKYCHBIM PacCTOSHUEM | M.
Ha xakoM paccTOSHMH OT JIMH3BI HAXOUTCS N300pakeHne npeamera’?
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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/eia THX cpef mox yriaoM 30° i mepexoauT Bo BTOPYIO cpejy.

OnpeJ:[eJmTe YTOJI MPCIIOMJIICHUS JIy4da.

10. IToctpoliTe n300paskeHue TaHHOTO IpeaMeTa B tuH3e. Kakoe 3to

n3o0paxxenne?

Bapuanr 2
Yacrs A.
Bri0epute U3 npeasioxKeHHbIX OTBETOB OANH NPABUIIbHBIMN.

MNo Texcm 3a0anus Omeem
1. JIyun, mapanyienpHble IJIABHON ONTHYECKOW OCH, IIOC- A. PaccemBaroTcs JIHMH30H Tak,
KO-BOTHYTOM JIMH3bI, IIOCJIE JINH3HL. . . YTO UX NMPOJOKCHHS NEPECCKAITCS
B MHUMOM (hoKyce.
b. nmnepecekaroTcsi B TOYKE,
HaxoJIIencss Ha IBOMHOM (oKyc-
HOM PacCTOSIHUHU OT JIMH3HI.
B. Unyr, He u3MeHSs CBOEro
HaIpaBJICHUSL.
I'. Ilepecekatorcss B (oKyce
JIH3HI.
2. VYron majeHusl dyya CBETa Ha 3€PKaJIbHYHO IMOBEPX- A.20°
HocTh paBeH 20°. KakoB yro MesKIy OTpasKeHHBIM JIyHOM H B. 40°
3epKaIbHON MTOBEPXHOCTHIO? B. 70°
r. 80’
1. 90°
3. Ha crexnsaHyto mnpusmy B 2 A 2.
BO3/JyXe MajaeT CBETOBOW Jyu 1. 1 / b. 3.
I[Io kakoMy HampaBJCHUIO Jy4 . B. 4.
CBETa BBIXOJUT U3 IPU3IMBI? 4 I'' CBer He MOXeT BOHTH B
pU3MYy.
J. CBeT He MOXET BBIUTH U3
MIPU3MBL.
4. Ha pucynke mokaszanel nuH3a L, HCTOUHMK cBeTa S U A.SS'
ero uzoOpaxenue S'. Kakoil oTpe3ok sBISETCS TIaBHBIM b. OS'
(hoKyCHBIM paccTostHueM JIUH3bI? B. OK
S AL £ 811:1/[
: [ -4 E. MK
M ° E XK. OS
v i
i
i
s
5. MakcuMyMBl TIpE HHTEP(EPEHIMH OT ABYX HCTOYHH- A. A=mjA
KOB BO3HHUKAIOT [IPU yCIOBUU b. A=Cm+1)A /2
B. d sina=mA
I'. 2d=M2n

Yacmb B
Pemure npeasioxeHHbIE 3a1a4n

6. PaccuuTaliTe 4acTOTy, COOTBETCTBYIOIIYIO KpaiHeMy (hHOJIETOBOMY JIydy ¢ AIUHON BOJHEI 0,4

MKM.
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7. UenoBek pocTOM 2M CTOUT OKOJIO CTOJI0a ¢ (hoHapeM, BHCSIIETO Ha BeicoTe SM. Ilpm 3TOM OH
oTtOpachIBaeT TeHb JinHOM 1,2 M. Ha Kakoe pacCTosiHHE YIAIUTCS Y€JI0BEK OT CTOJ10a, €CIH JTH-
Ha ero TEeHU cTaja 2M

8. T'maBHOe (OKYCHOE pacCTOSHUE pacCceMBaroIeH JTUH3BI paBHO 12 cMm. M300pakeHue mpeamMera
HAXOJUTCS HAa PACCTOSHUH 9 ¢M OT JHMH3bI. UeMy paBHO pacCTOSHHE OT MPeMeTa JI0 JTHH3bI?

9. CkopocTh pacrpocTpaneHus csera B mepBoit cpeae 250000 km/c, a Bo BTopoid-200000 xkm/c. Jlyq
CBeTa 1aj[aeT Ha MOBEPXHOCTh Pa3jielia THX cpeji Mo yriaoM 60° U IepexouT Bo BTOPYIO Cpey.
Omnpeennte yro NpeioMICHHUS JTyda.

. N
10. IlocroiiTe m300pakeHNE TaHHOTO IpeaMeTa B TuH3e. Kakoe 31o 2 3
n3o0paxenue? I:I
i 4
) ' '
¥ F
Bapuant 3 N
Yacts A.
Bri6epuTe U3 penyoKeHHBIX OTBETOB OJIUH MPaBUIIBHBIH.
No Texcm 3a0anus Omeem
n/n
1. OnTHnueckas cuia- A. BeJIMYMHA, PaBHAS TOJIINHE JINH3BI.
b. BenmnuuHa, paBHast [UaMeTpy JIUH3HI.
B. Benmnunna, paBHas (HOKYCHOMY paccTos-
HUIO JIMH3HIL.
I'. BenuumnHa, oOpaTHas (OKYCHOMY pac-
CTOSIHHIO JIMH3BL.
2. VYron nageHus Jiyda CBETa Ha 3€PKAJIbHYIO A. 70°.
noBepxHocth paser 70°. KakoB yrom Mexny Bb. 80"
OTPa)XEHHBIM JIYYOM U 3€pKaJIbHOW MOBEPXHO- B. 40°.
CTBIO? r. 20"
JI. 90°.
3. B kakoii Touke A. 1l
HAXOOUTCA  HU300- Lk\ o 3 b.2
paXX€HUEe UCTOYHU- \\\ /// B.3
Ka cBeTa L B mioc- \5‘/ I'1,2u3
KoM 3epkaiie MN. M/\/ \\N J. Ilpu TakoM MoOJ0KEHUU UCTOYHUKA CBE-
e N ta L ero nzo0paxenus B 3epkane MN Her.
1o e 2
4. Ha crexnsiHHyIO A2
pU3My B BO3AyX€ Ia- B.3
JaeT CBETOBOW Jyd 1. B.4
ITo xakomy Hampasiie- 2 I'. CBet He MOXKET BOWTH B IPU3MY.
HUIO JIyd CBETa BBIXO- L. CBer HE MOXKET BBIUTH U3 IPU3MBI.
JIUT U3 IPU3MBI? 1 3
\ 4
5. 3aBUCUMOCTh TIOKa3aTessl TPEeIOMIICHUS A. mudpakiuei,
BEIIECTBA OT YaCTOTHI (IJIMHBI) BOJHBI Ha3bIBa- B. nucniepcueii,
eTcs B. nonspuzanuei,

I'. uarepdepeniueii,
J. KOrepeHTHOCThIO,
E. nuckpetHoCTHIO.

Yacmy B.
Pemmre mpeioxkeHHbIE 3a1a4H
6. PaccuuTalitTe 9acTOTy, COOTBETCTBYIOIIYIO TOIyOOMYy Iydy ¢ JUIHON BOTHBI 500 HM.

37




7. YnuunHblii GoHaph BUCUT Ha BeicoTe 4 M. [lanka amuHON 2 M, YCTaHOBJCHHAS BEPTUKAILHO B HE-
KOTOPOM MecTe, OTOpachIBaeT TeHb, [UIHA KOTOPOW paBHA MOJIOBHHE JUIHHE manku. Ha xakom
PacCTOSIHUU OT OCHOBAHHUS CTOJI0a PACIIOIOKEHa majKa?

8. Omnpenenute mokazaTelb MPEIOMIICHUS CKUIMAAPa U CKOPOCTh PacIpOCTPAHCHUS CBETa B CKU-
THIape, eCIIH U3BECTHO, 4TO TIPH yrie majgenus 45° yron npenomnenus pasen 30°.

9. Omruueckas cuia auH3EI 12 mnTp. M300pakenne nmpeaMeTa HaXOIuTCsl Ha pacctossHun 10 cM oT
JUH3BL. YeMy paBHO pacCTOSIHUE OT MPEMETa 10 JIMH3bI?

10. IToctpoiite n300paXkeHne TaHHOTO TIpenMeTa B mH3e. Kakoe 310 m300- 2 Y
paxeHue?

3 1 )
F F
Bapuanr 4
Yacts A. AN

Bri6epuTe U3 penioKeHHBIX OTBETOB OJIMH MPABIIIBHBIN.

MNo Texcm 3a0anus Omeem
1 B kakoii Touke HaxomuTcs u3o0paxe- Al
HUE UCTOYHHKA cBeTa L B TNIOCKOM 3epkare b. 2.
MN? B.3
r.1,2u3
J. Ipu TakoM NOJIO)KEHMM HMCTOYHMKA cBeTa L
ero n3oodpaxkenus B 3epkane MN Her.
2 Kakoe wn3o0paxenme maer coOuparo- A. JleficTBUTENIbHOE, YBETUICHHOE.
mass uH3a ¢ QokycHeIM paccrosHuem F, B. [leficTBUTENBHOE YMEHBIICHHOE.
€CIM MpeAMET HaXOAUTCS OT Hee Ha pac- B. MHuMoe, yBeTUYEHHOE.
crossanu 1/2F? I'. MHuMOE, yMEHBLIEHHOE.
. 300pakeHust HET.
3 Ha pucynke mnpencrtaBiieHbl CE4YEHUS A. Tonbko 1.
TpeX CTEKISHHBIX JuH3. Kakue U3 HuX sB- b. Tonbko 2.
JISTFOTCST COOMpAIOIMA? B. Tombxko 3.
I.1u?2.
J.1m3.
E. 2u3.
K. 1,2u3.
F 2 3
4 [louemy mocine MOPOXOXKACHUS UYepe3 A. Ilpu3ma mornomiaer Oenblii cBeT OJHON 4a-
CTEKJITHHYIO TIPU3MY ITy4OK OEJNOTO CBETa | CTOTHI, @ U3IY4aeT CBET pa3HbIX YacTOT.
MpEeBpAIaeTCs B PA3HOIBETHRIN CIIEKTP? B. Ilpusma nornommaeT O6enblii CBET OJTHOM IJTH-
Hbl BOJIHBI, 4 HM3JIy49aeT CBET C Pa3HBIMH JUTHHAMHU
BOJIH.
B. benblii cBET ecTh CMeCh CBETA Pa3HbIX YacCTOT,
[BET OMpEeNeNsieTcs YacToToi, Ko3ddummeHT mpe-
JIOMJICHUS CBETa 3aBHCUT OT 4acToThl. [loaTOMy cBeT
PA3HOTO LIBETa UJET MO PA3HBIM HANPaBICHUSAM.
I'. LIget cBeTa onpenensieTcs: ATUHON BOJTHBL.
B npornecce npenomiieHus JyIMHa CBETOBOW BOJI-
HBI U3MEHSETCS, TO3TOMY MPOUCXOIUT MPEBPAIIEHIE
0enoro cBeTa B pa3HOIBETHBIN CIIEKT).
5 l'eometpuyeckas pa3HOCTh XOAa HH- A.paccrosiaue SP,,

Tepdepupyromux BOJIH-

B. paccrosiaue S,P,,

B. paccrosame S;S,,

I'.pa3zHocts paccrosinuit S,P, u S|P,
. paszHocts paccrostauii S,P, u S;S 5,
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P, E. pa3znocts paccrosinuit S1P, u S;S 5,

S 7 )
){f\’ﬁ( ro = OA
.\/N& 18y
s, % —~

10.

Yacmyw B.
Pemute npeniioxeHHbIC 3a1a4K

Paccunraiite 9acTOTy, COOTBETCTBYIOIIYIO OPAH)KEBOMY JIydy C JAIHHON BOIHBI 600 HM.
Yauansiii poHapb BHCHT Ha BbicoTe 6 M. [lanka amuHON 2 M, yCTaHOBIIEHHAS] BEPTUKAIHHO B HE-
KOTOPOM MecTe, OTOpachiBaeT TE€Hb, JJIMHA KOTOPOH paBHA IOJIOBHHE AJHHE Mainku. Ha xakom
PacCTOSTHUHM OT OCHOBAaHHMS CTOJIOA PACTIONOKEHA TTaKa?
Onrryeckas cuiia TOHKOH JuH3bI 5 antp. [Ipeamer momectunu Ha paccTostHuM 60 cM oT Hee. Ha
KaKoOM PacCTOSIHUM OT JIMH3bI HAXOIUTCA H300pakeHHe ATOTOo mpeamera?
KaxkoBa ckopocth cBeta B Boje, ecnu nipu yactore 440 TT'iy anmuua Bonusl paBHa 510 HM?
ITocTpotiTe n300pakeHre JAHHOTO MpeaMeTa B TnH3e. Kakoe 310 m300-

pakeHue? B\\ T
A = +
F ¥
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CBoagnas Tabdamua mo nmpuMeHsieMbiM GopMaM M MeTOAAM TEKYLIero KOHTPOJIS U
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

JMYHOCTHBIX:

— UYyBCTBO TOPJOCTH U YBAXKEHUS K UCTO-
pUH W JIOCTH)KCHUSIM OTEYECTBEHHOW (hu3nye-
CKOW Hayku; pU3NIecKr TPAaMOTHOE MTOBE/ICHHE B
MpOo(heCCUOHANBHON JEATEILHOCTH U OBITY NPHU
oOpateHun ¢ mprudopaMu U yCTPOHCTBAMU;

— TOTOBHOCTh K TIPOJOJDKEHHIO 00pa3zoBa-
HUS U TIOBBINICHUS KBAIM(UKANUN B U30paHHOMN
po(heCCUOHANBHON JCSITETLHOCTH U OOBEKTHB-
HOE OCO3HAHWE PONU (PU3MUYECKUX KOMITCTCHITUIA

B 3TOM;

— YMCHHUC HCIIOJIB30BaThb JOCTUIKCHUA CO-
BpEMEHHON (U3NUecCKOd Haykd U (U3NYECKUX IIpakTHYecKkue 3aHATHSA.
TEXHOJIOTUH JUIS IOBBIIMICHUS COOCTBEHHOI'O WH- KOHTpOJIbHaﬂ paﬁoTa

TEJUIEKTYyaJIbHOTO Pa3BUTHS B BHIOPAHHOM IpoO-
(heccHOHANBHON JIeATENbHOCTH;

— yMEHHE CaMOCTOSATEIHLHO NOOBIBATH HO-
Bble JUIsi ce0s (pu3MuecKkue 3HaHMS, UCHOJIb3YS
JUTSL TOTO JIOCTYITHBIC NCTOYHUKH HH()OPMALINY;

— YyMEHHUE BBICTPAUBATh KOHCTPYKTHUBHBIC
B3aUMOOTHOIIICHHSI B KOMAHJIC 10 PEIICHUIO 00-
HIUX 33744,

— yMEHHWE YINpPAaBIATh CBOCH MO3HABATEIb-
HOU JIeSTEeIBHOCTBIO, MPOBOJMTH CAMOOIICHKY
YpOBHSI COOCTBEHHOI'O HHTEJUICKTYaJbHOI'O pa3-
BUTHS,

MeTanpeIMeTHbIX: IIpakTH4eckue 3aHATHS.

— WCIIOJIb30BaHWE PAa3jMYHBIX BHUJOB TIO- KonTpoabHasi padora
3HaBAaTEIbHOU NEATENFHOCTH I pelieHus (u-
3WMYECKUX 3aJ]]a4, IPUMEHEHUE OCHOBHBIX METO-
JTOB TO3HaHMsI (HAOII0IEHNS, ONMCAHNUs, H3MEpe-
HUS, DKCIIEPUMEHTA) U1 W3Y4YSHHs Pa3IMIHBIX
CTOPOH OKPYXarolleil 1eCTBUTENBbHOCTU

— WCIOJIb30BAaHUE OCHOBHBIX WHTEJUICKTY-
aNBHBIX OMepaluii: TOCTAaHOBKH 3a1a4u, popmy-
JTUPOBAHUS TUIIOTE3, aHAJIN3a U CHHTE3a, CpaBHE-
HUs, 000OIEHUS, CUCTEMATU3AIlUHN, BBISBICHHUSI
MIPUYUHHO-CIIEACTBEHHBIX CBS3€H, IMOWCKa aHa-
JI0TOB, (POPMYIUPOBAHNS BHIBOJIOB ISl U3yUEHUS
Pa3MuYHBIX CTOPOH (DU3MUYECKUX OOBEKTOB, SIB-
JIEHUH W TIPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOJUMOCTh CTAJIKMBATECA B MPOECccHo-
HaJIBHOU cepe;

— YMEHHE TCHEePUPOBATh HIEHU U OIpeIe-
JSATh CPEJCTBa, HEOOXOJUMBIE I WX peayn3a-
UH;

— YMEHHE WCIOJb30BaTh Pa3IUIHBIC HC-
TOYHUKH JUIS TIONY4YeHUs1 pu3nvdeckor nHpopma-
LU, OLICHUBATh €€ JOCTOBEPHOCT;

— YMCHHE aHAJMU3UPOBATh M TPEICTABISTH
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WHGOPMAITUIO B PA3ITUYHBIX BUIAX;

— yMEHHEe NYOIUYHO TIPEJICTABIATh pe-
3yJbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTHU
JIUCKYCCHU, JTOCTYITHO W TapMOHUYHO cOdeTas
coxepxanue U GopMbI TIpencTaBisseMoit nHDOP-

Malluy,;

npeaMeTHbIX:

— c(hOpMHPOBAHHOCTh MPEICTABICHUH O IIpakTnyeckue 3aHATHA.
poiu U MecTe (PU3MKKU B COBPEMEHHOW HAYYHOI Konrpoabnas pagora

KapTHHE MUpa; IOHUMaHUE (PU3NIECKON CYIIHO-
cTH HaOIIF0IaeMbIX BOo BeelrleHHO sSBIICHMH, poin
¢u3uku B (OpMHUPOBaHUM KPyrozopa U (yHKIH-
OHAJIBHOW TPaMOTHOCTH YeJIOBEKa IS PeIlCHHS
NPaKTUYECKUX 3a7a4;

— BJaJeHHE OCHOBOIMOJATalOIINMHU (PH3H-
YECKUMH TIOHATHSMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH WU TEOPHSIMHU; YBEPEHHOE MHCIOJIb30BAaHHE
(bu3nUeCcCKOl TEPMUHOJIOTHU U CUMBOJIMKH;

— BJaJicHHEe OCHOBHBIMH METOJaMH Hay4-
HOI'O IIO3HAHMS, HCIOIb3yEMBIMH B (H3HKE:
HaOJII0eHNEM, OIIMCAHUEM, U3MEPEHUEM, KCIIe-
PUMEHTOM;

— yMmeHHus o0pabarbiBaTh pe3ynbTaThbl W3-
MepeHHid, OOHapy>KUBaTh 3aBHCHMOCTb MEXIY
(U3MYECKUMH BEIIMYNHAMHU, OOBSICHATH IIONY-
YEeHHBIE Pe3yJbTATHI U JICNIaTh BHIBOAKI,

— cOpMHPOBAHHOCTh YMEHHUS pemiaTh (hu-
3UYECKHE 3a1a4H;

— c(hOpMHUPOBaHHOCTh yMEHHsSI HMPUMEHSATH
MOJyYeHHbIC 3HAHUS IS OOBSICHEHHS YCIIOBHH
NpOTEeKaHusl (U3NYECKUX SIBICHUHA B MPHUPOIE,
npo)ecCHOHANBHON chepe U JUIs TPUHATHS
IIPAaKTUYECKUX PELIEHUI B IOBCEJHEBHOM KU3-
HU,

— c(hOpMHPOBaHHOCTb COOCTBEHHOH MO3H-
UK 110 OTHOIIEHUIO K (hu3nMyeckoir mHpoOpMa-
IIIH, TIOJTY4aeMOH U3 Pa3HbIX HICTOUYHHUKOB.

3.2 ®opma NpOMe:KyTOYHOM aTTeCTANMHA
[IpomexyTouHas arrecTanus 1Mo AMCUUIIINHE «PuU3KKa) — UTOroBas KOHTPOJIbHas pabo-
Ta BO 2 ceMecTpe.

Obyuarowuecs donyckaromes Kk coade sxk3amena (Oughgepenyuposannozo 3auema, 3aye-
ma, umoz208ou KOHMPOAbHOU pabomvl) npu GbINOIHEHUU 8CEX U0 CAMOCMOAMENbHOU pabo-
mol, 1A00PAMOPHLIX, NPAKMUYECKUX U KOHMPOTbHBIX pabom, npedycmMompeHHbiX paboueti npo-
CPAMMOU U KATIeHOAPHO-MEeMAMUYeCKUM NIAHOM OUCYUNTIUHDL.

Hmozoseas konmponvhas paboma npogooUmcs 3a cuem epemeHu 0meeodeHHo20 Ha usyye-
Hue oucyunaunvl. IIpu yciosuu ceoespemennozo u KaueCmeeHH020 8bINOIHEHUs 00VUaAOUWUMCS
8cex U008 pabom, npedycMOmpeHHbIX paboyell nNPocpammol 0oueobpazoeamenvHol yueOHoU
OUCYUNTUHBL.

Hrorosasi kKoHTpPOJILHAsS padoTa

Bapmuanr 1.
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Yacrs A
3aKoHYHUTE NMPeENJIOKEeHHS:

1. Tpaekropus -

2. Cuia - 310

3. Mo1uHoCTb - 3TO

4. N3onporeccor —.

5. Hcnapenue — nporecc

6. Kpucrannmu3zamnus — npoiecc

7. IIepBbIil 3aKOH TEPMOJIMHAMUKH:

8. 3aKOH COXpaHEHHMS 3apsia:

0. Kupxroda npasuso (nepsoe) —

10. Konpaencarop —

11. Kynona 3akoH —

12.  Hanpspxenue (majgeHue HaPsHDKCHUS ) —
13. [IpoBoHMKHN —

14. DJIEKTPUUYECKUH TOK —

15.  IloreHuman 31€KTPUYECKOTrO MOJS -

Yacte B
Omeemovme na 6onpocol
16. Onpenenure HanpaBiIeHUE CUJI, IEHCTBYIOIIKUX HA IPOBOJHUK C TOKOM B MarHUTHOM
noste (puc. 1).

[ e [s]

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

17. Onpenenure BeNUYUHY U HanpasiieHue cuiibl JlopeHna, neicTByoIell Ha IPOTOH B
n300paxxeHHOM Ha puc. 2 ciydae. B = 80 mTmn, v = 200 kwm/c.

B. L ] ° ®

Puc. 2

A. 5,12 * 10" H, BreBo

B. 2,56*10"H, Bru3

B. 2,5%10° H, BHmu3

I.2,56%10" H, BBEPX

J.Cpenu otBeToB A-I" HET MPaBUIIBHOTO.

18. IIpoBomuuk MN c niuHO# akTUBHOM YacTH 1 M U conpoTuBieHneM 2 OM HaXOIUTCS
B OJJHOPOJHOM MarHMTHOM nojie ¢ uHayknuen 0,1 Tn. [IpoBoAHUK MOJKITIOUEH K UCTOYHUKYC
OJIC 1 B (BHYyTpeHHUM CONTPOTUBIICHUEM UCTOYHUKA MOXKHO MpeHeOpeys). KakoBa cunaToka B
MPOBOJIHUKE, €CJIM MPOBOJIHUK OKOUTCS?

A.05 A B.2 A B. 20 A Ir. 02 A . Cpenu otBeToB A-
I HeTpaBUIIBHOTO.

19. Kak u3mMeHUTCs yacToTa KojieOaHui MaTeMaTHUYeCKOro MasiTHUKA, €CJIU €ro JUIUHY
YBEJIUYUTH B 4 paza?
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A. He usmenurcs. b. YBenuuutcs B 2 paza. B. YBenuuunrcs B 4 pasza. I'. YMenbmmres B
2 paza.
. Ymenbintes B 4 pasa.

20. Kakue 13 nepeynciaeHHbIX HUXKE BOJIH SIBJISIOTCS MMOMEPEYHBIMU: 1 — BOJIHBI Ha IO-
BEPXHOCTH BOJIbI, 2 — 3BYKOBBIE BOJIHBI, 3 — paIMOBOJIHBI, 4 — yJIbTPA3BYKOBBIC BOJIHBI B KHJIKO-
cTIx?

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

21. YacroTa konebaHuii HCTOYHHKA BOHBI paBHa 0,2 ¢, CKOPOCTb PaCIPOCTPAHEHHS
BostHBI 10 M/c. Uemy paBHa JyTMHA BOJIHBI?

A.0,02m. B.2m.  B. 50m. T. Ilo ycioButo 3a1a4u JUIMHY BOJHBI OIPEAEIUTD
Henb3s. . Cpenu otBeToB A-I" HET MPaBUIIBHOTO.

22. B uaeanbHOM 3JIEKTPUUYECKOM KOJIEOATEIbHOM KOHTYPE eMKOCTh KOHJIeHCcaTopa 2
MK®D, a amnuTya HanpsokeHus Ha HeM 10 B. B TakoM koHType MakcuMallbHasi SHEprusi Mar-
HUTHOTO IOJIs KaTyIIKU PaBHA:

A. 100 JIx. Bb. 0,01 [Ix. B. 107 [Ix. r. 10* ik . 20 Tx.

23. KakuMm J1071KeH OBITh YTOJI IAJACHHSI CBETOBOTO JIyda, YTOOBI OTPAYKEHHBINA JTyd CO-
CTaBJISLJI C MaJIal0IUM JIy4oM yrou 50°?
A. 20°. B. 25°. B. 40°. I. 50°. A. 100°.

24. TIpu nepexo/ie Ty4ya U3 MEepBOU Cpeabl BO BTOPYIO yroil maaeHus pased 60°, a yromu
npenomiieHus 30°. UeMmy paBeH OTHOCUTEINBHBIH MMOKa3aTesb NPeIOoMIICHHUS BTOPOU Cpebl OTHO-
CUTEJIBLHO TMEePBOiA?

A. 0,5. B. V3/3 B. \3 I. 2. . Cpenu orBeToB A-I" HET MpaBWILHO-

TO.

25. IlokazaTenu npenomMIIeHHs] OTHOCUTEIBHO BO3yXa JAJIsS BOJIbI, CTEKJIA, U aliMasa Co-
OTBETCTBEHHO paBHHI 1,33, 1,5, 2,42. B kakux U3 3TUX BEIIECTB MPEJAEIbHBIN YToJl OJHOTO OT-
pakeHUs IPH BBIXOJI€ B BO3AYX UMEET MaKCUMAaJIbHOE 3HaUeHUE?

A. B Bogze. b. B crexkie. B. B anma3ze. I'. Bo Bcex Tpex Bele-
ctBaxoauHakoBoe. JI. Hu B ogHOM BelecTBe MOTHOTO OTpaKEeHUs He OyIeT.

26. Ha puc. 6 mokazaHo MoJI0’KEHHE JIMH3bI, €€ T1aBHOM ONTUYECKOM OCH, INIaBHBIX (o-
kycoB u npenMera MN. I'ne HaxoauTcst u3o0pakeHue NpeamMeTa, co3gaBaeMoe JIMH30M?

1 N ; oo o : 4 { 5
| 1 |
. -}
2 M :F 'r =ZF
L | |
SRk | I
Puc. 6

A. BobGnactu 1. B. B o6nactu 2. B. B o6nactu 3. I'. B o6mactu 4. JI. B obmactu 5.
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27. C nmomouibio coouparoueil TMH3bI NOTYUYHUIH U300pakKeHUE CBETAIICHCS TOukH. Yemy
paBHO(DOKYCHOE paccTosiHue JTUH3bL, ecnmu d = 0,5 M, f =1 m?

A. 0,33 m. B. 0,5 m. B. 1,5 m. I. 3m A. Cpenu orBeToB A-
[" HeTIIPaBHIBHOTO.

28. Ilo ycnoBuro mpeaplaynie 3a1a4u OnpeiesiuTe, 4eMy paBHO yBeJIM4YeHUe?
A. 0,33, B. 0,5. B. 1,5. T. 2. . Cpenu orBetoB A-I" HET npaBuib-
HOTO.

29. Ceer kakoro 1Bera o0j1a1aeT HanOOoIbIINM MOKa3aTelIeM IPETOMIICHUS TIPU MTEPEX0-
Jie U3BO3/1yXa B CTEKJIO?

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

30. /IBa aBTOMOOMJIS IBUKYTCSI HABCTPEUY IAPYT APYTY, CKOPOCTh KaXX/10TO OTHOCUTEIb-
HO 3eMJiM paBHa v. UeMy paBHa CKOPOCTb CBeTa OT (pap nepBOro aBTOMOOUIISI B CUCTEME OTCYE-
Ta, CBSI3aHHOU cO BTOpPBIM aBTOMOOMIEM? CKOPOCTh CBETA B CUCTEME OTCUETA, CBA3AHHOM C
3emuieid, paBHa c.

A. c. B. ctv. B. c+2v. . cv. . c-2v.

31. Kakue usnmydeHus: U3 MEPEUUCIICHHBIX HUXKE O00JIaJal0T CIIOCOOHOCTBIO K nudpak-
uu: 1-BUIMMBIH CBET, 2-paInOBOIIHBI, 3-pEHTT€HOBCKHUE J1yuH, 4-uH(ppakpacHbie Tyqdn?

A. Tompko 1 . B. Toneko 1 u 2. B. Toabko 1, 2 u 3. I'. Tomeko 1, 3
u 4.

A.1,2,3u4.

32. Pa3nocth (a3 AByX MHTEpepupyromux aydeil pasHa /2. KakoBa MUHUMAaIbHAS
Pa3HOCTHXO0/1a ATUX JTy4en?
A. A B.V2 B. /4. I'. 304, . 302,

33. Uemy paBHa 4acToTa CBETa, €Clid HHEprus poroHa E?
A.Eh. B.E/h. B. E/c. I. E/° 1. Eh/c’.

34. CHuUMaIOTCs BOJIbTaMIIEPHBIE XapaKTEPUCTUKH BaKyyMHOTO (hoTorIeMeHTa. Makcu-
MaJIbHOMY 4uCIly (POTOHOB, NMaJAIOUINX Ha (POTOKATO/ 3a €AUHUILY BpDEMEHH, COOTBETCTBYET Xa-
paKTepUCTHKA:

A. 1. B. 2. B. 3. I. 4. . He 3aBucur ot gncna ¢oTOHOB.

35. CKONBKO IPOTOHOB Z H CKOJIBKO HelTpoHoB N B sipe H30TONa KHciopoaa | O?
A.Z=8 N=17. B.Z=8§ N=0. B.Z=17,N=8.
I'. Z=9, N=8. N.7=8,N=38.

36. Yro takoe anbda-uznyueHue?
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A. TIOTOK 37€KTPOHOB. b. IIoToK MpOTOHOB. B. IloTok siiep aTOMOB remnus.

37. Kakoe u3 Tpex BUIOB U3TYUCHUH — 0, B- WK y-u3ydeHue — o0aaaaer HauboIbIen
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

A. 0-U3ITydeHHE. b. B-uznyuenue. B. y-uznyudenue. I'. Bce nipu-
MepHooauHakoBoi. [l. Cpenu otBeToB A-I" HET PABUIIBHOTO.

38. Kakoe cOOTHOIIEHHE MEKy MacCOM My aTOMHOTO s/Ipa U CyMMOM MacC CBOOOIHBIX
IPOTOHOB Zmy, U CBOOOJHBIX HEUTPOHOB Nmy, U3 KOTOPBIX COCTABIEHO 3TO SPO, CIIPABELINBO?

A. m;> Zmy+ Nm,,. b. m;<Zmy+ Nm, . B. m; = Zmp+ Nm,,. I.
JnsicTaOuinbHBIX sifiep NMPaBUWIBHBIN OTBET A, JUIS paJMOAaKTHBHBIX snep - b. .
JnscTaOvIIbHBIX siiep NMPpaBUIIBHBIN OTBET b, UIsl panoakTUBHBIX e - A.

39. B kakoii 30He CoyiHIIa MPOUCXOIAT TEPMOSAECPHBIE peaKIu?
A. nyducras 30Ha

B. sapo

B. 30Ha KOHBEIIHH.

Yacts C

Pewiume 3a0auu

40. Kunernueckast aHeprus Tesna B MOMEHT Opocanus pasHa 200 Jx. Onpexnenute 110 Ka-
KOH BBICOTBI OT MMOBEPXHOCTHU 3€MJI MOXET MOAHITHCS TEJI0, ecliu ero Macca pasHa 500 r.

41. ABTOMOOWMIIb Maccoii 2 T JBUKETCS CO CKOPOCThIO 54 km/4. Kakas pabora jgomkHa
OBITH COBEpIIICHA I €0 OCTAHOBKU?

42. Kakoe KOJIMYECTBO TEIUIOThI HY>KHO COOOIIMTD JIbAY Maccoi 2 KI, HaXOASILEMYCsl
npu Temneparype —10 °C, 4ToObl IPEBPATUTH €0 B BOLY M HATPETH €€ 10 TeMuepaTypsl +30 °C?

43. CKOJIBbKO SHEPTUU HYKHO 3aTPaTUTh, YTOOBI PACILIABUTH JIE MAaCCOU 4 KT IIPH TeM-
neparype 0°C? (A = 3,410° Jk/kr)

44 Yemy paBHa CHJIa TOKA B SJICKTPHUECKOH JIaMIle KapMaHHOTO (OHAPS, €CIIH COIPO-
TUBJICHUE HUTHU Hakana 16,6 OM 1 namma nojakiIroueHa K 6arapeiike HanpsbkeHuem 2,5 B?

45. Onpenenutsb KIIJ] ncrounnka Toka ¢ BHyTpeHHUM conpoTtusienueM 0,2 Om, ecinu oH
paboTaeT Ha Harpy3Ky ¢ conpoTusieHuem 3 Om.

Hrorosasi kKoHTpOJILHAsI paboTa

Bapmunanr 2
Yacts A
3aKkonuume npeonoHceHun:
PaBHOYCKOpEHHBIM JBUKEHHEM HA3bIBAETCH. ..
ITepemenieHneM Ha3bIBaeTCA. . .
3aKOH COXpaHEeHMsI UMITYJIbCa:
Pabota, ¢ Touku 3peHus (GPU3MKH, 3TO
OHeprus - 3T0
3aMKHYTBIM MIPOLIECCOM, MJIN IIUKIIOM HAa3bIBAETCS
AnrabaTHBIN TPOIECC — 3TO
[TnaBneHueM Ha3bIBaeTCA
®a3oBbIi IEPEXO — ATO
0.  HcrouHuku TOKa — 3TO
11.  Kupxroda Bropoe npaBuio:
12. Pesucrop - aTo
13. Cuna Toka XapakTepHu3yer...
14.  JIMdnEeKTpUK — 3TO

2O kW=
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15.  DnexrtpoaBmKyIas cuia —

Yacrs B

Omeemvme nHa gonpocwl

16. OnpenenuTe HanpaBiIeHUE CUIL, ICHCTBYIONIMX HA IIPOBOJIHHUK C TOKOM B MAarHUTHOM

nosie (puc. 1).
——"]

5
@
g8

Puc.1
A. BBEpX b. B3 B. Bnpaso I'. Bieso  /I. onpenenuts HEBO3MOXKHO

17. OnpenenuTe BETMUMHY U HAIIPaBICHUE CHIIBI AMIiepa, IeHCTBYIOIIel B M300paKeH-
HOM Ha puc. 2 ciydae. B=0,1 Tn, [ =20 A.

Ay v
{1
Puc. 2

A. 20 H, ot nab6mogatrens B. 0,2 H, na nadmogarens B. 20 H, na na6mronarens. I'. 0,2
H, ot nabmonarens. [{. Cpenu orBeToB A-I” HET IPaBUIBLHOTO.

18. [IpoBomuuk MN c nnuHO#M akTUBHOM YacTu 1 M 1 conpoTuiienreM 2 OM HaXOUTCs
B OJIHOPOJAHOM MarHUTHOM mosie ¢ uaaykuuei 0,1 Tn. [IpoBogHUK MOIKIIOYEH K HCTOYHHUKYC
OJ1C 1 B (BHyTpeHHUM CONPOTUBIICHUEM UCTOYHUKA MOXKHO npeHeOpeun). 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. 28A A. Cpenu otBeTOB A-
I" HeTIpaBUIILHOTO.

19. Kak u3meHuTcs nepuoa KoiebaHui MaTeMaTHUeCKOro MasiTHUKA, €CJIU €ro JUIMHY
YMEHbIINTH B 4 paza?
A.. YMmenbmutcs B 2 paza b. Ymensmmres B 4 paza.. B. He usmenurcs I'. YBenuuures B

2 pasa. JI. YBenuuutes B 4 pasa.

20. Kakue u3 nepeyncIeHHbIX HUKE BOJIH SBISIOTCS MPOJONLHBIMH: 1 — BOJIHBI Ha IO-
BEPXHOCTH BOJbI, 2 — 3BYKOBBIE€ BOJIHBI B T'a3ax, 3 — paJiuOBOJIHBI, 4 — yIbTPa3BYKOBBIE BOJHBI B
JKHIKOCTSX?

A. Tonbko 1-oe. B.1u3. B.2u4.I.1,23, u4. JI. Cpenu orBeToB A-I" HET paBUiIb-
HOTO.

21. Anmuna BosHbI paBHa 40 M, CKOpOCTh pacripoctpanenust 20m/c. UeMmy paBHa 4acTo-
TakoJIeOaHUH UCTOUYHUKA?

A.05¢'B.2c¢'. B. 800 c¢'. I. Ilo YCJIOBHUIO 33/1a4M 4acTOTYy OMpPENAEIUTh Hemb3s. /1.
CpennorBeToB A-I" HET IpaBUIIBHOTO.

22. B anexTpHueckoM KoneOaTeqbHOM KOHTYPE €MKOCTh KoHaeHcaropa 1 Mx®, a uH-
TyKTUBHOCTH KaTymiku 1 ['H. Ecnm s ¢cBOOOMHBIX HE3aTyXalomux KOoJeOaHWil B KOHTYpE am-
IUTMTY/Aa CUJbl TOKa cocTaBisier 100 MA, TO Kakoi IOJDKHA OBITH aMIUTUTYAA HANpsDKEHUs Ha
KOHJIeHcaTope?
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A.100B. Bb. 10B. B. 30 B. I'. 80B. . 60 B.

23. Kak u3mMeHuTCsl yroi Mexay NalaloliiM U OTPAXXEHHBIM JIy4aMHu CBETa, €CJIA YOl
najgeHussyMeHbmutTes Ha 10°?

A. Ymeunsmures Ha 5°. B, YMmenbmmres Ha 10°. B. Ymensmurces Ha 20°. I'. He us-
MEHUTCSL.

. Cpenu otBeToB A-I" HET IPABUIIBHOTO.

24. IIpu HEKOTOPOM 3HAUEHUH 0. yIJia MaJeHUs Jydya CBETa Ha IPAHULLy pa3jiena JByX
Cpell OTHOIIIEHHE CUHYCA yIJla MaJeHHs K CHHYCY yTJja MpeJoMIIeHUs paBHO n. Uemy paBHO 3TO
OTHOLIEHHE IIPU YBEJIMYEHUH YyIJIa aJeHUs B 2 pa3a?

A. n/2. b.n. B. 2n. r. \2. I. Cpenu orBeTOB A-I" HET MPAaBUIIBLHOTO.

25. IlokazaTenu mpeaoMIICHHS] OTHOCUTEIBLHO BO3/yXa JJISI BOJIbI, CTEKIA, M aliMasa Co-
OTBETCTBEHHO paBHbI 1,33, 1,5, 2,42. B kakoM U3 3TUX BEIIECTB NPEIECIbHbIN yroJl MOJIHOTO OT-
paXKeHUS TIPH BBIXOJIC B BO3AYX UMEET MaKCUMAaJIbHOE 3HaUYCHHE?

A. B Bogze. b. B crekie. B. B anma3ze. I'. Bo Bcex Tpex Bele-
ctBaxoguHakoBoe. JI. Hu B ogHOM BelecTBe MOJHOTO OTpaKEHUs He OyIeT.

26. Ha puc. 6 mokazaHo I0JI0’KEHHE JIMH3bI, €€ I1aBHOM ONTUYECKOM OCH, INIaBHBIX (o-
KycoB u npenmera MN. I'e HaxonuTcst n300pakeHUE MpeIMeTa, CO3/1aBaeMoe JINH30?

2 N 3

N

4 H

1

|
I
%
: ||
9F :F " ZF
|
|

|
|
|
!
(
|
i
l

Puc. 6
A. Bobnactu 1. B. B o6nactu 2. B. B o6nactu 3. I'. B o6nactu 4. JI. B obmactu 5.

27. C noMoIIbio COGUPAROIIEH JTMH3BI TOTYyYUIH H300paXkKeHUe CBETALIECS ToUK. Ye-
My paBHO(OKYCHOE paccTosiHue JuH3bL, ecnmu d =0,5 M, f =2 M?

A. 2,5 m. B. 1,5 m. B. 0,5 m. I. 04 M. . Cpenu otBeTOB A-
I' HeTnpaBuIBHOTO.

28. Ilo ycrnoButo mpeaslayIei 3a1aun onpeaenuTe, 4eMy paBHO yYBeIHUeHue?
A.4. B.0,25. B.2)5. Ir. 04. . Cpenu otBetoB A-I" HET nmpaBuIIb-
HOTO.

29. Ceert Kakoro 1Beta OOIbIIIE IPYTHX OTKIOHSIETCS MPHU3MOM CIIEKTpocKomna?
A. ®uonerosoro. b. 3enenoro. B. Kpacuoro. I'. Cunero. JI. Bce ognHakoBbIi.

30. Kakue u3 NpuBeIEeHHBIX HIKE YTBEPKICHHUIM MPOTUBOPEYAT ITOCTYJIaTaM TEOPHH OT-
HOCHUTEIBHOCTHU: | — BCE MpOIECCHl NPUPO/BI TPOTEKAIOT OAMHAKOBO BO BCEX MHEPIMAIBHBIX
CHUCTEMAax OTCYETa, 2 — CKOPOCTh CBETA B BAKYyM€E OJIMHAKOBA JIJIsI BCEX MHEPLHUAIbHBIX CHCTEM
0TcueTa, 3 — BCE MPOLECCH] IPUPOJIbI OTHOCUTENBHBI M IPOTEKAIOT BPA3JIMYHBIX MHEPLUAIBHBIX
CUCTEMax OTCYETa HEOJIMHAKOBO, 4 — CKOPOCTh CBETA 3aBUCHUT OT CUCTEMBI OTCUeTa?

A.Tomnbko 1. B. Tonbko 2. B. Tonbko 3. . 1u?2. A.3u4d.

47



31. Kakoe u3ayueHne U3 MepeyrciIeHHbIX UMEET CaMyl0 HU3KYIO 4acToTy: 1- ynpTpadu-
OJICTOBBIC JIy4H, 2-UH(PpaKpaKKHBIC JIy4H, 3-BUIUMBINA CBET, 4-PaInOBOIHEI, 5- PCHTTEHOBCKUE
ayqn?

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

32. Kakoe onTUYecKoe SIBJICHHE OOBSICHSET MOSIBICHNE [IBETHBIX PATYKHBIX ISTCH HA
MMOBEPXHOCTH BOJIbI, TOKPBHITON TOHKON OCH3WHOBOU TUICHKOM?
A. Jlucriepcusi cBera. B. ®oroaddexr. B. Jludpakuus cBera.

I'.Murepdepenuns ceera. M. ITonspusanus csera.

33. Yemy paBHa sHeprus GOTOHA CBETA C YaCTOTOH V7
A.hvé®.  B.vch. B. hv. I'. hv/e. L. vh/c*.

34. YpaBuenue DuiHmreliHa ais Gotodddekra mpeacrapisier codoil mpuMeHeHue K J1aH-
HOMY SIBJICHHIO:

A. 3akoHa coxpaHeHus UMITyJIbCa. b. 3akoHa coxpaHEHUs dHEPruM.

B. 3akonamnpenomiienus: u otpaxkeHus: CBe€Ta. I'. 3akoHa coxpaHeHUs 3apsjia.
. 3akoHacoxpaHEeHUs MOMEHTA UMITYJIbCa.

35. CKOJIBKO TIPOTOHOB Z M CKOJIBKO HeiiTpoHoB N B siipe n3orona yriepozna ' ¢C?
A.Z=6,N=14. b.Z=14,N=6. B.Z=6,N=6. I'. Z=6,N=38.
A.N=6,7Z=8.

36. Uto Takoe Oera-u3nyuyeHue?

A. TIOTOK 3IEKTPOHOB.

b. I[ToTox mpoTOHOB.

B. Ilotok sinep aromoB I'€JIUs.

I'.IToTOK KBaHTOB 3JIEKTPOMATHUTHOIO M3JIy4€HHsI, UCITyCKA€MbIX aTOMHBIMU SIAPAMMU.

J.IToTox KBaHTOB AJIEKTPOMArHUTHOTO U3JIy4€HUs], UCITYCKAEMBbIX ITPH TOPMOKEHUU
OBICTPBIX JIEKTPOHOB BEILECTBE.

37.Kakoe wu3 Tpex BHJOB HU3IY4eHUH — 0O-, - HIM Yy-U3JIyueHHE — HE OTKJIO-
HSETCSAIEKTPUYECKUMHU U MAarHUTHBIMU MOJIIMU?

A. 0-M3JIy4YEHHE. Bb. B-uznyuenue. B. y-uznyuenue. I'. Bce orkio-
HSFOTCSL.

. Bce Tpu He OTKIIOHSIOTCS.

38.Kakoe cooTHOIIEHNHE U3 TPUBEACHHBIX HUKE CIIPABEUIMBO JIJISl TOJIHOM 3HEPTUU
CBOOOIHBIX MPOTOHOB E,,, cB0O0HBIX HENTPOHOB E, 1 aTroMHoro sapa E,, cocraBieHHOro n3
HUX?

A. E;> Ep+ E,. b. E,<E,+ E, . B. E,=E,+ E,. I'. /s cTaOuITbHBIX
AIepIpaBUIbHBIN OTBET A, Al paJuOaKkTUBHBIX snep - b. J. Jnsg cTaOMIbHBIX
AIepIIpaBUIIbHBIN OTBET b, U1s1 palnoakTUBHBIX sAAep - A.

39. KocMuueckne 00bEKThI, YIAICHHBIC Ha MUJUTHAP/II CBETOBBIX JIET MOIIHOCTH M3JTY-
YEHUS,KOTOPBIX MPEBBIIIAET MOIHOCTh U3JIYYEHHS TaAKTHK.

A. nedenpt

b. xBazapsl

B. 6enbie kapauku
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Yacts C

Pewiume 3a0auu

40. ITyns maccoit 10 T momaaeT B IepeBSIHHBINA OPYCOK, HEMOIBIKHO JISKAIUN HA TJIaJI-
KOH TOPU30HTAIBHOM IJIOCKOCTH, U 3acTpeBaeT B HeM. CKOpOCTh OpycKa Mmociie 3TOro CTaHOBUT-
cst paBHOU 8 M/c. Macca Opycka B 49 pa3 Goinbliie Macchl myiu. OnpenenuTe CKOPOCTh MYIH 10
NomaJilaHusi B Opycok.

41. B Gamnone copepxutcs 2 Kr KuciaopoAa npu gasieHuu 8,3 Mlla u temneparype
15°C. BplyuciuTh BMECTUMOCTD (€EMKOCTh) OailjioHa. BenmnunHy yeabHO#M ra30BOM MOCTOSHHOMN
JUISL KACIIOpoaa puHATH paBHO# R = 259,8 Jx/(krxK).

42. Cmemranu Boay maccoi 0,8 kr, uMmeronryto temrneparypy 25 °C, u Boay Ipu Temiepa-
type 100 °C maccoii 0,2 xr. Temneparypy noiay4eHHOW CMECH U3MEPUIIU, U OHA OKa3aJlach PaB-
Hoi1 40 °C. Beruncinure, Kakoe KOJIMYECTBO TEIUIOTHI OTJana ropsiyas BoJa IpU OCTHIBAHUU

43. Kakoe KoJIMYeCTBO TEIUIOTHI Heo0xoaumo Juid miasienus 200 r cBuHIA, B3ATOrO NpU
temmeparype masierns? (A = 0,2510° [ix/kr)

44. K akkymymstopy ¢ 9C 12 B, noakitoueHa JaMnoydka 1 JiBa napauiesibHO COeIu-
HEHHBIX PE3UCTOpPA CONMPOTUBICHUEM Kax bl mo 10 OM. U3BecTHO, uTO TOK B 1enu 0,5 A, a co-
POTUBJICHHE JaMIouku R/2. KakoBo BHyTpeHHEE CONPOTHUBIICHUE aKKyMYyJIsiTopa?

45. DnexTpuyecKkas IMTKa npu cuiie Toka 5 A 3a 30 mun notpebinser 1080 x/x sHep-
ruu. PaccunTaite CONpOTUBIICHUE TIITUTKH.

Kiarouu orBeToB

1 BapuanT
Yacts A.
3akoHyume npeonoHceHus:
1. TpaekTopus IBHKEHUS MaTEPUATIbHOM TOYKH — JIMHUS, ONKChIBAEMast 3TOU TOY-
KOH B IIPOCTPAHCTBE.
2. CuJia - 3T0 KOJIMYECTBEHHOE BhIPAKEHUE CTETIEHU JEMCTBHSI OHOIO TeNa Ha JIpy-
roe
3. MouHocTs - 370 paboTa, coBepiaemasi B €IMHULYY BpeMeHu: N :7;
4. H3onpoueccsbl — TEpMOAMHAMUYECKHE MTPOLIECCHI, TPOTEKAIOLINE TP HEU3MEH-
HOM 3Hau€HUU KaKoro-J1ubo rnapamerpa COCTOSHHUSL.
5. Hcnapenne — nporiecc napooOpa3oBaHusi, IPOUCXOIAINNA CO CBOOOTHOMN MO-
BEPXHOCTH JKUJKOCTH.
6. Kpucraauzanust — nporiecc 00pa3oBaHusi KPUCTAUIOB U3 I'a30B, PACTBOPOB, pacilia-
BOB
1. IlepBblii 3aK0H TEPMOAMHAMHUKY: U3MEHEHNUE BHYTPEHHEN YHEPIrUU TEPMOIH-

HaMUYECKOW CHCTEMBI paBHO CyMMe paboThl, COBEpIIIAEMOI Ha/l CHCTEMOW BHEIIIHUMH TEJIaMU, U
KOJIMYECTBA TETIOTHI, COOOIIEHHOTO CUCTEME

8. 3aKoH coOXpaHeHHs 3apala; 3aps0 deKMPULECKU 3AMKHYMOU CUCEMbL, MO
ecms cucmemsl, 4epe3 N08ePXHOCb KOMOPOU He NePEeHOCAMC 3aPANCEHHbLE YACTNUYbL, He U3-
MeHsemcsl, Kakue 6bl npoyeccol 8 Hell He NPOUCXOOUTU.

0. Kupxroga nepBoe npaBmjio — eclii CYMTATh MOIXOIAIINE K Y37y TOKH TOJIO-
JKUTEITLHBIMH, a UCXOJISIINE — OTPUIIATEIILHBIMH, TO alre0panvecKkas CyMMa CUJI TOKOB B y3JI€
paBHa HYITIO

10. Konaencarop — ycTpoiicTBo, CliocOOHOE HaKaIruTMBaTh Ha ce0e OOJBITIHE 3apsiIbl.
KoHzaeHcaTops! AenaroT B BUE IBYX IIPOBOTHUKOB, PACTIOIOKEHHBIX OIH3KO ApyT K Apyry. O0pasy-
0N KOHJICHCATOP MPOBOTHUKK HA3bIBAIOTCS OOKITaIKaMU KOHJICHCATOpPA.

11. KyJioHa 3aK0H — OCHOBHOM 3aKOH 3JIEKTPOCTATUKH, BHIPAYKAET 3aBUCUMOCTD CHITBI
B3aMMOJICHCTBHUS JIBYX HETIOJBIKHBIX TOYCYHBIX 3aPS/IOB OT PACCTOSIHUSI MEYKTY HUMHU: JIBa HETIO-
JIBIDKHBIX TOYEYHBIX 3apsi/ia B3aUMOJICHCTBYIOT C CHIION, TIPSIMO MIPOMOPIIMOHAIBHONM MPOU3BEICHUIO
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BEJTMYMH 3THX 3apAI0B U 00PAaTHO MPOIIOPIMOHATIFHON KBAIPATy PACCTOSHUS MEXKTy HUMH M JAUDJICK-
TPUUYECKOU IPOHUIIAEMOCTHU CPEIbI, B KOTOPOM HAXOASATCS 3apsi/Ibl

12. Hanpsixenue (majieHue HANPSIZKeHNs1) — BEJIMYKUHA, YUCIICHHO paBHAs paboTe,
COBEPILAEMON IEKTPUUECKUMH U CTOPOHHUMHU CHJIaMU ITPU NEPEMEILIEHUH €IUHUYHOTO M0JI0-
JKATEJIBHOTO 3apsi/ia Ha JAHHOM YYaCTKE LIETH

13. IIpoBOAHUKH — BEIIECTBA, XOPOIIIO IIPOBOIAIITNE JICKTPUUSCKHUI TOK Ojarogaps
HAJIMYUIO B HUX OOJIBIIIOTO KOJTMYECTBA MOIBHKHBIX 3aPSKEHHBIX YaCTHUI]

14. DJIeKTPUYECKUI TOK — HAIIPABJICHHOE JIBUKECHUE DJICKTPUUYECKUX 3aPSI0B

15. IoTeHuMAT 3JIEKTPUYECKOTO MOJISI - OTHOLIEHUE TOTEHIIMAIBLHONW SHEPTUH, KO-
TOpOH 00J1aaeT MPOOHBIN 3apsi, MOMEIICHHBIN B TaHHYIO TOUKY TOJIs, K 3TOMY 3apsiay

Yactr B

OTBeThTE Ha BOIIPOCHI
16. A 21. B 26, N 31. 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

Yacts C

Pewume 3a0auu

40. 40 m 43. 1,36 M][xc

41. 225 xlloc 44. 0154

42. 961,2 x/lc 45. 94%

2 BapHMaHT
Yacts A.

3akonuume npeonorHcenHus:

1. PaBHOyCKOpPEHHBIM IBHKEHHEM HA3bIBAETCH PABHOIIEPEMEHHOE JABUKEHUE,
MIPU KOTOPOM BEJIMYHHA CKOPOCTH BO3PACTAET ...

2. IlepeMenieHuEM HA3BIBAETCHA M3MEHEHHE TIOJIOKEHUS (PU3UUIECKOTO Teja B IPO-

CTPaHCTBE OTHOCUTENLHO BHIOPAHHOM cucTeMbl 0TcuéTa. [I[puMEeHUTENbHO K IBYKEHUIO MaTepH-
AJbHOW TOYKH MEPEMENIEHUEM HA3bIBAIOT BEKTOP, XapaKTEPU3YIOIIN 3TO U3MEHEHUE

3. 3aKO0H cOXpaHeHHsI MMIIYJIbCA: BEKTOPHAas CyMMa HMITYJIbCOB JABYX T€J 10 B3a-
MMOJICUCTBUS paBHA BEKTOPHOM CyMME UX UMITYJIbCOB MOCJI€ B3aUMOICCTBHS

4. Pa6ota, ¢ Touku 3peHus HGU3HMKH, 3TO eCTh (PM3NUECKasi BeIMYMHA, YUCIEHHO PaBHAsI
MPOU3BE/ICHNIO CUJIbI Ha MIEPEMELIICHIE B HAIIPABJIEHUHN JIEHUCTBUS 3TOM CUJIbI U €M e BBI3BAaHHOE

5. JHeprus - 3T0 CIOCOOHOCTH Tella COBEPIIATh PabOTy

6. 3aMKHYTBHIM NpoLeCcCOM, WIHM WMKJIOM Ha3bIBa€TCs TaKO mpoliecc, 1o 3aBep-
LIEHUH KOTOPOT'0 CUCTEMA BO3BPAILAETCS B UICXOJHOE COCTOSIHUE

7. AmMadaTHBIN MpoLece — 3TO TEPMOTMHAMUYECKHUI MPOLIECC B MAKPOCKOITMYECKON
CHCTEMe, TIPU KOTOPOM CHCTEeMa He OOMEHUBAETCS TEIUIOTOM C OKPYXKAIOIIUM IIPOCTPAHCTBOM

8. ILi1aBjieHneM Ha3bIBaeTCs MPOLIECC NEPEX0/ia Tea U3 KpUCTAITNYECKOTO TBEPIOrO
COCTOSIHUSI B )KMJIKOE, TO €CTb IIEPEXOJ] BEILIECTBA U3 OTHOT'O arperaTHOro COCTOSIHUSA B IPYTO€.

0. da30Bblii epexo] — 3TO MEePEXO0/1 BELIECTBA U3 OJHOU (a3bl B APYTyIO

10.  HMCTOYHMKH TOKA — 3TO yCTPONCTBA, CIyKAILLUE IS NOLAEpKaHUs B IPOBOIHU-

K€ JIOJITOBPEMEHHOTO AJIEKTpHIecKkoro Toka. OHM Mpeodpa3yroT XUMHUECKYI0, TETIOBYIO, CBE-
TOBYIO U APYTU€ BUJIbI SHEPTUHU B DJIEKTPUUYECKYIO

1. Kupxroga Bropoe npaBuJjio: B 11000M 3aMKHYTOM KOHTYpE, IIPOU3BOJILHO BHI-
OpaHHOM B pa3BETBIICHHOM 1IeTH, alreOpanyeckasi CcyMma MPOU3BEACHHM CHIT TOKOB, TEKYIITNX
4yepe3 COMPOTUBIIEHUS COOTBETCTBYIOIINX YIACTKOB IIEITH, PaBHA are0Opanvdeckoil CyMMe dJIeK-
TPOABHKYIIUX CUJI, IEUCTBYIOIIMX B ITOM KOHTYpPE

12. Pe3ucTop - 3TO MaCCUBHBIN SJIEMEHT IEKTPUUECKUX IIETIeH, 00JIaatomuid onpe-
JIEJICHHBIM WJIM IIEPEMEHHBIM 3HAYEHUEM JIEKTPUYECKOTO CONTPOTUBIICHUS
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13. Cuia Toka xapakTepusyeT (pU3NYecKyr0 BEITUINHY, PABHYIO OTHOIICHHUIO KOJU-
YyecTBa 3apsA/a, MPOILIEIIIEro Yepe3 HEKOTOPYIO MOBEPXHOCTh 32 HEKOTOPOE BpeMs, K BEJIu-
YUHE ITOr0 MPOMEKYTKA BPEMEHHU

14.  JIMdJeKTPHMK — 3TO BELIECTBO (MaTepHall), OTHOCUTENIBHO IIJI0X0 MPOBOJISIIEe
AEKTPUYECKUN TOK.
15. DJIeKTPOABMIKYILAS CUJIa — (DM3UUECKAs BEJIMUMHA, ONUChIBAIOLIAs padoTy JIto-
OBIX CHJI, KOTOPBIE ICHCTBYIOT B KBa3UCTAIIMOHAPHBIX LIETISIX TOCTOSIHHOIO MM IIEPEMEHHOTO 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. O 35. T
Yacrs C
Pewume 3a0auu
40. 400 m/c 43, 5 kJIx
41. 18 n 44. 14 Om
42. 50,4 xJIx 45. 24 Om

4. Cucrema onennBanus komiuiekTa ®OC Tekymero KOHTPOJsl M MPOMeKyTOUYHOM
aTTecTaluu

Kpumepuu oyenueanusn ycmnozo omeema.

«5» (omauuno) — 3a riIyOOKOE U TIOJIHOE OBJIAJICHUE COJIEP )KaHUEM Y4eOHOro Marepuaia, B
KOTOPOM O0y4Yaromuiics CBOOOIHO U YBEPEHHO OPHEHTHUPYETCS; 32 YMEHHUE MPAKTUYECKH MPH-
MEHATHh TEOPETUUECKUE 3HAHUS, BHICKA3bIBATh U 0OOCHOBBIBATH CBOM CYXKJEHUS; 32 TPAMOTHOE U
JIOTUYHOE U3JI0KEHHE OTBETA.

«4» (xopowo) — ecnu 0OydaIOUIMIACS TIOJTHO OCBOMJI YY€OHBIN MaTepual, BiageeT HAydHO-
MOHSITUMHBIM aNlapaToM, OPUEHTUPYETCS B U3yUEHHOM MaTepuae, OCO3HAaHHO MPUMEHSET TeO-
peTuyecKue 3HaHUS Ha MPAKTHUKE, TPAaMOTHO M3j1araeT OTBET, HO cojepkaHue u ¢opma OTBETa
MMEIOT OTJEIbHbIE HETOYHOCTH.

«3» (yooenemeopumenvbHo) — ecinv 00yJaronIuiics oOHapyKUBAeT 3HAHWE U TTOHUMAaHHE OC-
HOBHBIX TMOJIOXKEHUN y4eOHOTO MaTepuana, HO M3J1araeT ero HEemoJIHO, HeTOCIeI0BaTeNbHO, 10-
MyCKAaeT HETOYHOCTH B TNPUMEHEHUH TEOPETUYECKUX 3HAHWUN TIPH OTBET€ Ha TMPAKTUKO-
OpPHEHTUPOBAHHBIE BOMPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYKICHUS.

«2» (neyooenemeopumenvno) — ecinv OOyUaAIOIIUICSI UMEET pa3pO3HEHHbIE, 0€CCUCTEMHBIC
3HAHMS, TOMYCKAeT OIMOKHU B ONpeAeTeHNN 0a30BBIX MOHATHH, HCKAXAET UX CMBICI;, HE MOKET
MPaKTUYECKH MPUMEHSITh TEOPETUUECKUE 3HAHMS.

Kpumepuu oyenusanusa pegpepama, ooxnaoa.

B pedepare nomkna ObITh 0003HaUeHa mpobiieMa U 000CHOBaHA €€ aKTyalbHOCTh, CENaH
KpaTKHii aHAJIN3 pa3IMYHbIX TOUEK 3pEHHsI Ha paccMaTpuBaeMylo IpoOaeMy U JIOTHYHO H3JI0XKe-
Ha coOCTBeHHasi MO3UIUsA, CHOPMYIUPOBAHBI BHIBOJABI. Tema MOmKHA OBITh PACKphITA TMOJHO-
CTBIO.

Pedepar nmeeT cTporo ornpeneieHHyo CTPyKTYpY:

1. TurTynbHBIN TUCT (HOMEp CTPAHUIIBI HE CTABUTCH);

2. Coneprxanue (HOMep CTpaHUILIBI HE CTABUTCH);

3. Beenenue;

4. OcHoBHas 4acTh (cocToAIas U3 IaB, naparpados, MIyHKTOB);

5. 3akiroueHuE;

6. CIIMCOK HCITOJIb30BAHHBIX HCTOYHUKOB.
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O6beM pedepaTa TOKEH COCTaBIATH HE Oonee 15 cTpanwil, qokiana -5-7 CTpaHUI.

Tekcer pedepara BrIpaBHUBAETCS MO IIMPUHE, TOJDKEH OBITH BBHIMOJHEHBI mpudToM Times
New Roman Ne 14 yepe3 nonyTopHslii HHTEpBAJL.

TekcT paboThl creayeT nevaraTh, COOJII01asl CIeAYIOIINE pa3Mephl MOJIEeH; JIeBOe — HE MEHee
30 MM, paBoe — He MeHee 10 MM, BepxHee — He MeHee 16 MM, HuxkHee — He MeHee 20 M. Ciie-
JyeT BKIIOYUTH PEKHUM BBIPABHMBAHHE IO LIMPHUHE M aBTOMATHYECKHH MEpeHoc cioB. AbO3all
(orctyn) B TekcTe paseH 1,25.

Crpanuibl ciieyeT HyMepoBaTh apabCKUMH U paMu, COOTI0Aast CKBO3HYIO HyMEpalHIo 10
BceMy TeKcTy pedepara. Hymepanus crpaHuil IpoBOJUTCS B IPABOM BEPXHEM YIJIy CTPAHUIIBL,
apadckumu 1udpamu. [lpu 3TOM nepBas u BTOpasi CTpaHUIIbl (TUTYJIbHBINA JIUCT U COJEpPIKAHUE)
HE HyMEpYeTCsl, TO €CTh HyMepalus HaunHaeTCsl CO CTpaHuLbl «BBeaenue» ¢ uudpsl «3».

CnuCcoK HCIOJIB30BaHHBIX HCTOYHUKOB odopmisiercs B cootBerctBuu ¢ ['OCT 7.1-2003
«bubmmorpaduueckoe onucanue AOKyMeHTOB. OOmIre TpeOOBaHUS M MPABUIIA COCTABIICHUS,
I'OCT P 7.0.5—2008 «Cucrema ctanaapToB 1o uHMOpMaIuu, OMOIMOTEYHOMY M U3/1aTeIbCKO-
My aeny. bubnmorpadpuueckas ccpuika. O0mre TpedoBaHuUS U MTpaBHUiia COCTABICHUS

CchbUIKM Ha JIMTEPATYPHBIN UCTOYHUK JODKHBI OBITh MTPABHIIBHO O(OPMIIEHBI B BUJIE CHOCOK
B HIDKHEW YacTH CTPAHUIIBI (ITOCPEICTBOM MX OTJENICHHsSI OT OCHOBHOTO TEKCTa YEPTOH, MO KO-
TO-pO yKa3bIBACTCsI MOPSIKOBBII HOMEP CCHUIKU apaOCKuMu Iudpamu, hamMiivg U HHULIHATIBI
aBTOpa, MOJIHOE HA3BaHUE (3arojI0OBOK) UCTOYHUKA, MECTO M3JaHMUs, U3ATEIbCTBO, TOJ U3JaHHS,
cTpanuua.). Ha xaxmoi crenyromieii cTpaHuile HyMepaluio CChbUIOK HadyiHatoT 3aHoBo (1,2,3...).

«5» (omauuno) — BEINOTHEHBI Bce TpeOoBaHMs K pedepary: o003HaUeHa mpodiema u 00oc-
HOBaHa €€ aKTyaJbHOCTb, C/IeJaH KPaTKUW aHallu3 Pa3jIMYHBbIX TOYEK 3PEHUS HA paccMaTpuBae-
MYIO0 TIpOOJIEMY ¥ JIOTHYHO M3JI0KEHa COOCTBEHHAs MO3UIHS, C(HOPMYITHPOBAHBI BEIBOJIBI, TEMA
pacKpbITa MOJTHOCTHIO, BhIIEPKaH 00BEM, COOMOIEHBI TPEOOBAaHUS K BHEIIHEMY O(OPMIICHHIO,
JIaHBI IPaBIJIbHBIE OTBETHI HA JOMOJHUTEIBHBIE BOIIPOCHI.

«4» (xopowo) — ocHOBHBIE TpeOOBaHUs K pedepary BBHITOIHEHBI, HO MPU 3TOM JIOMYIICHBI
HEeouETH. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKEHUHM MaTepHalia; OTCYTCTBYET JIOTHYe-
CKasl MMOCJIeIOBAaTENbHOCTD B CYXJICHUSX; HE BbIAEpkKaH 00bEM pedepara; UMEIOTCs YIyIIEeHUS B
oopmIIeHHH; Ha TOTIOJHUTEIHHBIE BOMIPOCH MPH 3aIUTE JaHBI HETIOJIHBIC OTBETHI.

«3» (yoosnemeopumenwvno) — TeMa pedepara OCBElICHA YACTHYHO; JOMYIICHbI (haKkTuye-
CKHE OMMOKHM B CO/ICP)KaHUH TEKCTAa WM MPHU OTBETE HA JIOTIOJHUTEIBHBIE BOIIPOCHL, BO BpEMs
3aIIUTHl OTCYTCTBYET BBIBO/I.

«2» (neyooenemeopumenvno) — TeMa pedepara HE PacKpbITa, OOHAPYKUBAETCS CYIIE-
CTBEHHOE HEIIOHUMaHHEe MPOOIIEMBI.

Ilpakmuueckue u camocmoamenvhvle padomel, OOMauiHuUe OnbIMBL O0O0YUAIOUIETOCS
OLICHMBAIOTCS, YUUTHIBAs CIEAYIOLIEE:

- KaueCTBO BBINOJIHEHUS TPAKTUUYECKON 4acTH paboThI;

- KayecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IPHU 3aIUTE padOTHI.

Kaxxapiii BuJ paboThI OIEHUBAETCSI 10 MATH OaTbHOM IIKaJIe.

«5» (omauune) — 3a TIyOOKOE U MOJTHOE OBIAJACHUE COJIEP)KaHNEM yueOHOTO MaTepHaa,
B KOTOPOM 0Oy4aromuicsi CBOOOTHO U YBEPEHHO OPUEHTHUPYETCS; 32 YMEHUE MPAKTUUECKU MPH-
MEHSTh TEOPETUYECKHE 3HAHUS, BBICKa3blBaThb U OOOCHOBBIBATh CBOM CykIeHUS. OueHka «5»
(OTNIIMYHO) Ipe/roiaaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopowio) — ecnu 00OydarOIIUICS MOJTHO OCBOWJ yUeOHBIH MaTepHuall, BilaJeeT Hay4-
HO-TIOHATUIHBIM aIllapaToM, OPUEHTHPYETCS B U3YYEHHOM MaTepuaie, OCO3HaHHO IMPHUMEHSET
TEOPETUYECKHE 3HAHUS Ha MPaKTUKE, IPaMOTHO M3JIaraeT OTBET, HO coJiepKaHue u opma oTBe-
Ta UMEIOT OTJEJIbHBIE HETOUHOCTH.

«3» (yooenemeopumenbho) — eCiau 00yUaIOIMUCs 00HAPYKMBAET 3HAHUE U IOHUMAaHHE
OCHOBHBIX TOJOXEHUH yuyeOHOTro MaTepualia, HO M3J1araeT ero HEmoJHO, HEelocCleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTHU, B NPUMEHEHHWH TEOPETUYECKUX 3HAHUN IpPH OTBET€ HAa MPAKTHUKO-
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OpPUEHTHPOBAHHBIE BOIIPOCH]; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXICHUSI.

«2» (HeyooenemeopumenvHo) — eCiau OOyUYAIOIIMIICS UMEET pa3pO3HEHHBIC, OECCUCTEM-
HBIC 3HAHUSA, OOIYCKACT OH_II/I6KI/I B ONpCACIICHUN 63,30BBIX HOHﬁTHﬁ, HCKaXXa€T UX CMBICI, HEC
MO’KET IMPAKTHUYECKU MIPUMEHSATh TEOPETUUECKHIE 3HAHMUS.

Hmozosan konmponvnaa padoma OUEHUBACTCS MO MATH OATBHOW HIKAJIE CIEIYIOUIHIM
0o0pa3oM: CTOMMOCTb Kaxaoro Bompoca 1 Oami. 3a mpaBWIBHBIA OTBET CTYAEHT Moiydaer 1
6asu1. 3a HEBEpHBIN OTBET UJIM €TI0 OTCYTCTBHE OAJUIbI HE HAUUCIISIOTCSI.

Ouenka
Ouenka
Ouenka
Ouenka

«5»
«4»
«3n
«2»

cootBeTcTBYET 86% — 100% npaBUIBHBIX OTBETOB.
cooTBeTCTBYET 73% — 85% npaBUIbHBIX OTBETOB.
cootBeTCcTBYET 53% — 72% npaBUIIBbHBIX OTBETOB.
coorBercTBYeT 0% — 52% IpaBUIIBHBIX OTBETOB.
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