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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NPOrpaMmbl

Pabouas nporpamma o611eo6pazoBaTebHON Y4eOHON AUCHUIUIMHBI SBJSETCS YacThiO OC-
HOBHOU 00pa3oBaTenbHOM mporpaMMbl B cootBeTcTBUU ¢ ®I'OC mns cienuansHOcTH: 44.02.02
IIpenooasanue 6 nauanvhvix kiaccax (YKpynHeHHas rpynmna crenuainbHocteit 44.00.00 Ileoaeo-
euveckoe obpasosanue), st 00yJaromuxcst ouHou HGopMbl 00yUeHHSL.

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

1.2. MecTo y4eOHOI JMCHUIIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/bHONH NPOrpaMMbl

OobmeobOpazoBarenbHas yueOHast nuctuminaa OYIL0O8 @u3zuka w3ydaercs B o0uieobpa3oBa-
tenpHOM 1uKIe yuyeOoHoro miana OOII CITO na 6a3e ocHOBHOTO 001Iero 0Opa3oBaHus ¢ MOJY-
yeHueM cpenHero obmero oopazosanus (ITICC3)

1.3. Iliianupyembie pe3yJbTaThl 0CBOCHUS THCIUIJINHBI:

1.3.1. OcBoeHue cojaepxanus 0011e00pa3oBaTEIbHOM Y4eOHON NUCIUIUIMHBI 00€CIIeYnBaET
JOCTH)KEHUE 00YYaIOIIMMHUCS CIICAYIONIUX PE3yJIbTaTOB:

JIUYHOCHHBIX:

— YYBCTBO FOPAOCTH M YBa)KEHHs K HCTOPUH M JOCTIKEHHSIM OTE€YECTBEHHOHN (hM3NIECKON
HaYKU; (U3UYECKU IPaMOTHOE MOBEICHUE B MPO(ECCHOHAIBHOM IEATEILHOCTU U OBITY TPHU 00-
palieHnu ¢ IpuOOpaMu M YCTPOMCTBAMH,

— TOTOBHOCTB K TPOJIOJDKCHUIO 00pa30BaHUs U TOBBINICHHUS KBAIM(UKAIUN B U30paHHON
po(heCCHOHATLHOM JEATSILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH (PU3HUYECKUX KOMITETESHITUI
B OTOM,;

— yYMEHHE HCIOJb30BATh JOCTHKCHUS COBPEMEHHOW (H3MYECKOW HAyKW M (PU3NIECKHUX
TEXHOJIOTUH JIJISl TIOBBIMICHHUSI COOCTBEHHOTO WHTEIUICKTYaJIbHOTO Pa3BUTHS B BHIOPAHHOM MpO-
(heccroHaNBHOM IeITeIbHOCTH;

— yMEHHE CaMOCTOATEIbHO JOOBIBATh HOBBIE [T ce0s (hu3ruecKkue 3HaAHUS, UCTIONB3YS AJIs
3TOr0 JOCTYIHbIE HCTOYHUKH UH(DOpMaINH;

— yMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUS B KOMaHJIE 10 PEIIEHUI0 00-
IIMX 33]1a9;

— yMEHHE YMpaBisITh CBOCH MO3HABATENBHON JESATENbHOCTHIO, MPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMenmHblx:

— HCIIOJIB30BaHUEC PA3JIMYHBIX BHUIO0OB IIO3HaBaTEIbLHOU ACATCIIBHOCTU I PCHICHUSA (1)1/131/1-
YeCcKHUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSI (HAOIIOIEHUS, ONTMCAHUS, U3MEPEHUS,
HKCIIEPUMEHTA) JUTsl U3YUCHUSI PA3JIMUYHBIX CTOPOH OKPY>KAIOIIEH EeHCTBUTEILHOCTH

— HCIIOJIb30BAaHHE OCHOBHBIX MHTEIUIEKTYalIbHBIX OINEpallfii: MOCTaHOBKU 3a1a4yu, GpopMy-
JUPOBAHUS TUTIOTE3, aHATIN3a W CUHTE3a, CPAaBHEHUS, 0000IIECHNS, CHCTEMATH3AII|H, BBISIBICHUS
MPUYHUHHO-CJIEICTBEHHBIX CBS3€H, MOKUCKA aHAIOTOB, (JOPMYITUPOBAHHUS BBIBOJOB ISl U3yUEHUS
PAa3IMYHBIX CTOPOH (1)I/ISI/I‘~ICCKI/IX O6L€KTOB, SIBJICHUU U mponeccoB, C KOTOPbLIMU BO3HUKACT HEC-
00X0TMMOCTD CTAIKUBATHCS B MPOPECCHOHATBHOMN cdepe;

— YMCHHC IrCHECPpUPOBATH UJACHU U ONIPEACTIATE CPEACTBA, HeO6XO}II/IMBIe JJI UX pealin3alnu,

— YMEHHE HCIIOJIb30BaTh PA3MUYHbIE MCTOYHHMKH IS TOMy4YeHHs u3ndeckor uHpopma-
IIUH, OIECHUBATH €€ JOCTOBEPHOCTH;

— yMEHHE aHaJIU3UPOBATh U MPEICTABIATh HH()OPMAIIHIO B PA3TUYHBIX BUAX;

— YMEHHE ITyOJIMYHO TPEACTABIIATH PE3YJIBTaThl COOCTBEHHOTO MCCIICIOBAHMS, BECTH AMC-
KYCCHH, JTOCTYITHO M TAPMOHHYHO COueTas colepkaHue u (opMbl MpeacTaBiseMoil nHpopma-
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npeomemmuuix:

— c(OpMHUPOBAHHOCTH TMPEJCTABICHUN O POJIM U MeCTe (PU3HKH B COBPEMEHHON Hay4dHOU
KapTUHE MUPA; TOHUMaHHEe (PU3NIECKON CYIIHOCTH HAOJII01aeMbIX BO BceleHHO# sBieHui, po-
1 (Gu3UKH B GOpMUPOBAHUH KPYyro3opa U (QyHKIIMOHAIBEHOM TPAaMOTHOCTH YeJIOBEKa JJIsl pellie-

HUSA NPAKTHYCCKUX 3aa4,

— BJIaACHHUC OCHOBOIIOJIararonmmuMmn (bl/ISI/I‘ICCKI/IMI/I IOHATHUAMHU, 3aKOHOMCPHOCTAMH, 3aKO-
HaMH1 U TCOPUAMHU; YBEPCHHOC UCITIOJIB30BAHUC (1)I/ISI/I‘ICCKOI>'I TCPMHUHOJIOTUN U CUMBOJIMKH;
— BJIaACHUEC OCHOBHBIMH MCTOAAMHU HAYYHOI'O IIO3HAHHUS, HWCIIOJIB3YCMBIMHU B (1)I/I3I/IKGI Ha-

6JIIOI[CHI/ICM, OIMMMCAHUCM, UBMCPCHUCM, SKCIICPUMCHTOM;

— yMeHHs 00pabaThIBaTh pe3yNbTaThl U3MEPEHHM, OOHApyKUBaTh 3aBUCHUMOCTh MEXIY

(1)I/I3I/I‘-I€CKI/IMI/I BCJINYHNHAMHU, 00BACHATH IMMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOBI,

— chopMHpOBaHHOCTH YMEHHUS peliaTh (U3NYECKUE 3a7a4u;

— chopMHpPOBAaHHOCTH YMEHUS MPUMEHSTH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS YCIOBUN
npoTekanus (u3MYecKkux SBIEHUN B mpupojne, npodeccruoHadbHOU chepe W s NPUHATHUS

MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

— chopmMHpoOBaHHOCTH COOCTBEHHOM MO3ULIMU MO OTHOUICHHIO K (hU3HUecKoi HHpOopMaIu,

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

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

Ounasi gopma 00yueHus1

Buo yueonoit pabomut Oobvem uacos
O0beM 00pa3oBaTeIbHON TPOrPaMMBbI 108
Paborta oGyuyarommxcsi BO B3aUMO/1eliCTBUH € NpenojgaBareieM 108
B TOM YHUCIJIE:
nexuuu (ypoku) 54
B (hopMe MpakTHIEeCKON MOJITOTOBKHU (€CIu MPETyCMOTPEHO) *
MPAKTUYECKHE 3aHITHS 54

B (popMe mpakTUUECKON MOATOTOBKU (€CITH MPETyCMOTPEHO)

J'Ia60paT0pHBIe 3aHATUA

B (popMe mpakTUUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO)

NuauBuyanbHbINA IPOEKT

CamocrosTenbHas pabota o0yyaronierocs (BCero)

Koncynpranuu

ITpomerxyTouHas arrectanus B GopMe umo2080u KOHMPOIbHOU pabomul 60 2 ceme-
cmpe u 3auema 6 1 cemecmpe




2.2. TemaTn4yecKHUil IJIaH U COJIEPKAHHUE TUCUUILINHBI

Ounast popma 00ydeHus

HaumeHoBaHue Coneprxanue y4eOHOr0 MaTepuasia, NpakKTHYeCKHe U TeopeTHYeCKHe 3aHATHS, CAMOCTOsATelbHAas padora o0y- | O0bem ua-
Pa3aes0B U TeM HJarmuxcs CoB
1 2 3
Pazpen 1. Mexanuka
1.1. Bseoenue. Ypok: 2
dusuka — QyHnaMeHTanbHas HayKa o mpupojae. EcTecTBeHHO-HAYYHBI METOA MO3HAHUS, €r0 BO3MOKHOCTH U TPaHU-
(bl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUs B IIPOLIEcce O3HAHUS IPUpPOAbl. 3HaueHHe (PU3MKU IPH OCBOCHUU IIPO-
¢eccuit CI1O u cienmansroctelt CI1O. 3akonbl mo3Hanus B puznke. MonenupoBanre GU3NUECKHX SIBICHUN U MPO-
neccoB @usnveckas BenuunHa. Cummerpus 1 puszndeckre 3akoHbl. Ousznveckne 3aKOHBL. [ paHUIIBI TPUMEHUMOCTH
¢m3nueckux 3akoHOB. [loHsITHE 0 hHU3MUEcKOM KapTHHE MUpa
1.2. Kunemamuxka Ypok: 2
Mexannyeckoe aprmxkenue. [lepememnienne. I1yts. Ckopocts. PaBHOMEpHOE npssMonuHeitHOe nBmkeHne. KoopanHatel
TeNa B MPOCTpaHCTBE. 3aMKHyTas cuctema. Touka orcueta. Teopust oTHOcHTenbHOCTH ["anumest
PeanbHOE IBM>KEHHE MAaTepHANIbHBIX TeJl. Y cKopeHue. CBsI3b CKOPOCTH U YCKOPEHUS
1.3. Pasnoyckopennoe u pas- Ypok: 2
Ho3ameOl1eHHOe 08UuIIceHUe XapakTep N3MEHEHUS YCKOPECHHUSI IPU PA3IMYHBIX BHIAX JBIDKCHHSI. AHATU3 CJIOKHBIX BUJIOB ABMKCHUS B KHHEMATHU-
ke. CBoOoHOE MaieHue Ten. JBikeHune Tena, OpoIeHHOro BepTHKAIbHO BBepX. HeBecomocTs. JIBrkenue Temna, Opo-
LIEHHOT'0 TOPU30HTAJIBHO
1.4 J/leusicenue mena noo ye- Ypox: 2
JIOM K 20pU30HmY JIBrkeHHe Tesa, OPOIIEeHHOTO MMO/1 YIIIOM K TOPU30HTY. PaBHOMEpHOE JIBUKEHHUE 10 OKPYKHOCTH. J|BHKEHHE Tela 110
KPUBOJIMHEIHON TpaeKTOPHH KaK YaCTHBIM CiTydyail IBIXKEHUS 10 OKPYKHOCTH. XapaKTePUCTUKH JIBHXKEHUS Tella 110
OKPYKHOCTH
1.5 /leuscenue no okpyscno- Ypok: 2
cmu Omnpenenenue IBIKEHHS TI0 OKPYKHOCTH, IIEHTPOCTPEMUTEIbHOE YCKOPEHUE U ero HanpasiieHune. JInHelHast u yrio-
Basi CKOPOCTH, MX OTJIMUME U HanpasieHue. [lepron u yactora BpaiieHus..
1.6 Cuna. Macca mena Ypok: 2
[Monstue «Cunay. Cuna tsbkectu. Bec. Macca tenma. Crioco0bl m3mepeHust Macchl Test. Cuiibl B Mexanuke. Cuiia Tsxe-
ctu. Cuna tpenus. Cuna ynpyroctd. IlpuunHbl BOZHUKHOBEHHS ynpyroctd. Jledopmanus, Buasl aedpopmanni. 3aKoH
I'yka
Homawnuit sxcnepumenm no meme «I3mepeHue Cuiib»
1.7 3axonvt Hotomona Ypox: 2

3akonsl 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 noie. Ypox:
3aK0H BCEMUPHOTO TroteHus. [ paBuranmonHoe mose. ['paBUTaIMOHHOE MOJIE ¥ IBU)KCHNE HEOSCHBIX 00BEKTOB.
1.9 /lunamuka epawiamensno- | Ypok:

20 Osuicenue

Cuipl, BO3HUKAIOIINE TP IBIKEHUH TeJa 10 KPUBOJIMHEWHOH TpaekTopui. OcoOEHHOCTH 3aKOHOB THHAMHUKH TIPUMeE-
HUTEJIBHO K BPalllaTEeIHbHOMY JBIKCHHUIO

1.10 Paboma. Mowrocmo. Ypok:
Duepzus. Mexanndeckas pabora. MorHocTs. PaboTa CHITBI TATOTEHMS, CHITBI YITPYTOCTH M CHITBI TPEHHUSI.
1.11«30n0omoe  npasuno | Ypok:

MEXAHUKU)). Hpocmble mexa-
HU3Mbl

3aKOHOMEPHOCTH MPOCTOro phruara. OnuHapHbii 050K, Cructema 0510koB. [IpocThie MexaHU3MBIL. «30JI0TOE TIPABUIIO
MEXaHHUKI)

1.12 Hmnynsc

Ypok:
Nmmynse Tena. 3aKoH cOXpaHEeHUs NMITYJbca. PeakTHBHOE ABMKEHUE.
Camocmosamenvno: lIpuMeHeHre pEaKTUBHOI'O JBIKEHUS. Y CIIEXH B OCBOCHUU KOCMUYECKOT0 MPOCTPAHCTBA

1.13 3akon coxpanenusn nep-
2uu

Ypok

Mexanunueckas sHeprusi. Kunernueckast sneprusi. Kunernueckast sneprus u pabdora. [lorennmanbHas 3Heprust B rpaBu-
TaMoOHHOM moJe. IloTeHumanbHas 3Heprust yupyro Ae(opMUpOBaHHOTO Tela. 3aKOH COXPAaHEHMS IOJHOM MEeXaHHuve-
CKOM BHEpruu

1.14 Inemenmot 2uopoa’zpoou-
HamuKu

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

Konmponvuaa paboma Nel

Konrtponbnas padota Nel mo pazneny «MexaHuKay

Pa3nen 2. OcCHOBBI MOJIEKYJIAPHOI (PU3UKH ¥ TEPMOAUHAMHUKH

2.1. Ocnoegnvie nonodcenusn
MONEKYNAPHO — KUHemuye-
CKOll meopuu

Ypok

AToMHCTHYECKasi TEOPHUS CTPOCHUS BeliecTBa. HaOIroIeH!s ¥ OIIBITHI, TIOJITBEPIKAAFOIINE AaTOMHO-MOJIEKYIISIPHOE
CTpOeHHeE BellecTBa. Macchl U pa3Mepsl MoJieKyl. TeroBoe NBUKEHHE YacTHIl BellecTBa. bpoyHoBCKoe nBHKEHHE.
Juddysus. bpoyHosckoe nemxkenune u qudy3us Kak J0Ka3aTeabCTBO OCHOBHBIX nonokeHnit MKT.

2.2. Ypasnenue cocmosanus
10eanvHo20 2a3a

Ypox

CuJsl ¥ 3HEprus MEXXMOJIEKYIIIPHOTO B3auMoaecTBus. MneanbHelii ra3. TemnepaTypa kak Mepa cpeHel KnHeTH4Ie-
CKOW DHEPTUM YacTHIll. Y paBHEHUE COCTOSIHUS HJIeallbHOTO ra3a. OObsCHEHUE arperaTHbIX COCTOSHAN BelecTBa u (a-
30BBIX IEPEXOJI0B MEXy HUIMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX NTPEICTABICHUM.

CratucTruecknuil NOAXO IPUMEHUTENBHO K aHAIN3Y CIIOKHBIX CUCTEM MOJIEKYJII. JlaBineHue ra3os. Pacnpenenenue
MOJIEKYJI HECAIBHOIO I'a3a [0 CKOPOCTAM

Camocmoamensno: Temneparypa Kak Mepa U3MEPEHHS CpeIHEN KHHETUYECKOW SPHEPTHH MOJIEKYJT B 3aMKHYTOH CHC-
teme. Tepmomerpuueckoe teno. Llkansl Temneparyp (Peomiopa, Llenbcust). AGcomoTHas MIKajia TEMIIEPaTyp.
Camocmoamensvrno Kpucrammmueckue 1 aMmopQHsle BenecTsa. JKumkne KpucTaubl

2.3. Pacnpeoenenue moyexkyn
HOeanbHo20 2a3a no cKopo-
cmam

Ypok
OcHOBHBIE TapaMeTphI MpoLeccoB B razax. Cesazb Mexay HuMmu. OcHoBHOe ypaBHeHue MKT. M3omnpouecch u ux rpa-
¢ukn. CB3b MKy IaBJICHHEM U CpeJIHEe KMHETHYeCKOH 3Heprueil Moneky rasza. Pabora rasa.
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CBs13b MEXKIy HICATHFHOM MOIEIBIO Ta3a U PeaIbHBIMU Ta3aMu. Y paBHeHHEe MenneneeBa-Kiameipona

2.4 Ceoiicmea 2azoe u sxcudko- | Ypok 2
cmeii Crpoenue xuakux Tesn. CKOpOCTH JBMKEHHS MOJIEKYI B )KUIKOCTSIX U UX n3MepeHue. [loBepXHOCTHOE HAaTsKEeHUE.
[lonsTne «cMaumBaemMocTh». CMadrBaeMble 1 HecMaduBaeMble mapsl BemecTB. Kpaesoit yron. Kammmmap. CeoticTea
KalIsIpOB
Jomamnuii 3xcnepument: VccrienoBanye KanuUISIPHBIX IBJICHUN
2.5 Ceoiicmea meepovix men Ypox 2
dazoBele nepexosl. [leppoHayanpHble MOHATHS 00 OCHOBHBIX Mpoueccax OCOOEHHOCTH NMOBEIEHHS TBEPABIX TE U
XKHUJIKOCTEH MPH pa3UUHBIX TeMIiepaTypax. Pacimpenue u cxxatue TBEpIbIX TeN U KUIKOCTEH.
[epexoansie (pa3oBbie) mporeccr — UCIapeHue U KoHAeHcaus. Beigenenue (mornomenue) temia. PopMyiisl pacuera
2.6 Dazosvie nepexoont Ypox 2
IloHsATHE «BHYTPEHHSS 3HEPTHsI CUCTEMBI», CBSI3b €€ C IPYTUMH TEPMOIMHAMUYECKUMH XapaKTEPUCTUKAMHU
2.7 Buympennas snepeus Ypox 2
cucmemul. [onstue «HaceieHHBIN Tapy». OCHOBHBIE CBOICTBA HACKIILIEHHOI'O M HEHACHIIIIEHHOTO napa. Kputnueckoe cocTosiHue
BEIIECTBA
2.8. Hacvtuwennotit nap u ezo I[IpakTH4eckoe 3aHATHE 2
ceoiicmea. Kpumuueckoe co- Pemrenue 3anau mo reme «CTpoeHue ra3000pas3HbIX, )KHIKUX U TBEPIBIX TEID
CmosAHUEe geulecmea.
2.9 Tepmoounamuxa. Ypok 2
VYpaBHeHue TerioBoro 6ananca. [lepBoe Hauano TepMoagrHaMUKU. AnnabaTHbIH mporecc. Bropoe Hauano Tepmou-
Hamuku. TepmoauHamMuyeckas 1mkana reMmneparyp. CoiicTBa nmapoB. HacelmeHHsli ap u ero cBoiicta. Touka pochl.
Kunenwne. 3aBrucuMOCTh TeMIepaTypsl KulieHus1 oT nasneHus. llepenayua terna. Bunasl Tenonepenaun
2.10 Ilepsoe nauano I[IpakTHYeckoe 3aHATHE 2
mepmoounamuku Bropoe Ha- | Pemenue 3ana4 no teme «Pa3oBble NEPEXOIb»
4aJ10 TEPMOTUHAMHKH
2.11 Hukn Kapno. Tennosvie I[IpakTHYeckoe 3aHATHE 2
MAWUHbBL Pemenue 3agau no reme «OCHOBBI TEPMOANHAMUKI
Konmponvuasa paboma Ne2 KonTposnbHas padora Ne2 mo pasneny «OCHOBBI MOJICKYJISIPHOUM (PU3UKH M TEPMOIMHAMUKIDY 2
Hmozo 3a 1 cemecmp | 54 (30/24)
Paznen 3. JnekTpnyeckoe 1 MATHUTHOE TOJ1€e
3.1 IlIposoonuxu u ousnex- Ypox 2

MPUKU 6 INEKMPU1eCcKOM no-
ne. Konoencamoput

Jusnektpuku B anekTpuaeckoM nosne. [lonspuzanus nusnextpukos. 3akoH Kynona. [lorennman. PazHocTs noreHuuna-
JI0B. DKBUNIOTEHIUAIBHBIE TOBEPXHOCTH. CBSI3b MEXIY HANPSHKEHHOCTHIO U Pa3HOCTHIO MMOTEHIMATIOB 3JIEKTPHYECKOT0
nosist. [IpoBogauKy B anexTpuyeckom mose. Konnercaropsl. CoenrHeHne KOHASHCATOPOB B OaTapero. JHEprus 3aps-
KEHHOTO KOHJEHCATOpa. DHEPrusl 3JIEKTPHUUECKOTO TOJIS

Camocmoamenvno: INSKTPUUYECKOE M0JIE. DJISKTPUUECKHUE 3apsiibl. 3aKOH coXpaHeHus 3apsiia. HanpsykeHHOCTh 3i1eK-
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TpudecKoro nojist. [TpuHmun cynepmo3unmn monei. PaboTa Crit 2IeKTpOCTaTHIECKOTO IO

3.2 ITocmosannwvlit mok

Ypok

OCHOBHEIC MTOHATHS ITOCTOSHHOTO TOKA. Y CIIOBHS, HEOOXOMMBIC JIJISI BOSHUKHOBEHUS U MTOIJICPKAHUS SICKTPUIECKO-
ro Toka. Cuja ToKa ¥ IJIOTHOCTh ToKa. 3akoH Oma i yuactka 1ernu 6e3 3J[C. CriocoObl coeTUHEHHS TPOBOTHUKOB
[TonHas snekTpudeckas 1ens. 3akon OMa urs nenw, conepskameit ncrounuk DJIC. CoenMHEHHE HCTOYHUKOB JICKTPH-
YECKOH DHEPruH B 6aTapero

3.3 Daexmpuueckoe conpo-
muejienue 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 JIEKTPUUECKOT0 TOKA.

Camocmoamensno: Tennosoe nelictBue Toka. Mcnons3oBanue 3akona Jxoyns-Jlenna

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

Ypok

DIEeKTPUICCKU TOK B METAIIAX, KUIKOCTIX U ra3zax. CBEpXMPOBOAUMOCTE DIEKTPOIIN3. 3aKOHBI AIeKTpoau3a I1pu-
MeHeHHe J7ekTposin3a Monnsanus ra3os. [IpuMeHeHne HOHM3UPOBAHHBIX T'a30B. ['a3opa3psaHbie TpyOku. JIFoMUHEC-
LICHTHBIC ICTOYHUKU CBETA

Camocmoamensho: [lpuMeHneHe HOHIU3UPOBAHHBIX T'a30B. ['a3opa3psmubie TpyOku. JIFOMHUHECTIEHTHBIE ICTOYHUKH
CBeTa

3.5 Maznumnoe none. Mae-
HUMHDBLIL NOMOK

Ypok

MarnutHOe none. BekTop HHAYKIIMY MATHUTHOTO HOJIs. 3aKOH AMIiepa. DJIeKTPOMarHuTHasE UHAYKIMS. MarHuTHbIA
MOTOK. J[elicTBME MarHUTHOTO TTOJISI Ha TIPSMOJIMHEHHBIN POBOJHUK C TOKOM. PaboTa 1mo nepemenieHnio IpoBOJHIKA
C TOKOM B MarHUTHOM 1oJe JleificTBre MarHuTHOTO NOJIs Ha ABMKyIIuics 3apsa. Cuna Jlopenna.

Jdomamnuii sxcniepumenT: VccrenoBanne CTpyKTYpbl MArHUTHOTO 1OJIst («oTorpaduisi» CUIIOBBIX JTHHUI MarHUTHO-
'O TIOJIS)

Camocmosamenwvno: Vicionp3zoBanue 0cOOEHHOCTEH MArHUTHOTO TIOJISI IJISI 3alMCH 3BYKa M W300paKeHHUs

3.6 Duepzua 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. OmnpeaeneHue yaeapHOro 3apsiaa. Y CKOPUTETH 3apsSKEHHBIX YaCTHUII

Camocmosamenwvho: TUIIONOTHS U XapaKTEPUCTUKU M3MEPHUTENBHBIX IPUOOPOB

3.7 llonynpoeoonuxu

Ypox

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

Camocmosamenvno: Tupuctopsl. Mukporporeccopsl. [1oaynmpoBOTHUKN — OCHOBA COBPEMEHHOM JIEKTPOHUKH

Konmponvuasa paboma No3

KonTponbHas padora Ne3 mo paznerny «IeKTpHUIECKOe U MarHUTHOE TI0JIE»




Pasznen 4. Kojie0anus ¥ BOJHBI

4.1. Mexanuueckue Koneoanusn
U 60J1HbI

Ypox
Mexannyeckue koiebanus. KonebarensHoe nemkenue. [IpeBpaiieHre sHeprun mpu KonedaTenbHOM nBrkeHuu. CBO-
00/HBIE 3aTyXarOIINe MEXaHUIEeCKHUE KOIeOaHusI.

JomanrHuii sxcnepumenT: VccnenoBanue koneOaHuil MATEMaTHUECKOTO MAasTHUKA

4.2 IIpunyun I'oiicenca-
Dpenensn

Ypok

Bremnyxaennpie MmexaHndeckre konebanws. Mexanndeckuit pezoHanc. [Ipunanun ['roitrenca-®Openens [lonstie o au-
(hpakuum MexaHHIECKUX BOJH. MIHTEpdepeH s BOIH

Camocmosamenvno: YIbTPa3ByK U €ro UCIONH30BAHUE B MEAUIIMHE U TEXHUKE.

4.3 DnexmpomacHumnble Ko-
neoanusa. Ilepemennvlit. 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. PeakTHBHOE, EeMKOCTHOE M MHTYK-
THBHOE COMPOTHUBIICHUS IEPEMEHHOTO TOKa. 3akoH OMa IJisl JICKTPHUECKOH 1 TepeMeHHOro Toka. Pabora u momi-
HOCTB TIEPEMEHHOTO TOKa. DIEKTPOABUTATENN IepeMeHHOTo Toka ['eneparopsl Toka. Tpancdopmaropsr. Toku BbICO-
Kol yactoTel. OTHO U Tpex(a3HbIi TOK

Camocmosamenwvno: [lonydyenue u nepenaya 3nekrposneprun. [IpobnemMsl s3HEprocoepekeHusI

4.4 Inekmpomaznumnoe noe

Ypox

DNeKTpOMarHuTHOE TI0JIe KaK OCOOBIH BU MaTepHH. DJIEKTPOMarHUTHbEIE BOHEL. Bubpartop ['epia. OTKpBITHIN KOITe-
OarenbHbBIN KOHTYD. M300perenue paauo A.C. [TonoBeiM [IpuHIUIIEI paguoCBs3u U TeneBuaeHus. Paguonokatopbl
Camocmoamensvno: CKOPOCTh pacCIpOCTPaHEHU AJIEKTPOMArHUTHBIX BoJH. [lIkana smekTpoMarHuTHBIX BoJH. Paguo-
ynpasneHue. CoToBas CBA3b.

Konmponwvnaa paooma Ned

Kontponbnas padora Ne4 o pazneny «Konebanus 1 BOIHBD»

Pa3nen 5. Ontuka

5.1. I'eomempuueckan onmuka.
OnmuuecKkue cucmemul

Ypok
[Ipupona cBeta. CKOPOCTh pacIpOCTpaHEHHsI CBETA. 3aKOHBI OTPAXKEHHS U IpesoMiieHns cBeta. [lonHoe BHyTpeHHee
otpaxeHue. JIun3bl. ['na3 kak ontuyeckasa cucreMa. JInnszel. @opMyiia TOHKOM uH3bL. [Ipenomienne Ha TpeXrpaHHON
npusMe. OnTryecKre nprudopsI

JomamHuii 3kcnepuMeHT: M3yueHue 3aK0Ha OTpAKEHUs CBETA

5.2 Ceemoenie 6onnbl.
ugppaxyusn ceema

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

CamocTrosiTeibHas padoTa
Jomanrnumii 3xcnepument: Habmoaenne sBieHus TUQpakiuy CBETa Ha OJJUHAPHON TSN

5.3 Hnmepgpepenuyusa ceema.
Honapuzayus ceema

Ypox
Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX JTydeit. IHTepdepeHins B TOHKHUX IUIeHKax. [1oiockl paBHO# ToI-
uuHbl. Konsua Herotona. Ilonspuzanus nonepeunsix BosH. [longpuzanus ceeta. JIBoitHoe nyuenpenomuenue. [lomns-
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pOuIIBI
Camocmoamenwvno: Vicnons3oBanne nHTepEpeHIINY B HAyKe U TexHuke. [lonarue o rojgorpadun

5.4 /lucnepcusn ceema

Ypok

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

CamocmoamensHo: PentreHoBckue myun. VX nmpupona u cBoiicTBa Mcmonb30BaHne BOJTHOBBIX CBOMCTB CBETa B HAYKE

" TCXHUKC

Konmponvnan 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 otHocuTenbHOCTH DHIITEHHA CBS3b MacChl U JHEp-
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
addext. YpaBHeHue DitHITeHA A1t BHeMTHEro ¢otodddexra. KpacHas rpanuma porosdpdexra. Buyrpennuit ¢poro-
addext. DotoH. Turer potornementos. Jlapnenue ceera. KBaHTOBBIE reHEpaTOPHI

Jomamnuii sxcniepumenTt: Habmrogenue nHPpakpacHOTO M3ITyYSHHUs C TOMOIIBIO0 MaTpHIIL (hoTOAIapaTa COTOBOTO
TenedoHa

7.2 @uzuxka amoma

Ypox

®dwuszuka atoma. Pa3BuTHe B3riIs/10B Ha CTPOEHHE BELIeCTBAa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojoposa. Mojaenu
crpoenus aroma. OnbiTsl O.Pesepdopaa Iloctynarer bopa. Monens aroma Bogopoaa no H.bopy. ®uzu-

Ka aTOMHOT0 sipa. EcTecTBeHHAs paAMOaKTUBHOCTE. 3aKOH palnOaKTUBHOTO pacnana. CrnocoObl HAOIIOAEHUS U PEerH-
CTpaluH 3apsHKEHHBIX YaCTHIL

Camocmoamenwvno: dpdext Basunosa—UepeHkona.

7.3 Cmpoenue amoma. Aoep-
Hble peaKyuu

Ypok
Crpoenune atoMHOTO siipa. JleeKT Macchl, SHEPTHUs CBSI3M U YCTOMYMBOCTh aTOMHBIX sifiep. SnepHsie peakiun. Mckyc-
CTBEHHAsI paIHOAKTUBHOCTh. Pauaiiys u ee BINMSHUE HA YEJTOBEKA

CamocmosamensvHo: HOHy‘IeHI/Ie paarOaKTUBHBIX U30TOIIOB U UX ITPUMCHCHHUC. buomorngeckoe HeﬁCTBHe paauoak-
THUBHBIX HSHyQCHHﬁ.

7.4 /lenenue mascensvix aoep.
Tepmosnoepnasn peakyusn

Ypox

Henenue tsoxensix siaep. LlenHas saepHad peakuus. Yipapigemas LenHas peakius. SnepHblil peakrop. TepMosaep-
Has peakuua. TOKOMAK.

Camocmosamenwvno: Vicnonb30BaHNe aTOMHOM SHEPTUU B MUPHBIX LEJIX. SiepHasi JHepreTUKa B COBPEMEHHOM MUDE.
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7.5 Dnemenmapnote yacmuyot. | Ypox 2

Coepemennasn gpuszuueckasn OnemenTtapHble yacTuibl. CoBpeMeHHas (hu3ndyecKkas KapTHHa MUPa
Kapmuna
Konmponvuas paboma Ne6 KonTponbaas padora Ne 6 1o pazneny « 31eMEeHTH KBAHTOBOW (DU3HUKID) 2

Pa3nen 8. OBomronus BeeaenHoi

9.1. Dnemenmeol acmponomuu | Ypok 2
u acmpoguzuxu ConHewHast cucTema, TUTaHEeTHI, CITyTHHKH, aCTEPOHIbI ¥ KOMETHI. 3Be3/bl. | anakTuka. Beenennas

Hmozosasn konmponvhasn pa- Hmozosasn konmponvhas paboma 2
ooma

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

HTOI0: Jlekuuii/mpakTu4ecKux 108 (54/54)

[TocnenoBarenpbHOE TEMATHYECKOE INIAHUPOBAHUE COJIEP KaHUS paboyeil mporpaMMbl 0011e00pa3oBaTeIbHON y4eOHOM TUCIUIUIMHEI, KaJICHIapHbIe 00be-
MBI, BUJIbI 3aHITHIA, (HOPMBI OPraHU3ALUU CAMOCTOSITENILHOM pabOThI TAK)Ke KOHKPETU3UPYIOTCS B KaleHaapHo-TematnueckoM miane (IIpunoxenue Ne 1)
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3. ©OPMbI KOHTPOJI5SI K METOAUYECKHUE MATEPHAJIBI, OITPEJNEJIAIOIIHUE
IMPOUHEAYPbl OHEHUBAHUSI BSHAHUU, YMEHUH, IIPAKTHYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

®ony oneHoUHBIX cpeacts (nainee — POC) — KOMIUIEKT METOJIUYECKUX U KOHTPOJIBHBIX Ma-
TEPHUAJIOB, UCIOJB3YEMBIX MPHU MPOBEICHUU TEKYILIETr0 KOHTPOJS OCBOCHHSI Pe3yJIbTaTOB 00yue-
HUS U IpoMexxyTouHol arrectauuu. (IIpunoxenue Ne 2).

4. YCJIOBUA PEAJIM3ALIMU JTUCIHUITJIMHBI

4.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

JlJiss OCBOEHUSI TUCIUIUIMHEI TpeOyeTcss yueOHass ayuTopusi, KOTOpas TOJDKHA YIOBJIC-
TBOPSITh TpeOoBaHUAM CaHUTAPHO-IMUAEMHUOIOTMYECKUX MPABUI U HOPMAaTHUBOB U OBITH OCHa-
[ICHA TUIIOBBIM 00OPYIOBAaHHEM, B TOM YHUCIIC CIICIUATH3UPOBAHHON Y4eOHOM MeOenbIo U cpei-
CTBaMU OOYYEHHsI, JOCTATOYHBIMU JIJIsl BBHIIOJHEHUSI TPEOOBAaHUN K YPOBHIO MOJATOTOBKHU OOY-
YaIOMUXCS

4.2. YuyedoHo-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecniedeHHe TUCHUILINHBI (MOTYJIs1)

4.2.1. IlepevyeHb OCHOBHOW M JOINOJHUTEILHON Yy4eOHOH JHTEepaTypbl, HEOOXOAUMOM sl
OCBOCHUS AMCUUIIMHBI (MOXYJIs1)

OcHoBHasi yyeOHasi iuTEpaTYpa:
OcHoBHas1 yyeOHas JIMTEpaTypa:

1. Wzeprun, O.T. ®usnka: yueobnuk s 10 kinacca odmeodpa3oBaTenbHBIX opranu3anuii. bazoBbiit
yposenb: M: OOO "Pycckoe cioBo-yueOnuk", 2021.-271 c.

2. Wzeprun, D.T. ®usnka: yuebnuk ais 10 kinacca obeodpa3oBaTenbHBIX opranu3anuii. bazoBsiit
ypoBenb: M: OOO "Pycckoe cioBo-yuebnuk", 2021.-224 c.

JlonoIHUTEIbHAS Y4eOHas1 JIUTepaTypa:

3. Paauonos, B.H. ®u3uka i kosuiemkei:yu.noc. s cpeas.npod.oopazosanus /B.H.Paguonos.-
M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnexTponnsiii pecypc]. URL:
https://urait.ru/search?words=%D0% A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0
%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA %
D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (nara oopamenns: 09.09.2023).

4. Poraues H. M., JleBuenko O. A.babaes B.C. ®usuka. YueOHbII Kypc Ui cpeaHero npodeccro-
HaJIbHOTO 00pa3zoBanus: YueOHoe nocodue st CI1O.- M.: Usparensctso "Jlanp" ,2023
https://e.lanbook.com/book/276449?category=918 (nata ooparienus: 09.09.2023).

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «UHTep-
HeT» (naJjee - ceTb «MHTepHET»), HEOOXOAUMBIX /IJI1 OCBOCHH S IUCHUIIIMHBI (MOIYJIA)

IHepeuensb norosopos I6C u B/|

Yueod- Cpox neiicr-
HBbI HanMeHoBaHMe TOKYMEHTA € YKa3aHUEM PEKBU3UTOB BHA IOKYMeEH-
roj Ta



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

2024/
2025

HoroBop Ha noctyn k ObC ZNANIUM.COM wmexny YYHuT B
mune aupekropa CO YYHuT u OO0 «3nanmym»Ne 1151-36¢ ot
11.07.2023

C 12.07.2023
no 11.07.2024

Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny YVYHuT B

mune aupektopa CO® YYHuT u OO0 «3nanmym»Ne 223/801 ot | C 28.08.2023
23.08.2023 (mpenocrapienue aoctymna kK komwiekiuu DY «Dene- | mo 27.08.2024
paJIbHBII nepedyeHb yueOHUKOB n3narenscTBa «lIposenienue»
Jloroop Ha noctyn K OBC «3B5C IOPAUT» (mosHast KOJIEKIIHS)

C 03.03.2024
Mexny YYHuT B nuue JMPEKTOpa Co YVYHuT u OO0 «Dnek- 10 02.03.2025
tpoHHOe m3aarenbeTBo KOPAUTY Ne 1/24-36¢ ot 01.03.2024 . T
Horosop Ha noctyn k DBC «YHupepcurerckas o6moimoreka on- | 01.10.2023 o
naitn» mexay YYHuT «Hekemenua» Ne 223-1279 ot 26.09.2023 30.09.2024
Horosop Ha goctyn k ObC «Jlanp» mexkny YYHuT u uznarenscr- | C 08.08.2023
BoM «JIaub» Ne OI'3-1033 ot 20.07.2023 no 07.08.2024
JloroBop Ha AOCTYI K AJIGKTPOHHBIM H3JIaHUSIM B COCTaBe 0a3bl
nanubix  «HAYYHASA  DJIEKTPOHHAS  BUBJIMOTEKA | C 01.01.2024

eLIBRARY.RU» mexny YYHuT u OOO H3b Ne OI'3-1696 ot
04.12.2023

no 30.12.2024

Horosop Ha B/ nuccepranuit mexay YYHuT u PI'b Ne 223-997 | C 10.08.2023
or 11.07.2023 o 09.08.2024
Jorosop o noakmouenun k HOb u o npepocraBinenuu goctymna K
oowexktaM HOb mexnay baml'V B nune aupexropa CO baml'V ¢
OI'BY «PI'B» Ne 101/H2B/1438-I1 ot 11.06.2019 C 11.06.2019

JomnonnurensHoe coriamenue kK porosopy 101/HOb/1438-m1 ot
11.06.19 1. 06 U3MEHEHUHU CTOPOHBI IOTOBOPA BCIEACTBUE pEopra-
Hu3auuu B popme npucoenunenus mexay Y YHuT B nune nupex-
topa C® YVHuUT ¢ ®I'BY «PI'b» 0114.02.2023 1.

no 10.06.2024

Horosop Ha goctyn k 95C BOOK.ru (noctym k yueObHuky: OcHo-
BBl POCCHICKOM rocy1apcTBEHHOCTH : yueOHuk / A. B. Manbko, A.
A. Bunxos, B. B. I'ypses [u 1p.] ; nox pen. A. B. Mansko. — Mo-
ckBa : KnoPyc, 2024. — 263 c¢. — ISBN 978-5-406-12322-5) me-
xnay YYHuT B mune nupexropa CO YYHuT nu OOO «KHoPyc
meaua» Ne 75 ot 23.10.2023 r.

C 23.10.2023
no 22.10.2024

4.2.3. llepevyenbr HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NPH OCYLIECTBJICHHH
00pa3oBaTeIbHOIO NMPOLECCa M0 JUCHHILINHE (MO1Y110), BKJIKOYas NlepeYeHb IPOrpaMMH 0-
ro odecrneyeHus1 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)
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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 H3JaHHUI
9BC «Jlanp»

baza naHHBIX «DNEKTPOHHO-OMOIMOTEYHAS CHC-
Tema elibrary»

OBC «YHuBepcHuTeTcKast OMOIHOTEKa OHIIAH»

Windows Vista Business
Windows XP

Windows 7

Windows 10

Kou-o IIK

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

32 / OO0 «ObmecTBo HHPOPMAIIMOHHBIX TEXHOJIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

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

15 / OO0 «O6mecTBOo HHGOPMAIIMOHHBIX TEXHOJIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

15/ T'ocymapctBennsIit KoHTpakT Nel6 ot 11.01.2011

200 / OO0 «O6mecTBO HHOOPMAITOHHBIX TEXHOJIOTHII.
I'ocynapcrBennsiii KoHTpakT Nel3 ot 06.05.2009

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

200 /JInnen3uonHsbIi gorosop Ne04297 ot 9.04.2012

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

JoroBop Ne273RK1154-10 ot 1 utonst 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 orparumgeno/ 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». Jlorosop Nel256 ot
13.12.2017 r.
27000 / OOO
03.09.2018 .
137 / Codrnaita 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.
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MMPUJIO)KEHHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEX-
AEHUE BBICIIEI'O OBPA3OBAHIUA 5
«YOUMCKUU YHUBEPCUTET HAYKU 1 TEXHOJIOI' T »

CrepauTamakckuil ¢pumuan

Komnemx

KanennapHo-reMaTuyecKHui MJIaH

M0 TUCIHUILINHE OVYIIL 10 ®u3uka
CHEIATLHOCTD
44.02.02 Ilpenooasanue 6 HauaNLHBIX KNaAccax
KO HAUMEHOBAHHE CIEIUATbHOCTH
KBTI (UKAIUS

Yuumenws nauanvnuvix xknaccoe

Pa3paboTtunk (cocTaBUTEND)
Ilpenooasamenu

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

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

Crepnurtamak 2024
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Ounas ¢popma 0OyueHust

Ne | HaumeHnoBanue pasje- Kon- | Kanenpapusie | Bun  3ans- | Jlomaminee 3ajanue
1/ | JIOB H TEM BO | CPOKM H3y4e- | THS
1 4yacoB | HUA (TIJ1aH)
1 cemectp 544 (30/24)
Pasngen 1. Mexanuka
1. | I.1. Beeoenue. 2 CEHTSIOph Ypok [1] -C.8-10;
[2] -C.24-26
[3]-C.45
2. | 1.2. Kunemamuka 2- CEeHTSIOPh Ypox [1] -C.28-34
3. | 1.3. Pasnoyckopennoe u 2- CEHTSIOph Ypok [1] -C.28-34
pasnozamednennoe [2] - C.94-96
odsudicerue
4. | 1.4 JJeuscenue mena noo 2 CEeHTSIOPh Ypok [1] - C.28-35
Y2TIOM K 20PU30HMY
5. | 1.5 Jeuocenue no ok- 2 CEeHTSI0Pb Ypox [1] -C.28-34
pyscHocmu [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 ITpakr. 3a- | [1] -C.35-42,
noue. HATHE [2] -C.13-14
9. | 1.9 Junamuxa spawa- 2 CEeHTSIOPh IIpakr. 3a- | [2] -C.13-18
MenbHO20 OsUdICeHUEe HSITHE [4] — C.56-61
10. | 1.10 Pa6oma. Mow- 2 OkTs10pb Ypok [1] - C.35-36
Hocmb. IHepeu.
11. | 1.11.«3010moe npasuno 2 OKTs10pB Ypok [1] - C.35-36
mexanuxuy. IIpocmote
MEXAHUIMbBL
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 Dnemenmot 2uopo- 2 OkTs10pB Ypox [1] - C.37-38
aAIPOOUHAMUKU
15. | Konmponvnas paboma 2 OKTS6pb VYpok [1] - C.39
Nel
Pasneu 2. OcHOBBI MOJIeKYISIPHO (PU3MKH H TEPMOAMHAMUKHI
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 Hosiopb Ypox [1] - C.39
JIEKYI1 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 Da3zosvie nepexodnt 2 Hos16pb IIpakr. 3a-
HATHE
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22. | 2.7 Buympennssn nep- 2 Hosiopb Ypok [1] - C.49-50
2usa cucmemnl. [2] -C. 75-96
23. | 2.8. Hacvlujennolit nap u 2 HOSIOPb Ypok [1] - C.49-50
e2o ceoiicmea. Kpumu- [2] -C. 75-96
yecKoe cocmoanue ge-
uecmea.
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 IHuxn Kapno. Ten- 2 Jexabpb Ypok [1] - C.49-50,
J106ble 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)
Pa3zpnen 3. JinekTpoaHaMHKa U MATHETU3M
28. | 3.1 Ilposoonuxu u ou- 2 JiekaOpb Ypoxk [1] - C.49-50,
INEKMPUKU 8 ITNeKmPU- [2] -C. 75-96
yeckom noe. Konoen-
camopul
29. 3.2  Iocmoannwui 2 JexaOpb Ypok [1] - C.50-55
mok [2] -C. 75-96
30. | 3.3 Qnekmpuueckoe co- 2 SIHBAPh Ypok [1] - C.50-55
npomueienue mamepua- [2] -C. 75-96
1086
31. 3.4 Snexmpuueckuii 2 STHBaph Ypok [1] - C.50-55
MoK 6 memannax, JHcuo- [2] -C. 75-96
KOCMAX U 243aX
32. | 3.5 Mazuumnoe none. 2 Deppaib Ypok [1] - C.67-73
Maznummnbwliit nOmox [2] -C. 127-147 [2] -C.
97-108
33. | 3.6 uepzusa maznumno- 2 (bespaib [Ipakr. 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
Paznen 4. Kosiebanusi 1 BOJIHBI
36. | 4.1. Mexanuueckue KoJe- 2 | despaib [Mpakr. 3a- | [2] -C. 127-147
Oanus u 6onnvl HSITHE
37. | 4.2 lIpunuun I'rouzenca- 2 | despaib [Mpakr. 3a- | [2] -C. 127-147
Dpenens HATHE
38. | 4.3 Dnekmpomaznummoie 2 | mapr Ypok [1] - C.85-86
koneoanus. Ilepemennolii [2] - C.148-158
mok. I'enepamopuol moka
39. | 4.4 Dnekmpomaznummnoe 2 | mapr [Ipakr. 3a- | [2] —C.148-158
none HATHE
40. | Konmponvnas paboma No4 2 | mapr [Tpakr. 3a- | [2] —C.148-158
HATHE
Pazagen 5. OnTuka
41. | 5.1. T'eomempuueckas 2 MapT Ypoxk [1] - C.85-86
onmuka. Onmuueckue [2] — C.148-158
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cucmemul
42. | 5.2 Ceemoegvie 601HbL. 2 MapT Ypox [1] - C.96-108
Jugppaxyus ceema [2] - C.62-74
43. | 5.3 Humepepenyusn 2 anpenb Ypok [1] - C.96-108
ceema. Honapuzayus [2] - C.62-74
ceema
44. | 5.4 /lucnepcusa ceema 2 arnpesnb Ypok [1] -C. 117-128
[2] — C.166-180
45. | Konmponvhas paboma 2 anpenb Ypok [1] -C.117-128
Ne§
Pasnes 6. OcHOBBI clienMAJILHON TEOPUH OTHOCUTEIBHOCTH
46. | 6.1 dnemenmer CTO 2 anpenb [Ipakt. 3a- | [2] -C.360-366
HATHE
Pasnen 7. DneMeHTHI KBAHTOBOM (PU3NKH
47. | 7.1. Keanmoesnie ceoii- 2 arnpesnb Ypok [2] - C.166-180
cmea ceema.
48. | 7.2 @uzuxka amoma 2 anpenb Ypok [2] - C.166-180
49. | 7.3 Cmpoenue amoma. 2 arnpenb Ypok [2] - C.166-180
Hoepuuvte peaxyuu
50. | 7.4 [lenenue msasicenvix 2 Maii Ypox [2] - C.181-204
a0ep. Tepmosaoepnas pe-
akyus
51. | 7.5 nemenmapnvie 2 HUIOHB Ypok [2] -C.181-204
yacmuywt. Coepemennas
Quzuueckas kapmuna
52. | Konmponvnaa paboma 2 UIOHB [Ipakr. 3a-
Ne6 HATHE
Pasnen 8. IBosmonus Beesiennoi
53. | 8.1. Inemenmuvr acmpo- 2 UIOHB Ypok [2] -C.181-204
HOMUU U acmpPoPu3uKu
54 Hmozosas konmponsHasn 2 HIOHD IIpax.  3a-
padoma HSTHE
UTOoro Jlexur./mpaxT./na6/ Ox3/ : 54/54/0/0

1. Uzeprun, O.T. ®usuka: yueonuk ams 10 knacca o0meoOpa3oBaTenbHbIX opranu3zanuil. bazossiit
ypoBenb: M: OOO "Pycckoe cioBo-yuebnuk", 2021.-271 c.

2. Uzeprun, O.T. ®usuka: yueOHuk i 10 kiacca o01meo0pa3oBaTenbHbIX OpraHn3anuii. bazoBblit
yposenb: M: OOO "Pycckoe cioBo-yueOHuk", 2021.-224 c.

3. Pamuonos, B.H. ®u3uka s kosuiemkei:yu.noc. s cpeas.npod.oopazosanus /B.H.Paguonos.-
M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnexTponnsiii pecypc]. URL:
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0
%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0% A4%D0%B8%D0%B7%D0%B8%D0%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 (nara obparmenus: 09.09.2023).

4. Poraues H. M., JleBuenko O. A.babaes B.C. ®usuka. YueOHbIH Kypc Ui cpeaHero npodeccro-
HaJIbHOTO 00pa3zoBaHus: YueOHoe nmocodue mist CI1O.- M.: Usparenscrso "Jlanp" ,2023
https://e.lanbook.com/book/276449?category=918 (narta obparienus: 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 BIOJIKETHOE OBPA30OBATEJIBHOE YUYPEX-
AEHMUE BBICIIEI'O OBPA3OBAHIA .
«YOUMCKUU YHUBEPCUTET HAYKU U TEXHOJIOT U »

Crepnauramakckuii puman

Komnemx

DoH/1 OIIECHOYHBIX CPE/JICTB

10 JUCLIUIUINHE OVYIIL.08 ®usuka

QbueodpazosamenvHOU YUK, 00A3amMeNbHAA YACHb

OHWKI AUCLHMIIIINHBI M1 €TI0 4aCTb (O6H38.T€J'IBH3.$I, BapI/IaTI/IBHaSI)

CIEIUATBHOCTD
44.02.02 IlIpenooasanue 6 HauanbHBIX Kaaccax
KOJI HAaMMEHOBAHHE CIICIIUATBHOCTH
KBaTM(UKAIUS

Yuumens nauanvnvix knaccoe

Pa3paboTtunk (cocTaBUTEND)
Ilpenooasamenu

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

y4yeHasl CTeleHb, YUeHOE 3BaHHe, KaTero-
pus, ©.1.0.

Crepnurtamak 2024
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
nucuuminiabl bY/1.03 @u3uka, BXxoAsuied B COCTaB MpPOrpaMMbl MOATOTOBKH CHEHUAIUCTOB
CpEIHEro 3BeHa Mo crneunanbHoctu 44.02.02 Ilpenodasanue 6 nauanvhvix kiaccax (yKpynHEH-
Has rpynmna crnenuanbHocTed 44.00.00 Iledacocuueckoe obpazosanue). Padbora 00ydarommxcsi
BO B3amMojieiicTBUM ¢ mpenoaaBareeM 108, Ha camocTosATenpHYIO padoTy 0.

2. O0beKThI OLICHUBAHUS — Pe3YJIbTATHI OCBOCHUS M CUMIINHBI

@®OC n03BOJIAET OLIEHUTH CIEAYIOIINE PE3YIbTaThl OCBOSHUS AUCLMIIIINHBI:

JAUYHOCHHBIX:

— YYBCTBO FOPAOCTH M YBa)KE€HHsI K UCTOPUM U JOCTHKEHHUSIM OTE€UYECTBEHHOM (pn3ndeckoi
HayK{; (PU3UYECKU IPaMOTHOE MOBEACHUE B MPO(EeCCHOHAIBHOM EATENIEHOCTH U OBITY TPH 00-
palleHuH ¢ MpUOOpaMu U yCTpOIcTBaMu;

— TOTOBHOCTb K MPOJOJKEHUIO 00pa30BaHuUs M MOBBIICHUS KBaTH(UKaIUU B M30paHHON
poeCCUOHATIBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMIIETEHLUH
B OTOM;

— YMEHHE HUCIOJb30BATh JIOCTUKEHUS COBPEMEHHON (U3MYECKOM Hayku M (PU3NYECKHX
TEXHOJIOTUH JIJIsl TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOPAHHON MpO-
(beccroHaIbHOM 1eATENIbHOCTH;

— yYMEHHE CaMOCTOSTEIHHO JT0OBIBATh HOBBIE TSI ce0sl PU3MUECKUE 3HAHMUS, UCTIONB3YSI IS
3TOr'0 JIOCTYIHbIE HCTOYHUKH HH(POPMAIIHH;

— yMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMaH/IE 110 PEIICHHIO 00-
KX 3a/1a4;

— yMEHHME YINpaBisATh CBOECH IO3HABATEIBHON JESATENbHOCTbIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIIIEKTYaJIbHOTO PA3BUTHS;

MemanpeomemHvlx:

— HCMOJIb30BAaHUE PA3JIMYHBIX BUIOB MO3HABATEIBHOW EATENBHOCTH AJs perieHus pusu-
YEeCKHX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOOB NO3HAHUS (HAOIIOICHHSI, OTIMCAHMS, U3MEPEHUS,
9KCHEPUMEHTA) JUIsl U3YYEHUS pa3IMYHbIX CTOPOH OKpYXKarollei 1efiCTBUTENbHOCTH

— HCIIOJIb30BAHWE OCHOBHBIX MHTEJUIEKTYalIbHBIX OINEpalfil: MOCTaHOBKU 3a/1a4yu, GopMy-
JMPOBAHUS TUIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHUS, 0000IIECHNS, CUCTEMAaTHU3allUH, BbISBICHHS
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H, TIOMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BBIBOAOB JIUISI U3YUEHUS
Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBICHUI U MPOLECCOB, C KOTOPBIMU BO3HHMKAeT He-
00X0AMMOCTbh CTATKMBATHCS B MTPOPECCHOHAIBHOU cdepe;

— yMEHHUEe reHepupoBaTh WU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE I UX pealn3aluu;

— yMEHHE HCIIOJIb30BaTh PA3INYHbIE MCTOYHMKH ISl MOJy4YeHHs] pu3nyeckoil nHdopma-
LIMY, OLIEHUBATh €€ JOCTOBEPHOCTH;

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

— yMeHHe NMyOJIMYHO MPEICTaBIATh Pe3yJbTaThl COOCTBEHHOI'O UCCIEIOBaHMS, BECTH HC-
KYCCHH, JIOCTYITHO M TapMOHHMYHO coyeTasl coJiep>KaHue U (opMbl mpezacTaBisgeMoil nHpopma-
1UH;

npeomMemHuix:

— c(hOpMHUPOBAHHOCTD MPEJCTABICHUH O POJIM U MecTe (U3UKU B COBPEMEHHOW HAyYHOMH
KapTHHE MUpPA; TOHUMaHue (PU3NYECKON CYITHOCTH Habo1aeMbIX Bo BeeneHHoOH siBieHu, po-
11 GU3UKU B HOPMUPOBAHUM KPYro3opa 1 GyHKIMOHAIBHON TPaMOTHOCTH YeJIOBeKa JJIs pelrie-
HUS IPAKTHYECKUX 3a]1ad;

— BJaJIeHHE OCHOBOIIOJIATAIOUIMMH (DPU3NYECKUMHU TOHATHAMM, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH ¥ TEOPUSMH; YBEPEHHOE UCTIOIb30BaHNE (PU3HMUECKON TEPMUHOIOTHN ¥ CHMBOJIUKH;

— BJaJIeHHEe OCHOBHBIMHM METOJIaMU HAy4YHOT'O MO3HAHMA, UCIOJIb3yeMbIMU B (DPM3HKE: Ha-
0JIt0/IeHNEM, ONTMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMmeHus oOpaOaTbIBaTh pe3y/lbTaThl MU3MEPEHMH, OOHAPYKHUBAaTh 3aBHCUMOCTh MEXIY
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($U3NUECKUMU BETUUUHAMH, OOBSICHATD TOTY4YE€HHBIC PE3yJIbTaThl U JIeNIaTh BHIBOIBI;

— chOpMHPOBAHHOCTh YMEHUS PEIIaTh (PU3NUECKHE 3a0a4H;

— c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHSATH MOJy4YCHHBIE 3HAHUS JJIs1 OOBSCHEHUS YCIOBHIM
npoTeKaHus (PU3NYECKUX SBIEHUI B INpHUpone, npodeccuoHanbHOM cdepe W AN NPUHATHUA
IIPAaKTUYECKUX PEIICHUM B [IOBCEIHEBHOM JKU3HU;

— c(hOpMHPOBAHHOCTb COOCTBEHHOM MMO3ULIMU IO OTHOILIEHHIO K (PU3UUECKO nHpopmanuy,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

3 ®opMbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 0CBOEHMS TUCHMIIJIUHBI

KoHTpo:b 1 olieHKa pe3yiabTaToOB OCBOCHHS — 3TO BBISIBICHHUE, H3MEPEHUE U OLICHUBAHHE
PE3yIBTTOB OCBOCHUS IUCIUTIUHBI.

B cootBeTcTBUU ¢ yueOHBIM MIaHOM crieruanbHocTH 44.02.02 Ilpenooasanue 6 nauaisb-
Huix Knaccax (yKpynHEHHas rpynna cnenuanbHocteilt 44.00.00 [ledazocuueckoe obpazosanue),
paboueii mporpaMmMoii o0mieo0pa3oBaTenbHON yueOHONW TUCHUILIMHBI «DU3UKa» MpeaycMaTpu-
BAEeTCS TEKYIIUI U IPOMEXYTOUHBI KOHTPOJIb PE3YJIbTaTOB OCBOCHHUS.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymmii KOHTPOIb YCIEBAEMOCTH IPENCTABIISIET COOON MPOBEPKY YCBOCHHUSI Y4E€OHOTO
MaTepuaia, peryJispHO OCYIIECTBIIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHusl.

Texkymmii KOHTPOJIb pe3yabTaTOB OCBOCHHS JWUCIUIUIMHBI B COOTBETCTBHH C paboyeid
MPOrpaMMOil M KaJIeHJapHO-TEMAaTUYECKUM TUIAHOM MPOUCXOAMT MPH HCIONIb30BAHUH CIIEIYIO-
MIUX 00s3aTeIBHBIX (POPM KOHTPOJIS:

— BbINOJHEHUE U 3aWuUma 1ab0pamopHbIX U NPAKMu4eckux paoom,

- NPOBEPKA GbINOTHEHUS. CAMOCMOAMENbHOU pAOOmMbl CIYOEHMO8,

- NPOBEPKA BbINOIHEHUsL KOHMPOIbHLIX pabom,

- BbINONIHEHUE U 3aUWUMa UHOUBUOYATILHO20 NPOEKma (eciu npeodycMompeHo npocpam-
Moti).

Bo Bpemsi mpoBeneHust yUeOHBIX 3aHATHHA JOMOJHUTEIBHO HCIIONB3YIOTCS CIETYIOIIe
(OpMBI TEKYIIETO KOHTPOJSI — YCMHbILL ONPOC, peuieHue 3a0ay, mecmuposanue no memam om-
0eIbHbIX 3aHAMULL.

BoinoJsiHeHHe U 3alMTAa NpakTHYeckuX pador. [IpakTudeckue pabOTHI MPOBOISATCS C
[IENTBI0 YCBOGHUS U 3aKPEIUICHUS] Pe3yIbTaTOB OCBOSHHS AMCHUIUIMHBL. B X0ze mpakTHUecKou
paboThl 00yUaIOMIMECs YYATCS UCHONb306AMb POPMYIbl, U NPUMEHAMb PA3IUYHbIE MEMOOUKU
pacyema, aHanU3UPOBAMs NOJLYYEHHbIE Pe3yIbmamyl U 0elamb 8bl800bl, ONUPASCL HA Meopemu-
yecKkue 3HAHUsl.

Crnucok npakTHYECKUX padoT:
[TorpemHocTu u3mMepeHui GU3NIECKUX BETUUHH.

1
2. Beoruncienne yckopeHus CBOOOHOTO MaICHUS C TIOMOIIBI0 MAaTEMAaTHYECKOTO MasSTHUKA
3. H3ydeHue 3aKOHA COXpaHEHMsI UMITYJIbCa HA IPUMEPE yAapa apoB
4. HccnenoBaHue 3aKOHOMEPHOCTEN CyXOro TPEHUs
5. W3mepenue kordduiineHTa moBepXHOCTHOTO HATSHKEHUS METOJIOM OTpPhIBA KOJIbIIa
6. H3yueHue n30TepMUYECKOTrO IMpolecca
7. W3yuyenue aamabaTHOTO pacCIIUPEHUS Ta30B
8. MHccrnenoBanue xapakTEepUCTHK JIEKTPOCTATUYECKOTO TOJISI
9. HccnenoBanue siBJICHUS B3aUMHON HHTYKITHH.
10. 3aKOHOMEPHOCTH 3aTyXAIOMIUX JIEKTPOMAarHUTHBIX KOJIeOaHMi
11. N3yueHne MHAYKTUBHOCTU U KOHJEHCATOPA B PJIEKTPUUECKUX LEMAX.
12. N3yueHue 3aKOHOB T€OMETPUYECKOI ONTUKHU
13. Onpenenenrie XapakTepUCTUK JIMH3 PA3IMYHOTO THUIIA
14. Onpenenenne JIMHBI BOJHBI CBETa
15. UccnenoBanue nudpakiinOHHON PEIIETKH.
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16. Uzyuenune 3akoHOB (OTOIIEKTpUIECKOTO Y hexTa
17. I3ydeHune 3aKOHOB TEIJIOBOTO U3JIy4YEHUs

[TpumepHbIe 3aJaHHsT TPAKTUYECKUX PadoT.
1.ITorpemHoOCTH N3MEPEHUH PU3NUECKUX BETHUUH

3anmaga 1.0mnpenenvre MIOTHOCTh TPAHHUTA, €CIIM Macca rpaHuTa m= 168,52 T, abcomroT-
Has norpemHocTh Macchl A m= 0,01 T, TouHOCTH M3MepeHus o0bema AV= 1 CM3, 00BEM KUJIKO-
CTH B IMJHMHIpe 0e3 rpaHuTa paBeH 161 mi, ¢ rpanntom — 223 mi. Haiiaure abcomoTHyio 1
OTHOCHUTEJIbHYIO MTOTPEITHOCTH HaXO0XACHHS TUIOTHOCTH.

3anaga 2. TemnepaTypHbie U3BMEHEHUS BIUSIOT HA pa3Mepbl H3MEPUTEITHHBIX MPUOOPOB U
WX TOTPENTHOCTh. B Kakux mpeaenax MOXKET U3MEHSIThCS TeMIlepaTypa CTalbHOH M3MEPHUTEIb-
HOM nuHeWku nmuHoM 1= 300 MM, 4TOOBI M3MeHeHue JIUHBI Al He TPEeBBIIAIO0 IEHbI eICHUs
npudopa, paBHou 1 Mm?

3anaga 3. Kakyro AMHy MMeEeT J0pora, eciu Mpu MOoKa3aHUsX crnujoMerpa 65 KkM/4 aB-
TOMOOWIJIb TPOXOIUT Bech MyTh 3a 3,0 yaca, LieHa JeneHus cnugoMerpa 5 kM/4. Haliaute abco-
JIOTHYIO U OTHOCHUTEIIbHYIO MOTPEITHOCTh HAXOXKACHUS MTyTH.

2 .Brramcienne YCKOPCHUA CBO6OIIHOFO naacHus C IOMOIIBIO MAaTEMATUYCCKOIO MassiTHHUKaA

3amgaga 1. [Ipu mpoBeaeHnn 1a00paTOpHON pabOTHI TT0 BRIYUCICHUIO YCKOPEHUS CBOOO/I-
HOTO TaJeHUs MAaTeMAaTHYECKU MasTHUK JUIMHON 1M coBepini 3a BpeMs 34 ¢, 17 xoneOanwmii.
Kaxoe 3nauenue yckopeHnusi CBOOOIHOTO MaieHUsI MOTYyYEHO U3 JaHHBIX OMbITa?

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

3amaua 3. Kakyro JuiMHYy mojBeca JOJKEH UMETh MaTeMaTUYeCKUil MasSTHUK, YTOOBI €ro
nepuo Obl1 paBeH 3,14 c?

3. 3yueHue 3aKk0Ha COXPAHEHUs UMITyIbCA Ha IPUMEPE yAapa HIapoB

3amaua 1. Illap maccoit 2 Kr ABHKETCS CO CKOPOCTBHIO 4 M/C M CTaJIKMBAETCSA C HETO/I-
BIDKHBIM IIapoM Maccolt 6 kr. KakoBa Oy/eT CKOpOoCTh M HalpaBiIeHHUE JBUKESHHsI IIEPBOTO I1apa
1ocjie yrnpyroro yzaapa, €ciii CKOpOCTh HETOJBM)KHOIO IIapa Mocie yaapa OKaXeTcs paBHOU 1
m/c?

3anava 2. 2 mapa ¢ Maccamu 10 xr u 20 Kr ABHXKYTCS 0 TOPU3OHTAIBHOMY kejo0a Ha-
BCTpeUY JAPYT IPYTY CO CKOPOCTAMHU 4 M/C U 6 M/c COOTBETCTBEHHO. OnpeeanTh MOIyIb CKOPO-
CTH U HallpaBJICHHE JABM)KEHUS KaXKIOro 1Iapa Mocje HEYIPYTroro CTOJIKHOBEHUS.

3anaua 3. C Tenexku maccoil 10 Kr, KOTopasi IBHKETCA MO TOPU3OHTAIBHON MPSIMOi cO
CKOPOCTHIO 1 M/C, CTIphITUBAeT MaTbUYUK Maccoi 40 KT coO CKOPOCThIO 3 M/C B HAIIPaBJICHUH TIPO-
THUBOIIOJIOKHOM HAINpaBICHUIO IBMKEHUS TeNeKKH. ONpenennTbs CKOPOCTh TEJIEKKH cpasy Io-
CJie MPBIKKA MaJIbYUKa.

3anava 4. Teno nBmxkercs no npsamoil. Ilox nelicTBHeM MOCTOSIHHOM CHJIBI BEIMYUHOU
2 H 3a 3 ¢ Moy UMITyJIbCa Tella YBEITUYMIICS U cTal paBeH 15 kr-m/c. KakoB nmepBoHavYaIbHBIN
UMITYJIBC TEIl.

4.UccrnenoBanue 3aKOHOMEPHOCTEN CYyXOro TPEHHUS

3agaya 1. bpycok maccoil 5 KWJIOrpaMM CKOJIB3UT MO TOPU30HTAJIBLHOM MOBEPXHOCTH.
Cuna tpenus ckonpxenus pasHa 20 H. Haiinute cuny Tpenus, eciu Macca Opycka yMEHBIIUTCS
B JIBa pa3a, a KO3 PUIIMEHT TPEHUS OCTAHETCS HEM3MEHHBIM.

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

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

3amaua 4. SAmuk maccoit 10 Kr cTouT Ha TOPU3OHTAIBHOM 1oay. Koadduiment tpenus
MEX]1y TI0JIOM U AmukoM paBeH 0,25. K simuky B Topu30HTaIbHOM HAMpaBICHUN MTPUKIIAIbIBA-
10T cuity 16 H. CnBunercs in oH ¢ MecTta. KakoBa cuiia TpeHUsI MEKy SIIUKOM U TTOJIOM?

5.13mepenue kodQhuiueHTa moBepXHOCTHOTO HATSXKEHUSI METOJIOM OTpbIBA KOJIbLIA

3agaya 1 Tonkoe npoBosouHoe Koyblo K quamerpom 34 MM, OABELICHHOE K MPYKUHE
A c yka3zateneM Z, Iorpy>xarT B cocyq B ¢ Bonoil. OTMETUB 10JI0KEHHUE yKa3aTess Ha LIKajie S,
MEJIEHHO OmycKaroT cocyl. [IpykuHa mpu 3ToM pactsruBaercsi. B MOMEHT OTphIBa KOJbIa OT
JKUJKOCTH BHOBh OTMEUAIOT MOJIOXKEHHUE yKaszarens Ha mkane. Kakoe 3HaueHue kodddummenra
MOBEPXHOCTHOTO HATSDKEHUS BOJBI MOJYYEHO, €ClIM MpYXKHHa pacTsHyiach Ha 31 mm? XKect-
KOCTh pykuHsbl 0,5 H/Mm.

3agaya 2. C nmoMollbl0 JUHAMOMETpA MPOBOJIOYHOE KOJIBIIO Maccor 1,5T u aquaMmeTpom
5 cM OTpBIBAIOT OT MMOBEPXHOCTH KUAKOCTU. JIMHAMOMETpP B MOMEHT OTpbIBa MokasbiBaeT 50 MH.
UeMy paBHO MOBEPXHOCTHOE HATSHKEHUE HKUIAKOCTU?

3amava 3. Jlns ompenenenus kodd@dUIMEHTa TTOBEPXHOCTHOTO HATSIKCHHS 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/IsyquI/Ie HU30TCPMUYCCKOTO IIpoHecca

3amaua 1. /laBneHue uaeanbHOro ra3a, IpU HEM3MEHHON TeMIleparype, YBeJIH4UIoch B 2
pasa. Kak 1 BO CKOJIBKO pa3 UBMEHWICS €r0 00beM?

3amaua 2. B ropU30HTaIbHO PACIONIOKEHHOM LUIMHAPE HAXOIUTCS UICANIbHBIN ra3 mpu
aTMochepHOM aBJICHUU (105Ha), 00BeM rasa B HWIHHIPE 0,0003Mm3, momanp
Hs 0,012m2. Kakyro cujly HYXKHO NPMIIOKHTH 4TOObI yAEpP/KUBATh MOPIIEHD MOCIE €ro cMelle-
Hus Ha 0,0375M Bpaso?

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

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

3anaua 1. Heo6xoaumMo cxark BO3yX OT o0beMa 102 M’ 10 o6bema 2° 107 »’. Kak BbI-
roJiHee C)KUMATh: ainabaTHUYECKH U U30TEPMUYECKH?

3amaya 2. PaccumTtaTh, BO CKOJIBKO pa3 M3MEHUTCS YHMCIIO yIapOB, HMCIIBITBIBAEMBIX |
cM” CTEHKH COCy/ia 38 1 C IIpH IBYKPATHOM YBEIHUEHHH 00heMa IBYXaTOMHOTO Ta3a B CIIELYIO-
muX cioydasx: 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 HEKOTOPOTo JaBJeHUs p; U o0bema V», 3aTeM Hpu MOCTOSH-
HOM o0beMe V; OXJaXKAaloT 10 IepBOHAYaIbHON TemnepaTypbl. [Ipu 3ToM JaBiieHHe CTaHOBHT-
Cs PaBHBIM P3= 10° IMa. 1) Hauepture rpaguk storo mporecca; 2) Haiinute o0bem V, U aaBie-
HUE Py.

8.HccnenoBaHue XapakKTEepUCTHK JIEKTPOCTATUYECKOTO MOJIS

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

3agaua 2. Kamis maccoit 107 rpaMma HaxOJUTCs B PAaBHOBECHH B DJIEKTPUUECKOM I10JI€
HanpsbkeHHOCThI0 98 H/Kin. Kakoii 3apsn umeet karuis?

3anava 3. Konaencarop eMkocteio 10 Mx® umeer snepruto 2 mJIx. Haiitu pa3sHocts no-
TEHI[MAJIOB Ha O0KJIa/IKaX KOHAEHCAaTOpa.

9.WccnenoBanue sIBJICHHUS B3aUMHOW MHAYKIWH.

3amaua 1. JIBe KaTylmIKu HAaMOTaHBI HA OJUH OONTMI cepaeyHuK. OnpenenuTe uxX B3anuM-
HYI0 UHIYKTUBHOCTb, €CJIM IPU CKOPOCTH MU3MEHEHMs CUJIbl TOKa B nepBoi karymke dl;/dt = 2
A/c Bo Bropoii katymke uaayrupyercs DJ1C e - 0,6 B.

3anava 2. Conenoup, aauHou 20 cM M AMaMETPOM 4 CM UMEET IUIOTHYIO TPEXCIIONHYIO
0o0moTky 3 npoBoaa auameTpoM 0,1 mm. [To oOmMoTke coneHonma Teuet Tok 0,1 A. onmpenenuTsb
HaIPSKEHHOCTh M MHAYKIIMIO TOJISI B COJICHOM 1€, MHIYKTUBHOCTh COJICHOMJIA, SHEPTHIO U 00B-
E€MHYIO TIJIOTHOCTD SHEPTHH TOJIsl COJICHOUIA.

3amaua 3. Kornma tok 2 MA mojaercs Ha karymky co 100 BUTKaMu, ¢ HEH CBsi3aH Mar-
HUTHBIN oTok BenuuuHoi 0,2 BT6. Haiinute caMOUHIYKTUBHOCTD 3TOM KaTYILKH.

3amaua 4. JIa conenounpa ¢ unaykruBHocTsMu L=0,5T"n u L,=0,3'H cooTBeTCTBEHHO,
BCTaBJICHBI APYT B Apyra. [JinHa U cedeHrne COJIeHOUI0B MPAKTUYECKU OJNHaKOBbIe. Onpeenu-
T€ B3aUMHYIO UHYKTUBHOCTb COJICHOUIOB.

10.3aKk0HOMEPHOCTH 3aTyXaIOUIUX JIEKTPOMArHUTHBIX KOJICOaHMI

3anaya 1. KoneOaTenbHbIi KOHTYp COCTOMUT U3 KOHJAEHcaTopa eMKkocThio C=405 HD, ka-
TYIKHU ¢ UHAYKTUBHOCTBIO L=10 MI'H u conporusienus R=2 Om. Bo ckosbKO pa3 yMEHbIINUTCSA
Pa3HOCTh MOTEHIIMAJIOB Ha OOKJIAKaX KOHJEHCATOpA 3a OJUH NEPHO]T KojaeOaHmii?

3amaua 2. KoneGatenbHbiii KOHTYp umeeT eMkocTh C=1,1 H® u UHAYKTUBHOCTH L=5
MmI'H. Jlorapudmuueckuii nekpemenT 3aryxanus A=0,05. 3a kakoe BpeMs BCIECICTBHE 3aTyXaHUS
notepsiercst 99% sHepruu KoHrypa?

3anaya 3. Y4acTok LENH, COCTOSIIIMM U3 MOCIEI0BAaTENbHO COEMHEHHBIX KOHAEHCATOpa
R=5 OM 1 aKTMBHOTO CONPOTHUBIICHNUS, NOAKJIIOUNIN K BHEIIIHEMY IIEPEMEHHOMY HaIPSKEHUIO C
ammumrynon U,,=220 B. Ilpu 3TOM amIuIMTyna yCTaHOBHMBILIErOCsS TOKa OKa3ajlach PaBHOU
I, = 10 A. Haiitu pa3zHoctsb (pa3 MeXay TOKOM U BHEIIHUM HaIPSHKEHHUEM.

11.13yyeHrne HHAYKTUBHOCTH M KOHJICHCATOPA B DJIEKTPUUYECKUX LIEIIAX.

3amaua 1. Kakoit 3apsan ycranoButcs Ha koHaeHcaTope C éMkocThio 1 Mk® mocie 3amMbl-
kaHus kmoya K B 1enu, cxema kotopoit n3obpaxena Ha pucynke? Ilapamerps! nenu: U=12 B,
R1=3 Om, R,=1 Om, R3=2 OMm, R,=4 OM. BHyTpeHHee conpoTHUBICHHE OaTapen paBHO HYJIIO.
T ——
Ry Ry
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3agava 2. Karymky ¢ uHAYKTUBHOCTHIO 2 ['H, coaepxkamieit 200 BUTKOB miomaaso 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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3amada 3. B cxeme, n300paxEHHOM Ha pUCYHKE, EMKOCTh OaTapen KOHAEHCATOPOB HE
M3MEHsIeTCs NpuU 3aMbikaHuu Kirovya K. Onpenenure éMKkocTh KoHAeHcaTtopa C.

A
i

12.13y4eHne 3aKOHOB F€OMETPUUYECKON ONITUKHU

3amaga 1. [1mockoe 3epkano MoBepHYJIH Ha yrojl o = 17° BOKpyr ocu, JexKaliel B II0c-
KOCTH 3epkania. Ha xakoit yron J moBepHeTcs OTpakeHHBIN OT 3epKajia JIyd, ecl HallpaBlIeHUE
TaJIafOIIEro Jiyda OCTAIOCh HEU3MEHHBIM?

3amaua 2. Onpenenure, Ha KaKoi yros 6 OTKJIOHSIETCS] CBETOBOM JIy4 OT CBOETo MepBOHA-
YaJIbHOTO HAPABJICHHS MPU MEPEX0/Ie U3 BO3/1yXa B BO/Y, €CJIM YTroJ MajeHus a = 75°.

3amaua 3. Onpenenure, BO CKOJIBKO pa3 UCTUHHAS IIyOMHA BOJOEMA OOJbIIE KaKyILIeH-
Csl, €CJIM CMOTPETH 110 BEPTUKAIH BHU3.

13.0mnpenenenne XxapakTepUCTUK JIMH3 PA3IMYHOTO TUTIA

3anmaga 1. U3o0paxkenue npeamera umeet BeicoTy H=2 cMm. Kakoe gokycHoe paccrosiHue
F nomxHa uMeTh IMH3a, PAcOIOKEHHAs Ha PACCTOSIHUM f=3 M OT 3KpaHa, YTOObI H300paKeHUE
JAHHOTO MpeIMeTa Ha dKpaHe uMelo Beicoty h=0,9 m?

3amaua 2. YenoBek 4UTAET KHUTY, Aepka ee Ha paccTtosHuu 50 cm ot ria3. Ecnu sto mms
HETO PacCTOSIHUE HAMIYYIIero BUICHUS, TO KAKOH ONTHYECKOW CHIIBI OYKH MTO3BOJISIT €My YHTATh
KHUT'Y Ha pacCTOsHUU 25 cM?

3amaua 3. Ha pucyHke moka3aH XoJ Jydeld OT TOYEYHOI0 MCTOUYHHMKA CBETa S 4epe3 TOH-

KYIO JIMH3Y. KaKOBa OIITHYECKas CHjIa DTOU J'II/IHSBI?
20 cM
A

S/

Y

3anaua 4. [Ipeamer BbICOTOM 3 CaHTUMETpa HaAXOAUTCS Ha paccTossHUU 40 CaHTUMETPOB
0T coOuparoiell TOHKOH JuH3bl. OnpenenuTh BICOTY U300pakeHusl, €CJIM U3BECTHO, YTO OINTH-
YyecKasl CuJjia JIMH3bI COCTaBIsAeT 4 TUONTPHUH.

14.0Onpenenenue AIUHbBI BOJHBI CBETA

3anaua 1. B onbite FOHra no nudpakuun cBeTOBBIX BOJIH PACCTOSHUE MEXTy miensMu d
= 0,07 MM, a pacCcTOsIHHE OT JABOWHOMN mmienu 1o 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.

3amaua 2. Ha skpaHe HaOmoJaeTcs CHEKTP C MOMOLIbIO JAU(PAKIMOHHON PpEIIEeTKH,
umerouieit 500 mwrpuxoB Ha MuuMeTp. Paccrosiaue ot pemerku 10 s3xpana 40 cm. CrekTpainb-
Has JIMHMS B CIIEKTPE MEPBOro MOPSAKAa HAXOAUTCA Ha PAacCTOSHUU a=9 CM OT LIEHTPA dKpaHa.
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Onpenenurte JIMHY BOJTHBI HAOIIOJaEMON CIEKTPATBHOMN JIMHUY.
15. ccnenoBanue AU pakMOHHON PEIICTKH.

3amaua 1. JIudpakimonHas pemeTka pacioioKeHa MmapaiiebHO SKpaHy Ha PacCTOSHUHN
0,75 m ot Hero. OnpeaenuTe KOJIMIECTBO IITPUXOB HA | MM Jutst 3TOM TU(paKIIMOHHON perieT-
KM, €CJIM TIPH HOPMAIHHOM MaJCHUU Ha HEe CBETOBOTO IydYKa C JJIMHON BOJHBI 400 HM MEepBBIi
I (paKIIMOHHBIA MAaKCUMYM Ha dKpaHe HAXOJUTCS Ha PACCTOSHHH 3 CM OT IEHTPAJIbHOU CBET-
JIOM II0JIOCHI.

3amaua 2. CBeT ¢ JIMHOM BOJHBI A=5461 aHTrcTpeM majaeT HOpMaJIbHO HA JU(PPAKIIHOH-
Hyl0 pemérky. OQHOMY U3 TJIaBHBIX JU(DPAKIMOHHBIX MAKCHMYyMOB COOTBETCTBYET YIOJ JIH-
bpakuum 35°, a HaMOONBIIMK MOPSIOK HAOIIOAAEMOT0 CIIeKTpa paBeH 5. Halinure nepuos naH-
HOM PELIETKHU.

Cnpagka: 1 anrctpem = 1070 M.

3amaua 3. /ludpakiroHHas pelieTKa, MOCTossHHAs KoTopoi paBHa 0,004 MM, ocBeIaeTcs
CBETOM C JUIMHOU BOJHBI 687 HM. [1oJ KakuM yriom K pemieTke Hy>KHO ITPOBOJIUTH HAOJI0ICHUE,
4TOOBI BUJETh U300PAKEHHE CIIEKTPa BTOPOTO MOpsIKa?

16.3y4enune 3akoHOB (oTONIeKTprUIecKoro ddhdexra

3amaua 1. @OTOH C JUIMHOW BOJHBI, COOTBETCTBYIOINIEH KpacHO# rpanune ¢porodpdexra,
BBIOMBAET 2JIEKTPOH U3 METAJUTMUECKOM MIACTUHKH (KaToJa), MOMEIIEHHOH B COCY/, U3 KOTOPO-
ro OTKayaH BO3JYyX. DJEKTPOH PA3TOHSAETCS OAHOPOJHBIM AIEKTPUUYECKUM I10JIEM HapPsHKEHHO-
crbio E=5-10?B/m. Kakoii myTh mpoieTen B 3TOM JIEKTPUYECKOM MOJE SIEKTPOH, €CIH OH
npuobpen ckopocth U = 3 - 10°m/c? Penarusucrckue 5GpeKTsl He YUUTHIBATD.

3amaga 2. [Ipu 00rydeHUN METaUNIMYSCKON TUIACTUHKY KBAaHTaMH CBETa ¢ dHepruei 3 3B
U3 Hee BBIOMBAIOTCS 3JIEKTPOHBI, KOTOPHIE MPOXOAT YCKOPSIOUIYIO Pa3HOCTh moTeHuanoB U.
Pabora BbIXxofa 31MeKTPOHOB U3 MeTalll A,, =2 3B. Onpenenute yCKOPSIONIYIO0 pa3HOCTh OTEH-
nuanoB U, eciii MakcUMalbHasi JHEPIHsl YCKOPEHHBIX 3JIeKTPOHOB E. paBHa yABOEGHHOI 3HEpruu
(OTOHOB, BHIOMBAIOLINX UX U3 METaJLIA.

3amaga 3. KpacnHas rpanuna gorodddekra s BemectBa porokatona Ap=290 um. Ilpu
00Jy4eHHH KaToJla CBETOM C JUIMHOM BOJIHBI A (DOTOTOK MpeKpaliaeTcs Ipy HaAPsHDKEHUH MEXIy
aHozioM ¥ karogom U=1,5 B. Onpenenure JUIMHY BOJIHBI A.

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

3anauva 1. Haiitu Temneparypy T meuu, eciy U3BECTHO, UTO M3JyYeHHE U3 OTBEPCTHUS B
Heii momansio S=6,1 cM® nmeer momHocTh N=34,6 Br. M3nydeHne canTtath GIH3KHM K H37Ty-
YEeHHUI0 a0COJIIOTHO YEPHOTO Tea.

3amaua 2. Kakyro sHepreTudeckyro cBeTUMOCTh R', uMmeer 3arBepaeBmnii cBuHen? OTt-
HOIIIEHUE HYHEPreTHUECKUX CBETUMOCTEW CBUHIA U aOCOJIOTHO YEPHOIo Tena JUlsl JTaHHOM TeM-
neparypsl k=0,6.

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

IIpoBepka BBINOJIHEHUSI CAMOCTOSITeNIbHONH padoThl. CamocTrosATenbHas paboTa Ha-
IIPaBJIE€HA Ha CAMOCTOSATEIbHOE OCBOCHUE U 3aKPEIICHHE PE3yIbTaTOB 00y4EHUSI.
CamocrosTenbHas NOArOTOBKAa O0yYaroIIMXCs M0 JUCHUIUIMHE MPEeAroyiaraeT clenyro-
e BUJbI U (hOpPMBI pabOTHI:
o Cucmemamuyeckas npopabomka KOHCHEKMO8 3aHAMUL, Y4eOHOU U CneyudlbHOU mexHuye-
CKOU TUmepamypeol.
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o CamocmosamenvbHoe uzyueHue Mamepuaild U KOHCHeKMuposanue J1eKyull no y4eoHoll u cne-
YUATILHOU MeXHUYeCKOU 1umepamype.

e Hanucanue u 3awuma 0oKk1aod;, n0020MosKa K coobweHuto uiu becede Ha 3aHAMulU nNo 3a-
O0anHOU npenooasamesiem meme.

e Buinonnenue pacuemmuvix 3a0aHull.

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

IIpoBepka BBHINOJHEHMSI KOHTPOJbHBIX pador. KoHTponbHas paboTa IMpOBOIUTCS C
LENbI0 PE3yJIbTaTOB OOYYEHUS U TMOCIEIYIOIIEro aHalu3a TUIMUYHBIX OLIMOOK M 3aTpyIHEHUI
0o0yyaromuxcsi B KOHIE U3y4eHHs] TeMbl WM pas3zaena. CoriacHO KalleHAApHO-TEMAaTUYECKOMY
IUTaHY TMCUUIUIMHBI IPEyCMOTPEHO MPOBEACHUE CIEAYIOMNUX KOHTPOIbHBIX padoT:

Kontponsnas padot Nel mo pazgeny «MexaHuka»

KonTponbnas pabot No2 no pazaeny «MosexyinspHas QU3nNKa U TEPMOJAUHAMUKAY

KonTpomnbHas padot Ne4 o pazaeny « IIeKTPOAMHAMHUKAY

Kontponbnas padot Ne3 o pazneny «Konebanus 1 BOJHBI

Konrtponsnas padot Ne5 mo pazageny «Ontukay

KonTponbnas padot Ne6 mo pazaeny «31eMEeHTh KBAaHTOBOU (DU3UKU

KonTpo/bHbIe padoThI
Kourpoabhas pa6ora Nel nmo pasgeny «MexaHukay

Bapuanr 1

Yactp A

Al. V3MeHeHHME CKOPOCTH Tela MAccod 2 Kr, IBIKYIIErocs Mo ocu ~somucwiBaeTcss (HOpMyIoit

Ve = Vox + Qul srpe vo, = 8 M Jefx = —2 M/ CZ’ f — Bpems B cexyHaax. KakoBa KMHETHYECKas
SHeprus Tena yepes 3 ¢ mocie Hadana orcuyera BpemeHu? (OTBET naiTe B HKOYIIAX. )

A2. SIIMK TSHYT 10 3eMJIE 3@ BEPEBKY 0 TOPU3OHTAILHOM OKpy)kHOCTH miuHoi [, — 60 Mc noctosu-
HOI TI0 MOJZLYJTIO CKOPOCTBIO. PaGoTa cHibl TArM 3a omuH 060poT 1o okpyxkHoctd A = 3 K/[2K.Uemy
PaBeH MOJYJb CHJIBI TPEHUS, IEHCTBYIOIIEH Ha SIIMK CO CTOPOHBI 3€MIIU?

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

Ad. Baron maccoii 30 T, ABHXKYITUICS CO CKOPOCThIO 2 M/C TI0 TOPU30OHTAIIBHOMY Y4aCTKYy JOPOTH, CTaj-
KUBAETCS C TIOMOIIBIO aBTOCIENKH C HEMOJBMXKHOHN TuaTdopmoii Maccoit 20 1. Yemy paBHa CKO-
POCTb COBMECTHOT'O JBM)KEHHS BaroHa u miaatdopmbl?

AS. Onpenenure cuiy (B H), mon nelictBueM KOTOpOH TepeMeniaeTcs Ipy3, €Cld Ha KaKIble 5 M MyTH
3atpaumBaercs 2150 [ix sHeprun. Cuna neiictByer mox yriom 60° K HATIPABICHHIO IBIKEHUS.

A6. JlBa Tena maccaMH m; U M, JIBUTAINCH HABCTPEUY APYT APYTY CO CKOPOCTSIMH COOTBETCTBEHHO 4 M/c
u 20 M/c ¥ B pe3ysbTaTe adCONIOTHO YIPYTroro yuapa oOMEHSJIHCh CKOPOCTSIMH. KakoBo cCOOTHOIIEHUE
MaccC 3THUX TeJI m;/my,.

Yacte B

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

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

A b B I

B2. Teno maccoit 1 kr, OpomeHHOE ¢ BBIIIKK B TOPU30HTAIFHOM HalpaBiIeHUU CO CKOPOCcThio 20 M/c, ue-
pe3 3 ¢ ynano Ha 3emito. Kunernueckast sHeprus Teia B MOMEHT yAapa o 3eMJII0 paBHa ... J[x.

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. Mi3MeHeHreM OTEHITUAILHOM SHEPTHY CBau IPEeHEOpEYb.

Bapuanr 2

Yacth A

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

25 10° /12K KakoBa ero knmetidaeckas SHeprus mociie 3arpy3KH, ¢CITH OH JABHTANCS C TPEKHEi CKOPO-
CTBIO, @ Macca €ro yBelInyuiach B 2 pasza?

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

A3. ABTOMOOWIB JBHXKETCS CO CKOpPOCThIO VI = 90 KM/ “9,a MOTOLUMKI CO CKOPOCTBIO

vo = 180 KM/ 9.Macca morormkina 711 = 500 Kr.OTHOIIEHHE UMITYIIECA ABTOMOOHIISA K UMITYJIbCY
MoToIHKIa paBHO 1,5. UeMy paBHa Macca aBToMoOmist? (OTBET MpUBENNTE B KIJIOTPAMMaX. )

Ad4. Baron maccoit 60 T, IBUXKYIIHMICS CO CKOPOCTBHIO 4 M/C TI0 TOPU30HTAJILHOMY ITyTH, CTaJIKUBAETCS C
HEeTmoABWXHOH mnardopmoit Maccoii 40 T. UeMy paBHa CKOpPOCTH COBMECTHOTO JBM)KEHHS BaroHa W IIaT-
¢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 TOJ YTIIOM K TOPU30HTY C HadalnbHOU ckopocThio 20 M/c. MakcuMaib-
Hasi BbICOTa oJbeMa Tena 5 M. OnpefenuTs KHHETHUECKYIO SHEPTUIO TeJIa B BRICIIEH TOUKE MOABEMA.

Yacte B

B1. YcraHoBuTe COOTBETCTBHE MEX/IY Ha3BaHUSMH (OPMYII, OTHOCAIIMXCS K 3aKOHAM COXpaHEHUs, U
caMHMHU OpMYIIaMH.

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

5. mo, + mv, +...=mv) + mo, +...

A b B I

B2. Mexny mapom Maccoi 2 Kr, KHHETHYecKas 3Heprua kotoporo 1 J[x, n mapom maccoil 1 kr, Haxo-
JSIIIUMCSI B TIOKO€ IPOU30LILIO0 a0COJIIOTHO HEYIIPYTroe LIeHTpalbHOe coyaapeHue. Vi3MeHeHue umiynbsca
IIEpBOro LIapa B pe3yJibTaTe yAapa paBHO KI-M/C.

Yacte C
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C1. Ilyas maccoit 20 T, UMEMOIIAsA TOPU3OHTAILHYI0 CKOPOCTh 860 M/c, momagaeT B JICPEBSHHBIM
Opycok Maccoil 5 Kr, Iexaluid Ha 1oy, u mpoduBaeT ero. OnpeaenuTb CPeIHIO CHITy COMPOTHUBICHUS
JBWKEHUIO ITyJTH B OpyCKe, eCIi MyJisl BBIJIETAET U3 Hero co ckopocThio 510 m/c. TommuHa Opycka 25 oM.
Tpennem Opycka o 1Mo mpeHedpedb.

KonTpoannas padota Ne 2 o pazgeny «MoaekyasipHas Gpu3NKa U TEPMOAUHAMHKA)
KontponbHas padbora

Bapuanr 1
1. MOHO 71 B IUHKOBOM COCY/JI€ PacIUIaBUTh afoMuHui? OTBET 000CHYHTE.
2. Kaxoe xonn4yecTBO TEMJIOTHI BBIAECIUTCA NPHU KOHAEHCAIMM BOASHOTO CTOTPaJyCHOIO Mapa mMaccoi 5
Kr?
3. Kakoe KoJIn4ecTBO TEIIOThI BBIACIUTCA IPHU KPUCTAJUIM3ALNHN U OXJIAXKIEHUH 1,5 KT uyryHa 10 Tem-
nepatyps 20°C?
4. Kakoe KOJHYEeCTBO TEIJIOTHI HEOOXOIUMO ISl HAarpeBaHUs aTIOMHHUEBON JIOKKH Maccoi S50 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 HarpeTh 3 Kr Bojsl HA 46 °C? CunTath, 9TO BCS SHEPTHsI, BHI-
JIeJIeHHas TIPY CTOpaHUM KEpPOCHHA, UAET Ha HarpeBaHUe BOJIbI.
7. Kakoe K0JIM4ecTBO TEIUIOThI MOTPeOyeTCs], 4TOObI B METAIIIMYECKOM 4aiinuke Maccoii 700 r BCKuIIs-
TUTH 2 KT BoAbl? [lepBoHaYaIbHO YallHUK ¢ BOOM uMmenu temneparypy 20°C. Y aenbHas TEIII0OEMKOCTb
mertamia 51,52 kJix/kr-"C
8. Bomy mpu Temmnepatype 25°C cMmemmanu ¢ Boxoii ¢ Bozoii ipu Temmnepatype 90°C. Omnpenenure 0THO-
IIIEHHE MACCHI XOJOIHON BOIBI K MACCe Topsteil BOJIBI, €C/TH yCTaHOBUBIIAsCA TeMmieparypa pasHa 40°C.
BapuanT 2
1. MoxHO 1 B OyMa)KHOM COCY/I€ BCKUIISITUTH Boay? OTBET 000CHYHTE.
2. Kakoe KOIMYeCTBO TEMIOThl HEOOXOIMMO JUTs HCIIAPEHHs BOBI Maccoit Skr mpu t=100"C?
3. Kakoe KoIM4ecTBO TEIIOTHI BBIACIUTCS MTPH KPUCTAIUTH3ANNY U OXJIAXKICHUH 3 KT IWHKA 10 TeMIIe-
patyps1 20°C?
4. Kakoe KOJHYECTBO TEIUIOTHI BHIIENSETCS IPH OXJIaXKIHHH Ibaa Maccoii 200 r ot 0°C o -10°C?
V nenbHas TerIoeMKocTb 1baa = 2100 Jhx/(xr-"C).
5. Kaxoe konnuecTBO TeIIoThl HEOOXOUMO ISl HAarpeBaHUs BOJIBI, Macca KOTOPOH 5 KT OT 20°C o
100°C B anroMHHHIEBOI KacTprose Maccoii 800 r?
6. Ckoubko npoB Hazgo cxkeub B rieuke ¢ KITJ[ 40%, uroOsr noxyunts n3 200 Kr cHera, B3sITOr0 MPpH TEM-
reparype -10°C, Bozy mpu 20°C?
7. Kakoe KoJM4YeCcTBO TEILIOThI TOTPEOYETCs, YTOOBI B META/NINYECKOM daliHuKe Maccor S00 T BCKuIis-
TuTh 1, 2 X BonbI? [lepBoHavanbHO YaitHUK ¢ BOmOM uMmenu teMiiepaTtypy 20°C. Y nenpHas Termioem-
KOCTbh MeTajia 336 KI[)K/KF'OC
8. Boay npu temneparype 12°C cmemmanu ¢ Bozoii ¢ Boaoii mpu Temmeparype 100°C. Onpenenute o1-
HOILIEHUE MACChI XOJIOAHOM BOJIBI K Macce ropsdeil BO/bI, €CIIM YCTaHOBUBIIAACS TEMIIEpaTypa paBHa
50°C.
Bapuanr 3
1. MOXHO 71 Ha TOJICTOCTEHHOI METHON CKOBOPO/IE MPU KOMHATHOM TeMIiepaType MPEeBPaTHTh B JIE]
100 r Bozsl ipu Temneparype 0°C 3a 10mMunyT. OTBET 06OCHYIITE.
2. Kaxoe KonM4ecTBO TEIUIOTHI BBRIACITUTCS MIPH KOHACHCAIIUH ITAPOB CIIMPTa MAacCON SKr?
3. Kakoe Koin4ecTBO TeIJIOThI BBIAEIUTCSA P KPUCTAJUIM3ALNHN U OXJIAXKIEHUH 2 KT 0JIOBA JI0 TeMIIepa-
Typs1 20°C?
4. Kakoe KOIMYECTBO TEIUIOTHI BBIIENAETCS NPH OXIAKICHHH BOAbI Maccoit 100 r ot 90 mo 20°C?
V nenbHas TeroeMkocth Bopsl = 4200 Ix/(kr-°C).
5. Kakoe KoamdecTBO TeIUIOTEl He00X0auMo, 9To0s! HarpeTs 1 11 Boasl ot 20°C mo 100°C? Boga marpe-
BaeTCs B AIIOMUHUEBOM KacTprosie Maccoit 200 r. TermioBeIME MOTepsSMHU TIpEeHEOPeYb.
6. CKOJBKO CIIHPTa HA0 CKEUb, YTOOBI HArPeTh BOAY Maccoi 2 kr Ha 29°C? CuuTarh, 4TO BCSI SHEPTHS,
BbI JIEJICHHAS TIPY CTOPAaHUM CIIMPTA, UAET Ha HarpEeBaHUE BOJIBI.
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7. Kakoe KoIrm4ecTBO TEIUIOTHI MTOTpeOyeTCs], 9TOOBI B METAITMIECKOM JaitHuke Maccoit 600 r BCKuIs-

TuTh 1,5 kT Bopl? IlepBoHaUanpHO YaltHUK ¢ Bogoi uMenn temrepatypy 20°C. Y menapHas TeTUIOEMKOCTh

Meramia 656 kJx/kr-"C

8. Bomy mpu temmeparype 18°C cMermanu ¢ Booii ¢ Bogoii ipu Temmepatype 95°C. Onpe/enute 0OTHO-

IIIEHHE MACCHI XOJIOIHOM BOIBI K MAcCe Topstueil BOJIBI, €C/TH yCTaHOBUBIIAsCS TeMieparypa pasHa 60°C.
Bapwuanrt 4

1. MOHO I HCIAPHTH KUIATOK IPH TEMIIEpaType OKpyxkaromiero Bosayxa -50°C? Otser oGocHyiiTe.

2. Kakoe KoIm4ecTBO TEIUIOTEI HEOOXOAMMO IS UCIIApEHHS CIIHPTa Maccou 2,5 Kr?

3. Kakoe KomM4ecTBO TeIJIOTH BEIACIUTCS MIPH KPUCTAIUTH3AINN M OXJIAXKIeHUH 1,2 KT Kenes3a 10 TeM-

neparypsi 20°C?

4. Kakoe KOJIMYECTBO TEIUIOTHI BBIJICITUTCS IPU KOHJCHCAIUHU 2 KT T1apa, B3sTOr0 MPH TeMIIepaType Ku-

TIEHUS, ¥ TIOCTIEAYIOMIero oxaxaeHus Boabl 10 40 °C mpu HOpMaasHOM aTMOc(hepHOM TaBIIeHUN?

5. Kakoe konn4ecTBO TEIUIOThI HEOOXOUMO JJIsl HArpeBaHUs CTAIbHOM JeTanu maccoit 500 r Ha 20°C?

6. Kakoe konnuecTBo O€H3MHA IOTPEOYETCs, YTOOBI B METATMYSCKOM YaliHuke Maccoit 700 T BCKUIIS-

TUTB 2 KT BOIBI?

7. Kakoe KoIrm4ecTBO TEIUIOTHI TOTpeOyeTCsl, 9TOOBI B METAITMIECKOM JaitHuke Maccoit 800 r BCKuIs-

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

meraita 726 kJlx/kr-"C

8. Boay npu temmeparype 22°C cMelnanu ¢ Bojioii ¢ Boaoi npu Temnepatype 98°C. Onpeenure oTHO-

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

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

11-15 6annoB — OTIMYHO

7-10 6amIoB — XOpoIIo

4-6 6ayIIOB — yTOBIETBOPUTEIEHO

3 Gana U MeHee - HeYAOBIECTBOPUTEIEHO

[IpaBuiibHBIE OTBETHI

1 BapuaHT 2 BapuaHT
1. Her, T.x. t,, IMHKA MEHbBIIE t,, ATIOMHAHUI, T.C. 1. MOXHO, m.K. menioemKkocms 600bl 8bllile
LIUHKOBBIA COCY[l pacIJIaBUTCS paHblIe menioemMKocmu bymazu, bymaza He cmodicem
Hazpemuvcsi 00 memnepamypbl 60320PaHUs
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 M[Ix
8. 0,77 8. 0,56
3 BapuaHT 4 BapuaHT
1. Her, T.k. y Mmenu Oonbinuii koadduiuent 1. Ecnu pe3ko yBenMYUTH MJIONIa1b HCHIAPEHUS,
YIENbHON TETJIOEMKOCTH, YEM Y BOZBI BBIIIJIECHYB BOZy € OOJIBIION CKOPOCTBIO
2. 5500 x/x 2. 2,75 10° Ix
3. Q,=96,672 M/Ix 3. 824,51 MIx
4. 29,4 x]Ix 4. 5,02 M]JIx
5. 350,35 x/Ix 5. 5000 x/Ix
6. 0,00696 xr 6. 0,652 xr
7. 547,06 xJ1x 7. 46,934 MIx

KonTpoabsHas padora Ne3 mo pasgeny «J1eKTPOMATHETH3M))

I Bapuant
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VYyacTok nmpoBoHUKA ATUHOM 10 M HaXOIUTCS B MArHUTHOM ToJie uHAyKiuen 50 mTo.
Cwta 3IeKTPUIECKOTO TOKa, MPOTEKAIOIIETo 1o mpoBoaHKKY, 10 A. Kakyro paboty co-
BEpIIacT cujia AMIiepa Mpu NepeMeIieHUH MPOBOAHNKA HA 8 CM B HalpaBJICHUU CBOETO
neiictBus? IIpoBoIHUK pacmonokeH MePHeHAUKYISIPHO JIMHUAM MarHUTHON UHTYKITUH.
DIIEKTPOH ABUKETCS MO OKPYKHOCTU PagnycoM 4 MM NEPIEHAUKYISIPHO K TUHUSM UH-
JYKIIMU OJTHOPOJHOI'0 MAarHUTHOTO 1oJjisi. CKOPOCTh AJIEKTpOHA paBHa 3,5° 10° m/c. Pac-
CUMTANTE MHAYKIIMIO MATHUTHOTO TOJIS.

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 10JIs, paBeH 0,25 MH M.

DJIEKTPOH U MPOTOH, JIBUTAACHh C CKOPOCTHIO 4 10° m/c, BrieTarot B OJHOPOJIHOE MArHUT-
HOE 1osie MHAYKuue 75 MTi nepneHaAuKyIsipHO JIMHUAM UHAYKIUKA. Bo cKoJIbKO pa3
OTJINYAIOTCS PAUYChl KPUBU3HBI UX TPACKTOPHIL?

[Tonmwxatouit Tpanchopmatop ¢ koddduirentom Tpanchopmaiuu 10 BKIIOUYEH B CETh
¢ HanpsbxkenueM 127 B. ConpoTtusienue BropuyHoid o0OMoTKu 2 OM, cuiia Toka 3 A. On-
pEeNeNuTh HANPSHKEHHE Ha KJleMMaX BTOpUYHOU 00MOTKU. [loTepsimu sHepruu B nepBUY-
HOU 00MOTKE IpeHeOpeyn

Ha manere X mastauk nouHoi 1400 MM coBepiraer kosebanus ¢ yacroroi 31, Kako-
BO YCKOpPEHHE CBOOOHOIO MaJeHMsI Ha I1aHeTe?

II BapuanT
B BepTuKanbHOM OHOPOAHOM MAarHMTHOM I10JI€ HA ABYX TOHKUX HUTSX MOJBE-
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 MPOBOJIHUKE paBHA 2 A?
[IpoTOH ABUXKETCS IO OKPY>KHOCTH paguycoM 14 MM MeprneHIuKYISIPHO K TUHUSAM
UHIYKIAA OAHOPOAHOTO MAarHUTHOTO 0Jist. CKOPOCTh JIEKTPOHA paBHA
3,5 10° m/c. Paccuuraiite WHAYKIHWIO MarHUTHOTO TTOJIS.
N3 npoBosoku aiuHOM 20 ¢M caenanu KBaJapaTHbIM KOHTYpP. Beraucinte Makcu-
MaJIbHBIW BPAIIAIOIINIA MOMEHT CUJI, JEUCTBYIOIINN HA KOHTYp, IOMEIICHHBINA 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, €ClM NepBUYHAs KaTymlika coaepkuT 100 BUTKOB, a BTOpUY-
Hasg 1000? IToTepsimu sHEprUu IpeHeOpeUb.
JIBa ipoToHa, ABHTrasch ¢ 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?

Konrtpoubnast 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 YCKOPEHMS Teja C Tede-
HUEM BpPEMEHU

3) NOBTOpPEHME JBHUKEHMS TEJa YEPE3 OJUHAKOBBIE TPOMEKYTKH BPEMEHU

4) nepuoANYECKHE U3MEHEHUSI CKOPOCTH U YCKOPEHHS Tela
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2. B kakux U3 NpeACTaBICHHBIX Ha PUCYHKE CIIy4aeB aMIUIUTYbl KOJIeOaHUH OMHAKOBBI?
1) Aub x
2) BuA :

3) buB 0]

" N
-1 e - 3
4) aMIUIMTYyIBI BCeX KOoJeOaHUI OMHAKOBBI - G i
M B x
13
4 /
| AR ES "
—4
8-

X

. oM B

H

oM r

b D R S

- ﬂv Lo

3. Omnpexaenute nmepuoI KoiaeOaTSIIbHOTO JABMXKCHHUS, U30- . Opa-
YKEHHOTO Ha PUCYHKE. 8
1) 2¢ 4 /

i M i e
2) 4c . 2 4 6 te
3) 6¢ :E
4) 8c

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

o

5. HeoOXomuMo 3KCIIEpUMEHTAIbHO YCTAaHOBHUTH 3aBHCH-
MOCTh Hepuojia KoyIeOaHUH HPY)KUHHOIO MasiTHHUKA OT MaccChbl
rpy3a. Kakue u3 npeuiokeHHbIX Ha PUCYHKE MasiTHUKOB IO[-
XOJAT 1t 3T0oro omnsita? (Bce mpyxuHbl n300paXxKeHbl B HeZle-
(bopMUPYEMOM COCTOSIHUN).

1) Aub

2) buB

3) BuTl

4) AuB

6. B Bo3ayxe pacmnpocTpaHsieTcs 3ByKOBasi BOJIHA. PaccTosiHHEe OT 00J1aCTH MOBBILIEHHOTO
JaBJIeHUs 10 Onmrkaiinel 00JacTH MOHM>KEHHOTo faBieHus 10 cM, paccTostHue MeXIy Osn-
KalMu 007acTAMU MOBBILIEHHOT0 JaBieHus 20 cM, Mexy Ourxaiimumu 001acTAMU TOHU-
xeHHoro nasieHus 20 cM. KakoBa aynHa 3ByKOBOM BOJTHBI?

1) 60cm 2)40cm 3)20cm 4) 10cm
7. OO0s13aTeIbHBIMU YCIOBUSAMHU BO30YKIEHHS 3BYKOBOW BOJIHBI SIBJISIFOTCS:
A - HanmuuMe UCTOYHMKA KojeOaHui, b - Hammuume ympyroil cpeapl, B - nHanmuume mpubopa ams
peructpanuu 3Byka. [IpaBuiabHBIM SBISETCS BBIOOP YCIOBHIMA
1) Aub 2)buB 3)AuB 4)A,buB
Yacrs B.

8. Tpu NCTOYHMKA U3JAIOT 3BYKHU C Pa3JINYHBIMU XapAaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-

CTBUS YTBEPKJIEHUH U3 JIEBOTO CTOJOIIA TaOIULIBI C UX rpapUKaMu B IPaBOM CTOJIOLE.
YTBEPX/IEHUA I'PA®UKU
3ByK HauOOJIbLIEH TPOMKOCTH




b. 3Byk HaubomnbIIei BBICOTH TOHA

Pewume zaoauu.

9. MarepuanpHas Touka 3a 1 muH coBepmmia 300 konebanuit. OnpeaenuTs Mepuoj] U 4ac-
TOTY KOJICOAHUH.

10. 3ByK B Bojie pactpocTpaHsercs co ckopocTeio 1400 m/c. UeMy paBHA ITHMHA BOJIHEI 3BY-
Ka, BBI3LIBAEMOI'0 HCTOYHUKOM Kojiebanui ¢ yacrtoroi 200 I'x?

YACTB C.

Pewume 3aoauy.

11. T'py3 nmoaBelieH Ha HUTU U OTKJIOHEH OT MOJIOKEHHsI PaBHOBECHS TaK, YTO €r0 BHICOTA
Haj 3emuieit yBenuumiaachk Ha 20 cM. C Kakoii CKOPOCTBIO TENIO OyIeT IPOXOJUTH MOTOKEHHE
paBHOBECHS IPU CBOOOTHBIX KOJICOaHUSIX?

Bapuanr 2
Yacrs 1.
Buvibepume ooun eeprwiii omeem.
1. Kakue u3 mepedrcieHHBIX HIDKE SBJICHUH SBJISIOTCS MEXaHHUSCKHUMH KOJIeOaHUsIMU ?
1) najieHue s0J10Ka ¢ BETKU Ha 3eMiIl0  2) BKeHue JIyHbl BOKpYT 3emMin

3) ABMKEHHUE UTJIbI LIBEHHOW MaIIMHBI HO BpEMs paOOThI
4) nposoJKeHue ABMXKEHHUs aBTOMOOWIIS [TOCIIe HaXKaTusl Ha TOPMO3
2. Onpenenute aMIUTATYAY KOJIeOaTeIbHOTO IBIKEHUS, H300pa- .. oy

JKCHHOI'O Ha pUCYHKE. ¥

)2 cu N/
2)4 cm 0 N
3) 6 cm ~

4) 8 cm
A X, TM B
3. B Kakux M3 MpeICTaBIEHHbBIX Ha *i “‘2 4 5
1
PHUCYHKE CITy4aeB MepuoJibl Koleda- 1 \ / 0
HUH 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  KOJeOaHMi : / M
OJIMHAKOBEI 0 - ; - o
—4 2 v he 5 G "o
—% 4

4. T'py3, npUKpEIJIECHHBIA K MPYXUHE, coBepIlaeT KonebaHusi Mexay Toukamu 1 u 3. B xakom
MI0JIO’KEHNH NIOTEHIMANIbHAS SHEPTUS MasTHUKA UMEET HaUMEHbBIIIEE 3HaUEHUE?

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

— 2) BO BTODOM
w\“@ 2 3) B TpeTbeM
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4) BO BCEX ITIOJIOKEHHAX ITOTEHIIVAJIbHAS JHEPTUA O HAKOBA

5. B aKCIIEpMMEHTATBLHOM MCCIIE0OBAHNH YCTAHOBIIEHO, YTO IIPH HEW3MEHHOM aMILIUTY e KOJe-
0aHMii MaTeMaTHYECKOr0 MasiTHUKA yBEJTMUYEHHUE B 4 pa3a JUTMHBI HUTH MPUBOAMT K YBEITHMUCHHUIO
neproja KojaebaHnii MasTHUKA B 2 pa3a. Kakas 3aBUCMMOCTD MEX/1y EPUOJIOM U JITHHOW HUTH
Habromaercst B 3ToM onbite? ( kK — mocTosHHbIN K09 QULIUEHT, A - aMIITUTYAa KOJIeOaHU ).

I)T=kl 2)T=kA/l 3)T=kI’ 4)T=kVl

6. Ha pucynke npeacrasien rpa@yuk 3aBUCUMOCTH CMEIIEHHS YaCTHI]

B BOJIHE OT PACCTOSHUS, IPOXOIMMOro BOJTHOM. Kakoit ctpenkoii Ha

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

7. B HanpaBlIeHUM PACIPOCTPAHEHUS BOJHBI B CPEIE IMPOUCXOAUT IEPEHOC HA 3HAYMTEILHBIE
paccTostHuUs
1) sHepruu 0e3 MmepeHoca BEeIecTBa CpeIpl  2) BEIIeCTBa Cpeibl 0e3 MepeHoca SHSPTHH

3) U BEelIeCTBA CpeJibl, M SHEPrUU  4) UCTOYHHKA BOJIU

Yactp B.
8. Tpu ucTouHMKa U3JAIOT 3BYKHU C PA3IUYHBIMU XapaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-
CTBUS YTBEPKJICHUN U3 JIEBOTO CTONOIA TAOIUIIBI C UX TpaduKaMu B IPaBOM CTOJOIIE.
VYTBEPXJAEHUA I'PA®UKU
3BYK MUHUMaJIbHOM TPOMKOCTHU ST |

A ATA

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

X, M K

HAANFAN
s -'-I"'h

b. 3Byk caMoro HU3KOro ToHa

Pewmume 3aoauu.
9. 3a MuHyTy Teno coBepuiniio 12 xonedanuil. OnpeaenuTs Nepruo U 4acToTy KojaeOaHHi.
10. BonHa pacnpocTpaHsieTcst CoO CKOPOCThio 6 M/C Tipu yacTote Kojebanuit 5 ', Yemy pas-
Ha JUTMHA BOJIHBI?
YACTB C.
Pewume 3a0auy.
11. I'py3 maccoii 2 Kr, 3aKperyieHHbI Ha npyxuHe sxectkocThio 200 H/M, coBepiiaet rapmo-
HU4eckue konedanuu ¢ ammutyaoit 10 cm. KakoBa makcumanbHast CKOpOCThb rpy3a?
OtBeTbI.
Nel Ne2 Ne3d Ned NeS5 Ne6o Ne7 Ne8 Ne 9 Ne Ne
10 11
1 31 02c¢;5Tu 7m 2w/

Bapuant 1 3 1 4 3 3
3 4 1 13 5¢;02TI1 1,2 1wm/c

4
Bapuant2 3 4 2 4
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KonTpoabnas padora Ne5 no pazneny «Ontukay
Bapwuanr 1
Yacts A
Bri0epuTe U3 npeioKeHHBIX OTBETOB OJIUH MPABUIILHBIA.

Texcm 3a0anus Omeem

Jlydun, mapamienbpHble TJIABHOM ONTHYECKOM OCH A. PaccenBaroTcs TMH30# Tak, 9TO UX
TJIOCKO-BBIMTYKJION JTMH3BI, TOCJIE TUH3HI. . . MPOJIOJDKEHUSI TIEPECEKAIOTCI B MHHUMOM
doxyce.

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

B. Unyr, He u3MeHssl CBOEro Ha-
MpaBIICHUS.

I'. Ilepecekarorcst B JOKyCE JTUH3BL.

OnTuyeckas cuiaa u3Mepsiercs ... A. B MeTpax.

b. B HeroToHax.

B. B nuonTpusx.

I'. OnTtuueckas cuna Oe3pa3MepHas

BEIMYMHA.
Ha pucyHke mpencraBlieHbl CEYEHUSI TPEX CTEK- A. Tonpko1
naHHBIX JuH3. Kakue u3 Hux SIB- b. Tonbko 2
JISIFOTCS pacCeUBarOIIUMU ? 38 B. Tonpko 3.
L, T. 1u2.
R T A 1u 3.
E. 2u3.
K. 1,2u3.
- A.OS.
B.OS"
B.OK.
— : . OM.
~_ J. ON.
E. SS.
Ha pucynke nmokasansl nuH3a L, UCTOUHUK CBeTa K. KM.
S u ero mzobpaxenue S'. Kakoil oTpe3ok sBIsSeTCS
TJIaBHBIM (DOKYCHBIM PACCTOSHUEM JTUH3bI?
Ornbanue BOJHOM ManbIX NPENSTCTBUI Ha3bIBa- A. nudpaxiuei,
ercst Bb. unrepdepenuei,
B. JIUCKPETHOCTHIO,

I'. KorepeHTHOCTEIO,
. nonspuzanuei,
E. nucnepcueii.

Yacmy B.
Pemmre npensioxeHHbIE 3a1aU1
Paccunraiite 9acTOTy, COOTBETCTBYIONIYIO KpailHEMy KPacHOMY JIydy ¢ JUIMHOM BOMHEI 0,76 MKM
7. YnuuHblé poHaph BUCUT Ha BbicoTe 3M. Ilanka mmuHoi 1,2 M, ycTaHOBJIEHHAs! BEPTUKAIBHO B
HEKOTOPOM MecTe, OTOpachIBaeT TeHb, JIMHA KOTOPOH paBHA JuihHE Tanku. Ha kakom paccros-
HUW OT OCHOBAHUS CTOJI0A PacIoioKeHa majaka?
8. Ilpenmer HaxoguTCs HAa PACCTOSHHUM 2 M OT cOOMparoeil TMH3HI ¢ (POKYCHBIM PacCTOSHUEM | M.
Ha xaxoM paccTosiHMM OT JIMH3BI HAXOAUTCS M300paskeHune npeameTa?

&
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9. CkopocTb pacipocTpaHeHus cBeTa B epBoii cpene 225000 km/c, a Bo BTopoii-200000 km/c. Jlyu
CBeTa MajiaeT Ha MOBEPXHOCTh Pa3/eia STHX cpef mox yriaom 30° i mepexoauT Bo BTOPYIO cpejy.

OnpeJ:[eJmTe YTOJI MPCIIOMJIICHUS JIy4da.

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

n3o0paxxenne?

Bapmuanr 2
Yacrs A.
Bri0epute U3 npeasioxKeHHbIX OTBETOB OANH MPABUIIbHBIMN.

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.
Bb. nepecekarorcd B TOYKE, Ha-
XOJISIIIEcS Ha JBOWHOM (DOKYCHOM
PAacCTOSIHUH OT JIMH3HI.
B. Unyr, He u3MeHSs CBOEro
HaIpaBJICHUSL.
I'. Ilepecekatorcss B (oKyce
JIH3HI.
2. Yron majeHus Iyda CBeTa Ha 3€pKAbHYI MOBEpX- A.20°
HocTh paBeH 20°. KakoB yroa MesKIy OTpasKeHHBIM JIyH4OM 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 quH3a L, HCTOUHMK cBeTa S U A.SS'
ero uszoOpaxenue S'. Kakoil oTpe3ok sABIsSETCS TIIaBHBIM b. OS'
(hoKyCHBIM paccTostHueM JIUH3bI? B. OK
S AL £ 811:1/[
; ~ ! .- E. MK
| K. OS
v |
i
i
s
5. MakcuMyMBbl TIpE HHTEP(EPEHINH OT ABYX HCTOYHH- A. A=mjA
KOB BO3HHUKAIOT IIPU yCJIOBUU b. A=Cm+1)A /2
B. d sina=mA
I'. 2d=M2n

Yacmv B
Pemmre npeasioxkeHHbIE 3a1aU1

6. PaccuuTaliTe 4acTOTy, COOTBETCTBYIOIIYIO KpaiHeMy (DHOJIETOBOMY JIydy ¢ AIWHON BOJHEI 0,4

MKM.
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7. UenoBek pocTOM 2M CTOUT OKOJIO CTOJI0a ¢ (hoHapeM, BHCSAIIET0 Ha BeicoTe SM. Ilpum 3TOM OH
oTtOpachIBaeT TeHb JiMHOM 1,2 M. Ha Kakoe pacCTosiHHE YOAIUTCS Y€JI0BEK OT CTOJ10a, €CIH JTH-
Ha €ro TEHU cTaja 2M

8. T'maBHOe (OKYCHOE pacCTOSHUE pacceMBaroIeld TUH3BI paBHO 12 cM. M300pakeHue mpeamera
HAXOJUTCS HAa PACCTOSHUH 9 CM OT JHMH3bI. UeMy paBHO pacCTOSHHE OT MPeIMeTa JI0 JTHH3bI?

9. Ckopocth pacrpocTpaneHus csera B mepsoit cpeae 250000 km/c, a Bo BTopoii-200000 xkm/c. Jlya
CBeTa 1aj[aeT Ha MOBEPXHOCTh PA3/eNia THX cpef Mo yriaoM 60° 1 IepexouT Bo BTOPYIO CPEy.
Omnpeennte yroy NpeioMICHHUS JTyda.

. RS
10. ITocroiiTe m300pakeHNE TaHHOTO IpeaMeTa B trH3e. Kakoe 3To n30- 2 8
Opaxenue? I:I
i 4
) ' '
¥ F
Bapuant 3 Ny
YacTts A.
Bri6epuTe U3 npenioxKeHHBIX OTBETOB OJJUH MPABIIIEHBIMA.
No Texcm 3a0anus Omeem
n/n
1. Onrtuyeckas cuia- A. BeM4MHA, paBHAs TOJIIUHE JIUH3bIL.
b. BenmuunHa, paBHas TUaMeTpy JIMH3HL.
B. Benmnunna, paBHas (HOKYCHOMY paccTos-
HUIO JIMH3HIL.
I'. BenuumnHa, oOpaTHas (OKYCHOMY pac-
CTOSTHHIO JIMH3HI.
2. Yron mageHus Jyda cBeTa Ha 3epKaJbHYIO A. 70°.
noBepxHocth paser 70°. KakoB yrom Mexay Bb. 80"
OTPa)XEHHBIM JIYYOM U 3€pKaJIbHOW MOBEPXHO- B. 40°.
CTBIO? I. 20"
JI. 90°.
3. B xakoif Touke A. 1l
HAXOIUTCA n3o- L Bl P 3 b.2
OpakeHHe HCTOY- o /// B.3
HuKa cBeta L B 7 r.12u3
IUIOCKOM  3€pKaJie ot o J. Ilpu TakoM MoOJ0KEHUU UCTOYHUKA CBE-
MN. Peal . ta L ero nzo0paxenus B 3epkane MN Her.
1o o2
4. Ha crexnsanyto A2
pU3My B BO3JIyX€ Ia- B.3
JaeT cBeTOBOW Jyd 1. B.4
ITo xakomy Hampasiie- 2 I'. CBet He MOXKET BOWTH B IPU3MY.
HUIO JIyd CBETa BBIXO- J. CBeT He MOXKET BBIUTH U3 MPU3MBI.
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.
Yacmo B.

Pemmre mpeioxxeHHbIE 3a1a4H
6. PaccuuTalitTe 9acTOTy, COOTBETCTBYIOIIYIO TOIyOOMYy Iydy ¢ JUIHHON BOHBI 500 HM.
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7. YnuunHblii GoHaph BUCUT Ha BeicoTe 4 M. [lanka amuHON 2 M, YCTaHOBJCHHAS BEPTUKAJILHO B HE-
KOTOPOM MecTe, OTOpachIBaeT TeHb, [UIHA KOTOPOW paBHA MOJIOBHHE JUIHHE manku. Ha xakom
PacCTOSIHUU OT OCHOBAHHUS CTOJI0a PACIIOIOKEHa majKa?

8. Omnpenenute moka3aTelb MPEIOMIICHHS CKUIMIAPa U CKOPOCTh PaclpOCTPAHCHUS CBETA B CKU-
THIape, eCIIH U3BECTHO, 4TO TIPH yrie majgenus 45° yron npenomnenus pasen 30°.

9. Omrmueckas cuia auH3EI 12 anTp. M300pakeHne mpeamMeTa HaXoauTcesl Ha paccTosHUU 10 cM oT
JUH3BL. YeMy paBHO PacCTOSIHUE OT MPEMETa 10 JIMH3HI?

10. Iloctpoiite m300paxkeHne JaHHOTO TMpeaMeTa B JuH3e. Kakoe 3T0 m30- 2 A4
opaxxenune?
3 1
¥ ¥
Bapuanr 4
Yacts A. AN
Bri6epuTe U3 penioKeHHBIX OTBETOB OJIMH MPABIIIBHBIN.
Texcm 3a0anus Omeem
B kakoii Touke HaxomuTcs u3o0paxe- Al
HUE UCTOYHMKA cBeTa L B MIockoM 3epkaie b. 2.
MN? B.3
r.1,2u3

J. Ipu TakoM IOJIO)KEHMM MCTOYHMKA cBeTa L
ero m3o0pakeHus B 3epkane MN HeT.

Kakoe wn3o0paxenme maer coOuparo- A. JleficTBUTENIbHOE, YBETUICHHOE.
mass JuH3a ¢ QokycHeIM paccrosiHueMm F, B. [leficTBUTENBHOE YMEHBIICHHOE.
€CIM MpeAMET HaXOAUTCS OT Hee Ha pac- B. MHuMoe, yBeTUYEHHOE.
crossann 1/2F? I'. MEMMOE, yMEHBIIIEHHOE.
. 300pakeHust HET.
Ha pucynke mnpencraBieHbl Ce4eHHUs 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
[louemy mocine OPOXOKACHUS Uepe3 A. llpu3ma nornomaer Oenbiii CBET OJHOM dYac-
CTEKJITHHYIO TIPU3MY Iy4OK OENOTO CBETa | TOTHI, a M3Iy4aeT CBET pa3HBIX YacTOT.
MpEeBpAIaeTCs B PA3HOIBETHRIN CIIEKTP? B. Ilpusma nornommaeT O6enblii CBET OJTHOM IJTH-
HBl BOJIHBI, @ W3Jy4aeT CBET C Pa3HbIMHU UIMHAMHU
BOJIH.

B. benblii cBET ecTh CMeCh CBETA Pa3HbIX YacCTOT,
[BET OMpEeNeNsieTcs YacToToi, Ko3ddummeHT mpe-
JIOMJICHUSI CBE€Ta 3aBUCHUT OT 4acTOThl. [loaTOMYy CcBET
pa3HOIo IBETA UET MO Pa3HBIM HAPABICHUSIM.

I'. LIget cBeTa onpenensieTcs: ATUHON BOJTHBL.

B mpouecce npenomiieHus AjMHA CBETOBOU BOJI-
HBI U3MEHSIETCS, TTIO3TOMY IIPOUCXOIUT MPEBPAIICHIE
0enoro cBeTa B pa3HOIBETHBIN CIIEKT).

l'eometpuyeckas pa3HOCTh XOAa HH- A.paccrosiaue S|P,
Tepdhepupyromux BOJIH- B. paccrosiaue S,P,,
B. paccrosame S;S,,
I'.pazHocts paccrosinuit S,P, u S1P,,
. paszHocts paccrostauii S,P, u S;S 5,
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P, E. pasznocts paccrosuuit S1P, u S;S .

///
S, oS~ :
S :
5 PJ,-., - OA
A=

Yacmo B.
Pemmre npeayoskeHHbIE 3a0a49H

PaccunraiiTe 9acTOTy, COOTBETCTBYIOIIYIO OPAH)KEBOMY JIydy C AIHHON BOIHBEI 600 HM.
Yauanusiii poHapb BHCHT Ha BbicoTe 6 M. [lanka amuHON 2 M, yCTaHOBIIEHHAs BEPTUKAIBHO B He-
KOTOPOM MecTe, OTOpachiBaeT TE€Hb, JJIMHA KOTOPOH paBHA IOJIOBHHE AJHHE Mainku. Ha xakom
PacCTOSTHUHM OT OCHOBAHHS CTOJIOA PACIIONOXKEHA TTaTKa?
Onrryeckas cuiia TOHKOH JuH3bI 5 antp. [Ipeamer momectunu Ha paccTostHuM 60 cM oT Hee. Ha
KaKOM PacCTOSIHUM OT JIMH3bI HAXOUTCS HM300pakeHHe 3TOro mpeamera?
KaxkoBa ckopocth cBeta B Boje, ecnu npu yactore 440 TT'iy anmuna BosHb paBHa 510 HM?

. Ioctpoiite n300paskeHre TaHHOTO MpeaMeTa B inH3e. Kakoe 310 n30-

Opaxenue? B T
AL i
b ¥
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CBoaHas TabdiauMua mo nmpuMeHsieMbiM (pOpMaM W MeTOJAM TeKYIIero KOHTPOJS H
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; pU3NIecKH rpaMOTHOE TIOBE/ICHHE B
MpOo(heCCUOHANBHON JEATEILHOCTH U OBITY NPHU
oOpateHun ¢ mprudopaMu U yCTPOHCTBAMH;

— TOTOBHOCTh K TIPOJOJDKEHHIO 00pa3zoBa-
HUS U TIOBBINICHUS KBAIM(UKANUN B U30paHHOMN
po(heCCUOHANBHON JCSITETLHOCTH U OOBEKTHB-
HOE OCO3HAHWE PONU (PU3MYECKUX KOMITCTCHITUH

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 Uil ce0s (pu3MuecKkue 3HAHUS, HCIOJb3YS
JUTSL TOTO JIOCTYITHBIC NCTOYHUKH HH()OPMALINY;

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

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

MeTanpeIMeTHbIX: IIpakTH4eckue 3aHATHS.

— WCIIOJIb30BaHWE PAa3jMYHBIX BHUJOB TIO- KonTpoabHasi padora
3HaBAaTEIbHOU NEATENFHOCTH I pelieHus (u-
3MYECKUX 3ajad, NPUMEHEHHE OCHOBHBIX METO-
JTOB TO3HaHMsI (HAOII0IEHNS, ONMCAHNUs, H3MEpe-
HUS, DKCIIEPUMEHTA) U1 M3Y4YSHUs Pa3IMIHBIX
CTOPOH OKPYXarolleil 1eCTBUTENBbHOCTU

— HCIOJIb30BAHUE OCHOBHBIX HHTEILICKTY-
aNBHBIX OMepaluii: TOCTAaHOBKH 3a1a4u, popmy-
JTUPOBAHUS TUIIOTE3, aHAJIN3a U CHHTE3a, CpaBHE-
HUs, 000OIEHUS, CUCTEMATU3AIlUHN, BBISBICHHUSI
MIPUYUHHO-CIIEACTBEHHBIX CBS3eH, IMOWCKa aHa-
JI0TOB, (POPMYIUPOBAHNS BHIBOJIOB ISl U3yUEHUS
Pa3IMuYHBIX CTOPOH (DU3MUYECKUX OOBEKTOB, SB-
JICHUH U MPOIIECCOB, C KOTOPHIMHM BO3HUKAET HE-
00XOJTUMOCTh CTaJKUBaThCI B MPOQECcCHOHAIb-
Hoit cepe;

— yMEHHE TI'eHepHUpOBaTh UACU U OIpeje-
JSATh CPEJCTBa, HEOOXOJUMBIE I WX peayn3a-
UH;

— YMEHHE HCII0JIb30BaTh PAa3JIMYHbIC HC-
TOYHUKH JUIS TIONY4YeHUs1 pu3nvdeckor nHpopma-
IIUH, OIICHUBATH €€ JIOCTOBEPHOCTb;

— yMEHHE aHAJIM3MPOBATh W NPEACTABIATH
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WHGOPMAITUIO B PA3ITUYHBIX BUIAX;

— yMEHHEe NYOIUYHO TIPEJICTABIATh pe-
3yJbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTHU
JIUCKYCCHH, JIOCTYITHO W TapMOHUYHO cCOdeTas
coxepxanue U GopMbI TIpencTaBisseMoit nHDOP-

Malyy;

npeaMeTHbIX:

— c(hOpMHPOBAHHOCTh MPEICTABICHUH O IIpakTnyeckue 3aHATHA.
ponu u MecTe (PU3MKKU B COBPEMEHHOW HAYYHOM Konrpoabnas pagora

KapTHHE MUpa; IOHUMaHUe (PU3NIECKON CYIIHO-
CTH HaOJIF0IaeMbIX BOo BeerrleHHO# sSBICHMH, poin
¢u3uku B QopMUpOBaHMU Kpyrosopa U (yHK-
UOHAFHON TPaMOTHOCTH YeJIOBEKa JJISl pelle-
HUS [IPAKTUYECKUX 3ajay;

— BJaJeHHE OCHOBOMOJAraloUIMMHU (QH3H-
YECKUMH TOHATHSMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH WU TEOPHSIMHU; YBEPEHHOE MHCIIOJIb30BaHHE
¢bu3nUecKol TEPMUHOJIOTMU U CUMBOJIMKH;

— BJaJIcHHEe OCHOBHBIMH METOJaMH Hay4-
HOT'O NO3HAHUS, HCIOJIb3yeMbIMU B (hU3HKE: Ha-
OnmrofeHneM, ONHMCAaHHEM, H3MEPEHHEM, 3KCIIe-
PUMEHTOM;

— yMmeHHUs o0pabaTbIBaTh pe3ynbTaThbl W3-
MepeHHi, OOHapy>KUBaTh 3aBHCHUMOCTb MEXIY
(U3MIECKUMH BEIIMYNHAMHU, OOBSICHATH IIONY-
YEeHHBIE Pe3yJbTATHI U JICNIaTh BHIBOAI,

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

— c(hOpMHUPOBaHHOCTh YMEHHSI HMPUMEHSATH
MOJyYeHHbIC 3HAHUS IS OOBSICHEHHS YCIIOBHH
NPOTEeKaHUsl (U3NYECKUX SIBICHUHA B NPHUPOIE,
npod)ecCHOHANBHON chepe U JUIs TPUHATHS
IIPAaKTUYECKUX PEUIEHUI B IOBCEJHEBHOM KU3-
HU;

— c(hOpMHPOBaHHOCTb COOCTBEHHOH MO3H-
UM 10 OTHOIIEHUIO K (hu3ndeckoir nHpopMa-
IIIH, TIOJTY4aeMOH U3 Pa3HbIX MICTOUYHHUKOB.

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

Obyuarowuecs donyckaromes Kk coade sxk3amena (Oughgepenyuposannozo 3avema, 3aue-
ma, umozo8ou KOHMpPOIbHOU pabomul) npu GbINOIHEHUU 8CEX U0 CAMOCMOSIMENbHOU pabo-
mwl, 1AO0PAMOPHLIX, NPAKMUYECKUX U KOHMPOTbHBIX pabom, npedycmMompeHHbiX pabouei npo-
2PAMMOU U KATIEHOAPHO-MEeMAMU4eCKUM NIAHOM OUCYUNTIUHDL.

Hmozosas konmponvhas paboma npogooUmcs 3a cuem epemeHu 0meeodeHHo20 Ha usyye-
Hue oucyunaunvl. Ilpu yciosuu ceoespemennozo u KaueCmeenHo20 8bINOIHEHUs 00YUAtOWUMCS
8cex 8ud08 pabom, npedycMoOmpeHHbIX paboyell npocpammol 0oueobpazoeamenbHol yY4eOHouU
OUCYUNTUHBL.

Hrorosasi kKoHTpoJIbHAsI padoTa

Bapmuanr 1.
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Yacrs A
3aKoHYHUTE NMPeENJIOKEeHHS:

1. Tpaekropus -

2. Cuia - 310

3. Mo1HOCTb - 3TO

4. N3onporeccor —.

5. Hcnapenue — nporecc

6. Kpucrannu3zamnus — npouecc

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.  IloreHuuan 371€KTPUYECKOTO MO -

Yacte B
Omeemovme na 6onpocol
16. Onpenenure HanpaBiICHUE CUJI, JEHCTBYIOIIMX HAa IPOBOJHUK C TOKOM B MArHUTHOM
nosie (puc. 1).

[ e [s]

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

17. Onpenenure BeNUYUHY U HanpasiieHue cuiibl JlopeHna, 1eicTByolell Ha IPOTOH B
n300paxxeHHOM Ha puc. 2 ciydae. B = 80 mTm, v = 200 kwm/c.

[}. e ° L

Puc. 2

A. 5,12 * 10" H, BreBo

B. 2,56*10"H, Bru3

B. 2,5%10° H, BHu3

I.2,56%10" H, BBEPX

J.Cpenu orBeToB A-I" HET MPaBUIIBHOTO.

18. IIpoBomuuk MN ¢ niuHO# akTUBHOM YacTH 1 M u conpoTuieHneM 2 OM HaXOIUTCS
B OJJHOPOJHOM MarHuTHOM nojie ¢ uaayknuen 0,1 Tn. [IpoBoAHHUK 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 I. 02 A H. Cpean orBeToB 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. YBenuuurcs B 4 pasza. I'. YMenbpmmres B
2 paza.
. Ymenbiiutes B 4 pasa.

20. Kakue 13 nepeynciaeHHbIX HUXKE BOJIH SIBJISIOTCS MMOMEPEYHBIMU: 1 — BOJIHBI Ha IO-
BEPXHOCTH BOJIbI, 2 — 3BYKOBBIE BOJIHBI, 3 — PaIMOBOJIHBI, 4 — yJIbTPA3BYKOBBIE BOJIHBI B KHJIKO-
cTax?

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

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

A.0,02m. B.2m.  B. 50m. I Ilo ycioButo 3ajauu JUIMHY BOJIHBI ONPEAEIIUTh
Henb3s. . Cpenu otBeToB A-I" HET MPaBUIBHOTO.

22. B uaeanbHOM 3JIEKTPUUYECKOM KOJIe0aTeIbHOM KOHTYPE EMKOCTh KOHJIeHcaTopa 2
MK®D, a amruTya HanpsokeHus Ha HeM 10 B. B TakoM koHType MakcuMallbHasi SHEprusi Mar-
HUTHOTO IOJIs KaTyIIKU PaBHA:

A. 100 JIx. B. 0,01 Jix. B. 107 [Tx. r. 10* JIx. 1. 20 JIx.

23. KakuM JODKEH OBITh yroJl aIeHUs CBETOBOTO JIy4a, YTOOBI OTPaXCHHBIN JIyY CO-
CTaBJISLJI C MaJIal0IUM JIy4oM yrou 50°?
A. 20°. B. 25°. B. 40°. r. 50°. A. 100°.

24. Tlpu nepexoe Jyva U3 MepBOi cpesbl BO BTOPYIO yrodj najeHus paseH 60°, a yron
npenomiieHus 30°. UeMmy paBeH OTHOCUTEINbHBIN MMOKa3aTeb NPeIOMIICHHUS BTOPOU Cpebl OTHO-
CUTEJIBLHO MEePBOiA?

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

To.

25. Iloka3zaTenu npeaoMIIEHUsI OTHOCUTENBHO BO3/4yXa JJIs BOJbI, CTEKIIA, U aamasa co-
OTBETCTBEHHO paBHHI 1,33, 1,5, 2,42. B kakux U3 3TUX BEIIECTB MPEACIbHBIN YTOJl MOJHOTO OT-
pakeHUs IPH BBIXOJI€ B BO3AYX UMEET MaKCUMAaJIbHOE 3HaUeHUE?

A. B Boge. b. B crexkie. B. B anma3ze. I'. Bo Bcex Tpex Bele-
ctBaxoauHakoBoe. JI. Hu B ogHOM BelecTBe MOJHOTO OTpaKEeHUs He OyaeT.

26. Ha puc. 6 noka3zaHo NOJI0OXKEHHE JIMH3bI, €€ TI1aBHON ONTUYECKON OCH, TJIaBHBIX (o-
kycoB u npenMera MN. I'ne HaxoauTcst u300pakeHue NpeamMeTa, co3gaBaeMoe JIMH30M?

1 N ; 29 : 4 { 5
| 1 |
. -
2% M :F 'r =ZF
N | |
SR | I
Puc. 6

A. BobOnactu 1. B. B o6nactu 2. B. B o6nactu 3. I'. B o6mactu 4. JI. B obmactu 5.
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27. C noMo1p0 coOuparomiei TMH3bI MOTYYMIA H300paskeHHe CBETAIICHCS TOUukH. 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 otBeToB A-
I' HeTnpaBUIBLHOTO.

28. I1o ycinoBuIO Npeabl Ayl 3a/1aun ONpeeanuTe, YeEMY PABHO YBEIUUCHUE?
A. 0,33, B. 0,5. B. 1,5. T. 2. . Cpenu orBetoB A-I" HET npaBuIb-
HOTO.

29. CBer Kakoro 1sera o01aiaeT HauOOoJIBIIUM MOKa3aTesIeM IPETOMIICHUS TIPU MEPexo-
Jie U3BO3/1yXa B CTEKJIO?

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

30. /IBa aBTOMOOMJISI IBUKYTCSI HABCTPEUY APYT APYTY, CKOPOCTh KaXX/10TO OTHOCUTEIb-
HO 3eMJiM paBHa v. UeMy paBHa CKOPOCTb CBeTa OT (pap mepBOro 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 u3mydeHUs] U3 MEPEUUCIICHHBIX HUXKE O00JIAJal0T CIIOCOOHOCTRIO K nudpak-
uu: 1-BUIMMBIH CBET, 2-paInOBOIIHBI, 3-pEHTT€HOBCKHUE J1y4H, 4-uH(ppakpacHbie Tydn?

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 MUHUMaIbHAS
Pa3HOCTHXO0/1a ATUX JTy4en?
A. A B.V2 B. /4. I'. 304, . 302,

33. Uemy paBHa 4acToTa CBETA, €Clid dHEprus poTtoHa E?
A.Eh. B.E/. B. E/c. I. E/° 1. Eh/c’.

34. CHUMAaIOTCs BOJIbTAMIIEPHBIE XapaKTEPUCTUKH BaKyyMHOTO (hoTodIeMeHTa. Makcu-
MaJbHOMY 4uCIy (POTOHOB, NMAJAIOUINX Ha (POTOKATO/ 3a €AUHUILY BpDEMEHH, COOTBETCTBYET Xa-
paKTepUCTHKA:

A. 1. B. 2. B. 3. I. 4. . He 3aBucur ot 4ncna ¢OoTOHOB.

35. CKONbKO NMPOTOHOB Z U CKOJIBKO HEUTPOHOB N B s7]pe U30TOIA KUCIOPOJa 707
A.Z=8,N=17. B.Z=8§ N=0. B.Z=17,N=8.
I'. Z=9, N=8. N.7=8,N=238.

36. Yro takoe anbda-uznyueHue?
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A. TIOTOK 37€KTPOHOB. b. I1oToK MPOTOHOB. B. IloTok siiep aTOMOB remnus.

37. Kakoe u3 Tpex BUIOB U3TyYCHUH — -, B- WK y-u3ydeHue — o01aaaer HauboIbIen
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

A. 0-U3ITydeHHE. b. B-uznyuenue. B. y-uznydenue. I'. Bece nipu-
MepHooauHakoBou. . Cpenu orBeToB A-I" HET MPaBUIIBLHOTO.

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

A. my;> Zmy+ Nm,,. b. m;<Zmy+ Nm, . B. m; = Zmp+ Nm,,. I.
JnscTaOuinbHBIX sifiep NpaBUWIBHBIM OTBET A, JUIS paJMOAaKTHBHBIX snep - b. .
JnsicTaOMIIbHBIX siiep NMPaBUIIBHBIN OTBET b, UIsl palnoakTUBHBIX e - A.

39. B kakoii 30He CoyiHIIa MPOUCXOAT TEPMOSACPHBIE peaKIu?
A. nyducras 30Ha

B. sapo

B. 30Ha KOHBEIIHH.

Yacts C

Pewiume 3a0auu

40. Kunernueckast sHeprus Tena B MoMeHT Opocanus pasHa 200 [Ix. Onpenenure 10 Ka-
KOH BBICOTBI OT IMMOBEPXHOCTHU 3€MJIU MOXET MOAHITHCS TEJI0, ecli 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 COOOIIMUTD JIbAY Maccoi 2 Kr, HaX OAsIIEMYCs
npu Temneparype —10 °C, 4ToObl IPEBPATUTH €0 B BOLY M HATPETH €€ 10 TeMuepaTypsl +30 °C?

43. CKOJIbKO 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 JIaMITe KapMaHHOTO (hOHAPSI, €CIIA COTIPO-
TUBJIEHUE HUTHU Hakana 16,6 OM u namma noakiIoueHa kK 6arapeiike HanpspkeHuem 2,5 B?

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

Hrorosasi KoHTpOJILHAsI padoTa

Bapmunanr 2
Yacts A
3aKkonuume npeonoHceHun:
PaBHOYCKOpEHHBIM JIBUKECHUEM HA3BIBACTCH. . .
[TepemenieHreM Ha3bIBAETCH. ..
3aKOH COXpaHEeHMsI UMITYJIbCa:
Pabota, ¢ Touku 3peHus (GPU3MKH, 3TO
OHeprus - 3T0
3aMKHYTBIM IIPOLIECCOM, UM LUKIOM Ha3bIBaETCS
AnrabaTHBIN TPOIEeCC — 3TO
[TnaBneHueM Ha3bIBaeTCA
®a3oBbIi IEPEXO — ATO
0.  HcrouHuku TOKa — 3TO
11.  Kupxroda Bropoe npaBuio:
12. Pesucrop - aTo
13. Cwuna toka xapakTepHu3yerT...
14.  JIMdnEeKTpUK — 3TO
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15. DnexrtpoaBmKyIas cuia —

Yacts B

Omeembvme na 6onpocwi

16. OnpenenuTe HapaBiIeHUE CUJI, IEHCTBYIOIMX HAa IPOBOJHUK C TOKOM B MAarHUTHOM

nosie (puc. 1).
——"]

5
@
g8

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

17. OnpenenuTe BETMUMHY U HAIIPAaBICHUE CHIIBI AMIIepa, JeHCTBYOIIEH B M300paKeH-
HOM Ha puc. 2 ciydae. B=0,1 Tn, [ =20 A.

S I~
!
Puc. 2

A. 20 H, or ma6mogarens B. 0,2 H, Ha naodmogarens B. 20 H, na ma6monarens. I'. 0,2
H, ot nabmonarens. [I. Cpenu otBeToB A-I” HET IPAaBHIILHOTO.

18. IIpoBomuuk MN c nnmuHO# akTUBHOM YacTH 1 M u conpoTuieHueM 2 OM HaXOIUTCS
B OJIHOPOJAHOM MarHUTHOM mosie ¢ uaaykuuei 0,1 Tn. [IpoBogHUK NOIKIIOYEH K HCTOYHHUKYC
9J1C 1 B (BHyTpeHHUM CONPOTUBIICHUEM UCTOYHUKA MOXKHO npeHeOpeun). KakoBa cunaToka B
MIPOBOJIHUKE, €CIIA IMTPOBOIHUK 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' HeTrIpaBUIILHOTO.

19. Kak u3meHuTcs nepuos KoiebaHui MaTeMaTHUECKOro MasiTHUKA, €CJIU €ro JUIMHY
YMEHBIINTH B 4 pa3a?
A.. YMmenbmutces B 2 paza b. Ymensmmres B 4 paza.. B. He usmenurcs I'. YBenuuures B

2 pasa. JI. YBenuuures B 4 pasa.

20. Kakue U3 mepeunciIeHHbIX HUKE BOJIH SBISIOTCS MPOJOILHBIMU: 1 — BOJHBI Ha IO-
BEPXHOCTH BOJbI, 2 — 3ByKOBBIE BOJIHBI B T'a3ax, 3 — paJiuOBOJIHBL, 4 — yIbTPAa3BYKOBBIE BOJHBI B
KHUIKOCTX?

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

21. lnuna Bonubl paBHa 40 M, ckopocTh pacnpoctpanenus 20m/c. Uemy paBHa dacrto-
TakoJIeOaHUH UCTOUYHUKA?

A.05¢'B.2c¢'. B. 800 ¢'. T. TTo ycioBHIO 3a1a4y 9aCTOTY ONPEIEIUT Hemb3st. .
CpeanorseroB A-I" HET IpaBUIIBHOTO.

22. B anexTprueckoM KoneOaTeqbHOM KOHTYPE eMKOCTh KOoHaeHcaropa 1 Mx®, a uH-
TyKTUBHOCTH KaTymiku 1 ['H. Ecnum mis ¢cBOOOMHBIX He3aTyxaromux KoJjJeOaHuil B KOHTYpE am-
TUTMTY/Aa CUiibl TOKa cocTaBisier 100 MA, To kKakoil MOJDKHA OBITh aMIUIUTYAAa HANpsDKEHUs Ha
KOHJIeHcaTope?
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A.100B. B. 10B. B. 30 B. I'. 80B. . 60 B.

23. Kak u3BMEHHUTCS yroJl MeX]1y MaJIalolUM U OTPaKEHHBIM JIydaMH CBETa, €CIIU YroJl
najgeHussyMeHbmutTes Ha 10°?

A. Ymeusmures Ha 5°. B, YMmenbmmres Ha 10°. B. Ymensmurcs Ha 20°. I'. He us-
MEHUTCS.

. Cpenu otBeToB A-I" HET IPABUIIBHOTO.

24. Ilpu HEKOTOPOM 3HAYEHHH O yIJIa MaJeHUs Jyda CBETa Ha FPaHuUILly pa3jena JByX
Cpell OTHOIIIEHHE CHHYCA yIJia MaJeHHs K CHHYCY yTJa MPeJoMIICHUs paBHO n. UeMy paBHO 3TO
OTHOLIEHHE IIPU YBEJIMYEHUH YyIJIa aJeHUs B 2 pa3a?

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

25. IlokazaTenu nmpeaoMIIeHUsI OTHOCUTEIBHO BO3/IyXa JJIs BOJbI, CTEKJIA, U ajMa3a Co-
OTBETCTBEHHO paBHbI 1,33, 1,5, 2,42. B kakoM U3 3TUX BEIIECTB NPEICIbHBIN 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-
ctBaxoauHakoBoe. JI. Hu B ogHOM BeliecTBe MOJHOTO OTpaKEHUs He OyeT.

26. Ha puc. 6 noka3zaHo IOJI0OKEHHE JIMH3bI, €€ TIaBHOM ONTUYECKON OCH, INIaBHBIX (o-
KycoB u npeamera MN. I'ie HaxomuTcst n300pakeHUE MpeIMeTa, CO3/1aBaeMoe JINH30?

2 N 3

N

4 ]

1

|
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|
]
oF :F .
|
s

|
|
1
[
|
-
|
|

——— e e e

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

27. C noMoIIbio coOGUPAroIeH JTMH3bI OTYyUUIH H300paXkKeHUe CBETANIEcsS Touk. Ye-
My paBHOQOKYCHOE paccTosiHue JuH3bl, ecnu 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' HeTnIpaBHUIIBHOTO.

28. o ycnoButo nipeAbIAyIeH 3a/1aud OTIPEIETTUTE, YeMY PaBHO yBelnueHue?
A. 4. b. 0,25. B.2,5. I. 04. . Cpenu otBetoB A-I" HET npaBuIIb-
HOTO.

29. CBerT Kakoro 1seta OOJbIIe IPYTUX OTKIOHSETCS MPU3MON CHEKTpocKomna?
A. ®uonerosoro. b. 3enenoro. B. Kpacuoro. I'. Cunero. JI. Bce ognHakoBbIi.

30. Kakue u3 npuBeACHHBIX HUXKE YTBEPKICHHUI MPOTUBOpEYaT NOCTyIaTaM TEOPUH OT-
HOCHUTEIBHOCTH: | — BCE MpoOIECCHl NPUPO/BI TPOTEKAIOT OAMHAKOBO BO BCEX MHEPIMAIBHBIX
CHUCTEMax OTCYeTa, 2 — CKOPOCTh CBETA B BAKYyM€E OJIMHAKOBA JIJIsI BCEX MHEPLHUAIbHBIX CHCTEM
0TcUeTa, 3 — BCE MPOLECCH] IPUPOJIbl OTHOCUTENBHBI M IPOTEKAIOT BPA3JIMYHBIX MHEPLIUAIBHBIX
CHUCTEMax OTCYETa HEOJIMHAKOBO, 4 — CKOPOCTh CBETA 3aBUCHUT OT CUCTEMBI OTCUeTa?

A.Tombko 1. B. Tonbko 2. B. Tonbko 3. I'. 1u?2. A.3u4.
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31. Kakoe n3nydyeHue u3 NepeyrciICHHbIX UMEET CaMyl0 HU3KYIO 4YacToTy: 1- ynpTpa-
¢duoneroBbie JIyun, 2-uH(YpPaKpaKKHbBIC JIyUH, 3-BUIUMBIA CBET, 4-paInOBOJIHBI, 5- PEHTTEHOB-
cKkue ay4yu?

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

32. Kakoe onTUYEeCcKOE SIBJICHHE OOBSICHSET MOSIBICHNE [IBETHBIX PAYKHBIX ISATCH HA
MMOBEPXHOCTHU BOJIbI, TOKPBHITON TOHKON OCH3WHOBOU TUICHKOM?
A. Jluctiepcusi cBera. B. ®oroaddexr. B. Jludpakuus cBera.

I'.Murepdepenuns ceera. M. ITonspuszanus csera.

33. Yemy paBHa 3Heprus (POTOHA CBETa C YaCTOTOU V7
A.hvé’.  B.vch. B. hv. I'. hv/e. L. vh/c*.

34. YpaBuenue DitHmireliHa 11 GoTtorddexTa nmpeacrapisier coool NpuMeHeHNe K 1aH-
HOMY SIBJICHHIO:

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

B. 3akonamnpenomiienus: u otpaxkeHus: CBeTa. I'. 3akoHa coxpaHeHUs 3apsjia.

. 3akoHacoxpaHEeHUs MOMEHTA UMITYJIbCa.

35. CkoJIbKO MPOTOHOB Z. M CKOJIbKO HEUTPOHOB N B siipe n30TONa yriepoaa HC2
A.Z=6,N=14. b.Z=14,N=6. B.Z=6,N=6. I Z=6,N=38.

JN.N=6,7=8.

36. Uto Takoe Oera-u3nyuyeHue?

A. TIOTOK 3EKTPOHOB.

b. I[ToTox mpoTOHOB.

B. Ilotok sinep aTromoB I'€JIHS.

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

J.IToTok KBaHTOB AJIEKTPOMArHUTHOTO U3JIy4€HUsI, UCITYCKAEMbIX ITPU TOPMOXKEHUU ObI-
CTPBIX JIEKTPOHOB BEILLIECTBE.

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

A. 0-U3JIy4YEHHE. Bb. B-uznyuenue. B. y-uznyuenue. I'. Bce orkio-
HSFOTCSL.

. Bce Tpu He OTKIIOHSAIOTCS.

38.Kakoe cooTHOIIEHHE U3 TPUBEACHHBIX HUKE CIIPABEUIMBO JIJISl TOJIHOM 3HEPTUU
CBOOOIHBIX NMPOTOHOB E,,, cB0O0HBIX HENTPOHOB E, 1 atroMHoro sapa E,, cocraBieHHOro n3
HUX?

A. E;> E + E,. b. E,<E,+ E, . B. E;=E,+ E,. I'. /I cTraOuiIbHBIX
AIeprpaBUIbHBIN OTBET A, Al paJuOaKkTUBHBIX snep - b. J. JInsg cTaOMIbHBIX
AIepIIPaBUIIbHBIN OTBET b, U1s1 palnoakTUBHBIX sAAep - A.

39. KocMuueckne 00bEKTHI, YIAICHHBIC Ha MUJUTHAP/IBI CBETOBBIX JIET MOIIHOCTh H3ITYy-
YEHUS,KOTOPBIX MPEBBIIIAET MOIHOCTh U3JIYYEHHS TAAKTHK.

A. nedenpt

b. xBazapsl

B. Genbie kapauku
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Yacts C

Pewiume 3a0auu

40. ITyns maccoit 10 T momaaeT B IepEeBSIHHBINA OPYCOK, HEMOABIKHO JISKAIUHN HA TIaJI-
KOH TOPU30HTAIBHOM TUIOCKOCTH, U 3acTpeBaeT B HeM. CKOpOCTh OpycKa Mmociie 3TOro CTAaHOBUT-
cst paBHOU 8 M/c. Macca Opycka B 49 pa3 Goinbliie Macchl myiu. OnpenenuTe CKOPOCTh MYIH JI0
NomaJilaHusi B Opycok.

41. B Gamione copepxuTcs 2 KT Kuciaopoaa npu gasieHuu 8,3 Mlla u temneparype
15°C. BplyuciuTh BMECTUMOCTH (€MKOCTh) OaiioHa. Bennuuny ynenbHOM ra30Boi MOCTOSHHOMN
JUISL KACIIOpoaa puHATH paBHO# R = 259,8 Jx/(krxK).

42. Cmemranu Boay maccoit 0,8 kr, uMmeromnryto temrneparypy 25 °C, u Boay npu Temiepa-
type 100 °C maccoii 0,2 xr. Temneparypy noiay4eHHOW CMECH U3MEPUIIN, U OHA OKa3aJlach PaB-
Hoi1 40 °C. Beruncnure, Kakoe KOJIMYECTBO TEIUIOTHI OTJana ropsiyas BoJa pU OCTHIBAHUU

43. Kakoe KoJIMYeCTBO TEIUIOTHI HeoOxoaumo Juid miasienus 200 r cBuHLA, B3STOrO NPU
temmeparype masierns? (A = 0,2510° [ix/kr)

44. K akkymynstopy ¢ 91C 12 B, noakitoueHa JaMnoyka u JiBa napajuiesibHO 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. DnexTpuyeckas IMTKa npu cuiie Toka 5 A 3a 30 mun norpebinsier 1080 xIx sHEp-
ruu. PaccunTaite CONpOTUBIICHUE TIIIUTKH.

Kiarouu orBeToB

1 BapuanT
Yacts A.
3akoHyume npeonoHceHus:
1. TpaekTopus IBHKEHUS MaTEPUATIbHOM TOYKH — JIMHUSL, ONKChIBAEMast 3TOM TOY-
KOU B MPOCTPAHCTBE.
2. CuJia - 3T0 KOJIMYECTBEHHOE BBIPAKEHUE CTEIIEHU AEMCTBUSI OHOIO TeNla Ha JIpy-
roe
A
3. MouHocTsb - 3T0 paboTta, coBeplaemasi B €AUHUILY BpeMeHu: N =7;
4. H3onpounecchbl — TEPMOAMHAMUYECKNE TIPOLECCHI, IPOTEKAIOIINE TPH HEU3MEH-
HOM 3Hau€HUU KaKoro-J11bo rnapamerpa COCTOSHHUSL.
5. Hcnapenne — nporiecc napooOpa3oBaHus, IPOUCXOIAIINNA CO CBOOOTHOMN MO-
BEPXHOCTH JKUIKOCTH.
6. Kpucraamzanust — nporiecc 00pa3oBaHus KPUCTAIIOB U3 I'a30B, PACTBOPOB, pacilyia-
BOB
1. IlepBblii 3aK0H TEPMOAMHAMHUKY: U3MEHEHNUE BHYTPEHHEN YHEPITUU TEPMOIH-

HAMUYECKOW CHCTEMBI paBHO CyMMe paboThI, COBEpPIIAEMOM Ha/l CUCTEMOW BHEIIHUMHU TEJIaMU, U
KOJINYECTBA TEIJIOThI, COOOIIEHHOTO CUCTEME

8. 3aKoH cOXpaHeHHs 3apala: 3apso0 deKMPULECKU 3AMKHYMOU CUCEMbL, MO
ecmo cucmembl, yepes N0GEPXHOCHb KOMOPOU He NePEeHOCAMCS 3APSNCEHHble Yacmuybl, He U3-
MeHsiemcsl, Kakue 6bl npoyeccol 8 Helli He NPOUCXOOUNIU.

0. Kupxroga nepsoe npaBujio — €ciid CYUTATh MOAXOASAIINE K Y31y TOKHU MOJIO-
KUTEIbHBIMH, & UICXOSIIUE — OTPULIATENIbHBIMHU, TO ajredpanyeckas CyMMa CUJI TOKOB B y3Jie
paBHa HYIIIO

10.  KonaeHcaTop — yCTpOiCcTBO, ClIOCOOHOE HAKAIUIUBAThL Ha ce0e OOMbILIME 3apsiIbl.
KonnieHcaropsl ienaroT B BUjie IBYX MPOBOIHUKOB, PACIONOKEHHBIX OIM3KO ApyT K Apyry. OOpa-
3YIOIIHE KOH/IEHCATOp MPOBOIHUKH HAa3bIBAIOTCS OOKJIaIKaMy KOHJIEHCaTopa.

11. KyJ10Ha 3aK0H — OCHOBHOI 3aKOH 3JIEKTPOCTATHKH, BHIPAKAET 3aBUCUMOCTb CHJIbI
B3alMOJICUCTBUS IBYX HETIOJBHKHBIX TOUEUHBIX 3aps/I0B OT PACCTOSIHUSI MEXK/TYy HUMH: JBa HEMO/I-
BIKHBIX TOUEYHBIX 3apsi/Ia B3aUMOACUCTBYIOT C CHJION, MPSMO TPONOPLIMOHAIEHON TPON3BEICHHUIO
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BEJTMYMH 3THX 3apsAI0B U 0OPAaTHO MPOIIOPIMOHATIFHON KBAPaTy PACCTOSHUS MEXK/Ty HUMH H JUDJICK-
TPUUYECKOU IPOHUIIAEMOCTHU CPEIbI, B KOTOPOM HAXOASATCS 3apsi/Ibl

12. Hanpsixenue (majieHue HANIPSIZKeHNs1) — BEJIMYKUHA, YUCIICHHO paBHAs paboTe,
COBEPILAEMON IEKTPUUECKUMH U CTOPOHHUMHU CHJIaMU ITPU NEPEMEILIEHUH €IUHUYHOTO T10JIO0-
JKATEJIBHOTO 3apsi/ia Ha JAHHOM YYaCTKE LIETH

13. IIpoBOAHUKH — BEIIECTBA, XOPOIIIO IIPOBOIAIINE IICKTPUUSCKHUI TOK Ojarogaps
HAIMYUIO B HUX OOJIBIIOTO KOJTMYECTBA TOBUKHBIX 3aPSKEHHBIX YaCTHIT

14. DJIeKTPUYECKUI TOK — HAIIPABJICHHOE JIBUKECHHUE YJICKTPUUYECKUX 3aPSI0B

15. IoTeHuMAT 3JIEKTPUYECKOTO MOJIsl - 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 ke 45. 94%

2 BapuaHT
Yacts A.

3axkonuume npeonoHcenHus:

1. PaBHOyCKOpPEHHBIM JIBHKEHHEM HA3bIBAETCH PABHOIIEPEMEHHOE JBUKEHUE,
MIPU KOTOPOM BEJIMYMHA CKOPOCTH BO3PACTAET ...

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

CTPaHCTBE OTHOCUTENLHO BHIOPAHHOM cucTeMbl OTCuéTa. [I[puMEHUTENBHO K ABHKEHUIO MAaTEPH-
AJBbHOW TOYKH MEPEMENIEHUEM HA3bIBAIOT BEKTOP, XapaKTEPU3YIOIIUNA 3TO U3MEHEHUE

3. 3aKO0H COXpaHeHHs1 MMIIYJIbCA: BEKTOPHAs CyMMa UMITYJIbCOB ABYX TEJ 10
B3aMMO/ICHCTBUS paBHA BEKTOPHON CyMME UX MUMITYJIbCOB MOCIIE€ B3AUMOACHCTBUS

4. Pa6ota, ¢ Touku 3peHus (PU3MKH, 3TO eCTh (PM3NUECKasi BeIMYMHA, YUCIEHHO PaBHAsI
MPOW3BE/ICHNIO CUJIbI HA MIEPEMELIICHIE B HAIIPABJIEHUU JIEHUCTBUS 3TOM CUJIBI U €M e BBI3BAaHHOE

5. JHeprus - 3T0 CIOCOOHOCTH Tella COBEPIIATh PabOTy

6. 3aMKHYTBHIM NpoLecCOM, WIHM WMKJIOM Ha3bIBae€TCs TaKOH mpoliecc, o 3aBep-
LIEHUH KOTOPOT'0 CUCTEMA BO3BPAILAETCS B UICXOJHOE COCTOSIHUE

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

8. ILi1aBjieHneM Ha3bIBaeTCs MPOLIECC NEPEX0/ia Tea U3 KpUCTAITUYECKOTO TBEPIOrO
COCTOSIHUSI B J)KMJIKOE, TO €CTb IIEPEX0/] BEIIECTBA U3 OTHOT'O arperaTHOr0 COCTOSTHUSA B IPYTOE.

0. da30Bblii epexo] — 3TO MEePEXO0/1 BELIECTBA U3 OJHOU (ha3bl B APYTyIO

10.  HMCTOYHMKH TOKA — 3TO yCTPOWCTBA, CIyKAlLlMeE IS NOLEpKaHUs B IPOBOIHHU-

K€ JIOJITOBPEMEHHOTO AJIEKTpHIecKoro Toka. OHM MpeoOpa3yroT XUMHUECKYI0, TETIOBYIO, CBE-
TOBYIO U APYTHe€ BUAbI SHEPTUH B DJIEKTPUUECKYIO

1. Kupxroga Bropoe npaBuJjio: B 11000M 3aMKHYTOM KOHTYPE, IPOU3BOJILHO BHI-
OpaHHOM B pa3BETBICHHOM IIEMH, alreOpanyeckas CyMMa MPOU3BEACHU CUIT TOKOB, TEKYIITUX
4yepe3 COMPOTUBIIEHUS COOTBETCTBYIOIINX YIACTKOB IEITH, PaBHA areOpandecKo CyMMe dJIeK-
TPOJABIXKYIINX CUJI, IEUCTBYIOIINX B 3TOM KOHTYpE

12. Pe3ucTop - 3TO MaCCUBHBIN SJIEMEHT JIEKTPUUECKUX IIETIeH, 00JIaatomnid onpe-
JIEJICHHBIM WJIM NTEPEMEHHBIM 3HAYE€HUEM 3JIEKTPUUECKOTO COMPOTUBIICHUS
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13. Cuia Toka xapakTepusyeT (pU3NYecKyr0 BEIUINHY, PABHYIO OTHOIICHUIO KOJIU-
YyecTBa 3apA/a, MPOIIEIIIEro Yepe3 HEKOTOPYIO MOBEPXHOCTh 32 HEKOTOPOE BpPeMs, K BETUUH-
HE ITOr0 IPOMEXKYTKA BPEMEHU

14.  JIMdJeKTPHMK — 3TO BELIECTBO (MaTepHuall), OTHOCUTEIBHO IJI0X0 IPOBOIAIIEE
AEKTPUYECKUN TOK.
15. DJIeKTPOABMIKYILAS CUJIa — (DM3UUECKAs BEJIMUMHA, ONUChIBAKOLIAs 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 Tekylero KOHTPOJIsi M MPOMeKYTOYHOM
aTTecTaluu

Kpumepuu oyenueanusn ycmnozo omeema.

«5» (omauuno) — 3a rIIy0OKOE W TIOJTHOE OBJIAJICHHUE COJIEPKaHUEM Y4eOHOTO MaTepuana, B
KOTOPOM OO0y4Yaromnuiicss CBOOOJHO U YBEpPEHHO OPHUEHTHPYETCS; 32 YMEHUE MPAKTUYECKH MPH-
MEHATHh TEOPETUUECKHE 3HAHUS, BHICKA3bIBATh U 0OOCHOBBIBATH CBOM CYXKJE€HUS; 32 TPAMOTHOE U
JIOTUYHOE U3JI0KEHHUE OTBETA.

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

«3» (yooenemeopumenvHno) — ecinv o0yJaronIuiics oOHapyKUBaeT 3HAaHWE U TTOHUMaHHUE OC-
HOBHBIX TMOJIOXKEHUH y4eOHOTO MaTepuana, HO M3J1araeT ero HEemojIHO, HeTOCIe0BaTeNbHO, 10-
MyCKaeT HETOYHOCTH B TNPUMEHEHUH TEOPETUYECKUX 3HAHWUN TPH OTBET€ Ha TMPAKTUKO-
OpPUEHTUPOBAHHBIE BOMPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (Heyooenemeopumenvno) — e O0yUaAIOIIUICSI UMEET pa3pO3HEHHbIE, 0€CCUCTEMHBIC
3HaHMS, TOMYCKAeT OIIMOKHU B ONpeAeNeHNN 0a30BBIX MOHATHH, NCKAXKAET UX CMBICI;, HE MOKET
MPaKTUYECKH MPUMEHSTh TEOPETHUYECKUE 3HAHMUSL.

Kpumepuu oyenusanus pegpepama, ooknaoa.

B pedepare nomxna ObITh 0003HaUeHA MpobdiieMa U 00OCHOBaHA €€ aKTyaJbHOCTh, CIEJIaH
KpaTKHii aHaJIN3 pa3IMYHbIX TOUEK 3pEHHsI Ha paccMaTpuBaeMylo Ipo0aeMy U JIOTHYHO H3JI0XKe-
Ha cOOCTBEHHasi MO3UIUsA, CHOPMYIUPOBAHBI BHIBOJBI. Tema OKHA OBITh PACKPHITA TMOJHO-
CTBIO.

Pedepar nmeeT cTporo onpeneneHHyo CTpyKTypy:

1. TuTynbpHBIN TUCT (HOMEp CTPAHUIIBI HE CTABUTCH);

2. Coneprkanue (HOMep CTPaHUIIBI HE CTABUTCH);

3. Beenenue;

4. OcHoBHas 4acTh (cocToAIIas U3 IaB, naparpadoB, MyHKTOB);

5. 3akIroueHuE;

6. CIIMCOK HCITOJIb30BAHHBIX HCTOYHUKOB.
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O6beM pedepaTa T0DKEH COCTaBIATH HE Oonee 15 crpanwuil, qokiiana -5-7 CTpaHUI.

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

TekcT paboThl creayeT nevaraTh, COOJI01as CIeAYIOIINE pa3Mephl MOJIEeH; JIeBOe — HE MEHee
30 MM, paBoe — He MeHee 10 MM, BepxHee — He MeHee 16 MM, HukHee — He MeHee 20 mm. Ciie-
yeT BKIIOYUTH PEKHUM BBIPAaBHMBAHHE IO LIMPHUHE U aBTOMATHYECKHH MEpeHoc cioB. Ab3all
(orctyn) B TekcTe paseH 1,25.

CrpanHuibl ciieyeT HyMepoBaTh apabCcKkuMu U paMu, coOIoaasi CKBO3ZHYIO HyMEpaIuio Mo
BCceMy TeKcTy pedepara. Hymepanus crpaHuil IpoOBOJUTCS B IPABOM BEPXHEM YTy CTPAHUIIBL,
apa0ckumu 1udpamu. [lpu 3ToM nepBas U BTopasi CTpaHULIbI (TUTYJIBHBIN JIUCT U COJIEPKaHNUE)
HE HyMEpYeTCsl, TO €CTh HyMepalus HaunHAeTCsl CO CTpaHuLIbl «BBegenue» ¢ mudpsl «3».

CnuCcoK HCIOJIB30BaHHBIX HCTOYHUKOB odopmisiercs B cootBerctBuu ¢ ['OCT 7.1-2003
«bubmuorpaduueckoe onucanue AOKyMeHTOB. OOmIre TpeOOBaHUS M MPABUIIA COCTABIICHUS,
I'OCT P 7.0.5—2008 «Cucrema ctanaapToB 110 HH(MOpMAIUU, OMOIMOTEYHOMY M U3/1aTeIbCKO-
My neny. bubnuorpadudeckas ccbuika. O0mme TpeOOBaHUS U MPaBUIIa COCTABICHUS

CchbUIKM Ha JIMTEPATYPHBII UCTOYHUK JODKHBI OBITh MTPABHIIBHO O(OPMIIEHBI B BUIE CHOCOK
B HIDKHEW 4acTH CTPAHUIIBI (IOCPEICTBOM HX OTAEICHHS OT OCHOBHOT'O TEKCTa YEPTOil, MO KO-
TO-pOi yKa3bIBaECTCsI MOPSIKOBBIN HOMEDP CCHUIKU apaOCKUMU Iudpamu, pamMuiiisg U MHULIAATIBI
aBTOpa, MOJIHOE HAa3BaHUE (3arojI0OBOK) UCTOYHUKA, MECTO U3IaHMUs, U3ATEIbCTBO, TOJ U3JaHUS,
cTpanuua.). Ha xaxmoi crenyromieii cTpaHulle HyMepaluio CChbUIOK HAaYMHAIOT 3aHoBo (1,2,3...).

«5» (omauuno) — BEINIOITHEHBI Bce TpeOoBaHMs K pedepary: o0o3HaueHa mpobdiaema u 0doc-
HOBaHa €€ aKTyaJbHOCTb, C/IeJaH KpaTKUW aHallu3 pa3jIMYHBbIX TOYEK 3PEHUs HA paccMaTpuBae-
MYI0 TIpOOJIEMY ¥ JIOTHYHO M3JI0KEHa COOCTBEHHAs! MO3UIHs, C(OPMYIUPOBAHBI BBIBOJBI, TEMA
packpbITa MOJIHOCTHIO, BhIIEP:KaH 00BEM, COOIMOIeHbI TpeOOBaHUs K BHELUTHEMY O(QOPMIICHHUIO,
JIaHBI IPaBIJIbHBIE OTBETHI HA JOMOJHUTEIBHBIC BOIIPOCHI.

«4» (xopowo) — ocHOBHBIE TpeOOBaHUs K pedepary BBHITOIHEHBI, HO MPU 3TOM JIOMYIICHBI
HEeouETHl. B 4acTHOCTH, MMEIOTCS HETOUHOCTH B M3JIOKEHUHM MaTepHalia; OTCYTCTBYET JIOTHYe-
CKasl MOCJIEeIOBATENIbHOCTh B CYXKACHUSIX; HE BBIIEpkKaH 00bEM pedepaTa; UMEIOTCS YIYIISHUS B
oopmIeHHH; Ha TOTIOHUTEIHHBIE BOMIPOCH IPH 3aIUTE JaHBI HETIOJIHBIE OTBETHI.

«3» (yoosnemeopumenvno) — TeMa pedepata OCBElICHA YACTHUYHO; JIOMYIICHBI (haKkTuye-
CKHE OMIMOKM B CO/CP)KaHUM TEKCTa WJIM MPH OTBETE HA JONMOJHHUTEIBHBIE BOTPOCHI; BO BpEeMs
3aIIUTHl OTCYTCTBYET BBIBO/I.

«2» (neyooenemeopumenvno) — temMa pedepara He pacKpbiTa, OOHAPYKHUBAETCS CYILIECT-
BEHHOE HETTIOHUMAaHHE MPOOIEMBI.

Ilpakmuueckue u camocmoamenvuvle padpomel, 0oOMauwinue Onvimvl O0O0YUIAIOUIETOCS
OLICHMBAIOTCS, YUUTHIBAs CIEAYIOILIEE:

- KaueCTBO BBINOJIHEHUS TPAKTUUECKON 4acTH paboOThI;

- KayecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPHU 3aLIUTE PAOOTHI.

Kaxxapiii BuJ paboThI OIEHUBAETCSI 10 MATH OaTbHOM IIKaJIe.

«5» (omauunoe) — 3a TIyOOKOE U MOJTHOE OBIAJACHUE COJIEP)KaHIEM yueOHOTO MaTepHaa,
B KOTOPOM OOy4aromuicsi CBOOOTHO U YBEPEHHO OPUEHTHUPYETCS; 32 YMEHUE MPAKTUUECKU MPH-
MEHSTh TEOPETUUYECKHE 3HAHUS, BBICKA3bIBATh U OOOCHOBBIBATH CBOU CYyXKAeHMs. OLeHka «5»
(OTIIMYHO) Ipe/roiaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopowio) — ecnmu 00OydarOIMICS MOJTHO OCBOWIJ YUeOHBIH MaTepHuall, BilIaJeeT Hayy-
HO-TIOHATUIHBIM aIlllapaToM, OPUEHTHPYETCS B M3YYEHHOM MaTepuaje, OCO3HAHHO MPUMEHSET
TEOPETUYECKHE 3HAHUS Ha MPaKTUKE, IPaMOTHO M3JIaraeT OTBET, HO CoJiep KaHue U opma OTBe-
Ta UMEIOT OTJEJIbHBIE HETOYHOCTH.

«3» (yoosnemeopumenbho) — €Ciau 00yUaIOIMUNCS 00HAPYKMUBAET 3HAHUE U IOHUMAaHHE
OCHOBHBIX TOJOXEHUH yueOHOro MaTepualia, HO M3JaraeT ero HEroJHO, HEelocCleA0BaTeNbHO,
JOTTYCKaeT HETOYHOCTHU, B NMPUMEHEHHUH TEOPETUYECKHUX 3HAHWU TNPU OTBETE Ha MPAKTHKO-
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OpPUEHTHPOBAHHBIE BOIIPOCH]; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HeyooenemeopumenbHo) — eCiau OOyUYAIOIIMICS UMEET pa3pO3HEHHBIC, OECCUCTEM-
HBIC 3HAHUSA, OOIYCKACT OH_II/I6KI/I B ONpCACIICHUN 63,30BBIX HOHSITPIﬁ, HCKaXXa€T UX CMBICJI; HC
MO’KET IMPAKTHUYECKU MIPUMEHSATh TEOPETUUECKHIE 3HAHMUS.

Hmozosan konmponvnaa padoma OUSHUBACTCS MO MATH OATBHOW HIKAJIE CIEIYIOUIHIM
00pa3oM: CTOMMOCTb Kaxaoro Bompoca | Oami. 3a mpaBHIbHBIM OTBET CTYIEHT mMoijydaeT I
6asu1. 3a HEBEPHBIN OTBET UJIM €r0 OTCYTCTBHE OAJUIbI HE HAYUCIISIOTCS.

Ouenka
Ouenka
Ouenka
Ouenka

«5»
«4»
«3n
«2»

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

53



