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1. TIACITOPT PABOYEM ITPOIr'PAMMBI IUCITUIL/TNHBI

1.1. O6/1acTh NpuMeHeHHUsI padoyeil MPOrpaMMbI
Pabouasi mporpamma 00111e06pa3oBaTe/IbHOM yueGHOM JUCIUTUIMHEI SIB/ISIETCS YaCThIO

OCHOBHOM 00pa30BaTeibHOM rporpaMmel B cooTBeTcTBUM ¢ PT'OC asist crieranbHoCTH: 44.02.02
IpenodasaHue 8 HauaabHbIX Kaaccax (yKpynHeHHas TpyTina crieljuaabHocTent 44.00.00
ITedazoeuueckoe obpazosaHue), 1jist 00yJarOIUXCst o4HOU (hopMbI 00yUeHusl.

Pabouast nporpamMmMa pa3spaborana B cootBeTcTBur ¢ PI'OC cpegHero obirero obpa3oBaHusl.

Pabouast mporpamma pa3pabotana B cootBeTcTBrM ¢ @T'OC cpesiHero ob1iero oopa3oBaHusi, C y4eTOM
NpUMepHOM TporpamMMel  061jeobpa3oBarenbHON yuebHON gucLunvHel dusnKa, peKoMeH/[0BaHHOM
@®I'6OY [OII0 «MHCTUTYT pa3BuTHs mpodeccroHanbHOrO 00pa3oBaHHsS» B KauecTBe [PHUMepHOM
MIPOTrPaMMBI I/l peain3aliid OCHOBHOM MpodeccroHabHOM oO6pa3oBaTtesibHOM riporpamMMbl CITO Ha 6ase
OCHOBHOTO 0011Iero 06pa3oBaHus C TIoayueHHeM cpefiHero obiero obpa3oBanus ([Ipotokonm Ne _742_
oT« 17_»__ 08__ 2022_ r1.).

1.2. MecTo y4e0HOW AMCLMIUINHBI B CTPYKTYPe 0CHOBHOW 00pa3oBaTe/IbHOM IPOrpaMMbI
YuebHasi gucturuiviHa «Pusuka» u3ydaercs B 061jeobpa3oBaTe/ibHOM IHK/Ie yue6Horo ruiaHa OOTI
CITIO nHa 06a3e ocHOBHOrO 00IIero obpa3oBaHWs C TIOTy4YeHHEM CpefHero o0ijero obpa3oBaHUs
(TITICC3).

1.3. Ilnanupyemble pe3y/ibTaThl 0CBOEHHS 0011[e00pa30BaTe/IbHON AUCIUIUIMHBI B COOTBETCTBHH C
®I'OC CIIO u Ha ocHoBe @I'OC COO:

OcBoenue cozepkanust 0011ieo0pa3oBaTeIbHON yUeOHOM JUCIUIIIMHBI 00eCTIeurnBaeT JOCTH)KEHHE
00yYaroIIUMHUCS C/IeIYIOIIUX Pe3y/IbTaTOB:

JUYHOCMHBIX:
- YyBCTBO T'OP/IOCTH U yBa’KeHUsI K ICTOPUU U JIOCTYKEHHSIM OTeueCTBEeHHOM (pr3nueckoi
HayKu; (hM3UyecKr rpaMOTHOe TIoBeZieHre B MpodeCcCHOHaNTbHOM JiesiTe/TbHOCTU U OBITY TpU
oOparteHny C MpUOOpaMM U YCTPOHCTBAMU;
- TOTOBHOCTB K TIPO/I0JDKeHHI0 00pa30BaHus U TIOBLIILIeHUs KBa/MbUKalMU B U30paHHOMN
npodeCcCOHAIBHON AeATeTbHOCTH U 00BbeKTUBHOE OCO3HAHKE PO (GU3MUeCKUX KOMITeTeHLUH B
3TOM;
- yMeHHe UCII0/1b30BaTh JOCTH)KEeHUs] COBpDeMeHHOM (pU3nuecKor HayKu U pU3NUeCcKrux
TeXHOJIOTHH [1is TIOBbIILIeHUs] COOCTBEHHOTO UHTEJIJIEKTYalbHOTO Pa3BUTHSI B BbIOpaHHOM
ripoecCcroHaNBLHOM [1esiTeTbHOCTH;
- yMeHHe CaMOCTOSITe/TbHO 100bIBaTh HOBLIe [jist cebst (hr3nuecKrie 3HaHUSI, UCTIONb3YS JIJIst
3TOT0 [IOCTYTIHbIe UCTOYHUKU UH(OPMaLIUY;
- yMeHHe BbICTpauBaTh KOHCTPYKTHUBHbIE B3aMMOOTHOIIIEHHS] B KOMaH/ie TI0 PelleHHI0 001X
3ajiau;
- yMeHHe YIIPaB/IsiTh CBOel M03HaBaTeIbHOM JiesiTe/TbHOCThIO, TIPOBOJUTh CAaMOOLIEHKY YDPOBHS
COOCTBEHHOT'0 MHTEJIJIEKTya/IbHOTO PAa3BUTHSI;

MemanpeomMemHbIX:
- WCTI0/Ib30BaHue pa3/UyHbIX BH/IOB TT03HABATe/IbHOU JIeTe/IbHOCTHU AJIsl pellieHus1 (PU3NUecKrx
3afiau, MpUMeHeHre OCHOBHBIX MeTO/IOB TI03HaHUs (Hab/t0/ieHus1, OTTMCAaHKs1, U3MepeHus,
5KCTIepUMeHTa) /11 U3yueHUsl pa3/InyHbIX CTOPOH OKPY>Katolleil 1eiICTBUTeIbHOCTH
- WCTIO0/TIb30BaHNe OCHOBHBIX MHTEJI/IEKTYa/IbHBIX OTlepalivii: TOCTaHOBKU 3a/jauH,
(bopMyIMpoBaHus TUIIOTe3, aHA/IM3a U CHHTe3a, CpaBHeHus, 000011jeHs1, CHCTeMaTH3al|H,
BbISIB/IEHUSI IPUUMHHO-CJIE/ICTBEHHBIX CBsi3el, MOMCKa aHalIoroB, (hOpMYJTUPOBaHUsI BEIBOJOB /ISt
W3yueHHs pa3/IMYHbIX CTOPOH (Pr3MUeCKHX 0ObEKTOB, sIB/IEHUH U TIPOLIECCOB, C KOTOPHIMU BO3HUKAET
HeobX0JUMOCTh CTa/IKMBAThCS B MpodecCHOHaMbHOM cdepe;
- yMeHHe TeHeprUpOoBaTh Uer U OTpeesisiTh CPefiCTBa, HeoOXOAUMbIe [/l X pear3aly;
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- yMeHHe UCI10/1b30BaTh Pa3/IMyHble HCTOYHUKHU [J1s1 TIOy4YeHus: pru3nuecko nHpopmalyy,
OLIeHMBATh ee I0CTOBEPHOCTb;
- yMeHHe aHa/Iu3upOoBaTh U MpeJCTaB/IATh UH(OPMALMIO B pa3/IMYHbIX BUZAX;
- yMeHue 1yO/IMUHO TIpe/iCTaB/sITh pe3y/IbTaThl COOCTBEHHOTO MCC/IeZlOBaHUsl, BECTH
JIMCKYCCHH, JOCTYITHO ¥ TapMOHUYHO coYeTasi coZiep>kaHue v (hopMbl IIpe/iCTaB/sieMOoit
vH(popMaLy;

npeomMemHbIX:
- c(hOpMHPOBaHHOCTH IPe/ICTaBIEHUMN O PO/IU U MeCTe (PU3UKY B COBPEMEHHOW HayuHOU
KapTHUHe MHpa; MOHUMaHue (PH3UUeCcKor CyIHOCTH HabmoaeMbIx BO BceneHHOM siB/IeHHH, POy
¢131KM B JOPMUPOBaHUM KPyro3opa U (pyHKLIMOHA/IbHOW FPAMOTHOCTH YesioBeKa /1/Isl pelleHust
MpaKTUYeCKUX 3a/iay;
- B/Ia/leHHe OCHOBOIIO/IararwlUMu (PU3NYeCKUMU MOHATUSIMY, 3aKOHOMEPHOCTSIMH, 3aKOHaAMU U
TeOpUsIMU; YBepeHHOe HCII0/Ib30BaHHe (PM3UUeCKON TePMHUHOJIOTMU U CUMBOJIMKY;
- B/Ia/leHe OCHOBHBIMU MeTO/IaM{ HayUHOT0 [M03HaHUs1, UCTI0/Ib3yeMbIMU B (DU3HKe:
HabmojeHreM, OrMcaHueM, U3MepeHHeM, SKCIIepUMEHTOM;
- yMeHusi 00pabaTbiBaTh pe3y/ibTaThbl U3MepeHUid, 00HapyKUBaTh 3aBUCHUMOCTb MeXAy
¢bu3NUeCKMY BeJTMUMHAMH, 00bSICHSTD TIOTyUeHHbIe Pe3y/IbTaThl U [ie/laTh BBIBOJBI;
- c(OpMHPOBaHHOCTb YMEHUS peliaTh (pr3nueckue 3a/jauy;
- copMUPOBAHHOCTb YMEHUsI IPUMEHSITh MOTyYeHHbIe 3HaHWS /151 00BsICHeHUS YCIOBHIA
rpoTeKaHus (pr3UUeCcKUX sIBJIeHUH B TIPUPO/ie, NpodeCcCUoHanbHOM cdepe U /il IPUHATHS
MPaKTUUeCKUX pPelleHU B OBCeJHEBHOM KU3HU;
- cchOopMHUPOBAHHOCTh COOCTBEHHOM MO3ULIUM TI0 OTHOIIIEHUIO K (hH3nuecKou nHMOpMalLvy,
T10/Ty4aeMoil U3 pa3HbIX NCTOYHUKOB.

2. CTPYKTYPA 1 COAEPXAHUE TNCHOUII/INHBI

2.1 O6peM JUCHMIIIMHBI U BUABI y4eOHO# padoThl
OuHasn ¢opma 00yueHuUst

Buo yuebHoti pa6ombl O0vem uacos
O6beM o0pa3oBaTe/TbHOH MPOrPaMMBbI 108
PafoTa 00yuamomuxcs BO B3aMMO/IefiCTBHH C Mpemno/jaBare/ieM 108
B TOM UHCJIE:
JeKUnu (YpOKH) 54

B (popMe MpaKTHUeCcKOl MOAroTOBKY (ec/iy MpeslyCMOTPEHO) *

MpaKTUYeCKue 3aHATUSA 54

B (hopMe NpaKTUUeCKOM MOJATr0TOBKY (ec/iv NpeyCMOTPEHO)

nabopaToOpHBIe 3aHATHUS -

B (hopMe NpaKTUUeCKOM MOJATr0TOBKY (ec/iv NpeyCMOTPEHO)

VHvBUyanbHBIA TPOEKT -

CamocrosTenbHasi paboTa obydatoiierocs (Bcero) -

KoHncynbranuu -

[TpomMexxyTouHasi aTTecTalys B hopMe UmMo2080il KOHMpPos/ibHOU pabomnbi 6 1
cemecmpe U 3auema 6o 2 cemecmpe




2.2, TemaTuuyeCcKHi NJIaH U COJepP)KaHUe AUCLUTI/IMHBI

Ounas (hopma 0OyueHuUs

HaumeHoBaHue CopepixaHue yueGHOro MaTepuasia, IPaKTHYECKHE U TeopeTHYeCKHe 3aHATHUSI, CAMOCTOATeIbHasl padoTa Oo0Bem
pas3fesioB U TeM OﬁyanOH.[I/lXCH gacoB
1 2 3
Pa3pgen 1. MexaHuka
1.1. BeedeHue. Ypoxk: 2
du3rka — (yHgamMeHTaIbHas HayKa o pupo/e. EcTecTBeHHO-HayUHBINA MeTO[, TO3HAHKS, €r0 BO3MOYKHOCTH U
TPaHUIIbl TIPUMEHUMOCTH. DKCIIepUMEHT U Teopus B TIpoIiecce TI03HAHMUS TIPUPO/bl. 3HaueHre (GU3UKU TIPU OCBOEHUU
ripodeccuii CITO u cnermansHocTedt CI10. 3akoHbl mo3HaHUs B dr3uKke. MojenvpoBaHue GU3NUeCKUX SIBIEHUMN U
niporieccoB Pu3nyeckas BesimurHa. CummeTpusi ¥ prsrdeckre 3akoHbl. Pu3nveckre 3aKoHbI. ['paHULIBI
TIPUMEHUMOCTH (PM3UUeCKUX 3aKOHOB. [ToHsTHe 0 hr3HUecKol KapTHHEe MUpa
1.2. Kunemamuka Ypoxk: 2
Mexanunyeckoe BikeHHe. [lepemertienue. [1yTb. CkopocTk. PaBHOMepHOe NpsiMoMHelHOe ABKeHre. KoopauHAaThI
Tesla B IPOCTPaHCTBe. 3aMKHyTas chcTema. Touka orcyeta. Teopusi oTHocHTeNbHOCTH ["amuiiest
PearnbHOe IBKeHNE MaTepHa/IbHBIX Tesl. Y ckopeHue. CBsi3b CKOPOCTU U YCKOPEHUsI
1.3. PagHoyckopeHHOe U Ypok: 2
paeHo3ameo1eHHOe 0guiceHue | XapaKTep M3MeHeHUs YCKOpPEeHUs MPU pa3/MuHbIX BUaxX JBIKeHHs. AHA/N3 CJIOKHBIX BUZIOB JABWKEHUS B
kuHeMatuKe. CBoOOZIHOe MazieHue Tesl. [IBrykeHHe Tesa, OpOoIIeHHOTO BepTUKAIbHO BBepX. HeBecoMOCTb. [IBIKeHue
TeJia, OPOIIeHHOT0 TOPHU30HTAILHO
1.4 /TeudiceHue mesia noo Ypok: 2
Y2/10M K 20pU30Hmy [Br>KeHMe Tesa, OPOIIIEHHOTO TIO/] YTJIOM K TOPU30HTY. PaBHOMEpHOe JBMKeHHe TI0 OKPY>KHOCTH. [IBI)KeHUe Tesia 1o
KPUBOJIMHEMHOM TPaeKTOPUM KaK YaCTHBIM CTyuall TBIKEeHUs TI0 OKPY>KHOCTH. XapaKTePUCTHUKU ABWKEHUS TeJsia 110
OKPY>KHOCTHU
1.5 /leusiceHue no Ypok: 2
OKpyJicHOCIMU OnpegeneHne JBWKEHNS TI0 OKPY>KHOCTH, LIeHTPOCTPEMHUTE/ILHOE YCKOPEHHe U ero HarpasyieHue. JInHeliHas U
yTJIOBasi CKODOCTH, WX OTJIMUMeE U HaripasJieHue. [lepros v yacToTa BpalljeHus..
1.6 Cuna. Macca mena Ypoxk: 2
IMousitne «Cunax». Cuna Tsbkectd. Bec. Macca Tena. Criocobst u3mepeHust Maccel Tesl. Cuiibl B MexaHvke. Crma
TspKecTd. Cuia TpeHusi. Cusa ynpyrocty. [IpyunHbl BOSHUKHOBeHUs1 yripyroctu. Jedopmans, Bub! gedopmaLiviu.
3akoH ['yka
JomawHuti 3xcnepumenm no meme «Vi3mepeHvie CHIb»
1.7 3akonbt Hoiomoua Ypok: 2
3akoHbl MexaHUKU HeroToHa. IlepBoiii 3akoH HeroToHa. Cusia. Macca. imnynbc. Bropoti 3akoH HetoToHa. OCHOBHOM
3aKO0H K/1accuuecKol anHaMuKH. TpeTuit 3aKkoH HeloToHa.
1.8 I'pasumayuoHHOoe nose. Ypok: 2
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3aKoH BCEMHPHOI'O TATOTEHUA. FpaBI/ITaI_H/IOHHOE I10J1e. FpaBI/ITaI_H/IOHHOE 110J71e 1 JBH)KeHMe HebeCHBIX 00BEKTOB.

1.9 lJunamuka
epaujame/ibHO20 08UCeHUe

Ypok:
Cuibl, BO3HUKAIOIIIME TP JBWKEHUU Te/la TI0 KPUBOIMHEHHOW TpaeKTopruH. OCoOeHHOCTH 3aKOHOB TMHAMUKU
TIPUMEHHUTENIbHO K BpalllaTellbHOMY JABM)KEHUIO

1.10 Paboma. MoujHocmb. Ypok:
OHepaus. MexaHuueckasi pabota. MoijHOCTh. PaboTa CH/IBI TATOTEHMS], CUJIbI YIIPYTOCTH W CUJIbI TPEHMUS.
1.11«30/10moe npasuo Ypok:

MmexaHuku». IIpocmbie
MeXaHU3Mbl

3aKOHOMepHOCTH TIPoCTOro phiuara. OanHapHbIi 6/10K. Cuctema 06/10k0B. TTpoCThie MeXaHU3MBI. «30JI0TO€e TIPABHUIIO
MeXaHUKU»

1.12 Amnyabc

Ypok:
Nwmmysbce Tesa. 3aKOH COXpaHeHUst UMITyJIbCa. PeakTUBHOe ABIKeHUe.
CamocmosimenbHo: IIpriMeHeHre peaKTUBHOIO [IBWKEHUs. Y ClleXy B 0CBOEHMU KOCMUYeCKOI 0 IPOCTPAHCTBA

1.13 3akoH coxpaHeHus
3Hepauu

Ypok

MexaHuueckast sHeprusi. Kunetnueckasi sHeprus. KuHetrueckast sHeprus v pabota. TToTeHI[MaibHast SHEPTUS B
rpaBUTAIMOHHOM TioJie. [oTeHIManbHas SHeprus ynpyro AecOpMUPOBAHHOTO TeJla. 3aKOH COXPAHeHUsI TIOTHON
MeXaHHW4YeCKOoW 3Hepruv

1.14 Dnemenmbl
2U0poaspPoOOUHaAMUKU

Ypok
Mogenu xugkoctr. Knaccudukaiys ABKEeHUS )KUAKOCTH WM Ta3a. Y paBHeHHe HepPa3phIBHOCTH CTPyH. JlaMuHapHOe
U TypOyneHTHOe TeueHHe. [IpuMeHeHNe 3aKOHOB TU/IPOa3pPOIMHAMUKH

KonmpoabHnas pa6oma Nel

KonTtponbHas pabora Nel 1o pazgeny «MexaHWKa»

Pa3pen 2. OcHOBBI MOJTIeKY/IAPHON (PM3UKU U TEPMOJUHAMHKHU

2.1. OcHogéHble No/10XHCeHUA
MO/1eKy/15IpHO —
KUuHemuueckoli meopuu

Ypok

AToMuCTHYeCKasi TeOpUS CTPOeHUs BelljecTBa. Hab/roieHus U OTbIThI, TOATBEP)K/JAt0II1e aTOMHO-MOJIEKY/ISAPHOE
CTpOeHue BelecTBa. Macchl U pa3Mepbl MOJIeKy1. TeIrioBoe ABW)KeHKe YacTUL] BelllecTBa. BpoyHOBCKOe ABMKEHMeE.
Iuddysus. BpoyHOBCKOe ABMKeHUe U An(dy3us KakK J0Ka3aTe/bCTBO OCHOBHBIX nosioxkeHud MKT.

2.2. YpaeHeHue cocmosiHus
uodea/nbHO20 2a3d

Ypok

Cunbl ¥ 3HEPTrUsi MeXKMOJIEKY/IIPHOTO B3auMo/ieiicTeus. VneanbHbil ra3. Temriepatypa Kak Mepa cpeiHeit
KAHETUYeCKOUW SHepPTryy YacTHUIl. Y paBHeHHe COCTOSIHUS UjieabHOTO ra3a. OObsiCHeHe arperaTHbIX COCTOSTHUM
BelIlecTBa U (ha30BbIX MEPEXO/IOB MEXKAY HUMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX TIPe/ICTaBIeHUH.
CTaTUCTAYECKUH TTOAX0/ TIPUMEHUTE/IBHO K aHa/IU3Y CJI0XKHBIX CUCTeM MoJieKyJ1. [aBieHue ra3os. Pacripeznenenve
MOJIeKYJT WZieabHOro Trasa Mo CKOPOCTSIM

CamocmosimenbHo: TemriepaTypa Kak Mepa U3MepeHUsl cpeiHel KWHeTUUeCKOW SHepPruy MOJIeKyJ/l B 3aMKHYTOM
cucteme. Tepmomerpudeckoe tesio. IITkasnel Temmepatyp (Peomiopa, esbcust). AGcomoTHas IKaa TeMreparyp.
CamocmosimenbHo Kpuctasuinueckue v amopdHbie BemlecTBa. JKuKre KpUCTalIbl

2.3. PacnpedeneHue Mo/1eKyn
udea/1bHO20 2a3a nNo
cKopocmsam

Ypok

OcHOBHEBIe MapaMeTpsl TpoLieccoB B ra3ax. Cessb Mexxay HUMU. OcHoBHOe ypaBHeHre MKT. M3onpouecces! 1 ux
rpacduku. CBsi3b MEXKY JJaB/ieHHEeM M Cpe/iHeld KHHeTUIeCKOW SHeprueld Mosiekys rasa. Pabora rasa.

CBsi3b MKy HJealbHOM MO/Ie/bIO Ta3a U pealbHLIMM ra3zaMu. Y paBHeHHe MeH ieneeBa-KiamneiipoHa
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2.4 Ceoticmea 2a306 u Ypok 2
JcudKkocmeli Crpoenue xuakux Tej. CKOpOCTH ABW)KEeHUS MOJIEKYJ/T B )KUAKOCTSIX U UX U3MepeHre. [loBepXHOCTHOe HaTsDKeHue.
[lonarre «cMaurBaeMoCTb». CMauriBaeMble M HeCMaurBaeMble Mapsl BelecTB. Kpaesoit yron. Kanunsap. CeoicTBa
KanwjIsipoB
JloMamHuM 3KciepuMeHT: VccieoBaHUe KallW/ISIPHBIX SIBJIEHUN
2.5 Ceoticmea meepobix men Ypok 2
da3oBble nepexo/ibl. [TepBoHaYabHBIE TIOHATHS 00 OCHOBHBIX Mporieccax OcoOeHHOCTY TOBe/IEHUST TBEP/BIX TeJ U
JKUAKOCTeM MpU pa3/IMUHbIX TeMIiepatypax. PaciivpeHuye 1 ckaTve TBEP/BIX Tesl U KUAKOCTe.
IMepexopHbie (ha30BbIe) POLIECCH — CTIApeHWe W KOHeHcalusi. Brigenenve (mornomenne) teria. PopMysisl pacyera
2.6 dazoebie nepexoobl Ypok 2
[ToHsiTHe «BHYTPEHHSISI 3HEPT sl CUCTEMBI», CBSI3b €€ C ADYTMMU TePMOJMHAMUYECKUMHU XapaKTepUCTUKAMU
2.7 BHympeHHss 3Hepaus Ypok 2
cucmemnl. [NTonaTre «HackIeHHbIM Map». OCHOBHBIE CBOMCTBA HACHIIIEHHOT0 U HEHACKIIL[eHHOT 0 Tlapa. Kputrnyeckoe cocTosiHHe
BelllecTBa
2.8. Hacbiwjeunsili nap u e2o IIpakTnueckoe 3aHaTHe 2
ceoticmea. Kpumuueckoe Pemienvie 3agau 1o teme «CTpoeHMe Ta3000pa3HbIX, )KUAKUX U TBEPAbIX Te»
cocmosiHue geujecmed.
2.9 Tepmodunamuka. Ypok 2
YpaBHenue TerioBoro 6anaHca. ITepBoe Hayao TepMOAMHAMUKA. ATrabaTHEIN Tpoliecc. BTopoe Havano
TepMOAWHaMUKHU. TepMoarHaMHUuecKas 1i1Kasa TemmepaTtyp. CBoiicTBa rapoB. HachlljeHHbIN nap U ero CBOMCTBa.
Touka pocel. Kurnenve. 3aBUCMMOCTb TeMIlepaTypbl KUIeHUd OT AasseHud. [lepenaua teryia. Buzpl Teryionepesaun
2.10 ITepeoe Hauaso IIpakTHueckoe 3aHATHE 2
mepmoduHamvuku Bropoe Pemtenne 3amau no reme «®a30Bble nepexozbl»
Hayaji0 TepMOJUHAMHUKH
2.11 ITukn Kapuo. Tennoeble IIpakTHuyeckoe 3aHATHE 2
MAUWUHbL Peruenue 3agau 1o Teme «OCHOBBI TEDMOIHAMUKI»
KonmpoabHnas pa6oma Ne2 KonTtponbHas pabora Ne2 1o pazgeny «OCHOBBI MOJIEKY/ISIPHOM (PU3UKU U TEPMOJUHAMUKI» 2
Hmozo 3a 1 cemecmp 54 (30/24)
Pazpgen 3. DnekTpuueckoe U1 MarHUTHoOe MoJjie
3.1 IIpoeooHuKku u Ypok 2
Ous/1eKMpuKu 8 JV3eKTprKY B 3/1eKTprueckoMm roJie. [Tonspusanus ausneKTpukoB. 3akoH Kysona. ITotennuan. PasHocTs
3/1eKIMpUYeCcKoM nojie. MOTEHLUA/IOB. JKBUIOTEHLIMA/IbHbIE TOBEPXHOCTH. CBSI3b MEXX/Y HANPS’KeHHOCTBIO Y Pa3HOCTBIO MOTEHL[MAaI0B
KoHdencamopnwt 371eKTprUYecKoro moJs. [IpoBogHYKY B 31ekTpudeckoMm rosie. Korgercaropel. CoefuHeHHe KOHIEHCAaTOPOB B GaTapero.
OHeprus 3apsUKeHHOI0 KOHZeHCaTopa. DHeprus J1eKTPUYeCKOro I10JIs
CamocmosimeabHO: DJIEKTPUYECKOe Tosie. DNeKTpUYecKue 3apsbl. 3aKOH COXpaHeHud 3apsja. HarpsykeHHOCTb
3/IEKTPUYeCKOro To/1st. [IpUHIUN cyrepro3uiyy nosed. PaboTa cus 3/eKTpoCTaTUdecKoro ToJs
3.2 IlocmosiHHbIl MOK Ypok 2

OCHOBHBI€ MTOHSTHUS TTIOCTOSIHHOI'O TOKA. yCHOBHH, HEO6XOAI/IMBIE AJ11 BOSHUMKHOBEHUSA Y TTOJAE€PKAHUSA
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3/7IEKTpUUeCKoro Toka. Cuia ToKa U TJIOTHOCTb TOKa. 3akoH OMa /1151 yuactka 1enu 6e3 3/1C. Crocobbl coefUHEHMST
npoBoHUKOB [To/Has anekTpuueckasi Lierb. 3akoH OMa AJis1 1ernu, cogepskaieit uctrounuk J/JC. CoeguHeHue
HCTOYHHUKOB 3JIEKTPUUECKOUM YHEPTUM B OaTapero

3.3 Dsnekmpuueckoe
conpomue/eHue Mamepuasnos

Ypok

3aBUCHUMOCTB 3JIEKTPUUECKOr'0 COIIPOTUBJIEHUs OT MaTepuala, AJIMHbI U IUIOLaH MTOIIepeyHoro ceYeHus IIPOBOJHUKA.
3aBUCHUMOCTB 3/7IEKTPUUECKOTO COMPOTHB/IEHHS TPOBOIHMKOB OT TeMIiepaTypbl. 3akoH Jxoyns—I/lenrja. Pabora u
MOILHOCTb JIEKTPUYECKOI'0 TOKaA.

CamocmosimesbHo: TersioBoe felicTBUe ToKa. Mcnonb3oBaHue 3akoHa JkoyJisi-JleHna

3.4 Dnekmpuueckuti mok 6
Memannax, HCUOKocmsx u
2azax

Ypok

OneKTpUYeCKUH TOK B MeTasllaX, )KUAKOCTAX U ra3ax. CBepXMnpoBOAUMOCTb DJIeKTPOIU3. 3aKOHBI 3/1eKTPOJIH3a
ITpuMeHeHUe 31eKTposii3a Mloaun3alius ra3os. IIpuMeHeHe HOHU3UPOBAHHBIX Ta30B. I'a3opa3psiHbie TPyOKU.
JIroMuHecCLIeHTHbIe UCTOUHUKHU CBeTa

CamocmosimebHo: TIpuMeHeHVe MOHU3UPOBAHHBIX Ta30B. ['a30pa3psijHble TPyOKU. JIFOMUHECIIEHTHbIE UCTOUHUKU
cBeTa

3.5 MaznummHoe nose.
MazHumHbIll NOMOK

Ypok

MarnuTHOe 110716, BEeKTOp MHAYKIMYA MarHUTHOT'O TI0/1s1. 3aKOH AMIiepa. D/IeKTpOMarHUTHast UHAYKIUSA. MarHUTHBIN
MOTOK. [leficTBHe MarHUTHOTO TI0JIsl Ha MPSIMOJIMHEMHBIN MTPOBO/IHUK C TOKOM. PaboTa 1o mepemertieHH0 IPOBOJHUKA
C TOKOM B MarHUTHOM T10Jie [lelicTBHe MarHUTHOTO T0JIsI Ha ABYWXKYIIuiics 3apsif. Cusa JlopeHria.

Jomarnuii 3kcniepumenT: VicciiefoBaHye CTPYKTYPbl MarHUTHOTO 1107151 («oTorpaduisi» CUIOBBIX JTUHUMA
MarHuTHOTO T0JIS)

CamocmosimesbHo: VIcrio/ib30BaHHE 0COOEHHOCTeH MAarHUTHOTO TOJISA /IJ1sT 3aMMCH 3BYKa U M300paKeHUsT

3.6 DHepeuss MaGzHUMHO20
no.s

Ypok

[TpuHLMI AeliCTBUS 3/1eKTPOreHepaTopa v 3/1eKTpO/IBUTaTe st IOCTOSIHHOTO ToKa. [TpuHIumI paboTsl
3/1eKTPOU3MEPUTE/TbHBIX TIPUOOPOB.

B3aumogeiicTBue TOKOB. BuxpeBoe snekTpuueckoe rosie. CaMOMHAYKLMSI. DHeprusi MarHUTHoro nosst [lpumeneHue
3akoHa JIopeHuja. OnpeiesieHue yZieJIbHOTO 3apsifia. Y CKOPUTe U 3apsDKeHHbIX YacTUL|

CamocmosimesibHo: THUIIO/IOTHS] ¥ XaPaKTEePHUCTUKUA U3MEPUTe/bHBIX MPUO0pOB

3.7 IIoaynpogooHUKu

Ypok

TTonynpoBOHUKY DMeKTPUUYECKHH TOK B MOMTYTIPOBOHUKAX. COOCTBEHHAs! POBOIUMOCTD TOYTIPOBOHUKOB.
HoHopHas 1 akuenTopHas rpumMecy. ITomynpoBoAHUKY p- U n- TuMa. I10MynpOBOAHUKOBLIE TIPUOOPLI: JUOA, U
TPaH3UCTOP.

CamocmosimenbHo: TuprcTopbl. MUKponpoiieccopsbl. IToyTIPOBOAHUKY — OCHOBA COBPEMEHHOM 3/IeKTPOHUKH

KoumpoabHas paboma Ne3

KonTtponbHas pabota Ne3 110 pazjieny «3/1eKTPUUYeCKOe U MarHUTHOE T0JIe»

Pa3pen 4. Kosle0aHus 1 BOTHBI

4.1. MexaHuueckue
Ko/1e0aHust U 80/1Hbl

Ypok
Mexanuueckue Kosiebanus. KonebatenbHoe apkeHue. [IpeBpailjeHre SHepruy Npy Kome0aTebHOM ABUKeHHH.
CBobo/HbIe 3aTyXaroliye MexaHnuecKre KojaebaHusl.
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,Z[OMEIHJHI/Iﬁ IKCII€EpUMEHT: I/ICC]Ie,Z[OBaHI/Ie K0J1e0aHMM MaTeMaTUYeCKOro MasiTHHUKA

4.2 IIpunyun T'iotizeHca-
®dpenens

Ypok

BbIHY>K/IeHHbIe MeXaHUUeCKue Koebanusi. MexaHnueckuid pe3oHaHc. [Tpunrun I'tolireHca-®penens [ToHsATHE 0
Iudpakiuy MexaHnueckux BoJiH. VIHTepdepeHLvst BOH

Camocmosime/ibHO: Y IbTPa3BYK U ero UCIO0/b30BaHue B MeJJMLIUHE U TeXHUKeE.

4.3 DaekmpomazHuUmMHbIe
KosieGaHusl. IlepemeHHbIlL
mok. I'eHepamopbl moka

Ypok

CB000/THBIE 37IEKTPOMarHUTHBIE Kojiebanus. TTpeBpaiijeHre SHePTHU B KojiebaTe/TbHOM KOHTYpe. 3aTyXaroli[re
3/IEKTPOMAarHuTHLIe KosiebaHus. ['eHepaTop He3aTyXarolluX 3/IeKTPOMAarHUTHBIX KoJiebaHuii. BeIHYX/[eHHbIe
snekTpuueckue Kosnebanus B LC-koHType. [lepeMeHHBIH TOK. ['eHepaTOp MepeMeHHOr0 TOKa. PeakTMBHOE, EMKOCTHOE
U WHJYKTUBHOE COTPOTHUBJIEHHS TIePEMEHHOT0 ToKa. 3akoH OMa [ijist 3/IeKTPUUeCKOH 11eNy repeMeHHOro Toka. Pabora
Y MOIITHOCTh TIepeMeHHOT0 TOKa. DJIeKTPoABUTaTe/u riepeMeHHoro Toka ['eHepatopsl Toka. Tpancdopmaropsl. Toku
BBICOKOM yacToThl. OIHO U Tpexda3sHbIii TOK

CamocmosimebHo: TlonyueHue U Tiepeiaya 37eKTpo3Heprur. I1pobseMbl sHeprocOepexeHust

4.4 DnekmpomazHumHoe nosje

Ypok

OeKTpOMarHUTHOE TI0Jie KakK 0COOBIN BUJ MaTepUH. DJIeKTPOMArHUTHBIE BOJIHBL Bubpartop I'epiia. OTKpBITHIH
Kosie0aTe/bHbINA KOHTYP. M300peTenue paapo A.C. ITonoBbiM [TpUHLIAIIEI paIMOCBSI3U U TEIEBU/IEHUS.
Papguonokaropsl

CamocmosimeibHO: CKOPOCTh pacripoCTpaHeHUsI 3/IeKTPOMarHUTHbIX BOJIH. [lIKana 3/1eKTpOMarHUTHBIX BOJH.
Pagnoyrnipassienve. CoToBasi CBS3b.

KonmpoabHas paboma Ne4

KonTtponbHas pabota Ne4 1o pasgeny «KonebaHust v BOJTHBI»

Pazgen 5. OnTuka

5.1. I'eomempuueckas onmuka.
Onmuueckue cucmembl

Ypok

IIpupopga ceeta. CKOPOCTh pacripoCTpaHeHus CBeTa. 3aKOHbI OTPayKeHUs U NpesioMsieHus cBeTta. I1o/HOe BHyTpeHHee
oTpaxkeHue. JInH3bl. ['1a3 Kak ontuueckas cucreMa. JInH3el. @opMy/ia TOHKOM MH3bL. [1pesioM/ieHre Ha TpeXTpaHHOU
nipu3me. OnTHYeCcKre MPUOOPEI

JoMainHuii 3kcriepuMeHT: V3yueHne 3aK0Ha OTPaKeHHsI CBeTa

5.2 Ceemoeblie 80/1Hbl.
Hugpakyus ceema

Ypok
BosnHoBebIe cBoticTBa cBeTa. Judpakius cBeta. rdpakuyoHHas pelieTka.

CamocTosTe/1bHast padora
Jomariaui sxcriepumenT: HabmromeHve siBieHus Audpakiyy cBeTa Ha OZMHAPHOM I1[e/n

5.3 Humepgepenyusn ceema.
Hoaspusayus ceema

Ypok

Wutepdepeniusi cBeta. KorepeHTHOCTE CBeTOBBIX Jiyuell. IHTepdepeHLHst B TOHKMX TieHKax. [1osiockl paBHOM
tomuuHbl. Kosbia HeroToHa. Ionspusanys nonepeunsix BoH. [Toasipusanys ceerta. [IBoliHoe jlyuenpesioM/ieHue.
[Tonsponppl

CamocmosimesbHo: Vicnionb3oBaHWe HHTepdepeHNY B HayKe U TexHUKe. [ToHsSTHE 0 rosorpaduu

5.4 [Tucnepcus ceema

Ypok
[Jucniepcust ceta. Bugpl criektpoB. CriekTpel Mcityckadusi. CrieKTpbI IOIVIOIeHHs1. YJIbTpaduiosieToBOe M nH(paKpacHoe
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n3nyueHUs. PaBHOBeCHOe TeroBoe U3/yueHue.
CamocmosimenbHo: PeHTreHoBckue yun. VIX mpupoa v cBoiicTBa M crnosib30BaHe BOTHOBBIX CBOMCTB CBeTa B HayKe

" TeXHHUKe

KonmpoabHnas paboma Ne5

KouTponbHas pabota Ne 5 1o pasgeny «OnTrka»

Pa3zpgen 6. OCHOBBI crieia/IbHON T€OPHU 0THOCUTE/ILHOCTH

6.1 2aemenmbt CTO

Ypok
MHBapraHTHOCTb MOAY/Isl CKOPOCTH CBeTa B BaKyyMe. [IpyuHIUI OTHOCUTeNBHOCTH DWHIITeliHa CBsI3b MacChl U
3Hepruv cBOOOZHON YaCTULIbI. DHEPTHUsl TIOKOSI.

Pa3pen 7. DiieMeHThI KBAaHTOBOM (QU3NKHU

7.1. Keanmoenle ceoticmea
ceema.

Ypok

Hyami3m cBoticTB cBeta. KBaHToBast ontvika. KeaHtoBasi rumnoresa [Tnanka. @otoHbl. BHerHMi hoTo3/1€KTpUUeCKUit
3 dekT. YpaBHeHue DiiHIITelHa A5 BHelHero ¢hoTtosddekTa. KpacHas rpanuiia porosddekra. BHyTpeHHM
dotoaddert. Poton. Tunel dhorosnemedToB. JaBnenue ceeta. KBaHTOBbIE Te€HEPATOPEI

JomaiiHuii 3kcniepumenT: HabmroeHre MH(paKpacHOTO W3TyUYeHHs C TIOMOIIbI0 MaTPHIIbI (poToammapara COTOBOro
TenedoHa

7.2 du3uka amoma

Ypok

®dusrka atoMa. Pa3BuTre B3I/Is1J0B Ha CTPOEHHeE BelllecTBa. 3aKOHOMEPHOCTH B aTOMHBIX CIeKTpax BoZopoza. Mogenu
ctpoenus atoMa. OmbiTel 3.Pe3epdopa ITocrynatel Bopa. Mogens atoma Bogopoa o H.Bopy.

du3MKa aTOMHOTO siiipa. EcTecTBeHHas pa/[MOaKTUBHOCTDb. 3aKOH PaZIM0aKTUBHOTO pacmna/a. Criocobwl HabmoeHns U
perucTpaluu 3apsbkKeHHbIX UaCTHL]

CamocmosimensHo: DPpdekt BapunoBa—UepeHKoBa.

7.3 CmpoeHue amoma.
S0epHble peakyuu

Ypok
CrpoeHue aToMHOro siipa. JJedeKT Macchl, SHeprusi CB3U U yCTOMUMBOCTb aTOMHBIX silep. SliepHble peakliyy.
NckyccTBeHHas paZiMoakTUBHOCTL. Pafuaiiug v ee BivsiHUe Ha YesloBeKa

CamocmosimebHo: HonyquHe PaArOdKTUBHBIX U30TOINIOB U UX IPUMEHEHNE. Bbuonoruueckoe ,Z[eﬁCTBHe
PagHOaKTHUBHBIX HBqueHHP’I.

7.4 [TeneHue msicennlx soep.
TepmosidepHas peakyus

Ypok

Henenue tsokenbix sifep. LlernHas sigepHas peakiysi. YTipaB/siemasl LiellHasi peakUusi. 1epHbIi peakTop.
TepmosinepHas peakius. TOKOMAK.

CamocmosimenbHo: Vicnionb30BaHWe aTOMHOM SHEPIMY B MUDHBIX LieJIsiX. SljepHast SHepreTvka B COBpeMEHHOM MHUpe.

7.5 DsnemenmapHble yacmuypbl.
CogpemeHHas uzuueckas
KapmuHa

Ypok
OneMeHTapHble yacTullbl. CoBpeMeHHasi pu3nueckast KApTUHA MUPa

Konmpoabnas pa6oma Ne6

KonTtponbHast pabota Ne 6 1o paszieny «D/ieMeHThl KBAaHTOBOH (PU3UKM»
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Pazpen 8. Opomonus BeenenHoi

9.1. Dnemenmbl acmpoHomuu | Ypok 2
u acmpogu3suku CoJsiHeyHas crcTema, NJIaHeThl, CITyTHUKY, aCTePOUbI ¥ KOMeThl. 3Be3fbl. ['anakTrka. BcemeHHas
Hmozoeas koHmpoabHasn Hmozoeast koumpoibHas paboma 2
paboma
Hmozo 3a 2 cemecmp | 54 (24/30)
54/54

HTOro:

JIeKIMi/TIpaK THYeCKHUX
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3. ®OHJI OIITEHOYHBIX CPE/ICTB I/ TIPOBEJEHUS TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTAIIIM OBYYAROIIXCA ITO JUCITUTTAHE

®oH/ o1jeHOUHbIX cpeAcTB (manee — ®OC) — KOMIUIEKT METOJUYECKUX U KOHTPOJIbHBIX
MaTrepHasoB, UCII0/Ib3yeMbIX IIPY IIPOBe/IeHUH TeKYIlero KOHTPOJIsi OCBOEHHUs pe3y/IbTaTOB
00yueHus 1 mpomexyTouHoi attectauud. (IIpunoxenue 1).

4. YCJIOBHUSA PEAJTM3ALINA JUCLIAILIMHBI
4.1. Tpe6oBaHNA K MUHUMA/JILHOMY MaTepPHa/IbHO-TEXHHYECKOMY 00ecredeHHI0

@®oHA oLeHOYHbIX cpeAcTB (mamee — POC) — KOMIUVIEKT MeTOAUYECKUX M KOHTPOJIbHBIX
MaTepuasioB, UCIOJb3yeMbIX TIPU TIPOBEJEHUM TEKYLLero KOHTPOJISI OCBOEHHWS pe3y/bTaTOB
00yueHHUsI U POMEXYTOUHOM aTTeCTal[uHy.

TumnoBble KOHTPOJIbHBIE OLIEHOUHbLIE Cpe/ICTBA, HEOOXOAMMBbIe [/s1 OLeHKA 3HAaHUW, YMEeHUH,
HaBBIKOB U OTbITa JeSTeIbHOCTH, XapaKTepU3yHIIUX 3Tarbl (HOPMUPOBAHUST KOMIIETEHLIUN B
Tripoijecce oCcBoeHUst 06pa30BaTe/IbHOM MTPOrPaMMbI M METOZIMUeCKIe MaTepHrasbl, OTIpe/ieIstoliye
MpoLielyphbl OL[eHMBAHUS 3HAHUM, YMEHUM, HAaBbIKOB U OIbITa JesiTe/lbHOCTH, XapaKTepPU3YOLINX
3Tarbl POPMHUPOBaHUSI KOMITeTeHLIUM rpe/cTaB/aeHbl B [IpunoykeHUH.

4. YCJIOBUA PEAJINBAIIA JUCLTUTI/IMHBI

4.1. TpeboBaHHA K MUHUMA/IbHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecreyeHHIo

[yis1 ocBOeHUsT AMCLMIUIMHBI TpebyeTcsi yueOHasi ayAUTOPUS, KOTOpasi [IOJDKHA Y/IOBIETBOPSITh
TpeboBaHusiM CaHUTapHO-3THUJEeMHOIOTHUECKMX TIPaBW/I W HOPMATMBOB U OBITH OCHAll[eHa
TUTIOBLIM 000py/I0BaHUEM, B TOM UHC/IE CITel[Ha/IM3MPOBaHHON yueOHOM Mebesbio U CpeJicCTBaMU
o0yueHus1, JOCTaTOUHBIMU [I7Is BBITIOIHEHUsI TPeOOBaHHUI K YPOBHIO MOATOTOBKH 00YUarOIIUXCSI.
4.2. YuyeOHO-MeToJuUeCKOe U HH()OPMALIMOHHOE 00ecrieyeHHe AUCIHHUIITMHBI (MOAYJIs1)

4.2.1. IlepeyeHb OCHOBHOM U /{OTIO/THUTE/ILHON yueOHOI TuTepaTypbl, HE00X0AMMOMH /ISt
0CBOEHMA AUCIUIUIMHBI (MOAY /1)

OcHoBHas yyeOHas iMTeparypa:

1. Poraue M.H., Jlepuerko O.A. ®usnka. YueOHbIHM Kypc [/isI CPeAHET0 MpoheccuoHaIbHOTO
obpasoBanust: YuebHoe nocobue g CITO.M: UsgaTtenscTBo «JIanb» (CIT0O), 2023.-312 c.
https://e.lanbook.com/book/276449?category=918 (mata obparrenus: 29.05.2025).

Jlono/iHUTeIbHAsA yyeOHasA iMTeparTypa:

PapvoHoB, B.H. ®u3suka 1151 KosuieyKel:yu.rmoc. st CpeiH.mpod.00pa3oBaHUs
/B.H.PagnoHoB.- M.:13a-Bo FOpaiit, 2023.- 202 c. [DnekTpoHHbIM pecypc]. URL:
https://urait.ru/search?
words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+
2%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
(mata obparrerus: 09.09.2023).

4.2.2. IlepeueHb pecypcoB MH(}pOpMaLOHHO-Te/IEKOMMYHUKAMOHHON ceTH «VIHTepHeT»
(masee - cetb «/IHTEPHET»), HEOOXOAMMBIX /I OCBOEHHSI JUCIUILIHHBI (MO/yJIs1)
Ne | HaumeHoBaHHe 3/IEKTPOHHOH OMO/THOTEYHOM CHCTEMbI
1. | Ba3sa 3/1eKTPOHHBIX TIEPUOJUUECKUX H3AHUH

2. | OBC «JlaHb»

3. | Ba3a manHHbIX «DJIEKTPOHHO-6HO/MHOTeUHas cicTeMa elibrary»
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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

4. | 3BC «YuuBepcureTcKas 61ubIMOTeKa OHJIaiiH»

5. | DneKTpOHHO-OMO/HMOTeYHas: CUCTeMa Znanium

6. | DnexrpoHHo-6MbMOTeYHas cucteMa «35C FOPAUT

Ilepeuens gorosopo DbC u B/J

Yue6ubiii rog HanMeHoBaHMe JOKYMeHTa C yKa3aHUeM Cpok aeucrBus
PEeKBH3HTOB AOKYMeHTa
2024/2025 Horosop Ha foctyn K O95C ZNANIUM.COM
Mexay Y YHuT B nuue gupekropa C® YYHuT u c 1121%7722%2256H0

000 «3HaanyM»Ne 272-36¢ ot 11.07.2024

Iorosop Ha goctyn K 35C «35C FOPANT»
(monHast Kosutekiust) mexkay Y YHuUT B nune
mupektopa C® YYHuT n OO0 «3neKTpoHHOe
m3gatenbcTBo FOPAWT» Ne 1/25-36¢ oT
06.03.2025 1.

C 06.03.2025 o
05.03.2026

Horosop Ha foctyn K ObC «YHUBepcuTeTCKas
6ubsmoTeka oHmaH» Mexay Y YHuT
«Hekcmegua» Ne 223-332 ot 20.08.2025

01.10.2025 no
30.09.2026

Horosop Ha goctym K ObC «JlaHb» Mexay
YYHuT u uznatenbctBoM «JIaub» Ne 223-255 ot
25.06.2025

C 08.08.2025 no
07.08.2026

Horosop Ha goctyn K COb mexay YYHuT u
n3gaTensCTBoM «Jlaub» Ne COB 47-71C 5010-24
ot 04.06.2024

C 04.06.2024 1o
20.05.2026

[loroBop Ha JOCTYII K 3/IEKTPOHHBIM U3J,aHUSIM B
cocrtaBe 0a3bl jaHHBIX «HAYUHAS
SJIEKTPOHHASA BUBJIMOTEKA
eLIBRARY.RU» mexay YYHuT u OOO HOb
Ne 223-423 ot 22.10.2025

C 01.01.2026 1o
30.12.2026

[ToroBOp Ha ZIOCTYII K 3/IEKTPOHHBIM U3JAHUSIM B
coctaBe 6a3bl aHHbIX «HAYUHAS
SJIEKTPOHHASA BUBJIMOTEKA
eLIBRARY.RU» mexny YYHuT u OOO HOb
Ne OI'3-1283 ot 05.12.2024

C 01.01.2025 o
30.12.2025

Horosop Ha goctyn kK O95C BOOK.ru (moctyn K
yueOHUKY: OCHOBBI POCCUHCKOU
roCyJapCTBEHHOCTH : yueOHUK / A. B. Maibko,
A. A. Bunikos, B. B. I'ypbes [u Ap.] ; oz pe. A.
B. Manbko. — Mocksa : KHoPyc, 2024. — 263 c.
— ISBN 978-5-406-12322-5) mexxny YYHuT B
maue nupektopa C® YYHuT u OO0 «KHoPyc
Meaua» Ne 6/H ot 16.10.2024 1.

C 23.10.2024 o
22.10.2025

4.2.3. IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTHUMH, HCI0/Ib3yeMbIX MIPH OCYI[eCTB/IEHUH
o0pa3oBaTe/ILHOrO0 NMPOLiecca Mo AUCHMILVIHHE (MOAY/II0), BK/II0Yas epedyeHb
MPOrpaMMHOro ofecreueHns U HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IpH

He00X0MMOCTH)
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HaunmeHnoBaHnue Koz-Bo ITIK

Office Standart 2010 RUS OLP NL 200/ JTurieH31oHHbIH 10T0BOpP Ne04297 OT
Acdmc 9.04.2012

Windows 10 HeorpanuuenHo / Microsoft Imagine.

IMToammcka Ne8001361124 ot 04.10.2017T.
OnekTpoHHO-0Mb/MOTeuHast cucteMa  HeorpanunuenHo/ 3HAHMYM OOO [loroBop
Znanium ot 09.07.2024 Ne 2024 36¢

5. UHBIE CBEJJEHUA U (M/IN1) MATEPUAJIbBI

5.1. ITepeueHb 00pa3oBaTe/IbHBIX TEXHOJIOTHIl, HCII0/Ib3yeMbIX MPH OCYIeCTB/IEHHH
o0pa3oBaTe/IbHOrO MPOLecca Mo AHCHUILIHHE

AKTHBHbIEe U HHTepPaKTHBHbIE ()OPMbI IPOBe/ieHUA 3aHATHI

Hcnonb3yromes akmueHble U UHMepakmugHble MemoObl 00yUeHUs 8 npoyecce uzyueHus OUCYUNAUHBI
KOMNblomepHble CUMYASYUU, Oe108ble U po/esble Upbl.
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IMPUJIOXXEHUE 1
MWUHHUCTEePCTBO HAayKH M BBICIIEro oopa3oBanusi Poccuiickoii ®@ezepariyu
denepasbHOe TOCYZAAPCTBEHHOE Or0/KeTHOe 00pa3oBaTe/ibHOe yupexKieHue
BBICIIIEr0 0O6pa3oBaHus
«Y UMCKU yHUBEPCUTET HAYKU U TEXHOJIOTUM»

CrepivTaMakCKui Guinan

KOJITIe K

®OH/I OLIEHOUHBIX CPEJCTB
OYIL08 ®U3UKA

HanMeHoBaHue CrieljiaJlbHOCTH
44.02.02 IIpenodaeaHue 8 HAUA/AbHbIX K1ACCAX

Keanudukaliys BbIIyCKHHAKa
Yuyumeab HauanbHbBIX K1acCCO8

dopma obyueHusI: OUHasi

Crepnuramak 2026
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I ITacnopT ()oH/OB OI|€HOUHBIX CPE/ICTB

O0s1acTh IPUMEHEeHUsA

®on/j oneHouHbIX cpefcTB (POC) npeHa3HayeH /7151 IPOBEPKU pe3y/bTaTOB OCBOEHUS
mucuurinael OYTI.08 ®Pu3uka, BXOAsALlEHM B COCTaB MNPOrpaMMbl MOJATOTOBKM CHELIUA/IMCTOB

cpepHero 3sena mo crenuansHoctd 44.02.02 TIPEIIOJABAHUWUE B HAYAJIBHBIX

KIIACCAX (YuuTenb Haya/JbHbIX K/accoB). PaGora ofyuamomuxca BO
B3aHMO/IeHCTBUH C npenojaBareneM 108, Ha camocTosiTe/ibHY 0 paboty 0.

2. ®opMBbI KOHTPOJISA U OLIeHKH Pe3y/IbTaTOB 0CBOeHUs JUCLIUIIMHBI
KoHTpo/Ib 1 O11eHKa pe3ybTaTOB OCBOEHHUS — 3TO BbIsIB/IEHUEe, U3MEPEeHUe U OL[eHHBaHUe
pe3yJIbTTOB OCBOEHUSI JUCLIUII/IMHBI.

B cootBercTBrH ¢ yueGHbIM rutanoMm crieranbHoct 44.02.02 ITPEITOJABAHUE
B HAYAJIBHBIX KJTACCAX (YuuTenb Haua/lbHBIX K/1aCCOB), paGoyeii mporpaMmoii

06111e00pa3oBaTe/IbHON YUeOHOM AUCHUTUIMHBI «PU3HKa» MpeyCMaTpHUBaeTCsl TeKYIUN U
TIPOMEKYTOUHBI KOHTPOJIb Pe3y/IbTaTOB OCBOEHMS.

KOHTPOJISA
Tekyl i KOHTPO/b YyCIIEBa€MOCTH TIpe/CTaB/isieT 000 TIPOBEPKY YCBOEHHUsSI y4eOHOro
MaTepuasa, peryysipHO OCYIIeCTB/IIeMYIO Ha MPOTSDKeHHUH Kypca 00yueHusl.

Tekyluii KOHTPO/b pe3y/IbTaTOB OCBOEHUS [AWCLUIUIMHBI B COOTBETCTBUM C paboueit
MporpaMMOMl UM KaJleHJapHO-TeMaTUYeCKUM TUIAaHOM TIPOMCXOAUT TIPU  UCTIOhb30BaHUM
CJIeAIOIIUX 00s13aTeTbHbIX (hOPM KOHTPOJIS:

— 8bINO/MHEHUe U 3awuma AabopamopHbIx U npakmuueckux paoom,

- NpoBepKa 8bINOAHEHUS] CAMOCMOsiMe/AbHOU pabombl 06yUarWuxcs,

- NposepKa 8bINOAHEHUS KOHMPO/bHbIX pabom,

- 8bINO/HEHUe U 3aWuma Kypcogoz2o npoekma (ecau npedycMompeHo npo2pammol).

Bo3moodicHbl  Opyeue ¢opmbl KOHMpOAsi — NpoeKmHas OesimenbHOCMb, UCCAe008amenbCKas
dessme/sibHOCMb U Op.

Bo Bpems npoBe/ieHUs1 YUeOHBIX 3aHSTHIN JIOTIOJTHUTETBHO UCIOMb3YIOTCS CIeAyIole (GopMbl
TEKYIL[eT0 KOHTPOJISI — YCMHbIU Onpoc, peuwleHue 3aday, mecmupogaHue no memam omoeabHbiX
3ausmutl.

BbINo/THeHHEe W 3alUTa MPAaKTHUYeCKUX padot. [IpakTrueckre paboThl MPOBOASTCS C IIeJbIO
YCBOEHHS U 3aKperyieHUsl pe3y/bTaTOB OCBOEHUS AUCLIUILIMHBL B X0/l TpakThuueckoi paboThl
oOyuaroluecs: y4aTcsi Ucno/sb308amb (popmy/bl U NPUMEHSIMb pa3auyHble MemoouKu pacyemad
aHanau3upoeams NojyueHHble pe3yibmambl U 0eaamb 8bl800bl, ONUPAsICh HA MeopemuyecKue
3HAHUS.

[TpakTHyeckure pabOThI MPOBOASITCS C LIe/IbI0 YCBOEHUS M 3aKPETUIEHUS Pe3y/IbTaTOB
OCBOEHUsI AUCLUTUIMHBL. B X0/1e mpakTHuecKoil paboThl 00yUaroIecs: yuaTcsi Ucno/ib308amb
¢popmybl, U NpuMeHsIMb pazauuHble MemoouKu pacuema, aHaAU3UpoO8aMb NO/MyUEHHble
pe3y/ibmambl U 0eaamb 8bI800bI, ONUPASICb HA MeopemuuecKue 3HaHusl.

CITHCOK TIPaKTUUYeCKUX paboT:
[TorpertHocTy U3MepeHu HU3MUYECKUX BeTUUKH.

1
2. BpluncieHre yCKOpeHUsl CBOOO/IHOTO TaZieHus! C TIOMOIIIbI0 MaTeMaTHeCcKoro MassTHUKA
3. N3yuyeHue 3aKOHa COXpaHeHHs UMITy/IbCa Ha IpMMepe yJapa 11apoB

4. WccnepoBaHye 3aKOHOMEPHOCTEM CyXOr0 TPeHUsI

5. W3mepeHue ko3¢ ¢uiieHTa MOBEPXHOCTHOTO HATSDKEHUsI METO/IOM OTphIBa KOJIbLia

6. 3yueHue U30TepMUUECKOro MpoLiecca

7. W3yueHue aiiabaTHOTO PACIITMPEHHUS Ta30B

8. MHccnemoBaHve XapaKTepPUCTHK 3/IEKTPOCTAaTUUYECKOTO T10JIS

9. MWccnepoBaHue siBeHUSI B3aUMHOM UHAYKLUU.
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10. 3aKOHOMEPHOCTH 3aTyXalOIIX /IeKTPOMarHUTHBIX Koe0aHuit

11. N3yueHre UHIYKTUBHOCTU U KOH/JI@HCATOPA B 3/IeKTPUUYECKUX LieTIsaX.
12. I3y4yeHne 3aKOHOB reOMeTpUYeCKOW ONTUKHU

13. OnipefienneHrie XxapakTepPUCTHK JIMH3 PA3/IMUHOIO TUIIA

14. OnipefienieHyvie J/IMHBI BOJIHBI CBETa

15. UccnenoBanue qudpaki[MOHHOM peIeTKHU.

16. N3yueHue 3akoHOB ¢oTO3/1eKTprUeckoro ¢ dekra

17. I3yueHue 3aKOHOB TeIJIOBOT'O U3/TyUeHUs

[TpumepHbIe 3a7laHus TTPAKTUUECKUX paborT.
1.ITorpelrHOCTH M3MepeHUi (PU3NUeCKUX BeTMUMH

3agaua 1.0Onpejenure II0THOCTb IPAaHUTA, €C/IM Macca rpaHura m= 168,52 r,
a6Co/II0THas MOrpeInHoCTh Macchl A m= 0,01 r, TOUHOCTH U3MepeHus oobema AV= 1 cm®, 06bem
YKUJKOCTH B IIM/IMHApPe Ge3 rpaHuTa paBeH 161 mi, ¢ rpanutom — 223 M. Haiigure
abCOJTFOTHYIO M OTHOCUTE/TbHYIO TIOTPeIIHOCTH HaXO0KAEeHHs TVIOTHOCTH.

3amaua 2. TemniepaTypHble U3MeHeHUs BJIUSIOT Ha pa3Mepbl U3MePUTEeIbHBIX TIPUOOPOB U
MX MOTPelIHOCTb. B KaKuX mpejiesiax MOKeT U3MeHsIThCsl TeMIiepaTypa CTalbHOU
M3MepUTeNLHON MuHeKy fyuHoi [;= 300 MM, uTO6BI M3MeHeHue JyIMHBI Al He MpeBbIIIano
1[eHbl /lefieHus1 Tpubopa, paBHOW 1 MM?

3azmaua 3. Kakyro [JIMHY UMeeT [opora, eC/iv NPy NMoKa3aHusgX crugoMeTpa 65 KM/u
aBTOMOOMJIb TIPOXOIUT Bech TyTh 3a 3,0 yaca, 1ieHa JiefieHust criizioMmeTpa 5 km/u. Hatiaure
abCOJTIOTHYIO M OTHOCUTE/TbHYO TIOTPeIIHOCTb HaXOKEeHHs Ty TH.

2.Brruncnenue YCKOpeHHs CBO60,£[HOFO MMaeHudA C MOMOINB0 MATEMATUUECKOI'0O MAsATHHKA

3apaua 1. TIpu nipoBeieHry 1abopaTOpHOI pabOTHI 0 BBIYMCIEHUIO YCKOPeHHsI
CBOOO/IHOTO TaJIeHusT MaTeMaTUUeCKUi MasiTHUK JJTMHOUW 1M coBeprmn 3a Bpemsi 34 ¢, 17
Kosiebanuii. Kakoe 3HaueHue ycKopeHUst CBOOOIHOTO Ta/IeHusI MOTyUYeHO 13 JaHHBIX OIbITa?

3azaua 2. Berurvciuts nepuog T MaTeMaTrUueCKOro MasiTHUKa, eC/iv JjIMHa ero
rogBeca 1=0,9m.

3amaua 3. Kakyto fyiuHy ToiBeca JIo/bKeH UMeTh MaTeMaTUYeCKUA MasiTHUK, UTOOBI ero
niepuoz, 6611 paBeH 3,14 c?

3. V3yueHue 3aKOHa COXpaHeHUs UMITY/IbCa Ha MPUMepe yZapa II1apoB

3azaua 1. [Ilap Maccoii 2 Kr JBUKETCSI CO CKOPOCTbIO 4 M/C U CTaTKUBAETCsI C
HEeIO/[BI>KHBIM 111apoM Maccoi 6 kr. KakoBa OyZieT CKOpOCTb ¥ HarpaB/ieHre [[B>KEeHHsI TIepBOTO
11apa Iocsie yrpyroro yjapa, ecii CKOpOCTb HEIIO/IBW)KHOTIO 1l1apa MocJjie yapa OKaKeTcst
paBHou 1 m/c?

3agaua 2. 2 mapa ¢ Mmaccamu 10 Kr 1 20 KT JBUXKYTCS 110 TOPHU30HTa/IbHOMY »Keyioba
HaBCTpeuy Jpyr APYry CO CKOPOCTAMHU 4 M/C ¥ 6 M/C COOTBeTCTBeHHO. Onpezie/iuTs MOZYJ/Ib
CKOPOCTH Y HarlpaB/ieHue JBWKeHUS Ka)K/0ro 111apa Iocjie HeyIpyroro CTOJIKHOBEHUS.

3agaua 3. C tenexxku Maccour 10 Kr, KOTopasi IBUXKeTCS 0 TOPU30HTATIbHOM NPSIMOW CO
CKOpOCTbIO 1 M/C, CTIphIrMBaeT Ma/iburK Maccoi 40 K CO CKOPOCTbIO 3 M/C B HarpaB/IeHUU
TIPOTUBOIIO/IO)KHOM HaIlpaB/IeHUIO JBYKeHUs TesleXXKU. Orpesie/IMTh CKOPOCTh TeJIeXKKH Cpasy
TI0CJIe TIPbDKKa Malb4yMKa.

3apaua 4. Teno gBwkeTcs 1o npsamoi. [Toz nelicTBUeM NOCTOSIHHOM CUJIbl BEJTMUMHOU
2 H 3a 3 ¢ Mozy/ib UMITyJIbCa Tejla YBeTUUYU/ICS U CTasl paBeH 15 Kr - M/c. KakoB
NepBOHAava/IbHbIM UMITYJIbC Tell.
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4.VlccnepoBaHre 3aKOHOMEPHOCTeN CyXOro TPeHUsI

3azaua 1. bpycok Maccoii 5 KujiorpaMm CKOJIb3UT M0 TOPHU30HTA/IbHOM TTOBEPXHOCTH.
Cwua TpeHus cKoybkeHus paBHa 20 H. Haviaure cuty TpeHwUst, ecri Macca OpycKa YMeHbBIIUTCS
B /IBa pa3a, a KO3(QULMEHT TPeHUsI OCTAHeTCsl HEM3MEHHbBIM.

3azaua 2. Teno CKOMb3UT M0 FOPU30HTA/IbHOM T/I0CKOCTH. Haiitu ko3 duiiveHT TpeHus,
ec/v cuila TpeHus paBHa 5 H, a cuna faBnieHus Tesa Ha ruiockocts — 20 H.

3apaua 3. JIbpkHUK Maccou 60 Kr, UMerL1i B KOHLe CITyCKa CKOpoCTh 10 m/c,
ocTaHas/MBaeTcs yepe3 40 ¢ rocsie OKOHYaHUS CITyCKa.

3agaua 4. Auwk maccoit 10 KT CTOUT Ha FOPU30HTa/ILHOM To/1y. Ko3dduieHTt TpeHus
MeJK/y I10JIOM U ALMKOM paBeH 0,25. K fLUKY B TOPHM30HTa/IbHOM HarlpaBJieHUu!
npuk/azeBatoT cuiny 16 H. CaBuneTcs i1 oH ¢ MecTa. KakoBa cuiia TpeHUs: MeXAy ALUKOM U
10JI0M?

5.U3mepenue ko3¢ dulirieHTa MOBepXHOCTHOT'O HATsPKEHUsI METO/JOM OTphIBa KOJblia

3azaua 1 ToHkoe nipoBo/ioUHOe KobLo K aruameTpom 34 MM, MOJBeLleHHOe K IIPY>KHUHe
A c ykasateneM Z, orpysxatot B cocyz B ¢ Bogon. OTMeTHB 1o/10keHHe yKasartess Ha LIKae S,
Me/jJIeHHO OIlyCKaroT cocyz. [Ipy>kKrHa rnpy 3ToM pacTtsarvBaeTcs. B MOMeHT OTpbIBa KoOJibLia OT
JKUJIKOCTU BHOBb OTMeUal0T I0JI0’KeHHe yKa3aTess Ha 1ikase. Kakoe 3HaueHre KosduiieHTa
TIOBEPXHOCTHOI'O HaTsDKeHUsI BOZbI [T0/IyUeHO, eC/Iv NIPY>KWHA pacTsHy1achk Ha 31 MM?
Kectkocts npy»xunel 0,5 H/m.

3azaua 2. C MoMoIIb0 JUHAMOMeTpa MPOBOJIOYHOEe K0JIbLI0 Maccoi 1,5 T u fuaMmeTpom
5 CM OTpBIBAKOT OT [MOBEPXHOCTU KUAKOCTU. [IMHAaMOMeTp B MOMEHT OTpbIBa NokasbiBaeT 50 MH.
Uemy paBHO NTOBEPXHOCTHOE HaTsDKeHUe KULKOCTH?

3azmauva 3. [lns onpepenenus KoadduijpeHTa MOBePXHOCTHOTO HATSDKEHUS BOJIBI Oblia
VICII0/Ib30BaHa I1IleTKa C J¥aMeTpOM BBbIXOZHOro oTBepcTus 2 MM. Macca 40 Karesb oKasanach
paBHoi1 1,9 r. KakyM 1o 3TUM /IaHHBIM MOYYUTCS 3HaUeHUe KO3 HLeHTa TOBePXHOCTHOTO
HaTsDKeHUsI BOJbI?

6.I/I3yquHe HN30TepMHUUYECKOro rpornecca

3ajaua 1. [laBneHue yujieaqbHOrO rasa, NpU HEM3MEHHOU TeMIlepaType, yBeJIUYuIoch B 2
pa3a. Kak 1 Bo CKO/IbKO pa3 U3MeHH/ICS ero 00bem?

3ayaua 2. B ropu3oHTa/sbHO Paco/io)KeHHOM LIWIMH/Pe HaXOAUTCS UeasbHbIN ra3 mpu
atMocdepHoM fapiennu (10°TIa), o6bem rasa B qumHzape 0,0003v°, niomazas nopiuss 0,012m°
. Kakyto cuty Hy)KHO TIpHUJIOXKUTE UTOOBI y/1ep)KUBATh MOPIIEeHb TOC/Ie ero CMelleHuUs
Ha 0,0375Mm BripaBo?

3ajaua 3. B uMamMHApHUYEeCKOM COCYy/e MO/, MOPLIHEM HaXOAWUTCS UeaabHbIN Tas,
naBneHve Kotoporo 4 - 10°T1a u Temnepatypa 300 K. Kak HaJio M3MeHUTL 00beM rasa, He MeHsisl
ero TemriepaTypsbl, 4To6bI flaBieHHe yBemuunnock Ao 0,8 - 10°TIa?

7 .V3yueHue ainabaTHOTO PaCIIMPEHUs Ta30B

3agaua 1. HeoGxoauMo ckath Bo3ayx oT ob6bema 10 M® 10 o6bema 2 107 m>. Kak
BBIFO/[HEe CXKUMATh: afjuabaTHuecKy Ui U30TepMUYeCKU?

3ajaua 2. Paccuurars, BO CKOJIBKO pa3 USMEHUTCS YMC/I0 YAAPOB, UCIILIThIBAeMbIX 1
CM’ CTEHKHM COCy/1a 3a 1 ¢ TIpH IByKpaTHOM yBeJIMueH|H 06bemMa [ByXaTOMHOTO ra3a B
C/lefiyIoUX caydasix: 1) n3obapHoe paciivpeHue; 2) 30TepMUYeCKOe paciiupeHue; 3)
afirabaTtuyeckoe paciiupeHue.
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3agaua 3. [[ByxXaToOMHbIM ra3 3auuMaer oowem V; = 0,5 1 ripu gasnenun p,= 0,5 10° ITa.
a3 cxkuMaroT agrabaTuuecKu 0 HEKOTOPOTo AaBjieHust P; 1 obbema V,, 3aTeM 1pH
TIOCTOSTHHOM 00beMe V, 0X/IaXKZaloT /10 TIepBOHAYaIbHOW TeMrepaTypsl. [1pu 3ToM fiaBieHue
CTaHOBUTCS paBHBIM P3= 10° [Ta. 1) HauepTuTe rpaduk 3TOro mpoiecca; 2) Haiigure o6bem V, 1
JaBjieHue p,.

8.I/ICCJ'IE,E[OB8HI/IE XdPaKTE€PUCTHK 3JIEKTPOCTAaTUUECKOI'O I10JIA

3azaua 1. [Iea ToueuyHbIX 3apsi/ia B BaKyyMe HaXOAATCS Ha paCCTOSIHUU 2 CM OT Jpyr
Apyra. C KakoW CH/I0OM B3aMMOZeUCTBYIOT 3apsifibl, eC/IM UX BeJIMUKMHBI COOTBETCTBEHHO PaBHBI -4
v 8 MxK?

3amaua 2. Karist Maccoii 10™ rpaMma HaXOUTCsl B PABHOBECHH B JIEKTPHUECKOM T0JIe
HanpsbkeHHOCTbIO 98 H/Kn. Kakoli 3apsi uMeeT Karsi?

3apaua 3. Kongencarop emkoctero 10 Mk® umeet 3Hepruro 2 m/Ix. Halitu pa3sHOCTb
TIOTEeHL[Ma/IOB Ha 00K/Ia/iKax KOHZleHcaTopa.

9.MccnenoBaHue siB/ieHUsI B3aMMHOM WHYKIUH.

3agaua 1. [IBe KaTyIIKX HAMOTaHbI Ha OJ[UH 001U cepAeuHuK. Orpeenure Ux
B3aUMHYI0 MHJYKTHBHOCTb, €C/IU MIPA CKOPOCTU U3MEHEHHsI CUJIbI TOKA B IIEPBOU
karyuike dI;/dt = 2 A/c Bo BTopoii KaTyiike uHayuupyetcst 3/1C e;, -0,6 B.

3apaua 2. Conenoug, guHou 20 cM U juamMeTpoM 4 CM UMeeT TUIOTHYIO TPeXCI0MHYH0
00MOTKY 13 ripoBoja guametpom 0,1 mm. [To o6MoTKe coseHouia TeueT Tok 0,1 A. orpeieiMTh
HarpsDKeHHOCTh U UHAYKLIMIO TI0J1s1 B COJIEHOU/Ie, MHAYKTUBHOCTD COJIEHOW/A, SHEPTUIO U
00beMHYI0 TJIOTHOCTh SHEPTUHU TI0JIsi COIEHOU/a.

3apgaua 3. Korga Tok 2 MA nogaetcst Ha KaTywky co 100 BUTKamu, ¢ Hel CBsi3aH
MarHUTHBINA 1TOTOK BenuunHoi 0,2 Bt6. HaliguTe caMOMHAYKTUBHOCTE 3TON KaTYIIKH.

3azmaua 4. [Isa coseHonga ¢ uHAyKTUBHOCTAMU L1=0,5I'H u L,=0,3I'H COOTBETCTBEHHO,
BCTaBJIeHbI AIPYT B Apyra. [ljiHa U ceueHue COJIEHOM/0B NPaKTUYeCKH OJIMHAKOBBIE.
OrnpesenvTe B3aMMHYH MHAYKTUBHOCTb COJIEHOW/IOB.

10.3aKOHOMEPHOCTH 3aTyXaIOIIHX 3TeKTPOMAarHUTHBIX Kojie0aHui

3azmaua 1. KonebarenbHbIi KOHTYP COCTOUT U3 KOHZeHCaTopa eMKOCTbio C=405 HD,
KaTyIIKKU C MHAYKTUBHOCTBIO0 L=10 MI'H 1 conpotunenust R=2 Om. Bo ckonbKo pa3s
YMEHBIIIUTCSI Pa3HOCTD TIOTEHIIMA/IOB Ha 00K/IaZIkax KOH/IeHCcaTopa 3a O/IUH TIepro/, KojeOaHMiA?

3apaua 2. KonebaTenbHbIi KOHTYP uMeeT eMKOCTb C=1,1 H® u uHyKTUBHOCTb L.=5
MI'H. Jlorapudmuueckuii fekpemeHT 3aTyxaHusi A=0,05. 3a Kakoe Bpemsi BC/Ie/ICTBUE 3aTyXaHUsI
riotepsieTcst 99% 3Heprur KoHTypa?

3azjaua 3. Y4acTOK LelH, COCTOSILMI U3 NOC/Iel0BaTe/IbHO COeJMHEeHHbIX KOH/IeHCaTopa
R=5 OM u aKTMBHOTr'0 CONMPOTUBI/IEHUS, TIOJK/TIOUMIN K BHELLIHEMY [TIepEMEHHOMY HarpspKeHHUO0 C
amratyzoii U ,=220 B. IIpu 5TOM aMIUIMTY/ja yCTaHOBUBILIETOCSI TOKA OKa3asiaCh PaBHOM
I,,=10 A. Hatitu pa3sHocTh (a3 MEX/y TOKOM W BHEIITHAM HarpsyKeHHEM.

11./3yueHne UHAYKTUBHOCTY U KOH/IEHCATOPA B 3/IEKTPUUECKUX L[elIsAX.
3azaua 1. Kakoii 3apsifi ycraHOBUTCSI Ha KoHleHcaTope C éMKocThio 1 MK® mocsie
3ambIkaHus Kroua K B 11eru, cxema KOTopoii n3o0pakeHa Ha pucyHke? [Tapametpsl neru: U=12

B, R,=3 Om, R,=1 Om, R;=2 Om, R,=4 Om. BHyTpeHHee COIPOTHB/IeHHe OaTaper paBHO
HYJTIO.
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3apaua 2. Katyky ¢ MHAYKTUBHOCTBIO 2 I'H, copepxkaieit 200 BUTKOB 1iowjasto 50
cM’ TIOMEILA0T B OZIHOPO/IHOe MarHUTHOe T1oJie ¢ MHAyKLMelt 60 MT7, mapasnensHoii ocu
KaTymkyu. OOMOTKY KaTyIIIKUA OXJIXK/IAI0T 10 CBEPXITPOBO/ISIIEr0 COCTOSHUS, a 3aTeM
MOBOpPAuUMBalOT KaTyiky Ha 60 °. Kakoi cu/ibl TOK BO3HUKHET B KaTyllKe?

3amaua 3. B cxeme, M300pa)kéHHOM Ha PUCYHKe, EMKOCTh OaTapeW KOH/IEHCATOPOB He
V3MeHseTCs TIpU 3aMblKaHuU Kimtoda K. Onpegenure éMKOCTs KOHZeHcaTopa C.

& 2C

— 0
=
—— O

12.M13yueHne 3aKOHOB TeOMeTPUUECKOM ONTHUKH

3azaua 1. [T;10cKoe 3epKasio MoBepHY/M Ha yroJ a = 17° BOKPYT OCH, JeXKalllel B
TJIOCKOCTH 3epKaja. Ha Kakol yros [f moBepHeTCsl OTpa)KeHHbIM OT 3epKaJia Jiyy, eciu
HarpaBJ/ieHue MaZarollero ayya 0CTaJoCh HeM3MeHHbIM?

3agaua 2. OripeiesiiTe, Ha KakKoi yroJi 6 OTK/IOHsSIeTCsl CBETOBOU JIy4 OT CBOEro
NepBOHAYa/IbHOT'O HallpaB/IeHus NIPU Nepexo/ie U3 BO3/JyXa B BOJY, eC/IM yroJ fajieHus a = 75°.

3azmaua 3. OripeiesviTe, BO CKOJILKO Pa3 UCTUHHAsS TTyOMHa BO/I0oéMa OoJbliie
Ka)Kyll[elcsi, ec/ii CMOTPEeTb 10 BepPTHUKA/IU BHU3.

13.0OnpepeneHre xapakTePUCTUK JIMH3 PA3/IMUHOTO TUTIA

3agaua 1. M3o6pakenue npeamera umeeT BeicoTy H=2 cm. Kakoe hoKkycHoe paccTosiHHIe
F nomkHa uMeTh JIMH3a, PacIioyioXKeHHast Ha PaCCTOSTHUM f=3 M OT 3KpaHa, uTo0bI U300pakeHue
JJAHHOTO TIpeiMeTa Ha 9KpaHe umesio BbicoTy h=0,9 m?

3azmaua 2. YesioBeK yMTaeT KHUTY, JepsKa ee Ha pacctosgHuu 50 cM oT r1a3. Eciau 3To fis
HEero pacCTOsIHWe HaWIyylllero BUJIeHUs], TO KaKOM ONTHYeCKOW CU/Ibl OUKH TI03BOJISAT MY UMTaThb
KHUT'Y Ha pacCTOsSIHUU 25 cM?

3agaua 3. Ha pucyHKe mokasaH X0Z, Jiyueli OT TOUeYHOIr0 UCTOYHHKA CBeTa S uepe3

TOHKYHO JIMH3Y. KakoBa onTrueckas cijia 3TOM JIMH3bI?

20 cm
4
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3agaua 4. [IpeameT BbICOTOU 3 CaHTHMeTpPa HaXOAUTCS Ha paccTosiHUM 40 CaHTHMEeTPOB
oT cobuparoiiieil TOHKOU TMH3bL. OTIpejeTUTh BHICOTY U300paykeHusl, eC/Ti U3BeCTHO, UTO
OITHYeCKasi CUJIa JIMH3bI COCTaB/IsieT 4 AUONTPUH.

14.0rnpejeneHyie J/1MHbI BOJIHBI CBeTa

3agaua 1. B onbiTe FOHra no Audpakiiyivi CBeTOBBIX BOJIH PACCTOSTHUE MeXXAY IessiMu d
= 0,07 MM, a paccTosiHHe OT ABOWHOM 11je/M 10 3KpaHa D = 2m. [1pu ocBelrjeHnu ripubopa
3e/IeHHbIM CBETOM PacCTOSIHHE MEX/y COCeIHUMH CBeT/IbIMU AU(paKLIMOHHBIMU MOJI0CAaMU
oKa3asiock paBHbIM Ah = 16 mm. OnipesiesiuTe AJIMHY BOJIHBI.

3azauva 2. Ha skpaHe HaO/r0@eTcst CeKTp C MOMOIIBI0 TU(PPaKI[MOHHON PelleTKH,
umetoieit 500 WTpuxoB Ha MWIIUMeTp. PaccTtosiHue OT perieTku 0 skpaHa 40 cMm.
CrniekTpasibHas JIMHUS B CIIEKTPe MepBOro MopsiZika HaxX0JUTCS Ha PaCCTOSIHUM a=9 CM OT LjeHTpa
sKpaHa. OrnpefienMTe AJIMHY BOJTHBI Ha0JF0/[Ja€MOU CIIeKTpabHOM JIMHUH.

15. UccnenoBanue [upakLMOHHOM peLIeTKH.

3agaua 1. [ludpakijoHHas pelleTKa pacrioyioyKeHa Napasiie/ibHO S3KpaHy Ha pacCTOSTHUU
0,75 M ot Hero. Onpefie/iuTe KOMYECTBO LUITPHUXOB Ha 1 MM /17151 5TOW AU(paKLMOHHON
pelLLeTKH, ec/ii IpY HOpMabHOM TaJleHHH Ha Hee CBeTOBOIO IyYKa C JJIMHOM BoJHBI 400 HM
NepBbIM AU(PPaKLMOHHBI MaKCUMYM Ha 5KpaHe HaXOJUTCsl Ha paCCTOSIHUU 3 CM OT
L|eHTpa/IbHOW CBEeT/IOM MOJIOCHI.

3agaua 2. CBeT C A/IMHOM BOJIHBI A=5461 aHrCTpeM MajilaeT HOPMajbHO Ha
I PaKLMOHHYO0 pelléTKy. OJHOMY U3 IJIaBHBIX AU(PPaKLIMOHHBIX MAKCUMYMOB COOTBETCTBYET
yron gudpakmy 35°, a HauboBILINM TTOPsOK HabmojaeMoro criekTpa paBeH 5. Haviaure
NepUo/, JaHHOW PelléTKU.

CripaBka: 1 anrcrpem = 107" m.

3azaua 3. [ludpakiiyioHHas peleTKa, OCTOsiHHasi KoTopoi paBHa 0,004 MM, ocBelliaeTcs
CBETOM C JyIMHOM BosiHBI 687 HM. [To KakvM yT/IOM K peleTke HY>KHO ITPOBOAUTE Hab/ro/ieH e,
yTOOBI BU/IETh U300paykeHHe CTIeKTpa BTOPOTO MopsiiKa?

16./3yuyeHue 3aKOHOB (DOTO3/IeKTpUUECKOro 3pdeKTa

3agauva 1. POTOH C J/IMHOM BOJIHBI, COOTBETCTBYHOIIlel KpacHOW rpaHuLie (poTo3(deKTa,
BbIOMBAET /IEKTPOH M3 MeTa//THUeCKOU TUTAaCTUHKH (KaTo/ja), TIOMeIleHHON B COCY/, U3
KOTOPOTr'0 OTKayaH BO3/lyX. J/IeKTPOH pa3roHseTCs OAHOPOAHBIM 3/IeKTPUYECKUM I10JIEM
HarpsvKeHHOCThI0 E=5-10°B/M. Kakoii yTh TIposieTes B 3TOM 3/1eKTPHYeCKOM TOJIe 37eKTPOH,
ec/i oH pruo6pes CKopocTk v =3 -10°M/c? PensTuBHCTCKME 3 (EKTHI He yUUTBIBAT.

3azauva 2. [1pu 06sTyueHUH MeTa/UTMYeCKO TJIAaCTUHKKM KBaHTaMU CBeTa C SHepruei 3 3B
13 Hee BBIOMBAIOTCSI 3/IEKTPOHBI, KOTOPbIe TIPOXOAST YCKOPSIIOIIYIO0 Pa3HOCTh roTeHruanoB U.
PaboTa BbIX0/ja 3/IEKTPOHOB U3 MeTamt A,,,=2 3B. Onpe/iesinTe yCKOPSIOIIY0 Pa3HOCTh
noreHuanos U, ec/i MakCMMaslbHasi SHepIrysi yCKOPeHHBIX 3/1eKTPOHOB E. paBHa y/jBOeHHOU
3Hepruu (POTOHOB, BHIOMBAIOIIMX X U3 MeTajlla.

3agaua 3. KpacHas rpanuria ¢gorosddekra as Bewectsa ¢potokaroga 4,=290 um. Ilpu
006J1yueHHM KaTo/ja CBETOM C JI/TMHOM BOJHBI A )OTOTOK IpeKpalliaeTcs Py HalpsDKeHUH MeXAy
aHozioM u Karogom U=1,5 B. OnpegenuTe A/IMHY BOJIHBI A.

17.13y4yeHne 3aKOHOB TeIlJIOBOI'0 U3/TyUYeHuUsI
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3apaua 1. Havitu TemniepaTtypy T meuu, ecyii U3BeCTHO, UTO U3/TyYeHHUe U3 OTBEPCTHUS B

Hell riomagepio S=6,1 cM? uMeeT MOIHOCTE N=34,6 B1. V31yyeHne cuuTaTh GIM3KUM K
W3/TyYeHHI0 abCOJTIOTHO YEPHOTO TeJa.

3ajaua 2. Kakyto sHepreTuyeckyr CBeTUMOCTh R', MMeeT 3aTBep/eBILMI CBUHEL]?

OrTHoIIeHre SHepreTUYeCcKUX CBETUMOCTeH CBUHIIA M aOCO/TFOTHO UepHOTo TeJa /iyt JAHHON
Temnepatyps! k=0,6.

3agaua 3. [Ipunumas, uto CoJsHLe U3/lydaeT KaK YepHOe Tesl0, BLIYUC/IUTD ero

SHepreTUuUecKyro cBeTuMocTb M. u Temrniepatypy T ero nosepxHocTy. Co/IHEUHBIHN AUCK BUZIEH C
3emstu o, yriiom U=32°. Cosnneunast nocrositHast C=1,4 kI[x/(M° - c).

ITpoBepKa BbINO/IHEHHS] CAMOCTOATETbHON padoThl. CamocTosiTenbHas pabora

HallpaBJ/IeHa HA CaAMOCTOATE/IbHOE OCBOE€HME U 3aKPEIl/IEHWE Pe3yJ/IbTadTOB OGY‘JEHI/IH.

CamocTosTebHas IOATOTOBKA 00YYAOI[UXCS TI0 AUCIIUTTMHE TIpe/Iroiaraet

cieyroliye BUbl U (hopMbl pabOThI:

Cucmemamuueckass npopabomka KOHCNeKmos 3aHsmull, yueOHOU U CcneyuanbHOll
mexHu4ecKoll Aumepamypbi.
CamocmosimenbHOe U3y4eHue Mamepuaia U KOHCNeKMupogaHue /eKyull no yuebOHol u
cneyuasnbHol mexHuueckol aumepamype.
Hanucavue u 3awuma 0oknada; nodzomoeka K coobujeHuio uau becede Ha 3aHsmuu no
3adaHHoll npenodasamesnem meme.
BbinosnHeHue pacuemHblx 3a0aHull.
OgopmneHue omuemos no 1a6OpamMopHbIM U Npakmuueckum pabomam, u no020moeKa K ux
3awjume.

IIpoBepKka BbINO/JIHeHUsI KOHTPO/IBHBIX pabdot. KoHTpobHast paboTa MpOBOAUTCS C

11eJIbI0 Pe3y/IbTaToOB 00yueHUs ¥ TOCIeAYIOMIero aHaiu3a TUITMYHBIX OMHMO0K U 3aTPyJHEeHHUM
obyuaroIyxcsi B KOHLIe M3yuyeHus TeMbl UK pasgesa. CorsacHO KajieHZlapHO-TeMaTHueckoMy
TUIaHy JUCLIMIUIMHBI TIPeJyCMOTPEHO MPOBe/ieHHe C/ieIyIOLX KOHTPOJIbHBIX paborT:

KontponbHast pabot Nel 1o pa3zgeny «MexaHuKa»

KontponbHas pabot Ne2 1o pa3zgeny «MoeKynisipHast (hM31UKa U TEPMOAMHAMHKa»
KontponbHast pabot Ned 110 pa3zeny «D/1eKTpOAUHAMUKa»

KontponbHas pabot Ne3 1o pa3zgeny «KonebaHust ¥ BOJTHBI»

KontponbHast pabot Ne5 1o paszgeny «OrnTuka»

KonTtponbHast pabot Neb 110 pa3zeny «D/ieMeHTbl KBAHTOBOW (DU3UKH»

KonTpo/ibHbIe paboThI
KonTtposibHas pabora Nel mo pa3jeny «MexaHuKa»

BapuanT 1

Yacts A |

Al. VI3MeHeHHe CKOPOCTM Te/lla Maccoil 2 Kr, ABMKYILErocsi 1Mo OCH -XsomMchiBaeTcss (opMy.Ioit

2
Vx = Vox T al srpe Vox = 8 m/cx = —2 m/c, t — Bpems B ceKyHgax. KakoBa KMHeTHUecKas
9Heprus Tesa uepe3 3 C Moc/ie Hayasa oTcueTa BpeMeHU? (OTBeT AaiiTe B XKOYJISIX. )
A2. fmWK TAHYT MO 3emiyie 3a BepeBKY I10 TOPU30HTaJbHOM OKDY)KHOCTH JJIMHOU L =60 m¢
TIOCTOSIHHOM TI0 MOZY/I0 CKOpOCThlo. PaboTa cumbl TATM 3a OAMH 00OPOT TIO  OKPY)KHOCTH

A =3 x/lx ‘Uemy paBeH MO/yJ/ib CUJIbI TPEHUSI, JelCTBYIOIel Ha SIIUK CO CTOPOHbBI 3eMJTH?

A3. TaHK JIBIKeTCs CO CKOpOCThio V1 — 18 KM/ Tsa rpysoBuk co ckopocThio V2 = 72 KM/ “-Macca
tanka /7 = 36000 KI.Ornomenne senmummer VIMITYJIbCA TaHKa K BeJIMUHMHE UMITY/IbCa TPY30BHKA PABHO
2,25. Uemy paBHa Macca rpy3oBuka? (OTBeT JaiiTe B KWJorpaMMax. )

A4. Baron maccoit 30 T, ABWKYLUMCS CO CKOPOCTBIO 2 M/C MO TOPU30HTalIbHOMY YYacTKy ZAOpPOTH,
CTaJKUBAeTCsl C TOMOLLbI0 aBTOCLIENKU C HeMoJBWKHOW Mardopmoii maccod 20 1. Uemy paBHa
CKOPOCTb COBMECTHOTO JBWKEHUSI BarOHa U M1aThopMbl?
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AS5. Ormpegenute cuny (B H), oz peficTBrieM KOTOPOM IepeMelljaeTcsi [Py3, eC/Id Ha Kax/ble 5 M MyTH
sarpaumBaetcs 2150 [k sHepruu. Cuna gedctByeT mog yriom 60° K HarpaB/IeHHIO JBHKEHHSL.

AG6. [IBa Tesila MaccaMy m; U My JABUTaJUCh HaBCTPeUy APYT APYTY CO CKOPOCTSMU COOTBETCTBEHHO 4 M/C
u 20 M/c 1 B pe3ynbTaTe abCOMIOTHO YMPYroro yAapa 0OMeHs/TMCh CKOPOCTsMU. KakoBO COOTHOIIeHHe
MacC 3TUX TeJsI M;/My.

| Yacte B
B 1. YcraHoBUTe COOTBETCTBHE MeX/y Ha3BaHUAMH (POPMYJI, OTHOCSILIIMXCS K 3aKOHaM COXpaHeHUs, U
caMuMu GOpMyJIaMH.

HA3BAHUIS ®OPMY/JI ®OPMY/JIbI
A. 3aKoH coxpaHeHHs UMIYJibCa mu?

1. 2
B. Mexanuueckasi pabora 2.F-s-cosa
B. 3akoH coxpaHeHUs SHepruu 3. EntEa= EntEe
I". TloTeHanbHAsA SHEPrUsl kx?
e opMUPOBaHHOW TIPYKUHBI >

4.

mu, + mu, +... =mu, + muv, +...
5.
A b B r

B2. Teno mMaccoii 1 Kr, 6poliieHHoe C BHIIIKH B TOPU30HTAIHLHOM HarpaB/IeHUH Co CKOPOCThio 20 M/c, uepe3s
3 ¢ ynasio Ha 3em/Ir0. KuHeTnueckas 3Heprus Tejia B MOMEHT yJapa O 3eMJ/I0 paBHa ...JIx.

Yactp C

C1. Ot ygapa konpa Maccoii 450 Kr, ma/iarolero C BbICOThI 5 M, cBast Maccoii 150 KT morpy»kaeTcs B
rpyHT. Omnpe/iesIuTh CKOPOCTh, KOTOPYIO MPUOOpETeT CBasi B pe3y/bTaTe y/apa, CUMTasi ero abCcomoTHO
ynpyrum. Mi3MeHeHWEeM TIOTeHI[MaIbHOM SHepTUd CBau MpeHeOpeys.

BapuanT 2

| Yacts A

Al. CamocBan maccoii 0 mpu [BWKEHMH Ha TMyTH K Kapbepy WMeeT KHHETHUECKYH0 SHEPIHUI0

25 10° ’Z[}K'KHKOBH €r0 KWHeTW4ecKasi SHeprusi 1ocjie 3arpy3kd, eCu OH [JBUTAJICS C TIpeKHeu
CKOPOCTBI0, a Macca ero yBeauuusaach B 2 pasza?

A2, Jlebenka paBHOMEPHO MogHMMAaeT Tpy3 Maccor 200 Kr Ha BbICOTY 3 M 3a 5 c. KakoBa MOIIHOCTh
nsuraresis 1ebeaku? (OTBeT B BaTTax.) Y CKOpeHue cBOOOJHOIO TajieH s IIPUHATL paBHbIM 10 m/c?.

A3. ApTOMOOUIBE [BWKETCI CO CKOPOCTBHIO vi =90 KM/ Ta  motoukn  co CKOPOCTBIO

v2 =180 KM/ “I-Macca moronukma 1 = 500 Kr.Ornowenue UMITy/IbCa aBTOMOOH/ISI K UMITYJIbCY
MOTOIMK/Ia paBHO 1,5. UeMy paBHa Macca aBToMoOmisa? (OTBeT IpuBeUTe B KMJIOTPAMMaX. )
A4, Baron maccoi 60 T, ABWXKYILUICS CO CKOPOCTbIO 4 M/C 10 TOPU30HTAaILHOMY MYTH, CTaJKUBAETCs C
Herno/BIKHOM miaTdopmoii maccoit 40 1. UeMy paBHa CKOpPOCTb COBMECTHOI'O [BIDKEHMsI BaroHa U
11aThOpMBI?
A5. Onpepenure kK03hGUIMEHT >KeCTKOCTA TPY>KuHBI (B H/M), ecu mipy ee okaTuv Ha 24 cM, OHa
obnazaet sHeprueit 1,44 k.
AG6. Teno maccoti 2 KT OpOITIeHO 10/ YTJIOM K TOPU30HTY C HauabHOU CKOPOCThI0 20 M/c. MakcuMasbHast
BBICOTA MOABeMa Tena 5 M. Onpefie/iiTh KWHETUUYECKYIO SHEPTHIO Tejla B BbICIIEH TOUKe MoAbeMa.

| Yacts B
B1. YcTaHoBUTE COOTBETCTBHE MEXXAY Ha3BaHUSAMU (HOPMYJI, OTHOCSILUXCS K 3aKOHAM COXPaHeHus, U
caMrMu OpMyJIaMH.
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HA3BAHUA ®OPMY/JI
A. MexaHunueckasi paboTa

b. 3aK0H coxpaHeHUst 3HepPrUU
B. 3akoH coxpaHeHUs1 UMITy/IbCA
I'. IloTeHLanbHas SHEPrust
nechopMUPOBAaHHOHN MPY>KUHBI

®OPMYJIBI
muv?
1. 2

2.F-s-cosa
3. EntEq= EntEe

kXZ
4. 2
mu, + mu, +... =mu, + muv, +...

5.

B2. Mexay mapoM Maccoii 2 Kr, KUHeTH4ecKas 3Heprus Kotoporo 1 [k, ¥ IapoM maccod 1 Kr,
HaxOJALIMMCS B TI0OKOe IIPOM30LIIO abCONMIOTHO Heynpyroe ILieHTpanbHOe coyjapeHue. l3MeHeHue
VIMITyJ/IbCa [ePBOro 111apa B pe3yJbTaTe yjapa paBHO KT - M/C.

Yacts C

C1. Ilyna macconi 20 r, umeroliasi TOPU3OHTAILHYHO0 CKOpocTh 860 M/c, TonazaeT B AepeBSIHHbBIN
Opycok mMaccoi 5 Kr, fieXkaluii Ha 1oJty, U ipobuBaet ero. Onpe/ie/TuTh CPETHIOK CUTYy COTIPOTHBIIEHHUS
JIBIDKEHUIO TTyJ/Id B OPYyCKe, eC/iv MyJis BbIJIeTaeT U3 Hero co cKopocThio 510 m/c. TosuHa 6pycka 25 cm.

TpenueM Opycka o 1o npeHeOpeys.

KonTtpossnas pabora Ne 2 no pa3geny «MoseKy/isipHas ¢pu3uKa ¥ TepMoJUHAMHUKA»
KonTtponbHast paborta

Bapuanr 1

1. Mo’kHO /111 B IIUHKOBOM COCY/le PacIuIaBUTh amoMHUHKI? OTBeT 000CHYMHTe.
2. Kakoe KO/IMUECTBO TeIIOTh! BbIZEIUTCS NPU KOHJEHCAlUd BOJSHOIO CTOrpajlyCHOro Ilapa Maccou 5

KI'?

3. Kaxoe K0JIMUeCTBO TeI/IOThI BbIJ|E/IUTCS IIPY KPUCTA/UTM3aLUY U OXTaxJeHur 1,5 KT uyryHa o

temnepatypbl 20°C?

4. Kakoe KO/JHMUeCTBO TeIl/IOThI HEO6XO,E[I/IMO AJId HarpeBaHWsA ATFOMUHHEBOM JIOXKKU Maccoii 50 T Ha

50°C?

5. B »kene3HsIit KoTén Maccoit 10 kr HanuTa Boga maccoit 20 kr. Kakoe K0/I4eCcTBO TeI/I0Thl HY’KHO
nepeziaTb KOT/Iy C BOJOM /1 U3MEHeHUs X Temriepartypsi ot 10 go 100°C?

6. CKO/IbKO KepOCHHA HaZlo CKeub, YTOOBI HarpeThb 3 Kr Bo/ibl Ha 46 °C? CuuTaTh, UTO BCS SHEPTHs,
BbI/Ie/IeHHas TIPY CTOPaHUM KePOCHHA, U/IET Ha HarpeBaHUe BOABI.

7. Kakoe KOJMUYeCTBO TETUIOThI TOTPeOyeTcsi, UTOObI B MeTa/uTHueCcKoM YaliHuke Maccoit 700 T
BCKUIISITUTH 2 KT BOZbI? [1lepBoHauanbHO YaiiHUK € BofoM umenu teMriepaTypy 20°C. YaenbHas

TeII0eMKOCTh MeTaa 51,52 K/k/kr-°C

8. Boay mpu temneparype 25°C cMelliau ¢ Bofoi ¢ Bogoi npu temmneparype 90°C. Onpeaenure
OTHOIIIEHNE MacChl X0JI0THOM BO/IbI K Macce ropsiueii BOAbl, eC/id yCTaHOBUBILIASICS TeMIlepaTypa paBHa

40°C.
BapuaHnr 2

1. MoxxHO /i1 B OyMa>KHOM COCY/ie BCKHIISITUTD Boy? OTBET 000CHYITE.
2. Kakoe KOJIM4eCTBO TeIyIOThbl HeOOXOAUMO JI/Isl MCTIapeHUs BO/bI Maccoi 5Kr mpu t=100°C?
3. Kakoe KO/IMUeCTBO TEIIOTHI BbIAEIUTCS NPU KPUCTA/UTA3aLUU U OXJIaXKAEHUU 3 KT LIMHKA /10

temmneparypsi 20°C?

4. Kakoe KOJIMYeCTBO TeIUIOThI BbIIE/IAeTCs TIPU OXJIaXKAeHnH jba Maccoit 200 r ot 0°C go -10°C?

VienbHas TerIoeMKoCTh bga = 2100 x/(kr-°C).

5. Kakoe KO/JIM4eCcTBO Ter/I0Thl He0OX0[1UMO [JIsl HarpeBaHus BOJibl, Macca Kotopoii 5 kr ot 20°C 710

100°C B a/mroMuHKeBOM KacTprosie Maccoit 800 r?
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6. CKo/IbKO ZpOB Haflo Ckeusb B rieuke ¢ KI1/T 40%, uro6b! nomyuuts 13 200 KT CHera, B34TOTO 1Py
temnepatype -10°C, Bogy nipu 20°C?
7. Kakoe KOMMUeCTBO TETIOThI IOTPeOyeTcsi, YTOObI B MeTa/ynueckoM YaiiHuke Maccoit 500 T
BCKUMATUTH 1, 2 KT BoAbl? [lepBoHauaibHO UaliHUK C BOZoW nMenu TeMmnepatypy 20°C. YaenbHas
TerI0eMKOCTh MeTasa 336 Kx/kr-°C
8. Bogy npu temneparype 12°C cmernany ¢ Bozoi ¢ Bozoi rpu temmeparype 100°C. Ornpezenure
OTHOILIEHME MacChl XO/I0JHOM BOJbI K Macce ropsiueid BOJbI, eC/IM yCTaHOBUBILIASICS TeMIlepaTypa paBHa
50°C.

BapuanT 3
1. Mo>XHO /11 Ha TOJICTOCTEHHOM MeJHOW CKOBOPO/ie P KOMHATHOW TeMIlepaType IIpeBpaTUTh B Jie
100 r Bogs! pu Temmnepatype 0°C 3a 10munyT. OTBeT 060CHYITE.
2. Kakoe KO/TM4eCTBO TeIJIOThI BbIJIEIUTCS TIPU KOH/IeHCALWY TTapOB CITMPTa Maccoi SKr?
3. Kakoe K0/M4eCTBO TeII0Thl BbIJeIUTCS PY KPUCTaTU3aL[uM U OXJIaKAeHHH 2 KT 0710Ba 10
temmeparypbl 20°C?
4. Kakoe KO/JMYECTBO TEIJIOThl BbIJENAETCS TIPU OXJaAeHud BoAbl Maccoi 100 r or 90 go 20°C?
Vie/pHas TeruIo0eMKoCTh Bogsl = 4200 Ix/(xr-°C).
5. Kakoe K0/IM4ecTBO TemaoThl He00X0AUMO, uToOb! HarpeTsb 1 71 Bogpw! ot 20°C mo0 100°C? Boga
HarpeBaeTCs B a/IFOMUHKEBOM KacTprosie Maccoi 200 1. TeryioBeIMU MOTepsiMU IpeHeOpeys.
6. CKOJIbKO CIIMPTA Ha/l0 CKeub, 4TOOBI HArpeTh BO/ly Maccol 2 Kr Ha 29°C? CuuraTth, UTO BCS SHEPTU,
BbI Jle/leHHasi TIPY CTOpaHuM CIMPTa, UET Ha HarpeBaHUe BOABI.
7. Kakoe KOMMYeCTBO TEMyIOThI MOTpebyeTcs, YyTOObI B MeTa/TMUeCKOM YaiiHuKe Maccoi 600 T
BCKUMATUTH 1,5 KT Bogb1? IlepBoHauanbHO YaltHUK € Bogol uMeny Temmepatypy 20°C. YienbHast
TEII0eMKOCTh MeTajia 656 KIx/Kr-°C
8. Bogy npu temneparype 18°C cMeranu ¢ Bozoii ¢ Boziol ripu temneparype 95°C. Onpegenure
OTHOIIIEHHEe MaCChI XOJI0JHOW BO/IbI K Macce ropsiueil BO/IbI, /I yCTaHOBUBIIIASICS TeMITepaTypa pPaBHA
60°C.

BapuanrT 4
1. MOXKHO /I MCTIAPUTh KUITATOK TIPU TeMIIepaType OKpy»Katorero Bosayxa -50°C? Otset o6ocHyiiTe.
2. Kakoe KOJMUECTBO TETJIOTHI HEOOXOMMO [I/Isl UCTIAaPEeHUS] CITUPTA Maccou 2,5 Kr?
3. Kakoe K0/M4eCTBO TeI/I0Thl BbI@MUTCS TIPY KPUCTa/NIM3aLiu U OXaKaeHnu 1,2 Kr xesesa 0
temnepaTypsl 20°C?
4. Kakoe KO/IMYeCTBO TeIJIOThI BhIIETUTCS TIPU KOHEHCAI[K 2 KT T1apa, B3ATOr0 IPU TeMIiepaType
KUTIeHUs, U TIOC/Ie/IyIoIero oxaaxkaeHus Bosbl 10 40 °C npu HopMaabHOM aTMOChepHOM JlaB/eHnH?
5. Kakoe KO/JIMYeCcTBO TemyIoThl HeOOXOAUMO JI/Isl HarpeBaHKs CTa/lbHOM JAeTaau Maccoi 500 r Ha 20°C?
6. Kakoe Ko/mMuecTBo OeH3MHA MOTpedyeTcs:, YTOOLI B MeTa//TMUeCKOM YaiiHuKe Maccou 700 T
BCKUITSITUTD 2 KT BOZbI?
7. Kakoe KOMMYeCTBO TETIOThI IOTPeOyeTcsi, YTOObI B MeTa/yTnueckoM YaiiHuke Maccoit 800 T
BCKUTISAITUTH 1,4 KT BobI? [lepBOHavaibHO UYaliHUK C Bogou uMesnu Temneparypy 20°C. YaenbHast
TeII0eMKOCTh MeTasiia 726 KIk/Kr-"C
8. Boay mpu temmeparype 22°C cMeliaiy ¢ Bofioi ¢ Bogoi npu temreparype 98°C. Onpeenure
OTHOILIEHUE MacChl XO/I0JHOM BOJbI K Macce ropsiueil BOZbl, €C/IM yCTaHOBUBILIASICS TeMIlepaTypa paBHa
55°C.

Basnbl 3a otBeThI: 1 Bompoc 1 6a, 2-8 3amauun — 2 Oasiia 3a paBWIbHOeE peltieHue; (-1 6amn) —
CHMMAaeTCs 3a OIIMOKHU B PaCUeTHOM yacTh

11-15 6a/I0B — OTJIMUHO

7-10 6anioB — XOpOILIO

4-6 6aJI/IOB — Y/IOB/I€TBOPUTEILHO

3 6ania ¥ MeHee - Hey/IOB/IETBOPUTETLHO

HpaBI/I]'H:-H]:Ie OTBEeThI

1 BapuaHT 2 BapuaHT
1. Hert, T.K. ty; LIUHKA MEHbILIE t;, allOMUHUS, T.e. 1. Mo)XHO, m.K. menjioemMKocmb 800bl 8blule
LIMHKOBBIM COCY/[] PaCIlJIaBUTCS PaHbIIIe menjioemkocmu Oymazu, bymaza He cmModcem
Hazpembcst 00 memnepamypbl 80320PAHUSL
2. 11,5 MIx 2. 11,28 M[Ix
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3. 1,1658 M/l 3. 490,37 MIx
4. 797,4 MJIx 4. 4200 Ox
5. 797,4 Mx 5. 1,74 MJIx
6. 0,0135kr 6. 22,09 kr
7. 3,557 k[Ix 7. 13,84 MIx
8. 0,77 8. 0,56
3 BapuaHT 4 BapuaHT
1. Her, T.K. y Megu 60/1bIMH KO3DPULIEHT 1. Ecu pesko yBe/MUUTh IJIOLA/lb UCTIapeHUs,
yenbHOH TerjIoeMKOCTH, UeM Y BOZBI BBITVIECHYB BOJY C OOJIBILION CKOPOCTBHIO
2. 5500 xIx 2. 2,75 10° Ik
3. Qo=96,672 MIxx 3. 824,51 M/Ix
4. 29,4 I 4. 5,02 MIx
5. 350,35 k/Ix 5. 5000 kI
6. 0,00696 kr 6. 0,652 kr
7. 547,06 k[x 7. 46,934 M/Ix

KoHTtposibHas pa6ora Ne3 no pa3jeny «3J/IeKTpOMarHeTH3mM»

[ BapuaHT
Y4acTok npoBoHUKA JAUHOM 10 cM HaxXOJWUTCSl B MarHUTHOM ToJie uHAyKuuen 50 mT.
Cwusia 371eKTpUYeCcKOro TOKa, POTeKaroIIlero 1o rnpoBoAHuKy, 10 A. Kakyto paboty
coBeplIaeT cuia AMriepa rnpu rnepeMelrieHAy NIPOBOJAHKKA Ha 8 CM B HarlpaB/ieHUH
cBoero AeunctBus? [IpOBOAHUK PacosioyKeH MeprieHJVKY/IPHO JTUHUSM MarHUTHOM
WHIYKLWH.
ONEeKTPOH [IBU)KETCS 110 OKPY>KHOCTH PaIniyCcoOM 4 MM TepreHUKY/ISIPHO K JIMHUSM
VH/IYKLMKA OZHOPOHOI0 MarHUTHOTO 110/1s1. CKOPOCTh 3/1eKTpoHa paBHa 3,5-10°m/c.
PaccuurrariTe MHAYKIMIO MAarHUTHOT'O TTOJISL.
Ornpe/ieUTh CUTY TOKA, MPOTEKAOLIIEro 110 MIOCKOMY KOHTYPY IUIOIA/bo 5 cM?,
HaxoZsAI[eMYCsI B OZIHOPOZAHOM MarHMTHOM MoJie ¢ uHaykauen 0,5 Ti, eciu
MakKCUMaJ/lbHbI MeXaHUYeCKU MOMEHT, [IeMCTBYIOIMI CO CTOPOHBI 10JisA, paBeH 0,25
MH-Mm.
DJIEKTPOH U MPOTOH, JBUrasiCh C CKOPOCTHIO 4 10° M/c, B/IETAIOT B OZHOPOJHOE
MarHuTHOe rnoJjie uHAyKUuer 75 MTn neprieHAUKYJ/ISIPHO JIMHUAM UHAYKLUU. Bo CKO/IBKO
pa3 OT/IMYar0TCs PayChl KDUBU3HBI UX TPAeKTOPUI?
[Monwxkaroliuii TpaHcdopmaTop ¢ KoddduiirieHTom TpaHcdopmaluu 10 BK/IIOUEH B CETh
c HaripsbkeHreM 127 B. CorpoTuBieHre BTOPUYHOM 06MOTKM 2 OM, cusia Toka 3 A.
OmnpezsenuTh HaMpsDKeHHE Ha K/ieMMax BTOPUYHOM 00MOTKH. [ToTepsiMy SHepPruu B
TIepBUYHON 00MOTKe peHeOpeub
Ha nyanere X MasitHUK fymHOM 1400 MM coBepiiaeT kKonebanus ¢ yactoroit 3.
KakoBo yckopeHue cBOOOJHOTO MajieHus Ha IlaHeTe?

II BapuaHT
B BepTHKanbHOM OJHOPOAHOM MarHUTHOM I10JIe Ha JBYX TOHKUX HUTAX
MOZBELIeH TOPU30HTAIBLHO NTPOBOAHUK AyiHOW 20 cm 1 macco 20,4 r. UHaykuys
MarHuTtHoro mnosst paBHa 0,5 Tr. Ha kKakol yros oT BepTUKaau OTKJIOHSTCSI HUTH,
eCJIM C1J/la TOKa B IIPOBOJHUKE paBHa 2 A?
IIpoTOH ABUXETCS 110 OKPY>KHOCTU paiiyCcoM 14 MM neprieHJUKY/IsIpHO K JIMHUSAM
VH/YKLWHA OJHOPOJHOTO MarHUTHOTO 110J11. CKOPOCTH 3/IeKTPOHA PaBHA
3,5-10°M/c. PaccunraiitTe UHAYKLMIO MarHUTHOTO TIOJIS.
N3 ipoBonoku gmvHoM 20 €M ciesiaivd KBaIpaTHbIM KOHTYP. Bbiuvcivre
MaKCHUMaJ/IbHbIM BpaIaoL[d MOMEHT CWJI, JeUCTBYIOLMKA Ha KOHTYD,
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TOMeLeHHbIM B MarHuTHoe moie ¢ uHaykuuen 0,1 Ti. [To KoHTypy TeueT TOK 2
A.

4. HanpspkeHue B mepBUuHOM 06MoTKe TpaHchopmaropa 120 B. Kakoe HampsbkeHue
BO BTOPUYHOM LIeMH, eC/IU TlepBUYHasI KaTyllka cofiep>Kut 100 BUTKOB, @ BTOpHUYHAs
1000? TToTepsimu 3Hepryu npeHeOpeyb.

5. JIBa IpOTOHA, ABUrasch ¢ CKopocThio 4 10° m/c u 5 10° m/c, BieTaroT B
O/IHOPO/IHOe MarHUWTHOe TI0J/ie UHAYKIMel 75 MTJ1 mepneHAuKY/AsIpHO JIMHUSIM
VHAYKUMK. PaccunTaiiTe paiiyCbl KpUBU3HBI UX TPAEKTOPUM?

6. Ha rutaHeTe MasTHUK coBepiiaeT KosiebaHus ¢ rieprozioM 1,25 c. KakoBo
yCKOpeHHe CBOOO/THOTO IMa/ieHus Ha I/IaHeTe, eC/id JyIMHa MasiTHUKaA 1,25 m?

Koutpo/sHas pa6ora Ned no paspgeny «Kosie0aHus ¥ BOJTHBI»

Bapuanr 1
Yacts A
Bbibepume 00uH eepHbliil omeem.
1. YTo sIB/ISIETCSI OCHOBHBIM IPU3HAKOM K0J1e0aTelbHOT0 JBMXKEeHUS ?
1) V3MeHeHHe CKOPDOCTH Tejla C TeyeHWeM BpeMeHU 2) H3MeHeHHWe YCKOpeHMs Tesa C

TeyeHHeM BpeMeHH
3) moBTOpeHUe JBMKeHUs Tejia uepe3 OJMHAKOBbIe TIPOMEeXXYTKU BpeMeH!
4) nepuojdvyecKre U3MeHeHUs] CKOPOCTU M YCKOPEeHUS Tejla

2. B Kakux W3 1pe/iCTaB/eHHbIX Ha PUCYHKE C/Ty4aeB aMIUIATY/Ibl KOJIeOaHUM OJJUHAKOBBI?
1) Aub 5 x. oM B

2) BuA : :

3) buB " 01

4) aMIUTUTYZBI BCeX KOJieOaHUM OIMHAKOBBI > -

H

L e r

- A
lh ? % nLe

(= E

I\ : /& \ 9 ne

b DR de

W E T 4 W W

3. Omnpegenure Tiepyuos KonebarenbHOTO ABMKEHUS, %, cM

1300pa>KeHHOT0 Ha PUCYHKe. .

) 2c ) /

2) 4c S >
—4 “ '

) b s "/

4) 8c

' 4. Ha pucyHke n3obpaxkeH MaTeMaTUYECKUM MasiTHUK. B
/1 KaKOU TOYKe KHHeTHUYeCKasi S9Heprus MasiTHHUKa

I
F AN MaKCHUMasbHa?
N Y
fo \-\C) 1)A 2)b 3)B 4)Bo Bcex Toukax
A d ; b O/IMHAKOBa
s O 5

B

S. Heob6xonumo 3KCIepUMEeHTa/IbHO YCTaHOBUTH . lm"

3dBUCHUMOCTL I1€pUO/Jid KoJiebaHui MPY>XUHHOI'0 MafATHUKA OT
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Macchl rpy3a. Kakue 13 nipe/jjio)keHHbIX Ha pUCYHKe MasTHUKOB MOZAXO/AT AJisl 3Toro onbiTa? (Bee
TIPY>KWHBI 1300pakeHbl B HeJjlehOPMUPYEMOM COCTOSIHUM).

1) Aub

2) buB

3) Burl

4) AuB

6. B Bo3ayxe pacnipocTpaHsieTcs 3ByKOBasi BOTHa. PaccTtosiHye oT 06/1aCTy TIOBBIIIIEHHOTO

JaByieHust 10 Gvbkaliieid 061acTH MOHUKeHHOTO JlaBeHust 10 cM, pacCTosiHUe MeXTy
O/mKalIIMU 00/1aCTSIMU TIOBBIIIIEHHOTO flaBieHus 20 cM, MeXXay O/vpKalIMu 06/1acTsaMu
MOHWKeHHoro faBjaeHus 20 cM. KakoBa /yiiHa 3ByKOBOM BOJIHBI?
1) 60cm 2)40cm 3)20cm  4) 10 cm
7. Ob6s13aTenbHBIMU yCJIOBUSMHU BO30Y>KeHUsI 3BYKOBOW BOJIHBI SIBJISIFOTCSL:
A - HamMuue WCTOYHMKA Kosjebauwii, b - Hamuwe ympyrout cpeabl, B - Hammuue mpubopa s
peructpanyu 3Byka. [IpaBUIbHBIM SIB/ISIETCSI BBIOOD yC/IOBUM
1) Aub 2)buB 3)AuB 4)A,buB
Yacrs B.
8. Tpu UCTOUHMKA U3JAIOT 3BYKU C Pa3s/IMUHbIMU XapaKTePUCTUKAaMU. Y CTAHOBUTE
COOTBETCTBUS YTBEP>K/[€HUH U3 JIEBOTO CTO/I011a Tab/IUI[bI C MX rpadvkamMH B IpaBOM CTOJIOI]E.
YTBEPXXIEHWA I'PAD®UKU
A. 3ByK Haubosbl1Iel FPOMKOCTH *. oM A

I 10, Yy I

p
] " ;
ol T e

X, oM

'-\ AN f‘_\.
s -'-l"'h

b. 3Byk HaubosbI1IeH BHICOTHI TOHA

Pewiume 3a0auu.

9. MatepuanbHas Touka 3a 1 muH coBepmia 300 kKonebGanuii. OripefiesuTh MepUOS U
YacToTy KosiebaHui.
10. 3BYK B BOJZIe pacnpoCTpaHsieTcst Co CKopocTbio 1400 m/c. UeMy paBHa [i/liHa BOJIHBI 3BYKa,
BBI3bIBAEMOI'0 UCTOUHHUKOM KojiebaHwmi ¢ uactoTtoi 200 I'iy?

YACTH C.

Pewume 3a0auy.
11.  I'py3 nopBellieH Ha HUTU U OTKJIOHEH OT T10JI0KeHUsI paBHOBeCHsI TaK, UTO ero BbICOTa

Ha/| 3emsieid yBenrunack Ha 20 cm. C Kakoi CKOPOCTBIO Teslo O0yjeT MPOXOAUTh M0JI0KEeHHe
paBHOBeCHUsI TTpU CBOOOIHBIX KOie0aHUsIX ?

BapuanT 2
Yacrs 1.
Buibepume o0uH 8epHbliil omeem.
1. Kakue 13 riepeuriC/ieHHBIX HIKe SIBJIEHUH SIB/ISIFOTCSI MeXaHUUeCKUMU KoJie0aHUusMu?
1) nazieHye sibJI0Ka C BETKM Ha 3eMyi0  2) ABKeHue JIyHbI BOKPYT 3eMiin

3) BW)KeHHe UTJIbI LIBeHHON MallIMHbI HO BpeMsi paboThbl
4) mpo10/KeHre IBWKeHUsT aBTOMOOMIIS TIOC/Ie Ha)KaTHsl Ha TOPMO3
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2. OmpegienuiTe aMIUTUTYly KosiebaTeTbHOTO JBMKEHUsI, n300pa- x.ons

JKEeHHOT'0 Ha PUCYHKe. 89
1)2cm 41 /\ /

2)4 cm T
3)6 cm -
4) 8 cm !
3. B Kakux U3 Npe/ICTaB/IeHHbIX Ha e A X,
PUCYHKE CTy4aeB TIePUO/IbI

KosiebaHUM OJJMHAKOBBI?

1) Aub _
2) buB

3) BuA B

4) nepuozibl  BCeX  KoJiebaHui 51 4
O/ITMHAKOBBI N / z /\

il - i} ' TR—
—4 v L 2 \_1'/ [} \E‘/L C
& _a

4. I'py3, NpUKperIeHHbIN K MpY>XKUHe, CoBepIliaeT KoyebaHusi Mexxay Toukamu 1 u 3. B kakom
TI0JI0)KeHUH TIOTeHIIMaIbHasl JHEPTUsl MassTHUKA UMeeT HauMeHblllee 3HaueHune?

1) /M' B IIEPBOM

2) 1 BO BTOPOM

3) Mz B TPEThEM
4)

BO BCeEX IIOJIOZKEHMUAX IIOTEHIIHMAJIbHAA SHEPTIUA

m 3 OOHHAKOBa

-
.
z

B = O = b
P PR
b

b+

5. B 3KCIieprMeHTaIbHOM HUCC/Ie/I0BaHHK YCTAHOBJIEHO, UTO MPH HEU3MEHHOMN aMITIUTY /e
KosiebaHMI MaTeMaTUUeCKOro MasiTHUKA yBe/InueHue B 4 pa3a [I/IMHbI HUTH TTPUBOJNT K
yBeJIMUeHUIO Tiepro/ia KosebaHuii MasTHUKa B 2 pa3a. Kakasi 3aBUCHMOCTb MeXXAy TIepUO/IoM U
JUTMHOW HUTH Habmroz1aeTcst B 3ToM orbite? ( k — mocTosiHHBIN K03(hdUIHeHT, 4 - aMIUTUTyAa
KomebaHuin).

1)T=kI 2)T=kA/l 3)T=kPP 4)T=k/l

6. Ha pucyHKe mnipe/icTaB/ieH rpaduk 3aBUCHMOCTH CMEIL[eHHsI YaCTHI]

B BOJIHE OT PAcCTOSIHKSA, IPOXOAUMOro BOJTHOU. Kakoi cTpesikoii Ha |

rpa¢uike MpaBUILHO 0603HAYEHA [/IMHA BOJIHBI? , % vS
1)A 2)B 3)B 4T LA

7. B HaripaB/iieHMH pacripOCTPaHeHHsi BOJIHLI B Cpefie MPOMCXO/UT TIePeHOC Ha 3HAUMTE/TbHbIe
pPacCTOSIHUS
1) sHepruM 6e3 repeHoca BelecTBa cpejbl  2) BellecTBa cpebl 6e3 rmepeHoca SHeprun

3) ¥ Bell[eCTBa Cpe/ibl, M S3HEprur  4) UCTOUHKKA BOJIU

Yacts B.
8. Tpu MCTOYHMKA U3al0T 3BYKU C Pa3/IMUHbIMU XapaKTepUCTUKaMU. Y CTAHOBUTE
COOTBETCTBUS YTBEPIK/IEHUH U3 JIEBOTO CTOJIOIA Tab/IMIIBI C UX TpadMKaMH B TIPABOM
crosibie.
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YTBEPXXIEHNWA
A. 3ByK MMHHMMa/IbHOW T'POMKOCTH

b. 3ByK camMOro HMU3KOro ToHa

Pewiume 3adauu.

I'PAOUKUA

9. 3a MUHYTY Tesio coBepiuio 12 KosebaHuii. Ornipeie/TMTh MEPUO/, U YaCTOTY KoJiebaHuUM.
10. BosiHa pacripocTpaHsieTcsi Co CKOpPOCThIO 6 M/C ipH yacToTe Kosiebanwuii 5 'y, Uemy paBHa

JJIMHA BOJIHBI?
YACTG C.
Pewume 3aoauy.

11.I'py3 maccou 2 Kr, 3akpervleHHbId Ha IpykuHe >XecTkocTbro 200 H/M, coBepaer
rapMoHUUecKue KosiebaHuu ¢ amrmtyaoi 10 cm. KakoBa MakcuMasibHasi CKOPOCTb Tpy3a?

OTBeThl.
Ne Ne Ne Ne Ne Ne
1 2 3 4 5 6
Bapuaur1 3 1 4 3 4 3
BapwuaHnt 2 3 4 3 2 4 4

No Ne Ne 9 No Ne
7 8 10 11
1 31 0,2¢; 5Ty 7w 2

m/c
1,2 1
1 13 5¢ 0,2 " /e

KonTposnbnas pabora Neb mo pa3pgeny «OnTuka»

Bapmuanr 1
Yacts A
Bri6epurTe 13 rpe/i/io)KeHHbIX OTBETOB O/IMH NPaBU/IbHBIM.

Ne | Tekcm 3a0aHus

Omeem

1. | Jlyum, napasebHble [JIaBHOM ONTUYECKOMN ocu
TJIOCKO-BBIMYK/ION JIMH3bI, TIOC/IE JTUH3BI. ..

A. PacceuBaroTCsl IMH30M TaK, UTO UX
MPOJI0JDKEHUS IlepeceKaroTCsl B MHUMOM
dokyce.

B. nepecekaroTcs B TOUKe, HAXOASILENUCS
Ha /IBOIHOM ()OKYCHOM PacCTOSTHUU OT
JIVH3BIL.

B. V5yT, He u3MeHss CBOero
HaripaB/IeHHUs].

I'. ITepecekatoTcst B POKycCe JIMH3BI.

A. B MeTpax.

b. B HeroTOHAX.

B. B quontpusx.

I'. Ontrueckast craa 6e3pa3mMepHast
BeJIMYMHA.

2. | OnTtuueckas cuia u3mepsieTcs ...
gioo Ly
3. | Ha pucyHske npejcrasieHs! 1D4
CeveHHs TPeX CTEK/ITHHBIX IMH3. 3¢ ¥

Kakue 13 HUX SIBASIIOTCS
pacceuBaroLUMU?

A. Tonskol

B. TonbKo 2
B. TonbKoO 3.
r. 1u?2.
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A. 1u 3.
E. 2u3.
XK. 1,2u3.

A.OS.
B.OS".
B.OK.
. OM.
JI. ON.
E. SS'.

Ha pucyHke nokasansl JivH3a L, uCTOUHMK cBeTa S 1 XK. KM.
ero u3obpakenue S'. Kakoii 0Tpe3ok siB/isieTcst
r71IaBHBIM (DOKYCHBIM pacCTOSTHUEM JIMH3bI?

5. | OrubaHue BOJTHOM MaslbIX TIPENATCTBUIA Ha3bIBAeTCs A. mudpakimei,

B. unrepdepeniyei,
B. n1CKpeTHOCTHIO,
I'. KOrepeHTHOCTHIO,
. mosisipusanuen,
E. nucriepcueii.

Yacmps B.

Perute npe/io)keHHbIe 3a71auun

6. PaccuuTaiiTe 4acTOTy, COOTBETCTBYIOLIYIO KpaliHeMy KpaCHOMY JIy4y C JIMHOM BoHbI 0,76 MKM

7. YuuHbIM (hOoHAph BUCHUT Ha BhICOTe 3M. [Tanka gimHoM 1,2 M, yCTaHOB/IEHHAs BEPTUKAIBHO B
HEKOTOPOM MecCTe, 0TOpachIBaeT TeHb, JJIMHA KOTOPOU paBHa [/ivHe Nanku. Ha Kakom
PACCTOSTHUM OT OCHOBaHMS CTOjI0a pacrio/ioyKeHa rajka?

8. TlpeamMeT HaXOAUTCS Ha PacCTOSTHUM 2 M OT cobupatoineli TMH3bI C GOKYCHBIM pacCcTosiHueM 1 M.
Ha kakoM pacCTOSIHUM OT JIMH3bI HAXOJUTCS M300pakeHre rpeiMeTa?

9. CkopocTh pacIipocTpaHeHUs cBeTa B niepBoii cpefie 225000 km/c, a Bo BTopoii-200000 xm/c. Jlyu
CBeTa Ma/iaeT Ha MIOBEPXHOCTD paszesa 3TUX cpej 1o, yriioM 30° U mepexouT Bo BTOPYIO Cpefy.
OrnpesiesiuTe yroJi nNpejiOM/IeHUs JIyya.

10. TTocTpotite n3o6pakeHne AaHHOTO TipeiMeTa B MH3e. Kakoe 3T0 E
o)
1300pa>keHue? - :
F l F

A

Bapwuant 2
Yacts A.
BribepuTe 13 npe/isioXKeHHBIX OTBETOB OJJVH TIPABUJ/IbHBIN.

No | Tekcm 3adaHust Omeem
1. | Jlyuu, napassnenbHble TJIaBHOM ONTHYECKON OCH, T/IOCKO- A. PaccenBaroTcsi TMH30M Tak, 4To
BOTHYTOM JIUH3BI, 110CJIe JTMH3HI. . . WX TIPO/I0/DKEHUS TIepeceKaroTCsl B

MHUMOM (hOKyCe.

b. nepecekaroTcs B TOUKe,
Haxo/IsAIIeics Ha IBOMHOM
(hOKYCHOM pacCTOSIHUM OT JIUH3BI.
B. NnyT, He U3MeHss CBOero

HarpabJ/IeHUs.
I'. TlepecekatoTcsi B POKyCe JIMH3BI.
2. | Yron najeHus jiyuya CBeTa Ha 3epKajlbHYI0 II0BepXHOCThb A.20°
paset 20°. KakoB yroJ Me/[y OTPaKEHHBIM JIYUOM U B. 40°
3epKaJIbHOM MOBEPXHOCTHIO? B. 70°
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T. 80°
J. 90°
3. | Ha cTek/isiHHYy1O IpU3MYy B BO3JyXe 2 (A2
nagaeT ceeToBol ayu 1. [To Kakomy 1 / b. 3.
HarlpaBJ/IeHUIO JIy4 CBeTa BBEIXOJUT U3 7 B.4.
MpU3MBI? ¢« I'. CBeT He MOXKET BOWTH B TIPU3MY.
J. CBeT He MOKeT BLIUTU U3
TIPU3MBI
4. | Ha pucyHke noka3aHbl JIMH3a L, UCTO s coc v © 55 ws o A.SS
n3ob0pakeHue S'. Kakoii oTpe30K sIB/II€TCS TJIaBHBIM b. OS'
(hOKYyCHBIM pacCTOSIHUEM JIMH3bI? B. OK
r.oM
- A. ON
s E. MK
i | XK.0S
s
5. | MakcuMyMel IIpy UHTep(epeHIUH OT [JByX UCTOYHHUKOB A. A=mA
BO3HUKAIOT IIPU YCI0BUU b. A=2m+1)A /2
B. d sina=mA
I'. 2d=M2n

Yacmb B

Perute npenjio>KeHHbIE 3aJd4Yn

6. PaccymTanmTe yactoTy, COOTBETCTBYIOI[YIO KpaiiHeMy (DHOJIETOBOMY JIydy C AJIMHOM BosHbI 0,4

MKM.

7. UenoBek poCcToM 2M CTOWT OKOJIO CcTo/0a ¢ oHapeM, BUCAIero Ha BbicoTe 5M. [Ipy aTOoM OH
orOpackIBaeT TeHb J1MHOM 1,2 M. Ha Kakoe paccTosiHUe yauTCs UesioBeK OT CTo/10a, ecy JjiMHa

ero TeHu craja 2M

8. T'yaBHOe (hOKyCHOe pacCTOsiHME pacCemBarolleil JMH3bI paBHO 12 cm. V300pakeHue mpesimera
HaxOJUTCSI HA PacCTOSTHUU 9 €M OT JIMH3bL. UeMy paBHO pacCTOsIHME OT IpeJMeTa [0 JTUH3bI?

9. CkopocTb pacnpocTpaHeHuUs cBeTa B miepBoii cpefie 250000 km/c, a Bo BTopoii-200000 km/c. JIyu
CBeTa Ma/jaeT Ha MOBEePXHOCTh pa3zesa 3TUX cpej oz yriaoM 60° u nepexoguT BO BTOPYIO CPefy.

OrnpepienuTe yroJ rpeaoMieHus ayya.

. /N
10. TTocToliTe U300pakeHHe AAHHOTO MpeaMeTa B JiuH3e. Kakoe 3T0 2 3
u3o0pakeHue? D
1 4
2F F F
Bapwuant 3 WV
Yactb A.

B1>16ep1/1Te W3 TIpeiJyI0’KEHHBIX OTBETOB OAWH HpaBH]’[beIﬁ.

Ne | Tekcm 3adaHus Omeem
n/
n
1. | Onruyeckad cuna- A. BelMuMHa, paBHasi TOJILMHE JIMH3BI.
B. BesumHa, paBHast AMAMeTDPY JIMH3bI.
B. BermumHa, paBHast (HOKyCHOMY PacCTOSTHUIO
JIMH3BL
I'. BesimumHa, obpaTHas hokycHOMY
PAaCCTOSTHUIO JIMH3BL.
2. | Yron najeHus /iyya CBeTa Ha 3epKalbHYIO A. 70°
noBepxHOCTh paBeH 70°. KakoB yros Mexxay B. 80°.
OTPa’KeHHBIM JIYYOM U 3epKaJbHOU B. 40°.
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MIOBEPXHOCTHIO? T. 20°
J. 90°.
3. | B kakoii Touke Al
HAXOZUTCS Le. 3.2
u300paXkeHue o £ 3
UCTOYHMKa cBeTa L B M «\%R‘%W N 1,2u3
IJIOCKOM 3epkase MN. P Se [Ipu TakoM MoI0KeHUM UCTOUHMKA cBeTa L
P S._ 0 wu3o0paxkenus B 3epkase MN Her.
4. | Ha creknaunyio npusmy ! & & o2
BO37lyXe MajaeT CBeTOBOM 3
syu 1. TTo kakomy 4
HaIpaBJ/IeHUIO JIyU CBeTa 2 CBeT He MOXeT BOMTH B IIPU3MY.
BBIXOJUT U3 NIPU3MBI? CBeT He MOXXeT BbIITU U3 IPU3MBI.
5.

BeIlleCcTBa OT YaCTOTHI (JJ/IMHI JUcTiepcre,

Ha3bIBaeTCs 4 nonsipuzanmet,
I'. unTepdepeniiyei,
. KOTepeHTHOCTHIO,
E. [UCKpeTHOCTHIO.

1 -
3aBHUCUMOCTD TIOKA3aTeJist TP \: 3 mudpakuuei,

Yacmpb B.
Pemmmire npeyio’keHHbIe 3a7,aun
PaccynTanTe uactoTy, COOTBETCTBYIOIIYIO rOyOOMY JIydy C [UTHHOM BO/HBL 500 HM.
YnuuHblli poHaph BUCUT Ha BbicoTe 4 M. [lanka jiuHON 2 M, ycTaHOB/IeHHasi BepTUKaIbHO B
HEKOTOPOM MeCTe, 0TOpachIBaeT TeHb, //IMHa KOTOPOM paBHa TOJIOBHHE JjMHe Masku. Ha KakoM
PacCTOSIHUY OT OCHOBaHMsI CToj10a PacriosioykeHa naska?
OnpegnenuTe MokasaTenb NPeIOM/IEHHs CKUIHAZApa W CKOPOCTb PAaCIpOCTpaHeHWs CBeTa B
CKMITMJApe, eC/I U3BECTHO, YTO MM yryie NageHus 45° yros npeaomiedus pased 30°.
Orrtriueckasi cuia MH3bI 12 anTp. M300paxkeHue rpeAMeTa HaXOAUTCS Ha paccTtosiHud 10 cM oT
JIMH3BL. Yemy paBHO pacCTOsIHUE OT MpefiMeTa /10 JIMH3bI?

10. TTocTpoiiTe u300pakeHHWe [JAHHOTO TipeAMeTa B JMH3e. Kakoe 3To 2 v
n3o0pakeHue?
s 1
¥ ¥
BapuanT 4
Yacts A. A\
BribepuTe 13 Npe/i/Io)KEHHBIX OTBETOB OJJUH TIPABHJIbHBIN.
Ne | Tekcm 3a0aHus Omeem
1 | B kakoii Touke HaXOAUTCs N300pakeHre A. 1.
WCTOYHHMKA CBeTa L B IJIOCKOM 3epKaisie b. 2.
MN? 18, 22 B.3
N M r.1,2u3
J. Ipy TaKOM T10/I0)KeHUU UCTOUYHMKA CBeTa L ero
n300pakeHus B 3epkane MN Her.
2 | Kakoe u306pa )aroLas A. [lelicTBUTeNIbHOR, YBEMUEHHOE.
JIVH3a C POKY';, ¢~ 5 Ne3¥ F, ecin B. [leiicTBUTE/NBHOE YMEHBLIEHHOE.
rpefMeT HaxO4UTCA OT Hee Ha paccTogHud | B. MHuMoe, yBeMueHHoe.
1/2F? I'. MHuMOe, yMeHbIIIeHHOe.
. 300pakeHust HeT.
3 | Ha pucyHke npepcTaBieHbl CeUeHUS TPeX A. Tonbko 1.
CTeKJISHHBIX JIUH3. . b. Tosbko 2.
Kakue u3 Hux B. Toneko 3.
SIBJISIFOTCS [.1u?2.
COOUPAIOIIUMH? O.1wu3.
z 2 3
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E. 2u3.
XK.1,2u3.

[Touemy mocJie IPOXO’KJEHUS uepes
CTeK/ISIHHYIO TIpHU3MY ITy4oK 6esioro cBera
TIpeBpalaeTcs B Pa3HOLIBETHBIN CIIEKTp?

A. TTpu3sma normoujaet Gesiblii CBET OZHOW YaCTOTHI,
a U3/yJaeT CBeT pa3HbIX UacToT.

B. [Tpu3ma nornoiiaer 6e/bli CBET OJHOM [TUHEI
BOJIHBI, & U3/1y4aeT CBET C Pa3HbIMU Ji/TMHaMH BOJIH.
B. Benpiii cBeT ecTh CMech CBeTa pa3HbIX UacToOT,
1[BeT OTpe/ie/isieTCsl UaCTOToM, KoaddulleHT
TIpeJIOMJIEHUS] CBeTa 3aBUCHUT OT YacToThL. [losToMy
CBeT pa3HOro 1LiBeTa U/eT 10 Pa3HbIM
HaTpaBJIeHUSIM.

I'. LiBeT cBeTa orpe/iensieTcs AJTMHON BOJTHBL.

B npotiecce npesiomieHust AJMHa CBETOBOW BOTHbI
W3MEeHSIeTCS, [I03TOMY ITPOMCXO/IUT TIpeBpalljeHue
Oesoro cBeTa B Pa3HOLIBETHBIM CIIEKTP.

'eomeTpryecKast pasHOCTb X0/a
uHTep(epUpyIOMUX BOTH-

Py
Sl#r’////, :
“ ¥ DA
P
pd e
AN o

A.paccrosiHue S;P»,

B. paccrosnaue S,P»,

B. paccrosnue S;S,,

I'.pasHocTh paccrosinuit S;P, u S¢P,,
. pa3HoCTb paccTtosiHuai S,P, u S;S»,
E. pa3HocTh pacctosinuii S1P> u SiS 5,

Pewute npejjioxeHHble 3a1a4un

Yacmpb B.

6. PaccuuTaiiTe 4acTOTy, COOTBETCTBYIOIIYIO OPaH)XXeBOMY Jy4y C AJIMHON BosiHBEI 600 HM.

YnuuHell (poHaph BUCUT Ha BbicoTe 6 M. Ilanka fnuHON 2 M, ycTaHOB/IeHHasi BepTUKaIbHO B
HEKOTOPOM MecCTe, 0TOpachIBaeT TeHb, [/IMHa KOTOPOM paBHa TOJIOBUHE JjTMHe Majku. Ha KakoM
PacCTOSIHUY OT OCHOBaHMsI CToj10a PacrosioykeHa naska?

Onrtuyeckast cuia TOHKOM IMH3bI 5 AnTp. [IpeameT nomectuny Ha pacctossHAu 60 cM oT Hee. Ha
KaKOM PacCTOSTHUM OT JIMH3bI HAXOJUTCS M300pakeHHe 3TOrO rpeaMeTa?

. KakoBa ckopocTh cBeTa B Boge, eciv ipy yactote 440 TI'n aymHa BoHb! paBHa 510 HM?

10. TMocTpotite u300pakeHye JaHHOTO MpeaMeTa B rH3e. Kakoe 310

n300pakeHue? B T
AT g
F l F
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CBO]I[H&H TaGJmua o NpuMeHAE€MbIM d)OpMaM U METO/JdM TEKYIIEro KOHTpPO/Id U

OLIEHKH Pe3y/IbTaToB 00yueHHs

Pe3ynbTaThl 00yueHHs

@opMbI M MeTO/Ibl KOHTPOJISI U OLIeHKHU
pe3y/IbTaToB 00yUueHHs

JIMYHOCTHBIX:

- YyBCTBO rOPZIOCTH U yBa)KEHHS K
WICTOPUY U IOCTHKEHUSIM OTeueCTBeHHOM
(dbusnueckoi HayKy; (U3rUeCcky rpaMmoTHOE
NoBeJieHre B MPO¢eCCHOHANTBHOM 1esiTeTbHOCTH
1 OBITY TipU oOpartieHuu ¢ nprubopamu U
yCTpoiicTBaMuy;

- TOTOBHOCTE K TPO/IOJDKEHUI0
00pa30BaHus U TIOBBIILIEHNS KBaTM(UKALIH B
M30paHHOU MpOodecCHOHANTBLHOMN 1eSTeTbHOCTH U
00BeKTUBHOE 0CO3HaHHe POJIU (HU3NUEeCKUX
KOMIIeTeHLIUH B 3TOM;

- yMeHHe UCT0/Ib30BaTh JOCTYKEHHUS
coBpeMeHHOU Gu3nUecKoit HayKy U PU3NUeCKUx
TEXHOJIOTUH /1151 TIOBBILLIEHHST COOCTBEHHOTO
VHTeJIIEKTYaIbHOTO Pa3BUTHS B BBIOPAHHOM
ripodecCcrUoHaMbHOMN [1esTeIbHOCTH;

- yMeHHe CaMOCTOSITe/IbHO J00bIBaTh
HOBBIE |15 ceOst pr3nyecKre 3HaHUS, UCTIOb3YsI
JJI51 9TOTO JJOCTYTIHBIE NCTOUYHUKY MH(pOPMALWK;
- yMeHHe BbICTpauBaTh KOHCTPYKTHBHBIE
B3aMMOOTHOLLIEHUSI B KOMaH/le 110 peleHut0
o0uwx 3azay;

- yMeHUe yTIpaBJIsiTb CBOeit
T03HaBaTe/bHOM [IeSITeNTbHOCTBIO, TIPOBOJUTD
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O
VHTeJITIEKTYa/IbHOTO Pa3BUTHS;

IIpakTHuecKue 3aHATHS.
KonTposbHas padora

MeTanpejMeTHbIX:

- HCTI0/Tb30BaHMe Pa3/IMYHbIX BU/IOB
M03HaBaTe/IbHOH [1eTe/IbHOCTH [i/Isl PeIlieHus
(bU3HUeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METO/IOB [T03HaHUs (HAO/II0AEeHMsI, OITUCAHMS,
WU3MEpEHMs], SKCIIEPUMEHTA) AJIST U3yUeHUsT
Pa3/IMUHBIX CTOPOH OKpY Karoliei
JIeCTBUTE/IbHOCTU

- HCII0/Ib30BAaHKE OCHOBHBIX
VHTe/UIeKTYa/IbHbIX OMepal[iii: MOCTaHOBKH
3ajaud, (OPMYIMPOBAHUS TUITOTe3, aHAIN3a U
CUHTe3a, CPaBHEHMsI, 00001I[eHN s,
CHUCTEeMAaTH3al[|UH, BLIIBIEHUS TIPUUUHHO-
C/IeICTBEHHBIX CBsI3eH, MTOMCKA aHaJIOr OB,
(hopMyMpOBaHUs BLIBOJIOB [I/isl U3yUeHUs
pa3MYHBIX CTOPOH (PU3NUECKUX 00BEKTOB,
AIBJIEHUH U TIPOLIECCOB, C KOTOPHIMH BO3HUKAET
He00X0UMOCTh CTa/IKUBAThCS B
ripodeccruoHanbHOI chepe;

- yMeHHe TeHePUPOBATh UZIeUu U
oripefieNiiTh CPeiCTBA, HeOOXOAUMBIE [/ UX
peanu3aiy;

- yMeHHe UCMO/b30BaTh PA3/INUHbIe

IIpakTHuecKue 3aHATHS.
KonTposbHas padora
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WCTOYHUKU [I7Is1 TTO/TydYeHust hru3ndecKkoin
WH(pOPMAI[UH, OL[eHUBATh €€ /I0CTOBEPHOCTh;

- yMeHHe aHaJIM3UPOBATh U TIPE/ICTaB/ISATh
“HGOPMAIWIO B Pa3/TMUHBIX BU/IAX;

- yMeHue My0O/IMYHO Mpe/ICTaBSITh
pe3y/bTaThl COOCTBEHHOTO UCC/Ie/[OBaHUS, BECTU
JIUCKYCCUH, IOCTYITHO U TADMOHUYHO COYeTast
cojiepkaauie ¥ (hOPMBI TIPe/ICTaBIISIEMOM
nHdopMarImuy,

npeAMeTHBIX:

- c(hOpMHPOBAaHHOCTD TIpe/ICTaBIeHUM O ITpakTHyecKue 3aHATHS.
po/i 1 MecTe U3MKU B COBDeMeHHO#1 HayuHOH | KoHTpo/ibHas pa6oTa
KapTHHe MUPa; TOHUMaHue (HU3NUecKon
CyIHOCTH Hab/mojaeMbIX BO BeeneHHOM
sIBJIeHUM, PO/M PU3KKU B POPMUPOBAHUU
Kpyro3opa v (yHKLMOHAIbHOW TPAMOTHOCTH
yeJIoBeKa Ji/1s1 pellieHus IpaKTUYecKHx 3a/jay;

- B/laJileHre OCHOBOIIO/IaratolMU
($U3NUeCKUMU TIOHSITUSIMH, 3aKOHOMEPHOCTSIMU,
3aKOHaMU U TEOPHSIMH; yBepeHHOe
WCTI0JTb30BaHUe (hH3UUeCKOW TEPMHUHOJIOTHH U
CUMBOJIVKY;

- B/IaJileHe OCHOBHBIMH MeTOZaMHU
HAy4YHOT0 [103HaHUs], UCII0J/Ib3yeMbIMU B (DU3UKe:
HaOsrofleHNeM, oIucaHueM, U3MepeHHeM,
JKCIIePUMEHTOM;

- ymeHust 0OpabaTbiBaTh pe3y/bTaThl
v3MepeHu, 06Hapy K1BaTb 3aBUCUMOCTh
MeXay QU3NUecKUMHU BeJTMUMHAMH, OOBSICHATh
TI0JTyYeHHbIe pe3yJIbTaThl U [|e/laTh BIBOALI;

- c(OpMHPOBaHHOCTL YMEHHSI pelliaTh
(usnueckue 3agauy;

- c(OpMHPOBAaHHOCTL YMEHHsI IPUMEHSITh
TIO/TyUeHHbIe 3HaHUs Ji71s1 OOBSICHeHUS YC/IOBUH
MpoTeKaHus hU3NUeCKUX SIBJIEHHH B TIPUpOJe,
rpodeccoHaNbHOM chepe U /11 IPUHATHS
MPaKTUUECKUX pellleHu B TOBCeHEBHOU
JKU3HUY;

- c(hOpMHUPOBAHHOCTL COOCTBEHHOM
TO3ULIMH 10 OTHOLIEHHIO K (PU3NUeCcKoi
nH(MOpMaIiH, TI0JTyuyaeMoi U3 Pa3HbIX
VICTOYHUKOB.

3.2 ®opMa NpoMe)XyTOUHOH aTTecTaluu
[TpomexyTouHast aTTecTaLysi 1o JucHumivHe «Pu3rka» — UTOroBasi KOHTPOJIbHAs
pabota Bo 2 cemecTpe.

Obyuarowjuecst donyckaromesi K coaue sxk3ameHa (OugepeHyuposaHHo2o0 3auemad,
3auema, umo2o8oti KOHMpO/bHOU pabombl) Npu BbINOAHEHUU 8CeX BUOO8 CAMOCMOsAMeNbHOU
pabombl, 1a60pamMopHbIx, NPAKMUUYECKUX U KOHMPO/bHbIX pabom, npedycMompeHHblx pabouell
npoepammoll U KaaeHOapHoO-memamu4eckum naaHom OUCYUNIUHBL.

Hmoeoeasi koHmpoabHasi paboma npogooumcs 3a cuem gpemeHu 0mMeeo0eHHO20 Ha
usyueHue oucyunauHbl. ITpu yciosuu ceoegpemMeHHO20 U KauecmeeHHO20 8bINO/HeHUS]
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obyuarowumcs 8cex 8udos pabom, npedycmMompeHHbIX paboueti npo2pammoti
o0bweobpazosamesnbHoll yuebHOU OUCYUNAUHBL.

HToroBasi KOHTpO/IbHas padoTa

Bapwuanr 1.
Yacts A
3aKoHUHMTE Mpe/10)KeHUs:
TpaekTopus -
Cwuna - 31O
MOoIIHOCTB - 3TO
N3ornporieccor —.

Ncnapenue — nporiecc
Kpucrannmsanus — nporecc
[TepBbIi 3aKOH TEPMOJMHAMUKM:
3aKoH coxpaHeHUsl 3apsija:
Kupxroda npasuso (mepBoe) —
0. Konpencarop —

HLeN AW

11. Kysona 3akoH —

12. HanpspkeHue (mafeHue HarpspKeHNs ) —
13. IIpoBoaHUKY —

14. OneKTprUYeCcKuil TOK —

15. IToTeH1an 5/1€KTPUYECKOro Mo -

Yacts B
Omeembme Ha 6oNpochbi

16. OnpesienviTe HarpaB/ieHUe CUJI, IeHCTBYIOLMX HA IPOBOJHUK C TOKOM B MarHUTHOM

riosie (puc. 1).

e [
Puc.1
A. BBepx b. BHu3 B. Brpaso I'. BneBo

JL. onpe/ie/IMTb HEBO3MOXXHO

17. OnpefienvTe BeJIMUMHY U HarlpaB/ieHre CHIIbI JIOpeH1ja, JeHCTBYIOIeld Ha IPOTOH B

1300pakeHHOM Ha puc. 2 ciaydae. B = 80 mTn, v = 200 km/c.
[} [ ] L ] L [ ]
Ll L] L] [ ]

L] @ L]

Puc. 2

A. 5,12 * 10* H, BeBo

B. 2,56*10*H, BHU3

B. 2,5%10° H, BHuU3

I'. 2,56*10* H, BBepx

. Cpenu otBeToB A-I' HET NMPaBUILHOIO.

18. IIpoBogHuk MN c AJIMHOM aKTUBHOW YacTy 1 M U1 conpotuBieHreM 2 OM HaxOAUTCSA
B OJJHOPOJHOM MarHuTHoOM noJjie ¢ uHaykuuei 0,1 Tn. IIpoBOoAHMK NOAK/IIOUEH K UCTOUHUKY C
S/1C 1 B (BHYyTpeHHUM COMPOTHB/IEHHEM UCTOYHHKA MOYKHO TIpeHeOpeus). KakoBa cusia Toka B
TIPOBO/IHUKE, eC/IU [IPOBOJHUK ITIOKOUTCSA?
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A.05A b.2 A B. 20A . 0,2A . Cpenu otBeTOB A-
I' HeT mpaBUJILHOTO.

19. Kak u3MeHUTCst yacToTa KojiebaHUM MaTeMaTHUeCKOTro MasiTHUKA, eC/d ero JI/TMHY
yBe/IMUUTh B 4 pasa?

A. He usmenurcst. b. YBermmuurcs B 2 pasa. B. YBenuuurcs B 4 pasa. I'. YMeHbIIMTCS B
2 pasa.

. YMeHb1uTCA B 4 pasa.

20. Kakue 13 nepeuncjieHHbIX HU)Ke BOJTH SIBJISKOTCS MOMNEepeYHbIMU: 1 — BOJIHBI Ha
TOBEPXHOCTH BO/bl, 2 — 3BYKOBBIE BOJIHBI, 3 — PaZJMOBOJIHBI, 4 — y/IbTPa3BYKOBbIE BOJTHBI B
JKAIKOCTSIX?

A.Tomeko 1-0e. b.1u3. B.2u4.1'.1,2,3,u4. . Cpenu orBetoB A-I' HeT
TPaBUIbHOTO.

21. YacroTa KosiebaHuii NCTOYHHKA BOHBI paBHa 0,2 €', CKOPOCTh PacIipoCTPaHeHUst
Bo/HBI 10 M/c. Uemy paBHa [j/iMHA BOJIHBI?

A.0,02m. B.2m. B. 50 m. I'. Tlo ycnoButo 3aj1auu J/IMHY BOJTHBI OTpee/TUTh
Henb3d. [N, Cpeau otBeToB A-I' HET paBU/ILHOTO.

22. B njieanbHOM 3/1eKTPUUECKOM Kojie0aTeslbHOM KOHTYPe eMKOCTb KOHZIeHCaTopa 2
MK®, a aMIMTyia HarpsbkeHrs Ha HeM 10 B. B Takom KOHType MakcumasibHasi SHeprust
MarHUTHOIO T10JIs1 KaTYLLUKU paBHa:

A. 100 [x. b. 0,01 Dx. B. 10° [Ix. r. 10" Ix. A. 20 [Ix.

23. KakuM fio/mKeH OBITh YTOJT MafleHusi CBeTOBOT'O Jiyua, UTOObI OTPayKeHHBIH JIyY
COCTaBJISI/T C TIAJAFOLUM JIy9OoM yros 50°7?
A. 20°. B. 25°. B. 40°. I'. 50°. . 100°.

24. TIpu niepexoie yya 13 TIepBOM Cpe/ibl BO BTOPYIO YToJI MazieHus paBeH 60°, a yrosn
npesiomsienus 30°. UeMy paBeH OTHOCHTe/bHBIN ITOKa3aTesb TPeIOM/IeHHsT BTOPOW CpeJibl
OTHOCHTE/TbHO TepBOM?

A. 0,5. B. V3/3 B. V3 . 2. J. Cpenu otBetoB A-T" Her

MpaBHU/IBHOI'O.

25. Tlokasareny rpesoM/IeHHsI OTHOCUTE/IBHO BO3/lyXa [/1s1 BOZbI, CTEK/Ia, U alMasa
COOTBeTCTBEHHO paBHbI 1,33, 1,5, 2,42. B KaKuX U3 3THUX BeleCTB Ipe/ie/ibHbIN yToJl MOTHOTO
OTpa)keHus1 TIPU BbIXO/ZE B BO3yX UMeeT MaKCUMajbHOe 3HaueHue?

A. B Boge. b. B creke. B. B anmasze. I'. Bo Bcex Tpex
BelecTBax ofuHakoBoe. [I. HU B 0JJHOM BelljeCTBe MOJTHOTO OTPayKeHUs He OyeT.
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26. Ha puc. 6 noka3aHO 1M0JI0KeHHUe JIMH3bI, ee TJIaBHOW ONMTUYeCKON OCH, IJIaBHBIX
dokycoB u peagmeTa MN. I'e HaxoAWUTCSt M300pa>keHUe TIpe]MeTa, CO3/jlaBaeMoe JTMH30M?

g 1R E 298 3 : 4 { 5
! 1 |
. | —
2F M :F N
L | I
08 e |
Puc. 6

A. B obnactu 1. B. B o6sactu 2. B. B obsactu 3. T'. B obnactu 4. [. B obnactu 5.

27. C oMoII[bI0 coOUparoItield JTMH3bI MOTYUHId U300paXkeHe CBeTsIecs Touku. YeMy
paBHO (oKyCHOe paccTosiHue UH3bL, ecii 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' HeT npaBUJILHOTO.

28. TTo ycnoBwuto TipeibiAylileid 3alaud omnpe/ie/uTe, UeMy PaBHO yBe/ilueHue?
A.0,33. B.0,5. B. 1,5. I'. 2. . Cpenu otBeTOB A-I" Het
MIPaBUJIbHOTO.

29. CeeT Kakoro 1jBeTa 00/1afjaeT HaluOOJILIIINM TTOKa3aTesieM MpeioM/IeHUs TIPU
repexo/ie U3 BO3JjyXa B CTeK/10?

A. KpacHoro. b. Cunero. B. 3eneHoro. I'. ®uonertosoro. oy
BCeX O/JMHAKOBBIM.

30. [Iea aBTOMOOU/IS IBMOXKYTCSI HABCTPEUY IPYT APYTY, CKOPOCTb KaXK/I0TO
OTHOCHTE/ILHO 3eM/1 paBHa v. UeMy paBHa CKOPOCTb CBeTa OT (pap mepBoro aBToMoOu/Is B
CHCTEeMe OTCUeTa, CBS3aHHOMN CO BTOPBIM aBTOMOOH/IeM? CKOPOCTh CBeTa B CHICTEME OTCUETa,
CBsI3aHHOM C 3eMJiel, paBHa C.

A.c. B. c+v. B. c+2v. I'. c-v. A. c-2v.

31. Kakue usnyueHUs U3 TIepeUrC/IeHHBIX HIDKe 00/1a[jaf0T CTIOCOOHOCTBIO K
Juppakuuu: 1- BUIUMBIN CBeT, 2-paJjMOBOJIHBI, 3-peHTTeHOBCKUe J1y4H, 4-UH(ppaKpacHble J1ydn?

A. Tonbko 1 . b. Tonbko 1 u 2. B. Tonsko 1, 2 u 3. I'. Tonpko 1, 3
u4.

A.1,2,3u4d.

32. Pa3HocTh a3 AByx uHTepdepupytoiux aydeii paBHa /2. KakoBa MUHUMabHast
Pa3HOCTh X0/a ITUX Tyuei?
A.A.  B.N2 B. \4. I'. 3M4. . 3N2.

33. UeMy paBHa 4yacToTa CBeTa, ec/ii 3Heprus (otoHa E?
A.Eh. B.E/. B. E/c. I. E/c. . Eh/C.

34. CHUMaIOTCS BOJIbTaMIIEPHbIE XapaKTePHUCTUKY BaKyyMHOr0 (DOTO3/1eMeHTa.
MakcruManbHOMY UrcTy (DOTOHOB, MajatoluX Ha (OTOKATO/ 3a eJUHULY BpeMeHH,
COOTBETCTBYET XapaKTepUCTHKA:
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A.1. B. 2. B. 3. I'. 4. . He 3aBUCHUT OT unciia (pOTOHOB.

35. CKOJIbKO TIPOTOHOB Z, ¥ CKOJIbKO HeMTpoHOB N B sijpe u3oTomna kucopoga '’ O?
A.Z=8 N=17. b.Z=8,N=09. B.Z=17,N=8. 8
I'. Z=9, N=8. O.7Z=8,N=8.

36. Uto Takoe anbda-usayueHue?
A. TTOTOK 3/1eKTPOHOB. b. IIoTOK MPOTOHOB. B. IloTOK siiep aTOMOB reJivs.
I'. ITOTOK KBaHTOB 3/IEKTPOMarHUTHOI'O M3/IyYeHHUs], UCITyCKAaeMbIX aTOMHBIMU SIZIPaMU.

J1. TIOTOK KBaHTOB 3JIEKTPOMAarHUTHOTO U3/TyueHHsl, UCITyCKaeMbIX TTPU TOPMOKeHHUH ObICTPBIX
3/1IEKTPOHOB BelleCTBe.

37. Kakoe 13 Tpex BU/IOB M3/TyUe€HUH — O-, 3- UK Y-U3/TyueHHre — 00/1a/1aeT HauboIbIIei
TIPOHUKAOIIel CTTIOCOOHOCTRIO?

A. a-usnyudeHue. B. B-usnyuyeHue. B. y-usnyuenue. I'. Bce
ripumMepHo ofinHakoBo. [l. Cpeau oTBeTOB A-I' HET MpaBUJILHOTO.

38. Kakoe cooTHOIIEHHEe MeX/ly MacCOM M, aTOMHOTO $iipa ¥ CYMMOM MacC CBOOO/IHBIX
TIPOTOHOB Zm, ¥ CBOOOHBIX HEUTPOHOB N, M3 KOTOPBIX COCTABJIEHO 3TO PO, CTpaBejIuBO?

A. m;> Zmp+ Nm,. b. m;<Zm,+ Nm, . B. m; = Zm,+ Nm,. I.
st cTtabu/IbHBIX siZiep TPAaBU/IbHBINA OTBET A, /sl pafIMOAKTUBHBIX siiep - b. .
[nist crabuibHBIX sifiep MpaBU/IbHBIN OTBeT B, 17151 painoakTUBHBIX sifiep - A.

39. B kakoii 30He Co/HIla TIPOUCXOAST TepMOsiZiepHbie peaKLuu?
A. nyuucras 30Ha

B. sgpo

B. 30Ha KoHBeLIUH.

Yacrte C
Pewiume 3adauu
40. Kunetnueckasi 3Heprusi Tesa B MOMeHT OpocaHust paBHa 200 [Ix. Onpesenvte 10
KaKOM BBICOTBI OT [TOBEPXHOCTU 3eMJIM MOJKET MOJHSThLCS Teslo, ey ero mMacca paBHa 500 r.
41. ABTOMOOW/TL MacCOM 2 T IBWKETCS CO CKOPOCThIo 54 Km/u. Kakasi paboTa Jjo/pKHa
ObITH COBepIlIeHa /I/Isl eT0 OCTAaHOBKU?

42. Kakoe KOJIMUeCTBO TETJIOThI HY>KHO COOOIINTB /by MacCoM 2 KT, HAXOASIIeMYCst
ripu Temrieparype —10 °C, uToObI MpeBpaTUTh €ro B BOAY W HarpeTh ee o Temnepatypsl +30 °C?
43. CKOJIbKO 3HEPrMU HY)KHO 3aTPaTHTh, UYTOOBI PACI/IaBUTh JIE[] MacCOU 4 KT TpH

temneparype 0°C? (A = 3,410° J[x/Kr)
44 Yemy paBHa Cujia TOKa B 37IeKTPUUECKOM JlaMIie KapMaHHOTo ¢oHaps, ecyii
COTIPOTHB/IEHWE HUTH Hakana 16,6 OM u jaMria ro/ik/iroueHa K 6araperike HarnpspkeHueMm 2,5 B?
45. Onpegemuts KII/I ncTouHrka Toka ¢ BHyTpeHHUM conportusieHreM 0,2 Owm, eciiv oH
paboTaeT Ha Harpy3Ky C corpoTuBieHueM 3 OM.
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HToroBasi KOHTpO/IbHas1 padoTa

Bapwuanr 2
Yacte A

3akoHuume npeos10xceHus:
PaBHOYCKOpeHHBIM /IBI)KEHHEM Ha3bIBaeTCs. ..
[TepemereHueM Ha3biBaeTcs. ..
3aKOH COXpaHeHHUsI UMITyJIbCa:
Pabota, ¢ Touku 3peHust GU3NKHU, 3TO
OHeprus - 3T0
3aMKHYTBIM IPOLIECCOM, W/ LIMKJIOM Ha3bIBaeTCs
AmabaTHBIH po1iecc — 3To
[1naBneHueM Ha3biBaeTCs
®a30BbIM epexof, — 3TO
McTouHnky TOKa — 3TO
Kupxroda BTOpoe rnpaBuso:
Pe3ucrop - 310
Cusa ToKa Xapakrepusyer...
JV3/1eKTPUK — 3TO

15. ONeKTPOABWKYLLas Cua —

Yacte B

Omeembme Ha 6onpochwl

16. OnpefienyTe HampaB/ieHUe CUJI, IeMCTBYIOIIUX Ha MPOBOJHUK C TOKOM B MarHUTHOM
niosie (puc. 1).

@

Puc.1
A. BBepx b. BHu3 B. Brpaso I'. Breso  /I. onpefie/tuTe HEBO3MOKHO

HLeN AW

N =
b= o

17. OnpefienvTe BeJIMUMHY U HallpaB/leHHe CUIbI AMITepa, [1eMCTBYIOLeH B
1300pakeHHOM Ha puc. 2 ciydae. B = 0,1 Tn, [ = 20 A.

S i~
!
Puc. 2

A. 20 H, ot nHabmoparens b. 0,2 H, Ha Habmoparens B. 20 H, na nabmoparens. I'. 0,2
H, ot HabsmogaTens. . Cpeau otBeToB A-I" HET MPaBUIBHOTO.

e

18. IpoBoaHUK MN c A/IMHOM aKTUBHOM YacTy 1 M U corpoTuBieHreM 2 OM HaxoUTCs
B OZJHOPOJAHOM MarHUTHOM moJie ¢ uHAykuen 0,1 Tn. [TpoBoAHUK MOAK/IOUEH K UCTOYHUKY C
3/1C 1 B (BHYTpeHHHM COTIPOTUB/IEHHEM UCTOUYHHKA MOKHO TipeHebpeun). KakoBa cusia ToKa B
MPOBO/HYKE, eC/IU TIPOBOJHUK JIBUKETCS BIIPAaBO CO CKOPOCTHIO 4 M/C?

A. 0,7 A b. 3,8 A B. 0,71 A I'. 28A . Cpenu otBeTOB A-
I" HeT nipaBU/IBHOTO.
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19. Kak n3meHuTCs nepuo/;, KosiebaHui MaTeMaTHIeCcKoro MassTHUKA, eC/IH ero JJTUHY
YMEHBIIUTE B 4 pasa?
A.. YMensbluTca B 2 pasa b. YMensiurca B 4 pasa.. B. He usmenurca I'. YBenuuurcs B

2 pasa. [I. YBeimmuurcsa B 4 pa3a.

20. Kakue 13 repeurcieHHbIX HIKe BOJH ABJ/ISKOTCA MPOJOILHBIMU: 1 — BOIHBEI Ha
TOBEPXHOCTH BO/bL, 2 — 3BYKOBbIe BOJIHBI B ra3ax, 3 — paJiJMOBOJIHbI, 4 — yIbTPa3ByKOBbIE BOJIHbI
B JKUJKOCTSIX?

A. Toneko 1-ce. B.1u 3. B.2u4.T'.1,2,3,u4. . Cpenu otBeToB A-I" HET
TPaBUIbHOTIO.

21. JlnvHa BonHb! paBHa 40 M, CKOpOCTb pacrpocrpaHenus 20M/c. Uemy paBHa yacToTa
KosieOaHU MCTOUHUKA?

A.0,5c'B.2c. B. 800 ¢. I'. TIo yc/I0BUIO 3a/1auu YacTOTY OMNpeJeIuTh Hejb3s. 1.
Cpenu otBeToB A-I" HET MPaBUIBLHOTO.

22. B 3/1eKTprUUeCcKoM KosiebaTeslbHOM KOHTYPe eMKOCTb KOHzieHcaTopa 1 MK®, a
WHYKTUBHOCTb KaTyiiku 1 ['H. Ecyin y1 cBOOOAHBIX He3aTyXaromux KoyebaHuii B KOHTYype
aMIUTUTY/Ia CHJIbI TOKa coctaBysieT 100 MA, To Kakol 10/DKHA ObITh aMIUIATY/la HAMpsDKeHUs Ha
KOHZleHcaTope?

A.100B. Bb. 10B. B. 30 B. I'. 80 B. . 60 B.

23. Kak U3MeHUTCA yroy MexxJy MajarolliuM U OTpakeHHBIM JIy4yaMu CBeTa, eC/Iyd Yol
Tna/ieHysl yMeHbIIUTcs Ha 10°7?

A. YmenbmuTcs Ha 5°. B. Ymenbiircs Ha 10°. B, Ywmenbimrcs Ha 20°. I'. He
VI3MEHUTCS.

. Cpeau otBeToB A-I' HET MpaBUILHOIO.

24. ITpy HeKOTOpPOM 3HaYeHUU O yIJia [aJleHus Jlyya CBeTa Ha FPaHULly paszesa AByX
CpeJ OTHOLLIEHHe CHHYCa yIJla NaleHUs K CUHYCY yIJIa IIpesioM/IeHusl paBHO N. YeMy paBHO 3TO
OTHOLLIeHYe TIPYU yBe/IMUeHU! yrjia najeHus B 2 pasa?

A.n/2. b.n. B. 2n. I. V2. A. Cpenu otBeToB A-I' HET NMpPaBUIBLHOTO.

25. [1oka3arenu npesioM/IeHUs OTHOCUTE/IbHO BO3/yXa [/I1 BOJbI, CTeK/Ia, U ajiMasa
COOTBETCTBEHHO paBHbI 1,33, 1,5, 2,42. B KaKOM U3 3THX BeLeCTB Ipe/ie/IbHbIN YToJl TOTHOTO
OTPa’KeHUsI TPHU BbIXO/ZE B BO3AYX UMEeT MaKCHMMaJ/lbHOe 3HaueHue?

A. B Boge. b. B creke. B. B anmase. I'. Bo Bcex Tpex
BelrlecTBax oguHakoBoe. [I. HU B 0JJHOM Bell[eCTBe MOJHOTO OTPaXKeHUs He OyeT.

26. Ha puc. 6 moka3aHo 1oJioKeHue JIMH3bI, ee TJIaBHOW OMTUYeCKON OCH, TJIaBHbIX
dokycos u ipeamera MN. I'me HaxoAWUTCS U300paKeHUe MpeiMeTa, CO3/laBaeMoe JIMH30M?

A J
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A. B obnactu 1. B. B obnactu 2. B. B o6nactu 3. I'. B obnactu 4. JI. B obnactu 5.

27. C noMoIipo coOUparoiiieil TMH3bI MOy YHIA H300PKEHHEe CBETSIIIENCS TOUKH.
Yemy paBHO oKycHOe paccTosinve auH3bl, ecii d = 0,5 M, f =2 M?

A. 2,5 M. b. 1,5 m. B. 0,5 m. r. 0,4 m. . Cpeau otBeTOB A-
I' HeT npaBU/ILHOTO.

28. T1o ycnoBwuto nipebiAylilel 3aiaud Onpeie/iuTe, UeMy PaBHO yBe/lnueHue?
A. 4. b. 0,25. B. 2,5. I'. 0,4. . Cpenu otBeToB A-I" HeT
MPaBUJILHOTO.

29. CBeT Kakoro 11Beta 0oJblile [PYTUX OTKIOHSETCS TPU3MOM CIIEKTPOCKOMA?
A. ®uonerosoro. b. 3eneHoro. B. KpacHoro. I'. Cunero. [I. Bce oAMHaKOBBIA.

30. Kakue 13 nipuvBe/IeHHbIX HI)Ke YTBEP’KJeHUM MMPOTHBOpeuaT MoCTy/1aTaM TeOPUU
OTHOCHUTEebHOCTU: 1 — BCe MpoLiecChl MPUPObI MPOTEKA0T OMHAKOBO BO BCEX MHEPLMAIbHBIX
CUCTeMax OTCYeTa, 2 — CKOPOCTh CBeTa B BaKyyMe O/IMHAKOBa JIJis1 BCeX MHepLMaIbHbIX CUCTEM
oTcueTa, 3 — BCe TPOLIeCChl TPUPObI OTHOCUTE/IbHBI M POTEKAIOT B Pa3/TMYHBIX MHEPLIUA/IbHBIX
CUCTeMax OTCYeTa HeOJMHAKOBO, 4 — CKOPOCTb CBeTa 3aBUCUT OT CUCTEMbI OTCUeTa?

A.Tomeko 1. B. Tosbko 2. B. Tosbko 3. I'. 1u2. A.3ud.

31. Kakoe u3inyuyeHue 13 lepeync/IeHHbIX UMeeT CaMyr HU3KYIO 4acToTy: 1-
yJIbTpauo/eToBble J1yuH, 2-UH(paKpakKHbIe JIyUH, 3-BUJUMBIN CBeT, 4-paIiOBOJIHBI, 5-

PEeHTreHOBCKUe JIyuu?
A 1. B. 2. B. 3. I'. 4. . 5.

32. Kakoe orituueckoe siBjieHHe OObBSCHSIET TIOsIBJIeHHe [[BeTHBIX Pa/ly’KHBIX MSTeH Ha
TIOBEPXHOCTH BOZBI, TIOKPBITOM TOHKOW OeH3WHOBOM T/IEHKOM ?
A. lucniepcusi CBeTa. Bb. ®oto3ddexr. B. Oudpakuus cBeTa.

I' .Murepdepennust ceera. [, INonsipusarus ceera.

33. UeMy paBHa 3Heprus (poTOHa CBeTa C 4YaCTOTOU V?
A.hvc’.  B.vch. B. hv. T. hv/. I vh/c.

34. YpaBHenue DiiHITelHa 1 hoto3ddekra npeacTaBaser cobol MpUMeHeHHe K
[lAHHOMY SIBJIEHUIO:

A. 3akoHa coxpaHeHus UMITYJ/IbCa. b. 3akoHa cOXpaHeHHs SHEPrUu.

B. 3akoHa npesiom/ieHus U oTpaxkeHus CBeTd. I'. 3akoHa coxpaHeHus 3apsja.

J. 3aKOHa COXpaHeHHs] MOMeHTa UMITyJIbCa.

35. CKOJILKO TIPOTOHOB Z ¥ CKOJILKO HeWTpoHOB N B sape usoTomna yraepoga “sC?
A.Z=6,N=14. Bb.Z=14,N=6. B.Z=6,N=6. I' Z=6,N=8.
A.N=6,Z=8.

36. Uto Takoe OeTa-u3nyueHue?
A. TTOTOK 3/1eKTPOHOB.

b. IToTOK MpOTOHOB.

B. IloTtox siiep aTomoB I'eJivsl.

I'. [TOTOK KBaHTOB 3/IeKTPOMAarHUTHOT'O M3/Iy4eHUs, UCITyCKaeMbIX aTOMHBIMH SJpaMU.
JI. TIOTOK KBaHTOB 3/IeKTPOMarHUTHOTO U3/TyUYeHus, UCITyCKaeMbIX IPU TOPMO>KEHHH
OBICTPBIX 37IEKTPOHOB BEILECTBE.
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37. Kakoe u3 Tpex BHWJOB HU3/IyueHUH — o-, (- WIK y-U3/IyueHHe — He
OTKJIOHSIeTCS 3JIeKTPUYECKUMU U MarHUTHBIMU T10JIAIMU?

A. a-usnyyenue. B. B-usnyuenue. B. y-usnyuenue. I'. Bce
OTKJIOHSIFOTCSI.

. Bce Tpu He OTK/IOHSAIOTCS.

38.Kakoe COOTHOIIeHNe 13 NTPUBEJEHHbIX HIKe CTpaBeJIvBO AJisl T0JIHOU SHEpruu
cBOOOHBIX TPOTOHOB E;, cBOOOAHBIX HelTpoHOB E, 1 atomHoro sizpa E,, cocTaBieHHOTO U3
HUX?

A. E;> E+ E. b. E;<E,+ E, . B. E, = E,+ E.. I'. 1151 cTabumbHBIX
si/lep NpaBWIbHbINA OTBeT A, /1 paJiMOaKTHBHBIX szep - b. J. Ons ctabumbHBIX
s/iep NpaBWIbHBIN OTBeT b, 111 pajlu0akKTUBHBIX s7ep - A.

39. Kocmuueckrie 00BeKThI, y/jasieHHbIe HA MAUTHAPAbI CBETOBBIX JIET MOIIHOCTh
W3/Ty4YeHHsi, KOTOPBIX MPeBbIIIaeT MOIIHOCTb U3/TyYeHusl TalaKTHK.

A. nedensibl

b. xBasapsb!

B. Gesble KapvKy

Yacts C

Pewiume 3adauu

40. ITyns maccoii 10 r romazaeT B fiepeBsiHHBIN OPYCOK, HETIO/IBYDKHO JIeXKallvid Ha
TJ1a/IKOM TOPU30HTAIbHOM TJIOCKOCTH, U 3acTpeBaeT B HeM. CKOpOCTh OpycCKa 1mociie 3Toro
CTaHOBUTCsI paBHOM 8 M/c. Macca 6pycka B 49 pa3 6osbliie Maccel mmy/u. Oripeziesiite CKOPOCTh
TyJIY /10 TIoTIaZiaHusi B OPyCOK.

41. B 6anyoHe cofiepXuTCs 2 KT KMCI0po/a rpu Aasnenun 8,3 MIla u temrieparype
15°C. BbIUMCIUTH BMECTUMOCTD (EMKOCTb) OasyioHa. BesinunHy yie/IbHOM ra30Boi MOCTOSTHHOM
JJ1s1 KUCJIOpo/ia MpUHATH paBHOU R = 259,8 hx/(krxK).

42. Cmemanu Bogy maccou 0,8 kr, umetoiiyro Temneparypy 25 °C, u BoAy 1ipu
temneparype 100 °C maccoii 0,2 kr. Temneparypy nosyuyeHHOM CMeCH U3MEpPU/IH, U OHA
oka3asach paBHOM 40 °C. Beruuc/inre, Kakoe KOJIMUECTBO TEIVIOThI OT/aa ropsiuasi Boga npu
OCTBIBAHUU

43. Kakoe KO/IMUeCTBO TETUIOThI Heobxoaumo Ayis riaieHys 200 © CBUHI[A, B3SITOTO TPU
Temrieparype miasiaeHus? (A = 0,2510° [k/Kr)

44. K akkymyJsitopy ¢ 3C 12 B, nogkitoueHa jiaMrodka v [jBa rnapasiieibHO
COeJJMHEeHHBIX Pe3rCTopa CONpoTHB/IeHreM Kax bl 1o 10 Om. M3BecTHO, uTo TOK B e 0,5 A,
a corpoTuseHue 1aMmriouky R/2. KakoBo BHyTpeHHee COIPOTHBI/IEHUe aKKyMyJisTopa?

45. DneKkTpruecKas TUIMTKA Tpu cuite Toka 5 A 3a 30 muH notpebsiet 1080 x/[x
sHepruM. PaccumnraiiTe CONpOTHB/IEHUE VIUTKU.

Kirouu oTBeTOB
1 BapuaHT
Yacts A.
3akoHuume npeo/10ceHus:
1. TpaekTopusi JB/KeHHs MaTeprUaTbHOM TOUKU — JIMHUS, OTMChbIBaeMast 3TOM
TOUYKOH B IIPOCTPaHCTBe.
2. Cuia - 3To KoJIMueCTBeHHOE BbIpa)KeHHe CTereH! JeHCTBUS OJHOTO TeJla Ha

Apyroe

N=—;
3. MougHoCTb - 370 paboTa, coBepillaeMasi B eIMHUIY BDEMeHHU: t
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4. M3ompounecchl — TepMOAWHAMAYeCKHe TTPOLIeCChl, TPOTeKAkoI1e TPy
HEU3MEHHOM 3HaueHUM KaKoro-Jimbo rnapameTpa COCTOSTHUSI.

5. VicnapeHmue — ripotiecc apootpa3oBaHusi, MPOMUCXOASIIHIA CO CBOOOTHOM
TIOBEPXHOCTH KUJKOCTH.

6. Kpucra/umsanus — nporiecc 00pa30BaHust KPUCTA/I/IOB U3 Ta30B, PACTBOPOB,
pacruiaBoB

7. IlepBblii 3aKOH TePMO/JUHAMMKH: M3MeHeHe BHYTPeHHel SHepruu

TepMO/IMHAMUUEeCKOW CUCTeMbl PaBHO CyMMe paboThI, COBepIliaeMOl HaJ CUCTEMOMN BHELTHUMU
Te/laMU, ¥ KOJTNUeCTBa TeIUIOThI, COOOILeHHOTO CHCTEMe

8. 3aKkoH coxpaHeHHs 3apsAa: 3apsa0 31eKmpuuecku 3aMKHymot cucmembl, mo
ecmb cucmembl, uepe3 N0BEPXHOCMb KOMOPOU He NepeHOCSMCS 3apsAdHCeHHble uacmuybl, He
usmeHsiemcsl, Kakue b6bl npoyecchbl 8 Hell He NPOUCXOOUU.

9. Kupxroga nepBoe npaBu/io — eciy CUATaTh MOAXOASLME K Y31y TOKH
TI0JIOXKUTETbHBIMU, a UCXOZSIL{He — OTPULaTeTbHBIMH, TO anrebpanueckasi CyMMa CHJ1 TOKOB B
y3/1e paBHa HYJIH0

10. Kon/ieHcaTop — yCTpOICTBO, CrIOCOOHOe HaKarMBaTh Ha cebe OobILIMe 3apsipbl.
KoHieHcaTopBI /1earoT B BH/Ie ABYX ITPOBOAHUKOB, PACTIONIOKEHHBIX O/IM3KO JPYT K /IDYTY.
O6pasyrolipie KOH/IeHCaTop MPOBOJHUKY Ha3bIBalOTCSl 00K/IaZIkaMy KOH/IeHCaTopa.

11. KyJ/10Ha 3aK0H — OCHOBHOM 3aKOH /IeKTPOCTAaTHUKH, BbIPaKaeT 3aBUCUMOCTb CUJIbI
B3aMMO/IEVCTBYS [IBYX HEIO/BIKHBIX TOUEUHbBIX 3apsi/IoB OT PACCTOSIHUS MeX/ly HUMMU: /iBa
HETO/IBW)KHBIX TOUEYHBIX 3apsi/ia B3aUMO/IEUCTBYIOT C CUJIOH, TIPSIMO TIPOMOPLMOHA/TBHOM
TIPOM3BEIeHHIO BEJTMUMH THX 3apsii0B M 00pPaTHO MPOMOPLIMOHAILHOM KBaZIpaTy PacCTOSTHUSI MEXIY
HUMU U JU3/IeKTPUUECKOU POHULIAEMOCTH Cpefibl, B KOTOPOM HaXOJATCS 3apsifibl

12. HanpspkeHue (majieHHe HanpsDKeHUs) — Be/TMUMHA, UMCIeHHO paBHasi pabore,
COBeplIaeMOM 3/IeKTPUUYeCKUMU ¥ CTOPOHHKMMH CHJIaMU TIPU NTepeMelleHUH eJMHUYHOIO
T10JI0KUTE/IbHOTO 3apsiZia Ha JaHHOM yJyacTKe Liernu

13. TTpoBOAHMKM — BelI[eCTBa, XOPOLIIO MPOBO/SIIME TeKTPUIeCKUI TOK Oarofapst
Ha/IMYMIO B HUX OOJIBIIIOrO KOJTMUeCTBA MO/IBWKHBIX 3apPsPKeHHBIX YaCTHI]

14. J/IeKTPHUUYeCKHUH TOK — HalpaB/ieHHOe JIBI)KEeHUE 37IeKTPUUeCKUX 3apsiioB
15.  IloTeHuMas 3/IEKTPUUYECKOr0 MOJIsl - OTHOLLIEHHWEe MMOTeHLMaTbHOU SHePruH,
KOTOPO# 00/1a/1aeT MPOOHBIH 3apsifi, TOMEIIeHHbIN B IaHHYIO TOUKY I10JIs, K 3TOMY 3apsy
Yacte B
OTBeTbTe Ha BOIPOCHI
16. A 21. B 26. N 31. L 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
Yacrte C
Pewume 3adauu
40 40 m 43. 1,36 M/[xnc
41 225 k/lxc 44. 0,15A
42 961,2 k/lxc 45. 94%
2 BapMaHT
Yacts A.

3akoHyume npeo/n0X4ceHus:
1. PaBHOYCKOPeHHbIM ABM)KeHHeM Ha3bIBaeTCs paBHOIIEPEMEHHOe /IBIKEeHHUe,

IMpr KOTOPOM B€/IMUKMHA CKOPOCTHU BO3pPACTaeT ...
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2. IlepemenieHreM Ha3bIBaeTCs M3MeHeHNe M0I0XKeHUs (PU3UUecKoro Tesa B
TIPOCTPAHCTBE OTHOCHUTE/ILHO BEIOPAHHOM CHUCTeMBI OTCUéTa. [IpUMeHHTE/IbHO K JBMYKEHUIO
MaTepHabHOW TOUKHU NepeMelljeHHeM Ha3bIBalt0T BEKTOP, XapaKTepr3YIOL1M 3TO U3MeHeHUe

3. 3aKo0H coXpaHeHHs UMITY/IbCa: BeKTOPHAsi CyMMa UMITYJ/IbCOB JIBYX TeJl /10
B3aUMO/IEUCTBUSI PaBHA BEKTOPHOM CyMMe WX UMITYJ/IbCOB MOC/Ie B3aUMO/IeCTBUS

4. PaboTa, c Touku 3peHust PU3UKHU, 3TO eCTb (Pr3ruecKast BeJTMUMHA, UMC/IeHHO paBHast
NPOM3BEZIEHHIO CUJIbI Ha TlepeMellieHe B HarpaB/ieHUH JIeHCTBUS STOM CUJIbI 1 €i1 Jke BbI3BaHHOe

5. OHeprus - 3To Cr10COOHOCTH Tesla coBepllaTh paboTy

6. 3aMKHYTBIM IPOLIECCOM, UM IMK/IOM Ha3bIBaeTCs TaKOW MpoLiecc, o
3aBeplIeHMH KOTOPOro CUCTeMa BO3BpallaeTcs B UCXOJHOe COCTOsTHUe

7. A/aéaTHbIN MPOLecC — 3TO0 TeEPMOJMHAMUYECKHI TIPOLIeCC B MAaKPOCKOITMYECKOH
cricTeMe, TIpY KOTOPOM CHCTeMa He 0OMeHMBaeTCs! TEIIOTOM C OKPY KaroLLIM IIPOCTPaHCTBOM

8. I1aB/1eHHeM HasbIBaeTCsl MPOLIECC Mepexo/ia Tesla U3 KpUCTa/UTMUeCcKoro TBEP0ro
COCTOSTHUSI B )KW/IKOE, TO eCTh I1epexo/] BelllecTBa U3 OJHOT0 arperaTHOro COCTOSIHUS B JIpyToe.

9. da30BbIil Iepexoj — 3TO 1lepexo/] BelllecTBa U3 OAHOM (asbl B [pyTyro

10.  WCTOYHHKM TOKa — 3TO YCTPOMCTBA, CIy)Kalljue J/1s No/ep>KaHusi B

MPOBO/IHUKE [I0JITOBPEMEHHOTO /IEKTPUYeCKOro ToKa. OHM IpeoOpasyroT XUMUUYECKYo,
TeIJIOBYI0, CBETOBYIO U IpyTUe BU/Ibl SHEPTUHU B 3/IEKTPUUYECKYIO

11. Kupxroda BTopoe npaBusio: B 11000M 3aMKHYTOM KOHTYpe, TTPOU3BOIbHO
BbIOPAaHHOM B Pa3BeTBJIEHHOM LieTH, anrebpanueckasi CymMMa NpOU3Be/leHHH CHU/T TOKOB,
TEeKYIIUX Yepe3 COTPOTHUBJIEHHS] COOTBETCTBYIOIIMX yUaCTKOB LieTIH, paBHA ajreOpanueckoi
CyMMe 3/1eKTPO/IBWKYILUX CUJI, IeHCTBYIOIIUX B 3TOM KOHTYpe

12. Pe3ucTop - 3T0 MaCCUBHBIN 3/IEMEHT 3/IeKTPUUeCKUX 1eTield, 001aaroruit
oripeae/JIeHHbIM WJIK IIepeMEHHBIM 3HaU€HHUEM 3JIEKTPHUYECKOI'0 COIIPOTHUBJ/IEHUA
13. Cua ToKa xapakTepu3syeT (hM3MUecKyro BeJIMUMHY, PABHYH OTHOLIEHHIO

KOJ/In4yeCTBa 3apsjd, MpomeAriero yepe3 HEKOTOPYIO ITOBEPXHOCTL 3a HEKOTOPOE BpeMs, K
Be/IMUMHE 3TOr0 IIpOMe)XyTKd BpEMEHH

14.  JIWM37eKTPHUK — 53TO BeIleCTBO (MaTepuas), OTHOCHUTEIBLHO TJI0XO0 MPOBOJsLLee
3JIEKTPUYECKUU TOK.
15. ONeKTPOABIKYIIAs CHla — pr3nuecKast BeJTMUMHa, ONMChIBaroIIasi paboTy
MOOBIX CHJI, KOTOPBIE IeWCTBYIOT B KBa3WCTALIMOHAPHBIX LIETSIX TIOCTOSIHHOTO W/ TTePeMeHHOT0 TOKa
Yacte B
OTtBeTbTe Ha 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. 4 35. T
Yacts C
Pewiume 3adauu
40. 400 m/c 43. 5 k/Ix
41. 18 n 44. 14 Om
42. 50,4 x[Ix 45. 24 Om
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Crnenndukanysa KOMIUIEKTa OLeHOYHBIX MaTepuasioB. PacripejesieHne TeCTOBBIX 3a/laHUM
10 THINAM U YPOBHSAM CJ/IO)KHOCTH.

Ta6n1/1ua 1. TI/IHBI, YPOBEHL CJIO’KHOCTH Y BpEMS BBITIOJIHEHHMS TE€CTOBBIX 3a,[[aHHﬁ.

YpoBeHb Bpewms
Howmep 3aganust | Turibl 3agjaHust
CJI0’KHOCTH BBITIO/THEHUSI, MUH.
3azmanue 1-6 3aziaHre KOMOMHUPOBAHHOT'O THIIA C 0a30BbIi 2
BBLIOOPOM O/THOTO BEPHOTO OTBETA U3
YyeThIpeX Mpe//I0KeHHbIX
3azanue 7 3agaHre KOMOMHHUPOBAHHOTO THTIA C 0a30BbIN 2
BbIDOPOM HECKOJIbKUX BaPUAHTOB OTBETa
13 Mpe/i/I0yKeHHBIX
3aganue 15 3azlaHure 3aKpbITOro TUIA Ha 0a30BbIi 2
yCTaHOBJIEHHE M0C/IeZloBaTe/IbHOCTH
3aganue 13,14 3alaHue 3aKpbITOro TUIIA Ha 0a30BbIi 2
yCTaHOBJIEHHE COOTBETCTBUSI
3aganue 8-12 3aiaHusl OTKPBITOTO THIA Ha MOBBIIIEHHBI | 5
JIOTIO/THEeHWe U
3apanue 16-20 | 3agaHue OTKPBITOrO THIIA C BBICOKHI 8
pa3BepHYTHIM OTBETOM

Tabsuiia 2. CiieHapyuy BLIIOTHEHMsI TeCTOBBIX 3a/IaHUH.

Twun 3agaHus

3aJlaHuUs

[TocnenoBaTebHOCTh AeUCTBUM TIPU BBITTOTHEHUH

3aziaHre KOMOMHUPOBAHHOTO THIIA C
BLIOOPOM O/THOT'O BEPHOTO OTBETA U3
YyeThbIpeX TpPe/yI0’KeHHbBIX

[TpounTaiiTe TEKCT, BbIOEpHTE MPAaBUIbHBIA OTBET

3a,an1/1e KOM6I/IHI/Ip0BaHHOFO THIIA C
BbI60p0M HECKOJIbBKUMX BADMAHTOB OTBETA
N3 IMpeaJIOKEHHBIX

HpOQHTaﬁTe TEeKCT, BbI6epI/ITe IMMpaBUJ/IbHBIE
OTBEThI

3aziaHure 3aKphITOro TUIla Ha
yCTaHOBJ/IEHHe I10C/1e0BaTe/IbHOCTU

[TpouwTaiiTe TEKCT U YCTaHOBUTE
10C/1e/]0BaTe/IbHOCTh. 3anullnTe
COOTBETCTBYIOLLYIO [10C/Ie/10BaTe/IbHOCTb LGP
CJIeBa Harpaso

3ajjaHye 3aKpbITOrO TUIA Ha
yCTaHOBJIEHW€e COOTBETCTBUS

[TpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
3anuimTe BoIOpaHHbBIE LUPHI TIO/
COOTBETCTBYHOUUMH OYKBAMHU.

38,E[EIHI/I${ OTKPLITOI'O THIld Ha AOIOJ/JIHEHHWE

[TpouuTaliTe TEKCT U AONOJHUTE dhpasy

38,[[EIHI/IE OTKPBITOT'O THUIIA C PA3BEPHYTHIM
OTBETOM

[TpouuTaiiTe TEKCT U 3aMMIIIUTE PA3BEPHYTHIN
000CHOBAHHLII OTBET

Tabsmrja 3. CrcTema OoIjeHUBaHUS 3aIaHUM.

Howmep YkaszaHus 110 OLIeHUBaHUIO Pe3ynbTat orieHMBaHuA
3a/laHus (6ansbl, MOTyUeHHbIE 3a
BBITIOJTHEHUS 3a/1aHKs)
3aganue 1-6 3aziaHre KOMOMHUPOBAHHOT'O THIIA C ITonHOE coBMafieHue ¢
BbIOOPOM O/IHOT'O BEPHOTO OTBETa U3 BEepPHBIM
YyeThbIpex NpeJ/I0’KeHHbIX OTBETOM OL|eHrBaeTcs 1
6anioM; HeBepHBI OTBET U/IH
ero orcyrctBue — 0 6asioB.
3azanue 7 3azaHre KOMOMHUPOBAHHOT'O THIIA C [TonHOE coBMajeHue C
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BLIOOPOM O/THOTO BEPHOTO OTBETA U3
YeThbIpeX MPeJI0KEHHBIX U 000CHOBAaHUEM
BbIOOpa

BEPHBIM
OTBETOM OlLjeH1BaeTcs 1
0anIoM; HEBEPHBIM OTBET WU
ero orcyrcreue — 0 6asioB.

3aganue 15

3a,anI/1e 3dKPBITOI'O THIld Ha YCTaHOBJIEHHE
moc/jie0BaTe/IbHOCTHU

CoBragieHre C BepHbIM
OTBETOM

olieHuBaeTcs 1 6ammom;
HeBepHbI OTBET WU ero
orcytctBre — (0 6asioB.

3azaHue
13,14

Ba,Z[EIHI/Ie 3dKPBITOI'O THIld Ha YCTaHOBJIEHUE
COOTBETCTBUA

CogBriasieHrie C BepHbIM
OTBETOM

oLieHMBaeTcs 1 bamiom;
HEBEPHBINU OTBET WU €ro
orcytctBre — 0 GasioB.

3aganue 8-12

BGABHI/IH OTKPLITOT'O THUIId Ha JOIOJIHEHHUE

[TosHBIN PaBUIbHBIN OTBET
Ha 3aJlJaHre OLleHrBaeTcs 3
Oanamu; eciu AomyleHa
0/IHa OIIMOKa/HeTOYHOCTh
/OTBET MpaBU/ILHBIN, HO HE
TTOJIHBIA — 1 Gasnn,

ecJIv ZionyiieHo 6osiee oTHOM
OIIMOKHY / OTBET
HerpaBUJIbHBIN

/ oTBeT oTcyTcTBYyeT — 0
6asnoB.

3aganue 16-
20

3aZlaHrie OTKPBITOIrO TUIIA C pa3BePHYTHIM
OTBETOM

[TonHbIV NPaBUIBHBIN OTBET
Ha 3a/laHMe OLleHUBaeTcs 3
Oanyiamu; ecm formyleHa
0/[Ha OIIMOKAa/HEeTOUHOCTh
/OTBeT TIpaBU/IbHBIN, HO He
TMIO/IHEIN — 1 6as,

eCJTH JIOTyIIeHO Oosiee 0HOM
OLIMOKY / OTBET
HeIpaBU/IbHbIN

/ oTBeT orcyTcTBYyeT — 0
Ganos.

Tabmura 4. [JorioHUTE/TEHBIE MaTepUabl ¥ 000pyj0BaHIe, HeOOXOAUMBIe [71s1 BBITIOTHEHHS
TeCTOBbIX 3a/laHUH

Kopg HavmMeHoBaHMe KOMIIeTeHIIUN [onosHuTebHBIE MaTepyabl U
KOMITeTeHITHH 0bopy10BaHue
- - Bymara

Pyuka

Kanbkynsarop

2. TecToBbIe 3afjaHuA
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Bapuaum 1.

1.IIpouumatime mekcm, ébibepume o0uH npaeu/ibHbili omeem. Onpedeaume Hanpae/neHue
cun, Oelicmgylowjux Ha NPOBOOHUK C MOKOM 8 Ma2HUmMHoMm nose (puc. 1).

Ao

Puc.1

a) BBepX

0) BHU3

B) BIPaBO

T') BJIEBO

1) oripefie/IUTh HEBO3MOXXHO
Ortser.

2.ITpouumatime mekcm, ébiOepume 0OUH Npasu/ibHbIU omeem. Onpedeaume 8eAUUUHY U
HanpaeneHue cuibl JIopeHya, deticmayrowjeli Ha NPOMOH 8 u306paxceHHOM Ha puc. 2 ciyuae. B
=80 mTn, v = 200 km/c.

Be o o o
e o o o
e o o o
e o o o

Puc. 2

a) 5,12 x10* H, BieBo

0) 2,56x10715 H, BHU3

B) 2,5x10° H, BHu3

r) 2,56x10* H, BBEpX
OrTBerT.

3.ITpouumaiime mekcm, ebiGepume 00uH npaeu/abHbili omeem. [1pogooHuxk MN c 0nuHotl
akmugHotl yacmu 1 m u conpomueneHuem 2 OM HaAXooumcsi 8 0OHOPOOHOM MA2HUMHOM noje ¢
uHdykyueli 0,1 Ta. ITpoeodHuK nodkatoueH K ucmouHuky ¢ 3/JC 1 B (8HympeHHUM
conpomue/neHueM UCMOYHUKA MOX}CHO npeHebpeub). Kakoea cuna moka 8 npo8ooHuKe, ecu
NpOoBOOHUK nokoumcs?

a)0,5A

6)2 A

B)20 A

r) 0,2A

OtBer.

4.IIpouumatime mekcm, éblbepume 0OuH nNpasuabHbIli omeem. Yacmoma konedaHuli
uCmouHuKa 8oHbl pagha 0,2 ¢, ckopocmb pacnpocmpaneHus 6oHbt 10 m/c. Yemy pasHa
O0/1UHA BO/HbL?
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a) 0,02 m.

6) 2 M.

B) 50 m.

T') 10 YCJIOBUIO 3a[jauM [IJTUHY BOJIHBI OTIpe/Ie/TUTh HeJlb3sl.
OTBeT.

5.ITpouumaiime mekcm, éblbepume 00UH NpPasu/abHbIL omeem. B udearbHom
3/1eKmpuyecKkom KosnebamenbHOM KOHmMype eMKoCcmb KoHOeHcamopa 2 mK®d, a amnaumyoda
HanpsiceHusi Ha Hem 10 B. B makom KOHMmMype MakcumMaabHAsi 3Hep2usi Ma2HUMmHo20 noss
KamywKu paeHa:
a)100 mx.
6) 0,01 mx.
B) 107 mx.
r) 10* mx.
) 20 mxK.

OtBer.

6.ITpouumatime mekcm, ebiGepume 00uUH Npasu/abHbIlU omeem. Kakum doasiceH 6bimb yeon
nadeHusi c8emoeo20 ayud, Umobbl OMpaXceHHbIl Ay4 cocmagsi ¢ nadarwum ay4om yeon
50°?
a) 20°.
6) 25°.
B) 40°.
r) 50°.
m 100°.
OrgerT.

7.IIpouumatime mekcm, ébibepume oOuH Npaeu/bHbIU omeem. [Ipu nepexode ayua u3
nepeoli cpedbl 80 8MOpYyo y2o1 nadeHust paseH 60°, a yeon npeaomneHus 30°. Yemy paseH
OmMHocumesbHbIl NoKazamesab npeaoMaeHUs nepeoli Cpedbl OMHOCUMEbHO 8MOpoli ?
a) 0,5.
6) V3/3
B) V3
r) 2.
OtBer.

8./TonoaHume ¢ppasy: Tpaekmopusi dsudiceHus: MOYKU — /UHUS,
onucbleaemasl 3moti Moykol ¢ npocmpaHcmee.

9./lonosHume ¢ppa3y: - MO Ko/1luYecmeeHHoe 8bIpaxceHue cmeneHu oeticmeus
00HO020 mes1a HA Opyz0e.

10./Jonoanume ¢ppaszy: MowHocms - 3mo , cogepuiaemasi 8 eOUHUYY 8peMeHU.

11./Jonoanume ¢ppa3sy: U3onpoyeccbl — mepmMoouHaMu4yecKue npoyecchbl, npomeKkaroujue
npu 3Ha4YeHUU Kakoz20-1ubo napamempa coCmosiHusl.

12./Tonoanume ¢ppazy: UcnapeHue — npoyecc , npoucxodsawutl co
€80000HOLl N0BEPXHOCMU HCUOKOCMU.

13.IIpouumaiime mekcm u ycmaHogume coomeemcmeaue.
YcmaHnosume coomeemcmaue Mexcoy chopmyaamu 045 pacuéma puzuueckux 8eauduH npu

51




DPABHOMEpPHOM 08UJCEHUU Me/d NO OKPYHCHOCMU U HA38AHUSIMU 3MUX 8eAuuuH. B ¢popmynax
UCNoMb308aHbl 0603HaueHuss: R — paduyc okpyscHocmu; T — nepuod obpauyeHus.

K kaodicooli no3uyuu, 0aHHOU 8 1egom cmonbye, nodbepume coomgemcmayowyto no3Uyuko u3
npasozo cmoabya.

OOPMY/JIbI OUBNYECKUE BE/IMUYNHBI
A 2nR 1

T 1 | Tunetinas ckopocmb
J2) 1 2 | Yacmoma obpawjeHus

T 2

3anuwiume @bIGpaHHble Yugpbl N00 coomeemcmaylowuMu OyKeamu:

A

b

14.1Tpouumaiime mekcm u ycmaHogume coomeemcmeue.
YcmaHnoeume coomeemcmeue medcdy pusuyecKUMu 8eUHUHAMU U eOUHUYaMU 3mMux
eeiuuuH 6 MedxcoyHapooHol cucmeme edunuy (CH).

K KaXK/[0¥ TO3ULMH, JAHHOU B JIEBOM CTOJIOL[e, TTO[0€PUTe COOTBETCTBYIOLIYIO TIO3ULIUIO U3
MIPaBOro CTOJIOLIA.

®U3NYECKHUE BE/IMUNHBI EJMHUIBI

A Ckopocthb 1 kuaorpamm (1 kr)

b Cuna 2 MeTp B ceKyHAY (1 m/c)
B Macca 3 HbI0TOH (1 H)

3anuwume 8biOpaHHble Yudpbl N0 coomeemcmeyrOWUMU OyKeamu:

A

b

B

15.ITpouumaiime mekcm u ycmaHogume nocsaedoeamenbHocms. Bcmasbme na mecma
nponycKos c/108a (€/1060couemaxus) u3 npueedéHHo20 cnucka. Ha pucynke npedcmasnena
KapmuHa AUHUU MA2HUMHO20 NO/sl, NOAYYEHHAs1 C NOMOWBIO Jcene3HbX ONUAOK 0m 08yX
N0/0CO8bIX MAZHUMO8, PA3MeU€HHbIX Hd NO8ePXHOCMU 0epPe8sIHHO20 cmoAa (CM. puc., 8uo
ceepxy). Psdom pasmeujeHa maneHbkas MazHUMHaAsi cmpeaka Ha noocmaeke, cCnocobHas
€80600HO OpUEeHMUPOBAMbCS 8 MACHUMHOM NoJe.
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MarHHTHaA
CTpelKa

Puc. 3

Kapmuna mazHumHbix auHuii coomgemcmayem (A) nosn0co8bix
MazHumoas, caedogamenbHo, nomochbl 1 u 2 seasromces (b) . Tak kak
MazHumuas cmpesnka ceoum (B) No/COM NpUMSIHYAACh K nomocy 1, mo
oH sienssemcs (T') No/0COM YKA3aHHO20 MA2HUMA.

CIH1COK CJI0B M CJIOBOCOYETaHUM:
1) oTTankvBaHue

2) OAHOUMEHHBIN

3) ceBepHBIN

4) HOXKHBIU
3anuwiume ebi6paHHble Yyudpbl N00 coomeemcmeyowWuUMuU OyKeamu:
A b B I

16.IIpouumatime mekcm u 3anuwiume pa3eépHymsili 000CHOGAHHDIUI omeem. Bo3HukHem
/U 31eKmpuyeckuli moK 8 3aMKHymoll 31ekmpuueckoll yenu, cocmosiwjeli u3 mpex
nocnedoe8amenbHO CNAsIHHbIX KOHCMAHMAHOBbIX NPOBO/OK, ec/u 00UH Cnali Hazpegams 8
niameHu 2opesku, a opyeoli cnali ocmasumb Ha 8030yxe?

OTa/IOHHbIN OTBET.

17.IIpouumatime mekcm u 3anuwiume pazeépHymniili 060CHOBaHHbILI omeem. Modicem au
Jlemyuas Mblwb, nocbLaasi cueHaa yacmomoti 80 kI'Yy, obHapyxicumb MOWKy pazmepom 1 mm?
Ckopocmb 38yKa 8 8030yxe npuHsmb pasHoti 320 m/c.

OTa/lOHHbIN OTBET.

18.ITpouumaiime mekcm u 3anuwiume pa3eépHymsili 000CHO8AHHbIU omeem. ModcHO nu
Hab11o0amb npoyecc ny3bIpbKOB020 KUuneHust 600bl HA KOCMUUECKOU CMAHYuu 8 YCA08USIX
Hegecomocmu?

OTa/lOHHbIN OTBET.

19.IIpouumaiime mekcm u 3anuwiume pazeépHymsiii 000CHO8aHHbIL omeem. V3meHumcs
AU, U ecau usMeHUmcs, mo Kak, 8pemsi HaepeeaHusi KACmproau HAa UHOYKYUOHHOU naume npu
ygeauyeHuu uacmombl nepeMeHHO20 3/1eKmpuyecko20 moka 8 Kamyuike UHOyKmugHoCcmu noo
cmek/10Kepamuyeckoli N08epxXHOCMbIO NAUMbI?

OTalIOHHBINA OTBET.

20.ITpouumaiime meKcm u 3anuwiuime pa3eépHymbiii 000CHOBaHHbIU omeem. Byoem au
pacnpocmpaHsimbsCcs N0 N00800HOMY 38yKogoMy KaHany (I13K) 38ykoeoli /yu, ucnyujeHHblil u3
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UCMOYHUKA, Haxoosiuje2ocsi Ha 21ybuHe 300 M, U HaNPae/neHHbIl 8EPMUKANILHO 68epX ?
OTaNOHHBIN OTBET.

3. KimouM K o1jeHBaHHI0

Bapmuanr 1

Ne
3aiaHusA

BepHblii oTBeT

Kpurtepun

1

OtBeT: a

2 6 — nonHblll
npasu/bHbIll omeem;
16— 00uH u3
Npasu/bHbIX 0MBemos He
YKA3aH;

0 6 — ocmanbHble cayyau

OrtBeT: 0

2 6 — noaHblll
npasu/bHbIll omeem;
16— 00uH u3
Npasu/bHbIX 0MBemos He
YKA3aH;

0 6 — ocmanbHble cayyau

OtBeT: a

2 6 — noaHblll
npasu/bHbIll omeem;

1 6 — 00uH u3
Npasu/bHbIX 0MBemos He
YKA3aH;

0 6 — ocmanbHble cayyau

OTBeT: B

2 6 — noaHblIll
npasuwibHbIll omeem;
16— 00uH u3
NpaswibHbIX 0MEemoes He
YKA3aH;

0 6 — ocmanbHble cayyau

OtBeT: T

2 6 — noHbIll
npasuwibHbIl omeem;
16— 00uH u3
NpasuwibHbIX 0MEemoes He
YKA3aH;

0 6 — ocmanbHble cayyau

OrtgerT: 6

2 6 — NoAHbIl
npasuwibHbIl omeem;
16— 00uH u3
NpasuwibHbIX 0MEemoes He
YKA3aH;

0 6 — ocmanbHble cayyau

OrtgerT: 6

2 6 — no/Hblll
npasuwibHbIl omeem;

1 6 — 00uH u3
NpaswibHbIX 0MEemos He
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YKaA3aH;
0 6 — ocmanbHble cayyau

OTBeT:

MaTtepHuaabHOU

16 — noaHoe npasuibHoe
coomgemcmaue;
06 — ocmanbHble cayuau

OTtBeT:

CHhJid

16 — nonHoe npasunbHoe
coomeemcmaue;
06 — ocmanbHble cayuau

10

OtBeT:

pabota

16 — nonHoe npasuabHoe
coomeemcmaue;
06 — ocmasbHble cayuau

11

OTtBeT:

Hen3MeHHOM

16 — nosHoe npasuibHoe
coomeemcmaue;
06 — ocmanbHble cayuau

12

OtBeT:

rnapooOpa3oBaHUs

16 — nonHoe npasuabHoe
coomeemcmaue;
06 — ocmanbHble cayuau

13

OTBeT:

a-2,0-1

16 — noaHoe npasuibHoe
coomeemcmaue;
06 — ocmanbHble cayuau

14

OTtBeT:

a-2, 6-3, B-1

16 — nosnHoe npasunbHoe
coomeemcmaue;
06 — ocmanbHble cayuau

15

OTtBeT:

a-1, 6-2, B-3, r-4

16 — nonHoe npasuabHoe
coomeemcmaue;
06 — ocmanbHble cayuau

16

OTBeT:

Her, BJIEKTPI/I‘-IECKI/Iﬁ TOK HE€ BO3HUMKHET.

16 — nonHoe npasunbHoe
coomeemcmaue;
06 — ocmanbHble cayuau

17

OTtBeT:

Het, He cmoxkerT.

16 — nonHoe npasuabHoe
coomeemcmaue;
06 — ocmasbHble cayuau

18

OtBeT:

Het, HeBO3MO>KHO

16 — nonHoe npaguabHoe
coomgemcmaue;
06 — ocmanbHble cayuau

19

OTBeT:

Bpemst HarpeBaHUsI yMEHBIIIUTCSI.

16 — noaHoe npasusibHoe
coomeemcmaue;
06 — ocmanbHble cayuau

20

OTtBeT:

He Oyger.

16 — nosHoe npasuibHoe
coomeemcmaue;
06 — ocmanbHble cayuau

Bapuanm 2

1. IIpouumatime mekcm, ebibepume 00uH npasu/ibHbIU omeem. Onpedenume HanpasneHue
cus, delicmgylowjux Ha NPOBOOHUK C MOKOM 8 MazHUmMHoM nose (puc. 1).
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@
N

Puc.1

a) BBepX

0) BHU3

B) BIPaBO

T) BJIEBO

[) oripe/ie/IUTb HEBO3MOXKHO
Ortser.

2.ITpouumaiime mekcm, ébiGepume 00UH npasu/abHbIll omeem. Onpedeaume eAUUUHY U
Hanpas/neHue cuibl Amnepa, deticmayiowell 8 u306padxceHHoM Ha puc. 2 cayuae. B = 0,1 Ta, I
=20A.L=0.1m

S |~

Puc. 2

a)20 H, ot Habmoparesns.

0)0,2 H, Ha HabO/r0aTe ISl
B) 20 H, Ha Hab/rogaTe s
r)0,2 H, ot Hab/rogaTe s
OrBerT.

3.IIpouumatime mekcm, 8bibepume 00uUH NpasuabHbili omeem. ITpoeooHuxk MN ¢ dnuHol
akmugHotl yacmu 1 m u conpomusneHuem 2 OM HaAXooumcsi 8 0OHOPOOHOM MA2HUMHOM noje ¢
uHdykyueli 0,1 Ta. ITpoeodHuK nodkatoueH K ucmouHuky ¢ 3/]C 1 B (6HympeHHUM
conpomueseHuem UCMOYHUKA MOXCHO npeHebpeub). Kakoea cuna moka 8 npo8oOHUKe, eciu
NpPOBOOHUK 08UHCEMCs 8Npaso co ckopocmbio 4 m/c u a=90"?

a)0,7 A

0)3,8 A

B)0,71 A

r)2,8 A

OtBer.

4.ITpouumaiime mekcm, epibepume 00uUH npasus/ibHbIll omeem. /[n1uHa 60Hbl pasHa 40 m,
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ckopocmb pacnpocmpanetust 20m/c. Yemy pasHa uacmoma konebaHuli uCmovHuKa?
a) 0,5 ¢’

6)2cl.

B) 800 c™.

T') 110 YCJIOBHUIO 33/lauM YaCTOTY OIpeJie/IUTh Heb3sl.

Ortser.

5.IIpouumatime mekcm, ébiGepume 00uH Npasu/abHbIU omeem. B 31ekmpuueckom
KonebamenbHOM KOHMYype eMKoCmb KoHOeHcamopa 1 mk®, a uHoykmueHocmb kamywku 1 T'H.
Ecnu 015 c80600HbIX He3amyxarowjux KoaebaHutl 8 KOHmype amniumyod Cuabl MoKa
cocmasnsiem 100 MA, mo Kakol 001%cHA ObiMb amMnAumMyod HanpsXceHus Ha KoHoeHcamope ?
a) 100 B.
6) 10 B.
B) 30 B.
r) 80 B.
) 60 B.

Ortser.

6.IIpouumatime mekcm, ébiGepume 0OUH npasu/IbHbIU omeem. Kak usmeHUmcs y2on
Medxcdy nadarowjuM U OmpatceHHbIM Ay4amu ceema, ecau Y201 naoeHust ymeHbwumcs Ha 10°?
a) YMEeHbBIIUTCS Ha 5°.
0) ymeHbIuTCs Ha 10°.
B) yMeHbIIUTCS Ha 20°.
') He U3MEeHUTCSI.
[l) CpeJiii OTBETOB a-T' HeT MPaBUJIbHOTO.
Ortser.

7.IIpouumatime mekcm, ébibepume 0OUH Npaeu/ibHbIll omeem. IIpu HEKOMOPOM 3HAUeHUU
Q yena nadeHusl fy4a ceema Ha 2paHuly pasoend 08yX cped OmHoWweHuUe CUHYca y21a nadeHus
K CUHYCY y2/1a npeaomaeHusi pagHo n. Yemy pagHo 3mo omHouweHue npu ygeauueHuu yana
nadeHus 6 2 pasa?

a)n/2.

o)n.

B)2N.

V2.

OtBerT.

8./lonosnume ¢ppa3y: PagHOycKOpeHHbIM 08UdiceHUeM Ha3bleaemcs oguiceHue,
npu Komopom ee/JlU4UHA CKOpOCMu go3pacmaem.

9./Tonoanume ¢pasy: IlepemewjeHuem Ha3bleaencs usmeHeHue No/10¥CeHUs (Ppu3UUECKO20
mena e omHocumesbHO 8bIOPAHHOU cucmembl omcuéma. IIpumeHumesbHO K
08UJICEHUI0 MAMepua/bHOU MOYKU NnepemeujeHueM HA3blIAIOM 8eKMOp,
Xapakmepu3sylowjuil 3mo usmeHeHue.

10.Jonoanume ¢ppazy: 3akoH coxpaHeHus : BEKMOPHASI CyMMa UMNY/1bCO8 08yX
me1 0o e3aumod0eticmeus pagHa 6eKMoOpHOLl Cymme Ux UMny/1bCo8 noc/e
e3aumodeticmeus.

11.Tonoanume ¢pazy: Paboma, c mouku 3peHus ¢puzuku, 3mo ecmb puzuueckast
@e/IUMUHA, YUC/AEHHO PABHAsl NPOU38e0eHUI0 Ha nepemeujeHue 8 Hanpaes/jaeHUU
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deticmeust 3moul Cu/ibl U el Jce bI36aHHOe.

12./TonoaHume ¢ppazy: 3aMKHymbLM Npoyeccom, uiu Hasbleaemcs makoti
npoyecc, no 3agepuieHuU KOmopozo cucimema 6o3epawjaemcsi 8 UCXoOHoe cocCmosiHue.

13.ITIpouumaiime mexkcm u ycmaHogume coomeemcmeue. YcmaHogume coomeemcmaue
Medcdy cpopmynamu 045 pacuema ¢pusuueckux 8eAUUUH U HA38AHUSIMU SMUX 8eAUUUH. B
¢opmynax ucnonb308aHbl 0603HAUEHUS: M — MACCA 2PY3UKa; K — HecmKoCmb NPyHCUHbI,
| — dnuna Humu, g — M0o0y/b c80600HO20 NAdeHUs..

K kak/10¥ 1o3uLUM, JaHHOH B JIEBOM CTOJIOLe, TT0/[0epUTe COOTBETCTBYHOIYIO MTO3ULIUIO U3
MIPaBoro CToJoLa.

DOOPMY/JIbI OUSNYECKHWE BE/IMYNHDBI
FA m 1 MEepPHOJ CBOOOJHBIX FAPMOHHYECKUX
2m K K0/1e0aHMI1 MaTeMaTHYeCKOro MaATHHKA
<b I 2 1epyoJ CBO0OHBIX FAPMOHUYECKHX
2m E KO/1e0aHUM MPY)XUHHOT0 MasiTHUKA
3anuwiume @blGpaHHble Yugpbl nod coomeemcmaylowumMu dykeamu:
A b

14.ITpouumaiime mekcm u ycmaHogume coomeemcmeue. YcmaHogume coomeemcmaue
Medxcdy pusuueckuMU 8eAUUHUHaMU U eOUHUYamu 3mux eeauuuH 8 MedcOyHapoOHoll cucmeme
eduHuy (CH).

K Kakzi01 o3uLiuH, JaHHOM B JIeBOM CTOJIOLIE, 1T0/[0eprUTe COOTBETCTBYIOILYIO TIO3ULUIO 13
TIPABOr0 CTOJIOIIA.

®U3NYECKUE BE/IMUVNHBI EJMHUIIbBI

A | KoinuecTBO TemioThl 1 JOx/(kr - °C)

b Y ne/bHasA TeNn/10eMKOCTh 2 JOK/KT

B Y nenbHas TemnsioTa nJjiaBJIeHUsA 3 JIK
3anuwume @biOpaHHble Yudpbl N00 coomeenmcmeyrOWUMU OyKeamu:

A b B

15.IIpouumaiime mekcm u ycmaHogume coomeemcmeue.

Bcmaebme Ha mecma nponycKoe €/108a (€/1060C04emaHusi) U3 npuéedéHHO20 CNUCKa.
Cocy0 nonHocmbio (008epxy) 3anoaHUAU 8000U U YPaBHO8eCUAU HA PbIUAHCHBIX 8eCaX
(cm. puc.). 3amem 8 cocyd onycmuau CnaowHOl 0epessiHHbIL WAapuK, U320moe/eHHbLU U3

cocHbl. Illapuk npu smom (A) 8 800e. Yacmb 800bl npu ONYyCKaHUU WApuka
(b) , pasHosecue gecos npu smom (B) . Omo obwsicCHsIemcs mem, Uumo
8ec gblmecHeHHoU wapukom 600bl (T') gecy(-a) OepessiHHO20 WApUKa.
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Cnucok /108 u c108o0coyemaHui:

1) He HapylIaTbCS

2) paBHseTCA

3) nyiaBaTh

4) BBIIMBATBHCSA

3anuwume 8blOpaHHble Yudpbl N0 coomeemcmeyrOWUMuU GyKeamu:

A b B r

16.IIpouumatime mekcm u 3anuwiume pazeépHymbiti 060CHO8aHHbIli omeem. Kakoe
npeobpasosaHue sHepauu npoucxooum 8 mepmosnemeHme?
OmanoHHbIl omeem.

17.ITpouumatiime mekcm u 3anuwiume pa3eépHymbili 000CHOGAHHDIU omeem. ModiCHO 1u
Hab1100amb «03epHbIll» MUPAX}C 8 Cmenu /1emoM 8 COAHEUHY No2ody ?
OmanoHHbIl omeem.

18.1Tpouumatime mexkcm u 3anuwiume pa3eépHymsili 000CHO8AHHDIU omeem. MOJCHO AU
Haba00ampb 8epxXHULl MUPAXHC 8 HCAPKYIO 0200y 8 cmenu 1emom?
OmanoHHbIl omeem.

19.ITpouumaiime mekcm u 3anuwiume pa3eépHymbiti 000CHOGAHHbIUI omeem. Kakue
uacmuybl 3HmepocopbeHma (KpynHble uiu Meaxkue) oKkaxcym 6o/blliee mepanesmuyieckoe
Oelicmaue npu 00uHakoeoli nompebsiemol Mmacce copbeHma?

OmanoHHbIl omeem.

20.ITpouumatime mekcm u 3anuwiume pazeépHymbiili 060CHO8aHHbILi omgem. Umo
cnedyem usMeHUMb 8 MoOeau MazHUmMHo20 noe3oa b. BeliHbepea, umobbl 8a2oHuUK 6onbuell
Maccbl 08U2AACS 8 NPEHCHEM peXcume?

OmanoHHbIli omeem.

3. Kioun K onieHMBaHHIO

Bapuanr 2

1 OrtBeT: B 2 6 — no/Hblll
npasu/bHbili omeem;
16— 00uH u3
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NpasuwibHbIX 0MBemoe He
YKA3aH;
0 6 — ocmanbHble cayyau

OrTBerT:

r

2 6 — no/HbIl
npasuwibHbIl omeem;
16— 00uH u3
Npasu/bHbIX 0MBenoes He
YKA3aH;

0 6 — ocmanbHble cayyau

OtBeT:

2 6 — noaHblll
npasu/bHbili omeem;
16— 00uH u3
Npasu/ibHbIX 0MBenoes He
YKA3aH;

0 6 — ocmanbHble cryyau

OtBeT:

2 6 — noaHblll
npasu/bHbili omeem;
16— 00uH u3
Npasu/bHbIX 0OMBenos He
YKA3aH;

0 6 — ocmanbHble cryyau

OtBeT:

2 6 — nonHblll
npasu/bHbIli omeem;
16— 00uH u3
Npasu/ibHbIX 0MBemoes He
YKA3aH;

0 6 — ocmanbHble cryyau

OtBeT:

2 6 — nonHblll
npasu/bHbili omeem;
16— 00uH u3
Npasu/ibHbIX 0MBemos He
YKA3aH;

0 6 — ocmanbHble cryyau

OTtBeT:

2 6 — nonHblll
npasu/bHbili omeem;
16— 00uH u3
Npasu/bHbIX 0MBemoes He
YKA3aH;

0 6 — ocmanbHble cryyau

OTBeT:

TIPSIMOTMHEHOe

16 — noaHoe npasubHoe
coomeemcmaue;
06 — ocmanbHble cryuau

OTtBeT:

MIPOCTPaHCTBe

16 — nonHoe npasunbHoe
coomeemcmaue;
06 — ocmanbHble cayyau

10

OTtBeT:

VIMITyJIbCa

16 — nonHoe npasunbHoe
coomeemcmaue;
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06 — ocmanbHble cryuau

11 16 — nosnHoe npasunbHoe
OTBeT: cubl coomeemcmeue;

06 — ocmanbHble cayyau

12 16 — noaHoe npasunbHoe
OTBeT: LIUKJIOM coomgemcmaue;

06 — ocmasbHble cryyau

13 OrtBeT: a-2, 6-1 16 — noaHoe npasuibHoe
coomeemcmaue;

06 — ocmanbHble cayyau

14 Ortser: a-3,6-1,B-2 16 — noaHoe npasunbHoe
coomeemcmaue;

06 — ocmasbHble cryyau

15 OtBeT: a-3,0-4,8-1, r-2 16 — noaHoe npasubHoe
coomeemcmaue;

06 — ocmanbHble cryuau

16 OtBeT: 1. BHyTpeHHsIsl SHeprus ipeobpa3yeTcs B 16 — nosnHoe npasunbHoe
3JIEKTPUYECKYIO. coomeemcmeaue;

06 — ocmanbHble cryuau

17 OTBeT: MOXXHO. 16 — noaHoe npasunbHoe
coomgemcmaue;

06 — ocmanbHble cryuau

18 OTBeT: Heb34. 16 — nonHoe npasunbHoe
coomeemcmeaue;

06 — ocmanbHble cayyau

19 OTBeT: MeJIKHe YaCTHLIbI OKaXXYT OoJIbIliee 16 — nonHoe npasunbHoe
TepareBTUUECKOe /leliCTBHE. coomeemcmaue;

06 — ocmanbHble cayuau

20 OTBeT: yBe/IMUUTH CU/Iy TOKA B 3/IGKTPOMAarHure. 16 — nonHoe npaguabHoe
coomeemcmaue;

06 — ocmanbHble cayyau

Kpumepuu oyeHueaHusi ycmHoz20 omeema.
«5» (omauuHo) — 3a TyboKOoe U TI0JTHOe OBJa/leHHe cojiep)kKaHreM yueOHOro MaTtepuara, B
KOTOPOM 00yyaroiuiicst CB000/IHO ¥ YBEPEHHO OPUEHTUPYETCS; 3a YMeHHe TIPaKTHUeCKH
TIPUMEHSITb TeOpeTHUeCKHe 3HaHMUsI, BLICKA3bIBaTh M 000CHOBBLIBATH CBOM CY’KAEHUS; 3a
rpaMOTHOE U JIOTUYHOe M3/I0)KeHue OTBeTa.
«4» (xopowo) — ecyii 00yUaroIUHCS TIOJTHO OCBOW/ YueOHBIM MaTepHall, BiaJjeeT HayqHo-
TIOHSATUMHBIM arrapaToM, OPUEHTHPYETCS B U3yYeHHOM MaTepHasie, 0CO3HaHHO TIPUMeHsIeT
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TeopeTHYeCcKHe 3HaHUs Ha MpakTHKe, FPaMOTHO M3/1araeT OTBeT, HO CoZiep>KaHue U hopma
OTBeTa UMEIOT OT/e/IbHble HETOUHOCTH.

«3» (yO0oenemeopumebHO) — eCcv 00yUaroIMiicss 00HAPY>KMBaeT 3HaHWe W TIOHUMaHHe
OCHOBHBIX TIOJIO>KeHU yueOHOro MaTepuasa, HO M3/1araeT ero HeroJiHO, Heroc/ie/j0BaTe/IbHo,
JI0TyCKaeT HETOUHOCTH B IPUMEHEeHUU TeOpeTHYeCKUX 3HaHWM NpY OTBeTe Ha MPaKTUKO-
OpPUeHTUPOBaHHbIe BOMPOCHI; He YMeeT JjoKa3aTe/lbHO 000CHOBATh COOCTBEHHbBIE CYXK/I€HUS.
«2» (Heydoe/nemeopumenbHO) — ecyii 00yUarOLMIICs IMeeT Pa3po3HeHHbIe, beccrcTeMHbIe
3HaHWUs, [I0MyCKaeT OLIMOKY B Oripe/iesieHH 0a30BbIX TIOHSATHM, UCKa)KaeT UX CMBIC/T; He MOJKeT
TIPaKTUYeCKU NTPUMEHSTh TeOpeTUYeCKre 3HaHUS.

ITpakmuueckue u camocmosime/ibHble pabombl, doMawHue onbimbl 00yUaroIerocs
OLIeHMBAIOTCSl, yUMTBIBas Clleflyrolee:

- KQueCTBO BBITIOJIHEHUsI TIPAKTHYeCKOM yacTh paboThI;

- KayecTBO 0()OpMJIeHHs OTUeTa 1o pabore;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IPU 3allUTe PaboThlI.

Kaxp1ii Buzi paboThI OIJeHUBAETCS T10 TIATH OalbHOM IIIKarie.

«5» (omauyHo) — 3a r1ybOKOoe U 10/IHOe OB/IafleHue CcojiepykaHreM yueOHOro Marepuarnia,
B KOTOPOM 00yuaromuiicst CB0O0/IHO ¥ yBEPEHHO OPUEHTHPYEeTCST; 32 YMeHHe MTPAKTUIeCKH
TIPUMEHSITh TeopeTHYeCcKUe 3HaHWsl, BbICKa3biBaTh U 000CHOBBIBATh CBOM CYx/eHUs. OrjeHKa «5»
(oT/IMUHO) TpeoIaraeT rpaMOTHOE U JIOTUYHOE U3/10)KeHHe OTBeTa.

«4» (xopowo) — ecn 00yUaroIIUIACS TIOTHO OCBOW/ yueOHbIN MaTepuaJl, BiajieeT
HAyYHO-TIOHSTUMHBIM anrapaToM, OpUeHTUPYETCS B U3yUeHHOM MaTepuajie, OCO3HaHHO
NIpUMeHsIeT TeOpeTUUeCKHe 3HaHUsI Ha MPaKTHUKe, FPAMOTHO M3/1araeT OTBeT, HO COZlep>KaHue U
¢dopma oTBeTa UMEIOT OT/e/IbHble HETOUHOCTH.

«3» (yooenemeopumebHO) — eciy obyyaroliyiicss obHapy)k1BaeT 3HaHUe U [TOHUMaHue
OCHOBHBIX TIO/IO’KeHUH y4eOHOT0 MaTepuara, HO U3jlaraeT ero HeroJjIHO, Heroc/ie/j0BaTe/IbHo,
JI0TTyCKaeT HETOYHOCTH, B IPUMEHEHUU TeOpeTUYeCKUX 3HaHWUM TIPYU OTBETe Ha NPAKTUKO-
OpHMEHTHPOBaHHBIE BOTIPOCHI; HE YMeeT 0Ka3aTebHO 000CHOBATh COOCTBEHHBIE Cy K/IeHMS.

«2» (Heydoe1emeopumenbHo) — eciv 00yyaroIMiics UMeeT pa3po3HeHHbIe,
OeccrcTeMHbIe 3HaHUS, JOMYCKaeT OMMOKY B OTpeZie/ieHUH 0a30BbIX MOHSATHN, NCKa)KaeT UX
CMBIC/T; He MOXKeT NTPAKTUUeCKU NTPUMEHSITh TeOpeTUYeCcKre 3HaHUS.

Hmozogasi KoHmposbHAsi paboma OrieHUBaeTCsI 110 MSATH OaTbHOM IIIKae CJieyHLIM
00pa3om: CTOMMOCTb KaXk/1oro Borpoca 1 6asis. 3a mpaBU/IbHBIN OTBET CTYZAEHT roydaeT 1
Gann. 3a HeBepHBIY OTBET WM €r0 OTCYTCTBHe Oasibl He HAUMC/ISIFOTCS.

Oyenka «5» cootBetcTBYeT 86% — 100% rpaBU/IBHBIX OTBETOB.

Oyenka «4» cootBeTcTBYeT 73% — 85% MpaBU/IBLHBIX OTBETOB.

Oyenka «3» cootBeTcTBYeT 53% — 72% NpaBU/IbHBIX OTBETOB.

Ouyenka «2» cootBeTcTBYeT 0% — 52% npaBU/IbHBIX OTBETOB
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