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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)

®OC 1o IUCHUIUIMHE SBIISIETCS YAaCThIO IPOrpaMMBbl TOATOTOBKHU CIIEUAINCTOB
cpenHero 3BeHa 1o crnernuanbHocTy 15.02.15 TexHonorus MeTammoo0padaThIBaOIIETo
IPOM3BOJICTBA

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
ITO/J1.00 ITpodunasHbIe 001IE00pa30BaTEIbHBIC TUCITUILINHBI.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA
AUCHUNIMHBI

PesynbraTel Ne @opMHUpyEMBIN PE3yJIbTAT

OCBOEHUS Pesynprara

JVCLUTUIAHBI

JInyHOCTHBIE 1.1 POCCUHCKYIO IPAKIAHCKYIO HICHTUYHOCTh, MAaTPHUOTHU3M,
pe3yJIbTaThl YBAJKEHHUE K CBOEMY HAPOAY, UyBCTBA OTBETCTBEHHOCTH

nepen Pogunoin, ropaoctu 3a cBo kpai, cBoro Ponuny,
IIPOIIIOE ¥ HACTOSAIIEE MHOTOHALIMOHAJIBHOIO HApOaa
Poccun, yBakeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0,
(daar, ruMH);

1.2 IPaXKIAHCKYIO IMO3HMIIMIO KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTRA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIPaBa U
00s3aHHOCTH, YBaYKAIOIIET0 3aKOH U TPABOIMOPSIOK,
00J1a/1a10111eTO YyBCTBOM COOCTBEHHOTO JJOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMNOHHBIE
HaIMOHAIBHBIC U 00IIEYEIIOBEUECKIEC TYMAaHUCTUICCKUC
1 JIEMOKPATHYCCKHE IICHHOCTH,

1.3 TOTOBHOCTH K CIIy>K€HUI0 OTEUECTBY, €ro 3allUTE;

1.4 c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHO! MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJIBTYp, @ TAKXKE Pa3THIHbIX (POopM 0OIIECTBEHHOTO
CO3HAHMs, OCO3HAHNUE CBOETO MECTA B IOJIUKYJIBTYPHOM
MHpE;

1.5 c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS U
CaMOBOCIIMUTAHUSI B COOTBETCTBUU C 0OIICUEIIOBEUECKUMHU
LEHHOCTSIMU U UjieajaMy IPakIaHCKOr0 OOIIECTBA;
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TFOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSATCIBHOH,
TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJICHUE B MOJUKYILTYPHOM
MHpE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMH JIFOABMH, JOCTUTATh B HEM B3aMMOTIOHUMAaHUSI,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CIIOCOOHOCTh TPOTHUBOCTOSTH UIC0JIOTUH
IKCTpEMHU3Ma, HallMOHaIN3Ma, KceHodoouu,
JTUCKPUMHUHAIIUU 110 COIUATIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETAaTUBHBIM COIIMAJILHBIM SIBJICHHSIM;

1.7

HaBBIKM COTPYJIHUUECTBA CO CBEPCTHUKAMU, JE€TbMHU
MJIQJIIIETO BO3PACTa, B3POCIBIMUA B 00Pa30BaTEIHHOM,
OOIIECTBEHHO MOJIE3HOU, yueOHO-HCCIIEI0BATENbCKOM,
NPOEKTHOW U APYTUX BUAX ACSITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEYECKUX LIEHHOCTEH;

1.9

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIC
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU;
CO3HATEIFHOE OTHOIICHHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK yCIOBUIO YCIICITHON
npo¢eCCUOHATIBHON U OOIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYAst 3CTETUKY
ObITa, HAYYHOT'O ¥ TEXHHYECKOI0 TBOPYECTBA, CIIOPTa,
0OIIeCTBEHHBIX OTHOIICHHMIA;

1.11

NPUHATHE U Pean3aIuio IEHHOCTEH 3J0pOBOTO 1
Oe3omacHOro oopasa >KM3HU, TOTPEOHOCTH B (PU3UYECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN ACSITETbHOCTHIO, HEMPHUITHE BPEAHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE
K (U3nYecKoMy U MCUXOJIOTHYECKOMY 310POBBIO, KaK
COOCTBEHHOMY, TaK U JAPYTHX JIOEH, yMEHHUE OKa3bIBaTh
IIEPBYIO MIOMOIIIB;

1.13

OCO3HaHHBIN BBIOOp OyyIIe npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOIICHHE K MPO(EeCCHOHAIBHON NeATeTbHOCTH
KaK BO3MOXXHOCTH YUYacCTHsI B PEIICHUH JTMYHBIX,

ctp. 4 u3 77




OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHATBHBIX
npo0JieM;

1.14

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOTO MBIIIJICHUS,
IMOHUMAaHHUS BIIUSIHUS COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME NMPUPOTHOU U COL[MAIIBHOM
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHON
NEATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHE K CO3/ITaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeamMeTH
bI€ PE3YJIbTATHI

2.1

YMEHHE CaMOCTOSITEILHO ONPEICIIATh e/IH
NESITENLHOCTH Y COCTABJIATH IIJIAHBI €SI TEILHOCTH,
CaMOCTOSITEIILHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JACSATEILHOCTD; UCTIOJIb30BATh BCE
BO3MOKHBIE€ PECYPCHI JJIs1 TOCTUKEHHUS MTOCTABICHHBIX
1enel U peaausaliu IIaHOB JAesTeIbHOCTU; BEIOUPATH
YCIICIIHbIE CTPATErUH B PA3IMUHBIX CUTYAIlUsX;

2.2

yMEHHUE MPOyKTUBHO 00IATHCA U B3aUMOJICHCTBOBATH B
MIPOIECCE COBMECTHOM JIEATEIILHOCTH, YIUTHIBATh
TO3HIIMH JPYTHX YUYACTHUKOB JCATEIHHOCTH,

¢ pexkTUBHO pa3pemniaTh KOHPIUKTHI;

2.3

BIIaJICHUE HABBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCIIEIOBATENICKOW U MPOEKTHOW €SI TETbHOCTH,
HABBIKAMH pa3pelieHus mpooaeM; CIOCOOHOCTh
TOTOBHOCTB K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pELICHUS MPAKTUYECKUX 3a71a4, IPUMEHECHUIO Pa3InYHbIX
METOJ0B MTO3HAHUS;

2.4

TOTOBHOCTB U CIIOCOOHOCTE K CAMOCTOSITEIbHOMN
MH(POPMAITMOHHO-TI03HABATEIHHOU €SI TEILHOCTH,
BKJIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3JIMUHBIX
HMCTOYHUKAX HH(POPMAIIUN, KPUTHIECCKH OICHUBATD U
HHTEPIIPETUPOBATH HHGOPMAIIUIO, TIOTYyIaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPeICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pEIICHNY KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMI0EHUEM TpeOOBaHUM
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus], MPaBOBBIX U STUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30TIaCHOCTH;
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2.6

YMCHHUC OIIPCACIIATh HASHAYCHUC U (bYHKI_[I/II/I Pa3JINYHBIX
COLMMAJIbHBIX HHCTUTYTOB,

2.7

YMEHHE CaMOCTOSITENBHO OLICHUBATh U IPUHUMATh
pELICHMs, ONPEACIIAIOIINE CTPATErUI0 TOBEICHUS, C
YYETOM T'PAKIAHCKUX U HPDABCTBEHHBIX LIEHHOCTEM;

2.8

BJIAACHUC A3BIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO,
JIOTUYHO U TOYHO H3Jiaratb CBOIO TOYKY 3PCHU:I,
HCIIOJIB30BATh aACKBATHBIC A3BIKOBBLIC CPCACTBA,

2.9

BJIaJICHUE HABBIKAMU MTO3HABATEIILHON PeQIICKCUHU KaK
OCO3HAHMS COBEPIIAEMBIX ICHCTBUM U MBICITUTEIIBHBIX
MPOILIECCOB, UX PE3YILTATOB U OCHOBAHHH, TPAHUI] CBOETO
3HAHUS ¥ He3HAHMS, HOBBIX ITI03HABATCJILHBIX 3aJ1a4 U
CPEJICTB X TOCTUKCHUSI;

IIpenmeTHbIe
pe3yabTaThl

3.1

c(OpMHPOBAHHOCTh NIPEICTABIICHUNA O POJIM U MECTE
(U3UKY B COBPEMEHHOM HAYYHOU KapTHUHE MHPA;
MOHUMaHue (PU3NYECKON CYITHOCTH HaOIIOJaEMbIX BO
BceneHHOH siBIEHUI; TOHUMaHUE POJIU (PUBHKHU B
dbopmupoBaHUN Kpyro3opa u GyHKIIHOHATHHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl PEIUEHUS TPAKTUYECKHUX
3a/1ay;

3.2

BJIaJICHUE OCHOBOIIOJIAraloMUMH (GU3UNIECKUMU
MOHSTUSAMU, 3aKOHOMEPHOCTSAMHU, 3aKOHAMU U TEOPUSIMU;
YBEPEHHOE MOJIb30BaHuEe (PU3NUECKON TEPMUHOJIOTUEN U
CHUMBOJIHKOM;

3.3

BJIaJICHHE OCHOBHBIMHM METOJAaMU HAYYHOTO NTO3HAHMUS,
UCIIOJIb3yEeMBbIMH B (PU3HKE: HAOIOICHHE, ONTMCAHNE,
U3MEpEeHne, IKCIIEPUMEHT; yMEHUs1 00pabaThiBaTh
pe3yNbTaThl U3BMEPEHUI, 0OHAPYKUBATh 3aBUCUMOCTb
MeXy GU3UIECKUMU BETMYMHAMU, OOBSICHSIThH
MOJTyUYEHHbIE PE3YJIbTAThI U JeaTh BHIBOIBI;

34

c(hOpMHUPOBAHHOCTh YMEHUS peIaTh GU3ndecKre
3a/1a4u;

3.5

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH MTOJTyUYECHHbIC
3HAHUS JJIs1 OOBSICHEHUS YCIOBUN MPOTEKAHUS
(bu3nYeCKUX SIBJICHUN B MPUPOE U JJISI IPUHSTHUS
MPAKTUYECKUX PELUICHUM B MOBCEIHEBHOM KU3HU;

3.6

c(hOpMHPOBAHHOCTH COOCTBEHHOM MO3UIINH 10
OTHOUIIEHUIO K Pu3nyecKor nHpopmaIuu, norydaemMon
U3 Pa3HbIX UCTOYHUKOB.
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B pe3ynbrare
OCBOCHHUSA
JTIUCIIUILINHBI
oOyyJaromuiics
JTIOJKEH

Ne munakTu
4eCKOn
€ IUHUILIBI

dopmupyemMast TUIaKTHIECKAs €IUHULA

3HaTh

1.1

CMBICJI IOHATUH: (PU3HUECKOE SBIICHHE, THIIOTE3a, 3aKO0H,
TEOpUsl, BEIIECTBO, B3aUMOJACHUCTBUE, SJICKTPOMArHuTHOE
1oJie, BOJIHA, POTOH, aTOM, aTOMHOE SI7PO,
MOHU3UPYIOIIME U3ITYUYCHUS], TIJIAHETA, 3BE€3/1a, TaJJaKTHUKA,
Bcenennas;

1.2

CMBICH (PM3UYECKUX BEJIMUYUH: CKOPOCTh, YCKOPEHHUE,
Macca, CuJjia, UMITYJIbC, padoTa, MEXaHUYeCcKas SHEPTHs,
BHYTPEHHSISI SHEPTUsI, aDCOIOTHASI TEMIIEpATypa,
CpEeaHsAs] KWHETUYECKAsl SHEPrUs YaCTHUIl BEIECTBA,
KOJINYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN SJICKTPUUECKUN

3apsi;

1.3

CMBICIT (PU3UYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH,
BCEMHUPHOT'O TATOTEHUSI, COXPAHEHUSI SHEPTUH, UMITYJIbCa
1 DJIEKTPUYECKOTO 3apsiia, TEPMOIUHAMHUKH,
ANEKTPOMArHUTHON UHAYKIMH, PoTodddeKTa;

1.4

BKJIAJl POCCUMCKUX U 3apyOESKHBIX YUEHBIX, OKA3aBIINX
HanOoJIbIIee BIUSHUE HA Pa3BUTHE (PU3UKH

YwMmerh

2.1

OIMCHIBATH U OOBSICHATH (PU3UUCCKHUE SIBJICHUS U
CBOMCTBA TeJ: JBKCHHE HEOECHBIX TEII M
MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOWCTBA Tra30B,
KHUIAKOCTEH M TBEPJBIX TEN; JIEKTPOMArHUTHYIO
MHIYKIIMIO, PACIIPOCTPAHCHHUE AJICKTPOMArHUTHBIX BOJIH,
BOJTHOBBIE CBOMCTBA CBETA; M3TyYCHHUE U TOTJIOIICHUE
cBera aToMoM; GoTorhDexT;

2.2

OTJIMYAaTb 'MIIOTE3bI OT HAYYHBIX T€OpHﬁ;

23

ACJ1aTb BBIBOABI HA OCHOBC SKCIICPUMCHTAJIbHBIX JAHHBIX,

24

MIPUBOJIUTH NMMPUMEPHI, TOKA3bIBAIOIINE, UTO: HAOIIOICHUS
Y SKCIIEPUMEHT SIBIIIFOTCSI OCHOBOM 711 BBIABUKCHUSA
TUIIOTE3 U TEOPHUI, MO3BOJIAIOT MPOBEPUTHh UCTUHHOCTh
TEOPETUYECKUX BBIBOJIOB; (PM3UUECKAsI TEOPHUS J1aeT
BO3MOXXHOCTh OOBSCHSITh U3BECTHBIC SBJICHUS MIPUPOJIbI U
Hay4JHbIe ()aKThl, IPEICKA3bIBATH €IIc HEM3BECTHHIC SIB-
JICHMS,

2.5

IMPUBOAUTH IPUMCPLI ITPAKTUYICCKOI'O UCIIOJIB30BaHUSA
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(hbU3UYECKUX 3HAHUM: 3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKH U JJIEKTPOJUHAMUKHU B YIHEPTETUKE;
Pa3IMYHBIX BUJIOB 3JICKTPOMATHUTHBIX U3JIYUYCHUH IS
Pa3BUTHS PAJIUO U TEIICKOMMYHUKAIAM, KBAHTOBOU
(GU3UKY B CO3/ITAaHUU SIECPHON SHEPTETUKH, JIA3EPOB;

2.6 BOCIIPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUU
CaMOCTOATENLHO OLIEHUBATh MH(GOPMAILIHIO,
cojepxaiytocs B coodmenunsx CMU, Un-tepHerTe,
HAaY4YHO-TIOMYJIIPHBIX CTAThX;

2.7 MPUMEHATH MTOJTYYEHHBIE 3HAHUS ISl PELICHUS
(bU3UYECKHX 3a/]a4,

2.8 OTIpPENENATh XapakTep (HPU3NIECKOro Ipolecca mo
rpaduky, Tadmauie, Gopmyie;

2.9 U3MEPATH Pl GU3UUECKUX BEIIMYWH, TIPEICTABIISS
pEe3yJIbTAaThl U3MEPEHUH C YYETOM HX MOTPEIIHOCTEM;

2.10 UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B

MPAKTUYECKOMN JIEATEIIBHOCTH Y MOBCEIHEBHOU KU3HU:
JUI oOecrieueHust 0€3011aCHOCTH JKU3HEACITEIILHOCTH B
MPOLIECCE UCIIOIBb30BAHUS TPAHCIIOPTHBIX CPEACTB,
OBITOBBIX ANEKTPONPUOOPOB, CPEJICTB PAANO- U
TEJIEKOMMYHUKAIITMOHHOU CBA3M; OLEHKHU BIUSHUS Ha
OpraHu3M YeJIOBEKa U JPYyTUE OPTaHU3MbI 3arpA3HECHUS
OKPYIKaIOIIEH CPEbI; PALMOHAIBHOTO
MIPUPOJOTIOIB30BAHUS U 3aIUTHI OKPYKAIOIIEH CPEeIbl.
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2. ®OHJ OIIEHOYHBIX CPEJICTB JUCIUIIJIAHBI, UCITIOJIb3YEMbBIN
JJISA TEKYHIETI'O KOHTPOJISA
2.1 Texymuii kouTpoas (TK) Ne 1
Tema 3ansTus: 2.1.7.KonrponbHas paboTa 10 KHUHEMATHKE.
Metona u popma kontpoJsi: KonrpoarsHas padora (Onpoc)
Buna xkonTpoasi: [lucbmMeHHast KOHTpoJibHas paboTa
JunakTuyeckas equHuna: 1.2 cMpici GU3NIECKUX BEIMYUH: CKOPOCTh, YCKOPEHHUE,
Macca, Cujia, UMITyJIbC, paboTa, MeXaHU4YeCKast SHEPTUsI, BHYTPEHHSISI SHEPT U,
a0COI0THAS TeMIlepaTypa, CPeIHsISI KWHETUYECKasi SHEPT sl YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN JIEKTPUUECKUI 3apsi;
3ansTue(-s1):
2.1.1.0cHOBHBIE IOHATUS KHHEMATUKU. PaBHOMEPHOE NPSIMOJIIMHENHOE ABUKEHHE
(ypaBHenue, rpadukn).. [Ipunmun otHocuTenbHOCTH ["anmuies. CioxxeHue nepemMenieHui
U CKOPOCTEM.
2.1.2.Pemenue 3ana4d Ha PIIJ] 1 OTHOCUTENBHOCTD U CIIOKEHUE CKOPOCTEM.
2.1.3.IlpsamonuHeiHOe paBHOYCKOPEHHOE JBUKEHUE (YpaBHEHUs, TpauKH). CBOOOIHOE
najaeHue, kak npumep [IPY /.
2.1.4 Pemenne rpadHuecKux U aHATUTHYSCKUX 3a1a4 Ha [IPY /]
2.1.5.KpuBonnHeitHOe ABUkKEHUE. [[BH>KEHUE TTO OKPYKHOCTH. YTJI0Basi CKOPOCTb,
nepuos, yactora. LieHTpocTpeMuTenbHOE(HOPMAIBHOE) YCKOPEHHUE.
2.1.6./Ipmwxenue Tena, OpOIIEHHOTO TOPU3OHTAIBHO. [[BrKeHre Tena OPOIIeHHOTO MO/
YTJIOM K TOPU30HTY
3ananue Nel
Jlonika mIIbIBET NEPHEHAUKYJIIPHO TEUEHUIO CO CKOPOCThIO 4 KM/4ac, CKOPOCTh TEUECHHUS -
3 kM/yac. KakoBa cKOpOCTb JIOJKH OTHOCH-
TenpHO Oepera? CaenaTh YEPTEK.

Ouenka Ilokazamenu ouenku

3 3anucaH 3aKOH CIOXKEHHsI CKOPOCTel B BEKTOpHOH popme. Pemenue
BBITMIOJIHEHO, HO TOJIBKO B YHCJIOBOM BHUJIE MJIU B IPOEKIIUU HA OCU
KOOpAMHAT JOMYyIlIeHa omunoKa. Mnu: yepTexa HEeT UM OH HEBEPEH.
Wnu: B pacuere gomymieHa rpybast MmaremaTtudeckas omuodka. He
BBITNOJIHEHA [TPOBEPKA PA3MEPHOCTH.

4 3anucaH 3aKOH CJI0KEHHUS CKOPOCTEN B BEKTOPHOU (popme U B
MPOEKIIMU Ha OCU KoopauHat. Cliellad yepTex. 3a1ada pelieHa B
oO1IeM U YUCIOBOM BUE. ECTh HeloUeThl (Ha yepTeKe HE YKa3aHbI
napaMeTpsl ABMXKCHUA) WK apruMeTHIecKas omnoKa B pacueTe.
Wnu He BBINOIHEHA NPOBEPKA PA3MEPHOCTH.
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5 3amnucaH 3aKOH CIIOKEHHUS CKOPOCTEH B BEKTOpHOM (hopMe U B
MIPOCKIIMK Ha OCH KOOPJMHAT. 3aja4ya pelieHa B o01IeM BUIe
(BekTOpHAs U cKajisipHas GopMbl) U B unciIOBOM. CJiesIaH BEPHBIi
yepTexK. BrinosHeHa npoBepka pa3MEpPHOCTH.

JAunakTnyeckasi exuHUNA: 2.7 IPUMEHSTH MTOJTYUYCHHbIC 3HAHUS JIJISl PEIICHUS
(dbuznyeckux 3aaauy;

3ansaTue(-1):

2.1.2.Pemenne 3ana4d Ha PIIJ] 1 OTHOCUTENBHOCTD U CIIOKEHUE CKOPOCTEM.

2.1.4 Pemenne rpaduuecKux U aHATUTHYSCKUX 3a1a4 Ha [IPY /]

2.1.5.KpuBonuHeitHoe ABUkEHUE. [[BH>KEHUE IO OKPYKHOCTH. YTJI0Basi CKOPOCTb,
nepuoz, yacrora. LlenrpocTpeMuresbHOE(HOPMaIbHOE) YCKOPEHUE.

2.1.6./Ipmwxenue tena, OpOIIEHHOTO TOPU3OHTAIBHO. [[BrKeHre Tena OpOIIeHHOTO MO/
YTJIOM K TOPU30HTY

3apnanue Nel

Bo ckoibpko pa3 yBenuuuTCs BpeMs MaJIeHus, €CIu BbICOTa, C KOTOPO CBOOOAHO MaaeT
KAMEHb, yBEINYUTCA B 4 paza?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUISl pELICHUS 3a/1a4u
dbopmyiibl (ypaBHEHHUE JIBHXKEHUS TeJa, MAJaroIiero 0e3 HayaabHOU
cKopocTH, hopMyIa IJis pacueTa BpeMEHHU JBKEHUs ). B pacuerax
€CTh MaTeMaTHU4eCcKas OmmOKa Wi He OoJiee IBYX HEJ0UETOB.

4 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyiibl (ypaBHEHUE JIBHXKCHUS TeJla, aaroliero 6e3 HayaabHOU
cKopocTH, hopmyJa ajisi pacueTra BpeMeHu aBuxkenus ).Crnenan
pacueT. B pacuete coaepkarcs HeZJoU€Thl, HE IPUBOIAIINE K
OIKMOOYHOMY OTBETY, WJIM HE BBINOJHEHA MPOBEPKA PA3MEPHOCTH.

5 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmybi(ypaBHEHUE ABMKEHUS Tella, MaJaronero 06e3 HaqyaabHOM
cKopocTH, ¢hopmyJa ajis pacueTa BpeMeHu JaBukenus ). Choenan
pacyer, MoJy4yeH NpaBUIbHBIA OTBET. BhINoHEeHa mpoBepKa
Pa3MepHOCTH.

3aganue Ne2
Touka gBrKeETCS O OKpy ) HOCTU paguycom 0,3 M ¢ nepuoaom 6,28 c. Haiitu nuHENHY10
Y YIJIOBYIO CKOPOCTh TOYKH, €€ HOPMAJIbHOE YCKOPEHHE

Ouenka Ilokazamenu OUEHKU
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3 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIEC (DOPMYJIBI JITIsl PEIICHUS
3anauu (hopMyIIbl TUHEHHOM U YTIIOBOM CKOPOCTH, HOPMAILHOTO
yckopenusi). Het pacuetoB, uim B pacuerax JIonyiieHa rpyoas
omuOKa, MPUBOAAIIAS K HEBEPHOMY OTBETY, HE BBIIIOJIHI€HA
pOBepKa pa3MEPHOCTH.

4 3anucaHbl HEOOXOANUMBIC U JOCTATOYHBIC (DOPMYJIBI ITIS1 PEIICHUS
3aa4uu (popMyIIbl THHEHHOU U YTIIOBOW CKOPOCTH, HOPMATHHOTO
yckopenusi).. B pacuerax momyieHsl Heo4eTsl (He Oosee ByX) He
MPUBOJSIILME K HEBEPHOMY OTBETY, HJIM MPOBEPKA Pa3MEPHOCTH
cIeJaHa He JJIsl BCEX apaMeTpoB. .

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHbIE (DOPMYJIBI ISl PEILICHUS
3ajauu. Bece pacuersl BhINOIHEHBI 0€3 OIIMOO0K, clieiaHa NpoBepKa
pa3sMEpHOCTH.

3aganme Ne3

Mty 6poliieH rOpu30HTAIBEHO C BBICOTHI 25 M. KakoBa HayanbHasi CKOPOCTh U BpEMS
moJieTa Ms4a, €CJId OH ymal Ha pacctossHud 10 M 0T MecTa OpocaHus IO TOPU30HTATIH.

Ouemca Hokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMBIE M JOCTATOUYHbIE (POPMYIIBI I PELICHUS
3a71auu (BbICOTA U JAJIbHOCTH MOJIETa Teja, OpOIIEHHOTO
ropu3oHTajgbHO). He cnenanbl He0OX0AUMbIE MaTEMaTHIECKHUE
npeoOpa3oBaHus (HaX0KIEHUE HAYAJIbHOM CKOPOCTU MJIM BPEMEHU
moJieTa Msiua), UJi B HUX COJAEP>KUTCS omnbOka. mu: HeT pacueTos B
YUCJIOBOM BHJIE, WJIM B pacyeTax JoMylleHa Irpyoas omuoka,
NPUBOJAIIASL K HETIPAaBUILHOMY OTBeTy . HeT mpoBepku
pa3MepHOCTH.

4 3anucaHbl HEOOXOIUMBIE U JOCTATOUHBIE (POPMYJIBI AJIs1 PELLICHUS
3aJ1ayu (BBICOTA U JAJILHOCTH M0JIETa Tea, OPOIIEHHOTO
TOPU30HTAIBHO), CAEJIaHbl HEOOXOIUMbIE MATEMATUYECKUE
npeoOpa3zoBaHus. BbIONIHEH pacyeT, B KOTOPOM €CTh HEJIOUETHI (HE
OoJsee IByX), HE IPUBOSAIINE K HEBEpHOMY OTBeTy. Min He caenana
IIPOBEpPKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIE (POPMYIIBI IJIsl PEIICHHUS
3a/1auu (BbICOTA U AAJILHOCTH MOJIETa Tea, OPOIIEHHOTO
TOPU30HTAIBHO), CACJIaHbl HEOOXOIUMbIE MATEMATUYECKUE
npeoOpa3oBanus. BelmonHeH pacyeT, 3ajada perieHa BEpHO B 0011eM
Y B YMCJIOBOM BHJI€. BhinosiHeHa MpoBepKa pa3MEPHOCTH.

ctp. 11 u3 77



JAupakTuyeckas efuHUNa: 2.8 onpeaensaTh Xapakrep (U3n4ecKoro npouecca mno
rpaduky, Tadauue, popmyiie;

3ansaTue(-1):

2.1.2.Pemenne 3ana4d Ha PIIJ[ 1 OTHOCUTENBHOCTD U CIIOKEHUE CKOPOCTEM.
2.1.3.IIpssmonuHeHOE paBHOYCKOPEHHOE ABMKEeHHE (YpaBHEHUS, TpaQuKu). CBOOOTHOE
naaeHue, kak npumep [IPY /1.

2.1.5.KpuBonuHeitHOoe ABUkKEHUE. [[BH>KEHUE IO OKPYKHOCTH. YTJI0Basi CKOPOCTb,
nepuos, yactora. LleHTpocTpeMuTenbHOE(HOPMAIBHOE) YCKOPEHHUE.

2.1.6./Ipmwxenue tena, OpOIIEHHOTO TOPU3OHTAIBHO. [[BrKeHre Tena OPOIIeHHOTO MO/
YTJIOM K TOPU30HTY

3ananue Nel

JIBr>KeHHE ABYX Tel 331aH0 ypaBHEeHUsIMU: X 1=3 + 0,5t, x2=8 - 2t. Onucartb Xapaxkrep
NBIDKEHUS Ted. HaliTu BpeMsi 1 KOOpIMHATY MeCTa BCTPEYH IpapuUIECKU U aHATUTUICCKH.

Ouenka Ilokazamenu ouenku

3 He onucan xapaktep IBH>XeHUs. 3a7ada peieHa TOJIbKO
AHATMTUYECKY WIIN TOJIbKO rpadudecku. Mnu: HeBepHO ompeneneH
OJIMH U3 NapaMeTpoB( BpeMsl WJIH KOOP/IMHATA)

4 BepHo onucaH xapaktep IBHKEHUS Tell. 3aJja4a pelieHa TOIbKO
OJTHUM c11oco0oM (Tpaduyecku Ui aHaIUuTHYeCcKH ). OnpeneneHo
BpeMs U MecTO BcTpeuu Ten. Wiu: Ha rpaduke ecTh HeJ0UYeThl, He
NPUBOJSILINE K HEBEPHOMY OTBETY.

5 BepHo onmcan xapakrep IBUKEHHS TEJl. 3a/1a4a pelieHa
aHAIMUTUYECKH U rpadudecku. HaliieHo BpeMst 1 MECTO BCTPEUH Tedl.

3ananue Ne2
JIBI>KeHME IBYX TeJl OMUChIBaeTcs ypaBHeHUAMH: X1 =2t + 0,2t 2 u X2 = 80 — 4t. (Bce
BeJIMYMHBI 3anucanbl B CU)

® OmMCaTh XapaKTCP UX OBUKCHUA
® 3amMcaTh YPaBHCHHA CKOPOCTH JJIA KaXKJI0T'0 U3 TCII
® NTOCTPOHUTH Fpa(l)I/IKI/I 3aBUCUMOCTH UX KOOPpAHWHATBI OT BPCMCHHU

Ouenka Ilokazamenu ouenku

3 BepHo onucan xapakTep IBUKEHUS TeJl. 3alIMCaHbl YPABHEHUS
CKOPOCTH.
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4 BepHo onncan xapakTep IBUKEHUS TeJl. 3alIMCaHbl yPAaBHEHUS
ckopoctu. [Toctpoenst rpaduku koopauHar. B pemenuu win Ha
rpaduke ecTh HeJOUEThI (He OoJiee IBYX), HE IPUBOIAIINE K
HEBEPHOMY OTBETY.

5 BepHo onucan xapakrep ABMKEHUS Tell. 3alcaHbl ypaBHEHUS
ckopoctu. [loctpoens! rpaduku koopauHar. . Bee 3aganus
BBITIOJIHEHBI BEPHO 0€3 HEeJI0UETOB.

JlupakTudeckas efMHUNA: 2.5 TpUBOJNUTH IPUMEPHI MPAKTHYECKOIO UCIIOIb30BaHHUS
(bu3MYeCKUX 3HAHUMN: 3aKOHOB MEXaHUKH, TEPMOJAMHAMUKH U IEKTPOJIMHAMUKY B
SHEPIeTUKE; PA3IUYHBIX BUIOB 3JIEKTPOMArHUTHBIX U3JIyUYEHUN [1JI PA3BUTHS pPanio U
TEJICKOMMYHUKAIIMM, KBAHTOBOW (PU3UKHU B CO3JaHUU SIACPHON YHEPTreTUKH, JTa3€POB;
3ansaTue(-1):

1.1.1.IIpeamet u meToabl pu3nuku. CBsi3b GU3UKU C JPYTUMU HAYKaMU U TEXHHUKOM.
PU3NYECKNUE BEMUYHNHBI U UX U3MEPEHUE.

3apanue Nel

ABTOMOOWIIB IBIKETCS CO CKOPOCTHIO 72 kKM/4. [Tpubmmxkasch K MemexoHoMy
Nepexoly OH HAUMHAET TOPMOXKEHHUE ¢ ycKopeHueM 4 m/c2. Pacuutatb TOpPMO3HOM MyTh.
[IpuBecTu npumep, NOKa3bIBAIOIIMIA, YTO TIepederaTh JOPOry Mepe Ay LM
TPAHCIIOPTOM OITACHO.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUISl PEIICHUS 3a]1a4U
dbopmysl (ypaBHEHHE paBHO3aMEIJICHHOTO ABMKEHUs ). B pacderax
€CTh MaTeMaTu4ecKas omuoKa uin He 0oJiee IBYX Hea04eToB. JInbo
HE TIPUBECH MPUMEP.

4 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJIS PEIICHUS 3aa9H
dbopmyiel (ypaBHEHHE paBHO3aMEIJICHHOTO JIBM)KeHUs ). B pacuerax
ecTh He 0oJiee IByX HEI0YETOB.

5 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyiibl (ypaBHEHHE paBHO3aMeEIJIEHHOTO JIBMKeHUs1). Crenan
pacyeT, MoJIy4eH paBWIbHbBINA OTBET. BrinosiHeHa mpoBepka
pasmepHoctu. [IpuBenen npumep.

2.2 Tekymuii kouTpoab (TK) Ne 2
Tema 3austus: 2.2.7.KonrponsHas padota no reme "J[unamuka"
Metoa u popma koutpoJsi: Kontponsnas padora (Ompoc)
Buja kontpoasi: [luceMennast KoHTposibHas paboTa
JAunakTuyeckas exuHuna: 1.3 cMpici GU3NYECKUX 3aKOHOB KJIACCUYECKONW MEXaHUKH,
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BCEMUPHOTO TATOTEHUS, COXPAHEHHUS SHEPTUH, UMITYJIbCa U SJIEKTPUUYECKOTO 3aps/ia,
TEPMOJMHAMUKH, JIEKTPOMAarHUTHON MHIYKLIMH, (PoTOdPdeKTa;

3ansaTue(-1):

2.2.2.3aK0H BCEMUPHOTO TATOTEHUS, TPAHULIBI €T0 MTPUMEHUMOCTH.CHIIA TSHKECTH.
ITepBas kocmuueckas ckopocts. UC3.

2.2.4.Pemienre 3a1a4 Ha 3ak0HbI Hpr0TOHA, 3aKk0H BeceMupHoOro TsroreHus u 3akoH ['yka.
3aganue Nel

Boszayuisblii map maccoi 50 Kr IBMXKETCSI BEPTUKAIBHO BBEPX O] IEUCTBUEM CHUJIbI
Apxumena, koropas paBHa 550 H. Onpenennte yckopeHue mapa.

OueHKa Hokazamenu OUEHKU

3 CnenaH yepTex, yKa3aHbl CUIIbI, 3alKCaHbl HEOOXOAUMBIE U
JIOCTATOYHbIC JIJIs1 pelIeHus 3aaa4uu popmyJibl (2 3akoH HproToHA B
BEKTOPHOU opme U B TpoeKusix). He BhIMOTHEHBI HEOOXOIUMbIEC
MaTeMaTU4YeCKHe MpeoOpa3oBaHus JJIsl ONPEACIICHUE YCKOPEHUS
miapa, Wil B HUX coJiepKuTcs ommoOka. Miu B pacuerax ectb ommoka
WY He BhINoHEH nepeBoj eaunuil B CH. He cnenana mpoBepka
pPa3MEpPHOCTH.

4 CnenaH 4epTexX, yKa3aHbl CUJIbL, 3alIMCAaHbl HEOOXOIUMBIE U
JOCTaTOYHbBIE JUIsl peteHus 3a1auu popmyssl (2 3akoH HeloToHa B
BEKTOPHOU popMe U B TPOCKIUSIX). BbIMOTHEHB HEOOXOIUMBbIE
MaTeMaTUYecKue npeoOpa3oBaHUsl ISl ONPEEICHUE YCKOPEHUs
mapa. Cnenan nepeson eaunun B CH, BeInionHeH pacyeT. B pacuere
JIOTYIIEH HeAoYeT Wi apupmerndeckas ommobka. Mnm: He
BBIIIOJIHEHA [TPOBEPKA Pa3MEPHOCTH.

5 CnenaH 4epTexX, yKa3aHbl CUJIbL, 3alIMCAaHbl HEOOXOIUMBIE U
JOCTATOYHBIE JUIs pelieHns 3a1aun popmyssl (2 3akoH HeroToHa B
BEKTOPHOI (popMe U B MPOEKIUsX). BrinmogHeHbl HEOOXOUMBIE
MaTeMaTHYECKHUE IPe0Opa30BaHus AJis ONPEACIICHUE YCKOPEHMS
mapa. Cnenan nepeso eaunul B CHU, BBINIOJIHEH BEPHBINA pacyeT U
IIPOBEPKA Pa3MEPHOCTH..

3ananue Ne2
Ha npy»xune xectrkoctsio 40 H/m Bucut rpy3 maccoit 200 r. Onpenenute JIMHY
npy>xuHbl. B HE1eopMUpOBAaHHOM COCTOSHUY JJIMHA MPYKUHBI paBHa 10 cm.

OueHKa Hokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmysl (3akoH ['yka, cuna TskectH, 2 3akoH Heiotona). He
BBITIOJIHEHBI MaTeMaTHYEeCKUEe MpeoOpa3oBaHus( HaXOXKIEHUE JJIUHbI
nedhopMUPOBaHHON NIPYKUHBI) B MaTemaTnueckux npeodpa3zoBaHUsX
WJIM pacyeTax €CcTh OlIMOKa, MPUBOASAIIAS K HEIPABUILHOMY OTBETY.
Wnu : ve BoinosHeH nepeBojt eaunuil B CH, He cienana npoBepka
pa3MepHOCTH.

4 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyibi(3akoH ['yka, cuna TspkecTH, 2 3akoH HproToHA).
BrimonHnensl MaTemMaTudeckue npeoOpazoBaHus( HaX0XKJICHUE TJTMHBI
nedopmupoBanHoi npyxuHbl). Craenan nepeBoj eaunuil B CH.
Cnenan pacuet. B pacuere qomnyliieH He104eT Wik apudMeTHIecKast
omuobKa, He IPUBO/IAIIAS K HEBEpHOMY OTBeTy. WM . He BeImosiHeHa
MIPOBEPKA Pa3MEPHOCTH.

5 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyibi(3akoH ['yka, cuna TsbkecTH, 2 3akoH HeroToHA).
BrirmonHeHb MaTeMaTH4YeCKHe MpeoOpa3oBaHus( HaAX0XKICHUE JJIMHBI
nedopMupoBaHHOM npyxkuHbI). Caenan BepHbIN pacdeT. BeimonHeHa
MIPOBEPKA pa3MEPHOCTH.

JupakTudeckas eqmauna: 1.1 cMpici NOHATHH: (U3HYECKOE SIBICHHE, TUTIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aUMOJIEUCTBHE, SJIEKTPOMArHUTHOE T10JI€, BOJIHA, (DOTOH, aToM,
aTOMHOE PO, NOHU3UPYIOLIUE U3IIYyYEHUs, IJIAHETA, 3B€3/1a, FaJakTUKa, Beenennas;
3ansaTue(-1):

1.1.1.IIpeamet u Mmetoab! pusnkn. CBsi3b GU3NKHU C IPYTUMH HAYKaMU U TEXHUKOI.
Pu3NYeCKNEe BEIMYNHBI U UX U3MEPEHUE.

1.1.2.ITorpemrHocTy NPsIMBIX U KOCBEHHBIX U3MEpeHHl. MeTo1bl pacueTa MOTrPEeUIHOCTEN.
3aganue Nel
Uto Ha3bIBaeTCs MHEPUUAIBLHOU cucTemMoi orcuera? KakoBbl rpaHULIBI TPUMEHHUMOCTH
atoil moaenu? IIpuBeaure npumMepsl Ted, KOTOpble MOKHO cunTtaTh MCO B JaHHBIX
YCIOBUSIX.

(ITpumep otBeta: UCO- cucrema oTcuera, ABUKYIIAACS PABHOMEPHO U MPSMOIUHEITHO
VJIU TIOKOSILASACS.

310 pusnueckas MoJenb, T.K. B mpupojae uctuHHbix MCO He cyliecTByer.

[Ipubnuxxenno moxuo cuntarb MCO m1060€e Teno, KOTOpoe MOKOUTCS I IBHXKETCS
PABHOMEPHO B TAHHBIX yCIOBUSIX,

B cooTBeTcTBUM C 1 3akoHOM HbtoTona. Bce UCO paBHOIIpaBHBI.
[Tpumepsl: 3emis (ecam paccMaTpUBAETCS ABMXKEHHE 110 €€ TOBEPXHOCTH ), MOE3 ],
JBYKYIIAUCS PABHOMEPHO, IPSMOJIMHEHHO WU TIOKOSIIIIUIACS, TI000€ TEIO0, IBIKYIIEECs
PSIMOJIMHEWHO 0€3 YCKOPEHUS)
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OueHKa Hlokazamenu OUEHKU

3 OTBeT B LIEJI0M NMPABUIIbHBIN, HO HETOUYHBIN (HE COOTBETCTBYET
NPUBEAECHHOMY ONPEIEICHUIO), WIH HE MPUBEJICHbBI TPAHULIBI
IIPUMEHMMOCTH MOJEIIH, WA HE IPUBEACH IPUMED.

4 OTBeT B 11€JIOM NPABUIBHBINA HO COJIEPKUT HETOYHOCTH, HE
MIPUBOAIIME K UCKAXXECHUIO CYTH, IIPUBEACHBI IPUMEPHI, HE HE JaHbI
ITOSICHEHHSL.

5 OTBeT NpaBUIIbHBIN, CONEPKUT ONIPEACICHUE U TPAHULIBI
npumeHumMocTi moaenu MCO. [IpuBeneHsl npuMepsl U MOSICHEHUS K
HUM.

JnpakTudeckasi exmHunAa: 2.1 onuceBaTh M OOBACHATH (HU3NUSCKUE SIBIICHHUS U
CBOMCTBA TEJ: IBMXKEHHE HEOECHBIX TET M HICKYCCTBEHHBIX CITyTHUKOB 3E€MJIM; CBOMCTBA
ra3oB, JKUJIKOCTEN U TBEPABIX TEJ; AIEKTPOMAarHUTHYIO UHAYKIHNIO, pACHPOCTPAHEHHE
AJIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyUYECHHE U MOTJIOLICHUE CBETA
atomoM; hotorddexr;

3ansaTue(-1):

2.1.1.0cHOBHBIE IOHATUS KUHEMATUKU. PaBHOMEPHOE NPSIMOJIMHENHOE ABUKEHHE
(ypaBHenue, rpadukn).. [Ipuniun orHocuTenbHOCTH ["anuies. CrnoxxeHue nepemMenieHui
Y CKOPOCTEMN.

2.2.1.®dyngameHTanbHbIE B3aUMOICHCTBUS B TpUpoe. 3akoHbl HetoToHa. MHepumanbHast
cuctema orcuera. lueptHocTh 1 Macca Tena. Cuina, CJI0KEeHHUE CUJL.

2.2.3.Cuunbl ynpyroctu. 3akoH ['yka. Cuiibl peakiiiyl ONopsl U HaTsKEHU 1nojiBeca. Bec
Tena. HeBecoMocTh 1 neperpys3ku.

3aganue Nel

JIndt maccoit 300 kr qBUXKETCS BepTUKAIbHO BHU3. Cuita yripyrocTtu Tpoca paBHa 280 H.
Omnpenenure yckopenue nudra.

OueHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyisl (2 3akoH Herotona. Bec Tena, nBuxyiierocs ¢
yckopeHuem). He BbINoJIHEHBI MaTeEMaTUYECKUE TPe0oOpa30BaHUsI WU
B HUX cozaepxkutcs omubka. Mmu: B pacuerax ects ommoKa,
MpUBOJIIAA K HEBepHOMY OTBeTy. He cienana mpoBepka
pa3MEpPHOCTH.
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4 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
¢dopmysl (2 3akoH HeroToHa. Bec Tena, nBuxyierocs ¢
yckopeHueM). BoinosnHeHsl MaTeMaTHUECKHUE TPeoOpa3oBaHus is
pacuera yckopenus audra.. Cnenal pacuer .B pacuere nomyuieH
HeZloueT WK HerpyOas apudmMernyeckas ommoka. Mnu :He
BBITNOJIHEHA [TPOBEPKA PA3MEPHOCTH.

5 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmyiel (2 3akoH HerotoHa. Bec Tena, nBHxKyIIerocs ¢
yCKOpeHHeM). BoInoiHeHbI HEOOX0IMMbIE MATEMATHUECKHE
npeobpazoBanus. CaenaH BepHbIN pacdeT. BeimonmHeHa mpoBepKka
pa3MEpHOCTH.

JAupakTuyeckas efMHUNA: 2.7 IpUMEHATh NOJYYCHHbIC 3HAHUS JIs1 PEIICHHUS
¢bu3nuecKkux 3aaay;

3ansaTue(-1):

2.1.7. KoHTponbHas paboTa M0 KHHEMATHKE.

2.2.2.3aKOH BCEMHPHOTI'O TATOTEHHUSI, TPAHUILIBI €0 MPUMEHUMOCTH.CH1a TSHKECTH.
ITepBas kocmuueckas ckopocts. UC3.

2.2.4 Pewienue 3a1a4 Ha 3aKoHbl HbloTOHA, 3ak0H BeceMupHoro tsarorenus v 3akoH ['yka.
2.2.6.JluHaMuKa MPSIMOJIMHEUHOTO IBUKEHUS MPU HAJIMYMUU U OTCYTCTBUH TPEHHUSI.
JluHaMKKa JTBH>KEHUS 110 OKPY>KHOCTH. J|BM>KEHUE CBSI3aHHBIX TEJ.

3aganue Nel

Ha kakom pacctosinuu OoT 1ieHTpa 3eMii YCKOpeHUE CBOOOHOTO naieHust OyAeT paBHO
2,5 M\c2? Paanyc 3emiin nmpuHATH paBHBIM 6400 KM.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUISl pELICHUS 3a/1a4u
(dopmybl ( 3aKOH BCEMUPHOTO TATOTEHUS, (opMysia yCKOPEHUs
cBOOOAHOTO MaseHus1). He BEIMOTHEHBI MaTEMATHUECKHE
npeoOpazoBaHus AJis pacueTa pacCTOSHUS WM B HUX COJCPIKUTCS
rpy0as ommbka. Mim: B pacdyerax ecTh ommobKa, IpuBOIAIIAs K
HEeBepHOMY 0TBeTy. He clenana npoBepka pa3MEpHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyIbl (3aKOH BCEMUPHOTO TATOTEHUs, (hOpMyJia yCKOPEHUS
CBOOOJHOrO NajeHus ). BelmonHeHbl MaTeMaTUYECKHE
npeoOpa3oBaHusl Jis pacueTa pacctosius. B pacuerax ecth ommoOka,
Nmu: He cnemana npoBepka pa3MEpPHOCTH..
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5 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmyibl 3aKOH BCEMUPHOTO TATOTEHUS, (DOpMYyJia yCKOPEHHUS
CBOOOHOTO MajieHus ). BbinonHeHbl MaTeMaTuuecKue
npeoOpa3zoBaHus Uil pacueTa pacctosinusa. CrenaH BEpHBIM pacyer.
BrimmonHeHa npoBepka pa3MEPHOCTH.

2.3 Texymuii koHTpOab (TK) Ne 3
Tema 3ansaTus: 2.4.4 KoutponrsHas padota no pazaeny "Mexanuka"
Metoxa u popma kontpoJsi: KonrposarsHas padora (Onpoc)
Bupa xonTpoas: [lucbmMeHnHast KOHTpoJibHas padbota no teme "lunamuka"
JunakTuyeckas equHuna: 1.2 cMpic GU3NIECKUX BEIMYUH: CKOPOCTh, YCKOPEHUE,
Macca, Cujia, UMITYJIbC, paboTa, MeXaHU4YeCKast SHEPTUsI, BHYTPEHHSISI SHEPT U,
a0COI0THAS TeMIlepaTypa, CPEIHsISI KWHETUYECKasi SHEPI sl YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi;
3ansitue(-s1):
2.1.7. KoHTponbHas paboTa Mo KHHEMAaTHKE.
2.2.1.®dynnameHTanbHbIE B3aUMOJEHCTBUS B IpUpoAe. 3akoHbsl HeroToHa. MHEpumnanbsHas
cuctema orcuera. lueprHocts 1 Macca tena. Cuina, CJI0KeHHUE CUJl.
2.2.3.Cuubl ynpyroctu. 3akoH ['yka. Cuibl peakiny Oropsl U HaTsDKEHU 1ojBeca. Bec
tena. HeBecoMocTh U neperpy3Kku.
2.2.5.Cunsbl Tpenus. Ctatudyeckoe U KuHemaTuieckoe tpenne. Koaddumuent tpenus.
Cuna TpeHus B TEXHHUKE U B OBITY.
2.2.6.JlunaMuKa MPSIMOJIUHEUHOTO IBUKEHUS MPU HAJIMYUU U OTCYTCTBUH TPEHHUSI.
JluHaMuKa JTBH>KEHUS 110 OKPY>KHOCTH. J[BM>KEHUE CBSI3aHHBIX TEJI.
2.3.1.3akoHbI coxpaHeHUs Kak (GyHIaMEHTAIbHbBIE 3aKOHBI TPUPOABL. VIMITyNbC Tena,
UMITYJIbC cuiibl. BTOpoii 3akoH HproTOHA B UMITYIECHOM (popMe (3aKOH U3MEHEHHUS
UMITyJIbCca). 3aKOH COXPAHEHUS UMITyJibca. PeakTUBHOE BHXKEHHE.
2.3.2.Mexanunueckas pabora. ['paduueckoe npeacraBienue padbotsl. Pabota cubl
TSDKECTH, CHJIBI YIIPYTOCTH, CUJIBI TPCHHUS.
2.3.3.Mexanuueckasi MOITHOCTb. MrHoBeHHas u cpeansisa MmomHocTh. KIIJI. Pemenne
3a/1a4y Ha pabOTy U MOIIHOCTh
2.3.4. Mexanunueckas 3Heprus. Teopema 0 KHHETUYECKOW U MOTECHIUAIIBHON YHEPTHUH.
KoHcepBaTrBHbBIE CUIIBL. 3AKOH COXPAHEHUS JHEPTUU B MEXAHUKE.
2.3.6.OnemenThl ctatuku. MoMeHT cuiibl. [IpaBuiio MoMeHToB. [IpocThie MeXaHU3MBI.
"3o0TOC MPaBUIIO" MEXaHUKH.
2.4.3.MexaHnn4eckue BOJHBI B yIIpyrux cpenax. Kimaccudukanms, xapakTepuCTHUKA BOJH.
3BYKOBBIC BOJHBI. AKYCTHUECKHI PE30HAHC. DX0. YIbTpa3ByK U HH(PA3BYK.
3aganue Nel
[ITap Maccoit 5 Kr ABMKYIIUNUCS CO CKOPOCTBIO 2 M/C HaJIeTaeT Ha MOKOSIIHICS OPYCOK
Maccou 2 KT U Jajee ABUKETCA BMecTe ¢ HUM. KakoBa CKOpOCTh Ten mociie
CTOJIKHOBEHMS ?
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OueHKa Hlokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyiibl ( 3aKOH COXpPaHEHUS UMITYJIbCa B BEKTOPHOM WU B
ckansgpHoi (popme) He BrimosiHeHBI Tpe0Opa3zoBaHus AJisl pacuera
CKOPOCTH TeJI WJIK B HUX cojJiepxkuTcsa ommoOka. Mnu: B pacuerax ecth
omuOKa , IpUBOASAIIAS K HEIPaBUIbHOMY OTBeTy. HeT mpoBepku
pa3MEpPHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopMmyIIbL.(3aKOH COXpaHEHHS UMITYJIbCa B BEKTOPHOUN U CKAISIPHOU
dbopmax) BeimosiHeHbI peoOpa3oBaHus ISl pacueTa CKOPOCTH TEll .
Cnenan pacuet .B pacuere qomyliieH He104YeT WK apupMeTHIeCKast
omnbOka. Mnu : He BeinmosHEHa NpoBEpKa pa3MEPHOCTH.

5 3anucaHbl HEOOXOANUMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
(bopMyJIbI..(3aKOH COXpAaHEHUSI UMITYJIbCA B BEKTOPHOM U CKaISIPHOU
dbopmax) BeimosiHeHbI peoOpa3zoBaHus Il pacyeTa CKOPOCTH Tell
Cnenan BepHbIi pacueT. BolmonHeHa nmpoBepKa pa3MepHOCTH.

JAupakTudeckas exuHuna: 1.3 cMbici (GU3NYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH,
BCEMHMPHOTI'O TATOTEHHUSI, COXPAHEHUS SHEPTUH, UMITYJIbCA U JIEKTPUUYECKOTO 3apA/a,
TEPMOJIMHAMUKH, JIEKTPOMAarHUTHON HHAYKLIHH, (POTOdPdeKTa;

3ansaTue(-11):

2.2.7. KonTtponbHas paborta o teme "/[uHamuka"

2.4.1.Mexannueckue konebanusi. OCHOBHBIE XapaKTEPUCTUKU, YpaBHEHUE U TpaduKu
rapMOHHMUYECKUX KosieOanuil. [IpeBpaiienue sHepruu npu KoueOaTeIbHOM JIBUKEHUU.
Pe3oHaHc MasiTHUKOB. (T€OpUs)

3aganue Nel

[To nockam B Ky30B I'py30BHKa paBHOMEPHO BTacKUBAIOT UK Maccor 100 kr. Kakyro
HY>KHO TIPH 3TOM IPHUIIOKHUTH CHITY, €CJIA BbICOTA Ky30Ba 1,5 M, a imuHa 10cok 4,5 M.
Koaddumment tpenus 0,3. CnenaTh yepTex Ha KOTOPOM YKa3aThb BCE CHUJIbI,
JNEUCTBYIOIIME HA SALIHK.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HE BCE HEOOXOAUMBIE U JOCTATOUYHbBIE JUIsl pELICHUS 33]1a4i
dbopmysl (BTOpoit 3akoH HetoToHA B BEeKTOpHOM hopme u B
MPOEKLMNSIX, CUJIa TPEHUS, CUHYC yIJia HakioHa). Mnu: He caenan
YepTEX, WIH B HEM €CTh rpyOble omnOku. Mnu:HesepHo onpesenens
IPOEKIIMH, WIN: HE ClIeJIaHbl MaTeMaTHYecKue MpeoOpa3oBanus 1Jis
OTIPEJICIICHHSI CUJIbI, MJIM B HUX COJIEPKUTCS TpyOast ormoka
MPUBOJSAIIASA K HEBEPHOMY OTBETY.
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4 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybi(.BTOpOI 3aKkoH HbhtoTOHA B BEKTOpHOM popme u B
MPOEKIUAX, CUJIa TPEHHSI, CHHYC yTiia HakjoHa). CrenaH yepTex, HO
B HEM eCThb HeJoueThl. Cenanbl MaTeMaTHYecKue MpeoOpa3oBaHUs
JUIst onipeziesiennst cuiibl. Celian pacyer , HO B pacyeTe JOMYIIeH
HEJI0UeT Wik apudmernueckas omuoka. Mnu: He BeIMOIHEHA
IIPOBEpPKa pa3sMEPHOCTU

5 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmysl (BTOpoi 3akoH HetoToHa B BEKTOpHOM hopme U B
MPOEKITUSX, CUJIa TPEHUSI, CHHYC yTia HakjoHa). ClenaH yepTex,
BEPHO OMpeACIICHBI MPOSKIINH, CACTaHbl MATEMATHUCCKHE
npeoOpazoBaHus AJis OnpeiesieHus CHitbl,. ClielaH BEpHBIA pacuer.
BrimmonHeHa npoBepka pa3zMEPHOCTH.

JAunakTuyeckasi eITMHULA: 2.5 IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIH30BAHUS
(hbU3MYECKUX 3HAHUN: 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH U 3JIEKTPOIUHAMUKH B
AHEPreTUKE; PA3IUYHBIX BUIOB 3JICKTPOMArHUTHBIX U3IYUYECHUM JIJIs1 Pa3BUTHUS PaJIio U
TEJICKOMMYHUKAIIMI, KBAHTOBOW (PM3UKHU B CO3TAHUU SACPHON IHEPTETUKH, JTA3E€POB;
3ansTue(-1):

2.2.1.®dynaameHTalbHblE B3aUMOJICUCTBUS B pupoe. 3akoHbsl HetoToHa. MHepumnanbHas
cuctema orcuera. MlHeptHoCcTh 1 Macca Ttena. Cuia, CJI0KEHHUE CHJL.

2.2.3.Cuubl ynpyroctu. 3akoH ['yka. Cuiibl peakiiy ONoOpsl U HaTSKEHUA 1ojiBeca. Bec
tena. HeBecoMoCTh U eperpys3Ku.

2.2.5.Cuibl Tpenus. CtaTudeckoe U kuneMmarudeckoe tpenue. KospduuueHt tpenus.
Cwiia TpeHUs B TEXHUKE U B OBITY.

2.3.2.Mexanuueckas padora. ['paduueckoe npeacrapieHue padotsl. PaboTa cubl
TSDKECTH, CHJIBl YIIPYTOCTH, CUJIBI TPEHHUS.

2.3.3.MexaHnnueckass MOITHOCTb. MrHoBeHHast U cpenssisa MouiHocTh. KIIJI. Pemenune
3a/1a4 Ha pabOTy U MOIIHOCTh

2.4.3.MexaHnn4eckne BOJHBI B yIIpyrux cpenax. Kimaccudukamnmsi, XxapakTepUCTUKA BOJTH.
3BYKOBBIE€ BOJHBI. AKYCTHUECKHI pe30HaHC. DX0. YIbTpa3BYK  HHPPA3BYK.

3aganue Nel

CdopmynupyiiTe 3akoHbl HpI0TOHA ¥ IPUBEANUTE 110 OJTHOMY MPUMEPY HCTIOIB30BaHUS
KQKJIOTO U3 3aKOHOB.

BapuanT orBera:

[TepBoiii 3ak0H HptoTOHA. CyIIECTBYIOT TAKME CUCTEMBI OTCYETA, OTHOCUTEIBHO KOTOPBIX
TEJI0 HAaXOJUTCS B COCTOSIHUM TTOKOS WJIM PABHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKCHUSL.,
€CJIM Ha TeJIO HE JEUCTBYIOT CUJIbI UM UX JIEMCTBUE CKOMIIEHCUPOBAHO, (MPUMEP- KHUTA
JEXUT Ha cToe. K Hell MpuiioKeHbl CUIIa TSHKECTH M cuila peakuuu onopel. Kuura
TTIOKOUTCS )
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Bropoii 3akoH HerotoHna. Y ckopenue teia npsiMmo IpornopLUyOHAIBHO PABHOAEUCTBYOIIEN
CHWJI, IPUJIO’KEHHBIX K Telly, U 00paTHO IPONOPLUUOHAIBLHO €0 Macce:

"

-~ &

o=

M
w0 F =

(mpuMep: maitba IBUKETCA I10 JIbJly TIOCIIE yiapa KIIOIKON MO JEHCTBUEM CUJTbI TPEHUS
PaBHO3aMEIJIEHHO)

Tpetnii 3akoH HetotoHa. CHiibl, ¢ KOTOPBIMU TE€JIa B3AUMOAEHUCTBYIOT APYT C APYTOM,
PAaBHBI 10 MOJYJIFO M HAIIPABJIEHBI BOJIb OJTHOU IIPSAMOM B ITPOTUBOIIOJIOKHBIE CTOPOHBI.
(mpumep: 3emutst u JlyHa B3aMMOJIEUCTBYIOT C CHJIaMH PaBHBIMU IO MOAYJIIO U
MIPOTUBOIOJIOKHBIMHU 10 HAMPABJICHUIO)

0uem<a Ilokazamenu OUEHKU

3 [TpuBenensr GopMyIMPOBKH BCEX TpeX 3aKOHOB HploTOHA, HO B
dbopMyIMpOBKaX CoAepKaTcsa HETOYHOCTU. Vmn He mpuBeIeHbI
IIPUMEPBL, WJIK IPUMEPBI HE COOTBETCTBYIOT TAHHBIM 3aKOHAM.

4 [TpuBenensl GopMyIHPOBKH BCEX TpeX 3aKOHOB HploTOHA.
[IpuBeneHsl MpUMeEpHI HAa KaXXKbI 3aKOH. B OTBETE AOMYIIEHBI OIMH -
J1Ba HEJ04YeTa

5 [IpuBeneHsI MpUMeEpsbl, OTBET MOJHBIA U ApPTYMEHTUPOBAHHBIN,
VCUYEPIIBIBAIOIINI.

Jupaktuyeckas exmanna: 2.10 ucnonab30BaTh NpuoOpPETEHHBIE 3HAHUS U YMEHUS B
MPAKTUYECKON JeATeIbHOCTU U MIOBCEAHEBHOM KU3HU: JJIs1 0OecTiedeHus 0€30MacHOCTH
KHU3ZHEACATEILHOCTH B MPOIIECCE UCTI0JIB30BAHMS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEACTB PATUO- U TEIIEKOMMYHUKAIIMOHHOMN CBSI3U; OLICHKU BIIUSIHUS
Ha OpPraHu3M YeJIOBEKa U APYrue OpraHu3Mbl 3arpsi3HEHUS OKPYKAIOIICH Cpeibl;
PallMOHAILHOTO MPUPOAONOIb30BAHUS U 3aLIUTHI OKPYKAOUIEH CPEIbI.

3ansitue(-1):

2.3.6.0nemenThl ctatuku. MoMeHT cuiibl. [IpaBuiio MoMeHTOB. [IpocThie MeXaHU3MBI.
"3o0TOC IPaBUIIO" MEXaHUKH.

2.4.2 I3yueHne MaibIxX KojieOaHWi MasTHUKA.

3ananue Nel

PaccunTtaTh TOpMO3HOM MTyTh ABTOMOOMJIS ABMKYILETOCS CO CKOPOCThIO 72 KM/4 , €clin
koadunrent tpenus 0,7. Bo CkoibKO pa3 yBeIUYUTCS TOPMO3HOM My Th MPU CKOPOCTH
90 km/4? Ha Mokpoii nqopore ipu koddduimente tpenus 0.5? [louemy omacHo
nepederath yJauily nepes ABMKYIIUMCS TPAHCTIOPTOM?
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Ouenka

Hlokazamenu OUEHKU

3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUIsl pELICHUS 3a/1a4u
dbopmysl (2 3akoH HeloTOHA, cuia TpeHus, paboTa CUIIbI TPEHHUS.
Wnm 3ak0H coxpaHeHus s3Heprun). He BbINOTHEHBI MaTEMaTHYECKUE
npeoOpazoBaHus AJis pacueTa TOPMO3HOTO MyTH, WIIA B HUX
conepxxutcs omuoka. He Bemonnen nepeson equnui B CU. Wnu : B
pacuerax CoAEepKHUTCS OMMOKA, IPUBOAIIAS K HEBEPHOMY
pe3yabTaTy. Mnu: 3aaya pemeHa He IOJHOCTBIO ( HET OTBETA Ha
BTOpOi1 Bonpoc). He BhINoIHEHA MpoBEepKa pa3MEPHOCTH.

3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JUISl PEIICHUS 3a/1a4U
(dopmysl. (2 3akoH HeloToHA, cuiia TpeHusi, padoTa CHIIbI TPEHHUS.
WNnu 3aK0H coOXpaHEeHUSs TOJTHOM MEXaHUYECKOU SHEPTHUN).
BrimonnaeHsl MaTeMaTuyeckue mpeoOpa3oBaHus IJIs pacueTa
Topmo3Horo myTu. .Caemnan pacyert .B pacuere momyiieH He09eT UiTn
HerpyOas apudmerndeckas omuoka. Mnu: He BeimoHeHa mpoBepka
Pa3MepHOCTH.

3anucaHbl HEOOXOIUMbIC U JOCTATOUHBIC JIJISl PEIICHUS 3a1a9u
dbopmyinbl. Crenan BepHbId pacueT. BoinogHeHa mpoBepka
pPa3sMEpHOCTH.

2.4 Texymuii kouTpoab (TK) Ne 4

Tema 3ansarus: 3.3.4 KourponrsHas padota o reme "MKT 1 T/1"
Metoa u popma koutpoJsi: Konrponsnas padora (Ompoc)
Buja kontpoasi: [luceMeHnHast KOHTpoOJIbHAS paboTa 1Mo TEME

JAupakTudeckasi exmHunAa: 2.9 usMepsarts psaj GU3NUecKux BeTUIUH, TPEACTABIISS

Pe3YyIbTAThl U3MEPEHUN C YUETOM MX IMOTPEITHOCTEH;
3ansTue(-s1):

1.1.2.ITorpemHoCcTy NpSIMBIX U KOCBEHHBIX U3MEpEeHH. MeTobl pacueTa MorpeurHoCcTe.

2.4.2.MI3ydyeHne ManbIX KoJeOaHU MasiTHUKA.

3.1.4.13yueHne nu30npoueccos

3.2.2.Mopuenb ctpoeHus )xkuaKoCcTH. IloBepxHOCTHOE HaTsKeHnEe. CMayuBaHUE.
Kanwnsipasie aBieHus.

3.2.4.. I3aMepeHne OTHOCUTENIbHOM BIAXXHOCTH BO3ayXa. (1adopaTopHas padbora)
3.2.5.13mepenue kodpPumeHTa MIoOBEPXHOCTHOTO HATSXKEHUS JKHIKOCTH.
3aganue Nel

N3meputs Temneparypy B Kjlacce, OTBET 3aIIMCATh ¢ yYETOM NOTPEMIHOCTH
U3MEPUTEIHHOTO TIPUOOpa

Ouenka

Hokazamenu OUEHKU
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3 BrinosiHEHO M3MEpeHne, MPUBEAEHO 3HAYEHHUE TEMIIEPATYPhl BO31yXa
0e3 yuera morpenrHoCcTu

4 BrInonHeHo nu3mMepeHue, IpuBeICHO 3HAUEHUE TEMIIEPATYPhI BO3AyXa
C YYETOM NMPUOOPHOM MOTPEIIHOCTH.

5 BrinmonHeHo nu3MepeHue, OTBET 3alucal ¢ y9eTOM MprOOpHOi
MOTPENTHOCTU U MOTPEIIHOCTH U3MEPEHMUSL.

JqunaxkTuyeckasi exmuuua: 2.10 ucronab3oBaTh TPUOOPETCHHBIC 3HAHUS M YMECHUS B
MPAKTUYECKON JeATeIbHOCTU U MIOBCEAHEBHOM KU3HU: JJIs1 0OecTiedeHus 0€30MacHOCTH
AKHU3ZHEACATEILHOCTH B MPOIIECCE UCTI0JIB30BAHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEACTB PATUO- U TEIIEKOMMYHHUKAIIMOHHOMN CBSI3U; OLICHKU BIIUSIHUS
Ha OpPraHu3M YeJI0BEKa U APYrue OpraHu3Mbl 3arpsi3HEHUS OKPYKAIOIICH Cpeibl;
palMOHAILHOTO MPUPOAONOIb30BAHUS U 3aLIUTHI OKPYKAOIIEH CPEIbI.

3ansitue(-1):

3.1.4.13yueHune u300poLeccoB

3.2.4.. I3amepeHne OTHOCUTENIbHON BIaXKHOCTU BO3yXa. (j1abopaTopHas pabora)
3.2.5.13mepenue kodppuiimeHTa mIoBEpXHOCTHOTO HATSYKEHUSI JKHIKOCTH.
3.2.6.Pemienue 3ama4 no reme "MKT" u "ArperatHeie coctosHus Bemniecrna'

3ananme Nel

[IpuBeauTe mpuMeEpsl KCTIOJIB30BaHUS B OBITY OapoMeTpa-aHepoua.

[IpumepHBIN OTBET:

BapomeTtp-anepou — 310 IpubOp 1151 U3MEPEHUS aTMOC(PEPHOTO JaBJICHUS, OCHOBAHHOTO
Ha O€3’KUIKOCTHOM UCTIOHEeHUH. JleficTBre mprubopa OCHOBAHO HAa U3MEPEHUU
BBI3BIBAEMBIX aTMOC(EPHBIM JTaBICHUEM YIIPYTUX AeopMarinii TOHKOCTEHHOTO
METAJJIMYECKOTO COCY/Ia, U3 KOTOPOro OTKa4aH BO3IYX.

Bbapometp anepoua ObL CIIEIIUATBHO CO3/aH JIJIsl IOMAIITHET0 UCIIOJIb30BaHMS, 110
IPUYIHHE TOTO, YTO PTyTHBIC OAPOMETPHI OMMACHBI — CAYYaHOE MOBPEKICHUE MOKET
BBI3BATh CEPHE3HYIO YTEUKY PTYTH. B JOMaITHUX YCIIOBUSIX aHEPOUI XOPOIIIO
CIIPABJISICTCS C OMPECICHUEM TIPEICTOSIIETO0 U3MEHEHHUS TTOTO/IbI.

JlaBrieHne ¢ I3MEHEHUEM BBICOTHI MEHSIETCS (CHUYKAETCSI C BLICOTOM U MOBBIIIACTCS B
HU3MHAX) . To e caMoe 3ampoCcTO MOKHO CKa3aTh U O IPOTHO3€E IMOTOJIbI: B CyX0€ BpeMs,
00BIYHO, HAOJIFOJAaETCS MOBBIIIEHHOE aTMOC(EPHOE TaBJICHHUE, a €r0 MOHWKECHHE
BBI3BIBACT BETEP M OCAJKU: CHET, IOk b, TYMaH.

Ouyenka IHokazamenu oyenku
3 [IpuBeneH npumep, OTBET HEMOJIHBIA WA COAEPIKUT OIIUOKHU.
4 [IpuBeneH npumep, OTBET HEMOJIHBIN.
5 IIpuBeneH npumep, OTBET UCYEPIIBIBAOLIUI.
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JAupakTuyeckasi exmHuna: 2.4 NpyuBOIUTh MPUMEPHI, TOKA3bIBAIOIIUE, YTO:
HaOJII0/ICHUS U DKCTIEPUMEHT SIBJISIFOTCS OCHOBOM JIJ1s1 BBIJIBUXKEHUS TUTIOTE3 U TEOPUH,
MO3BOJISIFOT MTPOBEPUTH HCTUHHOCTh TEOPETHUUECKUX BBIBOJIOB; (pU3nuecKas TeOpus JaeT
BO3MOXHOCTh OOBSICHSITh U3BECTHBIC SIBJICHUS MPUPOABI U HAYyUYHBIE (DaKTHI,
MPEJICKA3bIBAThH €111 HEU3BECTHBIE SIB-TICHUS;

3ansiTtue(-1):

3.1.1.0cHoBHbIe ntonoxernss MKT, ux onbiTHOe 000cHOBaHHME. XapaKTEPUCTHKH MHKPO-
u makpoten. OcHoBHoe ypaBHenne MKT, ero ¢pusznueckuii cMbICI.

3.3.2.11epBblii 3aKOH TEpMOANHAMUKU. [[puMeHeHne nepBoro 3akoHa TEPMOJIUHAMUKH K
U30IPOLECCAM.

3ananue Nel

CdopmynupyiiTe 3akoHbl TepMOoAMHaAMUKHU. [lepeuncinre, kakue 3KCIIepUMEHTaTbHbIC
JTAaHHBIE TIOJIO’KEHBI B OCHOBY TEPMOMHAMUKHU.

Bapuanr otBera:

I nHayano: Q = AU + A. KonnuecTBo TEMI0ThI, NOJYYEHHOE CUCTEMOM, UJET HA
M3MEHEHHE €€ BHYTPEHHEH SHEPTUU U COBEpIICHNE PA0OThI Ha/l BHEIITHUMU TEJIAMH.
[TepBbrit 3aK0H TEPMOAMHAMMKH SIBIIICTCS 000OIIEHUEM OTBITHBIX (DAKTOB.

[Tpumepst: (paboTa ra3a npu pacIIMpeHUH, TTOBBIIICHUE JABIICHUS Ta3a MIPU HarpPEBaHUH,
HarpeBaHMe rasza npy aanabdaTHOM CXKaTUH, ainabaTHOE paclIupeHue mapa u 00pa3oBaHue
TyMaHa u TJ)

2 nayano (dhopmynuposka Kenbpuna):

B nuknnuecku AeHCTBYIONMIEH TEMIOBOM MallIMHE HEBO3MOXKEH IMTPOIIECC, €EAMHCTBEHHBIM
pe3yabTaTOM KOTOPOro ObLIO OBl TpeoOpa3oBaHKe B MEXaHUYECKYIO PabOTy BCEro
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO OT €EAMHCTBEHHOT'O TEIMJIOBOTO PE3EPBYaApa.
[Ipumep: I'unoreTnvecKyro TEIIOBYIO MAILIMHY, B KOTOPOH MOT OBl TPOUCXOAUTH TAKOU
npoiiecc, (€€ Ha3bIBAIOT BEUHBIM JIBUTATEJIEM BTOPOrO pOja) MPAKTUUECKU OCYIIIECTBUTD
HEBO3MOKHO

2 nayvaino (hopmynupoka Knaysuyca)

HeBo3MoxeH nporecc, eIMHCTBEHHBIM PE3YyIbTaTOM KOTOPOTro OblIa Obl Mepenaya
SHEPIruu MyTEM TEIJI000MEHa OT TeJla ¢ HU3KOU TeMIepaTypol K Telly ¢ 00Jiee BbICOKOM
TEMIIePATypoil. (IPUMEP:TEIIO BCET/Ia CAMOIPOU3BOIBHO EPEXOUT OT TOPSUYETO Tela K
XOJIOJTHOMY, a HE Ha000pOT)

Ouenka Ilokazamenu ouenku

3 CdopmynupoBaHbl HE BCe 3aKOHBI TepMOAMHAMUKHA. OTBET HETIOIHBIN
/ HETOYHBIN/ WM HE TIPUBENICHBI TPUMEPHI

4 Cdopmymuposansl 3akoHbl T/], mpuBeaeHBI TPUMEPHI, HO OTBET
HETIOJIHBIM WJIOHW COAECPKUT HETOYHOCTH.

5 CdopmynupoBaHbl 3aKOHBI TepMOAUHAMUKU. [IpuBeIeHBI PUMEPHI U
MOSICHEHUS!, OTBET UCUEPIBIBAIOLIUH.
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2.5 Texymuii koHTpOoJb (TK) Ne 5

Tema 3auaTusa: 4.2.4.Pemienue 3aga4d mo reMme "Padora 1 MOIIHOCTH TOKA. 3aKOH
Jlxoynsa-Jlenna. KII/ nctounuka toka."

Metoa u popma konTpoasi: CamocrostenbHas padbota (Ompoc)

Buja konTpoas: Penenue 3aa4 Ha 3aKOHBI IOCTOSIHHOTO TOKa

JMunakTuyeckas equHuna: 1.2 cMpic GU3NIECKUX BEIMYUH: CKOPOCTh, YCKOPEHUE,
Macca, Cujia, UMITYJIbC, padoTa, MeXaHU4IeCKast SHEPTHSI, BHYTPEHHSIST SHEPT U,
a0COI0THAS TeMIlepaTypa, CPeIHsISI KWHETUYECKasi SHEPTHsl YaCTHUIl BEIIECTBA,
KOJINYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsz;

3ansaTue(-s1):

3.1.2.TemniepaTypa 1 METO/IBI €€ U3MEPEHNUS. Y pABHEHUE COCTOSHUS HICAIBHOTO Ta3a.
3.2.1.ArperatHble cocTosHUS U (pa3oBbie nepexoabl. OObSICHEHNE arperaTHbIX
coctostHuii Ha ocHoBe MKT. B3anMmHble npeBpalieHus KUIKOCTEN U ra3oB
(mapooGpazoBaHue U KoHAeHcalus ). HackIeHHbIN ap U ero cBocTBa. AGCONIOTHAS U
OTHOCUTEJIbHAS BIAXXHOCTh BO3AyXa.

3.2.6.Pemenue 3ana4d no reme "MKT" u "Arperatueie coctosHus Beniecrna'
3.3.1.BHyTpeHHss 3Heprusi, cnocoObl €€ N3MEeHEeHHs. BHYTpEHHss SHEPIus UI€aTbHOTO
ra3a. . Pabora nmpu u3menennn oobema raza. Pacuer konmdecTBa TEIUIOTHI.
3.3.3.Btopoe nauano T/I. ITpunuun aerictBus TemnoBor Marmuubl. [Hukn Kapuo. KIT/]
nukiia Kapuo

4.1.2.Metoasl pacuera cuiibl KyinoHa 1 HAaIPsIKEHHOCTHU 3EKTPOCTATUYECKUX MOJIEH.
4.1.3.PaboTa cui 5IeKTPUYECKOTO TOJIS NPU TiepeMelieHnn 3apsiaoB. [loTenman
ANEKTPUUYECKOTrO MOJISI U €r0 CBOMCTBA. [[pu3HaKy MOTEHIMAIBHOCTH TOJIA.
OKBHUMNOTEHIMAIbHBIE TOBEPXHOCTH, CBSA3b MEXK/y HAIIPSKEHHOCTHIO U PA3HOCTHIO
MNOTEHIINAJIOB.

4.1.4.9nexktpoemMKocTh. KOHAEHCATOPHI U UX TUIMBI. DJIEKTPOEMKOCTh INTIOCKOTO
KoHJeHcaTopa. CoequHEeHnEe KOHAEHCATOPOB. DHEPTHsl JIEKTPUUECKOTO MOJISL.
4.1.5.Pemienne 3amau "InekrpocraTuka’

4.2.2.0npenenenne 3/1C 1 BHyTPEHHETO COMPOTUBIIEHUS UCTOYHUKA TOKA.
HccnenoBanue nociaea0BaTeIbHOTO U NAPAJJIENbHOTO COEUHEHUS PE3UCTOPOB
4.2.3.N3yuenune 3akona Oma jyuis yuactka uenu. MisMepeHnue yJeapHOro COnpoTUBICHUS
MIPOBOJAHUKA

3aganue Nel

Hens cocrout u3 ucrounuka toka ¢ 3C 4,5 B u BHyTpeHHUM cornpoTuBieHueM 1,5 OM u
poBOJAHUKOB conpoTusiieHneM R1= 1,5 OM u R2= 3 Om. KakoBbl nokazaHus
amrepMmeTpa u BojabTMeTpa? KakoBbl OyIyT MoKa3aHus 3TUX K€ PUOOPOB, eclin
napaieabHo NpoBoAHUKY R2 nmoakmounth R3 conporusnenuem 3 Om?

Ouenka Ilokazamenu ouenku
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl (3akoH Oma J1st

TIOJTHOM 11erH, POPMYJIBI JUIS pacueTa CONPOTUBIICHHS ydacTka). B
pacderax ecTh OmuoKa

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4U

dbopmysl (3akoH Oma 11st

MOJIHOM T1eTH, GOPMYJTBI JJISI pacdeTa COMPOTUBIICHHS Y4acTKa).
Cnenan pacuer .B pacuere

JOMYIIEH HeAOYET WK HerpyOas ommuOKka. unu: He BbimonHeHa
pOBepKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUISl pELICHUS 3a/1a4u
dbopmyibl (3akoH OMa J1st

MIOJTHOM LIeTH, OPMYJIBI ISl pacueTa COMPOTUBIICHUS YUaCTKA).
CrenaH BepHbId pacyer.

BelnosiHeHa MpoBEpKa pa3MEPHOCTH.

3ananue Ne2

OTBeTUTH HA BOIIPOCHI:

1) YUto takoe DJ1C?

2) B xakux eguHUIIaX OHA U3MepseTCs?

3) Kakumu criocobamu moxHO onpenenuts IJC ucrounuka?

[IpumepHBIN OTBET:

1) Dnexrpoasmxyias cuia (3C) — ckangpHas puzndeckasi BeIUInHa,
XapakTepusyromas padoTy

CTOPOHHUX CHJI, TO €CTh JIIOOBIX CHJI HEIJIEKTPUUECKOTO MPOUCXOXKICHUS, EHCTBYIOIINX
B

KBa3WCTAlMOHAPHBIX IETSX MOCTOSHHOTO WK nepeMenHoro toka E=Act/q -3/1C
YUCJICHHO paBHA

OTHIIICHUIO pabOThl CTOPOHHUX cHII K 3apsiay; E=IR+Ir- DJIC ckmaapiBaeTcs U3 maacHUs
HaAIPSDKCHUS Ha

Harpy3Ke ¥ MaJieHus HaNpsHKEeHs BHYTPU UCTOYHUKA.

2) DJ1C uzmepsiercs B Bonprax JIx/Kn= B

3) OJ1C MOXHO U3MEPUTH HEMOCPEACTBEHHO Ha KJIEMMax UCTOYHHUKA JIUOO BHIYUCIIUTH IO
dbopmyie

U3MEPUB CUJTy TOKA U HAIPSHKEHUE HA YYaCTKE ETIH.

Oueuka Ilokazamenu OUEHKU

3 JlaH npaBWJIbHBIN OTBET HE MEHEE YEM Ha JIBa BOIPOCa.
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4 JlaH npaBUIIBHBIN OTBET HA TPU BOIIPOCA, HO OTBET HEIIOJIHBIN.

5 JlaH 1OHBIN NPaBUIIBHBIN OTBET HA TPU BOIIPOCA.

3aganmne Ne3

Kakyro miomanas 10JKHBI MMETh TUIACTUHBI INIOCKOTO KOHJIEHCATOpa JIsl TOTO YTOOBI €ro
AJIEKTPOEMKOCTh OblJIa paBHA 2 MKD, eClIi MEX Y INTACTHHAMH ITOMEIASTCS CIION CIIIOJIBI
ToJiuHoM 0,2

MMm? (g =7).
Ouenka Ilokazamenu oyenku
3 3amucaHbl HEOOXOIMMBIEC U JOCTATOYHBIC IS PEIICHUS 3aa9n

bopmyIibl (IEKTPOEMKOCTh

IJIOCKOTO KOHJIEHcAaTopa). BoinonHeHsl He0OX0ANMbIE
MaTeMaTuyeckue npeodpazopanus. B

pacuerax ecTh OolMOKa (He nepeBeAeHbl equHULbI n3MepeHus B CH1)
WM He OoJiee TBYX

HezoueToB. He BrINoIHEHA IpOBEpKa pa3MEPHOCTH.

4 3amucaHbl HEOOXOIUMBIEC U JOCTATOYHBIC IS PEIICHUS 3aa9n
bopMyIIBL (IEKTPOEMKOCTh

TJIOCKOTO KOHJICHCAaTOpa). BRIMOTHEHBI HEOOXOAMMBIC
MaTeMaTH4YeCKue npeoOpa3oBaHusl.

5 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmysl (3akon Oma J1st

nosiHoM 1ienu). Caenan BepHbIi pacueT. BeimomHeHna mpoBepka
pPa3MEpPHOCTH.

JAupakrnyeckasi eIMHALA: 2.5 NIPUBOIUTHh NPUMEPHI MPAKTUYECKOTO UCIIOJIB30BAHMS
(hU3NYECKUX 3HAHUM: 3aKOHOB MEXaHUKH, TEPMOIMHAMUKH U DJICKTPOIMHAMUKH B
SHEPIeTUKE; Pa3IUYHBIX BUIOB 3JIEKTPOMATHUTHBIX U3IYUYEHUM JJIs PA3BUTHUS Paio U
TEJIEKOMMYHUKALIMI, KBAHTOBOW (PU3UKHU B CO3AaHUU SIACPHON SHEPTEeTUKH, Ja3€POB;
3ansaTue(-1):

2.4.4 KoutponbHas paboTa no pazzaeny "MexaHuka"

3.1.2. TemniepaTypa 1 METO/IbI €€ U3MEPEHHUS. Y paBHEHUE COCTOSHUS HICATBHOTO Ta3a.
4.2.1.I1ocTosTHHBIN AEKTpUYECKUi TOK U ero xapakrepuctuku. IJC. 3akon Oma aiis
OJIHOPOJHOT'O M HEOJHOPOJAHOT'O YYacTKa LENU U €ro NIPUMEHEHUE.

3aganue Nel

OJ1C ucrounuka toka 5 B. K HCTOYHUKY TOKa IPUCOEIVMHWIH JIAMITY CONPOTUBIIEHHEM 12
Owm. Haiinure
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HanpspDKeHUE Ha JIaMIle, €CJIM BHYTPEHHee COnpoTuBieHne uctounuka 0,5 Om.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyiibl (3akoH OMa J1st

MoJIHOM 11enH). B pacuerax ecth ommbOka win He 0oJiee IByX
HEJI0YETOB.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyibl (3akoH OMa Jj1st

nosiHoi nenu). Caenan pacueT .B pacueTe gomyleH HeI0YET WK
apudmeTnyeckas omuoKa.

He BpimonHeHa npoBepka pa3MEPHOCTH.

5 3anucaHbl HEOOXOANUMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl (3akoH Oma J1st

noJiHOM 1ienu). CenaH BEepHBIN pacdeT. BrimoaHeHa mpoBepka
pa3MepHOCTH.

3aganue Ne2

Ornpenenure NONHY0 MOITHOCTB 3JIEMEHTA ITPU CONPOTUBIIEHUHU BHEIIHEN 1enu 4 Om,
€CJIM BHYTPEHHEE

conpoTUBJEHHUE 31eMeHTa 2 OM, a HaNps)KEHUE Ha ero 3akumax 6 B.

Ouyenka Ilokazamenu ouyenku

3 3anucana GpopMysia MOIITHOCTH M 3aK0H OMa JIJIs TTOJTHOM HEeTIH.

4 3anucana Gpopmysia MOITHOCTH U 3aK0H OMa 17151 TTOJTHOM 1IeTH.
3anaua pelieHa B o01ieM
BUJIC.

5 3anucana ¢popMyia MOITHOCTH ¥ 3aKOH OMa 1Sl TIOTHOM TIETIH.
3anada pemieHa B o01eM
BU/JIC U B YKCIIOBOM. 3alCaH BEPHbIN OTBET..

JuaakTuyeckas efMHUNA: 2.7 IPUMEHATh NOJy4YCHHbBIC 3HAHWS IS PEILICHMS
¢bu3nuecKkux 3aaay;

3ansaTue(-1):

2.2.7.KontponbHas padota no teme "J{unamuka"

2.3.1.3aKkoHbI cOXpaHeHUs KaK (yHIaMEHTAIbHbIE 3aKOHBI TPUpoAbl. IMITynbC Tena,
uMIyJabsc cuiibl. Bropoit 3akon HeloToHa B UMITyIbCHOM (popMe (3aKOH U3MEHEHHUS
MMITyJIbCa). 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.
2.3.2.Mexanunueckas pabora. ['padudeckoe npeacraBienue padbotsl. Pabota cubr
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TSXKECTHU, CUJIbl YIIPYTOCTH, CUIIBI TPEHHUS.
2.3.3.Mexanuueckasi MOITHOCTb. MrHoBeHHas u cpeansid MmomHocTh. KIIJI. Pemenne
3a/1a4y Ha pabOTy U MOIIHOCTh

2.3.5.Pemenne 3a1a4 Ha 3aKOHBI COXPAHEHUS] SHEPTUH U UMITYJIbCA.

2.3.6.OnemenTsl cTaTuki. MomeHT cuiibl. [IpaBuino MmomenToB. IIpocThie MEXaHU3MBI.
"3010TOC IPaBUIIO" MEXaHUKH.

2.4.1.Mexannueckue konebanusi. OCHOBHBIE XapaKTEPUCTUKU, YpaBHEHUE U rpaduKu
rapMoHUYecKux kKonebanwuii. [IpeBparenue sHepruu npu KojedaTeIbHOM JTBUKEHUU.
Pe3oHaHc MasiTHUKOB. (T€OpUs)

3.1.3.DkcniepuMeHTanbHbIE ra30BbIe 3akoHbI (JlansToHa, ABoraapo, boins-MapuoTra,
I'eit-JIroccaka, [lapmst). M3onporiecchl.

4.1.2.Metoasl pacueta cuiibl KylnoHa 1 HAaNPsIKEHHOCTHU AIEKTPOCTATUYECKUX MOJIEH.
4.1.5.Pemienne 3amau "InekrpocraTuka’

3apanue Nel

[Ipn pa30MKHYTOM KIItOU€ amnepMeTp nokas3eiBaeT TOK 1 A. Kakol TOK mokaxeT
aMIIepMETp MpHU

3amkHyTOM Kitode? DJIC ucrounuka 10 B, BHyTpeHHee conpoTuBieHre HcTouHuKa 10,
R1 =135 O,

R2=4 Om, R3 neunssectHO.

Ouenka Ilokazamenu oyenku

3 PaccmoTpens 1Ba pexxrma paboThI IEMU- TTPU 3aMKHYTOM U TIPH
Pa30MKHYTOM KITIOYE.

4 3anucan 3akoH OMma, HaiigeHno R3.

5 PaccmoTpens 1Ba pexxrma paboThI IEMU- TTPU 3aMKHYTOM U TIPH

Pa30MKHYTOM KJIIOYE,
Haiineno R3 u 12.

3apanue Ne2

BonbT™MeTp paccunTaH Ha U3BMEPEHHUE HANIPSHKEHUN 10 MaKCUMallbHOTO 3HaueHus 30 B.
[Ipum sTOM "epes

BOJIbTMETP UAeT TOK 10 MA. Kakoe 100aBOYHOE CONPOTHUBIIEHHE HYKHO IPUCOEAUHUTD K
BOJIbTMETPY,

9TOOBI KM MOKHO OBLIO M3MEPSTh Hanpspkenue 10 150 B?

OI(EHKa Hokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl (pacuer

00aBOYHOTO COMPOTUBIICHHUS ). B pacuerax ecTh ommoOKa wiv He
Oonee nByx HemoueToB. He

BBITIOJTHCHA MTPOBEPKA pa3MEPHOCTH

4 3anucanbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmybi(pacuer

n00aBoyHOTO conpoTuBiaeHus).. Caenan pacuer .B pacuere nonymiexn
HEJIOYET WIH

apudmeTtndeckas ommuodka. Mnu: He BoinonHeHa npoBepka
Pa3MEepHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dopmysl (pacuer

100aBOYHOTO conpoTuBieHus).. CaenaH BepHbIN pacyeT. BeimonHeHa
IpOBEpKa

Pa3MEpPHOCTH.

JAupakTudeckas equHUNA: 2.8 onpenessTh Xapakrep GU3NIecKoro mpoiecca mo
rpaduky, Tadmaune, popmyie;

3ansitue(-s1):

2.1.7. KoHTposnbHas paboTa Mo KHHEMATHKE.

2.2.4 Pemenue 3a1a4 Ha 3ak0oHbl Hpr0TOHA, 3aKk0H BeceMupHoro tarorenus u 3akoH ['yka.
2.3.1.3aKkoHbI cOXpaHeHUs KaK (yHIaMEHTAIbHbIE 3aKOHBI TPUpOAbL. IMITysbC Tena,
UMITYJIbC CHJIbL. BTOpoil 3akoH Hbhr0TOHA B UMITYJIbCHOM (hopMe (3aKOH U3MEHEHHUS
MMITyJIbCa). 3aKOH COXpPaHEHUs UMITyJibca. PEakTUBHOE ABUKEHUE.

2.3.5.PelieHue 3a71a4 Ha 3aKOHBI COXPAHEHUS PHEPTUH U UMITYJIbCA.
2.4.3.MexaHnn4eckue BOJIHBI B yIIpyrux cpenax. Kimaccudukanms, xapakTepUCTUKA BOJH.
3BYKOBBIC BOJHBI. AKYCTHUECKHI PE30HAHC. DX0. YIbTPa3ByK U HH(PPA3BYK.

2.4.4. KontponbHas padoTa mo pa3aerny "Mexanuka"

3.1.3.DkcniepuMeHTanbHbIE ra30BbIe 3aKoHbI (JlanpToHa, ABoraapo, boins-MapuoTra,
I'eit-JIroccaka, [lapmst). M3onporiecchl.

3.2.2.Mopuenb ctpoeHus xuakocTu. IloBepxHocTHOE HaTsxeHne. CMayuBaHUE.
Kanwnnsipasie saBieHus.

3.3.1.BHyTpeHHss sHeprusi, cnocoObl ee u3MeHeHUs. BHYTpeHHsIs SHEpIUsl UI€abHOTO
rasa. . Pabora npu usmenenun oobemMa raza. PacyeT KkonmdecTBa TEIIOTHI.
3.3.3.Bropoe nauano T/. [Tpunuun aericrBus tennoBor Mmamuubl. [Hukn Kapro. KIT
nukia Kapuo

4.1.2.Metoasl pacuera cuiibl KynoHa 1 HAanpsiKEHHOCTHU 3EKTPOCTATUYECKUX MOJIEH.
4.1.5.Pemenue 3a1a4 "DneKkTpocTaTuka"

4.2.1.I1ocTosIHHBIN AeKTpUUYECKUi TOK U ero xapakrepuctuku. IJC. 3akon Oma aiis
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OJIHOPOJHOTO ¥ HEOJJHOPOJAHOTO YYacTKa LEMU U €ro MpUMEHEHUE.

3apanue Nel

OJ1C ucrounuka Toka 3 B, ero BHyTpeHHee conpoTusiieHre 1| OM, COPOTUBIICHUS
pesuctopoB R1 = R2

=1,75 Om, R3 =2 Om, R4 = 6 Om. KakoBa cuna Toka B pe3ucrtope R4?

Ouenka Ilokazamenu OUEHKU

3 HaitneHo nmoiaHoe conpoTrBIEHUE LIETN.

Haiiieno noiaHoe COnpOTUBIIEHUE LIENIU U CUJIA TOKA B
HEPA3BETBJICHHOW YaCTH LIEH

5 3anucanbl GOPMYIIBI MOIITHOCTH JIJIs ABYX CIydaeB. 3a/1aya pPellcHa B
00IIIeM BHJIE, YUCIIOBOM
OTBET IOJYYEH BEPHO.

2.6 Texymuii koutpoJb (TK) Ne 6
Tema 3ansaTus: 4.5.2.Pemienue 3a1a4 Ha 3akoH OMI,3aK0H CAaMOMHAYKIIUU U SHEPTHUIO
MarHUTHOTO MOJIS.
Meton u popma kontpoasi: CamocrositenbHas padota (MapopmannoHHo-
aAHAJTUTUYECKUI)
Bun konrpoasi: Pemenne 3aiad no reme
JunakTuyeckas equauna: 1.3 cMpIc GU3NIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMUPHOTO TATOTEHUS, COXPAHEHUSI SHEPTUU, UMITYJIbCA U AIEKTPUUECKOTr0 3aps/a,
TEPMOJIMHAMHUKH, JICKTPOMArHUTHOW HHIYKINH, (PoTodPdeKTa;
3ansaTue(-s1):
2.4.4. KontponbHas padoTa mo pa3aerny "Mexanuka"
3.3.4.KonTposbHas padora mo teme "MKT U T/"
4.1.1.9nexkTpudeckuii 3apsia U ero cBocTBa. 3akoH KyioHa. DekTpocTaTuueckoe mnoJie.
HanpspokennocTs nosist. [IpyHIuUm cynepno3uimm noiei.
4.1.5.Pemienne 3amau "InekrpocraTuka'
4.2.1.ITocTOsTHHBIN JIEKTPUUECKUM TOK U ero xapaktepuctuku. IJ{C. 3akon Oma s
OJIHOPOJHOTO ¥ HEOJHOPOJHOTO y4acTKa LIETH U €r0 IPUMEHECHHUE.
4.3.7.CocraBnenue oboOmaroneil TabInibl "INeKTPUUYECKU TOK B pa3HbIX cpeaax”
3ananue Nel
B onnoponnom MIT unaykuueit 0,8 T Ha IBYyX HUTSIX MOJBEIICH MPOBOJHUK Maccoi 200
r. Ha ckonpko
U3MEHUTCS CUJIA HATSIKEHUS HUTEH, €CJIM MO MPOBOJHUKY MPOKAET TOK cuiioi 1 A. JlnuHa
IPOBOJIHHKA
40 cm.

OueHKa Hokazamenu OUEHKU
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3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3aa9H
dbopmyinel. Cnenan yeptex. Ha yepreske v B pacuerax ecTh
OIINOKHU

NPUBOSIINE K HEBEpHOMY oTBeTY. Mm : He cienan yeprex, He
BEITIOJTHCHA MTPOBEPKA

pPa3MEepHOCTH.

4 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmyIIbl (BTOPOI 3aKOH

HeroTtoHa, cuna Amnepa). Cnenan ueptex.. Cnenan pacuer .B
pacyeTe IOMyIIeH HeJ0YeT

Wi HerpyOas apudmMeruyeckas ommoka win : He BeinonHeHa
pOBEpKa pa3sMEPHOCTH.

5 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dbopmyIbI (BTOpOH 3aKOH

HeroTona, cuna Amnepa). Cnenan uyeprex.. CaenaH BEpHbIN pacyer.
BrinosiHeHa nposepka

pa3MepHOCTH

3aganme Ne2

B onpHopoaHoe maruutHoe noste ¢ uHaykuuei 0,3 Tin nepneHaAuKyaspHO JIUHUAM
VMHIYKIHMH BIETAET JNEKTPOH, NPOLIEAIINN YCKOPSIOIIYIO pa3HOCTh oTeHnuanos 320 B.
Onucath TPaCKTOPHUIO JIEKTPOHA.

Ouenka Ilokazamenu oyenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3a]a91
¢dopmynbl. Cnenan ueprex. Ha ueprexe unu B pacyeTax ecTb
OUIMOKH

IpUBOAsIIME K HEBEpHOMY oTBeTy. Mnu : He cnenan ueprex, He
BBIIIOJIHEHA ITPOBEPKA
pPa3MEpPHOCTH.

4 3anucaHbl HEOOXOMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinbl. Cienan yepTex U pacuet .B pacdere nomnyiieH He04ueT
nm HerpyOas apudmMeTndeckas ommoka win : He BeimonHeHa
MPOBEPKA Pa3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmynbl. Cnenan ueprex.. Caenan BepHbIil pacueT. BeinonHnena
poBepKa

pa3MepHOCTH
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JAupakTuyeckasi exuHUNA: 2.7 IPUMEHSTH MTOJTYUYCHHbBIC 3HAHUS JIJIS1 PEIICHUS
bu3nueckux 3aaay;

3ansaTue(-1):

4.3.2.91eKTpUYECKU TOK B PACTBOPAX U PACIIABAX JICKTPOJIUTOB. 3aKOH AJIEKTPOIIN3A.
4.4.1 MarautHO€ noJie Toka. MarauTHasi MHIyKIuA. JINHUYM MarHUTHOW UHAYKIIWH.
[IpuHIMI Cynepno3uIIMi MAarHUTHBIX MTOJIEH.

4.4.2.Cuna Amnepa. Cuna Jlopenna. Ix npumeneHue.

4.5.1.Camounaykuus. C camonnaykuuu. MHIyKTUBHOCTh KaTYyIIKUA. DHEPTHUs
MAarHUTHOTO TMOJIA.

3ananue Nel

[IpsiMonMHENHBIN TPOBOJHUK C CHIION TOKa 4,5 A TOMENIEH B OJIHOPOJHOE MAarHUTHOE
nosie ¢ uaaykuuen 0,1 Ti neprneHIuKyJISIpHO CUIIOBBIM JTUHUAM. OTIPEACIIUTD IJINHY
IPOBOJIHUKA, €CIIU IpHU ero nepemMenieHuu Ha 20 cMm coBepiaercsa padora Im/Ix.

Ouyenka Ilokazamenu oyenxu

3 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmyinbl. Cnenan yeprex. Ha yeprexke wim B pacuerax eCcThb
OIIUOKHU

MpUBOASIIME K HEBEpHOMY OoTBeTy. Mnu : He cnenan ueprex, He
BBINIOJIHEHA ITPOBEPKA
Pa3sMEpHOCTH.

4 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinbl. Cnenan ueptex.. Caenan pacueT. B pacuere gomyiieH
HEJ0YeT

un HerpyOas apudmMeTndeckas ommoka win : He BeimoHeHa
MPOBEPKA Pa3MEPHOCTH.

5 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJIS1 PEIICHUS 3a1a9H
dbopmyinbl. Cnenan ueptex.. Caenan BepHbIN pacdeT. BeimonHeHa
poBepKa
pa3sMepHOCTH

3aganue Ne2

Karymka n3 N=1000 BUTKOB MpoBOJa HAXOAUTCS B OAHOPOJHOM MAarHUTHOM IIOJIE ,
MPUYEM OCh KaTYIIKU COCTaBIsAET yroy 60 rpagycoB ¢ BEKTOPOM MarHUTHOW UHAYKIUU.
Paauyc xarymku 2 cM. MarautHas uHAYKIus u3Mensercs Ha 40 mTa 3a 2 ¢.Onpenenursb
OJIC uHAYKIMHU B KaTYyIIKE.

Ouenka Ilokazamenu ouenku
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3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3aa9H
dbopmyinel. Cnenan yeptex. Ha yepreske v B pacuerax ecTh
OIINOKHU

NPUBOSIINE K HEBEpHOMY oTBeTY. Mm : He cienan yeprex, He
BEITIOJTHCHA MTPOBEPKA

pPa3MEepHOCTH.

4 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dopmyinel. Cnenan yeptex.. Caenan pacdeT. B pacdere pomymieH
HEJI0UET

uiu HerpyOas apudmernyeckas ommuoOka uiy : He BeimoaHeHa
MIPOBEPKa pa3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmyibl. Cnenan yeptex.. CaenaH BepHbIN pacyeT. BeinonHeHa
IpoBEpKa

pa3MepHOCTH

JAunakTnyeckasi exMHUNA: 2.3 1e1aTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX
JTAHHBIX;

3ansitue(-s1):

2.2.2.3aK0H BCEMUPHOTO TATOTEHUS, TPAHULIBI €T0 TPUMEHUMOCTHU.CHIIA TSHKECTH.
ITepBas kocmuueckas ckopocts. MC3.

2.4.2 V3yueHue MabiX KojieOaHU MasiTHUKA.

3.1.1.0cHoBubIe nonoxenust MKT, ux onbiTHOe 000CHOBaHUE. XapaKTEPUCTUKUA MUKPO-
u Makpoten. OcHoBHoe ypaBHeHne MKT, ero ¢puznueckuii cMbICII.
3.1.3.DkcnepuMeHTanbHbIEe ra3oBble 3akoHbI ([lanpToHa, ABoraapo, boins-Mapuotra,
I'eii-JTroccaka, [lapss). M3onporiecchl.

3.1.4.13yueHue U30mpoLeccoB

3.2.2.Mogaenb ctpoenus xkuakoctu. [ToBepxHocTHoe HaTsixeHne. CMayuBaHUE.
Kanumnsipasie sBiIeHUS.

3.2.3.Mogenb ctpoenus TBepaoro tena. Kpucramisl u amopdusie Tena, ux pusndeckue
cBoiicTBa. TemioBoe pacipeHre TBEPAbIX Tell

3.2.4.. I3aMepeHne OTHOCUTENIbHOM BIAXXHOCTU BO3ayXa. (1abopaTopHas paboTa)
3.2.5.3mepenue kodrpduiineHTa moBEpXHOCTHOTO HATSKEHUSI JKUIKOCTH.
3.3.1.BHyTpeHHss sHeprusi, cnocoObl ee u3MeHeHUs. BHYTpeHHsIs SHEpIUsl UI€abHOTO
rasa. . Pabora npu usmenenun oobemMa raza. PacyeT KkonmdecTBa TEIIOTHI.
3.3.3.Bropoe nauano T/. [Tpunuun aericrBus tennoBor Mmamuubl. [Hukn Kapro. KIT
nukia Kapuo

4.1.4.29nexktpoemMkocTh. KoHneHcaTopbl U UX TUIBL. DJIEKTPOEMKOCTh IIJIOCKOTO
KoHJeHcaTopa. CoequHEHNE KOHAEHCATOPOB. DHEPIHsl JIEKTPUYECKOTO MTOJIS.
4.2.2.0npenenenue IJIC 1 BHYTPEHHETO COPOTUBJIEHUSI UCTOYHUKA TOKA.
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HccnenoBanue nociaea0BaTeIbHOTO U NAPAILIEIbHOTO COETUHEHUS PE3UCTOPOB
4.2.3.3yuenne 3akoHa Oma Ju1s yyacTka uenu. MisMepeHnne yieapHOoro COpoOTUBIIEHUS
MIPOBOIHUKA

4.3.3.0npeneneHne 3EKTPOXUMUYECKOTO SKBUBAJICHTA MEN

4.3.5.25eKTpUYEeCKU TOK B ra3ax.

4.3.6.27€KTPUYECKUI TOK B MOJTYIPOBOJHUKAX.

4.4.1 MarauTHoe noJie Toka. MarHuTHasi UHIYKIUA. JINHUM MarHUTHOM UHAYKIIUH.
[IpuHIUII Cynepno3UIMM MArHUTHBIX ITOJIEH.

4.4.2.Cuna Amnepa. Cuna Jlopenna. Ix npumeHeHue.

4.4.3.MarauTHOE MoJi€ B BEIIECTBE. Y CTPONCTBO U MPUHLIMI ACHCTBUS
AIEKTPOU3MEPUTEINILHBIX PUOOPOB

4.5.1.Camounaykuusi. 1C camonHaykuuu. MTHIyKTUBHOCTDH KaTyIIKU. JHEPTUs
MAarHUTHOTO MOJIS.

3apanue Nel

B xarymke conporuiennem 5 Om tedet ToK 17 A. UHnykTuBHOCTH KaTymku SOmI H.
Kakum Oyner HanpspkeHUe Ha 3aKUMaxX KaTylIKH, €Clid TOK B HEl paBHOMEPHO
BO3pacTaet co ckopocteio 1000 A/c?

Ouenka Ilokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
(GbopMyIIBL. B pacyeTax eCTh OIIMOKH

IPUBOJISIINE K HEBEPHOMY OTBETY, HE BBIIIOJIHCHA ITPOBEPKa
Pa3MEpHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JISI PEIICHUS 3a/1a9u
dbopmyinbl Crenan pacuer. B pacuere nonyiieH HegoueT

win HerpyOas apudmMeTnyeckas ommoka win : He BeimonHeHa
IPOBEpKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyinbl. Crenan BepHbIN pacueT. BolloHeHa mpoBepKa
pPa3sMEpHOCTH

2.7 Texymuii koHTpoab (TK) Ne 7
Tema 3ansTusi: 5.2.1.OnexkrpomarautHeie BoJiHbl. [llkana OMB. IlpuHuumns
panuocsszu. Paguonokanus
Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Omnpoc)
Bun koutpoas: CamocrositenbHas padboTa
JupakTudeckas exuHuna: 1.1 cMbIC NOHATHM: PU3MUECKOe SBICHUE, TUIOTE3a, 3aKOH,
TEOpHUsl, BEILIECTBO, B3aUMOJICHCTBUE, 3JIEKTPOMAarHUTHOE T10JI€, BOJIHA, (POTOH, aTOM,
aTOMHOE SIpO, MOHU3UPYIOLINE U3TyUYEHUs, IUIAHETA, 3B€3/1a, TAJIAKTUKA, Beenennas;
3ansitue(-s1):
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2.3.5.Pemienune 3a/1a4 Ha 3aKOHBI COXPAHEHUSI SHEPTUH U UMITYJIbCA.

3.1.1.0cHoBuble nonoxenust MKT, ux onbiTHoe 000cHOBaHUE. XapaKTEPUCTUKUA MUKPO-
u Makpoten. OcHoBHoe ypaBHenne MKT, ero ¢puznueckuii cMbici.

3.2.3.Mogenb ctpoenus TBepaoro tena. Kpucramisl u amopdusie Tena, ux pusndeckue
cBoricTBa. TennoBoe paciimpeHne TBEPABIX TE

3.3.2.11lepBbIii 3aK0H TepMOAMHAMUKH. [[puMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKH K
n3omnpoueccam.

4.3.5.91eKTpu4YecKuii TOK B razax.

5.1.5. Tpancdopmatop. [Ipon3BoaACTBO U Iepeaada IEKTPOIHEPTUU

3ananue Nel

OTBETUTH HA OAWH U3 BOIPOCOB:

1) ChopmynupoBats runore3zy Makcsesia.

2) Uto Takoe 3JIeKTpOMarHuTHOE MoJjie? KaKOBbI €ro CBOKMCTBA?

3) Uro Takoe snekTpomarauTHas BojaHa? Kakossl 061iue cBoictBa OMB u uem
0OYyCIJIOBJIEHBI pPa3InYusl MEXKIY HUMU?

4) Yto u KaK K0ieOJIeTCs B AJIEKTPOMArHUTHOM BOJTHE?

IIprmepHBIE OTBETHI:

I)I'unore3a MakcBemna: I[lepeMeHHOE MarHUTHOE MOJIE TOPOK/IAET B OKPYIKAIOIIEM
IPOCTPAHCTBE NEPEMEHHOE IIEKTPUUECKOE MOJIE, KOTOPOE B CBOKO OYEPEAb MOPOKIAET
EPEMEHHOE MArHUTHOE 1oJe U T./l., B pe3ynbrare yero or ICTOYHUKA BOJIH B
IPOCTPAHCTBE PACIPOCTPAHSAETCA PIEKTPOMATHUTHAS BOJIHA.B3aUMOCBSI3aHHBIX U
ANEKTPUYECKOT0 U MArHUTHOTO MOJIEH. DIEKTPOMarHuTHOE MOJIe

MOJKET CYIIECTBOBATh MPHU OTCYTCTBUH JIPYTOro BUJla MaTEpUU — BelIeCcTBa (T.€. B
BaKyyMe), HE CBSI3aHO C 3apsilaMu, XapaKTepU3yeTcs HEMPEPHIBHBIM pacipeieICHUEM B
IPOCTPAHCTBE U MOKET MPOSIBIATH AUCKPETHYIO CTPYKTYpY (doTOoHBI). B Bakyyme mnose
PacIpOCTPaHAETCs CO CKOPOCTBIO CBETA, MO0 MPUCYIIN XapaKTEPHBIE ISl HETO
ANEKTPUYECKUE U MAarHUTHBIE CBOMCTBA, JOCTYIHbIE HAOIIOAEHUI0. DIEKTPOMAarHUTHOE
II0JI€ OKA3bIBAET CUIIOBOE BO3JCHUCTBUE HA DIEKTPUUECKUE 3aPSJIBIL.
3)DJ1eKTpOMarHuTHbIE BOJIHBI — PACIPOCTPAHSIONIEECS B IPOCTPAHCTBE KOJIEOaHUs
AIEKTPOMarHuTHOro nojisi. Ucrounuk OMB- anekTpudeckue 3apsiibl, IBUKYIIHECS C
YCKOPEHHEM. DIEKTPOMArHUTHAS BOJIHA -IIONIEPEYHASL. ITO 3HAYUT, YTO BEKTOPHI
HaNPSYKEHHOCTHU AJIEKTPUYECKOTO IMOJI U BEKTOP MarHUTHOM MHIYKLIUHU KOJIEOIIOTCS B
NEPHEHIUKYJIIPHBIX TUIOCKOCTAX. A HallpaBJI€HUE PACIPOCTPAHEHHUS BOJIHBI
NEPNEHIUKYJIAPHO MI0CKOCTH CKOPOCTh paCIPOCTPAHEHUS AIEKTPOMArHUTHON BOJIHBI
3aBUCHUT OT XapaKTEpUCTUK cpeabl. OT ee TUAIEKTPUIECKON U MAarHUTHOU
IIPOHUITAEMOCTU.00pa30BaHHOM BekTopamu E u B.

B Bakyyme 35eKTpoMaraiTHasi BOJIHA PacpOCTPAHSIETCS CO CKOPOCTBIO CBETA
300000xMm/c. Tak Kak AUAJIEKTpUYECKasi 1 MarHUTHAsI IPOHUIIAEMOCTH BaKyyma paBHbI
€ANHUIIE, U CKOPOCTh PACTIPOCTPAHEHUSI BOJHBI 3aBUCHUT TOJIBKO OT AJIEKTPUUECKOU U
MAarHUTHOU MOCTOSIHHBIX.

OMB obnanaroT 3Hepruei u
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UMITYJIbCOM. DOMB MposBIIAIOT BCE CBOMCTBA BOJIH- OTPAXKEHUE, TPEIIOMIICHHE,
uHTEpPEpEeHLIMS, TUPpaKIKs, TUCTIEPCUS U TTOJIIpU3ALIHS.

4) B s1eKTpOMarHuTHOM BOJIHE KOJIEOTIOTCS (TO €CTh U3MEHSIOTCS CUH(a3HO) BEKTOP
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIA U BEKTOP MHAYKIMU MAarHUTHOTO MOJIS.

Ouenka Ilokazamenu oyenku

3 OTBeT npaBUIbHBIA HO HEMOJIHBIA WM COACPKUT OMIUOKU
4 OTBeT npaBUIIbHBIN, ITOJIHBIN, HO COACPKUT OJIMH-IBA HEAOUYETA
5 OTBeT NOJIHBIH, NPAaBUIbHBIN, ApTyMEHTUPOBAHHBIN.

JunakTudeckas equauna: 1.3 cMpic GU3NIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMHUPHOI0 TATOTEHUS, COXPAHEHUSI SHEPTUH, UMITYJIbCA U AJIEKTPUUYECKOTr0 3apA/a,
TEPMOJIMHAMUKH, JIEKTPOMArHUTHONU UHIYKIIUHU, (OTOdPdeKTa;

3ansaTue(-s1):

5.1.2.IlepemeHHBI! TOK, CIIOCOOBI €0 TOJTyYeHHUs.. MOITHOCTD B 1IN IEPEMEHHOTO
TOKa. MeTOo/1 BEKTOPHBIX JUArPaAMM.

3ananme Nel

[TocTpouTh BEKTOPHYIO AUATPAMMY, PACCUUTATh MOJHOE COMTPOTURJICHUE, CUITY TOKA,
KOA()PUIIMEHT MOIIIHOCTH, MOJTHOE HANIPSKEHUE, HAMPSDKECHUE HA yYacTKaX LENu JJs
npeoxkenHoro coeanHenus R, C u L (mocnenoBaTenbHOTO WU ApaIeIbHOTO).

0uem<a Ilokazamenu OUEHKU

3 [TocTpoeHa BeKTOpHas AMarpaMmma, He HalJeHbl 3-4 mapamerpa, uin
HEJIOUEThl HA BEKTOPHOI AMarpaMme, B pacueTax

4 [TocTpoena BekTopHas nuarpamMmma. ECTh HEOYETHI WIIM HE HAWJIEH
OJMH- JIBa IapaMeTpa

5 [TocTpoena BeKTOpHas auarpaMmmMa, HaluJIeHbI BCE MapaMETPHI.

JupakTuyeckasi exmHuNAa: 2.1 onuceBaTh U OOBACHATH (DU3NUSCKUE SIBIICHHUS U
CBOMCTBA TeJ: IBXKEHHE HEOECHBIX TEl M UICKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA
ra3oB, )KHJIKOCTEH U TBEPJIbIX TEJ; JIEKTPOMArHUTHYIO MHIYKIIMIO, pPACIPOCTPAHEHUE
AIIEKTPOMATrHUTHBIX BOJH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBETA
aToMoM; GotorddexT;

3ansaTue(-1):

2.2.7.KontponbHas padota no teme "J{unamuka"

2.3.4. Mexanunueckas 3Heprus. Teopema 0 KHHETUYECKON U MOTECHIUAIIbHON YHEPTHUH.
KoncepBaTuBHbIE CHIIbl. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.
2.4.1.Mexannueckue kosebanusi. OCHOBHBIC XapaKTEPUCTUKH, ypaBHEHUE U TpadUKu
rapMoOHUYeCKHUX Konebanwuii. [IpeBpareHue sHepruu npu KojedaTeIbHOM JTBUKEHUU.
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Pe3onanc MasiTHUKOB. (T€OpHs)

3.2.1.Arperatnble cocTosiHus U (pa3zoBbie nepexoibl. OObICHEHHE arperaTHbIX
coctosiHui Ha ocHoBe MKT. B3anMHble npeBpalieHus KUIKOCTEN U ra30B
(mapooGpa3oBanue u KoHJieHcalus ). HachleHHbIi nap u ero cBoiictBa. AOCONMIOTHAS U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3AyXa.

3.2.3.Mogenb cTpoenus TBepaoro tena. Kpucramisl u amopdHbie Tena, nx GU3ndecKue
cBoiicTBa. TennoBoe pacnpeHue TBEPABIX TEI

4.3.2.251eKTpUYECKUI TOK B paCTBOpaxX M paciuiaBax 3JEKTPOJIUTOB. 3aKOH 3JIEKTPOIU3A.
3aganue Nel

Pacckazath o npuHIMIax paanocBs3u. YTo Takoe Moaynanus u nerekrupoBanue? Kak
OHH OCYIIECTBIIAIOTCS HA MPAKTUKE?

OueHKa Hokazamenu OUEHKU

3 [IepeunciieHbl OCHOBHBIE IPUHIIMIIBI PAJAHOCBSI3U O€3 PACKPBITHS UX
(bU3HYECKON CYIIHOCTH.

4 [lepeuncnenbl MPUHIUAIIBI PAIUOCBS3H, PACKpPbITA PU3HUECKas
CYIIHOCTb IPOLIECCOB.

5 [lepeunciienbl NPUHLMIIBI PATUOCBSI3U, U300Pa’KEHbBI CXEMBbI
NpUEMHUKA U NIepeAaTurKa, pacKpbiTa puznueckas

CYLIHOCTH npoueccoB. HaprcoBana 010k- cxeMa nepefadu u npuema
paguocurHana.

JupakTuyeckas eIMHUNA: 2.5 TPUBOIUTH IPUMEPHI MPAKTUUECKOTO UCTIOIh30BAHUS
(bU3MYEeCKUX 3HAHUHN: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKH U IEKTPOJIUHAMUKY B
HHEPreTUKE; PA3IMYHBIX BUJIOB AJIEKTPOMATHUTHBIX U3IIYYSHUH 711 Pa3BUTHUS PAIUO U
TEJICKOMMYHUKAIIMM, KBAHTOBOW (PU3UKHU B CO3JaHUU SACPHON IHEPTreTUKH, JTa3€POB;
3ansitue(-s1):

4.2.4 Pemenue 3ana4 o teme "Pabota u MomHOCTh ToKa. 3akoH Jlxoynsa-Jlenna. KITJ]
HWCTOYHMKA TOKA."

4.3.4.9neKTpUYECKUI TOK B BaKkyyMe. JIByX3JIeKTpOHAs JIaMIIa . DIEKTPOHHO-JIy4YeBas
TpyOKa.

4.3.5.25eKTpUYEeCKU TOK B ra3ax.

4.3.7.CocraBnenue oboOmaromei Tabuibl "INEKTPUIECKU TOK B pa3HbIX cpeaax”
4.4.3.MarauTHOE 1oJi€ B BEIIECTBE. Y CTPOUCTBO U MPUHITUI JEHCTBUS
AIEKTPOU3MEPHUTEIBHBIX PUOOPOB

3ananue Nel

[IpuBenuTe MpUMeEpHbl UCIIOJIBL30BaHUS JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

OueHKa Hokazamenu OUEHKU
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3 [TpuBenenst 2-3 npumepa, 6e3 00bsICHEHUST (PUIUIECKOIN CYITHOCTH

[IpuBenens! 3-4 npumepa ¢ NOSICHEHUSAMM.

5 [IpuBenens! npumepsl (3-5), mokazaHa 0OIIHOCTh U OPUTUHATILHOCTD
WCIIOJIb30BAHUS, PACKPHITA (DU3UYECKAsl CYIITHOCTD SIBIICHUN.

JAunakTnyeckasi exuHUNA: 2.6 BOCIPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUU
CaMOCTOATENLHO OLIEHUBAaTh MHGOPMAIIHIO, coliepkaliytocs B coobmenusx CMU, Mn-
TEPHETE, HAYYHO-TIOMYJIIPHBIX CTaThAX;

3ansaTue(-1):

3.1.2. Temniepatypa u METOBI €€ U3MEPEHNU. Y PABHEHUE COCTOSHUS UICAIBHOIO Ta3a.
3.2.1.Arperatnble cocTosiHuA U (pa3zoBeie nepexoibl. OObICHEHHE arperaTHbIX
coctostnui Ha ocHoBe MKT. B3anmHble npeBpalieHus KUIKOCTEN U ra30B
(mapoobpazoBanue u KoHIeHcanus ). HackImeHAbIN ap u ero CBOMcTBa. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa.

3.2.6.Pemenue 3ama4 no reme "MKT" u "ArperatHbie cocTossHus BenecTna'
3.3.4.KonTpoinpHas padora mo teme "MKT U T/"

4.3.6.271eKTPUYECKUI TOK B MOJIYIIPOBOJHUKAX.

4.3.7.CocraBnenue 06001aromniei Tabauipl "IIeKTPUIECKUM TOK B pa3HBIX cpeaax”
3aganme Nel

[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIpPHOM cTaThu (coodmenus CMU, cTraTbn HHTEpHETA).
OTBeTUTH HA BOIIPOCHI K TEKCTY

[Tpumep:

OTKpbITHE PEHTTEHOBCKUX JIyYen

PentrenoBckue myun ObUTH OTKPBITHI B 1895 1. HEmMenkuM pusukoM Buiibreasmom
Pentrenom. Pentren 3ameTu1, 4To mpu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB Ha JIFOOBIX
MPENSATCTBUAX BOZHUKAET CHIIBHO ITPOHUKAIOIIEE U3ITyUEHHE, KOTOPOE YUEHbIN Ha3Basl X-
Jdy4yaMmu (B JaJIbHEMIIEM 3a HUMHU YTBEPAUTCS TEPMHUH «PEHTI€HOBCKHUE 1yun»). Koraa
PenTren nepsan pyky Mexay TpyOKOW U 3KpaHOM, TO Ha dKpaHe ObUIM BUHBI TEMHBIE
TEeHH KOCTel Ha (hoHe Ooiee CBETIbIX OUepTaHUM Beell KUCTH pyku.CxeMa COBpeMEHHOM
PEHTIC€HOBCKOM TpyOKH AJi MOTy4YeHus: X-JIy4del nmpeicTaBiieHa Ha

pucynke. Karozn 1 mpeacrasisier co6oii mogorpeBaeMyto BoiabhpaMoBYyIO CIIUPAIb,
UCITYCKAIOIIYIO 31eKTPOHBI. [I0TOK 371€KTPOHOB POKYCHPYETCS C HOMOUIBIO0 IUIUHApPA 3, a
3aTeM COyAapsAeTcs ¢ METAJUIMUYECKUM 3JIeKTpoaoM (aHoaoM) 2. [Ipu TopMoxkeHUn
AJIEKTPOHOB Iy4Ka BO3HUKAIOT PEHTT€HOBCKUE Jyun. HanpskeHne Mexay aHoA0OM U
KaTOJOM JIOCTUTaeT HECKOJbKHX JECATKOB KWIOBOJIBT. B TpyOKe co3naeTcs riyOoKuii
BAaKyyM; JaBJIEHUE ra3a B Her He npesbimaer 10-5 M pr. CT.

CoriacHO IPOBEIEHHBIM UCCIEI0BAHUSIM, PEHTI€HOBCKUE Jy4YH AEHCTBOBAIN HA
(OTOIIACTUHKY, BBI3BIBAJIM HOHU3ALIMIO BO3/TyXa, HE B3aUMOJICHCTBOBAIIN C
ANEKTPUYECKUMU U MarHUTHBIMHU NOJIsIMU. Cpa3y ’k€ BO3HUKIIO MPEIIOJIOKEHUE, UTO
PEHTI€HOBCKHUE JIyYd — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJIMYHE OT CBETOBBIX

ctp. 39 u3 77



JTy4yed BUJUMOTO ydacTKa CIEeKTpa U yIbTPaQHUOIETOBBIX JTyUel UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBL. HO eciiu peHTreHOBCKOe U3ITydYeHHEe NMPEACTaBIsIeT cO00it
ANIEKTPOMATrHUTHBIE BOJIHBI, TO OHO JOJKHO OOHApyXUBaTh JU(PAKIIUIO — SIBJICHUE,
MpUCYIee BCEM BUAAM BOJH. J(MPpaKui0 pEeHTT€HOBCKUX BOJIH yAAJIOCh HA0II01aTh HA
KpucTtaimax. Kpucrami ¢ ero nepuoan4ecKkon CTpyKTypOr U €CTh TO YCTPOMCTBO, KOTOPOE
HEn30€KHO JOKHO BBI3BATh 3aMETHYIO TU(DPAKIIUIO0 PEHTTCHOBCKUX BOJIH, TaK KaK JITMHA
ux OM3Ka K pa3MepaM aTOMOB.

1.CornacHo TEKCTY, PEHTT€HOBCKHE JIy4r 00pa3yroTcs

1) mpu pacripocTpaHEHUHU 3JIEKTPOHOB B BAaKyyMe

2) npu pacrpoOCTPAaHEHUHU JIEKTPOHOB B ra3ax

3) mpu pe3KOM TOPMOKEHHUH OBICTPBIX 3JIEKTPOHOB Ha MPENATCTBUU

4) npu B3aMMOJIEUCTBUH 3JIEKTPOHOB C MOJIEKYJIaMH ras3a

2.4YTo ABIAETCS AOKA3aTENBCTBOM BOJHOBOM MPUPOBI PEHTTEHOBCKUX JIy4Yei?

1) BbICOKas MPOHMKAIOIIAsA CIIOCOOHOCTh PEHTT€HOBCKUX Jyue

2) B3aUMOJEICTBUE C JIEKTPUUECKUM T1OJEM

3) B3aMMOJIEICTBHE C MATHUTHBIM T0JIEM

4) nudpakius Ha KpUcTaiax

3.KakoBa npupojia peHTT€HOBCKUX JIy4yei?

PEHTI€HOBCKHUE JIyYd — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJIMYHE OT

CBETOBBIX JIyueil BUAMMOIO y4acTKa CIIEKTpa U yJIbTPaprOIETOBBIX Jyuel UMEIOT ropasio
MEHBIIYIO JUINHY BOJIHBI

4. Kakue BOJHOBBIE SIBJICHHS IPUCYIIH PEHTTE€HOBCKOMY U3IIYYEHUIO ?PEHTT€HOBCKOE
U3ITy4YEeHHE MPEACTABISET CO0O0M 2NIEKTPOMArHUTHbIE BOJIHBI, OHOOOHAPYKUBAET
nudpakinio, HHTep(epeHLnIo, MOISIPU3ALUIO- TO €CTh — SIBJICHUS,

NPUCYIIUE BCEM BUIAM BOJIH.

Ouenka Ilokazamenu ouenku

3 TekcT MOHAT BEPHO, B OTBETAX HA BOIPOCHI COAECPHKATCS OLIUOKH .

TekcTt noHAT BCPHO, B OTBCTAX COACPKATCA OJUH-ABA HCAOYCTA.

5 IIpuBeneHs! pUMeEpPHI IOIHBIE U UCUEPIIBIBAIOIIHE.

2.8 Texymuii koHTpoab (TK) Ne 8
Tema 3ansTus: 6.2.5.KonrponbHas padora no teme "OnTuka"
Metoa u ¢popma koutpoJsi: KonrponsHas padota (Omnpoc)
Buja kontpoasi: [luceMeHnHast KOHTpOJIbHAS paboTa 1Mo TEME
JupakTudeckas exuHuna: 1.1 cMbICi NOHATHI: PU3NUECKOe SBICHUE, TUIIOTE3a, 3aKOH,
TEOpHUsl, BEIIECTBO, B3aUMOJICHCTBUE, SJIEKTPOMAarHUTHOE T10JI€, BOJIHA, (OTOH, aTOM,
aTOMHOE SIIpO, NOHU3UPYIOIIUE U3IIYyYEHUs, [IJIAHETA, 3B€3/1a, rajJakThuka, BeenenHas;
3ansitue(-s1):
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3apanme Nel

B HexkoTOpyI0 TOUKY NPOCTPAHCTBA MPUXOAT KOT€PEHTHBIEC BOJHBI C ONTHYECKON
pa3HOCThIO X042 6 MKM. OnpeIeTuThb - MPOU30UIET YCUIICHUE WU 0CJIabJIeHUE CBETa B
JAHHOM TOYKE, €CJIM JJINHA BOJHBI paBHa 480 HM.

0uem<a Ilokazamenu OUEHKU

3 3anucaHo ycioBue MakcuMyMa. OTBET HE MOIYYEH U OH
HEBEPHBIN.

4 [TpuBeeH NpaBUIIbHBINA U TIOJIHBINA OTBET C HEOOJIBIIUM HEJIOUYETOM.

5 [IpuBeneH NpaBUIbHBIN U MTOJHBIA OTBET.

3aganue Ne2

KakoBa ontudeckas pa3HOCTh X0/a ABYX KOT€PEHTHBIX MOHOXPOMATHYECKHX BOJIH B
BEILIECTBE, A0COIIOTHBIN MOKa3aTeNlb MPEJIOMIICHHUs] KOTOporo 1,6 eciu reoMeTpuyeckas
pa3HocTh Xoja 2,5 cMm? byaeT iu HabmoaaThes ocaabIeHUe WM YCHIICHUE BOJTH, €CJIM UX
mnHa 400 am?

Ouenka Ilokazamenu ouenku

3 [TpaBrIIbHO HalIEH OJUH U3 MapamMeTpoB. JInbo- 3amucansl HOPMYITBI
(onTHYeckasi pa3HOCTh X0J1a U YCJIOBHE MaKCHMyMa) HO OTBET He
HaieH.JIn6o- omubKu B IEpeBoie SAUHUIIL.

4 [TpaBuibHO 3anucanbl GopMyIibl, HalIeHBI 00a MapaMeTpa, HO €CTh
HE3HAYMTEIbHAs MaTeMaTUYeCKasi OIINOKa.

5 [IpuBeneH NpaBUIBHBIN U ITOJHBIA OTBET.

JunakTudeckas equHuna: 1.2 cMpic GU3NIECKUX BEIMYUH: CKOPOCTh, YCKOPEHUE,
Macca, Cujia, UMITyJIbC, paboTa, MeXaHU4YeCKast SHEPTUsI, BHYTPEHHSISI SHEPT U,
a0COI0THAS TeMIlepaTypa, CPeIHsISI KWHETUYECKasi SHEPTHs YaCTHUIl BEIIECTBA,
KOJINYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsiz;

3ansaTue(-s1):

4.2.4 Pemenne 3a1a4 1o reme "Pabora u MomHOCTh ToKa. 3akoH Jlxoynsa-Jlenna. KITJ]
UCTOYHHUKA TOKA."

4.3.1.OmeKTpUUeCcKnil TOK B MeTaJIaX. 3aBUCUMOCTb COITPOTUBJIEHUS OT TEMIIEPATYPHI.
CBepXIIpOBOJIUMOCT.

4.3.2.91eKTpUYECKUI TOK B PACTBOPAX U PACIIABAX JICKTPOJIUTOB. 3aKOH AJIEKTPOIIN3A.
4.3.3.0npeneneHne 3EKTPOXUMUYECKOTO SKBUBAJICHTA MEN

4.5.1.Camounaykuus. D[1C camouHayKuuu. THAYKTUBHOCTb KaTyIIKU. DHEPTUs
MAarHUTHOTO MOJIA.

4.5.2.Pemienue 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOUMHYKIIMHM U SHEPTUI0 MATHUTHOTO
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I10JIA.

5.1.5.Tpanchopmatop. [Ipou3BoACTBO U NIepeaada IEKTPOIHEPTUU

6.2.4.CriennanbHast TeOpusi OTHOCUTENBHOCTH. [locTynartel. CrienctBus. PensaruBucrekas
nuHamuKa. CBS3b MEXIy MAacCOM U SHEpPrueu

3ananue Nel

Kakum Oyzer ka3aTbCsl LIBET 3€JIEHBIX JINCTHEB, €CIIM CMOTPETh HA HUX Yepe3 KPacHOe
CTEKJIO?

[IpumepHBIl OTBET:

3eleHble IUCThs OyAYyT Ka3aThCs YEPHBIMU, T.K. KPACHBIN CBETOPMIBTP MPOIYCKAET
TOJIBKO KPACHBIE JIYy4H. 3€JI€Hasi COCTABJISIONIAs OyJIET raCUThCS.

Ouenka Ilokaszamenu oyenku

3 Jlan npaBWIIbHBINA OTBET 0€3 00BACHEHUS] PU3NYECKON CYIIHOCTH.
4 JlaH npaBWIbHBIN, HO HE MOJHBIA OTBET
5 JlaH mIpaBUIIBHBIN U TIOJIHBIA OTBET

JAunakTuyeckasi exMHUNA: 2.7 IPUMEHSTH MTOJTYUYCHHbBIC 3HAHUS JIJIS1 PEIICHUS
bu3nueckux 3aaay;

3ansaTue(-1):

4.5.2.Pemenne 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMM U SHEPTUIO MAarHUTHOTO
TOJISL.

5.1.3.ConpoTtuBieHre, EMKOCTh U UHIYKTUBHOCTD B 1I€MU IEPEMEHHOIO TOKA.
5.1.4.IlotHOE COMPOTHUBIIEHUE MTOCIEAOBATEIBLHOM LIEMH MEPEMEHHOTO TOKA. 3akoH Oma
JUIS1 LIeTW TIepeMEHHOro Toka,coaepxkarieit R,L,C.

6.1.2.JIunze! . [Toctpoenue nzodpaxkenuit. opmysna TOHKOMN JTUH3BI.

3ananue Nel

Bnonb rmaBHOM onTHYECKON OCH coOMparoiei JTUH3bI ¢ POKyCHBIM paccTosiHueM F = 12
cM pacnionioxkeH npeametr BA. Konery kotoporo Haxoautcest Ha pacctostauu d1 = 17,9 cm
OT JIMH3bI, @ HauaJo - Ha paccrosHuu d2 = 18,1 cM. Haligute nunelinoe yBenuuenue [
uzoopaxenus BI1A1 npeamera.

Ouenka Ilokazamenu ouenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91

dbopmynsl. Cnenan yepTex. B pacderax ecTh ommOka niau He Oonee
JIBYX HEJ0UYCTOB.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmynsl. Cnenan yeprex. .B pacuere win uepTexe TOMyIIEH
HEeZ0YeT WK apudmMeTryecKas ommnoka.
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5 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl. Beimonnen ueptex. Caenan BepHbIi pacueT. Beinmonxnena
pOBEpKa pa3MEPHOCTH.

3apanue Ne2

Ha nudpaxuunonnyto pemretrky ¢ nepuojioM d = 0,005 MM HOpMaIbHO K €€ MOBEPXHOCTH
najaeT napauiesibHbIM My40K MOHOXPOMATHYECKOr0 CBETa ¢ JUIMHOUM BOJIHBI A = 500 HM.
3a peneTKou, napawiebHO €€ MIOCKOCTH, PACIOI0KEHa TOHKas COOMparoIas JIMH3a C
¢doxycHbIM paccTosaueM F = 6 cMm. UeMy paBHO pacCTOSIHHE MEXTy MAKCUMYMaMU
MEPBOTO U BTOPOTO MOPSIAKOB HA HKpPaHe, PacloiaokKeHHOM B (hOKaIbHOU IIIOCKOCTH
JUH3bI?

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOUYHBIC JUIsl pELICHUS 3a/1a4u
dbopmyIbl (hopmysia pemeTK, pacCTOSIHUE MEXTY MAaKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IMMbIE MaTEMAaTUYECKUE MTPEOOPA3OBAHMS.
Cnenan uepTtex. B uepTexke pacuerax ecTh OMIMOKH, TPUBOASIINE K
HEBEPHOMYO TBETY.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC TSl PEIICHUS 3a/1a4u
dbopmybi(hopmysia pemeTk, pacCTOSTHUE MEXKITY MAKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IUMbIE MaTEMATUYECKUE MTPEOOPa3OBAHMUS.
Cnenan yeptex. B pacuere wnm yeprexke JONMyIIEHbI HEIOYETHI, HE
MPUBOJSIINE K OITHOOYHOMY OTBETY

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
bopmynbI(popmyTa pemieTku, pacCTOSHUE MEXKTY MAKCHMyMaMu) U
BBITMIOJIHEHBI HEOOXOAMMbIE MAaTEMATUYECKIE
npeoOpa3oBanus...BeimonHen yeptex. CrnenaH BEPHBINA pacyer.
BelnosiHEHa MpoBEpKa pa3sMEPHOCTH.

JAuaakTuyeckas efuHUNA: 2.8 onpeaessaTh Xapakrep GU3NIecKoro mpoiecca mo
rpaduky, Tadmauie, popmysie;

3ansitue(-s1):

4.2.4 Pemenue 3aa4 o reme "Pabota u MomHOCTh ToKa. 3akoH Jlxoynsa-Jlenna. KITJI
HWCTOYHMKA TOKA."

4.5.2.Pemenne 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMU U SHEPTUIO MAarHUTHOTO
TOJISL.

5.1.1.CBoboanbIe snekTpoMaruuTHbIe kKonebanus. Koutyp Tomcona.

3ananue Nel

Ha nqudpakunonnyo pemeTky HOpMaJIbHO K €€ TTOBEPXHOCTH MaJaeT mapajuiebHbIN
My4OoK Jyuei ¢ ;yHou BostHbl A = 0,5MkM. [TocTosaHas pemerku d= 5,0 mxm. Onpenenu-
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T€ yuciao wrpuxoB N Ha 1,0 cM 1 MakKCUMAJIBHBIN MOPSAJOK CIIEKTPA KT.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyibl(hopMyia peieTky, YUCI0 MTPUXOB, MAKC MOPSIOK
CIEKTPA) U BBIIIOJIHEHBI HEOOXOAMMbIE MATEMATHYECKHE
npeobpazoBanus... Cuenan ueprex. B pacuerax ecth ommOKka Ui He
0oJiee IByX HEJ0UYETOB.

4 3anucaHbl HEOOXOIUMbIC U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyibl(hopMyia peieTky, YUCI0 MTPUXOB, MAKC.MTOPSIOK
CIIEKTPA) U BBIMOJHEHBI HEOOXOIUMbIE MATEMATUYECKUE
npeoOpaszoBanus... Caenan yeprex. .B pacuere unum yeprexe
JOMYIIEH HEAOYET WK apudMeTrnIecKas onmoka.

5 3anucaHbl HEOOXOAUMBIEC U JOCTATOUYHBIC JUIsl pELICHUS 3a/1a4u
dbopmybi(hopmyiia peleTK, YUCI0 ITPUXOB, MAKC MOPSIOK
CIIEKTPa) U BBIOJIHEHBI HEOOXOANMMbIE MATEMATUYECKHE
npeoOpazoBanus...Beimonnen yeprex. CrenaH BEpHBINA pacyer.
BrinmonHeHa npoBepka pa3MEPHOCTH.

3apanue Ne2

C noMol1p0 TOHKON cOOMparoel TUH3bI MOIy4aeTCs ACHCTBUTEIILHOE YBEIMUEHHOE
n300pakeHHe IOCKOTO peameTta. Eciau mpenqmer HaxoauTes Ha pacctosann d = 6 ¢M OT
JIMH3BI, TO U300pAKEHUE MOTyYaeTCsl YBEJIMUCHHBIM B 2 pa3za. Ha ckoibko Haj0 CMECTHUTH
peaMeT, YTOOBI MOTYYnTh U300pakenne, yBeianaernsoe B 10 paz?

Ouenka Ilokazamenu ouenku

3 3amucaHbl HEOOXOIUMBIC U JOCTATOYHBIC IS PEIICHUS 3aa9n
dbopmyisl (hopmyiia TUH3BI, yBeIUUeHHE JIUH3bI). Chenan yeprex. B
pacuerax ecTh OIIMOKa Uik He 0oJiee IBYX HEJI0YETOB.

4 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmyitel (hopmyiia TUH3BI, YBeIMUCeHHE JIMH3BI). Caenan yepTex. .B
pacuere Win 4epTekKe JOIYIIEH HeI0UeT WIIH apupMeTHIecKas
omuOKa.

5 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyiibl (hopmyia JIMH3BI, YBEIMUYCHHUE JIMH3bI ). BEITIOTHEH YEPTExK.
CrenaH BepHbIN pacyeT. BeIoaHEHa MPOBEPKA pa3MEPHOCTH.

JuaakTuyeckas equHuna: 2.1 onuceiBaTh U OOBSICHATH GU3HUCCKUE SBJICHUS U
CBOICTBA TEJ: IBI)KCHHE HEOECHBIX TET M HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA
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ra3oB, KUJKOCTEN U TBEPABIX TEJ; MNEKTPOMArHUTHYIO MHIYKIHIO, PACTIPOCTPAHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJJHOBBIE CBOMCTBA CBETA; U3JTyYEHUE U TIOTJIOLICHUE CBETA
aToMoM; GoTorddexT;

3ansaTue(-1):

6.2.4.CriennanbHas Teopust OTHOCUTENBHOCTH. [locTynarel. CiiencrBus. PensaruBucrekas
nuHaMmuKa. CBs3b MEKy MAacCOM U SHEpPruei

3ananue Nel

Ha ckosbko yBeIuduuTCs Macca Tena, eClid JOMOJIHUTENBHO cooomuT emy 9 T/Ix
SHEpPrun?

Ouenka Ilokazamenu oyenku
3 3amucana ¢popMyIia CBSI3M MAacChl i SHEPTHUH.
4 3anucana Gpopmyiia CBSI3U MAacChl U DHEPTUHU, CJICTIAH PACUET MACCHI.

Ommbka B mepeBojie €AUHULL.

5 3amava peleHa MmoyHo U npaBuwibHO. [lomyyeH oTBET B KT (UJTU B T)
Cnenana npoBepka pa3MEpHOCTH..

2.9 Texymuii koHTpoab (TK) Ne 9
Tema 3anstus: 7.1.5.KonrponbHas padota no teme "KBanroBas gpusuka u Qpusrka
aToMa M aTOMHOTrO siapa'
Metona u popma kontpoJsi: KonrpoarsHas padora (Onpoc)
Buna konTpoas: [lucbMeHHass KOHTpOJIbHAsE padoTa 1Mo TeMe
JMunakTuyeckas equauna: 1.4 BKiag pOCCUUCKUX U 3apyOCKHBIX YUEHBIX, OKA3aBIINX
HanOoJIbIlIee BIUSHUE HA Pa3BUTHE (PU3UKH
3ansaTue(-s1):
4.3.4.O5eKTpUUECKUl TOK B BaKyyMe. J[ByXaJeKTpoaHas jaMia . DIeKTPOHHO-JTy4eBast
TpyOKa.
5.1.1.CBoGoanbIe 35ekTpoMarHuTHeIe Kosiebanusi. Kontyp Tomcona.
5.1.4.IlonHOE CONPOTUBIIEHUE MOCIEA0BATEIILHOM LIETTH EPEMEHHOT0 TOKa. 3akoH Oma
IUIs1 e TIEPEMEHHOr0 ToKa,conepxkaiiei R,L,C.
5.2.1.OnextpomarnutHsle BoaHBbL. [IIkana OMB. [Ipunuuns! paguocsssu. Paguonokanys
6.2.5.KonTtposbHas padora o teme "Onruka"
3ananue Nel
Pacckaxute KOpoTKO 00 OTKPBITUH ['eplieM 371eKTPOMarHuTHHIX BOJIH.
[Tpumep oTBeTa: INEKTPOMArHUTHBIE KOJIeOaHUs U BOJTHBI [ epir momyyan 3a cuer
BO30YKJICHUS CEPUU UMITYJIBCOB OBICTPONIEPEMEHHOTO TIOTOKA B BUOpATOPE MPU TTOMOIITU
MCTOYHHMKA MOBBIIICHHOTO HaNPsHKeHMs. BRICOKOYACTOTHBIE TOKHM MOKHO OOHAPYKHUTh
Ipy MOMOIIM KOHTYypa. YacTora konebaHuit mpu 3ToM OyIET TEM BBIIIE, YEM BBIIIE €T
€MKOCTbh U UHAYKTUBHOCTh. HO mpu 3TOM OoJiblliasi 4acToTa HE SIBJISIETCS rapaHTHEH
WHTEHCUBHOTI'O MOTOKA. /{7151 mpoBeaeHns CBOMX ONBITOB I 'epil npruMEHNI JOCTATOYHO
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IPOCTOE YCTPOMCTBO, KOTOPOE CETOAHS TaK M Ha3bIBatoT — "BuOpatop I'epia"-
KOJie0aTeIbHbINH KOHTYP OTKPBITOrO THIIA.

Ouenka Ilokazamenu ouenku

3 [IpaBWIIBHO IepelaHa CyTh OTKPBITHS.

Pacckas copepuT ynnoMuHanue 006 OTKPBITOM KoJieOaTeIbHOM
KOHTYpE.

5 Paccka3 coaepxut pusznueckoe 000cHOBaHUE u3nyueHus OMB

JlupakTuyeckas elMHuNa: 2.6 BOCOPUHUMATh U HA OCHOBE NOJYYEHHBIX 3HAHUN
CaMOCTOSATENLHO OIIEHUBATh MH(GOPMAIIHIO, coMlepkalytocs B cooomenunsx CMU, 1n-
TEPHETE, HAYYHO-ITOMYJIIPHBIX CTaThX;

3ansaTue(-s1):

7.1.2.CtpoeHnue sapa. DHeprus cBs3u Aapa. AnepHble cuiibl. PaaroakTUBHBIE
npespateHus. [Ipasuna cmenienus. Jlenenue saep. 3akoH paJOaKTUBHOIO paclaja.
3aganue Nel

[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIpHOM cTaThu (coobmenus CMU, cTtaTtbu HHTEpHETA).
OTBETUTH HA BONIPOCHI K TEKCTY

[Tpumep:

OTKpbITHE PEHTTEHOBCKUX JIyYen

PentrenoBckue ayun Obutd OTKPBITHL B 1895 1. HemenkuMm ¢usukom BunbrensmMom
Pentrenom. Pentren 3ameTu1, 4To mpu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB Ha JIFOOBIX
IPEMSATCTBUSAX BO3HUKAET CHJIBHO IPOHUKAIOLIEE U3TyUYE€HNE, KOTOPOE YUEHbII Ha3Bal X-
Jay4yaMu (B JaJIbHEMILIEM 3a HUMHU YTBEPJAUTCS TEPMHUH «PEHTIC€HOBCKHUE Iyun»). Koraa
PenTren nepxan pyky Mexay TpyOKOW U 3KpaHOM, TO Ha dKpaHe ObUIM BUHBI TEMHBIE
TEHU KocTel Ha poHe O0Jiee CBETIBIX OUEPTAaHUI BCEIl KUCTH PYKH.

Cxema cOBpeMEHHON PEHTI€HOBCKON TPYOKH J1J1s odyueHus: X-yuyel NpeCcTaBlIeHa Ha
pucyske. Karox 1 npencrasiser co0oil moaorpeBaeMyto BoJib(ppaMoBYIO CIIUpab,
UCITYCKAIOIIYIO 31eKTPOHBI. [I0TOK 371€KTpOHOB POKYCHPYETCS C MOMOUIBIO0 HIUIUHApPA 3, a
3aTeM COyAapsAeTcs ¢ METAJUIMUYECKUM 3JIeKTpoaoM (aHoaoM) 2. [Ipu TopMoxeHUn
AJEKTPOHOB ITy4YKa BO3HUKAIOT PEHTT€HOBCKHUE JTyun. Hanpspkenue Mex 1y aHOAOM U
KAaTOJIOM JIOCTUTAE€T HECKOJIbKUX JIECATKOB KUJIOBOJBT. B TpyOKe co3znmaercs riryOoKui
BAaKyyM; JaBJICHUE ra3a B HEW HE NPEBBIIIACT 10 Mm pT. CT.

CoryiacHO IPOBEIEHHBIM UCCIEI0BAHUSIM, PEHTI€HOBCKUE Jy4YH AEHCTBOBAIN HA
(OTOIIaCTUHKY, BBI3bIBAJIM HOHU3ALIMIO BO3/TyXa, HE B3aUMOJICHCTBOBAIIN C
ANEKTPUYECKUMU U MAarHUTHBIMHU TOJIsIMU. Cpa3y ’k€ BO3HUKIIO MPEIIOJIOKEHUE, UTO
PEHTI€HOBCKHE JIyYd — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTIIMYHE OT CBETOBBIX
JTy4eil BUIMMOTO yYacTKa CIEKTpa U YIbTpa(HOIEeTOBBIX JIydeil HMEIOT ropas3zio
MEHBIIYIO JUIMHY BOJIHBL. HO ecnu peHTreHoBCcKoe U3llydeHue IpeacTaBisieT co0oil
AJIEKTPOMAarHUTHBIE BOJIHBI, TO OHO JIOJKHO OOHApY’KMBaTh AU(PPAKIHIO — SIBJICHUE,
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npucyliee BceM BHUiaM BOJIH. JJudpakinio peHTTeHOBCKUX BOJIH YJ1aJJ0Ch HAOII01aTh Ha
Kkpuctamiax. Kpucrami ¢ ero nepuogn4ecKkoi CTpyKTypOHr U €CTh TO YCTPOMCTBO, KOTOPOE
HEU30€KHO JI0JKHO BbI3BATh 3aMETHYIO AU(MPAKLIHUIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJIMHA
ux OJu3Ka K pazMepaM aTOMOB.
1.CornacHo TEKCTY, PEHTT€HOBCKHE JIy4l 00pa3yroTcs
1) mpu pacnipocTpaHeHUH SIEKTPOHOB B BAKyyMe
2) npu pacrpoCTPaHEHUHU IEKTPOHOB B razax
3) 1pu Pe3KOM TOPMOIKECHHH OBICTPBIX AJIEKTPOHOB HA MPEIISITCTBUH
4) npu B3aMMOJIEMCTBUU JIEKTPOHOB C MOJIEKYJIaMH ra3a
2.Uto sBNgeTCS 1I0Ka3aTEIbCTBOM BOJHOBOM MPUPOIBI PEHTTEHOBCKUX JTyuei?

1) BbICOKas MPOHMKAIOIIAsA CIIOCOOHOCTh PEHTT€HOBCKUX Jyuen
2) B3aUMOJICUCTBUE C SIEKTPUUYECKUM I0JIEM
3) B3aMMOIEiCTBHE C MATHUTHBIM TOJIEM
4) nudpakius Ha KpUCTaiax
3.KakoBa npupo1a pEHTT€HOBCKUX JIy4ei?

PEHTI€HOBCKHUE JIyYd — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTIIMYHE OT
CBETOBBIX JIy4ell BUIMMOI'O y4acTKa CIEKTpa U yIbTPAPHUOIETOBBIX JyUeil UMEIOT ropasio
MEHBIITYIO JUTHHY BOJTHBI
4. Kakue BOJTHOBBIC SIBJICHHSI IIPUCYIIN PEHTICHOBCKOMY H3TYyYEHUIO?

PEHTT€HOBCKOE U3JIy4€HUE MIPEJICTABISIET COO0M 3JIEeKTPOMAarHUTHBIE BOJIHBI, OHO
oOHapyxuBaeT nudpakiuio, UHTEPHEPEHITNIO, TOIIPU3AIHNIO- TO €CTh — SBIICHUS,
IPUCYIIME BCEM BHJIaM BOJIH.

OueHKa Hokazamenu OUEHKU

3 TekcT MOHAT BEPHO, B OTBETAX HA BOMPOCHI COACPHKATCS OIIUOKH .

TekcTt oHsT BCPHO, B OTBCTAX COACPKATCA OJUH-ABA HCA0YCTA.

5 TekcT noHAT U IMpOaHAJIU3UPOBAH. OTBeTHI HA BOIIPOCHI ITOJIHBIC 1
HCYCPIIBIBAOIIUC.

JqunaxkTnyeckasi exmauna: 2.10 ucnonab3oBaTh TPUOOPETCHHBIC 3HAHUSI K1 YMECHUS B
MPAKTUYECKON JEATeIbHOCTU U MIOBCEAHEBHOM KU3HU: JJIs1 0OecTiedeHus: 0€30MacHOCTH
KUZHEACATEILHOCTH B MPOIIECCE UCTI0JIB30BAHMS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEACTB PATUO- U TEIIEKOMMYHUKAIIMOHHOMN CBSI3U; OLICHKU BIIUSIHUS
Ha OPraHU3M Y€JIOBEKA U APYTHUE OPraHU3Mbl 3arPS3HEHUS OKPYKAIOLIEH CPEIbI;
palMOHATIBLHOTO TPUPOAONIOJIH30BAHHUS M 3AIIUTHI OKPYKAIOIIEH Cpeibl.

3ansaTue(-s1):

4.1.4.9nexktpoemMkocTb. KoHneHcaTOphl U UX TUIBL. DJIEKTPOEMKOCTh IIIIOCKOTO
KoHieHcaTopa. CoequHEHNE KOHAEHCATOPOB. JDHEPTUS JIEKTPUUECKOTO TTOJIS.
4.3.6.291eKTpUYECKU TOK B MOJYIPOBOJIHUKAX.

4.4.3.MarauTHOE MoJI€ B BEIIECTBE. Y CTPONCTBO U MPUHLIMI ACHCTBUS
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AIEKTPOU3MEPUTENBHBIX TPUOOPOB

6.1.2.JIunze! . [Toctpoenne nzodpaxenuit. opmysia TOHKOM JIMH3BI.

6.1.3.0npenenenne GOKyCHOTO pacCTOSIHUS JTUH3bI

6.2.2. Uurepdepenuus ceera. [Ipumenenne uateppepeHnmn

6.2.3. ludpakuus ceeta. [{udpaknronnas pemerka. Mzmepenne MHBI CBETOBOI BOJIHBI
7.1.4. 5 nepubie peakuun. AnepHbiil peakTop. ATOMHbBIE 3NEKTpocTaHuu. TepmosiaepHas
peakius

3aganue Nel

Urto takoe nzoronsl? Kak ux nonyyaror? [IpuBectr npuMepsl UCIIOIb30BaHUS
PaauOaKTUBHBIX U30TOMOB.

[Tpumepsr:IIpeBpalieHre aTOMHBIX sIIEp BELIECTB B Ipyrue sapa. [I[pumenenue
PaaMOaKTUBHBIX H30TOMIOB U MEYEHBIX COCTMHEHUN JJIsl UCCIIEA0BAHUS OPTAHOB U CUCTEM
YeJIOBEKa C 1IeJIbI0 paclio3HaBaHUs U JieueHus OoJie3Hel. PaaroakTUBHBIN METO aHAIM3a
BelIecTBa. Painon30TONHbIE UCTOUHUKHU YHEPTUU.

Ouenka Ilokazamenu ouenku

3 B oTBeTte copepkaTcsa HEAOUETHI MM OTBET HEMOJIHBIM.

4 B otBeTe coneprkarcst olMH-/1Ba HEAOUYETA.

5 IIpuBeneHs! MpUMeEphI IOIHBIE U UCUEPIIBIBAIOIINE.

3ananue Ne2

[lepeuncnuth GakToOphl BO3AECHCTBUS paAuallid Ha OPTAaHU3M YEJIOBEKA U METObI 3alUTHI
OT paaualnuu

[Ipumep oTBera:

(axkTopsbl Bo3ACHCTBUSA paaualuu

1. Bpems — yeM MeHBLIE TPOIOKUTEIBHOCTD BO3ICMCTBHUS, TEM JIYUIIIE;

2. PaccrosiHue — 4eM Jlalibliie OT UICTOYHUKA Paualii, TEM JIyUllIe;

3. IIperpanbl — uem OOJbIIE TPENSATCTBUN MEXKY Y€JIOBEKOM U UCTOYHUKOM
PaIMOAKTUBHOIO U3JIYYEHHUS, TEM JIyUllIe

MeTtobl 3a1UTHI:

Du3NYECKHUe :

3amuTa BpeMeHeM

3ammuTa pacCTOsIHUEM

3ammTa 3KpaHUPOBaHUEM

JleakTuBaIys NpoAyKTOB, OOBEKTOB

3ammTa OpraHoB JbIXaHUS U KOXKHU

Bentunsnus noMeneHuid YucThiM (He3apa’KeHHbBIM) BOIYXOM
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XHUMHUYECKHE

Hcnonp3oBanue paguonpoTEKTOPOB

Hcnonp3oBanue MeamnpenapaTon

CaHUTAapHO-TUTHEHUYECKNE MEPOTIPUSATHS

Hcnonb30BaHKE 3alIUTHBIX MATEPUATIOB

bunonoruyeckue:

HCTOJIb30BAHNE MPOAYKTOB , CBA3BIBAIOIINX PATUOHYKIUIBI
HCII0JIb30BaHNE BUTAMHUHOB

YCKOPEHME MPOLIECCOB BBIBEICHUS PAJUOHYKIMAOB U3 OpPraHnu3ma

Ouenka Ilokazamenu oyenku
3 B npuBeneHHbIX (pakTOpax U METOJIaX COJAEPIKATCS HETOUYEThl WU
OTBETHI HEMOIHbIC ( HE MeHee 2/3 MpaBUIIBLHBIX OTBETOB).
4 B npumepax conepxarcs oquH-ABa HEOUETA.
5 [TpuBeeHbI MPUMEPHI MOJTHBIE U UCUEPIIBIBAIOIIILE.

JAupakTuyeckasi eIMHUNA: 2.2 OTJIMYATh TUIOTE3bl OT HAYYHBIX TCOPUIA;

3ansaTue(-1):

2.4.4 KontponbHas paboTa no pazzaeny "MexaHuka"

4.1.1.OmekTpudecKknii 3apsaa ¥ €ro cBOMCTBa. 3aKoH KyJtoHa. DIeKTpOCTaTUIECKOE TOJIE.
Hanpspkennocts nostst. [IpyHiun cynepno3unum nosieu.

4.3.1.2neKTpU4eCKUil TOK B MeTaJlIaX. 3aBUCUMOCTb COMTPOTUBJIEHUS OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

5.1.2.IlepemMeHHBII TOK, CIOCOOBI €10 MOJIy4eHHs.. MOIITHOCTh B IIETH IIEPEMEHHOTO
TOKa. MeTOl BEKTOPHBIX JUArPaAMM.

5.1.3.ConpoTtuBieHne, EMKOCTh U UHAYKTUBHOCTD B LIEMU IEPEMEHHOIO TOKA.
5.2.1.2nexrpoMaruuTHbie BoJiHbIL. [IIkana OMB. [Ipunuunel paaunocsssu. Paguonokaus
6.2.4.CneunanbHas Teopusi oTHOcUTENbHOCTH. [locTynatel. CrnenctBus. PenaruBuctckas
nrHamuka. CB3b MEXIy MAacCOl U SHEpPrueu

7.1.1.Ctpoenue aroma. [ImanerapHas moznenb atoma, ee npotuBopeuuns. KBantossie

noctrynartsl bopa. M3nyuenne u nornoieHue ceera atoMoM. CeKTpbl U CIEKTPaTbHbBIN
aHau3.

3aganue Nel

1. CkONBKO HYKJIOHOB, POTOHOB U HEUTPOHOB COAEPKUTCA B sifipe ypaHa 92 U2357?

2. IIpu 6ombapaupoBke amomunus 13AI127 a-yactuniamu oopasyercs uzotomn gocdopa
15P30. Kakas yactuia uCIyCKaeTcsl TPy 3TOM SIAEPHOM NpeBpalieHun? 3anuIunTe
SIEPHYIO PEAKIUIO.

3. Ilepuoxa nonypacnaaa paaruoakTuBHOTO ona-131 pasen 8 cyrok. Paccuuraiite, 3a
KaKoe BpeMs KOJIM4YeCcTBO aToMOB ona-131 ymensmures B 1000 pas.

4. Onpenenute 1eeKT MacChl, SHEPTUIO CBS3H U YACIbHYIO SHEPTHIO Spa aToMa a30Ta
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TN14.

5. B xakoii anemenT npespaiiaercs uzoton Topus 90Th232 nocine a-pacrana, 1Byx 3-
pacrnajioB U €1lle OJIHOTO O-pacrnana?

Ouenka Ilokazamenu ouenku

3 [IpaBunbHO pelieHsl 3 U3 5 3a1a4

[IpaBriibHO pemeHs! 4 U3 S 3a1a4

5 [IpaBunbHO pelieHsl 5 U3 5 3axa4

JAupakrnyeckasi exmHuna: 2.4 NpyuBOIUTh NPUMEPDI, TOKA3bIBAIOIIUE, YTO:
HAOJIIOICHUS M SKCTIEPUMEHT SIBJISIIOTCS OCHOBOM JIJ1s1 BBIIBMXKEHHUS TUIIOTE3 U TEOPUHA,
MTO3BOJISIFOT MTPOBEPUTH HCTUHHOCTh TEOPETHUUECKUX BBIBOJIOB; (pr3nuecKkas Teopus JaeT
BO3MOKHOCTh OOBSCHSITh U3BECTHBIC SIBJICHUS IPUPOJIbI U HAYUHBIC (PAKThI,
MpEJCKA3bIBAThH €111€ HEU3BECTHBIC SIB-TICHUS;

3ansaTue(-1):

3.3.4.KoutpoiubHas padbora no teme "MKT U T/1"

4.1.1.2nexkTpudeckuii 3aps U ero cBoiicTBa. 3akoH Kynona. DnekTpocTatuieckoe moiie.
Hanpsxennocts noss. [IpyHuun cyneprno3suiuny noiei.

4.2.2.0npenenenue IJIC 1 BHYTPEHHETO COPOTUBJIEHUSI UCTOYHUKA TOKA.
HccnenoBanue nociie10BaTeIbHOTO U NapalieIbHOTO COETMHEHUSI PE3UCTOPOB
4.3.4.O5eKTpUYECKUil TOK B BaKyyMe. J[ByXaJeKTpoaHas jaMia . DIeKTPOHHO-JTy4YeBast
TpyOKa.

4.4.2.Cuna Amnepa. Cuna Jlopenua. Ix npuMeHeHue.

5.2.1.2nexrpomarautHbie BoJiHbL. [IIkana OMB. [Ipunuunel paguocsssu. Paguonokanus
6.2.4.CrnennanbHast TeOpusi OTHOCUTENBHOCTH. [locTynarel. CrienctBus. PensaruBucrekas
nuHaMuKa. CBSA3b MEKy MaCCOM U DHEPTUEN

6.3.1.TeroBoe n3nyuenue. ['nunoresa Ilnanka. KopnyckynsipHO-BOJIHOBOW yalnu3M.
CaeToBo€ naBieHue. XMMUYECKOE JICHCTBUE CBETA.

6.3.2.dororddexr. 3akonsl poTtorddekra. YpapHeHHE DHHINITEHHA.

6.3.3.Pemenue 3anay no teme "KBanroBas puzuka"

7.1.1.Ctpoenue aroma. [Inanerapnast mozenb atoma, ee npotuBopeuuns. KBantopbie
noctynatsl bopa. M3nyuenue u nornoiieHue ceera atoMoM. CeKTpbl U CIIEKTPaIbHbIN
aHamu3.

7.1.2.Ctpoenue sanpa. DHeprus cBs3M sapa. SnepHeie cuibl. PainoakTuBHbIE
npeBpauieHusd. [IpaBuna cmenienus. [enenue saep. 3akOH paguoakTUBHOTO paciaja.
7.1.3.MeToabl HAOTIOICHUS U PETUCTPAIIMU HOHUZUPYIOIINX U3TyueHHi. buonoruueckoe
JNEUCTBUE UOHUZUPYIOIINUX U3TTyYCHUN.

3ananue Nel

[IpuBeanTe mpuUMeEPHI OTKPHITUM, CITYKAIIUX T0KA3aTEILCTBOM CIIOXKHON CTPYKTYPbI
aToma.

OTKpbITHE PIEKTPOHA, paauoaKTUBHOCTH. [lepuoanueckuii 3akon Menjeneena,
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dotoaddexr, onbiThl Pezepdopra (0 Kak10M HY>KHO HEMHOT'O PaccKasarh)

Ouenka Ilokazamenu oyenku
3 OTBeT HENnoJIHbIN (MPUBEIECHBI IPUMEPHI, HO HET OMUCAHUS
OTKPBITU)
4 OTBeT BepeH,HO B OMMCAHUU OTKPBITHI coAepkKaTCsi HETOUHOCTH )
5 OTBeT BEPHBI, OJHBIN, PA3BEPHYTHIN, aPTYMEHTUPOBAHHBIN.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
1

MO2KeT ObITh BbICTABJIEH ABTOMATHYECKH I10 pe3yJabTaTaM TEKYIIHUX KOHTpOJIeﬁ

Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Ompoc)

Buja koHTpPOJIsi: TI0 BEIOOPY BBHIMIOTHUTH JBA TEOPETUUCCKUX U JIBA MPAKTHUECKUX
3aIaHUs

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

1.1 cmbicn oHSATHH: (HU3UYECKOE SIBICHHE, TUTIOTE3a, 3aKOH, TEOPHUs, BEIIECTBO,
B3aMMO/ICHCTBHE, FJIEKTPOMArHUTHOE T10JI€, BOJIHA, (DOTOH, aTOM, aTOMHOE SI/PO,
MOHU3HUPYIOIINE U3ITyUEeHUs, IJIaHETa, 3B€3/1a, rajJakThka, Beenennas;

3apanue Nel (M3 TeKyero KOHTpOJIsi)
Uto Ha3bIBaeTCs MHEPIMAIBLHON cucTemMon orcuera? KakoBbl rpaHUIIbI TPUMEHUMOCTH
ator monenu? IIpuBeaure npumepsl Ted, KOTOpbie MOXKHO cuntath MCO B JaHHBIX
YCIIOBUSX.

(ITpumep otBeta: UCO- cuctema otcuera, IBHXKYILAICS PABHOMEPHO U MIPSIMOJIMHENHO
WJTU TTOKOSAIIAsCS.
Ot10 dusnyueckas MoJelb, T.K. B ipupoae uctuHabx MCO He cymiecTByer.
[Tpubmmxenno moxuo cuntath MCO m1060€ Teno, KOTOPOe MOKOUTCS UITH JIBHXKETCS
PaBHOMEPHO B IAHHBIX YCIOBUSIX,
B cooTBeTcTBUU C | 3akoHOM HbroTOHa. Bce MCO paBHOIIpaBHBL.
[Tpumepsi: 3emis (eciu paccMaTpUBaeTCs ABMYKEHHE 110 €€ TOBEPXHOCTH ), MOE3],
JBUKYIIUNCS pABHOMEPHO, MPSMOJIMHENHO WU MOKOSIIHIACS, TI000€ TeJo, IBHKYIIeeCs
IPSIMOJIMHENHO 0€3 YCKOpEHHs)

Ouenka Ilokazamenu ouenku

3 OTBeT B LEJIOM NMPABUIIbHBIN, HO HETOYHBIN (HE COOTBETCTBYET
PUBEIEHHOMY ONPEIEICHUIO), WIH HE IPUBEICHbBI TPAHULIBI
IIPUMEHMMOCTH MOJEIIH, WA HE IPUBEACH IPUMED.

4 OtBeT B OcJIoM HpaBHHLHLIﬁ HO COACPKUT HCTOYHOCTH, HC
MPpUBOAAIINC K HCKAXKCHUIO CYTH, IIPUBCACHBI IIPUMCPHBI, HC HC NTdHbI
ITOSICHCHHMUAI.

5 OTBeT NpaBUIbHBIN, CONEPKUT OMPEACICHUE U TPAHUIBI
npumenumocT mojaenu MCO. IIpuBeneHsl npuMepsl U MOSICHEHUS K
HUM.
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JAnaakTuyeckasi eIMHULA 1JISI KOHTPOJIS:

1.2 cMblica (pU3MYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CUJla, UMITYJIbC, padoTa,
MEXaHUYECKas SHEPIusl, BHYTPEHHsISI SHEPTHs, aOCOMIOTHASI TEMIIEPATypa, CPEAHSIS
KMHETUYECKAsl SHEPTHUsl YACTHUIL BEIIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN
AIEKTPUYECKUH 3apsi;

3ananue Nel (M3 TeKylero KOHTPOJIsi)

[ITap maccoii 5 Kr ABMKYIIUNACS CO CKOPOCTHIO 2 M/C HaJeTaeT Ha MOKOAIIUNACS OPYyCOK
Maccoy 2 KT U Jajee ABUKETcA BMecTe ¢ HUM. KakoBa CKOpOCTh Ten nociie
CTOJIKHOBEHMS?

Ouemca Hokazamenu OUEHKU

3 3amucaHbl HEOOXOIMMBIEC U JOCTATOYHBIC IS PEIICHUS 3aa9n
dbopmyiibl ( 3aKOH COXpaHEHHS UMITYJIbCa B BEKTOPHOM WU B
ckansipHoil popme) He BrimosHeHbI Mpeodpa3oBaHus AJis pacyeTa
CKOpPOCTH TEJ WM B HUX COJEpKUTCS omnbka. Unu: B pacuerax ecth
omnoOKa , MPUBOAIIAs K HEMPaBUILHOMY OTBeTy. HeT mpoBepku
pa3MEpHOCTH.

4 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIC JUIsl pELICHUS 3a/1a4u
(bopMyJIbL.(3aKOH COXPAaHEHHSI UMITYJIbCA B BEKTOPHOM U CKaJISIPHOU
dbopmax) BeimosiHeHbI peoOpa3zoBaHus ISl pacyeTa CKOPOCTH TE .
Cnenan pacuet .B pacuere qomyliieH He104YeT Wiu apupMeTHIeCKast
omubka. Mnu : He BbInosiHEHa TpoBEpKa pa3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
(bopMyIIbI..(3aKOH COXpAaHEHUSI UMITYJIbCA B BEKTOPHOM U CKaISIPHOU
dbopmax) BeimosHeHbI peoOpa3zoBaHus Il pacdeTa CKOPOCTH Tell
Cnenan BepHbIU pacueT. BollonHeHa npoBepKa pa3MepHOCTH.

3aganue Ne2
OTBETUTH HA OJVH U3 TEOPETUUECKUX BOMPOCOB:

. UTOo Ha3bIBaETCsI MEXaHUYECKUM JIBUKECHUEM ?

. Uto Takoe MaTepualibHasi TOUKA U JUIsl 4eTO BBEACHO 3TO MOHATHE?

. Uro takoe cuctema orcueta? [ yero oHa BBOAUTCS?

. UTo Ha3bIBaIOT TpaeKTOpUeH nBmxkeHua? UTo Ha3bIBAIOT JUIMHOW MYTH U
nepemMeleHnemM? B ueM oTamumue nyTH OT nepeMenieHus?

5. Kakoe 1BuXk€eHHE Ha3bIBAIOT PABHOMEPHBIM MPSAMOJIUHEUHBbIM? UTO HA3bIBAOT

CKOPOCTBIO PABHOMEPHOTO MPSMOJIUHEUHOTO IBUKEHUS?
6. Kak onpenennutb KOOpIAUHATY TeJa, 3HAsl IPOCKLUIO IEPEMELLICHHUS ?
7. Kakoe nBUKEHHE Ha3bIBAIOT HEPABHOMEPHBIM, WJIN NEPEMEHHBIM? UTO Ha3bIBAIOT

A W N =
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11.

12.

13.

14.

CpeIHEeN CKOPOCThIO MEPEMEHHOTO JBUKEHUS?

. UTo Ha3bIBalOT MTHOBEHHOM CKOPOCTBIO HEPABHOMEPHOTO ABMKEHM? Kaknm

CI0COOOM MOKHO OIPEIEIUTh MTHOBEHHYIO CKOPOCTh Teja?

. UTO Ha3bIBalOT YCKOPEHUEM?
. Hanumure Gpopmyity KOOpIMHATHI TeJla IPU PABHOYCKOPEHHOM MPSAMOJIUHEITHOM

JBU>KCHUH.

Kak mo rpaduky ckopocT paBHOYCKOPEHHOTO JBMKEHUS MOKHO ONIPEICTUTh
YCKOPEHUE U MYThb, MPONAEHHBIN TEJIOM B 3TOM JIBUKEHUU?

Urto Ha3bIBaIOT CBOOOAHBIM MajieHueM Tena? [lpu kakux ycrnoBusX MajeHue Tel
MOKHO CUUTaTh CBOOOAHBIM? KakuM BUIOM JBUKEHUS SBIISETCS MaJICHUE TEN?
UYro Takoe yckopeHHre cBOOOIHOrO najieHus? 3anumure GopmMyiry. 3aBUCUT JId
YCKOpEHHE CBOOOHOIO MaJIEHUs T€J OT MaCChI?

Hanummre dhopmyiibl, onuchIBaOIIMEe CBOOOIHOE MaICHUE TEI:

CkopocTsb Teina B 1r000i MOMEHT BPEMEHH;

I1yTb, MPOMAECHHBIN TENOM 3a ONPEACIICHHOE BPEMS;

3HaueHUe CKOPOCTH TeJIa MOCIIE MPOX0KIECHUS ONPEAEIEHHOTO Iy TH;
[Ipo10KUTENEHOCTE CBOOOHOTO MaJACHMS C ONPEACIIEHHON BBICOTHI.

. C KakuM yCKOpEHHEM JIBIXKETCSI TeJI0, OPOIIEHHOE BEPTUKAILHO BBEpX? Uemy

PaBHO U KaK HAMpPaBJIEHO 3TO YCKOpPEHUe?

. Hanumure (1)0pMy.III>I, OIMMCBhIBAIOIMMEC ABMXKCHUC TCJIA, 6p0HIeHHOPO BCPTUKAJIBHO

BBEpX:

CkopocTsb Teina B 11000l MOMEHT BPEMEHH;

MakcuMaiibHast BBICOTa IOAbEMA TENA;

BrIcoTa, Ha KOTOPYIO OJHUMAETCA TEJIO 3a ONPEACIICHHOE BpEMS;
Bpewms nonera.

0uem<a Ilokazamenu OUEHKU

3

OTBeT NpaBUIbHBINA HO HETOUHBIN WM HETIOJIHBIHN, WK COJEPAKUT
HE3HAYNTEIbHBIC OITMOKU

OTBeT NpaBUIbHBIN, HO HETIOJIHBIN

OTBeT MOJHBIN, TPaBUIIbHBINA, UCUEPIBIBAIOIINH.

JupakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

1.3 cmbIcT (DU3UYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TSATOTEHUS,
COXPaHEHUs YHEPTHH, UMITYJIbCa U JIEKTPUUECKOTO 3apsiaa, TEPMOAMHAMHUKH,
AJIEKTPOMArHuTHOM MHIYKIUH, GOoTodPDEKTa;

3aganue Nel (M3 TeKylero KOHTPOJIsi)
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Ha npy>xxune xectkocthsio 40 H/m Bucut rpy3 maccoit 200 r. Onpenenure AJIUHY
npyxuHbl. B He1epopMUpOBaHHOM COCTOSIHUU JJIMHA MPY>KUHBI paBHa 10 cm.

Oueuka Ilokazamenu OUEHKU

3 3anucanbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmys (3akoH ['yka, cuna TsokecTH, 2 3akoH Heiotona). He
BBITIOJIHEHBI MaTEMaTHYECKUE TTpeoOpa3oBaHus( HAXOXKIEHUE JJTUHbI
nehopMUPOBaHHON MIPYKUHBI) B MaTemaTudyeckux mpeodpa3zoBaHUsSX
WM pacyeTax ecTh OIIMOKa, MPUBOAIIAS K HEIPABUILHOMY OTBETY.
Wnm : ve BeimonHeH nepesoj eaunui] B CU, He caenana npoepka
Pa3MEepHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4u
dbopmymsi(3akoH ['yka, cuna Tsokectu, 2 3akoH HeroToHa).
BrinonHeHbl MaTeMaTH4YecKue npeoopa3oBaHusi( HAX0XKICHUE TJIUHbI
nedhopmupoBaHHON TPy )uHbI). Crenan nepeon eauHuil B CHU.
Cnenan pacuet. B pacuere gomyiieH Heo4eT win apupMeTudeckast
omrOKa, He MPUBOIAIIAS K HEBEPHOMY OTBETY. WM . He BbInonHeHa
pOBEpKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dopmynbi(3akoH ['yka, cuna Tskecty, 2 3akoH HproTOHA).
BrinonHensl MaTeMaTnyeckue npeoOpa3oBaHmsi( HAX0XKICHUE JUTMHBI
nehopMupoBaHHON NPy )uHBI). ClenaH BepHBIA pacyeT. BrimonHeHa
IIPOBEpPKA pa3MEPHOCTH.

3aganme Ne2

OnpenenuTs yCKOpEHHE CBOOOIHOIO MajieHus Ha BbicoTe 20 KM HaJl MTOBEPXHOCTHIO
3emun, paguyc 3emau 6400 kM, yCKOpEeHHE Ha TOBEPXHOCTH 3eMiin 9, 81 M/c2 (He
OKYpYTIJIATH!)

Ouenka Ilokazamenu ouenku

3 3aMuCcaH 3aKOH BCEMUPHOTO TATOTEHUS, OTBET HE HAWICH WU
COJICPKUT OLITUOKU

4 3anucaH 3aKOH BCEMHUPHOTO TATOTEHHUS, cliefiaH pacyeT. Her
IIPOBEPKH Pa3MEPHOCTH WJIM OTBET COACPIKUT HE3HAUNTEIbHBIC
OIIINOKM

5 Pemenne BepHoe, MoHOE, CACIaHa MPOBEPKA PA3MEPHOCTH

3ananue Ne3
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OTBETUTH HA OAVH U3 TEOPETUYECKUX BOIPOCOB:

1.YTo Ha3bIBaeTCSA MHEPLUEN, HHEPTHOCTHIO, MHEPLUHUAIIBHOW CUCTEMOM OTCUETA,
3aMKHYTOW CHCTEMOM TeJl, KOHCEPBATUBHBIMU CUJIAMH, IIOTEHIHAIIBHOW SHEPTUEH,
KMHETUYECKOM SHEepruei, MOJTHON MEXaHUYeCKOW 3Heprued, abCOMOTHO YIIPYTUM U
HEYNPYTUM YJIapOM, PEaKTUBHBIM JIBUKEHUEM?

1. Yto Ha3bIBaeTCs CUJION, MacCOM, UMITYJIbCOM TeJla, UMITYJIbCOM CHJIBI,
MeXaHW4YeCKo# paboToi, MomHoCThIO, FHepruei, KIIJI mexanu3zma. KakoBs
€UHULIBI U3MEPEHUS STUX BEJINYUH?

2. CpopmynupoBaTh TpH 3akoHa HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH
COXpPaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH TEIA.
Hanucars MaremaTndeckuil B 3TUX 3aKOHOB, KAKUE BEJIMYMHBI BXOJAT B 3TH
bopmybi?

3. Uem oTiimyaeTcst peakTUBHOE IBMKEHUE TeJa OT APYyTUX BUIOB nBMKeHUs? Ha
KaKOM 3aKOHE OHO OCHOBaHO? OT 4ero 3aBUCHUT CKOPOCTh OOOJI0UKHU PAKETHI?

4. ®opmyiia, CBA3BIBAIOIIAS MACCHl M YCKOPEHUS B3aUMOJEHCTBYIOIIUX TEIL.

5. Hanmmmre popmyiibl asist pacdera cuiibl, Macchl, ckopoctu MC3 Ha 10001 BRICOTE
Y JUISl pacueTa NepBOM KOCMUYECKOW CKOPOCTH, UMITYJIbCA TEJIA, UMITYJIbCA CUIIBI,
MEXaHUYECKOUW paboThl (Yepe3 CUily), MOIITHOCTH, TIOJTHOM MEXaHHUYECKOU SHEPTHH,
NOTEHIUAILHOW SHEPTUU MOAHATOrO HaJl 3eMJIEH Tea U yIpyro
nehOpMHUPOBAHHOTO TeNa, KHHETUYECKOM HEpruH, K03PPHUIIMEeHTa MOJIE3HOTO
nercTBUA MexaHn3MoB. Kakue BeTMYUHBI BXOAAT B 3TH POPMYJIbI?

6. B xakux cinydasx cuia coBepuiaeT padoTy, B Kakux HeT? B kakom ciydae cuma
COBEpIIAET MOJIOKUTEIBbHYIO paboTy, B KAKOM - OTPUIIATEIIHLHYIO?

7. Hanumure Gpopmysty aJisi 'BMEHEHUS MTOJTHON MEXaHUYECKOM SHEPTUuu Teja mpu
JNEUCTBUM HA TEJIO HEKOHCEPBATUBHBIX CUJI, KAKAE BEJIMYMHBI BXOJST B ATy

popmyity?

10. Harmutmmure opMysisl Jutst pacyeTa pabOThl CHIIBI TSHKECTH U CHITBI YIIPYTOCTH, YTO
obmero y 3tux BenuunH? Kakue BeTHMYnHbBI BXOAAT B 3TH (HOPMYIIBI?

11. ®opmyiia TeOpeMbl O KHHETUUECKON SHEPTUU, KAKUE BEJIUYHUHBI BXOJIST B ATY
bopmymy?

12. Kak u3BMEHHUTCSI KHHETUYECKasi SHEPTUsl Teja, €CIU CUJIa, MPUIOKEHHAs K Tely,
COBEpIIAET MOJIOKUTEIbHYIO paboTy, OTPULIATENIBHYIO PaboTy?

13. TTouemy KIIJ] mexanu3zmoB Bcerga Mensbline 100%?

14. Kak u3MeHUTCA NOTEHIUAIbHAS SHEPTUS TeJIa, €CJIM CUjla, IPUIIOKEHHAS K TENy,
COBEpIIAET MOJIOKUTEIbHYIO paboTy, OTPULIATENIBHYIO PaboTy?

Ouenka Ilokazamenu ouenku
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OTBeT NpaBUIbHBIIA HO HETOUHBIN WM HETIOJIHBIHN, WK COJIEPAKUT
HE3HAYUTEIbHBIE OITMOKHU

OTBeT NpaBUIbHBIN, HO HETIOJIHBIN

OTBeT MOJHBIN, TPAaBUIIbHBIN, UCUEPIBIBAIOIINH.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.1 onucweIBaTL U OOBICHSTH (1)I/ISI/III€CKI/IC SIBJICHUSI U CBOMCTBA TEI: JABHIKCHHUC HeOEeCHBIX
TCJI U UICKYCCTBCHHBIX CITYTHUKOB 3CMJII/I; CBOMCTBA ra3os, X(PI,Z[KOCTCﬁ " TBCPABIX TCII;
QJICKTPOMAroiuTHYIO HHAYKIHWIO, PACIIPOCTPAHCHHUEC 3JICKTPOMArHUTHBIX BOJIH; BOJIHOBBIC

CBOMCTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBEeTa aTOMOM; PoTOdh(DEKT;
3apanue Nel (M3 TeKylero KOHTpOJIsi)

JIndt maccoit 300 kr gBUKETCSA BEpTUKAIbHO BHU3. Cuita ynpyrocTt Tpoca pasHa 280 H.

Omnpenenure yckopeHue nugra.

Ouenka

Ilokazamenu OUEHKU

3

3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyiel (2 3akoH HeroToHa. Bec Tena, nBuxKyIIerocs ¢

YCKOpeHHGM). He BbINOJIHEHBI MAaTEMaTUYECKUE Hp€O6p330BaHI/I}I NI

B HUX coJiepkuTcs ommoOka. Mnu: B pacuerax ecTh ommoka,
NpUBOJSILIAA K HEBEpHOMY OTBeTYy. He cienana nposepka
Pa3MEepHOCTH.

3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmyiel (2 3akoH HeroToHa. Bec Tena, nBHXKyIIerocs ¢
yCKOpeHueM ). BoInoiHeHpI MaTeMaTHYeCKUe TpeoOpa3oBaHus s
pacuera yckopenus nmudra.. Craenan pacueT .B pacuere gomymieH
HEJI0YeT WJIK HeTpyOas apudmMeTrdeckas omuoka. Mnm :He
BBITIOJTHEHA TTPOBEPKA Pa3MEPHOCTH.

3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyibl (2 3akon Herotona. Bec Tena, nBuxyiierocs ¢
yCKOpeHHeM). BrImoTHeHbI HEOOXOAMMBIE MATEMATHIECKIE
npeoOpazoBanus. CrenaH BepHBIA pacyeT. BrimoaHeHa mpoBepka
Pa3sMEpHOCTH.

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.2 oTAM4aTh TUIOTE3bl OT HAYYHBIX TCOPHUIA;
JnpakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.3 nenath BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAIBHBIX JAHHBIX;
JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.4 IIPHUBOAUTDH ITPHUMCEPHI, ITOKAa3bIBAIOIIKUC, YTO: Ha6HIOI[€HI/I$I N OKCIICPUMCHT SABJIAIOTCS
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OCHOBOM ISl BBIJIBU’KEHUSI TUTIOTE3 U TEOPUI, TTO3BOJISIIOT TPOBEPUTH UCTUHHOCTh
TEOPETUUYECKUX BBIBOJOB; (PM3HUECKasi TEOPHUS JAET BO3MOKHOCTb OOBSICHATH U3BECTHBIE
SBJICHHSI IPUPOJIBbI U HAYUYHBIE (PAKThI, MPEJCKA3bIBATH €11I€ HEU3BECTHBIE SIB-JICHHUS;
3apanue Nel (M3 TeKyIero KOHTpOJIsi)

CdopmymupyiiTe 3akoHbI TepMOAHAMUKH. [lepedncinre, kKakue IKCIIePpUMEHTATHHBIC
JAHHBIE MOJIOKEHBI B OCHOBY TEPMOJUHAMUKH.

Bapuanr orBera:

1 nayano: Q = AU + A. KonuyecTBo TEIIOTHI, OJIYyYEHHOE CUCTEMOM, UJIET Ha
M3MEHEHUE €€ BHYTPEHHEN SHEPIUH U COBEpPLICHHE paOOThl HaJl BHEIIHUMU TeJIaMU.
[lepBbIit 3aK0OH TEPMOJAMHAMMKH SIBJISIETCS 000OIIIEHUEM OTBITHBIX (DAKTOB.

[Tpumepsi: (paboTa ra3a npu pacHIMPEeHNUH, MOBBIIICHUE ABJICHUS ra3a MPU HarpeBaHUU,
HarpeBaHue rasza npu aguadaTHOM CKaTuH, ainadaTHOE paclIMpeHue napa u 00pa3oBaHUe
TyMaHa 1 TJ)

2 "auano (popmynupoBka KenbBuHa):

B nmknnuecku AeMcTBYONIEH TEIOBOM MalllMHE HEBO3MOKEH MPOLIECC, €AUHCTBEHHBIM
pe3yJbTaTOM KOTOPOTO ObLIO OBl MpeoOpa3oBaHUE B MEXAaHUUECKYIO pabOTy BCETO
KOJIMYECTBA TEIUIOTHI, TOJIyYEHHOI'O OT €JMHCTBEHHOI'O TEIJIOBOIO pe3epByapa.

[Tpumep: ['MnoTeTHYECKyIO TEMIOBYIO MAIIMHY, B KOTOPOI MOT OBl TPOUCXOIUTH TAKOU
npouecce, (€€ Ha3bIBalOT BEUHBIM JBUIATEIEM BTOPOTO PO/A) MPAKTUYECKH OCYIIECTBUTH
HEBO3MOXHO

2 nayajo (dhopmynuposka Kinaysuyca)

HeBo3moskeH mpoiiecc, eIMHCTBEHHBIM PE3yJIbTaTOM KOTOPOTo Obljia Obl Iepenaya
SHEPTUU MyTEM TEII00OMEHA OT TeJla C HU3KOM TeMIepaTypoi K Teny ¢ 00Jiee BHICOKOM
TeMIiepaTypoil. (IpuMep:TEIIO BCEra CaMOIIPOU3BOIBHO MEPEXOIUT OT FOPAUYEro Teja K
XO0JIOJTHOMY, a HE Ha000pOT)

Ouenka Ilokazamenu ouenku

3 CdopmynupoBaHbl HE BCE 3aKOHBI TEPMOJUHAMUKU. OTBET HEMOITHBIM
/ HETOYHBIW/ NI HE TIPUBEICHBI IPUMEPDI

4 CdopmynupoBansl 3akonbl T/I, mpuBeaeHBI TPUMEPHI, HO OTBET
HEMOJIHBIN WJIOU COJIEPKUT HETOUHOCTH.

5 CdopmynupoBaHbl 3aKOHBI TEpMOAUHAMUKH. [IpuBeIeHBI NPUMEPHI U
MOSICHEHM S, OTBET UCUYEPIBIBAOIIIHMN.

JAnnakTnyeckasi eIMHULA JJIs1 KOHTPOJIA:

2.5 mpuBOAUTH MPUMEPHI MPAKTHUECKOTO UCTIOIL30BAHMS (PU3NUECKUX 3HAHUI: 3aKOHOB
MEXaHHUKHU, TEPMOJANHAMUKY U AIEKTPOAUHAMUKHU B SHEPTETUKE; PA3JTUYHBIX BUIOB
AIEKTPOMATHUTHBIX U3IIYYSHUH ISl Pa3BUTHSI PAIUO U TEIEKOMMYHUKAIIMM, KBAHTOBOM
(U3HUKY B CO3/ITAaHUU SJIEPHON SHEPTETUKH, JIA3EPOB;

3amanue Nel (M3 TeKylero KOHTPOJIsi)
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Chopmynupyiite 3akoHbl HpI0TOHA M pUBEUTE IO OJTHOMY MIPUMEPY UCIIOIb30BaHUS
KQKJIOTO U3 3aKOHOB.

Bapuanr otBera:

[TepBeiit 3akoH HproToOHA. CyIIECTBYIOT TAKHE CUCTEMBI OTCUETA, OTHOCUTEIIBHO KOTOPBIX
TEJIO0 HAXOJAUTCS B COCTOSIHUU MOKOS WJIA PABHOMEPHOTO MPSMOJIMHEWHOTO JBHXKEHUSI. ,
€CJIM Ha TEJO HE IEUCTBYIOT CUJIbI WM UX JIEUCTBUE CKOMIIEHCUPOBAHO, (IpUMEp- KHHUra
JIEXKUT Ha cTosie. K Hell MPUITOKEHBI CUIIA TSKECTU U CUJla peakunu onopsl. Kuura
MTOKOUTCS )

Bropoii 3akoH HeroToHa. Y ckopeHue Tenna npsiMo MpornopUrOHAIBHO PABHOIEUCTBYHOLIEH
CWJI, IPUJIOKEHHBIX K TNy, U 00paTHO MPOMOPIIMOHATILHO €T0 Macce:

—
- F
ok =
R
w1t F =

(mpumep: maitba ABUKETCA M0 JbAY MOCIe yAapa KIIOIIKON N0 JeHCTBUEM CUJIbI TPEHUS
PaBHO3aME/IJIEHHO)

Tpetuii 3akoH HetotoHa. Cuiibl, ¢ KOTOPBIMU TE€J1a B3aUMOAEHCTBYIOT APYT C JPYTOM,
PaBHBI 10 MOZYJIFO ¥ HAIIPABJICHBI BJIOJIb OJTHOW MPSAMOU B IPOTUBOMIOJIOAKHBIE CTOPOHBI.
(mpumep: 3emuis u JIyHa B3auMOJEHCTBYIOT C CUJIAMH PABHBIMU IO MOJTYJIIO U
IIPOTUBOIIOJIOKHBIMH 110 HAIIPABJIEHUIO)

Ouenka Ilokazamenu ouenku

3 [TpuBeneHsl GopMyIHPOBKH BCEX TpeX 3aKOHOB Hpl0TOHA, HO B
(bopMyIMpPOBKaX COAEPKATCA HETOYHOCTU. Vn He nprBeIeHbl
IIPUMEPBL, WJIK IPUMEPBI HE COOTBETCTBYIOT TaHHBIM 3aKOHAM.

4 [TpuBenensr GopMyIUPOBKH BCEX TpeX 3aKOHOB HbioTOHA.
[TpuBeneHs MpuMepsl Ha KaXKIbIi 3aKOH. B oTBeTe nomylieHsl OAuH -
JIBa HEJl0UeTa

5 [IpuBeneHsl MpUMeEpHI, OTBET ITOJIHBIM U ApTyMEHTHPOBAHHBIM,
VICUEPIIBIBAIOIIUN.

JupakTuyecKas eIMHNLA 151 KOHTPOJISA:

2.6 BOCIpMHUMATh ¥ Ha OCHOBE ITOJIyYEHHBIX 3HAHUI CaMOCTOSITENIBHO OLIEHUBATh
UHpopMaIuIo, coaepkaityrocs B coodmennsx CMU, n-tepHere, HayYHO-IIOMYISIPHBIX
CTaThsIX;

JupaKkTuyeckas eJMHHUNA 1151 KOHTPOJIA:

2.7 npUMEeHSTh NOJIyYeHHbIEC 3HAHUS JJI pelIeHUs] GU3HUECKUX 3a/1a4;

3apanue Nel (M3 TeKyero KOHTPOJIsi)

Touka gBrKeETCs O OKpy)HOCTU paauycom 0,3 M ¢ nepuoaom 6,28 c. Haiitu nuHENHY10
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" YITIOBYIO CKOPOCTBb TOYKH, €€ HOPpMAJIbHOC YCKOPCHHC

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JJOCTATOYHBIE (DOPMYJIBI IJIs1 PELLICHUS
3as1a4u (popMyJibl TMHEHHOW U YTIIOBOM CKOPOCTH, HOPMAIbHOTO
yckopenusi). Het pacueToB, nin B pacuerax JOMylieHa rpyoas
omnoOKa, MPUBOAAIIAS K HEBEPHOMY OTBETY, HE BBIIIOJIHICHA
IIPOBEpPKA pa3MEPHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE (DOPMYJIBI JIJIsl PEILICHUS
3as1auu (popMyJibl TMHEHHON U YTIIOBOM CKOPOCTH, HOPMAIBHOTO
yckopeHus).. B pacuerax nomnyiieHsl He104eThl (He Oosiee ABYX) HE
IPUBOJSILINE K HEBEPHOMY OTBETY, WJIM MPOBEPKA Pa3MEPHOCTH
c/ieJlaHa He I BCeX MapaMeTpoB. .

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE (DOPMYIIBI AJIs1 PEIICHHUS
3anauun. Bee pacuersl BbINOMHEHBI 0€3 OMOO0K, clieflaHa IpoBepKa
Pa3MEepHOCTH.

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

2.8 ompeaensaTh Xxapaktep (Guznueckoro mpoiiecca o rpaduky, Taduuie, GopmyJie;
3apanue Nel (M3 TeKyero KOHTPOJIsi)

JIBrmxeHue AByX Ten 3aAaHo ypaBHeHusMuU: x1=3 + 0,5t, x2=8 - 2t. OnucaTh Xapakrep
ABWOKeHUS Ted. HaliTu BpeMs 1 KOOpAMHATY MeCcTa BCTpeur Irpa)uuecKy U aHATUTHUECKH.

OI(EHKa Hokazamenu OUEHKU

3 He onucan xapaktep ABMkKeHUS. 3a/1a4ya pelieHa ToJIbKO
aHAIMTUYECKH WK TOJIbKO rpadudecku. Mnu: HeBepHO omnpeieneH
OJIMH U3 MapaMeTpoB( BpeMsl WJIM KOOPIUHATA)

4 BepHo onucan xapakrep ABM>KEHHS TeJl. 3a/1aya peleHa TOJIbKO
OJTHAM CITIOcO00M (TpaduyuecKku Win aHATUTHIEeCKH ). OmpeeneHo
BpeMs 1 MecTo BcTpeur Ten. Wnu: Ha rpaduke ecTh HE10UEThI, HE
IIPUBOJAIIME K HEBEPHOMY OTBETY.

5 BepHo onmcan xapakTep IBMKEHHUS TEJl. 3aJ1a4a peuicHa
aHajuTH4Yecku U rpaduuecku. HaiineHo Bpemsi U MeCcTO BCTpeUu Tedl.

JAunakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.9 uzmepsATh pan pU3NUECKUX BETUYUH, IPEACTABIISAS PE3yJIbTaThl U3MEPEHUN C YUETOM
UX MOTPENIHOCTEM;

3ananue Nel (M3 TeKylero KOHTPOJIsi)
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N3meputh Temnepatypy B Kilacce, OTBET 3aIMCaTh C yY€TOM MOTPEITHOCTH
U3MEPUTETHHOTO TTPUOOopa

Ouenka Ilokazamenu ouenku

3 BrimonaeHo nu3mMepenne, MpuBeeHO 3HAYCHUE TEMIIEPAaTyPhl BO3TyXa
0e3 yueTa HOorpeiurHoCTH

4 BrinonHeHo nu3mepenue, NpuBeeHO 3HAaUCHUE TEMIIEpaTypbl BO3IyXa
C YYETOM NMPUOOPHOIN MOTPEIIHOCTH.

5 BrinonHeHo nu3mepenre, OTBET 3alHCAH C yYETOM TPUOOPHOM
IIOTPEIIHOCTH U MOIPEIIHOCTH U3MEPEHHS.

JlupakTHyecKasi eIMHNLA 151 KOHTPOJISA:

2.10 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUECKON AESITEIbHOCTU U
MIOBCETHEBHOM JKU3HU: [yl 0OecrieueHus: 0€30I1aCHOCTHU KU3HEAEATEIbHOCTU B IIPOLIECCE
UCIOJIb30BaHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEJICTB PATUO- U
TEJIEKOMMYHUKAIIMOHHOM CBSI3H; OLICHKY BIUSHUS HAa OPTraHU3M 4YE€JI0BEKA U APYTHE
OpraHU3Mbl 3arpsI3HEHUSI OKPYKAIOUIEH CpeJibl; pallMOHATIBHOTO IPUPOAOIIONb30BAHUS U
3alUTHl OKPYKAIOIIEN CPEBI.

3apanue Nel (M3 TeKyero KOHTpOJIsi)

PaccunTtaTh TOpMO3HOM ITyTh ABTOMOOMIIS ABMXKYLLETOCA CO CKOPOCTBIO 72 KM/Y , €ciin
ko3¢ puimenT Tpenusd 0,7. Bo CKOJIbKO pa3 yBeIMYUTCS TOPMO3HOM ITyTh IPU CKOPOCTH
90 km/a? Ha mokpoit nopore nipu ko3 durmente tperns 0.5? [louemy omacHo
nepeberarp yauiy rnepea ABMKYIIUMCS TPaHCTIOPTOM?

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyisl (2 3akoH HeroToHA, cuiia TpeHus, paboTa CUIIbl TPEHUSI.
WNnu 3akoH coxpaneHus sHeprun). He BbIMOJIHEHBI MaTEMaTHYECKUE
npeoOpa3oBaHus Jis pacyeTa TOPMO3HOTO MyTH, WU B HUX
coaepxkutcs omndka. He Beimonnen nepeBoj equnui B CU. Unu : B
pacyeTax COJAEPKUTCS OlrOKa, MPUBOASAIIAS K HEBEPHOMY
pe3ynbTary. Mnu: 3aada pelieHa He MOJHOCThIO ( HET OTBETa Ha
BTOpOI Bompoc). He BbINosHEHa TpoBeEpKa pa3MEPHOCTH.
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4 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
¢dopmybl. (2 3akoH HeloTOHA, cuia TpeHus, padoTa CUIIbl TPEHMUSL.
Wnu 3aK0H coXpaHEHUsI TOJIHON MEXaHUYECKOW YHEPTHUM).
BrinonHeHsl MaTeMaTHUECKHUE TPEOOpa30BaHus Ui pacuera
TOpMO3HOro IyTH. .Crienan pacuer .B pacuere nomyuieH HeJoueT Win
HerpyOas apudmernueckas ommnodka. Mnu: He BbimosiHeHa npoBepka

Pa3MEPHOCTH.

5 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmybl. Cienan BepHBI pacyeT. BrinmonHeHa nmpoBepka
pPa3MEpPHOCTH.

Ne cemecTpa Bua npome:xyTo4HOM aTTecTanuu

2 DK3aMeH

JK3aMeH MO:KeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTPOJIeH

Texkymuii KoHTposb Nel

Tekyiuiit KOHTpoJb No2

Texyuuit KOHTpOJIb Ne3

Texymnit KOHTpOIb Ned

Texkymmi KOHTpOosb Ne5

Tekymniit KOHTPOJb Neb

Tekymuii KOHTpOJIb Ne'/

Tekymuit KOHTpOJIb Neg

Texymnit KOHTPOIBb Ne9

Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Omnpoc)

Bupa koHTpOJsi: BHINMOTHUTE J1IBa TEOPETUUECKUX U IBA TPAKTHUECKUX 3a/IaHMUSI.
JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

1.1 cmbicn oHSATHH: (HU3UYECKOE SIBJICHHE, TUTIOTE3a, 3aKOH, TEOPHUS, BEIIECTBO,
B3aMMO/ICHCTBHE, FJIEKTPOMArHUTHOE T10JI€, BOJIHA, (DOTOH, aTOM, aTOMHOE SIPO,
MOHU3HUPYIOIINE U3ITyUEeHUs, IJIaHETa, 3B€3/1a, rajJakThka, Beenennas;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

B HexkoTOpyI0 TOUKY NPOCTPAHCTBA MPUXOAT KOT€PEHTHBIEC BOJHBI C ONTHYECKON
pa3HOCThIO X042 6 MKM. OnpeIeTuThb - MPOU30UIET YCUIICHUE WU 0CJIabJIeHUE CBETA B
JAHHOM TOYKE, €CJIM JINHA BOJHBI paBHa 480 HM.

0uem<a Ilokazamenu OUEHKU
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3 3anucaHo ycioBue MakcuMyMa. OTBET HE MOIYYEH UM OH
HEBEPHBIM.

4 [TpuBeeH NpaBUIIbHBINA U MOJIHBINA OTBET C HEOOJIBIIUM HEIOUYETOM.

5 [IpuBeeH NpaBUIbHBIN U MTOJHBINA OTBET.

3aganue Ne2

3aaHue Ha HaXOX/IEHUE COOTBETCTBUS, HapuMep (OJIMH U3 BApUAHTOB) Y CTAHOBUTE
COOTBETCTBHE MEXAY MOHATUAMHU: | 1 2 rpymnit:

1 rpynmna:dusnueckoe siBIICHHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3AaUMO/ICHCTBHE,
2 rpynna: CBeT NOTJIONIAETCS HE HEMPEPHIBHO, a MOPLUUIMHU; Y YEHUE, CUCTEMA UIEH WIIH
MPUHIIUIIOB;

Bona, npesecuna, rmractmacca; Y CKOpeHue MpONOPUHOHAIBHO MPUII0KEHHON CUIIE U
00paTHO NMPONOPLUMOHAIBHO Macce TeNa;

[Ipomeccrsl 0OMEHa BEMIECTBOM, SHEPTHEH, HH(DOpMaIeH, TesITeIbHOCTRI0; Pacimpenne
TEJI IIPU HATPEBAHUM;

Ouenka Hokazamenu ouenku
3 [IpuBeEHBI B COOTBETCTBUE 2-3 TTOHATHS

4 [IpuBeneHbI B COOTBETCTBUE 4-5 MTOHATUI

5 [IpuBeEeHBI B COOTBETCTBUE BCE O TTOHITUI

3apnanue Ne3

TeopeTruecknil BOIPOC HA ONPEICIICHUE OCHOBHBIX MOHATHI T€OMETPUUECKON U
BOJIHOBOU OINITUKU:

OTBETUTH HA OJWH U3 BOMPOCOB:

1) Onpenenenrie NOHATUN CBETOBOM JIyd; OTpakeHHE CBETa, TudPy3HOE U 3epKaTbHOE
oTpaxxeHue; rpadudeckas MOIeIb OTPAKEHUS CBETA;

2)3amnucath (HOpMyIUPOBKY 3aKOHA OTPAKECHHSI CBETA, 3aKOHA TTPSIMOJIMHEHHOTO
pacnpoCTPAHEHHUSI CBETA;

3)[ath onpeaeneHue MOHATHI: MPEIOMIICHUE CBETA, TOKA3aTEIN MPEITOMIICHHUS
(a0COTFOTHBIN U OTHOCHUTEIBbHBIN ), IOJTHOE OTPAKEHUE, TIPEACIbHBIN YTOJI TOJHOTO
OTPAKECHUS;

4)ChopmynupoBaTh 3aKOH MTPEJIOMIICHUS CBETA; 3alMcaTh YPaBHEHHE VIS pacuera
IPEAEIBHOTO yTJIa MOJTHOTO OTPAKECHUS;

5)HapucoBaTh rpadguyeckyro Moe/Ib MPEIOMJICHUS CBETA Ha TPaHUIIe pa3iesia IBYX Cpel,
6)/ath onpeeneHue MOHATUM JIMH3a, COOMPAIOIIME U PACCEUBAIOIINE JIMH3BI, TOHKAs
JIMH3a, ONITUYECKUN LIEHTP, ONTUYECKUE OCH, POKYCHI JINH3BI, POKYCHOE PACCTOSTHUE,
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ONTUYECKAs CUJjia JIMH3HI;

7)3anucarb ¢GopMysly TOHKOM JTUH3BI U IPABUIIO 3HAKOB;

8)['padmueckas MoAeNb MOJTYYEHUS U300PAKEHUS B JIMH3E; X0/ U3BECTHBIX JIyUeH.
9)IlocTpouth U300pakeHNE B TOHKOW COOMpAIOIEe U pacCerBarONICH JIMH3aX

10) JTaiire onpenenenne naTEpPEpPEeHINHN cBeTa. Kakre NCTOYHMKY CBETa HAa3bIBAIOT
KOT€PEHTHBIMHU?

11) Kakum crioco60M mosy4daroT KorepeHTHbIE CBeTOBbIE BOJIHBI?[louemy He MOTyT
UHTEPPEPUPOBATH BOJIHBI, UAYIINE OT JIBYX HE3aBHCHUMBIX UCTOUYHHUKOB CBETA?

12) Kakoe cBeTOBOE M3ITyYCHHE HA3bIBAECTCS MOHOXPOMATHYECKUM?
13)ChopmynupyiiTe ycaoBusi yCUIIeHUS U 0CIa0IeHUsI UHTEPHEPUPYIOIINX CBETOBBIX
BOJIH.

14)I'e ucnonb3yeTcs siBJICHUE UHTEPPEPEHIINH CBETA?

15)B uem coctout siBnenue qudpakuun ceeta? Ilpu kakux yciaoBusix HaOm01aeTCs
nudpakuus ceera?

16) Yto npencrasnser coOoi audpakunonHas pemerka? Kakoil Bug umeer
nudpakMoOHHAs KapTUHA, TTOJTYYE€HHAs C TOMOIIbIO JU(PAKIIMOHHON PEIIETKU NMPU
OCBEIIECHUU

€€ MOHOXPOMAaTHYECKUM CBETOM? TIPU OBEUIEHUU OETIbIM CBETOM?

17) IIpuBeaute dhopmyiry audpakiimoHHOMN pemeTku. Kak onpeaensercs JiInHa CBETOBOM
BOJIHBI C TIOMOIIBIO TU(DPAKITMOHHON PEIIEeTKH?

. Hanmpumep:

B uem coctour siBnenue qudpakuuu ceeta? [Ipu kakux ycnoBusix Habmo1aercs
mudpakius cBeta?

Otser:

Jndbpaxuus sons (nar. diffractus — GyKBaIbHO Pa3TOMAHHBIHN, EPETOMAHHBIN, OrHOAHIE
IOPENsITCTBUS BOJTHAMU) — SIBJIEHUE, KOTOPOE MOYXHO paccCMaTpUBaTh

KaK OTKJIOHEHHE OT 3aKOHOB F'€OMETPUYECKON ONTHKHU IIPHU PACIIPOCTPAHEHUHN BOJIH.
[lepBoHaYaJIbHO NOHATHE TUPPAKIUU OTHOCUIIOCH TOJIBKO K OTMOaHUIO BOJTHAMU
MPEMSATCTBUN,

HO B COBPEMEHHOM, 0oJiee IUPOKOM TOJIKOBAHUH, C TU(paKIUeii CBI3bIBAIOT BEChMa
MIMPOKHUIA KPYT SIBJIEHUI, BOSHUKAIOLIUX [TPU PACIPOCTPAHEHUH BOJIH B HEOJHOPOIHBIX
cpenax,

a TaK»Xe MPU PacpoCTPAaHEHUU OTPAaHUYCHHBIX B IPOCTpaHCTBE BOJH. [{udpakius TecHO
CBs3aHa C siBJIeHUueM uHTepepennnu. bonee Toro, camo siBieHre Audpakiuy 3a4acTyio
TPaKTYIOT KaK YaCTHBIN cityyall uHTepepeHnu (MuTepdepeHIuss BTOPUUHBIX BOJH) .
Hauboiee cuabHO OHU MPOSIBIISIIOTCA MIPU pa3Mepax HEOAHOPOIHOCTEN CPABHUMBIX C
JUTMHOM BOJHBL. [Ipu pasmepax HEOAHOPOIHOCTEN CYIIECTBEHHO MPEBBIILAIOIINX JJIUHY
BOJIHBI (Ha 3-4 nopska u 6osee) , iBieHHeM AUGPaKINU, KaK TPaBUII0, MOKHO
npeHeopeyb
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Oueuka Ilokazamenu OUEHKU

3 JlaHo onpenenenre ¢ PaKIuu

4 Jlano onpezaenenue nudpakuuy 1 yCiaoBUs €€ HaOJII0IeHUs, HO B
OTBETE COJAEPIKATCSI HETOYHOCTH WUJIM OTBET HE ITOJIHBIN.

5 [1onHBIN ¥ IPABUIIBHBINA OTBET.

3ananue Ned

Teopernuecknil BOIPOC HA OINPEIECIIEHUE OCHOBHBIX OHSATHI BOJHOBOU
(2JIEKTPOMArHUTHOW ) TEOPUHU.

OTBETUTH HA OAWH U3 BOIPOCOB:

1)UTto Takoe aneKTpoMarHuTHele kosiebanusa? YUto Ha3bIBaeTCs KojieOaTeIbHbIM
KOHTYpPOM?

2) 3anucaTh ypaBHEHUE JIEKTPOMArHUTHBIX KoJjieOaHuii. Kakue BeTunHbBI BXOAST B 3TO
ypaBHEHHE?

3) 3anucatb 1 00bsCHUTH popmyay TomcoHa.

4)ChopmynupoBaTs runote’y Makcpeiia. JlaTe onpeaesieHue 3JIeKTPOMarHuTHOTO OIS,
5) OnextpomarnuTtHas BojiHa. CBolictBa OMB. Jlnanazoust OMB.

6) Uto takoe pannoBoiiHbl? KakoBbl ux coiictpa?

7) IlpuHIMIBI pauoOCBsI3U (MOIYJISIIUS U JETEKTUPOBAHUE)

8) Urto Takoe paauonokanus? YTo MOKHO OMPEAETUTh C TOMOIIBIO PaguoIoKaTopa?

Hampumep:
Uto Takoe anekTpoMaruuTHas BoiHa? CpoiictBa OMB. Ilepedyuncianure OCHOBHBIE
nuana3onsl OMB.

[IpumepHBIN OTBET:

DIJIEKTPOMArHUTHOE MOJIE - 3TO COBOKYITHOCTb 3JIEKTPUUECKOTO U MArHUTHOTO MOJIEH,
MIOATOMY B KaXKJIOM TOYKE CBOETO MPOCTPAHCTBA OHO OMUCHIBAECTCS JBYMSI OCHOBHBIMU
BEIIMYMHAMU:

HANPSIKEHHOCTHIO JIEKTPUUECKOTO 1ol £ M MHIyKIMEeW MarHuTHOTO 1oJis B.

Tak Kak 3JIeKTpPOMarHUTHOE MOJIE MPEJACTABIIAET COOOM MPOIIECC TPEBPAICHUS
3JIEKTPUYECKOTO MOJII B MATHUTHOE, a 3aTEM

MAarHUTHOTO B JIEKTPUYECKOE, TO €r0 COCTOSTHUE MMOCTOSIHHO MEHseTcs. PacipocTpaHssich
B IIPOCTPAHCTBE U BPEMEHU,

OHO 00pasyeT AIeKTpoMarHuTHeie BoJHBL. MicTounukoM DMB cityxaT 3apsibl.
JOBUKYLIMECS C YCKOPEHHUEM.

B 3aBHCHMOCTH OT YaCTOTHI U JUIMHBI 3TH BOJHBI PA3JIESAIOT HA PAOUOBOIIHYI,
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mepazepyosoe uziyueHue, UHPpPaKpacHoe usyuerue, sUOUMbLLL ceen,
yaempagpuonemosoe usiyvenue,

penmeenosckoe u eamma-uznyyenue. CporictBa OMB: pactipocTpaHSIOTCS C ITOCTOSHHOM
ckopocThio c=300000 kM/c( B BakyyMme).

OO6manmaroT Hepruei 1 UMIyJIbCOM. [IpOSBISIOT CBOMCTBA OTPAKEHUS U TIPEITOMIICHHS,
TUCIIEpCHUH, HHTepPEepeHINN 1 TUDPaKITUH.

DIIeKTpOMarHUTHAs BOJTHA-TIONIEPEYHAS.

Bektopsl Hanps>KEHHOCTH M MHIYKITUH DJICKTPOMArHUTHOTO TTOJIs1 B3aUMHO
NepIEHIUKYJISIPHBI, a TUIOCKOCTh B KOTOPOI OHM JISXKAT, MEPIICHANKYIAPHA HAITPABICHUIO
pactpocTpaHEHUS BOJTHBI.

Ouenka Hokazamenu ouenxku
3 [ano onpenenenne SMB.
4 JlaHO ompenesieHue 1 MepevrciIeHbl OCHOBHBIE CBOMCTBa OMB.
5 JlaH TTOJHBIN U COJEepKATEIbHBIA OTBET, IEPEUYNUCIIEHBI CBOMCTBA U
nuara3oHsl DOMB.

3aganue NeS
TeopeTndeckuii BOmpoc Ha OMpeeeHUE OCHOBHBIX MOHITUN KBAHTOBOW ONTHKH.
OTBETUTH HA OJVH U3 BOMPOCOB:

1. 1.Yto u3yuaet kBanToBas ontuka? Kak ona paccmarpuBaet cBetr? UeMy paBHa
sHeprus u uMiyibc potoHa? Packpoiite (pu3nUECKyIO CyIIHOCTh KOPIIYCKYJISIPHO-
BOJIHOBOT'O JTyaJli3Ma CBETa.

2. 2. ChopmynupoBath kBaHTOBY10 runoresy [lnanka. Uto Takoe (hOTOHBI, KaKOBBI
UX CBOMCTBaA?

3. 3.Kakoe sBinenue HazbiBaeTcst (otodpdexrom? BuyrpeHnum dpotodrpdexrom?
Chopmynupyiite 3akoHbI BHELTHEro ¢poTodaddexra. JlaiiTe onpeneneHre KpacHOH
rpanuibl GoTodddexra. Kak Bbl noHMMaeTe 0e3bIHEpIUOHHOCTD (poTod(pdexTa?
JlaiiTe onpeaeneHne 3aIepKUBAOIIETO HAMIPSIKCHUS .

4. 4 Jlaiite 0OBbsICHEHUE TaBICHUIO CBETA HA MMOBEPXHOCTD TEJIA C TOUYKU 3PEHUS
BOJIHOBOM M KBAaHTOBOU Teopui. KTO BIepBbIE SKCIEPUMEHTATIBEHO H3MEPUIT
nasieHue ceera? Kak BBIUACIUTH AABICHUE CBETA HA [IOBEPXHOCTH?

5. 5.B 4em 3akntouaercss Xumuieckoe aercteue ceera? Kak oHo nposiisercs?
Kakyto posib B ’KM3HU pacTEHUI U MUKPOOPTaHU3MOB UTPaeT GOTOCUHTES?
Pacckaxute o monyyeHuu Gpororpaduu u ee NpUMEHEHUU.

Hamnpumep: ChopmynupoBaTs kBaHTOBYIO rumnote3y [lnanka. Yto Takoe pOTOHBI, KAKOBBI
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UX CBOMCTBA?

[IpumepHBIN OTBET:

I'mnotre3a Ili1anka — SBIAETCSA NPEANOJIOKEHUEM TOTO, YTO ATOMBI UCITYCKAIOT
3JIEKTPOMArHUTHYIO SHEPTHUIO

(cBET) OTEIbHBIMYU HOPLUSIMU — KBAHTaMU, 4 HE HEMIPEPHIBHO.

DHeprus Kaxja0il NOpLUHH SIBISETCS NPOMOPIUOHATIBLHON YacTOTe U3nydeHus: £ = hv, rae
h=26,63¢10-34 Ix°*c—

siBiiseTcs mocrossHHoM Ilnanka, v — saBisercsa yactotoii ceeta. KBanToBasi

TEOPHS HaYaJIa pa3BUBATHCA MOCIE OTKPBITHS

[lmanka. I'nnore3a [1nanka Halia SKCIIEPUMEHTAIIBHOM ITOATBEPKACHUE B OTKPBITUH

dboToarddexra,

(bOTOXI/IMI/I‘ICCKI/IX pCaKHHﬁ, JaBJICHUH CBCTA, SABJICHHNHU JIIOMUHCCICHIIUHN.

OcHoBHbIE cBOMCTBA (hOTOHA

1. SBnsercs yactuiein
3JIEKTPOMArHUTHOTO TTOJIS.

2. JIBUKETCS CO CKOPOCTBIO CBETA.

3. Cyl1iecTBYyeT TOJIbKO B JBUKCHUMU.

4. OctaHOBUTH (DOTOH HENB3S: OH JINOO
JBUXKETCS CO CKOPOCTHIO,

5. paBHOI CKOPOCTH CBeTa, JIN0O HE
CYLIECTBYET; CIIEI0BATEIbHO, Macca
nokosi GOTOHA paBHA HYJIIO.

Duepzus pomona: E=hvumu B =Aa| E = h"'.'l

CormacHo TCOPUHU OTHOCHUTCIIbBHOCTHU
OHCPI'UA BCCraa MOKCT OBITH BEIYMCIIEHA KaK

3
B =me

:=-J|::rﬂb_,|§‘

Orcrona - macca pomona. t

hv h

p=tmc = —=—
Hmnynsc pomona C A
Hmmynise hoTOHA HAMPABJICH 110 CBETOBOMY

MyYKY.

Hanuune HMITYJIbCa MMOATBEPIKAACTCA
9KCIICPUMCHTAJIbHO: CYIICCTBOBAHNECM
CBCTOBOI'O AAaBJICHH .
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Ouenka

Hlokazamenu OUEHKU

CdopmynupoBana runoresa [lnanka.

CdopmynupoBana runotesa [lnanka u ykazaHbl OTKPBITHS,
SBJIAIOIINECS €€ MOATBEPKICHUEM.

5 CdhopmynupoBana runoresa [Inanka u ykazaHbl OTKPBITHS,
SIBIISIFOIIIUECS €€ TOATBEPKIACHUEM.
[lepeunciiensl cBoiicTBa (OTOHA.

3aganue Ne6

CdopmymupyiiTe kBaHTOBBIE TIOCTyHaThl bopa. Kak nmpoucxoaut u3inydenue u
noryonieHue ceeta aromom? Henoctatku teopun bopa.

Ouenka Ilokazamenu ouenku

3 CdopmynupoBansl noctynatsl bopa.

4 CdopmynupoBanbl noctynarsl bopa. Jlano oObsicHEHUE U3ITyUYEHUS U
MOTJIONIEHHUS CBETA ATOMOM.

5 CdopmynupoBansl noctynatsl bopa. JlaHo 00bsicHEHHE U3TyUeHUS U
MOTJIOIIEHUS CBETa AaTOMOM.
[lepeuncnensl HenocTaTku Teopun bopa.

3ananue Ne7

SIBneHus, NOATBEPKAAIOUINE CIIOKHYIO CTPYKTYpY atoma. OnbiTel Pezepdopaa.
[InaneTapHast MoJeiIb aTOMa, €€ TPOTUBOPEUHS.

Ouenka Iloxkazamenu oyenku

3 [IepeuncrieHsl IBIEHUS, IOATBEPKIAOIIME CIIOKHYIO CTPYKTYPY
aToMma.

4 [lepeunciieHbl IBICHUA, TOATBEPAKIAOIINE CIOKHYIO CTPYKTYPY
atoma. Pacckazano o cytu onsiToB Pezepdopna.

5 [IepeuncrieHs! IBIEHUS, IOATBEPKIAIOIIME CIIOKHYIO CTPYKTYPY
atoma. Pacckazano o cytu onbiToB Pezepdopaa.
OObsicHEeHa TJIaHETapHAast MOJIEh aTOMAa U yKa3aHbl €€ HEeJJOCTATKU.

3ananue Ne8

Pacckazath 0 MeTO/1ax perucTpaiui HOHU3UPYIOIMUX U3ydeHuil ( cuetuuk [ eiirepa,

Kamepa Buiibcona, my3pIpbKOBasi KamMepa,
MeTo1 poTodMysbeuit). YTo MOMXKHO y3HATH MO TPEKY YaCTULIBI?
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OMBHKa Hlokazamenu OUEHKU

3 Paccka3aHo He MeHee 4eM O IBYX METOAAaX PEruCTpaLuu.

Pacckazano o YCTBIPCX MECTOAAX PCrUCTpaliu.

5 Pacckazano o 4meToax peructpaiui HOHU3UPYIOIIUX U3TyYeHUH,
NePEUNCICHbl XapaKTePUCTUKH,

KOTOPbIE MOKHO ONPEEIUTh N0 (hoTorpaduu Tpeka YaCTHIIbL.

3aganue Ne9

JlaTh onpezenieHUe MOHATHUSM : TUTAaHETA, 3Be3/1a, raakTuka, Beenennas. [Ipusectu
MIPUMEDPBHI.

Ouenka Ilokazamenu ouenku

3 JlaHbl ornpeiesieHus KaK MUHUMYM JIBYM TTOHSITHSIM.

JlaHbI onpeiesIEHNs] TPEM TOHATHUSM.

5 JlaHbI orpeiesieHus: BCEM MOHSATUSM U IPUBEICHBI IPUMEPHI.

JAuaakTuyeckasi eIMHULA JJIsl KOHTPOJIS:
1.2 cmbIch (PU3UYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHIa, UMITYJIbC, paboTa,
MEXaHU4YecKasi YHEPTUs, BHYTPEHHSISI SHEPTHUsl, aOCOIOTHAS TEMIIepaTypa, CPEAHsIS

KMHETUYECKAs SDHEPIUsl YaCTUL| BELECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN
AJIEKTPUYECKUH 3apsL;

3aganue Nel

JIBa 3apsna, Haxoasch Ha pacctosHuu 0,05 M AeHCTBYIOT Ipyr Ha apyra ¢ cuioit 1,2-10-4
H,

a B HEKOTOpOM Hemnpooasauien xuakoctu Ha 0,12 m ¢ cuiont 1,5 -10-5 H.

KakoBa nuanexTpruyeckasi IpOHUIIAEMOCTb KUIKOCTH?

Ouenka Ilokazamenu ouenku
3 3anucan 3akoH KylioHa 115 Bakyyma U JJisl CpeJibl.
4 3anucan 3akoH KynoHa 115 BakyyMa v JJisi Cpefibl. 3ajia4a pelieHa B

0O0IIIEM BHIIE.

5 3anucan 3akoH KylioHa 115 Bakyyma U JJisl CpeJibl.
3amava perieHa B 0011IeM BHUJIE€ U YUCIOBOM BBIPKCHHH.
BrinonHeHa npoBepka pa3MEpHOCTH.

JAnpakTuyeckast eIMHULA 1JI51 KOHTPOJISA:
1.3 cMbIca pU3NYECKUX 3aKOHOB KJIACCHYECKOM MEXaHUKH, BCEMUPHOT'O TSATOTEHUS,
COXPAHEHHMS SHEPTUHU, UMITYJIbCA U DJIEKTPUUECKOTO 3aps/1a, TEPMOAUHAMUKH,
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ANEKTPOMATrHUTHON UHAYKIMH, PoTorddexTa;

3apanue Nel

@DOTOKATOJ OCBEIIAETCS CBETOM ¢ JUIMHOW BOHBI A= 300 HM. BrutereBiue u3 katoaa
3JIEKTPOHBI MNOMAJAIOT B OJTHOPOAHOE MArHUTHOE ToJie ¢ uHaAykuuen B = 0,20 mTn
MEPIECHIUKYJISIPHO TUHUSIM UHYKIIUH 3TOTO MOJIS U IBUXKYTCS IO OKPYKHOCTSIM.
MakcumanbHBIA panyC TaKoW OKpY>KHOCTH R = 2 cM. KakoBa paGoTa BeIxoaa Jijis
BenecTBa hoTokarona?

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIE U JOCTaTOYHbIE (hopmyibl. B pemenuun
CoJIep>KaTcsi OIMOKY WJIM HE BBIMOJIHEHA MPOBEPKA PA3MEPHOCTH

4 3anucaHbl HEOOXOAUMBIE U JOCTaTOUHbIE (popMyJibl. B pemennn
COJZIEPIKATCS HEAOUYETHI HE MPUBOIALIME K HEBEPHOMY OTBETY

5 Pemenue noyiHOE M MpaBUIILHOE

JupaKkTudyeckas eJMHHUNA 1151 KOHTPOJIA:

1.4 BKIaa pOCCUACKUX U 3apyOeKHBIX YUEHBIX, OKa3aBIINX HAMOOIIbIIIEE BIUSIHNEC Ha
pa3BUTHE PUBHKHU

3ananue Nel
Pacckazate 00 nzo0perenun paauo A.C.IlonoseiM. Kak ycTpoeHsl paguonepeaTuuk u
PaaONPUEMHUK?
Yrto Takoe MOAYIISILMS U JETEKTUPOBAHUE?

Ouenka Ilokazamenu ouenku

3 Pacckazano 00 n300peTeHnn pajano- Ha3BaH aBTOP OTKPBITUS U TOJT
HU300pEeTeHNUS.

4 Paccka3zano 00 n300peTeHnn paauo- Ha3BaH aBTOP OTKPBITUS U TOJT
U300pETEeHHUS.
OOBSICHEHO YCTPOWCTBO W IPHUHIIUI ICUCTBUS TIEpeIaTInKa U
IpUEMHUKA

5 Pacckazano 00 n300peTeHrn paano- Ha3BaH aBTOP OTKPBITHUS U TOJ
HU300peTeHUS.

OOBsICHEHO YCTPOUCTBO U MIPUHIIUI ICUCTBUS NepelaTuYnuKa U
IIPUEMHHKA.
JlaHO onpeneneHre MONYJISUUNA U IETEKTUPOBAHMS.

JAnaakTuyeckasi eITUHULA 1JIS KOHTPOJIA:
2.1 onchIBaTh M OOBIACHATH (PU3MUCCKHUE SBJICHUS U CBOMCTBA TEJ: ABMKCHHE HEOCCHBIX
T€JI U UICKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra30B, JKMJAKOCTEH U TBEPBIX TEI;
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AIIEKTPOMATrHUTHYIO HHIYKITUIO, PACIIPOCTPAHEHNE JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIC
CBOMCTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBETa aTOMOM; PoTOdh(DEKT;

3apanue Nel

[Tpu HEKOTOPOM MHUHUMATHFHOM 3HAUYEHUU 3aJCPKUBAIOIICH PA3HOCTH MOTCHIINAIOB

(1)OTOTOK C ITOBCPXHOCTHU JINTUA, OCBCIIACMOI'O CBETOM C 4acTOTOMU Vl i )

npekpaiaercs. I3menuB yactory cBera B 1,5 pa3a, yCTaHOBHIIU, YTO ISl PEKPALEHUS
($OTOTOKA JOCTATOYHO YBEIUYUThH 33€P>KUBAIOIIYI0 pa3HOCTh MMOTEHIIMAJIOB B 2 pa3a.
Yemy paBHa yacTOTa MaJarolero ceera?

Ouenka Ilokazamenu oyenku

3 B pemenuu conepkarcst olumOKa WM HE BBIIIOJIHEHA POBEPKA
pa3MEPHOCTH

4 Pemenne conep’uT HELOYETHI

5 Pemenue nosHoOe 1 MpaBUIIBHOE

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.2 oTAu4aTh TUMOTE3bl OT HAYYHBIX TEOPUIL;

3ananue Nel

UeM oTiIMYaeTCs TUIIOTE3a OT TEOPUH?

[IpuBeauTe mpumep, KOraa ruroTe3a HaXoInja CBOE MOATBEPKICHUE. CTAHOBSICh
TEOpPUEN.

[IpumepHBIN OTBET:

I'unoTe3a — 3To yTBEpXKIEHUE, TOCTOBEPHOCTh KOTOPOTO TpeOyeTcs 10Ka3aTh.

OHa BBIJIBUTAETCS KaK MOMBITKA OOBSICHUTh KaKOE-JTN0O SIBJICHUE.

[Ipu 3TOM Ipeanonaraercs, 4To BEPOSITHOCTh MPABAMBOCTH TAKOT'O CYKAEHUS JOCTATOYHO
BBICOKA.

Teopusi — 5T0 crcTeMa B3aMMOCBSI3aHHBIX MTOJIOKEHUN, KOTOpast pa3padaThIBacTCs s
000CHOBaHUs

CYIIECTBYIOIIUX SIBICHUH U (akToB. Teopus co3naercs ¢ MpUMEHEHHEM HAyIHOT'O METOAa
Ha OCHOBE SKCTIIEPUMEHTAIILHBIX (DAKTOB.

[Ipumep Takou cucrtembl — runore3a MakcBeia 0 CyIeCcTBOBAHUHU JJIEKTPOMAarHUTHOTO
OJIS

ObLJ1a MOJITBEPAKACHA OTKPBITHEM 3JIEKTpoMarHuTHBIX BOJIH ['enpuxom I'epuem. [ocine
ATOTO runoTe3a Makcpenia

MPEBPATUIIACH B TEOPUIO JIEKTPOMATHUTHOTO MOJISI.

Ouenka Ilokazamenu ouenku

3 JlaHO onpeneneHre OJTHOMY ITOHSATHIO.
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4 JlaHo ompenesieHue ABYM MOHSTHSIM U MOKa3aHa PA3HUIIA MEKITY
HUMHU.

5 aHO OIIPENIETICHNUE IBYM MOHATHUSAM U IOKa3aHa Pa3HULIA MEXKAY HAMM.
[IpuBeneH npumMep rurnoTe3a-TeopHusl.

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.3 nenaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTANIbHBIX JaHHBIX;

3aganue Nel

EMkocTh KOHZIeHCaTOpa KoJiebaTenbHOro KoHtypa paBaa 0,02 Mk®, MakcuMaIbHOE
3HAUYCHUE HAIPSIKEHUS

Ha ero ookimaakax 500 B.

Onpenenure MakKCUMaJIbHOE 3HAUEHUE 3IEKTPUUECKON SJHEPTUHU B KOHTYpE U
WHJYKTUBHOCTh KaTYIIIKH,

€CJIM cuia TOKa B KOHType 5 A. Crenatb NpoBEPKY pa3MEPHOCTH.

Ouenka Ilokazamenu ouenku

3 3ammcansl HOpPMYITBI MAKCUMAITBHON YHEPTUH DJIEKTPHUECKOTO U
MarduTHOTO ITOJCH.

OrnpeneneHa MakCUMajbHas SHEPTHUS DJICKTPUUECKOTO OIS
KOHJICHCATOopa

4 3anucanbl HOPMYIIbI MAKCUMAIBHOW SHEPTUU JIEKTPUUECKOTO U
MAarHUTHOT'O MOJICH.

Onpenenena MakCUMaJbHAs SHEPTUS SJIEKTPUUECKOTO MOJIS
KOHJICHCATOPAa U UHAYKTUBHOCTh KATYIIIKH.

5 3anucanbl HOpMyIIbI MAKCUMAIBHON YHEPTUHU JIEKTPUUECKOTO U
MAarHUTHOTO MOJIEH.

OnpeneneHa MakCUMaJIbHAsI SHEPTUSI JIEKTPUUECKOTO OIS
KOHJICHCATOpa U NHIYKTUBHOCTbH KaTYIIIKU.

BrimmonHeHa npoBepka pa3MEPHOCTH.

JAnaakTuyeckasi eIMHULA 1JIS KOHTPOJIA:

2.4 NpyUBOIUTH MPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SBJISIIOTCS
OCHOBOM JIJI BBIABH)KEHUS THIIOTE3 U TEOPUH, TO3BOJISIFOT TPOBEPUTH UCTUHHOCTD
TEOPETUUECKUX BBHIBOJIOB; (hM3HUECKAst TEOPHUS JACT BO3MOKHOCTH OOBSICHATH U3BECTHBIC
SIBJICHUSI TIPUPOJIBI M HAYYHBIE (PaKThI, MPEJICKA3hIBATH €I11¢ HEU3BECTHBIC SIB-JICHHUS,;
3ananue Nel (M3 TeKylero KOHTpOJIsi)

[IpuBenure npuMepsl OTKPBITUH, CITyKAlIUX JOKA3aTEeIbCTBOM CIIOKHOU CTPYKTYPbI
aToma.

OTKpbITHE TIEKTPOHA, PaAUOaKTUBHOCTH. [lepuoanueckunii 3akoH Menzeneena,
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dotoaddexr, onbiThl Pezepdopra (0 Kak10M HY>KHO HEMHOT'O PaccKasarh)

Ouenka Ilokazamenu oyenku
3 OTBeT HENnoJIHbIN (MPUBEIECHBI IPUMEPHI, HO HET OMUCAHUS
OTKPBITU)
4 OTBeT BepeH,HO B OMMCAHUU OTKPBITHI coAepkKaTCsi HETOUHOCTH )
5 OTBeT BEPHBI, OJHBIN, PA3BEPHYTHIN, aPTYMEHTUPOBAHHBIN.

JAnpakTuyeckasi eITMHULA 1JIS KOHTPOJIA:

2.5 TpUBOANUTH MPUMEPHI MPAKTHUECKOTO MCTIOIL30BaHMS (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHHUKHU, TEPMOJANHAMUKY U AJIEKTPOAUHAMUKHU B SHEPIETUKE; PA3TUYHBIX BUIOB
AJEKTPOMArHUTHBIX U3ITyYEHUH JUIsl pa3BUTHS PAANO U TEIIEKOMMYHUKAMNA, KBAHTOBOW
(bU3UKY B CO3/ITAaHUU STICPHON SHEPTETUKH, JIA3EPOB;

3aganue Nel

[IpuBeauTe mpuUMEPHI KCIIOJIB30BAHUS KOHJAEHCATOPOB B TEXHUKE.

[IpumepHBIN OTBET:

B coBpemMeHHOI 31EKTPOHUKE IPUMEHEHHE KOHAEHCATOPOB BEChbMa IIIMPOKOE U
Pa3HOCTOpPOHHEE.

Pa3bepeM, B kakux cepax TEXHUKHU, U C KAKOW LEJIbIO UCIIONb3YIOTCA 3TH IPUOOPBHI:

B TeneBU3MOHHON U palMOTEXHUYECKON anmaparype — AJIs pealn3aluu KojaeoaTeabHbIX
KOHTYPOB,

a TaKXKe MX OJOKUPOBKHU M HACTPOUKH. Takke WX UCTIONB3YIOT JIJISl Pa3ACIICHUS IIEeTICH
pa3JIAYHON YaCTOTHI,

B BBITIPSIMUTEIBHBIX (DUIBTPAX U T. II.

B paguonokaninoHHBIX TpUOOpax — ¢ 1eNIbi0 (OPMHUPOBAHUS UMITYITBECOB OOJIBIIION
MOIIHOCTH.

B tenerpadun u renedonun — 17151 pa3AesieHus 1enei moCTOSTHHOTO U EPEMEHHOIO
TOKOB, TOKOB Pa3JIMYHOMN YaCTOTHI,

CUMMETPHUPOBAHMS KaOesel, NCKporalleHusl KOHTAKTOB U Mpoyee.

B tenemexaHuke U aBTOMATHKE — C LIEJIBIO PEANTM3ALMH JATYNKOB EMKOCTHOTO ITPUHLINIIA,
pa3zesieHus Lelen IMyJIbCUPYIOIIETO U MOCTOSIHHOTO TOKOB, HCKPOTaIlIEHHUs] KOHTAKTOB,
B TUPATPOHHBIX UMITYJIbCHBIX T€HEPATOPAX U T. 1.

B cdepe cueTHBIX yCTpOICTB — B CliEIMAIbHBIX 3alIOMUHAIOIINX YCTPONCTBAX.

B snexTpousMepuTensHO anmnaparype — s MOJIy4YeHHs 00pa3lioB EMKOCTH,

CO37aHus IEPEMEHHBIX EMKOCTEH (J1TabopaTopHBIE TEPEMEHHBIE €eMKOCTHBIC TTPHUOOPHI,
Mara3uHbl €MKOCTH), CO3[IJaHUSI U3BMEPUTEIIbHBIX YCTPOUCTB HA EMKOCTHON OCHOBE H T. [I.
B nazepHbIx ycTporicTBax — 715t GOPMHUPOBAHUS MOUTHBIX UMITYJIHCOB.

OueHKa Hokazamenu OUEHKU
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3 [IepeuncieHo HEe MEHEE BYX IPUMEPOB.

[Tepeuncnens! 3-4 npumepa.

5 [lepeuuncnensl 5 u Oosee TPUMEPOBC MOSICHEHUSIMU K HUM.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

2.6 BOCIpUHUMATh U HA OCHOBE MOJYYEHHBIX 3HAHUW CAMOCTOATEIBHO OLICHUBATh
uH(popmMaIuio, coaepxaiiyrocs B coodmenusx CMU, MH-tepHeTe, HAy4YHO-TOMYJISIPHBIX
CTaThAX;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIPHOM cTaThu (coodmenus CMU, cTtaTtbu HHTEpHETA).
OTBeTUTH Ha BOIIPOCHI K TEKCTY

[Ipumep:

OTKphITHE PEHTIEHOBCKUX JIy4Yei

PentrenoBckue myun ObuTH OTKPHITH B 1895 1. HEMenkuM (pr3nkom Bubreasmom
Pentrenom. PeHTren 3ameTit, 94To pu TOPMOKEHHUH OBICTPHIX SJIEKTPOHOB HA JIFOOBIX
IPENSATCTBUSAX BO3HUKAET CHJIBHO IPOHUKAIOLIEE U3yUYEHHUE, KOTOPOE YUEHbII Ha3Bal X-
JTy4yamu (B JaJbHEHINIEM 3a HUIMHU YTBEPJIUTCS TEPMUH «PEHTIC€HOBCKHUE Tyun»). Korma
Pentren aepxan pyky Mexay TpyOKOH U 9KpaHOM, TO Ha 9KpaHe ObLINA BUJIHBI TEMHbBIC
TEHU KocTel Ha ¢oHe Oosiee CBETIIBIX OYEPTAHUM BCEl KUCTH PYKH.

CxeMa COBpeMEHHOM pEeHTI€HOBCKOM TPpYyOKHU JUIsl MOJdy4deHus X-Iydel MmpeicTaBieHa Ha
pucynke. Karozg 1 mpeacrasisier co6oii mogorpeBaeMyto Boiab(hpaMoBYyIO CIIUPAib,
UCITYCKAIOIYIO 31eKTPOHBI. [I0TOK 371€KTPOHOB POKYCHPYETCS C HOMOLIBIO LIUIMHAPA 3, a
3aTeM COyAapsAETCs C METAJUIMYECKUM 3JIEKTpoaoM (aHoaoM) 2. [Ipu TopMoxkeHUn
AJIEKTPOHOB ITy4Ka BO3HUKAIOT PEHTT€HOBCKUE JIyun. HanpskeHne Mexay aHOA0M U
KaTO/IOM JIOCTUTaeT HECKOJBKHX JECATKOB KHIIOBOJIBT. B TpyOKke cozmaeTcs riryOokuit
BAKYYM; JIABJICHHE I'a3a B HEW HE MIPEBBIIIACT 107 Mm pT. CT.

CoriacHO IPOBEIEHHBIM UCCIIEI0BAHUSIM, PEHTI€HOBCKUE Jy4YH AEHCTBOBAIN HA

(b OTOMIACTUHKY, BBI3bIBATIM HOHU3AIUIO BO3/IyXa, HE B3aUMOICHCTBOBAIIH C
ANEKTPUYECKUMU U MATHUTHBIMU NOJIsIMU. Cpasy k€ BO3HUKIIO MPEIIOI0KEHUE, UTO
PEHTTE€HOBCKHUE JTy4YH — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPHIE B OTJIUYUE OT CBETOBBIX
JTy4yed BUJMMOTO ydacTKa CIEeKTpa U yIbTpaHrOIETOBBIX JTyUel UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBL. HO eciiu peHTreHOBCKOEe U3ITydYeHHE MPEACTaBIseT cO00i
AJIEKTPOMATHUTHBIE BOJIHBI, TO OHO JOJIKHO OOHApyXKUBaTh TU(PaKIINIO — SIBJICHUE,
npucyliee BCeM BHUiaM BOJIH. Judpakiuio peHTTeHOBCKUX BOJIH Y1aJ0Ch HAOII01aTh Ha
KpucTtamuiax. Kpucrami ¢ ero nepuoan4ecKkoi CTpyKTypOr U €CTh TO YCTPOMCTBO, KOTOPOE
HEN30€KHO JI0JXKHO BBI3BaTh 3aMETHYIO JU(PAKLIMIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJIMHA
ux OJM3Ka K pa3MepaM aTOMOB.

1.CornacHo TeKCTy, pEHTT€HOBCKHE JIy4H 00pa3yroTcs

1) mpu pacripocTpaHEHUHU 3JIEKTPOHOB B BaKyyMe

2) npu pacrpoCTPaHEHUHU JIEKTPOHOB B razax
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3) npu pe3KOM TOPMOKEHHUH OBICTPBIX PJIEKTPOHOB HA MPETSITCTBUU

4) npu B3aMMOJICCTBUU JIEKTPOHOB C MOJIEKYJIaMH Ta3a

2.4YT10 gaBasieTCS JOKA3aTENHCTBOM BOJHOBOW MPUPOIbl PEHTTE€HOBCKHUX JTy4deii?

1) BeICOKasi MPOHUKAIOIIASL CTIOCOOHOCTh PEHTI€HOBCKUX JIy4ei

2) B3aUMOJICICTBUE C SIEKTPUUECKUM MOJIEM

3) B3aMMOJICHCTBUE C MArHUTHBIM T10JIEM

4) mudpakius Ha KpUCTaIUIax

3.KakoBa npupojia peHTT€HOBCKUX JIy4ei?

PEHTIE€HOBCKHUE JIyUYHd — 3TO 3JIEKTPOMATrHUTHBIEC BOJIHBI, KOTOPBIE B OTIUYUE OT
CBETOBBIX JIyuel BUJIMMOIO y4acTKa CIEKTpa U yIbTPaPHuOIECTOBBIX Jyuei UMEIOT ropasio
MEHBIIYIO JJINHY BOJIHBI

4. Kakue BOJHOBBIE SIBJICHHS IPUCYIHN PEHTTE€HOBCKOMY U3JIYYEHUIO?
PEHTIeHOBCKOE M3TyYeHUE MPEACTABIAECT CO0O0M JIEKTPOMArHUTHBIE BOJHBI, OHO
oOHapy»uBaeT AU paKInio, UHTEPPEPEHINIO, MOJIPU3AIUIO- TO €CTh — SIBJICHUSI,
MPUCYIIHAE BCEM BHJIaM BOJIH.

Oueuka Ilokazamenu OUEHKU

3 TexkcT mMOHAT BEPHO, B OTBETAX HA BOMPOCHI COACPIKATCS OMIUOKH .

TekcTt oHAT BCPHO, B OTBCTAX COACPIKATCA OAUH-ABA HCAO0YUCTA.

5 TekcT NOoHAT ¥ nTpoaHaM3npoBaH. OTBETHI HA BOIIPOCHI ITOJHBIE U
VCUYEPIIBIBAIOIIHE.

JluaakTHyecKas eIMHNLA A5l KOHTPOJISA:

2.7 npuMeHSATh NOJy4YeHHbIE 3HAHUS JJIs pelieHus: GU3NYECKUX 3a/1ay;

3aganue Nel

[ToBepxHOCTh MeTaJIa OCBELIAETCSI CBETOM C JUIMHOM BOJIHBI 350 HM. [Ipn HEKoTopom
3aJIep’KMBAIOILEM NOTEHLMaNE (POTOTOK CTAHOBUTCS paBHBIM HYJt0. [Ipu n3menenun
JUIMHBI BOJIHBI Ha 50 HM 3a/1ep’KUBAIOILYI0 PA3HOCTh NOTEHLUAIOB [IPUILLIOCH YBEIUYUTh
Ha 0.59 B. Cuutas nocrossHHyt0 Il1anka 1 CKOpOCTh CBETA NU3BECTHBIMU, OIPENETUTE
3apsj 2JIEKTPOHA.

Ouenka Ilokazamenu oyenku
3 B pemenuu conepkarcst olumOKa WM HE BBIIIOJIHEHA POBEPKA
pa3MEPHOCTH
4 Pemenne conepkuT HELOYETHI
5 Pemenue nosiHoOe 1 MpaBUIIBHOE

JuaakTuyeckas eIMHULA JAJIsl KOHTPOJIS:
2.8 ompenensaTh Xapaktep (GU3NIECKOTOo mpoliecca mo rpaduky, Tabnuie, hGopmyre;
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3apanme Nel
Bo Bpems horordpexra MakcHMaTbHBIN UMITYJIBC P e max AJICKTPOHOB, BEHIOMBAEMBIX U3

METaNINYECKON MIACTUHBI, 3aBUCUT OT UMITyJIbca (JOTOHOB P cornacho rpauky

pe,ma}:*
A B
/ ;
r
-
0 Py
Ouenka Ilokazamenu oyenku
3 Jlan BepHBIN O0TBET 0e3 00BICHEHU
4 [Ipoananu3npoBaH OJIMH OTBET.
5 JlaH MoNHbIN MpaBUIIBLHBIA OTBET, IPOAHATU3UPHOBAHBI BCE TpaduKH

JuaakTuyeckasi eIMHULA JJIsI KOHTPOJIS:

2.9 uzmeparth psan GU3HUECKUX BEIMYWH, IPEJICTABIISAS PE3YIbTaThl U3MEPEHHUM C YIETOM
UX MOTPEIIHOCTEN;

3ananue Nel

N3meputb pokycHOE pacCTOSIHHE U ONTUYECKYIO CUITY coOMparolien muH3bl.Pe3ynprar
NIPEJICTaBUTh C YUCTOM IOTPEITHOCTH H3MEPEHUH.

O6opynoBanue: JInHza cobuparoiasi, SKpaH, JIMHEHKA.

Ouenka Ilokazamenu ouenku

3 N3mepeno ¢hokycHOE pacCTOsSIHUE COOUPAIOIIEH JIMH3HI.

N3mepeno GhokycHOE pacCTOSTHUE U ONITUYECKas CHJIa COOMPArOIIe
JIMH3BI.

5 N3mepeno ¢hokycHOE pacCTOSIHUE U ONITUYECKas CUJia COOMparolen
JIUH3BI.
PesynbTaT npeacTaBieH ¢ y4eTOM NOTPEMTHOCTH U3MEPEHUM.

JAupakTuyeckasi eIMHULA 1JI KOHTPOJIA:

2.10 ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JESTEIHHOCTU U

MOBCEHEBHOM JKU3HU: JJ11 0O0ecTieueHrsi 0€30MaCHOCTH KU3HEIEATEILHOCTH B MPOIECCE
UCIIOJIb30BaHUS TPAHCTIOPTHBIX CPENICTB, OBITOBBIX AJEKTPONPUOOPOB, CPEACTB PAUO- U
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TEJIEKOMMYHUKAIIMOHHOM CBSI3H; OLICHKHU BIUSHUS HA OPTraHU3M 4YeJIOBEKa U APyrue
OpraHU3Mbl 3arpsI3HEHUSI OKPYKaIOUIEH Cpelibl; pallMOHAIBHOTO MPUPOAOIIONIb30BAHUS U
3alIUThl OKPYXKAIOIIEN CPEIBI.

3apanue Nel (M3 TeKyIero KOHTpOJIsi)

[lepeunciuth (pakTOpbl BO3AEHCTBUS paAHallii HA OPTaHU3M YeJIOBEKA U METO/bI 3aIlUThI
OT paguanuu

[Ipumep oTBera:

(axkTopsbl BO3ACHCTBHSA paaualuu

1. Bpems — yeM MeHbLIE TPOIOKUTEIBHOCTD BO3ICMCTBHUS, TEM JIYUIIIE;

2. PaccTostHue — yeM naipliie OT UCTOYHUKA paJraliu, TEM JIyUlIE;

3. IIperpanbl — uem OOJbIIE TPENSATCTBUN MEXKY YEJIOBEKOM U UCTOYHUKOM
PaIMOAKTUBHOIO U3JIyYEHHUS, TEM JIyUllIe

MeTobl 3alUTHI:

dusnyeckue :

3amuTa BpeMeHeM

3ammuTa paccTosIHUEM

3ammTa 3KpaHUPOBaHUEM

JleakTuBaIKs IPOTYKTOB, 00BEKTOB

3anmTa OpraHoB JIBIXaHUS U KOXHU

BenTumnsaius noMenieHuid 94ucThiM (He3apakeHHBIM) BOTYXOM
XHUMHUYECKUEC

Hcnonb3oBaHue paguonpoTeKTOPOB

Hcnonb3oBanue MeanpenapaTon

CaHuTapHO-TUTUEHUYECKUE MEPONTPUSATHUS

Hcnonb3oBaHue 3alIUTHBIX MaTEPUAJIOB

buonornueckue:

WCIIOJI30BaHUE MPOAYKTOB , CBA3BIBAIOIINX PAIMOHYKIIH]IBI
HCIIOJIb30BaHNE BUTAMHHOB

YCKOPEHHE MPOLIECCOB BBIBEJICHUS PAMOHYKIUIOB U3 OpraHnu3Ma

Ouenka Ilokazamenu ouenku

3 B npuBeneHHbIX (pakTOpax U METOAAaX COJEPHKATCs HEAOUETHI WIIN
OTBETHI HETOJIHbIE ( HE MEHee 2/3 MpaBUIIbHBIX OTBETOB).

4 B npumepax comepxarcs OquH-ABa HEOYETA.

5 [TpuBeneHbl IpUMEPHI MTOJIHBIE U UCUEPIIBIBAIOIIHNE.
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