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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)

®OC 1o IUCHUIUIMHE SBIISIETCS YAaCThIO IPOrpaMMBbl TOATOTOBKHU CIIEUAINCTOB
cpeanero 3BeHa no cnenranbHoct 09.02.03 I[IporpaMmupoBaHue B KOMITbIOTEPHBIX
cUCTEMax

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,
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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.
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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

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

® OmrcCaTh XapaKTeP UX IBUKCHUA
® 3amMcaTh YPaBHCHHA CKOPOCTH JJIA KaXKJI0T'0 U3 TCII
® NTOCTPOHUTH Fpa(l)I/IKI/I 3aBUCUMOCTH UX KOOPAWHATBI OT BPCMCHHU

Ouenka Ilokazamenu ouenku
3 BepHo onucan xapakTep IBUKEHUS TeJl. 3alIMCaHbl YPABHEHUS
CKOPOCTH.
4 BepHo onucan xapakTep IBH)KEHUS TeJl. 3alucaHbl ypaBHEHUS

ckopoctu. [TocTpoensl rpaguku koopauHar. B pemenuu wnm Ha
rpaduke eCTh HeJIOUEThI (He OoJiee IBYX), HE IPUBOJIAIINE K
HEBEPHOMY OTBETY.

5 BepHo onmcan xapakTep ABM)KCHHS Tell. 3acaHbl ypaBHCHUS
ckopoctu. ITocTpoensl rpadukn koopauHat. . Bee 3amanus
BBITIOJTHEHBI BEpHO 0€3 HEJI0UETOB.

3aganue Ne2
JIBrkeHMe ABYX Tl 3a1aH0 ypaBHeHUsAMH: X 1=3 + 0,5t, x2=8 - 2t. Onucarp xapaxrep
nBrkeHus Ten. Hailtu BpeMst 1 KOOpAMHATY MeCTa BCTPEUH rpa)uuecKy U aHATUTHYECKHU.

Ouenka Ilokazamenu ouenku

3 He onucan xapaktep IBH>KEHUs. 3afada pelieHa TOJIbKO
aHAIMTUYECKH WK TOJIbKO rpadudecku. Mnu: HeBepHO omnpeeneH
OJIMH U3 MapaMeTpoB( BpeMsl WJId KOOPIUHATA)
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4 BepHo onucaH xapakTep IBH>KEHUS TeJl. 3a/1adya peuieHa TOIbKO
OJTHUM CcIIoco00M (Tpaduyecku Uiy aHaTUTHYeCKH ). OnpeeneHo
BpeMsi U MecTO BcTpeuu Ten. Wiu: Ha rpaduke ecTh HEeZ0UeThl, HE
MPUBOJSIINE K HEBEPHOMY OTBETY.

5 BepHo onncan xapaktep IBUKEHUS TEIL. 3a7a4a PEIICHA
aHATMTHYECKH U rpadudecku. HaleHo BpeMst 1 MECTO BCTPEYH TEIl.

JAunakTuyeckasi eIMHULA: 2.5 NPUBOJIUTHh NPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHMS
(bU3MYEeCKUX 3HAHUHN: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKH U IEKTPOJIUHAMUKY B
AHEPIeTUKE; PA3IUYHBIX BUIOB 3JIEKTPOMArHUTHBIX W3JIyUYEHUN I Pa3BUTHS Ao U
TEJICKOMMYHUKAIIMM, KBAHTOBOW (PU3UKHU B CO3JaHUU SIACPHON IHEPTreTUKH, JTa3€POB;
3ansitue(-s1):

1.1.1.ITIpeamet u meToabl pu3nuku. CBsi3b GU3UKU C JPYTUMU HAYKaMU U TEXHUKOM.
du3nyeckre BeJIMYMHbI U UX U3MEpPEHUE.

3ananue Nel

ABTOMOOWIIb IBUKETCS CO CKOPOCTHIO 72 kM/4. [Ipubnuskasich K MemexoaqHomy
Mepexoly OH HAYMHACT TOPMOKEHHUE C yCKOpeHueM 4 M/c2. Pacuutath TOPMO3HOM MyTh.
[IpuBecTu npumep, NOKa3bIBAIOIINIA, YTO TIepederaTh JOPOry Mepe UAYIIIM
TPaHCIOPTOM OIACHO.

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIC JUIsl pELICHUS 3a/1a4u
dbopmyIbl (ypaBHEHHE paBHO3aMENJICHHOTO ABUXKEHUs). B pacuerax
€CTh MaTeMaTU4ecKas olMnOKa Win He 6oJiee ABYX HeZoueToB. JInbo
HE MIPUBEJICH MPUMED.

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

5 3anucaHbl HEOOXOIUMbIC U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyiibl (ypaBHEHHE paBHO3aMEIJIEHHOTO JIBH>KeHUs1). Crenan
pacyeT, moJIy4deH paBUWIbHbBINA OTBET. BhinoiHeHa mpoBepka
pasmepHocTtH. [IpuBenen npumep.

2.2 Texymuii koHTPOoab (TK) Ne 2
Tema 3austus: 2.2.7.KonrponsHas padota no treme "J[uaamuka"
Metoa u popma koutpoJsi: Konrponwsnas padora (Ompoc)
Buja kourpoasi: [luceMennast KOHTposibHas paboTa
JunakTuyeckas equauna: 1.3 cMpici GU3NYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMHUPHOIO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCA U JIEKTPUUYECKOTr0 3apA/a,
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TEPMOJMHAMUKH, JIEKTPOMArHUTHON MHIYKIMH, (PoTOdPdeKTa;

3ansaTue(-1):

2.2.2.3aK0H BCEMUPHOTO TATOTEHUS, TPAHULIBI €T0 TPUMEHUMOCTHU.CHIIA TSHKECTH.
IlepBas xocmuueckas ckopocts. MC3.

2.2.4 Pemenne 3a1a4 Ha 3aK0HbI Hpr0TOHA, 3aKk0H BecemMupHOro tarorenns u 3akoH ['yka.
3aganue Nel

Boszayminelii map maccoi 50 Kr IBMKETCS] BEPTUKAJIBHO BBEPX MO IEUCTBUEM CHUJIBI
Apxumena, koropas paBHa 550 H. Onpenenute yckopeHue mapa.

Ouemca Hokazamenu OUEHKU

3 Cnenan uyepTexk, yKazaHbl CUJIbI, 3alTUCAHBI HEOOXOUMBIE U
JIOCTATOYHBIC JIJIs1 pelieHus 3aaauu popmyJibl (2 3akoH HproToHa B
BEKTOPHOU opme U B TpoeKusix). He BrIMOTHEHBI HEOOXOIUMbIE
MaTeMaTU4YecKue npeoOpa3oBaHus ISl ONPEEICHUE YCKOPEHUs
miapa, Wil B HUX coJiepKuTcs ommoOka. Miu B pacuerax ecth ommoka
WM He BbinoiHeH nepeBoj equnull B CU. He cnenana nposepka
Pa3MEPHOCTH.

4 Cnenan yepTex, yKazaHbl CUJIbI, 3aITUCAHBI HEOOXOUMBbIE U
JOCTaTOYHbBIE JUIsl petieHus 3a1auu hopmyssl (2 3akoH HeloToHa B
BEKTOPHOM (popMe U B TPOCKIIUSIX). BBIMOTHEHB HEOOXOIUMBIE
MaTeMaTU4YecKue npeoOpa3oBaHus ISl ONPEEICHUE YCKOPEHUs
mapa. Cnenan nepeson equnul B CU, BolnonHeH pacyeT. B pacuere
JOMYLIEH HeAOYET WK apupmMernyeckas ommoka. Mnu: He
BBIIIOJIHEHA [TPOBEPKA Pa3MEPHOCTH.

5 CnenaH 4epTexX, yKa3aHbl CUJIbL, 3alICAaHbl HEOOXOIUMBIE U
JOCTATOYHBIE JUIs pelieHus 3a1aun popmyssl (2 3akoH HeloToHa B
BEKTOPHOH (popMe U B POEKIUX). BhINOIHEHB HEOOXOANMBIE
MaTeMaTHYECKHE IPeoOpa30BaHus AJis ONPEAEIICHUE YCKOPEHMS
mapa. Cnenan nepeso eaunul B CH, BBINOJIHEH BEPHBIN pacyeT U
IIPOBEPKA pa3sMEPHOCTH..

3ananue Ne2
Ha mpy»kune xectrocthio 40 H/m Bucut rpy3 maccoit 200 r. Onpenenute AIuHY
npy>XuHbl. B HE1eopMUPOBAaHHOM COCTOSTHUY JJIMHA MPYKUHBI paBHa 10 cm.

Ouemca 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)
Buna konTpoas: [lucbMeHHass KOHTpOJIbHAsE padoTa 1Mo TeMe
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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OMBHKa Hlokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmysl (2 3akoH HeloTOHA, cuia TpeHus, paboTa CUIIbI TPEHHUS.
Nnu 3axoH coxpanenus sHeprun). He BbIMOJIHEHBI MATEMATUYECKUE
npeoOpa3oBaHus ISl pacyeTa TOPMO3HOTO My TH, WA B HUX
conepxxutcs omuoka. He Bemonnen nepeson equnui B CU. Wnu : B
pacdeTax COACPKUTCS OIMUOKa, MPUBOAAIIAS K HEBEPHOMY
pesyabrary. Unu: 3agada pellieHa He MOJHOCThIO ( HET OTBETA Ha
BTOpOi1 Bonpoc). He BhINoIHEHA MpoBEepKa pa3MEPHOCTH.

4 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.

5 3anucaHbl HEOOXOIUMbIC U JOCTATOUHBIC JIJISl PEIICHUS 3a1a9u
dbopmyinbl. Crenan BepHbId pacueT. BoinogHeHa mpoBepka
Pa3MEpHOCTH.

JAupakruyeckast exMHUNA: 2.6 BOCIPUHUMATh U HA OCHOBE IOJyYEHHBIX 3HAHUU
CaMOCTOSATEIILHO OIICHUBATh MHGOPMAIIHIO, ConepKalytocs B cooomennsx CMU, 1n-
TE€PHETE, HAYYHO-TIOYJIIPHBIX CTAThAX;

3ansaTue(-s1):

2.1.7.KontponbHas paboTa Mo KHUHEMaTHKE.

3aganue Nel

Uucno Maxa noka3plBa€T OTHOLIEHUE CKOPOCTH CAMOJIETA OTHOCUTEIIBHO CKOPOCTH 3BYKa
( OblaeT pa3Hasi B 3aBUCUMOCTH OT YCJIOBUM: BBICOTBI, TEMIIEPATYPHI, AaBICHUS) Y 3eMIH
CKOpOCTh, cooTBeTcTBYIOIIas 1 Maxy, Oynet paBHa npubauzuteasrHo 340 M/c (CKOpOCTb,
C MCIOJIb30BaHUEM KOTOPOH JIFOJHM OLEHUBAIOT PACCTOSHUE [0 MPUOIMKAIOIIECHCS TPO3BI,
U3Mepssl BpeMsl OT BCIIBIIIKKA MOJIHMM JIO IOLIEAIINX packaToB rpoma) uinu 1224 km/4. Ha
BbIcOTE |1 KM M3-3a mageHns TeMnepaTypsl U JaBJIECHHAS CKOPOCTh 3ByKa HUKE — OKOJIO
295 m/c unmm 1062 xm/49. Henasno B CMU nosiBUIMCH COOOLIEHHS O TOM, YTO paKkeTa
"ABaHrapa" MOXeT nepeaBUraThesi co ckopocThio B 20 MaxoB. Beipazurte 3Ty CKOpOCTh B
KM/4 1 M/c. CpaBHUTE CO CKOPOCTBIO MOJIETa CBEPX3BYKOBOT'O CaMOJIETA.

Ouenka Ilokazamenu ouyenku
3 Cnenan nepecyeT CKOPOCTH TOJIBKO B KM/Y.
4 CrnenaH nepecuer CKOpOCTH B KM/4 U B M/C.
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5 Cnenan nmepecyeT CKOpOCTH U B KM/4 1 B M/c. [IpoBesieHO cpaBHEHUE

2.4 Texymuii koutpoJb (TK) Ne 4

Tema 3ansaTus: 3.3.4. KoarponasHas padota o reme "MKT 1 T/1"

Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)

Bua kontTpoasi: [luceMeHHas KOHTpOJIbHASI paboTa 1Mo TeMe

JAunnakTuyeckasi exmHunAa: 2.9 u3Mepsath paj GU3nueckux BEITUYUH, IPEACTaBIIsS
pEe3yJIbTAThl U3MEPEHUN C YUYETOM UX MOTPEUTHOCTEM;

3ansaTue(-11):

1.1.2.ITorpemHocTy NPsIMBIX U KOCBEHHBIX U3MEpeHHl. MeTo1bl pacueTa MOrpeuIHOCTEN.
2.4.2 VI3ydeHne MaibIX KojJieOaHWH MasTHHKA.

3.1.4.M3yueHue Uu300poLeccoB

3.2.2.Moguenb ctpoeHus xkuakocTtu. IloBepxHocTHOe HaTsxeHHe. CMaynBaHUE.
Kanunnsipasie sBieHus.

3.2.4.. 3aMepeHne OTHOCUTENIbHOM BIAXXHOCTU BO3/yXa. (J1abopaTopHas padboTa)
3.2.5.U3mepenne ko3P huireHTa MOBEPXHOCTHOTO HATSKEHUS HKUIAKOCTH.
3apnanue Nel
N3meputh TemnepaTypy B KJIacce, OTBET 3aMKcaTh C yY€TOM MOTPEITHOCTH
U3MEPUTEIHHOTO MTpUOOopa

Oueuka Ilokazamenu OUEHKU

3 BrImioniHeHO M3MepeHue, MPUBEACHO 3HAUCHHE TEMIIEPATYpPhI BO3IyXa
0e3 yuera morpenrHoCTA

4 BrinonHeHo usmepenue, IpuBeIeHO 3HaYCHUE TEMIIEPATyPhl BO3AyXa
C YYETOM NMPUOOPHOIN MOTPEIIHOCTH.

5 BrinonHeHo n3mMepeHue, OTBET 3allMCaH ¢ YYETOM PUOOpPHO
MOIPENTHOCTH U MOTPEIIHOCTH U3MEPEHMUS.

JMunaktuyeckas enuuuna: 2.10 ucmnonab30BaTh NPpUOOPETEHHBIC 3HAHUS U YMEHUS B
IPAKTUYECKOM JESITEIbHOCTH U TIOBCEHEBHOM JKU3HU: I 0OecrieueHust 0€30MacHOCTH
KU3ZHENIEATETLHOCTH B TIPOLIECCE UCTIOJIb30BAHUS TPAHCTIOPTHBIX CPEACTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEJICTB PAANO- U TEIIEKOMMYHHUKAITMOHHOM CBSI3U; OLEHKH BIMSIHUS
Ha OpraHU3M YeJIOBEKa U APYTHE OPTaHU3MBI 3arPsS3HEHUS OKPYIKAOIICH CPEIbL;
PaIMOHAIBHOTO MTPUPOIOTIONB30BAHKS M 3AIUTHI OKPYIKAIOIICH CPEIbI.

3ansaTue(-1):

3.1.4.13yuyeHne nu30npoueccos

3.2.4.. I3aMepeHne OTHOCUTENIbHOM BIAXHOCTH BO3/yXa. (1abopaTopHas padbora)
3.2.5.13mepenue kodpPumeHTa MIOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH.
3.2.6.Pemienue 3ama4 no reme "MKT" u "ArperatHbie cocTosHus BemecTnra'

3ananue Nel
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[TpuBeanTe MpUMEpHI UCMIOIBL30BaHUS B OBITY OapoMeTpa-aHepoua.

[IpumepHBIN OTBET:

bapomertp-anepouns — 310 npubop A U3MepeHHst aTMOC(HEPHOTO 1aBICHUS, OCHOBAHHOTO
Ha 0€3KUIKOCTHOM ucnoaHeHuH. JleiicTBre mpubopa OCHOBaHO HA U3MEPEHUHU
BBI3BIBAEMBIX aTMOC(EPHBIM JIaBICHUEM YIIPYTHX AePopMaIiii TOHKOCTEHHOTO
METAJUIMYECKOI0 COCY/1a, U3 KOTOPOro OTKAYaH BO3IYX.

Bbapometp anepous 661 crielMaIbHO CO3/1aH JJI JOMALITHETO HCIIOIb30BaHMUs, IO
OPUYUHE TOTO, YTO PTYTHBIE 0APOMETPHI ONACHBI — CITy4YallHOE MOBPEKICHUE MOXKET
BBI3BaTh CEPbE3HYIO YTEUKY PTYyTH. B TOMalIHuX yCIOBUSAX aHEPOU]] XOPOIIO
CIPABIISETCS C ONPEIEICHUEM IIPEICTOSILEr0 U3MEHEHUS TIOTO/IbI.

JlaBjieHHE C U3MEHEHUEM BBICOTHI MEHSIETCSI (CHUXKAETCS C BBICOTON U MOBBIIIAETCS B
HU3MHaX) . To ke caMmoe 3ampocTo MOYKHO CKa3aTh U O IMPOTHO3€ IOTOJIbI: B CYyX0€ BpeMms,
0OBIYHO, HA0JIIO1AETCsl MOBBIIEHHOE aTMOC(EPHOE IaBJICHHE, & €r0 MOHMKEHHUE
BBI3BIBACT BETEP M OCAJKH: CHET, I0K/b, TYMaH.

Ouyenka Ilokazamenu oyenku
3 [IpuBeneH npumep, OTBET HEMOJIHBIA WA COAEPIKUT OLIUOKHU.
4 [IpuBeneH npumep, OTBET HEIOJIHBIN.
5 [IpuBeneH npumep, OTBET UCUEPIIBIBAIOLINN.

JAupakruyeckasi exMHUNA: 2.4 NpUBOAUTH NPUMEPDI, TIOKA3BIBAOIIUE, YTO:
HAOJIO/IEHUS ¥ SKCIIEPUMEHT SIBIISIFOTCSI OCHOBOM JJIs1 BBIIBIKEHUS THIIOTE3 U TEOPHIA,
MO3BOJIAIOT MPOBEPUTH UCTUHHOCTH TEOPETUYECKUX BBHIBOJIOB; (hU3HUECKasi TEOpHUs JaeT
BO3MOXHOCTh OOBSICHSITh U3BECTHBIC SBJICHUSI IIPUPOJIBI M HAYYHBIE (PaKTHI,
IIPEICKA3bIBATh €IIE HEU3BECTHBIC SIB-JICHUS;

3ansaTue(-s1):

2.1.4.Pemienne rpaduuecKux U aHaTuTHYECKuX 3a1a4 Ha [IPY]]

3.1.1.0cHoBubIe ntonoxkerust MKT, ux onbiTHOe 000cHOBaHME. XapaKTEPUCTHUKU MUKPO-
u mMakpoten. OcHoBHoe ypaBHenre MKT, ero ¢puznueckuii cMbici.

3.3.2.11epBblii 3aKOH TEpMOAUHAMUKU. [ [puMeHEeHNE EPBOTO 3aKOHA TEPMOJNHAMUKH K
M30IPOLIECCAM.

3apanue Nel

CdopmymupyiiTe 3akoHbI TepMOoAHaAMUKH. [lepedncinre, kKakue IKCIIePUMEHTATHHBIC
JAHHBIE MOJIOKEHBI B OCHOBY TEPMOJUHAMUKH.

Bapuanr orBera:

1 nayano: Q = AU + A. KonuyecTBOo TEIIOTHI, OJYYEHHOE CUCTEMOM, UJIET Ha
U3MEHEHUE €€ BHYTPEHHEN SHEPIUH U COBEpPLICHHE paOOThl HaJl BHEIIHUMU TEJIaMU.
[lepBbIit 3aK0OH TEPMOAMHAMMKH SIBJISIETCS 000OIIIEHUEM OTBITHBIX (DAKTOB.
[Tpumepsi: (paboTa ra3a npu pacHIMpeHUH, MOBBIINICHUE ABJICHUS ra3a MPU HarpeBaHUU,
HarpeBaHue rasza npu aauadaTHOM CKaTuH, ainadaTHOE paclIMpeHue napa u 00pa3oBaHue

cTp. 24 u3 92



TyMaHa 1 TJ)

2 "auano (popmynupoBka KenbBuHa):

B nmknnyecku AeMcTBYOMIEH TEIOBOM MalllMHE HEBO3MOKEH MPOLIECC, €ANHCTBEHHBIM
pe3yJbTaTOM KOTOPOTO ObLIO OBl MpeoOpa3oBaHUE B MEXAaHUUECKYIO pabOTy BCETO
KOJIMYECTBA TEIUIOTHI, TOJIyYEHHOIO OT €JMHCTBEHHOI'O TEIJIOBOIO pe3epByapa.
[Tpumep: ['MnoTeTHYECKyIO TEMIOBYIO MAIIMHY, B KOTOPOI MOT OBl TPOUCXOUTH TAKOU
npouecce, (€€ Ha3bIBalOT BEUHBIM JBUIATEIEM BTOPOTO PO/A) MPAKTUYECKH OCYIIECTBUTH
HEBO3MOXHO

2 nayajo (dhopmynuposka Kinaysuyca)

HeBo3MoskeH mporecc, eTMHCTBEHHBIM PE3yJIbTaTOM KOTOPOTo Obula Obl IEepesaya
SHEPrUM IyTEM TEMJI000MEHA OT Tejla C HU3KOW TeMIEpaTypoil K Tely ¢ 00Jiee BbICOKOM

TEMIEpaTypoil. (IpUMEpP:TEIUIO BCETJa CAaMOITPOU3BOIBHO MEPEXOAUT OT TOPSIETO Tea K
XO0JIOJTHOMY, a HE HAa000POT)

Ouenka Ilokazamenu ouenku

3 CdopmynupoBaHbl HE BCE 3aKOHBI TEPMOJUHAMUKU. OTBET HEMIOTHBIM
/ HETOYHBIW/ WM HE IPUBEICHBI IPUMEPDI

4 CdopmynupoBansl 3akonbl T/], mpuBeaeHBI TPUMEPHI, HO OTBET
HEMOJIHBIN WJIOU COIEPKUT HETOUHOCTH.

5 CdopmynupoBaHbl 3aKOHbI TEpMOAMHAMUKH. [IpuBeIeHbI MPUMEPHI U
MOSICHEHM S, OTBET UCUYEPIBIBAOIIINMN.

JAupakTuyeckasi efMHMLA: 2.2 OTJIMYATh TUIIOTE3bl OT HAYYHBIX TCOPUI;

3ansaTue(-s1):

2.4.4. KontponbHas padoTa mo pa3aerny "Mexanuka"

3ananue Nel

YcTaHoBUTE COOTBETCTBUE MOHATHUAM ''Turore3a’ u "teopus’ cieayrommux yTBEpKICHUI:
1. Apxumen, yBUJEB, YTO 10JI0KO BCIUIBIBAET, IPEANOI0KNUI, YTO BOJIA €r0 BHITAIKHUBAET
2. A, Hel0TOH, yBHJIEB, YTO 0JO0KO MaaeT, MPEAOJIONKUI, UTO 3€MJISl €r0 MPUTATUBAET.
3. M. DiiHTelH yTBepkaai, yto Bee ¢pusznueckue npouecchl B MHEPLMAIBHBIX CHCTEMAaX
OTcueTa NPOTEKAIT OJIMHAKOBO, HE3aBUCUMO OT TOr'0, HEMOABUKHA JIM CHCTEMa WM OHA
HaXOJUTCS B COCTOSIHUM PAaBHOMEPHOTO U MPSMOJIUHEUHOTO ABUKEHUS.

Ouenka Ilokazamenu ouyenku
3 B cooTBeTCTBUAX AOMYIIEHO HE OoJiee 2-X OMUOOK.
4 B cooTBeTcTBUAX AOMyIlIeHa OJJHA OIINOKA
5 B cooTBeTcTBHAX HE AOMYLIEHO OMMOOK, COOTBETCTBUE JJIA 3
YTBEPKACHUN YCTAHOBJICHO.
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JupakTuyeckasi exMHUNA: 2.3 1eaaTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTAbHBIX
JAHHBIX;

3ansaTue(-1):

2.2.2.3aK0H BCEMUPHOTO TATOTEHUS, TPAHULIBI €T0 MTPUMEHUMOCTH.CHIIA TSHKECTH.
[lepBas kocmuueckas ckopoctb. UC3.

2.2.7. KoutponsHas pabota no teme "/[unamuka"

2.4.2 VI3ydeHne MaibIxX KojJieOaHUi MasTHHKA.

3.1.1.0cuoBnbIie onoxeruss MKT, ux onbiTHOe 000CHOBaHKE. XapaKTePUCTUKA MUKPO-
u makpoten. OcHoBHoe ypaBHenne MKT, ero ¢puznueckuii cMbIcI.
3.1.3.DkcniepuMeHTanbHbIE ra30BbIe 3akoHbI (JlansToHa, ABoraapo, boins-MapuoTra,
I'eit-JIroccaka, [lapmst). M3onporiecchl.

3.1.4 . M3yyeHue n30mnpoieccoB

3.2.2.Mopenb ctpoeHus xxuakoctu. [loBepxHocTHoe HaTsKeHUE. CMadyrBaHUE.
Kanumisipasie siBiaeHusl.

3.2.3.Mogenb ctpoenus TBepaoro tena. Kpucramisl u amopdusie Tena, ux pusndeckue
cBoiicTBa. TennoBoe pacmnpeHnue TBEPABIX TEI

3.2.4.. I3MepeHure OTHOCUTENIBHOM BIXXHOCTH BO3/lyXa. (JJabopaTopHas paboTa)
3.2.5.13mepenue kodppuiimeHTa moOBEPXHOCTHOTO HATSXKEHUS JKHIKOCTH.
3.3.1.BayTpenHss sHeprusi, criocoObl ee n3MeHeHUs. BHYTpeHHsIs SHEPTHsl HI€aTbHOTO
ra3a. . Pabora npu usmenenun oobema rasza. Pacuer konmdecTBa TEIIIOTHI.
3.3.3.Btopoe nauano T/I. [Tpunuun aeictBus TernoBor Mamuubl. [Hukn Kapuo. KIT/]
uukia Kapuo

3ananue Nel

Ha rpaduke npeacraBiensl pe3ysbTaTbl U3MEPEHUs KOJTUYECTBA TEIUIOTHI O,
3aTPavye€HHOr0 Ha HarpeBaHUe 1 Kr HEKOTOPOTO BEIIECTBA, IIPU PA3TUYHBIX 3HAYEHUSIX
TEeMIIepaTyphl ¢ 3TOro BemiecTBa. [lorpentHocTs u3MepeHus KojnuecTa TermioTel AQ =
+500 Ik, remneparypel Ar =+2 K

Br10epu 1Ba yTBEpKACHHSI, COOTBETCTBYIOLME PE3YJIbTaTaM 3TUX U3MepeHui. OTBeT
nosicaute("Pemry EI'D" 3aganue 11 Ne 6602)

1) YaenpHas TemioeMKocTh BemecTBa npuMepHo paBHa 600 JIx/(kr-K)

2) dns narpeBanus 10 363 K mHeo6xoaumo coobmuts 6osnbie 50 kJ[x.

3) Ilpu oxnaxnenuu 1 kr BemiectBa Ha 20 K Beigenutces 12000 Jx.

4) lnsa HarpeBanus 2 kr BeniectBa Ha 30 K HeoOxoamumo cooOuTh nmpuMepHo 80 kJIk.
5) Y aenbHas TEIIOEMKOCTh 3aBUCUT OT TEMIIEPATYpPHI.
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OTtkyna yenbHask TEI0EMKOCTb

2) Jnsa narpeBanus 10 363 K, to ecth 10 363 — 273 = 90 °C HE0O6X0AUMO COOOUTUTD TEITY
Menble S0 k/[>x sHeprum.
3) [Ipu oxnaxaenuu 1 kr BemectBa Ha 20 K BoiienuTes
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4) ns narpeBanus 2 xr BeuiectBa Ha 30 K HeoOX0qumMo cOOOIIUTE TPUMEPHO

5) YaenbHas TEMIIOEMKOCTh HE 3aBUCUT OT TEMIIEPATYPHI.
Taxum 06pa3omM, BEpHBIMU SBISIOTCS YTBEPXKACHUA o1 HoMepamu 1 u 3.

Ouenka Ilokazamenu ouenku

3 Bri6pano BepHO TOJIBKO OJIHO YTBEPKICHUE

Bb10panbl BepHO 2 yTBEPKIAEHUS, HET 00OCHOBAHMUS.

5 BoriOpaHbl BepHO 2 yTBEPKICHHUS, 1aHbI MOSICHEHUS

2.5 Texymuii koHTpOJb (TK) Ne 5
Tema 3auaTus: 4.2.4.Pemienue 3a1a4d mo reMme "Padora 1 MOIIHOCTH TOKA. 3aKOH
Jxoyns-Jlenua. KITJI uctounuka Toka."
Metoa u popma konTpoasi: CamocrositenbHas padbota (Omnpoc)
Buna kouTposs: Pemenne 3a1a4 Ha 3aKOHBI TOCTOSIHHOTO TOKA
JAunakTuyeckasi exmHuna: 1.2 cMpicn GU3NUYECKUX BEIUYUH: CKOPOCTh, YCKOPEHUE,
Macca, CHjia, UMIYJIbC, paboTa, MEXaHUYEeCKasi SHEPTUsl, BHYTPEHHSIS SHEPT U4,
a0CoJII0THAs TeMIepaTypa, CpeHsIs KWHETUUECKast SHEPrus YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBINA SJIEKTPUUECKUIN 3apsij;
3ansTue(-91):
3.1.2. Temneparypa 1 METO/AbI €€ U3MEPEHUS. Y paBHEHUE COCTOSHUS UJ€aIbHOTO rasa.
3.2.1.Arperatnblie cocTosiHUus U (pa3oBwie nepexoibl. OOBICHEHHE arperaTHbIX
cocrosinnil Ha ocHoBe MKT. B3anMHbie nTpeBpaleHus sKuIKOCTEN U ra3oB
(mapooOpazoBanue u KoHJieHcalus). HaceimeHHblit nap u ero cBoiictBa. AOCONIOTHAS U
OTHOCHUTENbHAS BIIAJKHOCTh BO3yXa.
3.2.6.Pemienue 3anau no reme "MKT" u "Arperatueie coctosaHus Beniecrna'
3.3.1.BuyTpeHnHss sHeprus, cnocoObl €€ n3MeHeHUs. BHYTpeHHss SHEepIusl UI€albHOTO
rasa. . Pabora npu usmenenun ooremMa raza. PacyeT Kkonu4ecTBa TEIJIOTHI.
3.3.3.Bropoe nauano T/l. [Tpunuun aericrBus tennoBor Mmamunbl. [Hukn Kapuo. KIT
nukia Kapuo
4.1.2.Metoapl pacuera cuibl KynoHa 1 HAanpsKEHHOCTHU IEKTPOCTATUYECKUX MOJIEH.
4.1.3.PaboTa cuJj 3JIEKTPUYECKOTr0 MOJIA MpU nepeMelieHnu 3apsaaoB. [loreniman
ANEKTPUYECKOTrO MOJISI U €r0 CBOMCTBA. [[pu3HaKy MOTEHINMAIBHOCTH TOJIA.
DKBHUMNOTEHIMAIbHBIE TOBEPXHOCTH, CBSA3b MEXK/y HAIIPSKEHHOCTHIO U PA3HOCTHIO
NOTEHIAAJIOB.
4.1.4.9nexktpoemMKkocTh. KOHAEHCATOPHI M UX TUIMBI. IJIEKTPOEMKOCTH IJIOCKOTO
KoHJIeHcaTopa. CoeIMHEHNE KOHJIEHCATOPOB. DHEPTHUS DJIEKTPUUECKOTO MOJIS.
4.1.5.Pemienue 3amau "InekrpocraTuka'
4.2.2.0npenenenne 3/1C 1 BHyTPEHHETO CONPOTUBJIEHUS UICTOYHUKA TOKA.
UccnenoBanue nociie10BaTeIbHOTO U MapalieIbHOTO COCTMHEHUS PE3UCTOPOB
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4.2.3.3yuenne 3akoHa Oma Juis yyacTka 1uenu. MisMepeHnne yJ1eapHOro COpoOTUBIICHUS
MIPOBOJIHUKA

3apanue Nel

ens cocrout n3 nucrounuka toka ¢ 3/C 4,5 B u BHyTpeHHUM conportusieHueM 1,5 Om u
npoBOAHUKOB conpoTuiienreM R1= 1,5 OMm u R2= 3 Om. KakoBbl nokazanus
amriepMeTpa u BoJibTMeTpa? KakoBbl OyIyT MOKa3aHUs 3TUX Ke€ MPUOOPOB, €Cln
napamiesnbHo npoBogHUKY R2 noakmtounte R3 conporusnennem 3 Om?

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOUYHBIC JUIsl pELICHUS 3a/1a4u
dbopmyisl (3akoH OMa Jj1st

TIOJTHOM 11eTH, POPMYJIBI JUIS pacueTa CONMPOTUBIICHHS ydacTka). B
pacuerax ecTb OIImoKa

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC TSl PEIICHUS 3a/1a4u

dbopmysl (3akoH Oma J1st

MOJIHOM 11T, (POPMYJIBI JJISI pacdeTa COMPOTUBIICHUS Y4acTKa).
Cnenan pacuer .B pacuere

JOMYIIEH HeA0YET WK HerpyOas omuOKka. unu: He BbimosiHeHa

IpOBEpKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUISl pELICHUS 3a/1a4u
dbopmyiibl (3akoH OMa J1st

MOJTHOM LIeTH, (POPMYJIBI ISl pacueTa COMPOTUBIICHUS YUACTKA).
CrenaH BepHbIi pacyer.

BelnosiHEHa MpoBEpKa pa3MEpPHOCTH.

3aganme Ne2

OTBeTUTH HA BOIIPOCHI:

1) Uto takoe DJ1C?

2) B kakux equHUIIAX OHA U3MEPSETCs?

3) Kakumu cnocobamu MoxHO onpenenuts J/]C ncrounuka?

[IpuMepHBIl OTBET:

1) Dnexrpoasuxymias cuina (3C) — ckangpHas puzndeckasi BeIUInHa,
XapakTepusytomas padoTy

CTOPOHHUX CHJI, TO €CThb JIOOBIX CUJI HEIJEKTPHUUECKOTO MPOUCXOXKICHUS, TEHCTBYIOIINX
B

KBa3WCTAlMOHAPHBIX IETSX MOCTOSHHOTO WK nepeMenHoro Toka E=Act/q -03/1C
YUCJICHHO paBHA

OTHILIEHUIO paboThl CTOpOHHUX cull K 3apsny; E=IR+Ir- 3/IC cknanpiBaercs U3 najaeHus
HaAIPsDKCHUS Ha

Harpy3Ke W MaJieHus HaNpsHKeHs BHYTPU UCTOYHUKA.
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2) O1C usmepsercs B Bonbrax [Ix/Kn= B
3) OJ1C MOX)HO U3MEPUTH HEMOCPEACTBEHHO Ha KJIEMMax UCTOYHUKA JIUOO BHIYUCIIUTH 11O

dbopmyiie
M3MEPUB CHITy TOKA M HAMPSDKEHNE HA yYaCTKE IICTIH.

0uem<a Ilokazamenu OUEHKU

3 JlaH paBUIIBHBIA OTBET HE MEHEE YEM Ha JiBa BOMPOCA.

4 JlaH mpaBUIIBHBIN OTBET HA TPU BOIIPOCA, HO OTBET HEIOJIHBIN.

5 JlaH MOJIHBIN IPaBUWIbHBIM OTBET HA TPU BOIIPOCA.

3aganue Ne3

Kakyto miomniaas 10JKHBI HMETh TUTACTHHBI TUIOCKOTO KOHJIGHCATOpa JUIsl TOTO YTOOBI €ro
AJIEKTPOEMKOCTh ObljIa paBHA 2 MKD, eciii MEX Y IJIACTUHAMU TTOMEIIASTCS CJION CITIOJIBI
tosuHou 0,2

Mm? (e =7).
Ouenka Ilokazamenu oyenku
3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUISl pELICHUS 3a/1a4u

bopmyIibl (AIEKTPOEMKOCTh

IJIOCKOT0 KOH/IEHCATOpa). BhIMmomHEeHbl HEOOXOIUMBbIE
MaTeMaTh4yeckue npeoodpazopanus. B

pacdeTax ecThb omuOKa (He repeBeieHbl enuHullbl n3Mepenus B CH)
Wi He 0oJiee IBYX

HezioueToB. He BhIMoHEHA TPOBEpKa pa3MEPHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUTsI PEIIICHUS 3a/1a4u
bopMyIIBL (IEKTPOEMKOCTh

TJIOCKOTO KOHJICHCATOpa). BrImoTHeHBI HEOOXOAMBIC
MaTeMaTUYECKHUe MpeoOpa3oBaHMs.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIC JUIsl pELICHUS 3a/1a4u
dbopmyisl (3akoH OMa Jj1st

noyiHoM 1ienn). CaenaH BepHbIN pacdeT. BeimoiHeHa mpoBepka
Pa3sMEpHOCTH.

JAupakruyeckasi eIMHMLA: 2.5 IPUBOINUTH NPUMEPBI MPAKTUYECKOTO UCIIOJIb30BAHMS
bu3nyeCKnX 3HAHUI: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKY U SJIEKTPOIUHAMUKHU B
OHEPIeTUKE; PA3IUYHBIX BUIOB 3JICKTPOMATHUTHBIX W3JIyYECHHUU I PAa3BUTHS PAIno U
TEJICKOMMYHUKAIINI, KBAHTOBOW (PM3UKHU B CO3TaHUU SACPHON IHEPTETUKH, JTA3E€POB;
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3ansaTue(-1):

2.4.4 KontponbHas paboTa no pazzaeny "MexaHuka"

3.1.2. Temmepatypa 1 METOABI €€ U3MEPEHNA. Y PABHEHUE COCTOSHUAS UICAIBHOTO Ta3a.
4.2.1.110CTOSTHHBIN ANEKTPUYECKUI TOK U ero xapakrepuctuku. I/C. 3akon Oma miis
OJIHOPOJHOTO M HEOJHOPOJAHOT'O YYacTKa LEMU U €ro MIPUMEHEHUE.

3aganue Nel

OJ1C ucrounuka toka 5 B. K HCTOUHUKY TOKa IPUCOEAUHWIN JIAMITY CONPOTUBIICHHEM 12
Owm. Haiinure

HaIpsDKEHUE Ha JIAMIIe, €CJIM BHYTPEHHEE conpoTuBieHue uctounuka 0,5 Om.

Ouemca Hokazamenu OUEHKU

3 3amucaHbl HEOOXOIMMBIEC U JOCTATOYHBIC IS PEIICHUS 3aa9n
dbopmyibl (3akoH OMa Jj1st

NoJIHOM 11enu). B pacyeTrax ecTh ommbka uiam He 6oJiee 1ByX
HE/I0YETOB.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmyisl (3akoH OMa J1st

nosiHoM 1ienu). Caenan pacuer .B pacyere nonyiieH He0UET UK
apudMeTHIecKas OImoKa.

He BBINOTHEHA TPOBEPKA Pa3MEPHOCTH.

5 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dbopmysl (3akoH Oma 11st

nosiHo nenu). CaenaH BepHbIN pacyeT. BeinonHeHa mpoBepka
pa3MepHOCTH.

3aganme Ne2

Onpenenure NOJHYIO MOLUIHOCTB 3JIEMEHTA MPU CONPOTUBIIEHUH BHEIIHEH 1ienu 4 Owm,
€CJIM BHYTPEHHEE

conpoTuBieHUE emMenTa 2 OM, a HalpsHKEHHUE Ha €ro 3akumax 6 B.

Ouenka Ilokazamenu ouenku

3 3anucana Gpopmyia MOITHOCTH U 3aK0H OMa 715l TOJTHOM 1eTu.

3anucana ¢popMyia MOITHOCTH ¥ 3aKOH OMa 1S TIOJTHOM TIETIH.
3anaua peiieHa B 0011eM
BU/IC.

5 3anucana Gpopmyia MOITHOCTH U 3aK0H OMa 7151 TOJTHOM 1ieTu.
3amaua permieHa B 001em
BUJIC U B UHCIIOBOM. 3aIlMCaH BEPHBIN OTBET..
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JAupakTuyeckas efMHUNA: 2.7 TpUMEHATh NOJyYCHHbIC 3HAHUS JJIs1 PEIICHUS
bu3nueckux 3aaay;

3ansaTue(-1):

2.2.7.KontponbHas padota no teme "J{unamuka"

2.3.1.3axoHbI cOXpaHeHUs Kak (pyHIaMEeHTaIbHbIC 3aKOHBI MpUpPoAbl. MMmymbe Tena,
UMITYJIbC CHIIBI. BTOpoit 3akoH HeroTOHA B IMITYTbCHOM (hopMe (3aKOH H3MEHEHUS
MMITyJIbCa). 3aKOH COXPaHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.
2.3.2.Mexanunueckas pabora. ['paduaeckoe npeacraBienue padbotsl. Pabota cub
TSYKECTH, CUJIbl YIIPYTOCTH, CUIJIbI TPEHUS.

2.3.3.Mexanuueckasi MOIITHOCTb. MrHoBeHHas U cpeansisd momHocTh. KITJI. Pemenue
3a/1a4y Ha pabOTy U MOIIHOCTh

2.3.5.PemreHue 3a1a4 Ha 3aKOHbI COXPAHEHHUS SHEPTUH U UMITYJIbCA.

2.3.6.0memenThl ctaTukd. MoMeHT cuiibl. [IpaBriio MoMeHTOB. [IpocThie MeXaHU3MBI.
"3on0TO€ MpaBUIO'" MEXAHUKH.

2.4.1.Mexannueckue kosebanusi. OCHOBHbIE XapaKTEPUCTUKU, YpaBHEHUE U rpaduKu
rapMOHUYECKHUX KoneOanuil. [IpeBpanienue s3Hepruu npu KojaedaTeIbHOM JBUKEHUU.
Pe3onaHc MasiTHUKOB. (T€Opus)

3.1.3.OkcnepuMeHTalIbHbIE Ta30BbIie 3akoHbI ([lanbToHa, ABOraapo, boitna-Mapuorra,
I'eii-JTroccaka, [lapss). M3onpoiiecchl.

4.1.2.Meroasl pacuera cuiibl KynoHa 1 HAPsIKEHHOCTHU 3JEKTPOCTATUYECKUX MOJIEH.
4.1.5.Pewienune 3ana4 "OnekTpocTaTuka'

3ananue Nel

[Ipu pa3oMKHYTOM KJItOU€ amnepMeTp nokas3siBaeT TOK 1 A. Kakol TOk nmokaxeT
aMIIEpMETp MPU

3amkHyTOM Kiroue? DJIC ucrounuka 10 B, BHyTpeHHEE CONPOTHUBIEHUE UCTOYHUKA 1OM,
R1 =5 Om,

R2=4 Om, R3 HeusBecTHO.

Ouenka Ilokazamenu oyenxu
3 Paccmotpensr 1Ba pexxrma paOoThI 1IEMU- IPU 3aMKHYTOM | TIPH
Pa30MKHYTOM KITIOYE.
4 3anucan 3akoH Oma, HaigeHno R3.
5 Paccmotpensr n1Ba pexxrma paOOoThI 1IEMU- IPU 3aMKHYTOM | TIPH

Pa30OMKHYTOM KIIIOUe,
HaiineHo R3 u 12.

3ananue Ne2
BosbT™MeTp paccunTad Ha U3MEPEHUE HANIPSKEHUM 10 MaKCUMaJIbHOTO 3HaueHus 30 B.
[Ipu sTOM uepes
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BOJIbTMETpP uaeT ToK 10 MA. Kakoe 100aBOYHOE COMPOTUBIICHUE HYKHO MPUCOEAUHUTD K
BOJIbTMETPY,
YTOOBI UM MOKHO OBLIO M3MEPSTh HanpskeHue 10 150 B?

Oueuka Ilokazamenu OUEHKU

3 3anmcaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIS PEIICHUS 33 a9n
dbopmysl (pacuer

N00aBOYHOTO CONPOTUBIICHHUS ). B pacuerax ecTh ommoOKa wiv He
Oonee nByx HegouetoB. He

BBITIOJIHCHA ITPOBEPKa pa3MEPHOCTH

4 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIC IS PEIICHUS 3aa9n
dbopmybi(pacuer

n00aBOYHOTrO conpoTuBieHus).. Caenan pacuer .B pacuere nonyuieH
HEI0YET WU

apudmeTtndeckas ommobka. Mnu: He BoioHeHa mpoBepka
pa3MepHOCTH.

5 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmybl (pacuer

100aBOYHOTO conpoTUBIeHUs).. Caenan BepHbIil pacueT. BeinoaHeHa
poBepKa

pa3MepHOCTH.

JupakTudeckas eIMHULA: 2.8 ONpeessTh XapakTep GU3NYECKOTo Mpoliecca mo
rpaduky, Tadaure, popmyie;

3ansaTue(-s1):

2.1.7.KontponbHasi paboTa Mo KUHEMaTHKE.

2.2.4 Pewenue 3a1a4 Ha 3aK0oHbl Hpr0TOHA, 3aKk0H BeceMupHoro tsarorenus u 3akoH ['yka.
2.3.1.3aKkoHbI coOXpaHeHUs Kak (GyHIaMEeHTaAIbHbIE 3aKOHBI TPUPOAbL. IMITybC Tena,
UMITYJIbC cuiibl. BTopoil 3akoH HptoToHa B UMIYJIbCHOM (hopMe (3aKOH U3MEHEHUS
MMITyJIbCca). 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE ABUKEHUE.

2.3.5.Pemienne 3a1a4 Ha 3aKOHBI COXPAHECHUSI SHEPTUH U UMITYJIbCA.
2.4.3.MexaHnyeckue BOJHBI B yrpyrux cpenax. Kimaccudukanus, xapakTepUCTUKA BOJIH.
3BYKOBBIC BOJHBI. AKyCTHYECKUH PE30HAHC. DX0. YIIBTPa3ByK U HHPPaA3BYK.

2.4.4 KoutponbHas paboTta no paszzaeny "MexaHuka"

3.1.3.OkcnepuMeHTalIbHbIE Ta30BbIe 3akoHbI ([lanbToHa, ABOraapo, boiina-Mapuorra,
I'eii-JTroccaka, [lapss). M3onpoiiecchl.

3.2.2.Moguenb ctpoeHus xkuakocTtu. IloBepxHocTHOE HaTsxeHHe. CMayuBaHUE.
KanunnspHsie sBiaeHUs.

3.3.1.BayTpenHss sHeprusi, cnocoObl ee n3MeHeHus. BHyTpeHHsIs SHEeprusl H1€albHOTO
ra3a. . Pabora npu usmenenuu oobema raza. Pacuer konmuecTBa TEIIIOTHI.
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3.3.3.Btopoe nauano T/I. [Tpunuun aericrBus ternoBor Mmamuubl. [ukn Kapuo. KIT/]
nukia Kapuo

4.1.2.Metoasl pacuera cuibl KynoHa 1 HAanpsKEHHOCTHU IEKTPOCTATUYECKUX MOJIEH.
4.1.5.Pemienne 3anau "InekrpocraTuka’

4.2.1.I1ocTosiHHBIN AeKTpUYECKuil TOK U ero xapakrepuctuku. IJC. 3akon Oma ajist
OJIHOPOJHOTO ¥ HEOJAHOPOJAHOTO y4aCTKa LIETH U €r0 PUMEHECHHUE.

3aganue Nel

OJC ucrounuka Toka 3 B, ero BHyTpeHHee conpoTtubiieHre 1 OM, CONpOTUBIICHUS
pesuctopoB R1 = R2

= 1,75 Om, R3 =2 Om, R4 = 6 Om. KakoBa cuna Toka B pe3ucrope R4?

Ouenka Hokazamenu ouenku
3 Halieno noiaHoe COnpoOTUBIIEHHUE LIETIN.
4 Haiineno noiaHoe COnNpOTHUBIICHHUE LIENN U CUJIa TOKA B

HepaBBeTBHeHHOﬁ qacTH LOCIIN

5 3anmcanbl (OPMYITBI MOIITHOCTH JIJIS IBYX CIydYaeB. 3a/1aya PeIlicHa B
00I1IeM BHJIEC, YUCITOBOM
OTBET TOJyYEH BEPHO.

JAupakTuyeckas exmHuna: 2.9 u3MepsATh psag GU3NUECKUX BETUMYUH, PEICTABIAA
pPEe3yIbTaThl U3MEPEHUN C YUETOM UX ITOTPEIIHOCTEM;

3ansiTtue(-1):

3.3.4.KoutpoinbHas padora no teme "MKT U T/1"

4.2.2.0npenenenue I/IC 1 BHYTPEHHETO COPOTUBJIEHUSI UCTOYHUKA TOKA.
Hccenenosanue nociie10BaTesIbHOrO U NapauieIbHOTO COCIMHEHUS PE3UCTOPOB
4.2.3.13yuenune 3akoHa OMa juid yyacTka uenu. Mzmepenne yneapHOro ConpoTUBICHUS
IIPOBOJIHUKA

3aganue Nel
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Ha pucynke npuBenena gororpadust 3JeKTPUIECKON 1IeTH, COOpaHHON YUSHUKOM JIJIs
MCCJIE0BAHMS 3aBUCUMOCTH CUJIbI TOKA, TPOXOIAILErO YEPE3 PEIUCTOP, OT HATIPSIKEHUS
Ha HeM. Kakoe HampsikeHre JOKHO ObITh Ha PE3UCTOPE, YTOOBI Yepe3 HEero MpoTeKas TOK
cuioi 1 A? (OtBeT naiite B BOJIbTaX C TOYHOCTBIO JI0 IECSTHIX.) OUEHUTE NOTrPEMIHOCTh
U3MEpEHUs

Pewenue:

W3 prucyHKa MOXKHO OIIPENEIUTh TOKAa3aHUs aMIepMeTpa U BobTMeTpa. [IpeasapurensHo
BCIIOMHUM OTIpeJIeJICHUE IIEHBI JIeTICHUS U3MEepUTENbHOro npudopa. Lleny nenenus MoxHO
OTIPEJICIIUTh, PA3JIETUB PACCTOSHUE MEX Ly ONmKalMu [ pamMu Ha MIKaJIe Ha YUCIIO0
JeNeHu Mexxty HuMu. Hanpumep, A1 BOJbTMETpa UMEEM:

Ha ¢ortorpaduu BUHO, 4TO NpU HANIPSKEHUHU Ha pe3ucTtope B 4,3 B cuia Toka uepes Hero
paBHa 0,75 A. HanpsikeHne Ha pe3UCTOPE U CUJIa TOKA YEPE3 HErO NPONOPLIMOHATIBHBI

CrnenoBatenbHO, JjIsl TOTO YTOOBI Yepe3 PE3UCTOP TEK TOK CHIIon 1
9£r£888%o3;?ﬁ‘ﬁ83h8%%xmb K HEMY HaIlpsHKeHHE

OueHKa Hokazamenu OUEHKU
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3 BepHo cHATHI OKa3aHusi IPUOOPOB C YUETOM LICHBI JICTICHUS.
CocraBiieHbl ypaBHEHUS

4 BepHo cHATHI oKka3aHusi IpuOOPOB U caenaHbl pacueTsl. He cienana
OLICHKA MOTPETHOCTH

5 BepHO CHATBI IOKa3aHUA U BBIIIOJIHEHBI PACUETHI, CAEIaHa OLICHKA
HOTPELTHOCTH.

2.6 Texymuii koutpoJb (TK) Ne 6
Tema 3ansaTus: 4.5.3.Pemenue 3a1a4d Ha 3akoH DM ,3aK0H CAaMOMHIYKIIUU U DHEPTHUIO
MarHUTHOTO MOJIS.
Metoa u popma kontpoasi: CamocrostenbHas padota (MapopmannoHHo-
aAHAJTUTUYECKUI)
Bun kourpoasi: Pemenne 3aiad no reme
JunakTuyeckas exuuuna: 1.3 cMpic GU3NIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMUPHOTO TATOTEHUS, COXPAHEHUSI SHEPTUU, UMITYJIbCA U AIEKTPUUYECKOTr0 3apA/a,
TEPMOJIMHAMUKH, JIEKTPOMArHUTHONU MHIAYKIUHU, (OoTOdPdeKTa;
3ansaTue(-s1):
2.4.4 KontponbHas paboTta no pazaeny "MexaHuka"
3.3.4.KontposbHas pabora mo teme "MKT U T/"
4.1.1.9nekTpudeckuii 3apsia U ero cBocTBa. 3akoH KyinoHa. DnekTpocTaTuueckoe mnoJie.
Hanpsoxkennocts noss. [IpyHuun cyneprio3suiiny mnoJiei.
4.1.5.Pemienne 3amau "InekrpocraTuka’
4.2.1.11oCcTOSTHHBIN JIEKTPUYECKUN TOK U ero xapaktepuctuku. IJ(C. 3akon Oma s
OJIHOPOJHOTO M HEOJJHOPOJAHOTO YYacTKa LEMU U €ro NIPUMEHEHUE.
4.5.1.OnekrtpomaruutHast uHaykuus. [Ipasuno Jlenna.
3aganue Nel
B onnoponnom MIT unaykuueit 0,8 Ti Ha IBYyX HUTSIX MMOJBEIIECH NPOBOJHUK Maccoi 200
r. Ha ckonpko
WU3MEHUTCS CUJIA HATSIKEHUS HUTEH, €CJIM MO0 MPOBOJHUKY MPOKAET TOK cuiioi 1 A. JInuHa
IPOBOJIHHKA
40 cm.

OueHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinsl. Cnenan uyeptex. Ha yeprexe wim B pacuerax eCcTh
OILIMOKH

NpUBOJsIIME K HEBepHOMY oTBeTy. Mnu : He caenan ueprex, He
BBITTOJIHEHA ITPOBEPKA

Pa3MEpHOCTH.
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4 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
dbopmyIibl (BTOPO 3aKOH

Hrrotona, cuna Ammepa). Cnenan ueptex.. Caenan pacuer .B
pacyeTe IOMyIIEeH HEeJ04YeT

M HerpyOas apudmMernyeckas ommoka win : He BeinonHena
POBEpPKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmyIIbl (BTOPOI 3aKOH

HrroToHa, cuna Amnepa). Cnenan ueprex.. Caenan BEpHBI pacyer.
Brinonnena nposepka

pa3MepHOCTH

3aganue Ne2

B onHOponHoe MaruuTHOE noJie ¢ naaykuuen 0,3 Ti nepnesauKyIspHO JIMHUSAM
VMHIYKIHMH BIETAET AIEKTPOH, NPOIIEAINN YCKOPSIOIIYIO pa3HOCTh NoTeHnuanos 320 B.
Onucath TPAaCKTOPHUIO JIEKTPOHA.

Ouenka Ilokazamenu oyenku

3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmyiel. Cnenan yeptex. Ha yepreske vim B pacderax eCTh
OILIMOKH

npuUBOASIIKE K HeBepHOMY oTBeTy. Mnu : He cnenan ueprex, He
BBITIOJIHEHA MTPOBEPKA
Pa3MEepHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JISI PEIIICHUS 3a/1a4u
dbopmyel. Crenan yepTex U pacueT .B pacuere gomyiieH He104eT
win HerpyOas apudmMeTnyeckas ommoka win : He BeimonHeHa
IPOBEpKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOIUMbIC U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinbl. Cnenan ueptex.. Caenan BepHbIN pacyeT. BeimonHeHa
poBEpKa

pa3MEpPHOCTH

JAunakTnyeckasi exMHUNA: 2.7 IPUMEHSTh MTOTYyUYCHHbIC 3HAHUS JIJIs1 PEIICHUS
(bu3MYeCKuX 3a]a4,

3ansaTue(-s1):

4.3.2.O51eKTpUYECKUI TOK B paCTBOpaxX M paciuiaBax 3JE€KTPOJIUTOB. 3aKOH 3JIEKTPOIU3A.
4.4.1.MaruuTtHoe nojie Toka. MaruutHast UHIyKuus. JIMHUKM MarHUTHOM UH]TYKIIHH.
[IpuHIIMT CyNeprIO3UIIMK MATHUTHBIX MOJIEH.
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4.4.2.Cuna Amnepa. Cuna Jlopenua. Ix npumeHneHnue.

4.5.2.. Camounnykuus. 9JIC camonHaykiuu. MTHAyKTUBHOCTD KaTYIIKU. DHEPruUs
MarHUTHOTO MOJIs

3apanue Nel

[IpssmMonHEHBIN NPOBOIHUK C CUJION TOKa 4,5 A MOMEIIEH B OTHOPOJAHOE MAarHUTHOE
none ¢ uaaykuuent 0,1 Tin nepneHaAnKyIsIpHO CUIIOBBIM JIUHUSAM. ONpeneauTs JINHY
POBOJIHUKA, €CIIU MIPU €ro nepemenieHuu Ha 20 cm coBepiiaeTcs padora Im/Ix.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3aa9H
dbopmyisl. Crnenan yeprex. Ha uepTerke miii B pacuerax ecTh
OIIINOKM

IIPUBOJAIIME K HEBEpHOMY oTBeTy. Mnu : He caenan ueprex, He
BBIIIOJTHEHA ITPOBEPKA
Pa3MEPHOCTH.

4 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyinel. Cnenan ueptex.. Caenan pacdeT. B pacdere pomymieH
HEJI0YeT

uiu HerpyOas apudmernueckas ommoOka uiau : He BeimoaHeHa
MIPOBEPKA pa3MEPHOCTH.

5 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dopmynbl. Cnenan ueptex.. CuenaH BepHbIi pacueT. Beinmonnena
poBepKa
pa3MepHOCTH

3aganme Ne2

Kartymka n3 N=1000 BUTKOB poBOJa HAXOAUTCS B OAHOPOIHOM MAarHUTHOM IIOJIE ,
MIPUYEM OCh KAaTYIIKHA COCTaBIET yroi 60 rpaycoB ¢ BEKTOPOM MAarHUTHOM UHAYKIIHH.
Pamnyc katymku 2 cm. MarautHas naaykuus usMmensiercs Ha 40 mTin 3a 2 ¢.Onpenenuts
OJIC uHAYKIMYU B KATYIIKE.

Ouenka Ilokazamenu oyenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dopmynbl. Cnenan ueprex. Ha ueprexe unu B pacyeTax ecTb
OUIMOKH

IpUBOAsIME K HeBEpHOMY oTBeTy. Mnu : He cnenan ueprex, He
BBIIIOJIHEHA ITPOBEPKA
pPa3MEpPHOCTH.

ctp. 38 u3 92



4 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmynsl. Crenan ueprex.. Caenan pacuer. B pacyere nonyiiex
HEJ0YeT

win HerpyOas apudmMernyeckas ommoka win : He BeinonHeHa
pOBepKa pa3MEPHOCTH.

5 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmyiel. Cnenan yeptex.. CaenaH BepHbBIN pacdeT. BeimonHeHa
MpOBEpKa

Pa3MEpHOCTH

JAupakTnyeckasi exMHANAa: 2.3 1e1aTh BBIBOJIBI HA OCHOBE AKCIEPUMEHTAIbHBIX
JNAHHBIX;

3ansaTue(-1):

3.3.4.KoutposbHas pabora no teme "MKT U TI"

4.1.4.OmexTpoemMkocTh. KoHneHCaTOPHI M UX TUIIBL. DIEKTPOEMKOCTh IIIIOCKOTO
KoHJeHcaTopa. CoequHEeHnEe KOHAEHCATOPOB. DHEPIHsl JIEKTPUUECKOTO MOJIS.
4.2.2.0npenenenne 3/1C 1 BHyTpEHHETO CONPOTUBIEHUS UCTOYHUKA TOKA.
HccenenoBanue nociaea0BaTebHOIO U NAPAIIENBHOTO COEIUHEHUS PE3UCTOPOB
4.2.3.N3yuenne 3akona Oma jyis yuactka uenu. MisMepeHnue yJeapHOoro COnpoTUBICHUS
MIPOBOJAHUKA

4.2.4 Pemenne 3a1a4 o teme "Pabora u MomHOCTh ToKa. 3akoH JIxoynsa-Jlenna. KI1/]
UCTOYHHUKA TOKA."

4.3.3.0npenenenue 31eKTPOXUMUYECKOT0 SIKBUBAJIEHTA MEIU

4.3.5.91eKTpUYeCKuii TOK B razax.

4.3.6.O71eKTPUYECKHN TOK B ITOJIYTIPOBOJHUKAX.

4.4.1 . MarnutHoe nosie Toka. MarautHas HHAyKuus. JIMHUY MAarHUTHOW UHAYKLUU.
[IpuHLIMT Cynepno3ulud MAarHUTHBIX MOJICH.

4.4.2.Cuna Amnepa. Cuna Jlopenua. Ix npumeHeHue.

4.4.3.MarsuTHOE 10JI€ B BEILIECTBE. Y CTPOUCTBO U MPHUHIIUII JEHCTBUS
AIEKTPOU3MEPUTENBHBIX PUOOPOB

4.5.1.OnektpomarautHast uHayKuus. [IpaBuino Jlenna.

4.5.2.. Camounnykuus. 9JIC camonHaykiuu. MTHIyKTUBHOCTh KaTYILIKU. JHEPIrus
MAarHuTHOTO MOJIA

3aganue Nel

B karymike conporusienuem 5 Om tedet Tok 17 A. UHAyKTUBHOCTH KaTymiku SOMI H.
KakuMm Oyner HampsikeHUE Ha 3aKUMaxX KaTYIIKH, €CJIM TOK B HEH paBHOMEPHO
BO3pacTaeT co ckopocThio 1000 A/c?

Ouenka Ilokazamenu ouenku
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
(dbopMyJIBL. B pacyeTax €CTh OIIMOKU

NIPUBOISIINE K HEBEPHOMY OTBETY, HE BBHITIOJTHEHA MTPOBEPKA
pa3MepHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4U
dbopmynsr Crenan pacder. B pacdere momyiieH He0ueT

win HerpyOas apudmMeTuyeckas ommoka win : He BeimonHeHa
POBEpKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOIUMbIC U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinbl. Crenan BepHbId pacueT. BoilogHeHa mpoBepka
Pa3MEpPHOCTH

2.7 Texymuii koHTpoab (TK) Ne 7
Tema 3anaTus: 5.2.1.9nexrpomarautHeie BoaHbl. [llkana DMB. [Tpunnuret
panuocss3zu. Paguonokanms
Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Omnpoc)
Bua konutpoasi: CamocrositenbHas paboTa
JunakTuyeckas exmHuna: 1.1 cMpic NOHATHH: (U3UYECKOE SIBICHHE, TUTIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aMMOJICUCTBHE, SJIEKTPOMArHUTHOE T10JIe, BOJIHA, (DOTOH, aToM,
aTOMHOE PO, NOHU3UPYIOLIUE U3IIYUYEHUS, [JIAHETA, 3B€3/1a, rajJakThuKa, BeenenHas;
3ansaTue(-1):
2.3.5.Pemienune 3a1a4 Ha 3aKOHBI COXPAHEHUSI SHEPTUH U UMITYJIbCA.
3.1.1.0cHoBuble nonoxenust MKT, ux onbiTHOe 000cHOBaHUE. XapaKTEPUCTUKUA MUKPO-
u Makpoten. OcHoBHoe ypaBHeHne MKT, ero ¢puznueckuii cMbICII.
3.2.3.Mogenb cTpoenus TBepaoro tena. Kpucramnsr u amopgHbie Tena, ux Qpuandeckue
cBoiicTBa. TennoBoe pacmmpeHne TBEPABIX TEI
3.3.2.11epBbIii 3aKOH TepMOAMHAMUKU. [[puMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKH K
u3omnpoueccam.
4.3.5.251eKTpUYECKHI TOK B ra3ax.
5.1.5.Tpancdopmatop. [Ipons3BoaACTBO U Miepeaada dIEKTPOIHEPTUU
3ananue Nel
OTBETUTH HA OAWH U3 BOIPOCOB:
1) ChopmynupoBats runore3zy Makcsennia.
2) Uto Takoe 3JIeKTPOMarHuTHOE MoJie? KaKOBbI €ro CBOKMCTBA?
3) Urto Takoe snekTpomMarauTHas BojHa? Kakossl o61ue cBorictea OMB u yem
0OyCIJIOBJIEHBI pa3JInyusl MEXKIY HUMH?
4) Yto u Kak KoJeOIeTcs B 3JIEKTPOMArHUTHOW BOJIHE?
[IpumepHBIE OTBETHI:
DI'unote3za MakcBeia: [lepeMeHHOE€ MarHUTHOE T0JIE€ TIOPOXKIAET B OKPYKAIOIIEM
IPOCTPAHCTBE NEPEMEHHOE IEKTPUUECKOE MOJIE, KOTOPOE B CBOKO OYEPEAb MOPOKIAET
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IIEpEMEHHOE MarHuTHoe noJie u 1./1., B pe3ynbrare 4yero ot UCTOYHMKA BOJIH B
IIPOCTPAHCTBE PACIIPOCTPAHAETCA dJIEKTPOMATHUTHAS BOJIHA.B3aUMOCBSI3aHHBIX U
ANEKTPUYECKOTO U MAarHUTHOIO MOJIEH. DIIEKTPOMAarHuTHOE MOJIe

MOXET CYIIECTBOBATH MPHU OTCYTCTBUH JAPYroro Bujia MaTepuu — BelecTBa (T.€. B
BaKyyMe), HE CBSI3aHO C 3apsaMu, XapaKTepU3yeTcsl HEPEPBIBHBIM PAcpeICICHUEM B
MIPOCTPAHCTBE U MOXKET MPOSBISATH JUCKPETHYIO CTPYKTYPY ((hoToHBI). B Bakyyme moite
pacnpoCTPAHSAETCS CO CKOPOCTBIO CBETA, MOJIKO MPUCYIIH XAPAKTEPHBIE TSI HETO
ANIEKTPUYECKUE M MATHUTHBIEC CBOMCTBA, JOCTYITHBIE HAOIIOIEHNI0. DIIEKTPOMAarHUTHOE
II0JIE OKA3bIBAET CUIIOBOE BO3JICVCTBUE HA BJICKTPUUYECKUE 3aPS/Ibl.
3)DneKTpoMarHuTHbIE BOJIHBI — PaCHpOCTPaHSIOIIeecs B MPOCTPAHCTBE KOJIeOaHUs
3JEKTPOMArHuTHOro nojsi. Mcrounnk OMB- anekTpudeckue 3apsiibl, IBUKYIIHECS C
YCKOPEHHUEM. DJIEKTPOMArHUTHAS BOJIHA -MIONEPEYHAS. ITO 3HAUUT, YTO BEKTOPHI
HAIPSHKEHHOCTH JICKTPUYECKOTO MOJIS U BEKTOP MAarHUTHOM MHIYKIIUHA KOJIEOIIOTCS B
NEPIEHANKYJISIPHBIX TNIOCKOCTAX. A HaIlpaBJI€HUE PACIPOCTPAHECHUS BOJIHbI
NEPNEHINKYJIPHO IIIOCKOCTH CKOPOCTh PACIPOCTPAHEHUS AIEKTPOMArHUTHON BOJIHBI
3aBHCHUT OT XapaKTEPUCTUK cpeibl. OT €€ NUINEKTPUIECKOW U MArHUTHOMN
MPOHUIIAEMOCTH.00pa3oBaHHO# BekTopamu E u B.

B BakyyMe 251€KTpOMarHuTHas BOJIHA PACIPOCTPAHSIETCA CO CKOPOCTBIO CBETA
300000xMm/c. Tak kaK AUAJIEKTpUUYECKass 1 MAarHUTHAS POHUIIAEMOCTH BaKyyMa paBHbI
€MHULE, U CKOPOCTh PACIIPOCTPAHEHHUSI BOJIHBI 3aBUCUT TOJIBKO OT 3JIEKTPUYECKON U
MarHUTHOW MOCTOSIHHBIX.

OMB o6manaroT sHEpruei u

UMITYJIbCOM. DMB NposBIAIOT BCE CBOMCTBA BOJIH- OTPAXKEHUE, TPEIIOMIICHHE,
uHTEpPEpeHLIUs, TupaKIus, TUCTIEPCUS U TTOJISIpU3AIIHS.

4) B s1eKTpOMarHuTHOM BOJIHE KOJIEOTIOTCS (TO €CTh U3MEHSIOTCS CUH(a3HO) BEKTOP
HaIMPSHKEHHOCTH AJIEKTPUYECKOTO OISl U BEKTOP MHAYKIIMU MAarHUTHOTO TOJIA.

Ouenka Ilokazamenu oyenku

3 OTBeT npaBUIBHBIA HO HEMOIHBINA WM COACPIKUT OMIUOKU
4 OTBeT npaBUIIbHBIN, ITOJIHBIN, HO COAECPKUT OJIMH-IBA HEAOUYETA
5 OTBeT NOJHBIN, IPAaBUIBHBINA, APTYMEHTUPOBAHHBIN.

JunakTuyeckas equauna: 1.3 cMpic GU3NIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMHUPHOT'O TATOTCHUS, COXPAHECHUS SHEPTUH, UMITYJIbCA U JJIEKTPUUECKOTO 3apsia,
TEPMOJIMHAMHUKH, JICKTPOMAarHUTHOW MHIYKIINH, (PoTodPdeKTa;

3ansaTue(-s1):

5.1.2.I1lepeMeHHBII TOK, CIOCOOBI €10 MOJIy4eHHs.. MOITHOCTD B IIETH MIEPEMEHHOTO
TOKa. MeTOol BEKTOPHBIX JUArpamMM.

3apnanue Nel

ITocTpouTh BEKTOPHYIO AMArpPaMMYy, PACCUATATh MOJHOE CONIPOTUBJIEHUE, CUITY TOKA,
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KOA()(PUIIMEHT MOIIHOCTH, MOJTHOE HANIPSKEHUE, HAMPSDKEHUE HA yYacTKax HENu JJs
npeayioxkennoro coenunenus: R, C u L (mocienoBaTenbHOTO WU apaliesIbHOTO).

Ouenka Ilokazamenu ouenku

3 [TocTpoeHa BeKTOpHas nuarpamma, He HauJIeHbl 3-4 rmapameTpa, uiu
HEJIOUEThl Ha BEKTOPHOI ANarpaMme, B pacueTax

4 HOCTpOCHa BCKTOpHAaA quarpamma. Ecth HCOOYCThI UJIM HC HaﬁILCH
OJMH- IBa IIapaMcTpa

5 [locTpoeHna BEeKTOpHAs AMarpaMma, HaiuZeHbl BCE ITapaMeTpPhI.

JInpakTudeckasi exMHUNA: 2.1 onuCchIBaTh M OOBACHATH (DU3NUSCKUE SIBIICHHUS U
CBOMCTBA TEJ: IBI)KEHHE HEOECHBIX TEJT M UICKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA
ra3oB, JKUJIKOCTEN U TBEPABIX TEJ; AEKTPOMArHUTHYIO UHAYKINIO, pACHPOCTPAHECHHE
AJEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyUYE€HHE U MOTJIOIICHUE CBETA
atomoM; hotorddekr;

3ansitue(-s1):

2.2.7.KontponbHas padota no teme "J{unamuka"

2.3.4. Mexanuueckas 3Heprus. Teopema 0 KHHETUYECKON U MOTEHIUAIIbHON YHEPTHUU.
KoHcepBaTuBHbBIE CUIIbL. 3aKOH COXPAHEHUS JHEPTUU B MEXaHUKE.
2.4.1.Mexannueckue kosebanusi. OCHOBHbIE XapaKTEPUCTUKH, YpaBHEHUE U rpaduKU
rapMOHUYECKHUX KoneOanuil. [IpeBpanienue s3Hepruu npu KojaedaTeJIbHOM JBUKEHUU.
Pe3onaHc MasiTHUKOB. (T€Opus)

3.2.1.Arperatnbie cocTosiHUS U (pa3oBwie mepexoibl. OOBICHEHHE arperaTHbIX
cocrossHui Ha ocHoBe MKT. B3auMHubie npeBpaleHus )KUIKOCTEN U Ta30B
(mapooOpazoBanue u KoHieHcanus). HaceimeHnsiii map u ero cBoiicTBa. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3yXa.

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

4.3.2.91eKTpUYECKUI TOK B PACTBOPAX U pACIIaBaX JICKTPOJIUTOB. 3aKOH AJIEKTPOIIN3a.
3apanue Nel
Pacckaszate 0 npuHIMIax paguocsasu. YTo Takoe MOIyIsUus U IeTeKkTupoBanue? Kak
OHHM OCYILECTBIIAIOTCS HA PAKTUKE?

0uem<a Ilokazamenu OUEHKU

3 [lepeuncieHbl OCHOBHBIE IPUHIIUIIBI PAJAUOCBSI3U 0€3 PACKPBITHSI HX
(bu3HYECKO CYIIHOCTH.

4 [lepeuncieHbl NPUHLIKIIBI PAIMOCBA3H, PACKpPbITA PU3HUECKas
CYIIHOCTb IPOLIECCOB.
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5 [lepeuncrieHbl MPUHIIMITBI PATUOCBS3U, N300PaYKEHBI CXEMBbI
NpUEMHUKA U MepeaTunKa, pacKpbiTa puznueckas

CYILIHOCTH TporieccoB. HapricoBana 00k- cxema repefadu u npuema
pazuocurHania.

JAupakTuyeckasi eIMHULA: 2.5 IPUBOIUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIH30BAHUS
(bU3MYECKUX 3HAHUN: 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH U 3JIEKTPOIMHAMUKH B
SHEPreTUKE; PA3IUYHBIX BUIOB 3JIEKTPOMArHUTHBIX U3IYUYECHUM JIJIs1 Pa3BUTHUS PaJIio U
TEJICKOMMYHUKAIIMI, KBAHTOBOW (PM3UKHU B CO3TaHUU SACPHON IHEPTETUKH, JTA3E€POB;
3ansiTue(-1):

4.2.4 Pemenne 3ana4 1o reme "Pabora u MomHOCTh ToKa. 3akoH JIxoymnsa-Jlenna. KI1J]
HMCTOYHUKA TOKa."

4.3.4.O5meKTpUYECKUl TOK B BaKyyMe. J[ByXaJeKTpoaHas jaMmiia . DIeKTPOHHO-JTy4YeBast
TpyOKa.

4.3.5.91eKTpU4YeCKuii TOK B razax.

4.4.3.MarsuTHOE 1OJI€ B BEILECTBE. Y CTPOUCTBO W MPHUHITUIT JEHCTBUS
AIEKTPOU3MEPUTEIIbHBIX PUOOPOB

3ananue Nel
[IpuBeauTe mpuUMeEphl UCTIOJIB30BAHUS JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

Ouenka Ilokazamenu oyenku
3 [TpuBenensr 2-3 npumepa, 6e3 00bsICHEHUS (PUIUIECKOM CYITHOCTH
4 [IpuBenens! 3-4 mpuMepa ¢ NOSICHEHUSAMU.
5 [IpuBenens! npumepsl (3-5), mokazaHa 0OIIHOCTh U OPUTUHATILHOCTD
WCIIOJIb30BAHUS, PACKPHITA (DU3UUECKAsI CYIITHOCTh SBIICHU.

JupakTudeckas efMHUNA: 2.6 BOCIPUHUMATh U HA OCHOBE NOJIyYEHHBIX 3HAHUN
CaMOCTOATENLHO OLIEHUBATh MHGOPMAIIHIO, coJiepkalytocs B coodmenusx CMU, 1n-
TE€pHETE, HAYYHO-TIOMYJISIPHBIX CTAThSIX;

3ansitue(-s1):

3.1.2. TemniepaTypa 1 METOMIBI €€ U3MEPEHNUA. Y PABHEHUE COCTOSHUS HJICAIBHOTO Ta3a.
3.2.1.Arperatnble cocTosiHug U (pa3oBbie nepexoibl. OObICHEHHE arperaTHbIX
coctosiHui Ha ocHoBe MKT. B3anMmHble npeBpalieHUs: KUIKOCTEN U ra30B
(mapooGpa3oBanue u KoHJIeHcalus ). HachleHHbIi ap u ero cBoiicTBa. AOCOIIOTHAS U
OTHOCHUTEJIbHAsS BJIAXXHOCTh BO3AyXa.

3.2.6.Pewenue 3anay no reme "MKT" u "Arperarueie cocTosiHus BemecTna"
3.3.4.KoutpoinbHas padbora no teme "MKT U T/1"

4.3.6.27€KTPUYECKUI TOK B MOJIYIIPOBOJHUKAX.

3aganue Nel
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[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIpHOM cTaThu (coodbmenus CMU, cTtaTtbu HHTEpHETA).
OTBeTUTDH HA BOIIPOCHI K TEKCTY

[Tpumep:

OTKpbITHE PEHTTEHOBCKUX JIy4en

PentrenoBckue ayuu Obutd OTKPBITH B 1895 1. HemenkuMm ¢usukom Bunmbrensmom
Pentrenom. Pentren 3ameTu1, 4To mpu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB Ha JIFOOBIX
IPENSATCTBUSAX BO3HUKAET CHJIBHO IPOHUKAIOLIEE U3ITyUYE€HNE, KOTOPOE YUEHbII Ha3Bal X-
Jay4yaMu (B JaJIbHEMILIEM 3a HUMHU YTBEPAUTCS TEPMHUH «PEHTIC€HOBCKHUE 1yun»). Koraa
PenTren nepsan pyky Mexay TpyOKOW U 3KpaHOM, TO Ha dKpaHe ObUIM BUHBI TEMHBIE
TEHU KocTel Ha poHe O0Jiee CBETIBbIX OUepTaHUM Bceil KUCTH pyku.CxeMa COBPEMEHHOI
PEHTTEHOBCKOM TpyOKHM JUIs 1oJIydeHus X-J1y4el MpeacTaBicHa Ha

pucyske. Karox 1 npeacrasiser co0oil moaorpeBaeMyto BoJib(ppaMoBYIO CIIUpab,
UCITYCKAIOIIYIO 31eKTPOHBI. [I0TOK 371€KTpOHOB POKYCHPYETCS C MTOMOUIBIO0 IUIUHApA 3, a
3aTeM COyAapsAeTcs ¢ METAJUIMUYECKUM 3JIeKTpoaoM (aHoaoM) 2. [Ipu TopMoxkeHun
AJIEKTPOHOB ITy4Ka BO3HUKAIOT PEHTT€HOBCKUE Jyun. HanpskeHne Mexay aHoAoM U
KAaTOJIOM JIOCTUTAET HECKOJIbKUX JIECATKOB KUJIOBOJBT. B TpyOKke co3znaercs riryOoKui
BaKyyM; JaBJEHUE ra3a B Her He npessimaer 10-5 M pr. CT.

CoriacHO IPOBEIEHHBIM UCCIIEI0BAHUSIM, PEHTT€HOBCKUE Y4 AEHCTBOBAIN HA
(OTOIIaCTUHKY, BBI3bIBAJIM HOHU3ALIMIO BO3/TyXa, HE B3aUMOJICHCTBOBAIIN C
ANEKTPUYECKUMU U MAarHUTHBIMHU TOJIsIMU. Cpa3y sk€ BO3HUKIIO MPEIIOJIOKEHUE, UTO
PEHTI€HOBCKHUE JIyYd — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTIIMYHUE OT CBETOBBIX
JTy4eil BUIMMOTO y4YacTKa CIEKTpa U YIbTpa(HONIETOBBIX JIydei UMEIOT ropas3zio
MEHBIIYIO JUIMHY BOJIHBI. HO ecnu peHTreHoBCcKoe U3llydeHue IpeacTaBisieT co0oil
AJIEKTPOMAarHUTHBIE BOJIHBI, TO OHO JIOJKHO OOHapY’KMBaTh AU(PPAKIMIO — SIBICHUE,
npucyliee BceM BHuiaM BOJIH. Judpakinio peHTTeHOBCKUX BOJIH Y1aJ0Ch HAOII01aTh Ha
KkpucTtamiax. Kpucrami ¢ ero nepuon4eckoi CTpyKTypoHr U €CTh TO YCTPOMCTBO, KOTOPOE
HEU30€KHO JIOJKHO BbI3BATh 3aMETHYIO AU(PPAKLIHUIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJIMHA
ux OJu3Ka K pa3MepaM aTOMOB.

1.CornacHo TEKCTY, PEHTT€HOBCKHE JIy4l 00pa3yroTcs

1) mpu pacnipocTpaHeHHUH 3IEKTPOHOB B BAKyyMe

2) npu pacrpoCTPaHEHUHU IEKTPOHOB B razax

3) 1pu Pe3KOM TOPMOIKECHHH OBICTPBIX AJIEKTPOHOB HA MPEIISITCTBUH

4) npu B3aMMOJIEMCTBUU JIEKTPOHOB C MOJIEKYJIaMH ra3a

2.Yt0 sBIIETCS 10KA3aTEIBCTBOM BOJHOBOM MPUPOIBI PEHTTEHOBCKUX JTy4yei?

1) BbICOKasl MPOHUKAIOIIAsL CIIOCOOHOCTh PEHTI€HOBCKUX JTydeil

2) B3aMMOJENCTBHE C MIEKTPUUECKUM MOJIEM

3) B3aMMOIEiCTBHE C MATHUTHBIM TOJIEM

4) nudpakius Ha KpUCTaIax

3.KakoBa npupo1a pEHTT€HOBCKUX JIy4ei?

PEHTI€HOBCKHUE JIyYd — 3TO AJIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJIMYKE OT
CBETOBBIX JIy4ell BUIMMOI'0 y4acTKa CIEKTpa U yIbTPAPHUOJIETOBBIX JTyUeil UMEIOT ropasio
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MEHBIIYIO JUINHY BOJIHBI
4. Kakue BOJHOBBIE SIBJICHHS IPUCYIIH PEHTTEHOBCKOMY U3IIyYEHUIO ?PEHTTEHOBCKOE
U3ITy4YEeHHE MPEACTABISET COOO0M 3IEKTPOMArHUTHbIE BOJIHBI, OHOOOHAPYKUBAET
nu(pakLno, HHTep()EepEeHLNIO, MOISIPU3ALUIO- TO €CTh — SIBJICHUS,

IIPUCYLIUE BCEM BUIAM BOJIH.

Ouenka Ilokazamenu OUEHKU

3 TexkcT MOHAT BEpHO, B OTBETAX HA BOMPOCHI COACPIKATCS OMIUOKH .

TekcT MoHAT BepHO, B OTBETAX COACPIKATCS OJMH-/IBA HEJ0UEeTA.

5 [IpuBeneHbI MPUMEPHI TOJHBIE U UCUEPIIBIBAIOIINE.

2.8 Texymuii koHTpOJb (TK) Ne 8
Tema 3ausiTus: 6.2.5.KonrponbHas padota nmo teme "OnTuka"
Metoa u popma koutpoJsi: KontponsHas padora (Ompoc)
Buja kontpoasi: [luceMeHHast KOHTpOJIbHAS paboTa 1Mo TeEME
JupakTudeckas eqmauna: 1.1 cMpici NOHATHH: (U3HUECKOE SIBICHHE, TUTIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aUMOJICUCTBHE, SJIEKTPOMArHUTHOE T10JIe, BOJIHA, (DOTOH, aToM,
aTOMHOE $Ip0, MOHU3UPYIOIINE U3TyUeHUs, IUIaHeTa, 3B€3/1a, TaJlakThKa, Beenennas;
3ansaTue(-1):

3ananue Nel

B HEexkoTOpyro TOUKY NpOCTPAHCTBA MPUXOAT KOT€PEHTHBIE BOJIHBI C ONTUYECKON
pa3HoOCThIO X0Aa 6 MKM. OnpeIeTuThb - TPOU30MIET YCUIICHUE WU OCIIa0JIEHHE CBETA B
JAHHOM TOYKE, €CJIU JUIMHA BOJIHBI paBHa 480 HM.

Ouenka Ilokazamenu ouenku

3 3anucaHo ycioBue MakcuMyMa. OTBET HE MOJIYYEH UM OH
HEBEPHBIM.

4 [TpuBeneH NpaBUIBHBIN U TOTHBIA OTBET C HEOOIBIIUM HEAOYETOM.

5 [IpuBeneH NpaBUIBLHBIN U MMOJHBINA OTBET.

3apanue Ne2

KakoBa ontuueckas pasHOCTh X0J1a IBYX KOT'€PEHTHBIX MOHOXPOMATHYECKUX BOJIH B
BEILIECTBE, a0COJIIOTHBIN MOKa3aTeNlb MPEJIOMIICHUsI KOTOporo 1,6 eciu reoMeTpuyueckas
pazHocTh xXoja 2,5 cMm? byaeT nu HabmoaaThes ocinablieHue WM YCUJICHHE BOJIH, €CIIA UX

mraa 400 aM?

0uem<a Ilokazamenu OUEHKU
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3 [IpaBuibHO HalieH oAWH U3 TapaMeTpoB. JInbo- 3anucanbl GopMyIIbI
(onTMyeckast pa3HOCTh X0J1a U yCIIOBHE MaKCUMyMa) HO OTBET HE
HaieH.JIubo- ommbOKku B mepeBojie eUHUILI.

4 [TpaBuiabHO 3anucaHbl PopMyIibl, HallIGHBI 00a MapaMeTpa, HO €CTh
HE3HAYMTEIbHAs MaTEMaTUYECKasi OUINOKA.

5 [IpuBeneH NpaBUIBLHBIN U MMOJHBINA OTBET.

JupakTudeckas exmauna: 1.2 cMpici GU3NYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE,
Macca, CHjia, UMIYJIbC, paboTa, MeXaHU4YecKasi SHEPTUsl, BHYTPEHHSIS SHEPTHs,
a0CoJIIOTHAs TeMIepaTypa, CpeHsIs KHHETUUECKast SHEPrus YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN SJIEKTPUUECKUIN 3apsi;

3ansaTue(-1):

4.2.4 Pewenue 3a1a4 o teme "Pabota u MmomHOCTh TOKa. 3akoH Jlxkoynsa-Jlenna. KITJ]
HMCTOYHHUKA TOKa."

4.3.1.2meKTpU4eCcKUil TOK B MeTaJljIaX. 3aBUCUMOCTb COMTPOTUBJIEHUS OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCT.

4.3.2.251eKTpUYECKUI TOK B paCTBOpax M paciuiaBax 3JEKTPOJIUTOB. 3aKOH 3JIEKTPOIU3A.
4.3.3.0npenenenue 31eKTPOXUMUYECKOT0 SIKBUBAJIEHTA MEIH

4.5.2.. Camounaykuus. DJIC camounaykiuu. MHIAYKTUBHOCTh KaTYIIKA. DHEPrUs
MAarHUTHOTO MOJIs

4.5.3.Pemenue 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMU U SHEPTUIO MAarHUTHOTO
OIS,

5.1.5. Tpanchopmatop. [Ipou3BoaACTBO U Iepeaada MEKTPOIHEPTUU
6.2.4.CriennanbHas TeOpusi OTHOCUTENBHOCTH. [locTynarsel. CiienctBus. PensaruBucrekas
nuHamuka. CBs3b MEXK]Ly MacCOM U SHEpPruei

3ananue Nel

KakuMm Oynet ka3aThCs 1IBET 3€JICHBIX JIUCTHEB, €CJIM CMOTPETh HA HUX Yepe3 KpacHOe
CTEKJIO?

[IpumepHBIl OTBET:

3elieHble JIUCThs OyAYyT Ka3aThCs YEPHBIMU, T.K. KPACHBIN CBETOPMIBTP MPOITYCKAET
TOJIBKO KPACHBIE JIy4H. 3€JIe€Hasi COCTABJISIONIAs OyJET raCUThCS.

OueHKa Hokazamenu OUEHKU

3 Jlan npaBWIIbHBINA OTBET 0€3 00BACHEHUS] PU3NYECKON CYIIHOCTH.

JlaH npaBWIbHBIN, HO HE MOJHBIA OTBET

5 JlaH mIpaBUIIBHBIN U TIOJHBIA OTBET

JAunakTuyeckasi exMHUNA: 2.7 IPUMEHSTH MTOJTYUYCHHbIC 3HAHUS JIJIS1 PEIICHUS
(dbuznyeckux 3ajaauy;
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3ansaTue(-1):

4.5.3.Pemrenne 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMU U SHEPTUIO MAarHUTHOTO
OJISL.

5.1.3.ConportuBieHue, EMKOCTb U MHAYKTUBHOCTD B LIEMU IEPEMEHHOIO TOKA.
5.1.4.I1onHO€E CONPOTUBIIEHUE NOCIEIOBATEIBHON LIETIH IEPEMEHHOT0 TOKa. 3akoH Oma
JUIS LIeTH TIepeMEHHOro Toka,coaepxkarieit R,L,C.

6.1.2 JIunze! . [Toctpoenue nzobpaxkenuii. Dopmysia TOHKOM JTUH3HI.

3aganue Nel

Ha mudpakunonnyto pemerky ¢ nepuoaom d = 0,005 MM HOpMaNbHO K €€ TOBEPXHOCTH
najaeT napauleabHbId My40K MOHOXPOMAaTUYECKOTO CBETA € JUIMHOM BOJIHBI A = 500 HM.
3a peleTKoH, napajjesbHO €€ JIOCKOCTH, PAaCIOI0KEHA TOHKAsi coOMparoLias JIMH3a ¢
(poxycHbIM paccTossHueM F = 6 cM. UeMy paBHO pacCTOSIHUE MEXy MAKCUMYMaMHU
IEPBOr0 M BTOPOT'O MOPSAIKOB HA SKpaHe, PACIOI0KEHHOM B (DOKAIbHOM IJIOCKOCTH
JIMH3bI?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4u
dbopmysl (hopMmysia pemeTKe, pacCTOSTHUE MEXITY MAKCHMYMaMH ) U
BBITIOJTHEHBI HEOOXOMMBIE MaTeMaTHICCKHE IIPeoOpa3OBaHUsI.
Cnenan yepTex. B yepTeke pacderax ecTh OMMOKH, IPUBOASIINE K
HEBEPHOMYO TBETY.

4 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIC IS PEIICHUS 3391
bopmybi(hopmysia peleTKH, paCCTOSTHUE MEXITY MAKCUMYMaMH) U
BBITIOJTHEHBI HEOOXOAMMBIE MaTeMaTUYECKUE TIPeoOpa3oBaHusl.
Cnenan yeptex. B pacuere mim yepTexe JOMYIICHBI HETOUETHI, HE
IPUBOJAIINE K OIIMOOYHOMY OTBETY

5 3amucaHbl HEOOXOIUMBIC U JOCTATOYHBIC IS PEIICHUS 3aa9n
dbopmyinbi(hopMyna peleTKy, pacCTOSTHUE MEKTy MAKCUMYyMaMH) U
BBITIOJTHEHBI HEOOXO0IUMBIE MAaTEMATHICCKHE
npeobpaszoBanus...Beimonnen yeprex. CrenaH BEpHBIA pacyer.
BrimmonHena nposepka pa3MEPHOCTH.

3ananue Ne2

Bnons rmaBHOM onTryeckoi ocu coOuparorieit JIMH3bI ¢ HOKYCHBIM paccTtosiaueM F = 12
cM pacnosoxkeH npeameT BA. Koner kotoporo Haxoautcs Ha pacctosann d1 = 17,9 cm
OT JIMH3BI, a HauaJo - Ha pacctosiauu d2 = 18,1 cm. HalinuTe nuneiinoe yBenuuenue [
nzoopaxenus B1A1 npeamera.

Ouemca Hokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmynbl. Cnenan yeprex. B pacuerax ecTh omnbka uiau He Oosee
JIBYX HEJIOUETOB.

4 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3ada4u
dbopmyibl. Cnenan uyeptex. .B pacuere wim yeprexe 1onyieH
HEJI0YeT WK apudMeTrnIecKas ommoka.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmybl. Beimonnen ueprex. Caenan BepHbIi pacyeT. Beinonxnena
pOBepKa pa3sMEPHOCTH.

JAupakTuyeckas efuHUNa: 2.8 onpeaensaTh Xapakrep (U3N4YecKoro npouecca mno
rpaduky, Tadaune, popMmyiie;

3ansaTue(-11):

4.2.4 Pemenue 3a1a4 o teme "Pabota u MomHOCTh ToKa. 3akoH Jlxxoynsa-Jlenna. KITJ]
HMCTOYHHUKA TOKa."

4.5.3.Peienue 3a1a4 Ha 3aKk0H DM ,3aK0H cCaMOMHIYKIIMHU U SHEPTUI0 MATHUTHOTO
TOJISL.

5.1.1.CBoOoanbIie nekTpoMaruuTHelie kosedanus. Koutyp Tomcona.

3ananue Nel

Ha nudpakunonnyo pemeTky HOpMaJIbHO K €€ MOBEPXHOCTHU NaJaeT MmapasuiebHbIN
Ny4oK Jyuei ¢ JyHou BosHbl A = 0,5MkM. [TocTosunas pemerku d= 5,0 mkm. Onpenenu-
Te yucio mrpuxoB N Ha 1,0 cM U MakCUMAaJIbHBIN MOPSIOK CIIEKTPa KT.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JISI PEIIICHUS 3a/1a4u
dbopmybi(hopmyiia pemeTK, YUCIO0 MTPUXOB, MAKC MOPSIIOK
CIIEKTPA) U BBIITOJHEHBI HEOOXOIMMBIC MaTEMaTHUECKUE
npeobpaszoBanus... Caenan yeprex. B pacuerax ecTh ommoOKa Ui He
OoJiee IByX HEJ0UYETOB.

4 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyibi(hopMyia peieTky, YUCI0 MTPUXOB, MAKC.MTOPSIOK
CIIEKTPA) U BBIMOJHEHBI HEOOXOIMMbIE MATEMATUUECKUE
npeoOpa3oBanus... Caenan yepTex. .B pacdyere mwim yeprexe
JOTYIIEH HEAOUYET WK apudMeTrndeckas ommoka.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmybi(opmyiia peleTK, YUCIO0 ITPUXOB, MAKC MOPSAOK
CIIEKTPAa) U BBIMOJHEHBI HEOOXOIUMbIC MAaTEMAaTHYECKUE
npeoOpazoBanus...BeimonHen yeptex. CrenaH BEpHbINA pacyer.
BrinmonHena nposepka pa3MeEPHOCTH.
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3apanue Ne2

C nmomo11bio TOHKOM COOMPAIOIIEH JIMH3BI MTOJIyYaeTCs IEUCTBUTENBHOE YBEIMUEHHOE
n300pakeHue MmIockoro npeaMera. Ecnu npeamer HaxoauTcs Ha pacctosHuu d = 6 cM OT
JIMH3bI, TO U300pAKEHUE MOTYHYaEeTCsl YBEIIMUEHHBIM B 2 pa3za. Ha cKoJbKO Haj0 CMECTHUTH
MPEAMET, YTOOBI OJYUYUTh U300pakeHue, yseandeHHoe B 10 pas?

Ouenka Ilokazamenu OUEHKU

3 3anucaHbl HGO6XOI[I/IMI>IG N JOCTATOYHLBIC IJIs PCIINCHHA 3aa9n

dbopmysl (hopmyna THH3BI, yBeTudeHue IuH3b1). Crnenan yeptex. B
pacderax ecTh OImrOKa WK He OoJiee IBYX HEIOYETOB.

4 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyibl (hopmyiia TUH3BL, yBeIUUeHHE JIUH3bI). Caenan yepTex. .B

pacdeTe WM YepTexe JOMYIICH HeIOUET WU apupMETHICCKas
omuoOKa.

5 3anucaHbl H€O6XOI[I/IMI)I€ N JOCTATOYHBIC HJIsI PCIONCHUA 3aa9n

dbopmyiibl (hopmysia JIMH3BI, YBEIMUCHHUE JIMH3HI ). BEITIOTHEH YepTex.
CrenaH BepHbIN pacyeT. BolloaHeHa MpoBEpKa pa3MEpPHOCTH.

JAunakTuyeckasi exuHuna: 2.1 onuceiBaTh U OOBACHATH (U3NUECKUE SIBICHUS U
CBOMCTBA TeJ: IBUAKEHNE HEOECHBIX TEI U UCKYCCTBEHHBIX CIIYyTHUKOB 3€MJIM; CBOMCTBA
ra3oB, JKUJIKOCTEH U TBEPBIX TEJ; FEKTPOMArHUTHYIO UHAYKIIMIO, PACHPOCTPAHECHHE
AJEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3IyUYE€HHUE U MOTJIOIICHUE CBETA
atomMoM; potordhdexT;

3ansaTue(-s1):

6.2.4.CneunanbHasi Teopusi oTHocuTeNnbHOCTH. [TocTynarsl. Crenctusi. PensruBucrckas
nuHamuKka. CBs3b MEXIYy Maccoil ¥ SHepruei

3ananue Nel

Ha ckosibko yBeIMUYHUTCS Macca Tella, €ClI AONOJHUTENBHO cooomuT emy 9 Tk
sHeprumn?

Ouenka Ilokazamenu ouenku

3 3anucana opmMyiia CBSI3U MAacChl U SHEPTHUU.

3anucana popMyIia CBSI3M MAacChl M DHEPTUH, CHIETIaH PacueT MACCHI.
Ommbka B mepeBoie SUHUII.

5 3ajayda peleHa nmojHo ¥ npaBuiibHO. [1omyueH OTBET B KT (WJIH B T)
Cnenana npoBepka pa3MEpHOCTH..

2.9 Texymuii koHTPOJb (TK) Ne 9
Tema 3ausitus: 7.1.5.KonrponpHas padota nmo teme "KBanroBas gusuka u Gpusnka
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aToMa M aTOMHOTrO siapa'

Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)

Bua konTpoasi: [luceMeHHass KOHTpOJIbHAsE paboTa 1Mo TeMe

JAunakTnyeckasi exuHuna: 1.4 BKiIag poCCUMCKUX U 3apyOekKHBIX YUEHBIX, OKa3aBIINX
HauOoJIbIIee BIUSAHUE HA Pa3BUTHE (DU3UKU

3ansiTtue(-1):

4.3.4.O5eKTpUYeCKUil TOK B BaKyyMe. JIByX3JeKTpoaHas jamiia . DIeKTPOHHO-JTydeBast
TpyOKa.

5.1.1.CBoOoanbIe nekTpoMaruuTHelie konedanus. Koutyp Tomcona.

5.1.4.I1lonHOE CONPOTUBIIEHUE MOCIEA0BATEIILHOM e IEPEMEHHOI0 TOKa. 3akoH Oma
JUIs1 LIETW TIEpEMEHHOr0 Toka,coaepxkaiiei R,L,C.

5.2.1.2nexrpomMarauTtHbie BoJiHbIL. [IIkana OMB. [Ipunuunel paguocsssu. Paguonokanus
6.2.5. KouTtposnbHas pabota o teme "Onruka"

3apanue Nel

Pacckaxxute KOpoTKo 00 OTKPBITHH ['eplieM 3J1eKTPOMarHUTHHIX BOJIH.

[Tpumep oTBeTa: DNIEKTPOMArHUTHBIE KOJI€OAHUS U BOJIHBI ['epIl momyyan 3a cuer
BO30YKJICHUS CEPUU UMITYJIBCOB OBICTPONIEPEMEHHOTO TIOTOKA B BUOPATOPE MTPU TTOMOIITH
HMCTOYHHUKA MOBBIIIEHHOTO HAMPSKEeHUs. BEICOKOYACTOTHBIE TOKM MOXHO OOHAPYXKUTh
IIPU TIOMOIIM KOHTYpa. YacToTa KoiaebaHuil Ipr ATOM OYJIET TeM BBIIIIE, YEM BBIIIIC €TI0
€MKOCTh M MHIYKTUBHOCTL. HO mipu 3TOM O0JbINIas YacToTa HE SABISICTCS TapaHTHECH
WHTEHCHUBHOI'O MOTOKA. /{7151 MpoBeAEHUSI CBOUX OIBITOB [ 'epll MpUMEHMT 10CTaTOYHO
IIPOCTOE YCTPOMCTBO, KOTOPOE CETrOAHS TaK M Ha3pIBaroT — "BuOpatop I'epia"-
KoJieOaTeIbHbINH KOHTYP OTKPBITOTO THIIA.

Ouenka Ilokazamenu oyenku
3 [IpaBubHO MepeaHa CyTh OTKPBITHS.
4 Pacckas copepuT ynmoMuHanue 00 OTKPHITOM KOJIeOaTeIIbHOM
KOHTYPE.
5 Pacckas conepxut pusznueckoe o0ocHOBaHME U3ydeHus OMB

JAupakrnyeckasi exMHUNA: 2.6 BOCIPUHUMATh U HA OCHOBE IOJyYEHHBIX 3HAHUU
CaMOCTOATENIbHO OLIEHUBAaTh MH(POPMALIHIO, CoJlepKallytocs B coodmenusx CMU, Nn-
TEPHETE, HAYYHO-TIOMYJIIPHBIX CTaThAX;

3ansitue(-1):

7.1.2.Ctpoenue sigpa. JHeprus CBs3u siapa. SAnaepHsie cuiibl. PaqnoakTUBHbBIE
npespaiuenus. [Ipasuia cmenienus. Jlenenue saep. 3akoH paMOaKTUBHOIO pacraja.
3aganue Nel

[IpounTarh TEKCT U3 HAy4YHO-NOMYJSAPHOM cTaThu (coobmenuss CMU, cratbu nHTEpHETA).
OTBeTHUTH Ha BOIIPOCHI K TEKCTY

[Tpumep:
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OTKpBITHE PEHTIEHOBCKUX JIy4Yel

PentrenoBckue myun ObUT OTKPBITHI B 1895 1. HemenkuM pusukom Bunibreasmom
Pentrenom. PeHTren 3ameTui, 4To Npu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB HA JIFOOBIX
MPENSATCTBUAX BOZHUKAET CHIIBHO ITPOHMKAIOIIEE U3ITyUEHHE, KOTOPOE YUEeHbIN Ha3Basl X-
Jdy4yaMmu (B JaJIbHEHILIEM 3a HUIMHU YTBEPAUTCS TEPMUH «PEHTIE€HOBCKHUE yun»). Koraa
Pentren nepran pyky Mexay TpyOKOH U 3KpaHOM, TO Ha 9KpaHe ObUIM BUHBI TEMHBIC
TeHU KocTel Ha ¢oHe Oosiee CBETIIBIX OYEPTAHUM BCEH KUCTH PYKH.

CxeMa COBpEeMEHHOM PEHTI€HOBCKOM TPYOKHU JUIsl MOJTydeHus X-Tydei MmpecTaBiIeHa Ha
pucyske. Karox 1 npezacrasiser co0oil mogorpeBaeMyto BoJib(ppaMoByIO CIIUpab,
UCITYCKAIOIIYIO 3JEKTPOHBI. [I0TOK 371€KTPOHOB POKYCHPYETCS C TOMOIIBI0 IUIUHIpPA 3, a
3aTeM COyAapsAeTCs C METAJUIMUECKUM 3JIeKTpoAoM (aHoaoM) 2. [Ipu TopmokeHUH
ANEKTPOHOB ITy4YKa BO3HUKAIOT PEHTI€HOBCKUE yun. HanpsikeHne Mex1y aHOAOM U
KaTOJOM JIOCTUTaeT HECKOJIbKHX JECATKOB KWIOBOJIBT. B TpyOKe co3naeTcs riryOoKHit
BAKYyM; JIaBJICHUE I'a3a B HEW HE IPEBBILLIACT 10 Mm pT. CT.

CoriacHO IPOBEIEHHBIM UCCIIEI0BAHUSIM, PEHTI€HOBCKHUE JIy4YH JACHCTBOBAIM HA
(OTOIIACTUHKY, BbI3bIBAIM HOHU3AIMIO BO3/1yXa, HE B3aUMO/ICHCTBOBAIIH C
ANEKTPUYECKUMU U MAarHUTHBIMU NOJIsIMU. Cpa3zy sk€ BO3HUKJIIO MPEIOJIOKEHUE, UTO
PEHTI€HOBCKHUE JIyYd — 3TO 3JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJIMYHE OT CBETOBBIX
JTy4eil BUIMMOTO YYacTKa CIEeKTpa U YIbTpa(HOIEeTOBBIX JIydei UMEI0T ropas3zio
MEHBIIIYIO JJIMHY BOJHBL. HO eciu peHTreHoBCcKoe U3lTydeHue IpeacTaBiseT co0oil
AIIEKTPOMATrHUTHBIE BOJIHBI, TO OHO JOJIKHO OOHApYKUBATh TU(GPAKIINIO — SIBIICHUE,
npucyliee BceM BuiaM BOJIH. Judpakinio peHTTeHOBCKUX BOJIH Y1aJ0Ch HAOII01aTh Ha
Kpuctayax. Kpucrani ¢ ero nepuoan4eckoi CTpyKTypou U €CTh TO YCTPOMCTBO, KOTOPOE
HEn30€KHO JIOJKHO BbI3BATh 3aMETHYIO AU(GPAKIHUIO PEHTTEHOBCKUX BOJIH, TaK KaK JJIMHA
ux OJM3Ka K pa3MepaM aTOMOB.

1.CornacHo TEKCTY, PpEHTT€HOBCKHE JIy4l 00pa3yroTcs

1) mpu pacnpocTpaHeHUH 3IEKTPOHOB B BaKyyMe

2) npu pacnpoCTPAHEHUH SJIEKTPOHOB B ra3ax

3) npu pe3KOM TOPMOKEHHH OBICTPBIX 3JEKTPOHOB HA MPETSTCTBUH

4) npu B3aMMOJICHCTBUU SJIEKTPOHOB C MOJIEKYJIaMH ra3a

2.Yto siBNsieTCS 1OKA3aTEIbCTBOM BOJIHOBOM IMPUPOJIbI PEHTT€HOBCKHUX JTy4eii?

1) BbICOKas MPOHMKAIOIIAS CIIOCOOHOCTh PEHTTEHOBCKUX JTyUuen

2) B3aUMOJIEUCTBUE C AIEKTPUUECKUM TOJIEM

3) B3aUMOJICCTBUE C MATHUTHBIM I1OJIEM

4) nudpakius Ha KpUCTaIIax

3.KakoBa npupoaa peHTI€HOBCKUX JTy4yen?

PEHTI€HOBCKHUE JIyYH — 3TO AJEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTIIMYUE OT
CBETOBBIX JIyuell BUJIMMOI'O y4acTKa CIEKTpa U yIbTPpaPHUOIETOBBIX JyUeil UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBI

4. Kakue BOJTHOBBIE SIBJICHHS IPUCYIIHM PEHTTEHOBCKOMY U3JIYYEHUIO?

PEHTTEHOBCKOE U3JIy4YE€HUE MPECTABISIET COO0M 3JIEKTPOMAarHUTHBIE BOJHBI, OHO

ctp. 51 u3 92



oOHapyXHuBaeT NUPPaKIUI0, UHTEPPEPEHIIUIO, TOIAPU3ALMIO- TO €CTh — SBJICHUS,
PUCYIIUE BCEM BUIAM BOJIH.

Ouenka Ilokazamenu ouenku

3 TexcT mOHAT BEPHO, B OTBETAX HA BOMPOCHI COJIEPIKATCS OIIUOKH .

TekcTt noHAT BCPHO, B OTBCTAX COACPIKATCA OAUH-ABA HCA0YUCTA.

5 TekcT NOHAT ¥ npoaHaIn3npoBaH. OTBETHI HA BOIIPOCHI ITOJHBIE U
VCUYEPIIBIBAOIIHE.

JAunakTnyeckasi exuauna: 2.10 ucnonb3oBaTh TPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOHN JESITeTbHOCTU U MOBCETHEBHOM KU3HU: i oOecriedeHust 0€30MacHOCTH
KU3HEACSITEILHOCTH B IIPOLIECCE UCTIONb30BAHMS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AIIEKTPONPUOOPOB, CPEICTB PAIUO- U TEIEKOMMYHHUKAIIMOHHOMN CBSI3U; OLICHKHU BIMSIHUS
Ha OpraHu3M YeJIOBEKa U IPYTHe OPraHU3MbI 3arpsi3HEHUS OKPYKAIOIIEH Cpe/Ibl;
PalMOHAIILHOTO MPUPOAONOIb30BAHUS U 3aLUTHI OKPYKAKOLIEN CPEBI.

3ansitue(-s1):

4.1.4.OnexktpoemMkocTh. KoHneHCcaTOPHI M X TUIBL. DJIEKTPOEMKOCTh IIIIOCKOTO
KoHJeHcaTopa. CoequHEeHNEe KOHAEHCATOPOB. DHEPI Ul JIEKTPUUYECKOTO MOJISL.
4.3.6.O5IEKTPUYECKHN TOK B ITOJIYTIPOBOJHUKAX.

4.4.3.MarsuTHOE 10JI€ B BEILIECTBE. Y CTPOUCTBO U MPHUHIIUIT JEHCTBUS
AIEKTPOU3MEPUTEIBHBIX PUOOPOB

6.1.2.JIunzel . [loctpoenue nzodpaxxkenuii. DopMysa TOHKON JTUH3HIL.
6.1.3.0mnpenenenne POKYyCHOTO PACCTOSTHHS JIMH3BI

6.2.2. Uurepdepennus ceera. [Ipumenenne nateppepeHnu

6.2.3. dudpakuus ceeta. [udpakuronnas pemerka. Mzmepenue JuMHbI CBETOBOM BOJIHBI
7.1.4 A nepuble peakuuu. SaepHblid peakTop. ATOMHBIE AJeKTpocTaHuu. TepmosiiepHas
peakuus

3apnanue Nel
[lepeuncnuth pakTOpbl BO3AEHCTBUSA paArallii Ha OPTaHU3M YeJIOBEKa U METOIbI 3aIlUThI
OT pagualuu
IIpumep oTBera:

(pakTopbI BO3ACHCTBUSA paguaLMU

1. Bpems — ueM MeHbIIE TPOIOIKUTEIBLHOCTh BO3ICHCTBHUS, TEM JIYUIIIE;

2. PaccTostHue — yeM fasibliie OT UCTOYHUKA paJiialliu, TEM JIyUllE;

3. Ilperpaapl — ueM OOJIbIIIE TPETISITCTBUN MEXKITY YEIIOBEKOM U UCTOYHHUKOM
PaIMOAKTUBHOI'O U3JIyYEHHUS, TEM JIyUlle

MeTob!I 3aIUThI:
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dusnueckue :

3amuTa BpeMeHEM

3amuTa pacCTOSTHUEM

3ammra 3KpaHUPOBAHUEM

JleakTuBalus IPOyKTOB, OOBHEKTOB

3amnuTa OpraHoB JIBIXaHHUS U KOXHU

BenTwisiys nomMeeHuit YucThiM (He3apakeHHBIM ) BOAYXOM
XHUMHUYCCKUEC

Hcnonb3oBaHue pauonpoTEKTOPOB

Hcnonbs3oBaHue MeanpenapaToB

CaHUTapHO-TUTUEHUYECKNE MEPOTIPUSATUS

Hcnonb30BaHKE 3alIUTHBIX MAaTEPUATIOB

buonoruyeckue:

WCII0JIb30BaHUE MPOAYKTOB , CBSA3BIBAIOIINX PATUOHYKITUIBI
HCITOJIb30BaHNE BUTAMHHOB

YCKOPEHHUE MPOIECCOB BHIBEJCHUS PAIMOHYKIIUIOB U3 OpraHu3Ma

0uem<a Ilokazamenu OUEHKU

3 B npuBeneHHbIX pakTOpax M METOJAX COAEPIKATCS HEIOUETHI WK
OTBETHI HETOJIHbIE ( HE MEHEee 2/3 TpaBWIbHBIX OTBETOB).

4 B npumepax conep:karcs oquH-ABa HE0YETa.

5 [IpuBeneHbI MPUMEPHI TOJHBIE U UCUEPIIBIBAIOIINE.

3ananue Ne2

Urto takoe nzoronsl? Kak ux nonyyaror? [IpuBectr npuMepsl UCIIOIb30BaHUS
PaauOaKTUBHBIX U30TOIOB.

[Tpumepsr:IIpeBpalieHre aTOMHBIX sIIEp BEWIECTB B Ipyrue sapa. [I[pumenenue
PaaMOaKTUBHBIX H30TOMIOB U MEYEHBIX COCTMHEHUN JJIsI UCCIIEA0BAHUS OPTAHOB U CUCTEM
YyeJIoBeKa C 1eJIbI0 paclio3HaBaHUsI U JIeueHHs OoJie3Hel. PaoakTUBHBINA METO/T aHaK3a
BellleCTBA. PaIMOU30TONHBIE HCTOUHUKHU YHEPTUU.

Ouenka Ilokaszamenu oyenku

3 B oTBete copepkaTcsa HEAOUETHI WM OTBET HEMOJIHBIM.
4 B otBere coneprkarcs olMH-Ba HEAOYETA.

5 IIpuBeneHs! MpUMeEphI OIHBIE U UCUEPIIBIBAIOIINE.

JAupakruyeckasi eIMHALA: 2.2 OTIIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHUH;
3ansitue(-11):
3.3.4 KontponbHas padorta o teme "MKT U T/1"
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4.1.1.OmexkTpudeckuii 3aps ¥ €ro cBorcTBa. 3akoH KyioHa. DieKTpocTatuieckoe noJie.
Hanpsoxkernocts noss. [IpyHuun cyneprio3suiuy noJiei.

4.3.1.OmeKTpUdeCcKnil TOK B MeTalIaX. 3aBUCUMOCTD COITPOTUBJIEHUS OT TEMIIEPATYPHI.
CBepXITpPOBOIUMOCT.

4.5.1.OnexkrtpomaruutHast uHaykuus. [Ipasuno Jlenna.

5.1.2.1lepeMeHHBII TOK, CIIOCOOBI €r0 MOJy4YeHus1.. MOIIHOCTh B IIETIH IEPEMEHHOTO
TOKa. MeTo1 BEKTOPHBIX JUarpamM.

5.1.3.ConpoTuBieHre, EMKOCTh U UHIYKTUBHOCTD B LI€MU IEPEMEHHOIO TOKA.
5.2.1.2nextpoMaruutHbie BoJiHBIL. [IIkana OMB. [Ipunuunel paguocsssu. Paguonokamus
6.2.4.CrnennanbHasi Teopusi oTHOocUTENbHOCTH. [TocTynarel. CrienctBusi. PenstuBucrckas
nuHaMmuKa. CBsA3b MEKy MacCOM U SHEPIUE

7.1.1.Ctpoenue aroma. [InanerapHast Mmozienb atoma, ee npotuBopeuns. KBantoBbie
noctynatsl bopa. M3nyuenne u nornoiieHue ceera atoMoM. CeKTpbl U CIEKTPaIbHbIN
aHau3.

3aganue Nel

1. CkOBKO HYKJIOHOB, IPOTOHOB U HEUTPOHOB COAECPKUTCA B sijipe ypaHa 92 U2357?

2. IIpu 6omOapaupoBke amomunus 13AI127 a-gactunamu oopasyercs uzotomn ¢gocdopa
15P30. Kakas yacTuiia HCIyCKaeTcsi Ipu 3TOM SJIEPHOM MPEBPAIICHUN? 3aTUIINATE
SIEPHYIO PEAKIHIO.

3. Ilepuoxa nonypacnajaa paaroakTuBHOTO Moaa-131 paBen 8 cytok. PaccuuTaiite, 3a
KaKoe BpeMsl KOJIM4eCcTBO aToMOB ona-131 ymensutes B 1000 pas.

4. Onpenenute neEeKT MaCChl, SHEPTUIO CBS3H H YACIbHYIO SJHEPTHIO spa aToMa a30Ta
TN14.

5. B kakoii anement npesparaetcs uzotomn Topust 90Th232 mocne a-pacmana, 1Byx -
[pacrajioB U e1iie OJHOTO o-pacnana’?

Ouenka Ilokazamenu ouyenku
3 [IpaBuiibHO penieHsl 3 U3 5 3a1a4
4 [IpaBunbHO pelieHsl 4 U3 5 3a1a4

5 [IpaBunbHO pemieHsl 5 U3 5 3a1a4

JAupakTudeckas efuHuna: 2.4 TpuBOJAUTH IPUMEPHI, TOKA3bIBAIOIIUE, YTO:
HAOJIIO/ICHUS ¥ SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM JJIs1 BBIIBM)KEHUS TUIIOTE3 U TEOPHIA,
MO3BOJIAIOT IPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (hU3HUECKasi TEOpUs JaeT
BO3MOKHOCTb OOBSICHATh U3BECTHBIE SIBJICHUS IPUPOABI U HAYUYHbIE (PaKThI,
IIPEJICKa3bIBaTh €LIC HEU3BECTHBIC SIB-JICHUS;

3ansitue(-s1):

3.3.4.KoutposbHas pabora nmo teme "MKT U TI"

4.1.1.OmekTpudecKknii 3aps ¥ €ro cBorcTBa. 3akoH KyioHa. DieKTpocTatnieckoe noiie.
Hanpspkennocts nosst. [IpuHuun cynepno3uinum nosiei.
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4.2.2.0npenenenue I/1C 1 BHYTPEHHETO COPOTUBIIEHUSI HCTOYHUKA TOKA.
HccnepoBanue nociaea0BaTeIbHOTO U NAPAJJIENbHOTO COEIUHEHUS PE3UCTOPOB
4.3.4.9neKTpUYECKU TOK B BaKkyyMe. J[ByX3JIeKTpOaHAs JIaMIIa . DIEKTPOHHO-JIy4YeBas
TpyOKa.

4.4.2.Cuna Amnepa. Cuna Jlopenna. Ix npumenenue.

5.2.1.0nextpoMarautHbie BoJHBIL. [IIkana OMB. [Ipunuunel paguocss3u. Paguonokaius
6.2.4.CneunanbHasi Teopusi oTHocuTenbHOCTH. [locTynarsl. Crnenctus. PensruBucrckas
nrHamuka. CBsI3b MEXIy MacCOil U SHEprueu

6.3.1.TernoBoe uznyuenue. I'unoresa Ilnanka. KopnyckynsipHO-BOJHOBOW Tyaau3M.
CeroBoe gaBineHrne. XUMUYECKOE JIEHCTBUE CBETA.

6.3.2.dororddexr. 3akonsl pororddekra. YpapHeHrne DUHINITEHHA.

6.3.3.Pemenue 3aia4 no teme "KBanroBas ¢uszuka"

7.1.1.Ctpoenue aroma. [ImanerapHas mozienb atoma, ee npotuBopeuuns. KBantoBbie
nocrynartsl bopa. M3nyuenne u nornoiieHue ceera atoMoM. CeKTpbl U CIEKTPaIbHbBIN
aHaIN3.

7.1.2.Ctpoenue siapa. DHEPrus CBI3U sapa. AnepHelie cuibl. PainoakTuBHbIE
npespaiuenus. [Ipapuna cmenienus. Jlenenue saep. 3akoH paMOaKTUBHOIO pacraja.
7.1.3.Metoabl HAOTIOAEHUS U PETUCTPALIMA HOHU3UPYIOLIUX U3NTyuyeHuil. buonorndeckoe
JNEUCTBUE NOHU3UPYIOIINX U3TyUEHUN.

3aganue Nel

[IpuBenure npuMepsl OTKPBITUH, CITYKAIUX JOKA3aTEeIbCTBOM CIIOKHOU CTPYKTYPbI
aToma.

OTKpbITHE PTIEKTPOHA, PaAUOaKTUBHOCTH. [lepuoandeckunii 3akoH Menzeneena,
doTorddexT, onbiThl Pe3epdopaa (0 KakI0M HY»KHO HEMHOT'O paccKas3aTh)

Ouenka Ilokazamenu ouenku

3 OTBeT HenoJIHbIN (MPUBENECHBI IPUMEPHI, HO HET OMUCAHUS
OTKPBITU)

OTBeT BEPEH,HO B OIMCAHUH OTKPBITUN COJEPKATCS HETOUYHOCTH )

5 OTBeT BEPHBIN, 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 =

ctp. 57 u3 92



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 JIJI BBIIBUKEHUS TUIIOTE3 U TEOPUIA, TO3BOJISIIOT MPOBEPUTH HCTUHHOCTh
TEOPETUUYECKUX BBIBOJOB; (PM3HUECKasi TEOPHUS JAET BO3MOKHOCTb OOBSICHATH U3BECTHBIE
SIBJICHUS IPUPOJIbl U Hay4YHbIE (haKThI, MPEICKA3bIBATH €IIIe HEU3BECTHHIC SB-JICHHUS;
JAuaaKkruyeckasi eIMHULA 1151 KOHTPOJIA:

2.5 IpyUBOAMTH MPUMEPHI MPAKTUIECKOTO UCIIONb30BAHMS (PU3NIECKIX 3HAHUN: 3aKOHOB
MEXAHUKHU, TEPMOJIUHAMUKHU U JIEKTPOAUHAMUKHU B SJHEPTETUKE; PA3IIMYHBIX BUJOB
AJIEKTPOMArHUTHBIX U3JTyYEHUN U1 Pa3BUTHUA PAJINO U TEIEKOMMYHHUKAIIMI, KBAHTOBOMN
(GU3MKH B CO3JJTaHUU SIIEPHON SHEPTETHKH, JIA3€POB;

3ananue Nel (M3 TeKymero KOHTpOJIisi)

CdopmynupyiiTe 3akoHbl HpI0TOHA U IPUBEAUTE 110 OJTHOMY MPUMEPY HCTIOIb30BaHUS
KaXJ0T0 U3 3aKOHOB.

Bapuanr orBera:

[TepBeiii 3akoH HproToHA. CyIIECTBYIOT TAKUE CUCTEMBI OTCUETA, OTHOCUTEIBHO KOTOPBIX
TEJI0 HAXOJUTCS B COCTOSIHUM MTOKOS WJIM PABHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUSL.
€CJIM Ha TEJIO0 HE JEHUCTBYIOT CUJIbI UJIU UX JEHCTBUE CKOMIIEHCUPOBAHO, (MPUMEP- KHUTA
JEXKUT Ha cToie. K Hell MpuioKeHsl CUIIa TSHKECTH M CUila peakuuu onopel. Kuura
TTOKOUTCS )

Bropoii 3akoH HeroToHa. Y ckopeHue Tenna npsiMo NpornopUAOHAIBHO PAaBHOICUCTBYOLIEH
CHJI, IPUJIO’KEHHBIX K TeIly, U 00paTHO MPONOPIMOHAILHO €0 Macce:

e

- F

il =

R
w0 F =

(mpumep: maitba ABUKETCA MO JbIAY MOCIe yAapa KIIOIKOW Mo JeHCTBUEM CUJTbI TPEHUS
PaBHO3aME/IJIEHHO)

Tpetuit 3akoH HetoToHa. CHiibl, C KOTOPBIMH T€J1a B3aUMOJIEUCTBYIOT JPYT C JPYTOM,
PaBHBI IO MOZYJIKO U HAIIPABIIEHBI BJOJIb OJHOM MPSMOU B MPOTUBOIOJIOKHBIE CTOPOHBI.
(mpumep: 3emuis u JlyHa B3aUMOJIEMCTBYIOT C CHJIaMH PAaBHBIMU IO MOAYJIIO U
POTUBOMOJIOKHBIMU 10 HAIIPABIICHUIO)

Ouemca Hokazamenu OUEHKU

3 [TpuBenensr GopMyIHPOBKH BCeX TpeX 3aKoHOB HploTOHA, HO B
bopMyIMpOBKaxX coaep:kaTcsa HeTOYHOCTU. mn He nmpuBeneHbl
IPUMEPDI, WIIK IPUMEPBI HE COOTBETCTBYIOT JAHHBIM 3aKOHAM.

4 [TpuBenensr GopMyIMpPOBKH BCEX TpeX 3aKOHOB HhioTOHA.
[TpuBeaeHbI MPUMEPHI HA KaXK/IbI 3aKOH. B OTBETE JOMYIIEHBI OAUH -
JIBa HEeJJo4YeTa

5 IIpuBeneHs! MpUuMepsl, OTBET IOJHBIA U apTYMEHTUPOBAHHBIN,
VCUYEPIIBIBAIOIINI.

cTp. 62 u3 92



JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.6 BocipHUMAaTh U Ha OCHOBE MOJIYYEHHBIX 3HAHUIM CaMOCTOSITENIbHO OLIEHUBATh
uH(popmanuio, coaepxairyrocs B coobmenusx CMU, UH-TepHeTe, Hay4YHO-TOMYISIPHBIX
CTaThAX;

JupakTHyecKas eIMHALA A5l KOHTPOJISA:

2.7 npuMeHSATh NOTy4YeHHbIC 3HAHUS JJI pelieHus: GU3NYECKUX 3a/1a4;

3ananue Nel (M3 TeKylero KOHTPOJIsi)

Touka gBUKETCS IO OKpY)KHOCTU paguycom 0,3 M ¢ nepuoaom 6,28 c. Hailtu nuHeliHy1o
U YIJIOBYIO CKOPOCTb TOUKH, €€ HOPMAJIBHOE YCKOPEHUE

Ouemca Hokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMBIE U JOCTATOUHBIE (POPMYJIBI AJIs1 PELLICHUS
3a1auu (popMyJibl TMHEHHON U YTIIOBOM CKOPOCTH, HOPMAIBHOTO
yckopeHnus). Her pacueTos, niu B pacuerax JoMylLIieHa rpyoast
OLIMOKa, MPUBOASIIAS K HEBEPHOMY OTBETY, HE BBIIIOJIHT€HA
IIPOBEPKA Pa3MEPHOCTH.

4 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIE (DOPMYJIBI JITIsl PEIICHUS
3anaun ((hOpMyIIBI JINHEHHOU U YTII0BOM CKOPOCTH, HOPMAIBHOTO
yckopeHus).. B pacuerax nomnyiieHsl He104eThl (He Oosiee ABYX) HE
IIPUBOISIINE K HEBEPHOMY OTBETY, UJIH MPOBEPKA Pa3MEPHOCTH
clieTiaHa He IS BCEX MapaMeTpOB. .

5 3anucaHbl HEOOXOANUMBIC U JJOCTATOYHBIC (DOPMYJIBI JITISI PEIICHUS
3amaun. Bee pacuersl BRIMOTHEHBI 0€3 OIMOO0K, c/ieiaHa mpoBepKa
pPa3MEpPHOCTH.

JIugakTHyecKas eIMHNLA A1l KOHTPOJISA:

2.8 omnpenensaTh XapakTep (hU3MUEcKOoro npouecca 1no rpaguky, radnuue, Gopmyie;
JlugakTH4ecKas eIMHULA A1l KOHTPOJIA:

2.9 u3mepAaTh psaa GU3NUECKUX BEIMYUH, IPEJICTABIISAS PE3YIbTaThl U3MEPEHHUM C yUETOM
UX IOIPELIHOCTEN;

JAupaKkTuyeckasi eIMHULA 1JI51 KOHTPOJIA:

2.10 ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JAEATENbHOCTH U
MOBCETHEBHOM JKU3HU: 17151 0OecriedeHns1 0€30MaCHOCTH KHU3HEAEATEIIbHOCTH B IIPOLIECCe
HCIIOJIb30BaHUs TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX ANEKTPONPUOOPOB, CPEACTB PAAUO- U
TEJIEKOMMYHUKAIIMOHHOM CBSA3U; OLICHKH BIIMSAHUA HA OPTaHU3M 4Y€JIOBEKa U IPyrue
OpPraHMU3MBI 3arpsA3HEHUS OKPYKAIOILEN CPElIbl; PAallMOHAIBHOIO IIPUPOAOIIOIB30BaAHUS U
3aILMUTHI OKPYXKAIOIIEH CPEJIBIL.

Ne cemecTpa Bua npome:KyTo4HOM aTTecTaluu

2 JuddepeHurpoBaHHbIii 3a4eT
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JAunddepeHunpoBaHHbIil 3a4€T MOXKET ObITh BHICTABJICH ABTOMATHYECKH T10
pe3yJbTaTaM TeKYIIUX KOHTPOJIeH

Texymnii KOHTpOJb Nel

Tekymuniit KOHTpoJIb No2

Tekymnii KOHTPOJb Ne3

Tekyiuii KOHTpOJb Ned

Texymuii KOHTpOJIb No5

Texymnit KOHTPOIb Neb

Tekymui KOHTpOJIb Ne'/

Tekymniit KOHTpOJIb Ne§

Tekyiuii KOHTpOJb Ne9

Metoa u ¢popma kouTpoJsi: [Tucemennsiii onpoc (Ompoc)

Bua koHTpOJIsi: BEITIOTHUTH ABA TEOPETUYECKUX U ABA MPAKTUUECKUX 3aIaHUS.
JAnpakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

1.1 cMbIcT IOHATHI: PU3HYECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHUSI, BEIIECTBO,
B3aUMOJICHCTBHE, JIEKTPOMArHUTHOE MoJie, BOJHA, (JOTOH, aTOM, aTOMHOE SI/IPO,
MOHU3UPYIOIIUE U3ITyYeHUs, IIJIaHeTa, 3Be3/1a, rajJjakTuka, Beenennas;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

B HekoTopyo TOUKY NpOCTPAHCTBA MPUXOAT KOT€PEHTHBIE BOJIHBI C ONTUYECKON
pa3HOCThIO X0Aa 6 MKM. OnpeIeTuTh - TPOU30UJIET YCUIICHUE WU 0CJIabJIeHUE CBETa B
JTAHHOM TOYKe, €CJIM JIJINHA BOJHBI paBHa 480 HM.

Ouenka Ilokazamenu ouenku

3 3anucaHo ycioBue MakcuMyMa. OTBET HE MOIYYEH UM OH
HEBEPHBIM.

4 [TpuBeeH NpaBUIIbHBINA U MOJIHBINA OTBET C HEOOJIBIIUM HETOUYETOM.

5 [IpuBeeH NpaBUIIbHBIN U MTOJHBINA OTBET.

3aganme Ne2

3aJjlaHuE HAa HaXO0XAEHUE COOTBETCTBUS, HApUMED (OJIMH U3 BApPUAHTOB) Y CTAHOBUTE
COOTBETCTBUE MEKIY NOHATUAMM: 1 U 2 Tpymi:

1 rpynmna:1)dusndeckoe siBieHue, 2)runoresa, 3)3akoH, 4)reopusi, 5)BELIECTBO,
6)B3aMMO/ICHCTBHUE,

2 rpynmna: a)CBeT NOorjolaeTcs He HEMPEPBIBHO, a NopuusaMy; b)Yuenue, cucteMa uaei
VI TIPUHIIUIIOB;

c)Bona, apeBecuna, mnacrmacca; d)Yckopenue nponopiuroHaIbHO MPUII0KEHHOHN Cuile U
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00paTHO MPOTIOPIIMOHATIFHO Macce Tena;
f)IIpouieccyl 0OMEHa BEIIECTBOM, dHEPTHUeH, HHOpMaLIUEH, 1eSITEIbHOCThIO;
g)Pacmmpenue Ten npu HarpeBaHWH,

Ouenka Ilokazamenu ouenku

3 [IpuBeIeHBI B COOTBETCTBUE 2-3 TIOHSATHS
[IpuBeeHBI B COOTBETCTBUE 4-5 TOHATUI

5 IIpuBeeHbI B COOTBETCTBUE BCE 6 MTOHITHUI

3ananue Ne3
OTBETUTH Ha BOIIPOCHI:
1.B uem coctourt sBnenue nudpakiuu ceera?2. Uto npencrapiser cooon

mudpakunonHas pemierka? 3.Kakoi Bug umeet nuppakiimoHHas KapTUHA, MOJyUYeHHas ¢

MOMOIIBIO TU(PPAKITMOHHON PEIIETKH MPU OCBEUICHUU

€€ MOHOXPOMAaTHYECKHUM CBETOM? TIpHU OBeleHUH OenbiM cBeToM? 4. 3anuiure GopmMyiny
nudpakmoHHOM pemeTku. 5. Kak onpenensieTcs JyiiHa CBETOBOM BOJIHBI C TTOMOIIIBIO

IU(paKkIMOHHOMN pereTku?

Ouenka Ilokazamenu ouenku

3 JHano onpenenenue audpakiuu, JaHbl OTBETHI HE MEHEE YeM Ha TPH
BOIIpOCA.

4 JlaHo onpenenenue nuppakivu U yCIOBUs €€ HAOII0eHUS, TaHbI
BEpHBIC OTBETHI HE MEHEE UeM Ha 4 Bompoca.

5 [TonHBIN 1 NpaBUIBHBIN OTBET HA BCE BOIIPOCHI.

3aganue Ne4

CdopmynupoBats runoresy Makcsesuia. JlaTh onpeenenye 3JeKTPOMarHuTHOTO MO,

AJEKTPOMAarHuTHOM BOJHEL. [lepeuncnuts cBolictBa OMB.

Ouenka

Hokazamenu OUEHKU

3

Jlano onpenenenne SMB.

4

JlaHO ompenenieHne U MEPEUnCIIeHbl OCHOBHBIE CBOMicTBA DMB.
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5 JlaH MOJIHBIN U COAEPKATEIbHBIN OTBET, IEPEUYHUCIIEHBI CBOWCTBA
OMB

3aganue NeS

1. ChopmynupoBath kBaHTOBYIO runoresy [lnanka. Kakue oTKpbITHS MOATBEPAUIIN ATY
runore3y? Uto Takoe (hOTOHBI, KAKOBBI UX CBOMCTBA?

0uem<a Ilokazamenu OUEHKU

3 CdopmynupoBana runotesa [lnanka.

CdopmynupoBana runoresa [lnanka 1 ykazaHbl OTKPBITHS,
SIBJISIIOIIIUECS €€ TIOATBEPIKICHUEM.

5 Cdopmynmuposana runore3a [lmaHka u ykazaHbl OTKPBITHS,
SIBIISTFOIIIMECS €€ TTOITBEPIKICHUEM.
[lepeuncnensl cBoiicTBa GOTOHA.

3aganue Ne6
ChopmynupyiiTe kBaHTOBBIE TTOCTYJIaThl bopa. Kak nmpoucxonurt uznydeHnue u
norJionieHue ceeta aromom? Ilepeuncnure HegoctaTtku Teopuu bopa.

Ouenka Ilokazamenu oyenxu
3 CdopmynupoBanbl octynarsl bopa.
4 CdopmynupoBansl noctynatsl bopa. JlaHo 00bsicHEHNE U3TyUeHUS U

IIOIJIOMCHUA CBCTAa aTOMOM.

5 CdopmynupoBanbl noctynatsl bopa. Jlano oObsicCHEHUE U3ITyUYEHUS U
MOTJIOIIEHUS CBETa ATOMOM.
[lepeuucnensl HegocTaTKu Teopuun bopa.

3ananue Ne7

[Tepeuncnute siBICHMS, TOATBEPKAAIOIINE CIOXKHYIO CTPYKTYpY atoma. ONMUIIUTE UICIO U
pe3yabTaThl ONBITOB Pesepdopia, NX HHTEPIPETAIHIO. .

OO0BsICHHUTE TUTAHETAPHYIO MOJIEITh aTOMa, IEPEUUCITUTE €€ TPOTUBOPEUHS.

OueHKa Hokazamenu OUEHKU

3 [lepeuncneHsl SBIECHUS, OATBEPKIAIOIINE CIOKHYIO CTPYKTYPY
aToMa.
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4 [lepeuuncneHsl SIBICHUS, OITBEPKIAIOIINE CIOKHYIO CTPYKTYPY
atoma. Pacckazano 06 onbitax Pesepdopaa.

5 [lepeuuncrneHsl sSiBICHUS, TOJITBEPKIAIOIIUE CIOKHYIO CTPYKTYPY
atoma. Pacckazano o cytu onsitoB Pezepdopaa.
OObsicHEHA IJIaHETapHAsl MOJIEb aTOMA U yKa3aHbl €€ HEJOCTATKHU.

3ananue Ne8

PacckazaTte 0 MeTogax peructpauuu HOHU3Mpyromux unydenuii ( Kamepa Bunbcona,
my3bIpbKoBasi kamepa). YTo o011ero B 3TUX METO/AaxX U B 4eM pazindue? YTo MOKHO
y3HaTh MO TPEKY YaCTUILIbI?

OueHKa Hokazamenu OUEHKU

3 Paccka3aHo He MeHee 4eM O IBYX METOAaX PErUCTpalluu.

PacckazaHo 0 4yeThlpex METOJIaX PErUCTPALIMH.

5 Pacckazano o 4MeTo1ax perucTpaliu HOHU3UPYIOIINX U3TYyUYEHHI,
MEPEYUCIIEHBI XapaKTEPUCTUKH,
KOTOPbIE MOKHO ONPEEIUTh Mo (hoTorpaduu Tpeka YaCTHUIIbI.

3aganue Ne9
JlaTh onpezeneHre MOHATUSM : TUTaHETa, 3Be3/1a, raakTuka, Beenennas. [Ipusectu
MIPUMEPHI.

Ouenka Ilokazamenu oyenku
3 JlaHbI ornpeiesieHus KaK MUHUMYM JIBYM TTOHSITHSIM.
4 JlaHbI onpeiesIEHNs] TPEM TOHATHUSAM.
5 JlaHbI OrpeiesIeHusT BCEM MOHSATHUSM U IMPUBEICHBI IPUMEPHI.

JIupakTH4ecKas eIMHNLA 1151 KOHTPOJISA:

1.2 cMbIc pU3NMUECKUX BEIMUYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHila, UMITYJIbC, padboTa,
MEXaHWYECKasi JHEPIHsl, BHYTPEHHS SHEPTrusi, a0COIIOTHAs TEMIIEpaTypa, CPEIHISA
KMHETHYECKAasi SJHEPIUs YACTHI] BEIIECTBA, KOJINYECTBO TEIUIOTHI, IIEMEHTAPHbIN
AIEKTPUYECKUH 3apsif;

3ananue Nel
JIBa 3apsna, Haxonsack Ha pacctostHuu 0,05 M nelicTByroT Apyr Ha Apyra ¢ cuioi 1,2:10-4
H,

a B HEKOTOpOM HemnpoBoasauien xuakoctu Ha 0,12 m ¢ cuiont 1,5 -10-5 H.
KakoBa ausniekTpuyeckast IpOHULIAEMOCTh )KHIKOCTH?
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Ouenka Ilokazamenu oyenku

3 3anucad 3akoH KyiioHa 115 Bakyyma U Uil CpeJibl.
3anucan 3akoH KyloHa 115 Bakyyma u Ji cpelibl. 3a/iada penieHa B
o011eM BUJE.

5 3anucaH 3akoH KylioHa 7151 Bakyyma U JJisl CpeJibl.
3anava pelieHa B 0011eM BUI€ U YUCIOBOM BBIPAKEHHH.
BrinmonHena nposepka pa3MeEPHOCTH.

3ananue Ne2

JlaTth onpenenenne PU3NIECKUX BETUINH: CKOPOCTh, YCKOPEHHE, Macca, CUila, UMITYJIhC.

VYkazaTe (OpPMYIIBI 711 UX ONPENeNIeHUs U eUHUIBI n3mepeHus: B CU.

Ouenka Hlokazamenu ouyenku
3 JlaHbl onpeiesieHusI ¥ 3arucalbl GOpMyJIbl HE MeHee 3 BeJTMYHH
4 JlaHbl onipeiesieHus, 3anucatbl POPMYJIIbI U €AMHUIIBI UBMEPEHUS JIs
4 BEJIMYMH, WU B OTBETE COJIEPIKATCS HEIOYETHI
5 JlaHbI onpeieNIeHus], 3aCcalHbl OPMYJIIbI M € AMHHUIIBI U3MEPEHUS TS
S BEJIMYMH, OTBET MOJHBIA U UCUEPIBIBAOIIUH.
3apanue Ne3

I[&TB OIpCACIICHUC (bHBI/ILIeCKI/IX BCJINYHNH: MCXaHHUYCCKasd pa60Ta, MEXaHHUYCCKasA

MOIIHOCTb, MECXaHUYCCKas SOHCPIrusl, KHHCTHYCCKAA U NOTCHIMAJIbHAA SHCPIrusl. 3anucaTh

dbopMyIIbl ISl X ONpeNeeHUs U eMUHUIBI u3Mepenus B CU.

Ouenka Iloxkazamenu oyenku
3 JlaHbl onipeneneHus 1 3anucanbl HOPMYJITbI HE MEHEE 3 BETUYHH
Jlanbl onpenenenus, 3anucanbl GOPMYJIIbl U €TMHULIBI U3MEPEHUS IS
4 BEMYMH, WIN B OTBETE COAEPKATCSA HEOUETHI
5 Jlau®l onipeneneHus, 3anucanbl GOPMYJITBI M €TUHUTIBI U3MEPEHUS TSI
S BEJIMYHWH, OTBET MOJHBIA U HCYEPIBIBAOIINN.
3aganmne Ned

Uro Takoe BHyTpeHH:s dHeprus? Kakumu criocobamMu MOXXHO U3MEHUTh BHYTPEHHIOO
sHepruto? 3anumute GopMyTy BHYTpEHHEH 3HEpruu uaealbHoro raza. OT 4ero oHa

3aBUCUT?

Ouenka

Hokazamenu OUEHKU
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3 JlaHBI OTBETHI HE MEHEE YEM Ha TpH Bompoca. Mnu oTBeT noJHblii, HO
COJICP>KUT OJHY-/IBE OIIHOKH

4 JlaHBI OTBETHI HE MEHEE YEM Ha TpU Bolpoca. Minu oTBeT NoJIHbINI, HO
COACPKUT HEIOYETHI.

5 I[aHI)I ITOJIHBIC ITPAaBHUJIBHBIC OTBCTHI Ha BCC BOIIPOCHI.

3ananue NeS

[TonsipHUKYM XOTAT BCKUMIATUTH Yail. CKOJIBKO JJIsl TOTO MOTPeOyeTCss KepOCUHA, €ClIn
€MKOCTb YailHuKa 3 JI, Macca JibJia, B3STOTO JJI MOJYYEHHS BOJIbI- 3 KT, YaAHHUK UMEECT
maccy 0,5 kr u cnenan u3 antoMuHus. HauaneHas remnepatypa npaa -10 rpagycos
Henscus. Bogy HyxHo nosectu a0 kunenus (100 rpamycos). KIIJI kepocrnHOBOM ropenku
30%.VY nenbHas TermnoeMkocTh BoAbI 4200 Ix/kr C, amomunus 920 JIx/kr, yenbHas
TerioTa miaBiaeHus bpaa 330 k/[x/Kr, ynenpHas TEMIoTa Cropanus kepocuHa 46
M/JIx/KT.

Ouenka Hokazamenu ouenku

3 3anucaHbpl Bce HEOOXOAUMBIE M IOCTaTOYHbIE ()OPMYJIBI, HO pacueT He
MIPOMU3BEJICH WJIM HE JIOBEJCH JI0 KOHIIA,

WJIU B pacyeTe Co/eprKaTcs OMUOKH, MIIM HE BHITIOJIHEHA TTPOBEPKA
pa3MEpHOCTH

4 3anucaHbl Bce HEOOXOIMMBIE U JOCTATOYHBIE (DOPMYIIBI, pACUEThHI
BBIITOJTHEHBI,
HO B PEIICHUU WUJIM PA3MEPHOCTH COIEPKATCSA HELOYETHI,

5 3anucaHbl Bce HEOOXOAUMBIE U JOCTATOYHBIE (POPMYIIbI, paCUEThI
BBITIOJTHEHBI BEPHO, BHITIOJIHEHA MPOBEPKA Pa3MEPHOCTH

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

1.3 cMblich (pU3MYECKUX 3aKOHOB KJIACCUYECKOM MEXaHUKH, BCEMUPHOIO TSATOTEHUSI,
COXPAHEHUS FHEPTUH, UMITYJIbCA U JIEKTPUUECKOTO 3apsiia, TEPMOJAUHAMUKH,
AIEKTPOMATrHUTHON MHAYKINH, PoTodddexTa;

3ananue Nel

dDoTOKaTOI OCBEIIAETCS CBETOM C JIMHOM BOJIHEI A= 300 M. BeutereBmine n3 karoga
3JEKTPOHBI NONAAA0T B OJJHOPOJIHOE MAarHUTHOE MoJe ¢ uHaykuueit B = 0,20 mTn
NEPHEHAUKYIAPHO JIUHUSAM UHIYKIIMHA 3TOTO TOJIA U JBUXKYTCS IO OKPY>KHOCTSIM.
MakcumanbHbIi panyc Takon OKpy>kKHOCTH R =2 cM. KakoBa paboTa Beixoaa Jiis
BenecTBa horokarona?

Ouenka Ilokazamenu ouenku
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3 3anucaHbl HEOOXOAUMBIE U JOCTaTOYHbIE (hopmyiibl. B pemennu
coJiep KaTcsi OIMOKY WJIU HE BBIMOJIHEHA MPOBEPKA Pa3MEPHOCTH

4 3anucaHbl HEOOXOIUMbIE U IOCTATOYHBIE PopMyJibl. B permenuun
COAEPKATCA HEAOUETHI HE MTPUBOISIIINE K HEBEPHOMY OTBETY

5 Pemenue nonHoe u npaBuiibHOE, 6€3 HEAOUYETOB.

3ananue Ne2

Cdopmynupyiite 3akoHbl Hpl0TOHA, ClIeICTBUS U3 HUX U TPAHUIIBI UX TPUMEHUMOCTH.

Ouenka Ilokazamenu oyenku

3 3anucanbl 3aKk0Hbl HbIOTOHA, CIEACTBUS U3 HUX M TPAHULBI UX
IPUMEHUMOCTH HO B OTBETE COJIEPKATCS OLIMOKHU.
Wnu He Bce 3aKOHBI CPOPMYITUPOBAHBI.

4 3anucanbl 3aKk0Hbl HbIOTOHA, CIIEICTBUS U3 HUX U T'PAHULBI UX
IPUMEHUMOCTH HO B OTBETE COJEPIKATCS HEJIO

5 anucaHbl 3aKkoHbl HbI0TOHA, CIEACTBUS U3 HUX U TPAHULBI KX
IPUMEHUMOCTH

3ananue Ne3

ChopmynupyiiTe 3aK0H BCEMUPHOTO TATOTCHUS, YKAKUTE BCE BXOAAIINE B HETO
BEJIMYMHBI, TPAHUILIBI €EM0 TPUMEHUMOCTH.

Ouenka Ilokazamenu ouyenku

3 3anucad ¥ cPOpPMYIHPOBAH 3aKOH BCEMUPHOTO TATOTEHUS, YKa3aHbI
BCE BXO/IAIINE B HETO BEJIMUUHBI, HE 3aITUCAHBI TPAHUIIBI
MPUMEHUMOCTH

4 3anucad u cPOopMyIHPOBAH 3aKOH BCEMUPHOTO TATOTCHUS U TPAHUIIBI
MPUMEHUMOCTH, YKa3aHbl BCE BXOASIINE B HETO BEJTUYUHBI.
HO B OTBETE COAEPKATCS HETOYHOCTH.

5 3anucaH u cPopMyJIUPOBAH 3aKOH BCEMUPHOTO TATOTEHUS U TPaHULIBI
MPUMEHUMOCTH, YKa3aHbl BCE BXOSIINE B HETO BEJTUYUHBI.

3aganue Ned

CdopmynrpoBaTh 3aKOH COXPAHECHHSI TIOTHON MEXaHUYECKOW YHEPTUH JUTsl CHCTEM 0e3
TPEHUS ¥ 3aKOH COXPAHEHUs SHEPTUH ISl CUCTEM C TpeHueM (dhopmyra u GopMyITHpPOBKA)

Ouenka

Hokazamenu OUEHKU
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3 3anucad ¥ cPOpMYIHPOBAH 3aKOH COXPAHECHHS DPHEPTUH, YKa3aHbI BCE
BXOJIAIIIME B HETO BEJIMYMHBI, JIJISi CUCTEM O€3 TpEeHHs,
Wik B GOPMYITHPOBKAX COACPIKATCS HEJOUECTHI

4 3anucaH U cPopMyJIMPOBAH 3aKOH COXPAHEHUS SHEPTUH, YKa3aHbI BCE
BXOJSIIME B HETO BEJIMYUHBI, 11 CUCTEM O€3 TPEHUSI U C TPEHHEM,
HO B (JOPMYTHPOBKAX COACPIKATCS HEJOUCTHI

5 3anucad ¥ cPOpPMYIMPOBAH 3aKOH COXPAHEHHS DHEPTUH, YKa3aHbI BCE
BXOJIIIIME B HETO BEJIMYUHBI, JIJIs1 CUCTEM 0€3 TPEHUS U C TPEHUEM

3apanue NeS

ChopmynupyiiTe 3aKOH U3BMEHEHUS UMITyJibca (201 3akoH HbI0TOHA B UMITYJILCHOM
(opMe) 1 3aKOH COXPAHEHMSI UMITYJIbCA.

B kakux cityyasix 3TOT 3aKOH MOKHO MIPUMEHSTh U ISl HE3aMKHYTBIX CUCTEM?

Ouenka Ilokazamenu OUEHKU

3 3anucad u cPopMyIMPOBAH 3aKOH U3MEHEHHUS WU COXPAHECHUS
MMITYJIbCa, YKAa3aHbl BCE BXO/ISIINE B HETO BEJIMUMHBI, HE YKa3aHbI
I'PaHULIBl TPUMEHUMOCTH

4 3anucaH u cPOpMyTUPOBAH 3aKOH U3MEHEHUS U COXPAHECHHUS
MMITYJIbCa, YKa3aHbl BCE BXO/IAIIME B HETO BEJIMUUHBI, HE YKa3aHbI
rpaHUIllbl IPUMEHUMOCTH

5 3anucaH ¥ cPOpMYIHPOBAH 3aKOH U3MEHEHUS U COXPAHECHUS
UMITYJIbCA, YKa3aHbl BCE BXO/ISIIUE B HETO BETMYMHBI, YKa3aHbI
I'PaHULIbl TPUMEHUMOCTH

3apanue Ne6

Chopmynupyiite 1 3aKOH TEPMOJIUHAMUKH U YKAKUTE BCE BEJIUYMHBI, BXO/ISAIINUE B HETO.
3anumute GopMyIibl sl pacyeTa paboThl, KOJIMYECTBA TEIJIOTHI U U3MEHEHUS
BHYTPEHHEW dHEPTUH rasa.

3anumuTe 1 3aKOH TEPMOJIMHAMUKHY 111 U30TEPMUUYECKOTO U U30XOPHOTO MPOIECCOB.
[TocTpotiTe rpaduik U30TEPMBI U U30XOPHI B O0csix PV

OI(EHKa Hokazamenu OUEHKU

3 CdopmynupoBan 1 3aKk0H TEPMOJUHAMUKH U YKa3aHbI BCE BEJIMYHHBI,
BXOJISIIIUE B HETO.

4 CdopmynupoBan | 3aKk0H TEpMOJUHAMUKH M YKa3aHbI BCE BEJIUYHHBI,
BXO/ISIIIIME B HETO. 3anucansl (GopMyIIsl A1 pacueTa paboThl,
KOJIMYECTBA TETUIOTHI

Y U3MEHEHNsI BHYTPEHHEH dHEPIUu rasa.
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5 CdopmynupoBaH 1 3aK0H TEPMOJIMHAMUKHI M YKa3aHbI BCE BEJIMYHHBI,
BXOJISIINE B HETO.

3anucanbl GOpPMYIIBI 1S pacdeTa paboThl, KOJIMYECTBA TEIJIOTHI U
M3MEHEHUS BHYTPEHHEN DHEPTUU rasa.

3anucan | 3aKOH TEPMOAMHAMUKH JJISI ©30TEPMUUYECKOTO U
M30XOpHOro mpoiieccoB. [TocTpoens! rpadMku U30TEPMBbI U U30XOPbI
B ocax PV

3ananue Ne7
ChopmynupyiiTe 3aKOH AIEKTPOMArHUTHON MHAYKIMH 1 npaBuiio Jlenna. [lepeuncnure
BCE BEJIMYMHBI, BXOISIIME B 3aKOH U €IMHULIBI UX U3MEPECHUS

OI(EHKa Hokazamenu OUEHKU

3 CdopmynrpoBaH 3aKOH 3JIEKTPOMAarHUTHOW MHAYKITUU U yKa3aHbI BCE
BEJIMYMHBI, BXOSIIUE B HETO. He 3anucanbl eUHUIBI U3BMEPEHUS WU
npasuiio JIeHua.

4 CdopmynupoBaH 3aKOH JIEKTPOMArHUTHON WHAYKITUU U YKa3aHbBI BCE
BEJIMYMHBI, BXOAIINE B HETO. 3alMCaHbl € AUHUIIBI U3MEPEHUSI,
npaBwio JIenna

HO B OTBETE €CTh HEJIOUYECTHI

5 CdopmynupoBaH 3aKOH 3JIEKTPOMArHUTHOM MHAYKIIMU U YKa3aHbI BCE
BEJINYVHBI, BXOJSAIIUE B HETO. 3alMCaHbl €IMHULBI U3MEPEHUS,
npasuio Jlenua

JupakTuyecKas eIMHALA A5l KOHTPOJISA:

1.4 BKJIa pOCCUICKHUX U 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAUOOJbIIEE BIMSIHUE HA
pa3BUTHE PUBUKHU

3aganue Nel
Pacckazats 06 nzo0perenuu paguo A.C.IlonoeiM. Kak ycTpoeHsl paguonepeaTink u
pPagTuoONpPUEMHHUK ?
Uto Takoe MOAYJIALMS U AETEKTUPOBAHUE?

Ouenka Ilokazamenu oyenku
3 Paccka3zano 00 n300peTeHnH paauo- Ha3BaH aBTOP OTKPBITUS U TOJT
U300pETEeHHUS.
4 Pacckazano 00 n300peTeHnn pajano- Ha3BaH aBTOP OTKPBITUS U TOJT
U300pETEeHHUS.
OOBsICHEHO YCTPOMCTBO M MPUHIIUTI JICUCTBUS MTEpEeIaTINKA U
IpUEeMHUKA
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5 Pacckazano 00 n300peTeHnn pajano- Ha3BaH aBTOP OTKPBITUS U TOJT
HU300pEeTeHUS.

OOBsICHEHO YCTPONCTBO M IPUHIIUIT ACHCTBHS MEpeIaTINKA U
IPUEMHHUKA.

JlaHo ompeenieHne MOAYJ/ISAIUN U ICTCKTUPOBAHMS.

3ananue Ne2
Pacckazate 00 uccinenopanuu porosrdpdexra A.I'. CtoneroBsiM. Kakyro cxemy
ucnonbs3zoBai CronetoB? Kak 0ObsICHII pe3yabTaThl OMBITOB?

Ouenka Ilokazamenu OUEHKU

3 Pacckazano 00 uccienoBannu Gpororddexra, HO pacckas HETOJIOH
WM COJEPKUT HETOYHOCTHU

4 Pacckazano 00 uccnenoanuu gporordpdexra A.I'. CtoneToBbiM,
yKa3zaHa cXxeMa, HET OOBSICHEHUs pe3yJbTaTaM OMBITOB.

5 Pacckazano 00 uccnenoannu pororddexra A.I'. CToneToBbiM,
yKazaHa cxema, 00bSICHEHBI PE3YJIbTAThI OMBITOB.

3aganue Ne3
Pacckaszate 00 uccienoBanuu cBeToBOro aasiaeHud Ha Beriectso [1.H. JlebeneBpim. Kak
00BsICHUI pe3ysbTaThl ONBITOB JlebeneB? C KakuMu TPYAHOCTSIMU OH CTOJIKHYJICS ?

Ouyenka Ilokazamenu oyenku
3 Pacckazano o0 onbiTax JleOenesa
4 Pacckazano o0 onbitax JleGeneBa, 00bsICHEHBI Pe3yJIbTAThI OMBITOB
5 Pacckazano o0 onbitax JlebeneBa, 00bsICHEHBI Pe3yJIbTAThI OINBITOB ,
MIEPEYUCIICHBI TPYTHOCTH U UX PEIICHUE JIeOeIeBbIM

JuaakTuyeckas eIMHUIA JJIsl KOHTPOJISA:

2.1 onuChIBaTh M OOBICHATH (DU3UIECCKUE SIBJICHUS U CBOMCTBA TEJ: ABMKCHUE HEOCCHBIX
TeJ ¥ HICKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA T'a30B, JKUJIKOCTEH U TBEPABIX TEIT;
AIEKTPOMATHUTHYIO WHIYKITHIO, PACTIPOCTPAHEHHUE DJIEKTPOMATrHUTHBIX BOJIH; BOJTHOBBIC
CBOICTBA CBETA; U3JIyYCHHUE U MOTJIONIEHUE CBEeTa aTOMOM; (PoTodh(DEKT;

3ananue Nel

[Ipy HEKOTOPOM MUHMMAILHOM 3HAYCHUH 33JICP)KUBAIOIIEH PA3HOCTH MOTCHITMATIOB
(OTOTOK C TOBEPXHOCTH JIMTHS, OCBEIIAEMOI'0 CBETOM C YaCTOTOM Vi =V ,
npekpariaercs. MI3MeHuB yacToTy cBeTa B 1,5 pasza, yCTaHOBWIIM, YTO JJISI IPEKPAIICHUS

($hOTOTOKA TOCTATOYHO YBEITUYHThH 3aEP>KUBAIOIIYI0 pa3HOCTh MMOTEHIIMAJIOB B 2 pa3a.
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Yemy paBHa yacTOTa MMaJAIOLIETO CBETA?

Ouenka Ilokazamenu oyenku
3 B petiennu coneprkatcst 0JiHa-1B€ OMIMOKH WJIM HE BBITIOJIHEHA
POBEpKa Pa3sMEPHOCTH, WIH apU(PMETHIECKHE OIIUOKH.
4 Pemenue conepXUT HEAOYETHI
5 Peuienue nojsiHOE U IpaBUIbHOE

3aganme Ne2 (M3 TeKyLIero KOHTPOJIs)

PacckazaTe 0 mpuHIUIIaX paguocBsa3u. YTo Takoe MOyIsius U ieTekTupoBanue? Kak

OHM OCYILIECTBIISIIOTCS] HA TPaKTUKE?

Ouenka Ilokaszamenu oyenku
3 [Tepeuncienbl OCHOBHBIE IPUHLIUIIBI PAAUOCBA3H 0€3 PaCKPBITHS X
(U3NYECKON CYIIHOCTH.
4 [lepeuncieHbl NPUHLIKIIBI PAIUOCBA3H, PACKPbITA (PU3HUECKas
CYIIHOCTb IPOLIECCOB.
5 [Tepeuncienbl NPUHIUIIBI PAIUOCBI3U, U300paKEHBI CXEMBI

MpUEMHHKA U TIepelaTuynKa, pacKpbITa (PU3HIeCcKast
CYIIHOCTH mpolieccoB. HapricoBana 0110k- cxema nepefadu v npruema
paauocurHaa.

3aganue Ne3 (M3 TeKyIero KOHTPOJIsi)
Ha ckonpko yBenuuurces Macca Tesa, €clid JOMOIHUTENbHO coo0umT emy 9 TJx

sHepruun?
Ouenka Ilokazamenu ouenku
3 3anucana popMyIia CBSI3M MAacChl U DHEPTHUU.
4 3anucana GpopmyJia CBSI3U MacChl M DHEPTUHU, C/ICTIaH PACUET MACCHI.
Omnbka B mepeBojie €AUHUIL.
5 3amaua perieHa MmoyHo ¥ npaBwibHO. [lomydeH oTBET B KT (UJTH B T)
CrenaHa npoBepKa pa3MEpHOCTH...

JupakTuyeckasi eIMHULA JAJI5l KOHTPOJIS:
2.2 oTIMYaTh TUMOTE3bl OT HAYYHBIX TEOPHUI;
3aganme Nel

UeM oTnMyaeTcsi ruroTe3a OT Teopun?
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[IpuBeauTe nmpumep, KOraa ruroTe3a HaXoInJIa CBOE MOATBEPKICHHUE. CTAHOBSICh
TEOpHUEH.

Ouenka Ilokazamenu ouenku
3 JlaHO ompeiesieHne OJTHOMY TIOHSITHIO.
4 JlaHo ompeneneHre ABYM TIOHSTHIM M TIOKa3aHa Pa3HUIIA MEKITY
HUMH.
5 aHO OIpeJIelICHNE ABYM TMOHITHIM M MOKa3aHa Pa3HUIla MEKy HUMH.
[TpuBeneH npuMep TUIOTE3a-TCOPHSL.

3aganue Ne2 (M3 TeKylIero KOHTPOJIsi)

YcTaHOBUTE COOTBETCTBHUE MOHATHAM ''Tumore3a’ u "teopus” cieayrommx yTBEpKIACHUM:
1. Apxumen, yBUIEB, YTO I0J0KO BCIUIBIBAET, IPEANOIOKHUI, YTO BOJIA €r0 BHITAJTKUBAET
2. A, HproTOH, yBUEB, YTO S0JIOKO MAJAET, MPEINOIOKHUIL, YTO 3EMIISI €r0 NPUTATUBAET.
3. W. DiiamTeltn yTBepKaan, uto Bee dpusznueckue mporeccyl B HHEPIHUATBLHBIX CHCTEMAax
OTCYETA MPOTEKAOT OJUHAKOBO, HE3aBUCUMO OT TOT'0, HETIOIBUKHA JIM CUCTEMA UJIU OHA
HaXOJUTCS B COCTOSIHUMA PAaBHOMEPHOT'O U MPSAMOJIMHEUHOTO JBUKECHHSI.

Ouenka Ilokazamenu oyenku
3 B cooTrBeTcTBUsAX TOMylLIEHO HE Oosee 2-X OUIMOOK.
4 B cooTBeTCTBUAX AOMYIIEHa OJJHA OIINOKA
5 B cooTBeTcTBHAX HE JOMYIIEHO OLIMOOK, COOTBETCTBUE IS 3
YTBEPKJICHUH yCTaHOBJICHO.

3apanue Ne3 (M3 TeKyero KOHTpOJIsi)

1. CKoJIbKO HYKJIOHOB, IIPOTOHOB U HEUTPOHOB COJIEPKUTCS B siape ypaHa 92 U235?

2. IIpu 6ombapaupoBke amomunus 13AI127 a-gactuniamu oopasyercs uzotomn ¢gocdopa
15P30. Kakas yactuiia UICITyCKaeTCsl IPU 3TOM SIAEPHOM MpeBpalieHun? 3anuiinTe
SIEPHYIO PEAKITHUIO.

3. Ilepuoxa nonypacnajna paaroakTuBHOro Moma-131 paBen 8 cytok. PaccuuTaiite, 3a
KAaKO€ BpeMsl KOJIM4ecTBO aToMOB Hoaa-131 ymensmutes B 1000 pas.
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4. Onpenenute 1eeKT MacChl, SHEPTUIO CBS3H U YACIbHYIO SHEPTHIO Spa aToMa a30Ta
TN14.

5. B kakoit anement npespartaetcs uzotomn topust 90Th232 nmocne a-pacnana, 1Byx -
[pacmajioB U €1lle OJIHOTO O-pacmnana?

Ouenka Ilokaszamenu oyenku
3 [IpaBunbHO pelieHsl 3 U3 5 3a1a4
4 [IpaBriibHO pemieHs! 4 U3 5 3a1a4
5 [IpaBunbHO pelieHsl 5 U3 5 3axa4

JAupakTnyeckasi eITMHALA JAJI51 KOHTPOJIA:

2.3 nmenaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIIbHBIX JaHHBIX;

3apanue Nel

EMKoCTh KOHJIeHCaTOpa KojiebaTeapHoro konTypa paBHa 0,02 Mmx®d, MakcuMalibHOE
3HAYEHHE HANPKCHUS

Ha ero oOkiankax 500 B.

Onpenenute MakCUMaabHOE 3HAYCHUE SJIEKTPUUYECKON SHEPTUU B KOHTYPE U
WHJIYKTUBHOCTb KaTYIIIKH,

€cJIu cuia Toka B KoHType 5 A. Cnenatb NpoBEpKYy pa3MEpHOCTH.

Ouenka Ilokazamenu ouenku

3 3anucanbl HOpMyYIIbI MAKCUMAIIBHON YHEPTUU DJIEKTPUUECKOTO U
MarHUTHOTO TOJIeH.

OmnpeneneHa MakCUMaJIbHAsI DHEPTHUS JIEKTPUUECKOTO MO
KOHJIEeHCaTopa

4 3amucanbl (HOpPMYITBI MAKCUMAITBHON YHEPTUH DJICKTPHUECKOTO H
MarHuTHOTO ITOJICH.

OrnpeneneHa MakCUMajIbHas SHEPTHUS DJICKTPUUECKOTO OIS
KOHJICHCATOpa U UHAYKTUBHOCTh KAaTYIIIKH.

5 3anucanbl HOPMYIIbI MAKCUMAIBHOW SHEPTUU JIEKTPUUECKOTO U
MarHUTHOTO MOJIEN.

Onpenenena MakCUMabHAs SHEPTUS SJIEKTPUUECKOTO MOJIS
KOHJICHCATOpPA U UHAYKTUBHOCTh KATYIIIKH.

BrinmonHeHna npoBepka pa3MeEpPHOCTH.

3ananue Ne2 (M3 TeKylero KOHTpOJIsi)

B karymike conporuiennem 5 Om teuet Tok 17 A. UHnykTuBHOCTD KaTymiku SOmI H.
KakuMm Oyner HampsikeHUE Ha 3aKUMaX KaTYIIIKH, €CIIM TOK B HEH PaBHOMEPHO
BO3pacTaeT co ckopoctbio 1000 A/c?
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OMBHKa Hlokazamenu OUEHKU

3 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopMyJibl. B pacyeTax €CTh OIIMOKU

MPUBOISIIME K HEBEPHOMY OTBETY, HE BBITIOJIHEHA ITPOBEPKA
Pa3MEPHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIC JUIsl pELICHUS 3a/1a4u
dbopmynsl Crenan pacuer. B pacuere nomyiieH He0ueT

win HerpyOas apudmMernyeckas ommoka win : He BeinonHeHa
pOBepKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmynbl. Crenan BepHBI pacyeT. BrimonHeHa mpoBepka
pPa3sMEpHOCTH

JuaakTHyecKkasi eIMHUIA JAJIsI KOHTPOJISA:

2.4 IpUBOJMTH NMPUMEPBI, TOKA3BIBAIOIIUE, YTO: HAOJIOJACHHS M SKCIICPUMEHT SIBJISIIOTCS
OCHOBOM JISI BBIJIBOKCHHS TUITOTE3 U TCOPUIA, TIO3BOJISIIOT IPOBEPUTHh HCTUHHOCTD
TEOPETHUYECKUX BBIBOJIOB; (hM3HUECKas TCOPHUS JAaCT BO3MOKHOCTH OOBSICHATH U3BECTHBIC
SIBJICHHSI TIPUPOJIBI M HAYYHBIC (PaKThI, MPECKA3bIBATh €I1I¢ HEU3BECTHBIC SIB-JICHHUSI,
3apanue Nel (M3 TeKylero KOHTpOJIsi)

[TpuBenuTe MpUMEPHI OTKPBITUH, CITYKAIIUX JOKA3aTeIbCTBOM CI0KHON CTPYKTYPBI
aToma.

OTKpBITHE TIEKTPOHA, PATUOAKTUBHOCTH. [leproandeckuii 3akoH Meneneena,
doTodddexT, onbIThl Pe3epdopaa (o kKakI0M HY»KHO HEMHOT'O pacCKas3aTh)

Ouenka Ilokaszamenu oyenku
3 OTBeT HeNOJIHBIN (ITPUBEICHBI TPUMEPHI, HO HET ONHUCAHUS
OTKPBITHH)
4 OTBeT BEpPEH,HO B OMMCAHUU OTKPBITHIA COAEPKATCI HETOUHOCTH)
5 OTBeT BEPHBIi1, MOJIHBIN, Pa3BEPHYTHIN, APTYMEHTUPOBAHHBIN.

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)

ChopmynupyiiTe 3aK0OHBI TEpMOIUHAMUKH. [lepeuncinTe, Kakue dKCIepuMeHTaIbHbIE
JTAHHBIE TIOJIO’KEHBI B OCHOBY T€PMOMHAMUKHU.

Bapuanr otBera:

I nHayano: Q = AU + A. KonnuecTBo TEMI0ThI, NOJYYEHHOE CUCTEMOM, UJET HA
VM3MEHEHHE €€ BHYTPEHHEH SHEPTUU U COBEpIICHNE PA0OThI Ha/l BHEIITHUMU TEJIAMH.
[TepBbIit 3aK0H TEPMOIMHAMMKH SIBIIICTCS 000OIIEHUEM OTBITHBIX (DAKTOB.

ITpumepsl: (paboTa raza npu pacIIupEeHNUH, IOBBIIICHHUE TABICHUS T'a3a PU HarpEBaHUH,
HarpeBaHHE ra3a Ipu aauadaTHOM CKaTHH, aauadaTHOE pacIIMpeHue mapa u oopa3oBaHue
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TyMaHa 1 TJ)

2 "auano (popmynupoBka KenbBuHa):

B nmknnyecku AeMcTBYOMIEH TEIOBOM MalllMHE HEBO3MOKEH MPOLIECC, €ANHCTBEHHBIM
pe3yJbTaTOM KOTOPOTO ObLIO OBl MpeoOpa3oBaHUE B MEXAaHUUECKYIO pabOTy BCETO
KOJIMYECTBA TEIUIOTHI, TOJIyYEHHOIO OT €JMHCTBEHHOI'O TEIJIOBOIO pe3epByapa.
[Tpumep: ['MnoTeTHYECKyIO TEMIOBYIO MAIIMHY, B KOTOPOI MOT OBl TPOUCXOUTH TAKOU
npouecce, (€€ Ha3bIBalOT BEUHBIM JBUIATEIEM BTOPOTO PO/A) MPAKTUYECKH OCYIIECTBUTH
HEBO3MOXHO

2 nayajo (dhopmynuposka Kinaysuyca)

HeBo3MoskeH mporecc, eTMHCTBEHHBIM PE3yJIbTaTOM KOTOPOTo Obula Obl IEepesaya
SHEPrUM IyTEM TEMJI000MEHA OT Tejla C HU3KOW TeMIEpaTypoil K Tely ¢ 00Jiee BbICOKOM
TEMIEPaTypoil. (IpUMEpP:TEIUIO BCETJa CAMOIIPOU3BOIBHO MEPEXOAUT OT FOPSUETO TeNa K
XO0JIOJTHOMY, a HE HAa000POT)

Ouenka Ilokazamenu ouenku

3 CdopmynupoBaHbl HE BCE 3aKOHBI TEPMOJUHAMUKU. OTBET HEMIOTHBIM
/ HETOYHBIW/ WM HE IPUBEICHBI IPUMEPDI

4 CdopmynupoBansl 3akonbl T/], mpuBeaeHBI TPUMEPHI, HO OTBET
HEMOJIHBIN WJIOU COIEPKUT HETOUHOCTH.

5 CdopmynupoBaHbl 3aKOHbI TEpMOAMHAMUKH. [IpuBeIeHbI MPUMEPHI U
MOSICHEHM S, OTBET UCUYEPIBIBAOIIINMN.

JAnpakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.5 NPUBOJIUTH MPUMEPHI MPAKTUICCKOTO UCTIOJIb30BaHMS (DM3NICCKUX 3HAHUN: 3aKOHOB
MEXaHUKHU, TEPMOJIUHAMUKHU U JICKTPOJUHAMUKHU B SHEPTETUKE; PA3IMYHBIX BUIOB
AJIEKTPOMArHUTHBIX U3JTYYCHUHN SIS pa3BUTHS PAAUO U TEIIEKOMMYHHUKAIIMN, KBAaHTOBOU
(hU3UKHM B CO3/ITAHUM SIICPHOU SHEPTETHUKH, JIa3€POB;

3apanue Nel

[IpuBeauTe mpuUMeEphl UCTIOJIB30BAHUS KOHJEHCATOPOB B TEXHUKE.

Ouemca Hokazamenu OUEHKU

3 [lepeunciieHo HE MEHEE IBYX IPUMEPOB.
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4 [Iepeuucnensl 3-4 npumepa.

5 [lepeunciniensl 5 u 60s€e TPUMEPOBC MOSICHEHUSIMH K HUM.

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)

Ornpenenure NOJHYI MOIIHOCTh 3JIEMEHTA MIPU CONPOTUBJICHUHU BHEIIHEH 1ienu 4 O,
€CJIM BHYTpPEHHEE

CONpoTHUBJICHUE AieMeHTa 2 OM, a HalpsKeHHE Ha ero 3axumax 6 B.

Ouenka Ilokazamenu ouyenku

3 3anucana ¢popMyia MOITHOCTH ¥ 3aKOH OMa 1Sl OJTHOM LIETIH.

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

5 3anucana ¢popMyia MOITHOCTH 1 3aKOH OMa 1Sl IOJTHOM LIETIH.
3anaua peiieHa B 00111eM
BU/JIC U B YKCIIOBOM. 3alCaH BEPHbIN OTBET..

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

2.6 BOCIpUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUN CAMOCTOATEIBHO OLIEHUBATh
uH(popmanuio, coaepxairyrocs B cooomenusx CMU, UH-TepHeTe, Hay4YHO-TOMYISIPHBIX
CTaThsX;

3aganme Nel (M3 TeKyLero KOHTpOJIs)

[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIpHOM cTaThu (coobmenus CMU, cTtathbu HHTEpHETA).
OTBeTUTH Ha BOIIPOCHI K TEKCTY

[Ipumep:

OTKpbITHE PEHTTEHOBCKUX JIyUue

PentrenoBckue myun Obud OTKPBITHI B 1895 1. HEmenkum pusrukom Bunbrensmom
Pentrenom. PeHTren 3ameTui, 4To Mpu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB HA JIFOOBIX
NPENSATCTBUSAX BO3HUKAET CHJIBHO IPOHUKAIOLIEE U3TyUeHHEe, KOTOPOE YUEHbII Ha3Bal X-
Jdyyamu (B JaJbHEHIIEM 3a HUIMHU YTBEPJIUTCS TEPMUH «PEHTIE€HOBCKHUE Tyun»). Koraa
Pentren aepxan pyky Mexay TpyOKOH U 35KpaHOM, TO Ha 3KpaHe ObLIA BUJIHBI TEMHbBIE
TEHU KocTel Ha (oHe Oosiee CBETIIBIX OYEPTAHUM BCEl KUCTU PYKH.

Cxema COBpeMEHHON PEHTI€HOBCKOW TPYOKH sl ModyueHus: X-Ty4yeil mpecTaBieHa Ha
pucynke. Karox 1 mpezacrasnser co0oil mogorpeBaeMyto BoJIb(ppaMoByIO CIIUPab,
UCITYCKAIOIIYIO AJIEKTPOHBI. [I0TOK 371eKTpOHOB (hOKYCHpYETCs ¢ TOMOIIbIO IUINHApA 3, a
3aTEM COYJIapsAETCs C METAJUIMYECKUM 3JIEKTpoioM (aHoAoM) 2. [Ipu TopMoxkeHnn
AJIEKTPOHOB ITy4Ka BO3HUKAIOT PEHTT€HOBCKUE JIyun. HanpskeHne Mexay aHOAOM U
KaTOJOM JIOCTUTaeT HECKOJbKHX JECATKOB KIIOBOJIBT. B TpyOKe co3naeTcs riryOoKHit
BaKyyM; JaBJICHHE ra3a B Hell He mpesbimaer 10~ MM pr. CT.
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CornacHo npoBEAEHHBIM UCCIEN0BAHNAM, PEHTTE€HOBCKHE JIy4YH JIEMCTBOBAJIA HA
(OTOIIACTUHKY, BbI3bIBAIM HOHU3AIMIO BO3/lyXa, HE B3aUMO/ICHCTBOBAIIH C
3JIEKTPUYECKUMH U MAarHUTHBIMU NOJIAMU. Cpa3y e BO3HUKIIO MPEINOI0KEHHUE, YTO
PEHTTE€HOBCKHUE JIyYU — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPHIE B OTJIMYUE OT CBETOBBIX
JTy4eil BUAUMOTO YYacTKa CIEKTpa U yIbTPa(HOIETOBBIX JIydei UMEIOT ropas3zio
MEHBIIIYIO JJIMHY BOJIHBI. HO €ciii peHTreHOBCKOE M3JIyYeHUE MPECTaBIISIET COO0M
ANIEKTPOMATHUTHBIE BOJIHBI, TO OHO JOJIKHO OOHApYKUBATh TU(GPAKIINIO — SIBIICHUE,
npucylee BceM BuiaM BOJH. J{udpakinio peHTTeHOBCKUX BOJIH Y1aJI0Ch HAOII0aTh Ha
Kpuctamiax. Kpucrami ¢ ero nepuoau4eckou CTpyKTypor U €CTb TO YCTPOUCTBO, KOTOPOE
HEn30€KHO JIOJDKHO BBI3BATh 3aMETHYIO AUGPAKIIUIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJIMHA
ux OJM3Ka K pa3Mepam aTOMOB.

1.CornacHo TEKCTY, pEHTT€HOBCKHE JIy4l 00pa3yroTcs
1) mpu pacripocTpaHEHUHU 3JIEKTPOHOB B BaKyyMe
2) npu pacnpoCTPAHEHUH JIEKTPOHOB B ra3ax
3) npu pe3KOM TOPMOKEHHUH OBICTPBIX AJIEKTPOHOB HA MPEMSITCTBUM
4) npu B3aMMOJICUCTBUU SJIEKTPOHOB C MOJIEKYJIaMH Ta3a
2.4T0 sBISETCS AOKA3aTEIHCTBOM BOJHOBOM MPUPOJIbl PEHTICHOBCKUX JIyUei?

1) BBICOKasI MPOHMKAIOIIAS CIIOCOOHOCTh PEHTTEHOBCKUX JTyUen
2) B3aUMOJICUCTBHUE C IEKTPUUECKUM IOJIEM
3) B3aMMOJICCTBUE C MArHUTHBIM T1OJIEM
4) mudpakius Ha KpUCTaIIax
3.KakoBa npupoia peHTI€HOBCKUX JTy4yen?

PEHTIEHOBCKHUE JTyUYHd — 3TO 3JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJINYUE OT
CBETOBBIX JIyuel BUJIMMOIO y4acTKa CIEeKTpa U yIbTPaPHUOIETOBBIX Jyuei UMEIOT ropasio
MEHBIIYIO IJIMHY BOJIHBI
4. Kakue BOJHOBBIE SIBJICHHS IPUCYIIHM PEHTTE€HOBCKOMY U3JIYYEHUIO?

PEHTI€HOBCKOE M3TyYEHHUE PENCTABIIAECT COOOM AEKTPOMATHUTHBIE BOJIHBI, OHO
oOHapyKHMBaeT NTUPPAKIUIO, UHTEPPEPEHIIUIO, TOIAPU3ALMIO- TO €CTh — SBJICHHUS,
MPUCYIIHE BCEM BHJIaM BOJIH.

Ouenka Iloxkazamenu oyenku
3 TexkcT MOHAT BEpHO, B OTBETAX HA BOMPOCHI COACPIKATCS OMIUOKH .
4 TekcT MoHAT BepHO, B OTBETAX COACPIKATCS OJMH-/IBA HEJ0UEeTA.
5 TekcT NoHAT U mpoaHanu3upoBaH. OTBETHI HA BOIPOCHI MTOJTHBIE U
MCUYEPIBIBAIOIINE.

JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.7 IpUMEHSATH MOTYyUYCHHBIC 3HAHUS JIJIs pelieHus (PU3NUEeCKUX 3aj1ay;

3apanue Nel

[ToBepxHOCTH METaJIJIa OCBEIIACTCSI CBETOM C JUTMHOM BOIHBI 350 HM. [Ipu HEKOTOpOM
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3a/IepKUBAIOILIEM MTOTEHIMaNe (OTOTOK CTAHOBUTCS PaBHBIM HYJIO. [Tpu n3menenuu
JUTMHBI BOJIHBI HA 50 HM 3aJ1ep>KUBAIOLLYI0 PA3HOCTh OTEHIIMAIOB IPUIILIOCH YBEJIUYUTh
Ha 0.59 B. Cunras nocrosHHy0 1l1anka u CKOpOCTh CBETA U3BECTHBIMU, OIPEAETUTE

3apsiyI DJIEKTPOHA.

Ouenka Ilokazamenu ouyenku

3 B pemenun comepkarcs onmoKa Wik He BHITIOTHEHA MPOBEPKa
pa3MepHOCTH

4 Pemenue conep XUt HETOUETHI

5 Pemenune nonHoe u nmpaBuiIbHOE

3ananue Ne2 (M3 TeKylero KOHTPOJIsi)

[Ipu pa3oMKHYTOM KIItOU€ amnepMeTp nokas3bsiBaeT TOK 1 A. Kakoll TOK mokaxeT
aMIIEpMETp MPU

3aMkHyTOM Kitoue? DJIC ucrounuka 10 B, BHyTpeHHee conpoTuBieHne ucTouHuka 10m,
R1 =15 Om,

R2=4 Om, R3 neusBecTHO.

Ouenka Ilokazamenu oyenku

3 Paccmotpensl 1Ba pexxuma paboThl LENU- IPH 3aMKHYTOM U IIpU
Pa30MKHYTOM KJIIOYE.

4 3anucan 3akoH OMma, HaineHno R3.

5 Paccmotpensl 1Ba pexxuma padoThl LENU- IPH 3aMKHYTOM U IpU

Pa30MKHYTOM KJIIOYE,
Haiineno R3 u 12.

3ananue Ne3 (M3 TeKylero KOHTpOJIsi)
BonbT™MeTp paccunTad Ha UI3MEPEHUE HANIPSKEHUM 10 MakCUMalibHOTO 3HaueHus 30 B.

[Ipu sTOM uepes
BOJIbTMETP UAeT ToK 10 MA. Kakoe 100aBOYHOE COMPOTUBIICHUE HYKHO MPUCOSAUHUTH K

BOJILTMETPY,
yTOOBI UM MOKHO OBLIO U3MEPSATH HanpspkeHue a0 150 B?

Ouenka Ilokazamenu ouenku
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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.

3ananue Ne4 (M3 TeKyero KOHTpOJIsi)

Ha nudpakunonnyto pemerky ¢ nepuogom d = 0,005 MM HOpMabHO K €€ TOBEPXHOCTH
najaeT napasuieNbHbIN My40K MOHOXPOMATHYECKOTO CBETA C IITMHOU BOJHBI A = 500 HM.
3a pelieTko, napayieJIbHO €€ TMJI0CKOCTH, PacIoyioKeHa TOHKask coOuparoias JIMH3a ¢
dbokycHbIM pacctosiHreM F = 6 cM. Uemy paBHO pacCTOSIHUE MEXKTYy MAaKCUMyMaMH
NIEPBOI0 U BTOPOTO MOPSAIKOB HAa DKPaHE, PACIOIOKEHHOM B (DOKAJIbHOM IJIOCKOCTH
JIAH3bI?

0uem<a Ilokazamenu OUEHKU

3 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmyIsl (hopmysia pemeTKy, pacCTOSTHUE MEXTY MAKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IMMbIE MaTEMATUYECKUE MTPEOOPa30OBAHMS.
Cnenan ueptex. B ueprexkxe pacuerax ecTb OMIMOKH, MPUBOISIINE K
HEBEPHOMYO TBETY.

4 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIC IS PEIICHUS 3a]a9n
bopmynbI(popmyTa pemieTky, pacCTOSHUE MEXKTY MAKCHMyMaMu) U
BBITNIOJIHEHBI HEOOXOANUMbIE MaTeMaTUYECKUE TPeoOpa3oBaHusl.
Cnenan yeptex. B pacuere min yepTexe JOMYIIEHB! HEIOUEThI, HE
OPUBOJSIINE K OIIMOOYHOMY OTBETY
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5 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
bopmynbi(hopMyna pemeTKy, pacCTOSHNE MEXKTy MAKCUMyMaMH) U
BBITIOJTHCHBI HEOOXOAMMbBIE MAaTEMAaTHYECKIE

npeoOpaszoBanus... Beimonaen yeprex. CrenaH BEpHBIA pacyer.
BrimmonHeHa npoBepka pa3MEPHOCTH.

3apanue NeS (M3 TeKyero KOHTpOJIsi)

[IpssmMoMHEHBIN NPOBOIHUK C CUJION TOKa 4,5 A MOMEIIEH B OTHOPOJHOE MATHUTHOE
nosie ¢ naaykuuen 0,1 Tin nepneHauKyIsipHO CUIOBBIM JTUHUSAM. ONpeAeuTh JUIMHY
MIPOBOJAHUKA, €CJIU MPHU €ro nepemenieHny Ha 20 cm coBepiiaetcs padora Im/x.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyinel. Cnenan yeptex. Ha yepreske v B pacuerax ecTh
OILLIMOKU

NPUBOJSIIME K HEBEpHOMY oTBeTy. Mnu : He caenan ueprex, He
BBITIOJIHEHA MTPOBEPKA
Pa3sMEPHOCTH.

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

uiu HerpyOas apudmerrnyeckas ommuoOka uiay : He BeimoaHeHa
MIPOBEPKA pa3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmyibl. Cnenan yeptex.. Caenan BepHbIN pacyeT. BeimonHeHa
poBEpKa

pa3MepHOCTH

3ananue Ne6 (M3 TeKylero KOHTpOJIsi)

Karymka n3 N=1000 BUTKOB poBOJa HAXOAUTCS B OAHOPOJHOM MAarHUTHOM IOJIE ,
IIPUYEM OCh KAaTYLIKHU cOCTaBiseT yroia 60 rpaaycoB ¢ BEKTOPOM MAarHUTHOM MHIYKIIMH.
Paanyc xarymku 2 cM. MarautHas uHAyKuus udMensiercs Ha 40 mTa 3a 2 ¢.Onpenenursb
OJ1C mHAYKINH B KaTyLIKE.

Ouenka Ilokazamenu ouenku

ctp. 83 u3 92



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

3ananue Ne7 (M3 TeKyero KOHTPOJIsi)

Bnone rmaBHoOM onTHYeCKON ocH coOuparoiel JTUH3bI ¢ POKyCHBIM paccTosiHueM F = 12
cM pacnionioxkeH npeametr BA. Konery koroporo Haxoautest Ha pacctostauu d1 = 17,9 cm
OT JIMH3bI, a HaYaJo - Ha paccrosinuu d2 = 18,1 cm. Haligute nuneiinoe yBenuuenue [’
uzoopaxenus B1A1 npeamera.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmyibl. Cnenan yeptex. B pacuerax ecth omnodKa uiu He Ooliee
JIBYX HEJ0YETOB.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmybl. Crenan yeprex. .B pacuere win uepTexe TOMyIIEH
HEJ0YeT WK apudmMeTruuecKas omunoka.

5 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmysl. BeimonHen ueptex. Caenan BepHBI pacueT. BeimonHnena
ITPOBEPKA Pa3MEPHOCTH.

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
2.8 ompeaensaTh XxapakTep huznyeckoro mpoiiecca mo rpaduky, Tadnuie, popmyre;
3aganue Nel

Bo Bpemsa dboTon €KTa MaKCUMAaJIbHBII UMITYJIHC P e max 3JIEKTPOHOB, BEHIOMBAEMBIX U3
9

METaNINYECKON MIACTUHBI, 3aBUCUT OT UMITyJIbca (JOTOHOB P cornaco rpaguky
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Ouenka Ilokazamenu oyenku
3 JlaH BepHbIi OTBET 0€3 00BICHEHUN
4 [IpoaHanm3upoBaH OAUH OTBET.
5 JlaH NOJHBIN NpaBUIIbHBINA OTBET, MPOAHAIM3UPHOBAHBI BCE TPapUKH

3aganue Ne2 (M3 TeKylIero KOHTPOJIsi)

O/1C ucrounuka Toka 3 B, ero BHyTpeHHee conpotuBiieHre 1 OM, CONpOTUBIEHUS
pesuctopoB R1 = R2

= 1,75 Om, R3 =2 Om, R4 = 6 Om. KakoBa cuna Toka B pe3ucrope R4?

Ouenka Ilokazamenu ouyenku
3 Haiineno mojgHoe cOmpoTUBIICHUE LIETIH.
4 Haitneno nmoiaHoe COmpOTUBIICHUE LIENU U CHJIA TOKA B

HEPA3BETBICHHON YaCTH LIENU

5 3anucanbl HOpPMYIIBI MOIITHOCTH JIJIsl IBYX CIy4YaeB. 3a/iaya pelieHa B
oO1IeM BUJE, YUCITOBOM
OTBET IOJIyYEH BEPHO.

3amanue Ne3 (M3 TeKylero KOHTPOJIsi)

Ha nqudpakunoHHy10 peieTky HOpMaJIbHO K €€ MOBEPXHOCTHU NaJaeT MmapajuiebHbIN
Ny4OoK Jyuei ¢ JHoi BosHbl A = 0,5MkM. [TocTosunas pemerku d= 5,0 mxkm. Onpenenu-
T€ yucao wrpuxoB N Ha 1,0 CM 1 MaKCUMAJIBHBIN MOPSAIOK CIIEKTPA KT.

Oueuka Ilokazamenu OUEHKU
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3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3aa9H
dbopmyabi((hopMyiia peIIeTKH, YUCIO0 MTPUXOB, MAKC MOPSIIOK
CIICKTPa) M BBIITOJTHCHBI HEOOXOAMMbIC MATEMAaTHUCCKHEC
npeoOpa3oBanus... Caenad yepTex. B pacuerax ecTh onMoOKa WM HE
OoJiee TByX HEJ0UYETOB.

4 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmybl(hopMyna pemeTKy, YUCIO MTPUXOB, MAKC.IIOPSIOK
CIIEKTPA) U BBIIMTOJHEHBI HEOOXOIMMBIC MaTEMaTHUECKUE
npeobpaszoBanus... Caeman yeprex. .B pacuere nimm yeprexe
JOMYIICH HEA0YET WM apudMeTHIecKas OInoKa.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUISl pELICHUS 3a/1a4u
bopmynbi(hopmyiia pelIeTKH, YUCIO IITPUXOB, MAKC MOPSAOK
CIIEKTPa) U BBIIOJIHEHBI HEOOXOAMMbIE MATEMATHYECKHE
npeoOpa3oBanus...BeimonHeH yeptex. Crnenan BEpHBINA pacyer.
BelnosiHeHa MpoBEpKa pa3MEPHOCTH.

3ananue Ne4 (M3 TeKyero KOHTpOJIsi)

C noMo1Ib10 TOHKON cOOMparoILei JIMH3bI IOTYyYaeTCs IEUCTBUTEIBHOE YBEIMUEHHOE
n300pakeHue miockoro npeamera. Eciau npeamer HaxoauTcest Ha paccTosiHuM d = 6 ¢M ot
JIMH3BI, TO N300paXKEHNE MOJIy4aeTCsl yBEJIMUEHHBIM B 2 pa3a. Ha cKoJabKo HaJ10 CMECTUTH
npeaMeT, YTOObI MOJTYYUTh U300pakeHue, yeianuentoe B 10 paz?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmysl (hopmyna THH3EI, yBeTudeHue TuH3bI). Craenan yepTex. B
pacueTrax ecTh OUIMOKa Uiu He 0oJiee ABYX HEIOUETOB.

4 3amucaHbl HEOOXOIUMBIC U JOCTATOYHBIC IS PEIICHUS 3aa9n
dbopmyisl (hopmyiia TUH3BI, yBeIUUeHHE JIUH3bI). Caenan yepTex. .B
pacdeTe WM 4epTeke AOMYIICH HeT0UeT WIIN apudMeTHIeCKast
oImmnoKa.

5 3anucaHbl HEOOXOAMUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmyIsl (hopmyna IMH3BI, YBETUYCHHUE JIMH3BI). BEITIOIHEH YepTeK.
CrenaH BepHbIi pacueT. BolloaHeHa MpoBepKa pa3MEpPHOCTH.

3amanmne NeS (M3 TeKylero KOHTPOJIsi)
JIBI>KeHME ABYX TeJl OMUChIBaeTCs ypaBHeHUAMH: X1 =2t + 0,2t 2 u X2 = 80 — 4t. (Bce
BeJIMYMHBI 3anucanbl B CU)
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® OmHcCaTh XapaKTCp UX OBHKCHUA
® 3amMcaTh YPaBHCHHUA CKOPOCTH JJI KaXKJI0T0 U3 TCII
® IIOCTPOUTH Fpa(pI/IKI/I 3aBUCUMOCTH X KOOPANHATBI OT BPEMCHHU

Ouenka Ilokazamenu oyenxu
3 Bepno onucan xapakTep ABUKEHUS TeJl. 3alIMCaHbl YPABHEHHUS
CKOPOCTH.
4 BepHo onucan xapakTep ABHXKEHHS TeJl. 3aKicaHbl ypaBHEHUS

ckopocTH. [locTpoensl rpaduku KoopauHat. B pemieHuun nim Ha
rpaduke ecTh HEeJOUEThI (He OoJiee IBYX), HE IPUBOIAIINE K
HEBEPHOMY OTBETY.

5 BepHo onucan xapakTep IBUXEHUS TeJl. 3alIMCaHbl yPaBHEHUS
ckopoctu. [loctpoenst rpaduku koopauHar. . Bee 3amanus
BBITIOJIHEHBI BEPHO 0€3 HEeJI0UETOB.

3amanue Ne6 (M3 TeKylIero KOHTPOJIsi)
JIBr>keHME ABYX TeJl 3a1aH0 ypaBHeHUsAMH: X1=3 + 0,5t, x2=8 - 2t. Onucarp Xxapakrep
nBrkeHus Ten. Hailtu BpeMst 1 KoOpAMHATY MecTa BCTpeUH rpaduyecKy U aHATUTHYECKHU.

Oueuka Ilokazamenu OUEHKU

3 He onucan xapaktep IBH>XKeHUs. 3ajada peiieHa TOJIbKO
AHATMTUYECKH WX TOJIbKO rpadudecku. Mnu: HeBepHO ompeneneH
OJIMH U3 NapaMeTpoB( BpeMsl WJIM KOOPJIMHATA)

4 BepHo onucan xapakTep JBHXKEHHS Tell. 3a/laya pelieHa TOJIbKO
OJIHUM c11ocoOoM (rpaduyecku UM aHaIuTHYeCcKH ). OnpeneneHo
BpeMs U MecTO BcTpeuu Ten. Miu: Ha rpaduke ecTh HeJ0UYeThl, He
IPUBOJSILINE K HEBEPHOMY OTBETY.

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

JupaKkTudyeckas eJMHUNA 1151 KOHTPOJIA:

2.9 uzmepAaTh psaa GU3NUECKUX BEIMYMH, IPEJICTABIISAS PE3YIbTaThl U3MEPEHHUM C yUETOM
UX IOIPELIHOCTEN;

3ananue Nel

N3meputb POKyCHOE pacCTOSIHHE U ONTUYECKYIO CUITY COOMparolien TuH3bl.Pe3ynprar
MPEACTABUTH C YYETOM MOIPEIIHOCTH U3MEPEHUM.

O6opynoBanue: JInn3a cobuparoiiasi, 3KpaH, JIMHEHKA.
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Ouenka Ilokaszamenu oyenku

3 N3mepeno ¢hokycHOE pacCTOSTHUE COOMPAOIIEH JIUH3BI.
N3mepeno (hokycHOE pacCTOSTHUE U ONITHYECKas CHJIa COOMPAFOIIEH
JIVH3BI.

5 N3mepeno ¢hokycHOE pacCTOSIHUE M ONITUYECKas CHJia COOMparolen

JIMH3BI.
Pe3ynbpTar npeAcTaBiieH ¢ yYETOM MOTPENTHOCTA U3MEPEHUM.

3aganme Ne2 (M3 TeKyLIero KOHTPOJIs)
N3meputh TeMnepaTypy B KJIacce, OTBET 3alMCaTh ¢ y4ETOM IOTPEITHOCTH

U3MEPUTEIBHOTO IIPHUOOopa

Ouenka Ilokazamenu ouyenku
3 BrinonHeHo n3mepeHue, MpUBEICHO 3HAYEHUE TEMIIEPATYPhI BO3IyXa
0e3 yuera morpenHoCTu
4 BrinonHeHo nusmepenue, NpuBeeHO 3HaUEHUE TEMIIEPATypbl BO3IyXa
C Y4€TOM MPUOOPHOI MOTPEIIHOCTH.
5 BrinonneHo nu3mepenue, OTBET 3alKUCaH ¢ yYeTOM MTPUOOPHOI

MMOTPCIIHOCTHU U IMOTPCHIHOCTU U3MCPCHUA.

3apanue Ne3 (M3 TeKyero KOHTpOJIsi)
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Ha pucynke npuBenena gororpadust 3JeKTPUIECKON 1IeTH, COOpaHHON YUSHUKOM JIJIs
MCCJIE0BAHMS 3aBUCUMOCTH CUJIbI TOKA, TPOXOIAILErO YEPE3 PEIUCTOP, OT HATIPSIKEHUS
Ha HeM. Kakoe HampsikeHre JOKHO ObITh Ha PE3UCTOPE, YTOOBI Yepe3 HEero MpoTeKas TOK
cuioi 1 A? (OtBeT naiite B BOJIbTaX C TOYHOCTBIO JI0 IECSTHIX.) OUEHUTE NOTrPEMIHOCTh
U3MEpEHUs

Pewenue:

W3 prucyHKa MOXKHO OIIPENEIUTh TOKAa3aHUs aMIepMeTpa U BobTMeTpa. [IpeasapurensHo
BCIIOMHUM OTIpeJIeJICHUE IIEHBI JIeTICHUS U3MEepUTENbHOro npudopa. Lleny nenenus MoxHO
OTIPEJICIIUTh, PA3JIETUB PACCTOSHUE MEX Ly ONmKalMu [ pamMu Ha MIKaJIe Ha YUCIIO0
JeNeHu Mexxty HuMu. Hanpumep, A1 BOJbTMETpa UMEEM:

Ha ¢ortorpaduu BUHO, 4TO NpU HANIPSKEHUHU Ha pe3ucTtope B 4,3 B cuia Toka uepes Hero
paBHa 0,75 A. HanpsikeHne Ha pe3UCTOPE U CUJIa TOKA YEPE3 HErO NPONOPLIMOHATIBHBI

CrnenoBatenbHO, JjIsl TOTO YTOOBI Yepe3 PE3UCTOP TEK TOK CHIIon 1
9£r£888%o3;?ﬁ‘ﬁ83h8%%xmb K HEMY HaIlpsHKeHHE

OueHKa Hokazamenu OUEHKU
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3 BepHo cHATHI OKa3aHusi IPUOOPOB C YUETOM LICHBI JICTICHUS.
CocraBiieHbl ypaBHEHUS

4 BepHo cHATHI oKka3aHusi IpuOOPOB U caenaHbl pacueTsl. He cienana
OLICHKA MOTPETHOCTH

5 BepHO CHATBI IOKa3aHUA U BBIIIOJIHEHBI PACUETHI, CAEIaHa OLICHKA
HOTPELTHOCTH.

JAupakTnyeckasi eITMHULA AJI51 KOHTPOJIA:

2.10 ucnoap30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOM IESITEIHLHOCTH U
MOBCEHEBHOM KU3HU: JUIsl 0OecriedeHns: 0€30MacHOCTH KU3HEAEATEIbHOCTH B IIpoLiecce
HCIIOJIB30BaHUs TPAHCTIOPTHBIX CPENICTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB PAJAUO- U
TEJIEKOMMYHUKAITMOHHOM CBSI31; OLICHKHU BIIMSHUSI HA OPraHU3M YeJIOBEKa U IPyrue
OpraHU3MBbI 3arpsI3HEHUS OKPYKAIOIIEH Cpeibl; pallMOHAIBLHOIO MPUPOAONIOIL30BAHUS U
3aIIUThl OKPYXKAKOIIEH CPEIbL.

3ananue Nel (M3 TeKylero KOHTpOJIsi)

[Tepeuncnuth PakTOpbl BO3JACHCTBUSA paAHaIlii HAa OPTAaHU3M YEJIOBEKA M METOIbI 3aIIUThI
OT paJiualu

[Ipumep otBera:

(¢axkTopsbl BO3AeHCTBUSA Pagualiu

1. Bpems — ueM MeHbIIIE TPOIOHKUTEILHOCTh BO3ICHCTBUS, TEM JIYUIIIE;

2. PaccTostHue — ueM nasbliie OT UCTOYHUKA paJidaliiu, TEM JIyUIIle;

3. IIperpanbl — uem OObIIE TPENSTCTBUN MEXKIY YEJIOBEKOM U UCTOYHUKOM
PaIMOaKTUBHOIO U3JTYUYCHHUS], TEM JIyUIlle

MeToabI 3aIIUTHI:

duznyeckue :

3amuTa BpeMEeHEM

3anmTa pacCTOSTHUEM

3anmTa SKpaHUPOBaHUEM

JleakTuBaIMs IPOyKTOB, 00BEKTOB
3anmTa OpraHoB JIBIXaHUS U KOXHU
BenTumnsuust nomenieHuit YucThiM (He3apakeHHBIM) BOTYXOM
XHUMHYECKUE

Hcnonbs3oBaHue paiuonpoTEKTOPOB
Hcnonws3oBanne meamnpenapaToB
CaHUTapHO-TUTUEHUYECKHE MEPOTIPUATHS
Hcrnonp3oBaHue 3alIUTHBIX MATEPHUAIIOB
buonornueckue:
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HCITOJIB30BAaHUC IIPOAYKTOB , CBA3SBIBAIOIINX PAJHOHYKIW/AbL
HCIIOJBb30BaHHUC BUTAMHUHOB
YCKOPCHHUEC ITPOLUECCCOB BLIBECACHUA PAAVOHYKINI0B U3 OpraHru3mMa

Ouenka Iloxkazamenu oyenku

3 B npuBeaennbIx (pakTopax u MeToax ConEpIKaTCs HEAOUYETHI MK
OTBETHI HEMOJIHBIE ( HE MEHEee 2/3 TpaBIIBHBIX OTBETOB).

4 B npumepax conpep:kaTcs OAUH-ABA HEOYETA.

5 [IpuBeneHsl MpUMEPHI ITOJHBIE U KCUEPIIBIBAOLIE.

3ananue Ne2 (M3 TeKylero KOHTpOJIsi)

[IpuBenuTe MprMeEpHl UCTIOJIL30BaHUS B OBITY OapoMeTpa-aHepouaa.

[IpumepHBIN OTBET:

Bbapometp-anepoua — 3To mpubdOp A5 U3MEPEeHUs aTMOC(HEPHOTO AABICHHS, OCHOBAHHOTO
Ha 0€3KUAKOCTHOM UCIIOTHEHUH. [leficTBre npubopa OCHOBAHO HA U3MEPEHUU
BBI3bIBAEMbIX aTMOC(EPHBIM JIABICHUEM YIIPYTUX AepopManuii TOHKOCTEHHOTO
METAITMYECKOTO COCY/a, U3 KOTOPOTO OTKa4aH BO3AYX.

bapometp anepown ObLT ClieIMATBHO CO3/IaH JJI JJOMAITHETO HCIIOIh30BaHMS, 1O
IPUYHUHE TOTO, YTO PTYTHBIC OAPOMETPHI OITACHBI — CITyYaliHOE TTOBPEKICHUE MOXKET
BBI3BATh CEPHE3HYI0 YTEUKY PTYTH. B MOMaNIHUX yCIIOBUSX aHEPOU] XOPOIIIO
CHPABIISETCS C ONMPEICICHUEM MTPEICTOSIIETO U3MEHEHHUS TIOTO/IbI.

JlaBieHue ¢ I3MEHEHUEM BBICOTHI MEHSIETCS (CHIDKAETCS C BBICOTOU U TTOBBINIACTCS B
HU3MHAX) . T0 ke camoe 3ampoCcTO MOXKHO CKa3aTh U O MPOTHO3€E MOTOJIBI: B CyXO€ BpeMms,
0OBIYHO, HAOJIIOTAETCSI TIOBBIIIIEHHOE aTMOC(EPHOE TaBJICHHE, A €r0 TOHMKCHHE
BBI3BIBAET BETEP M OCAJKU: CHET, JOXKb, TYMaH.

Ouenka Ilokaszamenu oyenku

3 [TpuBeneH npumep, OTBET HEMOJIHBIN WM COAEPKUT OLIUOKH.
4 [IpuBeneH npumep, OTBET HEMOJIHBIN.

5 [IpuBeneH npuMep, OTBET UCUEPIIBIBAOIIIUH.

3amanue Ne3 (M3 TeKylero KOHTPOJIsi)

UYro takoe nzoronsl? Kak ux nonyyaror? [IpuBectr npuMepsl UCIIOIb30BaHUS
PaaOaKTUBHBIX U30TOIOB.

ITpumepsr:IIpeBpaienre aTOMHBIX 1€p BELWECTB B Apyrue sapa. [Ipumenenue
PaIMOAKTUBHBIX U30TONIOB U MEYEHBIX COCTMHEHUH ISl UCCIEA0BAHUS OPTAHOB U CUCTEM
Yes0BeKa C IeJIbI0 PACIO3HABAHMS U JIeueHus 6oe3Heil. PanqnoakTHBHBINA METO/T aHAIIN3A
BEIIECTBA. PaIMON30TOIIHBIE NCTOYHUKH YHEPTHH.
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OueHKa Hlokazamenu OUEHKU

3 B otBeTe conepkaTcs HEAOUEThI MJIM OTBET HETIOJIHBIM.

B otBete COACPIKATCA ONH-ABA HCIOYCTA.

5 HpI/IBC,ZleHBI IMPUMCPHI ITOJIHBIC U UCUYCPIIBIBAIOIIINC.

3ananue Ne4 (M3 TeKylIero KOHTPOJIsi)

PaccunTtaTh TOpMO3HOM ITyTh ABTOMOOMIIS ABMXKYLIETOCA CO CKOPOCTBIO 72 KM/Y , €clin
ko3 uiment Tpenusd 0,7. Bo cKOabKO pa3 yBEeIMYUTCA TOPMO3HOM ITyTh IPU CKOPOCTH
90 km/a? Ha mokpoit nopore nipu ko3 durmente tperns 0.5? [louemy omacHo
nepederaTh yJIuily nepej JBHKYIUMCS TPAHCTIOPTOM?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyisl (2 3akoH HeroToHa, cuiia TpeHus, paboTa CHUIIbI TPEHUS.
WNnu 3akoH coxpaneHus sHepruu). He BBIMOIHEHBI MaTeMaTHYECKUE
npeoOpa3oBaHus Jis pacyeTa TOPMO3HOTO MyTH, WU B HUX
coaepxkutcs omudka. He Beimonnen nepesoj equnui B CU. Unu : B
pacuerax COACP>KUTCS OlIUOKa, MPUBOASAIIAS K HEBEPHOMY
pesyabTary. Mnu: 3aada pelieHa He MOJHOCThIO ( HET OTBETa Ha
BTOpOI Bompoc). He BeINosHEHa mpoBepKa pa3MEPHOCTH.

4 3anucaHbl HEOOXOIMMBbIE U JOCTATOYHBIE I PEILICHUS 3aaun
¢dopmyibl. (2 3akoH HeloTOHA, cuia TpeHus, paboTa CUIIbl TPEHMUSL.
Wnu 3aK0H coXpaHEHUsI TOJIHON MEXaHUYECKOW IHEPTHUM).
BrinonHeHsl MaTeMaTHUECKHUE TPEOOpa30BaHus Ul pacuera
TOpMO3HOro0 IyTH. .Crienan pacuer .B pacuere 1omyuieH HeqoueT Win
HerpyOas apudmerndeckas ommnodka. Mnu: He BbimosiHeHa npoBepka
pa3sMEpPHOCTH.

5 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PEUICHUS 3a/1a4u
dbopmybl. Crenan BepHBI pacyeT. BrinonHeHa npoBepka
pPa3MEpPHOCTH.
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