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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)
®OC 1o IUCHUIIIMHE SABIISIETCA YaCThIO TPOTPaMMBbI ITOJATOTOBKH CIICIIMATHUCTOB
cpeaHero 3BeHa no cnennanbHoctu 24.02.01 ITpon3BoACTBO J€TaTEIbHBIX alllapaToB

1.2. MecTto mucumnmiuabl B ctpykrype IHIICC3:
ITO/J1.00 ITpoduasHbIe 001IE00pa30BaTEIbHBIC THCITUILIHHBI.

1.3. lesiu 1 3aga4uM JUCHUILIMHBI — TPe0OOBAHMS K Pe3yJIbTaTaM O0CBOCHUA
AUCIHUNIMHBI

PesynbraTel Ne @opMHUpyEMBIN PE3yJIbTAT

OCBOCHUA Pesynbrara

JVCLUTUIAHBI

JIn4HOCTHBIE 1.1 POCCHICKYIO I'PaKJaHCKYIO HIECHTUYHOCTb, TATPUOTH3M,
pe3yJIbTaThI YBAJKEHHUE K CBOEMY HAPOLY, UyBCTBA OTBETCTBEHHOCTH

nepen Ponunoi, roproctu 3a cBoM Kpa, cBoro Ponuny,
MPOIJIOE U HACTOSIIIEE MHOMOHAIIMOHAIBHOTO HAapoJaa
Poccun, yBakeH#e rocy1apCTBEHHbBIX CUMBOJIOB (Tepo,
¢braar, TUMH);

1.2 IPaKIAHCKYIO IMO3HMIIMIO KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTRA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa
00sI3aHHOCTH, YBaYKAIOIIET0 3aKOH U TPAaBOIIOPSIOK,
00J1a/1a10111eT0 YYBCTBOM COOCTBEHHOTO JJOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMOHHBIE
HaIMOHAIBHBIC U 00IIEYEIIOBEUECKIEC TYMAaHUCTHICCKUC
U JICMOKPATHYECKHUE TICHHOCTH;

1.3 TOTOBHOCTB K CIIy>K€HHI0 OTEUeCTBY, €ro 3allUTE;

1.4 c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO! MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KyJbTYp, @ TAKXKE Pa3INdHbIX (JOpPM OOIIECTBEHHOTO
CO3HAaHMs, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM
MHpE;

1.5 c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS U
CaMOBOCIIUTAaHHUS B COOTBETCTBHUH C OOIIICUEIOBEUECKUMU
IIEHHOCTSIMU U UjieajaMy IPakIaHCKOr0 OOIIECTBA;
TOTOBHOCTB M CLIOCOOHOCTH K CAaMOCTOSATCIBHOM,
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TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJACHUE B MOJUKYJIBTYPHOM
MHPE, TOTOBHOCTb U CIIOCOOHOCTH BECTH JTUAJIOT C
JIPYTUMU JIIOABMHU, TOCTUTaTh B HEM B3aMMOITIOHUMAaHHS,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CTIOCOOHOCTh TPOTHBOCTOSTH UICOJIOTUH
AKCTpEMHU3Ma, HallMOHAIN3Ma, KceHohoouu,
JTUCKPUMMHALIMY TIO COLUAIIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETaTUBHBIM COILIMAJILHBIM SIBJICHHSIM;

1.7

HABBIKH COTPYJIHUYCCTBA CO CBEPCTHUKAMU, JETHhMHU
MJIQJIIIEr0 BO3PacTa, B3POCIBIMH B 00Pa30BaTEIbHOM,
00IIeCTBEHHO T0JIE3HOH, YUeOHO-HCCIIEI0BATEIBLCKOM,
MPOEKTHOM M APYTHX BUAAX ACITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHHUI0, Ha MIPOTSHKCHUH BCCH JKU3HU;
CO3HATEJIbHOE OTHOIIICHNE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHON
npo¢eCCUOHAILHON U OOIIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETHYECKOE OTHOMICHUE K MUY, BKJIFOUAsT ICTCTHKY
ObITa, HAYYHOT'O U TEXHHYECKOr0 TBOPUYECTBA, CIIOPTa,
00IIeCTBEHHBIX OTHOIIICHHI;

1.11

NPUHATHE U pean3aIuio IIEHHOCTEH 3J0pOBOTO 1
0e3omnacHOro oopasa >KM3HU, TOTPEOHOCTH B PU3UUECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN AESITETbHOCTHIO, HEMPHUITHE BPEIHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE
K (pU3nYeCKOMY U MCUXOJIOTHYECKOMY 37I0POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYyTHX JIIOJICH, YMEHHE OKa3bIBaTh
MEPBYIO MMOMOIIIb;

1.13

OCO3HaHHBIN BBIOOp OyyIIel npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HECHHBIX
TJIAaHOB; OTHOIICHHUE K TPO(ECCHOHATBLHOM eI TeTbHOCTH
KaK BO3MOYKHOCTH yYacCTHS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHATBHBIX

ctp. 4 u3 84




npo0bJieM;

1.14

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIILICHHUS,
[MOHWMAaHHS BIIUSIHUS COLMAJIbHO-3KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHME MPUPOTHOU U COLIMATIBHOM
Cpelibl; IPUOOPETEHHE OIBITa KOJIOTO-HATIPABICHHON
NEeSATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHUE K CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeameTH
bI€ PE3YJIbTATHI

2.1

YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATE LICIIN
ACATCIIBHOCTHU U COCTAaBJIATD IIJIaHBI ACATCIIBHOCTH,
CaMOCTOATCIBbHO OCYHICCTBIIATL, KOHTPOJIHUPOBATDL U
KOPPCKTHUPOBATH ACATCIIbBHOCTL, UCII0JIb30BATh BCC
BO3MOJKHBIC PECYPCHI AJIA JOCTHKCHUA ITOCTABJICHHBIX
LeJieu u pcain3anuu IjIaHOB ACATCIbHOCTH, BI:>I6I/IpaTB
YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYallHAX;

2.2

yMEHHUE TPOTYKTUBHO O0IATHCSA U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM JCSATENBHOCTH, YUUTHIBATh
MO3UITNH JIPYTHX YUYACTHUKOB JCSATEIHLHOCTH,

s pexkTUBHO pa3perniaTh KOH(PIUKTHI;

23

BIIaJICHUE HAaBBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCJIeI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH,
HaBBIKAMH pa3peIIeHus Ipo0iieM; ClIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIBHOMY ITOUCKY METOJIOB
pelIeHNs MPAKTHYSCKUX 3a7a4, MPUMEHEHHUIO Pa3IUIHbIX
METOJIOB TTIO3HAHUS;

2.4

TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITEIIbHON
MH(POPMAITMOHHO-TI03HABATEIHHOMN S TEIBLHOCTH,
BKJIFOYAsi yMEHUE OPUEHTUPOBATHCS B PA3ITUYHBIX
WMCTOYHHUKAX WH(POPMAIIUU, KPUTUIECKH OICHUBATDH U
HHTEPIPETUPOBATH UHHOPMAITHIO, TIOTYIAEMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pCIICHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMIOEHUEM TpeOOBaHUM
HPTrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M STUYECKUX HOPM,
HOPM HH()OPMAIIMOHHOM 0€30IaCHOCTH;
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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

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

Ouenka Ilokazamenu ouenku

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

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

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

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

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

Ouenka Ilokazamenu ouenku

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

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

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

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

3apanue Nel

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

Ouenka Ilokazamenu ouenku

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

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

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

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

3ansaTue(-1):

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

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

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

OueHKa Hokazamenu OUEHKU

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ctp. 15 u3 84



OueHKa Hlokazamenu OUEHKU

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

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

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

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

3ansaTue(-1):

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

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

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

3aganue Nel

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

OueHKa Hokazamenu OUEHKU

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

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

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

3ansaTue(-1):

2.1.7. KoHTponbHas paboTa M0 KHHEMATHKE.

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

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

3aganue Nel

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

Ouenka Ilokazamenu ouenku

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

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

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

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

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

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

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

3ansaTue(-11):

2.2.7. KonTtponbHas paborta o teme "/[uHamuka"

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

3aganue Nel

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

Ouenka Ilokazamenu ouenku

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

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

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

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

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

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

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

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

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

3aganue Nel

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

BapuanT orBera:

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

"

-~ &

o=

M
w0 F =

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

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

0uem<a Ilokazamenu OUEHKU

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

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

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

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

3ansitue(-1):

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

2.4.2 I3yueHne MaibIxX KojieOaHWi MasTHUKA.

3ananue Nel

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

Hlokazamenu OUEHKU

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

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

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

2.4 Texymuii kouTpoab (TK) Ne 4

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

JAupakTudeckasi exmHunAa: 2.9 usMepsarts psaj GU3NUecKux BeTUIUH, TPEACTABIISS

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

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

2.4.2.MI3ydyeHne ManbIX KoJeOaHU MasiTHUKA.

3.1.4.13yueHne nu30npoueccos

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

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

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

Ouenka

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

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

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

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

3ansitue(-1):

3.1.4.13yueHune u300poLeccoB

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

3ananme Nel

[IpuBeauTe mpuMeEpsl KCTIOJIB30BaHUS B OBITY OapoMeTpa-aHepoua.

[IpumepHBIN OTBET:

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

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

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

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

3ansiTtue(-1):

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

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

3ananue Nel

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

Bapuanr otBera:

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

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

2 nayano (dhopmynuposka Kenbpuna):

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

2 nayvaino (hopmynupoka Knaysuyca)

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

Ouenka Ilokazamenu ouenku

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

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

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

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

Metoa u popma konTpoasi: CamocrostenbHas padbota (Ompoc)

Buja konTpoas: Penenue 3aa4 Ha 3aKOHBI IOCTOSIHHOTO TOKa

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

3ansaTue(-s1):

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

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

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

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

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

3aganue Nel

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

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

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

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

dbopmysl (3akoH Oma 11st

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

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

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

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

BelnosiHeHa MpoBEpKa pa3MEPHOCTH.

3ananue Ne2

OTBeTUTH HA BOIIPOCHI:

1) YUto takoe DJ1C?

2) B xakux eguHUIIaX OHA U3MepseTCs?

3) Kakumu criocobamu moxHO onpenenuts IJC ucrounuka?

[IpumepHBIN OTBET:

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

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

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

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

Harpy3Ke ¥ MaJieHus HaNpsHKEeHs BHYTPU UCTOYHUKA.

2) DJ1C uzmepsiercs B Bonprax JIx/Kn= B

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

U3MEPUB CUJTy TOKA U HAIPSHKEHUE HA YYaCTKE ETIH.

Oueuka Ilokazamenu OUEHKU

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

5 JlaH 1OHBIN NPaBUIIBHBIN OTBET HA TPU BOIIPOCA.

3aganmne Ne3

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

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

bopmyIibl (IEKTPOEMKOCTh

IJIOCKOTO KOHJIEHcAaTopa). BoinonHeHsl He0OX0ANMbIE
MaTeMaTuyeckue npeodpazopanus. B

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

HezoueToB. He BrINoIHEHA IpOBEpKa pa3MEPHOCTH.

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

TJIOCKOTO KOHJICHCAaTOpa). BRIMOTHEHBI HEOOXOAMMBIC
MaTeMaTH4YeCKue npeoOpa3oBaHusl.

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

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

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

2.4.4 KoutponbHas paboTa no pazzaeny "MexaHuka"

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

3aganue Nel

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

Ouenka Ilokazamenu ouenku

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

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

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

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

He BpimonHeHa npoBepka pa3MEPHOCTH.

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

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

3aganue Ne2

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

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

Ouyenka Ilokazamenu ouyenku

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

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

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

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

3ansaTue(-1):

2.2.7.KontponbHas padota no teme "J{unamuka"

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

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

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

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

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

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

3apanue Nel

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

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

R2=4 Om, R3 neunssectHO.

Ouenka Ilokazamenu oyenku

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

4 3anucan 3akoH OMma, HaiigeHno R3.

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

Pa30MKHYTOM KJIIOYE,
Haiineno R3 u 12.

3apanue Ne2

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

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

9TOOBI KM MOKHO OBLIO M3MEPSTh Hanpspkenue 10 150 B?

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

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

BBITIOJTHCHA MTPOBEPKA pa3MEPHOCTH

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

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

apudmeTtndeckas ommuodka. Mnu: He BoinonHeHa npoBepka
Pa3MEepHOCTH.

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

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

Pa3MEpPHOCTH.

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

3ansitue(-s1):

2.1.7. KoHTposnbHas paboTa Mo KHHEMATHKE.

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

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

2.4.4. KontponbHas padoTa mo pa3aerny "Mexanuka"

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

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

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

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

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

3apanue Nel

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

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

Ouenka Ilokazamenu OUEHKU

3 HaitneHo nmoiaHoe conpoTrBIEHUE LIETN.

Haiiieno noiaHoe COnpOTUBIIEHUE LIENIU U CUJIA TOKA B
HEPA3BETBJICHHOW YaCTH LIEH

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

2.6 Texymuii koutpoJb (TK) Ne 6
Tema 3ansaTus: 4.5.2.Pemienue 3a1a4 Ha 3akoH OMI,3aK0H CAaMOMHAYKIIUU U SHEPTHUIO
MarHUTHOTO MOJIS.
Meton u popma kontpoasi: CamocrositenbHas padota (MapopmannoHHo-
aAHAJTUTUYECKUI)
Bun konrpoasi: Pemenne 3aiad no reme
JunakTuyeckas equauna: 1.3 cMpIc GU3NIECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMUPHOTO TATOTEHUS, COXPAHEHUSI SHEPTUU, UMITYJIbCA U AIEKTPUUECKOTr0 3aps/a,
TEPMOJIMHAMHUKH, JICKTPOMArHUTHOW HHIYKINH, (PoTodPdeKTa;
3ansaTue(-s1):
2.4.4. KontponbHas padoTa mo pa3aerny "Mexanuka"
3.3.4.KonTposbHas padora mo teme "MKT U T/"
4.1.1.9nexkTpudeckuii 3apsia U ero cBocTBa. 3akoH KyioHa. DekTpocTaTuueckoe mnoJie.
HanpspokennocTs nosist. [IpyHIuUm cynepno3uimm noiei.
4.1.5.Pemienne 3amau "InekrpocraTuka'
4.2.1.ITocTOsTHHBIN JIEKTPUUECKUM TOK U ero xapaktepuctuku. IJ{C. 3akon Oma s
OJIHOPOJIHOTO Y HEOJTHOPOJHOIO YYaCTKA LIEMU U €T0 MPUMEHEHUE.
3apanue Nel
B omnoponnom MII unayknumeit 0,8 T Ha IByX HHATSX MMOJABELIEH NPOBOIHUK Maccor 200
r. Ha ckonpko
WU3MEHUTCS CUJIA HATSKEHUS HUTEH, €CJIM MO MPOBOJHUKY MPOKIET TOK cuiioi 1 A. Jlnuna
IPOBOJIHHMKA
40 cm.

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

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

pPa3MEepHOCTH.

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

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

Wi HerpyOas apudmMeruyeckas ommoka win : He BeinonHeHa
pOBEpKa pa3sMEPHOCTH.

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

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

pa3MepHOCTH

3aganme Ne2

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

Ouenka Ilokazamenu oyenku

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

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

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

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

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

3ansaTue(-1):

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

4.4.2.Cuna Amnepa. Cuna Jlopenna. Ix npumeneHue.

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

3ananue Nel

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

Ouyenka Ilokazamenu oyenxu

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

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

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

un HerpyOas apudmMeTndeckas ommoka win : He BeimoHeHa
MPOBEPKA Pa3MEPHOCTH.

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

3aganue Ne2

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

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

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

pPa3MEepHOCTH.

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

uiu HerpyOas apudmernyeckas ommuoOka uiy : He BeimoaHeHa
MIPOBEPKa pa3MEPHOCTH.

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

pa3MepHOCTH

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

3ansitue(-s1):

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

2.4.2 V3yueHue MabiX KojieOaHU MasiTHUKA.

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

3.1.4.13yueHue U30mpoLeccoB

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

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

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

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

4.3.3.0npeneneHne 3EKTPOXUMUYECKOTO SKBUBAJICHTA MEN

4.3.5.25eKTpUYEeCKU TOK B ra3ax.

4.3.6.27€KTPUYECKUI TOK B MOJTYIPOBOJHUKAX.

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

4.4.2.Cuna Amnepa. Cuna Jlopenna. Ix npumeHeHue.

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

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

3apanue Nel

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

Ouenka Ilokazamenu OUEHKU

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

IPUBOJISIINE K HEBEPHOMY OTBETY, HE BBIIIOJIHCHA ITPOBEPKa
Pa3MEpHOCTH.

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

win HerpyOas apudmMeTnyeckas ommoka win : He BeimonHeHa
IPOBEpKa pa3sMEPHOCTH.

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

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

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

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

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

4.3.5.91eKTpu4YecKuii TOK B razax.

5.1.5. Tpancdopmatop. [Ipon3BoaACTBO U Iepeaada IEKTPOIHEPTUU

3ananue Nel

OTBETUTH HA OAWH U3 BOIPOCOB:

1) ChopmynupoBats runore3zy Makcsesia.

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

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

4) Yto u KaK K0ieOJIeTCs B AJIEKTPOMArHUTHOM BOJTHE?

IIprmepHBIE OTBETHI:

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

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

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

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

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

Ouenka Ilokazamenu oyenku

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

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

3ansaTue(-s1):

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

3ananme Nel

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

0uem<a Ilokazamenu OUEHKU

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

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

5 [TocTpoena BeKTOpHas auarpaMmmMa, HaluJIeHbI BCE MapaMETPHI.

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

3ansaTue(-1):

2.2.7.KontponbHas padota no teme "J{unamuka"

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

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

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

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

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

OueHKa Hokazamenu OUEHKU

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

4 [lepeuncnenbl MPUHIUAIIBI PAIUOCBS3H, PACKpPbITA PU3HUECKas
CYIIHOCTb IPOLIECCOB.

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

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

JAunakTuyeckasi eITMHULA: 2.5 PUBOJIUTHh NPUMEPHI MPAKTUUECKOTO UCIIOJIb30BAHMS
(bU3MYEeCKUX 3HAHUHN: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKH U IEKTPOJIUHAMUKY B
AHEPIeTUKE; PA3IUYHBIX BUIOB 3JIEKTPOMArHUTHBIX W3JIyUYE€HUM I Pa3BUTHS Paano U
TEJICKOMMYHUKAIIMM, KBAHTOBOW (PU3UKHU B CO3JaHUU SACPHON IHEPTreTUKH, JTa3€POB;
3ansitue(-s1):

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

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

4.3.5.25eKTpUYEeCKU TOK B ra3ax.

4.4.3. MarauTHOE 1oJie B BEIIECTBE. Y CTPOUCTBO U MPUHITUI JEHCTBUS
AIEKTPOU3MEPHUTEIBHBIX PUOOPOB

3ananue Nel

[IpuBenuTe MpUMEpPHI UCTIOIBL30BAHUS JIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

Ouemca Hokazamenu OUEHKU

3 [TpuBenensl 2-3 npumepa, 06e3 00bsiICHEHUST (PU3UUECKOM CYLTHOCTH
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4 [IpuBenens! 3-4 npumepa ¢ NOSICHEHUSAMHU.

5 [IpuBenens! npumepsl (3-5), mokazaHa oOIIHOCTh U OPUTHHATILHOCTD
WCIIOJIb30BaHus, pacKpbiTa (pu3nyeckasi CyIHOCTh SIBIICHUM.

JAuaakTuyeckasi efMHULA: 2.6 BOCIPUHUMATH U HA OCHOBE IMTOJY4YEHHBIX 3HAHUN
CaMOCTOSATEIILHO OIICHUBATh MHGOPMAIIHIO, ConepKalytocs B cooomennsx CMU, 1n-
TEpHETE, HAYYHO-TIOMYJIAPHBIX CTaThAX;

3ansaTue(-s1):

3.1.2.TemniepaTypa u METO/IbI €€ U3MEPEHNUS. Y pABHEHUE COCTOSHUS HICAIBHOTO Ta3a.
3.2.1.Arperatnblie cocTosiHus U (pazoBwie nepexoibl. OOBICHEHHE arperaTHbIX
coctosiHuii Ha ocHoBe MKT. B3auMHbie npeBpallieHus >KUAKOCTEN U ra30B
(mapooOpazoBanue U KoHJieHcaus). HacbimeHHslii nap u ero cBoiicTBa. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/TyXa.

3.2.6.Pemienue 3anau no reme "MKT" u "Arperatueie cocrosHus Beniecrna'
3.3.4.KoutposbHas padbora no teme "MKT U T/"

4.3.6.O5IEKTPUYECKHN TOK B ITOJIYTIPOBOJHUKAX.

3ananue Nel

[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIPHOM cTaThu (coobmenus CMU, cTathbn HHTEpHETA).
OTBETUTH HA BOMPOCHI K TEKCTY

[Tpumep:

OTKpbITHE PEHTTEHOBCKUX JIyUuei

PentrenoBckue myun ObUTH OTKPHITHI B 1895 1. HEemenkuM puzukom Bunbreasmom
Pentrenom. PeHTreH 3ameTui1, 4To Mpu TOPMOKEHHUH OBICTPBIX SJIEKTPOHOB HA JTIOOBIX
NPENSATCTBUSAX BOBHUKAET CHIIBHO MPOHUKAIOIIEE U3TyUYeHUE, KOTOPOE YUEHBIN Ha3Bal X-
JTydamH (B JaJIbHEHIIIEM 32 HUMU YTBEPJUTCS TEPMHUH «PEHTTEHOBCKHUE Tyun»). Korma
Pentren nepan pyky Mexay TpyOKOH U 9KpaHOM, TO Ha SKpaHe ObUIH BUHBI TEMHBIE
TEeHU KOoCTel Ha (hoHe 0oJiee CBETIbIX OUepTaHUuM Bceil KucTH pyku.CxeMa COBpeMEHHOM
PEHTIC€HOBCKOM TPYyOKH AJI MOTy4YeHUs1 X-Iy4yel NpeIcTaBlIeHa Ha

pucynke. Karox 1 mpeacrasisier co0oii mogorpeBaeMyto BOIb()PaMOBYIO CITUPAIIb,
HCITyCKAOTIYIO JIEKTPOHBI. [I0TOK 371eKTPOHOB (POKYCHPYETCS C TOMOIILIO0 IUIUHApPA 3, a
3aTEM COYJIapsAETCs C METAUTMYECKUM 3JIEKTpoioM (aHoAoMm) 2. [Ipu TopmokeHrn
3JIEKTPOHOB IMTy4YKa BO3HUKAIOT PEHTIeHOBCKUE Tyun. HanpsikeHue Mex1y aHOAOM U
KaTOJOM JIOCTUTaeT HECKOJbKHX JECATKOB KIIOBOJIBT. B TpyOKe co3naeTcs riryOoKwHit
BAaKyyM; JaBJIE€HUE raza B Hel He npesbimaer 10-5 MM pr. CT.

CornacHo npoBEAEHHBIM UCCIEA0BAHUSAM, PEHTTE€HOBCKHE JIy4YH JICMCTBOBAJIA HA

(G OTOIIACTUHKY, BBI3bIBAIM HOHU3AIMIO BO3/IyXa, HE B3aUMOICHCTBOBAIIU C
AJIEKTPUUECKUMU U MATHUTHBIMU TIOJIsIMU. Cpasy ke BO3HUKIIO MPE/IOI0KEHHUE, UTO
PEHTIEHOBCKHUE JIyUYd — 3TO DJIEKTPOMATrHUTHBIEC BOJIHBI, KOTOPHIC B OTJIUYUE OT CBETOBBIX
Jy4der BUAUMOIO y4acTKa CIEKTpa U yIbTPpadrOIETOBBIX JTy4el UMEIOT ropasio
MEHBIIIYIO JJIMHY BOJIHBI. HO €ciii peHTreHOBCKOE M3JIyYeHUE MPECTaBIISIET COO0M
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AJIEKTPOMATHUTHBIE BOJIHBI, TO OHO JOJIKHO OOHApyXUBaTh TU(PaKIINIO — SIBJICHUE,
npucyliee BCeM BHUiaM BOJIH. Judpakinio peHTTeHOBCKUX BOJIH Y1aJ0Ch HAOII01aTh Ha
KkpucTtamiax. Kpucrami ¢ ero nepuon4eckoi CTpyKTypor U €CTh TO YCTPOMCTBO, KOTOPOE
HEN30€KHO JI0JXKHO BbI3BaTh 3aMETHYIO JU(PAKLIMIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJIMHA
ux O1M3Ka K pa3MepaM aTOMOB.

1.CornacHo TeKCTy, pEHTT€HOBCKHE JIydH 00pa3yroTcs

1) mpu pacripocTpaHEHUHU 3JIEKTPOHOB B BaKyyMe

2) npu pacrpoCTPaHEHUHU JIEKTPOHOB B razax

3) npu pe3KOM TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB HA MPEMSATCTBUU

4) npu B3aMMOJICUCTBUH JIEKTPOHOB C MOJIEKYJIaMH ras3a

2.Yto siBNSeTCS I0Ka3aTEIbCTBOM BOJHOBOM MPUPOIbI PEHTTEHOBCKUX JTyuei?

1) BbICOKas MPOHMKAIOIIAsA CIIOCOOHOCTh PEHTT€HOBCKUX Jyuen

2) B3aUMOJEICTBUE C DIEKTPUUECKUM MOJIEM

3) B3aMMOJIECTBHE C MATHUTHBIM TOJIEM

4) nudpakius Ha KpUCTaiax

3.KakoBa npupo1a pEeHTT€HOBCKUX JIy4er?

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

CBETOBBIX JIy4eld BUIMMOI'O y4acTKa CIEKTPa U yIbTPAPHUOIETOBBIX JIyUel UMEIOT ropasio
MEHBIIIYIO JJIUHY BOJIHBI

4. Kakue BOJHOBBIE SBJICHHSI IPUCYIIIM PEHTT€HOBCKOMY M3J1yYEHHUIO ?PEHTI€HOBCKOE
U3JIyUYEHHE MPEACTABISAET COOON AIEKTPOMArHUTHBIE BOJIHBI, OHOOOHAPYKHUBAET
mudpakinio, HHTep(EepeHIInto, MOISIPU3AIUIO- TO €CTh — SIBJICHUS,

IPUCYIIME BCEM BHJIaM BOJIH.

Ouenka Ilokazamenu oyenxu

3 TekcT MOHAT BEPHO, B OTBETAX HA BOMPOCHI COACPHKATCS OLIUOKH .
4 TeKCT NOHAT BEpHO, B OTBETAX COACPIKATCS OJMH-/IBA HEJOUYETA.

5 IIpuBeneHsl NpUMEPHI ITOJIHBIE U UCUEPIIBIBAIOLIE.

2.8 Texymuii koHTpoab (TK) Ne 8
Tema 3ansTus: 6.2.5.KonrponbHas padora no teme "OnTuka"
Metona u popma kontpoJsi: KonrpoarsHas padora (Onpoc)
Bua konTpoas: [lucbMeHHass KOHTpOJIbHAsE paboTa 1Mo TeMe
JuapakTudeckasi exmHuna: 1.1 cMpICT OHATHIA: (U3UICCKOE SIBJICHUE, THIIOTE3a, 3aKOH,
Teopus, BEIIECTBO, B3aUMOICHCTBUE, 3JIEKTPOMAarHUTHOE T0JIe, BOJIHA, (JOTOH, aToM,
aTOMHOE S1IpO, MOHU3UPYIOLINE U3TYyUEHUs, IUIAHETa, 3B€3/1a, TAJIAKTHKA, Beenennas;
3ansaTue(-s1):

3aganue Nel
B HEexoTOpyIO TOUKY MPOCTPAHCTBA MPUXOAT KOT€PEHTHBIE BOJIHBI C ONITHYECKON
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pa3HOCThIO X042 6 MKM. OnpeIeTuThb - TPOU30HIET YCUIICHUE WU 0CJIabJieHUE CBETa B
JAHHOM TOYKE, €CJIM IJINHA BOJIHBI paBHa 480 HM.

Ouenka Ilokazamenu ouenku

3 3anucaHo ycioBue MakcuMyMa. OTBET HE MOJYUYEH UIId OH
HEBEPHBIN.

4 HpI/IBCILGH HpaBI/IHBHHﬁ Y TIOJIHBIM OTBET C HEOOIBIINM HCOOYCTOM.

5 [IpuBeneH NpaBUIBHBIN U ITOJHBIA OTBET.

3aganue Ne2

KakoBa ontuueckas pa3HOCTh X0/a ABYX KOT€PEHTHBIX MOHOXPOMAaTHYECKHX BOJIH B
BEILIECTBE, A0COIOTHBIN MOKa3aTeNb IPEJIOMIICHHS] KOTOporo 1,6 eciu reoMeTpuyeckas
pasHocTh Xoja 2,5 cM? byaeT nmu HabmoaaThes ocinablIeHUe WM YCUJICHHE BOJIH, €CITA UX
mmHa 400 am?

OueHKa Hokazamenu OUEHKU

3 [IpaBuibHO HalieH oAWH U3 TapameTpoB. JInbo- 3anucanbl GopMyIIbl
(onTMyeckasi pa3HOCTb X0J1a U YCJIOBUE MaKCUMyMa) HO OTBET HE
HaiieH.JIn6o- ommbKku B IepeBojie €AUHUIL.

4 [TpaBuibHO 3anmucanbl GopMyIIbl, HalIGHBI 00a MapaMeTpa, HO €CTh
HE3HAYMTEIbHAs MaTeMaTUYECKas ONTNOKa.

5 IIpuBeneH npaBUIIbHBIN U ITOJIHBINA OTBET.

JAunakTnyeckasi exmHuna: 1.2 cMmpicn GU3MYECKUX BEIUYUH: CKOPOCTh, YCKOPEHUE,
Macca, CHia, UMIYJIbC, padoTa, MEXaHUYEeCKasi SHEPTUsl, BHYTPEHHSIS SHEPT U4,
a0COIOTHAS TeMITepaTypa, CPEIHsISI KHHETUYECKasi SHEPTHs YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3aps;

3ansaTue(-s1):

4.2.4 Pemenne 3a1a4 o reme "Pabora u MomHoOCTh ToKa. 3akoH Jlxoynsa-Jlenna. KI1J]
UCTOYHHUKA TOKA."

4.3.1.91eKkTpru4ecKuii TOK B MeTajiiaX. 3aBUCUMOCTb CONMPOTUBJICHUS OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

4.3.2.91eKTpUYECKUI TOK B PAaCTBOPAX U pACIIaBaX JICKTPOJIUTOB. 3aKOH AJIEKTPOIIN3a.
4.3.3.0npeneneHue IeKTPOXUMUYECKOTO SKBUBAJIEHTA MEU

4.5.1.Camonnaykuusa. 9/1C camonnaykuuu. MHIyKTUBHOCTh KaTyIIKUA. DHEPTHUS
MAarHUTHOTO MOJIS.

4.5.2.Pemienue 3a1a4 Ha 3akoH DM ,3aK0H CaMOMHYKIMU U SHEPTUIO MATHUTHOTO
OIS,

5.1.5.Tpancdopmatop. [Ipon3BoaACTBO U IIepeaada JISKTPOIHEPTUU
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6.2.4.CneunanbHas Teopusi oTHocuTenbHOCTH. [locTynatel. CrenctBus. PenaruBucTckas
nuHaMuKa. CBs3b MEKy MAacCOM U DHEPTUEN

3apanue Nel

Kakum Oyner ka3aThbCsi IBET 3€JIEHBIX JTUCTHEB, €CIIM CMOTPETh HA HUX Yepe3 KpacHOe
CTEKJIO?

[IpumepHBIl OTBET:

3eneHble TUCThS OYIyT Ka3aThCs YePHBIMH, T.K. KPACHBIN CBETO(DMIBTP MPOITyCKACT
TOJIbKO KPaCHBIC JTyYH. 3€JI€HasT COCTABIISIONIAst OyET TaCUThCS.

Ouenka Ilokazamenu ouenku

3 Jlan npaBMIIbHBIA OTBET 06€3 00BsICHEHUS] PU3NYECKON CYIIHOCTH.
4 J1aH npaBWIBHBIN, HO HE ITOJHBIM OTBET
5 JlaH npaBUIIBHBIN U TTOJIHBIA OTBET

JupakTudeckas efMHUNA: 2.7 IPUMEHATH NOJy4YCHHbBIC 3HAHWS IS PELLICHHUS
(duznuecKux 3aaay;

3ansaTue(-1):

4.5.2.Pemenue 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMM U SHEPTUIO MAarHUTHOTO
OJISL.

5.1.3.ConportuBieHue, EMKOCTb U MHAYKTUBHOCTD B LIEMU IEPEMEHHOIO TOKA.
5.1.4.I1lonHOE CONPOTUBIIEHUE NOCIIEIOBATENBHON LIETIH IEPEMEHHOT0 TOKa. 3akoH OMa
JUIS LIeTH TIepeMEHHOr0 Toka,coaepxkarieit R,L,C.

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

3aganue Nel

Bnons rmaBHOM onTuyeckoi ocu coOuparoieit JInH3bI ¢ GOKYCHBIM paccTtosinueM F = 12
cM pacnosioskeH npeameTr BA. Konen kotoporo Haxonutcst Ha pacctosHun d1 = 17,9 cm

OT JIMH3bI, @ HayYaJo - Ha paccrosinuu d2 = 18,1 cm. Haligute nuneiinoe yBenuuenue [
nzoopaxenus B1A1 npeamera.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUISl pELICHUS 3a/1a4u

dbopmyinbl. Cnenan uyeptex. B pacuerax ecth ommodKa uiu He Oosiee
JIBYX HEJIOYETOB.

4 3anucaHbl H€O6XOI[I/IMI>I€ N JOCTATOYHBIC HJIS1 PCIONCHHUA 3aa9Nn

dbopmybl. Crenan ueprex. .B pacuere win yepTexe J0MyIeH
HEJ0YeT WK apudmMeTruyeckas ommnoka.

5 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3a]a91
dbopmysl. BeimonaeH ueptex. Caenan BepHBI pacyeT. BeimomHneHa
IIPOBEPKA Pa3MEPHOCTH.
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3apanue Ne2

Ha nudpaxuuonnyto pemietrky ¢ nepuojioM d = 0,005 MM HOpMaIBHO K €€ MOBEPXHOCTH
najaeT napauiesibHbIM My40K MOHOXPOMATHYECKOr0 CBETa ¢ JUIMHOUM BOJIHBI A = 500 HM.
3a peneTKou, napayiebHO €€ MIOCKOCTH, PACIION0KEHa TOHKas: COOMparoIas JIMH3a C
¢doxycHbIM paccTosaueM F = 6 cMm. UeMy paBHO pacCTOSIHHE MEXTy MAKCUMYMaMHU
MIEPBOTO U BTOPOTO MOPSIAKOB HA HKpPaHe, PacrloiIokKeHHOM B (hOKaIbHOU IIIOCKOCTH
JUH3bI?

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOUYHBIC JUIsl pELICHUS 3a/1a4u
dbopmyIbl (hopmysia peleTKy, pacCTOSIHUE MEXTY MAaKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IMMbIE MaTEMAaTUYECKUE MTPEOOPA30BAHMS.
Cnenan yepTtex. B uepTexke pacuerax ecTh OMIMOKH, IPUBOASIIUE K
HEBEPHOMYO TBETY.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmybi(hopmysia pemeTk, pacCTOSTHUE MEXKITY MAKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IMMbIE MaTEMAaTUYECKUE MTPEOoOPa30OBAHMS.
Cnenan yeptex. B pacuere wnm yeprexke JONMyIIEHbI HEIOYETHI, HE
MPUBOSIINE K OTHOOYHOMY OTBETY

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
bopmynbI(popmyTa perieTku, pacCTOSHUE MEXKTY MAKCHMYMaMu) U
BBITMIOJIHEHBI HEOOXOAMMbIE MATEMATUYECKIE
npeoOpa3oBanus...Beimonnen yeprex. CrnenaH BEpHBINA pacyer.
BelnosiHEHa MpoBEpKa pa3MEpPHOCTH.

JAupakTuyeckas equHUNa: 2.8 onpenessaTh Xapakrep GU3NIecKoro mpoiecca mo
rpaduky, Tadmaune, popmyie;

3ansitue(-s1):

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

4.5.2.Pemenne 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMY U SHEPTUIO MArHUTHOTO
TOJISL.

5.1.1.CBob6oanbIe anekTpomMaruuTHbIe kKonebanus. Koutyp Tomcona.

3ananue Nel

Ha nqudpakunonnyo pemerky HOpMaJIbHO K €€ TTIOBEPXHOCTH MaJaeT mapajuiebHbIN
My4YOoK Jyuel ¢ ;yHou BostHbl A = 0,5MkM. [TocTosaHas pemerku d= 5,0 mxm. Onpenenu-
T€ yuciao mwrpuxoB N Ha 1,0 cM 1 MakCUMAJIbHBIN MOPSAIOK CIIEKTPA KT.

Ouemca Hokazamenu OUEHKU

ctp. 43 u3 84



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.

3aganme Ne2

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.

JunakTuyeckas eAMHua: 2.1 onuchBaTh U OOBIACHATH (PU3NUECKUE SIBICHUS U
CBOWCTBA TeJ: IBMKCHNE HEOECHBIX TEJl M UCKYCCTBEHHBIX CITyTHHKOB 3€MJIH; CBOICTBA
ra3oB, KUJAKOCTEH U TBEPBIX TEI; JIEKTPOMATHUTHYIO HHIYKIINIO, pACIIPOCTPaHEHNE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOICTBA CBETA; M3IIyUYCHUE U MOTJIOIICHNE CBETa
atoMoM; GotorddexT;
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3ansaTue(-1):

6.2.4.CriennanbHast Teopusi OTHOCUTENBHOCTH. [locTynarel. CriencrBus. PensaruBucrekas
nrHamuKa. CBS3b MEXIYy MAacCOM U SHEpPrueu

3apanue Nel

Ha ckonpko yBenuuurces Macca Tefa, €clid JOMOIHUTENbHO coo0umT emy 9 TJx
sHepruun?

Ouenka Ilokazamenu ouenku
3 3anucana popMyIia CBSI3M MAacChl U DHEPTHUU.
4 3anucana GpopmyJia CBSI3U MAacChl M SHEPTUHU, CJICTIaH PACUET MACCHI.

Omnbka B mepeBojie €AUHUIL.

5 3amaua perieHa MmoyHo ¥ npaBwibHO. [lomydeH oTBET B KT (UJTH B T)
CrenaHa npoBepKa pa3MEpHOCTH...

2.9 Texymnii koutpoJsb (TK) Ne 9
Tema 3ansaTus: 7.1.5. KoarponasHas padota no teme "KpantoBas pusnka u pusuxa
aToma M aTOMHOTO sipa’
Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)
Bua xkontTpoasi: [luceMeHHass KOHTpOJIbHASI paboTa 1Mo TeMe
JAunakTnyeckasi exmHuna: 1.4 BKiIag poCCUMCKUX U 3apyOekKHBIX YUEHBIX, OKa3aBIINX
HauOoJIbIlIee BIUSHUE HA Pa3BUTHE PU3UKU
3ansitue(-11):
4.3.4.OneKTpUYeCKUil TOK B BaKyyMe. J[ByX3JeKTpogHas jamiia . DINeKTPOHHO-JTydeBast
TpyOKa.
5.1.1.CBoboanbIe nekTpoMaruuTHelie konebanus. Koutyp Tomcona.
5.1.4.ITostHOE CONMPOTHUBIIEHUE MOCIEAOBATEIBLHOM LIEMN MEPEMEHHOTO TOKA. 3akoH Oma
JUIs1 LIETU TIEpEMEHHOr0 Toka,coaepxkaiiei R,L,C.
5.2.1.2nexrpomMarauTtHbie BoJiHbIL. [IIkana OMB. [Ipunuunel paguocsssu. Paguonokanus
6.2.5. KouTtposnbHas pabota o teme "Onruka"
3ananme Nel
Pacckaxxute KOpoTKo 00 OTKPHITHH ['epiieM 3J1eKTPOMarHUTHHIX BOJIH.
[Tpumep oTBeTa: DNEKTPOMArHUTHBIE KOJI€OAHUS U BOJIHBI ['epIl momyyan 3a cuer
BO30YKJICHUS CEPUU UMITYJIHCOB OBICTPONIEPEMEHHOTO TIOTOKA B BUOPATOPE MPU TTOMOIITH
HMCTOYHUKA MOBBIIIEHHOTO HAMPSKEHUS. BBICOKOYACTOTHBIE TOKM MOXHO OOHAPYKUTh
Ipy OMOIIH KOHTYypa. YacToTa konebaHuit mpu 3ToM OyET TEM BBIIIE, YEM BBIIIE €TO
€MKOCTbh U UHAYKTUBHOCTh. Ho mpu 3TOM OoJibIlias 4acToTa He SBISCTCS rapaHTHEH
MHTEHCUBHOTI'O MOTOKA. /{7151 mpoBeaeHnst cBOMX ONBITOB [ 'epil mpruMeHn JOCTaTOUYHO
IPOCTOE YCTPOMCTBO, KOTOPOE CErOHS TaK U Ha3bIBAIOT — "BUOparop 'epia'-
K0J1e0aTeNbHbIN KOHTYP OTKPBITOTO THIIA.
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OueHKa Hlokazamenu OUEHKU

3 [IpaBWIBHO NEepelaHa CYyTh OTKPBITHS.

Paccka3 comepkut ymoMuHaHue 00 OTKPHITOM KOJIeOaTeIbHOM
KOHTYpE.

5 Pacckas conepxut pusznueckoe o0ocHOBaHME U3ydeHus OMB

JAnaakTuyeckasi efuHULA: 2.6 BOCIPUHUMATH U HA OCHOBE IMOJYYEHHbBIX 3HAHUM
CaMOCTOATENIbHO OLIEHUBAaTh MH(POPMALIHIO, CoJlepKallytocs B coodmennsx CMU, Nn-
TEPHETE, HAYYHO-IOIYJISIPHBIX CTATHSX;

3ansitue(-1):

7.1.2.Ctpoenue sapa. JHeprus CBSI3U sapa. SnepHbie cuibl. PagnoakTHBHBIE
npeBpaienus. [IpaBuna cmemenus. Jlenenue siaep. 3akOH paJuoakTUBHOIO pacliajia.
3ananue Nel

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

[Tpumep:

OTKpBITHE PEHTTE€HOBCKUX JTyUdeil

PentrenoBckue jiyuu ObUTH OTKPHITHI B 1895 1. Hemerkum ¢uzukom Bunbreabsmom
Pentrenom. PeHTreH 3aMeTui1, 4To Py TOPMOKEHUU OBICTPBIX JIEKTPOHOB Ha JTFOOBIX
MPEMATCTBUAX BO3HUKAECT CUIILHO MPOHUKAIOIIEE U3ITYyYEHHUE, KOTOPOE YUECHBIN Ha3BaI X-
Jy4dami (B JaJIbHEHIIIEM 32 HUMU YTBEPJUTCS TEPMHUH «PEHTTEHOBCKHUE Tyun»). Korna
Pentren aepxan pyky Mexay TpyOKOH U 9KpaHOM, TO Ha SKpaHE ObLIA BUIHBI TEMHBIC
TeHU KocTel Ha ¢oHe Oosiee CBETIIBIX OYEPTAHUM BCE KUCTH PYKH.

CxeMa COBpEeMEHHOM PEHTI€HOBCKOM TPYOKHU JUIsl MOJTy4deHus X-Tydel MpeIcTaBiIeHa Ha
pucynke. Karozn 1 mpexacrasisier co6oii mogorpeBaeMyto BoiIbGpaMOBYIO CITUPAIIb,
UCITYCKAIOIIYIO 3JEKTPOHBI. [I0TOK 371eKTPOHOB (POKYCHPYETCS C TOMOIIBIO0 IUIUHIpPA 3, a
3aTeM COyAapsAeTCs ¢ METAJUIMUYECKUM 3JIeKTpoAoM (aHoaoM) 2. [Ipu TopmokeHUH
AJEKTPOHOB ITyYKa BO3HUKAIOT PEHTI€HOBCKUE yun. HanpsikeHue Mex1y aHOAOM U
KaTOJIOM JJOCTUTAET HECKOJBKUX JIECATKOB KUJIOBOJIBT. B TpyOKe co3zmaercs TiyOoKuid
BAKYyM; JIaBJICHUE I'a3a B HEW HE IPEBBILLIACT 10 Mm pT. CT.

CornacHo NpOBEACHHBIM UCCIIEIOBAHUSM, PEHTTCHOBCKHUE JTy4H JACHCTBOBAIIA HA
(GOTOIIACTUHKY, BBI3BIBAIM MOHU3AILIMIO BO3AYyXa, HE B3aUMO/ICHCTBOBAJIHU C
AIEKTPUYECKUMU U MATHUTHBIMU TOJIsiMU. Cpasy ke BO3HUKIIO MPE/IIOI0KEHUE, UTO
PEHTTE€HOBCKHUE JIyYH — 3TO 3JIEKTPOMATHUTHBIE BOJIHBI, KOTOPHIE B OTJIMYUE OT CBETOBBIX
JTy4ded BUIUMOTO y4acTKa CIeKTpa U yIbTPaPHOIETOBBIX JTyUei UMEIOT Topasio
MEHBIITYIO JUIMHY BOJHBI. HO eciii peHTreHOBCKOE U3ITydYeHHE MPEACTABISIET CO00i
AJIEKTPOMATrHUTHBIE BOJIHBI, TO OHO JOJIKHO OOHApYKUBATh TU(GPAKIIUIO — SIBJICHUE,
npucyliee BceM BuiaM BOJH. Judpakinio peHTTeHOBCKUX BOJIH Y1aJI0Ch HAOII01aTh Ha
Kpuctayax. Kpucrani ¢ ero nepuoandeckoi CTpyKTypou U €CTh TO YCTPOMCTBO, KOTOPOE
HEU30€KHO JIOJKHO BbI3BATh 3aMETHYIO AU(GPAKINUIO PEHTTEHOBCKUX BOJIH, TaK KaK JJIMHA
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ux OJIM3Ka K pa3Mepam aTOMOB.
1.CornacHo TeKCTy, peHTT€HOBCKUE JTy4Yr 00pa3yroTCs
1) mpu pacnpocTpaHEHUHU 3JIEKTPOHOB B BaKyyMe
2) npu pacrnpoCTpaHEHUU SIEKTPOHOB B razax
3) pu pe3KOM TOPMOKEHHH OBICTPHIX SJICKTPOHOB HA MPEMSTCTBHH
4) npu B3aMMOJICHCTBUU SJIEKTPOHOB C MOJIEKYJIaMH ra3a
2.Yto siBNsieTCS 1OKA3aTEIbCTBOM BOJIHOBOM IMPUPOJIbI PEHTT€HOBCKHUX JTy4eii?

1) BbICOKas MPOHMKAIOIIASA CIIOCOOHOCTh PEHTTEHOBCKUX JTyuen
2) B3aUMOJIEUCTBUE C AIEKTPUUECKUM TOJIEM
3) B3aUMOJICICTBUE C MATHUTHBIM I1OJIEM
4) nudpakius Ha KpUCTaIIax
3.KakoBa npupoaa peHTI€HOBCKUX JTy4yen?

PEHTIEHOBCKHUE YUYl — 3TO 3JIEKTPOMATHUTHBIC BOJIHBI, KOTOPHIC B OTJIUYUE OT
CBETOBBIX JIyueil BUAMMOTO y4acTKa CIIEKTPa U yJIbTPaPUOIETOBBIX JTyUde UMEIOT ropas3/io
MEHBIIIYIO JJIUHY BOJIHBI
4. Kakue BOJHOBBIE SIBJICHHS IPUCYIIHM PEHTTEHOBCKOMY U3JIYYEHUIO?
PEHTTC€HOBCKOE M3TyYeHUE TIPEICTABIIICT COOON IEKTPOMATHUTHBIE BOJIHBI, OHO
oOHapyxuBaeT nudpakiuio, UHTEPHEPESHITUIO, TTOIIPU3AIHIO- TO €CTh — SBIICHUS,
MPUCYIINE BCEM BUJAM BOJIH.

OI(EHKa Hokazamenu OUEHKU

3 TekcTt oHAT BCPHO, B OTBCTAX Ha BOIIPOCHI COACPIKATCA OIITNOKHU .

TekcT noHsT BCPHO, B OTBCTAX COACPKATCA OJUMH-/IBA HCAOYCTA.

5 TekcT NOoHAT U npoaHan3upoBaH. OTBETHI HA BOIPOCHI MTOJTHBIE U
VICUEPIIBIBAOIIIHE.

Junaktuyeckas eqmunna: 2.10 ucnonab30BaTh NpUOOpPETEHHBIE 3HAHUS U YMEHUS B
PAKTUYECKOM ESITEIbHOCTH U TIOBCEHEBHOM JKU3HU: /JIs1 0OecrieueHust 0€30MacHOCTH
KHU3HEACATEILHOCTH B MPOIIECCE UCTI0JIB30BAHMS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEACTB PATUO- U TEIICKOMMYHHUKAIMOHHOMN CBSI3U; OLICHKU BIIUSIHUS
Ha OpPraHU3M YeJI0BEKa U APYrue OpraHu3Mbl 3arpsi3HEHUS OKPYKAIOIICH Cpe/ibl;
pallMOHAILHOTO MPUPOAONOIb30BAHUS U 3aLIUTHI OKPYKAIOIIEH CPEIbI.

3ansaTue(-11):

4.1.4.29nexktpoemMkocTh. KoHneHcaTopbl U UX TUIBL. DJIEKTPOEMKOCTh IIII0OCKOTO
KoHJieHcaTopa. CoeIMHEHUE KOHJIEHCATOPOB. DHEPTHUSI JIEKTPUUECKOTO MOJIS.
4.3.6.271€KTPUYECKUI TOK B MOJIYIIPOBOJHUKAX.

4.4.3.MarauTHOE 1oJI€ B BELIECTBE. Y CTPOUCTBO U MPUHITUI ACHCTBUS
AIEKTPOU3MEPUTEILHBIX PUOOPOB

6.1.2.JIunzel . [loctpoenue nzodbpaxkenuii. ®opMysa TOHKON JTUH3HI.
6.1.3.0npenenenune GOKyCHOTO pacCTOSIHUS JTUH3BI
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6.2.2. Nurepdepennus ceera. [Ipumenenue uateppepeHnu

6.2.3.ludpakuus ceera. [ludpaxkumonnas pemerka. MizsmepeHue 1ivHbl CBETOBON BOIHBI
7.1.4 S nepuble peakuun. SnepHbIid peakTop. ATOMHBIE IEKTpocTaHIUU. TepMosiiepHas
peakuus

3ananue Nel

Urto takoe uzoronsl? Kak ux nonyyaror? [IpuBectu npuMepsl UCIIOIb30BaHUS
PaIuOaKTUBHBIX U30TOIMOB.

[Ipumepsr:IIpeBpanieHre aTOMHBIX s1€p BEWECTB B Apyrue sapa. [[pumenenue
PaJIMOAKTUBHBIX U30TOMNOB U MEUYEHBIX COCAUHECHUN ISl UCCIIEIOBAHUS OPTaHOB U CUCTEM
YeJIOBeKa C IIeJIbI0 paclio3HaBaHUs U JieueHus Oolie3Hell. PaaroakTUBHBIN MEeTO/| aHAIM3a
BellleCTBA. PaInON30TOINHBIE UCTOYHUKHU SHEPTUH.

OueHKa Hokazamenu OUEHKU

3 B otBeTe conepkaTcs HEAOUEThI MIIM OTBET HETIOJIHBIM.

4 B otBeTe comeprkarcs OJIMH-/IBa HEJAOYETA.

5 HpI/IBC,ZleHBI IMPUMCPHI ITOJIHBIC U UCUYCPIIBIBAIOIIINC.

3amanue Ne2

[Tepeuncnuth pakTOphl BO3AECHCTBUS paauallid Ha OPTaHU3M YEJIOBEKa U METObI 3aIUTHI
OT pagualnnu

[Ipumep oTBera:

(axkTopsbl Bo3aeicTBUS paguanuu

1. Bpems — yeM MeHbLIE TPOIOIKUTEIBHOCTD BO3ICHCTBUS, TEM JIYUIIIE;

2. PaccTrosiHME — 4yeM Jalplie OT UCTOYHUKA paJualliu, TEM JIyUlIE;

3. Ilperpanbl — yem OOJIbIIIE NPEMATCTBUI MEX]Ty YETOBEKOM U UCTOUHUKOM
PaaMOAaKTUBHOIO U3JIyUYEHHUS], TEM JIyUlIEe

MeToapbl 3alIUTHI:

DU3NIECKUE :

3anmra BpeMEHEM

3amuTa pacCTosIHUEM

3amuTa 3KpaHUPOBAHUEM
JleakTuBaIus MpoayKTOB, OOHEKTOB
3ammTa OpraHoB JbIXaHUS U KOXKHU
Bentunsiys noMeneHuid YuCThiM (He3apa’KeHHBIM) BOIYXOM
XUMHUYECKHUE

Hcnonb3oBaHre paguonpoTEKTOPOB
Hcnonp3oBaHne Meanpenaparos
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CaHUTapHO-TUTUEHUYECKNE MEPOTIPUSATHS

Hcrnonp30BaHue 3a1IUTHBIX MATEPHUAIIOB

buonoruyeckue:

HCTIOJIb30BAHUE TTPOAYKTOB , CBA3BIBAIOIINX PATUOHYKIUIBI
HUCII0JIb30BAHME BUTAMHHOB

YCKOPEHUE MPOLIECCOB BBIBEICHUS PAAUOHYKIUAOB U3 OpPraHu3Ma

Ouenka Ilokazamenu ouenku
3 B npuBeneHHbIX pakTOpax M METOJAX COAEPIKATCS HEIOUETHI WIH
OTBETHI HETOJIHbIE ( HE MEHee 2/3 MpaBUIbHBIX OTBETOB).
4 B npumepax conepkarcs OquH-1Ba HEJOYETA.
5 [IpuBeaeHBI MpUMEPHI IOJHBIE U UCUEPIIBIBAIOIIHE.

JupakTnyeckasi exMHANA: 2.2 OTIMYAaTh TUIOTE3bl OT HAYYHBIX TEOPUI;

3ansitue(-s1):

2.4.4 KontponbHas paboTa no pazaeny "MexaHuka"

4.1.1.OmeKkTpudecKkuii 3apsa ¥ €ro cBorcTBa. 3akoH KyioHa. DieKTpocTatuieckoe noiie.
Hanpsoxkernocts noss. [IpyHuun cyneprio3suiuy noJiei.

4.3.1.OmeKTpUdeCcKnil TOK B MeTalIaX. 3aBUCUMOCTb COITPOTUBJIEHUS OT TEMIIEPATYPHI.
CBepXITPOBOIUMOCT.

5.1.2.IlepeMeHHBII TOK, CTIOCOOBI €r0 MOTy4YeHHUs1.. MOIIHOCTh B IIETIH TEPEMEHHOTO
TOKa. MeTo/1 BEKTOPHBIX JUarpaMM.

5.1.3.ConpoTtuBieHue, EMKOCTh U UHIYKTUBHOCTD B IIEMU IEPEMEHHOIO TOKA.
5.2.1.2nextpoMaruuTtHbie BoJiHBIL. [IIkana OMB. [Tpunuunel paguocsssu. Paguonokaius
6.2.4.CneunanbHasi Teopusi oTHocuTeNnbHOCTH. [TocTynarsl. Crenctusi. PensruBucrckas
nuHaMmuKa. CBs3b MEXKy MacCOM U SHEPIrUei

7.1.1.Ctpoenue aroma. [InanerapHast mozenb atoma, ee npotuBopeuunsi. KBantossie
noctyJyiatel bopa. M3inyyeHne u nornouenne cBeta aroMoM. CeKTphl U CHEKTPATIbHBIN
aHau3.

3ananue Nel

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

2. IIpu 6ombapaupoBke amomunus 13AI127 a-gactunamu oopasyercs uzotomn gocdopa
15P30. Kakas yacTuiia HCITyCKaeTcsl Ipu 3TOM SJIEPHOM MIPEBPAICHUN? 3aNUIIINATE
SIEPHYIO PEAKITHIO.

3. Ilepuon nomypacnaja paguoakTuBHOTO Hoaa-131 pasen 8 cyrok. Paccuuraiire, 3a
KaKoe BpeMsl KOJIM4YeCcTBO aToMOB ona-131 ymensmutest B 1000 pas.

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

5. B kakotii aneMeHT npeBpariaercsa uzoromn topust 90Th232 nocne a-pacmana, nByx -
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[pacrajioB M €Ile OJJHOrO o-pacraja?

OueHKa Hokazamenu OUEHKU

3 [IpaBuriibHO pemeHsl 3 U3 5 3a1a4

4 [IpaBuiibHO pemiensl 4 U3 5 3a1a4

5 [IpaBuiibHO pelIeHsl 5 U3 S 3a1a4

JAupakTudeckas efuHuNa: 2.4 TpUBOJUTH IPUMEPHI, TOKA3bIBAIOIIUE, YTO:
HAOJIOACHUS U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM /17151 BBIABMKEHUS TUIIOTE3 U TEOPHIA,
MO3BOJISIIOT MIPOBEPUTH HCTUHHOCTh TEOPETUUECKUX BBIBOJOB; (PU3HUECKAsl TEOPUS JAET
BO3MOKHOCTb OOBSICHATD U3BECTHBIE SIBJICHUS IPUPOABI U HAyUHbIE (DAKTHI,
IIPEICKa3bIBATh €€ HEU3BECTHBIE SB-JICHUS;

3ansitue(-1):

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

4.1.1.OnexkTpudeckuii 3aps U ero cBoiictBa. 3akoH KynoHna. DnekTpocTaruueckoe moiie.
Hanpsxkennocts noss. [IpyuHuun cyneprio3suuuy noJiei.

4.2.2.0npenenenue I/IC 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHUKA TOKA.
HccnenoBanue nociie10BaTeIbHOTO U NapaluiesIbHOTO COEIMHEHUSI PE3UCTOPOB
4.3.4.9neKTprU4eCcKuil TOK B BakyyMe. JIByX3JIeKTpOHas JIamMIia . DIEKTPOHHO-JTy4ueBas
TpyOKa.

4.4.2.Cuna Amnepa. Cuna Jlopenua. Ux npumeHneHnue.

5.2.1.OnextpomarnutHsle BoaHBbL. [IIkana OMB. [Ipunuuns! paguocsssu. Paguonokanuys
6.2.4.CriennanbHast TeOpusi OTHOCUTENBHOCTH. [locTynartsl. CriencrBus. PensaruBucrekas
auHamMuKa. CBs3b MEXY Maccoil U SHEprueu

6.3.1.TeroBoe mu3nyuenue. ['unoresa [lnanka. KopnyckyisspHO-BOJHOBOM Tyanu3M.
CeTroBoe AaBineHrue. XUMUYECKOE JIEUCTBUE CBETA.

6.3.2.®otorddext. 3akonsl hoToddPdekrra. YpaBHeHne DWHINITEHHA.

6.3.3.Pemenue 3amay no reme "KBanrosas gpuznka"

7.1.1.Ctpoenue aroma. [Inanerapnas mozenb atoma, ee npotuBopeuunsi. KBantoBbie
noctyJyiatel bopa. M3inyyenune u nornoiieHue ceera aroMoM. CeKTpbl U CIEKTPATIbHbBIN
aHau3.

7.1.2.Ctpoenue siapa. DHEprus CBs3U sapa. JAnepHblie Cuibl. PainoakTHBHbBIC
npeBpaiuenus. [Ipasuna cmenienus. Jlenenue saep. 3akoH paiOaKTUBHOTO pacraja.
7.1.3.Metoabl HaOMIOAEHUS U PETUCTPALIMM HOHU3UPYIOIIUX U3TydeHuid. bruonornyeckoe
JNENCTBUE NOHU3HUPYIOIINX U3ITyUYCHHM.

3ananue Nel

[IpuBeauTe nprUMepPbl OTKPBITUM, CIIyKaIUX JOKA3aTeIbCTBOM CIO0KHOM CTPYKTYPBI
aToma.

OTKpbITHE PTEKTPOHA, paauOaKTUBHOCTH. [lepuoanueckuii 3akon MeHnzeneena,
dotoaddexr, onbiThl Pezepdopa (0 kak10M HY)KHO HEMHOTO PaccKas3arTh)
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Ouenka

Hlokazamenu OUEHKU

OTBeT HenoJIHbIN (MPUBENECHBI IPUMEPHI, HO HET OMUCAHUS

OTKPBITUIA)
4 OTBeT BEpPEH,HO B OITMCAHUU OTKPBITUN COJEPKATCS HETOUHOCTH )
5 OTBeT BEPHBI, OJIHBIN, PA3BEPHYTHIN, APTYMEHTUPOBAHHBIN.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
1

MO2KeT ObITh BbICTABJIEH ABTOMATHYECKH I10 pe3yJabTaTaM TEKYIIHUX KOHTpOJIeﬁ

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

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

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

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

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

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

Ouenka Ilokazamenu ouenku

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

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

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

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

3ananue Nel (M3 TeKylero KOHTPOJIsi)

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

Ouemca Hokazamenu OUEHKU

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

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

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

3aganue Ne2
OTBETUTH HA OJVH U3 TEOPETUUECKUX BOMPOCOB:

. UTOo Ha3bIBaETCsI MEXaHUYECKUM JIBUKECHUEM ?

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

. Uro takoe cuctema orcueta? [ yero oHa BBOAUTCS?

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

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

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

A W N =
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11.

12.

13.

14.

CpeIHEeN CKOPOCThIO MEPEMEHHOTO JBUKEHUS?

. UTo Ha3bIBalOT MTHOBEHHOM CKOPOCTBIO HEPABHOMEPHOTO ABMKEHM? Kaknm

CI0COOOM MOKHO OIPEIEIUTh MTHOBEHHYIO CKOPOCTh Teja?

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

JBU>KCHUH.

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

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

Hanummre dhopmyiibl, onuchIBaOIIMEe CBOOOIHOE MaICHUE TEI:

CkopocTsb Teina B 1r000i MOMEHT BPEMEHH;

I1yTb, MPOMAECHHBIN TENOM 3a ONPEACIICHHOE BPEMS;

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

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

PaBHO U KaK HAMpPaBJIEHO 3TO YCKOpPEHUe?

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

BBEpX:

CkopocTsb Teina B 11000l MOMEHT BPEMEHH;

MakcuMaiibHast BBICOTa IOAbEMA TENA;

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

0uem<a Ilokazamenu OUEHKU

3

OTBeT NpaBUIbHBINA HO HETOUHBIN WM HETIOJIHBIHN, WK COJEPAKUT
HE3HAYNTEIbHBIC OITMOKU

OTBeT NpaBUIbHBIN, HO HETIOJIHBIN

OTBeT MOJHBIN, TPaBUIIbHBINA, UCUEPIBIBAIOIINH.

JupakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

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

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

Oueuka Ilokazamenu OUEHKU

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

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

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

3aganme Ne2

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

Ouenka Ilokazamenu ouenku

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

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

5 Pemenne BepHoe, MoHOE, CACIaHa MPOBEPKA PA3MEPHOCTH

3ananue Ne3
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OTBETUTH HA OAVH U3 TEOPETUYECKUX BOIPOCOB:

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

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

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

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

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

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

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

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

popmyity?

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

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

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

13. TTouemy KIIJ] mexanu3zmoB Bcerga Mensbline 100%?

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

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

OTBeT NpaBUIbHBIN, HO HETIOJIHBIN

OTBeT MOJHBIN, TPAaBUIIbHBIN, UCUEPIBIBAIOIINH.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

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

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

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

Omnpenenure yckopeHue nugra.

Ouenka

Ilokazamenu OUEHKU

3

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

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

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

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

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

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

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

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

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

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

Bapuanr orBera:

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

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

2 "auano (popmynupoBka KenbBuHa):

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

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

2 nayajo (dhopmynuposka Kinaysuyca)

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

Ouenka Ilokazamenu ouenku

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

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

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

JAnnakTnyeckasi eIMHULA JJIs1 KOHTPOJIA:

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

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

Bapuanr otBera:

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

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

—
- F
ok =
R
w1t F =

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

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

Ouenka Ilokazamenu ouenku

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

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

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

JupakTuyecKas eIMHNLA 151 KOHTPOJISA:

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

JupaKkTuyeckas eJMHHUNA 1151 KOHTPOJIA:

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

3apanue Nel (M3 TeKyero KOHTPOJIsi)

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

Ouenka Ilokazamenu ouenku

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

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

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

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

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

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

OI(EHKa Hokazamenu OUEHKU

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

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

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

JAunakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

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

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

Ouenka Ilokazamenu ouenku

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

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

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

JlupakTHyecKasi eIMHNLA 151 KOHTPOJISA:

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

3apanue Nel (M3 TeKyero KOHTpOJIsi)

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

OI(EHKa Hokazamenu OUEHKU

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

Pa3MEPHOCTH.

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

Ne cemecTpa Bua npome:xyTo4HOM aTTecTanuu

2 DK3aMeH

JK3aMeH MO:KeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTPOJIeH

Texkymuii KoHTposb Nel

Tekyiuiit KOHTpoJb No2

Texyuuit KOHTpOJIb Ne3

Texymnit KOHTpOIb Ned

Texkymmi KOHTpOosb Ne5

Tekymniit KOHTPOJb Neb

Tekymuii KOHTpOJIb Ne'/

Tekymuit KOHTpOJIb Neg

Texymnit KOHTPOIBb Ne9

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

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

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

3apanue Nel (M3 TeKyero KOHTpOJIsi)

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

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

4 [TpuBeeH NpaBUIIbHBINA U MOJIHBINA OTBET C HEOOJIBIIUM HEIOUYETOM.

5 [IpuBeeH NpaBUIbHBIN U MTOJHBINA OTBET.

3aganue Ne2

3a/laHue Ha HaXOX/JIEHUE COOTBETCTBUS, HApUMEp (OJIMH U3 BAPUAHTOB) Y CTAHOBUTE
COOTBETCTBHE MEXAY MOHATUAMHU: | 1 2 rpymnit:

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

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

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

Ouemca Hokazamenu OUEHKU

3 [IpuBeEHBI B COOTBETCTBUE 2-3 TTOHATHS

4 [IpuBeneHbI B COOTBETCTBUE 4-5 MTOHATUI

5 [IpuBeEeHBI B COOTBETCTBUE BCE O TTOHITUI

3aganme Ne3

3aaHye Ha HaXOX/JIEHUE COOTBETCTBUS, HapuMep (OJIMH U3 BAPUAHTOB) Y CTAHOBUTE
COOTBETCTBHE MEXAY MOHATUAMHU: | 1 2 rpynit:

| rpynmna:pusznyeckoe sBJI€HUE, TUIIOTE3a, 3aKOH, TEOPHS, BELIECTBO, B3aUMOJICHCTBUE,
2 rpynna: CBeT NOrJIOMAeTCsl HE HEMPEPBHIBHO, a MOPLUUSIMHU; Y YEHHUE, CUCTEMA UIEH WIIH
MPUHLUIIOB,;

Bopna, npeBecuna, mactmacca; Y CKOpeHUe MPONOPUHOHAIBHO MTPUIIOKEHHON CUJIE U

o0paTHO MPOTOPITMOHAIIBHO MACCe Tea;
[Iporeccsl 0OMeHa BEIIeCTBOM, SHEPTHUEH, MH(DOpMaIueH, AesITeIbHOCTRI0; Pacmpenne

TEJI [P HArPEBaHUU;

OMBHKa Hokazamenu OUEHKU

3aganue Ned
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Teopetrdeckuii BOMpoc Ha ONpeieieHue OCHOBHBIX MOHITUN T€OMETPUIECKON 1
BOJIHOBOU OIITUKU:

OTBETUTH HA OJWH U3 BOIPOCOB:

1) Onpenenenrie NOHATUN CBETOBOM JIyd; OTpakeHHE CBETa, U Py3HOE U 3epKaTbHOE
oTpaxxeHue; rpadudeckas MOIeIb OTPAKEHUS CBETA;

2)3amnucath (HOpMyIUPOBKY 3aKOHA OTPAKECHHSI CBETA, 3aKOHA TIPSIMOJIMHEHHOTO
pacrpoCTpaHEHUsI CBETA;

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

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

5)HapucoBaTh rpadguyeckyro Moe/b MPEIOMJICHUS CBETA Ha TPaHUIIe pa3jiesia IBYX Cpel,
6)/atb onpeeneHue MOHATUM JIMH3a, COOMPAIOIIUE U PACCEUBAIOIINE JIMH3BI, TOHKAs
JIMH3a, ONITUYECKUN LIEHTP, ONTUYECKUE OCH, POKYCHI JIMH3bI, POKYCHOE PACCTOSTHUE,
ONTUYECKAs CUJia JIMH3BI;

7)3anucath GOpMyTy TOHKOW JIMH3bI M MPABUJIO 3HAKOB;

8)I'paduueckast MosIeTh IOMyYCHHS H300pAKEHUS B JIMH3E; XOJT U3BECTHBIX JTyUeH.
9IlocTpouth M300paKEHNE B TOHKOW COOMPAIOIIECH B pacCEHBAIOIICH JIMH3aX

10) Jlaiire onpenenenue naTeppepeHin cBeta. Kakre MICTOYHMKY CBETAa HAa3bIBAIOT
KOTE€pPEHTHBIMU ?

11) Kakum cioco6oM mostyyaroT KorepeHTHbIe CBETOBbIE BOJIHBI?[louemy He MOTyT
UHTEPPEPUPOBATH BOJIHBI, UAYIIKE OT JIBYX HE3aBUCHUMbBIX UCTOUYHHUKOB CBETA?

12) Kakoe cBeTOBOE M3Ty4YeHUE HA3BIBACTCS MOHOXPOMATHYCCKUM ?
13)ChopmynupyiiTe yCI0BUS YCUIICHUS U OCTa0JIeHUSI UHTEPPEPUPYIOMINX CBETOBBIX
BOJIH.

14)["'ne ucnonb3yercs siBiaeHUE UHTEp(PEpeHIuu cBeTa?

15)B uem coctour siBinenue nqudpaxuuu ceeta? [Ipu kakux yciaoBuUsiX HAOI0aeTCs
audpakius ceera?

16) Urto mpencrasnsieT coboit audpakimonHas pemerka? Kakoit Bug umeer
nudpakiMoOHHAs KapTUHA, TTOJIYYeHHAs C IIOMOIIBI0 JUGPAKIIMOHHON PEIIEeTKH MPU
OCBELIECHUH

€€ MOHOXPOMAaTUYECKUM CBETOM? MPHU OBEIICHUH OETBIM CBETOM?

17) Ilpuseaure Gopmyny audpakinoHHOM pemieTku. Kak onpenensieTcs: AjiMHa CBETOBON
BOJIHBI C TIOMOIIBIO TU(PPAKITMOHHON PEIIeTKH?

. Harrpumep:

B yem coctourt siBnenue nudpakiuu ceeta? [Ipu kakux yciaoBHsX HaOI0aeTCs
nugpakuus ceera?

Orser:

Jndpaxuus Bons (nar. diffractus — GyKBaIbHO Pa3TOMAHHBI, EPETOMAHHBIN, OrMGaHIE
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NOPENsITCTBUS BOJTHAMU) — SIBJIEHUE, KOTOPOE MOYXHO pacCMaTpUBaTh

KaK OTKJIOHEHHE OT 3aKOHOB T€OMETPUYECKOI ONTUKH MPU PACIPOCTPAHEHUH BOJIH.
[lepBoHavaIbHO OHATHE NTUPPAKIUU OTHOCUIIOCH TOJIBKO K OTMOAaHUIO BOJTHAMU
MPEIATCTBUN,

HO B COBPEMEHHOM, 00Jiee IIMPOKOM TOJIKOBAHHH, C IU(paKirent CBA3BIBAIOT BECbMa
LIIMPOKHI KPYT SIBJIEHUM, BOZHUKAKOUIUX [IPU PACIPOCTPAHEHUH BOJIH B HEOJHOPOIHBIX
cpenax,

a TaKKe MPH pacHpOCTPaHEHUHU OIPaHUYEHHBIX B IPOCTPAHCTBE BOJIH. I pakius TeCHO
CBsI3aHA C siBJIEHHEM HHTepdepeHuuu. bonee Toro, camo siBjaeHue quppakuy 3a4acTyro
TPAKTYIOT KaK YaCTHBIN Cilydail uHTeppepeHInu (MHTepPEepeHLIns BTOPUYHBIX BOJIH) .
Haubonee cuiabHO OHM NMPOSIBIIAIOTCS NIPU pa3Mepax HEOJIHOPOAHOCTEN CPAaBHUMBIX C
JUIMHOM BOJHBL. [Ipu pasmepax HEOMHOPOIHOCTEN CYIECTBEHHO IIPEBBILIAIINX JJINHY
BOJIHBI (Ha 3-4 mopsiaka u 6osee) , ABIeHUEM TU(PPaKIUK, KaK MPABUIIO, MOXKHO
npeHeopeyb

Ouenka Ilokazamenu ouenku

3 Jlano onpeneneHue TUQPPaKIAH

4 JaHo onpenenenure nudppakiiui U YCIOBUsI €€ HAOIIOIeHUS, HO B
OTBETE COAEPKATCSI HETOYHOCTHU WJIM OTBET HE MOJIHBIMN.

5 [TonHbIN U NPABUIIBHBIN OTBET.

3ananue Ne5

Teopernueckuii BONpoOC Ha ONPEAECICHUE OCHOBHBIX MOHITUI T€OMETPUUECKON U
BOJIHOBOU ONTHUKH:

OTBETUTH HA OJMH U3 BOIIPOCOB:

1) Onpenenenrie MOHATUN CBETOBOM JIyd; OTpaKeHHE CBeTa, TudPy3HOE U 3epKaTbHOE
OTpaKeHUE; Tpaduyeckast MOJCNIb OTPAXKEHUSI CBETA;

2)3anucaTth GOPMYITUPOBKY 3aKOHA OTPAKEHUS CBETA, 3aKOHA MPSIMOJIMHEHHOTO
pacnpoCTpAHEHHUSI CBETA;

3)[ath onpeaeneHue MOHATHN: MPEIOMIICHUE CBETA, TOKA3aTEIN TPEIOMIICHHS
(a0COFIOTHBIN U OTHOCHUTEIIbHBIN ), IOJTHOE OTPAKEHUE, TIPEACIbHBIN YTOJI TOJTHOTO
OTPaXEHUSI;

4)ChopmyaupoBaTh 3aKOH MTPEIOMIICHHUS CBETA; 3aMKcaTh ypaBHEHHE JIJIs pacyeTa
NPEAEIBHOTO yTJIa MOJTHOTO OTPAKECHUS;

5)HapucoBats rpaduueckyro MoJieb IPeOMIICHHS CBETa Ha TpaHulle pas3zelia IByX cpell,
6)/laTh onpeeneHye MOHATUN JTUH3a, COOMPAIOIINE U PACCEUBAIOIINE JIMH3bI, TOHKAs
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JIMH3a, ONITUYECKUN LIEHTP, ONTUYECKUE OCH, POKYCHI JINH3BI, POKYCHOE PACCTOSHUE,
ONTUYECKAs CUJjia JIMH3HI;

7)3anucaTth GOpMyTy TOHKOM JIMH3bI U MPABUIIO 3HAKOB;

8)['paduueckas MoAeNb MOTyYEHUS U300PAKEHUS B JIUH3E; X0/ U3BECTHBIX JIyUeH.
9)ITocTpouts n300pakeHNE B TOHKOM COOMPAFONICH U PACCEUBAOIICH JTMH3aX

10) Maiite onpenenenne narepdepeHuu cBera. Kakue MCTOUHMKY CBETa HA3hIBAIOT
KOTE€PEHTHBIMU ?

11) Kakum crioco60om mosy4daroT KorepeHTHbIE CBeTOBbIE BOJIHBI?[louemy He MOTyT
UHTEPPEPUPOBATH BOJIHBI, UIYIIKE OT JIBYX HE3aBHCHUMbBIX UCTOUYHHUKOB CBETA?

12) Kakoe cBeTOBOE M31yueHHE HA3bIBACTCS MOHOXPOMATHUECCKUM?
13)ChopmynupyiiTe ycaoBusi yCUIICHUS U 0CiabaeHuss MHTEPHEPUPYIOLINX CBETOBBIX
BOJIH.

14)I"'ne ucnonb3yeTcs siBICHUE UHTEPPEPEHLINH CBETA?

15)B uem coctour siBinenue nudpaxiuu ceeta? [Ipu kakux yClIoBUSX HAOIIOaeTCs
nugpakuus ceera?

16) Yto npencrasnser coOoit nudpakunonHas pemerka? Kakoil Bug umeer
mudpakMOHHAs KapTUHA, TTOJIYYSHHAS C TIOMOIIIBI0 TUGPAKIIMOHHON PEIIETKH MPU
OCBEIICHUH

€€ MOHOXPOMAaTUYECKUM CBETOM? MPHU OBEIICHUH OETTBIM CBETOM?

17) IIpuBeaute dhopmyiy audpakiimoHHOMN pemeTku. Kak onpeaensercs JiIuHa CBETOBOM
BOJIHBI C TIOMOIIBIO TU(DPAKITMOHHON PEIIeTKH?

. Hannpumep:

B uem cocrourt siBnenue nugpakuuu ceeta? [Ipu kakux yciaoBHsIX HaOI0gaeTCs
nudpakiys ceera’?

Otser:

Jndbpaxuus Bons (nar. diffractus — GyKBaIbHO Pa3TOMAHHBIH, EpPETOMAHHBIN, OrHOAHIE
MPENsTCTBUSA BOJHAMU) — SIBJIEHUE, KOTOPOE MOKHO paccMaTpuBaTh

KaK OTKJIOHEHHE OT 3aKOHOB F'€OMETPUYECKON ONTHKHU IIPHU PACIIPOCTPAHEHUHN BOJIH.
[lepBoHayanbHO MOHATHE AU(PPAKIIUN OTHOCHIOCH TOJIBKO K OTHOaHUIO BOJIHAMU
IIPEISTCTBUM,

HO B COBPEMEHHOM, 0oJiee IUPOKOM TOJIKOBAHUH, C TU(paKueii CBI3bIBAIOT BEChMa
IIMPOKHUIA KPYT SIBJICHUI, BOSHUKAIOIINX [IPU PACIPOCTPAHEHUH BOJIH B HEOJHOPOIHBIX
cpenax,

a TaKKe MU pacpOCTPAHEHUHU OIPaHUYEHHBIX B IPOCTPAHCTBE BOJIH. I pakius TeCHO
CBsI3aHA C sIBJIEHHEM HHTepdepeHuu. bonee Toro, camo siBjaeHue quppakuuy 3a4acTyro
TPaKTYIOT KaK YaCTHBIN cityyall uHTepepeHnu (MHTepdepeHIuss BTOPUUHBIX BOJH) .
Hauboiee cuiabHO OHU MPOSIBIISIIOTCA MIPU pa3Mepax HEOAHOPOIHOCTEN CPABHUMBIX C
JUTMHOM BONHBL. [Ipu pazmepax HEOAHOPOIHOCTEN CYIIECTBEHHO MPEBBIILAIOIINX AJIUHY
BOJIHBI (Ha 3-4 nopsika u 6oJee) , iBieHreM AUGPaKINU, KaK TPaBUio, MOKHO
npeHeopeyb
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0uem<a Ilokazamenu OUEHKU

3ananue Ne6

TeopeTrnuecknil BOIPOC HA ONPEIECIIEHUE OCHOBHBIX MOHSATHI BOJTHOBOU
(3JIEKTPOMArHUTHOM ) TEOPUHU.

OTBeTUTH HA OJMH U3 BOIPOCOB:

1)Uto Takoe aneKTpoMarHuTHbIe Kosiebanus? UTo Ha3bIBaeTCs KoJeOaTeIbHBIM
KOHTYpOM?

2) 3anucaTh ypaBHEHHE JIEKTPOMArHUTHBIX KojieOaHui. Kakue BeTMUHBI BXOAST B 3TO
ypaBHEHUE?

3) 3anucatb 1 00BACHUTH hopmyity TomcoHa.

4)ChopmynupoBaTh runote’y Makcpeiia. JlaTe onpeaesieHue 2JIeKTPOMarHuTHOTO TTOJIS.
5) OnextpomarnuTtHas BojiHa. CBolictBa OMB. Jlnanazonst OMB.

6) Uro Takoe paanoBosiHbl? KakoBbl UX coiicTBa?

7) IlpuHIMIIBI paIuOCBsI3U (MOIYJISIIIUS U IETEKTUPOBAHUE)

8) Uto Takoe paauonokanus? YTo MOKHO OMpPEAETUTh C TOMOIIBIO PaguoiokaTopa?

Hanpuwmep:

Urto Takoe 3nekTpomarauTHas BosiHa? CBoiictBa OMB. [lepeuncinure OCHOBHbIE
nuvarna3oHsl OMB.

[IpumepHbIN OTBET:

DJIEKTPOMAarHUTHOE MOJIE - 3TO COBOKYITHOCTh JIEKTPUYECKOTO U MArHUTHOTO TOJIEH,
MO3TOMY B Ka)KJI0OM TOUKE CBOEr0 MPOCTPAHCTBA OHO OMMCHIBAETCS ABYMSI OCHOBHBIMH
BEJIMYMHAMU:

HANPSYKEHHOCTBHIO 3JIEKTPUYECKOTO Mo E M MHAYKUHUEN MarHuTHOTO noJis B.

Tak Kak 3JIeKTPOMarHUTHOE MOJIe MPEJCTABIISIET COOOM MPOIeCC TPEeBpaIeHUS
3JIEKTPUYECKOTO MOJII B MATHUTHOE, a 3aTEM
MAarHUTHOTO B 3JIEKTPUYECKOE, TO €T0 COCTOSIHUE MMOCTOSIHHO MEHsieTcs. PacipocTpaHssich
B IIPOCTPAHCTBE U BPEMEHHU,

OHO 00pa3yeT AIeKTpOMarHuTHeIC BOJIHBL. McTournkom DMB cirykat 3apsiipl.
JBUXKYIIUECS C YCKOPEHHUEM.

B 3aBHCHMOCTH OT YaCTOTHI U JUTMHBI 3TU BOJHBI PA3NIETSIOT HA PAOUOBOIIHYL,
mepazepyosoe uiyiueHue, UHPpPaKpacHoe usiydenue, BUOUMbLL ceem,
yaempaguonemogoe usnyienue,
penmeenosckoe u camma-usiyuerue. Cpoiictea OMB: pacnipocTpaHsOTCs ¢ MOCTOSIHHOM
ckopocThio ¢c=300000 kM/c( B BakyyMe).
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O6nanaroT Heprueil 1 UMNIyJabcoM. [IposBIAIOT CBOMCTBA OTpaKEHUS U IPEITOMIICHHS,
aucnepcuu, uHTepdepeHunu u AU paKiumu.

DNeKTpOMarHuTHAas BOJHA-MIONEPEYHasl.

BekTopbl HAaNPSHKEHHOCTU M UHAYKIUU 3JIEKTPOMAarHUTHOTO MOJIsl B3aUMHO
MEPHEHANKYJISIPHBI, a INIOCKOCTh B KOTOPOM OHHM JIEXKAT, IEPIIEHAUKYJIIpPHA HAPABIICHUIO
pacupoCTpaHEHUs BOJIHBI.

Ouenka Ilokazamenu ouenku
3 [lano onpenenenune SMB.
4 JlaHO ompeniesieHne 1 MepevyrciIeHbl OCHOBHBIE CBOMCTBa OMB.
5 JlaH MOJIHBIN U COAEP)KATEIbHBIN OTBET, IEPEUYHNCIIEHbI CBOWCTBA U
nuara3oHsl DOMB.

3apnanue Ne7

Teopernyeckuii BOIPOC Ha ONpPEIETICHUE OCHOBHBIX MOHATHI BOJTHOBOM
(9JIEKTPOMATrHUTHOM ) TEOPHH.

OTBETUTH HA OJWH U3 BOIPOCOB:

1)Yrto Takoe aneKTpoMarHuTHeIe Kosiebanus? YTo Ha3bIBaeTCs KojaeOaTeIbHbIM
KOHTYpOM?

2) 3anucaTh ypaBHEHUE SJIEKTPOMArHUTHBIX KoJieOaHuii. Kakue BeTuruHbI BXOAST B 3TO
ypaBHEHHE?

3) 3anucath u 00BsICHUTH hopmyny TomcoHa.

4)ChopmynupoBaTs runote’y Makcpeiia. JlaTe onpeaesieHue 3JICKTPOMAarHUTHOTO TTOJIS.
5) OnextpomarnuTtHas BojiHa. CBolictBa OMB. Jlnanazounst OMB.

6) Uto Takoe paanoBoiaHbl? KakoBbl ux coiictBa?

7) IpuHIUIel paguocBsizu (MOAYJISLUS U JETEKTUPOBAHUE)

8) Uto Takoe paguosiokanus? UTo MOKHO ONPeNeauTh ¢ TOMOIIBIO paguosiokaTopa?

Hanpuwmep:

UYro Takoe anexkTpomarauTHas BosiHa? CeorictBa OMB. Ilepeuncinure 0OCHOBHbBIE
nuana3onsl OMB.

[IpumepHBIl OTBET:

DJIEKTPOMArHUTHOE MOJIE - 3TO COBOKYIHOCTbD 3JIEKTPUYECKOTO U MArHUTHOTO MOJIEH,
II0O3TOMY B Ka)KJIOM TOYKE CBOEr0 MPOCTPAHCTBA OHO ONMCHIBAETCS ABYMSI OCHOBHBIMHU
BEJINYNHAMMU:

HaIPSHKEHHOCTBIO 3JIEKTPUYECKOro noJist £ U MHAyKIMer MarHuTHOro mosis B.

Tax Kak 371€eKTpOMarHUTHOE I0JIE MPEICTABISAET COOOM MpOIECC MPEBPAILIEHUS
AIIEKTPUYECKOTO MOJISl B MArHUTHOE, a 3aTEM

MarHuTHOTO B 3JIEKTPUYECKOE, TO €r0 COCTOSIHUE MOCTOSIHHO MEHAETCs. PacrpocTpaHssch
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B IIPOCTPAHCTBE U BPEMEHHU,
OHO 00pa3yeT AeKTpoMarHuTHeIe BOJHbL. MicTounnkom DMB cityxat 3apsiibl.
JBHKYIIUECS C YCKOPEHHUEM.

B 3aBHCHMOCTHM OT YacCTOTBI ¥ JUTMHBI 3TH BOJIHBI Pa3JIESAIOT HAa paOUOBOIHbYI,
mepazepyogoe usiyueHue, UH@GpaKpacHoe usrydenue, BUOUMbLL ceem,
yavmpaghuonemosgoe uznydenue,
penmeenogckoe u camma-uznyyenue. Cporictea OMB: pacnipocTpaHsIOTCS C MOCTOSTHHOM
ckopoctbio c=300000 kM/c( B Bakyyme).

OO6nanaroT Heprueit 1 UMIyJabCcoM. [IposBIAIOT CBOMCTBA OTPaKEHUS U TIPEITOMIICHHS,
aucnepcuu, uHTepdepeHuy u AupaKiuu.

DJIEKTPOMAarHuTHasl BOJIHA-IIONIEPEYHasI.

BekTopel HAanpsKEHHOCTU M MHIYKIIUH 3JIEKTPOMArHUTHOTO MOJIsl B3aUMHO

MEePIEHANKYJISIPHBI, a INIOCKOCTh B KOTOPOW OHM JIEKAT, NEPIICHANKYJIIAPHA HAIIPABJICHUIO
pacrpoCTpaHEHUsI BOJIHBI.

Oueuka Ilokazamenu OUEHKU

3ananue Ne8
Teopetndeckuii BOmpoc Ha OMpeeeHUe OCHOBHBIX MOHITUN KBAHTOBOW ONTHKH.
OTBETUTH HA OJVH U3 BOMPOCOB:

1. 1.Yto u3yuaet kBanToBas ontuka? Kak ona paccmarpuBaet cBetr? UeMy paBHa
sHeprus u uMiyibc potoHa? Packpoiite (pu3HUECKyIO CYyIIHOCTh KOPITYCKYJISIPHO-
BOJIHOBOT'O JTyaJli3Ma CBETa.

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

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

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

5. 5.B 4em 3akntouaercss Xumuieckoe aercteue ceera? Kak oo nposisisercs?
Kakyto posib B ’KM3HU pacTEHUI 1 MUKPOOPTaHU3MOB UTPaeT GOTOCUHTES?
Pacckaxute o monyyeHuu Gpororpaduu u ee NpUMEHEHUU.

Hanpumep: ChopmynupoBaTs kBaHTOBYIO Tunote3y Ilnanka. Uto Takoe OTOHBI, KAKOBBI
UX cBOMCTBA?
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[IpumepHBIN OTBET:

I'mnore3a Ilmanka — gBsi€TCS MPEANOTO0KEHUEM TOTO, UTO ATOMbBI HCITYCKAIOT
3JIEKTPOMArHUTHYIO SHEPTUIO

(CBET) OTAEIbHBIMYU MOPLUUSIMU — KBAHTaMU, 4 HE HEMPEPHIBHO.

DHeprus Kaxja0i NOpLUUH SIBISETCS NPONOPIUOHATBLHON YacToTe U3nydeHus: £ = hv, roe
h=06,63°10-34 1xe*c—

siBiiseTcs mocrosiHHoM Ilinanka, v — aBisgercsa yactotoii ceeta. KBanToBasi

TEeOPHs HAYaJIa pa3BUBATHCA MOCIE OTKPBITHS

[Imanka. I'nnore3a [1nanka Haiia SKCIIEPUMEHTAIIBHOM ITOATBEPKACHUE B OTKPBITUH

dboToaddexra,

(1)OT0XI/IMI/ILICCKI/IX pCaKHHﬁ, JaBJICHUH CBCTA, SABJICHHUHU JIIOMUHCCICHIIUHN.

OcHoBHbIe cBOCTBa GOTOHA

1. SBnsgercs yacTuen
3JIEKTPOMArHUTHOTO MOJIS.

2. JIBUKETCS CO CKOPOCTHIO CBETA.

3. CymecTByeT TOJAbKO B JIBUKEHHM.

4. OctaHoOBUTH (POTOH HEJI35: OH JTUOO
JBUXKETCSI CO CKOPOCTHIO,

5. paBHOM CKOPOCTH CBETA, JIMOO HE
CYILIECTBYET; CIEA0BATEIbHO, Macca
nokosi GOTOHA paBHA HYJIIO.

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

CormacHo TCOPHUHN OTHOCHUTCIIbHOCTHU

OHCPI'UAg BCCraa MOKET OBITH BEIYHMCIIEHA KaK
2

B =mc

:=-J|::rﬂb_,|§‘

Orcrona - macca pomona. t

hv h

p=mc=—=—
Hmnynsc pomona C A
Nmrmynibe (hoTOHA HAMpPaBIICH 110 CBETOBOMY

MyYKY.

Hanuune HMITYJIbCa IMMOATBEPIKAACTCA
9KCIICPUMCHTAJILHO: CYIICCTBOBAHNUECM
CBCTOBOI'O AAaBJICHH.
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OueHKa Hlokazamenu OUEHKU

3 CdopmynupoBana rumnoresa [Inanka.

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

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

3ananue Ne9
TeopeTnyeckuii BONPOC HA ONPEAECICHUE OCHOBHBIX TOHSITH KBAHTOBOW ONTHKH.
OTBETUTH HA OJWH U3 BOIPOCOB:

1. 1.Yrto u3yuaer kBanToBas ontuka? Kak ona paccmarpuBaet cBeT? Uemy paBHa
sHEeprus u uMiyibc ¢porona? Packpoiite GU3NUECKYIO CYIIIHOCTh KOPITYCKYJISPHO-
BOJIHOBOTO JyaJIM3Ma CBETA.

2. 2. CpopmynupoBaTh KBaHTOBYIO runote3y Ilnanka. Uto Takoe ¢OTOHBI, KAKOBBI
UX CBOMCTBA?

3. 3.Kakoe siBnenue HazpiBaetTcs (otodpdpexrom? BuytpeHHum potodrpdexrom?
Chopmynupyiite 3aKoHbI BHeLTHEro ¢poToaddexra. JlaitiTe onpenenenre KpacHOH
rpanuisl Gotodrddexra. Kak Brl moHrMaeTe 6€3bIHEPIIMOHHOCTD (PoTo3hPexTa?
JlaiiTe onpeneneHue 3aepKUBAIOIIET0 HAMPSKEHUS .

4. 4.]latiTe 0OBCHEHHE TABJICHUIO CBETAa HA MIOBEPXHOCThH TeJa C TOYKU 3PCHHUS
BOJIHOBOM M KBaHTOBOM Teopui. KTO BIiepBbIE SKCIEPUMEHTAIIBHO U3MEPUIT
naBiieHne cBera? Kak BIUMCINUTD 1aBIEHUE CBETA HA TOBEPXHOCTh?

5. 5.B 4em 3akntouaercs XUMUUecKoe aercTBue ceera? Kak oHo nposiisercs?
Kakyto ponb B KU3HU pacTEHUN U MUKPOOPTaHU3MOB UTpaeT (HoToCUHTE3?
Pacckaxute o mosnyueHuu Gpororpaduu u ee NpUMEHEHHUU.

Hanpumep: ChopmynupoBaTs kBaHTOBYIO runote3y [lnanka. Uto Takoe OTOHBI, KAKOBBI
UX CBOMCTBA?

[IpumMepHBIl OTBET:

I'mnotre3a Ili1anka — SABIAETCS NPEANOIOKEHUEM TOTO, YTO ATOMBI UCITYCKAKOT
3JIEKTPOMArHUTHYIO SHEPTHUIO

(cBET) OTAEIbHBIMU HOPLUUSIMU — KBAHTaMU, @ HE HEMIPEPHIBHO.

DHeprus KaXx70i MOPIUH SBISETCS MPOMOPIIMOHATLHON YacToTe U3nyueHus: £ = hv, e
h=16,63¢10-34 Ixe*c—

sBiseTcsa mocrossHHou Ilmanka, v — sBisiercs yactoron ceera. KBanroast

TEOPHUS HAYaJIa pa3BUBATHCA OCJIE OTKPBITHS

[lmanka. I'nnores3a I[1nanka Halia SKCIIEpUMEHTAIIBHOM ITOATBEPKIACHUE B OTKPBITUH
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dboToarddexra,

(1)OTOXI/IMI/I‘ICCKI/IX p@aKHHﬁ, JAaBJICHUH CBCTA, ABJICHHUHU JIFIOMHUHCCICHIINHN.

3. CymecTByer
JIBUYKETCS CO

CYILIECTBYET;

OcHoBHbIE cBOMCTBA GOTOHA

1. SABnsgercs yactuuen
3JEKTPOMArHUTHOTO MOJIS.

2. JIBUXKETCSI CO CKOPOCThIO CBETA.

4. OctaHoBUTH (DOTOH HENB3S: OH JINOO

5. paBHOM CKOPOCTH CBETA, JIMOO HE

nokosi GOTOHA paBHA HYJIIO.

TOJIBKO B IBU)XCHHMU.

CKOpPOCTBIO,

CJICOOBATCIBHO, MacCa

Duepzus homona:

E=hvuE = kol E=hv

CornacHo T€OpUH OTHOCUTEIIBHOCTH
DHEPIHS BCETJa MOXKET OBbITh BRIYMCIICHA KaK

E = me?
hw P=
i — —2
Orcrona - macca pomona. C
hv h
p=ic=—=—
Hmnynvc pomona C A

Wmrynbe poToHA HAMIpaBiIeH MO CBETOBOMY
MYyYKY.

:=-J|::rﬂb_,|§‘

Hannune nMnynbca noaTBEpkKIaeTCA
AKCIEPUMEHTAIBHO: CYIIECTBOBAHUEM
CBETOBOTO JIaBJICHHUS.

Ouenka

Hokazamenu OUEHKU

3aganue Nel(

Cdopmynupyiite kBaHTOBbIE TTocTyaThl bopa. Kak npoucxoaut uzinyuenue u
norjoieHue ceera aromom? Henocratku Teopun bopa.

Ouenka

Hokazamenu OUEHKU
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3 CdopmynupoBansl noctynatsl bopa.

4 CdopmynupoBansl ioctysarsl bopa. Jlano o0bsiCHEHUE U3ITyUYEHUS U
MOTJIOIIEHUS CBETa ATOMOM.

5 CdopmynupoBanbl mocTysatel bopa. JlaHo 0ObsICHEHUE U3ITYUYSHUS U
MOTJIOIIECHUS CBETA aTOMOM.
[lepeuncienbl HEIOCTAaTKU Teopuu bopa.

3aganue Nell
Cdopmynupyiite kBaHTOBbIE TTOCcTyHaThl bopa. Kak npoucxoaut uzinyuenue u
noryionieHue cgeta aromom? Henocratku reopun bopa.

Oueuka Ilokazamenu OUEHKU

3aganue Nel2
SBneHust, MOJTBEPKIAIOIINE CIOXKHYIO CTPYKTYpy atoma. OnbiTel Pezepdopra.
[InanerapHast Mozielib aTOMa, €€ MPOTUBOPEUUSI.

Ouenka Ilokazamenu oyenku

3 IlepeuncrneHsl sBICHUs, IOATBEPKIAIOIINE CIOKHYIO CTPYKTYPY
aToma.

4 [lepeuncneHsl SBIEHUS, IOATBEPKIAOIINE CIOKHYIO CTPYKTYPY

atoma. Pacckazano o cytu onsiToB Pezepdopaa.

5 [IepeunciieHsbl IBIEHUS, IOATBEPKAAOIIME CIIOKHYIO CTPYKTYPY
atoma. Pacckazano o cytu onsiToB Pesepdopaa.
OObsicHEHa TJIaHeTapHAast MOJIEIb aTOMAa U yKa3aHbl €€ HEeJJOCTATKHU.

3aganue Nel3
SABneHust, MOTBEPKIAIOIINE CIOXKHYIO CTPYKTYpy atoma. OnbiTel Pesepdopa.
[InanerapHast Mozielib aTOMa, €€ MPOTUBOPEUHSI.

Ouenka Ilokazamenu ouenku

3aganue Nel4

Pacckazath 0 MeTo/1ax perucTpaliui HOHU3UPYIOIUX U3TydyeHuil ( cuetuuk [ elirepa,
Kawmepa Buiibcona, my3pIpbKOBasi Kamepa,

MeToT GOTOAIMYIBCHI). UTO MOXKHO y3HATh 1O TPEKY YaCTULIBI?
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OMBHKa Hlokazamenu OUEHKU

3 Paccka3aHo He MeHee 4eM O IBYX METOAAaX PEruCTpaLuu.

Pacckazano o YCTBIPCX MECTOAAX PCrUCTpaliu.

5 Paccka3zano o 4MeTofax perucTpalui HOHU3UPYIOINUX U3IIYyYEHUH,
NePEUNCICHbl XapaKTePUCTUKH,
KOTOPbIE MOKHO ONPEEIUTh N0 (hoTorpaduu Tpeka YaCTHIIbL.

3apanue Nel$S

Pacckazath 0 MeTO/1ax perucTpalui HOHU3UPYIOIINX U3TydeHui ( cueTuuk [ elirepa,
Kamepa Buiibcona, mmy3sIpbKOBasi KaMepa,

MeTon1 hoTodmymbcuit). YTo MOXKHO Y3HATH 1O TPEKY YaCTHUIIBI?

OI(EHKa Hokazamenu OUEHKU

3apanue Nel6
Jlath ornpeneneHne MOHATHAM : TJIAHETA, 3B€3/1a, TajakTuka, Beenennasd. [IpuBectu

IIPUMEDBL.

Ouemca Hokazamenu OUEHKU

3 I[aHBI OIIPCACIICHUA KAK MUHUMYM JIBYM ITIOHATHUSAM.

4 JlaHbI onpeieNIeHNs TPEM MOHSTHUSM.

5 I[aHI)I OIIPCACIICHUA BCCM ITOHATHUAM U ITPUBCACHBI IIPUMCPHBI.

3aganue Nel7
JlaTh ompezeieHre OHATHAM : TUTAHETa, 3Be3/1a, TalakTuka, Beenennas. [Ipusectu

IPUMEPBHI.

Ouenka Ilokazamenu ouenku

JAnpakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

1.2 cmblica (pU3NYECKUX BEIUYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIia, UMITYJIbC, padoTa,
MEXaHUYEeCKas SHEPIrus, BHYTPEHHsISI SHEPTHs, aDCOMIOTHASI TEMIIEPATypa, CPEAHSIS
KUHETUYEeCKasi SHEPTHsl YaCTUIl BEIIECTBA, KOJTUYECTBO TEILJIOThI, 3JIEMEHTAPHbBIN
AIEKTPUYECKUU 3apsl;

3apanue Nel

JIBa 3apsiga, Haxonach Ha pacctostHuu 0,05 M nelicTByrOT Apyr Ha Apyra ¢ cuioit 1,2-10-4
H,

a B HEKOTOpOM HenpoBoAsiien xxuakoctv Ha 0,12 M ¢ cunoit 1,5 -10-5 H.
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KakoBa nuanekTpudeckas IpOHULIAEMOCTD KUIAKOCTH?

Ouenka Ilokazamenu oyenxu
3 3anucaH 3akoH KyiioHa 1711 Bakyyma U U1l CpeJibl.
4 3anucad 3akoH KylioHa 15 Bakyyma M Jid cpelibl. 3a/1ada peuieHa B

0o011eM BHUJIE.

5 3anucad 3akoH KyiioHa 71 Bakyyma U JJIsl CpeJibl.
3anava pelieHa B 00IIEeM BUJIE€ U YUCIOBOM BBIPAKECHHH.
BrinmonHeHna npoBepka pa3MeEpPHOCTH.

3aganue Ne2

JIBa 3apsiaa, Haxonach Ha pacctostHuu 0,05 M nelicTByrOT Apyr Ha Apyra ¢ cuioit 1,2-10-4
H,

a B HEKOTOpO# HenpoBoAsuien xxuakoctv Ha 0,12 M ¢ cumoit 1,5 -10-5 H.

KakoBa nuanexkTpudeckasi MpOHUIIAEMOCTh KUIKOCTU?

OMBHKa Hokazamenu OUEHKU

JnpakTnyeckasi eITMHALA JAJIs1 KOHTPOJIA:

1.3 cmbIch (PU3UUECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXPAHEHHMS SYHEPTUU, UMITYJIbCA U DJIEKTPUUECKOTO 3apsA1a, TEPMOAUHAMUKH,
ANEKTPOMATrHUTHON UHAYKIMH, PoTorddexTa;

3ananue Nel

@DOTOKATO/ OCBEIIAETCS CBETOM € JUIMHOU BOJIHBI A= 300 HM. BrutereBiume u3 katona
3JIEKTPOHBI MOMAJAIOT B OJJHOPOAHOE MArHUTHOE ToJie ¢ uHaAykunen B = 0,20 mTn
MEePIECHIUKYJISIPHO TUHUSIM UHYKIIUH 3TOTO MOJIS U IBHXKYTCS IO OKPYKHOCTSIM.
MakcumanbHbIN paJnyC TaKon OKpY>KHOCTH R = 2 cM. KakoBa paboTa BeIxoaa Jjis
BemecTBa hoTokarona?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTaTOYHBIE (PopMmylibl. B pemenun
coJiep>KaTcsi OLIMOKY MU HE BBIMOJIHEHA MPOBEPKA Pa3MEPHOCTH

4 3anucanbl HEOOXOAMMBIE U JOCTaTOYHBIE (hopMyIbl. B pemenun
COZIEPIKATCS HEAOUYETHI HE IPUBOIALIME K HEBEPHOMY OTBETY

5 Pemenue nosiHOE M npaBUIILHOE

3aganue Ne2
dDoTOKATOI OCBEIIAETCSI CBETOM € JIMHOM BOJIHEI A= 300 M. BruieTeBnine u3 katoga
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3JIEKTPOHBI MOMAJAIOT B OJTHOPOAHOE MAarHUTHOE ToJie ¢ uHAykuuen B = 0,20 mTn
NEPNEHINKYJIAPHO JUHUAM UHAYKIWN 3TOTO MOJSA U JBUKYTCA 110 OKPYKHOCTSIM.
MakcumanbHblid panyc Takoi OKpY>KHOCTH R = 2 cM. KakoBa paGoTa BeIxoaa Jist
BelecTBa ¢poTokaroaa’?

0uem<a Ilokazamenu OUEHKU

JAnpakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

1.4 BkIag pOCCUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAUOOJbIIEE BIUSHUE HA
pa3BUTHE PUBUKU

3aganue Nel
Pacckazatb 06 n3o0perenuu paauo A.C.IlonoeiM. Kak ycTpoeHs! paguonepeaTink u
paaIuoONpPUEMHHUK?
Yro Takoe MOAYISAIUS U ACTEKTUPOBaHUE?

OueHKa Hokazamenu OUEHKU

3 Paccka3zano 00 n300peTeHnu paauo- Ha3BaH aBTOP OTKPBITUS U TOJT
U300pETEeHHUS.

4 Pacckazano 00 n300peTeHnn pajano- Ha3BaH aBTOP OTKPBITUS U TOJT
MU300pETEeHHUS.

OOBsSICHEHO YCTPOWUCTBO U IPHUHIIUI ICUCTBUS MepelaTInuKa U
MIPUEMHHKA

5 Paccka3zano 00 n300peTeHnn paauo- Ha3BaH aBTOP OTKPBITUS U TOJT
U300pETEeHHUS.

OOBsCHEHO YCTPOICTBO M MPUHLIUI ACUCTBUA MIEpPEeIaTUNKA U
PUEMHHUKA.

JlaHo ompezaeneHue MOIYJISIUU U IETEKTUPOBAHUS.

3aganue Ne2

Pacckazate 00 nzoopetenuu paauo A.C.IlonoBeiM. Kak ycTpoeHs! paguornepeaTauk u
pagTuoONPUEMHHUK ?

Uto Takoe MOAYJIALMS U ACTEKTUPOBaHUE?

Ouenka Ilokazamenu ouenku

JAupakrnyeckast eIMHULA 151 KOHTPOJIA:

2.1 onuckIBaTh U OOBIACHATH (PU3UUECKHUE SIBJICHUS U CBOMCTBA TEN: IBM)KEHHE HEOECHBIX
TE€JI U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA I'a30B, KUAKOCTENU U TBEPIBIX TEI,
AIEKTPOMArHUTHYIO UHAYKIHUIO, pACIPOCTPAHEHHE DJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
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CBOICTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBEeTa aTOMOM; PoTOdh(DEKT;

3apanue Nel

[Tpr HEKOTOPOM MHUHMMATFHOM 3HAUYEHUU 33JCPKUBAIOIICH PA3HOCTH MOTCHIINAJIOB
(DOTOTOK C [IOBEPXHOCTH JINTHS, OCBEIAEMOTO CBETOM € YacToToii ' 1 — ¥,
npekpauiaercs. I3MeHuB yacToty cBera B 1,5 pas3a, yCTaHOBUIIM, YTO I IPEKPALLIEHUS
(oTOTOKA TOCTATOUYHO YBEIUUUTH 33€PKUBAIOILYI0 Pa3HOCTh OTEHIIMAJIOB B 2 pasa.

Yemy paBHa yacTOoTa MaJAIOLIETO CBETA?

Ouenka Ilokazamenu oyenku

3 B pemenuu conepkarcst olmOKa WM HE BBIIIOJIHEHA POBEPKA
pa3MepHOCTH

4 Pemenne conep’uT HEAOYETHI

5 Peuienue nojsiHOE U IpaBUIbHOE

JAnaakTuyeckasi eIUHULA 1JIS KOHTPOJIA:

2.2 oTIMYaTh TUIOTE3bl OT HAYYHBIX TEOPUIL;

3aganue Nel

YeM oTaM4aeTcs ruroTe3a OT TEOPUH?

[IpuBenure npuMep, KOraa runoTe3a HaxoAuia CBOE MOATBEPKIACHHUE. CTAHOBSCh
TEOPUEN.

[IpumepHbIN OTBET:

I'mmoTe3a — 3TO yTBEpKJI€eHHUE, JOCTOBEPHOCTH KOTOPOTO TpeOyeTcs 10Ka3aTh.

OHa BbIABUTAETCS KaK MOMBITKAa O0BICHUTH KaKOe-I100 SIBJICHUE.

[Ipu sTOM npeanoaraercsi, 4To BEPOATHOCTD MPABAUBOCTH TAKOTO CYKJIEHHUS JOCTATOYHO
BBICOKA.

Teopust — 3T0 crcTeMa B3aUMOCBSI3aHHBIX MOJIOKEHUN, KOTOpas pa3padaThiBaeTCs s
000CHOBaHUs

CYILIECTBYIOIIUX sIBICHUN U (akToB. Teopus co3gaercs ¢ MPUMEHEHUEM HAyYHOTO METO/1a
Ha OCHOBE SKCTIEPUMEHTAILHBIX (DAKTOB.

[Ipumep Takoi cucrembl — runorTe3a MakcBeia 0 CyIecTBOBAHUHU SJIEKTPOMAarHUTHOTO
OJIS

ObLJ1a MOJTBEPKACHA OTKPBITHEM 3JIEKTpoMarHUTHBIX BOJIH ['enpuxom ['epriem. [locne
3TOTO runoTe3a Makcpeia

IIPEBPATUIIACH B TEOPHUIO DJIEKTPOMArHUTHOTO ITOJIS.

Ouenka Ilokazamenu ouenku

3 JlaHO onpenenieHre OJHOMY ITOHSTHIO.
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4 JlaHo ompenesieHue ABYM MOHSTHSIM U MOKa3aHa PA3HUIIA MEKITY
HUMHU.

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

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.3 nenaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTANIbHBIX JaHHBIX;

3aganue Nel

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

Ha ero ookimaakax 500 B.

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

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

Ouenka Ilokazamenu ouenku

3 3ammcansl HOpPMYITBI MAKCUMAITBHON YHEPTUH DJIEKTPHUECKOTO U
MarduTHOTO ITOJCH.

OrnpeneneHa MakCUMajbHas SHEPTHUS DJICKTPUUECKOTO OIS
KOHJICHCATOopa

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

Onpenenena MakCUMaJbHAs SHEPTUS SJIEKTPUUECKOTO MOJIS
KOHJICHCATOPAa U UHAYKTUBHOCTh KATYIIIKH.

5 3anucanbl HOpMyIIbI MAKCUMAIBHON YHEPTUHU JIEKTPUUECKOTO U
MAarHUTHOTO MOJIEH.

OnpeneneHa MakCUMaJIbHAsI SHEPTUSI JIEKTPUUECKOTO OIS
KOHJICHCATOpa U NHIYKTUBHOCTbH KaTYIIIKU.

BrimmonHeHa npoBepka pa3MEPHOCTH.

3aganue Ne2

EMKkocTh KOHJIeHCaTopa KojiebaTenbHoro koHTypa paBHa 0,02 mx®, MakcuMalibHOE
3HAYCHUE HAIMPSKEHUS

Ha ero ooOkmaakax 500 B.

Ornpenenute MakCUMaJIbHOE 3HAYEHUE AJIEKTPUUECKON SHEPTUU B KOHTYPE U
WHIYKTUBHOCTb KaTYIIKH,

€CJIM cuia Toka B KoHType 5 A. Crenatb NpoBEpKY pa3MEpPHOCTH.

Ouemca Hokazamenu OUEHKU
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JAnaakTuyeckasi eIMHULA 1JISI KOHTPOJIS:

2.4 NIpUBOJIUTH MPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIOACHUS U DKCIIEPUMEHT SIBJISIIOTCSI
OCHOBOM /111 BBIIBUKEHUS TUIIOTE3 U TEOPUIA, MO3BOJISIIOT MPOBEPUTH UCTUHHOCTh
TEOPETUUYECKUX BBIBOJIOB; (PM3UYECKASI TEOPUSI TACT BO3ZMOKHOCTb OOBSICHIATH U3BECTHBIE
SIBJICHHSI TIPUPOJIBI M HAYYHBIE (DaKThI, MPEICKa3bIBATh €111¢ HEU3BECTHBIC SIB-JICHHUS,
3aganme Nel (M3 TeKyLero KOHTpOJIs)

[IpuBenute npuMepsl OTKPBITHH, CITYKAlIUX JOKA3aTEeIbCTBOM CJIOKHOU CTPYKTYPbI
aToma.

OTKpbITHE PTEKTPOHA, PaAUOaKTUBHOCTH. [lepuoanueckuii 3akon Menzeneena,
dboTodrddexT, onbiThl Pe3epdopaa (0 Kak10M HY»KHO HEMHOT'O paccKas3aTh)

Ouenka Ilokaszamenu oyenku
3 OTBeT HeNoJIHBIN (TPUBEICHBI TPUMEPHI, HO HET ONUCAHUS
OTKPBITUI)
4 OTBeT BEpPEH,HO B OMMCAHUU OTKPBITUN COJEPKATCS HETOUHOCTH )
5 OTBET BEpHBI, OJHBIN, pa3BEPHYTHIN, APIyMEHTUPOBAHHBIMN.

JAupakTuyeckasi eTMHULA NI KOHTPOJIA:

2.5 npuBOAUTH MPUMEPHI MPAKTHUECKOTO UCIOIb30BAHMS (PU3NUECKUX 3HAHUI: 3aKOHOB
MEXaHHUKHU, TEPMOAUHAMHUKH U JIEKTPOAUHAMUKHN B JHEPIETUKE; PA3JIUYHBIX BUI0B
ANEKTPOMArHUTHBIX U3JIy4eHUM JUIsl PA3BUTHUSA PaAUO U TEIIEKOMMYHUKAWKA, KBAHTOBOU
(GU3MKHN B CO3JTaHUU SIIEPHON SHEPTETHKH, JIA3€POB;

3aganue Nel

IIpuBenuTe npuMeEpsl KCIIOJIB30BAHKS KOHAEHCATOPOB B TEXHHUKE.

[IpumepHBIl OTBET:

B coBpeMeHHOM 2IEKTPOHUKE IPUMEHEHHUE KOHIEHCATOPOB BEChbMa IIIMPOKOE U
Pa3HOCTOpPOHHEE.

Pa30epem, B kakux chepax TEXHUKH, U C KAKOH LIEJIbIO UCIIOJIb3YIOTCS 3TH IPUOOPBHIL:

B TeneBU3MOHHON U palMOTEXHUYECKON anmaparype — AJis peann3alnuu KoiaedaTeabHbIX
KOHTYPOB,

a TakXe UX OJOKMPOBKHU M HACTPOUKH. Takke X UCHONB3YIOT JIJISl pa3AesIeHUs LieTen
pPa3IMYHOM YaCTOTHI,

B BBIIPSIMUTENBHBIX (PUIBTPAX U T. [I.

B paanonokannoHHbIX puOOpax — ¢ HeNbio (OPMUPOBAHUS UMITYJIHCOB OONIBIION
MOII[HOCTH.

B tenerpadguu u tenegonun — i pa3aesieHus Heneil moCTOSHHOTO U IEPEMEHHOTO
TOKOB, TOKOB Pa3JIM4YHOMN Y4aCTOTHI,

CUMMETPUPOBAaHUS KaOesel, NCKporaeHuss KOHTaKTOB U Ipoyee.

B tenemexaHuke U aBTOMATUKE — C LIEJIBIO PEAIM3alK JATYMKOB EMKOCTHOT'O IIPUHIINIIA,
paszesieHys Lelen IyJIbCUPYIOIEro U IOCTOSIHHOTO TOKOB, HCKPOTallleHHUs] KOHTAKTOB,
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B TUPATPOHHBIX UMITYJIbCHBIX T€HEPATOpPax M T. 1.
B cdepe cueTHBIX yCTPOICTB — B ClIEIMAIbHBIX 3aITIOMUHAIOIINX YCTPONCTBAX.

B anextpounsMepuTenbHO anmnapaType — Ajs NoJIy4eHus: 00pa3lioB EMKOCTH,

CO3JaHus IEPEMEHHBIX EMKOCTEHN (J1abopaTOpHbIE IEPEMEHHBIE EMKOCTHBIE TPUOOPHI,
Mara3uHbl EMKOCTH), CO3/IaHHsI H3MEPUTENIbHBIX YCTPOMCTB HA EMKOCTHOM OCHOBE U T. [I.
B nazepubIx ycTpoiicTBax — sl JOPMUPOBAHUS MOIIHBIX UMITYJIBCOB.

OI(EHKa Hokazamenu OUEHKU

3 [lepeuncieno He MEHee IBYX IPUMEPOB.

4 [Tepeuncnensl 3-4 npumepa.

5 [lepeuncnensl 5 u 6onee MPUMEPOBC MOSICHEHUSIMH K HUM.

3aganme Ne2

[IpuBeauTe mpuUMEPHI KCIIOJIB30BAHUS KOHJAEHCATOPOB B TEXHUKE.

[IpumepHBIN OTBET:

B coBpemMeHHOI 31EKTPOHUKE IPUMEHEHHE KOHAEHCATOPOB BEChbMa IIIMPOKOE U
Pa3HOCTOpPOHHEE.

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

B TeneBU3MOHHON U palMOTEXHUYECKON anmaparype — AJIs pealn3aluu KojaeoaTeabHbIX
KOHTYPOB,

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

B BBITIPSIMUTEIBHBIX (DUIBTPAX U T. II.

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

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

CUMMETPHUPOBAHMS KaOesel, NCKporalleHusl KOHTAKTOB U Mpoyee.

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

B cdepe cueTHBIX yCTpOICTB — B CliEIMAIbHBIX 3alIOMUHAIOIINX YCTPONCTBAX.

B snexTpousMepuTensHO anmnaparype — s MOJIy4YeHHs 00pa3lioB EMKOCTH,

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

OueHKa Hokazamenu OUEHKU
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JAupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

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

3aganme Nel (M3 TeKyLIero KOHTPOJIs)

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

[Tpumep:

OTKpBITHE PEHTIEHOBCKUX JIy4Yei

PentrenoBckue myun ObUTH OTKPHITHI B 1895 1. HEmMenkuM puzukom Bunbreasmom
Pentrenom. PeHTreH 3ameTui1, 4To Mpu TOPMOKEHHUH OBICTPBIX SJIEKTPOHOB HA JTIOOBIX
NPENSATCTBUAX BOBHUKAET CUIIBHO MPOHUKAIOIIEE U3TyUYeHUE, KOTOPOE YUEHBIN Ha3Bal X-
Jdyyamu (B JalbHEHIlIEM 3a HUIMHU YTBEPJIUTCS TEPMUH «PEHTI€HOBCKHUE Tyun»). Koraa
Pentren aepxan pyky Mexay TpyOKOH U 3KpaHOM, TO Ha dKpaHe ObLIA BUJIHBI TEMHbBIE
TEHU KocTel Ha (oHe Oosiee CBETIIBIX OYEPTAHUM BCEl KUCTH PYKH.

CxeMa COBpEMEHHOU pEHTI€HOBCKOM TPYOKHU JUIsl MOJdy4YeHus X-Tydel MpeIcTaBIeHa Ha
pucynke. Karox 1 mpeacrasisier co0oii mogorpeBaeMyto BOIb(hPaMOBYIO CITUPAIIb,
HCITYCKAIOMIYI0 AIEKTPOHBI. [10TOK 351eKTPOHOB (hOKYCHPYETCsI C MOMOIIBIO WIMHpPA 3, a
3aTEM COYIapsAETCs C METAJUTMYECKUM 3JIEKTpoioM (aHoAoMm) 2. [Ipu TopmokeHrn
JJIEKTPOHOB ITy4YKa BO3HUKAIOT PEHTI€HOBCKUE Jyun. Hanpskenue Mex1y aHOAOM U
KaTOJIOM JIOCTUIaeT HECKOJBKUX JIECATKOB KHJIOBOJIBT. B TpyOKe coznaeTcs riryOokuit
BaKyyM; JIaBJICHHE ra3a B Heil He npesbimaet 10™ MM pr. CT.

CornacHo npoBEeAEHHBIM UCCIEA0BAHUSM, PEHTTE€HOBCKHE JIy4YH JIEMCTBOBAJIA HA

(G OTOIIACTUHKY, BBI3bIBAIM HOHU3AIMIO BO3/IyXa, HE B3aUMOICHCTBOBAIIU C
ANEKTPUYECKUMH U MATHUTHBIMU NOJIsIMU. Cpasy k€ BO3HUKIIO MPEIIOIO0KEHUE, UTO
PEHTIE€HOBCKHUE JTy4YH — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJINYUE OT CBETOBBIX
JAy4yed BUJUMOTO ydacTKa CIEKTpa U yIbTPaQHUOIETOBBIX JTyUell UMEIOT ropasio
MEHBIIYIO0 JUIMHY BOJIHBL. HO €ciii peHTT€HOBCKOE U3IIyYeHHUE MPEICTABIISAET COO0M
AJIEKTPOMArHUTHBIE BOJIHBI, TO OHO JIOJDKHO OOHApY>KMBATh AU(PPAKIINIO — SIBICHUE,
MpHCYyIIee BCeM BUIaM BOJH. Jndpakinio peHTTeHOBCKUX BOJH YAaJIOCh HAOMIOAATh Ha
Kpuctamiax. Kpucrami ¢ ero nepuoan4eckoun CTpyKTypOr U €CTh TO YCTPOMCTBO, KOTOPOE
HEN30€KHO JI0JKHO BBI3BAaTh 3aMETHYIO AU(PPAKIMIO PEHTT€HOBCKHUX BOJIH, TaK KaK JUIMHA
ux OyM3Ka K pa3sMepaM aTOMOB.

1.CoriacHo TEeKCTy, peHTT€HOBCKHE JTy4nd 00pa3yroTcs

1) mpu pacnpocTpaHeHUH 3IEKTPOHOB B BaKyyMe

2) pH pacnpOCTPaHEHUH 3IEKTPOHOB B razax

3) mpu pe3KOM TOPMOKEHHH OBICTPHIX 3JIEKTPOHOB HA MPENATCTBUU

4) npu B3aMMOJICHCTBUH 3JIEKTPOHOB C MOJIEKYJIaMH ras3a

2.4YT10 gaBAs€TCSA JOKA3aTENHCTBOM BOJHOBOW MPUPOIbI PEHTT€HOBCKHUX JTy4deii?

1) BbICOKas MPOHMKAIOIIAsA CIIOCOOHOCTh PEHTT€HOBCKUX JTyude

2) B3aUMOJICICTBUE C IEKTPUUECKUM MOJIEM
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3) B3auMO/ICHiCTBHE C MATHUTHBIM TOJIEM

4) nudpakiys Ha KpUcTaiax

3.KakoBa npupo1a pEHTT€HOBCKUX JIy4ei?

PEHTTEHOBCKHE JIy9Hd — 3TO AJIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTJIMYHE OT
CBETOBBIX JTyueil BUAMMOIO y4acTKa CIIEKTPa U yJIbTPapuOIETOBBIX JTyUei HMEIOT ropasio
MEHBIIIYIO JUIUHY BOJHBI

4. Kakue BOJTHOBBIE SIBJICHHSI PUCYIIU PEHTI€HOBCKOMY U3JIyYEHUIO?

PEHTTEHOBCKOE U3JIy4€HUE MIPEJICTABISIET COO0M 3JIEKTPOMAarHUTHBIE BOJIHBI, OHO
oOHapyxuBaeT nuPpakiuio, UHTEPHEPEHITNIO, TOIIPU3AIHIIO- TO €CTh — SBIICHUS,
IpUCYIIUE BCEM BHJIaM BOJIH.

Ouenka Ilokazamenu oyenku

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

4 TekCT NOHAT BEpHO, B OTBETAX COACPIKATCS OJMH-/IBA HEJOUYETA.

5 Texkcr moHAT ¥ npoaHanu3upoBaH. OTBETHI Ha BOIIPOCHI IIOJIHBIE U
VICYEPIIBIBAIOIIINE.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.7 IpUMEHSTh MOTYUYCHHBIC 3HAHUS JIJIs1 pelieHus PU3NUeCKUX 3aj1ay;

3apanue Nel

[ToBepXxHOCTH MeTasIa OCBEIIAETCA CBETOM C JUIMHOM BOJHBI 350 HM. [Ipn HEKOTOpOM
3aJIepKUBAIOIIEM MTOTEHITANEe (OTOTOK CTAHOBUTCS PaBHBIM HYJI0. [Ipu m3menenun
JUTMHBI BOJIHBI Ha 50 HM 3aJIepKUBAIOIIYI0 PA3HOCTh NOTEHIIMAJIOB MPUIILUIOCH YBEJIMYUTD
Ha 0.59 B. Cuuras nocrosinnyto [lnanka u ckopocTh cBE€Ta U3BECTHBIMU, ONIPEIACITUTE
3apsi 3JIEKTPOHA.

Ouemca Hokazamenu OUEHKU

3 B pemenuu coneprkaTcs ommOKa Uiy He BBITIOJHEHA MPOBEPKa
pa3sMepHOCTH

Pemenune conepkut HEOYETHI

5 Pemenue nosiHOE M npaBUIILHOE

JluaakTHyecKkasi eIMHULA JJIsl KOHTPOJIS:
2.8 ompeaensaTh xapaktep (Gpuznyeckoro mpoiiecca o rpaduky, Taduuile, popmyJie;
3ananme Nel

Bo Bpems pororddexra MakcuMambHbIN UMITYIIBC P e max AJIEKTPOHOB, BEIOMBAEMBIX U3

METAJNTNYECKON TUTACTUHBI, 3aBUCHT OT UMITYJIbca (DOTOHOB Po cornacno rpauky
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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

JAngakTuyeckasi eITMHULA 1JIS KOHTPOJIA:

2.9 u3MmepsTh pan pU3NUECKUX BETUYUH, TPEACTABIISAS PE3yJIbTaThl U3MEPEHUN C YUETOM
HX MOTPENIHOCTEM;

3ananue Nel

N3meputhb PoKycHOE pacCTOSIHUE U ONTUYECKYIO CHUITYy cOOMparolien muH3bl.Pesynprar
IIPEJCTABUTH C YYETOM MOTPEIIHOCTH U3MEPEHUH.

Ob6opynoanue: JInH3za coOuparoias, 3KpaH, THHEHKaA.

OueHKa Hokazamenu OUEHKU

3 N3mepeno GhokycHOE pacCTOSTHUE COOMPAIOIIEH JIUH3BI.

N3mepeno (hokycHOE pacCTOSHUE U ONITHYECKas CHJIa COOMPAFOIICH
JIMH3HI.

5 N3mepeHo (pokycHOE pacCTOSTHUE U ONTUYECKAas CUIa COOMparoIien
JIUH3BI.
Pe3ynbTaT npeacTaBieH ¢ y4eTOM MOTPEITHOCTH U3MEPEHUI.

JAuaakruyeckasi eIMHULA 1151 KOHTPOJIA:

2.10 ucnonb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MIPAKTUUECKON JACITETbHOCTU U
MOBCEIHEBHOM JKU3HU: JUJIsl 0OecrieueHus: 0€30MacHOCTH KU3HEACSITEIbHOCTH B ITPOLIEcce
HCIIOJIb30BaHUs TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX ANEKTPONPUOOPOB, CPEACTB PaUO- U
TEJIEKOMMYHUKALIMOHHOW CBSI3U; OLEHKH BIUSHMS HA OPTraHU3M YEJIOBEKA U IPYTHUE
OpPraHU3MBI 3arpsA3HEHUS OKPYKAIOIIEW CPElIbl; PAllMOHAIBHOIO IIPUPOAOIIOIB30BaHUS U
3aIUTHI OKPYXKAIOLIEH CPENIbI.

3amanue Nel (M3 TeKylero KOHTPOJIsi)
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[lepeuncnuth pakTOpbl BO3AEHCTBUSA paAHallii Ha OPTaHU3M YeJIOBEKa U METOIbI 3aIlUThI
OT paaualuu

IIpumep oTBera:

(akTopbI BO3ACHCTBUSA paguaLMU

1. Bpems — yeM MeHbIIE TPOIOIKUTEIBHOCTD BO3ICHCTBHUS, TEM JIYUIIIE;

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

3. Ilperpaapl — ueM OOJIbIIIE TPETSITCTBUN MEXKTY YEIIOBEKOM U UCTOYHHUKOM
PaIMOAKTUBHOI'O U3JIyYEHHUS, TEM JIyULlIe

MeTo bl 3alUTHI:

dusnueckue :

3amuTa BpeMeHeEM

3amuTa pacCTOSTHUEM

3ammra 3KpaHUPOBAHUEM

JleakTuBalus IPOyKTOB, 0OBHEKTOB

3amnmTa OpraHoB JIBIXaHUS U KOXHU

BenTwiisiys nomMeeHuit Y4ucThiM (He3apakeHHBIM ) BOAYXOM
XHUMHUYECKUEC

Hcnonb3oBaHue pauonpoTEKTOPOB

Hcnonbs3oBaHue MeanpenapaToB

CaHUTapHO-TUTUEHUYECKNE MEPOTIPUSATHS

Hcnonb30BaHKE 3alIUTHBIX MAaTEPHUATIOB

buonoruyeckue:

UCII0JIb30BaHUE MPOAYKTOB , CBSA3BIBAIOIINX PATUOHYKITUIBI
HCITOJIb30BaHNE BUTAMHHOB

YCKOPEHHUE MPOIECCOB BHIBEJACHUS PAIMOHYKIIUIOB U3 OpraHu3Ma

Ouenka Iloxkazamenu oyenku
3 B npuBenenHbIx (pakTopax u METOJAaX COAEPIKATCS HEIOUETHI WK
OTBETHI HEMOJIHBIE ( HE MEHEee 2/3 paBWIbHBIX OTBETOB).
4 B npumepax conep:karcs oquH-ABa HE0YETa.
5 [IpuBeneHbI MPUMEPHI TOJHBIE U UCUEPIIBIBAIOIINE.
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