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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 cnenranbHocT 15.02.08 TexHoorus MamHOCTPOCHUS

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
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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
JJIA TEKYIIEI'O KOHTPOJIA
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
JupakTudeckas exuHuna: 1.2 cMpIci GU3NUECKUX BEIMUUH: CKOPOCTh, YCKOPEHUE,
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
Jlosika mIIbIBET NEPHEHAUKYJIIPHO TEUEHUIO CO CKOPOCThIO 4 KM/4, CKOPOCTh T€UEHHUS - 3
kM/4. KakoBa CKOpPOCTH JI0JIKM OTHOCUTENBHO Oepera? Caenarh 4epTeK.

Ouenka Ilokazamenu ouenku

3 3anucaH 3aKOH CJIO0KEHHUS CKOPOCTEN B BEKTOpHOU (hopme. Pemienne
BBIIIOJIHEHO, HO TOJIBKO B YHCJIOBOM BHUJE WJIM B IPOECKLMU HA OCH
KOOpJMHAT AoIylieHa omunoka. Mnu: yeprexa HET WM OH HEBEPEH.
Wmm: B pacuere gomymieHa rpybast MmaremaTudeckas omuodka. He
BBIIIOJIHEHA [TPOBEPKA Pa3MEPHOCTH.

4 3anucaH 3aKOH CJI0KEHHUS CKOPOCTE B BEKTOPHOU (popme U B
MPOEKIMU Ha OCU KoopauHat. Clieslad 4epTex. 3a1ada pelieHa B
oO1IeM U YUCIIOBOM BUE. ECTh He0UeThl (Ha YepTeKe HE yKa3aHbl
napameTpbl ABMKEHUS ) WK apu(pMeTUYecKasi OIIMOKa B pacuere.
Wy He BBITIOIHEHA TPOBEPKA 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

ctp. 10 u3 104



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

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

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

3aganme Ne3

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

Ouemca Hokazamenu OUEHKU

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

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

5 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIE (POPMYIIBI IJIsl PEIICHHUS
3a/1auu (BbICOTA U AAJILHOCTH MOJIETa Tea, OPOIIEHHOTO
TOPU30HTAIBHO), CACJIaHbl HEOOXOIUMbIE MATEMATUYECKUE
npeoOpa3oBanus. BelmonHeH pacyeT, 3ajada perieHa BEpHO B 0011eM
Y B YMCJIOBOM BHJI€. BhinosiHeHa MpoBepKa pa3MEPHOCTH.
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JAupakTuyeckas efuHUNa: 2.8 onpeaensaTh Xapakrep (U3n4ecKoro npouecca mno
rpaduky, Tadauue, popmyiie;

3ansaTue(-1):

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

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

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

3ananue Nel

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

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

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

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

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

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

Ouenka Ilokazamenu ouenku

3 He onucan xapaktep IBH>KEHUs. 3afada pelieHa TOJIbKO
aHAIMTUYECKH WK TOJIbKO rpadudecku. Mnu: HeBepHO omnpeeneH
OJIMH U3 MapaMeTpoB( BpeMsl WJId KOOPIUHATA)

ctp. 12 n3 104



4 BepHo onucaH xapakTep IBH>KEHUS TeJl. 3a/1adya peuieHa TOIbKO
OJTHUM CcIIoco00M (Tpaduyecku Uiy aHaTUTHYeCKH ). OnpeeneHo
BpeMsi U MecTO BcTpeuu Ten. Wiu: Ha rpaduke ecTh HEeZ0UeThl, HE
MPUBOJSIINE K HEBEPHOMY OTBETY.

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

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

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

3ananue Nel

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

OI(EHKa Hokazamenu OUEHKU

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

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

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

2.2 Texymuii koHTPOoab (TK) Ne 2
Tema 3austus: 2.2.7.KonrponsHas padota no treme "J[uaamuka"
Metoa u popma koutpoJsi: Konrponwsnas padora (Ompoc)
Buja konrpoasi: [luceMeHnHast KOHTpoOJIbHAS paboTa 1Mo TeMe
JunakTuyeckas equauna: 1.3 cMpici GU3NYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMHUPHOIO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCA U JIEKTPUUYECKOTr0 3apA/a,
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TEPMOJMHAMUKH, JIEKTPOMArHUTHON MHIYKIMH, (PoTOdPdeKTa;

3ansaTue(-1):

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

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

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

Ouemca Hokazamenu OUEHKU

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

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

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

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

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

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

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

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

1.1.1.IIpeamet u Mmetoab! pusnkn. CBsi3b GU3NKHU C IPYTUMH HAYKaMU U TEXHUKOI.
®u3nyecKre BEJIMYMHBI 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.

OueHKa Hokazamenu OUEHKU

3 OTBeT B LIEJIOM NMPABUIIbHBIN, HO HETOUYHBIN (HE COOTBETCTBYET
NPUBEAECHHOMY ONPEIEICHUIO), WM HE MPUBEJICHBI TPAaHULIBI
IIPUMEHMMOCTH MOJEIIH, WA HE IPUBEACH IPUMED.

4 OTBeT B 11€JI0OM NPABUIBHBINA HO COJIEPKUT HETOYHOCTH, HE
MIPUBOAIIME K UCKAXKECHUIO CYTH, IPUBEACHBI IPUMEPHI, HE HE JaHbI
IIOSICHEHHS.
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5 OTBeT NpaBUIIbHBIN, COAEPKUT ONPEAECIICHUE U TPAHULIBI
npuMennmocTt mozaenu MCO. IIpuBeneHbsl npuMepsl U MOSACHEHUS K
HUM.

(ITpumep otBeta: UCO- cucrema oTcueTa, JBUKYIIAICS pABHOMEPHO
U IPSIMOJIMHENHO WJIHA MOKOSIASICS.

Ot10 dusznueckas Mojelb, T.K. B npupoae uctuHubix MCO He
CYILIECTBYET.

[Tpubnnxenno moxkuo cuntatb MCO nroboe Teno, KOTopoe NOKOUTCS
WIM JIBUJKETCS PABHOMEPHO B JIAHHBIX YCIOBHSIX,

B cooTBeTCcTBUU ¢ 1 3akoHOM Hptotona. Bce MCO paBHOIpaBHBHI.
[Ipumepsr: 3emis (eciu paccMaTpUBAETCS ABUKEHHUE T10 €€
IIOBEPXHOCTH ), 1031, ABMKYILUICS PABHOMEPHO, IPSIMOJIMHEWHO
WIN MOKOSIIIUICS, J1I000€ TeJo, ABMXKYIIEeCs MPSIMOJIUHENHO 0e3
YCKOPEHUS )

JAupakTuyeckas exmHuna: 2.1 onucoiBaTh U OOBSICHATH GU3HUECKHUE SIBJICHUS U
CBOMCTBA TeJ: IBH>)KEHHE HEOECHBIX TEJl M UICKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOICTBA
ra3oB, )KMJIKOCTEH U TBEPJBIX TEJ; JEKTPOMArHUTHYIO HHAYKIIHIO, pAaCIPOCTPAHEHUE
AIIEKTPOMATrHUTHBIX BOJH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyYEHUE U MOIJIOUIEHUE CBETA
aToMoM; GoTorpDeKT;

3ansaTue(-11):

2.1.1.0cHOBHBIE MOHATUSI KHHEMATUKU. PaBHOMEPHOE NPSIMOJIMHENHOE ABUKEHHE
(ypaBuenue, rpadukn).. [[punnun otHocuTensHOoCTH ["anumnes. CioxkeHue nepemMenieHui
Y CKOPOCTEM.

2.2.1.®dynaameHTanbHbIE B3aUMOJICUCTBUS B pupoAe. 3akoHbl HetoToHa. MHEepnanbHas
cuctema orcuera. MlueptHocts 1 Macca tena. Cuia, CJI0KeHHUE CUJL.

2.2.3.Cunbl ynpyroctu. 3akoH ['yka. Cuiibl peakiiiy onopbl U HaTsKeHUs nojipeca. Bec
Tena. HeBecoMoCTh U neperpy3Kku.

3apanue Nel

JIndt maccoit 300 kr gBUXKETCSA BepTUKaAIbHO BHU3. Cuia ynpyrocTtu Tpoca paBHa 280 H.
Omnpenenute yckopenue nudra. Kak oHo HanpaBieHO?

Oueuka Ilokazamenu OUEHKU

3 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmyiel (2 3akoH HeroToHa. Bec Tena, nBHXKyIIerocs ¢
yckopeHuem). He BbITToIHeHBI MaTeMaTH4YeCKue MpeoOpa3oBaHmsl N
B HUX coJiepkuTcs omuoOka. Mnu: B pacderax ecth ommbka,
NpUBOSIIAA K HEBEpHOMY OoTBeTYy. He cienana npoBepka
Pa3MEepHOCTH.
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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.

JAupakTuyeckasi exmHuIa: 2.3 1eaaTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX
JAHHBIX;

3ansaTue(-11):

2.2.2.3aK0H BCEMUPHOTO TATOTEHUS, TPAHUIIBI €r0 MTPUMEHUMOCTHU.CHIIa TSHKECTH.
ITepBas kocMmuueckas ckopocts. UC3.
3ananue Nel

M cKyCCTBEHHBIN CIIYTHUK JBMKETCS IO AJLTANITHYECKON OpOUTE BOKPYT 3eMIIH.
N3mensitoTcest v nepednciieHHbIE B IEPBOM CTOI01I€ (PU3NYECKHE BEIMYUHBI BO BPEMSI €T0
npuOIMKEHUS K 3eMJIe U €CITM U3MEHSIOTCA, TO Kak? Y CTaHOBUTE COOTBETCTBUE MEXKY
(bu3MUeCKMMU BEIMYMHAMMU, IEPEYUCICHHBIMU B IEPBOM CTOJIOIE, K BO3MOXKHBIMU
BUJIaMH UX U3MEHEHUH, IEPEUUCICHHBIMU BO BTOPOM CTOJIOIE. 3anUIInuTe B TaOIUIlY
BbIOpaHHbIE UG PHI 110 COOTBETCTBYIOUMMHU OYKBaAMHU.

OU3NYECKHUE BEJIMYMHBI NX N3SMEHEHUA
A) CxopocTh 1) He uzmensiercs

2) TonpKO yBEIMUMUBAETCSA 110 BEJIMUMUHE
b) Yckopenue 3) TosbKO yMEHBLIAETCS IO BEIUYNHE
B) Kunernueckas sHeprus 4) YBenuuuBaeTcs 1o BeTuIrHE U

HN3MCHACTCH 110 HAIIPaBJICHUIO

') [loTeHumanbHas 3HEPrust 5) YMeHbIIaeTcs o BENMYUHE U
WU3MEHSETCS 110 HAIIPABJICHUIO

J1) IlonHas MmexaHu4ecKasi SHEPrus 6) YBenuuuBaeTcs Mo BEJIUYUHE, HE
VU3MEHSETCS 110 HAIIPaBJICHUIO

7) yMEHBIIIaeTCs 110 BEJTUYUHE, HE
W3MEHSAECTCS 110 HAITPABJICHUIO

A b B I Jil
Ouenka Ilokazamenu ouenku

3 [IpaBHIIBHBIX OTBETOB HE MEHEE 3

4 MPaBUJIBLHBIX OTBETOB HE MeHee 4
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5 [IpaBubHO BHIOpaHBI BCE OTBETHI

2.3 Tekymuii koutpoJuas (TK) Ne 3
Tema 3ansaTus: 2.4.4. KonrponasHas padota o pazaeny "MexaHuka"
Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)
Bua kontTpoasi: [luceMeHHas KOHTpOJIbHASI paboTa 1Mo TeMe
JupakTuyeckas exmHuna: 1.2 cMpici (GU3NUECKUX BEIHYUH: CKOPOCTh, YCKOPEHUE,
Macca, CuJia, UMITYJbC, padoTa, MEXaHUYeCKask SHEPTUsl, BHYTPEHHSSI SHEPT U4,
abCoIOTHASI TEMIIEpATypa, CPEIHsSI KUHETUYEeCKasi SHEPTUs YaCTHII BEIIECTBA,
KOJIMYECTBO TEILJIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps;
3ansiTue(-1):
2.1.7.KontponbHas paboTa Mo KHHEMaTHKE.
2.2.1.®dynaameHTalbHbIE B3aUMOJICUCTBUS B pupoAe. 3akoHbl HetoToHa. MHEepumanbHas
cucrema orcuera. MHepTHOCTH M Macca Tena. Cuiia, CoXeHue Cuil.
2.2.3.Cunbl ynpyroctu. 3akoH ['yka. Cuiibl peakiiu onopbl U HaTsSKeHUs mnojieca. Bec
tena. HeBecoMoCTh U neperpysKu.
2.2.5.Cunsl Tpenus. CtaTuyeckoe U kuHeMartuuyeckoe tpenue. Koadpuuuent tpenus.
Cuna TpeHHs B TEXHUKE U B OBITY.
2.2.6.JlunaMuKa MIPSAMOJIMHEWHOTO IBUKEHNUS IIPU HATWYNUHA U OTCYTCTBUM TPEHUS.
JluHamMuKa TBUKEHHUS 110 OKPYKHOCTH. /[BH)KEHHE CBSI3aHHBIX TEJl.
2.3.1.3axoHbI cOXpaHeHus Kak (pyHIaMeHTaIbHbIe 3aKOHBI MpUpoAbl. MMmymbce Tena,
HUMITYJIbC CHIIBI. BTOpoit 3akoH HeroTOHA B IMITYITbCHOM (hopMe (3aKOH H3MEHEHUS
HMITYJIbCa). 3aKOH COXPAaHEHUs UMITyJibca. PEaKTUBHOE JBUKEHHUE.
2.3.2.Mexanunueckas pabora. ['paduaeckoe npeacraBienue padbotsl. Pabota cubl
TSYKECTH, CUJIbl YIIPYTOCTH, CUJIbI TPEHUS.
2.3.3.MexaHnuueckasi MOIITHOCTb. MrHoBeHHas u cpeansisg MomiHocTh. KITJI. Pemenue
3a/1a4y Ha pabOTy U MOIIHOCTb
2.3.4. Mexanunueckas sHeprus. Teopema 0 KHHETUYECKON U OTEHIIMAJIbHON SHEPTUH.
KoHcepBaTuBHbBIE CUIIbI. 3aKOH COXPAHEHUS JHEPTUU B MEXaHUKE.
2.3.6.0memenThl ctaTukd. MoMeHT cuiibl. [IpaBriio MoMeHTOB. [IpocThie MeXaHU3MBI.
"3010TOC MPaBWIO" MEXAHUKH.
2.4.3.MexaHnyeckue BOJHBI B yrpyrux cpenax. Kimaccudukanms, XxapakTepuCTUKA BOJIH.
3BYKOBBIC BOJHBI. AKyCTHYECKUH PE30HAHC. DX0. YIIBTPa3ByK U HHPPaA3BYK.
3aganue Nel
[ITap maccoil 5 Kr ABMKYIIUNACS CO CKOPOCTHIO 2 M/C HaJeTaeT Ha MOKOAIIUNACS OPYyCOK
Maccoil 2 Kr 1 aajiee JBUXKETCs BMecTe ¢ HUM. KakoBa CKOpoCTh Ten mocie
CTOJIKHOBEHHUS?

Ouemca Hokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmyIbl ( 3aKOH COXpAaHEHUS UMITYJIbCa B BEKTOPHOM HIIU B
ckansipHoit popme) He BrimosmHeHbI Mpeodpa3oBaHus AJis pacyera
CKOPOCTH TeJ WM B HUX COJiepkuTCs ommoOka. Mnu: B pacuerax ecth
omuOKa , MPUBOASIIAS K HENPaBUIbHOMY OTBEeTY. HeT mpoBepku
Pa3MEpPHOCTH.

4 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
bopMyIIbL.(3aKOH COXPAaHEHHSI UMITYJIbCA B BEKTOPHOM M CKaJISIPHOU
dbopmax) BeimonHeHbI peoOpa3zoBaHus Uil pacyeTa CKOPOCTH TE .
Cnenan pacuet .B pacuere gomyiieH He104eT Win apupMeTudecKast
omnbka. Wnm : He BeinmosHEeHa MpoBepKa pa3MEpHOCTH.

5 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
(bopMmyIibl..(3aKOH COXPAHEHUS UMITYJIbCA B BEKTOPHOU U CKAJIIPHON
dbopmax) BeimosrHEHBI MpeoOpa3oBaHus IS pacueTa CKOPOCTH Tl
CrenaH BepHbIi pacueT. BollioHeHa MpoBepKa pa3MEpPHOCTH.

JAunakTuyeckas equauna: 1.3 cMbici GU3NYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH,
BCEMHUPHOIO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCA U AIEKTPUUYECKOTr0 3apA/a,
TEPMOJMHAMUKH, JIEKTPOMArHUTHON MHIYKIIMH, (POTOdPdeKTa;

3ansitue(-s1):

2.2.7.KonrtponbHas padoTa no teme "J{unamuka"

2.4.1.Mexannueckue kosebanusi. OCHOBHbIE XapaKTEPUCTUKU, YpaBHEHUE U rpaduKu
rapMOHUYECKHUX Konebanuil. [IpeBpanienue s3Hepruu npu KojaedaTeIbHOM JBUKEHUU.
Pe3onanc MasiTHUKOB. (T€OpHs)

3ananue Nel

ITo nockam B Ky30B rpy30BHKa paBHOMEPHO BTacKUBaroT siuk Maccoir 100 kr. Kakyro
HY>KHO MPU 3TOM MPUIIOKUTH CUITY, €CJIA BbICOTa Ky30Ba 1,5 M, a imuHa 10CoK 4,5 M.
Koaddumment tpenus 0,3. CnenaTs 4epTek Ha KOTOPOM YKa3aThb BCE CHJIBI,
JICVCTBYIOIIME HA SIIHK.

Ouemca Hokazamenu OUEHKU

3 3anucaHbl He Bce HEOOXOAUMbIE U IOCTATOYHBIE JJIs1 pELIEHUS 3a1a41
dbopmysl (BTopoit 3akoH HeroToHa B BEeKTOpHOM popme U B
POEKIUAX, CUJIa TPEHUSI, CHHYC yria HakjoHa). Mnu: He caenan
YyepTexk, WIK B HEM ecTh rpyOble ommoku. Mnu:HeBepHo onpeneneHsl
IPOEKIUH, WIIN: HE CACIaHbl MATEMAaTUYECKHUE MPEe0OPa30BAHMS IS
OTIPEIETICHUS CHJIBI, MJIH B HUX COACPKUTCS rpyOast ommodka
NPUBOJSIIAS 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
cucrema orcuera. MHepTHOCTH M Macca Tena. Cuiia, CJ0)KeHUe Cuil.

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.

OueHKa Hokazamenu OUEHKU

3 [TpuBenensl GopMyIHPOBKH BCeX TpeX 3aKOHOB HploTOHA, HO B
bopMyIMpOBKaxX coAepKaTcsa HETOYHOCTU. VTu He npuBeneHbl
IIPUMEPBL, WJIK IPUMEPHI HE COOTBETCTBYIOT TaHHBIM 3aKOHAM.
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4 [TpuBenensr GopMyIUpPOBKH BCeX TpeX 3aKOHOB HrioTOHA.
[IpuBeneHsl MpUMEpPHI HA KaXKIblid 3aKOH. B 0TBETE AOMyIIEHbI OJIMH -
JIBa HEJI0YETa

5 [IpuBeneHsl MpUMEPHI, OTBET ITOJIHBIN U ApTyMEHTHPOBAHHBIM,
VCYEPIIBIBAIOIIN.

Bapuant orBera:

[TepBblii 3akoH HptoToHa. CylllecTBYIOT TAKME CUCTEMBI OTCUETA,
OTHOCHUTEJIBHO KOTOPBIX TEJIO HAXOAUTCS B COCTOSIHUM IOKOS WU
PaBHOMEPHOT'O IPSIMOJIMHENHOIO IBUKCHUS., €CIIU Ha TEJIO HE
NEHCTBYIOT CHJIBI WIIM UX JEHCTBUE CKOMIIEHCUPOBAHO, (IIpUMeEp-
KHWIa JIE)KUT Ha cToiie. K Hell MPUII0KEHbI CUJIa TSYKECTH U CHIIA
peakuuu onopsl. KHura nokourcs)

Bropoi 3akoH HeroToHA. Y cKkOpeHue Tenna npsamMo mporopLruOHAIBHO
PaBHOAEHCTBYIOUIEH CUII, TPUIIOKEHHBIX K TETYy, U 00paTHO
IIPONOPLIHOHAIIBHO €r0 Macce:

—
- F
i =

FH

—
.

WId g
Fo=m
(mpuMep: maiidba JBUXKETCS MO JIbLy MOCTE yapa KIOUIKON 10/
JEUCTBUEM CUJIBI TPEHUSI PaBHO3aMEIJICHHO)
Tpetnii 3akoH Hetotona. Cuiibl, ¢ KOTOPBIMU TE€JIa B3aUMOAEHCTBYIOT
JIpYT € APYTOM, PaBHBI IO MOJYJIIO U HAPABJIEHBI BAOJIb OJHON
IpsIMOI B IPOTUBOIOJIOKHBIE CTOPOHBI. (Tpumep: 3emiis u JIyHa
B3aMMOJICHCTBYIOT C CUJIaMU PABHBIMM 110 MOJYJIIO U

IIPOTHUBOIIOJIOKHBIMHU 110 HaHpaBJ'IeHI/IIO)

JupakTudeckasi exuHuna: 2.10 ucroiap30BaTh TPUOOPETCHHBIC 3HAHUS M YMCHUS B
MPAKTUYECKOMN JACSATEIBHOCTU U TTOBCEAHEBHOM KU3HU: ISl 0OecTieueHus: 6€30MacHOCTH
AKU3ZHENIEATETLHOCTH B MPOIECCE UCIIOJIb30BAHUS TPAHCTIOPTHBIX CPEICTB, OBITOBBIX
AIEKTPOIPUOOPOB, CPEJICTB PAANO- U TEIIEKOMMYHHUKAIIMOHHOM CBSI3U; OLEHKH BIHUSIHUS
Ha OpPraHu3M YEJIOBEKA U IPYTHE OPraHU3MbI 3arpsI3HEHUS OKPYKAIOIIEH CPE/Ibl;
palMOHAIBLHOTO TPUPOAONOJIH30BAHHUS M 3AIUTHI OKPYKAIOIIEH CPEIbI.

3ansaTue(-1):

2.3.6.0memenThl cTaTuKd. MoMeHT cuitbl. [IpaBriio MoMeHTOB. [IpocThie MeXaHU3MBI.
"3010TOC MpaBWIO'" MEXAHUKH.

2.4.2 . M3ydenne MabIX KOJeOaHM MasTHUKA.

3aganue Nel

PaccunTtaTh TOpMO3HOM TTyTh ABTOMOOMIIS IBMXKYIIIETOCS CO CKOPOCTHIO 72 KM/Y , €CIn
koadunment tpenus 0,7. Bo CkoiIbKO pa3 yBeIUYUTCS TOPMO3HON My Th MPU CKOPOCTH
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90 km/4? Ha Mokpoii qopore pu koddduimente tpenus 0.5? [louemy omacHo
nepeberaTh yauIly mepel ABUKYIIUMCS TPAHCITOPTOM?

Ouenka Ilokazamenu ouenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dbopmys (2 3akoH HetoToHA, cuma TpeHus, paboTa CHIIBI TPECHHSI.
Wnu 3axoH coxpaHeHust sHepruun). He BbINMOIHEHB MaTeMaTUYECKUE
npeoOpazoBaHus JJis pacueTa TOPMO3HOIO yTH, WK B HUX
conepxxutcs omuoka. He Beimonuen nepeson equnuil B CU. Unu : B
pacyeTax COAECPKUTCS OIMUOKa, MPUBOASAIIAS K HEBEPHOMY
pesyabTaty. Unu: 3amaya peeHa He OJHOCTBIO ( HET OTBETA Ha
BTOpO# Bompoc). He BeinosHeHa mpoBepka pa3MEPHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4u
dbopmybl. (2 3akoH HetoToHA, crita TpeHust, paboTa CHIIBI TPECHHUS.
WNnu 3aK0H cCOXpaHEHUS MTOJTHOW MEXaHUYECKOW SHEPTHUN).
BrimoiHeHBI MaTeMaTHYecKue peoOpa3oBaHms ISl pacuera
TOopMO3HOrO myTH. .Crenan pacuer .B pacuere nonymieH HEJOUET WU
HerpyOas apudmerndeckas ommuodka. Mnu: He BbimosiHeHa rpoBepka
Pa3MEpPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmyibl. Crienan BepHbIid pacueT. BolloaHeHa nmpoBepka
pa3MEepHOCTH.

2.4 Texymuii koHTpOoJb (TK) Ne 4

Tema 3austus: 3.3.4.KonrponsHas padota no teme "MKT U T1"

Metona u popma koutpoJsi: Kontponsnas padora (Ompoc)

Buja kontpoasi: [luceMeHHast KOHTpOJIbHAS paboTa 1Mo TeMe

JAupakTuyeckas exmHunAa: 2.9 u3MepsATh psag GU3NUECKUX BEITUYUH, MPECTaBIA
pe3yabTaThl U3MEPEHHUM C YUYETOM UX IOTPEIIHOCTEM;

3ansaTue(-1):

1.1.2.1TorpemHocTy NpsIMBIX ¥ KOCBEHHBIX N3MEPEHHUI. MeTOIbI pacyeTa NOrPEIIHOCTEN.
2.4.2 N3yueHne MaibixX KoJeOaHU MasiTHUKA.

3.1.4.13yuyeHne n30npoueccos

3.2.2.Mogaenb ctpoenus xxkuakoctu. [loBepxHoctHoe HaTsixeHUe. CMauynBaHUE.
Kanumnsipasie siBiaeHus.

3.2.4.. I3aMepeHne OTHOCUTENIbHON BIAXKHOCTU BO3ayXa. (j1abopaTopHas pabora)
3.2.5.3mepenue kodppuiineHTa moBEpXHOCTHOTO HATSKEHUSI JKHIKOCTH.
3ananue Nel
N3meputh Temneparypy B Kilacce, OTBET 3aMUCATh C yUYE€TOM MOTPEIIHOCTH
U3MEpUTEIBLHOrO Npudopa
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OMBHKa Hlokazamenu OUEHKU

3 BrimonHeHO n3MepeHue, MpUBEACHO 3HAUCHHE TEMIIEPATyPhl BO3AyXa
0e3 yuera NorpenHoCTu

4 BrinosiHEHO M3MEpeHHEe, TPUBEAEHO 3HAYEHHUE TEMIIEPATYPhI BO31yXa
C YYETOM MPUOOPHOI MOTPEIIHOCTH.

5 BrInosiHeHO u3MepeHue, OTBET 3aIlMCaH C y4eToM IpUOOpHOU
IIOI'PEIIHOCTH U MOTPELIHOCTH U3MEPEHMUS.

JAunaxkTnyeckasi exmauna: 2.10 ucnonb3oBaTh TPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON ACATEIHPHOCTH U TTOBCEAHEBHOM XKU3HU: IS 0OeCTieueHNs 0€30MacHOCTH
KU3HENIEATETLHOCTH B TIPOIECCE UCTIOJIb30BAHUS TPAHCTIOPTHBIX CPEICTB, OBITOBBIX
AIEKTPOIPUOOPOB, CPEIICTB PAANO- U TEICKOMMYHHUKAITMOHHOU CBSI3U; OIEHKH BIMSTHUS
Ha OpPraHu3M YeJI0BEKa U APYrUe OpraHu3Mbl 3arpsi3HEHUS OKPYKAIOIIECH Cpebl;
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHMS U 3AIUTHI OKPY>KAIOIIEH CPEIbl.

3ansTue(-s1):

3.1.4 . M3yyeHune n30mnpoieccoB

3.2.4.. 3aMepeHne OTHOCUTENIbHOM BIaXHOCTU BO3/yXa. (J1abopaTopHas padboTa)
3.2.5.zmepenue kodrpduiineHTa moBEpXHOCTHOTO HATSKEHUSI JKUIKOCTH.
3.2.6.Pemenue 3amaud no reme "MKT" u "Arperatueie coctosHus Beniecrna'

3apanue Nel

[TpuBenuTe MpUMEpPHI UCTIOJIB30BaHUS B OBITY OapoMeTpa-aHepouaa.

Ouenka Ilokazamenu oyenku
3 [TpuBeneH npumep, OTBET HEMOIHBIN WM COAEPKUT OLITUOKH.
4 [IpuBeneH npumep, OTBET HEIOIHBIN.
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5 [IpuBeneH npumep, OTBET UCYEPIIBIBAKOIIIHM.

[IpuMepHBIN OTBET:

bapomeTtp-anepoun — 310 mpubop s u3MepeHust arMochepHoro
JABJICHUSI, OCHOBAHHOI'O Ha 0€3’KUJIKOCTHOM MCHoJIHEHUU. JleiicTBue
npuOopa OCHOBAHO HAa U3MEPEHUHM BBI3bIBAEMBIX aTMOC(EPHBIM
JaBJICHUEM yHNpyrux jaedopmanuii TOHKOCTEHHOTO METAJITUYECKOTO
COCyJ1a, U3 KOTOPOro OTKa4aH BO3/YX.

bapomeTp aHepou ObUT CriENUAIBHO CO3/1aH JUIsl IOMAITHETO
WCIIOJIb30BaHUs, 110 MPUUYUHE TOTO, YTO PTYTHBIE 0APOMETPHI OMACHBI
— CIly4alHOE€ MOBPEXKICHUE MOXKET BbI3BaTh CEPHE3HYIO YTEUKY
pTyTH. B 1OMalIHUX yCIOBUSAX aHEPOUJ XOPOLIO CIPABIISIETCA C
ONPEAECIEHUEM ITPEACTOALIETO U3MEHEHHUS TTOTOJIBI.

JlaBneHue ¢ 3MEHEHUEM BBICOTHI MEHSIETCS (CHIIKAETCS C BHICOTOM U
MOBBIIIAETCS B HU3UHAX) . T0 K€ camoe 3alpoCTO MOKHO CKa3aTh U O
MPOTHO3€ MOTo/Ibl: B CyX0€ BpeMsi, 0OBIYHO, HAOII0AaeTCs
MOBBIIIEHHOE aTMOC(EPHOE JaBJICHUE, a €T0 MOHUKEHUE BbI3bIBAET
BETEP M OCAJKU: CHET, TOK/b, TYMAaH.

JAunakTuyeckasi exmHuna: 2.4 NpyuBOIUTh MPUMEPHI, TOKA3bIBAIOIIUE, YTO:
HaOII0/ICHHS U YKCTIEPUMEHT SIBJISIFOTCS OCHOBOM JIJ1S1 BBIJIBUXKEHUS TUTIOTE3 U TEOPUH,
MO3BOJISIOT MTPOBEPHUTHh HCTHHHOCTH TEOPETUUECKHUX BBHIBOJIOB; (PU3HUECKAs TEOPHUS JACT
BO3MOKHOCTH OOBSICHATH U3BECTHBIC SIBJICHUS IPUPOIBI U HAyYHbIE (DaKTHI,
MPEJCKA3bIBATh €I1I€ HEU3BECTHBIE SIB-TICHUS;

3ansaTue(-s1):

3.1.1.0cnHoBnble nonoxeruss MKT, ux onbiTHOe 000cHOBaHHME. XapaKTEPUCTHKA MUKPO-
u makpotein. OcuoBHoe ypaBuenue MKT, ero gusnueckuii cMbICI.

3.3.2.11epBblii 3aKOH TEpMOAMHAMUKU. [ [puMeHeHne nepBoro 3ak0Ha TEPMOJUHAMUKH K
U30IPOLECCAM.

3apanue Nel

1)3anuimTe OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETUUYECKON TEOPUH U YKAXKUTE €ro
(u3HUECKuil CMBICIT.

2) Ilepeunciute Bce BXOASAIIUE B HETO BETUYUHBI U UX €IUHUIIBI

3) 3anummmure 2 npyrue GopmMbl OCHOBHOTO YpaBHEHUSI.

Ouenka Ilokazamenu OUEHKU

3 Jlan oTBeT Ha J1Ba BOIIPOCA, UJIM B OTBETaX cojaeprKatrcs 1-2 omuoku

4 I[aH OTBCT Ha BCC BOIIPOCHI, HO B OTBCTAaX €CTb HCTOYHOCTHU

5 JlaH MOJIHBIN pa3BEPHYTHIN OTBET HA BCE BOITPOCHI

3aganue Ne2
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1) 3anummure ypaBHenue MenpeneeBa-Knaneiipona u ykaxure ero Gpu3nuecKuii CMbICII.
2)Ilepeuncnnte Bce BEIMUYUHBI BXOAAIIME B HETO U UX €IUHUIIBL.

3) Uro Ha3bIBaeTCs yHUBEPCAIbHOW ra30BOM MOCTOSHHOM U KaKOBO €€ YMCIOBOE
3Ha4eHue?

Ouenka Ilokazamenu OUEHKU

3 Jlan oTBeT Ha J1Ba BOIIPOCA, WJIM B OTBETaX cojaeprKatrcs 1-2 ommuoku

I[aH OTBCT Ha BCC BOIIPOCHI, HO B OTBCTAaX €CTb HCTOYHOCTHU

5 JlaH MOJIHBIN pa3BEPHYTHIN OTBET HA BCE BOIIPOCHI

3aganme Ne3
Cdopmynupyiite 1 u 2 3akoHbI TepMOAMHAMUKU. [IpuBeuTE MpUMEPHI NX TPUMEHEHUS.

OueHKa Hokazamenu OUEHKU

3 CdopmynrpoBaHbl HE BCE 3aKOHBI TEPMOAUHAMUKU. OTBET HEIOTHBIH
/ HETOYHBIN/ WU HE MPUBEIEHBI IPUMEPbI

4 CdopmynupoBansl 3aKoHbI T/1, TpruBeIeHBI IPUMEPHI, HO OTBET
HETIOJIHBIA WJIOW COJCPKUT HETOYHOCTH.

5 CdopmynupoBaHbl 3aKOHBI TepMOAUHAMUKHU. [IpuBeIeHbBI TPUMEPHI U
MOSICHEHM S, OTBET UCUYEPIBIBAOILINN.

3ananue Ned

1) YUro HazbiBaeTcs uzomnpouneccom?

2)3anuImmuTe Tra30BbIe 3aKOHBI, OIMMMCHIBAIOIINE H30IPOIIECCHI, U IIOCTPONTE UX rpaduKu:
a)3akoH boiins -Mapuotra

0) 3akoH ['ei- JIroccaka

B) 3akoH llapmns

3) [IpuBeauTe mpuUMeEpsI IJIs KaXKA0T0 U30IpoIecca

Ouenka Ilokaszamenu oyenku

3 JlaH oTBeT Ha J1Ba BOIIPOCA, WJIM B OTBETaX cojaepxarcs 1-2 omubku
4 JlaH OTBET Ha BCE BOIIPOCHI, HO B OTBETAX €CTh HETOYHOCTHU

5 J1aH ToIHBIN pa3BEpHYTHIM OTBET HA BCE BOIPOCHI

JAnaakTuyeckasi efuHUNA: 2.6 BOCIPUHUMATH U HA OCHOBE MOJYYEHHbBIX 3HAHUM
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CaMOCTOATENLHO OLIEHUBAaTh MHGOPMAIIHIO, coJiepKaliytocs B coodmenusx CMU, Nn-
TEPHETE, HAYYHO-TIOMYJIIPHBIX CTaThAX;

3ansaTue(-1):

3.1.2. Temmepatypa u METOABI €€ U3MEPEHN. Y PABHEHUE COCTOSHUS UICAITBHOTO Ta3a.
3.2.1.ArperatHble cocTosiHUA U (pa3oBbie nepexoibl. OOBICHEHHE arperaTHbIX
coctosiHni Ha ocHoBe MKT. B3auMubie npeBpaliieHus )KUIKOCTEN U Ta30B
(mapooOpa3oBaHue U KOHJIeHcarus ). HachIeHHbIi ap 1 ero cBoicTBa. AGCOIIOTHAS U
OTHOCUTEJIbHAS BJIIAJKHOCTh BO3yXa.

3.2.6.Pemienue 3amau no reme "MKT" u "Arperatubsie cocTosHus BemniecTna'

3aganue Nel

IIpounTalTe TEKCT U OTBETHTE HA BONPOCHI:

1)YTo BBI3BIBAET HOHU3ALIUIO MOJIEKYJ F'a3a B IPOCTPAHCTBE MEXKAY AJIEKTPOJaMu?
2)Kakoii a5etpos- + uim - umeeT 00Jiee BICOKYIO TEMITepaTypy?

3)KakoBbl cuiia TOKa, HAIPSHKEHUE MEX]TY 3JIEKTPOAAMH U CONTPOTUBIICHUE TyTH?
JJIeKTpUYecKasi 1yra

DnekTpuyeckas Iyra — 3TO OJUH U3 BUJIOB Ia30Boro paspsaa. [lonyuuTs ee MOKHO
clenyomuM 00pa3oM. B mraTuBe 3aKpeIuSIFOT ABA YTOJIBHBIX CTEPKHS 3a0CTPEHHBIMU
KOHLAMH JPYT K APYTY U NPUCOECIUHSIOT K ICTOYHUKY ToKa. Koraa yrim npuBoasT B
COIIPUKOCHOBEHHUE, a 3aTEM CJIETKa pa3/IBUTal0T, MEXKIy KOHIIaMH yriieil o0pa3yercs sipKoe
IIaMsi, a CaMH YIJIA pacKajsitoTes nooena. Jlyra ropuT ycToiMdmnBo, €Ciiu uepes Hee
MPOXOAUT MOCTOSIHHBIN JJIEKTPUUYECKHI TOK. B 3TOM ciydae OJMH 3JEKTPOJ SIBISIETCS BCE
BpEMSI MTOJIOKUTENBHBIM (aHOJT), @ IPYTrOi — OTpULIATEIBHBIM (KaTo). Mex 1y
ANEKTPOJAMHU HAXOJIUTCS CTOJIO PacKajJe€HHOTr0 ra3a, XOpoIlo MPOBOISIIETO
ANEKTPUUECTBO. [10I0KUTENBHBINA YTOIb, UMEs 00JI€€ BRICOKYIO TEMIIEPATYPY, CrOPAET
ObIcTpee, U B HEM 00pa3yeTcs yriryOsieHre — MOJOKUTENbHbIN KpaTep. Temmneparypa
KpaTepa B Bo3Ayxe npu arMmochepHom aasieHuu noxoaut a0 4 000 °C.

Jlyra MOKeT ropeTh U MeXAY METAUIMYECKUMU 3JIeKTpoAaamMu. IIpu 3ToM 31eKTpoabl
TUIABSITCS. ¥ OBICTPO MCHAPSIOTCS, HA UTO pacXxoayercs Oombiast sHeprus. [losTomy
TEeMIepaTypa KpaTepa METAIIMUYECKOT0 AJIEKTPOo1a OOBIYHO HUXKE, YEM YTOJIBHOTO (2
000—2 500 °C). IIpu ropeHnu nyru B raze npu BICOKOM AaBieHuu (okoio 2 106 I1a)
TeMIIepaTypy Kparepa ynanock qosectu 10 5 900 °C, 1. e. 10 TemnepaTypbl TOBEPXHOCTH
Connua. Ctond ra3oB Wix Mapos, 4Yepe3 KOTOPbIE UIET pa3psij, UMEeET elle bosee
BbICOKYIO Temneparypy — 110 6 000—7 000 °C. [TorTomy B cTos1O€ AYTH TUIABSATCS U
oOpariaroTcs B rap MOYTH BCE U3BECTHBIC BEILIECTBA.

Jliist mojaepKaHus JyroBOTo pa3psiia HyKHO HEOOJbIIOE HAIPsDKEHHE, TyTra TOPUT IIPH
HanpsbKeHUH Ha ee aekTponaax 40 B. Cuiia Toka B 1yre JOBOJBHO 3HaYUTENbHA, A
CONMPOTHUBJICHUE HEBEIUKO; CIIEI0BATEIbHO, CBETIIMIICS Ia30BbIi CTOJIO XOPOILIO
IPOBOJUT JIEKTpUYECKHM TOK. OHM3a1MIO MOJIEKYJI T'a3a B IPOCTPAHCTBE MEXKIY
ANIEKTPOJAaMHU BBI3BIBAIOT CBOMMHU YJapaMH 3JIEKTPOHBLUCITYCKAEMbI€ KATOJIOM JIyTH.
Bbonbiioe KoTu4ecTBO UCIMYCKAEMBIX HIEKTPOHOB 00ECTIEYMBACTCS TEM, YTO KAaTOJl HArpeT
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J0 OUYCHBb BBICOKOM TEMIICPATYPHI. Kor):[a AJI 3aKUTaHus AYTW BHAYAJIC YIJTIM IIPUBOJIAT B

COIIPUKOCHOBCHHUEC, TO B MCCTC KOHTAKTA, O6J'IaI[aIOI_HCM OYEHB OOJIBIITNM

COIIPOTUBJICHUCM, BBIACISICTCS OI'POMHOC KOJIMYCCTBO TCIIJIOTHI. HOBTOMY KOHIIbI yFJ'ICI71
CHUJIBHO Ppa3orpeBaroTCsa, U 3T0ro J0CTaTO4YHO JJIAd TOTO, YTOOBI IIpH UX Ppa3ABHIKCHUHA
MCKAY HUMH BCIIbIXHYJIA AyTa. B I[&HBHCﬁHJCM KaToJ AyTr" NOoAACPKUBACTCA B
HaKaJICHHOM COCTOSIHMU CaAMHUM TOKOM, IIPOXO/AIINUM 4CPE3 AYTY.

Ouenka Ilokazamenu ouenku
3 JlaH BEpHBIN OTBET HA OJMH BOIPOC

JlaH BEpHBIM OTBET HA JBa BONPOCa
5 JlaH BEpHBIN OTBET Ha BCE TPU BOMPOCA

JAunaakTuyeckas exuHULA: 2.2 OTJIMYATh TUIIOTE3bl OT HAYYHBIX TCOPUH;

3ansaTue(-s1):

2.4.4 KontponbHas paboTa no pazjaeny "MexaHuka"

3apanue Nel

3anoyiHUTE TAOIUILY:

['unoresa Teopus OxkcnepumenTa | OCHOBHBIE 3aKOHBI
JIbHBIE MOJIOKEHUS
T0Ka3aTebCTBA

Tema e MouJiekyJsi0HO-

CIUIOILIHBIE, a KUHETUYEeCKast

COCTOST U3 Teopus

YACTHII.

Temnora moxer | TepmoanHamukal

MEePEXO/IUTh B

paboty

Ouenka Ilokazamenu ouyenku

3 BepHo 3amoiHeHb! He BCe STYSHKH TaOIHIIbI, WM COJAEPIKATCS OITMOKU

4 BepHo xanoiaHeHbl Bce siUeKH, €CTh HEJIOUEThI

5 BepHo 3xanoyiHeHbI BCe STYEUKHU

2.5 Texymuii koHTpOJb (TK) Ne 5
Tema 3austus: 4.2.4.Pemenne 3aga4 o reme "PaboTta 1 MOITHOCTH TOKA. 3aKOH
Jixoynsa-Jlenua. KITJI uctounuka Toka."
Meton u popma koutpoasi: CamocrositenbHas padota (Omnpoc)
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Buna koHTposs: Pemenne 3aa4 Ha 3aKOHBI TOCTOSIHHOTO TOKA

JAunakTuyeckasi exmHuna: 1.2 cMpich GU3NYECKUX BEIUYUH: CKOPOCTh, YCKOPEHUE,
Macca, CHjia, UMITYJIbC, paboTa, MeXaHU4YecKasi SHEPTUsl, BHYTPEHHSIS SHEPT U4,
a0CoJII0THAs TeMIepaTypa, CpeHsIs KWHETUUeCKas SHEPrus YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBINA SJIEKTPUUECKUHN 3apsij;

3ansiTtue(-1):

3.1.2. Temneparypa 1 METO/bI €€ U3MEPEHUS. Y paBHEHHUE COCTOSHUS UJ€alIbHOTO rasa.
3.2.1.Arperatnbie cocTosiHus U (pa3oBwie nepexoibl. OOBICHEHNE arperaTHbhIX
cocrosiHui Ha ocHoBe MKT. B3aumMHubie npeBpaleHus )KUIKOCTEN U Tra30B
(mapooOpazoBanue u KoHieHcanus). HaceimeHnblit map u ero cBoiicTBa. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3yXa.

3.2.6.Pemienue 3ana4 no reme "MKT" u "Arperatueie coctosaHus Beniecrna'
3.3.1.BHyTpeHnHss sHeprusi, cnocoObl ee n3MeHeHus. BHYTpeHHss SHEeprus U1€aqbHOTO
rasa. . Pabora npu usmenenun ooremMa raza. PacyeT Koiau4ecTBa TIJIOTHI.
3.3.3.Bropoe nauano T/l. [Tpunuun aericrBus ternoBor Mmamuubl. [Hukn Kapuo. KIT
nukia Kapuo

4.1.2.Meroapl pacuera cuibl KynoHa 1 HanpsKEHHOCTH IEKTPOCTATUYECKUX MOJIEH.
4.1.3.PaboTa cuj 3JIEKTPUUYECKOTr0 MOJIA NMPpHU nepeMelieHnu 3apsaaoB. [loteniman
ANEKTPUUYECKOTrO MOJISI U €r0 CBOMCTBA. [[pu3HaKy MOTEHIIMAIBHOCTH TOJIA.
DKBUMNOTEHIMATIbHBIE TOBEPXHOCTH, CBSA3b MEXK/y HAIPSAKEHHOCTHIO U PA3HOCTHIO
MMOTEHIIUAJIOB.

4.1.4.OnexktpoemMkocTb. KoHneHCcaTOphl M UX TUIBL. DJIEKTPOEMKOCTh IIIIOCKOTO
KoHJeHcatopa. CoeIMHEHUE KOHJIEHCATOPOB. DHEPTHUSl JIEKTPUUECKOTO MOJIS.
4.1.5.Pemienue 3amau "InekrpocraTuka'

4.2.2.0npenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.
HccnepoBanue nociaea0BaTeIbHOTO U NAapAJJIEbHOTO COEIUHEHUS PE3UCTOPOB
4.2.3.3yuenne 3akoHa Oma Ju1s ydacTka 1enu. MisMepeHnne yeapHOro COpoOTUBIICHUS
MPOBOAHUKA

3ananue Nel

Hens cocrout u3 ucrounuka toka ¢ 3C 4,5 B u BHyTpeHHUM conpotuBieHueM 1,5 OM u
poBOJHUKOB conpoTuBieHrneM R1= 1,5 Om u R2= 3 OM. KakoBbI 1TokazaHus
amriepmeTpa u BojabTMeTpa? KakoBel OyIyT MoKa3aHUs dTUX K€ MPUOOPOB, €Clin
napaiesbHo npoBogHUKY R2 noakmtounts R3 conporuBiennem 3 Om?

Ouemca Hokazamenu OUEHKU

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

TIOJTHOH T1eTH, OpMYJIBI JUTsl pacdeTa CONPOTHRIICHHS y4acTka). B
pacyeTax ecTh OImHoKa
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4 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u

dbopmybl (3akoH Oma J1st

TIOJTHOM 11eTTH, OPMYJIBI ISl pacdeTa COMPOTUBIICHUS YUACTKA).
Cnenan pacuer .B pacuere

JOMYIIEH HEA0YET WM HerpyOas ommOKka. uiu: He BbImoHeHa
IPOBEPKa Pa3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmysl (3akoH Oma J1st

MOJIHOM 11N, (POPMYJIBI JJISI pacdeTa COIPOTUBIICHUS Y4acTKa).
Cnenan BepHbBIN pacuer.

BrimosiHeHa mpoBepKa pa3MEepHOCTH.

3amanue Ne2

Kaxkyto miomaas 10JKHBI MMETh TUIACTUHBI TNIOCKOTO KOHJIEHCATOpa JIsl TOTO YTOOBI €ro
AIEKTPOEMKOCTh OblIa paBHA 2 MKD, eciii MEX Ay IJIACTUHAMU MTOMENIAETCS CIION CITIOJIbI
TOoJIIMHOM 0,2

Mm? (g =7).
Ouyenka IHokazamenu oyenku
3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H

bopmyIIbl (AIEKTPOEMKOCTh

IJIOCKOTO KOHJICHCAaTopa). BBIMOTHEHBI HEOOXOAMMbBIC
MaTeMaTH4ecKue rnpeodpazoBanus. B

pacdeTax ecThb ommOKa (He ImepeBeicHbl eMMHULIBI n3Mepenus B CH)
WK He 0oJiee IBYX

HeZioueToB. He BrIMmoTHEHA IpOBEpKa pa3MEPHOCTH.

4 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJIS PEIICHUS 3aa9H
(bopMYIIBL (IEKTPOEMKOCTh

IJIOCKOT0 KOHIeHCATOpa). BhImoHeHbl HE0OX0IUMBIC
MaTeMaTH4YECKHUE MpeoOpa3oBaHMs.

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

noyiHoM 1enu). Caenan BepHbI pacueT. BeinoaHeHa npoBepka
pa3MepHOCTH.

3ananue Ne3
OTBETUTH Ha BOIIPOCHI:

1) Yro takoe DC?
2) B kakux eMHUIIAX OHA U3MEPSETCS?
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3) Kakumu criocobamu moxHO onpenenuts IJC ucrounuka?

Ouenka Ilokazamenu oyenku

3 JlaH paBWIIbHBINM OTBET HE MEHEE YEM HA JIBa BOIIPOCA.
4 JlaH npaBWIBHBINA OTBET Ha TPU BOIIPOCA, HO OTBET HETIOIHBIN.
5 J1aH IOTHBIN NPaBUIIBHBIN OTBET HA TPU BOIIPOCA.

JAunakruyeckasi eIMHULA: 2.5 PUBOJIUTh NPUMEPHI MPAKTUYECKOTO UCIIOJIH30BAHMS
(bU3MYEeCKUX 3HAHUHN: 3aKOHOB MEXaHUKH, TEPMOJMHAMUKH U IICKTPOIUHAMUKY B
SHEPIeTUKE; PA3IMYHBIX BUIOB 3JIEKTPOMArHUTHBIX U3JIYUYEHUM I Pa3BUTHUS Ao U
TEJICKOMMYHHUKAIIU, KBAHTOBOW (PU3KKHU B CO3AAHUU SIICPHON YHEPTETUKH, JTa3€POB;
3ansaTue(-s1):

2.4.4 KontponbHas paboTa no pazjaeny "MexaHuka"

3.1.2.TemniepaTypa 1 METOMBI €€ U3MEPEHNA. Y PABHEHUE COCTOSHUS HICATBHOTO Ta3a.
4.2.1.IToCcTOSTHHBIN JIEKTPUUECKUN TOK U ero xapaktepuctuku. IJ[C. 3akon Oma s
OJIHOPOJHOTO M HEOJJHOPOJAHOTO YYacTKa LEMU U €ro MpUMEHEHUE.

3ananue Nel

Ornpenenure NONHY0 MOITHOCTB 3JIEMEHTA IIPU CONPOTHUBIIEHUH BHEIIHEN nenu 4 Owm,
€CJIM BHYTPEHHEE

conpoTuBiieHUE iemMeHTa 2 OM, a HalpsKeHHE Ha ero 3axumax 6 B.

Ouenka Ilokazamenu ouenku

3 3anucana ¢popMyia MOITHOCTH ¥ 3aKOH OMa 1Sl TIOJTHOM TIETIH.

4 3anucana Gpopmysia MOITHOCTH U 3aK0H OMa 17151 TOJTHOM 1IeTH.
3anada pemieHa B o01ieM
BUJIC.

5 3anucana ¢popMyia MOITHOCTH ¥ 3aKOH OMa 1S TIOJTHOM TIETIH.
3anaua peiieHa B 0011eM
BU/JIC U B YKCIIOBOM. 3aIllCaH BEPHbIN OTBET..

3aganue Ne2

OJ1C ucrounuka toka 5 B. K HCTOYHMKY TOKa IPUCOEAVHWIIM JIAMITY CONPOTUBIICHHEM 12
Owm. Haiinure

HaIIpsKEHUE Ha JIaMIle, €CJIM BHYTPEHHEE CONPOTUBIIEHHE NCTOYHMKA 0,5 Om.

0uem<a Ilokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl (3akoH Oma J1st

NOJTHOM 11enu). B pacderax ecTh ommOKa wim He 60s1ee IByX
HE/I0YETOB.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4U
dbopmysl (3akoH Oma 11st

nosnHoi nenu). Caenan pacuet .B pacueTe AOMyIeH HETOYET WIIH
apudmeTHIecKas omuoka.

He BbImonHeHa mpoBepka pa3MepHOCTH.

5 3anucaHbl HEOOXOIUMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyibl (3akoH OMa J1st

noyiHoM nenu). Caenan BepHbI pacueT. BeinoaHeHa npoBepka
pa3MepHOCTH.

JAunakTnyeckasi exMHUNA: 2.7 IPUMEHSTH MTOJTYUYCHHbIC 3HAHUSA JIJIS1 PEIICHUS
(bu3UYeCKHX 3a/]a4,

3ansaTue(-s1):

2.2.7. KontponsHas padota no teme "/[unamuka"

2.3.1.3aKkoHbI coxpaHeHUs Kak (GyHIaMEeHTaAIbHbIE 3aKOHBI TPUPOABL. IMITybC Tena,
UMITyJIbC cuiibl. BTOpoii 3akoH HpioTOHA B UMITYIbCHOM (popMe (3aKOH U3MEHEHUS
HMMITYJIbca). 3aKOH COXpaHEHUs UMITYJIbca. PeakTUBHOE JBIKECHHUE.
2.3.2.Mexanuueckas padora. ['paduueckoe npeacrapieHue padotsl. PaboTa cubl
TSDKECTH, CHJIbl YIIPYTOCTH, CUJIbI TPEHHUS.

2.3.3.MexaHnnueckass MOITHOCTb. MrHoBeHHas1 U cpenssisa MouHocTh. KIIJI. Pemenune
3a/1a4 Ha pabOTy U MOIIHOCTh

2.3.5.PelieHue 3a71a4 Ha 3aKOHBI COXPAHEHUS PHEPTUH U UMITYJIbCA.

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

2.4.1.Mexannueckue konebanusi. OCHOBHBIE XapaKTEPUCTUKU, YpaBHEHUE U rpaduKu
rapMoHUYecKHux kKonebanuii. [IpeBparenue sHepruu npu KojiedaTeIbHOM JBUKEHUU.
Pe3onanc MasTHUKOB. (TEOpHs)

3.1.3.OkcnepuMeHTalIbHBIEC Ta30BbIe 3akoHbI ([lanbToHa, ABOraapo, boins-Mapuorra,
I'eit-JIroccaka, [apmst). M3onporieccsl.

3.3.4.KoutposbHas pabora no teme "MKT U TI"

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

3ananue Nel

BonbTMeTp paccunTad Ha UI3MEPEHUE HAMIPSIKEHUM 10 MakcuMalibHOTO 3HaueHus 30 B.
[Ipu 3TOM Uepe3

BOJIbTMETP UeT ToK 10 MA. Kakoe 100aBOYHOE COMTPOTUBIICHHE HYKHO MPUCOSTUHUTH K
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BOJILTMETPY,
YTOOBI UM MOKHO OBLIO U3MEPSATH HanpspkeHue a0 150 B?

Ouenka Ilokazamenu ouenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dbopmysl (pacuer

100aBOYHOTO COMPOTUBIIEHUS). B pacuerax ecTp ommbka uim He
Oonee nByx HegouetoB. He

BBITNOJIHEHA [TPOBEPKA PA3MEPHOCTH

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

n00aBOYHOTr0 conpoTuBieHus).. Caenan pacuer .B pacuere nonyuieH
HEI0YET WU

apudmeTrndeckas ommobka. Mnu: He BoimotHeHA MpoBepKa
pa3MepHOCTH.

5 3anucanbl HEOOXOUMBIE U JOCTATOUHBIC JUIs PELICHUS 3a]aun
dbopmysl (pacuer

100aBOYHOTO conpoTUBiIeHUs).. Cenan BepHbIil pacueT. BeinoaHena
pOBEpKa

pPa3MEpHOCTH.

3ananue Ne2

[Ipu pa3oMKHYTOM KJIrOU€ aMIIepMeTp nokasbiBaeT TOK 1 A. Kakol TOK mOKaxeT
aMIIEpMETp MpHU

3amkHyTOM Kitoue? DJIC ucrounuka 10 B, BHyTpeHHEEe cOnpOTUBIEHUE UCTOUHUKA 1OM,
R1 =5 Owm,

R2=4 Owm, R3 HeusBecTHO.

Ouenka Ilokazamenu oyenku
3 PaccMmoTpensl Ba pexxrma paboThl HENU- IPU 3aMKHYTOM U MpU
Pa30MKHYTOM KJIIOYE.
4 3anucan 3akoH OMma, HaigeHno R3.
5 PaccMmoTpensl Ba pexxrma paboThl HENU- IPU 3aMKHYTOM U MpU

Pa30MKHYTOM KIIFOUE,
HaineHo R3 u 12.

JupakTuyeckas efuHuna: 2.8 onpenesiTh Xapakrep GU3NIECKOTo mporecca mo
rpaduxy, Tadauie, popmyie;
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3ansaTue(-1):

2.1.7.KonTtponbHas paboTa 10 KUHEMATHKE.

2.2.4 Pemenue 3a1a4 Ha 3aK0Hbl Hpr0TOHA, 3aKk0H BeceMupHOro tarorenus u 3akoH ['yka.
2.3.1.3aKkoHbI cCOXpaHEeHUs KaK (yHIaMEHTAIbHbIE 3aKOHBI TPUpoAbl. MIMITynbC Tena,
uMIyJabsc cuiibl. Bropoit 3akon HeioToHa B UMITyIbCHOM (popMe (3aKOH U3MEHEHHUS
MMITyJIbCa). 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

2.3.5.PelieHne 3a71a4 Ha 3aKOHBI COXPAHEHUS SHEPTUH U UMITYJIbCA.
2.4.3.MexaHnnyeckue BOJHBI B yIIpyrux cpenax. Kimaccudukanms, xapakTepuCTHUKA BOJH.
3BYKOBBIE€ BOJHBI. AKYCTHUECKHI pe30HaHC. DX0. YIbTpa3BYK U HHPPA3BYK.

2.4.4 KontponsHas paboTa no pazaeny "MexaHuka"

3.1.3.0OkcniepuMeHTalIbHBIC Ta30BbIC 3aK0HBI ([lanbToHa, ABOraapo, boins-Mapuorra,
I'eit-JIroccaka, [lapmst). M3onporiecchl.

3.2.2.Mopenb ctpoeHus xxuakoctu. [loBepxHocTHoe HaTsKeHUE. CMadyrBaHUE.
Kanwnnsipusie saBieHus.

3.3.1.BHyTpeHHss 3Heprusl, cnocoObl €€ M3MEeHEeHUs. BHYTpEeHHss SHEpIus UI€aTbHOTO
rasa. . Pabora npu usmenenun ooremMa raza. PacueT konmdecTBa TEIIOTHI.
3.3.3.Bropoe nauano T/. [Tpunuun aericreus ternoBor Mmamuubl. [Hukin Kapro. KIT
nukiia Kapuo

4.1.2.Metoasl pacuera cuiibl KynoHa 1 HANPsiKEHHOCTHU 3JEKTPOCTATUYECKUX MOJIEH.
4.1.5.Pewenue 3a1a4 "DnekTpocTaTuka'

4.2.1.I1ocTosIHHBIN ANEKTpUYECKUi TOK U ero xapakrepuctuku. IJC. 3akon Oma aiis
OJTHOPOJHOTO M HEOJHOPOAHOTO yYaCTKa LU U €r0 TPUMEHEHHUE.

3ananue Nel

OJIC ucrounuka Toka 3 B, ero BHyTpeHHee conpoTuBieHrue 1 OM, CONpOTUBIICHUS
pesuctopoB R1 = R2

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

Ouyenka Ilokazamenu oyenxu
3 HaitneHo moiaHoe COnpoTHBIIEHUE LIETH.
4 Haiineno nmojgHoe compoTHBIICHUE LIETIH U CUJla TOKA B

HepaSBeTBﬂeHHOﬁ JaCTH L CIIU

5 3ammcansl (HOPMYITBI MOIITHOCTH JIJIS IBYX CIydYaeB. 3a/1ada PeIicHa B
o01IeM BHIC, YUCIOBOM
OTBET MOJIy4YEeH BEPHO.

JupakTuyeckas eqHuna: 2.9 u3MepsTh psij GU3NUECKUX BEITUYUH, MPECTABISSA
pe3yJIbTAaThl U3MEPEHUM C YUYETOM UX MOTPEIIHOCTEMN;

3ansaTue(-s1):

3.3.4.KountposbHas padora mo teme "MKT U T/"

4.2.2.0npenenenne 3/1C 1 BHyTPEHHETO CONPOTUBIIEHUS] UICTOYHHKA TOKA.
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HccnenoBanue nociaea0BaTeIbHOTO U NAPAILIEIbHOTO COETUHEHUS PE3UCTOPOB
4.2.3.3yuenne 3akoHa Oma Ju1s yyacTka uenu. MisMepeHnne yieapHOoro COpoOTUBIIEHUS
MIPOBOIHUKA

3apanue Nel

Onpenenute conpoTuBieHue MpoBoAHUKa . Bam naubl 1. Mctounuk Toka. 2. AMrepMerp.
3. Bonbrmerp. 4. Peocrar. 5. Kitou. 6. CoequHUTENbHBIE TPOBOA.

1) 3anummre Gopmyiy s pacyeTa COMPOTUBIICHUS MMPOBOJIHUKA U ONIPECIIUTE, KAKUE
BEJTMYHMHBI HAJI0 U3MEPUTH.2)Hapucyiite cxemy 1emnu, He0OX0UMOM 1Jist U3MEpeHUid. 3)
W3 npennokeHHbIX IpUOOPOB COOEUPTE LETb U IPOBEIUTE U3MEPEHUS C YUETOM LIEHBI
JICJICHHsS] ¥ TIOTPeIHOCTH. 4)PaccunTaiiTe CONPOTUBIICHHE MMPOBOJIHUKA U 3AMUILIUTE €TI0
3HAUYEHHE C YYETOM MOTPEIIHOCTU U3MEPEHUM.

Ouenka IHlokazamenu oyenku
3 BrInonHEeHb! BEpHO HE MEHEE 3 IMyHKTOB
4 BBINOIHEHO BEPHO, HO HET OLICHKH ITOTPEIIHOCTH WIIM B pacyeTax

€CTh OIMOKA, WM HE YKa3aHa Pa3MEPHOCTbD.

5 BrinonHeHb! BepHO Bee 4 MyHKTa, paboTa BBITIOJIHEHA aKKyPaTHO U
I'PaMOTHO.
3aganue Ne2

Bam nanbl uctounuk nutranus (6arapeiika), aMrnepMmeTp, BOIbTMETp, peocTaTtO, Kitoy,
coeAMHUTENbHbIE TpoBoAa. Onpenenure 3xcriepuMerTanbHo IJ1C u BHyTpeHHEe
CONPOTHUBJICHUE UCTOYHUKA

. st atoro: 1)Hapucyiite cxemy nenu. Cobepure 1emns mo cxeme. 2) Beiseaure dhopmyny
st pacueta 3/1C v BHyTpEHHETO CONPOTUBIICHUS UICTOUYHMKA. OnpeenuTe- Kakue
BEJIMYMHBI HEOOXOAUMO U3MepUTh.3) M3MepbTe He0OX0AMMble BETUYUHBI U 3AMUIIUTE UX
3HAUEHHUS C YUETOM LIEHBI IeJICHUs] U TOrpelIHocTy u3mepennit 4) Paccuuraiire 9/1C u
BHYTPEHHEE COINpoTHUBIIeHHE UcTOUHMKA. 5) U3mepbTe DJIC HEnocpeICTBEHHO Ha
KJIEeMMaX UCTOUYHHUKA U CPABHUTE C BBHIYMCICHHBIM 3HaueHueM. Crenaite BHIBO/I.

Ouenka Ilokazamenu ouenku

3 Brinonnens! BepHO Jt00bIe 3 MyHKTa

BrinosaHeHbI BCPHO Tr00kIe 4 IIYHKTA, WX BBIIIOJIHCHEI BCC, HO CCThb
HEAO0YCTHI.

5 BrInpiiHEHB! BEPHO BCE 5 NIYHKTOB, CIEJIaH BBIBOL.

2.6 Texymuii koHTpoab (TK) Ne 6
Tema 3anaTus: 4.5.2 Pemenue 3a1ay Ha 3akoH DM, 3aK0H CAMOMHIYKIIUU U SHEPTHUIO
MarHuTHOTO MOJIS.

ctp. 35 u3 104



Metona u popma kontpoasi: CamocrostenbHas padota (MapopmannonHo-
AHAJTUTUYECKU)

Bua konrpoas: Pemenne 3anad no reme

JqunaxkTnyeckasi exuHuna: 1.3 cMpich (GU3MYECKUX 3aKOHOB KJIACCUUYECKOW MEXaHUKH,
BCEMUPHOTO TATOTEHUS, COXPAHEHUSI SHEPTUU, UMITYJIbCA U AIEKTPUUECKOTr0 3aps/ia,
TEPMOJIMHAMHUKH, JICKTPOMArHUTHOW HHIYKIHH, (POTOdPdeKTa;

3ansiTue(-1):

2.4.4 KontponbHas padoTa mo pa3aerny "Mexanuka"

3.3.4.Kontponbnas pabora no teme "MKT U T/1"

4.1.1.OnekTpudeckuii 3aps U €ero cBoicTBa. 3akoH KynoHa. DineKTpocTaTnieckoe moJie.
HanpspxkennocTs nosist. [IpyuHOun cynepno3uimm noiei.

4.1.5.Pemienue 3amau "InekrpocraTuka'

4.2.1.IToCcTOSTHHBIN JIEKTPUUECKUN TOK U ero xapaktepuctuku. IJ[C. 3akon Oma s
OJIHOPOJHOTO ¥ HEOJHOPOJHOTO y4acTKa LIETH U €r0 IPUMEHECHHUE.

3ananue Nel

B onnoponnom MII unayknumeit 0,8 T Ha IByX HUTSX IMOJABELIEH NPOBOIHUK Maccor 200
r. Ha ckonpko

W3MEHUTCS CUJIa HATSHDKEHUSI HUTEU, €CJIU IO MTPOBOJHUKY ITPOMAET TOK cuion 1 A. JlnuHa
POBOJIHHKA

40 cm.

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOIMMBIC U JOCTATOYHBIC JIJIS1 PEIICHUS 3a1a9H
dbopmyinbl. Cnenan uyeptex. Ha yepreske wim B pacuerax ecTh
OILIMOKH

NpUBOJISIIME K HEBepHOMY oTBeTy. Mnu : He caenan ueprex, He
BBITIOJTHEHA MTPOBEPKA

Pa3MEPHOCTH.

4 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
dbopmyIibl (BTOPOI 3aKOH

HrroTona, cuna Ammepa). Cnenan ueptex.. Caenan pacuer .B
pacyeTe IONyIIEeH HEeJ0YeT

M HerpyOas apudmMernyeckas ommoka win : He BeinonHena
POBEpPKa pa3sMEPHOCTH.

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

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

pa3MepHOCTH
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3aganue Ne2

B onHOponHOoe MaruuTHOE noJie ¢ naaykuuen 0,3 Ti nepnesauKyIspHO JIMHUSAM
WHIYKIHMH BJIETAET JIEKTPOH, NPOIIEAINN YCKOPSIOIIYIO pa3HOCTh oTeHnuanos 320 B.
Onucath TPACKTOPHUIO JIEKTPOHA.

Ouenka Ilokazamenu oyenku

3 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJIS PEIICHUS 3a1a9H
dbopmyinel. Cnenan yeptex. Ha yepreske v B pacderax ecTh
OILIMOKH

npuBOASIIKE K HeBepHOMY oTBeTy. Mu : He cnenan ueprex, He
BBITIOJIHEHA MTPOBEPKA
Pa3MEepHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4u
dbopmyrel. Crenan yepTex U pacueT .B pacuere fgomyieH He104eT
win HerpyOas apudmMeTnyeckas ommoka win : He BeimonHeHa
POBEpPKa pa3sMEPHOCTH.

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

pa3ZMEpHOCTH

JAunakTnyeckasi exMHUNA: 2.7 NIPUMEHSTh MTOTYyUYCHHbIC 3HAHUS JIJIs1 PEUICHUS
(bu3MYeCKuX 3a]a4,

3ansaTue(-s1):

4.3.2.251eKTpUYECKUI TOK B paCTBOpaxX M paciuiaBax 3JEKTPOJIUTOB. 3aKOH 3JIEKTPOIU3A.
4.4.1 MarnuTtHoe nosie Toka. MarautHas UHAyKUus. JIMHUA MarHUTHOW MHAYKIUU.
[IpyHLIMT Cynepno3uLA MATHUTHBIX MTOJEH.

4.4.2.Cuna Amnepa. Cuna Jlopenua. Ix npuMeHeHue.

4.5.1.Camonnaykuus. 9C camonnaykuun. MHIyKTUBHOCTh KaTyIIKU. DHEPTHUS
MarHUTHOTO MOJIS.

3ananue Nel

Karymka n3 N=1000 BUTKOB MpoBOJa HAXOAUTCS B OAHOPOJHOM MAarHUTHOM IIOJIE ,
MPUYEM OCh KaTYIIKU COCTaBIsAeT yroy 60 rpaaycoB ¢ BEKTOPOM MarHUTHOW UHAYKIUU.
Pannyc katymiku 2 cM. MarautHas uaaykuus usmensiercs Ha 40 mTin 3a 2 ¢.Onpenenutsb
OJIC uHAYKIMHU B KaTyIIKE.

OI(EHKa 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 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

3aganme Ne2

[IpsitMonMHENHBIN TPOBOJHUK C CHIION TOKa 4,5 A TTOMEIIEH B OJTHOPOJHOE MAarHUTHOE
nosie ¢ uaaykuueint 0,1 Ti nepneHauKyIsIpHO CUIOBBIM JIUHUAM. ONIpeIeIuTh JJIMHY
IIPOBOJIHUKA, €CIIU TIPH ero nepemerieHur Ha 20 cMm coBepiaeTcs padora ImJx.

Ouenka Ilokazamenu oyenku

3 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinbl. Cnenan uyeptex. Ha yeprexke wim B pacuerax eCTh
OLINOKHU

IPUBOJAILME K HEBEpHOMY oTBeTy. M : He caenan ueprex, He
BBIIIOJTHEHA ITPOBEPKA
Pa3sMEpPHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyinbl. Cnenan ueptex.. Caenan pacueT. B pacuere gomyiieH
HEJ0YeT

wiM HerpyOas apupmMernyeckas ommoka win : He BeinonHeHa
IIPOBEpPKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIC JUIsl pELICHUS 3a/1a4u
dbopmybl. Cnenan ueprex.. Caenan BepHbIi pacueT. Beinonxnena
poBepKa

pa3MepHOCTH

JAuaakTuyeckasi exuHuIa: 2.3 1enaTh BRIBOAbI HA OCHOBE YKCIEPUMEHTATIbHBIX
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JAHHBIX;

3ansaTue(-1):

2.4.2 V3yueHue MaibiX KojieOaHU MasiTHUKA.

3.1.1.0cHoBHbIe nosioxeHuss MKT, ux onbITHOe 000CHOBaHKE. XapaKTEPUCTUKA MUKPO-
n Makpoten. OcHoBHoe ypaBHeHne MKT, ero ¢puznueckuii cMbIcil.
3.1.3.OkcnepuMeHTalIbHbIE Ta30BbIe 3akoHbI ([lanbToHa, ABOraapo, boitna-Mapuorra,
I'eii-JTroccaka, [lapss). M3onpoiiecchl.

3.1.4.13yueHune Uu300poLeccoB

3.2.2.Mogaenb ctpoeHus xkuakoctu. [loBepxHocTHoe HaTsxeHne. CMaynBaHUE.
KanunnspHsie sBiaeHUs.

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

3.2.4.. I3aMepeHne OTHOCUTENIbHOM BIaXHOCTU BO3/ayXa. (J1abopaTopHas padboTa)
3.2.5.zmepenue kodpduiineHTa mnoBEpXHOCTHOTO HATSKEHUSI JKUIKOCTH.
3.3.1.BHyTpeHHss 3Heprusl, cnocoObl €€ M3MEeHEeHUs. BHYTpEeHHss SHEpIus UI€aTbHOTO
rasa. . Pabora npu usmenenun ooremMa raza. PacueT konmdecTBa TEIIOTHI.
3.3.3.Bropoe nauano T/. [Tpunuun aericreus ternoBor Mmamuubl. [Hukin Kapro. KIT
nukiia Kapuo

4.1.4.29nexktpoeMKkocTh. KoHneHCcaTOphl U UX TUIBI. DJIEKTPOEMKOCTh IIIIOCKOTO
KoHJeHcaTopa. CoequHEHNEe KOHIEHCATOPOB. DHEPIHsl JEKTPUYECKOTO MTOJISL.
4.2.2.0npenenenue I/IC 1 BHYTPEHHETO COPOTUBJIEHUSI HCTOYHUKA TOKA.
HccnenoBanue nociie10BaTeIbHOrO U NapaieIbHOTO COETMHEHUST PE3UCTOPOB
4.2.3.3yuenune 3akona Oma Juis yyactka uenu. MisMepeHnue yJeapHOro COnpoTUBICHUS
IPOBOJIHHKA

4.3.3.0npeneneHne IEeKTPOXUMUYECKOTO SKBUBAJIEHTA MEU

4.3.5.91eKTpUYECKuil TOK B razax.

4.3.6.O51€KTPUYECKHN TOK B ITOJIYIIPOBOJHUKAX.

4.4.1 MarauTtHO€ noJie Toka. MaruuTHast UHAYKIUA. JINHUYM MarHUTHOW UHAYKIIVH.
[IpyHIMI Cynepno3uny MATHUTHBIX MTOJIEH.

4.4.2.Cuna Amnepa. Cuna Jlopenia. Ix mpuMeHeHue.

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

4.5.1.Camounaykuus. DC camonnaykuuu. MHIyKTUBHOCTh KaTYIIKUA. DHEPTHUS
MAarHUTHOIO TOJISI.

3ananue Nel

B kxarymike conporusienuem 5 Om tedet Tok 17 A. UHAyKkTUBHOCTH Katymku SOMI H.
KakuMm Oyner HampsikeHUE Ha 3aKUMax KaTYIIKH, €CJIM TOK B HEH paBHOMEPHO
BO3pacTaeT co ckopocTbto 1000 A/c?

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

NIPUBOISIINE K HEBEPHOMY OTBETY, HE BBHITIOJTHEHA MTPOBEPKA
pa3MepHOCTH.

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

win HerpyOas apudmMeTuyeckas ommoka win : He BeimonHeHa
POBEpKa pa3sMEPHOCTH.

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

2.7 Texymuii koHTpoab (TK) Ne 7
Tema 3anaTus: 5.2.1.9nexrpomarautHeie BoaHbl. [llkana DMB. [Tpunnuret
panuocss3zu. Paguonokanms
Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Omnpoc)
Bua konutpoasi: CamocrositenbHas paboTa
JunakTuyeckas exmHuna: 1.1 cMpic NOHATHH: (U3UYECKOE SIBICHHE, TUTIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aMMOJICUCTBHE, SJIEKTPOMArHUTHOE T10JIe, BOJIHA, (DOTOH, aToM,
aTOMHOE PO, NOHU3UPYIOLIUE U3IIYUYEHUS, [JIAHETA, 3B€3/1a, rajJakThuKa, BeenenHas;
3ansaTue(-1):
2.3.5.Pemienune 3a1a4 Ha 3aKOHBI COXPAHEHUSI SHEPTUH U UMITYJIbCA.
3.1.1.0cHoBuble nonoxenust MKT, ux onbiTHOe 000cHOBaHUE. XapaKTEPUCTUKUA MUKPO-
u Makpoten. OcHoBHoe ypaBHeHne MKT, ero ¢puznueckuii cMbICII.
3.2.3.Mogenb cTpoenus TBepaoro tena. Kpucramnsr u amopgHbie Tena, ux Qpuandeckue
cBoiicTBa. TennoBoe pacmmpeHne TBEPABIX TEI
3.3.2.11epBbIii 3aKOH TepMOAMHAMUKU. [[puMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKH K
M30IIPOLIECCAM.
4.3.5.251eKTpUYECKHI TOK B ra3ax.
5.1.5.Tpancdopmatop. [Ipons3BoaACTBO U Miepeaada dIEKTPOIHEPTUU
3ananue Nel
1) ChopmynupyiiTe runore3y Makcpenia.
2) Uto Takoe 3JIeKTpOMarHuTHOE MoJjie? KaKOBbI €ro CBOMCTBA?
3) Uro Takoe snekTpomarauTHas BojaHa? Kakossl 061iue cBoictBa OMB u uem
0OYyCIJIOBJIEHBI pPa3InYusl MEXKIY HUMU?
4) Yto u KaK KoieOIeTCs B AJIEKTPOMAarHUTHON BOJTHE?

Ouenka Hokazamenu ouyenku
3 OTBeT NMpaBUILHBIN HO HETIOJIHBIA MIIA COACPIKUT OIMHUOKHU
4 OTBeT NpaBUIbHBIN, MOJHBIN, HO COJIEPKUT OJUH-ABA HEAOUETA
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OTBeT NOJHBIN, TPaBUIIbHBINA, APTYMEHTUPOBAHHBIN.

[IpuMepHbIE OTBETHI:

1)['unore3a MaxkcBeina: [lepemeHHOE MArHUTHOE MOJIE€ TTOPOKIAET B
OKpY>KaroleM

IPOCTPAHCTBE MEPEMEHHOE IEKTPUUYECKOE T10JIE€, KOTOPOE B CBOIO
ouepeb NOPOXKIAeT

IIepeMEHHOe MarsuTHoe noJie u 1./1., B pesynbrare yero ot
HMCTOYHUKA BOJIH B

IPOCTPAHCTBE PACHPOCTPAHSIETCS JIEKTPOMArHUTHas
BOJIHA.B3aMMOCBSI3aHHBIX U 3JIEKTPUUECKOTO U MarHUTHOTO MOJIEH.
DNEeKTPOMArHUTHOE TOJIE

MOXET CYIIECTBOBATh MPHU OTCYTCTBUU APYIroro BUja MaTepuu —
BeliecTna (T.€. B

BaKyyMe), HE CBSI3aHO C 3apsiiaMu, XapaKTepU3yeTCs HEeIIPEPHIBHBIM
pacrpeenecHueM B

MIPOCTPAHCTBE U MOXKET MPOSIBIATH TUCKPETHYIO CTPYKTYPY
(¢oronsr). B Bakyyme nose

pacpocTpaHseTCsl CO CKOPOCThIO CBETA, MO0 MPUCYLIU
XapaKTepHbIE ISl HETO

AIEKTPUUYECKUE U MATHUTHBIE CBOMCTBA, JOCTYITHbBIC

HaOII0/ICHNUI0. DJIEKTPOMArHuTHOE

110JIE OKa3bIBAET CHJIOBOE BO3JECHCTBUE HA DIEKTPHUUECKHUE 3aPSIbL.
3)2neKTpOMarHuTHHIE BOJIHBI — PacIpOCTPAHSIONIEECs B
MIPOCTPAHCTBE KOJIeOaHUS

ANEKTPOMArHuTHOro 1nojsi. Ucrounuk OMB- aniekTpudeckue 3apsbl,
JBIKYILIUAECS C

YCKOPEHHUEM. DJIEKTPOMArHUTHAS BOJIHA -TIONEPEYHAs. ITO 3HAUMT,
YTO BEKTOPBI

HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJISl U BEKTOP MarHUTHOM
WMHIYKIUU KOJIeOI0TCs B

MEPHEHIUKYIISIPHBIX TIOCKOCTAX. A HaIpaBJICHUE PACTIPOCTPAHECHUS
BOJIHBI

NEPHEHAUKYJIAPHO MIOCKOCTH CKOPOCTh paclpOCTPaHEHHUS
AIEKTPOMArHUTHON BOJIHBI

3aBUCHUT OT XapaKTEPUCTUK cpebl. OT ee TUAIEKTPUUECKON 1
MarHUTHOMN

MIPOHUIIAEMOCTH.00pa3oBaHHoOM BekTopamu E u B.

B BakyyMe 351€eKTpOMarHuTHasi BOJIHA PaCIPOCTPAHSIETCS CO
CKOPOCTBIO CBETA

300000km/c. Tak Kak AUAJICKTPUYECKAs] 1 MarHUTHAs MPOHUIIAEMOCTH
BaKyyMa paBHBI
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€IMHUIIEC, U CKOPOCTh PACIPOCTPAHEHHUS BOJIHBI 3aBUCUT TOJIBKO OT
DJIEKTPUYECKOUN U

MarHUTHOW MOCTOSIHHBIX.

OMB o0nanaroT 3Hepruei u

UMITYJIbCOM. DOMB npOsBIISIIOT BCE CBOMCTBA BOJIH- OTPAKEHHE,
IPEJIOMJIEHHE,

uHTepPEepeHIHs, TUPPaKIUs, TUCTIEPCUS U TTOJISIPU3AITHSL.

4) B aneKTpOMarHuTHOM BOJTHE KOJIEOIIOTCS (TO €CTh M3MEHSIOTCS
cuH(pa3HO) BEKTOP

HAMPSHKEHHOCTH 3JIEKTPUUYECKOTO OIS U BEKTOP UHAYKIIUU
MarHuTHOTO TOJISI.

JAupakTuyeckas exuHuna: 1.3 cMbici GU3NYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH,
BCEMUPHOTO TATOTEHHUS, COXPAHEHHUS SHEPTUH, UMITYJIbCa U 3JIEKTPUUECKOTO 3aps/ia,
TEPMOJIUHAMUKH, JIEKTPOMAarHUTHON HHAYKIMH, (POTOdPdeKTa;

3ansaTue(-1):

5.1.2.IlepeMeHHBII TOK, CTIOCOOBI €r0 MOMy4eHHUs.. MOIIHOCTH B IIETIH TEPEMEHHOTO
TOKa. MeTo/1 BEKTOPHBIX JUArpPaMM.

3aganue Nel

ITocTpouTh BEKTOPHYIO AUArpaMMy, paCCUUTATh MTOJIHOE CONPOTUBIIEHUE, CHITY TOKa,
KO3 UIIUEHT MOIIHOCTH, [TOJIHOE HAIPSKEHHE, HAIPSYKEHUE HA Y4acTKax enu JIs
npeoxeHHoro coenquHenus R, C u L (mocienoBaTenbHOro WK NapajuieabHOro).

OueHKa Hokazamenu OUEHKU

3 [TocTpoeHa BeKTOpHas Auarpamma, He HalJIeHbl 3-4 mapameTpa, uiu
HEJIOYEThl HA BEKTOPHOU AUarpaMMe, B pacuerax

4 [TocTpoena BekTopHas nuarpamma. ECTh He1OYETHI Wik HE HAWJICH
OJIMH- JBa Iapamerpa

5 ITocTpoeHna BeKTOpHas auarpaMma, HaluIeHbl BCe ITapameTphl.

JAunakTuyeckasi exuHuLA: 2.1 onuceiBaTh U OOBACHATH (PU3NUECKUE SIBICHUS U
CBOMCTBA TeJ: IBUKEHHUE HEOECHBIX TEI U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA
ra3oB, JKUJIKOCTEH U TBEPBIX TEJ; FJEKTPOMArHUTHYIO UHAYKIIMIO, PACHPOCTPAHECHHE
AJEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3IyUYECHHUE U MOTJIOIICHUE CBETA
atomoM; GotordhdexT;

3ansaTue(-s1):

2.2.7.KontponbHas padota no teme "J{unamuka"

2.3.4.Mexanunueckas sHeprus. Teopema 0 KHHETHUYECKOM U MOTEHIIUATBHOU SHEPTHUH.
KoHcepBatuBHbBIE CHIIbI. 3aKOH COXPAHEHUS JHEPTUU B MEXaHUKE.

2.4.1.Mexannueckue kosebanusi. OCHOBHBIE XapaKTEPUCTUKU, YpaBHEHUE U rpaduKu
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rapMoOHHUYeCcKHUX kKonedanuil. [IpeBpanienue s3Hepruu npu KojaedaTeIbHOM JBUKEHUU.
Pe3onanc MasiTHUKOB. (TeOpHs)

3.2.1.Arperatnble cocTosiHuA U (pa3oBbie nepexoibl. OOBICHEHHE arperaTHbIX
coctostnui Ha ocHoBe MKT. B3anmHble npeBpalieHus KUIKOCTEN U ra30B
(mapoobpazoBanne u KoHIeHcaus ). HackImeHAbIN ap u ero CBocTBa. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa.

3.2.3.Mogenb ctpoenus TBepaoro tena. Kpucramisl u amopdHbie Tena, ux Gu3ndecKkue
cBoiicTBa. TennoBoe pacmnpeHue TBEPABIX TEI

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

Pacckazatp 0 npuHIMIax paanocBs3u. YTo Takoe Moaynanus v nerekrupoBanue? Kak
OHH OCYIIIECTBIIAIOTCS HA MPAKTUKE?

Ouenka Ilokazamenu ouenku

3 [lepeunciieHbl OCHOBHBIE IPUHIIMIIBI PAJAHOCBSI3U O€3 PACKPBITHS UX
(U3HYECKON CYIIHOCTH.

4 [lepeuncnenbl MPUHIUIIBI PAIUOCBA3H, PACKpPbITA hU3HUECKas
CYIIHOCTb IIPOLIECCOB.

5 [lepeunciieHbl NPUHLIMIIBI PATUOCBS3U, U300Pa’KEHbBI CXEMBbI
NPUEMHUKA U NIepeAaTurKa, pacKpbiTa pu3nuecKas

CYLIHOCTh npoueccoB. HaprcoBana 0y0k- cxeMa repefadu U npuema
paguocurHana.

JAunakrnyeckasi eIMHULA: 2.5 IPUBOJIUTh NPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHMS
(bu3NYeCKUX 3HAHUMN: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKH U IEKTPOJIMHAMUKH B
SHEPIeTUKE; PA3IUYHBIX BUIOB 3JIEKTPOMArHUTHBIX W3JIyUYEHUM [JI Pa3BUTHS Pauo U
TEJIEKOMMYHUKAIIMM, KBAHTOBOW (PU3UKHU B CO3JaHUU SIACPHON YHEPTreTUKH, JTa3€POB;
3ansaTue(-1):

4.2.4 Pewenue 3a1a4 1o teme "Pabota u MomHOCTh ToKa. 3akoH Jlxxoynsa-Jlenna. KITJ]
WCTOYHMKA TOKA."

4.3.4.O5eKTpUUECKHAN TOK B BaKyyMe. J[ByXaneKkTpoaHas JaMIia . DIeKTPOHHO-JTyYeBast
TpyOKa.

4.3.5.91eKTprudYeCcKuii TOK B razax.

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

3ananue Nel

[IpuBenuTe MpUMeEpHbl UCIIOJIBL30BaHUS JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

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

[IpuBenens! 3-4 npumepa ¢ NOSICHEHUSAMM.

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

JupakTudeckas efMHUNa: 2.6 BOCIPUHUMATh U HA OCHOBE NOJIyYCHHBIX 3HAHUN
CaMOCTOSITENILHO OLIEHUBATh MHPOpMALHIO, coiepxaliytocs B coodmenusax CMU, Nn-
TEPHETE, HAYYHO-TIOIYJIIPHBIX CTAThAX;

3ansaTue(-1):

3.3.4.KoutposbHas pabora no teme "MKT U TI"

4.3.6.O5IEKTPUYECKHN TOK B ITOJIYTIPOBOJHUKAX.

3aganue Nel

[IpounTarh TEKCT U3 HAYYHO-MIOMYJSPHOH cTaThu (coobmenuss CMU, cratbu nHTEpHETA).
OTBeTUTH Ha BOIIPOCHI K TEKCTY

OTKpbITHE PEHTIEHOBCKUX JIyUue

PentrenoBckue myun ObUTH OTKPHITH B 1895 1. HEMenkuM pusukom Bunbreasmom
Pentrenom. PeHTren 3ameTui1, 4To Mpu TOPMOKEHHUH OBICTPBIX 3JIEKTPOHOB Ha JIFOOBIX
NPENSATCTBUSAX BOBHUKAET CHIIBHO MPOHUKAIOIIEE U3TyUYEHUE, KOTOPOE YUEHBIN Ha3Bal X-
JdyyaMmu (B JaJbHEHIIEM 3a HUIMHU YTBEPJUTCS TEPMUH «PEHTI€HOBCKHUE Tyun»). Koraa
Pentren nepxxan pyky Mexay TpyOKOH U SKpaHOM, TO Ha SKpaHe ObUIM BUIHBI TEMHBIE
TEeHU KOoCcTel Ha (hoHe 0oJiee CBETIbIX OUepTaHUuM Bceil Kuctu pyku.CxeMa COBpeMEeHHOM
PEHTI€HOBCKOM TpyOKH AJi MOTy4YeHus: X-Iy4yel npeicTaBleHa Ha

pucynke. Karon 1 npencrapisier coboi mogorpeBaeMyto BoJIb(PpamMoByIO CIIUPaAIb,
MCITYCKAIOMIYIO IEKTPOHBI. [10TOK 351eKTPOHOB (hOKYCHPYETCSI ¢ MOMOIIBIO MIMHIpPA 3, a
3aTEM COYJIapAETCs C METAUTMYECKUM 3JIEKTPoioM (aHoaoMm) 2. [Ipu TopmoxkeHnn
3JIEKTPOHOB ITy4YKa BO3HUKAIOT PEHTIEHOBCKUE Jyur. Hanpsokenrne Mexay aHoaoM U
KaTOJOM JIOCTUTaeT HECKOJIbKHX JIECATKOB KIIOBOJIBT. B TpyOKe co3naeTcs TiryOoKwHit
BaKyyM; JaBJI€HUE raza B Hel He npesbimaet 10-5 MM pr. CT.

CornacHo npOBEAEHHBIM UCCIEIOBAHUSIM, PEHTT€HOBCKHE JIyYH JACHCTBOBAJIA HA

(G OTOIIACTUHKY, BBI3bIBAIM HOHU3AIMIO BO3/1yXa, HE B3aUMOICHCTBOBAIIH C
ANEKTPUYECKUMH U MATHUTHBIMU NOJIsIMU. Cpasy k€ BO3HUKIIO MPEIIOIO0KEHUE, UTO
PEHTTE€HOBCKHUE JIyYH — 3TO JIEKTPOMATHUTHBIE BOJIHBI, KOTOPHIE B OTJIMYUE OT CBETOBBIX
Jdy4yed BUJUMOTO ydacTKa CIEeKTpa U yiabTpaHUOIETOBBIX JTyYel UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBI. HO eciiu peHTreHOBCKOEe M3ITyYeHHEe MPEACTaBiIseT co00M
AJIEKTPOMATHUTHBIE BOJIHBI, TO OHO JOJDKHO OOHApy)UBaTh JU(PAKIIUIO — SIBJICHUE,
MpHCYyIIee BceM BUaaM BoJH. Jndpakinio peHTTeHOBCKUX BOJH YAAJIOCh HAOMIOAATh Ha
KpucTtaimax. Kpucrami ¢ ero nepuoan4eckon CTpyKTypOr U €CTh TO YCTPOMCTBO, KOTOPOE
HEN30€KHO JIOJDKHO BBI3BATh 3aMETHYIO JUGPAKIIUIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJTMHA
ux OJM3Ka K pa3Mepam aTOMOB.
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[.CorsiiacHo TeKCTy, pEHTT€HOBCKHE JIy4H 00pa3yloTcst

1) mpu pacnpocTpaHeHUH 3IEKTPOHOB B BAKyyMe

2) npu pacnpoOCTPAHEHUH SJIEKTPOHOB B ra3ax

3) npu pe3KOM TOPMOKEHHH OBICTPBIX 3JIEKTPOHOB HA MPENATCTBUH
4) npu B3aMOJICCTBUU SJIEKTPOHOB C MOJIEKYJIaMH ra3a

2.Yt0 siBJsIeTCS J0KA3aTeJIbCTBOM BOJIHOBOI MPUPO/IbI PEHTT€HOBCKUX JIy4eii?
1) BbICOKas MPOHMKAIOIIASA CIIOCOOHOCTh PEHTTEHOBCKUX JTyuen

2) B3aUMOJIEUCTBUE C AIEKTPUUECKUM TOJIEM

3) B3aMMOJIEiCTBHE C MATHUTHBIM MOJIEM

4) nudpakius Ha KpUCTaIIax

3.KakoBa npupoaa peHTreHOBCKHX Jy4eit?

4. Kakue BOJIHOBbBIC SIBJICHUSA NMPUCYLIH PEHTICHOBCKOMY U3JIYYCHHIO?

Oueuka Ilokazamenu OUEHKU

3 TexkcT MOHAT BEPHO, B OTBETAX HA BOMPOCHI COACPIKATCS OMIHUOKH .

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

5 [IpuBeneHsl MPUMEPHI ITOJHBIE U HCUEPIIBIBAOLINE.

2.8 Texymuii koHTpOoJb (TK) Ne 8
Tema 3ausTus: 6.2.5.KoarponpHas padota mo teme "OnTuka"
Metoa u popma koutpoJsi: Konrponwsnas padora (Ompoc)
Bua kontpoasi: [luceMeHnHast KOHTpoOJIbHAS paboTa 1Mo TeMe
JupakTuyeckas exmHuna: 1.1 cMpic NOHATHH: (U3UYECKOE SIBICHHE, TUTIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aMMOJICUCTBHE, SJIEKTPOMArHUTHOE T10JIe, BOJIHA, (DOTOH, aToM,
aTOMHOE PO, NOHU3UPYIOLIUE U3IIYYEHUS, [JIAHETA, 3B€3/1a, raJakThuKa, BeenenHas;
3ansaTue(-1):

3apanue Nel

B HexoTOpyo TOUKY NpOCTPAHCTBA MPUXOAT KOT€PEHTHBIE BOJIHBI C ONTUYECKON
pa3HOCThIO X0Aa 6 MKM. OnpeIeTuTh - TPOU30UJET YCUIICHUE WU O0CJIabJieHUE CBETa B
JAHHOM TOYKe, €CJIM JJINHA BOJHBI paBHa 480 HM.

Ouenka Ilokaszamenu oyenku

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

4 [TpuBeeH NpaBUIIbHBINA U MOJIHBINA OTBET C HEOOJIBIIUM HEJIOUYETOM.
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5 [IpuBeeH NpaBUIIbHBIN U MTOJHBINA OTBET.

3apanue Ne2

KakoBa ontudeckas pa3HOCTh X0/1a IBYX KOT'€PEHTHBIX MOHOXPOMATHYECKUX BOJIH B
BEILIECTBE, a0COJIIOTHBIN MOKa3aTeNb MPEJIOMIICHUs] KOTOporo 1,6 eciu reoMeTpuyeckas
pa3HocTh Xoja 2,5 cM? byaeT nu HabmoaaThes ocinablieHUe WM YCUJICHHE BOJIH, €CIIU UX
mmHa 400 aMm?

Oueuka Ilokazamenu OUEHKU

3 [IpaBunbHO HalIeH OAWH U3 TapaMeTpoB. JInbo- 3amrcanbl GOpMyITbI
(onTryeckas pa3HOCTh X0/1a U YCIOBUE MAKCUMYMa) HO OTBET HE
HaieH.JIn6o- ommbKu B IepeBoie SUHUII.

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

5 [IpuBeeH NpaBUIbHBIN U TTOJHBINA OTBET.

JunakTudeckas equuuna: 1.2 cMpici GU3NYECKUX BEIHMYUH: CKOPOCTh, YCKOPEHUE,
Macca, CHJIa, UMITYJIbC, paboTa, MeXaHU4eCcKasl SHEPTUsl, BHYTPEHHSSI SHEPT U4,
a0COJI0THAs TeMIlepaTypa, CPeIHsIsl KHHETUYECKasi SHEPIHsl YaCTHUIl BEIIECTBA,
KOJIMYECTBO TEIIOTHL, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi;

3ansaTue(-1):

4.2.4 Pewenue 3a1a4 no teme "Pabota u MomHOCTh ToKa. 3akoH Jlxoynsa-Jlenna. KITJ]
HWCTOYHMKA TOKA."

4.3.1.O5meKTpU4eCKnA TOK B METaJIaX. 3aBUCUMOCTD COITPOTUBJIEHNS OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb.

4.3.2.21eKTpUYECKUM TOK B paCTBOpaXxX M paciuiaBax 3JEKTPOJIUTOB. 3aKOH 3JIEKTPOIU3A.
4.3.3.0npeaeneHue IEeKTPOXUMUYECKOTO SKBUBAJICHTA METU

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

4.5.2.Pemienne 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMHU U SHEPTUIO MArHUTHOTO
HOJIAL.

5.1.5.Tpancdopmatop. [Ipon3BoaACTBO U Miepeaada dIEKTPOIHEPTUU
6.2.4.CneunanbHas Teopusi oTHocuTenbHOCTH. [locTynatel. CrenctBus. PenaruBuctckas
nrHamuka. CBS3b MEXy MAacCO U SHEpPrueu

3ananme Nel

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

Ouenka Ilokazamenu OUEHKU
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3 Jlan nipaBWIIbHBINA OTBET 06€3 00BsICHEHUS PU3NYECKON CYITHOCTH.

JlaH mIpaBUIIbHBIN, HO HE MOJIHBIM OTBET

5 JlaH npaBWIbHBIN U MOJHBIA OTBET

[IpumepHBbIi OTBET:

3eneHble IUCThs OyAyT Ka3aThCsl YEPHBIMU, T.K. KPACHBIH
CBETOGUIBTP MPOIYCKAET TOJIBKO KPACHBIC JIyUH. 3eJICHas
COCTaBJISAIONIas OYJET raCUThCS.

JAupakTudeckasi exMHUNA: 2.7 IPUMEHSTH MTOJTYUYCHHbBIC 3HAHUS JIJIS1 PEIICHUS
¢bu3nuecKkux 3aaay;

3ansaTue(-1):

4.5.2.Pemenne 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMM U SHEPTUIO MArHUTHOIO
OIS,

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

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

3ananue Nel

Ha nudpakunonnyto pemerky ¢ nepuogom d = 0,005 MM HOpMabHO K €€ TOBEPXHOCTH
najaeT napasuieNbHbIN My40K MOHOXPOMATHYECKOTO CBETA C IITMHOU BOJHBI A = 500 HM.
3a pelieTko, napajyieJIbHO €€ TJI0OCKOCTH, PacIoyioKeHa TOHKasl coOuparoias JIMH3a ¢
dbokycHbIM paccTosiHreM F = 6 cM. Uemy paBHO pacCTOSIHUE MEXKy MaKCUMyMaMH
NIEPBOI0 U BTOPOTO MOPSAIKOB HAa DKPaHE, PACIOIOKEHHOM B (DOKAJIbHOM IJIOCKOCTH
JIAH3bI?

0uem<a Ilokazamenu OUEHKU

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

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

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

3ananue Ne2

Bnons rmaBHOM onTUYECKON OCH coOMparonieit JIMH3bI ¢ (POKYCHBIM paccTtosinueM F = 12
cM pacnionoxkeH npeametr BA. Konery kotoporo Haxonutest Ha pacctostHuu d1 = 17,9 cm
OT JIMH3BIL, @ HaYalo - Ha paccrosiHum d2 = 18,1 cm. Haligute nuneitnoe ysenuuenue [
nzobpaxenus B1A1 npenmera.

OI(EHKa Hokazamenu OUEHKU

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

dbopmybl. Cnenan yeprex. B pacuerax ecTh omnbka uiau He Oosee
JIBYX HEJIOUETOB.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JIsI PEIICHUS 3a/1a4u
dbopmynel. Cnenan yepTex. .B pacuere wnm yepTexe TOMyIIeH
HEJI0UeT WK apudmMeTruecKas ommoka.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyibl. Beimonnen ueptex. Caenan BepHbIN pacyeT. BeimonHeHa
IIPOBEPKA Pa3MEPHOCTH.

JAunakTuyeckasi exmHuna: 2.8 onpeaessaTh Xapakrep (pU3nyecKkoro mpoiiecca mno
rpaduky, Tadnuie, Gopmye;

3ansitue(-11):

4.2.4.Pemenue 3a1a4 no teme "Padora u MmontHocTh Toka. 3akoH Jxoyis-Jlenna. KIT/]
HMCTOYHHUKA TOKa."

4.5.2.Peienue 3a1a4 Ha 3aKk0H DM ,3aK0H CaMOMHIYKIIMHU U SHEPTUI0 MATHUTHOTO
OJIS.

5.1.1.CBoGoanbIe 35ekTpoMarHuTHbIe Kosiebanusi. Kontyp Tomcona.

3apanue Nel

C moMoIIp0 TOHKON coOuparolel JTUH3bI MOIy4aeTCs ACHCTBUTEIHLHOE YBEIMUCHHOE
n300pakeHue MI0CKOoro npeameTa. Eciiu npenMer HaxoauTes Ha paccTossHUU d = 6 ¢M oT
JIMH3BI, TO U300pakeHUE MOTyUYaeTcsl YBEIMUYCHHBIM B 2 pa3a. Ha CKoJIbKO HaJ0 CMECTUTH
MpeAMET, YTOOBI OJY4YUTh U300pakeHue, ypeandeHHoe B 10 pas?

0uem<a Ilokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmysl (hopmyna IMH3BI, yBenudeHue TuH3bl). Crnenan yeptex. B
pacderax ecTh OoImnoOKa Win He Ooyiee ABYX HETOYETOB.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JTsI PEIICHUS 3a/1a4u
dbopmysl (hopmyna THH3EI, yBeTudeHUe TuH3bI). Craenan yeptex. .B
pacydeTe WM YepTexe JAOMYIICH HeIOUET WU apuPpMeTHICCKast
omunokKa.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
bopmyiibl (hopmyia JIMH3BI, YBEJIMUCHHUE JIMH3HI ). BEITIOTHEH YepTeK.
CrenaH BepHbIN pacyeT. BoIoaHEHA TPOBEPKA pa3MEPHOCTH.

3apanue Ne2

Ha nudpakunoHHyto peiieTky HOpMaJIbHO K €€ OBEPXHOCTH MaJaeT napajuieIbHbIN
My40K JTydeid ¢ JymmHoN BOIHBI A = 0,5MkM. [TocTostHHas pemerku d= 5,0 mxm. Onipenenu-
T€ yucio mwrpuxoB N Ha 1,0 cM U MaKCUMAJIbHBIN MOPSAIOK CIIEKTPA KT.

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIC JUIsl pELICHUS 3a/1a4u
dbopmybi(opmyiia pemeTK, YUCI0 ITPUXOB, MAKC MOPSIOK
CIEKTpa) U BBIOJIHEHBI HEOOXOANMMbIE MATEMATUYECKHE
npeobpaszoBanus... Caenan ueprex. B pacuerax ecTh onmmoKa uiv He
0oJiee TByX HEJ0UYETOB.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmybi(hopmyiia pemeTK, YUCIO0 MTPUXOB, MAKC.IIOPSIOK
CIIEKTPa) U BBIIIOJHEHBI HEOOXOAMMbIE MATEMATUUECKHE
npeoOpazoBanus... Caenan uepTex. .B pacuere unu yeprexe
JIOTYIIICH HEA0YET UiIN apudMeTHIecKas ormoka.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsSl pELICHUS 3a/1a4u
dbopmybi((hopmyiia pemeTKH, YUCIIO0 MTPUXOB, MAKC MOPSIIOK
CIEKTPA) U BBIIIOJIHEHBI HEOOXOAMMbIE MATEMATHYECKHE
npeoOpa3oBanus...Beimonnen yeprex. CrnenaH BEpHBINA pacyer.
BelnosiHeHa MpoBEpKa pa3sMEpPHOCTH.

JupakTudeckas exMHUNa: 2.1 onuceiBaTh U OOBSACHATh PUINYECKUE SIBICHUS U
CBOMCTBA TeN: IBUKEHUE HEOECHBIX TeJl U UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIN; CBOICTBA
ra3oB, XKUAKOCTEN U TBEPABIX TEJ; JIEKTPOMATHUTHYIO HHIYKIUIO, PACIPOCTPAHEHUE
AJIIEKTPOMATrHUTHBIX BOJH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBETA
atoMoM; GotorddexT;

3ansaTue(-1):
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6.2.4.CneunanbHas Teopusi oTHocuTenbHOCTH. [locTynatel. CrenctBus. PenaruBucTckas
nuHaMuKa. CBs3b MEKy MAacCOM U DHEPTUEN

3apanue Nel

Ha ckonpko yBenuuurcs Macca Tena, €clid JOMOIHUTENbHO coo0umT emy 9 TJx
sHeprun?

Ouenka Ilokazamenu OUEHKU

3 3anucana popMyIia CBSI3M MAacChl U DHEPTUH.

3anucana GpopmyJia CBSI3U MAacChl M DHEPTUHU, C/IeTIaH PacyeT MacCHI.
Omnbka B mepeBoie €AUHUIL.

5 3ajayda pelleHa nojHo ¥ npaBuiibHO. [1onydeH OTBET B KT (WJIH B T)
CrenaHa npoBepka pa3MEepHOCTH..

2.9 Texymuii koHTpPOJb (TK) Ne 9
Tema 3ansaTus: 7.1.5. KoarponasHas padota no teme "KpantoBas pusnka u pusuka
aToMa M aTOMHOTrO sijapa'
Metoa u ¢popma koutTpoJsi: Kourponsnas padota (Ompoc)
Bua konTpoasi: [luceMeHHass KOHTpOJIbHAsE paboTa 1Mo TeMe
JAunakTuyeckasi exuHuna: 1.4 BKIag poCCUMCKUX U 3apyOeKHBIX YUEHBIX, OKa3aBIINX
HauOoJIbIIee BIUSIHUE HA Pa3BUTHE (DUUKU
3ansaTue(-11):
4.3.4.OneKTpUYeCKUil TOK B BaKyyMe. JIByXaieKTpogHas jamia . DIeKTPOHHO-JTydeBast
TpyOKa.
5.1.1.CBobOoanbIe anekTpoMaruuTHeie konedanus. Koutyp Tomcona.
5.1.4.IlotHOE CONMPOTHUBIIEHHUE MTOCIEAOBATEIBLHOM LIENU MEPEMEHHOTO TOKA. 3akoH Oma
JUIs1 LW TIEpEMEHHOr0 Toka,coaepxkaieit R,L,C.
5.2.1.2nexrpoMaruuTHbie BoJiHbIL. [IIkana OMB. [Ipunuunel paaunocsssu. Paguonokaus
6.2.5.KonTtposbHas pabora o teme "Onruka"
3apanue Nel
Pacckaxxure KOpoTKo 00 OTKPBITHH ['eplieM 3JIeKTPOMarHUTHBIX BOJIH.
I1

Ouenka Iloxkazamenu oyenku
3 [IpaBunbHO nepeaaHa CyTb OTKPBITHA.
4 Paccka3s copepuT ynnoMuHaHue 00 OTKPBITOM KoJieOaTeIbHOM
KOHTYPE.
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5 Paccka3 comepxut ¢pusznueckoe 000cHOBaHME u3nydeHuss OMB
puMep O0TBeTa: JIEKTPOMAarHUTHbIE KosieOaHus U BOJHBI ['epir
MOJIy4all 32 CYeT BO30YK/IEHUS CEPUU UMITYJIbCOB
OBICTPOIIEPEMEHHOT0 TOTOKA B BUOpATOPE MPHU MOMOIIU UCTOYHHUKA
MOBBIIIIEHHOTO HAMPSKEHUS. BICOKOUAaCTOTHBIE TOKU MOYKHO
0OHapPY>KUTh MPU MOMOITU KOHTYypa. YacToTa KojieOaHUM Mpu 3TOM
OyJleT TeM BBIIIIE, YEM BBIIIIE €r0 eMKOCTh U MHAYKTUBHOCTh. Ho npu
ATOM OOJIbIlIas YaCTOTA HE ABJISIETCS FapaHTUE UHTEHCUBHOTO
noTtoka. Jljist mpoBeAeHus: CBOUX OMBITOB I'epil MpUMEHU 10CTaTOYHO
MPOCTOE YCTPOICTBO, KOTOPOE CETOAHS TaK U Ha3bIBAIOT — "BUOpATOP
['epua"- konebaTenbHBIA KOHTYP OTKPBHITOTO THIIA.

JupakTudeckas efMHUNa: 2.6 BOCIPUHUMATh U HA OCHOBE NOJIy4ECHHBIX 3HAHUN
CaMOCTOSITENILHO OLIEHUBATh MHPOpMALHIO, coepxalytocs B coodmenusax CMU, M-
TEPHETE, HAYYHO-TIOIYJIIPHBIX CTAThAX;

3ansaTue(-1):

7.1.2.Ctpoenue siapa. DHEprus CBs3U sapa. AnepHsie cuibl. PainoakTuBHbBIC
npespaiuenus. [Ipapuna cmenienus. Jlenenue saep. 3akoH palOaKTUBHOTO pacraja.
3apanue Nel

[IpounTarh TEKCT U3 HAYYHO-MIOMYJSPHOH cTaThu (coobmenuss CMU, cratbu nHTEpHETA).
OTBETUTH Ha BOIIPOCHI K TEKCTY

OTKpBITHE PEHTIEHOBCKUX JIy4Yei

PentrenoBckue ayuu Obutd OTKpBITHL B 1895 1. HemenkuM ¢uszukom Bunbrensmom
Pentrenom. PeHTren 3ameTui1, 4To Mpu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB Ha JIFOOBIX
NPENSATCTBUSAX BOBHUKAET CHIIBHO MPOHUKAIOIIEE U3TyUYeHUE, KOTOPOE YUEHBIN Ha3Bal X-
JdyyaMmu (B JaJbHEHIIIEM 3a HUIMHU YTBEPJUTCS TEPMUH «PEHTI€HOBCKUE 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 MpeIcTaBiIeHa Ha
pucynke. Karon 1 npencrapisier coboi mogorpeBaeMyto BoJIb(PpamMoByIO CIIUPAb,
MCITyCKAIOMIYI0 MEKTPOHBI. [10TOK 351eKTPOHOB (DOKYCHPYETCS C MOMOIIBIO MIMHIpPA 3, a
3aTEM COYJIapSAETCs C METAUTMYECKUM 3JIEKTPoioM (aHoaoMm) 2. [Ipu TopmoxkeHnn
AJIEKTPOHOB ITy4Ka BO3HUKAIOT PEHTT€HOBCKUE JIyun. HanpsikeHne Mexay aHOAOM U
KaTOJIOM JIOCTUTaeT HECKOJBKUX JIECATKOB KHJIOBOJIBT. B TpyOKe coznmaeTcst riryOokuii
BaKyyM; JaBJI€HUE raza B Hel He npesbimaet 10-5 MM pr. CT.

CornacHo npOBEAEHHBIM UCCIEAOBAHUSIM, PEHTT€HOBCKHE JIyYH JACHCTBOBAIA HA

(G OTOIIACTUHKY, BBI3bIBAIM HOHU3AIMIO BO3/1yXa, HE B3aUMOICHCTBOBAIIH C
ANEKTPUYECKUMH U MATHUTHBIMU NOJIsIMU. Cpasy k€ BO3HUKIIO MPEIIIOI0KEHUE, UTO
PEHTITEHOBCKHUE JTy4YH — 3TO AJIEKTPOMATHUTHBIE BOJIHBI, KOTOPHIE B OTJINYUE OT CBETOBBIX
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JTy4yed BUJUMOTO ydacTKa CIEeKTpa U yIbTPaQHUOIETOBBIX JTyUel UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBL. HO eciiu peHTreHOBCKOe U3ITydYeHHEe NMPEACTaBIsIeT cO00it
ANIEKTPOMATrHUTHBIE BOJIHBI, TO OHO JOJKHO OOHApyXUBaTh JU(PAKIIUIO — SIBJICHUE,
MpUCYIee BCEM BUAAM BOJH. J(MPpaKui0 pEeHTT€HOBCKUX BOJIH yAAJIOCh HA0II01aTh HA
KpucTtaimax. Kpucrami ¢ ero nepuoan4ecKkon CTpyKTypOr U €CTh TO YCTPOMCTBO, KOTOPOE
HEn30€KHO JOKHO BBI3BATh 3aMETHYIO TU(DPAKIIUIO0 PEHTTCHOBCKUX BOJIH, TaK KaK JITMHA
ux OM3Ka K pa3MepaM aTOMOB.

1.CornacHo TEKCTY, PEHTT€HOBCKHE JIy4r 00pa3yroTcs
1) mpu pacripocTpaHEHUHU 3JIEKTPOHOB B BAaKyyMe
2) npu pacrpoOCTPAaHEHUHU JIEKTPOHOB B ra3ax
3) mpu pe3KOM TOPMOKEHHUH OBICTPBIX 3JIEKTPOHOB Ha MPENATCTBUU
4) npu B3aMMOJIEUCTBUH 3JIEKTPOHOB C MOJIEKYJIaMH ras3a
2.4YTo ABIAETCS AOKA3aTENBCTBOM BOJHOBOM MPUPOBI PEHTTEHOBCKUX JIy4Yei?

1) BbICOKas MPOHMKAIOIIAsA CIIOCOOHOCTh PEHTT€HOBCKUX Jyue
2) B3aUMOJEICTBUE C JIEKTPUUECKUM T1OJEM
3) B3aMMOJIEICTBHE C MATHUTHBIM T0JIEM
4) nudpakius Ha KpUcTamiax
3.KakoBa npupojia peHTT€HOBCKUX JIy4ei?

PEHTI€HOBCKHE JIyYH — 3TO AJIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTIIMYHE OT
CBETOBBIX JIyueil BUAMMOIO y4acTKa CIIEKTpa U yJIbTPaprOIETOBBIX Jyuel UMEIOT ropasio
MEHBIIYIO JUINHY BOJIHBI
4. Kakue BOJHOBBIE SIBJIICHHS IPUCYIIH PEHTT€HOBCKOMY U3IIYYEHUIO?

PEHTI€HOBCKOE M3 TyYeHHUE MIPEICTABIIAECT COOON AIEKTPOMATHUTHBIE BOJIHBI, OHO
oOHapyxuBaeT NUPPaKIUI0, UHTEPPEPEHIIUIO, TTOIAPU3ALMIO- TO €CTh — SBJICHUS,
IPUCYIIUE BCEM BUIAM BOJIH.

Ouenka Ilokazamenu ouenku

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

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

5 TekcT NOHAT ¥ npoaHan3upoBaH. OTBETHI HA BONIPOCHI ITOJHBIE U
VICUYEPIIBIBAOIIIHE.

JAunaxkTnyeckasi exmauna: 2.10 ucnonb3oBaTh TPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON ACATEIHPHOCTH Y TTOBCEAHEBHOM XU3HU: IS 0OeCTIieUeHHs 0€30MacHOCTH
KU3HENIEATETLHOCTH B TIPOIECCE UCTIOJIb30BAHUS TPAHCTIOPTHBIX CPEICTB, OBITOBBIX
AIEKTPOIPUOOPOB, CPEIICTB PAANO- U TEICKOMMYHHUKAITMOHHOU CBSI3U; OIEHKH BIMSTHUS
Ha OpPraHu3M Y€JI0BEKa U APYrUe OpraHU3Mbl 3arpsi3HEHUS OKPYKAIOIIECH Cpebl;
PalMOHAIILHOTO MPUPOAONOIb30BAHUS U 3aLIUTHI OKPYKAKOLIEN CPEBI.

3ansitue(-s1):

4.1.4.9nexktpoemMKoCcTh. KOHAEHCATOPHI U UX TUIBI. IJIEKTPOEMKOCTH INIOCKOTO
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KoHJeHcaTopa. CoequHEeHNEe KOHAEHCATOPOB. DHEPIHsl JIEKTPUUYECKOTO MOJIS.
4.3.6.O51€eKTPUYECKHN TOK B ITOJIYTIPOBOJHUKAX.

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

6.1.2.JIunze! . [Toctpoenne nzobpaxenuit. @opmysia TOHKOM JIMH3BI.
6.1.3.0mnpenenenne (HOKYCHOTO PaCCTOSIHHSI JIMH3BI

6.2.2. Uurepdepentus ceera. [Ipumenenne uateppepeHum

6.2.3.Iudpakums ceera. ludpaknmonnas pemerka. Mismepenue JIMHBI CBETOBON BOITHBI
7.1.4. A nepHble peakunu. SnepHplil peakTop. ATOMHBIE 3JIEKTpoCcTaHIMuU. TepmosaepHas
peakius

3ananue Nel

[Tepeuncnuth GakTOphl BO3AECHCTBUS paguallid Ha OPTaHU3M YeJIOBEKa U METO/IbI 3aIUTHI
OT pagualuu

Ouenka Ilokazamenu ouenku

3 B npuBeneHHbIX QakTOpax U METOAAX COJEPKATCS HEAOUYEThI NN
OTBETHI HETIONIHbIE ( HE MeHee 2/3 MPaBUIIbHBIX OTBETOB).

4 B npumepax comepxkarcs oauH-ABa HE0YETa.
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[IpuBeeHsbI MpUMEPHI IOJHBIE U UCUEPIIBIBAIOIIME.
[Ipumep orBera:
(¢axkTopsbl BO3AeHCTBUS PaTUuaLINKA

1. BpeMst — yeM MeHbIIIe NPOJOJKUTEIHLHOCTh BO3ICUCTBUS, TEM
Jydllie;

2. PaccrosiHMe — 4em Janplie OT UCTOYHUKA paUalliN, TEM
JydllIe;

3. Ilperpaabl — yeM OoJibIlIe OPEHATCTBUI MEXIY YETOBEKOM U
HMCTOYHMKOM PAJIMOAKTUBHOI'O U3JIYUYCHHS, TEM JIyUllle

MeToabl 3alIUTHI:

dusznyeckue :

3anura BpeMEeHEM

3anmTa pacCTOSTHUEM

3ammuTa 3KpaHUPOBAHUEM

JleakTuBalus MPoOyKTOB, OOBEKTOB

3amnmTa OpraHoB JIbIXaHUs U KOXKHU

BenTunsiuus noMenieHuit YucThIM (He3apa>keHHBIM) BOTYXOM
XHUMHUYECKHEe

Hcnonp30oBaHue pagruonpOTEKTOPOB

Hcnonb3oBaHue MeampenapaTon

CaHUTapHO-TUTHEHUYECKUE MEPOTIPUSTUS

Hcnosib30BaHUE 3alIUTHBIX MaTEpUAJIOB

buonornyeckue:

MCII0JIb30BAHUE MPOYKTOB , CBSI3BIBAIOIINX PAAUOHYKIINIbI
HCITOJIb30BaHNE BUTAMHHOB

YCKOPEHUE MPOLIECCOB BHIBEICHUS PAIMOHYKIUI0B U3 OPraHU3Ma

3aganue Ne2
UYro takoe nzoronsl? Kak ux nomyvaror? [IpuBectr npuMepsl UCIIOIb30BaHUS
PaaOaKTUBHBIX U30TOIOB.

Ouenka Ilokazamenu oyenku
3 B oTBeTe comepkaTcss HEAOUETHI WM OTBET HETOJIHBIH.
4 B otBere conepkarcs OquH-/1Ba HEOYETA.
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5 [IpuBeneHsbI MpUMEpPHI TTOIHBIE U
ucuepnbiBaromue.l Ipumepsr: I IpeBpanienne aTOMHBIX sIAEP BEUIECTB B
npyrue sapa. [I[pumeHenne pagnoakTUBHBIX H30TOMOB U MEUYEHBIX
COCIMHEHUH [T UCCIIEOBAHUS OPTAHOB U CUCTEM YEJIOBEKA C LIEJIBIO
pacro3HaBaHUs U JieueHus OoJsie3Hel. PainoakTUBHBIN METO/T
aHaJIM3a BelecTBa. PaliOM30TONHBIE UCTOYHUKH SHEPTUMU.

JupakTuyeckasi eIMHALA: 2.2 OTIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHUH;

3ansaTue(-11):

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

4.1.1.2nekTpudeckuii 3aps U ero cBoiictBa. 3akoH KynoHa. DnekTpocTatuueckoe moiie.
Hanpsxennocts noss. [IpyHuun cynepro3suuuu noJiei.

4.3.1.2meKTpU4eCcKUil TOK B MeTaJlIaX. 3aBUCUMOCTb COMTPOTUBJIEHUS OT TEMIIEPATYPHI.
CBepXIIpOBOIUMOCTS.

5.1.2.1lepeMeHHBII TOK, CIOCOOBI €r0 MOJy4eHUs.. MOIIHOCTh B LIENH IEPEMEHHOTO
TOKa. MeTo1 BEKTOPHBIX JUarpaMM.

5.1.3.ConpoTtuBieHue, EMKOCTh U UHAYKTUBHOCTD B LIEMU IEPEMEHHOIO TOKA.
5.2.1.OnextpomarnutHsle BoaHBI. [IIkana OMB. [Ipunuuns! paguocsssu. Paguonokanus
6.2.4.CriennanbHast TeOpusi OTHOCUTENBHOCTH. [locTynartel. CrienctBus. PensaruBucrekas
nuHamuKa. CBS3b MEXy MAacCOM U SHEpPrueu

7.1.1.Ctpoenue aroma. [lmanerapnas moznens atoma, ee npotuBopeuns. KBantossie
noctyaatel bopa. M3nydenne n nornouenne ceera aroMoM. CIIEKTPBI U CIIEKTPAIbHBIN
aHaJIN3.

3aganme Nel

1. CKoIbKO HYKJIOHOB, POTOHOB M HEUTPOHOB COACPXKUTCA B sifipe ypaHa 92 U2357?

2. IIpu 6ombapaupoBke amomunus 13A127 a-yactuniamu oopazyercsa uzotomn gocdopa
15P30. Kakas yactuua uciyckaercs npy 3TOM JIEPHOM MpeBpalieHun? 3anuiinTe
SIEPHYIO PEAKLHIO.

3. I[lepuon nomypacmnana paguoakTuBHOTO Hoaa-131 pasen 8 cytok. Paccunraiire, 3a
KaKo€ BpeMs KOJIM4ecTBO aToMOB onaa-131 ymensmures B 1000 pas.

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

5. B xakoii anemenT npespainiaercs uzoton topus 90Th232 nocine a-pacrnana, 1Byx -
[pacnajioB U €1lle OJIHOTO O-pacnana?

Ouenka Ilokaszamenu oyenku
3 [IpaBunbHO pelieHsl 3 U3 5 3aaa4
4 [IpaBriibHO pemeHs! 4 U3 5 3a1a4

5 [IpaBriIbHO pelIeHsl S U3 S5 3a1a4
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JAupakTudeckas efuHuNa: 2.4 TpUBOJIUTH IPUMEPHI, TOKA3bIBAIOIIUE, YTO:
HAOJIIOACHUS U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM /17151 BBIABMKEHUS TUIIOTE3 U TEOPHIA,
MO3BOJISIIOT MMPOBEPUTH HCTUHHOCTh TEOPETUUECKUX BBIBOJOB; (PU3HUECKAsi TEOPUS JAET
BO3MOKHOCTb OOBSICHATH U3BECTHBIE SIBJICHUS IPUPOBI U HAyUHbIE (DAKTHI,
IIPEICKa3bIBATh €1E HEU3BECTHBIE SB-JICHUS;

3ansiTtue(-1):

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

4.1.1.OnexkTpudeckuii 3aps U ero cBoiicTBa. 3akoH KynoHna. DnekTpocTatuueckoe moiie.
Hanpsxennocts noss. [IpyHuun cynepriosuuuy noiei.

4.2.2.0npenenenue I/IC 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHUKA TOKA.
HccnenoBanue nociie10BaTesIbHOrO U NapaliesIbHOTO COEIMHEHUSI PE3UCTOPOB
4.3.4.9neKTprU4eCcKui TOK B BakyyMe. JIByX3JIeKTpOHas JIaMIia . DIEKTPOHHO-JTy4YeBas
TpyOKa.

4.4.2.Cuna Amnepa. Cuna Jlopenua. Ux npumeneHnue.

5.2.1.OnextpomarnutHsle BoaHBbL. [IIkana OMB. [Ipunuuns! paguocsssu. Paguonokanuys
6.2.4.CriennanbHast TeOpusi OTHOCUTENBHOCTH. [locTynarel. CiienctBus. PensaruBucrekas
nuHaMmuka. CBs3b MEXK]Ly MAacCOM U SHEpPruei

6.3.1.TeroBoe m3nyuenue. ['unoresa [lnanka. KopnyckyisspHO-BOJHOBOM Tyanu3M.
CeTroBoe AgaBineHrue. XUMUYECKOE JIEHCTBUE CBETA.

6.3.2.®otorddext. 3akonsl hoTodPdekrra. YpaBHeHne DUHINITEHHA.

6.3.3.Pemenue 3anay no teme "KBanrosast puzuka"

7.1.1.Ctpoenue aroMma. [Inanerapnas mozenb atoma, ee npotuBopeuunsi. KBantosbie
noctyJyiatel bopa. M3inyyeHune u nornoiieHne cBeta aroMoM. CeKTpbl U CIEKTPATIbHbBIN
aHau3.

7.1.2.Ctpoenue siapa. DHEprus CBs3U sapa. JAnepHslie cuibl. PainoakTHBHbBIC
npeBpaiuenus. [Ipasuna cmenienus. Jlenenue saep. 3akoH palOaKTUBHOTO pacraja.
7.1.3.Metoabl HaOMIOAEHUS U PETUCTPALIMM HOHU3UPYIOIIUX U3TydyeHuid. bruonornueckoe
JNENCTBUE NOHU3HUPYIOIINX U3ITYyUYCHHM.

3ananue Nel

[IpuBeauTe nprUMepPbl OTKPBITUHM, CIIyKaIUX JOKA3aTeIbCTBOM CIO0KHOM CTPYKTYPBI
aToma.

Ouenka Ilokazamenu ouenku
3 OTBeT HEeMOoJIHBIN (TPUBEACHBI IPUMEPHI, HO HET OTTUCAHUS
OTKPBITHH)
4 OTBeT BEepeH,HO B OMMMCAHUN OTKPBITHIA COACPIKATCS HETOYHOCTH)
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OTBeT BEPHBIi1, MOJHBIN, pa3BEPHYTHIH,

apryMeHTUPOBAHHBIA. OTKPBITHE 3JIEKTPOHA, PaIUOAKTUBHOCTH.
[lepuonuueckuii 3akoH MenzeneeBa, PorodrddHeKT, OnbIThHI
Pezepdopaa (o kaka0M HY»KHO HEMHOT'O pacCcKas3aTh)
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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
YCJIOBUSIX.

0uem<a Ilokazamenu OUEHKU

3 OTBeT B 11€JI0M NPABUIbHBIN, HO HETOUHBIN (HE COOTBETCTBYET
MPUBEICHHOMY OIPEIEIICHUIO), NN HE NTPUBEICHBI TPAHULIBI
MPUMEHUMOCTH MOJIEIIH, WUJIA HE MIPUBEAECH TPUMED.

4 OTBeT B oeJaoM HpaBHHBHBIfI HO COACPKUT HCTOYHOCTH, HC
IMPHUBOAAIINC K HCKAKCHUIO CYTH, ITPUBCACHBI IIPUMCPLI, HC HC TaHbI
IIOAACHCHHMUA.
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OTBeT NpaBUIIbHBIN, COAEPKUT ONPEAECIICHUE U TPAHULIBI
npuMennmocTt mozaenu MCO. IIpuBeneHbsl npuMepsl U MOSACHEHUS K
HUM.

(ITpumep otBeta: UCO- cucrema oTcueTa, JBUKYIIAICS pABHOMEPHO
U IPSIMOJIMHENHO WJIHA MOKOSIASICS.

Ot10 dusznueckas Mojelb, T.K. B npupoae uctuHubix MCO He
CYILIECTBYET.

[Tpubnnxenno moxkuo cuntatb MCO nroboe Teno, KOTopoe NOKOUTCS
WIM JIBUJKETCS PABHOMEPHO B JIAHHBIX YCIOBHSIX,

B cooTBeTCcTBUU ¢ 1 3akoHOM Hptotona. Bce MCO paBHOIpaBHBHI.
[Ipumepsr: 3emis (eciu paccMaTpUBAETCS ABUKEHHUE T10 €€
IIOBEPXHOCTH ), 1031, ABMKYILUICS PABHOMEPHO, IPSIMOJIMHEWHO
WIN MOKOSIIIUICS, J1I000€ TeJo, ABMXKYIIEeCs MPSIMOJIUHENHO 0e3
YCKOPEHUS )

JAnaakTuyeckasi eIMHULA 1JISI KOHTPOJIS:

1.2 cMbich (pU3NYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CHJIa, UMITYJIbC, padoTa,
MEXaHUYECKas SHEPIus, BHYTPEHHsISl SHEPTHs, aOCOIOTHASI TEMIIepaTypa, CpeaHss
KUHETUYECKAsl SHEPTHUsl YACTHUIL BEIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN
AIEKTPUYECKUH 3apsiz;
3apanmue Nel
OTBETUTH HA OJWH U3 TEOPETUUECKUX BOIIPOCOB:

B W N =

11.

. UTo Ha3bIBaETCA MEXAHUYECKUM JIBUKEHUEM?

. Uto Takoe MaTepralibHasi TOUYKA U JUIsl YETO BBEAEHO 3TO MOHATHE?

. Uro Takoe cucrema orcuera? J[Jig uero oHa BBOOUTCA?

. UTO Ha3bIBaIOT TPACKTOPUEH ABMKEHHUS? UTO HA3bIBAIOT NJIMHOW MyTH U

nepeMelieHnemM? B yeM oTam4ue nyTH OT epeMenieHus?

. Kakoe nBmkeHne Ha3pIBalOT PpABHOMEPHBIM MPSMOJIMHEUHBIM? UTO Ha3bIBAOT

CKOPOCTBIO PABHOMEPHOT'O MPAMOJIMHEUHOTO JBUKEHUS ?

. Kak onpenennuts KoopAMHATY TeJa, 3HasI TPOECKLIHIO IEPEMEILICHHUS ?
. Kakoe nBrkeHne Ha3bIBAIOT HEPABHOMEPHBIM, HIIH NTepeMEHHBIM? YTO Ha3bIBaIOT

CpeJHEeN CKOPOCThIO MEPEMEHHOTO JBHKCHUS ?

. UTo Ha3bIBalOT MTHOBEHHOU CKOPOCTHIO HEPABHOMEPHOTO ABMKEeHU? Kakum

CIIOCOOOM MOKHO OTPEIEIUTh MTHOBEHHYIO CKOPOCThH Tesa?

. UTO Ha3bIBaIOT YCKOPEHUEM ?
. Hanmummre GpopmMyity KOOpIMHATHI TeJla TPU PABHOYCKOPEHHOM MPSMOIHMHEITHOM

JIBUKCHUU.
Kak no rpaguky ckopocTd paBHOYCKOPEHHOT'O JIBUKEHHUS MOKHO ONPENETUTh
YCKOPEHUE U MyThb, MPONACHHBIN TEJIOM B 3TOM JIBUKEHUU?
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12. Yo Ha3pIBatOT CBOOOAHBIM NajieHreM Tena? [Ipu Kakux yCcaoBUsX MaJIeHUE Tell
MOKHO CUUTaTh CBOOOAHBIM? KakuM BUIOM JBUKEHUS ABIISIETCS MaICHUE TEN?

13. Yto Takoe yckopeHue cBoOOHOTO najieHusi? 3anumute Gopmyiny. 3aBUCHUT JIU
YCKOpEHHE CBOOOAHOIO MaJIEHUs T€J OT MaCChl?

14. Hanumure opmyJibl, ONUCHIBAIOLIME CBOOOIHOE MaI€HUE TEN:

e CKOpOCThH TeJa B JII000 MOMEHT BPEMEHU;

® [lyTbh, NpOWIEHHBIN TEJIOM 3a ONIPEJACICHHOE BPEMSI;

® 3HaUYEHUE CKOPOCTH TeJa MOCIIe MPOXO0KICHHS ONPEIETIEHHOrO MyTH;
* [IpogomxuTeNbHOCTh CBOOOIHOTO MAJIEHUS C ONPEIETICHHON BHICOTHI.

1. C kakuM yCKOpPEHHEM JIBHXKETCSI TeJl0, OPOILIEHHOE BEPTUKAILHO BBEpX? Uemy
PaBHO M KaK HAMpaBJIEHO 3TO yCKOpEeHHE?

2. Hanummre popMyIibl, ONKMCHIBAIOIINE IBUKEHHUE TeJa, OPOILIEHHOTO BEPTUKAILHO
BBEpX:

* CKOpOCTb T€Ja B JI0OO MOMEHT BPEMEHU;

® MakcumasbpHas BbICOTA MOAbEMA TEIA;

* BricoTa, Ha KOTOPYIO NOAHUMAETCA TEJIO 3a ONMPEAECICHHOE BPEMSI;
* Bpewms noliera.

Ouenka Ilokazamenu ouenku

3 OTBeT NpaBUIbHBINA HO HETOUHBIN WJIM HETIOJIHBIHN, WK COIEPHKUT
HE3HAYUTEIbHBIE OITMOKHU

4 OTBeT npaBUIIbHBIN, HO HEMOJHBIH

5 OTBeT NOJHBIN, TPaBUIIbHBIN, UCUEPIBIBAIOIINH.

JupaKkTudyeckas eJMHHUNA 1151 KOHTPOJIA:

1.3 cmbIch (PU3UYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpaHEHUs PHEPTUHU, UMITYJIbCA U IEKTPUUECKOTr0 3apsiaa, TEPMOAMHAMUKH,
ANIEKTPOMATrHUTHON UHAYKIMH, PoTorddexTa;

3apanue Nel (M3 TeKyIero KOHTPOJIsi)

Ha npyxwune xectkocthio 40 H/M Bucur rpy3 maccoit 200 r. Onpeaenute IIHHY
npyxuHbl. B HEneopMUpOBaHHOM COCTOSIHUY AJIMHA MPY>KUHBI paBHa 10 cM.

OI(EHKa 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.

3amanue Ne2

OnpenenuTs yCKOpeHHe CBOOOAHOIO MajieHus Ha BbicoTe 20 KM HaJl MOBEPXHOCTHIO
3emunu, paguyc 3emau 6400 kM, yCKOpeHHE Ha TOBEPXHOCTH 3emiin 9, 81 M/c2 (He
OKYpYyIJIATH!)

0uem<a Ilokazamenu OUEHKU

3 3aMcaH 3aKOH BCEMUPHOTO TATOTCHUS, OTBET HE HAMJICH WIIH
COJICP)KUT OITHOKH

4 3anucaH 3aKOH BCEMUPHOTO TATOTEHHUs, cliejaH pacyeT. Her
IIPOBEPKH Pa3MEPHOCTH MU OTBET COACPIKUT HE3HAUNTEIIbHbBIC
OIINOKHU

5 Pemenne BepHoe, oJIHOE, CACIaHa IPOBEPKA PAa3MEPHOCTH

3aganue Ne3

OTBeTHUTH HAa OIMH U3 TEOPETUYECKUX BOIPOCOB:

1.Y9t0 Ha3bIBaeTCA HHEPLUEH, HHEPTHOCTHIO, HHEPLIUAIBHOM CUCTEMON OTCUETA,
3aMKHYTOM CUCTEMOU TeJI, KOHCEPBATUBHBIMU CUJIAMHU, IIOTEHLIUAIILHON YHEPTUEH,
KMUHETUYECKOW SHEPTUei, MOJIHOM MEXaHUYECKOUN dHeprueil, abCoNoTHO YIPYTUM U
HEYIPYTUM YJapOM, PEAKTUBHBIM JIBUKEHUEM?
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1. Yto Ha3bIBaETCS CUIION, MACCOM, UMITYJIbCOM TE€Ja, UMITYyJILCOM CHJIBI,
MEeXaHU4YeCKoi paboTo, MomHOCThIO, FHepruel, KIIJ[ mexanuszma. KakoBsl
€IMHULIBI U3MEPEHUS STUX BEJIUUNH?

2. CpopmynupoBaTh TpH 3akoHa HpIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH
COXPAaHEHMS UMITYJIbCA, 3aKOH COXPAHEHUSI MEXaHUYECKON DHEPTHUH TeEIA.
Hanucate MaTemaTuyeckuil BUJl ’TUX 3aKOHOB, KAKUE BEJIMUMHBI BXOSAT B 3TU
dbopmybi?

3. UeM oTiMyaeTcs peakTUBHOE JIBHXKEHUE TEJa OT IPYyTUX BUAOB ABMkeHus? Ha
KaKoM 3aKOHE OHO OCHOBaHO? OT 4ero 3aBUCUT CKOPOCTh 000JIOUYKH pPaKeThI?

4. ®opmyiia, CBA3BIBAIOIAA MACCHl M YCKOPEHUS B3aUMOJECHCTBYIOIIUX TEJL.

5. Hanummre popmyiibl asist pacdera cuiibl, Macchl, ckopoctu MC3 Ha 10601 BbICOTE
U JUIS pacueTa MepBoi KOCMUYECKON CKOPOCTH, UMITYJIbCA TENA, UMITYJIbCA CUIIBL,
MEXaHU4YeCKOM paboThI (Uepe3 CHILY), MOIITHOCTH, MOJIHOM MEXaHUUECKON IHEPTHH,
NOTEHUUAIBHOW SHEPTUU MTOAHATOrO HAJl 3eMJIEH Tea U yIPYro
ne(OpMHUPOBAHHOIO TeNa, KHHETUYECKOM 3HEpruH, KO3PPUIIUEHTA TOJIE3HOTO
neicTBrsa MexaHu3MoB. Kakue BeTMUuHbI BXOAAT B 3TH (POPMYJIbI?

6. B xakux cimydasx cuia coBepmiaeT padoTy, B Kakux HeT? B kakom ciydae cuna
COBEPILAET MOJIOKUTEIBHYIO padOTy, B KAKOM - OTPULIATEIbHYIO?

7. Hanmmmre Gopmyiy asis M3MEHEHUS TIOJIHON MEXaHUYECKOW SHEPTHH Tella TIPH
JNEUCTBUU HA TEJI0 HEKOHCEPBATUBHBIX CUJI, KAKHE BEJIUYUHBI BXOJST B 3TY

hopmyy?

10. Hanmuture dopMysibl it pacyeTa paboThl CUIIbI TSXKECTH U CHIIBI YIIPYTOCTH, YTO
oO1mrero y 3tux BeanunH? Kakue BeTMYUHBI BXOIAT B 3TH (POPMYJIbI?

11. ®opmyia TeOpeMbl 0 KHHETHYECKON IHEPTHH, KAKUE BETMYHUHBI BXOISAT B ATY
bopmyiy?

12. Kak u3MEHUTCA KHHETUYECKAs SHEPTHS TeJa, €CIIU CUla, TPUII0KEHHAS K TEIY,
COBEpIIACT MOJIOKUTEIBbHYIO paboTy, OTPULIATENIBHYIO PadboTy?

13. ITouemy KIIJ] mexanu3zmoB Bcernga menbie 100%?

14. Kak u3MeHHUTCS OTEHIIMANIbHAS SHEPTUSI TEJIa, €CIIM CUJia, TPUIIOKEHHAs K TEly,
COBEPIIIACT MOJIOKHUTEIBHYIO padoTy, OTpUIIATEIBHYIO PaboTy?

OI(EHKa Hokazamenu OUEHKU

3 OtBeT HpaBHHLHBIﬁ HO HETOYHBIN WJIN HGHOHHBIﬁ, HIJIN COACPIKHUT
HE3HAYUTEIIbHBIC OIIMOKH

OTBeT NpaBUIbHBIN, HO HETIOJIHBIN

5 OTBeT NOJHBIN, TPaBUIIbHBIN, UCUEPIBIBAIOIINH.

I[I/II[aKTI/I‘IeCKaﬂ €ANMHMIA 1JId KOHTPOJIA:
2.1 onucweIBaTL U OOBICHSTH (1)I/IBI/I"I€CKI/IC SIBJICHUSI U CBOMCTBA TEJI: IBUKCHUE HeOECHBIX
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TeJ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOWCTBA T'a30B, KUAKOCTEH U TBEPBIX TEI;
AIIEKTPOMATrHUTHYIO HHIYKITUIO, PACIIPOCTPAHEHHE JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIC
CBOMCTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBETa aTOMOM; POTOAD(DEKT;

3apanue Nel (M3 TeKyIero KOHTpOJIsi)

JIudTt maccoit 300 xr aBrKETCS BepTUKaIbHO BHU3. Crita ynpyroct Tpoca pasHa 280 H.
Omnpenenute yckopenue nudra. Kak oHo HanpaBieHO?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmys (2 3akoH HetoToHa. Bec Tena, nBrxyIerocs ¢
yckopeHuem). He BbIoIHEHbI MaTeMaTUYECKHUE MPeoOpa3oBaHUs I
B HUX cojJiepkuTcs ommoOka. Mnu: B pacuerax ecTh ommoka,
NpUBOSILIAA K HEBEpHOMY OTBeTYy. He cienana nposepka
Pa3MEpPHOCTH.

4 3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyiel (2 3akoH HerotoHa. Bec Tena, nBHXKyIIerocs ¢
yCKOpeHueM ). BoInoiHeHpI MaTeMaTHYeCKue TpeoOpa3oBaHus s
pacuera yckopenus nudra.. Craenan pacdet .B pacuere gomyuieH
HEJI0UeT WK HeTpyOas apudmeTrdeckas omuoka. Mnm :He
BBITIOJTHEHA TTPOBEPKA Pa3MEPHOCTH.

5 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3a]a9n
dbopmys (2 3akoH HetoToHa. Bec Tena, nBrkyIerocs ¢
yCKOpeHHeM). BrImnmorHeHbI HEOOXOAMMBIE MATEMATHUECKHE
npeoOpazoBanus. CrenaH BepHBI pacyeT. BrimoaHeHa mpoBepka
Pa3MEpPHOCTH.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.2 oTAM4aTh TUIOTE3bl OT HAYYHBIX TCOPUI;

JupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.3 nenath BbIBOJBI HA OCHOBE 3KCIIEPUMEHTAIBHBIX JAHHbIX;

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.4 NpyUBOIUTH MPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SBJISIIOTCS
OCHOBOM JIJI1 BBIIBUKEHUS TUIIOTE3 U TEOPUIA, MO3BOJISIIOT MPOBEPUTH UCTUHHOCTh
TEOPETUUYCCKUX BBIBOJIOB; (DM3UUCCKAS TCOPHSI TACT BO3MOKHOCTH OOBSICHATH U3BECTHHIC
SIBJICHUS TIPUPOJIBI U Hay4YHBIC (haKThI, MPEICKA3hIBATh €III¢ HEU3BECTHHIC SB-JICHHS;
JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.5 NPUBOJUTH MPUMEPHI MPAKTUICCKOTO HCTIOJIb30BaHMs (PM3UICCKUX 3HAHUMN: 3aKOHOB
MEXaHUKH, TEPMOJIMHAMUKH U DJICKTPOJAMHAMUKHU B SHEPTETUKE; PA3TUIHBIX BUIOB
AJICKTPOMArHUTHBIX U3TYYCHUHN ISl pa3BUTHS PAJANO U TEIIEKOMMYHUKAIMNA, KBAHTOBOU
(hbU3UKM B CO3/ITAHUM SIICPHOM SHEPTETHUKH, JIa3€POB,;
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3apanue Nel (M3 TeKyero KOHTpOJIsi)
Cdopmynupyiite 3akoHbl Hpl0TOHA U IPUBEAUTE 110 OTHOMY MPUMEPY UCIIOJIb30BaHUS
KaXX10r0 U3 3aKOHOB.

Oueuka Ilokazamenu OUEHKU

3 [TpuBenensr GopMyTHPOBKH BCEX TpeX 3aKOHOB Hpl0TOHA, HO B
bopMyIUpPOBKaX COAEPKATCI HETOYHOCTU. Vi He mpuBeIeHbI
IIPUMEPBL, WIIK IPUMEPBI HE COOTBETCTBYIOT IAHHBIM 3aKOHAM.

4 [TpuBenensl GopMyIUPOBKH BCeX TpeX 3aKOHOB HploTOHA.
IIpuBeneHs! IpUMepsl Ha KaX bl 3aKOH. B 0oTBETE NOMYIIEHBI OIMH -
JBa HEI04YeTa

5 [IpuBeneHsI MpUMeEpPHI, OTBET MOJHBIA U ApPTYMEHTUPOBAHHBIN,
VICUEPIIBIBAIOIIU .

Bapuant oTBera:

[IepBblii 3akoH HptoToHa. CyllIeCTBYIOT TAKME CUCTEMBI OTCUETA,
OTHOCHUTEJIBHO KOTOPBIX TEJIO HAXOAUTCS B COCTOSIHUM MOKOS WU
PaBHOMEPHOTO MPSAMOJIMHEWHOTO JBUXKEHUS., €CJIM Ha TEJIO HE
JNEUCTBYIOT CHJIBI MJIM UX JEHCTBUE CKOMIICHCUPOBAHO, (MPUMED-
KHUTA JIEXKUT Ha cTosie. K Hell MpUioKEeHbI CUJIA TSKECTH U CUJjla
peakiuu onopbl. KHUra mokouTcsi)

Bropoii 3akoH HeroToHa. Y ckopeHue Teia npsiMo MpornopuUrOHAIBHO
PaBHOACHCTBYIOIICH CHII, TPHJIOKEHHBIX K TETy, U 00paTHO
MIPOIIOPLUUOHAIIBHO €TI0 Macce:

—
- F
g = —
i

—
cd .

—
M 7 —
(mpumep: 1maitda ABUKETCA MO JbAY MOCIe yAapa KIIOMKON Mo
JNEUCTBUEM CUJIbI TPEHUSI PAaBHO3AMEJICHHO)
Tpetuit 3akon HetoToHa. CHiibl, C KOTOPBIMH T€JIa B3aUMOJIEUCTBYIOT
JpYT C APYTOM, paBHBI IO MOJYJIIO U HAMPABJIEHBI BAOJb OJHOMN
NpsIMOM B MPOTUBOIIOJI0KHBIE CTOPOHBI. (ITpuMep: 3emiis u Jlyna
B3aMMOJICHCTBYIOT C CUJIaMU PABHBIMH MO MOJYJIIO U

IMPOTHUBOIIOJIOKHBIMHU I10 HaHpaBJICHI/IIO)

JAupakrnyeckast eIMHULA 151 KOHTPOJIA:

2.6 BOCIpUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUN CAMOCTOATENIBHO OLIEHUBATh
uHdopmanuio, coaepxairyrocs B cooduenusx CMU, Nn-TepHeTe, Hay4dHO-NOMYISPHBIX
CTaThsX;
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.7 npuUMEHSATH NOJIyYeHHbIEC 3HAHUS JJI PEIIeHUs] PU3HUECKUX 3a/1a4;

3apanue Nel (M3 TeKylero KOHTpOJIsi)

Touka gBrKETCS IO OKpy)HOCTH paauycom 0,3 M ¢ nepuonom 6,28 c. Hailtu nuHENHY10
U YIJIOBYIO CKOPOCTb TOYKH, €€ HOPMAaJIbHOE YCKOPEHUE

Ouenka Ilokazamenu OUEHKU

3 3anucaHbl HEOOXOANUMBIC U JJOCTATOYHBIC (DOPMYJIBI JIJISl PEIICHUS
3anauu (hopMyIIbl TUHEHHOM U YIIIOBOM CKOPOCTH, HOPMAIILHOTO
yckopenusi). Het pacueroB, uim B pacuerax JIonyIiieHa rpyoas
olnMOKa, MPUBO/SIINIAs K HEBEPHOMY OTBETY, HE BBITIOJIHICHA
MIPOBEPKA Pa3MEPHOCTH.

4 3anucaHbl HEOOXOANUMBIC U JOCTATOYHBIC (DOPMYJIBI JIJIST PEIICHUS
3ama4uu (GopMyIIbl THHEHHON U YTIIOBOW CKOPOCTH, HOPMATHHOTO
yckopenusi).. B pacuerax momyieHsl Heno4eTsl (He Oosee MByX) He
MPUBOJSIIME K HEBEPHOMY OTBETY, WJIM MPOBEPKA Pa3MEPHOCTHU
celaHa He AJIsl BCEX apaMeTpoB. .

5 3anucaHbl HEOOXOAUMBIE U JJOCTATOYHBIE (DOPMYJIbI ISl PEILICHUS
3amaun. Bee pacuersl BeINOIHEHBI 0€3 OIIMOO0K, clieiaHa MpoBepKa
pa3sMEPHOCTH.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:
2.8 ompenensaTh Xapaktep (GU3NIECKOTOo mpoiiecca mo rpaduky, Tabnuie, hGopmyre;
JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

2.9 u3MmepsTh pAa PU3NUECKUX BETUUUH, IPEACTABIISSI pE3yJIbTaThl U3MEPEHUN C YUETOM
UX MOTPEIIHOCTEM;

JupakTuyeckasi eIMHALA AJI5l KOHTPOJIS:

2.10 ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOU JEATEIBHOCTH U
MOBCETHEBHOM JKU3HHU: JIJIsl 0OecTieueHus: 6€30MacHOCTH KU3HEACITSIILHOCTH B ITPOIIecce
MCIIOJIb30BaHUs TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX ANEKTPONPUOOPOB, CPEACTB PAAUO- U
TEJIEKOMMYHUKAIIMOHHON CBSI3H; OICHKHU BIMSIHHS Ha OpraHU3M YeJIOBEKa U IPyTHe
OpPTraHMU3MBI 3arPSI3HEHUS OKPYIKAIOIIEH CPeIbl; PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUS U
3aIUTHl OKPYXKAIOIIEH CPEJIbL.

Ne cemecTpa Bua npomMe:xyTo4YHOH aTTecTalMu
2 Dk3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 10 Pe3yJIbTATAM TEeKYIIUX
KOHTpOJIel

Tekyiuii KoHTpOIb Nel
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Tekymuii KOHTpOJIb Neo2

Tekyiuii KOHTPOJb Ne3

Texymuii KoHTpOoJIb Ned

Texymnit KOHTpOIb Ne5

Tekyunii KOHTPOJb Neb

Tekymniit KOHTpOJb Ne/

Tekymunii KOHTpoJb No§

Tekymuii KOHTpOJIb Ne9

Metona u popma kontpoJs: ITuceMennsiit onpoc (Omnpoc)

Buja koHTpoOsi: BRIMOTHUTE J1Ba TEOPETUUECKUX U JIBA TPAKTUUECKUX 3a/IaHMUS.
JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

1.1 cmbIcT TOHATHH: (U3UYECKOE SIBICHHE, TUTIOTE3a, 3aKOH, TEOPHUS, BEIIECTBO,
B3aMO/ICHCTBHUE, DIICKTPOMArHUTHOE 110JI€, BOJIHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3HUPYIOIIUE U3ITyUCHHs, TIJIaHeTa, 3Be3/1a, rajJjakThuka, Beenennas;

3ananue Nel (M3 TeKylero KOHTpOJIsi)

B HEKoTOpYIO TOUKY MPOCTPAHCTBA MPUXOASIT KOTEPEHTHBIE BOJHBI C ONITUYECKON
pa3HOCTBIO X0Aa 6 MKM. ONpeIeTuThb - TPOU30HIET YCUIICHUE WU 0CJIabJieHHEe CBETa B
JAHHOM TOYKe, €CJIM IJINHA BOJIHBI paBHa 480 HM.

OMBHKa Hlokazamenu OUEHKU

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

4 [IpuBeneH npaBMIIBHBIN U TIOJIHBIN OTBET C HEOOJIBIIIUM HEJIOUYETOM.

5 [IpuBeneH NpaBUIIbHBIN U ITOJIHBINA OTBET.

3ananue Ne2

Y CTaHOBUTE COOTBETCTBHUE MEXAY MOHATUAMUA: 1 1 2 rpyni:

| rpynmna:puznyeckoe sBJI€HUE, TUIIOTE3a, 3aKOH, TEOPUS, BELIECTBO, B3aUMOCICTBHE.
2 rpynmna: CBeT MOTJIOIAETCS HE HEMIPEPBIBHO, a NOPUHUAMHU; Y UEHHE, CUCTEMA UAEH WIIN
IIPUHIIUIIOB;

Bopna, npeBecuna, mactmacca; Y CKOpeHue MpONnOpUUOHAIBHO ITPUIIOKEHHON CUJIE U
00paTHO NPONOPIMOHATIBHO Macce Tena;

[Ipotieccsl 0OMeHa BElIeCTBOM, SHEPTHUEH, HH(DOpMaIuel, AesITeIbHOCTRIO; Pacipenne
TE€JI IPU HArpPEBaHUMU.

OMBHKa Hokazamenu OUEHKU

3 [IpuBenEHBI B COOTBETCTBUE 2-3 TTOHATHS
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4 [IpuBeeHBI B COOTBETCTBUE 4-5 TTOHATUH

5 [IpuBenEHBI B COOTBETCTBUE BCE O MOHITUI

3aganue Ne3

OTBeTUTH HA BOIIPOCHI:

1) Yro naseiBaetcs nudpakmueit ceera? [Ipu kakux ycroBUsx oHa HaOIIO1aeTCs?

2) [IpuBenute dhopmyny nudpakIIMOHHON PEIIETKH U MEPEUUCTUTE BCE BXOAIIUE B HEE
BEJINYUHBI.

3) Kak onpenensiercs 1uHa CBETOBOM BOJHBI ¢ IIOMOIIBIO TU(GPAKITMOHHON peIIeTKu?

Ouenka Ilokaszamenu oyenku
3 Jano onpenenenre NOHATUS AUGPaAKIUU U YCIOBUN €€ HAOII0ACHUS.
4 Jlano ompenenenne qudpakiuy U yCIOBUS €€ HaOIIOACHUS, 3alliCcaHa
dbopmMyIia pemeTk, HO B OTBETE COAEPKATCS HETOYHOCTH MJIH OTBET
HE TOJIHBIN.
5 [TosHBIN ¥ IPaBUJIBLHBIN OTBET HA BCE BOIMPOCHI.
3apnanue Ned

OTBETUTH Ha BOIIPOCHI:

1)YTo Takoe aneKTpoMarHuTHeIe Kosiebanus? YTo Ha3bIBaeTCs KojaeOaTeIbHbIM
KOHTYypOoM?

2) 3anuimuTe ypaBHEHHE JIEKTPOMATrHUTHBIX KoJieOaHui 1 mocTpoite ux rpaduk. Kakue
BEJIMUHBI BXOJAT B 3TO ypaBHEHUE?

3) 3anumute u o06bsacaute Gpopmyny Tomcona.

Ouenka Ilokazamenu ouenku
3 Hano onpenenenune IMK, npuBeneHa cxema koHTypa TomcoHa,
Ha3BaHbI BCE DJIEMEHTHI, BXOIAIINE B HEE.
4 Hansl onpenenenus DMK u konTypa TomcoHa. 3anucaHo ypaBHEHUE
DMK, nepedncieHbl BCe BEIMUUHBI, ITIOCTPOCH rpaduxk.
5 JlaH TTOJIHBIN U COJIepKATEIIbHBIA OTBET HA BCE BOIIPOCHI
3aganue Ne5

Cdopmynupyiite kBaHTOBbIE TTOCTyHaThl bopa. Kak npoucxoaut uzinyuenue u
noryionieHue cgeta atomom? llepeuncnure Henocratku teopun bopa.

Oueuka Ilokazamenu OUEHKU

3 CdopmynupoBansl moctynatel bopa.
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4 CdopmynupoBanbl mocTysatel bopa. Jlano oObsICHEHUE U3ITYUYEHUS U
TMIOTJIOIIECHUS CBETA aTOMOM.

5 CdopmynupoBanbl noctynarsl bopa. Jlano oObsiCHEHUE U3ITyUYEHUS U
MOTJIOIIEHUS CBETA ATOMOM.
[lepeuucnensl HegocTaTKu Teopuun bopa.

3ananue Ne6

OTBETUTH HA BOIMPOCHI:

DIlepeurcnute sIBIEHUS, TOATBEPKIAIOIINE CIOKHYIO CTPYKTYpPY aToma.
2)Pacckaxute 00 onbiTe Pesepdopma 1enb, pe3ynbrarsl, 00bICHEHHUE.
3)UTto Ttakoe maHeTapHas Mojieias aroma? KakoBel ee nmpoTtuBopeuns?

Ouenka Ilokaszamenu oyenku
3 [lepeuncneHsl SBIECHUS, IOATBEPKIAOIINE CIOKHYIO CTPYKTYPY
aToma.
4 IlepeuncneHsl sBIECHUS, IOATBEPKIAIOIINE CIOKHYIO CTPYKTYPY

aToma. Pacckasano o cytu onbiToB Pezepdopna.

5 [IepeunciieHbl IBICHU, TOATBEPKIAIOIINE CIOKHYIO CTPYKTYPY
atoma. Pacckazano o cytu onsiToB Pezepdopna.
OObsicHEHa TJIaHEeTapHAasi MOJIEb aTOMA U yKa3aHbl €€ HEJJOCTATKHU.

3aganue Ne7

Pacckaxurte 0 MeTo1ax perucTpaii HOHM3UPYIOMINX U3IyueHuit ( cueTuuk [elirepa,
Kamepa BunbcoHna, my3bipbkoBasi kKamepa, MeTo (poroamysibenii). UTo MOKHO y3HATH 1O
TPEKY YacCTHULIbI?

Ouenka Ilokazamenu oyenku
3 Paccka3aHo He MeHee 4eM O IBYX METOAaX PErUCTpalluu.
4 PacckaszaHo 0 Tpex MeTofax perucTpanmm.
5 PacckaszaHo 0 4 MeTofax perucTpalnuyu HOHU3UPYIOUINX U3TyUYeHUl,
HEPEYUCIIEHbI XapaKTEPUCTUKH,
KOTOPBIE MOKHO OIIPENEIUTH 110 PoTorpaduu TpeKka YaCTULIBI.

3aganue Ne§
JlaTh ompezenieHre MOHSATUSM: TIJIaHEeTa, 3Be3/1a, rajnakTuka, Beenennas. [IpuBectu
MIPUMEPHI.

0uem<a Ilokazamenu OUEHKU
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3 JlaHbl ornpesiesieHus KaK MUHUMYM JIBYM TTOHSITHSIM.

JlaHbI onpeiesIEHNs] TPEM HOHATHUSM.

5 JlaHbI orpeiesieHus: BCEM MOHATUSM U IPUBEICHBI IPUMEPHI.

3ananue Ne9

UYro nasbiBaercs Gororddexrom? Chopmynupyiite 3aKkoHbI HoTodPdEeKTa. U 3aMUIIUTE
ypaBHeHue DiHIITelHa. [lepeunciure Bce BXOASIIUTE B HETO BEIMYUHBI U €IMHULIBI HX
MU3MEPCHUSL.

Ouenka Ilokazamenu ouenku

3 JHano onpenenenue Gpotodrddexra u chopMmynupoBaHsl 3akoHbl. He
3alMCAaHO yPaBHCHHUE WIIA B HEM JIOMYIIEHA OIMHUOKa, WU B
OTIPEJICIICHHSIX €CTh HEJIOUCTHI.

4 JlaHBI OTBETHI Ha BCE BOMPOCHI, HO B OTBETaX €CTh HETOYHOCTHU WU
HEJI0YETHI.

5 J1aH ITOHBIN NPABUIBHBINA OTBET HA BCE BOIIPOCHL.

3apanue NelQ

Brinmonnure 3aganus:

1)[ate onpeneneHne MOHATHI TOHKAS IMH3a, ONTUYECKUN TIEHTP, (POKYCHI JIMH3BI,
ONTHUYECKAsl CUJIA JIUH3BI;

2)3anucath (HOpMyTy TOHKOW JMH3bI U MPABUIIO 3HAKOB;

3)CnenaTh noCTpoeHUE N300paKEHUS B COOMPAIOIICH 1 pacCcenBarOIIeH JIMH3aX.

Ouenka Ilokaszamenu oyenku

3 BepHo 3anucaHbl onpeaeeHus, HO OTBET HE NOJIHBIA WIIA B OTBETE
coJiep>KaTcsi OLUMOKHU, WIHM HE CIIETaHbl TOCTPOEHUSI.

4 BepHo 3anucansl Bce onpeenenns u GopMyia, BBIIOJIHEHO
IIOCTPOECHUE, HO B OTBETAX €CTh HEJOYETHI.

5 BepHo 3amnucanbl Bce onpeaeneHuss 1 GopMyIibl, CACIaHbl
IIOCTPOCHMUS.

3ananue Nell

Brimonnute 3ananus:

1)Chopmynupyiite runore3y Makcsesuia. JlaiiTe onpesenenne 3JeKTPOMarHuTHOTO TTOJIS.
2) YUto Takoe anexkTpomarauTHas BosiHa. KakoBsl cBoiicTBa DMB?

3) 3anuiuTe YUCI0BOE 3HAUEHUE CKOPOCTH CBETA B BAKYYME.

ctp. 69 u3z 104



Ouenka

Hlokazamenu OUEHKU

3anucaHbl HE Bce (POPMYIIMPOBKU U ONPENIETCHUS, MIIM OTBET HE
MOJIHBIN WJIM B OTBETE COAEPIKATCS OIIMOKH.

4 3anucanbl Bce POPMYITUPOBKU U ONPEAETIEHUS, HO OTBET HE MOJIHBIN
WIN B OTBETE COAEPIKATCA HETOUETHI

5 3anucaHbl BEPHO U MOJIHO BCe POPMYIMPOBKH U ONPEAETICHNUs, a
TaK)K€ 3HAaU€HHE CKOPOCTH CBETA.

3aganue Nel2

Brmmonaure 3amanusg:

1) daitte onpenenenne unrepdepenimm ceera. Kakne MCTOUHUKYM CBETa HA3bIBAIOT

KOT€pPEHTHBIMU ?

2)ChopMynupyiTe yCcaoBUsS YCUIICHHS M OclIa0aeHUsS HHTEPPEPUPYIONTUX CBETOBBIX

BOJIH.

3)['ne ucnonb3yeTcs siBICHUE UHTEPPEPEHIINH CBETA?

Ouenka

Hokazamenu OUEHKU

3

I[aH OTBCT HC MCHCC YCM Ha /IBa ITYHKTA.

4

I[aH OTBCT I10 BCCM IIYHKTaM, HO B OTBCTAX COACPKATCA HCIOUYCTHI.

5

I[aH IIOJIHBIM OTBET MO BCEM ITYHKTaM.

3aganue Nel3
Bremonaure 3aganus:

1)B yem coctout siBnenue nudpakunu cBera? [Ipu kakux ycaoBUsx HaOI01aeTCs

audpakius ceera?

2) Uro mpeacrasisier coboii qudpakinronHas pemerka? 3anumure Gopmyry
TUGPaKIIMOHHON PEIETKH U MEPEUYHUCIIUTE BCE BXOISIINE B HEE BEIIMUNHBI.
3) lnig yero ucmnosb3yeTcs nudpakimoHHas pemerka?

Ouenka

Hokazamenu ouenku

3

I[aH OTBCT HC MCHCC YCM Ha /IBa IIYHKTA.

4

I[aH OTBCT I10 BCEM ITYHKTAaM, HO B OTBCTAaX COACPIKATCA HCIOUCTHI.

5

J1aH MOJIHBIN OTBET 10 BCEM MYHKTaM

3aganue Neld
Brimmonaure 3amanust:
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1. Copmynupyiite kBaHTOBYIO runore3y [lnanka. 3anummTe 4ucaoBoe 3HaUCHHE
1ocTossHHOM InaHka.

2. IIpuBeaute npuaepsl OTKPBITUNA, KOTOPBIE SIBUJINCH MOJTBEPKICHUEM ITOU
TUITOTE3BI.

3. Uto Takoe (pOTOHBI, KAKOBBI UX CBOMCTBA?

Ouenka Ilokazamenu OUEHKU

3 JlaH OTBET HE MEHEE YeM Ha J1Ba IIyHKTA.

I[aH OTBCT I10 BCEM ITYHKTaM, HO B OTBETaxX COACPIKATCA HCIOUCThI

5 J1aH ITOHBIN OTBET IO BCEM ITYHKTaM

JlupakTHyecKasi eIMHNLA 151 KOHTPOJISA:

1.2 cMbIc pU3MUECKUX BEIMYUH: CKOPOCTh, YCKOPEHUE, Macca, CHila, UMITYJIbC, paboTa,
MEXaHWYECKasi JHEPIHsl, BHYTPEHHS SHEPTrusi, a0COIIOTHAs TEMIIEpATypa, CPEIHISA
KMHETHYECKAsi SJHEPIUs YACTHI] BEIIECTBA, KOJINYECTBO TEIUIOTHI, IIEMEHTAPHbIN
AIEKTPUYECKUN 3apsif;

3apnanue Nel

JIBa 3apsna, Haxonsack Ha pacctostHuu 0,05 M nelicTByroT Apyr Ha Apyra ¢ cuioi 1,2:10-4
H, a B HexoTOpOU HenpoBoasmen xkuakoctv Ha 0,12 m ¢ cunoi 1,5 -10-5 H. Kakosa
JTUDJEKTpAYECKas MPOHULIAEMOCTD JKUJIKOCTH?

Ouenka Ilokazamenu ouyenku

3 3anucan 3akoH KyloHa 115 Bakyyma U JJisl CpeJibl.

4 3anucan 3akoH KynoHa 115 BakyyMa v JJ1sl Cpefibl. 3ajia4a penieHa B
00111eEM BHJIE.

5 3anucan 3akoH KynoHa 15 Bakyyma U JJis cpeJibl. 3a/iada penieHa B
oO0l1IeM BHUJIE U YMCIOBOM BhIpA)KEHUU. BhINIOTHEHA ITPOBEpPKA
pa3MEpPHOCTH.

3ananue Ne2

[Tpu nzob6apuom pacmupenuu 80 r kuciopoaa ¢ remmneparypoi 300 K ero oo6bem
yBenuumiics B 1,5 pa3a. OnpenenuTb KOJTUYECTBO TEIIOThI, U3PACX0J0BAaHHON Ha
HarpeBaHue KUCIopoa,

paboTy, COBEPIICHHYIO MPU PACIIUPEHUH, U U3MEHEHUE BHYTPEHHEHW SHEPryu rasa.

Ouenka Ilokazamenu ouenku

3 3anmcansl HeoOXoaMMBIE (POopMYITEL. 3amada perieHa, Ho B OTBETE
OIITOKA, WM ONTUOKHY B TPEOOPA30BAHUSIXUIIU TIEPEBOJIC €MHUIL
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4 3anucaH 1 3aK0H TepMOAMHAMUKU U 3aKoH I eil-Jlroccaka, ypaBHEHUE
MenneneeBa Knaneiipona. 3ajada peniena B 0011eM BUIE U
YHCIIOBOM BBIPAKEHUH,

HO B PELICHUU UMEIOTCSI HEJIOUETHI.

5 3anucaH 1 3aK0H TepMOAMHAMUKHU U 3aK0H [ eli-Jlroccaka, ypaBHEHUE
MenneneeBa Knamnelipona. 3aada pemieHa B 00IIIeM BHJIC U
YUCIIOBOM BBIPAKECHUH,

BrlInonHeHa nposepka pa3MEpHOCTH.

3amanme Ne3 (M3 TeKylero KOHTPOJIsi)

[ITap Maccoit 5 Kr ABMKYIIUNUCS CO CKOPOCTHIO 2 M/C HaJeTaeT Ha MOKOSIIHICS OpyCOK
MacCoOi 2 KT U Jjajee IBUKETCs BMecTe ¢ HUM. KakoBa CKOpPOCTh Tell rociie
CTOJIKHOBEHMS ?

Ouenka Ilokazamenu ouenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
(bopMyIibl ( 3aKOH COXPAHEHUS UMITYJIbCa B BEKTOPHOM MU B
ckansipHoit popme) He BrimomHEeHBI TpeoOpa3oBaHus s pacyeTa
CKOPOCTH TeJ MWW B HUX COJIepKHTCs ommoOka. Mnu: B pacuerax ecth
omnOKa , MpUBOALIAs K HEMpaBUIbHOMY OTBeTy. HeT mpoBepku
Pa3MEepHOCTH.

4 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyIibl.(3aKOH COXPAHEHHS UMITYJIbCa B BEKTOPHOM U CKAJISIPHOU
dbopmax) BeinosiHeHbI peoOpa3oBaHus ISl pacueTa CKOPOCTH TEll .
Cnenan pacuet .B pacuere gomyiieH He104eT win apudMeTHuIecKast
omun6Oka. Vnu : He BeimosHEeHA IpOBEpPKA pa3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopMmyIIbl..(3aKOH COXPAaHEHUSI UMITYJIbCa B BEKTOPHOU U CKaJIIPHOU
dbopmax) BeimosiHeHbI peoOpa3oBaHus ISl pacueTa CKOPOCTH Tell
CrenaH BepHbIN pacyeT. BeIloaHEHa MPOBEPKA pa3MEPHOCTH.

3aganmue Ne4 (M3 TeKyLero KOHTPOJIs)

Kakyto miomaas 10mKHBI MMETh IIACTUHBI IJIOCKOTO KOHAEHCATOpa AJIl TOrO YTOOBI €ro
AJIEKTPOEMKOCTh Oblia paBHa 2 MKD, eciii MeXAy IUIaCTUHAMU MOMEUIAeTCs CJION CITIObI
ToJiuHoH 0,2

MMm? (g =7).

Ouemca Hokazamenu OUEHKU
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3 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
bopmyItbl (AIEKTPOEMKOCTh

IUIOCKOT'O KOHJIeHcaTopa). BolnosHeHpl HeoOXouMble
MaTeMaTH4yecKue npeodpazoBanus. B

pacyeTax ecTb olmMOKa (He nepeBeeHbl equHuLbl n3Mepenus B CH1)
WM He 0oJiee IBYX

HeZoueToB. He BrinogHEHa IpoBepKa pa3MEPHOCTH.

4 3anucaHbl HEOOXOIUMBIC U JJOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
(bopMYIIBL (IEKTPOEMKOCTh

IJIOCKOTO KOHJICHCAaTopa). BBIMOTHEHBI HEOOXOAMMbBIC
MaTeMaTH4YECKHUE MPeoOpa3oBaHMs.

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

nosiHo nenu). CaenaH BepHbIN pacyeT. BeimonHeHa mpoBepka
Pa3MEpPHOCTH.

3ananue NeS5 (M3 TeKymero KOHTpOJIisi)
KakuMm Oyniet ka3aThCs 1IBET 3€JICHBIX JIUCTHEB, €CJIM CMOTPETh HA HUX Yepe3 KpacHOe
CTEKJI0?

Ouenka Ilokaszamenu oyenku

3 Jlan npaBuIIbHBINA OTBET 0€3 00BACHEHUS] PU3NYECKON CYIIHOCTH.
4 JlaH npaBWIBbHBIN, HO HE MOJHBIA OTBET

5 JlaH mIpaBUIIBHBIN U TIOJHBIA OTBET

IIpumepHBIN OTBET:

3esieHble JIUCThs OyAYT Ka3aThCsl YEPHBIMU, T.K. KPACHBIH
CBETOQUIBTP MPOMYCKAET TOJIBKO KPACHBIE JIyUH. 3€JIeHas
COCTaBJIsIIOIIast OyJIeT raCUThHCS.

3aganmue Ne6 (M3 TeKyLero KOHTPOJIs)

OTBETUTH Ha BOMPOCHI:

1) YUto takoe DC?

2) B xakux eguHULIaX OHA U3MeEpsieTcA?

3) Kakumu criocobamu MoxHO onpenenuts J/]C ucrounuka?

OueHKa Hokazamenu OUEHKU

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

5 JlaH MOJIHBINM paBUWIBHBIN OTBET HA TPU BOIIPOCA.

JAupakrnyeckasi eIMHULA 1151 KOHTPOJIA:

1.3 cMbicn pU3NUECKHX 3aKOHOB KIACCHUYECKON MEXaHUKH, BCEMHUPHOTO TSTOTEHHUS,
COXPAHEHMS YHEPTUH, UMITYJIbCA U JIEKTPUUECKOIO 3apsaa, TEPMOJAVMHAMUKH,
ANEKTPOMATHUTHON UHAYKINH, PoTodddexTa;

3aganue Nel

doToKaTO]] OCBEIIAETCS CBETOM ¢ JUIMHOM BOHBI A= 300 HM. BrutereBiue u3 katona
AJEKTPOHBI MONAAA0T B OJHOPOJIHOE MarHUTHOE MoJjie ¢ uHAykuuet B = 0,20 mTn
NEPIICHAUKYJISPHO JIMHUSAM UHIYKIMU 3TOTO TOJISL U JABUXKYTCS 110 OKPYKHOCTSIM.
MakcumanbHbIi panyc Takoi OKpYy>KHOCTH R =2 cM. KakoBa paGoTa Beixoaa Jis
BelecTa ¢poTokaroaa’?

Ouenka Ilokazamenu oyenku
3 3anucanbl HEOOXOAMMBIE U JOCTaTOYHBIE (hopMyIbl. B pemenun
COJIEP>KaTCs OUIMOKH WM HE BBITIOJIHEHA MPOBEPKA Pa3MEPHOCTH
4 3anucaHbl HEOOXOIUMBIE U JOCTaTOUHbIE (popmyIbl. B pemenun
COJEPIKATCs HEIOUEThI HE IPUBOJAIINE K HEBEPHOMY OTBETY
5 Pemenue nosHoOe 1 MpaBUIIBHOE
3aganme Ne2

Kpachnas rpanuia ¢porosddexra ajis HEKOTOPOro MeTalljia COOTBETCTBYET JJTMHE BOTHBI
577 aM. Beruncianre MUHUMAIbLHYIO SHEPTHIO KBaHTa, HECOOXOAUMYIO I OCBOOOKICHHS
(G OTO3JIEKTPOHA M3 JAHHOT'O METaJlIa.

Ouenka Ilokazamenu oyenku
3 3anucaHbl HEOOXOAUMBIE U JOCTaTOUHbIE (hopmyJibl. B pemennn
coJiep>KaTcsi OLUMOKY MJIM HE BBIMOJIHEHA MPOBEPKA Pa3MEPHOCTH
4 3anucanbl HEOOXOIMMBbIE U JOCTaTOYHBIE (hopMyIibl. B pemenuu
COJZIEPKATCS HEAOUYETHI HE IPUBOIALIME K HEBEPHOMY OTBETY
5 Perienue nosiHOe U paBUWIbHOE. BhINOIHEHA [TPOBEPKA Pa3MEPHOCTH.
3aganue Ne3

Kpacnas rpanuna dhoroaddexra nus pyounus 0,81 mxm. Kakyro 3aiepKuBaroiyto
Pa3HOCTH MOTCHITMAIOB HYKHO MPUIIOKHUTH K (POTOIIEMEHTY, YTOOBI TPEKPATUIICS
(GhOTOTOK, €ClTM JIJTMHA BOJIHBI ITajatomiero ceera 0,4 Mkm?

ctp. 74 u3 104



OMBHKa Hlokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIE U JOCTaTOUHbIE (hopmyJibl. B pemennn
coJiep>KaTcsi OLUMOKY MJIM HE BBIMOJIHEHA MPOBEPKA Pa3MEPHOCTH

4 3anucaHbl HEOOXOIMMBbIE U JOCTaTOYHBIE (hopMyIibl. B pemenuu
COJIEp>KaTCsl HEOYETHI HE IPUBOISIINE K HEBEPHOMY OTBETY

5 Pelienue nosiHoe U npaBUWIbHOE. BhINOJIIHEHA ITPOBEPKA Pa3MEPHOCTH.

3ananue Ned

Kpacnas rpannna potosddexra mist Hekoroporo metamia 660 am. Onpenenute
MaKCHUMaJIbHYIO CKOPOCTbH (DOTO3IEKTPOHOB, BEIPHIBAEMBIX C TTOBEPXHOCTH METaJLIa
CBETOM C JIJIMHOM BOJIHBI 220 HM.

OI(EHKa Hokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIE U JOCTaTOYHbIE (hopmyibl. B pemenuun
coJiep KaTcsi OIMOKY WJIU HE BBINMOJIHEHA MPOBEPKA PA3MEPHOCTH

4 3anucaHbl HEOOXOAUMBIE U JOCTATOUHbIE (hopMyJibl. B pemennn
COJZIEPIKATCS HEAOUYETHI HE NPUBOALINE K HEBEPHOMY OTBETY

5 Pemenue nonHoe u IIPpaBUJIBHOC. Brinmonnena ITPOBCPKaA pasMCPHOCTH.

3amanue NeS (M3 TeKylero KOHTPOJIsi)

B ognoponnom MIT unaykuueit 0,8 Tin Ha ABYX HUTSIX MOABEIIECH NPOBOAHUK Maccoit 200
r. Ha ckoisbko

VU3MEHUTCS CUJIa HATSHKEHUSI HUTEH, €CJIM TIO TPOBOJHUKY MTPOMAET TOK cuion 1 A. JlnuHa
MIPOBOJIHUKA

40 cwm.

Ouenka Ilokazamenu OUEHKU

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

NPUBOASIINE K HEBEpHOMY oTBeTY. Mm : He cienan yeprex, He
BBITIOJIHCHA ITPOBEPKaA

Pa3MEepHOCTH.
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4 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
dbopmyIibl (BTOPO 3aKOH

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

M HerpyOas apudmMernyeckas ommoka win : He BeinonHena
POBEpPKa pa3sMEPHOCTH.

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

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

pa3MepHOCTH

3ananue Ne6 (M3 TeKyero KOHTPOJIsi)

[TocTpouTh BEKTOPHYIO AUATPAMMY, PACCUUTATh MOJHOE COMIPOTURJICHUE, CUITY TOKA,
KOA()PUIIMEHT MOIIHOCTH, MOJTHOE HANIPSIKEHUE, HAMPSDKEHUE HA yYacTKaX LENu JJIs
npeoxkenHoro coeanHenus R, C u L (mocnenoBaTenbHOTO WU APaIeIbHOTO).

0uem<a Ilokazamenu OUEHKU

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

4 [TocTpoena BekTopHas nuarpaMmma. ECTh HEOYETHI WIIM HE HAWJIEH
OJIMH- JIBA MMapaMeTpa

5 [TocTpoena BeKTOpHas nuarpammMa, HaluJIeHbl BCE MMapaMeETPHI.

3ananue Ne7 (M3 TeKyero KOHTPOJIsi)

B ognopoanoe MmarauTHoOe nose ¢ unaykuuei 0,3 T neprneHIuKyaspHO TUHUSM
UHAYKIUU BJIETACT 3JIEKTPOH, MPOIIEIIINN YCKOPAIONIYIO pa3HOCTh noTeHIuanos 320 B.
Onucath TPaeKTOPUIO IJIEKTPOHA.

Ouenka Ilokazamenu oyenku

3 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyinbl. Cnenan uyeptex. Ha yeprexke wiin B pacuerax eCcTh
OLINOKY

IIPUBOJAILME K HEBEpHOMY oTBeTy. M : He caenan ueprex, He
BBIIIOJTHEHA ITPOBEPKA
Pa3sMEPHOCTH.
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4 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl. Crenan yepTex U pacueT .B pacuere gomyiieH He104eT
Wi HerpyOas apudmMeruyeckas omnoka win : He BeinonHeHa
pOBEpKa pa3sMEPHOCTH.

5 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
dopmynel. Crenan ueprex.. CrenaH BepHbIi pacueT. Beinmonnena
poBepKa

pa3MepHOCTH

JuaaKkTudyeckas eJHHUNA 1151 KOHTPOJIA:

1.4 BK1ax pocCUHCKUX U 3apyOeKHBIX YUEHBIX, OKa3aBIINX HAUOOJIbLIEE BIUSHNE HA
pa3BuTHe QUZUKH
3ananue Nel
Pacckazate 06 nzo0perenuu paauo A.C.IlonosesiM. Kak ycTpoeHsl paguonepeaTuuk u
paanonpueMHuK? UTo Takoe MOAYISIIHS U JETEKTUPOBAHUE?

Ouyenka Ilokazamenu oyenku
3 Pacckazano 00 n300peTeHNN paano- Ha3BaH aBTOP OTKPBITHS U TOJ
U300pETECHHUS.
4 Pacckaszano 00 n300peTeHnn pajno- Ha3BaH aBTOP OTKPBITUS U TO

n300perenusi. OOBACHEHO YCTPOMCTBO U MPUHIMUIT JCHCTBUSA
nepeaaTInKa U MpUeMHHUKA

5 Pacckazano 00 n300peTeHnn pajano- Ha3BaH aBTOP OTKPBITUS U TOJT
n3o0perennsi. OOBICHEHO YCTPOMCTBO U MPUHITUIT JCHCTBUSA
nepenaTyruka u npueMHuka. Jlano ornpezaenenne MOy ISIUN U
JETEKTUPOBAHUSI.

3aganue Ne2
Pacckazatp 00 uccnenoBanuu ¢potodrdpdexra H.I'. CroneToBsiMm

Ouenka Ilokazamenu ouenku

3 Pacckazano 00 uccieqoBaHuM HO OTBET HEIIOIHBIM, CIUIIKOM
KpaTKUHU.

4 Paccka3zano 00 HCCIICAOBAHNH, HO B OTBCTC COACPIKATCA HCTOUYHOCTHU

5 [TonHBIN pa3BEpHYTHIN OTBET.

3aganue Ne3
PacckazaTh 00 OTKPBITHM SIBICHUSI 3JIEKTPOMArHUTHON MHAYKIUKA. KTO U KOT/1a OTKpPbLI
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31O siBieHne? KakoBa uaes 3KCepuMeHTOB?

Ouenka Ilokazamenu oyenku

3 Pacckazano 00 ucciegqoBaHuy HO OTBET HEMOIHBIM, CITUIIKOM
KpaTKUHU.

4 Pacckaszano 00 uccienoBaHuM, HO B OTBETE COAEPHKATCS HETOUHOCTH.

5 [TonHBIN pa3BEpHYTHIN OTBET.

3ananue Ne4 (M3 TeKylero KOHTPOJIs)
PacckaxuTe KOpOTKO 00 OTKPBITUM I 'epiieM 3J1eKTpOMarHuTHBIX BOJIH.

IT
Ouenka Iloxkazamenu oyenku
3 [IpaBuibHO MepeaHa CyTh OTKPBITHS.
4 Pacckas comepKut ynoMmuHanue 00 OTKPBITOM KOJIeOaTeIbHOM
KOHTYpE.
5 Pacckas conepxut pusznueckoe o00cHOBaHME U3ydeHus OMB

puMep O0TBeTa: JIEKTPOMArHUTHBIE KosieOaHus U BOJHBI ['epir
MOJIy4all 32 cYeT BO30YK/IEHUS CEPUU UMITYJIbCOB
OBICTPOIIEPEMEHHOT0 MTOTOKA B BUOpATOpE MPHU MOMOIIU UCTOYHHUKA
MOBBIIIIEHHOTO HANPSKEHUsS. BICOKOUAaCTOTHBIE TOKU MOYKHO
0OHapPYKUTh MPU MOMOITU KOHTYypa. YacToTa KojieOaHUM Mpu 3TOM
OyJleT TeM BBIIIIE, YEM BBIIIIE €r0 eMKOCTh U MHAYKTUBHOCTh. Ho mpu
ATOM OOJIbIlIas YaCTOTa HE ABJISIETCS FapaHTUE HHTEHCUBHOTO
noTtoka. Jlyist mpoBeAeHus: CBOUX ONBITOB I'epil MpUMEHU 10CTaTOYHO
MPOCTOE YCTPOICTBO, KOTOPOE CETOAHS TaK U Ha3bIBAIOT — "BUOpATOP
['epua"- xonebaTebHBIA KOHTYP OTKPHITOTO THIIA.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.1 onucwkIBaTL U OOBSICHSTH (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;
QJICKTPOMAriuTHYIO HHAYKIHWIO, PACIIPOCTPAHCHHUEC 3JICKTPOMArHUTHBIX BOJIH; BOJIHOBBIC

CBOMCTBA CBETA; U3JIyYEHHUE U MOIJIOUIEHUE CBETa aTOMOM; PoTodh(DEKT;
3ananue Nel

[Ipy HEKOTOPOM MUHUMAJIBLHOM 3HAYEHUU 33JI€P>KUBAIOLLIEH PA3HOCTH MOTEHLIUATIOB

vV, =V

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

npekpaiaercs. I3menuB yactory cBera B 1,5 pa3a, yCTaHOBHIIU, YTO ISl PEKPALLEHUS

ctp. 78 u3 104




(OTOTOKA JOCTATOYHO YBEIUYUThH 33€P>KUBAIOIIYI0 pa3HOCTh MMOTEHIIMAJIOB B 2 pa3a.
Yemy paBHa yacTOTa MaJarolero ceera?

Ouenka Ilokazamenu ouenku

3 B pemenuu conepkarcst olumOKa WM HE BBIIIOJIHEHA POBEPKA
pa3MEPHOCTH

4 Pemienune coepKUT HETOYETHI

5 Pemenue nosHoOe 1 MpaBUIIBHOE

3aganue Ne2

Hudpakunonnas pemierka conepxut 200 mTpuxoB Ha KaKaeii MuymumeTp. Ha pemerky
HOPMAaJIbHO MaJaeT MOHOXPOMATUYECKUI CBET C IJIMHOW BOJHBI 575 HM. OnpenenuTsb
HauOOJBIIUHN TOPSAIOK CIIEKTpa U O0IIee YUCIIO TTIAaBHBIX MAKCUMYMOB B AU PAKIIMOHHOM
KapTHHE.

Ouenka Ilokazamenu oyenku
3 3anucansl HeoOXxoauMbIe (popmyIibl.B pemiennn cogepskarcs ommnodka
WM HECKOJIBKO HEJI0UETOB
4 3anucanbl He0OX0aUMbIe popMyJIbl.B periennn conepxarcs oJiuH-
JIBa HEJI0UETA, WIK OTCYTCTBYET ITPOBEPKA Pa3MEPHOCTH
5 Pelienue noyiHoOe U NpaBUIbHOE
3aganue Ne3

1. PaccTosiHue Mex a1y JBYMSI TOUEYHBIMU KOT€PEHTHBIMA MOHOXPOMATUYECKUMU
HCTOYHMKaMU cBeTa 1,5 cM. ICTOUHUKHM pacIioioKeHbl Ha pacCTOSTHUM 36 CM OT dKpaHa
TaK, 4YTO JIMHUA, UX COCAMHSIONIAs, Mapaie/ibHa IJIOCKOCTH dKkpaHa. OnpeaeauTh IJIUHY
CBETOBOM BOJIHBI, €CJIM PACCTOSTHUE MEXK/Ty COCCTHUMHU UHTEP(PEPEHITMOHHBIMU TOJI0CAMHU
1,8 Mm.

Ouemca Hokazamenu OUEHKU

3 3anucansl HeoOXxoauMbIe (popmyIibl.B pemennn cogepkarcs ommodka
WJTU HECKOJIBKO HEJ0UETOB

4 3ammcansl HeoOXoauMbIe (PopmMyIbL.B pemennn coaepkaTcs OauH-
JIBa HEJIOYETA, UIIA OTCYTCTBYET MPOBEPKA Pa3MEPHOCTH

5 Pemenue nosiHOE M NMpaBUILHOE

3ananue Ne4 (M3 TeKylIero KOHTPOJIsi)
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Ha cxonbko yBeauduTcs Macca Tena, €clid JOMOJIHUTENBHO cooouT emy 9 T/Ix
sHeprumn?

Ouenka Ilokazamenu ouenku

3 3anucana opmMyia CBSI3U MACChl U SHEPTUU.

3anucana GpopmMyJia CBSI3M MAacChl M SHEPTUHU, CIeJIaH pacyeT MacCHI.
Omnbka B mepeBoIe SAMHUIL.

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

3ananue Ne5 (M3 TeKylero KOHTPOJIsi)

PacckazaTe 0 npuHUUMIIaX paguocBa3u. YTo Takoe MOIyIsiuus U ieTekTupoBanue? Kak
OHM OCYILIECTBIISIFOTCS] HA TPAKTHKE?

Ouemca Hokazamenu OUEHKU

3 [lepeuncieHbl OCHOBHBIC IPUHITUIIBI PAJAHOCBSI3H 0€3 PACKPBITUS UX
(bU3UYECKON CYITHOCTH.

4 [lepeuncneHbl IPUHIUITBI PAAUOCBSI3H, PACKPBITA PU3HUECKas
CYIIHOCTb IPOLIECCOB.

5 [lepeunciieHbl NPUHIIMIIBI PATUOCBSI3U, U300PaKEHbBI CXEMBbI
NpUEMHUKA U NepeaTurKa, pacKpbiTa puznueckas

CYILIHOCTH npoueccoB. HaprucoBana 0y0k- cxeMa nepefadu u npuema
paarocUrHania.

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.2 oTAn4aTh TUMOTE3bl OT HAYYHBIX TEOPUIL;

3ananue Nel

Uem oTinuaercs runore3a ot Teopun? [IpuBeaure npuMep, Korja TMIOTE3a HaXOAWIA
CBOE MOJITBEPKACHHUE, CTAHOBACH TEOPHEII.

Ouenka Hokazamenu ouenku
3 JlaHO omnpeniesieHue OJHOMY MOHSITHIO.
4 JlaHo ompeniesieHUe JBYM MOHATHUSAM UM MOKa3aHa pa3HUIA MEXTY
HUMU.
5 JlaHo ompenenieHre ABYM MOHATHAM U MOKa3aHa PA3HULIA MEKITY
HuMU. [IpuBeEH pUMeEp TUTIOTE3a-TEOPHS.

ctp. 80 u3 104



3apanue Ne2 (M3 TeKyero KOHTpoJIsi)

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 UICITyCKaeTcsl IPU 3TOM SIAEPHOM MpeBpalieHun? 3anuiunTe
SIEPHYIO PEAKITHIO.

3. Ilepuoxa nonypacnajaa paaroakTuBHOro Moaa-131 paBen 8 cytok. PaccuuTaiite, 3a
KaKo€ BpeMsl KOJIM4ecTBO aToMOB Hoaa-131 ymensmutcs B 1000 pas.

4. Onpenenute neEeKT MaCChl, SHEPTHUIO CBS3H H YACIBHYIO SJHEPTHIO SIpa aToMa a30Ta
TN14.

5. B kakoii anemeHT npespaiaercs uzoromn topust 90Th232 nocne a-pacnana, AByx -
pacrajaoB U enie OQHOro o-pacnana?

Ouenka Ilokazamenu oyenxu
3 [IpaBriibHO pemens! 3 U3 S 3a1a4
4 [IpaBunbHO pelieHsl 4 U3 5 3a1a4
5 IIpaBunbHO peleHsl 5 U3 5 3axa4

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.3 nenaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTANIbHBIX JaHHBIX;

3aganue Nel

EMkocTh KOoHZIeHCaTOpa KoJiebaTenbHOro KoHTypa paBHa 0,02 Mk®, MakcuMaIbHOE
3HaUCHUE HaIpshKeHus Ha ero ookmankax 500 B. Onpenennre MakcumMaibHOE 3HAUCHHE
AIEKTPUUECKON SHEPTUH B KOHTYPE U UHAYKTUBHOCTH KaTYIIIKH,

eciM cujia Toka B KoHType 5 A. Caenatb NpoBEPKY pa3MEPHOCTH.

OMBHKa Hokazamenu OUEHKU

3 3anucanbl (HOPMYIJIbl MAKCUMAIBHOW SHEPTUU DJIEKTPUUECKOTO U
MAarHuTHOTO ITOJCH.

OmnpeneneHa MakCUMallbHAsI YHEPTUSI DIIEKTPUUECKOTO OIS
KOHJIeHCcaTopa

4 3anucanbl HOpMYIIbI MAKCUMAIILHON YHEPTUU DIIEKTPUUECKOTO U
MarHUTHOTO MOJIeH.

OmnpeneneHa MakCUMaJIbHAsI SHEPTHUS JIEKTPUUECKOTO MO
KOHJICHCATOpa U UHIYKTUBHOCTb KaTYIIIKH.

5 3anmcansl (HOpPMYITBI MAKCUMAITBHON YHEPTUH DJICKTPHIECKOTO U
MarHMTHOTO ITOJCH.

OrnpeneneHa MakCUMaJbHAs SHEPTHUS DJIEKTPUUECKOTO TOJIS
KOHJICHCATOpa U UHAYKTUBHOCTh KAaTYIIIKH.

BrimonHeHna npoBepka pa3MEepHOCTH.
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3apanue Ne2

VY4eHuk n3yyan B IIKOJbHOH J1a00paTOpUH KOJIeOaHU MATEMATHYECKOTO MasiTHUKA.
Pe3ynbTaThl UI3MEpEeHMI KaKuX BEIUYUH JaAYT €MY BO3MOXKHOCTh PACCUUTATh MEPUO]T
KoJeOaHuil MmasiTHUKa? BriOpaHHBI OTBET 00OCHYMTE.

1) macchl MasiTHUKA m ¥ 3HAHHE TaOJIMYHOTO 3HAYEHUS YCKOPEHHsI CBOOOTHOTO MaCHUS g
2) IIVHBI HUTA MasATHHUKA [ ¥ 3HAHWE TAOJIMYHOTO 3HAYEHUS YCKOPEHHS CBOOOHOTO
naJeHus g

3) aMIIUTY bl KOJIEOAHUN MasgTHUKA A M €T0 MacChl m

4) aMIUTy A6l KOJIeOaHU MasiTHUKA A ¥ 3HaHWE TAaOJIMYHOTO 3HAYCHHUS YCKOPEHUS
CBOOOJTHOTO MAJCHUS &

OueHKa Hokazamenu OUEHKU

3 Bb10paH npaBUIIbHBII OTBET, HO OTCYTCTBYET OOOCHOBAHHE

4 BriOpan nmpaBUIIbHBIN OTBET, B 0OOCHOBAHHUH COJEPIKATCS HEIOUETHI

5 BriOpaH npaBWIIbHBIN OTBET, MPUBEICHO TIOJHOE BEPHOE
000CHOBAaHHUE.

3apanue Ne3

VYueHuk uzyyain B IIKOJILHOM 1a00paTopuu KojaeOaHus NPy KUHHOTO MasiTHUKA.
Pe3ynbTaThl MI3MEpEHHI KaKuX ABYX BEJIMUUH OH JIOJKEH 3HATh, YTOOBI ONIPEACIUTh
XKECTKOCTh TIPYKUHBI MasiTHUKA?

BriOpaHHbIli OTBET 00OCHYIITE.

1) ammmuTyny Konebanuii MasiTHUKA A ¥ €ro mepuo;] Koieoanuid 7

2) aMmmuTyny KonebaHuii MasiTHUKA A M Maccy m rpysa

3) yckopeHue cBOOOTHOTO MaJeHUs g U aMIUTUTYAy KoJeOaHuil MasiTHUKa A4

4) nepuon kojebaHuit MmasiTHUKa 1 ¥ Maccy m rpy3a

OueHKa Hokazamenu OUEHKU

3 Bb10paH npaBUIbHBII OTBET, HO OTCYTCTBYET OOOCHOBAHHE

BriOpan nmpaBUIIbHBIN OTBET, B 0OOCHOBAHHUH COJEPIKATCS HEIOUETHI

5 BriOpaH npaBHIIbHBIN OTBET, MPUBEICHO TIOJHOEC BEPHOE
000CHOBAaHHUE.
3aganue Ned

YT00b! ONpeneauTh MOJSIPHYIO MacCy ra3a, HaXoJLIErocsl B pABHOBECHOM COCTOSIHUM,
JOCTATOYHO 3HATh 3HAYEHUE YHUBEPCAIBHON ra30BOM MOCTOSSHHOW Y U3MEPHUTB:
(BBIOpaHHBIN OTBET 000CHYHTE (hOpMYIIOiA)

W JaBJICHHUE
€ro Maccy

1) Temnepartypy raza otp. 82 13 104



U JaBJIEHUE
€ro TeMneparypy
2) IInotHOCTH Ta3za

U TEMIIepaTypy
€ro Maccy
3) [InmoTHOCTH Tra3a

U ero TeMmnepaTypy
ero o0beM
4) JlaBneHue rasza

Ouenka Ilokazamenu ouenku

3 BriOpan npaBHIbHBIN OTBET, HO OTCYTCTBYET OOOCHOBAHHE

BriOpan npaBuiIbHBIN OTBET, B 0O0OCHOBAHUH COJEPIKATCS HEJIOUETHI

5 Bb10paH npaBUIIbHBIN OTBET, IPUBEEHO MOJTHOE BEPHOE
000CHOBaHHUE.
3ananue Ne5

[Ipu uccnenoBaHny BOJIBT-aMIIEPHON XapaKTEPUCTUKU CITUPAIIHU JIaMITbl HAKAJIMBAHUS
HaAO0JII0/TaeTCs OTKIOHEHHUE OT 3aKoHa OMa /T ydacTKa Iend. ITO CBS3aHO C TEM, UTO

1) U3MEHsIeTCS YUCIO PIEKTPOHOB, JIBIKYILIUXCS B CIUPAIH
2) nabmomaetcs Gporoddhdext

3) u3MeHsIeTCsl COMPOTUBJICHUE CIUPATIU IPU HATPEBAHUU
4) BO3HUKAET MarHUTHOE TOJIe

Ouenka Ilokazamenu oyenku
3 Bb10paH npaBUIIbHBIN OTBET, HO OTCYTCTBYET OOOCHOBAaHHE
4 Br16pan npaBUiibHbIN OTBET, B 000CHOBAHUU COACPIKATCS
HEJI0YETHITCS] HEI0YETBI
5 Bb10paH npaBUIIbHBIN OTBET, IPUBEEHO MOJHOE BEPHOE
000CHOBaHHUE.
3aganue Ne6

B cBoem u3BecTHOM ombiTe Oputanckuii ¢pusuk ['enpu KaBenaumr mogsemmBan Ha
KOPOMBICJIE KPYTHUJIBHBIX BECOB HEOOJIBIIINE TSKENBIE IIAPUKH, MIOCIIE YETO pacioyarai Ha
Pa3JIMYHBIX PACCTOSIHUAX OT HUX

OOJIBIITNE CBUHIIOBBIC MIAPHI U U3MEPSIT YTIIbI 3aKPyUYUBAHUS HUTH, HA KOTOPOM BUCEIIO
KopoMmbIcio. B pesynbrate atoro onbita I'. KaBenaum uzmepu 3HaueHue (BHIOpaHHBIN
OTBET 0OOCHYMTE)

1) MI0THOCTH CBUHILIA

2) ko3(ppunmenTa TponopLUHOHATBLHOCTH B 3akoHe Kynona

ctp. 83 u3 104



3) rpaBUTALIMOHHON MMOCTOSTHHOM
4) yckopeHusi CBOOOJHOTO MaJeHUs Ha 3eMIie

Ouenka Ilokazamenu ouenku

3 BriOpan npaBUIbHBINA OTBET, HO OTCYTCTBYET OOOCHOBAHHE

BriOpan npaBuiibHBIN OTBET, B 000OCHOBAHUH COJEPIKATCS
HEJ0YETHITCS HEI0UEThI

5 BriOpaH npaBUIIbHBIN OTBET, IPUBEICHO MOJHOE BEPHOE
000CHOBaHHUE.

3ananue Ne7 (M3 TeKylero KOHTPOJIsi)

M cKyCCTBEHHBIN CITYTHUK JBHKETCS IO DJLTANITHYESCKON OpOUTE BOKPYT 3eMIIH.
W3menstoTcst u mepednciieHHbIE B IEPBOM CTOJI01IE (PU3NYECKHE BEIMYUHBI BO BPEMSI €T0
npuOIMKEHUS K 3eMJIe U €CITM U3MEHSIOTCA, TO Kak? Y CTaHOBUTE COOTBETCTBUE MEXKITY
(bu3MUEeCKMMU BEJIMYMHAMMU, IEPEUUCICHHBIMU B IEPBOM CTOJIOIE, K BO3MOKHBIMU
BUJIAMU WX U3MEHEHUM, IEPEUUCICHHBIMU BO BTOPOM CTOJIOIIE. 3auIIUTe B TAOIUILY
BbIOpaHHbIE UG PHI 110 COOTBETCTBYIOUIUMHU OYKBaAMHU.

OU3NMYECKUE BEJINMYMHDbI NX NSMEHEHU A
A) CkopocTh 1) He nu3mensiercs

2) ToJIBKO YBEIMYUBAETCSA 110 BEIUUHHE
b) Yckopenue 3) TobKO yMEHBLIAETCS IO BEIMYNHE
B) Kunernueckas sHeprus 4) YBenuuuBaeTcs o BEIUYUHE U

HN3MCHACTCS 110 HAIIPaBJICHUIO

') [loTeHmanbHas 3HEPrus 5) YMeHb1IaeTcs o BEIUYUHE U
V3MEHSETCS 110 HAIIPABJICHUIO

J1) IlonHas MmexaHu4ecKasi SHEPTus 6) YBenuunBaeTcs Mo BEJIMYUHE, HE
HU3MEHSETCS TI0 HAalPaBJICHUIO

7) yMEHBILIAETCS 110 BEJIMYUHE, HE
W3MEHAECTCS IO HAIPABJICHUIO

A b B I i
Ouenka Ilokazamenu oyenku

3 [IpaBUIIBHBIX OTBETOB HE MEHEE 3

4 IIPaBUJIBHBIX OTBETOB HE MEHee 4
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5 [IpaBubHO BHIOpaHBI BCE OTBETHI

3amanune Ne§ (M3 TeKylero KOHTPOJIsi)

B karymike conporusienuem 5 Om tedet Tok 17 A. UHAyKTUBHOCTH Katymku SOMI H.
Kakum Oyner HampsikeHUE Ha 3aKUMax KaTYILKH, €CJIM TOK B HEH paBHOMEPHO
BO3pacTaeT co ckopocThio 1000 A/c?

Ouenka Ilokazamenu ouenku

3 3anucanbl HEOOXOIMMBIE U JOCTATOYHBIE I PEIICHUS 3aa91
¢dbopMyIibl. B pacueTax ecTh OLIMOKU

IPUBOJSIINE K HEBEPHOMY OTBETY, HE BBINOJIHEHA MTPOBEPKA
pa3MepHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
(dopmyiel Crenan pacder. B pacuere nonyieH Heouer

wiu HerpyOas apupmMernyeckas ommoka win : He BeinonHeHa
IIPOBEPKA Pa3MEPHOCTH.

5 3anucaHbl HEOOXOAMUMBIEC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmybl. Cenan BepHbI pacueT. BrinonHeHa npoBepka
pa3MepHOCTH

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

2.4 npuBOAUTH MPUMEPBI, TOKA3BIBAIOLIUE, UTO: HAOIIOJACHUS U SKCIIEPUMEHT SIBIISIIOTCSA
OCHOBOM ISl BBIJIBU’KEHUSI TUTIOTE3 U TEOPUIA, TO3BOJISIIOT TPOBEPUTH UCTUHHOCTh
TEOPETHUYECKUX BBIBOJOB; (PM3HUECKAs TEOPHUS JAET BO3MOKHOCTb OOBSICHATh U3BECTHBIE
SIBJICHUS IPUPOJIBI U HAy4YHBIE (DAKTHI, MPEACKA3bIBATH €I1I¢ HEM3BECTHBIC SB-JICHHUS;
3aganme Nel (M3 TeKyLero KOHTpOJIs)

[IpuBenute mpuMepsbl OTKPBITHH, CITYKalIUX JOKA3aTeIbCTBOM CIOKHOU CTPYKTYPbI
aToMma.

Ouenka Ilokazamenu oyenku

3 OTBeT HenoJIHbIN (MPUBEICHBI IPUMEPHI, HO HET OMUCAHUS
OTKPBITUH)

4 OTBeT BEpPEH,HO B OMUCAHUU OTKPBITUN COJEPKATCS HETOUHOCTH )

5 OTBET BEpHBIi, MOJIHBIN, pa3BEPHYTHIMH,
apryMEeHTHUPOBAaHHBIN. OTKPBITHE 3IEKTPOHA, PAAUOAKTUBHOCTH.
[lepnonnueckuii 3akoH MenzeneeBa, PoTodrddHeKT, ONbITHI
Pezepdopaa (o kax10M HY»KHO HEMHOT'O paccKas3aTh)
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3aganue Ne2

[Tepeuncnure BOJIHOBBIE C BOMCTBA cBeTa. [[puBeanTe npuMepsl NpOSIBICHUSI BOJIHOBBIX
CBOMCTB CBeETAa.

Oueuka Ilokazamenu OUEHKU

3 [lepeuncienbl BOJTHOBBIE CBOMCTBA cBETa (MHTEp(depeHIns,
mudpakiysl, MOISPU3aIs) He IPUBEACHBI TPUMEPHI UX MPOSBICHUS

4 [lepeuncieHbl BOJIHOBbIE CBOMCTBA cBeTa (MHTEp(depeHus,
mupakiys, Moasipu3anus) , MpUBEICHbI IPUMEPhI UX MPOSIBICHUS HO
B OTBETE COJIEPKATCS HETOUYEThI MM HETOYHOCTH

5 [IepeunicieHbl BOJTHOBBIE CBOMCTBA U MPUBEICHBI IPUMEPHI.

3ananue Ne3 (M3 TeKyero KOHTpOJIsi)
Chopmynupyiite 1 u 2 3aKkoHbI TepMOAMHAMUKU. [IpuBeIuTE MpUMEPHI NX TPUMEHEHUS.

OMBHKa Hokazamenu OUEHKU

3 CdopmynupoBaHbl HE BCE 3aKOHBI TEPMOAUHAMUKU. OTBET HEMOTHBIM
/ HETOYHBIM/ WIN HE MPUBEIECHBI IPUMEPbI

4 CdopmynupoBanbl 3aKoHbI T/1, TpruBeIeHBI MPUMEPHI, HO OTBET
HETIOJIHBIA WJIOW COJCPIKUT HETOYHOCTH.

5 CdopmynupoBaHbl 3aKOHBI TEpMOAMHAMUKHU. [IpuBeeHbBI TPUMEPHI U
MOSICHEHHM ], OTBET UCUYEPIBIBAOIIIHN.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.5 NpUBOIUTH MPHUMEPHI MPAKTUICCKOTO HCIIOJIb30BaHMS (PM3UICCKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJIUHAMUKHU U JICKTPOJUHAMUKHU B SHEPTETUKE; PA3IMYHBIX BUIOB
AJIEKTPOMArHUTHBIX U3JIYYEHUM NI Pa3BUTHS PAJIMO U TEICKOMMYHHUKAIIMN, KBAHTOBOM
(hU3UKHU B CO3/TAHUM SIICPHOU SHEPTETHKH, JIa3€POB;

3apanue Nel

Urto takoe koHaeHcatop? KakoBsl ero xapakrepuctuku?lIpuBenure npumepsl
WCII0JIb30BaHUsl KOHJICHCATOPOB B TEXHUKE.

Ouenka Iloxkazamenu oyenku
3 Jlan orBeT Ha Bonpockl. Ilepeunciieno meHee nByx npuMepos. Mnu B
OTBETE €CThb HETOYHOCTHU WJIU OLUMOKU
4 JaHn oTBeT Ha Bompockl. [lepeuncnenst 3-4 npumepa. B oTBere ecTh
HEJIOYETBHI.
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5 JlaH moJIHBIM OTBET Ha BOMNpOCHI. Ilepeunciiensl 4-5 npumMepos ¢
MOSICHEHUSIMUA K HUM.

3apanue Ne2
Uto Takoe moIynpOBOAHUKOBBIN 0. KakoBO ero ocHOBHOE cBOiCTBO? JlJist uero
IPUMEHSIETCSA JUO0A?

Ouenka Ilokazamenu oyenku
3 Jlan oTBeTt Ha Bonpockl. Ilepeuncneno menee nByx npumepos. nu B
OTBETE €CTh HETOUHOCTH WUJIH OIITHOKH
4 Jan otBet Ha Bompocsl. Ilepeuncnensl 3-4 npumepa. B orBete ectb
HEJI0YETHI.
5 JlaH monHeI OTBET Ha Bonpockl. [lepeunciensl 4-5 mpuMepos ¢

MHOACHCHUAMU K HUM.

3aganme Ne3
UYro Takoe tpancpopmarop? Kak on ycrpoen? [Ipuseaure npumMepsl UCTIOIH30BAHUS
TpaHcHOpPMAaTOPOB.

Ouenka Ilokaszamenu oyenku
3 Jlan orBeT Ha Bomnpocsl. [lepeunciieHo meHee nByx npuMepos. Mnu B
OTBETE €CThb HETOYHOCTHU WJIU OLUMOKHU
4 Jaun otBet Ha Bompockl. [lepeuncnenst 3-4 npumepa. B oTBeTe ecTh
HEJI0YETHI.
5 JlaH monHkIN OTBET Ha Bonpockl. [lepeuncnensl 4-5 mpuMepos ¢

ITOACHCHUAMU K HUM.

3aganue Ned
Yro Takoe aTOMHBINA peakTop, Kak oH ycTpoeH? [IpuBennure mpumepsl UCIOIb30BAHUS
ATOMHBIX PEaKTOPOB.

Ouenka Ilokazamenu ouenku
3 Jlan orBeT Ha Bompockl. llepeunciieno menee nByx npuMeposB. Mnu B
OTBETE €CTh HETOYHOCTHU WJIU OLIUOKU
4 Jlan otBeT Ha Bonpockl. Ilepeunciiensl npumepsl. B otBere ecTh
HEJIOYETHI.
5 JlaH moHbIM OTBET Ha BOIPOCHL. [IpuBeeHBI MPUMEPHI C

ITHOJACHCHHUAMUN K HUM.
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3amanue NeS (M3 TeKyniero KOHTPOJIsi)

OJ1C ucrounuka toka 5 B. K HCTOYHMKY TOKa IPUCOEAMHWIIM JIAMITY CONPOTUBIICHHEM 12
Owm. Haiinure

HaIIpsKEHUE Ha JIaMIle, €CJIM BHYTPEHHEE CONPOTUBIIEHHE NCTOYHMKA 0,5 Om.

0uem<a Ilokazamenu OUEHKU

3 3anucaHbl HEOOXOAUMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmysl (3akoH Oma J1st

noJIHOM 1ienu). B pacuerax ecth ommbka win He 0oJiee IByX
HE/I0YETOB.

4 3anucaHbl HEOOXOIMMbIE U JOCTATOUHBIC JIJISl PEIICHUS 3a1a4u
dbopmyibl (3akoH OMa J1st

nosiHoi nienm). Caenan pacyeT .B pacyere AomylileH HEI0YET WU
apudmeTHIecKas ommuoKa.

He BbinonaHeHa npoBepka pa3MepHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyibl (3akoH OMa Jj1st

noyiHo 1ienun). CaenaH BepHbIN pacdeT. BeinmonHeHa mpoBepka
pPa3sMEpHOCTH.

3aganmue Ne6 (M3 TeKyLIero KOHTPOJIs)
[IpuBeauTe NpUMeEpPHI UCIIOJIb30BaHUS JJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

Ouenka Ilokazamenu ouenku
3 [TpuBenenst 2-3 npumepa, 6e3 00bsICHEHUST (PUIUIECKOM CYITHOCTH
4 [IpuBenens! 3-4 npumepa ¢ NOSICHEHUSAMM.
5 [IpuBenens! npumepsl (3-5), mokazaHa 0OIIHOCTh U OPUTUHATILHOCTD
WCIIOJIb30BAHUS, PACKPHITA (PU3UYECKAsl CYIITHOCTD SIBIICHUN.

JuaaKkTudyeckas eJHHUNA 1151 KOHTPOJIA:

2.6 BOCIIpUHUMATh U HA OCHOBE MOJIYUYEHHBIX 3HAHUI CaMOCTOSATEIbHO OLIEHUBATH
UH(pOpMaIuIo, coaepKamtyrocs B coodmennax CMU, Mn-tepHeTe, HayYHO-ITOMYJISIPHBIX
CTaThsX;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

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

OTKpBITHE PEHTIEHOBCKUX JIy4ei
PentrenoBckue ayuu Obutd OTKpBITH B 1895 1. HemenkuM ¢uzukom Bunbrensmom
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Pentrenom. PeHTren 3ameTui, 4To pu TOPMOKEHUH OBICTPBIX 3JIEKTPOHOB Ha JIFOOBIX
NPENSATCTBUAX BOZHUKAET CUIIBHO NMPOHUKAIOIIEE U3TyUYeHUE, KOTOPOE YUEHBIN Ha3Basl X-
Jdy4yaMmu (B JaJbHEWIIEM 3a HUIMHU YTBEPJIUTCS TEPMUH «PEHTIE€HOBCKUE Tyun»). Koraa
Pentren aepxan pyky Mexay TpyOKOH U 3KpaHOM, TO Ha 3KpaHe ObLUINA BUJIHBI TEMHbBIE
TEHHU KOocTel Ha oHe O0JIee CBETIBIX OYEPTAHUMN BCEl KUCTH PYKH.

Cxema COBpeMEHHON PEHTI€HOBCKON TPYOKH 175 odyueHus: X-Ty4yei npecTaBieHa Ha
pucynke. Karox 1 npezacrasnser co0oil mogorpeBaeMyto BoJib(ppaMoOBYIO CIIUPab,
UCITYCKAIOIIYIO JIEKTPOHBI. [I0TOK 371eKTPOHOB (POKYCHpYETCs ¢ TOMOIIbIO IIUIMHApA 3, a
3aTEM COYJIApSAETCs C METAJUTMYECKHUM 3JIEKTPoIoM (aHoAoM) 2. [Ipu TopMokeHNn
AJEKTPOHOB ITy4YKa BO3HUKAIOT PEHTI€HOBCKUE Tyun. HanpsikeHue Mex1y aHOAOM U
KaTOJOM JIOCTUTaeT HECKOJbKHX JECATKOB KIIOBOJIBT. B TpyOKe co3naeTcs riryOoKuit
BaKyyM; JaBJIEHUE ra3a B Hel He npesbimaer 10-5 MM pr. CT.

CornacHo npoOBEAECHHBIM UCCIEN0BAHUAM, PEHTTE€HOBCKHE JIy4YH JIEMCTBOBAJIA HA
(OTOIIACTUHKY, BbI3bIBAIM HOHU3AIMIO BO3/lyXa, HE B3aUMO/ICHCTBOBAIIH C
ANEKTPUYECKUMHU U MAarHUTHBIMU NOJIsIMU. Cpa3y sk€ BO3HUKIIO MPEINOJIOKEHUE, UTO
PEHTI€HOBCKHUE JIyYd — 3TO 3JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE B OTIIMYHUE OT CBETOBBIX
JTy4eil BUIUMOTO YYacTKa CIEKTpa U YIbTPa(hHOIETOBBIX JIydei UMEIOT ropas3zio
MEHBIIYIO JUIMHY BOJIHBL. HO €ciii peHTT€HOBCKOE U3IIyYEHUE MPEICTABISET COO0M
ANIEKTPOMATHUTHBIE BOJIHBI, TO OHO JOJIKHO OOHApYKUBATh TU(GPAKIINIO — SIBIICHUE,
npucyliee BceM Buaam BoJH. {udpakiuuio peHTreHOBCKUX BOJIH y1aJI0Ch HAa0Jt01aTh Ha
Kpuctamiax. Kpucrami ¢ ero nepuoau4eckou CTpyKTypor U €CTb TO YCTPOUCTBO, KOTOPOE
HEn30€KHO JIOJDKHO BBI3BATh 3aMETHYIO AUGPAKIIUIO PEHTTEHOBCKHUX BOJIH, TaK KaK JJIMHA
ux OJM3Ka K pa3Mepam aTOMOB.

1.CornacHo TEKCTY, pEHTT€HOBCKHE JIy4l 00pa3yroTcs

1) mpu pacnpocTpaHeHUH 3IEKTPOHOB B BaKyyMe

2) npu pacnpoCTPAHEHUH JIEKTPOHOB B ra3ax

3) npu pe3KOM TOPMOKEHHH OBICTPHIX 3JIEKTPOHOB HA MPENATCTBUH

4) npu B3aMMOJICCTBUU SJIEKTPOHOB C MOJIEKYyJIaMH Ta3a

2.YTo sBNISETCS AOKA3aTEIHCTBOM BOJHOBOM MPUPOJIbl PEHTICHOBCKUX JIyUei?

1) BbICOKasi MPOHUKAIOIIASL CIIOCOOHOCTh PEHTICHOBCKUX JTydeit

2) B3aUMOJICUCTBHUE C IEKTPUUECKUM IOJIEM

3) B3aMMOJICCTBUE C MArHUTHBIM T10JIEM

4) mudpakius Ha KpUCTaIIax

3.KakoBa npupoia peHTI€HOBCKUX JTy4en?

PEHTIEHOBCKHUE YUY — 3TO 3JIEKTPOMATrHUTHBIE BOJIHBI, KOTOPBIE B OTJINYUE OT
CBETOBBIX JIyuel BUJIMMOIO y4acTKa CIEeKTpa U yJIbTPaPHUOIETOBBIX Jyuei UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBI

4. Kakue BOJHOBBIE SIBJICHHS IPUCYIIHM PEHTTE€HOBCKOMY U3JIYYEHUIO?

PEHTI€HOBCKOE M3TyYEHUE IPEACTABIIAECT COOOM AEKTPOMATHUTHBIE BOJIHBI, OHO
oOHapyKHMBaeT NTUPPAKIUIO, UHTEPPEPEHIIUIO, TOIAPU3ALMIO- TO €CTh — SBJICHHUS,
IIPUCYLIUE BCEM BUIAM BOJIH.
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OueHKa Hlokazamenu OUEHKU

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

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

5 TekcT NoHAT U mpoaHau3upoBaH. OTBETHI HA BOIPOCHI TTOTHBIC U
HCUYEPIBIBAIOIIIHE.
3aganue Ne2

Jlazep (ot anuru, laser, ot light amplification by stimulated emission of radiation
«YCHWJICHHE CBETA MOCPEICTBOM BBIHYKJIEHHOTO U3ITyYCHHUS» ), WIH ONTHYECKU I
KBAHTOBBII reHepaTop —

3TO YCTPOMCTBO, MpeolOpa3yrolliee SJHEPTUI0 HaKauKu (CBETOBYIO, Y)KUMHUYECKYIO,
TEIUIOBYIO, 3JIEKTPUUECKYIO U JIp.) B SHEPTUIO KOT€PEHTHOI0, MOHOXPOMAaTHYECKOTO
MOJIIPU30BAHHOTO U Y3KOHAMPABIEHHOTO MOTOKA M3TyUYEHUSI.

duznueckoi 0OCHOBOW pabOTHI Jla3zepa CIY>KUT KBAHTOBOMEXaHUYECKOE SIBJICHUE
BBIHY>KJICHHOTO MHAYLIUPOBAHHOTO U3NyueHus. M3nydeHue jiazepa MOKET ObITh
HEIPEPBIBHBIM, C IOCTOSTHHOM

MOIIIHOCTBIO, MJTH UMITYJIBCHBIM, JOCTUTAIONIUM MPEACITBHO OOJIBIIMX MTHUKOBBIX
MOIITHOCTEH. B HEKOTOPBIX cxeMax paboumii S7IEMEHT J1a3epa NCMOIb3YEeTCsl B KAUeCTBE
ONITUYECKOTO YCUIIUTENS ISl U3ITYUCHHS

OT Ipyroro uctToyHuka. CymecTByeT O0JIbII0€ KOJTUYECTBO BUAOB JIA3€POB,
MCIOJNIB3YIOLINX B KaUeCTBE paboueii cpe/ibl TBEPAbIC, KUAKUE U Ta30BbIC CPEJIbI.
HekoTopsie Tunbl 1a3epoB, HampuMmep,

Ja3epsl Ha PaCTBOPAX KPACUTENCH HIIN MOJIMXPOMATHUECKHE TBEPIOTEIbHBIC JTa3€Phl,
MOTYT T€HEpUPOBATh IIEJIbI HAOOP YaCTOT B MIMPOKOM CIIEKTPAIHLHOM JIMAIa30He.
["aGapuTel 1a3epoB Pa3HATCA OT MUKPOCKOTTMYECKUX JIJISL Psijia MOTYTPOBOTHUKOBBIX
Ja3epoB /10 pa3MepoB PyTOOIHHOTO MO JII HEKOTOPHIX JIa3epOB HA HEOAUMOBOM
CTEKJIE.

YHuUKallbHbIE CBOMCTBA U3TyUYECHHUSI JIAa3€POB MO3BOJIMIM UCTIOIB30BATh UX B PA3IMYHBIX
OTpacisaX HayKH, TEXHUKH: CBSI3H, MEIUIIUHBI, BOOPYKCHHH,

1)UTo Takoe nazep?

2) Kakue cpeapl UCTIOJB3YIOTCSI B KOHCTPYKIIUSIX JIa3€pOB?

3)KakoBbI CBOMCTBA JIa3€PHOTO U3IIYUECHUS ?

a TaK)XKC B 6BIT§Z, Ha4dYWHasA C YTCHUA U 3allMCHU KOMIIAKT-IMCKOB W 3aKaH4YKWBasdA
HCCIICAOBAaHUIMU B obnacTn YIIPaBJIACMOI'0 TCPMOAACPHOI'O CUHTC34d.

OI(EHKa Hokazamenu OUEHKU
3 TekcTt noHAT BCPHO, B OTBCTAX Ha BOIIPOCHI COACPIKATCA OIITNOKHU .
4 TekcT noHsT BCPHO, B OTBCTAX COACPKATCA OJUH-/IBA HCAOYCTA.
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https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9_%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7

5 TekcT NOHAT U npoaHan3upoBaH. OTBETHI HA BOIPOCHI MTOJHBIE U
VICUEPIIBIBAOIIIHE.

3amanue Ne3 (M3 TeKylIero KOHTPOJIsi)

IIpoyuTaiiTe TEKCT U OTBEThTE HA BONMPOCHI:

1)YTo BbI3BIBACT HOHU3ALIUIO MOJIEKYJ ra3a B IPOCTPAHCTBE MEXKAY IEKTPOJaMu?
2)Kakoii a5etpos- + uim - umeeT 00Jiee BBICOKYIO TEMIIEPATypy?

3)KakoBbl cuiia TOKa, HAIPSHKEHUE MEXKTY 3JIEKTPOAAMH U CONTPOTUBIIEHUE TyTH?
JJleKTpU4YecKas 1yra

DnekTpuyeckas 1yra — 3TO OJUH U3 BUJIOB Ia30BOro paspsaa. [lonyuuTs ee MOXKHO
cienyromuM oopa3om. B mtaTuBe 3aKpeIuIsioT 1Ba YroJIbHBIX CTEPKHS 3a0CTPEHHBIMU
KOHIIAMU JPYT K APYTY U MPUCOCTUHSAIOT K UCTOUYHUKY TOKa. Korma yriv npuBoasT B
CONPUKOCHOBEHHE, a 3aTE€M CIIETKa Pa3/BUraloT, MEXAy KOHIIAMH yTIiel o0pa3yercs SpKoe
I1aMsi, a CaMM yIJId packajsitoTes nooena. Jlyra ropuT ycToiumnBo, €Ciiu uepes Hee
IPOXOJIUT MOCTOSIHHBIN ANEKTPUUECKUH TOK. B 3TOM ciyyae olUH 31€KTpO/ SBIISETCS BCE
BpEMSI MTOJIOKHUTENbHBIM (aHOJT), @ IPYTrOd — OTpULIATEIbHBIM (KaTo). Mex 1y
ANEKTPOJAMU HAXOJIUTCA CTOJIO PaCcKajJIE€HHOro ra3a, XOpouio MpOBOISAILErO
ANEKTPUUECTBO. [10I0KUTENBHBINA YTOIb, UMES 00JI€€ BBICOKYIO TEMIEPATYPY, CTOPAET
ObIcTpee, U B HEM 00pa3yeTcs yriryOeHre — MOJO0KUTENbHBIN KpaTep. Temmneparypa
Kparepa B BO3yXe Ipu arMoc(epHoM AasieHuu noxoaut a0 4 000 °C.

Jlyra MOKeT ropeTh U MEXAY METAJUIMYECKUMU 3JIeKTpoAamMu. [Ipu 3ToM 31eKTpoabl
IUIaBSITCS U OBICTPO UCHAPSIOTCS, HA UTO pacxoayercs 6onbiuas sHeprus. [loaTomy
TEeMIepaTypa KpaTepa METAIIMUYECKOI0 AJIEKTPO/1a OOBIYHO HUXKE, YEM YTOJIBHOTO (2
000—2 500 °C). ITpu ropenun nyru B raze npu BeICOKOM naBiieHuu (oxosio 2 -106 I1a)
TEMIIEpaTypy KpaTepa ynanock qosectu 10 5 900 °C, 1. e. 10 TemnepaTypbl TOBEPXHOCTH
Connia. Cton6 ra30B WK MAapoB, Yepe3 KOTOPbIE UAET pas3psll, UMEET elie 0oee
BBICOKYIO TemmepaTypy — 110 6 000—7 000 °C. IToaTomy B cTOJIOE AyTH IJIABATCS U
oOparniaroTcs B rap MOYTH BCE U3BECTHBIC BEILIECTBA.

Jlist mogaepkaHus JyroBOro paspsia HyKHO HEOOJbIIOE HAIPSDKEHHE, TyTra TOPUT IPH
HanpspKeHUH Ha ee aiekTponaax 40 B. Cuia Toka B 1yre JOBOJBHO 3HaYUTENbHA, A
CONPOTHUBJIEHUE HEBEIUKO; CIIEI0BATEIBHO, CBETSIIMIICS Ia30BbIid CTOJIO XOPOILIO
IIPOBOJIUT IEKTPUUECKUI TOK. IOHM3aIMI0 MOJIEKYJI Fa3a B IPOCTPAHCTBE MEKIY
AJNIEKTPOJAaMU BBI3BIBAIOT CBOMMH YJapaMH 3JIEKTPOHBLUCITYCKAEMbIE KATOJOM JIyTH.
Bonbioe Koau4ecTBO UCIMYCKAeMbIX AIEKTPOHOB 00E€CTIEYUBAETCS TEM, UTO KaTOJl HarpeT
710 OYE€Hb BBICOKOM TeMIriepaTyphl. Korja ais 3akuranvs 1yryd BHadaje YIiid MPUBOJIST B
COMPUKOCHOBEHHE, TO B MECTE KOHTaKTa, 00JIaJar0IeM OUYeHb OOJIbIITUM
COMPOTHUBJICHUEM, BBIIEISETCS OTPOMHOE KOJMYECTBO TEIUIOTHI. [103TOMY KOHIIBI yriieh
CWJIBHO Pa30rpeBAIOTCs, U 3TOT'0 JOCTATOYHO JJIsl TOTO, YTOOBI MPU UX Pa3ABHKCHUU
MEXJy HUMU BCTIbIXHYJIA Ayra. B ganbHeiieM KaTo Ayrd NOIIEPKUBAECTCS B
HAKaJIECHHOM COCTOSIHUU CAMHUM TOKOM, IPOXOJIAILIUM Yepe3 AYTY.
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OueHKa Hlokazamenu OUEHKU

3 JlaH BEpHBIN OTBET HA OJUH BOIIPOC

JlaH BepHBIM OTBET HA JBa BOMPOCa

5 JlaH BEpHBIM OTBET HAa BCE TPU BOIIPOCA

3ananue Ne4 (M3 TeKylIero KOHTPOJIsi)
[IpounTaTh TEKCT U3 HAYYHO-TIOMYJISIPHOM cTaThu (coodmenus CMU, cTtatbu HHTEpHETA).
OTBeTUTH Ha BOIIPOCHI K TEKCTY

OTKpbITHE PEHTIEHOBCKUX JIyue

PentrenoBckue myun ObUTH OTKPHITHI B 1895 1. HEMenkuM pusukom Bunibreasmom
Pentrenom. PeHTren 3ameTwit, 94To Mpu TOPMOKEHHUH OBICTPHIX SJIEKTPOHOB HA JIFOOBIX
NPENSATCTBUSAX BOBHUKAET CHIIBHO MPOHUKAIOIIEE U3TyUYEHUE, KOTOPOE YUEHBIN Ha3Ban X-
JTyyamu (B JaJbHEHIIIEM 3a HUIMHU YTBEPJUTCS TEPMUH «PEHTI€HOBCKHUE Tyun»). Korma
Pentren aepxan pyky Mexay TpyOKOH U SKpaHOM, TO Ha 9KpaHe ObLIA BUJIHBI TEMHbBIC
TEHU KocTel Ha ¢oHe Oosiee CBETIIbIX OYEPTaHHUM Bcell KUCTH pyku.Cxema COBpeMEeHHOM
PEHTI€HOBCKOM TpyOKH AJi MOTy4YeHus: X-Iy4yel npecTaBieHa Ha

pucynke. Karozn 1 npeacrasisier co6oii mogorpeBaeMyto Boiab(hpaMoBYyIO CIIUpPaib,
UCITyCKAIOIIYIO 31eKTPOHBI. [[0TOK 371eKTpOHOB POKYCHPYETCS C HOMOUIBIO LIUIUMHAPA 3, a
3aTeM COyAapsAeTCs ¢ METAJUIMYECKUM 3JIEKTpoAoM (aHoaoM) 2. [Ipu TopMoxkeHun
AJIEKTPOHOB ITy4Ka BO3HUKAIOT PEHTT€HOBCKUE JIyun. HanpskeHne Mexay aHOA0OM U
KaTO/IOM JIOCTUTaeT HECKOJIBKHX JECATKOB KHIIOBOJIBT. B TpyOKke cozmaeTcs riryOokuii
BaKyyM; JaBJE€HUE raza B Hel He npesbimaet 10-5 MM pr. CT.

CornacHo npoBEAEHHBIM UCCIEAOBAHUSIM, PEHTT€HOBCKHE JIyYH JCHCTBOBAJIA HA

(b OTOIIACTUHKY, BBI3bIBATIM HOHU3AIMIO BO3/IyXa, HE B3aUMOICHCTBOBAIIH C
ANEKTPUYECKUMHU U MArHUTHBIMU NOJIsIMU. Cpasy ke BO3HUKIIO MPEIIOI0KEHUE, UTO
PEHTIEHOBCKHUE JTy4YH — 3TO AJIEKTPOMATrHUTHBIE BOJIHBI, KOTOPBIE B OTJINYUE OT CBETOBBIX
JTy4yed BUJUMOTO ydacTKa CIEeKTpa U yIbTpaHUOIETOBBIX JTyUel UMEIOT ropasio
MEHBIIYIO JJIMHY BOJIHBL. HO eciiu peHTreHOBCKOE U3ITydYeHHEe MPEACTaBIsET cO00i
AJIEKTPOMATHUTHBIE BOJIHBI, TO OHO JOJKHO OOHApyXUBaTh JU(PAKINIO — SIBJICHUE,
npucylIee BCeM BHIaM BOJIH. Judpakinio peHTTeHOBCKUX BOJIH Y1aJ0Ch HAOII01aTh Ha
Kpuctaimax. Kpucrami ¢ ero nepuoan4ecKkoi CTpyKTypOr U €CTh TO YCTPOMCTBO, KOTOPOE
HEen30€KHO JOKHO BBI3BATh 3aMETHYIO TUDPAKIIUIO0 PEHTTEHOBCKUX BOJIH, TaK KaK JIJTMHA
ux OIu3Ka K pazMepamM aTOMOB.

1.CoriiacHo TeKCTy, peHTT€HOBCKHE JIy4H 00pa3yoTcs

1) mpu pacripocTpaHEHUHU 3JIEKTPOHOB B BAaKyyMe

2) npu pacrpoCTPaHEHUHU JIEKTPOHOB B ra3ax

3) mpu pe3KOM TOPMOKEHHUH OBICTPBIX SJIEKTPOHOB Ha MPENATCTBUU

4) npu B3aMMOJIEWCTBUH JIEKTPOHOB C MOJIEKYJIaMH ras3a
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2.Y9T1o0 sABJsIeTCH 10KA3ATEJIbCTBOM BOJHOBOM NMPHUPOAbI PEHTIT€HOBCKHUX JIy4el?
1) BbICOKas MPOHMKAIOIIAsA CIIOCOOHOCTh PEHTT€HOBCKUX Jyue

2) B3aUMOJEICTBUE C JIEKTPUUECKUM TOJEM

3) B3aMMOJIEICTBHE C MATHUTHBIM T10JIEM

4) nudpakiys Ha KpUcTaiax

3.KakoBa npupoaa peHTreHOBCKMX Jy4eii?

4. Kakue BOJIHOBbBIE SIBJICHUA NPUCYIIH PEHTIT€HOBCKOMY U3JIY4YeHHI0?

Ouemca Hokazamenu OUEHKU

3 TekcTt noHAT BCPHO, B OTBCTAX HA BOIIPOCHI COACPIKATCA OIITNOKHU .

TekcTt moHAT BCPHO, B OTBCTAX COACPIKATCA OJJMH-/IBA HCAOYCTA.

5 HpI/IBGIIGHBI IMPUMCPHI ITIOJIHBIC U UCUYCPIIBIBAIOIINC.

JupakTuyecKkasi eIMHAULA A5l KOHTPOJIS:

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

3ananue Nel

[ToBepXHOCTh METaJIJIa OCBEIIAETCS CBETOM ¢ JUIMHOM BONHBI 350 HM. [Ipn HEKOTOpOM
3a/1epKUBAIOILEM MTOTEHIIMaNe (POTOTOK CTAHOBUTCS PaBHBIM HYII0. [Tpu n3MeHnennn
JUTMHBI BOJIHBI HA 50 HM 3aJ1ep>KUBAIOLLYI0 Pa3HOCTh NOTEHIMAJIOB IPUIIIOCH YBEJIUYUTh
Ha 0.59 B. Cuutas nocrosanyto [1nanka 1 CKOpOCTh CBETa U3BECTHBIMU, ONPEIEITUTE
3aps]l AIEKTPOHA.

Ouenka Ilokaszamenu oyenku
3 B pemenuu conepxarcst ommOKa WM He BBIIOJTHEHA MPOBEpPKa
pa3sMepHOCTH
4 Pemenne conepKut HETOYETHI
5 Pemienue nosiHOE U IpaBUIBHOE

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)

Ha nmudpakunonnyto pemerky ¢ nepuoaom d = 0,005 MM HOpMaNbHO K €€ TOBEPXHOCTH
najaeT napauiesIbHbIM My40K MOHOXPOMATHYECKOI0 CBETa ¢ JUTMHOM BOJIHBI A = 500 HM.
3a peleTkoi, napajyieJIbHO €€ MII0OCKOCTH, PacIoyioKeHa TOHKas coOuparoias JIMH3a ¢
dbokycHbIM paccTosiHreM F = 6 cM. Uemy paBHO pacCTOSIHUE MEXKY MaKCUMyMaMHU
MIEPBOr0 ¥ BTOPOTO MOPSAJIKOB HA HKPAHE, PACIIOI0KEHHOM B (DOKAIBHOM MIIOCKOCTH
JIUH3BI?

Ouenka Ilokazamenu OUEHKU
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3 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmyIbl (hopmysia pemeTKy, pacCTOSTHUE MEXTY MAaKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IMMbIE MaTEMATUYECKUE MTPEOOPA3OBAHMUS.
Cnenan ueptex. B ueprexxe pacuerax ectb OMMOKH, MPUBOSIINE K
HEBEPHOMYO TBETY.

4 3anucanbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dbopmybi((hopmysia pemmeTK, pacCTOTHUE MEXKITY MAKCUMYMaMH) U
BBITIOJIHEHBI HEOOXO0IMMbIE MAaTEMAaTUYECKUE MTPEOoOPa3OBAHMS.
Cnenan yeptex. B pacuere wnm yeprexke 1ONMyIIEHbl HEIOYETHI, HE
MPUBOJSIINE K OITHOOYHOMY OTBETY

5 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUISl pELICHUS 3a/1a4u
bopmynbi((hopmyiia pelIeTKH, paCCTOSTHUE MEXAY MAKCUMyMaMH) U
BBITIOJTHEHBI HEOOXOAMMbBIE MAaTEMAaTUYECKIE
npeoOpa3oBanus...BeimonHeH yeptex. Crnenan BEpHBINA pacyer.
BelnosiHeHa MpoBEpKa pa3MEPHOCTH.

3ananue Ne3 (M3 TeKyero KOHTpOJIsi)

Bnone rmaBHoM onTHYecKkoi ocu coOuparoie JTuH3bI ¢ POKyCHBIM paccTosiHueM F = 12
cM pacnionioxkeH npeametr BA. Konery koroporo Haxoautest Ha pacctostauu d1 = 17,9 cm
OT JIMH3bI, a HaYaJo - Ha paccrosinuu d2 = 18,1 cm. Haligute nuneiinoe yBenuuenue [
uzoopaxenus B1A1 npeamera.

Ouenka Ilokazamenu ouenku

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

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

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

3ananue Ne4 (M3 TeKyero KOHTpOJIsi)

Katymka n3 N=1000 BUTKOB poBOJa HAXOAUTCS B OAHOPOIHOM MAarHUTHOM IIOJIE ,
MIPUYEM OCh KAaTYIIKHA COCTABIAET yroi 60 rpaycoB ¢ BEKTOPOM MAarHUTHOM UHAYKIIHH.
Pamnyc katymku 2 cm. MarautHas naaykuus usMensiercs Ha 40 mTin 3a 2 ¢.Onpenenuts
OJIC uHAYKIMY B KaTyLIKE.

ctp. 94 u3z 104



OMBHKa Hlokazamenu OUEHKU

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

NpUBOJsIIKME K HEBepHOMY oTBeTy. Mnu : He caenan ueprex, He
BBINTOJIHEHA ITPOBEPKA

Pa3MEpHOCTH.

4 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PELLICHUS 3a]]a4l
dbopmyinbl. Cnenan ueptex.. Caenan pacueT. B pacdere pomyuieH
HEJ0YeT

K HerpyOas apudmMernyeckas ommoka win : He BeinonHeHa
IPOBEpPKa pa3MEPHOCTH.

5 3anucaHbl HEOOXOANUMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmybl. Crenan ueprex.. Caenan BepHbIi pacueT. BeinmonHnena
poBepKa

pa3MepHOCTH

3aganue NeS (M3 TeKyero KOHTpOJIsi)

[IpssMoOMMHEHBIN NPOBOJHUK C CUJION TOKa 4,5 A MOMEIIEH B OTHOPOJHOE MAarHUTHOE
none ¢ uaaykuuen 0,1 T nepnenauKynsapHO CWIIOBBIM JIMHUAM. ONpenenuTs JUIMHY
IIPOBOJIHMKA, €CIIM IIPH ero nepeMenieHnu Ha 20 cM coBepiuaercsa padora Im/Ix.

Ouenka Ilokazamenu oyenku

3 3anucaHpl HEOOXOIUMBIC U JJOCTATOYHBIC JIJISl PEIICHUS 3a1a9H
dbopmyinel. Cnenan yeptex. Ha yepreske v B pacuerax ecTh
OILIMOKH

NPUBOJSIINE K HeBepHOMY oTBeTy. Miu : He cneman yeprex, He
BBITIOJTHEHA MTPOBEPKA
pa3MEpHOCTH.

4 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JIsl PEIICHUS 3a/1a4u
dopmyinel. Cnenan uyeprex.. Caenan pacdeT. B pacdere pomymieH
HEJI0YeT

Wi HerpyOas apudmMeruyeckas ommoka win : He BeinmonHeHa
pOBepKa pa3sMEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOUYHBIE JUISl pELICHUS 3a/1a4u
dbopmyibl. Cnenan ueptex.. Caenan BepHbIN pacyeT. BeimonHeHa
poBepKa

pa3MepHOCTH
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3ananue Ne6 (M3 TeKyero KOHTPOJIsi)

BosnbT™MeTp paccunTaH Ha U3BMEPEHHUE HANIPSHKEHUN 10 MakcUMallbHOTO 3HaueHnus 30 B.
IIpu 3TOM Uepes

BOJILTMETP uAeT ToK 10 MA. Kakoe 100aBOYHOE COMPOTHUBICHHE HYKHO MPUCOEAUHUTD K
BOJIBTMETPY,

9TOOBI KM MOXKHO OBLIO M3MEPSTh Hanpspkenue 10 150 B?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmybl (pacuer

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

BBITIOJTHGHA MTPOBEPKA pa3MEPHOCTH

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

no00aBoyHOTO conpoTuBiaeHus).. Caenan pacuer .B pacyere nonymiex
HEJIOUET WIH

apudmetudeckas ommuodka. Mnu: He BoinonHeHa nmpoBepka
Pa3MEepHOCTH.

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

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

Pa3MEpPHOCTH.

3ananue Ne7 (M3 TeKymero KOHTPOJIsi)

IIpu pa3soMKHYTOM KJIro4e amrepMeTp nokassisaer Tok 1 A. Kakoil Tok mokaxer
aMIIepMeTp Ipu

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

R2=4 Om, R3 HeusBecTHO.

Oueuka Ilokazamenu OUEHKU

3 Paccmotpensr n1Ba pexxrma paOOoThI 1IEMU- IPU 3aMKHYTOM | TIPH
Pa30MKHYTOM KJTIOUE.

4 3anucan 3akoH Oma, HaigeHo R3.

ctp. 96 u3z 104



5 PaccMmoTpens 1Ba pexxuma paboThl IIEMU- MPU 3aMKHYTOM U TPU
Pa30MKHYTOM KIIIOYE,
Haiinesno R3 u 12.

JuaakTuyecKkasi eIMHULA JJIsI KOHTPOJIS:
2.8 ompeaensaTh xapaktep Guznyeckoro mpoiiecca o rpaduky, Taduuile, popmyJie;
3ananme Nel

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

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

pe,ma}:‘l
A b
/ ;
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-
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Ouenka Hlokazamenu ouenku
3 Jlan BepHbIil OTBET 6€3 00BICHEHHI
IIpoaHan3upoBaH OAUH OTBET.

5 JlaH TIONHBIN MPaBWIIbHBINA OTBET, MPOAHATM3UPHOBAHBI BCE TpaduKH

3ananue Ne2 (M3 TeKymero KOHTpOJIsi)

C noMo1Ib10 TOHKON COOMPArOILEel JIMH3bI IOMYYaeTCs IEUCTBUTEIBHOE YBEIMUEHHOE
n300pakeHue Iiockoro npeamera. Eciau npeamer HaxoauTcest Ha paccTosiHuM d = 6 ¢M ot
JIMH3bI, TO U300pa’KEHUE MOTYYaeTCsl YBEJIMUEHHBIM B 2 pa3za. Ha ckoJbKO HaJi0 CMECTUTD
npeaMeT, YTOObI MOTYYUTh U300pakeHue, yeianuentoe B 10 paz?

Ouenka Ilokazamenu ouenku

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUISl pELIECHUS 3a/1a4u
dbopmysl (hopmyna THH3EI, yBeTudeHue TuH3bI). Craenan yeptex. B
pacueTrax ecTh OIMOKa Uiu He 0oJiee ABYX HEIOUETOB.

4 3anucaHbl HEOOXOAUMBIEC U JOCTATOYHBIE JUIsl pELICHUS 3a/1a4u
dbopmyisl (hopmyiia TUH3BI, yBeIUUeHHE JTUH3bI). CaenaHn yepTex. .B
pacuere Wiu 4epTeke JOIMYIIEH HeI0UeT WK apupMeTudeckas
omuoOKa.
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5 3anucaHbl HEOOXOAMMBIEC U JOCTATOYHBIC SISl PELICHUS 3a/1a4u
dbopmytsl (hopmyIia JIMH3BI, YBEIMUCHHUE JIMH3HI ). BEITIOTHEH YepTeK.
Cnenan BepHBIH pacyeT. BeimoHeHa MpoBepKa pa3MepHOCTH.

3amanue Ne3 (M3 TeKylero KOHTPOJIsi)

Ha nqudpakunoHHyo peieTky HOpMaJlbHO K €€ MOBEPXHOCTHU NaJaeT nmapasuiebHbII
Ny4OoK Jyuel ¢ JuHoM BosHbl A = 0,5MkM. [TocTosunas pemerku d= 5,0 mkm. Onpenenu-
T€ yucao wrpuxoB N Ha 1,0 CM 1 MaKCUMAJIBHBIN MOPSAIOK CIIEKTPA KT.

0uem<a Ilokazamenu OUEHKU

3 3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PEIICHUS 3a/1a4u
dbopmybi(hopmyiia pemeTK, YUCIO0 MTPUXOB, MAKC MOPSIOK
CIIEKTPa) U BBHIIIOJHEHBI HEOOXOAMMbIE MATEMATUUECKHE
npeoOpazoBanus... Craenan ueptex. B pacuerax ectb ommoka win He
Ooiee IBYyX HEAOYCTOB.

4 3anucaHbl HEOOXOAMMBIC U JJOCTATOYHBIC JTsI PEIICHUS 3a/1a4u
dbopmybi((hopmyiia pemeTKH, YUCIIO0 MTPUXOB, MAKC.IIOPSIIOK
CTIIEKTPa) W BBHITIOJTHEHBI HEOOXOAMMBIC MATEMATHICCKHEC
npeoOpazoBanus... Caenan yepTex. .B pacdyere wim yeprexe
JOMYIIEH HeA0YET WK apudMeTrudeckas ommoka.

5 3anucaHbl HEOOXOUMbIE U TJOCTATOUHBIC JIJISl PEIICHUS 3a1a9u
dbopmyibi(hopMyia peleTky, YUCI0 MTPUXOB, MAKC MOPSIOK
CIIEKTPA) U BBIMOJHEHBI HEOOXOIUMbIE MATEMATUYECKUE
npeoOpazoBanusl...Beinosnnen yeprex. Cnenan BEpHBIM pacuer.
BrinmonHeHna npoBepka pa3MeEpPHOCTH.

3ananue Ne4 (M3 TeKylero KOHTpOJIsi)

OJC ucrounuka toka 3 B, ero BHyTpeHHee conpoTtubiienre 1 OM, CONpOTUBIICHUS
pesuctopoB R1 = R2

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

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

HepaBBeTBHeHHOﬁ qacCcTH LOCIIN

5 3anmcanbl (OPMYJITBI MOIITHOCTH JIJISL IBYX CIydYaeB. 3a/1aya pPeIlicHa B
00I1IeM BHUJIE, YUCIOBOM
OTBET IMOJIY4YEH BEPHO.
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3apanue NeS (M3 TeKyero KOHTpOJIsi)
JIBuxeHue AByX Ten onuchiBaeTcs ypaBHeHusMu: X1 =2t + 0,2 t2 u X2 = 80 — 4t. (Bce
BenU4MHbI 3anucanbl B CH)

® OImMHCAaTh XapaKTCPp UX ABHKCHUA
® 3a1McaTh YpPaBHCHHSI CKOPOCTH JJISI KAXKJI0TIO M3 TCII
® IIOCTPOUTH Fpa(l)I/IKI/I 3aBUCHUMOCTH UX KOOPpAHWHATBI OT BPCMCHHU

Ouenka Ilokazamenu ouenku
3 BepHo onmcan xapakTep ABM)KCHHS Tell. 3arcaHbl ypaBHCHUS
CKOPOCTH.
4 BepHo onmcan xapaktep ABMKCHUS Tell. 3amicaHbl ypaBHEHUS

ckopoctu. [Toctpoensr rpadukn koopauHat. B pemenun wim Ha
rpaduke ecTh HeJoueThl (He OoJiee ABYX), HE MPUBOIAIINE K
HEBEPHOMY OTBETY.

5 BepHo onmcan xapaktep JIBUXEHHS TeJl. 3aliCcaHbl YpaBHEHUS
ckopoctu. [Toctpoensl rpaduku koopauHar. . Bee 3ananus
BBINIOJIHEHBI BEPHO 0€3 HEJIOUETOB.

3aganmue Ne6 (M3 TeKyLero KOHTPOJIs)
JIBi>keHue ABYX Tl 3aaHo ypaBHeHUsiMU: X1=3 + 0,5t, x2=8 - 2t. Onucarb Xxapakrep
nBYKeHUs Ten. Haiftu BpeMst 1 KoOpAMHATY MecTa BCTpeur rpadidecKu U aHATUTHIECKU.

Ouenka Ilokazamenu ouenku

3 He omnucan xapakrep qBukeHMs. 3aiaya pelieHa ToJIbKO
AHAJIMTUYECKH WIIU TOJIBKO rpaduuecku. Mnu: HeBepHO onpeeseH
OJIMH U3 MapaMeTpoB( BpeMsl HJIM KOOPIUHATA)

4 Bepno onucan xapakTtep ABUKEHUS Tell. 3a7ada pelieHa TOJIbKO
OJTHAM CcIIoco00M (Tpaduyuecku uiu aHaTUTHIeCKH ). OnpeeneHo
BpeMs U MecTo BcTpeuu Ten. Minu: Ha rpaduike ecTh HeZO0UeThI, He
MPUBOJSIINE K HEBEPHOMY OTBETY.

5 BepHo onmcaH Xxapakrep ABUKEHHMS Tell. 3a/1a4a pelicHa
aHAIMTUYECKU U rpaduyecku. HaliieHo BpeMsi 1 MECTO BCTPEUH TET.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
2.9 usmepAaTh psan GU3NYECKUX BEIMYWH, TIPEICTABIISAS PE3YIbTaThl U3MEPEHHUH C YIETOM
UX MOTPEIHOCTEM;
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3apanme Nel

N3meputh POKyCHOE PaCCTOSIHUE M ONITHYCCKYIO CHUITYy COOMparoIien TuH3bl.Pe3ynprar
IIPEICTABUTh C YICTOM MOTPEITHOCTH H3MEPEHUH.

O6opynoBanue: JInnza cobuparoiiasi, 3KpaH, JIMHEHKA.

Ouenka Ilokazamenu ouyenku
3 N3mepeno GhoKyCcHOE pacCTOSTHUE COOMPAIOIICH JIMH3HI.
4 N3mepeno (pokycHOE pacCTOSTHUE U ONTHUYECKAas CHIIa COOMparoIIe
JIUH3BI.
5 N3mepeno (hokycHOE pacCTOSTHUE U ONITHYECKAs CHIa COOMPAFOIIICH
JIUH3BI.
Pe3ynprar npeacTaBiieH ¢ y4eTOM MOrPENTHOCTH U3MEPEHUN.

3ananue Ne2 (M3 TeKymero KOHTpOJIsi)

Onpenenure conpoTuBiIeHue NpoBoaHUKA . Bam nansl 1. Mcrounuk Toka. 2. AMepmerp.
3. BoasT™meTp. 4. Peoctart. 5. Kitou. 6. CoemuHUTENBHBIE IPOBO/IA.

1) 3anummure Gopmyiy A pacyeTa CONPOTUBIICHUS MPOBOJIHUKA U ONPEICIIUTE, KAKUE
BEJIMYMHBI HAJI0 U3MEPUTH.2)Hapucyiite cxeMy 1ienu, HEOOXOIUMOM 1711 U3MEPEHU. 3)
W3 npennoxkeHHbIX NpuOOpoB coOOEUPTE LENb U MPOBEUTE U3MEPEHUS C YUETOM LIEHBI
JIEJICHHS] M IOTPEeIIHOCTH. 4)PaccunTaiiTe CONpOTHBICHHE MPOBOJIHHUKA U 3aMULIUTE €T
3HAYEHHE C YYETOM NOTPEIIHOCTH U3MEPEHHM.

Ouenka Ilokazamenu ouyenku
3 BhinonHeHbl BEpHO HE MEHEE 3 IMyHKTOB
4 BrInosHeHo BepHO, HO HET OLICHKU MOTPEITHOCTH WM B pacyeTax
€CTh OLIMOKA, WM HE YKa3aHa Pa3MEPHOCTb.
5 BrimostHeHBI BepHO BCe 4 MyHKTa, paboTa BHIMOJHEHA aKKYPATHO H
IPaMOTHO.

3ananue Ne3 (M3 TeKyero KOHTPOJIsi)

Bawm nanbl uctounuk nuranus (0arapeiika), amnepmeTp, BoIbTMETp, peoctatltO, kitoy,
coelMHUTENbHBIE MpoBoAa. Onpenenure skcnepuMmeHTabHo J/]C 1 BHyTpeHHEe
COTPOTHBIICHUE HCTOYHHUKA

. Hdns aToro: 1)Hapucyiite cxemy nienu. CoOepute 1iensb no cxeme. 2) Boieaute dhopmyiny
s pacueta 3JIC 1 BHYTPEHHETO CONMPOTUBICHUS UCTOUHUKA. OnpeennuTe- Kakue
BEJTUYMHBI HEOOXOAMMO N3MEPHTH.3) M3MepbTe He0OX0AMMBbIC BETUIUHBI U 3AUIIIATE UX
3HAYEHHUS C YUETOM LIEHBI IeJIEHUs U OrpelHocTy u3mepennii 4) Paccuuraiire 9/1C u
BHYTpPEHHEE CONpPOTUBIeHHE ucTouHuKa. 5) M3mepbre 3/1C HEmocpeICTBEHHO Ha
KJIEMMax UCTOYHUKA W CPABHUTE C BHIYHMCIICHHBIM 3HaueHueM. CrenaiTe BBIBO/I.
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Ouenka

Hlokazamenu OUEHKU

BrlnosiHeHbl BepHO Jt00bIe 3 MyHKTa

BrinoaHeHbI BCPHO JIr00kIe 4 IIYHKTQa, WX BBIIIOJIHCHEI BCC, HO €CTh
HCOOYCTHI.

BrInpiiHEHBI BEPHO BCE 5 NIYHKTOB, CIIEJIaH BBIBO/L.

3aganue Ne4 (M3 TeKylIero KOHTPOJIsi)
N3Mmeputh TemnepaTypy B KJIacce, OTBET 3aMKcaTh C yY€TOM MOTPEITHOCTH
M3MEPUTEIBLHOTO pudopa

Ouenka Ilokazamenu ouenku
3 BrinosiHEHO M3MEpeHe, MPUBEAEHO 3HAYEHHUE TEMIIEPATYPhI BO31yXa
0e3 yuera morpenrHoCTu
4 BrinosiHeHO M3MepeHne, MPUBEACHO 3HAUYEHUE TEMIIEPATYPhl BO3TyXa
C Y4€TOM NMPUOOPHOUN MOTPEITHOCTH.
5 BrImmoaHeHo nu3MepeHue, OTBET 3alucaH ¢ y9eTOM MprOOpHOI

IMOTPCIIHOCTHU U IOT'PCIIHOCTU U3MCPCHUA.

l[I/II[aKTI/I‘IeCKaﬂ €ANMHMIA 1JId KOHTPOJIA:

2.10 ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOU JEATEIbHOCTH U
MOBCEHEBHOM KM3HU: JUIsl o0ecriedeHns: 0e30MacHOCTH KU3HEIEATeIbHOCTH B IIpoLiecce
MCII0JIb30BAHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB PAIUO- U
TEJICKOMMYHUKAIIMOHHOM CBSI3M; OILICHKH BIIMSIHUSI HA OPTaHU3M YEJIOBEKA U IPYyTHUe
OpPTaHMU3MBI 3arPA3HEHUS OKPYKAIOIIEN CpeIbl; PAalMOHAIBHOIO IPUPOAOIIOIb30BaHUS U

3alIUThl OKPYXKAIOIIEN CPEIBI.
3aganme Nel (M3 TeKyLero KOHTpOJIs)

Hepe‘-II/ICJ'H/ITL (baKTOpBI BOBI[CﬁCTBHH pagranry Ha OpraHru3M YCJI0OBCKA U MCTOAbI 3alllUTEI

OT paauanuu

Ouenka Ilokazamenu ouenku
3 B npuBeneHHbIX (pakTOpax U METOAAaX COJEPHKATCs HEAOUETHI WIIN
OTBETHI HETIOJIHbIE ( HE MEHEE 2/3 MPaBUIIbHBIX OTBETOB).
4 B npumepax comepxarcs OquH-ABa HEOYETA.
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[IpuBeeHsbI MpUMEPHI IOJHBIE U UCUEPIIBIBAIOIIME.
[Ipumep orBera:
(¢axkTopsbl BO3AeHCTBUS PaTUuaLINKA

1. BpeMst — yeM MeHbIIIe NPOJOJKUTEIHLHOCTh BO3ICUCTBUS, TEM
Jydllie;

2. PaccrosiHMe — 4em Janplie OT UCTOYHUKA paUalliN, TEM
JydllIe;

3. Ilperpaabl — yeM OoJibIlIe OPEHATCTBUI MEXIY YETOBEKOM U
HMCTOYHMKOM PAJIMOAKTUBHOI'O U3JIYUYCHHS, TEM JIyUllle

MeToabl 3alIUTHI:

dusznyeckue :

3anura BpeMEeHEM

3anmTa pacCTOSTHUEM

3ammuTa 3KpaHUPOBAHUEM

JleakTuBalus MPoOyKTOB, OOBEKTOB

3amnmTa OpraHoB JIbIXaHUs U KOXKHU

BenTunsiuus noMenieHuit YucThIM (He3apa>keHHBIM) BOTYXOM
XHUMHUYECKHEe

Hcnonp30oBaHue pagruonpOTEKTOPOB

Hcnonb3oBaHue MeampenapaTon

CaHUTapHO-TUTHEHUYECKUE MEPOTIPUSTUS

Hcnosib30BaHUE 3alIUTHBIX MaTEpUAJIOB

buonornyeckue:

MCII0JIb30BAHUE MPOYKTOB , CBSI3BIBAIOIINX PAAUOHYKIINIbI
HCITOJIb30BaHNE BUTAMHHOB

YCKOPEHUE MPOLIECCOB BHIBEICHUS PAIMOHYKIUI0B U3 OPraHU3Ma

3apanue Ne2 (M3 TeKylIero KOHTPOJIsi)
UYro takoe nzoronsl? Kak ux nomyvaror? [IpuBectr npuMepsl UCIIOIb30BaHUS
PaaOaKTUBHBIX U30TOIOB.

Ouenka Ilokazamenu oyenku
3 B oTBeTe comepkaTcss HEAOUETHI WM OTBET HETOJIHBIH.
4 B otBere conepkarcs OquH-/1Ba HEOYETA.
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5 [IpuBeneHsbI MpUMEpPHI TTOIHBIE U
ucuepnbiBaromue.l Ipumepsr: I IpeBpanienne aTOMHBIX sIAEP BEUIECTB B
npyrue sapa. [I[pumeHenne pagnoakTUBHBIX H30TOMOB U MEUYEHBIX
COCIMHEHUH [T UCCIIEOBAHUS OPTAHOB U CUCTEM YEJIOBEKA C LIEJIBIO
pacro3HaBaHUs U JieueHus OoJsie3Hel. PainoakTUBHBIN METO/T
aHaJIM3a BelecTBa. PaliOM30TONHBIE UCTOYHUKH SHEPTUMU.

3aganue Ne3 (M3 TeKyIero KOHTPOJIsi)
[TpuBenuTe MpUMEpPHI UCTIOJIB30BaHUS B OBITY OapoMeTpa-aHepouaa.

Ouenka Iloxkazamenu oyenku

3 [TpuBeneH npumep, OTBET HEMOIHBIN WM COAEPKUT OITUOKH.
4 [IpuBeneH npumep, OTBET HEIOIHBIN.

5 [IpuBeneH npumep, OTBET UCUEPITBIBAKOIIIHM.

[IpumepHBIN OTBET:

bapomeTp-anepona — 310 mpubop 175 U3MEepeHust aTMochepHoTo
JABJICHUS, OCHOBAHHOT'O Ha 0€3’KUIKOCTHOM HCToJHEeHUU. JleiicTBue
npudopa OCHOBAHO Ha U3MEPEHUU BBI3bIBAEMBIX aTMOC(HEpHBIM
JaBJICHUEM yNPyTHUX AedopMalfii TOHKOCTEHHOTO METaNINYECKOro
cocyzia, U3 KOTOPOTO OTKa4aH BO3AYX.

bapomMeTp anepou ObUT CIIEIIMANTBHO CO3/1aH JJIsl JOMAITHETO
WCITIOJIb30BAHUS, TIO IPUIUHE TOTO, YTO PTYTHBIC OAPOMETPHI ONIACHBI
— CIIy4aifHO€ TTOBPEXKICHUE MOYKET BBI3BATh CEPhE3HYIO YTCUKY
pTYTH. B MOManHuX yCIOBHSIX aHEPOH]T XOPOIIIO CIIPABIISIETCS C
OTIPEJICIICHUEM TPEICTOSIIIETO N3MEHEHHUS TTOTOTBI.

JlaBneHue ¢ I3MEHEHHEM BBICOTHI MEHSIETCS (CHIDKAETCS C BBICOTOU U
MOBBINIACTCSA B HU3WHAX) . To e caMoe 3arpoCcTO MOKHO CKa3aTh U O
MPOTHO3€ TIOTO/IBI: B CyX0€ BpeMsi, 0OBIYHO, HAOIIO1aeTCsI
MOBBIIIEHHOE aTMOC(EPHOE JaBJICHHUE, a €T0 MOHWKEHNE BbI3bIBACT
BETEP M OCAJKU: CHET, J0XKb, TYMaH.

3amanune Ne4 (M3 TeKylero KOHTPOJIsi)

PaccuntaTh TOpMO3HOM ITyTh ABTOMOOMIIS ABMXKYLIETOCA CO CKOPOCTHIO 72 KM/Y , €clin
koadunrient Tpenus 0,7. Bo CkonbKo pa3 yBeIUYUTCS TOPMO3HOM My Th NPU CKOPOCTH
90 km/4? Ha mokpoii nopore mipu kodpdunnente tperus 0.5? [louemy onacHo
nepederath yJiuily nepesa JBUKYIIUMCS TPaHCIIOPTOM?

0uem<a Ilokazamenu OUEHKU
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3anucaHbl HEOOXOIUMBIC U JOCTATOYHBIC JIJISl PEIICHUS 3aa9H
dbopmyisl (2 3akoH HeroToHa, cuiia TpeHus, paboTa CHUIIbI TPEHUS.
WNnu 3akoH coxpaneHus sHepruu). He BBIMOJIHEHBI MaTeMaTHYECKUE
npeoOpa3oBaHus Jis pacyeTa TOPMO3HOTO MyTH, WU B HUX
coaepxkutcs omudka. He BeimonHen nepesoj equnui B CU. Unu : B
pacuerax COACP>KUTCS OlIUOKa, MPUBOASAIIAS K HEBEPHOMY
pesynbTary. Mnu: 3aada pelieHa He MOJHOCThIO ( HET OTBETa Ha
BTOpOI Bompoc). He BeINosHEHa mpoBepKa pa3MEPHOCTH.

3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE I PEILICHUS 3a]aun
¢dopmyibl. (2 3axoH HploTOHA, cuia TpeHus, paboTa CUIIbI TPEHMUSL.
Wnu 3aK0H coXpaHEHUsI TOJIHON MEXaHUYECKOW IHEPTHUM).
BrinonHeHsl MaTeMaTHUECKHE TPEOOpa30BaHus Ui pacuera
TOpMO3HOro IyTH. .Crienan pacuer .B pacuere nomyuieH HeqoueT Win
HerpyOas apudmernueckas ommnodka. Mnu: He BbinmosiHeHa npoBepka
pa3sMEpPHOCTH.

3anucaHbl HEOOXOAMMBIC U JOCTATOYHBIC JUIsl PELICHUS 3a/1a4u
dbopmynbl. Crenan BepHBI pacyeT. BrinmonHeHa npoBepka
Pa3MEpPHOCTH.
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