KoHTpo/1bHO-0LIeHOYHBIE CPeACTBA VISl POBEACHUS TEKYIIEro
KOHTPOJIS
no INO/.12 ®du3uka
(1 kype, 2 cemectp 2022-2023 yuy. r.)

Texkywmmit konTpoab Nel

®opma kouTpoJsi: KonrponbHas pabota (Onpoc)

OnucaresibHas yacTh: [lucekMeHHast KOHTpOIbHAs paboTa 1o TeMe
3aganue Nel

I{JLVIL;PYILD lbl\’lllbljalylj_y b NJI1aLULUL, UIbUT Sallrivadalb U _y“l\«lUlVl 11IUI PbLIJHUbll/l IlJlVl\/lJYlL\/JlDHUl U 11PY1UU1JC|,

Ouenka |Iloka3arenu olleHKH

3 BoinonHeHo n3mepenue, NpuBeAeHO 3HaYCHHE TeEMIIEpaTyphbl Bo3ayxa 0e3 yuera
MOTPEIIHOCTH

4 BrimonHeHo u3MepeHue, MpUBEICHO 3HAUCHUE TEMITEPaTyphl BO3/IyXa C y4€TOM MPUOOPHOM
MOTPEIIHOCTH.

5 BrinonHeHo n3mepeHue, OTBET 3alUCaH ¢ y4eTOM MPUOOPHON MOTPEIIHOCTH U OTPEIIHOCTH
U3MEpEHUsl.

3aganue Ne2

[IpuBenuTe mpuMepsl UCIIOIB30BAHUS B OBITY OapoMeTpa-aHepouIa.

[IpumepHBIii OTBET:

BapomeTtp-anepoua — 3To mpubOp I U3MEPEHUsI aTMOC(PEPHOTO AABJICHHS, OCHOBAHHOTO HA
0€3:K1JIKOCTHOM HCIoJIHEHUU. [leficTBue npubopa OCHOBaHO HAa U3MEPEHUHU BbI3bIBAEMbIX aTMOC(HEPHBIM
JIaBJIEHUEM yNPYTHX AedopMaIfii TOHKOCTEHHOTO0 METAJUIMYECKOTr0 COCY/Ia, U3 KOTOPOTro OTKAaYaH
BO3JTyX.

BapomeTtp anepou; ObLI CrieUATBHO CO3/1aH JUIsl JOMAIIHET0 UCIIOJIb30BaHUsL, IO IPUYMHE TOTO, YTO
PTYTHBIE OapOMETPHI ONACHBI — CIIyYaliHOE MOBPEKICHHE MOKET BbI3BATh CEPhE3HYIO YTEUKY PTYTH. B
JIOMAIIHUX YCJIOBUSX aHEPOU]] XOPOIIO CIPABIISAETCS C ONPEIEICHUEM IIPEACTOSIIEr0 N3MEHEHUS
MOTO/IbI.

JlaBiieHHE C U3MEHEHUEM BBICOTBI MEHSETCSI (CHUXKAETCS C BBICOTOM U NOBBILIAETCA B HU3MHAX) . To Xke
caMoe 3arpocTO MOXHO CKa3aTh U O MPOTHO3€ MOrO/Ibl: B CyX0€ BpeMsi, 00bIYHO, HaOIro1aeTcs
MOBBIIIEHHOE aTMOC(EpHOE AABICHHE, & €0 NOHW)KEHUE BBI3bIBACT BETEP M OCAJKU: CHET, TOXK /b, TYMaH.

Onenka |Ilokasarenu oueHKH

3 [IpuBenen nmpumep, OTBET HETIOTHBIA U CONCPKHUT OIMTUOKH.

4 [IpuBeneH npumep, OTBET HEIIOIHBIN.

5 [IpuBeneH nmpumep, OTBET NCUEPIBIBAKOIIUH.




3amanue Ne3

Chopmynupyiite 3aKoHbI TepMOAUHAMUKH. [lepeuncnure, kakue SKCIIepUMEHTAIbHbIE JaHHbIE

MIOJIO’KEHBI B OCHOBY TEPMOJIMHAMHUKHU.
Bapuanr otBera:
1 magano: Q = AU + A. Konn4yecTBO TETUIOTHI, MOTYyYEHHOE CUCTEMOM, UIET HA U3MECHEHHE €€

BHYTpPEHHEH YHEPTHH U COBEpIICHHE pabOoThl HAJl BHEIIHUMU TelaMu. [IepBblil 3aKOH TepMOTUHAMUKH
SIBJISIETCS] 000OIICHHEM OIBITHBIX (DAKTOB.

[Ipumepsr: (paboTa raza nmpu paciIupeHnH, MOBBILIEHUE TaBJICHUS ra3a py HarpeBaHUU, HarpeBaHUeE
rasa rnpu aauadaTHOM CXKaTuu, aquabaTHOE pacIlMpeHue napa u o0pa3oBaHHe TyMaHa U T/)

2 Hayano (popmynupoBka KenpBuna):
B nuknnuecku neicTByomIen TeMI0BOM MallMHe HEBO3MOXKEH MPOLIECC, €AMHCTBEHHBIM PE3yIbTaTOM
KOTOPOTo ObLIO OBI TPpeoOpa30BaHNE B MEXAHHUECKYIO pa00OTy BCETO KOJIMYECTBA TETUIOTHI, MOJTYYEHHOTO

OT €JMHCTBEHHOI'O TEIIOBOI'O pe3epByapa.

[Tpumep: ['MnoTeTnuecKy1o TEMIOBYIO MAIINHY, B KOTOPOH MOT OB IPOMCXOJUTH TaKOW mpoliecce, (ee
Ha3bIBAIOT BEYHBIM JBUTATEIEM BTOPOIO POJa) MPAKTUUYECKH OCYIIECTBUTH HEBO3MOYKHO

2 navano (popmynupoBka Kiaysuyca)
HeBo3MoskeH mpoliecc, €IMHCTBEHHBIM PE3yJIbTaTOM KOTOPOro Oblia Obl Iiepejauya SHEPTUH IIyTeM

TEII000MEHA OT Teja ¢ HU3KOM TeMIepaTypoil K Teny ¢ 6osee BEICOKOW TeMIepaTypoil. (IpuMep:Ternsio
BCErJla CAMONPOU3BOJIBHO MEPEXOIUT OT FOPSIYEro Tejaa K X0JI0JHOMY, @ HE HA000pOT)

Onenka |Ilokaszarenu oneHKH

3 CdopmynupoBaHbl HE BCE 3aKOHBI TEPMOAUHAMHUKU. OTBET HEMOJIHBIN / HETOYHBIN/ UK HE
MPUBEICHBI IPUMEPHI

4 CdhopmynupoBansl 3akoHbl T/1, mpuBeeHbI IPUMEPHI, HO OTBET HEMOIHbII UIOU COAECPIKUT
HETOYHOCTH.

5 CdhopmynupoBaHbl 3aKOHBI TepMOAUHAMUKY. [IprBeIeHBI IPUMEPHI U MOSICHEHHUSI, OTBET
HCYEPIBIBAKOLIU.

Texkymmnii KOHTPOJIb Ne2

®opma koutpoJsi: CamocrostensHas padora (Ompoc)
OnmucaresqbHas 4YacTh: PemeHne 3aau Ha 3aKOHBI TOCTOSTHHOTO TOKA
3ananue Nel

ctp. 2 u3 19



Ilens coctout u3 uctoununka tToka ¢ 3J1C 4,5 B u BHyTpeHHUM conpoTuBieHuemM 1,5 OM 1 NpOBOIHUKOB
conpotuBieHueM R1= 1,5 Om u R2= 3 Om. KakoBbI nokazanusi amnepMeTpa u BosibTMeTpa? KakoBsl

OyIyT moKa3aHus ATHX ke MPUOOPOB, €ClIK MapauieabHO MPOBOAHUKY R2 moaxmounts R3

o IV W3 ]
VIIPUTYIDACUHYIUVM J UM .

Onenka |Ilokaszarenu oneHKH

3 3anucanbl HEOOXOMMBbIE U OCTATOYHBIE TS pelieHus 3a1auu (GopMyJibl (3akoH Oma Jis
MIOJIHOM 1enu, GopMyJIbl JIJIsl pacyeTa CONMpPOTHUBIICHUS yyacTka). B pacuerax ecth ommndka

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl (3akoH Oma Jist
MOJIHOM 11enu, GopMyJIbI ISl pacdyeTa ConpoTuBiieHus yyacTtka). Caenan pacuer .B pacuere
JIOTIYIIeH HEeAOYeT UM HerpyOas omulka. win: He BeIOTHEHa MpoBepKa pa3MepHOCTH.

5 3anucaHbl HEOOXOIMMBbIE U JOCTATOYHBIE JUIsl pellleHus 3aaaun popmyssl (3akoH Oma Juist
MOJTHOM 11eTH, (OPMYJIBI I pacyeTa CONpOTHBIIEHUS ydacTKa). CraenaH BepHbIN pacyer.
BrinosiHeHa mpoBepKa pa3MEpHOCTH.

Saganue No2

OTBeTUTH HAa BOIPOCHI:

1) Yto takoe D1C?

2) B xakux equHUIIaX OHA U3MEPSIETCS?

3) Kakumu crioco6amu moxHo onpenenutb JJ[C ncrounnka?

[IpumepHBIil OTBET:

1) Onexrpoasuxymas cuna (31C) — ckanspHas pusndeckas BEIMIUHA, XapaKTepu3yomas padoTy
CTOPOHHHUX CHJI, TO €CTh JIIOOBIX CUJI HEANIEKTPHUUECKOTO MPOUCXOXKICHUS, IEUCTBYIOUINX B
KBa3UCTAI[MOHAPHBIX LETISAX TOCTOSIHHOTO WK nepeMeHHoro Toka E=Act/q -DJ1C uucnenHo paBHa
OTHIIICHHUIO pabOThI CTOPOHHUX CUII K 3apsiny; E=IR+Ir- D/IC ckmanpiBaeTcs U3 majeHUs HaIPsDKCHUS Ha
Harpy3Ke U MajieHusl HalpsiKEHs! BHYTPU UCTOYHUKA.

2) DJ1C u3mepsiercs B Bonbrax JIx/Kn= B

3) O1C MOXHO U3MEPHUTH HETIOCPEACTBEHHO Ha KJIEeMMaX UCTOYHHUKA JINOO BBIYUCIUTH MO (hopMyIie

Yl)lVlUPYlD U Uly ITURNA Y1 nauynn\cnnc Ha _)"1“\.«11\5 LIVIIYL.

Onenka |IlokazaTenu oneHKH

3 Jlan npaBUJIbHBIN OTBET HE MEHEE YEM Ha J1BA BOIPOCA.

4 Jlan npaBUIIBbHBIN OTBET HA TPU BOIPOCA, HO OTBET HETIOIHBII.
5 JlaH NOJIHBIN IIPaBUIIBHBIA OTBET HA TPU BOIIPOCA.

3aganue Ne3

ctp. 3 u3 19



Kakyro minomab 101KHB KMETh TUIACTUHBI IIOCKOT0 KOHAGHCATOpa AJI TOTO YTOOBI €ro
3JIEKTPOEMKOCTh ObLIa paBHa 2 MK®D, eciii MeXIy IJIACTUHAMU MMOMEIIAETCS CIIOU CITI0/IbI TOMIMHON 0,2

1\/11\’1? (C _7 .

Ouenka |[loka3zarenu oueHku

3 3anucaHbl HEOOXOAMMBbIE U IOCTATOYHBIE TS peIlieHus 3a1auu (POPMYJIbI (3JEKTPOEMKOCTh
IJIOCKOT0 KOHZEHCcaTopa). BrinonHenbl He00X0auMble MaTeMaTudyeckue npeodpa3zoBanus. B
pacuerax ecTh oIIMOKa (He mepeBeieHbl eAuHuIbl u3mepenus B CH) uiun He 6os1ee AByX
HezoueToB. He BrInoiHeHa mpoBepka pa3MEpHOCTH.

4 3anucaHbl HEOOXOAMMBbIE U TOCTATOYHBIE TS peIIeHUs 3a1a4i (POPMYJIbL.(3JIEKTPOEMKOCTh
IJIOCKOT0 KOH/eHcaTopa). BrinonHeHbl He00X01MMble MaTeMaTH4YECKHe TPeoOpa3oBaHMUsL.

5 3anucanbl HEOOXOMMBbIE U OCTATOYHBIE TS pelieHus 3a1auu (GopMyJibl (3akoH Oma i
nostHOU nienn). Crenan BepHBINA pacdeT. BrimoaHeHa mpoBepka pa3MepHOCTH.

3aganue Ne4

OJIC ucrounuka Toka 5 B. K HCTOUHHKY TOKa NMPUCOETMHUIIN JIaMIly conpoTuBieHueM 12 Om. Haitaure

Hmbﬂ 1V A JiaviIiv, UOJIYT Dl‘l)’ lljbﬂﬂbb \.«Ulll.JU IVIbJIVOVIV YIUTUANOVIRNA O,S OlVl.

Onenka |[loka3arenu oueHkH

3 3anucaHbl HEOOXOIUMBbIE U JOCTATOYHBIE JUIsl pellleHus 3a1aun popmyssl (3akoH Oma Juist
noJiHOM 1enu). B pacuerax ects ommbka iy He 6osee AByX HEJT0UETOB.

4 3anucaHbl HEOOXOIUMBIE M IOCTATOYHBIE I PEIIeHUs 3a1a4uu hopmMyJasl (3akoH Oma ais
nosHOH 1enn). Crenan pacuet .B pacuere nomyiieH Heao4eT Wiu apupmeTrdeckas omumoka.
He BeInmosiHeHa TpoBEpKa pa3MEPHOCTH.

5 3anucanbl HEOOXOMMBbIE U OCTATOYHBIE TS pelieHus 3a1auu (popMyJbl (3akoH Oma i
nostHOU 1ienn). CrenaH BEpHBINA pacdeT. BrimoaHeHa mpoBepka pa3MepHOCTH.

3aganue NeS

Onpez[eJmTe ITOJIHYIO MOITHOCTD 3JICMCHTA ITPHU COIIPOTHBJIICHUN BHEIIHEH e 4 OM, CCJIM BHYTPCHHCC

Ulll)UlYlDJ vharviv JJIVVILITL A 2 Cl\’l, a nauynﬁ(\,nuu na VIV SA/NYINIAA \/) B.

Onenka |Ilokazarenu oneHKH

3 3anucana ¢popmysa MOIIHOCTH U 3akoH OMa JIJ1s TIOJTHOM TEeTH.

4 3anucana ¢popMyIia MOIIIHOCTH U 3akOoH OMa /7St TOJTHOU 1enu. 3a1aya peiieHa B 001meM
BHJIC.

5 3anucana ¢popMyIia MOIIIHOCTH U 3akOoH OMa /7St OJTHOU 1enu. 3a1aya pelieHa B 001meM
BUJAC U B YHNCJIIOBOM. 3amnncan BepHI)II\/’I OTBCT..

3ananue Ne6

ctp. 4 u3 19




IIpu pa3oMKHyTOM KJItOUe aMInepMeTp nokas3siBaeT Tok 1 A. Kakoil Tok mokaxet amnepmeTp npu
3amkHyTOM Kitoue? D/[C ncrounuka 10 B, BHyTpenHee conporusienue uctounuka 10m, R1 =5 Owm,

Do 4\ Do

INZT = UMY IND AUYISBUU 1RV,

Ouenka |[loka3zarenu oueHku

3 PaccmoTpens! fBa peskxuma paboThl LETIU- IPH 3aMKHYTOM M ITPH Pa30MKHYTOM KITIOUE.

4 3anucan 3akoH Oma, HalineHno R3.

5 PaccmoTpensl Ba pexxuma paboThl LIETH- IPU 3aMKHYTOM U IIPH Pa30MKHYTOM KJTIOYE,
Hageno R3 u 12.

3aganue Ne7

BoabsT™meTp paccunTan Ha U3MEpPEHKE HANIPsDKEHUH 10 MakcuMaibHoro 3HaueHus 30 B. Ilpu aTom uepes
BoJbTMETp UaeT Tok 10 MA. Kakoe 1006aBoUHOE CONPOTUBIIEHUE HYKHO ITPUCOEIUHUTD K BOJIIETMETPY,

=4 150 19
IVUUDI YilVi lVlUH(ﬂU UbLJIU Yl)lVle)llD naupnn\\,nn\, AU 19U D

Onenka |Iloka3arenu oueHkH

3 3anucaHbl HEOOXOIUMBbIE U JOCTATOUHBIE JUIsl peIIeHUs 3a1auu (popMyJbl (pacyeT
N00aBOYHOTO CONpOTHUBIeHUA). B pacueTtax ects ombka win He 6osee AByX HenoueToB. He
BBITNOJIHEHA [TPOBEPKA Pa3MEPHOCTH

4 3anucanbl HEOOXOAMMBbIE U IOCTATOYHBIE /TS pellleHus 3a1auu (popMyJIbl(pacyer
nob6aBouHoro conpoTtuBienus).. Caenan pacuet .B pacuere momyieH HE0UET UITH
apupmeTrueckas omuoka. Mnu: He BelmosHeHa mpoBepKa pa3sMEpHOCTH.

5 3anucaHbl HEOOXOIUMBbIE U JOCTATOUHBIE JUIsl peIIeHUs 3a1auu popMyJbl (pacyeT
N100aBOYHOTO conpoTuBiIeHus).. Clenan BepHbIi pacueT. BrinosHeHa npoBepka
pa3MepHOCTH.

3aganue Ne§

OJIC ucrounuka Toka 3 B, ero BHyTpeHHee conpotuBieHrue 1 Om, conpoTuiieHus: pe3uctopoB R1 = R2

1 74 O R laTVAY R4 VAN AY A Vad 49
Ly /I UMp IND ~ IM, INT U UNM. INAdRNUDd LUrlJld TURNA D PUJYLULU}JL; INTF L

Onenka |Iloka3arenu oueHkH

3 Haitgeno noysiHo€ CONPOTUBIICHUE LEIH.

4 Halineno nosHoe conpoTUBIIEHNE LENH U CUJIa TOKA B HEPA3BETBICHHOMN YacTH LIETIH

5 3anucanbl GOpPMYJIIbl MOIIHOCTH JUISI IBYX CIIy4aeB. 3a/1aya pelleHa B 0011eM BUE, YUCI0BOM
OTBET II0JIy4YEH BEPHO.

Texkymmii KOHTPOJIb Ne3

ctp. Su3 19




®opma koHTpoas: CamocrostenbHas padota (MHpopMalmoHHO-aHATUTUYECKUIT)
OnucareabHast yacThb: Pemenne 3a1a4 o reMe
3aganue Nel

B onnopognom MIT unaykuueit 0,8 T Ha AByX HUTSAX NoABENIEH NPoBOAHUK Maccoi 200 r. Ha ckonbko
M3MEHUTCS CUJIa HATSKEHMsI HUTEH, €CIIU 10 IPOBOJAHUKY IIPOMAET TOK cwiioil 1 A. JInuHa nmpoBogHuKa

4.0
U UNM.

Onenka |Ilokaszarenu oneHKH

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex.
Ha ueptexe unu B pacuerax €CTh OMIMOKH

MpUBOASAIINE K HEBepHOMY oTBeTy. Mnu : He cnenan ueprex, He BhINOIHEHA IPOBEPKA
pa3MepHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOUHBIE [T pEIICHUs 3a1a4u (POpMYJIbI (BTOPOI 3aKOH
Hrrotona, cuna Ammnepa). Caemnan ueptex.. Cnenan pacuer .B pacuere momyieH Heno4eT
WK HerpyOast apudmMeTudeckas omubka unn : He BeImomHEHa MpoBepKa pa3MepHOCTH.

5 3anucaHbl HEOOXOAUMBbIE U JOCTATOUHBIE JUIsl pEIICHU 3a/1a4u (POpMyJIbl (BTOPO 3aKOH
HerotoHa, cuna Amnepa). Cnenan ueprex.. Caenan BepHblil pacueT. BoinonHena nposepka
pa3MepHOCTU

3ananue Ne2

B ogHopogHoe MaruuTHOE nosie ¢ uHAyKImen 0,3 T neprneHauKyaIsapHO JUHUSM WHIYKIIUH BJIETaeT

v

JJlUI\ll)Ul‘l, 1ITPULLIC/AIIYIYL _)’UI\UPIIIULLL_)’I'U Pa)nuuu:: HnoulivnnnaJivb 320 B Olll/lbalb Lyacnu)pnm JJIUI\IPUHCL
OreHka OKa3areiii OlEHKH!

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex.
Ha ueprtexe unu B pacuerax e€CTh OMIMOKH

MpUBOASAIINE K HEBepHOMY oTBeTy. Mnu : He cienan ueprex, He BhINOIHEHA IPOBEPKA
pa3MepHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JJOCTATOYHBIE JUIA pelieHus 3aaaun Gpopmynsl. Caenan 4epTex u
pacuer .B pacuete nomyuieH HeJoueT
WM HerpyOast apudmMeTnudeckas omubka unn : He BeIomHEHa MpoBepKa pa3MEepHOCTH.

5 3anmcaHbl HEOOXOIUMBIC M JOCTATOYHBIC JUTS pelIeHus 3agaun Gpopmysasl. Chelian 4epTex..
Cnenan BepHBIN pacueT. BrimonHeHa npoBepka
pa3MepHOCTH

3amanue Ne3

[IpsimonHENHHBIN TPOBOJHUK C CUJION TOKa 4,5 A MOMENIEH B OJJHOPOIHOE€ MAarHUTHOE T0JIE C

unayknueit 0,1 Tin nepneHauKyIspHO CUIOBBIM JTUHUAM. ONpeNenuTh JUIMHY MPOBOIHUKA, €CIIA MIPU €r0

cTp. 6 u3 19



llUlJUlVlUJJ_L iyl ra 20 UM \.«chp].uacu.,n PCI.UUICL 91V1E}I(.

Ouenka |[loka3arenu oleHKH

3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex.
Ha ueptexe unu B pacuerax e€CTh OMIMOKH
MIPUBOJIAIINE K HEBepHOMY 0TBeTy. Minu : He crenan yeprex, He BHIMOJIHEHA ITPOBEPKA
pPa3MEpHOCTH.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex..
Cnenan pacuet. B pacdere nomymieH Heno4eT
WK HerpyOast apudmMeTndeckas omubka unn : He BeImomHEHa npoBepka pa3MepHOCTH.

5 3anucaHbl HEOOXOIUMBIEC M IOCTATOYHBIE IS PEIICHUS 3a1a4u popMysabl. CrenaH 4epTex..
Cnenan BepHBIN pacueT. BrimonHeHa npoBepka
pa3MepHOCTH

3ananue Ned

Katymka n3 N=1000 BUTKOB NpOBOJIa HAXOAUTCS B OJJTHOPOJHOM MAarHUTHOM IOJI€ , TPUYEM OCh

KaTyIIKU cocTaBsieT yroa 60 rpaaycoB ¢ BEKTOPOM MarHUTHOM MHAYKIMU. Paauyc kaTymku 2 cMm.

T

Tlokazarenu oLleHKHA

3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex.
Ha ueptexe unu B pacuerax e€CTh OMIMOKH

MpUBOASAIINE K HeBepHOMY oTBeTy. Mnu : He cnenan ueprex, He BhINOIHEHA IPOBEPKA
pa3MepHOCTH.

3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex..
Cnenan pacuet. B pacuere nomnyiieH Heo4eT
Win HerpyOast apudmMeTndeckas omubka unn : He BeImomHEHa MpoBepka pa3MepHOCTH.

3anucaHbl HEOOXOIUMBbIE U JOCTATOYHBIE JUIs pelieHus 3aaaun popmysbl. Caenan 4epTex..
Cnenan BepHbI pacueT. BoinonaHeHna npoBepka
pazMepHOCTH

3ananue Ne5

B kartymke conporuienueM 5 Om tedet Tok 17 A. UHaykTuBHOCTH KaTymku SOMI H. Kakum Oyaet

HAIIpsAKCHUEC Ha 3a’KMMax KaTyllKu, €CJIN TOK B HeH PaBHOMCEPHO

O00- A LoD

[buspdtvl1at

Ornenka

1
VU VRUPUUVIDIU TUVUU ZATCL

ITokazarenu OoLiICHKH

ctp. 7u3 19




3 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS PEIICHUs 3aa4uu (POpMYJIbL. B pacyeTax ecTh
OILINOKHU

MPUBOJSAIINE K HEBEPHOMY OTBETY, HE BBIINOJIHEHA IIPOBEPKA

pPa3MEpHOCTH.

4 3anucanbl HEOOXOAMMBIE U I0CTaTOYHBIE /171 pereHus 3a1aun ¢popmyisl Caenan pacuet. B
pacuere AOIMyIEeH HeT04eT
M Herpy6ast apudmerndeckas ourOka win : He BblnosiiHeHa MpoBepKa pa3MEepHOCTH.

5 3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE /Ul pelieHus 3aaaun popmysbsl. CaenaHn BepHbIT
pacueT. BrinonneHna nposepka
pa3MepHOCTU

Texkymmuit KOHTpOJIb N4

®opma kouTpoJsi: [Tucemennsrit ormpoc (Ompoc)
OmnmncarenbHas 4acTh: CaMOCTOsTENIbHAS paboTa
3ananue Nel

OTBETUTH HA OJUH U3 BOIIPOCOB:

1) ChopmynupoBats runore3y Makcpesia.

2) Uto Takoe 3JEeKTPOMArHuTHOE T0JIe? KaKOBHI €T0 CBOMCTBA?

3) Uro Takoe anekTpomarauTHas BoaHa? KakoBel obiue cBoiictBa OMB u yem
00yCIIOBJIEHBI Pa3IUYHs MEKIY HUMU?

4) Yto u Kak KonedaeTcs B HIEKTPOMarHUTHOM BostHE?

[IpumepHBIE OTBETHI:

I)I'unote3za Makcsemia: [lepeMeHHOE MarHUTHOE MOJIE TOPOXKIAET B OKPYKAIOLIEM
MIPOCTPAHCTBE MEPEMEHHOE AIEKTPUUECKOE MOJIE, KOTOPOE B CBOK OYEPEb MOPOXKIAET
IIEpeMEHHOE MarHuTHoe 1noie u T./1., B pe3ynprare 4ero oT UCTOYHMKA BOJIH B
MIPOCTPAHCTBE PACIPOCTPAHAETCS JIEKTPOMArHUTHAs! BOJIHA.B3aNMOCBSI3aHHBIX U 3JIEKTPUYECKOTO U

MAarHUTHOTO MOJIEW. DIIEKTPOMAarHUTHOE MOJIe

MOJKET CYIIECTBOBATh IPU OTCYTCTBUU JPYIOro BUJa MaTepuu — BEILECTBA (T.€. B
BaKyyMe), HE CBSI3aHO C 3apslaMu, XapaKTepu3yeTcsl HeMPEPbIBHBIM pacipe/ieICeHUEM B
MPOCTPAHCTBE U MOXKET MPOSBIATH TUCKPETHYIO CTPYKTYPY (PoToHBI). B Bakyyme morne
pacIpoCTpaHsAeTCsl CO CKOPOCTHIO CBETA, MO0 MPUCYIIU XapaKTepPHbIE ISl HETO
AJIEKTPUYECKUE U MAarHUTHBIE CBOMCTBA, IOCTYIHbIE HAOIIOACHNIO. DJIEKTPOMAarHUTHOE
T10JIe OKAa3bIBAET CUJIOBOE BO3CHCTBIE HA AIIEKTPUUECKHUE 3aps/Ibl.
3)27eKTpOMarHUTHBIE BOJTHBI — PacIpOCTPAHSIONIEECs B IPOCTPAHCTBE KOJIeOaHUs
3JIEKTPOMArHUTHOTO 110J1sl. cTounnk OMB- snexkrpuueckue 3apsiapl, IBUKYIIUECS C
YCKOpPEHUEM. DJIEKTPOMArHuTHasl BOJIHA -TIONIEPEYHas. ITO 3HAUUT, UTO BEKTOPHI
HaMPSKEHHOCTH AJIEKTPUYECKOTO MOl U BEKTOP MATHUTHOM MHAYKIIMU KOJIeOII0TCS B
MEePHEHAUKYISPHBIX TUIOCKOCTAX. A HalpaBJIeHUE PAaCPOCTPAHEHUSI BOJIHBI
MePIEeHIUKYISIPHO MT0ckocTh CKOPOCTh pacpoCTpaHEHHs! 3JEKTPOMAarHUTHON BOJTHBI
3aBUCHUT OT XapaKTEpUCTHK cpelipl. OT ee TUAIEKTPUUECKOW U MarHUTHOM
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MIPOHMUIIAEMOCTH.00pa3oBaHHOM BekTopamu E u B.

B BakyyMe 351eKTpOMarHuTHasi BOJIHA pacIpOCTPaHsAETCsl CO CKOPOCTBIO CBETa
300000xm/c. Tak Kak TUAIEKTPUUYECKAss © MATHUTHAS MPOHUIIAEMOCTH BaKyyMa PaBHBI
€AMHHUILIE, U CKOPOCTb PacCpOCTPAHEHHS BOJIHBI 3aBUCUT TOJIBKO OT JIEKTPUUYECKON U
MarHUTHOMN MOCTOSIHHBIX.

OMB obnanaroT 3HEpruei u

uMITysibcoM. DMB nposBIsSIOT BCe CBOMCTBA BOJIH- OTPaKeHUE, TPEJIOMIICHHE,
uHTEephepeHys, TUPpaKus, TUCTIEPCHS U TOISPU3ALHSL.

4) B 57eKTpOMarHuTHOM BOJTHE KONEOMIOTCS (TO €CTh U3MEHSIOTCSI CHH(A3HO) BEKTOP
HaIpPsHKEHHOCTH YJIEKTPUUECKOTO MOJISl M BEKTOP MHAYKIIMU MAarHUTHOTO TOJISI.

Onenka [IlokazaTenu oueHKH

3 OTBeT npaBUJIbHBII HO HEMOJIHBIN UM CONEPKUT OIINOKHI

4 OTBeT npaBUIIbHBIN, IOJTHBINA, HO COJIEPKUT OJIMH-/IBA HEJ0UETa
5 OtBeT NoiHbIN, NPAaBUIbHBIN, ApPIYMEHTUPOBAHHBIM.

3aganue Ne2

[TocTpouTh BEKTOPHYIO TUATpaMMYy, PACCUUTATh MIOJTHOE COMPOTUBIICHUE, CHITY TOKa, KO HUIIeHT

MOIIHOCTH, IIOJIHOC HAIIPSXKCHUEC, HAIIPAKCHUC HAa YIACTKaX LHCIU IJIA NPCAJIOKCHHOI0 COCANHCHUA R, C

I_L A
1 L (VIR IUDATUIbOUTU I TIap AJUIVJIDHUTL'U ).

OI_ICHKa Ilokazarenu oLiIeHKH

3 [TocTpoena BekTOpHas 1uarpaMmma, He HailJieHbl 3-4 mapameTpa, WM HeJ10YeThl Ha BEKTOPHOU
quarpamme, B pacuerax

4 [TocTpoeHa BexkTOpHas nuarpamma. ECTh HEIOYETHI MU HE HAIEH OJUH- J1Ba IapaMeTpa

5 IlocTpoena BeKTOpHas 1uarpaMMa, HaiiJIeHbl BCE TapaMeTpBhl.

3ananne Ne3

PacckaszaTh 0 npuHLIMnax paauocssasy. YTo Takoe Moaysanus U AeTektupoBanue? Kax

vl Ub_y NIV I BJIATULIUA Hd upcu\ j Yll\U?
Onenka |Ilokaszarenu oneHKH

3 [lepeurcieHbl OCHOBHbIE MPUHIUIIBI PAAUOCBSI3U 0€3 PACKPBITUS X
(hu3MUecKoi CyIIHOCTH.

4 [epeurcneHbl MPUHIIUAIIBI PATUOCBS3H, PACKPHITA (pU3HUECKas
CYIIHOCTh MPOIIECCOB.
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5 [lepeuncieHbl TPUHIUITBL PAAUOCBS3H, U300paXKEHBI CXEMbI PUEMHUKA U TIepeaTunKa,
packpeiTa ¢puzndecKas

CYIITHOCTH TporieccoB. HapucoBana 6510k- cxeMa nepeadu U mpueMa

paarocurHana.

3aganue Ned

1IPYIDU/AYII L IIPYILVICPDI IVITOUJIDb3UDArrizn JJlUI\lPUlVlal OVI1ITADIA DUJIIT B 1VAOVINU Y1 Gbll-y.
neuka |Iloxasarenu oneHKHA

3 [IpuBenens! 2-3 npumepa, 0e3 00bsICHEHUS PU3NUECKON CYITHOCTH
4 [IpuBenens! 3-4 npumepa C MOSCHEHUSIMU.
5 [IpuBenens! npumepsl (3-5), mokazaHa OOLUTHOCTb U OPUTHHAIBHOCTh MCIIOJIB30BaHMS,

packpbiTa pu3HYecKasi CyIIHOCTh SBJICHHM.

3ananue Ne5

[IpounTaTh TEKCT M3 HAYYHO-TIOMYJISIPHOM cTaThh (coobmieHns CMU, crathbul HHTEpHETA).

OTBETUTH HA BOMPOCHI K TEKCTY

[Tpumep:

OTKpbITHE PEHTTEHOBCKUX JTydeid

PentrenoBckue iy4un ObUTH OTKPHITHI B 1895 1. HeMenkuMm ¢uzukoM Buiibreasmom

PentrenoM. PeHTren 3aMeTu1, 4To Ipy TOPMOXKEHUH OBICTPHIX AJIEKTPOHOB Ha JIFOOBIX

MPENSATCTBUIX BO3HUKAET CUIILHO MPOHUKAKOUIEE U3TyUYE€HHUE, KOTOPOE YUYEeHbIN Ha3Bal X-

Jydamu (B JajdbHEHIIEM 32 HUMU YTBEPAUTCS TEPMHUH «PEHTIC€HOBCKHUE Tyun»). Korma

Pentren nepskan pyky Mexay TpyOKOH U 9KpaHOM, TO Ha SKpaHe ObUIM BUTHBI TEMHbBIE

TEHH KOCTel Ha (poHe OoJiee CBETIIBIX OYepTaHU BCeil KUCTH pykH.Cxema COBPEMEHHON PEHTTEHOBCKOM

TpyOKH Ui OTy4deHus: X-Iy4yei mpeacTaBicHa Ha

pucynke. Karon 1 nmpencrasnser co0oii mogorpeBaeMyio BoJib(hpamMoBYI0O ClIUpalb,
UCITyCKAIOIIYIO 3J€KTPOHBI. [10TOK 371eKTPOHOB (pOKyCHpyeTCsl ¢ IOMOIIBIO IIUIUHApPa 3, a
3aTeM COyJapseTcs ¢ METAJUIMYECKUM IIEKTPoAoM (aHoaoM) 2. IIpu TopMokeHNH
AJIEKTPOHOB ITy4Ka BO3HUKAIOT PEHTI€HOBCKHE JTyuu. HanpskeHue Mexay aHOJIOM U
KaTOJIOM JIOCTUTaeT HECKOJIBKUX JIECSITKOB KUJIOBOJBT. B TpyOke co3maercs riyOokuit
BaKyyM; JIaBJICHUE ra3a B Hell He npesbimaet 10-5 MM prT. CT.

CornacHo MpoBeACHHBIM UCCIIEA0BAaHUIM, PEHTIT€HOBCKHE JTy4H JAeHCTBOBAIN HA
(OTOMIACTUHKY, BBI3BIBAIIN HOHU3AIIMIO BO3AYyXa, HE B3aMMO/ICHCTBOBAJIH C
UIEKTPUUYECKUMH U MarHUTHBIMU NoJsiMU. Cpasy e BO3HUKIIO MPEAINONI0KEHHE, YTO
PEHTTEHOBCKHUE JIyYH — 3TO JIEKTPOMAarHUTHBIE BOJIHBI, KOTOPBIE B OTJIMYUE OT CBETOBBIX
Jy4yel BUIMMOIO y4acTKa CIEeKTpa U yJIbTpaduOIeTOBBIX JyUeil HMEIOT ropas3io
MEHBILYIO JUIMHY BOJIHBL. HO eciii peHTreHOBCKOe U3IlyueHHe MIPEACTABISAET CO00M
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ANEKTPOMArHUTHBIE BOJIHBI, TO OHO JIOJKHO OOHApY>KUBATh AUPPAKIINIO — SIBJICHUE,
MpHCYyIIee BceM BHIaM BOJH. J{udpakiinio peHTTeHOBCKUX BOJH YAAJIOCh HAOMIOIATh Ha
Kpuctannax. Kpucrami ¢ ero nepuoanueckoil CTpyKTypoil U €CTh TO YCTPOHCTBO, KOTOPOE
HEen30eKHO JOKHO BBI3BAThH 3aMETHYIO TU(MPAKIIUIO PSHTTEHOBCKUX BOJIH, TaK KaK JITHHA
ux OnM3Ka K pa3MepaMm aTOMOB.

1.CormnacHo TEKCTY, peHTIT€HOBCKHE JyUu 00pa3yroTCs

1) npu pacnpocTpaHEeHHH 3JIEKTPOHOB B BaKyyMe

2) npu pacpOCTPaHEHUH JIEKTPOHOB B ra3ax

3) mpu pe3KOM TOPMOKEHUU OBICTPBIX AJIEKTPOHOB Ha MPEMATCTBUU

4) npu B3aUMOJICCTBUU JIEKTPOHOB C MOJIEKYJIaMHU ra3a

2.YTo0 ABnsieTCs 10KA3aTEIbCTBOM BOJIHOBOW MPUPO/Ibl PEHTIEHOBCKUX JTyUei?

1) BBICOKAs MPOHMKATOIIASI CIIOCOOHOCTh PEHTTEHOBCKUX JTyuei

2) B3aMMOJECMCTBHE C IIEKTPUUECKUM MOJIEM

3) B3aMMOACHCTBHE C MAarHUTHBIM ITOJIEM

4) nudpakius Ha KpUcTaaiax

3.KaxoBa npupoja peHTT€HOBCKUX JIyueii?

PEHTTEHOBCKHUE JIyYH — 3TO AJIEKTPOMArHUTHBIE BOJIHBI, KOTOPHIE B OTJIMYUE OT

CBETOBBIX JTyueil BUAMMOIO y4acTKa CIIEKTPA U yIbTPAPUOIETOBBIX JTyUei HIMEIOT ropas/io
MEHBUIYIO JITUHY BOJIHBI

4. Kakuie BOJIHOBBIC SIBJICHUS IPUCYILH PEHTT€HOBCKOMY U3JIYYEHUIO?PEHTIEHOBCKOE U3ITyUCHHE

MPEJICTABISET COOO0M AIIEKTPOMATrHUTHBIC BOJIHBI, OHOOOHAPYKUBAET NU(PPAKIIHIO, HHTEPPEPEHITHIO,

noJIpu3alrio- TO €CTb — ABJICHUA,

I Yl\.a_)’].l_l,l/l bBbUUM bri/laivl bUJIr.
neaka |IlokazaTenn oleHKH
3 TeKkCcT MOHAT BEPHO, B OTBETAX HAa BOMPOCHI COIEPIKATCS OIINOKY .
4 TekcT MoHSAT BEpHO, B OTBETAX COAEPIKATCS OJMH-/[BA HEJIOUETA.
5 [IpuBeneHs! npuMepbl MOJHBIE U HCUEPIBIBAIOLIKE.

Texymmnid KOHTPOJIb NeS

®opma kouTpoJsi: KontponbHas pabota (Onpoc)

OnucarenbHas yacTh: [IncbMeHHast KOHTpOJIbHAS PaboOTa MO TeMe
3aganne Nel

B HekoTOpy10 TOUKY MPOCTPAHCTBA MPUXOAAT KOTEPEHTHBIE BOJIHBI C ONITUYECKON Pa3HOCTHIO X012 6

MKM. OTpenenuTh - IPOU30HIeT yCHIIEHUE WK ocablieHHe CBeTa B JaHHOW TOYKE, €CJIU JJIMHA BOJIHBI

4.Q0.
abria =TOoVUnm.

Orenka |Iloka3zarenu oLeHKH

3 3anucaHo ycioBrue MakcuMyma. OTBET He MOJIYUYeH UM OH HEBEPHBIH.
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4 HpI/IBeI[eH HpaBI/IHLHHﬁ Y TIOJIHBIN OTBET ¢ HEOOIbIITUM HCA0YCTOM.

5 [IpuBeneH nMpaBUIBHBIN U MOJIHBIN OTBET.

Saganue No2

KaxkoBa onTuueckas Pa3HOCTD X04a ABYX KOI'CPECHTHBIX MOHOXPOMATUYICCKHX BOJIH B BCHICCTBC,

aOCOJTIOTHBIN TTOKA3aTelb MPEJIOMIICHUS KOToporo 1,6 eciiu reoMmeTpuyeckas pa3HoCTh xoaa 2,5 cm?

T O ao
OLCHKU

Ouenka |Iloka3zarenu

3 [IpaBunbHO HaiineH oauH U3 mapaMmeTpoB. JInbo- 3anucanbl GopmyIbl (ONTHYECKAs Pa3HOCTh
X0J1a ¥ yCJIIOBUE€ MAaKCUMyMa) HO OTBET He HaieH.JIn0o- ommOKy B IepeBOC €IUHMII.

4 [IpaBunbHO 3anucanbl (HOPMYIIBI, HaliIeHbl 00a TapaMeTpa, HO €CTh He3HAYUTENbHAs
MareMaTh4ecKas OIImoKa.

5 [IpuBeneH MpaBUIBHBIN U OJIHBIN OTBET.

3ananne Ne3
Kakum Oyzner ka3aThCsi LIBET 3€JIEHBIX JIMCTHEB, €CIIM CMOTPETh HAa HUX Yepe3 KPAaCHOE CTEKIIO?
[IpuMepHBIii OTBET:

3eJIeHbIC TUCThS 6yIIyT Ka3aTbCs YCPHBIMU, T.K. KpaCHBIﬁ CBeTO(I)I/IJ'ILTp IMPOITYCKACT TOJIbKO KPACHBIC
JIY4H. 3CJICHAs COCTABJIAIOIIAA 6y21€T TaCHUTHCA.

Ouenka |[loka3zarenu oueHku

3 JlaH npaBUIIbHBIN OTBET 06€3 00BsACHEHUS (PU3NUECKOH CYIIHOCTH.
4 JlaH npaBUIBHBIN, HO HE TTOJHBIN OTBET

5 JlaH IpaBUJIbHBIN U MTOJIHBIA OTBET

3aganue Ne4

Brosb riiaBHOM onTHYecKoid ocu codbuparomieit TuH3bI ¢ PoKyCHBIM paccTosiHueM F = 12 cM pacnonoxeH

npeamer BA. Konern koroporo Haxoautcst Ha pacctossauu d1 = 17,9 cM ot nmMH3bI, @ Havano - Ha

A 101 . . I u3o6paxenuss BIA1 npenmera.
AVLLU TUATIIYRYL UL 16,1 VM. 11A¥I/A¥11C JIInLrrnuv _yDleYl‘:‘lbnYlb

OI_ICHKa Ilokazarenu OoLICHKH
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3 3anucaHbl HEOOXOAUMBIE U JOCTATOUHBIE [T pelieHus 3aaaun popmynsl. Caenan yeprex. B
pacyeTax ecTh ONIMOKa WM HEe 00Jiee IBYX HEIOUYETOB.

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS pelieHus 3aaaun popmyssl. Caenan 4epTex.
.B pacuere nnm uepTexe NOMyIIEH HETOYET WK aprupMeTHIECKas OITHOKa.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOUHBIE JUISI PEIICHUs 3a1a4u (popMyIIbl. BEIIOTHEH uepTexk.
Cnenan BepHbIN pacueT. BrinonHeHna npoBepka pa3MepHOCTH.

3ananue NS

Ha mudpakuuonnyto pemerky ¢ nepuogaom d = 0,005 MM HOpMaJIbHO K €€ TOBEPXHOCTH MaJacT

MapauieIbHbIN Ty40K MOHOXPOMATHYECKOTO CBETa ¢ JUIMHOW BOIHBI A = 500 HM. 3a pemeTKo,

ImapajiICJIbHO €€ IIJIOCKOCTH, PACIIOJIOKCHA TOHKAs c061/1pa}oma;{ JIMH3a C (bOKYCHBIM PaCCTOAHUCM F=6

CM. quy PaBHO PAaCCTOAHHUEC MCKAY MAKCUMYMaMH IICPBOT'0 U BTOPOT'O OPAJAKOB HAa 3KpPAHE,

OrneHka

v

LAV D \’i“}Ul\CI.JIDHUYl TIIJIUVRKUU 1Y JlYll‘lJDl(.)
Tlokazarenu olleHKHA

3

3anucanbl HEOOXOAMMBIE U IOCTaTOYHBIE 7S peleHus 3a1aun popmyJsl (popmyiia
PELIETKH, PACCTOSTHUE MEK/Yy MaKCUMyMaMH) U BBIIIOJTHEHbI HEOOXOJUMbIE MaTEMaTHUECKHE
npeodpaszoBanus. Crenan yepTex. B ueprexxe pacuerax ecTh OMMOKH, MPUBOASIINE K
HEBEPHOMYO TBETY.

3anucaHbl HEOOXOAMMBIE U IOCTATOYHBIE 7S peleH s 3a1auu (opMyJbl((popMyIa pemeTKH,
paccTosiHUE MEXTy MAKCUMYMaMH1) U BBITIOJIHEHBI HEOOXOIMMbIE MaTeMaTHUYECKHE
npeobpaszoBanus. Crenan uepTex. B pacuere nnm yeprexe 10MyIIeHbl HEI0UETHI, HE
MPUBOJIALINE K OIHOOYHOMY OTBETY

3anucaHbl HEOOXOAMMBbIE U IOCTATOYHBIE /IJIs pellieHus 3a1auu (opMyJIbl((popMyIa pemeTKH,
paccTosiHUE MEXTy MAKCUMYMaMH1) U BBITIOJIHEHBI HEOOXOIMMbIE MaTeMaTHUECKHE
npeobpa3oBanus...Beimonnen yeprex. Crenan BepHbIid pacdyeT. BrimonHeHa mpoBepka
pa3sMepHOCTH.

3ananue Ne6

Ha pudpakunonnyio pemnerky HopMaiabHO K €€ TOBEpXHOCTH MalaeT NapaiebHbIN My4YOK JIyden ¢

Nual,0cm

JUTHHOM BOJIHBI A,.= 0,5MKM. HOCTOHHHaﬂ pemetku d= 5,0 MkMm. OnpeenuTe YUCo MTPUXOB
W MaKCHMaJIbHbBIM MOPSAJOK CIICKTPA KT

Ornenka

ITokazarenu oLiIeHKH

3

3anucaHbl HEOOXOIMMBIE U JOCTATOYHBIE JUI pelieHus 3aaaun Gopmybl(dhopMyiia peieTKy,
YHCIIO IITPUXOB, MAKC MOPSAJOK CIIEKTPA) U BHIMOJIHEHBI HEOOXOIMMbIE MaTEMaTHYECKUE
npeobOpazoBanus... Cienan yeptex. B pacdyerax ects ommobka wim He 6oJiee TBYX HEIOYETOB.
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3anucaHbl HEOOXOAMMBIE U IOCTATOYHBIE TS pelleHus 3a1auu (opMyJbl((popMyIa pemeTKH,
YHCIIO MITPUXOB, MAKC.IMIOPSIOK CIIEKTPA) M BBITIOJHEHBI HEOOXOIMMBbIE MAaTEMaTHUECKUE
npeobpazoBanus... Caenan ueprex. .B pacuere unm yeprexe A0OMyIIEH HEOUET UK
apudmernyeckas omuokKa.

3anucaHbl HEOOXOAMMBbIE U IOCTATOYHBIE 7S pelieHus 3a1auu (opMyJbl((popMyIa pemeTKH,
YHCIIO IITPUXOB, MAKC MOPSIIOK CIEKTPA) U BHIMOJIHEHBI HEOOXOAUMbIE MATEMATUYECKUE
npeodOpazoBanus...Beimonnen yeprex. Crenan BepHbIid pacdyeT. BrimonHeHa mpoBepka
pa3sMepHOCTH.

3ananue Ne7

C MOMOIIBIO TOHKOM CO6PIp&IOH.[€I>i JIMH3bI ITOJIYYaCTCA ,HeﬁCTBHTCHBHOC YBCIIMYCHHOC I/1306pa)KeHI/IC

IUIOCKOI'O IMpeaMeTa. Ecmu NpeaAMCT HAXOAUTCA HAa PpaCCTOSAHUN d=6cmor JIMH3BI, TO I/I306pa)KCHI/I€

IIOJIy4acTCs YBCIMYCHHBIM B 2 pasa. Ha ckoinpko HaJd0 CMECTHUTDb IPCAMCT, YTOOBI IMOJIYUYHUTDb

10 9
PIS‘OGP‘H?KCHMU, YBCIIITSCHHOC B TUPas?

Ouenka |[loka3zarenu oueHku

3 3anucaHbl HEOOXOMMBbIE U JOCTATOYHBIE TS pelieHus 3a1a4u (GopMyJibl (popMyIia JIUH3HI,
yBenudeHue JnH3bl). Crenan yepTex. B pacuerax ects ommoOKka wim He 6oJiee IBYX
HEJ0YETOB.

4 3anucaHbl HEOOXOIMMBbIE U JOCTATOYHBIE JUIs pelieHus 3aaaun Gopmysisl (popmyia JIMH3HI,
yBenuueHue auH3bl). Crenan yeprex. .B pacuere unum ueprexe JOMyLIEH HEA0UET WU
apudmernyeckas omuoka.

5 3anucaHbl HEOOXOMMBbIE U JOCTATOYHBIE TS pelieHus 3a1a4u (GopMyJibl (popMyIia JIUH3HI,
yBenuueHue JuH3bl). Boinonnen yeptexx. Caenan BepHbIi pacueT. BolnonHeHa nposepka
pa3MepHOCTH.

3aganue Ne§

OKas3aTcjinu OLCHKH

I}
\ Jﬂbyl YIvL:

3 3anucana ¢popmysia CBA3M MacChl U SHEPTHH.

4 3anucana ¢hopMyIia CBS3M MAacChl U SHEPTUH, ClIeNIaH pacueT Macchl. OmunbKa B mepeBoje
CAUHUII.

5 3amaya penieHa noiHo u npaBuibHO. [lomyden oTBeT B kT (wn B T) Crenana npoBepka

pPa3MEpHOCTH..
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Texkymuit KOHTPOJIb Ne6

®opma koutpoas: KorrponsHas padora (Ompoc)

OnmncarteqbHas 4acTh: [[McbMeHHAss KOHTPOJIbHAS paboTa Mo TeMe
3ananue Nel

Pacckaxxute KOpoTko 006 OTKpBITUH ['epiieM 371eKTpOMarHUTHBIX BOJIH.

[Ipumep oTBeTa:DneKTpoMarHuTHbIE KosieOaHusl U BOJHBI I epI moyyai 3a c4eT Bo30yKJI€HUs! cepuun
UMIIYJIbCOB OBICTPOIIEPEMEHHOI0 MOTOKA B BUOpATOpE MPU MOMOIIY UCTOYHHMKA ITOBBILIEHHOTO
HanpspKeHUs. BhICOKOYacTOTHBIE TOKM MOXHO OOHapY KUTh MPU MOMOIIM KOHTypa. YacToTa KosebaHuit
IIpU 3TOM OyJIeT TeM BBILIE, YEM BBIIIE €0 eMKOCTh M HHAYKTUBHOCTH. HO mpu 3TOM Oosiblast yactoTa
HE SIBJIAETCS TapaHTUEN MHTEHCUBHOIO MOTOKA. [ MpOBEAEHU CBOMX OIBITOB [ epI] mpUMeHWII
JOCTaTOYHO MPOCTOE YCTPOICTBO, KOTOPOE CETrOIHs TaK U Ha3bIBaIOT — "BUOpaTop ['epua’-
KoJ1e0aTeIbHbIM KOHTYP OTKPBITOTO THIIA.

Ouenka |Iloka3zarenu oueHku

3 [IpaBunbHO niepeaHa CyTb OTKPBITHUS.

4 Pacckas comepuT ynoMmuHaHHe 00 OTKPBITOM KOJIeOaTeIbHOM KOHTYPE.
5 Paccka3s cogepxut ¢puznueckoe o6ocHoBaHUE n3nyyeHus OMB

3amanme Ne2

[IpounTath TEKCT U3 HAYYHO-TIONYJSIPHOM cTaThu (coobmenuss CMU, cratbu uaTepHeTa). OTBETUTH HA

BOIIPOCHI K TCKCTY

[Ipumep:
OTKpBITHE PEHTIC€HOBCKUX JIy4eH

PentrenoBckue yun 66U OTKPBITHL B 1895 1. Hemenkum ¢uszukom Bunbrensmom Pentrenom. Pentren
3aMeTHJI, YTO PU TOPMO>KEHUH OBICTPBIX DJIEKTPOHOB Ha JIFOOBIX MPEISATCTBUAX BOSHUKAET CHILHO
MIPOHMKAIOIIee U3IIydeHUEe, KOTOPOE YUEHbIH Ha3zBal X-JIydyaMu (B AajJbHEHIIEM 32 HUIMH YTBEPAUTCS
TEPMHH «PEHTIeHOBCKHE Tyun»). Korna Pentren nepxkan pyky Mexay TpyOKOH M SKpaHOM, TO Ha IKpaHe
ObUIM BU/IHBI TEMHBIE TEHU KOCTEH Ha (oHe OoJiee CBETIBIX OUEPTAaHUM BCEH KUCTU PYKH.

CxeMa COBpEMEHHOM PEeHTI€HOBCKOW TpyOKHM I oTy4yeHus: X-Iydel mpecTapieHa Ha pucyHke. Karon
1 mpencraBnsieT co00i MOIOTPEeBaeMyIO BOIb()PaAMOBYIO CIIUPAIIh, HCIYCKAOUIYIO AJIEKTPOHBI. [T0TOK
3JIEKTPOHOB (POKYCHPYETCs ¢ OMOILBIO LIMJIMH/PA 3, a 3aTeM COyAapsieTcs ¢ METAIINUYECKUM
aneKTpoaoM (aHoaoM) 2. Ilpu TopMOKEHUH 3JIEKTPOHOB ITyYKa BO3ZHUKAIOT PEHTT€HOBCKUE JIyUH.
HanpsbxeHne Mexay aHOAOM M KaTOJIOM JJOCTUTaeT HECKOJIBKUX JECSITKOB KUIOBOJBT. B TpyOke
co3aeTcs ITybOKHMil BAKyyM; JaBICHHME Ta3a B Heil He npebimaer 107~ MM pr. cT.

CornacHo MpOBEIEHHBIM UCCIIEI0OBAaHUAM, PEHTT€HOBCKUE JIyYH JE€HCTBOBAJIM Ha (JOTOIIACTUHKY,
BBI3BIBAJIM HOHU3ALUIO BO3yXa, HE B3aMMOAECUCTBOBAIIU C YIEKTPUYECKUMU U MAarHUTHBIMU TOJISIMH.
Cpa3y ke BO3HUKJIO MIPEATNON0KEHHUE, YTO PEHTT€HOBCKHE JIyYU — 3TO 3JIEKTPOMArHUTHbIE BOJIHBI,
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KOTOpBIE B OTJINYME OT CBETOBBIX Jy4eil BUIUMOIO YYaCTKa CIEKTpa U YIbTPa(HONIETOBBIX JIydei UMEIOT
ropaszio MEHBIIYIO AJIHHY BOJIHBL. HO eciu peHTreHOBCKOE U3Ty4YeHHUe MpeICTaBIseT coO0i
AJIEKTPOMAarHUTHBIE BOJIHBI, TO OHO JIOJKHO OOHApYKUBATh AU(PPAKINIO — SBJICHUE, IPUCYIIEE BCEM
BUJaM BOJIH. J{udpakunio peHTIeHOBCKUX BOJIH YAAJI0Ch HaOmM01aTh Ha KpucTamiax. Kpucrami ¢ ero
MEePUONYECKON CTPYKTYPOM U €CTh TO YCTPONUCTBO, KOTOPOE HEU3OEKHO JTOJIKHO BbI3BATh 3aMETHYIO
TU(PaKLIUI0 PEHTTEHOBCKHUX BOJIH, TaK Kak JJIMHA UX OJU3Ka K pa3MepaM aTOMOB.

1.CornacHo TeKCTy, PEHTI€HOBCKHE JTy4Hd 00pa3yroTcs

1) npu pacnpocTpaHeHUH JIEKTPOHOB B BaKyyMe

2) npu pacupOCTPaHEHUH JEKTPOHOB B ra3ax

3) npu pe3KOM TOPMOKEHUH OBICTPBIX 3JICKTPOHOB Ha MPEMATCTBUU

4) npu B3aUMOJCHCTBUM 3JIEKTPOHOB C MOJIEKYJIaMH ra3a

2.Yt0 sBRseTCS 10Ka3aTe€IbCTBOM BOJIHOBOM MPUPObl PEHTTEHOBCKUX JTyUei?

1) BbICOKasi MPOHUKAIOLIast CIOCOOHOCTh PEHTI€HOBCKUX JIyuei

2) B3aUMOJICHCTBHE C 3IEKTPUUECKUM TOJIEM

3) B3auMo/ieiicTBUE C MAarHUTHBIM MOJIEM

4) nudpaxus Ha KpUcTaIax

3.KakoBa npupoga peHTT€HOBCKHUX JIydeii?

PECHTICHOBCKHUC JIYUU — 3TO 3JICKTPOMATHUTHBIC BOJIHBI, KOTOPBIC B OTIIMYHUC OT CBETOBBIX queﬁ
BHUIUMOI'0 ydacTKa CIICKTpa U y.]'IBTpa(l)I/IOJ'IeTOBI)IX J'Iy‘-ICI)i HUMCIOT Iropasago MCHBIITYIO JJIMHY BOJIHBL

4. Kakue BOJHOBBIE SIBJICHUS MPUCYIU PEHTT€HOBCKOMY H3JTy4EHHIO?

PEHTT€HOBCKOE M3JIy4eHHUE MIPEJICTABISIET COO0M 3JIEKTPOMAarHUTHBIE BOJIHBI, OHO OOHAPYKUBAET
Judpakiuio, UHTEpGEPEHIHIO, MOJIIPU3ALMIO- TO €CTh — SIBJIICHUS], TPUCYIIIE BCEM BHaM BOJIH.

Ouenka |Iloka3arenu oneHKH

3 TekcT NOHAT BEPHO, B OTBETAX HAa BOIPOCHI COIEPHKATCS OIINOKH .

4 TekcT mOoHAT BEPHO, B OTBETAX COAEPKATCS OAMH-[BA HEIOUETA.

5 TekcT noHAT U npoa”anu3upoBad. OTBETHI Ha BONPOCHI OJHBIE U UCUEPIBIBAIOIILE.
3aganue Ne3

Yro Takoe n3otonbl? Kak ux HOJ'Iy‘IaIOT? HpI/IBeCTI/I MMPUMCEPLI UCITOJIB30BaHUA PAJJMOAKTHBHBIX
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HM30TOIIOB.

[Tpumepsi:IIpeBpaienre aTOMHBIX siiEp BEUIECTB B Apyrue anapa. [I[pumMeHenrne paanoakTUBHBIX
M30TONOB U MEUYEHBIX COEAMHEHU I UCCIIEIOBAHUs OPraHOB U CUCTEM YEJIOBEKA C LIENBIO
pacro3HaBaHUs U JieueHus 0oJyie3Hel. PanoakTHBHBIN METO/I aHalIM3a BElIeCTBa. Paaron3oTonHbie
WCTOYHUKHU DHEPTUU.

Onenka |Iloka3arenu oueHkH

3 B otBete conepxaTca HEAOYETHI UM OTBET HETOJIHBIMN.
4 B oTBeTe conepxarcs 0AMH-1Ba HENOYETA.

5 [IpuBeneHb! NpUMepHI OJHBIE U NCUEPIIBIBAOIIE.
3aganue Ne4

Hepe‘II/ICHI/ITB (baKTOpr BOSI[GIZCTBPIH paauannu Ha OpraHru3m 4CJI0BCKAa U METOAbI 3allUThI OT paaualuu

[Ipumep otBera:

(dakTopbl Bo3aeiicTBUSA paguanuu
1. Bpems — yeM MeHbIIE IPOIOJKATEIBHOCTh BO3ACHCTBHS, TEM JIyUIlE;
2. Paccrosinue — yeM gaiplie OT UICTOYHMKA paJualvy, TEM JIy4lle;
3. IIperpanpl — uem OOJIbIIIE MPEMSATCTBUI MEXAY YETOBEKOM U HCTOYHUKOM PaJOaKTUBHOIO

U3JIy4YCHUS, TEM JIyYlle

Meronbl 3alUTHI:

dusnueckue :

3amuTa BpeMEHEM

3amuTa pacCTOSHUEM

3amuTa SKpaHUPOBaHUEM

JleakTuBaus NPOJyKTOB, 0OBEKTOB

3amuTa OpraHoB JbIXaHUS U KOXKH

BenTunsnus nomeneHuii YMcThIM (He3apakeHHbIM) BOAYXOM

XHUMHUYECKUE

Hcnons3oBanue paguonpoTeKTOPOB

Hcnons3oBaHue MCAIpCIIapaToB
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CaHI/ITapHO-FI/IFI/IeHI/I'—IGCKI/IC MCPOIIPUATHA

Hcnonn3oBanme 3alIUTHBIX MAaTCPHAJIOB

buonornueckue:

HCIIOJIb30BAHHUEC MMPOAYKTOB , CBA3LIBAIOIIUX PAJUOHYKINABI

HUCITIOJIB30BaHNEC BUTAMUHOB

CKOPCHHUEC MPOLECCCOB BBIBCACHUS PAAVOHYKIIMIOB N3 OpraHru3Ma

Onenka [IlokazaTenu oueHKH

3 B npuBeneHHbIX akTOpax U METOJaxX COAEPIKATCS HEJOUYEThI UM OTBETHI HEMOJIHbIE ( He
MeHee 2/3 npaBUIIbHBIX OTBETOB).

4 B npumepax conepxkarcst OqUH-Ba HEAOYETA.

5 [IpuBeneHb! NpUMeEpHI OJIHBIE U NCUEPIBIBAOIIE.

3ananue NeS

1. CKOJIBKO HYKJIOHOB, TPOTOHOB U HEUTPOHOB COAEPKUTCA B siApe ypana 92 U235?

2. IIpu 6ombapaupoBke amromuuus 13A127 a-gactumiamu oOpasyetcst uzoron ¢ocdopa 15P30. Kakas
JaCcTUIIA UCITYCKAETCS MIPH STOM SIIEPHOM IpeBpalieHnn? 3anuinTe ACPHYI0 PEaKIIUIO.

3. [lepuoa nonypacmnaja paainoakTuBHOTo Honaa-131 pasen 8 cytok. PaccuuTaiite, 3a kakoe Bpems
KOJIM4EeCTBO aToMOB Hoaa-131 ymensiutcs B 1000 pas.

4. Onpenenute AeQeKT MacChl, SHEPTHIO CBSI3H U YICIBbHYIO SHEPTHIO A1pa aTomMa a3ota 7N14.

5. B kakoii aneMeHT npeBpaiiaercsa uzoromn topus 90Th232 nocne a-pacmnana, 1ByX -pacnafoB U ele
OJIHOTO O-pacmaaa?

Onenka |Iloka3arenu oueHkH

3 [IpaBuibHO pewiens! 3 U3 S 3axa4
4 [IpaBunbHO pemens! 4 U3 5 3agau
5 [IpaBuiibHO peieHs! S U3 S 3a1a4
3ananue Ne6

[IpuBeauTe mpuMepsl OTKPBITUH, CIY>KAIIMX JOKA3aTeIbCTBOM CIOKHOM CTPYKTYpBI aTOMA.

OTKphITHE 2IIEKTPOHA, panuoakTuBHOCTH. [lepnoanueckuit 3akon Menneneesa, GoTodPpheKT, ONbITH
Pesepdopra (o kaxaoM HY>KHO HEMHOTO paccKas3arh)

Ornenka

ITokazarenu oLiIeHKH
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OTBeT HeMOMHBIN (IPUBEAECHBI TPUMEPHI, HO HET OIMCAHUS OTKPBITHIA)

OTBeT BEpeH,HO B OMMCAHUH OTKPBITUI COAEPKATCSI HETOUHOCTH)

OTBeT BEpHBIi1, IOJIHBIHI, pa3BEPHYTHIN, apryMEHTUPOBAHHbIH.
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