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1. TACITOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. Ha3naueHue, HeJb 1 32724 (GOHIA OLIEHOYHBIX CPEICTB

®onn orneHOUHBIX cpeAcTB (nanee - ®OC) no yueOHON AUCITUTUIMHE TPE/I-
CTaBJISET COOOM KOMIUIEKT METOAUYECKUX U KOHTPOJBHBIX U3MEPUTEIHHBIX MaTe-
pHAJOB, OLICHOYHBIX CPEJCTB, MPEIHA3HAUYECHHBIX IS aTTECTAlUMU O0Yy4YaroIIUXCs
Ha COOTBETCTBUE MX MEPCOHAJBHBIX JOCTHKEHUN MOATAMHBIM TPeOOBAHUSIM TPO-
rpaMMBbl MOATOTOBKH CHEIUAIMCTOB CPEIHErO 3BE€HA 110 CIIEUUAIbHOCTH (TEKYILHMA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS aTTECTALIHS).

®donp oneHouHbIx cpeactB nmo auciumanae OOJ1.06 dusuka pazpaboran
coriacHo TpeboBanusiM GI'OC CIIO u sBasieTcss HEOTHEMIEMOM YacThIO peaan3a-
MU TPOrpaMMbl MOJTOTOBKH CIEHHUAIMCTOB CPEHEr0 3BeHa IO CIEIHATIbHOCTU
15.02.16 TexHon0rHsi MAIIMHOCTPOCHUS.

Lenpro ¢GoHAA OLICHOYHBIX CPEICTB SIBISIETCS YCTAHOBJIEHHE COOTBET-
CTBUS YPOBHsS NOAroToBKM oOywarouuxcs tpedoBanusam OI'OC CIIO cnenu-
anbHOCTH 15.02.16 TexHOIOTUS MAIIMHOCTPOEHNS .

3amaun OOC:

— KOHTpPOJIb U YIPaBJIECHUE MPOILIECCOM MPUOOPETEHUST 00yUYarOIIUMUCS He-
O0OXOJIMMBIX 3HAHWM, YMEHUH, MPAKTUYECKOTO OIMbITA U OCBOCHHS KOMIIETCHIIHH,
onpeaeneHubix ®I'OC CIIO;

— KOHTPOJIb U YIPaBJIEHUE JOCTUKEHUEM IIEJIe MpOorpamMMsbl, ONpeeNICH-
HBIX KaK Ha0Op 00X U NPOPECCHOHATIBHBIX KOMIIETEHIUH;

— OIIEHKA JOCTHKEHUI 00YyYarolUXCcs B poliecce 00yUYEHUs C BbIIEIEHUEM
MOJIOKHUTENIBHBIX / OTPHUIATENBHBIX PE3YJIBTATOB U IJIAHUPOBAHKME TIPEIyIpexaa-
IOIUX / KOPPEKTUPYIOITUX MEPOTIPUSITHIH;

— o0OecrieueHre COOTBETCTBUSI pe3yJbTAaTOB OOy4YeHHUs 3ajayaM Oynylieu
PO EeCCUOHATILHON AESITENbHOCTH YEPE3 COBEPILICHCTBOBAHME TPATULMOHHBIX U
BHEJIPEHUE NHHOBAIMOHHBIX METOJIOB OOYUCHMUS;

— JIOCTH)KEHHE TaKOTO YPOBHS KOHTPOJS M YIPaBJICHHUS KA4YECTBOM 00pa3o-
BaHMUsI, KOTOPBIN oOecreuni Obl MpU3HaHUE KBAIM(PUKALUNA BBIITYCKHUKOB paboToO-
JATENSIMU OTPACIIH.

@DOHJT OLIEHOYHBIX CPEACTB BKJIIOYAET B €0 KOHTPOJIbHO-OLIEHOYHbIE CPE/I-
cTBa (3a7aHKs U KPUTSPHUH KX OICHKH, a TaK)Ke onmucaHus (GOpM M TPOIEaAyp) AJIs
MIPOBEICHUS TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W MPOMEXYTOUYHOM aTTecTaluu
(ompeneneHus KauecTBa OCBOCHUS OOYYAIOUIMMHUCS PE3yJIbTATOB OCBOCHUS y4eO-
HOW TUCUUIUTMHBI (YMEHUHN, 3HaHU, TpakTuyeckoro onbita, [TK u OK).

®OC obecrieunBaeT MOITANHYIO (TEKYIIMA KOHTPOJb) U WHTErPATBHYIO
(mMpoMeXxyTOYHasi aTTeCTalrs) OLEHKY YMEHHM U 3HaHUN 00ydYaromuxcs, mpuoo-
peTaeMBbIX Tpu OOYYCHUH MO0 Y4eOHOU AUCITUIUIMHE, HAIPaBIECHHBIX HA POPMUPO-
BAHWE KOMIIETEHLINM.

dopMoit TPOMEKYTOYHOW aTTeCTallUU MO YYCOHOW TUCIUTIIIMHE SIBIISETCS
IK3aMeH, TP PepeHIMPOBAHHBIN 3a4eT.



1.2. Pe3yabTaTsl ocBoeHus yueOHoi qucuuminnbl QO/1.06 @usuka, noaiexaiiyue npoBepke.

B pesynbrare arrectanuu no yueoHou nuctuinae O0.06 ®usuka
OCYILIECTBIISIETCA KOMIUIEKCHas mpoBepka npeaycMoTpeHHbIXx @I'OC CIIO 1o crnenualbHOCTH U paboydei mporpamMmoit
CICAYIONIUX YMEHUN U 3HAHUH, TPAKTHUECKOTO OIbITa, a TAK)Ke TMHaAMUKa ()OpMUPOBAHUS KOMITCTSHIIHI:

Koabl 1 HaumeHOBaHM S
pe3yJbTaToB 00y4YeHUsI
(ymeHus1, 3HAHUS, IPAKTHYECKUH OIBIT, KOM-
TICTCHIINH )

IToxa3arTenn
OLIEHKH pe3yJibTaTa

®opMBbI U METO/IbI KOH-
TPOJIsl ¥ OLIEHKH pe3yJbTa-
TOB 00y4eHHs

OK 01. BriOuparp crocoObl pemeHus 3aaad
npoeCCUOHATIBHON JeSITEIbHOCTH PUMEHHU-
TEJIbHO K Pa3IMUHbIM KOHTEKCTaM;

- c(hopMHUPOBATH MIPEICTABICHHS O POJIM B MeCTe (PU3UKH U
aCTPOHOMHHU B COBPEMEHHOM HayyHOM KapTHHE MHpa, O CUCTe-
MooOpa3ymomueil ponu GU3UKU B Pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJE POCCUICKUX U
3apyOeKHBIX YUYEHBIX-(DU3MKOB B PA3BUTHE HAYKH; [TOHUMaHHE
(U3NYECKON CYIIHOCTH HAOIOJAaeMbIX SIBICHUH MHKpPOMHUPA,
MaKkpoMHUpa ¥ MeraMupa; HOHUMaHHEe POJIM aCTPOHOMUU B IpaK-
TUYECKOU JEATEIbHOCTH YEJIOBEKA U

JaJIbHENIIEM Hay4YHO-TEXHUYECKOM Ppa3BUTHM, POJIU (U3UKH B
(dopMHUpoBaHUN Kpyro3opa M (YHKIHOHAIBHOM TI'PaMOTHOCTH
YeJloBeKa JJIs PEeleHUs] IPaKTUYECKUX 3a1a4;

- chopMHpOBaTh YMEHMS PElIaTh pacueTHbHIC 33Jjauu C SIBHO
3aJaHHON (DU3NYECKON MOJIENbI0, UCIIONb3Ys (PU3HMUECKUE 3aKO-
HbI ¥ IPUHLIMIIBI; HA OCHOBE aHaJM3a. YCIIOBUS 3a/1a4d BHIOUpATh
(U3MYECKYI0 MOJIENb, BBIIEIATh (PU3HUECKUE BETUYUHBI U (op-
MyJIbl, HEOOXOJUMBIE ISl €€ PEIIeHHUs, NMPOBOJIUTH pacueThl U
OLIEHUBATh PEAIbHOCTh MOJYYEHHOI'O 3HAa4eHUsl (U3NYECKOl Be-
JIMYMHBI; penlaTh KaueCTBEHHBIE 3ajaul, BBICTpAUBas JIOTHYECKU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKIEHUN C ONOPOM Ha H3y-
YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;
BIIA/IETh OCHOBOIOJIaratouMu ¢u3NYeCKUMU  TTOHS-
TUSMU U BEJIMUYMHAMH, XapaKTepU3YIOUIMMH (pU3HUecKue mporec-
Chbl (CBA3aHHBIMU C MEXAaHUYECKUM JABM)KEHHEM, B3aUMOJICHCTBU-
€M TeJl, MEXaHWYECKUMHU KOJeOAHUSIMM U BOJHAMM;, ATOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM BEILIECTBA, TEIJIOBBIMU IIPOLIECCAMY,

-Ha0JII0IGHUE 332 XOJIOM BbI-
MOJIHEHUSI  J1a0OpPaTOPHBIX
pabot Nel-15.

-OllEHKa pPe3yJbTaTOB BHI-
MOJIHEHUSI W 3alIUThI JIabo-
paTopHbIX pador 1-15.
-YCTHBII OIIpOC.
-BBINIOJITHEHHUE KOHTPOJIBHOMN
paboTHI.

-OIleHKa pe3y/lbTaTOB BbI-
IIOJIHEHHSI KOHTPOJIBHOW pa-
OOTBHI.
-T€CTUPOBAHUE
KOHTPOJIb).
-Ha0JII0ICHUE 332 XOJIOM BBI-
MOJTHEHUS] UHAUBUIYAIBHOTO
MIPOEKTA.

-OIleHKa pe3y/lbTaTOB BbI-
MTOJTHEHUS WHAWBHYyaTBHOTO
IPOEKTA.
-nudpepeHpoBaHHbIA  3a-
9ET.

-9K3aMeH.

(BXOHOM




JJEKTPUYECKUM U MAarHUTHBIM TOJISIMH, JIEKTPUUYECKHUM TOKOM,
ANEKTPOMArHUTHBIMU KOJICOAHUSAMHU U BOJHAMH; ONTHYECKUMHU
SIBJICHUSIMU; KBAaHTOBBIMU SIBJICHUSIMH, CTPOCHUEM aTOMa U aTOM-
HOTO s7pa,

PaIMOaKTUBHOCTBIO); BJIAJIEHUE OCHOBOIOJIAralOIIMMHU aCTPOHO-
MHYECKUMH MOHATHUSIMU, MTO3BOJSIOMIMMU XapaKTepHU30BaTh IPO-
LIECChI, MPOMCXOSAIIME Ha 3BE€3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJaKTUYEeCKOU cpefie; MBUKEHNE HEOECHBIX Tell, SBOIOIUI0
3Be3 U BeeneHnnoi;

- BJIAJETh 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMHU

(3akoH BcemupHoro tarotenus, I, I u 11l 3axoHbI

— HproTOHA, 3aKOH COXpAaHEHUsS MEXaHMYECKOW SHEPruH, 3aKOH
COXpaHEHHUs UMITYJIbCA, MPUHIUI CYNEPHO3ULUU CUJI, TPUHIUI
PaBHONPABHOCTH MHEPUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOCHHMsS BEILECTBA, I'a30BbIE 3aKOHBI,
MEPBbI 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAaHEHHS 3JEKTpuye-
CKoro 3apsja, 3akoH Kynona, 3akon Oma ajisi y4acTKa IIeTH, 3a-
koH Oma i TOJHOM 3JIEKTPUYECKOM 1enu, 3akoH J[xoyns -
JleHla, 3aKOH AIEKTPOMAarHUTHOW HMHAYKIIMH, 3aKOH COXPaHECHUS
SHEPIrUH, 3aKOH MPSIMOJIMHENHOIO PACIPOCTPAHEHHUS CBETA, 3aKOH
OTPaXXEHUSI CBETA, 3aKOH MPEJIOMIICHUS CBETA; 3aKOH COXPaHEHHUS
JHEPIrUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHUs JJIEK-
TPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHHSI MAacCCOBOTO YHCIIA, MOCTY-
natel bopa, 3aK0H paguOaKTUBHOTO pacmaja); YBEpPEHHOE UCIOIb-
30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHanu3e (PU3MUECKUX
SIBJIEHUM U MPOLIECCOB.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEIICTBA
MOMCKa, aHaIu3a U UHTEepIpeTauu HHpopma-
UK 1 MTHPOPMAIIMOHHBIE TEXHOJIOTUHU /IS BBI-
NIOJTHEHUS 33a4 NPO(eCCHOHANBHOM JesITeNb-
HOCTH;

-yMEeTh YYMTHIBATh TPAHUIIBI NMPUMEHEHUS] U3YUYEHHBIX (U3nde-
CKUX MOJIeNIeli: MaTepuaabHas TOUKa,

WHEepIMaabHasl CHCTEMa OTCUeTa, UJIeaTbHBIN Ta3; MOJIETN CTPOe-
HUS Ta30B, JKUJIKOCTEH W TBEPJBIX TEJ, TOUYCUHBIN dJIEKTpUYEC-
CKHI 3apsij, siiepHas MOJIeb aTOMa, HYKJIOHHAsE MOJIETh aTOMHO-

-Ha0JII0JIeHHEe 3a XOJIOM BBI-
NOJIHEHUSI  J1a0OpaTOPHBIX
pabot Nel-15.

-OlIEHKa pe3yJbTaTOB BbI-
NOJHEHUsI W 3alUThl J1abo-
paTopHbIX padoT 1-15.
-YCTHBIH OIpOC .
-BBIIIOJIHEHUE KOHTPOJIBHOMN
paboTHI.




o si7jpa MpH pelieHnr GU3NYECKUX 3aay.

-OllECHKa pPe3yJbTaTOB BbI-
IIOJIHEHHSI KOHTPOJIBHOW pa-
OOTHI.
-TeCTUPOBAHUE
KOHTPOJIb).
-Ha0JII0JICHNEe 32 XOJIOM BBI-
MOJIHEHUS] UHAUBUAYAIBHOTO
IPOCKTA.

-OllCHKa pPe3yJbTaTOB BbI-
TIOJTHEHUSI UHANBUIYAIbHOTO
MPOEKTa.

-G depeHITPOBAHHBINA  3a-
Yér.

(BxoaHOM

-9K3aMEH.
OK 03. IlnaaupoBaTh ¥ peayM30BbIBATh COO- | -BIAJETh OCHOBHBIMM METOJAMM HAYYHOT'O ITO3HAHMS, UCIIONb3Y- | -HAOIIOJEHUE 32 XOJOM BHI-
CTBEHHOE MNpPO(ECCUOHAIBHOE U JIMYHOCTHOE | €MBIMHU B (usnKe: NPOBOAUTH NPAMBIE U KOCBEHHBIE U3MEPEHUS | [IOTHEHHUS 1a00paTOPHBIX

pasBUTHE, NPEANPUHUMATENILCKYIO JEATelb-
HOCTh B MPO(eCCHOHABHON cdepe, NCTIOTB30-
BaTh 3HAHUS IO MPAaBOBOW M (PMHAHCOBOH rpa-
MOTHOCTHU B PAa3JIMYHBIX KU3HCHHBIX CHUTyalU-
AX;

(bu3MUeCKUX BETUYMH, BHIOMpAs ONTHUMAIbHBINA CIIOCOO HM3Mepe-
HUS ¥ WCIIONIb3YSl M3BECTHBIE METOJbl OIIEHKH MOTPEUTHOCTEH
W3MEpEHUH, MPOBOJIUTH HCCICIOBAHUE 3aBUCUMOCTEH (hu3mue-
CKMX BEJIMYUH C HMCIIOJIb30BaHUEM MPSIMBIX MU3MEpEHUH, 00Bsic-
HATH MOJIYUYEHHBIE PE3YNbTAThI, UCIIONB3Ys (hHU3HUECKHE TEOPUH,
3aKOHBI U TIOHATHS, U JeTaTh BBIBOJBI; COOMIOIATh MpaBuia 0e3-
OMACHOTO TpyJda MPU MPOBEACHUH HCCIEIOBAHUN B paMKax
y4eOHOr0 DJKCIIEPUMEHTa U Y4YeOHO-MCCIEAOBATEIIbCKON Jes-
TEJILHOCTH C WCIOJBb30BaHUEM IH(PPOBBIX HM3MEPHUTEIHHBIX
YCTPOHCTB M J1abopaTopHOro 000pynoBaHUs; c(HOPMUPOBaAH-
HOCTh TIPEJCTABICHUNH O METOJaX MOTy4YeHHS HAy4YHBIX acTpo-
HOMHYECKHUX 3HAHUMN

-oBaeTh (chopMUpOBaATH TPEACTABIICHHS) MPABHJIAMH 3aIUCH
dbuzmdeckux Gopmyn peabeHOTOUEUHON CUCTEMBI 0003HAYECHU
JI. Bpaiins (Ui ciensix U c1a00BUASIINX 00yYarOIINXCs).

pabot Nel-15.

-OLIEHKa pPEe3yJbTaTOB BbI-
NOJHEHUsI W 3alUThl J1abo-
paTopHbIX padoT 1-15.
-YCTHBIH OIpOC .
-BBIIIOJIHEHNE KOHTPOJIbHON
paboTHI.

-OlIEHKa pe3yJbTaTOB BbI-
NOJTHEHUsI KOHTPOJIbHOM pa-
OOTHI.
-TeCTUPOBaHUE
KOHTPOJIb).
-Ha0JI0JIeHNEe 32 XOJIOM BBI-
MTOJTHEHUS WHAWBHYyaTBHOTO
IIPOEKTA.

-OllEHKa pPe3yJbTaTOB BbI-
HOJTHEHUS! UH/AUBUIYAIbHOTO
MIPOEKTA.

(BXOTHO¥M




-nuddepeHIMpOBaHHBIA  3a-
YET.

-9K3aMeH.
OK 04. DddexkTHBHO B3aMMOAEHCTBOBAaTh M | - OBJIAJIETh YMEHUSAMHU pabOTaTh B IPYIIE C BHIIOJHEHUEM pa3- | -HAaOIIOJEHUE 33 XOIOM BbI-
paboTaTh B KOJIJIEKTUBE M KOMaH/IC; JIMYHBIX COLMATBHBIX POJICH, IIAHUPOBATh PabOTy IPYIIIBL, PAllH- | MONHEHUs  J1aGOPATOPHBIX

OHAJILHO PACIpPEAENATh NEATENIbHOCTh B HECTaHJAPTHBIX CHUTYya-
USAX, aJCKBATHO OIICHMBATh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB
TPYIIbl B peLICHHE pacCMaTpuBaeMoil MpoOIeMbl.

pabot Nel-15.

-OllECHKa pPe3yJbTaTOB BbI-
MOJTHEHUSI W 3allUThI J1a0bo-
paTopHbIX padoT 1-15.
-YCTHBIH OIpOC .
-BBINIOJIHEHNUE KOHTPOJIBHON
paboTHI.

-OllEcHKa pPe3yJbTaTOB BHI-
IIOJIHEHHSI KOHTPOJIBHOW pa-
OOTHI.
-TECTHPOBAHUE
KOHTPOJIb).
-Ha0JII0IGHUE 332 XOJIOM BbI-
MOJTHEHUS! UHAUBUIYAIBHOTO
IIPOEKTA.

-OlleHKa pe3yJbTaTOB BHI-
MIOJTHEHUST UHAUBUTYATBHOTO
MPOEKTA.
-nudepeHpoBaHHbIA  3a-
Yer.

(BXOHOM

-9K3aMEeH.
OK 05. OcymiecTBasATh YCTHYIO U TUCBMEHHYIO | - YMETh Paclo3HaBaTh (PU3NYECKUe SBICHUS (TPOIeCcChl) U 00bsIC- | -HAOII0IeHNEe 32 XOJOM BBI-
KOMMYHHUKAITUI0O Ha TOCYJAapPCTBEHHOM S3BIKE | HATh MX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PABHO- | MOJHEHUS  JIa0OPATOPHBIX

Poccuiickoit ®@enepanuu ¢ y4eTroMm 0COOEHHO-
CTEN COLMAIIBHOTO U KYJBTYPHOI'O KOHTEKCTA;

YCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOTHOE MaJIeHHUE TeT,
JBIDKEHUE TI0 OKPY>KHOCTH, HHEPIIHSI, B3aUMOJICUCTBHE TEI, KOJIE-
OarenpbHOE ABM)KEHHE, PE30HAHC, BOJHOBOE IBMXKEHHE;, TUhdy-
3usi, OPOYHOBCKOE JIBI)KCHHE, CTPOCHHUE >KHIKOCTEH W TBEPIIbIX
TeN, U3MEHEHHe 00beMa TeJl IPU HarpeBaHUU (OXJIKIECHUH ), TeTl-
JIOBOE pPaBHOBECHE, WCIAPEHUE, KOHJCHCAIMS, IJIAaBJIEHUEe, KPH-

pabot Nel-15.

-OlIEHKa pe3yJbTaTOB BbI-
MOJTHEHUSI W 3alllUThI J1abo-
paTopHbIX padoT 1-15.
-YCTHBII onpoc no teme 3.5;
-BBINIOJTHEHUE KOHTPOJIBHOU




CTaJTM3anusl, KAIeHNE, BIAKHOCTh BO3IYXa, CBSI3b CpPEIHEH KH-
HETUYECKOW IHEPrHM TEIJIOBOIO ABMXKEHUS MOJIEKYN ¢ a0COM0T-
HOH TeMITepaTypoii, MOBBIIICHNE JaBJICHN ra3a IpU ero Harpena-
HUU B 3aKPBITOM COCYZIE, CBSI3b MEXKIY MapaMeTpaMu COCTOSHUS
rasa B M30IMpoLeccax; dICKTPU3aNus T, B3aUMOJICHCTBHE 3apsi-
JIOB, HarpeBaHHUE MPOBOJHUKA C TOKOM, B3aMMOJICHCTBHE MarHH-
TOB, DJICKTPOMAarHUTHas MHAYKIHS, AEHCTBHE MAarHUTHOTO IIOJIS
Ha MPOBOJHUK C TOKOM U JABIDKYLIHICS 3apsil, SJEKTPOMAarHUTHBIC
KOJICOaHHUsT ¥ BOJIHBI, NPSIMOJIMHEHHOE paclpoCTpaHCHHE CBETa,
OTpaKeHHe, MpeJoMIIeHne, HHTepdepeHnns, AudpaKus 1 mois-
pu3anus cBeta.

paboTHI.

-OIICHKa pEe3y/IbTaTOB BbI-
TIOJTHEHUSI KOHTPOJIBHOM pa-
OOTHI.
-TECTHPOBAHUE
KOHTPOJIb).
-HaOJII0JICHUE 32 XOJIOM BBI-
MOJTHEHUS] UHAUBUIYATBHOTO
IIPOCKTA.

-OIICHKa pPEe3yJIbTaTOB BHI-
TIOJTHCHUSI UHIMBUIYAJILHOTO
IIPOCKTA.
-nuddepeHIMpOBaHHBIA  3a-
B

(BXOHOM

-3K3aMEH.
OK 07. ConeiicTBOBaTh COXPAHEHMIO OKpYKa- | -BIAJETh MOHATUAMM :@ JUCIEPCHs CBETa; (OTORIEKTPUUYECKHH | -HAOIIOJEHHE 338 XOIOM BbI-
IOIIEH Ccpelbl, pecypcocOepekeHnto, MpruMe- 5pdexr, CBETOBOEC MaBIEHHME, BO3HUKHOBEHWE JIMHEHYATOTO | r1o)THEHMS n1abopaTopHBIX

HATH 3HAHWS 00 M3MEHEHHWH KJIMMaTa, PUHIIN-
bl OEPEXITMBOTO MPOU3BOJICTBA, YPPEKTUBHO
JIEHCTBOBATH B UPE3BBIYAHHBIX CUTYaLUsIX;

CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHAas M HCKYCCTBEHHAs pa-
JTMOAKTHUBHOCTh. - COOPMUPOBATH YMEHUS MPUMEHSTH MOJyYeH-
HbIe 3HAHUS A OOBSCHEHUS YCIOBHU MPOTEKaHUS (HU3UUECKUX
SIBJICHUN B MPUPOJE U JJI NPUHATHUS NPAKTUYECKUX PELICHUH B
TOBCETHEBHOM XU3HM JJIsi  obOecrieueHus 0e30MacHOCTH TPH 00-
paiieHuy ¢ OBITOBBIMM NpUOOpaMU U TEXHUYECKMMH YCTpPOM-
CTBaMH, COXPaHEHUS 3[J0OPOBbS U COOJIIOJICHUSI HOPM DKOJIOTHYe-
CKOTO TOBEJICHUS B OKpY>Kalollel cpesie; MOHNMaHe HeoOX0 -
MOCTH MIPUMEHEHHSI JOCTHKEHUH (PU3UKK M TEXHOJOTUH IS pa-
IIMOHAILHOTO IMPUPOIOOIE30BAHHSI.

pabot Nel-15.

-OIleHKa pe3y/lbTaTOB BbI-
NOJIHEHUS! W 3allluThl J1abo-
paTopHbIX padoT 1-15.
-YCTHBIH OIpOC .
-BBINIOJITHEHNUE KOHTPOJIBHOMN
paboTHI.

-OIleHKa pe3y/lbTaTOB BbI-
IIOJIHEHHSI KOHTPOJIBHOW pa-
OOTBHI.
-TECTHPOBAHNE
KOHTPOJIb).
-Ha0JIIOIEHHE 3a XOOOM BEI-
NOJTHEHUSI UH/AUBUIYAIbHOTO
MPOEKTA.

-OIICHKa pe3y/lbTaTOB BbI-
MTOJTHEHHSI WHAWBHTyaTBHOTO

(BXoaHOM




IPOEKTAa.

-G depeHIIMPOBaHHbINA  3a-
YerT.

-9K3aMeEH.

IIK 1.1. HMcnonb30BaTb KOHCTPYKTOPCKYIO H
TEXHOJIOTHYECKYIO JTOKYMEHTAIMIO MIPU pa3pa-
00TKE TEXHOJOTHYECKHUX IMPOIIECCOB H3TOTOB-
JICHHUS JeTalel MalluH

-YUTATh YEPTEXKU U TPeOOBaHUSA K JETAsIM CIIy)KEOHOIro HazHaye-
HUS, aHATTU3UPOBATh TEXHOJIOTHYHOCTh M3JIEIHN, OPOPMIIATH TEX-
HUYECKOE 3a/1aHue Ha KOHCTPYUPOBaHHE HECTaHAPTHBIX MPUCIIO-
COOJIEHMH, PEKYILEro U U3MEPUTEILHOTO MHCTPYMEHTA

-Ha0JII0JIeHHEe 3a XOJIOM BBI-
NOJHEHUSI  J1abOpaTOPHBIX
pabot Nel-15.

-OIICHKa pEe3y/lIbTaTOB BbI-
IOJIHEHUSI W 3alUThl J1abo-
patopHbIx padot 1-15.
-YCTHBIN OIIPOC .
-BBITIOJITHEHNE KOHTPOJIBHON
paboTHI.

-OIICHKa pPEe3yJIbTaTOB BbI-
IIOJIHEHUsI KOHTPOJIBHOM pa-
OOTBI.

-TeCTUPOBAHUE (BxotHOM
KOHTPOJIb).

-HaOJI0JIeHHEe 3a XOJIOM BBI-
TIOJTHEHU ST MHINBUIYAIEHOTO
IPOEKTAa.

-OIICHKa pEe3yJIbTaTOB BEI-
NOJTHEHUS! UH/AUBUAYAJILHOTO
IIPOEKTA.

-G depeHIMPOBaHHbIN  3a-
YEr.

-9K3aMeEH.

[1K 1.2. BeibupaTh MeTOJl MOJIYYEHHs 3aroTo-
BOK C YYETOM YCJIOBHMI IPOU3BOJICTBA.

- COCTABJIATH U UCIIOJb30BATh AJITOPUTMbBI JTUATrHOCTUKHU pa60T0-
CIIOCOOHOCTHU QJICKTPOHHBIX yCTpOﬁCTB N CUCTEM PA3JIMIHOI'O THU-
IIa.

- OCYIIECTBIIATh HACTPOHKY, PETYIUPOBKY, TEXHUUECKOE 00CITY-
KUBAHUE M PEMOHT MOJIEJIeH 3JIEMEHTOB CUCTEM aBTOMAaTH3aLUH C
y4€TOM crieu(UKU TEXHOIOTUYECKHUX IPOLIECCOB.

-HaOJIOIEHHE 3a XOOOM BEI-
MOJTHEHUsT  J1abOpaTOPHBIX
pabot Nel-15.

-OlleHKa pPe3yJbTaTOB BHI-
TOJTHEHUSI U 3alluThl J1a0o-
patopHbIX padot 1-15.
-YCTHBII OIpOC .




-BBINIOJIHEHNUE KOHTPOJIbHOU
paboTHLI.

-OllECHKa pPe3yJbTaTOB BbI-
IIOJIHEHHSI KOHTPOJIBHOW pa-
OOTHI.

-TECTUPOBAHUE (BXOHOM
KOHTPOJIb).

-Ha0JII0JIeHEe 32 XOJIOM BBI-
MOJIHEHUS! UHAUBUIYAIBHOTO
IIPOEKTA.

-OllEcHKa pPe3yJbTaTOB BHI-
TIOJTHEHUSI UHANBUIYAIbHOTO
MPOEKTA.

- depeHIIMPOBAHHBINA  3a-
Yér.

-9K3aMeEH.

1.3. KonudukaTop omeHOYHBIX CPEICTB

HaumeHoBaHNe OLIEHOYHOT0 cpeacrea

Kopa ouenounoro

HpencTaBneHne OILICHOYHOTI'0 CpeaACTBa B q)Ol-[)Ie

cpeAcTBa
VYcTHbIN (MUCBMEHHBIN) OMPOC TIO TEME, O ITepeuenb BOIPOCOB MO TEME, pa3aeny*
pasneny
KoHnTposnbHas pabora KP KoMIIekT KOHTPOJIbHBIX 3aJjaHH 110 BapuaHTaMm™®
TectupoBanue T KoMIieKkT TecToBBIX 3aJaHNi IO BapuaHTam™*
JlaGoparopHas paboTa JIP Homep u HanMeHOBaHUe J1abOpaTOpHON pabOThI, CChIIKA HA METOAMYECKUE
yKa3aHus 110 BBINOJHEHUIO JIP.
ITpoekr IT [TpumMepHas TeMaTHKa IPYNIOBBIX  W/WJIM MHJIUBUAYAJIBHBIX IPOEKTOB*
DK3aMeHaIMOHHOE 3a]aHKe (TEOPETHUECKHM OTB [lepeueHb TEOPETUUECKUX BOIIPOCOB, IK3aMEHAIIMOHHbIE OUIIETHI
BOMPOC)
DK3aMeHAIMOHHOE 3a/laHne (MPaKTUYECKOe OI13 KomruiekT mpakTudeckux 3agaHui, S5K3aMeHAITHOHHBIC OMIICTHI

3a/IaHKE)
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1.4. ConepxaTeibHO-KOMIIETEHTHOCTHAS MATPHUIIA OLIEHOYHBIX CPEJACTB TEKYIEro KOHTPOJIA yCIeBAeMOCTH
U NIPOMEKYTOYHOM ATTECTAIMHU MO0 YUeOHOM TMCIUIIHHE

Tekymmii KOHTPOJIb

IIpomeskyTouHas1 aTTecTAUMS

Koab! mpoBeps-

Koab! npose-

Konx onenou-

JJieMeHT Y4eOHOM M CIUIINHbI Ko onenou- ®opma
e€MbIX psieMbIX HOIO0 cpeji-
v, 3, OK, 1K HOTO Cpe/cTBa v, 3, OK, IIK crBa KOHTPOJIsA
BBenenue. ®usuka u METObI HAYYHOTO ITO3HAHUS. OK 03 O OK 03 OTB Nel7,
OKO05 OKO05 NelO
Pa3zgen 1. Mexanuka
OK 01 OK 01 OTB Ne2-5
OK 02 OK 02
OK 03 OK 03
Tema 1.1. OcHOBBI KHHEMATHUKH. OK 04 T OK 04
OK 05 OK 05
OK 07 OK 07 mdd. 3a-
[IK1.1 [1IK1.1 yeT / 9K3a-
[1IK1.2 [1K1.2 MeH
Tema 1.2.0CHOBBI TUHAMUKH. OK 01 JI.LPNel OK 01 OTB Ne6-8,
3aKOHBI COXPAHECHHS. OK 02 OK 02 Nel0-13
OK 03 OK 03
OK 04 OK 04
OK 05 OK 05
OK 07 OK 07
[IK1.1 [1IK1.1
[1IK1.2 I1K1.2

Paznes 2. MoJiekyasipHas PM3MKa M TEPMOANHAMHUKA
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OK 01 OK 01 OTB Nel4-15
OK 02 OK 02 OI13 Nel4,6
OK 03 OK 03
Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH. OK 04 T OK 04
OK 05 OK 05
OK 07 OK 07
I1K1.1 I1K1.1
I1K1.2 I1K1.2
OK 01 OK 01 OTB Nel6-27
OK 02 OK 02 OI13 Ne9
OK 03 OK 03
Tema 2.2 OCHOBBI TEPMOJIUHAMUKH. OK 04 0 OK 04
OK 05 OK 05
OK 07 OK 07
I1K1.1 I1K1.1
I1K1.2 I1K1.2
OK 01 OK 01 OTB Ne28-35
OK 02 OK 02 OI13 Nel0
OK 03 OK 03
Tema 2.3 ArperatHbie COCTOSIHHSI BEIISCTBA. OK 04 JLPNe2 OK 04
JL.LPNe3
@dazoBble IEPEXOBI. OK 05 K PNel OK 05
OK 07 OK 07
I1K1.1 I1K1.1
I1K1.2 I1K1.2
Paznes 3. DinekTpoamHaMuKka
OK 01 OK 01 9TB N936,
Tema 3.1 OK 02 JLPNo4 OK 02 Ne64-69
DIIEKTPUUIECKOE TTOJIE. OK 03 JL.PNe5 OK 03 OTI3 Neg,
OK 04 OK 04 N914(1,)N910
pod. co-
OK 05 OK 05 JepKaHUEM
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OK 07 OK 07

I1K1.1 I1K1.1

I1K1.2 I1K1.2

OK 01 OK 01 OTB Ne37,

OK 02 OK 02 No71, Ne73

OK 03 JLPNe6 OK 03 D113 Nel, Ned
Tema 3.2 3axoHEBI OK 04 JL.LPNe7 OK 04
IMOCTOSIHHOT'O TOKA. JI.LPNe&

OK 05 TLPNe9 OK 05

OK 07 K PNe2 OK 07

I1K1.1 [1K1.1

I1K1.2 I1K1.2

OK 01 OK 01 OTB Ne38,

OK 02 OK 02 Ne73

OK 03 OK 03 OII3 Neo,
Tema 3.3 5 OK 04 OK 04 N‘_)IO, Ne2 ¢
DJIESKTPUUECKHUI TOK B Pa3IMYHBIX CPEIax. OK 05 T OK 05 pod. co-

OK 07 OK 07 JIcprKatieM

I1K1.1 I1K1.1

I1K1.2 I1K1.2

OK 01 OK 01 OTB Ne39-44

OK 02 OK 02 OI13 Ne2,

OK 03 OK 03 Ne7, Nel2,
Tewma 3.4 OK 04 JLPNel10 OK 04 Nel3, Nel ¢
DJIEKTPOMArHETU3M. OK 05 OK 05 npod. co-

OK 07 OK 07 JlCpKaHHeM

I1K1.1 I1K1.1

I1K1.2 I1K1.2

OK 01 OK 01 OTB Ne48-50
Tema 3.5 OK 02 OK 02 OI13 Ne9, Ne3
[lepemennslit OK 03 O OK 03 ¢ pod. co-
AJIEKTPUICCKUN TOK. OK 04 OK 04 JIep)KaHueM

OK 05 OK 05
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OK 07 OK 07
I1K1.1 I1K1.1
I1K1.2 I1K1.2
Pa3nen 4. Kosre6anust ¥ BOJITHBI
OK 01 OK 01 OTB Ne4s,
OK 02 OK 02 Ned6
41 OK 03 OK 03 OI13 Ne33,
lrf/[eggm./mecme KOJICOQHUS U BOJHBI OK 04 JLPNell OK 04 o3
' OK 05 OK 05
OK 07 OK 07
I1K1.1 I1K1.1
I1K1.2 I1K1.2
OK 01 OK 01 OTB Ne47,
OK 02 OK 02 Ne50
OK 03 JLPNel2 OK 03 OIT3 Nels,
Tema 4.2 OK 04 OK 04 Nel6, Ne2 ¢
DIEKTPOMATHUTHBIE KONEOAHUS U BOJIHBIL. OK 05 OK 05 npod. co-
OK 07 K.PNe3 OK 07 JICpIKARIEM
I1K1.1 IK1.1
I1K1.2 I1K1.2
Pa3zpen S. Onrtuka
OK 01 OK 01 OTB Ne51-57
OK 02 OK 02 OI13 Nes,
OK 03 JLPNel3 OK 03 Nel8
Tema 5.1 BonHoBas u reomMerpudeckas OK 04 JL.PNel4 OK 04
OnTuka. Teopust OTHOCUTENBHOCTH. OK 05 JI.PNel5 OK 05
OK 07 OK 07
I1K1.1 I1K1.1
I1K1.2 I1K1.2
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Pazngen 6 KBanroBasi pusuka

OK 01 OK 01 OTB Ne58,
OK 02 OK 02 Ne62
Tema 6.1 OK 03 OK 03 OII3 Ne3,
KBanroBas onrtuka. CrienuaibHas TEOPUs OTHOCHTEIBHO- OK 04 0 OK 04 Nel9
CTH. OK 05 OK 05
OK 07 OK 07
[IK1.1 IIK1.1
[IK1.2 I1K1.2
OK 01 OK 01 OTB Ne60,61
OK 02 OK 02 OI13 Ne61
OK 03 OK 03
OK 04 OK 04
Tema 6.2 ®u3uka aTomMa ¥ aTOMHOTO SI/Ipa. OK 05 T OK 05
OK 07 OK 07
11IK1.1 11IK1.1
[1IK1.2 [1K1.2
Pa3nen 7 DBoaonus Beenennoii
OK 01 OK 01 OTB Ne74,
OK 02 OK 02 Ne75
OK 03 OK 03
. OK 04 JLPNel6 OK 04
Tema 7.1 DBomronusa BeenenHoii. OK 05 OK 05
OK 07 OK 07
I1IK1.1
[IK1.2
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2. KOMIIVIEKT KOHTPOJIbBHO-OIIEHOYHbBIX CPEJACTB JJIs1
TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 11O JUCIIUITJIMHE

KoHTposb 1 olieHKa pe3ynbTaToB ocBoeHUs yueOHou auctumumnasl OO06 dusn-
Ka OCYILIECTBIICTCS MPEINOAaBaTENEM B MPOIECCE:

— MPOBEJEHUsI YCTHOTO WM MUCbMEHHOTO OMpoca Mo TeME, paslieny; Kpyr-
JIOTO CTOJIa, IEJIOBOM UTPbl, CEMHHApA U JIp.

— BBITIOJTHEHUS 00YJAIOITUMHUCS KOHTPOJIBLHON pabOTHI IO TEME, pa3ieny;

— BBITIOJTHEHUS U 3aIUTHI TAOOPATOPHBIX U MPAKTUYECKHUX PabOT;

— OLIGHKHM KauecTBa BBIMOJHEHHUS CAMOCTOSITEILHOM pabOThl CTYACHTOB (J10-
KJIaJ], cooO1enue, pedepar, KOHCIIEKT, pelieHue 3a1ad u 1p. );

— BBITIOJTHEHUS UCCIIEA0BATEIIbCKIX, TPOCKTHBIX U TBOPUYECKUX PadoT;

— TECTHPOBAHUS 10 OTJEIHHBIM TEMaM H pa3JieiiaMm;

— aHaJIM3a KOHKPETHBIX MTPOU3BOJACTBEHHBIX CUTYAIUH U T.I.

Yemuwiti unu nucvmennwlil onpoc MPOBOJUTCS HAa MPAKTUYECKUX 3aHITUIX U
3aTparuBaeT TEMAaTUKy MPEIIICCTBYIONIUX 3aHSATUH, JICKIMOHHBIM Marepuan u
MO3BOJIACT BBISICHUTH 00BEM 3HAHHI CTYACHTA MO OMPEICICHHON TeMme, pasnedny,
npoOJieme. Y CTHBIN onpoc B opme cobeceoBaHus - CrielinaibHas Oecena mpemno-
JaBaTessi ¢ 00y4aromMMCs Ha TEMbI, CBSI3aHHbIC C M3y4aeMON JUCHUILUIMHOWU, U
paccuMTaHHOE Ha BBISICHEHUE 00beMa 3HAHUI 00YyYaromierocs Mo OmpeaeICHHOMY
pasneiny, Teme, IpoOjeMe U T.II.

Tunoeoe 3a0anue - CTaHIAPTHBIE 3aJlaHUs, MMO3BOJIAIOIINE TPOBEPUTH YMeE-
HUE pelllaTh Kak ydyeOHble, Tak U npodeccuoHanbHbie 3amaun. Coaepkanue 3aia-
HUH JIOJDKHO MaKCHMaJIbHO COOTBETCTBOBAThH BUAAM MPOPECCUOHAIBHON IEITEINb-
HOCTH.

PaznuuaroT pa3HOYpOBHEBBIE 33/1aU1 U 3a]IaHUS:

a) 03HaKOMHTEJIBHOTO, TIO3BOJISIONINE OLIEHUBATh U JUATHOCTUPOBAThH 3HA-
HUe (aKkTHUecKoro marepuasna (0a30Bbie TIOHITHS, allTOPUTMBI, (DAKTHI) U YMEHHE
MPaBUJILHO MCIOJIb30BaTh CIEIMAIbHbIE TEPMUHBI U TIOHATUS, Y3HABaHUE OOBEK-
TOB U3YUYCHUS B paMKax OMPEEICHHOTO pa3iesia JUCIUILUIHHEI;

0) penpPOIyKTUBHOTO YPOBHS, TIO3BOJISIOIINE OIICHUBATh U JUATHOCTUPOBATH
YMEHUSI CUHTE3UPOBATh, aHATU3UPOBaTh, 00001aTh PAKTUYECKUI U TEOopeTHuye-
CKUi MaTepual ¢ (HOpMYyJTUpPOBAHUEM KOHKPETHBIX BBHIBOJIOB, YCTaHOBJICHHEM

MPUYUHHO-CJICICTBEHHBIX CBS3CH;

B) TIPOJIYKTUBHOTO YPOBHSI, TTO3BOJISIONINE OIICHUBATH W JHMArHOCTHUPOBATH
YMEHUS, UHTETPUPOBATh 3HAHUS PaA3IMYHBIX OOJIacTed, apryMEHTHPOBaTh COO-
CTBEHHYIO TOUKY 3PEHHSI, BHITIOIHATH IPOOJIEMHBIC 3a/IaHMUS.

Kpyenouii cmon, ouckyccus, oucnym, debamul - ONEGHOYHBIE CPEACTBA, M03-
BOJISIIOIIME BKIIFOUUTH O0YYaIONMUXCs B TIPOIlecC 00CYXKICHHS CIIOPHOTO BOMPOCa,
pOOJIEMBI U OIICHUTh UX YMEHUE apTyMEHTUPOBATh COOCTBEHHYIO TOUKY 3PECHHUS

Jloxnao, cooOiieHne sSBISETCS MPOAYKTOM CaMOCTOSITENIBHOW paboOThI CTY-
JIEHTA, TIPEICTABIIAIONIHI CO00# MyOIUYHOE BRICTYIUUICHUE IO TPEICTABICHHUIO TI0-
JYyYEHHBIX PE3yIbTaTOB PEIICHUS OMPEICICHHON YICOHO-TIPaKTUIECKOH, yaeOHO-
HCCJIEA0BATEIILCKON UIIA HAYYHOU TEMBI.



[IpomykToM camMoOCTOSATEIHLHON pabOThI CTYACHTA, SBIACTCS U pegepam,
MPEACTABISIONINI COO0M KpaTKOe M3JI0KEHHE B MUCHbMEHHOM BHJIE MOJIYYEHHBIX
pe3yibTaTOB TEOPETHUYECKOTO aHaiu3a OIpeleieHHOW HaydyHou (yueOHo-
HCCJIEI0BATENBCKOW) TEMBI, TJI€ aBTOP PACKPBIBAET CYTh UCCIEAYEMON MPOOIIEMBI,
MPUBOAUT PA3IUYHBIC TOUKHU 3PEHUS, a TaKKe COOCTBEHHBIE B3TJISIbI HA HEE.

Tecmuposanue npesICTaBIsAET COOON CUCTEMY CTaHIAPTU3UPOBAHHBIX 3a]1a-
HUM, MTO3BOJIIONIYI0 aBTOMAaTU3UPOBATh MPOLEYPY U3MEPEHNS YPOBHS 3HAHUN U
yMEHU O0OydYarolierocs, HampaBJICHO Ha MPOBEPKY BIAJCHUS TEPMHHOJOTHYE-
CKMM anmnapaToM U KOHKPETHBIMHU 3HAHUSMU MO AUCHUILIMHE. TecTUpoBaHUE IO
TeMe, paseny 3aHUMaeT 4acTh yuyeOHoro 3aHsaTus (10-30 MUHYT), MPaBUIBHOCTD
pelieHus pa3onpaeTcss Ha TOM K€ WIH CIEAYIOIEM 3aHSITHHU; 4YacTOTa TECTUPOBa-
HUS ONIPEJEISAETCS MPEno/jaBaTesieM.

TecTupoBaHue o TeMam, pasjiesiaM TPOBOJAUTCS B TUCbMEHHOM BUJIE WU B
KOMITBIOTEPHOM C MIOMOIIBIO TECTOBOM 000JI0YKH WIIM pa3paOOTaHHbBIX MPETojaBa-
TEJIEM TECTOB C KCIIOJIb30BAaHUEM CIICIHAIM3UPOBaHHBIX cepBucoB (Google-
dbopMmbl U JIp.), B KOTOPBIX 0aiibl POPMUPYIOTCS aBTOMATHYECKH U TEPEBOJISTCS B
CUCTEMY OLICHOK MPENO/IaBaTEIEM B COOTBETCTBUU C YTBEPKICHHOM IIKAJIOMN Ole-
HUBaHUSL.

Koumponvnas pabota siBAsIeTCS CPEICTBOM MTPOBEPKH  YMEHUU MPUMEHSTH
MOJIYYEHHbIC 3HAHUA JJISl PEIICHUs 3a7a4 ONPEAEICHHOTO TUIIA [0 TEME WA Pa3-
Jemy.

llenosas u/unu ponesas ucpa MpPEnCTaBISET COOON COBMECTHYIO NESTENb-
HOCTb IpYMIIbl OOyYaIOUXCA ¥ IPEnoaaBaTes Mol yIpaBJIeHUEM IIpenoaaBarTess
C IEJIBIO PeIICHUs YUeOHBIX U TPOPECCHOHATILHO- OPUEHTUPOBAHHBIX 3a/1ay MyTEM
UTPOBOTO MOJICIUPOBAHUS peaIbHOM MpoOJieMHON cuTyanuu. [103BoJisIeT oleHu-
BaTh YMEHUE aHAJIM3UPOBATh U PelIaTh TUITUYHBIE TPO(PECCUOHATIbHBIC 3a/1aUH.

Tpenasicep - TEXHUYECKOE CPEJCTBO, KOTOPOE MOXKET OBITh HMCIOJIH30BAHO
JUTSL KOHTPOJII TIPUOOPETEHHBIX CTYACHTOM MPO(eCCUOHATBHBIX HABBIKOB M yMe-
HUH 1O YIIPaBJICHUIO KOHKPETHBIM MaTEPUAIBHBIM 00bEKTOM.

Keiic-3a0anus npencrapnser coboil mpoOIeMHOe 3aaHue, B KOTOPOM 00Y-
YaroneMycsl mpejiaraloT OCMBICIUTh peajbHyl0 MpodhecCHOHATbHO-
OpPUEHTHUPOBAHHYIO CUTYAIIUIO, HEOOXOIUMYIO JUTsl PEIIEHUs JAHHOUW MPOOIeMBbI.

Ilpoexm - KOHEUHBIN MPOIYKT, MOJy4aEMbI B pe3yJIbTaTe IJIAHUPOBAHUS U
BBITIOJTHEHUS KOMIUIEKCAa Y4eOHBIX U UCCIeoBaTenbCkuxX 3amaHuil. Ilo3Bomsier
OLICHUTh YMEHUSI 00yJarOIUXCs CaMOCTOSITEJIbHO KOHCTPYUPOBATh CBOU 3HA-
HUS B MPOIECCE PEIICHUS] MPAKTUUYECKUX 3a7ad U MpoOJieM, OPUEHTUPOBATHCS B
MH()OPMAITMOHHOM MIPOCTPAHCTBE U YPOBEHb CHOPMUPOBAHHOCTH AHATUTHUYECKUX,
HCCIIEIOBATENIbCKUX HABBIKOB, HABBIKOB MPAKTHUYECKOTO U TBOPYECKOTO MBIIIIJIE-
HUs. MOXET BBINMOJHATHCS B MHAWBUIYAIBLHOM TMOPSIAKE WIM TPyNnou oOydaro-
IIUXCSL.

Teopueckoe 3a0anue 3TO YACTUYHO PETIAMEHTHPOBAHHOE 3aJlaHUE, UMEI0-
1iee HECTAaHJAPTHOE PEUICHHWE W MO3BOJISIIONIEE JTUArHOCTUPOBATH YMEHUS, UHTE-
TPUPOBAThH 3HAHUS PA3IMYHBIX 00JACTEH, apryMEHTUPOBATh COOCTBEHHYIO TOUYKY
3peHuss. MOKeT BBITIOHITHCS WHANBUIYATBHO WIIA TPYIIION 00y4JatOmnXCs.

17



[loaroToBKa CTyIEHTOM 3cce TO3BOJSET OLEHUTh YMEHHE 00ydarolerocs
MMCbMEHHO U3J1araTh CyTh IMOCTABIEHHON MPOOJIEMBI, CAMOCTOSATEIBLHO TPOBOIUTH
aHaJIM3 ATOM MPOOJIEMBbl C MCIOJb30BaHUEM KOHLEMIHUA M aHAJIUTHYECKOTO WH-
CTPYMEHTapHUsi COOTBETCTBYIOIICH AUCIUIUIMHBI, J€JIaTh BBIBOJbI, 000OIIAIONINE
aBTOPCKYIO MO3UIUIO M0 TTOCTABJICHHON MTpoleMe.

Pabouas mempaov 3T0 TUAAKTUYECKUNA KOMIUIEKC, MpPeIHA3HAUYCHHbBIN IS
CaMOCTOATENbHOM paboThl 00yYaroNIerocs u MO3BOJISIOIIUN OLICHUBATh

YPOBEHBb YCBOEHUS UM Y4eOHOTO MaTepuaa.

Ilpaxmuueckue 3anuamus TPOBOJAUTCSA B YacChl, BBIJICJICHHBIC yUYE€OHBIM IIJia-
HOM JJIsl OTPaOOTKHU MPAKTUYECKUX HABBIKOB OCBOCHHUS KOMICTCHIMSIMH, U TIPEI-
M0JIAraroT aTTECTALMIO BCEX 00YYarOIUXCs 33 KAKI0€ 3aHATHE.

B xome mnpaktuueckoro 3aHATHS OOydalolIUecs MPHOOPETaIoT YMEHUS,
IpeIyCMOTPEHHbIE paboueil mporpamMmol AUCIMIUIMHBL, y4aTCs HCMHOJIb30BaTh
(bopMyJibl, 1 IPUMEHSATH Pa3IMYHble METOJUKN pacuera, aHaIU3UpPOBaTh MOJTyUEH-
HBIE PE3YJIbTAThl U JI€JaTh BHIBO/bI, ONUPASICh HA TEOPETUUECKHUE 3HAHUS.

B xone nabopamophoii pabomer obOydarouiuecss NpuOOpPETaIOT YMEHHS,
IpEeyCMOTPEHHbIE paboyeil MmporpaMMOil JTUCIUIUIMHBI, Y4aTCsl CaMOCTOSATEIbHO
paboTtaTh ¢ 000py/sOBaHUEM JIAOOPATOPUH, IPOBOAUTH HKCIEPUMEHTHI, aHAIU3H-
poBaTh MOJYYEHHBIE PE3yJIbTAaThl U JIE€JaTh BbIBOJIbI, MOATBEPKAATh TEOpPETUYE-
CKHUE TI0JIO’KEHUS JIaOOpaTOPHBIM SKCIIEPUMEHTOM.

Copep:xanue, ITarbl TPOBEACHUSI KOHKPETHOTO MPAKTUIECKOTO 3aHIATUS WITH
n1abopaTtopHOil paboThI, KPUTEPUH OIICHKHU MPEACTABICHBI B METOJMYECKHUX yKa3a-
HUSIX 10 BBIIIOJIHEHUIO Ja00paTOPHBIX, MPAKTHUECKUX padoT.

OTder Mo mpakTUYECKO U T1abopaTopHOit paboTe MpencTaBIsIeTCs B Tedart-
HOM BHJEe B (hopmare, MPeayCMOTPEHHOM IMIA0JIOHOM OTYeTa MO MPaKTHYECKOH,
nabopatopHoil paboTe. 3amuTa 0T4eTa TPOXOAUT B (hopMe OKIIaa 00ydaroiero-
Cs1 110 BBIMOJIHEHHOM padoTe U OTBETOB HA BOIIPOCHI MPEINOIaBaTENs.

B ciiydae HeBBINIOJIHEHUS TPAKTUYECKUX 33JaHUN B IIpouecce o0ydeHus, ux
HE00X0aMMO «OoTpaboTaTh» 10 AuddepeHIIMpPOBaHHOTO 3aueTa/sk3aMeHa. Bua 3a-
JaHUM, KOTOpble HEOOXOJMMO BBINOJHUTH JI JIMKBUJAIMHM 3aJ0KEHHOCTU
OTpEAENAETCS B UHIMBUYaJIbHOM MOPSJIKE, C YIETOM IPUYUH HEBBIITOJTHEHHUS.

dopma NMpoBeIeHUsI TEKYLEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM
aTTecTalluy i1 00yYarolMXCcsl WHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOYKHO-
CTSIMH 3/I0POBbsI BRIOMPAETCSA C YU€TOM WHANBUAYAIBHBIX TICUXO(PU3UUECKUX OCO-
O0eHHocrel (YCTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEPE, B (popme
TecTUpoBaHus U T.11.). [Ipu HEOOXOAUMOCTH O0YUYarOIIMMCS HUHBATIMIAM U JIULAM C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 37I0POBBSI TPEOCTABISETCS JTOMOJHUTEIBHOE
BpeMsl IS TOJTOTOBKM OTBeTa Ha 3K3aMeHe/nuddepeHIMpoBaHHOM 3aue-
Te/3auere.

2.1. OueHo4YHbIe CpeACTBA I NMPOBeIeHUs TeKYylero KOHTPOJs ycie-
BaeMOCTH

BXxoaHO# KOHTPOJIb IO JUCHUILINHE « DPU3NKA)» (TeCTUPOBAHUE)
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Bapuanr -1.
YacTrpA
HNHcTpyKIus no BbINOJHEHUIO 3a1aHNINeA1-16: BbIOepuTe OYKBY, COOTBET-
CTBYHOLIYIO IPABWJIBLHOMY BAPHAHTY 0TBETA, M 3alIMIIUTE €€ B 0JIaHK OTBe-
TOB.
1.OTHOCUTENBHO KaKOTO TEJa UM YacTeM Tena NaccaXup, CUASIIUN B IBH-

KYILIEMCSl BATOHE, HAXOAUTCS B COCTOSIHUM MTOKOS?

A. 3emin.

b. Barona.

B. koneca Barona.

2. Ilpy paBHOYCKOPEHHOM JIBHKEHMH CKOpPOCTb Teja 3a 5 C M3MEHWIACh OT
10 m/c mo 25 m/c. Onpenenure yCKOpPEHHE Tea.
A3wm/c®.  B.2wm/c%  B.-2wm/c% T.4wm/c?
3. Jlana 3aBUCUMOCTb KOOPJIWHATHI OT BPEMEHH MPU PAaBHOMEPHOM JIBIKECHUU:
x=2+3t. UeMy paBHbI HayabHasl KOOPAUHATA U CKOPOCTH Tema’?
A. X,=2,V=2b. Xx,=3,V=2; B.X,=3,V=3; I'. x,=2,V=3
4. Teno nBUXKETCSA MO OKPY>KHOCTU. YKaKUTE HANpPABICHHUE YCKO-
penus (pUcyHOK 1).
A. yckopeHus —2,;
b. ycxopenus — 1,
B. yckopenns — 4, % Proynax 1
I".yckopenus — 3.

5. Ilox neiicteuem cunbl 10H Teno aeuskercs ¢ yckopenneM Sm/c2.Kakosa mac-
ca Tena?
A0,5 xr b. 2kr.
B. 50 kr. I'. 100kr.
6. 3emuis mpuTATHBaeT K cebe moadpomeHHb My cuioit 3 H. C kakoit cuioit
ATOT MSI4 NPUTATUBAET K cede 3emito?
A. 30H b. 0,3H B. 3HI'. OH

7. Kakas 3 npuBeneHHbIX (OpPMYIT BeIpakaeT BTOpOM 3akoH HrroToHa?
M m,m = -
A.F=G—; b. F=-kx. B. F=G—/*%; I F=m-a;
R R

8. Kak HampaBiieH UMITYJIbC CHIIBI?
A. 1o cue.
b. mo ckopoctu Tena.
B. no yckopenuro.
I'. Cpeau oTBETOB HET MPABUIIBHOTO.

9. Tenexxka mMaccoil 2 KI' IBIDKYIIASICS CO CKOPOCTBhIO 3M/C M CTaJIKHUBACTCS C
HETOIBM)KHOM TEIEKKOM Maccoul 4 Kr u cueruisieTcs ¢ Hed. Onpenenure CKOpoCcTh
00erx TeJIeKEK MOCye B3auMOIeHCTBUSA?

A. 0,5 M/c; b. 1 m/c; B. 3 Mm/c; I'.1,5w/c.

19



10. ITo rpaduky 3aBUCUMOCTH KOOPAMHATHI KOJICOIIONIETOCs Tella OT BPEMEHU
(CM. PUCYHOK 2) OIIpeCINTE aMILIUTy 1y KoJIeOaHUM. X
10
A. 4w 1/ P
b. 6 m; ?; 2 4 3 s 10
i 10 i \/

B.10 Mm;

PucyHok 2

11. KamepTOoH u3iydaeT 3ByKOBYIO BOJHY JuinHOU 0,5M. KakoBa dacrora kosne-
Oanuii kamepToHa? CkopocTh 3ByKa B Bo3ayxe 340 m/c.
A. 170I'L; b. 680I'w; B. 17Tn; I'. 34001 w.
12. CuiioBoii XapaKTepUCTUKONM MarHUTHOTO MOJIS SIBISIETCS:
A. MarHuTHBIY NOTOK;  b. cuita, nericTByronias Ha MPOBOJHUK C TOKOM;
B. BeKTOp MarHuTHOM MHIYKIUH.

13. Onpenenute 4acTOTy ANEKTPOMATHUTHOM BOJIHBI JJTUHOM 3 M.

A. 108 T b. 107 ', B. 108 I'; I.10° '
14. Cxo1bpKO IPOTOHOB COJEPKUT aTOM yriiepoaa C ?

A. 18

b. 12

B.6

15. berra- uznydenue- 310:
A. IOTOK KBaHTOB M3y4€HUs;  b. OTOK 3JIEKTPOHOB ;
B. nortok siaep aroma renust

16.KBampaTtHas pamMKa pacrojioX€Ha B OJHOPOJHOM Mar- & _y |
HUTHOM I10JI€, KaK MOKa3aHo Ha pucyHke. HampaBneHue Toka = 2
B paMmMKe yka3zaHo crpeinkamu. Kak Hampasiena cwia, gei- ~ Y
CTBYIOIIIass HAa CTOPOHYaO PaMKHU CO CTOPOHBI MAarHUTHOTO .
noJst? T

A. TleprieHAUKYISAPHO MIIOCKOCTH YEPTEXKA, OT HAC
b. BepTukanbHO BBEPX, B INIOCKOCTH YEPTEKA
B. IlepnieHauKynsspHO IIOCKOCTH YEPTEXKA, K HAM
I'. BepTukanbHO BHU3, B INIOCKOCTH YEPTEKA

YACTHB
NHcTpyKuus no BoINOJHEHUIO 3a1aHuiiNeB1-B2: cooTHecHTe HAaNmMCaHHOE B

cTOI0Iax
1 n 2.3anumnnre B OJIaHK OTBETOB I10CJIE0BATEIBHOCTD
OyKkB U3 cT0J1011a2,0003HAYAIONINX MPABUIIbHBIE OTBETHI Ha BOMIPOCHI U3 cTOIONAl .

Hanpumep:

Nozananus | Bapuant ot-
BETAa
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B1. YcranoBure cooTBETCTBHE MCKIY (I)I/ISI/I‘ICCKI/IMI/I OTKPBITHUAMHU U YYCHBIMU

OTtkpblITHE Y4eHbii

A) 3aKkoH 0 mepenayu aasinenus xxkun- 1) [ackanp
KOCTSIMU U Ta3aMH 2) Toppuuemnnu
b) 3aK0H BCEeMUPHOTO TATOTEHUS 3) Apxumen

B) otkpeiTue atMocdepHoro gaBiaenus 4) HperoToH

B2. YcTaHoBuTE COOTBETCTBHE MEXKIY MPUOOpaMU U (PU3UYECKUMU BETUUMHAMU

[Tpubdop Ou3nvyecKkue BeIUINHBI
A) ncuxpomerp 1) naBnenue
b) manomertp 2) CKOpOCTh
B) ciumometp 3) cuna

4) BIIaKHOCTh BO3/TyXa

YACTD C:

3aJjaHie ¢ Pa3BEPHYTHIM pelllecHHeM, YMeHHe PeIIUTh 3a1a4y Ha IPMMEeHeHHne
H3yYEeHHBIX TeM, 3AaKOHOB, (PM3NYECKNX BeJIMYHH.

C1. TpancniopTep paBHOMEPHO MOJHUMAET rpy3 Maccoit 200kr Ha BbicoTy 10M 3a
50c. Cuna toka B anektpoasurarene 2A. KIIJ nsurarens cocrauser 60%. Omnpe-
JIETTUTE HAIPSHKEHHUE B DJIIEKTPUUYECKOM CETH.

Bapuanr -2.
YacTrpA
NHcTpyKums o BbINOJIHEHUIO 321aHMINeA1-16: Bb1OepuTe OYKBY, COOTBET-
CTBYHOILIYI0 IPABWJIBHOMY BAPDHAHTY OTBETA, M 3alIMIIUTE €€ B 0JIAaHK OTBe-
TOB.

1. B xakoMm u3 CIeAyoIuX CIy4aeB JBIKEHUE Tela MOXKHO pacCMaTpUBAaTh
KaK JBH)KEHUE MaTepUaIbHON TOUKU?
A. JIBuxeHue KOHbKOOEXKI[a, BBIOIHSIONIETO TporpaMmy (pUrypHoro kara-
HUSL.
b. /IBmxeHne aBTOMOOWJIS M3 OJTHOTO TOPo/ia B IPYTOM.
B. JIBr>xeHue noesaa Ha MOCTY.
I'. Bpamenue getanu, o0pabaThiBa€MOI Ha CTaHKE.

2. I1pu paBHOYCKOPEHHOM JIB>KEHHH CKOPOCTH Tela 3a 6 ¢ M3MEHMIach OT 6 mM/c
1o 18 M/c. Onpenenure yCKOpeHHE Tea.
A.2wm/c%  B.4wm/c:  B.-2wm/c: T.3wm/cA
3. 3 mnpeasio)KeHHbIX YpaBHEHMH YKa)KUTE YypaBHEHUE PaBHOYCKOPEHHOTO
JIBUKCHHUSL.
A.x=2t;  B.x=2+2t; B.x=2-2t. T.x=2+2t%
4. Teno ABMKETCS MO OKPY>KHOCTU. Y KaXKUTE HAIIPaBJIEHUE CKOPO-
CTU (pHUCYHOK 1).

PrcyHork 1



A. Ckopoctu —2
b. Cxopoctu— 3
B. Ckopoctu — 4
I'. Ckopoctu — 1
5. Kak Oyner nBuratbces Tesio Maccoil 4 Kr, eciii paBHOACHCTBYIOIIAs BCEX CHUJI,
JICUCTBYIONIUX Ha HETO paBHa 8§ H?
A. PaBHOMEpHO NIPSIMOJIMHENHO. b. PaBHOMEpHO CO CKOpPOCTBHIO
2 M/c.
B. PaBHOyckopenno ¢ yckoperuem 0,5 m/c?.I". PaBHOYCKOPEHHO ¢ yCKOPEHHEM
2 m/c?.
6. 3emuist mpuTATHUBaET Kk cede Teno Maccoit 1,5 Kr ¢ cuioit:
A.15H; b.15H; B. 0,15 H; I'. 150 H.

7. Kakast u3 npuBeeHHBIX (OPMYJI BBIPAXKAET 3aKOH BCEMUPHOI'O TATOTEHUS?
A.F:G%; B.E:m-a;B.Fz—kx.F.FzG%;
8. Temo maccoit 2 KT IBHXKETCSI CO CKOPOCThIO 5 M/c. Ompenennure UMITYIbC Te-
na. Kak oH HampasiieH?
A. 5 Kr'M/c, UMITYJIbC HE UMEET HAIPABIICHHUS.
b. 10 kr-m/c, coBITagaeT ¢ HapPaBJICHUEM CKOPOCTH TeJIa.
B. 10 kr-m/c, B CTOpOHY, MPOTHUBOIIOIOKHYIO HAITPABJICHUIO CKOPOCTH TENa.
I'. Cpenu oTBETOB HET MPABUIIBHOTO.
9. Teno maccoit 3 Kr ABMXKETCS CO CKOPOCTbIO 7 M/C U CTaJIKUBAETCS C MOKOS-
LIMMCS TeNOM Maccol 4 kr. Ornpenennure CKopocTb X COBMECTHOTO ABUKEHUSA?
A. 1 m/c; b. 3 m/c; B. 7 M/c; I'. 4 m/c.

10. TTo rpaduky 3aBUCUMOCTH KOOPAMHATHI KOJICOJIOMIETOCS TeJla OT BPEMEHU
(cM. pucyHok?2) Omnpeaenurte nepuo]i KoaecOaHuii. X

A.8¢c; 13V\ P
b.6 C, _ﬁi 2 W 10

B. 4 c;
11. Yemy paBHa JIMHA 3BYKOBOM BOJIHBI, €CJIM €€ YacToTa
200 I'm? CxopocTs 3ByKa B Bo3ayxe 340 m/c.
A. 1,7 m; b. 0,6 Mm; B. 0,7 m; .17 m.

Pucynox 2

12. DnexTpudecKuid TOK B TPOBOJTHUKE CO3/1a€T BOKPYT CeOsi:
A. MaruutHoe none;  b. Dnexrpuueckoe nose; B.OnekTpuueckoe u mar-
HUTHOE T10JI€
13. Onpenenute nmepruo dACKTPOMATHUTHON BOJIHBI JJIMHOM 3 M.
A.107c; b. 1028 c; B. 108 c; I.10%c.
14. KakoB cocTaB sigpa HaTpus :3apsioBoe unciio-11, maccoBoe uucno- 237
A. poTOHOB23, HEUTPOHOB 12;
b. nporonogl1, HeiTpoHoB 12;
B. nmpotonor12, neltponos 11;
15. Kakue s1eMeHTapHbIe YaCTHUIIbI HAXOATCs B s/ipe aToma?
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A. Ilpotonsr; b. DnexTpoHbl U HEUTpPO-
HBI.
B. DnekTpoHbI 1 IPOTOHBI; I'. [IpOoTOHBI U HEUTPOHBI;

16. Kakast cuna neficTByeT Ha MPOTOH, BIKYIIMICS Kak MOKa3aHO Ha pUCYHKE 4,
cO cTOpoHbI MaruuTHOro nosisi? Kyna ona HanpasieHa? * o o,

A. Cuna JlopeHiia, HarpaBji€HA BHU3; s o B

b. Cura Amniepa, HanpaBJieHa BBEpX; % e e

B. Cuna JlopeHua, HanpaBiieHa BBEPX; ¢+ 0
PrcyHoK 4

I'. Cuna Amnepa, HarpaBj€Ha BHU3.

YACTbH B
HNucTpyKuus no BINOJHeHUIO 3aJaHuiiNeB1-B2: cooTHecuTE HAaNMCaHHOE B
cToi0uax

1 u 2.3anumuTe B 6JaHK OTBETOB IIOCIIEA0BATEIbHOCTh

OykB M3 cT0s1011a2,0003HaYaI0OINX [TPaBUIIbHBIE OTBETHI HAa BOMPOCHI U3 cToNOmal.
Hanpumep:

Nezanmanus | Bapuast ot-
BETA

B1. YcranoBute cooTBETCTBUE MEXKIY (PU3NYECKUMH BEJIMYMHAMU U
enuHuamMu usmepenns B CU:

du3nvecKre BeITUIHHbBI EnuHuIb n3mepenus
A) cKOpOCTh 1) ITa
b) naBnenue 2) JIx
B) Bec Tena 3) M/c
4)H
S)km/u

B2. YcTaHoBuTe COOTBETCTBHE MEXKIY MPUOOpaMU U (PU3NUECKUMHU BETMYMHAMU C
MOMOILBIO KOTOPBIX UX MOYXKHO U3MEPUTh:

[Tpubop Ou3nyecKre BEITUYUHBI
A) TepmomeTp 1) naBnenue

b) 6apomerp-anepoun 2) CKOPOCTh

B) nunamomertp 3) cuna

4) remriepatypa

YACTD C:
3a/lIaHME ¢ PA3BEPHYTHIM PCIICHUEM, YMCHUC PECIIUTDH 3aa41y HA IPUMEHCHHUE
H3Y4YC€HHBIX TEM, 3AKOHOB, (l)lfl3l/l‘IeCKI/IX BCJIMYMH.
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C1. UyryHHBIl OCKOJIOK , afas ¢ BeicoThl 470M, Harpencs Ha 0,5 °C B pe3ynbTate
COBEpILIEHUS PaOOThI CHJI COPOTUBIIEHUS BO3/1yXa. YeMy paBHA CKOPOCTh OCKOJIKA
y OBEPXHOCTH 3€MJIN?

VnenbHas TeroeMKocTh uyryHa 550 Jx/kr °C

Koarou.

Nesza- |1(2|3/4|5/6(7/8/9/1 |1 |1 |1 |1 (1 |1 |[B1 B2 |C
TaHusA 01112 |3 |4 |5 |6

I-

BapU- - el alr|e|6|s|r|al6| 8| 6|8 |la|B| 6|8 14| 41 ) 333
aHT 2 2 B
II- 31|41 | 94
lasli};H- Ola|r|alrlalr|6|0jalala|0|0|T]|B 4 3 | we

8.

BBenenue. ®u3nKa U MEeTOAbl HAYYHOI'0 ITO3HAHUS.
YcTHBII onipoc.

Bomnpocsl k ycTHOMY omnpocy o TeMe: @PU3NKa ¥ MO3HAHUE MHUPA.

. Uro Takoe ¢u3uka kak Hayka?

. B xaxo# nmocienoBaTeIbHOCTH MPOUCXOAUT MPOLIECC HAYYHOIO MO3HAHUS MUpa?
. Uro uccnenyer pusnka’?

. C 4ero HaumHaeTcst Hay4YHbIA METOJI ITO3HAHUSA?

. Kakue siBneHus OTHOCATCS K KPYTY SIBICHUH, U3y4yaeMbIX (PU3UKOI?

. Kakue siBneHus He OTHOCSITCS K KPYTY SIBJICHUH, H3ydaeMbIX (HU3UKOM?

. B uem 3aximrogaTtcst HaOJIIOIeHUE HAJ SIBJICHUSIMU?

B uem cocTout ocHOBHas 3a7a4a PU3NKU?

Kirou:

1.
2.

Hayka o mpupoze.
HaOnronenue — npeanoioKeHus: — SKCIEPUMEHTHI.

3. SIBneHus.
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4. DKCIEpUMEHTOB.

5. buonoruueckoe.

6. BeisiBrieHue 0osiee MM MeHEee CYIIECTBEHHBIX MPUYUH ISl TPOTEKAHUS SIBJIS-
HUSL.

7. B moucke 3aKOHOB, C IOMOIIBIO KOTOPBIX MOKHO OOBSCHSThH U IIPEACKa3bIBAThH
SIBIICHUSL.

8. IIpeanonoxxeHus.

Paszngea 1. Mexanuka
Tema 1.10CcHOBBI KHHEMATHKH.

TeCTI/IpOBaHI/Ie. OcHOBBI KHHEMATHKH.

Bapuanr 1

1. Msi4 OpollieH BEpTUKAIBbHO BHU3 C HEOOJIBIION BBICOTHI C HEKOTOPOM HauyaJbHOM
CKOpOCThI0. Kak N3MEHSI0TCS 32 BpeMs IOJIETA YCKOPEHUE MsYa U CHJIA ITPUTSIKE-
HUs ero K 3emuie? [ KaK101 BEJTMYMHBI ONPEICIINTE COOTBETCTBYIOIINI Xapak-
TEp U3MEHEHHUS U 3aIUIINTE €r0 HOMEP.

1) yBenuuuBaeTcs
2) yMeHBIIIaeTCst
3) He U3MEHSETCS

2. TpamBaii 1BUXETCA CO CKOpPOCThIO 28,8 kM/4. [Tocie Toro kak OyAeT BHIKIIOYCH
JBUTaTENb, KAKOE PACCTOSIHUE MTPOEJIET TPAMBAM, IIOKA €r0 CKOPOCTh YMEHBUIUTCS
B 4 paza? KoapduureHt conpotuBieHus ABuxkeHuto coctasiset 0,05.

3.Ha kaxoii BbICOTE HaJl IIOBEPXHOCTBIO 3€MIIH YCKOPEHHE CBOOOIHOTO MaieHus
paBHO 5 M/c??

4. lllapux maccoit 500 T ABMKETCsI MO BBIMTYKJION MOBEPXHOCTH paanycoM 10 M.
Onpenenute cuily peakyy MOBEPXHOCTU B TOT MOMEHT, KOTJ[a IIAPUK MTPOXOIUT
TOYKY, paILyC K KOTOPOW COCTABIISIET C BEPTUKANBIO yroi 60°. CkopocTh 1Iaprka
B 3TOT MOMEHT paBHa 2 M/C.

5. Teno GpouieHo ¢ HeOOJIBIION BBICOTHI MO YIJIOM K rOpU30HTY BHU3. Kak n3me-
HAIOTCA 3@ BpEMs MOJIETA €r0 CKOPOCTh U CHIIA MPUTSHKEHUS K 3emute? [l kaxaou
BEJINYMHBI ONPEACIIUTE COOTBETCTBYIOIINN XapaKTEP U3MEHEHUS U 3alIULIUTE €r0
HOMED.

1) yBenuuuBaercs
2) yMeHbLIaeTCs
3) He U3MeHsIeTCs
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6. ABTOMOOMIIb JBMKETCA 10 MPSAMOM TOPU30HTAIBHOM 10pOTe U MOCTE BBIKIIO-
YEeHUsl IBUTATENSl YMEHBIIAET CBOIO CKOPOCTh OT 8 10 5 M/c Ha mytu 78 M. Omnpe-
nenuTe K03 PUIMEHT TPEHHS IJIs TOTO CITydas.

7. Onpenenurte Maccy IUIAaHETHI, €CIU €€ paauyc B 2 pasza O0JblIe 36MHOTO, a CUjia
TSDKECTU COBIAAAeT ¢ 3eMHOM. (OTBET BhIpa3uTe B Maccax 3eMIIH. )

8. Mastenbkwii mapuk, Macca kotoporo 200 r, IBIKETCS paBHOMEPHO CO CKOPO-
CTBIO 5 M/C IO BOTHYTOM MTOBEPXHOCTH pajguycoM 2 M. OnpenenuTe CUily peakiiui,
JICHCTBYIOIIYIO HA IIAPHUK B TOT MOMEHT, KOTJIa MAPHK MPOXOJUT TOUKY, PAARYC K
KOTOPOM COCTaBIISIET C BEPTUKAIBIO yroJ 60°.

9. Bpycok maccoit M cocKkaib3bIBAET IO HAKJIIOHHOM TUIOCKOCTH. Kak m3MeHsTCs
€ro YCKOPEHHUE U CHJIa HOPMAJILHOTO JIaBJICHUS HA TJIOCKOCTh MPU YBEIUYCHUU
Macchl Opycka B 2 pa3a? J[ns Kak10i BEJIMUUHBI ONTPEACIIUTE COOTBETCTBYIOIIUMA
XapaKTep U3MEHEHUS U 3aIUILINTE €T0 HOMED.

1) yBenuuurcs
2) yMEHBIIUTCS
3) HE UBMEHUTCS

10. Ha ropu3oHTanbHO# MOBEPXHOCTH HaxoauTcst Opycok maccoi 500 r. Ha 6py-
COK JercTByeT cuiia 2 H, HanpaBiieHHas BBepX oA yriioMm 60° K TOpU30HTAIIH.
Bpycok nBuxetcs npsMoMHEHO U paBHOMEpHO. Onpeaennute Ko3PPUIUEHT
TpEHUSL.

Bapuanr 2

1. OHpeI[eJ'II/ITe HN3MCHCHHC CHUJIbI I'PABUTAIMOHHOI'O BBaHMO,HeﬁCTBHH ABYX TCII,
CCJIM MacCa KaXXA0ro0 TCJIa U paCCTOAHHUEC MCXKAY TCIIaMH YBCINYATCA B 2 pasa.

2. JIea maneHbkux mapuka maccamu 80 T 1 60 T CBA3aHBI HUTHIO IJTHHON 6 CM 1
MOT'YT cBOOOJTHO O€3 TpeHUs MepeMeniaThes mo cnuie. CucteMa BpaiaeTcs B ro-
PU30HTAIBHOM TJIOCKOCTH, ITPY 3TOM IIAPUKHU OCTAKOTCS HEMTOJABUKHBIMUA OTHOCH-
TEJILHO cnulibl. Ha KakuX pacCcTOSHUSIX OT OCH BpaIllEHUs pacCIioiaratoTcs mapu-
Ku?

3. Bpycok maccoit M cockaJib3bIBa€T 1O HAKJIOHHOM II0CKOCTH. Kak u3aMeHsTes
yCKOpeHHe OpycKa U CHUJIa peaKI[uy OMOpbl IPU YMEHBIIIEHUH Macchl Opycka B 3
paza? [l kaxx 101 BEJIMYMHBI ONIPEAETUTE COOTBETCTBYIOIIUM XapaKTep U3MEHE-
HUS ¥ 3aIUILINATE €0 HOMED.
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1) yBenuuurcs
2) YMEHBIIIUTCS
3) HE UBMEHUTCS

4. ABToOyc maccoit 10 T, oTbe3xast OT OCTAHOBKH, 3a 2 ¢ HAOUPAET CKOPOCTh 18
kM/4. OnpeienuTe CUITy TATH ABUraTeNs aBTo0yca, eciau Ko3(pQHUIIMEeHT COpOTHB-
JeHus aBrkeHuto paseH 0,02.

5. Macca nmanetsl Mape 6,4 - 102 1, ero paamnyc 3400 kM. Kakoii myTh npoiinér
Ha Mapce 3a 10 ¢ oTnyieHHoe ¢ 00JbIION BBICOTHI B CBOOOAHOE MAJEHUE TENO?

6. Ha kparo Bpamaromerocs ¢ moCTOSTHHOW CKOPOCTRIO TucKka pagumycom 40 cM je-
xUT Ten0. KoapduimeHt tpernst Mexxay TesoM u nuckom cocrasisiet 0,4. [Tpu
KAKOM YIJIOBOM CKOPOCTH BpALEHUS TEJIO MOKET HA4aTh JBUKEHUE T10 JUCKY?

1. Bp}ICOK MacCOM M COCKa/Ib3bIBACT 10 HAKJIOHHOM INIOCKOCTH M3 COCTOSIHUS MO0~
kos1. Kak u3MeHsTCs ero YCKOPCHHUC U CUJIa TPCHHUA IIPHU YBCIIMYCHNHN MACChI 6py€-
Ka B 2 paaa? I[J'IH KEDKI[OI\(JI BCJIMYUHBI OIIPCACIINTC COOTBGTCTBYIOHII/Iﬁ XapaKkTcep
HN3MCHCHUA U 3AITMIIHUTC €0 HOMCP.

1) yBenuuurcs
2) yMEHBLIUTCS
3) HEe UBMEHUTCS

8. [1o HakmoHHOM TI0CKOCTH JTMHOM 30 CM U BBICOTOM 18 CM M3 COCTOSIHUSA MOKOS
nBukercs teno. KoadpuimeHnT Tpenns Mex1y TeJI0M U MIIOCKOCTBI0 COCTaBIISET
0,731. Onpenenurte Bpemsi JBUKEHUS TeNa.

9. Pamnyc HEKOTOPO# MTaHETHI B 4 pa3a MeHbIIe paanyca 3emin, a macca — B 80
pa3 MeHblIle Macchl 3emin. OnpenenuTe yCKOpeHre CBOOOHOTO MaIeHUs Ha dTOU
TJIaHETe.

10. /leTckoe Bea€pKo ¢ BOJIOH BpAIIAIOT C IIOCTOSTHHOW CKOPOCTBIO B BEP-
TUKAJIBHOM TJIOCKOCTH Ha BepE€BKE JymHOoM 40 cM. OnpeaennTte MUHUMAaJIbHYIO
CKOPOCTb, IPU KOTOPOM BOJIa U3 BEAEPKA HE BbUINBACTCHI.

Karou:
Bapuanr 1
.3; 3

.60 M

.~ 2624 xm
.2,3H

.1; 3

. 0,025

. AM;
.3,5H

0O NO Ol WP
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9.3;1
10. 0,28

Bapuanr 2

1.0
2.2,6 cm; 3,4 cm
3.3;2
4.27 xH
5.200 m
6.~3,17 ¢!
7.3;1
8.=2¢c

9.2 m/c?
10. 2 m/c

Tema 1.2 OcHOBbI KHHEMATHKH.
JlaGopaTopHasi pa6ora Nel: «MccrnemoBanre paBHOYCKOPEHHOI'O JIBMXKEHUS O€3
Ha4yaJIbHOM CKOPOCTH.
CwM. MeTouueckre yKa3aHHUs MO BBIMOJHEHHUIO J1a00OpaTOPHBIX PabOT IO AUCIH-
mmHe «Dusukay/ cocraBurend: IlIMeirnnaa A.E., @unmna A.B. PKPUIIT, 2023r.

Paznen 2. MoJsekyisipaast Gusuka 1 TEpMOIMHAMMKA.

Tema 2.10CcHOBBI MOJIEKYJIAPHO-KMHETHYECKON TEOPHH.
TecTupoBanmue.

1 Bapuant
1. Kakoe koanyecTBO BemecTBa coaepkutcs B 360 T BoAbI?

1) 20 mouib

2) 18 moub

3) 0,02 momb

4) 18 - 10 momnn

2. IlocrosiHHas ABorajgpo — 3TO

1) grcii0 MOJIEKYJT WJIH aTOMOB B €IUHUIIE 00BEMA
2) 4KCIIO MOJICKYJT WJIK aTOMOB B 1 MOJIb BelllecTBa
3) 4uCI0 MOJIEKYJI UK ATOMOB B TEJIE

4) KOMMYECTBO BEIIECTBA B €UHHUIIC 00BEMA

3. CKOJIbKO MOJIEKYJI COAEPIKUTCS B Karuie BoAbl Maccoit 0,18 r?
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1) 6,02 - 10%
2) 6,02 - 10%
3) 3,01 - 10%
4) 12 - 10%

4. I"a3bl CKUMAIOTCS 3HAYUTEIIHHO JICr4ye, 4€M KUJKOCTHU HUJIN TBépI[BIe TCJa, I10-
TOMY 4TO

1) oM cocTosT U3 OoJiee MEIKUX U JIETKUX aTOMOB U MOJIEKYJI

2) B razax Mexay MOJICKyJIaMH OOJIbIIINE PACCTOSIHUS, a B )KUJIKOCTAX U TBEPBIX
Teaax MOJEKYJIbl PACIIOIO0KEHBI BIULIOTHYIO APYT K APYTY

3) MOJIEKYJIbI ra30B JIETKO COKMMAIOTCS

4) mpu COMMKEHUN MOJICKYJIBI Ta30B MPUTATUBAIOTCS APYT K IPYTY, a MOJICKYJIbI
TBEPBIX TEJ U JKUJKOCTEN OTTAIIKUBAOTCS

5. BpoyHOBCKO€E IBH’)KEHHE MOXKHO HAaOIIOAaTh

1) B )KUIKOCTSX, Ta3ax U TBEPABIX TEJIax
2) TOJIBKO B JKHJIKOCTSX U Ta3ax

3) TOJIBKO B KUIKOCTSX

4) TONBKO B Tazax

2 BapuaHT
1. Yemy paBnHa macca 10 Moab BoabI?

1)180r
2)18-10%r
3)18r
4) 18 xr

2. [Tocrosunas Jlommuara — 310

1) yucno mosiekyn B 1 MoJb BeliecTBa
2) 4nCcIIo MOJIEH B eAMHUIIE 00bEMaA

3) 4uCI0 MOJIEKYJI B TEJIE

4) KOHUEHTpALIUS MOJIEKYJI

3. Kakoit 00b6EM 3aHUMAIOT 25 MOJIb ATFOMAHUA?

1)2,5 M3
2)25 M3
3)0,25n
4)25n

4. Ilpu onuHakoBoi TeMiepatype TudPy3ust IpOUCXoIUT
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1) 6bicTpee Bcero B razax

2) ObICTpEe BCETO B KUIKOCTSIX

3) OrICcTpee BCero B TBEPIBIX Teax

4) c 0oAMHAKOBOM CKOPOCTHIO B ra3ax, XUAKOCTSIX U TBEPIBIX TEIaX

5. Monekynbl BemiecTBa B TBEPIOM Hele(hOPMUPOBAHHOM Telle HAXOASITCS PYT OT

Apyra Ha TaKuX paCCTOAHHAX, HA KOTOPBIX

1) IEHCTBYIOT TOJBKO CUJIBI PUTSKEHUS

2) NEeHCTBYIOT TOJIBKO CHJIbI OTTAJIKUBAHUS

3) CUJIBI IPUTSIKEHUS! YPABHOBEIIUBAIOTCS CUJIaMU OTTAJIKUBAHUS

4) cuibl NPUTSKEHUS 3HAUUTEIIBHO MPEBBIIIAIOT CUIIbI OTTATKUBAHUS

Kuarou:

1 BapuanT
1-1

2-2

3-2

4-2

5-2

2 BapuaHT
1-1

2-2

3-3

4-1

5-3

Tema 2.2 OcHOBBI TEPMOAHUHAMHUKH.
YcTHBIN OIIPOC.

1.3aBUCHUT M BHYTPEHHSA SHEPTUS JAaHHOW MACCHI PEaJIbHOIO raza?
a) He 3aBucUT HU OT TeMIiepaTypbl, HU OT 00beMa.

0) He 3aBucut oM 0T Kakux (aKkTOpOB.

B) 3aBUCHUT TOJBKO OT 00BbEMa.

r) 3aBUCUT OT TeMIIEpaTypbl U o0bemMa.+

2.Kakum 06pa3zomM MOKHO U3MEHHUTHh BHYTPEHHIOIO YHEPTHIO CUCTEMBI?
a) ToJbKO IyTeM COBEpIIEHHS PaOOTHI.

0) Tonpko MyTeM TerIonepeaayu.

B) [Tyrem coBepiueHust paboThl U TeIJIoNepeaun. +

r) Cpeau OTBETOB HET MPABUIIBLHOTO.

3. Kakoli nipouiecc Ha3zbiBaeTcst nzotepmuueckum? [Ipouecc, mpoucxoasuumi:

a) IpY MOCTOSTHHOM TETJIOEMKOCTH
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0) pu NOCTOSIHHOM Temneparype +
B) MpY NOCTOSTHHOM JIaBJI€HUU

4. BHyTpeHHsIsI SHEpTusl 3aJaHHONW MacChl M UCATBHOTO T'a3a 3aBUCUT TOJIBKO OT:
a) TemIepaTypsl +

0) ¢popmbl cocyna

B) JIaBJICHUS

5. B Boxy Temneparypoii 15°C u 00beMOM 2 JT OIyCTHITN HEU3BECTHBIN CIIIaB
maccoii 1 kr u Temnepatypoit 90°C. B pesynbTare TerooOMeHa yCTaHOBHIIACh
temriepatypa 20°C. KakoBa ynenpHas TermioeMKocTh cruiaBa (J[x/kreK), ecnm
yleabHas Term1oeMKocTh Bojibl paBHa 4200 Jlx/kreK:

a) 1100

6) 600 +

B) 1300

6. Ha ckonpko MeramxoyJieid OTIMYaeTCs BHYTPEHHSSI SHEPTUS 2 KT BOASHOTO Ta-
pa nipu Temrieparype 100°C oT BHyTpeHHEN SHEPTUU 2 KT BOJABI IIPU ITOM KE TEM-
neparype? Le=2,3 MJIx/kr:

a) Ha 4,6 M /I Gosnbiie +

0) Ha 2,3 M/I>x MeHbIIIe

B) Ha 2,3 M/JIx OombIiie

7. CxonbKo JibJa (KI) pacTaeT, ecliv jea Maccoi 5 Kr u temrepatypoit 0°C omy-
cTUTh B Boay Maccol 10 kr u remnepatypoit 0°C:

a)l

0) 10

B) 0+

8. B3s1T0 110 0THOMY MOJTIO T'eJHsl, HEOHA U aproHa Mpu OJANHAKOBOM TeMIIeparType.
Y Kakoro rasa BHyTPEHHSsI SHEPTHs camasi O0JIbIIas:

a) y BCEX ra3oB OJJMHAKOBA +

0) HEeoHa M aproHa

B) TeJIUs

9. Ha cxonbko C° Hyx)HO Harpeth 10 MJTH. T BOJBI, YTOOBI €€ Macca YBEJIMUMUIIACh
Ha | r? Y aenbHas termnoeMKkocTs BoAbl paBHa 4200 [x/kreK:

a) 21,4

0) 2,14 +

B) 41

10. A3ot maccoit 20 Kr HarpeBaeTcsi Ipu NOCTOsTHHOM AaBiieHun ot 0° 1o 200°C.
OueHnTe, Ha CKOJIBKO HAHOTPAMMOB YBEIIMUUTCS Macca a3ota? Y ieJdbHas Temio-

€MKOCTb a30Ta IIPH MOCTOSTHHOM naByieHnu paBHa 1,05 kJx/(kr+K):
a) 4,7
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0) 470
B) 47 +

11. Kakas cuna (H) coBepiiaer pa6oty 100 /I>k, paBHOMEpHO niepemMenias Tejio Ha
paccrosinue 40 cM, ecnu oHa JelcTBYET moj yriioMm 30° K HaIllpaBJICHUIO TIepeMe-
HICHUS:

a) 173

0) 289 +

B) 455

12. Ha teno maccoii 4 Kr, ABIKYIIIEECS CO CKOPOCThIO 2 M/C, TO/IeCTBOBajA cujia
10 H, B pe3ynbTare 4ero CKOPOCTh Tejla yBennuuiach 10 S5 M/c. Kakyro paboty
(/I>x) coBepunia faHHas CUJa:

a) 24

0) 34

B) 42 +

13. Kakas padota (/) coBepiiaeTcsi mpu U30XOPHOM HarpeBaHUM OJTHOTO MOJIS
naeanpHoro rasa Ha 20 K:

a) 16,62

0) mpu U30XOPHOM TIpoiiecce paboTa He coBepliaeTcs +

B) 4,05

14. Kak n3MeHsieTCcsl TeMIieparypa KpUCTALINYECKOTO Tela C MOMEHTA Hadaja
IUIaBJIEHUS 10 €r0 OKOHYAHMS:

a) He U3MeHsieTcs +

0) B HauaJsie MJIABJICHUS MMOHUXKAETCS, 3aTEM MOBBIIIACTCS

B) B HauaJje MJIaBJICHUS MMOBBIIACTCS, 3aTEM MTOHIKAETCS

15. Bona npeBpaiaercs B ae npu nocrosaHoi temnepatype 0°C. [lornomaercs
WJIU BBIJENSETCA MPU 3TOM SHEPIHUSL:

a) HE TMOTJIONIACTCS ¥ HE BBIJEISETCS

0) BeIICTIACTCS +

B) IOIJIOMIAETCS

Tema 2.3 ArperatHblie coOcTOSHHA BenlecTBa. Pa3oBbie nepexoabl.
JlaGoparopnas padora Ne2: «OnpeneneHrne OTHOCUTEIBHON BIAXXHOCTH BO3.Y-
Xan.

CM. Metonuyeckue yka3zaHuUsl 10 BBIOJHEHHUIO Ja00paTOPHBIX paboOT MO AMCIIH-

mHe «Pusukay/ cocraBurend: IlIMeirnnaa A.E., @unmna A.B. PKPUIIT, 2023r.

JlaGopaTopnasi pabora Ne3: «OmnpezenieHre yAEIbHON TEIUIOEMKOCTH TBEPJIOTO
Tenay.
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Cm. Meroanueckue yka3aHUs MO BBIMOJHEHUIO Ja0OPATOPHBIX PabOT MO JUCITHU-
mwmHe «Pusukay/ cocraBurenu: IlImeirmuna A.E., ®unua A.B. PKPUIIT, 2023r.

KontpoJuabnas padoraNel no teme: «MoJiekyjasipHasi Gu3nKa 4 TepMo-
TUHAMMKA.

Kurou: 1 Bapuant (1,2,3) U3 ka0 3a1a4u.

2 Bapuanr (4,5,6) U3 Kaxa01 3a7a4u.
1 BapuanT:1 3amaua

1-7,5r

2-15n

3-200kI1a

1 BapuanT:2 3aaya

1-35«ITa

2-0,35m°

3-55%

2 BapuaHnT:1 3agaya

4-300°K

5-9,2r

6-4,71

2 BapuaHT:2 3a7a4a

4-0,03MIla

5-15n

6-95%
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danaqua 1. B fannone emectuMocTsio V HaxoguTea raz maccoit m. IIpu ab-
comOTHOH Temnepatrype T ras NMpoM3SBOJMT AABJeHHE HAa cTeHKHM OGanmoHa p.
Bua rasa ykasaH B tabnuue. Onpegenute sHayeHue BelHYHHbI, oDo3HAYEHHON ¥,
Kax namenuTcs gaBjeHUe rasa B 6a/LI0He, ec/iM [IPH HEM3MEHHOH TeMIepaTy-
pe 4acTh (0 MAacchl ra3a BRIOYCTHTHL M3 Dammoma?

44

Bapuanr | 1 2 | 38| 4|5 ]| 6 7 | 8| 9 |10 11] 12
laa NH; | He | H | Cl, | Ne | Rn | Kr | Ar | N, |CO, | O, | CH,
V, n 40 | * | 20| 3 |20| * |50/(40| 8 | * | 40 | 20
m, v *# |15 | 4,0|340| * | 10 |85 |05| * |140| 8,0 | 80
T, K 300 | 400 | 500 | * | 400 | 500 | 300 | * | 500 | 300 | 400 | *

p, klla 200 | 30 * | 400 | 60 | 50 * 10 | 400 | 200 * 300

o, % 20 30 | 40 | 20 | 30 | 40 | 20 | 30 | 40 | 20 | 30 | 40

danaua 2. 'as, umesinuii faBneHune p,, obvem V;, m Temnepatypy t, Harpe-
JH (OXJaIuIH) 00 TeMIepaTypsl i, cxaln (NpefocTABHIAM BO3MOMKHOCTE pAac-
IIHPHTECA) A0 obbeMa V' Tax, uTo jpaRMeHHMe rasza nmpH Toil e Macce CTAJO
paeHO p. OnpesennTe 3HAYEHHEe BeJMUMHEI, o0o3HaueHHOH *. MonsapHy Mac-
Cy rasa cuHTaliTe HeM3MeHHOMH.

Bapmanr| 1 2 3 4 5 6 7 8 9 10 | 11 | 12

Pp. klla | » 20 30 | 40 50 60 * 30 | 40 50 60 10

Vo m* 0,10 * 0,30 | 0,40 | 0,50 | 0,60 | 0,20 * 0,40 | 0,50 | 0,60 | 0,10

tgs °C 20 | 30 * 40 | 50 | 60 | 30 | 40 * 60 | 20 | 30

p, MIla | 0,05 | 0,10 | 0,15 * 0,05 | 0,10 | 0,10 | 0,05 | 0,10 * 0,15 | 0,05

V,a 20 a0 40 20 * 20 30 40 20 30 * 40

t, °C 100 80 50 100 80 * 50 100 | B0 50 50 *

Pazgea 3. daekTpoanHamMuka.

Tema 3.1 JaekTpuyeckoe moJe.

JlaGoparopHasi pabora Ne4: «VcciaeqoBaHue 3IEKTPUIECKOTO OIS,
CwM. Meroaudeckue yKa3aHUsl 110 BBIMOJHEHUIO JTA0OPATOPHBIX PadOT MO JIUCIIH-
mmHe «Pu3ukay/ cocraBurenu: llImeirnmuaa A.E., ®umna A.B. PKPUIIT, 2023r.
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JlabopaTtopHast pabora NeS: «OnpeneneHue 3JeKTPOEMKOCTH KOHAEHCATOPay.
CwM. MeTonnueckue yKa3aHuUsl MO BBIMOJHEHUIO JTaOOPAaTOPHBIX PpabOT MO JAUCITHU-
mwmHe «Pu3ukay/ cocraBurenu: IlIMeirmuna A.E., ®unua A.B. PKPUIIT, 2023r.

Tema 3.2 3aKOHBI IOCTOAHHOTO TOKA.
JlaGoparopuas padora Ne6: «OnpeaeneHue yaeabHOrO CONPOTUBICHUST TPOBO-
HUKa.
Cum. Meronnueckue yka3aHUs IO BBIMIOJHEHUIO Ja0OPATOPHBIX PabOT MO JUCITHU-
mnHe «Dusukay/ coctaBurenu: [lImeirnuaa A E., ®umua A.B. PKPUIIT, 2023r.

Jlabopatopnas padora Ne7: «IIpoBepka 3aKOHOB MOCIEIOBATENBHOIO W Mapaj-
JICTLHOTO COSMHEHUS TIOTPEOUTETICH AIIEKTPHUICCKON SHEPTHI.

CMm. Meroanueckue yka3aHUs M0 BBITIOJHEHUIO JTa0OPAaTOPHBIX PAbOT MO JUCITH-
mmHe «Dusukay/ cocraBurend: IlIMeirmuaa A.E., @umna A.B. PKPUIIT, 2023r.

JlaGopaTopnas padora Ne§: «Onpenenenne I/IC u BHyTPEHHETO CONPOTUBIICHUS
HMCTOYHUKOB YHEPTUN».

CM. MeTouueckre yKa3aHHUs MO BBIMOJHEHUIO JTaOOPaTOPHBIX PadOT IO JUCIIH-
mmHe «Dusukay/ cocraBurend: IlIMeirnuaa A E., @umna A.B. PKPUIIT, 2023r.

JlaGopaTopnasi padora Ne9: «VccrnenoBaHue 3aBUCIMOCTH MOILHOCTH, TOTPeOIIsi-
€MOM JIAMIION HaKaJIMBaHUS OT HANPSHKEHUS Ha €€ 3aKUMax».

Cwm. MeTonnueckue yKa3aHuUsl MO BBINOJHEHUIO JJa0OPAaTOPHBIX PadOT MO JUCIIHU-
mmHe «Pu3ukay/ cocraBurend: llImeirnmuaa A.E., ®umma A.B. PKPUIIT, 2023r.

KourpouabHasi padora Ne2 «JjiekTpudeckoe mojie. 3aKkoHbI MOCTOSHHOIO TO-
Ka».

Bapuanr -1

1. DnexTpuyeckuit ToK - 3710 ...

1) HanpaBiieHHOE JBM)KEHUE YaCTHIL

2) Xa0TUYECKOE JABMKECHUE 3apsyKEHHBIX YaCTHIL

3) U3MEHEHHE MOJIOKEHUS OJJHUX YACTULl OTHOCUTEIBHO APYTUX

4) HampaBJIEHHOE JBUKEHHE 3aPSYKEHHBIX YaCTHI]

2.3a 5 cekyH[ 110 IPOBOJHMKY IIpH cuiie Toka 0,2 A MpOXOIUT 3apsii paBHBIM ...
1) 0,04 Kn

2) 1 Kn

3)5,2 Kn

4) 25 Kn

3. PaboTy aMeKTpUYEeCcKOTO TOJIS M0 MEPEMEIISHUIO 3apsiia XapaKTEPU3YeT ...
1) HanpspkeHue

2) CONPOTUBIICHHE

3) HanpsH>KEHHOCTh

4) cuna Toka
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4. HanpsxeHue Ha pe3uctope ¢ conpoTusiieHneM 2 Om npu cuie Toka 4 A paBHO
1)0,55B

2)2B

3)6B

4)8B

5. Ecnu mpoBoJIOKY BBITSATHUBAHUEM YAJIMHUTH B 3 pa3a, TO €€ COMPOTUBIICHUE ...
1) ymenbIuTcs B 3 paza

2) yBenuuures B 3 paza

3) ymensmuTes B 9 pas

4) yBenuuutcs B 9 pa3

6. Ha yyacTke 1ienu, COCTOSIIIIEM M3 NOCIIE0BATENBHO BKIOYEHHBIX COMPOTHBIIE-
Huii R1 =2 Om

u R2 = 6 Owm, Hanpsikenue paBHO 24 B. Cuiia Toka B KaXKJI0M CONPOTUBIICHHUH ...
DIl=12=3A

2)I11=6A,12=3 A

3)I1=3AI12=6A

411=12=9A

7. K mocnenoBaTenbHO COETMHEHHBIM conpoTuBiieHusM R1 = R2 =R3 =2 Owm na-
paIeNnbHO

MOAKIIIOUEHO conpoTuBieHrne R4 = 6 Om, moJIHOE CONMPOTUBIIEHNE LIETIN PABHO ...
1) 12 Om

2) 6 Om

3)3 Om

4)1/12 Om

8. PaboTy 3JIeKTpHUECKOT0 TOKA MOXHO PAaCCUUTATh, UCTIOJIb3YS BEIPAKECHHE:

9. MowHOCTb JaMIibl HaKanuBaHus npu HanpsbkeHun 220 B u cune toka 0,454 A
paBHA ...

1) 60 Bt

2) 100 Br

3) 200 Bt

4) 500 Bt

10. B ucrouHuke ToKa NpOUCXOIUT ...

1) mpeoOpa3zoBaHu€ FNEKTPUUECKON SJHEPTHHU B MEXAHUUECKYIO

2) pazzeneHue MOJIEKyJ BelllecTBa

3) nmpeoOpa3zoBaHKEe SHEPTUU YHOPATOUECHHOTO IBUKEHHUS 3apsKEHHBIX YaCTHUI B
TEIJIOBYIO

4) pazneneHue Ha MOJOXKUTENbHBIE U OTPUIIATENbHBIC AIEKTPUUECKUE 3apsibl

11. 3akony OMa 1J1st TOJTHOM L€ COOTBETCTBYET BBIPAXKEHUE ...

12. Eqununa uamepenns 3JC B MexxayHapoIHON CUCTEME ...

1) Om™m

2) Om

3)A

4)B
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13. JIBa pe3uctopa conpotusieHue S OM u 35 OM coeMHEHbI TOCIEeI0BATENBHO.
Cuna Toka B

uenu 0,5A. PaccunTaite 3JIEKTPUUECKYIO 1IETIb.

14. 9J1C ucrounuka 26 B, BHyTpeHHEee conpoTuBiieHre 2 OM, pe3ucTopbl COEau-
HEHBI

nocieaoBaTeabHo U cooTBeTCTBEHHO R1 = R2 = R3 = R4 = 6 Om. Onipenenutsb
CUJIy TOKA B LIEIIH.

VYposens C

15. Tlo yyacTKy 1enu COCTOSIIEN U3 TPEX PABHBIX PE3UCTOPOB: ABA PE3UCTOPA CO-
€JMHEHBI TOCJIEI0BATENILHO, a TPETUM K HUM MapasuieibHO, MPOXOJUT TOK C CHIION
3 A. AmniepMeTp, BKJIIFOYEHHBIN B MOCIEA0BATEIbHBIN YUaCTOK IIEMH, TOKA3bIBACT

Bapuanr -2

1. 3a HampaBiieHWE TOKA TPUHUMAIOT HAIIPABJICHUE ABUKEHUS. ..

1) anexTpoHOB

2) OTpUIIATEIbHBIX HOHOB

3) 3apsKEHHBIX YaCTHI]

4) MONOXKUTEIHHO 3aPSKEHHBIX YaCTHUIL

2. Bpems npoxosxnaenus 3apsna 0,5 Ko opu cuiie Toka B TpOBOAHUKE 2 A PaBHO ...
1)4c

2)25¢

Hlc

4)0,25c

3. ®usznyeckas BeJIMUMHA, XapaKTepu3yoIas 3apsij, NpOXOo s uepe3 IpoBO/I-
HUK 3a lcexkyHny ...

1) HampsixeHue

2) CONPOTHUBIICHUE

3) HanpsSH>KEHHOCTh

4) cuna Toka

4. ConpoTUBIIEHUE PE3UCTOPA B LIENU C TOKOM 4 A M aJ€HUN HANPSHKEHUS. Ha HEM
2 B paBHO ...

1) 8 Om

2) 6 Om

3)2 Om

4) 0,5 Om

5. Ecniu mpoBOJIOKY pa3pe3arh MONepeK Ha 3 paBHBIE YaCTH U COCIMHUTD UX Ma-
pajienabHo, TO €€

CONPOTHUBJICHUE ...

1) ymensmmTcs B 3 pasa

2) yBenuuMres B 3 pasa

3) yMmeHbIIUTCS B 9 pa3

4) ygenuuutcs B 9 pa3

6. Pesucropsl coequHensl nocieaoparesbHo R1 =4 Om, R2 =4 OM u nageHue
HaIpsHKEHUS Ha

yuacTke 24 B. Cuna Toka B KaXXJI0M PE3UCTOPE ...
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DIL=12A,12=4A

2)11=12=3 A

3)I11=12=16 A

4)11=4A,12=12 A

7. K Tpem napajuielbHO COEUHEHHBIM PE3UCTOPAM YETBEPTHIN IMOJKIIOYEH TO-
CJIEJ0OBATEIBHO

R1 =R 2=R3=R4=3 Owm. [loiHOE CONpOTUBIECHHE IICTTH PABHO ...

8. KosnmuecTBO TEMIOTHI, BBIICIIEMOE B IPOBOIHUKE MPU MTPOXOKICHUU IIICKTPU-
YECKOro TOKa

MOHO PacCUUTATh, UCIIOJIb3YS BHIPAXKEHUE:

1) IR

2) I°’RAt

3) IU

4) I°R

9.¥YTI0T, BKJIIOUEH B CE€Th ¢ HamnpspkeHueM 220 B. PaGoTa snexkTpuyeckoro Toka
cuion 5 A 3a 10

MUHYT ...

1) 6610 3 I

2) 6610 4 JIx

3) 11-10 3 JIx

4) 220 JIx

10. K cTOpOHHUM CcHIJIaM HE OTHOCSITCSL CUJIBI ...

1) ssnepHbie

2) BIEKTPOMArHUTHBIE

3) BIEeKTpOCTaTUYECKUE

4) MexaHUYEeCKHue

11. 3C ucroyHuka ToKa ONpeAeasieTCs BHIPAKCHUEM ...

12. Equnnna uamepennsi B CY BHyTpeHHEr0 CONPOTUBIICHUS! UICTOYHUKA TOKA ...
1) Om

2)B

3) Om 'Mm

4) A

13. /IBa pe3ucropa, CONMPOTUBIEHNE KOTOPBIX 1O 12 OM, COeTMHEHBI NapAJUIETBHO.
Hanpsxenue

B lenu 6B. PaccunraiiTe 3J1eKTPUYECKYIO LIEMb.

14. 9J1C ucrounuka 24 B ¢ BHyTpeHHUM conpoTUBieHUEM 2 OM MOCIeq0BaTENb-
HO BKJIFOYEHBI

pesuctopbl R1 = R2 = R3 = R4 = 6 OM. OnipesienuTh CUly TOKA B LIEMH.

1 12 (3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 14

B- /1 |2 |1 (4 |2 |1 |4 |2 |2 |4 |1 |4 |400m|I1A

1 20B
B-/1 |4 |4 (4 |1 (2 |3 |2 (2 |1 |2 |1 |60m |09A
2 1A
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Tema 3.3. DiiekTpruYecKuii TOK B pa3JM4HbIX CpeJax.
Tecr.

duaextposus3 (K. Ne 1)
1. Yto npencraBiisieT TOK B 3JEKTPOJINUTAX?
2. YTo Ha3bIBACTCS ANEKTPOIU3IOM?

3. Kak Ha3bIBatOTCS MPOBOJHUKH, CO3JAIOIINE IEKTPUUECKOE MOJIE B DJICKTPOJIU-
Te?

4. Yto Ha3bIBaETCS KaTOIOM?

5. YUTo Takoe KaTUOHBI?

6. UTo Takoe aHWOHBI?

7. IIpon3BOAUT JIM SIEKTPUUECKUN TOK B JIEKTPOJIUTAX XUMUUYECKOE IeicTBUE?
8. Kakoii Tok HeoOX0AuM JJIsI DJIEKTpOJIn3a?

9. OT KaKkuX yCIIOBUM 3aBUCUT CTENEHD TUCCOI[AALINU ]

10. Kak n3MeHseTCS DJIEKTPONPOBOIHOCTD AJIEKTPOJIUTA ITPU MOBBIILIEHUN TEMIIE-
paTypbl?

11. Yto Ha3wpIBaeTCs qUCCOLMAIIEN?

KOJ OTBET KOJ OTBET

A HE TIPOU3BOJIUT N | xnemmbl
IIPOU3BOAUT K | asmexTponsl

B ITOCTOSIHHBIN AJIEKTPUYECKUI JI | nepeMeHHbIN 3JIEKTPUUECKUN TOK
TOK

r IIOJIOKUTEIBHO 3apsKEHHBIE M | OTpHULIATENILHO 3apsKEHHBIE UO-
MOHBI, OCAX/IAIOIIMECs Ha Ka- HBI, OCA)KIAIOIIMECS HAa aHOJIE
TOJE

Jl | pactiag HEUTpaJIbHBIX MOJIEKYII H | Bo3pacTaer 4ucio cBOOOHBIX
HA UOHBI IIPU PAaCTBOPECHUU MOHOB U YMEHBIAETCS BA3KOCTH
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QJICKTPOJINTA 11O BIIMIHHUEM
QJICKTPUYICCKOI'O ITIOJIA ITOJIAP-
HBIX MOJICKYJI

E | 1BuXeHUe dIEKTPUYECKUX 3a- 0
PSAIOB IO IEVCTBUEM CHUII
IIEKTPUUECKOTO OIS

K | pacnax HeuTpanbHbIX Monekyn 11
Ha MOHBI MOJI ICICTBUEM pac-
TBOPUTEIIA

3 AIEKTPOJI, COETMHEHHBIN C OT- P
pHULIATETIBHBIM MOJKOCOM HC-
TOYHHKA TOKa

M | or reMneparypsbl, TUIICKTPHU- C
YEeCKOM MOCTOSIHHOM, OT KOH-
LHEHTPALU JICKTPOIUTA

3axkon @apanes (K. Ne 2)

KHUJIKOCTH, TIOATOMY HOHBI MTPH-
00peTaroT OOJIBIIYIO IMOIBHX-
HOCTb

BBIJICJICHUE HA JJIEKTPOAAX MPO-
JIYKTOB XMMHYECKOT'O PA3JIOKE-
HHUS PaCTBOPA MPU MPOXOKICHUS
AJIEKTPUYECKOTO TOKA YEPE3
AJIEKTPOJIUT, CBI3aHHBIN C OKHC-
JINTEIbHO-BOCCTAHOBUTEIBHOM
peakiuen

JABHKCHHUEC MOHOB I101 I[GﬁCTBHCM
CHJI QJICKTPUYCCKOT'O ITOJIA

QJICKTPO, COGI[HHGHHBIﬁ C I1IO-
JTOXKHUTCIIbHBIM ITOJIIOCOM HUCTOY-
HHKa TOKa

OT TeMIepaTypbl

1. B uem coctout 3akoH Dapajest 1is 3aeKTponaun3a’?

2. Yto Takoe aNEeKTPOXUMUYECKUN YKBUBAJIEHT?

3.B Kakux eMHUIIAX U3MEPSAETCS FJIEKTPOXUMUUYECKU dKBUBaJICHT B CU?

4. Kak Beruucisercs 3apsj JIEKTPOHA WIM OJHOBAJICHTHOTO UOHA?

5. UeMy paBHO YHMCIIEHHOE 3HAYEHHUE 3apsia JJIEKTpoHa?

6. Ykaxure popmyny 3akona @apanes.

7. Kakol 3HaK HECYT HOHBI MEM B BOJIHOM PacTBOPE MEAHOIO Kynopoca?

8. Ha xakom QJIEKTPOAC BBIACIIACTCA MCAb ITPU MMPOXOKACHUU ITOCTOAHHOI'O TOKa

yepes3 BOJIHBINA PacTBOP MEIHOIO Kyrnopoca?
9. Uemy paBHO umucio ABoraapo?

10. Yemy paBHO uucno Papanes?
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11. ®usnueckuit cMmbici nocrostHHon Mapanes?

KOJI

= |

w

11|

OTBET
m = kql

qUCJIIO MOJICKYJI, COACPIKaA-
muxXcsa B OAHOM KHMJIOMOJIC.

BEJIMYMHA, IOKa3bIBAIOIIAS,
KaKas Macca BeIleCTBa BblJe-
JWJIach Ha BJIEKTPOJIE MPHU
MPOXOKJICHUHU Yepe3 TaHHbIN
anekTponuT 3apsga B 1 Ki.

=1,6%10-'° K.

MacCcCa BBIACIUBUICTOCA IIPH

9JICKTPOJIN3C BCUICCTBA IIPAMO

MPOINOPIIMOHAJIEHA KOJIUYe-
CTBY 2JIEKTPUYECTBA IIPOILIE-
IIET0 Yepe3 DIEKTPOIIUT.

m = klUt
9,65*1017 K.

B Mr/(A*c)

ITOJOXXUTCIIbHBIC

Ha OTpULATCIIBHOM JJICKTPO-
JC- aHOC.

Ha OTPHIIATEILHOM JJICKTPO-
Jle- KaToze

6,02*10%

Toku B razax (K. Ne 3)

KOJI

g e < -

= =

OTBET
m = kqt

nyteMm nenenus yucia dapazaes
Ha 4KCJIO0 ABOTraapo.

Macca BBIJICTHBIICTOCS TIPH
9JIEKTPOJIN3E BEIIECTBA MPSMO
MPOIIOPITMOHANIBHA CHJIC TOKA M
BPEMCHH €0 MPOXO0KICHUS Ue-
pe3 AIIEKTPOITUT.

m=KkIt

Macca BbIICIHUBIIETOCs pH
JIEKTPOJIN3€E BELIECTBA MIPSAMO
IIPONOPLIMOHAIIbHA CHJIE TOKA,
HaIIPSDKEHUIO U BPEMEHU IIPO-
XOXKIEHUS TOKA Yepe3 dIEKTPO-
JIUT.

9,65*104
B K1/ Ku

1,6*10% Kn

OTPULATCIIBHBIC

Ha ITOJIOKHUTCIIbHOM 3JICKTPOAC -
aHOAC

Ha IMOJIOKUTCJIBbHOM J3JICKTPOJAL -
KaToac

oO11IMiA 3apsi] OJTHOTO MOJIS rasa.

1. ITouemy ra3 npyu HOpMaJbHBIX YCIOBUSX SIBISETCA XOPOLIUM H30JISTOPOM?
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2. IIpu KakoM yCJIOBHUH T'a3 CTAHOBUTCS 3JIEKTPOIPOBOIHBIM?

3. Uto Takoe HOHU3ATOPHI?

4. Kakue BHEIIHHE BO3,ZICI>'ICTBPISI MOTI'YT HOHU3UPOBATH raspl?

5. Uto Takoe peKoMOUHAIIHSI HOHOB?

6. HpI/I KaKOM YCJIOBHUH BO3HUKACT CaMOCTOATCI/IbHAA HOHU3AIHUA raza?

7. IloueMy TIpu AIEKTPUUYECKOM paspsiic ra3 HAUMHAET CBETUTHCA?

8. Kak 3aBHCHUT cuiia TOKa OT HANPSHKEHUS TIPU HECAaMOCTOATEIIBHOM paspsijie?

9. Kakol TOK Ha3bIBaeTCA TOKOM HACKIIIIECHUS?

10. Kak 00BsACHUTB, YTO MIPH YBEITHMUCHUN HAMPSHKEHUS ITOCIIE TOKA HACHITIICHHS
HaOJTI0/1aeTCs pe3Koe BO3pACTaHUE CHJIBI TOKA?

11. Kakoii snekTpudeckuil 3apsiji Ha3bIBACTCS CAMOCTOSITEIIbHBIM?

12. Kakol 3apsin Ha3pIBa€TCsl HECAMOCTOSATEIbHBIM ?

KOJ

A

OTBET

CUJIbHOC HArpCBaHuc U O6le-
YCHUC.

TOK, CHMJIa KOTOPOIro0 HC 3aBU-
CUT OT HAITPSAKCHHA.

IIPU BEICOKOM HAIPSKCHUH
JIBVKYIIUHCS 3JIEKTPOH MOXKET
160 MOHU3UPOBATh
HEHUTPaAIbHYIO MOJIEKYITY, JIN0O
MIPUBECTH €€ B BO3OYKICHHOE
coctosiHue. Bo30ykaennas
MOJICKYJIa TIPH MePEeX0Jic B
HOPMAaJILHOE COCTOSTHUE HC-
MyCKaeT PHEPTHUIO B hopMe
CBETA.

IIpY ICVCTBUU MOHU3ATOPA B
raze o0pa3yroTCsi HOHBI.

KOJI

n

OTBET

BO3HHUKACT yIapHasa HOHU3aII,
HOHHAasA JIaBHHA.

[IpoxoxKaeHne dIEKTPUIECKOTO
TOKA 4epe3 ra3bl IPH MOCTOSH-
HOM BO3JICMCTBHM HA ra3 BHEIII-
HEro MOHU3aTopa.

IIPU BBICOKOM HAIIPSKCHUU CTH-
HUYHBIC CBOOOJIHBIC 3JICKTPOHBI,
HaxOJIAIIMECs B raze, mpuoope-
Tar0T OOJIBIIYIO CKOPOCTh U MPU
CTOJIKHOBEHHUH C HEHTPATbHBIMU
MOJICKYJIaMH HOHU3UPYIOT HX.
HNonusanus BO3HUKAET 3a CUET
DHEPTUHU IJICKTPUICCKOTO TIOJIS.

ABJCTCA CIICACTBUEM CTOJIKHO-
BCHU: DJICKTPOHOB C MOJICKYJIaMU
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BHEIIHHE TOTOKH SHEPTHUH,
BBI3BIBAIOIINE HOHU3AIUIO Ta-
3a (HarpeBaTeNd U 00JTydare-
Tn).

IMOJYUHACTCA 3aKOHY Owma IIpu
HEOOJIBIITNX HAIIPpSKCHUAX U
OTKJIOHACTCA OT HCTO IIPH 00-
JICC BBICOKHX HAIIPSKCHHAX.

B ra3e OTCYTCTBYIOT CBOOO/-
HBIC IEKTPUUICCKUE 3aPSIIbI,
TaK KaK MOJICKYJIbI T'a3a 3J1eK-
TPUUECKU HEHTPAJIBHBI.

1o I[GﬁCTBPIGM MargmMTHOI'O
I10JIA

rasa.

BO3/YX IIPH BBICOKOW TEMIIEpA-
Typ€ CTaHOBUTCA DJIEKTPOIPO-
BOJHBIM.

BoccraHnoBieHre HEUTpaIbHBIX
MOJIEKYJI U3 Pa3HOMMEHHO 3apsi-
’KEHHBIX HOHOB U AJICKTPOHOB
BCIICZICTBUE UX JEKTPUUECKOTO
MPUTSHKCHUS (KYJTOHOBCKHX CHIT)

ITOJIOKUTEIbHBIC MOHBI, 001a/1a-
FOIIME KHHETUYECKOUW YSHEPTUEH,
YAApPSIIOTCS O KaTO/A U BHIOMBAIOT
13 HErO AJICKTPOHBI.

AIEKTPUUYECKUH TOK, TPOXOLs-
Ui yepes ra3 6e3 mojaepKaHus

BHCITHCTO HOHHU3AaTOpA.

duekrTpuuyeckue pa3psasl B razax (K. Ned4)

1. YUto mpencrapisieT coO0l KOPOHHBIN pa3psi?

2. Yto npencrapisieT cOO0M UCKPOBOM pa3psia?

3. Uto npeacrapisieT co0oi ayroBoi paspsina?

4. Yo npeacTaBisieT COO0M TICIOITUi pa3psi?

5. Uto npeacrapiisieT cOOOM KUCTEBOM pa3ps’?

6. B uem COCTOUT SIBIEHUE 3IEKTPUUECKOUN 3p0O3UU?

7. Kakum 06pa3oM ¢ katoja, Urparoiiero posis "pesna', ynansercs HapocT ocefia-
IOILIETO MeTasa’?

8. ITpu KakOM yCIIOBUM BO3HUKAET JYyTrOBOU pa3psan?
9. KakoBa Temrieparypa Karojia dJIeKTPUYECKON Jyru?

10. KakoBa Temrieparypa aHoa JIEKTPUUECKOU Tyru?
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11. ITouemy ayroBoii pa3ps IpOAOJDKAETCSA IPU HATUYUU HEKOTOPOTO PACCTOSA-
HUS MEXKAY IEKTPOoIaMu?

12. IToyeMy IpOBOAMMOCTH Ta3a MPHU Pa3psKCHUM YITydIlaeTcs?

13. Uem 0OBSICHUTD, UTO IAEKTPOIPOBOAHOCTH CHIIBHO Pa3psKEHHOTO ra3a OJn3Ka

K HYJII0?
KOJ OTBET
A | caMOCTOATENBHBIN pa3psia,

MIPOUCXOIAIINM MPU TOCTa-
TOYHOM BBICOKOM HaIpsiKe-
HUM B BUJIE CBETSAIIETOCA ITy4-
Ka.

okoJs10 3000 K

PGIIKOC CTOJIKHOBCHHC IIpHU
ABHIKCHHUU MCKIY JICKTPOHOM
U MOJICKYJIaMH

paspsa, TPOUCXOASIIUN TPH
pPacKaJIEHHOM KaToJe U IIPU
HanpspbkeHnu 30-50 B mexny
AIEKTPOJAMU.

paspsii B pa3peKeHHOM Trase,
MIpU JaBJIE€HUU 1-2 MM PT. CT.
COIPOBOXKJIAIOIINN CBEUYCHU-
eM.

YBEJIMYUBAETCS MyTh CBOOO-
HOTO Ipo0Oera 3JIeKTPOHOB,
BCJICJICTBUE Y€TO OHU ITPHOO-
PETAIOT B DJIEKTPUUCCKOM I10-
JIe 3armac KHHETUYECKOM dHEp-
T'UH, JIOCTaTOYHOM ISl HOHH-
3aIuu.

KOJ

OTBET

pa3psill, BOZHUKAIOLIUI IIPH aT-
MOC(EPHOM J1aBJIEHUH BOKPYT
IPOBOJAHMKA UK OCTpHs B Pop-
Me (UOJIETOBBIX UCKP IIPU BBICO-
KOM HAIpPsKEHUU B HEOJJHOPOI-
HOM JJIEKTPUYECKOM I10JIE U CO-
ITPOBOXKAAOIIUNCS XapaKTEPHBIM
KYHOKAHUEM.

okos0 4000 K

BO3AYX IIPH BBICOKOM TCMIICpa-
TYpC CTAHOBHUTCS 3JICKTPOIIPO-
BO/JHBIM.

M3JIeJIME U KaTOJ IOMEIIAIOT B
MAacJ0, paclbUICHHBIN METAILI, HE
JOXOS 10 KaTo4a, OCTAETCS B
KUJIKOCTH.

MEXIY JIEKTPOIaMU HEOOJIbIIIOe
HaIpsHKeHUE, HO OOJIbITIas cuila
TOKa.

AIIEKTPUYECKast UCKpa pa3orpeBa-
€T MeTaJU1 aHOJa B 00JIaCcTH I1a-
JICHUSI UCKPBI JI0 BHICOKOM TEM-
nepatypsl [laper meTanna npu
pacIIMpPEeHUH BHIOPACHIBAIOT TIO
BEPXHOCTHU aHOJA PaCIlIaBJICH-
HBIM METaJ1, KOTOPBIM OCEIAECT
Ha karoze. Ha anone oGpazyercs
yrayOieHue, Ha KaTo/ie - HapocCT.
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7K | mpephIBUCTBIN pa3psi, pOuc- O | moJoXUTEIbHBIE HOHBI, 00JIa1a-

XOJISIIIMM TIPH IOCTaTOYHO IOIIME KUHETHYECKON dHEPIHUeH,
BBICOKOM HamlpsiKEHUH, ( YAQPSIOTCS O KaTOJ M BEIOMBAIOT
HaIpPsHKEHHOCTD DJICKTPUYe- 13 HETO AJICKTPOHBI.

cKOro moJst okoio 3*10° B/m
pu aTMOC(EPHOM JaBICHUM ).

duieKTpU4ecKnid TOK B moaynpooaaukax (K. Ne 5)
1. Yto Ha3bIBaeTCa COOCTBEHHOM MPOBOAMMOCTBIO TOTYPOBOAHUKOB?

2. IIpy KaKuX YCIOBHSIX YUCTBIC IMOTYITPOBOJIHUKU CTAHOBSTCS 3JICKTPOIIPOBO/I-
HBIMU?

3. Kak 3aBUCUT IPOBOAUMOCTD MOJTYTIPOBOIHUKOB OT TEMIIEPATYPHI?

4. Kakyto mpoBOAMMOCTB ITOIYIIPOBOJHUKOB HA3bIBAKOT AJIEKTPOHHOM ?

5. Kak B 4MCTOM NOJyTPOBOJAHUKE BO3HUKAIOT "IbIpKU"?

6. KakoBa npupojia Toka B HOJIyITPOBOJHUKE?

7. Kak BIuseT Ha MpOBOAMMOCTB ITOJIYTIPOBOJHUKOB HAJIMYUE B HUX ITPUMECEN?

8. IIpu KakOM yCIIOBUH B PUMECHOM TOJIYITPOBOTHUKE BOSHUKACT AJICKTPOHHAS
MPOBOANUMOCTH?

9. IIpu KaKOM yCJIOBHH B IPUMECHOM IOJIYITPOBOIHUKE BO3HUKAET JbIPOYHAS
IIPOBOAUMOCTB?

10. Kak Ha3pIBarOTCS MOITYNIPOBOJHUKH, Y KOTOPBIX OCHOBHBIMH HOCHUTEIISIMU 3a-
psaa SIBASIOTCS SJIEKTPOHBI?

11. Kak Ha3pIBatOTCs MOTYNPOBOJHUKH, Y KOTOPBIX OCHOBHBIMH HOCHUTEIISIMU 3a-
pAna SIBIAIOTCS ABIPKU?

KOJ OTBET KOJ OTBET
A | IPOBOAMMOCTH MOJIYIIPOBOIHU- K | npu Hanmuuu B KpUCTayUIMYe-
KOB, 00YCJIOBJICHHYIO HaJTMYMEM CKOM peneTKe MPUMECHOTO
Yy HUX CBOOOJIHBIX DJICKTPOHOB. aToMa ¢ U30BITOYHBIM JICKTPO-
HOM.
b | poOBOAMMOCTH MPUMECHBIX ITO- JI | mpoBOAMMOCTH OECIIPUMECHBIX
JYyIIPOBOJHUKOB. MIOJIYIIPOBOJHUKOB.

45



1o BIIMAHUEM BBICOKOM TEMIIE-
PaTypbl HJIN CBCTA BAJICHTHBIC
QJICKTPOHBI MOT'YT OTOPBATLCA
OT aTOMOB H CTaTb CBO6OI[HI>I-
MHM.

IMOJYIIPOBOAHWKHN P-THUIIA.

IOJT ICMCTBUEM BBICOKOTO
HaNPsDKEHUS BaJICHTHBIC JJICK-
TPOHBI OTPHIBAIOTCS OT ATOMOB.
B aTtome oOpasyeTcsi BakaHTHOE
MecTo - "nmpIpka.

paBeH cyMMe TOKOB, 00pa3o-
BaHHBIX AJIEKTPOHHOM U JIBIPOY-
HOW MTPOBOANMOCTSIMHU.

TOK, 00pa30BaHHbBIN JBUKYIIIU-
MHUCSI SJIEKTPOHAMM.

MY HU3KUX TEMIEpaTypax mpo-
BOJIMMOCTb MOJTYITPOBOTHUKOB
BO3PAaCTAECT; IIPU MOBBIIICHUU UX
ITPOBOJIUMOCTb YMEHBIIAETCHI.

BCJIE/ICTBHE TEIUIOBOTO JIBUXKE-
HUS WK TIOJT ACUCTBUEM I10-
TJIOIIEHHOTO CBETA BaJICHTHBIE
AJIEKTPOHBI OTPHIBAIOTCS OT
aToMoB. B arome oOpazyercs
BAKAaHTHOE MECTO - "'IbIpKa'.

HoaynpoBoanukosbie npudopsl (K. Ne 6)

2. Yrto Takoe 3anuparoniun cion?

4. YcTporCTBO OTYHIPOBOAHUKOBOIO AMO0AA?

IpY HU3KHUX TeMIIepaTypax
IPOBOJUMOCTH TOTYPOBOIHU-
KOB MPAaKTUYECKHU PaBHA HYIIIO,
IIPU MOBBIIICHUU TEMIIEPATYPHI
BO3pacCTaerT.

p-N-niepexoaom.

UCKAKAIOT KPUCTAITMYECKYIO
pEIeTKY U HapyIIaloT BaJICHT-
HYIO CBSI3b MEX]y aTOMaMH,
YTO YBEJIMYHUBAET MPOBOIU-
MOCTb POBOJHUKOB.

IIPU HAJIMYUU B KPUCTAJUIAYE-
CKOU pemeTKe NPUMECHOTO
aToOMa ¢ HEJOCTAIOLIMM JJIEK-
TPOHOM.

IMOJYIIPOBOJHHUKAMH N-THIIA.

TOHYAWIIMKI CJIOM HA TPAHUILIE
MEKTY MOJYITPOBOJHUKAMH h-
TUIIA U P-TUIIA, 00CTHEHHBIN
ITOJABW>KHBIMUA HOCUTEISIMU 3a-

psna.

1. Kak Ha3pIBaeTCs KOHTAKT MOJIYITPOBOAHUKOB PAa3HOTO TUIIA?

3. [ToueMy B nepexoqHOM CJIO€ BO3HUKAET KOHTAKTHAs PA3HOCTh MOTEHIIUATIOB?

5. YcTpoicTBO MOTYyNPOBOIHUKOBOTO TpUOAa (TpaH3UCTOpa)?
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6. Bynet v npoxoauTh Yyepe3 U0/ TOK, €CJIM K HEMY MPUIIOKEHO HAMPSKEHUE,
Kak MOKa3aHO Ha pUCYHKe 17

7. Bynert nmu npoXoauTh Yepe3 U0 TOK, €CIU K HEMY MPUIIOKEHO HATIPSIKEHUE,
Kak MOKa3aHO Ha pPUCYHKE 27

8. Uto Takoe TepMucTOp?

9. Uto Takoe 60momeTp?

KOJI

A

b

OTBET
p-THna

p-N-miepexon

MOJTYTPOBOIHUKOBBIN IPUOOP
JUISL U3MEPEHUS SHEPTUU U3ILY-
yeHus1. Ero geiictBrue OCHOBAHO
Ha U3MEHEHHUH JJIEKTPUUECKOTO
COINPOTHUBIICHUS TTOJTYITPOBO/I-
HHKA TP HAarpEBaHUM €ro 3a

CUCT IIOTJIOMIACMOI'0 U3JIYUCHHUA.

JIBa MOJYTIPOBOTHUKA P-THUIIA
pa3ziesieHbl MOTYIPOBOIHUKOM
N-Tuna(uiv Hao0oPOT); MpeHA-
3HAYEH JJISl YCUJICHUSI CJIa0bIX
ANEKTPUUYECKUX KOJICOAHUHN UIN
JUISl TEHEPAIuK IEKTPUUYECKUX
KOJICOaHMIA.

BHEIIIHEE T10JI€ HAMPABJICHO B TY
K€ CTOPOHY, YTO U 33J€P>K1UBa-
IOIIIEE TI0JI€ TIEPEXOHOTO CJIOS,
T.€. 33JICP>KUBAIOIIIEE 0JIE YCH-
JIMBAETCS, @ 3HAUUT TOK Yepe3
JIMOJ] IPAKTUYECKHU HE TTONIET.

OTBET
N-THma

IMOJYIIPOBOJHHK N- X P-THUIIA
COCOHUHAIOTCA ITOCIICI0BATCIIb-
HO.

CB00OOIHBIE AIEKTPOHBI MOJTY-
MIPOBOJIHUKA P-THUIIA Pa3/IeICHbI
MOJIYIIPOOBOJHUKOM n-TuIa. B
NOTPAHUYHOM CJIO€ MOIYIPO-
BOJTHUKOB MOSIBJIAFOTCS Pa3HO-
VMEHHBIE 3apsIbl...

JIBa TIOJTYITPOBOTHUKA P-THUTIA
pa3/eNieHbl MOTYITPOBOAHIUKOM
N-Tumna (UM Hao0opOT); TIPe-
HA3HAYCH JUTSI BBITPSMIICHUS
MIEPEMEHHOTO TOKA.

BHEIITHEE T10JIC HAIPABIICHO
HABCTPEYY 33JICPKUBAIOIICMY
MIOJII0 TIEPEXOIHOTO CJI08, T.€.
0CJIa0ISAET €ro, a 3HAUYUT TOK
yepes3 IUO0J TTOMIET.
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K | momynpoBOAHUKOBBIN pudop, M | B IOTpaHUYHOM CJIO€ MEXKY

JEWCTBUE KOTOPOTO OCHOBAHO MOJIYIIPOBOJHUKAMU Pa3HOTO
Ha 3aBUCHUMOCTH COIIPOTHUBIIE- THUIIA IPOUCXOJUT B3aUMHAas
HUS OT €ro TeMIepaTyphbl; pe- mudy3us SIEKTPOHOB U JIbl-
Ha3HA4YEH JUIsl ©3MEPEHUS TEM- POK, OJaroiapsi 4emy B 3TOM
nepaTypahl. CJIO€ CO3JAa0TC U30BITOUYHbIE

Pa3HOMMEHHBIE 3aPSIIbL...

H TOHYAHMIINKN CIIOW HA TPAHULIEC
MEXKTY MOJYIPOBOJHUKAMH N-
THUIIA U P-THUTIA, 00CTHECHHBIN
MMOABYKHBIMH HOCHUTEIISIMU 3a-

psna.

JuekTpuuyeckuit TOK B Bakyyme. J{uoxa (K. Ne8)

1. YUto Ha3bIBaeTCSI TEPMOIIIEKTPOHHOU 3MUCCUEN?

2. YUTo Ha3bIBAIOT BAKyyMOM?

3. OCHOBHO€E CBOWMCTBO BaKYyMHOT'O JUOJA.

4. Kakoii BUJl UMEET BOJIbTaMIIEpHAsl XapaKTEPUCTUKA?

5. IloueMy 11py 1OCTaTOYHO BBICOKOM HANPSYKEHUU TOK JIOCTUTAET HACBILLICHUS,
T.€. HE YBEJINYUBACTCS?

6. KakoBa nmpuuriHa HETMHEWHOCTH BOJIbTAMIIEPHON XapaKTEPUCTUKU?
7. Kakum crmocoboM MOKHO U30aBUTCS OT TOKA HACHIILICHUS ?
8. Llesb mpUMEHEHUS BAKYyMHOTO TUOAA.

9. YcTpoiicTBO BAKyyMHOTO JUOAA.

KOJ OTBET KO/ OTBET
A | 0aJUIOH U3 CTEKJIA, JBa AJIEKTPO- N | 1 BBIIpAMIIEHUS] IEPEMEHHO-
Jla, Ciupab, CETKA. ro TOKa
b | nns ynpaBiieHUs 3JIEKTPOHHBIM K | 0IHOCTOpPOHHSIS MPOBOJUMOCTH
MTyYKOM.
B | npuMeHUTH 3JIEKTPOHHYIO J1aM- JI | BO3HUKAaET moJie MpoCcTpaH-
My C OKCUJHBIM KaTOJ0M CTBEHHOTO 3apsA/1a dJIEKTPOHHO-
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ro o0jaka Y KaTroza, T.€. OKOJIO
KaToaa BO3HHUKACT TOPMO3AMIICC
HGﬁCTBHC QJICKTPOHHOT'O 00a-
Ka.

I' | GayuoH M3 CTEKIa WM METaJuIo- BBUIET CBOOO/IHBIX AJIEKTPOHOB

KEepaMHKH, JIBa AIEKTPO/aA. U3 MEeTaJljia Mpu €ro HarpeBa-
HUH.

JI | BCE DJIEKTPOHBI, TIOKUHYBIIINE KOHIICHTpaLus BO3AyXa, IpH
KaToJ1, OMaJaloT Ha aHO/ U IIpU KOTOPOW MOJIEKYJIbI YCIIEBAOT
JaJIbHENIIEM YBEIMUYEHUN IPOJIETETh OT OJIHON CTEHKU
HANPSDKEHUS CHJIa TOKa HE Me- cocyza 10 Ipyroi, He UCIIbITaB
HSETCH. COyJapEHUil IPYT C APYTOM.

E | npuMeHSTh 3J€KTPOHHYIO JlaM- HEKOTOpbIE BElIECTBa, OoMOap-
Iy ¢ KaTOJIOM U3 YUCTOrO Me- JIUpyeMbI€ JIEKTPOHAMH, CBE-
Taja. TATCSL.

K | cozmaer usnydeHue CO3/1a€T MarHUTHOE T10JIE

3

Kuarou:
Ne 1 2 3 4 5 6 7
KapT.

Ne 1 1 LA | K 3 Ja B M

B 2 (0 B r K B H H

o) 3 K y i r M M K

IT 4 3 ", o0 A i | A 3 3

P 5 r r H A n r A

(0 6 M P K H E JI JI

C 7 b K B JI 0 i | B

A 8 B M E M K Y\ n
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10 H T " 141 p

11 )| €) /| K r

12 n E

13 B

Tema 3.4. JjileKTpOMarHeTusM.
JlaGoparopnas padora Nel(Q: «VccnenoBanue siBICHUS SJICKTPOMArHUTHOM HH-
TYKIAW.
Cm. Meronnueckue yka3aHus IO BBIMOJHEHUIO Ja0OPATOPHBIX pabOT MO JUCIHU-
mmHe «Dusukay/ cocraBurend: IlImeirnnaa A.E., @unmna A.B. PKPUIIT, 2023r.

Tema 3.5. [lepeMeHHbIN 3JIEKTPUYECKHI TOK.

Tect : «IlepeMeHHBIN TOK».

1. IlepemMeHHBIN JIEKTPUUECKHUIM TOK OTHOCHUTCS K:

a) BBIHY)KJICHHBIM 3JICKTPOMAarHUTHBIM KOJICOaHHUSIM +
0) CBOOOIHBIM JIEKTPOMArHUTHBIM KOJIEOaHUSIM

B) 3aTyXaIOIIUM JJICKTPOMArHUTHBIM KOJICOAHHUSIM

2. Cujia IepeMEHHOr0 TOKa MPAaKTHYECKH BO BCEX CEYCHHSX MPOBOJIHUKA OJIMHA-
KOBa IIOTOMY, 4TO:

a) CeYCHME MTPOBOIHHKA BE3/IC OJMHAKOBO

0) BpeMs pactipOCTpaHEHHUs IEKTPOMArHUTHOTO ITOJISI MPEBBIMIACT MEPHO]T KOJIe-
OaHui +

B) BCE 3JICKTPOHBI OJIMHAKOBHI 10 pa3MepaM

3. Cuna TOKa Ha aKTUBHOM COITPOTUBIIEHUH NPSMO MPOIMOPLIUOHANBHO HAIPsIKeE-
HUIO. JTO BBIPAXXEHUE CIIPABENIINBO:

a) TOJBKO JJI1 MTHOBEHHBIX 3HAYEHUW CUJIbI TOKA U HAIIPSHKEHUS

0) TOJIBKO JIJISl aMIUIMTYAHBIX 3HAUEHUW CUJIbI TOKA U HAIIPSKEHUS

B) JJI1 MTHOBEHHBIX U aMILIUTYIHBIX 3HAYEHHUI CHJIbI TOKA U HAIIPSDKEHUs +

4. BeITOBBIE ANIEKTPONIPUOOPHI paccurTanbl Ha Hanpspkerue 220 B. Do takoe 3Ha-
YEHHUE NMEPEMEHHOTO HAMPSIKEHUS:

a) neucTayroiiee +

0) aMILTUTyTHOE

B) CpelHee
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5. Iloka3anus aAMIICPMCTPOB B ICIIU IECPEMCHHOI'O U IMTOCTOSHHOI'O TOKa OAWMHAKO-
BBI. DTO 03HA4YacT, 4YTO Ha OAMHAKOBBIX COIIPOTHUBJICHHUAX B LICTIM IICPEMCHHOI'O TO-
Ka BBIACIIACTCA MOIITHOCTD:

a) 6OJII>HIaH, YCM B ICIIM ITIOCTOSHHOI'O TOKA

6) MCHbIIIas, 4€M B LCITA ITIOCTOAHHOI'O TOKaA

B) TaKasd )K€, Kak B IIEITA TOCTOSIHHOI'O TOKa +

6. Kakoe siBjieHUE JICKUT B OCHOBE JICHCTBUSI TEHEPATOPOB:
a) DJIEKTPOJIN3

0) PNEKTpOMAarHUTHAS UHIYKIHS +

B) HAMarHMYKMBaHUE

7. Kak Ha3pIBaeTCs OJIBUKHAS YaCTh TeHEpaTopa:
a) TpanchopmaTop

0) cratop

B) poTop +

8. [IpoBoIHUK HaXOAUTCS B dJIEKTpUUYecKoM mose. Kak ABuKyTcs B HEM cBOOOI-
HBIC DJIEKTPUUYECKUE 3aPSJIbI:

a) ynopsiio4eHHo +

0) XaOTUYHO

B) COBEpIIAIOT KOJIEOATEIHHOE IBUKEHUE

9. UTo mpuHATO 32 HATPABIICHUE 3JIEKTPUUYECKOTO TOKA!

a) HaIpaBJICHUE YIOPSAOUYCHHOTO ABUKEHHUS OTPULIATEIIBHO 3apsKEHHBIX YaCTHI]
0) ornpeeIeHHOTO OTBETA JIaTh HEJb3s

B) HaIPaBJICHUE YNOPSAT0YEHHOTO JBUKEHUS MOJIOKUTEIBHO 3apsKEHHBIX YaCTHII
+

10. Kak n3MeHmnsIach cuiia TOKa B LETH, €CIIA YBEJINYUIIACh KOHIIEHTpauus 3apsi-
YKEHHBIX YacTHI] B 4 pa3a, a CKOPOCTb JIEKTPOHOB U CEYEHUE IPOBOJHUKA OCTa-
JIUCh TPEKHUMMU:

a) HEe UBMEHUJIACh

0) yBenuuuiach B 4 paza +

B) YMEHbIIIWIACH B 4 pasa

11. PeakTBHOE COMPOTUBIICHUE 0003HAYACTCS:

a) X +

6) R

B) Z

12. EmxocTs onpeiensercst (hopMyIoit:
a)Q=12*X

0) C=1/2f Xc +

B) L= X L /2f
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13. TlostHast MOTITHOCTH LIETIA OMpenessseTcs HopMyIIoi:
a)S=U* | +

0)Q=12*X

B)P=12*R

14. TeayKTUBHOE CONIPOTHBIICHHUE OTIPEAeIIeTCS POpMYIION:
a) L= XL /2f

0) XL=2t/ XL

B) X L=2fL +

15. BeiOepute BepHOE(-bIe) YTBEpKACHUE(-51):

a) B QJIEKTPUUYECKUX CETAX HAIEH CTpaHBI UCIIONB3YETCs IIEPEMEHHBIN TOK +
0) B DIIGKTPUYECKUX CETAX HAIICH CTPaHBI UCIIOIB3YETCs MMOCTOSHHBIN TOK
B) 00a BapuaHTa BEPHBI

16. I'ne mponcxoauT NPOMBILIIIEHHOE TOJIyYEHUE, IEPEMEHHOTO TOKA:!
a) Ha 3aBOJIax

0) Ha ANEKTPOCTAHIIUAX +

B) Ha (habpukax

17. KakoBa poib HCTOYHMKA TOKA B JJIIEKTPUYECKON LIETIH:

a) OPOXKAACT 3aPSHXKCHHBIC YACTUIIbI

0) co3aeT U MOJJIEPAKUBAECT PAa3HOCTh MOTEHIIUAJIOB B SJIEKTPUYECKOM 1IETH
B) HET BEpHOIr'0 OTBEeTa +

18. [IpuMeHEHNE B OCBETUTENBHOM CETH HAIPS)KEHHUE EPEMEHHOIO TOKA YaCTO-
toit B 10-15 't u3MeHUT Xapaktep pabOThl YCTPOUCTB:

a) na

0) Het +

B) B PEIKHUX CIIy4asix

19. HactoTa n3MEeHEHHS IEPEMEHHOTO TOKA B TPOMBIIIUIEHHBIX LETSIX COCTABIISIET:
a) 60 I'g

0) 70 I'a

B) 50 ' +

20. JleicTByrOlIE€E€ 3HAUCHUE CUJIBI IEPEMEHHOTO TOKA COOTBETCTBYET ONPEIEIICH-
HOMY 3HAQYEHHIO CHJIbl TOCTOSIHHOT'O TOKA, BBIICIIAIOIIETO TAKOE K€ KOJIMYECTBO
TEIJIOTHI:

a) HE COOTBETCTBYET

0) COOTBETCTBYET +

B) MHOT]IA

21. B uenu ¢ eMKOCTHBIM COTMPOTUBIIEHUEM KOJI€OaHUsI CUITBI TOKA OTCTAIOT OT KO-
neOaHui HAMPSKEHUS
a) HeT +
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0) na
B) MIEPUOJUYECKU

22. [lepeMEHHBIN TOK B IIETTH — 3TO PE3yIbTaT CBOOOIHBIX JICKTPOMArHUTHBIX KO-
nebaHmi:

a) na

0) et +

B) IICPHOIUICCKU

23. KongeHncaTtop co3gacT 0ECKOHEUHOE CONMPOTHBIICHUE IIOCTOSHHOMY TOKY H
OIpPEJICIICHHOE KOHCYHOE 3HAYCHHE JIJIS TISPEMCHHOTO TOKA:

a) HE co3/aeT

0) BpeMsi OT BpEMEHHU

B) co3/laetr +

24. B nienu ¢ MHAYKTUBHBIM COMIPOTUBIICHUEM KOJIeOaHNs HAIPSDKEHUS OTCTAIOT
OT KosieOaHUI CUJIBI TOKA!

a) HE OTCTAlOT

0) oTcrarT +

B) IEPUOJUYECKU OTCTAOT

25. Bo3pacTraer 11 MHIYKTUBHOE CONPOTUBIICHUE C YBEIMYEHUEM YACTOTHI KOJIE-
OaHuI:

a) CHa4yaJjia BO3pacTaerT, IOTOM MajacT

0) HeT

B) 1a +

26. [elicTByroniee 3HaUEHUE — 3TO XapaKTEPUCTHKA IEPEMEHHOT0 TOKa:
a) HET

0) na +

B) B PEIKHUX CIIydasx

27. Ilpu coBmaiecHUH YaCTOTHI BHEITHETO IEPEMEHHOTO HANPSKEHUSI ¢ COOCTBEH-
HOM 4acTOTOM KOJIeOaTeIbHOTO KOHTYpA MPOUCXOAUT PE3KOE BO3PACTAHHUE aAMILIN-
TyZIbl KOJICOAHHI CUITBI TOKA:

a) MPOUCXOJUT +

0) HE MPOUCXOIUT

B) KOTJ]a KaK

28. JlefcTBYFOIIME 3HAYCHUS CUIIBI TOKA M HANPSDKCHMS 711 JAHHOTO TMIEPEMEHHO-
IO TOKa — IIOCTOSTHHBIC BEJIMYNHBI:

a) IEPUOIUYECKHU

0) HEeT

B) na +
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29. B pamke, Bpaiaronieics B MAarHUTHOM ToJie, uHayuupyercsa nepemennas J1C
BCJIEZICTBUE DJIEKTPOMArHUTHON MHTYKIIUH

a) MHAyIHUpyeTcs +

0) HE UHAYLIUPYETCS

B) MIEPUOIUYECKU

30. AKTUBHOE COTIPOTHBIICHUE TTOTIIONMIAET YHEPTUIO JIEKTPOMATHUTHOTO TTOJIS
0€3B0O3BpATHO:

a) He TOrJoIIaeT

0) moroIaer +

B) IEPUOJUYECKU

Pasnea 4. KoJsie0anus 1 BOJIHBI.

Tema 4.1. MexannuecKue K0J1€0aHUA U BOJIHBI.

JlabopaTopnasi padora Nell: «OnpeneneHue yCKOPEHUsI CUJIbI TSKECTU TMPU T10-
MOIIA HUTSHOTO MASITHUKA.

Cum. Meronnueckue yka3aHus IO BBIMOJHEHUIO Ja0OPAaTOPHBIX pabOT MO JUCIHU-
mmHe «Dusukay/ cocraBurend: IlIMeirnnaa A.E., @umna A.B. PKPUIIT, 2023r.

Tema 4.2. JjIeKTpOMarHUTHbIE KOJI€OAaHUA W BOJIHBI.

JlabGopaTopHnasi padora Nel2: «COopka mpoCTEHIIEro paguonprueMHUKa).
Cm. MeTonnueckue yka3aHus MO BBINOJHEHUIO JJAOOPATOPHBIX PadOT MO JAUCIIH-
mmHe «Du3ukay/ cocraBurend: llImeirnmuaa A E., ®umna A.B. PKPUIIT, 2023r.

KonTpoubnasi padora Ne 3 «Kosie0anus 1 BOJHBD)

1 BapuamrT.

1. Kak u3MmeHuTcs cuia, JEHUCTBYIOIAs Ha MPOBOJHUK, MPHU YBEIUYECHUU
MAarHMuTHOW MHIYKIUU B 4 pa3a v YMEHbIIICHUU CUJIbI TOKA B TPOBOJHUKE B 2 paza?

2. OnpenenuTe UHAYKIIMIO OJHOPOJHOTO MAarHUTHOTO TIOJIsA, €CJIM Ha TPOo-
BOJIHUK JyuHON 20 cm neictByeT cuia 25 MH. ITpoBogHUK, MO KOTOPOMY TE€UET
TOK cuJjioi 5 A, ob6pa3zyroet yroi 30° ¢ HanmpaBICHUEM CHIIOBBIX JTUHUHN TOJIA.

3. Kak u3MeHHUTCSI KMHETUYeCKasi SHEPTUs 3apsKEHHOW YacTUIIbI, €CIU pa-
JINYC OKPYKHOCTH, [0 KOTOPOM JBHXKETCS 3Ta YacTHUIla B OJTHOPOJHOM MarHUTHOM
1oJie, YMEHBIIUTCSA B 2 paza?

4. Ha npsaMOIuHENHHBIN MPOBOJIHUK U3 HUXpoMa (yIEIbHOE CONPOTHUBIICHHUE
auxpoma 1,1 Om-MM%/M) 1 mnomaneio cedenus 0, 5 MM2, IOMELEHHBIA B MATHUT-
Hoe none ¢ unaykuuen 0,33 Tn, nelictByer cuna 2 H. [IpoBoaHMK pacmosioxkeH
NEPHEeHIUKYIIPHO WHAYKIIUA MarHutHoro moss. Omnpenenute HapsbKeHHE Ha
KOHIIaX MPOBOJHUKA.
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5. B 0qHOpOAHOM MarHMTHOM MOJI€ C MHAYKLHUEN B Bpallaercs dacTuia
Maccon M, uMeromas 3apan . Kak u3aMeHnuTces paanyc OKpy»KHOCTH, €CIM MHIYK-
s B yBenuuuTed B 3 pasa, 3apsj He U3MEHUTCS, @ Macca BO3pacTeT B 2 pa3a’?

6. [IpoToH ABMKETCS MO OKPYKHOCTH B OJHOPOJHOM MAarHUTHOM IOJIE C
unaykuuei 44 mTin. Onpenenure neprosa oOpalieHus IpOTOHA.

2 BapuaHT.

1. Kak u3mMeHuTCs cuiia, ICMCTBYIOIIAS HA 3apsiji, IPU YBEJIMUYCHUN MarHUT-
HOM MHAYKLMH B 3 pa3a ¥ YMEHbBIIEHUH CKOPOCTH 3apsiaa B 2 pa3a’?

2. Onpenenute yroja MEXIy MPOBOJIHUKOM M BEKTOPOM MarHUTHOW WHIYK-
UM, €CJIM HA JUHEWHBIN MPOBOJHUK JJIMHOU 25 CM C TOKOM 2A, MOMENIEHHBINA B
OJHOPOJIHOE MarHuTHoe noiie ¢ uuaykuen 200 mTo, nerictByet cuia 50 mH.

3. Kak u3MmeHuTcs paamyc OKpyKHOCTH, TI0O KOTOPOH JIBHKETCS 3apsKEHHAs
YacTUIa B OJHOPOJHOM MArHUTHOM IIOJIE, €CJIM KMHETUYECKAs] SHEPIrUsl YaCTUILIbI
yMeHbIINUTCS B 4 pa3za?

4. Ha npsMonuHEHHBIN MpPOBOJAHUK, PACTIOJIOKEHHBIH B OJHOPOJIHOM Mar-
HUTHOM ¢ uHAyknuer 100 MTn mox yrimom 30° k mOJItO, IPU NPOIYCKAHUU IO
Hemy Toka 8 A neiictByet cuia 0,2 H. KakoBa gnuHa npoBoiHUKA?

5. B ogHOpOIHOM MarHUTHOM MOJIE ¢ MHAYKIIMEH B 10 OKPY>KHOCTU pajiny-
ca R Bpamaercsa yactuiia Maccoit m, umeromias 3apsja (. Kak usmMeHuTcsi CKOpocTh
YaCTHUIIbl, €CIIM UHAYKIUS B yBenuuuTCs B 2 pasza, 3apsi HE U3MEHUTCS, a Macca
BO3pacTeT B 4 pasza?

6. DIIEKTPOH JBWKETCS MO0 OKPY>KHOCTH B OJHOPOJHOM MAarHUTHOM ITOJIE C
uaaykuueit 25 mTn. Onpenenute nepuoa oOpaiieHus 3JIeKTPOoHa.

BepHble oTBeTHI:
1 Bapuant: 1-B 1,5p; 2-30°; 3-B4p; 4-1.5M; 5-B 2p; 6-5¢
2 BapuanT: 1-8 1,3p; 2-30°; 3-1,5p; 4-2m; 5-B 2p; 6-3¢

Pazgea 5: OnTuka.
Tema 5.1. BostHoBasi M reoMeTpuyeckasi onTuka. Teopusi OTHOCHTEILHOCTH.

JlaGopaTopnas padora Nel3: «OnpeneneHre nmokasaresis NpeJOMIICHUS CTEKIIa.
CwM. MeTonuueckre yKa3aHus 1O BBIOJHEHUIO JJAOOPATOPHBIX paboT MO JTUCITH-
mmHe «Du3ukay/ cocraBurend: llmeirnmuaa A E., @umma A.B. PKPUIIT, 2023r.

JlaGopaTopHnasi padora Nel4: «Onpenenenue GOKYCHOTO pacCTOSIHUS JTUH3BD».
CM. MeTonnueckue yKa3aHus MO BBINOJHEHUIO JJAOOPATOPHBIX PaldOT MO JAUCITH-
mmHe «®u3ukay/ cocraBurenu: llIMeirnmuaa A.E., ®umna A.B. PKPUIIT, 2023r.

JlaGopaTopnas padora NelS: «OnpeneneHre IMHBI CBETOBOM BOJIHBI TIPY TOMOIIH
T(DPAKIIMOHHOMN PEITICTKID .

Cm. Meroanueckue yka3aHUs MO BBIMOJHEHUIO JaOOPaTOPHBIX PabOT MO JUCITHU-
mHe «Dusukay/ cocraBurend: llImeirnnaa A.E., @unmna A.B. PKPUIIT, 2023r.

55



Pa3nen 6: KBantoBasi pusuka.
Tema 6.1. KBanToBasi onTuka. CrienuajbHast TEOPUSA OTHOCUTEIHLHOCTH.
YcTHBIH onpoc.

1. Yto Takoe cBet?
a) 9TO U3Ty4YeHUE, PACTIPOCTPAHSIIOIIEECS OT JIOOBIX HATPETHIX TET;
0) 3TO U3ITyYeHHUE, BOCIIPUHUMAEMOE TJIa30M, T.€. BUAUMOE U3ITydeHUE. +

2. B yeM cocTouT 3Ha4YeHNe CBETA B HAIIEH KU3HU?

a) MoJ1 IeWCTBUEM CBETa M TeIljia Ha 3emJie BO3HHKJIA KU3Hb;+

0) CBET — CpeJCTBO BUICHUS;

B) CBET — Ba)KHEHIIIEE CPEJICTBO MTO3HAHUS ITPUPO/IBI;

T') CBET — aKTHUBHBIN YUYACTHUK PA3IMUHBIX (DU3NICCKUX SBICHUMN;
1) 1eSTEILHOCTD YEJIOBEKA 3aBUCHMa OT CBETA.

3. Kakue kpymnHbie Hay4HbI€ OTKPBITHS 00S3aHbI CBETY?

a) OTKPBITHE 3aKOHOB JBUKCHUS TIJIAHET;

0) OTKPBITHE CTPOCHHUSI KIETKU KUBBIX OPraHU3MOB;+

B) OIIPECIICHUE CTPYKTYPHI METAJIJIOB;

T) olpe/iesieHne XuMU4Ieckoro cocraBa CollHIIa U JpYTrUX HEOECHBIX TET.

4. I'eoMeTpHYECKON ONTUKOM HA3bIBAETCS PA3/IEIl ONITUKH, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHBI PaCPOCTPAHEHUS B MPO3PAUYHBIX CPEIaX CBETOBOU SHEPTUH
Ha OCHOBE IMPEACTABICHUS O CBETOBOM Jy4e;+

0) r1y0O0OKO paccMaTpUBaIOTCSl CBOMCTBA CBETA U €0 B3aMMOJICHCTBUE C BeEllle-
CTBOM

5. OCHOBOMOJIOKHUKOM KOPITYCKYJISIPHOM TE€OPUH CBETA OBLI. ..
a) Pemep;

0) HeroToH;+

B) MakcBet;

r) ApUCTOTEIb;

n) I'rolirenc.

6. IBOMCTBEHHOCTb CBOMCTB (KOPIYCKYJISIPHO-BOJTHOBOM Ayalii3M) IPUCYIIA. ..
a) TOJIBKO CBETY;+

0) TOJIBKO MUKPOCKOTIMYECKUM TEJIaM;

B) ;110001 (popme MaTepuu.

7. KTo BHiepBbIE OMpeIeu CKOPOCTh cBeTa?
a) MalikenbCoH;

0) lNamnei;

B) Pemep;+

r) ®uso.
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8. UeM 0OBSICHSIICS YCIIEX aCTPOHOMHYECKOI0 METO1a U3BMEPEHUS CKOPOCTH Tesa?
a) nBumxenreM FOnurepa Bokpyr CosHia;+

0) MPOXOJANMBIE CBETOM PACCTOSIHUS ObUTH OYEHb BEIUKU;

B) TEM, YTO CBET JIIOOBIEC PACCTOSHUSI MMPEOI0JIEBAET MTHOBEHHO.

9. B ueM CyIHOCTh METO/a ONPEAEIIEHNS CKOPOCTH CBETA B ONbITE PU30?

a) U1l U3BMEPEHUS BPEMEHH PaclpOCTPAHEHUs CBETA UCIIOJIb30BAJIOCh BPAILAOIIIE-
ecs 3epKajo;t+

0) 7151 UBMEPEHUS BPEMEHHU PACIIPOCTPAHEHUS CBETA UCIIOIB30BAJICS “‘TIpephIBa-
TeJb’ — Bpallaroieecs 3youaroe Kojeco.

10. Yto Ha3bIBaE€TCSI CBETOBBIM JIy4OM?

a) TeOMETPUUECKOE MECTO TOUYEK, MMEIOIINX OJIMHAKOBBIE (Pa3bl B MOMEHT BpeMe-
HU;

0) TUHUS, YKa3bIBAOIIasl HAMPaBJICHNE PAaCTIPOCTPAHCHHS CBETOBOM SHEPTHH;+

B) BoOOpakaeMmas JIMHUS, MapajiiejbHast PpOHTY paclpoCTpaHEHUs CBETOBOM BOJI-
HBI.

11. Tens, oTOpoITICHHAS! TPEIMETOM, OCBEIICHHBIM MPOTSXKEHHBIM UCTOUHUKOM. ..
a) UMEET pe3Kue ouepTaHus, MOJOOHbIC OUePTAaHUSIM MIPEIMETA;
0) OKpyXeHa MOJTYTeHbI0.+

12. Eciii my4 nepexoAuT U3 ONTUYECKH MEHEE MIIOTHOM Cpeibl B ONTHYECKHU OoJiee
IUJIOTHYIO, TO. ..

a) yroJi nmajicHusi 00JIbIIe yriia MpeIoMIICHUS;+

0) yroia najieHusi MEHbILIE yTJla TPEIOMIICHUS;

B) YroJI aJICHUs PaBEH yIrily MPEeIOMIICHUS.

13. Tlouemy Jiyu cBeTa MpU NEPEXOJI€ U3 OJHON CPEIbl B APYTYIO MPEITOMIISETCS?
a) U3MEHSIETCS CKOPOCTh CBETA B cpefie;+
0) U3MEHsIeTCsl HAIlpaBJICHUE CBETOBOTO MyYKa.

14. B xakom cityyae yroi najeHus paBeH yrily MpeaoMieHus?
a) ecnu yrou najaenus 61m3ok k 90 rpagycam;

0) ecnu yroJi majieHusi paBeH HYJIO;

B) €CIIM CKOPOCTH CBETa B ABYX CpeJaxX PaBHBL.+

2 BapuaHT.

1. BoiGepute BepHbIii oTBeT. Eciu hoKycHOE pacCTOsITHUE OJTHOM JIMH3BI JUTMHHEE,
4YeM JIpYroi, TO Kakas U3 HUX AacT OoJblliee yBelndeHue?

a) JImmanodoxycHas+

0) Koporkodoxycnas

B) O0e 1aayT OJTHO U TO K€ YBEIIMUCHHE
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2. OT™meThTe, KaKas U3 JIMH3, KOTOpble UMEIOT (POKyCHBIE paccTosiHUS 15 cm, 20 cm
u 25 cM, o0amaeT HanOOIbIIEH ONTHYECKON CHIION?

a) CF=15cmt
0) CF=20cm
B)CF=25cm

3. Beibepute popmyity, mo KOTOPOH PaCCUUTHIBAIOT ONITUYECKYIO CHUITY JIMH3HI:
a)?=1/T

6) D = 1/F+

B) R =U/I

r)q=Q/m

4. B xakux eIMHULIAX U3MEPSIOT ONTUYECKYIO CHUITY JTUH3bI?
a) Omax

0) Bonbrax

B) Kanopusix

r) JuonTpusx+

5. HalimuTe onTryueckue CUIIbI JIMH3, OKYCHBIE PACCTOSHUS KOTOPBIX 25 cM u 50
CM.

a) 0,04 nrrp u 0,02 aoTp

0) 4 ntp u 2 quTp+

B) 1 notp u 2 qutp

r) 4 qotp u 1 qoTp

6. OnTryeckue CUiibl TMH3 paBHbl 5 1nTp U § Antp. KakoBbl X (OKYCHBIE PaccTo-
AHUSA?

a)2mul,25wm

0) 20 cmu 12,5 cm+

B)2cmu 1,25 cm

r)20mu 12,5 m

7. JAy1st TOro 4TOOBI OTPaXKEHHBIN JTyY COCTABIISII ¢ Tagatouum yrou 40°, yroi na-
JIEHUS CBETOBOTO JIyda JOJDKEH OBITH CIIENYIOIINM:

a) 20°+

0) 50°

B) 40°

r) 25°

8. Onpenenure, KakuM OyAET OTHOCUTENIHHBIN MOKa3aTeNb MPEJIOMIICHHS ABYX
Cpen, ecau yroJi najeHus paseH 60°, a yroia Mex1y OTPaXEHHBIM U TIPEITIOMJIICH-
HBIM JydyamH paseH 90°?

a) 1,5

0) v2

B) v3+

r) 1,2
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9. BeibepuTe, kakuM Oy1eT MOKa3aTeNb MPEIOMIICHUS BTOPOU CPEAbl OTHOCUTEITh-
HO TEePBOM, €CJIM MPU NIEPEXOE CBETA U3 NIEPBOM CPebl BO BTOPYIO YIOJl IIPEJIOM-
nenus paseH 30°, a yroJ majieHus B 2 paza 0oJibiiie?

a) 1/v3

0) v2

B) 1,5

r) v3+

10. BersicHute, yemy OyJeT paBeH yroJ NaJeHusl IpH Mepexo/ie CBETOBOIO JIyya B
ONTHYECKH MEHEE IUIOTHYIO CPely U3 ONITHYECKOU 0oJiee MIIOTHOM?

a) yroJi najieHusi paBeH yIily IpeoMIICHUS

0) CBET MPOXOAUT O€3 MpeIoMIICHUS

B) YIOJI MaJIeHUs OOJIbILE YTIIa MPEIOMIICHHUS

T') yroJI aJieHusl MEHbIIE YTJIa TPeTOMIICHHU s+

11. CeroBoii nyu nepexoauT u3 Bojbl (n = 1,5) B Bo3nyx. Kakoe u3 nmpuBeeHHBIX
COOTHOIIIEHHI UMEET MECTO /IS yTiia IpesioMmyieHus B, ecinu yron nageHust paBeH
Bb?

a) B<b

0) B>b+

B) B=b

r) B>>b

12. Yron Mexay 3epKajioM U najarimuM JiydaoMm paseH S0°. Onpenenure, yemy
paBeH yroJi (rpaj.) OTpaKEeHUs JTyya:

a) 55

0) 70

B) 35

r) 40+

13. JIunza 370:

a) MpO3payHoOe TeJI0, UMEIOIIIEE C IBYX CTOPOH IIIaJIKUE MOBEPXHOCTHU

0) Tex0, CTOPOHBI KOTOPOT'O OTHOJIMPOBAHBI U OKPYTJIEHBI

B) MPO3payvHOEe TEJIO0, OTPAHNYEHHOE CTOPOHAMHU, KOTOPBIE IPEICTABIISIIOT COOOM
chepuueckue MmoBepXHOCTUF

r) J11000€ TeJO € INIaJJKUMU U30THYTHIMU TOBEPXHOCTSAMU

14. BcioMHUTE, KOT1a TMH3bI HA3bIBAOT BOTHYTHIMHU, KOT/1d — BBIITYKJIBIMU?

a) BorHyTeIMH — Te, y KOTOPBIX Kpas TOJILIE, YEM CEPEANHA, BBITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIIE, YEM CEpEeIUHAT

0) BoruyTsiMu — y KOTOpBIX Kpasi TOHBIIIE, YeM CEpPEANHA, BBITYKIBIMU — Y KO-
TOPBIX Kpast TOJIIE, YEM CeperHa+

B) BOrHyThIMU — Tena ¢ MOBEPXHOCTAMHU, OOpAIIEHHBIMU BHYTPb, BHITYKIBIMH —
C TIOBEPXHOCTSIMH, OOpAIICHHBIMH HAPYXKY.

Tema 6.2. ®u3uka aToMa U ATOMHOIO sIAPA.
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Tecr.
I Bapuanr
Al. SAnpa aTOMOB COCTOSIT
1. ¥3 NPOTOHOB M HEUTPOHOB
0) U3 IPOTOHOB, HEUTPOHOB U JIEKTPOHOB
B) U3 IPOTOHOB U 3JIEKTPOHOB
A2. Maccel IpOTOHA U HEHTPOHA
a) paBHBI

0) otHOCATCS Kak 1/836

B) Macca HeﬁTpOHa HE3HAYUTEIHLHO OOJIBIIIE MACCHI IIPpOTOHA

A3. KakoB cocraB siapa 15K ?
a) 19 npotonoB 19 HelWTpOHOB
0) 20 npotoHOB 19 HEHTpPOHOB

B) 19 npotoHoB 20 HEUTPOHOB

A4. CK0JIbKO HEHTPOHOB COAEPKUTCH B M30TOIIE WU 2
a) 92

0) 147

B) 331

AS. Kakoii 3apsax umeet f§ — yactuua, o — yacTuna?

a) B — MOJIOKUTENbHBIN, 0l — OTPULIATEIIHHBIM

0) 0 — MOJOKUTEIBHBIN, [} — OTPUIIATEITLHBIN

B) B — MOJIOXKUTENIbHBIN, 0L — OJIOKUTEIbHBIN

A6. p —yacTuua - 3T0

a) MOTOK HEUTPOHOB
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0) MOTOK siIep aTOMOB T'eIus
B) ITIOTOK 3JIEKTPOHOB

A7. Kakasi yacTuia ocB0o00:x/1aeTcsl PH siAePHOI peakiuu

Bey 3He _, 5C4+x

a) o — YyacTuIla

0) p — gacTuma

B) HEUTPOH

AS8. IIpu o — pacnaje HOBBII 3JIeMEHT 3aHsJI MecTO B Tabauie MeHaeneeBa
a) Ha 2 KJIETKH IIpaBee

0) Ha | KIeTKy JieBee

B) Ha 2 KJICTKH JIeBEe

A9. Ily3bIppKOBasi KaMepa UCIOJIb3YeTCs JAJIsl PerucTpanuu

a) hakTa IPOXOXKJACHUS YACTHIL

0) (bhaxTa MPOXOXKIEHUS YACTHI] U ONIPEIEIICHUS X YHEPTUHU, CKOPOCTH U 3apsiaa

B) (haKkTa MPOXOKACHUS YACTUIl U ONPEICTICHUSI MHTEHCUBHOCTH U3ITyUYEHUs pa-
JTUOAKTUBHOTO 3JIEMEHTA

B1. Hannmure HenocTaonee 0003Ha4YeHne B CJIeYyIOLIel siIePHOM peaKkiuu

1 4 b,
2+ 1H_, ;Heq Na

C1. Bpruuciure 3Hepruio CBs3M sapa Al
II Bapuant
Al. B cocTaB aToMa BXoaAT
1. TpOTOHBI U HEUTPOHBI
0) IpPOTOHBI, HEUTPOHBI U AIEKTPOHBI

B) IIPOTOHBI U 3JIEKTPOHBI
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A2. Macchl IPOTOHA U HEMTPOHA
a) paBHbI
0) oTHOCATCS Kak 1/836

B) Macca NpOTOHA HE3HAYUTEIHLHO MEHbIIIE MAaCChl HEUTPOHA

A3. KakoB cocraB sjipa 02N ?
a) 30 mpoTOHOB 35 HEUTPOHOB
0) 30 nmpotoHoB 30 HEUTPOHOB

B) 30 mpoTOHOB 95 HENTPOHOB

A4. CK0JIbKO HEHTPOHOB COACPKUTCH B M30TOIIE U 2
a) 92

0) 235

B) 143

AS. Kakoii 3apsiji umeer o — yactuua?

a) TMOJIOKUTEITbHBIN

0) oTpuaTeIbHBIN

B) HE UMEET 3apsjia

A6. 0. — yacTHLA - 3TO

a) MOTOK HEHTPOHOB

0) MOTOK siZiep aTOMOB TeTus

B) IOTOK 3JIEKTPOHOB

A7. Kakasi yacTuua ocB000:K1aeTcsi IPH A/IEPHOI peakunu
B4 JHe , SC 4+ X

a) oL — YacTuua

0) p —yacTuna
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B) HEUTPOH

AS. Ilpu P — pacnage HOBBIN 3JIEMEHT 3aHAJI MeCTO B Tabuuue MeHaeneeBa

a) Ha 2 KJIETKH MpaBee
0) Ha 1 KJeTKy JieBee

B) Ha 2 KJIETKH JieBee

A9. C noMomb10 KaKOro npudopa Mo:KHO 3aperucTpUPOBaTh BEJIMYUHY Pa-

AUANUOHHOTO U3JIyYeHus ?
a) cuétuuk I eitrepa u kamepa Bunbscona
0) kamepa Buibcona

B) cuétuuk ['elirepa

B1. Hanumure HegocTaoniee 0003HAYeHUE B CJIeAYIOIIel siiepHOii peakiuu

b 4 2
Mg + ? _, ;He 4 Na

10
C1. BeIuuc/IMTe SHEPTHIO CBSA3M siapa D .

Kiarou:

Neszama- | A1 | A2 | A3 | A4 | AS | A6 | A7 | A8 | A9 B1 Cl

HUS

Bapuant 1 | a | B B 6 6 B B a | 6 | GMg |3,5-101
JIx

Bapuanr2 | 6 | B a B a 6 | B | 6 | B 'H 1,04 -
10 Tk

Pa3znea 7. DBomonusa Beceirennoi.

Tema 7.1. IBoaonua Beceirennou.

JlaGopaTopHnasi padora Nel6: «/3yduenue kapThl 3B€3AHOTO HEOA.

Cm. Meroaudeckue yKa3aHUs O BBINOJHEHUIO JTA0OPAaTOPHBIX pabOT MO AUCIU-
mmHe «®u3ukay/ cocraButenu: llImermnaa A.E., @umma A.B. PKPUIIT, 2023r.

2.2.1. Kputepuu oieHKH YCTHBIX (MMCbMEHHBIX) OTBETOB 00Yy4Yal0IIHX-

cH
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OueHka «OTJIHYHO» CTaBUTCS B TOM ClTydae, €CIM O00ydJaroIIHiACs MOKa3bl-
BaeT BEPHOE MOHMMAHHUE PACCMATPUBAEMBIX BONPOCOB, JAET TOUYHbIE (HOpPMYIIH-
POBKH U UCTOJIKOBAHUE OCHOBHBIX MOHSTHM, CTPOUT OTBET MO COOCTBEHHOMY ILjIa-
HY, COMPOBOXKIAET pacCcKa3 MpUMEPAMH, YMEET TPUMEHUTh 3HAHUSI B HOBOM CHUTY-
alluy MPU BBIMOJHEHUU MPAKTUUYECKUX 3a/IaHUI; MOXKET YCTAHOBUTH CBS3b MEXKIY
U3y4aeMbIM U paHee U3yYEHHBIM MaTepHaIOM IO KypcCy, a TakKe ¢ MaTepuajioM,
YCBOCHHBIM MPU U3YYEHUU APYTUX MTPEIAMETOB.

OueHka «XOpoOI0» CTABUTCS, €CIM OTBET OOYYaIOMIEroCs YIOBICTBOPSCT
OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OICHKY «OTJIMYHO», HO JaH 0€3 MCIIOJIb30-
BaHMSI COOCTBEHHOTO TUTaHA, HOBBIX MIPUMEPOB, O€3 MPUMEHEHHUSI 3HAHU B HOBOU
cuTyanuu, 0e3 UCIOJb30BaHUS CBSI3CH C paHee M3yUYCHHBIM MaTepUajoM M MaTe-
pUaATIOM, YCBOCHHBIM TIPU HM3YyUYCHUU JPYTUX TPEIMETOB; €CIU yUYalTUHCs OTY-
CTWJI OJIHY OIMMOKY WJIK HE O0Jiee NBYX HEIOYETOB M MOXKET WX HCIPABUTH CaMO-
CTOSITEJIBHO WJIM C HEOOJIBIION MOMOIIIBIO TIPEMNO1aBaTEelIs.

OueHka «y10BJIeTBOPUTEIbHO» CTABUTCS, €CIIU 00YJAIOIIUIICS TPaBUIBLHO
MOHUMAET CyTh PAacCMAaTPUBAEMOTO BOMNPOCA, HO B OTBETE MMEIOTCS OT/EIIbHbBIC
po0esbl B YCBOGHUH BOIIPOCOB Kypca, HE MPEMITCTBYIONINE JaIbHEHIIIEMY YCBO-
CHUIO IPOrPAMMHOT0 MaTepuaia; yMeeT MPUMEHSTh MOJTYyYEHHbIC 3HAHUS MPHU pe-
[ICHUH TIPOCTHIX 3a7a4 C UCTOIb30BAHUEM CTEPEOTUITHBIX PEIICHUH, HO 3aTPyIHS-
€TCsl TIPU PEIICHUH 3aj1a4, TpeOyromux Oosiee TiyO00KHUX MOAX00B B OLIEHKE SIBJIC-
HUW U COOBITUH; TOMYCTHI HE O0Jiee OAHOM rpyOoii OITMOKH U IBYX HEJIOYETOB, HE
0osnee oHOM rpy0oil 1 0IHON HErpyOoi omuMOKH, HE Oosiee ABYX-TPEX HErpyObIX
OIMOOK, OJTHOM HETPyOOH OMMOKH U TPEX HEIOUETOB; TOMYCTHUIT YETHIPE WIIH TIATh
HEJI0YETOB.

OueHka «HeyJ0BJETBOPUTEJIbLHO» CTABUTCS, €CIIM OOYy4YalomUics He
OBJIaJIe]T OCHOBHBIMHM 3HAHHMSIMH W YMEHHUSIMH B COOTBETCTBHHM C TPEOOBaHUSIMU
MpOrpaMMbl M JOMYCTUJ OOJIbIlle OIMIMOOK M HEIOYETOB, YeM HEOOXOJIUMO ISt
OIICHKH yJIOBJIETBOPUTEIHHO.

2.2.2. Kputepum olleHKHU NPAKTHYECKUX (J1a00PaATOPHBIX) padoT
00yJarmuxcs

OueHka «OTJIMYHO» CTABUTCS, €CITU OOYJArONIUICS BBITIOIHICT TIPAKTHYe-
CKyro (J1abopaTopHYI0) pabOTy B MOJHOM O0OBEME C COONIIOACHUEM HE0OXOaUMOM
MOCJIEIOBATEILHOCTH JIEHCTBUM, CAMOCTOATENILHO M MPABWIBHO BhIOMpaeT HEoO0-
XOJIMMOE 00OpYAOBaHKE; BCE MMPUEMBI TIPOBOJIUT B YCIOBHSX U peXUMax, odecre-
YUBAIOIIMX MOJYYEHUE MPABUIBHBIX PE3YJIbTaTOB U BBIBOJOB; COOIIOAAET TpeOo-
BaHMS MMPABWI TEXHUKH OC30MaCHOCTH.

O1ueHKa «XOPOIO0» CTABUTCS, €CIIM BBIMOJIHEHBI TPEOOBAHUS K OIICHKE OT-
JUYHO, HO OBLIO JOMYIIIEHO JIBa-TPU HeJoueTa, He 0oJiee OJTHON HerpyOoi ommoKu
¥ OJTHOTO HEJ0YeTa.

OueHka «yJA0BJIETBOPUTEIbHO» CTABUTCS, €Clid pabdoTa BBIMIOJIHEHA HE
MOJIHOCTBIO0, HO OOBEM BBIMIOJTHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJTYYUTh Mpa-
BUJILHBIN PE3YJIBTAT M BBIBOJ; €CJIM B XOJI€ BHIMIOJHEHUS NMpreMa ObUTH JIOIYIIECHbI
OIIIUOKH.

64



O]_leHKa «HEYAOBJICTBOPUTEC/IIbLHO0» CTABUTCA, C€CIIHN pa60Ta BBIIIOJIHCHA HE
MTOJIHOCTHIO ¥ 00OBEM BBITIOJIHCHHOM YacTH pa60T HE IMO3BOJIACT CACIATh IMPpaBUJIb-
HBIX BBIBOJIOB, C€CJIN ITPHUCMbI BBIIIOJHAINCH HCIIPABUJIBHO.

Bo Bcex ClIydasax OHOCHKAa CHHIKACTCA, CCIIU O6yanOHlHﬁCH HC CO6J'HOI[8,J'I
IMpaBuJia TCXHUKHU 0e30ITaCHOCTH.

2.2.3. Kputepum ouieHKH pe3yJbTaTOB KOHTPOJbHBIX padoT, B TOM YHC-
Jie IPOBe/IeHHBIX B (hopMe TecTHPOBAHUS

Bapuanm 1.

OueHka «0TJIMYHO» - paldoTa BBINOJIHEHA NOJHOCTHIO. HeT ommbok B j10-
THYECKHX pacCyXIeHUsIX. Bo3aMOKHO Han4Yne OqHON HETOYHOCTH HJIM OTHCKH, HE
SBIISIOIIUXCSI CIICACTBUEM HE3HAHUS WM HETTOHUMAaHUs y4eOHOTo MaTepHara.
CryneHT nmoka3ai MoJIHbIM 00beM 3HaHUW, YMEHUN B OCBOCHUU MPOIICHHBIX TEM H
IPUMEHEHUE UX Ha MPAKTHKE.

Ounenka «xopomo» - padoTa BBIIIOJHEHA MOJTHOCTHIO, HO 000CHOBAHUS
I1aroB pelIeHust HeJ0CTaTOuHbI. JlomyllieHa o/iHa OlMOKa WK ABa-TPU HEJIOUETA.

OuneHka «yA0BJIETBOPUTEJIBbHO» - JOINYIIEHBI 00Jiee OTHOM OMMOKH W
OoJiee IByX-TpeX HEJI0YETOB

OuneHka «Hey10BJIETBOPUTEIbHO) - pad0Ta BHINOJIHEHA HE TIOJIHOCTHIO.
Jlomy1ieHsl rpyOble OTHOKH.

Bapuanm 2.

[IpoBepka NpaBUIBHOCTH PACUETOB U OCYILIECTBICHUS HEOOXOAUMBIX JEH-
CTBUH

Ouenka «otauuHo» 85 - 100% npaBUIBHBIX pacyeTOB U ACUCTBUIA

Ouenka «xopomo» 69-84% mpaBUIBHBIX pacYETOB U ICUCTBUN

OueHka «ya0BJIeTBOPUTEIbHO» 51-68% mpaBUIBLHBIX PacUeTOB U ACH-
CTBUI — «yJIOBJIETBOPUTEIILHO

Ounenka «Hey10BJIETBOPUTEIbHO» 50% 1 MeHEee — «HEYI0OBIETBOPUTEIb-
HO»

Bapuanm 3.

Kpurtepun oneHku (MpoBepka 0CBOCHHUS NPAKTHYECKUX HABBIKOB U
YMEHHUM):
CTY/IEHT NPABUJIbHO BbINOJTHUJL:

- 5 3a1aHKI U3 5 IPEITTIOKEHHBIX — OLEHKA «OTJITHYHOM,

- 4 3a1aHUs U3 5 TPETIOKEHHBIX — OLEHKA «XOPOIO0»,

- 3 3a1aHKUsA U3 5 PEIVIOKEHHBIX — OLEHKA «YA0BJIETBOPUTEIBHOY,

- MeHee 3 3aJlaHuil U3 5 MPEIJIOKEHHBIX — OIEHKA «HEYA0BJIETBOPUTE/Ib-
HOY.

3. KOMILIEKT KOHTPOJIbHO-OEHOYHBIX CPEJACTB VI
IHNPOMEXYTOYHOU ATTECTAIIUUA ITO YYEBHOU JUCIIUIIJIMHE

3.1. Haznauenue
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KOHTpobHO-01IEHOYHOE CPEACTBO MPETHA3HAUCHO /IJIsl MPOMEXKYTOUYHON aTTeCTa-
1 1o yueoHnoi nqucuuruiide 11.02.17 Pa3padoTka 3J1eKTPOHHBIX YCTPOUMCTB U
CHCTEM.

OILICHKW 3HAHUM U YMEHUHN aTTEeCTyeMbIX, a Takxke 31eMeHToB [1K u OK.

3.2. ®opMa M yCJI0BUSA aTTeCTAIUU.

YcrHblii AudPepeHIInPOBAHHBIN 32a4€¢T B IEPBOM ceMecTpe.

ATtTectanus npoBoguTcs B opme ycTHOro nud@epeHIIupoBaHHOTO 3a4eTa
10 3aBEPIICHUI0 OCBOCHUS BCEX TEM yUE€OHOW TUCIUIUIUHBI, TPU MOJOKUTEIbHBIX
pe3ynbpTaTax TEKyIIEero KOHTPOJIA, 32 cueT 00beMa BpEMEHH, OTBOJUMOTO Ha H3Y-
yenne aucruruiniel. K nuddepennupoBanHomy 3adeTy mo JUCIHUIUIMHE JOIMYC-
KAIOTCSl CTYAECHTBI, IOJTHOCTHIO BBIITOJIHUBIIHE BCE JTAOOPATOPHBIE PA0OTHI U MpaK-
TUYECKUE 3a/1aHHUS.

KOHTPOJIBHO-OLIEHOYHBIE CPEACTBA ISl IPOBEACHUS TPOMEKYTOYHOM aTTe-
CTal[My JOBOJATCS J0 CBEACHUS CTYACHTOB HE ITO3[HEE, YEM 3a MECAL 10 OKOHYa-
HUS U3ydeHUs TUCHUILIMHBL. CoepKaHue OEHOYHBIX CPEJCTB LEIOCTHO OTPAKa-
eT 00beM NPOBEPSIEMbIX 3HAHUN, YMEHUN, KOMIIETEHIIMH, OCBOCHHBIX 00y4arolu-
MUCS [IPU U3YYEHHUU TACLUTIIINHEL.

JuddepeHurpoBaHHbIN 3a4€T MPOBOJUTCS B CIIELUATBHO MOATOTOBIEHHBIX
IIOMEIICHUX, OJHOBPEMEHHO CO BCEM COCTAaBOM IPYIIIbI. Ha cllady YCTHOIO 3a4e-
Ta OTBOJATCA HE Ooiiee 45 MUHYT.

Y CTHBII 3K3aMeH BO BTOPOM ceMecTpe.

ATTecTanus npoBoauTCs B (hOpMe YCTHOTO SK3aMeHa 10 3aBEPIICHUIO OCBO-
CHUS BCEX TEM y4eOHOM AWCIMIUIMHBI, TIPH MOJOKUATEIBHBIX PE3yIbTaTaxX TEKYyIIe-
ro KoHTpoJisi. K 3K3aMeHy 1o JUCHUILIIMHE JIOMYCKAIOTCS CTYACHTHI, TTOJHOCTHIO
BBHITIOJIHUBIIIME BCE JTAOOpPATOPHBIE pa0OThl M MPAKTUYECKUE 3aJlaHUs, KYPCOBYIO
paboty (MPOEKT) MO JAHHOW TUCIUTLITNHE.

KoHTposIbHO-01I€HOYHBIE CPEICTBA ISl IPOBECHUSI IPOMEKYTOUHON aTTe-
CTaIlMU JIOBOJATCS J0 CBEIACHUS CTYJCHTOB HE MO3HEE, YEM 3a MECHII JI0 OKOHYA-
HUS U3YYCHUS TUCHUIUTHHBI. Ha ocHOBe pa3paboTaHHOTO U OOBSBIEHHOTO O0y4a-
IOIMMCS TIEPEYHSI TEOPETUYECKUX BOIMPOCOB U MPAKTUUECKHUX 3a/1a4, PEKOMEH/IY-
eMBIX /ISl IOATOTOBKH K DK3aMEHY, COCTaBISIOTCS SK3aMEHAIIMOHHBIE OUJIETHI, CO-
JiepKaHUE KOTOPBIX 10 00yJaromuxcst He n1oBoaAuTca. Komrmiekt 6uneToB mo cBo-
eMy COJEpKaHUIO0 OXBAaTHIBAET BCE OCHOBHBIC BOIIPOCHI MPONACHHOTO MaTepHasa
1o npeaMery. Uucio sk3aMeHalMOHHBIX OMJIETOB pa3padaThiBaeTCs OOJbIIE Ynca
CTYACHTOB B JK3aMeHyroIIeics rpymmne. Homep sk3aMeHaIMOHHOTO OwieTra s
00yJaroIuXcs ONMPEENSIETCS ¢ TTOMOIIBIO TeHepaTopa CAyJaHbIX YUCEL.

DK3aMeH MPOBOAWTCS B CHEIUAIBLHO TMOATOTOBJICHHBIX MoMemieHusx. Ha
BBHITIOJIHCHUE 3aJIaHUs TI0 OWJIETY CTYACHTY OTBOJUTCS He Oosiee 1 akageMH4ecKo-
ro yaca. B ciydae HETOYHBIX M HEMOJHBIX OTBETOB OOYYAIOIIETO HAa BOMPOCHI IK-
3aMEHAI[MOHHOTO OMIeTa MPernojaBaTelb BIpaBe 3a7aTh TOMOJIHUTEILHBIE BOMIPO-
Chl U3 TIEPEYHS BKJIIOUCHHBIX B OIICHOYHOE Cpe/CTBO B (popMe Omuir-orpoca (6e3
MpeABaAPUTEIBLHON MOArOTOBKH). Bo BpeMs ciaauu mpoMeKyTOYHOM aTTecTalnu B
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yCTHOM (popMe B ayJuUTOPUM MOXKET HAXOAUTHCA OJHOBpEMEHHO He Oonee 4-6
o0y4Jarommxcs.

3.3. HeoOxoqumpblie pecypchbl

Ha nuddepenunpoBanHom 3auére HEOOXOIUMO UMETh IIPH cebe:
Pyuxa

Kapannam

Jlunenika

TabGnuia OCHOBHBIX (PU3NUECKUX KOHCTAHT

Tabnuiia KpaTHBIX U TOJBHBIX MTPUCTABOK

COopHHKH 337124 C MPUIIOKESHUSIMH HEOOXOIUMBIX TAOJIHII
He nporpammupyembiil KaIbKYJIATOP

3.4. Bpems npoBeeHusi yk3aMeHa (1u¢depeHuMpPoOBAHHOTO 3a4eTa)

Ha noaroroBky K ycTHOMY OTBETY Ha 3K3aMeHe (3auere) CTYAEHTY OTBOJUT-
csi He Oosiee 45 MuHYT. Bpemsi ycTHOro oTBeTa CTy/IEHTa Ha 9K3aMEHE (3a4€Te) CO-
ctaBisieT 10 MUHYT.

Ha BbmmonHenue yctHOro aud@epeHnupoBaHHOIO 3a4yeTa OTBOAUTCS
ASMUHYT.

NoakowdE

3.5. CTpyKTYypa O1IeHOYHOTI'0 CpeaCTBa

Kaxx11p1il MHOAMBUTyaJIbHBIA BapUAHT OIIEHOYHOTO CPEACTBA (3K3aMEHAalUOH-
HBII OWJIET) BKJIIOYAIOT B €01 2 TEOPETUUECKUX BOMPOCA U3 pa3HbIX pa3enoB u 1
MIPAKTUYECKOE 3a/IaHHUE.

Kaxaplii ”HAUBUIYadbHBIA BApUAHT OLICHOYHOIO CPEACTBA (IK3aMEHAIIMOH-
HBIM Owmter s AuddepeHunpoBaHHOrO 3a4€Ta) BKIIOYAIOT B ce0a 1 TeopeTunue-
CKHI BOITPOC M3 Pa3HbIX Pa3/iesioB U | MpakTHUYECKOe 3a1aHHeE.

3.5.1. IlepeueHb TeopeTUYECKUX BONPOCOB MO pa3iejiaM U TeM s
YCTHOI'0 3K3aMe€HAa, YCTHOT0 Ju(depeHHPOBAHHOIO 324€TA.

1. WUsmepenus ¢pusnueckux BenuunH. Cucrema equnui «CH1». TlorpemHo-
CTH U3MEPECHUU.

2. Mexanndeckoe npwkenue. [IyTe m mepememienne. PaBHoMepHOE IBH-
JKECHUE.
CKOpOCTh U YCKOPEHHE MPU PABHOYCKOPEHHOM JIBUKECHHH.
PaBHOMEpHOE ABMXKEHNUE 11O OKPY>KHOCTH.
['paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMYMH OT BPEMEHH.
[IpeobpazoBanus ["anmnes. MexaHUYECKUM TPUHIIAIT OTHOCUTEIHHOCTH.
3aKOH CJI0KEHHUS CKOPOCTEH.

7. TloHaTHE OTHOBPEMEHHOCTH U OTHOCUTEIBLHOCTHU JJIMH U MPOMEKYTKOB
BPEMEHH B PEISTUBUCTCKOM MEXaHUKE. PEIISITUBUCTCKUI 3aKOH CJIOKEHUS CKOPO-
CTEH.

©o Ok w

8. CkopocTth cBeTa u ee usmepenue. [locTynaTsl cienaibHON TEOPUU OT-
HOCHUTEJIBHOCTH.
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9. Macca u cuna. Cnoxenue cui. Bunasl cui.

10. MnepumanbHble 1 HEMHEPLUUAIbHBIE CUCTEMbI OTcueTa. 3akoHbl HbioTO-
Ha.

11. Umnynbc Tena. 3aKOH COXpaHEHUS UMITYJIbCa.

12. Mexanunueckas pabota. MomHocTs. PeakTuBHOE IBM>KEHHE.

13. Mexanuueckasi SHeprusi, €€ BUAbl. 3aKOH COXPAHEHUSI SHEPTHUH.

14. OcnoBel MKT u ux onbiTHOE 000cHOBaHHe. Macca u pa3Mepbl MOJIEKYI.

15. OcnoBHoe ypaBHeHue MKT wnaeansHoro rasza. CpenHekBagpaTHuecKas
9HEprusi MoJeKys. MosekynsipHoe 000CHOBaHKE aOCOTIOTHOTO HYJIS.

16. Buytpennsis sHeprus tena. TemmooOmen. CriocoObl M3MEHEHHUS! BHYT-
PEHHEU DHEPIUU.

17. TepmoguHamuyeckue mnapameTpbl. BriBon ypaBHenus KiraitnepoHna-
Menneneesa.

18. Uzotepmuueckuit nporecc. ['paduku 3aBucumoctu P =P(V), P =P(T),
V =V (T) i1 U30TEPMUUYECKOTO IIpoIecca.

19. U3o6apuerii mpouecc. I'paduxu 3aBucumoctu P =P(V), P =P(T),
V =V (T) s u300apHOro mnpoiecca.

20. Uzoxopusbiii mpomecc. ['paduxu 3aBucumoctu P =P(V), P =P(T),
V =V (T) it 130XOpHOI0 mporiecca.

21. BuyTpeHHssI HEprus HaeadbHOro raza. Pabora raza mpu M3MEHEHHUH
ero oobeMma.

22. Pabota rasa mpu u30mporeccax.

23. KonnyectBo TemnoThl. [lepBoIif 3aKOH TEPMOAMHAMUKH U €TO MPUMEHE-
HUE K U30IIpoIieccaMm.

24. Annabartnbiii iporiecc. [1epBblil 3aK0H TEPMOIUHAMUKY JIJIST aIuadaTHO-
ro Iporecca.

25. YpaBHeHue TeryioBoro Oananca. ['paduk 3aBUCUMOCTH TeMIIEpaTypbl
BEII[ECTBA OT BPEMEHH.

26. HeoOpaTuMOCTh TEIIOBBIX MpoileccoB. BTopoe Hayano TepMoIuHaMU-
KH.

27. Ipunamun padotel TeruioBbix apurareneid. KIIJl TemmoBeIx ABUTATENCH.
[uxn Kapno.

28. HacwImmeHHBIN MTap U ero CBOWCTBAa. BiakHOCTh BO3myxa. Todka pOCHL.
Kputnueckasa remmneparypa.

29. UcnapeHue u KuneHue. 3aBUCHMOCTh TEMITepaTyphbl KUTICHUS OT JIaBlie-

HUSL.

30. [ToBepxHOcTHOE HaTsHKeHUE. CMaynMBaHUe.

31. KanunnsipHbie sBICHUS.

32. Kpucraumdeckoe COCTOSIHHE BellecTBa. TUITbI CBsA3el B KpUCTAIIIaX. 3aKOH
['yka.

33. TerioBoe pacmMpeHne TBEPABIX TEN U KUIKOCTEH.

34. [1naBieHue W KpUCTAIUTH3AIMA. 3aBUCUMOCTh TEMIIEPATyphl IJIaBICHUS
OT JIaBJICHUSI.

35. ®a3zoBbie nuarpamMbl. Da3zoBbIE EPEXOIBI.
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36.Cuiia mocrossHHOTO TOoKa. 3akoH Oma mia ywyactka uenu. [locnenosa-
TeJIbHOE U MapaiebHOE coequHeHne mpoBoHUKOB. [IpaBuna Kupxroda.

37. 3J1C u BHYTpEeHHEE COINPOTUBIECHUE MCTOYHUKA TOKA. 3akoH Oma 11
IOJTHOM IIEMH.

38. DIEKTPUYECKHI TOK B AIEKTPOIUTAX. DNEKTPOIH3. 3aKOHbI Papajes.

39.MarautHO€E moje. XapaKTepUCTUKA MAarHUTHOTO TOJIA.
40.B3anmopeiicTBue TOKOB. JleiiCTBME MAarHUTHOIO MOJISI HA MPOBOJHUK C
TOKOM. 3aKOH Amrnepa. MarHuTHbINA OTOK.
41.]leiicTBME MAarHUTHOTO TOJISI HA ABMXKYIIMiics 3apsia. Cuna JlopeHna.
42.9nexkTpuueckuil TOK B razax. ['a3oBblil pa3psia.
43.95/1C B npOBOJIHUKE, IBUKYIIEMCS B MATHUTHOM TT0JI€. SIBJIEHHE 3JIEK-
TPOMArHUTHON MHIYKIHMH. 3aKOH 3JIEKTPOMArHUTHON UHAYKIUU.
44.Camounnykius. 9J1C caMOMHIYKIIUU. DHEPTUsS MAarHUTHOTO TTOJIS.
45.MexaHudeckre KoJaeOaHus U UX XapaKTEPUCTUKHU. ['apMOHIYeCcKue KO-
nebanus. Marematuueckuii MmasiTHUK. [IpeBparienue sHepruu npu KojaedaTeIbHOM
JBH>KCHUU.
46.PacnipocTpanenue koyiebaHuii B ynpyroi cpezie. BomHbl 1 Ux XapakTtepu-
CTHUKH.
47.KonebatenbHblil KOHTYp. CBOOOAHBIC AIEKTPOMATHUTHBIE KOJIEOAHUs B
KOHTYpE.
48.1lepemeHHbIl TOK 1 ero nosydyeHue. Ilapamerpel nepemenHoro toka. Jleu-
CTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAPSIKEHHUS.
49.MIHAyKTUBHOCTBh U EMKOCTB B LIENIN IIEPEMEHHOTO TOKA. IHIyKTUBHOE U €M-
KOCTHOE COIPOTHBIICHHE.
50.OTKpBITHIN KOJEOATENBbHBIN KOHTYP. DJIEKTPOMarHuTHHIE BOJIHBI. BbIBOM CKO-
POCTH CBETA B BAKyyMe.
51.IIpunnun ['roiireHca. 3aKOHbBI OTPaKEHHUS.
52 JIudpaxiuys 1 uHTEpHEPESHITHS.
53.3aKOHBI TPEIOMIICHHUS.
54.1TosiHOE€ BHYTPEHHEE OTPaKCHHUE.
55.Cobuparoniue u paccenBaroniye JuH3bl. Dokyc. OnTHuecKas Cuiia JUH3bI.
56.1300pakeHre peMeTa B COOMparomei JuH3e.
57.N300paxkeHue npeaMeTa B paccerBaroleil JTMH3E.
58.TermnoBoe uzitydeHre. 3aKOHbI U3JIy4eHUs a0COTIOTHO YEPHOTO Tea.
59.Buemnuii potorpdekr. 3akoHsl BHEMHETO (poTorddexTa. YpaBHEHUE DiH-
mTeiHa 115 BHeIHero Gorodddexra.
60.Monens atoma Pesepdopaa - bopa. DHepreTrudeckuii CiexTp.
61.3apsa pazmep u Macca siapa. CoctaB aTOMHBIX siiep. SnepHsie cubl. Jledekr
Macchl.
62 .S nepHble peakiuu. 3aKOHbI COXPAHEHHUSI TIPU SIACPHBIX PEAKIIMIX.
63.2JeKTpUYECKOE MOJIE U €ro XapakTepucTUKU. [[pUHIIMI Cynepno3uliuy MOJIEeH.
64.3axon Kynona. [Ipunnmn cynepmno3uruu nosei. ['paduyueckoe nzoopaxkenue
MOJIEW TOYEUYHBIX 3aPsJI0B.
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65.2OnexkrpoemMkocTh. KOHAEHCATOPBI U UX COEAMHEHNE. DHEPIUs JIEKTPUIECKOrO
OJISL 3aPSKEHHOT'0 KOHJIEHCATOPA.

66.25eKTpuYeCcKOe ToJIe B JUAICKTPUKAX U MMPOBOIHUKAX.

67.21eKTpUYECKUN TOK B MOIYIpoBoHMKaX. COOCTBEHHAs MPOBOIUMOCTS. [1pu-
MeCHas MPOBOJIUMOCTh. DJIEKTPOHHO-IBIPOYHBIN TIEPEXOI.

68.PaboTa 1o nepeMeneHuio IeKTpudeckoro 3apsana. [lorenmuan.
69.2OneKkTpuyecKkuiil TOK B BakyyMe. BakyyMHbIN 1101, TPUOJ.

70.MarauTHOE MoJe TOKA JUIMHHOTO MPSMOr0 NPOBOIHUKA, KPYTOBOI'O TOKA U CO-
JICHOMIA.

71.PaboTa 1 MOIITHOCTB MTOCTOSIHHOTO TOKa. 3akoH Jlkoyins - Jlenma.
72.2nexTpu3aius Tea. 3aKOH COXPaHEHUS JIEKTPUUYECKOTO 3aps/ia.

73.Ilpupoaa HOCUTENEH PIEKTPUUECKOTO 3apsia B MeTaliax. DIEKTPUUECKUM TOK
B METaJUIax.

74.Yt1o nzydaet actpoHoMusi. Ee 3HaueHuEe U CBSI3b C APYTUMH HayKaMU.
75.CtpykTypa 1 Macitadsl BeeaeHHoi.

3.5.3. IlepevyeHb NPAKTHYECKHUX 32IaHUI JJI51 YCTHOIO IK3aMeHa, Tu-
(pepeHuMpoBaHHOIO 3a4éTa.

HpaKanecmle 3aJaHud.

1. MeaHsln nposoaHuK umeeT anvey 500 m 1 nnowaas none-
pedyHoro cededua 0,5 mm2,

a) Yemy paBHa cuna TOKa B NPOBOOHMKE MNMPU HanNpPsKeHUW
Ha ero KoHuax 12B7 VYapenoHOoe CcOnNpoTUBNEHUME Meawu
1,7 108 0OM - m.

6) Onpepenute CKOPOCTL YNOPAAOYEHHOrO ABWXEHUA 3NeK-
TPOHOB. KOHUEeHTpaunio CBOBOAHLIX ANEKTPOHOB ANA Mean npu-
mMuTe paeHoin 8,5 - 1028 M3, a MOayNL 3apaaa 3NeKTpOoHA PaBHLIM
1,6 - 1019 Kn.

B) K nepsomy npoBOAHWMKY NOCNenoBaTebHO NOACOeaNHANN
BTOPOW MEAHbI NpoBOAHMK BABOe Bonblwiero gunameTtpa. Kakoi

ByneT CKOPOCTb YNOPALOYEHHOIrO ABMXKEHWUS 3NEeKTPOHOB BO BTO-
pOM NpPOBOAHUKE?

-

2. IIpoToH nBUXKETCsS B MarHUTHOM mojie. a) KakoBbl BeMuMHA U 3HAK 3apsaa
IpOTOHA?

+ + ot + 6) Kyna HanpaBiieH BEKTOp UHAYKIIUU
MarHUTHOTO MOJIS?
o+t + B) Kakas cuna neiicTByeT Ha MpOTOH B
MarHMTHOM IoJie?
+ +7+ +

r) OnpenenuTs HaNpaBiIE€HUE 3TOU
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CHJIBI
n) PaccunTaiite BeIMYMHY CHIIBI, JCH-
CTBYIOIIEH Ha IPOTOH.

e) B kakoM HanpaBieHUU JBUTAJICS
MPOTOH?

K) OnpenenuTe paanyc KpUBU3HBI
TPACKTOPUHU JIBUKEHHUS ITPOTOHA.

B = 0,0157x
v=3,2-10°u/c

3. SIBnenue pororddexrra MoxkHO HaOMIOAaTh  a) B wem coctourt siBnenue ¢o-
P OCBEIIICHUH 11€3UEBOM MIIACTUHKHU CBETOM:  TodddexTa?

0) UTto Takoe KBaHT cBeTa?

B) Kak cBsizana ero sHeprus ¢

> g > YacTOTON?
SEI @) r) Kakyro Han0oJbIIy1o sHEp-
|
| I

ruio OyaeT UMEeTh (POTOIJIEK-
TPOH, BBUICTEBIITUIN U3 1IE3US
IIPY OCBEIIEHUH €r0 CBETOM C
JUTHHOM BOJIHEI A= 200 HM?

1) Kak MOKHO OOBICHUTH Kpac-
HYI0 TpaHuly gpotosddexra?
Ax=1,36 3B.

4. K McTounmky Toka, B/IC KOTOpOro pas- &r

Ha 6 B, nogxknioyeHbl pe3ncTopsbl, conpo- I}
TMBNEHUA KoTopeix R, =10M, R,=R,=
=2 Om. Cuna Toka B uenw pasHa 1 A. Rl R2 RS
a) Onpenenute BHYTPEHHEE CONPO-
TUBNEHWE UCTOYHMKA TOKA.
6) Kakoi craHet cuna Toka B pesuctope A1, ecnu k pesn-
CcTOpy A3 NnapannenbHO NOAKNIOYMUTL TAKoW Xe peaucTop R47
B) Onpepenute NoTepio MOLWHOCTA B UCTOYHWKE TOKa B criyyae 0.

5. JIyu cBeTa mpoxoauT 4yepe3 Tiocko-  a) Kakue siBieHus mpoucXosT Ha TPaHuULIe
napaJuiebHyI0 MIACTUHKY ¢ N=1,5 pazzeina BO3AyX-CTEKIO?
0) Kakue 3aK0HBI BBITIOJIHSIOTCS TIPH
aTOM?

B) CKOJIbKO pa3 mpesoMisieTcs 1y4 cBera’?
OrnpenenuTp yribl IPEJIOMIICHHUS, €CIH
yToJI MaJICHUsI Ha TIACTUHY paBeH 55°.
TonmuHa mactuaku d =5 cm r) [TocTpolite X0 1y4a yepes MIaCTUHKY.
1) CpaBHUTE yriibl NaJ€HUS U YTJIbI IIpe-
JIOMJICHUSL.
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e) OnpenenuTs CMELICHHE JTy4da B IJ1a-

CTUHKE.
6.

B anekTponuTuyeckoi BaHHe XpoOMUpOBaHWe aeTany Npoeo-
onnock Npu cune Toka 5 A B8 TedexHve 1 4.

a) Onpepenvte maccy xpoma, KOTOPbIA OCen Ha aetanu.
INEeKTPOXMMUYECKUIA 3kBUBaANeHT xpoma 0,18 mr/Kn.

6) Yemy paBHa nnowanb NOBEPXHOCTW AETanu, ecnu Ton-
wuHa nokpobitua  coctasmna 0,05 Mm?  1NOTHOCTE  Xpoma
7,2 - 10° kr/m3,

8) CkONbKO aromMoB XpOMa OCEeNno Ha KaxnooM KBaapaTHOM
CaHTMMETpe NOoBepxHOCTW Aetann? MonspHaa macca xpoma
52 r/mone. ,

7 TpoBoaHvK anvHoA 15 cM noaBeLueH ro-

)

PU3OHTaNbHO Ha [BYX HEBECOMbIX HWTAX B
MarHMTHOM none wHaykuuein 60 mTn, npw-
YeM JIMHWMKW UHOYKUWMKW  HanpasefeHbl BBepX
nepnexanKynapHO NPOBOAHWVKY.

a) Mo nNpoBOAHWMKY NPONYCTUAU TOK.
Cuna Ttoka 2 A. C kakoi CUNoON MarHuTHoe
none nencTeyeT Ha NPoOBOAHKMK? Ha pucyHke
yKaXuWTe HanpasneHue 3TOW CUNbI.

©6) Ha kakoi yron oT BepTWKanM OTKNOHATCA HWTK, Ha KOTO-
pPbIX BUCUT NPOBOAHMK? Macca npoeogHuka 10 r.

B) Yem o06ycnosneHo OTTankKMBaHWe AByX NapanfenbHbIX
ANEKTPOHHbLIX NY4YKOB?

8. Tpu KOHIEHCATOpa COSTMHEHBI, KaK II0Ka3aHO Ha PHUC.:
o7 6z

3 o3 4

13

LE}

A

D ————

8

C1=1,5 ux®, C2=3 mx®@ n C3= 4 uxd. Hanpspkenue, MoABEACHHOE K TOYKaM A
u B, paBHo 250 B. Kakoii 3aps1 HaKOIJIEH BCEMU KOHAeHcatopamu? YeMy pas-
Ha dHeprus OaTapeu?

9.

3nekTpoaeuraTens NOALEMHOrO kpaHa paboTtaeT noa Hanpsa-
xeHuem 380 B, cuna Toka B ero o6moTke pasHa 20 A.

a) Kakywo paboTy coBepliaeT anekTpruyeckuii Tok B8 06moTke
anekTpoaeuratens 3a 40 c?

0) Ha kakyio BLICOTY 3a 3TO BpPEMSA KpaH MOXET NOOHATL He-
TOHHbIW wap maccon 1 1, ecnu KM ycraHoeku 60%7?

B) Kak M3MEeHRATCH aHepreTMyeckue 3aTpaTbl Ha NOABLEM rpy-
3a, ecnn ero ByoyT noaHumatb M3 pekn B Boae? MnoTHocTh
oAbl 1-10% kr/m3, nnoTHocTb GetoHa 2,5 - 102 kr/m3. (Conpo-
TUBMTIEHUEM XUOKOCTU NPU ABUXEHUK rpy3a npeHebpeys.)
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10. /IBa 31eKTpUYECKHX 3apsijia PacioIoXKeHbI B CTekiIe(e=7):

g1=-2 MxKi g2=+5 MxKn

O O

18 cm
a) Kyna OynyT HampaBiieHbI CHIIbI B3aUMOJICHCTBHUS MEXITy STUMU 3apsiiaMu’?
0) UeMy oHu OyayT paBHBI?
B) Kak n3meHntcs cuia, IeicTByIoas Ha 3apsi, eCiu:
- IOMECTHTD 3apsbl B BO3AYX?
- YMEHBIIUTh PACCTOSTHUE MEXKIY 3apsiaamMu B 3 pasza?
r) M3o0pazure rpaduuecku mosie TUX 3apsioB.

11.

MNnockuin BO3AYLWHLIN KOHAEHCATOP eMkocThio 0,5 Mkd noa-
KNKOYANK K NICTOYHUKY NOCTOAHHOrO HanpsxeHwa 100 B.

a) Kakoin 3apsg, HaKONUT KOHAEHCATop npw 3apaake?

6) Yemy pasHa 3Heprus 3apaXeHHOro KoHaeHcaTopa?

B) locne OTKNOYEHWS KOHAEHCATOpPa OT UCTOYHWKA Hanps-
KEHWUA PAacCTOAHWE MEXAY ero nnacTuHaMmu yBenu4unu B 2 pasa.
BewecTBoM C kakO AWM3NEKTPUHECKOA NPOHMLAEMOCTbIO Heo6-
XOAMMO 3an0oNHWTL NPOCTPAHCTBO MEXAy NAacTWHamu, 4Tobbl
3HEepPrua 3apARxXeHHOro KoOHAeHcaTopa ocTanacs HEU3MEHHOW?

12. DaeKTpOoH ABMKETCS B MArHUTHOM I10JI€ CO CKOPOCThIO 1 MM/¢ (BEKTOp CKO-
pPOCTH HarmpasJieH MEPICHAUKYIISPHO TUIOCKOCTH YepTexka K HaOmoaareno). Uemy
paBHA MHIYKIUS MarHUTHOTO TOJISA, ECJIM HA DJIEKTPOH AeiicTByeT cua 2 - 1074 H?
[TokaszaTh HanpaBJICHUE STOM CHIIBI.

13. a) Kakas cuna neiicTByeT Ha IPOBOJHUKU?
0) KakoBo HampaBiieHH€e CUJl, IEUCTBYIOMNUX HA KaXKIbIA U3 YETHIPEX TIPOBOIHU-
KOB?
B) Kakum npaBunom oHo onpenensiercs?
r) Kakoit 3akoH onpeniensieT BeTUYUHY dTOU CUITBI?
n) Kak HaifTu BETUYUHBI CWI, IEUCTBYIONINX HA JaHHBIC IPOBOIHUKH?
¢) Kaxoii BbIBOJ MOXKHO cJies1aTh?

T

+ 1+ + 4+ +

O

+ T+
+ + o+ +
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14.

ONeKTPOYalHWK CO CNUpanbid HarpesaTeNbHOro anemeHTa
conpoTtuenexdvem 30 OM BKIOYEH B CeTb HanpsxeHvem 220 B.

a) Kakoe konm4eCcTBO TennoTbl BbIAENUTCHA B Harpesarelib-
HOM 3nemMeHTe 3a 4 MUH?

6) Onpepnenute KNL snekTpodyaHMKA, €CNU B HEM MOXHO
BCKMNATUTL 3a 3TO Xe Bpems 1 Kr BOAbl, HayanbHas Temne-
patypa «kotopon 20°C. YpenbHaa TennoemkoCcTe BOObI
4,19 x/xr - K.

B) Kakas 4Yactb BOAbl Morna Obl BoIKMNETH 338 3TO XEe Bpems
paboTkl AaNEeKTPoYanHUKa, ecnm Bbl CONPOTUBAEHME CNVPanK Ha-
rpeeartenibHOro anemeHTa 6uino pasHo 25 Om? YpenwHas Tenno-
Ta napoobpasoBanua Boabl 2,3 MIDK/Kr.

15.
AdnuHa CBeTOBOW BONHbI B XMOKOCTHM 564 HM, a 4acTtoTa
4.10" Iy,

a) Yemy paseH aBCONIOTHBLIA NOKa3aTeNb NPENOMAEHUA 3TOM
XVOKOCTH?

6) Mo kakMM yrnom JOMKEeH ynacTb Ay4 Ha MOBEPXHOCTb
3TOM XNAKOCTY, 4TOOLI NPENOMNEHHDIN Ny4 OKa3ancs nepneHan-
KYNAPHbLIM OTpaXeHHOMY ny4y?

B) Ha xakom pacCcTofHuM OT MecTa rnageHus BbligeT nyd m3
XUOKOCTW, ecnu Ha rnybuHe 50 cM NOMECTUTb rOPU30HTANLHO
nnockoe 3epkano?

16. Han rpaduk xonebanuit /C:

e, B
220

'220 ————— x__!_/ 0’2 taMC

a) KakuM ypaBHEHHEM OTMHUCHIBAIOTCS KOJieOaHuUsI?

0) Haiitu ocHOBHBIE MTapaMeTphl KOJCOAHH: aMIUTUTYAY, IEPUO/I, HACTOTY, JeH-
cTBytouee 3Hauenue J/(C

B) Omnpenenute dazy u mraoBenHoe 3HaueHue IJC gepes 0,05¢, 0,075¢ mocne
Hayaya KojieOaHusl.

r) 3anucarb ypaBHEHUE KOJieOaHH

17. YacTuiisl BJIETAIOT B MArHUTHOE TI0JIE;



e o /o #i's @ B=2mTn

e o Te o e & Vi=10°wmCc
Vo=10" m/c
* + "2 %8 @
V V,
s & & = = »

a) Jlate onpenenenue cuibl JlopeHna.

0) Kakx M0xHO ompeieTuTh HanpaBieHue cuiibl JIopenima?

B) Uemy paBHa cuia JlopeHa npu nepeMeiieHny 3apsskeHHOM YacTHIIbI B Mar-
HUTHOM MOJ€e?

r) Kak aBmxyTcst yaCTHIIBI B MATHUTHOM T10J1e?

n) Onpenenute cuny JlopeHna ajist STUX YaCTHIL.

e) Hapucyiite TpaekTopun uX JBUKCHHUS.

18. Ha pucynke nzo0pakeHa 1uH3a u mpeamet «ABy :
T

|
B @

O D
F=-30 cMm
d=40cm
f-?
D-?

a) Kakas nuH3a nzoopaxeHna?

0) Kakas ¢pusnyeckas BennunHa nzoopaxena oyksamu «OD»?

B) [TocTpoiiTe nzo0paxenue mpeamera «ABy».

r) Kakum nonyumnocek nzo0paxenue npeamera?

1) OnpeaenuTsb BEICOTY MPEIMeETa, €CIIM BhIcoTa n300pakeHus 10 cMm.

19. Ox. Maxkceenn npeackasan, a . H. Jlebepnee uamepun gae-
neHne CBETa Ha NPEenaTCTBuXA.

a) Kak obObacHAeT nNpu4MHYy CBETOBOrO AaBNEeHWs KBaHTOBAN
Teopusa?

6) [asneHue ceeTa, NPOU3BOAMMOE Ha UaeanbLHo 6enylo no-
BEPXHOCTb, B 2 pas3a 6onslie, 4eM Ha uaeansHO YepHyto noBepx-
HOCTb, NPV NPOYUX PasBHbix ycnosusax. MNovemy?

B) [laBneHue coAHe4yHbix Ny4eir Ha napyc nnowanbio 20 m?
pasHo 8 mklla. Kakylo ckopocTe MoxeT npuobpectn nepsoHa-
4anbHO NOKOALWAACH NoAKa Noj 3Tum napycom 3a 50 MuH aBw-
XEHWUS Npy OTCYTCTBUWM COMNPOTUBNEHWA CO CTOPOHbI OKPYXalo-
wen cpenvl? Macca nogku 200 kr.
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20.
K uvctouHuky Toka, 34C koTOpOro paeHa
6 B, NOAKNIOYEHB! TP OAMHAKOBLIX PE3nCTopa
conpoTtueneHnem 12 OM kaxpabin. Cuna Toka B
Hepa3eeTBNEHHOW YacTu uenu paeHa 1,2 A,
a) Onpepenute BHyTpeHHee conpoTusBne-

1l
"
Rl
]
HWE UCTOYHMKA TOKA. m
6) K atum Tpem pesucrtopam nocnenosa- [ ]
[ ]

s T

TEeNbHO NOAKNIOYUNAW PE3UCTOP CONPOTUBNEHU-

eM R, =1 Om. Yemy paBHa cuna ToKa B pesu-
cTtope R47?

B) Yemy paBHa MOLHOCTb, KOTOPYIO BblOENnseT WUCTOYHUK
TOKa BO BHEWHeN uenw B cny4ae 67

21,

INEeKTPUHECKUIA TOK B Bakyyme npeacraBnser coBGoin noTok
3NEKTPOHOB.

a) Kak nony4nTb NOTOK 3NEKTPOHOB B Bakyyme?
6) B anekTpoHHO-ny4eBoW TPYOKe MOTOK 3NEKTPOHOB YCKO-
PAETCH ANEKTPUYECKWUM NMONemM Mexay KaToaom M aHOAOM C pa3s-
HOCTbID noTeHuuanos 2 kB. Onpegenute CKOPOCTb 3NEKTPOHOB
npyv AO0CTMXEeHUMW WMWK aHoga. Moayne 3apsga  3nNeKTpoHa
1,6 - 10-'® Kn, macca anektpoHa 9,1 - 10-% kr.
B) Mporaos oTBEpCcTUE B aHo4e, INEeKTPOHLI NONaaaT B Npo-
CTPaHCTBO MEXAY ABYMS BEPTUKANLHO OTKNOHAIOWMMK NNAcTK-
HaMM ONWMHOM 3 CM Kaxpan, HanpaXeHHOCTb 3NeKTPUYEecKoro
nona mexay kotopeimu 300 B/cMm. Onpepenute BepTUKanbHoOe
CMELLEHNE 3NEeKTPOHOB Ha BbIXOAE U3 NPOCTPaHCTBa MEXAay nna-
CTUHaMW.
22.CKOJIbKO TaJTbBAHMYECKHUX JIEMEHTOB C 3. 1. €. 1,2 B 1 BHYTPEHHUM COTPOTHUB-
aenueM 1,6 Om clienyeT COeIMHUTD MapajieIbHO, YTOOBI ITPU 3aMBIKAHUH UX MPO-
BOJHUKOM C COMpOTHBIICHUEM 1,6 OMm TOJIyIUTh B HEM TOK cuiioit 0,6 A7

23, B Kkarywke, conepxaweit 300 BUTKOB NPOBONOKM, B Teve-
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HMe 6 MC NPOoONCXOOMT PaBHOMEPHOE WM3MEHEHWE MarHWTHOro
noToKa.

a) Ha CKonbko M kaKk MaMeHWNcHa (yBeNU4UNcs UM yMeHb-
LWWNCH) MArHWTHbLIA NOTOK, NPOHW3bLIBAKLLNA KaTYLIKY, €CAN B
Hel BO3HKUKNa 34C wvHaykumn, pasHas 2 B?

6) Onpepenute HavanbHOE 3HAYEHUE MHAYKUMWM MArHWTHOrO
nons, ecnu ee KoHeYHoe 3Havenue 10 mTn. MNnowaas nonepey-
HOrO cedeHuns KaTywky 4 cm. JIMHUKM MarHUTHOW MHOYKLWMKA Nep-
NEHAUKYNAPHBI NNOCKOCTY KaTyLUKN.

B) MNpK KakOM HAYaNbLHOM 3HAYEHUM WHOYKUMAWM MarHUTHOrO
nona BosHukawwaa 8 katywke 3C morna Ouite B 2 paza mMeHblue?

24. Ha mpoBOJHUK B MAarHUTHOM TI0JIE JICHCTBYET CHJIA!

B L=20cm

|<— FA

a) OIpe/IenTh MArNUTHYIO HHIYKIHIO, €CIN CHIA, JCHCTBYIONIAs Ha IPOBOXHHIK
25 mH, a cuna Toka 0,18 A..

0) Kyna HanpaBieH BEKTOp MarHUTHOW MHAYKITUN?

B) UTO M3MEHUTCS, €CIM BEKTOP MAarHUTHON WHAYKIIMU TMOBEPHYTH B APYTYIO CTO-
pony?

r) Chopmynupyiite 3akoH AMriepa.

25. VI3meHeHne HampspKeHUs OT BpEMEHH 331aH0 YypaBHEHUEM:
u(t)=300 cos 50 it

a) Kaxkoii a0 Tok?

0) Kakumu mapamerpamu OH XapakTepU3yeTcs?

B) [laiiTe onmpeaeneHne 3TUM mapameTpam.

r) Haiinmure »TH mapaMeTpsl 10 JaHHOMY YPaBHEHHIO.

1) M300pa3ute NaHHYIO 3aBUCUMOCTh TpaUuecKH.

e) Kak Ha3pIBaeTcs 3Ta 3aBUCUMOCTH?

26. JlBa rajbBaHMYECKHUX OHJIEMEHTa C 3. 1. ¢. 1,1 B WU BHYTPEHHUM CO-
npotuieHueM 0,4 Om KaXIbIi COCIMHEHBI, KaK Moka3aHo Ha puc. 12. Ri=R,=2
Om, R3=1 Om. HaliTu cuity TOKa B IEHU U B CONPOTUBIEHUH Ry.
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27.
B ceTe nepemeHHoro Toka ¢ YactoTtoin 50 'y 1 HanpsxkeHuem
220 B BKnO4YEH KOHAEHCATOP EMKOCTbIO 4 MKD.

a) Yemy paBHa cwnia TOka B uenn?

6) Onpepenvte WHAOYKTUBHOCTbE KaTYLUKWM, KOTORYKD HYXHO
BKIIOYUTL B AAHHYIO Uenb, 4ToObl B Lenn HaCTynui pe3oHaHC.

B) Yemy OymeT paBHa pes3OHaHCHas 4acToTa B UEenu, ecnu
napannenbHo C VMEIWUMCA KOHOZEHCATOPOM BKIOYUTL TaKown
e KoHAeHcaTop?

28. JlaHa 3aMKHYTas 3JIEKTpUYECKas LEIb:
12B, r-?
I

R=20 Om

a) M3 Kakux 3JIEMEHTOB COCTOUT 3aMKHYTasl LeTb?

0) [1o kakoMy 3aKOHY PacCUMTHIBAETCA CUJIa TOKA B HEM?

B) KakuMm npubopom oHa uzmepsiercs?

r) KakoBo BHyTpeHHEe COPOTUBIICHNE JaHHOM 1IeTIH, €CJIU Cuiia ToKa B Hew 0,5 A
?

1) Kakoii craneT cuna Toka, eciii BMecTto R=20 OM NOIKITFOUNTh COMPOTUBIICHUE 5
Om ?

29. K renepatopy ¢ 3. A. c. 132 B u BHyTpeHHUM conpotuiienueM 0,4 Om non-
kiodyeHa Harpyska (puc. 13) Ri=8,08 Om, R=R3=0,6 Om, Rs=4 Owm; co-
MPOTUBJIEHNE MOABOAAIIMX MPoBOJIOB 0,52 Om. OnpenaenuTs CUly TOKa B COIPO-
TUBJICHUHU R; ¥ MOTEpIo HANpsHKEHUS B MOIBOIAIIMUX MTPOBOIAX U KII Te€HEepaTopa.

30.
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32.CBeT najiaeT Ha MEAHYIO TIACTUHKY: a)B yem cocrout siBnenue dhotodrpdexra?
0)B "em cymHOCTh 3aKOHOB BHENTHETO (O-
/ To3ddexra?
S ’<§E B) Kak MOXHO OOBSCHUTH KPACHYIO TPAHUILY
\ doTodddexra?
Awx=4,7 9B C‘D r)Kakyro HanOosblIyI0 CKOPOCTH Oy IeT
UMETH JICKTPOH, BBUICTEBIINNA U3 MEIH MPU
—‘ |— OCBEIIIEHUH €TO CBETOM C JIJTMHON BOJHBI A=
150 uam?
n)byner nmu Habmomarbest potorddexT s
CBeTa C JJIMHOM BOJIHBI 380 HM?

MeperyHan 0bMOTKa NMOHWXAOWEro TpadHcdopmaropa co-
nepxut 10 000 BUTKOB 1 BKNIOYEHA B CETb NEPEMEHHOro TOKa
HanpsxeHuem 380 B.

a) Yemy paBHO HanpskeHwe BO BTOPUYHOW O0OMOTKE, ecnu
oHa coctouT 13 1000 BuTOB?

6) ConpoTtmeneHue BTOPWMYHOWM OBMOTKM TpaucdopmaTopa
1 Om, cuina Toka B Her 3 A. Hemy paBHO HanpsxeHne Ha Harpys-
Ke, NOAKIKYEHHOW K BTOPUYHOKM 0BMOTKe TpaHcdopmaTopa?

B) Yemy paeen KMNJM tpaHchopmaTopa?

31. K renepatopy ¢ 3. A. c. 132 B u BHyTpeHHUM conpotuBienueM 0,4 Om moj-
kimoueHa Harpys3ka (puc. 13) R1=8,08 Owm, R»=R3=0,6 Owm, Rs=4 Owm; co-
MPOTUBJIEHUE MOABOAAIMX MTPoBoAOB 0,52 Om. Onpenenuts CUIy TOKa B COIPO-
TUBJICHUU R1 ¥ OTepIo HANPsKEHUS B MOJBOISIIMX MTPOBOJIAX U KII TreHepaTopa.
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32.Ceet najaer Ha MEJIHYIO MIIACTUHKY:  a)B 1uem coctout siBnenue potorpdex-
Ta?

6)B ueM CynIHOCTh 3aKOHOB BHEIIIHETO
S é > 9

§ doTorpdexra’

\ B) Kak MOXHO OOBSCHUTH KPACHYIO
Auix=4,7 5B (‘9 rpanuity ¢potodddexra?

r)Kakyro HanboJbIITyI0 CKOPOCTh OyAeT

\

}— HMCTD SJICKTPOH, BBIJICTEBIIIUN 13 MCIH
IIpH1 OCBCIICHUU €I'0 CBECTOM C I[J'IPIHOﬁ

BOJIHBI A= 150 aM?
n)byner mu Habmomatbest potordhdext
JUI CBETA ¢ JJIMHOU BOJHBI 380 HM?

33. IIpoToH ABMKETCS B MATHUTHOM TI0JIE:
B-?

v=100xMm/c

a) KakoBbl BeTMuMHA U 3HAK 3apsijia IpoToHA?

0) Kyna nampasieH BEKTOp UHIyKIIMA MarHUTHOTO MOJIsi?

B) Kakas cuna neiicTByeT Ha IpOTOH B MarHuTHOM mosie? Kak onpenenursb
HaIlPaBJICHUE 3TOW CHJIbI?

r) Paccunraiite MarHuTHY10 MHAYKITHUIO.

1) OnpeneanTh KUHETUYECKYIO SHEPTHUIO TIPOTOHA.

e) Kakast pa3HOCTh MOTEHIIMAIOB HEOOXOAMMA JJIs TTOJTHOTO TOPMOXKEHUS ITPOTO-
Ha?

34. Tpu pesucropa, conpoTuBiieHUs KOTOpbIX R1=4 Om, R,=8 Om B R3=12 Owm, co-
€MHEHBI apAIIEIbHO U MOAKIIOYEHBI K HCTOYHUKY OCTOSIHHOT'O HAIPSKEHUS.
Cuna Toka B iepBoM pe3uctope 3 A. HaliTh 5KkBUBaJIEHTHOE CONPOTUBJICHUE 1ETTH
U cuiibl TOKOB B Ry 1 R3. Haueptuth cxemy uenmu.

35. B Bo3yxe pacroiioxkeH deKTpudeckuid 3apan = - 5 uKi.

a) Kakast oco6ast popma MaTtepuu okpyxaeT 3apsia «g»?

0) Kak ee M0oxHO 0OHAPYKUTh U U300Pa3UTh B 33IAHHON TOYKE MPOCTPAHCTBA?

B) Kakue xapakTepucTuku UMeeT TaHHOe ToJie?

r) Onpenenute ux st ToUeKk «A» U «By».

1) Kak MEHSI0TCS 9TH XapaKTePUCTUKHU B 3aBUCUMOCTH OT BEJIMYMHBI 3apsiaa’? pac-
CTOSIHMS 110 3apsiia? OT CPebl, B KOTOPYIO MOMEIIEH 3aps’?
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36. JludpaximorHas pemerka 0CBEIaeTcss HOPMAJIbHO TMaAar0ITIM MOHOXPOMATH-
YECKHUM CBETOM C JUIMHOM BOJIHBI A = 0,5 MkM. [Ipu 3TOM MakcumyM mopsiika m =
2 HaOmogaeTcs rmoj yriaoM o = 30° K HalpaBJICHUIO CBETOBOTO ITyYKa.

=| 50

a) Uto Ha3pIBalOT JUMPAKIIMOHHON PEIICTKOMN?

0) Uto Ha3bIBAIOT MEPUOJAOM PEIICTKH?

B) Onpenenure nepuo AUGPaKIuOHHON PEIIETKY.

r) Onpeaenute Yucio MTPUXoB Ha 1 MM TudPaKIIMOHHON PEIIeTKH.

37.

Jlyd cBeTa mepexoIUT U3 OJTHOU Mpo3pay- Zo=35°, £B=25°

HOM CpPEJIbI B IPYTYIO: a) Kakoe siBjieHHE Ha3bIBA€TCS MPEJIOMIIE-
HUEM cBeTa’?

0) ChopMynupyiiTe 3aKOHBI ITPEIOMIIC-
HUS CBETA.

B) KakoB ¢u3nueckuii cMbIci aOCOTIOT-
HOTO TOKa3aTesis NpeaomMieHus?

r) UeMy OyzieT paBeH yroJ npeioMyeHus,
ecnu JIyd OyeT majgath moa yriom 50°7?
1) ChopMyaupyinTe 3aKOHBI OTPAKEHUS
CBETA.

e) [TocTpoiite OTpaKeHHBIN JTyY.

38.

NHaykTuBHOCTH KojiebarenbHoro koutypa 0,2 mI'H, a emxocTs 3,5 nd.

a) Kakue kosniebanusi IpoUCXOosT B KOHTYpeE?

0) Ha kaxyto AJiiHy BOJIHBI OH HACTPOEH?

B) OnpenennuTs MakCUMalbHbIE AIEKTPUUECKYIO 1 MAaTHUTHYIO SHEPTHUH, €CITU B

MOMEHT BPEMEHH % C cWJIa TOKa B KOHType Obuta paBHa 0,025 A.

r) Kakoil MakcManbHBIN 3aps/l MOKET HAKOIUTh KOHTYpP?
n) [loctpouts rpaduk KosedaHU CHIIBI TOKA.
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39.
Mpw 6ombapampoeke 2] Al HEATPOHaMK MCNYCKAETCA O-4acTvLA.
a) HanunwwuTe spgepHylo peakumio. Ykaxute coctas Nnony4ms-
werocs sapa.
6) Onpeaenute aedekT maccel nonyuymeweroca aapa. (Mac-
Cy NONy4YMBLLErocs M30Tona NpuHATL paeHon 23,99857 a. e. m.)
B) Onpepenute yoencHylO 3SHEPruio CBA3N NOJYYMBLLErocs
aapa.

40. Ha pucyHke u300pa>keH MyTh 3JIEKTPOHA B MArHUTHOM TOJIE:

+ o+ + -

+ + + + B =200mTx

v=4-10°m/c
+ +4+ +

+ + 4+ 4+ 4+

a) KakoBbI BeTnunHa U 3HAK 3apsijia dJIEKTpoHa?

0) Kyna nanpaBieH BeKTOp UHAYKIIMA MarHUTHOTO MOJIsA?

B) Kakas cuna neicTByeT Ha 3JIEKTPOH B MATHUTHOM M0Jie?

r) Kak onpenenuTs HanpaBieHUE 3TON CUIIbI?

n) Paccunraiite BeIUYUHY CHUIIbI, IEHCTBYIOIIEH HA JIEKTPOH.
¢) B xakom HampaBiieHUU JBUTANICS DJIEKTPOH?

) Kaknmu 3ak0OHOM U 1paBuiIoM Bbl BOCTIONIB30BAIUCH?

3.5.3. [lepedyeHp MpakTUUECKUX 3aJaHUI, B TOM YUCJIE MPOOJIEMHBIE U TBOPUYECKUE
3aJlaHus, HAIpaBJICHHBIC HA OIICHKY U OIpezesieHne chopMUPOBAHHOCTH YMEHUH,
MpoeCCHOHATTBHBIX U O0IINX KOMIETEHITNH i criennanbHocTy 15.02.14.
OcHailleHe CpeIcCTBaMU aBTOMATU3AIMU TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3-
BOJICTB (10 OTPACIISIM).

1. Kakue Tumbl BOJIH MOTYT pacnpocTpaHsaTecs Ha yactote f =5 T
B 3aII0JITHEHHOM BO3/1yXOM BOJIHOBOZI€ ceueHreM 410x cm? Tunel ynops-
JIOYUTH IO MEPE YMEHBIIEHUS KPUTUUECKUX JJTMH BOJIH.

2. Kakue Tumsl BOJIH MOTYT pacnpocTpansaThes Ha yactore 10 [T
B KBaJJpaTHOM BOJIHOBOJIE CO CTOPOHO# 2 cM? BoIHOBO 3am0IHEH JTH-
AJIEKTPUKOM C OTHOCUTEJIBHOM MPOHUILIAEMOCTHIO 6,2=¢ .

3. I[IpsamoyroJibHbBINA BOJHOBOJ cedeHueM 1023 X% MM 3aroJiHeH Ju-
AIIEKTPUKOM C OTHOCUTEIIBHOM MPOHHUIIAeMOCThIO 25,2=¢ . Pabouas yac-
tota f = 8,4 I'Tu. Onpenenuts THI BOJHBL, €€ (Pa30BYI0 CKOPOCTh U JAJTUHY
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BOJIHBI B BOJIHOBOJC.

3.7. Kpurepuu oueHKHU NPOMEKYTOYHOMH aTTecTAluN

OneHka «OTJIMYHO» - TEOPETUUECKOE COJEpKaHUE Kypca OCBOEHO MOJIHO-
CTbIO, 0e3 mpoOesioB, yMeHUsI CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTrpam-
MO ydeOHBIE 3a/JaHUS BHIMIOJIHEHbI, KAU€CTBO MX BBIMOJHEHHS OLIEHEHO BHICOKO.

OneHka «XOpouIo» - TEOPETUUECKOE COJEPKaHUE Kypca OCBOEHO IOJIHO-
CThIO, 0€3 MpoOEeNIoB, HEKOTOpblE yMEHUs C(HOPMHUPOBAHBI HENOCTATOYHO, BCE
IpeIyCMOTPEHHbIE IPOTPaMMOil yueOHbIe 3aaHNUs BHIIIOJIHEHBI, HEKOTOPBIC BHIBI
3aJJaHUI BBITTOJIHEHBI C OIIUOKaMH.

OuneHka «yI10BJIeTBOPUTEIbHO»- TEOPETUYECKOE COJIEpKaHHe Kypca OCBO-
€HO YaCTUYHO, HO MPOOEbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIuMble
yMEHHUsI pabOThl C OCBOCHHBIM MaTEpUAIIOM B OCHOBHOM C(OPMHPOBAHBI, 0OJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOil 00ydeHHsl Y4eOHbIX 3aJaHHil BBIIOJIHE-
HO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/1aHU COJIEPKaT OLIUOKU.

OneHka «Hey/10BJ1eTBOPUTEIbLHO» - TEOPETHUECKOE CO/IEPIKaHUE Kypca He
OCBOEHO, HEOOXOIMMbIE YMEHHUS HE COPMHUPOBAHBI, BBHITIOJHEHHBIC YUeOHBIC 3a-
JaHUs CoZiepXkaT IpyOble OMMOKH.

[TpoBepka NpaBUIBLHOCTH PACYETOB U OCYIIIECTBICHUS HEOOXOIUMBIX JEH-
CTBUU

Ouenka «oTau4aHo» 85 - 100% npaBUIBHBIX PACU€TOB U JCHCTBUN

Ouenka «xopomo» 69-84% npaBuIbLHBIX pacueTOB U ICUCTBUI

Ouenka «ya0BJIeTBOPUTEIbHO» 51-68% mpaBUIBLHBIX PacueTOB U ACH-
CTBUM — «yJIOBJIETBOPUTEIIBHO»

OuneHka «Hey10BJIETBOPUTEJIbHO» 50% 1 MeHEee — «HEYIOBIETBOPUTEIb-
HO»

4. KOHTPOJIbHO-UBMEPUTEJBbHBIE MATEPUAJIBI JIUISI KOHTPOJISI
OCTATOYHBIX 3BHAHUMN

4.1. Haznayenue

KontponbHo-uzmepurensubsie Matepuanisl (KMIM) - MakcumManbHO OTHOPOI-
HbIE TI0 COAEP’KAHUIO U CJIOKHOCTH MaTepHalibl, 00ECIEYNBAIOIINE CTAaHAAPTU3H-
POBaHHYIO OLEHKY YY€OHBIX JOCTHMKEHUH, MO3BOJSIOIINE YCTAHOBUTH COOTBET-
CTBHE YPOBHS MOJATOTOBKHM OOY4YaroOIIMXCsl TPEOOBAaHUSAM K YPOBHIO MOJTOTOBKH,
IPETYCMOTPEHHBIX pabodeii MporpaMMoi y4eOHON TUCITUTITHHBI.

4.2. ®opma u yCa10BUSI KOHTPOJIA
KouTtpons ocratounsix 3HaHuid 1o ydyeOHoW aucuumiauHe QY106
OU3UKA npoBoautcst B HopmMe TECTUPOBAHUS C UCIIOIH30BAHUEM KOHTPOJIBHO-
U3MEPUTENbHBIX MAaTEPUATIOB.
1 Bapuanr
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B 3a0anusax 1-8 evioepume npaeunvuwlii omeem

1. Kakas ¢pu3uveckas BeJJMUNHA Onpe/esisieTcss OTHOIIEHHeM 3apsiia (, me-
PEHOCHMOT0 Yepe3 nomnepeyHoe ceyeHne MPOBOAHUKA 3a BpeM1 1, K 3TOMYy
BpPEMEHHOMY MHTEpPBaJy?

1) cuna Toka

2) HampsOKEHUE

3) 2NeKTpUIECKOe CONPOTHBIICHHE

4) ynenbpHOe IEKTPHYECKOE COTTPOTUBIICHUE

2. Ilox peiicrBuem cuiibl 10 H Teno ABMKETCS ¢ yeKopeHneM 5 w/c? Kakosa
macca reja’?

1) 2 kr

2) S kr

3) 0,5 xr

4) 1xr
3. Majb4uK, KAa4alOUIUiicsl HA KaYeJsX, IPOXOIUT MOJI0KeHHe PABHOBECUSA
30 pa3 B MunyTy. KakoBa yacrora kosedanmii?

1) 30 I'y

2)15Tn

3) 60 I'u

4)0,5Tn
4. Kak Ha3bIBaeTCs NMPoIecC M3MEHEHUs COCTOSIHUS ra3a Npy NOCTOSTHHOM
JaBJIEHUHU?

1) n3orepmuyeckuii

2) u3o0apHbIii

3) U30XOpHBII

4) paBHOBECHBII
5. Pa3HoCTh NOTEHUMAJIOB MEKAY MJACTHHAME IJIOCKOT0 KOHIEeHCATOpa, pac-
CTOSIHHE MEXKAY IJIACTHHAMH KOTOPOro 4 ¢ ¥ HANPSIZKEHHOCTD JJIEeKTpH4e-
CKOro moJist Mexay koropbimu 80 B/m, paBHa .

1)320B

2)3,2B

3)20B

4)200 B
6.Kak u3MeHHUTCS 3JIEKTPOEMKOCTH MJIOCKOT0 BO3IYIIHOI0 KOH/IEHCATOPA MPH
YMEHbIIEHHUH B IBa Pa3a IUIOIA/IH ero IVIACTHH U BBEeJeHUH MeKAy 00KJIaj-
KaMHU IMIJICKTPHKA € IUIJIEKTPHYECKOM NIPOHUIIAeMOCThIO, paBHoOii 2? Pac-
CTOSIHHE MEXIY IJIACTUHAMM He U3MEHsIeTCsl.

1) yBenuuurcs B 2 paza

2) yMEHBIIUTCA B 2 pa3a

3) HE UBMEHUTCS

4) ymenbuTcA B 4 paza
7. Kak Ha3pIBaeTcsl KOO(PPUIHEHT NPONOPIHOHATBHOCTH MEKIY IHeprue
KBaHTAa U YaCTOTOM KoJe0aHuii?
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1) mocrosinnast bonsiMana

2) noctosiHHas dapanes

3) nocrosiHHas PunGepra

4) noctosiHHas [lnanka
8. /liinHa BOJIHBI 00,1y4YaI0IEero cBeTa yMeHblIMIach B 2 pa3a. Kak n3ameHu-
Jacbh Macca poToHOB?

1) He U3MEHMIIACh

2) yBenuuuiiach B 4 paza

3) yBenuuuiach B 2 pasa

4) ymensbImiach B 4 paza

B 3a0anuax 9-12 ycmanosums nociedoeameibHocCmb

9.PacnosioxxuTte B opsiiKe BO3PACTAHMS, 3HAYEHUSI CKOPOCTH IBHKEHHS TeJia.
1. 72 xm/4
2. 36 km/4
3.5m/c
4. 54 xm/4q
10.Pacnosio:knTe B MOPS/IKe YCUJICHUS CJeAYyONIAe B3AaUMOACHCTBHUS.
1. 3IEeKTPOMAarHUTHOE;
2. IIEPHOE;
3. rpaBUTALIMOHHOE.
11.Pacnosio:knTe B NOPS/IKe BO3PACTAHUSA YACTOTHI JJIEKTPOMATHUTHOTO M3JTY-
YeHHUs Pa3HOM MPUPOABI.
1. nuadpakpacnoe uznyuenne ColiHLA
2. pEeHTT€HOBCKOE U3JIyYEHNE
3. BUJIUMBIN CBET
4. ynpTpaduosieToBOE U3TyUYCHHE
12. PacnoJio:kuTe B MOPSA/IKE BO3PACTAHUS UIMHbI BOJIH 3JI€KTPOMATHUTHOIO
U3JIyYeHUs] Pa3HOil NPUPOAbI.
1.undpaxpacuoe uznydenne CoHIa
2. pEeHTT€HOBCKOE U3IIyYEHUE
3. uznydyenue CBY - neueit
4. ynpTpaduosieToBOE U3TyUCHHE

B 3a0anuax 13-16 ycmanosume coomeemcmeue

13. YcTaHoBHUTE COOTBETCTBHE MEKAY (PU3UYECKUMHU BeJIMUMHAMHU, AHATU3H-
Py caeaymonryio cutyanuio: «Kak MeHsieTcsi CKOPOCTh, KHHETHYECKAsl JHeP-
rus ¥ NOTEeHUNAJbHAS JHePrusi Ma4a npu Opocke ero Beepx? ConporusiieHne
BO3/1yXa NPeHeOpPe:KnMO MaJIo».

dur3nyeCcKre BEINYNHbI Xapaktep U3MEHECHUS
1) ckopocThb A) yBenuuuTcs
2) KHHETHYECKas SHEePrus b) yMenbmmTcs
3) noTeHIMaNbHask SHEPTUs B) He uzmenurcs
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4) macca

3anuiuTe B TaOIUIly BEIOpaHHBIC HUGPHI 1151 KaXA0W PU3MUECKON BETUYHHBI.
[Hudpsl B OTBETE MOTYT ITOBTOPSTHCS.

14. YcraHoBHUTE COOTBETCTBHE MeKAY (PM3HYECKUMHU BeJIMYMHAMM U UX eIMHH-
namu u3mepenus B cucteMe CH. B ka0 mo3uiuu nepBoro croJiomna mnoade-
pHTE COOTBETCTBYIONIYIO MO3UIMIO BTOPOI0 M 3aNMIIUTE B TA0JUIy BHIOpPaH-
Hble HU(PPBHI N0 COOTBETCTBYIOIIUMH OYKBAMHU.

OUBNYECKHUE BEJIWYUHbI EJAUHUILbI U3MEPEHUSA
1) BHyTpeHnHsis sHeprus A) xr-M/c
2) MniynbC CUITBI b) x
3) Umnynbe Tena B)H-c
4) HanpsikeHHOCTD I') H/Kn

15.YcTraHoBHTE COOTBETCTBHE MEKIY ONMMCAHHBIM COObITHEM H PU3NYECKUM
MpoLEeccoM, KOTOPBIii €ro CONMPOBOKIAET.

1 Ckana Harpenach B COJTHEYHbIA | A | KOHBEKIMS
JI€Hb

2 XO0J0IHBIE PYKHU MTOTUPAIOT, b | rertonpoBOAHOCTH
4TOOBI UX COTPETH

3 Jlokka, 4aCTU4YHO NOrpykeHHass | B | uzmydenue

B FOPSIYYIO BOAY, CTAHOBUTCSA
ropsiyeu BCs

4 KomHuary npoBeTpuBaroT, oT- [ | BbIMOJIHEHHE MEXaHUYECKON pabOThI
KpBIB GOPTOUKY

16.YcTaHoBHTE COOTBETCTBHE MEKAY YCTPOMCTBAMM U (PM3HYECKUMU SABJICHHU-
SIMH, JIe;KAIMMHU B OCHOBE NPUHIIAIA UX JeHCTBHS.

1 DIIEKTPOMETP A | BOBHUKHOBEHHE JIEKTPUYECKOTO
TOKA MOJ AEUCTBUEM TIEPEMEHHOIO
MAarHUTHOTO MOJIS

2 JIBurarenb b | 3aBUCHUMOCTB CUJIBI YIIPYTOCTH OT
nedopMmalum Tena

3 I'eneparop B | B3auMoeicTBHE HAIEKTPU30BaH-
HBIX TEIl

4 JluHamoMeTp [' | melicTBME MarHUTHOTO MOJI HA MPO-

BOJHHUK C TOKOM

B 3a0anusx 17-20 ecmasums nponywenuoe cioeo

17.®usznyeckas BeIMYMHA, ABJISIIONIASICS MEPOM BO3JIEUCTBUS HA TE€IIO CO CTOPOHBI
JIPYTUX TEJ , B pe3ybTaTe KOTOPOTO TEJIO MPHOOPETACT YCKOPEHUE HA3BIBACTCHA. . ...
18.HeitTpanibHasi cuctema, COCTOAIIAs U3 5A7Ipa, BOKPYT KOTOPOI'O BPAIIAIOTCA JIEK-
TPOHHI ............
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19.Bennunna, XxapakTepusyroiasi ObICTPOTY BBINOJIHEHHS paObOThI, HA3bIBACTCS

2 BapuaHT

B 3a0anusx 1-8 evibepume npasunvuulii omeem
1. Pa3HOCTh MOTEHIIUATIOB MEK/1y TJIAaCTUHAMM TUIOCKOTO KOHJIEHCATOpa, PaccTos-
HUE MEX]y TUIaCTUHAMU KOTOPOro 4 cm ¥ HAPSHKEHHOCTD AJEKTPUUYECKOTO MOJIS
Mexay kotopbimu 80 B/u, paBHa .

1)320B

2)32B

3)20B

4)200 B
2.Kak u3MeHUTCS 3JIEKTPOEMKOCTh IIJIOCKOTO BO3YIIHOTO KOHJIEHCATOpA MPU
YMEHBIIICHUH B JiBa pa3a IUIOMIAJH €T0 IUIACTUH U BBEICHUU MEXKY OOKIaaKaMu
JIUBJIEKTPUKA C AUAJIEKTPUUYECKON MPOHUIIAEMOCThIO, paBHOM 2?7 PaccTosiHue Mex-
Iy TUIACTUHAMHU HE U3MEHSIETCH.

1) yBenuuures B 2 pasza

2) yMeHbIIUTCS B 2 pasza

3) HE UBMEHHUTCS

4) ymenbiutcs B 4 paza
3. Kak nHazpiBaetcs k03 GuIueHT npornopiruoHaIbHOCTH MEXKTy SJHEprUel KBaHTa
Y 4aCTOTOM KoJieOaHu?

1) moctosHHas bonbimana

2) nocrosHHas Dapazes

3) nocrosinHas Punbepra

4) mocrosinHas [1nanka

4. JInvHa BOJIHBI 0OJTy4aroero cBeTa yMEeHbIIACh B 2 pa3a. Kak usmenusiach
macca (hoToHOB?

1) He u3MeHmIach

2) yBenuumiiach B 4 paza

3) yBenuuuiach B 2 pasa

4) ymenbiuiach B 4 pasa
5. Kakas ¢uszndeckast BemudnHa OnpeessieTcsl OTHOIICHHEM 3apsia (, epeHo-
CHUMOTO Yepe3 MOIMEePEIHOe CEUCHHE MPOBOTHIKA 32 BpeMs {, K 3TOMY BPEMEHHOMY
WHTEpBaILy?

1) cuna Toka

2) HamnpsKeHue

3) DIIEKTPUIECKOE COMPOTHBIICHUE

4) yaenbHOe JIEKTPHUYECKOE COMTPOTUBIICHHUE

6. ITox nevictBuem cuibl 10 H Teno nBuxkeTcs ¢ yckopenueM 5 m/c2.KakoBa Macca
Tena?
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1) 2 kr
2) Skr
3) 0,5 xr
4) 1xr
7. ManpuuK, Ka4arolMiics Ha KadelsiX, MPOXOAUT IOJI0KeHne paBHoBecus 30 pas
B MUHYTY. KakoBa yactora konebaHuii?
1) 30 I'g
2)15Tn
3) 60 I'y
4)0,5T
8. Kak Ha3bIBaeTcs mpoIiecc M3MEHEHUsI COCTOSTHUS Ta3a MPU MOCTOSTHHOM J1aBJie-
HUU?
1) n3orepmuyeckuii
2) u300apHbIit

3) U30XOpHBIH
4) paBHOBECHBII

B 3a0anusx 9-12 ycmanosums nociedosameibHoCmMb

9.Pacnionourte B HOPAJIKE BO3PACTAHUS YACTOTHI AJIEKTPOMATHUTHOTO U3ITyYCHUS
pa3HOU NPUPOJBI.

1. undpakpacunoe uznyuenue ConHia

2. pEHTTE€HOBCKOE U3IIyYeHUE

3. BUJIUMBIN CBET

4. ynbTpaduoseTOBOE U3ITYyUECHUE

10. Pacnionosxute B MOPsiAKE BO3PACTAHUS JJIMHBI BOJIH JIEKTPOMArHUTHOTO
W3JIyYEHUS Pa3HON PUPOLBI.

1.uadpakpacHoe uznyuenue ConHIa
2. pEHTTE€HOBCKOE U3JIyYeHUE

3. nznyyenue CBU-neueit

4. ynpTpaduosieToBoe U3TyUYeHHE

11.Pacnonoxxute B MOPSAKE BO3pacTaHuUsl, 3HAUCHUS CKOPOCTU JIBUKEHUS TeJa.
1. 72 xm/4

2. 36 km/4a

3.5m/c

4. 54 xm/4

12.Pacniosioxute B MOPSAJKE YCUIICHUS CIEAYIOIINE B3aUMOJEHCTBHUS.

1. aneKTpOMarHuTHOE

2. smepHoe

3. rpaBUTALIMOHHOE

B 3a0anusx 13-16 ycmanosume coomeemcmaeue
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13.YcTaHOBUTE COOTBETCTBHE MEXKTy OMMMCAHHBIM COOBITHEM U (PU3HUECKUM TIPO-
IIECCOM, KOTOPBIN €ro COMPOBOXKACT.

A Ckana Harpenach B COTHEUHBIM | 1 | KOHBeKIuA
JICHb
b XO0J0IHbIE PYKH TTIOTUPAIOT, 2 | TeMIONPOBOHOCTD

YTOOBI UX COIrpCTh

B JloxKa, 9acTUYHO TIOTPY)KCHHAs | 3 | U3Ty4CHHE
B FOPSIYYIO BOAY, CTAHOBHUTCS
ropsiueu BCs

I KomHary npoBeTpuBaroT, oT- 4 | BBINIOJTHEHHE MEXAHUYECKOW pabOThI
KpBIB POPTOUKY

14.YcTaHOBUTE COOTBETCTBUE MEX]Y YCTPOMCTBAMHU U (PU3HUUECKUMU SIBJIICHUSMH,
JeKAIIUMH B OCHOBE IPUHIUIIA UX JEHCTBHUS.

A DIIEKTPOMETD 1 | BOBHUKHOBEHHE AJIEKTPUUECKOTO
TOKa IO/ ICUCTBUEM IIEPEMEHHOTO
MAarHUTHOTO MOJIs

b JIBurarenp 2 | 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopmaiu Tena

B I'eneparop 3 | B3auMOICHCTBHIE HAJIEKTPHU30BaH-
HBIX TEIl

r JnnamomeTp 4 | meicTBHE MarHUTHOTO TIOJISI Ha MPO-

BOJHHK C TOKOM

15. YcraHoBUTE COOTBETCTBUE MEXIY (HDU3UUECKUMU BETUUMHAME, AaHATIU3UPYS
CIIEYIOIIYIO cUTyaruio: «Kak MeHsIeTCsl CKOPOCTh, KHHETUYECKasi JHEPTHsSI U TT0-
TEHUUaJIbHAs SHEPTUs Msiua rpu Opocke ero BBepx? ConpoTHBIEHUE BO3AYyXa
MPEHEOPEKUMO MAJIOY.

PuU3NYECKUE BETUUNHBI XapakTep U3MEHEHHUS
1) ckopocThb A) yBenuuutcs
2) KUHETUYEeCcKasi SHepTrus b) ymenpmuTcs
3) noTeHIMaNIbHAS YHEPT U B) He nuzMeHuTcs
4) macca

3anummre B TaOIUITy BRIOpaHHBIC ITUMPHI 71 KKI0W (PU3NUECKON BETUINHBI.
[{udpel B OTBETE MOTYT MTOBTOPSITHCS.
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16. YcraHoBUTE COOTBETCTBUE MEXKIAY (PU3MUECKUMHU BETMIMHAMU U MIX €IUHUIIA-
Mu u3mepenus B cucreme CU. B ka0l mo3unuu nepBoro cTojdia nogoepure
COOTBETCTBYIOIIYIO MTO3UIIMIO BTOPOTO U 3aMUIIUTE B TAOJIUILY BbIOpaHHbIE TP
M0/l COOTBETCTBYIOIIMMU OYKBaMH.

OU3NYECKHWE BEJIMYNWHBI EJAVMHUIIBI U3MEPEHUA
1) BHyTpeHnHsis sHeprus A) xr-m/c

2) ImmynibC Cuiibl b) dx

3) Umnynbc Tena B) H-c

4) HampsiK€eHHOCTb I') H/Kn

B 3ao0anusx 17-20 ecmagums nponyujentoe ciogo
17.Bennumnna, XapakTepu3yoias ObICTPOTY BBITIOJIHEHHS pa0OThl, HA3bIBACTCA
18.I1po3pauHoe Teyio OrpaHUYeHHOE ABYMS CHEPUUECKUMU MTOBEPXHOCTSIMU
Ha3bIBAOT. ...........
19.®u3nueckas BeIMUUHA, SBIISIONIASCS MEPON BO3JIEUCTBUS Ha TEJIO CO CTOPOHBI
JIPYTUX T€J , B pe3yJbTaTe KOTOPOTO TEJIO MPHUOOPETAET YCKOPEHUE HA3bIBAET-
col.....
20.HewrpanbHasa cucrtema, COCTOSIIAs U3 sApa, BOKPYT KOTOPOTO BPal[atOTCA
ANEKTPOHHI .........
3 BapuaHT

B 3a0anusx 1-8 evibepume npasuivhulil omeem
1. JInmHa BOTHBI 00JTy4alOIIero CBETa YMEHbBIIIIIACH B 2 pa3a. Kak usmeHunach
Macca (hoToHOB?

1) He u3mMeHunach

2) yBenuumiiach B 4 pasza

3) yBenuuuiach B 2 pasa

4) ymenblunach B 4 pasa
2. Kax naspiBaercs k03 GuIimeHT npornopiruoHaIbHOCTH MEXKTy SJHEpriuei KBaHTa
¥ 4aCTOTOM KoJieOaHu?

1) mocrosinHas bonasiMana

2) nocrosHHas Dapazes

3) mocrosinHas Pun6epra

4) mocrosinHas [1nanka
3.Kak u3MeHHUTCS 2JIeKTPOEMKOCTD IIJIOCKOTO BO3AYITHOTO KOHACHCATOpA TIPH
YMEHBIIICHUH B JIBa pa3a IUIOLIAM €ro MJIACTHUH U BBEICHUHU MEXy OOKJIaIKaMu
JIADJICKTPUKA C JUAJICKTPUUECKON MMPOHUIIAEMOCTBIO, paBHOM 2?7 PaccTosiHne Mex-
Ny TJIACTUHAMU HE U3MEHSIETCSI.

1) yBenuuurcs B 2 paza

2) yMeHbIIUTCS B 2 pasa

3) HEe UBMEHUTCS

4) ymenbutcs B 4 pasza
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4. Pa3HOCTHh MOTEHIIMATIOB MEX/Y IIACTUHAMU IJIOCKOTO KOHIEHCATOPa, paccTos-
HUE MEXIY IUIaCTUHAMU KOTOPOTO 4 cM U HANPSHYKEHHOCTH 3JIEKTPUYECKOTO OIS
Mexay koropsiMu 80 B/m, paBHa.
1)320B
2)32B
3)20B
4)200 B
5. Kak Ha3bIBaeTCst mpoliecc M3BMEHEHHUS COCTOSIHUS Ta3a MPU MOCTOSTHHOM JIaBJie-
HUM?
1) u3orepmuyeckuit
2) n300apHbIit
3) U30XOpHBII
4) paBHOBECHBII
6. ManpuuK, Ka4arolniics Ha KadelsiX, MPOXOAUT IMOJI0KeHne paBHoBecus 30 pas
B MUHYTY. KakoBa yactora konebaHuii?
1)30TIn
2)15Tn
3) 60 I'y
4)0,5T
7. Ilon nevictBuem cuibl 10 H Teno nBuxeTcs ¢ yckopenuem S5 m/c2.KakoBa Macca
Tena’?
1) 2 xr
2) S kr
3) 0,5 kr
4) 1xr
8. Kakas ¢uszmueckast BenmuunHa OnpeessieTcsl OTHOIICHHEM 3apsia (, epeHo-
CHUMOT0 Yepe3 MOMEePEYHOE CEYEHUE MPOBOJHUKA 32 BpeMmsl t, K 5TOMYy BpEMEHHOMY
WHTEpBaTy?
1) cuna Toka
2) HarpsiKEeHue
3) 2NEKTPUIECKOE CONIPOTHBIICHHE
4) yneiapbHOe IEKTPUICCKOE COMPOTHBIICHUE

B 3a0anusx 9-12 ycmanosumu nociedosameibHOCMb
9. Pacnionoxkute B MOpsiiKE BO3pacTaHUsl JJIMHBI BOJIH DJICKTPOMAarHUTHOTO W3-
JIy4EHUs pa3HOU IPUPOJIBL.

1.undpakpacnoe uznyuyenune CoiHIa

2. pEeHTT€HOBCKOE U3JIyYeHUE

3. nznyyenue CBY-neuen

4. ynpTpaduosieToBOe U3ITyUeHUE
10.Pacniosioxute B MOPsiJIKE BO3PACTAHUS YaCTOTHI AJIEKTPOMAarHUTHOTO U3JTyUe-
HHUS Pa3HOU TPUPO/IBI.
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1. uadpaxpacnoe uznydenue ConHua
2. pEHTTEHOBCKOE U3TyUYeHUE

3. BUIUMBIHA CBET

4. ynpTpaduoaeToBOC U3TyUCHHUE

11.PacniosioxuTe B MOPSJIKE YCUIICHHS CIICAYIOIINE B3aUMOICHCTBHS.

1. 2IEeKTPOMAarHuTHOE;
2. IIEpHOE;
3. rpaBUTAIIMOHHOE.
12.PacniosioxxuTe B MOPSJKE BO3pACTaHUA, 3HAUEHUS CKOPOCTH JIBHXKCHHUS Tela.
1. 72 xm/4
2.36 kM/4
3.5m/c
4. 54 xm/u

B 3a0anusx 13-16 ycmanosume coomsemcmaue
13.YcTaHOBUTE COOTBETCTBHE MEXKY YCTPOUCTBAMU U (PU3UUECKUMU SIBIICHUSMH,
JIeKAIMMU B OCHOBE MPUHITUIIA UX JACHCTBHUS.

1 DIIEKTPOMETD A | BO3HUKHOBEHHE 3JIEKTPUIECKOTO
TOKa IO/ IEUCTBUEM IIEPEMEHHOTO
MAarHUTHOTO MOJIs

2 JIBurarenp b | 3aBHCUMOCTB CUJIBI yIPYTOCTH OT
nedopmanmu Tena

3 I'eneparop B | B3aUMOJECHCTBUE HADICKTPU3OBAH-
HBIX TeJl

4 JnnamomeTp I' | neiicTBHE MarHUTHOTO MOJIS HA MPO-

BOJHUK C TOKOM

14.YcTaHOBUTE COOTBETCTBHUE MEXKAY OMHUCAHHBIM COOBITHEM U (PU3UUECKUM TMPO-
LIECCOM, KOTOPBIN €ro COIPOBOKIAAET.

1 Cxasia Harpenach B COJIHEYHBIM | A | KOHBEKIUA
NIEHb
2 XO0J0IHBIE PYKH MTOTUPAIOT, b | rertonpoBOAHOCTH

9TOOBI UX COTPEThH

3 Jlokka, yaCTUYHO NorpykeHHas | B | uznydenue
B FOPSIYYIO BOAY, CTAHOBUTCS
ropstyeu BCs

4 KomHary npoBeTpuBaroT, oT- I' | BBIIIOJIHEHHWE MEXaHUYECKOU paboThI
KpBIB (OPTOUKY
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15. YcTaHoBUTE COOTBETCTBUE MEXKIY (DU3MUECKUMU BETUUYMHAMU U UX €IMHHULIA-
mu u3mepenus B cucteme CHU. B xaxxnoii mo3unuu nepBoro crojdua nogdepure
COOTBETCTBYIOIIYIO MMO3UIMIO BTOPOTO U 3aMUIINTE B TAOIUILy BEIOpaHHBIE AP
MI0JT COOTBETCTBYIOIIUMHU OYKBaMH.

OU3BNYECKHUE BEJIMYNHBI EJAVUHULBI U3MEPEHU A
1) BHyTpeHnHss sHeprus A) xr-m/c

2) mmynbC Cuiibl b) Ix

3) Umnynbc Tena B) H-c

4) Hanps>keHHOCTh I') H/Kn

16. YcraHoBHUTE COOTBETCTBUE MEXKAY (PU3MUECKUMHU BETUYNHAMHE, aHATU3UPYS
CIeAyIONIyIo cuTyanuio: «Kak MeHsieTcss CKOpocTh, KHHETHYECKast SHEPTHs U 1O0-
TE€HUUaJIbHAs SHEPTUs Msiua Ipu Opocke ero BBepx? CONpOTHBICHUE BO3AYyXa
MIPEHEOPEKUMO MAJIOY.

PU3NYECKUE BETUINHBI Xapaxkrep U3MEHEHNUS
1) ckopocThb A) yBenuuuTcA
2) KUHETUYeCKasi SJHEPIUsl b) ymenbmuTcs
3) noTeHIMAIbHAS SHEPTUS B) He uzmenurcs
4) macca

3anummre B TaOIUITy BHIOpaHHBIC ITUMPHI 7151 KXKI0W PU3NUECKON BETUUHHBI.
[{upel B OTBETE MOTYT MTOBTOPSITHCS.

B 3a0anusx 17-20 ecmasums nponyuientoe ciogo

17.IIpo3pauHoe Tesio OrpaHUYEHHOE ABYMS CHEPUUECKUMU MTOBEPXHOCTIMU
Ha3bIBAIOT............
18.Benmnumnna, xapaktepusyroias ObICTPOTY BBITIOJIHEHUS pa0O0ThI, HA3bIBAETCS
19.HeliTpasibHas cuctema, COCTOSIIAs U3 SAPa, BOKPYT KOTOPOI'O BPaLAKOTCS
DJIIEKTPOHHI ............
20.Du3znueckas BEJIMUMHA, ABISIOMIASICS MEPOI BO3/ICHCTBUSA HA TEJIO CO CTOPOHBI
JIPYTUX T€J , B pe3yJbTaTe KOTOPOTO TEJIO MPUOOPETAET YCKOPEHUE Ha3bIBAET-
cAl.....

4 BapuaHT
B 3a0anusx 1-8 eévibepume npasunvhulil omeem

1. Kak Ha3pIBaeTCs Mpolecc M3MEHEHUSI COCTOSTHUS Ta3a PHU MOCTOSTHHOM JaBJie-
15070704
1) uzorepmuyeckuit
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2) n300apHbIit
3) U30XOpHBII
4) paBHOBECHBI

2. Manpuuk, Kauaroluiics Ha Kavelsiax, MPOXOouT MoJiokenue paBHosecus 30 pa3
B MuHyTY. KakoBa yactora kojebaHmii?

1) 30 I'y

2) 15Ty

3)60 I'n

4)0,5T
3. [Tox metictBuem cuitbl 10 H Teno aBuxeTcs ¢ yckopenueM 5 w/c2.KakoBa macca
Tena?

1) 2 kr

2) S kr

3) 0,5 xr

4) 1xr
4. Kaxkas pusudeckas BeIMYMHA ONPEEISIETCS OTHOIICHUEM 3apsia (, epeHo-
CUMOT0 Yepe3 MOMEPEYHOE CEYEHUE MPOBOJHUKA 3a BpeMs t, K 5TOMy BpEMEHHOMY
WHTEpBaIy?

1) cuna Toka

2) HamnpsiKEeHue

3) 2IEKTPUIECKOE CONPOTHBIICHHE

4) ynenbpHOe JIEKTPHYECKOE COTIPOTUBIICHUE

4) nocrosiHHas [1nanka
5. JImuna BosHBI 00IyUYaroIero cBeTa yMeHbIuiaach B 2 pasza. Kak uamenunach
Macca (OTOHOB?

1) He u3MeHmIach

2) yBenuumiiach B 4 pasza

3) yBenuuuiach B 2 pasa

4) ymenbiuiach B 4 pasa
6. Kak Ha3piBaetcs ko3 GuIimeHT npornopiruoHaIbHOCTH MEXTy SJHEprUe KBaHTa
Y 4aCTOTOM KoJieOaHu?

1) mocrosinHas boiasiiMana

2) nocrosHHas Dapazes

3) nocrosinHas Punbepra

4)nocrosinnas [1nanka
7.Kak u3BMEHUTCS JEKTPOEMKOCTh TIJIOCKOTO BO3AYIIIHOIO KOHAEHCATOpa MpH
YMEHBIIICHUH B JIBa pa3a IUIOLIAIX €ro MIACTUH U BBEICHUHU MEXy OOKJIaIKaMu
JADJICKTPUKA C JTUAIICKTPUUECKON MTPOHUIIAEMOCTHI0, paBHOM 2?7 PaccTossHrEe MEx-
Ny TJIACTUHAMU HE U3MEHSIETCSI.

1. yBenuuures B 2 paza

2. yMEHbIIUTCA B 2 pa3a

3. HE U3MEHUTCS

4. ymenbuTcA B 4 paza
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8. Pa3HoCTh MOTEHITMATIOB MEX Ty TUTACTHHAMM TUIOCKOTO KOHJIEHCATOPA, PACCTOS-
HUE MEXIY TUTACTUHAMHU KOTOPOTO 4 cM M HANIPSDKEHHOCTD AIEKTPUUYECKOTO TTOJIS
Mexay koropbiMu 80 B/u, paBHa .

1)320 B

2)32B

3)20B

4)200 B

B 3a0anusx 9-12 ycmanoeums nocnedosamenbHoCmb
9.Pacnoiio)kuTe B MOPSAJKE YCUIICHUS CICIYIOIINE B3aUMOACHCTBUA.
1. aIEeKTPOMAarHuTHOE;
2. IIEpHOE;
3. rpaBUTALIMOHHOE.
10.Pacnionoxure B MopsAKe BO3pacTaHUs, 3HAUYEHUS] CKOPOCTU JBUKEHUS TeIa.
1. 72 xm/4
2. 36 km/4
3.5 m/c
4. 54 xm/u
11. Pacnionio>kute B MOPSIJIKE BO3pACTAHUS JJIMHBI BOJH JICKTPOMArHUTHOTO U3-
Jy4YEeHUS] Pa3HOW MPUPOJIBI.
1. nuadpakpacnoe uznmyuenue CoHLA
2. pEeHTTE€HOBCKOE U3IIyYEHUE
3. uznyyenne CBY-nieueit
4. ynbTpaduroIeTOBOE U3ITYyUEHUE

12.Pacnionoxure B MOPSAKE BO3PACTAHHS YACTOTHI AJIEKTPOMArHUTHOTO U3JIyYe-
HHUS Pa3HOU TIPUPO/IBI.

1. uadpakpacHoe nznydenue ColHIa

2. pEHTT€HOBCKOE U3JIyYeHUE

3. BUJAUMBIM CBET

4. ynpTpaduosieToBoe U3TyUYeHHE

B 3a0anusx 13-16 ycmanosume coomsemcmaeue
13. YcraHoBHTE COOTBETCTBUE MEXKAY (DU3UICCKUMHU BETMIMHAMU U UX SIUHUIIAMU
m3mepenus B cucteme CU. B kaxxmoit mo3unuu nepBoro crosidiia noioepure coot-
BETCTBYIOLLYIO MO3ULIMIO BTOPOTO U 3alUIIUTE B TA0JIMIly BEIOpaHHBIE LIU(PPHI TIO]T
COOTBETCTBYIOIIUMH OyKBAMH.

OU3NYECKHWE BEJIMYMWHBI EJAVMHUILBI U3MEPEHUA
1) BuyTpenusis sneprus A) xr-mjc
2) MniynbC CUIIb b) dx
3) Umnynbce Tena B) H-c
4) HanpsiKe€HHOCTh ') H/Kn

14. YcTaHoBHUTE COOTBETCTBUE MEXKIY (PU3MUECKUMH BETUUMHAMU, aHAIUZUPYSI
CJIEIYIOIYI0 CUTyanuio: «Kak MEHseTCsl CKOPOCTh, KHHETUYECKAs! IHEPTUS U 1O-
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TEHIIMAIbHAS YHEPTUS Mstda Ipu Opocke ero BBepx? CoOMpoTHBIICHHE BO3AyXa Mpe-
HEOPEKUMO MaJjIoy.

du3nvecKue BEITNINHBI XapaxkTep U3MEHEHUS
1) ckopocTh A) yBenuuuTcs
2) KUHETUYECKasi YHEPTHsI b) yMeHbIUTCS
3) moTeHIMaNbHAS SHEPTHUS B) He u3meHuTCS
4) macca

3anuimmTe B TaONUIly BBIOpaHHbBIE HU(PHI IUTs KAXKT0W (PU3NUeCcKON BETHUUMHBI.
[udpsl B OTBETE MOTYT MOBTOPATHCA.

15.YcraHoBUTE COOTBETCTBUE MEXKAY YCTPOUCTBAMU U PU3UUECKUMU SIBICHUSIMH,
JeXKaIlMMHU B OCHOBE MTPUHIMUIIA UX JEHCTBHUS.

1 BJ'IGKTpOMGTp A BO3HHUKHOBCHHUC 3JICKTPUICCKOI'O
TOKaA 110 ﬂeﬁCTBHeM IICPCMCHHOT'O
MAarguTHOTI'O ITOJIA

2 JIBurarenp b | 3aBUCHMOCTB CHJIBI yIPYTOCTH OT
nedopManum Tena

3 ['eneparop B | B3auMoelicTBHE HA3IEKTPU30BAH-
HBIX TEJ

4 Jnnamomerp I' | meiicTBME MarHUTHOTO MOJISI HA ITPO-

BOJHUK C TOKOM

16.YcTaHOBUTE COOTBETCTBUEC MCKAY OIIMCAHHBIM COOBITHEM H (1)I/I3I/ILIGCKI/IM IIpo-
OecCoM, KOTOpBIfI CT0 COMMPOBOXKIACT.

1 Cxasa Harpenach B COJIHEUHBIM | A | KOHBEKIUSA
JIEHb

2 XOJIOAHBIE PYKH TIOTUPAIOT, b | remmonpoBOaHOCTH
YTOOBI UX COTPETh

3 Jloxkka, 4acCTUYHO NOrpykeHHast | B | uznyuyenue

B FOPSAYYIO BOAY, CTAHOBUTCS
ropsiyen BCs

4 KomHuary npoBeTrpuBarot, ot- I' | BeIMOSTHEHHE MEXaHUYECKON PaboThI
KpbIB (hOPTOUKY

B 3ao0anusx 17-20 ecmagums nponyujentoe ciogo
17.HeliTpanbHas cucTeMa, COCTOsIAs U3 A1pa, BOKPYT KOTOPOTO BpaIaroTCs IIEK-
TPOHHI ............
18.®Dusznyeckas BeIMYNHA, ABJISIOMIASICS MEPOM BO3ICUCTBUA HA TEJIO CO CTOPOHBI
IPYTUX TEJ , B pe3yJbTaTe KOTOPOTO TEJIO MPUOOPETAET YCKOPEHUE HA3bIBAETCH. . ...
19.I1po3pauHoe Tesno orpaHU4eHHOE ABYMS C(HEPUUECKUMU MTOBEPXHOCTSAMHU Ha3bl-
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20.BennunHa, XapakTepusymomas ObICTPOTY BBHIIOJHEHHS paOOThI, HA3bIBACTCS

Kuntou k 1 Bapuanrty

Nen/mt

BapI/IaHTBI OTBCTOB

1 1

2 1

3 4

4 2

5 2

6 3

7 4

8 3

9 3241

10 312

11 1342

12 2413

13 1-b,2-b,3-A,4-B
14 1-b,2-B,3-A4-T
15 1-B,2-1',3-b,4-A
16 1-B,2-1",3-A,4-b
17 Cuiia

18 ATOM

19 MontHocTh
20 Jlunza

Kirou ko 2 BapuaHTy
Neri/mt BapuaHTbl 0TBETOB

1 2

2 3

3 4

4 3

5 1

6 1

7 4

8 2

9 1342
10 2413
11 3241
12 312
13 1-B,2-1',3-b,4-A
14 1-B,2-1",3-A,4-b
15 1-b,2-b,3-A,4-B
16 1-b,2-B,3-A4-T
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17 Mor1HoCTh
18 JIunza
19 Cuna

20 ATtom

Kirou k 3 BapuaHTty

Neni/mt

BapI/IaHTBI OTBCTOB

1 3

2 4

3 3

4 2

S 2

6 4

7 1

8 1

9 2413

10 1342

11 312

12 3241

13 1-B,2-1',3-A,4-b

14 1-B,2-I',3-5,4-A

15 1-5,2-B,3-A4-T

16 1-b,2-b,3-A,4-B

17 JInnza

18 MOoIIHOCTh

19 ATtom

20 Cuna
Kirou k 4 BapuaHTy
Nen/nt BapuaHTbl 0TBETOB

1 2

2 4

3 1

4 1

5 3

6 4

7 3

8 2

9 312

10 3241

11 2413

12 1342
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13 1-5,2-B,3-A 4-T’
14 1-b,2-b,3-A,4-B
15 1-B,2-1',3-A,4-b
16 1-B,2-I',3-b,4-A
17 AToM

18 Cuma

19 JIunza

20 MoIHOCTh

4.7. Kputepuu OLIEHKH KOHTPOJISI OCTATOYHBIX 3HAHUN

Onenka «oTimaHO» 90 — 100 % npaBUIIBHBIX OTBETOB

Onenka «xopomo» 80 — 89 % npaBUIIbHBIX OTBETOB

Ouenka «ynonerBoputesibHO» 70 — 79 % npaBUIBHBIX OTBETOB
Ouenka «Heya0BIAETBOPUTENBLHO» MeHee 70 % MpaBUIIbHBIX OTBETOB

4.3. HeoOxoaumbie pecypcehl

1. COopHUK 3a/1a4 ¢ HEOOXOAUMBIMH TaOJIUIIAMHU.
2. He nporpaMMupyembliii KaJIbKYJISTOP.

3. Pyuka.

4. Kapanpar.

5. JIunenka.

4.4. Bpems ipoBeieHNs KOHTPOJISE OCTATOYHBIX 3HAHUM
Ha npoBenenue TectTupoBaHusi OTBOJUTCS HE OoJiee 45 MUHYT.
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