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OueHouHble MaTepHalIbl IO yueOHOMY npeameTy dusrka pa3paboTaHbl HA OCHOBE:

- (henepambHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTAHIAPTA CPETHETO
o0miero o0pa3oBaHUsA, YTBEPKACHHOTO NpukazoM MuHoOpHayku Poccunm ot
17.05.2012 r. Ne 413 ¢ u3MeHEHMsIMU, BHECEHHBIMU IpHKa3aMu MUHHCTEpPCTBA
npocBenieHust Poccuiickonn @enepanuu ot 12 aBrycra 2022 r. Ne732 u ot 27
nekadpst 2023 r. Ne1028;

- (QenepanpHOl  00pa30BaTENBHOM MPOTPaMMBI  CPEOHETO  0O0IIero
oOpa3zoBaHus, YTBEPKICHHOM ITpukazoM MuHucTepcTBa mpocselieHus Poccuiickoit
Oenepanyu oT 18 mas 2023 1. Ne 371;

- (enepanbHOr0 TroOCYJapCTBEHHOTO OO0pa30BaTEIBHOTO CTaHIApTa 110
CIEIMAIBHOCTH  cpeAaHero  mpodeccuoHambHoro  obpaszoBanus  23.02.04
TexHuueckass  SKCIUTyaTalMsi  MOJBEMHO-TPAHCHOPTHBIX,  CTPOUTEIbHBIX,
JIOPOXKHBIX MalluH U 000py/oBaHUs (IO OTPACIAM), YTBEPKIACHHOTO MPUKA30M
Muno6pnayku Poccun ot 23.01.2018r. Ne45.

Opranuzanusi-pazpadotunk: BI'TY

Pazpabotuuku:
Pesnuk H.H., npenogaBatens Beiciiel kBaTu(pUKAIIMOHHON KaTeropuu
Muxaitnoa M.B., mpenonaBarens nepBoil KBan(pUKaIMOHHOM KaTErOpuu
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1 MACTIOPT KOMILIEKTA OLIEHOUYHOM TOKYMEHTALIUU

1.1 OmueHoyHble CpeaCTBA NPeIHA3HAYEHBI [JI1 OLIEHKU pPE3yJIbTATOB
OCBOCHUS yueOHOTo npeameTa Ousuka.

dopMoil MPOMEKYTOUHOM aTTECTAIlMU IO y4eOHOMY IMpEeaMEeTy SIBIISICTCS
AK3aMEH, a TAK)KE WHIUBUAYAJIBHBIA MPOEKT C BHICTABIICHUEM OTMETKH IO CUCTEME
«HEYJIOBJIETBOPUTEIILHO/YIOBJIECTBOPUTEIHLHO/ XOPOIIO/OTIIMUHOY.

1.2 OueHo4HbIe MaTEePHAJIbLI Pa3pad0TAHbI HA OCHOBAHUMN:
— oOpa3zoBarenbHOM nporpammel o crneruaibHocTy 08.02.08 MoHTax u

IKCIUTyaTalysl 000pyI0BaHUS M CUCTEM T'a30CHA0KEHNUS;
— paboueil mporpamMMbl y4eOHOI0 npeaMeTa pu3uKa.

1.3 Heau n3yyenusi yueonoro npeamera YI1.06 ®duzuka

OCHOBHBIMHU IIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:
dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOIUXCS K HAYYHOMY U3YYESHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE MPECTABICHUI 0 HAYYHOM METO/Ie TT03HAHUS U (DOPMUPOBAHKE
MICCIIEIOBATEIILCKOIO OTHOIIEHHUS K OKPYIKAIOLINM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOT'O MUPOBO33PEHUSI KaK pe3ysibTaTa U3yueHUs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DPHU3UKH;

dbopmMupoBaHrUe YMEHUMN OOBACHSTH SBJICHUS C UCIIOIb30BaHUEM
(bU3UYECKUX 3HAHUM U HAYUHBIX JI0KA3aTeJIbCTB;

dbopmMupoBaHUe MPEACTABICHUN O poiau GU3UKH I PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI.

JlocTrxKeHue 3TUX 1eed 00ecrieYnBaeTCs peIIeHUEM CISAYIONUX 3a71a4 B
mporiecce 3ydeHus Kypca (PU3MKH Ha YPOBHE CPEIHETO 00111ero oopa3oBaHus:

pUOOPETEHNE CUCTEMbI 3HAHUM 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIFOUAs MEXaHUKY, MOJICKYJIAPHYIO (DU3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHrE YMEHUHN TPUMEHSTh TEOPETUUCCKUE 3HAHUS IS
00BsICHEHUS (PU3UYECKUX SBJICHUN B IPUPOJIE U TSI IPUHATHUS TPAKTUICCKUX
pEIIEHNI B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMUHbIX 3aJ1a4 C SIBHO 3aJaHHOMN
(bu3nYeCcKoi MOJIENbIO, 3314, MOIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHue
dbu3nYecKoi MoJIeNH, aleKBaTHOM yCIOBUSIM 3a/1a4H;

noHUMaHHe (U3UIECKUX OCHOB U NMPUHIIUIIOB AEHCTBUS TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX MPOLECCOB, UX BIIUSHUS HA OKPYKAIOUIYIO CPEIY;

OBJIQJICHUE METOJIAMHU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS Y IPOBEACHUS
(bu3MYeCKUX SKCIIEPUMEHTOB, aHAJN3a U WHTEpIpeTauu nHpopmaIuu,
ONPEAEIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3JIaHHE YCIOBUHU JUIS Pa3BUTUS YMEHHUU POEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU IEATENBHOCTH.



1.4 Ilnanupyemblie pe3ysbTaTbl 0CcBoeHHMsi yueOHOro mpeamera YIL.06
dusuka

JINYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3ybTaThl OCBOSHUS yIeOHOTO TIpenMeTa « DU3nKay JOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULMENH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TMO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMBITA AEATEIBHOCTH B IMPOIECCE PEANM3alUN OCHOBHBIX HaIlpaBJICHUN
BOCIIMUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTHIPAXKIAHCKOUTO3UIIMHO0YYaOIIETOCIKaKaKTUBHOTOUOT
BETCTBEHHOTOWJIEHAPOCCUHUCKOTO00IIIECTBA;

MPUHATUETPAAUITTOHHBIXO0IIEYEIIOBEUECKUXTYMAHUCTUYECKUX UJIEMOKPATH
YECKUXIICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPa)kJIaHCKOIO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpPTaHU3allNHY;

YMEHHEB3aUMOAEHCTBOBATHCCOIMATbHBIMUMHCTUTY TAMHUBCOOTBETCTBUUCHX
byHKIUSIMUMHA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIC B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

DCTEeTUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOT'O TBOPUECTBA,
pUCyIero (pu3ndeckoil HayKe;

5) Tpya10BOro BOCIUTAHUS:

WHTEpPEC K pa3UyHbIM cdepam MpoPecCHOHAIBHON NeATEeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodecCuu 1 peaTu30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTBUCIIOCOOHOCTHKOOPAa30BaHUIOMCaMO00Opa3oBaHNIOBOOIACTU(DU3U
KHUHAIPOTSHKEHUMBCENKU3HU;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA :

CdopMUpPOBAHHOCTh 3KOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJ00ATHLHOTO
XapakTepa IKOJIOTMUYECKUX MpodIieM;



MJIAHUPOBAHUEUOCYIIIECTBICHUEICCTBUMBOKPY KAIOIIEHCPEIEHA0OCHOBE3HA
HUALIEJIENY CTOWYNBOTrOPa3BUTUAYETIOBEYECTBA,

PacmmpenuneonsiTaies TeIbHOCTUIKOIOTMUECKOMHANIPABICHHOCTUHAOCHOBE
UMEIOINX CI3HAHUHTIOPUBHKE;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHWE IICHHOCTU HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
N3Y4YeHUA(DU3UKHOCYIIECTBISITHIIPOCKTHYFOMUCCIIEI0BATEILCKY O TEIbHOCTHIH
JTUBUTyaJIbHOUBIPYIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jjornyeckue aeiicTBUA:

CaMOCTOSITENIbHO  (pOpMynMpoBaTh W aKTYaJIU3UPOBATh  MPOOJIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OMPENENATh eI JIEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUSI; BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PacCMaTpPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEeMbl C YUETOM aHaIN3a UMEIOIIUXCS
MaTepHaNbHBIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OLEHUBaTh COOTBETCTBHUE
pE3YJbTATOB LIEJISIM, OLIEHUBATH PUCK U MOCIEACTBUN I€SITENHHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUAX PeajbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEUICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarenbckne 1eiicTBUA:

Bnagete HaydyHOW TEpMHHOJIOTHUEH, KIIOUEBBIMHU TMOHATHUSIMUA U METOAAMHU
(bu3nYecKoil HayKH;

BJIaJICTh HABbIKAMH y4€OHO-HCCIIEIOBATEILCKON U MPOEKTHOU ESITEIHbHOCTH
B 00y1acTi (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelieHus 3aad (PU3NUecKoro cojep)kaHus, MPUMEHEHUIO Pa3InyHbIX
METOJIOB ITO3HAHUS;

BJIAJICTh BUJAMH JICSITEJIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpPETAlUU, TPEeoOPa30BAaHUI0O W MPUMEHEHUIO B PA3NIHYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acT (PU3UKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBA3UM W aKTyaJlU3UpOBaTh 3a/ady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs], HAaXOAUTh apTYMEHTHI JJIsI JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHUS,

aHaJIM3UPOBaTh TOJYYEHHbIE B XOJE pCIICHUs 3a7ayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JEATEIbHOCTH, B TOM YHCIIE NIPU U3YUEHUHN (PUBHKY;

J1aBaTh OI[EHKY HOBBIM CUTYallMsM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;



YMEThIIEPEHOCUTH3HAHUATIODU3UKEBIPAKTUIECKYI000IaCThKU3HE IS TEIbH
OCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJICH, MPEIJIaraTh OPUTHHAIBHBIC MOJIXO/Ibl U PEUICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4, TOMYCKAIOIIUE aJTbTEPHATUBHBIC PEILICHHUSI.

Pabora ¢ nHpopmanueii:

BIIJICTh HABBIKAMHM MOJIyYeHUS WHPOpMau (PU3NIECKOTO COACPKAHUSI W3
HMCTOYHHKOB Pa3HBIX THUIIOB, CaAMOCTOSITEJIBHO OCYILIECTBIATh IOUCK, aHaJu3,
CHUCTEMATH3alMI0 M HMHTEPNPETANNI0 WH()OpPMAIMK Pa3IMYHBIX BUIAOB U (opMm
MPEICTABJICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOIb30BaTh  CPEACTBA HWH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlIMOHHBIX
3a/1a4 ¢ COOI0/IEHHEM TPEOOBaHUM S)PTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcoB cOepexeHusl, MPaBOBBIX M ITUUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30IacHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAHUA B Pa3IUYHbIX (opmarax ¢
y4ETOM Ha3HayeHUsI HHPOpMAIUU U 1IEJIEBON ayIUTOPUH, BHIOUpAst ONTUMAIIbHYIO
dbopmy npencTaBiIeHUs U BU3yaau3aluu.

KoMMyHuKaTHBHBIE YHHMBEpPCAIbHbIE yYeOHbIe 1eHCTBUS:

OCYIIIECTBIIATH OOIIEHHE Ha YpOKaxX (DU3UKH U BO BHEYPOUHOM JICATEILHOCTH;

pacrio3HaBaTh TMPEANOCBUIKM KOH(DJIUKTHBIX CHTyallMd W  CMSATYaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JlaraTh CBOKO TOUYKY 3PEHHUSI C HCIOJb30BAHUEM
SI3bIKOBBIX CPEJ/ICTB;

MOHKMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYaTbLHOM
paboTHI;

BBIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUN € y4ETOM OOIIMX
WHTEPECOB, U BOBMOXKHOCTEH Ka)KJ0TO YieHa KOJUICKTHUBA;

MPUHUMAThL 1[€JIM COBMECTHOM  JI€ITEIILHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JCHUCTBUS MO €€ JOCTHKEHHIO: COCTAaBJIATH IUIAH JIEUCTBUU,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXXJaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OIIEHMBAaTh KAa4eCTBO CBOErO BKJAJIa M KaXJOTO YYaCTHHKAa KOMaHJbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OIEHUBATh M JEUCIO3UIIMA HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIHSIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHMBepPCcAJbHbIE Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMocCTOsITENbHO OCYIIECTBIIATh MMO3HABATENIbHYIO JEATEIbHOCTh B 00JIaCTH
GU3MKK W aCTPOHOMHUHM, BBIABISATH MNPOOJIEMBbI, CTaBUTb U (POPMYJIUPOBATH
COOCTBEHHbIE 33/1a4H;



CaMOCTOATENIBHO COCTAaBJIATh IUIAH PEIICHUs PACUYETHBIX M KAa4eCTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTHYECKOW padOTHI ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANIOYTEHUM;

JABATh OLICHKY HOBBIM CHUTYaLUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTECHHI;

JenaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLIEHUBATbh ITPUOOPETEHHBIN OIIBIT;

CIOoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIULUU B 00JACTH
(U3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTE/IEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISM;

BIIQJICTh HaBBIKAMHU  IIO3HABATCIIBHOW  pe(JIeKCMH Kak  OCO3HAHMUS
COBEPIIIACMBIX JEHCTBUHA W MBICIUTEIBHBIX MPOIECCOB, HX pE3yJIbTaTOB U
OCHOBAHHUII;

MCITOJTB30BaTh MPUEMBI pe(IICKCHH ISl OIIEHKH CHUTYAaIllH, BHIOOpa BEPHOTO
pEIICHMSI;

YMETh OIICHHBATh PHUCKH W CBOCBPEMCHHO TNPUHHUMATHh PEIICHHUS IO HX
CHUKCHUIO; IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX TPH aHAIIM3€ PE3yJIbTaTOB
NeATEeTbHOCTH; IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX T[PU aHAIU3€ pPe3yJbTaTOB
JeSTEHbHOCTH; IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIIHMOKH.

B mporecce nocTkeHUs TMUHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPAMMBI
nmo ¢u3MKe UISI YPOBHS CpPEIHEro OOINero oO0pa3oBaHHS Yy OOyYaroIUXcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOJIar arfoInui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIFOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE AIMOIIMOHATIBLHOE
COCTOSIHWE, BUJCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQEpHI,
OBIThYBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHUS, BKIIOYAOIIETO CAaMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh aIanTUPOBATBCI K
HMOIMOHAIEHBIMU3MEHEHUSIM U TIPOSBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUAIOIICH CTPEMIICHUE K JIOCTUKCHUIO TIEIH U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIFOYAIOIIEH CIOCOOHOCTh TOHUMATh YMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH BBICTPAWBaTh
OTHONICHUS C JAPYTUMH JIIOJBMH, 3a00THTHCS, MPOSBIATH WHTEPEC W pa3pelaTh
KOH(JIUKTHI.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 1 cemecTpe MpeaMeTHBIC PE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH y 00YUAIONITUXCSI YMCHHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (PU3MKM B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepuajibHas TOYKa, HHEepIIUAJIbHAs CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE TEO,
WJICAIbHBIN Ta3, MOJCIM CTPOCHUS Ta30B, KUJIKOCTEW M TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i MPU pellieHnH (PU3MIECKUX 3a/1a4;

pacrio3HaBath (pu3nUecKue siBJaeHUs (IIPOIEeCcChl) U OOBICHITh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIAPHO-KUHETHUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U
AIEKTPOJINHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKECHHUE,
CBOOO/IHOE TIJICHUE TeJI, ABMXKCHHE MO OKPY>KHOCTH, MHEPIIMS, B3aUMOJICUCTBUE
Ten, nud@ys3usi, OpOyHOBCKOE IBHIKEHHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
M3MEHEHHEe O00BbEéMa TeJ MPHU HArpeBaHUU (OXJIAKICHHUH), TEIJIOBOE PaBHOBECHE,
WCMapeHne, KOHJCHCALMS, IUIABJICHHUE, KPUCTAJUIM3ALUs, KUIICHUE, BJIAXHOCTb
BO3/yXa,lTOBBIIICHUE JIABJICHUS T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXIYy IMapamMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax, SJIEKTpu3auus Tel,
B3aMMO/JICCTBUE 3aPsJI0OB;

OTIMCBHIBATh MEXaHWYECKOE JBMIKCHHE, UCIONb3ys (U3UUYCCKHE BEIUYMHBIL:
KOOpJMHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KHHETUYECKAs SHEPIrus, NOTCHUUAIbHAS SHEPIrUs, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIMHOCTh;, IIPH ONHCAaHWW IPABWIBHO TPAKTOBATh
(U3NYECKUI CMBICT HCIOJIB3YEeMbIX BEJIWYWH, WX OOO3HAYCHHUS W CIUHHUIIBI,
HaxoAUTh (OPMYJIbI, CBSI3bIBAIOIIUE AAaHHYIO (DU3WUYECKYIO0 BEJIUYMHY C APYTUMHU
BEJIUYMHAMM;

ONMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJA W TEIUIOBBIE SBJICHUS,
UCTONB3Ys (u3nueckue BEIMYMHBI: JaBJIEHWE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPrUsl XaOTUUECKOIrO JIBUKECHUSI MOJIEKYJ, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHssI SHEprus, padbora rasa,
KO3(PhUIIMEHT TOJIE3HOTO JEHCTBHUS TEIJIOBOTO JBUTATENs; MPHU OMMCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI MCIOJb3YEeMbIX BEJIWYWH, WX
o0O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEJTMYHUHY C IPYTUMU BEITMINHAM;

ONMCHIBATh NU3YUYECHHBIE JJICKTPUUECKHUE CBOMCTBA BEIECTBA U AJIEKTPUUECKHUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3YS (PU3NUYECKHUE BEITWYMHBI: AJICKTPUUYCCKUN 3apsij,
AJIEKTPUYECKOE MOJIE, HANPSHKEHHOCTD IMOJISI, MOTEHIMAJI, PA3HOCTh MOTCHIIUAJIOB;
NPy OINUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMUMH, WX 0003HAYCHMUS M EIWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJTUYUHY C IPYTUMH BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3NUECKUE MPOIECCHl U SBJICHUS, UCIOJIBb3Yys (puznueckue
3aKOHBIA MIPUHIMUIIBL: 3aKOH BceMupHOro tsarorenus, I, 11 u Il 3akonsr HeroTOHA,
3aKOH COXPAaHEHUSI MEXAHWYECKOW DJHEpPruu, 3aKOH COXPaHECHUSI HWMITYJIbCA,



IOPUHIMI CYNEPIO3UIIMK CHJI, MPUHIUIT PaBHONPABUS HHEPIHUATBHBIX CHUCTEM
oTCcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHECH KMHETUYCCKON DHEPTUU TEIUIOBOTO JIBIKCHUS MOJIEKYI C
a0COJIFOTHOM TemIepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHUS
IEKTPUUECKOTO 3apsina, 3akoH KyioHa, Tpu 3TOM pa3idyaTh CIOBECHYIO
GbOpMyTHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M yCJIOBUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIMUIIBI JCHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBUS MX O€30MAaCHOIO HMCHOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3MYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM IMPSIMBIX, M KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyHpoBaTh IpoOIEeMy/3a1aqy U THIIOTE3y Y4eOHOr0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, IIPOBOJIUTH OTBIT U ()OPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIISTh MPSAMBIC M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUINH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W WCIIOJIB30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHNUN;

HCCIENIOBAaTh 3aBUCHMOCTH MEXIy (OHU3NYCCKUMH  BEIHMYUHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJIYYCHHONW 3aBUCUMOCTH (PU3NUYECKUX BETUYHH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIEIOBAHUS;

coOmro1aTh MpaBuia 0€30MacHOro TPpy/a MpU MPOBEACHUU UCCIIECIOBAHUN B
paMKax y4eOHOro JKCIIEpPUMEHTa, y4eOHO-HCCIIEIOBATEIbCKOM U  TPOEKTHOU
JESATEILHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPaTOPHOTO
000py1OBaHUS;

pemiaTh pacy€THbIE 3a7auyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCITOJIB3Ys (PU3MYECKUE 3aKOHBI U TIPUHIIAITHI, HA OCHOBE aHaJIN3a YCJIOBUS 3a1a9d
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3UUECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXOMMBIC I €€ PEIICHHs, MPOBOIUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJTYYCHHOTO 3HAYCHUSA PU3NICCKON BETUIHHBL;

peraTh KaueCTBCHHBIC 3a]]a4H: BRICTPANBATh JJOTHYECKH HEMPOTHBOPEYHBYO
IIETIOYKY PACCYXKICHUH C OMOpPOM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bU3UYCCKHEC SIBJICHNUS,

UCTIONIb30BaTh ~ TPH  pENIeHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH U
MPEICTABIICHUS YUeOHOW M HAy4YHO-TIOMYJSIPHON HMH(OpMAIuuU, MOJYYSCHHOU U3
Pa3TUYHBIX UCTOYHUKOB,KPUTUIECKU aHATTU3UPOBATH MOIydaeMy 0 HH(OPMAIIHIO;

MPUBOJNTH TMPUMEPHI BKIIAJa POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKU UTEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS O (PU3MKE B MOBCEIHEBHOU KU3HU
JUTsi o0ecrieyeHus: 0€30MacHOCTH NpU O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3I0POBbS U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPYIKaIOILIEH Cpe/Ie;



paboTaThb B TIpyNNE C BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIbI, PAIMOHAIBHO pacHpenessiTh OOA3aHHOCTH U
IJJAHUPOBATH ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATH
BKJIaJl Ka)KJOTOM3 YYACTHUKOB I'PYMNIIbI B PEIIEHHE PACCMATPUBAEMOMN IPOOIIEMBI.

K xoniy oOyuyeHus BO 2 ceMecTpe IpeAMETHBIE Pe3yiabTaThl HA 0A30BOM
YPOBHE JTOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y 00YUAIONITUXCSI YMECHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHpaA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh M E€IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUHBIN JEKTPUUECKUN 3apsifl, Tyd CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIEeNTb aTOMa, HYKJIOHHAs MOJENIbh aTOMHOTO spa TMpH pEerieHUH (PU3NIECKHX
3a/ay;

pacro3HaBath (puznueckue siBjaeHus (IPoLecchl) U OOBACHITh UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMUKHN W KBAHTOBOW (DM3UKHU: DJIEKTPHUECKAS MPOBOJANMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAasT WHIYKIWS, JCHUCTBHE MAarHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMKCS 3apsi, JJICKTPOMArHUTHBIE KOJICOaHUS W
BOJIHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpaknus U TONApU3AIMs  CBETa, JUCHEPCHS CBETa,
dboTtoanekTpudeckuii 3GhexT (hoTodr¢dheKT), CBeTOBOES AaBiIcHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHas
PaOaKTUBHOCTH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  MPOBOAMMOCTH  Pa3IMYHBIX  Ccpel) W
AJIEKTPOMArHUTHBIC SIBJIICHHUS (TIPOIIECCHI), WCIOJB3Ysl (DU3UYECKUE BEITHMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHUE, AICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOJBMXKYINAsl CHia, padoTa TOKa,
WHIYKIUS MarHUTHOTO TIOJsA, cwiia Ammepa, cuia JlopeHna, WHIyKTHBHOCTB
KaTYIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TEPHOJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsjJ W Cujla TOoKa B Mpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTosHUE U
ONTUYECKas CWJa JIMH3BI, TPU OMHCAHUHM TMPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YKa3bIBaTh
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMH BETUIMHAMMY;

OMKCHIBATh HM3YyYCHHBIC KBAHTOBBIC SIBJICHHUS M TIPOIECCHI, HCIIOIb3YS
bu3nYecKkue BEIUYMHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YPHEPTUSIU UMITYJIbC (POTOHA, TIEPHOJI MOTypacnaaa, SHEPTUus CBI3U
aTOMHBIX SJIep, MpPU ONHUCAHMM TPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUs U €IMHMIIbI, YKa3biBaThb (OPMYJIbI,
CBSA3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTHUMH BeJIMYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3MUECKON BEIUYUHBI,



aHAIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCIONIb3Ys (PU3NUECKHE
3aKOHBIM MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEIOBATENIHLHOTO U MaPAIICIBLHOTO
COCOMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSAMOJUHEHMHOTO PaclpOCTpaHEHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHEHHWE DWHINTEHHA s GoTtodddexTa,
3aKOH COXPAHEHUS PHEPTUU, 3aKOH COXPAHEHUSI MMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3aps]a, 3aKOH COXPAaHEHUs MAacCOBOrO YMCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacnajia,lpy dTOM Pa3iInyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHE W YCIOBUS (TpaHHUIbI, OOJACTH)
MPUMEHUMOCTH;

OMpeNeNsaTh HampaBlIeHUE  BEKTOpAa HWHAYKIMA  MAarHUTHOTO  TOJIS
MIPOBOJHUKAC TOKOM, CHJIbl AMmniepa u cuibl JlopeHia;

CTPOUTh U ONUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3EpKaJIOM,
TOHKOM JIMH30M;

BBIMIOJHATh SKCIEPUMEHTHl 1O MCCICIOBAHUIO (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUU: TMPU 3TOM
dbopmynHrpoBaTh NpodIeMy/3a1ady U TANOTE3y YY4EOHOro 3KCIepUMEHTa, 00UpaTh
YCTaHOBKY M3 MPEJIOKEHHOT0 000pYy10BaHUsl, TPOBOIUTH OIBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIH30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, JeaTh BHIBOJBI [0 pe3yJIbTaTaM UCCIIEIOBAHMUS;

co0JiroaTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHNUU UCCIICIOBAaHUN B
paMKax ydeOHOTO HSKCIIEpUMEHTa, Yy4eOHO-HCCIEN0BATEIbCKOM W MPOEKTHOU
JEATEIIbBHOCTH C WCIIOJIB30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aDOPATOPHOTO
o0opynoBaHUS;

pemiath pacuy€THbIE 3aJauyd C SBHO 3aJlaHHOM (DU3UUYECKOW MOJIETbIO,
UCIIOJB3YS (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHUE BETUYUHBI U (HOPMYJIBI,
HEOOXOMUMBIC NIJIsi €€ PEIICHUs], MPOBOANTH PACUEThl M OILICHUBATh PEATBHOCTH
MOJIyYeHHOTO 3HAYCHUS (PU3UIECKON BEITMUMHEI;

peraTh KaueCTBEHHBIC 33]]a4H: BRICTPANBATh IOTUYECKH HEMTPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHHIl C ONOpOW HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCCKHEC SBJICHNUS,

UCTIONIb30BaTh ~ TPH  pEeHIeHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTHH JJIsI IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUHN U
MPEACTaBIICHUS YUEOHOM M HAyYHO-TOMYJSIPHON HHMOpMAIMK, MOJIyYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyt0 HH(HOPMAIIHIO;

OOBSACHATH TPUHLMUIBI JCUCTBUS MAIIMH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3anyarh YCIOBHUS UX 0€30MaCHOTO MCIHOJb30BaHUs B MOBCEIHEBHOU
KU3HU;



IpPUBOJIUTH TMPHUMEPHI BKIIAZA POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKUAU TEXHOJIOTHIA;

UCTIOJIh30BaTh TEOPETUYCCKHE 3HAHUS MO (PHU3HKE B MIOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOPAIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI H COOIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTe B TpyINIle C BBHIMOJHEHHEM pPA3JIMYHBIX COLMANBHBIX DOJICH,
IUITAHUPOBATh PadOTy TPYMIbI, PAHOHAIBHO pPACIPENeNiaTh OOS3aHHOCTH |
IUTAHUPOBATH JEATEILHOCTD B HECTAHIAPTHBIX CUTYaIMsIX, aJCKBAaTHO OLIEHUBAThH
BKJIa/l Ka)XKIOTOM3 YYaCTHUKOB I'PYTIIHI B PEIICHUE PacCMaTpUBAEMOM MPOOIEMBI.



1.5

IToka3aTe/in M KPUTEPHUHU OLICHUBAHUS Pe3yJIbTATOB 0CBOCHUSA y4eOHOro npeamera YII.06 ®usuka

OcHOBHEBIE BU/IBI 1eSITEJILHOCTH 00y4a0LIerocst OcHoBHBbIE Kpurepun TemaTuuecku HaumenoBanue
N0KAa3aTeJId OLleHKH OLCHKHU e 0JIOKH, TeMBbI OLICHOYHBIX CPEICTB
pe3yJbTara
Texymmi IIpomexyTouna
KOHTPOJIb sl aTTecTanus
1 3 4 5 6 7
CpaBHeHUE Macc B3aUMOJICHCTBYIOIIUX TEIL. 1)ucnons3yer peun | IIpaBunbHOCTB Mexanuka OueHoyHoe
H3y4yeHue 3aBUCHMMOCTH CHJIBI YIPYTOCTH OT Ae(OpMaIliK; | OCHOBHBIC TIOHSTHS, ITonHoTa cpenctso 1.1,
CPaBHEHHMECWJI TPEHUS MTOKOS, KAYECHHS M CKOJIb)KECHMUS. TEpMHHBI CaMocCTOosTEIBHOC 0
OOBACHEHHE HEBECOMOCTH. IIpoBeleHME JKCIepUMEHTa: | 2)W3IaraeT Tb (6e3 HEHOYHOE
HCCJICIOBAHUE 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHKAaIOIIMX B (mepeuncnser, AOIIOJTHATEIbHBIX CpEacCTBO LI1.
NpY)XKHHE W PE3WHOBOM oOpasiie, oT UX JedopMmanuu; H3ydeHHe Ha3bIBAET) HaBOJAIAX
JIBUKEHHsI OpyCKa M0 HAKIIOHHOM MJIOCKOCTH; UCCIIEI0OBAHUE YCIOBUH | CYIIECTBEHHOE BOIPOCOB)
PaBHOBECHUATBEPOTO TeJa, UMEIOIIET0 OCh BpaIleHUS. COZICPKaHHUC BOIIPOCa CootsercTBHE
O6bsicHeHNE 0COOEHHOCTEN PaBHOMEPHOTO u | 3)IPUBOMUT MPUMEPBI | BPEMEHH
PaBHOYCKOPEHHOTO IIPSAMOJIMHEHHOTO  ABIDKEHHs, CBOOOAHOro | 4) OCYIIECTBISET OTOOP | BBITIOJHEHUS
MajeHus TeJ, IBUKEHHS 1O OKPY)XHOCTH Ha OCHOBE 3aKOHOB | HYKHOM uHhopManuK | 3amaHus

HeroToHa, 3aK0HA BCEMUPHOTO TATOTEHHUS.

OOBsicHEeHNE OCHOBHBIX ITPUHINIIOBAECHCTBUS OALTHITHUKOB
U VX IPaKTHYECKOTO IPUMEHEHHUS.

OOBsicHEeHNE IBUKEHHS HCKYCCTBEHHBIXCITy THUKOB.

Pemenne pacu€THBIX 331a4 C SBHO3aJaHHON (QU3NUYecKOn
MOJIETIBI0O C HCIIOJIb30BAaHHMEM OCHOBHBIX 3aKOHOB M  (hopmyin
JTUHAMUKH.

PacriozHaBaHme GU3MUECKUX SIBICHUHB y4EOHBIX OMIBITAX U
OKpYXKarolleH KU3HU: MHEPLUs, B3aUMOIEHCTBUE TEIL.

AHamm3  (QU3MYECKHX ~ IPOIECCOB M SBICHHA  C
UCIOJb30BAHUEM 3aKOHOB M IIPUHIMUIOB: 3aKOH BCEMUPHOIO
tarotenus, I, II u II1 3axonsl HetoTOHA, MPUHIUIT CYTIEPTIO3UIIUHN CHUJI,
NPUHINI PAaBHONPABHOCTH  HMHEPHHANBHBIX  CHCTEM  OTCUETa
IIpoBenenune sKCrIepIMEHTa: U3yUCHINEa0COIIOTHO HEYTIPYTOro yaapa
C MOMOMIBIO BYX OJAMHAKOBBIX HUTSHBIX MAATHUKOB; HCCIEIOBAHUE
CBSI3M pabOTHI CHJIBI C N3MEHEHHEM MEXaHWUYEeCKOW SHEpPruM Teja Ha

JUTSL BBITTOJTHCHHS
MPaKTUYECKUX 3aJIaHUM,
penraer 3agayu,
UCTIONB3YeT (POpMYIIBL,
MIPOBOJUT BEIYUCIICHHUS,
5) 000CHOBBIBAET CBOU
JICHCTBUS, OTBEYACT HA
JIOTIOJTHUTEbHEIC
BOTIPOCHI

6) cobmogaeT TEXHUKY
06e30macHOCTH




IIpUMEpE pacTSHKEHUS PE3UHOBOIOKIYTa.

Onenka aOCOMIOTHBIX W OTHOCHTENBHBIX ITOTPEITHOCTEH
U3MepeHUil GU3HMICCKUXBEIUYVH.

Pemenne pacu€THBIX 3a7ad C SBHO3aJaHHON (HU3UYECCKOM
MO/IEJTBIO C UCTIOIh30BAHUEM OCHOBHBIX 3aKOHOBHU (DOPMYJT THHAMUKH
Y 3aKOHOB COXpaHEHUsI.

Pemenue kauecTBEHHBIX 3aj7]ad C OMOPOIl HAa M3y4YeHHBIE B
pasnene

«MexaHuKa
SIBJICHHSL.

Onmcanue MEXaHHYCCKOrO IBIDKCHHS C HCIIOIb30BaHHEM
(M3MYeCKUX BENWYHMH: UMMYJIbC Tella, KHUHETHYeCKas »Heprus,

3aKOHBbI, 3aKOHOMECPHOCTU U Q)HSHHeCKI/IC

MOTEHIMAIbHAs JHEpPrus, MeXaHuueckas paboTa, MeXaHHYECKas
MOILIHOCTb.
AHanu3  (QU3MYECKMX ~ NpPOLECCOB W SBICHUH ¢

UCIIOJIb30BaHHEM 3aKOHA COXPAaHEHUSI MEXaHUUECKOM SHEPTUH,3aKOHa
COXpaHEHHMs] UMITyJIbCa.

OOBsCHEHHE  OCHOBHBIX  NPUHIUIOB  JCHCTBUS |
NPAKTUYECKOTO MPUMEHEHHs TEeXHHYECKHX YCTPOWCTB, TAKHX Kak:
BOJOMET, KOIEP, NPY>KUHHBIHA MUCTOJIET.

OOBbsiCHEHHE IBIXKEHHS PaKeT C ONOPOH HA W3YyYCHHBIC
(Hu3HYECKHe BETMYMHBI H3aKOHBI MEXaHHKH.

Hcnonp3oBaHue  NpW  IOATOTOBKE  COOOLICHHH O
NPUMEHCHUH 3aKOHOB MEXaHHKH COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH MIJIs TMOWCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETalHd U
npeacTaBieHHs HHGOPMAIUH, KPUTHYSCKHH aHalu3 MOJTy4aeMOi
nHpopmanmu [IpoBeneHne KOCBEHHBIX HM3MEPEHMH, HCCIIEIOBAHUN
3aBUCHMOCTEH (DM3UUECKHX BEJIMYMH, IPOBEpKa IPEIIOKEHHBIX
THIIOTES.

[IpoBeseHne 3KkCIEPUMEHTA: ONPE/ICNICHAE MAacChl BO3AyXa B
KJIACCHOW KOMHAaTeé Ha OCHOBE W3MEpeHHH O00BEMa KOMHATEI,
JaBJICHUSI W TeMIlepaTypbl BO3[yXa B HeW; HCCIel0BaHHe
3aBHCHMOCTH MEX/Iy MapaMeTpaMH COCTOSIHHUS Pa3peKeHHOTO Tra3a.

Ornenka aOCONIOTHBIX M OTHOCHUTEIBHBIX ITOTPEIIHOCTEH
U3MEpEHUH (PU3NUECKUX BEJINYHH.

OOBbsicHEeHNE OCHOBHBIX MPUHIMIIOB JICHCTBUH TepMOMETpa
u OapoMeTpa M YyCIOBMH HX O€30MaCHOTO HCIOJIb30BAaHHUSI B
MOBCETHEBHOM JKU3HH.

PacrioznaBaHue (pU3MUECKHX SBJICHUH B yUEOHBIX ONBITAX U
OKpYy>KaronieH xu3Hu: 1uddysusi, OpOyHOBCKOE ABHIKECHHE.

1)ucmonb3yer peuun
OCHOBHBbIE MOHSTHS,
TEPMHHBI

2)uznaraer
(nmepeunciser,
Ha3bIBaET)
CyIIEeCTBEHHOE
CoJIepakKaHue BOIpoca
3)IpUBOAUT NPUMEPHI
4) ocymiectisier 0TOOp

[IpaBunbHOCTH
ITomHnoTa
CaMOCTOSTEIbHOC
Th (6e3
JIOIIOJIHATEILHBIX
HAaBOJAIIUX
BOIIPOCOB)
CooTBeTcTBHE
BpPEMCHHU
BBIITOJTHEHUS
3a1aHUs

Monexysp
Has Qu3uKa
u
TEPMOANHAM
uKa

O1eHo4yHOE
cpeactso 1.2,
O1eHoyHOE
cpeactso 1.12.

Onenoynoe
cpeactso 2.1




Omuncanne TEMJIOBBIX  SIBIGHHH C  HCIIOJb30BAaHHEM
(u3MUEeCKUX BEINWYWH: MAaBICHUE Tras3a, TeMIlepaTrypa, CpemHsist
KUHETHYeCcKass JHEeprus XaoTHYECKOTO  JABIDKEHHMS  MOJICKYJ,
CPeIHEKBaIPaTUYHAs CKOPOCTh MOJIEKYI.

Anamm3  (U3MYECKHX ~ MPOMECCOB M SBICHHH  C
ucnons3oBaHueM MKT, ra30BbIX 3aKOHOB, CBSI3M  CpeiHEH
KMHETHYECKOM DHEPTMH  TEIUIOBOTO  IBMJKEHHMS  MOJEKYl C
a0COJIFOTHOM TeMIlepaTypou.

Pemenne pacuéTHbIX 3a1a4 C SIBHO 3a/aHHOW (pusmueckoi
MOJIENBIO C MCITOJIb30BAaHUEM OCHOBHBIX NoJiokeHuit MK T, 3akoHOB 1
(hopMyJT MOJIEKYIIAPHOH (HU3UKH.

PaGora B rpymmax npH IIaHUPOBAHWM, IPOBEACHHU U
UHTEPNPETALUU PE3YIbTATOB ONBITOB M aHAIU3€ JOMOJHUTEIbHBIX
HCTOYHHMKOB HH(OpPMALNH 110 TEME

IIpoBeneHne  SkcmepuMeEHTa:  M3MEPEHHE  YACIBbHOMN
TEIUIOEMKOCTH BEIIECTBA.

OrueHka aOCOMIOTHBIX W OTHOCHTENBHBIX IOTPEIIHOCTEH
u3MepeHuil GU3NICCKUX BEITUYMH.

W3yyenue Moxeneil mapoBOM  TypOHMHBI, JBHTaTels
BHYTPEHHErO CrOpaHHs, PEAKTUBHOTO JBUIaTENs.

OO0BsCHEHNE IPUHIIUIIOB JICHCTBUA U yCIOBHI 06€30I1acCHOTO
HUCIIOJIBb30BAHUA B HOBCCHHGBHOﬁ JKU3HU JBUTaTeClid BHYTPCHHETO
Cropasmusi, ObITOBOTO XOJIOJWIBHHKA, KOHIUIINOHEPA.

Onucanue CBOMCTB Tell M TEIUIOBBIX SIBICHUH ¢
UCIIONIb30BaHUEM  (PM3MYECKMX  BEIWYMH:  JIaBJICHWE  Tasa,
TeMIlepaTypa, KOJIWYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPrHs, padoTa
rasa.

Pemenne pacu€THBIX 3a7ad C SIBHO 33/JlaHHOM (pu3nuecKon
MOJIENIBI0 € HCIIOJB30BAHWEM OCHOBHBIX 3aKOHOB H  (HopMys
MOJIEKYJISIPHOW (DPU3UKH M TEPMOINHAMUKH.

Pemienue kauecTBEHHBIX 3a/a4d C ONOPO Ha U3Y4YECHHBIE B
paszene

«MonekynsapHas ¢uU3NKa W TEPMOIMHAMHKA» 3aKOHBI,
3aKOHOMEPHOCTU U (1)1/131/1qu1<1/16 SIBJICHHUS.

PaGora B rpymmax mpM aHanm3e  JIONOJIHUTEIBHBIX
NCTOYHHKOB MH(POPMAIIMH 10 TEME.

IIpoBeneHue sKcnepUMEHTa: H3MEPEHUE OTHOCUTEIBHOM
BIaYKHOCTH BO3AyXa.

OneHka aOCONIOTHBIX W OTHOCHTENIBHBIX IOIPEIIHOCTEH
U3MEpEeHUH (U3NUECKUX BEJINYHH.

HY)KHOH mH(OopMaImm
JUTSI BBITIOJTHEHUS
MPAaKTUYCCKUX 3aIaHU,
pelaer 3agauu,
UCTIONB3YET (POpMYIIBI,
MPOBOJIUT BHIYUCIICHHUS,
5) 060CHOBEIBAET CBOU
JIEUCTBUS, OTBEUAET Ha
JTOTIOJTHUTEIILHBIC
BOTIPOCHI

6) coOrroIaeT TEXHUKY
0e30IMacCHOCTH




W3yduenne CBOMCTB HACHIICHHBIX MApOB, CIOCOOOB
WU3MEPEHUS BIIAXKHOCTH.

HaGmonenue KuneHuss INpu  IMTOHW)KEHHOM  JaBJICHUH,
HarpeBaHus U IUIABICHUS KPUCTANIMYECKOrO BELECTBA.

OOBsicHEHNE IPUHIMIIOB JCHCTBHS U YCIOBUI 6€3011acHOTO
UCIOJIb30BaHUS B IIOBCEJHEBHOM XU3HU THIPOMETPA, IICUXPOMETPA,
KaJIOpUMETPA.

W3ydyeHne  TEXHONOTMH  MONYy4YEHHs  COBPEMEHHBIX
MaTEepHaJIOB, B TOM YHCIIE HAHOMAaTEPHAIIOB.

Pemenne pacuéTHbIX 3a1a4 C SIBHO 3a/aHHOW (pusmueckoi
MOJIETIBIO C UCTIOJIb30BaHHEM YPaBHEHUsI TEIJIOBOTO OalaHca.

Pemenne kadecTBEHHBIX 3a/ad C ONOPOM HAa WU3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBICHUS 110 TEME.

Pacrio3naBanue pu3n4YecKuX SBICHUH B yUEOHBIX OINBITAX U
OKpY’KalolIe J>KU3HU: aedopMmanus TBEPIBIX TeJ, HAIPEBaHHE U
OXJIaXJEHUE Tell, U3MEHEHUE arperaTHBIX COCTOSHMM BEINECTBA U
OOBSCHEHHE HMX HAa OCHOBE 3aKOHOB W ()OPMYJ MOJEKYJISIPHOH
(uzuKm.

Hcnonp3oBanne HMHGOPMAIMOHHBIX ~ TEXHOJOTMH  IUIS
MOWCKA, CTPYKTYPUPOBaHUs, HHTEPIpPETAllMd M IPEACTaBICHUs
MHQOPMALIMU TPU HOATOTOBKE COOOIIEHNI O MPUMEHEHUH 3aKOHOB
MOJIEKYJISIPHON (DM3UKH M TEPMOAMHAMUKH B TEXHUKE U TEXHOJIOTHSIX.

IIpoBenenne »HKCHEPUMEHTa: M3MEpPEHHE 3IEKTPOEMKOCTH
KOHJEHcaTOpA.

Ornenka abCOMIOTHBIX M OTHOCHTENBHBIX HMOTPEIIHOCTEH
u3MepeHuil GU3NUECKUXBEITHYHH.

N3yuenue IIPUHIUATIOB JIeUCTBUS JJIEKTPOCKOIIA,
3IEeKTPOMETpa, KOHAEHCATOpA.

W3ydyeHue npuHOMNOB  JEWCTBUS U YCIOBUH
0e301acHOr0  NPUMEHEHHMsT B TIPaKTHYECKOH  JKHM3HH,
KOMMPOBAJIbHOTO aNnapara, CTpyHHOTOIIPUHTEpA.

Paccmorpenue ¢busnuecKux OCHOBaHMHU
JNIEKTPOCTATUUECKOH 3alIUThl M 3a3€MIICHHS 3JIEKTPOIPHOOPOB.

Pemenne pacu€THBIX 3afad ¢ SBHO3aJaHHON (HU3NIECKOI
MOJIENIBI0  C WCIIONB30BAHWEM OCHOBHBIX 3aKOHOB U (OpPMyT
3JIEKTPOCTATUKH.

Pemrenne kauecTBEHHBIX 3ajlady C OMOPOM HA H3Yy4YEHHBIC
3aKOHBI,3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS SICKTPOCTATHKH.

PacnioznaBaHue pU3NUECKUX SBJICHUNB YYEOHBIX ONBITAX H
OKpY’KaIOlIe! JKU3HU: 3JEKTpU3alMs Tell, B3aUMOIeliCTBHE 3apsiioB U

1)ucnons3yet peuu
OCHOBHBbIE MOHSTHS,
TEPMHHBI

2)uznaraer
(nepeuncnser,
Ha3bIBaET)
CYILIECTBEHHOE
coJIiepkaHne BOIIpoca
3)IpUBOAUT NPUMEPHI
4) ocymiecTBIsIeT 0TOOP
HY)XHOW MH(pOpManun
JUISL BBITTIOJTHEHUS
MPaKTUYECKUX 3aJIaHUM,
pemaer 3agaqu,
HCTIONB3YET (POPMYIIBI,
MIPOBOIUT BEIYUCIICHHS,
5) 000CHOBEIBAET CBOU
JICWCTBHSI, OTBEYACT HA

[IpaBunbHOCTH
IlonnoTa
CaMOCTOSITENHHOC
Tb (6e3
JOIIOJTHUTCIIbHBIX
HABOJAIIUX
BOIIPOCOB)
CooTBeTCTBHE
BpPEMEHHU
BBITTOJTHEHUS
3aaHUs

DnexTpuuec
KO€ IOJIE.
3aKOHBI
IIOCTOSIHHOT
0 TOKa

O1eHoyHOE
cpenctso 1.3,
O1eHoyHOE
cpenctso 1.4,
O1eHoyHOE
cpeactso 1.13.




00BSICHEHHECHX HAa OCHOBE 3aKOHOB H ()OPMYJI SIEKTPOCTATUKH.
OnucaHne M3y4eHHbBIX CBOMCTB BEIIECTBA M AIEKTPUUECKHX

SIBIICHUMC HCIIOJIb30BaHUEM (I)I/I3I/I‘IGCKI/IX BCJIIMYHH: SHGKTpI/I‘IeCKI/Iﬁ

3apsj, HaNpsDKEHHOCTD 3JIEKTPUYECKOTo MOJs, MOTEHIUA, Pa3HOCTh
MOTEHIIUATIOB, IEKTPOEMKOCTb.

AHamm3  (QUBMYECKHMX ~ TPOLECCOB H  SBICHHH  C

HCTIONIb30BaHNEM (PU3MIECKUX 3aKOHOB: 3aKOHA
COXpaHEHMS MIEKTPHUIECKOTO 3apsiia,3akona Kymona.

PaGora B rpymmax IpM aHamM3€ JOIOJHHUTEIBHBIX
HCTOYHHUKOB MH(OPMALIMH U TTOJI'OTOBKE COOOIICHNUIHO IPOSBICHUN
3aKOHOB 3JIEKTPOCTATUKUB OKPYKAIOIIEH JKU3HU U IIPUMEHEHHH HX
B TCXHHUKCE.

IIpoBenenne  SKcIepUMEHTa: H3y4YE€HHE  CMELIAHHOTO
coevHeHUsT pe3ucTopoB; uaMepeHne DJ[C UCTOYHHMKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHNUS; HAOIIOIEHUE MIEKTPONIN3A.

OreHka aOCOMIOTHBIX M OTHOCHTENBHBIX MOTPEIIHOCTEH
U3MEpeHU# PU3NMICCKUXBEITUYHH.

OOBsicHeHNEe IPUHINIIOB NEHCTBHS MyCIIOBHI Oe301acHOTO
NPUMEHEHHUST aMIIepMEeTpa, BOJIBTMETPA, PEOCTaTa, NICTOYHNKOB TOKa,
JJIEKTPOHArpeBaTeIbHBIX M 3JIEKTPOOCBETUTEIBHBIX IPHOOPOB,
TEpPMOMETpA CONPOTHUBJICHUS, BaKyyMHOTO AMOJa, TEPMHCTOPOB H
(hoTOPE3UCTOPOB, MOITYPOBOJHUKOBBIXAHO/IOB, TAIbBAHUKH.

Pemienne pacu€THbIX 3a/au ¢ SBHO33JaHHON (u3nueckon
MOJIEJIBIO C HMCHOJh30BAHHEM OCHOBHBIX 3aKOHOB M (POPMYIJI TeMbI
«IToCTOSIHHBIH 3JIEKTPUUECKHN TOK.

Pacno3naBanue pU3NYECKUX SBICHUIB YUeOHBIX OMbBITAX U
OKpY’KalOIIeH XU3HM: 3JIEKTPUYEcKas IMPOBOJUMOCTb, TEIUIOBOE,
CBECTOBOC, XUMHYECCKOC, MAIrHUTHOC HeﬁCTBHH TOKa.

AHanu3 37eKTPUYECKUX SIBJICHUI M MPOLECCOB B LEMIX
MOCTOSHHOTO TOKa C MCHOJIb30BAHUEM 3aKOHOB: 3akoH Owa,
3aKOHOMEPHOCTH  MOCIEN0BATEAbHOIO U IapajielbHOIro
COEJMHEHUS IPOBOJHUKOB, 3aK0H Jxoyms-JIenna.

Onucanue N3YyYCHHBIX CBOICTB BEHICCTB U JJICKTPHUUCCKUX
SIBIICHUM C HCITOJIb30BaHHUEM (i)I/ISI/I‘IeCKI/IX BCJIMYUH: 3HeKTpH‘IeCKI/Iﬁ
3apsA, Cuia TOKa, JJEKTPUYECKOe HaIpsDKEHHE, HIIEKTPUIECKOE
COTIPOTHBIIEHUE, Pa3HOCTh moTeHnuanos, OJC, paborta TOKa,
MOIIIHOCTH TOKA.

Hcnonp3oBanue MHOOPMAITMOHHBIXTEXHOJIOTHH J1s TOUCKa,
CTPYKTYPHPOBAHUS, HHTEPIIPETALIMU U NPEACTABICHUS HHPOPMALIIH
IPU TMOJI'OTOBKE COOOIICHUH O NPHUMEHEHUH3aKOHOB MOCTOSHHOTO

JOTIOJTHUTENbHBIC
BOIIPOCHI

6) cobnojaeT TEXHUKY
6e3omacHocTH




TOKA B TCXHUKC HTCXHOJIOTHUAX.

IIpoBeneHne sKCHEpUMEHTA: HM3yYE€HHE MArHUTHOTO IIOJIA
KaTYIIKU ¢ TOKOM; UCCIEOBaHNUE IeHCTBUA TIOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM; HCCIIEIOBaHHE SIBICHHMS 3JEKTPOMAarHUTHOMN
UHITYKIHH.

OueHka aOCONIOTHBIX M OTHOCHTENBHBIX ITOTPEHIHOCTEH
M3MEPEHUH (HU3MIECKIX BEIUYHH.

OObsicHeHNE TPUHIMIIOB ACHCTBUS U YCIOBHI 0€3011acCHOTO
NPUMEHEHUS MOCTOSTHHBIX MAarHuTOB, 31EeKTPOMAarHuTOB,
3NEeKTPOABUraTeNs,

YCKOpUTENEH 3JIEMEHTAPHBIX YaCTHUL], UHAYKIHOHHOM MEeYH.

Pemenne pacy€THbIX 33124 Ha NpUMEHEHUE (GOPMYI TEMBI
«MarHuTHOe nojie. JIeKTPOMarHuTHasE HHAYKITUS.

PeneHne xadecTBEHHBIX 3aJa4 C OMOPOW HAa HM3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (pU3MYECKUE SBICHHUSA TeMbl « MarHNTHOE IOJe.
ONEeKTPOMarHUTHAsI HHAYKIHS.

OmnpeneneHre HanpaBIeHNs] BEKTOPAUHIYKIIUA MarHUTHOTO
HOJIsl MPOBOJHUKA C TOKOM, CHIbI AMriepan cuiiel JIopeH1a.

PacriosHaBaHue (U3MUECKUX SIBICHUIB y4eOHBIX OINBITaX M
OKpY>Karomen JKU3HU: B3auMo/IeiicTBHE MarHuTOB,
JNEeKTpOMAarHUTHas MHIYKIMA, ACHCTBHE MAarHUTHOTO IOl Ha
IIPOBOJIHHUK C TOKOM M ABIDKYIIUHCS 3apsi.

AHanmu3 3JIEKTPOMATrHUTHBIX SIBICHUH C HCIIOJIb30BaHHEM
3aKOHa OJIEKTPOMArHMTHOM WHAyKuuu. OIHCaHWe H3YyYEeHHBIX
CBOMCTBBEIIECTB M 3JICKTPOMArHUTHBIXIBICHUII C MCIIOJIb30BaHUEM
¢U3MYeCKNX BEIWYMH: MHAYKIMS MarHUTHOTO II0JIs, cuiia Amriepa,
cuna JlopeHna, UHIYKTUBHOCTD KaTYIIKH, SHEPTHsI SIEKTPUIECKOT0 U
MarHUTHOT OTIOJIEH.

HccnenoBanne mnapameTrpoB KoJeOaTelbHOH CHUCTEMBI —
NIepro/ia, YacTOThl, aMIUIUTYIbl U (a3bl KojaeGaHWiH (TpY>KUHHBINA
N/MIMMaTeMaTHYEeCKUil MasiTHUK).

HaGmonenne 3aryxatomux konebanuid. MccnenoBanue
CBOMCTB BBIHYKACHHBIXKOJICOAHMIA.

HaGmonenne pesonanca. IlpoBeieHne SKCHepuMeHTA:
HCCIICIOBAaHHUE 3aBHCHMOCTH TEpHOJa MalbIX KojeOaHUH rpy3a Ha
HUTH OT AJIMHBI HUTH M MacChl Ipy3a; UCCIEN0BAHHE TIEPEMEHHOTO
TOKa B LIEMM U3 MOCIEN0BATEIbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTyIIKUU PE3UCTOPA.

11)ucmone3yer  pedn
OCHOBHBIE ITOHSTHS,
TEPMHHBI

2)uznaraer
(nepeuncnser,
Ha3bIBACT)
CyIIIECTBEHHOE
coJIepKaHne BOTIpOca
3)IpUBOAUT IPUMEPHI
4) ocyriecTBisIeT 0TOOP
HY)XKHOH HMH(pOpManyn
JUIS BBITIOJTHEHUS
MPaKTHYECKUX 3aJaHni,
pelaer 3agauy,
UCTIONBb3YeT (HOPMYJIBI,
MPOBOJIUT BBIYUCIICHUS,
5) 060CHOBBIBAET CBOU
JIENCTBUS, OTBEUAET HA
JIOTIOJTHUTENbHBIE
BOIIPOCEHI

6) coOIoIaeT TEXHUKY
Oe3omacHOCTH

[IpaBuibHOCTH
ITonHoTa
CaMOCTOSTENBHOC
Tb (6e3
JOIIOJTHUTCIIbHBIX
HaBOASIIMNX
BOIIPOCOB)
CooTBeTCTBHE
BpPEMCHHU
BBINOJIHEHUS
3aaHHs

MarnuTHOE
ToJe.
OnexTpomMar
HUTHAsI
HHIYKI

OneHoYHOE
cpeactso 1.5,
OneHoYHOE
cpeactso 1.6,
O1eHoYHOE
cpeacto 1.7,
O1eHoYHOE
cpeactso 1.14.




Ormenka aOCONMIOTHBIX M OTHOCHTEIBHBIX ITOTPEITHOCTEH
n3MepeHni (PU3NIECKUXBETUIHH.

OObsicHeHNE TIPUHIIUIIOB ACHCTBUSI NYCIOBHH 0€301acHOro
IMIPUMEHEHUs 3JICKTPUYECKOTO 3BOHKA, TIeHepaTropa MepeMEeHHOro
TOKa, IMHUHN 3JIeKTpornepeaay.

Pemenne pacué€THbIX 3a/au ¢ SBHO 3a/laHHON (hU3HMUECKOMN
MOJENBI0O C HCIOJNB30BAHHEM OCHOBHBIX 3aKOHOB M (opMyd,
OTIMCHIBAIONINX MEXaHUIECKUE 1 3JIEKTPOMArHUTHBIE KOJICOaHNSI.

Onucanne MeEXaHMYECKHX M DIEKTPOMAarHUTHBIX
KoJIeOaHMIC UCIIONb30BaHHEM (PM3MUECKUXBEIMYHMH: MEPHOA U
4acTOTa KosleOaHUH, aMIUTUTY 1a ¥ (ha3aKoneOaHu, 3apsi U CHiIa
TOKA B TAPMOHNYECKHX HJIEKTPOMAarHUTHBIXKOJICOaHUSX.

Pemenue kauecTBEHHBIX 3alady C OIOPOM Ha H3YYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH, OIHUCHIBAIOIIME  MEXaHWYEeCKHEe W
3JIEKTPOMArHUTHBICKOICOAHHMS.

Pabora B rpynnax mnpH IUITaHHPOBaHWU, IPOBEACHUH W
HHTEpIpeTalnn pe3yIbTaTOB OIIBITOB, u aHanm3e
JIOTIOJTHUTENBHBIX UICTOYHUKOB NH(OpMALnH 110 TeMe.

W3zyuenne oOpa3oBaHus U PACIPOCTPAHEHHMS TIOTIEPEUHBIX U
MIPOAOJIBHBIX BOJH.

HaOmtonenue oTpaskeHust ¥ NpesoMIIeH s, HHTepdepeHInn
uaAnGpaKIY MEXaHUYECKHX BOJIH.

Habnronenne cBA3M IPOMKOCTH 3BYKa MBBICOTHI TOHA C
aMIUTUTY0N M 4aCTOTOM KOJIcOaH A, 3ByKOBOTOPE30HAHCA.

HccnenoBanue  CBOMCTB ~ JJIEKTPOMArHUTHBIX — BOJIH:
OTpa)keHHUE, IIpeIOMIICHHE, HOJSIpU3aLys, madpaxmus,
HHTEepPEPEHITHS.

W3ydenne ycnoBHii WM3TydeHHS HIIEKTPOMATHUTHBIX BOJH,
B3aUMHOMOpUEHTalUHU BEKTOPOB E, B, v B 371eKTpOMaruuTHoi BOJIHE.

W3ydenne npuMeHEeHNS 3JEKTPOMArHUTHBIX BOJTH B TEXHHKE
nObITY.

OOpsicHEeHHE TIPUHIUIOB [JEHCTBHA U YCIIOBHH
0€30IacCHOTO0  MPUMEHEHUS MY3BIKAIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW AMAarHOCTHKH B TEXHUKE M MEIHIIHMHE, pasapa,
panvonpuéMHIKA, TEIEBU30pa, AaHTeHHBI, TenedoHa, CBY-
nedu. PemeHne pacu€THBIX U KaUe€CTBEHHBIX3aa4 C ONOPOi Ha
U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH, OMNHCHIBAIOILUE
pacnpoCTpaHEHUE MEXAHUYECKUX MJIEKTPOMAarHUTHBIX BOJIH.

Hcnonp3oBanue MHOOPMALMOHHBIXTEXHOJIOTHI ISt
MIOUCKA, CTPYKTYPHUPOBaHUs, HHTepIpeTanuu u




mpeacTaBieHuss WHGOPMAIMKA TPH TOATOTOBKE COOOIICHHUI
00 MCIOJIB30BaHNH JICKTPOMATHUTHBIXBOJIH B TEXHHKE.

VYuactue B TUCKYCCHH 00 3JEKTPOMArHUTHOM 3arps3HEHHU
OKpY>Karollel cpesl.

PaGorta B rpynmax npH IUTAaHUPOBAaHHH, IPOBEACHHH H
UHTEPIIPETALUH pe3yJbTaToB OIIBITOB u aHam3e
JIOTIOJTHATENIBHBIX HCTOYHUKOB HH(OpPMAIIHMH I10 TeMe.

W3yuenue sBaeHMs HOJHOTO BHYTPEHHETO OTPAKEHUS, ET0
NIPUMEHEHHUS B CBETOBO/IE.

N3yuenue Mmoaeneit MUKpOCKOIIA, TENECKOTIA.

[lonyyenue cmekTpa ¢ [OMOILBIO TPU3MBI U
IuppakInOHHON peméTku. lI3Mepenue moxkasaTess IperoMICHHS
CTEKJIA.

HccnenoBanue cBOMCTB H300paKeHHid B TMH3aX.

OOBsiCHEHNE TIPUHITUIIOB IEHCTBUS MyCIOBUH O€30MacHOTO
MPUMEHCHHS OYKOB, Jymbl, (oroammapara, IPOCKIHOHHOTO
anmapara,  MHKpPOCKONA,  TEJECKONa,  BOJOKOHHOM  OITHKH,
IUPPaKINOHHOW PEMIETKH, TIOISIPOUIA.

Pemenne pacu€THBIX 3amay ¢ SBHO33aJaHHON (H3MUECKON
MOJIENIBI0O C HCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB W (opMyl
reOMETPUUECKOMN ONTHKHU.

IMoctpoeHnne u ommcaHWe W300paKCHUS, CO3/1aBaEMOTO
IJIOCKUM 3€pKajloM, TOHKOM JIMH301.

PaccMoTpenue mpenenoB NPUMEHUMOCTH T€OMETPHUECKON

ONTHUKH.

Pacnio3HaBanue (Qu3MYeCKHX SABIEHHH B  ONBITaX W
OKpY’)KaloIIed >KW3HU: TPSMOJMHEHHOE PpaclpoCTpaHEHHE CBeTa,
OTpakeHHe, TMpeJoMIIeHHe, WHTepdepeHus, auppakuus Hu

MOJISIPU3AIUS CBETA, TUCTIEPCHS CBETA.

W3yuyenne ycnoBuii HAONIOAEHUS MaKCUMYMOB H
MHUHAMYMOB B HHTEp(EpEHIMOHHOH KapTHHE OT JABYX
cHH(pa3HBIX KOT'€PEHTHBIXUCTOYHUKOB.

YcnoBue HaOMOAEHNS TJIaBHBIXMaKCHUMYMOB IIPH MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKINOHHYIO PEIIETKY.

AHanu3 ONTHYECKUX SIBICHUH C UCIONB30BAHUEM 3aKOHOB:
3aKOH MPSAMOIMHEHHOTO paclpOCTPaHEHUACBETA, 3aKOHBI OTPAYKEHUS
CBETa, 3aKOHBI IPEJIOMIICHHS CBETA.

OnucaHue ONTHUYECKUX SBJIEHUI €  HUCIOJIB30BaHHEM
¢du3nYecKuX BeMUYMH: (POKYCHOE paccTOSHHE W ONTHYECKas Cuiia
JIMH3BL.

1)ucnone3yer
peun
MOHSTHS,
TEePMHHBI
2)u3naraet
(nepeuncnser,
Ha3bIBACT)
CYLIECTBEHHOE
CoJIeprKaHue BOIIpoca
3)puBOIUT

pUMEpbI

4) ocytiecTBIsIeT 0TOOP
HY)XKHOH MH(pOpManun
ULt

BBITIOJTHEHHS
MPaKTHYECKUX 3a/JaHni,
pemaer

3aa4H,

UCTIOJNIBb3YET

hopMyIBI,

MPOBOJIUT BBIYUCIICHUS,
5) 060CHOBBIBaET

cBOU

OCHOBHEIC

[IpaBuiibHOCTH
[Tonnota
CaMoCTOSITeTEHOC
Tb (6e3
JTOTIOTHUTEIHHBIX
HABOISIINX
BOIIPOCOB)
CootBeTcTBHE
BpeMEHHU
BBITIOJTHEHUSI
3aaHus

OnTHka

OneHoynoe
cpenctBo 1.8,
O1eHoYHOE
cpeactso 1.9,
O1eHoYHOE
cpeactso 1.15.




Habmronenne ¢oroaddexra Ha ycTaHOBKE C ITMHKOBOM
racTHHOM. MccienoBanue 3aK0HOB BHEIIHETO GoTo3(dexTa.

OOBsicCHEHNE OCHOBHBIX IPHHIUIIOBACHCTBUS TEXHUUECKUX
YCTpOMCTB, Takux Kak: (POTO3IEMEHT, (OTOAATUUK, COIHEUHAS
Oarapesi, CBETOIOMOA; M YCIOBHHA HMX OE€30MAaCHOTO INPHMEHEHHS B
MIPAKTUYECKO JKU3HHU.

Perienne pacu€THBIX 3a7ay C SIBHO33aJaHHON (PU3UUYECKOM
MOJIETIBI0  C HCIIOJIb30BAHHUEM OCHOBHBIX 3aKOHOB U  (hopmyi
KBaHTOBOI ONTHKHU.

Pemenre KadecTBEHHBIX 3a/ad C OMNOPOM Ha H3ydYCHHBIC
3aKOHBI, 3aKOHOMEpPHOCTH KBaHTOBOW onTHkH. Pacmo3HaBaHme
(GU3MYEeCKUX SIBICHUH B Y4YEOHBIX OMNBITAX: (OTOIIEKTPUUYECKUI
3¢ deKT, CBETOBOCIABIICHHE.

Omnucanne MN3YYCHHBIX KBAHTOBBIX SIBJICHUI U IpoueccoB €
HCIIOJIB30BAHUCM (I)I/ISI/I‘-ICCKI/IX BCIIMYUH: CKOPOCTH
QJICKTPOMArHUTHBIXBOJIH, JJIMHA BOJIHBI 1 YaCTOTa CBETA, DOHCPIUd U
AMIYJIbC (HOTOHA.

W3zyuenne moznenu onsita Pesepdopna.

[TpoBenenue skcriepuMeEHTa 0 HAOIIOICHUIO JINHEHYATOTO
cnekrpa. OueHka aOCONIOTHBIX M OTHOCHTENIBHBIX IOTPELIHOCTEN
n3MepeHni (PU3NIECKUXBETUIHNH.

N3yuenne mozpenu artoma: TomcoHa, IIaHETapHOU
MOJIeNU aToMa, MojienuaToma bopa.

W3ydenne criekTpa ypoBHEH sHEpruraToMa BOJIOpOJIa.
OOBsCHEHHE TPUHIUIOB JIEHCTBUA U YCIOBHII 0e30macHOro
MIPUMEHEHHUS CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTOKOMITBIOTEPA.

Pemenue kadecTBEHHBIX 3a7a4 C ONOPOH Ha WU3Y4YEHHbIE
3aKOHBI,3aKOHOMEPHOCTH U (pr3nueckue sBiaeHus o reme « CtpoeHne
aToma». PacriosHaBanne (U3MUYECKHX SBICHHH B YUEOHBIX OIBITAX:
BO3HUKHOBEHHUE JTMHEWYATOr0 CIEKTpa U3ITyUYEHHUSI.

AHanu3  KBAaHTOBBIX  MPOIECCOB U
HCTIONB30BaHUEMIIOCTYIaTOB bopa.

W3ydeHne sKCIEpUMEHTOB,
CTPOCHUAATOMHOTO SI/Ipa.

HccnenoBanne  TpekoB yactul (0 TOTOBBIM
¢dororpadusm). zyueHue siepHbIX CHIL, SACPHBIXPEAKIMNA CHHTE3a U
pacnaja, TepMOSIEpHOTO CUHTE3a.

W3yueHnne HYKIOHHOW MoJenHn
HBaneHko.

OObsICHEHHE YCTpOMCTBA W TPHMEHEHHS JO3UMETpa,

SBIEHHH  C

JOKa3bIBarOImuXx CJIOXKXHOCTb

snpa ['eiizenOepra-

1)ucnone3yer
peun
MOHATHS,
TEPMHHBI
2)uznaraet
(nepeuucnser,
Ha3bIBaeT)
CYLIECTBEHHOE
coJieprkaHne BOTIpOca
3)mpuBoanT

MPUMEpPHI

4) ocyriecTBisIeT 0TOOP
HY)XKHOH HMH(pOpManyn
JULs

BBITIOJTHEHHS
MPaKTUYECKUX 3aJIaHUH,
pemaer

3aa4H,

UCIIOJIB3YET

hopMyIBL,

MPOBOJINT BBIYHMCIICHUS,
5) 000CHOBBIBaET

cBOHU

OCHOBHBIC

[IpaBuibHOCTH
ITomHoTa
CaMOCTOSITENBHOC
Tb (6e3
JIOIIOJIHUTEILHBIX
HaBOJAIIUX
BOIPOCOB)
CooTBeTCTBHE
BpPEMEHHU
BBITTOJTHEHUS
3aaHUs

KBanrToBas
¢uznka

OneHoYHOE
cpeactso 1.10,
OneHoYHOE
cpeactso 1.16.

Onenoynoe
cpeacTBo 2.2




KaMepbIBUIIbCOHA, SIEPHOTO PeaKkTopa, aTOMHOW OOMOEI.

Pemenue 3agau ¢ onopoil Ha NOJy4YEHHbIE 3HAHUSA, B T.4. O
3aps el MacCOBOM 4YHUCIIE Apa.

PacriosnaBaHue GpU3N4YECKUX SBICHUHB y4EOHBIX OMbBITAX
U B OKpYyXaloleW KHU3HHU: eCTECTBEHHas U HCKYCCTBEHHas
paanoakTUBHOCTh. OMKcaHue KBAHTOBBIX SIBICHHH M MPOIECCOB C
UCIIONIb30BaHUEM (HU3MYECKUX BEIMYMH: TEPHOJ NOoJypaclasna,
SHEPTHs CBSA3H aTOMHBIXSAED, Ae(EKT MacChl spa.

AHanu3 NpoLECCOB U SIBJICHUH C UCIIOIB30BAHHEM 3aKOHOB
U MOCTYJATOB: 3aKOH COXPaHEHUSIEKTPHYECKOTO 3apsja, 3aKOH
COXpaHEHHMs MacCOBOTO 4HCNA, MOCTyJdaTsl bopa, 3akoH
PaAnOaKTUBHOIO pacHaja.

VYuactue B pabore kpyrioro croia «@DyHIaMeHTaIbHbIE
B3auMoieiicTBuUs. EAMHCTBO (hM3HYECKOI KapTHHBI MUpay.

Hcnonp3oBanue HHGOPMAIIMOHHBIX TEXHOJIOT U 1715 TONCKA,
CTPYKTYPHPOBAHMUS, HHTEPIIPETALIMN M TPEICTABICHI NHPOPMAINN
IIPU TIOJTOTOBKE COOOLICHWH O NPHUMEHEHWH 3aKOHOB KBAHTOBON
GM3MKM B TEXHHKE W TEXHOJIOTHSIX, 3KOJIOTHUECKHX acIleKTax
SIIEPHON SHEPreTUKH.




3amuTa HTHINBUAYAIEHOTO TIPOCKTA

1)ucnone3yer

peun OCHOBHBIC
MOHATHS,

TEPMHHBI

2)uznaraet
(nepeuucnser,
Ha3bIBaeT)
CYLIECTBEHHOE
coJieprkaHne BOTIpOca
3)mpuBoanT

MPUMEpPHI

4) ocyriecTBisIeT 0TOOP
HY)XKHOH HMH(pOpManyn
JULs

BBITIOJTHEHHS
MPaKTUYECKUX 3aJIaHUH,
pemaer

3aa4H,

UCIIOJIB3YET

hopMyIBL,

MPOBOJINT BBIYHMCIICHUS,
5) 000CHOBBIBaET

cBOHU

JIEWCTBHS, OTBEYALT HA
JIOTIOJTHUTENbHBIE
BOIIPOCHI

6) cobmoaer

TEXHHUKY

[IpaBuibHOCTH
ITonmnoTa
CaMOCTOSITENBHOC
Tb

(6e3
JIOIIOJIHUTEILHBIX
HaBOJIAIIUX
BOIPOCOB

Onenoynoe
cpeactso 1.17




1.6 YciaoBusi nmpoBeleHUsI TEKYIIEr0o KOHTPOJISI W MPOMEKYTOYHOM
arrecTauuu
Y4eOnbIii KaOUHET
Kommiekt yueOHOM Mebenu:
-pabodee MecTo mpernoaaBaTeis (CTOM, CTYN);
-paboune MecTa 00yJaronuxcs (CTOMbI, CTYJIbs) Ha 30 YeIoBeK

[lepeHocHOE TEXHHUECKOE 000PYI0BAHUE:
- IPOEKTOD;

- DKpaH;

- IEPEHOCHOM KOMITBIOTED.



2 .1 TEKYIIIU KOHTPOJIb

Tekyiuii KOHTPOJIb NPOBOJUTCS HA MPAKTUYECKUX 3aHATUAX U BKIIIOYAET B
ceOs1 OIICHKY 3HAHUM M YMCHHH, KOMITCTCHITUN 00yJarOIImIXCsl.
PexoMeHanuu no nepeBojay NpoueHTOB BbINOJHEHUS 3aJaHUA B 0TMETKH 110

NATUOAILHOM IIKaJIe

MakcuManbHOE YHCI0 O0ajjIoB, KOTOPOE€ MOXKHO IOJYyYUTh 3a IPaBUIIBHOE
BBINIOJIHEHHE BCEU TECTOBOM paboThl, cocTaiseT 12 0ansnoB. TecTtoBoe 3anaHue
orienuBaetcs 1 6ajioM, 9 u 10 3aganne — 2 6aJIaMHu.

OTmeTKa M0 NATHOAILHOM 1IKAaJIe IlepBuyHbIE 0A/LIIBI
«2% 0—4
«3» 5-17
«4» 8-9
«5» 10

Ouenounoe cpeacrso 1.1
Tect o TeMe «OCHOBBI MEXaHUKH

1. Ha pucyHke mnokazaHa MeEH3ypKa C JKHUIKOCTbIO. BpiOepure mpaBuibHOE
YTBEPKJICHHUE.

1) Llena nenenusi MEH3ypKHU paBHa 2 MIL

2) O0beM XUAKOCTH B MEH3YpKE O0JIbIIe 25 M.
3) Llena nenenust MeH3ypku paBua 0,5 mil.

4) Mensypka — mpuodop sl u3BMepeHus oobema
ra3000pa3HbIX TeJl.

2.Ha crone HaxonsTcsi TpU OpyCcKa OAMHAKOBBIX pa3MepoB U Macchl. Kakoil U3 Hux
OKa3bIBAET HA CTOJI MEHbIIIEE AABICHUE?

1) 1.

2) 2.

3) 3.

4) Bpycku OKa3bIBalOT OJUHAKOBOE

JTaBJICHHUE.

3.YcraHoBUTE COOTBETCTBHE MEXKIY (DU3MUYECKUMHU TOHITHAMU W mpumepamu. K
Ka)XIO0W TMO3UIMH MEPBOrO CTOJOIA MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3
BTOPOTO CToJOlla M 3amuiiuTe B TaOnmuily BbIOpaHHBIE MUEGPHI MO
COOTBETCTBYIOIIMMHU OYKBaMH.

OU3NYECKUE ITOHATUA [TPUMEPHI



A) dusnueckas BenmmunHa 1) Teruonepenava

b) enuania pusndeckoit BeTMIUHbBI 2) pabota cuibl
3) KOHBEKITUS
4) MaHOMETp

5) MIILITUMETD

3anuImuTe B OTBET HI/I(l)pBI, PaCIIOJIOKKUB UX B ITOPAAKEC, COOTBCTCTBYIOIIICM 6YKBaM
A b B

B) npubop m1st usmepenus Gpu3nuecKoil BEIUINHBI

4.Ha pucyHke npeJicTaBieHbl rpaduki 3aBUCUMOCTH KOOPAUHATHI X OT BPEMEHH ¢
JUISL YETBIPEX TeJ, ABUKYIIMXCS BAOJIb och Ox.

Hcnonb3yss PUCYHOK, BBIOEPUTE W3 MPEIIOKEHHOTO TIEPEUHsS JiBa BEPHBIX
YTBEPKIACHUS. YKAXKUTE UX HOMEPA.

1) Touka B cooTBeTcTBYeT BCcTpeue Ten 2 u 3. ) )
2)B Touke b HampaBieHue ckopocTd Tena 2
MU3MEHUIIOCH Ha IIPOTUBOIIOJIOKHOE. Ce S :
3) Teno 2 ABUXKETCS paBHOYCKOPEHHO.
4) Teno 3 nBUXKETCA PABHOMEPHO MPSMOJIMHENHO. o /5 7.c
5) B HayanbHBI MOMEHT BpeMEHU Tena 2 v 4 UMenu

OIMHAKOBBIC KOOPAHWHATHI.

5.Ha nokosiiieecst Tenno, HaxoAsIeecss Ha IaJKou TOPU30HTAIbHON TIOCKOCTH, B
MOMEHT BpeMeHHU ¢ =0 HauMHaAIOT JEUCTBOBATH JIBE€ TOPU3OHTAIBHBIE CUIIBI (CM.
puc.). Onpenenute, Kak MOCJIE 3TOr0 U3MEHAIOTCS CO BPEMEHEM MOJyJIb CKOPOCTH
T€JIa U MOAYJIb YCKOPEHHMS Tea.

F,=1H F,=25H

-

Ll iy >
X

JI7s Ka)K10M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOIINM XapaKTep U3MEHEHHUS:

1) yBemmuuBaercs

2) yMeHbIIaeTcs

3) He U3MEHseTCS

3anummre B TaOMUIy BhIOpaHHBIE LUQPHI AT KaxaAoW (DU3NUECKON BEIMYUHBI.
[{udpel B 0TBETE MOTYT MOBTOPSITHCS.

Monynb ckopocTH Monyns yckopeHus

6./lan rpaduk 3aBUCUMOCTH IPOEKIIMU CKOPOCTH Tella OT BpeMeHu. Kakoil ygacTok
rpaduka COOTBETCTBYET pABHOMEPHOMY JBM)KCHUIO TeJa?



v, M/cA 1. OA
40 : 2. Ab
::: " 5| _|B 3. bB
= 4. BI'
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7.YcraHOBUTE COOTBETCTBUE MexAy GopmylnamMu s pacuéra (HU3MUIECKUX
BEJIMYMH ¥ HA3BAaHUSIMU TUX BeaW4rH. B hopmynax ucnosp30BaHbl 0003HAYCHHUS:
m — Macca Tena; VL —CKOPOCTh TeNa; @ — yCKopeHue Tena. K Kakaon mo3uuuu
MEepPBOro CTOJIOIA MOJOEPUTE COOTBETCTBYIOIIYIO TMO3UI[MIO BTOPOTO CTOJIOLA U
3aMUIINATE B TAOJIHILY BEIOpaHHBIE ITUMPHI 11O COOTBETCTBYIOIMMU OyKBAMH.

OOPMVIIA OU3NYECKASA BEJIMUYNHA
A) mo 1) paboTa cusl
B) ma 2) MOJTyJIb UMITYJIbCA TeJla

3) MOy Ib PAaBHOICHCTBYIOIIEH CHIIBI
4) naBieHue

8. Ilox nercreuem cuisl 3 H nipyxuna yummHWIack Ha 4 cM. UeMy paBeH MOy JIb
CHUJIBL, IO AEMCTBUEM KOTOPOU YIUIMHEHNE 3TOM NIPYKUHBI COCTABUT 6 cM?
1) 3,5H, 2)4 H, 3)4,5H, 4) 5 H.

9.YcranoBure cooTBeTcTBHE (JIorMueckyro mapy). K kaxmoit crpoke, 0TMEUEHHOM
OykBoi, monxbepute ¢Gopmyiy, 0003HAUYCHHYIO HHU(POH. 3amuIuTe B TAOJIHILY
BbIOpaHHbIE TU(PBI 10 COOTBETCTBYIOLIUMU OYKBaMHU.

A) 3akon I'yka 1.GmM/ 7

b) 3akoH BCeMUPHOTO TATOTEHUs

2. v tt—
B) Bropoii 3akon HetoTona
') IlyTh 0pH paBHOYCKOPEHHOM JIBHKCHHU 3. kAl
4. U/R
S.ma

10.ITpu kakOM yCKOPEHHUH pa3opBETCS TPOC, TPOUYHOCTH KOTOPOTO Ha Pa3phiB
paBHa 15 xH, npu noaseme rpy3a maccoit 500 kr?

OTBETbBI
1 2 3 4 5 6 7 8 9 10
3 1 A-2 15 13 3 A2 3 A-31] 20




b-3

Ouenoynoe cpeacrso 1.2
TecT no TeMe «ArperaTHblie COCTOSIHUSI BellleCTBA»

1. C yBenuM4eHHEM OTHOCUTEIbHOW BIAXKHOCTU PAa3HOCTh MOKA3aHUM CyXOro u
BJIQYKHOTO TEPMOMETPOB IICUXPOMETPA. . .

1)  ymeHbIIHTCH.

2)  yBEIMYHTCH.

3)  HE U3MEHHUTCH.

2. OnMH MOJIb BJIaYKHOTO BO3/[yXa HaXOJUTCS B HEHACBIILIEHHOM COCTOSIHUU TPU
temneparype 7' u maBieHun p. Temmeparypy raza mszobapHo ysenumumiu. Kax
WU3MEHUJINCH MPU 3TOM OTHOCHUTEJIbHAS BIAXXHOCTH BO3yXa M TOYKA POCHI?

JIns KaK1OW BENIMYMHBI OIIPEAEIUTE COOTBETCTBYIOIIMMN XapAaKTEP U3MEHEHUS:
1) yBenuuuiach
2) yMEHBIIINUIIACh
3) HEeU3MeHUIach

3anummre B TAOIUIYy BHIOpaHHBIC UMPHI 17151 KAKI0W PU3NUECKON BETUIMHBI.
[{udpsl B OTBETE MOTYT MOBTOPSATHCA.

OTHOCHUTENBHAS BIaKHOCTh Touka pocsl
BO3/yXa

3. C noMouIpto Kakoro npuoopa MO>XHO U3MEPUTh OTHOCUTENIbHYIO BIa’KHOCTh

BO3/lyXa.




4. CTexJIsIHHYI0 TUIACTUHKY MOJABECHIM K auHamometpy. llocie aTtoro ero
MIPUKOCHYJIMCH K TIOBEPXHOCTH XKHUAKOCTH U OTOpBaH OT Hee. [[ist kakoi sKuaKocTr
— PTYTH, BOJABI WM KEPOCHHA — JUHAMOMETP IMOKAKET B MOMEHT OTpPHIBA CHITY
OompIe?

1) s BogsI.

2)  Jnsa pryTu.

3)  Jns kepocuHa.

4) [Tokazanus OyayT OAMHAKOBBIE.

5. B 1ByX KanmwUISIpHBIX TpyOKax OJMHAKOBOTO paaudyca HaXOJUTCS BoAa U
coupT (IIOTHOCTH crupTta paBHa 800 kr/m’; miotHOCTh Boakl — 1000 kr/Mm?). OnHa
U3 OTUX JKUJKOcTed monaHsuiack Ha 10 MM Bbie, yeM pApyras. Bwibepute
MPAaBUJIBHOE YTBEPKICHHE.

1) CnupT NOJHAJICS BBIIIE, YEM BOJIA.

2) Bopa noansinace BeIe, 4eM COUPT.

3)  Ecnu paguyc yMEHBIIUTb, PA3HOCTh YPOBHEH KUJIKOCTH YMEHBIITUTCS.

4) Cpenn yTBEpKIAEHNUN HET PABUIIBHOTO.

6. Ha crekiie HaxoaaTCsl Kary BoAsl U pTyTd. Ha kakoMm pucyHke pTyTh?
1) A, T.K.pTyTh CMaYMBAET CTEKIIO. O
2) A, T.K. pTyTh HE CMAUHBAET CTEKIIO. A 5
3) b, T.K. pTyTh cCMauMBaeT CTEKIIO. Q L~
4) b, T.K. pTYyTh HE CMAaUMBAET CTEKJIO.
A b
A b
A b
A b
7. Kakoe w3 mNepeyuclieHHBIX CBOMCTB  XapaKTEPHO  TOJBKO  JJIA

KPUCTALTUYECKUX TeJ1?

1)  H30TpomHOCTS.

2)  OrtcyTcTBUE ONPEACICHHON TEMIIEPaTyPhl IJIABJICHUS.

3)  CyuecTBOoBaHUE ONPEAEICHHON TeMIIepaTyphl TUIABICHHUS.
4)  TekyuecTs.



8. Kaxkoro Buaa gedopManuro HCIBITHIBAET CTEHA 3aHUS?
1) Jlebopmanmrio KpydeHuUs.

2)  Jedopmaruto cxxatus.

3)  Hedopmanuto casura.

4)  Jledopmaruio pacTsHKEHUS.

9.  Kakas u3 npuBeIeHHBIX HIKE (POpMYIT BeIpakaeT 3akoH [ 'yka?
1)E=0cle]. 2)o=E/lg 3)o=Elg. 4)o=|¢l/E.

10. BriOepute Bce BepHBIEC YTBEPKICHUS O (PU3UUECKUX SIBICHUSX, BETUYMHAX U
3aKOHOMEPHOCTSX. 3aUIIUTE UPPHI, O] KOTOPHIMU OHU YKa3aHBI.

1) B repMmerudeckd 3aKpbITOM COCYAE€ HAXOIATCS BoAa W BoJsHOW map. ITpu
HarpeBaHWM COCYJa KOHIICHTPALUA MOJIEKYJ BOASHOTO ITapa YBEJINYUTCS.

2)  Ilcuxpometrp — npudOp A U3MEPEHHs A0COTIOTHOM BIIa’KHOCTH.

3) Touka pocbel — Temmeparypa, OpU KOTOPOM BOISHOM Nap CTAHOBUTCA
HACBIIICHHBIM.

4)  IlnacTudyeckuMU Ha3bIBAIOTCS AeGOpMALIUNU, KOTOPBIE TTOJHOCTHIO UCUE3aI0T
IIOCJIE NMMPEKPALCHUS JEUCTBUSI BHEILIHUX CHUJL.

5) Bce kpucrammuueckue tena aHu30TPOIHBL.

OTBETBI
2 3 4 5 6 7 8 9 10
23 4 1 1 2 3 2 3 135

OuenouHnoe cpeacrso 1.3
TecT Mo TeMe «IINEKTPOCTATHKA)

1. Kak wu3meHUTCS cuiaa B3aMMOJEWUCTBHS JABYX TOYEUHBIX SJIEKTPUUYECKUX
3apsI0B IPH YMEHBILIEHUN PACCTOSIHUS MEXK]1y HUMU BIBOE?

1) He uzmenurcs.

2)  VYBenuuurcs B 4 pasa.

3)  VYmenbwutcs B 4 paza.

4)  YMeHblIUTCA B 2 paza.

2. YTO MOKHO CKa3aTh O 3apsiiaX JaHHbBIX MIAPUKOB? (CM. pUC.)



1)  OOa mapuka 3apsiKeHbI OJI0KUTETHHO.
2)  OO0a mapuka 3apsHKeHbl OTPHUIIATEIBHO.
3)  OpuH mapuk 3apsyKeH MOJOKUTEIBHO, O

JPYroi — OTpUIIATEIBHO.
4)  lllapuku UMEIOT 3aps/Ibl OJHOTO 3HAKA.

3. B siape aroma cBunima 207 gactui. Bokpyr sigpa obpamaercs 82 351eKTpoHa.
CKOJIbKO HEUTPOHOB U MIPOTOHOB B SIAPE 3TOr0 aToma?

1) 82 npoToHa, 125 HEUTPOHOB.

2) 125 mpotoHOoB, 82 HEUTpOHA.

3) 82 mpotoHa, 207 HEUTPOHOB.

4) 207 npoTOHOB, 82 HEUTPOHA.

4. Kak u3MeHHUTCs HanpsyKEHHOCTh AJIEKTPUYECKOTO MOJSl B HEKOTOPOW TOYKE
OT TOYEYHOTO 3aps/ia IPY YBEJIINYECHNUH 3apsaa B 4 paza?

1) YBenuuutes B 16 pas.

2)  YBenuuuTcs B 2 pasa.

3)  VYBenuuwurcs B 4 paza.

4)  He n3menurcs.

5. DIIEKTPOH MEpPEMEACTCS B MOJIE, CUIIOBBIC JIMHUKA KOTOPOTO MOKa3aHbl HA
pucyHke. Beibeprre npaBuibHOE YTBEPKACHHE.

A J

1) [Ipu nepemernieHnn MEKTPOHA U3 TOUKH

2 B TOYKY 3 3JIEKTPUYECKOE IOJI€ COBEPIIAET

¥

MOJIOKUTEIIbHYIO paboTy.

¥

2) Ilpm nepeMelieHUH DBIJIEKTPOHA MO
Tpaektopun 1-2-3-1 nsnekrtpuueckoe moJie .

¥

COBEpILIAET OTPULIATEIBHYIO PabOTYy.

3)  Ilpu nepemenieHuu 3JIEKTPOHA U3 TOUKU
1 B TOUKy 2 3JIEKTPUYECKOE MOJIE€ COBEPIIAET
OTpHIATENIbHYIO padoTy.

4) [Ipu nepemMeneHnn MEKTPOHA U3 TOYKH
2 B TOYKY 3 DJIEKTPUYECKOE IOJIE COBEPIIAET
OTpHUIIATENIHHYIO PaboTYy.

6. Kakoe w3 mnpuBenéHHBIX HIDKE BBIPAKCHUM XapaKTEepU3yeT padoTy
AIIEKTPUYECKOTO MOJIs IO MePEMELEHUIO 3apsia?
1) q/U. 2) EAd. 3)qU. 4) E /Ad.



7. Kakas ¢u3nueckas BelMYMHA ONpPEAENSIeTCs] OTHOLIEHUEM MOTEHIIMATIbHON
HHEPIUU JIEKTPUYECKOIO 3apsAa B AIEKTPUUECKOM I0JI€ K BETUYHHE 3TOT0 3apsiia?
1) [ToTeHnuman 3JeKTPUYECKOTO MOJIA.

2)  HampsiKeHHOCTb 3JEKTPUUYECKOTO TOJIA.

3) DIIEKTPOEMKOCTb.

4)  Pabota 351eKTpOCTaTUYECKOTO TOJIS.

8. Bo3nymHbelld  KOHAEHCATOP OMYCKAIOT B KEPOCHMH C JUAJIEKTPUYECKOU
MPOHUIIAEMOCTHIO € = 2. Bp1OepuTe NpaBUIIbHOE YTBEPKICHUE.

1) DJIEKTPOEMKOCTh KOHJIEHCATOPa YMEHBIIUTCS B 4 pasa.

2) DIEKTPOEMKOCTh KOH/IEHCATOPa YMEHBIIUTCS B 2 pasa.

3) DIEKTPOEMKOCTh KOHJIEHCATOPA YBEIIMUUTCS B 2 pasa.

4) DIEKTPOEMKOCTh KOH/IEHCATOPA HE U3MEHUTCHI.

9. Kak wu3MeHuTCs >Heprus »3IEKTPUYECKOro IMOJsl KOHAEHCATopa, €ciu
HaIpsHDKEHUE MEXIY ero oOKIaJKaMi YMEHBIIUTE B 2 pa3a?

1) YMeHbIHTCA B 2 pasa.

2)  Ywmenbwmures B 4 pasa.

3)  VYBenuuwurcs B 2 pasa.

4)  VBenuuutcd B 4 pasa.

10. BriOepute Bce BepHBIC YTBEPKACHHS O (DU3UYECKUX SIBJICHUAX, BETHIMHAX U
3aKOHOMEPHOCTSX. 3aUIIHUTE MUQPHI, O] KOTOPHIMU OHH YKa3aHBI.

1)  HampsokeHHOCTh — CHIJIOBAsi XapaKTEPUCTUKA DIIEKTPUIECKOTO TIOJIA.

2)  DJEeKTpOCTAaTUYECKOE I0JI€ CO3HAI0T  3apsiibl, KOTOpPbIE ABUXKYTCS
PaBHOMEPHO B JJAHHOM CHUCTEME OTCYETA.

3) B wusommpoBaHHO#W cuHcTeMe aireOpanyeckas CymMMa 3apsijioB BCEX Tel
COXPaHSETCH.

4)  Tenma, yepe3 KOTOPBIC OJJICKTPHYCCKUE 3apsiabl MOTYT IEPEXOIUTh OT
3apsHKEHHOTO Tela K HE3apsHKEHHOMY BCIICJICTBHE HAJMYUS B HUX CBOOOIHBIX
HOCHTEJICH 3apsI0B, HA3bIBAIOTCS TUAJICKTPUKAMH.

OTBETbI
1 2 3 4 5 6 7 8 9 10
2 3 1 3 3 3 1 3 2 13

Ouenounoe cpencrso 1.4
Tect mo Teme «IloCTOAHHBIA TOK)»



1. Bo CKOJIBKO pa3 OTIUYAIOTCS COMPOTUBIICHHSI IBYX MEIHBIX TPOBOJIOB, €CIIH
OJIMH W3 HHUX WMeeT B 4 pasza OONbIIyI0 JJIMHY W B 2 pa3a OOJBINYIO TUIOIIAIb
MOTIEPEYHOTO CEUYCHMSI, UeM JAPYTron?

1) B38pas. 2) B 4 pa3a. 3) B 2 paza. 4) B 16 pas.

2. Ha pucynke wn3o0pakeHa cxeMa COCIMHEHHUS NPOBOJHUKOB. Bribepute
MPaBUJIBHOE YTBEPIKICHHE.
1) Pesuctoppr R; m Rj; BkiIroueHs R,

R
II0CJIEOBATEIBHO. —] — :

2) Pesuctoppr R; m R, BkIroueHs

HapajIebHo. — 1

3) Pesuctopsr R, u R; BriIroueHsl R
IIOCJIEI0BATENBHO.

4) Pesuctopsr R; um R, BkiIroueHsl

IIOCJIEN0BATENBHO.

3. Kakoe W3 NpUBENECHHBIX HUKE BBIPAKECHUN XapaKTEpU3YeT CHIIYy TOKa B
MOJTHOM 1enu?

1) U/R. 2)pl/S. 3) E/(R+r). 4) q /At.

4. Heobxoaumo u3MepuTh CUly TOKa B JIaMIle W HampspDkeHue Ha Heil. Kak

CJIEIyEeT BKJIFOUNTH 10 OTHOIICHUIO K JIaMIIE aMIIEPMETP U BOIBTMETP?
1)  Amnepmerp U BOIBTMETP MapalIeNbHO.

2)  AwmnepMerp nocieaoBaTeNbHO, BOJIBTMETP MapaJlIEIbHO.

3)  AmnepmeTp U BOJIBTMETP MOCIEA0BATEIBHO.

4)  AmMmnepMeTp napajijiesibHO, BOJIBTMETP MOCIIEI0BATEIBHO.

5. dusnueckas BENUWYMHA, XapaKTepusyrolas padoTy CTOPOHHHX CHJI IO
pazaenenuto 3apsaa 1K BHyTpu UCTOUHMKA TOKA, HA3BIBACTCH. . .

1) ... CHJIa TOKA.

2) ... DIIEKTPOJIBHXKYILIAs CHIIA.

3) ... HampsHKEHUE.

4) ... COMPOTHUBIICHHUE.

0. Pexum KOpOTKOTO 3aMBIKaHUS B 1IETTH BO3HUKAET, KOTJA ...

1) ... BHEIlIHee conpoTusieHue nenu R => 0.

2) ... BHEILIHEE CONPOTUBIIEHUE Lenu R => oo,

3) ... BHyTPEHHEE CONPOTUBJICHUE UCTOYHUKA TOKA OYEHb MaJIo.



4) ... BHEIIIHEE COMNPOTHUBJIIEHUE IIEMU PABHO BHYTPEHHEMY CONPOTHBIICHUIO
HMCTOYHUKA.

7. [TapamienbHO WM MOCJIEI0BATEIBHO C 3JIEKTPUYECKUM OBITOBBIM MPUOOPOM
B KBapTUPE BKIIIOYAIOT IJIaBKUN IPEIOXPAHUTENb HA AJIEKTPUUECKOM IUTE?

1)  HeszaBucumo OT 31€KTpUUYECKOTO NpUdopa.

2)  IlapamnenbHo.

3)  IlocnenoBaTenbHO.

4) Cpenu OTBETOB HET BEPHOTO.

8. DJIEKTPUYECKAs LIENb COCTOUT U3 MCTOYHUKA TOKA, aMIIEPMETPA W JIAMIIBI.
W3MEHUTCS 11 MTOKAa3aHUE aMIIEPMETPA, €CJIM B LIENb BKIOYUTH MMApAJLIEIBHO enlé
TaKylo ke jaminy? Beioepute npaBuibHOE YTBEPXKICHUE.

1)  VYmeHpmmTCH, TaK KaK CONPOTUBJICHUE LIEMU BO3PACTET.

2)  VYBenu4uTCs, TaK KaK CONPOTHUBIICHHUE LIETTH YMEHBIIUTCS.

3) He u3menurcs.

9. MoIIHOCTh QJICKTPHUYCCKOIO TOKa Ha Y4YaCTKC NICIIKM OIIPCACIACTCA

CJICIYIOLIUM BBIPAKCHUEM:
1) I-U. 2) I'R. 3)HI1-U-t 4)U/R.

10. IlociemoBaTenbHO COEAVHEHHBIE MeEOHAs M CTalbHas IPOBOJIOKU
OJIMHAKOBOW JUTMHBI M CEYEHMs] TOJKIIOYEHbl K akKKymyjsTopy (yIeiabHoe
comporusienne Meau 1,7-10°% Om'M; yaenbHoe comportuBieHue cramu 12-1078
OmM'M). B kakoil U3 HUX BBIAEIUTCS OOJIbIIEE KOJIMYECTBO TEIJIOTHI 32 OJUHAKOBOE
BpeMsi?

1) B mMenHoi.

2) B cranpHOM.

3) Koyim4ecTBo TemnoTsl OAUHAKOBOE.

OTBETbI
2 3 4 5 6 7 8 9 10
3 2 3 2 2 1 3 2 1 2

Ouenounoe cpeacrso 1.5
Tect mo Teme «JIEKTPOMATHUTHAST MHIYKIUSI»



l. Kakoe u3 mnpuUBEAEHHBIX HM)KE BBIPAKECHHN XapaKTEPU3yEeT MOHSATHE
AIEKTPOMArHUTHOM MHTYKIIUU?

1)  SBneHwue, XxapakTepusyrollee ACHCTBUE MarHUTHOTO TOJISI HA JIBUKYIIIUICS
3apsi.

2)  SIBneHue BOSHMKHOBEHHMS B 3aMKHYTOM KOHTYpE DJIEKTPUUECKOr0 TOKa IMpH
W3MEHEHUHU MarHUTHOTO TOJIS.

3)  SBnenue Bo3HuKHOBeHUs DJIC B MPOBOJHUKE MOJ ACHCTBUEM MarHUTHOTO
OJISL.

2. C noMOIIBK KakKoro mpaBWjia ONPEAENSAIOT HANpaBJIECHWE WHAYKIMOHHOIO
TOKa?

1) [IpaBuio mpaBo pyKu.

2) [IpaBuio OypaBuuka.

3) [IpaBuiio eBOU pyKH.

4)  IlpaBuio JleHua.

3. VYKaXuTe BCE INMPAaBWIBHBIE YTBEPKICHHUS, KOTOPBIE OTPAXKAIOT CYIIHOCTH
ABJICHUS DJICKTPOMAarHUTHOM MHAYKIUU: «B 3aMKHYTOM KOHTYpE JJIEKTPHUYECKUN
TOK IOSIBJISETCA. .. »

1) ... €CJIM MAarHUTHBIN TOTOK HE MEHSETCS.

2) ... €CJIM MAarHUTHBIN ITIOTOK HE PAaBEH HYJIIO.

3) ... TIpHA YBEJIMYEHUU MATHUTHOTO MOTOKA.

4) ... IPU YMEHBIIIEHUU MAarHUTHOTO MOTOKA.

4. Uto ompenenseTcss CKOPOCTbIO HM3MEHEHUsS MAarHUTHOIO IIOTOKa Yepe3
KOHTYp?

1) NHAyKTUBHOCTH KOHTYpA.
2) OC unaykuum.

3) MarauTtHast UHIY KLU

4)  WHIyKUMOHHBIN TOK.

S. Ha pucynke mnokazaH Tpauk 3aBUCUMOCTH MAarHUTHOTO IIOTOKa,
MIPOHU3BIBAIOLIETO KOHTYP, OT BpeMeHH. Ha KakoM U3 y4acTKOB rpaduka B KOHTYpe
He Bo3HuKaeT DJ1C nHaykuum?



1) 1. ®,B6 A

84—
2) 2. , ‘| >
3) 3. 4t/ |
4) 4. b >

0 I f,.c

4 - — — — 4 i 4

3

6. Cuna TOka B KaTylmike yBeauuywiach B 2 pa3a. BriOepute BepHOe
yTBEPKJICHHUE.
1) NHIyKTUBHOCTb KaTyIIKU YBEIUYUIACh B 2 pa3a.
2) NHAyKTUBHOCTH KaTYIIKU YBEJIMYWIACH B \2 pas.
3)  HWHAYKTUBHOCTH KaTyIIKW YMEHBIIWIACH B 2 pasa.
4) NHIyKTUBHOCTD KaTyIIKN HE N3MEHMWIIACH.
7. Kak yMeHbIINTh MHIYKTUBHOCTH KaTYIIKH C JKEJIE3HbIM CEPJICYHUKOM IpPHU

YCIIOBUH, YTO rabapuThl OOMOTKH (€€ /UIMHA U TONEPEYHOE CEYEHHE) OCTaHyTCs
HEU3MEHHBIMU?

1)  YMeHbLIUTH YKCTIO BUTKOB.

2)  YMEHBLIUTH CUIIy TOKA B KaTylLIKE.

3) BBIHYTB K€JI€3HBIN CEPIICUHHUK.

4)  YBenuuyuTh TOJUIMHY OOMOTKH.

8. Cuna Toka B KOHTYpE YBEJIIMUWIACh B JBAa pa3a. Y KaKUTE BCE MPABUIIBHBIC
YTBEPKJICHHUS.

1) DHeprus MarHUTHOTO TOJISI KOHTYpa YBEJIMYMWIIACh B B pa3a.

2) DHeprus MarHUTHOTO TOJIsI KOHTYpa YBEJIMYMIIACH B YETHIPE pa3a.

3) DHEPrusi MAarHUTHOTO TOJIS1 KOHTYpa YMEHBIINIIACH B JIBA pasa.

4) DHEPrusi MAarHUTHOTO TTOJIS1 KOHTYPa HE U3MEHUIIACK.

9. Kakoe maTtemaTHueckoe BBIpaXEHUE CIyX uT i onpexnenenus IJ(C
WHIYKIUU B 3aAMKHYTOM KOHTYpE?

1) —AD/4t. 2) IBAl sina. 3) BScosa. 4) BSsinao.

10. Kak HyXHO H3MEHUTh HMHAYKTHUBHOCTb KOHTYpa, Il TOrO 4YTOOBI MpHU

HEU3MEHHOM 3HAYEHUU CUJIBI TOKA B HEM DHEPTUsl MATHUTHOTO TOJISl YMEHBIINIIACh
B 4 paza.

1)  VYmeHbuTh B ABa pasa.

2)  YMeHbIIUTH B YETHIPE paza.

3) YBenuuuTs B JBa pasa.



4)  YBenuuyuTh B YETHIPE pasa.

OTBETbI
1 2 3 4 5 6 7 8 9 10
2 4 34 2 3 4 3 2 1 2

Ouenounoe cpeacrso 1.6
Tect mo Teme «MexaHHYECKHE KOJICOAHUA Y BOJTHBLD)

1. Kakue u3 mepedncieHHbIX HUXKE KOJIEOaHUM SBISAIOTCS BBIHY)KIECHHBIMH?
YKaxuTe BCE MPABUIbHBIE OTBETHI.

1) Konebanus kayeneii, packaunBaeMbIX YE€JIOBEKOM, CTOSIILIUM Ha 3eMIIE.

2)  Konebanuss rpy3a Ha HUTH, OJHMH pa3 OTBEICHHOIO OT MOJOXKEHHS
PABHOBECHS U OTITYLIEHHOTO.

3)  Konebanusa nuddy3opa rpoOMKOrOBOPUTEIIS BO BpeMsl pabOThl IPUEMHHUKA.
4) Konebanus vaiek prlua’kHbIX BECOB.

2. [ToxBemeHHbpld HA HUTH Tpy3 COBEpIIaeT Maible KoseOaHus. Cuuras
KOJICOaHMS HE3aTyXalIIUMHU, YKAKUTE BCE MPABUIIbHBIE YTBEPKIACHUS.

1)  UYeMm qimHHEE HUTH, TEM OOJBIIIE YACTOTA KOJICOaHUH.

2) [Ipy npoXOXKIEHHH TPYy30M TIOJOKEHHS PABHOBECHUS CKOPOCTH TIpy3a
MaKCUMaJIbHa.

3) I'py3 coBepiraeT nepuouuecKoe JTBUKEHHUE.

4) [Tepuon konebanuii 3aBUCUT OT AMILIATYBI.

3. Ha pucyHke mnpencrtaBiieH rpaduk 3aBUCUMOCTH MOTEHIMAIBHOW 3HEPTUU
MaTEMaTUYeCKOro MasiTHUKA (OTHOCUTENBHO TMOJOKEHUS €ro paBHOBECHS) OT
BpeMeHu. KakoBa monHas MexaHu4ecKkas 3HEprusi MasTHHUKAa B MOMEHT BPEMEHH,
COOTBETCTBYIOIIMIA Ha rpaduke Touke D?

1) 4 Ix. E,, Tx A
2) 16 Ox. 16
3) 12 Tx. \p

4) 8 k.

2Y

0 | 2



4. Kakoe u3 npuBeeHHBIX HU)KE BBIPAKEHUI ONpENeseT Nepuo KojJeoaHun
rpy3a Maccou 7, NOJIBEIIEHHOIO Ha MIPYKUHE KECTKOCTHIO k?

1 1
2m |1 2w |m 2w |1 2w (m
1) /5, 2) /;, 3) /E’ 4) /;

5. Kak wu3menutTcss nepuoa KoneOaHMl MaTEMaTHYECKOTO MAsTHHUKA, €CIU
JUTMHY HUTH YMEHBIIUTH B 4 pa3a?
1)  Ywmenbuutes B 4 paza. 3) YBenuuurtcs B 4 paza.
2) YMeHbIINUTCSA B 2 pasa. 4) YBenuuutcs B 2 pasza.
6. Ha pucynke npuBenieH rpaduk rapMOHUYECKUX KoJieOaHUN. YKaXKUTE BCE
MIPABUJIbHBIC YTBEPKICHUS.
o 1)  Awmmutyna koinebaHuil paBHa 2
21/ ! CM.
- ; y el 2)  Ilepuon konebanwuii 2 c.
. 3)  Yacrota konebanwmii 0,5 I'm.
; 4)  Cpemy  yTBEpPKIEHMH  HeET
MPAaBUJIBHOTO
7. KakoBbI CBOMCTBA MPOJIOIBHBIX BOJH? YKAXKUTE BCE MPABUIBLHBIC OTBETHI.

1) OTH BOJIHBI MOTYT PacIpOCTPAHATHCS TOJIBKO B Ta3ax.

2) [IpososibHBIE BOJIHBI MPEACTABIAIOT COOOM UepeayIoIIrecs] pa3peKeHus U
COKaTHSL.

3) Yactuusl cpeabl OpH KOJEOAHMUSX CMEIIAIOTCS BAOJb HAMpPaBICHUS
pacnpocTpaHEeHHUs! BOJIHBI.

4)  Yactuusl cpeapl OpU  KOJeOAaHUSAX  CMEIIAIOTCS  MEPHEHAUKYJISPHO
HaIpaBJICHUIO PACIPOCTPAHEHUS BOJIHBI.

8. B kakux HampaBJeHHUSX COBEPIIAIOTCS KOJIeOaHUs B TIOTIEPEUYHON BOJIHE?
1)  Bo Bcex HampaBieHUSIX.

2) TonpKO MO HAITPABJIIEHUIO PACITPOCTPAHEHUS BOJIHBI.

3) TonpKO NEPNEHANKYISPHO PACIIPOCTPAHEHUIO BOJIHBL.

4) Cpenu OTBETOB HET MPABUIBLHOTO.

9. YcTaHOBUTE COOTBETCTBUE MEXKIY TPUMEPAMU U (DU3UUECKUMU SIBJICHUSIMU,
KOTOpBIE 3TH NPUMEPHI WUIIOCTPUPYIOT. I KaXI0ro NpuMepa MpOsBICHUS
bu3nUecKuXx sSBJICHUN U3 MEPBOTO CTOJIONA MOJ0EpUTE COOTBETCTBYIOIIEE HA3BaHUE

(u3MYECKOTO SIBJICHUS U3 BTOPOTO CTOJOIIA.
[TPUMEPBHI OU3NYECKHUE ABJIEHUA



A) 3xo0 B Jecy 1) Orubanue 3ByKOM MPEmsITCTBUS
b) onpenenenue rinyOunbl Bojoéma c2) fIBieHHME TOJHOTO BHYTPEHHETO
MOMOIIBI0 HABUTAIIMOHHOTO TPUOOpa OTPaAKESHHUS
3X0JIOTA 3) OTpaxkeHue cBera

4) OTpaxkeHue 3ByKa OT MPENATCTBUS
3anuimmre B TaOIUILy BBIOpaHHBIE ITU(DPHI 11O COOTBETCTBYIOIIMMU OyKBAMH.

A b

10. Kakue u3 nepedyucieHHbIX HUKE BOJH SBIIIOTCS MONEPEYHBIMUA? Y KAKHUTE
BCE MPABUJIbHBIE OTBETHI.

1) BoJiHbI HAa TOBEPXHOCTU BOJBI.

2) 3BYKOBBIE BOJIHBI B ra3ax.

3)  PaguoBoiHBI.

OTBETbBI
1 2 3 4 5 6 7 8 9 10
1 23 2 2 2 4 23 3 44 13

OuenouHnoe cpeacrso 1.7
TecT Mo TeMe «JIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHbD)

1. Kak m3MeHHUTCS yacToTa 3JeKTPOMAarHUTHBIX KojieOanuii B KoHType L — C,
€CJIM DJIEKTPOEMKOCTh KOHAEHCATOPA YBEJIMUHUTh B YETHIPE paza?

1)  VYBenuuurcs B 4 pa3sa.

2)  VYBenuuuTcs B 2 pasa.

3)  VYmenbwuTcs B 4 pasa.

4)  YMeHblIUTCA B 2 paza.

2. 3HaueHHE CWJIbl TEPEMEHHOTO TOKa, HM3MEPEHHOE B aMIiepax, 3aJaHo
ypaBHenueM i = (), Isinl(00xt. YkaxuTe Bce NPaBUIbHBIE YTBEPKIACHUS.

1) Ammuntyna cuiibl Toka 0,1 A.

2) ITepuon pasen 100 c.

3)  Yacrota pasna 50 I'm.

4)  Huxmmueckas yactora 100 pan/c.

3. JlaHbI cleAyIONMe 3aBUCUMOCTH BEJIUYHH:



A) 3aBUCHMOCTh HAIpsDKEHUsT Ha KOHJEHCAaTOpe OT BPEMEHHM B KOJeOaTeabHOM
KOHTYpE, YUYUTHIBAS, YTO B HAYAJIbHBI MOMEHT BPEMEHH KOHAEHCATOP 3apsKEH.

b) 3aBUCMMOCTB 3HEPrUM MarHUTHOTO MOJISI KATYIIKH C TOKOM OT CHJIbI TOKA B HEW.
B) 3aBucHMOCTh JUIMHBI H3JIy4aeMOW 3JEKTPOMArHUTHOW BOJHBI OT YacTOTHI
Kosie0aHui 3apsiia B METAILIMYECKOM IIPOBO/IHUKE.

VYcTaHOBUTE COOTBETCTBUE MEXIYy ATHUMU 3aBUCHUMOCTSMU M BUJAMHU TpauKOB,
o0o3HayeHHBIX Idpamu 1-5. Jna kaxmon 3aBucuMoctu A—B moabepure
COOTBETCTBYIOIMI BUJ rpadyka U 3alUIINTE B TAOIUIYy BHIOpaHHBIE HUQPHI MOA
COOTBETCTBYIOIIUMH OyKBAMH.

1) 2)

A Al A

fad
o

4) 5)

A

Y

\J
Y

Y

0 0 0

4. Kakum oOpa3zom ocymiecTBisieTcsl nepeiada 3JICKTPUUECKOW JHEPTruu W3
NepBUYHON OOMOTKHM TpaHchopMaTopa BO BTOPHUHYIO OOMOTKY? YKaXUTe BCe
MIPaBUJIHLHBIC OTBETHI.

1)  UYepes mpoBoaa, COeIUHSIIONIME OOMOTKH TpaHcpopmaTopa.

2) C mnoMOIIbI0 TEPEMEHHOT0 MATrHUTHOTO TI0Jis, MPOHMU3BIBAIOIIETO 00€
KaTYIIKU.

3)  C noMouibio 3IEKTPOMATrHUTHBIX BOJIH.

4) [IpaBUIIBHBIX OTBETOB HET.

5. Kakoe w3 TmpUBENECHHBIX HIKE BBIPAKEHUN ONpPEICIseT IOHATHE
3JIEKTPOMArHUTHOE MOJIE?

1) [Iporecc pacnipocTpaHeHus: KoJIeOaHUM 3apsKEHHBIX YaCTHII.

2)  Ocobas d¢dopma MaTepuu, OCYIIECCTBISIONIAS B3aUMOJACHCTBUE MEXIY
3apsHKEHHBIMU YaCTUIIAMH.

3) Ocobas ¢opma wmaTepun, OCYIIECTBISIONMIAS B3aUMOJCUCTBHE MEXIY
JIFOOBIMY YaCTULIAMH.

6. B mnepBuunoii o6MoTke TpanchopmaTtopa 100 BHTKOB, BO BTOPHUYHOU
oOMoTke — 20. BeibepuTe Bce mpaBUiIbHBIE YTBEPIKICHHUS.
1)  Tpancdopmarop sIBISIETCS TOHUKAIOIIUM.



2)  TpancdopmaTop SBISIETCS MOBBIMIAIOIIM.
3) Kosdbdumment tpanchopmaruu pasex 0,2.
4)  Koaddumuent tpanchopmaruu paseH 3.

7. [Iponomwxkure dpasy: «INeKTpOMarHuTHasE BOJIHA — 3TO ...». Beibepute Bce
MpaBUJIbHBIE YTBEPIKICHHUS.

1) ... TIpOLIECC pacpOCTPaHEHUs KOJICOAHUM ANEKTPUUECKON HAMIPSKEHHOCTH U
MarHUTHOM UHTyKIIUH.

2) ... Kpardaiilliee pacCTOSIHUE MEXKy ABYMSI TOUKaMH, KOJCOIIONIUMUCS B
OJIMHAKOBBIX (hazax.

3) ... TIPOIIECC pacpOCTpaHEHUs KOJICOaHUI 3apsyKEHHBIX YaCTHIL.

4) ... TIPOLECC PaCIpPOCTPAHEHUs SJIECKTPOMATHUTHOTO TOJISI OT MCTOYHUKA

KoJICOaHUH B IIPOCTPAHCTBC.

8. Kak opueHTHpoBaHBI BEKTOpPbl MAarHUTHOW HMHIYKIMH B, snexTpuyeckoin

— —

HanpsokeHHOocTH E  m ckopocth 9 1O OTHOWIEHWIO JApPYr K JOpyry B
BHGKTPOMaFHI/ITHOﬁ BOJ'IHG?

1) BLE|®;

2) BLlY,E|T;

3) BLEL79;

4 BIEID.

9. Kakoe ycrpoiictBo B mnpuémuHuke IlomoBa peructpupyer mnpuém
ANEKTPOMATHUTHBIX BOJIH?

1) DJIEKTPOMAarHuTHOE perie.

2) Korepep.

3)  AHreHHa.

4) DIIEKTPHUUYECKUM 3BOHOK.

10.  IIpomomxkure Pppasy: «IIporecc HamoxkeHUs KoJieOaHUM OHOM YacTOTHI Ha
KOJIEOaHUs IPYTOM YaCTOTHI Ha3bIBACTC. .. ).

1) ... PaIuOCBSI3b.

2) ... ICTEKTUPOBAHHUE.
3) ... MOJLYJISILIUSL.

4) ... paauoIOKaIusl.

OTBETbI
1 2 3 4 5 6 7 8 9 10




4 13 A-1 2 2 14 134 3 2 3
b-4
B-3
Ouenounoe cpeacrso 1.8
Tect nmo reme «Ilpupoaa ceera»

1. [Ipu mepexome cBeTa W3 BakyymMa B TPO3PAvHYIO0 Cpeay C aOCOTIOTHBIM
MoKa3aTesieM MPeJIoOMIICHUS # = 2 CKOPOCTh PacIpOCTPAHEHHUSL. . .
1) ... YBEIIMUYMBAETCS B 2 paza.
2) ... OCTaeTCsl HEM3MEHHOM.
3) ... YMEHBIIIAeTCsA B 2 pasa.
2. JInst Hax o ACHUS MPEIeIbHOTO YTJia MPY MaICHUH JTyda Ha TPAHUILY «CTEKJIIO-

BOJIa» HY>KHO KCIIOJIb30BaTh (hopmyJty. BeiOepute Bce IpaBUiIbHbIE OTBETHI.
1) SIN 0o =N¢/ N, 2)SIN O =N¢" N 3) SIN 0y = N / Ne.

3. JIyuy mepexoaut U3 BoAbl B ckunuaap. Ha kakom W3 pUCYHKOB MpPaBUJILHO
n3o0paxeH xox ay4da? Ilokazarens mpenomiienns Boasl 1,33, ckunmaapa — 1,6.

CKMNugap cCKMNugap CKMNuaap CKMNuaap
BO O BOOa BOOa BOOa
1) 2) 3) 4)
4. VYron nagenus igyda paBeH 50°. Yron oTpaxeHus Jiyda paBeH.
1) 90°. 2) 40°. 3) 50°. 4) 100°.
5. [Ipeamer nHaxomutcs ™mexay ¢okycom F u  gBoitHeiM  ¢dokycom 2F
pacceuBarolieit JinH3bl. M300pakeHue nmpeamera ...
1) ... MHUMOE, IPSIMOE, YBEITMYEHHOE.
2) ... ICUCTBUTEIIBHOE, IEPEBEPHYTOE, YBEIUYEHHOE.
3) ... MHUMOE, IPSIMOE, YMEHBIIIEHHOE.

4) ... ICUCTBUTEIIBHOE, IEPEBEPHYTOE, YMEHBIICHHOE.



6. CBETOBOM MyYOK BBIXOJUT U3 CTEKJIA B BO3AYX. UTO MPOUCXOUT MPHU ITOM C
YaCTOTOM AJIEKTPOMArHUTHBIX KOJeOaHUW B CBETOBOM BOJHE U CKOPOCTHIO HX
pacrpocTpaHeHus?

1) YacroTa 1 CKOPOCTh YBEJIMYUBAKOTCS.

2) YacToTa — yBeIMYMBACTCSA, CKOPOCTh — YMEHBIIIAETCS.

3) YacToTa 1 CKOPOCTh HE U3MEHSIOTCHL.

4) YactoTa — HE UBMEHSETCA, CKOPOCTh — YBEJIMUNBACTCSI.

7. dusnueckas BEJIMYNHA, PaBHASI OTHOLICHUIO CBETOBOIO MOTOKA, MAJAIOIIETO
Ha MOBEPXHOCTb, K IUIONIAX 3TOM MOBEPXHOCTH, HA3bIBACTCS ...
1) ... CHJIOM CBeTa.
2) ... SIPKOCTBIO.
3) ... OCBEIICHHOCTBIO.
4) ... TEJIECHBIM YTJIOM.
8. VYKkaxuTe TOUKy, B KOTOPOH HAaXOJUTCS U300pakKeHUE CBETAIICHCA TOUKU S
(cM. pHCYHOK), cO3/1aBa€MO€ TOHKOM cOOMparoIieu JIUH30il.
1) 1. S
2) 2. ¥ 1 *4
3)3. — —
4)4. F F 0| +F 2F
2.
9. YcraHoBUTE COOTBETCTBUE MEXKIY ONTUYECKUM IPUOOpOM (YCTPOHCTBOM) U

THUIIOM I/I306pa)KeHI/I$I, IMIOJIYYCHHBIM C €T'0 IIOMOIIBIO.

Onrtuueckue npudopsl Tun uzo0OpaxeHus

A) MynpTuMmenua npoektop |l)  YMeHblIEHHOE, MHUMOE.
b) /IBepHoii ria3ok 2)  YBenuuyeHHOE, ACHCTBUTEIIBHOE.
3)  YMeHbleHHOE, AEHCTBUTEIBHOE.

4)  YBenuueHHOE, MHUMOE.

A b

OTBeEeT:

10. BriOepute Bce BEpHbIE YTBEPKIACHUS O (PU3NUECKUX SBIICHUSX, BETMUMHAX U
3aKOHOMEPHOCTSX. 3aUIIUTE MUQPPHI, O]l KOTOPHIMU OHH YKa3aHBI.

1) B ogHOpOIHOM TPO3pavyHOM CPEAE CBET PACTPOCTPAHACTCS MPSAMOJIUHENHO.
2) Ilpum mnpenoMieHUU OSJIEKTPOMATHUTHBIX BOJIH Ha TPAHULE JBYX Cpel
CKOPOCTb BOJIHbI HE U3MEHSIETCS.



3)

SIBIIEHME MTOJHOTO BHYTPCHHEI'O OTPAXXCHHA MOKET Ha6J'II-0I[aTBC$I TOJIBKO

IPU yIJIax NafeHus OOJIbIIe MPEAETbHOTO.

4)  CoOwuparomas JMH3a MOXET JaBaTh KaK MHUMBIC, TaK U JICHCTBUTEIHHBIC
U300paKeHMUs.
OTBETbI
3 4 5 6 7 8 9 10
3 2 3 3 4 3 2 21 134
OuenouHnoe cpeacrso 1.9
Tect o Teme «BoJiIHOBBIE CBOIICTBA CBETA»
1. Kak u3MeHuTCs AJIMHA BOJIHBI KPACHOTO M3ITyYEHHUsI MIPU MEPEX0JIE CBETA U3
BO3/yXa B BOay?
1)  Ywmenbaercs.
2)  YBenuuuBaeTcs.
3) He uzmensercs.
2. Kakoe W3 mNpHUBENEHHBIX HWKE BBIPAKECHUN ONPEAEISAET IOHATHE
UHTEpPEPEHLINH?
1) HanoxxeHnne KOrepeHTHBIX BOJIH.
2) PaznoxeHne cBeTa B CIIEKTP NMPU MNPETOMIIEHUH.
3)  OrubanHue BOJTHOU MPENATCTBHIA.
3. Kaxoe u3 HaOmonaeMbIx sIBIEHUN 00bsicHAETC Tudpakiueit ceta?
1)  Hznmydenwue cBeTa JJaMIION HaKaJWBaHUS.
2)  PamyxHas okpacka KOMIAKT-TUCKOB.
3)  PagyxHas okpacka TOHKMX MBUIbHBIX MJICHOK.
4)  Panyra.
4. CBeT KaKoro 1BETa MEHbIIIE IPYTUX OTKIOHSAETCS MPU3MOM CIIEKTPOCKOoma?
1) ®uroneToBOroO.
2) Cunero.
3) 3eneHoro.
4)  KpacHoro.



5. Kakwue n3 npuBeICHHBIX HIDKE BRIPAKEHUH SBIISIOTCS YCIOBUEM HAOIIOICHUS
TJIABHBIX MAaKCHMYMOB B CIIEKTpe AUGPAKIIMOHHON PEMIETKA C MEPHOJAOM d TOJ
YIJIOM @7

1) dsingp=kA.

2) dcosop=kA.

3) dsinp=02k+1)12.

4) dcoso=02k+1)12.

6. Kakoe siBeHHE T0Ka3bIBAET NOMEPEYHOCTh CBETOBBIX BOJIH?
1)  Hucnepcus.

2) OTtpaxenue.

3) IIpemomienue.

4)  Ilonsapuszanus.

7. Kakoe W3 mepednclieHHBIX HUKE BJIEKTPOMArHUTHBIX W3IIyYEHUH HMEET
HAaUMEHBIIYIO JUTMHY BOJIHBI?

1) N3nydyenne BUAMMOro CIEKTpa.

2) PannoBomHEI.

3) PeHTreHoBckoe u3inydeHue.

4)  YapTpaduoiieTroBoe U3ITyUCHHUE.

8. Ykaxutre Bce NpaBWIbHBIE OTBETHl. J[B€ CBETOBBIE BOJHBI SIBISIOTCS
KOTEPEHTHBIMH, €CIIH ...

1) ... BOJIHBI UMEIOT OJIMHAKOBYIO 4acTOTy (Vi = V7).

2) ... BOJIHBI UMEIOT TTOCTOSTHHYIO pa3HoOCTh (a3 konedanuit (A = const).

3) ... BOJTHBI UMEIOT OJMHAKOBYIO YaCTOTY (V| = V) ¥ MIOCTOSIHHYIO Pa3HOCTh (ha3

Kojebanwuii (A@ = const).
4) ... BOJIHBI UMEIOT Pa3HyI0 4acToTy (Vi # V2) ¥ MOCTOSIHHYIO Pa3HOCTh (a3
Kojebanwmii (A@ = const).

9. Kakne W3 H3IydeHHMI HCNOJB3YIOTCA IUISI HCCIENOBAHUS CTPYKTYpPBl H
BHYTPEHHHUX J€(EKTOB TBEP/IbIX T€A U KOHCTPYKLIUNA?

A. YabTpaduoneToBoe u3mydeHuUE. ) A.

b. 'amma-n3nyuenue. 2) AuB.

B. Buaumoe nsnyueHue. 3)  A,B, L

I'. PannoBoJIHBL. 4) Bu .

J1. PEHTT€HOBCKOE M3JIy4YEHHUE.



10. Ha pucyHKe TpPHUBEICHBI CIICKTP TMOTJIOMICHUS Pa3peKECHHBIX aTOMapHBIX
MapoOB HEM3BECTHOTO Ta3a (B CEpEIMHE) M CIIEKTPHI MOTIIOMICHHSI TAPOB BOJAOPOIa U
reaus. B coctaB HEM3BECTHOIO Ta3a BXOAUT(-T) ...

1)  Bomnopon.
H 2) I'enui.
3) Bonopon u renuii.
m ras 4)  Hu Bogopon, HU reyuil.

He

11. JIBa aBTOMOOWMJIS ABMKYTCS B OJHOM M TOM JK€ HaIlpaBJICHUU CO CKOPOCTSIMHU
V] U V2 OTHOCUTENBHO TMOBepXHOCTH 3emid. CKOpOCTh CBeTa OT ¢hap IMEepBOTO
aBTOMOOWJISI B CHCTEME OTCUETa, CBSI3aHHOU C IPYTUM aBTOMOOMIIEM, paBHa:

1) c+ (v + ).

2) C.

3) c+(vi-vy).

OTBETbI
1 2 3 4 5 6 7 8 9 10 11
1 1 2 4 1 4 3 3 4 1 2

Ouenoynoe cpeacrso 1.10
Tect no Teme «@U3MKa ATOMA U ATOMHOI0 SIAPA»

1. Kakue W3 NpUBENEHHBIX HHMKE YTBEPKACHUI COOTBETCTBYIOT CMBICITY
noctynatoB bopa? Ykaxute Bce MpaBUIbHBIE OTBETHI.

1) B arome 31eKTpOHBI IBUXKYTCS IO KPYTOBBIM OPOUTAM U U3ITy4atOT IIPU 3TOM
AIIEKTPOMATrHUTHBIE BOJIHBI.

2)  ATOM MOXET HaXOAUTCS TOJIBKO B OAHOM M3 CTAllMOHAPHBIX COCTOSHHM, B
CTAI[MOHAPHBIX COCTOSIHUSX aTOM SHEPTHUIO HE U3IIyYaeT.

3) ATOM COCTOMT M3 f[pa W 3JEKTPOHOB. 3apsj U IMOYTH BCA Macca aToma
COCpPEOTOYEHBI B SAJIPE.

4) Ilpm mnepexone M3 OJHOIO CTAlMOHAPHOTO COCTOSIHUS B JIPYyro€ aTroM
MOTJIOIIAET WU U3Iy4YaeT KBaHT 3JEKTPOMArHUTHOTO U3JIyYEHHUS.

2. Kakoe siBaeHue HCITOJIB3YECTCs B OIITHYCCKHUX KBAHTOBBIX reHepaToan‘?



A. CrlOHTaHHOE U3JTy4YE€HUE.
b. MaaynunpoBaHHOE U3ITy4YECHHE.

1) A. 2) b. 3)Aub. 4) Hu A, nu b.

3. CpaBHHTE CWIBI IEPHOTO MIPUTSHKEHUS MEK LY JBYMS IPOTOHAMH Fpp,, AByMS
HEUTpOHAMHU Fyy,, @ TaKKe MEXKIY IPOTOHOM U HEUTPOHOM Fpy.

1)  Fun> Fpn> Fpp. 3) Fan= Fpn = Fpp.

2)  Fun=Fp> Fpp. 4) Frn< Fpn < Fpp.

4. Yro o3HauaroT nudpsl y aapa aroMa azora [;N?

1) 7 — 4HCIIO 3NEKTPOHOB, 14 — 4KCI0 NPOTOHOB.

2) 7 — 9UCI0 HEUTPOHOB, 14 — YKCIIO MPOTOHOB.

3) 7 — 9uCI0 MPOTOHOB, 14 — YKMCIIO MPOTOHOB U HEUTPOHOB.
4) 7 — 9UCIO PIEKTPOHOB, 14 — yucI0 HEUTPOHOB.

5. Yrto npencrasisieT codboi B-uznydenue?

1) [ToTOK OBICTPBIX AIEKTPOHOB.

2)  IloTOK HEUTPOHOB.

3) ITOTOK KBAaHTOB JIEKTPOMATHUTHOI'O U3JIyYEHHUS.
4) IToTok sipep renus.

6. DeMeHT AX WCIIBITAT o-pacmoaj.
KaxkoiizapsaumaccoBoeuncnoOy1eTyHOBOrodjieMeHTayY ?
1) Az+1Y. 2) A_4Z_2Y. 3) A'22_4Y. 4) Az_lY.

7. KakoBO COOTHOILIEHHE MEXIY MAacCOM paIMOAKTUBHOIO siapa M, U cymMon
Macc CBOOOJHBIX MPOTOHOB Z'm, U CBOOOJIHBIX HEUTPOHOB N-m,, U3 KOTOPBIX
COCTAaBJIEHO 3TO SAPO. Y KAXKUTE MTPABUIIbHBINA OTBET.

1) M,=(Zm,+ Nm,).

2) M,<(Zm,+ Nm,).

3) M,> (Zm,+ Nm,).

8. Jlan rpauk 3aBUCUMOCTH YHCJIa HE pacHaBLIMXCS s/iep dpOusi OT BPEMEHHU.
KakoB nepuoj nosiypacmaja 3Toro u30Tormna 3pous?



1) 50mu.

N.10%A
2) 100 4.
160
3) 150 4.
4) 200 q. R0
0 100 200 7.y
0. Kakoe w3 NMpUBENCHHBIX HHUXKE BBIPAXKEHHM ONPEACNSACT IMOHATHE LEeMHas

AllepHas peakuus’? YKaKUTe IPaBUIIbHBIN OTBET.

1)  Ilpoumecc camoIpou3BOJBHOTO pacmajza sjAep AaToOMOB  HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB.

2) [Iponiecc mpeBpamieHuss aTOMHBIX SIAEp, MPOUCXOIAIIAN B PE3yIbTaTe HUX
B3aMMOJICHCTBUS C AJIEMEHTAPHBIMU YaCTULIAMH WM JAPYT C IPYTOM.

3) IIpouecc neneHuss aTOMHBIX SA€P HEKOTOPBIX XMMUYECKHX 3JIEMEHTOB,
MPOUCXOAIIUA N0/ JEHUCTBUEM HEUTPOHOB, OOpa3yIOMIUXCS B IMPOIECCE caMoi
AJIEPHOM pEaKLvu.

10.  Kakue BemiecTBa M3 MEPEUMCICHHBIX HUKE MOTYT OBITh HCIIOJIH30BaHBI B
AJIEPHBIX PEAKTOPaxX B KAYECTBE 3aMeIJIUTENIC HEUTPOHOB?
A.T'pajpur. b. Kagmuii. B. Tsxenas Boga. I'. bop.

1) AuB. 3)Aub.
2) Bul. 4Burl.
OTBETBI
1 2 3 4 5 6 7 8 9 10
24 2 3 3 1 2 2 1 3 1

Ouenounoe cpeacrso 1.11
Konrpoabnas padora Nel
«OCHOBBI MEXaHUKN»

Bapuant Nel

Nel. MaTepuanbHON TOUYKON MOKHO CUMTATH TEJIO B CIy4asiX, €CJIA MOKHO
npeHeopeyb

1) ToBKO BpallleHHEM Tesa 2) TOJBKO JIBUKEHUEM TeJla

3) BceMu pa3zmepamu Tea 4) Tonpko GhopMon Tena

Ne2. Cucrema orcuéra COCTOUT U3
1) Tena oTcy€Ta U CUCTEMBI KOOPIUHAT
2) cucTeMbI KOOPJAMHAT U 4acOB



3) Tena orcuéTa U 4acoB
4) Tena oTcuéra, CUCTEMbI KOOPJMHAT U YACOB

Ne3 B mexanuke cijia 0003Ha4aeTcs
1) R, 2) t, 3)a, 4) F.

Ne4. B mexaHuKe eTMHUIIEH H3MEPEHUS YCKOPEHHUS SIBIISIETCS
1) m/c, 2) m/c?, 3) m?/c, 4) m2.

No5. ®opmymna, Beipaxkaroniasi BTopoit 3akoH HeroToHa
1) F=ma, 2) F=mg, 3) F=ma, 4) F =mg.

No6. Cuna nputsxkenus si610ka k 3emsie paBHa 2 H. C kakoil o MO0 CUJIOM
A0JI0KO MPUTATUBAET K ceOe 3emitro?
1) 2H, 2)-2 H, 3)0H, 4) 20 H.

No7. Cuna BCEeMUPHOTO TATOTEHUS 3aBUCUT
1) ot yckopeHusi CBOOOTHOTO MaICHHUS, 2) TOJIBKO OT MaccChl TeM,
3) OT Macchl Te U PACCTOSTHUS MEXIY HUMU, 4) OT CpeJibl, B KOTOPYIO
MTOMEIIEHBI TENA.

No8. Manbsunk maccoii 50 Kr coBepiaeT NpbKOK B BEICOTY. Bec Tena, Bo BpeMs
IIPBDKKA IPUMEPHO PaBEH
1) 500 H, 2) 50 H, 3)5H, 4) 0 H.

No9. C kakoii cuioit JaBUT TeJI0 Maccoy 2 KT Ha 1oJi JudTa, MoJHUMAIOIIETOCs C
YCKOPEHUEM 3 M/c%, HAllpaBIIEHHBIM BEPTUKAIBHO BBEPX?

Nel0.K Hutn noasemieH rpy3 maccou | kr. OnpenenuTs Cuily HaTsKEHUS HUTH,
€CJIi HUTh C IPy30M MOJHUMATh C YCKOpEHUEM 5 m/c2.

OTBETbBI

1 2 3 4 5 6 7 8 9 10

3 4 4 2 3 1 3 4 20H| 5H
Bapuanr 2.
Nel. Teno sBnsieTCs MaTepUaIbHOM TOYKOU
1) B moOom ciiyvae
2) ecnu paccTosiHUE, TPOXOJIUMOE TEJIOM, MHOTO OOJIbIIIE pa3MEPOB 3TOrO Tella
3) ecau mMacca Tejla MHOTO MEHbIIE MAacc TeJl, OKPY’KaIOIINX €ro
4) ecnu TeJO ABUKETCSI PABHOMEPHO

Ne2. Jlnst onpeneneHus MOJI0KEHUS ABIKYIIETOCS Tela B TI000 MOMEHT BpEMEHU
HEOOXOUMBI



1) Tesno oTcuéra U HEMOABUIKHOE TEJIO PSAAOM C HUM

2) Teno oTcy€Ta U CBA3aHHASA C HUM CHCTEMa KOOpAHHAT

3) mpuOOPBI 1151 U3MEPEHUS PACCTOSHHS U BPEMEHU

4) Teno oTcy€Ta, CBSI3aHHASI C HUM CHUCTEMAa KOOPAMHAT U IPUOOP AJIA U3MEPEHUS
BpPEMEHHU

Ne3. B mexannke kodddunmeHT TpeHust 0003HadaeTcs
1) R, 2) u, 3) a, 4)F.

Ne4. B mexaHuke eTMHUIIEH U3MEPEHUS CUIIBI SIBIIECTCS
1) m/c, 2) m/c?, 3)H, 4) Kr.

No5. @opmyna, BeIpakaroiiasi 3aKOH BCEMUPHOTO TATOTCHUS
mm,

1) F=ma, 2) F=mg, HF=G—=, 4) F=G
r

m,m,

2
r
No6. Manpunk maccoii 50 Kr coBepIIaeT NpbLKOK B BEICOTY. Cua TSXKECTH,

JEHCTBYIOIAsl HA HErO BO BPEMS IIPBIKKA IPUMEPHO PaBHA
1) 500 H, 2) 50 H, 3)5H, 4) 0 H.

No7. Cuna TpeHus CKOJIbKEHUS

1) 3aBUCHUT OT CKOPOCTHU JBMKCHUS T€da,  2) 3aBUCUT OT Beca Tejla U poja
MTOBEPXHOCTH,

3) 3aBUCUT OT Beca TeJla U IUIONIAA1 TOBEPXHOCTH, 4) He 3aBUCHUT HU
OT Yero.

Ne8. ITon nevictBueM cuiibl 3 H npyxuHa yanHuiacs Ha 4 cM. Uemy paBeH
MOJYJIb CHJIbI, IO/ IEUCTBUEM KOTOPOH yIJIMHEHUE 3TOU MPYKUHBI COCTABUT O
cm?

1)3,5H, 2)4H, 3)4,5 H, 4)5 H.

No9. ABTOMOOUIIL Maccol 2 T, Tporasicb ¢ MecTa, npoiien myts 100 M 3a 10 c.
Hawitu cuny.

Nel0. ABTroMoOuUIL Maccoli 5 T Tporaercs ¢ Mecta ¢ yckopenueM 0,6 m/c?. Haiitu
CUIIY TATH, €clii KO3 (PUIIMEHT conpoTUBIIeHUS IBHKEeHHIO paBeH 0,04.

OTBETbI
1 2 3 4 5 6 7 8 9 10
2 4 2 3 4 1 2 3 0.2H | S5xH

Ouenounoe cpeacrso 1.12
KonTposbnas padora Ne2
«MoJiekyasspHas pU3MKA U TEPMOJIUHAMUKA»
Bapuanr — 1



o o MmRT
I. EI[I/IHI/IHa HN3MCPCHUA (1)I/IBI/I‘IGCKOI/I BCJIMYUHBI, OIIPCACIIACMOUN BBIPAKCHHUCM M_V’

B MEXIyHAPOJHOM CHCTEME. ..
DIla;  2)m’  3)kr/moms;  4)K.

2. KoHzeHcanus — 3To NpoLece NPEeBpalICHHUs. . .
1) TBepaOro Tena B KUAKOCTh

2) mapa B )KHJIKOCTb

3) KUAKOCTH B map

4) )KUAKOCTHU B TBEPJIOE TEIIO

3. AGcoJIroTHas BIaKHOCTD BO3JyXa 9TO —

1) 9TO BCJIIMYHKHA, ITOKAa3bIBArOIIasA MaCcCy BOJLI B KY6I/I‘-ICCKOM MCTpPC BO3ayXa

2) 9TO OTHOHICHHUC IIApHOUAJIBHOI'O AABJICHHA P BOIAAHOIO IIapa, COACPKAIICTO B
BO3YXC IIpH I[&HHOIZ TCMIICPATYPC, B AABJICHUIO Py HACBIIIICHHOI'O I1apa IIPpH TOM XK€
TCMIICPATYPC, BBIPAKCHHOC B IIPOOCHTAX

4. Kunenue x)uIKOCTA HAYNHAETCS JIUIIb 1OCIIE TOTO. ..

1) Kak JaBiIeHUE BHYTPH ITy3bIPBKOB CTAHET MEHBILIE JABJICHUSA OKpY>KaroUleu
KUIKOCTH;

2) Kak JaBJIICHHE BHYTPU Iy3bIPHKOB CTAHET OOJbILIE JAaBJICHUS OKpYKarolen
KUIKOCTH;

3) KaKk AaBJeHUE BHYTPU My3bIPbKOB CPABHUBAETCA C JABJIECHUEM B OKPY>KAIOIIEH
KUIKOCTU

5. Omnepenutre HU3MEHEHUS TEPMOJMHAMMYECKUX TIapaMETpPOB IIPU IE€PEXO0JIe
HWEaJILHOTO T'a3a U3 COCTOSIHUA 1 B cocTosIHUE 2.

pt 1) p=const; V — yBenuumics, T — yBenTu4miach.
le 2) p - ymesnbmmioc; V — const, T —
YMEHBIIWIOCH.

3) p-yBenuumioch; V — yMenbinwics, T — const.
4) p - ymenbmmiock; V — yBenuuuics, T — const.

v

0 T

6. Temneparypa KuneHus )KUIKOCTH ITPH IMOBBIIEHUH TEMIIEPATypPbl HATPEBAHUH. . .
1) yBenumuuBaercs

2) U3MEHsSEeTCs N0 3aKOHY CUHYCA OCTAeTCs IOCTOSIHHON

3) yMeHbIaeTcs

4) ocTaeTcst MOCTOSHHOM

7. Touka poChl -3TO TemIiepaTrypa, pu KOTOPOu



1) nap, HaxoAsILUICS B BO3AYXE, CTAHOBUTCS HACHIILIEHHBIM
2) BJIXKHOCTh BO3/yXa CTOJIb BEJIMKA, YTO BOJSHOM Nap KOHJIEHCHUPYETCS
3) comepxamuiics B BO3yX€e BOASHOMN nap BBIAEISIETCS B BUIE POCHI

8. KakoBa TemmepaTypa BOAOPO1a BMECTUMOCTBIO 2 M> M MAaCCOM 2 KT IIPH JaBJICHUN
16,62+10° ITa?

9. PaccunTaiiTe OTHOCUTENBHYIO BIIAXKHOCTh BO3AyXa Ipu Temieparype 20°C, ecnu
poca nosiBiigeTcs npu temmepatype 14°C.

10. I'enmuit maccori 15 r nHarpeBaercs ot 300 K ngo 400 K. Haitnute paboty,
COBEpUICHHYIO IIPU 3TOM IMPOILIECCE, CUUTAsl TEIUN OJHOATOMHBIM HACATbHBIM
ra3oM.

OTBETHI
1 2 3 4 5 6 7 8 7 8
1 | 400 | 68.7 | 4764
K | % | (K

Bapuanr — 2

. . MRT
1. Eqununa usMmepenns pu3nyeckoi BEeTUYHHBI, OTIPEIEIAEMON BhIpaKEHUEM o
p

B MeX1yHapOIHOU CUCTEME. ..
1) IMa; 2)m’;  3)xr/moms;  4) K.

2. ITpu KOHAEHCAIIMY T1apa B KUJIKOCTb. ..

1) morjomaercss CTOJNBKO K€ TEIUIOThI, CKOJBKO €€ BBIACISACTCS NMPU HUCHAPECHUU
9TOM MaCChI KUJIKOCTHU

2) BBIZIETISICTCS OOJIBIIE TETUIOTHI, YeM €€ TIOTJIOIIACTCS ITPU UCTIAPSHUH 3TOM MacChl
JKHUJIKOCTH

3) norjomaeTcs MEHbIIE TEIJIOTHI, YeM €€ BBIICIISICTCS MPU UCTIApEHUN ATON MacChl
JKUIKOCTH

4) BBIICISIETCS CTOJIBKO K€ TEIUIOTHI, CKOJIbKO €€ MOTJIONIAeTCsl MPU UCIapeHUun
9TON MAaccChl JKUIKOCTHU

3. OTHOCUTENBHAS BIAXKHOCTh BO3AYyXa 3TO —

1) oT0 BenmMuMHa, TOKA3bIBAIOIIAsl MAcCy BOJIbI B KYOMUECKOM METpPE BO3IyXa

2) 2TO OTHOUIEHHWE MapIHUAIBLHOTO JABJICHHUS P BOJSHOIO Mapa, COJCPIKAIIEro B
BO3/yX€ IIPU IAaHHOW TEMIIEPATYPE, B IABJICHUIO Py HACBIIIIEHHOTO Mapa Mpu TOH ke
TeMIepaType, BHIPaKEHHOE B MPOIEHTAX

4. Omnepeautre mo rpa@uky H3MEHEHHE TEPMOJAMHAMUYECKUX MapaMeTpoB IMpHU
MepPEX0/I€ UJICAIbHOTO Ir'a3a U3 COCTOSAHUS | B cocTOsIHUE 2.



DA 1) p=const; V — yBenmuuuics, T — yBenuuumiacs.

le 2) p - yMeHbIINIOCH; V —const, T — yMEHBIINIIOCH.
3) p-yBenuuuiock; V — ymenbiuics, T — const.
4) p - yMeHbIIWIOCH; V — yBenuuuicsa, T — const.

v

)

\Y

1) wuMeercs COBOKYNHOCTb CpOCHIMXCA JPYr C JPYroM  XaoTHYECKH
OPUEHTUPOBAHHBIX MAJICHBKNX KPHCTAJLIOB

2) BHYTpPEHHSS CTPYKTypa NEPUOANUYECKU TOBTOPSIETCSI BO BCeM 00BEME

3) aTOMBI ¥ MOJIEKYJIBI HE HIMEIOT CTPOTO MOPSIIKA B TPOCTPAHCTBE

4) aToMBl 1 MOJIEKYJIbI 3aHMMAIOT OIpPEAEIICHHBIE YIOPSAIOUYECHHbBIE MOJIO0KEHUS B
IPOCTPAHCTBE

6. Kakne ¢pu3nveckre BeTUIHHBI XapaKTEPU3YIOT BIAKHOCTh BO3MyXxa?
1) AGcomntoTHast U OTHOCUTEIIbHAS BIA)KHOCTh

2) KommyecTBO BOSTHOTO TTapa B BO3yXE U CTEIICHBb €r0 HACKIIICHUS
3) TemmepaTypa BO3yXa U YUCJIO UCTOYHUKOB BJIATM — BOJIOEMOB

7. Bozia 3amep3iia ¥ mpeBpaTuiiach B jied. VI3MEeHUIUCh JIK TPU 3TOM CaMU MOJIEKYJIbI
BOJIbI?

1) Het, HEe UI3MEHWIIKC.

2) Jla, U3MEHUIHUCH.

B. OnpeneneHHOro oTBeTa Her.

8. Kakyro maccy umeer kucimopon oobemom 8,31 M® mpu masnenum 3+10° Ila u
temmneparype 27° C?

9. PaccunTtaiiTe OTHOCUTENBHYIO BIAXXHOCTh BO3AyXa Ipu temreparype 16°C, ecnu
poca nosiBiigeTcs npu temmeparype 12°C.

10. Kakoe KOJMYECTBO TEIUIOTHI MOTPEOyeTCs, 4UTOOBI B A TFOMUHUEBOM KOTEIKE
Maccoit 200 r Harpetb 2 11 Bojibl OT 20 °C 10 KuneHus?

OTBETbI
1 2 3 4 5 6 7 8 9 10
| 773 | 686.4
2 1 2 4 3 2 28 KT o, (<JI)

Ouenounoe cpeacrso 1.13
Kontpoabnasi padora Ne3



«JaexkTpuyecKoe moje. 3aKOHbI MOCTOSTHHOT0 TOKA»
Bapuant Nel
1. Paznen ¢usuku, n3ydaromuil 3apspkeHHbIE Tea. . .
1) mexaHuka
2) craTuka
3) sAeKTpoAuHAMHKA

2. JIBa TOUYEUHBIX 3apsjia OTTAIIKUBAIOTCS JIPYT OT JIPYra, €CIIU 3apsIbl. ..
1) ogHAKOBBI MO 3HAKY U JIFOOBIE IO MOAYJIIO
2) pa3Hble TI0 3HaKy ¥ OJJMHAKOBbBIE IO MOTYJIIO

3) paznu4HbIe MO 3HAKY U JIFOObIE IO MOJTYJIIO

3. YTO coepKUTCS B NOJIOKUTEIIBHO 3apSKEHHOM Telie?
1) U30BITOK JIEKTPOHOB

2) HEIOCTATOK DJIEKTPOHOB

3) U30BITOK MPOTOHOB

4) HeAOCTaTOK MPOTOHOB

4. Mexny 3apsHK€HHBIMH TEJIAMH, YaCTUIIAMU CYIIECTBYET. ..
1) cuna oTTadKMBaHUS

2) cuiia PUTSHKEHUS

3) u TO U Apyroe

5. Moayiibp Hanps>KEHHOCTH 3aBUCHT OT. ..
1) BenmnumHbBI 3apsaa

2) mMacchl 3apsiaa

3) uucna 3apsi0B

6. Kakas pusndeckas BenmnunHa onpeenseTcs] OTHOIIICHUEM CHITBI, C KOTOPOM
JEHCTBYET JIEKTPUUYECKOE TI0JIC Ha AJICKTPUUCCKHH 3aps, K 3HAUYCHUIO 3TOTO
3apsiga?

1) moTeHIMaNBHAS YHEPTHUS DICKTPHIECKOTO OIS

2) HaINPsHKEHHOCTH JIEKTPUYECKOTO TTOJIS

3) 2JIeKTpHUUYECKOE HAMPSIHKEHUE

1) 251eKTPOEMKOCTh

7. IloueMy, HECMOTpPSI HA HENPEPHIBHOE BBIJICIICHUE SHEPTUU B DIEKTPUUECKOU
MeYM WK yTIOTe, 0OMOTKA TOCIIETHUX HE Meperopact?

1)JIro00i1 HarpeBaTeabHBIN MPUOOP HE TOIBKO MOIyYaeT SHEPTHIO, HO U TEPSET €€
BCE BpEMS ITyTEM TEIJIONPOBOJHOCTH, KOHBEKIIMU U JTyYEUCITY CKAHHUS;

2)JIro0oit HarpeBaTenbHbIN NPUOOP HE TOJILKO MOTYYaeT IHEPTHUIO, HO U TEPSET ee
BCE BpEMs ITyTEM TEILIONPOBOIHOCTH;

3) JIro6oit HarpeBaTeNbHBIN MPUOOP HE TOJIBKO MOJIYYAET SHEPTUIO, HO U TEPSIET €€
BCE BpPEMS IyTEM JTyUEUCITY CKAHUS;



8. Omnpenenure pacCTOSHUE MEXAY ABYMsI TOUEYHBIMU PA3HOUMEHHBIMU 3apsIaMu
g1 =40 uKn u g, = 80 uKun, ecnu MoayIb CUJIBI UX SJIEKTPOCTATUYECKOTO
B3aumopencteusa I = §0mMkH.

9. Onpenenure HaNpsH>KEHUE HA KOHIIAX CTAIbHOTO MPOBOJHUKA JyiHOU 140 cMm n
IUIONIAIbIO MOEPEYHOro ceuenus 0,2 MM2, B KOTOPOM cujia ToKa 25A.

10. Kakoe KoJM4eCcTBO TEIUIOTHI BbIIEIUTCS 3a 30 MUHYT ITPOBOJIOYHOMN CIIUPAIIBIO
conportusieHueM 50 Om nipu cune Toka 2A?

OTBETbI
1 2 3 4 5 6 7 8 9 10
3 1 23 3 1 ) 1 0.6 | 2IB | 360

(M) KJIoK

Bapuant Ne2
1. B 3aMKHyTOM cHCTEME 3apsi]l YMEHBILIAETCS, €CIIH. ..
1) uncIio 3apsKEHHBIX YaCTHUI] YMEHbIIAETCS
2) YUCIIO 3apSHKEHHBIX YACTHUIl YBEIMUUBACTCS
3) 4KcI0 YacTUIl HE MEHSIETCS

2. Cuna KyJIOHOBCKOTO B3aUMOJICHCTBUS IBYX TOUEUHBIX 3aps/IOB. ..
1) npssMO nponopuHOHAIbHA MEXKIY HUMU

2) 00paTHO TPOIOPIIMOHATIEHA MEXITY HUMU

3) oOpaTHO MponopLUMOHATIbHA KBAIpaTy PACCTOSIHUS MEXIY HUMU

3. Kak u3MeHUTCs 110 MOAYJII0 HAPSIKEHHOCTD 3JIEKTPUUECKOTO OIS TOUEUHOTO
3apsiia MU YMEHBIIIEHUU PACCTOSHUSI OT 3apsijia 10 UCCIeyeMOi TOUKH B 2 pa3a u
YBEJIMYEHUH 3apsjia B 2 pa3a?

1) yBenuuutes B 2 paza

2) yMEHBIIUTCS B 2 pa3a

3) yBenuuutcs B 8 pas

4) ymeHbIIUTCA B 8 pa3

4.ITpouecc, NpUBOAAILMI K ITOSBICHUIO HA TEJIAX 3JEKTPUUECKUX 3aps0B,
Ha3bIBAETCH. ..

1) marueTusm

2) BAeKTpU3aLus

3) 1 TO U Apyroe

5. JIupIeKTpUKaMu Ha3bIBAKOTCSA TENA, KOTOPBIE. . ..
1) mpOBOJAT INEKTPUUECKUIN TOK

2) HEe MIPOBOJIAT ANEKTPUUECKUIN TOK

3) u TO U Apyroe



6. Kakoe HanpaBiieHHE IPUHSATO 3a HAIIPABJICHUE BEKTOPA HANPSYKEHHOCTH
AIEKTPUUYECKOTO TOJIS?

1) HamrpaBiIEeHUE BEKTOPA CHUJIbI, IEUCTBYIOIIEH HA MOJIOKUTEIbHBIA TOUEUHBIH
3apsin

2) HarpaBJI€HUE BEKTOPA CUJIbI, IEUCTBYIONIEH Ha OTPHULIATENIbHBINA TOYEYHBIN
3apsin

3) HampaBJIeHUE BEKTOPA CKOPOCTH MOJOKUTEIBHOTO TOUEYHOT0 3apsiaa

4) HampaBJIeHHE BEKTOPA CKOPOCTH OTPHULIATEIBLHOTO TOUEYHOTO 3apsaaa

7. Kak M3BMEHUTCS KOJIMYECTBO TETUIOTHI, BBIACISIEMOE MPOBOIHUKOM C TOKOM,
€CJIM CUJTy TOKA B MPOBOJHUKE YBEIUYUTD B 2 pa3a’?

1)YBenuuutcs B 4 pasa;

2) YMeHbIIUTCA B 2 pasa;

3) YBenuuuTcs B 2 pasa;

8./lBa OAMHAKOBBIX METALUIMYECKHUX LIAPHUKA, UMEroIIre 3apsaanl ¢; =4 HKn u ¢,-8
HKn, HaxoasTcs Ha paccrosauu 80 cM apyr ot npyra. Haipute cuny.

9. PaccumTaiite cuity TOKa, IPOXOASLIETO 110 MEAHOMY IIpoBoay JumuHOM 100 M u
IJIONIAbIO Monepeunoro ceuenus 0,5 mm? npu Hanpsokenuu 120 B.

10. HanpspkeHue Ha KOHIIax aiekTpuueckoii nenu 5 B. Kakyro paboTy coBepiur B
HEW NIEKTpUUECKUi TOK B TeueHue | ¢ nmpu cuiie Toka 0,2 A?

OTBETbI
1 2 3 4 5 6 7 8 9 10
12 35A 1
(mxH) kJx

Ouenounoe cpeacrso 1.14
Kontpoabnas padora Ne4
«MarnuTHoe noJie. JJIeKTPOMATHUTHAS MHIYKI[HS)

Bapuant Nel
1. MarauTHO€ MoJjie CylecTByEeT
1) TOIBKO BOKPYT ABMKYIIUXCS JIEKTPOHOB 2) TOJIbKO BOKPYT JIBUKYIIIHXCS
MOJIO’KUTEJIbHBIX HOHOB
3) TOIBKO BOKPYT ABMIKYIIUXCS OTPUIIATEIHHBIX HOHOB
4) BOKPYT BCEX JABUKYIIMXCS 3aPSIKEHHBIX YACTHI]
2. Kyna Oyner HanpaBJieH F0XKHBIN KOHEIl MarHUTHOM CTPEJIKH, €CJIU €€ TTIOMECTUTD
B MarHUTHOE T0JI€, CO3/IaHHOE TIOJIFOCAMU MOCTOSIHHOI'O MarHuTa?

é

] 1) BBepx 2) BHU3 3) BOpaBo 4) B1eBo



3. Bribepure BepHOE(-bIe) YTBEpKACHUE(-51).

A: MarHuTHBIE JIMHUU 3aMKHYThI

b: MarHUTHBIE IMHUY TYIIIE PACTIONAraloTcs B TeX 00JacTsIX, TJIe MarHUTHOE TOJIe
CUJIbHEE

B: HanpaBneHne CUIOBBIX JTMHUAM COBIIAIAECT C HAIPABIECHUEM CEBEPHOIO MOJKOCA
MAarHATHOU CTPEJIKH, IOMEIIEHHOW B U3y4aeMYIO TOUKY

1) Tonpko A 2) Tonvko b 3) Tonsko B 4)A,buB

4. Ha pucyHKe NpecTaBIeHbl MATHUTHBIE TMHUM TOJIA. B Kakoil TOUKE 3TOro moJis
Ha MarHUTHYIO CTPEJIKY OyJeT AeicTBOBaTh MUHUMAIbHAs cuia?

T 1)1 2)2 3)3 4) 4

5. Kakoe HanpaBieHUE UMEET CUIIOBAsl JIMHUS MATHUTHOTO MOJISA, POXO LA
yepe3 TOUKy A?

1) Baeso 2) Bopaso 3) Ha nac 4) Ot
Hac

6.CroBOM XapaKTEPUCTUKON MAarHUTHOTO TOJIS CITYKHT...

1) ITorenumann.

2) MarauTHasi IpOHUIIAEMOCTb.

3) MaruuTtHasi UHIYKIIUS.

4) Pabora.

7. Kak U3BMEHUTCSI SHEPTUSl MATHUTHOTO TOJIs, €CJIM CUJTY TOKA B KaTYIIIKE
YBEJIUYUTH BABOE?

1) yBenuuutes B 2 pasza.

2) YMEHBIIUTCSA B 2 pas3a.

3) HE UBMEHHUTCHL.

4) yBenuuuTcs B 4 pasa.

8. IIpoBOAHUK C TOKOM 5 A HAXOAUTCS B MArHUTHOM o€ ¢ uHaykuuent 10 To.
OnpenenuTs JJIMHY MPOBOJHUKA, €CIM MAarHUTHOE TI0JIe ISUCTBYET Ha HETO ¢
cuioii 20H n neprieHIuKyJISIpHO MPOBOJHUKY .

9. OnpenenuTh MarHUTHBIN TTOTOK, MPOXOAAIINN Yepes miomaab 20 KB. cM,
OTPAaHUYEHHYIO 3aMKHYTHIM KOHTYPOM B OJTHOPOJHOM MarHUTHOM IIOJI€E C
uHayknueit 20 MTo, eciau yroa Mexay BEKTOPOM MarHUTHON MHIYKIIMU U
MJIOCKOCThIO KOHTYpa cocTanisieT 60 rpaaycos.

10. Kakas 3/IC camonHayKInu BO30YyK/1aeTCI B 0OMOTKE 3JIEKTPOMAarHuTa ¢
MHIYKTUBHOCTBIO 0,4 I'H npu n3MeHeHuu cuibl Toka Ha S5 A 3a 0,02 cekyHib1?

OTBETbI
1 2 3 4 5 6 7 8 9 10

0.2 100
4 2 4 4 2 3 4 0.4 m wB6| B




Bapuant Ne2

1. Beibepute BepHOe(-bi€) yTBEpKACHUE(-51).

A: MarHMTHOE TOJI€ MOKHO OOHAPYKHUTD IO IEUCTBUIO HA MATHUTHYIO CTPEJIKY
b: MarHuTHOE MOJIe MOKHO OOHAPYKUTH M0 AEUCTBUIO HA ABUKYIIMICS 3apsia
B: MarHuTHOE 10JI€ MOKHO OOHAPY’KUTH IO JCHCTBUIO HA TPOBOJHUK C TOKOM

1) Tonpko A 2) Tonvko b 3) Tonsko B 4)A,buB
2. HanpaBieHrne MarHUTHBIX JIMHUM B TAHHOM TOYKE MPOCTPAHCTBA COBNAJAET C
HaIlpaBJICHUEM

1) cuitbl, IEMCTBYIOIICH HAa HEMOABUKHBIN 3apsJl B 3TOU TOUKE

2) cwIbl, ACHUCTBYIONICH Ha ABMXKYIIMICS 3apsii B TOM TOUKE

3) ceBepHOro MOJIF0Ca MAarHUTHOM CTPEJIKH, TOMEIIICHHOM B 3TY TOUKY

4) 10)KHOTO ITOJIF0Ca MAarHUTHOM CTPEIJIKH, TTOMEIIEHHON B 3Ty TOUKY

3. Ha pucyHke yka3aHo HaIlpaBJI€HUE MarHUTHBIX JIMHUH T0JIs, CO31aHHOTO
MMOJIFOCAMH MOCTOSIHHOT'O MarHuTa. I’ J1e HaXxoguTCs 105KHBIN ITOIIOC IIOCTOSHHOTO
Maramura’?

=

B 1) cripaBa 2) cieBa
3) MOXET OBbITh CrIpaBa, MOXET OBITh CIIeBa 4) cpequ OTBETOB HET
PaBUIIHLHOTO

4. Kak BBITISIAST MarHUTHBIE JIMHUW OJHOPOJHOTO MarHUTHOTO MOJIsA?

1) MarautHbie TUHUM TapaJJIEIbHbI APYT APYTY, PACIIOIO0KEHBI C OJJUHAKOBOM
4acTOTON

2) MarauTHsl€ JIMHUM TapaJUIeIbHbI APYT APYTY, PACIIOIO0KEHBI HA pa3HbIX
PaCCTOSIHUSIX JIPYT OT Apyra

3) MaruuTHbi€ TUHUM UCKPUBIICHBI, UX TYCTOTa MEHSIETCSI OT TOUKHU K TOUKE

4) MarauTHbI€ JIMHUU PA30MKHYThI

5. B pa3Hble TOUKH OAHOPOJHOTO MAarHUTHOTO MOJIS, CO3JAHHOTO TOJIFOCAMHU
MOCTOSIHHOT'O MarHWTa, MOMEIIAI0T MarHUTHYIO CTpeJIKy. B kakoil Touke Ha
CTpeJKy OyJeT AeCTBOBaThH MaKCUMaJIbHAsI cuiia?

11 2)2 3)3 4) Cuna Be3jie 0JJMHaKOBa

6. Uto HyXHO cnenarb AJii TOro, 4YTOObl W3MEHUTH IIOJIOCA MAarHUTHOTO
MOJIAKATYIIKH C TOKOM?

1) BBecTu B KaTyniky cepaeyHUK.

2)3MeHuTh HaMpaBJICHUE TOKA B KATYIIIKE.

3)OTKJIIOYUTH UCTOYHUK TOKA.

4)YBenuuuTh CUITy TOKA.

7. Kak u3aMeHuTcs cuia, AeiCTBYyIoIas Ha MPOBOAHUK C TOKOM, ITPU YMEHBIIICHUH
WHIYKIIMA MarHUTHOTO 1oJjsi B 3 paza?

1) ymenbImTCs B 3 pasa.

2)yBenuuuTcs B 3 pasa.



3) HE U3MEHHUTCH.

4)yMEHBIINTCA.

8. OnpenenuTh CUITy, C KOTOPOWH OJHOPOJHOE MAarHUTHOE T0JIE IEUCTBYET Ha
MPOBOJIHUK JIMHON 20 cM, ecnu cuia Toka B HeMm 300 MA, pacronoKEeHHbIN 0]
yriioM 45 rpaaycoB K BEKTOPY MarHUTHOW MHAYKIUA. MarHuTHast MHTY KIS
coctapiset 0,5 Ti.

9. OnpenenuTh MarHUTHYIO UHIYKIIMIO MATHUTHOTO TIOJISI, €CJIM MATHUTHBIN MOTOK
yepes miomaab S00 KB. cM, orpaHuYeHHYI0 KOHTYpoM, cocTaBui 0,0009 B6. Yron
MEK]ly BEKTOPOM MAarHUTHOW MHIYKIIMU U IIJIOCKOCTBIO KOHTYpa coctasiseT 30
IpaycoB.

10. 3a Bpemsa 5 mMc B coneHouie, coqeprkaimiemM S00 BUTKOB MPOBOJIa, MAarHUTHBIN
MOTOK paBHOMEpHO yObiBaeT oT 7 MB6 no 3 MB6. Haitnure 2JIC unaykiuu B
COJICHOU/IE.

OTBETbI
1 2 3 4 5 6 7 8 9 10
0.02 | 400
4 3 1 1 4 2 1 0.03H T B

Ouenoynoe cpeacrso 1.15
Kontpoabnas padora Ne5

«Onruka»
Bapuant Nel
1. IIpo3padHoe Teno, orpaHUYEHHOE ABYMS C(HEPUUECKUMU MTOBEPXHOCTAMH,
Ha3bIBAETCS
1) 3epkanom
2) CBETOBOJAOM
3) nuH30M
4) CTEeKJITHHOW MpU3MOH
2. SIBneHue MOTHOTO BHYTPEHHETO OTPAKECHHS MOXKET HAOIIOAAThCS TIPU MEePEX0/Ie
CBETOBOTO JIyyYa:
1) Yepes rpanuiry pazaena J1to0bIX cpe;
2) 13 BOIbI B BO3YX;
3) U3 mpo3padHoii cpelibl B HEMPO3PAYHYIO;
4) 13 Bo31yXa B BOJY U€pe3 FPpaHUIly pa3zelia J0bIX Cpe.
3. Ilpu nomaaHuy COJIHEYHOTO CBETA Ha KaIlIv A0k oOpa3yeTcs paayra.
OOBsICHSIETCS ATO TEM, UTO OEJIbIN CBET COCTOUT U3 3JIEKTPOMATHUTHBIX BOJIH C
pPa3HOM JUIMHOW BOJIHBI, KOTOPBIE KAIJISIMU BOJBI TO-PAa3HOMY ...
1) mornomarTcs
2) NpenoMIIIOTCS
3) nossipu3yroTCs
4) oTpaxaroTcs



4. Kakoe (pusnueckoe siBlieHHe 00BICHSIET paay’KHYIO OKPACKY YeTyH PHIOBI?
1) Audpakuus cBera
2) Untepdepenius cBera
3) Hucnepcus ceera
4) Tlonspuzauus cBeTa
5.JIyd cBeTa majaet Ha IJIOCKOE 3€pPKalio. YTOJ OTpaykeHus paBeH 24°. Yron
MEXTy MaJaoIUM JIy9OM U 3€pKaioM

1) 12° 2)102° 3)24° 4)66°
6.Eciu paccrosiHue OT TIIOCKOTO 3epKaiia A0 mpeamMeTa paBHo 10 cm, To
paccTosiHUE OT ATOTO MPEeIMeTa JI0 €T0 H300paKEHHUS B 3epKajie paBHO 1)5
cMm 2)10cm 3)20cm  4) 30 cm
7. Eciin mpeaMeT HaxoIuTCsl OT COOMpPAroIei JIMH3bI HA PaCCTOSIHUM, PABHOM
JTBOMHOMY (DOKYCHOMY pacCTOSIHUIO, TO €r0 U300pakeHue 0yier

N

3F 2F F F 2F 3F

1) nelicTBUTEIBHBIM, IEPEBEPHYTHIM U YBEIUYECHHBIM

2) NeCTBUTEIBHBIM, IPSAMBIM U YBEIMUYEHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIEHHBIM

4) neliCTBUTENBHBIM, IEPEBEPHYTHIM, PABHBIM II0 pa3Mepy NpeaMeETy

8. JIyu cBeTa nepexoauT U3 rauuepuHa B Boay. Onpenenure yroi npeaoMiIeHus

Jy4a, €clid yrod najaeHus paseH 30°

9 . OnTrueckas cuiia TOHKOM JIMH3bI 5 anTp. [Ipeamer nomecTruinu Ha pacCTOSIHUH

60 cM ot nuH3bL. ['1e 1 Kakoe n300pakeHre 3TOr0 MPeAMETa MOTyYUTCs?

10. Ha nudpakumonnyto pemetky, umeroiryto 500 mrpuxoB Ha 1 MM, nagaer

MOHOXPOMATHYECKUU CBET JNIMHOW BOJIHBI S00 HM. CBeT nmajaer Ha pemeTKy

neprneHaukyisipHo. Kakoi HauOoabIuil mopsiioK CeKTpa MOKHO HAOJII0AaTh?

1 2 3 4 5 6 7 8 9 10
3 1 4 2 4 3 4 33.5° 1 02m™ 4

Bapuant Ne2

1. Kakoe siBnenue oTkpbi1 HproTOH

1) Uurepdepenuus

2) Qucnepcus

3) Audpakuus

4) Tlonspuzanus

2. YoM najeHust Ha3bIBAIOT YTOJl MEXAY. . .

1) oTpak€HHBIM JTyYOM M MAJAOIINM

2) oTpaxkarolel MOBEPXHOCTHIO U MEPIEHANKYISIPOM

3) mepneHAMKYJIIpPOM U MaJAI0IIUM JIy4OM

4) oTpaxkarollel MOBEPXHOCTHIO U MPEIOMIIEHHBIM JIy4YOM
3. AGCOMIOTHBIN TTOKAa3aTENb MPENIOMIICHUS JTI000H Cpebl:
1) n<1



2)n=1

3)n>1

4Hn=0

4. JIyu, uaymuii mapaaieabHo TJIaBHOW ONTHUYECKON OCH JIMH3bI TIOCJIE
IIPEJIOMIICHHS ...

1) unér uepes nBOMHOM PoKyC

2) ua€T yepe3 ONTUUECKUM LIEHTP JIUH3bI

3) mociie npenomMieHus uAET yepes Pokyc

4) HUKOTJ]a HE TIPETOMIISIETCS

5.JIyd4 cBeTa nmajgaer Ha IUIOCKOE 3€PKajio. YToia oTpaxeHus paBeH 12°. Yron

MEXKTy TIaJaI0IIUM JIYYOM U 3epKaJIOM 1)12° 2)88° 3)24°
4) 78°
6. N3o0paxkeHremM UCTOYHUKA cBeTa S B 3epkayie M sIBISETCS TOUKa
¥ 4
3 L ]
* oA

H1 2)2 3)3 4)4
7. Ecnu mpeaMeT HaXOUTCsl OT COOMPAIOIIEH JTMH3bI HA PACCTOSTHUM OOJIbIIIE
JBOMHOTO ()OKYCHOTO PAaCcCTOSHUSA, TO €r0 u300paxeHue OyaeT

T

3F 2F F F 2F B3F

1) nelcTBUTENbHBIM, IEPEBEPHYTHIM U YBEIUYEHHBIM

2) 1eCTBUTEIbHBIM, IPSIMBIM U YBEJIIMUECHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIICHHBIM

4) neCTBUTENIbHBIM, IEPEBEPHYTHIM U YMEHbBIIIEHHBIM

8. JIyu cBeTa majgaeT Ha rpaHULly pasjeia Cpell BO3MyX - KUIKOCTh Mof yriaom 45°
u npenomsercs nox yrinoM 30°. Kakos mokasares peoMICHAs KUAKOCTH?

9. I'maBHOE (HOKYCHOE PaCCTOSIHUE PACCEUBAIOIICH JIMH3BI paBHO 12 cM.
N3o0pakeHne npeaMera HaXOUTCS Ha pacCTOSIHUU 9 ¢M oT JiuH3bI. UeMy paBHO
pACCTOSIHUE OT MPEAMETA JI0 JTUH3bI?

10. Ha qu¢pakumonnyro pemerky ¢ d=1,2-10 ¢M HOpManIbHO Iagaer
MOHOXpoMaThueckas BojiHa cBeTa. [Ipu n=1 u sino=0,043 niauHa BOJIHBI OyaeT
paBHa M.

OTBETBI
] 2 3 4 5 6 7 8 9 10
2 3 3 2 4 4 4 1.4 |360m| 500

HM

Ouenoynoe cpeacrso 1.16



KonTposabnas padora Ne6
«KBanToBast ¢puzuka»

BAPHUAHT Ne 1

1. KTo OTKpBLI sIBJICHHE PAIUOAKTUBHOCTU?

1) Pesepdopn 2) Tomcon 3) bop 4) bekkepelb

2.Kakue n3 NpUBEICHHBIX HUKE YTBEPKACHUN COOTBETCTBYIOT KBAHTOBBIM
noctynaram bopa?

1)B aToMe 31eKTpOHbI ABUKYTCS [0 KPYTOBBIM OpOUTaM U M3JIy4aroT MPU 3TOM
AIEKTPOMArHUTHBIE BOJHBI
2) ATOM MOKET HaxOJIUThCS TOJIBKO B OJTHOM U3 CTAllMOHAPHBIX COCTOSIHUM, TIPU
3TOM aTOM HE U3Jy4aeT SHEPTUIO

3) Ilpu nepexo/ie U3 OTHOTO CTALIMOHAPHOT'O COCTOSIHUS B IPYrO€ aTOM U3Iy4yaeT
VI TMOTJIONIAET KBAHT 3JIEKTPOMATHUTHOTO U3ITyYEHHUS.

3.  Kakwue n3 npuBeACHHBIX HUKE YTBEPKACHUN TPABUILHO OMUCHIBAET
CIIOCOOHOCTH ATOMOB K U3JIYYEHHIO U MOTJIOIIEHUIO SHEPTUH MPU MEPEXOIE MEKTY
JBYMS Pa3IUYHBIMUA CTAlMOHAPHBIMUA COCTOSIHUSIMU? ATOM MOMKET

1) wu3my4aTh U noraomaTk (OTOHBI JIFOOOU SHEPrUn

2) WU3Iy4YaTh U MOTJIOWIATH (POTOHBI JUIIb C HEKOTOPHIMU 3HAYEHHUSIMU SHEPTUU
3) mnorunonaTtk GOTOHBI JIFOOOH IHEPTUH, a U3TYUaTh JIHILIb C HEKOTOPBIMU
3HAYEHUSIMHU SHEPTUU

4) wu3nydatb (POTOHBI JHOOO0M SHEPTHH, a TIOTIIOMIATH JIUITh C HEKOTOPBIMHU
3HAYEHUSIMHU SHEPTUU

4. Yto nipeAcTaBisieT co0oit a-uznydenue?

1) [Totok anektponoB  2) [lorok simep renust ~ 3) [loTok simep paaust ~ 4)
IToTOK IPOTOHOBS

5. Ilpwu a-pacnage MaccoBO€ YUCIIO fAIpa

1) yBennuuBaeTcs Ha 2 €JUHULBI 2) yBETUYMBAETCS HA 2 €IUHULIBI
3) yMeHbIIIaeTcs Ha 2 €IMHUIIBI 4) ymeHbIIaeTcs Ha 4 €UHULIBI

6. Ha pucyHke npeacTaBieHa quarpaMMa SHEPreTUYeCKUX YPOBHEN aToMa.
N3nydenne poToHa HAMEHBIIEH JITMHBI BOJHBI IPOUCXOIUT TIPH MEPEX0/Ie

1) 1 3) 4 2) 2 gk
4) 6 T S

E3

E, v >

BT 2345 6
7. Smpo aToma aprosa 9Ar comepKut
1) 18 npoToHoB u 40 HEUTPOHOB 3) 40 npoTOHOB U 22 HEUTPOHOB
2) 18 npoTOHOB U 22 HEUTPOHOB 4) 40 npotoHoB U 18 HEUTPOHOB

8. Slapo atoma Hatpus 53Na comepKut
1) 23 nmportoHa u 12 HEUTPOHOB 3) 11 npoToHOB u 12 HEUTPOHOB



2) 11 npotoHOB U 12 37€KTPOHOB 4) 12 nporonoB u 11 HEHUTPOHOB

9. YcTaHOBUTE COOTBETCTBHSI SIICPHBIX PEAKIIUNA U3 JIEBOTO CTOJIOIA TAOIHIIBI C
HEJIOCTAOIINMHI 0003HAYEHUSMHU B IPABOM CTOJIOIE

PEAKIINA OBPA30BABHIAACA HACTULIA
A) 13K +3He > 3Ca+? 1) nporon
B) 3:Mn+1H T 3%Fe +? 2) HeHTpOH
B)!H+y Tin+? 3) «-yactuna

I)ILi + 1H ™3He +°?

10. PauoakTuBHEIH H30TON ypana®35U mociie 0JHOro X-pacraja u JByX -
pacmaioB NpeBpaIaeTcs B H30TOI

1) nporaktunus *32Pa  3) ypama 233U

2) Topus *32Th 4) panus 233Ra
OTBETHI
1 2 3 4 5 6 7 8 9 10
A—l 234U
b-2 92
3 3 2 2 3 1 2 3 B-1
I'-3
BAPUAHT Ne 2
1. Kto npennioxun "myauHroBy0" Moaenb aroMa?
1) Pezepdopn
2) TomcoH
3) DHHIITEHH
4) bekkepeib
2.y-"3Iy4EHHE - 3TO
1) MOTOK OTpUIIATENBHBIX YaCTHI] 2) MOTOK HEUTPaAIbHBIX YACTHII
3) NOTOK MOJ0KUTEIBHBIX YaCTHI] 4) 3JIeKTPOMArHUTHOE U3TyUYCHUE

3.BriGepute BepHOE yTBEPIKICHUE
1) 25eKTPOHBI B aTOME ABMXKYTCS 110 ONPEAEICHHBIM OpOUTaM, IPU STOM HE
U3ITy4arOT S3HEPTUI0
2) BJEeKTPOHBI B aTOME MOKOSTCS Ha OMPEEICHHBIX OpOUTAX, PU 3TOM He
U3ITy4arOT S3HEPTUI0
3) DBNEeKTPOHBI B aTOME ABUKYTCS MO OMPECIIEHHBIM OpOUTaM, PH 3TOM
U3ITy4arOT S3HEPTUIO
4.11pu B-pacnane sapa ero 3apsA0BO€ YUCIO
1) ymenbiiaetcs Ha 1 equHUILY 2) HE U3MeHseTcs
3) yBenuuuBaeTcs Ha 1 equHuIy 4) yBenuumnBaeTcs Ha 2
€ AVHULIBI



5. Ha pucyHke npeacTaBieHa AuarpaMmma SHEpreTudeckux — Eu

ypoBHeili aroma. [Toronenrne ¢goroHa HAaHOOIBIIEH JTHHBI E:

BOJIHBI IPOUCXOAUT MPU MEPEXOE E v

1) 1 2) 4 3) 3 5

4) 6 I 234 5 6

6. Slapo atoMa aproHa ,oZr COAEPKHUT

1) 40 npoToHOB u 93 HelTpoHA 3) 40 npoToHOB U 53 HEHUTpOHA

2) 40 npoToHOB U 53 3IEKTPOHA 4) 53 nporona u 40 HEUTPOHOB

7. DHeprus CBSA3M PaCCUNTHIBACTCS MO GopMyIIe:

1) AE= Amc; 2) E=Amc¢? 3) AE=mc?; 4) AE=AmV?,

8. Urto Takoe OeTa - u3nyueHue?
1)IOTOK MOJIOKUTENBHBIX HOHOB BOJOPO/IA;
2) IloToK MOHOB TeMus;
3) MOTOK OBICTPHIX DJIEKTPOHOB.
9. YcTaHoBUTE COOTBETCTBHUS SICPHBIX PEAKIIMM U3 JIEBOTO CTOJIOIA TaOIHIIBI C
HEJIOCTAIOIIMMHI 0003HAYEHUSIMU B IIPABOM CTOJIOIE

PEAKILINA OBPA30OBABIIAACA HACTULIA
A) JBe+3He > 2C+9 1) o«-uactuna
B) ¥B+In ™ ILi +? 2) HeiTpoH
B) 2H+y ™ in+? 3) mpoTon

Ny BN +In>12C +2
10. Sxpo m3oromna BucmyTa >!''g;Bi momyumaocs u3 Apyroro sapa mocie
nocJea0BaTeNbHbIX 0- U B-pacnagoB. UTo 3To 3a sapo?

1) nporaktunus 35Pa  3) mnononuii?'g,Po
2) Topus 233Th 4) panus 233Ra
OTBETHI
1 2 3 4 5 6 7 8 9 10
A-2 3
b-1
2 4 3 3 3 3 2 3 B3
I'-3

Ouenoynoe cpeacrso 1.17
JJIS MIPOBeIeHUs TEKYIero KOHTPOJIS 10 HHAUBUAYAJIbHOMY MPOEKTY
BpinonHeHne WHAMBUAYAIBHOTO NPOEKTA W NOATOTOBKA IPE3EHTALUU
ABJIIETCS] POPMOI CaMOCTOATEITHLHON pabOTHI CTYICHTOB.
[Ipy BBINOJHEHWH HWHAUBUAYAJIBHOTO TPOEKTA MOXXHO YCTaHOBHUTH
CIICAYIOIIUI MOPSAJOK MPOSKTHBIX JNEUCTBUNA, KOTOPHIA B OOJIbIIICH WM MEHbIIICH
CTEIICHH peal3yeTCs MPH BHITOJIHEHUU YUEOHBIX IPOCKTOB PA3IMYHbIX TUIIOB.

IIpumepHble TeMbl HHAMBUAYAJIBHOI0 IPOEKTA:
1. ITpoekT pa3pabOTKH 30HBI AUATHOCTUKH JOPOKHO-CTPOUTEIBHBIX MAIIUH



2. IIpoekT pa3pabOTKM pPEMOHTa JOPOKHO-CTPOUTENbHBIX MAIIMH Ha TOILTUBHOM
y4acTKe

3. IIpoekT pa3pabOTKM TEXHUYECKOrOo OOCIyKMBaHUS JOPOKHO-CTPOUTEIBHBIX
MaiH Ha nocty TO-1

4. ITpoekT pa3pabOTKU PEMOHTA JOPOKHO-CTPOUTEIHHBIX MAIIMH HAa OKPACOUYHOM
y4acTKe

5. IlpoekT pa3pabOTKHM peMOHTa JOPOKHO-CTPOUTEIIBHBIX MAIIMH  Ha
AIEKTPOTEXHUYECKOM YUACTKE

6. Ilpoekt pa3pabOTKU pEeMOHTa JOPOKHO-CTPOUTENBHBIX MAIIMH Ha IIUHHOM
y4acTKe

7.11poexT pa3paboTKu peMOHTa JOPOKHO-CTPOUTEIBHBIX MAIIMH HAa MEIHUIIKOM
y4acTKe

8. IIpoekT pa3paboTKu peMOHTa JOPOKHO-CTPOUTEIBHBIX MAIIIMH Ha arperaTHOM
y4acTKe

9. IlpoekT pa3pabOTKU PEMOHTA JOPOKHO-CTPOUTEIBHBIX MAIllMH HAa TEIJIOBOM
y4acTKe

10. IIpoekT pa3paboOTKu peMOHTa JHOPOKHO-CTPOUTEIBHBIX MAIIMH HA MOTOPHOM
y4acTKe

11. ITpoekT pa3pabOTKM PEMOHTA JTOPOKHO-CTPOUTENIBHBIX MAIIMH HAa Y4YacTKe
OOKaTKHU ABUTATENIEN

12. TIpoekT pa3pabOTKU pEeMOHTA JTOPOKHO-CTPOUTEIHHBIX MAIMH Ha CIECapHO-
MEXaHUYECKOM y4acTKe

13. IIpoekT pa3paboTKH 30HBI OJATOTOBKH IPOX3BOACTBA

14. COopka MHOTOKOHTYPHOT'O IMTHEBMOIIPUBOa TOPMO30B I'PY30BOTO aBTOMOOMIISI
10 THEBMATUYECKON CXEME.

15. Cbopka ruaponpuBoja 1Mo THAPABIMUECKON cXeMe MPUBOJia paboYuX OpPraHoB
JIOPOYKHBIX MaIIUH.

16. KIIIT aBTomMOOuMIst (TpakTopa, caMmOXoIHOTO IiaccH). Pazbopka, quarHocruka,
PEMOHT.

17. IlpoBeneHue MUArHOCTUKHU BJIEKTPOOOOPYAOBAHMS ABTOMOOWIIA (IOPOIKHOM
MaIlIUHbI), OTPE/IeJICHHE HEUCITPABHOCTU U UX YCTPAHEHUE

18. Jlpurarenb aBTOMOOWIS (TpakTopa, CaMOXOIHOTOo TIimaccu). Paszbopka,
JIMarHOCTUKA, PEMOHT, PETyJIMPOBKH.

19. InarHocTrka ruipaBInyeCcKOil CUCTEMBbI HA CTEH/IE C MOMOIIBI0 MEXaHUYECKOU
U DJICKTPOHHON U3MEPUTEIBHBIX CUCTEM.

20. /IlnarHocTHKa CUCTEM YIIPaBJICHUSI IBUTATEIIEM aBTOMOOWJIS.

21. JIlmarHocTMKa pyJIEBOTO YNOPABIEHUS W  TOJBECKH, OIPEACICHUE
HEUCTIPABHOCTEHN U yCTpPaHEHNE HEUCTIPABHOCTEH.

22. IlpoBeneHue AMArHOCTUKU CHUCTEMbl OTOIUICHUS W KOHIWIIMOHUPOBAHUS
aBTOMOOUJIS (TOPOKHOU MAITHBI), OMIPEIeSIeHNe HEUCIIPABHOCTU U UX YCTPAHCHHE
23. Pazpabotka mpoekta mMojepHH3auuu 30Hb TO (ydacTka, MOCTa) JOPOKHBIX
MalIlVH

24. Pa3paboTka mpoekTa MOAEPHU3AIMU ydyacTKa MO PEMOHTY MamiuH (y3J0B H
arperaToB)



25. Pa3paboTtka npoekta Kommepueckor opranuzanuu no TO (peMoHTYy) MallvH

(Y3710B M arperaTos).

26. Tema, npeaynaraeMas CTyAEHTOM.

CprKTypa HHAUBUAYAJIBHOI'0O IIPOCKTA U Tp@ﬁOBaHl/lﬂ K €10 COACPKAHUTO

CrpykTypa TpeboBaHMs K COOEPIKAHUIO
Conepxur:
v HauMEHOBaHWe y4eOHOTO 3aBe/IeHus, Te BRITIOJTHEHA PadoTa;
THUTYIbHBIN v TEMY MPOCKTHOU paboTHI;
JINCT v (haMuIIHIO, UMST I OTYECTBO 00yUaroIIerocs;
v (bamMHIHIO, UMSI U OTYECTBO PYKOBOJUTESI TPOEKTA;
v rOpOJ U TOJI.
BxJirouaer:
Or/aBJcHHe v HaUMEHOBaHHWE BCEX TTIaB, Pa3/IeOB C YKa3aHHEM HOMEPOB CTPaHUII, Ha KOTOPBIX
pa3Melaercss MaTepuall.
Conepxur:
OIIEHKY COBPEMEHHOTO COCTOSIHUS PerIaeMor poOIeMEbl;
Beenerue 000CHOBaHHUE aKTYAIbHOCTH U HEOOXOIUMOCTH NIPOBEICHUS Pa0OTHI;
(BeTymenue) e paboTHI (B COOTBETCTBHUH C TEMOH pabOTHI);
3a7a4u, paCKpbIBalOIIMWE MMYHKTHI IUIaHa, T. €. IIYTU JOCTHIKCHUA LCIIN.
OcHOBHAS Coctout U3 TIaB (pazmenoB), B KOTOPBIX COAEPKHUTCA MaTepuall 10 KOHKPETHO
qACTE uccieayeMoit Teme. [IpoeKT TOJIKEeH COoAep)KaTh CChUIKM Ha aBTOPOB M HCIIOJIb3YEMbIC
HNCTOYHUKU JINTCPATYPHI.
Conepxur:
00001IeHHOEe ~ (CyMMapHOE€) UW3JI0KCHHE HJeH, BBISBICHHBIX B  pe3yJbTare
OCYIIIECTBIICHHOTO HICCIIEIOBaHIsI, OTMEUYAETCS WX HOBHU3HA, BHIIEIISAETCS TO HOBOE, UTO
3akirroueHne .
00HAPYKEHO;
MMPUBOAATCA OCHOBHBIC BBIBOABLI II0 pPE3YyJIbTaTaM BBITIOJTHEHHOM pa6OTBI, KOTOPEIC
JTOJKHBI COCTOATH U3 HECKOJBKUX ITyHKTOB, TIOJIBOISAIINX UTOT BBITIOJTHEHHOTO MPOEKTA.
Cnucok
HCTIONb3yeMBIX [lepeveHb MCTONB3YEMBIX HCTOYHUKOB JIOJDKEH PACIIONAarathCs B al(aBUTHOM IOPSIKE
HCTOUHIKOR U CoJiepKaTh HE MeHee 4 KHHT, YIeOHBIX TIOCOOUS IS CTYIEHTOB.

TpeGoBanus Kk HANKMCAHUIO U 0POPMIIEHHIO MHAUBHUAYAJIbHOT0 MPOEKTA
1 TexcT paboTHI TOKEH OBITH CTPYKTYPUPOBAH M 0()OPMIICH B COOTBETCTBUU
C CYIIECTBYIOIIUMU TPEOOBAHUSIMHU:

dbopmar nucra - A4;

MEKCTPOYHBIN HHTEPBAI — 1,5;

pasmep mpudta - 14 (Times New Roman);

MoJIsl IeBo€ — 2,5 cM.; mpaBoe — 1,5 cm.; HIKHEe, BEpXHee — 2 CM;
OpMEHTAalLMS CTPAHUIbl — KHIKHAS,

BbIPaBHUBAHUE — 110 LIUPHUHE, aBTO-MIEPEHOC, a03alHbIN OTCTY — 1cM;
HyMEpalMs CTPAHULL IO LIEHTPY BHU3Y (KOJIOHTHUTYJIbI).

2 B pabore nomkHa OBITH COOJIIOJICHA JIOTHYECKAs IMOCIEI0BATEILHOCTD

HN3JI0KCHUA

Marepuajia, obOecrnedeHa opdorpaduyeckas, CHHTaKCHYECKas,

CTHIIMCTUYCCKAsA I'PaMOTHOCTb, IIPOCICKHMBATHCA HAYYHOCTb MW JIMTCPATYPHOCTH
si3pIKa. TekcT TCOpCTH‘ICCKOP'I qaCTHu OOJIXKCH OBITH HAIMCaH B HCOIIPCACICHHOM




HAKJIIOHEHUU («paccMaTpHUBaeTCs», «ompenensercs» u T.1.). [lpoext pomxeH
COJIep>KaTh HArJsAIHBIA MaTepuall (PUCYHKHU, TaOIUIbI, TUarpaMMBbl U T.II).

3 Topsnox odopmieHus OuOIUOrpa@UUECKOro OMUCAHUS HCTOYHHUKA:
dbamMuIMs aBTOpa W €ro MHMUIIMAIBI - Ha3BaHWE CTATbU WJIM MOHOTpaduu - eciu
CTaThsl, TO Ha3BaHHE COOPHUKA - MECTO W3JAHMS - U3JATEIbCTBO - TOJ H3AAHUS
paboThl - ecnm cTaThsd WM pedepaT, TO HadadbHAs W TIOCICTHSS CTPAHUIIBI
nyOJIMKaIUH, €CITH MOHOTpadusi, TO KOJINYECTBO CTPAHUII.

[Tpumepsr:

Knuea: Hanumos B.B. B nouckax unvix cmoicnos. - M.: Ilpoepecc, 1993. - 280 c.

Cmamovsa 6 ocypuane: Ypwvicon E.B. ®ynoamenmanvhvie cnocobHocmu
yenogeka u HausHas «anamomusy // Bonp. azvixozn. 1995. Ne 3. - C. 3-16.

Cmamows uz coopuuxa: Jlaxogpg /. Koenumuenas cemanmuka // A3vik u
unumennekm: Co./ llep. c anen, u nem. - M.: IIpoepecc, 1995. - C. 143-184.

[Topsinok pacnoyioKeHUs: HCTOYHUKOB:

— KHHUIY U CTaThU 1O andaBUTy, yueOHUKH, MOHOTpaduu;

— ra3eTHBIC U KypHAJIbHbIE TyOJIUKAIIUN;

— Nurtepuer-caittel. (Ha3Banue cratbu [caliT]. — Pexxum noctyna: aapec)

OO6muM TpeboBaHMEM KO BceM paboTaMm SIBISIETCS HEOOXOJAMMOCTh
COOJIIOJIEHUSI HOPM U MPABUJI IIUTUPOBAHHUS, CCBUIOK HA Pa3JIMYHbIE HCTOYHHKHU.

IMoaroroBka nmpe3eHTANUM K 3aIIUTE HHIAMBUAYAJIbHOI0 POEKTA

[Ipe3eHTanuss MHIWBUAYAIBHOTO MPOEKTA MPEACTABISIET COOOW TOKYMEHT,
otoOpaxaromuii rpadgudeckyro HUHGOPMAIUIO, COJEPKAILYIOCI B IPOEKTE,
JOCTHTHYTBIE ~ aBTOPOM  pabOThl  pe3yabTaThl W TPEHJIOKECHHS  TI0
COBEPIIICHCTBOBAHHUIO HCCIIEAyeMOTo npeaMera. [Ipe3eHTanusi WHIUBUIYaIbHOTO
MIPOEKTa COJEPKUT OCHOBHBIC MTOJIOKEHUS VIS 3aIIUTHI, TpaduuecKrue MaTepHaIbl:
JTUarpaMMbl, PUCYHKH, TaOJUIbI, KapThl, YEPTEKH, CXEMBI, aJTOPUTMbI H T.II.,
KOTOPbIE WILTIOCTPUPYIO MPEIMET 3aIIUTHI MPOEKTA.

JIJist TOrOo 4TOOBI JIydllle W TMOJHEE JOHECTH CBOM UACH A0 TeX, KTO Oyner
paccMaTpHUBaTh PE3yJIbTAThl UCCIIEIOBATEIHCKON paOOThI, HAJO MOATOTOBUTH TEKCT
BbICTyIUIeHUS. OH JTOJDKEH OBITh KPATKUM, M €T0 JIYUIlle BCETO COCTaBUTH O TaKOM
CXEMe:

1) mouemy uzbpaHa 3Ta TeMa;

2) kako# OblLya 1eNIb UCCIEIOBAHMS;

3) Kakue CTaBUJIMCh 3a1a4H;

4) KaKue TUTIOTE3bI POBEPSIIHCH;

5) KaKkue UCIMOJIb30BaJIMCh METOBI M CPEACTBA UCCIICIOBAHUS;

6) Kak1M OBLJ TIJIaH UCCIICIOBAHNS,

7) KaKue pe3yJIbTaThl OBLIH MOJTyYCHBI;

8) KaKue BBIBOJIBI C/ICJIAHBI IO UTOTAM UCCIICAOBAHMS;

9) 94TO MO’XKHO HCCIEAO0BATh B TAJIbHEUIIIEM B ’TOM HAMPABIICHUU.

[Ipe3entanus (dMEKTPOHHAS) JUISl 3aIUTHl WHAWBUIYATBHOTO MPOEKTa
CIIYKUT JIJIs yOeTUTEeILHOCTH M HATJISIAHOCTY MaTepHuaia, BRIHOCUMOTO Ha 3aIuTy.

OCHOBHOE COAEp/KaHNE TPE3CHTALINH:

1 cnatio - mumynvHwll



TutynbHasg cTpanuiia He00X0AUMa, 4YTOOBI MPEICTABUTD ayIUTOPUU aBTOPA U
TeMy ero paboTsl. Ha maHHOM craiie yka3pIBaeTcs ciaeayronas HHPopMaIus:

-II0JTHOE HA3BaHUE KOJUIEIKA;

- TeéMa UHAUBHIyaJIbHOTO TPOEKTA;

- ®HO obyuatomierocs;

- HOMEp TPyNIbl 00yYaroIErocs;

- ®UO pyKoBOAUTEIS HHANBHIYATBHOTO IPOEKTA;

- TOJ1 BBITIOJTHEHUS pabOThI;

2-3 cnaiiovl - BBE/[EHUE

JIoJKHO cofiepkaTh 00s13aTebHbIE 3JIEMEHTHI MHIUBUIYaJIbHOTO TPOEKTA:

- AKTyaJIbHOCTb;

- Henu u 3anaun npoekTa;

- OOBEKT MPOECKTA;

- [IpenmeTt npoekra;

- [lepnon mpoekra.

4-8 cnauowvl (ocHosHas uacmv)- HENOCPEACTBEHHO PACKPBIBAETCS Tema
paboThl Ha OCHOBE COOpPAaHHOIO MaTepuaia, JaeTcs KpaTKuii 0030p 0ObeKTa
UCCIICIOBaHMSI, XapaKTEPUCTHKAa OCHOBHBIX BOIPOCOB WHAMBHIYAIBHOTO MPOEKTa
(TaGmuuel, rpa@uKy, PUCYHKH, TUArPAMMBI).

9-10crauiov (BbIBO/IbI)

-UTOTH TIPOJICIIAHHON PabOTHI

-OCHOBHBIE Pe3YJIbTaThl B BU/IE HECKOJIBKUX ITyHKTOB

-0000111eH1Ee pe3yabTaTOB, (POPMYIUPOBKA IPEITIOKEHUI IO UX YCTPAHESHUIO
WM COBEPILIEHCTBOBAHMUIO.

KonuuectBo cnaiiioB MoOXXeT ObITh HU3MEHEHO 110 COIJIACOBAaHUIO C
PYKOBOAUTEIEM.

JIis BBICTYIUIEHUS! OCHOBHBIX TOJOXEHUH WHAMBHIYyAIILHOTO MPOEKTA,
000CHOBaHUSI BBIBOJOB M MPEIOKEHUN OTBOAMTCS He Oonee 15 munyr. [locne
BBICTYIUICHUS O0OYYarOIIUNCs OTBEUaeT Ha 3a/IaHHbIE BOIIPOCHI IO TEME.

Kpurepuu ouenku onenoynoro cpeacrsa 1.17
JJISl POBe/IeHUs TEKYero KOHTPOJIS MO Pe3yJibTaTaM BbINOJIHEHUS

CaMOCTOAITEIbHOI PadOThI

Kpurepuu oueHKM HHIAMBHAYAJIBHOIO IPOEKTA:

3amura peasu30BaHHOIO NMPOEKTa MPOUCXOAMUT Ha IMOCIEAHEM 3aHSITHHU I10
@u3MKe B KOHIE BTOPOTO CEMECTPA JI0 Hayayia MPOMEKYTOYHOM aTTECTALUU.

[Tocne mpocmoTpa U 0100pEHNSI UHAUBUAYAJIBHOTO POEKTa PYKOBOAUTEIb
€ro MOAMMUCHIBAET U COCTABJISET OT3bIB. B OT3bIBE PYKOBOAUTEINL XapaKTEPU3YET
IpOJIeJaHHY0 paboTy IO BCEM pa3zeiiaM.

[ToaroToBMB MHAMBUAYATbHBIA MPOEKT K 3alUTE, OOYYaIOUIHICS TOTOBUT
BBICTYIUICHHE, HATJSAHYI0O HHQOpPMAIHMIO (CXEMBbl, TaOJIULbl, TPAQUKU U APYTOil
WJUTFOCTPATUBHBIA MaTepua) JUisl HCIOJIb30BAHMS BO BPEMSI 3AIUTHI.



[Ipouenypa  3amMThl  HMHAUBUAYAIbHBIX  IPOEKTOB  OINpPEAEIAETCS
PYKOBOAMTEIIEM IIPOEKTA.

[Ipn oneHMBaHWMM WHAMBUIYAJIBHOTO MPOEKTAa HMCHOJB3YETCS OLEHOYHBIN
JIMCT, IPUBEJICHHBIN HUXKE.

Kaxnapiit kputepuii onienuBaetcs kak 0, 1, 2 6anos:

0 GanoB — MpU3HAK OTCYTCTBYET WJIM BRIPAXKEH KpaiiHe c1ado;

1 Gann— npu3HaK IPUCYTCTBYET B CPeIHEN CTEIICHHU;

2 Oajyia — IpU3HAK MPUCYTCTBYET B 3HAUUTEILHOMN CTEIICHH, BBIPAXKEH SIPKO.
MaxkcuManbHbIN O0amt: 20 6a110B.

Pe3ynbTaThl 3alIUTBI OMPEACIAIOTCS OLICHKAMH «OTJIMYHOY», «XOPOIIOY,

«YJOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.

Kpurepuu nepeBona 3adMKCHpOBaHHBIX OajyIOB B OLIEHOYHOM JIUCTE B 5-
OaJUIbHYIO LIKATy CJIEAYIOIIHUE:

basnel OneHka

16-20 5 (oTIMYHO)

11-15 4 (xoporo)

7-10 3 (YI0BIETBOPUTEIBHO)
0-6 2 (HEeyJOBIIETBOPUTEILHO)
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9.

3 HNPOMEXYTOYHASA ATTECTALIUA
3.1 Bomnpocsl 1j5 NOATr0OTOBKH K 3k3amMeHy 1 cemecTp

. Uro Takoe martepuanbHasg Touka? YTO Ha3bIBAIOT TPAEKTOPUEH JBHXKECHMS,

JUIMHOM IyTH U TIEpEMENIEHUEM, B YEM pa3HULIa?

Kakoe nBm>xeHne Ha3bIBA€TCs PABHOMEPHBIM NMPAMOIMHENHBIM? YUTO Ha3bIBAIOT
CKOPOCTBIO PAaBHOMEPHOT'O IIPSIMOIMHENHOTO ABMKeHUs? [IpuBeauTe npumepsl
rpauKoOB CKOPOCTH PaBHOMEPHOTO MNPSIMOJUHEHHOTO JBWKeHusa. Crenaiite
MOSICHEHHSI.

Kakoe nBmkeHue Ha3bIBaIOT PpaBYHOYCKOpPEHHBIM? UTo Takoe yckopenue? Kakas
dbopmya BeipakaeT cMbICH yckopeHus? [1o kakoii ¢popMysie MOKHO OTIPEACIIUTh
CKOpPOCTb ¥ IPOUJAEHHBINA Ty Th PABHOYCKOPEHHO JIBUKYIIETOCS TEJa B 3a1aHHBIN
MOMEHT BPEMEHU ?

Kak HampaBieH BEKTOp MIHOBEHHOW CKOPOCTH Tella MPU KPUBOJIUMHEHHOM
nBwkeHun? YUTo Has3bIBalOT yriioBod ckopocThio? Ilo kakoi dopmyne oHa
BBIYUCIISIETCSI M B KakMX €IWHHIAX u3Mepsiercs? UTo Ha3bIBalOT JIMHEHWHOU
CKOPOCTBIO T€Ja MpPHU €ro ABWKEHHH 10 OKpykHOcTU? Kak €€ MOXKHO
BBIYHCIIUTD?

3anumute GopMyITy, BHIPAXKAIOIIYIO 3aBUCUMOCTb MEX1y TUHEHHON U yTIIOBOM
CKOpOCThIO0. YUTO Ha3pIBaeTCs NEPUOAOM M 4YacTOTOM BpamieHus? Kak stu
BEITUYMHBI CBSI3aHBI MEXTy co0oit? I[lo kakoil dhopmyse MOXHO OINpEAeIUTh
LHEHTPOCTPEMUTEILHOE YCKOpEHUE?

Chopmynupyiite mnepBbiii  3akoH Hprorona. Kakume cucrembl otcuéra
Ha3bIBAKOTCS MHEPLMAIBHBIMU? B 4éM 3aKkiroyaeTcs IBJICHUE UHEPLIVU?

Urto Takoe cuia u yeM oHa xapaktepusyerca? Kakoi ¢hopmymoil BeIpakaroT u
KaK (opmynupyroT BTOpoil 3akoH HproToHa? 3amumure U chopmyiupyirte
TpeTui 3akoH HproToHa.

B 4éMm npuunrHa BO3HUMKHOBEHHUs cuibl ynpyroctu? Kakosa e€ npupoma? Uro
takoe nedopmanusa? Hazoute e€ Buabl. ChopMynupyiTe U 3aUIINTE 3aKOH
I'yka.

ChopmynupyiiTe ¥ 3a0UIINTE 3aKOH BCEMHPHOIO TAroTeHHs. UTO Ha3bIBaIOT
cuioi Tsoxectu? Kak e€ Bpuucistor?

10.Yto Takoe cuma TpeHus, e€ Buabl. Uto mpencrtaBisieT coboit koddduimeHt

TpEHUs?

11.Yto HaspBaerca cBoOOgHBIM maneHuneM? Kaxoi »to Bua aBrxkennsa? Kak

WU3MEHHUTCS YCKOPEHHE CBOOOIHOTO Ma/ICHUSI, €CJIM COOOIIUTH TETY HAa4YalbHYIO
CKOPOCTb, HAIIPaBJICHHYO BHU3?

12.Yto Ha3biBaeTcsi BecoMm Tena? B kakux eauHunax ero uaMepsarT? B uém

NPUHIIMITHAIBHOE pa3uyhe MEXIy BEeCcOM Tella U cuioi Tsokectu? B kakom
clly4ae BEeC TeJla He paBeH JCHCTBYIOUIEH Ha HETO CUIIE TSXKECTH?

13.YT0 Ha3bIBAIOT UMITYJILCOM CHJIBI U UMITYJILCOM Tesa? (onpeeaeHue )3anuimTe

dbopMyIIbl 7151 pacu€Ta UMITYJIbCa Tea U UMITYJIbCa CUJIBI.



14.Yto Takoe 3amkHyTas cuctema ten? ChopmynupyiTe 3aKOH COXpaHECHHS
UMITYyJIbCA.
3anuimuTe GOopMyITy 3aKOHA COXPAHEHHS UMITYJIbCA.

15.Yto Ha3piBalOT MexaHW4eckod paboToi? 3amummute (opmynay paboThl u
CHENANTE PUCYHOK.
Yrto Ha3BIBaE€TCS MOITHOCTHIO? 3amumuTe GopMyITy.

16.Yto Ha3biBatoT sHeprueii? Ilepeuncnure n3BecTHbie BaM (HOpMBI S3HEPTUHU. UTO
Takoe KuHeTudeckas oHeprus? Hanumure dopmyny. Kakyro »sHepruio
Ha3bIBAIOT MOTEHIUATLHOMN? 3anuiute GOpMyJIbl.

17.ChopmynupyiiTe ¥ 3alUIIMTE YCIOBHUE PABHOBECHS Teja, HMEIOIIETO
3aKpeIUIEHHYI0 OCh BpaileHus. KakoBbel 001Me yclioBUS paBHOBECHUS JHOOOTO
TBEPAOTO TeJa?

18.Kakyro crity Ha3pIBarOT paBHOAEHCTBYIOIIEH? YeMy paBHa paBHOACHCTBYOLIAs
JIBYX CHWJ, JEWCTBYIOIIMX BIOJb OJHOM MNPSIMONM B IPOTHBONOJIOKHBIX
HaIIPaBJICHUSX ?

19.Yto Takoe peryar? [IpuBeauTe npuMepsl ppl4aroB B )KU3HU U B OBITY. 3allUIINTE
(bopMyITy, BEIPAKAOIIYIO 3aBUCUMOCTh MEKy MOAYJISIMUA CUJI, TPUIIOKEHHBIX K
phIyary, v Iied4aMu 3TUX CHIL

20.Chpopmynupyiite ocHoBHBIEe nojoxkeHuss MKT. UTo Ha3bpIBalOT OTHOCUTEILHOMN
MOJIEKYJISIPHOM Maccom?

21.JlaitTe onpeneneHne KOJIMYeCTBa BellecTBa. YTo Takoe MossipHas Macca? B uém
oHa u3Mepsierca? Kak onpeaenuTs 4MciIo MOJIEKYJI B 3aJaHHOM Macce BelecTsa?

22.Yto Takoe OpoyHOBckoe aBwkeHue? Uro HazpBaoT nuddysueit? Kakxosa
IpUPOAA MEKMOJIEKYISPHBIX CHIT?

23.1lepeunciauTe OCHOBHBIE CBOMCTBA Ta30B, JKUAKOCTEH M TBEPAbIX Tea. Uro
Ha3bIBAIOT HACAIbHBIM ra3zom? IIpum Kakux yCIOBHUSIX pEaJIbHBIM ra3 MOKHO
CUUTATh UICATbHBIM?

24 3anumute ocHoBHOE ypaBHeHue MKT (tpu ¢opmyner). Kak 3anucaTe OCHOBHOE
ypaBHenne MKT uepe3 mimotHocTs raza?

25.49r1o Takoe tepMoauHaMuueckue napamerpel? [lepeuncnure nx. Yto Ha3pIBaOT
COCTOSIHUEM TEIUIOBOro paBHOBecuss? YUro Takoe Ttemmeparypa? YUYrto oHa
XapakTepuszyeT?

26.YT0 Ha3bIBAIOT YPABHEHUEM COCTOSHUS TEPMOJMHAMUYECKON cucTemMbl? Kakos
bu3MYeCKuil CMBICT YHUBEpPCAJIBHOM Ta30BOM MOCTOsHHOW? BriBenute
ypaBHeHue KiarnenpoHna.

27.Uto wHaspBatoT wu3omporieccamu? Chopmynupyiite W 3amumIMTe 3aKOH
U30TEePMUYECKOT0, U300apHOT0, M30XOpHOTO npouecca. Hauepture rpaduku.

28.Yro HaszpiBaroT ucnapeHueM? KowupaeHcanueit? OT yero 3aBUCUT CKOPOCThb
ucnapeHus xkujikocteit? Uto Takoe quHaMmuueckoe papHoBecre? Kak ero MoxHo
MOJTYYUTh?

29.Kako¥i nap Ha3bIBalOT HACKIIEHHBIM? UTO HA3bIBAIOT A0COIIOTHOM BIIAYKHOCTHIO
Bo3ayxa? B uém e€ uzmepsaroT? UTo Ha3bIBAlOT OTHOCUTEIBHOW BJIAXKHOCTHIO
Bo3ayxa? UTO Ha3pIBalOT TOUKOU POCHI?

30.Yto Ha3zpiBarOT kuneHuem? IIpu BBINOJIHEHUM KaKOro YCJIOBHS JKHUIKOCTh
3akumnaeT? OT 4ero 3aBUCUT TeMIEPaTypa KUIIEHUS )KUIKOCTH ?



31.Kakumu cBoiicTBaMu o00Jafal0T Kpucrtajuimdeckue Tena? Ilepeunciure
OCHOBHBIE CBOMCTBA aMOP(HBIX TEI.

32.Kakue Tena Ha3bIBalOT MAaKpOCKONMUYECKUMU? UTO NOHUMAIOT MO BHYTPEHHEH
sHepruer Tena? OT KakuX BEJIWYMH 3aBUCUT BHYTpEHHss 3Heprus tena? Ilo
Kakoi (hopMyJie MOXKHO OIpeIeTUTh BHYTPEHHIOIO SHEPTUIO raza’?

33.Yto Ha3biBaroT Temionepenayeii? Uro takoe koamyecTBoO TemoThl? 1o kakoit
dbopMysie MOXKHO paccuuTaTh KOJUYECTBO TEIJIOTHI, MOJYyUYEHHOE TMpH
HarpeBaHWM WJIH OTJAHHOE ITPU OXJIAXKJECHUHU Tema?

34.1To xakoi ¢opmMmysie MOKHO PACCUUTATh KOJUYECTBO TEIUIOTHI, 3aTpAaYeHHOE Ha
npeBpalleHue B map JaHHOM Macchl skuakoctu? Ilo kakoil dopmyie MOXKHO
paccunTarb ~ KOJWMYECTBO  TEIUIOTHI,  3aTPAYEHHOE  HA  IUIABJICHUE
KPUCTAJUIMYECKOIO TeJa JTAHHOW Macchl?
UYT0 Ha3BIBAKOT YJEIBHOU TEIUIOTOM CrOpaHuUs TOILINBA?

35.ChopmynupyiiTe 3aKOH COXpaHEHHUs AeKTpuueckoro 3apsaaa. Chopmynupyiite
v 3anumuTe 3aKoH Kynona.

36.UT0 Ha3pIBalOT JJIEKTPUYECKUM TMojeM? Ha30BHUTE OCHOBHBIE CBOWCTBA
ANEKTpUYEcKOoro nojsi. Kakoe mosie Ha3pIBatOT JIEKTPOCTATUYECKUM?

37.Y10 Ha3bIBAIOT HANPSKEHHOCTHIO 3NIeKTpudeckoro noiia? Hanmummure hopmyay.

38.B uéMm 3akiroyaeTcss NPUHLIKI CYTIEPHO3UIIMU IJNEKTPUUECKUX ToJier? B kakom
clly4yae 3JIEKTPUYECKOE I0JIE€ Ha3bIBaeTCs OAHOPOJHBIM? Kakoe HampaBlieHHE
MMEET BEKTOP HANPSLKEHHOCTHU AJIEKTPUYECKOTr0 Mo ?

39.Kakue BemiecTBa Ha3bIBAlOT MNpoBOAHMKAMM? Kakue dYacTUIbl SBISIOTCS
cBOOOIHBIMHU 3apsiiaMy B MeTaylIax?

40.Kak pacripeaensieTcst o mpoBOHUKY COOOIIEHHBIN eMy 3apsi?

41.Kakue BeniecTBa Ha3bIBAIOTCA TUAJIEKTpUKaMK? Kakue TU3IeKTPUKU Ha3bIBAIOT
nossipabiMu? Henonsipabimu?

42.Y1o MOHMMAIOT MOJ pabOTON 3neKTprudeckoro nojis? OT yero 3aBUCHUT padoTa
anekTpuueckoro mnons? Ilo kakoil ¢opMmysne MOXKHO paccuuTatb padoTy
AIEKTPUYECKOTO O ?

43.YT10 Ha3bIBAIOT MOTEHIIMATIOM 3JIEKTPUUECKOro moJjsi? 3anumure GopMyy.
Yrto Ha3bIBAE€TCA PA3HOCTHIO MOTEHIIUATIOB?

44.Yto Ha3bIBAIOT KOHAEHCATOPOM? UTO MOHUMAIOT MO/ 3apsAI0M KOHAEHcAaTopa?
UTo Ha3BIBAIOT ANEKTPOEMKOCTHIO IBYX IPOBOAHUKOB?

45.Y10 Ha3bIBAlOT »AJEKTpUYecKUM TokoM? Kakoe HampaBieHUE UMEET
anekTpudeckuii Tok? Kakue ycioBus HEOOXOAMMBI MJisi CYIIECTBOBAHHUS
anekTpudeckoro Toka? Uro HasbiBatoT cusior Toka? Hanmummure popmyny. Kakoit
TOK Ha3bIBAIOT MNOCTOSIHHBIM? OT KakuX BEJIMYMH 3aBUCUT CHUJIa TOKa B
npoBoAHuKe? (He 3akoH Oma!)

46.3anummure u chopmynupyiite 3akoH Oma juis yyactka nenu. Kakoit hopmynoi
BBIPAKAIOT 3aBUCUMOCTb CONPOTHUBJICHUS TPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAIN
MONEPEYHOr0 Ce4YeHusT W poja BemecrtBa? YUTo HA3pIBalOT  yIEIbHBIM
conporusieHueM? UTo oHO noka3pIBaeT?

47.3anummte Gopmyiy s onpenesacHus: paboThl AJIEKTPUUECKOTO TOKa. (B TPEX
BUjax). 3anumure W copmynupyiite 3akoH J[xoyns-Jlenma. Hamummre
dhopMyITy MOIITHOCTH TTOCTOSIHHOTO TOKA. (TPH BUJA).



48.4Yt1o takoe DJIC ucrounuka toka? Kakos e€ ¢pusndeckuii cMpica? UTo moHMMaroT
1I0J1 BHEIIHUM U BHYTPEHHUM COIPOTUBICHUEM?

49. Chopmynupyiite 3akon Oma 1711 ToTHOM 1ien. Kak onpenenuTs CriTy ToKa mpu
KOPOTKOM 3aMbIKaHUU MCTOYHHKA TOKA?

50.Ilepeuncnure BemecTBa, SBISAIOMIMECS XOPOIIMMH MNPOBOAHMKAMHU. Kakum
BUJIOM  MPOBOAMMOCTM  oOmamaroT  Mertamuibl?  [laliTe  ompexaeneHue
AIEKTPUYECKOr0 TOKA B METAJLIAX.

51.YUto Ha3bIBAIOT »JJEKTPUYECKUM TOKOM B KuAKoCcTsIX? Kakum Bujgom
MPOBOJIMMOCTH 00JIa1at0T AIEKTPOIUTHI? UTO Takoe 3NeKTpoIn3?

52.Kakum crocoOoM MOXKHO cjenaTh rasz ayekTpornpoBojHbiM? Tloscaurte. Uto
Ha3bIBAIOT HOHU3aNMEN raza? UTo Ha3bIBAETCS AIEKTPUUYECKUM TOKOM B razax?
Kakoii mpoBoAMMOCTBIO 001a1a10T ra3bl?

Bonpocsl 17151 IOATOTOBKU: 2 ceMeCTp

1. Yrto Ha3pIBatOT MarHUTHBIM TT0JIEM? KakoBBI €ro cBOKMCTBA?

2. CdopmynupyiiTe MpaBUIO MO KOTOPOMY MOKHO ONPEIEIUTh HaIpaBiICHHUE

BEKTOpAa MAarHUTHOM WMHIYKUWU BOJIM3M MPSMOTO MPOBOJHHMKA C TOKOM. YUTO

Ha3bIBAIOT JIMHUSIMUA MAarHUTHOW UHAYKIIUN?

Kakue monst Ha3zpiBatoT BUXpEBbIMU? UTO HA3bIBAIOT MArHUTHBIM ITOTOKOM?

4. Yto npencrasisier u3z ceds cuna Amrnepa? Kakum o6pazom MOKHO OIpEAEIUTh
Moaynb cuiibl Amrepa? CdopMmynupyiTe MpaBHIIO, MO KOTOPOMY MOXKHO
ONpEeNIEeNIUTh HAIPaBJIEHUE CUITbI AMIiepa.

5. Kakyto cuny HaspiBatoT cuitoil Jlopenma? Kakum 006pa3oM MOXKHO ONPEIETUTh
monynb cuibl Jlopenua? CdopmynupyiiTe npaBuiio, MO KOTOPOMY MOKHO
OINpPENENNUTh HanpaBiieHne cuibl JlopeHna.

6. UTo Ha3bpIBalOT MAarHUTHOM MNPOHMIIAEMOCTHIO BemiecTBa? Kakue BeliecTBa
Ha3blBalOT  (eppoMarHeTukamu?  Ilepeuncnure  OCHOBHBIE  CBOMCTBA
(beppoMarHeTUKOB.

7. B uéM 3akirodaeTcs SBJICHHUE DJIEKTPOMArHUTHOM MHAYKIWN?

8. Uro npencrasisier codoi I/C nnaykuun? ChopMynupyiiTe 1 3aNUIIATE 3aKOH
AIEKTPOMATHUTHON UHIYKIIUH.

9. Uro npexacrasisieT co0oi siBeHne camounaykuu? [1o kakoit popmMyse MOKHO
onpeaenuts I/C camonnayKumnu?

10.KaxoB pu3uveckuii cMbICI HHAYKTUBHOCTH?

11.1To xaxoit popMyie MOKHO OMIPENETUTH YHEPTUIO MATHUTHOTO TIOJISI TOKA?

12.Kakue JBWKCHHS Ha3bIBalOTCA KosieOarenbHbIMH? JlaliTe ompenencHue
cBOOOAHBIX KoJeOaHui. JlaiiTe onpeneneHne BbIHYKICHHBIX KOJIeOaHuH.

13.Yrto Takoe ammiutyaa? Yro takoe nepuoa? Uro Takoe gyactora konedbanuii? Uto
TaKoe IUKJINYecKasi (KpyroBasi) 4acToTa KoJieOaHui?

14.[laiiTe ompeneneHre MaTeMaTHUYeCKoro MasTHUKa. Kakum o0pa3oM MOKHO
paccuuTaTh nepuo Kojie0aHui MaTeMaTUYECKOrO MasgsTHUKA?

15.Yt0 Ha3bIBalOT NPYKUHHBIM MasiTHUKOM? Kakum 00pa3oM MOXKHO paccuuTaTh
nepuoJI KojaeOaHuii Mpy>KMHHOTO MasITHUKA?

16./laiiTe ompenelieHME MEXaHUUYECKOTO pe3oHaHca. I[lpuBenute mnpuMepsl
MIPOSIBJIEHUSI MEXaHUYECKOTO PE30HAHCA.

W



17.Y1to Ha3biBaeTcs BoJiHOW? Kakue BOJIHBI Ha3bIBarOTCA nomnepeuHbiMu? Kakue
BOJIHBI Ha3bIBAKOTCS IPOJOJIbHBIMU? UTO Tako€e JIMHA BOJHBI?

18.Ut0 Ha3bpIBalOT 3JIEKTPUYECKUMHU KoJebaHusMu? Hanummre ypaBHEHUS
Kosie0aHu 3apsizia, CHIIbI TOKA U HAMPSKEHHS B KOJIEOATeThbHOM KOHTYpE.

19.Kak onpenenuts nepuoj KoueOaHnuid B KOJeOaTeIbHOM KOHTYpe?

20.Kakoli Tok Ha3bIBalOT EpEMEHHBIM? UTO Ha3bIBAIOT IEHCTBYIOIIUM 3HAYEHUEM
NIEPEMEHHOTr0 TOKa?

21.Yto takoe Tpancdopmarop? Ha kakom ¢u3HuecKOM SIBICHUU OCHOBAHO €ro
nevcteue? Uto  HazpBalOT  KOAPDPUIIMEHTOM  MOJE3HOTO  JIEUCTBUS
TpaHchopmaropa?

22.Yt0 Ha3bIBAIOT AJIEKTPOMAarHUTHBIM TmosieM? YTo mpeacraBisieT coOoi
AJIEKTpOMarHuTHas BoiHa? Chenaite pucyHoK.

23.Haueptute cxemy npuémHuka llomoBa. KakoBo ycTpoiCTBO M NIpHHIMI
JENUCTBUSA Korepepa?
UTo Ha3BIBAIOT PAIUOCBSI3BIO?

24.ChopmynupyiiTe 3aKOH MNPSAMOJUHEMHOTO pacnpocTpaHeHusi cBeta. Yrto
HA3bIBAIOT YIJIOM NajicHus cBeTa? Chaenante pucyHoK.

25.ChopmynupyiiTe 3aKOH OTPA’KEHHS CBETA.

26.Yto HaszpiBatoT npenomiieHueM cBeta? ChopMyIupylTe 3aKOH MPEIOMIICHUS
CBETA.

27.910 Ha3pIBalOT JMH30M? IlepeunciuTe u3BeCTHbIE BaM BUJIbl JUH3. Hanumure
(bopMyI1y JIMH3BI U IEPEUNCIUTE BXOSALINE B HEE BETUUMHBI.

28.Uto HaszwpiBaeTcsi mHTepdepeHiuedn BoimH? [lpu kakoM yCIOBHM OHAa MOKET
HaOMI01aThCs ?

29.Kakue BOJIHBI Ha3bIBalOT KOT€PEHTHBIMHU?

30.Yro Ha3piBaeTcs nudpakipeit BoaH?

31.Uro Ha3bBatOT audpakiuoHHou pemérkoi? IlepuomoM audpakunoOHHON
pemeéTkn?
Kakas ¢opmyna Bbelpaxkaer ycioBHe o00pa3oBaHusi  JU(PAKLIHOHHBIX
MaKCUMYMOB C IOMOIIbIO AUPPAKIUOHHOU PEIIETKN ?

32.Yt1o Ha3bIBatoT aucnepcueit ceera? Kakue 1iseta u B KaKOM MOPSIIKE UMEIOTCS B
BUJMMOM CHEKTpPE?

33.Yto Ha3bIBalOT CIEKTPOM u3NyueHus? Kakue BUIbI CIEKTPOB HU3IYyYEHHS BbI
3Haere? UTo Ha3bIBaIOT COEKTPOM HoriomeHus? YTo Ha3bIBAOT CEKTPAIbHBIM
ananuszom? Ha uém oH ocHOBaH?

34.B uém 3akiroyaeTcsi CymHocTh rumote3bl Makca [lnanka? Cdopmynupyiite
3aKoHbBI (hoTOoIPdeKTa.

35.3anmummte hopmyny OiHmTelHa aa dhoTtodddexra. UTo HA3BIBAIOT KpacHOM
rpanuiieit pororddexra?

36.Kak ompenenuts wMaccy u uMmnyiabc ¢ortoHa? B uém 3akimodaeTcs
KOPIYCKYJIIPHO-BOJHOBOM Jyanu3Mm cBeta? Yrto mnpexacraBiser U3 ceds
BHYTpeHHUU (HoTOdIPhEeKT?

37.Copmynupyiite mnepBblid mocTynar bopa. (cTalmoHapHBIX COCTOSIHUM).
Cdopmynupyiite BTOpoii mocrynar bopa. (mpaBuiio 4acToT)

38.YT0 Ha3bIBaETCS paIMOAKTUBHOCTHIO?



39.Yto mpexacraBnser coboi anbda-uznydenue? KakoBbl ero cporctBa? Urto
npeAcTaBiser coboil  Oera-uznmyuenune? KakoBel ero cBoiictBa? Uto
MpeCTaBIsAeT co00l ramma-u3nyuenue? KakoBsl ero ceorictsa’?

40.3anumute GopMyy 3aKkoHa PagUOAKTUBHOTO pacmaja. Uto mpencTaBisiioT U3
ce0s M Kak Ha3bIBAKOTCS M30TONBI BOAOPOAA?

41.Kakumu cBoiicTBaMU 00J1a1at0T siiepHbIE CHIIBI? UTO HA3BIBAIOT SHEPTHUEH CBS3U
aTOMHOTO siipa’?

42.Yto mupencrasisger u3 cedsa nedext maccwl? Ilo kakoi QopMyrne MOXKHO
OTIPENEUTH 1e(PEKT Macchl?

43.Yto Takoe snepHas peakuusa? [lepeunciure, 4to oOpazyercs mpu eJICHUU sSapa
ypaHa?

44.Yt0 Ha3bIBAlOT LEMHOW siiepHOW peakuuerd? YTo HaA3bIBAIOT SIEPHBIM
peakTopoM?

45.Kakune peakuuy Ha3bIBarOT TEPMOSIEPHBIMUA?

46.1Ipenmer n 3HaUeHUE acCTpOHOMUH. Pa3nenbr actpoHOMHUH. CBSI3b ACTPOHOMHUH C
JIPYTUMU
HayKaMHU.

47.CocTaB COJIHEYHOU CHCTEMBI.

48.Comuue. Buytpennee ctpoerue u atmocdepa.

49.3Be31bpl: HCTOYHUK SHEPTUN, OCHOBHON XMMUYECKUI COCTAB.

50.I'anaktrku. CTpoeHUE TAITAKTHUK.

3.2 Ilpoueaypa npoBeaeHusi OMJICTBI

DK3aMeH MPOBOJUTCS YCTHO 110 OUJIETaM.

3ajaHue MPOMEKXYTOUHON aTTECTAllMU BKIIIOUAET B ce0s:

-IPOBEPKY 3HAHUH, IS YEro HEOOXOAUMO OTBETHTh Ha JIBa TEOPETUUYECKUX
BOIIPOCA;

-IPOBEPKY YMEHM, /ISl 4er0 HEOOXOUMO PELIUTh 3a1a4u.

Pa3pemiaercs mMmonb30BaThCA: KaJbKYJISTOPOM, TAOJWYHBIMH 3HAYEHUSIMU
OCHOBHBIX (PU3UYECKHUX MOCTOSHHBIX.

3.3 MeroanuecKkue PeKOMEHJAALIMH MO NMOArT0OTOBKEe W INPOBEICHUIO
NMPOMeKYTOUYHOI aTTecTaluu Mo ydueoHomy npeamery Ousuka

[Ipy mnOATrOTOBKE K TMPOMEKYTOYHOW aTTECTAllMd TOBTOPUTE YUYCOHBIN
Marepuan I0 BOIpPOcaM Uil MOArOTOBKHU. [IOBTOpHUTE TEpMHHBI, ONPENCIICHUS.
OOpatvTe BHUMaHHUE Ha B3aUMOCBS3h TEOPETUIECKOTO MaTepralia U MPaKTHIECKUX
3aJIaHU#, KOTOPBIE BHITIOIHSIUCH BO BpeMsl TPaKTUYECKUX 3aHATHI. BcmomuuTe (1o
3aMuCsM B TETPaAJIN) OCIIEI0BATEILHOCTh PEIICHUS 3a/1a4, BBITIOJIHUTE PUMEPHbIC
3a1aHUS.

[Ipn mpoBeaeHMM NPOMEXKYTOYHOM arrecTauMd Bbl monyuyuTe 3alaHue B
NMCbMEHHOM BuJie. [Ipex e ueM npucTynuTh K paboTe, MOAMUIIUTE JTUCThI, yKa3aB
CBOIO (DaMHIIMIO, UHUIIHAJIBI 1 HOMEP TPYMIIbI.



[TonyuyuB 3aanue, MPOYUTANTE €r0 MOJIHOCTHIO, YOSAUTECH, UTO COAECPKAHUE
BOIIPOCOB NOHATHO. [ Ipy Hanm4uuum BOIIPOCOB, 3aJaliTE€ UX IIPENOAABATEIIO.

HaupnnaiiTe BBINOJHATH 3aJaHus NO MNMOPAAKY. [IpounTaiiTe BHHMATEIBHO
dbopmynupoBky 3amanus. Bemomaute ero. I[IposepsTe. Odopmisiite 3amucu
aKKypaTHo, 0e3 ucnpaniaeHuid. [Ipy HeOOXOIUMOCTH MOJTB3YUTECH YEPHOBUKOM.

B memax SKOHOMMM BpPEMEHH MOXHO IIPOMYCKATh 33JaHMsl, KOTOpPBIE
BBI3BIBAIOT TPYAHOCTH U BEPHYTHCS K HUM B KOHIIE BBITTOJHEHUS paOOTHI.

[lepen caaveit paboOThI OJHOCTHIO IPOBEPHTE €.

3.4 Kpurepum oueHKH MO pe3yJbTaTaAM OCBOEHHUS Y4eOHOI0 MpeaMeTa

Dusuka

[Ipu npoBeIcHUH MPOMEKYTOUHOM aTTECTAIUN OLEHUBAETCS:

[IpaBunbHOCTH

[TomHOoTa

CamMocTosATENbHOCTD (0€3 JOMOTHUTENBHBIX U HABOIAIIUX BOIIPOCOB)

[IIkana oueHkH pe3yabTaTOB OCBOEHUS MpEAMETa

JInst nony4deHus pe3yibTaTa BC€ KPpUTEPHUH CYMMHUPYIOTCS.
OneHka BbICTABISIETCS I10 IIIKAJIE:

Pe3ynbpTatMBHOCTH (KOJMYECTBO OAJUIOB MO pe3ysibTaTam OueHka pe3yJbTaToB
TpEX 3aJaHHI) OCBOCHUS
5 OTJIHYHO
4 XOPpOILIO
3 YJOBJIETBOPUTEIHHO
2-0 HEYIOBJIETBOPUTEIHHO

OneHka «OTIMYHO» BBICTABIISAETCS 00y4aIOIIEMYCsl, €CIIN Y4EOHBIN MaTepual
Kypca OCBOEH MM B IIOJHOM 00BEME, NCUEPIIBIBAIOIIE, [TOCIEA0BATEIBHO, YETKO U
JIOTUYECKUA CTPOMHO €ro M3jaraer, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOMH,
CBOOOJIHO CIIpaBJISIETCS € 3aJja4aMU U BOIPOCAMU, HE 3aTPYIHSIETCS C OTBETAMHU IIPU
BUJIOM3MEHEHHUH 33/IaHH, TPABUIILHO OOOCHOBBIBAET MPUHSATHIE PEIICHUS, BIIAJIEET
Pa3HOCTOPOHHMMHU HaBBbIKAMU M MPUEMAMH BBITIOJTHEHUS IPAKTUUYECKUX 3a]1aY;

OHCHKa «XOpOoHIO» BBICTABIIACTCA 06yanomeMyc;1, CCJIK OH XOPOHIO 3HACT
Marcpuag Kypca, TI'paMOTHO MW IO CYHICCTBY H3JIaract cro, HC JIOIyCKasA
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPpAaBUJIIBHO IIPHUMCHIACT
TCOPCTUYUCCKUC IIOJIOXKCHHUA IIPHU PCHICHHUHN IIPAKTHYCCKHX BOIIPOCOB M 3414y,
BJI1aaccT HCO6XOI[I/IMI)IMI/I HaBbIKaMH U IIPpUECMaMH HUX BBIIIOJIHCHUA,

Orenka «KYOOBJICTBOPUTCIBbHO» BBICTABJISACTCA O6y‘laIOH.ICMYC$I, €CJII1 OH
HMCCT 3HAHHA TOJIbKO OCHOBHOI'O MaTepualia, HO HC YCBOMII €TO )leTaneﬁ, AOITyCKacT
HCTOYHOCTH, HCAJOCTATOYHO IIPABHUJILHBIC q)OpMyJ'II/IPOBKI/I, HapylICHUsA JIOTUYECKOU
MMOoCJICA0OBATCIIbHOCTH B M3JI0KCHHUH IIPOIpaMMHOI0 MaTcprajia, HCIBIThBIBACT
3aTPYAHCHUA ITPU BBIIMOJHCHUHN IIPAKTUYCCKUX 3a1a4;



OneHka «HeyJOBJIETBOPUTENBHO» BBICTABISETCS 00ydarolmEeMycsl, KOTOPBI
HE 3HAET 3HAYMUTEJbHOM YacTH y4eOHOro Marepuania, JOIMYCKAaeT CYIIECTBEHHbIE
OLITUOKH, HEYBEPEHHO, C OONBIITUMU 3aTPYAHCHUSAMHU PEIIAET MPAKTUUECKHUE 3a/1a4uu
WJIM HE CIIPABIIAETCS C HUMH CAMOCTOSITENBHO.

Ha ycMmoTpenue npenoaaBaTesnst UMeeTcs BO3MOXHOCTb MTOJTYYUTh OLEHKY 110
pe3ynbTraTaM  TEeKyIIero  KOHTpoJs, 0e3  HEoOXOAMMOCTH  MPOXOAWTH
IIPOMEKYTOUHYIO ATTECTALIUIO.



4 OCOBEHHOCTH TEKYLEI'O KOHTPOJISA "
IMPOMEXYTOUYHOM ATTECTAIIMH JJIsI WHBAJIMJIOB W JIAIL C
OI'PAHUYEHHBIMHU BO3MOXHOCTSAMMU 3I0OPOBbSI

B xozme Texyiero KOHTPOJsS OCYIIECTBIISICTCS WHIAMBUAyaTbHOE OOIIECHHUE
npenoaasarensi ¢ oOydaomuMmcs. [Ipyu Hanmuuuu TpyAHOCTEH U (WiIK) OMIHUOOK y
oOyd4arolerocsi MpemnojaBaTelb B XOJA€ TEKYIIEro KOHTPOJsA IyOonupyer
OOBSICHEHHE HOBOTO MaTepuajsa ¢ y4eTOM OCOOCHHOCTEH  BOCIPHSITHS
00yJaroIUMCs COJICpKaHUS MaTepuaia MPaKTHKH.

[Ipn mpoBemeHUW TEKYIIETO KOHTPOJS M IMPOMEKYTOYHOH aTTecTaIuu
o0ecrnieunBaeTcst COOMIOACHNE CIECIYIONINX TPEOOBAHMUIA:

- nans oOydaromuXxcsl U3 Yucia JUI[ C OTPaHWYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbsI TEKYIIUNA KOHTPOJIb U TPOMEKYTOUHAS aTTECTAIUS IPOBOJAUTCS C yUETOM
0COOEHHOCTEN NMCUXO(PU3NIECKOTO Pa3BUTHUS, UHAMBHUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHMSI  3/I0POBbs Takux oOOydamomuxcs (maiee - HWHIUBUAyaJIbHBIC
OCOOEHHOCTH).

- TPOBEACHHE MEPOIPHITHHA MO TEKyIIeMy KOHTPOJIO U MPOMEKYTOUHOM
aTTeCTalliy JJsl JIUI C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS B OIHOMU
ayIUTOPUH COBMECTHO C OOydYaloIMMUCS, HE HWMEIOIIUMHU OrPaHUYCHHBIX
BO3MOXKHOCTEH 3I0pOBbA, JOMYCKACTCs, €CIM ATO HE CO3JAeT TPYTHOCTEH st
oOyyJaromumxcs;

- TPHUCYTCTBHE B ayJUTOPUU ACCHUCTEHTA, OKA3bIBAIOIIETO OOYyYaronIuMcs
HEOOXOJMMYI0 TEXHHUYECKYI0 TIOMOINb C YyY4e€TOM UX HWHIWBHUIYATbHBIX
0CcoOeHHOCTEH (3aHATh paboyee MeCTO, MOHATh U 0(OPMUTH 3a/IaHKE, OOIIATHCS C
MpernojiaBaresieM); MPeA0CTaBICHUE 00yJaromMUMCs TP HE0OXOIUMOCTH YCIYTH C
UCIIOJIb30BaHUEM PYCCKOTO KECTOBOTO sI3bIKa, BKJIIOUas oOecredyeHre JI0mycka Ha
O00BEKT cypaomnepeBoaunKa , Tu(dIonepeBounKka (B OpraHu3aii JI0JDKEH OBITh
TaKoM CHenuanucT B mITaTe (€CJM 3TO BOCTpeOOBaHHAS yCiyra) WIM JIOTOBOP C
OpTraHU3AIMSIMHA CUCTEMBI COITUATBHON 3aIIUTHI MO MPEIOCTABICHUIO TAKUX yCIYT B
cilydyae HEOOXOIUMOCTH);

- TpenocTaBlieHHE OOydYaromMMcsl IpaBa BbIOOpa MOCIEIOBATEIHLHOCTH
BBITIOJTHEHMSI 3aJlaHUsl W yBEJIWYCHWE BPEMEHH BBITIOTHEHHS 3amaHus (1Mo
COTJIACOBAHUIO C TMPEMOoJaBaTeeM); MO KelaHHI0 O0yYaroIIerocs yCTHBIM OTBET
IpU KOHTPOJIC 3HAHUI MOXKET MPOBOJIUTHCS B MUCHMEHHOU (hopMe WM Ha0OOPOT,
MMMCHMEHHBIN OTBET 3aMEHEH YCTHBIM.



Paspaborunkn:

Briy 42 Ppecete LA,

(mecmo pabomut) (nodnucs) J (P.H.0)
BITY Al - Mool st 228
(mecmo pabomoi) (noontice) (®.H.0)

PykoBoauTe/n 00pa3oBareiibHO NPOrpaMMbi
Crapmit npenojiaarens kadeapsi
CTPOHMTENLHOM TEXHUKH W HHKEHEPHOH
MEXaHHUKH UMEHH

npodeccopa H.A. YibsiHoBa T P _.// VnpaunoB Anekceit BacunseBrnu
= Wmd;mct:)




Ouenounoe cpencrso 2.1

MUHHNUCTEPCTBO HAYKU U BBICILIET'O OBPAZOBAHU S POCCUMCKOM
®EJIEPALINU
®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IKETHOE
OBPA3OBATEJIbHOE VUPEXX/IEHUE BBICILIET'O OBPA3BOBAHU S
«BOPOHEXXCKUM T'OCYJAPCTBEHHbBIN TEXHUYECKNI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXKJIAIO
JIUpEeKTOp CTPOUTENIBHO-
HOJIUTEXHUYECKOTO KOJUIeKA

/
«_» 202 r.

3K3AMEHAIIMOHHBIA BUJIET Ne
no yueonomy npeamery YII.06 ®usuka

1. Yro Takoe cwia W YeM OHa Xapakrepusyercs? Kakoil ¢GopMylioli BBIpaKalOT M Kak
dbopMynupyroT BTopoit 3akoH Heiorona? 3anumute u chopmynupyiite Tpetuii 3akon HproToHa.

2. 3anummre ocHoBHoe ypaBHeHHue MKT (tpu gopmyinsl). Kak 3anucatb OCHOBHOE ypaBHEHHE
MKT uepe3 mioTHOCTb raza?

3. ABTOMOOWJIH Maccoii 2 T, Tporasch ¢ Mecta, rpotein myTh 100 m 3a 10 c. Haiitu cuy.

4. OnpenenuTe CKOJIBKO MOJIEKYJT BOBI B 00bEME 271.

IIpenonasarens

(noonuce, pacuugposxa noonucu) (D.1.0.)

Paccmotpeno Ha 3acenanun Meronnyeckoro copera CIIK nmporokon Ne  or «_ » 202 .



OueHovHoe cpeacrso 2.2

MUHHNUCTEPCTBO HAYKU U BBICILIET'O OBPAZOBAHU S POCCUMCKOM
®EJIEPALINU
®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IKETHOE
OBPA3OBATEJIbHOE VUPEXX/IEHUE BBICILIET'O OBPA3BOBAHU S
«BOPOHEXXCKUM T'OCYJAPCTBEHHbBIN TEXHUYECKNI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXKJIAIO

JIUpEeKTOp CTPOUTENIBHO-

HOJIUTEXHUYECKOTO KOJUIeKA
/

«_» 202 r.

3K3AMEHAIIMOHHBIA BUJIET Ne
no yueonomy npeamery YII.06 ®usuka

1. 3anmummTe U chopmynupyiite 3akoH Oma s ydactka nenu. Kakoit ¢popmynnoil BeIpakaroT
3aBUCUMOCTb COIIPOTHBIICHUS IPOBOJHUKA OT €r0 JJIMHBI, IUIOLaI1 MONEPEYHOI 0 CeUEeHUs U pojia
BenlecTBa? YUTo Ha3bIBAIOT YEJIbHBIM CONPOTUBICHUEM? UTO OHO MOKa3bIBAET?

2. Yto npencranisier co0oil siBnenue camonnaykuuu? Ilo kakoit Gpopmysie MOKHO ONpPENEIUTh
S/1C camounaykuuu? KakoB ¢pu3nueckuil cMbIcI HHIYKTUBHOCTH?

3. Omnpegenure cuiay TOKa, HNPOXOMASIIET0 IO  OPSIMOJIUHEWHOMY  HPOBOJHUKY,
MEePHEHANKYIISIPHOMY OJTHOPOIHOMY MarHUTHOMY TIOJIIO, €CJIM Ha aKTHBHYIO YacTh MPOBOIHHUKA
nnuHou 20 cm nerictByet cuia B 50 H mpu marautHoi unaykuuu 10 To.

4. PaccunTaiiTe BEIMYMHY UHAYKTUBHOT'O CONTPOTUBIICHUS KaTYIIKU MHAYKTUBHOCTBIO L =20 MI'H

Ha gactore 50 I'1r.

IIpenonaBareins

(noonucw, pacuu@poska noonucu) (D.1.0.)

Paccmotpeno Ha 3acenanuun meroauueckoro coera CIIK nmporokon Ne oT « » 202 .



