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1. Uenun v 3apauv gucumnnmHbl

N3ydeHne ancumnnuHel «dPusmka» Ha NpodunbHOM ypoBHeE cpefHero obuiero
obpas3oBaHus HanpaBfeHO Ha AOCTWXKEHNE CriefyoLwmx uenen:

- hopMumpoBaHne y obyyaroLMxcs YBEPEHHOCTM B LIEHHOCTM obpasoBaHu4,
3HAYMMOCTM  (PM3NYECKMX  3HAHMW 0N COBPEMEHHOro  KBanuuumpoBaHHOIO
crneumanucTa npu ocyLwecTBAEHNN ero NPodeCcCUoHanbHOM AeATeNbHOCTY;

- opmMMpoBaHME eCTECTBEHHO-HAY4YHOM PaMOTHOCTH;

- oBnageHue crneundunyeckon cmctemon usndecknx NOHATUN, TEPMUHOMOTNEN
1 CUMBOJIVUKOMN;

- OCBOEHME OCHOBHbIX (PU3NYECKNX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEWN;

- OBrflaieHne OCHOBHbIMM  MeTOdaMW  Hay4yHOro MNO3HaHUA  NpuUpoabl,
nucrnonb3syembiMn B u3uke (HabnogeHue, onucaHve, U3MepeHue, BblaBUXEHUE
rmnoTes, NpoBeAeHNe aKCNePUMEHTA);

- oBnageHve ymeHusiMu obpabaTbiBaTb [aHHble 3JKCNEPUMEHTa, OOBACHATb
nosiydyeHHble pesynbTaTtbl, YCTaHaBNuBaTb 3aBUCUMOCTU MexXay dU3nyeckumm
BeNUYnMHamMu B HabnogaemMom siBfieHuun, aenatb BbIBOAbI;

- dopmMMpoBaHMe YyMeHust pewaTb U3NYECKME 3adadn pasHbIX YpPOBHEN
CINOXHOCTW;

- pasBuTue Mo3HaBaTeNbHbIX WMHTEPECOB, WHTENNEKTyarnbHbIX U TBOPYECKUX
cnocobHocTen B npouecce nNpuobpeTeHnst 3HaHUA C UCMOSNb30BaHMEM Pa3fnYHbIX
WUCTOYHUKOB WMHAOPMAaLMN U COBPEMEHHbLIX MHAOPMALMOHHBLIX TEXHOSIOMNA;, YMEHUN
dopmMmynmpoBatb U 0BOCHOBbLIBaTb COBCTBEHHYIO MO3ULMIO MO  OTHOLUEHUIO K
domsnveckon MHopmaLnn, nosy4aemMom n3 pasHblX MICTOYHMKOB;

- BOCMUTaHWe YyBCTBa ropAoCTU 3@ POCCUMCKYHO (DU3NYECKYIO HayKy.

OcBoeHune gucumnnnuHbl «dusmka» npegnonaraeT peleHne cneayowmnx 3agau:

- npuobpeTeHne 3HaHUn O pyHAAMEHTanbHbIX (PUNYECKUX 3aKOHaX, Nexalymx
B OCHOBE COBpPEMEHHOM (U3NYECKOM KAPTUHbI MUpPa, MPUHLMMNOB LOENCTBUSA
TEXHUYECKMX YCTPOMCTB M MPOM3BOACTBEHHbIX MNPOLECCOB, O Hambonee BaXKHbIX
OTKpPbITMAX B 0b6ractm usnku, OKasaBLUMX oOnpefensiowiee BrMSHUE Ha pasButue
TEXHUKN N TEXHOMNOMNY;

- MOHUMaHWe (U3NYECKON CYLLUHOCTU HABNEHUN, MNPOSBISAIOWNXCA B paMKax
NPOn3BOACTBEHHOWN OEATENBHOCTY;

- OCBOEHMe CcnocoboB MCMNOMNb30BaHUSA (PU3NYECKUX 3HAHUWA ONA  pelleHus
npakTM4yecknx U npodeccnoHanbHblX 3agad, OObSCHEeHUs SBMAEHWA npupoabl,
NPON3BOACTBEHHBIX U TEXHONOMMYECKNX MPOLECCOoB, NPUHLMMNOB OEUCTBUS TEXHUYECKUX
npubopoB n YCTPOUCTB, obecnevyeHns ©Oe30nacHOCTM MNPOU3BOLACTBA W  OXpaHbl
npupoasbl;

- (hopMMpOBaHNE YMEHUI pellaTb y4ebHOo-npakTuieckne s3agadm uanyeckoro
cofepXaHus ¢ y4eToM nNpodreCccnoHanbHON HanpaBfeHHOCTH;

- npuobpeTeHne onbiTa NO3HAHUA N CaMOMO3HAHWUSA; YMEHUN CTaBUTb 3a4ayun U
pewaTtb npobnemMbl ¢ y4ETOM NPOodeCCUOHANBbHOW HanpaBreHHOCTMU;

- opMMpOBaHWE YMEHUM ucKaTb, aHanuaupoBaTb W obpabaTbiBaTb
dom3n4eckyto MHopMauuto ¢ y4ETOM NpodreCcCnoHanbHON HanpaBeHHOCTY;

- noarotoBka 0OByYaloLMXCs K YCNewHOMY OCBOEHWMIO OUCLMMNIMH U Moaynen
NPodeCCNOHanNbHOro LMKa: dOPMUPOBAHNE Y HUX YMEHUA U ONbiTa AEATENbHOCTH,
XapaKTepHbIX Ans npodpeccun /| [OMMKHOCTEN ChyXawmx Wnu  cneumanbHOCTEN,
nonyyaembix B NpodeccuoHasnbHbix 0bpasoBaTerbHbIX OpraHn3aunsx;

- nogrotoBka K oOpMMpPOBaHUIO OBLLMX KOMMAETeHUUn Byayulero cneumanucra:
camoobpasoBaHUs,  KOMMYHMKaLMK,  NPOSIBNEHUA  rpakgaHCKO-NaTpUOTUYECKOM
no3numm, COTPyAHUYECTBA, MNPUHATUS peELUEeHWA B CTaHOApPTHOM UM HecTaHA4apTHOW
cUTyauusix, NpoeKTUPOBaHUS, NPOBEeAEHUS PUNYECKUX N3MEPEHUN, IPEEKTUBHOIO U



6e3onacHoro MCnosnb30BaHUs PasnNUYHbIX TEXHUYECKMX YCTPOWUCTB, COOnoaeHns
npaBun oxXpaHbl Tpyaa npu paboTe ¢ pusnyecknmm npnbopamm n o6opygoBaHNEM.
OcobeHHOCTb (hOopMMPOBaHMS COBOKYMHOCTU 3adavy u3yyveHuss pusnkn gng
CUCTEMbI cpeaHero npodgeccrmoHanbHOro obpasoBaHus 3akn4aeTcs B He0OXoaMMOCTH
peanusauun npodeccMoHanbHOM HanpaBieHHOCTU peLLaeMbiX 3agjay, Yy4éTa
ocobeHHocTel cihepbl AeaTenbHOCTN OyayLmnX cneumanncToB.
Mporpamma cocTaBrnieHa B COOTBETCTBMM C TpeboBaHusMM heaepanbHOro

rocyaapctBeHHoOro obpasoBaTenbHOro CcTaHgapTa cpegHero npodecCroHanbHOro
obpasoBaHma no cneunanbHocTn 18.02.14 Xumumyeckas TexXHONOrms npou3BOoACTBa
XUMUYECKUX coeanHeHun, yTeepxaeHHoro Npukasom MuHnpocselyeHns Poccun ot 15
Hos6ps 2023r. N 861.

2. NepeyvyeHb nNaHUpyeMbiX pe3ynbTaToB OOYy4YeHUSA, COOTHECEHHbIX C
nnaHupyemMbiMu pe3ynbTaTaMyu OCBOeHUsSl o6pa3oBaTenibHOM NporpamMmbl.

B pesynbTate 0CBOEHUS OUCUMNIIMHBLI HA NPOUNLHOM YpPOBHE O0Yy4YaloLMnCs
JOIMKEH:

3HaTb:

- CMbICI NOHATURN: PM3MNYECKOE SIBMIEHWNE, TMNOTE3a, 3aKOH, TEOPUS, BELLECTBO,
B3aMMOOENCTBME, 3MEKTPOMarHUTHOEe nosne, BofHa, (POoTOH, aTOM, aTOMHOe £4po,
NOHU3UPYIOLLNE U3NYYEHNS;

- CMbICI (PU3NYECKNX BESIMYMUH: CKOPOCTb, YCKOpEeHue, macca, cuna, UMnynbsc,
paboTa, MexaHun4yeckast 3Heprusi, BHYTPEHHSS 3Heprusi, abconiTHas TemnepaTypa,
cpedHsaAsa  KMHEeTUYeckass 9JHeprms  4acTuy BewecTBa, KONMYEeCTBO  TEnnoThl,
3rIEMEHTaPHbIN 3NEKTPUYECKNA 3apsa;

- CMbICIT  (PU3MYECKMX 3aKOHOB  KIAaCCUYECKOW MEXaHWKW, BCEMMPHOro
TArOTEHUSI,  COXPaHEHUs1  3HEepruM, UMMnynbca W  3MEKTPUYECKoro  3apsaa,
TepMOLMHAMUKN, SNEKTPOMArHUTHOM MHOYKUMN, oTOo3hekTa;

- BKNnag pOCCUMMCKMX N 3apyBeXHbIX YYEHbIX, OKa3aBLuMX Hanbonbluee BANAHNE
Ha pa3BuUTUE OU3NKNY;

yMeTb:

- MpoBOAMTb HaGMOAEHUS, NNAHMPOBATL N BbINOMHATL 3KCNEPUMEHTHI,

- BblgBUraTb rMNOTE3bl U CTPOUTb MOLENN,

- NPUMEHATb NONYYEHHbIE 3HAHNA N0 un3nkKe Ans 06bACHEHNA pa3HOObpa3HbIX
PM3NYECKUX SABITIEHUN U CBOUCTB BELLECTB;

- MpaKTU4EeCKM NCrnonb3oBaTb PU3NYECKMNE 3HAHUS;

- OUEeHMBaTb AOCTOBEPHOCTb €CTECTBEHHO-HAY4YHOM MHpOpMaLMK;

- Mcnonb3oBaTb NPUOBPETEHHbIE 3HAHUS U YMEHNA ONS PELLEHNSA NPaKTUYEeCKNX
3a4ady  noBceOHEBHOW »MU3HM, obecnevyeHuss 06e3onacHOCTU COOCTBEHHOW >KU3HW,
pauMoHanbHOro NpMpoLonoNb30BaHUS U OXpaHbl OKpYXatloLwen cpeabl.

- onucbiBaTb U OOBACHATL (PM3NYECKNE SIBMIEHUSA U CBONCTBA TEM: CBOMCTBA rasos,
XngKkoctenm wW  TBepAblX Ten; 3NeKTPOMarHUTHYK WHOYKUWMIO, pacnpocTpaHeHue
3NEKTPOMAarHUTHbLIX BOJSH; BOSHOBbIE CBOWCTBA CBETA; M3Iy4eHME W MOrfoWeHne ceeTa
aTtomoM; doTo3dhdeKT;

- OTNMYaTb rMNOTE3bl OT HAaY4YHbIX TEOPUN;

- [genaTtb BblBOAbl HA OCHOBE 3KCNEepUMEHTAsbHbIX OaHHbIX;

- NpPUBOOMTb MPUMEPLI, MOKa3blBalOLWME, YTO: HAGMOEHMS N SKCNEPUMEHT
SABMNSAIOTCA OCHOBOW [ONS1 BbIABMKEHUS TUNOTE3 U TEeopuin, MNO3BOMAIOT MNPOBEPUTL
UCTUHHOCTb TEOPETUYECKUX BbIBOAOB; u3andeckas Teopusa [aeT BO3MOXHOCTb
OOBACHATE M3BECTHbIE SABMEHUS NPUMPOAbl U HaydHble (hakTbl, NpeAckasbiBaTb elle
HEN3BECTHbIE ABMEHUS;



- NpPUBOAUTL NPUMEpPbl MPaKTUYECKOro WCMOSIb30BaHUA (OU3NYECKUX 3HAHWUNA:
3aKOHOB MEXaHWKW, TEPMOAMHAMUKM U INEKTPOOUHAMUKN B SHEPreTuKe; pasfimyHbIX
BWOOB OfIEKTPOMArHUTHbLIX M3MNYyYeHUN ONA pasBUTUS pagno U TENEeKOMMYHUKaLUN,
KBAHTOBOW (PU3NKM B CO34aHUN S0EPHON SHEPreTUKN, Na3epos;

- BOCMPMHMMATb U Ha OCHOBE MOSMyYeHHbIX 3HAHNN CaAMOCTOATENBHO OLEeHMBaTb
nHdopMauuio, cogepxailyroca B coobuieHmnsax CMWU, VIHTepHeTe, Hay4yHO-NONYNApHbIX
cTaTbsiX.

- NPUMEHATb NOJSTyYEHHble 3HaHUA ONs peLleHns mM3ndecknx 3agau;

- onpegenaTb Xapaktep wu3andeckoro npouecca no rpadguky, Tabnvue,
copmyne;

- NU3MepATb pan PU3MYECKUX BEMNYMH, NPEeACcTaBnsas pesynbTaTbl UIBMEPEHUN C
y4eTOM UX NOrpeLLUHOCTEN.

B pesynbTtaTte ocBOEeHMs ANCUMNNNHBI OByYatowminca gormkeH obnagate oowmmm

KOMMNEeTeHUNAMMNU:
Kon HanmeHoBaHue KoMneTeHunmn Koa n HanmeHoBaHWe nHamkatopa
KOMMeTEeHL MM JOCTWKEHNS KOMMNETEHLINN
OK 1 Boibupatb cnocobbl pelweHus 3agady | YMeHusi:  pacnosHaBaTb  3agady  wu/vnm
NPOeccMoHanbHon  AeATENbHOCTU | mpobneMy B NPOdECCUMOHANbHOM — U/WNu
NPUMEHNTENBHO K Pa3NN4HbIM | coljnanbHOM — KOHTEKCTE;  aHanuaupoBsaTb
KOHTeKCTaMm

3agady w/uvnum npobnemy u BblAENATb €€
COCTaBHble  4acTu; oOnpegendatb  dTanbl
pelueHns 3agayu;

BbIABIIATb " ahpeKTUBHO nckartb
nHdopmaumio, Heobxooumyro ANs pelleHusd
3agauv n/mnm npobnemei;

COCTaBnsATb MnaH [EencTBud; onpegenstb
HeobxoaMMble pecypchl;

BNageTb akTyanbHbiMM MeTodamu paboTbl B
npocheccuoHanbHON 1 CMEeXHbIX cdepax;
peanu3oBbiBaTb COCTABIEHHbIV NMaH;
oLeHuBaTb pesynbTaT M MNOCneacTBUs CBOUX
OencTBuin (CamMoCTOATENBbHO UMK C MOMOLLIbIO
HacTaBHMKA)

3HaHMA: aKkTyanbHbl NPOMEeCCUOHanbHLIN Y
coumanbHbIA KOHTEKCT, B KOTOPOM MPUXOAUTCS
paboTaTtb U XWUTb;

OCHOBHbIE€ UCTOYHUKM MHGOPMAaLMK U pecypcbl
ONna  peweHuss 3agad  u npobnem B
npodeccuoHansHoM  u/vunu  coumanbHOM
KOHTEKCTE;

anropuTmbl BbIMOMHEHUS pabot B
NpodeCcCUoHanbLHON N CMEXHbIX 0bnacTsXx;
mMeToabl paboTel B NpPOdECCUOHANbHONW W
CMEXHbIX ccpepax;

CTPYKTYypy nnaHa Ans pelweHus 3ajav;
NopsiAOK OLIEHKM pe3ynbTaToB pelleHns 3agad
npodeccnoHanibHON SesATenbHOCTH

OK 2 Mcnonb3oBaTtb COBpEMEHHbIE | YMEeHUA: onpefensatb 3ajadn ans  noucka
cpencTtea rnomcka, aHanusa n | nudopmaumm; onpegenaTe  Heobxoauwmble
MHTEepnpeTauun WHopmaunu, N | MCTOYHUKM MHpOpMaLnK;

WH(POPMALIMOHHbIE  TEXHOMOrMM Ans | nnaHMpoBaTb npotiecc NoWnCKa;

BbINONTHEHUS 3afad | CTPYKTypMpOBaTb NonyyYaemyro UHgopmauumio;

npodeccrnoHanbHON OeaTenbHOCTH BblaensaTb Haubornee 3HadMmoe B nNepevHe
MHdopMaLuu;

oueHmBaTb NPaKkTU4eCKyro 3HA4YNMOCTb
pe3ynbTaTtoB MNOUCKa, O(*)OpMJ'IFITb pes3ynbTaTthbl
NOWUCKa, NPUMEHATb cpeacrtea




WHAOPMALIMOHHBIX TEXHOSOMMKU AN peLleHns
npoceccuoHanbHbIX 3aga4; MCMoNb30BaThb
COBPEMEHHOe MporpaMMHoe obecneyeHue;
ucrnonbL3oBaTb pasnuyHbie umdpoBble
cpeacTBa Ans pelleHns npodeccrmoHanbHbIX
3agad.

3HaHuUA: HOMeHKNaTypbl MHMOPMAaLMOHHBIX
WCTOYHWKOB, NPUMEHSAEMbIX B
npocpeccuoHanbHON AeATeNbHOCTW; NpUeMbl
CTPYKTypupoBaHus  MHdopmauun;  dopmat
ochopmneHuns pesynbTaToB noucka
uHOpMaUMK, COBpPEeMEHHble cpeacTBa U
YCTPOMUCTBA WHpoOpMaTM3aunn; nopsagok ux
NpUMeHeHNa 1 nporpaMmHoe obecneyeHne B
npodeccnoHansHon [eATenbHOCTU, B  TOM
yncne € UCMOMb30BaHWEM  LUMAPOBbLIX
cpeacTs.

OK3

MnaHnpoBaTb 1 peanu3oBbIBaTb
cobcTBeHHOE npodheccuoHansHoe U
NUYHOCTHOE pasBuTue,
npeanpuHUMaTENbCKYIO OeATeNnbHOCTb
B NpodheccmnoHanbHom cdepe,
NCMNonb30BaTh 3HaHUS MO MPaBOBOW U
¢mMHaHCOBOW rPaMOTHOCTU B
PasnmnYHbIX XN3HEHHBIX CUTyaUNsiX.

YMeHus: onpeaensaTb aKTyanbHOCTb
HOpMaTMBHO-NPaABOBON  [OKYMeHTauuM B
npodeccuoHarnbHON AesATeNbHOCTY;
NPUMEHATb COBPEMEHHYI0 Hay4Hyto
nNpodeccuoHarnbHyo TEPMUHOMOINIO;
onpegenaTe W BbICTpavMBaTb TpaekTopuu
nNpodeCccUoHanbLHOro pas3BUTKS n
caMoobpasoBaHus;

BbISIBMATE  JOCTOMHCTBA W HeJocTaTtku
KOMMep4Yeckon uaewn; npeseHToBaTb wuaewn
OTKPbITUA COOCTBEHHOrO aena B
npoceccnoHanbHoON OEeATENbHOCTY;
opopMnaTe  Bu3Hec-NnaH;  paccyuTbiBaThb
pasmepbl BbiNnat Mo MNPOLEHTHbIM CTaBKam
KpeauToBaHuWs; onpeaensTb UHBECTULMOHHYO
npuBneKkaTenbHOCTb KOMMEpPYecKkMx uaen B
pamMkax npodeccMoHanbHOW OeSATEeNbHOCTY;
npeseHToBaTb OW3HeEcC-uaew; onpenendartb
WCTOYHMKN (pMHaHCUPOBaHUS

3HaHuA: copepxaHue aKkTyarnbHon
HOPMaTUBHO-NPaBOBON OOKyMeHTauuu;
COBpEMEHHasi Hay4yHasi U nNpogeccuoHarnbHas
TEPMUHOMNOINS;  BO3MOXHble  TpaekTopuu
npod)eccnoHasnibHoOro passuTusa n
camoobpa3oBaHus; OCHOBbI
npegnpuHMMaTeNbCKOW [eATenbHOCTY;
OCHOBbI (PMHAHCOBOW PAMOTHOCTH; npasuna
pa3paboTku Ou13Hec-NnaHoB; nopsiaokK
BbICTPaMBaHWUA  Mpe3eHTauuu;  KpeauTHble
DaHKOBCKME NPOaYKThI

OK 4

OddekTnBHO B3aumModencTteoBaTb U
paboTaTb B KOMNMNEKTUBE U KOMaHAe

YMeHus: OpraHm3oBblBaTb pa60Ty Konnektmea
MU KOMaHApbl; B3aMMOAENCTBOBaTb C Komreramu,
PYKOBOACTBOM, KInMeHTammn B xooe
ﬂpOd)eCCMOHaﬂbHOVI OeATEeNIbHOCTU

3HaHuAa: rcuxororuyeckue OCHOBBbI
[EeATeNbHOCTU KOMMEeKTUBa, MCUXonornyeckmne
OCODBEHHOCTU NUYHOCTU; OCHOBbI MPOEKTHOW
[edaTenbHOCTH

OK 5

OcyLecTBNSATb YCTHYIO Y MUCBbMEHHYIO
KOMMYHMKaUMo Ha rocygapCrBeHHOM
a3blke  Poccunckon depepaumm €
y4yeToM 0COBEHHOCTEN COoUManbHOro n
KynbTYpPHOro KOHTEKCTa

YmMeHus: rPaMOTHO u3naratb CBOU MbICITU U

odopMnATL OOKYMEHTHI no
npodeccuoHarbHoON TemaTuke Ha
rocynapCrtBeHHOM A3bIKe, npoABNATb

TONEepaHTHOCTb B pabGoyem KosnnekTmee

3HaHuA: ocobeHHOCTM  couuanbHOro U
KynbTypHOro KOHTEKCTa; npasuna




odopMIieHmns
YCTHbIX COOBLLEHNN

OOKYMEeHTOB U

OK7 CopenictBoBaTh COXpaHeHuto | YMeHus: cobniogatbe HOPMbl 3KOMOrMYECKOWn
OKpyxatoLen Cpeabl, | 6e3onacHOCTM; oOnNpefenaTb  HanpaereHus
pecypc006e6pe>|<eHvuo, MPUMEHSTL | hacypcocBepexeHns B pamkax
HaHUSA M3MeHeH .
3Ha ° SMEHeHnn  knmara, npodeccuoHarbHoON JeaTenbHOCTU
NPUHLMMbI 0epexnmBoro 6
NpON3BOACTEA, 3dhdhEKTUBHO crneuManbHOCTM  OCywecTBnAaATb  paboty ¢
cuTyaumax npon3BoACTBa, OpraHn3oBbIBaTb

NpPodPeccroHanbHyo OesTenbHOCTb C yYeToM

YCIOBMWI permoHa.

3HaAHUN (o]¢} n3mMeHeHnn KnnMmaTn4eckKmnx
YCrOBUI peruoHa.

3HaHus: npaeuna 3KOS0rMyecKkom
BesonacHocTn npuv BeaeHun
npoceccnoHanbHoON OEeATENbHOCTY;
OCHOBHble  pecypcbl, 3a4elACTBOBaHHbIE
npoceccuoHanbHOn  OeATENbHOCTH;  MYTKU
obecneyeHnst pecypcocbepexxeHuns; MPUHUMNbI
OepexnMBoro  MPOU3BOACTBA;  OCHOBHblE
HanpaBlieHuna N3MEeHeHUd KnmMmaTn4eckmnx

3. MecTo AMcuUMNNUHbLI B CTPYKTYpe obpa3oBaTteribHou nporpammsi CI10.
OuncumnnuHa oTHocuTCa K 06a3aTenbHON YacTy UMKna npounbHbIX ANUCLMNIIH

n nsyyaetca B 1 n 2 cemectpax.

O6waga TpyaoemkocTb gucumnnmHel coctaenget 180 ak. u.

Buabl yue6HOM paboThbl Bcero PacnpeneneHue TpyaoemMKocTH
akageMun4veckmnx no ceMecCTpam, ak. v
4YacoB 1 cemecTp 2 cemecTp
Obwasa TPYAOEMKOCTb 180 72 108
ANCLUMNIINHDI
KoumakmHasi paboma, B T.4. 174 66 108
ayaUTOpPHbIE 3aHATMUS:
Jlekuuu 94 32 62
86 mom yucrne 8 (popme - - -
npakmuyeckol no02omoesKu
[MpakTnyeckmne 3aHATUSA 41 18 23
86 mom 4ucre 8 (opme - - -
rnpakmu4yeckol no02omoeKu
JlabopaTopHble 3aHATUS 39 16 23
86 mom yucrne 8 (popme - - -
npakmuyeckol no02omoesKu
KoHcynbTaumm Tekywme - - -
Bud ammecmauyuu KoHTponbHas KoHTponbHas | QuddepeHumnp
paboT paboTa/6 OBaHHbIN
a/lndpdepeHum 3aver
pOBaHHbIN
3aver
6

MOCTPOEHWS




5 CopepxxaHvMe AUCLUNIIMHBI, CTPYKTYPUPOBaHHOE NO Temam (pasgenam) c
yKazaHMeM OTBeAEeHHOro Ha HUX KOofiM4yecTBa aKkafeMU4ecKux 4acoB U BUAOB

y4eOHbIX 3aHATUMN

5.1 CopepxaHue pa3genoB AUCLUUMIIUHBI

Ne | HanmeHoBaHue pasgena
n/n ONCLUMNIIVHBI

Co,qepmaHMe pasgena
(yKa3bIBaPOTCF| TEMbI U ANnaaKTN4ecKkmne e,D,I/IHMLI,bI)

TpyooemkocTb pasgena,
ak. yac

BeseneHue. ®unsmka n
MEeTOAbl Hay4YHOro
No3HaHus

dunanka — pyHaamMeHTanbHas Hayka o npupoge.
EcTecTBeHHO-HAyYHbI METO4 MO3HAHWSA, €ro
BO3MOXHOCTM UM [paHuLbl  NPUMEHMMOCTH.
OKCMEPUMEHT U Teopus B NpoLecce MNO3HaHuS
npupoabl. MogenupoBaHne MU3NYECKNX ABNEHNA
M npoueccoB. Ponb akcnepyMmeHTa U Teopun B
npouecce no3HaHuA npupogbl. dusmyeckasi
BennuuHa. Puanyeckme  3akoHbl.  [paHuLbl
NPUMEHNUMOCTU  (PU3NYECKNX 3aKOHOB U TEOPUNA.
MpuHUMN cooTBeTCcTBUA. [ToHATUE O (hranyeckomn
kKapTuHe  Mupa. [lorpewHocT  n3MepeHui
u3nyeckmx BenuuuH. 3HayeHne U3NKKU npu
ocBoeHun cneuunanbHocten Cl10.

2

1 |MexaHuka

OCHOBBbI KUHEMaTUKMU: MexaHun4eckoe
nBMWKEeHWe M ero Buabl. MaTepuanbHasa Touka.,
OTHOCUTENBHOCTb  MEXaHUYECKOrO  OBVDKEHWSI.
Cuctema otcyeTta. NpyHUMN OTHOCUTENbLHOCTM
Manunesa. Cnocobbl onucaHuMsa  OBWXKEHUS.
TpaekTopus. MyTb. MepemelyeHme.
PaBHOMepHOEe NPSAMONNHENHOE OBUXeHue.
CkopocTb. MrHoBeHHass W CpefHsAs CKOpOCTH.
YckopeHue.  TpaAMOnuMHenHoe  OBUMXEHWe G
MOCTOSIHHBIM YCKOPEHMEM. OswxeHune G
NMOCTOSIHHLIM YCKOPEHMEM CBOOOAHOrO nageHus,
PaBHOMepHOE ABMXEHUE TOYKU MO OKPYXHOCTW,
yrnoBasi ~ CKOpOCTb. LleHTpocTpemMuTensHoe
yckopeHve. KuHemaTtuka abcontoTHO TBepAoro
Tena.

OCHOBbI  AMHAMMKKW:  OCHOBHas  3ajava
nMHamukn. Cuna. Macca. 3akoHbl MexaHUKU
HbtoToHa. Cunbl B npupoge. Cuna Tskectn u
cnna BCEMUPHOIO TArOTEHMs. 3aKOH BCEMUPHOIQ
TaroteHns. [lepBass KOCMM4Yeckasi CKOpPOCTb.
[lBmxeHne nnaHeT u Mmanbix Ten ConHe4yHoN
cuctembl. Bec. HesecomocTb. Cunbl ynpyrocTu.
Cunbl TpeHus.

3aKOHbl COXpaHeHUs1 B MeXaHWKe: WUMNYMbC
Tena. Mmnynec cunbl. 3akoH CcoxpaHeHus
nmnyneca. PeakTtneHOE OBWDKEHNE.,
MexaHu4eckas paboTta n MOLLIHOCTb.
KnHeTtuyeckas 3Heprus. MoTeHumanbHas
9Heprnsi. 3akoH COXpaHEeHUs MeXaHW4YeCKOM
oHepryn. Pabota cumbl  TSXEeCTM W cwnbl
ynpyroctn. KoHcepsaTuBHble cunbl. lNMpumeHeHne
3aKOHOB CcoOXpaHeHusi. Mcnonb3oBaHue 3akoHOB
MeXxaHuKn aAns o6bACHEHUs OBWXEHUST HEBECHbIX
Ten " ans pasBuTUA KOCMUYECKMX
nccnegoBaHun, rpaHuLbl NPUMEHNMOCTU
Knaccu4ecKon MexaHuKW.
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2 |MonekynspHas usuka U
TepMoaMHaMmMKa

OcHOBbI MOﬂeKy.ﬂﬂpHO-KVIHeTVI‘-IeCKOVI
TeOPUN: OCHOBHbIE MNOJIOXEeHUA MOJEeKYIAPHO-
KMHETN4YEeCKOm Teopun. Pa3Mepr n Macca
MOJ1eKysl U aTOMOB. BPOYHOBCKOG OBWXEHNE.
Cunbl n QHEPIrng MEXMONEKYJTAPHOIro
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B3ammogencTtBus.  CTpoeHue  ra3oobpasHbiX,




PKUOKUX U TBepablx Ten. WaoeanbHbln ras.

[aBneHve rasa. OcHoBHOe ypaBHeHue
MOJ'IeKyJ'IﬂpHO—KI/IHeTI/ILIeCKOIZ Teopumn ra3os.
Temnepatypa " ee n3MepeHue.

TepmoguHamudeckass  Wkana  TemnepaTypbl.
AGCOMIOTHBIA HyNb TemnepaTypbl. TemnepaTtypa
3Be3n. CKOpOCTU [OBWXEHUS MOnekyn u  ux
n3mepeHve. YpaBHeHUE COCTOSHUS MaeanbHOro
rasa. Msonpoueccbl M ux rpadukn. [asoBble
3aKkoHbl. MonsipHas rasoBasi NOCTOAHHASA
OCHOBbI TEPMOAVHAMMKUN: BHYTPEHHSS SHEPIUS
cuctembl. BHYTpeHHAA 3SHeprus  ugeansHoro
rasa. Pabota n Tennota kak cdopmMbl nepegayu
aHepruu. TennoemkocTb. YpaenbHas
TENNOEeMKOCTb. KonunyecTtBo TEnnoThl,
YpaBHeHue Tennosoro 6anaHca. [epBoe Havyano
TepMmoamHamuku. AgnabaTtHeln npouecc. Bropoe
Hayano TepmoauHamuku. [lpuHUun [encTeng
TEennoBon MalluHbl. TennoBble asuratenu. Kr[
TEennoBoro Apuratens. XonoaurbHble MalUvHbI.
OxpaHa npupoasbl

ArperaTHble COCTOSIHUA BellecTBa 7
cpazoBble nepexopbl: ncnapeHue 7
KoHOeHcaumd. HacblIWweHHbI nap n ero CBOMCTBA.
ABCcoMTHAss W OTHOCUTENbHasd  BMAXHOCTh
BO34yxa. Mpnbopsbl ans onpegerneHus
BNaXXHOCTM Bo3gyxa. Touyka pocbkl. KuneHwue.
3aBUCMMOCTb  TemnepaTypbl  KAMEHUS  OT
inasneHusa. Kputnyeckoe cocTosiHMe BeLlecTBa.
XapakTepucTuka XXMOKOro COCTOSIHUS BeLLeCTBa.
[MOBEPXHOCTHLIA  CMOW  XMAKOCTU.  JHeprusg
MOBEPXHOCTHOrO  Cnod. bBnwkHun  nopsaok.
[MoBepXHOCTHOE  HaTshKeHue. CwmaunBaHue.
FBneHWs Ha rpaHuue >KUOKOCTU C TBepabiM
TernoM. KanunnspHele aBneHns. Xapakrepuctuka
TBEpOoro COCTOSIHUSA BellecTBa.
Kpuctannunyeckne n amopcHble Tena. Ynpyrue
CBOMCTBA TBEPAObIX Ten. 3akoH lNyka.
MexaHunyeckune CcBOWCTBA TBEpAbIX Ten.
lMnactuyeckas  (octaTouyHast)  gedopmMauus.
TennoBoe paclumpeHne TBepablX Ten WU
PKUOKOCTEN. KoadbpuumneHt NNHEHOrOo
pacLumpeHus. KoadpdumuneHT 0OBEMHOrO
paclwmpeHus. Y4yeT pacliMpeHus B TeXHUKe.
MnaBneHve. YpenbHas Tennota nnaBneHUs.
Kpuctannusauus. Npaktuyeckoe npvMeHeHue B
NOBCEOHEBHOW >XU3HU (U3NYECKUX 3HAHUIA O
CBOMCTBAX rasoB, XXMOKOCTEN U TBepAbIX Ten

OnekTpoanHaMmka

AnekTpuyeckoe none: 3MIEMEHTapHbIN
9NeKTpuYeckuin  3apsin.  3aKkoH  COXpaHeHus
3apsga.  3akoH KynoHa.  Onektpudeckas

NOCTOSIHHaS. OnekTpuyeckoe nosne.
HanpspkeHHOCTb anekTpuyeckoro nons. MpuHuun
cynepnosvumn nonewn. [MpoBogHMKM B
ANEKTPUYECKOM none. OvanekTpuku B
SNEKTPUYECKOM none. Monapwusauus
N3NEKTPUKOB. PaboTta cun
9NEeKTPOCTaTUYECKOro nonsi. MoTeHuwman.
PasHocTb noTeHunanos. Cea3sb Mexay|
HanpPs»>KEHHOCTbIO U  Pa3HOCTbIO MOTEHUMarnoB
9NEKTPUYECKOro nonsi. OneKkTpoeMKOCTb.

EovHMUBl  9NEeKTPOEMKOCTM. KoHaeHcaTopb!.

CoegnHeHve  KOHOEHcaTopoB B GaTapeto.
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OHeprnsi 3apsKeHHOro KOHAeHcaTopa. OHeprus

AMEKTPUYECKOro nons. MpumeHeHe,
KOHOEeHCcaTopoB

3aKoOHbI MNOCTOAHHOIO TOKa: ycnosus,
HeO6XO£I,VIMbIe ana BO3HUKHOBEHNA 7

nogaepXaHus anekTpuyeckoro Toka. Cuna Toka
M NNOTHOCTb ToKa. 3akoH Oma Ans yyacTka uenu.
3aBNCUMOCTb  ANEKTPUYECKOTO  COMPOTUBIIEHNS
OT MaTepuvana, AfvHbl U Nfowaan nonepeyHoro
ceyeHus NpOBOAHMKA. 3aBnCcUMOCTH|
9NEKTPUYECKOro CONPOTUBMNEHUS MPOBOAHWUKOB OT|
TemnepaTypbl. TemnepaTypHbIi KO3 MULMNEHT|
conpoTtuBneHns. CeepxnposBognmocTtb. PaboTta 1
MOLLHOCTb  MOCTOSIHHOTO  TOKa.  TenrnoBoe
nenctene  Toka.  3akoH  [bxoyna—IJleHua.
OneKkTpoABMXKYyLLAs cura UCTOYHUKA Toka. 3akoH
Oma gns nonHom uenu. JnekTpuyeckue Lenu.

MapanneneHoe " nocnegoBaTternbHOe
coeanHeHMe MpPOBOAHUKOB. 3akoHbl Kupxroga
nns y3na. CoepgunHeHne WNCTOYHUKOB

ANEKTPUYECKON 3HEprnm B baTapeto.
OneKTpUUYeCKU TOK B pasfiMYHbIX cpepax:
OneKkTpuyYeckuin TOK B MeTannax, B
ANEeKTponuTax, rasax, B BaKyyMe. ONeKTponua.
3aKoH aneKTponmaa dapages.
ONEeKTPOXMMUYECKUIA SKBMBANEHT. Bnapbl ra3oBbIX
pa3psiaos. TepmoanekTpoHHas 3MUCCHSI.
Mna3sma. OneKkTpnyeckmn TOK B
nonynposogHukax. CobcTBeHHass M npumMecHas
nposogumoctn. P-n  nepexon. [lpumeHeHwme
NonynpoBOAHUKOB. MonynpoBOAHMKOBBIE
npunbop.l

MarHuTHOe none: BEKTOP MHAOYKLUN MarHUTHOMO
nond. HanpsKeHHOCTb  MarHUTHOroO  Mons.
[lencTBMe MarHUTHOro Mons Ha NPSMOSIMHENHbIN
NPOBOOHUK C TOKOM. Bsaumogencrsme TOKOB.
Cuna Awmnepa. [lpumeHeHue cunbl Amnepa.
MartuTHbIn noTok. Pabota no nepemeLleHuto
NpOBOOHMKA C TOKOM B MarHUTHOM Mofe.
[lencTBME MarHMTHOrO MONs Ha ABMXKYLLMIACS
3apag. Cuna JlopeHua. [MpumeHeHue cunbl
IopeHua. OnpegeneHve yaenbHOro 3apsaa.
MarHuTHble cBOWCTBa BellecTBa. MarHutHas
npoHuuaemoctb. ConHeyHasi aKTUBHOCTb U €€
BNMsHWE Ha 3emnto. MarHuTHble Bypu.
OneKTpoMarHuTHas MHOYKUUA: SIBNeHne
ANEKTPOMarHUTHOM uHAaykuun. MNpasuno JleHua.
3aKOH 3NEeKTPOMarHUTHOW WHAYKuun. BuxpeBoe
anektpuyeckoe none. OOC  wuwHAOyKumMmM B
NBUKYLLMXCS NpOBOAHUKAX. AsneHne
caMONHOYKLUNN. MHAYKTUBHOCTb. OHeprus
MarHMTHOro nons Toka.

B3anmocCBA3b  3MEKTPUYECKMX WU MarHUTHbIX
nonen. ANekKTpoMarHMTHoe nosne

KonebaHus 1 BOnHbI

MexaHu4yeckue Koneb6aHus n BOJIHbI:
konebartenbHoe OBUWXEHNe. rapMOHI/I‘-IeCKI/Ie

KonebaHus. CBoboaHble MexaHu4eckune
konebaHus.  [peBpalleHne  3Heprum  npw
konebaTtenbHOM OBWXKEHUN. CBobogHble
3aTyxarowme MexaHu4eckune KonebaHus.
MaTematnyeckuii MasiTHUK. [pyXUHHbIN
MasiTHUK. BbIHYy>XOeHHbIE MeXaHUYecKue

konebaHus. Pe3oHaHc.
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MonepeyHble " NpOAOSibHbIE BOJTHBI.
XapakTepuCTUKM  BOMHbI.  3BYKOBblE€  BOJSIHbI.
YnbTpassyk 1 ero npumeHeHne

OneKTpoMarHuTHble KonebaHuss U BOJIHbI:
CBoOOAHbIE  3NEKTpOMarHUTHble  konebaHus.
MpeBpalwieHne 3sHeprum B konebaTenbHOM
koHType. ®opmyna TomcoHa. 3aTtyxawowime
9NEeKTpOMarHuTHble  kKonebaHusi.  ['eHepaTop
HesaTyXalLWmMX 3SMeKTPOMarHUTHbIX konebaHun,
BblHyXOeHHble  amekTpudeckue  kornebaHus,
MepemeHHbIN TOK. [eHepaTop NepeMeHHOro
TOKa. EMKOCTHOE 1 MHOYKTMBHOE COMPOTUBIEHNS
NepemMeHHOro Toka. AKTMBHOE COMPOTUBIEHME.
3akoH Oma gna  anekTpuyeckomn uenu
nepemeHHoro Toka. Pabota ¥  MOLWHOCTH
nepeMeHHOro Toka. Pe3oHaHC B 3neKkTpuyeckomn
uenn.  TpaHcopmatopbl.  TOKM  BbICOKOW

HaCTOThbl. I'IonyquMe, nepenava 7
pacnpeneneHune ANEKTPOIHEPTUNN.
SﬂeKTpOMaFHVITHOS none kak ocobbli B
MaTtepun. SﬂeKTpOMaFHI/ITHbIe BOJIHbI.|

CBOWNCTBa 9MNEeKTPOMarHUTHbIX BOMH. Bubpatop
Mepua. OTKpbITHIN  KONebaTenbHbIA  KOHTYP.
N3o0bpeTenne paguo A.C. lNMonosbiM. [NoHATME
(o] pagnocBa3u. MpuHUMN paanocBsA3N.
[MprMeHeHne aNEKTPOMArHNTHbLIX BOJTH

OnTukKa

NMpupona cBeTa: TOYEYHbIM WCTOYHUK CBeTa.
CKOpOCTb  pacnpocTpaHeHuss cBeTa. 3aKOHbI
OTpaxeHus u npenomneHuns ceeta. ConHeYHbIe 1
NyHHble 3aTMeHus. MNpuHumn TMolireHca. MNMonHoe
oTpaxeHue. JInH3bl. MNocTpoeHne nsobpaxeHusi B
NnnMH3ax. dopmyrna TOHKOW NWUH3bl. YBenuyeHune
nMH3bl.  [Na3  kak onTuyeckas  cuctema.
OnTtuyeckme npubopbl. Teneckonbl. Cuna ceeTa.
OCBELLEHHOCTb. 3aKOHbI OCBELLEHHOCTU
BonHoBbLIe cBoWCTBa cBeTa: WHTepdepeHums
cBeTa. KorepeHTHOCTb  CBETOBbIX  fyden.
UHTepdepeHuns B TOHKMX nneHkax. Konbua
HbtoToHa. Wcnonb3oBaHue wuHTepdepeHunn B
Hayke 1 TexHuke. Qudpakumsa ceeta. OQudpakums
Ha Lwenm B napannesnbHbIX ny4yax.
[AndpakumoHHas pelueTka. Monsapwusauus
nonepeyHblx  BonH.  [lonspusaums  ceeTa,
[1BONHOE nyyenpernomreHne. Mongapouvabi.
Mucnepcua ceeta. Buabl unanyyeHun. Buabl
cnektpoB. CnekTpbl  ucnyckaHusi.  CnekTpbl
nornoLeHus. CnexTparnbHbIi aHanua.
CnexTparnbHble Knaccebl 3Be3[.
YneTpadumonetoBoe usnyyeHue. NHgpakpacHoe
nanydyeHme. PeHTreHoBckme nyyun. Ux npupoga w
cBoucTBa. Lkana snekTpoMarHUTHbIX U3nyyeHum
CneumanbHasi TeopuUA  OTHOCUTENbLHOCTU:
[BmkeHne co ckopocTblo cBeTa. [loctynaThl
TEOPUMN OTHOCUTENBLHOCTM U CreacTBUS U3 HUX.
MHBapuaHTHOCTE MOAymns CKOpoCcTW cBeTa B
Bakyyme. OHepruss nokos. CBa3b Macchl WU
9HEprMn  CcBODOOHOW  YacTuubl.  OneMeHThl
peNATUBUCTCKON AMHAMUKHN
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KBaHTOBas usnka

KBaHTOBass onTtuka: KBaHTOBasi runoTesa
MnaHka. Tennosoe uanyyveHue. KopnyckynspHO-
BoNHoBOW Ayanumam. @POTOHbI. [uUnoTesa Aae
Bbponns 0 BONMHOBbLIX CBOWCTBax 4acTtu,

CooTHOLLIEHWE HeonpeaeneHHocTen
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lenseHbepra. [aBnenne cBeTta. XUMUYECKOE
inenctene ceeta. Onbitbl [1.H. JlebegeBa u
H./. BaBunoea. doToadhdekT. YpaBHeHne
OnHwTenHa ansa  dotoaddpekta. BHewHun
boTOSNEeKTpUYECKMn  ApdeKT. BHyTpeHHuI
dboToadhpekT. Tunbl $OTO3NEMEHTOB.
MpumeHeHne oToadpekTa

du3nka atoma M atoMHoro spgpa: Passutue
B3rNs40B Ha CTpoeHuWe BellectBa. Mogenu
CTPOEHMS1 aTOMHOrO siapa. 3akOHOMEPHOCTU B
aTOMHbIX CMeKTpax Bogopoda. fAgepHas mogeny
aTtoma. OnbiTel 3. Pesepdopaa. Mogenb atoma
Bogopogda no H. bopy. KeaHTOBble noctynathbl
Bopa. Jlasepbl. PagnoakTMBHOCTb. 3akoH
paguMoakTMBHOro  pacnaga. PagmoaktmBHble
npespaileHns.  Cnocobbl  HabnwogeHus U
perucTpaumm  3apskKeHHbIX Yactuu.  OddekT
BaBunosa — YepeHkoBa. CTpoeHue aTOMHOrQ
aapa. [Jedekt Maccbl, 3Heprus CBA3UM U
YCTOMYMBOCTb  aTOMHbIX  sigep.  SaepHble
peakuuu. AnepHas 3HepreTuvKa,
OHEpreTMYeckUin  BbIXOA SOEPHbIX  peakunn.
WckyccTBeHHass  pagmnoakTMBHOCTb.  [eneHue
Tskenblx  ggep. LlenHasa <dpgepHass  peakuws.
YnpaBngemas uenHasa peakuus.  AoepHbid
peaktop. TepmMoOsSgepHbld CUHTE3. JHeprus
3Be3q. [lonyyeHne paguoakTMBHbBIX M3OTOMOB M
Ux npumeHeHue. buonorudeckoe pencreue
PagMOaKTUBHBLIX  U3MYYeHUN.  OnemeHTapHble
HacTULbI

7 |CtpoeHne BceneHHon CtpoeHne ConHe4yHon cuctembl: CornHeuvHas 7
cuctema. [naHeTbl, WX BUOUMOE OBWXKEHME.
Manble Tena conHedHown cuctembl. Cuctema
3emna—IJlyHa. ConHue. ConHeyHas akTUBHOCTb.
NcTouHuk sHeprum CornHua u 3B€3a
OBontouna BceneHHon: 3BE3abl, UX OCHOBHbIE
xapakTepucTukn. CoBpeMeHHble NpeacTaBrieHus]
0 nNpoucxoxgeHun n aponoumnm ConHua n 3BE3a.
OTanbl xu3HM 3Bé3d. MneyHbin [yTb — Hawa
Manaktuka. Tunbl ranaktuk. Paguvoranaktunkm u
KBasapbl. BcenenHas. PacwuvpeHvne BceneHHon.
3akoH Xabbna. Teopus bBonbworo B3pbiBa.
MacwtabHas CTpyKTYpa BceneHHon.
MeTaranakrtuka
8 KoHcynbmayuu mekyujue -
9 KoHcynbmauuu neped 3K3aMeHOM -
10 KoHmpornbHas paboma 6
11 LugppepeHyuposaHHsbili 3a4em -
5.2 Pa3p,enb| aAncumnniinHibl U BUAbI 3aHATUN
Ne HanmeHoBaHWe pasgena ANCUUNnHbI Jlekuun, ak. 4 MpakTnyeckme JlabopaTopHble
n/n 3aHATMS, akK. d 3aHATUS, ak.u.
BeegeHvne. ®dusnka n mMetoabl Hay4yHOro 2 - -
Nno3HaHus
1 MexaHuka 12 8 -
2 MonekynsipHas dmsunka u TepMogMHammKa 18 10 16
3 OnekTpognHaMmuka 30 12 12
4 KonebaHust 1 BoMHbI 10 4 2
5 OnTtuka 10 4 6
6 KBaHTOBas usnka 8 3 -
7 CtpoeHue BceneHHom 4 - 3
8 KoHcynbmauyuu mekyujue -




KoHcynbmauyuu neped 3Kk3ameHoM -

10

KonmpornbHas paboma

11

JucbgbepeHyuposaHHbIl 3a4em -

5.2.1 Nlekunn

n/n

HanmeHoBaHue pasgena
OVNCUMNIINHBI

TemaTurka NeKUMOHHbIX 3aHATUN

TpyooeMKkocTb,
Yac

1 cemecTp

BeBeneHue. dusmka n metoasbl
Hay4HOro No3HaHus

dusmka — dyHOaMeHTanbHass Hayka o
npupoge. EcTecTBeHHO-Hay4HbI  MeToq
NMO3HaHWs, ero BO3MOXHOCTU W TpaHuULbl
NPYMEHUMOCTU. OKCMEPUMEHT U Teopus B
npouecce No3HaHus npvpoasbl.
MopgenvpoBaHne U3NYECKNX SBNEHUN WU
npoueccoB. Ponb akcnepumeHTa U Teopum B
npouecce nosHaHus npupogbl. dPusnyeckas
BenuuMHa. dusundeckne 3akoHbl. [paHuupl
NPUMEHNUMOCTM  (PU3MYECKMX  3AKOHOB W
Teopui. MNpuHumMn cooTBeTCcTBMA. [oHATHNE O
du3snyeckon kaptuHe wmupa. [lorpeluHocTu
M3MepEHNN dm3nyeckmx BENTNYH.
3HaueHne unsnkn npu OCBOEHUN
cneumansHocTen CI10.

MexaHuka

OcHoBbI KWHEeMaTUKMU: MexaHun4eckoe
OBMXeHMe un ero Buabl. MatepuanbHas
Touka. OTHOCUTENBbHOCTb  MEXaHWU4ecKoro
aBumxeHusi. Cucrtema otcyeta. [MpuHumn
OTHOCUTENBHOCTU anunes. Cnocobbl
onucaHua asuxeHus. Tpaektopusa. [lyTb.
MepemelleHue. PaBHomepHoe
NPsSIMONIMHEHOE  ABWXEHMe. CkopocTb.
MrHoBeHHasi " cpeaHsas CKOpPOCTH.
Yckopenue. [psAMONMHENHOe OBWXEHWE C
NOCTOSAAHHbIM  yCKOpeHneM. [BwxeHne ¢
NOCTOSIHHbLIM yCKOpeHvem cBoboaHoro
nageHnsa. PaBHoMepHoe ABMXEHUE TOYKM MO
OKPYXXHOCTH, yrnosasi CKOpPOCTb.
LleHTpocTpemuTensHoe yCKOpeHue.
KuHemaTunka abCcontoTHO TBEpaoro Tena.

OcHOBbI AOWHAMMKW. OCHOBHasi 3agaya
AanHamukn. Cuna. Macca. 3akoHbl MexaHuKu
HbtoToHa. Cunbl B npupoge. Crnna Tshkectu un
cuna BCEMUPHOTO  TArOTEHUS. 3akoH
BCEMMUPHOTO TArOTEHUS. MepBas
KOCMMYecKasi CKOpoCTb. [IBMXeHMe nnaHeT u
mManbix Ten ConHeyHoM cuctembl. Bec.
Hesecomoctb. Cunbl  ynpyroctn.  Cunbl
TpeHwus.

3aKoHbl COXpPaHEeHNA B MeXaHUKe: UMMNYIbC
Tena. Wmnynbc cunbl. 3akoH coxpaHeHusi
numnynbca. PeaktuBHoe OBUXeHue.
MexaHunyeckas pabota wu MOLLHOCTb.
KuHeTnyeckasas  aHeprus. [MoTeHumanbHas
3Heprmsi. 3aKOH COXpaHEHMSI MeXaHWU4YEeCKOoWm
3Heprv||/|. Pa60Ta CUnNbl TAXECTU U CUnbl
ynpyrocTu. KoHcepBaTuBHbIe cunbl.
MpumeHeHne 3aKOHOB COXpaHeHus1.
VICI'IOJ'IbSOBaHI/Ie 3aKOHOB MeXaHUKn anda
0ObACHEHUA ABMXEeHNA HebecHbIX Ten 1 Ans
pasBuTUN KOCMWNYECKUX nccrnegoBaHun,
rpaHuLbl NPUMEHNUMOCTHU Krnaccuyeckom




MeXaHWUKN.

MonekynsapHasa gpusunka n
TepMmoanHaMuka

OcHoOBbI MONEKYyNAPHO-KNHETUYECKOMN
Teopuu: OCHOBHbIe NOJTIOXKEeHUA
MONEKYNSAPHO-KMHETUYECKON Teopun.

Pasmepbl n macca Monekyn wu aTtoOMOB.
BpoyHoBckoe paBwkeHue. Cunbl U 3Heprus
MEXMOSEKYNAPHOro B3aMMOOENCTBUS.
CTpoeHune razoobpasHbIX, XUOKUX U TBEPAbIX
Ten. WpeanbHbin ra3. [aBneHue rasa.
OcHoBHoe ypaBHeHUe MOIEKYISIPHO-
KMHETNYECKOW Teopun ra3oB. TemnepaTypa u
ee n3MepeHue. TepMoamMHaMmmyeckas Likana

TemnepaTypbl. AGCOMOTHBIN Hynb
Temnepartypbl. TemnepaTtypa 3Be3a.
CKOpOCTM  OBWXEHMA  MONEeKyn U UX
n3MepeHue. YpaBHeHune COCTOSIHUSA

mgeanbHoro rasa. MWsonpoueccbl U uX
rpacpukn. [as3oBble  3akoHbl. MonsipHas
rasoBasi NOCTOsAAHHAs

OCHOBbI TEPMOAMHAMMKMU:  BHYTPEHHAA
3Hepruss cucteMbl. BHyTpeHHss aHeprus
maeanbHoro rasa. Pabota u Tennota Kak
dopmbl nepegaym sHeprun. TennoemKocTb.
YpenbHas TENI0EMKOCTb. KonuyectBo
TennoTbl. YpaBHeHMe TennoBoro GanaHca.
MepBoe Havano TEPMOANHAMUKMN.
AgunabatHein  npouecc. Brtopoe  Hauano
TepMOOMHAMUKN. MpuHumn nencreuns
TEennoBoOW MallWHbl. TennoBble ABuraTenw.
KMO TennoBoro pasuratens. XonoaunbHble
MawwuHbl. OxpaHa npupoabl

ArperaTtHble COCTOSIHUA BelecTBa M
cdazoBble nepexoAbl: ncnapeHne mu
KOHOeHcauusi. HacblweHHbIM nap Wn  ero
cBorictBa. AOCOMOTHAas M OTHOCUTENbHas
BNa)HOCTb BO34yXa. Mpnbopsbl ans
onpedeneHnss BNaXHOCTU BoO3gyxa. Touyka
pocbl. KuneHue. 3aBucMMocTb Temnepartypbl
KunexHus OT  [aBneHus. Kputnuyeckoe
COCTOSIHME BellecTBa. XapaktepucTtuka
YKUOKOro COCTOSIHUS BellecTBa.
[MOBEpPXHOCTHbBIN CMOW XXWUAKOCTU. JHeprus
NOBEPXHOCTHOrO cnod. BbnuwkHun nopsaaok.
lMoBepxHOCTHOE HaTsbkeHue. CmauumBaHue.
fABneHnst Ha rpaHuue XngkocTu ¢ TBepAbIM
Ternowm. KanunnapHble SABMNEHUS.
XapaktepucTtuka TBEpAoro COCTOSIHUSA
BellecTBa. Kpuctannuyeckne v amopdgHble
Tena. Ynpyrue cBoncTBa TBepabix Ten. 3akoH
lN'yka. MexaHunyeckne cBOKCTBa TBEpPAbIX Ten.
MnacTtnyeckas (octatodHasi) gedopmaums.
TennoBoe pacwmpeHne TBepablX Ten wu
XNOKOCTEN. KoadhdpuumeHT NNHEHOro
pacwupeHus. KoadduumeHt obbEMHOro
paclwmpeHuns. Y4eT paclUMpeHns B TEXHWUKE.
lMnaBneHue. YoenbHasa Tennota nnaBneHus.
Kpucrtannusaums. MNpakTnyeckoe
NnPUMEHEHNEe B  MNOBCEAHEBHOM  >KWU3HU
$mM3MYEeCcKMX 3HaHWA O CBOWCTBax [ra30B,
XWOKOCTEN 1 TBEpAbIX Ten

2 cemecTp

SJ'IGKTpOﬂ,I/I HaMuKa

OnekTpuyeckoe none:  3MeMeHTapHbIN
aNeKTpuYecknii  3apsig. 3akoH CcoxpaHeHust




3apsga. 3akoH KynoHa. O3nektpudeckas
NOCTOSsIHHaS. OnekTpuyeckoe none.
HanpsikeHHOCTb  3MEKTPUYECKOro  Monsi.
MpuHUMN cynepnosuunn nonen. MNpoBogHMKK
B anekTpuyeckom none. [OuManekTpuku B
3NEKTPUYECKOM none. Monspwusauuns
OV3NEKTPUKOB. PaboTta cun
anekTpoctatudeckoro  nons.  lMoTeHuwman.
PasHocTb noteHumanoB. CBs3b  Mexay
HaMpsXKEHHOCTBIO M Pa3HOCTbI0 MOTEHLUMANOoB
9MNEKTPUYECKOro  Mons.  ONEeKTPOEMKOCTb.
EovHnupbl anektpoeMkocTn. KoHaeHcaTopsbl.
CoegunHeHne koHaeHcaTopoB B Gartapeto.
OHeprus 3apSHKEHHOTO KOHOeHcaTopa.
OHeprus anekTpudeckoro nons. MNpumeHeHne
KOHAEHcaTopoB

3aKkoHbl MOCTOSIHHOrO TOKa: YCrnoBus,
Heobxoaumble  ANA  BO3HUKHOBEHUS U
nogaep)XaHus anekTpudeckoro Toka. Cwuna
TOoKa W NMoTHOCTb Toka. 3akoH Oma ansa
yyacTka uenn. 3aBUCUMOCTb 3MEKTPUYECKOro
COMPOTUBNEHUS OT MaTepuana, ANWHbl U
nnowaamn nornepeyvHoro ceyeHuns
npoBOAHMKA. 3aBUCUMOCTb 3NEKTPUYECKOro
COMpOTUBNEHUSA NPOBOOHUKOB oT
TemnepaTypbl. TemnepaTtypHbIn
KO3t PUUNEHT COMNPOTUBINEHUS.
CeepxnpoBogumocTtb. Pabota u MOLHOCTb
MOCTOSIHHOrO ToKa. TennoBoe AeNCTBUE TOKa.
3akoH [xoyna—IJleHua. 3nekTpoaBuxyLlas
cuna WucTodHmka Toka. 3akoH Oma and
MOMnHOn uenu. AnekTpuyeckme uenu.

MapannenbHoe " nocnepoBaTernbHoe
coeauHeHne NPOBOAHMKOB. 3aKoHbI
Kupxroga ans yana. CoeguHeHne

WUCTOYHUKOB  3NIEKTPUYECKON  3SHEeprum B
GaTapeto.

OneKTpuUYecKni TOK B pasfiMvHbIX cpepax:
Onektpuyeckni TOK B MeTannax, B
aneKkTponuTax, rasax, B BaKkyyMe.
OnekTtponus. 3akoH anekTponu3a Papages.
ONeKTpOXMMUYECKUA  3KBUBANeEHT.  Buabl
rasoBblX  paspsgoB.  TepMO3neKTpoHHas
amucecns. [nasma. OnekTpuyeckuin TOoK B

nonynpoBOAHUKaX. CobcTBeHHas n
npunmecHaa npoBoAMMOCTU. P-n nepexoa.
I'IpmmeHeHme nonynpoBo4HUKOB.

MonynpoBoAHUKOBbLIE NPUGOPHI

MarHutHoe none: BEKTOP  WHAYKLUMU
MarHuMTHOro nonsi. HanpsixeHHOCTb
MarHuTHoro nond. [encrBune MarHUTHOrO
nonss Ha MPAMOSIMHENHbBIA MNPOBOAHUK C
TokoMm. Bsaumopenctsue TokoB. Cuna
Amnepa. [lpumeHeHve cunbl  Amnepa.
MarHuTHbI NnoTok. PaboTa no nepemeLleHmto
npoBOAHMKA C TOKOM B MarHUTHOM morne.
[dencTBre MarHUTHOroO NOns Ha ABUXYLLMNCS
3apsg. Cuna JlopeHua. lNpumeHeHue cunbl
JlopeHua. OnpegeneHve yaenbHoOro 3apsiga.
MarHuTHble cBolcTBa BellecTBa. MarHutHas
npoHunuaemocTb. ConHeYyHass akTUBHOCTb U
eé BnusHve Ha 3emnto. MarHuTHble Oypw.

3ﬂeKTpOMaI'HVITHaﬂ WHAOYKUUA: dABJliEHne




ANEKTPOMarHUTHOM  uHAaykuuun.  [pasuno
JleHua. 3aKkOH 9MEKTPOMArHUTHOW MHOYKLMMW.
BuxpeBoe anektpudeckoe none. 3OC
WHOYKUMM B OBWXKYLLMXCS  MPOBOLHUKAX.
fABneHne camouHaykumn. WMHOYKTUBHOCTb.
OHeprmsa MarHUTHOro nonsi TOKa.

B3anMMoCBA3b 9NEKTPUYECKNX N MarHUTHbIX
nonen. ANeKTpomarHMTHoe nosne

KonebaHus 1 BosHbI

MexaHu4yeckne KonebaHuss W BOJIHbI:
konebatenbHoe ABWXeHue. [apmoHunyeckune
KkonebaHus. CBobogHble  MexaHu4yeckue
konebaHus. [lpeBpalleHne 3HepruM npwu
konebatenbHoMm  aBwxeHun. CBobOoAHble
3aTyxawwme MexaHuveckme  korebaHus.
Matematuyeckuin =~ MasaTHUK.  [pyXWHHBLIN
MasTHUK.  BbIHy)XOeHHble  MexaHudeckue
konebaHua. Pe3oHaHc.

MonepeyHble un NPOAOSbHLIE  BOJIHbI.
XapaKTepuCTUKN BOMHbl. 3BYKOBbLIE BOJIHbI.
YnbTpasByK 1 ero NnpuMeHeHne

AnekTpoMarHuTHble Koneb6aHuA U BOJIHbI:
CBobofHble 3neKTpoOMarHUTHble KonebaHwus.
lMpeBpalleHne 3Heprnn B KonebaTenbHOM
KoHType. ®opmyna TomcoHa. 3aTyxawLime
3NeKTpoMarHuTHble kKonebanus. [eHepaTop
HesaTyxarLmnx 3NEeKTPOMarHUTHbIX
konebaHun. BbIHYXXOEHHbIE 3neKTpuyYeckune
konebaHus. [NepemeHHbIn TOK. [eHepaTop
nepemMeHHoro TOKa. EmkocTHOE "
WHOYKTUBHOE COMPOTUBMEHUS MEPEMEHHOro
ToKka. AkTuBHOe conpoTtusneHue. 3akoH Oma
AN ANEeKTpUYECKOn Lenn nepemMeHHoro Toka.
Pabota “ MOLWHOCTb MNEPEMEHHOro ToKa.
PesoHaHC B ANeKTprUYecKom uenu.
TpaHcdhopmaTopbl. TOKM BbLICOKOM 4acToThl.
lMonyyeHne, nepegaya w pacnpegeneHve
9MNEKTPO3HEPINN. INEKTPOMarHWTHoe rone

Kak ocoObIn BUA MaTtepum.
OneKkTpoMarHuTHble BOJTHbI. CeolicTBa
3NEKTPOMarHUTHbIX BOJTH. Bubpatop
lepua. OTKpPbITBIN konebarenbHbIN
KOHTYP. N306peTeHne paguo A.C.
MonosbiM. MNoHsaTHe o paguocsasn. MNpuHLMn
pagnocBaA3u. MpumeHeHne

ANEKTPOMArHMTHbIX BOJTH

OnTuka

Mpupopa cBeTa: TOYEYHbI UCTOYHUK CBETA.
CKopoCTb pacnpocTpaHeHusi cBeTa. 3aKOoHbI
OTpaxeHus n npenomMneHunst cBeTa.
ConHe4yHble M NyHHble 3aTMeHus. [MpuHUMN
MNonreHca. [lonHoe oTpaxeHune. JIMH3bI.
lMocTpoeHne  wn3obpaxeHns B NMH3ax.
dopmMmyna TOHKOW  JMH3blL.  YBeENu4yeHue
nuH3bl. [Ma3 kak onTudeckas cuctema.
Ontnyeckme npubopbl. Teneckonbl. Cuna

cBeTa. OcBELLEHHOCTD. 3aKoHbI
OCBELLEHHOCTU
BonHoBble CBOWMCTBA cBeTa:

UHTepcepeHuua  ceeta.  KorepeHTHOCTb
cBeToBbIX ny4ven. NHTepdepeHUnsa B TOHKMX
nneHkax. Konbua HbtoToHa. Mcnonb3oBaHue
WHTEPEPEHUMM B Hayke W  TEeXHUKe.
Oudbpakuua ceeta. Oudpakums Ha wenu B
napannenbHbiX  nyyax.  OudppakumoHHas




peweTka. [lonapusaumss nornepeyvHbIX BOJSH.
Monsapusauuns cBeTa. [BoriHoe
nydenpenomnenue. MNonapounasl. Oucnepcus
ceeTa. Buagbl wmsnyyveHnuin. Buabl cnekTpos.
CnekTtpbl ucnyckaHus. CnekTpbl NOrNOLWEHNS.
CnektpanbHbll  aHanu3d.  CnekTpanbHble
Kraccebl 3Be3[. YnbTpadumonertosoe
nanyyeHne. WHdpakpacHoe  un3nyyeHue.
PeHtreHoBckne nyun. Wx npupoga u
CBOWCTBA. LWkana 3ANEeKTPOMAarHUTHbIX
n3nyvyeHum

CneunanbHasi Teopusi OTHOCUTENIbHOCTMU:
[BmxeHne co ckopocTbio cBeTa. [locTynaTthl
TEOPUM OTHOCUTENBHOCTM U CNeacTBus U3
HuX. WHBapmaHTHOCTL MOAynsi CKOpPOCTU
cBeTa B Bakyyme. JHeprusa nokosa. CBsa3b
Maccbl W 3Heprunm CcBOOOAHOM YacTuubl.
OneMeHTbl penaTUBUCTCKON AMHAMUKN

KeBaHTOBasa umsmka

KBaHTOBass onTtuKa: KBaHTOBas runoTesa

MnaHka. TennoBsoe nariyvyeHuve.
KopnyckynsipHO-BONTHOBOM ayarnuam.
doToHbl. [uMnoTesa ge bpoinna o BOMHOBLIX
cBoncTBax yacTtuu,. CooTHoLlleHne
HeonpeaeneHHocTemn enseHbepra.
[aBneHne cBeTa. XuMUYeckoe [OeNCTBUE
cBeTa. OnbIThI IN.H. Ilebepesa "

H./. BaBunoea. ®oTtoadpdhekt. YpaBHeHue
OnHwTtenHa ansa dotoaddekta. BHewHui
doToanekTpuyeckmn addekT. BHyTpeHHWI
doTOo3DdEKT. Tunbl $HOTOSNEMEHTOB.
[MpumeHeHne doToadpekTa

dusnka atoma u aToMHoro sigpa: Passutue
B3rMg40B Ha CTpoeHue BellecTtBa. Mopgenu
CTPOEHMs1 aTOMHOro siapa. 3aKOHOMEPHOCTU
B aTOMHbIX CMeKTpax Bopopoda. HAgepHas
mogenb aroma. OnbiTbl 3. Pesepdopaa.
Mogeno atoma Bogopoga no H. bBopy.
KBaHTOBble noctynatel bopa. Jlasepbl.
PagnoaktnBHOCTb. 3akoH
pagunoakTMBHOro pacnaga. PagnoaktuBHble
npeBpaweHnss. Cnocobbl HabnwogeHus w
perucTpaunm 3apsbkeHHbIX Jactul. SddekT
BaBunosa —  YepeHkoBa. CrtpoeHne
atoMHoro sgpa. [edekt maccbl, 3Heprus
CBA3W W YCTOMYMBOCTb aTOMHbIX S4ep.
AnepHble peakuuun. fpepHas 3HepreTuka.
OHepreTMyeckMin BbIXO4 SOEPHbIX peakuui.
WckyccTBeHHas paanMoakTMBHOCTL. [eneHue
Tskenbix sgep. LlenHas sgepHas peakuus.
YnpaBsnsgemas uenHas peakuusi. HAgepHbin
peaktop. TepmosigepHbIl CUHTE3. JHeprus
3Be3q. [lonyyeHne pagnoakTMBHbBIX M30TOMOB
" nx npUMeHeHue. Brvonorunyeckoe
Jencrteuve paanoakTUBHbIX N3NyYeHNN.
3OnemMeHTapHble YacTuupbl

CtpoeHune BceneHHowm

CtpoeHue ConHe4yHom CUCTEMbI:
ConHeyHas cuctema. lNnaHeTbl, UX BUOMMOE
OBWXEHME. Maneble Tena COITHEYHOWN
cuctembl. Cuctema 3emns—IJlyHa. ConHue.
ConHeYyHasi akTMBHOCTb. WMICTOYHMK 3Heprum
ConHua v 38é3f

OBonouna BceneHHon: 3Bé3abl, UX
OCHOBHble xapakTepucTuku. CoBpeMeHHble




npeacTaBneHnss O  MNPOUCXOXOAEHUM U
aponoumm ConHua u 3B€3a. ATanbl XU3HKU
3Bé34. MneuHbin lMyTe — Hawa [anaktuka.
Tunbl ranakTuk. Paguoranaktukm n keasapsbl.
BceneHnHasd. PacwmpeHune BeceneHHon. 3akoH
Xabbna. Teopuss bBonbworo  B3pbiBa.
MacwTabHas CTPYKTYypa BceneHHomn.
MeTaranaktuka

5.2.2 lNpakTnyeckne 3aHATUA

Ne HanmeHoBaHue pa3sgena - TpyAoeMKocTb,
TemaTuka NpakTU4eCckux 3aHATUN
n/n OVNCUMMNNHbI Yac
BeeneHune. dusunka n metoabl
HAY4HOro NO3HaHUs ) )
1 MexaHuka PeweHne 3agay no teme «KnHematumka» 2
PeweHne 3agay no teme «AnHammka 2
PeweHne 3agayd no teme «3aKkoHbI 2
COXpaHeHns»
KoHTponbHas paboTta no teme 2
«MexaHuka»
2 MonekynspHas usmka n | Pewenwne 3agay no teme: «Konmyectso 5
TepmoavHamuka BeLlecTtBa. OcHoBHOe ypaBHeHue MKT»
PelwweHuve 3agay no teme: «YpaBHeHue
COCTOSIHMSA uaeanbHoro rasa. Masosble 2
3aKOHbI»
PelueHue 3agay no Teme: 5
«TepMmoamMHamMukay
PeweHne 3agay no teme: «ArperatHble 2
COCTOSIHMS! BELLLECTBay
KoHTponbHas paboTta no teme
«MonekynapHaa usuka u 2
TEPMOANHAMUKA»
3 OnekTpoanHaMmmka PelueHune 3agad no teme «3nekTpuyeckoe 2
none»
PeweHne 3agady no Teme «3aKoHbI 2
NOCTOSTHHOrO TOKa»
KoHTponbHas paboTa no Teme:
«QneKkTpuyeckoe none. 3aKoHbI 2
NOCTOSTHHOrO TOKa»
PeweHne 3agay no Tteme: «MarHutHoe 5
none»
PeweHne 3agad no Teme 5
«ONEeKTpoOMarHMTHast UHAYyKLUmMs »
KoHTponbHas paboTta no Teme:
«MarHuTHoe none. 3neKTpoMarHUTHas 2
NHOYKUMS Y
4 KonebaHus 1 BosHbI PeweHne 3agad no Teme: 2
«QneKTpoMarHnTHble KonebaHust U BOSHbI»
KoHTponbHas paboTta no Teme 2
«KonebaHus 1 BoNHbI»
5 OnTuka PeweHne 3agay no Teme: «[lpupoaa 5
cBeTay
KoHTponbHas paboTta no teme: «OnTmka» 2
6 KBaHTOBasa cumsumka PeweHne 3agay no Teme: «KBaHTOBas 2
OonTUKa»
KoHTponbHas paboTa no Teme: 1
«KBaHTOBaga pusnka»
7 CTtpoeHne BceneHnHon - -




5.2.3 JlabopaTopHble 3aHATUSA

Ne HanmeHoBaHue pasgena TemaTuka nabopaTopHbIX 3aHATUNI TpyAaoeMKocTb,
n/n OVNCUMMNUHbI Yac

BeeneHne. dusmka n meTodpl
Hay4HOro No3HaHus

-_—

MexaHuka - _

2 MonekynspHas dusnka n | JlabopatopHas pabota Nel. W3yyeHue
TepmMoauHamMmumka O[HOro M3 N30MpOLLEeCCoB

JlabopaTtopHasa pabota Ne2 OnpepeneHuve
BNa)XHOCTWN BO3yXa

JlabopatopHasga pabota Ne3 OnpegeneHue
KoadhpuLmeHTa NOBEPXHOCTHOIO 4
HaTS>KEHUS XKUOKOCTU

JTabopatopHas pabota Ne 4:
«MccnepoBaHne NMMHENHOrO TEMIOBOrO 4
paclmpeHus TBEpAOro Tenay

3 AnekTpoanHaMmmka JlabopaTtopHasa pabota Ne5. OnpegeneHue
91EKTPUYECKON EMKOCTU KOHOEHCATOPOB

JTabopaTtopHasa pabdota Ne6 OnpeneneHue
Tepmuyeckoro koadduumeHTa 2
CONPOTMBNEHUS MEIMN.

JlabopaTtopHas pabota Ne7 NamepeHue
O[C 1 BHYTPEHHEro CONpPOTUBIIEHUS 2
MNCTOYHUKa TOKa.

JlabopatopHasa paboTta Ne8 N3ydeHne
3aKOHOB nocregoBaTenbHOro 1
napannenbHOro CoeaAnHeHUN
NPOBOAHMKOB.

JlabopatopHasa pabota Ne9 UccnenosaHue
3aBMCMMOCTM MOLLHOCTU Namnbl
HaKanuBaHWsl OT HaMNpPsKEHUA Ha eé
3aKMMaXx.

JlabopaTtopHas pabota Ne10 UN3yueHne
ABMEHUS 3NIEKTPOMArHUTHOM UHAYKLUMM

4 KonebaHus n BosnHbI JlabopatopHass pabota Nel11 WayyeHue
paboTbl TpaHcdopMaTopa

5 OnTuka JlabopatopHas pabota Ne12 OnpegeneHue
rnokasarternsi NpenomeHusl cTekna

JTabopaTtopHas pabota Ne13 OnpegeneHune
JNVHbI CBETOBOW BOJTHbI C MOMOLLIbIO 2
ONdpakUMOHHON peLleTKu.

JlabopaTtopHasa pabota Ne14 HabniogeHue
CMIOLLIHOIO M JIMHEMYATOrO CMNEKTPOB

»

KBaHTOBaga pusunka - -

7 CTpoeHune BceneHHom JlabopatopHasa paborta Ne15. W3ydeHue
KapTbl 3B€34HOr0 Heba

5.2.4 CamocToaTenbHas paboTta obyyatrowmxcs
He npedycmompeHa

6 YyebHO-MeTOAMYECKOE N MH(hpOPMALIMOHHOEe ob6ecnevyeHne AUCUUNIMUHbI
[na ocBoeHNa ancUMNMHbLI 00Y4aloLWNNCS MOXET UCNONb30BaTh:

6.1 OcHOBHasa nuTepaTtypa
1. MsakmweB .A. dusmka. 10 knacc: yyebHuMK ana obuweobpaszoBaTenbHbIX
opranmsaumn (rpudp Mp) / . A. Makuwes, b. b. byxosues, H. H. Cotckuin ; nopg




penakumen H. A. NapdeHTbeBon. - M.: MNpoceelueHne, 2021. — 432 c.- 50 ak3., 2019-
432¢c — 50 oks.

2. Mskuwes [.A. ®dusmka. 11 knacc: yyebHuMK ana obueobpasoBaTenbHbIX
opranunsauun (rpuc lMp) - M.: MNMpoceewenune, 2021- 432 c.- 70 ak3., 2019 — 432¢. — 30
9K3.

3.MapdeHTtbeBa,H.A.CHopHUK 3agay no dpusmke 10-11 knaccobl / H.
A. MapdeHTbeBa. - 12-e n3g. - Mocksa : lNpoceeleHne, 2021. - 208 c. - 100 aks.

4. PoduoHos, B. H. ®un3uka : y4yebHoe nocobue ans cpenHero
npodeccunoHanbHoro obpasosaHusa (rpucp YMO Cr10)/ B. H. PoguoHoB. — 2-e u3g.,
menp. wn pgon.— MockBa: WspatenbctBo HOpant, 2023.— 265c.

https://urait.ru/bcode/512604

6.2 lononHuTenbHasa nutepaTtypa

1. KpasueHko, H.HKO. ®um3mka: y4ebHMK W MNpPaKTUKYyM AnNs  CpenHero
npodgeccunoHanbHoro obpasosanusa (rpud YMO CI10O) / H. KO. KpaByeHko. — Mocksa :
N3paTtenbctBo KOpanT, 2024. — 322 c. https://urait.ru/bcode/556162

6.3 MNMepeyeHb yyebHO-MeTOOMYECKOro obecnevyeHns ANA CamOCTOATENIbHOMN
paboTbl oby4arLmxcs

1. NNeckoBa E. B. ®usunka: metoanveckme ykasaHusa Ang npaktnyeckmx pabor ans
obyvatowmxeca no cneumanbHocTsam 09.02.01 KoMmnbloTepHbIE CUCTEMBI U KOMISEKCHI,
09.02.07 WHdopmMaunoHHble cucteMbl U nporpammupoBaHune, 18.02.12 TexHonorua
aHaNUTUYECKOro KOHTPOIS Xxnmmyecknx coeanHenunn/ E.B. Jleckosa; BI'YUT, ®akynbteT
cpeagHero npodgeccuoHanbHoro obpasosaHus. — BopoHex, 2021. — 44 c.

http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4629

2. JleckoBa, E. B. ®usmka : wmeToaAMYECKME YKas3aHUA K BbIMOMHEHWIO
camocTodaTenbHOM paboTbl ana obyyawowmxces no cneyuansHoctam  09.02.01
KomnbloTepHble cuctembl n komnsiekcbl, 09.02.07 WH@OpMaUNOHHbIE CUCTEMbI U
nporpammupoBaHne, 18.02.12 TexHoONOrMa aHannTUYecKoro KOHTPOMA XUMUYECKUX
coeauHeHun. - BopoHex, 2021.- 24 c.

http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4631

6.4 lepeyeHb pecypcoB MHH(POPMALUOHHO-TENIEKOMMYHUKALUOHHON CeTun
«MHTepHeT», HEOOXOAUMBIX ANsl OCBOGHUSA AUCLUNIIUHDI

HanmeHoBaHwue pecypca ceTu «MHTepHeT» OneKTpoHHbIV agpec pecypca
HayyHas anekmpoHHas bubniuomeka http.//www.elibrary.ru/defaulttx.asp?
ObpasosamerbHas nnamagopma «KOpalim» | https.//urait.ru/

O6C «JlaHb» https.//e.lanbook.com/
AUBC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web

Caum MuHucmepcmea HayKu U ebiculiea0o http.//minobrnauki.gow.ru
obpa3oeaHus P®

SrnekmpoHHast UHGhopMayUOHHO- http://education.vsuet.ru
obpa3oeamerbHas cpeda O®IE0Y BO

«BIrynt

Gasa 0aHHbix Polpred http.//www.polpred.com

6.5 [llepeyeHb WH(MPOPMALMOHHLIX TEXHONIOMMU, WUCMNOSIb3yeMbIX NpU
ocywiecTBneHMn obpasoBaTesibHOro Tnpouecca no AUCUUNIIUHE, BKIoYas


http://www.polpred.com/
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4629
https://urait.ru/bcode/556162
https://urait.ru/bcode/512604

nepeyvyeHb NpPOrpaMMHoOro obecneyeHMs U WHGPOPMALMOHHbLIX CRPABOYHbIX
cucrtem

Mpn M3y4yeHUM OMCUMNNUHBI UCMNONb3yeTca nporpamMmHoe obecnedeHne u
MHOPMaLMNOHHBbIE cnpaBoYHble cuctemMbl: QVOC yHMBepcuTeTa, B TOM Yncne Ha 6ase
nporpamMmmHomn nnatopmbl «Cpepa 3NEKTPOHHOro oby4veHuns
3KL»https://education.vsuet.ru/.

MpnM OCBOEHMM AOUCLMNIIMHBLI  UCMONb3YeTCs JNULUEH3NOHHOE U OTKPbITOe
nporpammHoe obecnedeHne — OC Windows; MSOffice, AdobeReader, Kaspersky,
CnyTHUK.

7. MaTepMaano-TeXHquCKoe obecneyeHne AUCLMUNIIUHBI

Ob6ecneyeHHOCTb npouecca ObyYeHUss TEXHUYECKMMU CpeacTBaMu MOSTHOCTbIO
cootBeTcTByeT TpeboBaHnam OrOC no HanpaeneHuto noarotoBkn. MartepuarnbHo-
TexHnyeckasas 06asa npuBedeHa B JIMUEH3WMOHHbIX popmax W pacnonoxeHa BO
BHYTPEHHEN ceTn No agpecy http://education.vsuet.ru .

Mpn YTeHUN nekumn, NPoBEOEHUN MPAKTUYECKMX W NAaBOpPaTOPHbIX 3aHATUI U
KOHTPOSE 3HaHWU 00yYalLLMXCA MO QUCLMINIIMHE UCMONb3YEeTCS:

KabuHeTt YyebHo-HarnsgHble nocobusi, obecnedmBalollne TemaTuyeckue
EcTectBeHHOHay4YHbIX unncTpauuu;

ANCUNNINH MapkepHas gocka;

ayn. 42 (5), MHdopmaunoHHble CTeHb!, CNpaBoYHble MaTepuansl

KomnnekT y4ebHon mebenu

JTabopatopnadnektpoTexH |JlokanbHasa ceTb VIHTEpHET;

UKn, uncpposom|Komnbtotep B c6ope «F’POM»: AMDRyzen 5 4600G - 10 wr.;
CXEeMOTEXHUKU nMynetumeama npoektop AcerX128HP DLP Projector - 1 wr.;
3NEKTPOHUKM OKpaH nepeHOoCHOW— 1 WT.;
ayn.20 (121) Hoytbyk ASUS K73E — 1 wrt.;
Microsoft Windows10; Adobe Reader Xl;Microsoft Office 2007
Standart;

GIMP; Pascal ABC; Inkscape; Free Pascal; Paint.NET; Oracle VM
Virtual Box; Microsoft Visual Studio 2010;

KOMITAC 3D LT v 12;Speccy;Eclipse IDE for Java EE Developers;
JDK 8; Microsoft SQL Server Express Edition;Micro-cap4;
NetBeans; Android Studio; Lazarus; Avidemux; Oracle VM Virtual
Box; CAMO-TypAreHT 6.5;
JTaBopaTtopHbIcTeHT « TeOPeTUYECKUMEOCHOBLISNIEKTPOTEXHNKNY;
JTaBopaTtopHbin cTeHq «MukponpoueccopHas TeXHUKay;
MapkepHas gocka;

MHdopMaLUnoHHbIe CTeHAbI, CNpaBoOYHbLIE MaTepuarlbl;

KomnnekT y4yebHon mebenu.

Ayﬂ,VITOpVIFI Ansi CaMOCTOSITENBHON pa6OTbI CTYyOEeHTOB!:

KomnbtoTepHbin knacc  [llokanbHasa cetb, kommyTaTop O-Link ALT Linux ObpasosaHue 9 +

innsa camoctoaTenbHon [DES-1016 ¢ BbIXOAOM B «VIHTEpHETY; LibreOffice; MapkepHas gocka;
paboTbl, B T.4. ANg MHdopmaLMOoHHbIE CTEHADI,
nposeaeHms rpynnosbix [MOHOBOK TPABUTOH M40U — 12 Wt lonpagounbie matepuansi; Komnnekr

N MHOUBMAYaAIbHbIX AnbT O6pasosative 8.2+: Perl 5.22, y4yebHon mebenu.

:Z:Cy’;';;a;O”H”T’ oy [PYthon 271 3.5, PHP 56, GCC 5.3;
Yt P XFCE 4.12, KDE 5.7: LibreOffice 5.2:
I'IpOMe>KyTOHHOVI

Firefox 45.4.0 (Bepcusa ¢ anutensHon

A
arrectaumn (ayn.19) noanepxkoin — ESR); Win32 AP| —




WINE 1.9.21; GIMP 2.8.16; wxMaxima
15.08.2; Scribus 1.4.5; Inkscape 0.91;
3D-pepakTop Blender 2.77puHTep
nasepHbin HP Laser jet P-2035 A4 30
CTP.B MMH. — 1 WIT,;

CkaHep HP Scan jet- 3110-1wr;

MynbTumegua npoektop EPSON EH-
TW650 — 1 wr.;

OKpaH NepeHoCcHon — 1 Wr.;

HoyTtbyk ASUS K 73 E 15-2410 M CPU\
4096\500\DVD-RW \Intel(R) HD Graphics
3000 — 1 wt;

MapkepHasa gocka;

MnakaTbl, HAarNsgHbIE NOCOOUSI, CXEMBI;

Komnnekt yuebHon mebenu.

,D,OI'IOJ'IHVITGJ'IbHO, CaMOCTOodATENIbHAA pa60Ta o6yqaroumxc;|, MOXET OCYLLUEeCTBIIATLCA NMpn
Mcnosfib3o0BaHNN:

HayuHas 6ubnunoteka, [KomnbtoTepsl Intel Core i3-540 (2 wt.) co | AnbT ObpasoBaHue 8.2 +

YynTanbHbIN cBoboaHbIM JocTyrnoMm B ceTb MHTepHeT un| LibreOffice 6.2+Maxima

3an 6MoNNoTeKN. ANEKTPOHHBIMU BUBNIMOTEYHBIMU 1
MHOPMALIMOHHO CrPaBOYHbLIMU Inuenana Ne AAA.0217.00 ¢
cucTeMamu. 21.12.2017 r. no «beccpoyHo»

Komnbtotepsl Intel Core i5-4460T (16
wrtyk), PEFTAPO POUB (12 wTtyk) co
cBOOOAHBIM JOCTYMNOM B ceTb VIHTEepHET n
9NEKTPOHHBIMU BUBNOTEYHBIMU 1
MH(OPMALMOHHO CMPaBOYHbLIMU
cuctemamum.

8 OueHo4Hble MaTepuanbl A4nsi NPOMEXYTOYHOM aTTecTaumMm obyyaromxcs
no AucuunnauHe

OueHou4Hble MaTepuanbl (OM) Ang AMCUMNAMHBI BKNOYaKOT B cebs:

- TUNOBbIE KOHTPOSbHbIE 3adaHua UMM WHble Martepuansl, Heobxoaumble ANs
OLEHKWN 3HaHWN, YMEHWN, HABbIKOB U (UIn) ONbiTa AEATENbHOCTN B NPOLecce OCBOEHUSA
obpasoBaTenbHOM NporpamMmel;

- MeToguyecKne maTepuansl, onpeaensowme npoueaypbl OLeHBaHUA 3HAHUN,
YMEHUI, HAaBbIKOB U (UNKN) ONbITa AeATENbHOCTH.

OM npeactaensaoTca OTAENbHbIM KOMMIEKTOM M BXOAAT B COCTaB pabouen
nporpaMmmbl AUCLUUMNIINHbBI.

OueHo4vHble MaTepuansl  gopmupytoTcs B cooTtBeTctBum ¢ 1 BIYUT
«lMonoxeHne 06 oLEHOYHbIX MaTtepuanax».



OLIEHOYHbIE MATEPUAIbI
Aand NPOMEXYTOYHOU ATTECTALIUAU

no gucumnnnHe

DOU3UKA



1. lMepeyeHb KOMNETEHLUMHN C YKazaHMeM 3TanoB ux ¢popmmpoBaHus

Kon
KoMneTeHunm

HanmeHoBaHMe koMneTeHLun

Koa v HaumeHoBaHWe nHaukaTopa
OOCTKEHUSA KOMMETEHLIMM

OK 1

Bbibupatb cnocobbl pelueHus 3agad
npodeccuoHansHon AesaTenbHoCcTH
NPUMEHUTENbHO K pasnnyHbIM
KOHTEKCTam

YMeHusa: pacnosHaBaTb  3agady  wu/wunm
npobnemy B NpodeccuoHanbHOM  W/unu
coumanbHOM  KOHTEKCTe,  aHanusnpoBaTb
3agayy uwunu npobnemy u BblgenaTb eé
COCTaBHble  4acTu; onpeaendtb  STanbl
pelleHus 3afauvn; BbISBMAATbL U 3(PHEKTUBHO
uckatb WHGOpMauuio, Heobxoaumyo AOns
peLleHns 3agadm u/unu npobnemsl;
COCTaBMsATb NNaH [EeWcTBus; onpenenstb
HeoOxoaMMble pecypchl;

BNafgeTb akTyanbHbIMM MeTodamu paboTbl B
npodeccnoHanbHON U CMeXHbIX cdepax;
peanu3oBLIBaTb COCTaBMEHHbIN nnaH;
OLEeHuBaTb pesynbTaT U MOCneacTBUst CBOUX
OencTBui (CamoCTOATENBbHO UMK C MOMOLLbIO
HacTaBHMKA)

3HaHuA: akTyanbHbIM NPOdECCUOHANbHLIA 1
coLmanbHbI KOHTEKCT, B KOTOPOM MPUXOAMTCS
paboTaTtb W KUTb; OCHOBHbIE WCTOYHUKU
MHdopMaLMM 1 pecypcbl ANs pelleHus 3agay
n npobrnem B npodeccnoHansHOM wu/unm
coumanbHOM KOHTEKCTE; anropuTMbl
BbINOMHEHNss paboT B mpodeccroHanbsHoOn wu
CMEXHbIX obnactax; meToabl paboTbl B
npodeccnoHanbHON U CMeXHbIX cdepax;
CTPYKTYpPY NnaHa Ans pelleHus 3ajav;
NOPSAOK OLEHKN pe3ynbTaToB pelleHns 3agad
npoceccuoHanbHon geaTensHOCTM

OK 2

Ucnonb3oBatb COBpPEMEHHbIe
cpeactea  rnoucka,  aHanusa U
WHTepnpeTaumm  uMHdopmauun, u©
NHOPMALIMOHHBIE  TEXHOMOrMM  Ans
BbIMOSTHEHNS 3agaq
npodeccuoHanbHON AeAaTenbHOCTH

YMeHus: onpefensatb 3agaun gng nowvcka
WHdopmaumm; onpepenaTb  Heobxoaumble
NCTOYHUKM nHdopmaumu; nnaHuposaTtb
npouecc noucka; CTPYKTYpUpOBaTh
nony4yaemyo WHbopMaLIo; BbIOENATb
Hanbornee 3Ha4YMMoe B nepeyvHe MHdopmaumu;
oueHMBaTb NpaKTUYeCKyo 3HAYMMOCTb
pe3ynbTaTtoB NOMCKa; 0pOpMIATeE pe3ynbTaThbl
novcka, NPUMEHSATb cpencTtea
WHAOPMALMOHHBIX TEXHOSOMMKU AN peLleHus
npodheccuoHanbHbIX  3aga4; MCMoNb30BaThb
COBPEMEHHOe MporpaMMHoe obecneyeHue;
ucnonb3oBaTtb pasnuyHble uundpposble
cpencTea Ansa peleHns npodeccnoHanbHbIX
3agad.

3HaHuUA: HOMeHknaTtypa WHMOPMAaLMOHHBLIX
WCTOYHWKOB, NPUMEHSAEMbIX B
npocheccuoHanbHON AeATeNbHOCTW; NpUeMbl
CTPYKTypupoBaHus  MHdopmauun;  dopmat
ochopmneHuns pesynbTaToB noucka
uHOpMaUMK, COBpPEeMEHHble cpeacTBa U
YCTPOMUCTBA WHOpMaTM3aunn; nopsagok ux
NpUMeHeHNa 1 nporpaMmHoe obecneyeHne B
npogeccnoHansHon OeATEeNnbHOCTY B TOM
yncne € UCMOMb30OBaHWEM  LUMAPOBbLIX
cpeacTs.

OK3

nﬂaHMpOBaTb n peann3oBbiBaTb
cobcTBeHHOE npodbeccuoHansHoe WU
NNYHOCTHOE pas3BuTuKE,
npeanpvHUMAaTENbCKYH OESATENbHOCTb

YMeHus: onpeaenaTb aKTyanbHOCTb
HOPMaTWMBHO-NPABOBON  OOKYMEHTauun B
NpodeccroHanbHoM NeATenbHOCTY;
NPUMEHATb COBPEMEHHYI0 Hay4HyIo




B npodyeccroHasnbHoOn chepe,
MCMNONb30BaTb 3HAHWS MO NPaBOBON U
durHaHcoBOM rpamoTHOCTH B
PasnmnYHbIX XN3HEHHbIX CUTyaUUsX.

npodeccuoHarnbHyo TEPMUHOMOINIO;
onpefenATs U BbICTpaMBaTb TpaeKkTopun
npoceccnoHanbHoro pasBuTUA n
caM006pasoBava; BbIABINATbL OOCTOUHCTBA U
HeJocTaTKu KOMMeEpPYECKOM mnaeu,
Nnpe3eHTOBaTb MAEN OTKPbITUA COOCTBEHHOrO
Jena B npodgeccuoHanbHOW AesaATenbHOCTY;
oopMnAaTe  Ou3Hec-NnaH;  paccynTbiBaTb
pasMmepbl BbIMAaT MO MPOLEHTHBIM CTaBKaMm
KpeaouToBaHWs; onpeaensite UHBECTULIMOHHYIO
NpYBMEKaTENbHOCTb KOMMEPYECKUX UOen B
pamMkax npodeccmoHanbHOM OesATenbHOCTY;

npeseHToBaTb OM3Hec-uael; onpegensaTb
WCTOYHMKM (PMHAHCMPOBAHMS

3HaHus: coaepxaHue aKTyarnbHOM
HOPMaTVMBHO-NPaBOBOW AOKYMEeHTaLunu;

COBpEMEHHas Hay4yHasi U npodeccrMoHarnbHas

TEPMUHOMOMNA;  BO3MOXHble  TpaeKkTopuu
NpodeccMoHarnbLHoro pasBuTUSA n
camoobpasoBaHus; OCHOBB!
npeanpuHUMaTenbCKON NeATenbHOCTY;

OCHOBbl (PMHaAHCOBOW FPaMOTHOCTM; MpaBwna
pa3paboTku GU3Hec-NNaHoB.; NnopsiAoK
BbICTpaMBaHUs  Mpe3eHTauun;  KpeauTHble
©aHKOBCKME NPOaYKThI

OK 4 OddbekTnBHO B3aMMoAencTBOBaTb U | YMEHMUA: OpraHu3oBbiBaTb paboTy KonnekrMea
paboTaTb B KONMNEKTUBE N KOMaHAe N KOMaHObl; B3aUMOAEWNCTBOBaTbL C Konneramu,
PYKOBOLCTBOM, KINMeHTamu B xope
npodgeccroHanbHON 4eATENBHOCTU
3HaHusA: ricuxoriornyeckue OCHOBbI
OEesATeNbHOCTU KONMeKTMBa, MCUXOnornyeckmne
0COBEHHOCTM NUYHOCTU; OCHOBbI MPOEKTHOM
OesATenbHOCTH
OK 5 OcyLLecTBNSATb YCTHYIO U NMUCbMEHHYI0 | YMEHUA: rpaMoTHO u3naraTb CBOW MbICAW U
KOMMyHUKaLMIO Ha roCyAapCTBEHHOM | odhopmnaTb OOKYMEHTbI no
Asbike  Poconiickor  ®epepaunn  C | npogeccroHanbHON TemaTtuke Ha
y4eToOM OCODEHHOCTEN CoumnarnbHOro u FOCYAAPCTBEHHOM S3bIKe, NPOSBNSTH
KynbTYpPHOro KOHTEKCTa
TONepaHTHOCTbL B pabo4yeM KOonnekTuee
3HaHuMA:  0cobeHHOCTM  couManbHOTrO U
KyNbTYpPHOro KOHTEKCTa; npaswna
OPOpPMIEHNA [AOKYMEHTOB U MOCTPOEHMS
YCTHbIX COOBLLEHUI
OK7 CoperictBoBaTb COXpaHeHuto | YMeHus: cobniogaTb HOPMbl 3KOMOrMYeCcKom
oKpy>KatoLen cpeabl, | 6e3onacHOCTM; onpegenaTb  HanpaBfeHus
pecypcocbepexeHuto, NPUMEHSATL | hecypcocBepexeHis B pamkax
3HaHMA 00  u3MeHeHUM  Knumara, NpodeCCUoHarnbHOM AesaTenbHoCTH no
NPUHLMMBI Bepexnmsoro
Npou3BoaCTEa, achcpeKTUBHO crneumanbHOCTM  OCyLlecTBNATb paboTy ¢
AencTeoBaTh B YpE3BbIYaANHbIX cobnogeHneMm  MpuHUMNoB  6epexnuBoro
cUTyaumsax Npon3BOACTBA; OpraHn3oBbIBaTb

ﬂpO(beCCVIOHaﬂbHyIO 0EeATENIbHOCTb C y4EeTOM

3HaHMA 006  M3MEHEeHMM  KIMMaTU4eCcKuX
YCIOBWI pernoHa.

3HaHuA: npasuna 3KOSIOrM4YeCcKon
BesonacHocTn npu BedeHun
npoceccuoHansHoOM OEeATeNnbHOCTY;
OCHOBHble pecypcbl, 3aJelACTBOBaHHble B
npocpeccuoHanbHON  OeATeNnbHOCTN;  MyTK

obecneyeHuss pecypcocbepexeHust; NPUHLUNLI
GEepexnnBoro  MpPOW3BOACTBA;  OCHOBHblE




HanpaBneHus
YCNOBWiA pernoHa.

N3MeHeHuna

KnnMaTnyecknx

2 I'IacnopT OUEeHO4YHbIX MaTepuanoB nNo gncuuniinHe

n/n

Pasgenbl
OUCLIMMNMUHBI

WHpeke
KOHTponupyemom
KOMMNeTEHL N
(nnn ee vacTn)

OueHo4HbIe mMaTtepuarnbl

HaumeHoBaHue Ne
3agaHun

TexHonorusa/npouenypa
oLieHuBaHus (cnocob
KOHTpOns)

Beepnenne. dusmka n
METObl HAay4YHOTO
Mo3HaHWA

OKO03
OKO05

TecToBoe 1-6
3agaHue

KomnbloTepHoe
TecTupoBaHve
MpoueHTHas Wkana.
0-100 %;

0-59,99% -
HEeyAOBNETBOPUTESBHO;
60-74,99% -
yOOBNETBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - OTnMYHO.

MexaHuka

OK 01
OK 02
OK 04
OK 05
oK 07

TecToBoOE 7-24

3agaHune

KomnbloTepHoe
TeCcTUpoBaHue
MpoueHTHas wkana.
0-100 %;

0-59,99% -
HEeyaOBINETBOPUTESTLHO;
60-74,99% -
yOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4HO.

KoHTponbHas 101-110

paboTta

MpoBepka
npenogasaTenem
(ypoBHeBas Likana)

MonekynsipHas
dum3vka n
TepMoavHaMuka

OK 01
OK 02
OK 03
OK 04
OK 05
oK 07

TecToBoE 25-42

3afaHune

KomnbtoTepHoe
TecTUpoBaHue
MpoueHTHas wkana.
0-100 %;

0-59,99% -
HeyaOBINETBOPUTESILHO;
60-74,99% -
YOOBMNETBOPUTENBHO;
75- 84,99% -xopoLlo;
85-100% - oTnn4HO.

KoHTponbHas 111-119

paboTta

MpoBepka
npenogasaTenem
(ypoBHeBas Lwikana)

CobecepoBaHue | 151-154
(3awuTa
nabopaTopHbIX

pabor)

NpoBepka
rnpenosasaTtenemM
OTmeTKa B cucTeMe
«3a4YTeHOo - He
3aUTEeHO»

OnekTpoanHammka

OK 01
OK 02
OK 03
OK 04
OK 05
oK 07

TecToBOE 43-59

3agaHve

KomnbloTepHoe
TecTupoBaHue
MpoueHTHaga wkana.
0-100 %;

0-59,99% -
HeyOoBMeTBOPUTENLHO;
60-74,99% -
yOOBIETBOPUTESTBHO;
75- 84,99% -xopoLlo;
85-100% - oTnNn4HO.




KoHTponbHas 120-133 | lNMpoBepka
paboTta npenogasaTenem
(ypoBHeBas Likana)
CobecepoBaHue 155-160 MpoBepka
(3awumTa npenojasaTtenemM
N1abopaTopHbIX OTmeTKa B cucteme
pabor)
«3a4TeHO - He
3aUTEHO»
CobecepoBaHue | 166-179 | MNMposepka
(Bonpocbl ans npenogasaTenem
aund.3avera) (ypoBHeBas Lwkana)
KonebaHus n OK 01 TectoBoEe 60-68 KomnbloTepHoe
BOJIHbI OK 02 3agaHne TecTupoBaHue
OK 04 MpoueHTHas Wkana.
OK 05 0-100 %;
OK 07 0-59,99% -
HEey[OBIETBOPUTESBHO;
60-74,99% -
yOOBNETBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - OTnMyHoO.
KoHTponbHas 134-140 | lNMposepka
paboTta npenogasaTenem
(ypoBHeBas Likana)
CobecenoBaHune 161 MpoBsepka
(sawwTa npenojasartenem
naGopaTopHLIX OTmeTKa B cucTemMe
pabor)
«3a4TEHO - He
3a4TeHO»
CobecepnosaHne | 180-185 | lNMposepka
(Bonpocbl ans npenogasaTenem
and.3adveTta) (ypoBHeBas LiKana)
OnTtuka OK 01 TectoBoe 69-79 KomnbloTepHoe
OK 02 3agaHne TecTupoBaHue
OK 04 MpoueHTHas wWkana.
OK 05 0-100 %;
0-59,99% -
HeyOoBMEeTBOPUTENBHO;
60-74,99% -
YOOBMNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTnMYHO.
KoHTponbHas 141-145 | MNposepka
paboTta npenogasaTenem
(ypoBHeBas Likana)
Cobecenosanve | 162-164 | Mposepka
(3awuTa npenogasaTtenemM
nabopaTopHbIX OTmeTKa B cucTeMe
pabor)
«3a4TEeHO - He
3a4TeHO»
CobecepnoBaHne | 186-193 | lNpoBepka
(Bonpocbl ans npenogasaTenem
aund.3avera) (ypoBHeBas Lwkana)
KeaHToBas cmsmka | OK 01 TectoBoOE 80-94 KomnbloTepHoe
OK 02 3agaHue TeCcTUpoBaHue
OK 04 MpoueHTHaa wkana.
OK 05 0-100 %;
oK 07 0-59,99% -

HEeyaOoOBNEeTBOPUTESIbHO,




60-74,99% -
yOOBNETBOPUTENBHO;
75- 84,99% - xopowo;
85-100% - oTnun4HoO.

KoHTponbHas 146-150 | lNMposepka
paboTta npenogasaTenem
(ypoBHeBas Likana)

CobecepoBaHue | 194-202 | lMposepka

(Bonpocel ans npenogasaTenem
and.3adveTta) (ypoBHeBas Likana)
7 CtpoeHue OK 01 TectoBoe 95-100 KomnbtoTepHoe
BceneHHon OK 02 3agaHne TecTupoBaHue
OK 03 MpoueHTHas Wkana.
OK 04 0-100 %;
OK 05 0-59,99% -
oK 07 HeyOoBNeTBOPUTESBLHO;
60-74,99% -
YOOBMNETBOPUTENBHO;

75- 84,99% -xopoLuo;
85-100% - oTnn4HoO.

CobecenosaHue 165 MpoBepka

(3aé.l.l.l/lTa npenoaasaTenem
nabopatopHbIx OTmeTKa B cucteme
pabor)

«3a4UTeHo - He
3aUTEeHO»

3 OueHOYHbIe MaTepuanbi AN NPOMEXYTOYHOM aTTecTauum

TunoBble KOHTPOJSibHbIE 3aAaHUA WU UHbIe MaTepuanbl, HeobxoauMbie
AN OUeHKM 3HaHWW, YMEeHUW, HaBbLIKOB W (UNU) onbiTa [eATeNIbHOCTMY,
XapakTepusyrLwmux 3tanbl POpMUPOBaHMA KOMMNETEHLMN B npouecce oCBOEHUs
obGpa3oBaTesibHOM NporpamMmmbl

[na oueHKkn 3HaHWK, YMEHWUIN, HaBbIKOB CTYAEHTOB MO AUCUMMNMHE NMPUMEHSETCS
6annbHO-pPENTMHIOBas CUCTEMA OLIEHKM.

BannbHO-penTUHroBass cuctema OLEHKM OCYLLECTBNAETCA B TedeHue BCero
cemMecTpa npuv NPOBEAEHUN ayAUTOPHbLIX 3aHATUA W KOHTPOMNsSi CaMOCTOSTENbHOM
paboTbl. [lokazatensmmn OM aBnATCA: TEKYLWMM onpoc B Buae cobecenoBaHus Ha
nabopaTtopHbiXx paboTax, TecTOBble 3adaHus, pelleHne 3adavy Ha KOHTPOSbHbIX
paboTtax. OueHK/ BbICTaBMASATCA B COOTBETCTBUM C rPadMKOM KOHTPONSA TeKyLuen
yCneBaeMoCTN CTYAEeHTOB B aBTOMaTU3upoBaHHyk cuctemy 6a3 pgadHbix (ACYB[)
«PenTnHr ctyaoeHToB».

Obyuvatowmnca, Habpaswun B cemectpe 6onee 60 % OT MakcMmarnbHO
BO3MOXHOM 0anbHO-PENTMHIOBOM OLIEHKM paboTbl B CEMECTpe nony4aet
AnddepeHLMpoBaHHbIA 3a4eT aBTOMaTUYECKM.

CtyneHT, HabpaBwwnin 3a Tekywyto paboty B cemectpe meHee 60 %, T.K. He
BbINOMHUA BCO paboTy B ceMecTpe No OOBLeKkTMBHbIM npuynHam (6onesHb,
odmymnanbHoe ocBoboXaeHNE U T.M.) UMK XKEeNaLWNA NOBLICUTb OLEHKY, MOMYYEHHYIO
aBTOMaTU4eCKW, caaeT anddepeHUMpoBaHHbIA 3a4eT B opme cobecenoBaHus Mo
BOMNpocaM pasaesioB, BbIHOCUMbIX Ha AN depeHUMpPOBaHHbIN 3a4eT.

B cnyyae HeygoBneTBopuTenbHOM cAaun auddepeHUMpoBaHHOIO 3a4yeTta
CTYOEHTY npefoCTaBnsieTCss MpaBO MOBTOPHOM COAYM B CPOK, YCTAHOBMEHHbIM ANS
NUKBUOAUMM aKageMndecKkon 3afofmKEHHOCTU MO UToram COOTBETCTBYOLLEN CECCUM.
Mpn noBTopHOM cpade AanddepeHUMpPoOBaHHOIO 3a4eta KOoNMMYecTBO HabpaHHbIX
CTyaeHToM 6annoB Ha NpeablayLweM 3a4eTe He yYnUThiBaeTCs.




3.1 Tecmbl (mecmoesie 3adaHusi)
3.1.1 lWugpp u HaumeHoBaHUe KOMNemeHyuu
0606uweHHas epynna komnemeHyul (OK 01, OK 02, OK 03, OK 04, OK 05, OK 07)

Ne 3agaHusa TecToBOE 3agaHue
Bbi6pamb 0OuH omeem
du3uka u MemoObl Hay4YHO20 MO3HaHUs
1 YT0 Takoe pumaunka Kak Hayka?
a) Hayka o OBWXeHuu Ten,
©) Hayka o npupoae;
B) HayKa O B3aMMOOENCTBUM Ten.
2 B kakon nocnepoBaTeNbHOCTM NPOUCXOAUT NPOLIECC HAYYHOrO NO3HAHWUS MmMpa?
a) NpeanonoxeHms — HabnogeHne — 3KCNEPUMEHTDI;
©) HabnogeHne — aKCNePUMEHTLI — NPEANONOXEHMNS;
B) HAGNOeHNe — NMPeanonoXeHUsa — 3KCNepUMEHThI.
3 Yrto nccneayet dusunka?
a) ABNEeHUR;
©) akcnepuMeHTbl;
B) 3@KOHbI.
4 YTo He aBnsieTcs pe3ynbTaTtoOM 3KCMEPUMEHTOB?
a) noaTBEpPXAEHME TMNOTE3bI;
6) BbiBOA (hopMynbl;
B) OTBEpPraHne rmnoTessbl.
5 YUTto Takoe Hay4yHas Teopusa?
a) COBOKYMNHOCTb 3aKOHOB;
6) Habop aKCNEPUMEHTOB;
B) MHOIO4MCNeHHble HabngeHus.
6 Uto cnegyeT B TOM cnyyae, KoOrga SKCMEepUMEHTbl MOATBEPXKOAKT Hay4HYH
rmnortesy?
a) rMnoTesa CTaHOBUTCHA Hay4YHOW Teopuen;
0) Hay4Has runoTe3a npeBpalwlaeTcs B PU3NYECKUNA 3aKOH;
B) 0popMNSAT NULEH3MIO.
MexaHuka
7 M3ameHeHne nonoXxeHna Tena B NPOCTPAHCTBE OTHOCUTENBbHO APYrux Temn C
Te4YeHMeM BpeMEHN, HasblBaeTcs...
a) MeXaHU4YeCKUM ABWXKEHUEM;
0) BpawaTenbHbIM OBUXKEHMEM;
B) NoCTynaTesnbHbIM ABUXKEHMEM;
r) konebarenbHbIM OBWKEHNEM.
8 MepemelLeHneM MaTepuanbHOM TOYKM Ha3blBatoT:
a) BEKTOP, COEAMHSAIOLLMIA Ha4Yano KoopANHAT U KOHEYHYIO TOYKY NyTw;
6) ANNHA TPaeKTopuKM ABMKEHUS TOYKM;
B) BEKTOP, COBMagaloLLniA C HanpaBreHMeEM CKOPOCTU OBWKEHWS;
r) BEKTOpP, COeAUHSAIOLWMNNA HaYanbHYH U KOHEYHYH TOYKY NYyTW.
9 MaTepuanbHas Todka - 3To
a) reoMeTpuY4eckas Touka, ykasbiBaroLlas NosioKeHne Tena B NpOCTPaHCTBE;
6) Teno o4YeHb MarnbIX pa3mMepos;
B) TE€NO, Maccomn KOTOPOro MOXHO NpeHebpeyb B YCNOBUAX AaHHOW 3a4auu;
r) Teno, pasMepamMmum KOTOPOro MOXHO MNpeHebpeyb B YCNOBUAX AaHHOM
3agauu.
10 dusnyeckan BenuymMHa, KOTopasa xapakTepusyeT ObICTPOTY U3MEHEHUSA CKOPOCTH,

HasblBaeTCs. ..

a) ycKopeHue;

6) nepemelleHue;
B) NyTb;

r) Bpemsi.

11

Kakas eauHuua BpemMeHu sIBNSieTcsl OCHOBHoM B MexayHapoaHom cucteme




eanHny?
a) 1c;

©) 1 MUH.;
B) 1 vac;
r) 1 cyTku.

12

Kakoe yTBepxaeHne O paBHOAEWCTBYHOLLEN BCEX CUIT NPUIOXEHHBLIX K Teny
NpaBWbHO, ECITN OHO OABWKETCHA PABHOYCKOPEHHO M NPSAMOSIMHENHO?

a) paBHa HyIo;

6) paBHa HynO NN NOCTOSIHHA MO MOAYSIO N HanpPaBMEeHWIo;

B) He paBHa Hys, MOCTOSIHHA MO MOAYJIO U HanpaBleHUIO;

r) He paBHa HyJ, NEPEMEHHA NO MOAYMO U HAaNpPaBIEHUO.

13

Cunbl, C KOTOpPbIMW TeNna AeWCTBYIOT APYr Ha Apyra, Bcerga paBHbl N0 BENUYMHE U
NPOTUBOMONOXHbI MO HAaNpPaBreHUIo.

a) 3TO NepBbIvi 3aKOH HbIOTOHA;

©) aTo BTOpON 3aKOH HLIOTOHA;

B) 3TO TPeTUi 3aKOH HbIOTOHA;

r) 9To 3aKoH BceMupHOro TaroteHus.

14

Kakne 13 HasBaHHbIX HKE OBYX (PU3NYECKUX BENNYNH ABMAIOTCA BEKTOPHLIMU?
a) NyTb 1 NepemMeLleHue;

©) macca u cuna;

B) CKOPOCTb U YCKOpPEHUeE;

r) NnyTb 1 macca.

15

3aKkoH BCEMWPHOrO TArOTEHWS NO3BOMSET paccynTaTb CUNy B3aMMOAEWCTBUS
OBYX Ten, ecnu

a)tena sensAtoTca Tenamm CofiHEYHOM CUCTEMBI;

©) macchbl Ten 0AMHaKOBBI;

B) U3BECTHbI MAcChl TEN N PacCTOSHME MEXAY UX LEHTpaMMu;

r) U3BeCTHbl MacCbl TeNl M pacCToAHWe MeXxay HWUMM, KOTOpoe MHOro
Oonblue pa3mepoB Ten.

16

KakoBa eaunHuua yckopeHuss B MexxgyHapogHon cucteme eguHmL?
a) cm/c;

6) m-c?;

B) M/c%;

r) Km/c.

17

BekTopHas pusnyeckas BennumHa, xapakrepusyoLllaa gericTBmMe 0QHOro Tena Ha
apyroe, 1 onpegenseMas npov3BedEeHVEM MacCbl Tena Ha YCKOpeHue ero
OBWKEHUA HasbIBaeTcs . . .

a) maccon.

©) nHepuuen.

B) cunom;

) UMMynbCOM.

18

Kak HasbIBaeTCcsa BenvmunHa, paBHasi NpoM3BeeHN0 MacChl Tefna Ha ee CKOpOCTb?
a) UHEPTHOCTD;

0) Mmnynbc Tena;

B) UMNYIbC CUIbI;

r) nepemeLleHue.

19

KakoBa eaunHuua mowHoOCcTM B MexayHapogHOM cucteme eanHn?
a) [xoynb;

6) HbtOTOH;

B) BarT;

r) Amnep.

20

Kakoe Bblpa)xeHne COOTBETCTBYET OnpeaerieHnto KUHETUYECKON aHeprun?
a) mgh

©) mgh/2

B) mu?/2

r) kx%2

21

OT Yero 3aBUCUT NOTEHLMaNbHAsA 3HEPIrUa Tena NoaHAToOro Hag 3emnen?




a) OT Maccbl U CKOPOCTW OBUXKEHUA Tena;

©) OT CKOpPOCTY ABMXEHUA Tena;

B) OT BbICOTbI HaJ, NOBEPXHOCTLIO 3eMNu U Macchbl Tena;
r) OT Cuibl U Macchbl Tena.

YcmaHoeumb coomeemcmeue

22 YcTaHoBUTE COOTBETCTBME MeXay (PU3MYEeCKMMN BENNYMHAMN N NX eJMHMLaMn
namepeHus B cucteme CU.
K kaxxgon noauumm nepeoro cronodua nogbepute COOTBETCTBYHOLLYIO MO3ULINIO
BTOPOro M 3anuwmTe B Tabnuuy BbibpaHHble Lndpbl NO4 COOTBETCTBYOLLMMMN
OyKkBaMu.

PNBNYECKUE BEJTIMYUNHDI EQNHNLIBI MVBMEPEHWA B CU

a) CkopocTtb 1) MUH

6) YckopeHne 2) kM/M

B) Bpems 3) m/c

4)c
5) m/c?
Omeem:

a) 3)

o) 5)

B) 4)

23 YcTaHoBUTE COOTBETCTBME MeXOY (PU3MYeCcKMMN BENMYMHaMn N Nx egmH1uLamn
namepeHus B cucteme CIU.
K kaxkgon noauumm nepeoro crondua nogbepute COOTBETCTBYHOLLYIO MO3ULINIO
BTOPOro u 3anuwunTe B Tabnuuy BeibpaHHble LMdpbl No4 COOTBETCTBYHOLLMMN
OyKkBaMu.
PNBNYECKHME BEJTIMYUNHDI EONHNLBI MYBMEPEHWA B CU
a) MNMoTeHumanbHast aHeprns 1) BonbT
2) Oxoynb
6) MowHoCcTb 3) HbtoToH
4) Batt
OTBeT:
a) 2)
6) 4)
24 YCTaHOBMTE COOTBETCTBME MEXAY NOHATMEM U onpegeneHnem.
lMoHsimue OnpedeneHue

1) MexaHun4eckoe OBMXeHNe A) InvHa TpaekTopuun.

2) NyTb B) BektopHas BenuuMHa, MNoOKasbiBawoLas,
HaCKOJIbKO M3MEHSIETCS BEKTOP CKOPOCTM Tena
npu ero ABUXKEHUM 33 eaNHULY BPEMEHMW.

3) PaBHOMepHOE OBWXKEHNE B) MexaHn4yeckoe OBWXeHUE, Npu KOTOPOM Teno
3a nobble paBHble OTPE3KM BPEMEHU MPOXOAUT
0[VHaKOBOE PacCTOsiHME.

4) YckopeHue ) NameHeHne nonoxeHust Tena OTHOCUTENBHO
OpYrux Ten c Te4eHnem
BpEeMEHMU.

OtBeT:1)I,2)A,3)B4)b
MonekynsipHas ¢pusuka u mepmMoOuUHaMuKa
25 Monekysnon BeLlecTBa HasbIBalOT:

a) HaMMEHbLLYH YacTUYKy, KOTopas MOXeT OblTb OTAeneHa OT 3TOro BeLecTBa.
0) MenbyYanwy YacTMYKy BeLLeCcTBa, COXPaHSIOLLYIO BCe hmM3Myeckne CBOMCTBA
3TOro BeLLecTBa.

B) MenbYaulllyld YacTU4Ky BELLEeCTBa, COXPAHSIOLLYH XUMUYECKME CBOWCTBA
AaHHOro BelecTsa.

r) MenbYaullyl0 4YacTUYKy BellecTBa, coxpaHswwyr Qu3nyeckme u
XMMUYeCKne CBOMCTBa 3TOro BellecTBa.

4) MenbyYaillylo 4YacTU4Ky BeLLecTBa, KOTOpas CaMOMNpPOM3BOSIbHO XaOoTUYeCKM
OBUXETCS.




26

3aKoH, cchopmynmnpoBaHHbI ABoragpo, rnacut:

a) Mpu ognHakoBOM AaBneHUU u TemnepaTtype paBHble 06beMbI Pa3fINYHbIX
rasoB copepxaT oAUHaKOBbIe YACIa MOJIEeKY ;

©) Mpn ognHakoBoM o6beEME N JABMEHUN pPaBHbIE KONMYECTBA PasfiMyHbIX ra3oB
UMEIT OANHAKOBYIO TEMMEpaTypy;

B) OpguHaKoBOE KONMUYECTBO MOJEKYNT pasHbiX rasoB MMEKT OOUHAKOBOE
AaBreHne npyv O4HOM M TOM e obbeme 1 Temnepartype.

r) Mpn ogmHakoBon TemnepaType W AaBfEeHUN paBHble KONMMYECTBa pPasfnyHbIX
ra3oB UMEKT OANHAKOBbIN 06bEM;

27 B Kakunx eanHuuax n3mepsieTcd MonspHas mMacca B cn?
a) Kr
©) kr/monb
B) MOMnb
nr
28 Yemy paBHa NOCTOAHHas Asoragpo?
a) 6,02*10% monb
6) 1,38*10% Dx/kr
B) 6,02*10% monb™
r) 8,31 /(K monb)
29 1 )
~mynv
Uto onpegendeT npousBeneHue 3 ?
a) CPeHIO KNHETUYECKYIO SHEPTM0 MONEKYIbl MAearnbHOro rasa.
0) maBneHue rasa Ha CTEHKy cocyaa.
B) abCOMNOTHYIO TemnepaTtypy naeanbHoro rasa.
r) BHYTPEHHIOK SHEPIUN0 naeanbHOro rasa.
30 Mpn NOCTOSIHHOM OaBneHuu, Ans MNOCTOAHHOW Macchbl uAearnbHOro rasa
crnpaBeanmB 3aKOH:
a) 3akoH Wapnga
6) 3akoH bonna-MapuoTTa
B) 3akoH Nen-Jlroccaka
r) 3akoH JlanstoHa
31 Mpouecc M3MEHEHUSA COCTOSIHUSA TEPMOANHAMMUYECKOW CUCTEMbI NPWU MOCTOSAHHOM
TemnepaTtype Ha3blBatoT ...
a) agmabaTHbIn
0) nsorepmunyeckun
B) n3obapHbIii
') N30XOPHBIN.
32 YpaBHeHneM wu3obapHOro npouecca And AaHHOW Maccbl WaeanbHOro rasa
ABNAETCS:
p
— =const
a) T
6) PV =const
\%
—=const
B)
r)P=const
33 BoblpaxeHue pV =%RT ABNAeTCs:
a) 3akoHowm LLapns.
©) 3akoHom Bonna-MapuoTtTa.
B) YpaBHeHMeMm MeHaeneeBa-KnanenpoHa.
r) 3akoHowm ["en-Jltoccaka.
34 OTHOCMTENBHOM BNAXXHOCTbIO HAa3blBaAETCS:

a) KONM4YeCcTBO BOASAHBLIX MApPOB Haxo4sLWMXCS B BO3gyxe B JaHHOM obbeme npwu
JaHHOW TemnepaType;




6) OTHOoweHMe abConNTHOM BNAXHOCTU K TOMY KOMMYEeCcTBY BOASHOro napa,
KOTOpOe HeoBXoaMMO AN HacbilleHns 1 M° Bo3ayxa npu HOpMarbHbIX YCIOBUSAX;
B) OTHOLLUEHMEe abCOoNTHOM BNAaXXHOCTU K TOMY KONIMYeCTBY BOAAHOrO napa,
KoTopoe Heob6xoaMmo pAns HacbiweHuss 1 m® Bosgyxa npu AaHHOM
Temneparype;

r) KONMYECTBO BOASHOrO napa, coaepxallerocs B 1 m° Bosayxa.

35

TemnepaTypa, Npu KOTOPOW nap, HaxogdawMncss B BO3gyxe, CTaHOBUTCS
HaCbILWEHHbIM, Ha3blBaeTcs:

a) Toukon Kropu;

6) TouKoM pochbil;

B) TOYKOW BI@XXHOCTH;

) TOMKOW HaCbILWEHWS.

36

MNpu kOHAEeHCcauun TeMnepaTypa BellecTsa:
a) yBenvunBaeTcs;

0) ymeHbLUaeTcs;

B) He U3MEHSAEeTCS;

r) pasHa 0 °C

37

MNOTHOCTbL HacCbILEHHOro Napa nNpw yBenuyeHnn ero obbema:
a) yMeHbluaeTcs;

©) ysenuuusaeTcs;

B) HE M3MEHSIeTCH;

r) CHayana He U3MeHsIeTCcs, a 3aTeM YMEHbLIAeTCH.

38

MpoeanbHblh ras yyacTByeT B u30oTepMuyeckoM npouecce. [lepBbin  3aKOH
TEPMOANHAMUKM AN 3TOro npouecca MMeeT BUA:

a) Q=AU +A;

0) Q = AU;

B) Q= A

rN0=AU+A.

39

[na n3oxopHOro npouecca B MAeanbHOM rase MnepBbii 3aKOH TePMOAMHAMMKM
nveeT BUA!

a)Q=AU+A;

6) Q= AU;

B) Q= A

r)0 =AU +A.

40

KoadhdunumeHT nonesHoro gencTeuns n umkna KapHo paseH:
a) (T1-T2)/T2;
0) (T1-T2)/T1;
B) T1/(T1-T2);
r) T2/(T1-T2).

YcmaHoeumb coomeemcmeue

41

YCcTaHOBWTE COOTBETCTBUE MEXOY PUNYECKUMUN BENUYMHAMWN N UX eaNHULLAMU
n3mepeHus B cucteme CIU.
K kaxxgow no3uummn nepBoro crondua nogdepunte COOTBETCTBYHOLLYIO NO3NLMIO
BTOPOro 1 3anuwnte B Tabnuuy BbibpaHHble umMdpbl NO4 COOTBETCTBYOLLUMMN
OGykBamu.

PN3NYECKNE BEJIMYUHDI EONHNLIBI MYBMEPEHUA

a) Q (konu4ecTBo TENNOThbI) 1) Ox (@xoynb)
2) »* (meTp?)
6) V (06bem) 3) H (HblOTOH)
4) n (nnTp)

OTBerT:
a) 1)
6) 2)

42

YcTaHoBUTE COOTBETCTBUE Mexay (husnMyeckuMu BenuunHamu u npubopamu, c
MOMOLLbI KOTOPbLIX 3TWM BeNu4YMHbl onpegenstotcs. OTBeTbl NPOCTaBUTL B
COOTBETCTBYHLLMX CBOGOAHbIX AYeikax B npunaraeMoin K 3agaHuio tabnuue.




PN3SNYECKNE BEJINYNHbI NPUBOPbHI

a) Bpewms 1) ouHamomeTp
0) JasneHue 2) TepMoMeTp
B) TemnepaTtypa 3) cekyHoomep
4) maHoMeTp

OTBerT:

a) 6) B)

3) 4) 3)

AnekmpoduHaMuka

43

Kakoe 13 npuBeAEHHbIX HMXKE BbIPAXXEHUIN ONpeaensieT NOHATME 3NeKTpUYecKoe
none?

a) ¢m3nyeckasa BeNMUYMHA, XapaKTepu3ylllad CNOCOOHOCTbL Tena K
3NEeKTPUYEeCKUM B3aMMOAENCTBUAM.

6) Bug maTtepuun, rmaBHOe CBOMCTBO KOTOPOW — AeNCTBME Ha Tena, obnagatowme
MaccoK, C HEKOTOPOW CUMONA.

B) BUO Matepuu, rmaBHoOe CBOMCTBO KOTOpPOW — AEWCTBUE Ha Tena, obnagatowme
ANEKTPUYECKUM 3apaaoM, C HEKOTOPOU CUITON.

r) cusmyeckan BenuuMHa, XapakTepusylollass CunoBoe [AeWcTBMe Mnons Ha
anekTpundecknin 3apsg B 1 Kn B gaHHOM ToYKe.

44

B3anmopenictBue  Mexagy — HEnoaBWXKHbIMM  3NEKTPUYECKMMW  3apsigamu
OCYLLECTBNSIETCH Yepes....

a) rpaBUTaLMOHHOE MOnE;

©) MmarHMTHOE norne;

B) afieKTpocTaTu4yeckoe none;

r) aNeKTPOMarHMTHoe norne.

45

EanHnua namepeHna anektpudeckoro sapsaga B MexagyHapoaHon cucteme
a) Kynosh;

©) HbloTOH;

B) Amnep;

r) Bonbr.

46

CvnoBas xapakTepmucTuka aneKkTpocTaTM4eckoro nons — ato..
a) AnaneKkTpmyeckasi NPOHMLAeMOCTb cpeapbl;

6) noTeHuman;

B) HANPSAXEeHHOCTb;

r) HanpsXXeHue.

47

ONeKTPOEMKOCTb — 3TO...

a) 3HepreTu4eckas xapakrepucTumka nons;

6) cnoCOGHOCTbL NPOBOAHMKOB HaKanMBaTh 3NIeKTPUYECKUIN 3apsa;

B) (hmsmyeckasn BenmumnHa, XxapakrepumaytoLlast CnoCOOHOCTb TEN K ANEKTPUIECKNM
B3aMMOOENCTBUSM;

r) dwusnyeckas BenuuMHa, XxapakTepusyowas paboTy no nepemeLleHuto
3NeKTpu4eckoro 3apsaa.

48

Kak Ha3biBaeTcs yCTPOMCTBO, KOTOPOE COCTOUT U3 ABYX NPOBOAHNKOB N0GOWA
dopMbl, pa3aeneHHbIX AUSNEKTPUKOM

a) SNeKTpeThI;

©) UCTOYHUK;

B) pe3ncTophl;

r) KOHAEHcaTop.

49

UTo Takoe aneKkTpn4eckmi Tok?

a) aTo ycTponcTteo ang nsmeperna 3C;

0) ynopsaoyeHHOe ABMXKEHUE 3apAXKeHHbIX YacTuUL, B MPOBOAHUKE;
B) becnopsagoyvHoe ABMXKEHNE YaCTUL, BELLECTBA;

r) ynopsigoveHHOE ABMKEHNE He3apsKeHHbIX YacTUL, BELLECTBA.

50

Kakas 13 nepeyvvcneHHblX HWKe BEMWYUH  CNYXWUT  KONMYECTBEHHOM
XapaKTePUCTUKOW 3NIEKTPUYECKOrO TOKa:

a) NNOTHOCTb BELLECTBA;

©) macca aneKkTpoHa;




B) cuna TOKa;
r) conpoTMBNeHME NPOBOAHMKA.

51 Kak HasbiBaeTcsi eamHuua conpoTuenenns B MexagyHapoaHow cucteme?
a) Amnep;
6) Owm;
B) Bonbr;
r) Ibxoyne.
52 Mpwn napannensHOM COeANHEHUN ANIEMEHTOB 3MEKTPUYECKON LieNn HEU3MEHHBLIM
SABMsieTCS. ...
a) cuna Toka;
0) HanpsKeHue;
B) CONPOTUBIIEHUE;
r) 34C.
53 Cwvna, pgencTBylowlass CO CTOPOHbl MArHUTHOMO MONA Ha OTAENbHO B3ATYHO
OBVKYLLYIOCS 3apSKEHHYH0 YacTuLy, HasbiBaeTcs ...
a) cunon Amnepa;
6) cunon Apxumena;
B) cunow JlopeHua;
r) cunoun HeloToHa.
54 Kak B3aMMoaencTBylOT [OBa MNPOBOAHMKA, €CNWN  SNEKTPUYECKUIM TOK B  HUX
npoTeKkaeT B OAHOM HarnpaBreHnn?
a) cuna B3aMMOOENCTBUS paBHA HyIHO.
©) NpOBOAHUKN NPUTATNBAIOTCS.
B) NPOBOAHWKN OTTaNKMBaKTCS.
55 Kak HasblBaeTcs siBNEHWE BO3HWMKHOBEHWS JfIEKTPUYECKOro TOKa B 3aMKHYTOM
KOHTYpe Npu N3MEHEHUN MarHUTHOIO NOTOKa Yepes KOHTYp?
a) siBNeHne HaMarHn4MBaHus.
0) anekTponus.
B) aNeKTPOMArHMTHas MHAYKLUMS.
56 MHOYKTUBHOCTL NPOBOAHMKA 3aBUCKT .....
a) OT CKOPOCTU U3MEHEHUS CUNMbI TOKA B HEM;
6) OoT pa3mepoB NPOBOAHMKA;
B) OT pa3mepoB, POpMbl NPOBOAHMKA U MarHUTHbIX CBOUCTB cpeAbl.
Ycmanoeumb coomeemcmeue
57 YcTaHoBUTE COOTBETCTBME MeXay (PrUsMyeckumn BennymHaMmn n popmynamu, no
KOTOPbIM 3TW BEJTMYUHBI ONPeaenstoTCs.
OU3MUECKAS BEIIMUMHA OOPMVIIA
A) Cuna Toka
1) .
B) Hanps:xenne q
B) Conporusicane 2) I?.R
3 &
S
4 I-U-t
5 L
t
OTBerT:
A) B) B)
5) 1) 3)
58 YCcTaHOBWTE COOTBETCTBUE MEXOY PUINYECKUMU BENNYMHAMWN N €ANHULAMUN

N3MEepPEHNA.




OHM3HUYECKAA BEJTMUMHA EJUMHHAIBI H3MEPEHIA

A) CHna Toka 1) qxoyms
B) ConpoTHRIEHHE 2) Barr
B) PaboTa 3neKTpHIeCcKOro TOKa 3) BomeT
4) Ammep
5) Om
OTBeT:
A) B) B)
4) 5) 1)
59 YcTaHoBuWTe NpaBuibHYy0 NocnenoBaTenbHOCTb
3akoH Oma ansa yvyacTka uenu:
e 1 conpoTuBrieHne
e 2 HanpshkeHune
e 3 cuna Toka
e 4 npsMo NponopLmnoHansHO
e 5 obpaTHO NponopLMOHanbHO
OTBerT: 3-4-2-5-1
KonebaHusi u 80JIHbI
60 Kakne n3 nepeymcneHHblx HUKe KonebaHum aBnsoTCs BbIHY>XAEHHbIMNU?
1)| a) konebaHusa Kayenewn, packadmBaeMblX YENOBEKOM, CTOSILLUM Ha 3eMIE;
2)| 6) konebaHusa rpysa Ha HUTWU, OOMH pa3 OTBEAEHHOro OT NOJSIOXKEHUSI paBHOBECUSA
N OTNYLLEHHOrO;
3) | B) konebaHunsa anddysopa rpOMKOroBopuTENs BO BpeMs paboTbl MPUEMHUKA;
4) | r) konebaHusa YaleK pbl4aXKHbIX BECOB.
61 Kakoe 13 npveegeHHbIX HUXe BbipaXXeHun onpegenseTt nepuog konebaHun rpysa
Maccou m, NOABELUEHHOIO Ha MPYXMHE XXeCTKOCTbIO k?
2n /! . n F 1 g 1 T
a) \' g 6) V ok B) 27 Y r) 2m Vo
62 Kak nameHuTca nepuog konebaHurM mMaTemMaTMyeckoro MasiTHMKa, eCnun AnuHy
HUTU YMEHbLUUTL B 4 pasa?
1)| a) ymeHblMTCA B 4 pasa;
2) | 6) ymeHbLUMTCA B 2 pasa;
3)| B) yBennumutcs B 4 pasa;
4)| r) yBenuuutca B 2 pasa.
63 Ha pucyHke npuBedeH rpaduk rapMOHMYECKMX KonebaHun. YKaxute BCe
npaBuUnbHbIE YTBEPXKAEHUS.
X, CM A | a) amnnutyga konebaHuin paBHa
o N | . 2 cM;
i 6) nepuop konebaHuii 2 c;
ol '2 3 1 B) yacToTa konebanwii 0,5 'u;
y . F; i r) cpean yTBepXOeHWhn HeT
= NV NPaBumnbHOrO.
64 B kakux HanpaBneHusix cosepLuatoTcs konebaHnsi B nonepeyvyHon BonHe?
1)| a) BO BCex HanpaBneHusX.
2)| 6) ToNbKO NO HanpaBneHMIO PacnPOCTPAHEHUS BOSTHbI.
3) | B) TONbKO NEPNEHANKYIIAPHO pacnpOCTPAHEHNIO BOJIHBI.
65 Kak nameHnTCs 4actoTa aneKkTpoMarHUTHbIX konebaHunn B koHType L — C, ecnu
ANEKTPOEMKOCTb KOHOEHcaTopa YBENNYUTL B YEThIpe pa3a?
1)| a) yenuuutca B 4 pasa;

2)

6) yBenuuutcsa B 2 pasa;




3)| B) ymeHbLNTCA B 4 pasa;
4) | r) ymeHbLUNTCSH B 2 pasa.
66 Kakoe 13 npuBeOEeHHbIX  HWXEe  BblpaXeHun  onpefenser  noHaTue
3NeKTpoMarHnuTHoe none?
1)| a) npouecc pacnpocTpaHeHus konebaHnn 3apskKeHHbIX YacTul;
2)| 6) ocobGasa dopma maTepun, OCYLLECTBASKOWAA B3aMMOAENCTBUE MeXay
3apsKEHHbIMU YacTULaMMU;
3)| B) ocobasa chopma maTepun, OCyLLECTBIAIOLLAA B3aNMOLENCTBME MEXAY MobbiMK
yacTuuamm.
67 Mpogomxkute ppasy: «[lpouecc HanoxeHuss konebGaHuM OAHOM YacTOTbl Ha
konebaHusa opyron 4acToTbl Ha3biBaeTCs...».
1)| a) ... paanocessb.
2)| 6) ... AeTeKkTupoBaHue.
3)| B) ... MOgynsaums.
4)| r) ... pagnonokaums.
YcmaHoeumb coomeemcmeue
68 YcTaHOBMTE COOTBETCTBME MexXay npuMmepamu u (pusndeckumn SBNEHUSAMM,
KOTOpble 3TU MPUMMEpPbl WUIMKCTPUPYOT. [ONs Kaxaoro npuMepa nposiBIEeHUs
dusnyecknx SBNEHWM w3 nepsoro cronbua noabepute COOTBETCTBYHOLLEE
Ha3BaHWe (PU3N4ECKOro SBMEHNSA N3 BTOPOro cronbua.
NMPUMEPBHI PUBNYHECKUNE ABJIEHUNA
A) axo B necy 1) OrmbaHme 3ByKOM NpenaTcTBUA
Bb) onpepenenune rmybuHbl Bogoéma ¢ |2) ABNeHne NOSIHOro BHYTPEHHETO
NMOMOLLIbIO HaBUraunoHHoro npubopa oTpaxeHus
axonoTa 3) OTpaxeHune cBeTa
4) OTpaxeHne 3ByKa OT NpenaTcTBuS
3anuwuTe B Tabnuuy BbibpaHHble Undpbl No4 COOTBETCTBYHOLWMMN ByKBaMMU.
OTBerT:
A )
4 4
Onmuka
69 B ogHopoaHow cpefe cBerT .....
a) oTpaxaeTcs;
6) pacnpocTpaHseTcs NPAMOSINHENHO;
B) NpenomnsieTcs.
70 Yron nageHusa nyva — aTo ...
a) yron Mexay nagawwMm JyvYoM M NepneHAUKYNspoM K NNOCKOCTU
nageHus;
6) yron mexay nagaroLmm U OTPaKEHHbIM NydYamu;
B) yron Mexay nagatoLum Sly4oM U NAOCKOCTbI0 NaaeHus;
r) yron mexay nagawLwmm 1y4oM 1 rpaHuLEen pasgena cpeg.
71 Yron nageHus nyya paeseH 50°. Yron oTpaxeHus nyya paBeH.
1)| a) 90°.
2)| 6) 40°.
3)| B) 50°.
4)| r) 100°.
72 dusnyeckan BenuumnHa, paBHas OTHOLUEHMIO CBETOBOro MOTOKa, najaroLllero Ha
NMOBEPXHOCTb, K NMOLLaAN 3TOM NOBEPXHOCTU, HA3blBaeTCA ...
1)| a) ... cunou ceeTa.
2)| 6) ... apKoCTblO.
3)| B) ... OCBELWEHHOCTbIO.
4)| 1) ... TENECHBIM YITOM.
73 MpupoaHoe ABneHne — pagyra — OO bACHAETCS ABNEHUEM:

a) uHTepepeHUUN;




©) aucnepcuu;
B) Andbpakumu;
r) nonspusaumn.

74 LiBeT cBETOBOW BOSHbI 3aBUCUT OT...

a) ANVHbI BOSHbI;
6) 4acToThbl;
B) CKOPOCTW pacnpoCTpaHeHus.

75 CnoxeHve CBETOBbIX KOrepeHTHbIX BOJSIH, B pe3ynbTaTte KoToporo obpasyeTtcs

KapTuHa YepegoBaHMs TEMHbIX M LIBETHbIX MOSIOC Ha3blBaeTCs....
a) uHTepdepeHuus;

©) oucnepcus;

B) Andpakums.

76 Kakoe 13 Habntogaembix ssBneHnn obbsacHaeTcs andpakumen ceeTta?

1)| a) nany4eHme ceeta namnon HakanMBaHUS;

2) | 6) pagyHasi oKpacka KOMMNaKT-AUCKOB;

3) | B) pagyXHasi OKpacka TOHKMX MbIfbHbIX MAEHOK;
4)| r) pagyra.

77 Kakne 13 npuBedeHHbIX HWKE BbIPaXEHUN SBMAKOTCS YCoBMEM HabnwogeHus
rmaBHbIX MakCMMYMOB B CMeKkTpe AMGPAKUMOHHOW pelleTkn ¢ nepuogomM d nof
yrnom @?

1)| a)dsin@=kA.

2)| 6)dcos @ =kA.

3)| 8)dsine=(2k+1)N2.

4)| e)dcos = (2k+1)AN2.

78 [1Be cBeTOBblE BOSHbI ABMAKTCA KOrePEHTHLIMW, ECIN ...

1)| @) ... BONHbI UMET OAMHAKOBYHO YacToTy (Vi = Va).

2)| 6) ... BOfHbI UMEIOT MOCTOAHHYIO pa3HOCTb (pa3 konebaHui (A@ = const).

3)| B) ... BONHbI UMEIOT OAUHAKOBYHIO YAacCTOTY (V1 = V2) U NOCTOAHHYIO Pa3HOCTb
a3 konebaHun (Ag = const).

4)| r) ... BOMHbI UMEKT pasHyl 4YacToTy (Vi # V2) U MOCTOSHHYIO PasHOCTb a3
konebaHum (Ag = const).

79 Ha pucyHke npuBeaeHbl CNeKkTp MOrnoWeHNss paspeXXeHHbIX aToOMapHbIX NapoB
HeM3BEeCTHOro rasa (B cepeavHe) U CheKTpbl MOrMOoLeHUs napoB Bogopoda U
rennsa. B coctaB HEN3BECTHOrO rasa BXoauT(-4T) ...

a) Bogopoga.
H ©) Menun.
B) Bogopog v renun.
r) Hu Bogopoa, Hu renuvi.
rai
He
Keanmoseasi pusuka
80 Moa oToahPEKTOM NOHUMAIOT ABfIEHNE B3aUMOAENCTBUS CBETa C BELLECTBOM,
Npy KOTOPOM MPOUCXOANT:
a) BblpblBaHNE aTOMOB,
6) nornoLleHne aTomMoB,
B) BblpblBaHUE 3NIEKTPOHOB;
r) NOrnoLeHNE 3NEKTPOHOB.
81 Kakas eguHuua namepeHus 4actoTbl U3NyYeHUs CBeTa ABMSeTCS OCHOBHON B

Ccn?

a)1c;

0) 1 wm;
) -




82

OTpenbHast nopuus  3nNeKTpoOMarHUTHOW  3Hepruu, norrnowaemass aToOMOM,
Ha3sblBaeTCs:

a) pKoynem;

©) aNeKTpOoH-BONbTOM;

B) KBAHTOM;

83

MakcrMManbHOe YMcno OOTOINEKTPOHOB, BbipbiBAaEMbIX U3 KaToda 3a eauHuLy
BpeMeHU (pOTOTOK HaCbILWEHUS), MPSAMO MPONOPLMOHANBHO ...

a) HaNpsHKEHUI0 MexXay KaToAOM M aHOLOM;

6) MTHTEHCMBHOCTU NafaroLero U3Ny4YeHus;

B) ONMHE BOMHbI NadatoLwero nsny4eHus;

r) YacToTe NagawLero n3nyveHusl.

84

Kakoe 13 BblpaxeHuii COOTBETCTBYET aHeprun potoHa?
a) hv.

0) /A

B) mc2.

r) hv/c?

85

KpacHas rpaHuua doTtoadbdekta — 370 ...
a) MakcMMarnbHas YactoTa U3ny4eHus, Npu KOTOpon elle HabnogaeTcs

doToadhdeKT;

6) MMHMManbHasA YacToTa U3Ny4YeHUs, NpU KOTOPOW elle HabnroaaeTcs

¢oToadhekr;

B) MMHMMarbHasA 4fMHA BOSHbI, NPU KOTOpor Habntogaetcs doToaddekT;
r) MUHUManbHas UHTEHCMBHOCTbL CBETA, Bbl3blBaloLlasa poTo3adhEKT.

86

[Mnotedy O TOM, YTO aTOMbl MCNYCKalOT 3NEKTPOMArHUTHY0 3HEepruto
OTAENbHBbIMW MOPUMAMW, BbIABUHYI:

a) M. dapagei;

6) O. Dxoynb;

B) M. MnaHk;

r) A. DVHWTENH

87

YpaBHeHue JrHLWTEnHa Ansa BHelwHero gotoaddekTa BblpaxaeTcs popMysion:
a) hv = ABbix— m(vmax)*/2;

6) hv = ABbIx + m(vmax)?/2;

B) hv + ABbIXx = m(vmax)/2;

r) hv = ABbIX.

88

PagnoaktuBHocTb — 370 ...

a) CnocoBOHOCTb iAEP HEKOTOPLIX ANIEMEHTOB N3MEHSTLCS;

©) CcNOCOBHOCTL HEKOTOPbIX aTOMHbLIX fAAep K CaMONpPOU3BOSIbHOMY
npesBpaLleHuIo B Apyrue sapa ¢ UCnyckaHuemM UsnyyeHus;

B) CNOCOBHOCTb sSiAep aTOMOB HEKOTOPbIX 3f1IEMEHTOB CaMOMNPOU3BOSIbHO MEHATb
CBOW 3apsg;

r) cCNOCOBHOCTbL aTOMOB K CaMOMpPOM3BOSIbHOMY MPEBPALLEHNIO B ApYrne atoMbl C
NOrnoweHnem n3nyveHus.

89

MaccoBoe 4ncno sgpa atoma XMMUYECKOrO 3fIEMEHTa PaBHO

a) 3apsigy A4pa, BblpaKeHHOMY B 31EMEHTapHbIX 3apsaax;

6) macce sapa (C TOYHOCTbIO A0 UenbiX Yucen);

B) Macce OreKTPOHOB, BXOASWMX B COCTaB artoMa [aHHOTO XMMWYECKOro
3NEeMEeHTa;

r) 3apsigy 9MeKTPOHOB, BXOASLLMX B COCTaB.

90

Mpn pagnoakTMBHOM pacnage MaccoBoe 4ucno obpasoBaBluerocs sgpa He
M3MEHUIOCb, a 3apsA0BOE YUCIO YBENMWYUNOCH Ha eauHuly. JTa peakuums
ABMNsieTCA:

a) anbda-pacnagom, U B Hel BblaenseTcsa Sapo renus;

0) anbda-pacnagom, 1 B HEWN BbIAENSAETCS SNEKTPOH;

B) 6eTa-pacnagom, u B HeW BblAENsIeTCA S5APO0 renus;

r) 6eta-pacnagom, U B Her BbIAENSIETCA INEKTPOH.

91

MpOTOH ObiN OTKPLIT
a) YegBukow;




©) Pesepcopnowm;
B) TOMCOHOM,;
r) MenseHbeprom.

92 HenTpoH nmeet
a) NONOXMUTENbHbIN 3apsa 1 Maccy, paBHY Macce NPOTOHa;
6) NONOXWTENbHBLIN 3apsi U Maccy YyTb BOMbLUEe Maccbl NPOTOHA;
B) Maccy 4yTb Gonblue Maccbl MPOTOHA U HE MMEeeT JINEKTPUYECKOro 3apsaaa;
) Maccy, paBHyK Macce NpoTOHa, U He MMEET JNeKTPUYEeCKoro 3apsaaa.
93 B coctaB atomHoOro sigpa BxogsT:
a) NPOTOHbI N 3NEKTPOHbI;
©) NPOTOHbI N HENTPOHDI;
B) HEMTPOHbI N 3NEKTPOHBI;
r) NPOTOHbI, HEUTPOHbI U ANEKTPOHbI.
YcmaHoeumb coomeemcmeue
94 YcTaHOBHUTE COOTBETCTBUE MEXKAY (BU3NUYECKUMHU BEIMYMHAMHU U (popMyliamu, 1o
KOTOPBIM WX MOYKHO paccunTarh. K Ka) a0 MO3UIIMH IEPBOT0 CTOIOIA MoA0epuTe
COOTBETCTBYIOIIYIO IMO3UIMIO BTOPOTO ¥ 3aAIUIINTE B TAOJIHILy BRIOpaHHBIE IIH(PHI
110JT COOTBETCTBYIOITUMHU OYKBaMH.
OUBNYECKUE BEJIMUNHBI OOPMVIJIbI
A) gacroTa GoTtoHa E
B) umnynsc poTtona 1 h
<
2) A
A
3) h
h
4 A
OTBerT:
A) 2)
B) 4)
CmpoeHue BceneHHoU
95 Kak Ha3biBaeTcs pasgen aCTpoOHOMUM, M3y4arowmi obLwme BONpPOChbl CTPOEHUS U
aponounn BeceneHHon?
a) KOCMOJIOrus;
©) actpodmamka;
B) KOCMOTIOHUS;
r) actpomeTpus.
96 MnaHeTtbl KOnuTep, CaTypH, YpaH u HenTyH OTHOCATCA K KNaccy...
a) nnaHeT 3eMHOW rpynnbl;
©) nnaHeT — rMraHToB;
B) BHELUHUM NiaHeTaMm;
r) BHYTPEHHMM NIIaHETaM.
97 Uemy paBeH nepmog COfHEYHON akTUBHOCTIN?
a) 5 —6 ner;
6) 11 — 12 ner;
B) 9 — 10 ner;
r) 15— 16 ner.
98 YTO MOXHO onpenenvTb No UBeTy 3Be34bl?
a) BO3pacT 3Be3Abl;
0) Temneparypy;
B) XMMUYECKNIA COCTaB;
r) NAOTHOCTb.
99 K kakomy krnaccy 3Be3g oTHocutcsa ConHue?

a) 6enbIn Kapnuk;




©) KpacHbIN TUraHT;
B) XXeNTbIA KapnuK;
r) 6enbiv rnraHT.

100 KeM n3 y4yeHbix 6binn cpopmynmpoBaHbl 3aKOHbl ABMXEHUS nnaHeT CorHeyHown

CcCUCTEMbI?

a) KonepHuwk;
©) HbloToH;
B) MNTonemen;
r) Kennep.

KpuTepum 1 wKanbl OLEHKN:

MpoueHTHasa wkana 0-100 %; oTMeTKa B cucteme
«HeyAOBNeTBOPUTESIbHO, YAOBNETBOPUTENIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyaOBMNETBOPUTENBHO;

60-74,99% - yooBneTBOPUTENBHO;

75- 84,99% -xopowlo;

85-100% - oTnn4yHoO.

3.2 KohmponbHbie pabombi
3.2.1 llugpp u HaumeHogaHUe KoMnemeHyuu
O606uweHHasi epynna komnemeHyul (OK 01, OK 02, OK 03, OK 04, OK 05,

OK 07)
Ne dopmynuposka 3agaHus
3agaH
nsi
MexaHuka
101 MNoesn anvHon 240 m, ABMrasiCb paBHOMEPHO, NpoLuen MOCT AnuHon B 360 M 3a 2MUH.
Yemy paBHa Npu 3TOM CKOPOCTb nNoe3aa?
Jano: cn Pemenue:
2= M - = -
t=2 MHUH 120 ¢ ts S_Sl+52; t
Haiitu: v-? v= 240+360 =5
120 M/e
OtBeT: 5 M/C
102
MatepuanbHan TOuKa ABMIETCA NO 3aKOHY: X = -2+3t-t" (Bce BeNUYUHLI B
CK). OreeTbTe Ha BONPOCHI:
1) KaKoe xapakTep BMMEHWUA TOYRK?
2) Yemy paBHa Ha4yanbHas CKOPOCTb ABWIKEHWA?
3) Yemy paBHa NpOEKUMA YCKOPEHWA TOUKH Ha OCb 0X?
4) Yemy paBHa KOOpAMHATA TOYKM Yepes 5¢?
5) CocrapsTe ypaBHeHWe 3aBUCUMOCTH NPOEKLMM CKOPOCTH TOYKM Ha OCh OX
OT BPEMeH eé ABMKEHUA.
TEETHI:
1) NpamonuHeidHoe paBHOYCKOPEHHOE ABMKEHHE
2] ‘|I|I'“ = EMIC
3)a,=-2m/c’
4)x=-2+35-5=-12(m)
5)V,.=3-2t
103 | ABTOMOGMNb, ABUrasicb U3 COCTOSsIHMS MOKOSA, AocTuraeT ckopoctu 36 m/c 3a 6 ¢. Yemy

paBHO YCKOPEHME aBTOMOOUNSA?
| Jano: | Pemenue: |




V=0 v—vV

V=36 m/c a=
t=6c¢ t
HaiiTu: a-? a:gﬂzﬁ

OTBeT: 6 Mm/c?

104 | Wapwuk, ckaTbiBasicb C HaKNOHHOMO Xenoba M3 COCTOSHUSA MOKOS, 3a MEpPBYI CEKYHAOY
npowen nyTb 10 cM. Kakon nyTb OH npongeT 3a 3 ¢?
OaHo: CHU PelueHue:
ti=1c 3anuwem ypaBHeHMe nepemeLLeHmns:
s;=10cm | 0,1 ™m a t2
=3¢ X
SX:vOX't+ 2
ar= az C y4yeToM 3HaKOB NPOEKLNIA MOMY4YNUM:
Vo1=Vo2=0 tz
Sz-? s= a-
2
[na oByx nepemeLleHnin umeem:
2 2
al'tl az‘tz
S.=77 2= 2
2 2 2
Sl_tl Sl'tz 0,1*3
T2 =" 2 = 2z =0,9m
S, t,— t, 1
OtBeT: 0,9 M
105 | MNMpn aBapyMHOM TOPMOXEHUN aBTOMOOMUMb, ABWXKYLUMNCSA CO CKOPOCTbIO 72 KMm/M,
ocTaHoBurncA Yyepes 5 c. Hantn TopMo3Hon NyThb.
OaHo: CHU PelweHune:
Vo= 72 kMm/M | 20 m/c | [IBMXKeHune paBHO3aMea IEHHOE;
v=vp-at
t= 5c OcraHoBka aBTomobuns
npoucxoauTt 3a Bpems: a
v, 20
=a=
t =3 =4m/c?
s-? 2
a-l
~ S:
TopMo3HoI NyTb: 2
2
_aD
2 M
OTtBet: 50 m
106 | MNepuoa BpaweHusa nnaTgopMbl KapycenbHOro craHka 4 ¢. HanWTu cKopoCTb KpanHUX

TOYeK NnaTopmbl, yaaneHHbIX OT OCK BpaLleHnsa Ha 2 M.
OaHo: PewieHue:
T=4c¢ JInHerHas ckopocCTb NpY paBHOMEPHOM
OBVKEHNN MO OKPYXXHOCTH:
v 2nR 2-3,14-2 _

T - 4 3,14 m/c

R=2m
v-?

OTtBerT: 3,14 Mm/c




107

Hantun LEeHTPOCTpEMUTENBHOE yCKOpeHune TovekK koneca aBTOMOOUNS,
cornpukacarLLnxca ¢ JOPOron, ecnn aBTOMOOUIbL OBMXETCS CO CKOPOCTbK 72 KM/Y U

NPy 3TOM YacToTa BpaLyeHus koneca 8c1.

Jano: cu Pemenue:
V=72 km/M | 20 LleHTpocTpemMuTenesHoOEe yYCKOopeHne
m/c paBHO:
v=8¢] v
a =—

“ R roe R — paguyc koneca.

ayc - ? JInHenHast cCKopoCTb KpamHNX TOYEK
koneca: V=2TRv.

R=—YV_,

Bbipasum: 2 v
[MogctaBum 37O BbipaxeHue B hopmMyny

2
_v2nv

= =v-2nv
. uc Vv

YCKOPEHUS:

Paccuutaem yckopeHue:

a,=20-2-3,14-8~ 10050/ c>.

OTBeT: 1005 m/c?

108

Tenexka Maccon 4 «kr, OBWKYLLAsCa CO CKOpOCTbio 3 M/C, CcTankupaetca C
HEenoaABMXHOW TENEXKON Maccon 2 Kr U cuennseTcsa ¢ Hel. Hanante ckopocTtb o6omx
TENexekK nocrne B3aMmoaencTBus.

Dare: Peceebreeee -
M- 4 e gmgcm- MMW

@f:ﬁ-fﬁ m_ F M 1 m, F

5 7?1"'#77)7}“5%/?( %x
Iy =2 r pACOHY CONf Certeneds
1&;}: & ) mﬁmjw.fﬁl_'

'ﬁ;"‘ 9 [ ﬂ’lffﬂ.?f'f‘m‘z/{ﬁz Z(mffﬂf'&)’fj

| 6 mpeiripeedn e oce O

m vy = (mﬁmz}v
. }?Jf’lﬂf A
my+ My = LHL -2(%)
Ombem : 1=21"%

OTBeT: 2 M/C
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Kakyto paboTy coBepluaeT cuna TsSKecTu npu nageHny kamHa maccoi 0,5 Kr ¢ BbICOTb!
12 m?




Hano: Pewernue:
m=05kr A=Fs, F=mg, s=h
h=12mMm A =mgh
g=10 H/kr A=05xkr«10Hxre12m
A =60 JDx

A-17 Omeem: 60 Ix
OTtBerT: 60 Ox

110

KHura, ynaelwasa co ctona Ha norn, obnagana B MOMEHT KacaHusl nona KUHeTU4ecKom
3Heprnen 2,4 [x. BeicoTa ctona 1,2 M. Yemy paBHa macca kHurn. ConpoTuBreHUEM
BO34yxa npeHebpeyb.

Hdano: Pemenne:
E=2,4 JIx E =E
: A W3 3akoHa coxpaHeHHs dHeprum: K T
h=1,2m
HaiiTu: m-?
E .=mgh
E 2,4 Mo
m :—}":%:U,Z KT
gh 10=-1,2m
C

OtBeT: 0,2 k1

MonekynsipHasi gpusuka u mepmoduHamukKa

111

Bilpasute 50 rpagycoB Llenbcnsa B KenbBrHax

OaHo: PeweHue:
t=50°C T=t+273
Haiitu: T-?

T=50+273=323K

OTBeT: 323 K

112

Kakoe konn4ecTBO BeLECTBA COAEPXUTCS B antOMUHUEBON OTNIMBKE Maccon 5,4 kr?

HdaHo PelwweHne
1073 X y=""
(Al = 27 MOTlb M
m (Al) = 5,4 kr
u (? ) yo_ AR 50,
27.10"3 _K_

OTBeT: 200 Monb

113

Yemy paBHo umcrio monekyn B 10 r kncrnopoga?

OaHo CHu PeweHne
m(02)=10r 0.01r | _ N y=m
-3_ke N, (1) H (2)
u(02)=32:10 Mo N_m
=>Na I,l
Na=6.02-10 > monb " Bbipasum N; nonyyaem
’ Na-m
N=
u
N-? 0,01ke-6,02-10% moab "
N=32:10 Mo




‘ ‘ < 1,88-1023 MorneKyn

OTBerT: 1,88-1023 MOJEeKyn
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Hanaute cpeaHion KUHETUYECKYH0 SHEPrMio aTOMOB O4HOATOMHOIO rasa npu AasneHum
20 kMa. KoHLeHTpaLus atoMoB AaHHOro rasa pasHa 3-10%° m3,

[ano: cu Pemenmue:
p=20 klla
2*104 I1a 2 g
n=3-10® m?3 p:—f/lE, E:S—p:L(;r[izlo—21 Z[H{
HaiiTu: 3 2n 2-3.10Mm
atu: E.-?

OTBeT:10%" Ox

115

Kakoe konn4ecTBO BeLeCcTBa COAEPXKUTCA B rase, ecnv npu gasneHun 200kMNa n
Temnepatype 240K ero o6bem paBeH 40n?

OaHo CHu PeweHne
P=200«la 2.10°[Ia | Bocnonb3yemcs ypaBHeHneM
COCTOSIHUA MaearnbHOro rasa
T=240K
pv="LRT
M
3Has, YTo KONMYeCcTBO BELLECTBa
onpepensieTcs:
V=40n 4102 m° -
M , 10ACTaBUM B UCXOOHYIO
copmyny:
R=8 31 PIRY PV=VvRT BbIpasum VvV u
" monb-K =PV
Nony4Ynm: RT
v-? 2:-10°Ma-4-107 m°
V= = 4mone

831 2 a0k

monw - K

OTBeT: 4 Monb

116

Kakoi o6bem 3anmet ras npu 77°C, ecnu npu 27°C ero o6bem 6bin 6 n?
daHo CHU PeweHne
Vizbn 1610w’
t1:270C T1:3OOK
t,=77°C | T,=350K
V,-?

_6:1072350K

,= =7-107°
300K

vV

OrtBeT: 7*10° Mm®

117

B ctanbHoM 6GannoHe Haxogutca renun maccoun 0,5 kr npu Temnepatype 10°C. Kak
N3MEHUTCH BHYTPEHHSAS SHEPIUS renuns, ecnu ero Temnepartypa nosbicutes o 30°C?

Jano CH Pemenne
m=0,5 xr 3 m
4=10°C r=2ssk | Uim5 3R
t,=30°C T,=303 K 3 m
AU-? U,= S RT,




AU=U,-U=
EﬂRT —ﬁﬂRT EﬂR(:r ~T|
2 M oM oM
AU=2 M
3.0,5- 8,31-20:31’2_103
2:4-107° Tk

OTBeT:31,2*10° Ox
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Ha pucyHke npuBenéH rpaduk 3aBUCUMMOCTWU OaBMeHUst rasa oT obbéma. Hangwute
paboTy rasa npu pacLUMpeHnn.

P 10°Na

8
6 T ]

i i
S }
2 : : v 153M3
O 2 4 86 81012
PelweHue:

"a3 pacwupsietca nsobapHo, noatomy paboTta rasa:
3HaueHus p, Vi n V. Hangém u3 rpaduka:

p=710° I'Ia

Vi=210%m

V=9 103 m®. Torga:

A'=pAV = p(V. - Vy).

A=7-10°(9—2]-107°=49-10" g,
OTBeT: 49*102 Ox

119

B npouecce paboTbl TENNOBOM MalUUHbLI 32 HEKOTOpOE BpeMs pabounmm Tenom 6bino
norlydeHo OT HarpeBaTensa kKonuyectBo Tenniotel 1,5 M, nepegaHo XonoaunbHUKY
1,2 Mx. Belranenntb KM mawnHbl.

[Aano Ccu Pemienue
Q,=1,5 1()6 Tk Onpenenuthb KIIg TEIIOBOTO
. JIBUTaTeNii MOXKHO IO CleAYIoIIei
=t =21 109
-9 -
] dbopmyie: Q, %
1 5 10 -1, 62 10 100
1,5-10 .
0,2:100 0,5 o,
OtBeT: 11=20 %
dnekTpoanHamMuka

120

Cvna B3aMMOAENCTBUS [BYX OAMHAKOBbLIX TOYEYHbIX 3apsiAoB, HaXOOSLMXCA Ha
pacctosaHum 0,5 m, paBHa 3,6 H. OnpegenvTe BeNUUMHbI 3TUX 3apagoB.

Jlano C Pemienne
"
r=0,5 M CoriracHo 3akony Kymona:
F=3,6 H lq,1q,]
I F=k——=
91995 9 r?




. 2 . 2
q:\/Fkr :\/3,6 0,95 _10-5
9-10 -

OtBeT:10° Kn

121

B HekoTopon Touke nons Ha 3apag 2 HKn pgencteyet cuna 0,4 mkH. Hawntwm
HanNPs>KEHHOCTL MO B 3TOM TOYKE.

JlaHo CHu Pemienne
q =2 uKn .107° .10°°

2-10 "k E=£=0’4 10 :0’2.103£
F=0,4 mxH 0>4'10_6H q 2.107° Kn _

E-2 =200 H/Kn

OTBeT:200 H/Kn

122 | lMpn nepemelleHnn 3apsiga Mexgy TovkamMmy C  pasHOCTbo noTeHumanos 1 kB
anekTpuyeckoe none cosepwmno padoty 40 mkx. Yemy paBeH 3apagn?
Pemenue
A=q-Ad
-6
:i:%:40.10—9
Ap 110 K
OteeT: 40*10° Kn
123 | Mnowaab Kaxkgow MnacTuMHbI NIOCKOro KoHaeHcaTtopa paBHa 520 cm? . Ha kakom
paccTosHuM Opyr OT Apyra Hago pacnosioXWTb MMAacTUHbI B BO3gyxe, YTOObl eMKOCTb
KoHOeHcaTopa Obina paBHa 46 nd?
OdaHo (047 PeweHune
S=520cm* | 520.10 %2 | 13 cpopmynbl  Anst emKkoCTU
_ NocKoro KOHAeHcaTopa
el £-€,-S
C=46n® | 46-10 ¢ - %0
d-2 d
Haxoauw:
g€, S .10~ 12.1. 1074
=50 :8,85 }?2 1-520-10 — 1072
C 46-10 M
OteeT:10% ™
124 | ObmoTka peoctaTa conpoturieHnem 84 Om BbINOMHEHA U3 HUKESTMHOBOW NMPOBOJSIOKN C
nnowaabo nonepeyHoro cedeHns 1 mm?. Kakosa anvHa npoBONOKAN?
JlaHo CH | Pemnenne
R=84 Om p-L
-2 R="—
p=42-10 "oy S
S=1 MM’ R-S=p-¢
-7
o= R-S:84-1 — —2.102=
p 4210 200 M
OtBeT:200 M
125 | Onpeoenntb NIOTHOCTb TOKA, MNPOTEKAKLWEro Mo KOHCTAHTAHOBOMY MPOBOAHMUKY

ONVHON 5 M, Npu HanpshkeHun 12 B.

Jlano | CHn | Pemenne |




{= 5M j= L R= p-t
U=12B S S
-8
p=50-10"" gyt =Y
i-? R
U-S
I=——
p-t
j== =12 ——=0,048-10°
p-t 50-107°5 AL,
OTBeT:0,048*10% A/Mm?

126 | Ha pucyHke wm3obpakeHa Cxema CMELUAHHOMO0  COEOVHEHUs  MPOBOLHWUKOB,
conpoTuBneHus kotopbix cnegytowme: Ri=3 Om, Rx=4 Om, R3;=5 OM, R4=10 Om, Rs=5
Owm. OnpepenuTb obLLiee CONPOTUBIIEHME Ha Y4aCTKe LIEMMN.

R3
- R, FDT
—] — | - o
Hano: Pemenne:
R1=3 Om _ RyRj R,  5.10.5 250 _
R;=4 Ou =R +R+R. 5+1045 20 _12°
R;=5 Om 374755 Om
Rs=10 Om
Rs=05 Owm R,3s=R/+R,+R,,.=3+4+12,5=19,5 On
HaiiTn:
ROGU_I '?
OTtBeT: 19,5 OM

127 | AKKymMynaTtop BHYTpeHHUM conpoTtuBrieHnem 0,4 Om pabotaeT Ha namnouky
conpotumerieHem 12,5 Om. lMpn atom Tok B uenu paeBeH 0,26 A. Onpegenunte 3[4C
aKKyMyJnisiTopa 1 HanpsbKeHWE Ha 3aXkKnmax namnodku.

Pemenune

I=E/(R+1r)=>E=I(R+1)=

=0,26-(12,5+0,4)=3,35B

I=UR=U=IR=0,26125=3,25B
OtBeT:3,35B; 3,25 B

128 | Onpenenunte COMPOTUBIIEHME HUTWU Hakana namnoyku, WMeLWen HOMUHAmbHYIO

MoLHocTb 100 BT, BKNOYEHHOM B ceTb € HanpsikeHnem 220 B.
OaHo PeweHune
P =100 Bt | Acnonb3aya popmynel P =1-U, | = U/R,
U=220B nony4aem copmyny A5 BblYUCNEHUS MOLLHOCTH
R-? P = U%R.
Bhipaxkaem 13 aton popMyrbl CONPOTUBIIEHNE
R = U%P.
R =220%100 = 484 Owm.
OTBeT:484 OM
129 | MpoBogHMK € TOKOM 5 A HaxoguTCA B MarHUTHOM norne ¢ wuHaykumven 10 Tn.

OnpegenuTb ANvHY NPOBOAHUKA, €CNN MAarHUTHOE nosie 4enNcTByeT Ha Hero ¢ cunon 20
H 1 nepneHgmKynsapHO NPOBOLHMKY.




g:gi;_ £5 8 TA i

=07

Fazgof | €= fa - fa

% - g0 TBsink I8
“f

f‘.? {:_ﬂz_afﬁ_-——ZQ—‘;{a.
R ol —

OtBeT: 0,4 ™M

130 | Onpenenntb LEHTPOCTPEMUTESNBHYHO CUNY, AEUCTBYHOLLYI0 Ha MPOTOH B OOHOPOLHOM
MarHutTHom none ¢ wuHaykumen 0,01 Tn  (BeKTOp  MarHUTHOM  MHAYKUWK
nepneHanKynsapeH BEKTOPY CKOPOCTW), €Ccnv paguyC OKPYXXHOCTW, MO KOTOPOW OH
ABWXETCS, paBeH 5 cMm.

fgﬁ}ﬁfﬁfﬁ Fo=Fy = /?.jzﬁﬁx;m; 4
5 S
R =/9/04
m:#?’ﬂ Az “-E’__.r"??ﬁ _ B8
— '—-fr — ———
"Efj =2 -l"?r,.-"ﬁ 77
B= GBu (60" %e-go/ 7 s
P i >
Ay =610 K- 504 qotTe =3/07 4
OTBeT:8*10"" H
131 | Kakasa 30C camonHaykumm Bo3byxaaetcs B 0OOMOTKE aneKTpoMarHuTa MHAYKTUBHOCTbIO
0,4 M4 Npy paBHOMEPHOM N3MEHEHUN CUMbl TOKa B Hen Ha 5 A 3a 0,02 c?
JlaHo CHU | Pemienue
L=04TH AD  LAI  0,4Tn-5A4
= — — 2 = lOOB .
Al =5 A S=an Al 0,02¢
At—90c
L
OtBeT:100 B
132 | Onpenenntb MHAYKTMBHOCTb KaTyLUKW, €Criv Mpu cune Toka 6,2 A ee MarHMTHoe none
obnapgaet aHeprmnen 0,32 x.
Hano . FPeuienise .
W,=0320Ix . _ LI’
I=62A M9
L-? 2-W, =L-T*
2-W 2:0,32
L= 5 1= r 0,103(FH)
I 6,2
OtBeT: 0,103 IH
133 | Mo rpadwuKky 3aBUCMMOCTM CUMbl TOKa OT BpPeMeHUW B SNEKTPUYEeCKor Luenwu,

WHOYKTUBHOCTb KOTOopow paBHa 1 MIH, onpegenute mogynbs 3AC camovHOyKuuu B
nHTepsane Bpemenu ot 15 go 20 c. OTteeT 3anuwmnTe B MKB.




[ MA
30

20 /
100

0 5 10 15 20¢tc

Pemenune

3a Bpems ot 15 10 20 ¢ cuna Toka u3Menunacek ot 20 10 0 MA.
Momyne /1C caMOMHAYKIIMH PaBEH

|AT 20-1073A

—=1:10"3TH ————=4-10"°B = 4 MkB
At 5c¢

OTBeT:4 MKkB

lel =L

KonebaHus u eosiHbI

134 | Ckonbko konebaHu coBepllaeT MaTemMaTUYeCKNn MasiTHUK AnuHon | = 4,9 m 3a Bpems
t =5 MUH?
Pemenune. [lepunon xonebannit onpejgensiercsa no Gopmye
~on [t
T=2n J; i
Hcexkomoe 4yuciio KosebDaHMii MOIKHO HAWUTH Tak:
— i = _E—. E =
n= et J? 68.
OtBeT: 68 KONe6aHuM.
135 | K npyxuHe xéctkocTtbto 80 H/m npukpennéH rpy3 maccon 200 r. Yemy paBeH nepuog T
cBoboHbIX korebaHun rpysa? (Maccon npyxuHbl npeHebpeyb.)
PeweHwe:
T=2mV(m/k) = 2+3,14+Y(0,2/80)=0,314c.
OtBet: = 0,314 C.
136 | Ha pucyHke un30bpaxeH rpadmk 3aBUCUMOCTM  KOOpAWHATBI  OT  BPEMEHMU
koneodntowlerocs Tena.
Mo rpadouky P
onpegenure: ,/ % ',//
1) amnnutygny / N /
KonebaHui; w| / A i
2) nepvog / \ /
KonebaHuu; | / ]
olz il oE =
3) vactoty i
konebaHui; \ .f
4) sanuwwmnTe A \ /
ypaBHeHue
KoopauHaThl. -
OrtBerT:
NA=20cMm=0.2m;
2)T=08c¢c;
1 1
J)v=—=—=125Tr;
r 08
4) x(t) = Asin2nvr =0,2sin2n-1,25¢ =0, 2sin 2, 57t
137 | Onpegenute nepuod M 4YacToTy COBCTBEHHbIX KonebaHun B KOHTYpe npu eMKoCTU

KoHgeHcaTopa 2,2 MKP 1 nHayktueHoctn 0,65 mMIH.




Hano: CH Pewenue:
C=22mMxd | 2,2-107°® | IIo popmyne TomcoEa
L=0,65MIu| 6,5-104T

el B s lrele T =2r.JIC.
T—?2v—2

Ilepuon u yacToTa CBA3aHEI (POPMYIOi v = % ;
< ; _. Bele Kar = feilies.
[T)=Ta &= Belr_ fpho_g
i
[v] = Tm.
T=2-3,14"/2,2-107%.6,5-10% =0,2-103(c) =
= 0,2 (Mmc).
=5 1 il ()8 &
v 97103 5-10° (T'g) = 5 (xI'm).

OtBeT: nepuop 0,2 mc, yactota 5 kl'y

138 | B uenb nepemeHHoro Toka ¢ yactoton v = 500 'y BKNtoveHa KaTyLllka MHOYKTUBHOCTbIO
L = 10 mIH. Onpepennte EMKOCTb KOHAEHCATOpPa, KOTOPbIA HAaA0 BKIOYUTL B 3Ty Lenb,
4YTO6bl HACTYNUN pe30oHaHC.

PemeHue. DieKTpuyecKas uellb COrJAacHO YCJIOBHIO 3aja-
Yy npexcTasiaser coboit KonebarenbHBIN KOHTVD. Pe3doHaHC B
BTOM MEenyu HACTYIUT, KOrja 4acToTa IepeMeHHOro Toka oyaer
paBHA COOCTBEHHON yacToTe KoaebareabHOro KOHTYpa (V = Vy).

Ho

i 1
0 - -
2nJLC ‘
Orciona
1
C=nm & 10°° @ = 10 mxd.
4n*Lv |

OtBet: 10 MKP.

139 | OnpegenuTb ANUHY 3NEKTPOMArHUTHbLIX BOSTH B BO34yXe, U3ny4yaeMbiX KonebaTenbHbIM
KOHTYpOM C eMKoCTblo 3 H® n nHayktueHocTblo 0,012 H. AKTMBHOE conpoTuBneHve
KOHTYpa NPUHATbL PaBHbIM HYIIO.

PelleHne
MpUMeHVM dopmMyny ang neprola konebaHnin konebaTelbHOro KOHTypa:
T =2ny LC
A TENEPL BCMOMHUM, Kak A/1MHa BONHbI CBA3dHA C NMEPUOL40M konebaHuii:
A= T
OTcroaa:
A= 2w/ LC
A=2-3,14-3-10%.,/0,012-3-10 °® = 11,304 - 10°
OrBet: 11304 m.
140 | Ha pucyHke npuBegeH rpadmk M3MEHEHUs CuIbl Toka cO BpemeHem. Onpegenutb

nepvog koneGaHuin n amnauMTyay Cunbl Toka. 3anucaTtb ypaBHeHWe koneGaHuin cunbl
TOKa.




i, MA

1 5 6 1, MKC
-5
Mo rpadunky mMbl MOXeM onpenennTb:
» nepuog konebaHum T=4mkc=4*107° c;
« amnnuTyay konebaHuim cunel Toka I,=5MA=5*10"2 A;
*KonebaHmna npoucxoaAaT no 3aKoHY cuHyca (Ha rpaduke
nsobpakeHa cuHycouaa). > S o
Onpenennum UMKIMYECKY Jactoty ®=—_—_—= T 5000007
3HauuT YpaBHCHHUC KOJIcOaHHsI CHUJIbI TOKa Oy/1eT MMeTh
crneayomuii Bua: i=5*1073sin500000mt

OTBeT: 4 MKc, 5 MA, i =5 -103sin 5000001T.

Onmuka

141

Jlyd cBeTa nagaeT Ha rpaHuuy pasgena cpef BO34yX — XWOKOCTb nog yriom 45° u
npenomndetca nog yrnom 30°. KakoB nokasaTenb NpernomneHust Xuakoctn? Kakum
OyoeT yron npenomrieHns, ecnu fyd nagaeT Ha rpaHuuy cpepn XUOKOCTb — BO34yX MoA

yrnom 30°7?
Pemenue
sina . ) V2 o . 1
n=——-;sina =sin45°=—;sina =sin30°= —
sin 8 2 2
Mapaowmin Hopmane OtpaxeHHslia
nyy : ny-
1
n, N\ O
V2 2 S ih
—2 X I V2
n, :
1
n= — — 1’4 L I"lpeno:‘nvr‘:eHthﬁ

Ecnu yron nageHusa nyda Ha rpaHuudy cpef XuakocTb — Bo3gyx paseH 30°, To no
CBOMCTBY 06paTMMOCTM CBETOBOrO Ny4va yron npenomnexHus byaet 45°.
OTtBeT: n=1,4

142 | OnTnyeckas cuna nunsbl 0,2 onTp. Yemy paBHO (poKyCcHOE paccTosiHNE 3TOW NUH3bI?
Hano Pemenue
D=02pmmrp. | 1 o 1 .. 1
F-? F= D O= ) P = ammp ~ O™
OtBeT: 5™
143 | CBeyva HaxoguTca Ha pacctosiHum 12,5 cm OT cobupatowen nNuH3bl, onTu4eckast cuna
KoTopown paBHa 10 gonTp. Ha kakom pacCTOSAHUU OT NWH3bI NONYYNTCA M300paxeHne n
KakMM OHo byaeT?
JlaHo CH Pemienne
D=10xanTp D=1/d+1/f, 1/f=D-1/d
d=12,5cm 0,125m | 1/£=10-1/0,125=10-8=2
£-? =1/2=0,5 m
OTBeT: 0,5 M™m
144 | PaccmaTpuBasa npegMeT B cObmpatoLLyto NUH3Y 1 pacnonarasi ero Ha paccTosiHUKn 4 cM

OT Hee, MOMy4YalOT €0 MHUMOe W306paxeHne, B 5 pas Gorbluee camoro npeameTa.
KakoBa onTuyeckasi cuna nuH3bl?
NaHo | cH | Pewenne




d=4,0cm | 0,04 m | Bocrnonb3dyemcsi oOpmyrion TOHKON
=50 S B
—— = =D
a="7 & f F .
NUH3bI n dopmynon
r-id’
NVHEWNHOrO yBENNYeHus g
Mockonbky nsobpaxeHne MHumoe, To f<0wu | 1| =—1.
Fa
S N
b

Mogctasum aTy popmMyrny B OpMyIy NUH3bI U NONYyYNM

. e N
f 3 P el B UL g 1 51——1 P 2}

Ay i
0, 0481 X —

- - -

OtBeT: 20 gnTp

145 | OnpegennTb ONTUYECKYHO CUIY CTEKNSHHOM NUH3LI (N = 1,6), HaxoasLwencs B BO3ayxe,
ecnu nuH3a:
a) ABOSIKOBbINYKIas ¢ paguycom KpusmsHbl nosepxHocTen Ry = 50 cm; Rz = 30 cwm;
b) BbINyKNo-BOrHyTas ¢ pagnycom KpmBu3Hbl noBepxHocten Ry = 25 cm; R, = 40 cm.
a) [laHo:
n= 1,6
Nep= 1
Ry =25 cm
R2 =40 cm.
Pelwenne:
Bo Bcex cnyyasix 6yaem ucnonb3oBatb (hopmyrny fMH3bI B BUAE:
D:["* —ll(iLiL}

n,, R, R,
3HayveHns pagnycoB KpUBU3HbI 06erx NOBEPXHOCTEN NUH3bI 6epem CO 3HaKOM «+», T. K.
o6e NoBepXHOCTU — BbIMyKIbIe.

(
1,6 I 1
D=|—-— + = :

[ 1 1)[{],5 Mo 03 MJ o e
JInnza cobupatowas (D > 0).
©) OaHo:
n.= 1,6
Nep= 1
R1=0,25m
R.=—0,4 m.
PewweHnne:

1,6 1 1

O . S S = 0.9 gorp.
D [ | 1][0,25 w04 M] P
INun3sa cobupatowas (D > 0).
OtBer: a) 0,6 gnTp, 6) 0,9 anTp
KBaHTOBas dhm3smnka
146 | NMpwn 0b6ny4YeHNN antoMUHNEBOW NIACTUHbI POTOIPAEKT HAUMHAETCS MNP HAUMEHbLLIEN

yactote 1,03 MNr'y. Hangute paboTy BbiIxO4a 3NEKTPOHOB 13 antomMuHus (B 3B)

Hano cn Pemenue
V min=1,03T1T"11 1,03x10" I'y
h=4,136-10"3B-c.

A-? |

OTBerT: 4,26 3B




147 | Hantn kpacHyto rpaHuly dotoadhdpekta ana kanms.

Hano CH | Pemienne
A=2,25B A=k .
h=4,136-10" »B-c. Tt
V min ‘?

|

I

Vomin =2,2: (4,136-1077)
~0,5%10"* (I'n)

OTBeTt: 0,5-10° 'y,

148 | Bo3HuKHET N poTO3dEKT B LMHKE NOA AEUCTBMEM OByYeHUs:, UMELoLEro AnnHy
BOJTHbI 450 HM?

Hano Chu Pemenue

A=423B 4,2x1,6x10™" Ik

h=6,62-10 Jix-c. e

V min =7 ‘ ﬂ=ﬂwmjn=?b—,
Ep

il

max




ey

BT

v M

*

=295 uM<450HM doToahdekT
HabntogaTbcs He bygeT

OtBeT: (hoToachhekT HabNaaTbCcA He byaeT

149

Kakyto MakcManbHy KUHETUYECKYIO SHEPTUIO MMEIOT OTO3MEKTPOHbI NpU 06yYeHun
Xenesa csBeToM C AnuHon BonHbl 200 HM? KpacHas rpaHuua doToadpdpekta Ans
xernesa 288 HM.

Jano | CH | Pemenue




by et
V=AT-
L.t -




It

- }1 A."ﬂﬂ.’f

OTBeT: 3-107° Ox
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doTokatoa ocBellaeTcss MOHOXPOMaTUYECKMM CBETOM, SHEPrusi KOToporo pasHa 43B.
Uemy paBHa paboTa Bbixoga matepuana katoga, ecrnv 3agepXvBatollee HanpspkeHue
pasHo 1,5 B?

[aHo:

Edp= 4 aB=6,4'1o'1 9 I
Us=1,5B

e=1,6'1o'19 Kn

2
BbIX

PelleHue:
CornacHo ypaBHeHUto QnHWTENHa ansa doTtoaddekTa E(b= ABbIX + EKV"_| _ Tk.
E =eU ,T0E,=A +eU_ .
KWUH 3 ¢® ' BbIX 3
Bbipasnm paboTy Bhixoga

Agx” Ecb -el,

Bblumncnum:

A =6410
BbIX

19 1,6-10'19 *1,5 = 410719 (O)




OTtBeT: 4'10_19 Ox

Kputepuu oueHKN KOHTPOSIbHOU paboTbl

Bann YpoBeHb OCBOEHUSA Kputepun ocsoeHus
5 OcBoeHbI Ha | paboTa  BbINOSIHEHA  MOSMHOCTBK, B JIOrMYECKUX
MOBbILLEHHOM YPOBHE paccygeHusax n o60CHOBaHWUM peLleHus HeT Npobernos K

ownboK; B PpEeLeHUn HeT MaTemaTUdeckmx oLnbok
(BO3MOXHA OgHa HETOYHOCTb, OMUCKa, KoTopas He
ABNAETCA CcreAcTBUEeM He3HaHUs WM HenoHUMaHus
y4yebHoro matepunana).

4 OcBoeHbl Ha | paboTa BbINOSIHEHA MOSHOCTBI, HO OBOCHOBAHMSA LUAroB
NOBbILLEHHOM YPOBHE peLleHnss HeaocTaTouHbl (ecnn ymeHue OOOCHOBbLIBATb

paccyXgeHus He SBMnANOCb crneumanbHbiM  00beKkToM
NpoBEpPKM); OMyLLEHbl O0gHa owunbka unM ectb ABa — Tpu
Hego4yéTa B BbIKNAdKaX, PUCYHKaAxX, 4epTexax wnu
rpacukax (ecnm 3T  Buabl paboT He SABNANUCH
cneymnanbHbIM O6GBEKTOM NPOBEPKK).

3 OcBoeHbl Ha 6asoBoMm | gonylwieHo 6onee ogHow owmbku unm Gonee OByx — Tpex

ypoBHe HEOOYeTOB B BbIKNagKax, yepTexax unu rpadmkax, Ho
obyvatowmiics obnagaeTr obsisaTenbHbIMU YMEHUAMWU MO

NpOoBEPSIEMON TEME.
2 He ocBoeHbl [AONYLLEHbl CYLECTBEHHble OLUMOKN, MoKasaBlUMe, 4TOo

obyvarowminca He obnagaeTt obasaTenbHbIMU YMEHUAMU
no JaHHOW TeMe B NOJSIHOMN Mepe.

3.3. CobecedosaHue (sonpocbkl u 3adaHusi Osisl 3awumbi 1a60pamopPHbIX

pabom)

3.3.1 Wughp u HaumeHoBaHuUe KOMIemeHyuu
O606uweHHas epynna komnemeHyuti (OK 01, OK 02, OK 03, OK 04, OK 05,

OK 07)

Mporpammon gucumnnivHbl NpegycMoTpeHo 15 nabopatopHbix paboT. o kaxgon
nabopaTtopHon paboTe obyyaroLeMycs BblAaE€TCa MHAMBUAOYanNbHOE 3ajaHue, KoTopoe
OH JOJTXEH BbINOMHUTL 3a TEKyLLlee 3aHATue.

TemaTuka nabopaTopHbIx paborT:

Ne 3apaHusa

dopmynmpoBka Bonpoca

3agaHmne Ne 151
K
nabopaTopHOM
y 3aHATMo Ne 1

Tema 3aHaTMs Ne 1: IsydeHne ogHOro M3 n3onpoLeccos.
Bonpocbl onsa KOHTpons:
1. 3anucaTb ypaBHEHWE COCTOSIHMSA uaeansHoro rasa.

2. O6bsCHNTD B YEM COCTOUT CyTb 3akoHa bonnsa — MapuoTTa.

3. 3apucosaTtb rpadmk N30TePMMYECKOro nNpoLecca, 1 pacckasaTb B YEM €ro
OTNN4YMe OT APYrmx M3oMNpOLIECCOB.

4. Kaknm pmamkom 6b1no NonyvyeHo ypaBHEHWE yCTaHaBNMBaloLLEe CBA3b
Mexay AaereHnem, o6bemMoM 1 TemnepaTypon rasa? 3anmcaTb 370
ypaBHEHNE.

5. U3 yero cocTtonT akcnepumeHTanbHas yctaHoBka? [1nsa yero cnyxar e
UIn MHble NpUBopbI?

6. 3annwmnTe ocHOoBHbIE NpubopsbI 1 0bopyaoBaHue, HeobxoauMble Ans
npoBegeHns gaHHon paboThbl.

3apgaHme Ne 152
K
nabopaTopHOM
y 3aHATMO Ne 2

Tema 3aHaTuA Ne 2: OnpegeneHne BraXHOCTU BO3dyxa

Bonpocbl onsa KOHTpons:
1. TMoyemMy nokKasaHUs BaXHOro TepMOMETpa MNCUXPOMETPa MeHbLUe
nokasaHum cyxoro tepmometpa? lNpn KakoM yCnoBUM pPas3HOCTb MOKa3aHUM




TEPMOMETPOB HanbonbLias?

2. TemnepaTypa B MNOMeLLEHUN MOHWXKaeTcs, a abconoTHas BaXHOCTb
ocTaeTca npexHen. Kak M3MeHUTCs pasHOCTb MOKasaHWim TEepMOMETPOB
ncmxpomeTpa?

3. Moyemy nocne xapkoro gHsa poca bbiBaeT 6onee obunbHa?

3apaHune Ne 153
K
nabopaTopHOM
y 3aHATMo Ne 3

Tema 3anatna Ne 3. OnpegeneHve koadduUMEHTA MNOBEPXHOCTHOIO
HaTSXKEHUS XKNOKOCTH
Bonpocbl onsa KoHTpons:

1. B 4em 3akntovaeTca ABNeHMe NOBEPXHOCTHOIO HATSXKEHUA?

2. KakoB MexaHn3M MOBEPXHOCTHOrO HaTsKeHUs?

3. Hante onpegeneHve koapdpuUMEHTaA MNOBEPXHOCTHOrO HaTAXKEHUS
XNOKOCTU 1 ero egmHuubl nameperns B CU.

4. Kak HanpaBneHbl Cunbl MOBEPXHOCTHOIO HATSXKEHUS MO OTHOLLEHMUIO K
NMOBEPXHOCTM XMOKOCTU U K KOHTYPY, OrPaHNYMBAIOLLEMY XKMUAKOCTb?

5. Kak 3aBuCUT KOI(PDUUMEHT MOBEPXHOCTHOIMO HATSKEHUSA  OT

Temnepartypbi?

3agaHue Ne 154
K
nabopaTtopHoM
y 3aHaTuio Ne 4

Tema 3aHaTMa Ne 4:
TBEpPAOro Tenax

«MccnepgoBaHue NMHENMHOro TEMSIOBOrO pacLunMpeHns

Bonpocbl Ans koHTpons:
1.06bACHUTL TennoBoe paclumpeHne TBepabIx Ten.
2. Yto HasbiBaeTcsa KOAhPULNEHTOM MIMHENHOIO PacCLUNPEHNS?
3. Yto HasbiBaeTcsa KOadhPULUNEHTOM 0O BEMHOIO paclUMPEHNs?
4. Kakas cyuwecTtByeT CBA3b Mexay KoadduUMEeHTaMn JIMHEWHOIO U
06bEMHOro pacmpeHna?
5.Pacckaxxute 0 MeToge onpegeneHna  KoadpPUUMEHTA  NIMHEMHOTO
pacluvMpeHus TBepapblX Ten, KOTOpbl UCNONb3yeTcs B JaHHOW paboTe.

3apgaHune Ne 155
K
nabopaTopHOM
y 3aHaTuo Ne 5

Tema 3aHaTua Ne 5: OnpegeneHve anekTpnYeckon eMKOCTM KOHOEHCATOPOB
Bonpocbl onsa KOHTpons:

1. Kakoe ycTpoOMCTBO Ha3blBAeTCs KOHAEHCATOPOM, M MO Kakon copmyne

BbIYMCNAOT €r0 EMKOCTb?

2. HasHaueHue n obnactb NPUMEHEHMSI KOHOEHCATOPOB.

3. Kakon TMn coeanHeHMst KOHAEHCATOpPOB BbIFOAEH AN HaKOMmeHus

fornbLuero 3apsaga u noyemy?

3apaHune Ne 156
K
nabopaTopHOM
y 3aHATMO Ne 6

Tema 3aHatma Ne 6: OnpegeneHue
CONPOTUBIIEHUSA MeaM.

TepMMyeckoro koadbduumeHTa
Bonpocbl onsa KOHTpons:

1.KakoBa chmanyeckasn CyLHOCTb 3NEKTPUYECKOTO COMPOTUBIEHNA?

2. Kak 06bACHUTb yBENUYEHNS CONPOTMBNEHNS METANMOB NPy HarpeBaHnn?

3. OObaAcHMTL dopmyny, N0 KOTOPOW oOnpenensieTcda TemnepaTypHbIn

KO3 PULMEHT COMPOTUBIIEHMS.

4. Tloyemy TemnepaTypHbIN

3NEKTPONIMTOB OTpULATENBHbIN?

5. VYkasaTb npaktnyeckoe MpUMEHEeHWe 3aBUCUMOCTU COMPOTUBIIEHNS

NpOBOAHMKA OT TeMNepaTypbl.

KOahUUUEHT  conpoTMBReHns  Ons

3agaHue Ne 157
K
nabopaTopHoM
y 3aHATMIO0 Ne 7

Tema 3aHsatua Ne 7: OnpegeneHne 3AC M BHYTPEHHEro CONPOTUBIIEHUSA
NCTOYHMKA TOKa.

Bonpochbl ons koHTpons:
1. 3akoH Oma ans Bcen uenu (popmyna n opmynmnpoBka).
2.3akoH Oma npu napannensHoM, nocneaoBaTeNbHOM U CMELLaHHOM
COeMHEHNN OANHAKOBbLIX MCTOYHMKOB 3NEKTPUYECKON SHEPTrUn (POpMYIbI,
CXEeMbl).
3. Yto HasbiBaeTca OC NCToOUHMKA aneKTpU4eCcKon aHeprun? EgmnHmubl
a4cC.
4. NoHsATWE BHYTPEHHErO COMPOTUBIEHNS UCTOYHMKA.

3apaHune Ne 158
K
nabopaTopHOM

Tema 3aHatma Ne 8: WM3yyeHue 3aKOHOB
napannenbHOro CoeanHEeHNN NPOBOLAHUKOB.
Bonpock! ong KoHTpons:

nocnegoBsaTtesibHOro "




y 3aHATMO Ne 8

1. To4vemy nocnepoBatenbHoe coeguHeHue noTpebutenen NpakTUYeckn He
NCnonb3yoT B ObITOBOW 3MeKTponpoBoake?

2. Yemy paBHO conpoTmsfieHme ydacTtka uenun n3 N oanHakoBbIX pe3vcTopoB
conpoTtmeneHmem R1 kaxgpln, coegMHEHHbIX NocnegoBaTeNnlbHO?

3apaHune Ne 159
K
nabopaTopHOM
y 3aHATMO Ne 9

Tema 3aHaTMA Ne 9: WccnegoBaHue 3aBMCUMMOCTM  MOLLHOCTM  Namnibl
HakanuBaHWs OT HaMnpsKeHUs Ha e€ 3axumax.

Bonpocbl onsa KOHTpons:
1. B 4em coctouT oOTnu4Me Mexagy IreKTpUYecKMM TOKOM W  TOKOM
npoBOANMOCTN?
2. Kakoe HanpaBneHne npMHMMaeTcs 3a HarnpaBrieHMe 3MNeKTPUYeCcKoro Toka
M B YeM B
JEenCcTBUTENBLHOCTH
NPOBOAHNKAX?
3. Kakue ewe cylectByoT opMyIbl A4S onpeaenenHns MoLWHOCT?
4. Kaknmum matemMaTMyeCKMMmM COOTHOLLEHUSIMW CBSI3aHbl MOLLHOCTL M paboTta
TOKa?
5. Cdhopmynupynite 3akoH [xoynsa-JieHua.

3agaeTcAd SﬂeKTpMHeCKMﬁ TOK B MeTann4yeckmx

3apganme Ne 160
K
nabopaTopHOM
y 3aHATMIO Ne
10

Tema 3aHaTms Ne 10: M3ydeHune siBneHnsa anekTpoMarHUTHOM UHOYKUUK
Bonpochkl onst KOHTpons:

1.B yem 3akntovaeTca gBrneHme aNeKkTpoMarHMTHON MHAYKUMnN?

2.Kakol ToK Ha3bIBaT MHAYKLUNOHHBIM?

3.CdhopmynupyinTe 3aKoH 31EKTPOMArHNTHON nHAyKunmn. Kakon doopmynon oH

onucbiBaeTca?

4.Kak cpbopmynupyeTtcsa npasuno JleHua?

3apgaHune Ne 161
K
nabopaTtopHoMm
y 3aHaTuio Ne
11

Tema 3aHaTua Ne 11: M3yyeHme paboTbl TpaHcdopmaTopa
Bonpocbkl onsa KOHTposns:

1.YcTponcTtso TpaHcgopmaTopa.

2. Ha yem ocHoBaH npuHUMN OencTBus TpaHcopmartopa.

3. Tlloyemy cepgedHnkn TpaHchOpPMaTopoB cobupalT U3

ANEKTPOTEXHMYECKON cTann?

4. Mo4yemy npu onpegeneHnn koadduumeHTa TpaHcopmMmauum HanpsikeHne

M3MEPSIIOT NPU Pa3oMKHYTOW BTOPUYHOM Lienn?

nnacTtuH

3apaHue Ne 162

Tema 3aHaTMs Ne 12: OnpegeneHne nokasaTtens NpenioMiieHnsa cTekna

K Bonpochkl onst KOHTpons:
natbopatopHoMm | 1. Kakas npuynHa npenomnexHnsa ceeta?
y 3aHaTuo Ne | 2. Hapucynte xoq cBeTOBOrO Jlyda 13 CTekna B Boay.
12
3agaHue Ne 163 | Tema 3aHaTua Ne 13: OnpepeneHve ANWHbI CBETOBOW BOMHbI C MOMOLLbIO
K O PakUMOHHOM PELLETKN.
nabopaTopHoOM Bonpochkl ons koHTpons:
y 3aHaTuio Ne | 1. Kakue BOrHbl Ha3bIBalOTCA KOrepeHTHLIMU?
13 2. B 4ém 3akniovaetcsa asneHve gudpakummn?

3. Kakve cBoncTtBa cBeTa noareepxaaeT andpakuusa ceeta?

4. Mpu Kaknx ycnosusax Habnwogaetca gudpakums ceeTta?

5. Kak obpasyeTcs oudpakLMOHHbIA CnekTp?

6. NMoyemy mMakcMMyMbl pacnonaraloTcs Kak crnesa, Tak U crnpaBa OT HyfeBoro
Makcumyma?

3apaHune Ne 164
K
nabopaTopHOM
y 3aHATMIO Ne
14

Tema 3aHaTma Ne 14: HabnogeHme cnnoLwwHOro n IMHENYaToro CNekTpoB
Bonpocbl onsa KOHTpons:

1. B KakoM COCTOSIHMM HaxoOATCA BelwlecTBa, M3fyvawwme nMHendaTblin,

nosfiocatbli, CAMOLHOW CNEKTP?

2. Kakoro Trna cnektp OyaeT nonyyeH OT NAamMeHW CBEYW, INEKTPUYECKOMN

namnebl, 38e34b1? MNoyemy?

3agaHue Ne 165
K
nabopaTopHOM
y 3aHATMO Ne

Tema 3aHsTuA Ne 15:; M3yyeHune kapTbl 3Be3aHOro Heba
Bonpochbl onsa koHTpons:

1. Yto Takoe 3B&3aHoOe HEDOO?

2. Y10 Takoe co3se3gua?




15 3. CKOnbKO Ha CerogHsiLLHNA OeHb co3Be3aunin?

4. MNMepeuncnnTb OCHOBHbIE CO3BE3ANA UK TE, KOTOPbIE Bbl 3HAETE.
5. Yto Takoe kapTta Heba?

6. Yto Takoe HebGecHbIN 3KBaTOP?

Cneundmkaumsa BbINONTHEHMA NabopaToOpHbIX paboT:

B Havane nabopaTopHOro 3aHATMS Kaxablh  obyyarowmncs  nonyvaet
nHOuBMAYyanbHOe 3adaHune ANns BbINOMHEHUS CPeaHEro YpoBHSA COXHOCTU. B TeyeHune
3aHATUA ODyYaloLWNNCA OOMKEH peanu3oBaTb MMHMManbHbI Habop TpeboBaHMI MO
BbINOSTHEHUIO 3agaHusA. Bpemsa 0o cnefytowero nabopaTtopHOro 3aHATMS obyyaroLmincs
MOXET MCMOonb30oBaTh Ha OPabOoTKy 3agaHus.

Kaxxabin oby4varolmincss coctaBnsieT MHOMBUAYaAlNbHbIN OTYET NO nabopaTopHOM
paboTte. OTyntaTth nabopaTtopHyto paboTy MOXHO TOSIbKO OYHO, YCTHO Ha crnegyoLliem
nabopaTopHOM 3aHATUMN.

MeToauka BbINonHeHUsA nabopaTopHbIX paborT:

[nsa ycnewHoro BbiNonHeHUs nabopatopHon paboTbl HEOH6XOANMO:

1) M3yunTb TEOPETMYECKMI MaTepman no Teme nabopartopHon paboTbl;

2) BbINONHUTL 3agaHue Kk nabopaTopHomn paboTe;

3) ocbopMunTb OTHET no flabopaTtopHon paboTe;

5) npeactaButb OTYeT npenodaBaTentd U YCTHO OTYUTATLCA MO BbIMNOSIHEHUIO
nabopaTtopHou paboTsbl.

Kputepun n wkanbl OUEeHKK:

- OLEeHKa «3ayTeHO» BbICTaBMSAETCS CTYAEHTY, €Cnu OH akTMBHO Yy4acTByeT B
cobecegoBaHuM UK 0OCYXOEHUW, NOArOTOBUIT aAPryMeHTbl B MOMb3y pPeLLeHus,
NpeanoXun anbTepHaTUBLI, BbICNYLUMBAN MHEHUSA OPYIUX;

- OLleHKa «He 3a4YTeHO», eCN CTYAEHT BbINOMNHAN ponb HabnogaTens, He BHeEC Bknaga
B cobecefjoBaHue n obCcyxxaeHue.

3.4 CobecedoesaHue (8onpochki Ossi ughghepeHyUpPO8aHHO20 3a4ema)
3.4.1 Wughp u HaumeHoBaHUe KOMNemeHuyuu
O606uweHHas epynna komnemeHyuti (OK 01, OK 02, OK 03, OK 04, OK 05,

OK 07)
Homep dopmynupoBka Bonpoca
3agaHus

166 OnekTpuyeckun  3apsid.  3akOH  COXpaHeHMs1  3apsga.  JnekTpusaumst  Ten.
B3anmopgencTBme anektpnyecknx 3apsagos. 3akoH KynoHa.

167 HanpsikeHHOCTb anekTpuyeckoro nong. MNMpuHuMn cynepnosuummn nonen. [padudeckoe
n3o0paxeHne NeKTPUYECKUX NOoNen TOYEYHbIX 3apsiaoB.

168 PaboTa, coBepliaemasi curamMu 3fEKTPUYECKOro MOond, MO MNepeMeLleHuno 3apsiga.
[MoTeHuwan u pasHoCTb NOTEHLMAnNoB.

169 [MpOBOAHNKN N OUINIEKTPUKN B INEKTPUYECKOM none. JuanekTpudeckas NpoHULAEMOCTb
cpefpl. AnekTpocTtatudeckas 3awmTa. [Nongpusaums QUaNeKTpuKoB.

170 OnekTpnyeckasa EMKoCTb. KoHOeHcaTopbl M X COEANHEHMUS. QHEPTUS 3aPSPKEHHOTO
KoHAeHcaTopa.

171 [MOCTOSHHBIM 3NEKTPUYECKNIA TOK, €ro XapakTepuUCTUKM. YCroBus, Heobxoaunmble Ans
BO3HMKHOBEHMS SNEKTPUYECKOro TOKA.

172 OnekTpoasmxyLasn cuna. 3akoH OMa ans yyacTtka uenv 1 ans 3aMKHyTON Lenw.

173 OnekTpuyeckoe conpoTuerieHne. 3aBUCUMOCTb COMPOTUBMEHWA U pe3uctopa OT
TemnepaTypbl. [MapannenesHoe n nocnegoBaTenbHOE COeaUHEHNE NPOBOAHMKOB.

174 MoHaTMe o cBepxnposBogumocTu. PaboTa U MOLWHOCTb MNOCTOSIHHOrO TOKa. 3akoH
xoynsa-JleHua.

175 MarHutHoe none. MarHuTHas wHAyKumA. MariuTtHasa npoHuuaemocTb  cpefbl.
Hanpsi>keHHOCTb MarHUTHOrO Nons M CBsA3b C MHAYKUMen. paduyeckoe nsobpaxeHue
MarHUTHbIX MOMewn.




176 3akoH Amnepa. Cuna JlopeHua. MpumeHeHne cunbl AMnepa u cunbl JlopeHua. PaboTta
Nno NMPMMEHEHUIO NPOBOAHMKA C TOKOM B MarHUTHOM More.

177 MarHuTHble cBOMCTBa BelecTsa. [lna-, napa- deppomarHeTuku.

178 OnekTpomarHutHaa umHaykumsa. OnbiT ®apaged. 3akoH 3NEKTPOMAarHUTHON MHOYKUAW.
MpaBuno JleHua.

179 Camounngykums. MHgyktmeHocTb. O1C camonHZyKUMKN. QHEPrus MarHUTHOro Nons.

180 MexaHuyeckne konebaHus. [apmoHuyeckme konebaHuas W KX XapakTEPUCTUKM.
YpaBHeHME rapMOHUYeCKOro konebaHus.

181 CsobogHble 3aTyxatowme konebaHns. MexaHudeckuii pesoHaHc

182 CsobogHble anekTpoMarHuTHble KonebaHws B KOHType. [lpeBpalleHue 3Heprun B
konebatensHoM KoHType. dopmyna TomncoHa. CobctBeHHas 4dactota konebaHui B
KOHTYpe.

183 BblHy)XAeHHbIEe anekTpuyeckne konebaHus. NepemMeHHbIn Tok. [lecTByoLlee 3Ha4YeHNe
TOKa 1 HanpsikeHus. [eHepaTop. MOLWHOCTE NEPEMEHHOrO ToKa.

184 Mpeobpa3oBaHMe  3NEKTpMYeckoro Toka.  MOLIHOCTb  3NEeKTPUYEecKoro  Toka.
TpaHcdopmaTop. Nepegaya 1 pacnpegeneHne anekTposSHEPTUN.

185 OnekTpoMarHuTHoe none. OneKTpoMarHUTHble BOMHbl. OTKPbIThIA konebaTenbHbIn
KOHTYyp. CBOWCTBa 3NEKTPOMArHUTHbLIX BOSTH.

186 BonHoBasi onTuka. 3nekTpoMarHnTHas npupoga ceeta. CkopocTb cBeTa. 3aBUCUMOCTb
MeXay OSTMHOM CBETOBOW BOMHbI M YHACTOTOW 3NIEKTPOMArHMTHbIX KonebaHui.

187 3aKoHbl OTPaXXEHMS 1 MPENOMIIEHMS CBETA, MOJSIHOE OTPAXEHUE CBETA.

188 JInHza. Popmyna TOHKOWM NUH3bI. [MocTpoeHne n3obpaXkeHnin B NIMH3e.

189 Oudpakums ceeta. MpuHumn NonreHca.

190 NHTepdepeHums ceeTa. KorepeHTHOCTb. Ycnosne nHTepdepeHUNOHHbIX MakCUMYMOB Y
MUHUMYMOB. [NpMMeHeHne nHTepdepeHLnm B TEXHUKE.

191 OundpakumoHHas pewéTtka. Bugbl cnektpoB. CnekTpanbHbIi aHanma.

192 [Oucnepcusa ceeta. [NoHATHE 0 nonspusaunm ceeTa.

193 ONeKTPOMarHuTHbIE M3My4YeHWs B PasfnuyHbIX Auana3oHax AnvH BonH. CBowcTBa wu
NPUMEHEHME STUX N3MNYYEHU.

194 TennoBoe nsnyyeHue. YépHoe Teno. KsaHtosas runotesa naHka. KBaHToBas npupoaa
cBeTa.

195 dotoachpekt. 3akoHbl  doToadpdekTa. YpaBHeHne IMHWTENHA. [lpumeHeHne
doToadhdpekra.

196 Hasnenwne ceeta. OnbiT Jlebegesa. PoToH. KopnyckynspHO-BONHOBas Npupoaa cBeTa.

197 Mogenu atoma no Pesepcopay v bopy. YpoBHU sHeprum B aTome. [poucxoxaeHve
CMEKTPOB MCMyCKaHMsA U NOrnoLweHns Ha ocHoee Teopuu bopa. Jlasep.

198 EctecTBeHHass pagmMoakTMBHOCTL M €€ BuAabl. 3akOoH paguoakTMBHOIO pacnaja.
Bvonornyeckoe pgenctBue pagvoakTMBHBIX — M3nydeHun. MeTtoabl  perucTpaumu
3apsKEHHbIX YacTuy,.

199 CocTtaB aTtoMHbIX siaep. AgepHble cunbl. [ledpekT maccbl. QHeprusi CBA3M aTOMHbIX Saep

200 OnemeHTapHble 4acTuubl, WX Knaccucpukaumua. BomnHoBble CBOWCTBA  4acTuL.
AHTMYacTUubl. B3aMMHble NpeBpalleHnst BeLLeCcTBa U nons

201 OnemMeHTapHble 4acTuubl, WX Knaccudpukauua. BonHoBble CBOWCTBA  4acTuLl.
AHTMYacTUubl. B3avMHble NpeBpalleHnst BeLlecTsa 1 nons

202 HeneHne TsxENbIX aTOMHbIX SAep, UenHasi peakuus geneHud. HAnepHble peakTopsbl.

PagnoakTmBHbIE N30TONbI N NX NpUMEHEHNE. Passutne ﬂﬂepHOVI QHEPIreTuKn.

KpuTepumn oueHku:

obyvaromncs oTBeTUNT Ha BCe BOMPOCHI, gonyctun He 6Gonee 1 owunbku B
OTBETE - OTNNYHO;

obyvarowmmncss OTBETUN Ha BCe BOMpOChl, gonyctun He 6onee 3 owunbok -

XOpPOLLO;

obyuvaromncs oTBeTUN He Ha BCe BOMPOCHI, HO B TEX, HA KOTOPble Aan OTBEeT He
A0NyCTUN OWNGBKN - yROBNEeTBOPUTENbHO;

obyvarowmmncss OTBETUN HE Ha BCe Bonpockl, gonyctun 6onee 5 owwunbok -
HeyAOBNeTBOPUTENLHO.




4. MeToauuyeckue Mmartepwuanbl, onpegensilowue npouenypbl oUueHUBaHUA
3HaHUW, YMEHUW, HaBbIKOB U (MNM) oNbiTa AeATeNbHOCTU, XapaKTepu3yLnX
aTanbl OPMMPOBAHUA KOMNETEHLUN

Mpoueaypbl OUEHUBaAHWUS B XO4e W3YyYEeHUS AUCLUNIIMHBLI 3HAHUW, YMEHUA |
HaBbIKOB, XapaKkTepu3yoLKnX atanbl POPMMPOBaHUS KOMNETEHLUNIA, perfiaMeHTUpPYTCA
NONOXEHNAMN:

- M BIr'YUT 2.4.03 MNonoxeHne 0 KypcoBbIX, 3K3aMeHax 1 3a4eTax;

- BI'YUT 4.1.02 lNonoxeHne 0 peNTUHIOBOW OLIEHKE TEKYLLIEN YyCrneBaeMOCTM.

[Ons OuUEeHKN 3HaHWW, YMEeHUW, HaBbIKOB oObyyalwmxca no AOUCUMMINHE
NPUMEHSIETCHA PEUTUHroBast cuctema. PenTmHroBaa cuctema OLEeHKU OCYLLEeCTBRSAETCS
B TeYeHWe BCero cemecTtpa npu npoBefeHun ayauTOPHbIX 3aHATUI, nokasatenem OM
ABNAETCA BbINOSIHEHWE TECTOBOrO 3aJaHud, HanucaHwe KOHTPOSibHOM paboThl,
BbINOMNHeHne nabopaTopHbIX paboT, ouddepeHUnpoBaHHbIN 3a4eT.



ManVILI,a COOTBETCTBUA pe3ynbTaTtoB Oﬁy‘-IeHVIFI, nokasarenem, Kputepmem m WKasn OUueHKU

Pe3synbTatbl 06y4YeHus (Ha OCHoBe
06006LLEeHHbIX KOMNEeTeHL )

Mpeamet
OLIeHKH
(npoAykT
mnu
npouecc)

MokasaTenb
OLIeHKMU

Kputepuu oueHnBaHusA

LLikana oueHKun

cchopMmMpoBaHHOCTHU
KOMNneTeHLUUNn

Akapgemuyeckas
oueHKa (3auyteHo/He
3a4TeHo)

YpoBeHb 0OCBOEHUA
KOMMeTeHUun

pogheccuoHarnbHol 0essmesibHoCmu

KYJ/IbImypPHO20 KOHMeKcma

OK 01 Bbibupamsb criocobbi pewieHusi 3aday rnpogheccuoHasibHol desimesibHOCMU NpUMeHUMEIbHO K pasudHbiM KOHMeKcmam
OK 02 Ucnonb3zosampe coepemMeHHble cpedcmea Moucka, aHanu3da u UHmeprpemauuu uHgopmayuu, U UHEHOPMaUUOHHbIE MexHOoroauu Orisl 8bIrOo/IHEHUsT 3aday

OK 03 lNnaHuposame u peanu3osbiéamb CO6CMBEHHOE PogheccuoHanbHoe U JIUYHOCMHOE pa3sumue, npednpuHUMamernsCcKyto 0essmesibHOCMb 8 rMpPogheccUOHaIbHOU
copepe, ucrnosib3o8ame 3HaHUS M0 NpPasosol U huHaHCOB8OU 2paMOMHOCMU 8 PasIUYHbIX KXU3HEHHbIX cUmMyayusix.
OK 04 SgppexkmusHo gzaumodelicmgosams U pabomams 8 Kosiriekmuse u KomaHoe

OK 05 Ocywecmernsamb ycmHy U MUCbMEHHYI0 KOMMYHUKauyulo Ha eocydapcmeeHHOM f3bike Pocculickol ®edepayuu ¢ yd4emoMm o0cobeHHocmel couyuarbHo2o U

OK 07 Codelicmeosamb coxpaHeHUO OKpyxatowel cpedbl, pecypcocbepexeHuto, MpUMeHsmMb 3HaHusi 06 U3MeHeHuu Kriumama, rpuHyunsl 6epexnueoao

COBPEMEHHbIE cpencTtea " YyCTPONCTBA
MHopMaTM3auMKn; NOpsAoK WX  MPUMEHEHUS U
nporpamMmHoe obecneyeHne B MNPOGECCUOHANBHOM
1eATeNnbHOCTM B TOM  YMCME C  MCMOMNb30BaHWEM
LMpoBLIX CPEACTB.

cogepxaHue aKTyaan0|7| HOpMaTI/IBHO-I'IpaBOBOﬁ

cobecenoBaHue 1 06CcyxaeHue.

npoussodcmea, aghghekmusHo delicmeogamsb 8 Ype3dabivaliHbIX cumyayusix
3HaTb OTtBeTbl Ha | Pe3ynbTaThl [O6y4atoLwniics oTBETUN NPaBUIbHO Ha OTJINYHO OcBoeH (NOBbILLEHHbIN
aKTyanbHbI  NpPogeccuoHanbHbin U couManbHbIK — BOMPOCHI TecTa 85-100 % Bonpocos YPOBEHb)
KOHTEKCT, B KOTOPOM MPUXOAUTCS paboTaTb W XUTb; (TecT) O6yyaloLLMACA OTBETUN NPaBUIILHO Ha XOpOLLO OcBoeH (NOBbILLEHHbIN
OCHOBHbIE WCTOMHUKM MHopMaumm u pecypcbl ans| Ne 1-100 75-84,99 % BONPOCOB YPOBEHb)
peweHns 3agady u npobrnem B NpodeccuoHarbHOM . =
wnnu coLManbHOM KOHTEKCTe: anropuTMbl OBGyyarowuncs oTBETUN NpaBuIbHO Ha | YAOBNETBOPUTENBHO OcBoeH (6a3oBbIn
) _ o]

BbINONMHEHNA  paGoT B npodeccuoHanbHOn U 60-74,99 /"VBOHPOCOB ypOBEHb)
CMEXKHBIX obnacTsx: MeToab! paGoThl B OO6yyatoLmnncsa oTBeTUN NPaBUbHO HeyJoBNeTBOPUTESTbLHO He ocBoeH

... 0,
NpodheccroHanbHo M CMeXHbIX cdhepax; CTPYKTYpY MeHee 4em Ha 59,99 % sonpocos _
nnaHa ans  peweHwst 3agay; nopsgok  ouenkw| OTBETHI Ha | PesynbTarhl OBGy4valoMiiCs akTMBHO y4acTeyeT B «3a4TEHO» OcBoeH (NOBbILLEHHbIN
pes3ynbTaToB peLleHust 3adad rlpO(beCCl/lOHaﬂbHOﬁ BOMPOChHI oTBeTa Ha COGGCen,OBaHVII/I n 060y>|<,£l,eHMM, ypOBeHb)
nesTenbLHoCTY (sawmTa BOMPOCHI  [MOAFOTOBMIT  @pPryMEHTbl B MOMb3y|
HOMeHKnaTypa NHOPMaLIMOHHbIX NCTOuHMKOB,1A00PATOPHBI PEeLeHns, NPeanoXxun anbTepHaTuBbI,
NpUMEeHsIEMbIX B NMpodeccuoHanbHon aestensHocTu; X pabor) BbICNYyLUNBAN MHEHWUA APYIUX;
npuemMbl CTPYKTYPUPOBaHUS VIHd)OpMaLI,VIVI; q)opMaT Ne 151-165 O6y“|a}OL|J,V|V|Cﬂ BbINOJTHAN POJIb) «HEe 3a4YTeHO» He ocBoeH
odpopMIieHMs  pesynbTaToB MNoucka WHgopmaumm, HabnioaaTtens, He BHeC Bknaga B




[NOKyMeHTauuu; COBpEMeHHast
npodeccuoHanbHas  TEPMUHONOMNS;  BO3MOXHbIE
TpaekTopum  NPOdPECCMOHaNbHOrO  pasBuUTUS U
caMoobpa3oBaHUsA; OCHOBbI NPeANnPUHMMAaTENbCKON
\NeAaTeNbHOCTU; OCHOBbI (PMHAHCOBOW rPaAMOTHOCTY;
npaeuna paspaboTkm OGusHec-nnaHoB; MOPSOOK
BbICTpauBaHA npe3eHTauunn; KpegutHble OaHKoBCKME
NPOAYKTbI

ncuxonorn4vyeckue OCHOBbI AedaTesIbHOCTU
KONnnekTuea, ncuxonoruyeckune ocobeHHoCTH
NMNYHOCTU; OCHOBbI NPOEKTHON AeATENbHOCTU
0CODOEHHOCTU COLMANBbHOTO U KyNbTYPHOrO KOHTEKCTA;
npaBuna odOopMIIEHNA LOKYMEHTOB W MOCTPOEHWUS
YCTHBIX COOBLLEHNI

NpaBuMa 3KoNornyeckon Ge3onacHoOCTV Npu BeOEHUM
npodeccnoHarnbHoOn 0eATenbHOCTY; OCHOBHbI€
pecypcbl, 3aQelCTBOBaHHble B MPOdecCcuoHanbHOM
AEeATEeNbHOCTU,; nyTn obecneyeHus
pecypcocbepexeHus; NPUHLMMbI DepexnmBoro
npon3BoACTBa, OCHOBHble HanpaBlleHUA U3MEeHeHUs
KNMMaTU4YeCKnNxX yCJ'IOBI/IVI pernoHa.

Hay4HadA n

YmeTb

pacnosHaBaTb  3agadyy  wwvnu npobnemy B
npodeccnoHanbHOM W/MNKU  couuarnbHOM KOHTEKCTE;
aHanM3vMpoBaTb 3agadvy u/mnu npobnemy u BblAensTh
e€ cocTaBHble 4acTu; onpeaenaTb 3Tamnbl pellueHUst
3agauu; BbiISIBMATb U 3PEeKTMBHO  UCKaTh
MHdopmaLMo, HeobGXoauMYIo ONs PelleHust 3agaydu

nvnu npobnembl; COCTaBnATb MraH OeNcTBuUS;
onpegenaTe  HeobOxoouMble  pecypcbl;  BnageTb
aKTyanbHbIMU MeTodamu paboTbl B
npocheccuoHarnbHoOM " CMEXHbIX cepax;
peanv3oBbiBaTb COCTaBMNEHHbIA MfaH; OLEeHUBaTh
pesynbTat M NOCMEACTBMS  CBOWX  OENCTBUW

(CaMOCTOHTeJ'leO Mnn ¢ NOMoOLbIO HaCTaBHMKa)

onpenenAaTb 3agadn AanAa  nowucka I/IH(bOpMaLI,VII/I;
onpenenatb HeobxoaMMble UCTOHMHUKM VIH(*)OpMaLI,I/II/I;
nraHnpoBaTb nNpouecC nMNOUCKa; CTPYKTYpPUPOBATh|
nosfiyy4yaemyto Mchopmau,mo; BblaensaTtb Haunbonee
3Ha4YnMmoe B NepeyHe VIH(pOpMaLI,VII/I; OLUEeHMnBaTb

KoHTponbHble
paboThl
Ne 101-150

Pesynbtathl
KOHTPOIbHOM
paboTbl

85-100% - pabota  BbINOMHEH]
NOMHOCTbLIO; B Norn4yeckux|
paccyxaeHusax " 060CHOBaHMM
pellueHnst HeT npobenoB u oWKNOOK; B
pELUEHNN HET MaTEMATUYECKNX OLUMGOK
(BO3MOXHA OfHa HETOYHOCTb, OMMCKa,
KOoTopasi He $BNSeTCs CneacTBUEM
He3HaHUs1 UM HeNoHUMaHUs y4yebHOoro

MaTepuana).

OTJINYHO

OcBoeH (NOBbILLEHHbIN
YpOBEHb)

75- 84,99% - paborta BbINOMHEHa
MOSIHOCTBIO, HO ODOCHOBaHWA LUAroB
peLleHnsl He[oCTaTouHbI (ECNN YMeHMUe
06oCHOBbLIBaTb paccyxgeHust He
ABMNSANOCL  crneuuanbHbiM - 06beKkToM
NpoBepKK); onyweHbl opgHa owwnbka
UNn ectb fgBa — TpU Hedoyéta B
BbIKMaAKaX, PUCYHKaX, YepTexax Wnu
rpadukax (ecrnm atv Buabl paboT He
ABMANNCH  cneumanbHbiM  06bEKTOM

XOpOLLO

OcBoeH (MOBbILLEHHBIN
YpPOBEHb)




NPaKTU4EeCKyr0 3HA4YMMOCTb pPe3yibTaToOB TMNOUCKA;

npoBepKH).

OopraHu3oBbIBaTb paboTy KoNMMnektMBa W KOMaHabl;
B3aMMOJeNCcTBOBaTbL C  KOMfieramu, PyKOBOACTBOM,
KnMeHTamMu B xoae npodeccroHanbHON AesTenbHOCTU
rpaMoOTHO M3naraTb CBOW MbICIM U OPOPMASATH
MIOKYMEHTbI MO MpodeccroHanbLHON TeMaTuke Ha
rocyqapCTBEHHOM $i3blKe, MPOSIBMSATb TONEPaHTHOCTh
B paboyem Konnektmee

cobntogaTe HOPMbI  9KOIOrM4YEeCcKkor ©e3onacHoOCTy;
onpenenaTb HanpasreHusi pecypcocbepexeHns B

pamkax npodeccuoHaneHoOn  OeATenbHOCTM Mo
crneLmanbHOCTH OCYLLECTBNATb paboty C
cobnioaeHnem NPUHLMNOB Bepexnneorg

npon3BoACcTBa, OpPraHN30BbIBaTb I'IpO(beCCI/IOHaﬂbHyPO
LEeATEeNIbHOCTb C Y4YeToM 3HaHUA 00 W3MeHeHUM

KIMMMaTnU4eCcKmnx ycnosvu7| pernoHa.

BOMpockl, gonyctun 6onee 5 owmnbok

ohopMIATL  pesynbTaTbl  NOWUCKa,  NPUMEHSATH) 60-74,99% - ponyweHo Gonee ogHONW yOooOBMETBOPUTENLHO OcBoeH (6a3oBbin
cpeactBa  MH(POPMAUMOHHBIX — TEXHOMOrMn  Ans owmnbkn wunu 6Gonee OByx — TpeX YPOBEHb)
pelleHns npodeccuoHanbHbIX 3agay; MCMonb3oBaTh HeJo4YeTOB B BbIKNagkax, uYeprexax

COBPEMEHHOE nporpammHoe obecneyeHue; unn  rpadukax, Ho obydarowmics

ncnonb3oBaTb pasnuyHble uudpoBble cpeacTsa Ans o6nagaet obsasaTenbHbIMU YMEHUSIMU

peLleHns NpodeccnoHanbHbIX 3aau. Nno NpoBepsieMor TeMe.

onpefenaTb  akTyanbHOCTb HOPMaTUBHO-NPaBOBOU 0-59,99% - ponylieHbl CyLLeCTBEHHbIEHEYAOBNETBOPUTENBHO He ocBoeH
MOKyMeHTauum B NpoeCcCuoHansHon AesaTenbHOCTY; oLmbKu, nokasasLume, 4yTO

NPUMEHSATb COBPEMEHHYI0 Hay4HYI0 obyyvatoLnincs He obnagaer

NpodeccuoHanbHy0 TEPMUHOMOIMIO; ONpeaensaTb U 06s3aTeNbHLIMU YMEHUAMW MO AAHHOWA

BbiCTpaMBaTb  TpaekTopum  npocheccnoHanbHoro TeMe B NOJIHOW Mepe.

passnTnA n camoobpasoBaHus; BbIABNATH OTBeThl HA | Pe3dynbTaThl j0Oyyalowuincs  oTBETUT  Ha  BCE OTNNYHO OcBoeH (NOBbILLEHHbIN
AIOCTOMHCTBA W HeJoCTaTKM KOMMEepYecKoW WAEW;  Bonpockl OTBETOB Ha |[BOMpOChl, gonyctun He 6Oonee 1 YPOBEHb)
npe3eHToBaTb Noen OTKPbITUA COOCTBEHHOIro aena B (co6eceﬂosaH BONpPOCHI OWNOKM B OoTBETE

NPOeCCMOHanbHON  AESTENbHOCTH;  OPOPMASTH ve — obyvalomiica  OTBETMN  Ha  BCE XOpoLuo OcBoeH (NoBbILLEHHbIN
OM3Hec-NnaH; paccuMTbiBaTb pasMepbl BbiMnar Mo and.3aver) Bonpockl, gonyctun He 6Gonee 3 YPOBEHb)
NPOLIEHTHbIM CTaBkaM KpeguToBaHWs; onpeaensits| Ne 166-202 oLLINBOK

WHBECTULIMOHHYIO NPUBNEKATEITbHOCTE KOMMEPYECKNX oOyyalowuncs OoTBETU He Ha BCE| yOOBMETBOPUTENbLHO OcBoeH (6a3oBbIN
noen B pamkax npod)eccrMoHanbHOW AeATENbHOCTY; BOMPOCHI, HO B TEX, Ha KOTopble Aan YPOBEHb)
npe3eHToBaTb OunsHec-naeto; onpenenAaTb MCTOYHUKN OTBET He A0oNyCTUN OLLNBKU

(h“HaHCMpOBaHNA oOydaloWuiica OTBEeTUN He Ha BCeHeydoBNeTBOpPUTENbHO He ocBoeH




	Выбирать способы решения задач профессиональной деятельности применительно к различным контекстам
	Использовать современные средства поиска, анализа и интерпретации информации, и информационные технологии для выполнения задач профессиональной деятельности
	Эффективно взаимодействовать и работать в коллективе и команде
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	Содействовать сохранению окружающей среды, ресурсосбережению, применять знания об изменении климата, принципы бережливого производства, эффективно действовать в чрезвычайных ситуациях
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	Колебания и волны
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	Квантовая физика
	Строение Вселенной
	Колебания и волны
	Оптика
	Квантовая физика
	Строение Вселенной

	Выбирать способы решения задач профессиональной деятельности применительно к различным контекстам
	Использовать современные средства поиска, анализа и интерпретации информации, и информационные технологии для выполнения задач профессиональной деятельности
	Планировать и реализовывать собственное профессиональное и личностное развитие, предпринимательскую деятельность в профессиональной сфере, использовать знания по правовой и финансовой грамотности в различных жизненных ситуациях.
	Эффективно взаимодействовать и работать в коллективе и команде
	Осуществлять устную и письменную коммуникацию на государственном языке Российской Федерации с учетом особенностей социального и культурного контекста
	Содействовать сохранению окружающей среды, ресурсосбережению, применять знания об изменении климата, принципы бережливого производства, эффективно действовать в чрезвычайных ситуациях
	3.1 Тесты (тестовые задания)

	Дано:
	СИ
	Решение:
	S1= 240 м
	; ;
	м/с
	S2= 360 м
	t= 2 мин
	120 с
	Найти: v-?
	Дано:
	Решение:
	V0= 0
	
	м/с2
	V= 36 м/с
	t= 6 с
	Найти: а-?
	Шарик, скатываясь с наклонного желоба из состояния покоя, за первую секунду прошел путь 10 см. Какой путь он пройдет за 3 с?
	Дано:
	СИ
	Решение:
	t1= 1 c
	Запишем уравнение перемещения:
	s1= 10 см
	0,1 м
	
	t2= 3 c
	a1= a2
	С учетом знаков проекций получим:
	v01=v02=0
	
	s2-?
	Для двух перемещений имеем:
	
	
	При аварийном торможении автомобиль, движущийся со скоростью 72 км/ч, остановился через 5 с. Найти тормозной путь.
	Дано:
	СИ
	Решение:
	Ответ: 50 м
	Дано:
	Решение:
	Ответ: 3,14 м/с
	Дано:
	Решение:
	Ek= 2,4 Дж
	Из закона сохранения энергии:
	
	
	h= 1,2 м
	Найти: m-?
	Дано:
	Решение:
	t= 50⁰C
	
	
	Найти: T-?
	Дано:
	СИ
	Решение:
	p= 20 кПа
	2*104 Па
	
	n= 3·1025 м-3
	Найти: Eк-?
	Сила взаимодействия двух одинаковых точечных зарядов, находящихся на расстоянии 0,5 м, равна 3,6 Н. Определите величины этих зарядов.
	Дано:
	Решение:
	R1=3 Ом
	Ом
	Ом
	R2=4 Ом
	R3=5 Ом
	R4=10 Ом
	R5=5 Ом
	Найти: Rобщ -?
	Какая ЭДС самоиндукции возбуждается в обмотке электромагнита индуктивностью 0,4 Гн при равномерном изменении силы тока в ней на 5 А за 0,02 с?
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