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BeepeHue

MeTogmyeckme pekomeHaaumm no opraHnsaunm obydyeHunsa paspaboTtaHbl B
LEeNax oOKasaHMA NoMoLLM npenoaasatensim obuweobpasosaTeibHON AUCUUMINHDI
«®u3mMKa» B peasnsaunm KOMMIEKCHOro noaxoda K opraHuMsaumm obyyeHua Ha
OCHOBe MeToAMK npenogaBaHuA ob6Leobpa3oBaTeNbHbIX AUCUMMINH C YYETOM
npodeccnoHanbHON HaNpPaBAEHHOCTU NPOrpamm cpeaHero npodeccmoHasibHOro
obpasoBaHusA, peanmsyembix Ha 6a3e 0OCHOBHOro obuero o6pa3oBaHuUs.

N3yyeHne PU3NKM KaK HayKM 0 Hanbonee obLmMX 3aKOHAX NPUPOAbl BHOCUT
3HAYUTENbHbIA BKAaA B POPMUPOBAHME HAYYHON KAPTUHbI MUpa Yy OyayLimx
cneymanuctoB. PusnMyeckMe 3aKOHbl feXaT B OCHOBe npuHUMna paboTbl
TEXHUYECKUX YCTPOWMCTB, CPEACTB CBA3M M Nepenayvym SHepruu, TPaHCMOPTHbIX
cpeacte M ObITOBbIX TexXHUYecKUx npubopos. [MoHMMaHWE cneuuanncTamm
dun3nyeckmx 3akoHomepHocTen obecneumBaeT apPHeKTUBHOE UCMOAb30BAHNE UMM
NPUMEHSAEMOro Ha NpounssoacTee 060pyaoBaHUA, peryIMpoBaHMe U ynpasBaeHue
NPOM3BOACTBEHHbIMW NpoLLeccamm, cobatoaeHne NpaBua oxpaHbl Tpyaa.

NHTeHCcnduMKauma ©u npodeccMoHanusaums  OCYLIECTBAAIOTCA  4yepes
CUCTEMHO-AEATE/IbHOCTHLIAN U KOMMNETEHTHOCTHbIN noaxod. B To e Bpems,
n3yyeHme OU3MKM KaK OCHOBbI TEXHUKM ABAAeTca 6as3o GopmMpoBaHUA
3/1€MEHTOB 06X U NPODECCUOHA/bHBIX KOMNETEHLNM ByAyLIMX CNeuyanmnucTos.

B npumepHoi paboueir nporpamme Ofl «Pusmka» npodpeccnoHanmsaums
MONHOCTbIO WHTErpMpoBaHa B OCHOBHOE COAEpXaHMe 3a CYeT YBeNnYeHun
06bEéMa 4acoB Ha M3yyeHWe nNpPOoPeccCUOHANbHO 3HAYUMbBIX ANAAKTUYECKUX
eauHuy,.  3TO  NpeacTaBAeHO:  ypoKaMu  peweHus  nNpodeccnmoHasbHO
HanNpaB/IEHHbIX KAYeCTBEHHbIX M PACYETHbIX 33734, BbINO/JHEHNEM /1abOPATOPHbIX
paboT ¢ NnpodpeccuoHaNbHO OPUEHTUPOBAHHbLIM COAEPIKAHNEM.

OAHUM M3 OCHOBHbIX BUAOB AEATENbHOCTU CTYAEHTOB Ha YPOKax GU3IMKU
ABNAeTCcA peleHue 3agad. B copeprkaHne Kypca O «®PusmKa» BKAOYEHDI
pa3/inyHble 3a4a4n: PaACYETHble, KayecTBeHHble, rpadpuyeckme. Ocoboe mecTo
3aHMMaAlOT 3a4auyun, Mmetowme npodeccMoHasbHO HanpaB/leHHOe coAepXKaHue.
PeweHne 3aga4 cnocobCcTBYET Pa3BUTUIO Y CTYAEHTOB BHMMATENIbHOCTU, BONEBbIX
KayecTB, aHa/IMTUYECKMX CMOCOBHOCTEN, NAaMATU, YMEHMUA TPAMOTHO 0POPMAATb
peLleHne, YNTATENbCKYIO U MAaTEMATUUYECKYHO FPaMOTHOCTb.



OcBoeHMe nporpammbl  obuieobpasoBatensHo  aucumnauvHbl  (OA)
«®Pn3nKa» HEBO3MOXKHO 06€3 BK/IKYEHMA ISKCMEPUMEHTANIbHOM COCTaBASIOLWEN.
3to nposegeHne  nabopaTopHbix  paboOT,  HanpaBAEeHHbIX  KaK  Ha
3KCNepUMEHTaIbHOE NOATBEPXKAEHME 3aKOHOB PM3UKK, TaK N HA NpMobpeTeHune
npodeccnMoHanbHbIX HAaBbIKOB.

Mpyn BbINOAHEHNM NabopaTOpPHbIX PaboT NO GU3NKe M IKCNEPUMEHTANbHbIX
3agaHMi  oby4yatowmeca OCBamMBAlOT TaKME YMEHMA, KakK NaaHUpOBaHMe
3KCNepumeHTa, BbIGOp M MCNONb30BaHWE HEobXoAMMOro Ans ero NpoBeAeHus
obopyanoBaHMA, MeToAbl NMPOBEAEHUA M3MEPEHUN U 06paboTKM MNOoNyYeHHbIX
AAHHbIX, OLLEHKY TOYHOCTM NOJIly4aeMoro pesynbraTa.

B xome wu3yyeHua kypca O «®dPusmka» byaywime cneumanuctbl yyaTtcs
MCNONb30BaTb PA3HOOOPA3HbIE UCTOYHMKM UHPOPMaUUK: Tabamubl GUMYECKNX
BEMYMH, TpPadUKM 3aBUCMMOCTEN, AMaArpPaMmMbl COCTOSIHWM, CXeMaTUYeCKue
PUCYHKWN, SNEKTPUUYECKNE U ONTUYECKME CXEMbI, YTO NO3BOASAET CHOPMUPOBATDL Y
obyyarowmxca Kynbtypy pabotbl ¢ MHPopmaumen, NpeacTtaBNeHHOM B PasHbIX
bopMax, YMTATENbCKYO KOMNETEHTHOCTb.

MaTepuanbHO-TEXHUYECKOE obecneyeHune BK/OYaeT NONHOCTbIO
OCHALWEHHbIN HEOOXOANUMbBIM ANA AOCTUMNEHMA NAaHUPYyeMbIX 0bpa3oBaTe/ibHbIX
pe3ynbTaToB TEXHMYECKUM U nabopaTopHbim obopyaoBaHMeM KabuHeT dusuKu.
Kpome TOro, moxeT npumeHATbcA 0bopyaoBaHMe nabopaTtopmn AU MaCTEPCKUX
npodeccnMoHanbHOro LMK, YTO NO3BOINT HE TONIbKO CHGOPMMPOBATL Yy CTYAEHTOB
NAaHMpPYeMble ANCLUNAMHAPHbIE pe3yabTaTbl, HO U B NEPBYO OYepeab NONYYUTb
nepBuYHble NPodeCcCUMOHANbHbIE HABbIKM KaK NepBble wWwarM K GopmMMpoBaHUIO
npodeccMoHaNbHbIX KOMMNETEHLWNNA.

NHTeHCMPUMKauma K1 npodeccMoHanmsauyma  ABAAKTCA  Hambonee
3¢ PeKTUBHBIMM HaNpPaBAEHUAMM OpraHM3aLmmn obyyeHuna obuieobpasoBaTenibHOM
amcumnamibl «®nsmka» B cucteme CIO. Peanusauma 3TUX HanpaBaeHWUM
OCYLLECTBNAETCA, B TOM 4YMC/ie, MOCPeACTBOM NpoBeaeHMA BMHAPHbIX 3aHATUN.
LlenecoobpasHocTb nposegeHMa OUHapHbIX 3aHATUI obycnoBneHa pelueHuem
Lenoro paga 3ajay, Kotopble TPyAHO peann3oBaTb B paMKaxX TPAAMLMOHHBIX
noaxo4o0B: MNOBblWEHWE  MOTMBAUMKM  y4ebHOM  OeATeNbHOCTM 3@  CYeT
HecTaHO4APTHOM GOPMbl 3aHATUA; MHTErpaumMa 3HaAHMM M3 pasHbix obnacTen;
OEMOHCTPAUMA MEXAUCLUUNIMHAPHBIX CBA3EN U UX NPUMEHEHME NMPU peLueHnmn
pa3Ho0bpasHbIX NPOPEeCcCMOHANbHO OPUEHTUMPOBAHHDLIX 3a4ay; paclupeHune
Kpyrosopa; CcoO34aHMe YCAOBUMW ANA NPAKTUYECKOT0 MNPUMEHEHUA 3HAHUW.



MeToanKa opraHM3aumm n NnpoBeaeHns GMHAPHbIX 3aHATUIA BKIOYAET HECKO/IbKO
3Tanos:

- BbI6Op TEMbI, COBMECTHbI aHANMU3 MaTepmana;

- onpeaeneHmne COBMECTHbIX Lenewn;

- oTbOp cogepKaHma;

- coBmecTHoe (OopMynMpoBaHME OCHOBHbIX npobnem, maen, NOHATUMN
3aHATHUA;

- MOUCK Hanbonee paLMoHaNbHOM GOPMbI 3aHATUA;

- COBMECTHOE MN/NaHUPOBaHWE AeNeHUs 3aHATUA Ha OO0NOJHAWMe Apyr
Apyra vacTy;

- HaNMCaHMe COBMECTHOIO KOHCMNEKTA 3aHATUS;

- NPOAYMbIBaHWE MNOABNEHUA HEOXMOAHHbIX CUTyaUMN N NPOrHO3MPOBAHME
BbIXOAa M3 HUX.

Mpumep BuHapHOro 3aHATMA NpueeaeH B MpunoxeHnn 1.

OcobeHHoCTM 0b6pa3oBaTenbHOro npouecca B CMO AUKTYIOT onpeaenénHble
TpeboBaHMA K pa3paboTKe MCNONb3yeMbIX AUOAKTUYECKUX MATEPMAnoB U
OpraHM3auMm BHeayguTopHOM paboTbl obyuyatowmxca. [anee pacCMOTPUM UX
nogpobHo.



1. PekomeHaauum no pa3paboTke AMAAKTUYECKMX MAaTEPUaNoB

OnaakTMyeckme matepuanbl, NPUMEHAKOWMECA HA PA3/IMYHbIX 3aHATUAX,
CcnocobCTBYIOT aKTMBM3ALMW NO3HABATE/IbHOW AEATENbHOCTM 0Oy4YatoWmMxca, 4YTo
no3BonAeT noBbicMTb 3dPeKTMBHOCTb 06pa3oBaTeNbHOrO npouecca npwu
peannsaumm CUCTEMHO-AeATEe/IbHOCTHOrO noaxoaa B 0byyeHun.

Kpome TOro, AugaktMyeckme matepuanbl € NpodpeccMoHanbHo
HanpaBfEHHbIM  COAEP)KaHMEM ABNAETCA HeobXxogMMbIM  YCNOBMEM  ANA
peann3aumm KOMNeTEHTHOCTHOIO NoAxoaa.

Mpn NPoOeKTMPOBaHUKN 3aHATMA NMpenoaaBaTenb, Npexae Bcero, obpawiaer
BHMMaHWEe Ha LenecoobpasHOCTb MCMNONb3yeMbIX AWOAKTUYECKMX MaATepPUanos,
YTO NO3BO/SAET pPeann3oBaTb WMHPOPMAUMOHHYIO PYHKUMIO 0bOyyeHua. TaKowm
BO3MOXHOCTblO  0b6slafiaeT  NpUMMeEHeHWe, Hanpumep, MeToda  KeWncos,
CUTYaUMOHHbIX 3aJaHWKi, a TaKXe MPOCMOTP BUAEOPOAUKOB. [pumep
MCNONb30BaHMA B KayecTBe AMAAKTUYECKMX MaTepuanoB Npe3eHTaumMm M Kenca
npuBeaéH B TEXHONOIMYECKOM KapTe YypoKa no Teme «[IpOBOAHUKN U
ANINEKTPUKNY» (cm. MpunorxkeHue 2).

Ha sTom ypoKe obyvatowmecs Ha 3Tane M3yyeHUA HOBOro maTepuana
NPOCMaTPUBAOT MNpe3eHTaunio M OTBEYalT Ha BOMPOCbI, MOCTaB/IEHHbIE
npenogasatenem. 3TO HanpasAAeT MO3HaBaTe/IbHYI AeATeNbHOCTb CTyAEeHTOB,
obecneymBaeT aKTUBHbIN NPOCMOTP NPEe3eHTaLMn U B TO e BPema NO3BONAET UM
CaMOCTOATE/IbHO NONYYUTb HOBbIE 3HAHUA.

KencoBble 3agaHuA moryT ObiTb pa3HOObOpa3HbiMM, MNPEeACTaBNATb KaK
6bITOBblE, TaK M MPOU3BOACTBEHHbIE CUTyauuu, Npubnaukaa Hayky ¢OU3MKY K
YKMU3HEHHbIM CUTYaALMAM.

B npouecce nony4yeHMA HOBbIX 3HAHWIA BaXHYD pPONAb  Urpaet
CTPYKTYpUpPOBaHME Yy4ebHOro maTtepuana, KOTOpPOE CBA3AHO C 3/eMeHTaMMm
CTPYKTYpPbl Kypca ¢pU3MKU: dU3NYECKNE TEOPUU, ABNEHUA, BENUYNHDBI, 3aKOHbI U
dopmynbl, onbITbl U Npubopbl. Ans nx 3¢PeKTUBHOrO YCBOEHUA PEKOMEHAYEM
MCNoab30BaTb 0606LWEHHbIE NAaHbl U3ydYeHus, pa3dpaboTaHHblie A.B. YcoBol.

Tak, Hanpumep, Npu n3yvyeHnn GU3NYECKoro 3aKoHa CTYAEHTbl OTBEYAIOT Ha
BOMPOCHI:

o CBA3b MexAy KaKMMWU BeNUYMHAMU (MM ABNEHMAMM) BblparkaeT
AaHHbIN 3aKOH?

o dopmynnpoBKa 3aKoHa.

o Koraa v KTo Bnepsble chOpMyaNpPOBa AaHHbIA 3aKOH?



o MaTemaTmnyeckoe BblpaxKeHMe 3aKOoHa.

o OnbITbl, NOATBEPXKAAOLLME CNPABEANBOCTb 3aKOHa.

° YUYET U MCNO/b30BaHWE 3aKOHA HA MPAKTMKE, B TOM Yucae — B chepe
byaywen npodeccMoHanbHOM AeATENBHOCTY.

° lPaHULUbI NPUMEHEHUNA 3aKOHa.

Pa3suBatowasa ¢yHKUMA obecneymBaeTcA BKAKYEHMEM B AUAAKTUYECKUE
MmaTepuanbl 3a4aHUA Ha pPa3BUTME MbILWIEHUA, BOOOpaXKeHUA, MNPaKTUYECKMX
ymeHuin. PaboTta ¢ TakKMmn 3agaHUAMM NO3BOSIAET PACLLMPUTb 30HY aKTyaNbHOTO
pa3BUTUA 0by4yaloWwmMxca, UX Kpyrosop M ChNeKTp MHTepecoB. lpeacrtaB/ieHHble
ONOpPHbIE KOHCMEKTbI, COAEPKAT CUCTEMY Pa3BMBAIOLLMX 3a4aHUMNA.

OAWMH M3 TaKMX KOHCMeKToB (No pasgeny «ArperaTHble COCTOAHMA
BewecTBa») npueseaéH B MpunoxkeHmn 3. B HEM npeacTaBieHbl BCE OCHOBHbIE
TUNbl  33a4aHUN, NpPUMeHAemMble npu  o0byvyeHun GU3NKe: KayYeCTBEHHbIE,
pacyéTHble, rpaduyeckne 3agayM, a TaKKe 3a4aHUA Ha GopmMpoBaHMe
METOLO0N0TMYECKMUX YMEHUN.

B pamKax peanusaumMm  CUCTEMHO-AEATeNbHOCTHOrO  noaxoga vy
obyyvatowmxca dopmupyeTca cCnocobHOCTb K peLleHnto y4ebHO-No3HaBaTe/IbHbIX U
y4yebHO-npakTu4ecknx 3agay. Nostomy HeobxoaAMMO HayuYUTb CTyAEHTOB OOLMM
noAxo4am K pelleHnto pasinyHbiX GU3nYeckmx 3aaad. [ns aToro gMaakTnyeckme
MmaTepuanbl AOSIKHbI BKAKOYATb Cheaytolme 3agaHma:

o Ha paboTy ¢ ycnoBmem 3agauym: 4TO NPOMCXOAMT B 3TOM 3apaye, O
KaKMX ABMIEHUAX WAWN CBOMCTBAxX Ten B Hel roBoputca? O6BACHUTE 3HAYeHue
TEPMWHOB, BCTPEYAIOLWMXCA B YCNAOBUW. ITO 33[aHME 3aBEPLUAETCA 3aMnUCbio
KPATKOro ycnosus;

o PelweHne cucTeEMbl 31€MEHTAPHbIX W CTaHZAPTHbIX 3a4ay  Ans
bopMnpPOBaHNA YMEHMA BbINONHATL OCHOBHble OMepauuu, BXxogAwne B
AEeATeNbHOCTb NO pelleHnto 3a4a4. K Takum onepaumam MOXKHO OTHECTU NepeBos,
eaMHUL, BE/INYMH, NOCTPOEHME PUCYHKA (cxembl, rpaduKa, xoga nyyeit), 3anucb
HeobxoAMMbIX ANA PeLleHUA YPaBHEHUM U POpPMYA, HaxoKAaeHue TabauyHbIX
3HQYEeHMN  BE/INYMH,  BbIMOJIHEHME  MaTeMaTM4eckux  npeobpasoBaHUi,
NOACTAHOBKA BENMYMH B KOHEYHYIO GOpPMYAYy U NONYyYEHME 3HAYEHUS MCKOMOW
BEMYUHbBI. U ecnmn npegblaywmii aTan peweHns 6bin Ka4eCcTBEHHO BbIMNOJ/IHEH, T.€.
onpeaeneHo ABfeHWe (CBOMCTBO), O KOTOPOM FOBOPMUTCA B 3aZadye, TO Ha 3TOM
sTane QopmupyeTca ero maTemaTmyeckas mogesnb. Bbibop wncnonbyemoro



3aKoHa (popmysibl) onpeaenaeTcs MMeHHO ONMUCAHHbIM IBJIEHMEM, @ HE NMOUCKOM
dopMy/ibl, B KOTOPYHO MOXHO BTUCHYTb BCE M3BECTHbIE B 3a434€ BE/INYUNHDI;

o BbinonHeHMe 6onee CNOXHbIX 3a4ad, BKAOYawWmMx 2 — 3 6a30BblIX.
Ha aTom aTane obyuvatowmecs yyaTcs aHaM3MPOBATb YCI0BUE CNOXKHOM 3a4au4M,
packiaabiBas ero Ha cuctemy 6onee npoctbix. Nones3Ho npu aTom PpUKCMpoBaTb
NNaH peLleHMAa C yKasaHWMeM SfABNEHMW, O KOTOPbIX FOBOPUTCS B 3ajadye, U
MCNONb3yeMblX 3aKOHOB;

o BbinonHeHMe 3a4aHMIt Ha cocTaBneHMe 3agay. ITo — 3a4aHus
TBOPYECKOrOo YPOBHA, Mo3BoAsowme obydarowmmea umsberkaTb PYTUHHOIO
PEeLEHNA U NPOSABUTb KPeaTUBHOCTb. MOXHO NpeanoXnTb COCTaBUTb 3a4ayy C
onpefenéHHbIM  OTBETOM, C WCMNOAb30BaHMeM Tabauy uwam  rpadumkos
3aBucumocTent. lNpeobpasoBaHne 3agaum noapasymeBaeT M3MeHeHue ¢opMmbl
npeabAsaeHNsa MHPOPMaLLMM B YC/IOBUU, A TaKKe pa3BUTUE €€ coaepKaHUA.

Ocoboe BHMMaHMe cnenyeT yaensaTb KAa4eCcTBeHHbIM BOMPOCaM M 3aga4am,
TaK KaK MMEHHO pelleHMe KayecTBEeHHbIX 3a4a4y cnocobCcTByeT OCYLLECTBNEHMUIO
AVAAKTUYECKOro NpUHUMNa eAMHCTBA TEOPUM M NMPAKTUKKU B npouecce obyyeHun
du3nKe, ABNSETCA OAHUM M3 BaXKHbIX NMPUEMOB MOAUTEXHUYECKOTO 0by4eHus,
npeaynpexagaet Gopmannam B 3HaAHMAX CTyAeHTOB. KauyecTBeHHble 3agaun ¢
NPOM3BOACTBEHHbIM COAEPHKAHNEM 3HAKOMAT CTYAEHTOB C TEXHMKOM, paclIMpsIoT
MX KpYyrosop, ABAAKOTCA OAHUM W3 CpPeacTB NOATOTOBKU CTYAEHTOB K
NPaKTUYECKOM AeATeNbHOCTM NO CBOEN cneuunanbHocTu. Mpenogasartento cneayet
OTKpPbITO 0b6CyXAaTb C rpynnoi 0CO6EeHHOCTU KaYeCTBEHHbIX 3a4a4y, UX CTPYKTYpyY
M MeToAMKY pelweHusa. [axke Hebonblas MpPaKTMKa WCNOAb30BaAHMA 3TUX
NPUeMoB MOKa3bIBAET, KaK BO3pacCTaeT MHTepeC CTYAEeHTOB K aHanu3y Gpusnyeckunx
CUTyaumit. AHANUTUKO-CUHTETUYECKUI MeTO[, pelleHUs KayeCTBEHHbIX 3aAad
MOYHO NpeAcTaBMTb B BUAE NATM 3TanoB.:

1. 3HAaKOMCTBO C yCNOBMAMMW 3adaum (4TeHMe TeKkcTa, pas3bop 4yepTexka,
n3yyeHune npnbopa u T. n.), yaiCHEHMe raBHOro BONPOCa 3a434mM (YTO HEM3BECTHO,
KaKoOBa KOHEeYHas LeNb pewweHna 3aga4m).

2. Oco3HaHMe ycnoBuMi 3agaum (aHanu3 AaHHbIX 334a4n, GU3NYECKUX
ABNEHWIN, ONUCAHHbIX B HEN, BBEAEHME A0NOJNHUTENBHbIX YTOYHAOLWMX YCNOBUN).

3. CocTtaBneHue nnaHa peweHus 3agaum (Bbibop M  dopmMyanpoBKa
$U3NYECKOro 3aKOHa WAM onpedesieHnsA, COOTBETCTBYHOWMX YC/IOBUAM 3a4auu;
YCTaHOB/IEHNE NPUYMHHO-CNEeACTBEHHON CBA3M MEXAY NOMMYECKMMM NOCbIIKaMM
3agaum).



4. OcywecTtBneHMe nnaHa pelweHua 3agayvn (CMHTE3 AaHHbIX YC0BUS
3a/a4n ¢ popMyIMPOBKOIM 3aKOHa, NOly4eHNe OTBETA Ha BOMPOC 3a4a4u).

5. [MpoBepka oTBeTa (NOCTaHOBKA COOTBETCTBYHOLWLEIO (UINYECKOTO
3KCNepMMEHTa, pelleHne  3agaunm  gpyrum  cnocobom, conocTassieHUe
NoJlyYEHHOro OTBETa C O6WMMKM NpUHUMNAMKU GU3MKU (3aKOHOM COXpPaHEHWUS
3Hepruun, maccol, 3apsaaa, 3akoHamu HoetoToHa 1 ap.)).

Mpumep  peleHnA  KayecTBEHHOM 3adauM C  npodeccMoHaNbHOM
HanpaBJ/IeHHOCTbIO NpueeeH B lNpunoxeHunn 4.

CopeprkaHue ANMAAKTUYECKMX MaTepuanoB MOXKET OblTb aApecoBaHO
pa3HbIM rpynnam oby4yatlowmxca: Kak cnaboycneBalowmm CTyaeHTam, Tak W
MOTUBUpPOBaHHbIM. penoaasatenem MoryT pa3pabaTbiBaTbCs M UCMNO/Ib30BATLCA
OVOAKTUYECKME MaTepuasnbl, Hanpas/ieHHble Ha /AWKBMaauuio npobenos B
3HAaHMAX WAM NOAFOTOBKY K onMmnuage no ¢usuke. Bcé 310 nossondet
peann3osBaTtb AgupdepeHUMPOBaAHHbIN AN MHANBUAYAIbHbIN NOAX0A B 06yyeHuu.

MpumeHsemble B npenogaBaHum Kypca O, «®dPusmka» [upakTuyeckume
MaTepuasibl MOTYT TaK¥Xe BKAKYATb:

o TECTbl, CNNOWHbIE W HEeCn/oWHble, TO eCTb CoAeprKalme
nHpopmaumio, npeactaBieHHyto B dopme Tabnuu, rpaduKos, CXeM,
WANOCTPALUN N T.4,;

o aNIrOPUTMbI, WHCTPYKUUM, PEKOMEHAAUMM no paboTe C TEKCTOM,
BbIMNO/IHEHMIO 334aHMN UNM NabopaTOpPHbIX PaboT;

o 06pasubl pelweHnsa 3agaHnin, dopmbl Nan WabAOHbI OTYETOB;

o 3a/1aHMA PA3HOro YPOBHSA C/IOXKHOCTU; KNHOYM K PeLLeHUIO U OTBETbI.

B TMNpunoxennn 5 npuBegeHoO 3agaHMe Ha  dopmupoBaHue
eCcTeCTBEHHOHAY4YHOM rpaMoTHOCTM obyyatowmxca. JaHHoe 3aaaHue paspaboTaHo
Ha OCHOBe TeKCTa oAHOoro w3 BapuaHToB BIP. [Ouaaktnyecknt matepuan
coaepXuT unHpopmaumto 06 ycTtporctBe M nNpuHumne paboTtbl npubopa
(nblnecoca), NpUHUMNMANbHYIO CXxeMy W NpaBuaa ero aKkcnayaTaumu. K Tekcrty
COCTaBNEHbl 334aHMA, ABA M3 KOTOPbIX — Ha HaxoxaeHwe MHbOopMaALMKU, ABHO
npeacraBneHHon B Tekcte. 3agaHme Ne3 npeanonaraet GopmmpoBaHUE YMEHMUA
NPOrHo3mMpoBaTb PaboTy YCTPONCTBA B M3MEHMBLUMXCA yCNoBUAX. 3agaHma Ne 4 —
6 - MOBbIWEHHOIO YPOBHA CAOXHOCTK, Tpebylowmne NPUMEHEHUS He TO/bKO
NHPOpPMaLUK, COAEPKALLENCA B TEKCTE, HO M UMEIOLLMXCA Y CTYAEHTOB 3HAHUM.
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B MpunoxeHnn 6 npuseneH NpuMep MHCTPYKUMK K nabopaTopHoM paboTe
n cxema ot4yeTa. Mpum BbinoNHEHUM NabopaTopHbIX paboT obyyatowmecs noayyatort
MEeToANYECKNE PEKOMEHAALMN, CoAepKaLLne 3a4aHNS:

° Chopmynunpynte uenn BbinosHeHUA nabopaTopHoM paboTbl;

o OnpepeneHne Heobxoaumble Ans eé nposedeHus npubopbl u
mMmaTtepuanbl;

o CocTaBbTe N/1aH NPOBeAEHMA IKCNepmMmeHTa (-0B);

o BbinonHUTe 3KcnepumeHT (-bl), TO ecTb npoBeguTe HabnogeHue,

namepeHne w PGUKCMpoBaHWE nony4aemon UHOOPMAUMM (CXeMbl, 3anucb
pe3yNbTaToB U3MEPEHUIN N T.4,);

o MpoBeguTe matemaTuyeckyto 0b6paboTKa pe3ynbTaToB U3MepPeHUM
(BbluMCANTE  CcpegHee  3HAYeHWE  WU3MEPEHHOM  BE/IMYMHbBI,  pPaccymUTanTe
NOrpPeLHOCTM U3MEPEHUIN, MOCTPOMTE rpadumK);

o BbINONHUTE aHANM3 NONYYEHHbIX AAHHbIX;

° CopmynnpynTe BbiBOA,

2. PekomeHpauMm no nOAroToBKe 3agaHUM [NA  CaMOCTOATENbHOro
BbINOJIHEHUA

[aHHble peKoMeHZauun Hanpas/ieH Ha AOCTUXKEHME LeNen KayeCTBEHHOMN
NOAroTOBKM cnewmanncTos-npodeccMoHanos, aKTUBHOEe BKAOYEHUe
obyyaloWmMxca B CO3HATENIbHOE OCBOEHMEe  cogepKaHua  obpasoBaHuA,
obecneyeHne MOTMBALMW, TBOPYECKOE OB/IAJEHNE OCHOBHbIMM crocobamm
byaywen npodeccMoHanbHOM aeATenbHOCTU. [aHHbIM  BWUA, AeATeNbHOCTU
BbINONHAETCA CTYAEHTOM CaMOCTOATE/IbHO NO 33a4aHUI0 NpenoaasBaTensa n nNpu ero
MEeTOANYECKOM PYKOBOACTBE.

Lenn camoctoatenbHom paboTbl CcTyaeHTOB B npouecce wusydyenua O[]
«Punsmka»:

° npuobpeTeHne HOBbIX 3HAHWUW, YMEHWUN W 3SNEMEHTOB OOLWUX U
npodecCcnMoHaNbHbIX KOMNETEHLMN;

° NPUMeHeHUe U cucTeMaTmn3auma NOJIyYeHHbIX pe3ybTaToOB OCBOEHUA
O «Pusmnka», ux paclmpeHue u yrnyoneHue;

° dbopmmnpoBaHMe yMeHWUIH NOMCKA, OTOOpPaA, aHanM3a U KPUTUYECKOro
OCMbICNEHNA MHPOPMALUU, YMEHUA MCNONb30BATb AOMNO/IHUTENbHbIE UCTOYHUKM,
CMPaBOYHYIO U CNeunanbHyo 1nTepaTypy;
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J pa3sutne motusauum usyyeHua Of] «PusmKa», NO3HaABATENLHOrO
NHTepeca, NOHMMaHUA CBA3N M3ydaemoro cogepkaHna Ol «Pusmka» ¢ byayuen
npodeccuert, CamoCToATENbHOCTU, OTBETCTBEHHOCTY;

L4 (I)OpMMpOBaHMe KpeaTUBHOCTU N KPUTUHECKOTO MbILLINEHNA,
L4 Camopa3BnTne, CamocoBsepeHCTBOBaHME N CaMmopeainsauna,;
L4 pa3BUTUE NMPOEKTHO-UCCNEOOBATE/NBCKUX YMEHMﬁ.

Mpwn opraHmsaummn paboTbl (3ag4aHNA AN CAMOCTOATENIbHOIO BbIMOJHEHUS)
CTYOEHTOB NpenoaaBaTeNb OO/KEH ONpeaenvTb eé cogepraHme u obbvem;
GOpMbl KOHTPONA W OUEHKM pe3ynbTaToB; BbibpaTb Heobxogmmoe yyebHO-
MEeTOAMYECKOE U MaTePUaNbHO-TEXHMYECKOE obecnedeHme; npogymaTb Gopmbl U
TEXHONOTNM €€ peannsaumn.

Hanpumep, npu  camocCToATe/IbHOM pabote ¢  uMHPopmauuen
npenogasaTtento HeobXogMMO COPUEHTMPOBATb CTyAEeHTa, HanpaBUTb €ro
AEeATEeNbHOCTb HA BblAeNEeHUe MABHOMO B TEKCTE, OCMbICIEHME U NpeacTaBieHne
NONYY4EHHON MHPOPMALMM B PaA3INYHbIX GOPMax: COCTABUTb MJIAH, KOHCMEKT,
NPOBECTU MAPKUPOBKY TEKCTA; HAMTU B TEKCTE W BbINMCaTb ONpeaeneHun
dU3NYECKMX ABNEHUIN (BENMUYMH), CBOMCTBA WAN OCODBEHHOCTU U3yYaembix
00bEeKTOB, MaTeMaTUYeCKyl0  3anucb  PU3MYECKOro  3aKOHa, OMUCaHue
3KCMEePUMEHTA WAM aNTOPUTM  pPEeLleHUAa 3a4aHuA; CTPYKTYpPUMPOBaATb TEKCT,
CcoCTaBMB rpad-cxemy, OMOPHbLIN KOHCMEKT, 3anosHMB Tabnuuy; OTBETUTb Ha
BOMPOCHI, peWwunTb 33a4ayu; CO034aTb MPE3EeHTAUUID MO COAEP!KAHUID TEKCTa WU
npouue.

B npouecce wu3lyyeHus o¢U3MKM Hambonee pacnpocTpaHEHHoU dopmoi
330aHMN  ONA  CAaMOCTOATENIbHOTO BbINONHEHUA ABNAETCA peleHuMe 3ajaud.
PekomeHayeTca cuCTeMy 3agaHWUKM, npegsiaraemMblXx AN8  CAMOCTOATENbHOrO
peleHna, CTpPoUTb Ha ocHoBe pgudpdepeHuMaunum no YPOBHAM CNAOXKHOCTY,
cobntogan NPUHUMN MUHUMAKCA: 06A3aTeNbHbIM MUHUMYM — 01 BCEX CTYAEHTOB,
AONONHUTENbHbIE 334341 — AN MOTUBUPOBAHHbIX 0byYaroLWwmxca.

Ona nosblweHMA 3POEKTUBHOCTM CAMOCTOATENIbHOIO peLleHuA 3aaad
MOXHO WCMONb30BaTb 33aJ4aHWA, CTMMY/IMpPYIOLME MNOWUCK OTBeTa. Hanpumep,
NPessioXUTb aNroOpuTM peleHMA 33a4ayvM Ha MPUMEHEHMEe BTOPOro 3aKoHa
HbloTOHa K ABUXEHMIO aBTOMOBMAA NO OKPYKHOCTY:

° NPOAHANU3NPYNTE TEKCT 3343a4N: O KAKOM ABMEHMUWN UIN CBONCTBE TenN
B HEM MAET peyb? YTo Bam M3BECTHO 06 3TOM ABNEHUU AN CBOICTBE?

° nonbITankTecb 3Ty 3a4a4y pa3butb Ha ABe 6osee NPOCTbIX;

12



o COCTaBbTE NNAH pelleHnA 3a4a4u;

o YKaXKute Cunbl, AEWUCTBYlOWME HA aBTOMOOW/Ib, U HanpaB/ieHUe ero
YCKOPEHMUS;

o 3aNUIIMTE 3aKOHbl AMHAMMKM U KUHEMATUKKM, KOTopble Oyaerte
MCMONb30BaTh;

o BbINO/IHUTE NPOELMPOBAHME YPAaBHEHWNI Ha OCH;

o pewnTe ypaBHEHUS;

o nposepbTe NONYYMUBLLUIACA Y BaC OTBET.

MNHTepecHbIM 3aaaHnemM ANa CTYAEHTOB ABNAETCA COCTaBAeHWe 3a4a4 (B TOoM
yncne — ¢ NnpodpeccMoHalbHO OPUEHTUPOBAHHbBIM COAEPHKAHMEM) UM KEMCOB MO
N3y4yeHHOM TemMe U uX peleHne. Ha cnegytollem ypoKke MOXKHO NPOBECTU KOHKYpPC
Ha AyyWYyl «CTyAeHYecKyto» 3agady (MAM KeWc) no corlacoBaHHbIM €O
CTYAEHTAMW KPUTEPUAM OLLEHNBAHUA.

Ba)kHOM cocTaBaAowen BHeayaAUTOPHOM paboTbl ABNAETCA NPOEKTHas
AEeATeNbHOCTb CTYAEHTOB. OpraHusaums NPOEKTHO-UCCNeA0BaATENbCKOM
AEATEeNbHOCTU OTHOCUTCA K Hambonee 3sddeKkTMBHbIM cnocobam opraHM3aLmn
NMO3HABATE/NIbHOTO MNPOLLeCcCa, HANPaBAEHHbIM Ha AOCTUXKEHME NAaHUPYyEMbIX
pe3ynbTaTos. B paMKax  peanusauum  TpeboBaHMi  deaepanbHOro
rocyaapcTBeHHoro obpasoBaTeNibHOro CTaHAapTa cpeaHero obuero obpasoBaHmA
yyacTMe B TMNPOEKTHON [AeATeNbHOCTM nBAseTcA o06a3aTenbHbIM AN Bcex
obyyalolWmMxcas M NO3BONAET OLUEHUTb KaK  AUCUMNAMHApHble, TakK W
MeXKANCUMNANHAPHbIE pe3ynbTaTbl 06yyeHus.

OcobeHHOCTb NPOEKTHOM f[eATeNnbHOCTM O0byyarowmxca - NOAyyYeHue
NPoAyKTa, 06becneymBaloLLErO peLlleHme 3a4a4 NPOeKTa U MMEIOLLLErOo KOHKPeTHOoe
BblparkeHne (Mogenb, cxema, anbbom, MNamATKa, KBECT, CaWT, NPOrpaMMHOE
obecneyeHune 1 nNpou.).

MpoeKTHaa [AeATeNbHOCTb MOXKeT OblTb KaK BHEYPO4YHOW, TaK U
OCYLLECTBAATbCA Ha Yypoke. Ha 3aHATMAX NpOeKTHas AeATeNbHOCTb MOMKET
BbINONHATLCA Kak B MUKpOrpynnax, Tak U B rpynne B LE/IOM, @ BO BHEYPOUHOI
AEeATeNbHOCTUM - 3TO MNOAFOTOBKA MHAMBMAYyaNbHOro npoekTa. [puBeaém
NPUMEpPHDbIN NepeyeHb BONPOCOB A1A NOAFOTOBKU CTYAEHTOM MHAMBUAYANbHOIO

NpoeKTa.

o MpoaHanusunpynTte cuTyaunio n cbopmyampymnte npobaemy.

o CaoenanTe NporHo3 Ha OCHOBE aHa/M3a NOCNeACTBUM CyLLECTBOBAHUSA
npobnemsi.
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° CodopmynunpyiTe Lenb 1 3a4a4m BbINOJHEHNSA CBOErO NPOEKTa.

° OnuwuTe, Kak b6blna NocTpoeHa paboTa Mo AOCTUKEHUIO LLEeNN.

o MpoaHanusunpyiTe NyTM NpPeoaoneHnsa TPYAHOCTEN NPU BbINOJAHEHUN
NpoekKTa.

o O60CHYNTE 3HAYMMOCTb NONYYEHHOTO NPOAYKTA.

o CaenaiTe BbIBOZ O AOCTUNKEHUN LLE/IM NPOEKTA.

ObpaliaeM BHMMaHME Ha YacTo BCTpevalolwmeca OWMOKM B NpoeKTax
obyyarowmxca:

o Heyaa4yHaa GopMynIMpPOBKa TEMbI NPOEKTA;

o HECOOTBETCTBME Le/IM NPOEKTA ero Teme;

o HeBepHasA MHTepnpeTaLmnsa NONYYEeHHbIX Ppe3y/bTaToB;

o HEeCoOTBETCTBME BbIBOAOB W pe3y/nbTaTOB MPOEKTa ero uenam wuau
Teme.

TakMm 06pa3om, HanpasAAs CaMOCTOATENbHYIO AeATeNbHOCTb CTYAEHTa,
npenogasatenb A06MBaeTCA NOBbIWEHMA KavecTBa m3ydeHma Ol «Pusmka» 3a
CYET NOBbIWEHMA MOTUBAUUM ODyYalOLWMXCA, PA3BUTUA Y HUX NO3HaABATE/IbHOro
NHTepeca, BOObparkeHMA, MbILLNEHUA, OCO3HAHWUA CBA3M U3Y4aeMOro CoAepKaHMA
c nx byaywen npodeccueir, ymeHuin pabotatb ¢ MHGOPMaLMeEN, NPeaoCTaBAEHUS
CTYAEHTAM BO3MOXHOCTEN A1 CAMOPa3BUTHSA.
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3. PekomeHayemble neyaTtHble u3aaHua no peanusauumn

obweobpasoBatenbHOM AUCLUNNHDI
OCHOBHbI€ UCTOYHUKMU:

1. Msakuwes, . f., byxosueB, b. b., Cotckmii, H. H. / MNoa pea.
MNapdeHTbeBon H. A. dusunKka. YuebHuk gna 10 kn. — M.: N3paTenscTBo
«[MpocBeweHune», 2019. —416c.
2. Msakvmwes, . ., byxosues, b. b., YapyruH, B.M. / MNop pea;.
MNapdeHtoeBont H. A. ®usmka. YuebHuk ana 11 kn. — M.: U3paTenbCcTBo
«MpoceeweHne», 2019. — 399c.

AononHutenbHble UCTOYHUKMU:

3. Omutpmnesa, B. ®. dusmka pana npodeccun u  cneunmanbHOCTEN
TexHu4yeckoro npoduna: yd4ebHUK ana o6pasoBaTeNbHbIX YyYpeXAeHUN
HayaNbHOTO UM cpegHero npodeccMoHanbHOro obpasoBaHus / B. .
Omntpuesa. — 2-e nsa., ctep. — M.: 3paatenbckun ueHTp «Akagemuar», 2019.
- 448 c.

MNepeyeHb NHTEepHeT-pecypcoB:

1. EpmHas Konnekuma undpoBbix 06pa3oBaTe/IbHbIX PECYPCOB. — Pexum
poctyna: http://school-collection.edu.ru/catalog/pupil/?subject=30 (naTa
obpaweHuna: 29.08.2022);

2. KM-wkona. — Pexum pgoctyna: http://www.km-school.ru/(aaTa
obpauweHus: 29.08.2022);

3. OTtkpbiTaa ¢dusunKa. — Pexkum poctyna: http://www.physics.ru/courses/
op25part2/design/index.htm (naTta obpauwieHuna: 29.08.2022);

4. NMnatdopma fAKnacc — Pexkum poctyna: http://www. yaklass.ru
/(naTaobpaleHua: 29.08.2022);

5. Poccuickan 9N1EeKTPOHHaA LWKoNa - Pexxmnm AocTtyna:
http://www.resh.edu.ru/(aata obpauweHuns: 29.08.2022);
6. ®usmka.ru. — Pexum poctyna: http://www.fizika.ru (pata

obpaweHna:29.08.2022);
7. ©UNU (BNP 11 knacc) — Pexkum poctyna: http://www.fipi.ru
/(naTaobpaleHuna: 29.08.2022);
INEeKTPOHHbIN y4ebHUK — Pexknm poctyna: http://www.physbook.ru/(aaTa

obpaueHus: 29.08.2022).
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3aknouyeHune

Bonpoc KayectBa obpa3oBaTesibHON NOAMOTOBKM ByayLimMX cneuyManncTos —
KomMmneKcHas 3agada cuctembl CMO. PeweHnem gaHHoM npobiembl MOXKET ObITb,
cpegu npoyero, pa3paboTKa KAYeCTBEHHbIX AWAAKTUYECKMX MaTepuanos u
peKoMeHZaLmMn No NoAroToBKe 3a4aHNM ANA CAMOCTOATE/IbHOTO BbINO/IHEHMA.

B COBPEMEHHOM nHPopmaLMOHHO-06pa3oBaTeNbHOM cpepe
obpa3oBaTesibHOM OpraHM3auMM  AUOAKTUYECKME MaTepuanbl  He  TO/IbKO
NO3BONAIOT OCBOMUTb M 3aKpenuTb MaTepuan Kypca ¢pU3MKKM, HO M Co34aTb
MOTMBALMIO  M3YYEeHMA  OUCLUUMNAWHBLI, aKTUBM3MPOBATb  MNO3HaBaTe/IbHYO
AEeATeNbHOCTb CTyAeHToB UM obecneunTtb e€é ycnewHocTb. BkatouyeHne B
cogepaHue  OMAAKTUYECKMX  MaTepuanos MeXANCLUNANHAPHOTO 7
NPodeccMoHanbHO OPMEHTUMPOBAHHONO COAEPKAHMA  OenaeT  BO3MOXHbIM
peann3aumo MHTEHCMPUKaLMKN 1 npodpeccuoHanmsaumm obyyeHums.

Ocoboe BHMMaHWe npu pa3paboTke ANAAKTUHECKMX MAaTEPUANOB yaenseTca
BAPWATMBHOCTM MX coAeprkaHma, obecneymBatowen MHAMBUAYANN3NPOBAHHbIN
wnn - gnpdepeHUMpoBaHHbIM noaxod. ITO N0O3BONAeT CTyAeHTy BbibupaTb
cogepaHume B COOTBETCTBMM CO CBOMMM MWHTEpecaMn W CTPEeMIEHUAMMU,
NPOAYKTMBHO paboTaTb Ha NPOTAXKEHUM YPOKa, OO bEKTUBHO OLEHUTb Pe3ynbTaThbl
cBOEro TpyAaa.

B npouecce noaroToBKM 3aAaHWI AN CAMOCTOATENbHOMO BbINOJHEHMUA
npenogaBaTento TaKXKe HeobXxoAuMMO YYMTbIBATb CheunduKky AUCLUMNANHBL U
NHAMBUAYaANbHble OCOBEHHOCTM CTyaeHTa. BaXHOW uYacTblo AeATeNbHOCTU
npenogasatens ABAAETCA METOAMYECKOE COMPOBOXAEHWE CAaMOCTOATE/IbHOM
paboTbl 0byyatowmxca B Lenax NOHMMAHUA CTyAEeHTAaMM ANA Yero, YTO U KaK OHM
aenatot. Moatomy pa3paboTka U NpUMEHEHNE METOANYECKMX PeKOMeHAaLMn Ann
0byYaloWMXCA MO BbINONHEHUIO PA3/IMYHbLIX BUAOB BHEayaAUTOPHOM pPaboThbl
cnocobcTByeT eé 6onee 3pPeKTUBHOMY M KauyecTBEHHOMY BbiNoAHeHUD. C 3Ton
LUeNnblo NPUBOAATCA PEKOMEHZaUMM MO CaMOCTOATE/IbHOMY pelleHMto 3adad,
OpraHM3aumm NPOEeKTHOM AeATeNbHOCTU CTYAEHTOB.

CoBpemeHHble  uudpoBble  pecypcbl  MOMOralT  NpPenogaBaTento
3¢ PeKTMBHO OpraHM3oBbIBaTb 06pa3oBaTeNbHbIM npouecc B 4YacTu oTbopa
cogepXaHua (Hanpumep, ANS8 CO34aHMA HECKONbKMX BAapMaAHTOB MPOBEPOYHbIX
paboT), KOHTpoNA M oueHKU. OnpeaenéHHbIMM BO3MOXKHOCTAMW B NpoLecce
dbopmunpoBaHus HOBbIX  OOpa3oBaTeNbHbIX  pPe3y/nbTaToB pacnonaraet
MCNONIb30BaHNE 3/IEKTPOHHbIX Y4eOHUKOB.
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CamocTosiTenbHaa pabota B WMHOOPMAUMOHHOM MoOJe [OQET CTYAEHTY
BO3MOXHOCTb: CaMOCTOATE/IbHO onpeaenAtb noTpebHocTb B  MHOPMaALMK,
KPUTUYECKN OUEeHMBaTb M Npeobpa3oBbIBaTb €€, NPUMEHAA B COOTBETCTBUMU
C NOCTaAB/IEHHOM ULENblo; OCYLWECTBAATb pednekcuto cobCTBEHHbIX AeUCTBUN;
MOHMUMATb CBOK JIMYHYIO OTBETCTBEHHOCTb 3a pe3ynbTaTbl AeATEeNbHOCTW.
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CN1COK peKomeHAyemMou uTepaTypbl

1. MBaHoBa E.O., Ocmonosckaa .M., Wabanumu HO.E. KoHcTpymMpoBaHue
y4ebHUKOB AOnA  peanusaumm npouecca obyyeHma B MHOOPMALMOHHO-
obpasoBaTenbHOM cpege: MoHorpadma. — WHCTUTYT CcTpaTermm pasBuTUA
obpasoBaHuna PAO, 2017.

2. Komaposa N.B. TexHonorua NPOEKTHO-UCCNea0BaTENNbCKOM

NeATeNbHOCTU WKONAbHUKOB B yciosuax ®rOC/ U.B. Komaposa. — CMN6: KAPO,
2015.-125c.

3. Ocmonosckaa W.M. [Anpaktuka: yvyebHoe nocobue. M.: PIBEHY
«MHCTUTYT cTpaTermm passuTtna obpasosaHuna PAO», 2021.— 232 ¢
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MpunoxkeHus

MpunoxeHune 1

TexHonornyeckas KapTa

Tema 3aHATUA

TpaHcdopmaTopbl

Lenun

- N3yumnTb ycTpomncTeo TpaHchopmaTopa, PacCMOTPETb NPUHLMM €ro
NEeNCTBUSA, AOCTOUHCTBA, NPaKTUUYECKOe NPUMEHEHMUE,

- PacCMOTpPETb KnaccnpumKaumto TpaHCcHOpPMaToOpOB,

- N3y4YNTb OCHOBHbIE MAapaMeTpbl TPAaHCHOPMATOPOB, KO3IPONLMEHT
TpaHchopmaunm, KO3GPUUMEHT NPMUBEAEHUA CONPOTMUBIEHUA, MOHATUE
KN4 tpaHcdopmaTopa,

- U3y4YUTb YCTPOMCTBO aBTOTPAHCPOPMATOPOB, MHOrOOOMOTOUHDIX
TpaHcPopmaTopos

CopeprKaHue Tembl

YCTPOWNCTBO M Ha3HayeHune TpaHchopmaTopa, NPUHLUN AENCTBUA,
onpeaeneHne koapdpuumeHta TpaHchopmaumm, KNI tpaHcpopmaTtopa,
KnaccuduKauma TpaHchopmMaTopoB, YCTPONCTBO aBTOTPAaHCPOPMaATOpPOB,
MHOr00BMOTOUYHbIX TPAHCHOPMATOPOB, MPAKTUYECKOE NPUMEHEHME
ABNAIOTCA OCHOBOM ANA U3y4eHUA NPodecCMOHaNbHbIX AUCLUNANH U
MeXAUCLUNIMHAPHDbIX KYpCOB:

dneKkTpobe3onacHOCTb, U3mepuTenbHasA TEXHUKA, DNEKTPOTEXHUKA,
MAK.01.03 OcHOBbI TEXHUYECKOM 3KCNAyaTaunm n obcnyknsaHus
3/IEKTPUYECKOrO M 3NeKTpomexaHnyeckoro obopygosanma, MAK.01.05

TexHONOrMYecKkoe perynmpoBaHmne U KOHTPO/Ib KaYecTBa 3/IEKTPUYECKOro
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N aNeKTpomexaHuyeckoro obopyaosanuma, MAK.02.01 Tunosble
TEXHOI0rMYeCcKne npoueccbl 06cnyKmnBaHMA 6bITOBbIX MALIWH U
npmnbopos

cnoco6cTByoT GOPMUPOBAHUIO OOLLMX KOMMETEHLUIA:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

cnoco6cTeyoT OopMUpPOBaAHUIO NPOPECCUOHANbHbIX KOMNETEeHLMU:
MK1.1,NK1.2, MK 1.3, NK 2.1, NK 2.2.

Tun 3aHATUA

KomBWHMPOBaAHHbIM YPOK

dopma 3aHATUA

BuHapHbIM ypoK (0buieobpasoBaTenbHas gucumnanHa: Pusmnka;
obuwenpodeccuoHanbHas AMCUUNINHA: INEKTPOTEXHUKA)

dopmbl opraHmMsauum yuebHo

1 AeATeNbHOCTU ®PpoHTanbHaNA; MHANBUAYANbHAA; TPYNNOBas

3Tanbl 3aHATUU

[eAatenbHOCTb NpenogaBartens AeAaTtenbHOCTb MnhaHupyemble | TUNbl OLLEHOYHbIX
CTYAEHTOB obpa3oBatenbH | MeponpUATUNA
ble pe3yabTaTbl

1.0praH13auMOHHbIN 3Tan 3aHATUA

Co3paHue pabouen 06cTaHOBKM,
aKTyanusaumua MOTUBOB y4yebHoM
AEeATeNbHOCTU U YCTAHOBOK Ha
BOCNPUATUE, OCMbIC/IEHUE

1). Mpusemcmeue oby4yarowjuxcs, 1). Mpusemcmeue

mMmomueayus. npenodasamenedl. dnemeHTbI

Npenoaasatenb pusukum (M1) OK 01.

CeroaHA y Hac HeObbIYHbIN YPOK, a Cnywarom OK 03. YCTHbIN

YPOK, Ha KOTOpOM ByayT OK 04. dpPOHTaNIbHbIN
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pPacCMOTpPEHbI BOMNPOChI,
cBA3bIBatowme pu3mnKy c BbIbpaHHOM
BAaMM CMELMNANbHOCTbIO.
MpenoaaBaTtenb 31€KTPOTEXHUKU
(n2)
CoBpeMeHHbI pbIHOK Tpyaa TpebyeT
cneuuyanucra, obnagatouwero
BbICOKOW Npo¢deccCMoHaNbHOMN
MOBUNBHOCTBIO, CMOCOBHOCTBIO
6bICTPO a4aNTUPOBATLCA K HOBbIM
YCNIOBUAM TPyAa, YBEPEHHO
BNAAEOWMMM CBOMMM
npodeccnoHanbHbIMWN 3HAHUSAMM.
Y106bI ObITL CNELUANNCTAMMU
BbICOKOIO YPOBHA HE0HXxo4MmOo
3HATb BCE O CBOEW CMeLnaNbHOCTU U
NOCTOAHHO CNeAuTb 33 BCEMMU
HOBWHKaMM, TaK KaK HayKa He CTouUT
Ha mecTe. CeroaHsa Mbl PaCCMOTPUM
Npo¢deccMoHanbHO 3HaYMMble ANA
BAC BOMpPOCHI.

ni
dneKTpuyeckana sHeprusa obnagaet
NpPenmyLLECTBOM Nepes ApyrMmu
BMOAMM 3Hepruun. Ha npeablaymx

OK 05.

MK 1.2.
MK 2.1.

onpoc
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YPOKax Mbl FOBOPWUAMK O
NPOM3BOACTBE 3/1EKTPO3HEPTUN, 0O
ycTpouncTee 1 paboTte reHepaTopa
nepemeHHOro TOKa.

lNpepnaraet BCMOMHUTb OCHOBHbIE
XapaKTePUCTMKM NePEMEHHOTO TOKa,
YCTPOMCTBO M NPUHLUN AENCTBUA
reHepaTopa. 2). Omeeyarom Ha
2). OpaaHu3yem poHManbHsIli 8orpocel

ornpoc.

Bonpocbl ana dpoHTanbHOro
onpoca:

1. Mpun KaKnMx ycnoBuAX BO3HUKaeT
MHAOYKUMOHHbIN TOK?

2. KTO 1 B KaKOM roly OTKpbIa
ABNIEHNE INEKTPOMATHUTHOM
MHAYKUNN?

3. [aTb onpegeneHune aBneHun
3N1EKTPOMArHUTHOMN MHAYKUMMN.

4. Kak Bo3HuKaet 24C nHaykumu B
HenoABWUXHbIX MPOBOAHUKAX?

5. Y710 ABNAETCA NPUUYMHOM
BO3HUKHOBeHUA 3C B ABMKYLLMXCA
NPOBOAHMKAX?

6. Kakol aneKTpnyeckom ToK




Ha3biBaeTcA NnepemeHHbIm? C
MOMOLLbIO KaKOro NPOCTOro OnbITa
€ro MOXHO NONY4YUTb?

7. Ha Kakom ABNEHUN OCHOBAHO
aencrteme Hanbonee
pacnpoCTpPaHEeHHbIX B HacToALLee
BpeMA reHepaTopoB NepeMeHHOro
TOKa?

8. PaccKaxkute 06 ycTponcTee u
NpPUHUMNE OENCTBUA
NPOMbILINEHHOrO reHepaTopa.

9. Yem npuBOMUTCA BO BpaLLeHMe
POTOP reHepaTopa Ha TeN/J10BOM
31eKTPOCTAHUMN? Ha
rMAPO3EKTPOCTaHLMN?

10. KakoBa cTaHAapTHaA YyacToTa
NPOMBILWNEHHOTO TOKa,
npMmeHaemoro B Poccum n MHormx
APYrnx cTpaHax?

MoarotoBKa K U3y4eHUIO HOBOIO
marepuana

1). OpzaaHu3yrom npocmomp posuKa
«02HU HOYHO020 20P00a»

n2

Hawa coBpemeHHaA KXU3Hb
HeBO3MOXKHa 6e3 3/1eKTpmyecTBa.

1. JaBanTte nepeyncamm bbiToBble

1). Cmompsam ponuk,
HAxX00Am 8 HEM

omeembl Ha 80MPOCsI.

Omeeyarom Ha
80rpPOCHl.

ONemMeHTbl
OK 01.
OK 03.
OK 04.

YCTHbIN
$pPOHTANbHbIN
onpoc
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NPU60opPbI, KOTOPbIM HYXKEH
3N1EKTPUYECKUI TOK.

2. Mbl 3Haem, 4YTO 4YesI0BEYECTBO
y)Ke BTOPOM BEK UCNONb3YyeT
3/1EKTPUYECKUI TOK B
NPOMbILINAEHHbIX MacliTabax.
Kako TOK Bbl 3HaeTe, U KAaKOM TOK B
OCHOBHOM HaMM UCNONb3yeTcA?

3. B uém npemmyuiecrtsa
3/IEKTPMYECKON IHEPrun nepes,
APYTMMKW BUOAMU SHEPTUN?

4. Kakoe HanpaX»eHue y Hac B
AoMax?

5. MOXHO N1 BKNOUYNTb NAMIOYKY,
PACCYNTAHHYIO Ha HanpAXeHue 6B B
3/IeKTpMYeckyto uenb 220B7?

6. Ho BeAb Mbl KaK-TO BKKOYAEM 3TU
NIaMMNOoYKn?

Kakum yctponcTtsom mbil
nosibayemcs?

2). OpaaHu3yrom obcyxcoeHue
membl U yesnet ypoKa

ni

[asaite chopmynmpyem temy
HaLLero ypoka.

2) ®opmynupyrom
memy u uenu ypoka.
3anucsliearom memy
YPOKa 8 mempaou.
lMpednazarom
80rnpocsl

OK 05.
OK 07.

MK 1.1.
MK1.2.
MK1.3.
MK 2.1.
MK 2.2.
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Kakue uenn byaem npecnenosaTb Ha
ypoke?

Kak Bbl AymaeTe, Kakme BONpPOChI Mbl
OOMNKHbI PACCMOTPETb HA AAHHOM
YpOKe.

Y10 HaM HEO6XOANMO BbISICHUTb O
TpaHcdopmaTtope?

3). Obcymcdarom u coeMecmHo co
cmyodeHmamu 0enarom 8618006,
Ymo HeobXx00UMO 8bIAICHUM®:

- Ha3Ha4eHMe TpaHcPopmaTopa;

- YCTPOMUCTBO;

- NPUHUMN AENCTBUSA;

- BUAbl TPaHCPOpPMaTOpPOB:

- NPUMEHeHue.

n2

3adaem sonpoc:

- Y10 03HayvaeT cs10Ba
«TpaHChOpPMUpPOBaATL»?
MpobnemHbiit BONpOC:

- Y70 1 3a4em Hago U3MEHATb Npu
nepeaaye sNeKTpPosHepPrnm?
MNpeanaraet BCNOMHUTb TEM/IOBOE
OEeNCTBME TOKa, 3aKOH [Koynsa-
JleHua 1 obcyantb NyTH

3a4yem HyxeH?

Kak ycmpoeH?

Kak pabomaem?
Kakue 6biearom?

[Oe npumeHaomca?
Kmo u ko20a omkpebin?

3) Yuacmeyrom e
obcyxcoeHuu
npobaemel.
Mpuxo[AT K BbIBOAY,
YTO AN YMEHbLUEHMUA
noTepb SHEpPruu
HeobxoaMmo
nepeaasaTb
3NEKTPUYECKUI TOK
NnoJ, BbICOKUM
HanpAXeHueM.
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YMeHbLUEHWA NOTepPb Npu Nepeaade
3/1eKTPO3HEpPrun

2. OcCHOBHOM 3Tan 3aHATUA

dopmupoBaHME HOBbIX 3HAHUM
n cnoco6oB AeATeNbHOCTU

ni

1). OpaaHu3yem sbicmynneHue
cmyodeHma c coobuweHuem
(onepexcarowee 3a0aHue).
Bbib6opo4HO nposepsem
8blrosHeHUe 3a0aHUA COCMasume
Kpamkul KOHCreKm no meme
«Micmopusa usobpemeHus
mpaHcgopmamopa».

2). ObvacHAomM:

ni

C nomoulbto pazbopHoro
YHUBEpCcanbHoOro TpaHcpopmaTopa
paccMaTpMBaeM YCTPOMCTBO
TpaHcdopmaTopa (OemoHCcCmpayus).

1). CmydeHm
npedcmasnaem
8bI10/IHEHHOE
onepexcarouee
3a0aHue no meme:
«Mcmopus
uzobpemeHus
mpaHcgopmamopa»
(coobweHue ¢
npeseHmavyueli).
OcmarsnbHble
cmyoeHmol
cocmasnsom
Kpamkull KOHCrekm
no meme «Micmopus
uzobpemeHus
mpaHcgopmamopa».
2). denarom 3anucu 8
mempaosix.

B3aumoodelicmsytom c

npenodaeamefle/w 60

DNeMeHTbl
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MK 1.1.
MK 1.2.
MK 1.3.
MK 2.1.
MK 2.2.

YCTHbIM
NHANBUAYANbHbBIN
onpoc

YCTHbIN
bpPOHTaNbHbIN
onpoc
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TpaHchopmaTop cOCTOUT U3
3aMKHYTOrO CepAevHunKa, Ha
KOTOpPbIN HaZeTbl ABe (MHoraa u
6onee) KaTyLWKKM C NPOBOIOYHbIMM
obmoTtkamun. OgHy ns 06MOTOK,
Ha3blBaeMyo NEPBUYHOM,
NOAK/OYAKOT K UCTOYHUKY

nepemMeHHOro HanpsXeHus. Bropyto

0bMOTKY, K KOTOPOM NPUCOEANHAIOT
«HArpysKy», To ecTb NpubopbI 1
YCTPOWCTBa, NoTpebastowme
3N1EeKTPO3HEPIUI0, Ha3blBatOT
BTOPWUYHOW.

lMpednazaem: 3apucosames 8
mempaodb ycrio8Hoe obo3HavyeHue
mpaHcgopmamopa.
LemoHcmpayusa mpaHcghopmayuu
3/1eKMpPO3HepaUU 8K/OHEHUE 8
cemeo 2upsAHObI, 3apPAOHO20
ycmpolicmea mesegoHa.
Ob6bAcHsET, 4To: AencTeme
TpaHchopmaTopa OCHOBAHO Ha
ABNEHUWN 3/IEKTPOMArHUTHOM
MHAYKUMK. MNpY NPOXOXKAEHUM
nepemeHHOro ToKa Mo NepBUYHOM

spems beceosl.
CosmecmHo
80Cnpou3so0am
nony4eHHyo paHee
UHgopmayuro 8
coomeemcmeauu ¢
yuebHol 3adauedl.

B mempaodu
3anucslearom
Ha3Ha4yeHue
mpaHcgopmamopa,
onpeodesneHue
mpaHcghopmamopa,
npuHyun delicmeus
mpaHcgpopmamopa,
yepmsam ycsi08Hoe
obo3Ha4yeHue
mpaHcghopmamopa 8
a1eKmpuyecKux
cXemanx.
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0bMOTKe B cepaevHUKe NosBAAETCA
nepemeHHbI MarHUTHbIN NOTOK,
KoTopbIn BO36yxaaet 34C
MHAOYKUMN B Kaxkaon obmoTke.
CepoeyHuK KOHUEHTpupyeT
MarHMTHOE Nnose, Tak, YTo
MArHUTHbIN NOTOK CyLLecTByeT
TONbKO BHYTPU CEPAEUYHMKA U
OAMHAKOB BO BCEX EI0 CEYEHMUSAX.
n2

CepAeyYHMK N3roTaBINBALOT U3
cnewmanbHoM TpaHchOpMaTOpPHOM
CTanun, YTo6bl yMEHbLWNTb NOTEPU Ha
nepemarHuymsanue. Ero genatot
3aMKHYTbIM — 417 YMEHbLUEHUA
paccemBaHMA MAarHUTHOIO NOTOKaA.
3adaem sonpoc:

«Kak ebl dymaeme, noyemy
cepOevYHUKU mpaHCcghopmamopos
cobuparom u3 NaacMuH
371eKmpomexHuYeckoli cmanu?»
CepAeYHUK BbINONHAIOT He U3
LeNbHOro KycKa, a HabupatoT 13
OTAENIbHbIX N30/IMPOBAHHbIX
NNaCcTUH AnAa ocnabneHms ToKos

Obcymdarom,
8bICKA3bI8AOM
npeonosnomeHus

Habnawodarom
demMoHCMpayuto
onsima. 3anucesisarom
8 mempaodsax uyesnb
onsima,
ucrnosnb3yemoe
obopyodosaHue,
Yepmsam cxemy uenu.
3apucosbisarom 8
mempaosx
Habnodaemole
CUHYcouOasbHbIE
KonebaHus 8
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dyko.

Habnrwodaem demoHcmpayuto «Posb
cepO0evYHUKa 8 mMpaHCcpopmamope».
Bo3bmém aBe KaTywKu oT
TpaHchopmaTopa U NOCTaBUM
pagom. K ogHoit (Ha 220 B)
noAaBeaémM NnepemeHHbIN TOK
Hanpa*keHnem 6—20 B oT perynaTtopa
HaNPAXEHWUA, KOHLbI BTOPOM
KaTywKku (Ha 120 B) coegmMHum co
BXO40M 3/IeKTPOHHOTIO
ocunnnorpada. lMonyynmm Ha skpaHe
CMHYycoMAy C amnanTyaom 2—3 mm.
HapgeHem obe KaTyLKu Ha
cepaeyvHuK TpaHcdopmaTopa —
aMNANTyaa CUMHycouabl BO3pacTaeT B
15 pa3. 3amKHEM cepaevYHUK APMOM
— CUrHaN YBE/INYMBAETCA eLué
NPUMEpPHO B ABa pPas3a, a B obwem —
B 25—30 pa3. ITOT ONbIT XOPOLLO
NMOKa3bIBaET PONb CeEpAEUYHMNKA ANA
nosblweHua KNI tpaHcdopmaTtopa.
- Chpmynumpyiite, B 4UEM
3aK/1I04AETCA 3HAUYEHMe CcepaeyHmKa
TpaHchopmaTopa?

omcymcmeuu u npu
HaAUYuU cepOeyHuKa.

Jlenarom 861800 0
3Ha4YeHUU cepOevYHUKa
8 ycmpolicmee
mpaHcgopmamopa.

3anuceiearom
¢opmyny 0nsa
onpedeneHus K4
mpaHcgopmamopa

3anucslearom 8

mempaodb pac4émHeie
gopmynsl MOWHOCMU
nomeps U MouwHOCMU,
nepedasaemodi 8 J/1311.
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KoadpdnumeHtom nonesHoro
pencrtena (KNA4) tpaHcdopmaTopa
Ha3bIBAKOT OTHOLIEHME MOLLHOCTHU
P2, oTAaBaemou BTOPUYHOM
0O6MOTKOM, K MOLLLHOCTH P3,
NoABOANMOM K NEPBUYHOWN
obmorTke.

MNoTepu sHeprum B
TpaHchopmaTope, 0bycnoBAEHHbIEe
BblAeNIeHMeM Tenaa B ero 06MoTKax
N B cepaeyvyHunKe BCNeACTBUE ero
nepemarHMYMBaHMA Masibl U He
npesbiwatoT 2-3%. Yem molLHee
TpaHcdOpMaTOp, TEM BbiLLE €r0
KO3$PUUMEHT NONE3HOTO AENCTBUA.
MoLHbIe 3neKTpruyecKkne
TpaHCcHOPMATOPbI NCNO/b3YHOTCA
npu nepeaaye NepeMeHHOro Toka
Ha 6onbluMe PACcCTOAHMA NO INHUAM
anekTponepeaauu (/13M) c manbimm
NOTEPAMMU MOLLLHOCTH.

M3BeCTHO, YTO 414 Co34aHUA
TpaHcHOpPMaATOPOB HEOOBXOANMMO
XOPOLLO 3HATb CBOMCTBA
maTtepuanos. Ha cerogHA notepu B

3anucsliearom 8
mempadb noHAmMue
KoagpguyueHma
mpaHcgopmayuu u
KoaghgpuyueHma
npuseoeHus
conpomuesneHus

3anonHAarom 8
mempaou cxemy
«Knaccugukayus
mpaHcgopmamopos»
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HEKOTOpPbIX TpaHCOpMaTopax
coctaBaaoT 2—3% OT MOLHOCTHU
MCTOYHWUKA. B KpynHbIX CMNOBbIX
TpaHchOpMaATOpPaX 3TM NOTEPU MOTYT
NMeTb bonbluMe 3HaYeHUA, N ANA UX
paboTbl NCNONBL3YIOT MOLHbIE
CUCTEMbI OXNAXKAEHUA.

MoTepun sNeKTposHeprum B
TpaHchopmaTope ObIBAtOT 3a CHET:

- Harpes 06moTOK TpaHchopmaTopa.
- Harpes cepaeyHuKa Tokamum OyKo.
- MoTepu Npu nepemarHn4YnBaHnm
cepaeyHuKa.

- MoTepwu Ha paccemBaHue
MArHMTHOro NOTOKa.

KM/ coBpemeHHbIX
TpaHcdopmaTopoB cocTaBadeT 95-97
%

Ob6vAacHAeMm noHaAMue
KoaghgpuyueHma

npusedeHUA conpomueneHuA

ni

BBoauTt Benn4nHy k HasblBaemyo
KoapdumuymeHTOM TpaHCchopMmaumu.
Mpn k> 1, - TpaHcdopmaTop —
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NoHMKarowmun. NMpn k<1 -
NOBbILIAKOLNIA.

Pexxmnmbl paboTbl TpaHCcPopmaTopa
a) PeXKMM XONI0CTOr0 X043 - TaKoM
PEXUM, NPU KOTOPOM BTOPUYHAA
06MOTKa pa30OMKHYTa M TOK B 3TOM
0bMOTKe He NpoxoauT.

6) pabounit pexkmm - TaKol pexnm,
NpPX KOTOPOM K BTOPUYHON 0BMOTKE
NoAKAOYEeHa Harpy3Ka (NnpuemHuK
3/1eKTPUYECKOM 3HEPTUN)

B) PEMUM KOPOTKOrO 3aMblKaHUA -
3TO PEKUM, NPU KOTOPOM BbIBOAbI
BTOPUYHOM OOMOTKM 3aMKHYTbI
TOKOMPOBOAOM C COMPOTUBNEHMEM,
PaBHbIM HYHO.

n2

TpaHchopmaTopbl MOXKHO
KnaccnpuumpoBaTb NO NPU3HaKy
GYHKLMOHANbHOTO Ha3HAYeHUSA:

- TpaHcpopMaTopPbl NMUTAHUS;

- TpaHcOPMATOPbI COrNacCoOBaAHMUS.
PaccmoTtpum TpaHchopmaTopbl
MUTaHUA, UX MOXHO
KnaccmpuumpoBsaTb:

AHanusupyrom
UHgopmauutro,
npedcmasneHHyo Ha
cnalioax,
3anuceigarom
obaacmu npumeHeHus
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1. No HanpaXkeHuto:

- HU3KOBO/IbTHbIE;

- BbICOKOBO/IbTHbIE.

2. B 3aBMcMmocTu oT umcna ¢as
npeobpasyemoro HanpaxeHus:
- ogHOda3HbIe;

- TpexdasHble;

- MHOrogasHble.

3. B 3aBMCMMOCTH OT uncna
0bMOTOK:

- ABYXOOMOTOYHbIE;

- MHOTOOOMOTOYHbIE.

4. B 3aBMCUMOCTM OT KOHOUTYpaLmu
MarHMTONPOBOAA:

- CTEPXKHEBDbIE;

- bpoHeBble.

5. B 3aBUCMMOCTUN OT MOLLHOCTHU:
- MaNI0W MOLLLHOCTHU;

- cpeaHen MOLLHOCTY;

- 60/1bLLION MOLLHOCTH.

6. B 3aBMcMMOCTH OT cnocoba
M3roTOBNEHMS MAarHUTONPOBOAA:
- NNIAaCTUYHDbIE;

- IEHTOYHbIE.

7. B 3aBUCMMOCTHM OT KOapPpUuMeHTa

mpaHcghopmamopos.

Bobickasbisarom
aurnnomesel.
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TpaHchopmaLmu:

- NOBbIWaKOWMe;

- MOHMMKatoLWMe.

8. B 3aBMCMMOCTM OT BMAA CBA3U
MmeXay o6MOoTKamu:

- C 31eKTPOMArHMUTHOM CBA3bIO (C
N30/IMPOBAHHbIMM OOMOTKaMM);

- C 91eKTPOMArHMUTHOM M
3NEeKTPUYEeCcKo cBA3blo (co
CBA3aHHbIMW 0OMOTKamK).

9. B 3aBUCMMOCTU OT KOHCTPYKLMK
BCero TpaHchopmaTopa;

- OTKPbITbIE;

- 3aKpbITbIE.

10. B 3aBMCMMOCTM OT Ha3HaAYeHMUA:
- BbINPAMUTENbHDIE;

- @aHOAHO-HaKabHblE U T.A4.

11. B 3aBMcMMOCTU OT pabouen
YyacToTbl TPaHCPOpPMATOPbI AENAT Ha
TpaHcdOpMaTOpbI:

- NOHUXEHHOWM YacToTbl (MeHee 50
u);

- NpOMbILWAEHHOM YacToTbl (50 u);
- MOBbILWEHHON NPOMbILINEHHOM
yactoTbl (400, 1000, 2000 l'u);
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- NOBbIWeEHHOM YacToTbl (A0 10000
u);

- BbICOKOM 4acCTOTbl.

A Takxe: CunoBou TpaHcpopmaTop -
TpaHcdopmaTop, NpeaHa3HAYEHHbIN
ANA npeobpasoBaHmA
3/IEKTPUYECKOMN IHEPTUN B
3NIEKTPUYECKUX CETAX M YCTAHOBKAX,
npeaHa3Ha4YeHHbIX ANA Npuema u
MCNO/Ib30BAHMA INEKTPUYECKOM
aHepruun. K cmnosbim
TpaHchopmMaTopam OTHOCATCA
TpaHchopmaTopbl TpexdasHbie U
MHoro¢asHble MOLHOCTbIO KB*A 1
6onee, ogHOdA3HbIE MOLLHOCTbIO
S5kB*A n 6onee.

CurHanbHbIN TpaHchopmaTop -
TpaHcPOPMaATOP MaON MOLLHOCTH,
npeaHa3Ha4YeHHbIN oA nepeaayn,
npeobpa3oBaHmMA, 3aNOMMHaHNA
3NEKTPUYECKUX CUTHANOB.
ABTOTpaHcpopmaTop -
TpaHcdopmaTop, ase nnu bonee,
0OMOTKM KOTOPOTrO raibBaHUYECKH
CBA3aHbI TaK, YTO MMELOT 06 LYy




4yacTb.

MMNyNbCHBIN CUTHANBHbIM
TpaHCcPOPMATOP — CUFHANbHbIN
TpaHcdopmaTop, NpesHa3HAYEHHbIN
AnAa nepegayun, opmmpoBaHmUA,
npeobpa3oBaHMA M 3aNOMUHAHMUA
MMMNYNbCHbIX CUTHA/OB.

CBapouyHble TpaHchopmaTopbl 4NA
MCTOYHWUKOB MUTAHWNA CBAaPOYHOM
ayru.

ni

LemoHcmpayua npeseHmayuu:
«[pumeHeHue mpaHcghopmamopos
Ha rnpou3soocmae u bbimy»

n2

Mouyemy rygAat paboTtatowme
TpaHchopmaTopbI?

Ecnn no obmoTKe TpaHcpopmaTopa
TEYET NepeMeHHbIN TOK, TO 4acTo
C/bILWEH 3BYK HWU3KOro TOHA. 3TO
0b6bACHAETCA TEM, UTO HEKOTOpPbIE
MeTan/bl U CNAaBbl NpU
HaMarHMYMBAHUN N3SMEHAIOT
pa3mepbl, 3TO CBOMCTBO Ha3blBaeTCA
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mazHumocmpukyuet. CunbHo
npoasnaeTca sToT 3QPeKT y XKenesa,
HWUKensa 1 ux cnnasos. NomecTms
CTepXeHb B KaTyLIKy WU NPONYyCcTUB MO
KaTyLUKe MepemMeHHbI TOK, cnna
KOTOPOro TO yBe/MYMBAETCA, TO
YMEHbLLAETCA, Mbl 3aCTaBNAEM
CTepeHb TO HaMarHM4YnBaTbCA, TO
pa3marHuMuynBaTbCca. Pasmepbl
CTEPKHS NPWU 3TOM NEePUOANYECKU
MEHSIOTCA, B BO34YyXe CO34ak0TCA
nepuoanYecKme CxKaTha 1
pa3peKeHunsa, BO3HMKaeT 3ByKOBas
BONHa. Ecan yacTtoTa nepemeHHOro
TOKA HEBE/INKA, TO MOKHO YC/bILWaTb
3BYK.

3aernne|-me U3y4eHHoro
mMmatepuana

ni

Jenum cmydeHmos Ha mpu
KOMQHOWbI.

lMpednazaem pewums pacyemHsie u
KayecmeeHHble 3a0a4u.

3apaHua gna 1 KomaHabl

3apgaHue 1. lMog Kaknum
HanpAXeHMem HaxoamuTcA
nepBMYHas 06MOTKa

Pewarom 3a0ayu.
3anucsiearom
peweHus 8 mempaos.
lpedcmasnarom ceou
peweHus y 00CKU.
Obcyndarom
npasusbHOCMb
peweHuAa 3a0a4

ONemMeHTbl
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MK 1.1.

OueHKa pelweHunsa
PACYETHbLIX U
KauyeCTBEHHbIX
3a4au
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TpaHchopmaTopa, umetowas 1000
BMTKOB, €C/1M BO BTOPUYHOM
obmoTKe 3500 BMTKOB U
HanpaxkeHue 105 B?

3apaHue 2. TpaHcdopmaTtop gnA
3/1eKTPUYECKOro 3BOHKA Npu
HanpaxeHun B cetn 220B nmeert
4YMCNO BUTKOB NEPBUYHON OOMOTKM
660. BropnyHaa o6moTKa nmeet 3
BbIBOAA HA HanpsaXeHune
cooTBeTcTBEHHO 3,5 1 8 B.
PaccumtainTe 4ncio BUTKOB BO
BTOPUYHON 0BMOTKE.

3apaHue 3. [loyemy cokpalleHue
pacxoa BOAbl M MPUMEHEHUA
060pOTHOro BOAOCHAOXEeHMA Ha
NPOM3BOACTBE SKOHOMMUT
3NEKTPUYECKYIO SHEPTUIO?
3apaHua ana 2 KomaHabl
3apaHue 1. CKONbKO BUTKOB
AOIKHA MMETb BTOPMYHAA 0OMOTKa,
yTObbl NOBLICUTL HaNpAXKeHue ¢ 220
Ao 1100008, ecnn B nepBUYHOM
obmoTke 20 BUTKOB? Kakos
Ko3pPUUMEHT TpaHchopmaunm?

KOMaHOamu.
Aduckymupyrom.

MK 1.2.
MK1.3.
MK 2.1.
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https://yandex.ru/an/count/W-8ejI_zODa3nHu0P3Hy3epntbEBUWK0sGGnUdpLOW00000uvkkh0Rh1-hNgm8AEeW600SpzQeW1_8gTm32G0Swbjj4ic066kxIGAg01qAMsqIoe0UYwj90gk06gxAh46C010jW1Z8AR4-01i8II4kW1y07u0SIPcik-5Ra2oH0p_07hzZRm0lc0_PC4e7c00z7cZfuEY0FKngB93yeo-0J0xJE81UQ56v05mEqpe0M0wG-e1S2N3R05m9SDk0N0bmt_eWNom_UCb6LoMl3gtL-f1wdDg6E-RdSuk0Uq1WJ2W806u0ZDfTyAw0a00F0_oGX02geB42VfG8cfpG002HUb2XRaw0lcXHlm2mQ83CIPthu1gGp4eiTf3j7cF-WCdmQO3QQKWO20W0W_a0w0wZ2O3fJBoTE5tlhkNw0Ecu4MgPk3y-RNsxiusGy0002GcPa5G80GplMo490GxRMVpCYwxF9SZ802q12PcgzV-10I0vWH_xSbiEZAk3JW4QcPpGNe4OYumAEvewgJeU6YDK7TH2XdIrleF-aIbrKMT41IHQFm4XBu4W604sJ7cls1zxszWHVW4y2N3OWKjvwmfhhCZg5-e1J0bmse5C3jCz3cWkm5u1G1w1ICWWB85O6CfELRq1NGveBi1TWLmOhsxAEFlFnZy9WMyBUqbWQWi1QZ1yaMq1R4cTw-0TWMWHUO5_ssqnAe5mcu5m705xMM0TWNm8Gzu1V0uQpX1UWN3_YP6A0O3x0O-ThLbWQu6Cy1q1WX-1Zzxk7r-B_zhmU06R3qkEBGlP6v88aPNby90000002W6Qe3i1cu6S3I6H9vOM9pNtDbSdPbSYzoDZWsBJ7W6G_e6Ou5y1c0mWFu6Rtqhnw16l__G_pzt-qGY1h0X3sO6lpmY0Am6kJdYOkuzAtWRhWQ0VKQ0G0009WRyPumi1jak1i5WXmDGZT1EbLqD5PrRd5XDw4S0000eC94w3-f70Z0iHnx5Av7uNg4Fxb0s1pcXHlW7C3jC-dmF_4S000021QZjh-07Vz_cHt87Pk15k0Tjym5aHwe7W7O7lhQ7eWV____0Q0VplMo4B0V0SWVXi7D2T8V1ZOnDJCtC80W0eWW0x0WX80Wu201q27___y1BI1HX8foHZbbKGtrn2XIepCWIHGXafSLvEI6_9szSNHRK7ZZwwO2QH6SodW_Wbkyd3IJeXlylkqP-Pt7oyxb_mc36O5aRoPhT0yjfxRw9c83-Pa7UDFa5vq843gUDWAuFFJ0EdE3-_omDZ4m8nikwiQ9fPAFu4RmJPP2d1YLf8LxWBNELtDyPaXIDSHORLlm~1?stat-id=5&test-tag=533263139527217&banner-sizes=eyI1OTkwOTU5NDYzIjoiMjE0eDI5MCJ9&format-type=118&actual-format=14&pcodever=615370&banner-test-tags=eyI1OTkwOTU5NDYzIjoiMTg4NDMzIn0%3D&width=654&height=290

3apaHue 2. lNoyemy cepaeyHmKN
TpaHCcPOPMATOPOB U3rOTOBAAIOT U3
OTAENIbHbIX IMCTOB, N30MPOBAHHbIX
NIAaKom?

3apaHue 3. lpuseauTe Nnpumepbl
3KOHOMMMW INEKTPOIHEPTUM MPU
NpPOBEeAEHNN PEKOHCTPYKLMU
sHepreTUYecKnx cetemn (3ameHa
ceyeHusa NPOBOAHUKOB, MUX
MmaTepuanos u ap.)

3apaHua ana 3 KomaHabl
3apaHue 1. [oHMKaOWMM
TpaHchopmaTop € KOIPPULUMEHTOM
TpaHcdopmaumm 10 BKAKOYEH B CETb
nepemeHHOro Toka. Cuna Toka Bo
BTOPUYHOM 06MOTKE
TpaHcdopmaTopa 5 A, 4Mcno BUTKOB
42. Onpegennte cuny ToKa B
nepBUYHOM 0OOMOTKE U YNCNO BUTKOB
B HEWN.

3apaHue 2. [loyemy gna peocraTta
3aMblKaHWe O4HOro-4BYX BUTKOB He
onacHo, a TpaHchopMaTOpP MOXKET
BbIATM M3 CTPOA, eCn XoTA 6bl OAMH
BMTOK 3aMKHETCA HAKOPOTKO?

CamocmoamesbHO
pewarom
Ka4yecmeeHHsble U
pac4émHole 3a0a4ul.
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3apaHue 3.

MpuBeauTe NPUMEpPbI U YKaXKUTe
3KOHOMMYECKYI0 3PPEKTUBHOCTb
NPUMEHEHMA Ha NPOU3BOACTBE
OrpaHU4YUTENEN XONOCTOrO X0Aa Ha
METaNI/IOPEKYLLMX CTAHKAX.

n2

OpaaHu3yem OUCKyccuto no
pe3ynbmamam peweHus
KayecmeeHHbIx 3a0ady,
Koppekmupyem u 0aém rosicHeHUs
K peweHusm.

ni

OpeaHu3yem camocmosmesibHoe
UHOusuUOyanbHOE peweHue

Ka4yeCcmeeHHbIX U pGCqémeIX 3a0qauy.

3. 3aKnunUTeNIbHbIX 3Tan 3aHATUA

NoasepeHue utoros paboTol

ni, N2

1) lMNodeodssm umoeu, ces3bi8as
pe3yanbmameol YpoKa € e20 yenamu.
AKyeHmupyrom eHUMAHUEe Ha
KOHEYHbIX pe3ynbmamax y4yebHol
OdessmenbHOCMU 06y4YaOWUXCA HO
YPOKe U Kax 0ol KOMAHObI.

2) OpaaHu3yrom peghrieKcuto.

1) Omeeyarom Ha
801pPOCHI

2) Mposodam
CaMoaHanuU3
npuobpemeHHbIX
3HaHUU, ymeHul u

ONemMeHTbl
OK 01.
OK 04.
OK 05.
MK 1.2.
MK 2.1.
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3) Boicmasnsaom oueHKu 3a pabomy
HQO ypOKe, KOMMEHMUPYSA UX

HaeblKo8

4. 3apaHunA pna CaMoCTOATE/IbHOrO BbINOJIHEHUA

ni

§26. Pewntb 3agaun 1-4  c1p.115
®un3mka. 11 knacc: yueb. ons
obuweobpasoBar. opraHU3auUnn:
6a308bili ypoBeHb/ IA. Makules,
b.b. byxoBues, B.M.YapyruH; noga
pea. H.A. MNapdeHTbeBON-5-€ U3A.,-
M.: NpocseweHune,2018.-432c.

n2

PewunTb KpoccBopa No Teme
«TpexdasHbie TpaHCchOpMaTOpPbI»
[OnA MOTUBMPOBAHHbIX CTYAEHTOB:
COCTaBMUTb U PeLLNTb MPOBEPOYHYIO
paboTy no Teme «TpaHchopmaTop»,
COCTOALLYHO M3 TPEX 3a4au.

3anucbiBatoT
AOMalLHee 3a4aHue.

DNeMeHTbl
OK 01.
OK 02.
OK 03.
OK 05.

MK 1.2.
MK 2.1.
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MpunoxeHue 2

TEXHOJIOTMYECKAA KAPTA YPOKA

Tema 3aHATUA MpoBOAHUKM U AUINEKTPUKU B INEKTPUUYECcKom none. Monsapusauma gU31eKTPUKOB.
Lienu - CbopmmpoBaTb NpeacTaBaAeHNs O MPOBOAHMKAX U ANINEKTPUKAX U UX PA3/IMUUAX B XapaKTepe
NPOBOAMMOCTY;

- cbopMUpPOBaTb NOHATUE ANINEKTPUYECKOM NPOHMULLAEMOCTU CPeabl;
- U3Y4YnUTb NPOLLECChI NONAPU3ALUM ANITEKTPUKOB, SNEKTPOCTAaTUYECKOM 3aLLUNTDI.

CopaepikaHue Tembl OcobeHHOCTU CTPOEHMA NPOBOAHUKOB, HEMOASAPHbBIX U NONAPHbLIX AN3NEKTPUKOB; 06BACHATD
MEXaHM3M MONAPU3ALUN OUINEKTPUKOB, SNEKTPOCTATUYECKOM 3aLUNTDI.

Ob6nacTn NpPakKTUYECKOro NPUMEHEHMA NPOBOAHMKOB U ANSNEKTPUKOB ABNAAIOTCA OCHOBOM ANA
M3y4yeHUA NPoPecCUOHANBbHDIX AUCLUNAUH U MEXAUCLUNINHAPHbIX KYPCOB:

OCHOBbI 91EKTPOHMKM U CXEMOTEXHMKM, MaTepuanoseaeHune, 1ekTpobe3o0nacHoOCTb,
N3mepuTenbHaa TEXHUKA, DNEKTPOTEXHUKA

MZK.01.03 OcHOBbI TEXHUYECKOW 3KCN/IyaTalnm 1 06CNyKNBAHUA S/TEKTPUYECKOTO U
3/1eKTPOMEXAaHNYECKOro obopyaoBaHuA,

MAK.02.01 TunoBble TEXHO/IOMMYECKME MPOLECCHI 06CNYXKMBAHMA ObITOBLIX MaLLWH U NPUOOPOB;
cnoco6cTeyOT GOPMUPOBAHUIO O6LLUX KOMMETEHLMUIA:

OK 01, OK 02, OK 04, OK 05, OK 07.

dopmunpoBaHuio NnpodeccMoHaNbHbIX KOMMNETEHLMIA:

MNK1.1, NK 2.1.

Tvn 3aHATUA KombuHMpPOBaHHbIN YPOK

dopmbl opraHMsauum ®poHTanbHas; rpynnosas; MHAMBMAYAbHASA.
yuyebHoil aeAaTenbHOCTU
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3Tanbl 3aHATUU

DeatenbHocTb NpenoaasaTtens

[eATenbHOCTb CTYAEHTOB

MnaHunpyemsbie

Tunbl

Ha Bocnpuarue,
OCMbiC/ieHue

TpeTbA rpynna — apbutpsol.
O6bACHAET NpaBuaa: UFPOKK ABYX
KOMaHZA, No ovyepean aatot
33[aHNA KOMaHAEe-CONEPHUKY U
BbIMO/IHAIOT MX 3a4aHUA, KaK Obl
3ab1Bas neHanbTL.

ApbuTpbl BeayT CYET U OLLEHUBAIOT
NpPaBWIbHOCTb OTBeTa. Ecau
KOMaHAa He AaéT oTBeT, Inbo
OTBET HEBEPEH, TO apbUTPBbI
OTBEYAlOT CaMMU.

MNpenopasatenb npegnaraet
KOMaHAaM KapTOYKM —
NOMOLLHMKN ANA ONTUMMU3ALMN

conepHuKa. ApbuTpbl
KOHTPO/ZIMPYIOT NPABUIbHOCTb
OTBETOB, NPU He0bxoaAMMOCTH —
OTBEYAIOT U AOMNONHAIOT.

dopMynnMpoBaHMA 3a4aHUN.

obpasoBaTenbH | OLEHOYHbIX
ble pe3ynbTaTbl | MeponpuUATUA
1.0praHn3aLMOHHbIN 3Tan 3aHATUA
Co3paHue paboueit 1) OpraHu3yeT npoBeaeHue 1) OenaTtca Ha 3 rpynnbl.
06CTaHOBKM, aKTyanusauma |ppoHTasnbHOro onpoca B popme  |[OCMbICAMBAIOT NpaBMAa UTpPbI. dnemeHTbI
MOTUBOB y4ebHOM urpbl «lMNeHanbTn». KomaHabl nrpator, OK 01.
[EeATeNIbHOCTU U YCTAHOBOK (Pacnpeaenset ponun: age rpynnbl  (GOPMYyINPYIOT 3a4aHNA U OK 04. B3anmMoKOHTpO
6yayT UrpatoLLMMM KOMaHAAMM, [BbINOAHAOT 3a43aHNA KOMaHAbI- OK 05. Nb
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ConepaHne KapToOUKuU-
NOMOLLHMKA 1 KOMaHAapbI:

1) [Oaiite onpegeneHue ...
(dunsmueckoit BennumHe,
NMOHATUIO)

2) CoopmynumpyiTe... (3aKOH)

3) 3anuwute popmyany ....

4) MocTpoiTe BEKTOP
HanpAXEHHOCTU Ha
PUCYHKE ...

5) U306pasute nnHum
HaNPSAXXEHHOCTM Ha
PUCYHKe....

2) Modsodum umoau uzpsl,
6s1a200apum cmydeHmos 3a
aKmMueHoe yyacmue.

2) Apbumpesi coobwarom cyém
uepsl U Ha3blearom Hauborsee
3¢hheKmUBHbIX U2pPOoKO8.

MoarotoBKa K U3yuyeHuto
HOBOro maTepuana

1). 3a0aém npobnemHsili sBonpoc:
- Mol usy4yaem 3n1eKmpocmamuky.
Kak 86l Oymaeme, anekmpusayus

1). BbicKa3bl8aOM C80H MOYKY
3peHus, obocHosbIsaOM,
npusooAam rnpumepsol

SnemMeHTbl

YCTHbIN
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— AB/1eHUE CKopee rnose3Hoe unu
gpedHoe? [lpusedume npumepsi
nposAeneHuUs anekmpu3ayuu 8
npakmuyeckol desmensHocmMu
yesoseka.

Op2aaHu3yem «M032080U WMypm»
(Ha ocHose npocMmompeHHoU
npeseHmayuu uau rno eonpocam)
0718 hopMynupPoBaAHUA membl U
uenet 3aHAMUA.

2) lMpocum omeemumeo Ha
80MpPOCHI:

- I3 KaKknx matepuanos genatot
nposoaa J/1907?

- C nomoubio Yero npoBoAaa
KpenAatcAa K onopam J19017?

- KaK Ha3blBatoTCA Takme
MmaTepuanbi?

- KaK Bbl AymaeTe, KakoBa TeMa
Hallero 3aHATUA?

3). pednazaem
cchopmynuposames Uesnu ypoKa.
/1719 3mo2o HYXHO MpoooaH UMb
rnpeosIo#eHUsA:

MpPoABAEHUA 37eKmpu3ayuu 8
npakmuyeckoul 0eamesnbHOCMU
yesnoseka.

2) CMompsam npe3eHmayuro,
omeeyarom Ha 80rpocsl,
8bICKa3bleaom
rpeononoMeHus.

3) opmynupyrom u
MPUHUMaOmM yesnu ypoka. B

paboyeli mempaou pukcupyrom

OK 01.
OK 04.
OK 05.

MK 1.1.

KOHTPO/b
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- N3yunTb ocobeHHoCTH
CTPOEHMUA.......

- BbIsIBUTb OTINYMA......
- PaccmoTpeTb obnacTtu
NPUMEHEHMA...

4). 3a0aem momuBayUOHHbIU
g8onpoc:

- [lpeanonoXute, KaKMm
06pa3om Nosy4YeHHbIE HA YPOKe
3HAaHWA U YMEHUA NOMOryT Bam B
noBceaHEBHOM XMU3HU U
npodeccmoHanbHOM
NeATeNIbHOCTUN?

memy U yesnu ypoKa.

4). Omeeyarom, npednazaom
pa3HbIe 8APUAHMbI.

2. OCHOBHOM 3Tan 3aHATUA

dopmuposaHuMe HOBbIX
3HaHUM U cnoco6boB
AeATeNbHOCTH

1). OpeaHu3yem pabomy 8 napax,
obcyrndaem co cmyoeHmamu
Kpumepuu oyeHKU pabomel Ha
YPOKe.

2). OpeaHu3zyem u3y4yeHue Ho8o20
mamepuana. aém 3a0aHUA:
ucnons3ya mekcm y4ebHuUKa,
u3y4yumso repssim HOMepam 8

1). Caywarom, obcyxcoarom
Kpumepuu oyeHKU pabomel.

2). Mepeobili cmyoeHm 6 nape
usyyaem ocobeHHocmu
CmpoeHuUA Mmemasnos u
8/1USHUE 3/1eKMpPUYECcKo2o noss

DNeMeHTbI
OK 01.
OK 02.
OK 04.
OK 05.
OK 07.
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napax rnpos8ooOHUKU, 8MOpPbIM —
Ou3anieKMpUKu.

Bmecme co cmydeHmamu
obcyxcoaem naaH u3y4YeHus:
1.0npepenenue.

2. Ocob6eHHOCTU CTPOEHMA.

3. BAnsAHWe aneKkTpmyeckoro nons
Ha nepepacnpeaeneHne 3apsaaos.

3) OpeaHu3zyem obcyxoeHue
pe3ynemamos pabomel. Ocoboe
BHUMAHUe ydessem pageHcmasy
HY/1H0 HANpAXEHHoCMuU
5/1eKMpuUYecKo20 rnosns 8
memannax; ocnabaeHuro
5/1eKMpuUYecKo20 rnosnsA 8
OuaneKmpuKax.

4). 3a0aém sonpocsi:

- 3a4eM BOEHHbIe CKNaapl,
CAyKallue ANA XpaHeHua
B3PbIBYaTbIX BELLLECTB, OKPYrKatoT
333eM/1IEHHOW NPOBO/IOYHOM

Ha pacripedeneHue 3apsa008
8HYymMpu mMmemarna.

Bmopol cmydeHm 8 nape
u3yyaem 8uobl U ocobeHHocmu
CMpPOoeHUSA NOAAPHbIX U
HernosAPHbIX OU3NEKMPUKOB U
8/1UAHUE 3/1eKMPUYECcKo2o noss
Ha ournonu.

3)[puHUMarom yyacmue 8
obcyxcoeHUU 80rpocos,
3a00a8aembix
npenooasamesnem. Boidsuzarom
pasnu4Hble 2unomesol.
3anonHarom mabauyy 8
paboyeli mempadu:

MK 1.1.
MK 2.1.

BewecTBa MNposoaH | Anan

EKTPUKU

KU nonAf

ble

DH | HEenonAap
Hble

CtpoeHue

Pacnpegen

eHune

YCTHbIN
KOHTPO/Ib
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ceTbio?

- NMoyemy cyxas conb ABNAETCA
AMNINEKTPUKOM, @ BOAHbIN
pPacTBOP COMM - NPOBOAHUKOM?
- MakcnmanbHO gonyctumoe
6e3onacHoe 3Ha4YeHue
HaNpPAXKEHUA B CYXUX
nomeuwleHnsax — 36 B, a Bo
B/IaXKHbIX — 12 B. O6bsAcHUTE,
NoYemy BO BAAXKHbIX MOMELLEHNAX
Be/IYnHa besonacHoro
HaNpPAXKeHUAa MmeHbLle?

5) OpeaHu3zyem
SKCepuMeHmMasnbHyH MPosepKy
nosay4YeHHbIX 3HaHUU. Bbizbisaem
cmyodeHmMos8 014 nposedeHus
0eMOHCMPAYUOHHbIX OMbIMO8.

3a4aHue NepBOMY CTYAEHTY:

- [lpoBeaunTe ONbIT: BO3bMUTE
9NEKTPOMETP C MeTa/ININYECKUM
ANCKOM U 3apaanTe ero
NONOXKUTENbHO.

3apAnoB B
nosne

®PuKcupyrom 8 mempaosx
onpedeneHue
ouanekmpuyeckol

rnpoHuyaemocmu sewecmeaa.

4) Omeevyarom Ha 80MpPOCsI,
obcyxcoarom, obvAcHAIOM.

5). Bbi38aHHble cmyOeHbl
Mposoosm orsimeil.
OcmanbHblie — Habawoarom,
onucelsarom npoucxooawue
58/1€HUA U 0enarom 8b1800bl.

Paccy»OeHus u 86180061
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- NogHecuTe K AUCKY nCT
nnacTuka, obpatmte BHUMAHMKE,
4YTO NPOUCXOAUT CO CTPENKOM
3NEeKTPOMETpa, caenanTe BbiBOA,
3agaHne BTOPOMY CTYAEHTY:

- [NpoBeauTe onbIT: NogHecuTe
HE3aPAKEHHYIO TMNb3Y K
3apPAXKEHHOW CTEKNAHHOMN
nnacTuHe.

- ObpaTnTe BHUMAHME, YTO
NPOUCXOAMT C TM/Ib30N,
06BbACHUTE AaHHOE ABNEHMUE.
3aJaHuMe TPeTbEMY CTYAEHTY:

- MpoBeguTe oNbIT: BO3bMUTE
SNEKTPOMETP, Ha CTEPIKHE
KOTOPOro yKpenieHa manas
chepa, n nogHeCUTE K HeMy
NONOXKUTENbHO 3aPAKEHHYIO
CTEKNAHHYIO NNACTUHY.

- O6bpaTnTe BHMMaHMe, YTO
NPOU30MAET CO CTPESIKOM
anektpomeTpa. Caenarite BbIBOA.
- HakpownTe chepy KanopmmeTpom
N CHOBA NOAHECUTE 3aPAMKEHHYIO

CaMOCMoAMmMesn1bHO KPpAamko
3arnuceiearom e mempadb:
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naacTuHy. NocmoTpuTe, 4TO
NpPon3onaeT Co CTPesIKoMn
anekTpomeTpa. O6bACHUTE
Habnogaemoe siBNeHMe, caenamTe
BbIBO/,

3aernne|-me U3y4yeHHoro
mMmatepuana

1) OpraHusyeT paboTy C Kencom.

CapoBoa-nobutens Mmnxamn
HukonaeBnYy HaxoaMNCA Ha gade,
Korga 3ameTtun
NpMbANKAIOLLLYIOCA FPO30BYHO
Ty4y. OH nogyman, 4To ycneet
BEPHYTbCA 4OMOW Ha aBTOMObUe
[0 0OXKAA, MO3TOMY peLunn
CHayasia NPopPbLIXIUTb NOYBY B
uBeTHUKe. O4HAKO CUIbHAA rpo3a
3acTana ero no nNyTm 4OMOW, Koraa
ero aBTomobunb gsuranca no
rPYHTOBOM fopore B none.

Ero keHy, AHHY BanepbeBHy,
rpo3a 3acTtajsa HeJaneKko oT AoMa
Ha NaowaaKe ans Bbiryna cobak.
MoHMMasnA, YTO CKOPO NOMAET

noXab, AHHa BanepbeBHa

1). BoinonHAaom 3a0aHUSA
Kelica.

ONeMeHTbl
OK 01.
OK 04.
OK 05.

OueHkKa

BbIMOJIHEHUA

3alaHUM K
Kency
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XOPOLO NoAroTOBUIACh: B3ANa
30HT, Hagena HeMPOMOKaeMbI
nnau, Ha cebqa, a cobayke ogena
KPacuBbIM KOCTIOMYMK U3 KaKoM-
TO NPO3PaYHON TKAaHW, KYNAEHHbIN
B TallHe OT My»Ka.

Nx noub BUKTOpPMA OCTanacb
noma. Korga Hayanacb rposa, oHa
OTKpbI/1a OKHO, YTOObI
nonto6oBaTbCA NPUPOAHbLIM
AB/IEHWUEM M NOAbIWATb CBEXMUM
BO3/YXOM.

3apaHusa:

1. Kakyto onacHocTb
npeacrasndfeT rposa 4N
4yenoBeKa, HaxoAALLeroca Ha
yanue?

2. KTo 13 repoes aToi uctopum, no
Ballemy MHeHMWI0, Haxo4UTCA B
6onbLue oNnacHOCTM BO BpemMs
rposbl? Moyemy?

3. NopekomeHaynte Muxamny
Hukonaesunuy, Kak emy cebs Bectu
B CNOXKMUBLLENCA CUTYALUMN:
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NPoAONXKaTb ABUKEHME,
OCTaHOBMUTb aBTOMOOUb B MOJIE,
NOKUHYTb aBTOMObWb U
no0bpatbca A0 Kakoro-HMbyab
YKpbITMA (AepeBa, Hanpumep)?
Mo4yemy Bbl TaK Aymaete?

4. NpepctasnaeT M ONACHOCTb
rPOM M MONHUA anA Buktopumn?
Ob6bACHUTE CBOKO TOYKY 3pEHUS.
5. Coopmynupynte npasuaa
nosegeHnsa BO BPeMA rposbl,
KOTOPbIX 4OJI}KHA
npuaepxmeBaTbca AHHA
BanepbeBHa.

3. 3aKkAouYnTEeNbHbIU 3Tan 3aHATUA

NoasepeHue utoros paboTol

1). Modsooum pe3zyabmamel
pabomeli ¢ Kelicom.

2). lpednazaem cmydeHmam
oueHUmMob ceoto pabomy co2snacHo
Kpumepusm, 038y4eHHbIM Ha
ypoKe.

3) Opz2aHu3yem pecgprieKkcuro
npuobpemeéHHbIX 3HaHUU U

ymeHu.

1). Mposodsm camoaHanu3
ceoeli pabomel ¢ 3a0aHUAMU
Kelica.

2). OueHusarom ceoto pabomy
o Kpumepuam.

3) Pegpnekcupyrom.

DNeMeHTbI
OK 01.
OK 04.
OK 05.

MK 1.1.

CamooueHKa
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4. 3apaHnA aNAa CaMOCTOATE/IbHOrO BbINOJIHEHUA

§92. Pewwutb 3apaun Al, B2.
cTp.307

®unsmka. 10 knacc: yueb. gna
obweobpasosaT. opraHU3aUmmn:
6a30BbIi ypoBHb/ IA. MAKuLes,
b.b. byxosues , H.H. Cotckui; nog
pea. H.A. MapdeHTbeBON-4-€
n3sa.,-M.: NpoceeweHne,2018.-
416c.

3anucbIBalOT AOMALLHee
3a4aHue.

DNeMeHTbI
OK 01.
OK 02.
OK 05.
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MpunoxeHue 3

OMOPHbIA KOHCMNEKT Ne 2.3

Tema 3aHATUA

ArperaTHble COCTOSIHUA BellecTBa U ¢pa3oBble Nnepexosbl

Cop,ep»(a HUeE TEMbI

MoHATMA: McnapeHWe U KOHAEHCAUMA; HacbIWeHHbIN nap; abcontoTHan u
OTHOCUTE/IbHaA BNAXKHOCTb BO34yXa; TOYKA POCbI; KUNEHUE; KPUTUYECKOE
COCTOAHME BELLECTBa; NeperpeTblii Nap; NOBEPXHOCTHbLIN C/IOMN XKUAKOCTH;
3HEeprna MNOBEPXHOCTHOrO C€NoA; OAMMKHMIA NOPAAOK; MNOBEPXHOCTHOE
HaTAXEeHMEe; CMayYMBaHME; KanuUANApHble ABMEHMUA; KPUCTAN/IMYECKUE W
amopodHble Tena; nnacTuyeckas (ocTaTtouHan) aedopmaums;
MEXaHWYEeCKne CBOMCTBA TBepAbIX Ten, KO3IQPUUMEHT JIMHEMHOTrO
paclwmnpenmnn; KoadduumeHT OOBEMHOro paclMpPeHUda; nnaBaeHne W
KpuCTannmsaums.

3aKOHOMEPHOCTU: CBOWMCTBA  HACbIWEHHOro napa; 3aBUCUMMOCTb
TeMnepaTypbl KUMNEHUA OT [AaBNeHuA; onpegeseHne OTHOCUTE/IbHOWM
BNAXXHOCTU BO3AyXa; 3aKOH [yKa; Auarpamma pacTsayKeHus; TenaoBoe
paclmnpeHme TBepabiX TEN U KUAKOCTEN.

MpaKkTnyeckoe nNpuUMeHeHMe neperpeToro napa B TEXHUKe; B
NoOBCEAHEBHOM KM3HM GU3MYECKMX 3HAHUM O CBOWMCTBAxX ras3o0B,
KUOKOCTEN N TBEPAbIX TEN; YT PAaCLUMPEHUSA ra3a B TEXHUKE;

MpuHUMNbI aencTtBua NpMO6OPOB M TEXHUYECKUX YCTpOMCTB: Npubopos
ONA onpeaenieHna BNaXXHOCTM BO3ayXa.

Tunbl 3aHATUA

KoMbBWHUpOBaHHbIE YPOKM
NabopaTtopHas paboTa
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KoHTponbHaA paboTa

MNnaHnnpyemobie
obpa3oBaTenbHble
pe3ynbTaTbl

OK 01, OK 02, OK 04, OK 05, OK 07

®* [EeMOHCTPMpPOBaTb Ha MpuUMepax poJb M MecTo OGU3MKM B
bopMMNPOBAHNM COBPEMEHHOM HAy4YHOM KaPTUHbI MMUpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTWUIA, B MPAKTUYECKON AeATEeNbHOCTU
nwoaen;

®* [EeMOHCTPUPOBATb HA NpPMMepax B3aMMOCBA3b MexXay ¢usnMKon u
APYrMMK eCTeCTBEHHbIMW HayKaMu;

® 1CM0Nb30BaTb MHOPMALMIO GU3NYECKOTO COAEPMKAHUA MPU peLleHnn
y4ebHbIX, MNPAKTUYECKUX, MPOEKTHbIX M WUCCNeA0BaTENbCKMX 3adaud,
NHTErpmpya MHGOPMALMIO M3 Pa3IMYHbIX UCTOYHUKOB U KPUTUYECKM ee
oLeHMBas;

®* pasnyatb U yMeTb WCMNONb30BaTb B Yy4yebHO-UcCcnenoBaTeIbCKOM
AEeATeNIbHOCTM MeToAbl HAy4yHOro no3HaHuA (HabnwoaeHwe, onucaHue,
N3MepeHNe, 3KCNEPUMEHT, BbIABUMKEHWE TUMOTE3bl, MOLENNPOBAHME U
T.4.) n Gopmbl HayyHoro no3HaHuMA (PaKTbl, 3aKOHbI, Teopuu),
AEMOHCTPUPYA Ha NPUMEpPaXx UX POib U MECTO B HAY4YHOM MO3HaHWU;

® MNPOBOAUTb NPAMbIE U KOCBEHHble U3MEPEHUS GU3UYECKUX BENNYUH
(abcontoTHOM M  OTHOCUTENbHOM BAAKHOCTM BO34yXa; TOYKM POChHI;
SHEpPrMn  MOBEPXHOCTHOTO  CNOA;  MOBEPXHOCTHOrO  HaTAXEHMUE;
KoapduumeHTa NMHENHOro pacwmpenun; KoadduumeHta 06bEMHOrO
paclmnpeHun), BblbMpaa uM3mMepuTenbHble Npubopbl  C  y4eTom
HeobXoAMMOM TOYHOCTU WM3MEPEHUM; NNAAHMPOBATb XO4 W3MEPEHUN;
nosy4yaTb  3HAYeHMEe  U3MepAeMON  Be/IMYMHbI W OLEHMBATb
OTHOCMUTENbHYIO MOTPELLIHOCTb MO 3a4aHHbIM GopMynam;
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®* MNpoBOAUTb WCCNEAOBaHUA 3aBUCMMOCTEN MeXay GU3NYEeCKUmm
BE/IMYMHAMUN: TEMNEepPaTypbl KUNEHUS OT AAaBAEHWUA, CUAbl YNPYroctu oT
aAedopmaymm (cmeleHns) — u aenaTb BbIBOA C Y4E€TOM MOFPELHOCTU
N3MepeHun;

® CNONb30BaTb A1 OMNMCAHMA XapaKTepa NpPOTeKaHuAa ¢GU3NYECKUX
npoueccoB (McNapeHua U KOHAEHCAUWUW; KUMEHWUA; MMABAEHUA U
KpucTannmsaumm)  ¢Gu3nYeckme  BEIMYUHbBI WU AEMOHCTPUPOBATb
B3aMMOCBA3b MeXAY HUMU;

®* 1CMONb30BaTb AN ONWCAHUA XapaKkTepa MNpPoTeKaHuA U3NYECKUX
npoueccoB ¢pu3nyeckne 3akoHbl (3aKOH [yKa) C yyeTom rpaHUL, UX
NPUMEHUMOCTH;

® pewaTb KayecTBEHHble 33faun (B TOM 4MC/ie U MEKNPeaMEeTHOro
XapakTepa): ucnonb3ya moaenn, ¢usnyeckne BeSIMYMHDBI U 3aKOHBbI,
BbICTPAMBATb IOFMYECKM BEPHYIO LLENOYKY 06bACHEHMA (A0Ka3aTeNbCTBa)
npesnoXKEeHHOTO B 3aa4e npouecca (ABneHus);

® pelaTb pacyeTHble 334a4M Ha 3aKoH [yKa, pacyeT abconOTHON M
OTHOCUTENIbHOW  BNAXHOCTWM  BO34yXa; TOYKM  POCbl;  3SHEPruu
NOBEPXHOCTHOTO CNOA; MOBEPXHOCTHOrO HaTAXeHue; KoapoduumeHTa
NIMHENHOro pacwmpeHns; KoadpmumeHTa 06BEMHOTO paclUMPEHUS;

® YUYMUTbIBATb T[PaHMUbl MNPUMEHEHMA 3aKoHa [yKa npu peleHun
bM3NYECKNX N MeXNpeaMETHbIX 3a4ay;

® MCNO/b30BaTb MHPOPMAUMIO M MPUMEHATb 3HAHMA O NPMHUMNAX
paboTbl M OCHOBHbIX XaPAKTEPUCTMKAX M3Y4YEHHbIX NpPMbOpPOB N Apyrnx
TEXHMYECKMX  YCTPOWUCTB ANA  pPeleHuA  NpPaKTUYeckunx, y4debHo-
nccnenoBaTeENbCKUX M MPOEKTHbIX 334aY;
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e cobnogatb npaBuna bHesonacHoro Tpyaa nNpuv NpoBeAeHUM
nccnegoBaHMM B paMKax  yvyebHOro 3skcnepMmeHta M yyebHo-
nccnefoBaTeNbCKON  AeATeNbHOCTUM (€ Mcnonb3oBaHMEM  UMOPOBbIX
N3MepUTebHbIX YCTPOMCTB M nabopaTtopHoro ob6opyaoBaHuUsa);

®* KUCMONb30BaTb 3HAaHWA O OU3MYECKUX OOBEKTax M npoueccax B
NOBCEAHEBHOW XU3HN ANa obecneyeHma 6e3onacHOCTU Npu obpalleHUn
c NnpMbopamm 1 TEXHUYECKMMM YCTPOMCTBAMU, ANA COXPAHEHMUA 340PO0BbSA
M cobntofeHMa HOPM 3KOJIOrMYECKOro NoBeAEeHUA B OKpYKatoLen cpeae,
ANA NPUHATUA PeLeHNn B NOBCEAHEBHOM }KU3HMW.

dopmbl opraHmnsauum
y4yebHOM aeaTenbHoOCTH

MpM OCBOEHMW HOBbIX 3HAHMWN M YMEHWUHN, MNPU pPeleHUn 3adad u
NpoBeAeHUM KOHTPONA — MHAMBUAYANbHAA, GPOHTaNbHaA, rpynnosas (Ha
YCMOTpEeHMe npenoaaBaTtens).

Mpu BbINONHEHUM NabopaTopHO paboTbl — NapHas (rpynnosas).

TUnbl OLEHOYHbIX
MepPONPUATUIA

TeKywmnii KOHTPONb: YCTHbIK W MNUCbMEHHbIN (GPOHTaNbHLIA ONpPOC;
B3aMMOOMNpoOC B napax (rpynnax).

TemaTMyeCKUii  KOHTPONb: MWUCbMEHHbIA OTYET O  BbINOJHEHUM
nabopatopHoOM paboTbl; TMCbMEHHAA KOHTPOAbHaA paboTa.

3apaHna gna
CaMOCTOATENbHOTO
BbIMNO/IHEHMA

KauecTtseHHble 3agauun:

1 (BMP). Mpn npoekTnpoBaHUK BONbLIMX MOCTOB HEODXOANUMO YYUTbLIBATH
BO3MOXHOCTb nepenaga Temnepatyp B npegenax ot =40 °C go +60 °C B
TeyeHue roga. Takne nepenaapl Bbi3blBAlOT 3aMETHOE U3MEHEHME 0bLLeN
A/MHbBI MOCTa, U, 4TOObl MOCT He B3Abl6IMBaANCA IETOM U HE UCMbITbIBAN
MOLLHbIX HArpy3oK «Ha pa3pbiB» 3MMOM, €ro COCTaBAAIOT M3 OTAE/bHbIX
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CeKuuin, coeauHaa wux bydepHbIMM couneHeHMsmU. Kakoe sBneHue
YYMTbIBAOT MNPM  MPOEKTUPOBAaHUM  MOCTOB, BBOAA  bOydepHble
coegnHeHuna?

OTBET: TEN/IOBOE PaCLUMPEHUE TENT UIN TENJIOBOE PacLUMpPEHUeE.

2 (BMP). 3uMmon CTEKNA ABWMKYLLETOCA aBTOMOOWMAA MOFYT W3HYTPM
«3anoTeTb» Aaxke B Cyxyto norogy. CTOMT OTMETUTb, YTO YEM MEHbLUE
NOOEN B Ca/ZIOHE M YEeM MEHbLUE OHW Pa3roBapuBaloT, TeEM MeaJ/eHHee
BNara ocepaeT Ha CTéknax. bnarogaps Kakomy SABAEHUIO NPOUCXOAUT
«3anoTeBaHME» CTEKON U3HYTPU?

Bo3moxcHoe peweHue:

«3anoTeBaHMe» CTEKON M3HYTPU MNpoucxoamuT bnarogapa KoHAEHcauuu
HacCbILLEHHOro napa Npu oxNaXAeHUN AN, YTO 34€eCb TO XKe caMoe, Npu
KOHZAeHCcauuMm napa.

OTBeT: KOHAEHCAUMA HACbIWEHHOro napa Mnpu  OXNAXAEHUU WU
KOHZeHcauma napa.

3 (BMP). B nepecbileHHbI pacTBOP MOBAPEHHOMW COAM  OMNYCTUAU
LIEPCTAHY0 HUTb. Yepe3 HeKoTopoe BpemMsi Ha HWUTU 06pa3oBanUCh
TBEpAble YacTuubl conn. Kakoe agneHune Habaoganocb B 3Tom onbite?
OTBeT: Kpuctannmsauus.

4 (BMP). MpouuTtanTe TEKCT M BCTaBbTe€ HAa MecCTa MNPOMNYCKOB C/10Ba
(cnoBocoueTaHus) U3 NpUBEAEHHOIO CNUCKA.
[1Ba NosbIX, repMeTUYeCcKM 3anasHHbIX LWapa coeAuMHeHbl TPYOKoW, Kak
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NMOKa3aHO Ha puUCyHKe. Bo3ayx M3 wapoB OTKayaH. B BepxHem wape
HaxoAuTCca HebOoNbloe KONM4YecTBO BOAbl. ECAM HMXKHMIM nycTOM wap
NOMECTUTb B XWAKUM BO34yX, TO Yepe3 HEeKOoTopoe BpemA BOAA B
BEPXHEM LUape 3aMEpP3HET. ITO 0OBACHAETCA TEM, YTO U3-33 OX/TAXKAEHMA

HUMXKHEro Wwapa B HEM Ha4YnHaT
JTO BbI3blBaeT B
BepxHem Lape . MNpn 3tom

TemnepaTypa BoAbl B BEPXHEM LLape

Cnucok cnoB (choBocoyeTaHUI)
1) HarpeBaTbCA BOAAHbIE Napbl
2) KOHAEHCUPOBATbLCA BOAAHbIE
napsl

3) ucnapeHue Boapl

4) noBbIWEHME KOHLEHTPaLUumn
BOAAHbIX NApOB

5) nosblwwaeTcs

6) NnoHUXKaeTca

7) ocTaétca HeM3mMeHHOoM

KHIKHH BOITYX

OTBeT: 236.

5 (BMP). F'epmeTHUYHO 3aKpbITbIMA cOCYAd, YaCTUYHO 3aMOJIHEHHbI BOAOWM,
ANVUTENbHOE BPEeMS XPaHWUACA NPM KOMHATHOM TeMnepaType, a 3aTem bbin
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nepectasneH B XON04UNbHUK. Kak M3MEHATCA B XONOANNAbHUKE NAOTHOCTb
BOAAHOrO napa, OTHOCUTE/IbHAsA BNA*KHOCTb M abCONOTHAsA BNAXKHOCTb
BO34yxa B cocyae?

[N Kaxgoh BeNUUYMHbI onpeaennte COOTBETCTBYIOWIMI XapaKTep eé
N3MEHEeHMUA:

1) yBennuurcs;
2) yMeHbLUnTCA;
3) He U3meHunTcA.

MnoTHOCTbL OTHOCUTEenbHasn AbcontoTHasn
napa B/IAXXHOCTb B/IAXXHOCTb
Bo3moxcHoe peweHue:

Mpn ymeHbleHUM TemnepaTypbl BOAAHOW Nap, HaxoA4AWMNACA B cocyae,
YaCTUYHO KOHAEeHcMpyeTca WM nepexoant B Boay. Obbem cocypa He
M3MEHWUACA, CNefoBaTe/IbHO, NIOTHOCTb Napa YMEHbLUUTCS.

OTHOCUTeNbHaA BAAXHOCTb — OTHOLWIEHWE MapuManbHOro AaBieHUS
napoB BOAbl B BO34YyXe K PAaBHOBECHOMY AAaBNEHUIO HACbILLEHHbIX NapoB
npu fAaHHOM Temnepatype. [OnA repmMeTUYHO 3aKpbITOrO cocyda C
HEUM3IMEHHbIM 06BEMOM KMAKOCTM 3Ta BEAMYMHA HE U3MEHMTCA.
AbcontoTHan B/IA*KHOCTb BO34yXa — dun3nyeckasn BE/INYMHA,
NOKas3blBaloLWaA Maccy BOAAHbIX NapoB, cofepskawmxca B 1 m> Bo3ayxa.
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Apyrumn cnoBamu, 3TO NJIOTHOCTb BOAAHOrO Mapa B BO34yxXe, M OHaA
TaKXe YMeHbLUaeTcA.
Omeem: 232.

6 (BMP). Cuctembl Tpyb6 BOAAHOrO OTONNEHMA Bcerga CHabxKaroTca
pacwmpuTenbHbiIM 6aKoM, MPUCOEAMHEHHBIM K CUCTEME OTOMEHUA U
coobwatowmmea ¢ atmocdepont. Mpu HarpeBaHUM BoAbl B Tpybax oHa
YaCTUYHO MepexoauT B paclMpuTenbHbid 6aK, u Tpybbl He paspbiBaerT.
Kakoe aBneHWe MOMKeT NpMBECTM K pas3pbiBy Tpyb npu oTCyTCTBUM
pacwmpuTenbHoro 6aka?

OTBeT: TeN/I0BOE pacWMpeHme XKNULKOCTU.

7 (BIP). a3 HarpeBaloT B 3aKPbITOM COCYAE C NPOYHbIMU cTeHKamu. Kak
Ha3blBAaeTCA NPOLECC TAKOro HarpeBaHUA rasa’?
OTBET: N30XOPHbIM UNN N30XOPUYECKUM.

8 (BMP). B Tabnuue npuseaeHbl TemnepaTypbl NAABAEHUA U KUNEHUS
HEKOTOpPbIX BELLECTB NP HOPMAZIbHOM aTMOCHEPHOM AaBNEHUMN.

Be:.:,ecr Temnepatypa nnasneHmsa Te::::::;:llpa
Xnop 171K -34°C
Cnupt 159 K 78 °C
PTyTb 234 K 357°C
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Hadtan
WH

353K 217°C

Kakoe(-ne) u3 paHHbIX BewecTts 6yaeT(-yT) HaxoAUTbCA B KUAKOM
coctoaHumM npu Temnepatype 360K M HopmanbHOM aTtmochepHOM
[aBneHnn?

Bo3moxcHoe peweHue:

MepeBegem TemnepaTtypy KUMeHMA B KeNbBUHbI. Toraa npu temnepartype
360K xnop ¢ Temnepatypon KuneHua T=239K Haxogutca B
ra3006pasHOM COCTOAHUMN, CNMPT C TemnepaTypon KuneHna T=351K — 8
ra3006pasHOM COCTOAHMM, PTYTb C TemnepaTypor KuneHna T=630K — B
XMUOKOM COCTOSIHMM, HAaPTaNMH C TemnepaTypor KuneHnAa T=490K — B
XNAKOM COCTOSIHUN.

OTBeT: pTYTb U HADTANUH.

PacuétHble 3apauum:

1. U3 450 r BoaAHoOro napa c temneparypou 373 K obpasoBanacb Boaa.
CKO/IbKO TenN0Tbl NPpU 3TOM BbiAEeNNUN0CH?

Otset: 1017 kXK.

2. 3aKpbITbIit cocyg o6bemom Vi = 0,5 M3 cogeput Bogy maccoi m = 0,5
Kr. Cocya Harpenu ao temnepatypbl t = 147 °C. Ha ckonbko cnepyet
n3meHnTb 06bem cocyaa, u4Tobbl B HEM coAep)Kanca TO/bKO
HACbIWEHHbIM nap? [aBaeHne HacCbIWEHHOro napa npu temnepaType t =
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147 °C paBHO pu.n=4,7 * 10° Na.
Otsert: 0,3 m3.

3. OTHOcUTeNnbHAA BAAXKHOCTb BO34yXa B 3aKpPbITOM cocyae npu
Temnepartype t1 = 5 °C paBHa U1 = 84 %, a npu Temnepartype t2 = 22 °C
paBHa U2 = 30 %. Bo CKONbKO pa3 gaBneHue HacbIWeHHOro napa Boabl
npu Temnepatype t; 6oable, 4yem Npu Temnepatype ti?

Bo3moxcHoe peweHue:

[asneHue BogAHOro napa B cocyge npu T1 = 278 K paBHO

.
1y 100 "% Py, w12

rae PH.n 1 — AaBneHWe HacbIWEeHHOro napa npu temneparype Ti.
R
Mpu Temnepatype Tz = 295 K gasnenme P2 ~ 100 % Fr o2
A_L

Tak Kak 06bem NoCToAHeH, To No 3akoHy Llapna P2 To
Panz 9T _

Otctoga Pest 92 Ti
Omeem: 3.

4 (BMNP). B Kybnyeckom meTpe Bo3ayxa B MOMELLEHUM NPU TemnepaType
18 °C Haxoautca 7,7 r BoAsHbIX NapoB. [Monb3yacb Tabanuen NAOTHOCTU
HacCbIWeEHHbIX MNapoB BOAbI, onpeaennte OTHOCUTE/IbHYIO BAAXKHOCTb
BO3A4yXa.

t,°C 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25

p, 1072 kr/m* |1,36/1,45(1,54(1,63/1,73|1,83|1,94|2,06|2,18|2,30
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OtBeT: 50%.

Fpadunuyeckune 3apaum:

1 (BMP). Ha pucyHke npepcraBneH rpadpuK 3aBUCMMOCTU TemnepaTypbl
cepebpAHOi peTtann oOT BpemeHUM eé HarpeBaHuAa. MoOLWHOCTb
HarpeBaTena nNOCTOsAHHA. [lepBOHa4YanbHO cepebpo Haxoaunocb B

TBEé PAOM COCTOAHUMN.
e &

1362 4

\)hz N

Rad

I
|
|
|
|
|
|
s
L4

" & "
T T T

L]
5 10 15 20 25 30 1, mMun

Bbibepute pgBa BepHbIX YTBEPXAEHUA, COOTBETCTBYHOLMX AAHHbIM
rpadmkKa. 3anuwmrte B oTBETE UX HOMEpA.

1) TemnepaTtypa nnasneHusa cepebpa cocrasnsaer 962 °C.

2) B npomexXyToK BpemeHM OT 12 a0 18 MMH. BHYTPEHHAA 3Heprus
cepebpa He usmeHsAeTca.

3) Ana nnaBneHua cepebpaHoir peTann notpeboBanocb 6oabliee
KOZIMYECTBO TEMJ10Tbl, YeM A1 Aa/IbHellero HarpeBaHUA pacnsaBsa Ha
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400 °C.

4)Yepe3s 15MMH. nocne Hayana HarpeBaHua BCE cepebpo eweé
HaxoAUNOCb B TBEPAOM COCTOAHUM.

5)Yepe3s 20 mMH. nocne Hayana HarpeBaHMA cepebpo Haxogunocb B
KUAKOM COCTOAHUMN.

Otser: 15.

3apaum Ha meToabl HAYYHOro NO3HaHUA:

1 (BMP). C nomoLlbio NCUXPOMETPUYECKOTO MMrpomMeTpa MNpPoBOAUAUCH
M3MEPEHUA OTHOCUTENIbHOM BAAXKHOCTM BO34yXa B MOMELLEHUMW.
MorpewHocTb U3MepeHUit TemnepaTypbl pPaBHA LUEHe AeNeHWs LWKabl
TepmomeTpa (cm. puc.).

65



3anuwmnte B OTBETE MOKa3aHMA CyxOoro TepmMoMeTpa C YYETOM
NOrPeLIHOCTM U3MepPEeHU. B oTBETE yKaxKUTe 3HaAYeHMe U MOrpeLlHoCTb
namepeHus chmtHo 6es npobena. OTeeT npuseaute B °C.

Bo3moxHoe peweHue:

3ameTum, 4YTO LEeHa oAHoro aeneHusa tepmomeTtpa pasHa 1 °C. Toraa
n3MepeHHoe 3HaYeHMe MOXKHO 3anuncaTtb Kak (22 £ 1) °C, uam (21 £ 1) °C,
nnn (23 £ 1) °C.

Omeem: 211, 221 nnn 231

2 (BMP). Bam Heobxoammo uccnenoBatb cuy, HeobxoaMmyro ANs OTPbIBA
OT NOBEPXHOCTU MKUAKOCTU, CMAYMBAEMOrO 3TOM KUAKOCTbIO, AWCKA B
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3aBUCMMOCTM  OT  MAIOTHOCTU  KMAKOCTU. MmeeTca  cneaytoulee
obopynoBaHue:
— NINHEeNKa;
— [epeBAHHbIN AMCK C KPenIeHNnemM B LEeHTPE;
— HeorpaHuYeHHbIN Habop M3 rpy30B, Macca Kaxkgoro 1r;
— LITATUB C HUTbIO, BNOKAMKM M NOABECOM AN AUCKOB U JIETKOW Yallewn
ONA rPy30B;
— MATb EMKOCTEM C XUAKOCTAMM U3BECTHbIX N/IOTHOCTEMN.
OnuwunTe NopAAOK NpPoBeAeHUA UCCAea0BaHUA.
B oTtBeTe:
1. 3apucyiiTe nnm onunTe SKCNEePUMEHTANIbHYIO YCTAaHOBKY.
2. OnuwunTe NopAAOK AENCTBUIA NPU NPOBEAEHUN UCCNEA0BAHMA.
Bo3moxcHoe peuweHue:
1. Ucnonb3yeTcs ycTaHOBKa, N306paXKEHHAA Ha PUCYHKe: OAMH U3 AUCKOB,
€MKOCTb C  XMAKOCTbIO, HEeCKONbKO rpy3os n NINHEeMnKa.
|
[ ——
2. lnameTp ANCKA U3MepPAEeTCA IMHEMKOM U BbIYMCNAETCA ero naowap.
3aTeM AWUCK MNOABELIMBAETCA K HUTU U MOTPY)KAEeTCA B MKUAKOCTb TaK,

4yTobbl OHA CMO4YMNA ero MNOBEepPXHOCTb. 3aTemM Ha 4awy AAA rpy3os,
NoABELLUEHHYIO K APYromy KOHLY HUTU AOK/Aa4bliBAlOTCA NO OAHOMY Fpy3y
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[0 TOr0 MOMEHTa, NOKa AUCK He OTOPBETCA OT NMOBEPXHOCTU KUAKOCTW.
Cuna, BblUUCAAETCA YMHOMEHMeM MacCbl NOoABELEeHHOro rpysa Ha
yCKopeHue cB0O6OAHOro NnageHus.

3. Anck TwaTtenbHO obpabaTtbiBaeTCcA OT KUAKOCTWU, NOCNE 4Yero TaK Ke
Nnorpy*KaeTca B CNeAyloLlyto eMKOCTb C KUAKOCTbIO. BbluncneHuna cunbl
npu oTpbiBE ANCKA NOBTOPAIOTCA.

4. [Nony4yeHHble 3HaYeHUA CUN CPAaBHUBAOTCA.

3 (BMP). Yuntenb Ha YypoKe 3aKpbln NPOOKOM Konby M yepes LwiaHr
noAcoeanHUN eé K nakoctHomy U-obpasHomy maHomeTpy (cm. puc.).
3aTem OH MOMECTUN KoNby Hag OrHEM CNMPTOBKM M 06paTMa BHMMaHUeE
yYalLMXca Ha NOKa3aHMA MaHOMeETpa.

K- -2

C KaKkom uenbto bbln NpoBeAéH AaHHbIM ONbIT?

Bo3moxHoe peuweHue:

OnbIT 6bln NPOBEAEH C LEeNbo NOKasaTb, YTO AAB/IEHME rasa 3aBUCUT OT
ero Temnepatypbl. (MoKas3aTb, 4YTO NpPW HarpeBaHWUW JAaBAEeHWE rasa
yBenmumsaetca. Nnu, 4yto npu HarpeBaHWM ras pacimpseTcs.)
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MpunoxeHue 4

KauecrtBeHHas 3apaya c npodeccMoHanbHO HanpaBaeHHbIM coAepXKaHMem

Mpu NnpoBeAeHUN CTPOUTENbHO-OTAENOYHbIX PAabOT HA NPeanpUATUAX CTPOUTENbHOM UHAYCTPUU ONA OYUCTKU BO3AyXa OT
NbIIN N NTPUMECEN UCMOJb3YIOT 3/IEKTPOCTaTUYECKME PUNBLTPLI. B HUX 3arpA3HEHHbINM BO34yX NPOroOHAETCA MeXAy SNEeKTPo4aMMU, Ha
KOTOpble NoAaAeTCA BbICOKOE HanpsaxeHue. [Toyemy npm 3TOM NPOUCXOAUT ero OYMCTKa?

Bo3moxKHoe pelueHue

1. AHanus. Ha anektpogbl dunbTpa NPUKNAAbIBAIOTCA NOTEHLMANbI MPOTUBOMONOMKHbBIX 3HAKOB OT MCTOYHUKA MOCTOAHHOIO
TOKa. ([epsasa nozuyeckaa noceiaka.) Mop, [EencTBUEM BbICOKOTO HanpaxKeHua GOpMUPYeTCA CUAbHOE 3/1EKTPUYECKOE MOJie U
NMOBEPXHOCTHbIA KOPOHHbIN Paspaf, CTEKAIWMN C INeKTpoaoB. (Bmopas nozuyeckaa nocwbinka.) OH NPUBOAUT K MOHM3ALMUMU
NPWUIEraloLLErO K 3/1EKTPOAAM BO34yXa, Ha 3apAabl (MOHbI) AENCTBYET 3/IEKTPUYECKOE MOJle, CO343ETCA MOHHbIN TOK. (Tpemebs
7102U4eCcKas NMocbIKaA.)

2. CuHme3. WoHbl C OTpuUaTeNbHbIM 3apAA0M NOA, AEUCTBMEM 3/1EKTPOCTATUYECKOrO MONA ABUXKYTCA K 0CagUTENbHbIM
(nonoXunTeNbHbIM) 31EKTPOAAM, NMOMNYTHO 3apAXKasa BCTPeYHble npumecu. Ha 3Ty 3apasbl AeUCTBYIOT 3/1EKTPOCTAaTUYECKME CUAbI
(cunbl KynoHa), cospatowme cKonieHWe MblIM Ha OCaAWUTENbHbIX 3/1eKTpodax. TakMm cnocobom MNpoucxoauT OuuLLLEeHUe
NPOroHAEMOro CKBo3b GUAbTP BO34yXa.
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MpunoxeHue 5
Mbinecoc

YCTPOMUCTBO Nblnecoca ¢ MOMEHTA ero u3obpeteHua B 1860-x rr. 0CTanoCb B OCHOBHOM MPEKHUM. D/IEKTPOBEHTUNATOP,
CO34aBanA paspexeHue B Kamepe, 3acacblBaeT Yepes W/IaHr ¢ HacagKamm MNbl/ib BMECTE C BO34YXOM. 3aTeM NPOMNyCKaeT BO3A4yX C
MblNbIO Yepe3 HECKONbLKO Nbineynosutenein (GUNbTPOB), U BbITa/IKUBAET BO3AYX HAPYHKY.

B npombIWNEHHbIX NblECOCax KPYNHbIX Mycop, NONaAaas M3 WaHra B Kamepy-byHKep, rae CKOpocTb BO3AYLIHOIO NOTOKa
HUXe, ocenaeT Ha AHO. bonee menkue 4YacTuupbl, BOBAEKAACb B CMpaseBuaHOe ABUKEHNE B cenapaTope-UMKAOHe, OTHOCATCA Ha
nepudeputo. Mpu 3ToMm GUNLTPbI TOHKOM OYUCTKU, BbIMOJHEHHbIE M3 NMOPUCTOrO MaTepuasna, CNocobHbl 3a4ePrKUBATb YaCTULbI
NblIN Pa3MepPOM MEHbLLE MUKPOHA.

B paae mogenei nepen GUNbTPOM pasmMeLLatoT BUXPEBYIO KamMepy C MeHHbIM BOAO- BO3AYLWHbIM cnoem, obecneymBatowmm
yNaBAMBAHME Mbl/IN 32 CYET €€ CMaYMBaHMA. B TakMX Nbliecocax ecTb cneumanbHbin ByHKep ¢ BOAON.

CoBpemeHHble nblnecocbl (MowHocTblo A0 3 KBT) — cnoXHble Nprubopbl, OHM OCHALLLEHbI CUCTEMOM aBTOMATUKK, KOTOpan
MOMKET, HaNnpMMep, pearnpys Ha yMeHblUeHNe pa3perkeHna B Kamepe, CUrHaIM3MpoBaTb O 3aNoHEHUN ByHKepa, MelKa ¢unbTpa
nT.N.
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MpaBuna akcnayatauum

Tpyba-mraura ¢

nbL1ecHOpHO HACATKOI /

bLJIOK VipaB.IeHHs 7
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1. He octaBnaiTe BKAKYEHHbIN Nblaecoc 6e3 npucmoTpa.

2. He oTcoegmHanTe nblnecoc oT CeTu, AepKach 3a Kabenb.

3. He TporanTe BAaxKHbIMW PyKamMu BUJIKY UK Mbliecoc.
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DIAeRTPOABHIATE]L H BEHTHISITOD

4. He LI,OI'IYCKal\;ITe KOHTaKTa BOJ1OC, oAexX4dbl, NasabueB C OTBEPCTUAMU B KOPMYyCe MNbls1ecoca.

5. He ncnonbayinTte nbinecoc ans cbopa BoAbl U roprtovmx BelecTs (6eH3UH, KePOCUH).

3apaHua:

1. KaKoW 3/1emeHT yCTPOIMCTBa Nblaecoca No3BoifAeT 3a4epHMBaTb MeKMe YacTULbl NbIan?
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o vk WwN

Kakoe ABneHne ncnonb3yeTtca ANs yNaBAMBaAHMA NblIM B MOKOLWMX Nblaecocax?

MoyeMy nblnecocbl C BUXPEBON Kamepomn TPebyroT He TO/IbKO OYMUCTKU BYHKepa, HO M 3aMeHbl BOAbI?

Moyemy Henb3a TporaTb BAAXKHBIMU PyKaMU BUKY MW Nblaecoc?

MNoyemy Henb3sa cobmMpaTb NbIIECOCOM MPOANUTLIN BEH3UH?

Kak mM3ameHUTCA ouMLalol,an cnocobHOCTb Mbliecoca MPU CHUMKEHMM CKOPOCTM MOTOKA BO3AyXa B Kamepe-byHkepe?
Ob6bAcHUTe cBOM OTBET.
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MpunoxeHwne 6
NabopartopHasa paborta Ne5
Tema: OnpeaeneHue yaenbHOro CONpoTUBIEHUA NPOBOAHMKA

Llenb paboTbl: ONbITHLIM NyTEM ONpeaennTb yae/lbHOe CONPOTUBNEHME NPOBOAHMKA.

O6opyaoBaHMe: wcCNbiTyemas MNPOBOJIOKA, MUKPOMETP, M3MepuTenbHas NeHTa, amMMnepmMeTp, BOJbTMETP, COeAUHUTENbHble
npoBsoaa.

Teopusa: 0gHOM M3 BaXKHbIX XapPaKTEPUCTMK NMPOBOAHWKA SABNAETCA YAE/NbHOE 3/IeKTpUYeckoe conpotusieHve p — duanyeckas
BE/IMYMHA, PaBHas OTHOLUEHUIO NPOU3BEAEHMA COMPOTUBNEHUSA MPOBOAHUKA HA €ro niowaab NOMepeyHoro CeYeHus K ANHe

npoBogHMKa. [na ogHOPOAHOro UMAMHAPUYECKOro NPOBOAHMKA C conpoTusaeHnem R, anmHoro I, naowaabto nonepevyHoro

ceyeHuAa S.
RS

[
B CU/ BblpaxkaeTca B Om X M.

YnenbHoe conpoTmMB/ieHUe 3aBUCUT OT KOHUEHTPaUuuUn B NPOBOAHMUKE CBO6OAHbIX 9N1EKTPOHOB N OT PaACCTOAHUA MmeXay UOHaMU
I-(pVICTHI'II'IVI‘-IGCKOVI peweTkn, UHa4vye roBopAa, oT maTepmaja NpoBOAHUKaA

Xoa pabotbi

|. MMCbMeHHO OTBEeTUTb Ha BONPOCDI
1. YT1o Ha3bIBaeTCA yaenbHbIM CONPOTMB/IEHNEM BELLECTBA?

2. Kakmmu eguHuuamum oHo namepsaetca B8 CU n BHe cuctembl?
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3. HanuwwnTte pacuyeTHyto dopmyny 1A CONPOTMB/IEHMA NPOBOAOB U BbiBeAUTE U3 Hee Gopmyy ANA onpeneneHusa yaenbHoro
CONPOTUBNIEHUA.

4. Hanuwwute popmyny naowagm Kpyra.

5. Onpegenuvte U HanUwKUTe LEHY AeneHUA BOJbTMETPA U amnepmeTpa.

Il. NopAAOK BbINONHEHUA PaboTbl
1. CobpaTb Luenb No cxeme:

bi

—

H—

MpeabaBuTb ee Aaa NPOBEPKM NpenosasBaTesnto.
MN3meHeHMeM CONPOTUBIEHMA Ha peocTaTe NOAYYUTb TOK B Lienu pasHbii 0,4A.
3anuncaTb 3HaYEHME CUbI TOKA, HANPAXKEHUA HA KOHLAX NPOBOAHMKA, a TaK¥Ke AJIMHY 3TOro NPOBOAHMKA.

s N

OnbIT NOBTOPUTb C APYITMM NPOBOAHUKOM.

Tabnunua.
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MNnowa
Ypen. | OTHOC.
Hanpsaxe| Cuna [ConpoTtusne Ovame| ab
Ne OnvHa conpoTtunorpewwHMaTtepua
Hue TOKa Hue TP |[ceyeHu
n/n I BNiIeHue | ocTb n
U I R d A 5
P
S
6. Bbluncnntb nonepeyHoe cevyeHne NPOBOAHMKOB.
7. Onpepenntb CONPOTUBAEHME KaXX40ro NpoBOAHMKA.
8. BbluMCcAUTb yaenbHOe CONPOTMBAEHNE NPOBOAHUKOB M NO Tabaunue onpeaennTb Ha3BaHUE 3TUX MaTepPMasioB.
9. Onpeaenntb OTHOCUTENbHYIO NOrPELHOCTb.

10.HanucaTb OT4yeT 1 NPeacTaBuUTb K cneayowemy 3aHATUIO.
11.Pa3obpaTb Lenb, NpoBOAa CBA3aTb.

ll. Od)OpMMTe oT4yeT o ﬂpOAEI’IaHHOﬁ pa60Te “n cp,enaﬁ're BbiBOA4 O COOTBETCTBUUN SKCNEPUMEHTA/IbHO NONYYEHHOIo 3Ha4YeHUA
vyAenbHOro conpormnsieHna nposogHUKa U TabAMYHOro 3HaueHuA.



Cxema oTtyeTa
NaboparopHasa pabora Ne5
Tema: OnpeaeneHue yaenbHoOro CONnpoTuB/IEHUA NPOBOAHMKA

Llenb pabotbl: ONbITHbIM NyTEM onNpeaennTb yae/ibHOe CONpoTUBAEHNE NPOBOAHMKA.
O6opypoBaHue:

1. ncnbiTyemaa NnpoBOJIOKa,

2. MUKpoMmeTp,

3. n3mepuTesibHaA NeHTa,

4. amnepmeTp, BONbTMETP,

5. coeanHuTenbHble NpoBOAA.

Xopa pabotbli

I. OTBeTbl Ha BONPOCHI:

77



Il. 9kcnepumeHTanbHaA YacTb:

1. CobpaTb Uenb No cxeme:

Tabnunua.
Nnowap| VYaen. |OTHOC.
Hanpsaxxe| Cuna |Conportusne Ovname
Ne AnunHa b conpotus|norpew|MaTtep
Hue TOKa Hue TP
n/n I CeYyeHMA| neHue | HOCTb | Man
U I R d
S P ()

Ill. PacyeT No Nnony4YeHHbIM AaHHbIM 3KCMePUMEHTa.

a) OI'Ipe,EI,EI'IMTb conportmneaeHmne NnpoBogHMKa

R =

U
I
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6) OnpeaennTb NaoWaAb NONEPEYHOTO CEYEHNA NMPOBOAHMNKA 5= 4
S=
RS
B) OnpeaenuTb yaenbHOe CONpoTUBAEHNE NPOBOAHUKA P= g

P =
r) Mo Tabaunue onpeaennTb matepman NPoBoAHMUKA

lp-_pl
5 - Or-p
A) OnpeaennTb OTHOCUTE/IbHYHO MOrPEeLIHOCTb Pr

5

e) Pe3ynbraTbl USMEPEHUIN U BbIYMUCIEHUI 3anmMcaTb B TabauLy

IV. BbiBOg, no pa6ore.
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