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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
OU3NKA

1.1 MecTo AUCHMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbI:
VYueOnas mgucnuruinHa «®duszuka» sBisercss o0sA3aTeNbHON 4YacThi0 00II€00pa30BaTEIbHOIO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTelNbHON NPOTPaMMbI 0 CHEIHMAIBHOCTH
38.02.01 DxoHOMUKA U OYXTaITEPCKHUI YUeT (110 OTPaCIsiM)

Pabouas mporpamma aucrumuinHbl paspadorana B coorBerctBuH ¢ PI'OC cpennero obiiero
obpazoBanus ¢ yaetom OI'OC CIIO no cnenmanpHocTH 38.02.01 DK0OHOMUKA U OyXTraaTepCcKui
yueT (1o oTpaciisiM)

Jucnunnuna HanpasieHa Ha popmupoBanue OK 1o cniennanbHOCTH:

Koo Haumenosanue komnemenyuu
KomMnemenyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpodecCHOHANBHON 1eATeIbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHHIo,
NPUMCHSTh 3HAHUS 00 W3MEHCHHMH KJIMMara, NPHHIUIBI OepeKIMBOTO
MIPOU3BOJICTBA, Y (PEKTUBHO NEICTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX

1.2. e 1 IUIaHUpPYeMble pe3yJbTaThl 0CBOCHHUS AU CHUILIHHBI:

Llenu AuCHUIITUHBL:

Conepkanre mporpaMmbl 001ieoOpa3oBaTeabHON AUCHUIUIMHB Du3nka HampaBlIeHO Ha
JOCTIKEHUE CIETYIONNX EeNei:

* (opmHpoBaHuE y 00yUaIOIIHUXCSl YBEPEHHOCTH B LIEHHOCTH 00pa30BaHUs, 3HAUUMOCTH
¢u3nveckux  3HAHWKW IS COBPEMEHHOTO  KBAJU(HUIIMPOBAHHOTO  CHENHAINCTa  TIPH
OCYILIECTBIIEHUH €r0 NpOo(ecCHOHATBHOM 1A TeIbHOCTH;

* (popMHpOBaHNE €CTECTBEHHO-HAYYHON TPAMOTHOCTH;

* OBJAJEHHE CHeHUPHUUECKOW CUCTEeMOM (U3MUECKUX MOHATUI, TEPMUHOJOTHEH U
CHMBOJIUKOM;

*  OCBOEHHE OCHOBHBIX (PM3UUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJQJICHNE OCHOBHBIMH METOJAaMH HAYYHOTO TTO3HAHUS MPHUPOJBI, UCTIONB3YEMBIMHU B
¢usuke (HaOmMIOJEHUE, ONMCAaHUE, W3MEpEHHe, BBIJBM)KEHHUE THUIOTE3, IPOBEACHUE
AKCIIEPUMEHTA);

* OBJAJIeHHE YMEHUsIMH 00pabaThIBaTh AAHHBIE SKCIIEPUMEHTA, OOBSICHATH MOJyYEeHHbIE
pe3yabTaThl, YCTAHABIMBATH 3aBUCHMOCTH MEXIY (PU3MUECKUMH BEJIMYWHAMH B HAOIIOZaeMOM
SIBJICHUH, JI€7aTh BBIBOJIbI;

* (popMHpOBaHWE YMEHHS pemarh (U3NIECKHe 3a7a9l pa3HBIX YPOBHEH CII0KHOCTH;

* pa3BUTHE T[IO3HABATEJbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH B Tporiecce MpuoOpeTeHNs 3HAaHUK C WCTOJIh30BAHUEM PA3IIUMYHBIX WCTOYHHKOB
UHPOPMALIMM U COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTH; yMeHUHl (opMyaupoBath U
000CHOBBIBaTh COOCTBEHHYIO IO3MLMI0O IO OTHOLIEHUI0 K (u3nueckoil uHpopManuuy,
MOJIy4aeMOM 13 pa3HbIX UCTOYHUKOB;

* BOCIHUTAaHHE YyBCTBA TOPJOCTH 32 POCCUICKYIO (PU3MUYECKYIO HAYKY.

1.3 IInanupyemble pe3y.ibTaTbl OCBOEHHMsI 001Ie00pa30BaTeJbHONH AUCUMILIMHBI B

coorBercrBuu ¢ PI'OC COO
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OO0mme (IMYHOCTHBIE H MeTaNpeAMeTHbIE) Pe3yabTAThI

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTH K TPYZY, OCO3HaHNE IEHHOCTH MaCTEePCTBA, TPYNOIo0ue;

- TOTOBHOCTh K AKTHUBHOH JESATEIHLHOCTH TEXHOJOTMYECKOW M COIMAIbHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBAaTb M CAMOCTOSITENBHO  BBINOJHATH — TaKylo
JIeATEIIbHOCTD;

- HHTEPEC K Pa3In4YHbIM chepaM npodeccnoHaTbHOMN e TeIbHOCTH,

OBjajieHNe YHHBEPCATIBLHBIMHU Y4eOHBIMHU N03HABATEILHBIMH /ICHCTBUSIMH:

a) 0a30BbIE JIOTHUECKUE JICHCTBHS:

- CaMOCTOATENFHO (OpMYIHMPOBaTh M AKTYalIW3UpOBaTh MPOOJeMy, paccMaTpUBaTh ce
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH NMPH3HAK MM OCHOBAHHS JUIS CPaBHEHUs, KJIACCU(UKAIMU U
000011IeHHS;

- OTIPEJICTIATH LEH JeITeIbHOCTH, 3a/1aBaTh IapaMeTPhl M KPUTEPUU UX TOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHSI B PACCMATPUBACMBIX SBIICHHSX;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHHBATh COOTBETCTBHE pPE3YJIBTATOB IIEIISIM,
OLICHUBATh PUCKH MTOCIIEICTBUI ESTEIbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBILIICHUE MTPH PELICHUH )KU3HEHHBIX TPOOIeM

0) 0a30BbBIC UCCIIEIOBATEIIBCKUE ACHCTBUA:

- BJAJCTh HaBBIKAMH Y4eOHO-MCCIEIOBATEIBCKONH M IPOSKTHOW JESTENbHOCTH, HaBBIKAMH
paspetneHus rnpoodiuem;

- BBIIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BBIBUTaTh THIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI JIJIsl I0KA3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMeTPhI
U KPUTEPUU PELICHUS;

- QaHAJIM3UPOBATH TOYUYECHHBIE B XOJI€ PEIICHHS 33/1a4H PE3yJIbTaThl, KPHTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEIACITEITHbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 pa3HbIX MPEIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IbI M PEIICHMST,

- CIOCOOHOCTh MX MCIIOJIb30BAaHM B TO3HABATEIbHOM U COLMAIBHON NPAKTUKE

B 00/1acTH HEHHOCTH HAYYHOT'0 MO3HAHMA:

- ¢(hopMUPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAayKd WM OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JHAIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO0 MECTa B MOJUKYIBTYPHOM MUDE;

- COBEpPIIEHCTBOBAHME S3bIKOBOM M UYUTATENHCKOM KYIBTYphl KaK CpEICTBA B3aMMOACHUCTBUS
MEXY JIIOJIbMU M MTO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH TPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSTEIbHOCTh HHUBHUYAJIbHO U B TPYIIIIE;

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

B) paboTta ¢ uHpopmarmei:

- BJIaJIeTh HaBBIKAMU IOJydeHHsI MHPOPMAIIUU U3 UCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
OCYILECTBIISATh TOUCK, aHAIN3, CUCTEMATH3aIMI0 U MHTEpIpeTalnio HHPOPMAIMH Pa3INnIHbIX
BUIOB U (POPM TIPEIICTABIICHHUS;

- CO03/1aBaTh TEKCThl B PAa3JIMYHBIX (popMaTax ¢ y4eToM Ha3HAYeHHUs MHPOPMALUU U LEJIEBOM
ayIUTOpPUH, BRIOHpAsi ONTHMATBHYIO ((OPMY IPEICTABICHUS M BU3YalIN3allNH;

- OIICHHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OPMALMU, €€ COOTBETCTBHE NPAaBOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;
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- HCIIOJIb30BaTh Cpe/cTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 334a4 C COONIOJeHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, PECypCOCOEpeKEHUs, MPABOBBIX M ITHUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUS M 3alIUTHI HH(pOpMaluu, HHGOPMAITMOHHON O€30MMacCHOCTH
JMYHOCTH

B o0Js1acTH 1yXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHMS

-- cOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBE/ICHUS;

- CIIOCOOHOCTH OILICHMBATh CUTYallUI0O U MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUEHTHUPYICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETro;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSAM U (WIM) APYrUM WIEHAM CEMbH, CO3JaHUIO
CEMbHU Ha OCHOBE OCO3HAHHOI'O MPUHATHUS LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaauLusAMu HapooB Poccuu;

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHAMM:

a) caMOOpTaHHU3aIIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISABISTH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

- CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEIIEHUs MpoOJeMbl C YY4E€TOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

croco6cTBOBaTh (HOPMUPOBAHHUIO M MPOSBICHUIO IIMPOKOM SPYAMIIMH B Pa3HBIX 001ACTAX
3HaHWUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh PUEMbI pe(IeKCHH JIJIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

B) SMOLMOHAJIbHBIM HHTEIIEKT, PEANOoIaralomuil choOpMUpPOBAHHOCTD:

BHYTPEHHEN MOTHUBAIIMH, BKJIFOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO LIETHU U YCIIEXY, ONTUMU3M,
MHUIIMATUBHOCTb, YMEHUE JIeCTBOBATh, UCXOJI U3 CBOMX BO3MOKHOCTEI!;

- SMIAaTHUH, BKJIIOYAKOUIEH CHOCOOHOCTh MMOHHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYIHX,
YUNTBHIBaThb €ro IMpH OCYIIECTBICHUH KOMMYHHMKAIMH, CIIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHMUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpAaUBaTh OTHOLIEHUS C JIPYTHMMH
JIOIbMH, 3a00TUTHCS, IPOSABIATH HHTEPEC U pa3periaTb KOH(IUKThI

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH H
CaMOOIPEIEICHHIO;

-OBJIaJICHNE HABBIKAMH YUE€OHO-UCCIIE0BATENHCKOM, IPOSKTHON 1 COITUATIBHOM JIeATeTbHOCTH;
OgiajeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAIMM:

0) cOBMECTHAsI IESITEIIbHOCTb:

- IOHUMATh U UCTIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHIUBHUIYyaIbHON paboTHI;

- MPUHUMATh L€ COBMECTHOI JesITeNbHOCTH, OPTaHU30BbIBaTh U KOOPJAUHUPOBATH AEHCTBUS
[0 €€ JOCTWKEHHWIO: COCTaBIATh IUIAH JEHCTBHI, pacnpelesiaTh POJd C YYETOM MHEHUI
Y4aCTHUKOB 00CYKJaTh pe3yJbTaThl COBMECTHOU pabOThI;

- KOOPIMHHPOBATH M BBINOJHATH pabOTy B YCIOBUSAX pEAITbHOTO, BHUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYILECTBJISTh NO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh NHULIMATUBHBIM

5
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OnJialeHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH JeHCTBHSIMU:

T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX JIIOAEH IPU aHAJIM3€ Pe3yJbTaTOB AEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh COCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro 4eJoBeKa

B o0Js1acTH 3cTeTHYECKOr0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOILIEHUE K MHUpY, BKIIOYas 3CTETUKY HAay4yHOIO TBOPYECTBA, MPUCYILEro
¢du3nueckoil Hayke;

- CIIOCOOHOCTh BOCIIPMHHMMATh Pa3IM4YHbIe BUABI UCKYCCTBA, TPAAMLIUU U TBOPYECTBO CBOEIO U
JPYTUX HapOJOB, OLIYLIAaTh 3MOLMOHAIBLHOE BO3JICHICTBUE UCKYCCTBA;

- yOeXJEHHOCTh B 3HAUUMOCTH [UI JIMYHOCTM M OOLIECTBa OTEUYECTBEHHOTO U MHMPOBOIO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJIULUN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPa)KEHHUIO B Pa3HbIX BUJAaX UCKYCCTBA, CTPEMJIEHUE MPOSABIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

a) oO1uieHue:

- OCYILECTBJIATh KOMMYHHMKAIIMU BO BceX c(hepax KU3HU;

- pacno3HaBaTh HeBepOalbHbBIE CPEACTBA OOLICHHS, TTOHUMATh 3HAUCHHE COIMAIBHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTBI;

- pa3BEpPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- 0CO3HaHHE 00yUarOIIUMUCS POCCUICKON I'paXkJaHCKON MJIEHTUYHOCTH;

- LEJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHEW MO3UIMM JIMYHOCTHU HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH HapoaoB Poccuiickoit dexepannu, UCTOPUUECKUX M HAIMOHAJIBHO-
KYJIbTYPHBIX  TpaaulMid, (OpMHpOBAaHME CHCTEMBl 3HAYUMBIX I[€HHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS, IIPABOCO3HAHMS, SIKOJIOTUYECKON KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTb LI U CTPOUTH )KM3HEHHBIE IJIAHBI;

B yacTH rpakaaHCKOro BOCIIUTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH, yBa)KEHHWE 3aKOHa U
IIPABOIIOPAIKA;

- TPUHATHE TPAJULUUOHHBIX HAIIMOHAIBHBIX, OOIIEYETOBEUYECKUX T'yMaHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb HPOTHBOCTOSITH HJAEOJIOTMM 3KCTpEMHU3Ma, HaIMOHaJIM3Ma, KceHodoOuwu,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIECHUM B 0011e00pa30BaTeNbHON OpraHu3alyu U JEeTCKO-IOHOIIECKUX
OpraHu3aIusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COI[MAILHBIMU MHCTUTYTAMU B COOTBETCTBUHU C UX (YHKLIUSIMU
Y Ha3HAuYEHUEM;

- TOTOBHOCTb K TYMaHHUTapHO! U BOJIOHTEPCKOM JIEATEIBHOCTH;

NaTPUOTHYECKOTO BOCITUTAHHUS:

- c(OPMHUPOBAHHOCTb POCCHMCKON T'Pa)KAAHCKOM MIEHTUYHOCTH, MATPHUOTH3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH mepelx PoawHON, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOI A3bIK U KyJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;
- IICHHOCTHO€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U TMPUPOIHOMY
HacJIEAUIO, MaMATHUKAM, TpaaulMsM HapoaoB Poccun, noctmwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

- uelHas yoex/IeHHOCTh, TOTOBHOCTh K CIY)KEHUIO M 3ammre OTeyecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

6
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OCBOEHHBIE 00YYAIOIIUMHUCA MEXKIPEIMETHbIC MOHATUS U YHUBEpCAbHblE Y4eOHBbIE ACHCTBHS
(perynsTUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTH HX HCIOJIb30BaHHUS B MO3HABATEIBHON U COLMAIBHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4E€OHOH NEATENIbHOCTH, OpraHU3aluu
y4eOHOr0 COTPYIHHUYECTBA C MENarorH4ecKUMH pabOTHHUKAMU M CBEPCTHHKAMH, K Y4acTHIO B
IOCTPOECHUHN MHAMBUAYAJILHON 00pa30BaTEIbHON TPAEKTOPHH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIeI0BATEIbCKOM, TPOEKTHOM U COLIMANIbHOM e TEIbHOCTH
B o6Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- copMHPOBAHHOCTH  SKOJOTMYECKOW KYIbTYpbl, T[OHMMAaHUE BIMSIHHUS  COLMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IUTAHUPOBAHUE U OCYILIECTBJICHUE JICVCTBUIM B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHUS LENen
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBU, IPUHOCSIINX BPE] OKPYKAOUIEH CPEE;

- YMEHHE POTHO3UPOBATh HEOIArOMPHUATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JICHCTBHM, IPEAOTBPAILATD UX;

- paclIMpeHue OIbITa ACATEIbHOCTH 3KOJIOTMYECKON HAINpaBJICHHOCTH HAa OCHOBE 3HAHUM IO
¢du3uke.

JucuuminHapHble (MpeaAMeTHbIE) pe3y/ibTAaThl 00y4eHH I :

- chopMHpOBaTh MPEICTABICHUS O POIM W MecTe (U3MKH M aCTPOHOMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHpPA, O CHCTEMOOOpa3yromel poiu (GU3MKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ COBPEMEHHBIX TEXHOJIOTUH, O BKIIaJIe POCCUMCKHX U 3apyOEKHBIX YUCHBIX-(H3UKOB B
pa3BUTHE HAyKH; MOHHUMaHUE (PU3MUECKOW CYIIHOCTH HAOJIIOAAEMBIX SIBIEHUUW MHUKpPOMUPA,
MakpoMupa M Meramupa; HOHHUMaHUE POJU aCTPOHOMHUU B MPAKTUUYECKON NEATEIbHOCTH
YEeJIOBeKa M JAIbHEHUIIEM Hay4YHO-TEXHHUYECKOM pPa3BUTHH, POJIU (PU3Mku B (HOPMHUPOBAHUU
Kpyro3opa 1 QyHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa IS PEeIICHUs IPAKTHUECKUX 3aa4;

- chopMHpPOBATh YMEHHS peIIaTh pacuyeTHhIC 3aJaud C SBHO 3aJaHHON (DU3UYECKON MOJECIbIO,
UCTIONB3YS (PU3MYEecKre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1adyll BHIOMpATh
(U3UYECKYI0 MOJIEeb, BBIIEIATh (PU3HUYECKHUE BEIMYMHBI M (POPMYIIBI, HEOOXOIUMBIE NJisi €€
pellieHus, MPOBOJUTh PacueThl U OIEHUBATh PEAbHOCTh MONYUYEHHOTO 3HAYeHUS (PU3UUecKoi
BEITMYUHBI, peliaTh KadeCTBEHHBIC 3aJaud, BBICTpPAWBasi JIOTHYECKU HEMPOTHBOPECUUBYIO
[ENOYKY PAaCCYXACHUW C OMOpON Ha HM3y4YeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3UYECKHe
SIBIIEHHUS,

- BJAJICTh OCHOBONOJAraroluMHu buznyecKkuMu MTOHATHSIMH " BEJIWYHMHAMH,
XapaKTepU3yIOUUMA (U3UYECKUE TMPOIECChl (CBA3aHHBIMM C MEXAaHUYECKUM JBUIKEHUEM,
B3aMIMOJICHICTBHEM TEJI, MEXaHWYECKUMHU KOJEOAHUSIMU M BOJHAMHU; aTOMHO-MOJEKYISIPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBHIMU MPOIECCAMH; DJIEKTPUUECKHM W MArHUTHBIM TIOJISIMU,
DIIEKTPUYECKUM TOKOM, DJJCKTPOMATHUTHBIMH KOJIEOAHUSIMH U BOJHAMH, ONTHYECKUMHU
SBJICHUSIMH;  KBAaHTOBBIMH  SIBICHHUSMH, CTPOEHHEM aroMa W  aTOMHOTO  spa,
pPaZIMOaKTUBHOCTHIO); BIAJCHHE OCHOBOIMOJATAIONIUMH  aCTPOHOMHYECKUMU TOHSATUSMH,
MO3BOJISIIOIIUMH ~ XapaKTePU30BaTh MPOIECChI, MPOUCXOAAIIME Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMaX, B MEXTaJIaKTHUYeCKON cpene; NBIKEHHUE HEOECHBIX Tell, HBOJIOIHIO 3BE3Nl U
BcenenHnolii;

- BIIQJIETh 3aKOHOMEPHOCTAMHM, 3aKOHAMHU U TEOpUAMH (3aK0oH BcemupHoro Tsarorenus, I, I u 111
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHUS HUMITYJIbCa,
MNPUHIUIT CYNEPIO3UIUN CUJ, MPUHILIMI PABHONPABHOCTU HHEPUHUATIBHBIX CHUCTEM OTCUETa;
MOJICKYJIIPHO-KHHETUUECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIC 3aKOHBI, MEPBBIM 3aKOH
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TEPMOJIMHAMMKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsna, 3akoH Kyiona, 3akon Oma ans
ydacTka 1enu, 3akoH Oma [yl TOJIHOM 3JIEKTpUYECKOM 1ienu, 3akoH J[xoyns - JleHua, 3akoH
9JIEKTPOMarHUTHOM MHAYKLUUH, 3aKOH COXPAaHEHHMs HHEPIUH, 3aKOH IPSIMOJMHEHHOro
pacnpoCTpaHEHUs] CBETA, 3aKOH OTPAKEHMs CBETa, 3aKOH MPEIOMJIEHMsSI CBETa; 3aKOH
COXPaHEHMsI SHEPTUHU, 3aKOH COXPaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa,
3aKOH COXpaHEHMs MacCOBOIO 4YHUCIa, MHOCTyjaaTel bopa, 3aKOH pajMOakTUBHOIO pacnana);
YBEPEHHOE MCII0JIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEN IpU aHaiu3e GU3NYECKUX SBICHUH U
IIPOLIECCOB

- YMEThb YUYUTBIBATh IPAHULBI IPUMEHEHHsS] M3YYEHHBIX (U3UUECKUX MOJEIEH: MaTepualbHas
TOYKa, MHEpLUAJIbHAs CUCTEMa OTCUETA, UACAIBHBIN Ia3; MOJEIN CTPOEHUS ra30B, KUAKOCTEN U
TBEPJBIX TeJ, TOUECUHBIH 3JIEKTPUUYECKUH 3apsi, saepHas MOJENb aTOMa, HYKJIOHHas MOJEIb
AaTOMHOTO Siipa MPH peleHN: Gpru3nyecKux 3aaad

- yMeTh (OpMHUPOBaTh COOCTBEHHYIO MO3MLMIO IO OTHOLIEHHIO K (pU3MUecKoid HH OpMAaIuH,
MOJy4aeMOi M3 Pa3HbIX HCTOYHHUKOB, YMEHHH HCIIOJIB30BaTh HU(POBBIE TEXHOJOTUU IS
IIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U IPEACTaBICHUs yUeOHOH 1 Hay4HO-TIONYJISIpHON
UHPOPMALINKY; Pa3BUTHE YMEHUN KPUTUYECKOTO aHAJIM3a MMoJrydaeMoil nH(opMaIim

- BJIQ/IETh OCHOBHBIMHM METOJIaMH HAYYHOT'O MO3HAHMs, UCIOJIb3yeMbIMU B (pU3MKE: MPOBOAUTH
OpsMble W KOCBEHHBIE M3MEpeHHMS (DU3MYECKMX BEIWYHMH, BHIOMpPAs ONTUMAIBHBIA CHOCOO
U3MEPEHUsI U HCIOJIb3YSl M3BECTHBIE METO/bI OLEHKU MOTPEHIHOCTEH HM3MEepeHUl, MpOBOAMTH
UCCIICIOBAaHUE 3aBHUCHUMOCTEH (DM3MUYECKMX BEJIMYUH C HUCIIOJIB30BAaHHEM IPSIMBIX H3MEpPEHHIH,
OOBSICHATh MOJyYEHHbIE PE3yJbTaTbl, UCHOJIb3YsI (PU3MUECKUE TEOPUHU, 3aKOHBI U MOHATHS, U
JieNiaTh BBIBOJIBI, COOJIOAATh MpaBMiia O€30MacHOrO TpyAa MpPHU MPOBEACHUU HCCICIOBAHUN B
paMKax  y4eOHOro JKCHEpUMEHTa M  y4eOHO-HCCIEeIOBATENbCKONM  JIEATENIBHOCTH  C
HCIIOJIb30BaHNUEM IU(POBBIX HM3MEPUTENbHBIX YCTPONCTB U J1a0OpaTOPHOTO OOOpYIOBAHUS;
c(OPMHPOBAHHOCTh MPEJCTABICHUH O METoJaX IOJyYeHHUs HAayYHBIX acTPOHOMUYECKHX
3HAHHM;

- oBnazeTh (copMHpOBaTh TPEACTABICHUS) NpaBUIAMU 3alMCH  (QU3HUECKUX (HopMys
penbeHO-TOUeUHON cuctembl oOo3HaueHui JI. bpaiinsg (mns cinenbix U crabOBHUISAIIMX
oOyJaromuxcsi)

- OBJIQJIETh YMEHUSMU pabOTaTh B TPYMIE C BHIIOJHEHHUEM DPA3JIMYHBIX COIMAJIBHBIX pOJIEH,
IUIaHUPOBaTh padOTy IpyMIbl, PALMOHAIBHO PACHpPEAEATh AEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallusX, aJeKBaTHO OIEHMBATh BKJIAJ KaXJOr0 M3 YYAaCTHUKOB TIpPYyNNbl B pEUICHHUE
paccMaTpuBaeMoi MpoOIeMbI

- YMETh pacro3HaBaTh PU3NYECKUE SBICHUS (POLIECCHI) U OOBSICHATH UX HA OCHOBE M3yUYEHHBIX
3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHHOE ABMXKEHHE, CBOOOJHOE MaJieHUe
TeN, JABW)KEHHE 10 OKPYKHOCTH, MHEpLUS, B3aUMOJCICTBHE Tel, KojiedaTeIbHOE ABMKECHUE,
PE30HAHC, BOJHOBOE JBIDKEHUE;, MU(PQy3us, OpPOyHOBCKOE IBHKEHHE, CTPOCHHE >KUIKOCTEH U
TBEPABIX TeJl, U3MEHEHHE 00beMa TeJl MpH HarpeBaHUU (OXJIaKICHHH), TEIJIOBOE paBHOBECHE,
UCIIapeHne, KOHJIEH AV, IUIaBJIEHNE, KPUCTAUIN3allks, KAIIEHUE, BIAXXKHOCTh BO3/1YXa, CBS3b
CcpelHel KMHEeTUYECKON SHEPTUH TEIJIOBOTO JIBIXKEHUSI MOJIEKYJ ¢ aDCOJIFOTHON TeMIlepaTypoH,
NOBBIIEHUE [ABJICHUS Ta3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYZAE, CBS3b MEXIY
napaMeTpaMH COCTOSHUSI raza B M30IpOIleccax; AJIEKTpU3alus Tel, B3auMOJEUCTBUE 3apsi/ioB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOAECHCTBUE MAarHWTOB, AJIEKTPOMAarHUTHAas WHIYKIUS,
JefiCTBE MarHUTHOT'O MOJIsI Ha IMPOBOJIHUK C TOKOM U ABIMXKYIIUKCS 3apsijl, 3IEKTPOMAarHUTHbBIE
KoJIeOaHUsT M BOJHBI, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaKeHHE, MpeoMIICHHE,
uHTepdepeHys, nudpakuus U MONgpU3alus CBETa, AUCIEPCHs CBeTa; (OTOAIEKTPUUYECKUI
3pdeKT, CBETOBOE JaBlieHHE, BO3HMKHOBEHHE JIMHEHYaTOro CIeKTpa aToMa BOAOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJl0aKTUBHOCTh
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- cpopMHpOBAaTH YMEHHsSI HPUMEHATh IIOJIYYEHHbIE 3HAHMS M OOBACHEHHS YCIOBUI
npoTeKaHus (PU3NYECKHX SBJICHUNH B MPUPOJEC M JUIA NPHHATUS NPAKTUYECKUX DEIICHUH B
IIOBCEHEBHOM JKM3HM A olecrneyeHus O€30MacHOCTH MpU  OOpalleHud ¢  ObITOBBIMHU
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3JI0pOBbSI U COONIOJIEHHS HOPM
9KOJIOTUYECKOT0 MOBEJCHUS B OKpY’KalOLIeH cpenie; MOHMMaHUuEe HEeOOXOIUMOCTH IMPUMEHEHUs

JOCTIKEHUH (PU3MKH U TEXHOJIOTUHN IS pallHOHAIBHOTO IPUPOAONOIH30BAHUS

2. CTPYKTYPA Y COJAEPXKAHUE OBIIEOBPA3OBATEJIBHOM IUCIUILINHBI

Bup yaebHoit paboTbl O6beMm B
qacax

O0beM 00pa3oBaTeIbHONM NPOrPaMMbI AUCHHUILIMHBI 78

OcHOBHOe coiep:KaHue 78

BT. U.:

TEOPETUIECKOE O0yUeHUE 39

MPAKTUYECKHUE 3aHITUS 39

B T.4. Ta0OpaTOPHbIE 3aHATHUS 11

IIpomMeskyTOUHasI aTTeCTAIUS

Hpyrue popMbl KOHTPOJIS (KOHTpOJIbHAsS paboTa) 1 cemecTp

JuddepeHurpoBaHHbIii 3a4eT 2 cemecTp
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2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

Haumenosan
HepasaeyioB U
TeM

Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE
padoThI, caMOCTONATEIbHASL PA00Ta 00yYAKO M XCS

Oo0Lem
4acoB

®opmupyemMble
o0mmue
KOMIIeTeHIIUH

1

4

Pa3nen 1. ®u3uka u MeTObl HAYYHOI'0 MO3HAHUS

Tema 1.1

Bsenenne

Coneprxanue y4eGHOT0 MaTepHaJa:

®dusuka - Hayka o npupoze. Hayunbsle MeTobl MO3HAHUS OKpYXatoliero mupa. Pois
HKCHEPUMEHTA U TEOPUH B IIPOIECcCe MO3HAHUS TPUPO/Ibl. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue (HprU3NUYECKHX sBICHUH 1 nporeccoB. Hayunsle rumotessl. duznueckue
3aKOHBI U T€OpUU. I'paHuIIbl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.
Ponb 1 MecTo (pu3Kku B popMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIIOIEH

OK-01

Pasznea 2. Mexanuka

Tema 2.1

Kunematuka

Conep:xaHue yueOHOT0 MaTepuasa:

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHusA. Cuctema
orcueta. Tpaekropus. [lepemenienue, ckopocThb (CpeaHsst CKOPOCTh, MTHOBEHHAs CKOPOCTH )
U YCKOPEHHE MaTepruaJbHON TOUKH, UX POEKIMU HA OCHU CUCTEMBI KoopauHat. CiioxxeHne
MEPEMEILECHUN U CIIOKEHNUE CKOPOCTEN. PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE
nBkeHue. ['paduku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUS, TYTH 1
nepeMenieHus MaTepraIbHOM TOYKK OT BpeMeHH. CBOOOIHOE TTaZicHHE. Y CKOpEHHE
cBoOoIHOTO TIazeHus. KpuBonmHeliHoe nBrkeHue. [[BikeHne MaTepruaabHON TOUYKH 110
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAsA CKOpocTh. [lepron n yacrora.
L{eHTpOCTPEMUTEIBHOE YCKOPEHHUE

IIpakTuyeckue 3aHATHSA

[IpakTryeckue paboTHI:
N3mepenne MrHOBEHHOUW CKOPOCTH.

HccnegoBanue COOTHOIIICHUA MCKIY IyTsAMU, HpOﬁI{GHHHMH TCIIOM 3a

OK-01
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IIOCJIEZI0BATEIbHBIE PABHBIE NPOMEKYTKHM BPEMEHH IIPYM PaBHOYCKOPEHHOM JIBHYKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

N3ydeHne nBUKEHUS IIApUKa B BA3KOU XKHUJIKOCTH.

M3yuenne BMKEHUS TeJa, OpPOIICHHOTO TOPU30HTAIBHO

Tema 2.2
JlnHamMuka

Conep:xanue yueOHOro MaTepuaJia:

[Tpunaumn otHocutensHOCcTH ['anmunes. [lepBeiit 3akon HetoToHa. MHEepanbHbIE CUCTEMBI
orcuera. Macca tena. Cuna. [Ipunuun cynepnosuuuu cuil. Bropoit 3akon HeroToHa aiis
MaTepuaibHOW TOYKK B MHepiuanbHoi cucteme orcdera (MCO). Tperuit 3akon HproToHa
JUI. MaTepuaIbHbIX TOYEK. 3aKOH BceMHpHOro TtsroreHus. Cuna Ttsokectu. llepBas
KocMHueckas ckopoctb. Bec Tema. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHS CKOJIBKECHHS M cuiia TpeHus nokos. Koadgduuuent tpenus. Cuna
CONPOTHUBIICHUs IpU JBWKEHUU Tella B JKUIKOCTH wuinu rase. llocrtymartenbHoe u
BpalaTebHOE JIBMKEHHUE a0COJIOTHO TBEPAOro Teja. MOMEHT CHUJIbI OTHOCUTEIHHO OCH
BpatnieHus. [1nedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

IIpakTHYecKkne 3aHATHA

[IpakTuyeckue paboTHI:

N3ydenue nBuxenust Opycka o HaKJIOHHOW IUIOCKOCTH MO J€HCTBHEM HECKOJIbKUX CHJI.
HccnenoBanue 3aBUCHMOCTH CHMJI  YIOPYTOCTH, BO3HMKAOIIUMX B Je(OPMHUPOBAHHON
MPYXUHE U PE3NHOBOM 00pa3lie OT BEJIMUMHBI UX J1ehOpMalnu.

HccenegoBanue ycioBUi paBHOBECUS TBEPAOrO TEJId, UMEIOIIETO OCh BPAILLEHHUS

Tema 2.3
3aKOHBI COXpaHEHUs
B MEXaHUKE

Conep:xaHue yueOHOT0 MaTepuasa:

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI MAaTEpHUAIBHBIX ToueK. MMIynbc cuiabsl u
M3MEHEHNE UMITyJIbca Tela. 3aKOoH coxpaHeHus umnyibca B ICO. PeakTuBHOE ABMXKEHUE.
Pabota cusbl. MomHocTh cuitbl. KuneTnueckas sHeprusi MaTrepuaibHoi Toukd. Teopema 00
U3MEHEHUN KUHETHYecKoW dHepruu. llorenumansHas sHeprus. lloreHnuanbHas s>HEprus
yrpyro nehopMUpoBaHHON NMpyKuHBL. [loTeHunanbHast SHEprus Tejaa BOIM3U MOBEPXHOCTU
3emiu. [loTeHManbHbIE M HEMOTEHIUANbHBIE CUIIbl. CBsI3b pabOThl HEMOTEHIIUATBHBIX CHIT
C M3MEHEHUEM MEXaHWYECKOW PHEPrUM CHUCTEMBI Tel. 3aKOH COXPaHEHMs] MEeXaHWYEeCKOW

OHCPIHH. anyrI/Ie 1 HCYIPYIHUC CTOJIKHOBCHHA

OK-01
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IIpakTnyeckue 3aHATHS

[IpakTryeckue pabOTHI:
H3ydeHne cBsA3M CKOPOCTEH Tell IPU HEYIPYroM yape.
HccnenoBanue cBsi3u pabOThI CHIIBI C K3MEHEHHEM MEXaHMUECKON SHEPIUu Tela

IIpodeccnonajbHO OpHEHTHPOBAHHOE COJIePKAHUE (COIEPKAHUE TPUKIIATHOTO
MO/1YJIfA)

HpaKanecmle 3aHATHUSA

[IpakTuueckass pabora: TexHUYECKHME YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE:
CIIUJIOMETp, JBWKEHHUE CHApSANIOB, ILEMHbBIE M PEMEHHbIC MepeAadd, IMOAUIUITHUKY,
BOJIOMET, KOIIEep, IPYKUHHBIN TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB M PaKeT.
[IpakTuueckas pabota: Mcnosb3oBaHHWE 3aKOHOB MEXAHHMKHU JUIS OOBSICHEHUS JBUKEHUS
HEOECHBIX TEJ W IS Pa3BUTHS KOCMHUYECKHMX HCCIEIOBAaHUMN, I'PAHMIIBI MPUMEHHUMOCTH
KJIaCCUYEeCKOM MeXaHMKH. VIMUTamss HEBeCOMOCTH

Paznen 3. MoJiekyasipHasi pu3uKa 4 TEpMOANHAMHUKA

Tema 3.1 Coaep:xanue yuyeOHOro marepuaJia:

OcHoBBI OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TeopuHu. BpoyHOBCKoOe ABMKEHHUE.
MOJICKYJIIPHO- Juddys3usa. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YacTHI] BeliecTBa. Mozaenu cTpoeHus
KUHETUYECKON ra3oB, XHJIKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX

TEOPUH

Mozaener. Macca u pazmepbl mosekyid. KonmdectBo BemectBa. [loctostHHas ABoraapo.
TermmoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana temmneparyp Llenbcus.
Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOpHUH
ujeanpHOro ra3za. AOCOJIIOTHas TemrepaTypa Kak Mepa CpeJHell KMHETHMUECKOH SHepruu
TEIJIOBOTO JABWXKEHWs 4vactul ra3a. Illkama temmeparyp KeneBuHa. VYpaBHeHHE
MenneneeBa-Knanelipona. 3akoH [{ansToHa. ['a30BbIe 3ak0HBI. M30Mporieccs! B H1€aaIbHOM
ra3e c MOCTOSIHHBIM KOJINYECTBOM BelIeCTBa: U30TepMa, U30X0pa, u3obdapa

IMpakTuyeckue 3aHATHS

[IpakTudeckue pabOTHI:
N3Mepenne macchbl BO3ayxa KJIacCHOM KoMHaTte. VcciaeqoBanne 3aBUCUMOCTH MEXKIY

OK-01
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nmapaMeTpaMu COCTOSAHUA pa3pCKECHHOI'O ra3a

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabora 1. M3y4eHue 0oIHOTO M3 H30MPOIECCOB

Tema 3.2
OCHOBBI
TEPMOTUHAMUKHA

Conep:xanue yueOHOro MaTepuaJia:

TepmonuHamuueckass cucreMa. BHYTpeHHss 2HEprus TEPMOIMHAMUYECKOM CHCTEMBI U
crnocoObl ee wu3MeHeHusd. KomuuecTBo TemiaoTel M pabota. BHyTpeHHsst sHeprus
OJIHOATOMHOI'0 HJEAJIBHOrO ra3a. Buasl Teronepenadyu: TEIUIONPOBOJAHOCTb, KOHBEKLIUSA,
nunydenue. TemmoeMKocTh Tena. YIenbHas TEIUIOEMKOCTh BeniecTsa. KosmdecTBo
TEIUIOTHl Npu Terutonepenade. Ilepselii 3akoH TepMoauHaMuKH. [IpuMeneHue nepsoro
3aKOHa TEPMOJMHAMUKH K wm3omporeccam. ['padudeckas mHTepnperanus paboTH Tasa.
TemuoBbie MamnHbl. [IpuHIMIBEL AelicTBUA TEMIOBbIX MaliuH. [IpeoOpa3oBanust SHEPTUU B
TeIIOBBIX MammHax. Koaddumment mnonesnoro neicteust (manmee — KIIJ) TterutoBoit
mamunbl. [ukn Kapuo m ero KIIJI. Bropoit 3akon tepmoamHamuku. HeoOGpaTumocTh
IIPOLIECCOB B MPUPOAE. DKOJOTUYECKHE MPOOIEMBI TEINIOIHEPTETUKH

IIpakTHYecKkue 3aHATHA

[IpakTnueckas padbora: M3MepeHue yaeapHOM TEMI0eMKOCTH

OK-01
OK-07

Tema 3.3

ArperaTtHble COCTOSIHUSL

BelecTBa U (ha3oBbIe
MePEXO/IbI

Coneprxanue y4eGHOro MaTepuaJa:

[TapooOpazoBanue W KoHAeHcanusa. lVcmapeHue U KulleHHe. YJElIbHas TEIUIOTa)
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KUIIEHUS OT JAaBiieHUs. AOCONIIOTHas U
OTHOCUTENIbHAs BIAXXHOCTh Bo3ayxa. Haceimennsiii nap. TBepaoe teno. Kpucrannnueckue
1 amop(HbIe Tena. AHH30TPOIHsI CBOWCTB KpucTaiioB. JKuakue kpucramisl. COBpeMeHHBIS
Matepuaibl. [1naBnenue u kpucraminzauus. YaenbHas Tersiora miasieHus. Cyonumanms.
YpaBHEHHE TEIIOBOTO

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 2. OnpeneneHue BIaXHOCTH BO3AyXa

IIpo¢deccnona/ibHO OPHEHTHPOBAHHOE COAEePKaAHUE (CONePKAHHME TPUKIIATHOTO

MOYJIs1)

OK-01
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I[MpakTuyeckue 3aHATHSA

IIpaktnyeckass pabota: TexHHuUeckue YCTpOMcTBa U IPAKTHYECKOE HPUMEHEHHUE:
TepMoMeTp, Oapomerp. OmpenencHue Macchbl BO3JyXa B KOMHAaTe Ha OCHOBE M3MEPEHUI
o0beMa KOMHATBI, IaBJICHUS U TEMIEpaTyphbl BO3/lyXa B HEH.

[Ipaktuyeckas pabora: TexHHYEeCKHE YCTPOHCTBA M MPAKTHYECKOE NPUMEHEHHE:
JIBUraTellb BHYTPEHHEIO CrOpaHus, OBITOBOIN XOJIOAMIBHUK, KOHAULIUOHEP, TUTPOMETP U
IICUXPOMETpP, KAJIOPUMETP, TEXHOJOTHH IOJYyYEHHsI COBPEMEHHBIX MaTEpHaJIOB, B TOM
YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH

Pa3nen 4. DjekTpoauHAMHUKA

Tema 4.1
DIEeKTpOCTaTUKA

Coneprxanue y4eGHOT0 MaTepHaJa:

OnexTpuzanus Tel. ONeKTpuyeckud 3apsa. JlBa BuAa IIEKTPUYECKUX — 3apsIOB.
[IpoBoaHMKH, IMANEKTPUKHA U TOJYNPOBOAHHKU. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsiga. Bzaumogeiicteue 3apsioB. 3akoH Kynona. Dnexrpuueckoe nose. HanpsokeHHOCTD
ANEKTpUYecKoro moiid. [lpuHuun cynepno3unuu  3JAEKTpUYECKUX mnojed. JIuHum
HAMpPsDKEHHOCTH  AJIEKTpUdeckoro mois. PaGoTta cui  3IeKTpOCTAaTHUECKOrO  MOJIS.
[Torenuuman. Paznocts noteHnmanos. [IpoBOIHUKN U JUAIIEKTPUKHU B AJIEKTPOCTATHUECKOM
nouie. JusnexTpuueckas MIPOHUIIAEMOCTb. DNEeKTPOEMKOCTb. Konnencarop.
DIEKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. DHEPIusl 3apsyKEHHOTO KOHJEHCAaTopa

IIpakTHYecKHe 3aHATHA

[pakTrueckas padbota: Mi3amepeHune 31eKTpoeMKOCTH KOHJICHCATopa

Tema 4.2
IMocTosiHHEBII

Toxu B pa3nuyHbIX
cpenax

ConeprxaHue y4eGHOr0 MaTepuaJa:

AJIEKTPUYECKUM TOK.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOr0 TOKa. MICTOYHMKHM TOKa.
Cuna Ttoka. IlocrossHubli Tok. Hampspkenwe. 3akoH Owma Juist  ydacTka IEMH.
DneKTpuueckoe COTIPOTHUBIICHUE. VY nenbHoe COTIPOTHBIIEHUE BEIIEeCTBA.
[TocnenoBarenpHOE, TapauieTbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pabota
AIEKTPUYECKOTO TOKa. 3akoH Jlxkoyns-JleHma. MOITHOCTh AIEKTPUYECKOTO TOKA.
DNEeKTPOABUKYILAsL CHJIA U BHYTPEHHEE CONTPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH OMma J1st
MOJTHOU (3aMKHYTOM) AJIEKTpUIECKOil rienmu. KopoTkoe 3aMbIkaHue.

OK-01
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DNEeKTpOHHAsl TPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCTh COIPOTUBJICHUS] METAJIJIOB
oT TeMieparypbl. CBepXIpOBOAMMOCTb. OJIEKTpUYECKHMI TOK B Bakyyme. CBoiicTBa
INMEeKTPOHHBIX Ty4ykoB. [lomympoBomnuku. CoOCTBEHHAss W MPUMECHAs MPOBOAMMOCTH
MOJYTPOBOIHUKOB. CpoiictBa  p-n-mepexoma.  [loaynmpoBOAHMKOBBIE  TPUOOPHI.
DJIEKTPUYECKMH TOK B pacTBOpaXx M paciulaBax »dJEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
JyccouManusa. JEKTPOoau3. OJEKTPUYECKH TOK B razax. (CaMOCTOSTEIbHBIA U
HECaMOCTOSITeNIbHBIN pazpsaa. Monuus. 11nazma

JlaGopaTropHblie padoThbI:

JlaGoparophas pabota 3. M3ydyeHue cMemanHOro COSAMHEHUS PE3UCTOPOB.
JlaboparopHast pabota 4. I3mepeHune 37eKTPOIBIKYIICH CHITBI MICTOYHUKA TOKA B €T0
BHYTPEHHETO COIIPOTUBIICHUS

Tema 4.3
MarauTHOE ToJe.
DneKTpoMarHuTHas

VHYKIUS

Conep:xanue yueO0HOro MaTepuaJia:

IlocTostHHbIE MarHuThl. B3amMmoneicTBHE NOCTOSHHBIX MAarHUTOB. MarmuTHOe IIOJIE.
Bekrop MarauTHOM MHaykuud. [Ipunnun cynepno3unuu. JIMHMM MarHUTHOM WHAYKIIVH.
KapTuHa nuHWN MarHWTHOW WMHIYKIIMU TOJISI MTOCTOSIHHBIX MAarHUTOB. MarHuTHOe moJse
MPOBOAHMKA C TokoM. KapTuHa nMHMI Mods JUIMHHOTO MpPsIMOTO TPOBOJHUKA U
3aMKHYTOTO  KOJIBLIEBOIO  MPOBOJHHUKA, KaTymkd ¢ TokoMm. OmbIT  Dpcrena.
B3aumogeiictBrue nmpoBogHUKOB ¢ TokoM. Cuna Ammepa, ee MOAyJb U Hanpasienue. Cumna
JlopeHua, ee MOAy/lIb M HampaBieHHe. J[BU)KeHUE 3apsHKEeHHOM YacTHLbl B OJHOPOAHOM
MarHuTHoOM nose. Pabota cunbl Jlopenna. fIBienue anexkTpoMarHuTHON nHAYKIMU. [loTok
BekTOpa MarHUTHOM MHAYKIuU. DJIC uHIAyKIuu. 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKIUU
@apaznes. BuxpeBoe »syiekTpuyeckoe moJjie. DJIEKTPOJBIKYIIAs CHJa HMHAYKIUU B
IIPOBOJHMKE, JBMXKYLIEMCS IOCTYNATENbHO B OJHOPOJHOM MarHuTHoM moiie. IIpaBuio
Jlenna. MuHnyktuBHOCTH. SIBieHue camouHaykuuu. OJIC camMoMHAyKIUHM. OHeprus
MarHMTHOT'O NOJISl KaTYLIIKH C TOKOM. DJIEKTPOMAarHuTHOE I10JIe

IIpakTuyeckue 3aHATHSA

[IpakTueckue pa®oThl: M3ydueHne mMarHUTHOTO MOJIsA KaTylIKU ¢ TOKoMm. MccrnenoBaHue

JIENCTBUS OCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM
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JlabopaTropHble 3aHATHSA

JlaboparopHast pabota 5. 3yueHue sBICHUS YICKTPOMArHUTHOW WHIYKIIMH

IIpodeccnonaibHO OpEeHTHPOBAHHOE COJIePKAHUE (COEPKAHNE TPUKIIATHOTO
MO/1YJIfA)

HpaRTn'{ecmle 3aHATHSA

IIpakTnyeckas pabota: TexHuueckue YCTpoWcTBa M INPAKTUYECKOE IPUMEHEHHUE:
3JIEKTPOCKOIL, JIEKTPOMETP, KOHAEHCATOP, KOMMPOBAIBHBIN anmnapar, CTpyHHbIM IPUHTED,
amIepMeTp, BOJIBTMETpP, PEoCTaT, UCTOUHUKU TOKa, 3JIEKTpOHArpeBaTellbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHMS, BaKyyMHbIH OO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIM AMOJ, TajibBaHUKA, MOCTOSHHBIE
MAarduTbl, OJJICKTPOMAIHWUTBI, JJICKTPOABUIATCI/Ib, YCKOPUTCIIM JJICMCHTAPHBIX 4YaCTHUII,
UHIYKIIMOHHAS T1€Yb.

[Tpaktiueckas paboTta: Mepsl 37€KTPOOE30MACHOCTH, 3JIEKTPOCTATHUECKas 3allnTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHE

Paszxeu 5. KosteGanus 1 BOJHBI

Tema 5.1
Mexaangeckue 1
3JIEKTPOMArHUTHBI
€ KoJIcOaHus

ConeprxaHue y4eGHOr0 MaTepuaJa:

KonebarenbHas cucrema. CBoOoanble konebanus. ['apmonudeckue konebanus. Ilepuon,
yacToTa, ammuuTyna u (asa koneOanuil. IlpyxuHHbI MasTHUK. MaTemaruueckuit
MasiTHUK. YpaBHEHUE TapMOHMYECKHX KojebaHuil. KuHemarnueckoe M JTUHAMUYECKOE
onucaHue KojeOaTeNnbHOro JABWKEeHMs. [IpeBpallieHne »HHEpruM NpU TapMOHHYECKHX
KosebaHusax. CBsI3b aMIUIUTY bl KOJIEOaHUH UCXOTHOW BEIMYHMHBI C aMIUTUTYA0H KojeOaHMit
ee ckopocTH U yckopeHus. KoneGarenbHblii KOHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHus
B HUJCAJbHOM KOJeOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHHYECKUMH U
ANEKTPOMAarHuTHIMU KojeOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPruu B
ujearbHOM Koyie0aTelIbHOM KOHTYpe. BriHyXIeHHbIe MeXxaHnuecKue Konebanus. Pezonanc.
PezonancHas kpuBas. BbIHYXIeHHBIE JIEKTpOMarHuTHbIE Konebanus. [lepeMeHHBIN TOK.
CuHyconganbHbIl NEpEeMEHHBIH TOK. MOIIHOCTh NEPEMEHHOI0 TOKA. AMIUIMTYAHOE U
JeicTByIONIee 3HaueHHE CUiIbl TOKa W HampsbkeHus. Tpancdopmatop. IIpomsBozactso,

neperaya M NOTpeOJeHHE DJIEKTPUYECKOW SHEpruu. OKOJOTHYECKHE PHUCKH TPy

OK-01
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HOBCEIHEBHOU KU3HU

IIPOU3BOJICTBE 3JEKTpUuecKoil sHepruu. KynbTypa HCIONIB30BaHMS 3IEKTPOIHEPTHM B

IIpakTnyeckue 3aHATHS

[IpakTryeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH [IEPHOJIA MAIIBIX KOJICOAHUI Ipy3a HA HUTH OT JUTMHBI HUTH U
Maccel rpysa. lccienoBaHnme NEepeMEHHOIO TOKa B [EMH M3  IOCIEIOBATEIbHO
COCTMHCHHBIX KOH/IEHCaTOpa, KaTYIIKH
U pe3nucTopa

Tema 5.2 Conep:xxanue yueOHOro marepuasa:
Mexannueckue 1 [MexaHM4YeCKHE BOJIHBL, YCII0BUs pacnpocrpanenus. [lepuon. CkopocTs pacipoCTpaHeHuUs U
37eKTPOMAarHUTHeIEe  PUTMHA BOJIHBL [lonepeunsie u nmpoponbHbie BoJHbL MHTEpdepenims n nudpakuus
BOJIHEL MexaHHuecKuX BOJH. 3ByK. CKOpOCTb 3ByKa. I'poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
JJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3JIy4€HHsI SJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B u v B aniekTpomMarHuTHOM BosiHE B Bakyyme. CBolicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpa)kKeHHE, IPEJIOMIIEHHE, OJIIpu3alys, Audpakius,
uHTepdepenya. CKopoCTb ANEKTPOMArHUTHLIX BOJH. I1Ikana 37eKTpOMarHUTHBIX BOJIH.
[TpuMeHeHNe >IEKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpUHIMITEI paguoOCBs3U U
reneBuaeHUs. Pannonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPY KaroIlel cpebl
Tema 5.3 Conep:xxanue yueOHOro MmarepuaJa:
OnTuka

[TpsiMosIMHEITHOE pacpOCTpaHEHUE CBETa B OHOPOIHO# cpere. JIyd cera. OTpaxenue
cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300pakeHuid B TNIOCKOM 3epKaJe.

[lonHOE BHYTpeHHEE oTpakeHUe. IIpeenbHblil yroi moJIHOr0 BHYTPEHHETO OTPaKEHHUS.
Jlucniepcust ceeta. CiioxxHbI coctaB 6enoro cera. [{per. CoOuparomiye u paccenBaromiye
nmuH3bl. ToHKas MH3a. POKYCHOE PacCTOSHUE M ONTUYECKAs CUJIa TOHKOM JIMH3BI.
[TocTpoenne n300paxxeHil B cOOMparouX U pacceuBaroux JuH3ax. @opMyiia TOHKOM

WuTtepdepennus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIIOEHHUSI MAKCUMYMOB 1

MUHHMYMOB B HHT€P(QEpPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN MTOKA3aTeNb MPETOMIICHHUS.

IIMH3bI. Y BETMYEHHE, TaBaeMoe JTMH30M. [Ipenensl mpuMeHUuMOCTH reOMETPUUYECKON ONITHKH.
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cTtouHuKOB. J{udpakuus ceera. [{udpakimonnas pemerka. Y clioBue HAOIIOICHUS TTIaBHBIX
MaKCUMYMOB ITPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIMOHHYIO PELIETKY.
[Tonsipusanus cBeTa

HpaRTn'{ecmle 3aHATHUSA

ITpakTuyeckas pabora: Habmronenue nucnepcuu cBeTa

JlabopaTropHble 3aHATHSA

JIaGoparopHas pabota 6. I3MepeHne nokasareist IpeIoMICHHUS CTEKIIa
JlabGopaTopHas padora 7. McciiemoBaHnue CBOWCTB H300payKEHUH B JIMH3AX

IIpodeccuonanbHO OpHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE IPUKJIATHOIO
MOLYJIs1)

HpaKanecmle 3aHATHUSA

[IpakTnueckast pabora: TexHuUyeckue yCTpOMCTBA M MIPAKTHUYECKOE IPUMEHEHHE:
ceiicMorpad  JIEKTPUUYECKUI  3BOHOK, TIEHEpaTop IEPEeMEHHOI'0  TOKa, JIMHUHU
JJIEKTPOIIepead, My3bIKalIbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBasi JUAarHOCTHKA B TEXHHUKE
U MeIWLIMHE, pajap, paAuONpPUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus, oukwy,
nyna, (oToanmapar, NpPOEKIMOHHBIA ammapar, MHMKpPOCKOI, TEJIEeCKOM, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PELIETKA, MOISPOUI, TEIECKOI.

[Ipaktnyeckas paborta: Buapl uznmydeHuil. Bunel cnextpoB. CHeKTpbl HCIYCKaHHS.
Crnektpel mornomeHusi. CnekTpaibHblii aHanu3. CrHekTpajJbHbIE KJIAacChl 3BE3J.
VYaerpaduoneroBoe uznyuenue. WHoppakpacHoe uzinydenue. PentreHosckue mayun. Mx
npupoJa u ceorctsa. llIkana 37€KTpOMarHuTHBIX M31y4EeHUN

Paznen 6. OcHOBBI cIelIHATbHOM T€OPUH OTHOCHTEJIbLHOCTH OK-01
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia:
OcHOBBI TEOpUU ['panuubl TPUMEHUMOCTH KJIacCHYEeCKOM MexaHuku. [locTynaTel cnenuanibHOM Teopuu
OTHOCHUTCJIBHOCTH OTHOCHUTCJIBHOCTH. HHBApHAHTHOCTb MOJYIS CKOPOCTH CBETa B BaKyyme, IIPUHIUI
OTHOCUTEIBHOCTH  OJWHIITEHA. (OTHOCUTETBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHH M COKpAIIeHHE JJIMHBI. DHEPTUS U UMITYJIbC CBOOOIHOM YacTUIlbl. CBSI3b MACCHI C
SHEepruel ¥ UMIYJIbCOM CBOOOIHOM YacTUIbl. DHEPIUs MOKOsI CBOOOHOM YaCTULIBI
Paznen 7. KBanToBasi pusuka OK-01
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Tema 7.1 Conep:xanue yueOHOro MaTepuaJia:
DIIEMEHTHI ®dotonbl. opmyna [Tnanka cBs3u SHEPrHH POTOHA C €T0 YACTOTON. DHEPTHS K HMITYJIbC
KBaHTOBOM ¢dortona. OtkpseiThe U uccienoBanue Gororddexra. Onbitel A.I'. CtoneToBa. 3aKOHBI
ONTUKH dbotodrddekra. YpaBuenue DitnmreitHa s horodddekra. "Kpacnas rpanuia"
dororddekra. lapnenue ceera. Onwithl [1.H. JlebeneBa. Xumuueckoe EeHCTBHE CBETA
Tema 7.2 Conep:xaHue yueOHOTro MaTepuasa:

Crpoenue atoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna mo wucciieOBaHUIO CTPOCHMS aToMa.
[Tnanerapnast mozaenb aroma. Iloctynarsl bopa. M3nyuenue u norsomenue GoToHOB MpH
IIEPEX0/Ie aToMa C OJJHOTO YPOBHs 3HEPIHM Ha Ipyroi. Buasl cnekTpoB. CnekTp ypoBHEHR
JHEpruM aromMa Bojxopona. BosiHoBele cBoiicTBa uwactul. Bomasl ae  bpoiis.
KopmyckynspHo-BoaHOBOH ayanusM. [ludpakius 31eKTpoHOB B KpucTauiax. CoHTaHHOe
U BBIHY)KJIEHHO€ M3JIydeHHe. Y CTPONCTBO U MPUHIIUI pabOTHI Ja3epa

IIpakTH4yeckue 3aHATUSA

[IpaxTnueckas padorta: HabmoneHue TuHER4YaToro crnekTpa

Tema 7.3
ATOMHOE AP0

Conep:xanue yueOHOro MaTepuaJa

Metoapl  HaONMIOJEHUS W pPEruCTpali  dJEMEHTAapHBIX  YacTull.  OTKpbITHE
panuoaktuBHOCTU. OmbITel Pe3epdopna mo ompenesneHur0 cocTaBa PaJHOAaKTUBHOTO
n3nyyenus. CpoiicTBa anbda-, 6era-, raMma-u3ilyueHus. BiusHue paguoakTUBHOCTH Ha
XKUBble OpraHu3mbl. OTKpbITHE NPOTOHa M HelTpoHa. HykiioHHas Moxens snpa
I'eitzenOepra-NBanenko. 3apsia siapa. MaccoBoe uucno suapa. M3otomsl. Anbda-pacnan.
DNEeKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnan. ['amma-nznmydyeHue. 3aKOH paglOaKTUBHOTO
pacnazna. DHeprus CBsI3U HYKJIOHOB B szape. fAnepusle cuibl. Jledekt macchl sapa.
SAnepusle peakuuu. [enenve u cunres sauep. SAnepHeiil peakrop. TepMosaepHbIl CUHTES.
[TpoGneMbl M TIEPCHEKTUBBI SAECPHOM HSHEPTETUKU. DKOJIOTHYECKUE ACMEKTHI SIICPHON
JHEPreTUKU. OJeMEHTapHble dacTullbl. OTKpbITHE MO3UTpoHA. PyHIAMEHTAIbHBIE
B3aUMOJCICTBUSA

IIpakTHYecKkHre 3aHATHA

[IpakTnueckas pabora: MccrnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim)

IIpodeccnonaibHO OpHEHTHPOBAHHOE COEePKaAHUE (COIePKAHNE NPUKIIATHOTO
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HpaRTn'{ecmle 3aHATHUSA

[IpakTuueckas padora:

1. JlenoBass urpa: IloHsiTHsA, CBs3aHHBIE C M3YYEHHEM METOJOB HAY4YHOTO IO3HAHMUS:
sIBJICHUE, Hay4HbII (akT, runoresa, puznyeckas BEIUYUHA, 3aKOH, TEOpHs, Ha0JI0IeHuE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, U3MEPEHHE.

2. Ilpaktuueckas paboTa: TexHHUecKHe YCTpPOWCTBa U MPAKTUYECKOE MPUMEHEHUE:
dotornemMeHT, (OTOTATUMK, CONHEUYHAs OaTapesi, CBETOIWOJ, CIEKTPOCKOI, Ja3ep,
KBaHTOBBII KOMITBIOTED, T03UMETP, Kamepa BuibcoHa, siepHblil peaktop, aToMmHas 6om0a

Paszgen 8. DiaeMeHTBI

ACTPOHOMHUHU U ACTPOPU3UKH

Tema 8.1 Conep:xanue yueOHOro MaTepuaJia:
DneMeHTsI Bun 3Be3nnoro nebda. Co3Besnus, spKue 3B€3/1bl, INIAHETHI, UX BUAUMOE JBUKEHUE.
aCTPOHOMUH H Conneunas cucreMa. [lnanersl 3emHol rpynmnsl. [InaneTsi-rurantsl. Maiible Tena
acTpoU3MKH Conneunoii cuctemsl. Conuie, porocdepa u armocepa. ConHeuHass aKTUBHOCTbD.

Ucrounnk sHeprun ColiHLA U 3B€3/1. 3BE3/Ibl, UX OCHOBHbBIEC XapaKTEPUCTUKU: Macca,
CBETUMOCTb, PAJINYC, TEMIIEPATYPA, UX B3AaUMOCBA3b. 3BE3/Ibl IIIaBHOMN
MOCJIEI0OBATEIIbHOCTH. 3aBUCHUMOCTh ''Macca - CBETUMOCTB'" ISl 3BE€3]1 TJIIaBHOM
MocJieI0BaTeIbHOCTH. BHyTpeHHee crpoenue 38e371. COBpeMEHHBIE MPECTaBICHUS O
MIPOUCXOXACHUHU U 3BoJolnu CoslHIIA U 3B€3/1. DTanbl ®KU3HU 3Be31. Mueunslii [1yTh -
Hama ["anaktuka. CiupanbHas CTpyKTypa ['anakTuku, pacnpeaeneHue 38e3/, ra3a u MbUId.
[Tonoxxenue u apmxenue Connna B ['anaktuke. [lnockas u chepuueckas moacucTeMbl

Bcenennas. Pacummpenne Beenennoil. 3akon Xa06ma. PazOeranue ranaktuk. Teopust
Bonwmoro B3peiBa. Mognens «ropsuet Beenennoii». Macmrabnas ctpykrypa BeeneHHoii.
Mertaranaktuka. Heperienusle npo6ieMbl aCTPOHOMHHU

TI'anaktuku. Tunel rajakTUk. PaguoragiakTUKHY U KBa34aphl. ‘—IepHLIe ABIPBI B AJIpax IraJIaKTHUK.

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 8. Habimto1eHrst HEBOOPY>KEHHBIM TJIa30M C UCITIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIIOKESHHUH JJIsI ONIPEIEICHUS MTOJI0KEHUS HeOECHBIX 00bEKTOB Ha

KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3iHsi CEBEpHOro NOJylapus U SpKue 3Be3/1bl

OK-01
OK-07

IIpomMe:xxyToyHast aTTecTAlUA:
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apyrue (popMbl KOHTPOJIS (KOHTPOJIbHasI padoTa) 1 cem
auddepeHunpoBaHHbIN 3a4eT 2 ceM

Bcero: 78
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3. MeToauyeckne yKa3aHHsl 10 NMPOBeIeHUIO MPAKTHYECKUX 3aHATHI/Ia00PATOPHBIX
paodot

Jis  ocBOEHHS AMCUMILIMHBI HPEIyCMOTPEHbl pa3IUYHbIE BHJbl 3aHATHH: JIEKLUH,
IPaKTUYECKHUE 3aHATHSL, 1a0OpaTOpHble PadOThl, CAMOCTOSITENbHAs pabd0oTa 00yJyaroIuXCs U T. 1.

C uenpto ympouieHus OJIOKa METOAWYECKOTO COIMPOBOKACHHUS paboyeil mporpammsl B
JAHHBIX YKa3aHUAX (METOAMYECKHE YyKa3aHMs JUIsl 0O0ydaroIuXcs M0 OCBOCHMIO JMCLUIIINH)
PeIyCMOTPEHBI (POpMaTBHl METOANYECKUX YKa3aHUH - MPOBEACHUE MPAKTHUECKUX 3aHATHH.

Mertoanyeckue ykasaHus A8 OOYYarOLIMXCA [0 OCBOEHHUIO JUCHUILIMHBL Dusnka
[0/Ipa3yMeBacT HAJIMYUE METOAMYECKOM JUTEpaTyphl C YUETOM PEKOMEHIYEMOIo pexuma U
xapakrtepa yueOHOH paboThl, a TaKXkKe ¢ y4eTOM He00XO0UMOro (opmata JTUCIMITIIHHBIL.

[IpakTuyeckas paboTa 3aKIIOYAETCS B BBHIMOJHEHUH CTYACHTaMH, TOA PYKOBOICTBOM
npenojiaBaTessi, KOMIUIEKCa Yy4YeOHBIX 3aJaHUil HalpaBIEHHBIX Ha YCBOGHHE Hay4yHO-
TEOPETUYECKMX OCHOB YYe€OHOW JUCHMIUIMHBL, HPUOOPETEHUE NPAKTUYECKUX HABBIKOB
OBJIA/ICHUS] METOAAMU MTPAKTUUYECKON pabOThl C MPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

BeinonHeHuss nmpakTUueckoil paboThl CTYAEHTHI IMPOU3BOAAT B NMUCbMEHHOM Bujae. Otuer
IIPEIOCTABIISAETCS MIPENOJABATEINI0, BEAYIIEMY JaHHBIM MPEIMET, B AIEKTPOHHOM HJIU [1€YaTHOM
BU/JE.

[lenp npakTHYECKUX 3aHATUM:

Benymeli naupgakTuueckod IeNbl0  MPAKTUYECKUX  3aHATHM  sBIsieTcs  (OpMHpOBaHUE
NPAaKTUYECKUX YMEHHH - MPO(PECCHOHATBHBIX (YMEHHUH BBIIOJIHITH ONpEACICHHbBIC NEHCTBHA,
orepanuu, HeoOX0AUMBIE B MOCIEAYIOIIEM B MPO(HECCHOHAIIBHON AEATENbHOCTH) WM y4eOHBIX
(ymenuil pemath 3agauu no Ousuke), HEOOXOAUMBIX B MOCIEAYIOUIEH yu4eOHON NesTebHOCTH
1o o0m1enpohecCHOHaNBHBIM U CHIEIUATBHBIM TUCIUITIIMHAM.

3aauy MPaKTUYECKUX 3aHITHIH:

— 00001IeHne, CHUCTEeMaTU3alUIo, YIIyOJIeHHe, 3aKpeIUIeHHE TIOIyYEeHHBIX TEeOPeTHUECKUX
3HaHUN 1O KOHKPETHBIM TEMaM JIUCLUUIUIMHBI;

— (opMupoBaHre yMEHHMH TNPUMEHATh NOJIYYECHHBIE 3HAHUSA Ha TNPAKTUKE, PEATNU3ALHUI0
€MHCTBA UHTEJUIEKTYaJIbHON U MPAKTUYECKON eI TEbHOCTH;

— pa3BUTHE MHTEJUICKTYalbHbIX YMEHUH Yy OyIylUMX CHENUaTUCTOB: aHAJIUTHYECKUX,
MPOEKTUPOBOYHBIX U JP.;

— BbIpAaOOTKY MPU PELICHUH MTOCTABICHHBIX 33124 TAaKUX MPO(ECCHOHANBHO 3HAYUMBIX KauecTB,
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsi HHUIMATHBA.

[IpakTHyeckue 3aHATHA CIIOCOOCTBYIOT Ooisiee INTyOOKOMY HOHHUMAaHHMIO TEOPETHYECKOTO
MaTepuaia yu4eOHOro Kypca, a TaKKe pa3BUTHIO, (GOPMHUPOBAHUIO U CTAHOBJIEHHUIO Pa3IMUHBIX
YPOBHEH COCTaBIIAIONUINX MPOPEeCCHOHATHHON KOMIETEHTHOCTH CTY/ICHTOB.

OcHOBOH MpakTHKyMa BBICTYIMAIOT THUIOBBIE 3aJlaud MO (U3MKE, KOTOPBIE JTOJKEH YMETh
pelaTh CHenuaIicT B 00J1aCTh HH(POPMALIMOHHBIX CHCTEM.

BrimonHeHne mpakTHueckod paboOThl CTYIAEHTHI MPOM3BOAST B MHUCbMEHHOM Buue. OTder
IIPEIOCTABIISAETCS MPENOJABATENI0, BEAYIIEMY JaHHBIM IPEIMET, B dJIEKTPOHHOM WJIN I1€YaTHOM
BUJIE.

B cooTBeTcTBUM C OCHOBHOW LENbIO, MPAKTUYECKUE 3aHATHS MO AucuunnHe Pusuka,
OCYIIECTBIISIIOTCA IIyTEM pElIeHHs] Pa3HOro poja 3a/1ay: — UHAUBUAYAIbHbIE 3a/laHus (pelleHne
3a1a4, COOOIIEHMs, IOKJabl, MCCIENOBAaTENbCKUE pabOThl M Jp.); — TECTUPOBAHHE IIO
MmarepHuaiaM, pa3paOOTaHHBIM IIpernojaBaTesieM; — TMOATOTOBKY K KOHTPOJIBHBIM paboTam,
3a4eTaM.—BBINIOJIHEHHE KOHTPOJIBHBIX, CAMOCTOSTEIbHBIX Pa0OT; — BBIOJHEHHUE CEMECTPOBBIX
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WH/MBUYaJIbHBIX 3a/laHUi; — paboTa HaJl BBIIOJHEHUEM HaIJIAHBIX OCOOMH (cxem, Tabnui u
JIp.), TPOCKTOB.

[IpakTueckue 3aHATHS HOCAT PENPOAYKTHBHBIM, YaCTUYHO-IIOUCKOBBIA M ITOMCKOBBIN
XapakTep.

3aHATHS, HOCSIIME PENpPOAYKTUBHBIM XapakTep, OTJIMYAIOTCS TEM, 4YTO MpU HX
IPOBEICHUH 00y4aroUIMecs MOoIb3yITC NOAPOOHBIMU HHCTPYKLIUSAMHU.

3aHATHS, HOCAIIME YaCTHUYHO-TIOMCKOBBIM XapakTep, OTIMYAIOTCS TEM, 4YTO MpU HX
IPOBEIEHUH O0y4arolrecs He MOJb3YITC NOJPOOHBIMU MHCTPYKLUSAMHU, UM HE JaH HOPSI0K
BBITIOJIHEHUSI HEOOXOAMMBIX zAericTBuil. OOyuaronmecss CaMOCTOSTEIbHO JOJDKHBI BBIOPATh
CrocoOBbI BBINOJIHEHUS 3a/laHU Ha OCHOBE MHCTPYKTUBHON U CIIPABOYHOM JIUTEPATypHl U JIp.

3aHATUS, HOCALIME IMOUCKOBBIM XapakTep, XapaKTepU3YKOTCs TeM, YTO OOy4arolluecs
JOJDKHBI PEITUTh HOBYIO ISl HUX MPOOJIeMy, OUPasich HAa MMEIOLHECS TEOPETUIESCKUE 3HAHUS U
IIPAKTUYECKUE YMEHHUS.
@opMbl  OpraHu3al  JCATEIBHOCTH OOYYalOUIMXCS Ha MPAKTHYECKUX  3aHITHAX:
(bpoHTaNIbHASA, TPYNIIOBAs U MHIUBUAYAJIbHASL.
[Ipu ¢ponTanbHO Gopme Bce 00yYaroImMecs: BBIMOIHSIIOT OJHOBPEMEHHO OJTHO M TO XKe
3aJlaHueE.
[Tpu rpynmnoBoil Gopme OpraHu3alMM AEATEIbHOCTH OJHO M TO K€ 3a/JaHHUE BBIIOJIHAETCS
rpymnmnamu OT IABYX IO IIATH YEJIOBEK.
[Ipu unuBUYyanbHOU (popMe KaXKablii 00yUYarOLIUIICs BBIIOIHIET UHANBHUYaJIbHOE 3a/1aHHUE.

3.1. TemaTuka u cofep:KaHue NPAKTHYECKUX 3aHATHIA/1a00pPaTOPHBIX padoT

Tema 2.1 Kunemaruka

[TpakTyeckue paboOTHI:

N3mepeHrie MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHHS MEXKAY ITYTSAMH, IPOWIECHHBIMU TEJIOM 3a IOCIEN0BATEIbHBIE
paBHBIE ITPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBWXEHUM C HAYAJIBHOW CKOPOCTBIO,
PaBHOM HYIIIO.

W3ydeHre ABM)KEHUS IIApUKa B BA3KOW XKUJAKOCTU. V3yueHue NBHKEHHS Teja, OpOIIEHHOTO
TOPU30HTAIIEHO

Tema 2.2 Jlunamuika
[TpakTrueckue paboThI:
N3yueHue ABM>xeHUs OpycKa 110 HaKJIOHHOM IJIOCKOCTH MO IeMCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIMUX B Ae(POPMHPOBAHHOW MPYKUHE
U PE3UHOBOM 00pa3lie OT BETMUMHBI UX Ae(opMarii.

HccnenoBanue ycaoBUi paBHOBECHS TBEPAOTO Tella, UMEIOIIEro OCh BPaIICHHUS

Tema 2.3 3aKOHBI COXpaHEHHS B MEXaHUKE

[TpakTyeckue paboOTHI:

N3ydenue cBsA3M CKOPOCTEHl TEN IPH HEYIPYTOM YAApe.

HccnenoBanue cBsA3U pabOTHI CHIIBI ¢ K3MEHEHUEM MEXaHUYECKOM SHEPruH Tena

HpaKTI/ILICCKaSI pa60Ta: Texnuyeckue YCTPOﬁCTBa U NPAKTUYICCKOC MPUMCHCHUC: CIIMIOMCTD,
JABVOKCHUC CHapAA0B, HOCIHBIC W PEMCHHBIC TMEPCAadyr, IMOAIIHUITHUKKU, BOAOMCET, KOIIEP,
pr)KPIHHBIfI MUCTOJICT, ABUXKCHUC UCKYCCTBCHHBIX CITYTHUKOB U PAKCT.
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HpaKTI/I‘IeCKaH pa60Ta: Hcmonp30Banne 3aKOHOB MEXaHUKHU JUIsA 00BICHEHUS JABUIXKCHUA
HEOCCHBIX TEII B IJId pa3BUTUA KOCMHUYCCKUX HCCHCﬂOBaHHﬁ, T'paHULIbl MIPUMCHHUMOCTHU
KJIaCCUUECKON MEXaHUKH. I/IMI/ITaHI/IH HEBECOMOCTH

Tema 3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKON TEOPHH

[TpakTuyeckue paboOTHI:

H3mepenne Macchbl Bo3ayxa KilacCHOM koMHaTe. McciaenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSIHUS Pa3pesKEHHOro rasa

JlaboparopHas pabota 1. V3ydyeHure 0oaHOro U3 U30MPOIIECCOB

Tema 3.2 OCHOBBI TEPMOJIUHAMUKHI
[Tpaktuyeckas pabdora: M3mepenue yenbHON TeIIOEMKOCTH

Tema 3.3 ArperaTHple COCTOSIHHSI BEIIECTBA U (ha30BBIC TIEPEXOIBI

JlaGopaTtopHast paborta 2. OnpeneneHre BIaXHOCTH BO3AyXa

[TpakTuyeckas pabota: TexHHMYecKHe YCTpOWCTBA M MPaKTHUUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomerp. OnpezneneHne Macchl BO3lyXa B KOMHATE HA OCHOBE M3MEpPEHUIl 00beMa KOMHATBHI,
JIaBJICHUsI U TEMIIEPATyphl BO3/lyXa B HEM.

[IpakTuyeckas padora: TexHHYECKHE YCTPOICTBA U MPAKTHUECKOE TPUMEHEHHE: ABUTATEIh
BHYTPEHHEI'0 CropaHus, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED, TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MIOJIy4YEHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU

Tema 4.1 DnexrpocraTuka
[pakTrueckas padora: M3mepeHne 31eKkTpoeMKOCTH KOHAEHcaTopa

Tema 4.2 [1oCTOSHHBIN AIIEKTPUUYECKUI TOK. TOKH B pa3IMYHBIX Cpeaax
JlaGopatopHas pabota 3. M3yueHue cMeIaHHOTo COeIMHEHUS Pe3UCTOPOB.
JlaGopaTtopHast pabota 4. M3mepeHue 31eKTPOIBIKYIIECH CHIIBI MCTOYHHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIIEHUS

Tema 4.3 MaruutHoe 1nose. DJIeKTPOMarHuTHas UHIYKLUS

[TpakTrueckue paboThl: M3ydeHne MarHUTHOTO TOJIS KaTYLIKK ¢ TOKOM. MccnenoBanue
JENCTBHS MOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM

JlaboparopHas pabota 5. V3yueHue siBIE€HUS AIEKTPOMarHuTHOM MHIYKIIMH

[TpakTuyeckas pabora: TexHHYecKHe yCTPONUCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3IEKTPOCKOII,
AJNIEKTPOMETP, KOHJIEHCATOp, KONMMPOBAJIBHBIN amnmapar, CTPYHHBIM NPHUHTEpP, aMIIepMETp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa, AJIEKTPOHArpEBaTENIbHbIE pudopHl,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP  CONPOTHUBIICHHSA, BaKyyMHBIM  JHO,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA JMOM, TajdbBaHHWKA, MOCTOSHHBIE
MarHuThl, D3JEKTPOMArHUTHI, JJIEKTPOJBUraTeNb, YCKOPUTENW JJIEMEHTapHbIX YacTHll,
WHAYKIIMOHHAS MEYb.

[TpakTrueckast pabota: Mepsbl 371eKTpOOE30IMaCHOCTH, INEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHHE
3IIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAaHHE

Tema 5.1 Mexannueckue 1 3JI€KTPOMAarHUTHbIE KOJIeOaHUs
[TpakTrueckue paboThI:

24



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 25

I/ICCJ'Ie,I[OBaHI/IC 3aBHUCHMOCTH II€PUOJa MAJIbIX KoJieOaHMi I'py3a Ha HUTU OT JJIMHBI HUTU U
MacCChI I'py3a. HccnenoBanue NEPpEMCHHOT'O TOKA B HCTIH M3 IMOCJICAOBATCIBHO COCAMHCHHBIX
KOHACHCATOopa, KaTYIIKHU U PE3UCTOpa

Tema 5.3 OnTuka

[Tpaktuyeckas pabora: HabGnronenue nucnepcun cBeTa

JlaGopatopHas pabota 6. MI3MepeHue nokas3aresst IpeJoMIIeHUs CTeKIa

JlaboparopHnas pabota 7. MccnenoBanue CBOMCTB H300paKEHUH B JIMH3aX

[TpakTnyeckas pabora: TexHUYeCKHE YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: cercMorpad
AIIEKTPUYECKUI 3BOHOK, T€HEPATOP NIEPEMEHHOIO TOKA, JINHUU AJIEKTPONEpeaay, My3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIUIUHE, pajap, paJuolNpUEMHHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-meusb, oukw, myma, Qoroammapar, MPOSKINOHHBINA
amnmapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAsl ONTUKA, AU(PAKIMOHHAS pEIeTKa, MOJIIPOus,
teneckor. [lpaktuueckast padora: Bunel uznydenuil. Buasl cnektpoB. CreKTpbl UCITyCKaHUS.
Cnextppl  nornouienust.  CrnektpanbHblii  aHanu3.  CHekTpajibHble — KjacChl — 3BE3[.
VYnerpaduonerosoe usnyuenue. Mudpakpacnoe uznydenue. PentreHosckue styuu. VIx mpupoaa
u cBoicTBa. [llkana 3JIeKTpPOMarHUTHBIX U3JTy4EHUI

Tema 7.2 Ctpoenue aroma
[Mpaktuyeckas padora: HaOnroaeHue TMHEHYATOro CIieKTpa

Tema 7.3 ATomHOE s71pO

[TpakTuyeckas padora: MccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim)
[TpakTuueckas pabora:

1. JlenoBast urpa: [ToHATHS, CBA3aHHBIC ¢ U3YYCHUEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4yHBINA (akT, TUnoTe3a, GU3nyYecKas BeIUYNHA, 3aKOH, TeOpHsl, HAOIIOACHNE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, MOJICIh, H3MEPCHHE.

2. [TpakTrueckas pabota: TexHudyeckune ycTpoicTBa 1 MpakTUIECKOe MPUMEHEHHE:
dboToseMeHT, (OTOIaTYNK, COJIHEUHAs OaTapesi, CBETOINO/, CIIEKTPOCKOII, Jla3ep, KBAHTOBBIN
KOMIIBIOTEP, TO3UMETP, Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6oM0a

Tema 8.121eMeHTHI aCTPOHOMHH U aCTPOPUUKU

JlaGopaTtopHast pabota 8. HabmroieHust HEBOOPY>KEHHBIM TJ1a30M C UCIIOJIb30BAHHEM
KOMITbIOTEPHBIX MPUIOKEHUH 7S ONpeieTIeHNs OJI0XKEeHNUs HeOeCHBIX 0OBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CEBEpHOT0O MOyLIapUs U SpKUE 3BE3bI

JlaGoparopnas padora 1: U3y4yeHue 0JHOIr0 U3 M30MPOLECCOB

ennb: DxcnepruMeHTaNbHO IPOBEPUTH OAMH U3 ra3oBbIX 3akoHOB (boins-Mapuorra, ['eit-
Jlroccaka wu [apns) .

Kak npoBoaurcs:

IMoaroroBka: Cobupaercs ycranoBka. OOBIYHO TO IIMPHUIL C TA30M, TaTUYUKH JTABICHUS U
TeMIIepaTyphbl, MOJKIIOUYEHHbIE K KOMITbIOTEPY (Hampumep, obopyaoBanue «Touka pocTay) .
N3mepenus:

Jna uzomepmuueckozo npoyecca: VI3MepstoT 1aBjeHUE ra3a Mpu pa3HbIX o0beMax (JBUTast
MOPUIEHb), CTPOTO CIIeAs 3a TEM, YTOOBI TEMIIepaTypa OcTaBalach HEM3MEHHOM .

Jna uzobapnoeo npoyecca: Harpeparot ra3 (ormyckast IIIPHUI] B TOPSUYIO BOAY) U HAOIIOAIOT 32
M3MEHEeHHEM o0beMa NP OCTOSIHHOM JaBJICHUH .
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st uzoxoproeo npoyecca: HarpeparoT ra3 B 3aKpbITOM COCY/JI€ TOCTOSIHHOTO 00beMa U
HaO0JII0JAI0T 32 POCTOM JIABJICHUS .

Amnanu3: [lanHele 3aHocsTcs B Tadiuiy. PaccunTeiBarores npoussenenus pVpV wiu
orHoutenust V/TV/T u p/Tp/T, 4To0bI MOATBEPANUTH UX TOCTOSHCTBO .

BriBoa: /lenaeTcs BBIBOJ O BBIIIOJIHEHUH JaHHOTO ra30BOr0 3aKOHA.

JlaGoparopHas padora 2: OnpenesieHne BJAKHOCTH BO31yXa

Heanb: HayunThcs onpenensaTe aOCONIOTHYIO U OTHOCUTENBHYIO BIaXKHOCTh BO3/lyXa B
KaOuHeTe.

Kak npoBoaurcs:

IMoaroroBka: Mcnons3yeTcst ICUXpOMETP (COCTOSIIIUN U3 CYXOT0 U BIAKHOT'O TEPMOMETPOB)
WJIU TUTPOMETP.

HN3mepenus:

CHHUMAaIOTCS [T0OKa3aHUs CyXOro TEPMOMETpA.

CHUMAaIOTCS 1T0Ka3aHUs BJIAXKHOIO TEPMOMETpaA (pe3epByap KOTOPOro 0OEpHYT BIaKHON
TKaHb10). V3-3a nucnapenus ero temrepartypa OyaeT Huxe.

Pacuer: Haxomutcs pasHocTs Temnepatyp. [1o ncuxpomerpudeckoii TabauIe Ha IepeceUCHIH
CTPOKHU TEMIEPATYPBI CYXOro TEPMOMETPA U CTOJIOIA PAa3HOCTH TEMIIEpaTyp OMpeIesieTcs
OTHOCHTEJIbHAS BJIIAKHOCTh BO3/lyXa B IIPOLICHTAX.

BoiBoa: OnieHnBaeTcsi, COOTBETCTBYET JIHM MOJIYY€HHAS BIAYKHOCTh KOM(POPTHBIM HOpMaM
(o0bruHO 40-60%).

JlabopaTopnasi paGora 3: U3yueHne CMEIIAHHOTO COeANHEHUSI Pe3UCTOPOB

Hean: [IpoBepuTh Ha ONBITE 3aKOHBI OCIEAOBATEIBHOTO U MAPATUIEILHOTO COEAMHEHUS
IIPOBOJAHMKOB JUISI LIETIH CO CMEIIAHHBIM COEMHEHUEM PE3UCTOPOB .

Kak npoBoaurcs:

Coopka nenn: Ha MakeTHOI miiaTe WM CTEHJIe COOMpPAETCs AJIeKTpudecKas 1ens u3 3-4
PE3UCTOPOB C U3BECTHBIM COMPOTUBICHUEM, COSTMHEHHBIX CMENIaHHO (MTOCTIE0BATENbHO-
napajuiesbHo). B 11ens BKII0YaoTCsl aMIepMeTp U BOJIBTMETD .

HN3mepenus:

N3mepstoT oOliiee HalpsHKEHWE Ha yJacTKe LEeNH U OOIIYIO CHITY TOKa.

W3mepstoT HanpsDKEHHE Ha KaKIOM PE3UCTOPE M CUITY TOKa B KaX/10H BETBU .

Pacuer u npoBepka:

[TpoBepstoT BeimoaHeHHe 3akoHOB: [00m=I1+12106m=11+12 (115 mapanneapHOro yuyacTka)
1 Uobm=U1+U2Uo6m=U1+U2 (mu1s mocnenoBaTeIbHOTO Y4acTKa) .

PaccuuTbhIBaloT TEOpeTHUECKOE 00I1Iee COTPOTUBIICHUE LIENH U CPAaBHUBAIOT C U3MEPEHHBIM.
BroiBoa: [lonreepxaaercs cnpaBeinBocTh 3akoHOB OMa 1 Kupxroda 1y1st cMenraHHbIX 1eTeH .

Jladoparopnasi padora 4: U3mepenune I/IC 1 BHyTPpeHHEro CONpoOTHBJIEHUSI HCTOYHHKA
TOKa

Heab: OnpenennTb OCHOBHBIE TapaMeTPbl HCTOYHHMKA TOKA (OaTapeiiku 1M akKyMyJIsiTopa).
Kak npoBoaurcs:

HN3mepenue I/IC: BonbT™MeTp NOAKIIOYAIOT HEMOCPEACTBEHHO K KJIEMMaM MCTOYHUKA TOKa
(pu pa30MKHYTO# BHEIIHEH 11emH). Mi3mepenHoe HanpspkeHne npaktuyecku pasHo DJIC (EE),
TaK KaK TOK B LIENIM OTCYTCTBYET U HET Na/IeHUS HAPSUKEHUsI BHYTPU UCTOYHHKA.

HN3mepenue cOonpoTUB/ICHNUS:

Cob6uparoT 3aMKHYTYIO 1I€Tlb, TOJIKJIF0Yasi K MCTOYHUKY PE3UCTOP C U3BECTHBIM
conpotuneHuem RR.
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N3mepsitot cuny Toka Il B ienu u Hanpspkerare UU Ha BHEIITHEM pe3ucTope.

Pacuer: BayTpeHHee COMPOTHBIICHUE IT BRIYUCIISIOT 110 3aKOHY OMa JIJist TOJTHOM

nenu: =E—-UI=EI-Rr=IE-U=IE-R.

BeiBoa: CpaBHUBAIOT NOMyYEHHOE 3HAUCHUE BHYTPEHHETO COMPOTUBIICHUS C OKUIAEMBIM (JIJIst
HOBBIX M CTapbIX DJIEMEHTOB OHO PA3JINYaCTCs).

JlaGoparopHas padora 5: U3ydyeHue siBJIeHUS 3JIEKTPOMATHUTHON UHIYKIIUU

Heab: M3yunTh BO3SHUKHOBEHHE MHAYKIIMOHHOTO TOKA IIPU U3MEHEHUU MarHUTHOT'O ITOTOKa
(npaBwito Jlenma).

Kak npoBoaurcs:

IMoaroroBka: Karyiika u3 nmpoBojia MOJKIOYAETCA K MUJUITUAMIIEPMETPY (TabBaHOMETPY).
BHyTpp KaTynky Uiy psiioM ¢ Hel MOKHO BHOCUTB ITOCTOSIHHBIM MAarHUT.

OnbIThI:

BrBurarot MarHuT B KaTymiky (CeBepHbIM MOJIr0cOM). HabmrogaroT BO3HUKHOBEHUE TOKA U
OTKJIOHEHHUE CTPEJIKHU.

OcTaHaBIMBAalOT MarHUT — TOK UCYE3aET.

Bb1aBUraoT MarHuT U3 KaTyIIKd — TOK BO3HMKAET CHOBA, HO CTPEJIKA OTKIIOHSIETCS B JPYTYIO
CTOpPOHY .

MeHs10T [0JIF0C MAarHUTa U OBTOPSIFOT OIBITHI.

OnbITHI IPOBOJAT C PA3HOM CKOPOCTHIO ABUKEHUSI MAarHUTA.

BeiBoa: Jlenaercs BbIBOA, YTO UHAYKIIMOHHBIA TOK BO3HUKAET TOJIBKO ITPU U3MEHEHUH
MarHUTHOTO TOJIs (TP IBMXKEHUU MAarHuTa), a ero HalpaBJIeHHE 3aBUCUT OT HANPaBJICHUS
JBIDKEHUS U MOJII0CAa MarHuTa (moaTBepkaeHue npasuia JIenia).

JlaGopaTopHnas pa6ora 6: 3mMepenne nokasareis Npea1oMIeHUs CTEKJIA

Heas: OnpenenuTs NOKa3aTeNlb NPEIOMICHUS CTEKIIA (HapuMep, MII0CKONapaielbHON
TJIACTHUHKH).

Kak npoBoaurcs:

IMoaroroBka: CrekisiHHAS TUIACTUHKA KIIAAETCS Ha JINCT Oymaru, oOBOAMTCS KapaHIalloM.
IHocTpoenue xona ay4ei:

C o1HOM CTOPOHBI MJIACTUHKM OyJlaBKaMM 3a/1a€TCsl aJaromuil 1y (Oy1aBKU BTBIKAIOTCS B
TOYKHU Ha Oymare).

C npyro#t CTOpOHBI IJIACTUHKY BU3YyaJIbHO HAXOJAT MOJIOKEHUE OyIaBoK (J1yda), TJIsAsl CKBO3b
CTEKJIO, U OTMEUAIOT ero OyJIaBKaMHU.

Y0OuparoT mi1acTUHKY ¥ COEANHSIIOT TOUKH, PUCYS XOJ1 JTyda (Iajatoluii, IpeIoMIIeHHbIH,
BBIXOSIIUN).

Pacuer:

B Touke maneHus yda Ha TpaHUIly "BO31YyX-CTEKJIO" BOCCTaHABIMBAIOT NEPIIEHIUKYIISAP K
IpaHu.

TpaHCIIOPTUPOM MM 110 JTUHEHHBIM pa3MepaM ONPEAEIAIOT yIibl NaJAeHUs (00) U IPETOMIICHUS
().

Bbruncisiror nokasarens MpeaoMIIeHHs: N=sin:/oiosin:/0yn=sinysinga. OMbIT TOBTOPSIOT ISt
pa3HBIX YIJIOB MaJICHHUS.

BbiBoa: CpaBHHMBAIOT MOJYYEHHOE CpeHEE 3HAYCHNE C TAOJUYHBIMU JaHHBIMU JUISI CTEKIIA.

Jlaboparopnasi padora 7: UcciienoBanmne cBOCTB H300paskeHUil B THH3aX
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Hean: [TonydnTs pa3iunyHble TUITBI H300paKEHHI C IIOMOIIBIO COOUPAFOIIECH JTMH3BI U
OTpeNieNuTh ee (POKYCHOE PACCTOSHUE.

Kaxk npoBoaurcs:

YeranoBka: Ha ontudeckoil ckamMbe TOCIIEIOBATENBHO PACIIoIaraloT UCTOYHUK CBETa (CBeuy
WJIU JIaMITy ¢ GUTYpOil), TUH3Y U DKpaH.

ITosyuenne nzodpaskeHmii:

Pacnonararot nmpeamer faisblie aBoiiHoro ¢okyca (d>2Fd>2F) u, nBurast skpaH, Moay4aroT
JIeMCTBUTENIFHOE, YMEHBILICHHOE, IEPEBEPHYTOE N300paKEHHE.

Pacnonararot npeamer Mmexay Goxycom u aBoiHbIM GokycoMm (F<d<2FF<d<2F) — mony4ator
JeHCTBUTENIFHOE, YBEIMYCHHOE, IEPEBEPHYTOE N300paKEHHE.

Pacronararot npeaMeT Mexay JTuH30i 1 hokycom (d<FA<F) — cMoTpsT Yepes JHH3Y O
CTOPOHBI KpaHa U BUAST MHAMOE, IIPSMOE, YBEIIMICHHOE N300pakeHHE.

Pacuer: Jlyst ABYX-Tpex ciydaeB 1o Gpopmysie ToHkoi muu3el 1F=1d+1fF1=d1+f1l Beraucsior
dokycHoe paccrosiaue, rae dd — paccrosHue oT mpeamera a0 JuH3bl, ff — oT uH3bI 10
U300paxeHusl.

BoiBoa: ®opmynupyeTcsi, Kak MEHSIETCs H300paKeHHE B 3aBUCUMOCTH OT IOJIOKEHHS ITPEIMETa
OTHOCHTEJIBHO (OKyca JIMH3HI.

JladopaTopnasi padora 8: Hab/onenue He6eCHBIX 00HEKTOB

Heap: O3HaAKOMUTBCSA ¢ OCHOBHBIMU C03Be31UAMU CEBEPHOTO MOMYIIApUs U IPKUMU 3BE3/1aMU,
JIOCTYIHBIMU JJ1s1 HAOJIF0JI€HUS] HEBOOPY KEHHBIM IJ1a30M B JIaHHBII MOMEHT BPEMEHHU.

Kaxk npoBoaurcs:

IMoaroroBka: YcranaBiuBaeTcs Ha TeIE(POH UM KOMIIbIOTEP IPUIIOKEHUE-TIIaHETapuil
(manmpumep, Stellarium, Star Walk 2 unu Sky Map). B npusiosxeHuu BBICTaBIISETCS TEKYIIas
JaTa, BpeMsl U MECTO HAOIIOACHHUS.

OpuenTtanus: Boliing Ha ynuiy (WIin T34 B OKHO), € TIOMOUIBIO MPHIIOKEHHSI ONPEAETUTh
CTOpOHBI cBeTa. HampaButh TenedoH Ha He0O — MPUIIOKEHHE B PEXKUME JJOTIOTHEHHOM
pPEAIBHOCTH MTOKAXXET Ha3BaHUs CO3BE3AUM U 3BE3].

Habaroaenne:

Haiitu [Nonsipuyto 3Be3ay (B co3Be3aun Manoit Menseaniibl) 1 COPUEHTUPOBATHCS 1O HEH.
Haiitu nHanbornee sipkue 3B€37b1 U CO3BE3/MS, BUTUMBIE ceituac (Hampumep, bombiryro
Mengeauny, Kaccuonero, 38e37161 Bery, Jlene6, ApKTyp B 3aBUCUMOCTH OT CE€30HA).
3apucoBarh IPUMEPHOE PACIIOI0KEHNE HECKOJIBKUX CO3BE3JUIl OTHOCUTEIHHO TOPU3OHTA.
BruiBoa: Kparkoe onucanue Toro, Kakue Co3Be3Hsl U 3B€3/1bl yaloch HAOM0AaTh, U KaK
KOMIIBIOTEPHBIE TIPUIIOKEHUS TIOMOTal0T B OPUEHTAIIMU Ha 3BE€3THOM Hele.

4. ®oH/1 OLIEHOYHBIX CPeICTB TUCHUILIUHBI

4.1 KoHTPOJIb U OllEHKA PEe3yIhbTaTOB OCBOEHHUS 00Ie00pa30BaTeIbHON AUCITUTUTHHBI
PaCKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yJIbTaThl, HAIpaBJIECHHBIC Ha ()OPMHUPOBAHKE OOIIHNX
KOMIIETEHIIMH [0 pa3/ieniaM U TeMaM cojiepKaHHs yueOHOro Marepuara.

Kon Paznen/Tema THI OIeHOYHBIX
¢GopmupyembIx MeponpUuATHIA
KOMIIETEHIIH i

OK-01 Pa3znen 2. Temsr! 2.1., . )
29 93 - YCTHBII 0IpOc;
T @DpoHTaIBHBIN OIIPOC;
Pasnmen 3. Temer 3.1.,
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3.2.,3.3. - OueHka KOHTPOJIBHBIX padoT;
Pasgen 4. Temor 4.1., |  HaOmMIOOE€HUE 3aXOI0M BBIITOJIHEHUS
4.2.,43. mabopaTOPHBIX padoT;
Pazgen 5. Temnr 5.1., |- Hamucanue pedeparos;
5.2,53. - OIICHKA BBIMTOJIHEHHS JJA0OPAaTOPHBIX PaboT;
Pasnen 6. Tema 6.1. | omenka npakTH4ecKUX padoT
Pazgen 7. Temst 7.1, |-  oleHKa TECTOBBIX 3aJaHUIL;
7.2,7.3. - MPOMEXKYTOYHAS aTTeCTaIUs
Pasnen 8. Tema 8.1

OK 07 Paznen 2. Temsr 2.1.,
2.2.,2.3.
Pasnmen 3. Temer 3.1.,
3.2.,3.3.
Pasnen 4. Temr1 4.1.,
42.,4.3
Pasznen 5. Temsr 5.1.,
5.2.,5.3.
Pazgen 7. Temnr 7.1,
7.2

Pa3nen 8. Tema 8.1

4.2. KoHTpPO/IbHO-U3MepHUTe/IbHbIe MaTePUAJIbl BKJIKYAKOT:
Kountpoannasi padora no teme «Knunematuka
1 BapuanTt
1.Kakyto ckopocTh npuodperaeT aBTOMOOMIIb IpU pa3rone ¢ yckopenueM 0,4 m/c* B Teuenue 10
CEKYH]I, €CJIM HadajabHasi CKopocTh 10 m/c?

2. Msta OpoliieH BepTHKAIBHO BBEPX €O CKOpocThio 10m/c. Ha kakyro MakCHMaJIbHYIO BBICOTY OH
MMOJHUMETCA?

3. Ilpu paBHOMEpPHOM JBM)KEHUU Telexo 3a 4 ¢ mpoxoAut myTh 6 M. Kakoil myTs oH npoiiaer
IIpY JIBMYKEHUU € TOM %Ke CKOPOCTBIO 3a 3 ¢?

2 .
4.YpaBHeHue ABWXKEHUS Tela uMeeT BUI: X = 2+2t+H° . Ompenenmre Xo; v, a. Haiiqure myts,
MIPOMICHHBIA TeMOM 3a Bpemsi t=2c. 3amuimmre ypaBHEHHE CKOPOCTH M TIOCTpOWTE Tpaduk
3aBHCHMOCTH YCKOpPEHHsI OT BpeMmeHH a(t).

5.0npenenure Kakyr0 CKOPOCTb Pa3BUBAE€T MOTOIMKIIUCT 3a 15¢, JBUrasch M3 COCTOSIHUSI MOKOS C
2
yckopenuem 1,3m/c”.

6.Teno, nMeroniee HaYaIbHYIO CKOPOCTh 10 M/C, B TEUEHHE MEPBBIX S5 CEKYH]I IBUTAETCS
PaBHOYCKOPEHO C YCKOPEHUEM 2 M/C?, CIIEYIOIIUE JBE CEKYH/IbI OHO JIBUTAETCS PABHOMEPHO, a
B T€YEHHE CIIEAYIOIINX TPEX CEKYH/ - PABHO3aMEIJIEHHO ¢ yeKopeHueM 3 m/c’. Kakoii u3
HIDKETIPUBEICHHBIX TPaQUKOB COOTBETCTBYET IaHHOMY JIBUKEHUIO?
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A

Kpurepun onenkn

Kaxmoe mpaBWJIBbHO BBIMOJIHEHHOE 3aJlaHUE OllCHWBAaeTCs Tpems Oamamu. Takum oOpasom,
MaKCHMaJIbHOE KOJIMYCCTBO TIEPBUYHBIX OAIOB, KOTOPOE MOYKHO TMOJYYUTH MPH BBITOJHEHUU
KOHTPOJIbHOH paboTsl — 18.

«2» - Bemoaneno mene 70% 3amanus, Habpano menee 12 6amnos
«3» - Bemonneno70-80% 3aganusi, Habpano 12-13 6amios

«4» - Bemoaueno 80-90%3ananus, Habpano 14-15 6amios

«5» - Bemomneno 6onee 90% 3ananust Habpano 16 6ainos u 6osee

TecroBbie padoThI
TecroBas padora no reme: JiieKTpoeMKocTh. KonaeHncaropsl.
Bapmuanr 1

1. DneKkTpoEMKOCTh MIOCKOTO KOHAEHCATOPA 3aBUCHT
A) oT oAU U pacCTOSHUS MEXKIY MIIACTUHAMU
B) TosibKO OT paccTosiHUS MEXy MIIaCTUHAMU
C) TOJIBKO OT TUAJIEKTPUYECKON POHUIIAEMOCTH CPEb
D) Tonpko OT muIoIIa M MIacTUHBI
E) or nusnekrpuueckoil MPOHHUIIAEMOCTH CpEAbl, IJIOMIATN IUIACTUH M PACCTOSHHUS MEXIy
TUTACTHHAMHA

2. Hampsbxkenne Ha oOkmagkax kouaeHcatopa 400 B. Ilpu mosmHOW pazpsiake KOHAEHCATOpa
4yepe3 pe3ucTop B LN NpoXoauT annekTpuueckuit 3apsan 0,4 K. Torna sHeprus, BelaensieMas Ha
pe3ucTope

A)10Ix B)80 Ix C)l60dx D)50x E)25Ox

3. Hampsokenne Ha oOkiagkax konzaeHcaropa 100 B. Ilpu momHoOW paspsiike KOHJIEHcaropa
yepes pesuctop B 1enu npoxoaut 3apsaa 0,1 Ki. 3naunt, s35ekTpoeMKocTh KOHASHCAaTopa
A)10°® B)10'® C)10°® D)10%® E)10d
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4. TlpocTtpaHCTBO MeEXay OOKIAJAKaMH IUIOCKOTO 3apsDKEHHOTO KOHJEHCATOpa 3aroJIHUIN
TURIIEKTpUKOM C¢ €=4. Ecian xoHIeHcaTop BCE BpeMs OCTAETCs MOJKIIOUEHHBIM K MCTOYHHUKY
HaNpsHKEHUs, TO SHEPTHsI KOHAEHCATOpa

A) yBenmnuntcs B 2 paza  B) He m3menurcs  C) yMeHbIIHTCS B 2 pa3a

D) ymenbinutcs B 4 paza  E) yBesmmunrcs B 4 pa3a

5. Ecau B IJIOCKOM KOHAEHCATOPE YBEIUYMIIM PACCTOSHHE MEXAY IUIACTHHAMU B 3 pasa, a
TUTOINA/b IJIACTUH YMEHBIIWIIN B 2 pa3a, TO eMKOCTh KOHJICHCATOPa

A) ymensimnach B 2 paza  B) He usmenmiiace  C) yBenuuuiace B 6 pa3

D) yBenuuninace B 3 paza  E) ymenbmumiace B 6 pas

6. 3Hepr1/m 3JICKTPUYCCKOTO IO, CO34aBAEMOI0 3apsaaaMHu ( B KOHACHCATOPE €EMKOCThIO C

2 q2 CU mo?

LI
AW =mgh BW=— OCOW=— DW=—o EW-=
2 2C 2 2

7. Kongencarop anexrpoemkoctbto C=10 Mk®, 3apspkeH no Hampsbkenusst U=10 B. Dueprus
AIIEKTPUYECKOTO TI0JIs1 KOHAEHcaTopa
A)SIx B)0S5mIx C)SmIx D)15Ix E)5M/Ix

8. NUmetrorcst konaeHcatopsl eMKOCcThio 4 MKD, 5 Mk®D, 10 Mk® u 20 Mx®. X o01mias eMKOCTh
MIPH TIOCIICIOBATEIIHHOM COSAMHEHUHN
A)LL7Mvkd B)1,7®d C)1,7a® D)1,70d E)I1,7mD

Bapuanr 2

1. be3pa3zmepnoii BennunHoit B CU saBisiercst
A) nusneKkTpuuecKas IpOHUIIAeMOCTh cpefbl  B) HampspkeHHocTs  C) anexTpudeckuit 3apsij
D) norenuuan E) snextpuyeckas HocTosTHHAs

2. Emxocts koHzeHcatopa 6 MK®D, a 3apsapg 310" K. OHeprus 3IJIEKTPUYECKOTO MOJIA
KOHJIEHCaTopa
A)75vIx  B)75Ix C)7,5mxdlx D)75xdx E)7,58Ix

3. Hampsbxenne Ha oOkiankax konaeHncatopa 100 B. Ilpu momHo# paspsiake KoHIEHcaTopa
yepes pe3uctop B uenu npoien 3apsaa 10 Ki. EMkocTs koH€HCaTOpa paBHa
A)100®d B)I0d C(C)1000d D)1d E)O,1D

4. DIIEKTPOEMKOCTD MJIOCKOI0 KOHAEHCATOPA MPH IBYKPaTHOM YBEJINYEHHUH IIOAAN IIJIACTHH U
[IECTUKPAaTHOM YMEHbBIIIEHUN PACCTOSIHUS MKy HUMU

A) yBennuutcs B 12 pa3  B) ymenbmmmres B 12 paz3 C) yBenuuuTtcs B 3 pasza

D) ymenbinutcs B 3 paza  E) He u3menutcs

5. Bo3nymHblid KOHIEHCATOP 3aps’KEH OT MCTOYHMKA HANPSDKEHUS U OTKIIOYEH OT Hero. [locne
ATOTO PACCTOSHUE MEXIy IUIaCTUHAMH YBEIMYWIN BABoE. IIpu 3TOM 3HEprusi 31eKTpuIecKoro
HOJISI KOHJCHCATOpa

A) yBennuunach B4 paza  B) ymensmmnace B2 paza  C) yBenuuuiach B 2 pasza
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D) ne usmenunacr) E) ymenbimiace B 4 paza

6. DHeprys IEKTPUYECKOro MOJIs, He onpeensercs no Gopmyie
2 2
U cu cU
Aw=-1"2 pw-Y ow-1 pw-—" pw-
2q 2 e 2 2

2

7. Konpencarop emkoctbto 20 Mx® 3apsbkeH no Hanpsbkenus 300 B. Onpenenure sHepruto,
COCPEIOTOYCHHYIO B HEM

A)0,9Ix B)0OSIx C)0,8x D)0,6x E)O0,7 Ix

8. C1=Cy=1 Mx®, C3= 3 Mx®d. Onpenenuth 3JIEKTPOEMKOCTh OaTaper KOHJACHCATOPOB.

__j-: i__ c A) 5 Mx®
3

B) 4 Mx®

C2 o C) 0,8 Mmx®
] f___l D) 1,2 Mx®

E) 2,4 Mx®

Bapuanr 3

1. DneKTpOEMKOCThIO IPOBOAHUKA HA3bIBAETCS

A) BennumuHa, ompesensemMas 3apsioM, KOTOPbIi HEOOXOIUMO COOOIINUThH MPOBOJHUKY, YTOOBI
YBEJIMYUTH €T0 MOTEHINA Ha eTUHUILY

B) ckansphas BennuuHa, onpenenseMas paboToi, HEOOXOUMOMH JUIsl TepeMeEIIEeHUs €TUHUYHOTO
MOJIO’KUTEIBHOTO 3apsja U3 TaHHOW TOUYKH B OECKOHEUHOCTh

C) BenmmuKHa, YUCIECHHO paBHas 3apsAay Ha €AMHHUIY TUIOIIA N TPOBOIHUKA

D) BenuumHa, YHMCIEHHO paBHAas dJHEPIUHM, 3aKIOYEHHOM B  eOuHUIE o0bema
AIIEKTPOCTATUYECKOTO T1OJIS

E) BekTOpHas BenuunHa, paBHas CUJIE, NEHCTBYIONIEH HA €IMHUYHBIN MOJOKUTEIBHBIN 3apsi]

2. Emxocth koHaeHcartopa 0,25 Mx®, a pa3HOCTh MOTEHLMAJIOB Mexay ruiactuHamu 400 B.
OHeprust KOHAEHcaTopa
A)410% ik B)510° x C)2102Jx D)610%x E) 3107 Ix

3. DnekTpoeMkocTh KoHaeHcatopa C= 5 nd, pa3HOCTh MOTEHIUAIOB MEXAY oOkiaakamu U=
1000 B, Torma 3apsi1 Ha KaX10M U3 00KIa0K KOHACHCaTOpa
A)510°Kn  B)10%Kn ©)510" Kn D)510°Kn  E)10™°Kn

4. TInockuit KOHJEHCATOP 3apsSIMId OT UCTOYHHMKA U OTKIIIOYMIIM OT HEro, a 3aTeM 3aIlOJIHUIN
JIVIJIEKTPUKOM C €=2 W YBEIMYIIN DPAcCTOSHHE MEXTy oOjakaMy KOHJIEHCAaTOpa BIBOE.
Pa3HOCTh MOTEHIMATIOB HA KOHAEHCATOPE IPU ATOM

A) yBenmmuntes B2 paza  B) yBenmmuurtes B 4 paza  C) ymeHbImTCS B 2 pasa

D) ymenbuutes B 4 paza  E) He usmenurcs

5. KonpeHcatop NOAKIIOYEH K akKymyisaTopy. llpu yBenmmdeHMM paccTOSHUS MEXIY
IUIACTUHAMU SHEPrHsi KOHJeHcaTopa
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A) ymeHbIIaeTCs

B) e usmensercs

C) cHauana ymeHbIIaeTCA, 3aTEM YBEIUUUBACTCS
D) yBenuuuBaercs

E) cnauana yBenuuuBaercs, 3aTeM YMEHbBIIIAETCS

6. ®opmyia, He COOTBETCTBYIOIIAS apaJIETIbHOMY COSTUHEHHUIO

A) cu, =c,U, +C.U, B)c=c,+C,+C,4 C)q=0q,+0, +0q,

D)U =U,=U, =U, = const E)i:q_1+q_2+q_3
Uu U, U, U,

7. Ecnu 3apsn xonaencaropa 3,2 mKun, nanpspkenue Ha oOkiaakax 500 B, to sueprus

QJICKTPHUUYCCKOI'O IT0JISI KOHACHCATOpa C,

A)800 ik B)0,8x C)0,08x D)80Jx E)8 Ix |

e

||
M

8. Eciiu C1= Cy= C3= C4=3 MKD, TO 2JIEKTPOEMKOCTh OaTapen KOHJIECHCATOPOB ‘H’

A)225vMk® B)6wmxk® C) 1,5 vx®d D) 0,75 mx® E) 12 Mmx®

3az[amm AJIA MPAKTHYIECCKUX paﬁoT BBIIIOJTHACTCA 110 BapHaHTaM

1 BapuanT 2 BapuaHT
Nel 3anoJHUTH MPONMYCKH:

A) Cuna B3aumozelcTBus JByX 3apsnoB A) HampsokeHHOCTB 311.I0JIS B JAHHOM TOUuKe

BBIUUCIISICTCS 110 hopMyIIe. .. , BBIYHUCIISIETCS 110 (popmyie:
rne , T1ie
F-

o F-

r- E-

k g-

b) Cuna TOKa BBIYHCTISETCS no b) Cuna Toka Ha y4acTKe 1IeTd BBIYUCISIETCS
dbopmyre: , TIe o ¢popmyrie: , TIe
- I-

0 U-

{- R-

JdaTb onpenesnenne pU3n4ecKoil BeJHYHHe, BXoAs1eld B GopMyJ1y, HAIUCATH €AMHHILY
usMmepennst B CU, BekTop niam ckajasp.

Ne2 3anojHUTH TA0IHILY:
1 BapuaHT 2 BapHaHT
A) A)
Ne I (MA) U(B) R (Owm) Ne I (MA) U(B) R (Om)
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1 ? 78 2,6 1 ? 360 20
2 100 ? 2 2 750 ? 40
3 500 25 ? 3 120 2,4 ?
b) b)
No  pe107 M)  S(MM®) R (Om) No  pel0? M)  S(mM®) R (Om)
1 1,7 1 0,034 ? 1 7,1 1 0,355 ?
Ne3 OnpenesanTs 0011ee CONPOTHBIECHHE PE3UCTOPOB
1 Bapuant 2 BapuaHT
Ri1=1,6 OM; Ry=4 Om; R3=6 Om; Rs=120m  R3;=7,9 Om; Ry=1 Om; R3=2 Owm; Rs=3 Owm;
R5:4 OmM

[=]

Kommnerenuust 01: Boi0op cioco6oB pemenns 3aa4 npogeccuoHaJIbHOM 1esiTe IbHOCTH B
Pa3IMYHBIX KOHTEKCTAX (MHKeHePHO-TeXHUYeCKHe, ObITOBbIE, TEXHOJIOTHYeCKHe
CUTYaLM)

3aganue 1. Konrekcr: be3onacHocTs 10pokHOro ABukeHns (MHKeHepHbIi)

Cumyayua: Bonurens aBToMoOuss Maccoit 1,5 T ABMXKeETCS 10 cyXomy ac(haabTy CO CKOPOCThIO
72 xm/4. BHe3anHo Ha A0pory BbiOeraet nemexona. Bpems peakuuu Bogutens cocrasiser 0,8 c.
KoadhdunmeHT TpeHus ckoybkeHus MHH 0 cyxoi achamst — 0,7.

3aoanue: PaccunTaiiTe NOMHBIN OCTAaHOBOYHBIH ITyTh aBTOMOOMIIA. Onpenenure, Kakoi u3
croco00B JecTBHM BoauTelNs (Pe3K0oe TOPMOKEHHUE «B MO» WK TOPMOXKEHHUE C COXPAHEHUEM
YIPaBJIIEMOCTH) C TOUYKH 3peHus pu3nku 0osee 3peKTUBEH Il PeIOTBPALLICHHs Hae3/1a Ha
npenstcTeue, U nouemy? O1eHHuTe, ¢ KaKoH MaKCUMaJIbHON CKOPOCTBIO JIOJIKEH ObLIT €XaTh
BOJIUTEIIb, YTOOBI OCTAHOBOYHBIN MyTh HE MPEBbIIIAN 25 METPOB.

3ananmue 2. Kourekcr: CTpontenabeTBo U ObIT (TexHom0rnueckuii)

Cumyayus: IIpu cTpOUTENBCTBE 3arOPOTHOTO JOMa HEOOXOMMO MOJAHATH Ha BTOPOH ATax
(BbIcOTa 5 M) 6eTOHHYIO IIUTY Maccoi 200 Kr Ji1s mepekphIThs OaJIkoHa. Y Bac €CTh BHIOOP:
UCIOJIb30BaTh JIETKUH MepeABMKHON KpaH (MOIIHOCTD jebenku 1,5 kBT, Bpemst pa3BepThiBaHus
20 MUHYT) WJIM OPraHU30BATh MOJIUCIIACT (CUCTEMY OJIOKOB) M MOAHUMATD IJTUTY BPYUHYIO
Opurazoit u3 4 yenoBek (KaxJIblii MOXKET pa3BUBAaTh MOUTHOCTH puMepHo 0,1 kBT B Teuenue 5
MUHYT, TIO0CJIe Yero Tpedyercst OTbIX, BpeMs Ha OpraHU3al|Io CUCTEMBI | vac).

3aoanue: PaccunTaiite BpeMsi YUCTON pabOTHI U MOJIHBIE BPEMEHHBIE 3aTPaThl JJIS KQKI0T0
crioco0a. CpaBHuTE YPPEKTUBHOCTH C TOYKU 3PEHUS CKOPOCTH BBITIOTHEHUS 3a/1a9U U
Tpyno3atpat. Kakoii cioco6 BbI BeIOEpETE, €CIH IIIUTY HY>KHO MOJIHATh CPOYHO, a KAKOH —
€CJIU B IPUOPUTETE SKOHOMHUS (DUHAHCOBBIX CPEACTB HA apPEH]ly TEXHUKU?

3aganue 3. Konrekcer: JHepreruka u JKKX (IIpodeccnonanbHbiii)

Cumyayus: Bbl — WHXEHEP-dHEPreTHK Ha nipeanpustun. st ororuienus nexa oobemom 5000
M? B 3UMHHI NIEPUOJT UCTIONIBb3YeTCs AIIEKTpUUYeCKil koTes MoutHocThio 100 kBT. Tapud na
AJIEKTPOdHEpruto — 6 py0./kBT 4. Bam npenioxuam MoiepHU3UPOBATh CUCTEMY, YCTAHOBHB
razoBblif koten ¢ KITJ] 90% (Temora cropanus rasa 35 MJx/m?, nena raza — 8 py6./m*) u
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TEIJIOBOM HACOC THIIA «BO3AyX-Boaa» ¢ kKoddduimentom npeodpazoanus (COP) 3,5,
NOTPEOIIAIONINI AITEKTPOIHEPTHIO.

3aoanue: PaccunTaiiTe CTOMMOCTD OTOIUICHHUS 11eXxa 3a 30 THEeH nmpu KpyriocyToOYHON padboTe
JUTSL KaXKJI0T0 U3 TpexX BapuaHToB. Kakoil ciocob Hanbosee s3xkoHOMHUeCKH BeIrogeH? Kakue
9KOJIOTMYECKHE aCIEKThI HY>)KHO YYECTh IPU BBIOOpE MEXKY ra30BbIM KOTJIOM U TETJIOBBIM
Hacocom?

3ananue 4. Kontekcr: Jlorucruka u rpyzonepeBo3ku (IlpousBoacTBeHHbIH)

Cumyayus: Ha ckiiage He0OX0IMMO TIEPEMECTUTh TsDKETbI cTaHOK Maccoit 800 kr Ha
paccrostaue 50 meTpoB. Pabouune npeniararoT 100 TOJIKATh €ro 1o 1moiy (KodhGHUIUeHT TpeHus
0,5), mn60 MCTOIB30BaTh KATKH (CTaJIbHBIE TPYOBI, 10 KOTOPBIM KAaTHTCSl CTAHOK, KO UIIEHT
Tpenust kaueHnus 0,05 cM), TuOO TPUMEHUTH AIIEKTPUUECKYIO JeOeKy, KOTOpas TSHET CTaHOK C
IIOCTOSIHHOW CKOPOCThI0, ToTpedsis Tok 10 A ot cetu 380 B.

3adanue: Paccuuraiite cuily, KOTOPYIO HEOOXOAMMO MPUIIOKUTH B IEPBOM U BTOPOM CIIydasiX.
Paccuuraiite MoiHOCTb, pazBuBaeMyto sebeaxoit, eciu ee KI1/1 80%. CpaBaute pusnueckue
YCUJIHSI YeJTOBEeKa U DHEepPro3aTpaThl. [IpenoxuTe onTUMaIbHBIN C TOYKU 3pEHUsT 0€30MaCHOCTH
U COXPAHHOCTH 000PYIOBaHHUSI CIIOCOO0.

Komnerennusi 07: CoaeiicTBHe COXpaHEHUIO OKPYKaIOlIel cpelbl, pecypcocoepexenne,
3HaHHe KJIUMaTa, fepe:kInBoe MPOU3BOACTBO, AeiicTBusa B UC

3ananmne 5. Konrekcr: JHeprocoepesxkenue (Pecypcocoepexenne)

Cumyayus: B kBapTupe ycTaHoBieHbl 20 1amMi HakaJuBaHusi MOIIHOCTHIO 1o 100 BT, koTopsie
paboTaroT B cpe/iHeM 10 5 4acoB B CyTKU. CeMbs pelaeT 3aMEHUTh UX Ha CBETOAMO/IHBIC JTaMIIbI
MOIIHOCTEIO 15 BT ¢ aHAIOrHYHBIM CBETOBBLIM ITIOTOKOM. CTOMMOCTE OJHOI CBETOIUOIHON
aamiel — 300 py0., Tapud Ha 35eKTpo3HEeprut0 — 6 py6./kBr-u.

3adanue: PaccunrtaiiTe eXxeMeCIYHYIO0 SKOHOMUIO 3JIEKTpodHepruu (B kBT 1) u newer.
PaccuuraiiTe CpoK OKyIaeMOCTH 3aMeHbI Bcex Jamil. ONpenenuTe, CKOIbKO KMIOTPaMMOB
ycioBHOro toruaa (1 kr y.1. = 8,12 kBt 4) u ckoinbko KyOOMETpOB MPUPOAHOIO ra3a (3Heprus
cropanus 35 MJIx/M?) MOKHO COKOHOMMTD 32 TOJI, M KaK 3TO MOBJIUSET HA YMEHbIICHHUE
BbIOpocoB CO2 (cuuTasi, yto npu cxxuranuu 1 m® raza Beinensercs 2 kr CO2).

3ananue 6. Kontekcr: U3menenue kaumara (Tasinue JieTHUKOB)

Cumyayusa: YueHble 00€CIIOKOEHbI YCKOPEHUEM TasiHUs JeIHUKOB B ['pennanguu. Cpenuss
TeMIIEpaTypa BO3yxa 3a JieTo nosbicuiiack Ha 2 °C. [Inomanp neaHuka coctasisder 1,7 MIIH KM?,
CpemHsisi TONIMHA Jibaa — 1,5 kM. Y aenbHas TemtoTa miasienus Jbaa 330 k[ x/kr, TIoTHOCTh
abaa 900 xr/m?. CunTaiite, YTO TOMOJIHUTENbHAS TEIUIOBAs SHEPTUs, MOJIydyaeMas JIeTHUKOM 32
JIETO, MPSAMO MPONOPIMOHATIbHA PA3HOCTH TEMIIEPATYP.

3aoanue: Ouenure, Kakas JOTIOJHUTENIbHAs Macca Jibj1a MOXKET PacTasiTh 3a OJIHO JIETO U3-3a
ATOTO MOBBIIEHUS TemrepaTrypbl. Kakoe KoJn4ecTBO TEIIOThl MOTPEOOBAIOCh i 3TOr0?
CpaBHHTE 3Ty SHEPIHIO C TO10BOM BBIPAOOTKON 3JIEKTPOIHEPTUH B Balllel cTpaHe (Hampumep,
Poccust — okono 1 100 mapa kBt-u). K kakuMm rino0aiabHbIM MOCIEACTBUIM (M3MEHEHHUE YPOBHS
Mopsi, anb0e10 MOBEPXHOCTH) 3TO MPUBEAET?

3ananue 7. Konrekcr: bepe:xkiupoe npousBoacTso (OnrumMmu3anus)

Cumyayusa: Ha 3aBojie oXJ1a)ki€HUE TOTOBOU MPOIYKIIMHU (TOpsSYMe METaNINYeCKHUE 3aTOTOBKH
Mmaccoit 100 kr, rermmoemkocts ctanu 500 Jx/(kr-°C)) npoucxoaut Ha Bo3ayxe ot 800 °C no
100 °C. ITorepu Temnna B nex coctasistoT 100% oT 3HepruM 3aroToBOK, M JIETOM 3TO IPUBOJIUT K
NeperpeBy Bo3ayxa U HEOOXOIMMOCTH BKIIIOYATh JOMOJHUTEIbHbIE BEHTUIATOPBL. MHKeHepsl
NPEUIOKIIN YTUIM3UPOBATH 3TO TEIUIO, HAIIPABUB 3arOTOBKH B MMPOTOYHBIHN TEIIIOOOMEHHUK,
YTOOBI [TOI0IPEBATH BOLY ISl OTOIIEHUS! OBITOBBIX MOMEIICHUN 3aBOJIA.

3aoanue: PaccunTaiiTe KOTUYECTBO TEIJIOTHI, BBIJIEJIIEMOE OJJTHON 3arOTOBKOM MPU OCTHIBAHHH.
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CKOJIBKO 3ar0TOBOK B CMEHY (8 uacoB) Hy>KHO 00paboTarh, 4ToObl HarpeTh 10 TOHH BOBI ¢ 15
°C 10 45 °C ans cucremsl otorieHnsa? OneHnTe SKOHOMUIO 3JIEKTPOIHEPTHH HA 000rpeBe
OBITOBOK 3a MecsIl (22 pabouux nHs), ecim 1 kBT 49 ctout 6 pyo., a 1 'kan temia (mosyqaemas
oT cxkuranus mazyra) ctout 2000 py6. (1 I'kan = 4,19 I'JIx).

3ananue 8. Konrekcr: Upe3sbruaitnas curyanus (Iloxkap)

Cumyayua: B xomHate miaowmaapio 20 M? 1 BBICOTOM IIOTOJIKOB 2,8 M IPOU30ILIII0 BO3TOpaHUE
meOenu. [loxapHslil pacuer npuoObLT Ha MecTo. ['opeHne npekpamaercs Ipu CHUKEHUN
KOHIIEHTpAIlMU KUCIIOpoJa B Bozyxe 10 15% (HopmanbHas koHueHTpamus 21%).

3aoanue: OueHure Maccy KMCIOPOAa, KOTopas OyleT U3pacxo0BaHa Ha TOPEHUE K MOMEHTY
camo3aTyXxaHus 1moxapa (II0THOCTh Bo3ayxa 1,29 kr/m?, MaccoBasi 10JIsI KHCIIOPO/Ia B BO3yXeE
23%). 3uas, uro npu ropenuu apesecunsl (yenosHo COH1005) Ha 1 kr matepuana tpedyercs
npuUMepHO 1,2 Kr Kuciopoja, OlleHUTe MaKCUMaJIbHYI0 Maccy cropesiieil medenu. Kakue
crocoObl TymieHus (Boja, eHa, YIIeKUCIOTHBIM OTHETYIIUTENb) OyayT Hanbonee 3¢ (heKTUBHBI
C TOYKH 3peHHs (PU3UKH IpoIiecca TOPEHHs U ToYeMy?

3aganue 9. Konrekcr: 3arpsisHeHune okpy:karouieii cpeasl (Paananus)

Cumyayusa: Ha aTOMHOMN 3JIEKTPOCTAHLIMY IIPOU30IIJIA HEIITaTHAS CUTYalHsl, IPUBEIIIAs K
BBIOPOCY paimoaKkTUBHOTO U30ToMa oxa-131 (mepuon nomypacnana 8 cyrok). Uepes
BEHTWJIALMIO B aTMoc(epy nonaino 10 r 3Toro BemecTsa.

3aodanue: AKTUBHOCTH BEIIECTBA (UMCIIO PACIAIOB B CEKYH/Y) IPSIMO IPONOPLIUOHATIbHA
KOJINYECTBY aTOMOB M 00paTHO MPONOpIMOHANIbHA [TEpUOY Moslypacnaja. Paccunraiire
aKTUBHOCTH BHIOpOCA B TIEPBBIA MOMEHT U uepe3 32 aust. Ha kakoM pacCTOSTHUM OT CTaHIIUU
clleZlyeT BBOJAMUTD 3alIUTHBIE MEPBI, €CIIU U3BECTHO, YTO 0€30MacHasi MOIIHOCTh 71032 U3JIy4eHUs
HE JIOJDKHA TPEBBIIaTh (HOHOBYIO, @ pacCeMBaHUE B aTMOc(epe CHIDKaeT KoHIeHTpanuio B 100
pa3 Ha Kax/blii kuiaoMeTp? (YIpOIIeHHO: TOCTPOMTE JTOTHYECKYIO IIETI0UKY OT Iepruoja
noJtypacnajia K peKOMEHIAIMAM 0 HOTHOUM MpopUIaKTHKE).

3aganue 10. KonTekcr: AnbrepHaTuBHas 3HepreTuka (BUJ)

Cumyayua: B peruoHe co cpeiHel CKOPOCThIO BeTpa 6 M/C MJIaHUPYETCsl YCTAaHOBUTD
BeTporeHepaTop. MOIIHOCTh BETPOBOTO MOTOKA, TPOXOASIIETO Yepe3 OMETAaeMYyH0 IIONIa/1b
JomacTeu, MponopiroHaIbHa TNIOTHOCTH Bo3ayxa (1,2 kr/m?), miomaau u Ky0y CKOpOCTH BETpa.
KoadduuneHT ncnoap3oBaHus 3HEPruu BeTpa y JIyqinx o0pas3noB He npebimaet 40% (npenen
beria — 59%).

3aoanue: PaccunTaiite, Kakyro IUI0IMAb JOHKHBI UIMETh JIONIACTH BETPOTeHEepaTopa, 4YTOOkI
o0ecneunThb MEKTPOIHEPTUEN MocenokK, noTpedstonuii B cpenneM 100 kBt momtHoCTH.
[TpenyioxkuTe criocoObl KOMIEHCAMU HECTAOMIBHOCTH BeTpa (AaKKYMYJISTOPBI, TU3ENb-
reHeparop, MaxoBHUKH). OIIEHUTE KOJIOTHUECKUH 23P(DHEKT OT 3aMEHBI TU3ETbHON
3NIeKTpOCcTaHUU MolHOcThI0 100 kBT, paboTatomeit kpyriocyrouHo (pacxox Torusa 250
r/kBT 4, mmotHOCTH cossipku 0,85 Kr/it), Ha BETpOreHepaTop B epecueTe Ha COKOHOMIICHHBIC
TOHHBI TOIIJIMBA U yMeHbIleHHe BbiOpocoB CO2 3a ro.

Bonpocs! 1J1s1 TeKynero KOHTpoJs (YCTHBIH Onpoc):
1.ITapamienbHOE COEAUHEHHE PE3UCTOPOB. Pacuer Cuiibl TOKAa M HANPSHKEHUS B AJIEKTPHUYECKUX

LeTsX.
2.3akoH coxpaHeHus 3apsana. 3akoH KyioHa.

3.PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHHUE, 3aKOH PABHOYCKOPEHHOTO MPSIMOJMHEUHOIO
ABUXKCHUSL.

4.3akon Oma s y4yacTKa ULenu W 3aMKHYTOM 1enu. CONpOTUBIEHHE KAaK DSJIEKTPUYECKas
XapakTepucTHKa pezuctopa. [loHsaTHE 0 CBEPXIPOBOAMMOCTH.

5.Mexanunueckue KoueOaHus U UX XapaKTEPUCTUKU.
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6.Mexannueckue BoJiHbI. [lonepeunsie mpo1oibHbIe BOIHBL. CBONCTBA MEXaHUYECKUX BOJIH.
7.1locnenoBaresbHOE COEAMHEHUE PE3UCTOPOB. PacyeT CUilbl TOKA U HAIIPSDKEHMS B JIEKTPUYECKUX
LETSX.

8.0cHoBHble nonoxxeHuss MKT u ux onbeiTHOE 000cHOBaHUE. Macca 1 pa3Mepbl MOJIEKYI.
9.TennoBoe aeiictBue Toka. 3akoH [[xoyna —Jlenna. KopoTkoe 3ambikaHue.

10.0cHoBroe ypaBuenune MKT (6e3 BbeBoma). VYpaBHenue Kiramelipona- MeHeneesa.
OOBeqMHEHHBIN Ia30BbINA 3aKOH.

11.N3onporneccel. ['a30BbIe 3aKOHBI.

12.I'padpyku ra30BBIX 3aKOHOB.

13.MarautHOe TONie Kak oOcoOblii Bua Matepuu. [locTossHHBIE MarHuThL. [ 'paduueckoe
M300paXkeHue MoJel MPsIMOro, KPyroBOro TOKa M COJICHOU/IA.

14.VI3MeHeHnne BHYTpPEHHEH SHEPrHU Tela MPH TEIUIOOOMEHE W MPH COBEPUICHUH MEXaHWYECKOH
paboTHI.

15.9nexTpomarautHas uHAyKuus. Oneitel @apases. 3aKOH 3MEKTPOMArHUTHON MHYKITUH.
16.ITpaBuiio Jlenna. Posib 37€KTpOMarHMTHBIX MOJIEN B )KM3HU JKUBOM MPUPO/IBL.

17.I1lepBoe Hauano TepMoarHaMUKH. HeoOpaTUMOCTh TETIOBBIX IPOIECCOB .

18.ITonsatue da3sl BemectBa. Mcnapenue u konaeHcanus. BnaxHocTs Bo3ayxa.

19.Mexanuueckoe HanpspkeHue. Bunabl nedhopmanuii. 3akon ['yka. [lnapnenue u kpucramiu3amnus.
20.Ilepenaua u pacupenesieHUe 3IEKTPOIHEPTUU B IKOHOMUKE PD.

21.251eKTpOMarHuTHOE TOJIE€ U €r0 PACIPOCTPAHCHUE B MIPOCTPAHCTBE B BUJIE AJIEKTPOMATHUTHBIX
BOJIH.

22.OneKTpOMarHiTHasi NpUpOJia CBETa. 3aKOHbI OTpaXE€HUs W IpesnomieHus cseTa. llomHoe
OTpPa)KE€HUsS CBETA U €r0 MPUMEHEHHUE.

23.Qucnepcus ceera. Untepdepennus , audpaxuus ceera .Jludpakirnonnas pemieTka.

24 ITpunuun nnepuuu. [punuun otHocutensHocty ["anunes. 3akonsl HproToHA.

25.CBoboniHOE nasieHus Tel. BausHue yckopeHMii Ha )KUBbIE OPraHU3MBI.

26.KBantoBas rumnore3a I[lmanka. KBaHTOoBas Teopus cBera. DHEprusi WU HMMIYJIbC (OTOHOB.
JlaBiienue caera.

27.Camonnaykuusa. UaayktuHocTs. O. /. C caMOMHAYKIIMKA. DHEPTrUs MarHUTHOTO IOJIS.
28.Buemanit porosddext. Onbitel CroneToBa. 3akoHbl BHemHero ¢otodddexra. YpaBHEHHE
DWHIITEWHA.

29.IlonsiTie O BTOPOM Hauaje TepMOJuHAMUKU. [I[puHINI AeMCTBUS TEIIOBBIX MAIIIMH.
30.1TonATHE O KOPIYCKYJISPHO - BOJHOBOM MPUPOJE CBETA.

31.0mbiThl Pesepdopna. Mogens atoma Pesepdopna, bopa. Ilocrynatel bopa. M3nyuenue u
MOTJIOLIEHUS 3HEPTUU aToMOM. Jlazepsl U UX IpUMEHEHUE.

32.Pab6orta cuinel .Pabota cunbl Tpenus . Tsoxectr. MolHOCTS .

33.[IBmkeHure 3apsSKEHHOW YacTUIlbl B MarHuTHOM moJje. Cuita Jlopenna.

34.CoctaB atromHbIX siaep. M3otombl. Snepusle cuibl. [ledexkt Macchl. EcrecTBeHHas
PaIMOaKTUBHOCTD U €€ BU/JIBI.

35.PeakTuBHOE ABMkKEHUE .PeakTUBHOE IBU>KEHHE B )KUBOU MPUPO/IE.

36./lenenue TsoKeNbIX aTOMHBIX sjaep. Llennas peakuus. SAnepusie peaktopsl. ADC . [Tpobiaembl
SIZICPHOM DHEPTeTUKHU. 3alIuTa OT paJualiu.

37 Snepnas Oe3zonmacHocth ADC. TepMmosmepHBI CHHTE3 U YCIOBUS €ro OCYIIECTBICHUS.
[Tpobnema TepMosiIepHOI SHEPreTUKU. SIapa 3Be3/] Kak eCTECTBEHHBIM TEPMOSIIEPHBIN peakTop.
38.@usuka - Hayka o npupojne. bazoBeie (uznueckue BenuuuHbl. Matepus ,ee BUIBI U (HOPMBI
JIBUKEHUS.

39.MarnutHas uHAYKIUs .JleiicTBUe MarHUTHOTO MOJIsl Ha MTPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
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40.BHyTpeHHsIs1 SHEPIrusl UICAJIbHOTO Ta3a.

41.1IpaBuna cMeIIECHUS. 3akoH paarOaKTUBHOTO pacnaga. buonoruueckoe neicTBUE

PaINOAKTUBHBIX U3JIyYEHUU . SIIepHbIC PEaKIINH.

42 .MexaHnuyeckoe JIBUKEHHUE. XapaKTePUCTUKH MEXaHUYECKOrO ABUKECHHUS.

43 .Mexanuyeckast paboTa 1 MOIIHOCTh OPTaHU3Ma YeJIOBEKa.

44 ITocTOSIHHBIM 3JIEKTPUYECKUM TOK M ero xapakrepuctuku. DJIC, BHEIIHMM W BHYTPEHHUN

YYACTKHU LEMHU ,HAIPSKEHUS HA 3TUX y4acTKax LIeMH.

45 .DOnexrpudeckoe noje. Hampspkennocts. ['paduyaeckoe n3o0pakeHNe SJIEKTPHUSCKUX TOICH .

46.3akoH BceMHpHOro TsAroTeHHs. HeBecomocTh. OCOOCHHOCTH TOBEICHUS YEIOBEKa npu
neperpy3kax U HeBECOMOCTH.

47.9nekTpoeMKocTh MpoBoAHMKA. KoHaeHcaTtopbl. EMKOCTh IIOCKOrO0 KOHJAEHCATOpa. DHEPrus

3IEKTPUUYECKOTO MOJIS.

48.ITonHas MexaHUYeCKast SHEPTUH. 3aKOH COXPAaHEHUS MEXaHUYECKOU IHEPTUH.

49.Umnynsc cunbl. UMiynbe Tena. 3aMKHyTasi CUCTEMA. 3aKOH COXPaHEHUS! UMITYJIbCa

50.I1Torenuuan. Hanpspokenue. IIpoBOTHUKY U AMAIEKTPUKH B 3JIEKTPUUECKOM IOJIE.

KpnTepml OICHKH YCTHBIX OTBE€TOB CTYJACHTOB

Ounenka «5» CTaBUTCS, €CIIM CTYIEHT: 1) MOJHO M apryMEHTHPOBAHO OTBEYAET IO COJEPIKAHMIO
3ajaHus; 2) oOHapyKMBAeT MOHUMaHUE MaTepuala, MOXKET 000CHOBATh CBOM CYXJEHUS, IPUMEHUTh
3HAHMA Ha MPAKTUKE, NPUBECTH HEOOXOMUMBIE MpPUMEpPHl HE TOJBKO IO YYeOHUKY, HO W
CaMOCTOSITENTLHO COCTAaBJICHHBIC; 3) M3JIaraeT MaTepua Mocie10BaTeIbHO U MPABHIBHO.

Ounenka «4» cTaBUTCA, €CIIM CTYACHT JaeT OTBET, YIOBJIETBOPSIOIIUNA TeM ke TpeOOBAHUAM, UYTO U
IUISL OLIEHKH «5», HO JoITycKaeT 1-2 ommOKu, KOTOPBIE caM )K€ UCTIPABIISCT.

Ounenka «3» CTaBUTCS, €CIIU CTYJACHT OOHApY>KMBACT 3HAHHE M MOHMMAHHE OCHOBHBIX IOJIOKEHHIM
TaHHOTO 3aJaHus, HO: 1) W3Jaraer marepuan HETOJHO U JOMyCKAaeT HETOYHOCTH B OINPEIEICHUH
NOHATUH WK (HOPMYIHPOBKE MPABUIT; 2) HE YMEET JI0CTaTOYHO IIyOOKO M JI0Ka3aTeIbHO 0OOCHOBATh
CBOU CYXKICHHS M TIPUBECTH CBOM MPHUMEPHI; 3) M3JIaraeT MaTeprall HEMOCIeJOBATEIbHO U JOMYCKAeT
OLINOKH.

Ouenka «2» CTaBUTCS, €CITU CTYIEHT OOHapY)KMBaeT HE3HAHUE OTBETAa HA COOTBETCTBYIOIIEE 3aaHNE,
JOMycKaeT oOwmHOKH B (OPMYIMPOBKE OINpPENCNEHUH M MpaBUJ, HCKAXAIOIME MX CMBbICT,
Oecropsi/IoYH0 W HEyBepeHHO m3iaraeT marepuan. OmeHka «2» OTMeYaeT TaKhe HEeIOCTAaTKH B
MOJITOTOBKE CTYJIEHTa, KOTOPBIE SIBISIIOTCA CEPbE3HBIM MPENSATCTBUEM K YCIECUIHOMY OBJAJCHHIO
MOCJIEAYIOIIM MaTEePUAJIOM.

Tembl 1151 pedpepaToB:

1. Beinatomuecst oTkpbITHs B huszuke 20 Beka

2. K ucropun OTKpBITHS 3aKOHOB COXPAaHEHHS.

3. 3akoHbI coxpaHeHus B «MexXaHUKeE.

4. O6 ucropuu pa3Butus «Teopun OTHOCUTETLHOCTH .

5. Ilapayokc 0:1M3HENOB — MU} UM PEaTbHOCTD.

6. «Teopun OTHOCHTEIBHOCTH» HA COBPEMEHHOM JTalle.

7. OneiT MatikenscoHa 1 Mopiu B «Teopun OTHOCUTEIBHOCTH.
8. OnbiT ®u30 n «CrenuanbHasi TEOpUsi OTHOCUTEITBHOCTI.

9. Ot npeobpa3zoBanuii ['anunes k npeodpasoBanusm Jlopenua.
10. Ot A. Ilyankape 1o A. DUWHIOTEHHA.

11. CoBpeMeHHas TeOpUs TpaBUTALIMH.

12. MonekyJIsspHO-KUHETHYECKast TEOPHUs Ta30B.
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13. Teopema bonbiiMana o paBHOMEPHOM pacipeIeIeHUH SHEPTUH 110 CTEEHSIM CBOOO/IBI.
14. Knaccuueckas crarucrtuka bonbimana.

15. KBanToBsie ctatuctuku Jupaka u boze-DitHmTeiiHa.

16. 3nauenue pacnpeaenenus [ md0ca st CTATUCTHYECKON (UBUKH.
17. Pacnpenenenue MakcBemia 1mo ckopoctsM. 18. YpaBHeHHE COCTOAHUS HAeabHOTO rasa. 19.
VYpaBHEHME COCTOSHUS PEATIBLHOTO ra3a.

20. OcoGeHHOCTH OMKCAHUS KHUIKOTO COCTOSTHUS BEIIECTBA.

21. OcoOeHHOCTH OMUCAaHUsT KPUCTAJUTMUECKOTO COCTOSIHHSI BEIISCTRA.
22. ®eHoMeHOJIOTMYECKask TepMOIMHaMKKa. Havyana tepMoiMHAMUKH.
23. Hukn KapHo B Ki1accuueckoil TepMOIMHAMUKE.

24. CTaTUCTUYECKUI XapaKTep BTOPOro 3aKOHA TEPMOJIUHAMUKH.

25. OCHOBHBIE MOJ0XKEHUS HEPABHOBECHOW TEPMOAMHAMUKH.

26. Ousnueckas KUHETHKA.

27. ®DeHOMEHOJIOTHYECKOE ONMCaHue sSBIeHUs T y3un.

28. ®eHOMEHOJIOTNYECKOE OMMCAHUE SIBJIEHUS] BHYTPEHHETO TPEHUS.
29. ®eHOMEHOIOTUYECKOE OMMCAHKE SBIICHUS TEIUIONepeHoca.

30. Teopema ["'aycca B aneKTpoMarHeTu3Me.

31. Onucanue CBOMCTB BEKTOPHBIX MOJIEH.

32. OnucaHue CBOMCTB TUAIEKTPUKOB.

33. CerHeTo3JIeKTPUKU B TEXHUKE.

34. OcHOBHBIE 3aKOHBI TOCTOSIHHOTO TOKA.

35. CBepXIpoBOIUMOCTb.

36. CynepuoHHas IPOBOAUMOCTD U CYIEPUOHHBIE IPOBOAHUKH.

37. 30oHHast TeOpHs TBEPAOTO TeENA.

Kputepun onenkn pedepara:

O6bem pedepara gomxkeH OBITH He MeHee 12-18 cTp. MamIMHONMUCHOTO TEKCTa (aHajior -—
KoMmnbloTepHbI TekcT TimeNewRoman, pasmep mpudra 14 yepe3 monropa HWHTepBana, nepsas
CTpoKa oTcTym 1,25), BKIItOYasi TUTYJIbHBIH JIUCT.

O1eHKa «OTJIMYHO» BBICTABJISIETCS, €CIIM paboTa CTyJeHTa HalhcaHa TPAMOTHBIM HAayYHBIM SI3BIKOM,
uMeeT YETKYI0 CTPYKTYpY M JIOTHKY H3JIOKEHHUS, TOYKa 3pEHHs CTyAEHTa 00OCHOBaHa, B pabote
INPUCYTCTBYIOT CCBUIKM Ha Hay4yHble U3JJaHUS , MHEHHMsS HW3BECTHBIX YUEHBIX B JaHHOH 0O0JacTH.
CryneHt paboTe BBIIBUTAET HOBBIC HJIEH W TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAJIH3UPOBATH
MaTepuall.

O1eHKa «XOpOoII0» BHICTABISIETCS, €Cli paboTa CTy/leHTa HamucaHa TPAaMOTHBIM HAyYHBIM SI3BIKOM,
uMeeT YETKYI0 CTPYKTYpy M JIOTHKY H3JI0KEHUs, TOUKa 3peHHs CTyAEeHTa 00OCHOBaHa, B paloTe
MPHUCYTCTBYIOT CCHUIKH HA HAYYHBIC U3JJAaHUS, MHEHUS M3BECTHBIX YYEHBIX B JaHHOW OOJIACTH.

O1neHKa «y/AOBJIETBOPUTEIbHO» BBICTABIAETCS, €CIM CTYIEHT BBINOJHUI 3aJaHHe, OIHAKO He
MIPOJIEMOHCTPHUPOBAJ CIOCOOHOCTh K HAYYHOMY aHAJN3y, HE BBICKAa3bIBAT B pabOTe CBOETO MHEHHS,
JOMYCTHII OITMOKH B JIOTMYECKOM 0OOCHOBAHUU CBOETO OTBETA.

OrneHKa «HEYI0BJIeTBOPUTEIbHO» BBICTABISICTCS, €CIH CTYACHT HE BBINOJHWI 3alaHue, WIH
BBINOJIHWI €10 (hopMalibHO, OTBETHII Ha 3aJIaHHBII BOIIPOC, IPU STOM HE CChUIAJICS HA MHEHHUS YUEHBIX,
HE TPAaKTOBalI W3JIOKCHHBIC ()AaKThI, HE BHICKA3bIBAI CBOETO MHEHHUS, HE TPOSBHI CIIOCOOHOCTHh K
aHaJM3y, TO €CTh B IIeJIOM IIeJb pedepara He JOCTUTHYTA.
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Ne
n/n

Kpumepuu ouenxu nabopamopusix pabom

IToka3aTeiab OEeHKH

Odopmiena naboparopHas paboTa ¥ MOTyUEH JOMYCK
Cobpana cxema 3KCIepUMEHTAbHON YCTAHOBKH.
Crnenanbl HEOOXOIUMbBIE H3MEPEHHS

[TpoBeneHbl HEOOXOIUMBIE PACUETHI

Odopmien otueT o 1abopaTopHOi padoTe

YcnemHast 3ammra padoThl

He coOpana cxema 3KCrepruMEHTAIbHOW YCTAaHOBKH.
He cnenanpl He 00Xx0auMble U3MEPEHUS

He npoBeieHbI HEOOXOAMMBIC PACUYETHI

He odopmiten otuet o mabopatopHoii paboTte

He y6enurenpHas 3ammra paboThl

ouhkwNERrOOIRODNE

Bonpocvet 013 donycka k ébinoanenuio 1a60pamopHsix pabom
1. llens paboOTEHL.

ONoGRWN

Kakoe siBnenue usy4aercs B pabote.

Kakwue 3ak0oHBI H3ydarorcs B paboTe.

Kakue gusndeckue BeTMIHMHBI ONPEACISIOTCS B paboTe.
BriBon paboueii hopmybl.

[Topsimok BeIMONHEHUS PabOT.

Metonka NpoBEICHUS U3MEPEHU.

Onucanue SKCIepUMEHTATLHON YCTAaHOBKH.

Bonpocul ona 3auumer nabopamoprsix pabom

Jy1st 31U Thl Ta00PATOPHBIX pabOT HEOOXOIUMO:

He odopmnena nabopatopHas pabota HO MOJIyYeH JOMYCK.

Onenka

3a4TCHO

He 3aureno

a) B TeTpaau Ais J1JaOOpaTOpPHBIX pabOT BBHIMNOJIHUTH OOPabOTKY pe3yiabTaToOB
U3MEPEHUH B COOTBETCTBUH C 3a/IaHUEM.

0)OArOTOBUTH OTBETHI Ha BOMPOCHI I CAMOKOHTPOJIS, COOTBETCTBYIOIIME BOMpPOCaM TIO
HCCJIETOBAaHHBIM B JIA0OPATOPHOU paboTe SIBICHUSIM

5.YCJIOBHUSA PEAJIM3ALIUA TPOI'PAMMBI TN CIIUTIJINHBI

5.1. [Ins peanusanuu NporpaMMbl y4eOHON AUCHMILIUHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIEIYIOIINE CIEUAIBHBIE IOMEIIECHHUS:
O6opynoBanue yueOHOTO KaOuHeTa:

1.
2
3.
4.
5

6.

[udposas nabopaTopus 1o Gpu3MKe i yIUTENS;
[udposas nabopaTopus mo GuU3uKe 115l yICHUKA,

Bechl TexHnYeckue ¢ pa3HOBECAMH;

KomriekT 115t 1a00paTOPHOTO MPAKTHKYMa TI0 OTTHKE;
KommekT 17151 1ab0opaTOpHOTo MpakTHKyMa 110 MEXaHHKE,

Kommiekt nns  maGopaTOpHOro MpakTUKyMa IO MOJIEKYJISIpHOM  ¢Gu3MKe ¢
TEPMOJUHAMUKU;
7. KoMmuiexT 115 1abopaTOpHOIro MPaKTUKyMa IO 3JIEKTPUUECTBY (C TEHEPaTOpPOM);
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8. KommuiekT /st u3ydeHus BO30OHOBIISIEMBIX HCTOYHUKOB SHEPruu (COJHEYHOM,
BETPOBOH HEPTUH, OMO-, MEXaHUYECKOH M TEPMOIIEKTPUIECKON SHEPTETUKH);
9. Awmmepmetp 1ab0paTOPHBIi;
10. BonbpT™eTp 1a00paTOpHBIii;
11. KonopumeTtp ¢ HaOOpOM KaJOPUMETPHUUECKUX TET,
12. TepmomeTp 1a00paTOPHBIN;
13. KommuiekT Juisi M3y4eHHsT OCHOB MEXAaHMKH, ITHEBMAaTUKU U BO300HOBIISIEMBIX
HCTOYHUKOB HEPTUH;
14. bapomeTp-anepous;
15. biok nutaHus peryaupyemMslii;
16. Be6-kamepa Ha MOABUKHOM IIITATHUBE;
17. Buneokamepa /i pabOTHI ¢ ONITHYECKUMH PHOOpaMH;
18. I'eneparop 3ByKOBO¥;
19. T'urpomerp (micuxpomertp);
20. I'py3 HaOOpHBIIL;
21. lunHamMOMeTp JEMOHCTPAIIHOHHBIIA;
22. KOMITJIEKT MOCYAbI IEMOHCTPAIIMOHHON C IPHHAJIC)KHOCTIMU;
23. MaHOMeTp >KUJIKOCTHON I€MOHCTPAIlMOHHBIN;
24. MeTp 1eMOHCTPaIMOHHBIH;
25. MHUKpPOCKOIT IEMOHCTPAIIMOHHBIN;
26. Hacoc BakyymHbIii KomoBcKkoro;
27. CTONUK OABEMHBIIL;
28. llITatuB 1EMOHCTPALMOHHBIN (HU3NIECKUIA;
29. DNeKTPOIUINTKA;
30. Habop 1eMOHCTpAIMOHHBIN TI0 MEXaHHYECKUM SIBJICHUSIM;
31. HaGop 1eMOHCTpallMOHHBIN O JMHAMUKE BPAIlaTeIbHOTO JBUKEHUS;
32. Habop 1eMOHCTpAITMOHHBIN 0 MEXaHUYECKUM KOJICOaHUSIM;
33. Habop 1eMOHCTpaLlMOHHBIH BOJIHOBBIX SBJICHUM;
34. Benepko Apxumena;
35. Masgtauk MakcBenia;
36. HabGop Ten paBHOTO 00BEMa;
37. Habop Ten paBHO# Macchl;
38. [Ipubop st TeMOHCTPAIUU aTMOC(HEPHOTO TABIICHUS;
39. [Ipu3Ma, HAKJTOHSIOMIASICS C OTBECOM;
40. Ppryar 1eMOHCTpAITMOHHBIH;
41. Cocynbl cooOIiarommecs;
42. CtakaH OTJINBHOW JIEMOHCTPAIIMOHHBIH;
43. TpyOka HproToHa;
44. [lap Ilackans;
45. HaGop 1eMOHCTPaLlMOHHBINA IO MOJIEKYJISIPHON (PU3HKE U TETIOBBIM SIBJICHUSM;
46. Habop 1eMOHCTPAITMOHHBIH 110 Ta30BBIM 3aKOHAM;
47. HaGop Kanuuisipos;
48. TpyOka st IEMOHCTpPAIIUN KOHBEKIINH B KUIKOCTH,
49. IlnnuHApB CBUHIIOBBIE CO CTPYTOM;
50. [Iap ¢ KOIBITOM;
51. BEICOKOBOJIETHBIM UCTOYHHK;
52. T'eneparop Ban-ne-I'paada;
53. lozumerp;
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54. KamepToHbBI Ha pE30HAHCHBIX SIIIUKAX;
55. KomruiekT mnpuOOpoB W TPUHAUICKHOCTEH T JEMOHCTPAllUd  CBOWCTB

3JICKTPOMArHUTHBIX BOJIH;
KommiekT mpubopoB 1t H3ydeHUs IPUHIIMIIOB paIuoNprieMa U paJnorepeiaun;

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KommiekT npoBosoB;

Marnut 1yrooOpa3Hblii;

Marsuur nojiocoBOM JI€MOHCTPALIMOHHBIH;

MaruHa 31ekTpodopHas;

MasTHHUK 3JIEKTPOCTaTUYECKUH;

Habop no uzyueHuto MarHuTHOTO 1OJI 3eMIIH;

Habop neMOHCTpallMOHHBINA IO MAarHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Habop nemMoHCTpanimoHHbIN MO NOJYIIPOBOIHUKAM;

Ha0op neMOHCTpallMOHHBIN IO HOCTOSIHHOMY TOKY;

Habop neMoHCTpalimoHHbIH 10 JIEKTPUYECKOMY TOKY B BaKyyMe;
Habop nemMoHCTpalimoHHbIN MO JIEKTPOIUHAMUKE;

HaGop a5 1eMOHCTpauy MarHUTHBIX MOJIEH;

Habop nns neMoHCTpanum 371eKTpUUECKUX HOJIeH;
Tpanchopmarop yueOHBII;

ITanouka cTEKIIHHAL,

[Tanouka 300HUTOBAS;

[Tpu6op Jlenna;

Crpenku MarHUTHbIE Ha IITATHUBAX;

CynraH 351eKTpOCTaTUYECKUI;

[HITaTUBHI U30IUPYIOLIHE;

ONEeKTPOMarHuT pa30opHbIN;

HaGop neMOHCTpallMOHHBIH [0 TEOMETPUUECKON ONTHKE;

Habop nemMoHCTpanimoHHbIH 10 BOJIHOBOM ONTHKE;

CriekTpocKoI ABYXTPYOHBIH;

Habop cniekTpanbHbIX TpyOOK C HICTOUHUKOM MUTAHMUS;
VYcranoBka i u3ydenus porodddexra;

Habop nemonctpanmonsslii no nocrositHHoi [lnanka;

KommiiekT HarysHbIX MocoOu 1715l TOCTOSTHHOTO MCIIOJIb30BaHMS;
KommuiekT noprpeToB 1t opopMiIeHUs] KaOMHETA;

KoMmiekT 1eMOHCTpallMOHHBIX YUeOHbBIX TaOIHII.

[Tpyu Hanuuuu HEOOXOIUMOro 00OpYIOBAaHHUS 3aHATUA MO (U3UKE B HEKOTOPBIX CIydasx
MOTYT TPOBOJUTHCS B HMMEIOMIMXCS B 00pa30BaTeNbHONW OpraHM3aldd MaCTePCKUX MU
n1abopaTopHsIX.

6.MupopmannoHHoe odecniedeHHe peau3aluu MPOrpaMMbl
Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHu3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WJIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIb30BaHMs B 0Opa30BaTENbHOM IIpOIEcce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMsL.

6.1

. OcHoBHBIC M3IAHUA
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1. TpobumoBa T.U. Kparkuii kypc ¢usuku c mpumepamu pemenust 3amad (CI1O),
VYuyebHoe rnocodue, 288cTp., KuoPyc, 2024, ISBN 978-5-406-04442-
1,https://book.ru/books/954035

2. Jlorsunenko, O. B., ®usuka. IIpaktukym: yue6Hoe mocodue / O. B. JlorBuHEeHKO. —
Mocksa: KnoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8. — URL:
https://book.ru/book/950216. — TekcT: 3IeKTPOHHBIH.

62 OCHOBHLIe IJICKTPOHHBbIC HCTOYHUKHU
Inekmponnwle pecypcot
https://znanium.ru/
https://book.ru/

6.3. JlonmostHUTEIbHBIE HCTOYHUKH (1puU HeoOXo0umMocmu)

1. Kysmenmop C. W., ®dusuka: Mexanuka. MexaHuyeckue KoJeOAHUS U BOJIHBI.
MonexynspHas ¢pusuka. Tepmoaunnamuka: Yuedbnoe nmocodue / C.M. Ky3nenos. - 5-e uzn., ucrp.
u TIOTI. - M.: ByzoBckuii y4EOHHK: HUIL NHOPA-M, 2020. -
https://znanium.ru/catalog/document?id=395664
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