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1.0BIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI TUCIHUATIJIAHBI
DOU3UKA

1.1 MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:
VYuebnasa mucuuiuinHa «®Pusnka» sBiIsgeTcs 00sf3aTENIbHOW YacThio 001e00pa3oBaTEIHLHOIO
LMKJIa OCHOBHOH mpo(ecCHOHANBbHOM 00pa30BaTeIbHOM MpPOrpamMMbl 10  CIEUUATBHOCTH
38.02.07 bankoBckoe zeno.

Pabouas mporpamMma aucuuiuinHel paspadorana B coorserctBuu ¢ ®I'OC cpennero obiiero
obopazoBanust ¢ yuerom PI'OC CIIO mno cnenuansHocTH 38.02.07 bankoBckoe [eno.
Jucnunnuna HanpasieHa Ha popmuposanue OK no cnennanbHOCTH:

Koo Haumenosanue komnemenuyuu
KoMnemeHyuu

OK-01 BriOupats cnocoOwsr pemieHust 3amad  Ipo(ecCHOHATBHON  ACSITEIBHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK-07 ConelcTBOBaTh COXPAHCHHIO OKPYXKAIOIICH Cpeibl, PecypcocOepexeHuto,
MIPUMEHSATD 3HAHUS
00 M3MEHEHUH KIuMaTa, MPUHIUIBI OepexIMBOrO MPOU3BOJACTBA, 3P PEKTUBHO
JICHCTBOBATh B UYPE3BbIYANHBIX CUTYALHIX

1.2. lean u nuianupyemble pe3yabTaThl 0CBOCHUS TUCHHUIINHBI:

Lenu AUCHUMITUHBL:

Conepsxanue mporpaMMmbl 00111€00pa30BaTEIbHOM AUCIMIUIMHBI DU3KMKa HANpaBlIeHO Ha
JOCTIDKEHUE CIIEeTYIOIUX Lelei:

* (QopmupoBanue y 00y4aromuxcs YBEPEHHOCTH B IEHHOCTH 00pa30BaHMsI, 3HAUNMOCTH
¢u3nyeckux 3HAHMH A COBPEMEHHOI0  KBAaJM(HUIMPOBAHHOIO  CHELUANUCTA  TPH
OCYILECTBIIEHUH €r0 MPOo(PeCcCHOHATBHOM NesTETbHOCTH;

* (opmMupOBaHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

e oBiageHue cnenuduyeckoi cucreMod (U3NYECKUX TOHATHHA, TEPMHUHOJIOTHEH W
CUMBOJINKOH;

*  OCBOCHHE OCHOBHBIX (PH3MUECKUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEI;

* OBJAJCHHE OCHOBHBIMU METOJAMH HAy4YHOI'O MO3HAHMS NMPHUPOJIbl, UCIOIb3YEMBIMU B
¢uzuke (HaONOJEHUE, ONUCaHWE, W3MEpPEHUE, BBIABMKEHHME THMIIOTE3, IPOBEICHHUE
HKCIIEPUMEHTA);

* OBJIQJICHME YMEHUAMH 0OpalaThiBaTh JaHHbIE SKCIIEPUMEHTA, OOBSACHATH MOTYUECHHbIE
pe3yJbTaThl, yCTAaHABINBATh 3aBUCUMOCTU MEXIY (QU3NYECKUMHU BEJIMYMHAMHU B HAOJII0JaeMOM
SIBJICHUY, JI€aTh BHIBOJIBI;

* (opmupoBaHue yMEeHHUs peuaTh (U3NYECKHUe 3aa4l pa3HbIX YPOBHEH CI0XKHOCTH;

* pa3BUTHE T[I03HABATEIbHBIX MHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKHX
croco0HOCTeH B mpolecce NpuoOpeTeHust 3HaHUH € MCTHOJIb30BAHUEM PA3IMUHBIX NCTOUHUKOB
MHPOPMALIMM M COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHA; yMEHUH (opMymupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3UIMI0 1O OTHOIIEHUIO K (usnueckol uHpopmanuy,
MI0JTy4aeMOM U3 pa3HbIX UCTOYHUKOB;

*  BOCHHMTaHHUE YyBCTBA TOPJOCTH 32 POCCHUHMCKYIO (PU3NYECKYIO HAYKY.

1.3 Ilnanupyemble pe3yJbTaThbl OCBOEHHSI 00II€00PA30BATEIbLHONM MUCHMUILUIMHBI B

cootBercTBUM ¢ PI'OC COO
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OO0mme (IMYHOCTHBIC H MeTANPeAMeTHbIE) Pe3yJIbTAThI

B yacTu TPpy10BOTr0 BOCIUTAHUS:

- TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBA, TPYI0JII00HE;

- TOTOBHOCTh K aKTHBHOHW JEATEIBHOCTH TEXHOJOTHMYECKON M COIMAIBHON HAIMPaBIICHHOCTH,
CIIOCOOHOCTh ~ WMHHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITCIIBHO  BBIMOJHATH — TaKYHO
JIESITEIIbHOCTD;

- HHTEPEC K pa3IudHbIM cepam npodecCHOHATBHON ACSITeILHOCTH,

OBgi1ajieHHe YHHUBEPCAJBLHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMH 1eHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENbHO (OPMYJIHPOBATh M aAKTyaIM3HPOBATH TNPOOIEMY, paccMaTpuBaTh ce
BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBEHHBIN MPHU3HAK WJIA OCHOBAHUS ISl CPABHEHUS, KIACCHU(PUKAIUU U
000011IeHHS;

- OIPEIENATh LEH e TEILHOCTH, 33/1aBaTh TApaMEeTPhl M KPUTEPUH UX JTOCTHKCHUS;

- BBISABJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAECMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB LM,
OIICHUBATh PUCKH TOCJICICTBUN JACSITSILHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUN KU3HEHHBIX MPOOIeM

0) 6a30BbIE UCCIIEIOBATEIBLCKUE ICHCTBUS:

- BJIAJIETh HABBIKAMHU Yy4eOHO-MCCIICIOBATEILCKON W MPOEKTHON JeSATEIbHOCTH, HAaBBIKAMU
paspeleHus mpooiieM;

- BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTyIM3UPOBATH 33/1a4y, BEIIBUTATh THIIOTE3Y €€
peIIeHNs, HAaXOAWTh apryMEHTBI JUIS IOKA3aTeIbCTBA CBOMX YTBEPIXKICHUH, 3a/1aBaTh IMapaMeTphbI
U KPUTEPUU PEIICHHUS,

- aHAJIM3MPOBATh MOJYUYCHHBIC B XOJIC PCIICHHUS 3aJa4l PE3yJIbTAThl, KPDUTHYCCKH OICHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

- YMETh MMEPEHOCUTD 3HAHHUS B TIO3HABATEIIbHYIO M MPAKTUYCCKYIO 00JIACTH JKU3HEICATEIbHOCTH;
- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIZIBUTATh HOBBIC UJICH, IIPE/IaraTh OPUTHHAIBHBIC TIOXObI U PEIICHHUS,

- CITIOCOOHOCTH UX WCIOJIb30BAHUS B MTO3HABATEIILHON M COITUAIBHOM MPAKTHUKE

B o0Js1acTH HEHHOCTH HAYYHOI'O MMO3HAHUSA:

- c(OPMUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKd W OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JHAJIOre KYJIbTYpP, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

- COBEPIICHCTBOBAHME S3BIKOBOM W YHUTATEJILCKOH KYJIbTYPhI KaK CPEJICTBA B3aWMOJCHCTBHS
MEXTy JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHWE IICHHOCTH HAY4YHOW JCSATCIILHOCTH, TOTOBHOCTH OCYIIECTBIISATH IMPOCKTHYIO H
HCCJICIOBATEIILCKYIO JACSTEILHOCTh MHINBUAYATHHO U B TPYIIIIE;

OBRi1aieHHe YHHBEPCAJbHBIMA Y4€OHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJIQJICTh HaBBIKAMM IOJyYCHHUS MHPOPMAIIMK U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIBHO
OCYIICCTBIISATh MOWCK, aHAJIN3, CUCTEMATU3AlUI0 U WHTEPIPETAINIO MHPOPMAIUN Pa3TUIHBIX
BUJIOB B (DOPM IPE/ICTABIICHHUS;

- CcO3JaBaTh TEKCTHl B PA3IMUYHBIX (hopMaTax C y4eTOM Ha3HAYCHUS WHPOPMAIUH H IEJICBOM
ayJTMTOPUH, BEIOMpAs ONTUMAIbHYIO0 (OPMY IIPEICTABICHUS U BU3YaTH3allHH;

- OIIGHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh HH(POPMAIMH, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3THUYECCKUM HOPMaM;
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- UCHOJb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTWH B pEIICHUU
KOIHUTHBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3alMOHHBIX 33Ja4 ¢ cOOJI0ACHHEM TpeOoBaHUI
HPrOHOMUKH, TEXHUKHU O€30IaCHOCTH, TMTUEHBI, PeCypcocOepeKeHus, MPABOBBIX U 3TUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIQIETh HAaBBIKAMHU PACIIO3HABAHUSA U 3aLIUTHI HH(OpMaIUK, HH(POPMAILIMOHHON 6€30acCHOCTH
JUYHOCTH

B 00s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

-- ¢()OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOTO MIOBEICHMUS;

- COCOOHOCTh OLICHMBATh CUTYAllMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha
MOpajIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

- 0CO3HAHME JIMYHOTO BKJa/Jla B IOCTPOEHUE YCTONUMBOro Oy IyIIero;

- OTBETCTBEHHOE OTHOULIEHHE K CBOMM DPOAMUTENSAM U (WJIM) JPYIMM WIE€HAM CEMbHU, CO3JIaHHUIO
CEMbU HA OCHOBE OCO3HAHHOI'O IPUHATHS LEHHOCTEH CEMEHHOW JKU3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

OgiafeHHe YHHBEPCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

a) cCaMOOpraHu3aIus:

- CaMOCTOSITEJIBHO OCYILECTBIIATh I103HABATENbHYIO JAEATENbHOCTb, BBIABIATH HPOOIEMBI,
CcTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHON JEATEIBHOCTH |
JKU3HEHHBIX CUTyalusX;

- CaMOCTOSITEIbHO COCTAaBJATh IUIAH PELICHHUS] MPOOJIEMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CHocOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO LIUPOKOW 3PYIUIMH B Pa3HBIX 00JacTiX
3HAaHUHU, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCIOJIb30BaTh NpUeMbl peIeKCUH JIJIsl OLEHKU CUTYyalllu, BbIOOpa BEPHOTO PELLICHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJILHBIA UHTEJJIEKT, MPEANoIaralonuil CQOpMUPOBaHHOCTD:

BHYTPEHHE! MOTHUBALIMH, BKJIFOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO L€ U YCIIEXY, ONTUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

- OSMIATHUH, BKJIIOYAIOLIEH CIOCOOHOCTh IMOHMMAaTh SMOLMOHAIBLHOE COCTOSHUE JPYTHX,
YUUTBIBATh €ro0 IMpPH OCYLIECTBICHUH KOMMYHHMKAIMH, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHMUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaThb OTHOLICHUS C APYTUMHU
JIFOIbMU, 3a00TUTKCS, IPOSABISTH HHTEPEC U pa3periaTb KOH(PIUKTHI

- TOTOBHOCTb M CIIOCOOHOCTb K OOpa30oBaHHIO M CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOIIPEIEICHHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-HUCCIIEA0BATEIbCKOM, MPOSKTHON M COIMAILHOMN JACSITEIBHOCTH;
OgiaeHne yHUBePCAJIbHBIMA KOMMYHUKATHBHBIMH ACHCTBUAMM:

0) cCOBMeCTHasI 1eATeITbHOCTD:

- IOHUMATb U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHIUBUYalbHON pabOThI;

- IPUHUMATh LEJIH COBMECTHOM AESITeNbHOCTH, OPraHU30BBIBaTh U KOOPAUHHUPOBATH AEHCTBUS
[0 €€ JOCTIKEHHWIO: COCTaBIATh IUIAH JEHCTBUM, pacHpelesarb PO C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHON padOThI;

- KOOPIMHHMPOBATH U BBIIOJHATE paboOTy B YCIOBUSX pEalbHOrO, BUPTYaJbHOIO H
KOMOMHHMPOBAHHOI'O B3aMOJICHCTBHS;

- OCYILECTBJIATh IO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTyaLUsX, IPOSABIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHULIMATUBHBIM
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OgiaieHHe YHHBEPCAJBHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

I') IpUHSTHE ceOs U APYTUX JIIOJIEH:

- IPUHUMATh MOTHUBBI U apTYMEHThI IPYIUX JIFOAEH IIPU aHAIU3€E PE3yJIbTaTOB ACSITEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MIPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BUBaTh COCOOHOCTh MOHMMATh MHP C MO3UIMU APYTOrO YEJIOBEKA

B o0Js1acTH 3cTeTHYECKOr0 BOCIIUTAHUS:

- JCTETHYECKOE OTHOILIEHUE K MHPY, BKIIOYAs ICTETHKY HAyYHOIO TBOPYECTBA, IPUCYILErO
¢buznyecKoil HayKe;

- CIIOCOOHOCTH BOCIIPMHUMATh Pa3jIMYHbIE BHUJIbI UCKYCCTBA, TPAJAUILUN U TBOPUYECTBO CBOETO U
JIpYrUX Hapo/0B, OLIYIIATh SMOLMOHAILHOE BO3/IEHCTBIE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAUYUMOCTH Ui JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX TPAJIULUN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIPa)KEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MIPOSABIIATH KaueCTBA
TBOPYECKOM JIMYHOCTH;

OgiaeHHe yHHBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH AeHCTBUAMM:

a) oOmieHue:

- OCYILECTBIIATH KOMMYHHMKAIIUU BO BCeX cepax KU3HH,

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHMS, IOHUMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHIIKH KOH(MIMKTHBIX CUTyalluid U CMATYaTh KOH(IIMUKTHI,

- pa3BEpPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

- 0CO3HaHHE 00YYaIOIIUMUCS POCCUHCKON I'PaskJaHCKON HJIEHTUYHOCTH;

- LEJICHANIPaBIIEHHOE pAa3BUTHUE BHYTPEHHEW MO3MLIMMU JIMYHOCTU HAa OCHOBE JIyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoit denepannn, UCTOPUYECKUX U HALMOHAJIBHO-
KyJIbTYPHBIX  TpaAuLMi, (OpMHpOBAaHHE CHCTEMbl 3HAYMMbBIX I[IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS, IIPABOCO3HAHMSI, IKOJIOTUYECKON KYJIbTYpBI,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbL;

B yacTH rpakIaHCKOro BOCIMTAHHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOsS3aHHOCTEH, YBa)K€HHE 3aKOHA W
IIPABOIIOPAIKA;

- TMpPUHATUHE TPAJULUUOHHBIX HAIIMOHAIbHBIX, OOIEYENOBEYECKMX TyMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb HPOTHBOCTOSITH HJAEOJIOTMH OSKCTPEMHU3Ma, HaIMOHalIu3Ma, KceHodoOuwu,
JUCKPUMMHALIMU 10 COLUAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAILIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO J€ATEIbHOCTh B HMHTEpecax TpakJaHCKOro oOlIecTBa,
y4acTBOBaTh B CAMOYIIPABIECHUU B 00I1€00pa30BaTEIbHON OpraHu3aluu U JI€TCKO-IOHOLIECKHX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU C MX (PYHKLUAMHU
Y Ha3HA4YEHUEM;

- TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

MaTPUOTHUYECKOI0 BOCIIUTAHUSA:

- c(OpPMHUPOBAHHOCTb POCCHMCKON T'Pa)KAAHCKOM HIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepes PonnMHOMN, ropiocTu 3a CBOM Kpail, CBOXO
PonuHy, cBOH S3bIK M KYyJIBTYpY, IPOLIUIOE M HACTOSIILIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
- IICHHOCTHO€ OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, MCTOPUYECKOMY U IPUPOJIHOMY
HacJIEAUIO, IaMATHUKAM, TpaauuuaM HaponoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uzelHas yoex/1eHHOCTh, TOTOBHOCTb K CIIy’K€HHIO U 3amure OTedyecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

6
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OCBOCHHbIE OOYYAIOUIMMHUCS MEXIPEAMETHbIE MOHATHS U YHUBEpCaJlbHble yueOHbIe ACHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTbh MX MCIOJb30BAHUS B MO3HABATEJIIBHOW M COLMAIBHON MPAaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO Y4e€OHON AESITeNbHOCTH, OpraHU3allU
y4eOHOTo COTPYJHMYECTBA C MEAArOrMYeCKUMH PaOOTHUKAMH U CBEPCTHUKAMH, K YYAaCTHIO B
MOCTPOCHUU MHAMBUIyaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAMH y4€OHO-HCCIIEI0BATEIbCKOM, TPOEKTHON M COLIMATIBbHOM NesTeTbHOCTH

B 00s1acTH 3K0J10rM4€CcKOro0 BOCIIUTAHUS:

- c(hOpPMHPOBAHHOCTb  HKOJOTMUECKOW KYyJIbTYphl, IOHHMMAaHUE BIUSHHUS  COLMAIBHO-
HSKOHOMUYECKUX IIPOLECCOB HA COCTOSIHME MPHUPOJHOM M COLMAIbHOM Cpeibl, OCO3HAHHE
r1100aJIbHOTO XapaKTepa 3KOJIOIHYeCKUX Mpo0ieM;

- IUTAHUPOBAHUE W OCYIIECTBJICHUE JICMCTBUI B OKPY’KAIOLIEH Cpelie HA OCHOBE 3HAHUA LEeH
YCTOHYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETIPUATHE NEHCTBUM, IPUHOCSIIMNX BPEl OKPYKAIOIIEH CPEAE;

- YMEHHUE MPOTHO3UPOBAaTh HEOIArOMPUATHBIE KOJIOIMYECKHE OCIEACTBHS MPEANPUHIMAEMBbIX
JIEHICTBHM, IPEJOTBPALLATh UX;

- pacUIMpeHHue OMbITa AEATEIbHOCTU SKOJIOIMYECKON HAIpaBJIEHHOCTH HAa OCHOBE 3HAHWM IO
¢dusuke.

JAucuunimHapHblie (MpeaMeTHbIe) pe3yJabTaThbl 00y4YeHHs :

- copMuUpOBaTH MPEACTaBICHHUS O POIM U MecTe (DU3MKKM U aCTPOHOMHH B COBPEMEHHOM
HAy4YHOM KapTUHE MHpa, O CUCTEMOOOpa3yolell poiu (U3UKU B pa3BUTUH €CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKIIaJIe POCCUNCKHX U 3aPYOEKHBIX YUCHBIX-(HU3UKOB B
pa3BUTHE HAYKH; TMOHMMAaHHE (PU3NYECKOW CYIIHOCTH HAOII0IaeMbIX SBJICHHUH MHKPOMHPA,
MakpoMupa U Meramupa; HOHMMaHUE pPOJU aCTPOHOMHUU B MPAKTHUECKON J1E€ATEIbHOCTH
YeJIOBEKAa W JalbHEUINEM HAyYHO-TEXHHYECKOM pa3BUTHH, PO (PU3UKU B (HOPMHUPOBAHHUH
Kpyro3opa u (yHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUS MPAKTHUECKUX 3aa4;

- chopMHUpPOBATh YMEHUS pellaTh pacdyeTHHIC 3a7a4d C SBHO 3aJaHHON (DPU3UUYECKON MOJICIIBIO,
UCTIONB3YSl (PM3UYECKUE 3aKOHBI W MPUHIUIBI, HA OCHOBE aHAllM3a YCJOBHS 3aJauyd BbIOUPAThH
(Gu3NYECKYI0 MOJEIb, BBIACIATH (U3NYECKUE BEJIWYMHBI U (HOPMYJbl, HEOOXOIUMBIE AJIs €€
pellleHus, MPOBOJUTH PacueThl U OICHUBATH PEAbHOCTh MOJYYEHHOTO 3HAYeHHs (DU3HUECKON
BEJIMYMHBI, pEIIaTh KAa4eCTBEHHBIC 3a/aud, BBICTpaWBas JIOTHUYECKH HEMPOTHBOPEUNBYIO
LENOYKY PACCYXACHHUW C OMOpPON Ha HM3y4YeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3UYEcKHe
SIBJICHUSI,

- BIAACTh  OCHOBOMNOJATAOINMMU  (U3MYECKUMH  TIOHATUSAMU U BEIUYUHAMH,
XapaKTepU3YIOIMUMHA (U3UYECKUE TMPOIECCHl (CBA3aHHBIMH C MEXaHMYECKHM JBI)KCHUEM,
B3aMMOJICHICTBHEM TEJI, MEXaHUYECKHUMH KOJCOAHUSMU U BOJIHAMH; aTOMHO-MOJEKYJISPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBBIMU IMPOIECCAMU; SJIEKTPUYECKMM W MArHUTHBIM IOJISIMH,
ANIEKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMH KOJICOAHMSIMH ¥ BOJIHAMHU; ONTHYECKHUMH
SBJICHUSIMU;  KBAaHTOBBIMH  SIBICHHUSMH, CTPOCHHEM aTroMa W aTOMHOTO  Sfpa,
pPaZOaKTUBHOCTHIO); BIAJCHHE OCHOBOIMOJATAIOIUMU  ACTPOHOMHYECKMMH TOHSATUSMU,
MO3BOJIAIOIIMMHU  XapaKTepU30BaTh IPOLECCHl, MPOUCXOMAAIIME Ha 3BE31aX, B 3BE3JHBIX
CHUCTEMaX, B MEXTaJIaAKTUYECKON cpele; NBUKEHHE HEOECHBIX TeJ, JBOJIOLHUI0 3BE3l H
Bcenennoit;

- BJIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPHUSAMH (3aKOH BcemupHoro TsaroteHus, I, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW HHEPruH, 3aKOH COXPaHEHUs HMITYJIbCa,
MPUHIUIT CYNEPIO3UIMN CUJ, MPUHLMI PABHOIPABHOCTU HHEPUUAIBHBIX CHUCTEM OTCYETa;
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO0 CTPOEHMS BEILLECTBA, ra30BbI€ 3aKOHBI, MEPBBIM 3aKOH

7
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TEPMOJIMHAMMKH; 3aKOH COXPAaHEHHs 3JIEKTPUUYECKOro 3apsna, 3akoH Kyiona, 3akoH Oma ams
yJacTka 1enu, 3akoH Oma I MOJHOM 3JeKTpudecKol menu, 3akoH [[xoyns - Jlenma, 3akoH
AJIEKTPOMArHUTHOM WHAYKLUHM, 3aKOH COXPAaHEHHMsS DHHEPIruH, 3aKOH MPSIMOJIMHEHHOro
pacnpoCcTpaHEHHUs] CBETa, 3aKOH OTpPaKeHHs CBETa, 3aKOH IIPEJIOMJIEHHS CBETa; 3aKOH
COXpaHEHMs YHEPIUH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXPAaHEHHsI AIEKTPHUECKOTO 3apsia,
3aKOH COXpaHEHHsS MacCOBOrO 4YHCIA, MOCTyJaThl bopa, 3akOH paauoakTHUBHOTO pacnaja);
YBEpEHHOE HCII0JIb30BAaHHE 3aKOHOB U 3aKOHOMEPHOCTEH NpHU aHajau3e (U3MUECKUX SBICHUN U
IIPOLIECCOB

- YMEThb yYUTHIBATh TPAHUIBI NIPUMEHEHUS W3YyUEHHBIX (PU3MUECKUX MOJeNel: mMaTepuaibHas
TOYKa, MHEpLMAJIbHAs CUCTEMa OTCUeTa, U/IeaJbHbIN ra3; MOAEIN CTPOEHUS ra3oB, )KUJKOCTEH U
TBEPJBIX TEJ, TOUECUHbIN SJIEKTPUUYECKUN 3apsij, slepHas MOJelb aToMa, HyKJIOHHas MOZEIb
aTOMHOTO si/ipa NP pelIeHUH (PU3NIECKUX 3a]a4

- yMeTb (OpMHUPOBATH COOCTBEHHYIO MO3UIMIO IO OTHOLICHHIO K (hru3nyeckoil MHOpManuu,
[OJly4aeMO M3 pa3HbIX HCTOYHUKOB, YMEHHMH HCIIOJIB30BaTh LHUQPPOBBIE TEXHOJOTUHU IJIf
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMU U TIPEACTABICHUS yUeOHOM 1 Hay4YHO-TIOMYJIIPHON
nH(bOpMalluy; pa3BUTHE YMEHUI KPUTUYECKOTO aHaIu3a ModyyaeMoi nHpopManuu

- BJIa/IETh OCHOBHBIMHM METOJaMM HAay4YHOI'O MO3HAHUS, HCIIOJIB3YEeMbIMH B (PU3HUKE: MPOBOAUTH
npsMble W KOCBEHHBIE H3MEPEHHs (M3WYECKHX BEIMYMH, BBIOMpAs ONTHUMAJIBHBIH CIIOCO0
U3MEPEHUS U UCIOJb3YS U3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEN M3MEPEHMH, ITPOBOAUTH
HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C HCIIOJIb30BAHUEM MPSMBIX HU3MEpPEHUH,
OOBSICHATh MOJYYEHHbIE PE3yJbTaThbl, UCHOIb3Yd (PU3MUECKHE TEOPUH, 3aKOHBI U IMOHATUS, U
JIeNaTh BBIBOJBI; COOMIOAATh MpaBuia 0€30MacHOro TpyJa IMpH MPOBEACHUU HCCIIEIOBaHUI B
paMkKax y4eOHOro JKCIEpUMEHTAa M  y4eOHO-HUCCIIEJOBATEIILCKOM  JESATEIbHOCTH  C
HCIOJIb30BaHUEM IU(POBBIX HU3MEPUTENIBHBIX YCTPOHCTB U J1abOpaTOPHOrOo OO0OPYIOBaHMUS;
c(OPMHPOBAHHOCTh MPEJCTABICHUA O METOJaX IOJyYeHHUs] HAayYHBIX acCTPOHOMUYECKHUX
3HAHHIA;

- oBnaaets (chopMHpOBATh MPEACTABICHUS) NpaBUIAMU 3amucu  (QU3NUECKuX (opMys
penbedHo-TOoUeuHO cuctembl oOo3HaueHuit JI. bpaing (mns cienblx U cnaboOBHUISIIMX
00y4aromuxcs)

- OBJIAZIETh YMEHUSMU pabOTaTh B IPYMIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBaTh PabOTy IPYMIbI, PALMOHAIBHO paclpenesaTh AEATENIbHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJeKBaTHO OLEHUBATh BKJAJ KaXXJAOr0 M3 YYAaCTHUKOB TIpPYNIbl B pELICHUE
paccMaTpuBaeMoi PoOIEMBI

- YMETh paclo3HaBaTh pU3NUYECKHE SIBICHUS (IIPOLIECCHI) U OOBACHATh UX HA OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE IMpPSIMOJIMHEHHOE IBHUKEHHE, CBOOOJHOE MajeHue
TeN, JABM)KEHUE 0 OKPY>KHOCTH, MHEpLUS, B3aUMOJICICTBHE Tel, KoJeOaTeIbHOE JBHKEHUE,
pE30HAHC, BOJHOBOE JBIKEHUE; AU(Py3us, OpPOYHOBCKOE IBHKEHUE, CTPOCHUE JKUAKOCTEH U
TBEPABIX TeJl, U3MEHEHNE 00beMa TeJl MpHU HarpeBaHUM (OXJIaXKACHHUM), TEIUIOBOE PABHOBECHE,
UCIapeHue, KOHICHCAIMs, TUIaBJICHNUEe, KPUCTAJUIN3ALUs, KUIIEHUE, BIaXXHOCTh BO3/yXa, CBS3b
cpellHel KMHETUYECKOM SHEPTruu TEIUIOBOTO JIBUYKEHUSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NOBBIIICHUE [aBJIEHUS ra3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYJlE, CBA3b MEXKIy
rapaMeTpamMH COCTOSIHUSI ra3a B M30IPOLIECcCax; IEKTpU3alus Tell, B3aUMOJEHCTBUE 3apsiIOB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOJICHCTBHE MarHUTOB, 3JEKTPOMATrHUTHAS MHIYKLUS,
JIefiCTBME MarHUTHOT'O IOJISI HA MPOBOJHUK C TOKOM U JIBWXKYILIMHICS 3apsi]l, 3J€KTPOMarHuTHbIE
KoJIeOaHUsT M BOJHBI, NPSAMOJIMHEHHOE pPAaCIpOCTpaHEHHWE CBETa, OTPAKEHHE, IMPEIOMIICHHUE,
uHTepbepeHys, Tudpakuus U TMOJSIpU3aIUs CBETa, JUCIIEPCUs CBETa; (DOTOIEKTPUUECKHI
3pdeKT, CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEHUYaTOro CHeKTpa aToMa BOAOPOAA,
€CTECTBEHHAsl U MCKYCCTBEHHAs PaIi0aKTUBHOCTD
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- chopMHpOBAaTH YMEHHMS NPUMEHATHh IOJXYYEHHbIE 3HAHUA s OOBSCHEHUS YCIIOBHM
poTeKaHusi (PU3NYECKUX SBJIECHUN B MPUPOAE M ISl NPUHATHUSA TNPAKTUYECKUX PEIICHUN B
MIOBCEJHEBHOM JKM3HM s oOecrneyeHus Oe30MacHOCTH MNpH OOpalleHuu ¢  OBITOBBIMHU
npuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUS HOPM
HKOJIOTHUECKOT0 TOBEACHUS B OKpY’Kalollel cpejie; MOHUMaHHe HEOOXOJUMOCTH NMPUMEHEHUS

JOCTHXKEHUHN (PU3UKU U TEXHOJIOTUH JJIs1 PALIMOHAIIBHOTO IPUPOI0TIONb30BaAHUS

2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJBHOM JUCIATLIAHBI

Bun yuebHoit paboTbl O6beMm B
qacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILIHHBI 78

OcHOBHOe co/iep:KaHue 78

BT. U..

TEOPETHUECKOE 00yUueHre 39

MPAKTUYECKUE 3aHATUSA 39

B T.4. Ja0OpaTOpHbIE 3aHATHUS 11

IIpomexyTouyHas aTTeCTALMA

Hpyrue popMbl KOHTPOJIS (KOHTPOJIbHAs paboTa) 1 cemecTp

JuddepeHnnpoBaHHbIi 3a4eT 2 cemecTp
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2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI

Haumenosan
He pa3iesioB u
TeM

Conep:kanue y4eOHOIro MaTepuasia, JJadopaTopHble U MPAKTHYECKHUE
padoThI, caMOCTONATEIbHAS PadoTa 00y4aAOIIMXCH

O0nLeMm
4acoB

dopmMupyemblie
oomue
KOMIIeTeHIIHHT

1

4

Paznen 1. ®uzuka u m

€TOAbl HAYYHOI'0 MO3HAHHUSA

Tema 1.1
Bseneunue

Conep:xaHue y4eOHOT0 MaTepuasa:

®dusuka - Hayka o npupoze. HayuHnbsle MeTo/1bl MO3HAHUS OKpYyXkatomiero mupa. Poib
SKCHEPUMEHTA M TEOPHH B MIPOIEcCce TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (GpU3NYECKUX sIBICHUH U npoueccoB. Hayunsle runotessl. duzndeckue

Ponw 1 mecTo pusuku B hopMHUpPOBAHUM COBPEMEHHON HAYYHOUN KapTUHBI MHUpPA, B
MPAKTUYECKOU JeATEILHOCTH JIFOIeH

3daKOHBI 1 TCOPHH. FpaHI/IHBI IIPpUMCHUMOCTH (1)I/I3I/I"IeCKI/IX 3dKOHOB. HpI/IHHI/IH COOTBCTCTBUA.

OK-01

Pazgen 2. Mexanuka

Tema 2.1
Kunematuka

Conep:xanue y4eOHOro MaTepuaJia:

Mexanunyeckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUsA. Cucrema
orcyerta. Tpaekropus. [lepemenienue, ckopocTb (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
U YCKOpPEHHE MaTepHaIbHOM TOUKH, UX MPOEKIUU Ha OCH CUCTEMBI KoopauHaT. CiioskeHne
IIEPEMELICHUN U CII0KEHUE CKOPOCTEeH. PaBHOMEPHOE U paBHOYCKOPEHHOE NMPSMOJIUHENHOE
nBrkeHue. I'paguku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U
nepeMelleHus] MaTepuanbHOM TOUKU OT BpeMeHH. CBOOOIHOE NajieHue. Y CKOpeHue
cBoOOTHOTO TazeHus. KpuBonuHeliHOe NBIKeHHE. [[BIKeHHe MaTepruaabHON TOYKH 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JMHENHHasA CKOpoCTh. [lepnon u yacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

HpaKanecmle 3aHATUSA

[IpakTuyeckue paboOTHI:
W3mepenne MrHOBEHHOW CKOPOCTH.
HccnenoBanue  COOTHOILUECHMS  MEXKAY  IYTSAMH,  INPONUACHHBIMM  TEIOM 34

OK-01
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MOCJIE/IOBATEIbHbIE PABHBIE MPOMEKYTKH BPEMEHH IMPU PAaBHOYCKOPEHHOM JBUKEHUU C
HayaJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHue nBUKEHUS 1IAPUKA B BI3KOM KUKOCTH.

N3yuenune aBMKEHUS Tena, OPOIIEHHOTO TOPHU30HTAIBHO

Tema 2.2
JnHamuka

Conep:xkaHue y4eOHOT0 MaTepuasa:

[Ipunnun otHocurensHOCTH ["anmites. Ilepseiil 3akoH Herorona. MHepunanbHble cHCTEMBI
orcuera. Macca Ttena. Cuna. [lpunmun cynepno3uiuu cuii. Bropoit 3akon HeroTona miis
MaTepuaIbHOW TOYKK B mHepnuanbHou cucrteme otcuera (MCO). Tpernii 3akon HeroTona
JUIsL MaTepUalbHBIX TOYEK. 3aKOH BCceMHUpHOro TiaroreHusa. Cuna Tsxectu. Ilepas
Kocmuyeckasi ckopoctb. Bec tema. Cuna ympyroctu. 3akoH ['yka. Cuna tpenusa. Cyxoe
Tpenue. Cuna TpeHHs CKOJNbKeHUs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna
CONPOTHBIICHUS TIPU [JBWKCHMM Tela B JKUAKOCTM uiau rasze. IloctynmartenbHoe wu
BpalaTeIbHOe JIBUKEHUE a0COIIOTHO TBEPAOro Tena. MOMEHT CHIIbI OTHOCHUTENIBHO OCH
BpaieHus. Ilneuo cuisl. YcenoBus paBHoBecus tBepaoro tena B MCO

HpaRTn'{ecKne 3aHATHUHSA

[IpakTuyeckue pabOTHI:

3ydeHne qBIKECHUS OpyCKa 10 HAKIIOHHOH TUIOCKOCTH TIOJT ICHCTBHEM HECKOJIBKHX CHIL.
HccnenoBanre 3aBUCHMMOCTH CHWJI YOPYTOCTH, BO3HUKAIOIIUX B JIe(POPMUPOBAHHON
HPYKUHE ¥ PE3NHOBOM 00pasiie OT BEIUYUHBI UX JIeGOpMaIH.

VccnenoBanue ycioBHid paBHOBECHSI TBEPAOTO Tella, UMEIOLIET0 OCh BPAIICHUS

Tema 2.3
3aKOHbBI COXpaHEHUS
B MCXAHHKC

Conep:kanue y4yeOHOIro MaTepuaJia:

Nmmynbe MarepuanbHOM TOYKH, CHUCTEMbl MaTepHaNbHBIX ToueK. MMIynbc CHUIBI |
HM3MEHEHNE UMITyJIbca Tea. 3aKoH coxpaHeHus umiynbca B NCO. PeakTuBHOE NBHKEHUE.
Pabota cunbl. MomuocTh critbl. KuHeTnueckasi 3HEprust MatepuaabHoi Touku. Teopema 06
U3MEHEHNN KuHeTudeckol »Heprud. IloreHumansHas sHeprus. IloreHuumanbHas sHeprus
ynpyro nedhopMupoBaHHON MpyKuHBL. [loTeHInanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU
3emnu. [loTeHumanbHble U HEMOTEHIMAIbHBIE CHIIbL. CBSA3b paOOThl HEMOTEHIMAIBHBIX CHJI
C M3MEHEHUEM MEXaHWYECKOW SHEPruu CUCTEMBI TeJl. 3aKOH COXPAHEHHUS MEXaHHYECKOU

SHEpruu. YIpyrue v Heynpyrue CTOJIKHOBEHUS

OK-01

11




M ®EOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATEJIBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA "I CEPBUCA»
PryTUC Aucm 12

ITpakTHyecKkue 3aHATHS

[IpakTuueckue paboOTHI:
N3ydenue cBsA3M CKOPOCTEM TEN MPU HEYNIPYTOM yAape.
HccnenoBanue cBsi3u pabOThI CUIIbI C I3MEHEHHEM MEXaHUUEeCKOW SHEPrUH Teja

I[IpodeccuonaibHO OpEHTHPOBAHHOE COJIePKAHUE (COIePKAHNE TPUKIIATHOTO
MO1YJISA)

HpaRaneCKne 3AaHATHUSA

[Ipaktuueckass pabota: TexHudyeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE:
CIIUJIOMETp, IBIKEHUE CHAPANIOB, IEMHBIE W PEMEHHBIE Tepenayd, MOANIUITHUKH,
BOJOMET, KOIIEp, NPYKUHHBII NUCTOJET, IBH)KEHHE UCKYCCTBEHHBIX CIIyTHUKOB U PAKeT.
[Ipaktrueckas padota: Mcnosb3oBaHWEe 3aKOHOB MEXAHHMKHU IS OOBSICHEHUS JBUIKEHUS
HEOECHBIX Tel W Ui Pa3BUTHUS KOCMHUYECKUX HUCCIIEOBAHMIA, TPAaHHUIBI MPUMEHUMOCTU
KJIACCUYECKOW MEXaHUKH. MiMuTanms HeBeCOMOCTH

Pasnea 3. MosekynspHas ¢pu3nka 1 TePMOAUHAMHUKA

Tema 3.1 Conep:xanue y4eOHOro MaTepuaJia:

OcHoBBI OCHOBHBIE TOJOKEHUSI MOJEKYJSIPHO-KUHETUUECKOW TEOpUU. BpOYHOBCKOE IBUIKEHUE.
MOJICKYJIAPHO- Juddysus. Xapaktep IBUKEHHUS U B3aUMOJICHCTBHS YacTHUIl BellecTBa. Moienu cTpoeHus
KMHETHYECKOH ra3oB, JKUIKOCTEH W TBEPIbIX TeN U OOBSCHEHHE CBOWCTB BEUIECTBA HA OCHOBE STHUX

TEOPUH

Mozeneil. Macca u pasmepsl Mosiekya. KomnuectBo BemectBa. [locTosiHHas ABorafapo.
Tennosoe paBHoBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Llenbcus.
Mognens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH
ueanbHOro ra3za. AOCOJIOTHAs TemIepaTypa Kak Mepa CpeJHed KMHETUYECKOW IHEpruu
TEIJIOBOTO JABWKeHus yactul rasa. Illkana Ttemneparyp KenbBuna. VYpaBHeHHE
MenneneeBa-Knaneiipona. 3akon Jlanerona. ['a3oBble 3akoHbl. M30mpornieccsl B naealibHOM
rase ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, U30X0pa, u3odapa

IIpakTryeckune 3aHATHS

[IpakTuyeckue pabOTHI:
N3MepeHne macchl BO3ayxa KJIacCHOM KoMHate. VccnenoBanre 3aBUCUMOCTH MEXKITY

OK-01

12




M DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 13
napamMeTpaMH COCTOSIHUSL pa3peKEeHHOro ra3a
JlaGopaTtopHble 3aHATHA
JlabopaTopHas paborta 1. VM3ydeHne ogHOTO M3 U30MPOIIECCOB
Tema 3.2 Coaep:xaHue y4eOHOro MaTepuaJia: OK-01
OcHoBbI TepmonnHamuueckass cucremMa. BHyTpeHHSs SHEprusi TEPMOJAMHAMUYECKOM CHUCTEMBI H OK-07
TEPMOJIMHAMUKHU crnocoObl ee u3MeHeHusa. KomnuecTBO TemoTel U pabota. BHyTpeHHSS sHeprus
OJIHOATOMHOT'0 MJ€albHOro ra3za. Buasl Teruionepeaaun: TEIIONPOBOJIHOCTh, KOHBEKIINS,
n3iydyeHue. TemIoeMKOCTh Tena. YJenbHas TEeIUIOEMKOCTh BemecTBa. KoaumuecTBo
TEIJIOTHl Npu Temonepenaye. [lepBbiil 3akoH TepmonuHamuku. [IpuMeHeHue mnepBoro
3aKOHAa TEePMOJMHAMHKHU K wu3ompoieccaM. ['padudeckas uHTeprperanus pabOThl rasa.
TennoBbie MamuHb!. [IpuHIMNBI 1eHCTBHS TEIJIOBBIX MaiuH. [IpeoOpa3oBanus sHEPTruu B
TeroBbix MamuHaxX. Koaddunument mnonesnoro naevictBus (mamee — KIIJ) rtermoBoit
mammmebl. [ukn Kapao u ero KIIJ. Btopoii 3akon tepmomuHamuku. HeoOGpatnuMocTh
MIPOIIECCOB B MPUPOJIE. DKOJIOTHIECKUE TTPOOIEMBI TEIIIIOIHEPTETUKU
IIpakTnyeckune 3aHATHS
[IpakTuueckas padbora: M3MepeHne yaenbHOM TEIUIOEMKOCTH
Tema 3.3 Coxep:xanue y4e0HOro MaTepuaJa: OK-01
ArperatHble cocTossHHA| [lapooOpa3oBanne U KOHAcHcamus. VicmapeHne w©  KulleHWe. YJelbHas TEIUIOTa
BelecTBa U (pa3oBbie | MapooOpa3oBaHUsA. 3aBHCHUMOCTh TEMIIEpaTypbl KWIIEHUS OT JAaBiieHus. AOCONOTHas u
TIEPEXOIBI OTHOCUTEJbHAS BIAXHOCTh Bo3ayxa. Hackimennsiit nap. TBepnoe teno. Kpucrammnueckue
1 amop(HbIe Tena. AHHU30TPONHUS CBOWCTB KpUCTAINIOB. JKuakue kpuctainibl. CoBpeMEHHbBIE
Matepuansbl. [InaBnenue u kpucramnuzanus. YaenbHas TeIuioTa IuiaBineHus. Cyomumarus.
YpaBHEHHE TEIJIOBOTO
JlabopaTopHble 3aHATHUSA
JlaGopaTopHas pabota 2. OnpeneneHue BIaKHOCTH BO3ayXa
IIpodeccuonaibHO OpEHTHPOBAHHOE COJEPKAHUE (COIePKAHNE PUKIIATHOTO
MO/1YJIAA)
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IIpakTHYecKne 3aHATHSA

[lpaktuueckas pabGota: TexHudyeckue yCTpOWCTBA M INPAKTUYECKOE INPUMEHEHUE:
TepmomeTp, OGapometp. OnpeneneHue Macchl BO3yXa B KOMHAaTe€ Ha OCHOBE M3MEpEHUI
00beMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

[Ipaktuueckass pabora: TexHUuUeckHe YCTPONCTBA UM IPAKTUYECKOE IPUMEHEHHE:
JIBUraTellb BHYTPEHHEI0 CrOPaHUs, OBITOBOM XOJIOAMIBHUK, KOHAULUOHEP, TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU IIOJYYEHUS COBPEMEHHBIX MATEpUajoB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

Paznen 4. DieKTpoAMHAMUKA

Tema 4.1
DneKTpocTaTHKa

Conep:kanue y4yeOHOIro MaTepuaJia:

OnexTpuzanust Tel. ONEeKTpudyeckuidl 3apsia. JlBa BHAAa DJNIEKTPUUYECKUX  3apsJIOB.
[IpoBOAHMKH, OUANEKTPUKU U TOJTYNPOBOJAHUKUA. 3aKOH COXPAHEHUsS JJIEKTPUUECKOTO
3apsana. BzanmonerictBue 3apsanoB. 3akoH Kynona. Dnexrpudeckoe mose. HanpspkeHHOCTD
AJEKTpUYecKOoro moja. [IpuHIMn cyneprno3unuy  3IEKTpUYecKux mnosed. Jlunuum
HANpsDKEHHOCTH  AJIeKTpuyeckoro mons. PaGora cuim  31€KTpOCTaTMYECKOTO  MOJS.
[Torenuman. Pasnocts nmoteHumanos. [IpoBOTHUKY U AUDIIEKTPUKH B 3IEKTPOCTATUYECKOM
noJie. Hwusnexrpuueckas MIPOHUIIAEMOCTb. DIEKTPOEMKOCTb. Konnencarop.
DIEKTPOEMKOCTh IIJIOCKOT0 KOHAEHCATOpa. DHEPIus 3apsSKEHHOT0 KOHAeHcaTopa

ITpakTHyecKkue 3aHATHS

[IpakTudeckas padora: M3amepeH#e 2IeKTPOEMKOCTH KOHICHCATOpa

Tema 4.2
TlocTostHHBI

Toxku B pa3nu4HbIX
cpenax

Conep:xaHue y4eOHOT0 MaTepuaJa:

AIEKTPUYECKUN TOK.

DNEeKTpUUECKUN TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOTO TOKAa. MICTOUYHUKHU TOKa.
Cuna Ttoka. IlocrosHubili Tok. Hampspkenune. 3akoH Oma Uit ydyacTKa LIEMH.
DneKTpuuecKoe COIPOTHBIICHUE. Y aensHoe COIIPOTHBIICHUE BEIIECTBA.
[locnenoBarenpHOE, mNapaieIbHOE, CMEUIAHHOE COEIUHEHHE TPOBOAHUKOB. Pabora
JMEeKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. MOIIHOCTh 3ANEKTPUYECKOTO TOKA.
DNeKTpOABMKYLIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 2JIeKTprueckoi nernu. KopoTkoe 3aMbIKaHue.

OK-01
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DNEeKTpOHHAs! MPOBOJUMOCTb TBEP/IBIX METANIOB. 3aBUCUMOCTh COMTPOTUBJICHHSI METAIIJIOB
oT Temneparypsl. CBepXIpPOBOJUMOCTh. JIEKTPUUECKHII TOK B Bakyyme. CBoicTBa
ANMEeKTPOHHBIX Ty4ykoB. [lomynpoBomnuku. CoOCTBEHHAss W MPUMECHAS MPOBOAMMOCTH
noynpoBoHUKOB.  CBoiicTBa  p-n-mepexona.  [lodynpoBOJAHHUKOBBIE — MPUOOPBHL.
DONEeKTpUYECKH TOK B pacTBOpax M pacilaBaxX »dJIEKTPOJUTOB. DJIEKTPOIUTHUECKAS
JTUCCOIMAIUS.  DJIEKTPONIHN3. ODJEKTpUYeCKHid TOK B ra3zax. (CaMOoCTOSATEIbHBIN |
HECaMOCTOSTENbHBIN pa3psan. Monnus. [lnazma
JlaGopaTtopHbie padoThbI:
JlaGopaTopHas pabota 3. M3ydyeHre CMEIIaHHOTO COSUHEHUS PE3UCTOPOB.
JlaGopaTopHas pabota 4. M3aMepenue aIeKTPOABIKYIICH CHIIBI ICTOYHHUKA TOKA U €T0
BHYTPEHHETO COMPOTUBICHUS
Tema 4.3 Coaepixanue yueOHOro MaTepuaJa:
MaruutHoe mojie. | ITocTosHHBIE MArHUTHL. B3auMojeicTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJIE.
ODNEKTPOMArHuTHast | BeKTop MarHMTHON MHIYKIWH. [IPUHIMI CyNepHno3uiuu. JIMHMM MArHUTHOM WHIYKIHH.
WHIYKIHS Kaptuna nuHMI MarHUTHOW HWHIYKIIUU TOJI TIOCTOSITHHBIX MAarHWTOB. MarHuTHOE TOJe

MPOBOJAHMKA C TOKOM. KapTwHa JWHHMIA TMOJNS JUIMHHOTO WPSMOTO TPOBOJAHHWKA U
3aMKHYTOTO  KOJIBIIEBOTO  IPOBOJHMKA, KaTymku ¢ TokoMm. OmneiT  Dpcrena.
B3anmopeiictBrue npoBogHUKOB ¢ TokoM. Cuia AMriepa, ee MOayib U HanpasieHue. Cuia
JlopeHnnia, ee MOaysb M HampaBieHHE. J[BMKEHHE 3apsHKEHHOW YacTHUIBI B OJHOPOJTHOM
MarHuTHOM 1ose. Pabota cumnel Jlopenna. SABnenue snekrpoMarauTHOM MHAYKIUU. [ToTok
BekTOpa MarHUTHOM WHAYKUIMH. DJIC wHAYKUIMH. 3aKOH 3JIEKTPOMArHUTHOW HMHAYKIUU
®dapanes. BuxpeBoe nsyekTpuUeckoe IOJ€. OJNEKTPOIABIDKYINAS CHJIAa WHIYKIUA B
MIPOBOAHMKE, TBUXKYIIEMCS MOCTYNATENIbHO B OJHOPOJHOM MarHuTHOM mnose. [IpaBuio
Jlenna. MunyktuBHOCTh. SIBneHue camouHaykimu. JC camoumHAyKuuu. OHEpPrus
MarHMTHOTO TOJIS KaTYIIKUA C TOKOM. DJIEKTPOMArHUTHOE T0JIe

IIpakTHYecKue 3aHATHSA

[IpakTnueckue pa®oTsl: VM3yueHne MarHUTHOrO MOJS KaTyUIKUM ¢ TokoM. MccienoBanue

JIEHCTBHS NOCTOSIHHOTO MarHUuTa Ha pPaMKy C TOKOM
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JlabopaTopHbIe 3aHATHS

JlabopaTopHas pabota 5. M3yueHue siBIeHUS 2JIEKTPOMAarHUTHON MHAYKITUH

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIAJTHOTO
MOYJIs1)

IIpakTnyeckune 3aHATHS

[lpaktnueckas pabGota: TexHudyeckue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE:
AJIEKTPOCKOII, JIEKTPOMETP, KOHACHCATOP, KONUPOBAIBHBIN anmnapar, CTpyHHbIM IPUHTED,
amrepMeTp, BOJBTMETP, PEocTaT, UCTOUHUKU TOKa, 3JEKTPOHArpeBaTelIbHbIe NMPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COINPOTHBIICHUS, BAaKyyMHBIH WO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIM AMOJ, rajlbBAaHUKA, MOCTOSHHBIE
MAarduThbl, 3JICKTPOMAIrHUTHI, BJICKTPOABUIATCIIb, YCKOPHUTCIMW JSJICMCHTAPHLIX 4YaCTHI,
WHAYKIIMOHHAs T1€Yb.

ITpaktnueckas paborta: Mepsl 37I€KTpOOE30MACHOCTH, 3JIEKTPOCTATHUYECKas 3aIluTa,
3a3eMJICHHE HJIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHUE

Pa3gea 5. Kojieoanus 1 BOJIHBI

Tema 5.1
MexaHHU4ecKHue u
3JEKTPOMArHUTHBI
¢ KoJieOaHus

Conep:kanue y4yeOHOIro MaTepuaJia:

Konebarenpnass cuctema. CBoOonubie konebanusi. ['apmonmdeckune konebanus. [lepuon,
yacTtora, amImmryaa W ¢dasza kosnebanuid. llpyXKuHHBIE MasTHUK. MaremaTHyecKHid
MasTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanui. KuHematndyeckoe M IMHAMHYECKOE
omucaHue KoyeOaTeNnbHOTO JABWXKeHUA. [IpeBpailieHHe 5HEPruM MPH TapMOHUYECKHUX|
koJsebanusx. CBs3b aMIUTUTY/IbI KOJICOAHUN NCXOTHON BETUYMHBI C aMITUTYI0M KOoeOaHmit
ee ckopoctd U yckopeHus. KoneGarenbHblii KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE
KoseOaHus

B HUACATLHOM KoJeOaTeIhbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHHUYECKUMU U
ANEeKTpOMarHuTHeIMU KosebanusiMu. ®opmyna TomcoHa. 3aKOH COXpaHEHHUs JHEPTHUH B
uearbHOM Koyie0aTelbHOM KOHTYpe. BriHyk/IeHHbIe MexaHnueckue kKonebanus. Pezonanc.
Pe3onancHas kpuBas. BwIHYyX)JACHHBIC AJIEKTPOMarHuTHbIE KoJjieOaHus. [lepeMeHHBINH TOK.
CuHycougabHBIA TMEPEMEHHBIH TOK. MOIIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYIHOE H
NEHCTBYIOIIEE 3HAYEHWE CHIIBI TOKa W HampspkeHus. Tpancdopmatop. IIpomsBoacTso,

nepefaya M MOTpeOJICHHE JIEKTPHUUYECKOW HSHEPruu. KOJOTHYECKHE PHUCKH  IIPH

OK-01
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HOBCCI[HGBHOﬁ KHN3HU

IIPpONU3BOACTBE BHeKTqueCKOﬁ OHCPIUH. KynLTypa HCIIOJIb30BAHUA JSJICKTPOSHECPTHU B

IIpakTHUYecKue 3aHATHS

[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCMOCTH MEPUO/Ia MANIBIX KOJIeOaHui rpy3a Ha HUTH OT JJIMHBI HUTH U
Maccel Tpy3a. MccremoBaHume IEpeMEHHOrO0 TOKa B IIENIM M3  IOCIEJOBATEIbHO

COEIMHEHHBIX KOHJICHCATODA, KaTYIIKA
¥ pe3ucropa

Tema 5.2
MexaHU4ecKkue u
ANEKTPOMAarHUTHBIE
BOJIHBI

Coaep:xanue yueOHOro MaTepuaJa:

MexaHnuecKue BOJIHBI, yclI0BUs pacipocTpanenus. Ilepuoa. CkopocTs pacipocTpaHEHUS U
inHa BosHBL. [lonepeunsie u nmpoaosibHbIe BOMHBL. MHTEpdepeHuus u qudpakuus
MeXaHU4ecKuX BOJIH. 3ByK. CkopocTh 3Byka. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.
DIIEKTPOMAarHUTHBIC BOJHBIL. Y CJIOBUS U3IYUYCHMsI DJICKTPOMAarHUTHEIX BOJIH. B3anmuas
opueHTanus BektopoB E, B u v B anekTpomaruuTHo BosiHe B BakyyMme. CBoiicTBa
HIIEKTPOMArHUTHBIX BOJIH: OTPaXXECHHUE, IPEIIOMIICHUE, TTOJISIPU3AIH, TU(HPaKIHS,
uHTepepeHiys. CKOPOCTh MEKTPOMArHuTHHIX BOJH. [lIkana 3JeKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne IeKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITY. [IpUHIUIBI pagnoCBsI3u U
TeneBuaeHus. Pagnonokanys. DIeKTpOMarHUTHOE 3arpsiI3HEHNE OKPY KAIOIIEH CpeJibl

Tema 5.3
Onruka

Conep:kaHue y4e0OHOIro MaTepuaJia:

[IpsiMosnHeitHOE pacnpocTpaHeHHe CBeTa B 0THOPOJHOM cpene. JIyu cBera. OTpakeHue
cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHne n300paxeHuii B INIOCKOM 3epKaje.

[TonHOE BHYTpeHHEee oTpaxkeHue. [IpenenbHbIit yro MoaHOro BHYTPEHHETO OTPasKeHHUS.
Jlucniepcus cBeta. CrioxkHbIN cocTaB 6enoro cBera. [{BeT. CoOuparomiye 1 paccerBaroIiue
nmuH3bl. ToHKas nuH3a. @OKYCHOE PaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOM JIMH3BI.
[TocTpoenne n300paxxeHN B COOMPAIONINX U paccenBaromuX TuH3ax. GopMyna TOHKOH
TMH3BL. Y BeIHUeHue, 1aBaeMoe JuH30i. [Ipenensl mpuMEeHUMOCTH T€OMETPUIECKON ONTHUKH.
WuTtepdepennus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOTIOACHHSI MAKCUMYMOB U

MUHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX

[Ipenomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOTIOTHBIN MOKa3aTeb MPEIIOMIICHUSI.
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cTouHuKoB. Judpakuus ceera. {udpakimonnas pemerka. Y clioBue HaOIIOICHHS TITaBHBIX
MaKCHUMYMOB TIpH TMaJICHUH MOHOXPOMAaTHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.
[Tonspuzanus cBera

IIpakTnyeckune 3aHATHS

[IpakTuueckas padora: Habmoaenue nucnepcun cBeTa

JlaGopaTopHble 3aHATHSA

JlabGopaTtopHas pabota 6. M3amMepenue mokaszaTess MpeJoMIICHUs CTEKIa
JlaGopatopHas pabota 7. MccnenoBanue cBOMCTB H300paskeHUM B JIMH3aX

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/IeP:KaHUeE (COlepKaHUE TPUKIIATHOTO
MOJYJIst)

IIpakTHyeckue 3aHATHS

[Ipaktuyeckass paborta: TexHMYecKHEe YCTpOWCTBAa W MNPAKTUYECKOE NPUMEHEHHE:
ceiicMorpadp  SIEKTpUYECKUIl 3BOHOK, TEHEpaTop IEepPEeMEHHOro TOKa, JIMHUU
3JIEKTpoIepeaay, My3blKaJIbHblE MHCTPYMEHTBI, YJIbTPa3BYKOBasl IUAarHOCTUKA B TEXHUKE
U MEIUIUHE, pajap, paAuoONpUEeMHUK, TelleBU30p, aHTeHHa, Tenedon, CBY-neub, ouku,
ayna, (oToanmapar, NPOCKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PELIeTKa, TOIIPOUI, TEIECKOIL.

[Ipaktuyeckast pabora: Buasl wu3nydyenuit. Bunel cnextpoB. CHEKTpbl HCITyCKaHHS.
Cnextpsl noryomieHusi. CrnexkTpaibHbld  aHanu3. CHEKTpajbHbIE KJIACChl  3BE3/I.
Yabrpaduoneropoe mznmydenue. MubpakpacHoe u3nydeHue. PeHTreHoBckue yun. Ux
npupoza u cBoiictsa. lllkasia 3eKTPOMArHUTHBIX M3TyYEeHUN

Pa3nes 6. OcHOBBI cleIHAJILHOH T€OPUH OTHOCUTEIbHOCTH OK-01
Tema 6.1 Conep:xaHue yueOHOro MaTepuaJia:
OcHOBBI TEOpPHUH I'panuubl IPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. IlocTynarel crnenualbHOW TEOpUH
OTHOCHUTCJIBHOCTH OTHOCHUTCJIBHOCTH: HWHBAPHUAHTHOCTH MOJAYJS CKOPOCTH CBETa B BaKyyme, IIPUHLUI
OTHOCUTENIBHOCTH OWHIITEHHA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMelJIeHHE
BPEMEHH U COKpALIEHHUE JUIMHBI. DHEPIus U UMITYJIbC CBOOOIHOM yacTHIlbl. CBsI3b MacChl C
SHEPTUEH U UMITYIILCOM CBOOOHOM YaCTHUIIBI. DHEPTUS IOKOS CBOOOTHON YACTHIIBI
Paznen 7. KBanroBasi pusuka OK-01
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Tema 7.1 Conep:xanue y4eOHOro MaTepuaJia:
DneMeHTbI ®oronsl. opmy:na [Inanka cBs3u 3HEPruu GOTOHA C €r0 YaCTOTOW. DHEPrusi U UMITYJIbC
KBaHTOBOM ¢dorona. OtkpeiTue u uccienaoBanue Gorordpdexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
ONTUKHU ¢doroaddexra. YpaBHenue DitHmTeitna ais porospdexra. "Kpacnas rpanuma”
dotorddekra. Jlapnenue ceeta. Onbithl [1.H. JlebeneBa. Xumuueckoe 1eHCTBUE CBETA
Tema 7.2 Coaep:xanue yueOHOro MaTepuaJa:

Crpoenue aToma

Mopens atoma Tomcona. Omnwitel Pesepdopaa mo wuccienoBaHwio CTpOEHHUS aToMma.
[Inanerapnas monens aroma. [loctynatel bopa. U3nydenne u nornomienre GpOTOHOB MpH
MepexoAe aToMa C OJJHOTO YPOBHS SHEPruu Ha Apyroil. Buael cnektpoB. CekTp ypoBHEH
SHEpruM aroma Bojopoja. BonHoBeie cBoiicTBa uyactull. Bomuel ge  Bpoitns.
Kopnyckynsipao-BoiaHoBO#M ayanusM. [ludpaxius 31ekTpoHOB B kpuctamiax. CioHTaHHOE
U BBIHYK/ICHHOE M3JIy4YeHHe. Y CTPOMCTBO U MPUHIUI pabOTHI Ja3epa

IIpakTHYecKue 3aHATHS

[TpakTiueckas pabora: HaOmroneHue auHeuaToro crekrpa

Tema 7.3
ATOMHOE SIIpO

Conep:xanue y4eOHOro MaTepuaJia

Metonsl  HaOMIONEHUST W pErucTpalud  3JEMEHTapHBIX  4YacTull.  OTKpbITHE
panuoaktuBHOCTU. OmbiTel Pe3epdopaa 1o ompenesneHur0 cocTaBa PagdOAKTUBHOIO
n3nyyeHus. CBoiictBa anb(da-, Oeta-, raMMa-u3iaydyeHus. BiusHue paanoakTUBHOCTH Ha
XKUBble OpraHu3mbl. OTKpBITHE NPOTOHA M HeWTpoHa. HykioHHas Monens sapa
['eitzenOepra-MiBanenko. 3apsa sapa. MaccoBoe uucio sigpa. M3orombl. Anbda-pacma.
DJEeKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnan. ['amma-uziaydeHue. 3aKOH pajiiOaKTUBHOTO
pacnaza. DHeprus CBsI3U HYKIOHOB B szpe. Snepuble cuibl. [ledexkt maccel sjpa.
Snepuble peakuuu. Jlenenve u cuHTe3 saep. AnepHblil peakrop. TepMOsAEpHBIN CUHTES.
[IpoOneMbl U TEPCHEKTUBBI SACPHOW DHEPTETUKH. DKOJOTHYECKUE ACTEKTHI SIIEPHOM
DHEPreTUKU. OJeMEHTapHble 4YacThlpl. OTKpbITHE MO3UTpoHA. DyHIaMEHTAJIbHBIE
B3alMOJICUCTBUS

IIpakTHYecKHe 3aHATHS

[IpakTuueckas padota: MccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTOrpadusim)

IIpodeccuonaIbHO OPEHTHPOBAHHOE COJEPKAHUE (COIePKAHNE TPUKIIATHOTO
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IIpakTnyeckune 3aHATHS

[IpakTuyeckas padora:

1. HenoBas wurpa: IloHsATHS, CBSI3aHHBIE C HM3YYEHHWEM METOJIOB HAYYHOI'O ITO3HAHUA:
SBJICHHE, HAYYHBIA (pakT, THIIOTE3a, (PU3NUECKasi BEIMUMHA, 3aKOH, TEOpHs, HaOIr01eHue,
SKCIEPUMEHT, MOJAECIMPOBAHNE, MOJEIIb, U3MEPEHHE.

2. Ilpaktuueckas paborta: TexHUYECKHE YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE:
dboTosnemenT, (oromaTuMk, coiiHeuHas Oarapes, CBETOIWOMA, CIEKTPOCKOMN, Jasep,
KBAaHTOBBIM KOMITBIOTEP, TO3UMETP, KaMepa BuiibcoHa, siiepHbIi peakTop, aToMHast boM0a

Pa3gen 8. DieMeHTHI

ACTPOHOMHUM U ACTPOPUNKH

Tema 8.1 Conep:xaHue yueOHOro MaTepuaJia:
DIEMEHTHI Bun 3Be3gnoro He6a. Co3Be3ausi, SpKue 3Be3/Ibl, IIIAHEThI, HX BUANMOE ABHKCHUE.
aCTPOHOMUU U Conneunas cuctema. [lnanersl 3emHol rpynimel. [nanetsl-rurantel. Mansle Tena
acTpopu3nKH Conneunoii cucrembl. CounHiie, porocdepa u armocdepa. ComHedHast aKTUBHOCTbD.

Uctounnk sHeprum CoJiHIIa U 3Be€3/1. 3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTbD, PAINYC, TEMIIEPATYPa, KX B3aUMOCBS3b. 3BE3/IbI TIIaBHOM
IOCJICJOBATEIILHOCTH. 3aBHCUMOCTD '"Macca - CBETUMOCTE" JIJIs1 3BE3]1 IJ1aBHOM
MocJe10BaTenbHOCTH. BHyTpenHee crpoenue 38e31. CoBpeMEeHHbIE MPEACTaBICHUS O
MPOUCXOXKACHUH U 3BoolMK COJIHLA U 3B€3/1. DTaIlbl )KU3HU 3Be31. Mueunslii [1yTs -
Hama ["anaktuka. CriupanbHas CTpyKTypa [ 'ajakThku, pacrpeeneHue 38e3/1, ra3a u MbUIH.
[Tonoxenue u apmwxenne Connua B [Nanaktuke. [lnockas u chpepuyeckas noacucTeMsl

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66:ma. Pazberanue ranakruk. Teopus
Bonbiioro B3peiBa. Monens «ropsiaeii Beenennoi». MacimraOHasi cTpykTypa BeenenHoilt.
Mertaranaktuka. Heperenapie mpodaemMbl aCTpOHOMUU

lNanaxtvku. Tunsl ranaktuk. PaguoranakTuku u kBazapbl. YepHbIE ObIPHI B sIApaX rajJakTHK.

JlabopaTtopHble 3aHATHS

JlabopaTtopHas pabota 8. HabmroneHnst HEBOOPYKEHHBIM TJIa30M C UCTIOIb30BAHUEM
KOMITBIOTEPHBIX IPUIIOKEHUH JUTsI OTIPEeIeTICHUS TIOJI0XKEeHUsT HeOECHBIX 00BEKTOB Ha

KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/11s CeBepHOro noiayuiapus U sipkue 3Be3/1bl

OK-01
OK-07

IIpomeskyTOUHAS aTTeCTALMSA:
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Apyrue (popMbI KOHTPOJIs (KOHTPOJIbHAas padoTa) 1 cem
Au(ppepeHPOBAHHBIN 3a4eT 2 ceM
Bcero: 78
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3. MeToauvecKkue yKa3aHUs M0 MPOBEJAECHUI0 MPAKTHYECKUX 3aHATHIH/JIa00PaTOPHBIX
pador

JUist OCBOEHHMsI JMCUMILIMHBI NPETyCMOTPEHBl PpA3JIMYHBIE BUJbl 3aHATUN: JIEKIIHH,
NPaKTUYECKHUE 3aHATHS, JTabopaTopHbIe pPabOThI, CAMOCTOsITeNbHAs paboTa 00yYaromuXxcs U T.1.

C uenbto ympomieHusi 0JIoka METOJIUYECKOTO COMpPOBOXKJIEHHUS padouell MporpaMMbl B
JAHHBIX yKa3aHUSAX (METOAMYECKHE YKa3aHUs IS OOYYaroIIUXCs MO0 OCBOCHUIO JUCIMILIMH)
IIpelyCMOTPEHbI (OpMaThl METOJIMYECKUX YKA3aHUM - IPOBEICHNE PAKTUYECKUX 3aHATHII.

Mertoanyeckre ykazaHus I OOYYalOIIUMXCA IO OCBOCHUIO JUCHUILTUHBI Dusnka
MIO/IPa3yMEBAeT HAJIMYUE METOJWYECKON JIMTEPAaTypbl C YYETOM PEKOMEHIYEMOIOo pexuMa M
XapakTepa yueOHOi paboThl, a TAKXKE C Y4eTOM He00X0AuMOro (hopMaTa JUCHUIUINHBL

[IpakTnueckast paboTa 3aKiIrO4YaeTcs B BBINOJIHEHHM CTYACHTAaMH, MOJI PYKOBOJCTBOM
mpernojaBaTesis, KOMIUIEKCa YYeOHBIX 3aJaHWii HANpaBIEHHBIX HAa YCBOGHHE HAy4HO-
TEOPETUUYECKMX OCHOB y4eOHOW JUCHMIUIMHBI, NPUOOpETEHHE TMPAKTUYECKUX HABBIKOB
OBJIAJICHUSI METOJAMHU MPAKTHYECKON pabOThl C IPUMEHEHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX
1 KOMMYHUKAI[UOHHBIX TEXHOJIOTUH.

BrinonHeHus: npakTHUecKoi paboThl CTYJEHTHI MPOU3BOIAT B MUCHbMEHHOM Buae. OTyer
IIPEAOCTABIIACTCS IPENOIABATEIN0, BEAYIIEMY JTaHHbBIN NIPEIMET, B JJIIEKTPOHHOM HJIM [1€YaTHOM
BU/IE.

Llesnb NpakTUYECKUX 3aHATUI:

Benymeld augakTHYECKOW —IIENbIO0  MPAKTHUECKUX  3aHATHH  sBIseTcs  (OpPMHpPOBAHUE
MPAKTUYECKUX YMEHHUH - Mpo(ecCHOHANbHBIX (YMEHUN BBINOJHATH ONpeAeiieHHbIE NeHCTBUS,
orepalnnu, HeoOX0AUMBIE B MOCIEAYIOIEM B MPO(eCCHOHAIBHON AEATENIbHOCTH) WIH Y4eOHBIX
(ymenwmii pemath 3agaun no dusmke), HEOOXOAMMBIX B TOCIEAYIONIEH y4eOHON JeATEIbHOCTH
1o o0mIenpoecCHOHANBHBIM U CHICIUATIBHBIM JTUCIUILTMHAM.

3agauu NpaKTHYECKUX 3aHSATHM:
— o00001IeHne, CHUCTeMAaTU3alIo, YIIyOJIeHHe, 3aKpeIuIeHHE IOJIyYeHHBIX TEOPETHYECKHX
3HAHUM MO0 KOHKPETHBIM TEMaM JUCLUIIIINHBL,

— (dopMupoBaHHE YMEHHI NPUMEHATH MOJNYYEHHBIC 3HAHUS HAa MPAKTUKE, peaTr3aIfio
€MHCTBA UHTEJUICKTYAJIbHON U PAKTUYECKOM EATEIbHOCTH;
— pa3BUTHE WHTEIUICKTYaJIbHBIX YyMEHHA Yy OyAylIMX CICHUATNCTOB: aHATUTHYECKHUX,
IIPOEKTUPOBOYHBIX U JP.;
— BBIPaOOTKY MPH PEIICHUH MMOCTABJICHHBIX 33]]a4 TAKUX MPO(ECCUOHATHFHO 3HAYNMBIX KaYeCTB,
KAaK CaMOCTOSTEJIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsA NHULIMATHBA.

[IpakTudeckune 3aHATUS CIIOCOOCTBYIOT Oosiee TTyOOKOMY MOHUMAHHIO TEOPETHYECKOTO
MaTepuaiga yueOHOro Kypca, a TakKe pa3BUTHIO, (POPMUPOBAHUIO U CTAHOBJICHUIO PA3IUYHBIX
YPOBHEW COCTaBIAIONMX IPOPECCHOHATHHON KOMIETEHTHOCTH CTYICHTOB.

OcHOBOM MpakTHKyMa BBICTYNAIOT TUIOBbBIE 3a/1aydl MO (U3HKE, KOTOPBIE JOKEH YMETh
pemaTh CHeHUaIicT B 00JIaCTH HH(POPMAIIMOHHBIX CHCTEM.

Boinonnenue mpakTuueckoi paboThl CTYAEHTHI IPOU3BOASAT B MUCbMEHHOM Buae. OTuer
IIPEIOCTABIIAETCS MIPENOJABATEINI0, BEAYIIEMY JaHHBINA MPEAMET, B DJIEKTPOHHOM HJIM NIEYaTHOM
BHJIE.

B cooTBeTcTBHM C OCHOBHOM LEJBIO, IPAKTUYECKUE 3aHATHS 110 JUCHMIUIMHE PU3HKA,
OCYLIECTBIIAIOTCA IIyTEM PELIEHMsI Pa3HOTO poja 3aJ1ady: — MHAMBUAYAIbHbIE 3a/laHus (pelieHne
3aja4, COOOIIEHMs, AOKIAIbl, HCCIEeNOBaTeIbCKUE pPAadOThl U JIp.); — TECTUPOBAHHUE IO
MaTepuaigaMm, pa3pabOTaHHBIM IMpernojaBaTesieM; — IMOATOTOBKY K KOHTPOJBHBIM paboTam,
3a4eTaM.—BBINIOJIHEHHE KOHTPOJBHBIX, CAMOCTOSTEIbHBIX Pa0OT; — BBIMOJIHEHHE CEMECTPOBBIX
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WHNBUIYAIBHBIX 3aJ]aHUI;, — pab0Ta Ha/l BHIMOJTHCHUEM HATJISAHBIX TOCOOMH (CXeM, TaOJuIl 1
Ip.), IPOEKTOB.
[IpakTHueckue 3aHATUS HOCAT PENPOAYKTHUBHBIN, YACTUYHO-IIOMCKOBBIN W MOUCKOBBIN
XapakTep.
3aHATHS, HOCSIINE PEMPOAYKTHBHBIN XapaKTep, OTIMYAIOTCS TEM, YTO TMPH HUX
MPOBEJICHUH 00YyYaroIHecs MOJIb3YITCS MOAPOOHBIMI HHCTPYKIIHSIMH.
3aHATHS, HOCSIINE YaCTUYHO-TIOMCKOBBIM XapakTep, OTIUYAOTCSA TEM, YTO MPHU UX
MPOBECHUH O0yYaronIrecs: He MOIb3yITC MOAPOOHBIMU UHCTPYKIIUSAMHU, UM HE JIaH MOPSIOK
BBITIOJIHEHHSI HEOOXOMUMBIX nedcTBuid. OOydarmmecs CaMOCTOSTEIBHO JOJDKHBI BBIOpATh
CrocoObI BHITIOTHEHUS 3a/IaHUH HA OCHOBE MHCTPYKTUBHOM M CIIPAaBOYHOM TUTEPATYPHI U AP.

3aHATHS, HOCSIIME MOUCKOBBIA XapakTep, XapaKTEepU3yIOTCs TeM, YTO OoOydaromuecs
JIOJIKHBI PELIUTh HOBYIO JJI HUX MPOOJeMy, ONUpasiCh Ha HUMEIOLUECS TEOPETUYECKUE 3HAHUS U
IIPAKTUYECKUE YMEHHUS.
@opMbl OpraHU3alUM JEATEIbHOCTH OOYYaIOUIMXCSd Ha MPAKTHYECKUX 3aHATHSIX:
(bpoHTaIbHASA, TPYIIIIOBAS U MHIUBUIyabHAS.
[Tpu ¢dponTanbHON Gopme Bce 00yyarolIUecs: BBHIIOJIHSAIOT OJHOBPEMEHHO OJIHO U TO K€
3aJlaHueE.
[Ipu rpynnoBoii opme opraHuszaluy AEATEeIbHOCTH OAHO U TO K€ 3a/laHH€ BBIOJIHAETCS
rpynmnaMu OT IByX [0 IATH YEJIOBEK.
[Ipu unauBUAYanbHON (hopMe KaXKIblii 00yUaroIUIiCs BRIMOIHIET HHANBUIYAIbHOE 3aJaHUE.

3.1. TemaTuka u cofepkaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

Tema 2.1 Kunemaruka

[TpakTuyeckue paboOTHI:

N3MepeHre MrHOBEHHOW CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIY NYTSAMH, MPOHAECHHBIMHM TEJIOM 3a IOCIIEI0BaTENIbHbIE
paBHbBIE IIPOMEKYTKH BPEMEHHM NPHU PABHOYCKOPEHHOM JIBM)KEHHMHM C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

W3ydyeHue ABMKEHUS IIapuKa B BSI3KOW >KUIKOCTH. M3ydueHue ABMKEHHUS Tena, OPOLICHHOTO
TOPU30HTAJIBHO

Tema 2.2 Jlunamuka
[IpakTrueckue pabOTHI:
N3yuenune nBuxkeHus Opycka no HaKJIOHHOM MIOCKOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOMIMX B A€(POPMUPOBAHHON MPYKUHE
Y PEe3WHOBOM 00paslie OT BETUUMHBI UX Ae(opMarim.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIEr0 OCh BpallleHUS

Tema 2.3 3aK0HBI COXpAHEHUSI B MEXAHUKE

[TpakTuyeckue paboOTHI:

N3ydeHue cBsI3u CKOPOCTEN TE MPU HEYNIPYTOM yaape.

HccnenoBanue cBsi3u pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHNYECKOW SHEPTUU Teja

[TpakTuyeckas pabota: TexHHYECKHE YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUIAOMETP,
JBIDKEHUE CHapsiOB, LIENIHbIE W PEMEHHbIE Iepelayd, HOIIMIHUKN, BOJOMET, KOIep,
IIPYXUHHBIN UCTOJET, ABM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB M PaKeT.
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HpaKTI/I‘ICCKaﬂ pa60Ta: Hcnonr3oBanne 3aKOHOB MEXaHUKHU JJIA 00BACHEHUS JABUKCHUA
HEOCCHBIX TEII B IJId pa3BUTUA KOCMHUYCCKUX I/ICCJIGIIOBaHI/If/'I, T'paHULIbI IPUMCHHUMOCTHU
KJIaCCUYECKON MEXaHUKH. I/IMI/ITaI_[I/IH HEBCCOMOCTH

Tema 3.1 OCHOBBI MOJEKYJISIPHO-KMHETUYECKON TEOPUH

[TpakTuyeckue paboOTHI:

W3mepenne macchl Bo3ayxa KiaccHOM koMHaTe. MccaenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS Pa3peskeHHOro rasa

JlaboparopHnas padota 1. U3yueHre oaHOTO M3 U30MPOIIECCOB

Tema 3.2 OCHOBBI TEPMOJUHAMUKHI
ITpakTnueckas pabora: M3mepeHue yaeapHON TEIOEMKOCTH

Tema 3.3 ArperatHblie COCTOSIHUSI BEIIECTBA U (a30BbBIE MEPEXOIbI

JlaGopatopHas pabota 2. OnpenesneHue BIa)KHOCTH BO3LyXa

[TpakTnyeckas pabota: TexHHMUECKHE YCTPOICTBAa U MPAKTHYECKOE NMPHUMEHEHHE: TEPMOMETP,
O6apomeTtp. OmnpeneneHre Macchl BO3yxa B KOMHATe HA OCHOBE M3MEpPEHUN 00beMa KOMHATBI,
JIaBJICHUSI U TEMIIEPATypbl BO3/lyXa B HEH.

[TpakTnyeckas pabora: TexHn4Yeckue ycTpoiCTBa U MPAKTUUECKOE IPUMEHEHHE: ABUraTelb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHED, THTPOMETP U IICUXPOMETD,
KaJOpUMETP, TEXHOJIOTUHU TOTY4YEeHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUHU

Tema 4.1 DnexTpocraTuka
[TpakTuueckas pabota: M3aMepeHue 31eKTpOoeMKOCTH KOHeHCaTopa

Tema 4.2 ITocTOSTHHBIN ANEKTPpUUECKUNA TOK. TOKH B pa3IMUHBIX Cpeaax
Jlaboparopnas padoTta 3. M3yueHue cMEmaHHOTO COSTMHEHUS PE3UCTOPOB.
JlaboparopHnas paboTta 4. MI3amepeHune J1eKTpOIBUKYIIEH CHIIbI HICTOYHHKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS

Tema 4.3 MaruutHoe noJie. DIEKTpOMarHuTHast MHAYKIUS

[TpakTnyeckue paboTel: M3yueHne MarHuTHOIO MOJIst KaTyIIKy ¢ TokoM. MccnenoBanue
JIEHCTBHSI IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM

JlaGopatopHas pabota 5. M3ydeHue siBleHus 371€KTPOMAarHUTHON MHYKIIUU

[TpakTuyeckas pabota: TexHHYeCKHE YCTPOUCTBA M MPAKTHUECKOE MMPUMEHEHHE: 3JIEKTPOCKOII,
ANIEKTPOMETP, KOHIEHCATOp, KONMMPOBAIBHBIN ammapaTr, CTPYWHBIM INPUHTEDP, aMIEpMETD,
BOJIbTMETD, peocrar, HUCTOYHMKHU TOKA, JJIEKTPOHArpeBaTEIbHBIC npudopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP  CONPOTHUBICHMSA, BAaKYyMHBIM  JIHOZ,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOIYNPOBOJAHUKOBBIA JHOM, TaJlbBaHWKA, MOCTOSHHBIC
MarHuThbl, D3JEKTPOMArHWThI, DSJIEKTPOJABUTATENb, YCKOPUTEIM DIIEMEHTapHBIX YacTHII,
WHIYKIMOHHAs [1eYb.

[TpakTnyeckas pabora: Mepsl 371€KTpoOE30IaCHOCTH, SJEKTPOCTATHUECKAs 3allUTa, 3a3eMJICHNE
AIIEKTPONPUOOPOB, KOPOTKOE 3aMBIKAaHHE

Tema 5.1 Mexanuueckue 1 3J1€KTpPOMarHUTHbIE KOeOaHus
[TpakTyeckue paboTHI:
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HCCJ’ICI{OBaHI/IC 3aBUCUMOCTHU IICPHOJa MaJIbIX KoJebaHmi I'py3a Ha HUTHU OT JJIMHBI HUTHU H
MacCChI I'py3a. Uccnenopanue NEPEMECHHOT'O TOKA B LCIIH U3 IMOCJICIO0BATCIILHO COCAUMHCHHBIX
KOHZACHCATOpPA, KaTyHIKHU U PE3NCTOpa

Tema 5.3 OnTuka

ITpakTnueckas padbora: HaGmronenue nucnepcuu cBeTa

JlaGopatopHas pabota 6. MI3MepeHue nokasaresns MpeJoMIICHUs CTeKIa

Jlaboparopuas pabota 7. MiccnenoBanue CBOMCTB H300paKEHUH B JIMH3aX

[TpakTnyeckas pabora: TexHHUECKHE YCTpOMCTBA U NMPaKTHUECKOE MPUMEHEHHe: ceiicMorpad
AIIEKTPUYECKHUI 3BOHOK, T€HepaTOp MEPEMEHHOT0 TOKa, JTMHUH JIEKTPOIepeiad, My3bIKaJbHbIE
MHCTPYMEHTBHI, YJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEIULMHE, pajap, paIuolNpUEMHHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-meub, oukm, Jsyma, Qoroanmapar, MPOSKIUOHHBINA
annapar, MUKpPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, TU(PPAKLMUOHHAS pEIIeTKa, MOJISIpOus,
teneckon. [Ipakruyeckast padora: Bunasl uznyuennii. Buapl ciektpoB. CrieKTpbl UCITyCKaHHS.
Cnektpbl  morjouieHus.  CrexrpanbHblii  aHanmu3.  CHekTpajibHble — KJacCchl  3BE3[.
VYabprpaduoneroBoe wusnyuenue. HWHppakpacHoe wu3nydeHue. PeHtreHoBckue inyun. Mx
npupoza u cpoictra. [lIkana 3eKkTpoMarHUTHBIX U3Ty4eHUH

Tema 7.2 Crtpoenue aroMa
ITpakTnueckas padbora: HabmroneHue auHeuaToro crekrpa

Tema 7.3 ATomHOE s11pO

[TpaxTrueckas padota: MccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim)
[TpakTnueckas pabora:

1. denoBas urpa: [loHaTus, cBA3aHHbIE C U3YyYEHHEM METOJOB HAyYHOTO MO3HAHUS: SBIICHUE,
HaY4HBII (akT, TUIOTE3a, (PU3MUecKas BeJIHMYUHA, 3aKOH, TEOpHs, HaOII0IeHNEe, SKCTIEPHMEHT,
MOJIeTTUPOBAaHUE, MOJIEIb, H3MEPEHHUE.

2. IlpakTuueckas padora: TexHuueckue yCcTpoicTBa U MPaKTUYECKOE IPUMEHEHUE:!
dboTorneMeHT, PoTONATUHK, COTHEUHAs! OaTtapesi, CBeTOANO, CIIEKTPOCKOIL, Jia3ep, KBAaHTOBBIN
KOMITBIOTED, JI03UMETP, Kamepa BuiibcoHa, sepHslii peakTop, arToMHast 6omba

Tema 8.121eMEeHTBI aCTPOHOMHH U aCTPOPUZNKU

JlaGoparopnas padota 8. HabmroeHHs HEBOOPYKEHHBIM TJIa30M C UCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUH ISl OTpeAeTICHHS MOJI0XKEeHNSI HeOeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/usi CeBEpHOTO MOIyIIapus U IPKHUE 3BE3IbI

JlaGopaTtopnas padora 1: U3yyeHue 0JHOI0 U3 U30MPOIECCOB

Hean: DxcnepruMeHTaIBHO MTPOBEPUTH OJIUH U3 ra30BbIX 3akoHOB (boins-Mapuotra, 'eii-
Jlroccaka wm [lapns) .

Kak npoBoaures:

IMoaroroBka: CoGupaercst ycraHoBka. OOBIYHO 3TO MINPHIL C TA30M, JATYUKH JaBIECHUS U
TEMIIepaTypbl, MOIKIIOUYEHHBIE K KOMITbIOTEpY (Hanmpumep, obopyaoBanue «Touka pocTtay) .
N3mepenusi:

s usomepmuueckozo npoyecca.: VI3MepsoT JaBiaeHNE ra3a Ipy pa3HbIX 00beMax (JIBUTras
MOPIIEHb), CTPOTO CIIEs 3a TEM, YTOOBI TEMIEpaTypa OcTaBajach HEU3MEHHOM .

s uzobapnoeo npoyecca: Harpeparot ra3 (oIryckast IINPHIL] B TOPSIUYIO BOAY) U HAOIIOAAIOT 32
U3MEHEHHEM 00beMa MPH MOCTOSTHHOM JIaBJICHUH .
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s uzoxoprnozo npoyecca: HarpeBaroT ra3 B 3aKpbITOM COCY/I€ TIOCTOSIHHOTO 00beMa U
HaOJII0/1a0T 32 POCTOM JIaBJICHUS .

Anaum3: J[anHble 3aHOCcATCS B TabauIly. PaccunTteiBatoTcst mpousseaeHus pVpl unu
otHowenus V/TV/T v p/Tp/T, uToObl NOATBEPAUTH UX TIOCTOSHCTBO .

BobiBoa: Jlenaercst BBIBO O BBITIOJTHEHUH JAHHOTO ra30BOT0O 3aKOHA.

JlabopaTopnasi pabdora 2: OnpeaesjieHue BJIa:KHOCTH BO31yXa

Leas: HayunThes onpeaensTb aOCONIOTHYIO U OTHOCUTENIbHYIO BIQXKHOCTb BO3/1yXa B
KaOuHeTe.

Kak npoBoauTes:

IMoaroroBka: Mcrnonb3yeTcs ncuxpoMeTp (COCTOSIINN U3 CYXOro U BIaXKHOT'O TEPMOMETPOB)
WJIM TUTPOMETP.

HN3mepenus:

CHuMaroTcs NoKa3aHus CyXoro TepMOMETPA.

CHuMarOTCs OKa3aHUs BIAKHOTO TEPMOMETpa (pe3epByap KOTOPOro 0OEpHYT BIAXKHOM
TKaHb10). M3-3a ncnapenus ero temmneparypa OyAeT HUXKe.

Pacuer: Haxonutcs pasHocts Temnepatyp. [lo ncuxpomerpuueckoit Tabiuie Ha IepecedeHnn
CTPOKH TeMIEepaTyphl CyXOTr0 TEPMOMETpa U CTOJIOIA Pa3HOCTH TEMIIepaTyp ONpeaessieTcs
OTHOCHUTEIIbHAS BIIAJKHOCTh BO3/lyXa B MPOLEHTAX.

BbiBoa: OnieHnBaeTCsl, COOTBETCTBYET JIM OJTYUYECHHAS BIAKHOCTh KOM(OPTHBIM HOpMam
(06b19HO 40-60%).

JlaGopaTtopHas padora 3: U3yueHue CMEIIAHHOTO COeJMHEHUSI PE3UCTOPOB

Hean: [IpoBepuTh Ha ONBITE 3aKOHBI MOCIEAOBATEILHOIO U MAPAIUIEIBLHOTO COECIMHEHUS
MPOBOJHUKOB IS IIEMUA CO CMEIIAHHBIM COEUHEHUEM PE3UCTOPOB .

Kak npoBoaures:

Coopka nenu: Ha MmakeTHOH T1aTe WM CTEHJIE COOMpPAETCs dJIEKTpUUecKas 1ens u3 3-4
PE3UCTOPOB C U3BECTHBIM COMPOTUBIICHUEM, COSIMHEHHBIX CMEIIaHHO (ITOCJIeI0BATEIbHO-
napajuieibHo). B 1menb BKITI0Ua0TCs aMIepMeTp U BOIBTMETD .

HN3mepenus:

N3mepsitoT ob1ee HanpsHKEHUE Ha YYaCTKE METH U OOIIYI0 CHITY TOKA.

N3mepstoT HanpsKeHUE Ha KaXA0M PE3UCTOPE U CHITY TOKa B KayKJ0M BETBH .

Pacuyer u npoBepka:

[TpoBepsitoT BeIMoIHEHNHE 3aKOHOB: [00m=11+12/061m11=/1+/2 (17151 mapayIeIbHOTO Y4acTKa)
1 Uobm=U1+U2Uobm=U1+U2 (a1 Mociae10BaTeIbHOTO y9acTKa) .

PaccunthiBatoT TeOpeTHUECKOE 00IIIee COMPOTHBIICHUE TICTIH U CPABHUBAIOT C H3MEPEHHBIM.
BoiBoa: [lonreepxaaeTcs cnpaBeyiuBocTh 3ak0HOB Oma u Kupxroda it cMEeIaHHbIX 1eTeH .

JladopaTopnasi padora 4: U3mepenue I/IC u BHyTPpeHHEro CONpoOTHBJIEHUS HCTOYHHKA
TOKA

Heab: OnpenenuTb OCHOBHbIE TapaMeTPbl HICTOYHHMKA TOKa (0aTapeiiku Win akKyMyJIaTopa).
Kak npoBogurcs:

N3mepenue DAC: BonbTMeTp MOAKIIOYAIOT HETTOCPEACTBEHHO K KJIEMMaM MCTOYHHKA TOKA
(mpu pa3oMKHYTOI BHelTHe nenu). M3mepennoe Hamnpsbkenue npaktuuecku pasHo D/IC (EE),
TaK KaK TOK B LIE[IM OTCYTCTBYET U HET Na/ICHUs HAPSUKEHUSI BHYTPU UCTOYHMKA.

HN3mepenue conpoTuBIeHNn:
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CobuparoT 3aMKHYTYIO 1I€TIb, TOJKITI0Yasi K MCTOYHHUKY PE3UCTOP C U3BECTHBIM
cornpoTusiieHreEM RR.

N3mepsitot cuny Toka I/ B ienu u Hanpsbkenne UU Ha BHEITHEM pE3UCTOPE.

Pacuer: BuyTpenHee conpoTUBIECHUE 17 BBIYUCISIOT MO 3aKOHY OMa 1Sl TOJIHOM

nenu: r=E—UI=EI-R/=IE—U=IE—R.

BoiBoa: CpaBHUBAIOT OJYyUYEHHOE 3HAYEHUE BHYTPEHHETO COMPOTHUBIICHUS C OKUAAEMbIM (IS
HOBBIX U CTAPbIX 3JICMCHTOB OHO pa3JII/I‘-IaCTCSI).

JlabopaTopHas paGora 5: U3y4eHue siBJIeHHs 3JIEKTPOMArHUTHON HHAYKIMHU

Heab: M3yunTh BO3HUKHOBEHUE UHAYKIIMOHHOTO TOKA PU U3MEHEHUN MarHUTHOT'O IOTOKA
(mpaBuio Jlenua).

Kaxk npoBoaurcs:

IoaroroBka: Karymika u3 npoBojia MOAKIIOYAECTCS K MIJUTHAMIIEpPMETPyY (TaabBaHOMETPY).
BHyTpb KaTylIku WM psiioM ¢ HEH MOKHO BHOCUTh MOCTOSIHHBINA MarHur.

OnbIThI:

BrBuratotr MarHuT B KaTyLIKy (CeBEpHBIM MoitocoM). HaGmronai0T BOSHUKHOBEHHE TOKA U
OTKJIOHEHHE CTPEJIKH.

OcTaHaBIMBalOT MarHUT — TOK MCUYE3aET.

BbIABUTalOT MarHUT M3 KaTyIIKM — TOK BO3HUKAET CHOBA, HO CTPEJIKa OTKJIOHAETCS B APYTYIO
CTOPOHY .

MeHSI0T I0JII0C MarHUTa U OBTOPSIOT OIIBITHI.

OnbIThI TPOBOJAT C Pa3HOM CKOPOCTBIO JBUKEHHSI MarHUTA.

BbiBoa: Jlenaetcs BbIBOA, UYTO MHAYKLIMOHHBIN TOK BOSHUKAET TOJIKO IIPU U3MEHEHUHU
MarHUTHOTO MOJIs (P IBM)KEHUN MAarHUTA), @ €r0 HAIPaBJICHHUE 3aBUCUT OT HAIIPaBIICHUS
JIBIDKEHUS U TTOJTFOCA MarHuTa (MoaTBepkaeHune npasuia JIena).

JlabopaTopHasi paGora 6: 3mepeHune nmokasareJisi IpeJOMJIeHHS CTEKJIa

Heas: OnpenenuTs NOKa3aTesb IPEIOMIEHHUS CTEKIa (Hanpumep, MiI0CKonapaieabHOR
TJIACTUHKH).

Kak npoBogurcs:

IMoaroroBka: CrexisiHHAS TUIACTUHKA KJIaJA€TCs HA JIUCT OymMaru, oOBOAUTCS KapaHAAIIOM.
IHocTpoenne xona jryyei:

C oz1HOI CTOPOHBI IUTACTUHKU OyJIaBKaMHU 3aJ1aeTcsl Majaroluil iyd (OyIaBKu BTHIKAIOTCS B
TOYKH Ha Oymare).

C npyroii CTOpOHBI IJIACTUHKY BU3YaJIbHO HAXOAT MOJIOKEHUE OyIaBoK (JIyda), TSl CKBO3b
CTEKJIO, ¥ OTMEUAIOT ero OyJIaBKaMH.

VYOuparoT IIacCTUHKY ¥ COEIMHSIOT TOUKH, PUCYS X0/ JTy4da (MaJarolini, MpeaoMIIeHHBIH,
BBIXO/ISAIIN ).

Pacuer:

B Touke majgenus yda Ha rpaHUIly "BO3YX-CTEKJIO" BOCCTAaHABINBAIOT MEPIEHIUKYJIISAP K
rpaHH.

TpaHcopTUPOM MM 110 JUHEWHBIM pa3MepaM ONPEAEISIOT YIibl MaeHUs (o) U IPETOMIICHUS
(V).

Bbrauciisitor mokasarennb npeaoMIIeHus: h=sinosinyn=sinysina. OTBIT MOBTOPSIOT ISl pa3HbIX
YTJIOB Ta/ICHHUS.

BobiBoa: CpaBHMBAIOT MOJYYEHHOE CpeHEE 3HAaUCHUE C TAOJMUHBIMU TaHHBIMU JUISI CTEKIIA.
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JlabGopaTtopnas padora 7: UccienoBanue cBOMCTB N300paKeHUIl B JIMH3AX

Heab: [ToyunTh pa3uyHbIe TUTIBI U300PaXKEHHH ¢ TTOMOIIHIO0 COOUPAFOIIEH JIMH3BI U
OnpeaenuTh ee POKYCHOE paccTOsSHUE.

Kak npoBoaures:

YceranoBka: Ha onTrueckoil ckambe MOCIe10BaTENbHO PacoiaraloT MICTOYHUK CBeTa (CBeuy
WY JIaMIy ¢ GUrypoii), THH3Y U SKpaH.

[MonyyeHnune u3odpaKeHuii:

Pacrionararot npeamer nganeiie nBoiiHoro Gokyca (d>2Fd>2F) u, nuras 5kpaH, MOIy4dar0T
JIEHCTBUTENIbHOE, YMEHBIIIEHHOE, IEPEBEPHYTOE N300paKEHHUE.

Pacnonararot nmpeamer Mexay Gokycom u ABOHHBIM GokycoM (F<d<2FF<d<2F) — nomyuatot
JeMCTBUTENIFHOE, YBEIMUCHHOE, IEPEBEPHYTOE H300paKEeHHUE.

Pacnonararot npenMet Mexay nuH30u U hokycoM (d<Fd<F) — cMoTpAT yepe3 JIMH3Y CO
CTOPOHBI 3KpaHa U BUASIT MHUMOE, MIPSIMOE, YBETMYEHHOE N300pakeHue.

Pacuert: [t nByx-Tpex ciyyaeB 1o Gpopmysie ToHkoi auH3bl 1F=1d+1{F1=d1+f1 Beraucnsior
doxycHoe paccTosiHue, T1ie dd — paccTosHUE OT MpeaIMeTa 10 JIUH3bI, ff — OT JMH3BI 0
n300paKeHMsL.

BeiBoa: ®opmynupyeTcs, Kak MeHsIeTCsl U300pa)KeHUe B 3aBUCUMOCTH OT TMOJIOKEHUS MTpeIMeTa
OTHOCHTENIBHO (DOKyCa JIMH3HI.

JlabopaTopnasi padora 8: Ha0/ioneHue HefeCHBbIX 00bEKTOB

Heab: O3HAKOMUTHCS C OCHOBHBIMU CO3Be31UsIMU CeBEpHOTO MONYIIApUs U SIPKUMHU 3BE31aMH,
JIOCTYITHBIMU JJTs1 HAOJTFO/IEHUSI HEBOOPYKEHHBIM TJIa30M B JIAaHHBII MOMEHT BPEMEHHU.

Kaxk npoBoaurcs:

IMoaroroBka: YcraHaBiuBaeTcs Ha Telae(OH MM KOMIBIOTEp MPUIIOKEHUE-TUTaHeTapuit
(manpumep, Stellarium, Star Walk 2 v Sky Map). B npuinio>keHUH BBICTABISIETCS TEKYIIIas
JlaTa, BpeMsl U MECTO HAOIIOACHMSL.

Opuentanusi: Beiiinsg Ha yauiy (WId T8 B OKHO), C TOMOIIBIO TPUJIOKEHUS ONPENETUTh
CTOpOHBI cBeTa. HanpaButh Tenedon Ha HEOO — MPHUIIOKEHHUE B PEKUME JOMOTHEHHOM
pPEAIbHOCTH MOKAXET Ha3BaHUs CO3BE3AMM U 3BE3I.

Habnronenne:

Haiitu [Tonspryto 3Be3ay (B co3Be3auu Maoii MeaBeauiisl) 1 COPHEHTHPOBATHCS 110 HEH.
Haiiti HanGomnee sipkue 3Be3/bI U CO3BE3IUS, BUAUMEIE ceifuac (Hampumep, bompInyto
Mengsenuity, Kaccuonero, 38e31b1 Bery, Jlene0, ApKTyp B 3aBHCUMOCTH OT CE30HA).
3apucoBaTh IPUMEPHOE PACIOIOKEHNE HECKOJIBKHUX CO3BE3MI OTHOCUTEIHHO TOPU3OHTA.
BeiBoa: Kparkoe onrcanue Toro, Kakiue cO3Be3AMsI U 3Be3/bl y1a10Ch HAOMI0aTh, U KaKk
KOMIIBIOTEPHBIE TPUIIOKEHUS TIOMOTAIOT B OPUEHTAIIUH HA 3BE3JHOM Hebe.

4. @DoHJ OLIEHOYHBIX CpeaAcTB AMCHNINJIHHBI

4.1 KoHTPO/Ib M OllEHKA PE3yIhbTaTOB OCBOEHHUsS 00IIe00pa30BaTeIbHON JAUCIIUTLUIMHBI
pacKpbIBalOTCA Yepe3 AMCLUUIIMHAPHBIE Pe3yJIbTaThl, HallpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
KOMIIETEHIIMI [0 pa3ieiaM U TeMaM CojepKaHus ydeOHOro Marepuaiia.

Kon Paznen/Tema THIl OLEHOYHBIX
GopmupyembIx MeponpUusATHIA
KOMIIETEHIIH i

OK-01 Pasnen 2. Temsl 2.1., |- yCTHBIH ompoc;
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2.2.,2.3.
Paznen 3. Temsr 3.1.,
3.2.,3.3.
Paznen 4. Temsr 4.1.,
4.2.,4.3.
53232[6;135 - Temsr 5.1, DpoHTANBHEI OIPOC;
P'a3.z’[eJ'1 6 Tena 6.1 OueHKa KOHTPOIIBHBIX PaboT;
Pasnen 7. Temer 7.1, [ HAOJII0ICHUE 3aX0JI0M BBIITOIHCHHS
7.2,7.3. mabopaTopHEIX PadoT;
Pasnen 8. Tema 8.1 - HamucaHue pedepaTos;
OK 07 Paszpen 2. Temsr 2.1., |- openka BbImoaHEHUS n1abopaTopHbIX padoT;
2.2.,23. - OIICHKA MPaKTUYECKUX padboT
Paznen 3. Temnr 3.1., .
32 33, - OILICHKA TE€CTOBBIX 3alaHUMU,
Pasnen 4. Tempi 4.1, | TPOMEKYTOUHAS aTTECTALHUSA
42.,43
Pazgen 5. Temsr 5.1.,
5.2.,5.3.
Pazgen 7. Temsr 7.1,
7.2
Pa3nen 8. Tema 8.1

4.2. KoHTpPO/1bHO-N3MepPHUTeIbHbIE MATEPHAJIbI BKJIYAKOT:
Kounrpoabnas padora no reme «Kunematuka
1 BapuaHT
1.Kakyro ckopocTh mproOpeTaeT aBTOMOOMIIb TpH pasroHe ¢ yckopenueM 0,4 m/c? B Teuenue 10
CEKYH/I, €CJIM HadaibHasi ckopocTh 10 m/c?

2. Mstu OpolieH BepTUKaIbHO BBEPX cO CKOpocThio 10M/c. Ha Kakyro MakCHUMalbHYIO BBICOTY OH
HOJIHUMETCS?

3. Ilpu paBHOMEPHOM JBM)KEHUM Iemexon 3a 4 ¢ npoxoauT myTh 6 M. Kakoil myTe OH mpoiiner
TIPU JIBHYKEHUH C TOU 7K€ CKOPOCTHIO 3a 3 ¢?

4.VpaBHEHWE IBWKCHHS Tela MMeeT BHA: X = 2+2t+t? . Onpenenure Xo; v, a. Haiioure myTs,
NPOMIECHHBI TEMOM 3a Bpems t=2c. 3amuIiunTe ypaBHEHHE CKOPOCTH M TIOCTpoiiTe rpaduk

3aBUCHMOCTH YCKOPEHHS OT BpeMeHH a(t).

5.0npenenure Kakyr0 CKOPOCTh Pa3BUBAET MOTOIMKIUCT 3a 15¢, IBUTAsICh U3 COCTOSHUS TIOKOS C
yckopenuem 1,3m/c”.

6.Teno, nMmerolee HaYaIbHYI0 CKOpocTh 10 M/C, B TeUEHUE MEPBBIX 5 CEKYH/I IBUTACTCS
PaBHOYCKOPEHO € YCKOPEHUEM 2 M/C?, cIelyIoIue JIBE€ CEKYHbl OHO JIBUTAETCSI PABHOMEPHO, a
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B TE€UEHHUE CIEIYIOIINUX TPEX CeKYH] - paBHO3aMEIJICHHO ¢ yckopenueM 3 M/c?. Kakoi u3
HIDKENIPUBEICHHBIX TPa(QHUKOB COOTBETCTBYET JaHHOMY JIBUKEHUIO?

Vi M/ AVy:Me Vi: Mlc

S

Kpurepum onenkn

Kaxmoe mpaBWiIbHO BBHIMOJIHEHHOE 3a/IaHUE OICHHBaeTcs Tpemsi Oamamu. Takum oOpaszom,
MAaKCUMAaJIbHOC KOJHUYCCTBO NCPBUYHBIX 6aJ'IJIOB, KOTOPOC MOJKHO MOJYYUTH HPHU BBIMTOJIHCHUA
KOHTPOJIbHOM paboThl — 18.

«2» - Bemonneno mene 70% 3ananus, Habpano menee 12 6annoB
«3» - Bomonneno70-80% 3ananus, Habpano 12-13 6amios

«4» - Bemomaeno 80-90%3amanus, Habpano 14-15 6anmos

«5» - Bemonnaeno 6omnee 90% 3ananus Habpano 16 6annos u 6omee

TecToBbIC padOTHI
TectoBas padota mo Tteme: JaeKTpoeMKOcTh. KoHeHcaTopbI.
Bapmnanr 1

1. D1eKTpOEMKOCTD TIIOCKOTO KOH/IEHCATOPA 3aBUCHUT
A) OT IJIOIIAIN M PACCTOSTHUS MEKAY TUITACTHHAMH
B) TOnBKO OT paccTOsSHUS MEXTy IIaCTUHAMHU
C) TOABKO OT AUANEKTPUUYECKON MPOHULIAEMOCTH CPEJIbI
D) TonpKo OT M0 ¥ MIaCTUHBI
E) oT muanmekTpuyecKod NMPOHWUIIAEMOCTH CpEAbl, TUIOIIAAN IUTACTHH W PACCTOSIHUS MEXKIY
IUTACTUHAMU

2. Hanpspokenue Ha oOknaakax kouaencaropa 400 B. Ilpu momHOW paspsake KOHAEHcATopa
yepes pe3ucTop B LN MpoXoauT snekTpudeckuid 3apsan 0,4 Kn. Torna sHeprus, BeiaesemMas Ha

pesucTope
A)10Jlx B)80Jx C)160xx D)50 ik  E)25 ik
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3. Hampsbkenune Ha oOkiagkax konaeHcatopa 100 B. Ilpum momHoO# paspsiike KOHAEHcaTopa
yepe3 pe3ucTtop B 1enu npoxoaut 3apsia 0,1 Ki. 3HauuT, 351€KTpoeMKOCTh KOHIEHCATOpa
A)10°® B)10'® C)10°®d D)10°d E)10D

4. TlpocTtpaHcTBO MeXIy OOKIaJKaMU IUIOCKOTO 3apsyKEHHOTO KOHAEHCATOpa 3alloJHHIN
IUAIIEKTpUKOM ¢ €=4. Ecau koHaeHcaTop BCE BpeMsi OCTAETCs MOJKIIOYEHHBIM K HCTOYHUKY
HaInpsDKEHUs, TO SHEPTHs KOHAEHCATOPa

A) yBenuuutesa B 2 paza  B) He usmenurcst  C) ymeHbIINTCS B 2 pasza

D) ymensmmnres B 4 paza  E) yBesmuurcsi B 4 pa3za

5. Ecniu B MJIOCKOM KOHAEHCATOPE YBEIMYWIM PACCTOSHUE MEX]y IUIacCTUHAMH B 3 pasa, a
IUIOIIA b IUIACTUH YMEHBIIWIN B 2 pa3a, TO EMKOCTb KOHJIEHCATOpa

A) ymenbimmnach B 2 paza  B) He usmenmnace  C) yBenuuuiack B 6 pa3

D) yBennuunacs B 3 paza  E) ymenbmmnace B 6 pas

6. DHEprust AIEKTPUUECKOTO MOJIs, CO3/IaBAEMOT0 3apsaMu ( B KOHAEHCATOpe eMKOCThio C
2
_mu

LI’ q cU
w==- W= w===  w="
)W:mgh B) 2 0) 2C D) 2 E) 2
A

7. Kongencarop asnextpoemkocTbio C=10 Mx®, 3apspkeH 1o Hampspbkenus U=10 B. Dneprus
ANIEKTPUYECKOTO OIS KOHJEHCATOpa
A)SIx B)0SwMIx C)Swmx D)15x E)S MIx

8. NUmerotcst koraeHcatopsl eMKOCThio 4 MKD, 5 Mk®D, 10 Mk®d u 20 mxd. Ux obmras eMKkoCcTh
IIPY MOCIEN0BATEIBHOM COEIMHEHNUHN
A)1,7M®d B)1,7® C)1,7a® D)1,70d E)1,7md

Bapmuanr 2

1. be3pasmepnoii BennunHaOM B CU siBnsieTcs
A) AuMdPNeKTpUUYecKas NPOHULIAEMOCTh cpeabl  B) HampspkeHHocTh  C) anekTpudeckuid 3apsij
D) norennuan E) snextpuueckasi mocTossHHAS

2. Emxocts konpgencaropa 6 Mk®, a 3apsax 3:10* Kin. DHeprus 5s1eKTpHYECKOTO OIS

KOHJIeHCaTopa
A)75vIx  B)75x C)7,5mxx D)75kx E)7,5ulx

3. Hampshkenue Ha oOkiagkax konaeHcatopa 100 B. Ilpu momHo# pa3psiike KOHAEHcaTopa
yepes pesuctop B renu npouen 3apsag 10 Kii. EMkocts koHAEHCaTOpa paBHa
A)100®d B)10®d C(C)1000d D)1d E)0,1D

4. DNeKTPOEMKOCTh IUNIOCKOTO KOHJIEHCATOpa MpH ABYKPATHOM YBEIHMUEHUU TUIOIIATH MIIACTUH U
IECTUKPATHOM YMEHbBIIICHUH PACCTOSTHUS MEXIY HUMU

A) yBenmuntces B 12 pa3 B) ymenbmutes B 12 paz C) yBenmuuutes B 3 pasza

D) ymenpmmres B 3 paza  E) He uzmenurcs
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5. Bo3ayuiHslit KOHIEHCATOP 3apsKeH OT UCTOYHWKA HAMpsHKEHUS U OTKIIIoYeH oT Hero. [locie
3TOr0 PacCTOSHUE MEXY IUIACTUHAMU YBEJIWYWIN BABOE. [Ipy 3TOM 3HEpPrust 3JIeKTpuYecKOro
MoJIsl KOH/IeHCaTopa

A) yBenmuminach B 4 paza  B) ymenpmmnace B 2 paza  C) yBenuuuiach B 2 pasza

D) ve m3amennnack E) ymenbmuiace B 4 paza

6. DHEpPrHsl DIIEKTPUYECKOTO TIOJIsA, HE ONPEAENIIETCS 10 (POpMyJIe
2 2
U 2
w=1= = U w=-L w=CY cyU
) 2 q B) 2 C) 2C D) 2 E) 2
A

7. Konnencarop emkoctbto 20 Mk® 3apsbxeH no HampsbkeHus 300 B. Onpenenute sHepruto,
COCPEIOTOYEHHYIO B HEM

A)0,9 ik B)0,5Tx C)0,8Tx D)0,6Jx E)0,7 Ix

8. Ci=Cy=1 Mx®, Cs= 3 Mx®d. OnpenenauTtsb 3MEKTPOEMKOCTh OaTapen KOHAEHCATOPOB.

Cy
A) 5 Mmx®
il G B) 4 Mx®

C, ___—4 ' C) 0,8 Mx®d
_‘ l,__ D) 1,2 Mx®

E) 2,4 mx®

Bapmuanr 3

1. DIeKTPOEMKOCThIO IPOBOAHNUKA HAa3bIBAETCS

A) BenuumMHa, onpezensemMas 3apsioM, KOTOPhIH HEOOXOAMMO COOOLIUTHh MPOBOJHHUKY, YTOOBI
YBEJIMYUTH €r0 NOTEHINAJ HAa €UHULLY

B) ckanspHas BenuumHa, onpeaensemMas paboToi, Heo0OX0AUMOM I IepeMelleH s €JMHUIHOTO
MOJIO’KUTEIBHOTO 3apsia U3 JaHHOW TOUKH B OECKOHEUHOCTh

C) BenmuuuHa, YMCICHHO paBHas 3apsiAy Ha €AUHUILY TUIOIAAN IPOBOJHUKA

D) BenuuMHa, YHCIEHHO paBHas »HHEPrUM, 3aKIIOUEHHOM B  eAuHULE oO0Bbema
AJIIEKTPOCTATUYECKOIO IO

E) BexTopHas BenuurHa, paBHAsI CHJIE, ACHCTBYIOIIEH HA € IMHIUYHBIN TTOJIOKUTEIIBHBINA 3apsi]l

2. EmMxocte xongencaropa 0,25 Mk®, a pazHOCTh NMOTEHUHAIOB Mexay miactuHamu 400 B.
DHeprus KOHAeHcaTopa
A) 4107 Ik B)5102 Ix C)2:1102 Ix D) 6:10% x E)3-10? JIx

3. DnektpoeMKocTh KoHAeHcaTopa C= 5 nd, pa3HOCTh MOTCHIMAIOB MEXy oOKiIaakamu U=
1000 B, Toraa 3apsin Ha KaXKA0H U3 00KIIaIOK KOHIEHCATOpa
A)5-10"°Kn B)10*Kn C)5-10" Kn D) 5-10°Kn E) 10"°Kn

4. Ilnockuil KOHAEHCATOP 3apAJUIN OT UCTOUYHUKA U OTKJIFOUMWIM OT HEro, a 3aTeM 3aIOIHMIIM
JUIJIEKTPUKOM C €=2 W YBEIMYWIN PAcCTOSHUE MEXIy OOJakaMu KOHJEHcaTopa BIBOE.
Pa3zHocTh MOTEHIIMAIOB Ha KOH/IEHCATOPE IIPU 3TOM
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A) yBemmuntcesi B 2 paza  B) yBenmuuutes B 4 paza  C) yMeHbIIHUTCS B 2 pa3a
D) ymenpmures B 4 paza  E) He usmeHUTCS

5. KonpueHcarop mnopkiaroueH K akkyMyssitopy. [lpm  yBeaudeHMM pacCTOSHUS —MEXKIY
IUTACTUHAMU 3HEPrusi KOHJEHcaTopa

A) ymMeHbL1aeTcs

B) He nu3mensiercs

C) cHayasia yMEHBIIIAETCs, 3aTEM YBEITUYUBACTCS

D) yBennuuBaercs

E) cHauana yBenmuuBaeTcs, 3aTeM YMEHBIIAETCS

6. ®opmysa, He COOTBETCTBYIOIAS TAPAJIIETILHOMY COEIUHEHUIO

A) C,U,=C,U,+C,U, B)C:C1+C2+C3 C)q:ql+Q2+Q3

q_9 9@ 9
D)U:UI:U2:U3:const E)U u, U, U,

7. Ecmu 3apsin xonaencaropa 3,2 MmKn, Hanpspkenwe Ha oOxmankax 500 B, to sHeprus
AIIEKTPUYECKOTO OISt KOHJEHCaTOpa Q]

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

el

8. Eciu Ci= C,= Cs5= C4=3 MK®D, TO 2JIEKTPOEMKOCTh 0aTaper KOHACHCATOPOB _CH_

A) 2,25 mx® B)6 Mx® C) 1,5 Mmx® D) 0,75 Mmx®  E) 12 Mmx®

33113111/191 IJIA MPAKTUHYICCKHUX paﬁoT BBIINMOJIHACTCHA 110 BapUuaHTaM

1 BapuaHT 2 BapuaHT
Nel 3anmoJiHUTBH PONMYCKH:

A) Cuna B3aumozeWcTBus IBYX 3apsnoB A) HampsokeHHOCTH 311.1101 B JAHHOM TOUKE

BBIUUCIIACTCS 110 popmyIe. .. , BBIUHUCIIIETCS 110 popmyIie:
rie , TIIe
F-

q- F-

r- E-

k q-

b) Cuna TOKa BBIYUCIISIETCS no b) Cuna Toka Ha y4acTKe LIeNd BBIYUCIIAETCS
bopmye: , T7Ie o gopmyre: , T7e
I- I-

q- U-

t- R-

JlaTb onpeaesienue (pU3MYECKON BeJIMYMHE, BXoAsALIed B popMyJ1y, HAIKMCATH eAUHUILY
u3mepenusi B CH, BekTop MiIm ckaasp.
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Ne2 3anosHUTH TA0IHILY:

1 BapuaHT 2 BapuaHT
A) A)
N I(MA) U®B) R (Ow) N I(MA) U®B) R (Ow)
1 ? 78 2,6 1 ? 360 20
2 100 ? 2 2 750 ? 40
3 500 25 ? 3 120 2,4 ?
B) B)
Ne  pel107 Im)  S(mm®) R (Om) Ne  pel10? Im)  S(mm®) R (Om)
1 1,7 1 0,034 ? 1 7,1 1 0,355 ?

Ne3 OnpenenuTs 0011€e CONPOTUBJIEHHE PE3UCTOPOB
1 BapuaHT 2 BapuaHT
Ri=1,6 Om; R,=4 OMm; R;=6 Om; R,=12 Om R,=7,9 Om; R=1 Om; R;=2 Om; Rs=3 Owm;
R5=4 OM

Komnerennusi 01: Boioop cnoco6oB pemenns 3a1a4 npogeccuoHAIbHOM 1eTeIbHOCTH B
Pa3JMYHBIX KOHTEKCTaX (MH:KeHEePHO-TeXHUYeCKHe, ObITOBbIEe, TEXHOJIOTHYeCKHe
CUTYaIlHH)

3ananue 1. Kontekcr: be3onacHoctsb 1opoxuoro apuxeHus (MH:keHepHbIii)

Cumyayus: Bonutens aBTOMOOMIIS Maccoit 1,5 T ABMKETCs 10 cyXoMy ac(aiabTy co CKOPOCTBIO
72 xm/4. BHe3arHo Ha gopory BeiOeraeT nemexoa. Bpems peakiuu BoauTtens coctasisier 0,8 c.
KoadduumeHT TpeHus: CKoIbKeHUs MIHH 0 cyXxoi acanst — 0,7.

3aoanue: PaccuuTaiiTe IOJHBIN OCTAHOBOYHBIN ITyTh aBTOMOOMIIA. OnpeennuTe, Kakoi u3
CIoco00B JEHCTBHI BOIUTENS (PE3KOE TOPMOKEHUE «B IO WIA TOPMOKEHUE C COXPAaHEHUEM
YOPaBIsiEMOCTH) C TOUKH 3peHus pusuku 6omee s ekTrBeH il MpeA0TBpallleHus Hae3/a Ha
npenstcTBue, U modemy? OTeHnTe, ¢ KaKOH MaKCUMAIIBHON CKOPOCTHIO JTOJKEH ObLIT €XaTh
BOJIUTENb, YTOOBI OCTAHOBOYHBIH IyTh HE MPEBBIIIAT 25 METPOB.

3ananmne 2. Konrekcr: CTponTtenbcTBO M ObIT (TexHoM0rNUecKmii)

Cumyayus: Ilpu cTpOUTENBCTBE 3arOPOTHOTO I0Ma HEOOXOAUMO TOJHSATH Ha BTOPOH 3Tax
(BBICOTA 5 M) OeTOHHYIO TIUTY Maccoi 200 Kr JIsl MepeKphITHs OalTkoHa. Y Bac €CTh BBIOOP:
MCIIONIb30BATh JIETKUN NIEpeIBUKHON KpaH (MOIIHOCTH Jiebenku 1,5 kBT, Bpems pa3BepThIBaHUS
20 MUHYT) WJIK OPTAaHU30BATh MOJIUCIIACT (CUCTEMY OJIOKOB) ¥ IOJHUMATH TUTHTY BPYYHYIO
Opuraznoii u3 4 4enoBeK (Kax bl MOXKET pa3BUBAaTh MOITHOCTH MpuMepHO 0,1 kBT B Teuenwue 5
MUHYT, TIOCJIE Yero TpeOyeTcs OT/IbIX, BPeMsI Ha OpTaHHU3aIMI0 CHCTeMEBI | vac).

3adanue: Paccunrtaiite Bpemsi YUCTOU pabOTHI U MOTHBIE BPEMEHHBIE 3aTPaThl I KasK0TO
crioco6a. CpaBHUTE 3P PEKTUBHOCTH C TOUKH 3PEHUSI CKOPOCTH BBITIOTHEHUS 337291 U
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Tpyno3atpart. Kakoii cmoco0 BbI BeIOEpeTe, €CiH IITUTY HYKHO MOAHITH CPOYHO, a KAaKOH —
€CITU B IPHOPUTETE SKOHOMHUSI (PUHAHCOBBIX CPEICTB HAa apEHY TEXHUKHU?

3ananue 3. Kontekcr: Jnepreruka u JKKX (Ilpodeccuonanbubiii)

Cumyayus: Bbl — HHXEHEP-IHEPTeTHK Ha npeanpusTun. s otoruienus nexa oobemom 5000
M? B 3MMHUM TTEPUOJT UCTIOIB3YETCS AIEKTpHIecKuii koTen MontHocThio 100 kBT. Tapud Ha
AIIEKTPOIHEPTHI0 — 6 py0./KBT 4. Bam npeanoxuimm MoaepHU3UpOBaTh CUCTEMY, YCTAHOBUB
razoBbiit koTen ¢ KITJ1 90% (Ternora cropanus rasa 35 M/Ix/m?, uena raza — 8 py6./m*) u
TEIUIOBOM HACOC THITA «BO3AyX-Boa» ¢ Ko3ddurmentom npeodpazoanus (COP) 3,5,
MOTPEOIISAIONIUI SIIEKTPOIHEPTHUIO.

3aodanue: PaccunrtaiiTe CTOMMOCTb OTOIUIEHMS Liexa 3a 30 1Hel npu KpyriocyTodHOM padore
JUTSL K&KJI0TO U3 Tpex BapuaHToB. Kakoii criocod Hanbosee skoHomuuecku BoiroaeH? Kakue
HKOJIOTHYECKHUE ACTIEKTHI HY’KHO Y4eCTh IPU BBIOOPE MEXKTy Ta30BBIM KOTJIOM H TETJIOBBIM
Hacocom?

3aganue 4. Konrekcr: JlorucTuka u rpysonepeBo3ku (IIpon3BoacTBeHHBII)

Cumyayus: Ha ckiage He00X0IUMO TIEPEMECTUTH TSKENbIN cTaHOK Maccoit 800 kr Ha
paccrostaue 50 MetpoB. Paboune mpesyiaratot 1100 TOJIKATh €ro 1o moiy (Ko3QHUIUEeHT TPeHus
0,5), Tn60 UCTIOIB30BaTh KAaTKU (CTaIbHBIE TPYOBI, IO KOTOPHIM KaTHTCS CTAHOK, KO3 GUITUESHT
Tpenus kaueHus 0,05 cm), 1100 MPUMEHHUTD IEKTPHUYECKYIO JTe0e/IKY, KOTOpasi TAHET CTAaHOK C
MMOCTOSTHHOM CKOPOCTHIO, ToTpeOssist Tok 10 A ot cetn 380 B.

3aoanue: PaccunTaiite crity, KOTOPYIO HEOOXOIMMO MPUIIOKUTH B IEPBOM M BTOPOM CITy4dasiX.
Paccuuraiite MolHOCTD, pa3BuBaemyto nedenkoi, ecnu ee KITJI 80%. CpaBHute dpuznyeckue
YCHJIHSI YelloBeKa U dHepro3aTpaTsl. [Ipennoknure onTUMAaIbHBIN ¢ TOYKH 3peHus 0€30IacHOCTH
U COXPAaHHOCTH 000PYJIOBaHHUSI CIIOCOO.

Komnerennus 07: CoaeiicTBre COXpAaHEHHIO OKPY:KalolleH cpeabl, pecypcocoepeskenue,
3HaHMe KJIMMAaTa, 0epeskIuBoe NMPOU3BOACTBO, AelicTBust B UC

3ananue 5. Kontekcr: JHeprocoepe:xenue (Pecypcocoepekenne)

Cumyayus: B kBapTupe yctaHoBieHsl 20 1aMn HakaquBaHus MOIIHOCTRIO 1o 100 BT, koTopbie
paboTaroT B cpefiHeM 10 5 4acoB B CyTKH. CeMbsl pelaeT 3aMEeHUTh UX Ha CBETOUO/IHBIE JIaMIIbI
MOIIHOCTEIO 15 BT ¢ aHAIOrHYHEBIM CBETOBBLIM ITIOTOKOM. CTOMMOCTE OJHOUM CBETOIUOIHON
namiel — 300 py0., Tapud Ha JIeKTpoIHEpTHIO — 6 py0./KBT 4.

3adanue: PaccunrtaiiTe e:keMeCIUHYIO SKOHOMMIO 3JIEKTPOIHEPruu (B KBT 1) u neHer.
PaccunraiiTe Cpok OKymaeMocTH 3aMeHbl Bcex Jami. OnpeaenuTe, CKOIbKO KIIOTPaMMOB
ycnoBHOTO ToruuBa (1 kr y.T. = 8,12 kB14) 1 ckonbko KyOOMETpOB IPUPOAHOTO ra3a (IHEPrus
cropanus 35 M/[x/M*) MOKHO COKOHOMHUTD 3a TO/I, U KaK ATO MOBJIHUSAET HA YMEHBIIICHUE
BbIOpocoB CO2 (cumtas, 4yTo npu cxxuranuu 1 M raza seigensercs 2 kr CO2).

3ananue 6. Konrexcr: U3menenue kianmara (TasiHue J1eJHUKOB)

Cumyayus: YdeHbsle 00€CIIOKOCHBI YCKOPEHUEM TasiHUS JIeTHUKOB B [ permanauu. Cpensis
TeMmnepaTypa Bo3ayxa 3a jJeTo noBbicuaach Ha 2 °C. [Lnomans gegHuka coctaBiseTt 1,7 MIH KM?,
CpenHsis TONIMHA Jhaa — 1,5 kM. Y nenpHast Tersiora tiaBieHus Jibaa 330 k/[x/Kr, mIoTHOCTH
apaa 900 xr/m3. Cunraiite, 4TO JOMOTHUTEIbHAS TEIJIOBAsi SHEPTUs, MOTy4yaemasi JISTHUKOM 3a
JIETO, MPSIMO MPOIOPIIMOHATIEHA PA3HOCTH TEMIIEPATYD.

3adanue: OueHnre, Kakas IOMOJHUTENbHAS Macca JibJa MOKET PacTaiTh 3a OJIHO JIETO U3-3a
ATOT0 MOBBIIIEHUS TeMIiepaTypbl. Kakoe KOJTMYEeCTBO TeIIOThI MOTPEOOBATIOCH AJIsL 3TOTO?
CpaBHUTE 3Ty SHEPTUIO C TOAOBOM BRIPAOOTKOM 3IEKTPOIHEPTUH B Balllel CTpaHe (Harpumep,
Poccust — okoso 1 100 mupa kBt-4). K kakuMm ri1o0ampHBIM TOCTEACTBHSIM (M3MEHEHNE YPOBHS
MOpsl, aIb0e0 TOBEPXHOCTH) 3TO MPUBEAET?
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3ananue 7. Kontekcr: bepe:xkiauBoe npou3BoacTso (OnrumMu3amus)

Cumyayus: Ha 3aBoJie 0XJaxI€HHe TOTOBOU MPOAYKINH (TOpsure METaUIMUYeCKUE 3ar0OTOBKU
Mmaccoit 100 kr, rermoemkocTs ctanu 500 [x/(kr-°C)) mpoucxoaut Ha Bo3ayxe ot 800 °C no
100 °C. ITorepu Temna B uex coctaBisitoT 100% oT 3Heprun 3aroroBoK, U JETOM 3TO IPUBOIUT K
NeperpeBy BO3ayXa U HEOOXOIMMOCTH BKIIIOUATh AOMOIHUTENIbHBIE BEHTUISTOPBL. MHKeHepsl
MPEUIOKWINA YTHIM3UPOBATE 3TO TEIUIO, HAIIPABUB 3aTOTOBKH B IPOTOYHBIN TEMIO0OMEHHUK,
YTOOBI IOJIOTPEBATh BOY JUIsl OTOIJICHHS OBITOBBIX MOMEIIEHUH 3aBO/IA.

3aoanue: PaccunTaiiTe KOTUYECTBO TETUIOTHI, BBIIEISIEMOE OJTHON 3aTrOTOBKOM MPH OCTHIBAHHH.
CKOJIbKO 3arOTOBOK B CMEHY (8 4acoB) HY»KHO 00paboTaTh, 4ToObI HarpeTh 10 TOHH BOJIBI ¢ 15
°C 1o 45 °C ans cuctemsl otoruieHus1? OueHNTe SKOHOMUIO 3JIEKTPOIHEPTUN Ha 000TrpeBe
OBITOBOK 3a MecsIl (22 pabounx aHs), ecnu 1 kBt 4 cTout 6 py06., a 1 ['kan Tenna (moxyyaemas
ot cxuranus mazyta) crout 2000 pyo6. (1 I'kan = 4,19 T'/lx).

3ananue 8. Kontekcr: Upessbruaitnasi curyanus (Iloxkap)

Cumyayua: B xomHaTte miomaapio 20 M> ¥ BBICOTOM MOTOJIKOB 2,8 M IPOU301IIIO BO3rOpaHue
mebenu. [ToxapHsblil pacuet mpuObLT Ha MecTo. ['opeHue npekpaiaercs Ipyu CHUHKEHUN
KOHIIEHTpAIlMU KUCIIOpoJa B Bo3ayxe 110 15% (nHopmanbhast koHIeHTpanus 21%).

3adanue: OueHnTe Maccy KUCIOpoAa, KoTopasi OyJeT u3pacxo0oBaHa HAa TOPEHHUE K MOMEHTY
camo3aTyxaHusl moxapa (II0OTHOCTh Bo3ayxa 1,29 kr/m?, MaccoBasi 10JISI KHCIIOPO/ia B BO3yXe
23%). 3Has, uro npu ropenun Apesecunsl (ycnoBHo C6H1005) Ha 1 kr maTepuana Tpedyercs
IpuUMepHO 1,2 Kr KUCIOpoja, OLIEHUTE MaKCUMaJIbHYIO0 Maccy cropesuieil mebenu. Kakue
crocoObI TymeHus (Boja, MeHa, yrieKUCIOTHRIN OTHETYIINTENh) OyayT Hanboee 3 PeKTUBHBI
C TOYKH 3peHHs (PU3UKH IpOoIiecca TOPEHHs U ToYeMy?

3ananue 9. Konrekcr: 3arpsizHeHue oxkpyskawomei cpeabl (Pagnanus)

Cumyayus: Ha aTOMHOI 3JIEKTPOCTAHLIUY MTPOU3O0IILIA HEIITATHAS CUTyaIHs, IPUBEAIIAs K
BBIOPOCY painoakTUBHOTO M30ToMa oaa-131 (mepuon moypacnana 8 cytok). Yepes
BEHTHJIAIHIO B aTMoc(epy monaio 10 r 3Toro BemecTsa.

3adanue: AXTUBHOCTH BellleCTBa (YMCIIO PACIaOB B CEKYHIY) MPSAMO MPOMOPIMOHATbHA
KOJINYECTBY aTOMOB M 00paTHO MPONOPIIMOHANIFHA MTEPUOY MosTypacnaaa. Paccunraiite
aKTUBHOCTbH BBIOpOCA B MEPBBIM MOMEHT U yepe3 32 aus. Ha kakoM paccTOSHUM OT CTaHIIUU
CJIeZTyeT BBOJUTD 3aLUTHBIC MEPHI, €CIIM H3BECTHO, YTO 0€30MacHasi MOIIHOCTD 032 U3Ty4EeHUS
HE JI0JKHA TPEeBbIIaTh (JOHOBYIO, @ pacceMBaHuE B aTMOc(epe CHUKaeT KoHleHTpauuio B 100
pa3 Ha KaxIbIi kumomeTp? (YIpOIIEHHO: TOCTPONTE JIOTHUECKYIO IIEMOYKY OT Mepuoja
noJTypacrnaja K peKoMeHIalusIM Mo HOAHON MPOUITAKTHKE).

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

Cumyayusa: B pernone co cpefHel CKOPOCThIO BeTpa 6 M/C MIaHUpPyeTCsl yCTAaHOBUTH
BeTporeHepaTop. MOIIHOCTh BETPOBOTO MOTOKA, MTPOXOASIIETO Yepe3 OMETaeMyI0 TUTONIalb
JonacTel, MpornopuroHaibHa IIOTHOCTH Bo3ayxa (1,2 kr/m?), momaan u Ky0y CKOPOCTH BETpa.
KoadduumeHT ncnonap3oBanus 3HEPTUM BeTpa y Jydiux o0pas3mnoB He npesbimaeT 40% (mpexen
berma — 59%).

3adanue: PaccunTaiite, KaKyro IUIOMIAb TOHKHBI UMETh JIONIACTH BETPOTeHEepaTopa, 4YTo0bI
o0ecreunThb IEKTPOIHEPTUEH TToceNoK, moTpedstonuii B cpearem 100 kBt momHOCTH.
[TpeioxxuTe crocoObl KOMIIEHCAIIUN HECTAOMIBHOCTH BeTpa (aKKyMYJISITOPBI, H3€Ib-
reHepaTop, MaxoBHUKH). OLIEHUTE 3KOJOTHIeCKHi 3 (PEKT OT 3aMeHbI AU3ENBHON
aneKTpocTaHuu MomHocThio 100 kBT, paboTaromeit kpyriaocyTouno (pacxox Tormsa 250
r/kBT1-4, minotHocTh consipku 0,85 Kr/i), Ha BETpOTeHepaTop B epecuere Ha CAKOHOMIICHHBIE
TOHHBI TOILJIMBA U YMeHbIeHHe BbiOpocoB CO2 3a rog.

Bomnpocs! 1J1 TeKyero KOHTpoJisi (YyCTHBIH ONPoOC):
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1.ITapannensHoe coeqUHEHHE PE3UCTOPOB. Pacder cuibl TOKa M HANPSHKEHUS B AJIEKTPUUYECKUX
LeTIAX.

2.3aKkoH coxpaHeHusd 3apsaa. 3akoH KyoHa.

3.PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE [BUKEHUE, 3aKOH PaBHOYCKOPEHHOI'O MPSMOIMHEHHOTO
JIBUKCHHUS.

4.3akoH Oma a1 ydacTka Uenu W 3aMKHyTOM wnenu. CONpOTHUBIEHUE KaK 3JIEKTpUYECKas
XapakTepucTHKa pesucropa. [loHaTrue o cBepXnpoBOIUMOCTH.

5.MexaHunueckue KoiaeOaHHus U UX XapaKTePUCTUKU.

6.Mexanunueckue BonHbl. [lonepeynsie mpoaoabHbIe BOMHBL. CBOWCTBa MEXAaHUYECKUX BOJH.
7.IlocnenoBatenpHOE COEIMHEHUE pE3UCTOpoB. Pacuer cuiabl TOKAa M HaNpsDKEHHUS B
ANEKTPUYECKUX LEMsX.

8.0cHosHbIe nTonokeHuss MKT u ux onbITHOE 000CHOBaHUE. Macca v pa3Mepbl MOJIEKYIL.
9.TennoBoe neiictBue Toka. 3akoH [xoyinsa —Jlenna. KopoTrkoe 3ambikaHue.

10.0cnoBroe ypaBuenue MKT (06e3 BwiBojma). VYpaBuenwe Kunaneitpona- Menzeneesa.
O0OBeqMHEHHBII Ira30BbIA 3aKOH.

11.N3omnporeccel. ['a30BbIe 3aKOHEI.

12.I'padpyku ra30BBIX 3aKOHOB.

13.MarautHOE€ TOJEe Kak oOcoObld Bua Marepud. llocrossHHBIE MarHUTHL. [ 'padudeckoe
M300paxkeHue moyiel mpsiMoro, KPyroBoro Toka M COJICHOU .

14.I3MeHeHne BHYTpPEHHEN SHEpruu Teja IpU TEIIOOOMEHE U MPH COBEPLICHUM MEXaHUYECKOM
paboTHI.

15.9nexTpomarautHas uHAyKuus. OneiTel Dapaznes. 3aK0oH IEKTPOMArHUTHOM MHIYKIUH.
16.11paBumno Jlenna. Poib 31€KTpOMarHuTHBIX MOJIEH B )KU3HU KUBOU MPUPOIBI.

17.I1lepBoe Hauano TepMoaAnHaMUKH. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB .

18.ITonstue ¢aswl BemecTra. Micnapenue u KoHaeHcalus. BiaxxHoCTh BO3ayxa.

19.Mexannyeckoe HanpspkeHue. Buapl nedopmanmii. 3akon ['yka. [lnaBinenue u KpucTamIn3amus.
20.ITepenava u pacnpeaesieHUe FIEKTPOIHEPTUHN B IKOHOMUKE PD.

21.251eKTpOMarHuTHOE TMOJIE M €r0 PAaCIpPOCTPAHEHHUE B MPOCTPAHCTBE B BUIE JIEKTPOMATHUTHBIX
BOJIH.

22.OneKTpOMarHiTHas NpUpoJa CBETa. 3aKOHbI OTpPaXEHUs M mperomiieHus cBera. IlomHoe
OTpa)KeHHUs CBETa U €T0 MPUMEHEHHE.

23.Qucniepcus ceta. Untepdepenmus , nudpaxius ceera . JludpakironHas pemnieTka.

24 1Tpunuun u"epuu. [Ipunuun orHocuTenbHocTH ["anunes. 3akonsl HproToOHA.

25.CBoboHoe nageHus Tei. BiusHue ycKOpeHMii Ha )KUBBIE OPTaHU3MBI.

26.KBantoBas runore3a Ilmanka. KBanToBas Teopusi cBeTa. DHEprus U HMITYJIbC (OTOHOB.
JlaBiieHune cBera.

27.Camounaykuus. UaaykruBHocTs. O. . C caMOMHAYKIMHA. DHEPruss MarHUTHOTO IOJIS.

28 .Buemmnuii hotorddekr. OmbiTel CToneToBa. 3aKoHBI BHEIIHET0 (Gorodddekrra. YpaBHEHUE
OWHIITENHA.

29.1TonsiTHe O BTOPOM Hayaje TepMoAMHAMUKHU. [[pUHIIUTT NEHCTBUS TETUIOBBIX MAIIKH.
30.IToHATHE O KOPIYCKYJISIPHO - BOJIHOBOI NPUPOJE CBETA.

31.0mnbiter Pezepdopna. Mognens atoma Pesepdopma, bopa. IMoctynarer bopa. Usnyuenue u
MOTJIOUIEHUS SHEPTUU aToMOM. Jlazepsl U UX MpUMEHEHHE.

32.Pabora cunsl .Paborta cuiibl Tpenus . Tsxectu. MomHoCTS .

33.JIBmkeHune 3apsKEHHOW YacTUIlbl B MarHuTHOM 1ose. Cuia Jlopenna.

34.CoctaB aroMHbIX sjaep. WM3orombl. SAnepupie cuibl.  JledekT wmacchl. EcrectBennas
PaIMOAKTUBHOCTD U €€ BU/IBI.
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35.PeakTuBHOE IBM>KEHUE .PeakTUBHOE JBUKEHUE B dKUBOU MPUPO/IE.

36./lenenue TsoKenbIX aToMHbIX snep. LlemHast peakuus. Snepubie peaktopbl. ADC . IIpoGnemsl

SJIEPHON SHEPTeTUKH. 3allluTa OT pagualiH.

37 Snepunas ©Oe3omacHocth ADC. TepmosimepHbIi CHHTE3 UM YCIOBHS €r0 OCYIIECTBICHHS.

[Ipobnema TepmosiiepHO# YJHEPTreTUKH. Sapa 3Be3/1 KaK €CTECTBEHHBIN TEPMOSIEPHBIA PEaKTOP.
38.®dusnka - Hayka o mpupoxae. ba3oseie (puzmueckue BenmuuHBL. Marepus ,ee BUABI U (HOPMBI

JIBUYKCHHUSL.

39.MarauTtHas UHAYKIKUA ./[elicTBMEe MArHUTHOTO TOJIsl HAa MTPOBOJHUK C TOKOM. 3aKOH AMIiepa.

40.BHyTpeHHsIsl SHEPIUs UEaIbHOTO rasa.

41.IlpaBuna cmemeHUs.  3aKOH  paJMOaKTUBHOTO  pacmana. buojormdeckoe neicTBUE

PaAMOaKTUBHBIX U3ITyUEHUH . SIiepHbIe peaKIiH.

42 MexaHn4ecKkoe JBUKEHHE. XapaKTEPUCTUKN MEXAHUYECKOTO IBUKEHUS.

43 .Mexannyeckast paboTa 1 MOIITHOCTh OPraHU3Ma YeJIOBeKa.

44 ITocTOSHHBIA 3JEKTPUYECKUA TOK M ero xapakrepuctuku. DJIC, BHEMIHUNH M BHYTPEHHHM
YYaCTKHU [ENH ,HaMPsHDKEHUS Ha 3TUX Y4acTKaXx Leru.

45.9nexrpuueckoe nosie. HanpsokennocTs. ['paduueckoe n3o0pakeHue dJEKTPUIECKHUX TTOJICH .
46.3akoH BcemupHOro TtsaroreHus. HesecomocTb. OCOOEHHOCTH TMOBEICHHS 4YelOBEKa npu

neperpyskax u HEeBECOMOCTH.

47.9nekTpoeMKoCTh MpoBoAHMKA. KoHaeHcaTopbl. EMKOCTH MIIOCKOTO KOHAEHCATOpa. DHEPrus
ANEKTPUYECKOTO TOJIS.

48.1TonHas MexaHU4YeCKas SHEPTrun. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

49 . Vimnynwse cunbl. IMnysibe Tena. 3aMKHyTasi CUCTeMa. 3aKOH COXPAaHEHUS UMITYJIbCa
50.ITorennman. Hanpsokenue. [IpoBOIHUKY U AUAIEKTPUKH B SJIEKTPUUECKOM IIOJIE.

KpuTepun oieHKHM yCTHBIX OTBETOB CTYCHTOB

Ounenka «5» cTaBUTCS, €CIM CTYIEHT: l) MOJHO M apryMEHTHPOBAHO OTBEYAET IO COJEP>KAHUIO
3ajaHus; 2) oOHapyXKMBaeT MOHMMAaHUE MaTepuaia, MOKeT 00OCHOBAaTh CBOU CYKICHHS, IPUMEHHUTD
3HAHUS Ha TMPAKTUKE, NPUBECTH HEOOXOAMMBbIE MpPHUMEPHl HE TOJIBKO IO Y4YeOHUKY, HO U
CaMOCTOSITENILHO COCTABJICHHBIE; 3) U3JIaraeT MaTepual Mociae10BaTeNIbHO U MIPaBUIIBHO.

Ouenka «4» CTaBHUTCS, €CITU CTYACHT JAeT OTBET, YJOBIECTBOPSIOMIUI TeM e TpeOOBaHHUSIM, YTO U
JUTSI OLIGHKH «5», HO J0IycKaeT 1-2 ommOKu, KOTOPBIE caM K€ UCTIPABIIsET.

Ouenka «3» CTaBUTCs, €CIU CTYJCHT OOHapyXXHBAaeT 3HAHWE U MOHMMAaHUE OCHOBHBIX IOJOXKEHUMH
JAHHOTO 33JaHus, HO: 1) W3Nmaraer marepuasl HEMOJHO U JONMYCKaeT HETOYHOCTH B OINpeAeSICHUU
MOHATUH WK (OPMYIIHPOBKE MPABUIT; 2) HE YMEET JOCTATOYHO TITyOOKO U JJ0Ka3aTelbHO 00OCHOBATH
CBOM CYXXICHMS M IPUBECTU CBOU MPUMEPHI; 3) M3JIaraeT MaTepuaj HEMoCIeA0BaTENbHO U JIOMYCKaeT
OLIHOKH.

Onenka «2» CTaBUTCS, €ClIM CTYACHT OOHapyXKMBaeT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE
3aJjaHue, JIOMyCKaeT OMMOKU B (OPMYJIHPOBKE ONPENCIICHUH U MPaBUJI, UCKAXKAIOIIUE MX CMBICI,
OecropsiIouHo U HeyBepeHHO wuznaraeT marepuan. OrneHka «2» OTMeYaeT TaKue HEJOCTaTKU B
MIOJTOTOBKE CTYAEHTA, KOTOPBIE SIBIISIFOTCSI CEPbE3HBIM IPEMSATCTBUEM K YCIEIIHOMY OBJIAJCHHUIO
MOCIIEAYIOIUM MaTepUaIOM.

Tembl 1151 pedepaTos:

1. Beigaromumecst OTkpbeITHS B pusnke 20 Beka

2. K uctopuu OTKpPBITHS 3aKOHOB COXPAHEHUS.

3. 3aKoHbI coXpaHeHus B «MexaHHUKe».

4. O6 ucropuu pa3BuTus « Teopun OTHOCUTEITLHOCTHY.
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5. Iapagokc Oau3HE0B — MU} WK PEATLHOCTb.

6. «Teopun OTHOCUTENLHOCTHY» HA COBPEMEHHOM JTarle.

7. OnbiT MalikenbcoHa 1 Mopiu B «Teoput OTHOCUTENBHOCTHY.

8. OnbIT ®u30 n «CrenuanbHas TEOPUSI OTHOCUTEIbHOCTIY.

9. Ot npeobpazoBanwmii ["ammies kK npeodpazoBanusM JlopeHma.

10. Ot A. Ilyankape 10 A. DiHIITEHHA.

11. CoBpeMeHHasi TeOpuUs rpaBUTAIUH.

12. MonexynspHO-KHHETHYECKasi TEOpUsl ra30B.

13. Teopema bonbiiMana 0 paBHOMEPHOM paclpeIeIeHUH SHEPTHH 110 CTETIEHAM CBOOO/IBI.
14. Knaccuueckas cratuctuka bonbsimana.

15. KBanToBsle ctatuctuku {rupaka u boze-DiiHmTeiiHa.

16. 3nauenne pacupeaenenus [ n66¢ca st CTaTUCTHUECKON PU3UKH.
17. Pacnpenenenue MakcBena 1o ckopocTsM. 18. YpaBHeHHME COCTOSIHUS HeaJbHOro rasza. 19.
VYpaBHEHHE COCTOSHUS PEATBLHOTO rasa.

20. OcoGeHHOCTH OMUCAHUS )KUJIKOTO COCTOSTHUS BEIIECTBA.

21. OcoGeHHOCTH OMUCaHUST KPUCTAJUTMYECKOTO COCTOSIHHSI BEIIECTRA.
22. ®eHOMEHOJIOTMYECKask TepMOIMHaMKKa. Havana TepMoiIMHAMUKY.
23. Iuxn KapHo B k1accuyeckoil TepMOJUHAMUKE.

24. CTaTUCTUYECKHI XapaKTep BTOPOTO 3aKOHA TEPMOJIUHAMUKH.

25. OCHOBHBIE MOJOXKEHUSI HEPABHOBECHON TEPMOAMHAMUKH.

26. Ousnueckas KUHETHKA.

277. DeHOMEHOJIOTHYECKOe ONMCaHue SBIeHUs 1updy3un.

28. ®eHOMEHOIOTUYECKOE OMICAHNE SIBJICHUSI BHYTPEHHETO TPEHHUSI.
29. ®eHOMEHOJIOTMYECKOE OMMCAHNE SBJICHHS TEIIONEPEHOCaA.

30. Teopema I'aycca B 35ieKTpOMarHeTu3Me.

31. Onucanue CBOMCTB BEKTOPHBIX MOJIEH.

32. OnucaHue CBONCTB IUAJICKTPUKOB.

33. CerHeTodIeKTPUKU B TEXHUKE.

34. OcHOBHBIE 3aKOHBI IIOCTOSIHHOT'O TOKA.

35. CBepXIpoBOIUMOCTb.

36. CynepuoHHas MPOBOANUMOCTE M CYNIEPUOHHBIE TPOBOJIHUKH.

37. 30HHas TeOpHs TBEPAOIO Tea.

Kpurepun ouenku pedepara:

O6bem pedepata moKeH OBITh He MeHee 12-18 cTp. MalIMHOMKMCHOTO TeKcTa (aHajgor —
KoMmbloTepHBI TekcT TimeNewRoman, pasmep mpudra 14 yepe3 monTopa HMHTEpBasa, MepBas
cTpoka orctyn 1,25), BKIIFOYasi TUTYJIbHBIH JIUCT.

OrneHKa «OTJIUYHO» BBICTABIISETCS, €CIIM paboTa CTy/ICHTa HANMCaHAa TPAMOTHBIM HAYYHBIM SI3BIKOM,
UMeeT YETKYI0 CTPYKTYpy M JIOTUKY H3JI0XKEHHs, TOYKa 3pEHHs CTyJeHTa OO0OCHOBaHa, B paboTe
MPUCYTCTBYIOT CCHUIKM Ha HAy4HbIE HM3JaHUS , MHEHHUS HM3BECTHBIX YYEHBIX B JaHHOW 00JacTu.
CryneHT paboTe BBIIBUTaeT HOBbIE UJEU U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIU3HPOBATh
MaTepua.

OrneHKa «XOpOILI0» BBICTABISETCS, €CIM padoTa CTy/AEHTa HAlKCaHAa TPAMOTHBIM HAYYHBIM SI3BIKOM,
UMeeT YETKYIO CTPYKTYpy W JIOTUKY H3JI0XKEHHS, TOYKAa 3PEHHUs CTyJeHTa OO0OCHOBaHa, B paboTe
MIPUCYTCTBYIOT CCHUIKHM Ha HAy4YHBIEC W3/IaHUSI, MHEHHS U3BECTHBIX YUEHBIX B JAHHOW 00JIACTH.

O1neHKa «y/IOBJIETBOPUTENbHO» BBICTABIISIETCS, €CJIM CTYACHT BBINOJIHWI 3a/JaHHe, OJHAKO HE
MIPOJIEMOHCTPHUPOBAN CIIOCOOHOCTh K HAYYHOMY aHajlM3y, HE BBICKa3bIBal B pabOTe CBOEro MHEHHS,
JOITYCTHUJI OIUMOKY B JIOTHYECKOM 0OOCHOBaHUH CBOETO OTBETA.
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OneHka «HEyI0BJIECTBOPHTEIbHO» BBICTABISAETCS, €CJIIM CTYACHT HE BBIIOJHUI 3aJaHUE, WIU
BBITTOJIHWI €r0 (JOpMaibHO, OTBETHII HA 33JJaHHBIM BOIPOC, TIPY 3TOM HE CChUIAJIICS HA MHEHUS YUEHBIX,
HE TPAKTOBAJ M3JI0KEHHBbIE (aKThl, HE BBICKA3bIBAJl CBOEr0 MHEHHs, HE MpPOSBUII CHOCOOHOCTh K
aHaJM3y, TO €CTh B IIEJIOM I1eJib pedepara He JOCTUTHYTA.

Kpumepuu oyenku nabopamopnuix pabom
Ne IToxa3zaTeab oneHKH Onenka
n/
n
1 Odopmrnena nadoparoprasi padoTa ¥ MOJIy4IEeH JOITYCK
CoOpaHa cxema KCIIepUMEHTATbHON YCTaHOBKH.
CraenaHbl HEOOXOAUMBIC H3MEPEHHUSI 3a4TEHO
[IpoBeneHbI HEOOXOAUMBIC PACUETHI
OdopmieH otder o 1abopaTopHoii padore
YcnenrHas 3anmra padoTh
He opopmnena naboparopHast paboTa HO HOTYYEH AOMYCK. He 3aureno
He coOpana cxema SKCiepuMEHTaIbHON YCTaHOBKH.
He cnenanbl He 00X0MMbIe H3MEPEHHUS
He mpoBeneHbI HEOOXOIMMBIEC PACUETHI
He odopmiten otuet o tabopaTopHoii paboTe
He yOenutenpHas 3ammra paboThI

oOUhEWNPEINE LD =

Bonpocul ona donycka k evinonanenuro 1abopamopHuix pabom
1. lenb paGoTHI.

Kakoe siBienue nzydaercs B padore.

Kakwue 3axoHbI H3y4aroTcs B paboTe.

Kakue pusnyeckue BeTUUUHBI ONIPEACIISIIOTCS B padoTe.

BriBoa paboueii hopmybl.

[Mopsiok BeIMOTHEHUS PabOT.

Mertouka NpoBEICHHS U3MEPEHU.

Onucanue SKCIIEPUMEHTATFHON YCTAHOBKH.

o NS R W N

Bonpocwi ona 3awumel 1abopamophuvix pabom
Jliis 3amuThl 1a00paTOpHBIX pabOT HEOOXOIUMO:

a) B TeTpaau AJs JIAOOPAaTOPHBIX pabOT BBHIMOJIHUTH OOPAaOOTKY pe3yJIbTaTOB
M3MEPEHUH B COOTBETCTBUU C 3aJ]aHHEM.

0)IOrOTOBUTh OTBETHl HA BOINPOCHI [UI CAMOKOHTPOJIS, COOTBETCTBYIOLIME BOIpPOCAM IIO
UCCIICIOBaHHBIM B J1a00OpaTOpHOI padoTe sSBICHUAM

5.YCJIOBUSA PEAJIM3ALINU ITPOT'PAMMBI IUCIHHUATIJIMHBI

5.1. lns peanmzanuu nporpaMmbl y4eOHOW AUCIUTUIMHBI JOJDKHBI OBITH MTPEIyCMOTPEHBI
CJIEYIONIHE CIeHaIbHbIe TOMEIICHHUS:

O6opynoBaHue yueOHOT0 KaOMHETa!

1. udposas nadoparopust Mo GU3NKE IS YIUTEIS;

2. Hudposas madoparopus o GU3MKE I YICHUKA;

3. Becbl TeXHHYECKHE C pa3HOBECAMU;
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4. KoMIuiekT ass 1abopaTOpHOTo MPaKTUKyMa 10 ONTHKE;

5. KomruiexT i 1abopaTopHOro MpaKTUKyMa 10 MEXaHUKE;

6. Kommuiekt qis 5abopaTOpHOro TMpakTUKymMa IO MOJIEKYJSIpHOM  (u3uke u
TEPMOJIMHAMUKY;

7. KommuiekT 1t 1abopaTOpHOTro MPaKTHUKyMa MO 3JEKTPUUECTBY (C TEHEPATOPOM);

8. Komrmuiekt mnsi w3ydeHUS BO30OHOBISIEMBIX WMCTOYHHUKOB DJHEPIHH (CONHEYHOM,
BETPOBOM PHEPTUU, OMO-, MEXaHHUUECKON 1 TEPMOIIEKTPUUECKON SHEPTEeTHKN);

9. Ammepmetp 1ab0paTOPHBIif;

10. BonbT™meTp 1abopaTOpHBIif;

11. Komopumetp ¢ HabOpoM KaJOPUMETPUUYECKUX TEI;

12. TepmomeTp 1a00paTOPHBIN;

13. KoMruiekT i W3y4eHHs] OCHOB MEXaHWKH, ITHEBMATHKH W BO300OHOBISIEMBIX
HMCTOYHUKOB dHEPTUU;

14. bBapomeTtp-aHepou/;

15. biok nuTaHus peryJInupyemMblid;

16. Be6-kamepa Ha MOJABUKHOM ILTATHUBE;

17. Buneokxamepa /i pabOThI C ONITHYECKHUMH TPUOOPaMH;

18. I'enepatop 3ByKOBOI;

19. T'urpometp (ICUXpOMETP);

20. I'py3 HaOopHBI;

21. JlunaMOMETp IEMOHCTPAIIMOHHBIN;

22. KoMIJIEKT OCY/Ibl IEMOHCTPAIMOHHON € TPUHAJICKHOCTSIMU;

23. MaHOMETp KUJIKOCTHON AEMOHCTPAIlUOHHBIN;

24. MeTp neMOHCTPALIMOHHBIN;

25. MUKpPOCKOI JEMOHCTPALIMOHHBIN;

26. Hacoc BakyymHbIi1 KoMoBCKOTO;

27. CTOnuK O IbEMHBIN;

28. llITaTuB AEMOHCTPALMOHHBIN (HPU3NIECKHIA;

29. DNIEeKTPOIUINTKA;

30. Habop 1eMOHCTPAIIMOHHBIN 110 MEXaHUIECKUM SIBIICHUSIM;

31. Habop neMOHCTpaIMOHHBIH 110 IMHAMUKE BpalllaTeIbHOTO JBUKCHHUS,

32. Habop 1eMOHCTPAIIMOHHBIN 110 MEXaHUIECKIM KOJICOAHUSIM;

33. HaGop meMoHCTpaIlmOHHBIN BOJTHOBBIX SIBJICHU;

34. Begepko Apxumena;

35. Mastauk Maxkcsenna;

36. Habop Ten paBHOTO 00bEeMa;

37. HabGop Ten paBHOM MacChI;

38. [Tpubop i JeMOHCTpaIUK aTMOC(EPHOTO JTABICHHS;

39. IIpu3ma, HaKJIOHSIOLIASACS C OTBECOM;

40. Ppruar 1eMOHCTpaAIIMOHHBIH;

41. Cocybl COOOIIIAOIIHECS;

42. CrakaH OTJINBHOM JIEMOHCTPALIMOHHBII;

43. Tpyoxa HeroTOHa;

44. Map ITackans;

45. Habop 1eMOHCTpaAIMOHHBIN 110 MOJICKYJIAPHOH (PU3HKE U TETUIOBBIM SIBIICHUSIM;

46. Habop 1eMOHCTpAIIMOHHEIH 110 Ta30BBIM 3aKOHAM;

47. Habop Kanusuisipos;

48. TpyOka aJist AEMOHCTPAIUY KOHBEKIIMU B KHUIKOCTH;
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49. [lunuHpEl CBUHIIOBBIE CO CTPYTOM;

50. Iap ¢ koabIOM;

51. BEICOKOBOJIBTHBIN NCTOYHHK;

52. T'enepatop Ban-ne-I'paada;

53. Jlo3umerp;

54. KaMepTOHBI Ha PE30HAHCHBIX SIUKAX;

55. Kommuiekt npuOOpOB W NPHUHAMICKHOCTEH I JEMOHCTPAIlMM  CBOWMCTB
AJIEKTPOMATHUTHBIX BOJIH;

56. KommuiekT npubopoB it U3y4YeHHs IPUHIUIIOB paUoNpUeMa U paauornepe1ayu;

57. KOMIUIEKT IpOBOIOB;

58. Maruut ayrooOpa3HbIii;

59. Maraut nojocoBoil 1IEMOHCTPAIMOHHBIH;

60. MamuHa snekTpodopHasi;

61. MasTHHUK 3JIEKTPOCTaTUYECKUIL;

62. HaGop mo n3y4eHnto MarHuTHOTO TTOJIS 3eMJTH;

63. HabGop 1eMOHCTPAIIMOHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

64. HaGop neMoHCTpaIimOHHBIN 110 TIOJYIPOBOTHUKAM;

65. HaGop 1eMOHCTpaIlMOHHBIN IO TIOCTOSSHHOMY TOKY:;

66. HaGop meMoHCTpaIiMOHHBIN 0 3JIEKTPUIECKOMY TOKY B BAaKyyMe;

67. Habop 1eMOHCTPAIIMOHHBIN 110 3JIEKTPOIUHAMHUKE;

68. HabGop st AeMOHCTpalii MarHUTHBIX TTOJICH;

69. HaGop [1s1 1eMOHCTpAIUH SJEKTPHUSCKUX TIOJICH;

70. TpaunchopmaTop y4eOHBIH;

71. I1anouka CTEKIISTHHAS;

72. ITanouka >00HUTOBAS;

73. ITpubop Jlenma;

74. CTpenky MarHUTHBIE Ha IITaTUBAX;

75. CynraH 3J1eKTpOCTaTUYECKUH;

76. IITaTUBBI U30JUPYIOLIUE;

77. DNeKTpOMarHuT pa30opHBIi;

78. HaGop neMOHCTpaIMOHHBIN 10 TEOMETPUIECKOM OITHKE;

79. Habop 1eMOHCTPAIIMOHHBIH 110 BOJTHOBOW OIITHKE;

80. CIeKTpOCKOM IBYXTPYOHBIH;

81. Habop criekTpaibHBIX TPyOOK ¢ HCTOYHUKOM MUTAHHS;

82. YcranoBka st uzyueHus Gorodddekra;

83. Habop neMOHCTpaIOHHBIH 10 MTOCTOSTHHOM [1nanka;

84. KoMIuIeKT HarlsgHbIX TOCOOUM JJI TOCTOSIHHOTO UCIIOJIb30BAHMUS;

85. Kommutekt nmoptpeToB aisi ohopmiieHus: KabuHeTa;

86. KoMIuiekT 1eMOHCTpaIMOHHBIX YUeOHBIX TAOJIHII.

[Tpu Hanmumu HEOOXOOUMOTO 00OpPYIOBAHUS 3aHATHUS MO (U3UKE B HEKOTOPHIX CIydasx
MOTYT TIPOBOAWTHCS B UMEIOMIMXCSA B 00pa30BaTeNbHONW OpTraHU3AlUA MACTEPCKUX HIU
1ab0paToOpHUsIX.

6.UndopmanmonHoe odecredeHue peaau3anun NPporpamMmmbl

JIns peanu3auuu TpOrpaMMbl  OMONMMOTEYHBIH (GOHA 00pa30BaTENbHON OpraHU3aLUuU
YKOMIUICKTOBaH II€YaTHBIMH W/WJIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE M HH(MOPMALMOHHEIE
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pPECypChbl, PCKOMCHIAOBAHHLIC I HCIIOJIb30BAHHA B 06pa30BaTeJ’ILHOM nponecce, HE CTaplic
IIATH JIE€T C MOMCHTA U3 JaHU.

6.1. OcHoBHBIEC U3IaAHUS

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

2. JlorBunenko, O. B., ®usuka. IIpaktukym: yue6Hoe mocodue / O. B. JlorBuneHKo. —
MockBa: KunoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8. — URL:
https://book.ru/book/950216. — TekcT: 31eKTpOHHBIH.

6.2. OcHOBHBIE YJIEKTPOHHbIE HCTOYHUKH
Dnexkmponnbvie pecypcol
https://znanium.ru/
https://book.ru/

6.3. JlonmotHUTEIbHbIE HCTOYHUKH (1puU HeobXooumocmiu)

1. Kysnmenop C. W., Dusumka: Mexannka. MexaHH4deckue KoJeOaHUS ¥ BOJHEIL
MonekynspHas ¢usuka. Tepmoaunamuka: Yuebnoe nmocooue / C.U. Ky3Henos. - 5-e uzn., ucnp.
" O - M.: By3zoBckuii y4eOHUK: HUILI NHOPA-M, 2020. -
https://znanium.ru/catalog/document?id=395664
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