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1.0BIIIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI TUCIHUATIIAHBI
PU3UKA

1.1 MecTo 1McUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

YueOnast aucuurinHa « DU3nKa» SBISIETCS 00s13aTEIBHOM YacThI0 0011e00pa30BaTEILHOTO
[IMKJIa OCHOBHOW TpOo(ecCHOHaIbHON 00pa30oBaTEIbHOM MPOTrpaMMbl 10  CIICIIMATIBHOCTH
43.02.16 TypusM u rocTeIpUUMCTBO

PabGouast mporpamma AuCIUIUIMHBI pa3paborana B cooTBeTcTBUU ¢ DPI'OC cpemnero
obmero o6pazoBanus ¢ yderom @PI'OC CIIO mo cnemmansHoctu 43.02.16 Typusm u
rOCTENIPUUMCTBO

Jucuumunza HampasieHa Ha popmupoBanue OK 1o crenuanbHOCTH:

Koo Haumenoeanue komnemenyuu
KoMnemenyuu
OK-01 BeiOupare crmocoObl  pemieHHst 3agad  Mpo(ecCHOHANBHOW  AEATeTbHOCTH
OPUMEHHUTENBHO K pa3IMYHbIM KOHTEKCTaM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKpYXAloUlel cpenbl, pecypcocOepekeHuto,
OPUMEHATh 3HaHUS 00 M3MEHEHUWH KIMMaTa, MPUHLIUIBE OepekIMBOro
IPOM3BOJICTBA, YPHEKTUBHO JICHCTBOBATH B UPE3BBIYANHBIX CHTYAIIUSIX

1.2. Henu u niiaHupyembie pe3yabTAThl 0CBOCHUS TUCHHUIINHBI:

[lenu IUCUUIUINHBL:

Coneprxanne mporpaMMmbl 001I€00pa30BaTEIHFHOM AUCIMIUIMHBI PU3HMKa HAMpaBlIeHO Ha
JOCTHKEHHE CIEAYIOUIUX LENEH:

* ¢opMupoBaHue y 00y4yaroUMXcsa YBEPEHHOCTH B LIEHHOCTH 00pa3oBaHMsl, 3HAUUMOCTHU
¢u3nueckux  3HaHMH A COBPEMEHHOI'O  KBAJM(HUUIMPOBAHHOIO  CHELMANINCTa  TNpH
OCYIIECTBIIEHUU €T0 MPOPEeCCUOHATbHOMN AEITeIbHOCTH;

* (opmupoBaHHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

* oOBIaJeHHE crneunUuyecKkol cucTeMoil (U3NYECKUX TMOHATUH, TEPMUHOJOTHEH U
CHUMBOJIUKOM;

* OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHME OCHOBHBIMH METOAAMM HAYYHOI'O IO3HAHHUS NMPUPOIBI, UCIOJIb3YEMBIMHU B
¢uzuke (HaOnoeHUE, ONMUCaHWe, W3MEpPEHUE, BbIABMKEHHME THIOTE3, IPOBEICHHE
HKCIIEPUMEHTA);

* OBJAJICHHE YMEHUSIMH 0OpalaThiBaTh JaHHbIE SKCIIEPUMEHTA, OOBSACHATH MOITYUECHHbIE
pe3yJbTaThl, yCTAaHABIMBATH 3aBUCUMOCTU MEXIY (QU3NYECKUMHU BEJIMYMHAMHU B HAOIII0JaeMOM
SIBIIGHUY, JI€1aTh BHIBOJIBI;

* (opmupoBaHue yMEeHHUs peuiaTh (U3NUYECKUe 3aa4l pa3HbIX YPOBHEH CI0XKHOCTH;

* pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJlbHBIX M  TBOPYECKHX
croco0OHOCTeH B mpolecce NpuoOpeTeHust 3HaHUN ¢ MCTOJIb30BAHUEM PA3IMUHBIX HCTOUHUKOB
nHbOpMallMl M COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTHM; yMeHHH (QopMyaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TO3UIMI0 MO OTHOIIEHUIO K (usnueckoid uHpopmanuy,
MOJTy4aeMOM U3 pa3HbIX UCTOYHHUKOB;

* BOCHHMTaHHUE YyBCTBA TOPJOCTH 32 POCCHUICKYIO (PU3NYECKYIO HAYKY.

1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHMSI 0011e00PA30BaTEJbHON AHCHMILINHBI B

cootBercTBUM ¢ PI'OC COO
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OO0mme (IMYHOCTHBIE H MeTAaNpeAMeTHbIE) Pe3yJIbTaThI

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

- TOTOBHOCTb K aKTUBHOM ACATCIIbHOCTH TEXHOIOTHYECKON M COHI/I&J’IBHOI\/'I HaITpaBJICHHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIbHO  BBINOJHATH — TaKylo
NeSITeTTLHOCTD;

- HHTEpEeC K pa3In4yHbIM chepaM npodeccHOHATBHOM J1eTeTbHOCTH,

OsJiaieHHe YHUBEPCAJBHBIMH Y4e€OHBIMH MO3HABATEIbHBIMU J1€HCTBUSAMMU:

a) 6a30Bble JOrMYECKUE JeHCTBUS:

- CaMOCTOATENFHO (OPMYITHPOBATh W AKTyaJIM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IMPU3HAK MW OCHOBAHHA OJId CPpAaBHCHMHA, Knaccn(bm(aunn n
00001IeHUS;

- OTIPENICIISITD N IeATEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHIKCHHUS;

- BBISIBJIATH 32aKOHOMEPHOCTHU M IIPOTHUBOPEUHS B pACCMAaTPUBAEMBIX SBICHUSIX;

- BHOCHUTHL KOPPEKTHBBI B [JACATCIBHOCTH, OICHHMBATHL COOTBETCTBUC PCE3YJIbTATOB MLCIIAM,
OLIEHUBATh PUCKH MOCIE/ICTBUI NeATEIbHOCTH;

- pa3BUBATh KPCATUBHOC MBIIIJICHUC IMTPHU PCIICHUHN ) KU3HCHHBIX HpO6J'IeM

0) 6a30BBIE UCCIIEIOBATEIBLCKUE ICHCTBUS:

- BJaACTh HaBbIKaMH y‘le6H0-HCCHeI{OBaT€J'IBCKOfI n HpOCKTHOI\/’I ACATCIIbHOCTH, HAaBBbIKAMU
pasperieHus npooiem;

- BBIBJIATHh IPUYIWMHHO-CIICACTBCHHBIC CBA3H U AKTyaJIM3UPOBATH 3aa4y, BbIJIBUT'ATh TUIIOTE3Y €€
peleH s, HaXOAUTh apIyMEHTHI JUIs J0Ka3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUH PEILICHUS;

- aHAJIM3MPOBATH MOJIyUYECHHBIE B XOJIC PELICHHUS 3a/1a4M pe3yJIbTaThl, KpUTUUECKU OL[EHUBATh UX
JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETh IEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH )KU3HEAESTEIbHOCTH;
- YMETbh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

- BBIJIBUT'aTh HOBbIE UJIEH, TIpeAJIaraTh OPUrHHAIBHBIC TOIXObl M PEILICHMS;

- CIIOCOOHOCTh UX HCIOJI30BAHUS B TO3HABATEIBHON U COLUAIbHOM NMPAKTHUKE

B 00/12cTH HeHHOCTH HAYYHOI0 O3HAHMSA:

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOILECTBEHHOM NpPaKTUKH, OCHOBAHHOTO Ha AMAJOre KyJIbTYyp, CIIOCOOCTBYIOIIErO
OCO3HAHHIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpILEHCTBOBAHHME S3bIKOBOM M YUTATENbCKOH KyJIbTYyphl KaK CpPEACTBA B3aHMMOACHUCTBUS
MCXKAY JIOAbMU U IMTO3HAHWA MHPA,

- OCO3HaHWE IIEHHOCTH HAayYHOW JesTeIbHOCTH, T'OTOBHOCTh OCYILECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENIBCKYIO IEATEIbHOCTh UHANBUYAIbHO U B IPYIIIE;

OBJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1I€HCTBUSAMH:

B) pabota ¢ uHpopmanuei:

- BJIaJIeTh HaBBIKAMU IOJYyYEHHUs MHPOPMALMU U3 UCTOUHUKOB PA3HBIX THUIIOB, CAMOCTOSTENEHO
OCYILECTBIIATh TIOMCK, aHAIM3, CUCTEMATH3AIMI0O W WHTEPIPETANNI0 WHPOPMAIUN Pa3THIHBIX
BUJIOB U (pOpPM IpeCTaBICHHUS;

- cOo3JaBaTh TEKCTHl B Pa3IMYHBIX (popMaTax € y4yeTOM Ha3HaYeHUs MHPOpMAIUH U LIEJIeBOU
ayJUTOPUH, BEIONPAst ONTUMAIIbHYIO (POpMY MpEJICTABICHHS U BU3yaTU3alUH;

- OOCHHUBATH OOCTOBCPHOCTH, JICTUTHMHOCTH I/IH(bOpMaHI/II/I, €€ COOTBCTCTBHC IIPAaBOBBIM H
MOpPaJIbHO-3TUYECKHM HOpMaM;
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- WCIIOJIb30BaTh CPENICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pPEUICHUH
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3aIMOHHBIX 3aJa4 ¢ coOJI0feHHEeM TpeOoBaHUI
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEKEHUS, TTPABOBBIX U ITUUYECKUX
HOPM, HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOPMAIUH, HHPOPMAITMOHHOW 06€30MacHOCTH
JUYHOCTH

B 00.1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

- CIOCOOHOCTH OIICHWBATh CUTYAIllMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTHPYSCH Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/Jla B IOCTPOECHUE YCTOHUMBOTO Oy IyIIero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOAMUTENSM M (WJIM) OPYTMM WI€HAM CEMbU, CO3JIaHUIO
CEMbU HAa OCHOBE OCO3HAHHOIO IPUHATUSA LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHH C
TpaauLUsAMU Hapo10B Poccuu;

OBy1aieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1€CTBUAMM:

a) caMOOpraHU3aITHsI:

- CaMOCTOSITEIBHO OCYIIECTBISTh TO3HABATEIBHYIO JIEATEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (POpPMYyIUPOBaTH COOCTBEHHBIE 3a/Jadydl B OOPa30BATEIbHOW JEATEIBHOCTH H
JKU3HEHHBIX CUTYAIHSIX;

- CaMOCTOSITEIbHO COCTaBJATh IUIAH pPELICHUS MPOOJIEMBbI C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUIM;

Ccroco0CcTBOBaTh ()OPMUPOBAHHUIO U TPOSBICHUIO INMUPOKOW JPYAHUIMUA B Pa3HBIX OOJIACTIX
3HAHWH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh MpUeMbl pedIeKCHH JIJIs OLIEHKU CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

B) OMOILMOHAIBHBIA UHTEIJIEKT, MPEANoIaralonuii cCpoOpMUPOBAHHOCTD:

BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO LIEIN U YCIEeXy, ONTUMU3M,
MHULAATUBHOCTh, YMEHHUE JAEHCTBOBATh, UCXO/S U3 CBOUX BO3MOYKHOCTEM;

- OMIIaTWH, BKIIIOYAIOMIEH CHOCOOHOCTh TOHHMMATH SMOIMOHATBHOE COCTOSHUE JPYTHX,
YUUTHIBATh €r0 TMpPH OCYIIECTBICHUH KOMMYHHKAIMH, CIOCOOHOCTh K COUYYBCTBUIO U
COIEpPEKUBAHMUIO;

- COLMAaJbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTH BBICTpanBaTh OTHONIICHHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, TPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIHUKTHI

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIETICHHIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIe10BATENbCKON, TPOEKTHOM U COLIMATILHON JesITeIbHOCTH;
OBj1aieHHe YHHBEPCAJbHBIMH KOMMYHUKATUBHBIMHY /I€/iCTBUSIMH

0) COBMeCTHas IeATeITbHOCTD:

- IOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAHHON M HHIUBUIYaTbHOU PabOTHI;

- IPUHUMATh LIEJIM COBMECTHOW JESITENIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEHCTBHUS
[0 €€ JOCTHKEHHIO: COCTABJIATh IUIaH JACHCTBUMU, PacIpeneisiTh pPOJIM C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

- KOOpPJAMHHMPOBAaTb U BBINOJHATH pPabOTy B YCJIOBHUSIX pEAIbHOTO, BHPTYyaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMO/ICHCTBHS;

- OCYUIECTBJISTh MO3UTHUBHOE CTPATETUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh NHULIMATUBHBIM
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OBy1aleHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1€CTBUAMM:

T') IPUHATHE Ce0s U APYTHX JIOJCH:

- MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIFOACH MpU aHATU3€ PE3yIbTaTOB JIESITEIIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUH JIPYTOr0 YeJIOBEKA

B 00s1acTH 3¢cTETHYECKOr0 BOCIIUTAHUA

- ACTETUYECKOE OTHOIIECHHWE K MHPY, BKIIOYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYILIETO
(bu3UYeCcKON HayKe;

- CIOCOOHOCTh BOCIPHHUMATH PA3JIMYHBIC BHUJIBI UCKYCCTBA, TPAIUIIMH U TBOPUYECTBO CBOETO U
JPYTUX HAPOAOB, OUIYIIATh SMOIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

- yOXKJACHHOCTh B 3HAUYMMOCTH IS JIMYHOCTH U OOINECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULMH U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCThH K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAaX UCKYCCTBA, CTPEMJICHUE MPOSBISATh KauecTBa
TBOPYECKOM JIMYHOCTH;

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY /I€/iCTBUSIMH

a) oOmIeHue:

- OCYIIECTBIIATh KOMMYHHKAITUHN BO BCeX cpepax KU3HU;

- pacro3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIICHMS, TOHUMATh 3HAUYEHHE COLMAIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYAIMd U CMSTYATh KOH(JIUKTEHI;

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

- OCO3HaHHUE 00YYAIOIIUMHUCS POCCUNUCKON TPa’KIaHCKON UIEHTUYHOCTH;

- LEJICHAIIPaBJICHHOE pa3BUTHE BHYTPEHHEW IMO3WLIHMM JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LICHHOCTEHW HaponoB Poccuiickoit denepanny, UCTOPUYECKUX U HALMOHAIBHO-
KyJIbTYPHBIX  Tpaauluidi, (opMHpOBaHHE CHCTEMbl 3HAYMMBIX I[IEHHOCTHO-CMBICIOBBIX
YCTAaHOBOK, aHTUKOPPYIIIMOHHOTO MUPOBO33PEHHUS, IPABOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTD LEIH U CTPOUTH KU3HEHHBIE TIJIaHbL;

B yacTu rpa:k1aHcKoOro BOCIUTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIIMOHHBIX TIIpaB U O0OsS3aHHOCTEH, YyBa)KEHHWE 3aKOHA H
IIPABOIIOPSAJIKA;

- TPUHATHE TPAJUWLIUOHHBIX HAIIMOHAIBHBIX, OOIIEYEeNIOBEYECKHMX T'yMAaHUCTUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTE;

- TOTOBHOCTb TMPOTHBOCTOSITH HJACOJOTMHM OSKCTpEMHU3Ma, HaIMOHajIu3Ma, KceHodoOuwu,
JUCKPUMMHAIIMY IO COIMATBHBIM, PEIUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HMHTEpecax TpakJaHCKOro oOllecTBa,
Y4acTBOBATh B CAMOYIIPABICHHH B 00II€00pa30BaTEIbHON OpraHU3aluu U JIETCKO-IOHOIIECKHX
OpraHu3aIusx;

- YMECHHE B3aMMOJICHCTBOBATH C COI[MAIILHBIMH WHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIUSIMHU
Y Ha3HAYEHUEM;

- TOTOBHOCTb K TYMAaHUTAapHOW U BOJIOHTEPCKOM JIEATETbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpakJaHCKON HISHTUYHOCTH, MATPHUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHONM, ropocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, IPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
- IIEHHOCTHO€ OTHOIIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, HUCTOPUYECKOMY U MPUPOJHOMY
HacJeAWIo, MaMsITHUKAaM, TpaauuusMm HaponoB Poccum, noctmwxkenussm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

- ujelHas yoex/1eHHOCTh, TOTOBHOCTD K CIIy>K€HHIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;
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OCBOCHHBIC OOYYAIOIIMMHUCS MEXKIPEIMETHBIC TIOHATHS U YHUBEPCAIbHBIC Y4eOHBIC ICHCTBHS
(perynsTHBHBIC, IO3HABATEIbHbIE, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh WX WCIOJB30BaHUS B MO3HABATEIBHON U COIMAIBHON MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITENILHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHON AESTeNbHOCTH, OpraHU3allH
y4e0HOTO COTPYJHUYECTBA C TENArOrHYeCKUMH PaOOTHHKAMHU U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUN UHAMBHUIyaIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAMH YY€OHO-HUCCIIEIOBATEILCKON, POSKTHOW U COLMATBHON ACSITETFHOCTH

B o0J1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUSA:

- chopMHPOBAHHOCTH  DKOJIOTHUECKON KyNIbTypbl, TOHUMAaHHE BIUSHUS  COIHAIBHO-
SKOHOMHUYECKHUX IPOLECCOB Ha COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE
r7100aTBHOTO XapaKTepa 3KOJOTHIECKUX TPOoOIIeM;

- TUTAHUPOBAHUE U OCYIIECTBIICHUE JICMUCTBUIM B OKPY’KAIOLIEH Cpelie HA OCHOBE 3HAHUA Ieei
YCTOMUYHUBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE NEUCTBUMN, TPUHOCAIINX BPEl OKPYKAIOIIEH Cpee;

- YMEHHE TIPOTHO3UPOBATH HEOIATOMPHUITHBIE YKOJIOTHUECKHE TTOCTIEACTBHS MPEITPHHIMAEMbIX
JICUCTBUIA, MPEIOTBPAILIATh UX;

- paclIdpeHue OMbITa ACSATEIBHOCTU KOJIOTMUYECKOW HANpPaBICHHOCTH HAa OCHOBE 3HAHMM MO
busuke.

JAucuunianHapHblie (MpeaMeTHbIE) pe3yJbTaThl 00y4YeHHs :

- chopMupoBaTh MPEACTABICHUS O POJIM M MecTe (HU3UKH M acCTPOHOMHUH B COBPEMEHHOM
HAy4YHOM KapTHHE MHpa, O CUCTeMOOOpa3yolell poiu (U3UKU B Pa3BUTUU €CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKIIAJ€ POCCUNUCKHX U 3aPYOCIKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKU; MOHMMaHUE (PU3NYECKONW CYUIHOCTHM HAONIOAAEMBIX SIBICHHH MUKpPOMHpA,
MakpoMMpa M MeraMupa; I[OHUMAaHHE pPOJM ACTPOHOMHUHM B INPAKTHUYECKOM JEATEIbHOCTH
YeloBeKa U JajdbHEHIeM Hay4YHO-TEXHHUYECKOM pPa3BUTUHU, POJH (GU3UKH B (HOPMHPOBAHHUU
KpYro3opa u (pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIS PeIICHUs MPAKTUIECKHX 3a/1aY;

- copMUpPOBaTH YMEHHS pelIaTh pacueTHbIE 3a/layl C SBHO 3aJJaHHOM (PU3NYECKOM MOJEINbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPHUHIIMIIBL, HA OCHOBE aHaJM3a YCJOBHUS 3a/la4d BHIOMpAThH
(U3UYECKYI0 MOJIeTTh, BBIICTATh (U3MUECKUE BEIMYMUHBI M (DOPMYIIBI, HEOOXOIUMBIC IS €€
peleH s, POBOJAUTE PAcUeThl U OILICHWBATh PEAJHLHOCTh MOJYYEHHOTO 3HAUYEHUs (HU3NYecKOi
BEJIMYMHBI;, pellaTh KauyeCTBEHHbIE 3aJaud, BBICTpaWBas JIOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXJICHHH C OMOpOH Ha HW3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu3mueckue
SIBIICHUS;

- BIAACTh  OCHOBONOJATAOINIMMU  (U3MYECKUMH  TIOHATUSAMU W BEIUYUHAMH,
XapaKTepU3yIOUMMH  (U3NYECKUE MPOLECChl (CBSI3aHHBIMU C MEXaHHYECKUM JBH)KCHUEM,
B3aUMOJICHCTBHEM TeJ, MEXaHWYECKHMMHU KOJeOaHHSIMM M BOJHAMHU; ATOMHO-MOJICKYIJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU MPOLECCaMH; JJIEKTPUUYECKHMM M MAarHUTHBIM TOJSMH,
AIEKTPUYECKUM TOKOM, JJCKTPOMATHUTHBIMH KOJICOAQHMSIMH ¥ BOJIHAMHU; ONTHYCCKUMH
SBIICHUSIMU;  KBAHTOBBIMU  SIBICHUSIMH, CTPOGHHEM aromMa M aTOMHOIO  sjpa,
pPaZMOaKTUBHOCTBIO); BIAJACHHE OCHOBOINOJAraloIUMH  aCTPOHOMHYECKMMH IOHSATHUSAMH,
MO3BOJIAIOIIMMHU  XapaKTepHU30BaTh MPOLECCHl, MPOUCXOMAAIIME Ha 3BE3/laX, B 3BE3THBIX
CHUCTeMaX, B MEXTaJaKTUYeCKOH Cpele; JABWKEHHE HEOECHBIX Tel, JBOJIOIMIO 3Be3] M
Bcenennoii;

- BJIaJIeTh 3aKOHOMEPHOCTSMH, 3aKOHaMHU M TEOPUAMHU (3aKOH BceMHpHoOro Tsarotenus, I, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW HHEpruH, 3aKOH COXPAHEHUS HMITYIIbCa,
MPUHIUIT CYNEPIO3UIMN CUJ, MPUHIIUI PABHONPABHOCTH HWHEPIHUAIBHBIX CHUCTEM OTCYETa;
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMS BEILECTBA, ra30BbI€ 3aKOHBI, MEPBBIM 3aKOH
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TEPMOJIMHAMHKH; 3aKOH COXPaHEHHs AJIEKTPUUYECKOTrO 3apsna, 3akoH Kyiona, 3akon Oma ams
y4acTka 1enu, 3akoH Oma sl OJTHOM 3JIEKTPUYECKOM 1enu, 3akoH Jxoyns - Jlenua, 3akoH
AJIIEKTPOMATHUTHOW WHAYKIMH, 3aKOH COXPaHEHHUS DJHEPrHH, 3aKOH TNPSIMOJIHMHEHHOTO
paclpoCTpaHEHHUs] CBETa, 3aKOH OTpPaKeHHs CBETa, 3aKOH IMPEJIOMJICHHS CBETa; 3aKOH
COXpaHEHHs YHEPIUH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXPaHEHHS AJIEKTPHUECKOTO 3apsija,
3aKOH COXPaHEHHS MacCOBOrO 4HCIa, MOCTyJaThl bopa, 3akOH paauoakTHUBHOTO pacmaja);
YBEpEHHOE HCII0JIb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH NpHU aHajau3e (U3HMUECKUX SBICHUN U
MIPOLIECCOB

- YMETh YUYUTHIBATH T'PAHUIIBI MPUMEHEHUS U3YYCHHBIX (DU3MUECKUX MOJIEICH: MaTepualibHas
TOUYKa, MHEpIMAJIbHAs CHUCTEMa OTCUeTa, UeaJbHbIN ra3; MOAEIN CTPOSHUS ra3oB, )KUJIKOCTEH U
TBEPABIX TEJ, TOYCUHBIN JIIEKTPUYCCKHUHA 3apsiji, sAepHAs MOJENIb aroMma, HYKIOHHAs MOJIENb
aTOMHOTO si/ipa MpHU pelIeHNH (PU3NIECKHUX 3a]a4

- yMeTh (OpMHUPOBATH COOCTBEHHYIO MO3UIMIO 10 OTHOUICHHIO K (hru3nyeckod MHQOpMauu,
MOJTly4aeMOl M3 pa3HbIX HCTOYHUKOB, YMEHHMH HCIIONB30BAaTh MHU(PPOBBIE TEXHOJIOTUHU IS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMU U TPEACTABICHUS YIeOHOM M HAYIHO-TIOMYJISIPHOM
nHbOpMally; pa3BUTHE YMEHUI KPUTUYECKOTO aHaIn3a MoiyyaeMoi nHpopManuu

- BJIAJICTh OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHMSI, UCIIOJIb3YeMbIMH B (DU3HKE: TPOBOJIUTH
npsiMble W KOCBEHHBIE M3MepeHus (U3MUecKUX BeJIMYMH, BbIOMpas ONTHMAalbHBIA CIOCOO
WU3MEPEHHUS U UCIONb3Ysl M3BECTHBIE METOJbI OIEHKU IMOTPEIIHOCTEH H3MEPEHHI, MPOBOIHUTH
UCCJIEIOBaHNE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C HCIIOJIb30BAHHEM MPSMBIX H3MEpPEHUH,
OOBSCHATH TONYYEHHBIC PE3YNbTATHI, HCIONB3Ys (PU3NICCKUE TCOPHUH, 3aKOHBI U TMOHATHS, H
JIeNaTh BBIBOJBI; COOMIOAATh MpaBuia 0e30MacHOro TpyJa MpH MPOBEACHUU HCCIIENIOBaHUI B
paMkKax y4eOHOro OKCIEpUMEHTAa M  y4eOHO-HCCIIEJOBATENILCKOM  JESATEIBbHOCTH  C
UCIIOJIb30BaHNEM IUGPOBBIX HM3MEPUTENIBHBIX YCTPOHCTB U J1abOpaTOPHOTO OOOPYIOBaHMUS;
c(OpPMUPOBAHHOCTh TPEJCTABICHUNA O METOJMaX TOMYYEHUS HAYYHBIX ACTPOHOMHUYECKUX
3HAHMIA;

- oBnaaeTs (chopMHpOBATh TPEACTABICHUS) NpPaBUIAMU 3amHCH  (QHU3UUECKUX (HOopMyTT
penbedHO-TOUCHHOU CcucTeMbl oOo3HavueHuit JI. bpaitng (ana cienmblx w  caaOOBHASIINAX
00y4Jaromuxcst)

- OBIIQJIETh YMEHUSAMU pabOTaTh B TPYMIE C BBHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAMOHAIBLHO PACHPENENATh IEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OIEHUBATh BKJAJ KaXIOTO0 M3 YYAaCTHUKOB TpPYNIbl B pELICHHUE
paccMaTrpuBaeMoil mpooIeMbl

- YMETh pacrno3HaBaTh PU3NUECKHE SBICHUS (ITPOIECCHI) U OOBSICHATH UX Ha OCHOBE M3yUYCHHBIX
3aKOHOB: PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE MaJeHue
TeN, JABIKEHUE IO OKPY>KHOCTH, MHEPIUS, B3aUMOJCICTBHE Tel, KojiebaTeabHOE JABHKEHUE,
pE30HaHC, BOJIHOBOE JABIKEHUE; MU(Py3usi, OpOYHOBCKOE IBIKEHHUE, CTPOCHHUE KHUAKOCTEH H
TBEPABIX Tell, I3MEHEHHE 00beMa TeJl MpH HarpeBaHUM (OXJIaXKIACHHH), TEIUIOBOE PaBHOBECHE,
UCTIapeHUe, KOHJICHCAIHs, TUIABJICHNE, KPUCTAIN3ANs, KATIEHUE, BIAKHOCTh BO3/1yXa, CBS3b
CpeTHEH KMHETHYECKON SHEPTHH TEIJIOBOTO JBMKEHUS MOJIEKYJI C aOCOIFOTHOM TeMITepaTypoH,
MOBBIIIICHUE JIABJICHHWSI Ta3a MPU €ro HArpeBaHWM B 3aKPBITOM COCYJZE, CBSI3b MEKIY
napaMeTpamMH COCTOSHUSI Ta3a B M30IPOIIeccax; AJIEKTpU3alus Tell, B3aUMOJEHUCTBUE 3apsiJiOB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aHMMOJCHCTBHE MAarHUTOB, JJICKTPOMATrHUTHAS HHIYKITUS,
JIeHiCTBE MAarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM U JIBHXKYIIUHCS 3aps]l, dJ€KTPOMarHuTHbIE
KoJIeOaHHsT M BOJHBI, MPAMOJIMHEHHOE pPACIpPOCTpAaHEHHWE CBETa, OTPAKEHHE, IMPEOMIICHHUE,
uHTepdepeHys, nudpakuus U MOJISIpU3alUs CBETa, AUCIEPCHs] CBETa; (POTOIEKTPUUECKHIA
3 deKT, CBETOBOE JaBlICHHE, BO3HUKHOBEHHE JIMHEHUATOro CIEKTpa aToMa BOAOPOAA,
€CTECTBEHHAs U MICKYyCCTBEHHAs PaINOaKTUBHOCTD
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- cdopMHpOBAaTH YMEHHS NPUMEHITH TOJIYYCHHBIC 3HAHUA IS OOBSCHEHUS YCIOBHM
MpoTeKaHuss (PU3NYECKUX SBJICHUN B MPUPOAE M IS NPUHATUSA TNPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKM3HM s oOecreyeHus Oe30MacHOCTH MpH OOpalleHud C  OBITOBBIMHU
npudopaMl U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUS HOPM
HKOJIOTHUECKOTO TIOBEACHHUS B OKpY’Kalollel cpejie; MOHMMaHHe HEOOXOJMMOCTH MPUMEHEHUS

JOCTYKCHHUH (PU3UKHU ¥ TEXHOJIOTHH IS palliOHATBHOTO MPUPOIOTIOIH30BAHUS

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJLHON JUCITATIINHBI

Bun yuebnoi paboThl O0nem B
qyacax

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl JUCHHUIINHBI 78

OcHoBHOe conepxaHue 78

BT. 4.

Teopernueckoe oOydeHue 39

NPAKTUYECKUE 3aHATUS 39

B T.4. Ja0OpaTOpHbIE 3aHATHUS 11

IIpome:xxyTOoUyHAasA aTTeCTALMA

Hpyrue Gpopmbl KOHTPOJIS (KOHTpOJIbHAS paboTa) 1 cemecTp

JuddepeHurpoBaHHbIii 3a4eT 2 cemecTp
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2.2. TemaTnyecKuii JIAH M CoJepP:KaHUE TUCIHHUILIMHBI

HanmenoBan
He pa3jesioB U
TeM

Coaep:xanue y4eOHOro MaTepuasa, 1a00paTopHble M NPAKTHYECCKHE
padoThl, caMoCcTOsITeIbHASL padoTa 00yYaKOIIMXCS

Oo0neM
4acoB

dDopmupyeMble
o0mme
KOMIIeTCHIIUH

1

2

4

Pa3zgenl.®usnka u Met

OAbI HAYYHOI'0 MO3HAHMUSA

Tema 1.1

Coneprxanue yue0HOro MaTepuaJia:

Bsenenue

®du3uka - Hayka o npupoje. HayuHbie MeTobl MO3HAHMS OKpYsKaroiiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B IPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (HpU3NIECKUX SIBICHUH U mponieccoB. Hayunble rumotes3sl. duzndeckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (pU3NYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
Posnb 1 MecTO Gpu3uKU B JOPMHUPOBAHUU COBPEMEHHON HAy4YHOM KapTUHBI MUDA, B
IIPAKTUYECKON AESITEIbHOCTH JIIOACH

OK-01

Pa3zgen2.MexaHuka

Tema2.1

Coneprxanue yue0HOro MaTepuaJia:

Kunematuka

Mexanunyeckoe ABuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMxKeHUsA. CrcTema oTcyeTa.
Tpaekropus. [lepemenienue, CKOpocTs (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHHUE MaTepUalIbHON TOUYKH, UX MPOEKIUU Ha OCH CUCTeMbI KoopauHaT. CliokeHue
MEPEMENICHUN U CIIOKEHNE CKOPOCTel. PABHOMEPHOE M paBHOYCKOPEHHOE MPSAMOJIMHEITHOE
nBiokeHue. ['pauku 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUSI, IyTH U TIEPEMEIICHHUS
MaTepHabHON TOUYKH OT BpeMeHU. CBOOOIHOE Ta/ieHHe. Y CKOPEHHE CBOOOIHOTO MaICHHUS.
KpuBonunelinoe aBuxeHue. J{BrkeHre MaTepruaibHON TOUKH 110 OKPY>KHOCTH. YTJI0Bas
CKOPOCTb, TUHEIHAas ckopocTh. [lepuoa u yactoTa. LleHTpocTpeMuTenbHOe yCKOpEeHHe

[IpakTH4YecKue 3aHATUSA

[TpakTrueckue pabOTHI:

OK-01
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N3MepeHne MrHOBEHHOM CKOPOCTH.
HCCJ’I@I{OBaHl/Ie COOTHOUICHUA MCKIY ITYyTAMU, HpOfII[eHHBIMH TCSJIIOM 3a IIOCJICOA0BATCIIbHBIC
paBHbIE TPOMEKYTKH BPEMEHHU NPH PAaBHOYCKOPEHHOM JIBMKEHUHU C HAYAJIbHOW CKOPOCTBIO,
paBHOU HYJIIO.
W3ydeHne NBUKEHHUS IIAPUKA B BI3KOU KUJKOCTH.
Wzydenue nBmxeHus Tena, OpOIICHHOTO TOPU30HTAIBHO
Tema2.2 Conep:xanue y4eOHOro MaTepuaJia:

JnHamuka

[Ipunnun otnocurensHocTH ['anmies. Ilepseiii 3akoH Herorona. MHepuuanpHble CHCTEMBI
orcyeta. Macca Tena. Cuna. Ilpunmun cynepno3unuu cwi. Bropoii 3akon Hbrotona st
MaTepUaIbHOU TOUKH B MHepuuanbHoi cucteme orcuera (MCO). Tperuit 3akon Herorona s
MaTEpHAIBHBIX TOYEK. 3aKOH BCceMHpHOro TsaroreHus. Cuna Tsokectu. IlepBas xocMuueckas
ckopocTb. Bec Tenma. Cuna ynpyroctu. 3akoH I'yka. Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIbKEHUS U cuiia TpeHus nokos. KosdunueHnt tpenus. Cuiia COpoTHBIEHUS IPU
JIBWKEHMM Tella B KMAKOCTM wWin rase. IloctynatenbHOoe M BpallaTelnbHOE JIBHIKEHUE
abCOMIOTHO TBepAOro Tesna. MOMEHT CHIIBI OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl.
Ycnosus paBHoBecus TBepaoro tena B MCO

IIpakTHyeckue 3aHATHS

[IpakTuyeckue pabOTHI:

I/I3yquI/Ie JABWKCHUSA 6pyCI<a 110 HAKJIOHHOM MJIOCKOCTH I10]1 I€HCTBUEM HECKOJIBKHX CHII.

11
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HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B J1Ie(HOPMUPOBAHHOM MPYKUHE
U PE3UHOBOM 00paslie OT BETUUMHBI UX Ae(popMariuu.
Hccnenosanue ycinoBui paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALLICHUS
Tema2.3 Conep:xanue yueOHOro MaTepuaJia: OK-01
3akoHbI coxpaHeHus | MIMITyJIbC MaTepUalbHOM TOYKH, CUCTEMBI MATEPUANIBHBIX TOYEK. MIMITyJIbC CHIIBI M U3MEHEHUE
B MEXAHUKE UMITyJIbca Tella. 3akoH coxpaneHus uMmiryibca B UCO. PeaktuBHOe ABmkeHue. Pabora CHITbL.

MomHocTh cwiibl. KuHeTHueckass SHEprusi MaTEepHaIbHOW TOYKU. Teopema 00 HM3MEHEHUU
KUHeTH4eCKoM »dHepruu. lloreHumansHas dsHeprus. I[loreHuuanbHas dHeprus ynopyro
nedhopMUpOBaHHONW TIPYKUHBI. [loTeHIManbHass SHEpPTHsl Tejaa BOJM3M TMOBEPXHOCTH 3EMIIH.
[ToTennuanpHple ¥ HEMOTEHUHUANbHBbIE cHUIBl. CBA3b pabOThl HEMOTEHIUMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOM SHEPruM CHUCTEMBbl Tell. 3aKOH COXpaHEHHUs MEXaHHUYECKOM|
SHEPTrUU. YIPYTrue v Heynpyrue CTOJKHOBEHUS

IIpakTHyeckue 3aHATHS

[IpakTuueckue paboOTHI:

N3ydeHue cBA3M cKOpocTel Tell IpU HEYNIPYTroM yaape.
HccnenoBanue cBsizu pabOTHI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKOW SHEPTUu Tela

IIpogeccnonaibHO OPHEHTHPOBAHHOE COAEPKaHUE (COAep:KaHUe TPUKJIATHOTO MOIYJIA)

IIpakTH4yeckue 3aHATUHA

[TpakTrueckast pabora: TexHHuueckre yCTpONHCTBA U MPAKTUUYECKOE MPUMEHEHHE: CIIHIOMETP,

JABHKCHHC CHApAJ0B, HCIHBLIC WM PCMCHHBLIC IICpCAayM, IOAIIMIIHMKH, BOJOMCT, KOIICP,

12
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HPY)KI/IHHHﬁ IMUCTOJICT, ABUXKCHUEC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

[TpakTHueckast pabora:
M cnonb30BaHNEe3aKOHOBMEXaHUKUAII00bSICHEH U IBUKECHUSHEOESCHBIX TETU TSI Pa3BUTHS
KOCMHNYECCKHUX I/ICCJ'ICI[OB&HHﬁ, rpaHuibl IPUMCHUMOCTHU KJTACCUYECKON MEXaHHWKH. I/IMI/ITaHI/ISI
HEBECOMOCTH

Paznen3.MoJiekyasipHasipusukan TepMOIMHAMHUKA

Tema3.1
OCHOBBI
MOJICKYJISIPHO-
KHHETUYECKOM
TEOPHH

Conep:xanue y4eOHOT0 MaTepuaJa:

OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUH. DBpOyHOBCKOE IBHKCHHE.
Huddysusa. Xapakrep ABMKEHHS U B3aUMOJICHCTBHS YacTUI] BemlecTBa. MoJenu CTpoeHus
ra3oB, JKUJKOCTEH U TBEPABIX TN U 0O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX MOJIEJIEH.
Macca u pasmepsl Mmoaekys. KomnuectBo BemectBa. IloctosHnHas Asoragpo. Temnosoe
paBHOBecue. Temmeparypa u ee wusmepenue. lllkama Ttemneparyp Llenscusa. Mogenb
uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETUYECKOM TEOpUU HAEAIBHOTO
raza. AOcoioTHasi TeMmIeparypa Kak Mepa CpeaHEell KHHETHYECKOW HSHEpruu TEIIOBOTrO
nBwkeHMs vactul rasa. Illkama Ttemmnepatyp KensBuna. VYpaBHenue MenneneeBa-
Knaneiipona. 3akon J[lampToHa. ['a3oBble3akoHbl. WM3omporecchl B UACAIBHOM Taze C
MIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: M30TE€PMa, U30X0pa, H300apa

IIpakTnyeckune 3aHATHS

[TpakTuyeckue paboOTHI:

I/ISMCpeHI/IC MacCChbl BO3ayXa KJIaCCHOM KOMHATE. HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOAHUA PA3PCIKCHHOI'O I'a3a

JlabopaTopHble 3aHsATHS

OK-01
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M ®EJIEPAJTBHOE TOCYOAPCTBEHHOE BIO[IKETHOE OBPA3OBATEJIBHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUUNCKNN TOCYOAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBVICA»
PFYTUC Aucm 14
JlaGopatopHas padota 1./3y4yeHneo1HOro U3 U30MPOLIECCOB
Tema 3.2 Coaep:xkanue yueOHOro MaTepuaJa: OK-01
OcHoBbI TepmoauHamuueckass cucrema. BHYTpeHHsAs SHeprus TEpMOAMHAMUYECKOM CHUCTEMBI U OK-07
TEPMOJNHAMHUKHU crnioco0bl ee n3MeHeHust. KonndecTBo TemnoTsl ¥ pabora. BHyTpeHHsIsI SHEpryst 0IHOATOMHOTO
HJeanbHOr0 rasa. Buasl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIMS, W3JIy4YCHHE.
TemmoemkocTs Tena. YpaenpHas TEIUIOEMKOCTh BenlecTBa. KogM4ecTBO TEIUIOTHI MpU
reronepenaye. llepBelii  3akoH  TepMoaMHaMuKW. IIpumeHeHue 1epBOro  3akoHa
TEPMOJMHAMMKHN K u3omporneccaMm. ['paduueckas uHTepnperanus padboTsl rasza. TeruioBsle
MamuHbl. [IpuHIune! gedcTBUs TerwioBbIX MamuH. [IpeoOpa3zoBaHus SHEPrHMHM B TEIUIOBBIX
MammHax. Koaddunuent nonesnoro neiicteus (manee — KIIJI) TermoBoit mammubl. Lukn
Kapno u ero KIIJI. Bropoii 3akoH TepMmoanHaMuku. HeoOpaTHMOCTh TPOIIECCOB B MPUPOJE.
DKoJ0ru4ecKue npooIeMbl TEII0O3HEPTETUKU
IIpakTHyeckne 3aHATUHA
[TpakTuyeckas pabora: M3mepeHue ynenbHOM TEIIOEMKOCTH
Tema 3.3 Coaepsxanue yueOHOro MaTepuaJa: OK-01

ArperaTHbIE COCTOSIHUS
BelecTBa U (ha3oBbIe
MepPeXOIbl

[TapooOpazoBanue u KoHIeHcanus. lcmapeHne ¥ KWIGHWE. YJelbHas  TEIIoTa
napooOpazoBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHIEHHsS OT JaBieHHsA. AOCOIIOTHas MU
OTHOCHTEJIbHAS BJIAXXHOCTh Bo3ayxa. Haceimenneni map. TBepnoe Teno. Kpucramnmueckue u
amop¢Hble Tena. AHU30TpONHsl CBOMCTB KpucTauioB. JKuakue kpuctamiasl. CoBpeMeHHbIE
MaTepuainel. [lnaBnenne m Kpucrammzamusa. YaenbHas Terora ruiaBieHus. CyOnmmarus.
YpaBHEHHE TEIIIOBOIO

JlabopaTopHbIe 3aHATHS

JlabopaTtopHas padora 2. OnpeseneHue BIaXHOCTH BO3ayXa

IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAepPKaAHMeE (COEPKAHUE TPUKJIIATHOTO MOTYJIs)

HpaKanecKne 3aHATHUSA
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M ®EIEPAJIBHOE TOCYIAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PryTUC Aucm 15

[IpakTuyeckast pabota: TexHHMYECKHE YCTPOUCTBA U MPAKTUIECKOE IPUMEHEHUE: TEPMOMETD,
6apometp. OnpeneneHne Macchl BO3AyXa B KOMHATE HA OCHOBE U3MEpPEHUN 00beMa KOMHATHI,
JIaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEMl.

[IpakTuyeckas pabota: TexHHUECKHE YCTPOMCTBAa U MPAKTUYECKOE NMPUMEHEHHE: IBUTATENb
BHYTPEHHEI'O CrOPaHUsl, OBITOBON XOJOAMIBHHUK, KOHIUIHMOHEDP, TUTPOMETP U ICUXPOMETD,
KAJIODUMETP, TEXHOJIOTMU TIIOJyYEHHMs COBPEMEHHBIX MaTepuaioB, B TOM YHUCIE
HAaHOMAaTEPHUAJIOB, © HAHOTEXHOJIOTUU

Pa3nend.dyekTpoaAMHAMHUKA

Toxu B Ppa3IMIHbIX

ANEKTPUUECKUN TOK.

Temad.1 Conep:xanue y4eOHOro MaTepuaJia:
DneKTpocTaTHKa DnexTpusaius Ten. DIeKTpuueckuil 3apsia. JBa Buaa snekTpudyeckux 3apsaoB. [IpoBonHuKH,

JUDJIEKTPUKA U TOJYINPOBOAHMKH. 3aKOH  COXPAaHEHHUS  JJIEKTPUYECKOro  3apsja.
BzaumoneiictBue 3apsanoB. 3akoH Kynona. Onextpuueckoe mnone. HanpsikeHHOCTB
JNeKTpudeckoro moist. [IpuHOMI — cymeprmo3uiuu  SIeKTpuueckux  mojeil.  Jluaum
HaNPSHKEHHOCTHU 3JIEKTPUYECKOro noisi. Pabota cui anekrpocrarndeckoro moist. [lorenimant.
Paznoctes mnorennuanoB. [IpoBOOHUKKM U JUAIEKTPUKHA B OIJIEKTPOCTATHUECKOM TOJE.
JsnexkTpuueckass IPOHULAEMOCTh. DJeKTpoeMKocTh. KoHaeHcaTtop. OneKTpoeMKOCTb
IJIOCKOTO KOHAGHCATOpa. DHEPrusl 3apsHKEeHHOTO KOHIEHCaTopa
IIpakTnyeckune 3aHATHS
[TpakTuueckas pabota: M3aMepeHue 31eKTpOeMKOCTH KOHASHCATopa

Temad.2 Conep:xanue yueOHOro MaTepuaJia:

[TocTostHHBIM

DJIEKTPUYECKUN TOK. YCIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOrOo TOKa. VCTOYHMKM TOKa.
Cuna toxka. [locTosnnsblil Tok. Hanpsokenue. 3akon Oma 11 yyacTKa LENH. DIEKTPUYECKOe

OK-01
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(h - 2 .
‘&@ «POCCUNCKUUN TOCYOAPCTBEHHBIM YHUBEPCUTET

PryTUC

YYPEXXIEHNME BbICIIETO OBPA3OBAHIIA PIYTHUC

TYPU3MA V1 CEPBUCA»
Aucm 16

cpenax

COINpOTHUBIIEHUE. Y IeJIbHOE COMPOTHUBIIEHUE BelecTBa. llocienoBaTenbHoe, napamienbHOE,
CMEIIaHHOE COEJMHEHHE IPOBOAHUKOB. Pabora snmexrpuyeckoro Toka. 3akoH Jlxoyis-
Jlenma. MOIIHOCTh JJIGKTPUYECKOTO TOKAa. OJEKTPOABWKYIIAA CHUJIA UM BHYTPEHHEE
COIIPOTHUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa 11 OJTHOM (3aMKHYTOH ) 2JIEKTPHUYECKON IIETIH.
KopoTtkoe 3ambikanue.

DNeKTpOHHAs! MPOBOAUMOCTH TBEP/BIX METAILIOB. 3aBUCUMOCTb COTIPOTUBIICHUSI METAJIOB OT
TemMiiepaTypbl. CBEpXIIPOBOJUMOCTh. DIEKTPUUECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
mydkoB. [lomympoBogauku. CoOCTBEHHAss W TPUMECHAs MPOBOJUMOCTE ITOYIPOBOIHHKOB.
CgoiicTBa p-n-niepexopa. [lomynpoBogHUKOBBIE TPHUOOPHI. DNEKTPUUECKUI TOK B pacTBOpax U
pacruiaBax 3JEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS] TUCCOIMAIUSA. DIEKTPOIU3. DIEKTPUUECKUMA
TOK B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSTEIbHBIN pa3psa. Monuus. [hiazma

JlabopaTopHblie padoThI:
UlaGopatopHas pabota 3. M3ydueHne cMEIaHHOTO COSTMHEHUS PE3UCTOPOB.

UTabopaTopHas pabora 4. I3mepeHue 31eKTPOABUKYIIEH CHITBI NICTOYHUKA TOKA B €T0
BHYTPEHHETO COMPOTHBICHHUS

Tema 4.3
MarunutHOE nose.
DJeKTpOMarHuTHas
UHIYKIUS

Conep:xaHue y4eOHOro MaTepuaJia:

[TocTosiHHBIE MarHUTHL. B3anMoaeicTBe MOCTOSHHBIX MarHUTOB. MaruutHoe nojue. Bexrop
MarHuTHon uHAykuuu. [IpuHnun cynepnosunuu. JIuHum mMarHuTHOM MHIykuuu. KapruHa
JVHUM MarHUTHOM MHAYKLHHU IOJI MOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJIE€ MPOBOJHUKA C
TokoM. KapTuHa nuHMI 1ojs JUIMHHOTO MPSIMOrO IPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO
MPOBOJHUKA, KaTymIKH ¢ TOKOM. OmbIT Opcrena. B3zanmonaeiicTBrue NTpOBOJHUKOB C TOKOM.
Cuna Awmmnepa, ee monynp M HampasieHue. Cuna JlopeHua, ee MOIysb UM HallpaBJICHHUE.
JIBkeHue 3apsKEHHOM YacTHUIlbI B OJTHOPOJHOM MarHUTHOM mojie. Paborta cuibr JlopeHia.
SIBneHMe HSNEKTPOMAarHUTHOM WHAYKIMH. [loTok BekTOopa MarHuTHOM wuHAyKuMuH. 2J(C

WHIYKIAWA. 3aKOH 3JIEKTpoMarHuTHOW MHAYKIMU Dapanes. BuxpeBoe anekTpudeckoe moie.
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PryTUC

GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK

«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

YYPEXXIEHNME BbICIIETO OBPA3OBAHIIA PIYTHUC

TYPU3MA "1 CEPBVICA»

Aucm 17

DONeKTpoABMKYyIIasl cujla WHAYKIOUM B IPOBOJAHMKE, JBHXKYIIEMCS [OCTYNAaTelIbHO B
OJTHOPOJHOM MarHUTHOM nouie. [IpaBwio Jlenua. MHIykTUBHOCTD. SIBIeHHE CaMOMHAYKLUU.
OJC caMOMHIYKIUHU. DHEPrUsl MArHUTHOIO MOJIA KATYIIKM C TOKOM. OJIEKTPOMAarHUTHOE
noJue

HpaKaneCKne 3aHATHUSA

HpaKTI/I‘IeCKI/Ie pa6OTBIZ HSy‘IeHI/IC MAroiuTHOTO ITIOJIA KaTyHIKHM € TOKOM. I/ICCJ'IG,Z[OBaHI/IC
JIeHCTBHS NOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM

JlabopaTropHble 3aHATHS

JlaboparopHas paboTta 5. 3yueHue siBI€HUS HIEKTPOMArHUTHOM WHIYKIIMH

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAepPKaHMe (COePKaAHUe MPUKJIATHOTO MOTYJIs)

IIpakTH4yeckue 3aHATUHA

[TpakTnueckast pabGorta: TexHMYeCKHE YCTPOHCTBA M  IPAKTUUYECKOE MPUMEHEHUE:
3JIEKTPOCKOII, JJIEKTPOMETP, KOHAECHCATOP, KOIMPOBAIBHBIM ammapar, CTpYWHBIA IPUHTED,
aMIepMeTp, BOJIBTMETP, PEOCTaT, HWCTOUYHUKHU TOKA, BJIEKTPOHArpeBaTelIbHbIE INPUOOPHI,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP  CONPOTUBICHUS, BAKYyMHBIM MO,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOJYHPOBOJHUKOBBIN NMOJ, TajJbBaHUKA, IOCTOSHHbBIC
MarHuThl, JJICKTPOMATHUTHI, JJIEKTPOABUIATElb, YCKOPUTEIH DIEMEHTApHBIX YacCTHII,
WHIYKIMOHHAs N€Yb.

[TpakTueckas paboTta: Mepbl  31eKTpoOe30HacHOCTH,  JJIEKTPOCTATHYECKasl  3alluTa,
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M ®EIEPAJIBHOE TOCYIAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE CMK
,ﬂ@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PryTUC Aucm 18

| 3a3emieHmE 2MEKTPONPHGOPOB, KOPOTKOE 3aMBIKAHHE

Pa3nens.Kojged0anus ¥ BOJHBI

Tema
5.1Mexaandeckue
51
AJIEKTPOMArHUTHBI
e KoJieOaHus

Conep:xaHue y4eOHOro MaTepuaJia:

Konebarenbnast cucrema. CBoboanble koneOanus. ['apmonuueckue konebanus. [lepuon,
4yacToTa, aMIuInTyaa u (aza xonedanuid. [IpyXUHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHEeHHE TapMOHWYECKMX KoyieOaHui. KuHemarnueckoe W JIMHAMHYECKOE OIHCAHUE
Kosie0aTenbHOTO NBUKEHUs. [IpeBpalenrne sHepruu nMpu rapMOHUYEecKux Konebanusx. CBs3b
aMIUTUTYABl KOJICOaHWM MCXOMHOW BEIWYMHBI C AMIUIUTYJIOM KoNeOaHWil €€ CKOPOCTH H
yckopeHus. KoneGarenbHblii KOHTyp. CBOOOJHBIE 3JIEKTpOMAarHuTHbIE KoyeOaHUS B
UIealbHOM  Kolle0aTeNmbHOM  KOHTYype.  AHAJOTHs ~ MEXKIYy  MEXaHHYEeCKUMH U
3JIEKTPOMArHUTHBIMU KoJeOaHusiMu. Popmyna TomcoHa. 3aKoH COXpaHEHHS DHEPTrUU B
uealbHOM KojeOaTeJbHOM KOHType. BbIHyXIeHHbIe MexaHuueckue KosiebaHus. PezoHaHc.
Pe3onancHas kpuBas. BbIHYXIEHHbIE 3J€KTpOMarHuTHele KosieOaHus. IlepeMeHHBI TOK.
CuHycoMJaIbHBII NEepeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOrO0 TOKa. AMIUIUTYIHOE H
JecTByIOIIee 3HAueHHE CWIBI TOKAa M HampsbkeHus. Tpancdopmarop. IlpousBoactso,
nepenaya u nMoTpedieHne MEeKTPUIECKON SHEPTUU. DKOJIOTHYECKUEe PUCKH TIPU TPOU3BOICTBE
JIEKTpUUecKOi 3Hepruu. KynbTrypa Ucnoib30BaHus 2JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU

IIpakTH4yeckue 3aHATHA

[IpakTuyeckue pabOTHI:

HccnenoBane 3aBUCMMOCTH TIEPHO/a MaIbIX KOJIeOaHWil rpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Tpy3a. MccienoBanrue nepeMeHHOro TOKa B IIEIH M3 MOCIEJOBATEIFHO COSANHEHHBIX
KOHJICHCATOopa, KaTYIIKH
¥ pe3ucropa

Tema 5.2
Mexannueckue u

Coaep:xanue yueOHOro MaTepuaJa:
MexaHndeckue BOJIHBI, yCI0BUsA pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHUs U

OK-01
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Aucm 19

SJICKTPOMArHUTHBLIC
BOJIHBI

nnuHa BOJIHBL [lonepeunslie u mpoionsHbIe BOJIHBL. HTepdepenius u audpaxius
MeXaHU4YECKUX BOJH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
(DIIEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3IIyUYEHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B u v B aiiekTpoMarHuTHOM BoJIHE B Bakyyme. CBoiicTBa
DJICKTPOMATrHUTHBIX BOJIH: OTPAXXCHUEC, IIPCIIOMIICHUE, ITOJIApU3als, )II/I(i)paKIII/ISI,
uHTepepeHrs. CKOpoCTh IIEKTPOMarHUTHHIX BOJH. 11Ikana 31eKTpOMarHuTHBIX BOJIH.

[ TpuMeHeHne 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. IIpuHIMIIBI painocBsa3y u
reneBuAeHUs. Paguosnokaiys. DIeKTpPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH cpe/ibl

Tema 5.3
OnTuka

Conep:kaHue y4eOHOT0 MaTepuaJa:

[TpsimonuHeHOe pacpoCcTpaHeHre CBeTa B OJHOPOoAHOM cpene. JIyu cBera. OTpaxkeHue cBera.
3akoHBI OTpakeHHsI cBeTa. [locTpoeHne n300paXkeHni B IIIOCKOM 3epkatie. [Ipenomienue
cBeTa. 3aKOHBI IPEIOMJIEHUS CBeTa. AOGCOIOTHBIN MoKa3zaresb npenomienus. [lonHoe
BHYTpPEHHEE OTpakeHHue. [IpeienpHblil yroi IoJIHOro BHYTPEHHET O OTpakeHus. Jlucnepcus
cBeta. CioxHbIM coctaB 6eroro cera. L{Bet. CoOuparomiye u paccenBarolie JMH3bI. TOHKas
nuH3a. oKycHOE paccTOsIHUE M ONTHYECKas CUila TOHKOM auH3bI. [locTpoenue n3obpaxxeHuil B
COOMpAIOIINX U paccerBaroIMX JuH3aX. Dopmysa TOHKOM TUH3bI. YBEITUYEHUE, 1aBaeMOe
mH301. [Ipenensl MpUMEHUMOCTH TeOMETPHUYECKON onTHKU. THTEepdepeH s crera.
KOFepeHTHBIe WCTOYHHKU. Y CIIOBHUSI Ha6J'IIO)IeHI/I${ MAaKCUMYMOB 1 MUHUMYMOB B
MHTEePPEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB. [udpakius
cBeta. ludpakimonHas pemerka. Y clIoBUE HAOIIOACHHS IIABHBIX MAKCHMYMOB TIPY TIaICHUN
MOHOXPOMAaTHYECKOI'0 CBETa Ha TU(PaKUHOHHYIO pemieTky. [lonspusanus ceera

HpaKanecKne 3aHATHUSA

[IpakTuueckas padota: Habmonenue nucrepcuu cBera

JlaGopaTopHble 3aHATHS

JlaGopaTopHas pabota 6. M3Mepenue nmokaszaTesisi MpeJOMIICHUS CTEKJIa

19




M ®EIEPAJIBHOE TOCYIAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
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PrYTUC Aucm 20

JlaGopaTtopHnas pabota 7. MccnenoBanue CBOMCTB H300paKEHU B JIMH3AX

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE (COMeP:KaAHNe MPHKIATHOTO MOITYJIsI)

IIpakTnyeckue 3aHATHS

[IpakTuyeckas pabora: TexHUUECKHE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: ceilicMorpad
JNIEKTPUYECKUI  3BOHOK, TI€HEpaTop IIEPEMEHHOr0 TOKa, JIMHAM D3JIEKTpoIlepenaad,
MY3bIKAJIbHBIE UHCTPYMEHTBHI, YIbTPa3ByKOBas AMATHOCTUKA B TEXHUKE M MEAMIIMHE, pajap,
paluONpPUEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meub, ouku, Jyna, Qortoammnapart,
NPOCKIIMOHHBIN anmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(PpPaKIUOHHAS
pelIeTKa, NOJIIPOn]], TEIECKOIL.

[IpaxkTuyeckas pabota:
Buasmmznyuyenuit. BuasicnekrpoB.CriekTpeiiciiyckanust. CneKTpbinoriomeHus. CneKTpaabHbl
HaHanus. CrniektpasnbHble KJIACCBI 3BE3.

YanbrpaduoneroBoensnyuenue.Muppakpacnoensnyuenue.Pentrenosckuenyuu. ixnpuponau
cpoiicTBa.lllkasa 31eKTpPOMAarHUTHBIX U31yYECHUI

Tema7.1

Conep:xanue y4eOHOro MaTepuaJia:

OJIEMEHTEI
KBAaHTOBOU

OIITUKH

®dotonbl. opmyna [1nanka cBsi3u SHEpTHH (POTOHA C €TO YACTOTON. DHEPTUS U UMITYIIHC
tdotona. OtkpsiThe U uccnenoBanne Gorordpdexra. Onbitel A.I'. CroneToBa. 3aKOHBI
dotorddekra. YpaBaenue DvinmreitHa i Gotodrddekra. "Kpacnas rpanuma” dorodrddexra.

Pa31e16.0CHOBBI CIeNMATbHOM TEOPUH OTHOCHUTEIbHOCTH OK-01
Tema 6.1 Conep:xanue y4eOHOro MaTepuaJia:
OcHOBBI TEOpUU ['panuubl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. llocTymartel cneuuansbHOM TEOpHH
OTHOCUTEIILHOCTA | OTHOCUTEIHHOCTH: HMHBAPUAHTHOCTh MOJYJsi CKOPOCTH CBETa B BaKyyMme, IPHUHIIUII
OTHOCHUTENbHOCTH JiHIITEeHHA. OTHOCUTEIHHOCTh OJHOBPEMEHHOCTHU. 3aMe/JIeHHe BPEMEHU
Y COKpallleHHe JUIMHBI. DHEPTUsl U UMITYJIbC CBOOOAHOM YacTulibl. CBS3b MACChl C SJHEPTUEH U
HMMITYJIbCOM CBOOOTHOM YaCTHUIIbI. DHEPTHUS MOKOS CBOOOHON YaCTHIIBI
Pa3nea7.KBanToBasipusuka OK-01
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JHasnenue ceera. Onpitel [1.H. JlebeneBa. Xummuueckoe IeHCTBUE CBETA
Tema 7.2 Conep:xanue y4eOHOro MaTepuaJia:

Ctpoenue aToma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo wuccimeoBaHWIO CTPOCHUS aToMa.
[Tnanerapuast monens aroma. Iloctymarel bopa. M3nmydenue u morjiomienue (GOTOHOB MpHU
MepexoAe aToMa ¢ OJHOTO YPOBHS 3HEpru Ha Apyrod. Buawl cnexkTpoB. CHEKTp ypOBHEH
SHEPruM aToMa BoJopoja. BomHoBsle cBolicTBa yacTull. Bonuel ne bpoins. KopryckynspHo-
BOJTHOBOM ayanusM. [[udpakmus snexTpoHoB B Kpuctauiax. CIOHTAHHOE M BBIHYKICHHOE
U3Iy4deHue. Y CTpOMCTBO U NPUHIMI padoThI Ja3epa

IIpakTHyeckue 3aHATHS

[IpakTuyeckas pabora: Habironenue TMHEHYAaTOro CrekTpa

Tema 7.3
ATOMHOE SIIpO

Conep:xanue y4eOHOro MaTepuaJia

MeTtoabl HaOMIOEHHS U PErHCTPaALMK AIEMEHTapHbIX YacTUll. OTKPhITHE PaTUOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompenesneHuro cocTaBa pajMOAaKTUBHOrO wu3nydeHus. CBoicTBa
anbda-, Oera-, raMMma-usnydyeHus. BiusHHe pajgMOaKTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeiTHE poTOHA M HeTpoHa. Hykmonnas mozens siapa I'eiisenOepra-VBanenko. 3apsn
snpa. MaccoBoe uncio siapa. Mzoronsl. Anbda-pacnaj. IJIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. I'amMa-uznyuenue. 3aKOH paJiMOaKTUBHOIO pacliaja. JHEPrusi CBA3U HYKJIOHOB B
sanpe. SAnepasie cuibl. Jledext macchl sapa. SAnepHeie peakuuu. JleneHwe u CHHTE3 sep.
SAnepubiii  peakrop. TepmosimepHblii cunTe3. I[IpoGneMbl W MEPCHEKTUBBI  SEPHOM
SHEPIreTUKU. OKOJIOTMYECKHE AaCHEKThl SAEPHOM SHEPreTHKU. OJEMEHTapHbIE YaCTHULIBI.
OtkpbiTHE 03UTpOHA. PYHIAMEHTAIBHBIE B3aUMOJEHCTBUS
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IIpakTnyeckue 3aHATHS

[IpakTuueckas padota: MccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusiM)

IIpodeccuonaIbHO OPMEHTHPOBAHHOE COJEPKAHUE (COEPKAHNE TPUKIIATHOTO MOTYJIs1)

HpaKanecKne 3aHATHUSA

[IpakTuueckas padoTa:

1. lenoBas urpa: [loHsTHS, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOTO IMO3HAHUS: SBJICHHE,
HayuyHBI (akT, rHUNoTe3a, (¢u3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIoIeHue,
JKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

2. Ilpaxktuueckas pabGorta: TexHMUYECKHE YCTpPOWCTBA M IPAKTUYECKOE IPHUMEHEHHUE:
¢dorosneMeHT, (OTONATUMK, COJHEUHass Oarapes, CBETOJAUOJ, CIEKTPOCKOMN, Jiasep,
KBAaHTOBBII KOMIIBIOTEP, TO3UMETp, KaMepa Buibcona, siiepHblil peakTop, aToMHast 6oMOa

Pa3nes 8.2/1eMeHTHI ACTPOHOMMH U ACTPOPU3NKH

Tema 8.1
OneMEHTBI
aCTPOHOMHUU U
acTpou3uku

Conep:xkaHue y4eOHOT0 MaTepuaJa:

Bun 3Be3nnoro Heb6a. Co3pe3nus, SpKue 3BE3/Ibl, INIAHETHI, X BUAUMOE ABMkeHue. CoTHeuHas
cuctema. [Tnanerst 3emHoit rpymnmsl. [Inanersi-rurantel. Maibie Tesia COTHEYHOM CUCTEMBI.
Comnnrie, dporocdepa u atmochepa. ComHeuHnast akTUBHOCTh. VMcrounuk sueprun CoHIla U
3Be3]1. 3BE€3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKU: MAcCa, CBETUMOCTb, PaANYC, TEMIIEpATypa, UX

OK-01
OK-07
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B3aMOCBS3b. 3B€3/IbI TJIaBHOM MOCIIEN0BATEILHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTD" I1g
3B€3]] [T1aBHOM NOcIeA0BaTeNbHOCTH. BHyTpeHHEe cTpoenue 38e311. COBpEMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUH U 3BOOLMHN COJIHLIA U 3B€3/1. DTaIlbl )KU3HU 3BE3/1.
Muieunsiii [1yTh - Hamia ["anaktuka. CrimpanbHas CTpyKTypa ['anakTuku, pacnpeiesieHue 3Be3/I,
ra3a 1 nbutd. [lonoxxenue u nerxenne Comnnna B ['anaktuke. [Inockas u chepuueckas
noacuctemsl ['anakTuku. Tuibl ranakTuk. PaguoranakTuky ¥ KBa3apsl. YepHbIe IbIPHI B IApax
ranakTvk. Beenennas. Pacmmpenne Beenennoii. 3akon Xa60:a. Pazoeranue ranaktuk. Teopus
Bonbmioro B3peiBa. Monens «ropsiueii Beenennoi». MaciraOHast cTpykTypa BeenenHoit.
Meraranaktuka. Heperenable npo6ieMbl aCTPOHOMHHU

JlabopaTopHble 3aHsATHS

JlaboparopHas padota 8. HabmroaeHuss HEBOOPYKEHHBIM IJIa30M C UCTIOIh30BAaHUEM
KOMIBIOTEPHBIX MPHIOKEHUHN IS OTpeieNIeHuUs 0J0KeHUsI HeOeCHBIX 00BEKTOB HA
KOHKPETHYIO JaTy: OCHOBHBIC c0o3Be3/1usi CEBEPHOTO MOIYIIApUs U IPKUE 3BE3IbI

IIpomeskyTOYHAS aTTEeCTALMA:

Apyrue (popMbl KOHTPOJIs (KOHTPOJIbHAs padoTa)

1 cem

Au(pepeHpPOBAHHBIN 3a4eT

2 ceMm

Bcero:

78
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3.MeToanyeckne yKa3aHHus M0 MPOBeJeHUIO NPAKTUYECKUX 3aHATHI/JIa00pATOPHBIX
padoTt

JUis OCBOEHHUs AMCUMIUIMHBI MPETYyCMOTPEHBI pa3IUYHbIE BHJbl 3aHATHH: JEKIUH,
NPaKTUYECKHUE 3aHATHS, 1TabopaTopHble PabOThl, caMOCTOsITeNbHAs paboTa 00yyaromuxcs u T.1.

C menpio ympouieHuss 0JIoKa METOIUYECKOTO COMPOBOXACHHUS pabodell MmporpamMMbl B
JAHHBIX yKa3aHUSAX (METOAMYECKHE YKa3aHUs [UId OOyYarolUXCs MO0 OCBOCHUIO JUCIMILIMH)
IIPeyCMOTPEHBI (POPMAThl METOINUECKUX YKA3aHUH - IPOBEICHNE IPAKTUUECKUX 3aHSATHI.

Mertoanyeckne ykazaHus M8 OOYyYalOIIUMXCA IO OCBOCHUIO JUCHUIUIUHBI Dusnka
[0JIpa3yMeBaeT HAJIMYUE METOJMYECKOM JUTEepaTypbl C Yy4ETOM PEKOMEHIYEMOrO pPEKuMa U
XapakTepa yueOHOH paboThl, a TaKXKe C y4eTOM He00X0AUMOro (hopMaTa JUCHUIUINHBL.

[TpakTnueckast paboTa 3aKiIrO4aeTcs B BBINOJIHEHMM CTYAEHTaMH, O]l PYKOBOJCTBOM
npernojiaBaTensi, KOMIUIEKCAa Y4YeOHBIX 3aJlaHMi HalpaBlIEHHBIX HAa YCBOGHHE Hay4yHO-
TEOPETUYECKHX OCHOB Y4YeOHOW JMCIUIUIMHBI, TNPHOOPETEHHE TPAKTHUYECKUX HABBIKOB
OBJIAJICHUS] METOAAMHU MTPAKTUYECKON pabOThl C MPUMEHEHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH.

BeinonHenus npakTuueckoil paboThl CTYJEHTHI MPOU3BOIAT B MUCBMEHHOM BHjae. OTyer
IIPEIOCTABIIAETCS MIPENOJABATEINI0, BEAYIIEMY JaHHBINA MPEAMET, B DJIEKTPOHHOM WJIM II€YaTHOM
BUJIE.

[lenp mpakTUYECKUX 3aHATHIA:

Benymeld aupakTHueckod IeNbl0  MPAKTHUECKUX  3aHATHH  sBIseTcs  (OpMHpOBaHUE
NPAaKTUYECKUX YMEHHH - MpOQecCHOHATBHBIX (YMEHHH BBITIOIHATH OINpE/eIeHHbIe ACHCTBUS,
orepannyu, HeoOX0AUMBIE B MOCIEAYIOIEM B MPO(EeCCHOHAIBHON AEATENbHOCTH) WIH YUeOHBIX
(ymenuii pemats 3amaun o dusnke), HEOOXOAMMBIX B MOCEIyIOMEH y4eOHOU JesITeTbHOCTH
110 o011enpoecCHOHANBHBIM U CHEIMAIbHBIM TUCIUILIMHAM.

3a1auM MPaKTUYECKUX 3aHATUM:
— o00001IeHne, cUCTeMaTU3aluio, YIriayOJieHHe, 3aKpeIuIeHHE IOJyYeHHBIX TEOPETHYECKHX
3HaHUU IO KOHKPETHBIM TEMaM JIUCLUIUIMHBI;

— (¢opMHpOBaHHE YMEHHUH TNPHUMEHATH IIOJyYEHHbIC 3HAHUS Ha MpPaKTHKE, pPeaTu3aluio
€/IMHCTBA UHTEIJIEKTYaJIbHOW U IPAKTHUUECKOH 1€ATEIbHOCTH;
— pa3BUTHE MHTEJJIEKTYAJIbHBIX YMEHUH Yy OyIyluX CHIEUaJUCTOB: aHAJIUTHYECKUX,
IIPOEKTHPOBOYHBIX U JP.;
— BbIpaOOTKY IIPU PELICHUH MOCTaBJIEHHBIX 3a/1a4 TaKUX MPO(ECCHOHATBHO 3HAYMMBbIX Ka4eCTB,
KaK CaMOCTOATEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsi MHUIIMATUBA.

[IpakTHyeckue 3aHATHSA CHOCOOCTBYIOT Oojiee TIIyOOKOMY NMOHMMAaHHUIO TEOPETUYECKOIO
MaTepuaga yueOHOro Kypca, a TakKe pa3BUTHIO, (POPMHUPOBAHHMIO U CTAHOBJICHHUIO PA3IUYHBIX
YPOBHEH COCTaBIAIOLMX NPOPecCHOHATbHON KOMIETEHTHOCTH CTYICHTOB.

OCHOBOI TpaKTUKyMa BBICTYMAIOT THIIOBBIC 33/1a4M 1O (PHU3HKE, KOTOPHIC JOJKEH YMETh
pelaTh CHeHuaIicT B 00J1acTH HH(OPMALIMOHHBIX CHCTEM.

BrimonHenne nmpakTU4eckoil paboThl CTYJEHTHI MPOU3BOJAT B MUCHbMEHHOM BHje. OTyer
IIPEIOCTABIIACTCS MIPENOJABATENI0, BEAYLIEMY JaHHBINA NPEAMET, B DJIEKTPOHHOM WJIM II€YaTHOM
BUJIE.

B cooTBeTcTBUM C OCHOBHOM LIEJBIO, MPAKTUYECKUE 3aHATHUSA 10 AucHUIUIMHE PU3NKa,
OCYILECTBIISIIOTCS ITyTEM pEIICHUs] Pa3HOIro pojia 3ajau: — WHAWBUYalIbHbIC 3a7aHus (peleHue
3ajiay, COOOLICHHMs, MIOKJIA/bl, MCCIENOBAaTENbCKUE pabOThl M JAp.); — TECTHUPOBAHUE IIO
MaTepuaiaMm, pa3pabOoTaHHBIM IIPENoAaBaTeieM; — TOATOTOBKY K KOHTPOJIBHBIM padoTam,
3a4eTaM.—BBIIIOJTHEHHE KOHTPOJIBHBIX, CAMOCTOSITEIbHBIX Pa0OT; — BBIIOJIHEHUE CEMECTPOBBIX
MH/IMBUYAJIbHBIX 3aJlaHuii; — paboTa HaJ BBIIOJIHEHUEM HarsIHBIX [TocoOuit (cxeM, Tabiaul u
JIp.), TPOCKTOB.
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IIpakTHueckue 3aHATUSA HOCAT PENPOAYKTUBHBIM, YACTUYHO-IIOMCKOBBINM U IOUCKOBBIN
Xapakrep.
3aHATHA, HOCSILME DPENPONYKTUBHBIM XapakTep, OTIMYAIOTCS TEM, YTO IPHU HX
MIPOBECHUH 00YyYaroIrecs MoJIb3YIOTCs MOAPOOHBIMU UHCTPYKIMSIMH.
3aHATHA, HOCSAIIME YaCTUYHO-TIOUCKOBBIN XapakTep, OTIMYAIOTCS TEM, YTO NPU UX
IIPOBECHUH O0YyYaroUIrecs: He MOJIb3YITCS MOAPOOHBIMU UHCTPYKIUSAMHU, UM HE JIaH MOPSAIOK
BBINOJIHEHUSI HEOOXOIuMbIX jelicTBuil. OOyuaronyecs caMOCTOSTEIbHO JOJDKHBI BBIOPATh
crocoObl BHIMOJIHEHUS 3a/laHUi HAa OCHOBE MHCTPYKTUBHOM M CIIPAaBOYHON JIUTEPATYyphI U AP.

3aHATHA, HOCSIIME TOMCKOBBIN XapakTep, XapaKTepU3ylOTCs TeM, 4TO 0Oydaroluecs
JIOJDKHBI PELIUTh HOBYIO JJISl HUX NMPOOJIeMy, ONUPAsACh HAa UMEIOIINECs TEOPETUUECKUE 3HAHUS U
MPAKTUYECKUE YMEHHUS.
@opMbl OpraHMU3aLUU JEATETBHOCTH OOYYAIOLIMXCS HAa NPAKTUYECKUX 3aHATUAX:
(bpoHTaNbHAs, TPYNIOBas U UHAUBHIyaJIbHAS.
[Ipu dponrtanbHOll (hopme Bce 0Oydarolyecs BBITOIHSIIOT OJHOBPEMEHHO OJIHO M TO K€
3aJjaHue.
[Tpu rpynmnoBoii ¢popme opraHuzalmu JIEsSTEIbHOCTH OJHO U TO )K€ 3a/laHUE BBINOJHACTCA
rpynmnaMu oT JIByX JI0 MATH YEJIOBEK.
[Ipu unMBUAYaNbHOM (hopMe KaXKbli 00yUarOUiiCs BBIMONHAET MHIUBHULyaJIbHOE 3a/1aHUE.

3.1. TemaTnka u coaepxkaHue NPAKTHYECKUX 3aHATHI/1a0opaTOPHBIX padoT

Tema2.1 Kunematuka
[TpakTuyeckue paboOTHI:
M3MepeHne MrHOBEHHON CKOPOCTH.
HccnenoBaHne COOTHOLIEHHSI MEXIY MyTSAMH, MPOWICHHBIMHM TEJIOM 3a IOCIE0BaTEIbHbIE
paBHBIE MIPOMEXYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBMJKEHUHU C HAyalbHON CKOPOCTBIO,
PaBHOI HYJIIO.
N3ydyeHue ABMKEHUS IIapUKa B BSI3KOW >KUIKOCTH. M3ydueHue ABMKEHHUs Tena, OpOLIEHHOIO
TOPU30HTAJIBHO
Tema2.2 Jlunamuka

[IpakTuyeckue paboOTHI:

I/IBy‘-IeHI/IC JABHOKCHUA 6pyc1<a 10 HAaKJIOHHOM IJIOCKOCTH IO AIEHCTBUEM HECKOJIBKHUX CHIL.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOMIMX B Ae(POPMUPOBAHHON MPY>KUHE
Y pEe3WHOBOM 00paslie OT BETUYMHBI UX Ae(opMarim.

I/ICCHGILOBaHI/Ie YCJIOBI/Iﬁ PAaBHOBCCHUA TBEPpAOTO TCJId, UMCIOIICTO OCh BpalllCHUA

Tema2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE
25
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[TpakTuyeckue paboOTHI:

W3ydenue cBA3M CKOPOCTEH Tell IPU HEYTPYTOM yaape.
UccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU Tesia

HpaKTI/I‘-ICCKaH pa60Ta: Texuuueckue YCTpOﬁCTBa N MPAKTUYCCKOC IMPUMCHCHUC: CIIMAOMETD,
JABMOKCHUC CHaApAA0B, LOEIHBIC W PEMCHHBIC MI€pEaadyur, IMIOAIIMIIHUKH, BOJOMET, KOIICP,
Hp}/')i(I/IHHLII\/'I MUCTOJICT, ABUXKCHUC UCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

[TpakTuueckas pabora:
Hcnons30BaHNE3aKOHOBMEXAHUKHITII00BICHEHUS IBYDKCHUTHEOCCHBIX TeITH IS PA3BUTH S
KOCMHUYECKHX UCCIICIOBAHH, TPAHUIBI TPUMEHUMOCTH KJIaCCUYeCKOi MexaHuku. MmMuranus
HEBECOMOCTH

Tema3.1 OcHOBBI MOJIEKYJISIPHO-KUHETUYECKOUN TeOpUn
[TpakTuyeckne paboOTHI:

M3mepeHue Macchl BO3ayXa KiaccHOW KoMHate. MccneoBanue 3aBUCUMOCTH MEXKIY
HapaMeTpaMH COCTOSHHS Pa3peKeHHOTO Ta3a
JlaGopatopHnas pabora 1./3yueHneo1HOro u3 u30MpoLeccoB

Tema 3.20CHOBBITEPMOAMHAMUKHI
[TpakTnueckas pabora: M3amepenue yneiabHON TEMIOEMKOCTH

Tema 3.3ArperatHble COCTOSIHUS BELIECTBA U (Pa30BbIE EPEXO/IbI

JlaGopatopHas pabota 2. OnpeneseHue BIa)KHOCTH BO3lyXa

[TpakTnueckast padora: TexHuueckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
6apomeTtp. OmnpeneneHre Macchl BO3yXa B KOMHATe HA OCHOBE M3MEpPEHUN 00beMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3lyXa B HEM.

[TpakTryeckas pabora: TexHnYeckue yCTpOICTBA U MPAKTHUECKOE IPUMEHEHHE: ABUraTelb
BHYTPEHHEI 0 CrOpaHus, ObITOBON XOJIOJMIbHUK, KOHIUIIMOHEP, TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU NIOJyUEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTUU

Temad.1 DnexTpocTaTnka
[TpakTuyeckas pabota: M3mepeHue 31eKTpOeMKOCTH KOHIeHCaTopa

Temad4.2 [TocTossHHBIN n1eKTpUYeCKUi TOK. TOKM B pa3iIu4HbIX Cperax
JlaGopatopHas pabota 3. M3ydyeHue cMeIIaHHOro COEJUHEHUS Pe3UCTOPOB.

JlaGopaTtopHast pabota 4. l3mMepeHne 31eKTPOIBIKYIIEH CHIIBI HCTOYHHUKA TOKA M €T0
BHYTPEHHETO COIIPOTUBIIEHUS

Tema 4.3MarautHoe nose. DJIEKTPOMAarHUTHAsE MHIYKIUS
26
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[TpakTnyeckue paboTel: M3yueHrne MarHuTHOTO MOJIsI KaTyIIku ¢ TokoM. MccnenoBanue
JIEHCTBUS MOCTOSIHHOI'O MarHuTa Ha paMKy ¢ TOKOM
JlaGopatopHas pabota 5. M3yueHue siBIeHUs 3J1€KTPOMAarHUTHON MHYKIIUU

[TpakTnyeckas pabota: TexHHYecKHe yCTPONUCTBA M MPAKTUUECKOE MPUMEHEHHE: JIEKTPOCKOII,
JJIIEKTPOMETP, KOHJEHCATOp, KONMPOBAJIBHBIM amnmapar, CTPYyHHBIM NpPHUHTEp, aMIepMerp,
BOJIBTMETD, peocrar, UCTOYHUKU TOKa, JJIEKTPOHArpeBaTEIbHbIC npuoopHl,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP  CONPOTHUBICHHSA, BAaKyyMHBIH WO,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA JAHOM, TaJlbBaHHWKA, IOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUThl, DJEKTPOABUIATENb, YCKOPUTEIM DIIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAs TI€Yb.

[MpakTdeckas pabora: Mepsl 27IeKTPOOE30aCHOCTH, SJICKTPOCTATHYECKAS 3aIIUTa, 3a3eMJICHHE
ANIEKTPOTPUOOPOB, KOPOTKOE 3aMBIKAHUE

Tema 5.1MexaHNuUECKUEH IEKTPOMATrHUTHBIE KOJIeOaHHs
[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTHU nepuoaa MaJjbIX KoJe0aHmi I'py3a Ha HUTHU OT JJIMHBI HUTHU U
MacCChI I'py3a. Uccnenopanue NEPEMEHHOT'O TOKA B LCTIH U3 MMOCJICIO0BATCIILHO COCAUMHCHHBIX
KOHIACHCATOPA, KaTyIIKU U PE3NUCTOpa

Tema 5.30nTHKA
ITpakTnueckas padbora: HaGmronenue qucnepcuu cBeTa

Jlaboparopnas pabota 6. M3amepeHue mokasartesi MPeIOMICHHS CTEKIIa

JlaGopatopHas pabora 7. MccnenoBanue CBOMCTB H300pakeHU B JTMH3aX

[TpakTnueckast pabora: TexHndyeckue ycTpoHCTBa M IMPAaKTHUECKOEe MpUMEHEHue: ceiicmorpad
JJIEKTPUYECKUIN 3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JINHUU DJIEKTPOIEPE1ay, My3bIKaJIbHbIC
MHCTPYMEHTBHI, YJIbTPa3ByKOBasl JUATHOCTUKA B TEXHUKE U MEIULMHE, Pajap, paauOIpUEMHHK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meub, oukM, Jyma, Qoroanmnapar, MPOSKIUOHHBINA
anmnapaTr, MUKPOCKOII, TE€JIECKOIl, BOJIOKOHHAs ONTHKA, AU(PpPaKIMOHHAS pPELIeTKa, MOJISIPOUI,

TEJIECKOIL. IIpaxTrueckas pa0ora:
Bunpmmsnyuennii. BunpiciektpoB.Criektpoincityckanus. CnekrpainoriomeHus. CnekrpaibHbliia
HaJus3. CrnekrpanbHble KJIaCChl 3BE3M.

VYiberpapuonerooensinyuenue. MappakpacHoensinyuenue. Pentrenosckuenyyu. Uxnpupoaucs
oicraa.lllkana >J1EKTPOMarHUTHBIX U3J1y4YECHUN

Tema 7.2CtpoeHue atoma
[TpakTuueckas pabora: HabmroneHue auHeiuaToro criekrpa

Tema 7.3 ATomHOE s1pO
[TpakTuyeckas pabora: MccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim)

[TpakTuueckas pabora:
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1. Jenoas urpa: [loHATHs, CBSI3aHHBIE C U3YYEHUEM METOJOB HAYYHOT'O MO3HAHUS: SIBICHHE,
Hay4HBIA (aKT, TUMOTE3a, (PU3nIecKas BeITUINHA, 3aKOH, TEOPHs, HAOII0eHUE, SKCIICPUMEHT,
MOJEJIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

2. IlpakTudeckas padota: TeXHUUECKUE YCTPOWCTBA U MPAKTUIECKOE IPUMEHEHHE:
¢doTorIeMeHT, POTONATINK, COTHEUHAs! OaTtapesi, CBETOMO/, CIIEKTPOCKOIL, Jia3ep, KBAHTOBBIN
KOMITBIOTEP, I03UMETp, Kamepa BuibcoHa, siiepHblii peakTop, aToMHas 6oM0Oa

Tema 8.1231eMeHTHI ACTPOHOMHH B aCTPODUZHKU

JlaboparopHuas padota 8. HabGaroaeHUss HEBOOPYKEHHBIM TJIa30M C UCTIOIB30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUN [T OTpeieNIeHUs TOJI0KeHUsI HeOeCHbIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBbIE c03Be3/11s1 CEeBEPHOIO MOMYLIAPHS U SIPKUE 3BE3/IbI

JlabopaTopHasi paGora 1: U3y4yeHue 0JHOr0 U3 H30IIPOLIECCOB
Heab: DxcneprMeHTaNbHO MPOBEPUTH OJIUH U3 Ta30BbIX 3ak0HOB (boitns-Mapuortra, ['eii-
Jltoccaka wnu apns) .
Kaxk npoBoaurcs:
HoaroroBka: Cobupaercsi yctanoBka. OOBIYHO 3TO MIMPHIL C TA30M, TaTYUKU JIABJICHUS
U TeMIIepaTyphbl, TOJIKIIOYEHHBIE K KOMIBIOTEpY (Hampumep, obopyaoBanue « Touka poctay) .
HN3mepenus:
na usomepmuueckozo npoyecca: I3MepsioT 1aBjeHHe ra3a Ipu pa3HbIX
o0beMax (IBHUras MopiIeHb), CTPOro Cle/s 3a TeM, 4YTOObl TeMIIepaTypa OcTaBajlach
HEU3MEHHOM .
s uzobapnoeo npoyecca: Harpeparot ra3 (oIyckast LIIPUI] B TOPSIUYIO BOAY) U
HaOJII01A0T 32 U3MEHEHHEM 00beMa MPH MOCTOSITHHOM JaBJICHUH .
na usoxopnozo npoyecca: HarpearoT ra3 B 3aKpbITOM COCY€ IOCTOSHHOTO
o0beMa 1 HaOJIIOIAI0T 32 POCTOM JIaBIICHUS .
Amnanm3: J[aHHbIC 3aHOCATCS B TaOMUITy. PaccunTthiBaroTcst ipousBeneHus pVpV uimun
otHomenust V/TV/T w p/Tp/T, 4T00bI MOATBEPAUTH X MTOCTOSTHCTRBO .
BobiBoa: Jlenaercst BBIBO O BHITIOJHEHUH JAHHOTO ra30BOT0 3aKOHA.

JlabopaTopnasi padora 2: OnpeaesieHue BJIa:KHOCTH BO3/1yXa

Heab: HayunuTscs onpeaensTe aOCONIOTHYIO U OTHOCUTENBHYIO BIXKHOCTh BO3yXa B
KaOuHeTe.

Kaxk npoBoaurcs:

IToaroroBka: Mcnonp3yeTcst mcUXpoMeTp (COCTOSIINUN U3 CyXOT0 U BJIAXKHOTO
TEPMOMETPOB) WJIU TUTPOMETP.

HN3mepenus:

CHuMaroTcs moKa3aHusi CyXoro TepMOMETpa.
CHuMarTCs NOKa3aHUs BIAXKHOTO TepMOMETpa (pe3epByap KOTOpPOro 00epHyT
BIIQXKHOU TKaHbI0). M3-3a vicriapeHust ero TeMreparypa OyaeT HIKe.

Pacuer: Haxomurcs pasHocts Temmnepatyp. [1o ncuxpomerpudeckoit Tabauie Ha
MIepEeCeueHNH CTPOKU TEMIEPATYPhl CyX0Tro TEPMOMETpa U CTOJIOIa pa3HOCTH TeMIepaTyp
oTpezeNsieTcsi OTHOCUTENbHAs BIaKHOCTh BO3/lyXa B POLEHTAX.

BeiBoa: OnieHrBaeTcst, COOTBETCTBYET JIH MMOJYYCHHAS BIAYKHOCTH KOM(POPTHBIM
HopMaM (00b14HO 40-60%).

JlaGopaTtopHas padora 3: U3yueHue CMEIIAHHOTO COeJUHEHUS] PE3UCTOPOB
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Hean: [IpoBepuTh Ha ONBITE 3aKOHBI MOCIEA0BATEILHOIO U MAPAILIEIBHOTO COEIMHEHUS
MTPOBOJTHUKOB JIJISI IIETIA CO CMEIIAHHBIM COSMHEHUEM PE3UCTOPOB .
Kak npoBoauTrcs:

Coopka nenu: Ha makeTHOH 11aTe WK CTEHE COOMpPAETCs AJIEKTpUUecKas 1ens u3 3-4
PE3UCTOPOB C U3BECTHBIM COMPOTUBICHUEM, COSTMHEHHBIX CMEIIaHHO (MOCIeA0BaTEIbHO-
napajuieibHo). B 1ens BKITI0Uar0TCsl aMIepMeTp U BOIBTMETD .

HN3mepenus:

N3mepsitoT ob1iiee HaNpsHKEHUE Ha YYACTKE LT U OOIIYI0 CUITY TOKA.
W3mepsitoT HanpsKEHUE Ha KajkJIOM PE3UCTOPE M CUITY TOKa B KaX /10 BETBH .

Pacyer 1 npoBepka:

[TpoBepstoT BeimonHeHne 3akoHOB: [06m=11+12/06m=/1+/2 (114 napamiensHOro
yuactka) 1 UoOm=U1+U2Uo6m=U1+U2 (a5 mocienoBaTeIbHOTO y4acTKa) .

PaccunthIBatoT TeOpeTHUECKOE 00IIIee COMPOTUBIICHUE IIETIH U CPABHUBAIOT C
U3MEPEHHBIM.

BoiBoa: [lonreepxaaeTcs cnpaBeyiuBocTh 3akoHOB OMa n Kupxroda 115 cmermaHHbIx
Lerneu .

JlabopaTopHasi padora 4: U3mepenue I/IC n BHyTpeHHEro CONpOTHBJIEHUSI HCTOYHHKA
TOKA
Less: Onpenenuts OCHOBHBIE NTapaMeTPhl ICTOYHHKA TOKA (OaTapeiiKu T aKKyMYJIATOpa).
Kaxk npoBoaurcs:
HN3mepenue I C: BonbTMeTp MOAKIIOYAIOT HEIOCPEACTBEHHO K KJIEMMaM MCTOYHHKA
TOKa (ITpU pa30MKHYTOW BHEIIIHEH 11enn). Mi3aMepeHHoe HanpshkeHue npaktudecku pasao 3/1C
(EE), Tak kak TOK B LIENIK OTCYTCTBYET U HET MaJCHUs HANPSLKEHUS] BHYTPU UCTOYHHKA.
HN3mepenue cCONPOTUBICHUSA:
Cobuparor 3aMKHYTYIO 11€TIb, IOJIKITI0Yasi K ICTOYHHUKY PE3UCTOP C U3BECTHBHIM
cornpoTuBiieHreM RR.
Nsmepsror cuny Toka I/ B nenn u Hanpsikenne UU Ha BHEIITHEM PE3UCTOPE.
Pacuer: BHyTpeHHee conpoTUBIIEHUE 7 BBIYUCIISIOT 10 3aKOoHY OMa /17151 OJIHOM
nenu: r=E—UI=EI-R/=IE—U=IE—R.
BeiBoa: CpaBHUBAIOT NOJIyYEHHOE 3HAUEHHE BHYTPEHHETO COITPOTUBIICHMUS C
0’KHUJAEMbIM (/17151 HOBBIX U CTapbIX AJIEMEHTOB OHO Pa3In4aeTcs).

JlaGoparopHas padora S: U3yyeHue siBJIeHUS 3JIEKTPOMATHUTHON HHAYKIIUU
Heab: M3yuynTh BO3HUKHOBEHUE UHAYKIIMOHHOTO TOKA MPU U3MEHEHUU MAarHUTHOTO OTOKA
(mpaBuio Jlenuna).
Kak npoBoauTcs:
IMoaroroBka: Karyika u3 mpoBojia MOJIKIIOYAETCS K MUJUIUAMIIEPMETPY
(ranpBaHOMETPY). BHYTpH KaTyIIKU WK PSAOM C HE MOKHO BHOCHUTD MTOCTOSTHHBIN MarHmr.
OnbIThI:
BrBurarot MarHuT B KaTyuIky (ceBepHbIM mostocoM). HaGmromarot
BO3HUKHOBEHUE TOKA U OTKJIOHEHHUE CTPEIIKHU.
OcTaHaBIMBAIOT MarHUT — TOK MCYE3aeT.
BbIaBUrarOT MarHuT U3 KaTyIIKKM — TOK BO3HUKAET CHOBA, HO CTPEJIKa
OTKJIOHSIETCS B APYTYIO CTOPOHY .
MEeHSIOT MOJIF0C MarHUTa U TTIOBTOPSIOT OTIBITHI.
OnbITHI TPOBOJAT € PA3HOM CKOPOCTHIO IBUKEHUSI MAarHUTA.
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BBIBOI[! I[enaeTc;I BBIBOJ, YTO PIH,[[yKI.[PIOHHLIfI TOK BO3HUKACT TOJIBKO IIPU U3MCHCHUHN
MAar"duTHOI'O ITOJIA (HpI/I JABMXCHUUN MaFHI/ITa), a €ro HalpaBJICHUC 3aBUCUT OT HAIIPABJICHUA
JABVOKCHUS M IIOJIIOCA Maroura (HOI[TBep)KI[eHI/IC IpaBHJIa .HCHI_[a).

JlabopaTopHasi padora 6: I3MepeHne noka3areJisi NPeJIOMJIEHUS CTEKJIA
Hean: Onpenenuts nokasareab NpeIoMIICHHs CTeKIIa (Hapumep, IIocKonapamieaIbHO
TUTACTUHKH).
Kak npoBoaurcs:
IMoaroroBka: CTekisiHHAS TUIACTUHKA KIAAETCS HA JIUCT Oymaru, 0OBOAUTCS
KapaH/alIoM.
IHocTpoenne xona jryyeii:
C oz1HOI1 CcTOPOHBI IUTACTUHKU OyJIaBKaMHU 3a/1a€Tcsl Majarouui jiyd (0yi1aBku
BTBIKAIOTCSI B TOYKH Ha Oymare).
C apyroit CTOpOHBI IITACTUHKH BH3YallbHO HAXOIST MOJIOXKEHHE OyIaBoK (Jyda),
I CKBO3b CTEKJIO, U OTMEYAIOT €ro OyJaBKaMHU.
YOuparotT IIacTUHKY U COSAMHSIOT TOUKH, PUCYS X0/ Jiy4da (Taatonui,
IIPEJIOMJICHHBIN, BBIXOASALINUIN).
Pacuer:
B Touke naneHus gyya Ha rpaHUily "BO3AYX-CTEKJIO" BOCCTAHABIUBAIOT
NEePHEHANKYJISIP K TPaHHu.
TpaHcropTUPOM WM TTO TUHEHHBIM pa3MepaM ONpeAesoT yIibl nageHus (o) u
npesoMieHus (vy).
Breramcnstor moka3aTeb MpesIoMIICHUs: n=sinasiny#=sinysina. OMBIT MOBTOPSIOT
JUISL pa3HBIX YTJIOB MAJCHHUS.
BobiBoa: CpaBHMBAIOT OJIYYEHHOE CpeHEE 3HAUCHUE C TAOIMYHBIMU TAHHBIMU JUIS
CTeKJIa.

JladopaTopnasi padora 7: MccienoBanue cBOCTB U300paskeHUii B JIMH3aX
Heab: [Tonyunts pa3nuyHbie TUITBI M300paXEHHUH ¢ TOMOIIBIO COOUPAIOIIEH JTMH3BI U
oTpeneuTh ee (POKYCHOE PacCTOSIHHUE.
Kak npoBoauTcs:
YcranoBka: Ha ontrnueckoi ckaMbe MOCII€I0BATENIBHO PACIOIaraloT MCTOYHUK CBETA
(cBeuy win Jlamny ¢ pUrypoi), TMH3Y U 9KpaH.
IMonyyenne n300pakeHuii:
Pacnonararot npeamer ganelie nBoiiHoro okyca (d>2Fd>2F) u, nuras sKkpaH,
MOJTy4aroT JEHCTBUTEIHHOE, YMEHBIIIEHHOE, TIEPEBEPHYTOE H300paKEHUE.
Pacnonararot npenmet Mexay GpokycoM u 1BOHHBIM GokycoM (F<d<2FF<d<2F)
— MOJIy4aroT JIeHCTBUTENbHOE, YBEIMUEHHOE, TIEpPEeBEPHYTOE U300paKEeHUE.
Pacnionararot npeamer mexay JinH30i U pokycom (d<Fd<F) — cMoTpsT uepes
JIMH3Y CO CTOPOHBI dKpaHa M BHJIAT MHUMOE, IPSIMOE, YBEITUICHHOE H300paKeHHE.
Pacuer: [ nByx-Tpex ciyuaeB 1o Gopmysie ToHkoi aun3sl 1F=1d+1{F1=d1
+f1 BeIuMCIAIOT POKyCHOE paccTosiHue, rae dd — paccrosiHue OT npeaMeTa 10 JUH3bL, ff — oT
JIUH3BI 10 U300paKeHUSI.
BoiBoa: ®opmynupyeTcsi, Kak MEHICTCS H300paKEHUE B 3aBUCUMOCTH OT ITOJIOKCHHUS
mpeaMeTa OTHOCUTEIBHO (POKyca TUH3BI.

JlabopaTopHas padora 8: HaG/onenue HeOecHbIX 00bEKTOB
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He.m,: O3HAKOMUTHCS ¢ OCHOBHBIMH CO3BC3UAMU CeBepHoro M[oJiymapusa u SpKuMu 3BC3J1aMH,
JOCTYIIHBIMU JJIA Ha6J'IIOI[€HI/I$I HCBOOPYKCHHBIM I'JIa30M B )IaHHBIfI MOMCHT BPEMCHMU.

Kak npoBoauTrcs:

IMoaroroBka: YcranaBnuBaeTcs Ha TeIe(OH WIM KOMIIBIOTEP NPUIIOKEHUE-TITIaHETapuil
(nanpumep, Stellarium, Star Walk 2 win Sky Map). B npuiiosxeHUH BBICTABIISIETCS TEKyLIast

Jarta, BpEMs U MCCTO Ha6J'IIOI[€HI/I$I.

OpuenTanus: Boliing Ha ynuiy (WId T8 B OKHO), C TIOMOUIBIO PHIIOKEHHS
OINpeeNuTh CTOPOHBI cBeTa. HanpaButh Tenedon Ha HEO0 — MPUIIOKEHUE B PEKUME
JIOTIOJIHEHHOM peayibHOCTH IMOKAKET Ha3BAHUS CO3BE3UI U 3BE3.

Haoronenue:

Haiitu [Tonspuyto 3Be3ay (B cozBe3anu Manoit MenBeauiisl) u

COPUEHTHUPOBATHCS 110 HEH.

Haiitu Hanbosee sipkue 3Be3/1b1 U CO3BE3/IMs, BUANMBIC ceiuac (Hampumep,
bonburyro Mensenuity, Kaccuonero, 38e3s Bery, [leHe0, ApKTyp B 3aBUCHMOCTHU OT CE€30HA).
3apucoBaTh IPUMEPHOE PACIIOJI0KEHNE HECKOJIBKUX CO3BE3IUIl OTHOCUTEIBHO

TOPU30HTA.

BruiBOa: KpaTKoe OIMHUCAHUC TOI'0, KAKHUEC CO3BC3J1UA U 3BC3AbI YIAJIOCh Ha6J'IIOI[aTL, " KakK
KOMITBIOTCPHBIC ITPUIIOKCHUA ITIOMOI'alOT B OpUCHTAIHU HAa 3BE3HOM Heoe.

4. @DoHJ OLIEHOYHDBIX CpeaACTB IMCHMIIJINHBI

4.1 KoHTPO/Ib M OlIEHKA PE3yJIbTaTOB OCBOCHHUs 00I1e00pa30BaTeIbHON JAUCIIUILUTHHBI

pacKpbIBalOTCA Yepe3 AUCHUILTMHAPHBIE Pe3yJIbTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHKE OOIINX

KOMHeTeHHI/Iﬁ 110 pa3acjiaM U TEMaM COACPIKaHUS yqe6Hor0 MaTcpHraja.

Kon Paznena/Tema
DopmMupyeMbIX

KOMIIeTeH I

THun oeHoYHBIX
MepONnpHUATHH

OK-01 Pazgen 2. Temul
2.1.,2.2.,2.3.
Paznen 3. Temsl
3.1.,3.2.,3.3.
Paznen 4. Tembr
4.1.4.2.,4.3.
Pazgen 5. Temnr
5.1.,5.2.,5.3.
Paznen 6.Tema 6.1.
Pazgen 7. Temnr 7.1,
7.2,7.3.

Paznem 8. Tema 8.1

- YCTHBIH OITpOC;

- OneHKa KOHTPOJIBHBIX padoT;

- HaOIIoZeHUE 3aX0/I0M BBITIOJTHEHUS
TabopaTopHBIX paboT;

- HammcaHue pedepaTos;

- OIICHKA MPAKTUYCCKUX pa60T

OK 07 Paznen 2. Temur
2.1.,2.2.,2.3.
Pazgen 3. Temnl
3.1.,3.2.,3.3.
Paznen 4. Temel
4.1.4.2.,4.3

Pasznen 5. TeMel

OLICHKA TECTOBBIX 3a/1aHUN;
- IPOMEXKYTOYHAs aTTECTALUA
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5.1.,5.2.,5.3.

Pazgen 7. Temnr 7.1,

7.2

Pa3nmen 8. Tema 8.1

4.2. KoHTpPO/IbHO-U3MeEPUTEIbHbIE MATEPUAJIbI BKIKOYAIOT:

KonTposabhas padora no teme «Kunemaruka»

1 BapuaHT

1.Kakyto ckopocTs mpuoOperaeT aBTOMOOWIIb U pasrone ¢ yckopenuem 0,4 m/c* B Teuenue 10
CEKYH/I, €CJIM HauajbHas CKopocTh 10 m/c?

2. Msia OpolieH BepTUKaIbHO BBEpX co ckopocThio 10m/c. Ha kakyro MakcUManbHYIO BBICOTY OH

HOJIHUMETCS?

3. Ilpu paBHOMEpPHOM JBMKEHUH Ieniexos 3a 4 ¢ nmpoxoauT myTh 6 M. Kakoil myTe oH mpoiiier
IPY IBUSKEHHUH C TOM 7K€ CKOPOCTBhIO 32 3 ¢?

4.VpaBHEHME JBIKEHHS Tela MMeeT BHA: X = 2+2t+t* . Onpenenure Xo; v, a. Haiiaure myts,
NPOM/IEHHBI TEJOM 3a Bpemsl t=2c. 3anuimTe ypaBHEHME CKOPOCTH U IOCTpOWTe rpaduk
3aBHCHUMOCTH YCKOPEHHS OT BpeMeHH a(t).

S.Oﬂpe,[[CJ'II/ITC KaKyr0 CKOpPOCTb Pa3BUBACT MOTOLIUKIIMCT 3a 150, JABUTAACh W3 COCTOSHHUA ITOKOSA C

yckopenuem 1,3m/c?.

6.Teno, uMmerolee HauyaabHY0 ckopocTh 10 M/c, B TeUeHHE NMEPBBIX 5 CEKyH JBUTAETCA

PaBHOYCKOPEHO C YCKOPEHUEM 2 M/C?, CIelyIOoIue IBE CEKYHIbl OHO ABUIaeTCs PaBHOMEPHO, a
B TEUEHHUE CIEIYIOIINX TPEX CEKYH] - paBHO3aMEJIJIEHHO ¢ yckopeHueM 3 M/c’. Kakoit u3
HUKETPUBEJICHHBIX TPAQUKOB COOTBETCTBYET IaHHOMY JBUKCHUIO?

e

AV /e

R T

Vi: Mlc

Kpurepun onenkn
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Kaxnoe npaBuIbHO BBINOJIHEHHOE 33/1aHUE OLEHMBaeTcss Tpems Oamnamu. Takum oOpaszom,
MaKCHMaJbHOE KOJMYECTBO MEPBUYHBIX OAJIJIOB, KOTOPOE MOXHO MOJIYYUTh MPHU BHINOIHEHUU
KOHTPOJIbHOM paboThl — 18.

«2» - Bemoaaeno mene 70% 3ananus, Habpano menee 12 6amnoB
«3» - Beimmonneno70-80% 3amanus, Habpano 12-13 6annos

«4» - Bemomaeno 80-90%3amanwus, Habpano 14-15 6ammor

«5» - Bemonaeno 6omee 90% 3ananus Habpano 16 6aio u 6onee

TecToBbIE padOTHI
TecroBasi padora no Teme: JiieKTpoeMKocTh. Konaencaropsi.
Bapuanr 1

1. DneKTpOoEMKOCTh TIOCKOT0 KOHJIEHCATOpa 3aBUCUT

A) OT IO TN U PACCTOSHUS MEX/Y TIIACTUHAMH

B) TonpKO OT paccTosIHUS MEXKIY IIaCTUHAMU

C) TOJBKO OT JUIIEKTPUIECKON MPOHUIIAEMOCTH CPEIbI

D) TonbKO OT MIIOIIaAH TIACTUHBI

E) or numsnekTpudeckoil MPOHMIAEMOCTH CpENbl, IUIOMATN IUIACTHH WM PACCTOSHHSA MEXIY
II1acCTUHaMH

2. Hampsbkenune Ha oOkiangkax kouaeHcatopa 400 B. Ilpu monHO#M pa3psiike KOHAEHcaTopa
Yyepe3 pe3UCTOp B IEMU MPOXOIUT uiekTpuueckuii 3apsa 0,4 K. Torna sHeprus, BeiessieMas Ha
pesucrope

A)I0x B)8Ix C)160/x D)50/x E)25 Ix

3. Hampsbkenune Ha oOkiagkax konaeHcatopa 100 B. Ilpm momHo# paspsiike KOHAEHcaTopa
yepe3 pe3ucTtop B 1enu npoxoaut 3apsia 0,1 Ki. 3HauuT, 351€KTpoeMKOCTh KOH/IEHCAaTopa
A)10°® B)10'® C)10°d D)10°d E) 10D

4. TlpocTtpaHcTBO MeXIy OOKIaJKaMU IUIOCKOTO 3apsyKEHHOTO KOHAEHCATOpa 3aloJHHIN
JIUAIIEKTpUKOM ¢ €=4. Ecau koHaeHcaTop BCE BpeMsi OCTAaeTCsl MOJKIIOYEHHBIM K HCTOYHUKY
HaINpsDKEHUs, TO SHEPTHsl KOHAEHCATOpa

A) yBenuuutesa B 2 paza  B) He usmenurcst  C) ymeHbIINTCS B 2 pa3a

D) ymensmmmres B 4 paza  E)yBesinuurcs B 4 pa3a

5. Ecniu B MJIOCKOM KOHAEHCATOPE YBEIMYWIM PACCTOSHUE MEX]y IJIacTUHAMH B 3 pasa, a
IUIOIA b TUIACTUH YMEHBIIWIN B 2 pa3a, TO EMKOCTbh KOHJIEHCATOpa

A) ymenwimmnach B 2 paza  B) He usamenmnace  C) yBenuuuiack B 6 pa3

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

6. DHeprus MMEKTPUIECKOTO MOJIsA, CO3/]aBaEMOr0 3apsiiaMH ( B KOHJIEHCATOPe eMKOCThIO C

2 2 CcU 2
A) WzmghB) W:£C)W:Q—D) W:—E) W:ﬂ
2 2C 2 2
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7. Kongencarop anekrpoemkoctbto C=10 mMx®, 3apspkeH no HampspkeHus U=10 B. Dneprus
AIIEKTPUYECKOTO I0JIsI KOHJEHcaTopa
A)SIx B)05S5mIx C)SmIx D)I15Jdx E)S5MIOx

8. Mmerotcs koHaeHcaTopbl eMKOCThIO 4 MKD, 5 MKD, 10 Mk® u 20 Mx®. Mx obmmas eMKOCTh
MIPH TIOCIIEIOBATEIIHHOM COSIMHEHUH
A)l,7M® B)1,7® C(C)1,7ad D)1,70d E)1,7mD

Bapmuanr 2

1. be3pa3zmepnoii BennunHoi B CU siBnsiercs
A) nupnekTpuyueckasi IpOHUIAeMOCTh cpelibl  B) HanpsbkeHHocTs  C) 2IEKTPUUECKUNA 3apsi
D) norennman E) sanexkrpuyeckas mocTOsIHHAS

2. Emxocth KouueHcaropa 6 Mx®, a szapsn 3-10* Kiu. DHeprus dIeKTpUYECKOro TOJIs
KOHJIeHCcaTopa
A)75vIx  B)75x C)75mxdx D)75xdx E)7,5ulx

3. Hampsbkenne Ha oOkiankax konuaeHcatopa 100 B. Ilpu momHO# paspsiake KOHIEHcaTopa
yepes pe3uctop B 1enu npomen 3apan 10 Kin. EMkocTs KoHJIeHCaTOpa paBHa
A)100®d B)10® C(C)1000d D)1d E)O0,1D

4. DeKTPOEMKOCTh IUNIOCKOTO KOHIEHCATOpa MpHU ABYKPAaTHOM YBEIMUYEHUU TUIOIIAIH MJIACTUH U
IIECTUKPATHOM YMEHBIIEHUHN PACCTOSIHUSA MEXy HUMU

A) yBenmuures B 12 pa3 B) ymenbmmires B 12 paz3 C) yBenuuures B 3 pasa

D) ymensmmures B 3 paza  E) He usmMeHUTCS

5. Bo3aymHselil KOHAEHCATOP 3apsKeH OT MCTOYHMKA HAMPsDKEHUS W OTKIIOYeH oT Hero. [locre
ATOr0 PacCTOSHUE MEXy IUIACTUHAMU YBEJIWYWIN BABOE. [Ipy 3TOM sHEprust 3IeKTpu4ecKoro
oJisi KOH/IeHCaTopa

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

D) ve mamennnack E) ymenbmuiace B 4 paza

6. DHeprus AJIEKTPUIECKOTO IMOJIs, HE OIpeessieTcs o popmyie

cU 2
S Bw=

2 2
q U qU q
AW=L—ByW=""Cw=L_D)yW=
) 2q ) 2 ) 2C )

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

A)0,9 Ix B)0,5x C)0,8 bk D)0,6x E)O0,7 x

8. Ci=C,= 1 Mx®, Cs= 3 Mx®d. OnpeneauTsb 3MEKTPOEMKOCTh OaTapen KOHAEHCATOPOB.

C
__{ l__ G A) 5 Mx®
B) 4 Mx®
=1 & —1 )08 mo
- — 34
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D) 1,2 mx®
E) 2,4 mx®
Bapmuanr 3

1. DneKTpOEeMKOCThIO IPOBOAHNUKA HAa3bIBAETCS
A) BenMumMHA, onpezensemMas 3apsioM, KOTOPbIH HEOOXOAMMO COOOLIUTHh MPOBOJHHUKY, YTOOBI
YBEJIMYUTH €T0 MOTEHIMAl Ha €IUHUILY
B) ckanspnas BenuumHa, onpenensemMas paboToi, HeoOX0AUMOM I IepeMeIeHHsI €JMHUYHOTO
MIOJIO’KUTENBHOIO 3apsia U3 JaHHOW TOUKHU B OECKOHEUHOCTh

C) BenuuuHa, YMCICHHO paBHasl 3apsiAy Ha €AMHUILY TUIOIAAN IPOBOJHUKA

D) BenuuuHa,

YHUCJICHHO paBHad OHECpPIHu, 3aKII0YCHHOM B

AJIEKTPOCTATUYECKOIO OIS
E) BexTOpHas BelMuMHa, paBHas CUJIe, IEHCTBYIOIIEH HA €IMHUYHBIN TIOJIOKUTENbHBIN 3apsi

CANHUIIC

o0BeMa

2. Emkocth kongeHcaropa 0,25 Mk®, a pazHocTh moreHIuanoB Mexay IuiactuHamu 400 B.
OHeprus KoHAeHcaTopa

A) 4102 JTx

B)5102 ik C)2:10% ik D) 6102 Ix  E)3-102 Ik

3. DnektpoemMKocTh KoHAeHcaTopa C= 5 md, pa3HOCTh MOTCHIMAIOB MEXIy oOKimaakamu U=
1000 B, Toraa 3apsin Ha KaXKA0#H U3 00KIIaIOK KOHIEHCATOpa

A)5-10"°Kn

B) 10°KnC)5-10"" Kn  D)5-10°Kn  E) 10"°Kn

4. Ilnockuil KOHJEHCATOP 3apAJHJIM OT UCTOUYHMKA U OTKJIIOYMIM OT HEro, a 3aTeéM 3allOJHHIN
JTUDJICKTPUKOM C €=2 W YBEIWYHWIM DPACCTOSHUE MEXIY oOJakaMH KOHJEHCAaTopa BIBOE.
Pa3zHoCTh MOTEHIIMAIOB HA KOH/IEHCATOPE IIPU 3TOM

A) yBenmuuresd B 2 paza

B) yBennuutes B 4 paza  C) ymeHpmmTeA B 2 pasa

D) ymensmmrces B 4 paza  E) He usmeHuTcs

5. KonpeHcaTtop MOAKIIOYEH K aKKyMmysistopy. Ilpu yBenmudeHMH pPAcCTOSHHUS MEXKIY
IUTACTHHAMU 3HEPIHsl KOHJEHcaTopa

A) yMeHbIIIaeTcst

B) He uzmensiercs

C) cHauana yMeHbIIIaeTCsl, 3aTeM YBEIMUNBAETCS
D) yBennunBaercs

E) cnavana yBenu4uBaeTcs, 3aTeM yMEHbILIAETCS

6. opMya, HE COOTBETCTBYIOIIAS MAPAIIICTLHOMY COEIUHEHHIO

D) U:UI:UZ:U3:constE)%=

C)q=q+q+q;
G, 9, 0
U U, Us

7. Ecmu 3apsim xonaencaropa 3,2 mKn, Hanpspkenwme Ha oOxmankax 500 B, to sHeprus
ANEKTPUUECKOT0 MOJIsi KOHJIEHCATOpa

A) 800 JIx

B)0,8 ix C)0,08x D)80Jix E)S8 ik

Cy

1t s
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8. Eciiu C;= Co= C3= C,=3 MKD, TO 21EKTPOEMKOCTh OaTaper KOHJIECHCATOPOB

A)225mMk® B)6mMxk® () 1,5 Mx®D) 0,75 Mmx®  E) 12 Mmx®d

3agaHus 119 NPAKTHYECKUX PA0OT BBINOJIHSAETCS 10 BApHAHTAM

1 BapuaHT 2 BapuaHT
Nel 3ano/HUTH NPOMYCKU:

A) Cwia B3auMojeWcTBUA JABYX 3apsanoB A) HampspkeHHOCTB 37111011 B JaHHOM TOUKe

BbIUHUCIIETCS 110 hopmyIe. .. , BBIYHUCIIsETCS 110 (hopmyie:
rze , TIIe
F-

q- F-

I- E-

k g-

b) Cuna TOKa BBIYHUCIISETCS no b) Cuna Toka Ha yyacTke LIeny BBIYUCISAETCS
bopmyie: , Te o popmy:e: , e
I- I-

q- U-

t- R-

JaTh onpenesieHne pU3N4eCKoil BeJMUnHe, BXoAsimieid B popMyJ1y, HAIKCATh AUHUILY
usmepenusi B CH, BekTop Miiu cKajsip.

Ne2 3anoJHUTh TA0IUILY:

1 BapuaHT 2 BapvaHT
A) A)
Ne  T(mA) U(B) R (Om) Ne  T(MA) U(B) R (Om)
1 ? 78 2,6 1 ? 360 20
2 100 ? 2 2 750 ? 40
3 500 25 ? 3 120 2,4 ?
b) b)
Ne  pel10? Im)  S(mm?) R (Om) Ne  pel0? Im)  S(mm?) R (Om)
1 1,7 1 0,034 ? 1 7,1 1 0,355 ?

Ne3 Onpenennts o011ee cCONPOTUBIEHHE PE3UCTOPOB
1 BapuaHT 2 BapuaHT
Ri=1,6 Om; R,=4 Om; R;=6 Om; Ri=12 Om Ri=7,9 Om; R,=1 Om; R;=2 Om; Rs=3 Owm;
R5:4 OMm
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Komnerennus OK 01: Boioupats cnnoco0 pemernus 3aga4 npogecCHoOHaIbHOMI
AeATeJbHOCTH B Pa3JIHYHbIX KOHTEKCTAX

3aganue 1. Konrekcr: be3onacHocTs 10poxkHoro Apuz:keHust (MHxeHepHbIii)

Cumyayus: Bonutens aBTOMOOMIIS Maccoit 1,5 T ABMKeTCs 110 cyXoMy ac(aibTy cO CKOPOCThIO
72 xm/4. BHe3anHo Ha jgopory BelOeraet nemexoa. Bpems peakuuu Bogurens cocrasiser 0,8 c.
KoadduimeHT TpeHus CKoabKeHus HH 0 cyXxoi acdanst — 0,7.

3adanue: PaccunrtaiiTe MOJHBIA OCTAHOBOYHBIN ITyTh aBTOMOOWIIS. OrpeenuTe, Kakou u3
croco0oB JeiicTBUI BOIUTENS (PE3KOE TOPMOKEHUE «B MO WM TOPMOXKEHUE C COXPAaHECHUEM
YIOPaBIsiEMOCTH) C TOUKH 3peHUs pusuku dosee r3peKTUBeH il Ipe0TBpallleHus Hae3/a Ha
npensTcTBue, 1 nouemy? OueHuTe, ¢ Kako MaKCUMaJIbHON CKOPOCTBIO TOJIKEH ObUI €XaTh
BOJIUTENb, YTOOBI OCTAHOBOYHBIH IyTh HE MPEBBILIAN 25 METPOB.

3ananme 2. Konrekcr: CtpontenbeTBo M ObIT (TexHomorn4eckmii)

Cumyayuz: Ilpu cTpOUTENBCTBE 3arOPOIHOTO JIoMa HEOOXOAUMO MOJHATH Ha BTOPOH 3TaxX
(BbIcOTa 5 M) 6eTOHHYIO IIUTY Maccoi 200 Kr JuIst epeKphITUs OanKkoHa. Y Bac eCcTh BHIOOD:
MCIIOJIb30BATh JIETKUI NEpeIBUKHON KpaH (MOIIHOCTS Jiebenku 1,5 kBT, Bpems pa3BepThIBaHUS
20 MMHYT) WM OPraHU30BaTh MOJIMUCHACT (CHCTEMY OJIOKOB) M MTOJHUMATD IUIUTY BPYUHYIO
Opuraioit u3 4 yenoBek (KakJblii MOXKET pa3BUBAaTh MOIIHOCTH rpuMepHo 0,1 kBT B Teuenue 5
MHUHYT, [TOCJIe Yero TpeOyeTcsl OT/AbIX, BpeMsl Ha OpraHU3aluIo CUCTEMBI 1 vac).

3adanue: Paccuurtaiite Bpemst YUCTON pabOTHI U MOJIHBIE BPEMEHHBIE 3aTPaThl I KasKJ0T0
cnoco0a. CpaBHUTE Y3PPEKTUBHOCTH C TOUKH 3PEHUS] CKOPOCTH BBIIMOJIHEHUS 3a/1a41 U
Tpyno3arpat. Kakoii cioco0 Bbl BbIOEpeTE, €CIH ITUTY HYKHO IMOAHITH CPOYHO, 8 KAKOH —
€CIIU B IPHOPUTETE IKOHOMHUSI (PUHAHCOBBIX CPE/ICTB HAa apEHY TEXHUKHU?

3aganue 3. Konreker: DHepreruka u 2KKX (Ilpodeccuonanbubiii)

Cumyayus: Bel — MHXEHep-3HEPreTUK Ha npeanpudatuu. [ oromnenus nexa oobemom 5000
M? B 3MMHHUH NIEPHOJ] UCTIONIBb3YETCs AJIeKTpUueckuil koren MomuocThio 100 kBt. Tapud na
ANIEKTPO3HEpruto — 6 py0./kB1-u. Bam npeanoxuiu MoaepHU3UpOBaTh CUCTEMY, YCTAaHOBUB
ra3oBbiil koTen ¢ KITJ1 90% (rernora cropanus rasa 35 M/Ix/m?, uena raza — 8 py6./m*) u
TEIUIOBOM HACOC TUIMA «BO3yX-BoJa» ¢ koadduimentom npeodpasosanus (COP) 3,5,
MOTPEOISIOMINN FTEKTPOIHEPTHIO.

3aoanue: PaccunTaiite CTOMMOCTb OTOIUIEHUS 1iexa 3a 30 1Hel npu KpyriocyTouyHOH paboTe
JUTST KXKII0TO M3 TpeX BapuaHToB. Kakoii cmocod Hanbosee skoHoMU4Yecku BeirojieH? Kakue
HKOJIOTHUECKUE ACTIEKThI HY’KHO YYEeCTh IIPU BBIOOPE MEXK/Ty ra30BbIM KOTJIOM U TEIJIOBBIM
HacocoM?

3aganue 4. Konrekcr: Jloructuka u rpysonepeBosku (IIpon3BoacTBeHHBbI)

Cumyayus: Ha cknage He0OX0IUMO IEPEMECTUTH TSKENbIN cTaHOK Maccoit 800 kr Ha
paccrosiHue 50 MetpoB. Paboune npesyiaratot 1160 TOJKATh €ro 1no noiy (Ko3QpQUIUEeHT TpeHus
0,5), 1100 HUCI0IBb30BaTh KATKH (CTalbHbBIE TPYOBI, 10 KOTOPBIM KaTUTCSI CTAHOK, KO3(PPHUIIUEHT
Tpenus kadeHus 0,05 cMm), 1100 NPUMEHUTD AIEKTPUUECKYIO Je0e/IKY, KOTOpasi TAHET CTAaHOK C
MMOCTOSTHHOM CKOPOCTHI0, ToTpeOssist Tok 10 A ot cetn 380 B.

3aoanue: PaccunTaiite cuity, KOTOPYIO HEOOXOMMO MPUIOKUTH B IEPBOM M BTOPOM CIIy4dasiX.
Paccunraiite MomHOCTh, pazBuBaemyto jedenkoit, eciau ee KI1/ 80%. CpaBaute dpusznueckue
YCUJIUS YelloBeKa U SHepro3aTpaThl. [Ipennokure onTUMaIbHBIN ¢ TOUKU 3peHUsl 0€30IacHOCTH
1 COXPAHHOCTH 00OpPYIOBaHUS CIIOCOO.
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Kommnerennust OK 07: CogelicTBHe COXpaHEHHIO OKPYKAIOLIEH cpeabl,
pecypcocOepe:keHHe, 3HaHUE KJINMAaTa, OepeskJInBoe NPOU3BOJCTBO, aeiicTBusa B UC
3ananme 5. Konrekcr: JHeprocoepesxkenue (PecypcocOepexxenne)

Cumyayus: B kBapTupe yctaHoBieHsl 20 1aMm HakaJIuBaHUs MOIIHOCTRIO 1o 100 BT, koTOopbie
paloTaroT B Cpe/iHEM 110 5 4acoB B CyTKHU. CeMbsl peliaeT 3aMEHUTh X Ha CBETOIMO/IHBIE JIAMITbI
MOIIHOCTEIO 15 BT ¢ aHaIOrHYHBIM CBETOBBIM ITOTOKOM. CTOMMOCTE OHOU CBETOINOIHOMN
aamrbl — 300 py6., Tapud Ha 37eKTpo3HEpru0 — 6 pyo./kBT-u.

3adanue: Paccunrtaiite e:xeMeCIYHYI0 SKOHOMHUIO 3JIEKTPOIHEPruu (B KBT 4) u enHer.
PaccunraiiTe CpoK OKyIaeMOCTH 3aMeHbI Bcex Jamil. ONpenenuTe, CKOIbKO KMIOTPaMMOB
ycioBHOro Toruaa (1 kr y.1. = 8,12 kBT 4) u ckoibko KyOOMETPOB MPUPOAHOIO Ira3a (IHEPrust
cropanus 35 MJx/M?) MOKHO COKOHOMMTB 32 TOJI, M KaK 3TO MOBJIHUET HAa YMEHbIICHHUE
BbIOpocoB CO2 (cumTas, yto npu cxuranuu 1 m® rasa Beiaensercs 2 kr CO2).

3ananne 6. Konrekcr: U3mMenenue kiaumara (TasiHue JieTHUKOB)

Cumyayusa: YdeHble 00€CIIOKOCHbl YCKOPEHUEM TasiHUs J1eIHUKOB B ['pennanguu. Cpenuss
TeMIIEpaTypa BO3yxXa 3a JieTo nosbicuiiack Ha 2 °C. [lnomanp nenHuka cocrasiser 1,7 MIIH KM?,
cpeaHsis ToNMHA Jibaa — 1,5 kM. Y nenbHas teriora miaBieHus apaa 330 kJk/Kr, mIoTHOCTh
abaa 900 xr/m?. CumuTaiite, YTO IOMOJIHUTENIbHAS TEIUIOBAs SHEPTHs, oJyyaeMas JIEJHUKOM 3a
JIETO, IPSMO MPONOPIIMOHATIbHA PA3HOCTU TEMIIEPATYP.

3aoanue: Ouenure, Kakasi JOMOJHUTEIbHAS Macca JIbJIa MOXKET PacTasiTh 3a OJJHO JIETO U3-3a
3TOrO MOBBILIEHUS TeMIiepaTypbl. Kakoe KoJn4ecTBO TEIIoThl HOTPeOOBaIOCh i 3TOro?
CpaBHHUTE 3Ty SHEPIUIO C T0I0BOM BBIPAOOTKOM 3JIEKTPOIHEPTHH B Balllel cTpaHe (HarnpuMep,
Poccust — okosno 1 100 mupa kBt u). K kakuMm rino0aibHbIM NOCAEACTBUSIM (M3MEHEHUE YPOBHS
Mopsi, ab0e10 MOBEPXHOCTH) 3TO NMPHUBEILT?

3ananmue 7. Konrekcr: bepexinBoe npousBoacTtso (OnTumMu3amusi)

Cumyayus: Ha 3aBoje oXj1a)€Hue rOTOBOM MPOIYKIMHU (TOpsSYMe METANTNYECKHE 3aTOTOBKU
maccoit 100 kr, rermoemkocTs ctanu 500 [Ix/(kr-°C)) mpoucxoaut Ha Bozayxe ot 800 °C no
100 °C. Ilorepu Temna B uex coctaBisitoT 100% oT sHEprun 3aroroBoK, U JETOM 3TO IPUBOAUT K
NeperpeBy BO3yXa U HEOOXOIMMOCTH BKJIIOUATh JAOMOJHUTENIbHbIE BEHTUIATOPBL. MHKeHepsl
NPEUIOKIIN YTUIM3UPOBATH 3TO TEIUIO, HAIIPABUB 3aTOTOBKH B IPOTOYHBIH TEMI00OMEHHUK,
YTOOBI IOJIOTPEBATh BOY JUIsl OTOIJICHUS ObITOBBIX TOMEILIEHUH 3aBO/1A.

3aoanue: PaccunTaiiTe KOIMYECTBO TEIIOTHI, BBIEIIEMOE OJJTHON 3arOTOBKOM IPH OCTHIBAHHH.
CKOJIBKO 3arOTOBOK B CMEHY (8 4acoB) Hy»KHO 00paboTaTk, 4T00bI HarpeTh 10 TOHH BOJBI ¢ 15
°C 10 45 °C nns cucremsl otorieHus? OLeHUTe SKOHOMUIO 3JIEKTPOIHEPTUH Ha 000rpeBe
OBITOBOK 3a MecIl (22 pabounx aHs), ecnu 1 kBt 4 cTout 6 py6., a 1 ['kan Tenna (momyyaemas
ot cxxuranus masyta) crout 2000 py6. (1 I'kan = 4,19 I'/Ix).

3aganue 8. Konrekcr: YUpesBbiuaiinas curyauus (Ilo:xkap)

Cumyayus: B komHare mnoma/ibio 20 M? ¥ BBICOTOM MOTOJIKOB 2,8 M MPOU30ILIO BO3rOpaHue
mebenu. [loxkapHsblil pacuet npuObLT Ha MecTo. ['opeHue npekpaiaercs Ipyu CHUKEHUN
KOHLEHTpALUyU KUciIopoaa B Bo3ayxe 10 15% (HopmanbHas koHueHTpauus 21%).

3aoanue: OuennTe Maccy KMCIopoaa, KoTopas OyJIeT u3pacxoJ0BaHa HAa TOPEHUE K MOMEHTY
camo3aTyxaHMs noxkapa (MI0THOCTh Bo3ayxa 1,29 Kr/m?, MaccoBast 10J1s1 KUCIOPOa B BO3AyXe
23%). 3nas, uro npu ropernn apesecunsl (ycaoBHo COH1005) na 1 kr maTepuana tpedyercs
npuMepHO 1,2 Kr KMCIOPOAa, OLIEHUTE MaKCUMaJIbHYI0 Maccy cropeBiueii mebenu. Kakue
crocoObl TylieHus (Boja, NeHa, YIJIeKUCIOTHBIM OTHEeTYIINTeNb) Oy yT Hauoboiee 3¢ HeKTUBHbBI
C TOYKHM 3peHHs (PU3UKU Ipoliecca TOpeHHst U modemy?

3ananue 9. Konrekcr: 3arpsizHenune okpy:arwiuiei cpeanl (Pagnamnus)

Cumyayua: Ha aTOMHON 3JIEKTPOCTAHLIMY IIPOM301LIA HEITATHAS CUTYyalLysl, IPUBEALLIAs K
BBIOPOCY paimoakTUBHOTO n30ToMa oxa-131 (mepuon mosypacnana 8 cytok). Uepes
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BEHTWJIALMIO B aTMoc(epy nonaio 10 r 3Toro BeuecTsa.

3adanue: AXTUBHOCTBH BEILlECTBA (UMCIIO PACIIAZIOB B CEKYHY) IPSAMO IPONOPLHOHATIbHA
KOJINYECTBY aTOMOB M 00paTHO MPONOPIMOHANIbHA [TEPUOY Nostypacnaia. Paccuuraiite
aKTUBHOCTb BBIOpOCaA B MEPBbI MOMEHT U yepe3 32 aus. Ha kakoM paccTOSHUM OT CTaHLIUU
CJIeZlyeT BBOJUTD 3aLIUTHBIE MEPBI, €CIIM U3BECTHO, YTO 0€30MacHas MOIIHOCTb 7033 U3Ty4YEHUS
HE JIOJKHA TPEBbINIAaTh (JOHOBYIO, @ pacceuBaHUE B aTMOc(epe CHUXKaeT KoHleHTpauuto B 100
pa3 Ha Kaxblil kmiiomeTp? (YIpOoILEHHO: TOCTPOMTE JOrMYECKYIO LENOUYKY OT IEpUoaa
noJtypacmnaza K peKOMEHAAIUAM 10 HOTHOM Mpo(dUIaKTHKE).

3aganue 10. Konrekcr: AnbprepHaTuBHAs 3HepreTuka (BUJ)

Cumyayus: B permone co cpeiHel CKOPOCThIO BeTpa 6 M/C MIIaHUPYETCS YCTAHOBUTD
BETPOreHepaTop. MOMIHOCTh BETPOBOIO MOTOKA, IPOXOIALIETO YEPE3 OMETAEMYIO IUIOIIA/b
JonacTel, NpornopLuroHaibHa IIOTHOCTH Bo3ayxa (1,2 kr/m?), momaan u Ky0y CKOpOCTH BETpa.
KoadduumeHT ncnonap3oBanus 3HEPruy BeTpa y Jydiinx o0pas3ioB He npesbliiaeT 40% (npeaen
berma — 59%).

3aoanue: PaccunTaiite, KaKyo IUI0IMIAb JOJHKHBI HMETh JIONIACTH BETPOTreHepaTopa, 4YTo0bI
00ecTeunThb IEKTPOIHEPTUEH TIOCEOK, ToTpedstonuii B cpearem 100 kBt momHoCTH.
[Tpeioxkute criocoObl KOMIEHCAMN HECTAOMIBHOCTH BeTpa (aKKyMYJISTOPBI, JH3€lIb-
reHepaTop, MaxoBUKH). OLIEHUTE SKOJOTHUUECKHUI 2P(PEKT OT 3aMEHBI JU3ETHbHOMN
aneKTpocTaHuu MoiHocTho0 100 kBT, paboTaroiueit kpyriaocyTouHo (pacxon Tormiausa 250
r/kBT 4, motHOCTH consapku 0,85 Kr/11), Ha BETPOreHEPATOP B IIEpecUeTe Ha COKOHOMJICHHBIC
TOHHBI TOILJIMBA U YMeHbIleHHe BbiOpocoB CO2 3a rof.

Bomnpocs! 11 Tekymero KoHTpoJist (YCTHBIH onpoc):
.ITapamienbHOE€ COEAMHEHHUE PE3UCTOPOB. PacyeT CWilbl TOKa M HANPSOKEHUS B DJIEKTPUUYECKHUX
LENsX.
2.3akoH coxpaHnenus 3apsaa. 3akoH Kymona.
3.PaBHOYyCKOpEHHOE NPSIMOJIMHEMHOE [BUKEHUE, 3aKOH PaBHOYCKOPEHHOI'O IPSMOJIMHENHOIO
JIBIDKCHUS.
43akon Oma s yyacTKa Lenud M 3aMKHYTOM 1enu. CONpOTUBIEHUE KaK »3JIEKTpUYecKas
XapaKTepucTHKa pe3ucropa. [loHaTrue o cBepXnpoBOIUMOCTH.
5.MexaHuyeckue KoieOaHus 1 UX XapaKTePUCTUKU.
6.Mexannueckue BoJiHbL. [lonepeunsie npoaonbHbIe BOJHBL. CBONWCTBA MEXAaHUYECKUX BOJIH.
7.IlocnenoBarenbHOE COEIMHEHUE PE3UCTOPOB. PacueT cuiibl TOKa U HANIPSKEHUSI B AJIEKTPUUECKUX
HEensX.
8.0OcuoBuble nonoxenuss MKT u ux onsiTHOE 000cHOBaHKE. Macca u pa3Mepbl MOJIEKYII.
9.TemnnoBoe nerictBue Toka. 3akoH [xoyms —Jlenna. KopoTkoe 3ambikanue.
10.0cnoBroe ypaBHenne MKT (6e3 BbBoga). VYpaBHenue Kraneiipona- Menpaeneesa.
OO0BeINMHEHHBIN Ia30BhINA 3aKO0H.
11.M30nponeccel. ['a30BbIe 3aKOHBI.
12.I'paduku ra30BbIX 3aKOHOB.
13.MaruuTHOe TmoOJe Kak o0coObld Bua wmartepuu. I[loctosHHble MarHuThl. ['paduueckoe
n300pakeHue MoJiel MpsIMOro, KpyroBoro Toka v COJICHOM/1a.
14.1I3MeHeHue BHYTPEHHEH SHEPruu Teja MpH TeIIOOOMEHE W MPHU COBEPIICHUH MEXaHHUYECKOM
paboTHI.
15.9nekrpomarautHas uHAyKUusA. OnbiTel @apazes. 3aKOH 31EKTPOMArHUTHOM UHAYKIUU.
16.11paBusno Jlenma. Ponb 31eKTpoMarHuTHBIX MOJEH B )KU3HU KUBOU MPUPOIBI.
17.IlepBoe Havasmo TepMoauHaMUKH. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB .
18.ITonsTue haswl BemecTBa. Mcmapenue n KoHaeHcalus. BiiaxxHocTh BO31yXa.
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19.Mexannueckoe HanpspkeHue. Buabl nedopmanuii. 3akon ['yka. [InaBnenue u Kpucramin3anms.
20.I1epenaua u pacupeneneHue MEKTPOIHEPTUH B SIKOHOMUKE PD.

21.251eKTpOMarHuTHOE TOJIE€ U €r0 PAacIpPOCTPAHCHHUE B MPOCTPAHCTBE B BUJIE AJIEKTPOMATHUTHBIX
BOJIH.

22.0OnexTpOMarHuTHas INpUpoJa CBETa. 3aKOHbI OTpPaXEHMs M IpeinomiieHus ceera. [lonHoe
OTpPa’KE€HHUs CBETA U €r0 NPUMEHEHHE.

23. Qucnepcus ceera. Uatepdepenmnus, nudpaxims ceera. JudpakimonHas pemnieTka.

24 ITpunuun uaepuuu. [punuun otHocutenbHOCTH ["anuiies. 3akonsl HeroToHA.

25.CBoboHOE mMajieHus Tell. BiausiHue yCKOpeHM Ha )KUBBIE OpraHU3MBI.

26.KBantoBass runore3a Ilmanka. KBanToBas Teopus cBera. DHeprus M HUMIYJIbC (DOTOHOB.

[laBiienue caera.

27.Camounnykuus. Uaaykrusaocts. O. /1. C caMoMHAYKIMHA. DHEPrus MarHUTHOTO IOJI.
28.Buemmnnii ¢potorddekr. Ombitel CToneToBa. 3akoHbI BHEIIHEro ¢Gotodddekra. YpaBHEHUE
OWHIITENWHA.

29.IlonsiTe 0 BTOPOM Hayaje TepMOAUHAMUKU. [[pUHIIMT AEHCTBUS TEIUIOBBIX MAIVH.
30.IIoHsATHE O KOPIYCKYJISIPHO - BOJIHOBOM NIPUPOJE CBETA.

31.0meitel Pesepdopna. Mogpens atoma Pesepdopna, bopa. Iloctynatsr bopa. Usnyuenue u
MOTJIOIIEHHSI SHEPTUU aTOMOM. JIazepsl U UX NPUMEHEHHE.

32.Pabora cunbl .Paborta cuisl Tpenus . Tspkectn. MOIIHOCTS .

33.JIBmKeHue 3apsHKEHHOM YacTullbl B MarHUTHOM mosie. Cuna Jlopenma.

34.CocraB aroMubiX sjep. M3oromel. SAnepupie cuibl.  [edekT wmacchl. EcrectBennas

paZ0aKTUBHOCTD U €€ BUJBIL.

35.PeakTuBHOE IBM>KEHUE .PeakTHBHOE JBUKEHUE B dKUBOU MIPUPOJIE.

36./lenenue TsoKenbIX aToMHBIX sanep. Llennas peakuus. Snepusie peaktopbl. ADC . [IpoGiemsl
AJIEPHOM SHEPTreTUKU. 3aluTa OT paJualii.

37 Snepnas ©Ge3omacHocth ADC. TepmosimepHbIi CHHTE3 W YCIOBUS €r0 OCYIICCTBIICHUS.
[Ipo6Giiema TepMosAepHO SHEPreTUKU. Sapa 3Be3/] KaKk €CTECTBEHHbIN TEPMOSIIEPHBINA PEaKTOP.
38.dusuka - Hayka o npupoje. bazoBeie dusnueckue BeauuunHbl. Matepus ,ee BUIBI U (HOPMBI
JIBUYKEHUS.

39.MaruuTHas uHAyKIus .J{elicTBUe MarHUTHOTO TOJIsl HA TPOBOAHUK C TOKOM. 3aKOH AMIiepa.
40.BHyTpeHHsIs SHEprusi UACaIbHOIO rasa.

4] IlpaBuna cmewmeHus.  3akOH  paJMOaKTUBHOIO  pacnajaa. buonormueckoe nencTBue

PaAMOAKTUBHBIX U3JTyUYEHUU . SliepHble peaKiuu.

42 MexaHU4YecKoe JIBUKEHHUE. XapaKTEPUCTUKA MEXAHUYECKOTO IBUKEHUSI.

43.Mexanunyeckasi paboTa ¥ MOIIIHOCTh OPTaHU3Ma YeJIOBEKa.

44 TlocTOSIHHBIM 3JIEKTpUYECKHM TOK M ero xapakrepuctuku. DJIC, BHEIIHMM U BHYTpEHHUN
YYaCTKHU LEMNU ,HAIPSHDKEHUS Ha 3TUX ydacTKax LETH.

45.9nexrpudeckoe mnojie. HanpsokenHocTs. ['padudeckoe n3o0paxkeHue 2JICeKTPUISCKUX MTOJICH .
46.3axon BcemupHOro TtiaroreHus. HeBecomocTb. OCOOEHHOCTH IOBEACHUS YEIOBEKA npu

neperpy3kax U HeBECOMOCTH.

47.9nekTpoeMKOCTh TMpoBoAHMKA. KoHmeHcaTopbl. EMKOCTh TUIOCKOTO KOHAEHCATOpa. DHEPTUs
IIEKTPUYECKOTO MOJIS.

48.IlonHas MexaHUYeCKast SHEPTUH. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUU.

49 . Mmnynbc cuibl. UMiyabe Tena. 3aMKHyTasi CUCTEMa. 3aKOH COXPaHEHUS! UMITyJIbCca
50.ITorenuuan. Hanpsxenue. [IpoBoJHUKY U IUAIEKTPUKH B DJIEKTPUUECKOM IOJIE.

KpnTepml OLICHKH YCTHBIX OTBE€TOB CTYACHTOB
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Onenka «5» CTaBUTCS, €CIM CTYIEHT: |) IOJHO M apryMEHTHPOBAaHO OTBEYAET IO COJAEPIKAHUIO
3a/aHus; 2) oOHapyKUBaeT MOHMMaHHE MaTepuaja, MOXeT 000CHOBATh CBOM CY)KJIEHUS, IPUMEHUTh
3HaHUS Ha IMpaKTHKe, MNPUBECTH HEOOXOIMMbIE IPHUMEPhl HE TOJBKO IO Y4YeOHUKY, HO H
CaMOCTOSITENIbHO COCTAaBJICHHbIE; 3) U3JIaraeT MaTepyuall OCIe10BaTENbHO U MPABUIBHO.

Onenka «4» CTaBUTCA, €CIIM CTYJCHT JaeT OTBET, yJOBJIETBOPSIOIIMNA TEM ke TpeOOBAHUAM, UYTO U
JUISL OLICHKH «5», HO JoIycKaeT 1-2 omubKu, KOTOPbIE CaM K€ UCIIPaBIIsieT.

Ounenka «3» CTaBUTCS, €CIIU CTYJIEHT OOHApY>KUBAEeT 3HAHHE M NMOHMMAaHHME OCHOBHBIX IOJIOKEHHM
JAHHOTO 3aJaHusi, HO: 1) M3JIaraeT marepuayn HEMoJHO M JOIMYCKAaeT HETOYHOCTU B OINpEAeSICHUU
HNOHATHH WK (HOPMYIMPOBKE MPABUIL; 2) HE YMEET JOCTATOYHO ITTyOOKO M J0Ka3aTelbHO 000CHOBAThH
CBOM CY>KJCHMSI U IPUBECTH CBOU MPUMEPHI; 3) U3JIaraeT MaTepuaj HErocAeA0BaTEIbHO U I0IyCKaeT
OLIMOKH.

Ouenka «2» cTaBUTCS, €CJIM CTYJIEHT OOHApy>KUBAET HE3HAHUE OTBETA HA COOTBETCTBYIOLIEE 3aJaHUE,
JI0MycKaeT owmHOKU B (OPMYJIUPOBKE ONpPENCNICHUM W NpaBWil, HCKAXKAIOLIME WX CMBICT,
OecropsiIoyH0 U HEyBepeHHO u3naraer marepuan. OneHka «2» OTMEYaeT TaKue HEIOCTaTKH B
IIOATOTOBKE CTYJEHTAa, KOTOPBIC SBIAIOTCS CEPbE3HBIM IPEMATCTBUEM K YCIECIIHOMY OBJIAJCHUIO
HOCIEAYIOIUM MATEPHAIIOM.

Tembl 11 pepepaToB:

1. Beinatommuecs oTkpbITHA B puzuke 20 Beka

2. K uctopun OTKpBITHSI 3aKOHOB COXPAHEHUS.

3. 3akoHbI coxpaHeHUs B « MexaHUKe».

4. O06 ucropun pa3BuTus « Teopun OTHOCUTETEHOCTIY.

5. Ilapanokc 01M3HEOB — MU( WK PEaTbHOCTb.

6. «Teopun OTHOCUTENLHOCTH» HAa COBPEMEHHOM 3Talle.

7. OnbiT Maiikenscona 1 Mopiau B « Teopun OTHOCUTEIBHOCTI.

8. OnbIT ®u3o n «CrnenuanbHas TEOPUS OTHOCUTEIbLHOCTHY.

9. Ot npeoOpazoBanuii ["anuies k npeodpazoBanusm JlopeHua.

10. Ot A. Ilyankape 10 A. DiiHIITEHHA.

11. CoBpeMeHHas TeOopus rpaBUTALMH.

12. MoeKyIsIpHO-KUHETUYECKast TEOPHS Ta30B.

13. Teopema bonbiiMana o paBHOMEPHOM PACIpeeIeHUH YHEPTUHU TI0 CTETIEHSIM CBOOO/IBI.
14. Knnaccuueckas craructuka boibimana.

15. KBanToBsle ctatuctuku Jlupaka n boze-OliHmireliHa.

16. 3nauenue pacnpenenenus ['m606ca st CTAaTUCTHUECKON (PUBUKH.
17. Pacnpenenenune MakcBemia 1o ckopocTsM. 18. YpaBHEHHE COCTOAHMSA HIEaJIbHOrO rasza. 19.
VYpaBHEHHE COCTOSHUS PEAILHOTO ra3a.

20. OcoOeHHOCTH OMMUCAHUS KUIKOT'O COCTOSIHUS BELLIECTBA.

21. OcoOGeHHOCTH OMUCAHUSI KPUCTAJUIMYECKOTO COCTOSIHUS BEILIECTBA.
22. denomeHonorn4eckas repmoauHamuka. Hadana repmoimHaMuKy.
23. [uki KapHO B KJIacCHYECKON TEPMOIMHAMUKE.

24. CTaTUCTUYECKUI XapaKTep BTOPOrO 3aKOHA TEPMOJAMHAMUKH.

25. OCHOBHbIE MOJIOKEHHSI HEPABHOBECHON TEPMOJAMHAMUKH.

26. dusnyeckasi KHUHETHKA.

27. DeHOMEHOJIOTHYECKOE ONHcaHue sBiaeHus Tuddy3uu.

28. DeHOMEHOIOTNYECKOE ONMCAHNE SBICHNSI BHYTPEHHETO TPEHMS.
29. ®eHOMEHOJIOTUYECKOE OMUCAHUE SIBJICHUS TEIUIONEPEHOCA.

30. Teopema 'aycca B 211€KTpOMarHeTusMe.

31. Onucanue CBOMCTB BEKTOPHBIX MOJIEH.
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32. OnucaHue CBOMCTB JUAIIEKTPUKOB.

33. CerHeTo3JeKTPUKHU B TEXHUKE.

34. OcHOBHBIE 3aKOHBI IIOCTOSIHHOT'O TOKa.

35. CBepXIpoBOIUMOCTb.

36. CynepuoHHas IPOBOAMMOCTb U CYIIEPUOHHBIE IIPOBOJIHUKH.
37. 3oHHas Teopusi TBEPIOTO TENa.

Kpurepuu ouenku pedepara:

O0bem pedepara OomKeH ObITh He MeHee 12-18 c¢Tp. MAaIIMHOMUCHOTO TEKCTa (aHalor —
KoMIbOTepHBIA TekeT TimeNewRoman, pasmep mpudra 14 yepe3 montopa WHTEpBaia, NepBas
cTpoka otctyn 1,25), BKitouas TUTYIbHBIN JIHCT.

OrnieHKa «OTJIMYHO» BBICTABJISIETCS, €CIM paboTa CTy/ICHTa HamKcaHa TPAMOTHBIM HAYYHBIM SI3BIKOM,
uMeeT Y€TKYI0 CTPYKTYpy M JIOTUKY HU3JIOKEHUS, TOYKa 3pEHHs CTyAeHTa 0o0OCHOBaHa, B paboTe
MPUCYTCTBYIOT CCHUIKM Ha HAy4dHbIE M3JaHUS , MHEHHUS HM3BECTHBIX YYEHBIX B JaHHOW OOJACTH.
CryneHTt paboTe BBIABUTAET HOBBIE MJI€U U TPAKTOBKH, JEMOHCTPHUPYET CIIOCOOHOCTh aHAM3UPOBATH
MaTepua.

OrieHKa «XOpOILIO0» BBICTABISETCS, €CIM padoTa CTyJCHTa HAMKMCaHA TPAMOTHBIM HAYYHBIM SI3BIKOM,
uMeeT YETKYI0 CTPYKTYpY W JIOTHKY H3JIOKEHHWs, TOYKA 3pEHHUs CTyAeHTa OOOCHOBaHa, B pabore
MPUCYTCTBYIOT CCHUIKHM Ha HAyYHBIC W3/IaHUS, MHCHUS U3BECTHBIX YUEHBIX B JAHHOW 00IaCTH.

OneHKa «yAOBJIETBOPUTENbHO» BBICTABISICTCS, €CJIM CTYACHT BBIMOJHWI 3aJaHUE, OJHAKO HE
MPOJAEMOHCTPUPOBANl CIIOCOOHOCTh K HAYYHOMY aHajlH3y, HE BBICKA3bIBal B pabOTe CBOETO0 MHEHHSI,
JOTTYCTHJI OIIMOKH B JIOTHYECKOM 0OOCHOBAaHUH CBOEIO OTBETA.

OLeHKa «HeYJAOBJIETBOPUTEIbHO» BbICTABICTCS, €CJIM CTYJCHT HE BBINOJHWI 3aJaHue, WU
BBITIOJIHWI €ro (popmMaibHO, OTBETHII Ha 3aJJaHHBIN BOTIPOC, TIPH 3TOM HE CCHUIAJICS HA MHECHUS YUEHBIX,
HE TPAKTOBAJI HW3JIOKEHHBIE (DAaKThl, HE BBICKA3bIBAT CBOEr0 MHEHHsS, HE MPOSBUI CIIOCOOHOCTH K
aHaJINU3Y, TO €CTh B LIEJIOM LieJb pedepara He JOCTUTHYTA.

Kpurepuu onenku 1abopaTopHbIX padoT
Ne IToka3aTejb OLIeHKH Omnenka

. Odopmiiena nabopaTopHas paboTa 1 MOJyUYeH JOIyCK

. CoOpana cxema 3KCIepUMEHTAIBHONU YCTAaHOBKH.

. Cnenanbl HEOOXOIUMbIE U3MEPEHHUS 3aYTEHO
. [IpoBenieHbl HEOOXOIUMBIE PacUEThI

. Odopmiten otuet o 1abopaTopHOU paboTe

. Ycnemrnas 3amura padoThl

. He opopmnena naGopaTtopHast paboTa HO MOJIy4eH JIOMYCK. He 3auteno
. He coOpana cxema 3KkcrepuMeHTaIbHON YCTaHOBKHU.

. He cnenanbl He 00X0AMMBbIE H3MEPEHUS

. He mpoBeeHbl HE0OX0AUMBIE PACUETHI

. He opopmiien otuet o nabopatopHoii pabote

. He yOeaurenbHas 3ammra paboTsl

U WNRFEPONOVEE WDN -

Bonpocwl 015 0onycka K 8bIn0IHeHUI0 1a060pamopHvlx pabom
1. llens paGoTHI.
2. Kakoe siBneHue u3yyaercs B padbore.
3. Kakwue 3axoHbI H3ydaroTcs B paboTe.
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o N A

Kakue gusndeckne BeTUINHBI ONPEACTSIOTCS B paboTe.
BriBog paboueit popMybl.

[Topsinox BeIMONHEHUS paldoT.

Mertoarka npoBEAECHUS] U3MEPEHUM.

Onucanue 3KCIEPUMEHTAIBHON YCTAaHOBKH.

Bonpocwt ona 3awyumur rabopamophuix pabom
Jlist 3amuThl 1a00paTOpHBIX PaboT HEOOXOAUMO:

a) B TeTpaau Ijsi 1abOpaTOPHBIX PadOT BBIMOIHUTH OOpPaOOTKY pe3yJabTaTOB
U3MEPEHHI B COOTBETCTBUU C 33JaHUEM.

0)[OAr0OTOBUTHOTBETHIHABONIPOCHIAJIICAMOKOHTPOJIS,COOTBETCTBYIOIIMEBOIIPOCAM o
HCCIIEZIOBAaHHBIM B JJa0OpaTOPHOI paboTe sSBICHUIM

5.YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IUCHUIIVIMHBI

5.1.

JUig peanu3anuu IporpaMMbl y4eOHOW JHCHUIUIMHBI JOJDKHBI ObITh IPETYyCMOTPEHBI

CIIC/TYOIIUE CTIeIHATBHBIC TOMEIICHHUS:
O6opynoBanue yaeOHOTo KaOUHETA:

1. Iludposas madoparopus o GU3NKE I YIUTEIS,

2. Hudporas nabopaTopus mo Hu3nKe A YICHUKA;

3. Becbl TeXHMUYECKHE C pa3HOBECAMU;

4. KoMIuiexT ass 1abopaTOpHOTro MpaKkTUKyMa 110 ONTHKE;

5. KomruiexT /i 1abopaTopHOro MpakTUKyMa 110 MEXaHUKE;

6. Komruiekr uis  1abopaTopHOrO0 TpPAaKTUKymMa MO0 MOJEKYISpHOW (u3uke u
TEPMOJIMHAMUKH;

7. KoMmmekT 1t 1ab0opaTOpHOIro NPAKTUKYMa 10 3JIEKTPUUECTBY (C TEHEPATOPOM);

8. Kommuekr s u3ydeHHs BO30OHOBIISIEMBIX HMCTOYHUKOB OJHEPIrUu (COJHEYHOM,

BETPOBOM 3HEPTUU, OMO-, MEXaHUUECKON U TEPMOIIEKTPUUECKON SHEPTEeTHKN);

9.

10.
11.
12.
13.

Awmmnepmerp 1abopaTOpHBIiA;

BoasT™meTp 1abopaTopHblii;

Konopumerp ¢ Habopom KaopUMETPUUECKUX TEI;

TepmomeTp 1a00paTOPHBIIA;

Kommnekt [uis u3y4yeHMs OCHOB MEXaHUKH, ITHEBMATUKH M BO300HOBISEMbIX

HCTOYHHKOB OHCPTHH,

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

bapomerp-anepounn;

biiox nmuTaHus peryaupyemslii;

Be6-kamepa Ha MOABMKHOM IITAaTHBE;

Buneokamepa as1st paboThl C ONTHYECKUMH TPUOOpaMu;
I'enepaTop 3ByKOBOW;

['urpomertp (ncuxpomerp);

I'py3 HaGOpHBIH;

JrnHamomeTp AEMOHCTPAllMOHHBIN;

KoMmuieKT nocy il JEMOHCTPALIMOHHON € IPUHAUIEKHOCTSAMH;
MaHOoMeTp )KMIKOCTHON JEMOHCTPALlHOHHBIH;

MeTp AeMOHCTpallMOHHBIN;

MHuKpPOCKOII IEMOHCTPALIMOHHBIN;

Hacoc Bakyymnubiii KomoBckoro;
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27. CTOIUK IObEMHEII;

28. llItatuB 1€MOHCTPALIMOHHBIN (PU3HUECKU;

29. DNeKTpOIINTKA;

30. HaGop neMoHCTpaImOHHBIN 110 MEXAHHYECKUM SIBJICHUSM;
31. HabGop 1eMOHCTpaIMOHHBIN 10 IMHAMUKE BpaIlaTeIbHOTO JBUKCHHUS,
32. HaGop neMoHCTpaImOHHBIN 110 MEXAaHMYECKUM KOJICOAHUSIM;
33. Habop 1eMOHCTPAIIMOHHBIN BOJTHOBBIX SBICHUM;

34. Begepko Apxumerna;

35. MastHuk MakcBena;

36. HaGop ten paBHOTO 00BEMA;

37. HaGop Ten paBHOM Macchl;

38. IIpubop st nemMoHcTpauu aTMOC(hEpHOTO 1aBIICHHUS;

39. Ilpu3ma, HaAKJIOHSIIOLIASICSA C OTBECOM;

40. Poruar 1eMOHCTpallMOHHbIN;

41. Cocynpl cooOmaromimecs;

42. CrakaH OTJINBHOM JIEMOHCTPALlMOHHBII;

43. TpyOka HproToHa;

44. ap Iackans;

45. Habop 1eMOHCTPAaLMOHHBINA IO MOJIEKYJISIPHON (PU3MKE U TEIUIOBBIM SIBICHUSM;

46. Habop neMOHCTpaIMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. HaGop Kanuuisipos;

48. TpyOxa i TeMOHCTPAIIK KOHBEKITUH B )KHIKOCTH;

49. lnnuHApBl CBUHLIOBBIE CO CTPYIOM;

50. Hlap ¢ KoJIbLIOM;

51. BbICOKOBOILTHBIM NCTOYHHK;

52. I'enepatop Ban-ne-I'paada;

53. lo3umerp;

54. KamMepTOHbI Ha PE30HAHCHBIX SINKAX;

55.Kommuiekt mnpubOpoB W NPUHAMJIEKHOCTEH OIS JAEMOHCTpAluu
AJIEKTPOMArHUTHBIX BOJIH;

CBOWCTB

56. KomruiekT nmpuOopoB i U3y4eHHsI IPUHIIUIIOB PaJUOIIpUeMa U pauoIepeauy;

57. KOMIUIEKT IpOBOIOB;

58. Maruut nyroo0pasHsilii;

59. MarHut noJyiocoBO# 1€MOHCTPAlMOHHBI;

60. MamuHa >nexTpodopHas;

61. MasTHUK 3JIEKTPOCTaTUYECKUIL;

62. HaGop 1o u3y4eHno MarHuTHOT'O 1oJIs 3eMJIH;

63. Habop 1eMOHCTpAIMOHHBIN 110 MATHUTHOMY MOJIIO KOJIBLIEBBIX TOKOB;
64. HaGop 1eMOHCTpallMOHHBIN 1O MOIYHIPOBOJHUKAM;

65. Habop 1eMOHCTpAIIMOHHBIH 110 TOCTOSIHHOMY TOKY;

66. Habop 1eMOHCTpallMOHHBIN 0 3JIEKTPUYECKOMY TOKY B BaKyyMe;
67. HaGop neMOHCTpaIMOHHBIN 10 3JIEKTPOANHAMUKE;

68. Habop 11t IeMOHCTpalMi MarHUTHBIX HOJICH;

69. HaGop nnst AeMOHCTpaluu SJIEKTPUICCKUX TOJIEH;

70. TpanchopmaTop yueOHbIH;

71. ITamouka CTEeKJISHHAS,

72. I1anouka >00HUTOBAS,

73. Ilpubop Jlenna;
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74. CTpesiku MarHUTHbBIE HA IITaTUBAX;

75. CynraH 3J1eKTpOCTaTUYECKUH;

76. LllTaTUBBI N30 IMPYIOLINE;

77. DneKTpOMarHuT pa30oopHbIit;

78. Habop 1eMOHCTpallMOHHBIN 10 T€OMETPUYECKOM ONTHKE;
79. HaGop 1eMOHCTpaIlMOHHBIN IO BOJIHOBOH OIITHKE;

80. CnekTpocKon ByXTPYOHBIif;

81. Habop criekTpanbHbIX TPYOOK C HCTOUHUKOM IUTAHUS;
82. YcranoBka ais usydenus ¢porodddexra;

83. HaGop neMoHCTpanMoOHHbIN 110 TOCTOSTHHOM [lmanka;

84. KoMIUIeKT HarIsiIHBIX TOCOOMH AJ1s1 ITOCTOSTHHOTO MCTIOJIb30BaHMS;
85. KommuiekT moptpetoB st opopmiieHust kKaOUHeTa;

86. KoMIuieKkT 1eMOHCTpallMOHHBIX Y4eOHBIX TaOIuII.

[Tpu Hanuuuu HEOOXOAUMOro 00OpYyIOBAHUS 3aHATUS MO (U3UKE B HEKOTOPBIX CIydasx
MOTYT TIPOBOJIUTHCS B HMEIOIIMXCS B OOpa30BaTENbHONM OpPraHM3alMd MAaCTEPCKUX WU
na0opaTopHsIX.

6.IndopmanuonHoe odecrneyeHue peaau3anuy NPorpaMmbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEYHBIM (OHA 00pa3oBaTENbHON OpraHU3alUU
YKOMIUIEKTOBAH MEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH()OPMALMOHHBIE
pecypchl, pEKOMEHIOBaHHbIE Ul MCIIOJIb30BaHMA B 0Opa30BaTEJILHOM IIPOLIECCE, HE CTaplle
IIATH JIET C MOMEHTA U3aHHUs.

6.1. OcHOBHBIC HM31aHUS

1. TpodpumoBa T.M. Kparkuii kypc ¢usuku c npumepamu pemenus 3aznad (CIIO),
VYuebHoe rnocooue, 288ctp., KuoPyc, 2024, ISBN 978-5-406-04442-
1,https://book.ru/books/954035

Jlorsunenko, O. B. ®usuka. IIpaktukym : yuebHoe mocobue / O. B. JlorBuneHko. —
MockBa : KunoPyc, 2025. — 358 c¢. — ISBN 978-5-406-14517-3. — URL:
https://book.ru/book/957431

6.2. OcHOBHBIE YJICKTPOHHbIC HCTOYHUKH
dnekmponnwvie pecypcol
https://znanium.ru/
https://book.ru/

6.3. JlonoiHUTEIbHbIE UCTOYHUKH (1puU HeoOXo0umMocmu)

1. Kysnwenop C. W., dusumka: Mexanuka. MexaHudeckue KoJaeOaHHUS U BOJHBIL
MonexynsipHas ¢pusuka. Tepmonunamuka: YuyeOnoe nocodue / C.1. Ky3neuos. - 5-e usz., ucmp.
u JOIL. - M.: By3soBckuii y4eOHUK: HUIT NHOPA-M, 2020. -
https://znanium.ru/catalog/document?1d=395664
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