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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI
YUYEBHOU JUCHUILJIMHBI OO/1.11 Y ®U3UKA

1.1. Heab 1 MecTO TUCIHHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMMbl

N3ydyenune Gpu3nku HAIIpaBIeHO HAa JOCTHIKEHUE CIEAYIOIINX IIeIICH:

¢dbopMHpoBaHHE MHTEpPECAa M CTPEMJICHHS OOYYaIOMIMXCS K HAyYHOMY M3YYEHHUIO IPUPOIbI,
Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pasBUTHE MPEACTABICHWH O  HAYYHOM  METO/A€ TMO3HaHus W (HOpMUpOBaHHE
UCCIIEJ0BATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3YYEHHS OCHOB CTPOCHHS
MaTepuu 1 QyHAaMEHTAIbHBIX 3aKOHOB (PH3HKH;

dopMupoBaHne yMeHHMH OOBSCHATH SBICHHS C HCIOJIb30BaHHEM (DU3MYECKUX 3HAHUH H
HAaYYHBIX JJOKA3aTeIbCTB;

(dopMupoBaHUE TPEICTABICHUI O poiK (PU3MKU ATl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTAaBICHHA O BO3MOXHBIX cdepax Oyaymed mnpodeccHOHATBHOMI
JeSITeIbHOCTH, CBSI3aHHBIX C (PM3UKOM, TOATOTOBKA K JaJbHEUIIEMY 00Y4YEHHUIO B 3TOM HAIPaBICHUU

[Ipenmer BKJIIOUCH B 00s3aTENbHYIO YacTh 00I1€00pa30BaTEIbHOIO NUKIA 00pa30BaTeIbHOM
IPOTPaMMBI.

YacTe AMCUMIUIMHBI — peaju3yercss C NPUMEHEHHEM DJIIEKTPOHHOTO OOydeHHs W
JTMCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.

1.2. Ilnanupyemble pe3y/ibTaThl 0CBOCHUS Y4eOHOM T CHMIIJIHHBI

CopepxaHve JUCHUIUIMHBI  YIIyOJIEHHOTO YpPOBHS HalpaBleHO Ha (OpMHUpOBaHME
JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEAMETHBIX PE3yJbTAaTOB B COOTBETCTBUM C (elepaibHbIM
roCcyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJIAPTOM CPEIHEro o01iero oOpazoBaHus U (eaepaabHOM
o0pa3oBaTeNbHON POrpaMMON CPEeTHETo O0IIero oOpa3oBaHusl, a TakKe Ha PopMUpOBaHUE OOITUX
kommeteHiuii, coorBercTBytomux GI'OC CIIO.

JIN4YHOCTHBIE pPe3yJIbTAThI

JInuHOCTHBIE pPE3yJIbTaThl OCBOEHUS Y4e€OHOW IUCHUIUIMHBI "®u3uka" MOIKHBI OTpa’kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroUIMXcs pPYKOBOJACTBOBAaThCS CHOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKJEHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSIM POCCUICKOTO OOIECTBA, pacIIMpeHHe >KM3HEHHOTrO
OIbITa U OIBITA JEATEIBHOCTH B IPOLECCE peaIn3alli OCHOBHBIX HAIpPaBJIEHUI BOCIUTATEIBHOU
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa>k1aHCKOTO BOCTIUTAHMUS:

c(OPMHPOBAHHOCTh TPAKAAHCKOMN MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 0011eCTBa;

INPUHIATHE TPAJULMOHHBIX OOIIEYETIOBEYECKMX TI'yMAaHUCTUYECKUX M JE€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIpa)JaHCKOro o00IlecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHCTBOBATD C COLUAIbHBIMU HHCTUTYTAMU B COOTBETCTBUH C UX (DYHKIMSAMU U
Ha3HAYCHHEM,;
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TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) maTpUOTHUYECKOTr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSM POCCHUICKUX YUCHBIX B
obnacT (pU3MKH U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaI[MI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUE€HOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOIO OYyIIETro;

4) 5CTEeTHUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOUICHWE K MHpPY, BKIOYas 3CTETHKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
¢usnveckoii Hayke;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpEC K Pa3IM4YHbIM cepaM nmpodecCHOHANBHON NesITeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
GU3MKOM M TEXHUKOW, yMEHHE COBEpIIaTb OCO3HAaHHBIA BBHIOOpP Oyaymeid mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHI0O U €aMOOOpa3oBaHMIO B oOnacTh (U3MKH Ha
MIPOTSHKEHUH BCEH KU3HU;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJIbTYpBl, OCO3HAaHHE TJI00ATBHOTO  XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHHE JIEWCTBUI B OKPYXKAIOLIECH Cpelie HA OCHOBE 3HAHMS IIENEH
YCTOMUYMBOTO Pa3BUTHS YETIOBEYECTBA;

pacuIMpeHe OMbITa AEATENIbHOCTH 3KOJOTHYECKOW HaNpaBIEHHOCTH Ha OCHOBE MMEIOIUXCS
3HaHUil 1o pu3MKe;

7) IEHHOCTH HayYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nueckoil HayKu;

OCO3HAHHME IIEHHOCTH HAYYHOH JeSTEeIhbHOCTH, TOTOBHOCTh B IpOLECCe H3yUEHHs (U3NKU
OCYIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO I TEIHHOCTh WHANBUIYAIEHO U B TPYIIIIE.

B mpomecce AOCTHKEHHS JIMYHOCTHBIX PE3YJAbTATOB OCBOSHHS MPOTPAMMBI 1O (QH3UKE IS
YPOBHS cpenHero oOmiero oOpa3oBaHHs Yy OOYYaroIMXCS COBEPUICHCTBYETCS SMOLMOHAIbHBIHN
MHTEJUIEKT, Mpenoiaraimui chopMUpPOBAHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOLIET0 CHOCOOHOCTh IMOHHMMAaTh CBOE SMOLMOHAIBLHOE COCTOSIHHUE,
BUJIETh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cepsbl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHNS, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE MTPHHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJCHHE, CIIOCOOHOCTH aJalTHPOBATHCA K OMOIMOHAIBGHBIM HM3MEHEHUSM H TPOSBIATH
TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOMIEH CTpeMJICHHE K JOCTIDKEHHIO IEeJIH W yCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/ISl M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIOYAIOUIEH CIIOCOOHOCTh TOHMMATh SMOLMOHAIBHOE COCTOSHUE JAPYTHX,
YUUTBIBATh €TI0 MPHU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpaMBATh OTHOIICHUS C JIPYTUMHU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.
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MertanpenmeTHble pe3yJibTaThbl

MeranpeaMeTHble  pe3ynbTaThl OCBOEHHS OCHOBHOM  00pa3oBaTelbHON  MPOTrPaMMBI
OTpaXkaroT:

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU JCHCTBUSIMMU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO  (DOPMYyIHpPOBaTh W aKTyalIM3HpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH IENH JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEUICHUs MPOOJIEMBbl C YUETOM aHAIU3a UMEIOLINXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OILICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIMHHUPOBATh M BBHIMOJHATH pPabOTy B YCIOBHSX pPEATbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHUCTBUSA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQ/IETh HABBIKAMHU Yy4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOW JESATENIbHOCTH B 00JIACTH
(bU3HMKHN, COCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIHbHOMY IOMCKY METOJIOB pEIICHMs 3a]ad
(buU3MYECKOTO coZiepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

OCYIIECTBIISITh Pa3WYHbIE BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO U MPUMEHCHHIO B PA3IMYHBIX YICOHBIX CHUTYAIUSIX, B TOM YHCIC
MIPH CO3/IaHUH YUEOHBIX POEKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITH IPUYHHHO-CIICACTBCHHBIE CBSI3U W aKTyaJU3WPOBATh 33J1ady, BBIBUTATH THIIOTE3Y
€e peleHwsI, HaXOAUTh aPTYMEHTHI JJIs JIOKA3aTeNIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MTapaMeTpPhI 1
KPUTEPUU PELICHUS;

aQHAIM3UPOBATH IMOJYYCHHBIE B XOJ€ PELICHUS 3a/layl pPe3yabTaThl, KPUTUYECKU OIEHUBATh
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aJaul B 0Opa30BaTENbHON NEATEIBHOCTH, B TOM
qHCIIe TIPU U3YICHUU (DU3HKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATh IPUOOPETCHHBIHN OIIBIT,

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HESSITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, MIpeJiaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

3) pabota ¢ uadopmanueii:

BIIQJICTh HAaBBIKAMH TONy4YeHUsT HHPOpManuu (U3HUECKOTO COACpKAHHUS W3 HCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIIECTBIISATH MOUCK, aHATH3, CUCTEMATHU3AINI0O U UHTEPIPETAIHIO
WH(OPMAIIMY PA3IMIHBIX BHIOB U (OPM TIPEICTABIICHUS;

OILIEHUBATh IOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIOJTb30BaTh CPEJICTBA MH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIlCHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHHU3AIMOHHBIX 3aJad C COOJIOJACHHEM TpeOOBaHMIMA
APrOHOMUKH, TEXHUKHU O€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHusl, TPABOBBIX M dTUUECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;
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CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEPIKAHUS B PA3NUYHBIX (opMaTax ¢ yueTOM Ha3HAYEHHUs
uHboOpMallMM M IEJeBOM ayAWTOPUM, BBIOMpas ONTUMANbHYIO (OpMy TpEACTaBICHUA WU
BHU3yalIU3alUu.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSAMU:

1) obmienwme:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTEHI;

pPa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

2) COBMECTHasl AEATENbHOCTb:

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIUBHUyaIbHON paboThI;

BbIOMpPATh TEMaTHKy M METOAbl COBMECTHBIX JEHCTBHH C ydyeToM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4JieHa KOJUIEKTHBA;

IPUHUMATD 11€JI1 COBMECTHOM JESATENbHOCTH, OPTaHNU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS
I10 €€ JOCTHKECHHUIO: COCTABIIATH IUIaH JACUCTBUM, PACIIPEAEIIATh POJIU ¢ YI€TOM MHEHUM YYaCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI,

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKIOTO YYaCTHHKA KOMAaH[blI B OOIIMNA pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOCKTHI, OLEHUBAaTh HJEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE ITOBEJCHUE B Pa3JIMYHbIX CUTyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENBHYIO JESITEIBHOCTh B 007MacTH (U3HKH WU
aCTPOHOMMHU, BBISABIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUs pacuYETHBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBINOJIHEHUS MTPAKTUYECKON pabOThI ¢ yU€TOM MMEIOLIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIUpsATh paMKH Y4eOHOM TUCIUIUIMHBI HA OCHOBE JIMYHBIX MTPEIOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (HOPMUPOBAHHUIO U MPOSBICHUIO SPYAULIUU B 00JacCTU (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YNIbTATOB LIEJISM;

BJIa/IETh HABBIKAMHU TO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIAEMBIX NEHCTBUI U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

MCIOJIb30BaTh pUeMbI pedIeKCHH JIJIs OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsTHEe ce0s U IPYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
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IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIINOKY.

IIpenmerHbie pe3yJibTaThI

B nponecce usydenus kypca GU3MKU yriayOJI€HHOIO YPOBHS O0yYaroIMICs HAyUYUTCS:

NOHUMATh POJIb (PU3UKKM B IKOHOMHUYECKOW, TEXHOJIOTUYECKOH, COUMAIBHOW M ITHYECKOU
cdepax AEATEIBHOCTH YEIOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAY4YHOH KapTHHE MHpa,
pOJIb ACTPOHOMHHM B IIPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA M JaJbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, 3HAUEHUE ONMUCATEIbHOM, CHUCTEMAaTU3HUPYIOLIEH, OOBACHUTEIBHON U MPOTHOCTHYECKOMN
GyHKUMH (U3NYECKON TEOpUH - SIIEKTPOAMHAMHKH, CIELUAIbHOW TEOPUU OTHOCUTEIBHOCTH,
KBAaHTOBOM (pU3MKH, poib (hU3MYECKOH TeopuH B (POPMUPOBAHMM INPEACTaBICHUH O (U3NUECKOM
KapTHHE MHpa, MECTO (PU3NYECKOH KapTUHBI MHpa B OOILEM psAy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX IIPEICTABICHUN O IIPUPOJE;

pa3inyarh YCIOBHS HPUMEHHUMOCTH MOAENeH (U3UYECKUX TeNl U MPOIECCOB (SBICHUIN):
OJIHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IIOJis, TapMOHHUYECKHE KoJyieOaHwUs,
MaTEeMaTUYECKU MAsTHUK, UJI€AIbHBIA NPYKUHHBIA MasTHUK, FTAPMOHUYECKHUE BOJIHBI, UACATIbHBIN
KoJsie0aTeNbHbINA KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTI'O siipa M KBAaHTOBOW MOJIETIN CBETA;

pasin4arh yciaoBHs (IpaHHIbI, 00JIACTH) NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHUMATh
BceoOIMi XapakTep (YHIAaMEHTAIbHBIX 3aKOHOB M OIPAHWYEHHOCTb HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHaAJIM3UPOBATh U OOBSCHSTDH IEKTPOMArHUTHBIE MPOLIECCHI U SIBIEHUS, UCIIOJIb3YsI OCHOBHBIE
MIOJIOKEHHUS M 3aKOHbl JJIEKTPOAMHAMUKM U CIELUAIbHOW TEOPUM OTHOCHUTEIBHOCTU (3aKOH
COXpaHEHHUs1 JJIEKTPUYECKOro 3apsna, cuia Ammepa, cuina JlopeHua, 3aKOH AJIEKTPOMArHUTHOMN
uHaykinuu, npaBwio Jlenma, cBs3p DJC caMOMHAYKIIMKM B AJIEMEHTE SJEKTPUYECKOW IIENMU CO
CKOPOCTBI0 HM3MEHEHMS CWJIbBl TOKAa, IIOCTYJaThl CIEHHAIBHOM TEOPUU OTHOCHTEIBHOCTH
OHHIITeHA);

aHAJTM3UPOBaTh U OOBSCHATH KBAHTOBBIE IPOLECCHl M SBIEHHS, HCHONb3Yys MOJOXKEHUS
KBaHTOBOH (hm3nku (ypaBHeHHe DiiHIITelHA 115 hoTodddexTa, nepsulit U BTopoit moctynarsl bopa,
NPUHIUI COOTHOLIEHUs HeompeeneHHocTeil [eifsenOepra, 3aKOHbI COXpaHEHUsS 3apsI0BOIO U
MaccOBOT'0 YHCEJ U SHEPTUU B SIIEPHBIX PEAKLUAX, 3aKOH PaJIMOAKTUBHOTO pacraja);

ONMCHIBaTh (PU3NYECKHE IPOLECChl U SBJICHUS, WCIONb3YysS BEIMYMHBI: HaMpPSKEHHOCTh
JJEKTPUYECKOTO IO, IMOTEHHOHAN  JIEKTPOCTaTUYECKOrO IOJs, PA3HOCTh IOTEHIMAJIOB,
JJEKTPOJABIIKYIIAs CHJIA, WHAYKIMS MAarHATHOIO TIOJIA, MAarHWTHBIA TIOTOK, Ccuia AMIepa,
MHJYKTUBHOCTD, 3JIEKTPOABUKYINAS CHJIa CAMOMHAYKIIMH, YHEPTHsSI MAarHUTHOTO ITOJIsI IPOBOJIHUKA C
TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHAS SHEPTHsI, SHEPTHsl TOKOsI CBOOOAHOMN YacCTHIIbI, SHEPTHUS U
UMIynbe (OTOHA, MACCOBOE YUCIIO U 3apsij A1pa, SHEPTHs CBA3H A1pa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUs (PU3NUYECKUX SBICHUMN: JIEKTPOMArHWTHAsE MHIIYKIMS,
CAMOMHJIYKIIHMS, PE30HAHC, MHTep(EepeHUuss BOJH, TU(paKLus, JUCIEPCUs, IMOJIHOE BHYTpEHHee
otpaxxenue, (oroanektpuueckuii dhdext (dbotodrddekr), anvda- u Oera-pacmanbl saep, raMma-
U3Ny4yeHue sjep, puandeckue NpUHIMIIbI CIEKTPAILHOTO aHaan3a U paboTh Ja3epa;

OTIpeIeNIATh HalpaBieHHe MHAYKLIUN MarHUTHOTO IOJI IPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cwiibl JlopeHna;

CTPOUTH M300paKEHUE, CO3/]aBaeMO€ TIOCKHM 3€pKajioM, TOHKOM JIMH30HM, U PACCUUTHIBATH
€ro XapaKTEPUCTUKH;

IPUMEHSATh OCHOBOIIOJIATalOIME ACTPOHOMUYECKHUE MOHATHS, TEOPUU U 3aKOHBI JUIsl aHAIHU3a
U OOBsICHEHUS (U3NYECKUX NPOILIECCOB, MPOUCXOMALIMX B 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
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MEXTIAKTUIECKOH Cpelie; MBIKEHUsI HEOSCHBIX TeJl, DBOJIIOINY 3Be37] M BceneHHoi;

MPOBOAMTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIUYHMH C UCIIOJIb30BAHUEM IPSMBIX
U3MEpEeHUll, MpU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH pe3yJabTaThl IOIYYEHHOMN
3aBUCHMOCTH (U3NYECKUX BEIIMYMH B BHUAC TI'padHUKOB C ydeToM aOCONIOTHBIX IOTPEIIHOCTEH
W3MEPEHUH, JIeJIaTh BBIBOJIBI IO pe3yiibTaTaM MCCIIeI0BAHMUS;

MPOBOJNTH KOCBEHHBIE N3MEPECHUS (PU3NIECKUX BEITUYHH, [IPH 3TOM BBIOUPATH ONTUMAIBHBIN
METOJ U3MEPEHUS], OLIEHUBATh A0COIIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
HU3MEpEHUI;

MPOBOAMUTH OMbBITHl MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: IUIAHUPOBATh JKCIEPUMEHT,
coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYEHHbIE PE3ylbTaThl U JENaTh
BBIBOJI O CTaTyce MPEI0KEHHON THITOTE3bI;

OMUCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOiroaaTh mpasuia 0€30MacHOro TPyJa MPU MPOBEICHUH HCCIEA0OBAHUN B paMKaX y4eOHOTO
IKCIIEPUMEHTA, TMpaKTUKyMa W Y4eOHO-HCCIEOBATEIbCKOM W MPOCKTHOW JIEATEIBHOCTH C
WCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOHUCTB U JIA0OPATOPHOTO 000PYAOBAHHS,

peuiaTh pacueTHbIE 3aJa4M C SIBHO 33JJaHHOM M HESIBHO 3aJaHHON (PM3MUECKOW MOJENbIO: Ha
OCHOBaHUU aHANM3a YCJOBHs BBHIOMpATh (U3NYECKUE MOJENH, OTBEYAIOIINe TpeOOBaHUIM 3a/1ayH,
MPUMEHITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTyJdaThl (PU3UYECKHX TEOpUH IMpH
WCIOJIb30BAaHUM MaTEMaTHUYECKUX METOJOB peUIeHHs 3ajad, MPOBOAUTH pacueThl Ha OCHOBAHHH
MMEIOIUXCS JaHHBIX, aHAJIM3UPOBATh PE3yAbTaThl M KOPPEKTHPOBATh METOJbI PELICHUSI C y4ETOM
MOJTyYEHHBIX PE3YJIbTATOB;

peuiaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIKe TPUMEHEHUs 3HaHU U3 Pa3HBIX pa3/IesioB Kypca
Gu3MKM, a TakKe HHTErpaliy 3HAHWA W3 JPYTHX TPEIMETOB E€CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAMBaTh JIOTMUECKYIO IIEMOYKY PACCYXKICHUW C KCIOJIb30BaHUEM HW3YYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHHUIA,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHHUS ISl OOBSCHEHUS OCHOBHBIX MPHHIMIIOB PabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUUYECKUX MPOIIECCOB;

MPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh W OIEHWUBATH TOCIEACTBUS OBITOBOW U TMPOU3BOJCTBEHHOW EATEIHLHOCTH
YEJIOBEKA, CBS3aHHOM € (DM3MYECKMMHU MPOILIECCAMM, C TIO3WUIUNA HKOJIOTHYECKOM Oe30MacHOCTH,
MPEACTABICHUN O paIMOHAIILBHOM TMPUPOIOIIOIB30BAHUN, a TaKXKE pPa3yMHOM HCIIOJIb30BaHUU
JOCTUKEHHUHM HayKU M TEXHOJIOTUH 7S TadbHEHIIIero pa3BUTUS YeTI0BEUECKOro 00IIecTBa;

MPUMEHSTh pa3iHyHble CIOcOObl PadoThl ¢ HMH(pOpManmeld (HU3HUECKOTO COAEpKAHUS C
WCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHWH, TPU HSTOM HCIHOIH30BaTh
COBpeMeHHbIe WH()OPMAIIMOHHBIE TEXHOJIOTUU ISl TIOWCKA, MEePepadOTKH U MPEIbsBICHUS YIeOHOM
W Hay4YHO-TIOMYJSIPHOW WH(POPMANMK, CTPYKTYpUPOBAHUS W HWHTEPHpPETAMK HH(POPMAIIUH,
MTOJTYYEHHOW W3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOJydaeMyr0 HHPOPMAIIHIO U
OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HWMEIONIMXCS 3HAHWW, TaK W HAa OCHOBE aHaIM3a
HCTOYHUKA UH(OpMaIUY;

MIPOSIBJIATH OPTaHU3AIMOHHBIE U TTO3HABATEIIbHBIE YMEHHS CAMOCTOSITEIILHOTO MPUOOPETCHHSI
HOBBIX 3HAHUH B MPOIIECCe BHIMOIHEHHSI MPOCKTHBIX U YUeOHO-UCCIEI0BATENILCKUX PadoT;

paboTaTh B TpyIIe C HCIOJIHEHUEM Pa3IMYHBIX COLMUATBHBIX pOJIEH, MIaHUPOBATh PadOTy
TPYIIIbI, PALIMOHATILHO PacHpelesaTh IEATeIbHOCTh B HECTAHAAPTHBIX CUTYalIUsIX, OLIEHUBATh BKIIA]l
Ka)KJIOTO U3 YYaCTHUKOB TPYMIBI B pEUICHHE paccMaTprUBaeMOil mpoOIeMbl;
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MPOSBISATH MOTHUBALIMIO K OynyIiel mpodhecCuOHaNbHOM NesSTeIbHOCTH.
B pesynbpTate ocBOCHHS JUCHUILIMHBEI oOydaromuecss GOpMUPYIOT U Pa3BUBAIOT CIEAYIOIIHNE
oOuiue u mpodeccuoHanbHbIe KOMIETEHITHH:

Koanl Ymenus 3HaHud
OK, IIK

OK 01 pacrio3HaBaTh 33/Ja4dy W/WIM TpoOIeMy B | aKTyalbHbI NpPOPECCHOHATIBHBIN U
NpoECCHOHAIBHOM ~ W/WJIM  COLMAJIBLHOM | COIMAJIbHBIM KOHTEKCT, B KOTOPOM
KOHTEKCTE, aHaJU3UPOBATh U BBIIEATH €€ | MPUXOIUTCS paboTaTh U KUTh
COCTaBHBIEC YaCTH CTPYKTYypa IUlaHa i pelIeHUs 3ajad,
ONpEACIATh  JTalbl  PEUICHHS  3a1a4M, | alilTOPUTMBl  BBITIOJHCHHS  paboOT B
COCTaBJIATh IUIAH JEHCTBHS, PEATM30BBIBATE | MPO(hECCHOHATBLHON u CMEXKHEIX
COCTaBJICHHBIN IIaH, OIPENEIATh | 001aCTIX
HEOOXOIUMBIE PECYPCHI OCHOBHBIC HMCTOYHHKH WH(MOpMAIUU W
BBIABIIATH n 3(1)(1)6KTI/IBHO HNCKaTh pecypChl Id pCLICHMS 3aJad U/unm
nH(pOpManKo, HeOOXOAUMYIO JUIS PELICHUS npoOiieM B MpodeccCHOHATLHOM H/WITN
3a7laud U/UIH IIPOOJIeMbl COIMAIbHOM KOHTEKCTE
BJIaACTh AKTyaJIbHBIMU METOAaMU pa6OTBI B METOIbI pa6OTI)I B HpO(beCCHOHaHBHOﬁ
HpO(l)eCCHOHaJ‘IbHOﬁ N CMCKHBIX C(bepax U CMEKHBIX c(bepax
OLICHUBATH PE3YNETAT M MOCICACTBUS CBOMX | [1opsi oK OLEHKH PEe3y/IbTATOB PELICHHS
nencTBui (camocTOsATEILHO 583071 C | samau pohecCHOHAIBHOM
MOMOIIIbIO0 HACTABHUKA) NeSTeabHOCTH

OK 02 OIPEIEIISITh 3a7a4u s IIOMCKa | HOMEHKJIATypa MH(pOPMaITMOHHBIX
uH(pOopMaIuy, MJIaHUPOBATH MPOIIECC | UCTOUYHUKOB, MIPUMEHSIEMBIX B
MIOWCKa, BBIOHMpATh HEoO0X0ouMbIe | TpoecCHOHABHOMN 1eATEeNbHOCTH
HMCTOYHHUKHU UH(DOpMAITUU MIPUEMBI CTPYKTYpPUPOBaHUS
BBIIENIATh HanOojee 3HAYMMOE B IIEPEYHE | HHOpPMAIUH
uH(pOopMaLuy, CTPYKTYpUPOBATh | popmaT odopmieHUsT  pe3yabTaToOB
NoIyd4aeMyro  HMH(popManuo, 0QOPMIATH | moucka HHPOPMALUU
pE3yJbTaThI IIOMCKA COBPEMEHHBIE CpPEACTBA U YCTPOMCTBA
OLICHUBATb IMPAKTHYICCKYTO 3HAYUMOCTDb HH(bOpMaTI/I?)aHI/H/I, OPAIOK ux
pe3yJIbTATOB IIOUCKA IIPUMEHEHUS u IIPOrPaMMHOE
NPUMEHSATh  CPEACTBA  MH(MOPMALMOHHBIX | ofecriedeHHEe B  NPOQecCHOHAIBHOIM
TEXHOJIOTHi AT PCUICHUS | nesTeNbHOCTH, B TOM YHWCIE HU(PPOBbIE
npodecCHOHANBHBIX 3a7a4 cpescTBa
WCIIOJIb30BaTh COBPEMEHHOE IPOrpaMMHOE
obecrnieucHue B npodhecCuoHaTbHOM
JIeATEIIbHOCTH
HCIO0/Ib30BaTh pa3uyHbIC udpoBbIe
Cpe/cTBa JJIsl peleHust MPoPeCcCUOHATBHBIX
3aja4

OK 04. OpPraHW30BBIBaTH  pabOTy KOJUJIGKTHBA U | MICHUXOJIOTHYECKHE OCHOBBI
KOMAaHJIbI JIeSITeIbHOCTH KOJUICKTHBA
B3aMOJICHCTBOBATE c KOJIJIETaMH, | IICUXOJOTHUYSCKUe 0COOECHHOCTH
PYKOBOJICTBOM, KJIIMCHTaMH B X0J€ | IMIHOCTHU
poheCCHOHATTLHON IeATEIIEHOCTH

IIK 1.2 [IpoBepsaTh  ypoBeHb roprodye-cMa3ouHbix | HaumeHnoBanus, Ha3HAUYCHUS u
MaTepHAJIOB, TEXHUYECKUX JKUAKOCTEH W | MADKUPOBKH TEXHUUYECKUX JKUKOCTEH,
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CMa30K U TpU HEOOXOJUMOCTH MPOBOJHUTH
pabOoThI IO UX JAOJIMBKE U 3aMEHE
ITonmp30BaTbCs CIPaBOYHBIMU MATEPUATIAMUA U

TEXHUUECKOH JIOKyMEHTAaIUEen o
TEXHUYECKOMY OOCTY)KMBAaHUIO W PEMOHTY
aBTOTPAHCIOPTHBIX CpEICTB u Hx
KOMIIOHCHTOB

[lomOupaTth ¥ TPUMEHSATH KOHTPOJIBHO-
WM3MEPUTEIIbHBIN, MEXaHUYCCKUI,
aBTOMaTU3UPOBAHHBII WHCTPYMEHT u
00opy10BaHueE, COOTBETCTBYIOIINE

TEXHOJIOTHIECKOMY TIPOIIECCY BBITOIHIEMBIX
pabot

CMa30K, MOIOIIUX COCTaBOB, TOpIOYe-
CMa30YHBIX MaTEPUAIOB M IPaBHJIa HX
MIPUMEHEHUSI ¥ B3aUMO3aMCHSEMOCTH, B
TOM YHCJIE B 3aBUCHMOCTH OT CE30HA
[IpaBuna oxpaHbl Tpyla W TEXHHKH
0e301acHOCTH

KoHcTpyKkTHBHBIC 0COOCHHOCTH,
TEXHUYECKHE W OIKCIUTyaTalldOHHbIC
XapaKTEPUCTHKU ABTOTPAHCIIOPTHBIX
CPEeICTB, WX  arperatoB,  CHCTEM,

MEXaHHU3MOB U Y3JI0B
OOriee yCTpOMCTBO aBTOTPAHCHOPTHBIX
CPEJICTB
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2.CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCHMUILINHBI

2.1 TpynoeMKoOCTb OCBOECHHS T CIUIJIMHbBI

HaunmeHoBanue oCHOBHBIX YacTel
JTUCIHUILINHBI

O0beM B yacax

B ToM unciie B popme
NPaKTU4. OATOTOBKH

Y4eOHbIC 3aHATHS 136 -
CamocrosiTenbHas paboTa 10 -
Koncynbranus 2 -
[TpomesxyTounas arrectanus B popme 6 -
IK3aMeHa

Bcero: 154 -
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2.2. TemaTH4eCKHUii JIAH U coJepP:KaHue Y4eOHOH AU CHUTIIIMHBI

HaumenoBaHue pa3jaenoB u Copep:xaHue, 1a00paTOpHbIe H MPAKTHYECKHE Pa0OTHI, CAMOCTOSITEILHAS O0bem, akan. 4. / Koapl komMnereHnmii
TeM padora o0yuaromuxcs, KypcoBasi paéoT(IIpoeKT) B TOM 4ucJje B ¢popme (opmMupoBaHHIO KOTOPBIX
NPAaKTHYeCKOH NMOAT0TOBKH, CIocoOCTBYeT 3J1eMeHT
aKaj. 4 NpPOrpaMmbl
Cemectp 1

Paznen 1. Hayunslii MeTo/ MO3HAHMSI TPUPOABI

Tema 1.1 dusuka u MeTOIbBI Conaep:xanue 4
Hay4YHOr0 MO3HaHUs ®duznka - GpyHraMeHTalbHas Hayka O mpupone. HayuyHblii MeTon mo3HaHUs U 2

METO/Ibl HCCIIEOBaHUS (PUBUUECKHX SBICHUIH.

OkcnepuMeHT M TEOpHUs B TIpolecce MO3HaHMs Npupoabl. HaOmopeHue u
OKCIIEPUMEHT B (DH3HKE.

CrnocoObl  m3MepeHus] (U3MYECKUX BEIMYMH (aHAJIOrOBble M IM(POBHIC
M3MEpHUTENbHBIE IPUOOPHI, KOMITBIOTEPHBIE ATYMKOBBIE CUCTEMBI).
[lorpemHocTn  m3MepeHui  ¢u3MYeckHXx  BennunH  (abcomroTHas W
OTHOCHTEJIbHAA).

MonenvupoBanne (U3NUECKUX SIBICHUH W IPOIECCOB (MaTepualibHas TOUKa,
abCOJIOTHO TBEPHOE TEJo, WIeaNbHasl XHUJIKOCTh, HJCalbHBIA Ta3, TOUEUHBIN
3apan). I'mnoresa. @usnueckuii 3akOH, TPaHUIB €ro INPUMEHUMOCTH.
duznyeckast Teopusl.

Poms m mecto ¢u3uku B (HOPMHPOBAHMHM COBPEMEHHOH HAy4YHOW KapTHHBI
MHpa, B IPAKTUUECKO JIeITeIbHOCTH JIFOJIEH.

IMpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEP:KAHME 2
B Tom umnciie 1a00paTopHBIX padoT 2 OK 01, OK 02, OK 04
JlabopaTtopuast pabora Ne 1. 3uakoMcTBO ¢ nupoBOi JjabopaTopueil Mo 2

¢usnke. Ilpumepsr wu3MepeHUs (U3NYECKUX BEIWYMH TPH  HOMOIIH
KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexannka

Tema 2.1 Kunemaruka IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE 6

Mexannueckoe jaBuKeHHE. OTHOCHTEIBLHOCTH MEXAHHMYECKOrO JBHIKCHUS. 2 OK 01, OK 02, OK 04
Cucrema oTcyera.

TIpsimast m oOpaTHas 3aa91 MEXaHHUKH.

Pannyc-BexkTop MaTepuadbHOM TOYKH, €ro MPOEKIUHM Ha OCH CHUCTEMBbI
KoopauHat. TpaekTopus.

Ilepemernienne, ckopocTh (CpelHssi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
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YCKOpPEHHE MaTepHallbHOW TOYKH, WX MPOCKIIMH Ha OCH CHCTEMBI KOOpPIMHAT.
CrnoxeHre IepeMenIeHAN 1 CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSIMOJIMHCHHOE NBUKCHUE. 3aBUCHMOCTH
KOOPJAWHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTepPHaJIbHOH TOYKH OT BPEMEHU U
UX TpapuKu

CBobomHOE TmageHWe. YCKOpeHHe CBOOOJHOTO TajeHWs. J[BWKeHHe Tena,
OpOIICHHOTO O] YIJIOM K FOPU30HTY. 3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH U
YCKOPCHHUS MaTepPHAaIbHON TOUYKH OT BPEMEHH U UX rpaduku

Kpusonuneiinoe nBuxenue. [IBIKCHHE MaTCPHATBHON TOYKHU MO OKPYKHOCTH.
YrimoBas W IJWHEWHas ckopocTh. [lepwmom W dWacToTa  OOpalneHwHs.
LenTtpocTpeMutenbHoe (HOpMalbHOE), KacaTellbHOe (TaHTeHIMAIbHOE) |
MOJIHOE YCKOPCHHE MaTepHaIbHOM TOUKU

TexHuyeckue yCTpOHCTBA U TEXHOJIOTMYECKHE IIPOLECCHL:  CIIMIOMETD,
JBIDKEHUE CHapsioB, LEMHbIE, MIECTEPEHYATBIE U PEMEHHBIE Iepenadd,
CKOpocCTHBIE TP THI. JleMOHCTpanuu

Mogens cHCTEMBI OTCUETA, HIUIIOCTPALUSA KUHEMATHUECKUX XapaKTEPHCTUK
nemwkeHus. CrocoObl MCCIeIOBaHUS MBWKEHUH. MIumocTpanus mpeaeabHOro
nepexojia ¥ U3MEepeHne MTHOBEHHOH ckopocTH. [IpeoOpa3oBanne IBIKEHHH C
UCTIOJIb30BAHUEM MEXaHU3MOB

[Tanenne Ten B BO3AyXe M B Pa3peKeHHOM IpoctpaHcTBe. HabimtoneHue
JBIDKCHUS Tella, OPOIIEHHOTO I0J yIJIOM K TOPW3OHTY W T'OPHU30HTAJIBHO.
HanpaBnenue cxkopocTd NpH ABWKEHHH IO OKpyXHOCTH. [IpeobpasoBanue
YIJIOBOM cKopocTd B penykrope. CpaBHEHHME MyTEH, TPAaeKTOpHid, cKopocTel
JIBIDKEHUSI OTHOTO U TOTO JKE TeNa B Pa3HBIX CHCTEMAX OTCUETA.

OK 01, OK 02, OK 04

B ToMm yuciie 1aGopaTOpHBIX padoT

JlabopaTtoprast pabora Ne 2. M3mepeHue YCKOpPEHHS CBOOOJHOIO MajCHUS
(pexoMeHJ0BaHO HCIOJIb30BaHUE IU(DPOBOH JlabopaTopun).

OK 01, OK 02, OK 04

Tema 2.2 lunamuka

IIpodeccuonanbHo-opueHTUpoBaHHOe CoaepxaHue

IlepBbiii 3akoH Hprorona. MuHepuuanbHble cuctembl otcuera. IlpuHuun
oTHOcuTeNnbHOCTH [ 'ammes. HeuneprmansHbie CHUCTEMBI oTcyera
(onpenenenue, MpUMepHI).

Macca tena. Cuna. IlpuHnun cynepno3unuy CUiL.

Bropoii 3akon HeloToHa 1151 MaTepuallbHOM TOUKHU.

Tperuii 3akoH Hel0TOHA A1 MaTe€pUANbHBIX TOUEK.

3aKOH BCEMHPHOTO TATOTEHMs. OKBHUBAJIEHTHOCTb TIPAaBUTALMOHHOM U
WHEPTHOM MacChl.

OK 01, OK 02
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Cua TspKecTH. 3aBUCHMOCTD YCKOPEHHsI CBOOOTHOTO MMAJICHUSI OT BBICOTHI HaJ
TIOBEPXHOCTHIO IDIAHETH M OT reorpaduuecKoi mMupoTkl. J[BmKeHne HeOeCHBIX
TeJ U ux cyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, mBmxymerocs c
YCKOPCHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXEHHS U CUJIa TPEHUS MOKOS.
Koaddunuent tperus. Cuia CONPOTUBICHUS MPU IBUKCHUU TeJla B KHUIKOCTU
WM Ta3e, €€ 3aBUCUMOCTH OT CKOPOCTH OTHOCHTEIBHOTO JBIKEHHUS.

Hasnenne. ['mapocratndeckoe nasienne. Cuia Apxumena.

TexHUUeCKHEe YCTPOMCTBA W TEXHOJOTHMUYCCKUE TIPOLECCH: MOIIINITHUKH,
IBIDKCHUE HCKYCCTBEHHBIX CITYTHHKOB.

JemoHcTpanuu.

Ha6n}0):(eH1/Ie JABWKCHUA TCJI B MHEPUUAJBHBIX U HEMHCPUHUAIBHBIX CHUCTEMax
oTcuera.

[IprHINT OTHOCUTEIHHOCTH.

KaquHe JBYX TWJIHWHAPOB WM MIapOB pa3H0171 MacCbl C OJHHAKOBBIM
YCKOPEHUEM OTHOCHUTECIIBHO HeHHepHHaJ’IbHOﬁ CHUCTEMBI OTCYECTA.

CpaBHeHUE PaBHOJCHCTBYIOIIECH MPUJIOKEHHBIX K TEJNy CHJI C TIPOU3BEIICHUEM
MAacChI TeJIa Ha €r0 YCKOPEHHE B HHEPIIUATBHONW CUCTEME OTCUETa.

PaBeHCTBO cHII, BOBHUKAIOIINX B PE3YIbTaTe B3aHMOICHCTBHS TEIl.

N3mepenue macc 1o B3aMMOJI€UCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NobeME U NaJeHUU.

LenTpoOekHBIE MEXaHU3MBI.

CpaBHEHHE CHIJT TPEHUS TTOKOS, KAUCHUS U CKOJIBKCHUSI.

OK 01, OK 02, OK 04

B ToMm yuciie 1aGopaTOpHBIX padoT

Jlabopatopras pabora Ne 3. McciemoBaHue 3aBHCHMOCTH CHI YIPYTOCTH,
BO3HHUKAIOIIUX B IIPYKUHE U PE3MHOBOM 00pasiie, OT uX JehopMaruu.

OK 01, OK 02, OK 04

Tema 2.3. CraTuka TBEpIOTO
Tena

IIpodeccuonaILHO-OPUEHTUPOBAHHOE COAePKAHNE

AbcomrotHO TBepmoe Tenmo. [locTymaTenmpHOe ¥ BpallaTeNbHOE JBIKCHHE
TBEpAOro Tejaa. MOMEHT CUibl OTHOCHTEIBHO OCH BpameHus. Ilinedo cumsl
CrnoxeHne cui, MPUI0KEHHBIX K TBepIoMy Tery. LleHTp TsxecTn Tena.
VYcnoBus paBHOBECHS TBEPAOIO Tea.

YcroitunBoe, HeyCTOHIMBOE, O€3pa3TMIHOE PABHOBECHE.

OK 01, OK 02

TexHuyeckue yCTPOWCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: KPOHILUTEIH,

OK 01, OK 02, OK 04
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CTPOUTENIBHBIN KpaH, pelIeTyaThle KOHCTPYKLHUH.
JeMoHcTpanuu.

YcnoBust paBHOBECHSL.

Bunel paBHOBeCUHS.

B ToM uyuciie 1a00paTOPHBIX padoT

JlabopaTtoprast pabora Ne 4. l3yueHwe yCTOWYMBOCTH TBEPAOTO Tena,
HMEIOLIETO IUIOMIAab OTOPHI.

OK 01, OK 02, OK 04

Tema 2.4 3aKOHBI COXpaHEHHUS B
MEXaHHKe

IIpodeccuonaILHO-OPUEHTUPOBAHHOE COlePKAHNE

HMmynbec MaTepualbHOM TOYKHM, CUCTEMBI MaTepHalbHBIX TodeK. LleHTp macc
CHCTEMBI MaTepHAJILHBIX TOYEK. TeopemMa 0 JBIKCHHH [IEHTpa Macc.

HMmynse cunbl 1 H3MEHEHUE HMITYTIbCA TENA.

3aK0H COXpaHEHUs] UMITYJIbCa.

PeaxTuBHOE NBUKEHUE.

MomeHT umnynabca MarepualbHOM Touku. IIpencraBineHue o COXpaHEHUU
MOMEHTa UMIIYJIbCa B [IEHTPAIbHBIX IOJIAX.

PaGora cuiabl Ha MajJoM W Ha KOHEYHOM mepeMelneHud. [ 'padpuueckoe
IpeJcTaBIeHNUe paboThI CUIIBL.

MOIIHOCTE CHIIBI.

Kunernueckast sHeprusi MarepuaibHOW ToukH. Teopema 00 W3MEHEHHH
KWHETHYECKON HEPTUHM MaTepUAIIbHON TOUKH.

IloTeHnuanpHble M HENOTEHUUWANbHbIE CUIbL. [loTeHUManbHAs SHeprus.
ITorennuansHas JHeprus yIpyro nepopMHUpPOBaHHOM HPY>KUHBL.
IloTeHnuanpHass d2Hepruss Teda B OJHOPOAHOM TPABUTALMOHHOM IOIE.
IloreHnmanbpHasg SHEprus Tejla B TPaBUTALIMOHHOM IIOJE€ OJHOPOJHOTO IIapa
(BHyTpH M BHe mapa). Bropas kocMudeckas cKOpoCTb. TpeThsi KOCMUYECKast
CKOpOCTb.

CBs13p pabOTHl HEMOTEHIMANBHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOW SHEepPTuu
CHCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHMYECKON SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymnu s uaeanbHOW KHMJIKOCTU KaK CIEACTBUE 3aKOHA
COXpPaHEHHs MEXaHHUUECKON SHEPrUM.

OK 01, OK 02

TexHuyeckue ycTpOWCTBa M TEXHOJOTMUYECKHE MPOLECCHI: JBUIKEHHE PaKeT,
BOZIOMET, KOIEp, NPYKHHHBIH IHCTOJET, THPOCKOMN, (UTYpHOE KaTaHHe Ha
KOHBbKax.

Jemoncrpanuu.

OK 01, OK 02, OK 04,
MK 1.2
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3aKOH COXpPAaHEHHS HMITYIIbCA.

PeakTHBHOE JIBIKEHUE.

M3mepeHne MOLHOCTU CUIIBI.

V3MeHeHue 3HepTryy Tella MPpY COBEPIICHUH paboTHI.

B3aumHble npeBpalleHHuss KUHETHYECKOM MW IOTEHIMAIbHOM SHEpruil mnpu
JICWCTBHH HA TEJIO CHJIBI TSHKECTH U CHIIBI YIPYTOCTH.

CoxpaHeHHe YHEPTUH IPU CBOOOTHOM TaJICHUHN

B ToM umnciie 1a00paTOpPHBIX padoT

Jlabopatopnass pabora Ne 5. OmpenencHue pabOThl CHIBI TPEHHS MPH
JIBIDKCHUH TeJIa TI0 HAKIIOHHOM TIOCKOCTH.

OK 01, OK 02, OK 04

Pasnea 3. Mosekyasipuasi pusuk

a U TEePMOAUHAMHUKA

Tema 3.1 OCHOBBI MOJIEKYJISIPHO-

Conep:xanue

KHHCTHYECKOU TCOPpUU

OCHOBHBIE TIOJIOKEHHSI MOJEKyJIsIpHO-KuHeTndeckoit Teopun (MKT), wux
ombiTHOe oOocHOBaHme. Juddysusa. bBpoyHoBckoe nBIkeHHe. XapakTep
JIBJKEHUSI M B3aMMOJICWCTBUS 4acTUll BellecTBa. MoJenu CTpPOEHHs TIa30B,
JKUIKOCTEH W TBEPIBIX TeT W OOBSICHEHHE CBONCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pasmepsl Mosiekyn (aromoB). KomuuecTBo BelecTsa.
[ToctrosinHas ABoraapo.

TemmoBoe paBHOBecwe. Temmepatypa ©W cmocoObl ee m3Mmepenums. lllkama
temneparyp Llenbcust.

Monens uaeasbHOTO Ta3a B MOJICKYJISPHO-KHHETHYECKOW TEOPUH: YACTHIIBI
ra3a IBIOKYTCS XaOTHYCCKH U HE B3aUMOJICHCTBYIOT JPYT C IPYTOM.

lazoBeie 3akoHBL. YpaBHeHHe MeHneneeBa-Knaneiipona. AOcomoTHas
Temneparypa (mxkana temnepatyp Kenssuna). 3akoH [lansToHa. M3omponeccs
B HICaTbHOM Ta3e C IIOCTOSHHBEIM KOJHYECTBOM BelmecTBa. | 'padmueckoe
MpeCTaBICHUE H30IPOIIECCOB: U30TEpMa, H30X0pa, n3obapa.

CBsi3b  MEXIy  JaBliEHMUEM U CpedHEed  KWHETHYEeCKOW  dHepruei
MOCTYIIATEIFHOTO TEIJIOBOTO IBMKEHUS MOJIEKYJ MIAeaJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJEKYISIPHO-KHHETHIECKON TEOPUH HICATHHOTO ra3a).

CBs13p aOCOJIIOTHON TeMIepaTyphl TEPMOANHAMHYECKOH CHCTEMBI CO CpeIaHei
KHHETHYECKON 3HEPrue MoCTyNnaTeNbHOI0 TEMJIOBOTO JBIKEHUS €€ JaCTHII.

TexHuyeckue yCTpOHCTBA U TEXHOJOTMYECKHE IIPOLECCHL: TEPMOMETP,
6apomeTp, MoTydeHNEe HAHOMATEPHAIOB.

JemoHcTpanuu.

Monenu ABUXKEHHUS YaCTHIL] BEIIECTBA.
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Mozens 6pOyHOBCKOTO ABHKEHHSL.

Buzaeoposrk ¢ 3amichio peaqbHOT0 OPOYHOBCKOTO JABHKEHHUSL.
Jduddyzus xuaxocreii.

Mogens onbita TepHa.

IIpuTskeHne MOJIEKYIIL.

Monenu KpUCTAIMYECKUX PEIIETOK.

HaGumonenue u nccienoBaHue N30MpOLECCOB

B ToM uuciie 1a00paTOPHBIX padoT

JlabopaTopHas padota Ne 6. MccenoBanue nmpouecca yCTaHOBIICHHUS TEINIOBOTO
PaBHOBECHSI P TETNIOOOMEHE MEXIy Topsideid M XOJIOTHOI BOIOH.

OK 04

Tema 3.2 TepmoauHaMuKa.
TeruoBsle MaIIMHBI

HpO(l)eCCHOHaJIBHO-OpHeHTHpOBaHHOC coJiepKkaHue

10

Tepmonunamuueckas (TJ]) cucrema. 3agaHue BHEUIHUX YCIOBUH IS
TEpMOIMHAMUYECKONH CHUCTEMBbl. BHEmIHME W BHYTPEHHHE IapaMeTpHl.
ITapameTpsl TepMOAMHAMUYECKOH CHCTEMBI Kak CpeJHHE 3HA4YCHUs BEIUUHH,
OIHCBIBAIOIINX €€ COCTOSHHE Ha MUKPOCKOIIMUYECKOM YPOBHE.

Hynesoe Hawano  TtepMmoauHamuky. CaMONpPOM3BOJIbHAS — pelaKcalus
TEePMOJANHAMUYECKON CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Monens ueanbHOTo ra3a B TEPMOJIUHAMUKE - CHCTEMa YPAaBHEHHWH: ypaBHEHHE
MenpeneeBa-KnaneiipoHa 1 BelpakeHHE JUIsl BHYTPEHHEH HEpruu. Y cioBuUs
MPUMEHUMOCTH 3TOH MOJENM: HH3Kas KOHLEHTpaIMs YacTHIl, BBICOKHE
TeMIiepaTypsl. BplpakeHme 11 BHYTpEeHHEH OHEPrMH  OJHOATOMHOTO
UJIeaJIbHOTO Ta3a.

OK 01, OK 02

KBa3zucratnueckue u HeCTaTHYECKHE IPOIIECCHI.

OneMmeHTapHas paboTra B TepMoAMHaAMUKe. Brrumcienune paboTsl mo rpaduky
rpoiiecca Ha pV-nuarpamme.

Temnonepemaya  Kak  crmocob WU3MEHEHUs BHYTpPEHHEN SHEpruu
TEepMOJMHAMUYECKOH CcHCTeMbl 0e3 coBepuieHus pabotsl. KoHBexuws,
TEIUIONPOBOAHOCTD, U3ITyUCHHE.

Komngectso Temnotsl. TemnmoemMkocTs Tena. VYaenbHas Y MOJISIpHas
TEIUIOEMKOCTH BellecTBa. YpaBHeHUe Maliepa. YenbHas TEIUIOTa CrOpaHus
TorumBa. Pacder KoiWdecTBa TEIUIOTHI MpW Temuionepenade. [lonstue o0
aanabaTHOM TpoIlecce.

OK 01, OK 02

IepBblii 3aKk0H TepMoguHaMuKU. BHyTpennsist sneprusa. KonmmuecTBo TemIoTsl u
pabora Kak Mepel W3MCHEHHS BHYTPEHHEH OHHEPTUH TEPMOAMHAMHYECKON
CUCTEMBI.

OK 01, 0K 02, TIK 1.2
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BTopoit 3ak0H TepMOIUHAMUKY IS PABHOBECHBIX MPOIECCOB: Yepe3 3aJaHHOEC
PaBHOBECHOE  COCTOSHHE  TEPMOIMHAMHUYECKOH  CHCTEMBI  IPOXOIHT
eINHCTBeHHAS annabaTa. AOGCOIOTHAS TeMIIeparypa.

Bropoii 3aKk0H TepMOIMHAMUKH JJIsI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO
mepefath TEIUIOTY OT Oojiee XOJOJHOrO Tela K Ooyiee Harperomy 0e3
kommneHcarmu (Knaysuyc). HeobpaTuMocTh IPUPOTHBIX MPOIECCOB.
IIpunnune! aeiictBus temnoBbix MamuH. KIT/I.

MakcumansHoe 3nauenue KIIJ. Hukn Kapxo.

DKOJIOTHYECKHE AaCIEKThl HCIOJb30BaHUs TEIUIOBBIX JBUTaTeneii. TermmoBoe
3arpsi3HEHUE OKPYXKAOIICH Cpe/Ibl.

TexHHueckue YCTPOWCTBA M TEXHOJIOTHUECKHE IIPOLECCH: XOJIOJMIBHUK,
KOHIWILMOHEP, NH3EIbHBIH M KapOIOpaTOpHBIH ABHIaTelNH, MmapoBas TypOWHa,
MOJy4YEeHHUE CBEPXHHU3KUX TeMIeparyp, YTWIM3alus '"TeroBBIX" OTXOJOB C
HCTIONIb30BaHUEM TEIUIOBOTO HACOCA, YTHIM3anus OMOOPTaHWIECKOro TOTIIINBA
JUTS BEIPAOOTKH "TEIUIOBON" W AIIEKTPOIHEPTHH.

JemoHcTpanuu.

V3meHeHne TeMIepaTypsl IpH aquabaTHYeCKOM PacIINpPEHUH.

Bosnyminoe orauso.

CpaBHeHUE YJENbHBIX TEIIOEMKOCTEH BEIECTB.

Crnoco0bl n3MEHEHNsI BHYTPEHHEH SHEPTHH.

HccnenoBanue aquabaTHOTO MpoLecca.

KOMHLIOTCPHLIG MOICIN TCIJIIOBBIX I[BPIFaTeJ'Ieﬁ

OK 01, OK 02, OK 04,
K 1.2

B ToMm yuciie 1aGopaTOpHBIX padoT

Jlabopatoprass pabora Ne 7. U3yueHHe  B3aUMOCBS3U  DHEPIHU
MEXMOJICKYJIAPHOTO B3aPIMO}IeI>iCTBPIH " TEMIICPATYPbl KUTICHU A )KHHKOCTeﬁ.

OK 01, OK 02, OK 04

Tema 3.3 ArperaTHble COCTOSTHHS
BewecTBa. Pa3zoBble EPEXOAbI

IIpodeccuonaILHO-OPUEHTUPOBAHHOE COAePKAHUE

[Tapoo6pa3zoBanne u koHaeHcanus. Mcnapenue n kuneHue. Y iespHas TEIoTa
napooOpa3zoBaHUs.

HaCBIH_IeHHI)Ie 1 HCHACBINICHHBIC TTapbl. KadecTBeHHas 3aBUCUMOCTD TNIOTHOCTH
W JIaBJICHWS HACBHIIIEHHOTO Iapa OT TEMIepaTypbl, MX HE3aBUCHMOCTb OT
00BeMa HACHIIIEHHOTO TTapa. 3aBUCHUMOCTh TEMITEPATyphl KUIICHHUSI OT TaBICHUS
B JKMJIKOCTH.

BrnaxkHocTh Bo3yxa. AOGCOIIOTHAS U OTHOCHUTEIIbHAS BIIAKHOCTB.

Teepnoe teno. Kpucraimieckue n amopgHble Tena. AHM30TPOIUS CBOMCTB
KpucrayuioB. IlnaBieHue M KpUCTaIM3alus. YIeNbHas TEIUIOTa IIJIaBJICHHUS.

OK 01, OK 02
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CyOnmmarusi.

Hedopmanun TBepaoro tema. Pactsbkenue m cxarne. Cosur. Monyns HOHTa.
[Ipenen ynpyrux nepopmanuii.

TemmoBoe pacmmipeHHe >KUAKOCTEH W TBEPABIX TeNI, 00bEMHOE H JIMHEHHOE
pacmpeHue. AHrapMOHHM3M TEIUIOBBIX KoJIeOaHMH 4YacTHIl BEUIECTBA Kak
MPUYMHA TEIUIOBOTO PACIIMPEHHs Tel (Ha KaueCTBEHHOM ypPOBHE).
[Ipeobpa3oBanne sHEpTHH B (ha30BBIX MEPEXOIax.

YpaBHEHHE TEIUIOBOTO OajaHca.

[ToBepxuoctHoe HaTspkeHHe. KoadduimeHT MOBEPXHOCTHOrO HATSKEHHS.
Kanmmuisipasle  siBnenns. [laBleHWe 107, HCKPUBIICHHOH ITOBEPXHOCTBHIO
skuakoctu. @opmyna Jlammaca.

TexHUUECKHE yCTPOHCTBA M TEXHOJIOTHUECKUE TIPOIECCHI: KUIKUE KPUCTAILIBL,
COBpPEMCHHBIC MaTEePHAbIL.

JemoncTpanuu.

TernoBoe pacmupeHue.

CBolicTBa HaCBILIEHHBIX [1APOB.

Kunenue. Kunenue npu NoHWKEHHOM JaBJICHUU.

H3mepeHne cHiTbl TOBEPXHOCTHOTO HATSKECHUS.

OmnbITHI ¢ MBUIBHBIMU INIEHKAMU.

CMmaunBaHHeE.

KanmunnspHeie siBieHUS.

Mojenu HEHbIOTOHOBCKOM JKUJIKOCTH.

Crtoco0bI I3MEpeHUs BIaKHOCTH.

HccnenoBanue HarpeBaHus U TUTABIIEHUST KPUCTAIIMUECKOTO BEIIECTBA.
Buner nedopmarmii.

Habmonenne Maneix aedopmariuii.

OK 01, OK 02, OK 04,
MK 1.2

B ToMm yuciie 1aGopaTOpHBIX padoT

JlabopatopHas padora Ne 8.
W3mepenne aOCONIOTHON BIAXHOCTH BO3JyXa M OIIGHKAa MacChl IapoB B
MOMEICHUH.

OK 01, OK 02, OK 04

Pa3nen 4. DiekTpoanHaMuKa

Tema 4.1 DnexTpudeckoe mosue

IIpodeccuonaILHO-OPUEHTUPOBAHHOE COAePKAHNUE

OnexTpu3ausi Tell W ee MpOosIBICHUA. DJeKTpuueckuid 3apsn. [IBa Bupga
AIEKTPUIECKUX 3apsaoB. [IpOBOMHUKHM, AMAICKTPUKH W TONXYIPOBOIHHUKH.
DNeMEHTApHBIM ANEKTPUUYECKUN 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO

OK 01, OK 02
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3apsa.

Bsaumopelictsue 3apsioB. Todeunsie 3apsaabl. 3akoH KymoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JeKTpUIECKUE 3apsbl.
HanpsokerHocTh  anekTpudeckoro  moms.  [lpoOwerd  3apsin. Jluaunm
HaINPsKEHHOCTH 3JIEKTPHIECKOTro 1outsi. OMHOPOAHOE 3IEKTPHIECKOE TIOJIE.
[ToTeHIIManbHOCTS AMEKTPOCTATHYECKOTO TIONA. Pa3HOCTh MOTEHIMANIOB U
HanpsokeHue. IloTeHnmanbHas SHeprus 3apsia B AJIEKTPOCTATUYECKOM IMOJe.
IMorennman snexTpoctatudeckoro mois. CBsA3p HANPSHKEHHOCTH IOIST U
Pa3HOCTH MOTEHIUAJIOB JJIs 3JIEKTPOCTaTUYECKOT0 Mo (KaK OJHOPOIHOTO0, TaK
1 HEOJTHOPOJIHOTO).

[TprHIMT Cyneprno3nINN 3IEKTPUIECKUX TOJICH.

ITome TowyewHoro 3apsima. [lome paBHOMEpHO 3apspkeHHOW cdepbl. [lome
PAaBHOMEPHO 3apsHKEHHOTo o 00beMy mapa. Ilosie paBHOMEpPHO 3apspKCHHOM
OeckoHeUHOH IUIOCKOCTH. KapTWHBI JTMHUHI HanmpsOKEHHOCTH 3THX TIOJICH |
9KBUIIOTECHIIMAIBHBIX TIOBEPXHOCTEH.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aPSIOB.
JM3IIeKTPUKY B 3IIEKTPOCTATHYECKOM I10JIe. [IManeKkTprudecKkasi IpOHULAEMOCTh
BEIIIECTBA.

Konpgencarop. DIeKTPOEMKOCTh KOHJAEHCATOPA. DIJIEKTPOEMKOCTh IIIIOCKOTO
KOHJICHCATopa.

[TapamnensHoe coeanHeHne KoHaeHcaTopoB. IlocienoBarenbHOE coeTMHEHHE
KOHJICHCATOPOB.

OHeprust 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBmxeHue 3apsHKeHHOI YacTHIBI B OTHOPOJAHOM 3JIEKTPUIECKOM IT0JIE.

OK 01, OK 02

TexHuueckne yCTPOHCTBA W TEXHOIOTHYECKHE IPOIECCHI: AJIEKTPOCKOIL,
ANIEKTPOMETp, D3JIEKTPOCTaTHYecKas 3alluTa, 3a3eMJICHHE 3JEKTPOIpHOOpOB,
KOHJICHCATOPHI, reHepaTop Bawn ae I'paada.

JemoHcTpauu.

YCTpoiCTBO U NPUHLUN IEHCTBUSA EKTPOMETPA.

DNEeKTpUIECKOe TOJIe 3apSHKEHHBIX IIAPHKOB.

DNeKTpUIEcKoe MOJIE ABYX 3apsKEHHBIX IJIACTUH.

Mopens anekTpoctaTuieckoro reHeparopa (Ban ne ['paada).

IIpoBOAHUKY B 3EKTPUUECKOM MOJIE.

DneKkTpocTaTUuecKas 3aluTa.

YcTpoicTBO U 1ecTBUE KOHIEHCATOPA ITOCTOSIHHOM U IEpeMEHHOM €MKOCTH.

OK 01, OK 02, OK 04
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3aBUCHMOCTb DJIEKTPOEMKOCTHU IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAIH TUIACTHH,
paccTOsHUS MEXY HUMH U TU3JIEKTPUYECKON POHUIIAEMOCTH.

OHeprust NEKTPUIECKOT0 OIS 3apsHKEHHOTO KOHICHCATOpa.

3apsiaKa u paspsiaka KOHAEHCATopa Yepe3 pe3nucTop.

B ToM uyuciie 1a00paTOPHBIX padoT

JlabopatopHras padora Ne 9. M3ydeHne mpoTeKaHUs TOKA B IIETH, COAEpIKaIIeh
KOHJICHCATOP.

OK 01, OK 02, OK 04

Tewma 4.2 [NocTostHHBIN
3IEKTPUYECKUHN TOK

IIpodeccuonaILHO-OPUEHTUPOBAHHOE COlePKAHNE

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CyIIeCTBOBAHUS IOCTOSIHHOIO 3IEKTPUYECKOro Toka. HcTodyHmkn
toka. Hanpsixerne U u DJIC €.

3axoH OMa a7 ydJacTKa LeIH.

DJNEeKTpUUECKOe COMPOTUBJICHHE. 3aBUCHUMOCTh CONPOTUBICHUS OJHOPOIHOTO
NPOBOJHMKA OT €ro JJIMHBl U IUIOIIAAHM IONEPEYHOr0 CEUYECHHA. Y AeIbHOE
COTIPOTHUBJICHUE BEIIECTBA.

IlocnenoBarensHoe, MapajielbHOE, CMEUIAHHOE COEeIMHEHHE HPOBOJHHUKOB.
Pacuer pa3BeTBieHHBIX IeKTpryeckux reneil. [Ipapuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Ixoyns-JleHna.

MOIHOCTh 2IEKTPUYECKOro ToKa. TemioBas MOIIHOCTb, BBIAEIsAEMas Ha
pesucrope.

O/1C u BHyTpeHHEe CONPOTUBJICHUE MCTOYHUKA ToKa. 3akoH Oma Juisl MOJIHOM
(3aMKHYTOI) SJEKTPUUYECKON Ienu. MOUIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHcarop B 1ienu NOCTOSHHOTO TOKA.

OK 01, OK 02

TexHn4eckHe yCTPOWCTBA W TEXHOJOTHYECKHE MPOLECCHL: aMIepMeTp,
BOJIbTMETP, PEOCTAT, CYETUHK JEKTPUIESCKON SHEPTHH.

JeMmoHcTpauu.

I/IaMepel-me CHJIbI TOKA W HAIIPSXKCHUA.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHHMS JIJIsl PE3UCTOPa, JIaMIIbl
HaKaJMBaHHs U CBETOIUOAA.

3aBHUCUMOCTH COMMPOTUBJICHUA HNHUIWHIAPUYCCKUX TMPOBOJHHUKOB OT JIMHBI,
TUIOLIA/I IONIEPEYHOT0 CEUSHHsI U MaTepuara.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHBJICHUS TPH MOCTOSHHOM
HaIpsHKCHUU.

IIpsimoe m3mepenne D/[C. KopoTkoe 3amMBIKaHIE TaIbBAHUIECKOTO AJIEMEHTA U

OK 01, OK 02, OK 04
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OLICHKa BHYTPEHHET0 COIPOTHBIICHHUSL.
Crnoco0bl coeIMHEHNsT HICTOYHUKOB ToKa, J/[C OaTtapeii.

HccnenoBanue pa3sHOCTH MOTEHIMAIOB MEXAY ITOJIIOCAMU UCTOYHHMKA TOKA OT
CHJIBI TOKA B IICTIH.

2 cemecTp

B ToM umnciie 1a00paTOpHBIX padoT

Jlabopatopras padota Ne 10.
UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHHSA U JIAMIIBI
HaKaJIMBaHWA. YBEJIMYCHUE peienia M3MEPeHHUs aMIiepMeTpa (BOJIbTMETPa).

OK 01, OK 02, OK 04

Tema 4.3 Toku B pa3IMn4YHbIX
cpenax

HpO(l)eCCHOHaJIBHO-OpHeHTHpOBaHHOC coJiepkaHue

OnexkTpuueckass  MPOBOJMUMOCTh  PA3IMUHBIX  BEMIECTB.  ODJIEKTPOHHAs
MPOBOANMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTH CONIPOTHUBIICHHS METAJUIOB OT
TemrepaTypsl. CBEpXIPOBOANMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB.
ITomynpoBOIHUKH. CobcTBeHHas u pUMecHas MIPOBOIUMOCTD
MoJynpoBogHUKOB. CBolicTBa p-N-niepexona. [1omynpoBoAHUKOBEIE TPHOOPHI.
ONeKTpUYeCKNH TOK B 3JIEKTPOJIUTAX. OJIEKTPOJUTHYECKAs IUCCOLMALIS.
OnexTponu3. 3akoHsl Papanes i HIEKTPOIN3a.

OnexTpuueckuid TOK B razax. CaMOCTOSITENBHBIE M HECAMOCTOSTENbHBII
paspsa. Paznuunbie THIBI caMocTosITENnBbHOTO paspsaaa. Momnaus. [Tnasma.

OK01,0K 02, IIK 1.2

TexHndeckue yCTpPOWCTBAa M MNPAKTHYECKOE NPUMEHEHHE: Ta30paspsiHble
JIAMITBI, DJIEKTPOHHO-Ty4eBas TpyOKa, MOIYNPOBOJHHKOBBIE HPUOOPHI: AMOM,
TpaH3uCTOp, (POTOMMOA, CBETOAMOMA, TalNbBAaHWKA, padUHUPOBAHHE MEH,
BBITUIABKA AJTIOMUHHMS, SIEKTPOHHAS MUKPOCKOTIHSL.

JeMmoHcTpanuu.

3aBUCHMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOANMOCTH 3IEKTPOIHUTOB.

3axoHsl anekTponusa dapanes.

HckpoBoii pa3psn 1 IpoBOAMMOCTb BO3AYyXa.

CpaBHEHHE TPOBOAUMOCTH METAJIIOB H MTOTYIIPOBOIHUKOB.

ORHOCTOPOHHSSL NPOBOAUMOCTD AUOJA.

OK 01, OK 02, OK 04

B ToMm yuciie 1aGopaToOpHBIX padoT

Jlabopatopnas padora Ne 11.
HccnenoBanne ~ 3aBUCHMOCTH  COINIPOTHBIICHHS ~ TepMOpe3nucTropa  OT
TEeMIIEPaTypHlI.

OK 01, OK 02, OK 04
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Tema 4.4 MarauTHoe 1oJje

IpodeccoHaTEHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE

B3auMopelicTBrE OCTOSHHBIX MArHUTOB M IPOBOJAHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHutHOM wHAYKIMU. [IpUHIMO CyNepHO3UIMH MarHUTHBIX
nosneu. JIMHMKU MarHUTHON MHIYKIUU.

MarnutHoe Moje MNPOBOJHUKA C TOKOM (MPSIMOrO MPOBOJHHUKA, KATYIIKU WU
KpYyroBoro BuTka). OneIT OpcTena.

Cuia Ammepa, ee HanpaBJICHHE 1 MOIYJIIb.

Cuna Jlopenna, ee HalpaBlIeHHE W MOIYJb. JBikKeHHE 3apsKEHHON YacTHIIEI B
OTHOPOJHOM MarHUTHOM mone. Pabota cuisr Jlopenta.

MaruutHoe nose B Beuiectse. @eppoMarHeTuky, napa- U IMaMarHeTUKU

OK 01, OK 02

TexHuyeckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: IPUMEHECHUE
MOCTOSTHHBIX MAarHuTOB, 3IIEKTPOMArHUTOB, TeCTepP-MyIbTHUMETD,
3NEKTPOJABHUTaTENb SIKOOH, YCKOPHTEIH JIEMEHTAPHBIX YaCTHII.

JemoHcTpanuu.

KaptuHa  nauHHMH  WMHOIYKOUMM ~ MAarHUTHOTO — MOJII  MOJIOCOBOTO  H
MOAKOBOOOPA3HOTO MIOCTOSIHHBIX MAarHUTOB.

KapTtuHa nuHUI MarHUTHON MHIYKIWH MOJISL ATMHHOTO MPSIMOTO NPOBOJHHKA U
3aMKHYTOT'0 KOJBLIEBOrO MPOBOJIHHUKA, KATYIIKU C TOKOM.

BzanmopnelicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JHetictBue cuiibl JIopeH11a Ha MOHBI AIEKTPOJIUTA.

HabmroneHne nBMKEHNS ITydYKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

ITpuHImn neficTBUS MEKTPON3MEPUTETHHOTO IPHOOPa MarHUTOAIEKTPUIECKON
CUCTEMBI

OK 01, OK 02, OK 04

B ToMm yuciie 1a6opaTOpHBIX padoT

JlabopatopHnas padora Ne 12.
HccnenoBaHre MarHUTHOTO TIOJIS TIOCTOSIHHBIX MArHUTOB.

OK 01, OK 02, OK 04

Tema 4.5 DnexTpomMarHuTHas
VHTY KIS

IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

SIBieHME  ONEKTPOMArHUTHOM MHAYKUuHM. IIOTOK BEKTOopa MarHUTHOU
uaaykuud. SC uHIyKUuU. 3aKOH 3JIeKTpoMarHuTHoW mHaykuuu Dapanes.
Buxpesoe anextpuueckoe none. Toku Dyxo.

OJIC vHAYKIMH B TPOBOAHUKE, IBHKYIIEMCS] B OJTHOPOJTHOM MAarHUTHOM ITOJIE.
IIpaBuio Jlenua.

NupyxktuBHocTh. KaTylmika WHAYKTHBHOCTM B LENM IOCTOSHHOTO TOKa.
SBnenune camounaykuuu. C caMOUHAYKIIMH.

OK 01, OK 02
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3Hepm;1 MAarHiuTHOT'O I10JISI KaTYIIKHU C TOKOM.
SHGKTPOMaFHI/ITHOG ImoJie.

TexHUUECKUE YCTPOWCTBA M TEXHOJIOTUYCCKUE TIPOIICCCHI: HHIYKIIMOHHAS MEYb,
COJICHOWI, 3all[Ta OT JIEKTPH3ALUH TeJ MPU JBHKECHHHA B MArHUTHOM IOJIE
3emim.

JeMoHcTpanuu.

HaOuroieHne sIBJICHUSI JJIEKTPOMArHUTHON MHAYKIIHH.

UccnenoBanue 3aBucumoctd DJIC HMHIYKIHH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

IIpasuio JleHna.

[Tagenue MaruuTa B aTFOMUHUCBON (MEIHOI) TpyOe.

SIBrieHHME CAMOUHTYKIIUH.

UccnenoBanue 3aBucumoctu DJIC CaMOUHIAYKIHH OT CKOPOCTH H3MEHECHUS
CHJIBI TOKA B IICTTH

OK 01, OK 02, OK 04

B ToMm yuciie 1aGopaTOpHBIX padoT

JlabopatopHnas pabota Ne 13.
HccnenoBanue siBJICHUS JIEKTPOMarHUTHOW MHAYKIIHH.

OK 01, OK 02, OK 04

Pa3znen 5. Kose6anusi ¥ BOJIHBI

Tema 5.1 Mexanndeckue
KoJIeOaHus

HpO(l)eCCPlOHaﬂbHO-OpHeHTHpOBaHHOC cojiepkaHue

Komnebarenbnas cuctema. CBOOOIHBIE KOJIEOAHUS.

lapmonndeckue konebanums. KuHemarndyeckoe W JUHAMHUYECKOE OIFCAHUE.
DHepreTuyeckoe ONHcaHue (3aKOH COXpaHEHHWs] MEXaHWYeCKOW OJHEpTUu).
BriBom AMHAMHYECKOTO ONMCAaHWA TapMOHUYECKHX Kole0aHWHd W3 UX
9HEPreTUYECKOro U KUHEMaTUYECKOTO OIMCAHUS.

Ammuatyna u (aza komeOaHuil. CBS3b aMIDIUTYABl KOJEOAHHHA HCXOTHOU
BEJIMYHMHEI C aMIUTUTYIaMH KOJIeOaHMIT e¢ CKOPOCTH U YCKOPEHHS.

Ilepuon u wyactota koneOanmii. Ilepmom MambIXx CBOOOIHBIX KoJeOaHWH
MaTeMaTHYECKOr0 MasTHUKA. [lepuoj cBOOOMHBIX KoleOaHHWN MPYKUHHOTO
MasITHHKA.

Ionstue o 3aTyxarommx KoyieOaHUsAX. BEIHYXICHHBIE KoyeOaHus. Pe3soHaHC.
PesonancHas kpuBas. BiusHue 3aTyxaHus Ha BMJ PE30HAHCHOW KPHUBOM.
ABToKOCOaHMS.

OK 01, OK 02

TexHHUYeCKHE YCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: METPOHOM, 4achl,
Kaydeu, My3bIKaJIbHbIe HHCTPYMEHTBI, ceiicMorpad.
JemoHcTpanuu.

OK 01, OK 02, OK 04
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3anuck KoJjebaTeIbHOTO IBHKCHUS.

HabmoneHne HE3aBHCHMOCTH TEPHOAA MalbIX KOJleOaHWH Tpy3a Ha HHUTH OT
aAMIUTUTY B

HccrnenoBanne 3aTyXaomuX KojdeOaHUH W 3aBUCHMOCTH TIEPHOAA CBOOOIHBIX
KOJICOAHUH OT COTPOTUBIICHUS.

UccrnenoBanme KkojebaHWK Tpy3a Ha MACCHBHOM TPYXHHE C IENBI0
(hopMupOBaHUS TPEACTABICHUI 00 UICATEHON MO IPY>KUHHOTO MasiTHAKA.
3aKOoH COXpaHCHUs SHEPTHH PU KOJCOAHHUIX TPy3a Ha MPYKUHE.
HccnenoBanme BEIHYKICHHBIX KOJICOaHMI.

Habmonenune pe3onanca.

B ToMm yuciie 1aGopaTOpHBIX padoT

JlabopaTopHras pabota Ne 14.
Usmepenue mnepuoma CBOOOIHBIX KoJeGaHWH HHUTSHOTO W HPYKUHHOTO
MasTHUKOB.

OK 01, OK 02, OK 04

Tema 5.2 DnekTpoMarHUTHbHIE
Kose0aHus

HpO(l)eCCHOHaJIBHO-OpHeHTHpOBaHHOC coJiepkaHue

Konebarenbupiii  koHTYp. CBOOOJHBIC JIICKTPOMATHUTHBIC KOJcOaHUS B
uzieansHoM KonebarenbHOM KoHType. @opmymna Tomcona. CBs3b aMIUIUTYABI
3apsa KOHAEHCATOpa C aMIUTUTY/I0H CHIIBI TOKA B KOJICOATEIbHOM KOHTYpE.
3aKOoH COXpaHEHUs SHEPTHH B U/I€ANBHOM K0JIeOaTeIbHOM KOHTYpE.
3aryxaromue AJIEKTPOMArHUTHBIE KoJieOaHusl. BeiHyxeHHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHNUS.

Ilepemennbrii TOk. MOITHOCTH TNEPEMEHHOTO TOKa. AMIUIMTYAHOE U
JIEWCTBYIOIEE 3HAUCHHWE CHJIBI TOKa W HANPSDKEHHS TPH PasIMIHON (opme
3aBUCHMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycOMaIbHBIA TIepeMEHHbIH TOK. Pe3ncTop, KOHAeHcaTop W KaTyllKa
WHAYKTUBHOCTH B IIeTIH CHHYCOUAAJIBHOTO MEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB.
Pe3onanc HanpsikeHuUi.

Wneanenbiit  Tpancdopmarop. [IpomsBoacTBo, mepemaya W moTpediieHHE
SNEKTPUUECKON SHEPTUHU.

OKONOTMYeCKHe PUCKM NpU MNPOU3BOACTBE 3neKTpodHepruu. Kynerypa
UCIIOJIb30BaHUsI ANEKTPOIHEPTUHU B IOBCEHEBHOM JKU3HU.

OK 01, OK 02

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: 3IEKTPUUECKUN
3BOHOK, T€HEPATOp EPEMEHHOI0 TOKA, TMHUU 3JEKTponepeaay.
JemoHcTpauu.

CB0OOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS.

OK 01, OK 02, OK 04
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3aBUCHMOCTD YacTOThI CBOOOJHBIX KOJICOAHHH OT MHAYKTHBHOCTH M €MKOCTH
KOHTYDpa.

OcnIuTorpaMMEI AIEKTPOMAarHUTHEIX KOJIeOaHui.

I'eneparop He3aTyXaroOIUX 3JIEKTPOMArHUTHBIX KOJICOAHHH.

Mozenb 31eKTPOMarHuTHOTO TeHEpaTopa.

BrIHyKI€HHbIE CHHYCOUAATIbHBIE KOJIeOaHusl.

Pesucrop, kaTymka HHAYKTHBHOCTH U KOHJICHCATOP B LIETIH IIEPEMEHHOTO TOKA.
Pesonanc mnpu mocinenoBaTeIbHOM — COGIMHEHHUH  PE3UCTOPA,  KaTYIIKU
MHJYKTUBHOCTH U KOH/IEHCATOPA.

YCTpoicTBO M IPUHIIAT ISHCTBHS TpaHCPOpMAaTopa.

Mopenb JIMHUNU 31EKTPOoNepeaadH.

B ToMm 4uciie 1aGopaToOpHBIX padoT

JlabopaTopHnas padota Ne 15.
HccrnenmoBanne MEPEeMEHHOTO TOKA Yepe3 MOCIeIOBATEIFHO COCANHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3HUCTOP.

OK 01, OK 02, OK 04

Tema 5.3 Mexanuueckue u
3HeKTpOMaFHI/ITHbIe BOJIHBI

IIpodeccuoHaILHO-OPUEHTUPOBAHHOE COAePKAHUE

MexaHnUYecKHe BOJHBI, YCIOBHSI HX pacnpocTpaHeHus. [lomepeunsie u
MMPOJAOJBHBIC BOJIHBI. Hepnoz[, CKOPOCTH pPaCIpOCTpaHCHUA W JJIMHA BOJIHBI.
CBoiiCTBa MEXaHWYECKUX BOJIH: OTpa’KeHHUE, MPEIOMIICHHE, HHTephepeHuns 1
TUppaKmus.

3Byk. CxopocTs 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. Tem0p 3ByKa.
[ITymoBoe 3arps3HEHHE OKPY>KaIOIIEeH Cpebl.

SHGKTpOMaFHI/ITHHe BOJIHEL. Y CIOBHUS H3JIYYCHUS DJJICKTPOMArHuTHBIX BOJIH.

B3anMmHas opueHTanys BEKTOPOB E.B.Vy 9JIEKTPOMAarHUTHOM BOJIHE.
CBoiicTBa ANIEKTPOMArHUTHBIX BOJH: OTPaKCHHE, MPEIOMIICHHE, ITOIIpH3aus,
uHTEepEepeHINs U TUPPAKIUS.

[lIxana 31€KTPOMAarHUTHBIX BOJIH. IIpUMeHEHHE 3IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpuHIUOE! paguocBsI3u U TeneBUAeHUs. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KArOIIeH Cpeibl.

OK 01, OK 02

Texauueckue yCTpOﬁCTBa U  TPAKTUYCCKOC TPHUMCHCHUEC: MY3bIKAJIbHBIC
WHCTPYMEHTEHI, pajap, paIuolpHEeMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-
neyb, yJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U METULIUHE.

JemoHcTpauu.

OK 01, OK 02, OK 04
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O6pazoBaHue 1 pacIpoCTPaHEHUE MOMEPEUHBIX U MPOIOTBHBIX BOJIH.
Koneo6umromieecs Teno kak HCTOYHUK 3BYKa.

3aBUCHMOCTb JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHMI.

HaGumonenue oTpakeHus U MPEIOMIICHNS] MEXaHMYECKUX BOJIH.

Habmonenne naTepdepeHnn 1 Anpaknd MEXaHIYECKUX BOJIH.
AKycTHYEeCKHH pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro IIpHUMEHEHHE.

HaGmionenue cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOH |
Y4acTOTOH KoseOaHHH.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEJIOMIICHHE,
HoJsIpU3alyst, TUppaKiys, THTeppepeHIys.

OOHapyxeHne HHYPAKPACHOTO U yIbTPA(HOIETOBOTO H3ITyICHUH

B ToMm yuciie 1aGopaTOpHBIX padoT

JlabopaTopHras pabota Ne 16.
W3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBIL.

OK 01, OK 02, OK 04

Tema 5.4 Onrtnka

IIpodeccuoHaILHO-OPUEHTUPOBAHHOE COAePKAHUE

[IpsaMonuHeliHOE pacnpocTpaHEeHHE CBeTa B OXHOPOXHOHM cpexme. Jlyu cmera.
Toue4yHblii HCTOYHMK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBera. l[locTpoeHne M300pakeHHi B
iockoM 3epkaie. Cdepudeckne 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIN MOKa3aTelb
npesomieHus. OTHOCHTENBHBI IOKa3aTeslb IpejoMyeHHs. [locTosHCTBO
9acTOTBI ~ CBeTa W COOTHONICHWE JJIMH BOJH IpU  TIepexojie
MOHOXPOMAaTHYECKOTO CBETA Yepe3 rPaHHIly pa3zesa IByX ONTHUECKUX CPe.
Xon nyueit B mpm3me. Jucnepcus cBera. CrnoxHbI coctaB Oenoro ceera. LBer.
[lonHoe BHyTpeHHee oTpakeHMe. [IpenenbHBIH yron MOJIHOTO BHYTPEHHETO
OTpasKeHHsL.

Cobwuparoniyie u paccenBaromye JuH3bL. ToHKas iauH3a. DokycHOe paccTosHue
W OINTHYECKas CHJa TOHKOH IJMH3BL. 3aBUCHUMOCTH (DOKYCHOTO pPaCCTOSHUS
TOHKOW C)epHyecKOi JMH3BI OT €€ TeOMETPUH W OTHOCHTENILHOTO ITOKa3aTells
HpEeIOMIICHUSL.

OK 01, OK 02

®opMyJia TOHKOH JIMH3bI. Y BEJIMYEHHE, aBAEMOE JIMH30MU.

Xon myda, TPOUIEAIIEr0 JHH3Y II0J IPOW3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. IlocTpoeHne H300paKeHUI TOYKM M OTpe3Ka HpsSMOH B
COOMPAIOIINX U PACCEHBAIOIINX JIMH33aX U UX CUCTEMaX.

OK 01, OK 02
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Onruueckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak onrTuueckas
cucTeMa.

IIpenensl MPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

Bomnnoas ontuka. MaTepdepenius cera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS
HaONIOEHUs] MAKCUMYMOB M MMHHMYMOB B MHTEP(EPEHLMOHHON KapTHHE OT
IBYX KOTEPEHTHBIX HCTOYHHKOB. ITpumeps KIIACCHYIECKUX
UHTEP(HEPEHINOHHBIX CXEM.

Jdudpaxius ceeta. JnppakunoHHas pemeTka. Y cIOBHE HAOIIOJCHNS TIaBHBIX
MaKCHMYMOB IIpH HaJIeHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JAU(PPAKIHOHHYIO
peLIeTKy.

[Nonsipusanus cBera.

TexHUUecKne YCTPOWCTBA M TEXHOJOTHYECKHE IIPOIECCH: OYKH, JIYIIa,
MepHCKOIL, oToanmnapar, MUKPOCKOI, MPOSKLIUOHHBIN anmnapar, IpoCBEeTICHHE
OITHKH, BOJIOKOHHAsI ONTHKA, NU(PAKIMOHHAS pEIIeTKa.

JemoncTpanuu.

3aKOHBI OTPAKCHHSA CBETA.

HccnenoBanue npenomMiIeHHs CBETA.

HabmoneHne motHOTo BHYTPEHHETO OTpakeHUs1. MoJIelTb CBETOBO/IA.
HccrnenoBanme Xoma CBETOBBIX ITYYKOB Yepe3 IDIOCKOMAPaUICIbHYIO IIACTHHY
U TIPU3MY.

HccnenoBanue CBOWCTB H300pa)kKeHUH B JTMH3AX.

Monenn MEKpPOCKOTIA, TEIECKOTIA.

Habmonenne nHTEphepeHITNN CBETA.

HabmroneHne 1BeToB TOHKHX MJICHOK.

Habmonerne mudpakunu cBera.

N3ydyenue nuhpakiMOHHOM| PEIIETKH.

Habmonenne nudpakimoHHOTO CHEKTpa.

Hab6mronenne qucnepcun cpeTa.

HabmoneHne monsapusanuy cBera.

[IpumeHeHne MONAPOUIOB JUIS U3YUECHHUS MEXaHUUECKUX HANPSDKCHUH

OK 01, OK 02, OK 04

B ToMm yuciie 1aGopaTOpHBIX padoT

Jlabopatopnas padora Ne 17.
Habmonenne nudpakunn, nHTEpGEpEHINH 1 IOJIPH3AIAN CBETA.

OK 01, OK 02, OK 04

Tema 5.5 OcHOBEI ciennaIbLHOM
TEOPHH OTHOCHUTEIILHOCTH

Coaep:xanue

FpaHI/IIILI OTPUMEHUMOCTU KJIACCHYECKOI MEXaHHKH. HOCTyJ’IaTLI CHCHHaJ’ILHOﬁ
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TEOPHUH OTHOCUTEIBHOCTH.
IIpocTpancTBeHHO-BpeMeHHO# nHTEepBal. [Ipeobpasosanus Jloperma. YcnoBue
NPUYUHHOCTU. OTHOCUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMeAJICHUE BPEMEHH U
COKpAIlleHUE JJINHBI.

OHEPrusi ¥ IMITYJIbC PEIATHBUCTCKON YaCTHIIBI.

CBsI3p Macchl C PHEPTUCH M HMITYJICOM PEISITUBHCTCKON YacTHIBL. DHEPTHs
TIOKOSL.

TexHndeckue ycTpoiicTBa M TEXHOJOTMYECKHE IIPOLECCHI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPHUTEIH 3apsUKCHHBIX YaCTHII.

B ToMm yuciie 1aGopaTOpHBIX padoT

JlabopatopHnas padota Ne 18.
OrmpezenieHue UMITYJIbCa U SHEPTHH PEIITUBHCTCKUX YacTHL (10 oTorpadusam
TPEKOB 3apsHKEHHBIX YACTHUL B MATHUTHOM MOJIE).

Paznen 6. KBantoBas ¢pusuka

Tema 6.1 KopmyckyssipHo-
BOJIHOBOM J1yanu3m

Conaep:xanue

PaBHOBecHOE TemIOBOE M3ITydeHHE (M3TydeHHE a0COJIIOTHO HYEpHOTO Tena).
3akoH cMenieHus Buna. I'unoresa [Inanka o kBaHTax.

®DOTOHBL. DHEPrHs U UMITYJIbC (POTOHA.

®orodpdexr. Ompiter A.I'. CronmetoBa. 3akoHBI (oTodhdekra. YpaBHEHHE
OunamTeitHa 1 potordpdexra. "KpacHas rpannma” Gotoaddexra.

[JaBnenue cera (B 4aCTHOCTH, AaBJIEHHE CBETAa HA A0COIIOTHO MOTJIONIAIONIYIO
1 abCOJFOTHO OTpakaromlyro moBepxHocTh). Ombrtel [1.H. Jlebenena.

Bonnossle cBoiicTBa yactull. Bonnbl ae bpoiinsa. nuHa BonHbl ne bpoins u
pa3Mmepsl 00JacTH JIOKAIM3AaLMU JABWXKYyIIeWcs dvactunbl. KopmyckymspHo-
BOJIHOBOH Tyanm3m. Judpaxmus 31eKTpOHOB Ha KpUCTAJUIaX.

Cneunduka mzmepenuit B Mukpomupe. COOTHOLICHHUS HEONpeEIEIeHHOCTEH
Teitzenbepra.

TexHuyeckue YCTpOHCTBA M TEXHOJIOTMUYECKHUE IIPOLECCHI: CIEKTPOMETP,
¢oroanemenT, (oronaTyMK, TYHHEIBHBIH MHKPOCKOI, COJIHEYHas Oartapes,
CBETOJIHOI.

JemoHcTpauu.

®DoToad ekt Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (hoTo3(ddeKTa.

HccnenoBanue  3aBUCMMOCTH  CONPOTHBICHUS  ITIOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.
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CseTonnon.
ConneuHas Oarapest.

B ToM uuciie 1a00paTOPHBIX padoT

Jlabopatopnas padora Ne 19.
HccnenoBanue GpoTope3ncTopa.

Tema 6.2 dusuka atoma

Conep:xanue

OnbITEl TIO HCCIAEAOBAaHUIO CTPOEHUs aroma. llnmaHetapHas MoJenb aroma
Pesepdopna.

[Moctynarsl bopa. M3ny4yenue u nornomieHre GOTOHOB MPH NEPEXOAE aToMa ¢
OJIHOTO YPOBHsI 3HEPTUU HA IPYIOU.

Bunsr ciexktpoB. CriekTp ypoBHEH SHEprur aToMa BOAOPO/A.

CroHTaHHOE ¥ BBIHYXKJIEHHOE M3NyueHue cera. Jlazep.

TexHuyeckue yCTpPOHMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: CIIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMIIBIOTEP.

JemoHcTpanuu.

Monens omeita Pesepdopaa.

HaGumonenue TnHe4aThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CUETUYNKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI Ja36PHOTO U3ITyUEHUS

B ToMm yuciie 1aGopaTOpHBIX padoT

Jlabopartopnas padota Ne 20.
HabmoneHne THHEHYaToro CreKTpa.

Tema 6.3 ®usuka aTOMHOTO AIpa
Y 3JIEMEHTAPHBIX YaCTHI]

Conep:xanue

Hyxnonnas mozens siapa ['eitsenOepra - MBanenko. 3apsin siapa. MaccoBoe
4yucio aapa. 3oromnsl.

PagnoaktuBHOCTh. Anb(da-pacrian. OJEKTPOHHBI M ITO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3mydenue.

3aKOH pajUoaKTHUBHOIO pacnajga. PaauoakTuBHBIE H30TONBI B IPUPOJE.
CBoiicTBa HOHM3HPYIOWIETO M3Ty4YeHUS. BiusiHre painoakTUBHOCTH Ha KHUBBIE
opranu3Msl. EctecTBeHHBIN (OH M3mydeHus. JlozumeTpus.

DHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT Macch sapa.
SnepHble peakuuu. [enenne u cuntes sep. SnepHsie peakropsl. [Ipobiaemsl
YIOPaBIIEMOTO TEPMOSIEPHOTO CHHTE3a. DKOJOTHMYECKHE ACHEKTHl Pa3BUTHUS
SIIEPHOM 3HEPTETUKHU.

MeTtomb! perucTpanyy U UCCIEeJ0BAHUS 2JEMEHTAPHBIX YaCTHUII.
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OdyHAaMeHTalIbHblE B3auMojeicTBusA. bapuoHBI, ME30HBI U  JIENTOHBI
IIpencrasnenue o CrannaptHoi Moaenu. KBapk-TiatooHHas MOJAEb apOHOB.
Oumsuka 3a npenenamu CraHmapTHod Mozenu. TemHass Matepus W TeMHas
SHeprus.

EnnHCTBO pr3mueckoil KapTHHBI MHUpA.

TexHnYecKHe yCTpOWCTBA M TEXHOJOTMYECKHE IMPOIECCHI: TO3UMETpP, Kamepa
BunbcoHa, sSIepHbBIH peakTop, TEPMOSAEPHBIH peakTop, aroMmHas OomoOa,
MarHMTHO-pE30HaHCHAsI TOMOTpadust

B ToM uyuciie 1a00paTOPHBIX padoT

JlabopaTopnas padota Ne 21.
HccrnenoBanne TpekoB YacTHII (TI0 TOTOBBIM (OTOTpadHsIM).

Pazgen 7. DieMeHTBI AaCTPOHOMUM M ACTPOGU3NKHU

Tema 7.1 Dtansl pa3BUTHUL
ACTPOHOMMU

Copaep:xanue

[pukiagHOe W MHPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMHUH. [IpUMEHHMOCTH
3aKOHOB (PU3UKH [UIs1 OOBSICHEHHS IPUPO/IBI KOCMHYIECKUX OOBEKTOB.

Mertoapl  acTpOHOMUYECKHX uccienoBannil. COBpEeMEHHbIE — ONTHYECKUE
TEJIECKOTIBI, PAJMOTEIECKOTBI, BHeaTMOC(hEpHas acTpoHOMUs. Bum 3Be3mHOrO
Heba. Co3Be3ausi, SpKUe 3BE3bl, INIAHETHI, UX BUIUMOE JBHKCHHE

Tema 7.2 ConHeynas cucreMa

Coaep:xanue

Counre. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ColHIa U 3Be3 1.

3Be3/bl, UX OCHOBHBIE XapaKTepUCTUKU. [luarpamma '"crekTpajbHbIM Kiacc -
cBEeTMMOCTB". 3Be3/(bl INIaBHOM IOCIIEAOBATEIHLHOCTH. 3aBHCHMOCTh 'Macca -
CBETUMOCTB" JUISl 3BE3/1 TJIABHOW TOCJIEI0BATENILHOCTH. BHYTpeHHee cTpoeHue
3Be31. CoBpeMeHHbIE MPEJCTABICHUS O IPOUCXOXIeHNH U 3Bomonnu CoiHna
U 3Be37. DTambl )KU3HU 3BE3]1.

Mneunsiit Ilyte - nHama [amaktuka. [lomokemme u nBmxeHue ConHIA B
lanaktuke. Tunsl ramakTuk. PaguoranakTuku u kBasapbl. UepHble ABIPHI B
sqpax rajJakTHK.

Tema 7.3 Bcenennas

Conep:xanue

Pacmmpenne Bcenennod. 3akoH XaO6ma. Pasberamme ramaktuk. Teopus
Bospmoro  B3peiBa.  PenmkToBOoe m3nyuyennme. MacmrabHas  CTpyKTypa
Bcenennoii. Meraranakruka. HepenieHHble mpo0sieMbl aCTPOHOMHUH.

HaOmonenns 3Be3HOro Heba HEBOOPY)KEHHBIM TIJIa30M C HCIIOJIb30BAHHEM
KOMIIBIOTEPHBIX TPIJIOKCHUH JUISL  OINpEIesIeHHs] MOJOXEHUS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CeBEPHOTO MOTyHIapHs U
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APKUE 3BE3IBI.
Ha6J'IIO)IeHI/IH B TCJICCKOIL .]_[yHI)I, IJIaHCT, TyMaHHOCTefI U 3BE3JIHBIX CKOILJICHUI

Tema 7.4 MexnpenmeTHble
CBA3U

Coaep:xanue

MeXnpenMeTHbIE TOHATHSA, CBSI3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO
TIO3HAHUS: SIBICHHUE, HAay4YHbIH (akT, rumoresa, Gpuanveckas BeJIMYMHA, 3aKOH,
Teopusi, HAONMIOJCHUE, SKCIIEPUMEHT, MOIEINPOBAHWE, MOJEIb, H3MEPEHHE,
MOTPEIIHOCTH M3MEPEHHH, H3MEPUTEIbHEIE TPHOOPHI, NH(PPOBast 1Tab0paTOPHSL.
Matematnka: Pemenne cucreMsl ypaBHeHHH. TpuroHoMeTpudeckue (yHKIHA:
CHUHYC, KOCHUHYC, TaHT€HC, KOTAQHT€HC, OCHOBHOE€ TPHUIOHOMETPHUYECKOE
TOXJIECTBO. BEKTOpHI M MX MPOEKIMK Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
ITpoussomubie 3meMeHTapHbIX (yHKIUNA. [Ipr3Haku MOA00HS TPEYroJbHHUKOB,
orpezieIeHUe TUIOLIAIH TNIOCKUX GUryp U oObema Tell.

buonorusi: 3JCKTpUYECKUE SBJICHUS B JKUBOM MpHpone, KojeOaTeabHbIC
JIBIDKCHUS B JKMBOW TIPHPOJE, SKOJOTHYECKHE DPHCKH TPH HPOU3BOJCTBE
ANIEKTPO’HEPTUH, JIEKTPOMArHUTHOE 3arpsa3HEHHE OKpYXamledl cpensl,
yIBTPa3BYKOBAsl IHATHOCTHKA B MEIMIMHE, ONTHYECKHE SBICHUS B J>KUBOU
TpUpoIE.

XuUMHS: CTPOEGHHE aTOMOB M MOJEKYJ, KPHCTaJUIMYeCKas CTPYKTypa TBEPABIX
TeJ, MEXaHW3MBl 00pa30BaHMSA KPUCTAJUIMYECKON pELIETKH, CHEeKTPalbHBIN
aHaJu3.

I'eorpadusi: MarHUTHBIC MMOJIFOCA 3EMJTH, 3aJIeXKH MAarHUTHBIX PyJ, GOTOChEMKA
3eMHO¥ OBEPXHOCTH, ceiicMorpad.

TexHomorus: MNPUMEHEHHE TOCTOSHHBIX MAarHWUTOB, 3JEKTPOMAarHWTOB,
AJIEKTPOABHTATENb SIKOOH, TeHepaTop MepeMEeHHOTO TOKa, HHAYKIIMOHHAS 11€Yb,
JVHUM ~ 3JIEKTPOINepenay,  dJICKTPOJABHMIATENb,  pajap, pPaaHONPHUEMHUK,
TeneBu30p, aHreHHa, Tenedon, CBU-neub, ynbTpa3zBykoBas IUarHOCTHKA B
TEXHHKE, IPOSKIMOHHBIN aImnapar, BOJIOKOHHAsI ONTHKA, COJMHE4Has Oarapes,
CITYTHUKOBBIC ITPUEMHHUKHU, ANCPHAA SHCPTECTUKA U DKOJOTHYCCKHUE ACIICKThI €€
pa3BuUTHA.

B ToM umnciie caMocTosITeIbHASA padoTa 00y4aromuxcst

Pemenne 3a4a4, MOATOTOBKA K OK3aMCHY.

10

Koncynpranus

IIpome:kyTouHasi aTTecTanus B (popMe IK3amMeHa

Bcero

154
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3. YCJIOBUSA PEAJIN3AIIMY YUYEBHOM JUCITUTLIIVHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Kabuner o011e00pa30BaTesIbHbIX AUCHUILINH, OCHALIEHHBIH B COOTBETCTBUHU C IPUIOKEHUEM
3 OIIOII-IT.

3.2. YyeOHo-MeTOoaH4IECKOE o0ecreyeHue

3.2.1. OcHOBHBbIE NEYaTHbIE H/WIHN YJIEKTPOHHbIE U3IaHUA:

1. Omwutpuea, B.®. ®usuka: Texnonorundeckuii mpodwiib: B 2 u.: U. 1: ydueOHOe m3nanme
/ OmutpueBa B.®. - Mocksa : Axanemus, 2024. - 320 c. (ObmeoOpa3oBarenpHasi OJITOTOBKA B
yupexaenusnx CII0). - Tekcr : anexrponnsiii. - URL: https://academia-moscow.ru (nata obpareHus:
17.01.2025).— Pexxum qocTyIa: 1Mo MOAIMKCKE.

2. JImutpuea B.®. ®usuka: Texnonornueckuit mpodpuns: B 2 u.: Y. 2: yueOHOe n3nanue
/mutpueBa B.®. - MockBa : Axamemus, 2024. - 256 c. (O6mieoOpa3oBarenbHas MOJATOTOBKA B
yupexxaenusnx CIIO). - Teker : anextponnsiid. - URL: https://academia-moscow.ru (1ata odparieHus:
17.01.2025).— Pesxxum nocTyma: 1o MOAIUCKE.

3. JmurpueBa B.®. ®usmka: Texnomormueckuit mnpocduns: COopuuk 3amad: DOVII:
yuebHoe uznanue / JimurpueBa B.®. - Mocksa : Axagemus, 2024. - 256 c. (O6meoOpa3oBaTenbHas
noaroroBka B ydpexxaenusx CIIO). - Tekcr : anmextponnsiii. - URL: https://academia-moscow.ru
(mata obpamenus: 17.01.2025).— Pexxum qoctyna: mo nomucke.

3.2.2 /lonoiHUTEIbHbIE MIeYATHBIE U/ WJIM 3JIEKTPOHHbIE U3IaHUS:
1. bnarun, A.B. ActpoHomus : yueGHoe mocobue / A. B. brnarun, O. B. KotoBa. — Mocksa

NHOPA-M, 2022. — 272 c. — (Cpennee mnpodeccuonanpHoe obpa3oBanue). — DOI
10.12737/1083410. - ISBN 978-5-16-016147-1. - Tekcr : oamekTponHbii. - URL:
https://znanium.com/catalog/product/1843982 (mara obpamenus: 17.01.2025).— Pexum gocryna: mo
TIOJIITHICKE.

2. T'amza, A.A. Actponomus. IIpaktukym : yueOHoe mocobue / A. A. 'amza. — 2-e u3f.,
nepepab. — Mocksa : UTHOPA-M, 2023. — 127 c. — (Cpennee npodeccruoHaibHoe o0pa3zoBaHue).
- ISBN 978-5-16-015348-3. - Tekcr : IIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1912949 (nata obpamenus: 17.01.2025).— Pexxum moctymna: mo
TIOJIITHICKE.

3. Omurpuesa, E.W. ®usnka B mpumepax u 3agadax : yaeoHoe nocodue / E. W. Imurpuena,
JI. 1. Uesnesa, JI. I. KocTroueHko. - 2-e u3f., nepepad. u jgom. - Mocksa : ®OPYM : UHOPA-M,
2021. - 512 c. - (IlpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-91134-712-3. - Tekct :
anekTpoHHbli. - URL:  https://znanium.com/catalog/product/1138798  (mata  oOpareHus:
17.01.2025).— Pexxum nocTyna: o MOAIUCKE.

4. Kysznenos, C.M. Bes ¢usuka Ha JagoHM : WHTEepakTHBHbIM crnpaBounuk / C. .
Kysnenos, K. U. Poro3un. — MockBa : By3zosckuii yuebnuk : UHOPA-M, 2022. — 252 c. +
JononuurensHble Matepuansl. — (Cpeanee npogeccuonanbHoe odpasoBanue). - ISBN 978-5-9558-
0622-8. - Tekct : amextponnsii. - URL: https://znanium.com/catalog/product/1861892 (mata
obpamenust: 17.01.2025).— Pexxum mocTyrma: mo moamnucke.

5. Kysnenosa, 1. B. YueOHblil nccnenoBaTenbCKuil MPOeKT Mo (u3HUKe Ha 0a3e OTKPHITHIX
naHHbIX : yyeOHoe nocobue / U. B. Ky3nenosa, M. E. [Ipoxopos. — Mocksa : UH®PA-M, 2022. —
134 ¢. — (Cpennee npodeccruonanbHoe obpazoBanue). - ISBN 978-5-16-017433-4. - Tekct :
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anekTpoHHbId. - URL: https://znanium.ru/catalog/product/1853326 (nara o6pamenus: 17.01.2025). —
Pexxum ocTyma: 1o noamnucke.

6. IlaBmoB, C.B. ActpoHomus : yueoHoe nmocodue / C. B. I1aBioB. — Mocksa : UTHOPA-M,
2023. — 359 c. : wn. + Jlon. marepuansl. — (Cpennee nmpodeccuonanbHoe odpazosanne). — DOI
10.12737/1148996. - ISBN 978-5-16-016443-4. - Tekcr : onekTponHbii. - URL:
https://znanium.com/catalog/product/1925556 (mara o6pamenus: 17.01.2025).— Pexxum gocryna: mo
TIOJIITUCKE.

7. Ilunckwuii, A.A. ®usuka : yueOnuk / A. A. ITunckuii, I'. FO. I'pakoBckuii ; moja odur. pe.
10. . duxa, H. C. ITypeimeBoit. — 4-e uzn., ucnp. — Mockpa : DOPYM : UHOPA-M, 2023. —
560 c. — (Cpennee mpodeccuonansHoe obOpazoBanme). - ISBN 978-5-00091-739-8. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.ru/catalog/product/1968777 (nata obpamenus: 17.01.2025). —
Pexxum octyma: 1o noamnucke.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

AANCHUIIJIINHBI
IMoka3aTesu 0CBOEHHOCTH MeToabl
Pe3ysabTarsl 00yyeHus N
KOMIIEeTeH UM OLICHKH
IlepeyeHb 3HaHMIi, 0CBaMBaeMbIX B PAMKAX Y4eOHOH TUCHHUILJIMHBI
3HaTh: - MOHUMAET POJIb PHU3UKH B Bce BU/IBI
- posb (PU3KKY B 3KOHOMHUYECKOH, TEXHOJIOTHYECKOH, CONMAILHON M | oIpoca,
3KOHOMHUYECKOM, 3THYECKOH cpepax AesTeNPHOCTH YeI0BEKa, POIib TECTUPOBAHHE,
TEXHOJOTHYECKOH, COMMAIbHON | M MeCTO (PM3MKHU B COBPEMEHHOW HAyYHOU KapTHHE OLICHKA
W 3TUYECKOM cdepax MUpa, pOJIb ACTPOHOMHUH B MPAKTUIECKOM PE3YITBTATOR
JeSITENIbHOCTH YeJIOBEKa, POITb JeSITeIbHOCTH YeJIOBeKa U NaNbHEeHIeM HayqHO-
. BBIITOJIHEHUS
U MeCTO (DU3HMKH B TEeXHUIECKOM Pa3BUTHH, 3HAYCHHUE OITMCATEIHHOM,
. . . M 71a60paTOPHBIX
COBPEMEHHOI1 Hay9IHOH CHCTeMaTH3UpYIoLIel, 00bICHUTEILHON 1 5
KapTHHE MHpPa, POJIb IPOrHOCTHYECKOi (GyHKIMiT prsnueckoii Teopun - | PAO0T
ACTPOHOMHH B PAKTHYECKON 5JIEKTPOJIUHAMHUKH, CIIEHUAIBHON TCOPUH HPOMEXKYTOIH

NeSITeNbHOCTH YeNIOBEKa U
JlalbHEMNIIEM HayqHO-
TEXHUYECKOM Pa3BUTHH,
3Ha4YCHHE ONMHMCATSILHOM,
CUCTEMATU3HPYIOLICH,
OOBSICHUTETILHOH 1
MIPOTHOCTHUYECKOH PyHKINH
(hm3rYeCcKOoi TEOPHUH -
3NEKTPOINHAMHUKH,
CrieuuaibHOU TeopUun
OTHOCHUTEIILHOCTH, KBAHTOBOI
($bu3ukH, posb Gu3nUECcKo
TeopuH B (POPMHUPOBAHUH
MpeICTaBIeHNN 0 (PU3HUECKON
KapTHHE MUpPa, MECTO
($u3NUecKoii KapTUHBI MUpPa B
0011IeM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBJICHUI O MPUPOE

N yCIIOBHUS
MPUMEHUMOCTH MOJIENEN
(U3MUECKUX Te U MPOLIECCOB
(siBNEeHUI): OAHOPOAHOE
3NEKTPUIECKOE U OAHOPOAHOE
MarHuTHOE MOJIs,
rapMOHHYECKHUE KoJIeOaHusl,
MaTeMaTUYEeCKUN MasiTHUK,
HJealbHbIA PY>KMHHBIN
MasiTHUK, TApMOHUYECKHE
BOJIHBI, HCaTbHBIMN
KoJIe0aTeNbHBIA KOHTYD,
TOHKas JIMH3a, MOJIeNIeH aToMa,
ATOMHOTO s1JIpa U KBAHTOBOU
MOJIETIN CBETa

- (hu3nYecKue MPOIECcChl
U SIBIICHUS

- 0COOEHHOCTH
MpOTEeKaHUs PU3MIECKUX
SBJIEHUN

OTHOCHUTEJIbHOCTH, KBAaHTOBOH (pr3KKH, pOJIb
¢$uznueckoii Teopuu B GOpMUPOBAHUH
MpeacTaBiIeHuit 0 pU3nYeCcKOil KapTHHE MUPA,
MecCTO (PM3MUECKON KapTHHEI MHpPa B OOIIEM PSITY
COBPEMCHHBIX €CTCCTBCHHO-HAYUYHBIX
MPEJICTaBICHUI O MPUPOE

- pasnuyaeT ycloBHA IPUMEHUMOCTH
Mojeneit pU3MIecKnux Tel U MpOIeCcCOB (SIBICHUI):
OJHOPOAHOE IEKTPUIECKOE U OAHOPOTHOE
MarHUTHOE II0JIsl, FTApMOHUYECKUE KOoJIeOaHusl,
MaTeMaTHYECKUI MAATHUK, UICaTbHBII
MPY>KUHHBII MasTHUK, TAPMOHUYECKHUE BOJIHBI,
ueadbHbIA KOJIeOaTeNbHBIN KOHTYP, TOHKAS
JINH3a, MOJZIeNiel aToMa, aTOMHOTO sJIpa U
KBaHTOBOM MOJIeJIN CBETa

- OIMCHIBAET (PUZNUECKHUE MTPOIIECCHI U
SABJICHUSA, UCII0JIB3YA BEJIMYUHBL: HAIIPSA)KCHHOCTD
3NEKTPUIECKOT0 OIS, TOTEHIINA
3JIEKTPOCTATHUECKOTO TOJIS, PA3HOCTh
MOTEHIINAJIOB, 3IEKTPOABIKYIIAs CHJIA, MHITYKIHS
MAar"dsuTHOI'O I10JIA, MarHuTHBIN IIOTOK, CHJIa
Awmnepa, UHIYKTHBHOCTb, JJIEKTPOIBIKYILAS CHIa
CaMOHMHIYKINH, SHEPTUSI MArHUTHOT'O TTOJIS
MIPOBOJJHUKA C TOKOM, peJIi[TI/IBI/ICTCKI/Iﬁ HUMITYJIBC,
MOJTHASL PHEPTHSI, SHEPTUSI TIOKOsI CBOOOTHOM
YaCTHUIIbI, SHEPTUS U UMITYJIEC (POTOHA, MaccoBOE
YHCIIO U 3apsijl A1pa, SHEPTHUS CBA3MU AApa

- 00BSACHSIET 0COOCHHOCTH MPOTEKAHUS
Q)HSI/ILIGCKI/IX SIBIICHUM: QJICKTpOMaroauTHas
WHAYKLIHS, CAMOMHIYKLHS, PE30HAHC,
uHTEepepeHns BOJIH, AU(PpaKLus, JUCIIEPCHs,
MIOJIHOE BHYTPEHHEE OTPaKECHNE,
doroanekrprueckuii 3Qdert (poTodrddexr),
anb(a- u OeTa-pacnasl SAep, raMMa-u3IydeHue
anep, Gpu3ndecKue MPUHIUIBI CIEKTPATFHOTO
aHajm3a u paboTHI Jiazepa

- 0OBSICHSIET OCHOBHBIE ITPUHIHITBI Pa0OTHI
HU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX

YCTPOﬁCTB 1 TCXHOJIOTMYCCKUX NPOLECCOB

asa arrecrauuAa
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PesyabTaThl 00yyeHust

IToxa3aTean 0oCBOEHHOCTH

MeTtoanl

KOMIIETeHIUM OLICHKH
- OCHOBHBIC TTPUHITUIIBI - NPUBOAUT MPUMEPHI BKIIaJIa POCCUUCKUX U
PabOThI U3MEPHUTEITHHBIX 3apyOeKHBIX YUCHBIX-(PU3UKOB B PA3BUTHE HAYKU
MprOOPOB, TEXHHYECKUX - [lepeuncnser HaMEeHOBaHMSI, HA3HAYCHUS
YCTPOMCTB M TEXHOJIOTHYECKUX | M MAapKMPOBKH TEXHMYECKHX KHUIKOCTEM, CMa30K,
MPOIIECCOB MOIOIINX COCTaBOB, TOPIOYE-CMa30UHBIX
- POCCHICKUX H MaTepHUaJIOB U MpaBWIa UX IPUMEHECHHUS U
3apyOeXHBIX YUEHBIX-(PU3UKOB | B3aMMO3aMEHSIEMOCTH, B TOM YHCJIE B
Y UX BKIIaJ] B Pa3BUTHE HAYKU 3aBHCHMOCTH OT CE€30Ha
- Haumenoanusi, - CoOumrojaeT mpaBuiia OXpaHbl TPyAa U
Ha3HA4YCHUS U MapKUPOBKHU TEXHHUKH 0€30T1aCHOCTH
TEXHUYECKUX JKUKOCTEH, - OnuceIBaeT KOHCTPYKTUBHBIC
CMa30K, MOIOIIHUX COCTAaBOB, 0COOCHHOCTH, TEXHUYECKHE U IKCILTyaTaI[HOHHBIC
roprYe-CMa304HbIX XapaKTePUCTUKH aBTOTPAHCIIOPTHBIX CPEACTB, UX
MaTepHUaIOB U MpaBUia UX arperaToB, CUCTEM, MEXaHU3MOB H Y3JIOB
NIPUMCHEHUS U - [Tonumaer oO1iiee ycTpOHCTBO
B3aMIMO3aMEHSEMOCTH, B TOM ABTOTPAHCIIOPTHBIX CPEJICTB
YHUCJIE B 3aBUCUMOCTH OT
Ce30Ha
- [IpaBuia oxpassl Tpyaa
Y TEXHUKA 0€30TaCHOCTH
- KoncTpykTrBHBIE
0COOCHHOCTH, TEXHUYECKHE U
OKCILTyaTallMOHHBIC
XapaKTePUCTUKH
aBTOTPAHCIIOPTHBIX CPENACTB,
HX arperaTroB, CUCTEM,
MEXaHHU3MOB U Y3JIOB
- Obmiee ycTpoiicTBo
ABTOTPAHCIIOPTHBIX CPEJICTB
IlepeyeHb yMeHUIi, 0CBAUBaEeMbIX B PAMKAX Y4eOHOI 11 CHUILITHHbI

YmMmeTs: - WCTIONIE3YET OCHOBHBIE ITOJIOKEHUS U Bce BUJIbI
- aHAIIM3UPOBATH U 3aKOHBI DJIEKTPOIMHAMUKH U CIIELUATBHON TEOPHHU | OIMpOCa,
OOBSICHATH SJEKTPOMArHUTHBIE | OTHOCHUTEIFHOCTH (3aKOH COXPaHEHUS TECTHPOBAHIE,
MIPOTIECCHI U SIBJICHUS AJIEKTPUYECKOTO 3apsiia, CUiia AMIiepa, Cria OLICHKA
- aHAJMU3UPOBATH U JlopeHna, 3aK0H 3JIEKTPOMarHUTHOW UHAYKIUH, pPe3yJIbTATOB
OOBACHATH KBAHTOBbIE npasuiio JIeHna, cBa3b BUI[C CaMOMHIYKIIUH B BLITTOTHEHHS
MIPOLIECCHI U SIBIICHUS 3JIEMEHTE IEKTPUIECCKON 1T CO CKOPOCTHIO

o J1a00paTOPHBIX
- OIpeneIiaTh U3MEHEHUS CUJIbl TOKA, IOCTYJAThI ClIEUAIbHON
HalpapJeHUe HHIYKIUH TEOPUU OTHOCUTEILHOCTH DHHIITEHHA) pabor,

POMEXYTOYH

MAarHUTHOTO TOJISl IPOBOTHUKA
C TOKOM, CHJIBI AMIIepa 1 CHITBI
Jlopenna

- CTPOUTH N300pakeHNeE,
C03J1aBaeMO€ TIJIOCKUM
3epKaJioM, TOHKOW JIUH30M, U
pacCUUTHIBATH €r0
XapaKTEePUCTUKH

- MIPUMEHSIET
OCHOBOIIOJIAraroIue
ACTPOHOMUYECKHUE TIOHSTHSI,
TEOPHUH U 3aKOHBI

- MIPOBOIUTH
HUCCJIE0OBAaHNE 3aBUCUMOCTEH

- HCHOJB3YS MOJIOKEHHUS KBAaHTOBOW (DPU3UKHU
(ypaBHeHme DiHITelHA 11 hoTo3ddexTa,
IIEPBBII U BTOPOU nocTysaTtel bopa, mpuHuumn
COOTHOILEHHUS HeonpeaeneHHocTe [ eiizenOepra,
3aKOHBI COXpaHEHHUS 3apsiI0BOTO U MacCOBOTO
YHCeI ¥ SHEPTUH B SJIEPHBIX PEAKIHIX, 3aKOH
paaoaKTUBHOTO PacIiajia)

- OIIpEAEISAET HAllPABICHUE NHAYKINN
MarHMTHOTO T0JI TPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cuiel JlopeHna

- CTPOUT U300pakeHHe, CO3]aBaEMOe
IUTIOCKUM 3€pKajioM, TOHKOM JIMH30M, 1
PacCUHTHIBATH €r0 XapaKTEPUCTUKU

— aHAJM3UPYET U O0BSICHACT PU3NIECKUE

as arreCranua
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PesyabTaThl 00yyeHust

IToxa3aTean 0oCBOEHHOCTH
KOMIIeTeHIIMH

MeTtoanl
OLICHKH

(U3NUECKUX BEINYNH

- IIPOBOJUTH KOCBEHHBIE
M3MEPEHMS PU3NISCKUX
BEJIMYMH

- MPOBOJUTD OIBITHI TIO
MPOBEPKE NPeATIOKECHHON
TUIIOTE3bI

- OIIMCHIBATh METO/BI
MOJTyYEHUs] HayYHbIX
ACTPOHOMHUYECKUX 3HAHUH

- co0IIoaaTh npaBuiia
0e30macHOro Tpya npu
MPOBEJICHUH UCCIIEA0BaHUN

- pelaTh pacyeTHbIe
3aJla4y C SIBHO 3aJJaHHOU U
HESBHO 3a/IaHHOM (DU3HUECKOM
MOJIEJIBIO

- pemaTh KaueCTBEeHHBIE
3a/1a4n, TpeOyromme
MPUMEHEHHUS 3HAHUH U3 Pa3HbBIX
paznenoB Kypca Qpu3uKy, a
TaKXe UHTErpaluy 3HaHUH U3
JpYTUX TPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIa
- aHaJIM3UPOBATh U
OLIEHUBATH IOCJICACTBUS
OBITOBOI M ITPOU3BOJICTBEHHON
JIeSITEIBHOCTH YelloBeKa

N MPUMEHSTDH Pa3INYHbIE
crocoObI paboTHI C
nH(popMarueit pusraeckoro
coJiep KaHusl ¢
HCTOJIb30BAaHUEM COBPEMEHHBIX
HHGOPMALMOHHBIX TEXHOIOTUH
- MPOSIBIISATH
OpTaHU3aIMOHHBIE 1
MO3HABaTENLHBIC YMEHUS

N pabotaTh B rpyImme

N MPOSIBJIATH MOTHBALIHIO
K Oymymeit mpodeccrnoHambHON
JeSITETbHOCTH

- IIpoBepsTh ypOBEHB
rOproYe-CMa30YHbBIX
MaTepHaJIOB, TEXHUYECKUX
XKHUJIKOCTEH U CMa30K U IPH
HEOOXOAMMOCTH TTPOBOJUTH
paboTHI IO WX JIONMBKE U
3aMeHe

- ITons3oBaThcs
CTIPaBOYHBIMH MaTepHaIaMHu 1
TEXHUYECKON JOKYMEHTAIUEN
0 TEXHUYECKOMY
00CITy>KUBaHUIO U PEMOHTY

MIPOLIECCHI, MPOUCXOAIINE B 3B€3/1aX, B 3BE3/IHBIX
CHUCTEMaXx, B MEXTATAKTHUECKOH Cpe/ie; ABIKEHUS
HeOECHBIX TeJI, 9BOJIFOLIMM 3Be31 U BeeneHHoM

- IIPOBOJANUT UCCIIEOBAHUE 3aBUCUMOCTEN
(U3NYECKUX BEIMYHH C UCTIONB30BaHUEM MPSMBIX
M3MEPEHMIA, TP ATOM KOHCTPYUPYET YCTaHOBKY,
(buKcHupyeT pe3ynbTaThl MOTYISHHON 3aBUCIMOCTH
(U3NUECKUX BEJIMYMH B BUJE IPAUKOB C YIETOM
a0COIOTHBIX TOTPEITHOCTEN U3MEPEHUH, IeNIaeT
BBIBOJIBI 10 PE3yJbTaTaM HUCCIIEOBAHUS

- MPOBOJUT KOCBEHHBIE H3MEPEHUS
(M3NUECKUX BEJINYMH, IPH 3TOM BHIOUpAET
ONITUMAJIbHBIE METO/ABI U3MEPEHUS, OLICHUBAET
a0COJTFOTHBIE U OTHOCHTEBHBIE OTPEITHOCTH
MIPSIMBIX ¥ KOCBEHHBIX M3MEPEHHHA

- IUTAHUPYET 3KCIIEPUMEHT, COOHpaeT
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPYET
MIOJTy4Ye€HHBIC PE3YIbTATHI U AETACT BEIBOJ O
cTaryce MpeaIoKEeHHON TUIIOTE3HI;

- OTIMCHIBAET METO/IbI MTOTYYCHUS HAyYHBIX
aCTPOHOMUYECKHUX 3HAHUN

- co0JIr01aeT mpaBuiia 6e30MacHOro Tpyaa
IIpY IIPOBEJICHUHN UCCIIEI0BAaHUI

- pelraeT pacyeTHbIE 33Ja4d C SIBHO
3aJIaHHOW W HESIBHO 33JaHHOM (pr3mIecKoit
MOJIETIBIO

- BBICTPauBaTh JIOTHYECKYIO [ETOYKY
pacCcyXIeHUH C UCIIOJIb30BAHNUEM U3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U PU3UIECKUX
SIBJICHUI

- aHAJIM3HUPYET U OLIEHUBAET MOCIIEICTBUS
OBITOBOM M MPOU3BOJICTBCHHOH JIEATSIIBHOCTH
YeIoBeKa

- HCIIONI3YET COBPEMEHHBIC
nH(GOPMAITMOHHBIE TEXHOIIOTUH JIJIS TIOUCKA,
nepepabOTKU U MPEIbABICHUS yYeOHON U HAyYHO-
nomyJsipHol HH(popMaIn

- CaMOCTOSITETFHO IPUOOpeTaeT HOBEIE
3HAHUS B TIPOIIECCE BHITIOIHEHUS TIPOSKTHBIX U
y4e0HO-HMCCIIeT0BATENLCKUX pa0boT

- paboTaet B IpyIIie C HCTIOTHECHUEM
Pa3IMYHBIX COIMATIBHBIX POJICH, INIAHUPYET
paboTy rpymiibl, paoOHaILHO paclpenesiseT
JeSITeNbHOCTh B HECTAHAAPTHBIX CUTYALHAX,
OIICHMBAET BKJIAJ] KAXKJIOTO U3 YYACTHHKOB TPYIIITBI
B pelIeHHe pacCMaTPUBAEMO MPOOIEeMbI

- MPOSIBIIIET MOTHUBALMIO K OyAyIei
podecCHOHANBHON AEATENLHOCTH

- [IpoBepsieT ypoBeHb rOprOYe-CMa309HbIX
MaTepHaloB, TEXHUYECKUX KHKOCTEH U CMa30K U
Ipu HeOOXOIMMOCTH MPOBOANTH PAOOTHI 1O MX
JIOJIMBKE U 3aMEHE

— [Tonp3yeTcs cipaBOYHBIMU MaTepHallaMy
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KOMIIeTeHIIMH

MeTtoanl
OLICHKH

aBTOTPAHCIIOPTHBIX CPEICTB U
X KOMIIOHEHTOB

- [Togbupats u
HPUMEHSATH KOHTPOJIBHO-
A3MEPUTEIILHBIN,
MEXaHUYECKHUH,
ABTOMATU3UPOBAHHBIN
WHCTPYMEHT U 000pyI0BaHUE,
COOTBETCTBYIOIINE
TEXHOJIOTMYECKOMY IIPOLECCY
BBITIOJTHACMBIX paboT

U TEXHUYECKOHN TOKYMEHTALMEN 110 TEXHUYECKOMY
00CITyKHBaHHUIO U PEMOHTY aBTOTPAHCIIOPTHBIX
CPEJCTB U UX KOMIIOHEHTOB

— [TonOupaet ¥ MPUMEHSET KOHTPOJILHO-
HW3MEPUTENbHBIA, MEXaHUYECKUH,
ABTOMAaTU3UPOBAHHBIM HHCTPYMEHT U
00opymoBaHHEe, COOTBETCTBYIOIIHE
TEXHOJIOTUYECKOMY MPOLECCY BBITTOIHAEMBIX
pabot
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