AHHOTAUMSA

K padoueii mporpamMme no yueonomy npeamery OOIly.11 @uznka

PabGouass mporpamma paspabotraHa B cooTBeTcTBUM ¢ DeaepaibHbIM
roCyJ1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO O0IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
cneruanbHocTu 23.02.05 DKcrutyaTausi TpaHCIIOPTHOTO 3JIEKTPOOOOPYI0BaHUS U
aBTOMAaTUKHU (IO BUJAM TPAHCIOPTA, 32 UCKIIOYEHHEM BOJHOIO), YTBEPKICHHBIM
npukazoM Munnpocsemienns: Poccun ot 22.04.2014 r. Ne 387 (pen. ot 13.07.2021).

VYueOuprit mnpeamer  «@Dusuka»  SABISETCS  00S3aTENbHOM  YacThIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
00pa30BaTeIbHON MPOrpaMMbl — IPOTrPaMMBbl TOJITOTOBKU CHELUAINCTOB CPETHETO
3BeHa 0o  cneuunanbHoct  23.02.05  Okcrmuyaramuss ~— TPaHCHOPTHOTO
3JIEKTPOOOOPYIOBaHUS M aBTOMATHKHU (MO BUIAM TPAHCIOPTA, 3a UCKIIIOUEHUEM
BOJTHOTO).

Conepxxanue mporpaMMbl ydeOHOro mnpeamera «DH3MKa» HANpaBICHO Ha
JOCTHXKEHHE PE3YJIbTaTOB €r0 U3y4eHHUs B COOTBETCTBUU C TpeboBaHusiMu OI'OC
COO c yuetoMm npodeccuonanbHoi HanpaBieHHocTn OPI'OC CI1O

Oco6oe 3HaueHne yueOHbIN peaAMET UMEET IpHU (OPMUPOBAHUU U PA3BUTUHU
O0IIMX ¥ NPOPECCHOHANTBHBIX KOMITETEHIIHI.

OK 1. IloHumarp CymIHOCTh M COLMAJIBbHYI0 3HAYMMOCTh CBOEH Oyyiiei
npodeccuu, MposIBIATh K HEW yCTOMUMBBIA UHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO AESTENbHOCTh, BHIOMPATH TUIIOBBIE
METO/Abl M CIOCOObI BBIMNOJHEHUS NPO(PECCHOHANBHBIX 3a/lay, OLEHUBATH HX
() PEeKTUBHOCTD U KA4€CTRO.

OK 3. [IpuHrmaTh penieHus B CTaHAAPTHBIX U HECTAaHAAPTHBIX CUTyalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisITh MOUCK M UCTIOJIb30BaHUE MH(GOPMAIIHH, HEOOXOUMOM
111 3PEKTUBHOTO BBINOJHEHUS MPO(PECCHOHANBHBIX 33]1a4, MPO(PECCHOHATIBEHOTO
Y JIMYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBaTh MHGHOPMAILIMOHHO-KOMMYHHUKAILIMOHHBIE TEXHOJIOTHH B
poheCCUOHATIBHON JIEATEIIBHOCTH.

OK 6. PabGortath B KOJUIGKTMBE M KOMaHjae, d(PQPEKTUBHO OOMIATHCS C
KOJUJIEraMH, PYKOBOJICTBOM, OTPEOUTEISIMH.

OK 7. bpats Ha cebsi OTBETCTBEHHOCTh 3a pPabOTy YJICHOB KOMAaH/IbI
(MOJYMHEHHBIX ), PE3YJIbTAT BHIIOJHEHUS 3a/IaHUN.

[IK 1.1. OpranuzoBaTh SKCIUTyaTalMl0, TEXHUYECKOE OOCITY>KMBAHHE MU
PEMOHT U3JEIHUI TPAHCIIOPTHOTO AJIEKTPOOOOPYI0BAHUS U ABTOMATUKH.



I[IK 1.2. KoHTposmpoBaTh XOJ M KadyeCTBO BBINNOJHEHUS pabOT Mo
TEXHUYECKOMY OOCTY>KUBAHHUIO U PEMOHTY TPAHCIIOPTHOTO AJIEKTPOOOOPYI0BAHUS
Y aBTOMATHUKH.

[1IK 2.1. Opranu3oBbIBaTh pabOTy KOJIJIEKTUBA UCIIOTHUTEINIECH.

[1K 2.2. [InanupoBaTh 1 OPraHU30BBIBATH IPOU3BOICTBEHHBIE PAOOTHI.

[1K 2.3. BeiOupaTh onTUMaNbHbIE PEIICHUSI B HECTAaHIAPTHBIX CUTYAIIUSIX.

[1K 2.4. KoHTpoupoBaTh U OIICHUBATh KAY€CTBO BBIMOJHIEMBIX PadOT.

[1IK 2.6. O6ecrnieunBaTh COOIIOICHUE TEXHUKH O€301TaCHOCTH Ha BBEPEHHOM
MIPOU3BOJICTBEHHOM y4aCTKE.

[1K 3.3. BeINOJHITE ONBITHO-3KCIIEPUMEHTAIbHBIE pA0OTHI IO COKPAIIECHUIO
CPOKOB pPEMOHTA, CHUKEHHIO CEOECTOMMOCTH, MOBBIIICHUIO KayecTBa padoT U
pecypca aeTanei.

[IK 3.4. Odopmiasith  KOHCTPYKTOPCKYIO U  TEXHOJOTUYECKYIO
JOKYMEHTAIHUIO.

B pamkax mporpamMmbl y4yeOHOTO MpeaMeTa 00y4arolMMUCS OCBAaUBAIOTCS
mnuHoctHele (JIP), meranpenmerneie (MP) u mpeamerHsle st 0a30BOro u
yriryonenHoro ypoBHen uzydeHusi (IIP6 u IIPy) pe3ynbTaThl B COOTBETCTBUU C
tpedoBanusimu OI'OC COO.

JIP8 — cpopMUPOBAHHOCTh POCCHUICKON TIpakIaHCKOW WICHTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
PoauHo, ropoctu 3a CBOM Kpal, CBOXO PoJIMHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsAIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

JIP14 — oco3HaHMe JIMYHOTO BKJIJa B MOCTPOEHUE YCTOMYMBOTO OYyIIIEero;

JIP16 — - scTeTMyeckoe OTHOUIEHWE K MHPY, BKIIOYAs ICTETHKY ObITa,
HAy4YHOTO U TEXHUYECKOr0 TBOPUYECTBA, CIOpPTa, TPyJa U OOIIECTBEHHBIX
OTHOIIICHUI;

JIP23 — TrOTOBHOCTH K Tpydy, OCO3HAaHUE LIEHHOCTH MAaCTEpPCTBa,
Tpyaoar00ue;

JIP24 — TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKON U

COLIMAJIbHOM HANpaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATh H
CaMOCTOATENLHO BBIMOJIHATH TaKyIO J€ATEIbHOCTD;

JIP25 — uHTepec k paznuyHbIM chepaMm npodhecCHoHaNTBHON AeSITEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIA BBHIOOp Oyaylield Mpoeccuu U peaan30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

JIP26 — TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPA30BAHHIO HA
MPOTSIKCHUN BCEU KU3HH;

JIP30 — yMeHHe TMPOTHO3UPOBATH HEOJATONPHUATHBIC DKOJIOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUMN, IPEOTBpAIIaTh UX;



JIP33 — COBEpIIIEHCTBOBAHHUE S3BIKOBOM M YHUTATEILCKOM KYyJIbTYPhl Kak
CpelICTBA B3aUMOAECICTBUS MEXIY JIOJbMHU U MTO3HAHUS MHUPA;

JIP34 — oco3HaHHME UEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH
OCYILECTBIIATH IPOEKTHYIO ¥ UCCIIEN0BATENBCKYIO IEATEIIbHOCTh HHANBUAYAIBHO U
B rpyMIIE.

MP1 — camocTtosarensHo (GopMyJIHpOBaTh U aKTyaJU3UpPOBATh MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBnuBaTh CYLIECTBEHHBIM NPU3HAK WM OCHOBAHUS JJIS
CpaBHEHUS, KiacCU(pUKAITUU 1 0000IIEHNS;

MP3 — onpenenars nenu IeaTeIbHOCTH, 3a1aBaTh IapaMETPbI U KPUTEPHUH UX
JOCTH)KEHHS,;

MP4 — BBIABIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

MPS5 — BHOCHTBH KOpPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
PE3yIbTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM 1E€ATEIBHOCTH;

MP6 — pa3BuBaTh KpEaTWBHOE MBIIIJIEHUE NPU PEIICHUH KU3HEHHBIX
npo0JieM;

MP8 — criocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY MOUCKY METOJ0B
pelIeHus NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHBbIX METO/I0B IMO3HAHUS;

MP10 — ¢opMupoBaHrne HAy4HOTO THUIIa MBIIUICHUS, BJIAJCHUE HAyYHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMH ITOHATHUAMH U METOJAMU;

MP12 — BBIABIATP NPUYMHHO-CIEACTBEHHBIE CBA3M M AKTYaJIM3UPOBATH
3a/ladyy, BBIABUTaTh THUIOTE3y €€ pEeHIeHUs, HaxXOAUThb AapryMEHThl IS
JTI0Ka3aTelIbCTBa CBOUX YTBEPKJIECHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PELLICHUS;

MP13 — aHanu3upoBaTh NOJYYEHHBIE B XOA€ PEUICHUS 3aa4M PE3YJIbTATHI,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP15 — paspabaTpiBaTh IUIaH pEHICHHS TPOOJEMBI C y4EeTOM aHaju3a
MMEIOIINXCS MaTEPUAJIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

MP16 — oCymiecTBISITh ILIEJEHANPABICHHBIM MOUCK IEPEHOCa CPENCTB U
croco0o0B JIEUCTBUS B MPO(PECCHOHATEHYIO CPEY;

MPI17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEJIBHYIO M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MP18 — ymeTh HHTETpUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

MP19 — BblgBUTaTH HOBBIE HJIEW, NpEMJIaraTb OPUTMHAIBHBIE MOAXOABI U
peLIeHus

MP21 — BnageTh HaBBIKAMHM TOJyYeHHs WH(OpMAUU HU3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTENIBHO OCYIIECTBIISITh TOUCK, aHAJIN3, CACTEMATHU3ALUIO U
MHTEpHpETaLniO HHPOPMALIMK PA3IMYHBIX BUJIOB U (GOPM MPEACTaBICHUS;



MP28 — BrafieTh pa3iaMuHbIMU crIoco0aMu OOIIEHUS U B3aUMOJACHCTBYS;

MP30 — pa3BepHyTO U JIOTUYHO H3JIaratb CBOK TOYKY 3pEHUSI C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHuMare W MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW H
VHAMBUYyaIbHON pa0oThI;

MP33 — npuHMMAaTh LEIH COBMECTHOM ACSATEIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpeneniaTb pojad € yYeTOM MHEHUH YYaCTHUKOB OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThI;

MP36 — KOOpAMHUPOBATH W BBINOJHATH pabOTy B YCIOBUAX PEATBHOTO,
BUPTYaAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

MP37 - OCyleCTBIATh TNO3UTUBHOE CTPATETMYECKOE IOBEACHUE B
pPa3IMYHBIX CHUTyalUsiX, MPOSBIATH TBOPYECTBO M  BOOOpa)keHHE, ObITh
VHULMATUBHBIM

MP38 — caMOCTOSITEIBHO OCYIIECTBIIATh ITO3HABATEIIBHYIO JIESITEIBHOCTD,
BBISIBJIATH NPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTeIbHON NE€ATEIHOCTH U )KU3HEHHBIX CUTYyalUsX;

MP39 — caMOCTOATENBHO COCTaBJIATH IJIAH PEIICHHS MPOOJIEMBI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTEHUIH;

MP42 — penatb OCO3HaHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 32 PEILICHHUE;

MP46 — BnaaeTh HaBbIKAMM IO3HABATEJIbHOW pedIEKCUU KaK OCO3HAHUSA
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHHM

MPS55 — npuHMMaTh MOTHBBI M apryMEHTBI APYTHUX JIFOAECH NPU aHAIU3E
PE3YJIBTATOB JIEATEIBHOCTH;

MP56 — nmpuzHaBath CBO€ MPaBo M MPABO APYTHUX JHOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CHOCOOHOCTH TMOHMMAaTh MHUP C TO3UIUU APYroro
4eJIoBeKa

I[TP61 copmMupOBaHHOCTH MPEACTABICHUM O POIM U MecTe (PUBUKU U
aCTPOHOMUU B COBPEMEHHOM HAy4YHOM KapTHHE MUPA, O CUCTEMOOOPa3YIOIIEH pOIH
(GU3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCHUUCKMX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pAa3BUTHE HAYKHU;
NOHMMaHHWE (PU3UUYECKOW CYIIHOCTH HAOJIOJAaeMbIX SBICHUNH MHUKpPOMHPA,
MakpoMupa W MeEramMupa; I[OHHMaHHE pOJM AaCTPOHOMUU B NPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa W JAJbHEHMIIEM HAyYHO-TEXHUYECKOM pPa3BUTHH, POJIU
¢bu3uku B (OPMUPOBAHUU KPYTro3opa U PyHKIHMOHAIBHOW IPaMOTHOCTH Y€JIOBEKa
JUTSL peLIEHUs] TPaKTUYECKUX 3a]1ay;

[1P62 chopmMupoBaHHOCTH YMEHMH pacro3HaBaTh (U3MYECKUE SIBICHUS



(mponiecchl) U OOBACHATH MX HA OCHOBE M3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE JBIKEHNE, CBOOOHOE TTAJICHHE TEJl, IBIKCHUE
M0 OKPYKHOCTH, WHEPIUS, B3aWMMOJCHCTBHUE TeJ, KoJeOaTeIIbHOE JIBUKCHUE,
pE30HAHC, BOJHOBOE ABMXKeHUE; nuddys3us, OpPOyYHOBCKOE ABMXCHHE, CTPOCHUE
KUIKOCTEH W TBEpABIX Tel, H3MEHeHue oObeMa Teln TMpH HarpeBaHUU
(oxJnaxxJaeHuun), TEIUIOBOE paBHOBECHE, HUCIMApEHUE, KOHJCHCAIMs, IUIABJICHUE,
KpUCTAJUTA3alUs, KUIICHUE, BJIAXKHOCTh BO3[yXd, CBS3b CPEAHEN KHUHETHYECKOU
HHEPTUU TEIUIOBOTO ABUKEHUS MOJIEKYJI C aOCOTIOTHOM TeMIlepaTypoil, MOBBIILICHUE
JABJICHUS] Ta3a IMpPU €ro HarpeBaHUU B 3aKPBITOM COCYJZIe, CBSA3b MEXKIY
napaMeTpaMM COCTOSIHMS Ta3a B H30Mpolieccax; dJeKTpu3alus  Tel,
B3aMMO/ICHCTBUE 3apsiiOB, HAarpeBaHWE NPOBOJHMKA C TOKOM, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PAaCIpOCTPAHEHUE CBETAa, OTPAKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alMs CBETa, JUCIEPCUS  CBETa;
dboToanekTpudeckuii 3p(HEeKT, CBETOBOE JaBJIICHUE, BOZBHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAsI paJINOAKTUBHOCTb;

[IPG3 BnazeHWe OCHOBOIONATAOIIUMHA (UINYECKUMHU TOHATUSAMU U
BEJIMYMHAMH, XaPaKTEPU3YIOMUMU (U3MUECKHE TMPOIEeCcChl (CBA3aHHBIMU C
MEXaHMUYECKUM  JBWKEHHEM,  B3aUMOJACHCTBHEM  TEJI,  MEXaHUYECKUMU
KOJICOAHUSIMU W BOJIHAMU;, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHEM  BEIECTBA,
TEIUIOBBIMH MPOIIECCAMH; STIEKTPUUECKUM U MAarHUTHBIM MOJISIMU, SJIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJICOAHUSIMUA U BOJIHAMH; ONTUYECKUMHU SIBIICHUSIMU;
KBAaHTOBBIMU  SIBJICHUSMHM, CTPOGHHEM  aroMa W  aTOMHOrO  sijpa,
PaIMOaKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIIOJAralollMMU  aCTPOHOMUYECKUMU
MOHSATUSIMU, TIO3BOJIIIONIUMU XapaKTepU30BaTh MPOIECCHl, MPOUCXOJAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXXTaJaKTUYECKON cpejie; ABUKEHIE HEOECHBIX
TEJI, BOJIIOIIMIO 3Be3]1 M BeeaeHnHo;

[IP64 BmameHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMHU (3aKOH
BcemupHoro Ttsarotenusi, I, II wm III 3akonbl HpOTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON DHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUN CYNEPIO3UIUN
CUJI, IPUHIUMIT PABHONPABHOCTH WHEPIUATIBHBIX CHUCTEM OTCUETa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHbBI, MEPBBIM 3aKOH
TEPMOJMHAMUKHU; 3aKOH COXPaHEHUS JIEKTPUUECKOr0 3apsiia, 3akoH KyloHa, 3akoH
OMma js yuyacTka 1enu, 3akoH Oma i MOJHOM 3JIEKTPUYECKOM IENU, 3aKOH
JIxoyns - JleHua, 3aKOH SJEKTPOMAarHATHOM HWHAYKUHH, 3aKOH COXPAaHEHUs
DHEPIruM, 3aKOH NPSIMOJIMHEHHOI0 paclpOCTpaHEHUs] CBETa, 3aKOH OTPa)KEHUs
CBETa, 3aKOH IMPEJIOMIICHUS CBETA; 3aKOH COXPAHECHUS SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHHUs OJJIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUs



MacCOBOT0 YHClia, OCTYJIaThl bopa, 3aKOH paJIMOaKTUBHOTO paciajia); YyBEpEeHHOE
WCITOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH TIPH aHaIn3e (PU3NUECKUX SIBJICHUN U
MPOIIECCOB;

[TP65 yMeHme yduTHIBATh TPAHUIIBI MPUMEHEHHS] M3yYCHHBIX (DH3NIECKUX
MOJIeJIei: MaTepuaabHas TOYKa, HHEepIMaabHas CUCTeMa OTcUeTa, ucalbHbIN ras;
MOJICIM CTPOSHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCHHBIM AJICKTPUUCCKUM
3apsij, sJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siipa MpU PEIIeHUN
buznyecKux 3a1ady;

[IP66  BnajmeHWe  OCHOBHBIMH  METOJAMH  HAy4YHOTO  TIO3HAHWUS,
UCIOJB3YEMBbIMU B (DU3UKE: MPOBOAUTH TMPSMbIE M KOCBEHHBIE HW3MEPEHUS
(bU3MYEeCKUX BEIIMYWH, BHIOWpAs ONTHMAIBHBIA CIIOCOO M3MEPECHUSI U WCIIONB3YS
M3BECTHBIC METOJIbI OIICHKH MOTPEITHOCTEN U3MEPEHUM, MPOBOUTh UCCICAOBAHNE
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TNPSIMBIX H3MEPEHUH,
OOBSCHATH MOJYYCHHBIC PE3YyJIbTAThI, UCIONB3YsT (PU3MUECKHE TEOPUH, 3aKOHBI U
MOHATUSI, W JelaTh BBIBOJBI; COOMIOJATh IpaBuia OE30MaCHOr0 TpyJa IpHu
MPOBEJCHUU HCCIICIOBAaHUN B paMKaXx y4eOHOro JHKCIepUMEHTa U Yy4eOHO-
MCCIIEIOBATENbCKOM AESTEILHOCTH C UCIOIB30BaHUEM ITU(POBBIX U3MEPUTEIIBHBIX
YCTPOUCTB U 1a00OpaTOPHOTO 000PYI0BaHUS; CPOPMUPOBAHHOCTH MPEICTABICHUN
0 METOJIax MOJYy4YCHHU HAyYHBIX ACTPOHOMUYECKUX 3HAHUI;

[IP67 chopmMupoBaHHOCTh YMEHHS pEIIATh pPACUETHBIEC 3a/Jauyd C SIBHO
3aJlaHHOM (PU3HUECKON MOCIIBIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIUIIBI; Ha
OCHOBE aHaJIh3a YCIOBUS 3aJaydl BHIOMpPATh (PU3MUECKYIO MOJEINb, BBIJCISTH
dbuznyeckre BeIMUUHBI U (DOPMYJIbI, HEOOXOAUMBIC ISl €€ PEIICHUs, TPOBOJAUTh
pacyeThl U OIIEHUBATh PEAIbHOCTD MOTYUYEHHOT0 3HAaUeHUS (DU3UYECKOM BEIMUUHBI;
pemaTh KayeCTBEHHBIC 3aJlaud, BBICTpaWBas JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJICHHN ¢ OMoOpod Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCcKHe ABIICHUS,

ITP68 chopMuUpOBaHHOCT, YMEHHSI TMPUMEHSTH ITOJTYUYCHHBIC 3HAHUS IS
OOBSICHEHUS YCIOBUM MNpOTEKaHUs (PU3HYECKUX SBJICHUH B MNPUPOAE U JUISA
MPUHATHUS TPAKTUYECKUX PEIICHUN B TMOBCEIHEBHON >KU3HU MJi1 OOeCcTedeHUs
0€30MacHOCTH TIpu  OOpalieHud C OBITOBBIMH NPUOOpAaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpAHEHUS 3J0POBbsI U COOIIOJICHUS HOPM SKOJOTHYECKOIO
MOBEJICHUSI B OKpY’XKalOIeW cpeje; MOHMMAaHUE HEOOXOJUMOCTH MPUMEHEHUS
JOCTHKEHUM (PU3HKN U TEXHOJIOTHI JUIS PAllHOHAIBHOTO IIPHUPOIOIOIH30BAHUS;

ITP6Y9 cdhopmMupoBaHHOCTH COOCTBEHHOW TIO3HMIIMM I10 OTHOIICHUIO K
buszndeckoil uWHPOpPMANIUU, TOJIYy4aeMOM W3 Pa3HBIX HWCTOYHHKOB, YMCHHM
UCIIOJB30BaTh  HUGPOBbIE TEXHOJOTUU IS TIOMCKA, CTPYKTYpPUpPOBaHUS,
WHTEpIIpETAlUK U MPEICTABICHUS YUeOHOW U HayYHO-TIOMYJIIPHOU HH(pOpMAIUK;
pa3BUTHE YMEHUI KPUTUUECKOTO aHau3a MojiydyaeMoi nH(popMaimu;



[IP610 oBnagenwe ymeHUs MU padOTaTh B TIPYIIE C BBINOJIHEHUEM
Pa3TUYHBIX COIMATBHBIX POJICH, IJIAHUPOBATh PAOOTy TPYMIbBI, PAIMOHAIBHO
pacrpenensiTh AesITeIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsAX, aJeKBaTHO OLICHUBATH
BKJIQJT K&KIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI;

[Pyl cdopMUpOBaHHOCTH MOHUMAHHUSA POJIU (PU3UKH B SKOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COIMAIBbHOM M ATHYECKOW cdepax NesSTebHOCTH YEJIOBEKa;
posid ¥ MecTa (PU3MKK B COBPEMEHHON HAay4YHOW KapTHUHE MUPA; POJIU aCTPOHOMUU
B IPAKTUYECKOW AECATEIbHOCTH YEJIOBEKA U JAJbHEUIIEM HAyYHO-TEXHUYECKOM
pa3BUTHUH,

[IPy2  chopMuUpOBaHHOCTH  CHUCTEMbl  3HaHMM O  (PUBUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, NEHCTBYIONIMX HA YPOBHSIX MHUKPOMHUPA,
MakKpoMupa M Merammpa, Mpe/ICTaBICHUA O BCeOOIeM XapakTepe (PU3NYECKHUX
3aKOHOB; MPEJCTaBICHUN O CTPYKTYpEe IMOCTPOCHUSI (PU3UYECKON TEOPUHU, UTO
MO3BOJUT OCO3HaTh pOJIb (YyHIAMEHTAIBHBIX 3aKOHOB U MPHUHIUIIOB B
COBPEMEHHBIX IMPEJCTABICHUSAX O MPUPOAE, IMOHATh TI'PAHUIBI MPUMEHUMOCTH
TEOpUl, BO3MOXKHOCTU HX MPUMEHEHHS MJIsI ONHCAHUS €CTECTBEHHOHAYYHBIX
SABJICHUMN U TTPOIIECCOB;

[IPy3 cdopMupoBaHHOCTb YMEHHUS pPa3jINyaTh YCIOBUS NPUMEHHUMOCTH
Mozeneld (U3MYECKUX TeNl M MPOIECCOB (SBJICHHI): HHEpIUaIbHas CUCTEMa
oTcueTa, MaTepHalibHasi TOUKa, PABHOYCKOPEHHOE JIBKEHUE, CBOOOIHOE TaJICHUE,
a0CoJIFOTHO ympyras aedopMaius, aOCOIOTHO YIPYroe U adCOJIOTHO HEYIPYyroe
CTOJIKHOBEHHMSI, MOJICJIEH rasa, *HUJAKOCTH U TBEPJOro (KpHUCTAUIMYECKOr0) TeJa,
MJICAJIbHOIO T'a3a, TOUYEYHBIN 3apsil, OAHOPOIHOE DIIEKTPUUIECKOE MOJIE€, OTHOPOJIHOE
MarHuTHOE TMoJie, TapMOHUYECKHE KoJieOaHMs, MaTeMaTUYECKUN MasTHUK,
UJeadbHbIA  TPYXKUHHBIM  MasiTHUK, TapMOHUYECKHUE BOJIHBI, HJeaJbHbBIN
KoJieOaTenbHbIM KOHTYp, TOHKasl JIMH3a; MOJeJied aroMa, aTOMHOIO sjapa u
KBAHTOBOM MOJICJIU CBETA;

[TPy4 chopMUpOBaHHOCT yMEHUSI OOBSICHATH OCOOEHHOCTH TPOTEKAHUS
bu3nYecKuX SIBICHUN: MEXaHHUYECKOE JBUKEHHUE, TEIJIOBOE JABUKEHUE YaCTHIL
BEILIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JIBIXKeHUE, MU dy3usi, ucnapeHue,
KUTNIEHWE W KOHJCHCAlMs, IUJIABJICHWE W KPUCTAJIU3alus, HalpaBJIEHHOCTb
TeIionepeaay, dJEKTPU3alMd TeJd, OSKBUIOTCHIMAIHHOCTH TOBEPXHOCTU
3apsDKEHHOTO  MPOBOJIHUKA, DJICKTPOMATHUTHOM HMHIYKIIMH, CAaMOWHAYKIIWU,

" "

3aBUCHUMOCTH  COMNPOTHUBIICHUS MOJYNPOBOAHUKOB "p-" u '"n-tumoB" oT
TEMIIepaTyphl, pe30HaHCca, HWHTepPepeHInn BOJH, IU(PAKINK, IUCIIEPCHUH,
MOJIHOTO BHYTPEHHEro oTpaxeHus, Qororddexrt, Gunueckne MPUHIIUATIBI
CIIEKTPAJIbHOTO aHaiu3a W paboThl Jazepa, "anbda-" u "Oeta-" pacmansl sjaep,
raMma-u3aydeHue saep;

[IPy5 cpopMUpOBaHHOCT, YMEHHUW MPUMEHSATH 3aKOHBI KIACCUYECKON



MEXaHUKHU, MOJEKYISIPHOH (QU3UKKM W TEPMOAMHAMHUKHU, DJIEKTPOJUHAMUKH,
KBaHTOBOW (DM3WKHU IS aHAIHM3a ¥ OOBSICHEHUS SIBJICHUN MUKPOMHUpPA, MAaKPOMHUPA
¥ MEramMupa, pa3audarh yCIOBUs (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, TOHMMAaTh BCEOOIMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpPAaHECHHUS MEXAHUYECKOW DHHEPTHM, 3aKOH COXPAHEHUS HWMIIYJIbCAa, 3aKOH
BCEMUPHOTO TATOTEHUs, IEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUs
ANEKTPUUECKOTO 3apsja, 3aKOH COXpPAaHEHUS OJHEPruu) U OrPaHUYEHHOCTh
WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (DU3UYECKUE IMPOIIECCHI,
WCIOJIb3Yys OCHOBHBIC MOJIOKEHUS, 3aKOHbI U 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIIBI KHHEMATHKU PABHOYCKOPEHHOTO JIBHKEHUS,
npeoOpa3oBanus ['amwiest 1Jiss CKOPOCTH W TepeMeNeHus, Tpu 3akoHa HpioToHa,
MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUS HUMITyJlbca M MEXaHUYECKOW DHEpPruu, CBs3b paOOThl CHIIBI C
M3MEHEHUEM MEXaHUYECKON DHEPIuH, YCIOBUS PABHOBECUS TBEPAOIO TEIA; CBS3b
JIaBJICHUsI WJICAJIBHOIO ra3a CO CpeAHEd KUHETHUYECKOW DSHEPruer TEIIOBOIro
JBWKCHHUSI M KOHUEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO
CpEeIHEN KUHETUYECKON SHEPTrUei €ro YacTHll, CBSI3b JIABJICHUS UICAITBHOTO ras3a C
KOHIICHTpAIIMEXW MOJIEKYJ W €ro TeMIlepaTypod, YypaBHEHUE MeHeneena-
Kianeitpona, mepBblil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPrud B
TEIUIOBBIX MPOLECCAX; 3aKOH COXPAHEHUS JJIEKTPUUECKOTO0 3apsiia, 3aKkoH KynoHa,
IMOTEHIIMAJIBHOCTh  JJIEKTPOCTATUYECKOTO  IOJIA, IPUHLMUII  CYyNEPIIO3ULUU
ANEKTpUYECKUX Tosel, 3akoHa KyioHa; 3akoHsl OMa i ydacTKa LENH U s
3aMKHYTOM JJIEKTPUYECKOM 1IENH, 3aKOH J[)xoyms-JIeHna, 3aK0H 3JEKTpOMarHUTHOM
MHIYKUWH, NpaBuiio JIeHia, mocTyiaTel COENUAIBHON T€OPUU OTHOCHUTEIBLHOCTH
OiHmTeliHa, ypaBHeHHe OWHIITeHHA 11 (potosddexra, mepBbli U BTOpOH
nocTyiatel bopa, npuHIMN HeomnpeaeneHHocTu ['eizenOepra, 3aKOH COXpaHEHUS
3apsia, MaCCOBOIO YKCIIA U SHEPTUH B SJIEPHBIX PEAKLIUIX, 3aKOH PAJMOAKTUBHOTO
pacraja;

[IPy6 chopmMupoBaHHOCTH YMEHHM TPUMEHSATH OCHOBOIMOJIATAIONINE
ACTPOHOMHMYECKHUE TOHSTHUS, TEOPUM U 3aKOHBI IS aHaIu3a U OOBSCHEHUS
(bU3nYECKUX MPOLIECCOB MPOUCXOAIINX Ha 3BE3/laX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJaKTUYeCKOM Ccpeje; JABUXKEHUSI HEOECHBIX TeJ, SBOJIIOIUU 3BE3l U
Bcenennoi;

[IPy7 cdopMHpOBaHHOCT, YMEHHH HCCIEIOBAaTh W  aHAJIU3UPOBATH
pasHoOOpa3Hble (PU3HYECKHE SBJICHHS M CBOWCTBA OOBEKTOB, IPOBOIUTH
CaMOCTOATEILHBIC UCCIEAOBAHNS B PEANTbHBIX U JTA0OPATOPHBIX YCIOBUSIX, YATAThH
U aHAJIM3UPOBATH XapPaKTEPUCTUKU MTPUOOPOB U YCTPOMCTB, OOBICHATH MPUHIIUTIIBI
UX paboThl;

[TPy8 chopmMupoOBaHHOCTH MPEACTABICHUN O METOJAX MOJYyUYCHUS] HAyUHBIX



ACTPOHOMHUYECKUX 3HAHUH; BIaJICHUE YMEHUSIMH CAaMOCTOSITENBHO (DOPMYIUPOBATh
LEeJdb MCCIENOBAaHUs (MPOEKTa), BBIABUIATh THUIIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOIIOJNAraloMMX (PU3UUECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, MPOBEPATH HUX
HKCMEPUMEHTAIBHBIMU CpPEACTBAMH; IUIAHUPOBATh M MPOBOAUTH (HU3HUYECKUE
HKCIIEPUMEHTHI, OINHUCHIBATh W aHAJU3UPOBATH MOJYYCHHYIO MPU BBINOIHECHUH
IKCIIEpUMEHTa  WH(OpPMAIUIO, OMNpPENEesaTh  JOCTOBEPHOCTh  IMOJIYYEHHOTO
pe3ybTaTa;

[IPy9 chopmMupoBaHHOCTb YMEHHMsI peIllaTh PACUETHBIE 3aJla4yd C SIBHO
3aJJTaHHOM W HEABHO 3aJaHHOW (PU3WYECKOM MOJENIbIO: HAa OCHOBAHMM aHaJIM3a
yCIIOBUSL BBIOMpaTh (U3MYECKUE MOJIEIH, OTBEYAIOIIME TpeOOBaHHUSIM 3ajauu,
IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIATHI (PU3NUIECKUX TEOpUi
IpU UCIHOJIb30BAHUM MATEMAaTUYECKHX METOJOB pEIICHUs] 3aJad, IPOBOJUTH
pacyeTbl Ha OCHOBAaHUU HMMEIOUIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YJbTAThl U
KOPPEKTUPOBATh METOJbl PEUICHUS C YUYETOM IOJYyUYEHHBIX PE3yJIbTaTOB; PEIlaTh
KayeCTBEHHbIC 3aJaud, TpeOyrollue MPUMEHEHHUsS 3HaHUM W3 pa3HbIX pa3zesioB
MIKOJIFHOTO Kypca (PU3WKH, a TakKe MHTETPAllMUd 3HAHWWA U3 APYTUX MPEAMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA: BBICTPAUBATh JIOTHUECKYIO LEMOYKY PacCyKICHHUM C
OMOPOW Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PUBHUYECKUE SIBICHUS;

[IPy10 chopmMupoBaHHOCTH YMEHHH aHAIMW3UPOBATh U  OILICHUBATh
NOCJIEACTBUSI OBITOBOM U MPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBA3AHHOM €
¢u3nyecKuMu  TpoleccaMH, C TO3ULUNA  JKOJOTMYECKOM  OEe30MacHOCTH;
MPEACTABICHUM O PalMOHAJIBLHOM MPUPOJIONOIB30BAaHUHN, a TaKXKe pPa3zyMHOM
WCIIOJIb30BAaHUU JOCTHXKEHUW HAYKH M TEXHOJIOTHH AJid JajbHEWIIEro pa3BUTHS
YEJI0BEUECKOro 00IIEeCTBa,;

[IPyll oBnageHue pa3iuyHbIMU crioco0aMu paboThl ¢ uHMOpMauei
(bu3MUecKoro couepkaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTHM, pa3BUTHE YMEHUN KPUTHUECKOTO aHaJIM3a U OLIEHKH JIOCTOBEPHOCTHU
noJiy4aemMoi uHopmanuu;

[IPy12 oBnajeHwe OpraHU3alMOHHBIMA W TIO3HABATEILHBIMU YMEHHUSIMHU
CaMOCTOATEILHOTO NPHOOPETEHHs] HOBBIX 3HAHMM B TPOLIECCE BBITOJIHEHUS
MPOEKTHBIX U YU€OHO-UCCIEIOBATEIbCKUX PAd0T, YMEHUAMH pabOTaTh B TPYIINE C
BBINIOJIHEHUEM Pa3JIUYHbIX COLMAJIBHBIX pOJIEH, MIaHUPOBaTh PadOTy TIPYMIIbI,
pallMOHANBHO  pACTpPENENsITh JEATeIbHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJICKBaTHO OIICHWBATh BKJIQJ KaXJOTO0 W3 YYACTHUKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMoil MpoOIeMbl;

[1Py13 cdopmupoBaHHOCT, MOTHMBAaLMU K Oyaymied mnpodecCuoHaIbHOU
JEeATEIbHOCTH 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

OO6BeM 00pa3oBaTebHON MPOTpaMMbl YI4EOHOTO TIpeaMeTa cocTasisier 166
yacoB. O0s3aTebHas ayJuTopHas Harpy3ka — 160 yacos.



Conepxanre y4eOHOro mpeMeTa BKII0YAET CIASAYIONUE pas3iesbl.

Beenenue. Ou3nka u METOABI HAYYHOTO MO3HAHUS

Pazgen 1. MexaHnuka

Paznen 2. MonexynsipHast pusuka u TepMOIMHAMUKA

Paznen 3. DnexktpoauHamuka

Pasnen 4. Kosebauus 1 BOJIHEBI

Pa3pen 5. Ontuka

Paznen 6. KBanroBas dusuka

Paznen 7. Ctpoenne Beenennoit

Nzyuenune obmeobpazoBarenpHoro yueonoro npenmera OOIly.11 dusuka
3aBepIaeTCs MOIBEICHUEM UTOTOB B (popMe 3K3aMeHa B paMKax MPOMEKYTOUHON
aTTectanuu cTyaeHToB B nmpoiecce ocoenust OITOIT CIIO.



