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PacnpegeneHne 4acoB AUCLMMINHBI MO Kypcam

Homepa Kypcos
Bup, 3aHsTWIA 1 2 3 4 5 ViToro
yn PMA, yn PMA, yn PO yn PMA yn PMA, yn PMA,
Nekyun 10 10 10 8 20 18
JTabopatopHble 10 15 4 4 14 19
MpakTnyeckune 8 8 8 8 16 16
B TOM umncne nHT. 6 8 4 4 10 12
Yacbl Ha KOHTPO/b 9 4 4 13 13
KCP
Ay[. 3aHATMSA 28 28 22 22 50 53
Cawm. paboTa 71 71 82 82 153 153
WToro 108 117 108 108 216 216




1. LEJI OCBOEHUA ANCLUNTININHDBI

1.1 | OcHOBHas Lie/b U3YYEHUS AUCLMMINHBL «TEMNNIOMacCOOBMEH» - TEOPETUYECKY W MPAKTUYECKU NOATOTOBUTDL BYayLLMX
GakasaBpoB B paMKax MosyyYeHrs UMK 3HaHW MOOCHOBHbLIM 3aKOHaM MOMy4YeHws, NpeobpasoBaHus, Nepefayn TenoBOA
SHEPrumn, YMEHWIO NMPOM3BOANTb PACYUETbI MO ONPeAENeHNI0 MHTEHCMBHOCTM Nepeaayn TeN0Thbl U Macchbl PasfIMUHbIMU
(hM3NYECKMMU CNIOCOGAMU /15 UCTIONb30BAHUM UX B 06/1aCTV Peann3aLm 3HeProcbeperatoLLx TEXHOMOT M.

2. MECTO AncCumriHbl B CTPYKTYPE OOI1

Linkn (pasgen) OOM: bl1.b

2.1| Tpe6oBaHUs K NpeaBapuTe/IbHOM NMOArOTOBKE 06YyUatoLLIEerocs:

2.1.1 | AncumnnmnHa 6asvpyeTcs Ha Kypcax : «Pusmnka», «Martemartnkar»,«TeXHUYecKas TepMoguHaMuKar» 1 «Fuapasnmka».

2.2 | AncupnnnHbl U NPaKTUKK, AN1s1 KOTOPbIX 0CBOEHWE faHHON AUCUMNIMHBI (MOAYNs) HEO6X0AMMO KakK
npeaLLecTBYHOLLge:

2.2.1 | 3HaHMs, NoMyYeHHbIe MPU OCBOEHMMN M3YYaeMoii AUCLUMUNINHBI, HEOOXOANMbI 411 U3YUEHWS NOCNEAYIOLMX ANCLMIANH!
«3JHEprocbepeXKeHve B TEMIOIHEPreTUKE, TEMIOTEXHUKE U TEMIOTEXHOMOMMAX», «/ICTOUHMKAX 1 cucTeMax
TENNOCHa6XeHNs», «TennoMaccoobmMeHHOe 060PY/10BaHE», «DHEProcoepeXkeHre NPOMbILLIEHHbIX NPeANPUSTUR»,
«3HeprocbepexkeHre Ha 0bbekTax XKKX», a Takke Npu NoAroTOBKe UX BbIMYCKHOW KB/IM(PMKALMOHHON paboTbl 1 B
6yayLieli npotheccMoHanbHOM AeATENbHOCTU B 061aCTy 3HeprocbeperatoLLmMx TEXHOMOMMIA MPOMBILLAEHHbIX
NPeANPUATLIA, 30aHNIA 1 COOPYXKEHWIA.

3. KOMMETEHLMM OBYYAIOLLEFOCSH, ®OPMUPYEMBbIE B PE3Y/IbTATE OCBOEHUSA AVCLINM/INHBI
(MOLYNS)

OlMK-2: cnoco6HOCTLI0 EMOHCTPUPOBaTL 6a30Bble 3HAHWUS B 061aCTU eCTECTBEHHOHAYUHbIX AUCUMMNH, TOTOBHOCTbIO
BbISIBMISATb ECTECTBEHHOHAYUHYIO CYLLLHOCTb NMP06/ieM, BO3HMKAOLLMX B X04€e NPOecCUOHasIbHOM AeATeNbHOCTH;
NMPUMEHSITL ANS UX Pa3PeLLEHUs] OCHOBHbIE 3aKOHbI eCTECTBO3HAHMS, METOAbI MATEMATMNUECKOro aHa/nsa 1
MOZJENMPOBaHNSI, TEOPETUYECKOO 1 3KCMEPMMEHTA/IbHOM0 UCC/IEA0BaHNS

3HaTh:

06/1a4aTb OBLMMI 3HAHKUAM NPOrPaMMHOTO MaTepiana Nno cnoco6HOCTW AEMOHCTPUPOBATL 6a30Bble 3HaHUS B 06/1aCTU
eCTECTBEHHOHAYUHbIX AVCLMMIIMH, TOTOBHOCTLIO BbISIB/ISITb €CTECTBEHHOHAYUYHYHO CYLLHOCTb NMPoG/ieM, BO3HUKAIOLLWX B XOfe
NPO(ECCMOHANBHON AEATENbHOCTY, MPUMEHATL [11S UX PA3PELLIEHNSI OCHOBHbIE 3aKOHbI ECTECTBO3HAHMS, METO/bI
MaTeMaTYecKoro aHann3a v MoAeNMPOBaHIS, TEOPETUUECKOTO 1 SKCTIEPUMEHTANIHOO UCCeA0BaHNSA 1S CO3aHust
paLMOHaNbHbIX 3HeProcGeperatoLLX CUCTEM M0 SHEProoGecreUeHI0 MPOMbILLITEHHBIX NPeATNPUATI.

YMeTh:

06/1a4aTh 06LMM YMEHMEM MPK OCBOEHUM MPOTPaMMHOr0 MaTeprana no CrocoGHOCTbIO AeMOHCTPMPOBATL 6a30Bble 3HAHWS B
06/1aCTU €CTECTBEHHOHAYYHBIX AUCLMMN/INH, FOTOBHOCTbIO BbISBIATH ECTECTBEHHOHAYUHYHO CYLLIHOCTL NPO6/IEM, BO3HUKAIOLLMX B
X0fle NMPO(ECCMOHANBHOM AeATENIbHOCT, NPUMEHSATL [N1S1 UX PA3PELLIEHNSI OCHOBHbIE 3aKOHbI €CTECTBO3HAHMS, METO/bI
MaTeMaTIYeckoro aHan3a v MoAeNMPOBaHNS, TEOPETUUECKOTO 1 SKCTIEPUMEHTANILHOMO UCCeN0BaHNSA /1S CO3aHus
paLMOHa/bHbIX 3HeProcGeperatoLLMX CUCTEM MO 3HEProo6ecreyeH0 MPOMbILLIEHHBIX NPeANPUATHI.

Bnagetb:

BNafeTb 06LLVMMU HaBbIKaMU MPK OCBOEHMM MPOrPaMMHOr0 MaTepuana Mo CrnocoGHOCTU JEMOHCTPHUPOBaTL 6a30Bble 3HaHWSA B
06/1aCTN eCTECTBEHHOHAYYHbIX AUCLMMN/IMH, TOTOBHOCTbHO BbISIBNATL ECTECTBEHHOHAYUYHYHO CYLLHOCTb MPO6/1eM, BOHUKAIOLLMX B
X0fle NPO(ECCUOHANbHON AeATENbHOCTY; NPUMEHSTL NSt UX PA3PELLEHNSI OCHOBHbIE 3aKOHbI ECTECTBO3HAHMS, METO/bI
MaTemaT14ecKoro aHann3a u MoAeNMpPoBaHNs, TEOPETUHECKOTO W 3KCMEPUMEHTANILHOMO UCCNe0BaHNS 1S CO3LaHMs
paLyoHasbHbIX 3HEProcOeperaroLLIMX CUCTEM MO 3HEPrO06ecreYeHU0 NPOMbILLIEHHBIX NPEANPUATHIA.

MK-1: cnoco6HOCTbI0 y4acTBOBaTb B CO0PE M aHa/IN3e UCXOAHbIX AaHHbIX A5 MPOEKTUPOBAHUS S3HEPro06HEKTOB U NX
3/1EMEHTOB B COOTBETCTBUM C HOPMATUBHOW JOKYMeHTaL el

3HaTb:

UMETb 00LLMe 3HAHWS 1 MOHATMS NPU OCBOEHWMU NPOrpamMMHOro MaTepmana no CrnocobHOCTU CMOCOBHOCTY Y4acTBOBaThL B cbope 1
aHann3e UCXOAHbIX JaHHbIX AN NPOEKTVPOBaHWA 3HEPTO0OBEKTOB M UX 3/1EMEHTOB B COOTBETCTBUM C HOPMATUBHOI
[OKyMeHTaLMel Ans Co3AaHNs paumOoHaIbHbIX 3HEProcheperatoLLyx CUCTEM MO 3HEProo6ecneyeHno MPOMBILLIEHHbIX
NpeAnpUATUIA.

YMeTb:

MMETb 06LLME YMEHIS NPU OCBOEHMM NPOTPaMMHOT0 MaTepiuana no crnocobHOCTM y4acTBOBaTb B CH0PE 1 aHaNM3e NCXOAHbIX
JaHHbIX [1/151 POEKTUPOBAHNS 3HEPrO0GHEKTOB 1 X 3/1EMEHTOB B COOTBETCTBUMN C HOPMATMBHOI JOKYMEHTALME Ans co3aaHus
paLMOHa/bHbIX 3HeProcGeperatoLLMX CUCTEM MO 3HEProo6ecreyeHo MPOMbILLIIEHHBIX NPeANPUATHAI.

Bnagetb:

BNafieTb OOLLMMM HaBbIKamMm NpW 0CBOEHMM NPOrPaMMHOI0 MaTeprana no CNocoBHOCTY Y4acTBOBaTh B COOPE U aHaNN3e UCXOAHbBIX
JaHHbIX /151 TPOEKTMPOBaHUS SHEPrOOGHEKTOB U MX 3IEMEHTOB B COOTBETCTBUM C HOPMATVBHOI JOKYMEHTaLME 415 co3aaHus
paLMOHabHbIX 3HEpProcGeperatoLLmMx CUCTeM Mo 3HEProo6ecreyeHno NPOMbILLIEHHBIX NPeANPUATHIA.

MK-4: cnoco6HOCTLIO0 K NMPOBEAEHUIO 3KCMEPUMEHTOB MO 3aaHHON MeToAMKe, 06paGoTKe 1 aHa/IU3Y NOMyUeHHbIX
pe3yNbLTaToB C NPUB/EYEHEM COOTBETCTBYIOLLIEr0 MaTeMaTUUECKOro annapaTa




3HaThb:

MMETb 06LLIME 3HAHMS 11 MOHSTMS MPY OCBOEHMM NPOrPaMMHOr0 MaTepuaa no cnocoGHOCTM K NPOBEAEHUIO 3KCNEPUMEHTOB MO
3aaHHoOli MeToayKe, 06pabOTKe 1 aHaM3Y MOMYYEHHbIX PE3YIbTAaTOB C NPUBEYEHEM COOTBETCTBYHOLLETO MaTEMaTUYECKOTO
annapara fifis CO3jaHns paLMoHabHbIX 3HeProcOeperaroLLMx CUCTEM MO 3HEPro06eCNeYeHN0 NPOMBbILLINEHHbIX NPEANPUSTUIA.

YMeTb:

MMETb 06LLUME YMEHIS MPU OCBOEHMM NPOrPaMMHOT0 MaTepuana no CrnocobHOCTM K NPOBEAEHMUI0 3KCEPUMEHTOB MO 3aaHHOIA
MeTo/auKe, 06paboTKe 1 aHanNU3y NojyUeHHbIX Pe3yNbTaToB C NPUBIEYEHMEM COOTBETCTBYHOLLIErO MaTeMaTMUECKOro annapara s
CO3/IaHNA PaLMOHANbHBIX SHEProcGeperatoLLMX CUCTEM MO SHEPro0GECTEUEH IO MPOMBILLEHHBIX NPEANPUATUIA.

Bnagetb:

BN1afeTh OGLLVIMU HaBbIKaMM MPY OCBOEHUM NPOTPaMMHOI0 MaTepuaa no CnocoGHOCTY K NPOBEAEHUIO 3KCMEPUMEHTOB Mo
3a/laHHO MeToauWKe, 06paGOTKe W aHaNM3Y MOMYUYEHHbIX PE3Y/IbTATOB C NPUB/EYEHNEM COOTBETCTBYHOLLIETO MaTeMaTUUYECKOro
annapara 4ns Co3AaHus PaLMOHaIbHbLIX S3HEProcOeperatoLLX CUCTEM M0 IHEPro0GECTEUEHIIO NPOMBILLNEHHBIX NPEANPUATHIA.

[MK-8: roTOBHOCTbLIO K Y4YacTUIO B OpraHu3aLnum MeTposiorM4yeckoro 06ecneyeHnss TEXHOIOMMYECKNX npoteccos npu
MNCNosib30BaHUM TUMOBbLIX METOA0B KOHTPOJ1A PEXXNMOB pa6OTbI TEXHOJI0rNYeCcKoro 060pyAOBaHVIF|

3HaTh:

MMETb 06LLME 3HAHWS 1 MOHATMS MO FOTOBHOCTU K Y4aCTUIO B OpraH13aLy MeTPOOTM4eCKOro 06ecneyveHNs TEXHON0rMYEeCKUX
MpPOLIeCCOB NPU UCMO/b30BaHUM TUMOBbIX METOL0B KOHTPONS PEXXMMOB PaboThl TEXHONOMMYECKOro 060pyA0BaHUs Ha
ONTUMa/IbHOM YPOBHE.

YMeTb:

NUMeTb 06LLme YMEHUA N0 rOTOBHOCTU K Yy4aCTUIO B OpraHmn3alui MeTposiorn4yeckoro 06ecneyeHns TeEXHOOMNYECKNX npoueccos
npun Ncnonb3oBaHNM TUMNOBLIX METOA0B KOHTPO/IA PEXNMOB pa6OTbI TEXHO/TI0rnM4yeckoro o6opy,qosaH|/|ﬂ Ha oNnTMa/ibLHOM YPOBHE.

Bnagetb:

BNajeTb 06LIJ,I/IMI/I HaBblKaMW MO rOTOBHOCTU K y4aCTUIO B OpraHu3aum MeTponorm4eckoro obecneyeHnst TEXHONOMMYECKNX
NPOLIECCOB MpPn NCMOob30BaHN TUMOBbLIX METOA0B KOHTPOIA PEXXMMOB pa60TbI TEXHO/I0rnM4eckoro O60py,ﬂ,OBaHVIFI Ha
OonTMa/ibHOM YPOBHE.

MCK-2: cnocobHOCTbI0 NPUMEHATL 3HAHUSA NO CUCTEMHOL B3aMMOCBSI3V OCHOBOMOAratoLLMx 3Tanos NpeobpasoBaHns
9HEPrnun: Ha CTaMsAX BbIPaboTKMN (MCTOUHUK 3HEPrvmn), Nepefaymn 1 pacnpegeneHuns, a Takxke notpebneHms
060pyf0BAHNEM U B LIESIOM 3HEPrOX035ACTBOM

3HaTh:

YMeTb:

Bnagetb:

B pesynbTate 0CBOEHMS AUCLMMINHBI 06YYalOLLMIACA AO/KEH

3.1 | 3HaTb:

06Mafatb OGLMMKM 3HAHWMSMM NPOrPaMMHOTO MaTepuasa Mo CMOCOGHOCTYM [AEMOHCTPMPOBaTb 6as3oBble 3HAHWA B 06/1acTy
€CTECTBEHHOHAYYHbIX AUCLIMNAMH, TOTOBHOCTBbIO BbISBNSTL ECTECTBEHHOHAYUYHYHO CYLLHOCTb MpPO6/eM, BO3HMKAIOWMX B XOAe
NPO(eCCUOHANbHON  AeATENbHOCTW,  MPUMEHSITb AN UX  paspelleHMsl  OCHOBHble  3aKOHbl  eCTECTBO3HAHWS,  MeTOoAbl
MaTeMaTUYeckoro aHanMsa W  MOfENMpOBaHUs, TEOPETUYECKOTO W 3KCMEPUMEHTA/IbHOrO  UCCMeAOBaHUs AN CO3AaHWS
paLMOHa/IbHBIX 3HEProcGeperatoLLMX CUCTEM MO S3HEProoGeCcreyeH0 MPOMbILLIEHHBIX NPeATNPUATHAI.

MMeTb 06LLMe 3HAHUS W MOHATUSA NPKY OCBOEHUM MPOrpamMMHOr0 Matepuana Mo Croco6HOCTH CMOCOBHOCTM y4acTBOBaTh B CO0pe U
aHanm3e WCXOAHbIX [AaHHbIX [AN8 MPOEKTUPOBAHMS 3HEPrOOGLEKTOB U WX 3/MEMEHTOB B COOTBETCTBMM C HOPMATMBHO
JOKYMeHTaUMein Ana  co3faHus  pauMoHa/ibHbIX — 3HEeprocOeperatolimMx CUCTEM MO 3HEProOBecrneyeHnto  NMPOMbILLAEHHBIX
npeanpUATUA.

MMETb O6LLUME 3HAHUS W TOHSTUS MPKU OCBOEHUM MPOTPaMMHONO MaTepyana no CrocOGHOCTM K MPOBEAEHWIO 3KCMEPVMEHTOB MO
3aflaHHOI MeTofuKe, 06paboTke M aHa/M3y MOJyUYeHHbIX PEe3y/bTaToB C MPMB/EYEHMEM COOTBETCTBYIOLLETO MaTeMaTMyeckoro
annapara 4ns Co3AaHus PaLMOHaIbHbLIX S3HEProcOeperatoLLX CUCTEM M0 SHEPro0GECTEUEH IO NPOMBILLNEHHBIX NPEANPUATIA.

UMeTb 06LLUME 3HAHWUS WM MOHATWS MO FOTOBHOCTW K YYacTWIO B OpraHv3auuy MeTPOSIOrMYeckoro 0BecreyeHust TeXHOMOMMYECKNX
MPOLECCOB MPU  WUCMO/Mb30BAHUM TUMOBLIX METOJOB KOHTPOMS  PEXMMOB  PaboTbl  TEXHOMOrMYECKOro 06OpyAoBaHMS Ha
ONTVManbHOM YPOBHE.

3.2 | YMeTb!

06MafaTb OGLWIMM YMEHWEM MpPU OCBOEHMM MPOrPaMMHOIO MaTepuana Mo CMOCOGHOCTHIO [EMOHCTPUPOBATh GasOBble 3HAHWA B
06/1aCTN eCTECTBEHHOHAYYHbIX AWUCLMMINH, TOTOBHOCTbIO BbISBNATb €CTECTBEHHOHAYUHYIO CYLHOCTb MPOG/IEM, BO3HMKAIOWMX B
XOfle MPO(ECCUOHANBLHOW  AEATENbHOCTY, MPUMEHATL N8 WX Pa3PeLleHNst OCHOBHbIE 3aKOHbl ECTECTBO3HAHWS, METOfb
MaTeMaTUYeckoro aHaaM3a W  MOJENMpOBaHUsl, TEOPETUYECKOTO W 3KCMEPUMEHTA/IbHOrO  MCCMeAoBaHUs Ans  CO3AaHWS
paLMOHaNbHbIX 3HeprocGeperatoLLX CUCTEM M0 SHEProo6eCreUeHI0 NPOMbILLITEHHBIX NPeANPUATHIA.

MMeTb O6LUME YMEHUS MpK OCBOEHUM MPOTrPaMMHOTO MaTepuana Mo CrMocOGHOCTM YyacTBOBaTb B COOPE W aHaM3e WCXOAHbIX
JaHHbIX A5 MPOEKTVPOBaHUS 3HEPrOOGHEKTOB M UX 3MIEMEHTOB B COOTBETCTBWM C HOPMATWBHOM [OKYMEHTaUWel Ans co3paHus
paLMoHabHbIX 3HEProcGeperatoLLyX CUCTEM MO 3HEProo6ecreyeHNo NPOMbILLIEHHBIX MPeAnpPUSTUIA.




MMETb 06LLMe YMEHUS MPKU OCBOEHWM MPOTPAMMHON0 MaTepuana no CrMocOGHOCTM K MPOBEAEHMIO IKCMEPUMEHTOB MO 3a4aHHOi
MeToauke, 06paboTke U aHanM3y MOyUYeHHbIX Pe3y/bTaToB C MPUBMEYEHVEM COOTBETCTBYIOLLETO MaTeMaTU4eckoro annapata Aans
CO3/laHNs PaLMOHa/bHBIX SHEProcGeperatoLLX CUCTEM MO 3HEPro0GECTEUEH IO MPOMbILLIEHHBIX MPEANPUSTUIA.

NMETb O6LLI,VI€' YMEHUA MO TOTOBHOCTU K Yy4aCTUIKO B OpraHm3auun METPOSIOrnMYeckoro obecrieveHnss TEXHOMOMMYECKMX npoteccos
npn UCNonb30BaHUN TUMNOBbLIX METO0B KOHTPO/IA PEXXMMOB pa60TbI TeXHO/1I0rn4yeckoro o6opyp,OBava Ha OnTMa/ibHOM YPOBHE.

3.3 | Bnagetsb:

BnafeTb O6LMY HaBblkaMM MPU OCBOEHUM MPOrpamMMHOrO Matepuana Mo CrocOBHOCTU AEMOHCTPMPOBaTh 6a30Bble 3HAHUS B
06/1aCTV eCTeCTBEHHOHAYYHbIX AUCLMMIMH, TOTOBHOCTLIO BbISBASTL ECTECTBEHHOHAYUHYH) CYLHOCTb MPOG/IEM, BO3HUMKAOWMX B
XOfie NPOCECCUOHANLHOW AEATENLHOCTY; MPUMEHSTH AN WX  PaspPelleHWsi OCHOBHbIE 3aKOHbl E€CTECTBO3HAaHWS, MeTOAbI
MaTeEMaTUYecKoro aHaaM3a W MOLENMPOBaHWs, TEOPETUYECKOrO W 3KCMEPUMEHTAILHOTO  WUCCMEOBaHUS NS CO3faHus
paLoHanbHbIX 3HEeProcGeperatoLLyX CUCTEM MO 3HEProo6ecrneyeHo NPOMbILLIEHHBIX MPeAnpPUSTUIA.

BNajieTb OGLMMM HaBblKaMy MPWU OCBOEHWI MPOTPaMMHOI0 MaTepuana no CrocoBHOCTY Yy4YacTBOBaTh B COOPe U aHaIM3e UCXOAHbIX
JaHHbIX ANs MPOEKTMPOBAHWUS 3HEPTrOOGHEKTOB M WX 3MEMEHTOB B COOTBETCTBMM C HOPMAaTUBHOM [OKyMeHTauueid Ans CO3faHus
paLMOHaNbHbIX 3HeProcGeperatoLLX CUCTEM M0 SHEProo6eCreUeHI0 NPOMBILLITEHHBIX NPeANPUATHA.

BNafeTb OOLMMM HaBbIKAMM MPK OCBOEHWM MPOrPaMMHOrO MaTepuasa Mo CMOCOBHOCTM K MPOBEAEHWIO 3KCMEPUMEHTOB MO
3aflaHHOI MeTofuKe, 06paboTKe W aHaiM3y MOMyUYeHHbIX PEe3y/bTaToB C MPWB/IEYEHMEM COOTBETCTBYIOLLETO MaTeMaTMyeckoro
annapara 4 Co3AaHus PaLMOHaIbHbLIX SHEProcOeperatoLLX CUCTEM M0 3HEPro0GECTEUEHIO NPOMBILLNEHHBIX NPEANPUATHIA.

BNageTb 06LLI,VIMVI HaBblkaMW MO TOTOBHOCTW K Yy4YaCTMKO B OpraHuM3aunn METPOSIOrNYeckoro obecrieveHNss TEXHONOTNYECKNX
npoueccos npu KUCMNOMb30BaHUM TUNOBbLIX METOAOB KOHTPO/A PEXNMOB pa60TbI TeXHO/1orn4yeckoro o6opy,qOBaHm| Ha
OoNTMa/IbHOM YPOBHE.




