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MATPHUIIA ®OPMHUPOBAHWA KOMIIETEHIIUIA

Cmpyxmypnolil CmpyKkmypHulil 21emMenm
PYKIYP Inanupyemvie PYRIYP N
/1emMenm 00pazosamenbHol

pe3yibmamol 00yUeHUs.

KoMnemeHyuu npocpaAMMbl

OBIEKYJIBTYPHBIE KOMIIETEHIIMH

OK-1 — crtocoGHOCTHIO UCTIONB30BaTh OCHOBHI (PMI0CO(PCKUX 3HAHUH, aHATM3UPOBATH TJIABHBIE ATAIBI H 3aKOHOMEPHOCTH UCTOPUIECKOTO PA3BUTHS JUII OCO3HAHUS COLMAIBHOMN
3HAYMMOCTH CBOEH JIeATEIbHOCTH

3HaTh OCHOBHBIE COOBITHSI, TPOOJIEMBI, IEPHUOJIBI, TCHACHIIMH U OCOOCHHOCTH HCTOPUYECKOTO ITpoliecca
Ymethb AHaJIM3MPOBATH ATAIBl M 3aKOHOMEPHOCTH HCTOPUYECKOTO MPOIIECcCa: YCTaHABINBATH XPOHOJIOTHYECKYIO MOCIIEI0BATEIEHOCTD, BbI-
SIBIISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U, CPABHUBATH UCTOPUYECKUE (PaKThI Hctopus
Brnaners HaBBIKAMHU BOCTIPOM3BEICHHSI OCHOBHBIX HCTOPUYECKUX COOBITHH, BRIPaXKaTh 1 0O0CHOBBIBATH CBOIO ITO3HIIMIO MO BOIPOCaM, Ka-
CaOMIMMCS [IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY IIPOIILIOMY
3Hath OCHOBHBIE (PHUIOCO(PCKHE KAaTEropuu U creNu(HUKy WX MOHUMAHUS B Pa3IMYHBIX MCTOPUYECKUX THUMAX (QHUIOCO(PHUU M aBTOPCKUX
noaxonax. OCHOBHBIC HAIpaBICHUs! GHIOCOMHUH U pa3nmuyaust Grirocopckux MIKOJ B KOHTEKCTe HCTOpUH. OCHOBHBIC HANIPABICHUS U
Mpo0JIEMaTHKy COBpeMeHHOH (unocodun
Ymetb PacKpbIBaTh CMBICI BBIABUTAEMBIX HJIEH, KOPPEKTHO BHIPAKATh U apryMEHTUPOBAHHO OOOCHOBBIBATH IMOJIOKCHHUS MPEIMETHON 00-
nactu 3HaHus. [IpeacraBisTe paccMaTpuBaeMble GUITOcopCKUe MpoOIeMbl B Pa3BUTHH.
CpaBHHBaTh pazau4yHbIe PHIIOCOPCKHE KOHIEIIINH [0 KOHKPETHOH Ipodieme.
YMeTh OTMETHTB IPAKTUYECKYIO [IEHHOCTD ONpEeeTIeHHBIX (QHIOCO(CKUX MONOKEHUI U BBISIBUTH OCHOBAHUSI HA KOTOPBIX CTPOUTCS ®mrocodus
¢dunocodckast KOHIEHIVS WM CUCTEMA
Bnanets HaBbIKaMH pabOThI ¢ PHIIOCOYCKUMU UCTOYHUKAMH U KPUTUYECKOU JIUTEPATYPOH.
[Tpuemamu mOMCKa, CUCTEMATH3AMK M CBOOOIHOTO M3JIOKEHHsT (PHIOCO(PCKOTr0 MaTepuaia U METOJaMH CPaBHEHHMS (PHIIOCOPCKUX
HACH, KOHIISIIIAHN 1 dI0X.
Criocobamu 000CHOBaHUS pelieHus! (MHAYKIUS, TSAYKIINS, TI0 aHAIOTMK) Po0JIeMHO# cuTyanuu. BiaieTh HaBbIkaMU BhIPAXKCHUS U
000CHOBaHUSI COOCTBEHHOW MO3HIIMM OTHOCHUTEIILHO COBPEMEHHBIX COLMOTYMAaHUTAPHBIX MPOOJIEM W KOHKPETHBIX (puiocodckux
OO3ULIMHI
OK-2 - criocoOHOCTBIO UCTIONB30BaTh OCHOBBI SKOHOMUYECKUX 3HAHUH MPH OIleHKe (D (PEeKTUBHOCTH pe3yIbTaTOB AEATEILHOCTH B Pa3IMUHBIX chepax
3HaTh OCHOBHBIE TEPMHUHBI, ONpE/IEICHUS, JKOHOMHUUECKUE 3aKOHBI U B3aUMO3aBUCHMOCTH Ha YPOBHE SKOHOMHKH B II€JIOM M Ha YPOBHE

OTACIIBHOI'O MPEAIIPUATHS

METOABI UCCIICAOBAHUSA S9KOHOMHNYCCKUX OTHOIICHUI Ha YPOBHE DKOHOMUKH B LEJIOM U HAa YPOBHEC OTACIBHOI'O NPCANIPUATHUA,
MCETOOUKHN pacueTa BaKHEHUIIMX SKOHOMHUYECKHUX ITOKa3aTeiae U KOS(i)(i)I/IIII/IeHTOB Ha YPOBHC DKOHOMHKHU B IICJIOM M HAa YPOBHE OT-
ACJIBHOIO MPEANIPUSATUSA,

TCOPCTUIYCCKUC ITPUHIHNIIBI BBIpa6OTKI/I SKOHOMHYECKON MOJIMTUKHU HA YPOBHE IOCYAApCTBa U HA YPOBHEC OTACIBbHOT'O NPCANPUATHUSL

OKOHOMHKA




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
971eMeHm 006pazoeamenvHoll
pe3yrvmamul 00yueHus.
KOMnemeHyuu npocpammbl
YMeTb OPUEHTHPOBATHCS B TUIIOBBIX 3KOHOMUYECKUX CUTYalUsIX, OCHOBHBIX BOIIPOCAX SKOHOMUYECKOHN MOIUTHKU;
WCTIOJIBb30BaTh JIEMEHTHI SKOHOMUYECKOT0 aHalli3a B CBOeH MpodeccHoHaIbHOM NesITeNbHOCTH;
palMOHAJIBHO OPraHU30BaTh CBOE 3KOHOMUYECKOE TIOBEICHUE B KAUECTBE areHTa PhIHOYHBIX OTHOLICHUH,
AHAIIM3UPOBATH U OOBEKTUBHO OIEHUBATH MPOIIECCH U SIBIEHUS, OCYIIECTBIIAIONINECS B PAMKaX HAI[MOHAIBHON 3KOHOMHKH B IEJIOM
U OTAEJIBHOIO IPEAIIPUSITHS B YACTHOCTH.
OpPHEHTHPOBATHLCS B yUeOHOMU, CIPABOYHON M HAYYHOH JIUTEpaType
Biagers METOZAaMH M IIPUEMaMU aHaJIU3a YKOHOMUYECKUX SBJICHUI M IIPOLECCOB HA YPOBHE SKOHOMHMKH B LIEJIOM U Ha YPOBHE OTAEIBHOTO
NpeANpUATHS;
[IPAaKTUYECKUMH HABBIKAMH UCIIOJb30BAHMS SKOHOMUYECKUX 3HAHUN HA APYTUX JUCLUIUIMHAX, HA 3aHATUAX B ayIUTOPUU U HA IIpaK-
THKE;
Ha OCHOBAHHUH TEOPETHYECKUX 3HAHUW MPUHUMATh PEIIEHUS HA YPOBHE 3KOHOMUKH B LIEJIOM U Ha YPOBHE OTAEIBHOTO IPEAPUSITHUS;
CaMOCTOSITETThHO PUOOpeTaTh, YCBAaUBaTh W MPUMEHSATh SKOHOMHUYECKUE 3HAHUS, HAOIFOAaTh, AaHATHM3UPOBATh U OOBICHITH HKOHO-
MUYECKHUE SBIICHHSI, COOBITHS, CUTYaIlUN
3Hath OCHOBHBIE METOJIbI UCCIIEOBAHUH, UCIIOIb3yEMBIE ISl OLIEHKH IIPOEKTOB;
SKOHOMHYECKOE COJIepKaHue, ITAIbl, AITOPUTMBI PACYETOB TSI TIPEABAPUTEIIEHOTO TEXHUKO-YKOHOMUYECKOTO 0OOCHOBAHUS MTPOEK-
Ta
YMetb MIPUMEHATH YKOHOMHYECKHE 3HAHUS MPH IMMOATOTOBKE TEXHUKO-YKOHOMUYECKOTO 000CHOBAHUS IIPOEKTOB
Bitaners HaBBIKAMH KOMIUIEKCHOTO MOJIX0/a MPH MOATOTOBKE TEXHHKO-YKOHOMHUYECKOTO 00OCHOBAHHS MPOCKTOB, YUYUTHIBAIOIIETO TEXHUYE- TTpON3BOCTBEHHbIH
CKHE, SKOHOMHUYECKHUE U COLUAIbHBIC TOCIEICTBUS; MEHEDKMEHT
croco0aMu IeMOHCTpAIH YMEHHUS aHAJIM3UPOBATh CUTYAIIHIO;
HaBBIKAMHU M METOJIMKaMH 0000IICHUsI PE3yIIbTATOB PEIICHUs, DKCIIEPUMEHTAIBHOM JeITENbHOCTH;
croco0aMu OIIEHUBaHUS 3HAUMMOCTH U MPAKTUIECKON MPUTOTHOCTH MOTy4EHHBIX PE3yIbTaTOB;
BO3MO>KHOCTBIO MEXAUCIUILIMHAPHOTO NPUMEHEHNUS;
OCHOBHBIMU METOJIAMH PEUICHUS 32/1a4 B 00JIACTH UHBECTHUIIMOHHOTO MEHEPKMEHTA;
podheCcCHOHANBHBIM SI3BIKOM MTPEIMETHON 00JIaCTH 3HAHUS
3Hathb CPEICTBa U METOJbI CTUMYJIHPOBAHUS CObITa Mponykiyu. CructeMy (PMHAHCHPOBAHWS WHHOBAIIMOHHOHN JEATENbHOCTH. [IpHHIATIBL,
(hopMbI 1 MeTOIbI (PMHAHCHPOBAHUS HAYYHO-TEXHUYECKOHN MPOTYKITUH.
YMetb aHAJM3UPOBATh PHIHOK HAYYHO-TEXHUYECKOM TMPOAYKIUH. Boiiesth 0COOEHHOCTH MPOIBIKEHHUS TOBapa | MyTH ero cosepiueHct- | [[ponBrkeHne HayqHON
BOBaHUSA B YCIOBUSIX POoCCHIICKOTO phlHKa HAYYHOU NPOAYKIUU OpOoAYyKIUU
Bitagets METOJIaMHU CTUMYJIMPOBaHUA cObITa mMpoaykiun. Crioco0aMu OIEHWBAaHUS 3HAYUMOCTH U MPAKTHYECKON MPUTOJHOCTH WHHOBALIMOH-

HOM MPOYKIIHU




CmpykmypHubiti
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 06yUeHUs.

CmpykmypHbli 2ieMeHm
00pazoseamenvHol
NPOCPAMMbL

OK-3 - cnocoOHOCTHIO0 K KOMMYHHKAIIMK B YCTHON M MUCBMEHHOM (hopMax Ha pyCCKOM U MHOCTPAHHOM SI3bIKaxX JJIsl pEIICHUs 3a/1a4 MEKIMYHOCTHOTO U MEX-
KYJIBTYPHOI'O B3aUMOJECHCTBHS

3HaTh

0a30BbIe IEKCUYECKIE SAMHALIBI 110 M3YYSHHBIM TeMaM Ha HHOCTPAHHOM SI3BIKE;
0a30BbIe rpaMMAaTHYECKIEe KOHCTPYKITUH, XapaKTEePHbIE I YCTHON W MUCHbMEHHOM pedn;
JIMHTBOCTPAaHOBETYCCKUE U COLIMOKYIBTYPHBIE OCOOCHHOCTH CTPaH, U3y4aeMOro sI3bIKa

YmeTh

YUTaTh U U3BJICKATHh I/IH(bOpMaHI/IIO H3 aAalTUPOBAHHBIX MHOSA3BIYHBIX TCKCTOB,
JIeNaTh KpaTKue cooOIeHus (TPe3eHTalni) Ha MHOCTPAHHOM SI3BIKE;
oopmiATe HWH()OPMAIIHIO B BUIE MHCHMEHHOTO TEKCTa

Bnanets

HaBbIKaMH YCTHOI\/'I M TIMCbMEHHOM p€4Uu Ha THOCTPAHHOM A3BIKE;
OCHOBHBIMHU BUaMH YTCHUS (M3y4Yarollee, IOUCKOBOE U MPOCMOTPOBOEC);
npuéMaMu NiepeBo/ia aAaNTHPOBAHHBIX UHOA3BIYHBIX TEKCTOB;

HOpPMaMU PEYeBOro STHKETA.

WNHOCTpaHHBIN SI3bIK

3HaTH

CTPYKTYPY U COIEPKaHUE MEXKYJIbTYPHOIO B3aUMOACHCTBHUS;

CYTh IIEHHOCTHO-CMBICIIOBBIX OTHOLIEHUH B MEXINYHOCTHON KOMMYHHKAIIHIH;

MaTEepHAIBHYIO M JYXOBHYIO POJIb KYJIbTYPhl B pa3BUTHH COBPEMEHHOI'0 00IIEeCTBa;

JBIDKYIIME CHJIBI M 3aKOHOMEPHOCTH KYJIBTYPHOT'O MPOILiecca, MHOTOBAPHAHTHOCTh KYJIbTYPHOIO IpoLecca

YMeTh

00IIaThCs C TPEACTABUTENSIMA APYTUX KYJIBTYP, UCTIONB3YS TPUEMbI MEKKYJIBTYPHOTO B3aMOICHCTBUS;

peliaTh 3a7a41 MEAXITNIHOCTHOIO U MEXKKYJIBTYPHOTO B3aUMO/I€ICTBUS;

AHAIIM3UPOBATH MTPOOIIEMBI KYJIETYPHBIX ITPOIIECCOB;

MIPUMEHATH MOHATHIHO-KaTErOPHAIILHBIN aIllapar, OCHOBHBIE 3aKOHBI KyJIETYPOJIOTHH KaK TYMaHUTAPHOH HayKH B IPO(ECCHOHATh-
HOMH JIeSITeIbHOCTH;

aHAJIM3UPOBATh U OLIEHUBATh KYJbTYPHBIE TIPOLIECCHI U SIBJIEHUSA, INIAHUPOBATH M OCYLIECTBIISITH CBOIO JIESTEIBHOCTh C YUETOM pe-
3yJBTATOB 3TOTO aHAJIM3A

Bnaners

HaBBIKaMHU MEXKYJIBTYPHOTO B3aMMOACHCTBUS;

KPUTHYECKOTO BOCTIPHSITUS KYJIBTYPHO 3HAYUMOUN HH(OpMAIINH;

HaBBIKAMM COLIUOKYJIBTYPHOI'O aHAJIN3a COBPEMEHHON JEHCTBUTENBHOCTH;

HAaBBIKaMH COIIMAJIEHOTO B3aMMOJAEHUCTBHUS, COTPYAHUYECTBA B NO3ULMH PACOBOM, HAIIMOHAJIBHOM, PETUTHO3HON TEPIIUMOCTH

Kyneryponorus n mex-
KYJIbTYPHOE B3aUMO-
JIEUCTBUE

OK-4 - cnocoOHOCTBIO paboTaTh B KOMaH/€, TOJEPAHTHO BOCIIPUHUMASI COIIMANIbHBIE, STHUUECKHE, KOH(PECCHOHATbHBIE U KYJIbTYPHbIE pa3Inuus

3HaTh

CYTh KyJIbTypHBIX OTHOILIEHHI B OOIIIECTBE, MECTO YEIOBEKA B KYJIBTYPHOM IIPOIIECCE U )KU3HH OOIIECTBa;
coJiep>KaHue aKTyalbHBIX KYJIbTYPHBIX U OOLIECTBEHHO 3HAYMMBIX MPOOJIEM COBPEMEHHOCTH;
METOZBI U NPUEMBI COLMOKYIFTYPHOT0 aHaIN3a Mpo0IeM COBPEMEHHOCTH, OCHOBHBIE 3aKOHOMEPHOCTH KYJIBTYPHO-UCTOPUIECKOTO

KyneTyponorus n mex-
KYJIbTYPHOE B3aUMO-




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
91eMeHm 006pazoeamenvHoll
pe3yrvmamul 00yueHus.
KOMNemeHyuu NPOCPAMMbL
mporiecca JIeCTBUE
YmMmeTh AQHAJIM3UPOBATH U OLIECHUBATH COIIMOKYJIBTYPHYIO CUTYAIIUIO;
00BEKTUBHO OIICHUBATH MHOTOOOPa3HbIE KYJILTYPHBIC MPOIIECCHI U SBICHHUS;
TUTAHUPOBATh U OCYIICCTBIATH CBOIO JIESATEIBHOCT C TIO3UIMIA COTPYJHUYECTBA, C YUETOM pe3yJIbTaTOB aHAllW3a KyJIbTYpHOU WH-
¢dbopmanuu
Bnanersb HaBbIKAMU KOMMYHHKAIIMH B TPOECCUOHANBHON cepe, KPUTHUKU ¥ CAMOKPUTHKH, TEPITUMOCTbIO;
HABBIKAMH KYJIBTYPHOTO COTPYIHHYECTBA, BEJICHUS TIEPETOBOPOB U pa3pelIcHUs] KOH(IHKTOB,;
HABBIKAMH TOJICPAHTHOTO BOCIIPHSATHS CONMANBHBIX U KYJIbTYPHBIX PA3TUIni
3HaTh OCHOBHBIC OTIPE/ICNICHHS U MMOHATUS KOMaHI000pa30BaHus U HA3bIBACT X CTPYKTYPHBIC XapaKTCPUCTHKHY;
OCHOBBI B3aMO/ICHCTBHS JIIOJICH B KOJJIEKTHBE, OTHOCSIIUECS K BOIPOCaM TPYNIIOBON AMHAMHUKH, KOMaHA000pa30BaHUs U caMopas-
BUTHS,
aHaNM3UPYET TOCTOMHCTBA U HEJOCTATKU MOJEJCH B3aUMOJICHCTBHSI, UMEET YETKOE MPEICTABICHHE 00 OCOOCHHOCTSIX JIMYHOCTH U
B3aMMOJICHCTBYS JIFO/IeH B KOJUICKTHBE, OTHOCSIIUXCS K BOIIPOCAM IPyIIIOBOI THHAMHUKH M KOMaH1000pa30BaHuUs;
UCTIONB3yeT Hanbosee Y3QPEeKTUBHBIC CPEICTBA OCYIIECTBICHHUS B3AaUMOICHCTBHS, B T.4. HA OCHOBE 3THUUECKHUX, COIIMATBHBIX U
KYJIETYPHBIX pas3inyHii U 0COOCHHOCTEH B3aUMOJICHCTRISI JTFO/ICH B KOJIJICKTHBE, OTHOCSIIMXCS K BOIPOCAM IPYMITOBOM TUHAMUKH U
KOMaH1000pa30BaHU
YmMmeTh BBIICJISITH U BHIOPATh aJICKBaTHBIE CIIOCOOBI B3aUMOJICHCTBHSI C KOJUIETaMU U JIEThbMH B 3aBUCUMOCTH OT MPEICTaBICHUs 00 0COOCH-
HOCTSIX MX JIMYHOCTH, B T.4. 00 3THUYECKHX, COI[UAILHBIX M KYJIBTYPHBIX Pa3JINIMSIX;
00cyx1aTh crioco0bl 3 (HEKTUBHOTO pellieHus PA0OThI B KOJUIEKTHBE C YY€TOM COIMATbHBIX, KYJIBTYPHBIX U JIP. PA3TIHUHIA; TeXHONOTH KOMAHIO0-
Croco0eH BeIOPATh aZieKBATHBIC CIIOCOOBI B3aUMOJICUCTBUS ¢ KOJUIETaMH B 3aBUCUMOCTH OT STHHYECKUX, COIUATIBHBIX U KYJIbTYPHBIX 6 )
pa3nu4Mii ¥ OPraHU30BaTh KOMAaHIHYIO paboTy B JIETCKOM KOJUIEKTUBE 3aBHCUMOCTH OT OCOOEGHHOCTEH ayAUTOpHH (BO3pPACTHBIE ODpasOBAHIA 1 CaMo
0COOCHHOCTH, IeHJICPHBIC PA3IHYKsI U MPOY. ); PasBUTHA
pacno3HaBath 3G HeKTUBHOE pellieHre 0T HedPPEKTHBHOTO B paMKax MpoIiecca KOMaHA000pa30BHHUS;
MoJI0UpaeT Croco0bl U METOBI B3aUMOJICHCTBHSI C KOJUIETaMHU B 3aBHCUMOCTH OT IIPEJCTABIICHUS MPeACTaBIeHHe 00 0COOEHHOCTSIX
HX JIMYHOCTH, B T.4. 00 STHUUECKUX, COLUATBHBIX U KYJbTYPHBIX Pa3IHUUIX
Brnanetsb MPAKTUICCKUMH HABBIKAMHU HCIIOJIL30BAHUS 3JICMEHTOB KOMAHI000pa30BaHUS M CAMOPA3BUTHS Ha IPYTUX AUCIUIIMHAX, HA 3aHSATHU-

SX B ayJUTOPUH U Ha y4eOHOW U MPOU3BOJICTBEHHON MPAKTHKE;

MPUMEHSTh Ha TPAKTHKe W30paHHbBIE CPEACTBA OpraHU3alMK paOdOThl KOJUIEKTHBA, HEKOTOPhIE CIIOCOObI CaMOPETYJISIUN U TPEHUH-
TOBbIC YIIPa)KHEHUS], HAPaBIICHHbIC Ha BBIPAOOTKY 3(h(EeKTUBHOTrO BIUSHHS Ha WHIUBUIYaJIbHOE W TPYNIIOBOE TIOBEJCHUE CBS3aH-
HOE C 0OCOOCHHOCTSIMU TPYIIIOBOM AMHAMHUKH U KOMaH1000pa30BaHus;

COOTHOCHUT JOCTOWHCTBA U HEJOCTATKH MCIOIB3yEMbIX MOJENEeH B3aNMOACHCTBUS C TOUKH 3PEHHSI yUeTa COIMANbHBIX, KOH(pECCHO-
HaJIBbHBIX, KYJIbTYPHBIX Pa3IMYMN; MOXKET COCTABJIATHh COOCTBEHHYIO NPOrpaMMy CAMOPETYJISIIMN U MPOBOANUTH TPEHUHIOBBIE YII-




CmpykmypHbli 2ieMeHm

CmpyxkmypHuli
PYKIYP Inanupyemvie o
91eMeHm obpazoeamenvbHou
pe3yibmamul 06yUeHUs.
KOMNnemeHyuu npoSpaAMMbl
pPaKHEHMs, HallpaBJIeHHbIE HA BEIPAOOTKY 3((EKTUBHOTO BIUSHMS HA MHAMBUAYAJIbHOE U TPYIIIOBOE [IOBEJCHUE, CBSI3aHHOE C 0CO-
OCHHOCTSIMH TPYNIIOBOH AMHAMHUKH W KOMaHI000pa30BaHUsI
3HaTh OCHOBHBIE OTIPEICNICHHS U MMOHATHUS MEHAKYIIbTYPBI;
OCHOBHBIE METO/Ibl HCCIIEIOBAHUI, UCIIONIB3YEMbIE B MENAAHAIIN3E;
OIIpeeNICHHUS MEIUIHBIX TIOHATHIH, OCHOBHbIE TEOPETUUECKHUE MTOJXO0ABI K HUM, UX CTPYKTYPHBIE XapaKTEPUCTHKH;
ONPEACIICHUS] METUUHBIX POLIECCOB
YMeTh MPUMCHATD 3HAHUA 110 MCIUAKYJIbTYPEC B HpO(l)CCCPIOHaHBHOfI ACATCIIBHOCTHU, UCIIOJIb30BaTh UX HAa MCKIAUCHUITIMHAPHOM YPOBHE,
MpHOOpeTaTh 3HAHUS B 00J1aCTH MEIUAKYIIBTYPHI, MenunaxkynbTypa
KOPPEKTHO BBIPaXXaTh U apIyMEHTHPOBAaHHO OOOCHOBBIBATH CBOIO TOUKY 3PEHHS HAa COBPEMEHHBIE MEIUIHBIE IPOLIECCHI;
aHaJM3UPOBATH CBOIO MOTPEOHOCTH B MHPOPMALIUH
Bianetrs MPaKTUYECKUMH HABBIKAMU KPUTHYECKOTO BOCTIPUSATHSL METUAKYIBTYPHON HH(OpMAIINY;

HaBBIKAMM METOJaMU MEIMAKYJIbTYPHOTIO aHAIM3a COBPEMEHHOM NEUCTBUTEIBHOCTH;
HAaBBIKAMH COLIMAJIEHOTO B3aMMOAEHCTBHUS, COTPYAHUYECTBA

OK-5 - ciocoOHOCTBIO K CAaMOOpPraHU3aluu U caMOOOpa30BaHHIO

3HaTh

OCHOBHBIC MCTObI HCCHGI{OBaHI/Iﬁ, HCIIOJIb3YEMBIX B IIPOLECCE CaMOO6p330BaHI/IH " CaMOpPa3BUTHA,
OIMPEACIICHUS MMOHATUH «OKM3HEHHBIN MMYyTb», <«CKU3HCHHAs ITO3ULUA, <CKU3HCHHAS IICPCIICKTHUBA»
OCHOBHBIC ITpaBUJIa OpraHnu3anuu NponeccoB CaMOOpraHnu3alvu 1 CaMOO6p8,30BaHI/IH;

OCHOBHBIC MCTObI HCCHGI{OBaHI/Iﬁ, HCIIOJIB3YEMBIX B ITPOHECCaX CaMOOpIraHru3alu 1 CaMOOGpaSOBaHI/IH

VYmeTh

00Cy)1aTh criocoObl 3 (PEKTUBHOTO pellIeHHs TPOOJIEM, CBSI3aHHBIX C CAMOOPraHU3alUeH U caMO00Opa30BaHUEM;

pacmno3HaBath 3GGEKTUBHOE pelieHre 0T HedpHEeKTHBHOTO;

NPUMEHSTH TOJTydeHHbIE 3HAHUS B IPO(EeCCHOHAIBHOM AeATeIBHOCTH; UCIIONB30BATh HX HA MEXKINCIUILTHHAPHOM YPOBHE;
npuoOpeTaTh 3HAHKS B 00JIACTH CAMOOPTaHHU3aIlMU U CaMO0Opa30BaHUIo;

TUIAHUPOBATH SN M YCTAHABIMBAThH PUOPUTETHI ITPU BBIOOPE CIIOCOOOB MPHHSATHS PEIICHUI C YY€TOM YCJIOBHM, CPEICTB, TUIHO-
CTHBIX BO3MOYKHOCTEH M BPEMEHHOM MEPCIEKTUBBI JJOCTH)KEHHST; OCYIIECTBICHHS ICSTEIbHOCTH;

(bOopMHUPOBATH MPUOPHUTETHBIC IIEJIU JACATESIBHOCTH, J1aBast MOJHYI0 apryMEHTAIMI0 IPUHUMASMbIM PEIICHHUSIM TIPH BBIOOpE CIIOcO00B
BBITIOJTHEHHS ICATEIIbHOCTH;

CTaBUTB 1IEJIM M OIIPECIIATH POJIM B KOMAHJIE,

CTPOMTh KOMMYHHUKATHBHBIE IPOLIECCHI

Bnanets

MPaKTUYECKMMHU HaBBIKAMH HCIIOJIB30BAHUS 3JIEMEHTOB CaMOOPTaHU3AIMK U caMO00pa30BaHMs HA APYTUX TUCIUILINHAX, HA 3aHATH-
SIX B ayJUTOPHUN M Ha y4eOHOHN M MPON3BOACTBEHHOM MPAKTHKE;

croco0aMu IEMOHCTpAIMK YMEHHUS aHAIM3UPOBATh CUTYALMIO U IPUHUMATD PEIICHUS;

METOAAMHU CaMOOPTraHU3aAMH M caM000pa30BaHHus;

TexHoMOrHUsI KOMaH0-
o0pa3oBaHMs U caMo-
pa3BUTUA




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
91eMeHm 006pazoeamenvHoll
pe3yrvmamul 00yueHus.
KOMNemeHyuu NPOCPAMMbL
croco0aMu ONEHUBaHUS 3HAYMMOCTH M MPAKTUYECKOW MPUTOTHOCTH MOTYYCHHBIX PE3YJIbTATOB;
BO3MOXKHOCTBIO MEXKIUCIUIUTMHAPHOTO IPUMEHEHHUSI MTOJTyYSHHBIX 3HAHHUIA;
TEXHOJIOTHSMH OpTraHU3aI[|H MPoIecca caMoo0pa30BaHus; IPUEMaMH 1IEJICTIONIaraHrsl BO BPEMEHHOM MEPCIICKTHURE, CIIOCO0aMH Ij1a-
HUPOBAHUS, OPTaHU3aI[IH, CAMOKOHTPOJISI H CAMOOICHKH JICITEILHOCTH;
JEeMOHCTPHPYET 3HAHHUE COJEPKAHUSA U OCOOCHHOCTEH MPOLIECCOB CaMOOPraHU3allMy U caMooOpa3oBaHusl, HO JaeT HEMOoIHOe 00oc-
HOBaHHME COOTBETCTBUS BRIOPAHHBIX TEXHOJIOTUN PeaTH3alMK MPOIECCOB ENIIM PO(ECCHOHAIBHOTO POCTa;
CHCTEMOMW 3HAHWW O COJACPIKAHHU, OCOOCHHOCTSAX MPOIECCOB CAMOOPTaHMU3aluK M caMo00pa3oBaHus, apryMEHTHPOBAHHO O0OCHO-
BBIBATh MPHUHATHIC PEIICHUS MPU BHIOOPE TEXHOJIOTHI WX PEAM3aI|K C YISTOM Iiejel MpoeCCHOHATBHOTO ¥ JIMYHOCTHOTO Pa3BU-
THS
3HaTh CrocoObI cOoOpa HAYYHO-TEXHUYECKOW MH(POPMAITUH IT0 TEMATHKE 3KCKYPCHH ISl COCTABIICHHS OTYETA 110 TPAKTHKE
YmMethb coOMpaTh HAYYHO-TEXHUUYECKYIO HH(DOPMAIIHIO MO0 TEMAaTHKE SKCKYPCHI JIJIsl COCTABJICHHSI OTYETa 110 TPAKTHKE VYyebHas - 03HaKOMHU-
TeJbHAs MPAKTUKA
Bnanets MeToJIaMHU cOOpa HaAyYHO-TEXHHUYECKON MH(POPMAITUH IO TEMATHKE 3KCKYPCHI JUIS COCTABICHHS OTUETA IO MPAKTUKE
3Hath croco0bI cOopa HAYYHO-TEXHUUYECKOW WH(POPMAIUH IT0 TEMATHKE 3KCKYPCHH IS COCTABIEHUS OTYETA 110 TIPAKTHKE YuebHas - mpakTHKa
I10 MOJIYYEHHUIO TIep-
YmMmeTh coOUpPaTh HAYYHO-TEXHUUECKYI0 MH(POPMAIIHIO IT0 TEMATHKE 3KCKYPCHIA JUI COCTABJICHHS OTUYETA 110 MPAKTUKE BUYHBIX TPOheccro-
HAJIbHBIX YMEHHM U Ha-
Bnanets METOZIaMHU cOOpa HAYYHO-TEXHUUECKOW HH(OPMAIIMHU 110 TEMATHKE SKCKYPCHI JIJIsl COCTABIICHHSI OTYETA M0 MPAKTHUKE

BBIKOB, B TOM YHCJIE
NEPBUYHBIX YMEHUH U
HABbIKOB HAY4YHO-

HUCCIIeq0BaTeIbCKON
HEITEILHOCTH
OK-6 - ctocoOHOCTHIO UCTIOIB30BATh OOIICTIPABOBBIC 3HAHUS B PA3IMUHBIX Cepax AeaTeIbHOCTH
3HaTB OCHOBHBIC HpaBOBBIe IIOHATHSA,
OCHOBHBIC HCTOYHUKH r[paBa;
HpI/IHI_II/IHBI HpI/IMeHeHI/IS[ I-OpHIIH‘-ICCKOﬁ OTBCTCTBCHHOCTHU
[IpaBoBeneHue
YMeTI) OpI/IeHTI/IIZ)OBaTBCH B CHCTEMC 3aKOHOJATCIILCTBA,

OIpeACIATE COOTHOIIECHUC IOPUANYICCKOTO COACP)KAaHNUA HOPM C pC€aJIbHBIMHU COOBITUSIMU O6HIGCTBCHHOI>'I KU3HU,
pa3pa6aTBIBaTB JOKYMCHTHI ITPABOBOT'0 XAPAKTCPA,




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

91eMeHm 0bpazoeamenbHoll
pe3yibmamul 06yUeHUs.
KOMNnemeHyuu npoSpaAMMbl
pruoOpeTaTh 3HAHUS B 00JIACTH TIPaBa;
KOPPEKTHO BBIPaKaTh U apIrYMEHTHPOBAHHO 00OCHOBBIBATH CBOIO IOPUAMYECKYIO TO3UIIHIO
Bnanets MPaKTUIECKUMH HABBIKAMH aHAIIN3a U Pa3peIleHHs IOPUINYECKIX CUTYAIHIA;
MIPAKTUYECKUMH HAaBBIKAMH COBEPIIEHUS IOPUINUECKUX ACHCTBUN B COOTBETCTBUH C 3aKOHOM;
HaBBIKAMU COCTABJICHUS IPETEH3UM, 3asIBICHUM, 5ka100 110 (aKTy HEUCIIOIHEHHS WM HEHAAJIeKAILEero UCIIONHEHHS [IPaB;
croco0aMy COBEPIICHCTBOBAHHS PABOBHIX 3HAHUK M YMEHHUH MTyTeM MCIOJIb30BaHMsI BO3ZMOKXHOCTEH HH()OPMAIIMOHHON CpEJIbI
3HaTh OCHOBHBIE TIOHATHS W omnpeaecHus: GeaepaibHoro 3akoHa «O HayKe U TOCYAapCTBEHHOH HAayYHO-TEXHUYECKOH MOJIUTHKEY. BUIbI
OXPaHHBIX TOKYMEHTOB MHTEIUIEKTyaJbHOI coOcTBeHHOCTH. OCHOBHBIE TIOHSTHS U ONpenesneHus ¢penepaibHoro 3aKkoHa 00 HHHOBA-
LHAOHHOM JESTENBHOCTU U O FOCYAAPCTBEHHON MHHOBAIMOHHOM monuTHKe. OCHOBHBIE IIard U MpaBUjia FOCYAAPCTBEHHON CUCTEMBbI
perucTpanyu pe3yabTaToB HAYYHOH AESTEIbHOCTH. [IponBukeHne HaydHOU
YMeTn COCTaBJIATh MAKET JOKYMEHTOB [ peructpauuu nporpamMmbl OBM. CocTaBiaTh MakeT JOKYMEHTOB JUIS PETHCTPALMU N300pETEHNUS | TIPOTYKIIMH
WJIM [TOJIE3HON MOAeNH
Bnagets 3HAaHUSAMHU O HayYHO-TeXHUYecKoi monuTuke Poccnn. Crocobamu aHaiw3a MAaTEHTHOW MTOKYMEHTAIlMH M TPOBEACHUS MMaTEHTHOTO
MIOUCKA.
3uats o01enpaBoBbie 3HaHUS B cepe TPyAOBOH AEATEIbHOCTH IIpon3eoncTBeHHAA -
MPAKTUKA [0 TOIy4e-
ymers UCIIOJIB30BaTh OOLIEPABOBBIE 3HAHKS B TPY/I0BOH Cepe NeITeNbHOCTH HUTO HpO(beECHOHaHB'
HBIX YMEHUU U ONbITA
Brazete 00IIEeNPaBOBEIMH 3HAHUSMHU npogeccnonanbHOH
IEATENBHOCTH
OK-7 - c1tocoOHOCTBIO TIOIIEPKUBATH JOKHBIM YPOBEHB (PU3HUECKOM MOATOTOBICHHOCTH JIJIs1 00€CIIeUeHUsI TTOJTHOLIEHHON COMAIbHON U PO eCcCHOHATBHOM
JIEATENBHOCTH
3HaTh OCHOBHBIE CPEJCTBA U METO/Ibl (PU3UUECKOTO BOCIUTAHUS, aHATOMO-(H3HOJIOTHYECKUE OCOOCHHOCTH OPraHU3Ma U CTETIEHb BIUSHUS

¢$u3nUecKux yrnpaxHeHui Ha paboTy OpraHoB U CHCTEM OpraHU3Ma.

OCHOBHBIE CPEACTBA U METOBI (PU3NUECKOTO BOCITUTAHUS, OCHOBHBIE METOJIMKH TUIAHUPOBAHUS CAMOCTOSITENBHBIX 3aHSATHH 110 (u-
3MYECKOH KYJIbTYpPE C YIETOM aHaTOMO-(PHU3NOIOTHIECKHX 0COOEHHOCTEH OpraHnu3ma.

OcHOBHBIE CpeACTBa U METOAB! (PU3NUYECKOT0 BOCIUTAHMSI, OCHOBHBIE METOAMKH IUIAHUPOBAHHS CAMOCTOSTENIBHBIX 3aHATHH 10 (u-
3MYECKON KyJIbType C y4ETOM aHATOMO-(HU3HOIOTHYECKUX OCOOCHHOCTEH opranmzMa W opraHm3anuu 30K, ¢ menbio ykperuieHus
3[I0POBBS, TOBBIIIEHUS YPOBHS (PU3NIECKON MOATOTOBIEHHOCTH

YMeTh

MPUMEHSTH MOJYYEeHHBIE TEOPETHUECKUE 3HAHUS 110 OPTaHU3alMy U IUIAHWPOBAHMIO 3aHATHH MO QU3MYECKOH KyJIbType aHaTOMO-
(u3noNoTNYecKNX 0COOEHHOCTEN OPraHu3Ma,

dusnyeckas KyiabTypa
U CIIOPT




CmpykmypHubiti
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 06yUeHUs.

CmpykmypHbli 2ieMeHm
00pazoseamenvHol
NPOCPAMMbL

MIPUMEHATH TEOPETUIECKHE 3HAHUS 110 OPTaHU3AINN CAMOCTOSITENIbHBIX 3aHATHH C YI€TOM COOCTBEHHOTO YPOBHS (PM3UIECKOTO pas-
BUTHS ¥ (PU3UUECKON MOATOTOBICHHOCTY;

WCIIOJIb30BaTh TECTHI IS ONPEACICHUsS (PU3MUECKOH MOArOTOBIEHHOCTH C IIETIbI0 OpraHU3allMi CaMOCTOSTEBHBIX 3aHSATHH IO OTI-
peaeneHHOMY BTy CIOPTa C 03J0POBUTENFHON HAMPABIEHHOCTHIO, TSl IIOATOTOBKU K MPO(ECCHOHAIBHON e TeTbHOCTH

Bianets

CpencraMu U MeTOaMU (PU3HIECKOTO BOCITUTAHUS.

MeToukaMu OpraHu3aliy U TUIAHUPOBAHUS CAMOCTOSATEIIBHBIX 3aHATHIH 110 (PU3MUECKOM KyIbTYype.

Metoarkamu opranu3aniu GU3KyJIbTYPHBIX H CIIOPTUBHBIX 3aHATHH C yU4ETOM YPOBHS (PU3NUECKOM MOATOTOBICHHOCTH U Mpodec-
CHOHAITLHOM NIESITeIIbHOCTH, HABBIKAMU M YMEHHSIMUA CAMOKOHTPOJIS

3HaTH

OCHOBHBIE TOHSITUS U YHHMBEpCaJbHblE YueOHbIE AEHCTBUA (PETYJISTUBHBIC, IO3HABATEIbHbIC, KOMMYHUKATHBHBIC) B CIIOPTHBHOM,
(U3KYITBTYPHOM, 03JOPOBUTEILHON U COITUATILHOM MTPAKTUKE;

(dopmbl 1 BUABI QU3KYIBTYpHOH JIEITETbHOCTH JIsl OpraHU3aluy 340pOBOr0 00pa3a KU3HH, aKTHBHOTO OTbIXa U JOCYTa;

3HAHHE TEXHUYECKUX MPUEMOB U ABUTATENbHBIX JEHCTBUH Oa30BBIX BUJOB CIOPTA;

COBPEMEHHbBIC TEXHOJIOTHH YKPEIUICHUS] U COXPAaHEHMS 3[0POBBS, MOANEPKaHUS pabOTOCIOCOOHOCTH, MPOMUIAKTUKY TPERyTIPEK-
JieHYsI 3a00JIeBaHUH, CBSI3aHHBIX C YYeOHOM U TIPOU3BOICTBEHHOMN JCATEIbHOCTHIO;

OCHOBHBIE CITOCOOBI CAMOKOHTPOJIS HHINBUAYAIBHBIX TTOKa3aTelel 30pOBbhsl, YMCTBEHHOHN U (u3ndeckor paboTocrnocodHOCTH, (hH-
3UYECKOT0 Pa3BUTHA U (PU3NYECKUX KAUECTB;

TEXHHUKY BHINOJIHEHHs Beepoccuiickoro pu3KyIbTypHO-CIIOPTUBHOTO KoMIuieKkca «I'0ToB K Tpyy U obopone» (komiuieke ['TO)

VYmeTh

HCIOJIb30BaTh MEXKIIPEAMETHBIC MTOHATHA U YHUBCPCAJILHBIC y‘IeGHBIe I[eﬁCTBH;I (peI‘ynHTI/IBHBIe, IMO3HAaBAaTCJIIbHLIC, KOMMYHUKATUB-
HBIE) B CIIOPTUBHOM, (PU3KYIBTYPHOMH, 037J0POBUTEIHHON M COIMATBHON MPAKTHKE;

BBITIOJTHATH (PU3MUECKHE YIPAXKHEHUS pa3HOi (yHKIIMOHAIBHO HANPABIEHHOCTH, UCIIONB30BATh UX B peXXUMe y4eOHOM 1 pOn3BOI-
CTBEHHOM JICSTEILHOCTH C LENBI0 MPOPIIAKTHKH MEPEYyTOMIICHUS U COXPAHEHUS BEICOKOH pab0TOCIOCOOHOCTH;

KCIIOJIb30BaTh pa3Hoo0pa3Hbie GOPMBI U BUABI (GU3KYJIBTYPHOU ACSITEILHOCTH ISl OpraHU3allK 3/I0POBOT0 00pa3a KU3HU, aKTUB-
HOTO OTJIbIXA U JIOCYTa;

HCIOJIb30BaTh 3HAHUA TCXHUYCCKUX IMPUEMOB U JIBUTATCIIBHBIX I[eﬁCTBHﬁ 6a3OBBIX BHUIOB CIIOpTa B HFpOBOﬁ u COpeBHOBaTe.HBHOI‘/II
JeSITEIBHOCTHY;

aHaJIM3UPOBATh M BBLAEIATH 3P PEKTUBHBIC TEXHOJIOTUH YKPEIUICHUS M COXPAHEHUs 340POBBs, MOJAEPKaHUS Pab0TOCIIOCOOHOCTH,
NpOoGUIAKTHKH MPEAYNpekIeHHUS 3a00I€BaHUH, CBSI3aHHBIX ¢ Y4EOHON M POU3BOACTBEHHOM AESITENBHOCTHIO;

aHAJM3UPOBATh MHIMBHyAIbHBIC TIOKA3aTeNN 3I0POBbs, YMCTBEHHOU U (pr3HUIecKoil paboTocrocoOHOCTH, (PU3UIECKOTO Pa3BUTHS H
(U3NUECKUX Ka4ecTB;

CaMOCTOSITEIBHO BBIIOJHATH U KOHTPOJIMPOBAThH BhINONIHEHHE Bceepoccuiickoro ¢pu3KyIbTypHO-CHOPTUBHOIO KoMIuiekca «['0ToB k
Tpyay U obopone» (kommiekc ' TO)

Bimanets

MPaKTUYECKUMH HABBIKAMH HMCIIOJIb30BAHUSI PETYSTHBHBIX, TIO3HABATEIHHBIX, KOMMYHUKATUBHBIX JICHCTBUH B CIIOPTUBHOH, (GU3-
KYJbTYPHOM, 03I0POBUTEIBHON U COLMAIBHON ITPAKTUKE;

DJEKTUBHBIE KYPCHI T10
¢bu3nyecKoil KyabType
U CIIOPTY




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

971eMeHm 00pazoseamenvHol
pe3yrvmamul 00yueHus.

KOMnemeHyuu npocpammbl
HaBBIKAMH WCTIOIB30BaHUS (PU3NUECKUX YIPAKHEHUN pa3HON (PYHKIHOHAIHFHO HAMPABICHHOCTH B PEXKUME YIeOHOH M MPOU3BOACT-
BEHHOW JEATENFHOCTH C MEIBI0 MPOQIIAKTUKY EePEyTOMIICHHUS 1 COXPAHEHUS BHICOKOI pabOTOCIIOCOOHOCTH;
MIPaKTHYECKMMHU HaBBIKAMH HCIIOIB30BAHUS Pa3HOOOPa3HBIX (POPM U BUIOB (PU3KYIBTYPHOU AESTETFHOCTH JJISl OPraHU3alNN 3/I0PO-
BOTO 00pasa »U3HHU, aKTUBHOTO OT/bIXa U JIOCYTa;
TEXHUYECKUMU TPUEMaMH U JBUTATEIBHBIME JISHCTBUSIMEA 0a30BBIX BHIOB CIIOPTA, HABBIKAMH aKTHBHOTO MPIMEHEHHUS UX B UTPOBOU
U COPEBHOBATEJILHOH AESITEIbHOCTH;
HaBBIKAMHU HCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHH YKPCIUICHHSI W COXPaHEHUs 3JI0POBBS, MOIJICPKAHUS PabOTOCIIOCOOHOCTH,
MPO(UIAKTUKY MPEAYNPEKACHUS 3a00ICBaHMIM, CBA3aHHBIX ¢ YUSOHOH M MMPOU3BOACTBEHHOM JIEATEILHOCTHIO;
OCHOBHBIMHU CITOCOOAMH CAMOKOHTPOJISI MHAMBUAYAIBHBIX MOKA3aTeNIeH 3I0POBbs, YMCTBEHHON U (PU3UUECKON pabOTOCIIOCOOHOCTH,
(hpM3UYECKOTO Pa3BUTHS U (PU3MUYCCKUX KAUESCTR;
HaBbIKaMH TIOJTOTOBKHM K BBINOJIHEHUIO Bcepoccuiickoro (Gu3KyJIbTypHO-CIIOPTHBHOTO KOMIUIEKca «['OTOB K Tpyay W 0OOpOHE»
(xommmiexce I'TO)

3HaTh OCHOBHBIC TIOHSITHS W YHUBEpCalIbHBIE yUeOHBIE NEHCTBUS (pErysITHBHEIE, TIO3HABATEIbHBIE, KOMMYHHUKAaTUBHBIC) B CIIOPTHBHOM,
(U3KYITBTYPHOM, 03JOPOBUTEILHON U COITUATILHOM MTPAKTUKE;
(hopMBbI 1 BUIBI GU3KYJIBTYPHOU JEATEILHOCTH JIJIsl OPraHU3aIiK 3JI0pOBOr0 00pa3a KU3HH, aKTUBHOTO OTJIbIXa M JIOCYTa;
3HaHWE TEXHUYECKHUX MPUEMOB U JIBUTATEILHBIX TEHCTBUI 0a30BBIX BHIOB CIIOPTA;
COBpEMEHHbBIE TEXHOJOTHUU YKPEIUICHUS W COXPAaHEHUS 37I0POBbsI, MOAJEPKaHUsI padOTOCIIOCOOHOCTH, MPOMUIAKTHKN TPEIYITPEK-
JieHYsI 3a00JIeBaHUH, CBSI3aHHBIX C YYEOHOM U TIPOU3BOJICTBEHHON JESTEIbHOCTHIO;
OCHOBHBIE CITOCOOBI CAMOKOHTPOJIS HHIMBUAYAIIbHBIX TTOKa3aTelel 3J0pOBbhsl, YMCTBEHHOHU U (u3ndeckor paboTocrnocobHoCTH, (hH-
3WUYECKOTO Pa3BUTHUS U (PH3MUECKUX KAaUeCTB

YMetb WCIIONIb30BaTh MEXKIPEAMETHBIC TTOHATHS ¥ YHUBEPCAbHBIE yueOHble NeiCTBHS (pery/sITUBHEIE, TT03HABATEIbHbIE, KOMMYHHUKATHB-
HBIC) B CIOPTUBHOM, PU3KYIBTYpPHOM, 03/I0POBHTEILHON M COMAILHON MPAKTHKE; AlaniTUBHBIE KYPCHI 11O
BBIIOJIHATH (GU3MYECKHE YIPAKHEHUS pa3HON (yHKIIMOHAIBHO HANPABJICHHOCTH, HCIIOIb30BATh UX B PEXKUME y4eOHOW U NPOU3BOA- | PU3NUYECKON KYIbType
CTBEHHOH JIEATENBHOCTH C IIeNBI0 MPO(QUIAKTHKH ITEPEYTOMIICHHS U COXPaHEHUS BRICOKON PabOTOCIIOCOOHOCTH; U CIIOPTY
KCIIOJIb30BaTh pa3Hoo0pa3Hbie GOPMBI U BUABI (PU3KYJIBTYPHOU ACSITEILHOCTH ISl OpraHU3allK 3/I0POBOI0 00pa3a KU3HU, aKTUB-
HOT'O OTJIbIXa U JI0CYTa;
WCIOJIb30BATh 3HAHMS TEXHUYECKUX MTPUEMOB M JIBUTATENBHBIX ACHCTBUN 0a30BBIX BUAOB CIIOPTA B UTPOBOM JACATEIHHOCTH;
AQHAJIM3UPOBATh U BHIIEIATH () (PEKTHBHBIE TEXHOJOTHH YKPEIUICHUS ¥ COXPAaHEHHS 3JI0POBBS, MOIepKaHus PaboTOCIOCOOHOCTH,
MPO(UIAKTUKY MPEAYIPEXkKACHUS 3a00ICBaHHM, CBA3aHHBIX ¢ yUeOHOH M MPOU3BOACTBEHHOM JIEATEIbHOCTHIO;
AHAJIM3UPOBATh WHAWBHyabHbIC TIOKA3aTEIN 30POBbs, YMCTBEHHOU U (PU3NYECKON pabOTOCIOCOOHOCTH, (PH3MUECKOTO PAa3BUTHUS U
(hM3UYECKUX KaYeCTB

Bnanets MPAKTUYECKUMHU HAaBBIKAMHU HCITOJIL30BAHUS PETYISATUBHBIX, [TO3HABATEIHLHBIX, KOMMYHUKATUBHBIX JIEHCTBHIA B CIIOPTUBHOM, (hU3-

KYJbTYPHOM, 03J0POBUTEIBHON M COMAIBHON ITPAKTUKE;




CmpykmypHubiti
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 06yUeHUs.

CmpykmypHbli 2ieMeHm
00pazoseamenvHol
NPOCPAMMbL

HaBBIKAMU HCIIOJIb30BaHUS (DU3NYECKUX YIPAKHEHUH pa3HON (PyHKUMOHAIBHO HAIIPABICHHOCTH B PEXUME YUEOHOM M MPOU3BOIACT-
BEHHOH JIESATETHLHOCTHU C LENbI0 TPO(QUIAKTUKY TIEPEYTOMIICHHSI M COXPaHEHHSI BBICOKOH pabOTOCTIOCOOHOCTH;

MPaKTUYECKUMH HaBBIKAMHU HCIIONB30BaHUS pa3HOOOPa3HBIX ()OPM M BUAOB (GU3KYIBTYPHON AEATENLHOCTH Il OpraHU3aluu 310pOo-
BOro 00pasa )KM3HH, aKTUBHOT'O OTABIXA U 10CYTa;

TEXHUYECKUMH NIPHUEMaMH U IBUTATEIILHBIMU JHCTBUSIME 0a30BBIX BHJIOB CIIOPTA, HABBIKAMU aKTHBHOTO MMPUMEHEHUS UX B UTPOBOM
W COPEBHOBATENBHOM NESTENBHOCTH;

HaBBIKAMHU HCIOJIB30BAaHHUS COBPEMEHHBIX TEXHOJIOTUH YKpPEIUIEHHsI U COXPaHEHMs 340POBbs, MOAAEpXKaHUs paboTOCImocoOHOCTH,
NpOoGUIAKTHKY MIPEAYNIpeKICHNS 3a00IeBaHUMH, CBSI3aHHBIX ¢ y4eOHON M IPOM3BOACTBEHHOM IESTEIbHOCTHIO;

OCHOBHBIMHU CIIOCOOaMH CaMOKOHTPOJISI HHAMBHYAIBHBIX TIOKa3aTeNeil 310pOBbsl, YMCTBEHHOH M (pU3NUECKON paboTOCIIOCOOHOCTH,
(hm3nyecKoro pa3BUTHs U (HU3HUECKUX KAYECTB

OK-8 - rorosHO

HBEIX O€ICTBUNA

CTBIO ITOJIB30BATHCA OCHOBHBIMU ME€TOAAMHU 3aIUTHI IIPOU3BOACTBEHHOT'O IIE€EPCOHATIA U HACCJIICHHUA OT BO3MOXKHBIX IIOCJIC ICTBHI aBapHﬁ, KaTaCTPOq), CTUXUH-

3HaTH

OTIpeleNICHHS TOHATHHM O TEXHOC(EPHBIX OMACHOCTSIX, UX CBOMCTBAX U XapaKTEPUCTHKAX; XapaKTepe BO3ACHCTBHS BPEIHBIX U OMac-
HBIX (DaKTOPOB; PUEMBI MIEPBOI MOMOIIM; METO/BI 3alUTHI B YCIOBHAX YPE3BbIYAMHBIX CUTYAIlMi, Ha3bIBAE€T UX CTPYKTYpHBIC Xa-
PaKTEpPUCTUKH

YMeTh

00Ccy)1aTh criocoObl 3(GEKTUBHOTO PEeLIeHUs B 001aCTH HACHTU(HUKALNY ONACHOCTEH cpesibl 0OUTaHMs YeJIOBEKa, pUCKA UX Pealu-
3allMM; BEIOMPATh METOBI 3ALUTHI OT ONACHOCTEH M coco0b! o0ecnieueHusi KOM(OPTHBIX YCIOBUH JKU3HEIESTEIbHOCTH

Bnanets

criocobamu OICHHUBAHUS 3HAYUMOCTHU U HpaKTH‘{eCKOﬁ MMPUTOAHOCTH IMMOJTYUYCHHBIX PE3YJIbLTATOB B obnactu 3alIUThl TPOU3BOJICTBCH-
HOTO TIEpCOHAJIA M HACEJICHUS OT BO3MOXHBIX TIOCJICACTBHI aBapuil, KaracTpod), CTHXUIHBIX OeJICTBUI

besomnacHocTh XHn3He-
OEITEILHOCTHA

3HaTh

METOJbI CHUKEHUS AHTPOIIOTEHHBIX BO3JIEHCTBUM, a TAKXKE IIEPCIIEKTUBBI UX COBEPIICHCTBOBAHUS;
MEPONPHATHS IO 0OECIIEUECHHIO HKOJIOTMYECKON 0€30MaCHOCTH TEXHOIOTUI U TEXHUIECKUX ITPOEKTOB;
METOJBI 3alUTHl aTMocdepsl 1 ruapocdepsl. CoBpeMeHHbIE TEHICHITUNN YKOKOHTPOJIS

VYmeTh

IpPaMOTHO BECTH OMOWHAWKAIIMOHHBIC HAOIIOJICHUS B CBS3U C 33J]a4aMH 3KOJOTMYECKOTO MOHHTOPUHTA U 3KOJIOTHYECKOTO 30HUPO-
BAHMSI OCBAMBAEMBIX TEPPUTOPUI B CBSA3M C 3a1a4aMH 3€JIEHOTO CTPOUTENILCTBA M CO3[JaHUSI YCTOMYUBBIX IKOCUCTEM;

IPaMOTHO OLIEHUBAThH BIUSIHUE CBOCH MPOQPECCHOHAILHON AEATEIbHOCTH Ha BCe KOMIIOHEHTHI (DOHOBBIX TEPPUTOPUH, ypOacucTeM H
TUTAHUPOBOYHBIX 00pa30BaHUIA;

MIPUMEHSATH METO/IBI PALIMOHAIBHOTO NPUPOAONOIB30BAHUS ISl CO3/1aHUSl YCTOMYUBBIX SKOCUCTEM;

pPacCUHTHIBATh TEXHUYECKHE PEIIEHMS] [0 YMEHBIIEHUIO TEXHOI'€HHOI'O0 BO3/ICHCTBHSI HA IPUPOJHBIE KOMIIOHEHTHI

Bnanets

MNPAKTUYCCKUMHU HAaBbIKAMU 110 OIIPEACICHUIO ypOBHeﬁ BOBﬂCﬁCTBHH AHTPOIIOTCHHBIX (baKTOPOB Ha 9KOCHUCTEMBEI,
MCETOJaMH1 MCTO/bI PAITUOHAJIBHOTO MIPUPOAOIIOJIL30BAHUA NJIA CO3AaHU YCTOﬁQHBBIX OKOCHUCTCM Ha 3TaIlC MpOCKTUPOBAHUSA 3€JE€HO-
0 CTPOUTEILCTBA

DKOoJI0THUSA




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

onlemenm obpazoeamenvHol
pe3ynomamul 00y4eHus
KOMnemenyuu npo2pammbl
3nartp OCHOBHBIE IOHATHS O TPUEMAX MEPBOM IOMOLIH;
OCHOBHBIE OHATHS O MTPaBax U 00SA3aHHOCTSX I'PaXk/JJaH M0 00ECIIEYEHNI0 0€30IaCHOCTH KU3HEIEATEIbHOCTH;
XapaKTEPUCTUKH ONACHOCTEN IPUPOIHOI0, TEXHOTEHHOIO U COLIMAJILHOTO IPOUCXO0XKICHHUS;
roCyJJapCTBEHHYIO TIOJUTHKY B OOJACTH MOATOTOBKHU M 3Tl HACETCHHS B yCIIOBUAX YPE3BBIYalHBIX CHTYaLUH dusnuecKas KyibTypa
Vmers BBIJICJIATE OCHOBHBIE OIIACHOCTH CPE/Ibl OOMTAaHMs YEJIOBEKA; U CropT
OLICHUBATh PUCK UX PEATH3ALUH
Bnaners OCHOBHBIMH METOJIAMH PEILIEHU 3a/1a4 B 00J1aCTH 3aIlUThl HACEIEHHS B YCIOBHUAX YPE3BbIYAIHBIX CUTYAIHit

OBLIENNTPO®PECCUOHAJIBHBIE KOMIIETEHIINU

OIIK-1 - roTOBHOCTBIO HCIIOIL30BaTh Q)YHHaMCHTaJIBHBIe 06H_ICI/IH)KeHepHBIe 3HaHHA

3HaTH

OCHOBHBIE ITOJIOXKEHUsI, THIIOTE3bI COMPOTHUBICHHUSI MAaTEPHANIOB, AaHAIUTHYECKHE M DKCIIEPUMEHTAIIBHBIE METOJBI ONPEAETICHUs ITepeMe-
LIEHUH TP U3THOE; OIIEHKH MPOYHOCTH TIPH MPOCTHIX U CIIOKHOM COIIPOTHBIIEHHH, TIPOIOIBHOM U3THOE;

MEXaHMYECKHE XapaKTePUCTUKH 1 (PH3UYECKUE CBOMCTBA KOHCTPYKIIMOHHBIX U MHBIX MaTepPHAIIOB;

OCHOBHBIE TPeOOBAHUsI M KPUTEPUH pabOTOCIIOCOOHOCTH U pacuera AeTalei MalluH

YMeTh

OonpeaAciATh JIMHEHHBIC MEPEMCIICHUA 1 YTIJIbI ITIOBOPOTA MONCPCUHBIX CeUEeHHH B OaIKax u pamMax npu I/I31"I/I66, HOPMAJIbHBIC HAIIPSHKCHUA
B ClTydasaXx CJIOKHOI'O COIPOTUBJICHUA U IIPU IPOJOJIEHOM I/I3FI/I6C;

IIpaBUJILHO OIIPEACIIATE OCHOBHBIC TEXHOJIOI'MYCCKUEC XapPAKTCPUCTUKN MEXaHUYCCKUX MEpeaay;

IIPaBUJILHO OINPCACIIATh YCIOBHSA pa6OTI>I /:[eTaneﬁ 1 y3JI0B MAIlIMH TIPH SKCIJTyaTaliun

Bnaners

HaBBIKaMH B TIOCTPOEHHH 3MIOP BHYTPEHHHUX YCHWIMH, TIEPEMEIIEHUI B CTATUYECKH OIPeIeIMMBIX OalKaxX W paMax NpH U3ruoe, B OLCHKE
MPOYHOCTH KOHCTPYKIIMI B CITy4ae MPOCTHIX Ae(OpMAITHid, CIOXKHOTO COTIPOTUBIICHUS, TIPH POIOIHHOM H3TrHoe;
HaBBIKAMH KOHCTPYHPOBAHUSI ICTANICH M Y3JIOB MaIlIMH OOIIEro Ha3HaYeHHs

MexaHuka MaTepuanoB
Y OCHOBBI KOHCTPYHPO-
BaHUs

3HaTh

HUMeTh 0a30BbIe TIPEJICTABICHHS B 001aCTH WH()OPMATHKHU U COBPEMEHHBIX HH(POPMAIIIOHHBIX TEXHOJIOTHIf;

o0111e XapaKTepUCTHKH Ipolecca coopa, nepenaydn, 00pabOTKH U HAKOIUICHUS] MH()OPMALIUHL;

OCHOBHBIE TEXHHUECKHE CPEJICTBA U MPOrpaMMHOE OOecTieueHre, PUMEHIEMOe JUTsl pellieHHs O0ILEeHHKeHEPHBIX 3a/1a4;

OCHOBHBIE MPE/ICTABIICHHS O JIOKATbHBIX U IJI00aIbHBIX CETsIX, Web- TexHomorusx;

OCHOBHBIE CPEJICTBA TIPEJICTABIICHHS U IIPUEMBI 0OPaOOTKH TEKCTOBOM HHPOPMAIMH B COBPEMEHHBIX O(PUCHBIX TIPHIIOKECHHUSE;

OCHOBHBIE CPEJICTBA MPEICTABICHUs 1 00paboTKa YUCI0BOH MHPOpMAIMK B O(DUCHBIX MPUIIOKEHHSX, aHAITN3a U BU3YaJIM3alM1 JaHHBIX
JUTSl pellieHust OOIIENHKEHEPHBIX 3a/1ay;

TUITIOBBIE AITOPUTMBI M MOZENH PEIIeHUS MPAaKTHYECKUX OOIIEHH)KEHEPHBIX 3a7ad C HWCIIOIB30BAaHWEM MPUKIAIHBIX MPOrPaAMMHBIX
CPEICTB;

Wudopmaruka u uH-
(dbopMalMOHHbBIE TEXHO-
JIOTHH
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OCHOBHBIE aJITOPUTMBI PEIICHNS] HH)KEHEPHBIX 337134,

OCHOBHBIE AJITOPUTMBI IIPOrPAMMHUPOBAHUS;

OCHOBHBIE MeTOBI TipoekTupoBanust b/I mis xpanenus;

OCHOBHBIE OTIPEAEIeHIs 1 IOHITHS nHPOpManyi 1 HHPOPMAIIMOHHON 0€3011aCHOCTH, BO3MOYKHBIE YTPO3BI

YMeTh

BBIOMPATh CIIOCOOBI A PEKTUBHOTO TIOTyUESHHUS U XpaHEeHH MH()OPMAITIH;

pabotaTth B KauecTBe KireHTa IHTepHET-CepBUCOB;

OLCHMBATH JOCTOBEPHOCTD, IIPUMCHATH I/IH(i)OpMaIH/IIO, IMOJIY4YCHHYIO B T. J'IO6aJ'II>HI>IX KOMITbIOTEPHBIX CETAX JJIA O6H1€I/IH)KeHepHI)IX pacuc-
TOB;

WCTIONB30BaTh OPUCHBIE MPUIIOKEHHUS TS PEILIeHHs] OOLIIENHKEHEPHBIX 33134,

ucronb3oBaTh coBpemenHbie KT miis pemenus oOienHKeHepHbIX 3a/1ad;

WCTIONTh30BaTh OCHOBHBIE CPEJICTBA MPEJCTABICHUS M 00PaOOTKH YHCIIOBOM HHPOPMAIMK B O(UCHBIX MPUIOKEHHUSX B OOIIEHHKESHEPHBIX
pacuerax;

MMPUMCHATH OCHOBHBIC AJITOPHUTMBI PCIICHUA NWHXKCHCPHLIX 3a1a4 U p€aJIM30BbIBATh UX C ITIOMOLIBIO ITPOrPpaMMHBIX CPEACTB,
npoektuposath b/l 1o oOmmenHxeHepHbIM 3HaHHUAM; co3/1aBaTh 3arpock! b/l amst BeIOopa nadopmarmy;

pacro3HaBaTh JEHCTBUE BPEJOHOCHBIX IPOrpaMM U MPUMEHATh COBPEMEHHbBIC AHTHBUPYCHBIE CPEICTBA 3aLUTHI

Bnanets

OCHOBHBIMH HABBIKAMH TIOMCKa XpaHEHHsI, IepepaboTku nH(popMaImy;, HaBblkaMu 0TOOpa nH(opMarmu st 3QGEKTHBHOTO PEIICHUS
OOIIEMHKEHEPHBIX 33/1a4;

HaBBIKaMU pabOTHI B TTIO0ATBHBIX KOMIIBIOTEPHBIX CETSIX;

MPOrPaMMHBIMH CPEJICTBAMH peaTi3aniui HHGOPMAMOHHBIX IPOLIECCOB s 3PPEKTUBHOTO PEIICHHs OOIIEHHKEHEPHBIX 3a/1a4,
THUTIOBBIMH QJITOPUTMaMHU M MOJICTISIMH PELICHHUS OOLIIEMHKEHEPHBIX 33/l C CTIONIBb30BaHHEM MPHUKIIAIHBIX POTPAMMHBIX CPEJICTB;
COBPEMEHHBIMH TEXHOJIOTUSIMHU TTPOTPAMMHPOBAHMUS U TIPOrPAMMHBIMHU CPEACTBAMU JUIsl PEIICHUS OOIIEMHKEHEPHBIX 3a/1a4;
HaBBIKAMU COCTABJICHHS JITOPUTMOB M PELICHHs OOIIEHHKEHEPHBIX 33/a4 C MOMOUIBIO S3BIKOB IPOrPAMMHPOBAHHUS BBICOKOTO
YPOBHS;

HaBBIKAMH MTOMCKA HHPOPMAIMH B TI100abHBIX KOMITBIOTEPHBIX CETSX;

TEXHOJIOTHsIMH 00paboTKH 0a3 JaHHBIX;

MPOTPaMMHBIMH CPEJICTBAMU 3aIIUTHI HHGOpMaIuK rpu padote ¢ [1K, BkIrodas nprieMbl aHTUBUPYCHOM 3allIUTHI

3Harte

OCHOBHBIC OIIPCACIICHUA U ITIOHATUA 0a30BbIX 3HAHMH B 00JIaCTH €CTCCTBCHHOHAYYHbBIX NUCIUIIIINH. (DyHJIaMeHTaHI)HBIe OCHOBBI €C-
TECTBECHHOHAYYHBIX JUCHHUIIIIMH, OCHOBHBIC METOABI PCIICHUA THUIIOBBIX 3ada4 110 U3BECTHBIM aJICOPpUTMaM U ITPpaBUJIaM. OcHOBHBIE
3aKOHOMCPHOCTU MPOLECCCOB MACCONIEPCHOCA NPUMCHHUTCIBHO K TEXHOJIOTUUCCKUM IIpoHecCaM, ONMUCbIBATh, paCCYUTLIBATh U daHA-
JIM3UPOBATH NTPONLECCHI IEPEHOCA TCIJIa U MACChl, BBIJICIIATH q)aKTOpBI, ONnpeaCTIAOINNE NX UHTCHCUBHOCTD

VYmeTh

OOBSACHATH TUITUYHBIC MOJICIM 3aJa4 B 00J1aCTH TEII000MEHa. 00Cyk1aTh 3PPEKTUBHBIE CIIOCOOBI PELICHHUS MPOOIIEM TEII000Me-
Ha CTPOUTD U aHAJTM3UPOBATH MATEMATHUECKHE MOJISITH TeIIoMaccornepeHoca. PacrosHaBarh 3 GeKTUBHOE peleHne oT Hedpdek-
THBHOTO, IPH PEIICHUH 33/1a4 CJIIOKHOTO TEII000MEHa

Temnogusuka




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

9nemMeHm 00pazoseamenvHol
pe3yrvmamul 00yueHus.
KOMNnemeHyuu npozpammol
Bragets crocobaMu AEeMOHCTpAIH YMEHHS BIaJeTh cOOpoM HH(pOPMALIHN IS TEIUIOTEXHIYECKHAX pacu€ToB. CriocobamMu cOopa u aHamm3a
HHPOPMALIMK O TEIUIOOOMEHHBIX MpolleccaXx KOHBEKLHMEH, U3ITyuYeHHEeM M TEIUIONPOBOAHOCTHIO. MeTomaMu pacueTa MpoleccoB
KOHBEKTHBHOTO TEIJIO- U MAacCoNepeHoca, Mepeaayn Temia U3yYeHHEM U MOJIEKYJISIPHOM TeMJIONPOBOJHOCTHIO
3Hath METOJTbI M3YYEHHUsI (PUZNKO-XUMHIECKHUX IPOIECCOB, (PH3MUECKUX, XUMHUECKUX CBOMCTB M IKCIUTyaTallMOHHBIX XapaKTEPHUCTHUK Ma-
TEePHAJIOB, YCTPOWCTB, MPUOOPOB U M3/IETNI HA MX OCHOBE MeTo/Ib! HCCIeLOBaHMi]
YmMmeTs MIPUMEHATH AU(PPAKINOHHBIE, CIIEKTPOCKOTIMYECKHE, PE30HAHCHBIC U IPYTHE METOIBI IIPH UCCIIEOBAHUN MaTEPHAIIOB
MaTEepUaJIOB U IPOLEC-
BHaI[CTI) MPAKTUYCCKUMU HaBbIKaMHW UCIIOJIB30BaHUA JICMCHTOB METOAOB MCCIICAOBAHUA MAaTCPHUAJIIOB U MTPOLCCCOB HAa APYTUX JUCHHUILINHAX, CcoB
Ha 3aHATHIX B ayJUTOPHH U Ha YIeOHOW PaKTHKE
3Hath OCHOBHBIC OTIPE/ICTICHHS 1 TIOHATHS HauepTa- TeIbHON T€OMETPUH U MTPOSKIIMOHHOTO YePUCHUS;
CHOCcO0BI MOCTPOCHHUST N300PAKEHUH MTPOCTPAHCTBEHHBIX (HOPM Ha TUIOCKOCTH M CIIOCO- OBl pEeIIeHHS 3a/1a4, OTHOCSIIMXCS K 3THM
(dhopMaM: METPUIECKHX M 000OIICHHBIX MTO3U- IMOHHBIX;
MIpaBHIIa BRITOJHEHHUS 11 0()OPMIICHHS Yep- TeXel B COOTBETCTBHH ¢ TpeboBanusmu ctanaaptoB ECKJ]
YmeTs OTIPEETISATh TEOMETPHUYECKUE (POPMBI MOJIEIH 10 €€ KOMIUIEKCHOMY YePTEexKY; Hauepratebuas reo-
penrate 0000IIEHHBIE TO3UIIMOHHBIE U MET- PUYECKHE 3a]1a4H;
BBITTOJTHATH W300paKEeHNE MOJICITH Ha KOMILIEKCHOM YepTEeKe; MCTPHA 1 MHACHCPHAA
HAHOCHTB pa3Mephl Ha YepTeke B COOTBETCTBHH co cranaapramu ECKJ; rpaguxa
TIOJIb30BAThHCS] H3MEPUTEIEHBIMA WHCTPYMEHTAMHU
Bnagets HaBbIKaMHU I10JIb30BaHUs Y4eOHOM U cripa- BOYHOM JiuTeparypoii u crangapramu ECK/I;
OCHOBHBIMU METOJIaMH PELICHUS 3a/1a4 B 00- JIACTH WHKEHEPHOH rpaduKy;
BO3MOXKHOCTBIO MEXAHCIUIUIMHAPHOTO PHU-MEHEHHs TIOJYYeHHBIX 3HAHUM;
3Hath METO/JTbI aHAIM3A IEKTPUISCKUX M MATHUTHBIX IIETIeH, JIEKTPOMArHUTHBIX YCTPOWCTB;
OCHOBHBIE XapaKTEPHUCTHKH AJIEKTPOMATHUTHBIX YCTPOMCTB ¥ MPUOOPOB, AIEMEHTHYIO 0a3y 3JEKTPOHHBIX YCTPOICTB
YMerb BEIOMpaTh 3 PEKTUBHBIE CIIOCOOBI aHAIN3a DIIEKTPUIECKUX U MATHUTHBIX IIETICH, YATATh JIEKTPUIECKUE CXEMBI DIIEKTPOTEXHUYE-
CKHUX U DJIEKTPOHHBIX YCTPOWCTB; DNEeKTPOTEXHHUKA U
SKCHEPHMEHTAIEHBIM CIIOCOOOM M Ha OCHOBE MACHOPTHBIX (KAaTAIOMKHBIX) JaHHBIX OHPENENATh MapaMeTPhl U XapaKTEPUCTUKHU THIIOBBIX | JJICKTPOHHMKA
OIIEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOUCTB
BHa}IeTB npueMamMu MpoBCACHUA SKCIICPUMCHTAJIbHBIX HCCHC}IOB&HI/Iﬁ QJICKTPUUCCKUX uenef/'l 1 JJICKTPOTEXHUYCCKUX YCTpOﬁCTB;
METOJaMU BI)I60pa QJICKTPOTEXHUYCCKUX, DJICKTPOHHBIX, DJICKTPOU3ZMEPUTECIbHBIX YCTPOﬁCTB
3Hath 3aKOHOMEPHOCTH (OPMUPOBAHMS CTPYKTYPbl M CBOMCTB METAJUIOB U CIUIABOB C IMOMOIIBIO TEPMUYECKOH M XUMHKO-TEPMUUYECKOM

00paboTKu

Tepmuueckast 06padoT-




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

9nemMeHm 00pazoseamenvHol
pe3yrvmamul 00yueHus.
KOMNnemeHyuu npozpammol
YMeThb BEIOMPATH CITIOCOOBI TEPMUYECKOI 00pabOTKH M TEPMO-MEXaHUIECKOH 00pabOTKU ISl Pa3InIHON MPOKATHOM MPOTyKITHH Ka B POKATHOM TIPOM3-
BOJCTBE
Bnanets HaBBIKaMH BBIOOpA MaTepualia v Cocoda TepMUUECKON 00paboTKH ¢ yueToM TpeOOBaHUN TEXHOIOTMYHOCTH, 9KOHOMUYHOCTH, Ha-
JEKHOCTH Y JIONTOBEYHOCTH MPOKATHOHN MPOTYKITHH
3Hath KJIaCCU(UKAIIIO, OCHOBHBIE OTPEeNICHNUS U MOHSTHS 3aIllIUThl METAIIOB OT KOPPO3HUH;
OCHOBHBIEC MEPHI M CITOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH
YMeTb BBIOMpATh MaTeprall U MEPBI €T0 3alIUThI, HCXOAS U3 YCIOBHUM €ro SKCIUTyaTallly 1 KOMIUIEKCa MPeIbsBIsIEMbIX TPEOOBaHUIA;
MIPOTHO3UPOBATH KOPPO3UOHHBIC PAa3pyIIECHUS U BEIOUPATh 3()()EKTUBHBIC METOIbI 3aIIUTHl METAJUIOU3ACIUI H TEXHOJIOTUYECKOTO Koppo3us u 3amura
000pyIOBaHUS OT KOPPO3UHU METAJUIOB
Brnagets MTPAKTUYECKAMHU HaBBIKAMHU MCTIONH30BAHUA (DYHIAMEHTAIBHBIX OOIIENH)KCHEPHBIX 3HAHUH MPU H3yYSeHHH OCHOBHBIX 3aKOHOMEPHO-
CTel Mmpouecca KOppo3uH, a TAKKE MPOSKTUPOBAHUH TEXHOIOTHUECKUX MPOLIECCOB U PEKUMOB U3TOTOBJIEHUS METAJITIOU3IENUI, B
TOM 4HHUCJIC MCTaIIHOI/IE]I[CHI/Iﬁ C 3allIUTHBIMU IMOKPBITUAMHA
3HaTh KJaccu()MKAIHMIO U CBOMCTBA METAIJIOB
YmMmeTs OpPHUEHTHPOBATHCA B IPAKTHIECKOM MTPUMEHEHUH (PH3MUECKUX CBOMCTB METAJLIIOB du3nYeCcKre CBOMCTBA
MaTepralioB
B.Ha):[eTB HaBbIKaMU ONIPCACIICHUA (1)I/I3I/I‘IGCKI/IX u (1)I/I3I/IKO'MGX3HI/I‘IGCKI/IX CBOWCTB MaTCpPUAJIOB PA3JIMYHBIX KJIACCOB

OIIK-2 - TOTOBHOCTBIO KPUTHYECKH OCMBICIIHBATh HAKOIIJICHHBIN OIBIT, U3MEHSTH ITPU HEOOXOAMMOCTH PO CBOCH MPOPEeCCHOHATBHON JIeITeTFHOCTH

3HaTh

OCHOBHBIE XapaKTEPHCTHKH MTPOJIYKTOB YEPHOW U IIBETHON METAJUTYPIHHU: UyTyHA, CTalU, (DeppOCILUIABOB, ATIOMUHHUS, ME/IH, HUKEIS;
MECTO MPOU3BOJICTBA YEPHBIX METAIJIOB B cpepe YeTOBEUECKOM AEATEIbHOCTH;
TpeOoBaHUs K MPoheCCUOHAIBHON AEATEIbHOCTH PAOOTHUKOB YEPHOW METAITYPriH

YMeTh

OLICHUBATh (PU3HUKO-MEXAHUYECKUE CBOMCTBA MATEPHAIOB U MPOYKTOB METAJUTYPrUIECKOTO MPOU3BO/ICTBA;
paborath ¢ H(MOpPMAIHEH 0 MpoIleccax U arperarax MpoM3BOICTBA;
KPUTHYCCKH OCMBICIIMBATH COCTOSIHUE U TIYTH PA3BUTHS METAJUTYPIHUYECKOTO MPOU3BO/ICTBA

Bnangets

HaBBIKaMU pabOTbI C COBPEMEHHBIMU CPEICTBAMU HH(OpMaIMK B 00J1aCTH METAJUTYPIHH YEPHBIX M [IBETHBIX METAJLIOB;
croco0aMu CpaBHUTEJILHON OLIEHKH MOKa3aTeNed MPOn3BOJICTBA;
KOMITBIOTEPHBIMU TEXHOJIOTHSIMHA 00pabOTKH HHPOPMAITUH

OCHOBBI METAJTYpIu-
4eCKOro MPOU3BOJCTBA

3Harth

OCHOBHBIC OTallbl IMMOABJICHUSA METAJLTYPTUICCKUX TGXHOHOFHﬁ; BKJIaa BEAYUINX pOCCHﬁCKHX n 3apy6e>1<me YUYCHEBIX B pa3BUTHE MC-
TAJUTypruy; CymeCTBYIOINUEC B HACTOAIICC BPEMA KOHCTPYKIITMOHHBIC MaTCPpUAJTIbI;
B3aUMMOCBA3b MCKAY UCTOPUICCKUM 3TAIIOM U IPUMCHACMBIMHU MATCpUAJIaMU; TOCTOMHCTBA U HCAOCTATKU MCTAJLTYPIrU4CCKUX Mpo-

Hcropus metamuryprun
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LECCOB Ha OIIPECACIICHHBIX 3TallaX pa3sBUTHA YCJIIOBEUCCTBA, ITPUHITUIILI BLI60pa KOHCTPYKIIMOHHBIX MaTC€pHUaJIOB B 3aBUCUMOCTHU OT
0COOEHHOCTEH OIMpCACJICHHOI'O UCTOPHUYCCKOr'O I€prnoaa

YmeTs

BBLJICIISITH OCOOEHHOCTH HCTOPUYECKOTO PAa3BUTHS METAJUTYPTHUU CPEIHM UCTOPUUECKOTO Pa3BUTHS OOIIICCTBA;

AHAIIM3UPOBATH XOJI HICTOPUIECKOTO Pa3BUTHUS OOIIECTBa M MPUMEHEHHS METAJUTYPIrHUYeCKUX TEXHOJIOTUH; Ha OCHOBE aHalln3a Hayd-
HOM TNTEpaTyphl CAMOCTOSTENFHO OMPEEISATh YPOBEHD PA3BUTHS METAILTYPTHYECKON OTPACIK Ha ATArax UCTOPUIECKOTO Pa3BUTHS;
aApryMEHTUPOBAHO JOKA3bIBaTh JOCTOMHCTBA M HEJJOCTATKN METAJJIOB U CIIABOB Ha 9JTalax UCTOPHUYECKOTO PA3BUTHSI YEJIOBEUECTBA

Bnanets

OCHOBHBIMHU METOJIaMH aHaJIM3a HAYYHOH JUTEpaTyphl B 00JaCTH HCTOPHU METAILTYPIHH;

po¢eCCHOHANBHBIM SI3IKOM B 00JIaCTH UCTOPUH METAJUTYPIHU

MPAKTUYECKUMH HABBIKAMU CAMOCTOSITEIBHONW pa3pabOTKH M MCIOJIb30BaHUS HAYYHO-TEXHHUUYECKOHN JINTEpaTypsl B 001acTH MeTall-
JIyprun

3HaTh

OCHOBHBI€ dTarbl pa3BUTHSA TEXHUKH U TEXHOJIOTHI; 0COOCHHOCTH BOSHUKHOBEHUS ¥ Pa3BUTHS TEXHUKU M TEXHOJIOTUH B pa3IHYHbIC
MEPUO/IbI UCTOPUUECKOTO Pa3BUTHSL O0IIECTBA; OCHOBHBIC TCH/ICHIINN Pa3BUTHS TEXHUKH;

B3aMMOCBS3b MEXIy Pa3BUTHEM OOILIECTBA M YPOBHEM Pa3BUTUS TEXHHUKH; HAIPABJICHUS Pa3BUTHA TEXHUKH M TEXHOJOTMH Ha CO-
BPEMEHHOM 3Tare

VYmeTh

MOJIb30BATHCS COBPEMEHHOM HAyYHOH JINTEPaTypOil sl 00OTaleH!s] 3HAaHUSAMHU B 00J1aCTH UCTOPUH TEXHUKH; BBIIENIATH 0COOCHHO-
CTH Pa3BUTHUS TEXHUKH HA PA3MYHBIX dTalax MCTOPUYECKOTO PA3BUTHS; MOJIB30BAThCS TEPMHUHOJIOTHEN B 00JacTH oOLIeTeXHUUE-
CKMX JUCLIUILINH;

aHaJM3MPOBATh YPOBEHb PAa3BUTHUS TEXHUKH Ha PA3JIMYHBIX dTallaX UCTOPHUYECKOTO Pa3BUTHsI OOIIECTBA; apryMEHTHPOBAHO JJOKA3bI-
BaTh JOCTI)KEHUE OMPEEIIEHHOT0 YPOBHS Pa3BUTHUSI TEXHUKHU B OIPEJICICHHBIN HCTOPHUYECKUN IEpHO]T pa3BUTHs OOIIECTBA

Bnanets

OCHOBHBIMU METOJIaMH aHaJN3a HAYYHOH JTUTEpaTyphl B 00JaCTH HCTOPHU METAILTYPIHH;
po¢eCCUOHANBHBIM SI3BIKOM B 00JIACTH UCTOPUH TEXHUKHY;
MPAKTUIECKUMH HABBIKAMHU CAMOCTOSITENILHON pa3pa0O0TKH U UCTIONIb30BAHNSI HAYYHO-TEXHUYECKOM JTUTEPaTyphl B 00JaCTH TEXHUKU

I/ICTOpI/IH TCXHHUKHU

3HaTh

TpeOOBaHUS K MMOJI'OTOBKE OTYETA MO MPAKTUKE COTIACHO YTBEPKIECHHBIM (hopmam

YMeTb

COCTAaBJIATH OTYUCT IO IIPAKTUKE

Bnanets

IpaBujIaMy IIOATOTOBKH yCTaHOBHeHHOﬁ OTYCTHOCTHU 110 YTBEPKIACHHBIM (1)OpMaM

VYyebOHas - 03HAKOMHU-
TeJbHAS TPaKTHKA

3HaTh

TpeOOBaHUS K MOJI'OTOBKE OTYETA MO MPAKTUKE COTIACHO YTBEPXKIECHHBIM (hopmam

YMeTh

COCTAaBJIATH OTYUCT IO IIPAKTUKE

VYyeOHas - mpakTHKa
10 MOJTYYEHHUIO Tep-
BUYHBIX MPOQEeCccHo-




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

aJ1emernm 06pa306am€ﬂbl—l0ﬁ
Komnemernyuu pesyrbmansl O6y'{€HM}l npozcpammbosl
Bnanets MpaBUJIaMH MOATOTOBKH YCTAaHOBIIEHHOW OTYETHOCTH I10 YTBEPKACHHBIM (hopMam HAJIbHBIX YMEHHM U Ha-
BBIKOB, B TOM YHCIIE
IIEPBUYHBIX YMEHUHN U
HaBBIKOB Hay4HO-
HCCIIEN0BATENbCKON
JIeSITEIbHOCTH
OIIK-3 - ciocoGHOCTBHIO 0CO3HABATH COMUABHYIO 3HAYMMOCTh CBOCH OyayIiel npodeccuu
3HaTh OCHOBHBIC OIIPCACIICHUA U ITOHATHUSA, UCIIOJIB3YCMBIC B MCTAJUTYPIrU YCPHBIX U IBETHBIX METAJLJIOB,
MECTO IPOU3BOJICTBA METAILIOB B cepe YeI0BEUECKOi IeITeNbHOCTH
YMetb KPUTHYECKH OCMBICIMBATH COCTOSIHUE M IIyTU PAa3BUTHS METAJUIYPrHYeCKOr0 NPOU3BOACTBA OCHOBBI METAJLITYpPIH-
YEeCKOI'o MPOU3BOICTBA
Bnaners nH(popMaIHei 0 CHIPbEBBIX  TEXHUUECKUX 0a3aX METALTYPIHIeCKOTro MPOU3BO/ICTBA;
HaBbIKAMU NIOMCKA HAYYHOM U TEXHUYECKON MH(OPMAIIUK 110 HaPaBICHUIO «MeTajuryprusi»
3HaTh Ponb MCTAJUIYPIru B pa3BUTHU OGH.IGCTBa U 5KOHOMUKHU CTpaHbl, pETHUOHA U ropoaa. COBpeMeHHOG COCTOSAHHUEC MeTaJ’IJ’IprH‘leCKOﬁ
orpaciu. [IpoGiieMbl ¥ EPCIEKTHBEI Pa3BUTHSI METAIUTYPTHU TOPOJIA, PETHOHA, CTPAHbI U 3apy0eKbsl.
YMetb Oco3HaBaTh CONUATBHYIO 3HAYUMOCTH MPOPECCHH MeTauTypra. BeiaessTts CBOE mosoxkeHue cpeau apyrux npodeccuii. U3mensts | BBenenue B Hanpasiie-
npoduiib cBoeil paboThl B porecce MpodhecCHOHATPHON e TeIbHOCTH. HUE
BJ'Ia,Z[eTB I/IH(I)OpMaLII/ICI\/'I O ChIPBCBBIX U TECXHUYCCKUX Oazax MCTAJTYPIruidcCKoro nmpou3BoaACTBa. HaBrikamu momncka Hay‘lHOfI M TEXHHUYCCKOH
rH(GOPMAITUH 110 HANIPABJICHUIO «MeTalTyprusy.
3HaTh Ponb CIICHHAJIbHOCTH <<O6p3,60TKa MCTAJIJIOB U CIIABOB JaBJICHUCM)» B Pa3BUTHUUN O6H.IeCTBa 1 53KOHOMHKHU CTpPaHbI, pEruOHa U ropo-
na. CoBpeMeHHOE COCTOSIHHE MeTauTypruueckoil orpaciu. IIpoGieMsl U mepcneKkTUBbl pa3BUTHS METATypPTUU TOpojia, PErHoHa,
CTpaHBI U 3apYOEKbSI.
Vmers Oco3HaBaTh COIIMAJIbHYIO 3HAYUMOCTH HpO(bCCCI/Iﬁ MeTaHHprH‘ICCKOﬁ CIICIaJIbHOCTH. BBI,Z[GJ'IHTB CBOE MOJIOKCHHUE cpean Apyrux BBeI{eHHe B CTICT(MATE-
npodeccuii. Usmenste npoduis cBoeit paboThl B mpolecce mpodecCHOHAIBHON AESTEIbHOCTH. HOCTH
BJ'IaI[eTI) I/IH(I)OpMaHHefI O CBIPBCBBIX U TEXHUYCCKUX bazax MCTAJLITYPrudcCKoro rnmpou3BoaCTBa. HaBrikamu noucka Haquoﬁ 1 TEXHUYCCKOH
rH(OPMAITUH 110 METAJUTYPrHYECKOH CIIeIMaTbHOCTH.
3HaTh CBOIiCcTBa 1 00JIacTH IMPUMCHCHUA MAaTCPUAJIOB B MECTAJIJTYPIruu, B T.4. HAHOMAaTEpHUaJiOB 1 HAHOCHUCTEM
VYyeOHas - 03HAKOMHU-
Vmers CaMOCTOATCIIbHO ONPCACIIATh C UCIIOJIB30BAHUEM Hay‘lHO-TeXHPI‘-ICCKOﬁ JIMTCPATypPhbl YPOBCHb TCXHUKH, chomgyeMoﬁ B IIponeccax | TCJIbHAA IIPAKTUKA

METAJUTyPTUH H MaTepHaoo0paboTKu




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

a1eMeHm 0bpazoeamenbHoll
pe3yibmamul 06yUeHUs.
KOMnemeHyuu npocpammel
Brnaners TEOPETHYECKUMH 3HAHUSIMHU B 00JIACTH METAJUTYPTHH, A TAK)KE MPAKTUIECKIMH HaBBIKAMU CAMOCTOSITEIIEHON Pa3paOOTKH U UCTIOINb-
30BaHMsl HAYYHO-TEXHHYECKON JINTEPaTyphl
3HaTh CBOHCTBA M 00JIaCTH MPUMEHEHHSI MaTEPHUAIOB B METAJUTypPTUH, B T.4. HAHOMATEPHAIOB M HAHOCHCTEM VY4yeOHas - IMpaKTHKa
I10 IIOIYy4YEHHUIO IIep-
YmeTsb CaMOCTOSITEIIBHO OIPEENIATh C UCIIOIb30BAHNEM HAYYHO-TEXHUYECKOM JINTEPAaTypEl YPOBCHb TEXHHKH, HCIIONB3YEMOMH B IIPOLECCAX | ByHBIX MPO(ECCHO-
METAJTYPTUU M MaTepragoo0paboTKu HAJIbHBIX YMEHUIl U Ha-
BHaI[CTI) TCOPECTUYCCKUMHU 3HAHUAMU B O6J'IaCTI/I MCTAJIIIYPIrum, a TakK:XKC NPaKTUYCCKMMU HAaBBIKAMU CaMOCTOSTEIbHOM pa3pa60TKI/1 " UCIIOJIb-

30BaHMSI HAYYHO-TEXHUUYECKOH JINTEPATYPhI

BBIKOB, B TOM 4HCJIE
IIEPBUYHBIX YMEHUHN U
HAaBBIKOB HAY4YHO-

HCCIIE0BATEIBCKON
JIEATENIbHOCTH

OIIK-4 - roTOBHOCTBIO COUETATh TEOPHIO U MIPAKTUKY JJIA PEIICHUS HHKEHEPHBIX 3a/1a4
3HaTh OCHOBHBIE TIOJIOKEHHUSI TEOPUU TPEAETIOB U HENPephIBBIX (QYHKIWH, Tpa)MKd OCHOBHBIX JIEMEHTapHBIX (PYHKIMH M MX CBOWCTBA,

OCHOBBI YHCIICHHOTO PEIICHUS TPAHCICHICHTHBIX YPaBHEHHUH;

OCHOBHBIE TeopeMbl T (HepeHINaTBLHOTO U WHTErPAJbHOTO MCUYHUCICHHST (YHKIUH OIHONH M HECKOJNBKHX INEPEMEHHBIX, METOJIbI

i hepeHINaTbHOT0 HCYNUCIICHUS NCCIIeJOBAaHNS (DYHKIIMI, OCHOBBI YHCIIEHHBIX METO/IOB BBIYHCIICHHS ONPEICIICHHBIX HHTETPAJIOB;

OCHOBHBI€ THIbI OOBIKHOBEHHBIX TU(PepeHIINATBLHBIX YPABHEHUH U METO/IbI UX PEIICHUS,

OCHOBHBIE IOHSTHUS TEOPUH BEPOSATHOCTEH M MaTEMaTUUECKOM CTATHCTHKH
Ymets penraTth 3a1a4n 10 H3y4aeMbIM TEOPETHYECKH pa3JiesiaM;

. Maremarunka

o0cyk1aTh croco0b! 3¢ (eKTUBHOTO perieHns quddepeHITUaIbHBIX YPaBHEHUH H UX CHCTEM; ONpPeeNsiTh d3pGEeKTHBHOCTD PEISHUS

3a]]a4uu, MOJIyYEHHOTO C IMOMOIIBIO YHCICHHBIX METOJIOB; paclo3HaBaTh d3QPEKTUBHBIC PE3yIbTaThl 00PAOOTKH IKCIIEPUMEHTANBHBIX

JTAHHBIX OT Hed(pPEeKTUBHBIX
Brnaners NPaKTHYECKUMH HABBIKAMH WCIIOJIb30BAHMS MAaTEeMAaTHYECKUX IMOHATHH M METOJOB (M3y4aeMbIX pa3/eioB MaTEMaTHKH) IIPH pele-

HUM NPUKIAIHBIX 33]a4;

HaBBIKAMU 000OIIEHHUS pe3yIbTaTOB PEIICHUS, PE3YJIBTATOB 00PAOOTKH CTATUCTUIECKOTO IKCTIEPHUMEHTA;

croco0aMu OleHUBaHUsI 3HAYMMOCTH M IPAKTUYECKOW MPUTOTHOCTH MOJTYYCHHBIX PE3YJILTATOB
3HaTh OCHOBHBIE OIPEACTICHUS U MOHATUS MEXAHUKH, MOJIEKYJISIPHOW (QU3UKH U TEPMOAMHAMHUKH, HJICKTPOIUHAMHUKH, ONITHKH, aTOMHOU H

saepHON HU3HUKH;

OCHOBHBI€ THIBI (PU3NYECKUX 33134 dusuka
YmeTs 00CykIIaTh crioco0bl 3 (HEKTUBHOTO perieHus GU3NIECKUX 3a1a4;

pacno3HaBath 3 hekTUBHOE pemeHne oT HeapHEKTUBHOTO




CmpykmypHubiti
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 06yUeHUs.

CmpykmypHbli 2ieMeHm
00pazoseamenvHol
NPOCPAMMbL

Bimanets

HaBBIKaMH U MCTOJUKAMU 0606H_ICHI/I$I PE3YIbTATOB PCUICHUS, 3KCHepHMCHTaHBHOﬁ JCATCIPHOCTH,
criocobamu OICHHUBAHUS 3HAYHUMOCTH U HpaKTH‘leCKOfI IMPUTOAHOCTHU MOJYYCHHBIX PC3YJILTATOB,
HpO(bCCCI/IOHaIII)HI)IM S3BIKOM HpeI[MeTHOﬁ 00J1aCTH 3HAHMS

3HaThH

OCHOBHBIE XHMHUYECKHE IMOHITHS, TIOJIOKEHHS U 3aKOHBL;
COBpEMEHHBIE HAIPaBJICHUS PA3BUTHS HAYYHBIX TEOPU;
METO/JTbI TEOPETHUECKOT0 U IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS B 00J1aCTH XUMUHU

YmeTh

pelaTh pacyeTHbIE 33/1a4 IPUMEHUTENBHO K MaTepHaly POrpaMMBL;
MIPOrHO3HPOBATE BO3MOKHOCTE POTEKAHMsI CaMOIIPOU3BOIBHBIX ITPOLIECCOB B PA3INYHBIX XUMUUYECKHAX CHCTEMAX;
COYETaTh TEOPHIO M MPAKTUKY I PEIICHHS HHKECHEPHBIX 3a1a4

Bimanets

HaBbIKaMU IIPUMEHECHUA OCHOBHBIX XUMHUYECKUX 3aKOHOB B HpO(beCCI/IOHaJ'ILHOI\/’I JCATCIBbHOCTH,
MPAKTUYCCKUMHU HAaBBIKAMU TCOPECTUYCCKOI'0 U SKCIICPUMCHTAJIILHOI'O UCCIICIOBAHW B 00JIaCTH XUMUU

XUMUS

3HaTh

OCHOBHBIC OIPE/ICICHHS U TIOHATUS 0a30BBIX 3HAHHMH B 00JIACTH €CTECTBEHHOHAYYHBIX JUCIIMILINH,

(dyHIaMEHTaNbHBIC OCHOBBI E€CTCCTBEHHOHAYYHBIX JUCIHUIUIAH, OCHOBHBIC METOABI DPEIICHUS THIOBBIX 3a/ad IO H3BECTHBIM
ANTOPUTMAaM U MPABUIIAM;

OCHOBHBIE€ 3aKOHOMEPHOCTH TPOIIECCOB MacCONEPEeHOca MPUMEHUTEIBHO K TEXHOJIOTMYECKUM IpolieccaM, —arperaram u 00opyo-
BaHUIO nepepaboTKu (000TaICHKS) MUHEPAIBHOTO ChIPbs, IPOM3BOICTBA 00Pa0OTKH YEPHBIX M IIBETHBIX METAJJIOB

YMeTh

OOBSICHATH TUIIMYHBIC MOJICNTH 33]1a4 B 00JIACTH METAIUTYPrHYECKON TEIUIOTEXHUKH;

00Ccyx1aTh crioco0bl 3 (HEKTUBHOTO peleHus MPoOIeM, BOSHUKAIOIINX B X0J1¢ MPO(HECCHOHATBHOM JeSITeNbHOCTH;

pacno3HaBath 3 (HEeKTUBHOE pelieHrue 0T Hed((HEKTUBHOTO, NP PEIICHUU 33]1a4 CJIOKHOTO TEIIoo0MeHa B paboueM MPOCTPaHCTBE
neuun

Bnaners

MPAaKTHYECKUMH HaBBIKAMH UCIIOJIb30BaHMS SJIEMEHTOB IIPOSKTHPOBAHUS;

HaBBIKAMU M METOAMKaMH 0000LIEHHS Pe3yIbTaTOB IPOSKTUPOBAHHS;

croco0aMy COBEpIICHCTBOBAHHS MPOPECCHOHANBHBIX 3HAHUH M YMEHUI MPOSKTUPOBAHUS ITyTEM HCIIOIb30BaHUS BO3ZMOXKHOCTEH
WHPOPMAITMOHHOHN CpeJIbI

Mertannypruueckas Te-
IJIOTEXHHUKA

3Harte

OCHOBHBIE OTIpE/IeNICHHS TUIAHUPOBAHHSI KCTICPUMEHTA;
KJlaccu(UKaIHio criocoO0B BbIOOpa IJIaHa IKCIIEPUMEHTA, TEOPETHUECKHE OCHOBBI pacdeTa KOd(PPHUIMEHTOB SMIHUPUIECKUX ypaB-
HEHUI perpeccuy;

OCHOBBI COCTaBJICHUS MaTPHI] [TOJITHOTO U APOOHOT0 (PaKTOPHOTO IKCIIEPUMEHTA,;

METOJIMKY pacuera ko3 duiimeHTa KOHKOPIAIIUH

VYmeTh

3G GEKTHBHO MPUMEHSITH METOIbI TUIAHHPOBAHHSI SKCIIEPHUMEHTA;
HCIIOJIB30BATh METOIUKY MAaTEMAaTUYECKOI 0 INIAHUPOBAHUS SKCIIEPUMEHTA,

[InanupoBaHue >Kcre-
pUMEHTa




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
9nemMeHm 006pazoeamenvHoll
pe3yrvmamul 00yueHus.
KOMNnemeHyuu npozpammol
COCTaBJIATh MaTPHILY ITOJHOTO U JPOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA;
MPUMEHSITh B pab0Te IKCIEPTHYIO OLIEHKY 3HAYUMOCTH (PaKTOpPOB, ONpeAe-IonX QYHKIMIO OTKINKA
Bnanets MPaKTUIECKUMH HABBIKAMHU I10 IPUMEHEHUIO METO/Ia TIAHUPOBAHHUS SKCTIEPUMEHTA;
MeToAaMH (PU3MIECKOTO U TEOMETPHISCKOTO TTOT00MS;
PO ECCHOHATTEHBIM SI3BIKOM IPEIMETHOM 00JI1aCTH 3HAHMS
3Hath COBpEMEHHBIE METO/BI TEOPETUIECKOTO M SKCIIEPHUMEHTAIBHOTO HCCIIEIOBAHMS ITPOIIECCOB U OOBEKTOB B METAJUTYPTHHI
MopenupoBanue mpo-
YMeTh IMPOrHO3UPOBATH BO3MOKHOCTh PCHICHUA WHKCHCPHBIX 3a/la4 B METAJLITYPIrun
11eCCOB U 0OBEKTOB B
Bimanets MEeTOIaMM MCCJIEONOBAHMA U CIOCODHOCTBK OOBACHATH €I'0 pPel3yJbTaThl [IPUMEHUTEJIBHO K HpO(i)CCCI/IO- MeTatypruu
HaJIbHOH NIeITeIbHOCTH
3HaTh OCHOBHBIC ITOHATHUS U 3aKOHbI (1)I/I3H‘ICCKOI>'I XHUMHHN
YmMmeTs OTIPEAETISATh TEPMOJMHAMUYIECKIE XapaKTePUCTUKA XUMUYECKUX PEaKIIHA ®
W3UYECKAST XUMMUS
Bnagers METOAaMH TPeJICKa3aHMs MPOTEKAHUS BOZMOXKHBIX XUMHUUECKUX PEaKIUi
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH U fABJIeHHUs B ouare Aedopmannu B nporeccax OM/I;
OCHOBHBIE XapaKTEPHUCTUKN HHCTPYMEHTA JUIsl peann3aiuu npoueccoB OM/]
YMetb BBIOMpATh MapaMeTpsl HHCTpYMEHTA [Tl pealin3aliny 3aanHoro npouecca OM/; Teopus 06paGOTKH Me-
aHaJM3UPOBATh TeXHOJNOrn4eckue mnpoueccbl OM/] ¢ 1enpo0 OMCKa ONTHMAIBHBIX MapaMeTPOB IMpoIecca W BEIOOpA HAMITYHIIETO
060pyIOBaKHS TAJUIOB JABJICHUEM
Bnagets METOJIaMH aHaJH3a TEXHOJIOTHUECKUX MPOIECCOB U MX BIMSHUS Ha KA4€CTBO MMOTyYaeMBbIX H3/IEITH;
yYMEHUEM aHAJIM3UPOBATH TEXHOJIOTHUECKUE PEKIMEI
3Hath OCHOBBI MH()OPMAITMOHHBIX TEXHOJIOTHH;
TEXHUYECKUE U TIPOTPaMMHBIE CPEICTBA peasiu3aliui HHQOPMAIIMOHHBIX MPOIECCOB
Ymets paboTtaTh ¢ COBpeMEHHBIMH IPOTrPaMMHBIMH CPEACTBAMH pacyeTa MaremaTuueckas cra-
TUCTHUKA B METAJUTYPTUH
BHa}IeTB METOJaMHU aHaJIu3a (1)I/I3I/IT-IGCKI/IX SIBJICHUH B TEXHUYECKUX YCTpOﬁCTBaX Hu cucreMax
3Hath TpeOOBaHUS K MOJITOTOBKE OTYETA MO MPOU3BOJCTBEHHOM NMPAKTHKE COTTIACHO YTBEPKACHHBIM (popMam

[IpousBoacTBEHHAS -




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
a1eMeHm obpazoeamenvbHou
pe3yibmamul 06yUeHUs.
KOMnemeHyuu npocpammel
YmeTsb COCTaBIIATH OTYET 1O TIPAKTHKE MPAKTUKA IO TIOJIy4e-
HUIO TpodheccuoHanb-
Bnanets MPaBUIIaAMH TTOATOTOBKH YCTAHOBJIEHHON OTUYETHOCTH 10 YTBEPKICHHBIM (OpMaM HBIX YMEHHil ¥ OIIBITA
npodeccnoHanbHOM
JIESITEIIbHOCTH
OIIK-5 - cniocoOHOCTHIO TPUMEHSATH B TPAKTHUECKON JAESITeTbHOCTH MIPUHIIUIIBI PAIIMOHATILHOTO UCIOIB30BaHUS TPUPOIHBIX PECYPCOB U 3AIIUTHI OKPY>KAIOIIEH
cpebl
3HaTh OCHOBHBIEC MCTOYHHKH U (DAKTOPBI (PM3UYECKOTO, XUMUYECKOTO M OMONIOTUYECKOro 3arpsi3HEHHs] OKPY)KAFOIICH Cpembl, NX BIIHMSHHE Ha
arMochepy, ruapocdepy, MOYBY U YelloBeKa
YnMmeTs pasiuyath (pU3NYECKHE, XMMHUYECKUE. Ouoornueckie (HakTopsl UX MapameTpbl U 00CYKAATh CIOCOOBI 3alUTBl OT HUX TexHUYe- | be30IacHOCTh Ku3He-
CKHMH, OPTaHW3AIIMOHHBIMH H YIIPABICHUYCCKIMHI METOIaMU JIESITEIIbHOCTH
Brnaners METOIMKaMU U3MEPEHNUS Pa3IMIHbIX (PaKTOPOB M CIIOCOOAMH OIIEHUBAHHS STHX (PaKTOPOB Ha OKPYKAIOILYIO CPEILy
3HaTh OCHOBOTIOJIATAOIIIE 3aKOHBI MPUPOABI: MPUHLIMIBI OPTaHU3AINN U Pa3BUTHsI OHOCQeEphl, €€ CTPYKTYpY; NPUHIMIIBI OpraHU3aIiH,
Pa3BUTHS, YCTOHYUBOCTH, CTPYKTYpPY OHOTEOIIEHO30B,;
3aKOHBI B3aMMOJICHCTBHS KUBBIX OPTaHU3MOB 1 MX COOOIIECTB CO CPEAOi OOMTaHUS; MPUHIUIIBI PAIMOHAIBHOTO IIPHPOIOIIOIH30Ba-
HUS U TIEPCTIEKTUBBI CO3JIaHUsI IKOJIOTHIECKH OE30TIaCHBIX TEXHOJIOTHIA;
COBpPEMEHHbBIE MPOTrPAMMBI M TPOEKTHI IKOJIOTUIECKOTO MOHUTOPUHTA Cpe/ibl 00UTaHUS
Ymethb IpaMOTHO BeCTH OMOWHAWKAIIMOHHBIC HAOIIOIEHUS B CBSI3M C 33/1a4aMi KOJIOTHYECKOT0 MOHUTOPUHTA M TPAMOTHO OIIGHUBATH T10-
CIIEJICTBUS CBOEH MPO(ECCHOHANBHON NeTeTbHOCTH; DKoJorus
MPUMEHSTh METOJIbl PAIIMOHAIBHOTO TIPUPOJIONIONBF30BAHUS ISl CO3JaHUsI YCTOMYMBBIX 9KOCHCTEM Ha dTare MPOCKTUPOBAHHS 3eI1é-
HOTO CTPOUTEIHCTBA
Bnanets MPaKTUIECKUMH HABBIKAMHU I10 OTIPEJICIICHUIO YPOBHEH BO3JIEHCTBUS aHTPOIIOTEHHBIX (haKTOPOB Ha SKOCHCTEMBI;
METOJIaMH METObI PALMOHAIBHOTO IIPUPO/IOTIONB30BAHUS ISl CO3AaHMsI yCTONYMBBIX SKOCHCTEM Ha JTare MPOSKTUPOBAHUS 3€IEHO-
IO CTPOUTENHCTBA;
croco0aMyi MHHUMH3AIIMU HEOJIAronpHsTHOTO BO3JICHCTBUS Ha OKPYKAIOIIYIO IPUPOJIHYIO CPEAY M 3JI0OPOBbE YellOBEKA
OIIK-6 - ctocoOHOCTHIO UCTIOIB30BAaTh HOPMATHBHBIE MIPABOBBIE TIOKYMEHTHI B CBOSH MpodeccnoHaIbHOM NeTeTbHOCTH
3HaTh PoIb MpaBoBOl MHGOPMALIMHU B Pa3BUTHH COBPEMEHHOT0 00IIECTBA U MPO(ECCHOHATIBHOM e TEeIbHOCTH;
BUJIBI ICTOYHUKOB TPABa,; [IpaBoBeneHne

cucTeMy 3aKoHozarenbcTBa Poccuiickoilt denepanuu




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

a1eMeHm 0bpazoeamenbHoll
pe3yibmamul 06yUeHUs.
KOMnemeHyuu npocpammel
YmeTsb HAaXOIWTh U aHAJTM3UPOBATh IPABOBYIO HH(POPMAIIHIO;
WCTIONB30BaTh MPaBOBYIO MHQOPMAIIHIO IPU pelICHHH KOHKPETHBIX JKU3HEHHBIX CUTYalui

Bnanets MPaKTUIECKUMH HAaBBIKaMHU pabOThI CO CPaBOYHO-MMOUCKOBBIMU cucTeMamu Koncynerant [Imoc u ['apanT

3HaTh HOPMaTHBHBIE IIPABOBBIC IOKYMEHTBHI, CBSI3aHHbIE C dTallaMU ITPOXOXKICHNS TTPAKTHKH [TpousBoacTBEHHAS -
[IPaKTUKa M0 MoJIy4de-

YMeTn WCTIOJIb30BaTh HOPMATUBHBIE IPABOBBIE TOKYMEHTHI B CBOSH MPO(heCCHOHATBHON AEATEIbHOCTH HUIO TIPOPECCHOHAIb-
HBIX YMEHUH U OIbITa

Bnagets paBoBoi nH(popManyel, HeoOXOANMMOH B CBOeH MPoQecCHOHATFHON AeSITeTHHOCTH POdECCHOHANBHOI
JIEATENIbHOCTH

OIIK-7 - TOTOBHOCTBIO BBIOUpATh CPEACTBA U3MEPEHUIN B COOTBETCTBUHU € TPEOYyEeMOI TOYHOCTBIO U YCIOBHUSIMU KCILTyaTalluu

3Hathb TEOPETUYECKUE OCHOBBI METPOJIOTUH; METOBI M CPEACTBA U3MEPEHUS PU3MUECKUX U XUMUUCCKUX BEJIUYNH;

METOBI OIICHUBaHMS NOTPEITHOCTEH W HEONIPEISIEHHOCTEH ¢ MPUMEHEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH
YMetb NPUMEHSThH CPEICTBA U3MEPEHUN Pa3TUYHBIX (PU3NIECKUX BEITHYMH;

OCYILIECTBIISITh BBIOOP CPEACTB U3MEPEHMH 110 3a1aHHBIM METPOJIOTMYECKUM XapaKTEPUCTHKAM; BBIOMPATh METOIMKU HCIIBITAHUN
Bragers OCHOBHBIMHU IIpHEMaMHU MOy4deHUs, 00padOTKU U MPECTABICHUS JaHHBIX U3MEPEHUH, UCTIBITAHUI 1 KOHTPOJIS;

METOJaMH MIOBEPKH U KATMOPOBKH;
METOJIaM1 U3MEPEHUI, KOHTPOJI U UCTIBITAHUI

Mertpomorusi, cranuap-
TU3ALMS U cepTUUKA-
oyst

OIIK-8 - ctocoOHOCTBIO ClIeJ0BaTh METPOJIOTHUYECKIMM HOPMaM U MIPaBHIIaM, BBIIIOIHITH TPEOOBAHUS HAIIMOHAIBHBIX U MEXIYHAPOIHBIX CTAHAAPTOB B 00JaCTH
po¢eCCHOHATBHON

3HaTh

MPUHIUIILI U OCJIW CTaHAapTU3alu U TEXHUYCCKOr'0 PEryjIMpOBaHUA; CUCTEMbI CTAHAAPTOB

Mertponorusi, ctanaap-

YMeTb HCITIOJB30BATh CTAaHAAPTHI U THUEC HOPMATUBHBIC JOKYMCHTHI IIPU OLICHKE, KOHTPOJIC KAaY€CTBA U CEPTUPUKAIIUHN ITPOAYKIITUH

P Py p Y P - KOHTP praguKan POAYKNL THU3AIMs U cepTudurKa-

= LU
Biragets METO/IaMH | CPEACTBAMH Pa3pabOTKH U 0(OPMIICHHS TEXHHUYECKON JIOKYMEHTAIN
3HaTL OCHOBHBIC IIOHATHUSA B 06J'IaCTI/I METPOJIOTUH;
N . VYpaBieHue Ka4eCTBOM
OCHOBBI I'OCYJapCTBCHHOU CUCTCMBbI 066CH€‘1€HI/I${ CANHCTBA U3MCPCHUHN
Y KOHTPOJIb B MPOKAT-

YMeTh HCITIOJIb30BaTh TpC6OBaHI/I$I HAallMOHAJIbHBIX U MCKAYHAPOAHBIX CTAHAAPTOB U APYI'MX HOPMATUBHBIX JOKYMCHTOB B O6J'IaCTI/I npo-

(heccrnoHANBHOU JESTEIHHOCTH;

HOM IIPOU3BOJICTBE




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

aJ1emernm 06pa306am€ﬂbl—l0ﬁ
pe3yivmamol 00yueHUs
Komnemernyuu npozcpammbosl
Bnanets TpeOOBaHUAMH TEXHHYECKHX PETJIAMEHTOB K KaueCTBY METAJUIONPOAYKINU M 0e30MmacHOCTH B cdepe MpodecCHOHATFHONW AeITehb-
HOCTH
OIIK-9 - cnocoOHOCTHIO UCHOIB30BATh MPUHIUIIBI CUCTEMbl MEHEIKMEHTA KaueCcTBa
3HaTh mpoueaypbl OLCHKHU, IJITAHUPOBAHUA Ka4€CTBA, ayaAnUTa U CepTI/ICI)I/IKaI_II/II/I CHUCTEM KaueCTBa Ha COOTBCTCTBHUEC MCKAYHAPOAHBIM CTaH-
apTamM
Aap Merponorus, ctangap-
YMeTb TUTAHUPOBATH PAOOTHI 1O CEPTUPHUKALNN U CTAHAAPTH3ALUH; IPUMEHSTH JOKYMEHTALIUIO CHCTEM KadecTBa
TU3aus U ceptuduka-
o st
Bnanets METOJIaMU CTaHJAPTU3AINU M CEPTUPHUKAIINN MaTEPHAJIOB, MPOIECCOB U CUCTEM MEHEIKMEHTa Ka4eCTBa; CTPATErHe MEHEKMEHTa o
KadecTBa
3HaTh TEPMHUHOJIOTUI0, OCHOBHBIC MTPUHIUIIBI 1 OPraHU3allMOHHO-METOANYCCKHUE ITOAXOABI K YIIPABJICHHUIO KA4Y€CTBOM
VYpaBieHue Ka4eCTBOM
YMeTn IIPUMEHATh HHCTPYMEHTHI INIAHUPOBAHHUS, YIIPABICHUS Ka4€CTBOM MPOLYKIUH
1 KOHTPOJIb B IPOKAT-
HOM IIPOU3BOJICTBE
BJ'Ia,Z[eTB OCHOBHBIMU MHCTPYMCHTAMH YIIPABJICHUA KaUCCTBOM HIPOAYKIIUH
3HaTh TEPMHHOJIOTHIO, OCHOBHBIC ITPHUHIUIIBI U OPTaHU3AI[MOHHO-METOAUYCCKUEC MMOAXO0AbI K YIIPAaBJICHNUIO KAYECTBOM
VMeTh IIPUMCHATH HHC MCHTHI INIaHUPOBAaHUA, YIIPABJICHHUA KA4YCCTBOM ITPOAYKIINN
p Py p > YIp POAYKHL VYipaBneHue KaueCTBOM
Bitaners OCHOBHBIMH UHCTPYMEHTAMHU YIPABIECHUSA Ka4€CTBOM IPOLYKIUH
MNPOPECCHUOHAJIBHBIE KOMIIETEHIIUU
JIIK-1 - ctocoGHOCThI0 0O0CHOBBIBATH BEIOOP 000PYAOBAHUS [T OCYILECTBICHUS TEXHOIOTUYECKHUX MPOLIECCOB
3HaTh HAa3HAUYCHUC MAIIIWH U arp€raToB NPOKATHLIX LICXO0B, B3AUMOCBA3b TCXHUYCCKUX XAPAKTCPUCTUK O60py,I[OBaHI/I$I C TEXHOJIOTHYCCKUMU

BO3MO>KHOCTSIMU OCYIIECTBIISIEMBIX IIPOLIECCOB;

KOHCTPYKITHIO MAIITUH M arperaToB MPOKATHBIX IIEXO0B;

TIOPSIIOK pa3pabOTKH, YTBEPKICHHUS, COTIIACOBAHISI, a TAK)KE COCTaB M 00bEM MPOSKTHO-CMETHOM JTOKYMEHTAITHH;
COCOOBI PEKOHCTPYKIMN 000PYIOBaHUS U 0O BEKTOB IPOU3BO/ICTBEHHOTO HA3HAYCHUS

OCHOBBI IPOEKTUPOBA-
HUS IPOKATHBIX IIEX0B
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YMeTh

OTIPEETISTH TIOPAIOK pa3paboTKH, YTBEPKACHHUS, COTJIACOBAHNUS, a TAK)KE COCTaB U 00BEM MPOEKTHO-CMETHOW JOKYMEHTAIIHN;
OpPraHHU30BaTh MPOIIECC COCTABICHMS TEXHUYCCKHUX 3a/IaHUi Ha MPOCKTHPOBAHUE 00OPYIOBaHUs, IPOSKTUPOBAHUE H(MIIN) PEKOHCT-
PYKIIMIO O0BEKTOB TPOU3BOICTBEHHOTO HA3HAYCHHUS

Bianets

HaBBIKAMHU BBIOOpa M Ha3HAUEHUS OCHOBHBIX JIEMEHTOB 00OpYIOBaHU, HaBHIKAMH KOMIIOHOBKH OCHOBHOTO W BCIIOMOTATEIHHOTO
000pyIOBaHUS MMPOKATHBIX II€XOB;

pa3paboOTKH, yTBEPKACHUS, COTJIACOBAHMSI, @ TAKXKE ONpPEIeNICHHs COCTaBa U 00beMa MPOCKTHO-CMETHOM JOKYMEHTAIINH;
pa3pabOTKH TEXHUYECKUX U KOMMEPYECKUX MPEIOKECHUI Ha MMOCTaBKY 000pyI0BaHUs

3HaTH

Ha3HAa4YeHHEe MAIINH U arperaToB MPOKATHBIX II€X0B, B3aHMOCBSA3b TEXHUUECKHX XapaKTEPUCTUK 000PYIOBAHUS C TEXHOIOTHUECKUMH
BO3MOKHOCTSIMH OCYIIECTBIISIEMBIX IIPOLIECCOB;

KOHCTPYKIUIO MAlllMH U arperaToB IIPOKATHBIX IEXO0B;

MOPSIOK pa3pabOTKH, YTBEPKACHUS, COTIIACOBAHUS, 8 TAKXKE COCTaB U 00bEM MPOEKTHO-CMETHOM JIOKYMEHTAIIHH;

COCOOBI PEKOHCTPYKIMH 000PYIOBaHUS U 0OBEKTOB IPON3BOICTBEHHOTO HA3HAYCHUS

YMeTh

OTIPEIEIISATh MOPSAOK pPa3padOTKH, YTBEPKICHNUS, COTJIACOBAHUS, @ TAKXKE COCTaB U 00bEM NMPOEKTHO-CMETHOH TOKYMEHTALNH;
OpTaHU30BaTh MPOIECC COCTABICHUS TEXHHMUYECKHUX 3aJaHUi Ha MPOEKTHPOBAaHHE 000PYIOBaHUS, IPOCKTUPOBaHNE U(MITH) PEKOHCT-
PYKIHIO 00BbEKTOB MPOM3BOJACTBEHHOTO HA3HAUCHHUSI

Bnanets

HaBBIKAMHU BBIOOpa W HAa3HAYCHHUS OCHOBHBIX 3JIEMEHTOB 00OPYJOBaHMS, HABBIKAMH KOMIIOHOBKH OCHOBHOTO M BCIIOMOTATEIBLHOTO
000pyTOBaHUS MMPOKATHBIX IIEXOB;

pa3paboTKH, yTBEPKACHUS, COTJIACOBAHMSI, @ TAKXKE ONpPE/IeNICHHs COCTaBa M 00beMa MPOCKTHO-CMETHOM JOKYMEHTAIINH;
pa3pabOTKH TEXHUYECKUX U KOMMEPYECKUX MPEIOKECHUI Ha MMOCTaBKY 000pyI0BaHUS

OCHOBBI IPOEKTUPOBA-
Hus 1iexoB OM/J]

3HaTh

KJ1accU()MKAIMIO MAIIIMH U arperaTtoB MPOKATHBIX 1IEXOB, OCHOBHBIE XapaKTEPUCTUKU MIPOKATHOT'O 000PYI0BAHUS;

Ha3HauY€HHE MAIIMH U arperaToB NPOKAaTHBIX LIEXOB, B3aMMOCBA3b TEXHUUECKUX XapaKTEPUCTHK 000pYJOBaHUS C TEXHOJIOTHYECKUMHU
BO3MOKHOCTSIMH OCYIIECTBIISIEMOrO IIPOLECCa IIPOKATKH;

KOHCTPYKIIMIO MalllMH M arperatoB IMPOKATHBIX IIEXOB, TEXHUYECKUE M TEXHOJOTHYECKHE PEIICHHUS, OOeCTIeUMBAIONIHE IMOBBIIICHUE
TOYHOCTH Pa3MePOB NPOKAThIBAEMBIX NpoduIIeii

YMeTb

OpPUEHTHPOBATHCSA B BHIOOpE 00OPYAOBaHUS JUIsl OCYIIECTBICHUS KaK TPAIUIIUOHHBIX, TAK M HOBBIX TEXHOJIOTHUYECKUX MPOIIECCOB
MIPOM3BOJICTBA METAJIONPOIYKTA B MIPOKATHBIX II€XaX, BBHITIOJHATh CPAaBHUTEIHHBIA aHAIN3 XapaKTePUCTUK 000PyI0BaHUS TPOKAT-
HBIX IIEXOB

Bnangets

HaBBIKaMH BBI60pa N HAa3HA4YCHUS OCHOBHBIX 3JICMCHTOB O60py,Z[OBaHI/I$I, HaBbIKaMH KOMIIOHOBKHK OCHOBHOI'O M BCIIOMOI'aTCJIBHOI'O
060py,ZLOBaHI/I$I MMPOKATHBIX LHCXOB;
HaBbIKaMH OCYIECTBJICHUA BI)IGOpa MaTepUuaIoB A 06opy)103aH1/151 1 y3JI0B pas3IMYHOr0 Ha3HAYCHHA C YUCTOM OKCILTyaTallUOHHBIX

TpeOOBaHUI U OXpaHbl OKPY>KaIOIIEH CpeIbl

O6opynoBanue Mpo-
KaTHBIX I[EX0B




CmpykmypHubiti

Inanupyemvie
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KOMNnemeHyuu npoSpaAMMbl
3HaTh KJIacCU(UKALMIO MAILIMH U arperaTtos IIPOKATHBIX 1IEXOB, OCHOBHBIC XapaKTEPUCTUKU IIPOKATHOI'O 000PYIOBAHUS;
Ha3HauUCHHE MAIUH U arperaToB NPOKATHBIX LIEXOB, B3aUMOCBA3b TEXHUUECKUX XapaKTEPUCTHK 000pYJOBaHUSI C TEXHOIOTUIECKUMH
BO3MOXHOCTSIMH OCYIIECTBIIIEMOT0 TIPOLIeCCca POKATKHU;
KOHCTPYKLIMIO MAIIMH M arperaroB NPOKATHBIX LIEXOB, TEXHUYECKUE M TEXHOJIOTHYECKHE PEIICHHUS, 0OECIeUMBAIOLINE IOBBIICHUE
TOYHOCTH Pa3MEPOB MPOKATHIBAEMBIX IPOQHIIEH.
YMeTn OPHMEHTHPOBATLCS B BHIOOPE 000PYIOBaHMS Ul OCYIIECTBIEHHS KaK TPAJIUIMOHHBIX, TaK M HOBBIX TEXHOJIOTMYECKUX mnpoueccos | OOOpyI0BaHUE IEXOB
HPOU3BOJICTBA METAJUIONPOAYKTA B NIPOKATHBIX 11€XaX, BBHIIOIHATh CPABHUTEIbHBIN aHAIN3 XapaKTepUCTHK 00opynoBaHus npokaT- | OM/J]
HBIX LIEXOB
Bnanets HaBBIKAMHU BBIOOpa M Ha3HAYCHUSI OCHOBHBIX 3JIEMEHTOB 00OPYIOBAaHMS, HAaBBIKAMH KOMIIOHOBKH OCHOBHOI'O M BCIIOMOTaTEJIbHOTO
000pyTOBaHUS MMPOKATHBIX IICXOB;
HaBbIKaMH OCYIIECTBJICHUA BBI60pa MaTCpUuaIoB IJIAd O60p}/Z[OBaHI/IH 1 Y3JIOB PA3JIMYHOI0 Ha3HAYCHUSA C YYETOM IKCILTyaTallMOHHBIX
TpeOOBaHUI U OXPaHBI OKPYKAIOIIEH CPeIbl
3HaTh 0CcOO0CHHOCTH 000pYIOBAHUS ISl OCYIIIECTBICHHUS TEXHOIOTHUECKUX mporieccoB OM /] [IpousBoacTBEeHHAS -
MPAKTUKA [0 TOIy4e-
YmMmeTh 000CHOBAaTh BBIOOP 000PYIOBaHUS JIJIsl OCYIIECTRICHUS TEXHOJOTHYECKHX TporieccoB OM[] HHUIO IPO(ECCHOHAITE-
HBIX YMEHUU U OIbITA
Bnanets HaBBIKAMU 0OOCHOBaHMS METOJ1a BEIOOpa 000PYIOBaHUS I OCYLIECTBICHUS TEXHOJIIOTHYECKUX IpoueccoB OM/I pOdECCHOHANBHOI
JIETENIbHOCTH
3HaTh 000pyAOBaHME AJISI OCYIIECTBICHUS TEXHOIOTHYECKUX nporeccoB OM/]
[IponsBoacTBEHHAS —
Ymethb 000CHOBATH BEIOOP 00OPYIOBAHUS JIJIsl OCYIIECTBICHHS TEXHOIOTHYECKUX mporeccoB OM/]]
MpEeaAUIITIOMHAs MIPaK-
Bnanets METOAaMH BbIOOpa 000PYIOBaHUS IS OCYILECTBICHUS TEXHOJIOTHYECKUX IporieccoB OM/I Tuka

[TK-1 - cnocoOHOCTHIO K aHATIN3Y U CHHTE3Y

3Hath OCHOBHBIE MTOHSATHUS H METOJIbl MATEMATHYECKOTO aHAITN3a: TEOPUH MPEJIENIOB U HEMPEPHIBHBIX QYHKIUH, nruddepeHnnansHoro u nuH-
TErpajibHOr0 MCUUCIICHUS (PYHKIMH OAHON M HECKONBKUX MEPEMEHHBIX, TEOPUH OOBIKHOBEHHBIX U PEepEeHINAIBHBIX YPABHEHUH U
cucreM juddepeHIraIbHbIX YPaBHEHU; OCHOBHBIE TIOHATHS U METOJbI TEOPUU BEPOSITHOCTEH M CTATUCTHYECKOTO aHaJM3a pe3yiib-
TaTOB IKCIIEPUMEHTA

YMetb KOPPEKTHO BBIPAXKaTh U apryMEHTHPOBAHHO OOOCHOBBIBATH IMTOJIOKEHUS MTPEIMETHON 00JIAaCTH 3HAHUS U METOJIOB MaTEeMaTHIECKOTO

aHaJIM3a U1 IOCTAHOBKU U PCIICHUS KOHKPETHBIX IMMPUKIIAAHBIX 3a1a4

Marematuka
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Bimanets

HaBBIKaMU HUCIIOJIB30BaHUA JIOTUYECKU BEPHO, APTYMCHTUPOBAHO U SICHO CTPOUTH YCTHYIO M IMMCBbMEHHYIO P€Ub Ha PYCCKOM S3BIKE,
TOTOBUTH U PCAAKTUPOBATH TEXHUUCCKUC TCKCTHI C MaTeMaTHYeCKOM CUMBOJIMKON WX q)OpMy.]'IaMI/I, HY6J'II/I1{HO NpeaACTaBJIATh co0CT-
BCHHBIC Y U3BCCTHBIC HAYYHBIC PE3YJIbTAaThbl, BECTU JUCKYCCUU;

HaBBbIKaMH 1 MCTOJUKAMU 0606H_ICHI/I$I PE3YIbTATOB PCHICHUS, 3KCHCpHMeHTaHBHOﬁ JCATCIIBPHOCTH

3HaThH

OCHOBHBIC OTIPE/ICIICHHS U MTOHSATHSI Pa3/IeioB (U3KKH;
OCHOBHbBIC (DU3UYCCKUE 3aKOHBI

YmeTh

BBLJICJIATH OCHOBHBIE (PH3MUYECKHE SBICHUS [TPH PACCMOTPEHUN (PU3UUECKHUX 3a/1a4;

o0cykaaTh crmocoOb! 3 PEeKTHBHOTO pelieHns GU3MIECKUX 3a/1a9

pacmno3HaBath dGGEeKTUBHOE pelieHre 0T HedpHEeKTHBHOTO;

OOBACHATH (PU3MUECKUE SBICHUS C TOYKHU 3PCHUS OCHOBHBIX 3aKOHOB (DU3UKH;

KOPPEKTHO BBIPaKaTh M apIYMEHTHPOBaHHO 00OCHOBBIBATH TOJIOKEHHSI OCHOBHBIX (hH3MUECKUX TEOPHUil

Bnanets

croco0aMu IEMOHCTpAIMY YMEHHUS aHAJTH3UPOBaTh PU3NYECKHE SBICHHS U 3aKOHOMEPHOCTH;
HaBBIKAMHU M METOMKaMU 0000IIEHHUS Pe3yIbTaTOB BHITIOIHEHUS JTa00paTOPHBIX padoT;
croco0aMu OlEHMBaHUsI 3HAYMMOCTH M IPAKTUYECKON MPUTOTHOCTH MOJTYYCHHBIX PE3YJIbTATOB

duzuka

3HaTh

OCHOBHBIC OTIPEICTICHHS 1 TIOHSATHUS HHXKe- HEPHOU rpaduKy;

OCHOBHBIE TIPAaBHJIa BBHITTOIHEHHSI YEPTEKEH;

ocHoBHbIe ntostoxkennss ECKJ;

HOPMaTHBHBIC ¥ PYKOBOJISIINE MAaTEPHAIIBI, KACAIOIINECS BHIMTOJHIEMBIX THITOB YePTEXKel

YMeTh

o0cyxnath crioco0s! addexTuBHOTO perre- HUsA 3aa4 (2D wm 3D noctpoeHus);

OOBSCHATH (BBISBIIATH U CTPOUTH) TUITMYHBIE MOJISI 33134, yepTexei u 3D mMoneneii;

MPUMEHSITh 3HAHUS YTEHHS U TIOCTPOSHHS YepTexkel B MPo(eCCHOHATIBHOM AeITEIbHOCTH;

WCTIOJIb30BaTh 3HAHUsI YTEHUsI M TIOCTpOeHUsI yepTexeid U 3D Moneneld Ha MEXIUCIUIIIN- HAPHOM YPOBHE

Bnanets

MPAKTUIECKUMH HaBbIKAMH MCIOJIb30BAHUS DJIEMEHTOB JUCLUILINHBI IS PELICHUS 3a/1a4 Ha APYTUX JUCLUILIMHAX, HA 3aHATUAX B
ayJIUTOPHUH U HA IIPOU3BOJICTBEHHOM [TPAKTHKE;

METOAAMH UCIOIb30BaHUs IIPOrPAMMHBIX CPEJCTB Ul PELICHUs PAKTUYECKUX 3a/ay;

OCHOBHBIMU METOJIaMH MCCJIEIOBaHUS B 00- TaCTH MHXCHEPHOU U KOMIIBIOTEPHOU rpadu-

KM, IPAKTHYECKMUMH YMEHUSIMU U HABBIKAMHU UX HCIIOJIb30BaHUS

HaueprarenbHas reo-
METpUS U UHKCHEPHAs
rpaduka

3Harte

TMIOHATHA aHaJIn3a U CUHTE3a IMPUMCHUTCIIBHO K METAJUTYPTHYECKOMY HallpaBJICHHIO. OcCHOBBI IIPOU3BOJCTBA YyIr'yHa U CTaJIH. Oco-
OeHHOCTH COBPCMCHHBIX arperatoB " TEXHOJIOTHH CTaJIeIIaBUIBHOTO Mpou3BOACTBA. I/IHHOBaHI/IOHHBIC TCXHOJIOTUHU B CTaJICIIIIA-
BUJIBHOM HNPOU3BOACTBC. OcHOBEI IMMPOKATHOI'O U MCTU3HOI'O MPOU3BOJCTBA. OcobeHHOCTH COBPCMCHHBIX arperatoB nu TEXHOJIOTUH
IIPOKATHOI'0 1 METU3HOT'O NMPOMU3BOACTBA. I/IHHOBaHI/IOHHLIe TCXHOJIOTYHX B MTPOKATHOM M METU3HOM NPOMU3BOACTBAX

Beenenue B HarrpasBJic-
HUC
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KOMNemeHyuu NPOCPAMMbL
YmMethb JIaBaTh XapaKTEPUCTHKY OCHOBHBIM METAJUTyPTHYCCKUM TpolieccaM. BoIIensaTh MIaBHbIC U BTOPOCTEIICHHBIC DIIEMEHTHI METAJLTYPIHU-
YeCKOr0 Mpoliecca Ha OCHOBE X aHayin3a. O000IATh pa3IMuHbIe CXEMbl METAILUTYPIHYECKHUX MPOIIECCOB HA OCHOBE MX CHHTE3a
Brnaners CIOCOOHOCTBIO COCTaBIIATh 0030pHBIC pedhepaThl M0 METaUTyprHUeCcKOi HAalpaBICHHOCTH Ha OCHOBE aHajM3a M cuHTe3a. HaBbikamu
MOJITOTOBKHU 3CCE 10 HAyYHO-TEXHUYECKOM mpobiemaTike. HaBplkaMu HammMcaHUsl pYKOIHMCEH HAyYHBIX CTaTed 1Mo MeTaJuTypride-
CKO TEMaTHKE
3HaTh MOHSATHSI aHAITU3a W CHHTE3a MPUMEHHUTEIBHO K METAJTypPruuecKon crenuanbHocTH. OCHOBBI MPOU3BOJCTBA YyryHa u cTanu. Oco-
6CHHOCTI/I COBPCMCHHBIX arpe€raroB u TEXHOJIOTHI CTalenIaBUILHOTO IMpoOU3BOJACTBA. HHHOBaHHOHHbIe TE€XHOJOTHMU B CTaJICIlIa-
BUJIBHOM Mpou3BoJcTBe. OCHOBBI MPOKATHOTO W METU3HOTO Mpou3BoAcTBAa. OCOOCHHOCTH COBPEMEHHBIX arperaTtoB W TEXHOJOTHI
MPOKATHOTO U METU3HOTO MPOU3BOICTBA. VIHHOBAIIMOHHBIC TEXHOJIOTHH B IPOKATHOM U METH3HOM MPOU3BOJICTBAX B
Ymethb JIaBaTh XapaKTEPUCTHUKY OCHOBHBIM METAJUTYPIHYECKUM TpolieccaM. BhIIensaTh MIaBHbIC U BTOPOCTEIICHHBIC JIEMEHTHI METAJLUTyPIU- BC/ICHUE B ClIeihatb-
YeCKOro Mpoliecca Ha OCHOBE X aHayin3a. O000IATh pa3InyHbIC CXEMbl METAITYPIHYECKHUX MPOIIECCOB HA OCHOBE MX CHHTE3a HOCTE
Bnagers CIIOCOOHOCTBIO COCTaBJISITh 0030pHBIC pedepatsl 1Mo crerraibHocTh «O0paboTKa METAJIJIOB M CIUIAaBOB JaBJICHUEM» Ha OCHOBE aHa-
TU3a ¥ CHHTe3a. HaBbikaMy MOJITOTOBKHU 3CCe MO0 HAYYHO-TEXHUYECKON mpobrieMaTrke. HaBplkaMu HamucaHus PyKOMUCEH HAydHBIX
cTaTed N0 METAJTyPrUYeCKOM TEMATHKE
3HaTh B3aMMOCBS3b MEXy UCTOPUUCCKUM ITANOM U MPUMEHSIEMBIMH MaTepUallaMH; JIOCTOMHCTBA M HEIOCTATKH METALTyPrUYECKUX MPO-
IECCOB Ha OIMPECACIICHHBIX JTallaX pa3sBUTHUA YCIIOBCYCCTBA, INMPHUHIIUIILI BBI60pa KOHCTPYKIMOHHBIX MAaTCpPpUAJIOB B 3aBUCUMOCTU OT
0COOEHHOCTEH ONPeIeTICHHOTO HCTOPHUUECKOTO TIepHoia
Ymethb aHAJTM3UPOBAThH X0/ UCTOPHYECKOTO PA3BUTHS OOIIECTBA M MPUMEHEHHS METAITYPrHUSCKUX TEXHOJOTHA; HA OCHOBE aHAIN3a HAyd- HlcTopis MeTamIypras
HOW JIUTEPATYPhI CAMOCTOSITEIILHO ONPENIENIATh YPOBEHb PAa3BUTHS METAJUTyPrUISCKOM OTpaciii Ha Tarnax UCTOPUIECKOTO Pa3BUTHS;
apryMEHTHUPOBAHO JI0OKA3bIBATh JOCTOMHCTBA M HEJIOCTATKH METAJUIOB M CIUIABOB Ha JTalaxX MCTOPUYECKOTO Pa3BUTHs YEJIOBEUECTBA
B.Ha):[eTB MPAKTUYCCKUMU HaBbIKaMU CaMOCTOATEIILHOMN pa3pa6OTKI/I 1 HUCITIOJIb30BaHUS Hay‘-IHO-TeXHH‘IeCKOﬁ JIMTECPATYyphLI B O6HaCTI/I METaI-
Jypruu
3HaTh B3aMMOCBS3b MEXK]y Pa3BHUTHEM OOIIECTBA U YPOBHEM PA3BUTHSI TCXHHKH; HANPABJICHUS PAa3BUTHS TEXHUKU M TEXHOJOTHH Ha CO-
BPEMEHHOM 3Tare
YMeTb aHaJIM3UPOBATh YPOBEHDb PA3BUTHUS TEXHUKH Ha PA3JIMYHBIX dTallaX UCTOPHUYECKOTO Pa3BUTHSI OOIECTBA; apryMEHTHPOBAHO JJOKA3bI- CTODHS TeXHHKN
BaTb NOCTHXKCHHUE ONPCACIICHHOIO YPOBH PAa3BUTHA TCXHUKH B OHpe}IeJ’IeHHLIfI HCTOpI/IquKI/Iﬁ TICPUOJ pa3BUTHUA O6H_IeCTBa p
Bitagets MPAKTHYECKMMHU HAaBbIKAMH CAMOCTOATENBHOMN Pa3padO0TKU M MCIIOIb30BAHUS HAyYHO-TEXHUYECKOH JTUTEPATyphl B 00JIACTH UCTOPUN
TEXHUKU
3HaTh OCHOBHBIC TIPUHIIMITBI CHHTE3a M aHAJTN3a CUCTEM KauecTBa VIIpaBIeHte Ka4ecTBOM
Y KOHTPOJIb B IPOKAT-
YMeTh MIPUMCHATH CYIIECTBYIOIIUE METO/IbI aHa/In3a, CUHTE3a U KOHTPOJIA Ka4€CTBA HNPOAYKIIUN

HOM IIPpOU3BOJICTBC




CmpyxkmypHuli CmpykmypHblil d1emenm
fsz/eme):tpm [hanupyenvie ggpcwyol;ameﬂbﬂoﬁ
KOMNnemeHyuu pesyromanet o6y eni npoSpaAMMbl
Brnanets OCHOBHBIM{ MHCTPYMEHTaMU aHanu3a (yHKLIUOHUPOBAHUS CUCTEM KadecTBa
3HaTh OCHOBHBIE IPUHIIMITBI CHHTE3a M aHaJI3a CUCTEM KauecTBa
Ymets IIPUMEHSITh CYIIECTBYIOIINE METO/Ibl AaHATIN3a, CHHTE3a U KOHTPOJISI KauyecTBa MPOAYKLHH VIIpaBIieHue KauecTBOM
Bnanets OCHOBHBIMU MHCTPYMEHTAaMH aHann3a (yHKIUOHUPOBAHUS CHCTEM KadecTBa
3HaTh OCHOBBI MH()OpMATH3aLUK HA METAIIYPTHUECKUX MPEANPHUATHSIX; OCHOBBI IIOCTPOEHHE NH(POPMALMOHHO-aBTOMATU3UPOBAHHBIX CHC-
TEM; OCHOBBI ()YHKLIMOHUPOBAHUS KOPIIOPATHUBHBIX MH(OPMALMOHHBIX CUCTEM YIPABICHUS
YMeTb WCTIONB30BaTh WHPOPMAITHOHHBIE TEXHOJIOTHH JJIEKTPOHHBIX Ta0NuUI, 0a3 JaHHBIX, a TaKKe MPOrpaMMHUPOBaHKE IJIsl PEIICHUs WH- Hudopmarnmonnoe
JKEHEPHBIX 33124 obecrieueHne mpoKat-
Bnanets OCHOBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHH IS PELICHUS] HHKCHEPHBIX 33/1a4 B METAJUTYPIHHU C IIOMOIMIBIO JIEKTPOHHBIX Ta0NIuI] (Ha- | HOTO MPOXU3BOJICTBA
npumep, MS Excel), ¢ moMoripto mpuMeHeHUsT TEXHOJIOTHI 6a3 maHHbIX (Hanpumep, MS ACCESS), ¢ TIOMOIIBIO HCIOIb30BAHUS CPE/T
nporpammupoanus (Hanpumep, MS VBA unu Delphi)
3HaTh OCHOBBI HH(OpMATH3AIUH HA METAITYPTHUECKUX MPEATIPUATHUIX; OCHOBBI IIOCTPOSHUE WHPOPMAITHOHHO-aBTOMATU3UPOBAHHBIX CHC-
TEM; OCHOBBI ()YHKIIMOHUPOBAHUS KOPIIOPATHUBHBIX HH()OPMAIIMOHHBIX CUCTEM YIPABJICHUS
Ymets HICIIOJIB30BaTh MH()OPMAIIMOHHBIE TEXHOJIOIHH 3JIEKTPOHHBIX TabJuI, 6a3 JaHHBIX, a Takke MPOrpaMMHUpPOBaHUe I pemenus uH- | IHbopMannonHble
KEHEPHBIX 3a/1a4 TEXHOJIOTUH B METAJI-
Bnanets OCHOBaMH MH(OPMAIIMOHHBIX TEXHOJIOTUH I PELICHUS] MHXEHEPHBIX 33124 B METAJUTYPIHHU C IIOMOIIBIO JIEKTPOHHBIX TaOuuI (Ha- | IyprUur
mpumep, MS Excel), ¢ momoIneio mpuMeHeHHsT TEXHOIOTHI 0a3 qaHHbIX (Hanpumep, MS ACCESS), ¢ MOMOIIBI0 UCIIONIE30BAHUS CPE/T
nporpammupoBanus (Harpumep, MS VBA unu Delphi)
3HaTh OCHOBHBIE CBOWCTBA COBPEMEHHBIX KOHCTPYKLMOHHBIX MaTEPUAIOB U 00JIACTH UX PUMEHEHHS VY4eOHast - paKTUKa
I10 MOJIYYEHHUIO TIep-
Ymerthb BECTH Hanboliee PaOHATbHBIM CIIOCOO0M MOKMCK Hay4YHO-TEXHHYECKO TUTepaTypbl B 00IACTH METaILTyPIrHH; IPABHIBHO (JIOTHY- | BirgHEIX MpodeccHo-
HO) 000CHOBBIBATH MPHUMEHEHNE KOHCTPYKIIMOHHBIX MATEpHAJIOB Ha ONPEJIEICHHBIX ATalaX UCTOPHYECKOT0 pa3BUTHsI 00IIecTBa HAIILHBIX YMCHUIT U Ha-
Bnanets MPaKTUIECKUMH HABBIKAMHU CaMOCTOSTENIFHON pa3pabOTKU M UCIIONIL30BAHUS HAYYHO-TEXHHYECKOM JIUTEpPaTyphl B 00JIaCTH MeTall-

JTypruu

BBIKOB, B TOM YHCIJIE
MEPBUYHBIX YMEHUUN U
HAaBBIKOB Haquo-
HCCIICIOBATEIIHCKOM
NeATEIILHOCTH




CmpykmypHubiti
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 06yUeHUs.

CmpykmypHbli 2ieMeHm
00pazoseamenvHol
NPOCPAMMbL

3HaThH

OCHOBHBIE OTIPE/ICIICHUS U TIOHATHA UHXKUHUPHUHTA;

OCHOBHBIE METO/IbI AYINTA;

ONPEACIICHUE NPEANPOCKTHON CTaAUN UHKUHUPUHTA, TPOEKTHON CTaAUU U TaPaHTUHHOTO COMPOBOXKACHUS,

MOHSTUE PEUHKUHUPHUHIA; [TOCIEI0BATEIBHOCTh U OCHOBHBIE IIPABUIIA IPOBENCHUS ayAUTA;

OTIPEICTICHHSI TIPOIIECCOB Pa3padOTKH TEXHUUYECKOTO 3aJaHUs, TEXHUKO-KOMMEPYECKOTrO MPEIIOKCHHS ¥ COMTPOBOXKICHUE TCHIEP-
HOW MPOUENYPHI

YmeTh

BBIIETIATH IMYHKTHl MHXKUHUPUHTA MIPENPOEKTHON CTaAuH, CTaIuU IPOEKTUPOBaHMS, aBTOPCKOT0 Ha/30pa, MyCKOBOTO Nepro/a, cTa-
JMM BBIXOZa Ha pab04yyl0 MOILIHOCTb, OCBOEHHSI HOBBIX BHJIOB IPOAYKIMH, TAPAHTUHHOTO OOCIYKUBAaHUS, yTUIN3ALIUHY;

MPUMEHSITh 3HAHHS TPEAMETHOH 007acTH B POPecCHOHANBLHON IEATEILHOCTH; UCTIONB30BaTh UX Ha MEKAUCIUILTMHAPHOM YPOBHE;
MPOTHO3UPOBATH BIUSHHUE MPUMEHSIEMBIX OCHOBHBIX M BCTIOMOTAaTEJIbHBIX arperaToB Ha Pe3yJIbTAaTUBHOCTh MHYKUHUPHUHTOBBIX padoT;
pa3pabaTeIBaTh TEXHOJOTHYECKYIO OCHACTKY,

pa3pabaThiBaTh NPEIUIOKEHHSI IO COBEPLICHCTBOBAHUIO TEXHOJIOTHUECKHUX MPOLIECCOB U 000PYAOBaHUS

Bimanets

MPAKTUYECKUMH HAaBBIKAMH HCIOJIb30BAHHSI METOAOB MHXMHUPUHTA NP BHIIIOJIHEHUN BBITYCKHOW KBaTH()UKAIMOHHOHN padoTHI;
MPaKTUIECKUMH HABBIKAMH HCIIOJIb30BaHMSI METOAOB PEMHKMHUPHHTA TIPU BBHITIOJHEHUH BBIITYCKHOHM KBaTH(PUKAIMOHHON paboThI;
CIECLNAIN3UPOBAHHON TEPMHUHOJIOTHEN B 00J1aCTH MHXKUHUPUHTA, ayTUTa U MOAEPHU3ALINH;

croco0aMy COBEPIIEHCTBOBAHUS NMPO(YECCHOHATIBHBIX 3HAHUN M YMEHUH IyTeM HCIOJb30BaHHUS BO3MOXHOCTEH MH(OPMAIMOHHOM
cpesl

CoBpeMeHHbIN UHKU-
HUPUHT METaJUTypruye-
CKOTO TTPOU3BOJICTBA

[TK-2 - ctocoOHOCTRIO BBI6I/IpaTL METOJbI UCCIICAOBAaHUA, IINIAHUPOBATH U IPOBOJAUTH H606XO,[[I/IMBIC OKCIICPUMCHTBI, UHTCPIIPETUPOBATL PE3YJIbTATHI U ACJIATh

BBIBObI
3HaTh METO/IbI IIJJTAHUPOBAHMS DKCIICPUMEHTOB Pa3HOI'0 YPOBHSI;
CITOCOOBI COCTABIICHUS TIJIaHOB MAaTEMATHIECKOTO OKCIICPHUMCHTA,
npoucayphnl IOMCKa ONITUMAJIBHBIX pemeHHﬁ
YMerb NPUMEHATH METOAbI IIJIAHUPOBAHUS SKCIIEPUMEHTOB Pa3HOT'O YPOBHS ;
) [InanupoBaHue dKcIe-
COCTAaBJIATH IJIAHBI MATEMATUYCCKOI'O SKCIICPUMCHTA,
puMeHTa
HaXOAUThb ONITUMAJIbHBIC PCIICHUS N3BECTHBIMU METOAAMU
BJ'IaI[eTI: MCTOJaMH MJIAHUPOBAHUA SKCIICPUMCHTAMU PA3HOT'O YPOBHS,
MGTOJII/IKOﬁ IIOJIHOTO " JIpO6HOFO MaTeMaTHYCCKOr0 SKCIICPUMEHTA,
MCTOJaMH OIPECACICHUA SKCTPEMAJIbHBIX 3HAYCHUI IIPpU MMOUCKE OINTUMAJIbHBIX 3HAYCHUI
3HaTh KJ'IaCCI/I(i)I/IKaI_II/IIO OCHOBHBIX M€CTOA0B I/ICCJ'IG,I[OBaHI/II\/JI MaTCepualioB;

OCHOBBI ITPOCBEYMBAIOIICH U CKAHUPYIOIIEH AJIEKTPOHHOM, 30HI0BOM, TYHHEJILHON 1 aTOMHO-CHJIOBOM MUKPOCKOIIUA

MeTonabl UcCIIeT0BaHUI




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

onemenm 0bpazoeamenbHoll
pe3yibmamul 06yUeHUs.
KOMhemeHyuy npozpammol
Ymers BbIOpATh METOJ MCCIICAOBAHUS AJIsl OIPEAEIICHNUS TapaMETPOB MaTEPHAIOB P PELICHUN KOHKPETHON IPaKTHYECKOHN 3a/1a4H; MaTepHajioB U IIPOIEC-
MOJICPHU3UPOBATH METOIUKH MTOTYUCHUSI B 00paOOTKH SKCIIEPUMEHTANILHBIX JaHHBIX; COB
BBIOMPATh M UCIIOJIB30BaTh METOIBI U 00OPYIOBaHUE TS aHATN3a (PU3UKO-MEXaHUIECKUX CBOWCTB HOBBIX MaTEPHAJIOB U U3JIEJINH U3
HUX
Bragets MIPAKTUYECKUMH HAaBbIKAMH ITPOBEACHUS SKCIIEPUMEHTA C YUYETOM BbIOOpa ONTUMAIBHBIX METOIUK U 000PYAOBaHUS IS UCCIIENO0BA-
HUH, PallMOHAJILHOTO OIpENesIeHHs] YCIOBUN U AMara3oHa HKCIIEPUMEHTOB, 0OpaOOTKH, CHCTEMAaTH3AlMK U aHAIN3a MOIYyYSHHBIX
pE3yJIbTaTOB
3HaThb OCHOBHbIE IapaMeTPbl IPOoBeAeHNUs (PHU3NKO-XUMHUYECKUX UCCIIEIOBAHUI
YmeTs BbIOpaTh NapamMeTphl IPoBeIeHHs (PU3NKO-XUMHUIECKUX UCCIIeIOBAHUI
dusnyeckas XuMus
Biagers HaBBIKAMU MPOBEACHUS (PU3NKO-XUMUYECKUX UCCIICOBaHNI
3HaThb OCHOBHBIE METOJIBI UCCIIEAOBAHUI, NCIIOIB3yEMBIE MPH 3aAILHUTE METATIIOB OT KOPPO3HUU
YMetb BBIOMPATh METOIBI HCIIBITAHWH; aHATM3UPOBATh U 00pabaThIBATh PE3YNIbTAThl HCCIICAOBAHHUN U U3MEPEHUH Koppo3sus u 3amura
METAJUIOB
Bragers MPAKTUYECKMMHU HaBBIKAMHU MPOBEACHUS KOPPO3HMOHHBIX HCIIBITAHUI U IPUMEHEHUS] METOIOB 3aIlUTHl METAJIOB OT KOPPO3UHU
3HaTh METO/Ibl OIpeieNIeHns (PU3NUECKUX CBOUCTB MAaTepHAIOB
YmMmeTs 0(opMIIATE, IPEACTABIATH M aHAIM3UPOBATHPE3YIIbTATHl HCIIBITAHUN MaTEepUaIOB Pu3nyecKue CBOMCTBA
MaTepHalioB
Bnagers crioco0amMy BbIOOpa UCTIBITATENIbHBIX MAIINH U IPUOOPOB ATt ONpeaeIeHus GU3HMIECKUX CBOMCTB
3Hathb TpeOOBaHU K MOJATOTOBKE OTYETA MO NPEATUINIOMHON MPAKTHKE COTJIACHO YTBEP)KICHHBIM (hopMaM
[Ipon3BoacTBEHHAS —
Ymers COCTABJISITh OTYET I10 IPAKTHKE
MPEAINATIIIOMHA IIpaK-
" THKA
Bnagers MPaBUIAMH ITOATOTOBKH YCTAHOBJIEHHON OTUYETHOCTH 10 YTBEPXKACHHBIM (hopMam




Cmpykmypnuoiil CmpyKkmypHbwill 2/1eMenm
PYKIYP Inanupyemvie PYRIP o
/1emMenm 00pazosamenbHol

pe3yivmamol 00yueHUs

KoMnemeHyuu npocpamMMbl

[1K-3 - rOTOBHOCTBIO HCIIOIB30BaTh (PU3NKO-MAaTEMAaTUIECKHUIA amapar Ui peuieHus 3aa4, BOSHUKAIOUINX B X0J1€ MPO(eCcCHOHAIBHOM JesITeIbHOCTH

3HaThL

OCHOBHBIC TIOJIOXKCHUSI TCOPUH MPEACIOB U HEMPEPHIBHBIX (PYHKIIU;

OCHOBHBIC TeOpeMbl (P epeHIIUATLHOrO U HHTETPATBHOTO0 UCYUCICHUS] (QYHKIMHA OJHONH W HECKOJIBKUX MEPEMEHHBIX, METOJbI
¢ hepeHInaATBHOTO HCYUCIICHHUS HCCTeT0BaHus (pyHKITHI;

OCHOBHBI€ THIbI OOBIKHOBEHHBIX TU(PPEepeHIINATBLHBIX YPABHEHUH U METO/IBI UX PEIICHMUS,;

OCHOBHBEIC ITIOHATHA TCOPUHN BCpOﬂTHOCTCﬁ M MaTeMaTH4YeCKOM CTaTUCTHKU

YMeTh

HOPUMEHATh MeTO/Ibl AU dEpeHIIMATBHOT0 HCUYUCIICHUS IS UCCIIeA0BaHus (DYyHKIMIA OIHOM M JABYX MEPEMEHHBIX (B TOM YHCIIE Ha
IKCTPEMyM, HOBEJCHHE Ha IPaHuLe 00JIaCTH 3aJaHus H T.11.),

BBIABJIATDH, CTPOUTH U PC€IIaTh MATEMATUYCCKUC MOACIN NPUKIIAAHBIX 3a4a4,

o0cy)kIaTh cioco0bl 3 (QeKTUBHOTO pelieHus 3a7a4, pacio3HaBaTh Y (GEKTUBHBIC PE3YJIbTaThl OT Hed()(HEKTUBHBIX

Bimanets

HaBBIKaMU ITOCTPOCHHUA U PEIICHUA MAaTEMATHICCKUX MoJieIei TMPpUKJIaaIHbIX 3ada4;
criocobamu OIICHMBAHM 3HAYMMOCTH U HpaKTI/I‘ICCKOﬁ IMPUTIOAHOCTH ITOJTYYCHHBIX PE3YJIHLTATOB

Marematuka

3HaTH

OCHOBHBIE METO/IbI peIICHUST (PU3MUECKUX 33/1a4;
OCHOBHBI€ 3aKOHBI 0011eH HU3UKU

VYmeTh

BBLJICJIATH OCHOBHBIE (PH3MYECKHE SIBICHUS MTPU pelieHNH GU3NIECKUX 33/1a4;
KOPPEKTHO (hOpMYJIMPOBaTh U apryMEHTHPOBAHHO OOOCHOBBIBaTH HEOOXOJMMOCTH NMPUMEHEHHS OCHOBHBIX (PH3MUYECKHX 3aKOHOB
IIpY pelIeHuH QU3NYECKUX 3a1a4

Bnanets

crocobaMu IeMOHCTpAIK YMEHHUS aHAJIM3UPOBATh IPUPOIHBIE SBICHUS;

METOAaMH peleHust QU3NIEeCKUX 3a71ay;

HaBBIKAMHU M METOAUKAaMH 0000IIEHUS Pe3yIbTAaTOB PELICHUS, SKCIIEPUMEHTAIBLHOMN NesITeIbHOCTH;
croco0aMu OLEHUBAHUsI 3HAYMMOCTH M NPAKTUYECKON MPUTOTHOCTH MOJTYUYEHHBIX PE3YJIBTATOB

duznka

3HaTh

OCHOBHBIC OMIPEACIICHUA U MOHATUA TCOPUH SJICKTPUICCKUX I.Iel'[eﬁ U 3JICKTPOMArHuTHBIX yCTpOﬁCTB

YmeTh

OIMUCBIBATD JJICKTPUICCKOE COCTOSIHUC ueneﬁ 1 JJICKTPOMArHMUTHBIX yCTpOﬁCTB.

Bnangets

METOJIaMH aHaJIK3a MPOCTHIX EKTPHUUECKUX LETeH, HABBIKAMH U3MEPEHHSI DICKTPUICCKUX BEIIMIHHEI.
IlepeyeHb TeM 1a00PATOPHBIX PadoT :

1.Uccnenopanue ogHodasHoro TpanchopMaTopa;

2.HccnenoBanue ABUTaTeneii HIOCTOSSHHOTO TOKa,

3.HccnenoBanne aCHHXPOHHBIX JIBUTATENEH ¢ a3HBIM POTOPOM

DNEKTPOTEXHUKA U
AIIEKTPOHUKA




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
91eMeHm obpazoeamenvbHou
pe3yibmamul 06yUeHUs.
KOMNnemeHyuu npoSpaAMMbl
3HaTh METOZBI pacyeTa HaNpsLKeHHO-Ae()OPMUPOBAHHOTO COCTOSHUSI METAJ1a, KWHEMATHYECKUX U CHIOBBIX XapaKTEPUCTUK IPOLIECCOB
oM/
YmMmeTs COCTaBIISITh MaTEMaTUUYeCKOE OMMCcaHue sl pacueTa nedopMaluii, ckopocteil aedopmannii, HaMpsLKEHUH, KWHEMaTHYECKUX Xapak-
TEPUCTHK BIXKEHHSI METaJIa U MHCTPYMEHTA, CHJIOBBIX IapaMeTpoB Ul pa3IuyuHbIX porecco OM/I;
OLIEHMBATh MPaBUJIBHOCTH UCIIOJIb30BaHMS TUIIOTE3, JOMYLICHUI NIPU COCTaBJIEHUH MaTeMaTUIECKOTO OMCaHMUS; Teopus 06paboTku Me-
JieNiaTh MPOTHO3 Pa3pyLICHHUs B Ipolieccax 00paboTKH METAJUIOB JaBlICHHEM; TaJJ10B JABJIECHUEM
paccuUuThIBaTh 1eOopMallMK U HAIIPSDKEHHS, CHIIBI, Pa0OTY M MOIITHOCTh IIACTHUYECKON nedopmanni ¢ npumeHeHrneM 9BM
Bnanets HaBBIKAMHU CAMOCTOSATEJIEHO IPUOOPETaTh, yCBAaUBATh U IPUMEHSTH 3HAHUS U1 aHAIU3a U 00BSICHEHUS 3aKOHOMEPHOCTEH nedopmu-
pOBaHUs MeTajia, KHHEMAaTUKU ABMKCHHS METajlla i HHCTPYMEHTA, BOSHUKHOBEHHSI M paclpeielieHHsI Harpy30K B odare fedopma-
LMY B pa3aUIHbBIX mporeccax OMJ]
3Hath 1. ToueuHble ¥ UHTEPBAIbHBIE OILIEHKH (XapaKTEPUCTUKHU) CIyJailHON BeTNYHHBI.
2. ANTOpHUTM NIpeaBapUTENbHON 00pab0TKN BHIOOPKH M KPUTEPHH €€ OJTHOPOAHOCTH.
3. Oco0eHHOCTH ¥ METOAMKY MOCTPOCHUSI BHIOOPOYHOTO pacIlpeeNieHus] Kak TUCKPETHOM, Tak W HENMPEPHIBHOM CITy4dailHBIX BENH-
YHH.
4. AnropHuTMBI OZIHO- ¥ IBYX(aKTOPHOTO AUCIEPCHOHHOTO aHAIIN3a.
5. ANTOpUTMBI IAPHOTO U MHOKECTBEHHOI'O KOPPEJISILIMOHHOTO aHAIN3a, KPUTEPHH 3HAUMMOCTH KO3(p(PHUIIMEHTOB KOppEesIIUy.
6. AITOpUTMBI IAPHOTO U MHOKECTBEHHOI'O PErPECCHOHHOTO aHANIN3a, KPUTEPHUHU OLICHKH YPaBHEHUH PErPECCHH.
7. Haznauenue u 0cOOEHHOCTH NMPUMEHEHHsI HHCTPYMEHTOB aHAIIM3a JAHHBIX U COOTBETCTBYIOMIMX (DYHKIWH DIIEKTPOHHBIX TaOJIHIL
MS-Excel mst perienust 3a1a4 00pabOTKH W aHATK3a TEXHOJIOTHYECKOM HH(POPMAIINU
YmMmeTs 1. PaccunThiBaTh XapakTEPUCTUKHU CIy4ailHBIX BEITHYHH. O6paGoTKa i AHATH3
2. [lpon3BOAUTE NPOBEPKY OJHOPOIHOCTH BEIOOPKH. N
3. Mcmonb30Bath MIOTHOCTh M (DYHKIIMIO BBIOOPOYHOTO pacHpe/eieHus Ui OLEHUBAHUS PE3yJIbTaTOB (PYHKIIMOHHUPOBAHUS HCCIIe- TCXHOIIOTHHCCKOH HH-
ZyeMOro 00BbeKTa. (opmarn
4. Micionib30BaTh AUCHEPCHOHHBIN U PErPeCCUOHHBIN aHAIN3 AJIS BBISIBICHUS 3HAUMMBIX CBA3EH MEXAY CIy4ailHBIMHU BETMUMHAMHU.
5. Wcnonp30BaTh MapHBI M1 MHOXKECTBEHHBIH PETPECCHOHHBIN aHAMHM3 IJIsl OTOOpa)KeHUsI 3aBUCUMOCTEH pe3ynbTaToB (QYHKIIMOHHU-
POBaHUS UCCIIEAYEMOTO OOBEKTa OT Pa3IMUHBIX (PaKTOPOB.
6. BeiOupath ¥ NIPUMEHATh HHCTPYMEHTHI aHAJIN3a JIAHHBIX M COOTBETCTBYIOIINE (PYHKIUH IEKTPOHHBIX Tabimn MS-Excel ans pe-
HICHUS 3aJ1a4 00pa0dO0TKU M aHaJIM3a TeXHOJIOTHYeCKOH nHpOpMaluu
Bitagets 1. [IpuemMamMu 1 METOIaMH pacdeTa XapakTEPUCTHK CITyYailHBIX BETUYHH.

2. [lpuemMamMu ¥ HaBBIKAMH PEIICHUS 3a/ad 00pabOTKH M aHaIM3a TEXHOJIOTMYECKOH MH(OPMAIMH B CPElE AJIEKTPOHHBIX TaOJIHI]
MS-Excel.
3. PaLII/IOHaJ'IBHBIMI/I HpI/IeMaMI/I HOCTpO@HI/ISI aJ'IFOpI/ITMOB O6pa6OTKI/I BLI60pKI/I nu onpeueneHHﬂ KpI/ITepI/IGB cc O,I[HOPOI[HOCTI/I




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

9nemMeHm 00pazoseamenvHol
pe3yrvmamul 00yueHus.
KOMNnemeHyuu npozpammol
3HaTh MeToAb! AuGGHEepEeHITNATBHOTO U HHTETPATHLHOTO HCUHCICHHH;
TEOpHUI0 TUPPEPEHITUATBEHBIX YPABHCHUN;
Teopuio aupdhepeHInaIbHbIX YPaBHEHUH A IOCTPOCHUS U aHaji3a MaTeMaTHYeCKUX MOJENel SBJICHUH U TEXHOIOTHYECKUX MPO-
1IECCOB
YmMmeTs MIPUMEHATH KIIACCHYECKUE METOABI Au(PepeHITaT HOTO HCYUCTICHHS IS PEIISHUS SKCTPEMANBHBIX 3a/1ad, a TaKKe MPHOIKEHHBIE
METO/bI, OCHOBaHHBIC Ha allMPOKCUMAIINU HEU3BECTHBIX (PYHKIIHIA;
OLICHUBATD IMPABUJIBHOCTH UCIIOJIb30BAHUA I'MIIOTE3, ILOH}T’HICHI/II\/II IIpU COCTABJICHUN MAaTCMATHYCCKOI'O OIIMCAHUS, OCHOBBI MEXaHUKH
WCTIONIF30BAaTh MTOJTyYEHHBIC 3HAHVS W YMEHUS B JANbHEUIIEM I IPOSKTUPOBAHHS U COBEPIICHCTBOBAHUS TEXHOJIOTHYECKHUX IPO-
LIECCOB; OMA
paccunThIBaTh AeOopMallii U HAPsDKEHHS, pad0Ty M MOUIHOCTD TIACTHYECKOH nedopmaryn
Biagers HaBBIKAMHU CaMOCTOATENFHO IPHOOPETATh, YCBAWBATh U IPUMEHSThH 3HAHUS [T aHaJ3a U 00BSCHEHUS 3aKOHOMEPHOCTEH nedopmu-
poBaHus Metamia, npu OM/I;
BBIYHCIUTEIHFHON TEXHUKOW MTPH PEIICHUH MPUKIATHBIX 33/1a4 B 00J1acTH MPOo(heCcCHOHANBHOM IeATENNbHOCTH;
CaMOCTOSITEIBHO PUMEHSATh, PACIIUPATH U YIIIyOJISTh 3HAHUS JJIsl IOCTAHOBKY U pelleHHs HOBBIX 3afad MexaHnkun OMJI, nukrye-
MBIX Pa3BUTHEM, C OIHOU CTOPOHBI, MATEMATHUYECKUX METOJIOB, a, C Ipyroi, npoueccoB OMJ{
3HaTh OCHOBBI HH()OPMAITMOHHBIX TEXHOJIOTHH;
TEXHUUYECKHE ¥ IPOrPaMMHBIE CPEJICTBA pealn3allii HH(POPMAIIMOHHBIX MTPOIECCOB
YMetb paboTaTh ¢ COBPEMEHHBIMH NTPOTrPaMMHBIMU CPEJCTBAMH pacueTa AHanu3 4nuCcIIOBOW HUH-
dbopmanuu
Bnagets METOJIaMH aHajK3a PU3NIECKHUX SBJICHUH B TEXHUYECKUX YCTPOMCTBAX U CUCTEMAX
3HaTh OCHOBBI HH()OPMAITMOHHBIX TEXHOJIOTHH;
TEXHUYCCKUC U MPOrpaMMHBIC CPEACTBA peaiu3alun I/IH(i)OpMaHI/IOHHLIX MpoueccCoB
YMetb paboTaTh ¢ COBPEMEHHBIMH NTPOTPAaMMHBIMU CPEJCTBAMH pacueTa MaremaTtuueckas cra-
TUCTHKA B METAJUTYPTUH
Bnanets METOAaMH aHan3a GU3NUECKUX SIBICHUH B TEXHUUECKUX YCTPOMCTBAX U CHCTEMaX
3Hath COBpPEMEHHBIE CPEJICTBA aBTOMATH3MPOBAHHOTO TeoMeTpudeckoro npoektupoBanus (CAD), a Takke cUCTeMbl aBTOMATH3allUH HH-

xeHepHbIx pacuéros (CAE);

METOAMKY BBITIOJHEHUs YepTeKeil I1aHa U pa3pes3a MPOKATHOTO LieXa C IPUMEHEHUEM COBPEMEHHBIX CPEJICTB aBTOMATH3UPOBAHHOTO
reomerpuueckoro npoektuposanus (CAD-cucrem);

MIPUHIIMIIEL CO3/IaHMsI TPOSKTHOM U paboueil JOKyMEHTAIU!

OCHOBBI IPOEKTUPOBA-
HUS IPOKATHBIX IEXOB




CmpykmypHubiti
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 06yUeHUs.

CmpykmypHbli 2ieMeHm
00pazoseamenvHol
NPOCPAMMbL

YMeTh

COBEpPIICHCTBOBATh KOHCTPYKIMIO ¥ XapAKTEPUCTUKN 00OPYAOBaHMS MPOKATHBIX LIEXOB C IPUMEHEHNEM COBPEMEHHBIX CPEIICTB aB-
TOMaTHU3UPOBAaHHOT0 reoMerpudeckoro npoektupoBanus (CAD), a Taroke cucteM aBTOMaTH3aluK HHXEeHepHbIX pacyéToB (CAE)

Bnanets

HaBBIKAMU MIPOCKTUPOBAHMS M pacueTa 000pyI0BaHUS MIPOKATHBIX LIEXOB B COOTBETCTBHH C PEaIn3yeMbIM TEXHOJIOTHYECKHM MOTO-
KOM, HaBBIKaMH 00OOCHOBAHMS MPOBEICHUSI MEPOIPHUATHI 110 PEKOHCTPYKIIMH M MOJEPHHU3ALNH 000pYyJOBaHUS MPOKATHBIX LIEXOB C
NPUMEHEHNEM COBPEMEHHBIX CPEACTB aBTOMATHU3HMPOBAHHOTO reomerpudeckoro npoekrupoBanus (CAD), a taxke cucreM aBTOMa-
Tu3anuK nkeHepHbix pacyéros (CAE)

3HaTh

COBpPEMEHHBIE CPEJICTBA aBTOMATH3MPOBAHHOTO reoMeTpuueckoro mpoektupoBanus (CAD), a Takxke cucTeMbl aBTOMaTH3allMN HH-
*eHepHbIx pacuéros (CAE);

METOAMKY BBIIIOJHEHUS YepTeKeil I1aHa U pa3pes3a MPOKATHOTO LieXa C IPUMEHEHNEM COBPEMEHHBIX CPEICTB aBTOMaTU3UPOBAHHOTO
reomerpudeckoro npoektupoBanus (CAD-cucrem);

MPUHIMIIEL CO3/IaHMsI MPOSKTHOM U paboueil JOKyMEHTalu!

YmeTh

COBCPUICHCTBOBATHE KOHCTPYKIHIO U XaPAKTCPUCTUKU O60pyI[0BaHI/IH IMPOKATHBIX EXO0B C MIPUMECHCHUEM COBPEMCHHLIX CPCJICTB aB-
TOMaTH3UPOBAHHOTO reoMerpuyeckoro npoektuposanust (CAD), a Taxke cHCTEM aBTOMATH3alUK HHKeHepHbIX pacyéroB (CAE)

Bimanets

HaBBIKAMU [IPOCKTHPOBAHMSA U pacueTa 000pyI0BaHUS IPOKATHBIX LIEXOB B COOTBETCTBHU C PEAIM3yEMbIM TEXHOJIOIMYECKHM IOTO-
KOM, HaBbIKaMH 00OCHOBaHUsI IPOBEJICHHUS MEPOIIPUATHIA 0 PEKOHCTPYKIIMU U MOJICPHU3AIUKN 000PYAOBaHHS TPOKATHBIX LEXOB C
MPUMEHEHHEM COBPEMEHHBIX CPEICTB aBTOMAaTU3UPOBAHHOIO TeoMeTpuieckoro npoektupoBanus (CAD), a Takxke cucreM aBToMa-
TU3aUH HHKeHepHBIX pacyétoB (CAE)

OCHOBBI IPOEKTUPOBA-
Hus 11exoB OM/J]

3HaTh

COBPEMEHHbBIC CPECTBA ABTOMATH3MPOBAHHOIO reoMerpuueckoro mpoektupoBanus (CAD), a Takke CHCTEMbl aBTOMATH3AIMH
ntkeHepHbix pacuéros (CAE)

VYmeTh

MPOM3BECTH pacueT Hauboyee OTBETCTBEHHBIX JeTaNeH U y3J10B 000pYIOBaHHUS MMPOKATHBIX IIEXOB ¢ IPUMEHEHHEM MU(PPOBBIX TEX-
HOJIOTHH, B 4aCTHOCTH, C IPUMEHEHHEM COBPEMEHHBIX CPE/ICTB aBTOMAaTU3MPOBAHHOTO TeomeTprudeckoro npoekruposanus (CAD), a
TaK)Ke CUCTEM aBTOMAaTH3alluK HHXKeHepHbIX pacuétoB (CAE);

MPOEKTHPOBATh U KOHCTPYUPOBATH 000PYJ0BAaHHE B COOTBETCTBUH C MMOTPEOHOCTSMHU OCYIIECTBICHHUSI TEXHOIOTUIECKOTO MpoIiecca,
COBEPILEHCTBOBATh KOHCTPYKIMIO ¥ XapaKTEPUCTHUKH 00OPYAOBaHHS MPOKATHBIX [IEXOB C MPUMEHEHHEM COBPEMEHHBIX CPEJICTB aB-
TOMaTHU3UPOBaHHOTO reoMerpudeckoro npoektupoBanus (CAD), a Taxke cucreM aBToMaTH3aluK MHXeHepHbIX pacyéroB (CAE)

Bnangets

METOAMKAMHU pacyeTa XapaKTepPUCTHK 000pyIOBaHUS AJISl OCYLIECTBICHUS TEXHOIOTUYECKUX MPOLIECCOB, a TAKXKE CPEICTBAMH aBTO-
MaTHU3WPOBAHHOTO reoMeTprudeckoro nmpoextupoBanus (CAD) u cuctemamu aBToMaTu3auy HHXKeHEpHBIX pacu€ToB (CAE);
HaBBIKAaMH MPOEKTHPOBAHMA W pacueTa TEXHOJOTHYECKON OCHACTKH M 00OPYIOBaHUS MPOKATHBIX IIEXOB B COOTBETCTBUHU C peaju-
3yeMbIM TEXHOJIOTHYECKUM ITOTOKOM, HAaBBIKAMH OOOCHOBaHMS IPOBEACHUS MEPONPUSITHH MO PEKOHCTPYKUUH M MOAECPHHU3ALUH
000pYAOBaHHS MPOKATHBIX 1IEXOB C NPUMEHEHHEM COBPEMEHHBIX CPEICTB aBTOMATH3MPOBAHHOTO F€OMETPHUYECKOTO MPOEKTHPOBA-
uus (CAD), a Takke crcteM aBTroMaTH3ali nHxeHepHbIX pacuéToB (CAE)

O6opynoBanue mpo-
KAaTHBIX IEXOB




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
91eMeHm obpazoeamenvbHou
pe3yibmamul 06yUeHUs.
KOMNnemeHyuu npoSpaAMMbl
3HaTh COBPEMEHHBIC CPEICTBA aBTOMATH3HUPOBAHHOIO reomerpuyeckoro mpoexktupoBanus (CAD), a Takke CHCTEMbl aBTOMATH3allUH
nkeHepHbix pacuéros (CAE)
Ymethb MPOM3BECTU pacueT Haubosee OTBETCTBEHHBIX JCTANCH U Y310B 000pYIOBaHUS MPOKATHBIX IEXOB ¢ IPUMEHEHHEM HU(PPOBBIX TEX-
HOJIOTHH, B 4aCTHOCTH, C IPUMEHEHHEM COBPEMEHHBIX CPE/ICTB aBTOMATH3MPOBAaHHOTO reomeTprudeckoro npoekruposanus (CAD), a
TaKXKe CHCTEM aBTOMAaTH3alNN HIKeHepHBIX pacuéToB (CAE);
MPOEKTHPOBATh U KOHCTPYUPOBATH 000PYJIOBaHIE B COOTBETCTBUH C MMOTPEOHOCTSMHU OCYIIECTBIICHUSI TEXHOIOTUIECKOTO Mpoliecca,
COBEPLIECHCTBOBATL KOHCTPYKIIMIO M XapaKTEPUCTUKU 000PYI0BaHMUs POKATHBIX [IEXOB C MPMMEHEHUEM COBPEMEHHBIX CpeacTB aB- | OO0py0BaHUE LIEXOB
TOMAaTH3UPOBAHHOTO reoMerpudeckoro npoekruposanust (CAD), a Takke CHCTEM aBTOMAaTH3aIMK HHXeHepHBIX pacuéToB (CAE). OM/]
Bnanets METOAMKAMU PacyeTa XapaKTEPUCTHK 000pyIOBaHUS AJISl OCYLIECTBICHUS TEXHOIOTHYECKUX MIPOLIECCOB, a TAKXKE CPEICTBAMHU aBTO-
MaTU3UPOBAHHOTO reoMeTpudeckoro nmpoextupoBanus (CAD) u cuctemamu aBToMaTu3alui HHXeHepHBIX pacu€ToB (CAE);
HaBBIKAMHU MPOEKTUPOBAHUS M pacyeTa TEXHOJIOTUYECKOW OCHACTKH M 00OpYJOBaHHS MPOKATHBIX IIEXOB B COOTBETCTBHHU C peallu-
3yeMbIM TEXHOJIOTHYECKUM IIOTOKOM, HaBBIKAMH OOOCHOBaHMS IPOBEACHHUS MEPONPUSITHH MO PEKOHCTPYKUUH M MOACPHHU3ALUH
000pYyZOBaHMS MPOKATHBIX IIEXOB C NPUMEHEHHEM COBPEMEHHBIX CPEICTB aBTOMAaTH3WPOBAHHOTO I€OMETPHUYECKOIO IMPOEKTHPOBA-
uus (CAD), a Taxke cucTeM aBToMaTH3aly HHKeHepHbIx pacuéToB (CAE).
3Hath 3aJlauyM penracMble B 00paboTke MeTayuioB AaBiieHueM (OM/]) [IpousBoacTeeHHas -
MPAKTUKA O TTOJTy4e-
YmMmeTs 00ocHOBaTh BBIOOD 3a1a4 pemraeMbix B OM/] HUIO TPOECCHOHANb-
HBIX YMEHUH U OIbITA
Bnanets HaBBIKAMU MPUMEHEHUsT (PU3HUKO-MAaTEMAaTHIECKOTO anmapara ucrnoib3yemoro B OM/] o eCcCHOHATBHOI
JIESITEIIbHOCTH

[T1K-4 - roOTOBHOCTBIO HUCIIOJIB30BATh OCHOBHBIC IMOHATHS, 3aKOHBI U MOJCJIIN TEPMOJJUHAMUKH, XHUMHUYECKON KHHCTUKH, IICPCHOCA TCIIJIa U MACChI

3Hatb OCHOBHBIE OTIPEJENICHHS U MTOHATHUS MOJIEKYJISIPHON (DU3UKHU U TEPMOAMHAMUKH

YMeTb KOPPEKTHO BBIPaXKaTh U apryMEHTHPOBAHHO OOOCHOBBIBATH IOJIOKEHHS MOJICKYJISIPHO-KHHETHYECKONH TEOPUH U TEPMOINMHAMUKHY, Ousnka
pemiatsh 3aga4u 10 MKT, TepMOAMHAMUKY U TEIIO-, MACCOIIEPEHOCY

Biragets OCHOBHBIMU METOJIAMH PEIICHUS 3a]1a4 B 00JIaCTH MOJIEKYIISIPHOW (DU3UKH B TEPMOIMHAMHKH;
po¢ecCHOHANBHBIM SI3BIKOM MTPEIMETHON 00J1aCTH 3HAHUS

3Hathb OCHOBHBI€ OTIpeJIeJIeHHsI U TIOHATHS 0a30BBIX 3HAHUI B 00J1aCTH €CTECTBEHHOHAYYHBIX AUCIMIUIMH. DyHIaMeHTaIbHbIE OCHOBBI €C-
TECTBCHHOHAYYHBIX JUCHUILIIMH, OCHOBHBIC METOABI PCIICHUA THUIIOBBIX 3aJ1a4 110 U3BECTHBIM aJITOpUTMaM M IIpaBUJIaM. OcHOBHEBIE TCHHO(I)I/I3I/IK3.

3aKOHOMEPHOCTH ITPOLICCCOB MAaCCOIIEPpEHOCA NPUMEHUTEIBHO K TEXHOJIOTHYCCKUM IIpoHeccaM, ONMCbIBAaTh, paCCYUThHIBATh U aHA-
JIN3UPOBATH NPOLECCCHI NIEPEHOCA TCIJIa U MAaCChl, BBIACIIATH (l)aKTOpLI, ONpeACIAIOINC UX NHTCHCUBHOCTD.




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

91eMeHm 00pazoseamenvHol
pe3yrvmamul 00yueHus.
KOMNemeHyuu NPOCPAMMbL
YMeThb OOBSICHATH TUITUYHBIE MOJIETH 3a7a4 B 001acTH TeTiooOMeHa. 00CykaaTh 3PpPeKTHBHBIE CIIOCOOBI PEIIEHHS MPOOIEM TETI000Me-
Ha CTPOMUTH U aHAIM3UPOBATh MaTeMaTHIECKUE MOJICIN TeryioMacconepenoca. PacrosnaBaTh s gekTuBHOE perieHue ot Headdek-
THUBHOTO, TP PELICHUH 3a]1a4 CJI0KHOTO TEII00OMeHa
Bragets crocobaMu AEeMOHCTpAIH YMEHHS BIaJeTh cOOpoM HH(pOPMALIHN IS TEIUIOTEXHIYECKHAX pacu€ToB. CriocobamMu cOopa u aHamm3a
HHPOPMAIIUK O TEIUIOOOMEHHBIX MPOIeccax KOHBEKIUEH, M3TyUYeHHEM M TEIUIONPOBOIHOCTHIO. MeTonamu pacyera MpoIeccoB
KOHBEKTHBHOTO TEIJIO- U MAacCONepeHoca, epeaayn Termia H3IyYeHHEM U MOJICKYJISPHOM TETIIONPOBOJHOCTHIO
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB MAacCONEPEeHOca MPUMEHUTEIBHO K TEXHOJIOTHYECKUM TMPOLEcCcaM, ONMCHIBATH, PACCUUTHI-
BaTh W aHATM3UPOBATH MPOIECCHI MEPEHOCA TETIA U MACChI, BBIACTATE (DaKTOPbI, ONPEICIISIONINE HX HHTCHCUBHOCTD
YMmeTs pacmno3HaBath dpPEeKTUBHOE pelieHre 0T HedEKTUBHOTO, TIPY PEUISHIH 3329 CII0KHOTO TeII000MeHa VY4yeOHasi - 03HAKOMHU-
TEJbHAS MPAKTUKA
Bnanets METOAaMH pacueTa MpoLecCOB KOHBEKTUBHOTO TEIIO- © MacCOMEPeHOca, epeaayn Teria HU3Iy4eHHEeM U MOJICKYJISIPHON Terlio-

MIPOBOAHOCTHIO

[IK-5 - ctocoOHOCTBIO BBI6I/IpaTL " MPUMCEHATH COOTBCTCTBYIOIIUC MCTOABI MOJACIIMPOBAHUSA (I)I/ISI/I‘ICCKI/IX, XUMHUYCCKHUX U TCXHOJIOTHYCCKUX IIPOLCCCOB

3HaTh MCTOAbI MATCMATUYICCKOI'0 MOACIIMPOBAHUSA MCTAJUTYPIrUICCKUX 00BEKTOB M TEXHOJIOTHUECKHX nmponeccon
v MopenupoBanue mpo-
METb
HCIOJIBb30BaTh METOABI MATEMATUYCCKOT'O MOJCIMPOBAHNUA METAJLTYPIUICCKUX 00BEKTOB U TEXHOJIOTHYECKHUX IIpo1cCCoB IIECCOB U O6’beKTOB B
METaJITypruu
BJ'Ia,Z[eTB HaBbIKaMHW HUCIIOJIb30BAHUA CTAHAAPTHBIX MPOTPaMMHBIX CPEACTB 3JICKTPOHHBIX Ta6J'II/II_I «Excel» JIA pa3pa6OTKI/I MAaTEMATHYCCKUX
MOJENIeN
3HaTh OCHOBHBIE CBOMCTBAa METAJLJIOB;
OOIIENPUHATYIO KJIACCH(OUKAIIIO COBPEMEHHBIX METAJIIIOB;
OCHOBHYIO Knaccmbm(aumo BUJIOB MOJCIMPOBAHUS,
OCHOBHBIC TCOPEMBI TCOPUN HO,Z[OGI/IS[
VYMeTh onpenensaTh (U3NIECKHe CBOMCTBA METAJIJIOB IPH CTAHIAPTHBIX BUAAX UCIBITAHHI;
pen ¢ N P sap 8 - MonenupoBaHue Mpo-
OIpeaACIATh (I)I/ISI/I‘ICCKI/Ie CBOMCTBa MCTAJIJIOB ITIPU PAa3JIMYHBIX BUAAX UCIIbITAHUU,
. . LIECCOB MMPOKATHOT'O
OonpeacIATb MCXaHNUYCCKHUEC CBOUCTBA MCTAJJIOB IPH PA3JIMYHBIX BUAAX UCHIBITAHUN
IIPOU3BOJICTBA
BJ'IaI[eTI) MPAKTUYCCKUMU HABbIKAMHU HUCIIOJIB30BaHUSA MCETOJA0B KJ'IaCCI/I(bI/IKaLII/II/I BUJ0OB MOJACIIMPOBAHNA C LCJIbIO INIAHUPOBAHUA HCCICA0BA- p a

TEJNBCKOM pabOoThI, BKITIOUAs! BBITYCKHYIO KBUTH(UKAIIMOHHYIO padoTy;

HaBBIKAMU ONpeieieHus] PU3NIeCKUX U (PUIUKO-MEXAaHUIECKUX CBO-HCTB METAJUIOB PAa3JIMYHBIX KIIACCOB,;

CHELUAIN3UPOBAHHON TEPMHUHOJIOTHEN B 00J1aCTH MOAEIMPOBAHUS ITPOLIECCOB MPOKATHOTO MPOU3BOCTBA,;

croco0amu COBEpITIECHCTBOBAHMS MPO(eCCHOHANLHBIX 3HAHUIM ¥ YMEHHH ITyTeM HCIIOJIb30BaHHsI BO3MOYKHOCTEH WH(POPMAIIMOHHOM CpeIbl




Cmpykmypnuoiil CmpyKkmypHbwill 2/1eMenm
PYKIYP Inanupyemvie PYRIP o
/1emMenm 00pazosamenbHol

pe3yivmamol 00yueHUs

KoMnemeHyuu npocpamMMbl

3HaThH METOJIBI ¥ TIOPSIIOK TTOMCKA HAyYHO-TEXHUYECKOW M MaTeHTHON MH(OPMAIIMHU 10 BOMIPOCAM MOAETUPOBAHUS (DPH3MUECKUX, XUMUUe-

CKUX M TEXHOJIOTUYECKHUX TPOIIECCOB METAJUTYPTrHUECKOTO IPOU3BOJICTRA
VYmers OCYIIECTBJIATh COOP HAYYHO-TEXHUYECKON MH(OPMAIIUU 110 TEMATHKE SKCIICPUMEHTOB JUI COCTaBJICHUS 0030pOB, OTUCTOB U HAy4- KHUP
HBIX MyOJIMKannui
Bnaners y4acTHe B COCTABIIEHUH OTYETOB 10 BHIITOJIHEHHOMY 3a/IaHUIO0
3HaTh METOJIbI U MOPSJIOK MOMCKA HAYYHO-TEXHUUSCKON M MaTeHTHOH MH(OPMAIIUH MO BOIPOCAM MOJICIUPOBAHUS (PU3UUSCKUX, XUMUYEC-
CKHX M TEXHOJIOTHYECKHX MPOIIECCOB METAJUTYPrHUSCKOTO MPOU3BOJICTRA
Vmers OCYIIIECTBJIATh COOP HAYYHO-TEXHUYECKOH MH(OPMAIIUU 110 TEMATHKE SKCIICPUMEHTOB I COCTABJICHUS 0030pOB, OTUCTOB U HAy4- VUPC
HBIX MyOJIMKannui
Bnaners y4acTHe B COCTABIICHUH OTYETOB I10 BHITOJIHEHHOMY 32/IaHUIO0
3HaTh METO/JTbI U TIOPSIIOK MOMCKA HAYYHO-TEXHUYECKOH M MAaTCHTHOM MH()OPMAIIMU 110 BOIIPOCAaM MOJICIIMPOBaHUSA (PU3UUCCKUX, XUMHUYE-
CKHX M TEXHOJIOTHYECKHIX MPOIECCOB METAJLTYPTHIECKOTO IPOU3BOJICTBA
— [IpousBoacTBEeHHAs —
VYMeTh OCYIIECTBIIATH COOpP HAYIHO-TEXHUYECKOW WH(POPMAIIH [T0 TEMATHKE 3KCTIEPUMEHTOB JIJIsl COCTABJICHUSI 0030pOB, OTYETOB U HAy-
o MPEeAAUTUIOMHAS TTPAK-
HBIX MyOJIMKani
THKa
Bnagers y4acTHE B COCTABJICHUM OTYETOB IO BBITIOJHECHHOMY 33JJaHHUIO

[1K-10 - crtocoOHOCTBIO OCYIIECTBIISATh U KOPPEKTUPOBATH TEXHOJIOTMUECKUE MTPOLECCH B METAITYPTrHH U MaTepuaiooopadoTke

3HaTh

OCHOBHBIC 3aKOHOMCPHOCTH (I)I/IBI/I‘ICCKI/IX, (1)PI3PIKO-XI/IMI/II{GCKI/IX 1 TCIUIOBLIX ITPOLIECCOB;
0COOEHHOCTH KOHCTPYKIIUU arperatoB, CpCACTBA KOHTPOJIA U YIIPABJIICHUS

YMeTh

OCYILIECTBIISITH TEXHOJIOTMUECKUE TIPOLIECCHI B METAJUTYPIHH;
BBIOMPATh YIPABJISIIOILIE BO3ICHCTBUS;
KOPPEKTUPOBATH TEXHOJOTHYECKHE ITapaMeTPhI

Bnanets

HaBbIKaMH pacyeTa mapaMeTpOB TEXHOJIOTUYECKOT'O IPOoLecca,
nH(popMalve 0 COBPEMEHHBIX METAILTYPIHYECKHUX TEXHOJOTHSIX M CHOCO0aX KOPPEKTHUPOBKU TEXHOJIOTMYECKUX Mapa-
METPOB

OCHOBBI METAJTYPIHU-
YEeCKOT'0 MPOU3BOICTBA

3HaTL

MIPUHIIUIIBI TPOSKTUPOBAHUS U (DYHKIIMOHUPOBAHUS TUITOBBIX CUCTEM aBTOMATHU3AIlUH U YIIPABJICHUS;

CrocoObI OleHKH 3(PPEKTUBHOCTH PYHKIMOHHPOBAHUS CUCTEM aBTOMATHU3AIUM TEXHOJOTUYECKHMH MPOIleCCaMy MOMy4YeHHs U 00-
pabOTKH METALJIOB,

MCTOJbI pacdc€Ta CUCTEM aBTOMATHU3allvi U YIIPABJICHUS,

OcHOBBI aBTOMAaTH3a-
NN TCXHOJIOTUYCCKUX
npoieccoB OM/]




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
91eMeHm obpazoeamenvbHou
pe3yibmamul 06yUeHUs.
KOMNnemeHyuu npoSpaAMMbl
CTPYKTYPY U (QYHKIMH TUIIOBBIX CPEACTB aBTOMATU3ALMH, TEXHUIECKHUE CPEICTBA U3MEPEHHSI U KOHTPOJIS;
TEXHUYECKHUE BO3MOXKHOCTH COBPEMEHHBIX WHTEUICKTYaJIbHBIX CHCTEM aBTOMATHYECKOW ONTUMM3ALUU YIPABJICHUS TEXHOJIOTHYE-
CKMMH MapaMeTpPaMu MPOU3BOJICTBEHHBIX MMPOIIECCOB
Ymets HCIOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU IJIsI COBEPILIEHCTBOBAHUS IPOLIECCOB YIIPABICHUS O0BEKTAMU; CO3/a-
BaTh U aHAJM3UPOBATh MAaTEMaTHYECKHE MOJIEJIN IIPOLIECCOB U OOBEKTOB YIPaBJICHUS;, IPOBOAUTL CUHTE3 U AHAJIU3 CUCTEM aBTOMa-
THU3AIH TEXHOJIIOTHYECKUX MPOIECCOB M POU3BOCTB; (POpMyIHpOBaTh 1ENN U TPeOOBAHMUS, MPEIbIBISEMbIC K aBTOMAaTH3HPOBaH-
HBIM CHCTEMaM YMpaBJICHHS TEXHOJIOTHYECKUMH MPOLECCAMHU TOJyYeHHsI W OOpabOTKH METaIOB; YMETh aHaJIH3HPOBaTh padoTy
CHCTEM aBTOMATH3aLMHU U YIIPABICHUS
Bnanets paboThl ¢ TEXHUYECKUMH CPEICTBAMHU aBTOMATH3alMU; YIPABICHUS TEXHOJOIMYECKHMHU MPOLECCaMH MOMYUYECHUSI U 00pabOTKU Me-
TaJJIOB; OLIEHKH d((EKTUBHOCTH QYHKIIMOHMPOBAHUS CUCTEM aBTOMATH3AINH
3HaTh OCHOBHBIE OTIPEIENICHHS U MOHSATHSI TEXHOJIOTHYECKOTO MPOIecca COPTOBOM MPOKATKH;
OCHOBHBIE METOJIbI pacyeTa U KOPPEKLUH PEKUMOB eopMalii MeTajia B Katuopax;
MOHSATHE HEMPEPHIBHOM IPYIIIBI KIETEH; MOCIEeN0BAaTeIbHOCTh U OCHOBHBIE MPaBHila IPOSKTUPOBAHHS TEXHOJIOTUU POKATKY;
OTpe/ieNIeHHs MPOIIECCOB MOATOTOBKH K MPOKATKE U OTAEIOYHBIX OTepanuit
Ymethb MPUMEHSITh 3HAHUS TIPEIMETHON 00JIaCTH COPTOBOM MPOKATKU B MPOPECCHOHANBHON JEATENLHOCTH; UCIIONB30BATh MX HA MEKIHC-
UTLTUHAPHOM YPOBHE;
MPOTHO3UPOBATh BIMAHUE NMPUMEHSEMBIX OCHOBHBIX M BCIIOMOTATENBHBIX arperaToB Ha Pe3yJIbTaTHBHOCTh TEXHOJOTMH MPOKATKH
COPTOBBIX MTpOQHIIEH TexHonornu npous3Boa-
pa3pabaThiBaTh TEXHOJIOTHUECKYIO [IETIOUKY IMPOU3BOJICTBA COPTOBBIX MPOQUIIEH MPOCTOH U (IaHIIeBOM (HOPMBI; CTBa COPTOBOTO MTPOKa-
pa3pabaThiBaTh NPEIUIOKEHHSI IO COBEPIICHCTBOBAHUIO TEXHOJIIOTHUECKHUX IPOLIECCOB U 000PYAOBaHHUS Ta
Bnanets MPAKTUYECKUMH HABBIKAMH MCIIOJIB30BAaHUSI METOJIOB MPOCKTUPOBAHNUS TEXHOJIOIMHU MPU BBIIOJIHEHUH BBITYCKHON KBaIH(HUKaLIUOH-
HOW paboTHI;
MPaKTUYECKUMH HaBBIKAMH HCIIOJIb30-BaHUSI METOJIOB IJIAHWPOBAHMS PEKOHCTPYKIIMU MPY BBITIOJHEHUH BBITYCKHOW KBalH(HKAIIU-
OHHOM paOoTHI;
CHELNAIN3UPOBAHHON TEPMHUHOJIOTHEN B 00JIaCTH COPTOBOM MPOKATKH, B TOM YHCJIE B KATMOPOBKE COPTOBBIX MpOGuIIei;
croco0aMu COBEPIICHCTBOBAHMA MPO(EeCCHOHATBHBIX 3HAHUKA W YMEHUH MyTEM HCIOJIB30BaHMS BO3MOXHOCTEW MH(OPMAIMOHHOM
cpeapl
3HaTh TEXHOJIOTHUECKHE OTEPalliH, MOCIEI0BATEIbHOCTh UX OCYILECTBICHHS M 3HAYEHHS KJIIOUEBBIX KOHTPOJBHBIX MAapaMETpOB IpH
MIPOM3BOJICTBE PA3IMYHBIX BUIOB JIMCTOBOTO MPOKATa, a TAKXKE MPUYUHBI 00pa30BaHUs U METOABI IPEAOTBpAILEHHs 1eEeKTOB MPo- TeXHONOTHH MPOU3BOI-
TYKIUH
CTBaA JIMCTOBOT'O ITPOKa-
Ymerhb BBIOMPATh TEXHOJIOTUYECKUE OTIepalliy U Ha3HA4YaTh MOCIIE/I0BATEIbHOCTh X OCYIIECTBICHHUS JJIsl IPOU3BOCTBA JIMCTOBOTO MPOKa-

Ta paznuyHbIX BUAOB. OOOCHOBBIBATH PAallMOHAIBHBIE MTAPAMETPhI UCXOIHBIX 3arOTOBOK M PEXHUMBI OCYIIECTBICHHUS! TEXHOJIOTHYE-
CKHUX omnepaiii. BeiOnpars KOppeKTupyromue 1eicTBys 1Jis IpeAoTBpalieHus Ae()eKTOB NPOLYKINU

Ta




CmpyxkmypHuli CmpykmypHblil d1emenm
PYKIYP Inanupyemvie PYRIP o
a1eMeHm obpazoeamenvbHou

pe3yibmamul 06yUeHUs.

KOMnemeHyuu npocpammel

Brnaners METOJIaMH1 pacyeTa OCHOBHBIX ITAPaMETPOB TEXHOJIOTHYECKUX HPOIECCOB JIN-CTOMPOKATHOTO IIPOU3BOJICTBA

3HaTh OCHOBHBIC TOJIOKCHUS TEOPUU TEPMHUYESCKON M TEPMO-MEXaHUUECKOIM U XMMUKO-TEPMHUYECKOI 00pabOTKM METAJIIOB M CILIABOB

— — Tepmuueckas 06paboT-

YmeTsb BBIOMPATH PEKUMBI TEPMUYECKOI 00pabOTKH ISl IPOKATHON MPOAYKIIMHU PAa3IMIHOTO Ha3HAUCHHS

Ka B IIPOKATHOM IIPOM3-
= " BOJICTBE

BHaI[eT]) HaBbIKaMH Ha3HAYCHUA PEIKMMOB HArpeBa, BBIJICPIKKU U OXJIAKACHHUA JJI1 TCPMHUICCKON U TEPMO-MCXAaHUICCKOU O6pa6OTKI/I

3HaTh MPUHIHUITE OCHOBHBIX TEXHOJOTHYECKHX MTPOIIECCOB IITyOOKOH MepepaboTKi METaJIOB;

YCTpOHCTBa 1 000PYIOBAaHHE JUIS OCYIIECTBICHUS TEXHOJIOTMYECKUX TPOIIECCOB ITyOOKOH NepepadoTKH METaILIOB;
OCHOBHBIC CXEMbI, ONIEPAIIUH, PSKUMbI TEXHOJIOTHYESCKUX MPOIIECCOB MTy0OKOH MepepadoTKH METaJLIOB
YnMmeTs BBIOMPATH pallMOHANIbHBIE CIIOCOOBI IPOU3BOJICTBA METATUIMIECKUX U3ACIHHA TITyOOKOH NepepaboTKH; o
, TexHonoruu riryookomn
paccUMTHIBATh MaTepUATbHBIE OANaHCHl TEXHOJIOTHYECKHUX ITPOIIECCOB HX MPONU3BO/ICTBA,;
. nepepaboTKU METaIIOB
OCYIIECTBIISITh M KOPPEKTHPOBATH TEXHOJIOTHUESCKHE MPOILIECCHI IITyOOKOH MmepepaboTKu METaIOB
Bnanets TEXHOJIOTHE! TITy0O0KO epepabdoTKH METaJlIOB,;
BOIIPOCAMHU PETYIIUPOBAHUS TEXHOJIOTHYECKUX PEKUMOB,;
YMEHHEM YIPABJISTh TEXHOJIOTUYECKHMH MPOIIECCAMHU JIJIsl 00eCTIeUeHHS OTYYEHHs IIPOAYKIIMH C 3a/JaHHBIMH CBOHCTBAMH
3HaTh OCHOBHBIE THITBI TEXHUUECKUX CPEJICTB JJISl U3MEPEHUS U KOHTPOJISI OCHOBHBIX ITAPaMETPOB TEXHOJIOTMYECKUX ITPOIECCOB ITOTYYCHHS
METaJUIOU3 1IN
[IponsBoacTBEeHHAs —
YMeTh MIPUMCHATH HaBBIKU UCIIOJIB30BAHUA TCXHUYCCKUX CPEACTB JIA UBMEPCHHUA U KOHTPOJIA OCHOBHBIX IMMaPaMETPOB TEXHOJIOTMYCCKUX peUIIIOMHAS TIPAK
MPOLIECCOB MOTYUYCHHUS] METAITIOU3ICIIUI P p
THKa
BHaI[eTB CHOCOOHOCTBIO MMPUMECHSATH HaBbIKH HUCITIOJIb30BaHUA TEXHUYCCKUX CPCIACTB AJId USMCPCHUA U KOHTPOJISA OCHOBHEBIX IMMAapaMETPOB TCX-

HOJIOTMYCCKUX MPOLCCCOB IMOJTYUCHUA MeTaJ’IJ’IOI/IS,He.TII/Iﬁ

IIK-11 - TOTOBHOCTBIO BBISIBIAATL OOBEKTEI AJId yIIydIIC€HHA B TCXHUKEC U TEXHOJIOTHHN

3HaTh 3(1)(1)6KTI/IBHI)IC BapHaHThI YCTPAHCHUA HEAOCTATKOB KOHCTPYKIUHN METAJIITYPIrUidCCKOro arperara 1 COBECpUICHCTBOBAHUA TCXHOJIOT' U~
YCCKOro mnpouecca

Vmers BBIABJIATH 3(1)(1)6KTI/IBHBIC BApUAHTBI YCTpaHCHUSA HCAOCTATKOB KOHCTPYKIHNU MCTAJLTYPIrHYCCKOIO arperata U COBCPUICHCTBOBAHUA
TEXHOJIOTMYCCKOI0 1rmpouecca

BJIa)IeTB HaBBbIKaMH BBISABJIICHUA 3(1)(1)6KTI/IBHLIX BAapHWaHTOB YCTPAHCHUA HEAOCTATKOB KOHCTPYKIMHU METAJLIYPIrUuyeCKOro arperata mu COBEpP-

INCHCTBOBAHUA TCXHOJOTHYCCKOIr'O IIpo1ecca

MonenupoBaHue Mpo-
IIECCOB M OOBEKTOB B
METaJLTyprUH
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3HaThH

MOHATUIHBIN anmapaT IPOEKTHOH JAesTEIbHOCTH;

TUTIBI IPOEKTOB U MX MPOEKTHBIE TPOAYKTHI;

9TaIlbl BHIMOJIHEHHS IPOEKTA; CTPYKTYPY MPOEKTA;

KpuTepu# 0hOpPMIICHHS TUCEMEHHOI YaCTH MPOSKTa;

KPUTEPHHU OLCHKH MPOEKTa; TpeOOBaHMs, MPEIbsBIsEMbIE K 3alIUTe TPOeKTa, pedepara, KypcoBOW U BBITYCKHON KBaJTM(PUKAIIMOHHON
paboThI;

IpaBHJIa OCTAHOBKY LIEJICH U 3a]a4 MPOEKTa; MOJACIIH )KU3HEHHOTO [IUKJIA TPOEKTA;

00J1acTH MPUMEHEHHUS COBPEMEHHBIX MOAXO0I0B MPOSKTHOM AESITEIILHOCTH U YIPABICHUS TPOCKTAMHI;
OCHOBBI METOJIOJIOTUH MPOEKTHOM M UCCIIEIOBATEILCKON ACATENLHOCTH;

XapaKTepHbIe NPU3HAKN MIPOSKTHBIX U HCCIIEOBATEIECKUX paloT;

3Tambl MPOSKTUPOBAHMS M HAYYHOTO HCCIICIOBAHHS;

(OpMBI U METOJIBI TTPOEKTHUPOBAHUS, Y4EOHOTO W HAYYHOTO MCCIICAOBAHHMS

YmeTh

(bopMynupoBaTh BeAYILy0 Ipo0IeMy, HAXOUTh IyTH €€ PEIICHHUS;

BBIOMPATH LIEJIN U 33]]a4H MPOCKTA;

BJIaJICTh METOaMH NTPOCKTHOM NEsITeNbHOCTH;

BBITIOJTHSATH JCATEILHOCTD IO MIPOEKTY B MpEJIeNiaX 30HbI OTBETCTBEHHOCTH;

MPOBOJMTH CAaMOAHAJIM3 YCIEITHOCTH W Pe3yIbTaTUBHOCTH PELICHHUS MTPOOJIEMBI MPOEKTA; ONPECISATh U aHAIM3UPOBATh PUCKH MPO-
EKTHBIX OIepaLii

(hopMynHpOBaTH TEMY MPOEKTHON M UCCIIEI0BATEIBbCKON PabOTHI, TOKa3bIBaTh €€ aKTyaJbHOCTD;

COCTaBIISITh MHAWBUYIILHBIH MJIaH MPOEKTHOW M UCCIIEIOBATENBCKOM PaOOThI; BBIACISATH 00BEKT U MPEIMET UCCIIeIOBAHUS;
paboTaTh ¢ pa3IMYHBIMH UCTOYHHKAMU JIMTEPATYPhl, TPAMOTHO MX LUTHPOBATh, OQOPMIIATE OMOIHOrpaguIecKre CChlIKU, COCTaB-
nATh OnOIMorpaduUecKuit CIUCOK 1o podIeMe;

BBIOMPATh U IPUMEHSThH HA MPAKTHKE METO/IbI HCCIIEI0BATENbCKOM PadOTHI, aJleKBaTHBIE 3a7]a4aM UCCIIeIOBAHUS;

0QOPMIISITh TEOPETHUYECKHE M SKCIIEPUMEHTAIIbHBIE PE3YIIBTAThl HCCIIEI0BATELCKON M MTPOEKTHOM PabOTHI;

PELeH3UPOBaTh UCCIIEI0BATENLCKYIO WIM IPOEKTHYIO PadoTy;

0 OpMIIATh PE3yJIbTaThl MPOSKTHOM U UCCIICI0BATEIILCKOM paOboThI (CO3/1aBaTh MPE3CHTALINH, BEO-CaiThI, OyKIIEThI, IyOIUKAIIMN);
paboTaTh ¢ pa3IMYHBIMA HHPOPMAITHOHHBIMH PECYypPCaMHU;

pa3pabaTeiBaTh W 3aIIUILATH MPOEKTHI Pa3INYHBIX TUIIOJIOTHH;

o(opMIIATh U 3aIIUIIATh Y4eOHO-HCCIIeA0BaTeNbCKHIE padoThl (pedepaT, KypcOBYIO U BBITYCKHYIO KBATM(UKAILMOHHYIO paboTy);
BBIMOJTHATH MPOSKTHO-KOHCTPYKTOPCKHE Pa0OTHl B aBTOMATH3MPOBAHHOM PEXKUME;

OPTaHU30BbIBATh NPOEKTHYIO AEATENLHOCTD ISl pelIeHHsI MpodecCHOHANBHBIX 3a1ad.

Bnanets

croco0aMu IMOCTaHOBKU OCIn U q)OpMy.]'II/IPOBaHHH THUIIOTE3bI UCCIICJOBAHUA,
OCHOBHBIMH CIIOCOOAMHM IOKCKA HeO6XOI{HMOﬁ PIH(i)OpMaLIHPI;

IIpoexTHas nesrens-
HOCTb
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HaBbIKaMH (POPMYITHPOBAHUS TEMBI NCCIIEAOBATENBCKOM U MTPOEKTHOW PadOTHI;

HaBBIKAMU OCYLIECTBIICHHS cOOpa, n3yueHus U 00paboTku nHpopMamu;

OmbITOM cOopa, 00paboTku HHGOpMAIHNH, €€ XPaHSHHS, PEICTABICHHS, IepeJadl U HaKOTUICHUS,
OTIBITOM OTIPENIETICHNS KauecTBa MPOEKTHBIX OIEPaInii;

OTIBITOM OTIPENIETIEHHS PUCKOB MTPOEKTHBIX ONEPALIN;

MpUeMaMHy aHaJi3a CUTYalliu U e ONMCaHMs; HaBbIKaMu cOopa nHhopManuu.

3HaTh

MOPSIIOK U 0COOCHHOCTH BBITIONIHEHHSI HAYYHO-MCCIE0BATENILCKUX paboT M0 TOCYAapCTBEHHBIM KOHTPaKTaM, QOpPMBI TOCyAapcT-
BEHHOU MOAJIEP>KKU MHHOBAILIMOHHOM AESITENIbHOCTH B Poccuu.

YMeTh

nproOperaTh 3HaHUS B 00JIACTH MPOABWKEHUS HAyYHOH nponykuuu. Onpenensats 3¢ GeKTUBHbIC TyTH NPOABUKEHUS HAYYHOU MPO-
IOYKIUH ¢ TPUMEHEHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, TI00ATBHBIX HHPOPMAIIMOHHEBIX pecyp-
COB.

Bnanets

KJIaCCU(pUKAIMCH HAyYHO-TEXHUYECKOW mpoaykimu. [IpodeccuoHaIbHBIM S3bIKOM MPEAMETHOM o0sacTu 3HaHMs. [IpakTHueckuMu
HaBbIKAMM OLICHKM KayecTBa I HAYYHO-TEXHHYECKOW MmpoaykKuuu. HaBbIkamMu cOCTaBICHUSI KOHKYPCHOM nokymeHTauuu. Croco-
0aMu COBEPIIICHCTBOBAHM MPO(ECCHOHATBHBIX 3HAHUN M YMCHHI ITyTEM MCIIOJIb30BaHUS BO3MOKHOCTEH HHPOPMAIIMOHHON CPEIbI

[IponBukeHne HaydHOU
MPOAYKLIUH

3HaTh

KJIFOUEBBbIE TEPMUHBI M TIOHATHUS TEOPUHU OoNTHUMHU3anuK. OCHOBHBIE METO/bI ONTUMHU3ALNHN TeXHOIornueckux nporeccoB OM/I. Ilo-
clleZIoBaTeIbHBIC ATAlbl peajn3aly ONTHMU3AMOHHbIX 3a1a4. OO0IIue anropuT™bl pellieHnst 3a7ad onTUMU3ann quddepeHnnans-
HBIMH U YHCJIEHHBIMH MeToJaMu. TUNOBBIE 3a/1a4i ONTHMAaIbHOIO IPOM3BOICTBEHHOIO IUIAHUPOBAHUS U YIPABICHMSL.

YMeTh

BBISIBIISITH OOBEKTHI 171 YIYULICHUS! B TEXHUKE U TeXHOJIOorur. OG0CHOBAaHHO BHIOMPATh METOJIBI PEIICHHS 3a/1a4 ONTHMHU3ALNH JUIS
KOHKPETHBIX TexHosorudeckux npoueccoB OMJ. OObACHATh U aHAIM3UPOBATH CYITHOCTh U OCOOCHHOCTH OCHOBHBIX METOJIOB OII-
THMHU3ALUHU TEXHOJIOTHYeCKuX mporieccoB OM/[. @opmyarpoBaTh OrpaHUYEHHUs IIPU TOCTAHOBKE U PELICHUH 3a/1a4 YCIOBHOM ONTH-
Mu3anuu. Pemarte 3amaun ontummsanun audQepeHmanTbHbIMI 1 YUCICHHBIME MeToJaMi. BeIOMpaTh BO3MOXHBIE U Hanboiee 3¢-
(heKTHUBHBIC METO/ABI ONTUMH3AINN TeXHOJNOrn4Yeckux nporeccoB OM/I. OnpenersaTh KOJTUYECTBEHHYIO XapaKTEPUCTHKY e, KO-
TOpYI0O HEOOXOAWMO JOCTHYh B Tpolecce onTuMuzanuu (HeneByro ¢yakuuoo). @DopMynupoBaTh COACpKATEIBHYIO U
MaTEMaTUYECKYH0 COCTABIIIOIIME ITPU NOCTAaHOBKE 3a1a4i ONTUMHU3ALNN

Bnangets

npodecCHOHANBHON TEPMUHONIOTHEN B 001aCTH ONTHMHU3ALMK TeXHOJOrHueckux npoueccoB OM/l. MaremarndeckuM anmapaTom
TEOPUM pEUIeHUs 3ajad onTUMu3auud. [IpakTHYecKuMH HaBBIKAMM PELIEHUS 3a4a4 ONTUMHU3aLUU C UCIOJb30BAHUEM KOMIIBIOTEP-
HBIX TIporpammM. HaBbikamu caMOCTOSTENHHOTO IPUMEHEHH S, PACIIMPEHNS 1 yIITyOJIeH!s 3HAHHUH TS IOCTAHOBKH U PEIIEHUS 3a1a4
ONITUMM3ALUH C YyYETOM Pa3BUTHS MaTeMaTHYeCKUX METOOB, a TAKKe TEXHUKH U TeXHOJIOruil. HaBbikamu BEIOOpa U MIPaKTUYECKOTO
MPUMEHEHHUS! BOBMOKHBIX M HanOosnee 3QPEeKTUBHBIX METOAOB ONTUMHU3ALMN TEXHOJIIOrHUecKuX npoueccoB OM/I. HaBeikamu kpu-
THYECKOI'O aHaJIU3a Pe3yJIbTaTOB PEIIECHUs ONTUMHU3AaLUOHHBIX 3a1a4. HaBblkaMu KOPPEKTHUPOBKH TEXHOJOTMYECKUX IPOLECCOB HA
OCHOBE aHAJIN3a PE3yNIbTATOB PEIIEHUS 3a4a4 ONTUMH3AINH TEXHOJIOTHYeCcKuX mporeccoB OM/JL.

MeTo bl ONTUMH3AIUN
nporieccoB OM/]

3HaTL

KJIIFOYCBBIC TCPMUHBI U MOHATUSA TCOPHUU OINTUMH3ALNU. OcHOBHEBIE MCTO/JbI ONITUMH3AINU TCXHOJIOTUICCKHUX IMPOLICCCOB. HOCHCI[O-
BATCJIBHBIC 3TaIlbl pCaJIM3alli ONITUMU3ALIMOHHBIX 3a/1a4. O6]J.[I/Ie AJITOPUTMBI PCHICHUA 3a4a4 ONTUMU3AIUN ,Z[I/I(b(l)epeHLII/IaHBHLIMI/I

MeToabl OITHMHU3AIUNA
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M YHCJIICHHBIMH METOIaMU. THIIOBEIE 3aa4X ONITHMAaJIbHOTO IIPOMU3BOACTBEHHOI'O INIAHUPOBAHUA U YIIPABJICHUA.

YmeTs

BBISIBIISITH OOBEKTHI AT YIYULICHUS! B TEXHUKE U TeXHOIOoTHH. OO0CHOBAaHHO BHIOMPATH METOJIBI PEIICHHS 3a/1a4 ONTHMHU3ALNH IS
KOHKPETHBIX TEXHOJIOTHYECKUX IponeccoB. OOBSICHATh M aHATM3UPOBATH CYIIHOCTb U OCOOCHHOCTH OCHOBHBIX METO/IOB ONTHMH3A-
MM TEXHOJIOTHYECKUX TporeccoB. DopMyInpoBaTh OrpaHHYeHUS P TIOCTAHOBKE M PEIICHNH 3a/1a4 YCIOBHOM onTuMm3anuu. Pe-
IaTh 3aJa4d ONTUMH3ALMK AU depeHnaIbHBIMA U YUCICHHBIMA METOAaMHu. BriOupats Bo3MOKHBIE U Hanbosee 3(h(HeKTHBHEIC
METOBI ONTUMH3AINH TEXHOJOTHUECKHUX MporeccoB. OnpeneniTs KOMMYSCTBEHHYIO XapaKTepUCTUKY eNTH, KOTOPYI0 HEOOXOMMO
JOCTUYb B IIpoLiecce ONTHMH3ALUH (IeJeBy0 (GyHKIU0). POpMyIHpoBaTh COAEPKATEIBHYI0O H MaTEMAaTHUECKYIO COCTABIISIONINE
MIPU TIOCTAHOBKE 3a]1a4W ONTHMHU3AIHH.

Bnanets

npodecCHOHANEHON TEPMUHOIOTHEH B 00JaCTH ONTUMH3AINMN TEXHOJOTHUECKUX MPOIecCOB. MaTeMaTHUECKUM armapaToM TEOPUH
pelieHns 3a1a4 onTuMu3anuu. [IpakTHueckuMy HaBBIKAMU pEIIeHUs 3a/1ad ONTHMHU3ALMHU C HCIIONb30BAHUEM KOMITBPIOTEPHBIX IpPO-
rpamM. HaBblkamu caMOCTOSITEIBHOTO MIPUMEHEHUS], PACIIMPEHUS U YIITyOJIeHUs] 3HAHUH AJIS1 TIOCTAHOBKH M PEIeHHs 337a4 ONTHU-
MU3AIHMNA C YYeTOM Pa3BUTHA MAaTEMaTHYEeCKUX METOJOB, a TAaKKe TCXHHKH M TeXHOJIOruil. HaBbikamu BBIOOpa W MPaKTHYECKOTO
MPUMEHEHHUS! BO3MOXKHBIX U Hanbosee 3PpPEeKTUBHBIX METOAOB ONTHMHU3AIMH TEXHOJIOTHYECKHUX MpolieccoB. HaBbikaMu KpuTHYECKO-
IO aHaJIN3a Pe3yJbTaTOB PEIICHH ONTHUMH3ALMOHHBIX 3a1a4. HaBbIkaMu KOPPEKTHPOBKH TEXHOJIOTMYECKHX MPOLIECCOB Ha OCHOBE
aHaJIN3a Pe3yJabTATOB PEUICHHS 33a4 ONTHMHU3ALUH.

TCXHOJIOTHUYCCKUX IIPO-
ocCCOB

3HaTh

OCHOBHBI€ CIIOCOOBI M IPaBUJIa pa3padOTKH HOBBIX TEXHHUECKUX PEIICHHUH

VYmeTh

KOPPEKTHO BBIpaXXaTh U apryMEHTHPOBaHO 00OCHOBHIBATH 0A30BBIE MOJIOKEHHS B 00JIACTH MAaTEPUAIOBEICHHSI, CAMOCTOSTEILHO
OIIPEJEIISATh 110 MATEHTHOH W HAYYHO-TEXHUYECKOH MH(OpPMALlU YPOBEHb TEXHHUKH, HCIIOJIb3yEMON B TEXHOJIOTHUECKUX IPOLIECCax

Bnaners

croco0aMy OLEHUBAHUS 3HAYMMOCTH M IPAKTUYECKOW MPUTOJHOCTH MOTYUYEHHBIX PE3YJIbTATOB aHAIN3a HAYYHO-TEXHUYECKOH JIU-
TepaTypbl

[IponsBoacTBEHHAS —
IIpEeIIUIUIOMHAs PaK-
THKA

ITK-12 - crtocoOHOCTEIO OCYHICCTBJIATDH BBI60p MaTepuajloB Il 15631 (51305075 PA3JIMIHOTO HA3HAYUCHUSA C YUCTOM 3KCIUTYaTAllMOHHBIX Tpe60BaHHfI H OXPAHBbI OKPY-

YKAIOIIEH Cpebl

3HaTh METOJINYECKHE, HOPMATHBHBIE U PYKOBOJISIIINE CTAHAAPTHI U IOKYMEHTHI B 00JIaCTH OXPaHbl OKPY>KaIOIIEH Cpeabl
YmMmeTs 00cykaath croco0bl 3h(HEKTHBHOTO pelIeHUs B 00JIaCTH BHIOOpA MAaTEPHAIOB JUIS U3CIHN Pa3IMYHOrO Ha3HAYECHHS C YU4eTOM JKC- | be30macHOoCTh )Ku3He-
IJTyaTallMOHHBIX Tpe6OBaHI/If/’I 1 OXpPaHbI 0pr>{<a}0meﬁ Cpcabl ACATCIIbHOCTH
BJ'Ia,Z[eTB criocobamu OICHHMBAHUA 3HAYUMOCTHU U HpaKTI/I‘l6CKOﬁ MNPUTOAHOCTHU IMOJYYCHHBIX PE3YyJILTATOB B obmactu BLI60pa MaTepuaioB IJid
W3JICNTUI Pa3InYHOTO HAa3HAYCHHUS C YUETOM DKCILUTYaTaI[MOHHBIX TPeOOBAHUI M OXpaHbl OKPYKAIOIICH CPeJIb
3HaTh OCHOBHBIC OIIPEACIICHUA U ITOHATUA MaTCPHUATIOBECACHUA,
MarepuanoseneHnue

OCHOBHBIC MCTOIbI HCCHGI{OBaHHﬁ, HCIIOJIb3YCMbIX B MAaTCPUAJIOBCACHUMN,




CmpykmypHubiti anupyemsie CmpyxkmypHbiti onemenm
a1eMeHm obpazoeamenvbHou
pe3yibmamul 06yUeHUs.
KOMnemeHyuu npocpammel
CYIIHOCTBH ¥ 3aKOHOMEPHOCTH IPOIIECCOB MPH KPUCTAUIN3AINH, AehOopMaIiy, Harpese 1eOpMHPOBAHHBIX METAJIOB;
CYIIHOCTb ¥ 3aKOHOMEPHOCTH (Pa30BBIX M CTPYKTYPHBIX MPEBpAILCHH B CIIaBaX MPH TEPMUIECKOM, TEPMO-MEXaHHYECKOM M XHMHU-
KO-TEPMUYECKOM BO3/ICHCTBHUSX;
BIIMSHHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOWCTBA MAaTEPHAJIOB M MX M3MEHEHUS O] BIUSHAEM YCIOBHH ITPOM3BOJICTBA, 00paboT-
KM ¥ 9KCIUTyaTalum;
OCHOBHBIE TUIIBI KOHCTPYKIIMOHHBIX U MHCTPYMEHTAIBHBIX MaTEPUANIOB JUIS U3JENUi pa3IMYHOTO Ha3HAYEHHUS C Y4eTOM DKCILTyaTa-
IIMOHHBIX TPeOOBAaHUH M OXpaHbl OKPYKAIOIIEH CpeIbl
YMeTb aHAIN3UPOBATH JIAHHBIE O CTPYKTYpE M CBOMCTBAX, TEXHOJIOTUYECKHUX IPOIECCax MPOU3BOACTBA, 0OpadOTKH U MOJU(UKAIINU MaTe-
pHAaJIOB U MOKPHITUH MPUMEHHUTENBHO K PELICHUIO TIOCTABICHHBIX 33]1ay;
npuoOpeTaTh 3HAHUSI B 00JIACTH MaTepHAaIOBEICHMUS,;
TPUMEHSITh MaTEPHAIIOBETYECKIE 3HAHNS B IPO(GECCHOHAIBHOM ISSITEHOCTH; MCIIOJIb30BaTh MX HA MEKIUCIMILUIMHAPHOM YPOBHE
Brnaners npodeccroHaBHBIM S3BIKOM B 00JIACTH MaTEPHAIOBEICHHS;
MPaKTHYECKUMH HaBBIKaMH MCIIOJIb30BaHUS OCHOBHBIX METO/IOB HCCIICIOBAaHHS B 00JIACTH MaTepHAIOBEICHUS;
BO3MOXHOCTBIO MEKAUCUUILTMHAPHOTO TPUMEHEHHUST MaTEePUAIIOBEICHHUS;
HABBIKAMH OLIEHKH TEXHOJOTHYECKUX U CITy)KEOHBIX KaueCcTB MaTePHAJIOB ITyTeM KOMIUIEKCHOTO aHaJIM3a UX CTPYKTYpPBI H CBOWCTB, a TaK-
e Pe3yJIbTaToB (PM3UKO-XUMUUECKHX, KOPPOSHOHHBIX M IPYTHX UCIBITAHUI
3HaTh OCHOBHBIEC TEPMUHBI U TIOHATHS B 00JIaCTH HAHOMATEPUAJIOB H HAHOCUCTEM;
oTIpeJieNIeHHsI TPOIIECCOB HAHOTEXHOJIOTHH;
OTJIMYNTEIBbHBIC MPU3HAKK HAHOTEXHOJIOTHIA /IS OJTyYSHUS] HAHOMATEePHAIOB PA3IMYHON MEPHOCTH;
XapaKTepHbIE 0COOCHHOCTH IPOIIECCOB MOIYYSHUSI HAHOMATEPHAIOB PAa3IMYHON MEPHOCTH C Y4ETOM JKCIUTyaTallHOHHBIX TpeOoBa-
HUI ¥ OXpaHbl OKPYKAIOLIEH Cpebl;
MPUHIIMITEL BEIOOPA TEXHOJIOTUYECKUX PEKUMOB MIPOIIECCOB MOTYUYCHHUsI HAHOMATEPHAJIOB C YYETOM KCIUTyaTallHOHHBIX TPeOOBaHMH
¥ OXpaHbI OKpYKarouIel cpepl;
TEXHOJIOTHYECKHE OTEPalii M TEXHOJIOTHUECKUE PEKUMBI TIPOIIECCOB MOTYYECHUSI HAHOMATEPUAIIOB C YUETOM JKCILTyaTallMOHHBIX
N N OCHOBBI HAHOTEXHOJIO-
TpeOOBaHMIT U OXPaHbI OKPYKAIOIIEH Cpe/Ibl; .
OCHOBHBIE U BCIIOMOTaTeNIbHbIE MaTepHalibl 1 000pyJOBaHHE AJIs TOJIyYSHHS HAHOMATEpUAJIOB i
Ymethb 00CYXJIaTh COBPEMEHHOE COCTOSIHHE HAHOTEXHOJIOTHIA;

ONpeeATh OCHOBHBIC TEHACHIIMU Pa3BUTHUS HAHOTEXHOJIOIMH C YY€TOM SKCILIyaTal[MOHHBIX TPEOOBAHHM W OXPaHbl OKPYKarOIIEH
Cpe/bl;

MPHOOpETaTh 3HAHUS B 00J1ACTH TPOIIECCOB MOIYYCHUS HAHOMATEPUAIOB U3 Pa3IMYHBIX UCTOYHHKOB HAyYHOU WH(OPMAITHIH;
KCIOJIb30BaTh CYIIECTBYIOIINE NICTOYHUKH HAYYHON WH(pOPMAIMK IS TOUCKA PEIICHHUN MPU Pa3pabOTKe SIEMEHTOB AP (HEKTUBHBIX
HAHOTEXHOJIOT U,

peniarh 3a71a4u npodeccCHoHaIbHON EATENBHOCTH MTPU Pa3pabOTKe NMPOIECCOB MONTYUYCHUs HAHOMATEPUAJIOB ¢ YUETOM JKCILTyaTa-




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

9nemMeHm 00pazoseamenvHol
pe3yrvmamul 00yueHus.
KOMNnemeHyuu npozpammol
[IMOHHBIX TPEOOBAaHUH M OXPaHBl OKPYKAIOIIEH CpeIbl
Bnagets npo¢eCcCHOHANBHBIM SI3BIKOM B 00JIACTH MPOLIECCOB MOTYUYEHHsI HAHOMATEPHAIIOB;
MIPaKTHYECKMMHU HAaBBIKAMHU Pa3pabOTKH 3IEMEHTOB HAHOTEXHOJOTHH C MCMOJIB30BAHUEM PA3NYHBIX UCTOYHUKOB HayYHOH HHMOP-
MaIliH C YI9E€TOM DKCIUTYaTallHOHHBIX TPEOOBAHHUN U OXPaHBI OKPY>KAIOIIEH CPE/IbI;
METOJIMKaMHU 0000IICHUs HHpOPMAIIK B 0071aCTH HAHOTEXHOJIOTUH;
OCHOBHBIMU METOJaMH pelIeHHs 3a1a4d pa3paboTKH MPOIECCOB MOMYYCHUS] HAHOMATEPUAIIOB PA3IMYHON MEPHOCTH C Y4EeTOM DKC-
TUTyaTaIllMOHHBIX TPeOOBAHMA U OXPaHbI OKPYXKAIOIIEH CPeIbl;
BO3MOYXHOCTBIO HUCTIOJIb30BaHMS MEKIUCUUILUTUHAPHBIX 3HAHUN JAJIS pelleHus 3ajad B 00JacT pa3paboTKU MPOLECCOB MOTy4EHHs
HAaHOMATEPHAIOB
3HaTh 1. IlonsTHiiHBIH anmapaT TEOPHU MPOLIECCOB Ae(OPMATUOHHOTO HAHOCTPYKTYPUPOBAHHS.
2. OcHOBHBIE TIOJXOABI K TMONyYEeHUI0 OOBEMHBIX HAHOMATEPHAJIOB M KIACCH(HUKAIUI0 OCHOBHBIX METOAOB JAe(opManrnoHHOTO
HaHOCTPYKTYPUPOBaHUSI.
3. OCHOBHBIE METOBI Je(POPMAIIMOHHOT'0 HAHOCTPYKTYPUPOBAHUS MAaTEPUAIIOB, UX OCOOCHHOCTH, TEXHOJIOTMYCCKUE OTPaHUYCHUS U
MIEPCTIEKTHBBI TIPUMEHEHHSL.
4. 3aKOHOMEPHOCTH M3MEHEHHS CTPYKTYPBI M KOMIUIEKCa (PH3MKO-MEXaHWYECKUX CBOWCTB METAJIOB M CIUIABOB B TIpoIleccax Je-
(hOpMaIMOHHOT0 HAHOCTPYKTYPUPOBAHUSI.
5. TpeOoBanms, TmpenbsBIsEMble K TMpoleccaMm IehOpPMAIMOHHOTO HAHOCTPYKTYPUPOBAHHS W TpaBmia (HOpPMUPOBaHUS
CyOMUKPOKPUCTAIUTHYECKOW W HAHOCTPYKTYPHI 00BEMHBIX MaTepHAIIOB B TIpoIieccax 00pabOTKY TaBICHHEM.
6. TeopeTryeckre OCHOBBI IPOIIECCOB Je(hOPMAIIMOHHOTO HAHOCTPYKTYPHPOBAHHUSL.
7. JKOIIOTHYECKHUE ACTIEKTHI MTPOIIECCOB AeOpMaIIMOHHOTO HAHOCTPYKTYPHPOBAHUS OcHoBbl nedopmaru-
YmeTs 1. [IpuoOpeTaTh 3HaHUS B 00IACTH MPOIECCOB JIe(hOPMAITIOHHOTO HAHOCTPYKTYPHUPOBAHUSI OOBEMHBIX MaTepHAIIOB. OHHOTO HAHOCTPYKTY-

2.KoppekTHO BbIpakaTh U apIryMEHTHPOBAaHHO OOOCHOBBIBATH HOJIOXKEHHS IPEIMETHON 00J1acTH 3HAHMS IPUMEHHUTEIBHO K 00JacTi
HaHOUHAYCTPUH.

3. OOBSICHATH CYITHOCTh U OCOOCHHOCTH MPHUHIUITHATBHBIX CXEM IPOIIECCOB 1e(hOPMAIMOHHOTO HAHOCTPYKTYPUPOBAHHS 00BEMHBIX
MaTepHUaoB.

4. IlporHo3upoBaTh TEOMETPUUECKHE NTAPAMETPBI U KOMIUIEKC 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK KOHEYHOM MPOAYKIIMU Ha OCHOBE
3HaHUH TEOPETHUYECKMX OCHOB IPOIECCOB 0OPAaOOTKH, a TakKe 3aKOHOMEPHOCTEH M3MEHEHHsI CTPYKTYphI U KOMILIeKca (DU3HKO-
MeXaHHUUYECKHX CBOMCTB METAJJIOB U CIUIABOB B IIpolieccax Ae(opMaliOHHOIO HAHOCTPYKTYPUPOBAHHSL.

5. [lpumeHATH Ha MIPAKTHKE 3HAHHUSI O COBPEMEHHBIX METO/IaX MHTCHCUBHON IIACTUYECKOM JeopMaliy U 3aKOHOMEPHOCTSIX U3Me-
HEHHS CTPYKTYpPBI M CBOHCTB MaTepUalioB B Ipolieccax J1eopMaIMOHHOTO HAHOCTPYKTYPHPOBAHUSI TIPU TIPOSKTUPOBAHUN TEXHOJIO-
THYECKHX MPOIECCOB MOMyYSHUsT METAIOU3ICTIHNIA ¢ TpeOyeMbIM YPOBHEM (U3UKO-MEXaHHIECKUX CBOMCTB.

6. I1poBoANTh aHAIN3 BIMSHUS IPOLECCOB AeQOPMALIIOHHOTO HAHOCTPYKTYPHUPOBAHHUS HA OKPYKAIOIYIO CPEAY

pUpOBaHUs




CmpykmypHubiti

Inanupyemvie

CmpykmypHbli 2ieMeHm

a1eMeHm 0bpazoeamenbHoll
pe3yibmamul 06yUeHUs.
KOMnemeHyuu npocpammel
Bnanets 1. IIpodeccnoHaTBEHBIM S3BIKOM IPESIMETHOMN 00JIaCTH 3HAHHUS.
2. Crocobamy JeMOHCTpAllUK YMEHUS aHAIM3UPOBATh CUTYalUIO NPU M3YYCHUH W MPOCKTUPOBAHUU TEXHOJOTHUECKHX MPOLECCOB
e OpMaIOHHOTO HAHOCTPYKTYPUPOBAaHHUSI 00bEMHBIX MaTepPHUaoB.
3. Ciocobamy OIIEHUBAHUS 3HAYMMOCTH U TIPAKTUYECKOM MPUTOHOCTH MTOTYICHHBIX PE3yJIbTAaTOB.
4. TlpakTH4eCKMMH HaBBIKAMH HCIIOJIB30BaHUS COBPEMEHHBIX TMOJIXOA0OB M METOAOB K IMOJNyYEHHIO, MCCIEJOBAHUIO U 00paboTKe
HAaHOCTPYKTYPHBIX MaTepHaioB B 00beMe, HEOOXOAUMOM /IS TAIbHEUIIIETo 00y4YeHUs U IPOPECCUOHATEHON JIEITeTbHOCTH.
5. HaBpIkaMu NpPOEKTHPOBAHUS MPOLECCOB Ne(POPMAIMOHHOTO HAHOCTPYKTYPHUPOBAHUS C YYETOM OOECHEYECHHS IKOJIOTHYECKOU
0e3onacHOCTH
3HaTh MpaBUiIa TEXHUKH 0€30MacHOCTH, TPOU3BOJCTBEHHON CAaHUTAPHH, TOKAPHOH 0€30I1aCHOCTH U HOPMBI OXPaHbI TPyAa
Ymethb MPUMEHSITh HABBIKM MCIIOJIb30BAHMSI TEXHOJIOTMUYECKHX OTepannii, 000py 0BaHusl, HOPMAaTUBHBIX MaTEpPHUANIOB 110 TEXHOJIOTHYECKON TIpon3BOICTREHHAS —
MOATOTOBKE IMPOM3BOICTBA, KAYECTBY, CTAHAAPTU3ANNH U CePTH(UKAIIMN OCHOBHBIX THIIOB MaTEPHAIOB C YIETOM ITPABUII TEXHUKH
0e301acHOCTH, MPOU3BOJCTBEHHOH CAaHUTAPHH, NTOKapHOW 0€30IIaCHOCTH M HOPM OXpaHbl TpyAa TPCAIILIOMHAA HpaK-
Bnanets CHOCOOHOCTBIO PUMEHSATH HaBBIKH UCTIONB30BaHMS TEXHOJIOTHYECKUX OTIEpaluii, 000pyA0BaHNsI, HOPMAaTHBHBIX U METOINYECKUX TuKa

MaTepHralioB 110 TEXHOJIOTHYECKOM IMOATOTOBKE IMTPOU3BOACTBA, KAYCCTBY, CTaHAAPTHU3allU U CepTI/I(I)I/IKaHI/II/I OCHOBHBIX THUIIOB MaT¢C-
PpHUAJIOB 4 TAKXKC I/IS,I[GJ'II/Iﬁ Ha UX OCHOBC

[1K-13 - TOTOBHOCTHIO OLIEHUBATh PHCKH U OMPEIEIISITH MEPHI TI0 00ECTIEYCHUI0 OE30MTACHOCTH TEXHOJIOTHYECKUX MPOIECCOB

3HaTh METOAMYECKHE, HOPMATHBHBIE U PYKOBOJSIINE CTAHIAPTHI U JOKYMEHTBI B 00JIACTH TEXHUKH 0E€3011aCHOCTH, MPOU3BOJICTBEHHOM ca-
HUTAPHH, II0)KapHOH 0€30IIaCHOCTH M OXPaHbl TPyJa
YmMmeTs o0cyx1aTh crocoObl 3¢dexkTuBHOrO peuieHus: B 061actu B 0071aCTH TEXHUKH 0€30M1aCHOCTH, MPOM3BOJACTBEHHON CaHUTapuH, MO- | Be30macHOCTD KH3HEe-
apHOH 0€30MacHOCTH U OXPaHbl TPya NeSTeTbHOCTH
Bitaners croco0aMy OIeHWBaHKS 3HAYMMOCTH U MPAKTUYECKOW TPUTOTHOCTH MOJYUYEHHBIX PE3yJbTaTOB B O0JIACTH TEXHUKH OE30TaCHOCTH,
MIPOM3BOJICTBEHHOM CaHUTapUH, MT0KapHOI 0€30MaCHOCTH U OXPaHbI TpyAa
3Hathb MpaBUIa TEXHUKH 0€30MaCHOCTH, TPOU3BOJCTBEHHON CAHUTAPHH, IIOXKAPHOU O€30IIaCHOCTH U HOPMBI OXPaHbI TpyJa
[IpousBoacTBeHHas -
YMeTb MIPUMEHATH HAaBBIKH HCIIOJIB30BaHMS TEXHOJIOTHUECKUX OTepaliii, 000py1oBaHus, HOPMAaTHBHBIX MaTEPHUAIOB MO TEXHOIOTHYeCKor | IPAKTHKA I10 IT0JIy4e-
[OJI'OTOBKE MPOU3BOJICTBA, KAUECTBY, CTAHIAPTU3AIMA U CEPTH(HUKAIINKE OCHOBHBIX THUIIOB MATEPUAJIOB C YUETOM MPABUII TEXHUKH | HUIO TIPOGECCHOHATb-
0e301acHOCTH, MPOU3BOJCTBEHHON CAaHUTAPHH, IOKapHOH 0€30IIaCHOCTH U HOPM OXpaHbl TpyAa HBIX YMEHUU U OIbITa
Bnagers CHOCOOHOCTBIO MPUMEHATH HaBBIKH UCTIONB30BaHMS TEXHOJIOTHYECKUX ONEpaluii, 000pyA0BaHNs, HOPMAaTHBHBIX U METOINYECKUX npodeccnoHaNbHOMI
MaTepHasIoB 110 TEXHOJIOTHYECKOH IIOArOTOBKE NPOU3BOJCTBA, KAYECTBY, CTAHAAPTU3ALMM U CEPTH(QUKALMH OCHOBHBIX TUIIOB MaTe- | qesTeIbHOCTH

pHUaJIOB a TAKXKE METAIION3ICINM Ha MX OCHOBE




CmpykmypHubiti CmpykmypHbli 2ieMeHm
PYKIYP Inanupyemvie PYRIP o
9nemMeHm 006pazoeamenvHoll

pe3yrvmamul 00yueHus.

KOMNnemeHyuu npozpammol

3HaTh MepHI 110 00eCIIeYeHUI0 0€30TTaCHOCTH TEXHOJIOTHISCKUX MPOIIECCOB

IIpousBoacTBEeHHAs —
YmMmeTh OIICHUBATh PUCKH 0 00ECIICUCHUIO 0€30IIACHOCTH TEXHOJIOTHUECKUX MPOIIECCOB
NPENIUTIIIOMHA ITPAK-
THKa
Bnagets crocobaMu oTpeeeHns Mep M0 00eCIIeYeHNI0 0e30MacCHOCTH TEXHOIOTHIECKIX ITPOIIECCOB







