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@®OH/]I OIEHOYHBIX CPEJICTB JJIS1 IPOBEJEHUS IIPOMEXKYTOUYHOM ATTECTAIIAM

Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpedcmea

YHUBEPCAJIbHBIE KOMIIETEHIIUH

neicTBU

YK-1 - Cnocoden OCyIeCTBJIATH KpI/ITI/I‘lGCKI/Iﬁ aHaJIn3 l'lpOﬁ.]'[eMHLIX chyaunifl Ha OCHOBE€ CUCTEMHOI'0O moaxojaa, BpraﬁaTLIBaTL cTrpareruno

MeTom0J10rusl 1 METOAbI HAYYHOI'0 HCCJICTOBAHUSA

pa3pabaThiBaTh U COIEPKATEITHHO
apryMEeHTHUPOBATH CTPATETHIO
pelieHus mpoOIeMHON CUTyalluK Ha
OCHOBE CUCTEMHOI'0 1
MEXIUCHUIIITMHAPHOTO MOAX0/10B;
CTPOUTH CLIEHApHl peanu3anuu
CTpaTEruH, ONpPEAEIssi BOZMOKHbIE
PHUCKH | TIpejyIaras myTH X

VK-1.1 3HaeT: KaK aHaJIU3UpOBaTh ITepeyenns BOPOCOB /I MOATOTOBKH K 324€TY:
MPOOJIEMHYIO CUTYalUIO KaK 1. OcHOBHBIE KOMIIOHEHTBI HAYYHOT'O MCCIEA0BAHUS U UX XapaKTEPUCTHKA.
CUCTEMY, BBIABIIAA €€ cocTapistomue 2. [lonsaTue MeTononoruu.
U CBSI3U MEXIY HUMH 3. KiiroueBble NOHATHSI METO/I0JIOT MU UCCIIEI0BAHMS, POJIb KaXKA0I0 U3 HUX B IIPOBEICHUU
HCCIIEOBAHUN.
4. Ha3oBuTe OTIMYMS METOA0IOTHH OT TEOPUU MTO3HAHUS B LIEJIOM.
5. [Ipo0ieMa Kak Hay4HOE MOHTHE, BHYTPEHHSISI CTPYKTYpa NIpo0JeMbl M €€ MHIUKATOPBbI.
YK-1.2 YMeeT: KpUTUYECKH OLICHUBATh IIpuMepHBIH nepedyeHb TeM AJIsl NPAKTHYECKUX 3aHATHH
HaJE)KHOCTh HCTOYHUKOB 1. ITpoBecTy KOppENALIMOHHBIN aHAJIN3 MACCUBA JaHHbIX.
nH(popmaluu, paboTats C 2. [IpoBecTu perpeccioHHbIN aHAJIN3 MAacCHUBa JAHHbIX.
IPOTHUBOPEUNBON MHPOpMaLuel u3
Pa3HBIX UICTOYHUKOB, OIIPENEIATH
npo6essl B MH(GOpMaIuH,
HE00XO0IMMOM ISl pereHUs]
poOJIeMBbI M TPOEKTUPOBATH
IIPOLIECCHI 110 UX YCTPAHEHUIO
YK-1.3 Nmeer npakTHYECKUH OIBIT: IIpuMep HHAMBUAYAJTBHOIO 32 IaHUA:

1. IlpoBecTu miIaHUPOBAHKE, COCTABUTH MATPHILY IJITAHUPOBAHUS IPOOHOTO (PAKTOPHOTO
AKCIIEPUMEHTA C MOcienytome 00padoTKOM MOTYyYEHHBIX SKCIIEPUMEHTAIbHBIX JaHHbBIX.
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yCTpaHEHUs

dusiocopckue npodaIeMbl HAYKH M TEXHUKH

VK-1.1

3HaeT: KaKk aHaIN3UPOBaTh
POOJIEMHYIO CUTYaLUIO KaK
CHCTEMY, BBISIBIISIS €€ COCTaBIISIFOLIHE
" CBA3HU MCKAY HUMU

IIpumepHbIe NpaKTHYECKUE 3aJaHUS ISl IK3aAMEHa:
1. KakoBbl KpUTEpUU OTIPaHUYEHMSI HAYYHOT'O 3HAHUS OT Apyrux ero BujoB? Kparko nx
OXapaKkTepU3yuTe.
2. MosxHO 11 paboTath B cepe HAyKH, HEe MOHUMasl, 4TO OHa co0oi mpeacrasisier? OTBET
oOocHy#TE.
3. B uém 3aKirodaeTcs OTIMYME HAYKH OT IPYTUX CIIOCOOOB MOCTIDKEHHS MUpa: MUda,
penuruu, puiaocopuu, HCKycCTBa, 00bIICHHOTO Mo3HaHus1? OKa3bIBAIOT JIM [IEPEUHCICHHbIE
(opMbI 1103HAHUS BIUSHUE HAa HayKy? A Hayka Ha HUX?
4. CymecTByerT JIM eJuHasi OXBaThIBAIOLIAS LEJIb HAYYHOU JEATEIBHOCTH, KOTOpas
COXpaHsieTCs, HECMOTpPSI HA OOHOBJICHHE €€ KOHKPETHBIX LieIei?
5. IlocTpoiite IOrn4ecKyo 1enouky: YueHblii — OObEeKT no3HaBaTeaIbHON
eicTBUTENBHOCTH — [l03HaBaTebHAs NEATENbHOCT — Pe3ynbpTar AesTeNnbHOCTH.

YK-1.2

VYMeeT: KpUTUYECKH OLICHUBATh
HA/IeKHOCTh HCTOYHUKOB
uHpopmanuu, padboTats C
MIPOTUBOPEYUBOI HH(POpMaLIMEn n3
pa3HbIX HCTOYHHUKOB, ONPEACIATH
po0Gesibl B UHPOpMaIHH,
HEOO0XOAUMOM IS pelIeHus
MpOoOJIEMBI U IPOEKTUPOBATH
MIPOLIECCHI 10 UX YCTPAHEHHUIO

IIpumepHBIi epeYeHb TeM NUCbMEHHBIX HHANBHAYAJIBHBIX 3a1aHUH (3cce):
1. Hayka u He-Hayka. [IceBnonayka. HaydHast palinoHaabHOCTh U €€ HCTOPUYECKUE TUIIBI.
2. Ponb Hayku B pa3BUTHM COBPEMEHHOMN LIMBWIN3ALINH.
3. Hayka kak counanbHbIii HHCTUTYT. MlcToprudeckoe pa3BUTHE MHCTUTYLIMOHATIBHBIX (GOpM
HAyYHOU JEATEIBHOCTH.
4. Perienue npo0iaemMbl MeCTa U BpEMEHU BO3HUKHOBEHHSI HAYKU B UCTOPUH HAYKH.
5. IIpoGieMa riao6anbHbIX HaAyYHBIX PEBOJIOMM B €CTECTBO3HAHUU B OTEUECTBEHHOM
¢dunocopun Hayku (konuenuus B.C. Crenuna).
6. OcOOEHHOCTH Pa3BUTHUS TEXHUKH B IOCTUH/IYCTPUAIBHOM OOIECTBE.
7. [IpobremMa coruanbHBIX TMOCJIEICTBHA HAYYHO-TEXHUYECKOTO TIporpecca. OreHka,
OTBETCTBEHHOCTb, IIPE/IBUJICHUE, HETIPEACKA3yEMOCTb.

Ilepeyens TeopeTHYECKMX BONMPOCOB K IK3AMEHY:
1. I[IpenmeTHas obnacte punocopuu Hayku. OcHOBHBIE (POPMBI OBITHS HAYKH.
2. OcHOBaHMS HAYKHU.
3. CtpykTypa u GopMbl HAYYHOTO TTO3HAHUS.
4. DMIupuyecKre METO bl HAyYHOTO MO3HAHHUS.
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5. TeopeTnueckre METOIbl HAYYHOTO IMO3HAHUA.

6. Pa3BuTHE HayKN: MHTEPHAIUCTCKUE U DKCTEPHATUCTCKUE KOHLIETILIHH.

7. Pa3BuTHe HayKu: KyMYJISTUBHBIE U HEKYMYJISITUBHBIE KOHICIIIIIH.

8. [leproansanus ucropuu Hayku. O0Imas XapakTepruCcTUKa OCHOBHBIX ATAIIOB €€ Pa3BUTHSI.
0. Jlokiiaccuueckuii mepuoJ| pa3BUTHs HAYKU U TEXHUKU (APEBHUN BOCTOK, aHTUYHOCTb,
CPEIHEBEKOBHE).

10. Knaccuueckuii nepuoj pa3BuTust Hayku. Kpusnc kinaccuueckoi painoHalbHOCTH.
11. Hexnaccuueckuit nepuosi pa3BuTHS HAyKH.

12. TlocTHEKIaCCUYECKUN TIEPUOJ] PA3BUTHS HAYKH.

13. Vicropuueckre TUIIBI HAyYHOU paliMOHaIbHOCTH.

14. Hayunble peBONIOIUH Kak (hopMa pa3BUTHUSL HAYKH.

15. CurieHTH3M U aHTUCIIUEHTHU3M.

16. Hayynoe TBOpYeCTBO, €r0 CYIIHOCTh, MEXaHU3MbI 1 OCHOBAHHUS.

17. CounanbHO-IICUXOJIOTMUYECKHE MTPEANOCHIIKA HAYYHOTO TBOPUECTBA.

18. CounanpHas 1 HpaBCTBEHHAs! OTBETCTBEHHOCTh YUEHOT'O M €€ BIUSHUE HA Pa3BUTHE
HAy4YHOTO 3HAHUSI.

19. MopaJibHble IIEHHOCTH «MaJIoil HayKu» M «OO0JIBIIION HAYKH.

20. BHyTpeHHSS ¥ BHEILIHAS STHKA HAYKH.

21. Hayka u rio6anbHble TpOOJIEMbI COBPEMEHHOI'O YEJIOBEUECTBA

YK-1.3

Nmeer npakTHUECKUH OIBIT:
pa3pabarbIBaTh U COAEPIKATEIBHO
apryMEHTHUPOBAaTh CTPATETHIO
peleHust MpoOJIeMHOM CUTYyalluu Ha
OCHOBE CUCTEMHOTO U
MEXIUCLUIIIIMHAPHOTO MOAX0/I0B;
CTPOUTH CLICHAPUH pean3alyn
CTPATeruu, ONpeaessas BO3MOKHBIE
PHUCKH U Ipejyiaras myTH uX
YCTpaHEHHUs

IIpumepHbIe HHANBUIYATbHBIE 3aJaHUS:
1. [IpencraBpTe HAYYHYIO TPOOIEMY MO CTYNEHAM HAyYHOTO MMO3HAHHUS.
2. IIpencraBbTe MpobeMy B CTPYKTYpPE HAyYHOTO MTO3HAHUS C Y4eTOM (hopMm
TEOPETHYECKOTO 3HAHUA.
3. Onpeaenute, KaKOil METO UCCIEAOBAHUS TPUUMHHBIX CBA3EH MPUMEHSIETCS B
cnenyromux paccyxkaeHusx. K.A. TumupszeB yTBepkIai, 94To s 00pa3oBaHUs
xJ0poduIIIa HY>KHBI CBET U KHCJIOPOI. «UTOOBI T0Ka3aTh 3TO, - MUCAN OH,- MPOPACTHM B
TEMHOTE Kakue-HUOy b ceMeHa. I3BECTHO, UTO POCTKH MOJTYYarOTCs HE 3eJIEHBIE, a JKEJThIE.
Paznenum moigydeHHbIE TAKUM 00pa30M POCTKHU Ha JIBE KYYKHU: OJHU OCTaBUM B
OOBIKHOBEHHOM BO3/TyX€E, IPYTHE 3aKITI0YUM B MIPHUOOP C BO3AYXOM, JIMIIEHHBIM KHCIOPO/a,
1 BEIHEM Ha cBeT. [lepBrie uepe3 kakne-HUOyIb YeTBEPTh Yaca MO3EJICHEIOT U BCKOPE

rnoJjrydyar O6LI‘-IHYIO OKpaCKy; BTOPBIC, CKOJIbKO ObI MBI X HU ACPIKAJIN HA CBCTY, OCTAHYTCA
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PKeITHIMUA. HO TOIyCTHM K HUM KHCIOPOJ, U OHU HEMEVICHHO MTO3EJICHEIOTY.

4. CooTHecHTe HAyYHbIE METObI M TEXHOJIOTUH B MTPO(HECCHOHAILHON 00I1aCTH.

5. [Touemy Bo3HMKaeT HEOOXOAMMOCTD IIEpexo/ia OT OJJHOI UCCIIeI0BATEIBLCKON TPOrPaMMBbI
K npyroii? (IIpuBenuTe npuMepsl U3 cBOEH npodeccrnoHaibHOM 0071aCcTH)

Opranusanus, MaTeMaTHyecKoe NJAHUPOBAHHE U ITPOBeleHHe IKCIIePUMEHTA

YK-1.1 3HaeT: KaK aHAIM3UPOBaTh Teopernyeckue BONpPOCHI:
POOJIEMHYIO CUTYaLlUIO KaK 1) Uto Takoe akTUBHBII U ACCUBHBIN HKCIEPUMEHT? B ueM oTiinyne NpOoMBIIIIEHHOTO
CHCTEMY, BBISBIISS €€ COCTABIAIONINE PKCIEPUMEHTa OT JlabopaTopHoro? IlpuBeanTte mpumeps.
U CBSI3U MEX/1y HUMHU 2) Uto Takoe dakTopsl 3kcriepuMmenTa? Kakue TpeboBaHUS K HUM NPEABABISIOTCA?
3) Uto Takoe mapameTp ONTUMU3AIUN?
4) Kakue Bubl IIIaHOB dKCiepuMeHTa cyliecTByoT? KakoBbl ux cBoiictBa? KakoBa
00aCTh IPUMEHEHUS 3TUX I1JIAHOB?
5) B uem cymHoCTh KOPPEISALMOHHOIO aHanu3a?
6) B ueM CyIHOCTb TMCIEPCUOHHOTO aHaIu3a?
7) B uem CyImHOCTh perpecCMOHHOTO aHanu3a?
8) Uto Takoe 0ObsICHEHHas OIS IUCTIEpCUH?
0) Uto Takoe ocTatouHas Jucrnepcus?
[IpakTuueckue 3aganusi: Pemenue 3amay Nel-Ne3 u3 PIT/]
YK-1.2 YMeer: KpUTUYECKH OLIEHUBATh Teopernyeckune BONpochbl:
HaJe)KHOCTh HCTOUHUKOB 1) KakoBa nocnenoBareiabHOCTh 00pabOTKU pe3yIbTaTOB AKCIIEPUMEHTA C UCIIOIb30BaHUEM
uHpopmanuu, padboTats C YPaBHEHHUI MaTEMaTHYECKON CTATUCTUKH.
npoTtuBopeunBoi nHpopmarpend u3  2) Kakue cratucruueckue ¢pyukimu Microsoft Excel mpumensitoTest npu perieHnu 3amad
Pa3HbIX UCTOYHUKOB, ONIPEIENATh MIaHUpOBaHMs dKcriepumenTa? [IpuBeaure npumepsl.
po0Gesibl B MUHPOpMaIIHH, 3) Kakue 3amaun MoxxHO pemath ¢ npuMeHeHueM mporpammel STATISTICA?
HEOO0XOAUMOM ISl peLIeHus 4) B uem cyniHOCTh METOJJa HAMMEHBIINX KBaJApaTOB?
poOJIEMBI ¥ IPOEKTUPOBATH 5) Uto Takoe anmpokcuManus?
IIPOLIECCHI IO UX YCTPAHEHHUIO 6) Uto Takoe k03 (HUIHEHT KOppesn?
7) Uto Takoe K03 PUIIMEHT NeTepMUHAIUH?
YK-1.3 VMeeT npakTUUECKUH OIIBIT: Kypcosas padora
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pa3pabaThIBaTh U COJIEPKATEIHHO
apryMEHTUPOBATH CTPATETHUIO
pelieHus mpoOIeMHOM cUTyaluy Ha
OCHOBE CUCTEMHOI0 U
MEXIUCHUIITIMHAPHOTO MOAX0/I0B;
CTPOUTH CLIEHAPUI peain3aliu
CTpaTeruu, onpeessis BO3MOKHbIE
PHUCKU U Ipejiaras ImyTd ux
YCTpaHEHHMS

IIpumepHasi TeMa KypCcOBBIX padoT.

PazpaboTtars /OoNTUMH3HPOBATH HOBBIH/ CYIIECTBYIOIINNA XUMUYECKAN COCTAB CIUIaBa JJIs
OTJIMBOK JieTaiell paboTalomuX B YCIOBUAX (KOPPO3HMH, H3HOCA BBICOKUX JMHAMHYECKUX
HArpy30K, MOHIKEHHBIX TEMIIEPATYP. ....) HCIIOJIb3YS METOJIbI MATEMAaTHIECKOTO
TUIAHUPOBAHHE KCIIEPUMEHTA.

Opranmaunﬂ HAYYHO-TIPAKTHYIECCKHUX HccaeI0BaHH

VK-1.1

3HaeT: KaK aHAIM3UPOBATh
MPOOJIEMHYIO CUTYallUIO KaK
CHCTEMY, BBISIBIISIS €€ COCTABIISIFOLIIAE
" CBA3HU MCKAY HUMU

Teoperuueckne BONpPOCHI:
. YopasiieHue, IJIaHUPOBAaHUE U KOOPAMHALMS HAYYHbIX UCCIIEI0BAaHUI.
. DTanbl NOArOTOBKHM HAYYHBIX U HAyYHO-TIEAAroruyeckux kaapos B Poccun.
. YueHoe 3BaHHE.
. YueHas CTElEHb.
. Busibl aMnuprueckoro ypoBHs HCCII€/10BaHUS.
. Buzibl TeopeTndecKkoro ypoBHs UCCIIEOBAHUM.
. MeTo1bl SMIIUPHUUYECKOT0 U TEOPETUYECKOTO YPOBHEN UCCIIEIOBAHMS.
. Knaccuguxkarus u sTansl HayqyHO-HCCIe10BaTEIbCKUX padoT.
. JlJokyMeHTalbHble HCTOYHUKH UHQOPMAIIIH.
10. Hayuynsle noxymeHThl. [ToMck 1 HakomIeHHe Hay4HOU HH(pOpMaIHH.
11. Hay4yHO-cripaBOYHBIN armapaT KHHUTH.
12. Buapl TEKCTOBBIX pabOYHX 3aIucei.
13. Tlouck HayuHoit nundopmanuu o Y JIK.
14. DnexTpoHHbIE (POPMBI HH(POPMAILIMOHHBIX PECYPCOB.
15. XapakTepucTuKa SKCIEPUMEHTAIBHBIX UCCIIEI0BAHUM.
16. IInanupoBaHne U NPOBEAECHNUE IKCIIEPUMEHTA.
17. BBenenue, TUIIBI TBOPYECTBA.
18. OcHOBBI TEOpUH MPOSKTUPOBAHMSI, KOMIUIEKCHBIN M CUCTEMHBINH U KHOEPHETHUECKUI
MO/IXOJIBI.

O 0 IO Dn K~ W —

19. IToHsgaTHE TEXHUUECKOM CHUCTCMBI, TUIIbI TCXHUYCCKHUX CUCTCM.
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20.

21

Knaccudukanus HOBbIX TEXHUYECKHX CUCTEM (IO YPOBHSIM).

. nean TeXHUYECKUX CUCTEM.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

[ToTpeOHOCTH U TPOTHUBOPEYHE.

BrIsiBIeHHE TEXHUYECKUX POTUBOPEUHUN.

Mertobl pazpenieHusi TEXHUYECKUX MPOTUBOPEUUH.

MeTto psiMOTO ¥ 00paTHOTO MO3TOBOTO MITYpPMA.

Mertona pokanbHBIX 00BEKTOB.

IIpsimas ananorus u smnarus. Masepcus.

Metoa MOphOIOTHYECKOTO aHAIH3a.

MeTto1 KOHTPOJIBHBIX BOITPOCOB.

Pemenne n3o0peTaTenbcKux 3a1a4 METOJ0OM BETIOJbHBIX MOJICH.

OCHOBHBIE TEXHUKO-DKOHOMUYECKHUE mapamMeTpbl 3)(GEKTUBHOCTH TPOSKTHBIX PEIICHUH.
OYHKIMOHANBHBIE U TEXHOJOTHYECKHE KPUTEPUU PA3BUTHUSI TEXHUYECKUX OOBEKTOB.

33. DKOHOMHWYECKHE U aHTPONOJIOTHUECKUE KPUTEPUH Pa3BUTHSI TEXHUYECKUX OOBEKTOB.

YK-1.2 VYMeeT: KpUTUYECKH OLICHUBATh OpHeHTHPOBOYHBIE TEMbI 32JaHUI HA MPAKTHYECKHE 3aHSATHS

HA/IeKHOCTh HCTOYHHKOB - Onucarp METOAMKY MPOBEICHHSI SKCIIEPUMEHTA Ha .. ... ()KapOCTOMKOCTH,

uHpopmanuu, padboTats C M3HOCOCTOMKOCTD, YCaJIKy U T.1.);

MIPOTUBOPEYUBOI HH(POpMaLIMEN U3

pa3HbIX HCTOYHHUKOB, ONPEENATh

po0Gesibl B UHPOpMaIHH,

HEOO0XOAUMOM ISl pelIeHus

MpOOJIEMBI U IPOEKTUPOBATH

IIPOILIECCHI 10 UX YCTPAHEHHUIO
YK-1.3 Nmeer npakTHUECKUH OIBIT: OpHeHTHPOBOYHBIE IPAKTHYECKHE 3a/laHHE:

pa3pabaThiBaTh U COIEPKATEITHHO
apryMEeHTHUPOBATH CTPATETHIO
pelieHus mpoOIeMHON CUTyalluy Ha
OCHOBE CUCTEMHOI'0 1
MEXIUCHUIIIMHAPHOTO MTOAXO0/10B;
CTPOUTH CLIEHApHl peanu3anuu
CTpaTEruH, ONPEAEIsis BOZMOKHbBIE

- [IpoBecTu SKCEPUMEHT 1O OMPEIETCHUIO BIUSIHUS XUMUUECKOTO COCTAB CILJIaBa HA €ro
N3HOCOCTOUKOCTb.
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PHUCKU U Tpejyiaras myTH X
YCTpaHECHHUS

Y4yeOHasi NPaAKTHKA,

HAY4YHO-HCCJIeA0BaTEIbLCKAasA padoTa (mojiydyeHue NepBUYHbIX HABBIKOB HAYYHO-HCCJIEI0BATEIbCKOI padoThl)

YK-1.1

3HaeT: Kak aHaJIM3UpOBAaTh
IPOOJIEMHYIO CUTYaLIUIO KaK
CUCTEMY, BBIABIIAA €€ COCTABIAIOIIE
U CBSI3U MEXAY HUMU

[Touck, ananu3 U 00paboTKa MOTYYeHHON MHPOPMAIIMH NPU MPOXO0KICHUH MPAKTUKH

YK-1.2

VYMeer: KpUTUYECKH OLICHUBATh
Ha/IeKHOCTh HCTOYHUKOB
nHpopManuu, padboTaTh ¢
IIPOTUBOPEYUBOI HH(POpMaLIMEN U3
pa3HbIX HCTOYHUKOB, ONPEAEIATH
npo6essl B HH(pOpMaIum,
HEOO0XOAUMOM IS pelIeHus
MpOoOJIEMBI U IPOEKTUPOBATH
IIPOILIECCHI 10 UX YCTPAHEHHUIO

[Tpumenenue ['OCT, ctanaapToB npu NPOU3BOACTBE UCCIETYEeMON TPOAYKIIHH

YK-1.3

Nmeer npakTHYECKUH OIBIT:
pa3pabarbIBaTh U COAEPIKATEIBHO
apryMEHTHUPOBATh CTPATETHIO
peleHust MpoOJIeMHOM CUTYyalluu Ha
OCHOBE CUCTEMHOTI'O U
MEXIUCLUIITIMHAPHOTO MOAX0I0B;
CTPOUTBH CLICHAPUH pealn3alyu
CTpATeruu, OIpeaessis BO3MOKHbIE
PHUCKH U IIpejyiaras yTH X
YCTpaHEHHUsI

NuauBuayanbHbie 3aaHUs 1JI HANIMCAHUA 0TYeTa
1. Pa3paboTka 1 CHHTE3 HOBBIX JJUTEHHBIX CIUIABOB JUIS OTJIMBOK Pa3IMYHOTO Ha3HAUCHUS;
2. VI3BneyeHue Meau U3 MEILCOAECPKAIINX MaTEPHAJIOB;
3. JIutbe B 3aMOPOKEHHBIE (POPMBI;
4. JInThe MO BBIIABIAEMBIM MOJICIISIM;
5. Ucnonb3zoBanne 3D-TeXHOIOTUU B TUTEHHOM MPOU3BO/ICTBE;
6. BriusiHue UMy IbCHBIX 3JIEKTPOMArHUTHBIX TIOJIEH Ha CTPYKTYPY U CBOMCTBA METAJIA;
7. Biinssaue MI'/[-Bo3elicTBYS Ha CTPYKTYPY U CBOMCTBA METAJLIOB.

YK-2 — CnocobeH ynpaBjisiTh IPOEKTOM HA BCEX ITANAX er

0 JKUBHCHHOI'0 IMKJIA

I/IHHOBaHI/IOHHOB NPECANPUHUMATE/ILCTBO

YK-2.1

3Haer: Kak (opMyIHpOBaTh Ha
OCHOBE TIIOCTaBJICHHOH MpoOIeMbl

IIpuMepHBIii NepedYeHb TEOPETHYECKHX BOIIPOCOB K 3a4eTy!
1. CymHoCTh U CBOWCTBa HHHOBAITHIA.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

MPOEKTHYIO 3aJady H crocol eé
pelIeHus yepes pean3anuio
MPOCKTHOI'O YIPAaBJICHUSA; HPUHIHUIILI
yIpaBIE€HHUS [POEKTaMM Ha BCEX
JTamax ero JKU3HCHHOTO  IMKJIA;
9Tambl KU3HCHHOTO IHMKIA HPOCKTa
[0 CHCTEME MEHE/PKMEHTA KauecTBa

Mopenu HHHOBAIIMOHHOTO TIpoIiecca.

Ponb npennpunuMaressi B MHHOBAIIMOHHOM IIpoLiecce.

Knaccudukanus ”HHOBaIwii.

Oco0eHHOCTh MAPKETHUHTOBBIX MCCIIEIOBAHUMN SISl BBICOKOTEXHOJIOTMYHBIX
CTapTarnos.

Oco0eHHOCTH MPOJaX MHHOBAILMOHHBIX IPOAYKTOB.

JKu3HEHHBIN HUKI OPOAYKTa.

Teopus perieHust N300peTaTENbCKUX 3a1a4.

Teopus orpannyeHui

arwN

©oN®

VK-2.2

VYmeer: paszpabaThiBaTh KOHIICTIIIUIO
MpOeKTa B paMKax 00O03HAYCHHOMU
npoGyiembl;  (GOpMYyIUPOBATH  IIEJb,
3aja4u, 00OCHOBAHHYIO
aKTyaJbHOCTb, 3HaYHMOCTb,
OXKHTaeMble pe3yIbTaThI "
BO3MOXXHBIE Cepbl UX TMPUMCHCHUS;

npeJyiarath POy P "
MEXaHU3MBI OLICHKHU KauecTBa
IIPOEKTA, UHPPACTPYKTYpPHBIE

yCIIOBUS JIJIsl BHEPEHUS Pe3yIbTaTOB
npoekTa; (HOpMyIUpOBaTh 3a7auu
npu CO3JaHUN CHUCTEMBI
MCHCIXKMCHTA KadyecTBa Ha
NPEIIPUATUI

IIpuMepHBbIH NepedyeHb NPAKTHYECKUX 3aJaHHIl:
1) Ilpoananu3upyiite BausiHue (pakTOPOB MAKPO- M MUKPOCPE/Ibl HA KOMIAHUIO
2) CriaHupyiiTe penieHUs] B MEPOIIPUSATHS 10 KOMIUIEKCY MaPKETUHT-MHUKC (TOBapHas,
[ICHOBas1, COBITOBAs U KOMMYHUKALIMOHHAS IOJIUTUKH).
3) IIpoananu3upyiiTe OCHOBHbIE IPEUMYIIECTBA BAILIETO IPOJAYKTA, a TAKXKE YKAKHUTE
OCHOBHBIE IPOU3BOJICTBEHHBIE M MHBECTHIIMOHHBIE 3aTPAThl HA €T0 Pa3padoTKy.




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

YK-2.3

KOMnemeHyuu
HNwmeer MPaKTUYECKU I OIIBIT: 3ananus u3 npogeccuoOHAIbHON 00J1aCTH:
paspabaTeiBaTh IUIaH  peanmsaru ||) CMOAenHpyiiTe IOTPEOHOCTH MOTPEOUTEINECH.

IPOEKTa C  y4ETOM

PHUCKOB peajlu3allui U BO3MOKHOCTEN

BO3MOXXHBIX

ux YCTpPaHEHHUS; IJIAHUPOBATh
HE00X0IMMBbIE pecypcsl;
OCYILECTBJIATH MOHHUTOPHUHI  XOJa
peanusanuu IIPOEKTA,
KOPPEKTUPOBATH OTKJIOHECHHUS,
BHOCHUTH JIOTIOJTHUTEIIbHBIE

HU3MCHCHUA B IUIAH, YTOYHATH 30HBLI
OTBCTCTBCHHOCTH YYACTKOB IIPOCKTA

2) CocTaBbTe MOJIECTTh TOTPEOUTEIBCKOTO ITOBEICHHUS.

3) [IpaBoBbIE HHCTPYMEHTHI IPUOOPETEHUS U KOMMEPITUATH3AINH HHTEIUICKTYaIbHON
COOCTBEHHOCTH.

4) CpenctBa MHANBUYATU3AIMH IOPUANIECKUX JIUIT

MeHea:KMEHT KauyecTBa

VK-2.1

3Haer: Kak (QopmynupoBaTh Ha

OCHOBE TIIOCTaBJIEHHOH MpoOIeMbl
MPOEKTHYIO 3a7adyy U crocob eé
pelieHus qepes peanu3armo
MIPOEKTHOTO YIPABICHUS; MPUHLUIIBI
yIpaBJIeHUs] TPOEKTaMH Ha BceX
JTamax ero JKU3HEHHOIo

OTallbl KU3HCHHOI'O0 MHKJIa IIPOCKTa

LIHMKJIA;

10 CUCTEME MCHC/PDKMCHTA Ka4€CTBA

Ilepeyenb BOnpocoB 11 NMOATOTOBKH K Aud . 3ayery:
1. Onucanue npoueccoB CMK opranuzanumn.
2. Opranuzanus paboT 1o CO37JaHNI0, BHEIPEHHUIO U coBepuieHcTBoBaHni0 CMK.
3. 3amaun, 0OBEKThI, METO/IbI U OpraHU3aIUsl KOHTPOJIS KayecTBa.
4. VicniplTanus TPOMBIIIIICHHOHN MPOYKIIUH.
S. KoHTposb TOUHOCTH U CTAOUIIBHOCTU TEXHOJIIOTUYECKUX MPOLIECCOB.
6. TpeOoBaHUs K cUCTeMe MEHeIKMeHTa KadecTBa cranaapToB 1SO cepun 9000 u mytu ux
COOIIOIeHN.
7. [TpuHIUITEI MEHEKMEHTA KauecTBa B cOOTBeTcTBHH co ctanaaptTom 1SO 9000.

YK-2.2

VYmeer: pa3zpabaThiBaTh KOHIEMIIHIO
IpoeKTa B paMKax 0003HaueHHOU
npobaemsl;  (GOpMyJIHpOBaTH  1IETb,
3ajauu, 00OCHOBAHHYIO

AKTYaJIbHOCTb, 3HAYUMOCTB,

Ilepeyenb NPUMEPHBIX NPAKTUYECKHUX 3aJaHMI:
TeMBI TOKJIAIOB:
1. Buas! 1 knaccudukanus 6paka ITaMIIOBAaHHBIX TOKOBOK
2. Buasl neeKToB MOKOBOK
3. cnpaBnenue qepeKTHBIX TOKOBOK
4. KoHTpOIb KauecTBa CBAPHBIX COCUHEHUN




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

OXKUJaeMble pe3ybTaThl u

BO3MOKHBIE c(pepbl MX NPUMEHEHHUS;

npeaiaraTh MPOLIETyPhI u
MEXaHU3MBI OIICHKU KauecTBa
MIPOEKTA, UHPPACTPYKTYPHBIE

yCIoBusA AJid BHCAPCHUS PE3YJIbTATOB

5. Knnaccudukanus BU0B TEXHUUECKOTO KOHTPOJIS IO OT/AETbHBIM ITPU3HAKAM

6. Knaccudukarys TeXHUIECKIX CPEJICTB KOHTPOJIS

7. Tunbl 1 BUABI 1e()EKTOB CBAPHBIX COCTUHECHUM

8. BbI0Op METOIOB KOHTPOJISI KAYECTBA CBAPKH

0. Pa3zpymaroiirie METOAbl KOHTPOJISI

10. Hepa3zpymiaromiie MeTo 16l KOHTPOJIS

11. KoHTpoib 0CHOBHBIX ()aKTOPOB, BIMUSIONIMX Ha KAUeCTBO CBapku. BHenrHuit ocMoTp

YK-2.3

mpoekTa; (GOopMyIUpOBaTh 3aJa4U [coeIMHEHUIN
npu CO3JJaHUU cucreMsl |12. KOHTpoJb KauecTBa CBapOYHBIX MAaTEPHAIIOB
MEHEKMEHTA KauecTRa na |13. KonTpons xBann¢pukannm oneparopos
NpepUsTHI 14. PeMOHT HEKa4eCTBEHHBIX CBAPHBIX COCTUHEHHIA 1 KOHTPOIIb MO/BAPOK
15. MeToibl KOHTPOJIsi KaueCTBa CBAPHBIX COSTUHEHUN
16. Pa3pymaromiye MeTo ibl KOHTPOJISl Ka4eCTBa CBAPHBIX COCTUHEHHI
17. YcnoBus mpoBeICHUS UCTIBITAHUH.
18. OcCOOEHHOCTH CTaTUYECKUX UCTIBITAHUN
19. OcobeHHOCTH TUHAMUYECKUX UCTIBITAaHUI
20. OcoOeHHOCTH UCTIBITAHUH Ha yCTal0CTh (BBIHOCIUBOCTH).
21. Mertamiorpadus 1 XUMUYECKUH aHATIU3
22. Hepazpymiaromiye MeToIbl KOHTPOJISI Ka4eCTBA CBAPHBIX COCAMHEHUN
Nwmeer MPAKTUYECKHHA OTIBIT: Ilepeyenb BonpocoB s NOAroToBKH K Audd. 3auery:
paspabaThiBaTh IUIaH peanmsar || BHIOOP MPOLECCOB OpraHuU3alliy, IIOUICSHKAIMX ONMCAHUIO U YIPABICHHIO, II0Ka3aTeneii
NpoeKTa C  YYeTOM  BO3MOKHBIX [1X PE3YJIBTATHBHOCTA H 3¢ (HEeKTUBHOCTH.

PHUCKOB pealin3allid U BO3MOKHOCTEN

50,4 YCTpaHEHU, IUIAaHUPOBATh
HEOOXOMMBIC pecypchl;
OCYIICCTBJIATH MOHHUTOPHHT xoga
peanu3anuu MIPOEKTA,
KOPPEKTUPOBATh OTKJIOHEHHS,
BHOCHUTH JOTIOJTHUTEbHBIE

2.MeTozb! ylydlleHHs IpOoIecCoB.

3. O6mue TpeboBaHUs K TOKYMEHTAllMU CUCTEMbI MeHekMeHTa kauecTBa (CMK).
4. IMpunuuns! coznanus qokymentanun CMK u ynpaBnenus ero.

5. Pa3zpaboTtka PykoBojicTBa 110 KauecTBY.

6. TpeboBanust k cucTeMe MeHeXKMeHTa kaduecTBa ctanaapta 1SO 9001.

7. CyTb, LIeNH, 3a/1a4i U MeTo/1bl BeeoO1ero ynpapieHus: Ka4eCTBOM.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HU3MCHCHUA B IUIAH, YTOYHATH 30HBLI
OTBCTCTBCHHOCTH YYACTKOB IIPOCKTA

Opranmauuﬂ HAYYHO-NIPAKTHYECCKUX HccJaeI0BaAHUH

YK-2.1

3Haer:
OCHOBE

Kak  (GopMyIMpoBaTh Ha
IIOCTaBJIIEHHOW  MpoOGJIEeMBI
NPOEKTHYIO 3aJady M crocol eé
peleHus qyepes pean3anuo
MIPOEKTHOTO yNpPaBJICHUS; TPUHLUIIBI
yIOpaBlIeHUs MPOEKTaMM Ha BCeX
JTamax €ro JKU3HEHHOIO IIMKIIA;
STamnbl KU3HEHHOTO IMKJIA MPOEKTa

IO CUCTEMC MCHC/DKMCHTA Ka4u€CTBa

O 00 N D K W —

10
11
12
13
14
15

18

19.
20.
21.
22.
23.
24.
25.

Ilepeyenb BONPOCOB K 324€TYy:

. Hayunas Tteopus u merononorus. Hayunsiii meTon.

. Buner u tematuxka HUP.

. Meroauka Hay4HbIX UCCIIEIOBAHUM.

. Kpurepun HaydyHOTO 3HaHUS.

. Merozpl 1 cpecTBa HAYYHOTO 3HAHMUSL.

. CTpykTypa HAy4YHOTO 3HAHHUSI.

. OyHKIIUM HAYKWU.

. DTHKa HayKu

. [IpuHLMIIBI TOCTPOEHUSI TEXHOJOTHUECKOU KapThl HAYYHbIX UCCIEIOBaHUM.

. O61as Mo/ieNb TEXHOJIOTUYECKOM KapThl HAYUHBIX UCCIIEJOBAHUM.

. 3aaya, CTpyKTypa Hay4HOT'O UCCIIEIOBAHMSL.

. DTarbl BBIIIOJIHEHUS PAOOTHI.

. OcHOBHBIE TpeOOBaHUS K COCTABJICHUIO IUIaHA M HAIICAHUIO BBE/ICHUS.

. TpeGoBaHMs K HAMCAHNWIO OCHOBHOM 4acTH pabOThI.

. TpeboBaHMs K HAITMCAHUIO 3aKIIIOYEHUS,0(0OPMIIEHHUIO CIIMCKA JIUTEPATYPhl U

MIPUIIOKEHUN.
16.
17.

O6ume nmpasuia opopMIIeHUS

HAYYHO-HCCIIEIOBATEIBCKON paOOTHI.

. [InanupoBaHue, NOArOTOBKA U MPOBEJCHNUE IKCIIEPUMEHTA.

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA.

Opranu3anroHHas CTPYKTypa ¥ TeHACHIUHN pa3BUTHs Hayku B Poccun.
CocraBieHre MaTPHUIIBITUIAHUPOBAHUS YKCIICPUMEHTA.

Beruucnenme ko3 UIIEHTOB PErpeccui.

Craructudeckasi 00paboTKa ypaBHEHHS PETPECCHH.

[TpoBepka mpreMIeMOCTH JIMHEHHOTO YpaBHEHHUS.

[TpoBepka 3HAYMMOCTH KOO(PPHUIIMEHTOB M aJICKBATHOCTH YPABHEHHS PETPECCHH.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

26. KoMIIO3UIIMOHHOE TIJITaHUPOBAHMUE.

27. O1ieHMBaHUE BOCIIPOM3BOJUMOCTH PE3YIbTATOB IKCIIEPUMEHTA.
28. OnpeneneHue HayKH.

29. Knaccuduxanus HayK.

30. OCHOBHBIE ATaIbl Pa3BUTHUS HAYKH.

31. CTpyKTypa U OpraHu3anysi HayuHbIX YUpEKICHUI.

YmMmeer: paszpabaThiBaTh KOHIEMIIUIO
MPOeKTa B paMKax O0003HAYCHHOU
npoGyiembl;  (GOpMYyIUPOBATH  IIEJb,

OpHeHTHPOBOYHBbIE TEMBbI 32IaHUI HA PAKTHYECCKHE 3AHATHSA:
- OnrcaTh METOJUKY ITPOBENEHUS SKCIIEPUMEHTA Ha ..... (’KapOCTONKOCTbD,
M3HOCOCTOMKOCTD, YCaJIKy U T.1.);

3a7a4d, 00OCHOBaHHYIO
aKTYyaJIbHOCTb, 3HAYUMOCTb,
OXHJaeMble pE3yNIbTaThI u
BO3MOXXHBIE c(hepbl UX HMPUMCHEHHS;
YK-2.2 npesaraTh IPOLEAYPbI u
MEXaHHU3MBI OLIEHKHU KayecTBa
MPOEKTA, UH(DPACTPYKTYpHBIC
YCIIOBHS /i1l BHEAPEHHSI PE3YIIbTaTOB
npoekTa; (OpPMYIUPOBATh  33Ja4H
npu CO3JIaHUH CHCTEMBI
MEHEKMEHTa KavyecTBa Ha
NPEANPUATHH
Nmeer MPaKTHYECKHIA OTIBIT: OpHeHTHPOBOYHbIE MPAKTHYECKHUE 3a/1aHHE:
paspabaThiBaTh IUIaH peanusaryu | [IPOBECTH SKCIIEPUMEHT 110 ONPEAEIICHHUIO BIMAHNS XUMUYECKOTO COCTAB CILIaBa Ha €ro
IpPOEKTa C  y4eTOM  BO3MOXKHBIX || BOPAOCTD.
VK-2.3 PHUCKOB peajin3alui U BO3MOXKHOCTEH

ux yCTpaHEHUS; IUTAHUPOBATh
HE00XO0AUMBIE peCypCBhl;
OCYLIECTBISATH MOHUTOPHUHI  XOJIa




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu

peanuzanuu MIPOEKTA,
KOPPEKTUPOBATh OTKJIOHEHHS,
BHOCHUTD JOTIOJTHUTEIbHBIC

HU3MCHCHUA B IUIAH, YTOYHATH 30HBbI
OTBCTCTBCHHOCTH YUACTKOB IIPOCKTA

Y4yeOHasi npakTHKa,

HAy4YHO-UCCJIeA0BaTEC/IbCKas paﬁoTa

(rlo.ﬂyqe}me INEPBUYHBLIX HABBIKOB Hay‘{HO-HCCHeHOBaTeHLCKOﬁ paﬁoTbl)

VK-2.1

3Haer: Kak (QopmynupoBaTh Ha
OCHOBE TIOCTAaBIICHHOH IPOOJIEMBI
NPOEKTHYIO 3aJady H Crocod eé
peuieHus qepes peann3amuro
MPOEKTHOTO YIPABJICHHS; MPUHIIHIIBI
yIpaBJICHUS TPOEKTaMH Ha BCeX
JTarnax ¢€ro JKH3HCHHOI'0 IIHUKJIA,
OTallbl KU3HCHHOI'0 HHWKJIa IIPOCKTa
I10 CUCTEME MCHC/IPDKMECHTA KaueCTBa

[Touck, ananu3 U 00paboTKa MOTYYEHHON MHPOPMAIIMH MPH MPOXO0KICHUH MPAKTUKH

YK-2.2

VYmeer: pa3zpabaThiBaTh KOHIEMIIHNIO
IpOeKTa B paMKax 0003HAYEeHHOU
npobaemsl;  (GOpMyJIHpOBaTH LENb,

3aJ1a4H, 00OCHOBAHHYIO
AKTYaJIbHOCTb, 3HAa4YUMOCTD,
OXKUJTaeMble pe3yabTaThl 51

BO3MOXXHbBIE Cepbl UX NPUMEHEHUS;

IpeJylarath MIPOLEAYPBI u
MEXaHU3MBI OLICHKHU KauecTBa
IIPOEKTA, UHPPACTPYKTYpPHBIE

YCIIOBUS JUIsl BHEAPEHUS PE3YyIbTaTOB
npoekTa; (opMyJIMpOBaTh  3a/auu

[Tpumenenue ['OCT, ctanAapTOB NPU NMPOU3BOICTBE UCCIETYEMOMN MPOAYKIIUU




Hnouxamop oocmudicenus

Koo unouxamopa Oyenounsie cpedcmesa

KoMmnemenyuu
pu CO3JjaHUU CUCTEMBI
MEHEJDKMEHTA KadecTBa Ha
HNpEATPUITHI
Nwmeer IIPAKTUYECKUM OIIBIT: NuauBuayaabHble 3a1aHUA 1JI HANMCAHUA 0TYeTa

p33pa6aTBIBaTB IUIaH  pcajlu3aluu
1. Pa3pa60TKa M CUHTE3 HOBBIX JIUTECHHEIX CIIIaBOB AJI OTJIMBOK Pa3jIMYHOro Ha3HAUCHU S,

2. V3BnedyeHne Meau U3 MeAbCoIepKaIINX MaTepuanos; 3. JInThe B 3aMOPOKEHHBIE (DOPMBI;
4. JIuTbe 1o BBIILIABIISIEMBIM MoelsiM; 5. Mcronb3oBanue 3D-TEXHOIOTUN B IUTEHHOM

IIPOEKTa C Y4ETOM BO3MOXKHBIX
PHUCKOB peajin3alliid ¥ BO3MOXKHOCTEH

ux YCTpaHEHHUS; TJIaHAPOBAT | POH3BOJICTEE;
VK23 HEO0OX0TUMBIC pecypchl;

OCYHICCTBJIATDH MOHUTOPHUHT xXoaga

peanu3anum MIPOEKTA,

KOPPEKTHPOBATh OTKJIOHCHWUS,

BHOCHUTH JIOTIOTHUTETILHBIC

HU3MCHCHUSA B IUIAH, YTOYHSATH 3O0HBI

OTBCTCTBCHHOCTH YUACTKOB IIPOCKTA

YK-3 — Cnoco6eH opraHn30BbIBATh H PYKOBOJMTH Pa00oToii KOMaH/bl, BLIPA0ATHIBAsE KOMAH/IHYIO CTPATErHI0 I JOCTHKEHHUS MOCTABJICHHOM
Heau

HNHHOBaIHOHHOE NpeANpUuHUMATEC/ILCTBO

3HaeT: MCUXOJIOTUYECKUE MPUHLUIIBI IIpuMepHbIii NepeyeHb TEOPETHYECKHUX BOMPOCOB K 3a4eTy:
KOMAaHJIHOW pabOTHI TIPH JOCTHKEHUU 1. Pactipenienetue porneii B KOMaH/e.
NMOCTaBNeHHOH  memum [ Kak [>T a3BHTHE KOMaHJbL
3. Co3nanue OM3HEC-MOJIENH. 1IeNTN
BbIpa0aTHIBATH CTPATETHIO
VK-3.1 o a6 4. dopmanu3zanust OU3HEC-MOIEIH.
KOMAHIHOM pabOTRI I Ha €C OCHOBC |5 Tpanchopmanus GuzHec-Moenu B OU3HeC-TUIaH.
OpraHu3oBaTh oT60p WICHOB |6 MeToquKK pa3BUTHsI CTapTana.
KOMaH/IbI A1 JAOCTHXKCHHUS (7. DTansl pa3BUTHA cTapTrana
MOCTaBJICHHON 1eNTN
YK-3.2 YmMmeer: PYKOBOAWTH paboToii IIpuMepHBIH NepedYeHb NPAKTUYECKUX 3aJaHH:




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

KOMAaHIbI YUHUTHIBAS
IICUXOJOTHYECKHE OCOOCHHOCTH €€
YJICHOB ; JICJICTUPOBAThH MOJIHOMOYHS
YjieHaM KOMaHJbl W PaclpeeisiTh
MOpYyYCHUS,
KOPPEKTHPOBAaTh paboOTy KOMAaHIbI,
aBaTh o0paTHyIo

pe3yibTaTaM

OpraHnu30BaThb n

CBA3b 110

1. HapucyiiTe nopokHyro KapTy pa3Butus Bamero nmpoekTa, ykazaB OCHOBHBIC BEXH,
KOTOpBIC HEOOXOIUMO MPOUTH CTApTAIy B MPOIECCE PA3BUTHSI CBOETO OM3HECA, BKIIIOYAs
HEO0OXOMMOCTh MPUBJICUEHUS (PHHAHCUPOBAHMS, MPOIIECC TOPAOOTKH MPOAYKTa,
paciMpeHre KOMaH bl TPOEKTa, 3allyCK MApKETHHIOBOW KaMIiaHuu U T.1. 2. 2.Kak co3naTth
KOMaH]y

3. XapakTepuCcTUKU KOMaHIHOTO JIUJIEepa.

4. Kak MOTUBUpPOBATH KOMaHy?

S. KomaHiHbIN 1yX.

6. Komanauplii muaep

VK-3.3

Nwmeer MIPaKTHYECKUI OIIBIT:
OpraHu3alii KOMaHJHOW paboTH ;
OpraHu3alxu o0cyx1eHus
pe3yabTaToB padOThI, B T. 4. B paMKax
TUCKYCCUN c

OIIIIOHCHTOB

ITPUBJICYCHUEM

IIpumepHbIil NepevYeHb NPAKTHYECKUX 3aJaHNIM:
1. YMHBIN KU3HEHHBIN [IUKII IPOJIYKTA.
2. Pacuer 1eHbl JINLIEH3UU U BUJIbI IIATEXKEN
3. [IpoBeaeHne MEpPEeroBOPOB IS 3aAKIFOYCHHUST KOHTPAKTa ¢ UHAYCTPUATHHBIM 3aKa34YMKOM
4. Metoib! orieHKU 3G (HEKTUBHOCTH MPOEKTOB.
5. OlleHKa TPOEKTOB Ha PaHHUX CTAJMSIX WHHOBAIIMOHHOTO pa3BUTHs. COCTaBbTE KapTy
VMICKOB MHHOBAIIMOHHOTO MPOEKTa

YK-4 — Cnoco0eH npuMeHSATh COBPeMeHHbIe KOMMYHMKATHBHbIE T€XHOJIOTHH, B TOM YHCJIe HA HHOCTPAaHHOM(bIX) A3bIKe(aX), A5
aKaJleMHY€eCKOI0 ¥ Npo(hecCHOHAIBLHOI0 B3aUMOACHCTBHS

OCHOBBI HAYYHOH KOMMYHHKALUH

YK-4.1

3HaeT: Kak OpUEHTHPOBAThCS B
MEXKYJIbTYPHBIX KOMMYHHMKAIUAX Ha
OCHOBE aHAJM3a CMBICIOBBIX CBSI3€H
COBPEMEHHOM  TOJIMKYJIBTYpPHl U

IIOJINA3BIYUS, KakK YCTAaHOBUTH
KOHTAaKTbl U OPraHMU30BaTh O6H.[€HI/IQ

B COOTBETCTBUU C HOTpe6HOCT$IMI/I

COBMECTHO eI TEeILHOCTH,
HCIIONb3Ys COBpPEMEHHBIE
KOMMYHUKAIlMOHHBIE  TEXHOJIOTUH;

Tecr:

1. Cnenuduueckas Gpopma npodeccnoHaIbHOro 00LEHHsI, OCHOBaHHAsl Ha 0OMeHe Hay4yHOH
nH(popMaLuen — 3To

a) MaccoBasi KOMMYHHKaIIUs

0) Hay4IHAs] KOMMYHUKAITHAS

B) MEXKYJIbTYpPHAs KOMMYHHUKAIIHSL.

2. MuMuKa, )KecThl, OTOJJOKYMEHTHI, TEMIT PEUU — ATO ... CPEJICTBA HAYYHOU
KOMMYHHKAIHH

a) BepOabHbIe

0) HeBepOanbHbIE




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

MpaBwia U 3aKOHOMEPHOCTH JIMYHOU
U JEJOBOM YCTHOM M NHUCHbMEHHOMN
KOMMYHUKalUH

B) TEXHUYECKHE.

3.UT0 He SABIISETCA TEXHUYECKUM CPEACTBOM HAYYHOH KOMMYHHKAIIUU
a) peub

0) TenexoHbepeHIUs

B) 3JIEKTPOHHBIE PACCBHUIKU

r) pakc

4. KonppoHTaIus JIEKUT B OCHOBE ...
a) TUCKYCCUHU
0) MOJIEMUKH

S. Onpenenurte XxapakTep Hay4HOH MOJIEMHKH 10 €€ LeTU: TOOeAUTh JI00BIM ITyTeM,
MCIIOJIB3YS JIOKHBIE JIOBOJIBI

a) SBPUCTHUYECKUIA

0) cohrCcTUYECKHI B) allOJUKTHUECKHUI

7. DBPUCTHYECKUH XapaKTep Hay4YHas MOJIeMUKa OOpETaeT:

a) Koraa Oejib IMOJIEMUKHU COMPs’KEHA ¢ JOCTHXKCHUEM UCTHUHEI, OCHOBAHHOM Ha 3aKOHAX
MBILUIEHUS U JIOTHYECKUX MPABUIIAX UTPBI;

0) Kora 1eyb Cropa CBOJUTCS K TOMY, YTOOBI CKIIOHUTh K CBOEMY MHEHUIO COOECeHHKA;
B) KOTJIa IIe7b — MOOEIUTH JIFOOBIM ITyTeM, MTPeITHaAMEPEHHO UCTIOIb3YsI IOKHBIE TOBOIBI.

7. Ilouck Hay4Horo cormnacusi, popMupoBaHue oOIero MHEHUS — L1EJb
a) criopa

0) MOJIEMHUKH

B) TMCKYCCUU

8. UTO HE OTHOCUTCS K CHJIBHBIM apryMeHTaM
a) TOYHO YCTAHOBJICHHBIE (DaKThI
0) BBIBOIBI, TOATBEPKICHHBIE IKCIIEPUMEHTOM




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KoMnemenyuu

B) YJIIOBKU U CY)KJEHUs, IOCTPOCHHBIE Ha aJIOrM3Max TI') 3aKIF0UYEHUS SKCIIEPTOB

9. Anorusm — 310

a) IPUEM pa3pyLLIEHUs JIOTUKHY;

0) mpueM JOrMYecKoi apryMeHTaluu, KOTOPBIM MpeCcTaBIIsseT co00 yMO3aKIIt0OUeHHUE,

COCTOSIIIIEE U3 TPEX CYKIACHUM: IBYX ITOCBUIOK U BBITEKAIOIIETO U3 HUX BBIBOJA;

B) ciyd4aiiHas, HEOCO3HAHHAas UM HelpeAHaMepeHHas JIornuecKasi ounOKa B MbIIIIJIEHUH (B

ITOKa3aTeNbCTBE, B CIIOPE, IUAJIOre);

) YJIOBKa, IONBITKA NOJYYUTh HEONIPABJAaHHOE IPEUMYILECTBO OJJHOM M3 CTOPOH B HAY4HOI

[TUCKYCCHH.

IIpakTH4yeckoe 3a1anne
Ymeer: BJIaJICTh HaBbIKaMH |1: Haiinute B unTepHete Ha caiitax DbC «Jlanby, «Kubepnenunka» wim «elibraryy»
TOJIEPAHTHOrO  IOBEAEHHMS  IpH HAYYHBIE CTATBhU 11O TEMaM, OJM3KUM K TEME BaIllEro Hay4HOro ucciaenoBanus(1-2 crarey Ha
BBITIOTHEHIH npodeccHoHaIBHBIX [BPIOOP), ¥ IIpoaHanu3upyite ux. [Ipocieure ABMKEHHE HAYIHOM MBICIH OT MPOOIEMHOM
samad  ;  coCTaBiATh  aesoByio CHTYALUWH K BBIBOJAM. Beinummre sA3bIKOBbIE CPE/ICTBA TOHAILHOCTH H OLEHOYHOCTH:
VK-4.2 YKa3aHHE€ Ha OTCYTCTBHE WJIM HEMOJIIHOTY 3HAaHUH, Ha COMHEHHUE, IPEOI0KEHUE, TUIIOTE3Y,

JOKYMEHTAIHIO, CO03/1aBaTh .

OIBIT UCTOPUH U Ap. Kakne A3bIKOBBIE CPENCTBA UCIIOIB3YIOTCS AJIs OLICHKH LIeJIel, METOAA
PasiMiHbIC  AKAACMUHCCKUC W ;0 cneopanus, pesynsTaToB AesatensHoctu? Kak BBoAATCS Hes U THHoTe3a?
npodecCHOHANbHBIE  TEKCTBI  Ha |CoGTI0aloTCs T IIpaBuia JIOTUYECKOW apryMEHTAallUH, UCIIOIb3YIOTCS JIU IIPUEMBI
PYCCKOM M MHOCTPAHHOM SI3bIKaX KpUTHUYECKON apryMeHTanuu B crarbe? Crenaiite BbIBoIbl. Hanumyre HayuHy0 CTaThio 10O

TeME Balllero UCCIIEI0BaHUS.
HmMmeer MPAKTUYECKU I OIIBIT: . . TlpaxTaaeckoe 3aianue .

Haiinure Ha caiite 9bC «Jlanb» wnu 6udanoreke PUHL, elibrary crateu, comepixariune
TpCACTABIIATE . pegym’TaTEj ITMCKYCCHIO 10 Ballleld HayYHOU CIIENHAIIBHOCTH, U poaHanu3npynre nx. Kak BeicTpoeHa
MCCIENOBATCIBCKON M MPOCKTHOM gy venranus B HayuaHoU auckyccun? Jlaiite 0630p OCHOBHBIX TOYEK 3PEHUS 10 JAHHOMY

VK-43 AEATEITbHOCTH Ha pasIM4IHBIX penMery? B uem cyth ciopa? ChopmynupyiiTe CBOIO TOUKY 3peHus. KTo 13 onmoHeHToB

MyOIMYHBIX MEPOTPUATHSIX, [00Jiee yOequTesneH, Ha Bal B3risaA? UTo BBl MOKETe CKa3aTh O POJIM ATOM TUCKYCCUH B

y4acTBOBaTb B aAKaACMHYCCKUX U
HpO(bCCCI/IOHaJIBHBIX AUCKYCCHUAX Ha
PYCCKOM W HWHOCTPAHHOM fA3bIKAX;

pa3BuUTUU Hayku. [IpuBeauTe CBOM MpUMEPHI aKTYaJIbHBIX JIJII COBPEMEHHOM HAyKH
ITUCKYCCHUU.

3ananue 2: [TonroToBbTE CBOE BHICTYIUIEHHE HAa BEIOPAHHYIO IPYNION TeMy HayqHOH




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

JACJI0BOIo OGH.ICHI/IH Ha MHOCTPAHHOM
A3BIKC C IPUMCHCHUCM COBPEMCHHBIX
KOMMYHHKATHUBHBIX TEXHOJIOTHH

VMIMCKYCCUUN

HNHocTpaHHBIHA A3BIK

B HpO(l)eCCI/IOHaJILHOﬁ JCATCJIBbHOCTH

YK-4.1

3HaeT: Kak OpUEHTHpPOBAThCS B
MEKKYJIbTYPHBIX KOMMYHUKALUSIX Ha
OCHOBE aHAJIN3a CMBICIOBBIX CBS3€H
COBPEMEHHOM

HOJIUKYJIBTYPBl U

MTOJIUSI3bIUHS; KaK YCTaHOBUTh
KOHTaKThl M OpPraHU30BaTh OOIICHHE
B COOTBETCTBHUHM C TMOTPEOHOCTIMHU
COBMECTHOI JIeSATEIbHOCTH,
HCIIONB3Ys COBpPEMEHHBIE
KOMMYHUKAIlMOHHBIE  TE€XHOJIOTHH;
MpaBwia U 3aKOHOMEPHOCTH JIMYHOU
U JEJ0BOM YCTHOM M NHCHbMEHHOMN

KOMMYHHKAIIUU

Ilepeyensb TeopeTHUYECKUX BOIPOCOB /LIS MOATOTOBKH K 3a4eTy:
Pacnosoxxure yactu ACJIOBOr'o MMcbMa B IIPAaBUJIBHOM ITOPAAKE. ITucemo BbIJACTCA
npernoiaBaTeeM

YK-4.2

YMeer: BJIaACTh HaBbBIKaMH

TOJICPAHTHOT'O IMOBCACHUA npu

BBIITOJIHCHUH pohecCuoHaATBHBIX

JISIIOBYIO
co3/1aBaTh

3aaa4 COCTaBJIATH

;
JIOKYMEHTAITHIO,
pasIUyHBIE  aKaJEeMHUYECKHe  WIIH
npodeccuoHambHbIE  TEKCTHI

PYCCKOM U MHOCTPAHHOM A3bIKAX

Ha

Hepeqem, TCOPETUICCKHUX BONIPOCOB IJIsl MOJATOTOBKH K 3a4€TYy:
(O3HAKOMBTECH C COACPIKAaHUEM JICJIOBOTO ITMCbMAa Ha NHOCTPAHHOM S3BbIKE. Brigenute
OCHOBHBIC TCMbI ITUCbMAa U KPATKO nepe)laﬁTe €ro CoacpKaHue. IIrceMo BEITACTCS
[mpernoaaBaTeiIicM

YK-4.3

Nwmeer MPAaKTHYECKUI OIIBIT:

IIpakTHYeckoe 3a1aHHe
Harnummre nemoBoe nucbMo BalleMy IMapTHEPY.

MMpeaACTaBIATH PE3YIbTATHI




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HCCIEA0BATEIBCKOM M IIPOEKTHOU

JACATCIIBHOCTH Ha Pa3InYHbIX

MyOJINYHBIX MEpONPHUATHSIX,
y4acTBOBaTb B aKaJACMHUYECKUX W
po(EeCCUOHATIBHBIX JTUCKYCCUSIX Ha
PYCCKOM M HMHOCTPAaHHOM SA3BIKax;
JIeJI0BOr0 OOIIEHUsI HA MHOCTPAaHHOM
A3bIKE C IIPUMEHEHUEM COBPEMEHHBIX

KOMMYHHKAaTHUBHBIX TEXHOJIOTHI

YK-5 Cnoco6eH aHaIM3MPOBATh U YYUTHIBATH Pa3HO00pa3ue KyJbTYP B pouecce MeKKYJIbTYPHOI0 B3aUMO/1eliCTBUSA

OCHOBBI HAY4YHOH KOMMYHUKAIIUH

YK-5.1

3HaerT: 0COOEHHOCTH

MEXKYJIbTYPHOTO pazHooOpazus

oOmiecTBa

IIpakTnyeckoe 3aganue 1:
Haiinute Ha caiite DBC «Jlanb» uinu 6udmuorexe PUHII, elibrary crateu mo Bamieit
HAyYHOU CIIEIUANIBHOCTH U MPOaHATN3UpPYiTe ux. Kak BbI OlleHUBaeTe CUTy apryMEHTOB B
ATOM HaydHOU nojemuke? CoOI01at0T I aBTOPHI 3aKOHBI apTyMEHTAIIUN: TIPAaBHUJIa
MOTUYECKON apryMeHTalluu, KpUTHUYECKO# aprymenTarun. [Ipumensercs mu
rcuxoJiornueckast aprymenTtanus? Vcnons3yroT 11 aBTOp/aBTOpHI COPU3MBI/TIapaIoru3mMbi?
BrImumuTe U3 CTaThH ClIeUATbHBIC CPEJCTBA HAYYHOTO CTHIIS. BhIMHUIINTE U3 CTaThu
SI3BIKOBBIE CPEICTBA, C TIOMOIIBIO KOTOPBIX aBTOPHI BBIPAXKAIOT CBOM IMOITUU U CBOE
OTHOIIIEHHE K OMTOHEHTY.

IIpakTH4eckoe 3a1aHue 2:
Haiinute Ha caiite DBC «Jlanb» wnu 6udmuorexe PUHII, elibrary crateu mo Bamieit
HAYYHOH crieranbHOCTH. [IpoaHamu3upyiite apryMeHThl CTOPOH (JIOTHYECKYIO,
KPUTHYECKYIO U IICHXOJIOTMYECKYIO apryMeHTaInio). [IpoTecTupyiiTe TEKCTHl Ha HATHYHE
Mmapajgoru3mMoB U copu3moB. [IpecTaBbTe CBOIO TOUKY 3pSHHUS Ha BOIPOC. B yeM mpuyrHbI
MOSIBJICHUSI ITOTOOHBIX TUCKYCCHI M UTO OHH JAf0T HayKe?

YK-5.2

YmMmeer: OPHUEHTHPOBATHCSA B

MCKKYJbTYPHBIX KOMMYHHKAIIUAX Ha

IIpakTnueckoe 3aganue 1:
[ToaroroBbTe CBOE BHICTYIUIEHHE HA BEIOPAHHYIO IPYIIION TEMY Hay4YHOM TUCKYCCHH.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

OCHOBE aHaJIn3a CMBICJIOBBEIX CBS3€el

COBPEMEHHOM  IOJMKYJIbTYPBl U

MOJIMA3BIYMS;  aHAJIU3UpPOBaTb U
YUUTBIBaTh pazHoOOOpasue KyJabTyp B
nporecce

B3aHMOHCﬁCTBHﬂ

MCKKYJIBTYPHOI'O

[IpoBeuTE MTUCKYCCHUIO, YUUTHIBAS IIPABUIIA JIOTHUECKON apryMEHTAluU U STUKY
MEXKYJIBTYPHBIX 1 MEXKJIMYHOCTHBIX OTHOIICHUH, U TPEOOBaHMS TOJICPAHTHOCTH.

IIpakTHyeckoe 3a1aHue 2:
Hcnonb3ys Poccuiickuii MHIEKC HAYYHOTO IUTUPOBAHUS, HAUIUTE CTaThH,
OMyOIMKOBAaHHBIE 32 TPU MOCJICTHUX MECSIa YUSHBIMUA YHUBEPCUTETA I OpPTaHU3aluu, B
KOTOPOW BBl yUUTeCh UIH paboTaeTe. Ha 0cHOBe 3arol0oBKOB M pe3loMe 3TUX cTaTeit
monpoOyiiTe BBIOpATh OJIHY CTATHIO JJIS PA3BJICKATEIHLHON HOBOCTH U OJIHY CTAThIO JIst
IMo3HaBaTeIbHON HOBOCTH B CM.

Hanuimre TeKCT HOBOCTH.

IIpakTnyeckoe 3aganue 3:
[Tpunymaiite 3aronoBok u Hanumute JINJ{ HoBocTH, O G1IM3KOI BaM MpoOJieMaTHKe.
[Tponymaiite, kak Moria Obl 3By4aTh HOBOCTh O Ballleil Hay4HOil pabore.

HNHocTpaHHBIHA A3BIK

B NIPO(eCCHOHANBHOM e TeJbHOCTH

3Haer: 0coBenHocTy [PACCKas-NpeCTaBIeHHe O cebe, CBOEH CrenuanbHOCTH (00pa3oBaHum), pacCKa3arh O
VK-5.1 MEKYJIETYPHOTO pasHoo6pazks HayYHOM PYKOBOJUTENIE, O chepe HayuyHbIX MHTEPECOB U HANIPABJICHUH UCCIIE0OBAHMS, §
0003HAaYUTh IPUMEPHYIO TEMY HCCIIEOBaHUS U 000CHOBATH aKTyaJIbHOCTh IPOBOJIUMOI
obmectea aboTBhl, a TAK)Ke NPAKTUYECKOe MPUMEHEHHE MTPENoIaraeMbIX pe3yIbTaTOB UCCIIEAOBAHMSL.
YmMmeer: OPHUEHTUPOBATHCSA B [[loAroToBbTE JOKIIA] U MIPE3EHTAILHNIO O c(hepe CBOMX HAayUHBIX / TPO(ECCUOHATIBHBIX
MEXKKYJIbTYPHBIX KOMMYHHUKaNUSAX Ha UHTEPECOB.
OCHOBE aHAJIM3a CMBICIOBBIX CBS3€d
VK-5.2 COBPEMEHHOM  MOJMKYJIbTYPHl U
MOJIMSA3BIYMS;  aHATM3UPOBATh U
YUUTBHIBaTh pa3HOOOpa3ue KyJIbTyp B
npouecce MEXKYJIBTYPHOTO
B3alMOJIEHCTBUS
VK-5.3 Nwmeer MPAaKTHYECKUI OIIBIT: Ilepeyenb TeOpeTHYECKUX BOIPOCOB U MOATOTOBKH K 3a4eTy:

BJIaZICHUA HABBIKaAMH TOJICPAHTHOI'O

1. Current trends in development of a product mix, equipment and technologies of plate




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

IIOBCACHUA BBIITIOJTHCHHUHN

npodeCCHOHATBHBIX 3a]a4

pu

rolling.

2. Current trends in development of a product mix, long products equipment and
technologies.

3. Current trends in development of hybrid metal forming processes.

4. Current trends in development of a product mix, equipment and technologies of drawing.
5. Current trends in development of a product mix, equipment and technologies of hot strip
mills.

6. Current trends in development of a product mix, equipment and technologies of cold
rolled sheets.

7. Current trends in development of a product mix, equipment and technologies of
incremental sheet forming.

8. Current trends in development of technologies of heat treatment and coating to confer
additional service properties on rolled products.

9. Current trends in development of a product mix, equipment and technologies of producing
steel wire ropes.

10. Current trends in development of a product mix, equipment and technologies of tube
making.

11. Current trends in development of a product mix, equipment and technologies of forging.
12. Current trends in production of cold rolled products for a car industry.

13. Current trends in production of hot rolled products for a car industry.

14. Current trends in production of plates for large -diameter pipes.

15. Thermomechanical processing of low -alloyed steel strips to achieve a complex
combination of mechanical properties.

duinocopckue NpodaeMbl HAYKH M TEXHUKH

YK-5.1

3Haer: 0COOEHHOCTH
MEXKYJIbTYPHOTO pazHOOOpasus
oOmiecTBa

IIpumepHbIii epeyeHb TeM NUCbMEHHBIX HHANBHAYAJIBHBIX 3a1aHul (3cce):
1. [IpoGnema conmanbHBIX MOCIEACTBUN HAYIHO-TEXHUYECKOTO TIporpecca. OleHka,
OTBETCTBEHHOCTb, IIPE/IBUJICHUE, HETIPEACKA3yEMOCTb.
2. COI_[I/IaJ'IBHaSI 1 HpaBCTBCHHASA OTBETCTBEHHOCTDb YYCHOI'O U €€ BJIMAHHUEC HA PA3BUTHC
HAy4YHOT'O 3HAHUS.
3. Hayka u riro6ansHbIe TPOOIEMBI COBPEMEHHOTO YEIIOBEYECTBRA.

4. Kakue u3 IIPUHIIMIIOB 5TOCA HAYKH, ITPCAJIOKCHHBIX P.MepTOHOM, AKTYyaJIbHbI B




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

YK-5.2

KomMnemeHyuu
COBpPEMEHHOM Hayke?
IIpumepHbIEe IPAKTHYECKHE 3aJaHUA JJIs JK3aMeHa:
1. B ueM nposiBiseTcs KOHLENTYyaabHas CBO00a HAyYHOH JeATeIbHOCTH?
Ymeer: OPUCHTUPOBATHCA B 2. UeM ompezessieTcst XxapakTep UaeanoB U HOPM HayYHOH JIesITeIbHOCTU?

MEXKYJbTYPHBIX KOMMYHHMKAIUsAX Ha
OCHOBE aHAJIM3a CMBICIOBBIX CBs3€d
COBPEMEHHOM  IOJMKYJIbTYPBl U
IIOJINA3BIYUA, AHAJIU3UPOBATH n
YUUTBHIBaTh pa3zHooOpa3ue KyJIbTyp B
rporuecce

B3aHMOHCﬁCTBHﬂ

MEXKKYJIBTYPHOTO

3. M3 Bcex BUIOB O3HABATEILHON aKTUBHOCTH YeJIOBEKa (OOBIICHHON, UTPOBOH,
XyI0’)KECTBEHHOM, HAYYHOW) CAMBIM MOIIHBIM H 3()(DEKTHUBHBIM SIBIISICTCS, KOHEYHO,
Hay4yHbINA. JIOCTH)KEHUS HAyKH OTPOMHBI U HEOCTIOPUMBI. Jla K TOMY e Hay4YHbIH Iporpecc
CaMbIM OYEBHJIHBIM 00pa30M YCKOPSIETCS B MOCJEAHHUE CTOeTHsI. O3HAYaeT JIM 3TO, YTO
HAyYHOMY TO3HAHHIO B MIEPCIEKTUBE MOIBIACTHO BCE, U HET TAKUX IMperpaj, KOTopbie OHO
HE CMOIJIO ObI IPE010JIeTh?

4. Yem 00yCIIOBJICHA aKTYaJIbHOCTH MPOOJIEMBI COOTHOIIECHUSI CBOOO/IBI HAYIHOTO TIOUCKA U
COLIMATILHOM OTBETCTBEHHOCTH yueHoro? B yewm, o BameMy MHEHHIO, COCTOUT coLlManbHas
OTBETCTBEHHOCThH YUYE€HOT0?

5. Uto sBiiseTcss Hanbosee BaKHBIM B c(hepe STUKH COBPEMEHHOTO y4eHOro?

YK-6 Cnioco6eH onpeaejsiTb H peajin30BbIBATH NPHOPUTETHI COOCTBEHHOM AeATeIbHOCTH H CIIOCO0OBI ee COBEPIICHCTBOBAHUS HA OCHOBE

CaAMOOIICHKH

MeTomoJiorusi 1 MeTOAbI HAYYHOI'0O UCCJICTOBAHUSA

3Haer: MCTOJUKHU
CaMOKOHTpPOJIAI W CaMOpa3BUTUA C

CaMOOIICHKH,

IlepeyeHnb BONpPoCoOB /11l NOATOTOBKH K 3a4eTy:
1. JlaTb cpaBHUTENBHYIO XapaKTEPUCTUKY IBYX 210X Pa3BUTHS HAYKH.
2. CpopMynupoBaTh IPUHLIUIIBI TO3HAHUS: JETEPMUHU3M, COOTBETCTBHUE U

HCII0JIb30BAHUEM MOJIXOJI0B
NTOTIOJTHUTEIIBHOCTb.
310pOBBhECOEPEIKEHUS ; KaK
5 3. JlaTh MOHATHS CpeACTBAM MTO3HAHUS: MaTepUallbHbIE, MATEMaTHUYECKHE, TOTMUYECKUE,
VK-6.1 ONPENENATh 00pa30BATENbHBIC |0 oo o
TMOTPEOHOCTH u CIIOCOOB! 4. TToHsITHe HAyYHOE HCCIEAOBAHNE, Er0 YPOBHH H HX XapaKTEPUCTHKA.
COBEPIIEHCTBOBaHHs COOCTBEHHOM (B 5. XapakrepucTuka GyHIaMEHTAIBHBIX U TIPUKJIAIHBIX HAyYHBIX UCCIIEIOBAHMH.
ToM uymcie — npodeccuoHanbHOMN) (6. MHAMBUTyaTbHAsA M KOJUICKTUBHAS HAay4HAas AEATEIBHOCTD.
JESTEIEHOCTH Ha OCHOBE
CaMOOLICHKHU
VK-6.2 YmMmeer: IIPUMEHATH METO/IUKH, IIpuMepHBIH nepedYeHb TeM 1JIs NPAKTHYECKUX 3aHATHI
' TO3BOJISTIOIIIIE YITY9IIHATh u |1. [IpoBecTH KOPPENSIIMOHHBIN aHAIN3 MAaCCUBa JaHHBIX.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

COXpaHUTh 3J0pOBbE B IIpOLECCE

KU3HCACATCIIBHOCTH | BBIGpaTb n
pCaIn30BaTh C HUCIIOJIB30BaAHUECM
HHCTPYMCHTOB HCTIPCPBIBHOI'O
O6pa3OBaHI/IH BO3MOXHOCTHU PA3BUTHUA
HpO(beCCI/IOHaHBHLIX KOMHCTCHI_II/Iﬁ u

COIIMaJIbHBIX HAaBBIKOB

2. HpOBeCTI/I pel"peCCI/IOHHHﬁ aHaJIM3 MaCCHuBa JaHHBIX.

YK-6.3

Nwmeer MIPaKTHYECKUI OIIBIT:
COBEPILIECHCTBOBAHUSA

[I03HABATEJIBHOW  JIEATEIBbHOCTH HA
OCHOBE CaMOOLEHKH, CaMOKOHTpPOJIA
U TPUHLMIIOB  caMOOOpa30BaHUs;
BBICTpPanBaTh rHOKyr0
npo(EeCCUOHATIBHYI0 TPACKTOPHIO C
y4eToM OIIbITa

npogecCuoHAIbHON

HaKOTJICHHOTO
JIeATEIIbHOCTH,
JTAHAMUYHO M3MEHSFOITAX CS
Tpyaa W
CTpaTeTuy JUYHOTO PA3BUTHUS

TpeOOBaHUN  pBIHKA

NumBuayaibHoe 3a1aHne:
1. IIpoBecTu MIIaHUPOBAHKE, COCTABUTH MATPUILy IJIAHUPOBAHUS APOOHOTO (PaKTOPHOTO
HKCIIEPUMEHTA C MOCeNyoIel 00paboTKON MOTYyYEHHBIX 3KCIIEPUMEHTAIBHBIX JJAHHBIX.
2. IIpoBecTn TIIaHUPOBAHKUE, COCTABUTH MATPHILY IJIAHUPOBAHUS TTOJHOTO (haKTOPHOTO
HKCIIEPUMEHTA C MOCceNyoIell 00paboTKON MOTYYEHHBIX 3KCIIEPUMEHTAIBHBIX TAaHHBIX.

dusocopckue npodaeMbl HAYKH M TEXHUKH

VK-6.1

3Haer:
CAMOKOHTpPOJISI W CaMOpPa3BUTUA C

MCTOJHUKHU CaMOOIICHKH,

UCIIOJIb30BaHUEM MOJIX0/I0B
3I0pOBbECOCPEKECHHS; KaK
OIPEICTSITh oOpa3oBaTenbHbIC
noTpeOHOCTH u CIOCO0BI

COBEpIIICHCTBOBAaHUS COOCTBEHHOH (B

Ilepeyenb TeOpeTHYECKUX BOIPOCOB K IK3AMEHY:
1. HayudHoe TBOpuY€CTBO, €T0 CYIIHOCTh, MEXaHHU3MbI U OCHOBAHHUS.
2. CouManabHO-TICUXOJIOTUYECKHE PEANOCHUIKH HAyYHOT'O TBOPUECTBA




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
TOM  4YHclIe  TPoQecCHOHATHHOI)
NEeSATEIbHOCTH Ha OCHOBE
CaMOOLICHKHU
Ymeer: NPUMEHSTh  METOJIUKH, IlepeyeHb NPaKTUYECKUX 3aJaHMU /151 IK3aMeHAa:
[O3BOJISAIONIHE YIy4IIAT u (L. 1o xakuM HampaBlIeHUSM (BEKTOpaM) MPOUCXOIUT Mpoiiece mpodeccnoHanuzanuu’?
COXpAaHWTh 370pOBbE B MpOIECCE 2. Bo3MO>XHBI JTU HECOBNAACHUS WK MPOTUBOPEUNS MEKITY MPOIECCaMU
KESHOIATENbHOCTH;  BRIOPAaTD W npodeccuoHanu3alry U COUaIn3auy (HampumMep, NpoPecCuOHANN3M BBICOK, & TUYHOCTh
HE OTJINYAETCS 3PEJIOCThIO U COBEPILICHCTBOM)?
YK-6.2 peain3oBaTh C  HCIOJB30BAHHEM
WHCTPYMEHTOB HETIPEPHIBHOTO
00pa3oBaHMs BO3MOXHOCTH Pa3BUTHUS
poecCHOHATBHBIX KOMITETCHIIUN U
COLIMAJIbHBIX HABBIKOB
Nwmeer MPAKTUYECKU I OIIBIT: IlepeyeHb MPpAKTHYECKHUX 32JaAHUI VIS IK3aMeHa:
COBEPIICHCTBOBAHMS 1. MoryT nu npodeccrnoHanu3anus U ColraIn3anusi CTAMYIUPOBATh (TOPMO3UTH) IPYT
[I03HABATCIBHON  JIEATENBHOCTH HA mpyra? Kak nmpoucxoast npodeccuoHaIn3aIs U COIUaIN3alis B pa3Hble IEPUOJIbI )KU3HU
OCHOBE CAMOOLCHKH, CAMOKOHTDOJA YeloBeKa (I0TPYA0BOM, TPYIOBOM, HOCHeprﬂ?BOM)?
12. B x0/1e MBICTICHHOT'O CaMOaHaJIM3a MOMBITANTECh CPABHUTH Y €051 MHTEHCUBHOCTD
W OpEHIMHOB  CaMooOpasoBaHus, MPOLIECCOB MPOQPECCUOHANTMU3AINH U COLIMATU3AIUH.
VK-6.3 BBICTpanuBaTh THOKYIO
npodeccCHOHABHYIO TPAEKTOPUIO C
y4eToM HaKOIJIEHHOT O OTIbITa
npodecCHOHABHON  JEesITeNbHOCTH,
JTUHAMUAYHO M3MEHSIOIIUXCS
TpeOOBaHUN  pbIHKA  TpyAa H

CTpPaTCTruu JUIHOI'O PAa3BUTUA

YK-91 CniocoGeH noHuMaTh (pyHAaMEHTAIbHbIE IPUHLIMIIBI PA00THI COBPEMEHHBIX CHCTEM MCKYCCTBEHHOI'0 MHTEJLJIEKTA, pa3padaTsiBaTh
NpaBHJIa U CTAHAAPTHI B3AUMOAEHCTBUA Y€JI10BE€KAa U HCKYCCTBEHHOI0 HHTE/LJIEKTAa H HCI0JIb30BAaTh UX B COLMAIBHON U NPO¢ecCHOHATBHOU

ACATECJIBbHOCTH




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

OCHOBBI HAYYHOI KOMMYHHKAIUH

YK-91.1

Hcnonb3yeT HOpMATHBHO-IIPABOBYIO
0a3y, IpaBOBbIE, ITUUECKHE MTPABUIIA,

CTaHJApThl TPU PEHICHHH 337ad
HCKYCCTBEHHOT'O WHTEJUICKTA
3Haer: MIPaBOBYIO 6a3y
MH(POPMAITMOHHOTO

3aKOHOJATENIbCTBA, MIPABOBbIE HOpMa
u CTaH/1apThl B oOnactu
HUCKYCCTBEHHOI'O  HUHTEJUIEKTa U
CMEKHBIX obnacreit
VYMeer: UCHONb30BATh HOPMATUBHO-
IIpaBOBbIE JIOKYMEHTBI B  cdepe
MH(pOPMAaLMOHHBIX TEXHOJIOTHH,
UCKYCCTBEHHOIO  HUHTEJUIEKTa U
nH(pOpMaIMOHHON 0€30MacHOCTH IpU
pa3paboTKe CTaH/IapTOB,

MpaBuII

HOPM WU

MpakTuyeckoe 3aganne 1:
Haiinure Ha caiite JIUCJIUB.PY unu 6ubnuoreke PUHII, elibrary asropedeparsi mo
Balllell HAYYHOM CIELUAIBbHOCTH U MPOAHAIU3UPYUTE UX HA IIPEAMET UCIIOIb30BAHMS
HOPMaTHBHO-IIPABOBOI1 0a3bl, COOMOACHUS HHPOPMAIIMOHHOTO 3aKOHOIaTEIbCTBA. 3aaHue
2: Haiinure Ha caiite 9bC «Jlanb» wiu oudiauoreke PUHLI, elibrary crareu no Barueit
Hay4HOH crieraibHOCTH. [Ipoananu3upyiiTe apryMeHThl CTOPOH (JIOTMYECKYIO,
KPUTUYECKYIO M IICHXOJIOTMYECKYI0 apryMeHTanuio). [IporecTupyiite TEKCTH Ha HATHMYHE
napasoru3mMoB 1 copusMoB. [IpencraBpTe CBOIO TOUKY 3peHHs Ha BONPOC. B ueM npuyuHEI
MOSIBJICHUS ITOJJOOHBIX TUCKYCCUIM M YTO OHH JIAIOT HayKe?

YK-91.2

IIpoBoaut
3apEruCTPUPOBAHHBIX

MOMCK
pE3yNbTaToB
WHTEJUICKTYAJIbHON JCSITETLHOCTH H
CpEICTB
CO3JIaHUM SIXOHHBIX TMPOJYKTOB B

HHAUBUAYAJTIU3allun npu

MpopECCHOHAIBHON  JCSATEIHHOCTH
3HaerT: METOAbI BBIIIOJIHEHUS ITOHMCKA
3apErHCTPUPOBAHHBIX  PE3YIHTATOB
WHTEJUIEKTYalIbHOM JAESITENbHOCTH H

IIpakTnyeckoe 3aganue 2:
[TonroToBbTE CBOE BHICTYIUIEHHE HA BEIOPaHHYIO FPYIION TEMY

3amanue 2: Mcnons3ys Poccuiickuil MHAEKC HAyYHOIO IUTUPOBAHUS, HAWINTE HAYYHO
TEXHUYECKYI0 HH()OPMAIUIO U OLICHUTE €e.




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KoMnemeHyuu

CpEICTB WHJIMBUIyaJIU3all1U;
VYmeer: MIPUMEHSTh METOJIbI
HCCIIEN0BAHUMN pe3ynbTaToOB

MHTEJUICKTYaJIbHON JEATENbHOCTH W
CPEICTB HMHIUBUIYyaTU3alUU  IPU
CO3/1aHUU MHHOBAIIMOHHBIX
MPOAYKTOB B  Mpo¢heCCHOHATBHOM
JeSITeNIbHOCTH;

Nwmeer IIPAaKTHYECKUI OIIBIT:
WCTIOJIH30BAHUS HOPMAaTHUBHO-
MIPaBOBOM 0a3bl, TOKYMEHTOB B cepe
MH(POPMAIIMOHHBIX TEXHOJIOTHH,
UCKYCCTBEHHOTO  HHTEJUIEKTa U
MH(pOPMAIMOHHOH 06€30MacHOCTH pU
pa3paboTke CTaHJapTOB, HOPM H
NIPABUJ; BBIMOJHEHUS MATEHTHOTO
MIOUCKa npu CO3JIaHUH
WHHOBAITMOHHBIX ~ TMPOJYKTOB B
oOnactu npodeccuoHaIbHOM
ESITENLHOCTH; paboThI co
CTaHAapTaMu B obmactu
UCKYCCTBEHHOTO  HHTEJUIEKTa U
CMEXHBIX obOmacTeit

ITaTenTocmocoOHOCT

b U NOKA3aTeJIN TEXHUYECKOr0 YPOBHSI pa3padoToK

YK-91.1

Hcnons3yeT HOPMATHBHO-IIPABOBYIO
0a3y, MMpaBoOBbIE, STUUECKHE MPaBUIIA,
CTaHZApThl IIpU pELICHUU 3a1ad

Ilepeuens TeopeTHYeCKNX BOMPOCOB K IK3aAMEHY:
Uto B cebs BKiIFOYaeT popMaibHas dKCIepTr3a’?
Uto B ce0st BKIIIOUAST IKCIEPTU3A 3aIBKHU IO «CYIIIECTBY»?




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
HCKYCCTBEHHOTO uHTeIIeKTa [B kakoM citydae e€ mpoBoasT?

3HaeT: IIPaBOBYIO 6azy 'YkaxxuTe TpeOOBaHUS, IPEIBIBISEMbIC K OMIMCAHUIO H300PETCHUM.
MH(OPMAIHOHHOTO Ykaxxkute TpeOOBaHUs, IPeIbsBIsIeMbIe K popMmyie n3odpereHus u pedepary.

3aKOHOAATCJIILCTBA, IMPAaBOBBIC HOpMaA
n CTaHAapThI B obnactu
HCKYCCTBECHHOI'O

CMCKHBIX

UHTEIUICKTa U

oOacrei
YMeer: HCHoJb30BaTh HOPMATHBHO-
chepe
TEXHOJIOTHH,

MPaBOBBIE  JIOKYMEHTHI B
MH()OPMAITMOHHBIX
HUCKYCCTBEHHOTO  WHTCIUIGKTAa U

MH(GOPMAIMOHHOH 0€30MacHOCTH IpU

'YKaxuTe IOpsIIOK paCCMOTPEHUS 3asIBKM HA BhIJa4y MATCHTA.
VIcKTFOUnTENFHOE TIPAaBO HA H300pETEHHE.

[TpaBa 1 00s13aHHOCTH TATEHTOOO A IATENS.

Bupl 3KCIIepTH3bI OCTYMUBIINX 3asiBOK HA H300pETCHHUE.

CpoKu pOBEACHHUSL.

YkaxxuTe cpok IeUCTBUS MaTeHTa Ha U300peTeHne, TOBAPHBIN 3HAK, IPOMBIIILICHHBIN
oOpaserr.

Yrto Takoe MPHOPUTET N300pPETCHUSI.

YTo HA3BIBAIOT OTKPHITHEM?

Yrto Takoe 0XpaHOCIIOCOOHOCTh, MATEHTOCIIOCOOHOCTh?

Uto Ha3bIBacTCS OJTHO3BCHHON ¥ MHOTO3BCHHOMN (hOPMYIIOi M300peTeHus?

YK-91.2

pa3paboTKe ~CTaHIapToOB, HOPM U [ Ipy3HaKK paLMOHAIN3ATOPCKOTO MPEAJIOKECHUS.
IIpaBUII MexayHapoIHasi MaTEHTHAs! CUCTEMA: NTAPHKCKas MATEHTHAs] KOHBEHIUS.
JlaiiTe XapaKTepHCTUKY MEXIyHapOAHOH nmaTteHTHOH kinaccudukannu (MIIK).
'YKakuTe, 4TO OTHOCUTCSI K 00BEKTaM N300pETCHHUS.
'YKaxuTe BUJbl NIATEHTHOW TOKYMEHTAIH.
UTo MOHMMAIOT IO JIMLIEH3UEN, JIMLIEH3HOHHBIM JJOTOBOPOM?
'YuyeOHas 3asiBKa Ha U300peTeHne
IIpoBoaut MIOMCK npena
3apETUCTPUPOBAHHBIX pe3ysIbTaToB YV C1oBUS TATEHTOCIIOCOOHOCTH H306peTeHHI>i (KpI/ITepI/II/I ((H306peTaTeJ’ILCKHI>i YPOBCHB»

HHTCJ’IJ’ICKTy&HBHOﬁ JACATCIIBHOCTH H

CPEeICTB HMHAMBUAYATU3ANUH  TPU
CO3/IaHUU WHHOBAIIMOHHBIX
MPOAYKTOB B  MpOQeCCHOHATHHON
NEeSATeTbHOCTH

3Haer: MCTOAbI BBIIIOJJHCHHA ITOHMCKaA
3apCTUCTPUPOBAHHBIX PE3YJIbTATOB

«[TpombITIIIEeHHAss TPUMEHUMOCTBY, «MupoBas (aOCOTOTHAS) HOBU3HA TEXHHYECKOTO
[PELLIEHUS»).

'YKakuTe ycioBUs MaTEHTOCIIOCOOHOCTH N300PETEHHUS.

'YKaxuTe 11e7b MPOBEICHHS MATCHTHBIX UCCIICIOBAHUM.

Yro mpemycMaTpuBaeT MOHATHE (TPEOOBAHNE) «ETUHCTBO H300PETCHHS.

Tect ns ayauTOpHOTO KOHTPOJst No2




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HHTCJIJICKTy&JILHOfI JACATCIIbHOCTH U

CpElCTB WHJIMBUIyaJIU3all1H;
VYwMmeer: MIPUMEHSTh METOJIbI
HCCIIEN0BAHUMN pe3yabTaToB

UHTEJUJICKTYalIbHOM JIEITeIbHOCTH U
CPEICTB  WMHIWBUIYyaTU3alUU  TPU
CO3JaHUH MHHOBAI[MOHHBIX
MPOAYKTOB B  Mpo¢eCCHOHATBHOM

NEeSATEIbHOCTH;
Nwmeer IIPAaKTHYECKUI OIIBIT:
HCIIOJIb30BaHUS HOPMAaTHBHO-

MIPaBOBOM 0a3bl, TOKYMEHTOB B cepe
WH(POPMAIIMOHHBIX TEXHOJIOTHH,
UCKYCCTBEHHOTO  HWHTEIUIEKTa U
nH(OPMaIMOHHON 0€30MacHOCTH MpHU
pa3zpaboTKke CTaHAApTOB, HOPM H
MPaBUJ, BBIMOJIHEHUS TATCHTHOTO
IIOUCKa npu CO3JaHun
MHHOBAIITMOHHBIX IMPOAYKTOB B
o0nactu npoecCuoHaIbHOM
JIeITEIEHOCTH; paboThI co
CTaHJapTaMH B obiactu
UCKYCCTBEHHOTO  UWHTEIUIEKTa U
CMEKHBIX 00nacTei

HpOH3BO}1CTBeHHaH NMPaKTHKA, NPpeAAUIITIOMHAA MPAKTUK

a

YK-91.1

Hcnonp3yeT HOpMaTHBHO-IIPABOBYIO
0a3y, MMpaBoOBbIE, 3TUUYECKUE MPABUIIA,

Teopernyeckne BONpPOChI
-mabopaTopHOe 000pyI0OBaHHE




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

CTaHdapThl HOpHd PCIICHHUU  3aJdad

UCKYCCTBEHHOT'O MHTEIUICKTA
3Haer: PABOBYIO 0azy
MH(POPMAITMOHHOTO

3aKOHOJATEIbCTBA, MPABOBBIE HOpMA
u CTaHJapThl B obnacTu
UCKYCCTBEHHOI'O  HHTEJUIEKTa U
CMEKHBIX obnacreit
YMeer: HUCHoJb30BaTh HOPMATHBHO-
NpaBOBbIE JOKYMEHTHI B  cdepe
MH(POPMAIIMOHHBIX TEXHOJIOTHH,
HCKYCCTBCHHOI'O HHTCIIJICKTAa n
MH(pOPMAIIMOHHOHN 06€30MacHOCTH pU
pa3paboTke CTaHJapTOB, HOPM H
IpaBUI

-TCXHUYCCKNEC PCKOMECH AU
-CUCTEMA MCHCIP)KMCHTA Ka4yCCTBa

YK-91.2

[IpoBoaut MIOUCK
3aperuCTPUPOBAHHBIX  PE3YJIbTATOB
MHTEJJIEKTYaJIbHOM JESITeTbHOCTH U
CPEICTB WMHIWBUIYyaIU3alUuu  [pHU
CO3/1aHNNU VMHHOBALIMOHHBIX
IPOAYKTOB B  Mpo¢ecCHOHATbHON
JESTENHOCTH

3HaeT: METO/bI BBINOJIHEHUS IOUCKA
3aperuCTPUPOBAHHBIX  PE3YJIbTATOB
MHTEJJIEKTYalIbHOM JAESITeTbHOCTH U
CPEICTB WMHIVBUAYaIU3alIH;
YmMmeer: MIPUMEHSATH METO/bI

IIpakTH4eckoe 3a1aHue
O0paboTka 1 cucTemMaTu3anus GakTUYECKOro U JIUTEPaTypHOTrO MaTepuana




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HCCIIEN0BAHUMN pe3ynbTaToOB
WHTEJUICKTYalIbHON JESITeTbHOCTH H
CPEICTB HMHIWBUIyaTU3allUd  IPH
CO3/IaHUU WHHOBAIIMOHHBIX
MPOAYKTOB B  Mpo¢eCCHOHATBHOM
JeSITeNIbHOCTH;

Nwmeer MPAKTUYECKHA OTIBIT:
UCIOJIb30BaHUS HOPMAaTUBHO-
MIPaBOBOM 0a3bl, TOKYMEHTOB B cepe
MH()OPMAITMOHHBIX TEXHOJIOTHUH,
HUCKYCCTBEHHOTO  WHTCIUIGKTAa U
nH()OPMAMOHHON 0€30MaCHOCTH TIPH
pa3zpaboTKke CTaHAApTOB, HOPM H
MPaBWJI; BBHIMOTHEHHsS] MAaTEHTHOTO
MOKCKa npu CO3/IaHUU
WHHOBAIIMOHHBIX  TPOAYKTOB B
obnactu npodeccuoHaIbHOM
JESITENLHOCTH; paboThI co
CTaHJapTaMu B obnactu
HUCKYCCTBEHHOTO  WHTCIUIGKTAa U
CMEXHBIX 00JyacTei

OBHIEITPO®ECCUOHAJIBHBIE KOMITIETEHIINU

OIIK-1 — Cnoco0eH pemiaTh NPOU3BO/ACTBEHHbIE U (MJIH) HCCJIE0BATEIbCKHE 321241, HA 0CHOBE (PYHJAaMEHTAJIbLHBIX 3HAHUI B 00J1aCTH

MeTaJLIypIruu

Hpmc.ﬂazmaﬂ TCPMOANHAMHUKA U KHHCTHUKA

OIlK-1.1

3HaeT: Kak periarhb
npodecCuoHAIBHBIC 32/1a41 B

IIpuMepHBbIii NepedYeHb TEOPEeTHYECKHX BOIIPOCOB /IJIsl 3a4eTa:
1. Posb mporieccoB ropeHus B mpoueccax Nporu3BOJCTBA YUEPHBIX U LIBETHBIX METAJIIIOB.
2. TepMoaMHAMKKA KaK Hay4yHasi OCHOBA AHAJIM3a PABHOBECHOTO COCTOSIHMSI IIPOLIECCOB




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

00J1acTU METAJUTypTUH U IPOLIECCOB
METaUI000pabOTKH, UCTIONb3YS
¢byHIaMeHTalbHbIEC 3HAHUS; (PU3HKO-
XUMHAYECKHE OCHOBBI aIIUTUBHOTO
MIPOU3BOCTBA

O B~ B W

N B~ WD N —

1.
MeTajula U LUIaKa.
2.
3.
4.
CTaJIN.
S.

TOPEHMUS.

. Koncranra paBHOBecHsI peakiinii TOpeHUs ra3000pa3HOTo, )KHIKOTO ¥ TBEPOT0 TOTLINBA.
. TepmoarHaMuKa peakiuii ropeHusi ra30B (MOHOOKCH/IA YTIIepo/ia, BOJOPOIA).

. TepmoHamMuKka peakiiuy BOJISIHOTO rasa.

. Tepmonunamuka peakuuu benna-bynyapa.

. O01IHMe 3aKOHOMEPHOCTH OKUCIICHHSI METAJUIOB M BOCCTAHOBIICHHS OKCHJIOB.
. YIIpyrocTs AUCCOLUAIIMNA OKCHIOB.

. KocBeHHOE BOCCTaHOBIICHHE OKCHJIOB JKee3a.

. [IpsiMoe BoccTaHOBIIEHHE OKCHJIOB JKeNe3a.

. BoccranoBnenue okcu10B U3 pactBopa.

. BoccranoBneHne OKCHIIOB ¢ TIEpEX0I0M METalla B PacTBOP.

OO01re 3aKOHOMEPHOCTH OKUCITUTENFHO-BOCCTAHOBUTENILHBIX MPOLIECCOB C YYaCTHEM
OKkWuCIIeHre-BOCCTAHOBIIEHHE MapraHiia u ¢pocgopa mpu BHITUIABKE CTaJIH.
PaBHOBecue peakiiuii OKUCICHUS yIiepo/ia IPH BBITUIABKE CTAIH.

TepMoanHaMuKa npoiiecca riry0oKkoro 006e3yriepokuBaHusl METala Py BhITLIaBKE

KuneTnka 06e3yriaeposkuBaHus

OIIK-1.2

VMeer: Biagerp  CcrocobaMm U

npueMamMun peICHUA
HUCCICI0OBATCIIBCKHUX 3aga4 B

MIPEIMETHOM 00JIaCTH METaTypruu U

METaI000padOTKH; aHAJTU3UPOBATH
Y CUHTE3UPOBATh IAHHBIE O COCTABE U
MHUKPOCTPYKTYype U3JIeNuH,
MOJIy4aeMbIX TN TUBHBIMH

TEXHOJIOTUAMU

Pemurhb NMPpaKTHIECCKOEC 3alaHHuE:

PaccunTarh ropeHue TBEPIOro TOILINBA C DJIEMEHTHBIM aHAJIU30M Ha CYXYI0 MACCy:
1) Onpenenuts HEOOXOIUMBIN 00BbEM KUCIIOPOJIa Ha TOPEHUE TBEPJIOrO TOIINBA,
2) OnpenenuTh coCTaB U 00bEM MPOAYKTOB TOPEHUS TBEPAOTO TOIIINBA;

3) Onpenennuth KaTOPUMETPUUYECKYIO TEMIIEPATYPy FOPEHUS TBEPAOTO TOIUINBA.




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
OIIK-1.3 IIpuMep NpaKTHYECKOTO 3a1aHUA:
2. Ananu3 $a3oBOi quarpaMmbl JBYXKOMIIOHEHTHBIX CUCTEM. BBIYEpTUTE AUarpaMMy
COCTOSTHUS cCCTeMbI ZI' - V B KOOpuHATaxX TeMIepaTypa-cocTaB ( B MACCOBBIX MPOIEHTAX).
/Inarpamma npuBenena (puc.).
NmMeer npaKTHYeCKuii omprr: @ YKaszarh, €CTh JIM B CUCTEME XMMUYECKHE COCAMHEHHS, UX YHCIIO, XapaKTep IUIaBJICHNUS,
XUMHUYECKHUM COCTaB U MpocTeniine GopmyIb.
MIPUMEHSITh byHIaMeHTalbHbIE .
0) OTMETUTh TUHUH TUKBUyCA, conuayca. OnpeaenuTs N0 YCTOMYUBOCTH (as.
MEXIUCUUIIMHAPHBIE 3HAHUA IS

pelieHus 3a1a4 B 1poecCUOHaIbHON
NEeSATEeILHOCTH; BBIOOpA MaTEpHAJIOB
AJd aAIMTUBHOrO IHpPOU3BOJACTBA B

3aBUCHUMOCTH oT CBOIICTB,
MPEIbABIAEMbIX K TOTOBOM
MPOAYKLIUH

B) YKa3arb, €CTh JI B CHCTEME JIJMHUN O€3BApUAHTHBIX PAaBHOBECHI, U KAKUM TeMIIEpaTypam
OHU OTBEYAIOT.

OnpeaenuTs COCTaBbl PABHOBECHBIX (ha3 M HANMCATh yPaBHEHUS IPEBPAILICHHIH,
MPOTEKAIOIIMX IPU OTBOJIE TEIUIA MIPH KaXI0W M3 YKa3aHHBIX Ha TUarpaMMe TeMIeparypax,
OTBEYAIOIINX Oe3BapUaHTHBIM PAaBHOBECHSIM.

r) IIpocnenuTs 3a u3MeHeHHeM (ha30BOr0 COCTOSIHUS CIUIABOB, cojepxkamux S5 u 40%
BerecTBa V COOTBETCTBEHHO MpH MoHMkeHn: Temmeparypbl oT 20000C xo 5000C. )
1300pa3uTs (crpaBa OT JUarpaMMsl ¢ OJMHAKOBBIM MacIITaboM IO TeMIepaType)
CXEMaTHYECKUI BU]I KPUBBIX OXJIAXKICHHS STHX CILIABOB (MacmTad Mo OCH BPEMEHH
npou3BoJieH). €) PaccunTarh Maccy »kuakoi ¢a3bl U KoITMUecTBa BeulecTBa V B HEl, eciu
oOmras Mmacca cuctemsl 14 xr, remneparypa 1400 0 C, a cymmapHoe conepxkanue V B cMecu
ba3 70%.

ANIMTHBHDbIE TEXHOJIOTHH B METAJNJTYPIrumn

OIlK-1.1

3HaeT: Kak peuarb
npodeccuoHaIbHbIE 331241 B
00J1aCTH METAJUTYPrUH U IPOLIECCOB
METaI000pabOTKH, UCIIONB3YS
(dbyH1aMeHTalIbHbIE 3HAHUS; PUBNUKO-
XUMHYECKHE OCHOBBI aITUTUBHOTO
IIPOU3BOJICTBA

Ilepeuens TeopeTHYECKHX BOMPOCOB K 3a4eTy:
1. Meronb! puHUIIHON 00paboTKM MoJenu HareyaTaHHOH Ha 3D — npunTepe;
2. TexHonoruueckre 0COOEHHOCTH Pa3IMYHbIX CIIOCOOOB MeYaTH;
3. Hacrpoiika u kanubpoBka 3D — nmpunrepa;
4. lenenue STL monenu Ha ciaon. OCOOCHHOCTH M OCHOBHBIC CBOMCTBA,;
5. B3aumMocBs3b KauecTBa MPOTOTHUIIOB M TEXHOJIOTHYECKUX MTapaMeTpoB Mpoliecca
BEIPAIBAHUS;
6. Marepuainsl, npumenstonuecs a1 3D — neyatu no rexHonoruu SLS;
7. Marepuainsl, npumenstomuecs 111 3D — meyatu o trexnonorun BPM;
8. Marepuaibl, npumenstomuecs st 3D — neyatu mo texHonoruu MIM;

0. Marepuaisl, mpumenstontuecs st 3D — meyatu mo TexHosorun SLT;
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10. Matepwuaisl, npumenstomuecs 11 3D — neyatu o texnonoruu FDM,;
11. CpaBHUTENBHBIN aHATH3 TEXHOJIOTUN aIMTUBHOTO MMPOU3BOJICTBA U 0OPAOOTKHU HA
crankax ¢ UITVY;
12. O6nacT MpUMEHEHHS U3IENINH, CO3AaHHBIX MIOCPEICTBOM A IMTUBHBIX TEXHOJIOTHIA;
13. ®u3nK0o-XMMHUUYECKHE CBOMCTBA MaTepHAIIOB, IpuMeHstomuxcs npu 3Dnedaru;
14. YnpaBienue aJjiIMTUBHBIMU TEXHOJOTUSMU: CIIOCOOBI U PUEMBI;
15. IlepcnieKTUBBI pa3BUTUS aJINTUBHBIX TEXHOJIOTHIA;
16. OcobenHocTu 00CITyKUBaHUSI 00OPYIOBAHMSI, OTHOCSIIETOCS K aJITUTUBHBIM
TEXHOJIOTHSIM;
17. O01ue 3Tansl NoNIy4eHUs U3AEIUH JUIsl BCEX TEXHOJIOTMM aJINTHBHOTO IPOU3BOJCTBA
OIIK-1.2 YMeer: Biamerb cnocobamMu U IIpakTHYeckue 3a1aHuUsI:
pHeMaMu pemens |1- [IpoBecTH CpaBHUTENBHBIN aHAIM3 PA3IMYHBIX CIOCOOOB MEYaTH;
HCCIIeI0BATEIbCKIX 3a1au g [2- [Ipennoxuts cucremy OLEHUBAHHA Ka4eCTBa MPOYKLHH, MOJIy4eHHOM criocobom SLS
MpeIMETHOM 001acTh METaJUTypruu U (BPM, MIM, SLT, FDM) — newarei;
3. CriporHo3upoBaTh JAe(eKThl, MOTydeHHEe KOTOPBIX BO3MOXKHO mpu SLS (BPM, MJIM,
MeTan1000paboTky; aHAaTH3HPOBATH SLT, FDM) — nevatsix, a Takke MEPONPHSITHS 110 UX YCTPAHCHUIO;
1 CHHTC3UPOBATDh IAHHBIC O COCTABC U 4 Pa3paboTaTh MEPONPHUATHS 110 ONTHMHU3AIMH Tiporiecca neyatd (SLS, BPM, MIM, SLT,
MHUKPOCTPYKTYPE uszienuid, FDM), criporuo3upoBaTh H3MEHEHHE TEXHUKO-DKOHOMHYECKUX MOKa3aTesel mpolecca;
MOJIy4aeMBbIX anauTHBHBIMH 5. Pa3paboTare nomnraroBbie MEpONpHUATHS 110 UCHOIb30BAHMIO HOBBIX MaTepHaioB s 3D —
TEXHOJIOTUSIMU [ICHATH.
OIIK-1.3 Nwmeer MIPaKTUYECKUI OIbIT: | 3ajaHMA Ha pelleHue 32/1a4 U3 NPo(decCHOHAIBHOI 00/1aCTH, KOMILIEKCHbIE 3aIaHUS
TIPHMEHSATE dynmaMeHTanBHEIE [IpenonaBaTens BeIAAET oOydaromemMycst 4yepTéx u3aenus (cMm. npumep, puc. 1). ITo

MEXIUCUUIUIMHAPHBIE 3HAHUS JJiA
pelieHus 3a1a4 B mpoheCcCUOHATBHOM
NeSATETLHOCTH; BBIOOpA MaTEpPHAJIOB
AJId  aAJIUTUBHOIO IPOU3BOJCTBA B
CBOMCTB,

3aBUCHUMOCTH oT

MMPEABABIACMBIX K TOTOBOM

MPOYKIIMHA

YePTEIKY U3ISITHAS O0YIAFOIIANCS

1. Beibupaet cmocob nevatu ¢ moJHbIM 000CHOBaHHEM CBOETO BBIOOPA;

2. OnuchIBaeT TEXHOJIOTUYECKUH MTPOIECC TPOU3BOICTBA U3ACIIHS;
3. Yka3pIBaeT MoJ0KEHUE MPOTOTUIA HAa pabodeM CTOoJie MPUHTEPA, a TAKKe 000CHOBBIBAET
CBOI1 BBIOOP B BUJIE CPABHUTEIBHOTO aHAIN3a JJOCTOMHCTB U HEAOCTATKOB Pa3UIHBIX
MMOJI0KEHUM J€TaIu Ha CTOJIE TPUHTEPA;
4. BeiOupaetr matepuan Jisl me4aTH, UCXO/s U3 TPeOOBaHUM: KaueCTBO MOBEPXHOCTH,
ce0eCTOMMOCTh, CEpUHHOCTD TTPOU3BOJICTBA H T.].
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OIIK-2 — Cnocoden pa3padaTbiBaTh HAYYHO-TEXHHYECKYI0, TPOEKTHYIO H CJIYKeOHYIO IOKYMEHTANMIO0, 0(pOPMIISITH HAYYHO-TeXHHYECKH e
0T4YeThl, 0030pbl, My0JHKAILINH, PeLIeH3HH

MeTomoJiorusi 1 MEeTOAbI HAYYHOI'o UCCJTECTOBAHUSA

OIlK-2.1

3Haer: IpaBuIIa oopmiieHus

HAaYYHO-TCXHUYCCKUX OTUYCTOB,

0030poB, MNyOJMKalUH, peLeH3ui;
Kak  pa3paOaTbIBaThb  BCE  BHJBI

HAaYYHO-TEXHUYECKOM,
KOHCTPYKTOPCKOH,  MPOEKTHOM

n

TEXHOJIOTHYECKON JIOKYMEHTAIUH,

HEo0XoAuMon

(G YHKIIMOHUPOBAHUS
MIPOU3BOJICTBEHHBIX  IPOILIECCOB
obnacTu METaJUTypruu
METauI000paboTKH

JUIA

B
n

ITepeyennb BOPOCOB /1 MOATOTOBKH K 324€TY:
1. Hay4ynsble moAXObl ¥ UX POJIb B BBIIIOJHEHUH HAY4YHBIX UCCIICIOBAHUMN.
2. Ilopsinok popmMHUpoBaHuUs 1IeTU U 33]ja4 HAYYHOTO UCCIIE0BAaHUS.
3. ®opmynupoBKa 00BEKTa U MPeIMETa HAYYHOT'O UCCIIEOBAHUSI.
4. O61as XxapakTepuCTHKA SMITUPUKO-TEOPETHUECKUX METOA0B HCCIIEeI0OBaHMUS.
5. O01mas xapakTepuCcTUK
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OIIK-2.2

YmMmeer:  pa3pabarbiBaTh ~ HaydHO-
TEXHUYECKYIO, MPOCKTHYIO u
CITyXeOHYI0 JIOKYMEHTALIUIO0 ;
COCTaBIISAITh U O(GOPMIISITH Hay4HO-
TEXHUYECKHE OTYETHI, BBITIOJIHSITh
TpeOOBaHUS ~ HOPMOKOHTPOJISL IO
pe3yiabTataM IPOU3BOJCTBEHHOH H
HCCIIEIOBATEIBCKON JACATEIbHOCTH

IIpuMepHBbIii epeyeHb TeM ISl MPAKTHYECKUX 3aHATHH
1. IlpoBectu 0HOGAKTOPHBIN TUCTIEPCHOHHBIN aHAIN3.
2. [IpoBecTr 4aCTOTHBIN aHAIIN3.

OIIK-2.3

Nwmeer IIPAaKTHYECKUI OIIBIT:
oopmienuss 0030pOB M HAYYHBIX
nyOJIMKaui; BBINOIHITH  0030pPHI
HayYHO-TEXHHYECKOH uHpopMamu
pa3IMYHBIX KaTeropuii,
MOATOTAaBIUBAThE  NyONMKAIMK U
pereH3nu o TEMaTHKe
MpopECCUOHAIBHONU NIEITETLHOCTH B
o0nactu METaJLITypruu u
METaI000padoTKU

IIpumep HHAMBHUAYATHHOIO 3a/1aHUS:
1. HccnemoBaTh CTAaTUCTUYECKUMHU METOJAMH MacCUB JAaHHBIX, CIEIATh
COOTBETCTBYIOIINE BBIBOJIBI.

ITaTenTocmocoOHOCT

b U N0KA3aTeJIM TEXHHYECKOr0 YPOBHS pa3padoToK

OIIK-2.1

3Haer: IpaBuIIa oopmieHus
HayYHO-TEXHUUECKUX OTYETOB,
0030poB, TyONMUKAIMi, pEIEeH3UH;
Kak  pa3pabaTeiBaTh  BCE  BH[BI
Hay4YHO-TEXHUYECKOH,

KOHCTPYKTOPCKOM,  IIPOEKTHOM U
TEXHOJIOTUYECKOH  JJOKYMEHTAllUH,

IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3AMEHY:
CTpyKTypa 1 OCHOBHBIE NOJI0keHUs [laTenTHOTO 3aK0Ha POD.
[IpuBenuTE CTPYKTYpPY 3asBKM Ha Bblauy MaTeHTA.
IABTOpPCKOE TIPaBO BJIAJICTBIIEB HHTEIIEKTYATbHOW COOCTBEHHOCTH: aBTOP U300peTEHN S,
MMaTeHT000 1aJaTeb.
Kakoe UCKITI0OUNTEIFHOE MPABO MPUHAJIEKAT MTATEHTO00Ia1aTelt0?
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OIIK-2.2

KOMnemeHyuu
HE00X0AUMOMH ISt

(GYHKIIMOHUPOBAHUS

MIPOU3BOJICTBEHHBIX ~ MPOIIECCOB B

obnacTu METaJUTypruu u

METaI000padOTKH

VYmeer:  paspabarbiBaTh ~ Hay4HO- Ilepeyens TeopeTHYECKUX BOMPOCOB K IK3AMEHY:
TeXHUUECKYIO, IPOCKTHYIO 1 [1TO OTHOCHTCS K IPOMBINUICHHOW COOCTBEHHOCTH?

CITyKeGHyIo JIOKYMEHTAITHIO : XapakTepucTUKa N300PETEHHS.

COCTaBIISAITh U O(GOPMIISITH HAay4HO-

TEXHUYCCKUEC OTYCTBI, BbIIIOJHATH

TpeOOBaHUS  HOPMOKOHTPOJSL IO
pe3ysibTaTaM INPOM3BOACTBEHHOM W

HUCCIIeA0BATEIbCKON IEATEILHOCTH

OO0s13aHHOCTH U IIpaBa JHUILEH3Uapa.

O0s13aHHOCTH U IIpaBa JUIEH3UAaTa.

Bupl MaTEHTHBIX UCCIIEI0BAaHUN: NATEHTHBIN MOUCK - TEMaTUYECKUH, UMEHHOM,
HYyMEPALMOHHBIN.

Tect a5 ayauTopHOro KOHTpost Nel

OIIK-2.3

Nwmeer MIPaKTHYECKUI OIIBIT:
opopmiieHHsT 0030pOB U HAy4YHBIX
0030pbI

uH(popManun

MyOJIUKanui;  BBINOJHATH
Hay4YHO-TEXHUYECKON
pa3IMnYHBIX

MOJIrOTaBIMBaTh  MyONMKaMU U
pereHsun o TEMaTHUKe

npodeccHoHALHON eATeThHOCTH B

KaTeropui,

o0nactu METaJLTypruu u

MEeTaI000padoTKU

Ilepeyens TeOpeTHYECKUX BONPOCOB K IK3aMEHY:
OxapakTepu3yiiTe HOBU3HY U300pETEHUS.
OxapakTepu3yiTe H300peTaTeabCKiil ypoBeHb H300peTeHUs.
OxapakTepu3yiTe MPOMBIIUICHHYIO TPUMEHUMOCTh U300PETCHHUS.
[IpuBenuTe ycaoBUs IPEKPAILIECHUS JEMCTBHS IATEHTOB.
'Ykaxkute TpeOOBaHUs, IPEIBIBISIEMbIE K ONIMCAHUIO U300PETEHUS.

ITaTeHTHBIN IOUCK

OIIK-3 — CnocofeH y4acTBOBATH B YIIPaBJIeHUH NPO(eccHOHAIBLHOM 1esITeJIbHOCTBIO, HCTI0/Ib3Ysl 3HAHUA B 00/1aCTH CHCTeMbI MeHeIKMEHTA

Ka4yeCcTBa

MeHeqKMeHT KadyecTBa

OIIK-3.1

3HaeT: KaK aHAJIM3UPOBATh IPUYHUHBI

‘ I[Iepeyenb BONIPOCOB il MOATOTOBKU K audd. 3a4ery:
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BO3HUKHOBEHUS Opaka u
HECOOTBETCTBYIOLIEH IIPOIYKLIUU HA
OCHOBHBIX U BCTIOMOT'aTeIbHBIX
OTepaLUAX TEXHOIOTHUECKUX
MPOIIECCOB IMPOU3BOJICTBA
METaIONPOIyKIIUHU ITHPOKOTO
Ha3HAYCHUS; KaK MPOU3BOIANTH
TIOUCK, aHAJIN3 U CHHTE3
uHbopManuy a7 pa3paboTKu U
MPUHATHUS PEIICHUH MTPU TPOBEICHUH
HAYYHBIX UCCIICIOBAaHUN U
OCYIIECTBIICHUS IIPO(hecCHOHATBHON
JesITeIbHOCTH B 00J1aCTH
METAJUTYPIHH U METAII000paboTKH

1. OnbIT IpUMEHEHNA U PA3BUTHUS CUCTEM MEHEIKMEHTA KaueCTBa.

2. SInoHCKKEe METO/Ibl YIIPaBIEHUS Ka4eCTBOM. J[eMuHT.

3. Cozanue, BHEIPEHHUE U COBEPIICHCTBOBAHUE CUCTEMbI MEHEDKMEHTA Ka4eCTBa COINIACHO
rpeboBanusiM crannaptoB 1ISO cepuun 9000.

4. Ilopsinok co3aaHus CUCTEMBI MEHEIKMEHTA Ka4eCTBa.

S. Kimaccugukarysi, BUIbI 1 CXEMBI ITPOIIECCOB OPTraHU3aIMN, METO/IbI YIIPABICHUS HMU.

6. Pa3zButre cucrem kauectBa B CCCP. 7. OnbIT ynpaBieHus: Ka4eCTBOM 3a pyOexoM
(CLIA, I'epmanust, @panuus, AnoHus).

OIIK-3.2

YMeeT: NpUMEeHATh 3HaHUsI B 001acTh

MCHCIPKMCHTA KadueCTBa JJIA
peuieHud IIPOU3BOACTBCHHBIX 3aJday

Ha NPEANPUATHIX METAJUTyprHYeCKOn

oTpaciu; UCII0JIb30BaTh
npodeccHOHaIbHbBIE  3HAHUS  JUIA
CpaBHEHUS, KJ1accupuKaluu u
npeoOpa3oBaHus uHbopMaluuy,
HEO00X0IMMOM TUTSt
COBEPIICHCTBOBAHMS OCHOBHBIX U
BCIIOMOTATENIbHBIX ornepanui
TEXHOJIOTHYECKUX IIPOLIECCOB
MPOU3BOJICTBA  METAJUIONPOIYKIIUU

Ilepeuenb NpuMepHBIX NPAKTHYECKUX 32 IAHMIL:
'TeMbl 10KJIa0B:
1. Cucrema KOHTpOJIS KauecTBa
2. OCOOEHHOCTH OpraHU3alMi TEXHUYECKOTO KOHTPOJIS MaTepHuajIoB Ha
MaIIMHOCTPOUTENBHBIX MPEITPUITHSIIX
3. CnennanusupoBaHHble noapasaenenus OTK:
4. Ilopsiiok mpoBeaEHUS BXOAHOTO KOHTPOJIS KauecTBa MaTepralioB Ha
MaIIMHOCTPOUTENBHBIX IPEAIPUITHIX
5. CraTucTudeckre MeTo 1bl KOHTPOJIS Ka4eCcTBa MPOIYKIIMHU B MAITUHOCTPOECHUHN
6. TexHOIOrnYECKUH POIIECC KOHTPOJIS Ka4eCcTBa
7. MeTouKa BXOJJTHOTO KaueCTBa KOHCTPYKIIMOHHBIX MaTepHalIOB
8. KOHTpOJIb TeOMETPUUECKUX PA3MEPOB U TOBEPXHOCTU
9. KoHTpOJIb XUMHUYECKOTO COCTaBa
10. Meroab! KOHTPOJIE OCHOBHBIX MEXAHUYECKUX CBOMCTB

11. MeToibl KOHTPOJISI TEXHOJIOTUYECKUX CBOVICTB
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LUIUPOKOTO Ha3HAYCHUS 12. KoHTpoJib MeTalIa Ha OLIECHKY MaKpPOCTPYKTYPbI

13. Buasl gepeKToB MakpOCTPYKTYpHI

14. Knaccudukanus 1 orieHKa YeThIPeX BUIOB JIMKBAIIUH

15. JledekTol, 0OHApyKMBAaEMbIE B H3JIOMaX

16. Bunpl 1edekToB B U3710Max

17. MeTouka KOHTPOJISI KaueCTBa MMOKOBOK

18. IIpoekTupoBaHKE TEXHOJIOTHYECKOTO IIpoliecca ropsiueii 00paboTKU JaBICHUEM
19. MeTonp! onpeneneHus XUMUYECKOTO COCTaBa CTaJId

20. MeTtoapl onpeaeneHuss BHyTPEHHUX AePEKTOB U 3arpsi3HEHHOCTH MeTala
21. MeToapl KOHTPOJIS IO BBISIBJICHUIO BHEIIHUX JAC(EKTOB

22. IlpyHIUIIBI KOHTPOJISI TEOMETPUYECKHUX JIEMEHTOB ITOKOBOK

OIIK-3.3

Nwmeer MPaKTUYECKU I OTIBIT: Ilepeyenb BonpocoB 1Jist NOATroTOBKH K Audd. 3auery:
paspabateiBath  MeponpusaTus 1o |1 FKIII — )KU3HEHHBIH LUK IPOLYKIHUH.

2. OneHka CHCTeMbl MCHEPKMEHTA KaueCTBa.

3. MeToabl 1 MHCTPYMEHTHI YIIPABIICHUSI KAYECTBOM.

4. JlIokyMeHTalusi CHCTEM MEHEKMEHTa Ha YPOBHE MPEITPUSATHS.

5. CoBpeMeHHbIE CUCTEMbI MEHEKMEHTA KaueCTBa U METO/bI MOBBIIEHUS Y3(PHEKTUBHOCTH
npodeccuoHaIbHBIX ~ 3HaHMM U opraHusaumi.

COBCPHICHCTBOBAHHIO CHCTCMbI
MCHCIXKMCHTA KadyeCcTBa C
HUCITIOJIB30BaHUAM

pOn3BOACTBCHHOI'O OIbITa B 6. DyHKIMHU yIIPABJICHUS KAUECTBOM.
obnacTu METaJUTypruu "
METaI000paboTKH; IIPUMEHSITh

CYLIECTBYIOIIME METOI0JOTHYECKUE
MOAXONbl Ul  CTPYKTYpHUPOBAHUS,
CHUCTEMaTHU3alllH, XpaHeHus u
nepenayn MHQOpMaIK, TpeOyemoi
JUIS  pelleHUs LIMPOKOro CIIEKTpa

3a1a4 B HpaKTquCKOﬁ JACATCIBHOCTH

Hp0H3BOI[CTBeHHaH NMpPpaKTHKa, IPOCKTHO-TEXHOJOITHYIECCKadA IPAKTHKA

OIIK-3.1

3HaeT: KaK aHaIM3upoBaTh npuiurHbl [[lonck, anamu3 1 00paboTka MoSy4eHHOH HH(OpMAIMK TPU TPOXOKICHUHU MPAKTHKH
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BO3HUKHOBEHUS Opaka u
HECOOTBETCTBYIOLIEH IIPOIYKLIUU HA
OCHOBHBIX U BCTIOMOT'aTeIbHBIX
OTepaLUAX TEXHOIOTHUECKUX
MPOIIECCOB IMPOU3BOJICTBA
METaTIONPOIYKIIUU IIHPOKOTO
Ha3HAYCHUS; KaK MPOU3BOIANTH
TIOUCK, aHAJIN3 U CHHTE3
uHbopManuy a7 pa3paboTKu U
MPUHATHUS PEIICHUH MTPU TPOBEICHUH
HAYYHBIX UCCIICIOBAaHUN U
OCYIIECTBIICHUS IIPO(hecCHOHATBHON
JesITeIbHOCTH B 00J1aCTH
METAJUTYPIHH U METAII000paboTKH

OIIK-3.2

VYMeer: npUMeHATh 3HaHUs B 00J1acTh
MEHEJKMEHTa KadecTBa JUIS
penieHuss NPOU3BOACTBEHHBIX 3a]a4
Ha NMPEAIPUATUAX METaJUTyprHYECKON

oTpaciu; UCIIOIb30BaTh
npodeCCUOHANbHBIE ~ 3HAHUS  JUIS
CpaBHCHHS, Kiaccu(uKanuu u
npeoOpa3oBaHus UHpOpMaIInH,
HEOOXO0IUMOI JUISt

COBCPUICHCTBOBAHUSA  OCHOBHBIX H
BCIIOMOT'aTCIBHBIX onepaum‘/'l
TEXHOJIOTHYECCKHUX IIponEeCcCoB
IIPOU3BOJCTBA MCTAJJIOTTPOAYKIINHN

[Tpumenenue ['OCT, ctanAapTOB NPU MPOU3BOICTBE UCCIETYEMOMN MPOAYKIIUU
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IIUPOKOTO HA3SHAYCHUA

OIIK-3.3

Nwmeer MIPAaKTUYECKUI OIIBIT:
pa3pabaTbIBaTh  MEpONPUATHS IO
COBEPIICHCTBOBAHUIO CHCTEMBI
MEHEKMEHTA Ka4yecTBa c
UCIIOJIb30BAHUSIM

npoecCHOHANBHBIX ~ 3HAHMA |
MIPOU3BO/ICTBEHHOTO OIlbITa B
obnacTu METaJUTyprUH u
METaIUI000pabOTKH; PUMEHSTh

CYILECTBYIOIIE METOIOJOTHYECKHE
HOJXOABl UL CTPYKTYPHPOBaHHS,
cucTeMaTHU3alluy, XpaHeHus "
nepegayn uH(opmaiuu, Tpedyemoin
JUI  pELIeHUs IIUPOKOro CHEeKTpa

3a1a4 B Hp&KTH‘IGCKOfI JACATCIBHOCTH

Harmmicanue oTuera o IMPOXOKIACHUU IIPAKTUKU

OIIK-4 Cnoco6en HaXOAUTh M NepepadaTeIBaTh HH(POPMALHIO, TPeOyeMyI0 VIl NIPUHATHS PelIeHUI B HAYYHBIX HCCJICJOBAHUSAX U B
NPAKTHYECKOI TeXHUYEeCKOH 1esiTeJIbHOCTH

OCHOBBI IPOYHOCTHOT0 PacyeTa B JIMTCHHOM NPOU3BOJCTBE

OIlK-4.1

3HaeT: Kak IpPOMU3BOJIUTH TIOUCK,
aHaM3 W CUHTE3 WH(OPMAIUU IS
pa3padOTKM W TIPUHSITHS PEIICHHUH
npu MIPOBEICHUHT HaYYHBIX
UCCIIEIOBAaHUM M OCYIIECTBJICHHUS
npoeCCUOHATbHON JEATENbHOCTH B
obnacTu METaJUTypruu u

METaI000paboTKH; METOIBI

ITepedyenn TeopeTHYeCKUX BONPOCOB K 3a4eTy:
1. Lenb u 3amaun kypca "OCHOBBI IPOYHOCTHOTIO pacyeTa B INTEHHOM ITPOU3BOJICTBE" U €TI0
CBSA3b C IPYTMMH JUCLUIUINHAMHU.
2. CBoiicTBa, KOTOPBIMHU HAJEISIETCS] OCHOBHASI MOJIETh TBEPAOTO ehopMupyeMoro tea B
MEXaHMKE.
3. XapaktepHble (hOpPMBI 3JIEMEHTOB KOHCTPYKIMNA. BHIbI OCHOBHBIX JieopMaIuil CTepiKHsL.
4. Baemnue cuiibl. OTiMune BO B3IUIAJAE HA BHEIIHUE CUJIBI B COIPOTUBIIEHUN MaTEPUAIIOB U
B TEOPETHUYECKON MeXaHHUKe. BHyTpeHHue cuiibl. Meton cedennii. [IonATHE 0 HAaNPsHKEHUH,
€r0 KOMIIOHEHTBHI.
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UCTOJNb30BaHUST HMH(OpMaAIK IS
IIOATOTOBKHM U IIPUHATHUS PEIICHUN B

Hay4HbIX  HCCICAOBAHUAX U B
IIPAaKTUYECKOU TEXHUYECKON
JESATEIIbHOCTH

5. 3akoH ['yka nia marepuana. [Ipunuun Cen-Benana. [IpuHuun He3aBUCUMOCTH ACHCTBUS
CUJI. Y CIIOBUA €ro IPUMEHUMOCTH.

6. BHyTpeHHee ycuiiie pu 0CEBOM PaCTsHKEHUHU (CKATHHU) TPSIMOOCHOTO IMTPU3MATHYECKOTO
CTEpIKHS. DMIOpa MPOJI0JILHON CHITBI U XapaKTEPHBIE 0COOCHHOCTH €€ OYepTaHusI.

7. BeiBO hOpMYJIBI JI71s1 HOPMAJILHOT'O HAIIPSKEHUS B IMOMEPEUYHBIX CEUCHUSIX CTEPIKHS TIPH
pacTsbkeHuu (cxxatuu). OCHOBHAsI TUIIOTE3A.

8. YcoBue MPOYHOCTH MPHU PACTSHDKCHHUM (CKATHH) U 33]1a4H, PEIIAEMBbIC C €0 IIOMOIIIBIO.
Jlommyckaemoe HampsbkeHne, KO GHUITUSHT 3araca 1Mo MPOYHOCTH.

0. [IpononpHas u monepeyHas nedopMaluy Mpyu pacTsLKEHUU (CKaTUum). YIpyrue
MOCTOSTHHBIC MaTepuaia. 3akoH ['yka uist oceBoii iehopMaIiiy CTepxKHS.

10. ®opmymna uist onpeeneHus abCoMOTHON fedhopMaIuu P OCEBOM PACTIKEHUN

(coxaTum)
[IpyMepHOE npakTHYeCKOe 3aJjaHus 11 3adeTa: J{jisa cxemsl Oanku Tpedyercs :
K a=2wm c3ifim »
P=39.6 xH m=352xH'wm
) 4
LIIN N TTT
¢=11 xH/m

1. CocTaBUTh aHATUTHYECKUE BBIPAXKEHUS U3MEHEHUS U3rnbaromero moMmeHta Mx u
norepevyHoi cuiibl QY Ha BceX y4acTKOB OalKH ;

2. [TocTpoHTh SMMIOPBI U3rUOAOIIMX MOMEHTOB MX 1 momnepeunsix cut QY, yka3zaB 3HaYCHUS
OpIMHAT BO BCEX XapaKTEPHBIX CEUCHUSAX YIaCTKOB OAJIKH

3. PykoBoACTBYSICh dMIOpaMu U3THOAIOIIMX MOMEHTOB, BEIUEPTUTH TPUOIU3UTEIIbHBIN BU/T
M30THYTOU OCH OaJIKH

4. OnpenenuTh TOJIOKEHUS OTIACHBIX CEYCHUN M U3 YCIOBUS MPOYHOCTH MOI00PATH
MorepeyHbIi pa3mep O0anku (kpyr auamerpoM d mpu gomyckaeMoM Hampsikenuu [6]=280
MIla (cranb))




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
Ilepeyenn TeopeTHYeCKUX BONPOCOB K 3a4eTy:
1. Ananu3 HanpsKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHUS B OKPECTHOCTH TOYKH TEJIa.
2. IloHATHE IrI1aBHBIX HANPSKEHUNH. DKCTPEMAIIBHOCTD TVIABHBIX HANPSKEHUH.
DKCTpeMaJIbHbIE 3HAUCHHSI KaCaTeIbHBIX HAIMPSKECHUH.
3. 3aKOH apHOCTH KacaTeJIbHbIX HAIPSHKEHUM.
4. O600611eHHBIHM 3aK0H ['yKa 1151 H30TPOIHOTO MaTepHuaia.
YwMmeer: UCI0J1630BaTh 5. [ToHATHE O XPYIIKOM U BSI3KOM pa3pylIeHUH MaTepuaina. Teopuu IpOYHOCTH IS
npodeccuoHanbHble  3HAaHMA s XPYHKoro cocrosnus marepuana (| u Il reopun). OCHOBHBIE TUIIOTE3BI. DKBUBAJIEHTHBIE
CpaBHEHHS, KiaccnuKaLum 1 [HAIIPSKEHUS 1O TIEPBOM M BTOPOH TEOPUAM HPOYHOCTH.
. Teopuu miactuueckor mupoBaaus (11 u IV teopun). OCHOBHBIE THITOTE3BI.
npeoGpasoBans HHGOPMAITHH, 6. Teop JTACTUYECKOTO AeHOPMUPO ar ( Teop ). OCHOBHBIE TUTIOTE3
. JKBUBAJICHTHBIE HAMIPSHKEHUSA 110 TPEThEH U YETBEPTOM TEOPUSIM MTPOYHOCTH.
HE00X0TUMO TUTS o
7. CnBur. Yucteiid casur. 3akoH ['yka npu ynctom casure. CBs3b MEXKIY YIPYTHMHU
COBCPIICHCTBOBAHMA  OCHOBHBIX M |6 croguHBIMM M30TPOITHOTO MaTepUaa.
BCIIOMOraTeJIbHbIX onepauunu 8. Kpyuenue. [lonstue o kpydenuu Bana. Buyrpennue ycunus npu kpyuenuu. [loctpoenue
OIIK-4.2 TEXHOJIOTHYECKUX MIPOLIECCOB PIIOPHI KPYTSIIETO0 MOMEHTA.
IIPOU3BOJICTBA METAJUIONPOAYKLIUU 0. BI)IBO}I q)OpMYJ'H)I JJI KaCaTCJIbHOI'O HAIPSIKCHUSA B IONICPEYHOM CCUCHUUN Bajia
LIHPOKOTO HasHayeHus; [KPYTOBOTO CEUEHHS. OCHOBHBIE THUIIOTE3HI. §
10. YcnoBue mpoyHOCTH TIPH KpydeHUU. [1osipHBIE MOMEHT CONPOTUBIICHUSI.
CaMOCTOSTENIbHO HCKaTh,
aHaIM3MpoBAaTh 1 oTbuparts [TonGop ceueHus Bana Mo yCIOBHIO MPOUHOCTH. [IprMepHOe mpakTHUecKoe 3aJaHus s
HEOOXOUMYFO MH(OPMALHIO, hayera: Jiis Gauiku, N300paXeHHOW Ha puC., TpeOyeTcs:
OpraHu30BbIBATh, MPEOOPA30BBIBATH, [1. MPOCTPOMTE SIIOPHI MOMEHTOB M TOTIEPEYHBIX CHJL;
COXpaHSTh U TIepe/IaBaTh € 2. yKa3aTh MOJIOKEHUE OMACHOTO CeUeHHUs (CeueHne OaJIKu ¢ MaKCUMAaJIbHBIM MOMEHTOM);
3. onpeaenuTs Mporud Ay 6anku B TOUKE MPUIOKEHUS CUJIBI P.
f
5 - - )| wlinm | k1w
— 25 g 3| 20 2
P m
3 3 3
OIK-4.3 Nwmeer MPAaKTHYECKUI OIIBIT: Ilepeyenb TeopeTHYECKUX BOIPOCOB K 324€T:
' IPUMEHSTh cymectytomue |1 BBIBOX hOpMyIIBI JUIst ONpesienieHnst yriia 3aKpyYMBaHus Baja. Y CIIOBUE KECTKOCTH MPH
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KoMnemenyuu
METOJOJOTUYECKHE TOJAXOABl IS [KPYYEHUHU U TTOA00P CEUSHHUS BaJla 10 YCIOBHUIO KECTKOCTH.

CTPYKTYpPUPOBAHHS, 2. [Tonsitre 00 u3rnde Oanku. YciaoBUs BOSHUKHOBEHUS IIJIOCKOro u3rnba. ITmockuit
CHCTEMATH3AIHH, XpaHeHUs 41 MOTIEPEUHBIN W YUCTBIH N3rHOBL. BHyTpeHHHME ycumusa B Oaikax, NPaBuIIo 3HAKOB. DIIOPHI

nepegaun uH(pOpMaruu, Tpedyemon
JUIsL PELIECHHUs IIMPOKOIO CIEKTpa
3a1a4 B [IPAaKTUYECKOU
JNEATEIbHOCTH; IPHUHATUS PELICHUN
o ONTUMU3ALUU 3JIEMEHTOB

KOHCTPYKLUH

BHYTPEHHUX YCUJIMH U XapaKTepPHbIC 3aKOHOMEPHOCTH UX OYEPTaHUSI.

3. uddepennmanbHble 3aBUCUMOCTH MEXy U3rHOAOIIMM MOMEHTOM, ITOIEPEUHON CHIIOM
M HHTEHCUBHOCTBIO pacIipe/leIeHHON Harpy3KH MpH TUIOCKOM U3TrHOe.

4. BeiBog popMyIIbl U1 HOPMAJIBHOTO HAMPSKEHUS B MONEPEYHbIX CEUCHUSIX OaKH MpH
qrCTOM M3rube. Y CIoBUE MPOYHOCTH PU YUCTOM H3rude. OceBOif MOMEHT CONPOTUBIICHUSI.
5. ®opmyna J[.M.2KypaBckoro i KacaTeabHbIX HAIPSYKEHUH B IONEPEYHOM CEUEHUU
OaJKu MPH MIIOCKOM IOTIEPEYHOM U3rude. DIopa KacaTelIbHOTO HAPSHKEHUS B Oajke
MPSMOYTOJIBHOTO NTOIIEPEYHOr0 CEUEHUS.

6. [TonsiTre 0 parMoHaIbHOU (hOpPME MOTIEPEYHBIX CEUCHUN OATOK, M3TOTOBJICHHBIX U3
MaTepHalia OAMHAKOBO (MJIU IO-Pa3HOMY) CONPOTHUBIIAIOLIETOCS PACTKEHUIO U CKATHIO.

7. Hedpopmanuu rnpu miockom usrude. IuddepennnanbHoe ypaBHEHUE U30THYTON OcU
Oanku (ToyHOE M MPUOIMKEHHOE) BTOPOTO MOPSIIKA.

8. OOt uHTErpan NpudiInKeHHoro TuddHepeHINaTIbHOT0 YpaBHEHNS N30THYTOW OCH
OayKu ¢ OTHUM ydacTKoM. I'paHnynble ycnoBus. HauanbHble mapaMeTpsl.

9. Onpenenenue nepeMenieHu B 0ankax ¢ AByMs U O6osee yyacTkaMu. MeTo/] HauanbHbIX
MapaMeTpPOB CEUCHUS

[MpumepHOE MpaKkTUUeCKOoe 3aanus st 3a4et: J{is Oanku, monepeyHoe ceueHne KOToOpoi
COCTABJICHO U3 JIBYX HIBEJJICPOB, TPEOYETCS BEIOPATh U3 PALIMOHAIBHOE PACIIOIOKECHUE
[OMEPEYHOTr0 CEUCHHS U OPEICITUTh TOMYCTUMOE 3HaYeHHE TTapameTpa Harpy3ku F. [lano:
matepuai — Ctanb 5; 6T=280 Mma; I=50 cm; [n]=2, Ne memepa — 20, 11/1 = 1, M/Fl = 2
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YuyeOHas NPAKTHKA, HAYYHO-HCCJIeJ0BaTe1bCKas padoTa (1moy4eHne NepBUYHbIX HABBIKOB HAYYHO-HCCICA0BATE/ILCKOM padoThI)
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3HaeT: Kak IPOMU3BOJAUTH IIOUCK,
aHaM3 W CUHTE3 MH(POpPMALUU IS
pa3pabOTKU M TPHHATUS PEIICHHH
npu MMPOBCACHNU HAay4YHBIX
UCCIICOBaHU W  OCYIIECTBIICHHS
npodecCHOHAIBHON JEeSTEIILHOCTH B

[ouck, ananu3 u 06paboTKa MOTy4eHHOH HH(OPMAIIMK TPU TPOXOKICHUHU MPAKTHKH

OIIK-4.1 obsacTu METaJLTypruu u
METaI000paboTKH; METO/IbI
UCIOJIb30BaHUsA HHGpOpMauuu Ui
MOJITOTOBKH W TIPHHATHUS PEIICHUH B
HAay4yHBIX  HUCCIIEJJOBAHMSIX U B
MPaKTUYECKOM TEXHUYECKON
JESATEIBHOCTH
Ywmeer: ucrnonb3oBath [[[pumenne 'OCT, cranmapToB npu NMPOU3BOICTBE UCCIETYEMON TPOTYKIIUN
npodeccuOHaIbHbIE  3HAHUS  JUIs
CpPaBHEHUH, KJ1acCU(pUKaLUU u
peoOpa3oBaHus uHpopMaluuy,
Heo0X0 MO JUIs
COBEpIICHCTBOBAHUS OCHOBHBIX U

OLTK-4.2 BCIIOMOTaTEIbHBIX ornepauui
TEXHOJIOTHYECKHUX IIPOLIECCOB
MIPOU3BOJICTBA  METAJUIONPOAYKIIMH
LIMPOKOTO Ha3HAYCHUS;
CaMOCTOSITEIILHO HCKATh,
aHAJIN3UPOBAThH u oTOupaTh
HE00X0IUMYIO nHpopMaluio,

OpraHHU30BbIBATh, MPEOOPa30OBBIBATS,
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Oyenounvle cpeocmea

COXPAHATH U IICPCaAaBaTh €€

OIIK-4.3

Nwmeer MIPAaKTUYECKUI OIIBIT:
IIPUMEHSTH CYLIECTBYIOIIUE
METOJIOJIOTUYECKUE  TOAXOIBl  JUIA
CTPYKTYpPUPOBaHU,

CUCTEMAaTU3ALINH, XpaHEHUs "

nepegaun uHpOpMauu, Tpedyemon
JUISL PELICHHs IIHPOKOIO CIEKTpa
3a7a4 B IIPAaKTUYECKOU
JEATEIbHOCTH; TPHUHATHS pPELICHUN
JJIEMEHTOB

10 OIITUMU3aIINN

KOHCTPYKLUUI

NuauBuayaabHble 321aHUA 1JI HAMMCAHUSA 0TYeTa
1. Pa3paboTka 1 CUHTE3 HOBBIX JUTEWHBIX CIUIABOB Ul OTJIMBOK Pa3IMYHOrO Ha3HAUEHUS;
2. VI3BneueHue Meau U3 MeAbCOAEpKAIINX MATEPUAJIOB;
3. JIuthe B 3aMOpOKEHHBIE (POPMBEI,
4. JIuTbe 1o BHIIUIABISIEMBIM MOJIEISM;
5. Ucnonp3zoBanne 3D-TeXHOIOTUN B TUTEHHOM MPOU3BOJICTBE;
6. BiivsiHue UMIyJIbCHBIX 3JIEKTPOMArHUTHBIX MOJIEW HAa CTPYKTYPY U CBOMCTBA METAJIA;
7. Bnusaaue MI'JI-Bo31eliCTBUS Ha CTPYKTYpPY M CBOMCTBA METAJIOB.

TomoJjiornyeckasi ONTUMHU3AINA JIEMEHTOB KOHCprKIII/[ﬁ

OIlIK-4.1

3HaeT: Kak MPOU3BOJUTH
aHaJM3 U CUHTE3 MHpOpPMaluu Ui
pa3pabOTKU U TPHUHATUS PELICHUH
npu MIPOBEICHUU Hay4HBIX
OCYILECTBIICHUSI

MTOWCK,

WCCIICIOBAHUN U
PO eCCUOHAIBHONU NIEITETLHOCTH B
o0nactu METaJLITypriu "
METaI000padOTKH; METO/IbI
UCIONIb30BaHUs UWHGMOpPMaNUU IS

MMOATOTOBKU U NPHUHATHUA pCI_HCHI/Iﬁ B

HAy4YHbIX  HCCIIEIOBAHUAX U B
MPaKTUYECKOU TEXHUYECKOUN
ESITeIbHOCTH

Teoperudeckne BONPOCHI K 3a4eTy:

1. OcHoBHBIEC TOAXO/BI K pa3pabOTKe KOHCTPYKIIMU u3aenus. Llemu u 3amaun nporecca

KOHCTPYHPOBAHUS.
2. OcHOBHBIE (DAKTOPHI, ONIPEACIISIONINE KOHCTPYKTHUBHBIN 001K n3nenus. OCHOBHbIE
HaIlpaBJIEHUsI COBEPIICHCTBOBAHUS KOHCTPYKIUI A€TalIel U y3J10B POMBIILIEHHOTO
000pyI0BaHUA.
3. mxeHepHbIe pacueThl MIPH OMpPEeIeHUH KOHCTPYKTUBHOTO O0JIMKA JeTalell U y37I0B
MPOMBIIIIEHHOTO 000pyAoBaHusi. OCHOBHBIE pacYETHBIE 3aBUCHMOCTH.
4. IlepeuncianTte OCHOBHbIE TEXHOJOTUU U3TOTOBJICHUS JIETANICH U y3JI0B
MIPOMBIIIUICHHOTO 000pYAOBaHUS. YKaXUTE KITFOUEBbIE 0COOEHHOCTH KOHCTPYKITHI
JeTanel 1 y3J0B CX0Kero (QYHKIIMOHALHOTO Ha3HAUCHUSI, N3TOTOBJICHHBIX
Pa3IMYHBIMHU CTIOCO0AMHU.
5. lenu u 3ajaun ONTUMHU3ALMKA KOHCTPYKIUU U3/I€TUN, KPUTEPUH ONITHUMU3ALUU.
6. Toronornueckas ontumuzanus. [Ipenmernas o6nacte. Lenu u 3agaun.
7. Ilepeuriciiute OCHOBHBIE METO/IbI U MPOBEIUTE UX CPABHUTEILHYIO OLICHKY.

8. Meronel ESO/BESO: matematnveckas popMyarpoBKa, OCOOCHHOCTH pealiu3allyH,
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KoMnemenyuu
OTpaHUYECHUSI.
YwMmeer: HCII0JIb30BAThH IlepeyeHb NPUMEPHBIX MPAKTUYECKHUX 32 JaHMIA:
npodbeccuonanpHple  3HaHMs i |1 B pamkax marucrepckoit BKP BBIOPATH y3€J1 WJIH JIETaJIb 10 COTIaCOBAHUIO C
cpaBHeHus,  knaccupukanup  u PMIUIOMHBIM DYKOBOZAHTCICM.
2. [IpoBecTu aHaM3 yCIOBUN AKCIUTYaTallMK y3j1a, THTUYHbIE POOJIEMbI U ONPEIEIUTh
npeoOpa3oBaHUs uHdopmanuu,
. MyTH COBEPUICHCTBOBAHUS KOHCTPYKIIMH BRIOPAHHOTO M3/IEITHSI.
HE00X0UMOH TUTS
3. Coznath 3D monens y3na. [IpoBectu obiiiee yiaydiieHne KOHCTPYKLIUN UCXOMS U3
COBEPIICHCTBOBAHHMA ~ OCHOBHBIX M [paxTiecKuX cOOBPAKEHMI.
BCIIOMOT'aTC/IbHBIX onepanui 4, Beibpars HanbojIee HArPYKEHHYIO J€Tallb M IIPOBECTH €€ TOMOJIOTHYECKYIO
OIIK-4.2 TEXHOJOTHYECKHUX IIPOIECCOB [ONTUMHU3ALHUIO.
IPOM3BOACTBA  METAILIONPOIyKimy - [IpoBeCTH OCTOOPabOTKY PE3yIbTaTOB TONOJIOIMYECKOH ONTHMU3AIHIH.
HIHPOKOTO HA3HAUCHHS; 6. [Ipeay1oKuTh BapuaHThl TEXHOJIOTUU U3TOTOBJIEHUS ONITUMHU3UPOBAHHOM JI€TaIH.
CaMOCTOSTEJIbHO HCKaTh,
aHAJIN3UPOBATh u oTOMpaTh
HE00XO0TUMYIO uH(pOpMaIIUIO,
OpraHU30BBIBATh, MPEOOPA30BHIBATS,
COXpaHSATh U MepeaBaTh €€
Nwmeer MPaKTUYECKUI OTIBIT: Teoperuyeckne BONpochl K 3a4eTy:
TIPHMEHSATE cymectsyromue ||. OCHOBHBIC IIPOrPaMMHBIC PELICHHSI Ul TOMOIOTIECKON ONTHMU3ALHH JJIEMCHTOB
METOIOTOTHYCCKHE  MOAXOMBl  yts [KOHCTPYKIIHMIA. CpaBHHTENBHAS OLEHKA. §
2. [Topsamok MOATOTOBKY UCXOAHOM Moaenu. TpeboBaHUS K UCXOTHOW MOJIEIH.
CTPYKTYPUPOBaHMUS, o
3. [TocraHOBKa 3ajauM TOMOJIOTUYECKON ONTUMHU3AaUUA. OCHOBHBIE 3TaIlbI.
cucTeMaTusalin, XpaHCHHA "1 4. TocToGpaboTKa pe3yIbTaToB TOMONOTHYECKO onTuMu3armu. Llenu i 3a1adm.
OIlK-4.3 nepegaun wHGOpPMAINK, TpeOyemoi

JUISL PELICHHs] IIHPOKOIO CIEKTpa
3a7a4 B MIPaKTHYECKOU
NEATEIbHOCTH; TPHUHATHS PELICHUN
1o ONTUMU3ALNU

KOHCTPYKLUU

QJICMCHTOB

S. [Ipumepsl perieHus 3a1a4 TOMOJIOTHUYECKON ONTUMHU3ALNU (McX0aHas (hOpMyIIHPOBKa,
METO/IbI, TPOrpaMMHBIE ITPOAYKTHI, YDOBEHb PE3yJbTaTa).

6. Metossr Level-Set: maTemaruueckas GopMyIHMpOBKa, OCOOEHHOCTH pean3alln,
OTpaHUYEHUS.

7. Metonsl SIMP: MmaTtematnueckast opMyIHpOBKa, OCOOEHHOCTH pealln3aluy,
OTpaHUYEHUS.
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OIIK-5 Cnoco0eH oueHUuBATh Pe3yJIbTAThl HAYYHO-TEXHHYECKHUX Pa3padoToOK, HAYYHbIX HCCJIEA0BAHNH M 000CHOBBLIBATH COOCTBEHHbIH BHIOOP,
CHCTEMATH3HUPYH U 0000111251 TOCTHKEHHUSI B OTPACIH METAJUIYPTrHH U CMEKHBIX 00J1aCTAX

MOI{CJIHpOBaHPIe U ONITHMHU3ALUA TEXHOJOI'HYECCKHUX IMPOIECCOB

HpnMeprIe NPaAKTUIECCKUE 3aJaHUA

3Haer: 0BIaCTH pUMEeHEHHs 1. 3amavya qucuuruinebl «MonenupoBaHUe U ONTUMH3ALMS TEXHOJIOTHYECKUX ITPOLIECCOBY.
AJTUTHBHDIX TeXHOIOI I B 2. CTpyKTypa Kypca — IpOrHO3UPOBAaHUE U ONTUMU3ALMS QYHKIIMU OTKIIHKA.
3. OtrcenBaHue OMIMOOYHBIX M B3aUMOBIIHSAIOLUINX (PaKTOPOB.
METALTYpTHH, KaK TPOBOMTL 4 Tonstre o cratncTiyeckom IPOrHO3MPOBAHUU U YIIPABICHUH Kau€CTBOM MPOYKIUH.
HayqHBIC HCCICNOBAHMA A 5 Hepaspymaronuii KOHTPOIIb KauecTBa.
OIIK-5.1 nonydeHust  0assl  JaHHBIX O |6, [IoHATHE O FeHepaNbHOH COBOKYITHOCTH U BHIOOPKH CIIydaitHOH BETHIMHEL.
CBOMCTBax MeTayousaenuil 7. Kpatkue cBeieHus U3 TEOpUU BEPOATHOCTH U MATEMAaTUYECKOW CTaTUCTKHU.
IIAPOKOTO Ha3HaAUYCHUS C 8. HpOBepKa CTaTUCTUYCCKHUX TI'MIIOTE3.
noceayromeit 06paboTKoii, 0. HpeI[BapI/ITeJ'IBHaiI 00paboTKa CTATUCTUYECKHUX JTaHHBIX.
J— " HHTEpIpeTAIHeH 10. lucniepcuOHHBIN aHaAIN3.
11. I'mcrorpammsl, tuarpamma Ilapero, KOHTpPOIBbHBIE KAPTHI.
TIOIyICHHBIX pe3y/lbTaToB 12. [TapHblit 1 MHOXECTBEHHBIN KO3QPUIMEHTH! Koppensiunu. Koagdumuenrt
IETEpMUHALIUU
VYmeer: 000OCHOBaHHO MPUMEHSTH Teopernueckue BONpocol
aJIIUTUBHbIC TEXHOJIOTUU B 1. CHy‘IaﬁHaﬁ CTOXAaCTHYECCKas BCINYHMHA.
METaTypris : OLICHHBATD 2. OyHKIMOHAJIbHAS U CTATHCTHYECKAS 3aBUCHMOCTD.
pesyIETATEL HRYSHO-TeXHHIECKHX 3. IToHsTHE reHEpaIbHON COBOKYITHOCTH U BLI60pKE/I. }
4. CtatucTryeckue napaMeTpbl ISl OLEHKU CIy4ailHON BEIHYNHBI.
paspaborox 1o COBOKYIHOCTH |5 3appciMble 1 HE3aBHCHMbIE CITY4aiHbIE BETHUMHBL.
OIIK-5.2 METOJIONIOTMYECKHX  TIPU3HAKOB VIS |6 DakTopbl U PYHKIMS OTKIIHKA.
BbIOOpA ONTUMATBHBIX PEINEHHH TI0 (7. TIOpAIOK OTCEMBAHMS HE3HAYMMBIX (haKTOPOB.
COBEPIIECHCTBOBAHUIO 8. Pacripenenennst ciry4aiiHOM BEJIMYUHBI.
CYIIECTBYIOIMX  TEXHOJOTHYECKHUX |- HHOPMATbHOE PacpeaieNieHHe U ero XapaKTePUCTHKH.
NMPOLECCOB B MeTaTyprudeckoii |0 1 ACTOTPaMMBL.
OTPAaCIIH ¥ CMEXXHBIX 00JIaCTsIX
OIIK-5.3 Nwmeer MPAaKTHYECKUI OTIBIT: IIpuMepHBbIi NepedYeHb TeM CeMUHAPOB-pedepaToB
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00001maTh
000CHOBaHUAI

CHCTEMAaTU3MPOBATh U
pe3yabTaThl IS
BbIOOpA ONTUMAIBHOTO PELICHHS TIPU
pa3paboTke WHHOBAIIMOHHBIX
TEXHOJOTMYECKUX  MPOIECCOB B
obsactu METaJLTyPriu u

METaI000padOTKH

. [lepBuuHbIe MapamMeTpbl OLIEHKU BEIOOPKH.

. OrieHOYHBIE KPUTEPHH TAPAMETPOB T'€HEPATLHON COBOKYITHOCTH.

. [IpoBepka CTaTUCTUYECKUX TUTIOTES.

. BeposATHOCTHBIE pacipenesIeHusl CIIy4aiiHOW BEJINYUHBI.

. TpeboBanHus K IpeABAPUTEIIBHON 00pab0TKe BEIOOPKH CITydyaliHON BEJTUYMHBI.

. [IpocTsle cTaTUCTUYECKHE METO/BI OLIEHKH PACIpPEACIICHNS CIIy4aliHOW BEJIMYUHBI.
. KouTponbHbie KapThl.

. OTceB TpyOBIX OMUOOK BHIOOPKH.
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IIpumepHBbIii IepeyeHb TeM K KypcoBoii padore:
1. OnTumu3anus TEXHOJIOTHYECKOTO MPOLIECCa U3TOTOBICHUS OTIIMBKH «Jlyra».
2. Pa3paboTraTh TEXHOJIIOTUYECKUE MEPONIPUATHS, HAIPABICHHbIE HA ONTUMHU3ALIUIO
nporecca OPMOBKU U3/IEIUS B IUTEHHOM IIEXe;
3. OnTuMu3anys npoiecca BhIIUIABKU JIMTEHHOTO CIIIaBa.

A}I}_II/ITI/IBHLIe TEXHOJOI'MM B METAJVITYPIrUH

OIIK-5.1

3Haer: obnactu MIPUMEHEHUS
a1 TN TUBHBIX TEXHOJIOTHH B
METaJITypIruy; Kak MIPOBOJUTD
Hay4yHbIE UCCIIEIOBaHUS JUIst
nojydyeHus  0a3pl  JAHHBIX O
CBOMCTBax MeETaJUIOU3AeIIuN
LIMPOKOTO Ha3HA4YCHMS c
nocieyromei 00paboTKOii,
aHaJIM30M 51 MHTEpIpeTanuein

IMOJIYUYCHHBIX PE3YJIbTAaTOB

IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4eTy:
. [loHsITHE aNAUTUBHOTO IPOU3BO/ICTBA;
. UcTopust BOBHUKHOBEHUS U Pa3BUTHS aJIATUBHOTO TIPOU3BO/ICTBA;
. 3D MozmenupoBaHus Kak OCHOBA aJAUTHUBHBIX TEXHOJOTHIA;
. FDM — nevars. JlocTOMHCTBA 1 HEIOCTATKH;
SLT — neyats. JIocTOMHCTBA U HEAOCTATKH;
MJM — neuats. JIOCTOMHCTBA U HEJOCTATKH;
BPM — neuarts. JloCTOMHCTBA U HEIOCTATKU;
. SLS — mevarb. JIocTOMHCTBA U HETOCTATKH;
. duznyecKue MpoIecChl, MPOTEKAIINE TPH (POPMHUPOBAHUH MPOTOTHUIIOB PA3TMYHBIMU
crrocobamu;
10. MeTtoapl co3iaHusi U KOPPEKTUPOBKH TPEXMEPHBIX MOENEH U3eNunii;
11. DxcrutyaTtanys 000py10BaHMsI aITATUBHBIX TEXHOJIOTHH;
12. TexHOMOTHUS «OBICTPOTO MPOTOTHITHPOBAHUS;
13. O6mme 3Tanbl TPOLEeCcCOB A IUTUBHOTO MTPOU3BOICTBRA,;

OO TS @ —

14. KHaCCI/I(pI/IKaL[I/IOHHBIe MPU3HAKH aJAUTHBHBIX TCXHOJIOT Wit




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

OIIK-5.2

KoMnemeHyuu
VYMeeT: 0GOCHOBAHHO —IIPUMEHSTH [[IPAKTHUCCKHE 3a1aHHs:
AU THBHEIE TeXHOIOIHH g [L. Paspaborars 6JIOK-£JX€My IPOM3BOJICTBA MIPOTOTHIIOB Iipu nomoru SLS (BPM, MIM,
SLT, FDM) — neuarei;
METaJLTypriu ; OLICHHUBATh .
2. BeiOparh THII IIEYaTH UCXOJIS M3 YCIOBUIA: Ta0apUThl MOJCIH M X N X ( MM,
PESYNIETATRL  HAYIHO-TCXHUHCCKHX |\ 1y yyivanbHas CTOMMOCTB MOJIEIH; CKOPOCTh H3rOTOBJICHH)S (ApaMeTphl H yCIOBHS 3a1aéT
pa3paboTOK MO COBOKYIHOCTH [perozaBaTeln);

METOJIOJIOTUYECKUX TPU3HAKOB IS
BBIOOpa ONTUMAIBHBIX PEHICHHH IO
COBEpIICHCTBOBAHUIO

CYIIECTBYIOIIUX
IIPOLIECCOB B

TEXHOJIOTMYECKHUX
METAJUTypru4ecKoin
OTPAaCIIH ¥ CMEXHBIX 00JIaCTIX

3. OnucaTh TEXHOJIOTHYECKHI IIPOLIECC MPOU3BOACTBA U3 enuil mpu momoinu SLS (BPM,
MJM, SLT, FDM) — neuareii;

4. PazpaboTaTh MEPOIIPHUSATHS IS - CHUXKCHHSI IEPOXOBATOCTH ITOBEPXHOCTH IIPOTOTHUIIA
W3JICIHS; - YBEITMICHHSI CKOPOCTH TIPOU3BOICTBA JICTANICH; - CHIDKEHUSI CE0eCTOMMOCTH
M3/ICINH; - YBEITMUCHHSI TPOU3BOIUTEIIEHOCTH IIEYATAIONIET0 YCTPOUCTBA U T.11. (YCIOBUE
BHIOMPAET MPENOIaBaTEND).

S. Onucarh IMOKa3aTeaIu KauecTBa IPOTOTUIIOB U METOJIbI MX KOHTPOJIS

OIIK-5.3

Nwmeer MIPAaKTHYECKUI OIIBIT:
CUCTeMAaTHU3HpOBaTh U  00001aTh
PE3yIbTaTHI JUIST 000CHOBaHHUS
BBIOOpA OMTHUMANILHOTO PEIICHUS TIPU
pazpaboTke WHHOBAI[UOHHBIX
TEXHOJIOTHYECKMX  TIPOIECCOB B
o0nactu METaJLTypruu u

MEeTaI000padoTKH

3agaya Mo KOHTPOJII0 HABBIKOB U3 NPO(deccHOHAIBLHON 00/1aCTH, KOMILIEKCHbIE
3a/IaHUA:
[IpenomaBatens BeIIAET oOydaroneMycs 4epTéx usznenus (cm. npumep, puc. 1). ITo
yepTexKy U3JeNus 00ydaromuics:

1. BeiOupaeT crmocob nedaT ¢ moJHBIM 000CHOBaHUEM CBOETO BEIOOPA;
2. OnuchIBaeT TEXHOJOTHUECKHUI MpoLecc MPOU3BOICTBA U31EHS;
3. YKa3bIBaeT MOJI0KEHUE MPOTOTUIIA HA pabdoueM CToJIe MPUHTEPA, @ TAKKE 0OOCHOBBIBAET
CBOI BBIOOp B BHJIE CPAaBHUTEIBHOIO aHAJIM3a JOCTOMHCTB M HEJIOCTATKOB Pa3IMYHbIX
MOJI0KEHUM JETalu Ha CTOJIE PUHTEPA;
4. BeiOupaer matepuan Juis e4aT, UCXOAs U3 TpeOOBaHMI: KaueCTBO MOBEPXHOCTH,
ce0eCTOMMOCTh, CEpUHHOCTh TIPOU3BOJICTBA U T.11.;
5. Pa3zpabarbIBaeT TEXHOJIOTMUECKUE MEPOIIPUATHS 00eCIIeUeH s KauecTBa U3JIeIus:
MPOTHO3UPYET MECTa YCTAHOBKH MOJUIOKEK JUIS IPEAOTBPAICHNUs 1ehopMaIliy, BEIOUpaeT
remrneparypHslie pexumsl nedatu (FDM u SLT) texHonoruu u T.1.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea
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OIIK- 91 Cnoco0en caMoCTOATEILHO npnoﬁpeTaTb, Pa3sBUBATh H IPUMEHATH MATEMATUICCKHUE, CCTCCTBCHHOHAYYHbLIC, COLTUAJIBHO-
IKOHOMHYECCKHE, oﬁmem{meﬂepﬂme 3HAHMS M 3HAHHUS B 00J1aCTH KOTHUTHBHBIX HaYK JIf peICHUA OCHOBHBIX, HECTAHAAPTHLIX 3a4a4 CO3AaHUA
U MPUMEHCHHUSA UCKYCCTBEHHOI'O HHTCJVIEKTA, B TOM YUCJIC B HOBOIl HJIM HE3HAKOMOM cpeae 1 B MEKAUCHUIIVIMHAPHOM KOHTECKCTE

MeTomoJiorusi 1 MEeTOAbI HAYYHOI'0 UCCJICTOBAHUSA

OIIK-91.1

[TpuoGperaer u aJanTupyeT
MaTeMaTHYECKHE,

€CTeCTBEHHOHAy4YHbIe,  COILIMAJIbHO-
SKOHOMHYECKHE, OOIIECHHKCHEPHBIC
3HaHWsLT W 3HaHMsA B oOilacth
KOTHUTHBHBIX HAyK JUIS PEIICHUS
OCHOBHBIX, HECTaHJAPTHBIX 3a1ad

MPUMCHCHUA HCKYCCTBCHHOI'O
HMHTCIIJIICKTAa

3Haer: MAaTEMATHYCCKUC,
C€CTCCTBCHHO-HAYYHBIC u

TEXHUYCCKHUEC MCTOABI I PCIICHUA

IlepeyeHnb BONpPoCoOB /11l NOATOTOBKH K 3a4eTy:
1. OxapakTepusyiiTe HayKOBEIEHUE KaK OTPACIb HAYKH.
2. 'Hoceomnorust 1 ee XapakTEePUCTHKA.
3. Kimaccugukarus Hayk ¥ UX 0COOEHHOCTH.
4. OnucaTh CTPYKTYPY Hay4qHOTO 3HAHUS, €r0 KPUTEPHUH.
5. [IpuBectu knaccupuKalrio HAYYHOTO 3HAHUS U €ro (JOPMBI OPraHU3AIINH.
6. ChopMyIupoBaTh OCHOBHBIE THIIBI (POPM OpTaHU3AIMH ACITEIBHOCTH U OTIPEICTUTh UX
OTIMYUTENbHBIE OCOOCHHOCTH.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

OCHOBHBIX, HCCTAHAAPTHBIX 3aJdad

MMPUMCHCHUA HCKYCCTBCHHOI'O
UHTEIUIEKTA;
YmMmeer: aJlanTUPOBaTh

CYLICCTBYOIIUC MaTEMaTHYCCKUC,
C€CTCCTBCHHO-HAYYHBIC U COLIUAJIBHO-
3KOHOMHNYCCKHEC MCTOAbI JJIA
PCUICHUA OCHOBHBIX, HCCTAHAAPTHBIX
3aaa4 NPHUMCHCHUSA HCKYCCTBCHHOI'O
HWHTCIIJICKTA

OIIK-91.2

Pemaer ocHOBHBIE, HECTaHIIAPTHBIC
3a/la4i IPUMEHEHUS UCKYCCTBEHHOTO
WHTEJUIEKTa, B TOM YHCJIE B HOBOM
WO  HE3HAKOMOM cpeae U B
MEXIUCHUIIIIMHAPHOM KOHTEKCTE, C
MpUMEHEHHUEM MaTeMaTUYeCKUX,
€CTECTBEHHO-HAYUYHBIX, COIMAJIBHO-
SKOHOMUYECKUX, OOIIEHMHKEHEPHBIX
3HAaHWW W 3HaHWKM B  oOJacTh
KOTHUTHUBHBIX HayK
3Haer: METO/IbI perieHus
HECTaHJAPTHBIX MPOQecCHOHATBHBIX
3a7a4, B TOM 4YHCJI€ B HOBOM WM
HE3HAKOMOH cpene u B
MEXIUCITUTIIIMHAPHOM KOHTEKCTE, C
MIpUMEHEHUEM MaTeMaTHYeCKUX,
€CTECTBEHHOHAYYHBIX,  COI[MAJIBHO-

IIpumepHbIii epevYeHb TeM JJIsl NTPAKTHYECKUX 3aHATHI
1. ITpoBecT 0AHO(DAKTOPHBIN TUCTIEPCHOHHBIIN aHAIN3.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

SKOHOMHYECKUX, OOIICHHKEHEPHBIX
3HAHUH W 3HaHMH B  oOynacTtu
KOTHUTHUBHBIX HayK;
Ywmeer: peuarb OCHOBHbIE,
HECTaHAApTHBIC 3a7a4d MPUMEHEHUS
HMCKYCCTBEHHOIO HWHTEIIEKTa, B TOM
YHMCJIE B HOBOM WM HE3HAKOMOM
cpeae M B MEXIUCHUIUIMHAPHOM
KOHTEKCTE

OIIK-91.3

[IpoBoaut TEOPETUYECKOE u
HKCIEPUMEHTAIBHOE  HUCCIICIOBAaHHE
00BEKTOB npodeccuoHaTbHON
JeSITeIbHOCTH, B TOM YHUCIIE B HOBOMU
WIM HE3HaKOMOH cpene U B
MEXTUCIUITITMHAPHOM KOHTEKCTE
3HaeT: O0COOEHHOCTH IPOBEIEHUs
TEOPETUYECKOTO "
HKCIIEPUMEHTAIBHOTO HCCIIEOBAHUS
00BEKTOB npoecCuoHaIbHOM
JeSTeIbHOCTH, B TOM YHUCII€ B HOBOM
WIM  HE3HaKOMOH cpene U B
MEXIUCIUIUIMHAPDHOM  KOHTEKCTE.
YMeer: NpoBOJUTH TEOPETUUECKOE U
IKCIIEPUMEHTAIBHOE  HCCIICIOBAaHHE
00BEKTOB npodeccuoHanbHOM
JeSITeTbHOCTH, B TOM YHCIIE B HOBOU
WO HE3HAaKOMOM cpeae U B

IIpumep HHAMBHAYATBHOIO 3a1aHUSA:
1. IlpoBecTy mIaHUPOBAHKE, COCTABUTH MATPHILY IJIAHUPOBAHUS TTOJHOTO (haKTOPHOTO
HKCIIEPUMEHTA C MOCceNyoIel 00paboTKON MOTYyYEHHBIX 3KCIIEPUMEHTAIBHBIX TAaHHBIX.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

MEXIUCLUIITIMHAPHOM KOHTEKCTE.
Nwmeer IIPAaKTHYECKUI OIIBIT:
ajanranuu CYILECTBYIOIIUX
MaTeMaTHYECKUX,

€CTECTBEHHOHAY4YHBIX M COLIMAJIbHO-
9KOHOMMYECKUX METOJI0B VISt
pELIEHNsT OCHOBHBIX, HECTAaHIAPTHBIX
3aJa4  CO3JaHus U IPUMEHEHHUS
HCKYCCTBEHHOI'O MHTEJIEKTA;
peuieHuss HECTaHIApPTHBIX 3a7ad C
HCIIOIb30BAHUEM  HCKYCCTBEHHOIO
MHTEJUIEKTA; IIPOBEICHUS
TEOPETUYECKUX U
JKCIIEPUMEHTAIIBHBIX UCCIIEOBAaHUN

MogaespoBaHue 1 0

NTUMHU3ALUA TEXHOJOTHIECCKUX ITPOLECCOB

OIIK-91.1

[Ipuo6peraer U aJanTupyer
MaTeMaTHYEeCKHUe,

€CTeCTBEHHOHAYYHbIE,  COLHAJIbHO-
HSKOHOMHYECKHE, OOIEHH)KEHEPHBIE
3HaHUS M 3HaHMA B  oOjacTu
KOTHUTUBHBIX HayK A PCHICHUA
OCHOBHBIX, HCECTAHAAPTHBIX 3aJad

MIPUMECHCHHUS HUCKYCCTBCHHOTO
HMHTEJUIEKTa

3Haer: MaTeMaTH4ecKue,
€CTECTBEHHO-HAYYHbIE u

TCXHUYCCKUC MCTOAbI I PCIICHUA

IIpumepHBIe NPAKTHYECKHUE 32JaHUS
1. TpeGoBanus1, MpeAbABISEMBIE K YIPABISIOLIUM PEFPECCUOHHBIM 3aBUCHMOCTSIM.
2. ITonsiTHe 00 aAaNTUBHOM YIIPaBICHHH.
3. [IpuMeHeHne METOTMKY TNTAHKPOBAHHOTO SKCIIEPUMEHTA.
4. TpeboBaHMsI K HCXOAHOM BHIOOPKE MPU IUIAHUPOBAHUU (PAKTOPHOTO SKCIIEPUMEHTA.
5. Maremarnyeckast MoJieib QYHKIIMOHUPOBAHUS CUCTEMbl aBTOMAaTUYECKOM ONTUMH3AILUN
YIIPaBJIEHUS TEIJIOBBIM PEKUMOM TEPMUUECKUX NIEUEH.
6. Pacuer k03¢ (ULIMEHTOB ypaBHEHUS PETPECCUH C TPUMEHEHUEM METO]a HAMMEHbIINX
KBa/paToB.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

OCHOBHBIX, HCCTAHAAPTHBIX 3aJdad

MMPUMCHCHUA HCKYCCTBCHHOI'O
UHTEIUIEKTA;
YmMmeer: aJlanTUPOBaTh
CYIIECTBYIOIME

C€CTCCTBCHHO-HAYYHBIC U COLIUAJIBHO-

MaTEMaTHYCCKUC,
3KOHOMHNYCCKHEC MCTOAbI JJIA
PCUICHUA OCHOBHBIX, HCCTAHAAPTHBIX
3aaa4 NPHUMCHCHUSA HCKYCCTBCHHOI'O
HWHTCIIJICKTA

OIIK-91.2

Pemraer OCHOBHBIC, HCCTAaHIAAPTHLIC
3aia4yu MPUMCHCHUS UCKYCCTBCHHOI'O
HHTCIIJIICKTa, B TOM 4YHCIIC B HOBOM
nIn HE3HAKOMOK cpeace u B
MCKIAUCHUIINIMHAPDHOM KOHTCEKCTE, C

MIPUMCHCHHEM MaTeMaTHYECKHX,
€CTECTBCHHO-HAYYHBIX, COIMAIBHO-
SKOHOMHYECKUX, OOIICHHKEHEPHBIX
3HAaHMH W 3HaHMi B oOJacTu
KOTHUTHBHBIX HayK
3Haer: METO/IBI pelieHus

HECTaHIAPTHBIX MPO(ECCHOHATBHBIX
3aJa4, B TOM YHCJIE B HOBOH WIH
HE3HAKOMOH cpene u B
MCXKIUCHUIINIMHAPHOM KOHTEKCTE, C
IMIPUMECHCHUEM MaTEMAaTHYCCKUX,

C€CTCCTBCHHOHAYYHBIX, COIIMaJIbHO-
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Teopernyeckue BONPOCHI

. Meroauka miaHupyeMoro dKCIepuMeHTa.

. TpeboBaHMs K UCXOHOHN BBIOOPKE MPH IUIAHUPOBAHUM HKCIIEPUMEHTA.
. [lonHpI# QakTOpHBIM MaTEMaTUYECKU TUIAHUPYEMBbII 3KCIIEPUMEHT.

. lpoGHBII (pakTOPHBII MaTEMaTHYECKU TUIAHUPYEMBIH SKCIIEPUMEHT.

. Hemapamerpurueckasi CTaTUCTHKA.

6. ITouck skcTpeManbHbIX 3HaYeHUH (PYHKIUU OTKIIHMKA.

. Meron kpyroro BocxoxaeHus bokca-Yuicona.

. Metonsl Taryuu.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

SKOHOMHYECKUX, OOIICHHKEHEPHBIX
3HAHUH W 3HaHMH B  oOjacTu
KOTHUTHUBHBIX HayK;
Ywmeer: peuarb OCHOBHbIE,
HECTaHAApTHBIC 3a7a4d MPUMEHEHUS
HMCKYCCTBEHHOIO HWHTEIIEKTa, B TOM
YHMCJIE B HOBOM WM HE3HAKOMOM
cpeae M B MEXIUCHUIUIMHAPHOM
KOHTEKCTE

OIIK-91.3

[IpoBoaut TEOPETUYECKOE u
HKCIEPUMEHTAIBHOE  HUCCIICIOBAaHHE
00BEKTOB npodeccuoHaTbHON
JeSITeIbHOCTH, B TOM YHUCIIE B HOBOMU
WIM HE3HaKOMOH cpene U B
MEXTUCIUITITMHAPHOM KOHTEKCTe
3HaeT: O0COOEHHOCTH MPOBEACHHUS
TEOPETUYECKOTO "
HKCIIEPUMEHTAIBHOTO HCCIIEOBAHUS
00BEKTOB npoecCuoHaIbHOM
JeSTeIbHOCTH, B TOM YHUCII€ B HOBOM
WIM  HE3HaKOMOH cpene U B
MEXIUCIUIUIMHAPDHOM  KOHTEKCTE.
YMeer: NpoBOJUTH TEOPETUUECKOE U
IKCIIEPUMEHTAIBHOE  HUCCIICIOBAHHE
00BEKTOB npodeccroHalbHON
JeSITeTbHOCTH, B TOM YHCIIE B HOBOU
WO HE3HAaKOMOM cpeae U B

IIpumepHBbI NepeyeHb TeM CEMUHAPOB — pepepaToB:
1. JIuHeliHbIe U HEJTMHEWHbBIE PErPECCUOHHBIE YPABHEHMUSL.
2. OLeHKa TOYHOCTH, aIeKBaTHOCTH PErPECCUOHHBIX YPaBHEHUM.
3. Cratucruueckue GyHKIUH B iporpammHoi cpene Exel.
4. IonmHblit pakTOPHBIN MaTeMAaTHUYECKUN TUIAHUPYEMBIH SKCIIEPUMEHT.
5. JIpoOHbIi1 pakTOpHBIA MaTEMaTUYECKUN MJIaHUPYEMbII SKCIIEPUMEHT.
6. ITouck sKkcTpeManbHbIX 3HaYeHUH (PYHKIIUU OTKIIHMKA.
7. Henapamerpuueckasi CTATUCTHK.

IIpumepHBbIii epeyeHb TeM K KypcoBoii padore:
1. OnTuMu3anus npolecca HarpeBa MpOKaTHBIX BAJKOB IPH TEPMUYECKOI 00paboTKe;
2. OnTuMu3anus pacxo/ia IMKUXTOBBIX MaTEPUAIOB MPHU BBIIMJIABKE CTAIH MTPHU IIOMOILU
HEHPOHHBIX CETEH;
3. OnTuMu3anys pacy€ra MUXThI IPY TOMOIIN HEHPOHHBIX CETEN




Hnouxamop oocmudicenus

Koo unouxamopa
KOMnemeHyuu

Oyenounvle cpeocmea

MEXIUCLUIITIMHAPHOM KOHTEKCTE.
Nwmeer IIPAaKTHYECKUI OIIBIT:
ajanranuu CYILECTBYIOIIUX
MaTeMaTHYECKUX,

€CTECTBEHHOHAY4YHBIX M COLIMAJIbHO-
9KOHOMMYECKUX METOJI0B VISt
pELIEHNsT OCHOBHBIX, HECTAHIAPTHBIX
3aJa4  CO3JaHus U IPUMEHEHHUS
HCKYCCTBEHHOI'O MHTEJIEKTA;
peuieHuss HECTaHIApPTHBIX 3a7ad C
HCIIOIb30BAHUEM  HCKYCCTBEHHOIO
MHTEJUIEKTA; IIPOBEICHUS
TEOPETUYECKUX U
JKCIIEPUMEHTAIIBHBIX UCCIIEOBAaHUN

HpOH3BOI{CTBeHHaH MPpaKTHKa, IPOCKTHO-TCXHOJOTNYICCKAA IPAKTHKA

[TpuoGperaer 51 anantupyet [OOYJarOUIMKCS MONTYYaeT MHANBUIYATLHOE 3a/JaHUE, B KOTOPOM COJEPKATCA BOIPOCHI T10
MaTeMaTHYEeCKHeE, MpoQUITI0, HAYYHO-HCCIIEIOBATEIHCKON pad0OTe, SKOHOMHUKE, OpPTraHU3aIlluu M
YIPaBJICHUIO MPOU3BOACTBOM, OXpaHE TpyJa M 3allUTe OKPYKaroUIel Cpelibl.

€CTECTBCHHOHAYYHBIC,  COIMATIBHO- . 0 .
O0si3aTennbHONM (HOPMOM OTYETHOCTH CTYJEHTA-TIPAKTUKAHTA SIBJISETCS MUCHhMEHHBIN

O9KOHOMHYCCKHUC, O6H_ICI/IH)KeHepHBIe

OTYET.
3HAHWA M SHAHWA B OOMNACTH | Conepskanme OTYeTa AOJKHO BKIIOYATH CHEAYIOLIHE Pa3ebl:

OIIK-91.1 KOTHUTHUBHBIX HAyK Ui PEHICHHUS || .OpraHu3allMOHHAsA CTPYKTYpa NPeANpHUsaTHS, 1leXa, OTeNa, JaOopaTOpHH.

' OCHOBHBIX, HECTaHJApPTHHIX 3aaad [2.00mias xapakTepucTuka 1exa (otaena, 1adbopaTopun), COCTaB pabOTHUKOB IO
IPHMEHEHHs FICKYCCTBEHHOTO (CTIEMATBLHOCTH, TOJTy, BO3PACTY, 00pa3oBaHmIo, KBaTu(pHUKaLMH1, CTaKy PaboThI.
MHTEIIeKTa i.gngaHHOCTH pyKOBO)II/I"%eJ'ISI HOJpa3AeICHUsL.
.O6opyznoBanue nexa (Jlabopatopum).
3Haer: MaTeMaTH4ecKue, pya uexa ( paTopHui1) .
S.Beimmyckaemast mpoayKIus 1exa, ee HasHadeHue. (Bupl ucrbITaHui, OCYIIeCTBISIEMBIX B

€CTECTBEHHO-HAyUHBIE u

mabopaTopun)
6.IIpuMeHsieMble TEXHOJIOTHH B POU3BOJICTBE (MCIBITAHHSX ).

TEXHUYCCKHUEC MCTOABI JIA PCIICHHA




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
OCHOBHBIX, HECTaHAAPTHHIX 3azady |/.PaboTa ¢ MonoabIMu KagpaMu. PaboTa 1o NOBBILIEHHIO KBAIU(UKALIMH MOJIOIBIX
[IPUMECHEHHUS HUCKYCCTBEHHOro [CHCINATNCTOB.
MHTEIUICKTA; 8.dopMbI 60pBOBI ¢ HAPYIIEHUSAMHU TPYAOBOM TUCIUILIIMHBI.
YmMmeer: aJlanTUPOBaTh

O0BEM TUCEMEHHOT0 OTYETa HE JTOJDKEH MpeBbImarh S0 ctpanui popmara A4,

CYMCCTBYIOIME  MATCMATHACCKUC, | )5\ i1eHHBIX JIMYHO CTYAEHTOM B COOTBETCTBHH C TPeOOBAHMAMM CTAHIAPTA HAOTUET
€CTECTBEHHO-HAYYHBIE U COLUAIBHO- 15 HUP.
OKOHOMHUYECKHUE METO/IbI A1 ["paduueckas yacTb oTuera odopmisercsa cornacHo nonoxenuto ECKJ. Otder pomkeH

PCUICHUA OCHOBHBIX, HCCTAHAAPTHBIX
3aaa4 NPHUMCHCHUSA HCKYCCTBCHHOI'O
HWHTCIIJICKTA

ObITh MOAMKHCAH HA TUTYJIBHOM JIMCTE CTYACHTOM-TIPAKTHKAHTOM, PYKOBOJIUTEIISIMHU
[MPAKTUKHU OT MPEINPUITUS U MHCTUTYTA U 3aBEPEH NEYAThI0, COOTBETCTBYIOIIETO
MPOU3BOACTBEHHOTO MOAPA3ACTICHUS

.Ha BTOpOM J11ICTE TPUBOINUTCS COCTABJIEHHBINA U MOIMUCAHHBIA PYKOBOAUTEIEM OT
MPEIPUATHS OT3bIB C OLIEHKOM 1Mo nsaTHOamubHOM cucteMe.CTyIeHTaM-TIpaKTUKAaHTaM Ha
MPOTSHKECHUH BCErO TIEPUOJa TPOXOXKICHUS TPAKTHKH HEOOXOJUMO BECTH JTHEBHUK
[MPAKTUKU, KOTOPBIN MPEIBABISETCA IIPU NPOBeAeHUH 3aueTa.llo urtoraMm mpomMexyTodHoin
ATTECTAIIMM BBICTABJISIIOTCS OLIEHKH «OTIUYHO», «XOPOUIO», «YIIOBIETBOPHUTEIHHON,
«HEYIOBJIETBOPUTEILHO.

OIIK-91.2

Pemraer OCHOBHBIC, HCCTAHAAPTHBLIC
3aJjaui MPUMEHEHUS] UCKYCCTBEHHOTO
WHTEJUICKTa, B TOM YHUCIE B HOBOW
cpene u B
MEXTUCIUITAHAPHOM KOHTEKCTe, C

WM  HE3HaKOMOH

IMPUMECHCHUEM MAaTEMAaTHYCCKUX,
€CTCCTBCHHO-HAYYHbIX, CcolraJIbHO-
O9KOHOMHYECCKHX, O6II.[CI/IH)KeHepHI)IX

oOactu

HayK
pelieHus

3HAaHMHI W 3HAaHUU B
KOTHUTHBHBIX
3Haer: METOIBI

HECTAaHIApPTHBIX HpO(beCCI/IOHaJ'IBHBIX

OOyJaronuiics mojy4aeT WHIMBUAYaJIbHOE 3aJaHhe, B KOTOPOM COJEPIKATCSI BOIIPOCHI
Mo MpoQuII0, HAaydHO-HCCIIeI0BaTeNbCKOH paboTe, SKOHOMHUKE, OpraHM3allud U
YIIPABJIICHUIO TPOU3BOJICTBOM, OXpaHE TPyAa WM 3allUTE OKPYXKAFOIIEH Cpe/bl.
O06s13aTenbHON (HOPMOI OTUETHOCTH CTYJEHTA-IPAaKTUKAHTA ABISETCS MUCbMEHHBIN
OTYET.

ConepkaHue OT4eTa J0JDKHO BKIKOYATh CIEAYIOIINE pa3/iesbl:

1.Opranmu3anoHHas CTPYKTypa IpeANpHUsITHS, IleXa, OTIeNa, JAO0paTOPHUH.

2.001as xapakTepucTuKa 1exa (otaena, 1abopaTopun), COCTaB paOOTHUKOB 110
CIIENUATLHOCTH, TOJTy, BO3PACTy, 00pa30BaHUI0, KBATU(UKAIIUHU, CTAXKY PaOOTHI.
3.0053aHHOCTH PYKOBOAMTEINS MOIPA3/IEICHUSI.

4.000pynoBanue 1exa (J1abopaTopun).

S.Beimyckaemas mpoayKuus 1exa, ee HasHadeHue. (Bupl ucnbITanui, OCyIIecTBIIEMBIX B
mabopaTopun)

6.HpI/IMCH}ICMBIC TCXHOJIOTHHU B IIPONU3BOJICTBEC (I/ICHBITaHI/ISIX).




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

337a4, B TOM 4YHCJIC¢ B HOBOHW WIH

HE3HAKOMOH cpene u B

MCKIUCHUIINIMHAPHOM KOHTCKCTEC, C

MIPUMEHEHUEM MaTeMaTUYCCKHX,
€CTECTBEHHOHAYYHBIX,  COLIUAJIbHO-
SKOHOMHUYECKHUX, OOIICHHKCHEPHBIX
3HaHUH W 3HaHMKM B  oOJlacTu
KOTHUTHBHBIX HayK;
Ywmeer: peuarhb OCHOBHBIE,

HECTaHAAPTHBIE 3a7a4l MPUMEHEHHUS
HWCKYCCTBEHHOTO HMHTEJIEKTa, B TOM
YHucjie B HOBOWM WM HE3HAKOMOM
cpeae M B MEXIAUCUUIUIMHAPHOM
KOHTEKCTE

7.Pabota ¢ MosoapIMu KajgipaMu. PaboTa mo MoBBINICHUIO KBATH(UKAIIMH MOJIOIBIX
CHEIIUAJINCTOB.
8.DopmMbl 6OPHOBI ¢ HAPYIICHUSIMU TPYAOBOU TUCITUATIIIAHEI.

OIIK-91.3

[IpoBoaut TEOPETUUECKOE 51
JKCIIEPUMEHTAIIBHOE  UCCIEA0BAHUE
00BEKTOB npodecCuoHaTbHOM

ACATCIIBHOCTH, B TOM YHCJIC B HOBOM

WIM HE3HaKOMOH cpene U B
MEXTUCIUITITMHAPHOM KOHTEKCTe
3HaeT: O0COOEHHOCTH TMPOBEACHUS
TEOPETHYECKOTO 171

IKCIIEPUMEHTAITBHOTO HCCIIEIOBAHUS
00BEKTOB npodeccuoHanbHOM
NeSITeIbHOCTH, B TOM YHUCIIE B HOBOMU
WIM  HE3HAKOMOM cpere H B

MCKIUCHUIIIIMHAPHOM KOHTCKCTC.

OOyJaronuiicss TOoTy4aeT WHAMBHIyAIbHOE 3aJaHue, B KOTOPOM COJEPXKATCs BOIPOCHI
Mo Mpouio, HaydHO-HCCIEA0BATEIbCKON paboTe, IKOHOMHUKE, OpPraHU3alUd U
YIIPABJIICHUIO TIPOU3BOJICTBOM, OXpaHE TPyAa H 3alIUTe OKPYKAIOLIEH CPEeIbl.
O0s3aTenbHON (POPMOI OTYETHOCTH CTYACHTA-TIPAKTHKAHTA SIBISETCS MHUCbMEHHBIN
OTYET.

CogepxaHue OTuYeTa IOJDKHO BKIIFOYATH CIEAYIOIINE Pa3aeIbl:

1.Opranu3anoHHas CTPYKTypa MPeANPUSITHS, IIeXa, OTIeNa, TJAO0paTOPHH.

2.0011ast xapakTepucTUKa 1iexa (oTaena, 1abopaTopuu), COCTaB pabOTHUKOB 11O
CIENUaTLHOCTH, TOJTy, BO3PACTy, 00pa30BaHUI0, KBATU(UKAIIUHU, CTAKY PaOOTHI.
3.0053aHHOCTH PYKOBOAMTEINS MOIPA3/IEICHUSI.

4.0060pynoBanue mnexa (;1abopatopun).

S.Beimyckaemast mpoayKIus 1iexa, ee HasHaueHue. (Buibl ucnbITanuii, OCYIIECTBIIEMBIX B
mabopaTopun)

6.IIpuMeHsieMble TEXHOIOTUU B TPOU3BOJCTBE (MCIBITAHUSX ).

7.Pabota c mosoapIMu KajgipaMu. PaboTa mo mOBHIICHHUIO KBATH(UKAIIMH MOJIOIBIX




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

VMeeT: MpOBOAUTH TEOPETHUYECKOE H
OKCIICPUMEHTAIIHOE ~ HCCIIE0BAHNE
00BEKTOB npodeccnoHanbHON
ACATCIIBbHOCTH, B TOM 4YUCJIC B HOBOH
WIM  HE3HAaKOMOHl cpeae © B
MEXTUCHUILTMHAPHOM

Nmeer HPaKTUYCCKUI

CYIIECTBYIOIIUX

KOHTEKCTE.
OIIBIT:
aJanTanuu
MaTEMAaTHYECKHUX,
€CTECTBEHHOHAYYHBIX M COIMAIBHO-
YKOHOMHYECKHUX METOJIOB ISt
peleHus OCHOBHBIX, HECTAHIAPTHBIX
3aJad = CO3JaHUS H
HCKYCCTBEHHOTO

peuieHud HCECTAHAAPTHBIX 3aJdad C

NPUMCHCHUA
MHTCIIJICKTA,

HUCIIOJIB30BAHHUEM HCKYCCTBECHHOTI'O
HWHTCIIJICKTA, IMPOBCACHUA
TCOPECTUUCCKUX u

OKCIICPUMCHTAJIBHBIX I/ICCJ'IGI[OBaHI/Iﬁ

CIIELIUAIIUCTOB.
8.DopMbI 6OpPHOBI ¢ HAPYIICHUSAMHU TPYAOBOM TUCIUILIHHEIL.

O0BbeM MUCEMEHHOTO OTYETa He JI0JDKeH mpeBbimath S0 ctpanul popmara A4,
0(OPMIICHHBIX JIMYHO CTYJIEHTOM B COOTBETCTBUM C TPEeOOBAaHUSAMM CTaHJapTa Ha OTYET
no HUP.

['paduueckas yacte otdera odopmisieTcs coriacHo nojoxenuto ECK/I.

OTueT NOKEH OBbITh MOANUCAH HAa TUTYJIBHOM JIUCTE CTYACHTOM-IIPAKTHKAHTOM,
[PYKOBOJUTCIISIMU ITPAKTHUKU OT MPCANIPUATUA 1 UHCTUTYTA U 3aBCPCH I1€YAThIO,
COOTBETCTBYIOLIETO MPOU3BOACTBEHHOI0 NogpasaeneHus.Ha BTopom jiucte npuBoauTcs
COCTABJICHHBIN U MOJIMCAHHBIN PYKOBOAUTENIEM OT IIPEANPHUATHS OT3bIB C OLICHKOM 110
NATHOAIIIBHON cUCTEME.

OIIK-93 Cnoco6eH aHaIu3upoBaTh NpodeccCHOHAIbHYI0 MHGOPMAIHIO 1/l pelleHus 32/1a4 B 00J1aCTH CO3/1aHUSA M PUMEHEHUs TeXHOJIOTHIl U
CHCTEM HCKYCCTBEHHOT0 HHTE/UIEKTA, BBIIEJISITh B Hell IIaBHOE, CTPYKTYPHPOBATh, 0()OPMIIATH U NMPEACTABJSTH B BU/I€ AaHAJIUTHYECKHUX
0030poB M npe3eHTAnH ¢ 000CHOBAHHBIMHU BbIBOJAAMHU M PEKOMEHAALMAMH

OCHOBBI HAYYHOI KOMMYHHKAIUH

OIIK-93.1

[IpumeHnsieT NPUHLMUIBI, METOIbl M
cpencTaa aHaiau3a u
CTPYKTYPUPOBAHUS

npogeccuoHaTbHON uHpopManun

IIpakTHyeckoe 3aganue 1:
Haiinute Ha caiite JIUCJIUB.PY win oubnmoreke PUHII, elibrary aBropedepars o Bareit
Hay4YHOU CIIEHHAJBbHOCTH M MPOAHATU3UPYUTE UX HA IPEAMET UCIIOIb30BAHNS HOPMAaTUBHO-
MpaBoOBOI 0a3bl, COOMIOACHUS HH(OPMAIIMOHHOTO 3aKOHOIaTEIhCTBA.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

JUIS  pemieHuss  3agad  o0nactu
MPUMECHECHHSI TEXHOJOTHA U CHCTEM
HCKYCCTBEHHOTO HMHTEIJIEKTa
3Haer: CrmocoObl  0000IIEHHS |
OIIEHKH pe3ysIbTaToB HAYYHBIX
HCCIICIOBAHUI;

YMmeer: 0000marh M KPUTHYECKH
OIICHUBATh pe3yJIbTaThI
HCCIIEA0BaHUH, IIOJIy4ECHHBIE
OTCYCCTBCHHBIMU H  3apyOC)KHBIMU
HCCIIEIOBATEIISIMU

IIpakTnyeckoe 3aganue 2:

Haiinure Ha caiite 9bC «Jlanp» wiu budiauoreke PUHLI, elibrary crareu no Bareit
Hay4YHOI crieranbHOCTU. OLEHUTE Pe3ysIbTaThl HCCIICIOBAHHS

Anamusupyer  mpoQeCCHOHAIBHYIO
uH(pOpMaIMIO0, BBIAENAET B HEH
TJIaBHOE, CTPYKTYPHUPYET, OPOPMIISIET
u Mpe/ICTaBIIsIeT B BUJIE
AHATTUTHYECKUX 0030poB
3HaerT: METOIbI a”HaIM3a
npodeccuoHanbHOM  MHQOpMaIHH,

0030p MaTepuaoB.

MH(OPMALIMIO U OLICHUTE €e.

IIpakTnueckoe 3aganue 1:

[ToaroToBbTE CBOE BBHICTYIUIEHUE HA BBIOpaHHYIO Ipymnmoi Temy. Crenaite aHaTMTHYECKUN

IIpakTHyeckoe 3a1aHue 2:

I/ICHOJ'IB3y}I Pocculickuii m”HIEKC HAayY4YHOI'O HUTUPOBAHUA, HaluTe HAaYYHO TEXHUYCCKYIO

OIIK-93.2 CTPYKTYypUpOBaHUSA, OGOPMIICHUS U
pa3pabOTKH aHATUTUYECKUX 0030pPOB.
YmMmeer: aHAJIM3UPOBATh
npoeCcCHOHATIBHYI0  MH(OPMAIIHIO,
BBIJICNIATh B Heil rJIaBHOE,
CTPpYKTYpUpOBaTh, OGOpPMIATE U
MPEJCTABIATh B BUJIC aHATUTHYECKUX
0030poB
OIIK-93.3 [TonroraBnuBaeT Hay4Hble JOKJIAJbI, IIpakTHyeckoe 3a1anue :




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

nyOoJIMKalMd W aHaJIUTUYECKHe
0030pbI ¢ 000CHOBAaHHBIMHU BBIBOJIAMHU
U PEKOMEHJAIMSIMH, YYacTBYEeT B
POCCUMCKHX M MEXAYHapOIHBIX
KOH(EpEeHIHAX B obyactu
HUCKYCCTBEHHOTO  HHTEIUIGKTa U
COPCBHOBaHMSIX B JTOM 00JacTu
3HaeT: METO/IbI OJrOTOBKH HAYYHBIX

JIOKJIaJI0B, myoJIuKaun u
AHATTUTHYECKUX 0030poB c
000CHOBaHHBIMH BBIBOJIAMU u
PEKOMEHTalASIMA aHay3a

npodeccnoHanbHOM  HHPOpPMAIIHH,
CTPYKTYypUpPOBaHUsA, OGOPMIICHHUS U
pa3pabOTKK aHAIUTUYECKUX 0030pOB;

YMeer: COCTaBIISITh Hay4YHbIE
JIOKJIahbI, myOIuKaIuu n
aAHATTUTUYECKUE 0030pbI c
000CHOBaHHBIMH BBLIBOJIAMH u
pEeKOMEHIallusIMU,  BBICTYNaTh Ha
Hay4HBIX KOH(EepeHIHSIX;
Nmeet MPAaKTUYECKU I OMBIT:
Hay4HbIX JIOKJIaI0B c
MPECTABICHUEM Mpe3eHTalnN

UCCIIEIOBAaHUM €  HCIIOJIIb30BAaHUEM
CUCTEM MCKYCCTBEHHOT'O MHTEIJIEKTA;
aHaJlM3a IMOJIYUEHHBIX pe3yJIbTaToOB

[IPE3EHTALMIO K JOKJIaay.

HOI[FOTOBBTC JOKJIaa 1o TEME Balll€ro HAY4YHOI'0 UCCIICAOBaHUs. HOI[FOTOBBTC




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KoMnemeHyuu
Ha OCHOBC UCKYCCTBEHHOTO
HHTEJIEKTa, B  0000mIEHMH U
OLICHUBAaHUU pe3yiIbTaToB
HCCIIEA0BaHUH, IIOJIY4YEHHBIX
OTEYECTBEHHBIMU U  3apyOEKHBIMU

HCCiICa0BaTCIIsIMU

MogaespoBaHue 1 0

NTUMHU3ANUA TEXHOJOTHIECCKUX ITPOLECCOB

HpI/IMeHHGT MNpUHIUIBI, METOAbI H

cpencTa aHaim3a U
CTPYKTYpUPOBaHUS

npodeCcCuOHAIBHON uHpopmaruu
JUIs  pelieHus  3amad  o0yacTe

IMPUMCHCHUA TEXHOJOTHH M CHCTEM

IIpumepHBIe NPAKTHYECKHE 3aJAHUA:
1. Perpeccuonnblii ananu3. Pacyer nmapHbIX U MHOKECTBEHHBIX PETPECCUOHHBIX YPABHEHUH.
2. Iloka3areny TOUHOCTH U a/IeKBATHOCTU PEIPECCUOHHBIX YPaBHEHUH (KpUTEPUU
CrteroieHTa, Oumepa, KodpOUIUEHT STACTHYHOCTH U BKJIaA (PAaKTOPOB B (PYHKIIHIO
OTKJIMKA, OCTATOYHOE CPEAHEKBAAPAaTUIECKOE OTKIOHEHUE — CTaHIaPTHOE OTKJIIOHEHHE —
[PErPECCUOHHOTO YPABHEHMUS).
3. MeTo/1bl MOKCKA AKCTPEMATIbHBIX 3HAUCHUH (3HAYEHUH JIOKAIbHOM ONTUMH3ALIIH)

HUCKYCCTBCHHOI'O MHTEJUICKTA (hyHKIIUM OTKIMKA. MeTo KpyToro BOCX0XaeHus — MeToa bokca-Ywuicona.
OIlK-93.1 3Haer: crnocoObl  0000menus u 4. [loHsATHE O HEMapaMeTPUYECKOM METO/I€ ONTUMHU3AIMHN — MeTO Taryuu.
OLEHKH  pE3yIbTATOB  HAYYHBIX - TpebGoBanusi, mpeabABIsIEMbIE K TPOTHOZUPYIONUM PETPECCUOHHBIM 3aBUCUMOCTSIM.
HUCCIIET0BAHUIM;
YMmeer: 0000mare W KPUTHUECKH
OLICHUBATh pe3ynbTaThl
HCCIeA0BaHUM, MOJIyYeHHbBIE
OTEUECTBEHHBIMU U  3apyOEKHBIMU
HCCIeIoBaTeNs MU
AHanusupyer  npo¢eCCHOHAIBHYIO Teopernueckne BONpoOChI:
uHpOPMALMIO, BBUIENSET B Heil 1. Kpurepun Creronenta, Ouiepa.
OITK-93.2 [NIABHOE, CTPYKTYPHPYET, 0hopMIseT 2. OcTaToyHOE CPeAHEKBAAPATUYECKOE OTKIOHEHHE — OCTATOUYHOE CTaH/IAPTHOE

n MMpEaACTaBIACT B BHUIC

0030poB

AHAJIUTHYCCKUX

OTKJIOHEHHUE.
3. Onenka Bkiaga GpakTopoB Ha 3HaueHHE QPyHKIUU OTKIHMKA. KoadhuineHT 3nacTHaHOCTH.
4. JlucriepCHUOHHBIN aHAIH3.




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
3Haer: METO/IbI aHaym3za |5S. KoppekTupoBka NpOorHO3UPYIOIIETO YPABHEHUS PETPECCUH NPU CTATUCTUYECKOM
npodeccHoOHaTbHOM  MH(pOpMAaIMH, [IPHEMOYHOM KOHTPOJIC 110 KOPPEIISLHOHHON CBSI3M MEXK/Ly IapaMeTpamu.

CTPYKTYypUpPOBaHUs, OGMOPMIICHUS U
pa3pabOTKK aHATUTUYECKUX 0030pPOB.

Ymeer: aHAJM3UPOBATh
npodeccuoHanpHyl0  UHGOPMAIIHUIO,
BBIJICIIATh B HEi TJIaBHOE,
CTPYKTypupOBaTh, 0OGOpPMIATE U

NpeACTAaBIATE B BUAC aHAIUTUICCKUX
0030poB

6. ITonsiTHe 00 ynpaBIeHUH B aBTOMaTU3UPOBAHHOM PEKUME.
7. AnanTUBHOE yIIpaBIICHNE

OIIK-93.3

[ToxroraBnuBaeT HaydHBIC TOKJIAJIBI,
MyOIMKaIUuu u
0030pbI ¢ 000CHOBAaHHBIMHU BBIBOJIAMU
U PEKOMCHJIAIMSIMH, YYacTBYeT B
POCCHICKMX M MEXIYHApPOIHBIX
KOH(epeHIHIX B

AHAJIMTHYCCKHUC

obnactu
HUCKYCCTBEHHOTO  WHTCIUICKTAa U
COPEBHOBAHHUSX B JTOM o0Oyactu
3HaeT: METOIBI MMOATOTOBKU HAYUHBIX
myOauKanun u

0030poB c

BBIBOJIaMHU u

aHaJIn3a

JIOKJIJIOB,
AQHATUTUYECKUX
000CHOBaHHBIMHU
PEKOMEHIALIUSIMHU

npodeccuoHanbHOM  MHQOpMAIHH,
CTPYKTYpUPOBaHUS, O(DOPMIICHHS U
pa3pabOTKH aHAIUTUYECKUX 0030POB;
Ywmeer:

COCTaBJIATH HAay4YHBIC

IIpumepHBbI NepeyeHb TeM CEMUHAPOB — pepepaToB:
1. HopmanbHoe pacnpeneneHue.
2. OmnpeneneHne CTaTUCTUYECKHA HE00X0TUMOTo 00beMa BEIOOPKH.
3. luctiepCMOHHBIN aHATU3.
4. ITapnast koppensuusi.
5. MHOXECTBEHHAs1 KOPPEIISILUSL.
6. KoppensainoHHO-perpecCHOHHbBIN aHaIu3.

IIpumepHBIii IepevYeHb TeM K KypcoBoii padore:

1. Pacuér anroputma nocTpOEHUSI MapIIPYTHOW KapThl IPOU3BOACTBA JINTOIO U3/IEIINSA:

3aavda OIITUMHU3AUU TEXHOJOTUU ITPU IMTOMOIIH KOMIIBOTCPHBIX CUCTCM,

2. OHTI/IMI/ISaHI/ISI XUMHYECCKOI'0 COCTaBa CiujiaBa 1o KpuTCpruo «KMUHHUMAJIbHASA CTOUMOCTDB,

3. Ontumu3anus mnporecca padoThl AYTOBOM MEUr MpU MOMOIIM HEHPOHHBIX CeTel.




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
JOKJIaJIbl, nyOJIMKauu
AHATUTUYCCKUE 0030pbI c
O6OCHOBaHHBIMI/I BBIBOIaMU
PEKOMCHAAUAMU, BBICTYIIATh Ha
HAYYHBIX KOH(EPEHITHSIX;
Nmeer MPAKTUYCCKHIA OTIBIT:
HAYYHBIX JIOKJIAJIOB c
MPECTaBICHUEM Mpe3CHTAIHH

HCCIECNOBAHUM C HCIOJIb30BaHHUEM
CUCTEM HCKYCCTBEHHOT'O WHTEJICKTA;
aHaJI3a TIOJNIyYEHHBIX PE3YJIbTaTOB
Ha OCHOBE UCKYCCTBCHHOTO
HHTEIJIEKTa, B  OOOOIIEHHMH U
OIIEHHBaHUH pe3yabTaToOB
HCCIIEI0BaHUH, MOJTy4YEHHBIX
OTEYECTBEHHBIMU U  3apyOEKHBIMU
HCCIEN0BATEIIMHI

IMPOPECCHUOHAJIBHBIE KOMIIETEHIIMH

IIK-1 — Cnocoben YHpaBJATh p€aJIbHbIMHU TEXHOJOITMICCKUMHU IPpoHeCCaMu oﬁopmeBaHueM AJISL MMOJTYYECHHSA CIIJIABOB

Pecypco- u 3Heprocoepesxenne B METALIYPrun

IK-1.1

3HaeT: Kak periarb
npodeccuoHaIbHbIE 3a/1a41 1O
pa3paboTKe TEXHOJOTUUECKHUX
MIPOLIECCOB U MOA00PY
000pyI0BaHUs, UCTIONTB3YS

1M (pOoBbIE TEXHOJIOTUH; KaK pellaTh
npodeccuoHaIbHbIE 3a/1a41 MO

NN B WN —

TeopeTnyeckue BONpoOChHI
. Knnaccugukanus oTxon0B npou3Bo/CcTBa
. Merannnueckue oTxoabl
. OTX0/1bI TMTEHHOTO POU3BOJCTBA
. OTX0pI METAILITYpPIUH
. OTX0/1BI 0060TaTUTEIBHOTO MPOU3BOCTBA
. OTX0/1bI TOPHOPYIHOTO MTPOU3BOICTBA
. OTX0/1bI COOCTBEHHOTO MPOU3BOCTBA HA OCHOBE KeJle3a




Hnouxamop oocmudicenus

Koo unouxamopa
KOMnemeHyuu

Oyenounvle cpeocmea

pa3paboTke TuraHoB U Metoandeckux |8. [Ipobrnemsbl, Bo3HUKaOIIKE IpU NIepepaboTke cOOCTBEHHBIX OTXOJI0OB Ha OCHOBE XKelle3a
MporpamMM MpoOBEICHUS 0. [IpoTuBOTOYHOE paPUHUPOBAHUE IIIITAKOM

10. IIpeumyniecTBa IPOTUBOTOYHOTO PAPUHUPOBAHUS MTEpE] OOBIYHBIM

11. VI3MeHeHune cTpyKTypbl OTXO0/10B IPOM3BOCTBA

12. Y nanenue Meau U HUKENS U3 YyT'yHa U CTaIu

13. TTony4yeHne MUXTOBBIX CIJIABOB U3 OTXOJI0B ATFOMUHMS

14. Y panenue Maruus U LIMHKA U3 aJJIOMUHHUEBBIX CIUIABOB

15. VY nanenue xxesne3a 1 KPEMHUsSI U3 ATIOMUHUEBBIX CIUIABOB

HCCIIEI0OBaHUN 1 Pa3paboToOK

[1K-1.2 YMeer:  OCymIeCTBISATH cOOp W IIpakTHyeckne 3a1aHus
U3y4YEeHUE HaquO'TeXHquCKOﬁ - paCyeT KOJIMYCCTBA MATCPUAJIOB, HGO6XOI[I/IMLIX AJI TIOJTYYCHH A 3aJaHHOI'0 COCTaBa
uHdOpMAIIH Mepe/ioBpIx [CTV1aBa METOIOM pa3baBieHUs

- paCycT KOJINYCCTBA BOCCTAaHOBUTEJICH JJI M3BJICUCHHS METaljla U3 IIIaKa.
- paCcdeT KOJIUYCCTBA OKUCIIUTECIIA IS YAAJICHUS CCPhI U3 HIJIAKa,

JOCTIDKEHUH MO0 TeMe MCCIICIOBaHHIMA
1 pa3paboToOK

I1K-1.3 Nwmeer MPaKTUYECKUM OTIBIT: Pemenne KOMILUIEKCHOM 3a1a4H IO OLICHKeE

OILIEHNBAaTh pe3ynbpTaThl HpI/IMep KOMILJIEKCHOH 3agadu

- Bb10op MeToanku pacyeTa M pacueT KOJIMYECTBa MaTepHaioB, HEOOXOAUMBIX JUIS
MOJIy4YEHUs 3aJaHHOT'O COCTaBa CIIaBa.

TEOPETHIECKOTO 000011eHUs
HAay4YHBIX W MPAKTHYCCKUX JaHHBIX,
pEe3yNbTaTOB  OKCIEPHUMEHTOB  H
HaONMOIeHUH,  TPOU3BOJCTBEHHOTO
OTIbITa

Teopnﬂ N TEXHOJOIusl NpouecCcoB MPOU3BOACTBA CTAJIN

IK-1.1 3HaeT: KaK pemarb Bomnpocel, Bxoasiiue B nepevyeHb AJs ¢Aa4d 3a4era:
npodeccHoHalbHbIE 331aU1 0 1. MepsI 1o mipeI0TBpaIeHUI0 00pa30BaHuUs Ta30BbIX Je()EKTOB YHIOTCHHOTO XapaKkTepa B
CTAIbHBIX OTJIMBKAX.

2. DK30TeHHBIE Ta30BbIC Ne(DEKTHI B CTAILHBIX OTIMBKaX. [[puurHbI HX 00pa3zoBaHus.

3. Buabl HEeMeTaNTMYeCKUX BKIIFOUEHUM B CTAJbHBIX OTJIMBKAX.

4. IcTOYHNKH HEMETAUINUYECKHUX BKIIOUCHHI B OTJIMBKAX.

1H(POBBIC TEXHOTOTUH; KaK PEUIATh |5 Jk30reHHbIE HEMETATNUECKUE BKIIOUEHHS, MX HCTOUHUKH.

1poheCcCHOHATILHBIE 33/1a4H 110 6. Mepsl 0 IpeAOTBPAIIEHUI0 00Pa30BaHMsl SK30I€HHBIX BKIIOUEHHH.

pa3paboTKe TEXHOIOTHUECKUX
IPOILIECCOB U MOJIO0PY
000pyIOBaHUS, HCTIONB3YS
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pa3paboTKe TUITAHOB U METOAMYECKUX
MPOrpaMM IIPOBEAECHUS
UCCIICIOBaHMIA U pa3paboToK

7. JKUIKOTEKy4eCTh U 3aMOJHAEMOCTh JIUTCHHOU (DOPMBI.

8. Ycanka cranu. Buael ycanku.

0. JluteitHpie HANPSYKEHHS B CTAJIbHBIX OTJIMBKaX. Bupl HanpsiKeHUil.
10. l'opstuue Tpeuunsl. [TpuunHb! HX 00pa3oBaHMUS.

11. Bunb! npuObLIeH, UX KiaccuUKaIys.

12. Metoap! pacuéra npuObUIEH.

13. DneMeHThI TUTHUKOBOM CHUCTEMBI. X Ha3HAUCHHE.

14. TpeboBaHus, NpeabIBISIEMbIE K JIUTHUKOBBIM CUCTEMAM.

15. Knaccudukanus TMTHUKOBBIX CHCTEM.

[1K-1.2

YmeeT: ocymecTBiasATh cOop U
W3yuCHHE HAYYHO-TEXHHUYECKOU
uHpOpMaIHU HIePEIOBBIX
I[OCTI/I)KGHI/Iﬁ 10 TEME I/ICCJ'IeIlOBaHI/Iﬁ
U pa3paboToK

IIpuMepHbIe NepevyeHb TeM JIsl BbINOJIHEHUSI KyPCOBOIr0 NMpoeKTa
1. BoIOpath muaBUIBHBIA arperar U pacCuuTaTh MUXTY JUIS BBIIUIABKU CTanu Mapku 25J1.
(dyTepoBKa OCHOBHAsI, CIIOCOO BBIIUIABKY - C OKUCIIEHUEM )

I1K-1.3

Hmeet MPAKTUYECKU I OIBIT:
OLICHUBATh pe3ynbTaThl
TEOPETUIECKOTO 00001IeHus
Hay4YHbIX M NPAKTUYECKUX JIAHHBIX,
pe3yIbTaToOB SKCTIEPUMEHTOB u
HaOIOJIEHUH,  MPOU3BOJICTBEHHOTO
OITbITA

IIpumep u3 npogeccuoHaILHOM 001acTH:
1.IlpenonaBarens BbIAET MApKy CTalH.
2.BbIOpaTh TIIaBUIIBHBINA arperar.
3. IlogoOpaTh cocTaB MMUXTOBBIX MaTEPUATIOB.
4. PaccunTarh IUXTY JUIs BBIIJIABKU 3a/laHHOM MapKu CTaJlu.
5. OnucaTh TEXHOJIOTHIO BBIIIABKH.

IIpousBoacTBeHHAs1 IPAKTHKA, HAYYHO-HUCC/IEI0BaTeIbCKAas padoTa

IK-1.1

3HaeT: Kak pemiarhb
npodeCcCuOHABHBIC 3a/1a4H TI0
pa3paboTKe TEXHOJOTUUECKHUX
MIPOLIECCOB U MOA00PY
000pyI0BaHUs, UCTIONTB3YS

1M (pOoBbIE TEXHOJIOTUH; KaK pellaTh

Teoperuyeckne BONpochl
-mabopaTopHOE 000pyI0OBaHHE
-TEXHUYECKHE PEKOMEHIalluU-CHCTEMa MEHEIPKMEHTA KaueCcTBa
MHnuBrIyabHbIN IJIaH U 3a1aHUE
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npodeccroHabHBIC 32/1a49H 110
pa3paboTKe TUTAHOB U METOMYECKUX
MPOrpaMM IIPOBEAECHUS
UCCIICIOBaHMIA U pa3paboToK

IK-1.2 YmMmeeT: ocymecTBiasATh cObop U IIpakTuyeckoe 3aanue
U3y4yeHue Hay4YHO-TEXHUYECKOMN
nH(OpMAITIT MepeOBBIX 1.CocraBnenue nHaUBUAyanbHOrO I1aHa2. I lpoBeaenre auTepaTypHO-IaTEHTHOTO aHAIM3a
I[OCTI/I)KGHI/Iﬁ I1I0 TEMC I/ICCJIGI[OBaHI/Iﬁ

1 pa3paboToK

IK-1.3 HNwmeer MPaKTUYECKU I OIIBIT: NuauBuayanbHoe 3a1aHue
OLICHUBATh pE3yIbTaTEI CocTaBiieHHEe OTYETa 110 3aﬂaHHOﬁ nperioaaBaTCiIcM TEMC
TEOPETHIECKOTO 00001IeHn

HAayYHBIX M TPAKTUYECKUX HAHHBIX,
pe3yiabTaTOB  JKCIEPUMEHTOB  H
HaOJIIO/IeHUH,  IPOU3BOJCTBEHHOIO
OTIbITa

HpOH3BOI{CTBeHHaH NMpaKTHuKa, NPpeAIUIIIOMHAA MPAKTUK

IK-1.1 3HaeT: KaK pelaThb Teopernyeckue BONpoOChI
npodecCuoHaAIbHBIC 3a/1a4H TI0 -1a00paTOpHOE 000PYI0BaHKE

-TeXHUYECKHE PEKOMEHIalluN

-CICTeMa MEHE)KMEHTa KayecTBa

pa3paboTKe TEXHOJOTUUYECKUX
MIPOLIECCOB U MOA00PY
000pyI0BaHUs, UCTIONTH3YS

1 poBbIE TEXHOJIOIUHU; KaK pelaTh
npodeccuoHaIbHbIE 3a/1a41 MO
pa3paboTKe MIIAHOB U METOINYECKUX
IporpamMM MpOBEACHUS
HCCIIeIOBAaHUM 1 pa3paboToK




Hnouxamop oocmudicenus

Koo unouxamopa Oyenounsie cpedcmesa

KOMnemeHyuu

I1K-1.2 YmMmeer: ocymecTBiasATh cbop U IIpakTH4yeckoe 3a1aHue
H3ydeHHe Hay4HO-TexHIueckoii [O0paboTKa 1 cucTeMaTu3auys pakTMIecKOro 1 JUTEPaTypHOro Marepuaia
uHpOopMaU HEPETOBBIX

JOCTHXKEHHUH 0 TeMe HCCIIEAOBAHMIMA
1 pa3paboToOK

11K-1.3 Nmeer MPAKTUYECKU I OIIBIT: WnanBuayaibHoe 3a1aHHe
OLICHHBATH pE3YIBTATHI OdopmiieHre TOKYMEHTOB, CBSI3aHHBIX C OKOHYaHHEM MPAKTUKU B OTJIEI€ TEXHUYECKOTO

00yuenus npennpustud. Craga 3adera 1o IpaKkTUKe
TEOPETHYECKOTO 0606wemns Y | peanp A p

HAyYHBIX M MPAKTUYCCKUX JTaHHBIX,
pe3yiabTaTOB  JKCHEPUMEHTOB U
HAOJMIOACHNH,  MPOU3BOICTBEHHOTO
OTIbITa

IIK-2 Cnoco0eH NpoBOAMTH AHAJIN3 TEXHOJOTHYeCKNX M (PM3HYECKUX MPOLECCOB Pa3IHYHbIX CIIOCO00B JIMThS CILUIABOB /1J1s1 BbIOOpa myTeii, Mmep
M CPEACTB YNPABJICHHS Ka4eCTBOM NPOAYKIMH ¢ Pa3padoTKOi MPeAI0KeHUH 110 COBEPIICHCTBOBAHNIO TEXHOJIOTHYECKHX MPOLECCOB

n¢ppoBu3anus npoueccos B JUTCHHOM NPOU3BOACTBE

Ilepeyenb TeOpPEeTHYECKUX BOIPOCOB K IK3aMEHY:
. CoBpemeHHbIE IIU(PPOBBIE PEIICHUS B TPOU3BOJCTBEHHBIX MPOIIECCAX.
. [lludpoBu3zanys NpoKaTHOro MPOU3BOJICTBA.
. Hudposuzanus IUTEHHOTO IPOU3BOJICTBA.
. lludposu3zanus crajieriaBuiIbHOIO MPOU3BOACTBA.

1
2
3HaeT: Kak MPOBOJUTH  aHANU3 3
4

NPOLIECCOB  Pa3iIMYHBIX  CIIOCOOOB |5 [udpoBuzarus JOMEHHOTO MPOU3BOJICTBA.
6
7
8
0

TCXHOJOTHYCCKUX u (I)I/I3I/I‘IGCKI/IX

IK-2.1 JUThS CIIaBOB c YYETOM |6. DTambl pa3BUTHUS IPOTPAMMHBIX MPOAYKTOB JIJISi MOJEIMPOBAHHUS MPOU3BOICTBEHHBIX.
. OCHOBHBIE TIPOTPAaMMHBIE TIPOIYKTHI JIJISI MOICTTMPOBAHUS JIUTEHHBIX TIPOIIECCOB.
. [IpuHIHIBI paGOTHI MPOTPAMMHBIX MPOTYKTOB JIJISI MOJEIUPOBAHHSL.
. Ocobennoctu padbotsr [TO LVMFlow.

10. Ocobennoctu padotst [1O Poligonsoft.

11. Ocobennoctu pabotsl apyrux [1O mis MoeTupOBaHUH JIUTEHHBIX MPOIECCOB.

12. AHanu3 TUTEHHBIX MPOIECCOB: (PAKTOPBI, Pe3YyIbTAT, KPUTEPUH OIICHKHU.

COBPEMEHHBIX METOJI0B
UCCIIEIOBAaHUSI M MPUMEHEHHEM
U (POBBIX TEXHOJIOTUI
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13. KomMnibroTepHbIN aHAIN3 JIUTEHHBIX MPOLIECCOB: MPUHILIMIBI K METO/bI.

14. YnpaBneHue TEXHOIOTHYECKUM MTPOLIECCOM MPU MTOMOIIY KOMITbIOTEPHOTO
MOJIETTUPOBAHUSI.

15. OnTuMu3anus TEXHOJOTUYECKHUX MTPOLIECCOB MPHU MOMOIIX KOMITbIOTEPHOTO
MOJIETTUPOBAHUSI.

16. DxoHomMHuuecKast orieHKa (P (HEKTUBHOCTH MPUMEHEHHSI KOMIBIOTEPHOTO
MOJIETTMPOBAHUS JIUTEHHBIX MPOIIECCOB.

17. ®akTopsl, BAUSIOMNE HA MOACIUPYEMbBINA PE3yIbTaT.

18. I'pannuHbIC YCIOBUS: UX BIUSHUE HA MPOLIECC MOJCIUPOBAHHUS.

19. MeTo1 KOHEUHBIX 3JIEMEHTOB.

20. MeTo1 KOHEYHBIX Pa3HOCTEH.

VYmMmeer: BbIOMpaTh NyTH, MEpBHl HU
CpEeICTBa YIpaBJIEHUS KaueCTBOM

IIpuMepHbIe NpPaKTHYECKUE 3aJaHNUS JJIsl IK3aMeHa:
1. CMozenupoBaTh MPOLECC KPUCTAUIU3AIMH PACI/IaBa U OLEHUTH Ae(PEKTHI JIUTOTO
u3aenus. [IpeiokuTh MEPONIPHUSITUS TI0 UX yCTpaHeHHIO (30d-MOEIH MPeIoCcTaBIsIeT
MpernoaBaTens).
2. IIpu momMoIM KOMIBIOTEPHOTO MOJIETUPOBAHUS OLIEHUTH 3(P(HEKTUBHOCTH pa3padoTaHHOM
UTEHHOTO TexHOIOTHH (3d-MOeH MPEAOCTABIISET MPEoIaBaTelb ).

IK-2.2 3. Ilpu momomy KOMIBIOTEPHOTO MOJIEIIMPOBAHMSI OIICHUTH TEIUIIOBBIE YCIOBHUS
MPOAYKIIUN C YYETOM COBPEMEHHBIX -
. KPHUCTAJUTH3AI[MN H3/IENNs, a TAKIKE BO3MOKHBIE TUTEeHHbIE TedekThl (3d-Moaenu
AOCTIKCHUHN, HAYKH M MPAKTHKH TpeI0CTaBIISET IPENOIABATEND );
4. ITpu moMoIy KOMIOBIOTEPHOT'O MOJICTHUPOBAHUS MPEVIOKUTh BAPUAHT CHUKECHHS
MeTaUT0EMKOCTH (hopMbI (30-MoaesH mpeocTaBIIsIeT MPenoIaBaTeib);
. I[Tpr moMo1M KOMITBIOTEPHOTO MOJICIMPOBAHUS ONTUMU3UPOBATH IUTHUKOKYIO CUCTEMY
0e3 ymepba kauecTBy Oyaymemy usaenuio (3d-mMomenu npeaoCTaBIseT MPEIoaaBaTelb).
. IIpuMepHBbIii NepedyeHb TeM AJI NPAKTHYECKUX 3aHATH:
Mmeer TIPAKTHHCCKIH OTBIT: 1] OnrrMu3aLus TEXHOMOTHYECKOT0 MPOLEcca H3rOTOBICHHS OTIHBKE «Jlyray» (3d-Momzenn
pa3palbaThiBaTh  MPEUIOKEHHS  I10 MPEeOCTaBIISET MPETOAaBATENb);
I1K-2.3 COBEPIIEHCTBOBAHUIO 2. O1IeHUTHh BEPOSATHOCTh PACIIOIOKEHUH JIUTEHHBIX T1ePEKTOB B (hopMe B 3aBUCUMOCTH OT

TCEXHOJIOTHNYCCKUX nponeccoB
Y4YCTOM MPAKTHICCKUX JOCTHXKEHUI

C

MOJIOKEHHsI OTIMBKHY (3d-MO/1eM mpeocTaBIseT NpenoaaBaTeb);
3. [IpousBecT MOIETMPOBAHUH U pa3paboTaTh MEPOIIPUATHS 110 YCTPAHEHUIO JIUTEHHBIX

nedekroB (3d-Momeny npeaoCcTaBiIseT MPENoIaBaTelb).
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4. CpaBHHUTD Pe3yJIbTAaThl MOJACIUPOBAHKS OJHUX U TEX K€ M3Aeuii B pasnuunsix 110 (3d-
MOJIEJIH NPEAOCTABIISIET IIPENOJABATEND).

5. Onenka s3xkoHOMuYeckoro 3¢ dexra npu BHEAPESHUH PE3yJIbTaTOB MOACIMPOBAHHUS:
CHU)KCHHE METANIOEMKOCTH, YCTPAHCHUE JINTEHHBIX AC(QEKTOB H T.J.

YnpasieHue kauect

BOM H OpraHu3anus InMpou3BOACTBA HOBBIX IIEPCIIEKTUBHLIX MAT€PHUAJIO0B

Ilepedyenn TeopeTHYecKMX BONMPOCOB IS IK3aMeHa:
1. [Tonsatue kauectBa. CylmIHOCTb U POJb KauecTBa. OCHOBHbBIE TEPMHUHBI U ONPEIETICHUS
CHUCTEMbI MCHCIPKMCHTA KauycCTBaA.
2. [TpuHIMNIBI M QYHKIUU YIIPABICHHUS KA4€CTBOM.
3. Monenb kadectBa. Kimaccudukarus u xapakTeprucTHKa MOJICIICH CHCTEM KadecTBa.

3HaeT: Kak npoBoguTh  aHanu3 @. CTpyKTypa MEeKIyHAapOIHBIX CTAHIAPTOB MO0 CUCTEME MEHEIKMEHTA KauecTBa.
TEXHOJIOTHYECKUX M (U3HUYECKUX (OCHOBHBIE IIOJIOKEHUS.
[POLIECCOB  PA3NMUHBIX  CHOCOGOB 5. Kpatkas xapakrepuctuka MC MCO cepuun 9000 (I'OCT P CO 9000).
[K-2.1 [— CIUIABOB c yueToM 6. [IpyHIMIIBI MEHEKMEHTA KauecTBa. TpeOoBaHus K CUCTEME MEHEPKMEHTA KauecTBa 110
["OCT P ICO 9001. OGmmue TpeboBaHmUs.
COBPCMCHHBIX METONOB (7. Knaccudukanmst METO0B yrpaBieHUs KAYECTBOM.
MCCACHOBaHNA W HPUMCHCHHCM IR ' (ConepikaHue MPOLECCHOTO MOAX0/1a K YIPABICHUIO KAYECTBOM.
1H(POBBIX TEXHONOT UM 0. [Iporiecchl KU3ZHEHHOTO IUKJIA B CHCTEME MEHEKMEHTa KauecTBa.
10. Coneprxanue KOHIIENITMN HAITMOHAIBHOW MTOJIUTUKU Poccuu B 061acTu KauecTBa
MPOAYKIMH U yCIYT.
11. Ilpunuune! 6epexnuBoro nmpoussojcTBa. CyuHocTh MeTouku 8D npu
B3aMMOOTHOIICHUSAX C OTPEOUTEISIMH TPOAYKIIUH.
12. KonmuyecTBeHHas OlleHKa KayecTBa npoaykiuu. KBanumerpus kadecTsa.
Ilepeuens 3axannii AJ1s1 BHIPAOOTKHM NPAKTHYECKUX YMEHHI U MPUOOpeTeHUs
HABBIKOB B PCIICHUH 32124 B IPeAMETHOI 00/1acTH:
YMmeet: BBIOWpaTh TYTH, MEPHl M || Bymonmuts anamus cTpykTypbl cranapra TOCT P FICO 9000-2015
[1K-2.2 CpeAcTBa  yHNpaBJICHHUS  Ka4CCTBOM 2 BpImogHUTH aHAIU3 CTPYKTYphl cranaapra 'OCT P MCO 9001-2015

npoaykKuu € y4€TOM COBPCMCHHBIX
HOCTHH(CHHﬁ; HAayYKHU U IPAKTUKA

3. CoBpeMeHHbIE NMPEACTABIEHUS O BIMSHUU MUKPO- M HAHO- MaciuTaba Ha CBOWMCTBA
MaTepHaIOB.
4. B3aMOCBS3b 3JIEMEHTOB CTPYKTYPHI C IPOYHOCTHBIMU U INIACTUYECKUMU CBOMCTBAMHU

MaTCpHaJIOB.
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KoMnemenyuu
S. MeToauka BbIOOpa HOBBIX KOHCTPYKIIMOHHBIX MaTePUAIIOB /IS 3aJIaHHBIX YCIOBHMA
DKCILTyaTaIuu.
3ajanus Ha pelieHHe 3224 U3 NPOeCCHOHAIBHOI 00/1aCTH, KOMILJIEKCHbIE 3a1aHMS:
[TpenogaBaTens BbIIAET 0OydaromeMycs 3a/laHue Ha BBIOOP MaTepualia sk U3TOTOBICHUS
U3JIeNHsl, paOOTAOIIEro B 3aIaHHBIX YCIOBHIX KCILUTyaTallMH.
B xo/1e ciaum mpakTUYeCcKOro 3aaHus 00yJarOIIUNCs JODKEH MTOKa3aTh CICTYIOIINe
. 3HAHUS:
Vmeer TPpaKTIHICCKIH OTBIT: | _ MIPUHIIMITBI Pa3pa00TKH MEPCIICKTUBHBIX KOHCTPYKIIMHA U3/ICTUI, BEIOOpA MaTepPHAJIOB B
pa3pabarbiBaTh  MPENIOKEHUS 110 [c00TBETCTBHH C YCIOBUSIMU IKCIUTyaTallud ¥ BHEITHUMH BO3JICHCTBYIOIIMMU (haKTOpaMu;
[1K-2.3 COBEPIICHCTBOBAHUIO - METOJIbI ONITUMHU3ALNH TIPOSKTHBIX PEIICHUH ¢ yI€TOM MPUPOIOOXPAHHBIX H
TEXHOJOTMYECKMX  MPOLECCOB ¢ PHEProcOEpEeraromux TEXHOIOTUi;

Y4YC€TOM IMPAKTHICCKUX I[OCTI/I)KGHI/Iﬁ

- IPOBEICHUE IKCIIEPTU3HI MPOCKTHO-KOHCTPYKTOPCKUX U TEXHOJOTHYECKUX Pa3paboToK; -
AQHAJIM3 TEXHOJOTUYECKOT0 MPOLECcca, ONPEILIISIONIETo CIIy)KeOHOe Ha3HaYeHUE
[IPOEKTUPYEMOT0 OOBEKTA;

- QHAJIM3 CYLIECTBYIOIEH TEXHOJIOIHYECKON TOKyMEHTAIUH;

- IOPSJIOK Pa3pabOTKH, 0POPMIIEHHUS, COTIIACOBAHUS U YTBEPXKJIEHUS TEXHUYECKOTO
3aJlaHNsl, TEXHUYECKUX YCIOBUH HAa NPOEKTHUPYEMBIA OOBEKT.

Pecypco- u 3neprocod

epeskeHHe B MeTALJIyPrum

[1K-2.1

3Haer: KakK MMpOBOIUTD aHaJlInu3
TCXHOJIOTHYCCKUX (I)I/I3I/I‘IGCKI/IX
IIponeccoB CII0CO00B
JIUTHA YueTOM

METOJIOB

u
Pa3JINIHBIX

CIIJIaBOB C

COBPCMCHHBIX

n

HUCCIcaJO0BaHUs IIPUMEHCHUEM

U (POBBIX TEXHOJIOTUI

Teoperuyeckne BONpochl
. KonBeprepHsbIe maku
. I3Bneuenue xene3a U3 KOHBEPTEPHBIX 1IIAKOB
. [lepepaboTka KOHBEPTEPHBIX IIJIAKOB
. DIIeKTpocTaNeIIaBUIbHbIE IIJIAKN U UX YTUIU3alus
. Barpanounsle miaky u UX yTuian3anus
. Mennspie nutaku
. I3Bneuenne Meau U3 MeIHBIX [IJIAKOB
. I3BneueHue xene3a U3 MEAHBIX [IUIAKOB
. [TepepaboTka METHBIX MIJTAKOB
10. YTunuzanus oTX010B METHO-CEPHON IPOMBIILIIIEHHOCTH
11. HukeneBbie MIIaku

O 0 IO Dn W —

12. VI3BiedeHne HUKEISA U3 HUKEIIEBEIX IIIJIaKOB
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13. N3Bneuenue xeie3a U3 HUKEJIEBBIX IIVIAKOB
14. IlepepaboTKa HUKEIEBBIX LIIAKOB
15. OnoBsSHHBIE IUIAKU

VYmMmeer: BblOMpaTh IyTH, MEpBl HU IIpakTHyeckue 3a1anus

cpencTBa  ympamieHus  KauectBom | PACUCT KOIMUECTBA CEPHL, HEOOXOIMMOTO ISl YAAJICHUS ME/IA U HUKEJIS M3 CIUIaBa, U
IIK-2.2 HPOLVKIME © VHETOM COBpeMermsm [0 T ricCTEa Iaka, HEOOXOIMMOTO JIJIsI TOTYYCHUSI 33JAHHOTO CO/ICPIKAHUS CEPhI U

PORYK . i p (bochopa npu pazIHMUHBIX MPoIEccax pa@UHUPOBAHUS;
AOCTIDKCHUH, HAYKH M NIPAKTHKH - pacyeT KOJIMYECTBA PEAreHTOB /I yAaleHus IpuMecel u3 MeTalla.
Nwmeer [PAKTHYECKUH OIIBIT: IIpnmep KOMILIEKCHOM 3a121H
- BeiOOp panmoHabHOTO UCIIOIB30BaHUST KMEIOIIUXCSl OTXO/IOB.

pa3pabarbiBaTh  NPEAJIOKEHHS IO
I1K-2.3 COBEPIIICHCTBOBAHHIO

TEXHOJIOTUYECKUX  MPOIECCOB €

Y4C€TOM IMPAKTHICCKUX JOCTHXKEHU N

Teopnﬂ N TEXHOJIOTUs MPOouecCoB NMPOU3BOACTBA CTAJIA

[1K-2.1

3HaeT: Kak TPOBOJIUTH  aHAIU3

TCXHOJOI'MYCCKHUX n (1)I/I?>I/I‘I€CKI/IX
CII0CO00B
Y4ETOM
METOJIOB

NPUMCHCHUCM

mponeccoB
JIUTHA

pa3IMYHBIX
CIUIaBOB c
COBPEMEHHBIX
UCCIIEIOBAaHUSL U

U (POBBIX TEXHOJIOTUIN

Bonpocsl, Bxoasimye B nepevyeHsb s C1a44 3a4eTa:
. Uro takoe cranp? Jlaiite onpeneneHue.
. [IpuBenute ki1accuPpuKaUiO yriIepoAUCTHIX CTAJICH.
. Ilepeuncnure cnenuanbHble CBONCTBA JIESTUPOBAaHHBIX CTAJIEH.
. Tepmuueckast 00paboTKa CTabHBIX OTIUBOK. Bubl 1 Ha3HaUEHUeE.
. Kakue mumxToBble MaTepraibl HCIOJIB3YIOT JUIs BBIIUIABKYU CTaIEH?
. [IpuBeuTe KIacCUPUKALUIO IUIABUIIBHBIX NEUEH.
. Ocobennoctu miaBku ctaneit B JICII kucabIM Ipo1ieccoM METOI0M IeperJiaBa.
. Papunuposanue craneir. Metoas! papuHMpOBaHUS.
. CTpyKTypHO-4yBCTBUTEIbHBIE CBOICTBA PACILIaBOB.
10. CTpyKTypHBIE 30HbI B OTJIMBKaX.
11. BiusiHre XuMcocTaBa CTajield Ha XapaKkTep KPpUCTAITA3AIMH.
12. MonuduiupoBanue CTpyKTyphl CTalli B OTJIMBKAX.
13. DHIOreHHbIE Ta30BbIE BKIIFOYEHHS.

O 00 IO D K~ W —

14. IcTOYHUKH Ta30B B CTAIH.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

VYmMmeer: BbIOMpaTh IyTH, MEpBl HU

CpelcTBa  yNpaBIICHUS KAauyeCTBOM

ITpymep NpakTUYECKOTO 3aJaHus
1. BeiOpaTh MIaBUWIBHBIN arperaT U pacCUuTaTh UIMXTY JJIS BBIIUIABKH cTayd Mapku 25]1.

[K-2.2 NPOJKIMH C Y4eTOM COBPEMEHHBIX (PyTepoBKa OCHOBHAsI, CIIOCOO BBIIIABKU - C OKUCIEHUEM);
JOCTHKEHH; HAYKH U IIPAKTUKU
Hmeer HPaKTHYECKUH OIIBIT: IIpuMep NpakTHYeCKOro 3aJaHus HA 3a4eT:
paspabarbiBaTh  mpemioxkenust 1o [L.IIpenonasarens Boiaér odyuarommumes Gotorpagun MUKPOCTPYKTYPbI CTaIIH.
[K-2.3 COBEPLIEHCTBOBAHHIO 2.0npenenuTs THII U MapKy cTainu, opueHTHpysich Ha 'OCT 2. OnucaTh CTpYKTypy CTalu.
TeXHOIOIMIECKEX  IPOLISCCOB  © 3. OxapakTepu30BaTh CTPYKTYPHBIE COCTABIISIONIME U (Da3bl, 0OHAPYKEHHBIE B

YYETOM MPAKTUUECKHUX TOCTUKECHHI

MUKPOCTPYKTYpE.

COBpeMeHHbIe METOAbI UCCJICA0BAHUA MATECPHUAJIOB U IIPOLECCOB

[1K-2.1

3HaeT: Kak

TCXHOJIOTHYCCKUX

MMpOBOIUTD aHaJlInu3

u  (uznueckux

MMponecCOB  pa3IMYHBIX CII0CO00B

JIATHS CILJIaBOB
COBPEMEHHBIX
WCCIICIOBAHUSA U

c y4eTOM
METO/I0B
MIPUMEHEHUEM

U (POBBIX TEXHOJIOTUIN

TeopeTnyeckue BONpoOCkI
1. O6pa3ipl A ONTUKO-IMUCCHOHHOTO aHajIn3a (arperaTHoe COCTosIHUE, (pU3nKo-
XUMHUYECKHUE CBOWCTBA).
2. O0pa31bl A1 peHTTeHO-(III0OOPECIIEHTHOT0 aHAlIN3a (arperaTHoe CoCTosHuE, (PU3HMKO-
XUMHUYECKHUE CBOWCTBA).
3. OOpa3ipl 1715 onTUYeCKol MeTatorpaduu (arperaTHoe COCTosiHuE, (PU3NKO-XUMUYECKHe
CBOWCTBA).
4. O6pa31bl 111 CKAHUPYIOLIEH 3IeKTPOHHOW MUKPOCKOIINY (arperaTHoe COCTOsSHUE,
(U3UKO-XMMHUYECKHUE CBOICTBA).
5. OOpa3ipsl 17151 TPOCBEYUBAIOLIECH IEKTPOHHOW MUKPOCKOIINY (arperaTHoe COCTOsSIHUE,
(U3UKO-XMMHUYECKHUE CBOICTBA).
6. OOpasipl 17151 pEeHTTeHOCTPYKTYPHOTO aHallu3a (arperartHoe CocTosiHue, pusnko-
XUMHUYECKHE CBOWCTBA).
7. OOpasipl 1711 onpeesIeHUs TBEPAOCTH U MUKPOTBEPOCTH (arperaTHOE COCTOSTHUE,
(U3UKO-XMMHYECKHUE CBOICTBA).
8. OOpa3ibl U1 UCIIBITAHUS Ha PACcTSHKEHHE U CKaThe (arperaTHoe COCTOSHUE, (PU3HKO-
XUMHUYECKHE CBOWCTBA).
9. OOpasibl 17151 UCIIBITAaHHUSI HA MHOTOIIMKIIOBYIO YCTaJIOCTh (arperaTHoe COCTOSIHUE,

(U3UKO-XMMHYECKHE CBOICTBA).




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

10. OOpa3ubl Ui UCTIBITAHUS HA YIAPHYIO BSI3KOCTh (arperaTHOe COCTOSIHHUE, (PU3UKO-
XUMUYECKHUE CBOWCTBRA).

11. O6pa31sl 11 UICHIBITAaHKUS HA a0pa3uBHYIO M YIapHO-a0pa3uBHYIO H3HOCOCTOMKOCTD
(arperatHoe cocTosiHUE, (PU3MKO-XMMUYECKHE CBOHWCTBA).

Hepqu/IanTe OCHOBHBIC Tpe6OBaHI/IH K o6pa3uaM JJIAA OIITUKO-OMHUCCHUOHHOI'O.

YMeer: BbIOMpATL TYTH, MEPEl M [lepeunciuTe OCHOBHBIE TPEOOBAaHMs K 00pa3LaM Jjis PEHTIEHO-(PII0OPECIIEHTHOTO
[K-2.2 CpelcTBa  YIpaBICHHS KAaueCTBOM agasusa.
' MPOAYKIIMK C YYeTOM COBpeMeHHBIX [[Iepeuncinre ocHOBHBIE TpeOOBaHUS K 00pasiaM JUIsl ONTHYECKON MeTauiorpaduu.
ﬂOCTHH(eHHﬁ; HAyKU U IPaAKTUKU Hepe‘{I/ICHI/ITe OCHOBHBIC Tpe6OBaHHH K 06pa3uaM JJISL CKaHI/Ip}IIOH_Ieﬁ 3HeKTpOHHOI>lI
MHUKPOCKOIIHH.
1.11300pa3ute yCIOBHYIO CXEMY ONTHKO-ODMHCCHOHHOTO CIICKTPOMETPA, B TOM YHUCIIC Y3JIbI
prOopa, MPECTABIISIONINE OIMTACHOCTH ISl IIEPCOHANA, OKPYKAIOIICH CPE/IbL.
2. M300pa3ute yCIOBHYIO CXEMY PEHTTEHO-(IIFOOPECIICHTHOTO CIIEKTPOMETPA, B TOM YHUCIIC
y3JI6I IPHOOPA, TPECTABIISIONINE OIMTACHOCTH IS IIEPCOHANA, OKPYKAIOMICH CPEIb.
3. M300pa3ute yCIOBHYIO CXEMY ONTHYECKOTO MHUKPOCKOIIA, B TOM YHCIIE Y3JIbI PUOOPA,
MPEICTABIISIFOIIIE OTIACHOCTH JIJISl TIEPCOHAJIA, OKPYIKAIOIIEH CpeIbl.
Umeer TIPAKTHYECKHH omnpit: #. V300pa3ute yCcIoBHYIO CXeMy CKAaHUPYIOIIETO AIEKTPOHHOTO MUKPOCKOIIA, B TOM YHCIIC
paspaGaTbiBaTh  MpeIoKeHus 1o [Y3TP! H6pI/I60pa, MIPEJICTABIISIFOIINE OTIACHOCTH JIJIS TIEPCOHANIA, OKPYIKAIOIIEH CPEe/IbI.
5. I300pa3ute yCIOBHYIO CXeMY ITPOCBEUYHBAIOIETO AIEKTPOHHOTO MUKPOCKOIIA, B TOM
IK-2.3 COBEPILIEHCTBOBAHUIO P y y yp n P pocKora, B To
MUCIIC Y3JIBI PUOOpa, MPEJICTABISIONINE OMACHOCTD IS TEPCOHANA, OKPYKAFOIICH CPEIbI.
TEXHOJIOTUYECKUX  TPOIECCOB €

YYETOM MPAKTUYECKHUX TOCTUKECHHI

6. 11300pa3ute yCIOBHYIO CXEMY PEHTI€HOBCKOT0 JU(PPAKTOMETPA, B TOM UHUCIIE Y3JIbI
nprOopa, IPeACTaBIISIONINE OMACHOCTD ISl IEPCOHANA, OKPYKAFOIIEH Cpe/Ibl.

7. I300pa3ute yCIOBHYIO CXEMY TBEpJIOMEPA U MUKPOTBEPAOMEPA, B TOM YHCIIE Y3JIbI
nprOopa, MPeACTaBISIOIINE ONACHOCTD IS TIEPCOHANA, OKPYXKAFOIIEH Cpe/Ibl.

8. M300pa3uTe yCIOBHYIO CXEMY YHUBEPCAIbHON HCIIBITATEIbHONW MAIlIUHbI, B TOM YHCIIe
Y3JIBI TPHOOPA, MPEICTABIISIONINE OMTACHOCTH ISl TEPCOHANA, OKPYKAIOIIECH CPeIbl.

0. 300pa3ute yCIOBHYIO CXeMY MasTHUKOBOTO KOIPa, B TOM YHUCIIE Y3JIb IpUOOpa,
MpEeCTaBIISIOIINE

MopenupoBaHue MeTALIyPru4ecKux Npoueccon

[K-2.1

3HaeT: Kak [POBOJUTH  aHAIU3

IlepeyeHb Tem AJ1s1 MPOBEICHUS TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOM aTTecTaluu

1. Knaccudukanus Mozenel o Ha3HauEHHIO.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

TCXHOJIOTHYCCKHUX u (1)I/I3I/I‘-I€CKI/IX

IPOLIECCOB  PA3IMYHBIX  CIOCOOOB
JINTBbA CIIJIaBOB C YUeTOM
COBPCMCHHBIX METOAOB
UCCICOBAaHUI W I[PUMEHEHHEM

U (POBBIX TEXHOJIOTUI

2. MeTobl perieHus: ONTUMHU3aIMOHHBIX 3a/1a4.
3. CyIIHOCTh METO/IA KPYTOI'O BOCXO0XK/ICHUSI.

4. CylHOCTh CUMILJIEKCHOTO METO/IA.

5. Kpurepuun ontumuzanumu.

Ilepeyenb TeM HHAMBUAYAJTbHBIX 3aaHUH
1. Marematuueckoe MOACIMPOBAHNE U ONTUMU3ALIMS MPOIECCa OKUCICHUSI MapraHiia B

CPENCTBA  YNPABNEHWS KAYECTBOM 2. MaTeMaTI/I‘leSKOG MOJICIIMPOBAHUE U ONTUMHU3AIIMS TIPOIIecca OKUCISHUS MapraHIa B
I1K-2.2 AIIEKTPOAYTOBOM Ieyu.
MPOJAYKIIMK C Y4E€TOM COBPEMEHHBIX
. 3. MareMaTnueckoe MOACIMPOBAHNUE U ONTUMHU3AIIMS IPOIECCa PA3IMBKH CTAIN Ha
JOCTUKECHHI; HAYKU U MPAKTUKH cns6080it MHJI3.
4. MaremaTrueckoe MOJSIMpPOBaHIE U ONTUMHM3AIIHS mpoliecca aedochopannu MeTanna B
KHCJIOPOJIHO-KOHBEPTEPHOU TIJIaBKE.
NmMmeer IPAKTHYECKUH OIIBIT: IIpumep 3a1aHus Ha pelieHHe 32124 U3 PO eCcCHOHAIBHOI 00J1acTH
paspabaTbiBaTh  IPEIOKEHUS 10 MareMaTHyecKoe MOI[eJ'II/IvaBaHI/Ie Y ONTHUMU3ALIUS NPOIECCa OKUCIICHHUS MapraHiia B
KHCJIOPOTHO-KOHBEPTEPHOH T1aBKke. CMOIETUPOBATh 3aBUCHMOCTh OCTATOUYHOTO
[1K-2.3 COBEpIIEHCTBOBAHUIO
CO/IepXaHUsl Maprasiia B MeTajie Iepe/ BhIITYCKOM U3 KOHBEPTEPA OT pacxXoa KUJKOTO
TEXHOJIOTHYECKUX  TPOILIECCOB  C

YYETOM MPAKTUYECKHUX TOCTUKECHHI

YyryHa U OCHOBHOCTH nuiaka juist yenoBuid [TAO «MMK». OnpenenuTs onTuMaibHble
YCJIOBUS AJIs OJIyYEHUsI OCTaTOYHOIO coAepkKaHus Mapranua B metajuie He MeHee 0,08 %.

HpOH3BOI{CTBeHHaH NMpaKTHKa, NPpeAIUIIIOMHAA MPAKTUK

a

[1K-2.1

3Haer:
TEXHOJIOTHYCCKHUX u

KakK IMPOBOIUTH aHaJInu3

(buzmIecKux

MPOIIECCOB  Pa3IMYHBIX  CIOCOOOB
JUThS CIJIAaBOB c YUETOM
COBPEMEHHBIX METOJIOB
UCCIIC/IOBAaHUSI W NPUMCHCHHEM

U(POBBIX TEXHOJIOTUI

Teoperuyeckne BONpochl

-mabopaTopHOe 000pyI0OBaHHE
-TeXHUYECKHE PEKOMEH IAIIH
-CUCTeMa MEHEDKMEHTa KauecTBa
NunuBrlyanbHbIN TJ1aH U 3a1aHUE




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

VYMmeer: BbIOMpaTh IyTH, MEpBl H
CpEICTBA YIPaBJIEHUS KaueCTBOM

IIpakTnyeckoe 3aqanue

IIK-2.2 MPOMYKIMH C YHETOM COBPEMEHHBIX 1.CocraBjieHre HHIUBUAYAIBHOTO TTaHA
JIOCTHIKCHHUIA; HaYKH H IPAKTHKH 2.IIpoBesieHne TUTEPATyPHO-TIATCHTHOTO aHAJIN3a
b
HNmeer PaKTHYECKHIA OIIBIT: NuauBuayajibHoe 3a1aHne
paspabarbiBaTh  IPEMIOKCHHS 10
K-2.3 COBEPIIEHCTBOBAHHIO CocTaBiicHHE OTYETA 110 33aHHOM MPEIoIaBaTe/IeM TEME

TEXHOJIOTMYECKUX  IIPOLIECCOB  C
YYETOM MPAKTUUECKHUX TOCTUKECHHI

HpOI/BBOIlCTBeHHaH NMpaKTHKa, HAY9HO-HUCCIeA0BaATEIbCKasA paﬁoTa

3HaeT: Kak TMPOBOIUTH  aHAIU3
TEXHOJOTUYECKUX H  (PU3HYECKUX
HpPOLIECCOB  PA3IMYHBIX  CIOCOOOB

TeopeTqucKue BOITPOCHI

-1abopaTopHoe 00opyI0BaHUE
-TeXHUYECKHE PEKOMEHIAINH

IK-2.1 JUTHSA CIJIaBOB c y4EeTOM
-cCTeMa MEeHEDKMEHTAa KauecTBa

COBPCMCHHbIX MCTO/OB -IHMBUyaNbHBIN UIAH U 331aHUE
HUCCIIEOBAHUS u MIpUMEHEHUEM
U (POBBIX TEXHOJIOTUH
YmMmeeT: BbIOMpaTh MTyTH, MEPHl H IIpakTHyeckoe 3axaHue

K-2.2 CpPEACTBA  yOPABJIEHUS KAYECTBOM

. MPOMYKIMH C Y4ETOM COBPEMEHHBIX O0paboTka U cuctemMaru3anus GakTUIECKOro 1 JIUTEpaTypHOro MaTepuasia

JTOCTIKCHHM; HAYKH M TIPAKTUKA
NmMmeer MPAaKTUYECKU I OIIBIT: NuauBuayanbHoe 3a1aHue
pa3zpabareiBaTh MPEAJTIOKEHUS 10

MK-2.3 COBEpIIEHCTBOBAHHIO OdopmieHne T0KyMEHTOB, CBSI3aHHBIX C OKOHYaHUEM MTPAKTHUKH B OT/IEJIE TEXHUUECKOTO

TEXHOJIOTHYECKUX  IIPOLIECCOB  C
YYETOM MPAKTUYECKUX TOCTUKEHHI

00yUYeHHS TPEIIPUATHSL.

ITK-3 Cnoco0en pa3padaTbiBaTh 1 000CHOBBIBATH NMPEJI0KEHHUS 110 COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKHUX NPOLECCOB U 000py10BaHNS




Hnouxamop oocmudicenus

Koo unouxamopa
KOMnemeHyuu

Oyenounvle cpeocmea

MPOU3BO/JCTBA METAIONPOAYKIMHU

Cneunaﬂbnme YYI'YHbI U CTAJIH

Bonpocsl, Bxoasimme B nepedyens A caauu JK3AMEHA:
. O61mas xapakTepuCTHKA CIJIABOB: OCHOBHBIE OTPE/ICIICHUS.
. Bo3HuKHOBEHME U UCTOPUS PA3BUTHUSI CILIABOB.
. XapakTepucTuka KOMIOHEHTOB CILJIaBOB.
. Kimaccudukanus XuMudeckux 3JIeMEHTOB.
. HexkoTopsie cBoiicTBa 371IEMEHTOB.
. CTOMMOCTD 3JIEMEHTOB.
. lmarpamMmbl COCTOSTHUSI.
. DIIeMEeHTHI ¥ KiIaccu(PUKaIus TBOHHBIX JUArpaMM COCTOSHUSI.
. PaBHOBecHast 1 KBa3MpaBHOBECHASI KPUCTAILTU3ALINS CILIABOB.
. XUMH4Y€eCcKasi MUKPO-HEOTHOPOTHOCTh CILIABOB.
3HAeT: TEXHONOTMYCCKUE IPOLECCHI (], HepaBHoBecHBIE Mpo1iecchl CTPYKTYpOooOpa3oBaHUsl.
IK-3.1 NPOU3BOJCTBA MeTaIousfenuii  u3 (12, TpoiiHble U 60JIee CI0KHEBIE AUATPAMMBI COCTOSHHS.
Pa3IMYHBIX MATEPHUAIIOB 13. ®akTopsl, BAUSAIOMINE Ha CBOMCTBA TUTEHHBIX CIIJIAaBOB.
14. OcHOBHBIE CBOMCTBA CILUIABOB.
15. ®usnueckue cBOICTBA CILIABOB.
16. MexaHn4eckue CBONCTBA CILIABOB.
17. TexHOIOTHYECKHE CBOMCTBA CILJIABOB.
18. CrieninasibHBIE CBOMCTBA CIIJIABOB.
19. TexHMKO-?KOHOMHYECKHUE CBOICTBA CILIABOB.
20. Knaccudukanust TMTEHHBIX CIIJIaBOB.
21. Be160p OCHOBBI CIJIaBa.
22. CocTaB cruraBa - quarpaMma COCTOSTHUSI — CBOKCTBO.
23. BeIOOp psiIOB JIETUPYIOMIUX, MOAU(DUIIUPYIOIIUX dJIEMEHTOB.
24. OnpeaeneHne BpeIHbIX TPUMECEH.

O 00 IO D K W —
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1. KoMIoHEHTHI CIIIaBOB.

2. CoBpeMEHHBIC TEH/ICHITH Pa3BUTHS CIIABOB

3. OCOOEHHOCTH HOPMAIM3AIMU OTIMBOK U3 CHEIUATbHBIX UYTYHOB.

4. Mapku 5kapoCTOMKUX aTIOMUHUEBBIX YYT'YHOB, UX CTPYKTYpa, OCHOBHbIE CBOMCTBA,

VYmeeT: 000CHOBATH MPEIOKEHUS IO
IK-3.2 COBEPIIICHCTBOBAHUIO
TEXHOJIOTHYECKAX  TIPOLIECCOB W




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

obopymoBaHus
METaJUIOU3AeIUN

IIPOU3BOJICTBA
U3  pa3Iu4HbIX

MaTepUajoB

00J1aCTh IPUMEHEHUS.

5. Jle(eKThl OTIMBOK U3 ATIOMUHUEBBIX YyT'YHOB.

6. BiusHue tTuna u Mop¢oJoruu Kapou0B Ha U3HOCOCTOMKOCTb.

/. BnusiHue BaHaus, TUTaHa, MOJUO/IeHA HA H3HOCOCTOMKOCTH. 32. BrnusiHue xpoma Ha
PKapOCTONKOCTb.

8. OcobeHHOCTH TIpoIecca YITYUIIEHUS! OTIUBOK M3 CICIIHAIBHBIX YYT'YHOB.

0. BiiusiHue XpoMaHau 3HOCOCTOMKOCTb.

10. BaustHue JIETHPYIONINX 3JIEMEHTOB M TEXHOJOTHUECKUX (DAaKTOPOB HA KOPPO3UOHHYIO
CTOMKOCTb.

11. OcobennocT (pOpMUPOBAHUS CTPYKTYPhI OTIMBOK U3 ATFOMUHHUEBBIX JKapOCTOMKUX
YYT'YHOB.

12. Knaccugukaius H'3HOCOCTOWKHUX YyT'YHOB [0 XUMHUYECKOMY COCTaBY U CTPYKTYDE.
13. TexHOIOrMYECKHE OCHOBBI U3MOTOBJICHHS OTIMBOK U3 ATFOMUHUEBBIX YYT'YHOB.

14. Bausinue MeTauinuecKoi OCHOBBI Ha a0pa3uBHYIO M3HOCOCTOMKOCTD YyT'yHOB.

15. BausiHue KpeMHuUs1, MapraHiia, HUKeJs Ha H3HOCOCTOHKOCTb.

16. PactipeienieHne IErUPYIONINX 3JIEMEHTOB B CTPYKTYpPE CIEIIHaIbHBIX YyTYHOB.

17. Bausinue 60pa, CypbMBl, Kalbliis HAa H3HOCOCTOHKOCTb.

18. OcoOeHHOCTH TIEPBUYHOTO ayCTEHUTA JIETHPOBAHHBIX YyT'YHOB.

19. Mapku KpeMHHUCTBIX KOPPO3HOHHOCTOHKUX YYT'YHOB, HX CTPYKTYpa, OCHOBHBIC
CBOICTBA, 00JaCTH PUMEHEHUSI.

20. OCOOEHHOCTH JIETUPOBAHUS CTIIEIIUATBHBIX YyTYHOB.

21. JlerupoBaHHE XPOMHUCTBIX KOPPO3SHOHHOCTOMKUX YYT'YHOB.

22. OTJIMBKH U3 BEICOKOHUKEJIEBBIX KOPPO3HOHHOCTOWKUX YYT'YHOB.

23. OCOOEHHOCTH KHJIKOTO COCTOSIHHSI ITPH BBIMJIABKE CIIEIUAIBHBIX YYT'YHOB.

[1K-3.3

Nwmeer MIPAaKTUYECKUI OIIBIT:

pazpabaTeiBaTh  TPEMJIOKEHHUS  TI0
COBEPIIICHCTBOBAHUIO
TEXHOJIOTHYECKHUX MPOIIECCOB
METALUIOU3ACIINIA,

KOMITBIOTEPHOE

IMPOU3BOJACTBA
MIPpUMCHAA

1. MHCTpyMEHTaJIbHBIE CTAIIH

2. TexHonorndeckre 0COOCHHOCTH BBITUIABKH B MHIYKIIHOHHBIX TIeYax

3. TexHomOrMueckrue 0COOEHHOCTH BBITUIABKH B AJIEKTPOAYTOBBIX IeYax

4. OCHOBHBIE IKOJIOTUYECKUE TIPOOIEMBI ITPU MPOU3BOICTBE CTAIBHBIX OTIMBOK
5. BiusiHue XuMHUECKUX 3JIEMEHTOB Ha yCaIKy

6. [Tokaszarenn KadecTBa CTaIbHBIX OTIMBOK

7. IHCTpyMeHTaIbHbIE CTaJId




Hnouxamop oocmudicenus

Koo unouxamopa Oyenounsie cpedcmesa

KomMnemeHyuu
MOJIETTUPOBAHUE u udposeie 8. TexHonornyeckue 0COOEHHOCTH BBITUIABKY B MHAYKIIMOHHBIX IeYax
TEeXHOJOTUHI 0. TexHONIOTHYECKHE OCOOCHHOCTH BBITUIABKHU B AJIEKTPOIYTOBBIX TeUax

10. OcHOBHEBIE PKOJIOTHYECKHUE Hp06HeMBI IIpU IIPOU3BOJCTBC CTAJIBHBIX OTJIMBOK

HpOHSBOL[CTBeHHaH NMpaKTuKa, HAYYHO-HUCCIeA0BaATEIbCKasA paﬁoTa

Teopernyeckue BONpoCHI
3HaeT: TEeXHOJOIMYECKHE IPOLECCH

N -1a0opaTopHOoe 000pYI0BaHUE
IK-3.1 MPOU3BOACTBA METAJUIOU3ACIUN U3 patop Py

-TEXHUYECKUE PEKOMEH AU
-CHCTEMa MEHEI)KMEHTAa KauecTBa
MuuBrlyabHbIN TJ1AaH U 3a1aHUE

Pa3JIMIHBIX MAaTCPHAJIOB

YMeer: 000CHOBATh MPEUIOKEHUS O IIpakTuyeckoe 3aaHue

COBEPIIICHCTBOBAHHUIO

TEXHOJIOTHYECKIX HPOLIECCOB u 1.CocraBiienue WHAWBUAYAJIBHOTO IJIaHA

11K-3.2 2.IlpoBesieHNe TUTEPAaTyPHO-TIATEHTHOTO aHAIM3a
000pyI0BaHUs IIPOU3BOJICTBA
METAION3ACIUN U3  pa3iIu4HbIX
MaTEpUaJIOB
Nwmeer MIPAaKTHYECKUI OIIBIT: NuauBuayansHoe 3a1anue
pazpabaThiBaTh  TPEIJIOKEHHUS IO
COBEPLIEHCTBOBAHHIO CocTaBiieHHE OTUETA 10 3aJJaHHOU IIPENOAABATEIEM TEME
[K-3.3 TEXHOJIOTHYECKHUX npoueccovB
IIPOU3BOJICTBA METAIIION31EIHH,
MIPUMEHSIA KOMIIBIOTEPHOE
MOJIETUPOBAaHUE u uudpoBsIe
TEXHOJIOTUHU

HpOI/I3B0)1CTBeHHaﬂ NPaKTHKa, NPpeAAUIIVIOMHAadA MPpaKTUKa

3HaeT: TEXHOIOTHYCCKHUE IIPpOLECChI TeopeaneCKHe BOIIPOCHI

IK-3.1 MIPOM3BOJICTBA METAJUIOU3JICIHNIA U3
-1a00paTopHOE 000PYI0BAHKE

PAa3JIMIHBIX MATCPUATIOB




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

-TEXHUYECKHE PEKOMEHIAlUN
-CHUCTEMa MEHEIKMEHTA KaueCcTBa
-IHMBU A yabHBIN TUIAH U 33JIaHUE

VYMeeT: 000CHOBATH MMPEATIOXKEHUA T10

HpaKTI/I‘ICCKOC 3aJJaHuC

COBEpIICHCTBOBAHUIO
K32 TEXHONOTHYECKUX  TPOLECCOB M 1.06paboTka u cuctemMaTu3anus GakTUIECKOro U JUTEPATypHOTO MaTepuaa
' 000pyIOBaHUs IPOU3BOJCTBA
METAUION3ACINA U3  Pa3IMYHBIX
MaTepHajoB
Nmeer MPAKTUYECKHIA OTIBIT: NuauBuayaabHoe 3a1aHue
pa3zpabarbiBaTh MPEAJIOKEHUS 10
COBEPILIEHCTBOBAHHIO O(bOpMJICHI/IC AOKYMCHTOB, CBA3aHHBIX C OKOHYaHHUEM IIPAKTUKHU B OTACIIC TCXHUYCCKOI'O
00yUeHUs IPEIPHUITHSL.
TEXHOJIOTHICCKHIX IPOIIECCOB
IK-3.3 . |Cnaua 3aueTa 1o mMpaKkTUKE
MTPOU3BOJICTBA METaJLTIOU3ICITUH,
IIPUMCHAA KOMIIBIOTCPHOC
MOJIETTUPOBAHUE u uudposbie
TEXHOJIOTUHU

IIK-4 Cnocoben MNPOBOJAUTL AHAJIU3 TEXHOJOIHMYECCKUX MMPOUECCOB IJIA BblpaﬁoTKI/I npezu]mlceﬂnii 110 YIIPABJCHHUIO KAY€CTBOM " CBOMCTBAMH

NPOAYKIIUH

u¢ppoBu3anus npoueccos B JJUTCHHOM MPOU3BOACTBE

[1K-4.1

3Haer: COBPEMEHHBIC METO/IbI
WCCIICIOBAHHS MaTepHaJIOB "
MIPOIIECCOB; METaJIJIOBETYECKUE
OCHOBBI TEXHOJIOTUYECKUX MPOIIECCOB
MIPOU3BOJICTBA W3JIeTIHIA;
COBpEMEHHBIE KOHCTPYKIIMOHHBIE U
HHCTPYMCHTAJIBHBIC MaTCpHaAJIbI;

IIepeyeHb TeOpEeTHYECKUX BONPOCOB K IK3aMEHY:
. MeTo1bl KOMIIBIOTEPHOTO UCCIEOBAHMS JTUTEMHBIX TEXHOJIOTUH.
. Pacuér mporiecca KpucTaqIM3aii OTIIMBOK U OIIEHKA J1e(heKTOB.
. IIpyHIUIIBI ONTUMH3ALKMH JIMTEHHBIX MPOLIECCOB.
. [IppumeHeHre KOMITBIOTEPHOT0 MOICTUPOBAHUS IJIsl Pa3paOOTKH TUTEHHON TEXHOIOTHH.
5. Ipuniumnet padotst [10 PoligonSoft.
6. [Tpuntumnet padots! [10 LvmFlow.
7. dpyrue nporpaMMHbI€ TPOIYKTHI ISl MOAETUPOBAHUS JINTEHHBIX MPOIIECCOB.

N WD —




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

METO/IbI MTOBBIIIICHUS KadecTBa
MPOIYKIIMK MOAU(DUIIMPOBAHUEM HX
MMOBEPXHOCTH; TEXHOJIOTUYECKHE
MPOLECCHI, UX BIIMSHUE HA KA4eCTBO
IPOJIYKIIUH;
MPOIIECCHI, NPUHIATIBI

KOMIIBOTCPHOI'O MOACIIMPOBAHUA H

TCXHOJOINYCCKUC
Hnux

BJIMAHHUC HaA KadCeCTBO IIPOLAYKIIUH,

TEXHOJIOTHYCCKHE MPOIIECCHI,
TIPUHIIHAITBI MIOCTPOCHHUS 170'¢
U (HPOBBIX JTIBOMHUKOB;
ABTOMATHU3HPOBAHHBIC

TEXHOJIOTHYECKHE arperarbl

IMPOKATHOI'O IMPONU3BOACTBA

8. OmBIT UCIOIB30BAaHUS IPOTPAMMHBIX IPOAYKTOB B JIATEHHBIX LIEXaX.
9. OCHOBBI MH)KEHEPHBIX PACUETOB C IPUMEHEHUEM KOMITBIOTEPHOTO MOJEIMPOBAHHUS.

I1K-4.2

YmMmeer: IIPOBOJIUTH aHaIu3

TEXHOJOTUYECKUX IPOLIECCOB IS
BBIPaOOTKH MIPEMIOKEHU I 1o
YIPABJIECHUIO KaueCTBOM u

CBOMCTBAMM MPOAYKIMH, HCIOJIb3Ys
COBPEMEHHBIE METO/Ibl UCCIIEN0BAHUS
MaTepUajIoB U IIPOLIECCOB,
KOMIIBIOTEPHOE MOJEIMPOBAHUE H
1M (pOBBIE TEXHOJIOTUN

IIpumepHbIe NpaKTHYECKHUE 32JaHUS /ISl JK3aMeHa:
1. CMoaenupoBatTh MPOLECC KPUCTAUIU3AIMH PACIlIaBa U OLEHUTH 1e(PEKTHI JIUTOTO
3 aenus. [IpeiokuTs MEPOTIPHUSITHS 110 UX yCTpaHeHHO (30-MOeTH MpeIoCcTaBiIseT
MpernoaBaTens).
2. IIpu momMoIIM KOMIBIOTEPHOTO MOJIETUPOBAHUS OLICHUTH 3(PHEKTUBHOCTH pa3padoTaHHOM
UTEHOTO TexHOMOoTHH (3d-MOIeH MPEAOCTABIISET MPEoIaBaTelb ).
3. [Tpu moMoIy KOMITBIOTEPHOTO MOJICIIMPOBAHHSI OI[CHUTH TEIIJIOBBIC YCIIOBHUS
KPUCTANTU3AI[UK U3JIENNs, a TAK)KE BO3MOXKHbIE JTnTeiHbIe nedekTs (3d-Moaenu
MPEOCTABIISIET MPETIOAABATENb);
4. ITpu moMoImy KOMIOBIOTEPHOTO MOJICTHUPOBAHUS MPEVIOKUTh BAPUAHT CHUKCHHS
MeTaUTOEMKOCTH (hopMbI (30-Moeu mpeocTaBIIseT MpenoaBareb);
S. [Tpu momoIu KOMIBIOTEPHOTO MOJEIUPOBAHMS ONTUMHU3UPOBATH JTUTHUKOKYIO CUCTEMY
0e3 ymepOa kauecTBy Oyaymemy usaenuio (3d-mMomenu npeaoCTaBIsSeT MPEIoaaBaTelb).

[1K-4.3

HMeer npakTUYECKUI OMBIT: aHAIU3A

IIpuMepHBIii NepedyeHb TeM AJIsl MPAKTHYECKHUX 3aHATHH:
1. OnTUMHU3aIys TEXHOJIOTHYECKOTO Mpoliecca M3roTOBICHUs OTIHBKH «/lyray (3d-monenun




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

TCXHOJIOTHUYCCKUX  MMPOHCCCOB  IJIA

BBIPAOOTKH IIPEI0OKEHU I 1o
yIIpaBJICHUIO

CBOMCTBAMH IPOAYKLIMH, HCIIOIb3YS

Ka4dy€CTBOM n

COBPEMCHHBIC MCTO/bI UCCIICOBAHUS

MaTepuaoB u IPOLIECCOB,
KOMITBIOTEpHOE MOJICTTUPOBAHHE;
aHaM3a TEXHOJIOTUYECKUX
IIPOLIECCOB I ¢ pa3paboTKu

TpeOoBaHUH K IH(PPOBOMY TBOHHHKY

[IPEOCTaBIIAET IPENOAABATEIND);

2. OLIeHUTh BEPOSTHOCTH PACIOJI0KEHUH JINTEHHBIX 1e(DEeKTOB B popMe B 3aBUCIMOCTH OT
MOJIOKEHUs OTIIMBKY (3d-MOIeH PeI0CTaBIIsIeT PEIoIaBaTelb);

3. IIpousBecTr MOJETUPOBAHUU U pa3paboTaTh MEPOIIPUATHUS 110 YCTPAHEHHIO JTUTEHHBIX
nedexToB (3d-Moenn IpeaoCTaBIIsAET MPEMOIaBaTENb).

4. CpaBHUTB Pe3yJbTaThl MOJICIMPOBAHUS OJJHUX U TeX ke u3aenui B paznuunbix [10 (3d-
MOJIeJIN TIPEAOCTABISAET MpenoaaBaTels). OLeHKa 3KOHOMUYecKoro 3¢ dexra npu
BHEJPEHUHU PE3YyIbTaTOB MOJICIUPOBAHUS: CHIDKEHNE METAJUIOEMKOCTH, YCTPAaHEHUE
IUTEHHBIX 1€(EKTOB U T.1.

YnpagieHue kadect

BOM H OpraHmsalnus IpPou3BOACTBA HOBBIX IICPCICKTHBHBIX MATCPHAIOB

I1K-4.1

3HaeT: COBPCMCHHBLIC MCTOABI
HUCCICIOBAaHUA MaTCcpHraJioB n
IMpoNneCCoOB; METATIIOBEAYCCKUEC

OCHOBBI TEXHOJIOTHYECKUX TTPOIIECCOB
MPOU3BOACTBA W3IEIUN;
COBPEMEHHBIE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIC MaTepHabl;
METOAbl  TMOBBIIIEHUS  KayecTBa
MPOAYKIIMK MOAU(DUIIMPOBAHUEM HX
MMOBEPXHOCTH; TEXHOJIOTUUECKHE
MPOLIECChl, UX BIUSHUE HAa Kadye€CTBO
MIPOTYKIIHH;
MIPOLIECCHI,

KOMIIBIOTCPHOI'0O MOACIUPOBAHUA U

TEXHOJIOTHUYCCKUC
IMPUHIUIIBI nux
BJIMAHHUEC Ha Kauc€CTBO IMPOAYKIHUH,
TCXHOJIOTHYCCKHE

MMpOLECCHhI,

Ilepeyennb BOpPoOCOB /1JI1 CAMONIPOBEPKHU:
1. YeM 4uyryHsl OTiIMYarOTCS OT cTanei? [l U3roToBIEHNs KaKUX JETaled UCIIONIb3YIOTCS
BBICOKOIIPOYHBIE UYT'YHBI?
2. Yto coboii mpencTaBisieT kiaccupukanus cranei?
3. Uto Takoe OpoH3a U JaTyHb?
4. JIy1st U3rOTOBIIEHUS KAKUX JI€Talel NCIIOJIb3YIOTCS TUTAHOBBIE CILJIAaBbI?
S. UTo mpeACTaBIsIIOT OMMETAIUTBI U JIJIS1 KAKUX IIeJIeld OHU UCTIOJIb3YHOTCS?
6. UTO npeAcTaBISIIOT CTalld C 0COOBIMH CBOMCTBaMU?
7. UTo Takoe CBEpXIPOBOAMMOCTH U II€ UCIIONIBb3YIOTCS CBEPXIIPOBOIAIINE MaTEpUAIIbl?
8. UTo Tako€ MarHUTOCTPUKLUSA U TJE€ UCIIONB3YIOTCS MaTEPUAIIBI CO CIIELUATIbHBIMU
MarHMUTHBIMHU CBOWCTBaMU?
0. Kakue BUIbl KEpPaMUKH UCIIOJIB3YIOTCSL B IPOMBIIITIEHHOCTH?
10. Kakoii maTepuan Ha3bIBa€TCA KOMITO3UIIMOHHBIM?
11. Yto npencTaBisitoT AUCIEPCHO-YITPOYHEHHBIE, BOJIOKHUCTBIE U CIIOUCTHIE
KOMITO3UIIMOHHbIE MaTepHabl?
12. Kakue maTepuraisl OTHOCAT K HAHOCTPYKTYPHBIM?
13. KakoBbl METO/1bI MOTYYEHHS] HAHOCTPYKTYPHBIX MaTepuaioB?
14. Yto 0603HaUaeT TEPMUH «ITOTUMEPHI»?




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

MIPUHITUITBI ux
U (HPOBBIX

ABTOMATU3HUPOBAHHBIC

IMOCTPOEHUS
JIBOMHUKOB;

TEXHOJIOTUYECKHE arperarsl

MPOKATHOTO MTPOU3BOJICTBA

15. Yro Takoe miracTMaccsl U U3 KAKUX OCHOBHBIX KOMIIOHEHTOB OHH COCTOSIT?

16. Kakumu cBoiicTBamMu 00J1aJaf0T MIACTMACCHI?

17. B yem nmpeumMy1iecTBa METOA0B MTOPOIIKOBON METAJLITYPTrUun?

18. KakoBa T€XHOJOTHS MOTYYEHUS U3ICITUN U3 MOPOIIKOBBIX MaTEPUAIOB?

19. JI7s1 M3roTOBIICHUS KaKUX AeTajeil MPUMEHSIOT aHTU(PPUKIIHOHHBIE TOPOILIKOBBIE
MaTepuaibl?

20. KakoBa 001acTh UCIIONIb30BaHUS (DPUKIIMOHHBIX MOPOIIKOBBIX MaTEPUATIOB?

21. KakoBbI CBOMCTBA U TJI€ UCIOJIB3YIOTCSI BHICOKOTIOPUCTHIE TTOPOIIKOBBIE MaTEPUAIIbI?
22. OcoOeHHOCTH MOPOIIKOBOM MeTauypruu. JlocTonHcTBa U HeAOCTaTKU. THUIIOBOMA
TEXHOJOTHYECKUM MPOLIECC MOJYUEHUS U3IETUNA METOIOM MTOPOIIKOBONW METAJLUTYPIHH.
23. Knaccuduxaius METOA0B MOJIy4€HHUs MTOPOIIKOB METAJJIOB M HEMETAJLJIOB.

I1K-4.2

VYwmeer: a”Hain3

TEXHOJOTHUYCCKUX  IMPOLECCCOB

IIPOBOJIUTH
UL
BBIPaOOTKH MIPEMIOKEHU N 1o
YIPABJICHUIO
CBOMCTBAMH IPOAYKLMH, HCIIOIB3YS
COBPEMEHHBIE METO/bI HCCIEOBAHUS
MaTepuaioB u IIPOLIECCOB,

KOMIIBKIOTCPHOC  MOJCIMPOBAHUC U

Kau€CTBOM n

M (pOBBIE TEXHOJIOTUN

Iepeyens 3axanuii 1J1s1 BIPAGOTKH NPAKTHYECKUX YMEHHUH U IpHOOpeTeHust
HABBIKOB B pPellIeHUH 32/1a4 B MPeAMeTHOH o0J1acTH:
1. TBopueckoe 3ananue Ne 1. Beioop Mapku cranu Juist U3A€us, SKCILUTyaTUPYIOLIErocs B
CJI0)KHOHArPY>KEHHBIX YCIOBUSX.
2. TBopueckoe 3ananue Ne 2. Bei6op Bua HaHOMaTepuana /HaHOCTPYKTYPHI € 3aJJaHHBIM
YPOBHEM CBOMCTB.

[Tpu BBINOJIHEHUH TBOPUECKUX 3aJlaHUH 00yUYaroIMNCs T0JIKEeH oKa3aTh 3HAHUS/YMEHHUSL:
- (popMynHpoBKa OCHOBHOTO Ha3HAYEHUsI pa3pabaThiBaeMOro 00bEKTa, €ro TEXHUUYECKHE
XapaKTepUCTUKH, TIOKA3aTeNId Ka4ecTBa U TEXHUKO3KOHOMUYECKHE TpeOOBaHUS;

- cOOp UCXOAHBIX JaHHBIX JUUISl BBIOJIHEHUS IPAKTUUECKOIN paboThl U IPOBEACHUS
HEOO0XO/IUMBIX PacueTOB;

- KJ1accU(UKaLNS TEXHOJIOTMUYECKUX KOMIUIEKCOB, MAIllMH ¥ MEXaHU3MOB, IIPUMEHSEMBIX
MpU IPOU3BOJICTBE OOBEKTA B COOTBETCTBUU C 33JaHHEM;

- aHAJIM3 TEXHOJIOTUYECKUX TOKYMEHTOB (MapLIPyTHBIE, 3CKU3HbIE, KOMIUIEKTOBOUYHbIE
KapThl, OTIEPAIIIOHHBIE KAPThI, TEXHOJIOTUYECKHE KapThI IO BUaM padboT U
TEXHOJOTUYECKHE HHCTPYKILUN);

- pa3paboTKa MPUHIMITHAIBHBIX CXEM, 3CKU3HBIX ITPOEKTOB 000PYI0BaHUS U
TEXHOJIOTMYECKON OCHACTKHU JUISl U3TOTOBJIEHUS] 00BbEKTa B COOTBETCTBUHU C 33JJaHUEM; -

MPOBCACHUS TCXHUYCCKHUX PACYCTOB IO IIPOCKTY




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

I1K-4.3

MMeer npakTU4ECKUI OMBIT: aHAIU3A
TE€XHOJIOTMYECKUX IPOLECCOB A

BBIPAOOTKH IIPEI0KEHU I 1o

YIIPaBJICHUIO KaueCTBOM u
CBOMCTBAMU MPOIYKIMH, HUCIOIB3YS

COBPEMCHHBIC MCTO/bI UCCIICOBAHUS

MaTepuaoB u IPOLIECCOB,
KOMITBIOTEpHOE MOJICTTUPOBAHHE;
aHaJIu3a TEXHOJIOI'MYCCKUX
IIPOLIECCOB I ¢ pa3paboTKu

TpeOoBaHUH K IH(PPOBOMY IBOHHKY

[TpakTrueckue pabOTHI

[TpakTuaeckast pabora Ne 1. TexHomornueckue cBocTBa mopomkos. [Ipaktudeckas padora
Ne 2. Bb100op HAHOCTPYKTYPHPOBAHHOTO MaTepHala Ajsl 3aJJaHHBIX YCIOBUHN SKCIUTyaTallUH.
[TpakTudeckast pabota Ne 3. BeIOOp KOMITO3UIIMOHHOTO MaTepHana ¢ 3alaHHbIMH
(yHKIIMOHAJIbHBIMU CBOMCTBAMH.

[TpakTudeckast padota Ne 4. Pa3paboTka nmpoekTa ydacTka it TPOU3BOJICTBA TTOPOIITKOBBIX
m3enuii QyHKIMOHATIEHOTO Ha3HAUYCHUS.

Cl'[ellHa.]'leble YYI'YHBI U CTAJTH

[1K-4.2

YMeer: IMpOBOIUTD aHaJIu3

TEXHOJIOTMYECKUX  IPOLIECCOB IS
BBIPaOOTKH MIPEMIOKEHU I 1o
YIIPaBJICHUIO Ka4eCTBOM u

CBOMCTBAMM MNPOAYKIMH, HUCHOJIb3YS
COBPEMEHHBIE METO/Ibl UCCIIEI0BAHUS
MaTEpUaJIOB U IIPOLIECCOB,
KOMIIBIOTEPHOE  MOJEIMPOBAHUE W
U POBBIE TEXHOJIOTHH

IIpumep nNpakTHYECKOro 3aJaHUA HA IK3AMEH:
1. OnpenenuTth palioHaIbHBIE MEXAaHUYECKUE U CIIELIMAJIbHBIE CBOWCTBA OTIMBKH, KOTOpas
pabotaet mipu Temneparype 700 0C B ycnoBusx aOpa3suBHOTO U3HOCA.
2. IIpennoKuTe OCHOBY CILIaBa JjIsl U3rOTOBJICHUS JaHHOW OTJIMBKH.
3. [IpeoXuTh JIerupyromue 1 MouGUUUPYIOLME KOMIIOHEHTHI CIUIaBa.
4. PaccuuTarh mMUXTY
5. BeiOpaTh miaBuUIbHBIN arperar.
6. PazpaboTaTh TEXHOJIOTUIO BBIIUIABKH U JIUTEHHOHN (pOpMBI
7. PazpaboTaTh 1 CMOAETUPOBATH TEXHOJIOTHIO TEPMUUECKON 00pabOTKH OTIUBOK.
(ucnonb3ys nporpammy LVMFIOW)

[1K-4.3

HNMeer npakTUYECKUI OMBIT: aHAIU3A
TEXHOJIOTUYECKUX  IPOLIECCOB

MIPEAIOKEHU I

JUIS
BBIPaOOTKH o
YIIPaBJICHUIO KauyeCTBOM u
CBOMCTBAMM MPOAYKIMH, HCIOJIb3Ys

COBPCMCHHBIC MCTOAbI UCCIICAOBAHUA

IIpuMep NpakTHYeCKOro 3aJaHus HA IK3aMeH:
1. OnpenenuTth panoHaIbHbIE MEXaHUYECKUE U CIIEIMaIbHbIE CBOWCTBA OTIMBKH, KOTOpas
pabotaet npu Temneparype 350 0C B yCIIOBHSX HEIPEPHIBHOTO CKOJIbKEHHS.
2. [IpensioxnuTh OCHOBY CIUIaBa ISl U3TOTOBJICHHS JAHHOW OTJIMBKH.
3. [IpeanoXuTh Jerupyromue 1 MoAu(pUIHPYOLIe KOMIOHEHTHI CIIJIaBa.
4. Paccunrarh mmxty. (Mcnonb3ys nporpammy LVMFIOW)




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

MaTepHasoB U MIPOIIECCOB,
KOMITBIOTEPHOE MO/JICIIMPOBAHMUE;
aHaIn3a TEXHOJIOTHIECKHIX
MIPOIIECCOB ISt pa3paboTku
TpeboBaHuil K HU(GPOBOMY JBOMHHUKY

COBpeMeHHbIe KOHCTPYKIIMOHHBIC€ U HHCTPYMCHTAJIBHbBIE

MaTepHualJibl

[1K-4.1

3Haer: COBPEMEHHBIC METO/IbI
WCCIIEIOBAaHHS MaTepHUaJIoB "
MIPOIIECCOB; METaJUIOBETYECKHE
OCHOBBI TEXHOJIOTHUECKUX MPOIECCOB

IIpOU3BOJACTBA HS,Z[@HI/Iﬁ;
COBPCMCHHBIC KOHCTPYKIIMOHHBIC U
HHCTPYMCHTAJIbHBIC MaTCpHaJIbl;

METOBI MOBBIIICHUS] ~ KayecTBa
MPOAYKIIMK MOJAU(DUIIMPOBAHUEM HX
ITIOBEPXHOCTH; TEXHOJIOTHYECKHUE
MIPOLIECCHI, UX BIUSHUE HAa KadyeCTBO
MIPOYKIINH; TEXHOJIOTHYECKHUE
IIPOLIECCHI, IIPUHIUIIBI ux
KOMIIBIOTEPHOIO MOJEIUPOBAHUS U
BIIMSAHME HA Ka4yeCTBO IPOIAYKLUH;

TEXHOJIOTHYECKHUE IIPOLIECCHI,
TIPUHITATIBI MTOCTPOCHUS 170'¢
1 poBHIX JIBOMHHUKOB;
aBTOMATU3HPOBAHHBIC

TEXHOJIOTHYECKHE arperatbl

IMPOKATHOI'O MMPONU3BOACTBA

1 CoBpeMeHHbIE TEHICHIIUU PAa3BUTHS CO3JaHUS U IPUMEHEHHSI KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTEpUaJOB.

2. AKTyaJIbHOCTh MPOU3BOICTBA MUKpO-NiernpoBaHHbIx crajieit (MJIC). O6mnactu
MPUMCHCHHS.

3. Knaccudukanus BBeieHUS MaJlbIX J00aBOK JISTHPYIOMIUX 311eMeHTOB (JID).

4. OcHoBHBIC KOHIIeNIMU co3aanuss MJIC

S. MexaHu3mbl yIIpOYHEHUS] HU3KOYTJIEPOIUCTHIX CTaNei

6. OCHOBHBIE TOHATHS B 00JIACTH TEXHOJIOTUH IPOU3BOJICTBA BHICOKO-TIPOYHBIX CTaJIEH
7. Tepmomexanndeckas oopadotka (TMO)

8. Kontponupyemas npokarka (KII)

9. Kontponupyemast mpokarka ¢ yckopeHHbIM oxnaxaenueM (KII ¢ YO)

10. Ponps Mukponerupyromux 3nementoB (MJID).

11. Ocobennoctu MJID

12. ®opmupoBaHue U pacTBOpeHHE KapOuaoB U HUTpua0B MJID B aycTeHnTe




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

I1K-4.2

YmMmeer: IIPOBOJIUTH aHanu3

TCXHOJIOTHUYCCKUX  MPOHCCCOB  IJIA

BBIPAOOTKH IIPEI0KEHU I 1o

YIIPaBJICHUIO KaueCTBOM u
CBOMCTBAMU MPOIYKIMH, HUCIOIB3YS
COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS
MaTepuasoB

KOMIIBXOTCPHOC

nu IIpouccCos,

MOJCIUPOBAHUC U

U (POBBIC TEXHOJIOTHH

1. OOBsicHHTE, KaK MOCTYMAIOT, €CJIM TPU COXPAHEHUH KJIacca MMPOYHOCTH B COBPEMEHHBIX
MaruCTpaIbHBIX TPYOOIIPOBOAaX TPeOyeTCs YBEIMUEHUS TOIIIUHBI CTEHKH TPYOBI.

2. O0OBsiCHUTE, KAKOBBI TJIABHBIC ITOKA3ATEIM MEXAaHUYECKUX M IKCIUTYaTalldOHHBIX CBOWCTB
B BEICOKOITPOYHBIX HAU3KOJICTUPOBAHHBIX CTAJISX.

3. Uto OyneT ciayXUTh OCHOBHOW XapaKTEPUCTUKOM XJIaJHOJIOMKOCTH CTAIH TIPU
MCIIBITAHUY TIAJAI0ITUM TPy30M?

4. [TosicHuTE, KaK BEIOUPAETCS COJIEPIKAHUE YIIIEPOJIa B BRICOKOIPOUHBIX TPYOHBIX CTAJISX.
5. 3a4ueM yBEIMYUBAIOT COJIep KaHue Maprania 10 1,65 % B HU3KOYTJIEpOIUCTON CTaH,
NpeIHa3HAYCHHOMN JUTst

I1K-4.3

HNMeer npakTUYECKUI OMNBIT: aHAIU3A
TEXHOJOTUYECKUX IPOLECCOB I
BBIpAOOTKHI IIPEI0KEHU N 1o
YIPABJIECHUIO KaueCTBOM
CBOMCTBAMH IPOAYKLMH, HCIIOIB3YS

COBPCMCHHBIC METObI UCCIICAOBAHUA

u

MaTepuasoB U IIPOLIECCOB,

KOMITBIOTEPHOE MO/ICIIMPOBAHUE;
aHaJIu3a TEXHOJIOTHUYCCKUX
MPOIIECCOB TUTSt pa3paboTku

TpeGoBaHuH K IM(PPOBOMY IBOMHUKY

1. Kakoe BpemeHHOE corpoTuBiieHue odecneunBaercs B |F-cramu?

2. Kak mpu mpou3BOICTBE aBTOIMCTOBOM cTanu ucnosib3yercs TRIP-a3gdext?

3. Kakue s1eMeHThl MOXKHO MCIONIb30BATh AJIs TBEPIOPACTBOPHOTO yrpouHeHus |F-craneii?
4. OOBSICHUTH OCHOBHBIC TIPUHIIUTIBI TEXHOJIOTHH 00pa0OTKH CBEPXHHU3KOYTIICPOTUCTON
MUKPOJIETHPOBAHHON BBHICOKOMTPOYHOMN CTaNU AJII aBTOMOOHMIIECTPOSHUSI.

S. OOBSACHUTH MPUHITUIIBI TOCTPOCHUSI TEPMOKHHETHUECKUX AHArpaMM pacraja ayCTeHUTa B
HU3KOYTJIEPOAUCTBIX MUKPOJIETUPOBAHHBIX CTAJISX C UCIOJIb30BAHUEM COBPEMEHHOTO
nccnenoBarenbckoro komruiekca Gleeble 3500

6. Micnonp3yst TepMOKHHETHYECKYIO AHArpaMMy, OOBbSICHUTH BIIUSHUE CKOPOCTH
OXJIAXKIEHUS] HA MUKPOCTPYKTYpY apMmaTtypHoii ctanu 80P, MukposerupoBaHHoi 60poM.

MeTajioBeguecKue

OCHOBBbI MOJIYIYCHUS MEPCHECKTUBHBIX

C1njiaBoB

[1K-4.1

3Haer: COBpPEMEHHBIE METO/IbI

HCCIIETIOBAHHMS MaTepHaioB u
MIPOIIECCOB;

OCHOBBI TEXHOJIOTHYCCKUX ITPOILECCOB

METATIIOBEAYCCKUEC

IMPOU3BOJACTBA HSZLCHHﬁ;
COBPCMCHHBIC KOHCTPYKIIMOHHBIC U

1. Yem 00BsCHSIETCS AUCTIEPCUOHHOE YITPOYHEHUE NTPH MUKPOJIETUPOBAHUU?

2. Uem pa3nuyaroTCsi KOT€PEHTHBIE, MOJYKOT€PEHTHBIE M HEKOT€PEHTHBIE TPAHUIIBI
«4JacTULa-MaTpua»?

3.Kakyro poss OHU HTPAOT B IUCTIEPCHOHHOM YITPOYHEHUH?

4. KakoB MexaHU3M YIPOUHEHHsI HEKOT€PEHTHBIMHU YaCTULIAMH C MOJYJIEM CABHra OOJIbIlIe
MOJyJISl CIBUTA MAaTPUILIbI?

5. Kakue nmapameTpbl onpeensioT HalpsbkeHUe, He00X0AUMOe ISl peali3alliid MeXaHu3Ma




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

WHCTPYMEHTAJIbHBIE MaTepUAJIbL;
METO/IbI MTOBBIIIICHUS KadyecTBa
MPOIYKIIMK MOAU(DUIIMPOBAHUEM HX
MMOBEPXHOCTH; TEXHOJIOTHYECKUE
MPOIIECCHI, UX BIHASHHAE HAa KA4E€CTBO
MPOAYKIINH; TEXHOJIOTUYECKHE
MPOIIECCHI, NPUHIATIBI nx
KOMITBFOTEPHOTO MOJICIUPOBAHUST U
BJIIMSIHUE HA KAayeCTBO MPOAYKIHNH;

TEXHOJIOTHYECKHE MPOIIECCHI,
TIPUHIIHAITBI MIOCTPOCHHUS 170'¢
U (HPOBBIX JTIBOMHUKOB;
aBTOMATHU3HPOBaHHBIE

TEXHOJIOTHYECKHE arperarbl

IMPOKAaTHOI'O IMPONU3BOACTBA

OpoBana?
6. Kakue napameTpsl ONpeaessaioT HallpsHKeHUE, HE00X0UMOeE I pealln3allui MeXaHu3Ma
repepe3aHus 4acTui?

YmMmeer: IIPOBOJIUTH aHaIu3
TEXHOJIOTUYECKUX IPOLECCOB  JJIf
BBIPaOOTKH MIPEMIOKEHU I 1o
YIIPaBJICHUIO KayeCTBOM u

1. YkaxxuTe BO3MOXKHBIE MEXAHU3MBI B3aMMOJECHCTBHSI YAaCTHIL C AUCIOKAUAMU?

2. B kakoMm ciyyae MpouCcXOAUT TOPMOKEHUE NUCIOKALMNA YIIPYTUMHU TOJISIMU
HaIPSKEHUN?

3. Kakue nmapameTpsl onpeaessoT BETUIUHY 3PPEKThI TUCIEPCUOHHOTO YIIPOUYHEHHUS?
4. Kakue yactuip! Hanbosee 3 PeKTUBHBI 151 JUCTIEPCUOHHOTO TBEPACHUS?

IIK-4.2 CBOUCTBAMH TPOAYKIHMH, HUCHOIB3YA |5 [axoit mpuammm HEOGXOAMMO COOMIOIATS IPH ANCIEPCHOHHOM YIIPOUHEHHHN CTANn?
COBPCMCHHBIC MCTO/IBI MCCIICIOBAHIA |6 Kakyto ponb UrpaeT TUTaH, HIOOMH M BaHAMIl IPH MUKPOJIETUPOBAHUH CTaIH?
MaTepuasoB H IPOIIECCOB,
KOMITBIOTEPHOE ~ MOJICJIMPOBAaHUE U
M (pOBBIE TEXHOJIOTUN
MMeeT nmpakTHYeCKuii onbIT: aHanu3a |I. CpaBHUTE pacTBOPHUMOCTH KapOHMI0B, KAPOOHUTPHUIOB U HUTPH/IOB B ayCTCHHTE.
[K-4.3 TEXHOJIOTMYECKHX  IporeccoB i (2. Kakue 3 kapOuIHBIX U HUTPUIHBIX ()a3 MUKPOJIETHPYIONIMX 2JIEMEHTOB HMEIOT CaMYIo

BBIpAOOTKH IIPETIOKEHU N 1o

OOJIBLITYI0 PACTBOPUMOCTH B ayCTEHUTE?




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

YIPABJICHUIO Ka4eCTBOM u
CBOMCTBAaMH IPOAYKLIMH, HCIIOIb3YS
COBPEMEHHBIE METO/IbI HUCCIICIOBAHUS
MaTepuaioB u IIPOLIECCOB,

KOMITBIOTEPHOE MOJICJTUPOBAHUE;
aHanm3a TEXHOJIOTHYECKHIX
MIPOLIECCOB TUIS pa3paboTKu

TpeboBaHuil K UGPOBOMY JBOMHHUKY

3. Kak BiusieT moBbIlIeHHE COIEPKAHUS YIIepoaa Ha paCTBOPUMOCTh KapOuIoB B
ayCTeHUTE?

4. Kak BimsieT TeMmeparypa HarpeBa Ha pacCTBOPUMOCTb KapOUIHBIX U HUTPUAHBIX (haz?

5. KakoBbl 0COOEHHOCTH PacTBOPUMOCTH KapOUIHBIX U HUTPUIHBIX (pa3 Mpu COBMECTHOM
MHUKPOJICTUPOBAHUHM HIOOWEM U TUTAaHOM?

6. KakoBBI BO3MOKHOCTH, JIOCTUTAEMBIE C TIOMOIIBIO KapOHMIOB TUTaHA, BAaHAIUS U HUOOHS?

COBpEMeHHLIe METOAbI UCCTICA0BAHUA MATCPHUAJIOB U MIPOHECCOB

I1K-4.1

3HaerT: COBPCMCHHBLIC MCTOABI
HCCICOOBaAHUA MaTcpHraioB n
IIponIecCCoOB; MCTATJIOBCOYCCKUC

OCHOBBI TEXHOJIOTHYECKUX TIPOLIECCOB
MPOU3BOACTBA W3IEIUH;
COBPEMEHHBIE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIC MaTepHabl;
METOAbl  TIOBBIIICHUS  KauyecTBa
MPOAYKIMA MOAU(PUIIMPOBAHUEM HX
MMOBEPXHOCTH; TEXHOJIOTUUECKHE
MPOLIECChl, UX BIUSHUE HAa KavyeCTBO
MPOAYKIINH; TEXHOJIOTHYECKHUE
ITPOLIECCHI, MPUHIUITBI 170'¢
KOMITHIOTEPHOTO MOJICTUPOBAHUS U
BIMSHHE Ha Ka4eCTBO MPOIYKIIUU;
TEXHOJIOTHYECKHE MIPOLIECCHI,
TIPUHITATIBI MTOCTPOCHUS 170'¢
1M (HPOBBIX JIBOMTHUKOB;

1. Vxaxute 'OCThI, cBsI3aHHBIE C ONPEIEICHUEM XUMHUYECKOTO COCTaBA.

2. Ykaxute 'OCTBI, cBA3aHHBIE C OIIPEIETICHUEM [1aPAMETPOB MUKPOCTPYKTYPBI.

3. Vxaxute ['OCTBhl, cBA3aHHbBIE C OIPEIEICHUEM TBEPIOCTH U MUKPOTBEPAOCTH.

4. Ykaxure 'OCTsl, cBsI3aHHBIE C ONPEAEIEHUEM XUMUYECKOTO COCTABA.

5. Ykaxute ['OCThl, cBA3aHHbBIE C UCIIBITAHUSIMU Ha PACTSKEHHUE U CXKATHE.

6. Ykaxute ['OCTrl, CBA3aHHBIE C UCIIBITAHUAMHU Ha YAAPHYIO BA3KOCTb U YCTaJIOCTh.
7. Yxaxute ['OCThl, cBA3aHHbBIE C UCIIBITAHUSMU Ha a0pa3UBHYIO U yapHO-
abpa3uBHYIO U3HOCOCTOHKOCTh




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

ABTOMATU3HWPOBAHHBIC
TCXHOJIOTHYCCKHUEC arperarbl

IMPOKATHOI'O IMPONU3BOACTBA

I1K-4.2

YmMmeer: IIPOBOJIUTH aHau3
UL

10

TEXHOJOTMYECKUX IPOLECCOB
BBIPAOOTKH MIPEI0KEHU I
YIIPaBICHUIO
CBOMCTBaMH TPOIYKIUH, HCHOIb3YS
COBPEMEHHBIE METO/Ibl MCCIICAOBAHMUS
MaTepuaoB u

KOMIIBIOTCpHOC MOJCIUPOBAHUC H

Ka4y€CTBOM n

IMpouccCos,

U (POBBIC TEXHOJIOTHH

1.YkaxxuTe nopsa0K MOArOTOBKH 00pa3IoB AJIsl pEHTTEHO-(IIyOPECHEHTHOTO UCCIIEIOBAHUS
XMMUYECKOI'0 COCTaBa, IIEPEUUCIINTE 000PyL0BaHHE, IPUMEHIEMOE IIPU ITOM, IPUHLIUI €T0
neiicTBus, MpaBMIIO pabOTHI HA HEM U TpeOOBaHHUE TEXHUKU 0€30MaCHOCTH.

2. YKaXuTe MOpsAI0K [OJArOTOBKH 00pa31oB JJis METAIOrpauueckoro UCcCieJ0BaHus,
MepevYnciInTe 000pyAOBaHUE, TPUMEHSIEMOE IIPH STOM, IIPUHIIMIT €T0 JEHCTBUS, IIPABUIIO
paboThl Ha HEM U TpeOOBaHHE TEXHUKU 0€30MaCHOCTH.

3. YKaxuTe nopsiioK NOArOTOBKU 00pa3LoB /i1l PEHTI€HOCTPYKTYPHOT'O aHaIM3a,
repeynucianTe 000pya0BaHUE, IPUMEHSIEMOE IIPH 3TOM, IPUHIIMIT €r0 JeHCTBUS, IPABUIIO
paboThI HA HEM U TpeOOBaHUE TEXHUKH OE30MTACHOCTH.

4. YkaxuTte NOpsIoK MOATOTOBKU 00pa3LoB I MEXaHUYECKUX UCIBITAHUN, IEPEUnCIINTe
000pyOBaHUE, IPUMEHSAEMOE IIPH 3TOM, IPUHIIUI €r0 JEHCTBUS, IPAaBUIIO pabOTHI HA HEM
U TpeOOBaHME TEXHUKHU 0€30MaCHOCTH.

[1K-4.3

MMeeT npakTUUYECKUI OMBIT: aHAIN3a
TEXHOJIOTUYECKUX IPOLIECCOB  JUIA
BBIPaOOTKH

MIPEMIOKEHU I 1o

YIIPaBJICHUIO Ka4eCTBOM u
CBOMCTBaMH MPOAYKIHMH, HCIOIb3Ys

COBPCMCHHBIC METOAbl UCCIICAOBAHUA

MaTepHuaoB U IPOLIECCOB,
KOMITbIOTEPHOE MO/JICJINPOBAHHUE;
aHaIn3a TEXHOJIOTUYECKUX
IIPOLIECCOB Ui pa3paboTku

TpeGoBaHu# K IH(PPOBOMY IBOMHUKY

1.OnacHble U BpegHble (PaKTOpbI IpHU paboTe Ha ONTUKO-IYMUCCUOHHOM CIIEKTPOMETPE.
2. OnacHele U BpeaHble (PaKToOpbl MpH paboTe Ha PEHTI€HO-(PII0OPECIIEHTHOM
CIIEKTPOMETDE.

3. OnacHsle 1 BpeiHble (hakTOphI PU paboTe HA ONTHYECKOM MUKPOCKOIIE.

4. OnacHble 1 BpeiHbIE (PaKTOPhI IPU padoTe Ha 3JIEKTPOHHOM MHUKPOCKOIIE.

5. OnacHele ¥ BpeiHble (hakTOphl IPU paboTe Ha TBEPJOMEPE U MUKPOTBEpAOMEpE.

6. OnacHble U BpeJHble (PaKTOPBI IPU MPOBEICHUH UCTIBITAHUN HA PACTSKEHHUE U CXKATHE.
7. OnacHsble ¥ BpeiHble (DaKTOPBI IPU MPOBEIEHUH UCIIBITAHUH HA MHOTOLIMKIIOBYIO
ycTanocTb. 8. OnacHble U BpeHble (PaKTOpbl IPH OMPEIEIIEHUN YIApPHOH BA3KOCTH.

9. OnacHsble ¥ Bpe/iHbIe (haKTOPBI IPU MPOBEIEHUH UCIIBITAHUN Ha YIApHYIO U yIapHO-
AOpa3suBHYIO U3HOCOCTOMKOCTB.

MopennpoBaHue MeTALIyPru4eCKuX Mpoueccos

I1K-4.1

3Haer: COBpPCMCHHBIC METOJbI

IlepeyeHb Tem AJ1s1 MPOBEICHUS TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTAlMu




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KomMnemeHyuu
HUCCIEI0OBAHUS MaTepHUaIOB u |1. [Topsimok mpoBeneHus MOJAEIUPOBAHUS METAJUTYPruY€CKUX MPOLIECCOB.
IPOLIECCOB; MmertamioBenueckue 2. OCHOBHBIE TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH, HCIIOJIb3YEMBIE IIPH MOJIEIUPOBAHUI

OCHOBBI TEXHOJIOTHYECKUX MPOIIECCOB
MPOU3BOACTBA W3IEIUN;
COBpEMEHHBIE KOHCTPYKI[MOHHBIE U
MHCTPYMEHTAJIbHBIE
METO/IbI

MPOAYKIIMK MOAU(PUIIMPOBAHUEM HX

MaTepUaIbl;
MOBBIIICHUST ~ KayecTBa
IIOBCPXHOCTH, TEXHOJIOTUYCCKHUC
MMpoHeCChbl, UX BJIWAHHUEC Ha KAa4YCCTBO
IPOJLYKLIUH;
MPOILIECCHI,

KOMITBIOTEPHOTO MOJICIMPOBAHUS U

TCXHOJIOTHUYCCKUC

IMPUHIUIIBI ux

BJIMAHHUC HaA KauCeCTBO IMIPOLAYKIIUH,

TEXHOJIOTHYECKHUE IIPOLIECCHI,
TIPUHIIMIIBI MOCTPOEHUS ux
U (POBBIX JIBOMHUKOB;
aBTOMATU3HPOBAHHbIC

TEXHOJIOTHYECKUE arperatbl

IMPOKATHOI'O IMMPONU3BOACTBA

[IPOLIECCOB BHIIUIABKU UyI'yYHA B JOMEHHOH MEYH.

3. OCHOBHBIE TEPMOIMHAMUYECKUE 3aKOHOMEPHOCTH, UCIIOJIb3YEMbIE IIPU MOJIETUPOBAHUHI
[IPOLIECCOB BBIIUIABKU CTAJIM B KMCIOPOJHOM KOHBEPTEPE.

4. Kunetnueckue 3aKOHOMEPHOCTH, UCIIOIb3YEMbIE IIPU MOJIETMPOBAHUY Mpoliecca
00e3yriIepoKUBaHUs CTaIH.

5. OneHka J0CTOBEPHOCTH CTOXACTUUECKUX 3aBUCUMOCTEN Il MOJIETUPOBAHUS
TEXHOJIOTUYECKUX MPOLIECCOB.

[1K-4.2

Ymeer: IIPOBOAUTH aHaIn3
TEXHOJIOTUYECKUX  IPOLIECCOB  JUIA
BBIPAOOTKH MIPETIOKEHU N 1o
YIpaBIECHUIO KayeCTBOM "

CBOMCTBAMH MPOAYKLIHMH, HCIIOIb3YS
COBPEMEHHBIE METO/bI HCCIECOBAHNUS

MaTepuasioB U MIPOLIECCOB,

IlepeyeHb TeM MHAUBUAYAJIbHBIX 3aJaHUN
1. MaTemaTtuueckoe MOAECIMPOBAHKUE U ONITUMHU3AIINS MIPOIIecca MIJTaK000pa30BaHUS B
KHCJIOPOJHOM KOHBEPTEPE.
2. Marematnueckoe MOJEIMPOBAHNE U ONITUMHU3AIINS IIPOLIECCa OKUCIIEHUS YTIEpoa B
KHCJIOPOJHO-KOHBEPTEPHOM IIIABKE.
3. MaTemaruueckoe MOJIEIMPOBAHKUE U ONMITUMHU3AIINS TIpoliecca nedocdopaiuy MeTania B
ITyTOBOM CTaJIeTUIaBUIILHOW MEYH.
4. MaremaTideckoe MOJISTHpPOBaHUE U ONTHUMH3AIIHS TpoIiecca AeCyIbpyparuu




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

KOMIIBIOTEPHOE  MOJICTUPOBAaHHE U
U(POBBIE TEXHOJIOTHH

nutakooOpasytouieit cmecoio (TILC).

KHCJIOPOJHO-KOHBEPTEPHOI'0O METAJIa B CTAJICPA3JIMBOYHOM KOBIIC TBCp,HOﬁ

[1K-4.3

HNmeeT nmpakTUYECKUI OMBIT: aHAIW3a

TEXHOJIOTUYECKHX TIPOILIECCOB  JUIA
BBIPaOOTKH MpeII0OKEHU I 1o
YIPaBICHHUIO KauyeCTBOM u

CBOMCTBAMH IPOAYKLIMH, HCIIOIb3YS
COBPEMEHHBIE METO/IbI HUCCIECIOBAHNUS

MaTepuasioB U IIPOLIECCOB,
KOMITHIOTEPHOE MOJIETTUPOBAHUE;
aHaJn3a TEXHOJIOTHYECKHUX
MIPOLIECCOB TUIs pa3paboTKu

TpeGoBaHuH K IM(PPOBOMY IBOHHUKY

IIpumep 3axanus Ha pelieHue 3a71a4 U3 NPodeccHOHATBbHOI 00/1aCTH
MaremaTHueckoe MOJEIMPOBAHUE U ONITUMM3ALINS IIPOLlecca OKUCIIEHUS] MapraHia B
KHCIIOPOJAHO-KOHBEPTEPHOH M1aBke. CMOAENMPOBATh 3aBUCUMOCTb OCTaTOYHOIO
COJIepKaHUs MapraHla B MeTaljie Mepe]] BBITYCKOM M3 KOHBEpPTEpa OT Pacxoja XKHUIKOro
YyryHa ¥ OCHOBHOCTH I11aka aiis ycaosuil [ITAO «MMK». Onpenenuts onTuMaibHbIe
YCJIOBUS AJIS IIOJIyYEHUsI OCTaTOYHOIO cofepkaHus Mapranua B Merajuie He MeHee 0,08 %.

IIpon3BoacTBeHHAasi NPAKTHKA, HAYYHO-HCCIe10BaTeIbCKas padoTa

[1K-4.1

3Haer: COBPEMEHHBIC METO/IbI
WCCIIEIOBAHHS MaTepHaJIoB "
MPOLIECCOB; METaJIJIOBETYECKUE

OCHOBBI TCXHOJIOTHYCCKUX ITPOLIECCOB
IMPpOU3BOJACTBA I/I3,Z[eJ'II/II71;
COBPCMCHHBIC KOHCTPYKIIMOHHBIC U
HHCTPYMCHTAJIBHEBIC MaTCpHaJIbI;

METOABl  TMOBBIIIEHUS  KayecTBa
MPOAYKIMK MOJU(DUIIMPOBAHUEM HX
ITOBEPXHOCTH; TEXHOJIOTHYECKHUE
IIPOLIECCHI, UX BIUSHUE HAa Ka4yeCTBO
MIPOAYKIINY; TEXHOJIOTUYECKHUE

IIpOLECCCHhI, IMPUHIUIIBI ux

-mabopaTopHOE 000pyIOBaHHE
-TEXHUYECKHE PEKOMEH IAIIH
-CUCTeMa MEHE/DKMEHTa KauecTBa
-IHaMBUAYyabHBIN UIAH U 33/IaHUE

Teoperuyeckne BONpochl




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

KOMIIBIOTCPHOI'0O MOICIUPOBAHUA U
BJIMAHHUC Ha KauCCTBO IMIPOLAYKIIUH,

TEXHOJIOTHYECKHE MIPOILIECCHI,
TIPUHIIHAITBI MOCTPOCHUS HuX
U (ppOBBHIX JIBOMHUKOB;
aBTOMAaTU3HPOBAHHbIC

TEXHOJIOTMYECKHUE arperaTsl

IIPOKATHOI'O ITPOMU3BOACTBA

I1K-4.2

YwMmeer: IIPOBOJIUTH aHaIu3
TEXHOJIOTUYECKUX IPOLECCOB  JJIs
BBIPAOOTKH MpeNI0KEHU N o
yIIpaBJICHUIO KayecTBOM u
CBOMCTBAMM MNPOAYKIMH, HCIOJIb3Ys
COBPEMEHHBIE METOJIbl UCCIIEI0BAHUS
MaTEpUaJIOB U IIPOLIECCOB,
KOMITBIOTEPHOE MOJEIMPOBAHUE U
M (pOBBIE TEXHOJIOTUN

IIpakTH4yeckoe 3axanue

1.CocTaBneHue UHANBUAYAIbHOTO TIaHa
2.IlpoBeneHue nuTepaTypHO-IATEHTHOT'O aHAJIN3a

[1K-4.3

MMeeT npakTUUYECKUI OMBIT: aHAIN3a
TEXHOJIOTUYECKUX IPOLIECCOB  UIA
BbIpaOOTKH IIPEIIOKEHU N 1o
YIIPaBJICHUIO KauyeCTBOM u
CBOMCTBAMM MPOIYKIHMH, HUCHOIb3YS
COBPEMEHHBIE METO/]Ibl HCCIIeI0BAHUS

MaTepuasioB U MIPOLIECCOB,
KOMITHIOTEPHOE MOJIETTUPOBAHUE;
aHayn3a TEXHOJIOTHYECKUX

IIPOLIECCOB Ui pa3paboTku

NuauBuayaabHoe 3a1aHue

CocTaBjicHHE OTYETa 10 3aJaHHOM npernoaaBaTejicM TEME




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

TpeboBaHu# K IH(HPOBOMY IBOHHHKY

IIpoun3BoacTBeHHAs] NPAKTUKA, NPEAIUILIOMHAS MPAKTUK

I1K-4.1

3Haer: COBpEMEHHBIE METO/IbI
UCCIIeTOBaHUS MaTepuasoB u
MIPOLIECCOB; METaJJIOBETYECKUE
OCHOBBI TEXHOJIOTHYECKUX TTPOLIECCOB
MPOU3BOACTBA 15631 (117178
COBPEMEHHBIE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHbBIC MaTepHuabl;
METOJIbI ~ TOBBIIIEHUS  KadyecTBa
MPOAYKIIMK MOAU(DUIIMPOBAHUEM HX
MTOBEPXHOCTH; TEXHOJIOTHYECKHE
MPOLIECChl, UX BIUSHUE HAa Kadye€CTBO
MPOTYKIIHNH; TEXHOJIOTUUECKHE
MIPOLIECCHI, TIPUHITUTIBI 170'¢
KOMITHIOTEPHOTO MOJICTUPOBAHUS U
BIIMSHHE Ha Ka4eCTBO MPOYKIIUU;
TEXHOJIOTHYECKUE MPOLIECCHI,
MIPUHIUIIBI MOCTPOEHUS ux
U (HPOBBIX JIBOMTHUKOB;
aBTOMAaTU3HPOBAHHbIE
TEXHOJIOTHYECKHUE arperatbl
MMPOKATHOTO TPOU3BOICTBA

Teopenmecnme BOIIPOCHI

-1abopaTopHoe 000pyI0BaHUE
-TEXHUYECKUE PEKOMEHIAlluU
-CHICTEMa MEHEIDKMEHTA KaueCTBa
-IHMBUyaNbHBIN UIAH U 331aHUE

I1K-4.2

VYwMmeer: MPOBOJUTH aHaIn3
TEXHOJIOTHYECKUX IMPOILIECCOB  JJIA
BBIPAOOTKH MPEeAJIOKEHU I 3
YIPABJIECHUIO KauyeCTBOM H

IIpakTH4Yeckoe 3a1aHue

O6paboTka 1 cucremaTn3anus (PakTHIeCKOTO U JIUTEPaTypHOro MaTepuaia




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

CBOMCTBAMH IPOAYKLIMH, HCIOIb3Ys
COBPEMEHHBIE METO/IbI HCCIICIOBAHUS
MaTepuasioB u IIPOLIECCOB,
KOMIIBIOTEPHOE MOJEIUPOBAaHUE H

uudpoBbIE TEXHOIOTUU

[1K-4.3

Nmeet HpaKTI/I‘ICCKI/Iﬁ OIIBIT: aHaJIn3a
TEXHOJIOTHUYCCKUX  IMPOLECCCOB  IJIA

BBIPAOOTKH IIPEMIOKEHU N 1o

YIIPABJICHUIO Ka4eCTBOM u
CBOMCTBAMH IPOAYKLIMH, HCIIOIb3YS

COBPCMCHHBIC MCTOJIbl UCCIICAOBAHUA

MaTepHualoB U IPOLIECCOB,
KOMIIBIOTEPHOE MOJIETTUPOBAHUE;
aHaIn3a TEXHOJIOTMYECKHUX
IIPOLIECCOB Ui pa3paboTKu

TpeboBaHui K HU(POBOMY JTBOMHUKY

NuauBuayaabHoe 3a1aHue

O(l)OpMJICHI/IC AOKYMCHTOB, CBA3aHHBIX C OKOHYaHHUEM IIPAKTUKHU B OTACIIC TCXHUYCCKOI'O
06yquI/m NpCAIpUATHUA. Czlaqa 3a4CTa I10 IIPAKTHUKEC

ITK-5 Cnoco0en uccjienoBaTh NPUMEHEHHE HHTEIEKTYAJIbHBIX CHCTEM JJIsl PA3JIMYHBIX NIPEeAMETHBIX 00s1acTei

OcHoBBI porpaMMupoBanus Ha s3bike Python

[1K-5.1

Uccnenyer
MNPUMCEHCHUSA CUCTEM UCKYCCTBCHHOI'O

HaITpaBJICHU A

HUHTCEIIJICKTAa JJIA Pa3IUYHBIX
MPEAMETHBIX obnacreit
3Haer: HaIlpaBJI€HUs  PAa3BUTHS

CUCTEM UCKYCCTBEHHOT'O MHTEIJIEKTA,
METOAbl JEKOMIIO3MIIMHM PELIaeMbIX
3a1aq v

HCKYCCTBEHHOTO

HCIIOJB30BaHHEM
HMHTCIIJICKTA,

IIpumepHbIe BONPOCHI VI YCTHOTO ONIPOCA U 3AIIMThI NPAKTHYECKUX PadoT U 3a4eTa:
1. Kakue 3HaeTe NPUHLMIIBI IPOTPaMMHUPOBAHUA?

2. YeM oTnuyaroTCs MpoleypHas 1 00beKTOB-OPHUEHTUPOBAHHAS MTapaurMbl
[IPOrpaMMHUPOBAHUS?

3. Kakue ocHoBuble puHItMel OOIT (Hacie1oBaHUe, HHKATICYIISIIIHS, ITOJTAMOP(HU3M)?

4. Uto Takoe MHO>KECTBEHHOE HACJIEI0BAHUE?

5. Python - uHTepIpeTHPYEMBIii A3bIK UM KOMITUIAPYEMBIi?

6. Kakue ecTe MEHAIOUIMECS U TOCTOSTHHBIE TUIIBI JAHHBIX ?

7. Uto Takoe 001acTh BUIUMOCTH IEPEMEHHBIX ?

8. Uro Takoe introspection?




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

YmMmeer: OCYLIECTBIIATh
JEKOMIIO3ULIMIO PEIIaeMbIX 3a7ad ¢
HCIOJIb30BAHUEM  HCKYCCTBEHHOI'O

HWHTCIIJICKTA

0. Pasuuia mexay IS u ==
10. Pasuuma mexxay  init . ()u __new __ ()?
11. B uem pa3Huiia Mex1y NOTOKaMH M mpoiieccaMmu’?

I1K-5.2

BbiOrpaer KOMIUIEKCHI METOAOB U
HHCTPYMEHTAIbHBIX CpenCTB
HUCKYCCTBEHHOTO  HHTCIUIEKTA  JUIs
peuicHud 3ada4d B 3aBUCUMOCTH OT
OCOOCHHOCTEH MpeAMETHON o0iacTh
3HaeT: METO/bl U UHCTPYMEHTAJIbHbIE
CpEICTBA CHCTEM HCKYCCTBEHHOT'O

HUHTCJUICKTA, KPUTCPHUU HX BLI60pa u

METOIbI KOMIUIEKCUPOBaHUS B
pamKax IPUMEHEHUS
MHTETPUPOBAHHBIX rUOpUTHBIX
MHTEJJIEKTYaJIbHBIX CUCTEM
Pa3IMYHOTO Ha3HaYCHMUS;
VYmMmeer: BbIOMpaTh U KOMIUIEKCHO

IMPHUMCHATH METOAbI n

HHCTPYMCHTAJIBHBIC CPCACTBA CUCTCM

HCKYCCTBEHHOTO WHTEJJICKTA,
KpUTEPUU ux BBIOODA;
Nmeet MPAaKTUYECKU I OMBIT:
NPUMEHEHHUS WHCTPYMEHTAIbHBIX
CpPEACTB CHCTEM HMCKYCCTBEHHOIO
MHTEIUIEKTa B  METAUTypruyecKux
nmpoueccax M METaUIOBEJCHUH;

IIpumepHBIe BOMPOCHI VIS YCTHOTO ONPOCA M 3aIUThI MPAKTHYECKUX PadoT U 3a4eTa:
1. Kakue ectb BUIbI ©MIIOpTA?

2. Uto Takoe Kjacc, uTeparop, reneparop?

3. Uto Takoe MeTakiacce, nepeMeHHas 1ukia?

4. B yem paszuuia mexay Staticmethod u classmethod?

5. Kakue ecTh OCHOBHBIC MOMYJISIPHBIC MTAaKeThI (requests, pytest, etc)?

6. Uro takoe lambda-pyukimu?

7. Uto o3Hayaet *args, **kwargs u Kak OHU UCTIOJIb3YIOTCS?




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HamlMCaHUsl TPOrpaMM Ha  A3BIKE
Python; mogdopa MHCTpYMEHTAIBHBIX
CpPEICTB

MHTEIUIEKTa I METaulypruyecKomn

CHUCTEM HCKYCCTBCHHOI'O

IIPOMBINIIICHHOCTHU

COBpeMeHHbIe KOHCTPYKIIMOHHBIE€ U HHCTPYMEHTAJIbHBIC

MaTepHuaJibl

I1K-5.1

Hccnenyer HaIlpaBJICHUS

MNPUMCHCHUSA CUCTCM UCKYCCTBCHHOI'O

HHTEJUIEKTA IS Pa3ITUYHBIX
MPEAMETHBIX oOacreit
3Haer: HaIpaBJICHUS pa3BUTHS

CUCTEM HCKYCCTBEHHOTO MHTEJUICKTA,
METOAbl JEKOMIIO3HMIIMM PElIaeMbIX
3a7a4 c
I/ICKyCCTBeHHOFO
Vmeer:

HCIIOJIb30BAHUEM
HMHTEIJICKTA;
OCYILIECTBJISATH
JIEKOMIIO3MIIMIO PEIIAEMbIX 3a7ad C
HCMOJIb30BAHUEM  MCKYCCTBEHHOT'O

HHTCIIJIICKTAa

1. Bnusaue MJID Ha pa3mep 3epHa ayCTeHUTa U KHHETUKY PEeKpUCTaIU3al|H
ropsiue1e(pOpMUPOBAHHOTO ayCTEHUTA

2. Ocobennoctu y-ao npeBpaiieHus B MJIC

3. ducnepcuonnoe ynpounenue B MJIC

4. MuKpoerupoBaHHble KOHCTPYKLIMOHHBIE BEICOKOIIPOYHBIE TPYOHBIE CTaJIN
5. MuKposerupoBaHHbl€ BBICOKOIIPOUHBIE CTAIH JIJIs1 aBTOMOOTHUIIECTPOCHHUS
6. MukposiernpoBaHHast J1Tas KOHCTPYKLMOHHAS CTallb

7. MUKpOJIErupOBaHHAsl HHCTPYMEHTAJIbHAS CTAJIb

I1K-5.2

Bor 6I/Ip aCT KOMIIIICKCBI MCTOIO0B H
HHCTPYMCHTAJIbHBIX CpEaAcCTB
HUHTCIIICKTA  JJIA

peuicHud 3a1a4 B 3aBUCUMOCTH OT

HCKYCCTBECHHOTI'O

0COOEHHOCTEH TpeIMETHONW 00yacTu
3HaeT: METOJbl U UHCTPYMEHTAJIbHBIC
CpeICTBa CHCTEM HCKYCCTBEHHOTO
WHTEJUJIEKTa, KPUTEPUH WX BBIOOpa U

1. OGocHOBaTh YCIOBUS OXJIaX/I€HUs, o0ecnieunBatone GopMupoBaHrue TpedyeMoit
CTPYKTYPBI IIpH OXJIAKIAEHUH 3aroToBKH K3 ctainu 80P mocne ropsyei mpokaTku Ha
COPTOBOM CTaHe.

2. MoxHo 5u ucnonbzoBath ctaib Y 10 (X, 9XC) st M3roToBiIeHNUs HHCTPYMEHTA IS
00pabOTKK MATKUX MaTE€pHalioB U MPU HEOOJBIINX CKOPOCTAX pe3aHus (11 00paboTku
TBEPJIBIX, BA3KUX MaTepHANIOB, IPU OOJBIINX CKOPOCTSIX PE3aHUs).

3. Pesen mpu skcmryatanuu pasorpeBaercs Ao temnepaTtypsl 650 °C. Kakyro cranb
npennodects: P9, POMS, POK10 u nouemy?

4. Kakue maTtepuanbl MOXKHO BBIOpATh JJIsi MHCTPYMEHTA CBEPXCKOPOCTHOM YUCTOBOM




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

METO/IbI KOMIUIEKCUPOBaHUS B
pamKax IPUMEHEHUS
MHTETPUPOBAHHBIX rHOPUTHBIX
MHTEJJIEKTYyaJIbHBIX CUCTEM
pa3IuYHOro Ha3HAYCHUS;
VYMmeer: BbIOUpaTh U KOMIUIEKCHO
IIPUMEHSATh METO/1bI u
MHCTPYMEHTAJIbHBIE CPEJICTBA CUCTEM
HCKYCCTBEHHOTO MHTEIJIEKTA,
KpUTEpUHU 150.¢ BbIOODA;
Nwmeer IIPAaKTHYECKUI OIIBIT:
[IPUMEHEHUS MHCTPYMEHTAJIbHBIX
CPEOCTB CHCTEM HMCKYCCTBEHHOTO
UHTEJUIEKTa B  METAJULypPrU4YeCKUX
mpoueccax M METaJUIOBENICHUU;
HaluCcaHUs IIpOrpaMM Ha  S3BIKE
Python; mogdopa HHCTpYMEHTAIBHBIX
CPEICTB CHCTEM  HMCKYCCTBEHHOTO
MHTEIUIEKTa [JI1 METauTypruyecKomn
MIPOMBIIIJIEHHOCTH

00paboTKHK pe3aHrueM x)aponpouHbix ctasei: POMS, P18, P10K5®5, anmasz, KHb, T30K4,
BK3?

5. Kakyro crans npenmnodects s M3TOTOBJICHHS IITAMITOB JIJIS1 XOJIOIHON BBITSDKKH
(ceuenuem 100 mm) u nouemy: X, V12, X12?

6. Kakre 13 mraMIioBbIX cTajieii UMEIOT IMOBBIIIICHHYI0 H3HOCOCTOMKOCTh, a KAaKHUe —
MoBbIIEHHYIO BA3KOCTh: 9XC, 7XI2BM, X12M, 4XC, 6XB2C, X6B®? O0bsACHUTS.

7. Kakue Marepuanbl MOKHO BbIOpATh JIJIsl HHCTPYMEHTA CBEPXCKOPOCTHON YHCTOBOM
00paboTKHM pe3anueM xapornpounbix cranei: POMS, P18, P10KS®S5, anma3z, KHB, T30K4,
BK3?

8. IHcTpyMeHT JoKeH nojaBeprarbes nonuposke. Kakyro crans npennouects: P9, POOS
i POKS u nouemy?

IIpousBoaCTBEHHAS NPAKTHKA, NPEIAUIIJIOMHAS MPAKTHK

IK-5.1

Hccnenyer HanpaBJICHUs
MNPUMCEHCHUSA CUCTEM UCKYCCTBCHHOI'O
HUHTCEIIJICKTAa JJIA Pa3IUYHBIX
MPEAMETHBIX obnacreit
3Haer: HalpaBJiEeHUs.  Pa3BUTHUA
CHCTEM MCKYCCTBEHHOT'O MHTEIUIEKTA,

Teoperudeckune BONpochl

-1abopaTopHOE 000PYI0BAHHE
-TEXHUYECKHE PEKOMEHIalluu
-CHICTEMa MEHEIKMEHTa KaueCcTBa
-IHaMBUAyaNbHBIN UIAH U 331aHUE




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

MCTOABI ACKOMIIO3WIIUK PCHIACMBIX

3aja4 C UCIIOJIb30BAaHUEM
HCKYCCTBEHHOTO UHTEIUIEKTA;
YmMmeer: OCYLIECTBIIATh

ACKOMIIO3UIIUIO PpCIIaCMbIX 3aJga4d C
HUCIIOJIBb30BaHUECM HCKYCCTBECHHOI'O
HHTCIJICKTA

I1K-5.2

BreiOupaeT KOMIUIEKCHI METOJOB H
WHCTPYMEHTAITBHBIX CPEICTB
HUCKYCCTBEHHOTO  HMHTEJUICKTa IS
pelieHrs 3aJa4 B 3aBUCHMOCTH OT
0COOEHHOCTEH TpeIMETHOW 00J1acTH
3HaeT: METOJIbl U UHCTPYMEHTAaJIbHbIC
CpeICTBa CHCTEM HMCKYCCTBEHHOTO
WHTEJJIEKTa, KPUTEPUH WX BBIOOpa U

METOBI KOMILIEKCUPOBAHMS B
paMKax IIPUMEHEHHUS
MHTETPUPOBAHHBIX THOPUAHBIX
MHTEJUIEKTYAJIbHBIX cUCTEM
pa3IMyHOro Ha3HAYCHHUS;
VYmeer: BbIOMpaTh U KOMIUIEKCHO
[IPUMEHSATD METObI u

HHCTPYMCHTAJILHBIC CPCACTBA CUCTCM

HCKYCCTBEHHOT'O MHTEIIJICKTA,
KpUTEpUU nx BBIOODA;
Nwmeer MPAaKTHYECKUI OIIBIT:

MMPUMCHCHUA HHCTPYMCHTAJIbHBIX

IIpakTH4yeckoe 3ajanue

O06paboTka U cucTemMaru3alys HHPOpMaIIH, BHIOOP KPUTEPHEB U
WHCTPYMCHTAILHBIXCPEIICTB




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

CPEACTB CHCTEM HCKYCCTBEHHOTO
WHTEJUIEKTa B  METAJUTypPrHYeCKUX
mporeccax M METaIOBEJCHUU;
HamuCaHWs TIPOrpaMM Ha  SI3BIKE
Python; mogdopa MHCTPpYMEHTATBHBIX
CPEACTB CHCTEM HCKYCCTBEHHOTO
WHTEIUICKTa I METaJUTypruYecKon
MPOMBIIICHHOCTH

IIK-6 Cnoco0eH BLIOMPATH U YYACTBOBATH B IPOBEICHUH IKCIIEPUMEHTAJIbHON IPOBEPKHU PadoTOCIIOCOOHOCTH IPOrPAMMHBIX IIATGOPM
CHCTEM, OCHOBAHHBIX HA 3HAHUSX N0 o0ecneyeHNI0 TpedyeMbIX KpuTepueB 3G PeKTHBHOCTH U Ka4ecTBA (PDYHKIIMOHUPOBAHUS

OcHoBbI IporpaMMupoBanus Ha si3bike Python

I1K-6.1

Bribupaer IpOrpaMMHBIE
1aT(OPMBI CHCTEM HUCKYCCTBEHHOTO
MHTEJUIEKTa

3Haer: OCHOBHBIE KpUTEpUH
s dexTuBHOCTH 51 Ka4yecTBa
(GYHKIIMOHUPOBAHUS CHCTEMBI

HCKYCCTBEHHOTO UHTEJUIEKTA!
TOYHOCTb, PEJIEBAaHTHOCTb,
JIOCTOBEPHOCTb, LIEJIOCTHOCTb,
obIcTpOTa pelieHus 3azad4,
HaJe)KHOCTb, 3aIUIIEHHOCTb
(GyHKIIMOHUPOBAHMS,

Ymeer: BbIOMpaTh W TIPUMEHATH
MporpaMMHbIe IIaTGOPMBI  CHCTEM
UCKYCCTBEHHOIO  MHTEINIEKTa  C
y4ETOM OCHOBHBIX KpUTEPUEB

IIpumepHbIe 3a1aHUA 1JI51 IPAKTHYECKUX padoT:
1. Hanmucath dynknuro arithmetic, npuanmaromyio 3 aprymeHTa: nepBbie 2 - 4uciia, TpeTH
- orepalus, KoTopasi 10JkKHa ObITh Mpou3BeAeHa HaJ HUMU. Eciiu TpeTuit apryMeHT +,
CJIO’KUTh MX; €CIIM —, TO BBIYECTh; * — YMHOXHTb; / — pa3JenuTh (IepBoe Ha BTopoe). B
OCTaJIbHBIX ClIydasix BEpHYTh cTpoky "HeusBecTHas oneparus’'.
2. Hanucats dynkimro is_year_leap, mpunumaromiyro 1 apryMeHT — roj, u
BO3BpAILAIOIIYIO TrUe, ecii roji BACOKOCHBIN, u False nnade.
3. Hanucats dyHk1mio square, mpMHUMAIOIIYI0 1 apryMeHT — CTOpOHY KBajpaTa, U
BO3BpAIIAIOIIYIO 3 3HaUEHUs (C MOMOIIBIO0 KOPTEXkKa): EpUMETp KBajapaTa, IJI01aab
KBaJpaTa U JUaroHalb KBaJparTa.




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

I1K-6.2

KoMnemenyuu

3¢ (HEeKTHBHOCTH u KadecTBa

(GYHKIIMOHUPOBAHUS

YyacTByeT B MIPOBEACHUH IIpumepHbIe 3a1aHUA 1JI51 TPAKTHYECKUX pPadoT:

3KCIIEPHMEHTAIIBHOI nposepku |1 Hamucars byukuuto arithmetic, npuaumaromnyro 3 aprymenTa: mepBbie 2 - 4uciia, TPETUR

PaBOTOCTIOCOBHOCTH crcTeM |- OTEPALHS, KOTOPas NOJDKHA ObITh MPOM3BEICHA Hajl HUMU. Ecnu TpeTuit aprymenT +,
CIIOXHTH UX; €CIIU —, TO BBIYECTh; * — YMHOXHTb; / — pa3fenuTh (mepBoe Ha BTopoe). B

HCKYCCTBEHHOTO HWHTEJUICKTa

3Haer: MCTOJABI IIOCTAHOBKHM 3aja4,
MMPOBCACHUA W aHalin3da TCCTOBLIX U

OKCIICPUMCHTAJIbHBIX HCIBITAaHUN
paboTocroco0HOCTH CHUCTEM,
OCHOBAHHBIX Ha 3HAHUAX
Ymeer: CTaBHUTb 3a1a49u u

y49aCTBOBAaTh B IIPOBCACHUU TCCTOBBIX
U SKCIHCPUMCHTAJIIBHBIX HUCIBITAaHUN

paboTocrnocoOHOCTH CHUCTEM,
OCHOBAHHBIX Ha 3HAHUSX,
aHAJTM3UPOBAThH pe3yIbTaTHI "
BHOCHTH U3MEHEHUS
Nwmeer MIPAaKTHYECKUI OIIBIT:
UCIOJIb30BAHUSA cpeabl
MPOrPaMMHUPOBAHUS Ha A3bIKE
Python; B POBEICHUHN
HKCIEPUMEHTATBHOM MIPOBEPKH
paboToCTIOCOOHOCTH  MPOTPAMMHBIX
maaThopM CHCTEM, OCHOBAaHHBIX Ha
3HAHUSAX, o 00ecTIeYCHUTO
TpeOyeMbIX KpHUTEpHUEB

OCTaJIbHBIX Cllydasix BEpHYTb cTpoky "HeusBecTHas onepauus”.

2. Hanucatp dynkimro is_year_leap, mpunumaromiyro 1 apryMeHT — roj, u
BO3BpAILIAIOIYO TrUe, ecii roji BACOKOCHBIN, u False unade.

3. Hanucats yHKImro square, mpuHUMAIONIYIO 1 apryMeHT — CTOpOHY KBajpaTa, u
BO3BPALIAIOILYIO 3 3HaUeHUs (C MOMOIIbIO KOPTEXa): IepUMETp KBajpara, IIolaib
KBaJlpaTa U JUaroHajb KBaJpara.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

3¢ (HEeKTHBHOCTH u KadecTBa
(YHKITMOHUPOBAHHMS B METAJLTYPTHH

HpOHSBO}ICTBeHHaH NMpaKTHuKa, IPpeAAUIIIOMHAA MPAKTUK

Bribupaer pOrpaMMHBbIE
1aTGOpMBbl CUCTEM HCKYCCTBEHHOTO

-1aboparopHoe 000pya0BaHKE

TeopeTquCRne BOIIPOCHI

MHTEJJIEKTa
3Haer: OCHOBHBIE KPUTEPHUH FTCXHMHCCKIC PEKOMEHAAIIH
3¢ (HEeKTHBHOCTH u KadecTBa
(GyHKIMOHUPOBAHUS CHCTEMBI
HCKYCCTBEHHOI'O UHTEJUIEKTA!
TOYHOCTB, pENeBaHTHOCTb,

[K-6.1 JOCTOBEPHOCTb, LIEJIOCTHOCTb,
ObIcTpOTA peleHus 3ajad,
HaJIe)KHOCTb, 3aIUIIEHHOCTb
(yHKIIMOHUPOBaHMS,
VYmeer: BbIOMpaTh M IPUMEHATH
MpOrpaMMHBIE TUIAT(OPMBI  CUCTEM
UCKYCCTBEHHOIO  MHTEJIEKTa  C
y4ETOM OCHOBHBIX KpUTEpHEB
3¢ (HEeKTUBHOCTH u KadecTBa
(GYHKIIMOHMPOBAHUS
VYyactByet B MIPOBEICHUHT IIpakTHyeckoe 3axanue
JKCIEPUMEHTAIBHON IIPOBEPKU

6.2 pPaBOTOCTIOCOOHOCTH crctem |O0PabOTKa 1 cucTeMaTu3anus paKTHIECKOrO U JIMTEPATYPHOTO MaTepuaa
HK-6. HCKYCCTBEHHOTO MHTEJUIEKTa

3Haer: MCTOABI IIOCTAHOBKHM 3aJa4,
MNpOBCACHUA M aHaJIn3a TCCTOBLIX U




Hnouxamop oocmudicenus

Koo unouxamopa Oyenounsie cpedcmesa

KOMnemeHyuu
OKCIICPUMCHTAJIbHBIX HCIBITAaHUN
paboTocmocoOHOCTH CHUCTEM,
OCHOBAaHHBIX Ha 3HAHUAX
Ywmeer: CTaBUTh 3a71a4u u

y49aCTBOBAaTh B IIPOBCACHUU TCCTOBBIX
H  OKCICPHUMCHTAJIbHBIX HUCIIBITAaHHI

paboTocrnocoOHOCTH CHUCTEM,
OCHOBAHHBIX Ha 3HaHUSX,
aHAJM3UPOBAThH pe3yIbTaThI "
BHOCHTH WU3MEHEHUS
Nwmeer IIPAaKTHYECKUI OIIBIT:
WCTIOJIb30BAHUS cpenabl
IPOrpaMMHUPOBaHUS Ha  s3bIKe
Python; B IPOBEJICHUT
HKCHEPUMEHTATbHOM MIPOBEPKH

pabOTOCIIOCOOHOCTH  MPOrPAaMMHBIX
IaTopM CHUCTEM, OCHOBAaHHBIX Ha

3HAHUAX, o 00eCIIeYeHUIO
TpeOyeMbIX KpHUTEpHUEB
s dexTuBHOCTH 51 Ka4yecTBa

(GYHKIIMOHUPOBAHMS B METAJLTYpPIHH

IIK-7 Cnoco0eH ynpaBiasTh NPOEKTAMHM 10 CO3AHHIO, NOAIEPKKe U HCIO0JIb30BAHUIO CHCTEM, OCHOBAHHBIX HA 3HAHUAX, CO CTOPOHBI 3aKa34YMKA

HckyccTBeHHbIE HEHPOHHBIE CETH

Opranusyet pa®oThI MO yIPaBICHUIO Ilepeyenn TeOpeTHYECKNX BONPOCOB K IK3aMEHY:

MIPOEKTaMU CO3JaHHsA, BHEAPEHUSI U 1. Marpuiist
WCTIOb30BAHUS cucrewm |2+ ONEPallMK Hal MATPUIIAMH

3. Tensopsl
HUCKYCCTBEHHOIO  HMHTEUIEKTa  CO

[1K-7.1




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

CTOPOHBI 3aKa34yuKa

3Haer: METOJIbl U CpeAcTBa
YIIpaBIIEHUSA IPOECKTaMU CO3JaHUs,

BHCAPCHUA U UCIIOJIB30BAHUA CUCTCM

UCKYCCTBEHHOTO  HMHTEJUIEKTa  CO
CTOPOHBI  3aKa3yhMka C  Y4eTOM
PHUCKOB, BO3HUKAIOIIUX BO
BHYTpEHHEH ¥ BHEIIHEW cpene;
YMmeeT: OpUMEHATh  METOAbl U
CpEICTBA yNpaBJIEHUS IPOEKTaMU
CO3/1aHuU4, BHEIPCHUS "
HCII0JIb30BAHUS CUCTEM
UCKYCCTBEHHOIO  MHTEUIEKTa  CO
CTOPOHBI  3aKa3yMka C  Y4EeTOM
PHUCKOB, BO3HUKAIOIINX BO
BHYTPEHHEN U BHELLIHEHN Cpefie

. IIpencraBieHne naHHBIX B BUJE TEH30POB
S. bubarorexa numpy

6. OcHOBHOH (DyHKIIOHATT NUMPY

7. Matpuussle onepanuu B NUMpY

8. CMeHa pa3MepHOCTH

0. Onepanys BbITSITUBAHUS B BEKTOP

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

Knaccudukamms

HckyccTBeHHBIE HEUPOHHBIE CETH

dyuknuonan oudauorexu tensorflow

[Toctpoenue Mojeneii HepoHHBIX ceTel B tensorflow
Jaracers! B tensorflow

Kontpois 00yuenus B tensorflow

Oo6yuenue moeneii B tensorflow

Onepanus cBepTKU

Oneparust myJIMHTa

Kackan cBepTok

dyuknunonansubiii API tensorflow

[Toctpoenue moneneit ¢ ucnonb3oBaHueM QyHKIHMOHaIbHOrO API
3aMOpo3Ka CJI0EB BO BpeMsl 00yueHust

Jloobyuenne mozaenei




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

1. Moscuute Haznauenne Wo B npocTeiinieii Moaenn HeiipoHa

W,

X @

1) Moporossiii anemenT Wi HYKEH /UIA CMELIEHHS Pe3yIIbTHPYIOMIErO CHrHAMA Ha BennyuHHy W
2) Moporossiii 3nemedT Wi HyKeH U1 OIOKHPOBKH PE3VILTHPYIOINEro CHrHana
B) Moporosstii 3nemenT Wy  CAVANT B KauecTBE TPUTTEPA /115 aKTHBAIIWH HelipoHa

2. Mosicaute HaznaueHne W, -W, B npocTeiiieii Mosienn Heliposa




Hnouxamop oocmudicenus
Koo unouxamopa Oyenounsie cpedcmesa
KOMNnemeHyuu
Hpaxkmuueckoe 3adanue No2
6. Kaxne napametps ciictems! ynpagaeHus JITT koppexkTHpyeT HeHpOPEryasaTop B NPOLECCe MOCASIYIOIIHX
IIMKII0B 3arycka Jsuratend’
m
Kp min T min g
Kp max Tw max o IQB
3aganve Y y Y y
CXOpPOCTH \ 4
»> r !
tl N max
LoaycTwwman >
/ Kot
CxopocTb|/ I
Usc N 3T Wne
> O el == Wa3TK -
T Kot |-
1) Kp 1t Tu — ko3dpuinteHT 1 nocrosHuyio nuterpuposanns [MH — perynstopa ckopoctin
2) ]_.'lB — aMIUTHTY/IY TOKa JABHTaTe/Is
3Haer: METOJIbI u CpeAcTBa IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aAMEHY:
B3aUMOJICHCTBUS C WH)KEHEPAMM I10 1. ToHkast HacTpoiika MapaMeTpoB HEMPOHHBIX ceTen
SHAHHAM, paspaboTIHKaMH, 2. [IpeacraBieHne TeKCTa B BUJIE TEH30POB
3. [IpsiMoe KoaupOBaHUE CJIOB U CUMBOJIOB
KIIOYEBBIMH  TOJIb30BATEISIMUA U
IK-7.2 4. N-rpammbl
HUS
JKCTICpTaMi B IPOLECCE  COSAAHMA, |5 BekropHoe npeacTraBieHUE CIOB
BHCIPCHUA W UCTIOJB3OBAHNA CUCTCM |6 HejipoHHbIE CETH /ISl BEKTOPHOTO TPEICTABICHHUS CIIOB
HCKYCCTBECHHOTO HUHTEJUICKTA, |7, Pagpe)i(eHHHe MAaTPHUIBI
VwMmeer: mnpumensars Meroasl 1o (8. TF-IDF




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

CO3/IaHHIO, BHEJIPEHUIO u
COIIPOBOXKACHHUIO CUCTEM
HCKYCCTBEHHOI'O MHTEJIEKTA;
Nwmeer IIPAaKTHYECKUI OIIBIT:
IIPUMEHEHHUS HCKYCCTBEHHOI'O
MHTEJUIEKTa U MalIMHHOTO O0Yy4eHHUs
JUIL  pEUIEHHs] METAJULypru4ecKuX
3a1a4

9. Crorm cioBa
Hopwmanuzanus npeacTaBieHus TEKCTa

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Knaccudukamms
HckyccTBeHHBIE HEUPOHHBIE CETH

Moaens MHC B Buae MaTpuyHOTO NPOU3BEICHUS
AnropuT™M 00paTHOTO PACIIPOCTPAHCHHSI OIITHOKH

Hacrpoiika BecoB

PasmepHOCTh BXOZa, BBIXOAA
OOyueHue HeHPOHHBIX ceTel
Pa3Ouenue nanHbIX 11 00ydeHus
Kontponb 00yueHus

Knaccugukarus pyKOmucHBIX QP
[IpencraBnenne n300pakeHUs B BUJE TEH30POB

Hopmanu3zanus n3o0paxeHus

KagecTBo paboThl HEHPOHHOM ceTH

PexyppeHnTHBIE citon




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

Hpakmuueckoe 3adanue Ne3
11, Moackume Hashaverue cCmpykmypHot cxemst
KCDHII
Ene Mc
Usc = Uan e [Kn*(Tu+1)|Uy | Knp |Upp, = Ko/Rs [Ma 1 Wae
= L >+ = — >
Tu'p Tnp+1 Ta"p+1 J'p
Uoc L
Koc
1) Oonorkonmypuas CAP nanpaxcenun (ckopocnu) ¢ ITH-pezvaamopos nanpaxcesus
2) Oouoronmypuan CAP moxa deucamenn ¢ ITH-pecvaamopos moxa
3) Oonokonmypras CAP ckopocmu ¢ TT-pezyvismopos ckopocmu
12, Kakywo cmpykmypy usteent OarHbl HeMemKull pezyasmop ckopocnu?
oc {
HeueTkas HP
Uoc Baaa npasun
Use A e | E ]
s Ke U
| Daaan- Bnok Ledazan-| | y Ofuexr W':LB
ﬂ.ﬁ E* chukauus BbIBOA3 ukauns YNPasnenus
Ke
dt

D IT — emnvicmyvm

HckyccTBeHHBI HHTEIEKT U MAIIMHHOE 00y4eHue

I1K-7.1

Opranusyet pabOTHI 1O YIPABICHHUIO
MPOEKTaMU CO3/IaHUs, BHEAPEHUS U

HCIIOIB30BaHUSA CHCTEM
HUCKYCCTBEHHOTO  HMHTEJUIEKTa  CO
CTOPOHBI 3aKa3zyuKa
3HaerT: METOIBI u cpencTaa

YIPaBICHUS MPOCKTAMH CO3/IaHUS,
BHEAPEHUS U UCIOJIb30BaHUS CUCTEM
co

HCKYCCTBECHHOI'O HUHTCIIJICKTA

1. Kakue 3a1aun pemaroTcst ¢ UCIOJIb30BaHUEM METOI0B MAlIMHHOTO 00y4YeHus1?

2. [lepeuncnure MeTO/bl, COCTABIISAIONINE OCHOBY MAIIUHHOTO 00y4eHUs?

3. Kakoif pe3ynbTaT 0:KHIAI0T MPU UCIIOIB30BAaHUN METO/I0B MALTMHHOTO 00YyUEHUS C
yuutenem? [lepeuncinre BO3MOXKHBIE PE3YyIbTATHI.

4. YTo mosio’keHO B OCHOBY METO/Ia MALTMHHOTO 00yueHus 0e3 yuurens? Kakoit pesynprar
0’KUIAI0T OT ATUX METOJIOB U B KAKUX CIIydasiX €ro Ieaecoo0pa3Ho HCI0Ib30BaTh?

5. Kakue 3anaun pemaroTcst MeToiaMu ¢ nojkperuienneM? Ilpusenure npumMepsl peraeMbix
3ajau.

6. CBs13p MEXly IOCTAaHOBKOMW 3a/1a4M JIMHEHHON PErpeccuy U METOAAMH IIJIAaHUPOBAHUS
HKCIIEPUMEHTA. Y KaXKUTE Ha YTO HAINPaBJICHbl METObI IUIAHUPOBAHUS IPOOHO-(HAKTOPHBIX




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KOMnemeHyuu
CTOPOHBI ~ 3aKa3uMKa C  y4eTOM
PHUCKOB, BO3HUKAIOIIUX BO
BHYTPEHHE W BHEIIHEW cpene;
VYmMmeer: IMPUMCHATH METOABI n
CpeAcTBa yIpaBJIEHUs] IMPOEKTaMHU
CO3JIaHMs, BHE/IPEHUS u
UCIOJIb30BAHUSA cUCTEM
HCKYCCTBEHHOI'O  HHTEUIEKTAa  CO
CTOPOHBI ~ 3aKa3uMKa C  y4eTOM
PUCKOB, BO3HUKAIOIIUX BO

BHYTPEHHEHN U BHELIHEH cpejie

OKCIICPUMCHTOB.

1. IlpuBenuTe aqropuT™M pelIeHUs 3aa4u perpeccuun?

2. B yem oTiMuune pe3yabTaToB 331a4M JUHEHHON perpeccuu oT pe3yIbTaToB, OJYyUYEHHBIX
C MCIIOJIb30BaHUEM JIOTUCTHYECKOM perpeccun? Kakoe MaTeMaTuyecKoe ONMCaHue
MCIIOJIb3YETCS IPU PELICHUH 3TUX TUIIOB 3aaa4?

3. B uem 3akirouaercs peuieHue 3afgauu kiaccuukanuu? Ilpuseanure npumepsl perieHus
3ajauu KIACCU(PHUKAIMK Ha IPHUMEPE METAJUTYPrHUECKOTO IpoIiecca.

4. Kakue 3agaun pemaroTcs: aJlrOpUuTMOM KJlacTepU3aluu?

S. Jlis KakuX 1enei NpuMeHs 0T METO/ OOPHBIX BeKTOpoB? IIpuBenuTe npumepsl 3a1a4 u3
00J1aCTH yIpaBJICHUs METAUTyPrUYECKHUMHU IIPOILecca, B KOTOPBIX UCHOJIb3YIOTCS 3a1a4H
OCHOBaHHBIMH Ha METO/I€ OITIOPHBIX BEKTOPOB?

1. BBIMOTHUTE MMOCTAaHOBKY 33J]a4d PETPECCHH C ABYMS (hakTopamu

2. BeImonmHuTE MOCTaHOBKY 33/1a4M IOTUCTHYECKON perpeccuu

3. Onpenenurte, Kakoi HAOOP JAHHBIX HEOOXOAUM JIJIsl TOCTAHOBKH 3a/1a4u
knaccudukanuu? [IpuBenure mpuMep MOCTAHOBKH 331a4u KilacCU(DHUKAIIIH [T
METAJLTyPTHYECKOTO TIPOU3BOICTBA.

4. Chopmynupyiite onpeaelieHne 3a1aun kiacrepusamnun. [IpuBenure npuMep pemeHus
3ajauM KJIACTEPU3AINH O 00JIACTH METAJUTYPTHYECKOTO MPOU3BOJICTRA.

5. BrimosauTe IMMOCTAaHOBKY 3a/Ja4X € UCIIOJIb30BAHUCM MCTOAa MAallIMHBI OITOPHBIX
BekTopoB. Kakue naHHbie HEOOXOIUMBI IS JAaHHOW 3aJ1a4i U Kakasi CTPYKTypa JaHHBIX
mpenoiaraetes i e€ pemenus? [IpuBenuTe mpuMep MOCTAHOBKH 3a/1a4H C
MCIIOJIb30BaHNEM MAIIIMHBI OMOPHBIX BEKTOPOB B 00JaCTH METAILTyPrHYECKOTO
MPOM3BOJICTRA.

[1K-7.2

3HaeT:  METoABl M CpelcTBa
B3aUMOJECICTBUS C WHXKEHEPAMHU IO
3HAHUSM, pa3paboTuruKamH,
KJIIOYEBBIMH  MOJIb30BATESIMH U

OKCIIEpTaM B IMPOHECCE CO3JaHMA,

1. BeimosHUTE MOCTAaHOBKY THIOTE3bI JUIS 33/1a4d JIMHEHMHON perpeccuu. 3anuimTe

(G yHKIIMOHAT 331a4¥ JIMHEHHOUN pEerpeccuu U MOsICHUTE €ro Peau3alliio ¢ UCTIOIb30BaHUEM
METO/I0B JIMHEWHOMN anreOpshl.

2. 3anumuTe GyHKIIMOHAT JUIsl TOTUCTHYECKOH perpeccuu. /Kakas 0cOOEHHOCT 3TOTO
¢dbyHKIIMOHAa?

3. 3anummuTe pCeHICHUS 3a1a4r pErpCCCUU YCPC3 aHAITUTUYCCKOC BBIPAKCHUC. IlosicauTe




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

BHCAPCHUA U UCIOJIB30BAHUA CUCTCM

HCKYCCTBCHHOI'O HMHTCIIJICKTA,
Ymeer: MNpUMCHATL  MCTOAbLI IO
CO3JaHUIO, BHCAPCHUIO n
COIIPOBOKIACHUIO CHUCTEM
HCKYCCTBECHHOI'O HHTCIJICKTA,
Nmeet IIp aKTHYSCKHI OIIBIT:
IIPpUMCHCHUA HCKYCCTBECHHOI'O

HWHTCIICKTa 1 MalllMHHOI'O O6yT-I€HI/I$I
JJIA
3aga4

PCIICHHUA MCTAJUTYPTHUYCCKUX

AIIEMEHTHI BXOJSIIUE B 3TO BBIPAXKEHUE.

4. [TosicHuTE CYIHOCTH MeTOAa Kiaccupukanuu. [IpuBennTe MaTeMaTH4eCcKOe BEIpAKEHUE
it pyHKIMOHAJIa METOIa KilacCu(UKaIIIH.

5. Urto Takoe kinacrepusanus JaHHbIX? Kakue crmoco0bl KilacTepu3aiy TaHHBIX
MCIIOJIb3YIOTCA?

6. [IpuBetMTe MaTEMaTUYECKOE ONUCaHNE (PYHKIIMOHAIA MAIIIMHBI OTIOPHBIX BEKTOPOB.
BrimonHuTe rpadguueckoe npeacTaBieHue MeToa.

1. IlpuBeuTe anropuT™ rpaMEeHTHOTO CITyCcKa JJIsl TMHEHHOH perpeccuu.

2. Kakast 0coOeHHOCTh (PYHKIIOHAIA JIOTUCTHYECKON perpeccun’?

3. IlpuBeanTe anropuT™ 3a/1a4u Kiaccu(GUKaLuu. YKaXHUTe KaKoe MECTO B aJITOpUTME
3aHUMAaeT QYyHKIIUOHAT?

4. IlpencTaBbTe CTPYKTYPHYIO CXEMY aIrOPHTMa Ul METO/Ja MAIlIMHbI OTIOPHBIX BEKTOPOB.
YKaxuTe Ha CTPYKTYPHOH CXeMe pealn3anio 0COOCHHOCTEH (PYHKIIMOHAIA 3TOTO METO/Ia.
5. ITokaxuTte rpaguecKy CyIHOCTh MeTO/1a KiacTepuzanuu. [IpuBennre anroputm

1. 3anuimuTe nocneaoBaTeNbHOCTh BeIuMcaeHnH B Octave i peanu3anun aHaIuTHYeCKOTro
[pEeIIeHNUs 3a]Ja4l PErPECCUH C UCIIOJIB30BaHNEM HOPMAJIbHOTO YpaBHEHHUSI.

2. BeimoaHuTe peann3aiuio aJropuTMa JMHEHHOM perpeccuu ¢ UCIoIb30BaHueM Habopa
TaHHBIX.

3. [IpuBeauTe TeKCT mporpammel B Python peanusaiuu anroputma JOruCTUIECKON
[perpeccuu ¢ UCTOIb30BaHUEM KOMaH/I JINHEHHOH anredps! A1t paboThl C BEKTOPaMHU.

4. BeINoJHKUTE pelieHue 3aJauk Kiaccupukanuu B Python mo umMeronmMcs JaHHbIM.
BriBeauTe pe3ynbraT peneHus B Gopme auarpaMMel cpectBamu Python.

5. Peamu3yiite B Octave anroputm KiiacTepu3amny U MpoBepbTe ero paboThl Ha
Npe/II0KeHHOM MaccuBe NaHHbIX. BeimomHuTe B Python rpaduueckuii BBIBO peleHUs
3aJlauM.

HpOHZ}BOI{CTBeHHaH NMpaKTHKa, NPpEeAIUIIIOMHAA MPAKTUK

a

[K-7.1

Opranu3yet pabOTHI 1O YIPABICHHUIO
IMPOCKTaAaMH CO3daHUA, BHCAPCHUSA U

Teoperudeckune BONpochl

-1abopaTopHOE 000PYI0BAHKE




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HUCIIO0JIb30BaHUA CHUCTEM
UCKYCCTBEHHOI'O  HHTEUIEKTAa  CO
CTOPOHBI 3aKa34yuKa
3Haer: METOJIbl U CpeAcTBa
yIIpaBJIEHUs] TPOEKTaMU CO3JIaHMs,
BHEAPEHMSI M UCIOJIb30BAHUS CUCTEM
HCKYCCTBEHHOI'O  HHTEJUIEKTAa  CO
CTOPOHBI ~ 3aKa3uWka C  y4eToM
PUCKOB, BO3HUKaIOIIUX BO
BHYTPEHHEH W BHEIIHEW cpene;
VYmMmeer: IMPUMCHATH METOABI n
CpEICTBA yNpaBIEHUS MPOEKTaMU
CO3/IaHHA, BHE/IPEHUS u
HCIIOJIb30BAHNUS CUCTEM
UCKYCCTBEHHOIO  MHTEUIEKTa  CO
CTOPOHBI  3aKa3yhMka C  Y4EeTOM
PHUCKOB, BO3HUKAIOIINX BO
BHYTPEHHEHN U BHELIHEH cpejie

-TEXHUYECKHE PEKOMEHIAlUN
-CHUCTEMa MEHEIKMEHTA KaueCcTBa
-HMBUAyabHBIN UIAH U 33JIaHUE

I1K-7.2

3Haer: METOAbl U CpeAcTBa
B3aUMOJICHCTBHSI C WH)KEHEpamH IO
3HaHUSM, pa3paboTyuKamu,
KIIOYEBBIMH  TIOJIB30BATENAMU U
SKCHEepTaMH B TMPOLECCE CO3JaHMA,
BHECAPCHUA U UCIIOJB30BaHUA CUCTEM
HCKYCCTBEHHOTO MHTEIUICKTA;
VYmMmeer: IMPHUMCHATDH METO/bI 10
CO3/IaHUIO, BHE/IPEHHIO "

IIpakTH4Yeckoe 3a1aHHe

O6paboTka 1 cucremaTu3anus (pakTHYeCKOTo U JIUTEPaTypHOro MaTepuaia




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

COIIPOBOXKACHHUIO cUCTEM
HCKYCCTBEHHOI'O MHTEJIEKTA;
Nwmeer IIPAaKTHYECKUI OIIBIT:
IIPUMEHEHUS HCKYCCTBEHHOI'O
MHTEJUIEKTa U MalIMHHOTO O0Yy4YeHHUs
JUIL  pEUIEHHs] METAJULypru4ecKuX
3a1a4

ITIK-8 Cnoco0eH aganTupoBaTh U NPUMEHSITh METO/AbI H AJTOPUTMbI MALIMHHOTO 00yUYeHHs ISl pellleHus1 MPUKJIATHBIX 32124 B Pa3IH4YHbIX
NpeIMeTHBIX 00J1acTAX

®opmupoBaHue 00y4aOUX HA00POB JAHHBIX B METAJLJIYPrumn

I1K-8.1

CraBAT 3amayd O afalTalUuyd WA
COBEPIIICHCTBOBAHUIO  METOJIOB U

aJITOPUTMOB IS PELICHHUs KOMILIEKCa
3a1a4 IIPEIMETHOI obnacTu
3Haer: KJIACChI METOJI0B u
ATOPUTMOB MAIIMHHOTO OOYYeHUS;
KJIacChl METOJI0OB U  aJiTOPUTMOB
MaIIMHHOT O oOyueHus
Ymeer: CTaBHUTh 3aJjauu u

aJlanTUPOBATh METO/bl U AJTOPUTMBI
MaIIMHHOIO o0y4yeHus
Vmeer npakTUYEeCKUN OMBIT: y4acTus
B IPOEKTax M0 M3YYECHUIO OIbITa
aJlanTanuu u PUMEHUMOCTH
METOZIOB M QJITOPHUTMOB MAIIMHHOTO
OOy4YeHHS ISl peIIeHHs TPUKIIATHBIX
3aJad B METAJUTYPTHH;, TOCTaHOBKH

IIpuMepHbIe BONPOCHI K 3a4eTy:
1. laiiTe onpeaeneHus: HIOHATUIO «MCTOYHHUK JTaHHBIX).
. [IpuBeuTe criocoOb! KIaccu (KA HCTOYHUKOB JaHHBIX.
. OxapakTepu3yiTe NOHATUE «OTKPBITHIE JAHHBIE.
. [IpuBenuTe nmpuMepsl UICTOYHUKOB OTKPBITHIX JTAHHBIX.
. Uto Ha3pIBaeTcs 00y4arOmUM HAOOPOM JaHHBIX
. Haite onpenenenne «Dataset mist o0yueHust HEUPOHHOM CETH»
. [lepeuncnure cnoco6s! HOpMUPOBAHUS OOYUAIOIIHUX M OIEHOYHBIX BRIOOPOK JaHHBIX
. ChopmynupyiiTe MOHSATHE PETPECCUOHHOTO aHAJIM3A.
. [IpuBenute 1 oxapakTepusynTe BUIbI PETPECCUHU.
10. [TpuBeauTe MpUMEpPHl TPAKTUYECKUX 3a]1a4, TPEOYIOIINX MPUMEHEHHUS PErPECCUOHHOTO
QHATN3A.
11. Tlepeuncnure criocoObI peIIeHUS 3a/1a491 PETPECCUH.
12. laiiTe onpeaesieHne MapHO perpeccui.
13. [laiiTe onpeeneHne MHOKECTBEHHOM perpecCrH.
14. OxapakTepu3yiTe MOHATHE KIACCH(PUKAIIUU TaHHBIX.
15. Bunp! knaccudukanuy JaHHBIX.
16. Tlepeuncnute METOABI KIacCU(PUKAIIUN TaHHBIX.
17. IlpuBenuTe npuMep MpakTUYECKOro MPUMEHEHUS KJIacCU(UKALINH.

O 03O L A WIN

18. HpI/IBe,Z[I/ITC AJITOPUTM ITPUMCHCHU L JIOTUCTUYECKOM perpeccun.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

3aga4 110 aganTaiuu 15010750
COBEPILICHCTBOBAHHIO  METOJIOB U
AJITOPUTMOB UIA PpCHICHHA KOMIIJICKCA
3a/1a4 MpeJAMETHON o0acTu

19. 3anummre GyHKIUYU mWITpada npu JOrUCTUYECKON PErPECCHH.

[IpumepHbIe 3a1aHus 11 Ja00paTOPHBIX pador 1.

Jatoparopuan pators «CHOp o 00000 TORKE 1AM

M ngean ¢ aoNw nin

Henmar pafoTil aaTaorcs

- OIAKOMASHHE CO  CIPYKTYPONl  HCTOMMMEOS OTKPWITRIX  JIAHERX
HEVIUHEY COOCODOR X Dot CHIA If DPeICT o RTOMIS SN

« EpIrOGPE TOMIe MARLIG DOCTPOSILIE CHC Tesad cCopa ummex

Saaacue
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2 Hecacaonamee WaSOpon  EDIMX, TPCACTARACHRAME WA noprane
dam workibank org

} TTocrpoonms asross immposasnoll cncresmee cGopm o
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uporpaMssoe oGecnenene Microsaft Excel
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JlaGopaTopHnas pabota «bunapHas knaccudukamnus» OOIIue CBEICHUS:

[{enbro paboTHI SIBIISIETCS TPHOOPETEHNE HaBbIKa OMHAPHON Ki1accu(UKaIy JaHHBIX Ha
OCHOBE JIOTHCTUYECKOH perpeccuu. B kauecTBe HHCTPYMEHTAILHOTO CPEACTBA
MCIIoIB3yeTcst mporpammuoe obecrieuerre Microsoft Excel TTopsiiok BbImoTHEHHUS:

1 IlogroroBka: .
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1 BeiOepute BapuaHT 3aaHuUs.

1.2 IMoaroroBeTe BeIOOPKY AanHbIX B [1IO Microsoft Excel.

1.3 TTocTpoiiTe AuarpaMMy, OTOOpaXKarOIIyIO BHIOOPKY JaHHBIX.

2 Knaccudukanwms: 2.1 3amaiite neneByro ¢ yHKIHUIO.

2.2 Onpenenure KO3PGUIUEHTH! HYHKIIMH TUIIOTE3bI C TOMOIIBI0 HHCTpYMeHTa «llonck
[PEIICHUST.

2.3 PaccuuTaiiTe 3Ha4€HUS TOYHOCTH, YYBCTBUTEINBHOCTH, F-kputepus. 3 Caenaiite BIBOJ
00 3¢ (eKTUBHOCTH 3TOTO Ki1accudukaropa.

4 Otuer o padore: 4.1 CoctaBbTe oTueT 0 padote. 4.2 [Ipeobpasyiite otuer B popmar PDF.
4.3 3anaxyiite otuet (PDF) u daiin ¢ nanasimu (XLS) B onun apxus ¢opmara ZIP.

[TpuMepHBIE TEMBI KypCOBBIX PadoT

1. TexHONOTrHsI TUTEHHOTO TPOU3BOICTBA

2. Cienuanu3upoBaHHOE 000pYyI0BaHUE TSI 00pabOTKH

METaJUIOB JIaBICHUEM

3. O0opynoBaHue U MPOSKTHPOBAHUE 1IE€XOB U YYACTKOB I10 MOJIYYCHHIO HOBBIX MaT€pPUAJIOB
Y U31ETUI

4. TexHOJOTHS METaI0-00pabaThIBAIOLIETO MPOU3BOACTBA

S. IIpoekTHpoBaHME JIUTHIX 3aTOTOBOK U OCHACTKHU

6. IIpoekTHpoBaHuE 11€XOB IIBETHOM METaJUTypriu

7. MeTtamuryprust CBUHIA, [IUHKA U KaJIMHS

8. MeTtamtyprus JIeTKUX METaJJIOB

0. Pacuer 1 KOHCTPYHPOBAHHE CTATHHBIX KOHCTPYKIIUH

10. TeXHOIIOTUH MPOLECCOB 00OTANIEHNS MOJIE3HBIX UCKOMAEMBIX COTJIACHO 331aHHBIM
mapameTpam

11. TIporecchl oOorameHus MoJIe3HbIX HCKOMTaeMbIX

12. Metamiopexxynue CTaHKH

13. Pacuer TeopeTnueckux 6aJlaHCOB MPOAYKTOB 00OTaIeHUs

14. ITpon3BOACTBO OTIMBOK W3 CTAJIA U YyI'yHA

15. CBapuBaeMOCTbh METAJIJIOB U CIIJIABOB IIPU PA3IUYHBIX METOJIOB U PEKUMOB CBAPKH

Bananue 1. Haiigute HaOOp JaHHBIX HAa OJTHOM W3 TIOPTAJIOB OTKPBITHIX JaHHBIX: data.gov.ru,
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data.worldbank.org, rosstat.gov.ru u ap. mo tremaruke KypcoBoii pabotsl. Habop momken
OBbITH TIpencTaBieH B popmare CSVu koaupoBke Windows. [lanee ncxoaHblid HAOOP JaHHBIX
obOpabarbiBaeTcs B iporpamme Excel.

2. Ha ocHOBe HabOpa JaHHBIX OATOTOBLTE BEIOOPKY, COIEPIKAIILYIO 3HAUCHUS BHIOPAHHOTO
MoKa3arteJs 3a Bce TOMbI IS TPEX MPEIIPUATHI; TOCTPONTE rpad UK, WILTFOCTPUPYFOIIU I
M3MEHEHHE TI0KA3aTes

3. [locTpoiiTe JIMHEHHYIO PErPeCCUI0 aHATUTUYECKUM M YHCICHHBIMH METOIAMHU:

® BrimonmHUTE NOKCK TapaMeTpoB ()YHKIIMH PETPECCHH € TIOMOLILIOHOPMAILHOTO
YpPaBHEHHSI, IOCTPOITE TpaduK, CO3AANUTE MPOTHO3

¢ BrinosHUTE OUCK TapaMeTpoB (GYHKIIUU PErPECCUU C MMOMOIIbIOMHCTpyMeHTa «[lorck
pELIEHHSI», TOCTPONTE rpaduK CO3/IalTe MPOTHO3

e CpaBHUTE KOA(PDHUIIMESHTHI YPABHEHUS PErPECCHHU, TIOTYYCHHBICOOOUMHU METOIaMH,
c/IeJIaiiTe BBIBOJI

BrimonHnTe OMHAPHYIO KIacCU(UKAIIUIO HCXOJHOTO Ha0opa METOJOM JIOTUCTHUECKAs
perpeccusi:

¢ [ToaroToBhTE OOYUAOIIYIO BRIOOPKY: 3aaiTe 1eeBYyI0 G YHKINIO, GYHKIUIO mTpada,
HayalbHbIe 3HaYeHUs KO3 (PULIMEHTOB.

¢ BEINOTHUTE YHCICHHOE PENIeHNE C TOMOIIBI0 HHCTpyMeHTa «Ilouckpenenns»

e Ha ocHOBe YHCIIEHHOTO pelIeHUs CIeNIaiTe MPEaIOI0KEHNE O IPUHAIIIKHOCTH
00BEKTOB OJTHOMY U3 JIBYX KJIACCOB

e [TocTpoiiTe Tabnuily, KOTOpasi COAEPKUT: 0OBEKTHI UCXOTHON BHIOOPKH, PEATbHBIN
KJIacC Ka)XJI0T0 00BEKTA, KITACC KaXI0TO 0OBEKTa COTIACHO BHITIOJTHEHHOMY aJITOPUTMY,
onHy u3 rpymnn kiaaccupukanuu (Truepositives TP, Falsepositives FP, Falsenegatives
FN, truenegatives TN)) 5. Paccunraiite 3Ha4eHNUs TOYHOCTH, YyBCTBUTEIBHOCTH, F-
kputepus. Cnenaiite BbIBOJ 00 3¢ (eKTUBHOCTH BHINOJIHEHHON KIacCU(pUKAIIIH

HpOHZ}BOI{CTBeHHaﬂ NMpaKTHuKa, NPpEeAIUIIIOMHAA MPAKTUK

[1K-8.1

CraBuT 3aga4u I10 ajJarTaluu HIN
COBCPUICHCTBOBAHUTIO METOJ0B u
AJITOPUTMOB UIA pCHICHUA KOMIIJICKCA
3aaaq HpeHMeTHOﬁ obiactu

OO0mme TeopeTHYecKHe BONMPOCHI

Haznauenue nexa.
IIman nexa.
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3HaeT: KJIACCHI METOI0B u

AJITOPUTMOB MAlIWMHHOI'O 06y‘-IeHI/I5I;

KJIaCChl METOI0B U aJrOPUTMOB
MaIIMHHOIO o0y4yeHus
VYmeer: CTaBUTh 3a7a4uu u

aJalITUPOBATh METOJbl U AJITOPUTMBI
MAaIIMHHOTO oOyueHus
HNmeer npakTUYECKHUI ONBIT: Y4aCTHS
B IPOEKTAX MO M3YYEHUIO ONbITa
ajanTainuu u MPUMEHUMOCTH
METOJIOB U aJTOPUTMOB MAIIMHHOTO
OoOydYeHUs JIJIsl PEIICHHSI TTPUKIIAIHBIX
3a7a4 B METAJUIYPIUM; I[OCTAHOBKH
3a7a4 o ajlanTanuu
COBEpPLICHCTBOBAHUID  METOJOB U
AJITOPUTMOB JUIsl PELLIEHUS] KOMIUIEKCA

3aaaq HpeHMeTHOﬁ obiactu

nimn

[Ipon3BOACTBEHHAs CTPYKTypa Li€Xa: OCHOBHBIE M BCIIOMOIATEIbHBIC OTIEIICHHSA,
YUACTKH, PSKUMBI pabOTHl OTIEIEHUH W YY4acTKOB. XapaKTEPUCTHKA BBITyCKaeMOM
NpOAYKIMH (10 MaccoBBIM TIpyIaM OTJIMBOK, MapkKaM CIuiaBoB). ['ocThl u
TEXHUYECKHE YCIIOBHS Ha IMPOIYKLHUIO, BBIMYCKaeMyto IiexoM. OCHOBHBIE MOTpeOUTENN
[TPOJYKLIVH.

CxeMbl TEXHOJIOTMYECKOIro Mpolecca MO TUIOpa3MepaM U COPTAMEHTY.

Cxema pacrojoXKeHHUs OCHOBHOTO W BCIIOMOIaTelIbHOTO0 000PYIOBaHMS, YYaCTKOB U
OTIEICHUMN.

OCHOBHBIE TEXHOJIOTHYECKUE ITOTOKH.

Cxema razoBbIX, BOJHBIX M AJIEKTPUYECKUX KOMMYHMKAIUi nexa. OTomeHue,
BEHTUJISILIMSL U OCBEILCHUE B LIEXE.

AHain3 paboThI 11eXa 3a MOCJIEIHUIA OTYETHBIN IO 0 OCHOBHBIM TEXHUKO-I)KOHOMHYECKUM
MOKa3aTessIM: IPOU3BOUTEIBHOCTh U 00bEM IPOU3BOICTBA;Kau€CTBO BBIITYCKAEMOil
MPOIYKINH;IIPOCTON arperaToB, K03()HUIUEHT peHTa0eTbHOCTH.

CoBpeMeHHOE U MEePCIEeKTUBHOE Pa3BUTHE JTUTEHHBIX 11eX0B B PO 1 3a pyOexom no
KOMIIOHOBKE, COCTaBY 00OpY/10BaHUs, THTEHCUBHOCTH TEXHOJOTHYECKOI0 Ipoliecca,
CBOICTBaM rOTOBOM NPOIYKIIUMHU U IPYTUM INoKa3arensiM. CpaBHEHHE CYLIECTBYIOIIEH B
[1eX€ TEXHOJIOTHH U 000pYI0BaHUs C JIYYLIINMH TOCTHKEHUSMU OT€YECTBEHHON U MUPOBOM
TEXHUKH U TEXHOJIOTHH.

cxoqHble MaTepUabl

CxJ1aJ1 3aroTOBKY U MOPSIOK €€ CKJIanpoBaHus. TpaHCIIOPTUPOBKA, IPUMEHSIEMbIE
MEXaHU3MBI, UX XapaKTEPUCTUKA, J10JIS1 PyYHBIX pabOT U MyTH UX COKPALIEHHUS.
[TocTaBIIMKH HCXOTHOTO ChIpbsi. KOHTpOsIb 3aroTOBKH, BUJIbI Opaka, COPTUPOBKA U HOPMBbI
OpaKOBKH.

CopTaMeHT UCXOAHOM 3aroTOBKU: pazmepsl, popma, [OCTHI u TEXHUYECKHE YCIOBUSI.
[IopsiIOK MOArOTOBKM MCXOAHBIX MAaTEPHUANIOB K HCIIOJIB30BAHUIO B TEXHOJIOIMYECKOM
rporecce.

OCHOBHOE M BCIIOMOTATENIbHOE 000PY/JOBAHUE JIJISI TOATOTOBKH.

CxJ1aj TOTOBOM POAYKLIUH.

'YIlakoBKa M aclopTU3alus IPOAYKLIUU. Y CIIOBUS XpaHEHUS U 1ocTaBKa. [momans cknana,
€€ COOTBETCTBHE HOPMaM.
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MexaHI/ISaHI/IH W aBTOMaTHu3alusa onepaunﬁ YIIaKOBKH TOTOBOH IpOAYKIHMH, XapaKTECPHUCTHUKA
MPUMCHACMBIX MCXaHU3MOB.

HYTI/I COKpalll€HUs O0JH PYYHOIro TpyJda B CKIAACKHUX pa60TaX N IMOATOTOBUTCIBHBIX
oncpanusax ChIpbs K MCHOJB30BAHUIO B TCXHOJOTMYCCKOM MTPOLCCCC

IIK-9 CnocodeH pykoBOAUTH MPOEKTAMMU 10 CO3AHUI0 CHCTEM UCKYCCTBEHHOI0 MHTEJIJIEKTA C IPMMeHeHHeM HOBBIX MeTOI0B M aJITOPUTMOB
MAIIMHHOTO 00y4eHHsl €O CTOPOHBI 3aKa34YNKAa

KOHTpOJIb TEXHOJOIHY€CKUX NMPOoLHeCCOB HA METAJTYPIrU4€CKUX NPECANPUATHAX ¢ UCITOJIb30BAHUEM HCKYCCTBEHHOI'0 HHTEJJIEKTA

I1K-9.1

PykoBoauT paboToii Mo MpUMEHEHHUIO
UCKYCCTBEHHOTO
CTOPOHBI

HHTCIIJICKTA CO
3aKa34MKa

3HaeT: BO3MOXKHOCTHU COBPEMCHHBIX

WHCTPYMEHTAIBHBIX ~ CPEICTB U
CUCTEeM  TPOTPAaMMUPOBAHUS IS
pelreHus 3a/1a4 MaIIHHHOTO
o0y4eHUs;

YMeer: IMPOBOIUTD CpaBHI/ITeHLHHﬁ

aHalM3 U  OCYILECTBIATh  BBIOOP
WHCTPYMEHTANBHBIX ~ CPEICTB IS
pelieHus 3a/1a4y MaIIMHHOTO
o0y4eHUs;

HMeer nmpakTUYECKUI OIBIT: y4acTHs
B MPOEKTAX II0 M3Y4YECHHUIO OIBITA
WCIIOJIb30BAaHUS HCKYCCTBEHHOTO
VMHTEJUIEKTa C MPUMEHEHHEM HOBBIX
METOZ0OB U aJITOPUTMOB MAILIMHHOIO

00y4eHUs B METAJUTypIUuu

1. Ha kakue kj1acchl oJipa3iessitoTCsl HHCTPYMEHTAIbHBIE CPEICTBA AJIS
HEOCPEACTBEHHOIO0 KOHTPOJIsSI TapaMeTpOB TEXHOIOTUYECKOr o npouecca?

2. Kakue ¢opmbl nepenaun HHPOPMALUU OT HHCTPYMEHTAIBHBIX CPEICTB KOHTPOJIS
MCTIOJIBb3YIOTCS B UH()OPMAIIMOHHBIX CUCTEMAaX KOHTPOJIsA?

3. UTo 10I0KEHO B OCHOBY METO/I0B MAIIMHHOTO O0yueHus1?

4. laiiTe KpaTKyo KJI1acCU(PHUKAIMIO 6a30BbIX METOA0B MAIIMHHOIO 00y4YeHHUs?

5. Kakue 3a1a4un pemaroTcs ¢ UCIOJIb30BaHUEM METO0B MAIIMHHOTO O0y4YeHuUs1?

6. Ilepeuncinte METOIbI, COCTABISIONIME OCHOBY MAlIMHHOTO O0y4YeHuUs?

7. Kakue CIICUAJIBHBIC TPOTPpaMMHBIC CPEICTBA MOKHO UCIIOJIB30BAaTh AJId PCIICHUA 3aaa4
MaIIMHHOTO 00y4deHus?

1. Kakue HeoOX0uMble MHCTPYMEHTAJIbHBIE CPEACTBAa KOHTPOJIS MapaMeTpoB
TEXHOJIOTUYECKOT0 MPOLECCa C UCIOIb30BaHUEM METO/I0B MALIMHHOTO 00y4eHUs
HE0O0XO0AUMBI JJIsl TOCTPOEHUS HH(POPMAITMOHHON CHCTEMBbI KOHTPOJIS?

2. [IpuBeaute CTpyKTypy HHPOPMAIIMIOHHOM CUCTEMBI KOHTPOJISI TAPaMETPOB C
MCTIOJIb30BAHUEM CPEJICTB MAIMHHOTO 00yueHus? /laiiTe XapakTepuCTUKY U Ha3HauUeHHe
OTIIEIbHBIX MHCTPYMEHTAIBHBIX U IPOrPaMMHBIX CPEZCTB B 3TOH cucteme?

3. O0ocHyiiTe BBIOOP HHCTPYMEHTAIBHBIX CPEICTB KOHTPOJIS ApaMEeTPOB Ipolecca
BBITJIABKH CTAJIM JIJISl IOCTPOEHUSI HTHPOPMAIIMOHHOM cHCTEMBI BEJIEHHUS X0/1a Ipoliecca u
MCIIOJIb30BAHUEM METOJIOB MAIIMHHOTO O0yYEeHHUS.

1. Kakne AOCTOMHCTBA CUCTCM KOHTPOJIA C UCITOJIB30BAHUECM MCTOAOB MAIIMHHOTO
06y11eH1/151 MOXXHO HUCIIOJB30BaTh I YIIPABJICHUA XO0A0M TEXHOJOTHUYCCKUX IMPOLIECCOB B

METaJLITyprun?
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2. [lepeuncimte 00JaCTH UCTIONB30BaHUS METOJIOB MAIIMHHOTO O0YyYCHHSI B MOHUTOPUHTE H
YIIPABJICHUU XOJI0OM METAJLUIYPrUYECKUX IIPOLIECCOB

3. JIJ1st KaKMX TPOIIECCOB METAJUTYPTHUECKOTO MTPOU3BOJICTBA MOYKHO ITOBBICUTH

AP HEKTUBHOCTD UCIOIB3Ysl METOABI MALTMHHOTO 00YYEHUS IIPH YIPABICHUU STUM
nporieccom? [IpuBenuTe KOHKPETHBIC IIPUMEPHI U TMOSICHUTE, KAKUE AIIEMEHTHI KOHTPOJIS 32
MPOIIECCOM MPUBEAYT K TAKOMY dPPEKTy.

IIpoun3BoacTBeHHAsI NPAKTUKA, NPEIIUILIOMHAS MPAKTHK

a

I1K-9.1

PykoBoauT paboToii o MpUMEHEHHUIO
UCKYCCTBEHHOTO
CTOPOHBI

HHTCIIJICKTA CO
3aKa34yMKa

3HaeT: BO3MOXKHOCTHU COBPEMCHHBIX

WHCTPYMEHTAIBHBIX ~ CPEICTB U
CUCTEM  TPOTPaMMUPOBAHUS IS
pelreHus 3a1a4 MaIIHHHOTO
o0y4eHUs;

YMeer: MPpOBOINUTD CpaBHI/ITeHLHHﬁ

aHaJlM3 ®  OCYIIECTBISATH  BBIOOD
WHCTPYMEHTAIBHBIX ~ CPEIACTB  JUIs
pereHusI 3a1a4 MAaIIUHHOTO
o0OyueHus;

HMeer npakTUYECKUI OIBIT: y4acTUs
B MPOEKTaX I10 M3Y4YECHHUIO OIBITA
WCIIOJIb30BAaHUS HCKYCCTBEHHOTO
VMHTEJUIEKTa C NPUMEHEHUEM HOBBIX
METOZ0OB U aJITOPUTMOB MAIMHHOIO

00y4eHUs B METAJUTypIUuu

AHaM3 pabOTHI 1eXa 3a MOCICHUN OTYETHBIN TO/I 0 OCHOBHBIM TEXHHUKO-IKOHOMHUYECKUM
MOKa3aTesIsIM:

MIPOU3BOIUTEIIEHOCTh i 00bEM IIPOU3BO/ICTBA;

Ka4eCTBO BBIITYCKaeMOW MPOIYKIHH;IIPOCTOU arperaTos,

K03 (HUIIUEHT peHTAOCTHLHOCTH.

CoBpeMEHHOE U MEPCIEKTUBHOE Pa3BUTHE JIUTEUHBIX 11eX0B B P® 1 3a pybe:xom 1o
KOMITOHOBKE, COCTaBy 000pYy/I0BaHHUs, HHTEHCUBHOCTH TEXHOJOTHUECKOT0 MpoIiecca,
CBOICTBaM roTOBOM NMPOIYKIIUU U IpYTUM NoKka3zarensiM. CpaBHEHHE CYLIECTBYIOIIEH B
[[eX€e TEXHOJIOTUH U 000PYI0BaHUS C JIYUYIIUMHU JTOCTHKEHUSIMHU OT€YECTBEHHON U MUPOBOH
TEXHUKH U TEXHOJIOTUHN

ITK-10 Cnioco6eH pyKkoBOAMTH NPOEKTAMH €O CTOPOHBI 3aKA34YMKA M0 CO3JaHUI0, MO//IeP:KKe H UCIIO0JIb30BAHUIO CHCTEMbI HCKYCCTBEHHOI0
HHTEJVIEKTA HA OCHOBE HelipoceTeBbIX MojieJiell i MeTO/10B
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KOHTpOJIb TEXHOJOTHYCCKHX MPOHECCOB HA METAJITYPIrUdC€CKUX NMPCANPUATHAX ¢ HCITOJIB30BAHUEM UCKYCCTBCHHOI'0 HHTEIJICKTA

I1K-10.1

PykoBoaut paboTramu 1Mo OLEHKE WU
BBIOOpY MoJeNell  MCKYCCTBEHHBIX
HEUPOHHBIX ceren u
UHCTPYMEHTAJIbHBIX  CPEACTB  JUIs

PCUICHHUA IIOCTABJICHHLIX 3aJda4 CO

CTOpPOHBI 3aKa3yMKa
3Haer: (GYHKIIMOHATBHOCTD
COBPEMEHHBIX  HHCTPYMEHTAIBbHBIX
CpPEnCTB u CHCTEM
[porpaMMUpoBaHuss B o0nactu

CO3JaHusl MOJIEJIEH MCKYCCTBEHHBIX
HEUPOHHBIX CETEH, B TOM YHUCIE
cereii-TpancpopmMepoB U ceTeil ¢
aBTOMAaTHYCCKU TEHEPUPYEMOI
ApXUTEKTYpPOU

YMeeT: npoBOIUTH OLIEHKY U BBIOOp
MO/IeJIel HCKYCCTBEHHBIX HEHPOHHBIX
CeTell U MHCTPYMEHTAJIbHBIX CPEJICTB
JUISL  pElIeHUs
oOyueHus
YMmeer:
COBpPEMEHHBIE

3aga4 MallWuHHOI'O

yMeeT MPUMEHSITh

WHCTPYMEHTAJIbHBIC
METOABl W  CpeIcTBa  OOydYeHHUS
MOJIeJIeH MCKYCCTBEHHBIX HEUPOHHBIX

cereit

1. 3anuiuTe ¥ NPOJEMOHCTPUPYITE paboTy alropuT™Ma BEIUYUCICHUS (PYHKIIUN-TUIIOTE3HI C
MCII0JIb30BaHUEM si3bIKa Python

2. B yem 3akitodaeTcs MPUHIKIT paOOTHI aJITOPUTMA I'paIueHTHOTO cirycka? Kakoi
rapameTp ajJropuTMa OTBEYAET 332 YCTOMYMBOCTH MOJIy4aeMOro petieHus?

3. Kakue 6ubmroTexu s3pika Python ucmons3yroTest uis peaqu3aiui MOIeIeH MaIInHHOTO
0OyueHus (perpeccus U Kiaaccuuranus)?

4. Kakue 6ubnmmoreku s3bika Python ucnonbsyrotes st peanusaiun MHC? 3anuimure
(yHKIMH peannu3aluy nepcenTpoHa.

1. YUto Takoe MeTo HOpMaIbHOTO ypaBHeHUs? Kakyro 3aauy pemiarT ¢ UCTIOIb30BAHHEM
ATOro MeToj1a? 3anuuInTe HopMaabHOE ypaBHEHUE U 0003HAUbTE JIEMEHTHI, BXOISIIEE B
HETO.

2. Kakue tunsl MHC ucnons3yroTces ais NOCTPOSHHUS MPEIUKTUBHBIX Moieen? 3anuiinTe
0011yI0 MaTeMaTH4ecKyto Mozaens Takoit MTHC.

3. Kakuie GyHKIMH Ha A3bIKE IPOrpaMMUpoBaHus Python mo3BosioT peanu3oBarh
MEePCENTPOH U BBIYUCIUTD €T0 BBIXOAHOW CUTHAN?

1. Kak mpou3Boautcst 100aBieHHE TTapaMeTPOB B perpeccHoHHoe ypaBHeHue? Kak
WM3MEHUTCS QJITOPUTM TPAJIUEHTHOTO CITYCKa JJIsl HECKOJIBKMX MapaMeTpoB?

2. Kak peann3oBbIBatOTCS BBIYMCIEHUS QYHKIIMU-TUIIOTE3BI C MCIOIb30BAHUEM ONEpALIUi
nmHelHo! anreOpsI? [IpuBenuTe MpuMep BHIUMCIIEHUS 3HaUEHHs (PYHKIIMH-THIIOTE3BI.

3. [TosicHuTe mpuHLIKI PabOTHI AITOPUTMa 0OPAaTHOTO PAaCIPOCTPAaHEHUS OIUUOKHU MpU
oOyuennun MHC.

I1K-10.2

PYKOBO,Z[I/IT CO3JaHUECM CUCTEM

1.Yto sBisieTcst OCHOBHBIM 3JIEMEHTOM MCKYCCTBEHHOW HEHPOHHOU ceTH? 3anuinre
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Oyenounvle cpeocmea

HCKYCCTBCHHOI'O HHTCIJICKTA Ha

OCHOBE  MOJENIEH HCKYCCTBEHHBIX
ceren u

Cco

HEUPOHHBIX

MHCTPYMEHTAJIBHBIX  CPEICTB
CTOPOHBI 3aKa3yuKa
3HaeT:  IPUHLMIBL  IOCTPOEHUs
CUCTEM MCKYCCTBEHHOI'O WHTEJUIEKTa
Ha OCHOBE UCKYCCTBEHHBIX

HEUPOHHBIX  CETEH, METOAbl H

MOAXOAbl K  IUIAHUPOBAHUIO  H
peanu3anuu MPOEKTOB IO CO3AAHUIO
CHUCTEM HMCKYCCTBEHHOI'O MHTEJICKTA;
YMeeT: pYKOBOAUTH BBIITOJIHEHUEM
KOJIJIEKTUBHOM IIPOEKTHOU
JIeATEeIIbHOCTH JUISt
MOJJEPKKU U UCIIOJIBb30BAHUS CUCTEM

HCKYCCTBEHHOTI'O HHTCIJICKTA

CO3JaHus,

Ha
OCHOBE MCKYCCTBEHHBIX HEWPOHHBIX
ceTei;

HMeer npakTUYECKUI OIBIT: y4acTUs
B MPOEKTAX II0 M3YYECHHUIO OIBITA
HCIIOJIb30BaHUS UCKYCCTBEHHOI'O
MHTEJUIEKTa c IIPUMEHEHUEM
HEUPOCETEBBIX MOJECIIEH U METO/OB B
METaJUIypIUH; Y4acTHs B IIPOEKTax
[0 MU3YYEHHUIO ONBITA WCIIOJIb30BAaHUSA

HCKYCCTBECHHOI'O HUHTCIJICKTA C

MaTEMaTHYECKOE BBIPAXKEHUE ULl 3TOTO 2JIEMEHTA

2.Uto Takoe nepcentpon? Ilpusenure cTpykTypy nepcentposa. I[lpusennure ocHoBHbIE
TUIIBI IEPCENITPOHOB, UCIIOIb3YEMBIX B PELLICHUU 3aJjad PErpecCUU U KiacCupuKanun’?
3.Uto Takoe rimybokoe mamuHHOE 00ydeHue? Chopmynupyiite u gaiite onpeaeeHue

3aJjauy NTyOOKOro MaIlIMHHOTO OOyUYEeHMS.

1. Ilepeuncnute mocnen0BaTeabHOCTS AeiicTBUi o poektupoanuto MHC mist 3agaun
perpeccum.

2. Kakue sTansl BXOJAT B TIOCIIEIOBATENILHOCTD PA0OT 10 00y4YEHUIO HCKYCCTBEHHOU
HEHpOHHOW ceTu?

3. Kakoii pesynbrar padotsl MHC oxwugaercs npu pemieHny 3a1a4 perpeccuu u
KJ1acCU(UKAIAN?

1. Kakue TexHOJIOrMYECKHUE 3a]]a4M perarTces ¢ ucnoiab3oBanuem MHC?

2. UTo MOHUMAIOT TOJT METOJaMH UCKYCCTBEHHOTO nHTeiekra? [IpuBenure mpumepsl
BO3MO>KHOT'O UCTIOJIb30BaHUs MeTO10B M B MeTaurypriudeckux mporeccax”?

3. B kakoM BHJe XpaHATCS 3HAHUS O XOJe TEXHOJIOTHYECKOro Mpolecca B cucTeMax,
MOCTPOEHHBIX Ha ocHOBe M?




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

IIPUMEHEHUEM HEHPOCETEBBIX
MOZICJIEH U METOJOB B METAJLUIypIUH;
0 OLEHKE H BbIOOPY Mojenel
HCKYCCTBCHHBIX HEHPOHHBIX CETEH U
UHCTPYMEHTAIBHBIX  CPEICTB

PCUICHUA ITOCTABJICHHLIX 3aaa4

JUTSL

IIpou3BoacTBeHHAs] NPAKTUKA, NPEIIUIIOMHAS] MPAKTHK

I1K-10.1

PykoBonuT paboTamu 1o OLEHKE U
BBIOOpY MoOJeNell  MCKYCCTBEHHBIX

HEUPOHHBIX cereut u
WHCTPYMEHTAJIBHBIX ~ CPEACTB  JIA
pelieHusl MOCTaBJIEHHBIX 3a/1ad  Cco
CTOPOHBI 3aKa3yuKa
3Haer: (GYHKIIMOHATILHOCTD
COBPEMEHHBIX  MHCTPYMEHTAJIBHBIX
CPEICTB " CUCTEM

porpaMMUpOBaHUs B o0nactu
CO3JaHUsI MOJIENEH HCKYCCTBEHHBIX
HEUPOHHBIX CETEeH, B TOM YHUCIE
cereii-rpancopmMepoB U cerell ¢
aBTOMATUYECKU TEHEPUPYEMOU
ApPXUTEKTYPOU

YMeeT: mpoBOAUTH OLIEHKY U BBIOOp
MOJEJIe NUCKYCCTBEHHBIX HEMPOHHBIX
CeTeN W MHCTPYMEHTAIBHBIX CPEICTB
JUISL pEIIeHMs 3aJad  MAallMHHOTO

oOyueHus

Teopernyeckue BONPOCHI

CKkJaJ 3aroTOBKHU U MOPSIOK €€ CKIaJANpOBaHus. TpaHCIIOPTUPOBKA, IPUMEHSIEMbBIE
MEXaHU3MBI, UX XapaKTePUCTHUKA, 10JI PYYHbIX pabOT U IMyTH UX COKPAILECHHUS.
[TocTaBIIMKK UCXOHOTO ChIPbsi. KOHTPOIIb 3ar0TOBKH, BBl Opaka, COPTUPOBKA U HOPMBI
OpakoBku. COpTaMEHT UCXOAHOM 3aroTOBKU: pa3mepsl, popma, '[OCTsI u TexHu4yeckue
ycinoBusA.IlopsoK MOATOTOBKM MCXOJHBIX MAaTEpPHUAJIOB K HCIOJIB30BAHUIO B
TEXHOJIOTUYECKOM Iporiecce. OCHOBHOE M BCIIOMOIAaTeIbHOE 000pyI0BaHUE IJIS
noAroToBKU.CKIa TOTOBOM NPOAYKIIMU. Y IaKOBKA U MACIIOPTU3ALMS TPOLYKIIUH. Y CIIOBHS
XpaHeHus u nocraBka. [nomane ckiaaa, ee cCOOTBETCTBHE HOpMaM. MexaHu3auus u
ABTOMATHU3aLMs ONEPALUN YITaKOBKH TOTOBOM MPOAYKLMH, XapaKTEPUCTUKA TPUMEHSIEMbIX
MexaHu3MoB. [lyTu cokpamieHust Jojau pydyHOro TpyJda B CKIAJCKUX paboTax u
MOJATOTOBUTENIBHBIX OINEPAalMIX ChIPbS K MCIIOIb30BAHUIO B TEXHOJIOTUYECKOM
rpouecce. TexHoIorn4eckuil mpouece




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

YmMmeer: ymeer IIPUMEHSATH
COBPEMEHHBIE  WHCTPYMEHTAJIbHBIC
METOABl W  CpeACTBa  OOy4eHHUs
MoO/IeJIel UCKYCCTBEHHBIX HEHPOHHBIX
ceren

I1K-10.2

PykoBogut CO3JIaHUEM CHCTEM
HWCKYCCTBEHHOTO  MHTEIUJIEKTa  Ha
OCHOBE MOJENIEN HCKYCCTBEHHBIX
HEMPOHHBIX cere 51
WHCTPYMEHTAJIBHBIX  CPEACTB  CO
CTOPOHBI 3aKa3unKa
3HaeT: MPUHIIUITBI MOCTPOEHUS
CUCTEM HCKYCCTBEHHOI'O WHTEJUIEKTA
Ha OCHOBE MCKYCCTBEHHBIX
HEUPOHHBIX  CETEH, METOABl U
MOAXOAbl K  IUIAHUPOBAHUIO  H
peanu3anuu MPOEKTOB IO CO3JaHUIO
CHUCTEM HMCKYCCTBEHHOI'O MHTEJICKTA;
YMeeT: pyKOBOAUTH BBIITOJTHEHUEM
KOJIJIEKTUBHOM IIPOEKTHOU
JIeSITEILHOCTH JIIs CO3JaHUs,
MOJJEPKKHU U UCIIOJIb30BAHUS CUCTEM
HCKYCCTBEHHOTO  MHTEJUJIEKTa  Ha
OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX
ceTei;

HMeer npakTUYECKUI OIBIT: y4acTHs
B MPOEKTAaX M0 H3YYEHUIO ONbITa

[PYKOBOJAUTCIICM IIPAKTHKHU.

IIpakTHYeckoe 3a1aHHe

[ToaroToBka oTyeTa BBINOJHAETCA OOYYAIOLIMMCS CAMOCTOSITENIBHO TOJ PYKOBOJCTBOM
npenonaBarens. [Ipu Hanmcanum oryeTa 0OyJarOIIUIACS TOJDKEH MOKa3aTh CBOE YMEHHE
paboTaTh C HOpPMATUBHBIM MaTEPHAJIOM U JIUTEPATYPHBIMU UCTOYHUKAMH, A TAKXKe
BO3MOYKHOCTh CHCTEMAaTU3UPOBATh U aHATTM3UPOBATh (DAaKTUUECKUN MaTepHuai u
CaMOCTOSITEJIBHO TBOPYECKH €0 OCMBICIIUBATD.

CopnepxaHue OTueTa ONpENeNseTcs WHAMBUAYAJIbHBIM 3a/laHuEM, BbIIAHHBIM




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KomnemeHyuu
HCITIOJIB30BaHUA HCKYCCTBCHHOI'O
HWHTCIIJICKTA C NPUMCHCHUCM

HEMPOCETEBBIX MOJIENIE U METOJIOB B
METaJUIypIHM; Y4YacTHs B IIPOEKTax
[0 U3YYEHHUIO ONBITA MCIOJIb30BaAHUSA
HUCKYCCTBEHHOIO  HHTEJUIEKTa  C
MIPUMEHEHHUEM HEHPOCETEBBIX
MOJZEJIed U METOJOB B METaJUIypruu;
10 OLEHKE U BHIOOPY MOJeNIen
HCKYCCTBEHHBIX HEHPOHHBIX CETEU H
UHCTPYMEHTAJIBHBIX  CPEICTB  JAJIs
peuIeHus NOCTABICHHBIX 3a1a4

IIK-11 Cnocoben PYKOBOAMTSH MPOECKTAMMU 110 CO3JAHUI0O KOMIIVIEKCHBIX CUCTEM HAa OCHOBE AaHAJIMTUKH 00JIbIINX AAHHBIX B Pa3/IMIHbIX
oTpacigx Co CTOPOHBI 3aKa34YUKa

HpOCKTl/IpOBaHI/le TEXHOJOTHYIECCKHUX MPOHECCOB ¢ UCITOJIB30BAHUEM UCKYCCTBEHHOI'0O HHTEC/VIEKTA

IK-11.1

PykoBogut MPOEKTaMU o
HOCTpOGHI/IIO KOMIIJICKCHBIX CHUCTEM
Ha OCHOBE AHAJIUTHKHA OOJBIIHNX
JAaHHBIX B paSJ'II/I‘-IHBIX 0Tpacn51x CcO
CTOPOHBI 3aKa34yuKa
3HaAeT: METOJIOJIOTHI0 W TPHUHIIUIIBI
PYKOBOJICTBA MPOEKTaMHU o
HCIIOIb30BaHUIO KOMILIEKCHBIX
CHCTEM Ha OCHOBE aHAINTUKHU
60J'IBHII/IX JAaHHBIX CO CTOpOHI)I
3aKa34yuKa;

Ywmeer: pemarb 3a7a41 o

ITepedyenn TeopeTHYEeCKUX BONPOCOB IS 3a4eTa:
1. OcHOBHBIE HampaBJIEHUS HCCIEA0BaHNUN B 00JaCTH UCKYCCTBEHHOI'O HHTEIIJIEKTA.
2. IloHsATHE HHTEIUIEKTYaIbHON, MHTEJUIEKTYAIN3UPOBAaHHON CUCTEMBI, CHCTEMBI C
MHTEJUIEKTYAJIBHON MTOAIEPKKOM.
3. Kimaccugukanus HHTeUIEKTYalu3uPOBaHHBIX CUCTEM.
4. Ilonstue 3nanuil. [IpencraBnenue 3Hanuii. CpoiicTBa 3HaHuil. Kateropuun 3nanuii.
5. ITonsitue HelipoHHON ceTu. CTpyKTypa HEMPOHHOM CETH.
6. ba3bl 3HaHui. DKkcnepTHBIE cucTeMbl. O0JIaCTH PUMEHEHUS IKCIIEPTHBIX CUCTEM.
CTpyKTypa 3KCIIEPTHBIX CUCTEM.
7. DxcniepTHbIe cucTeMbl. CTPYKTypa SKCIIEPTHBIX CUCTEM (BKJIIOUasi KaTEropuu JIUII,
B3aMMOJEHCTBYIOIUX C HUMN).
8. OkcniepTHbIe cucTeMbl. Kitaccuukanus 3KCIepTHBIX CUCTEM.
9. )Ku3HEHHBIN LUKJII SKCIIEPTHOM cucTeMsl. [IpruMepbl KOHKPETHBIX 3KCIEPTHBIX CUCTEM.

10. OcHOBHBIE MOHSTHS JIOTUYECKOTO IPOrPAMMHUPOBAHHSL.




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

HCIIOJIB30BaHHUIO KOMIIJICKCHBIX
CUCTEM Ha OCHOBC AHAJIUTUKH
0OJIBIIIMX JaHHBIX co CTOPOHEL
3aKa3dyuKa

Nmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT:
HU3YyUCHUS CO3JaHUSA KOMIIJICKCHBIX
CHUCTEM Ha OCHOBC AHAJIMTHUKHU
OOIBIINX JAaHHBIX B METAJLIIYpPIruu

IIpoun3BoacTBeHHAsI NPAKTUKA, NPEIIUIIOMHAS MPAKTHK

IK-11.1

PyxoBonut IPOEKTaMU 10
IIOCTPOCHHUIO KOMIUIEKCHBIX CHCTEM
Ha OCHOBE AaHAJUTUKU OOJIBIIMX
JaHHBIX B PA3JIMYHBIX OTPACISIX CO
CTOPOHBI 3aKa3zyuKa
3HAeT: METOJIOJIOTHIO W TPHUHIIUIIBI
PYKOBOJCTBA MIPOEKTaMHU o
HCIOJIb30BAHHUIO KOMIUIEKCHBIX
CUCTEM Ha OCHOBE  AHAJTUTHKHU
OONBIIMX  JAHHBIX CO  CTOPOHBI
3aKa34yMKa;

Ymeer: pemars 3a/1a4M 1o
HCIOJIb30BaHUIO KOMIUIEKCHBIX
CUCTEM Ha OCHOBE  aHAJUTHKHU
00JBIIMX  JAHHBIX CO  CTOPOHBI
3aKa3zynKa

Nwmeer MPAaKTHYECKUI OIIBIT:
U3Y4YEHHsI CO3/1aHHUS KOMIUIEKCHBIX

TeopeanecKne BOIIPOCHI U YMEHHE aHAJIU3UPOBATL:

TeXHOIOTUYECKHE KapThl U TEXHOJOTUUECKHE MHCTPYKIIUU Ha BBITIIIABKY, U3TOTOBJICHHE
dbopM u cTepikHei, COOPKY (OpPM U UX 3aIMBKY COTJIACHOIPOU3BOJCTBEHHON IporpaMmme




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

CUCTEM Ha OCHOBC AHAJIUTUKHU

OOJIBIINX JAaHHBIX B MCTAJLNTYPIruu

IIK-12 CniocoeH pyKoOBOAUTH NPOEKTAMH €O CTOPOHBI 3aKA34YHKA MO CO3IAHUI0, BHEAPEHUIO U UCNOJIb30BAHUIO OJTHOH MJIM HECKOJIbKHX
CKBO3HBIX HM(POBBIX CYOTEXHOJOTHI MCKYCCTBEHHOT0 MHTEJJIEKTA B MPUKJIAHBIX 00J1aCTIAX

HpoeRTnpona}me TEXHOJOTHYIECKUX MTPOLHECCOB ¢ UCITOJ/IB30BAHUEM HCKYCCTBEHHOI'0O HHTEC/VIEKTA

PYKOBOI[I/IT HUCCICI0BATCIIbCKUMH
IMPOCKTaAaMU1 1o Pa3sBUTHUIO
MEPCICKTUBHBIX HaHpaBJ'ICHI/If/'I B

obJractu HCKYCCTBCHHOI'O MHTCJIJICKTA

Ilepeyenn TeopeTHYeCKUX BONMPOCOB /sl 3a4eTa:
1. ITonsitue HeliponHoM ceTu. Kinaccuukanysi HEHPOHHBIX CETEH.
2. MHorocnoitHast HepoHHas CeTh ¢ 00y4YeHHeM 00paTHBIM PACIIPOCTPAHEHUEM OIIUOKH.
3. Anroput™ o0ydeHUsT HEHPOHHOMW CETH.
4. JIOCTOMHCTBA U HEIOCTATKU HEUPOHHBIX CETEH.

co CTOPOH®! 3aKasHUKA 5 OGacTy npUMeHeHNs HEfPOHHBIX CETei.

3HaeT: COBPEMEHHOE COCTOSHHME H |6 [[peacTaBicHue 3HAHMIL O IPEIMETHON 00MaCTH B BUAE (AKTOB M MPAaBUII Ga3bl 3HAHUI

IEPCHEKTUBLl  Pa3BUTHS  HOBBIX Ha [Iposore.

HaIpaBlICHUH, METO/IOB u [7. [loHsTHE KOHKPETU3UPOBAHHBIX U AaHOHUMHBIX TIEPEMEHHBIX.

TeXHOJIOTHii B o6mactu [8- Monenu npeacrasiaeHus 3HaHuil. [IpogykimoHHas u ceMaHTH4ecKas MOJEIb.
IIK-12.1 HCKYCCTBEHHOTO MHTEIUICKTA; 0. Mopenu npeacTaBieHus 3HaHU. OpeiiMoBas U JTOru4YecKas MOJAEIb.

YmMmeer: IIPOBOJIUTH aHaIu3

MEPCIIEKTUBHBIX HaTpaBJICHUH,

METOJIOB M TEXHOJOTH B o0nacTu

UCKYCCTBEHHOTO  HWHTEIUIEKTa U

OTIpeeTSATh Hauboee

MEpCIeKTUBHBIE AN Pa3IUYHBIX

obyacteld TIPUMEHEHHUS CO CTOPOHBI

3aKa3yuKa

Pemaer mpukiamHble 3amaud U Ilepeuensb NpuMepPHBIX MPAKTHYECKUX 32 TAHMIi:
TK-12.2 peammsyer mpoektsl B obmacru [L. Corvid Eval. UncnoBbie mepemeHHBIE M IEPEMEHHBIE KOJUIEKIIMH

CKBO3HOH IH(POBOI CYyOTEXHOIOTUU
«MamvHHOe 3pEeHHe» CO CTOPOHBI

2. Mopenu npecTaBIeHus 3HaHUI: TPOIYKIIMOHHAs, ceMaHTHYecKasl, (hpeiiMoBas,
loruyecKas




Koo unouxamopa

Hnouxamop oocmudicenus

Oyenounvle cpeocmea

KomnemeHyuu
3aKa3dyuKa
3Haer: MMPUHIIUIIBI IIOCTPOCHUMA
CUCTEM KOMITIBIOTCPHOI'O 3pCHUA,

MCTOABI U MMOAXOAbI K IIJIIAHUPOBAHUTO
n peaiu3anmuu IIPOCKTOB 110
CO3TaHNIO0 CHUCTEM HCKYCCTBCHHOI'O

HHTEJUIEKTA HAa OCHOBE CKBO3HOM

nudposoi CyOTEXHOJIOTHH
«MamuHHoe 3pEHUEN»
Ywmeer: pemarb 3a7a41 no
HCIIOJIb30BaHUIO CUCTEM
HUCKYCCTBEHHOIO  MHTEJUIEKTAa  Ha
OCHOBE CKBO3HOMU udpoBoi
CyOTEXHOJIOTHH «MamuHHOE
3peHue» CcO CTOpPOHBI 3aKa3uuKa
Nwmeer MPAaKTUYECKU I OIIBIT:
HCIIOJIb30BAHNUS OJIHOM W
HECKOJIbKMX CKBO3HBIX IH(POBBIX
TEXHOJIOTUI HCKYCCTBEHHOI'O
VMHTEJUIEKTa B METaJUTypPTHH;
pelleHrs TOpPUKIATHBIX 3aJad B
obnacTu CKBO3HOM udpoBoi
CyOTEXHOJIOTHH «MammnaHOe
3pEHUE»

HpOH3BO}1CTBeHHaH NPaKTHKa, NPpeAAUIIIOMHAA MPAKTUK

a

I1K-12.1

PyKOBO)II/IT HUCCICI0BATCIIbCKUMH

MMPpOCKTaAMHU oo Pa3BUTHUIO

TepMOOOpPYOHOTO OT/AETIECHUH 1IEXO0B.

IAHAJIN3 TEXHOJOTHYECKOI0 00SCIICUCHHMS q)OpMOBO‘-IHOI“O, CTCPIKHCBOI'O, U




Hnouxamop oocmudicenus

Koo unouxamopa
KOMnemeHyuu

Oyenounvle cpeocmea

MEPCICKTUBHBIX HaHpaBJICHI/If/'I B
00JIaCTH UCKYCCTBEHHOT'O MHTEJIICKTA
co CTOPOHBI 3aKa3yuKa
3HaeT: COBPEMEHHOE COCTOSIHUE U
MEPCIEKTUBBl  Pa3BUTHS ~ HOBBIX

HarpaBJIeHuH, METO/10B U
TEXHOJIOTUI B obnacTtu
HCKYCCTBEHHOI'O UHTEJUICKTA;
YwMmeer: IIPOBOJIUTH aHaIu3
MEPCICKTUBHBIX HaHpaBJIeHI/If/'I,

METONOB M TEXHOIOTHH B 00JIacTH
HCKYCCTBEHHOTO  HHTE/UIEKTa U
OTIpENIeNATh HanOosee
MEPCIEKTUBHBIE IS Pa3JIUYHBIX
o0yiacTeif TMPUMEHEHHS CO CTOPOHBI
3aKa3yuKa

Pemaer mpuknagHeie  3agaud U IIpakTHYeckoe 3a1aHue:
peanu3yeT TPOEKThl B  00JacTH

CKBO3HOI HI/I(l)pOBOfI CY6TGXHOJ'IOFI/II/I Pacuer MMPONU3BOAUTCIIbHOCTU INIABUJIBHBIX arperaTros, (I)OpMOBOLIHOFO, CTCPIKHEBOI'O, U

TepMOOOpPYyOHOTO 000PYIOBAaHUS W KOJUYECTBA BCETO OCHOBHOTO M BCIIOMOTATEIHHOTO

«MamnHHOE 3pEeHHe» CO CTOPOHBI
000py10BaHUSI.

3aKa3unKa

[1K-12.2 3HaeT:  NPUHLUINBI  HOCTPOEHHUS
CHCTEM  KOMIIBIOTEPHOTO  3pEHus,
METOBI ¥ TIOAXO/IBI K TNIAHHPOBAHUIO
W peanu3allii  TPOEKTOB  TIO
CO3JJAHUIO CHUCTEM HCKYCCTBEHHOTO
MHTEUIEKTa Ha OCHOBE CKBO3HOU




Koo unouxamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvle cpeocmea

udpoBoit CyOTEXHOJIOTHH
«MamuHHoOe 3pEHUEN»
Ywmeer: perarb 3a7a41 o
HCI0JIb30BaHUIO CUCTEM
HUCKYCCTBEHHOIO  WHTEJUIEKTAa  Ha
OCHOBE CKBO3HOM nudposoit
CyOTEeXHOJIOTHH «MamuHHOE
3p€HHE» CO CTOPOHBI 3aKa3uuKa
Nwmeer IIPAaKTHYECKUI OIIBIT:
HACTIOJIb30BaHUSA OJIHOM 15805
HECKOJIbKUX CKBO3HBIX IH(POBBIX
TEXHOJIOTUI HCKYCCTBEHHOI'O
MHTEJUIEKTa B METaJUTypPIrHH;
pelieHuss OpUKIaAHBIX  3a7a4 B
obnacTu CKBO3HOM ugpoBon
CyOTEXHOJIOTHH «MamuHHOE
3peHue»




