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1. IEJIX OCBOEHUA

1.1| chopmupoBath npeacTaBICHNE O TEOPETHUSCKIX OCHOBAX MaTEMAaTHIECKOTO MOAEIMPOBAHNUS, HAYYUTh CTYICHTOB
HCTIOJIb30BaHUIO IPUMEHHUTENHHO K TEXHOJIOTHUECKUM MPOIIECCaM METaTypriu.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM IIPOI'PAMMBI

Lux (pasaen) OIT: |B1.B.JIB.02

2.1| TpeGoBanus K NMpeIBapUTEJbHOMH MOAT0TOBKE 00y4aIOIIErocs:

2.1.1|OcHOBBI METALTyprUn

2.2| Jucuuminnbl (MOIYJIH) H IPAKTUKH, ISl KOTOPHIX 0CBOEHHE TAHHOU TUCHUILTHHBI (MOIYJIs1) HEOGX0TUMO KAK

NpeIlIecTBYIOIIEe:

2.2.1|HayuHo-uccnenoBarenbckas padoTa

2.2.2| CiennanbHbIE CTAIH U CIIIABEI

2.2.3|IloaroToBKa K MpOLEAYpPE 3alIUThI U mpoueaypa 3amutsl BKP

2.2.4|T1pou3BOACTBO CIICITHATBHBIX CTallCH

3. PE3YJIbTATBI OBYUEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMU
KOMIIETEHIIUAMMA

IIK-1: CnocodeH K BbIGOPY METO/I0OB H CPEACTB UCILITAHUNA M MCCIeI0BAHUI U3eJHii, N3rOTOBJEHHBIX B HECTOKHBIX
npoueccax TepMUYECKOro NPou3BoACTBA

MK-1.2: lIpumensieT 3HaHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX MAaTEPHAJIOB, MIPHHIUNIAX UX BHIOOPA 1151 3a/JaHHBIX
YCI0BHMH IKCILTyATALMHU

3HaTh:

I1K-1.2-31 ocHOBHBIE 3TAIlbI U 331a4YH TAHUPOBAHKS YKCIICPUMECHTAIBHOTO UCCIICIOBAHHMS;

I1K-1.2-32 METOAbI MaTeMAaTHICCKOM CTAaTUCTHUKH, HAYUIHBIC OCHOBBI TIOATOTOBKH U IMPOBCACHU IKCIICPUMCHTA

YMmerh.

[1K-1.2-Y1 nonyuars ¥ aHaJIM3UPOBATh MaTEMaTHYECKUE MOJIEITU UCCIIEIyEMbIX IPOLIECCOB U 0OBEKTOB HA OCHOBE
9KCTIEPUMEHTAIbHBIX JITaHHBIX;

[1K-1.2-Y2 BeIOMpaTh TEXHMYECKNE CPEICTBA IS IKCIIEPUMEHTAIBHBIX UCCIIEJOBaHNH, 00pabaThIBaTh U aHAJIM3UPOBATh PE3yIbTATHI

Baagers:

I1K-1.2-B1 HaBbIkamMu UCCIICAOBAHMS [IPOIIECCOB B 00JIaCTH MaTEPUAIOBEACHUS,

[K-1.2-B2 meTomukamMu SKCIIEPUMEHTAIBHBIX HCCICIOBAHNH, 00pabOTKH Pe3ynbTaTOB U MPEICTABICHIS JaHHBIX

4. CTPYKTYPA U COAEP/)KAHUE

Kon HaumenoBanue pa3zaenos u tem /Buj 3austusi/ | Cemectp /| Uacos | Komneren- | Jluteparypa | Ilpumeyanue
3aHATHA Kype 197071 H IJI.
pecypcbl
Pa3nen 1. OcHOBHBIE MOHSITHS U ONpeaeIeHUs
11 Hatypssriii o6paser u Mozaens. MaremaTudeckast 7 0,5 IK-1.2 J1.1J12.1
Mozenb. Kitaccudukanus Moaeneii: mo D132 5334
HA3HAYCHHIO, [T0 YPOBHIO CII0)KHOCTH, 110 D6

BBITIOJTHAEMO# (DYHKIIUH, 10 CBOWCTBAM, IO
croco0y moctpoeHus. [Iporecc mocTpoeHust
Matemarndeckoi moaein. OcoOeHHOCTH
TEXHOJIOTHYECKHX MPOLIECCOB YEPHOI METAILTypriu
Kak 00BEKTOB MojienupoBanus. [Jlex/

1.2 IIporecc mocTpoeHNsT MaTeMaTHIECKONH MOZEIIH. 7 2 IK-1.2 J1.1J12.1
OCo0EHHOCTH TEXHOJIOTHYECKHX MPOLIECCOB 21323355
YEPHOU METAJUTypIui Kak 00bEKTOB 26
mozenupoBanus. [Ip/
13 [IpopaboTka JIEKIIMOHHOTO MaTepHana. 7 36 IK-1.2 J1.1712.1
CamocrosTensHoe u3ydenue aureparypsl. /Cp/ 51523355
26

Paznen 2. CTaTucTHYEeCKHE METOABI MOCTPOEHUS
Mojaeaei




2.1 DTaribl IOCTPOEHHS CTATUCTUUYECKONH MOJIEIH. 0,5 [1K-1.2 JI1.1J12.1
[JTex/ 3132 33 35

2.2 DTaITbl MOCTPOCHUSI CTATUCTUICCKON MOJICIIH. 2 [1K-1.2 JI1.1J12.1
Bunbl pacnpeneneHnii v eHTpalibHas TIpeiesibHast 3132 33 35
teopema. Crioco6sl nuanepusannu ¢pyukuun. /Tlp/

2.3 [IpopaboTka MaTepHaIoB JICKIUOHHBIX H 26 IK-1.2 J1.1712.1
npakTtHdeckux 3anstuit /Cp/ 51525335
Paznen 3. MeToabl mocTpoeHust
JAeTepMEeHHPOBAHHBIX MoO/IeJIeil, ONMUCHIBAIOLIUX
TepMOHHAMHUYECKOe PABHOBECHE XUMHYECKHX
cucrem

3.1 [TapameTpsl, ONHCHIBAIOIINE PABHOBECHBIC 0,3 IK-1.2 J1.1J12.1
TEpPMOJAVHAMHYCCKIE CUCTeMbl. OCHOBHBIC D2 3354 35
KOMITOHEHTBI ¥ 0a31C KOMIIOHEHT XMMHUYECKUX
cucteM. CTeXHoMeTpryecKas MaTpua. 3aKoH
neiicTByromux macc /Jlex/

3.2 Cucrtema ypaBHEHHUH 11 TOMCKA PAaBHOBECHBIX 0,3 IK-1.2 J1.1J12.1
KOHIICHTpAW{ TPH UCTIOJIH30BaHNHN TIPHUHITHTIA D2 D53 D4 56
MakcuMyMa SHTponuu. Vcrons3oBaHue MeToaa
HEOTpeIeICHHBIX MHOYKUTEN e Jlarpamka s
MOMCKA ONTHMYMa (pyHKINH, UMEIOIIei
orpaHWYcHUs B Buje paBeHcTB. /JIek/

3.3 Hcronp30Banue MPUHIMIIA MUHAMYyMa SHEPTUH 0,4 IK-1.2 JI1.1J12.1
I'n66ca. Dueprus 'nd6ca muorodazHoi 32 33 24 236
MHOTOKOMITOHEHTHOM cucTeMbl /JIek/

34 [IpopaboTka MaTepHaioB JICKIUOHHBIX H 22 IK-1.2 J1.1712.1
npakTudeckux 3austuit  /Cp/ 2132 33 26
Pa3znen 4. JlnnaMmudeckue Moaean

4.1 TlocranoBka 3amaun. JleKkoMIo3uiys 00beKTa 0,5 [1K-1.2 JI1.1J12.1
MO/ICTIMPOBAHUS, HJIEMEHTAPHbIE 30HBI, HX 3132 33 35
B3aumozeiicraue. /Jex/

4.2 ITocranoBka 3amaun. Jlekomno3unus oobeKTa 0,5 IK-1.2 J1.1J12.1
MOJICIIUPOBAHHUSA, YIEMEHTaPHBIEC 30HBI, HX D21 52 53 D6
B3aumoieiicteue. CHHTE3 MOJIEIH U e
unenruduxanus /Jlex/

4.3 JlnHaMuKa OKHCIHTENBHBIX IPOIIEcCOB. Moaenb ¢ 2 [1K-1.2 JI1.1J12.1
COCPEIOTOUCHHBIMHY MapameTpamMu. Mojess ¢ 2152 33 56
pacnpeeneHabiMy napamerpamu. /TIp/

4.4 [IpopaboTka MaTepuaIoB JEKIMOHHBIX U 16 I1K-1.2 JI1.1J12.1
npakTudeckux 3austuit /Cp/ 3132 33 26
Pasgen 5. Meroasl ONTHMHU3ANKHN B 32a49aX
MO/IeJTUPOBAHMS

5.1 MeTo/1BI IEPBOTO ¥ BTOPOTO MOPSIIKOB — BEIOOD 0,5 IK-1.2 J1.1J12.1
HarpaBJIeHUsl CIyCcKa, BBIOOP crioco0a BIKEHUS 3133 24 236
BOJb HampaeneHus cnycka.  /Jlex/

5.2 IIpopaboTka MaTepHaIoB JIEKINOHHBIX H 16 IK-1.2 J1.1J12.1
npaktuyeckux 3ansatuit /Cp/ 3133 24 26
Pa3znen 6. Ucnosib3oBanue NPpUHIMIIA
AMHAMHYECKOT0 MOIEJTUPOBAHUS

6.1 [IpuHnun ontumansHocTH bennvana. 3agaua 00 0,5 IK-1.2 J1.1J12.1
ONTUMaJIbHOM TpaekTopuu /JIex/ 31335455

26

6.2 IIpopaboTka MaTepHaIoB JEKIIMOHHBIX U 16 IK-1.2 J1.1J12.1

npaktuyeckux 3ansatuit /Cp/ 3133 24 26

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. Bonpochl IJIsi caMOCTOSITE/ILHOI MOATOTOBKH K 9K3aMeHY (3a4éTy ¢ OlleHKOii)

Bompocs! k sx3ameny [1K-1.2

1. Yro moHnMaeTcs moJi 00bEKTOM MOJICIUPOBAHUS?

2. YTo Takoe TUIOTE3a B MOJICITUPOBAHUU?

3. JlaiiTe ompeneneHne MOICIIH.

4. Yro Takoe MaTeMaTHYECKass MOJIEIh?

5. [IpuBeauTe MpUMeEp aHAIOTHN B (U3HUECKUX TIPOIIECCax.




6. JlaiiTe kmaccu(phUKaIuio MPOLECCOB KaK 00bEKTOB MOJACIHPOBAHUS.

7. UeM OTJIMYAIOTCS] CTOXACTHYECKUE MTPOIIECCHI OT AETEPMHUHUPOBAHHBIX ?

8. OnummTe MOCTAHOBKY 3a/1a4d MOJICITHPOBAHHUS B OOIIEM BH/IC.

9. Maiite oburyro Kaccu(GUKaIMIO MATEMaTHICCKUX MOJICIICH.

10. KakoBa cTpykTypa MOJCIH MAaTEeMaTHYCCKOTO MPOTPAMMUPOBAHHUS?

11. Yto moHMMAIOT TIOJT CTPYKTYPHO-TIApAMETPUISCKUM OIUCAHUEM 00BEKTa MOJICITUPOBAHUS ?

12. B 9eM cOCTOUT pa3nudre MeXIy JHHESHHBIMA U HEIMHEHHBIMHA MOJICTIIMU?

13. B Kakux cily4asix UCIOJIb3yETCsI KOPPEISIHOHHBINA KO QUIIUEHT, a B

KaKduX — KOPPESIIIMOHHOE OTHOIIICHUE KaK KPUTEPHiA aIeKBATHOCTH MOJICIIH?

14. Naiite knaccu()UKAIUIO MOJICITHUPYEMBIX TPOIIECCOB MO XapaKTepy UX

MPOTEKAHMUS.

15. Copmymupyiite 3agady 0€3yCIOBHON ONTHMU3AIUH.

16. KakoBbI HCOOXOTUMBIC U JOCTATOYHBIC YCIOBUS ONTHMATIBHOCTHY B 33/1a4aX OJHOMEPHON 0€3yCIIOBHON ONTHMU3AIUH?
17. B 9eM cOCTOUT CBONMCTBO YHUMOATBHOCTH (DYHKITHI?

18. CopmymupyiiTe yTBEpkKACHUE, HA KOTOPOE OMUPAIOTCS BCE METOBI

OJTHOMEPHOH MUHUMH3ALIUH.

19. OnummuTe aIropuT™, MO3BOJISIONINN HAWNTH HAYaIbHBIN OTPE30K JIOKATU3AI[UH MUHIMYMa.

20. Ha3oBuTe npenMyIiecTBa 1 HEJOCTATKH METOA0B JUX0TOMUM, DUOOHAYYH U 30JI0TOTO CEUCHHUSL.
21. B 4eM COCTOUT CYTh HHTEPIOISIUOHHBIX METOI0B MUHUMHU3AIIUU?

22. [laiite onpenencHue HanpapieHus yobiBanus. CHopMynupyiTe HCOOXOAUMBIC U JOCTATOYHBIC YCIOBUS HANPABICHHUs YObIBAHUS
23. B 4eM cocTOUT 00IIas uaes MeToA0B CITycka? YKakKUTE XOTs Obl OJTUH

METO/I, SBJISIFOIIUICS METOJIOM CITyCKa.

24. Yto Takoe MOHO- U MYJIBbTUMOJAITBHBIC (PYHKITUH?

5.2. llepeyenn padoT, BHINOJHAEMBIX MO JucuumanHe (Moayaio, npakrtuke, HUP) - acce, pedeparsl, npakTuyecKue u
DacyeTHO-rpaduveckne DAGOTHI. KVDCOBbIE DAGOTHI. NDOEKTHI U JID.

IIK-1.2
BrImonTHeHUE TOMAITHUX 3aaHui Ha TeMy: ' Pemenue TpancnopTHol 3amaun’, "Pacder sHTponuu cucteMsl”, "' BeimoHeHne
craTucTHdeckoit monenu”. [IpuHimn onTuMansHOCTH bemmana. 3axada 00 ONTUMAIEHOH TPAeKTOPHUH.
[Mpaktuyeckas padora Nel HatypHslit oOpasen u Moaeinb. Maremarnueckast Mojenb. Knaccuukanus Moneneil: mo Ha3Ha4EHHIO, 110
YPOBHIO CJIO)KHOCTH, 10 BBITIOJNHAEMOU (PYHKIIMH, TIO CBOMCTBaM, 10 crioco0y noctpoeHus. [Iporece mocTpoeHus MaTeMaTHIeCKOH
Mozenu. OcoOEHHOCTH TEXHOJOTHUECKUX MPOIIECCOB YSPHOU METALTyPTUU KaK 00bEKTOB MOICIHPOBAHUSL.
[paktraeckas padora Ne2 Drambl MOCTPOCHHUS CTATHCTHIECKOH Moienn. BUab! pacrpeneieHuii U eHTpaibHas IpeaebHas
Teopema. CriocoObI THaHepru3auy (yHKITHIH.

IMpaktnyeckas pabora Ne3 [locranoBka 3amaun. JlekoMmo3unus 0OBEKTa MOICINPOBAHUS, DIIEMEHTAPHBIC 30HbI, UX
B3aumoieiictBue. CHHTE3 MOJISIN U €€ MICHTU(DUKAIHS.

IMpakTryeckas padora Ned JInHaMHMKa OKHCIUTENBHBIX MPOLeccoB. Mozenb ¢ cOCpeOTOUCHHBIMH NTapamMeTpamMu. MoJierns ¢
pacIpeeIeHHbIMY IapaMEeTPaMHU.

5.3. OneHOYHbIE MaTePHAJIbI, HCIOJIb3yeMble 151 IK3aMeHa (onucaHne GUJIeTOB, TECTOB H T.II.)

I1K-1.2
DK3aMeHAaIWOHHEB ouner Ne?2

1. Yro Takoe MaTeMaTHyecKasi MOACIb?
2. [IpuBeanTe npuMep aHaJOI'Mu B (PU3MUYECKUX Mpoleccax.
3. B 4eM COCTOUT CyTh MHTEPIOJISALMOHHBIX METOJI0B MUHUMHU3ALMH?

5.4. MeToa1Ka OLIEHKH OCBOECHUsI IMCHUNIUNHBI (MonyJs, npakTtuku. HUP)

OneHKy "OTIMYHO" TOJTyYaeT CTYJCHT MPaBHILHO OTBETHBIIHMI HA BCE BOIIPOCHI OMIIET
OrreHKy "X0poII0™ MojiyyaeT CTyACHT OTBETHI Ha 2 BOMPOCa SK3aMeHa
OrneHky "yA0BIETBOPUTENBHO' MOJTydaeT CTYASHT, MOKA3aBIINK MOCPEICTBEHHBIE 3HAHMS B OCBOSHHUH JTUCITUTUINHBI

6. YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi JuTeparypa

6.1.1. OcHoBHas INTepaTypa

ABTOPBI, COCTAaBUTENH 3armaBue Bubnuoreka W3narenbcTBO, rOq
JI1.1 |Emusapos U.A. MonenupoBaHu€e CUCTEM! ONEeKTPOHHBIN KaTajor Crapsiit Ockon THT, 2017

Emmzapos U.A., ydueOHOe mocobue

MaprembsHOB

10.®.,Cxuprnanze
AT, TperssxoB A.A.

6.1.2. JlonoTHUTENbHAS JTUTEPATypa

ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka W3narenbcTBO, TOI




ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka W3narenscTBO, TOI
J12.1 |dpsuko A.T". Ipsiuko |MaTemaTHyeckoe u DJIEeKTPOHHBIHN KaTaJor Mocksa MUCuC, 2007
AT. UMTAlMOHHOE MOJICIIUPOBAHKE
MPOU3BOJICTBCHHBIX CHCTCM:
HAYYHOE M3JIaHHUC
6.2. llepeyens pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKALMOHHOMH ceTH « UHTepHET»
N MoaenupoBaHue MPOLECCOB U OOBEKTOR B https://biblioclub.ru/index.php?page=book_red&id=63313
METaJUTyPriH
32 MopenupoBaHue MPOLECCOB U OOBEKTOB B https://biblioclub.ru/index.php?page=book_red&id=144941
METaJUTyPriH
3 MozenupoBaHue MPOLECCOB U OOBEKTOB B https://biblioclub.ru/index.php?page=book red&id=222588
METaJUTy pTHH
54 MopenupoBaHue MPOLECCOB U OOBEKTOB B https://biblioclub.ru/index.php?page=book_red&id=435672
METaJUTyPriH
55 MozenupoBaHue MPOLECCOB U OOBEKTOB B https://biblioclub.ru/index.php?page=book_red&id=84995
METaJUTy prHH
6 Ourpomus 1 uapopmanus. U. 1 http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
url=/SearchForms/index/2
6.3 [lepevyeHs MPOrpaMMHOI0 00eceYeHUs
1.1 |MS Office
1.2 |[LMS Canvas
I1.3 |Microsoft PowerPoint
1.4 |Microsoft Excel
1.5 |Microsoft Word
I1.6 |[MS Teams
6.4. llepevyens HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM M MPO(eCCHOHATBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHarienne
11 MonenmupoBaHue 00bekToB |30 mocamodHBIX MecT, dHHTaQoHHOE oOopynoBaHue, 15
METAIIYPIUYECKOTIO IPOU3BOJICTBA KOMIBIOTEPOB  JUIS  CTYAEHTOB, 1 KOMIBIOTED  JUIs
11 MonenmupoBaHue 00bekToB |30 mocamodHBIX MecT, dHHTaQoHHOE oOopynoBaHue, 15
METAIIYPIrUYECKOTrO IPOU3BOCTBA KOMIBIOTEPOB  JUIS  CTYAEHTOB, 1 KOMIBIOTED  JUIs
11 MonenmupoBaHue 00bekToB |30 mocamodHBIX MecT, JHHTaQoHHOE oOopynoBanue, 15
METAUTVDIHYECKOTO IIDOU3BOJICTBA KOMITBIOTEDOB JI1  CTVIAEHTOB. 1 KOMIIBIOTE JIst
11 MonenmupoBaHue 00bekToB |30 mocamodHBIX MecT, JHHTaQoHHOE oOopynoBaHue, 15
METAUIVDIHYECKOTO IIDOU3BOJICTBA KOMITBIOTEDOB JII  CTVIAEHTOB. 1 KOMIIBIOTE JIst
6 MopnenupoBanue 00BeKTOB | KOMITBIOTEPHI, JOCTYI K HHTEPHETY
METAIYPTHYECKOTO MPOU3BOJICTBA

8. METOANYECKUME YKA3AHMUS UIS1 OBYYAIOLIIUXCSI

Bech Kypc pa3zieneH Ha caMOCTOSITeNbHbBIE B3aUMOCBSI3aHHBIE YacTH, T.€. UMEET MOAYJIbHOE MocTpoeHue. Pa3surue
CaMOCTOSATENIFHOCTH CTYICHTOB IOCTUTAETCS MHIANBH Iy aIU3alyeil TOMaIIHUX 3aJaHii, KypCOBOTO MPOEKTA, 3a/1a4 ¥ BOIPOCOB IS
BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO 00eCIIednBaeTCs] METOUUECKUMHE pa3paboTKaMH, CO3/IaHHBIMH B AIEKTPOHHOM
(opmare, CyIIECTBEHHO MMOBBIIAIONTIMHA 3(PGEKTHBHOCT CAMOCTOSATENIFHON PaOOTHI CTYAEHTOB.

Jlexmim IpOBOJATCS C MCIIONB30BAaHUEM MYJIbTHUMEINHHBIX TEXHOJOTHHA B CLIEUAIBHO 000PYIOBAaHHBIX ayAUTOPHSX, IPH 3TOM
JIEKIIHOHHBIM MaTepHall IEMOHCTPUPYETCS C MCIIOB30BAHHEM TpaduiIecKoro peaakropa Power Point.

Ha npakTrueckux 3aHATHAX U [IPH BRITOJHEHUN JOMAITHUX 3aHATHH OCBAaUBAIOTCSA KaK KJIACCHYECKHE METOBI PEIICHH 3a/1a, TaK U
C UCTIONTF30BAHNEM TTAKETOB MPHUKIJIAIHBIX IporpaMM. Takas BO3MOKHOCTE 00ECTIEINBAETCS PAIIHOHAIBFHBIM HCIIOJIB30BaHUEM
BPEMEHH NPH NMPOBEACHNH JIEKITUH 1 TPAKTUUECKUX 3aHATHH C IMUPOKUM NPUBJICICHUEM MYJIbTUMEIUINHON TEXHUKH, U
COBPEMEHHBIX MTAKETOB MPHUKJIAIHBIX TPOTPAMM.




