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1. EJIN OCBOEHUSA

1.1| chopmupoBath peacTaBICHHE O TEOPETHUECKIX OCHOBAX MAaTEeMaTHUECKOTO MOJICINPOBAHMS, HAYIHUTh CTYICHTOB
HCTOJIb30BAHUIO IPUMEHUTEIBHO K TEXHOJIOTHUECKUM IPOolieccaM METaJLTypTHUU.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMBI

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

2.1| TpeGoBanus K MpeBapuUTEJbHONH MOATOTOBKE 00y4AIOLIEr0Cs:

2.1.1|OcHOBBI MeTATyprUn

2.2 IncuunauHbl (MOIYJI4) U PAKTUKH, JJI51 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KaK

npeauiecTeyrouiee:

2.2.1|HayuHo-uccnenoBarenbckas paboTa

2.2.2| CiennanbHbIE CTAIH U CIIIABEI

2.2.3|IloaroTroBKa K mpoLeaAype 3alluThl U Mporeaypa 3amutsl BKP

2.2.4|T1pou3BOACTBO CIICITUATBHBIX CTaNeH

3. PE3YJIBTATBI OBYUEHNS 11O JUCIUTIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMMA

IIK-1: Cnoco6eH k BbIOOPY METOA0B U CPEACTB UCIBITAHUNA M UCCJIEIOBAHN I U3/1eJIHil, U3TOTOBJIEHHBIX B HECT0KHBIX
npoueccax TepMUYeCKOro Mpou3BoacTBA

I1K-1.2: IIpuMeHsieT 3HaHUA 00 OCHOBHBIX THIIAX COBPEMEHHBIX MATEPHAJIOB, IPUHIUNAX UX BLIOOPA 1JIs 32JaHHBIX
YCI0BHMH IKCILTYATAUMHT

3HaTh:

I1K-1.2-31 oCHOBHBIE 3TAIlbI U 3a/1a49H [UIAHUPOBAHUS IKCIICPUMECHTAIBHOTO UCCIICIOBAHHMS,

I1K-1.2-32 METOABI MaTeMaTHICCKOM CTaTUCTHUKHU, HAYYHBIC OCHOBBI IOATOTOBKHU U NPOBCACHHS DKCIICPUMCHTA

YMmerThb:

I1K-1.2-Y1 nonyuars 1 aHaIM3UPOBATh MaTEMAaTHYECKUE MOJIEIH UCCIIEAYEMbIX MTPOLIECCOB U OOBEKTOB Ha OCHOBE
9KCTIEPUMEHTAIBHBIX JIaHHBIX;

[1K-1.2-Y?2 BeIOMpaTh TEXHUYECKUE CPEACTBA IS SKCIEPHMEHTAIBHBIX UCCIIEA0BaHNH, 00padaThIBaTh M aHAIN3UPOBATH PE3YIIBTATHI

Baagern:

I1K-1.2-B1 HaBbIKamMu KUCCIICIOBAHMS IIPOIIECCOB B 001aCTH MaTePHAIOBEICHNS,

I1K-1.2-B2 MeToanKaMH 3KCIIEpUMEHTAIBHBIX UCCIIEOBaHNH, 00pabOTKH pe3yIbTaTOB M IPE/ICTABICHHS JaHHBIX

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumeHnoBaHue pazaenos u TeM /Buj 3ansitus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATHA Kype 197071 H 3JI.
pecypchbl
Pa3gen 1. OcHOBHbIE NOHATHS M ONpe/ie/IeHUs
11 HatypHsrii o6pasen u Mozenb. Maremarudeckas 6 2 IK-1.2 JI1.1J12.1
Mogenb. Kiaccudukanus Moenei: mo 2109253 D4
Ha3HAYEHHIO, TI0 YPOBHIO CII0’KHOCTH, IO 26

BBIMOJTHAEMON (PYHKIIUH, TIO CBOWCTBAM, IO
cnoco0y moctpoenus. [Iporecc mocTpoeHus
MaTemaTrueckoi moaenu. OcoOeHHOCTH
TEXHOJIOTHYECKUX MPOIIECCOB YSPHOU METAILTYPTUU
Kak 00bEeKTOB MojenupoBanus. /Jlex/

1.2 IIporiecc mocTpoeHNsT MaTEMaTHYECKONW MOJIEITH. 6 12 IK-1.2 JI1.1J12.1
Oco0eHHOCTH TEXHOJIOTHUECKHX MTPOIIECCOB 012233035
YEepPHOI MEeTAJLTypruu Kak 00bEeKTOB 26
MonenupoBanus. /IIp/

13 IIpopaboTka JIEKIIMOHHOTO MaTepHana. 6 20 IK-1.2 J1.1J12.1
CamocTosTensHOe n3ydeHne aurepatypsl. /Cp/ D192 353 55

26

Pa3nen 2. CTaTHCTHYECKHE METOAbI OCTPOEHUSI
Mojaeaei




2.1 Oransl NOCTPOEHUS CTaTUCTUYECKOI MOJENIH. 2 IK-1.2 JI1.1J12.1
/JTex/ 01223335

2.2 DTalTbl MOCTPOCHHS CTATUCTHICSCKON MO/IEIIH. 12 IK-1.2 JIL.1J12.1
Buns! pacnipesneneHuil u ieHTpaabHas peaesbHas 91923335
teopema. CriocoOsl uanepusanuu ¢pyukmuu. /IIp/

2.3 [IpopaboTka MaTepHUaioB JICKIUOHHBIX H 19 IK-1.2 JI.1J12.1
MpaKTHIecKuX 3aHaTit /Cp/ 01223335
Pa3gen 3. MeToabl NOCTPOECHHSA
AeTepMEHHPOBAHHBIX MoJeJeil, OMUCHIBAIOIINX
TePMOJUHAMHYECKOE PABHOBECHE XHMHAYECKHX
cucTeM

3.1 ITapameTphbl, OMUCHIBAIONTHE PABHOBECHBIC 2 IK-1.2 JI1.1J12.1
TepMoANHaMHUYeckHe cucTeMbl. OCHOBHBIE 92233435
KOMITIOHECHTHI ¥ 0a31C KOMITOHEHT XMMHUYIECKIX
cucteM. CTeXHOMETPUUCCKAs MATPHIIA. 3aKOH
neictByromux mace /JIex/

3.2 Cucrtema ypaBHEHHUH [l TIOMCKA PABHOBECHBIX 2 IK-1.2 JI1.1J12.1
KOHIICHTPALIUK MPY UCTIOIH30BaHUU MTPUHIIATIA 92 33 D4 56
MaKCUMyMa SHTponuu. Vcrnoap30BaHre MeTo1a
HeoIpeeNIeHHBIX MHOXHTeNel Jlarpamka mis
MOUCKA ONTHMYyMa (DYHKIHH, UMCIOIICH
OrpaHHYeHUs B BUJE paBeHCTB. /JIex/

3.3 Hcronp30Banue MPUHIIMIIA MUHAMYMa SHEPTUU 2 IK-1.2 JI1.1J12.1
I'n66ca. Dueprus 'nd66ca MuorohazHoi 32 33 34 36
MHOT'OKOMIIOHEHTHOM cHCcTeMBI /JIek/

34 [IpopaboTka MaTepUanioB JCKIIUOHHBIX U 10 IK-1.2 JI.1J12.1
npakTuieckux 3aHatuit  /Cp/ 0122 33 26
Pa3znen 4. Jlunamuyeckue Moaesiu

4.1 TlocranoBka 3agaun. JleKkoMIo3uius 00beKTa 2 [1K-1.2 JI1.1J12.1
MO/JICIUPOBaHMS, 3JIEMEHTapHbIE 30HbI, UX 91923335
B3auMozelicteue. /Jlex/

4.2 [ToctanoBka 3amaun. JlekoMmo3ummsi 00beKTa 2 IK-1.2 JI1.1J12.1
MOJIETTUPOBAHUS, JIEMEHTAPHBIE 30HBI, UX 213223 26
B3aumoeiicTBre. CHHTE3 MOJICITH U €¢
uneHTuukanys /Jlex/

4.3 JluHaMuKa OKHCIIUTENBHBIX MPOLIECCOB. Moiens ¢ 12 [1K-1.2 JI1.1J12.1
COCpEJIOTOUYCHHBIMHY MapaMeTpamMu. Mojens ¢ 213233 26
pacripeneneHHpIME mapamerpamu. /IIp/

4.4 [TpopaboTka MaTepranoB JEKIIMOHHBIX U 16 IK-1.2 JI1.1J12.1
MpaKTUIeCKuX 3aHsaTuit /Cp/ 2122 33 26
Paznen 5. Meroasl ONTHMHU3AILMH B 331a49aX
MOIETMPOBAHUS

5.1 MeTomp! IepBOTro ¥ BTOPOTO MOPSAKOB — BEIOOP 2 IK-1.2 JI.1J12.1
HaIpaBJIEHUs CITyCcKa, BBIOOp crioco0a IBMKEHUS 9123 34 36
BJIOJIb HATIpaBJICHUS cirycka. /JIex/

5.2 IIpopaboTka MaTepuanoB JEKIMOHHBIX H 16 IK-1.2 JI1.1J12.1
MpaKkTU4IecKuX 3ansatuii /Cp/ 2133 24 256
Pa3gen 6. Ucnonb30BaHue NPUHLIMIIA
ANHAMHYECKOT0 MOIEJTHPOBAHUSA

6.1 Ipuanun ontumaneHOCcTH bemmMana. 3anava 006 2 [1K-1.2 JI1.1J12.1
ONTUMAaNIFHOH TpaekTopuu /JIex/ 21233435
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6.2 IIpopaboTka MaTepHaIoB JEKIMOHHBIX H 16 IK-1.2 JI1.1J12.1

MpaKTUIeCKuX 3ansatuii /Cp/ 21 323 B4 56

5. ®OHJ OINIEHOYHbBIX MATEPHUAJIOB

5.1. Bonnpocsl AJ1 caMOCTOSITEIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

Bompocs! k sk3ameny ITK-1.2

1. Yto nmoHumaercs 1moja 00beKTOM MOACIUPOBAHUS ?

2. YUro Takoe rurnote3a B MOJIEIUPOBAHUU?

3. JMaiite omnpeeneHnue MOJIEIH.

4. Yto Takoe MaTreMaTu4ecKast MOACIb?

5. [IpuBeauTe MpUMep aHAJIOTUH B GU3UUYECKUX MPOIIeccax.




6. JlaiiTe knaccu(puKaIUio MPOILECCOB KaK 00bEKTOB MOICTHUPOBAHUS.

7. YeM OTIMYAIOTCS CTOXACTUIECKHE MMPOLIECCHI OT IETEPMUHUPOBAHHBIX ?

8. OnumuTe NOCTaHOBKY 3a7aud MOJICTUPOBAHUS B 00ILIEM BUJIE.

9. HNaiite o0mryro KIaccu(HUKAIMIO MATEMAaTHICCKUX MOICIICH.

10. KakoBa cTpyKkTypa MOJ€IN MaTeMaTHUYECKOT0 MPOrpaMMUpPOBaHUs?

11. YTo MOHUMAIOT MO CTPYKTYPHO-TIApAMETPHUICCKUM OTTMCAHHEM 00BEKTa MOICTUPOBAHMS?

12. B 94eM coCTOUT pa3indre MeXAy JHHSHHBIMYU U HEJTMHSHHBIMHI MOACIIAMU?

13. B kakux ciy4asiX UCIOJIb3YETCS KOPPEISIIMOHHBIN KO (PUIIUEHT, a B

KaKuX — KOPPEISAIMOHHOE OTHOIIIEHUE KaK KPUTEPUi aIecKBATHOCTH MOJIEITH?

14. JTaiiTe K1acCU(PUKAIIMIO MOJICITUPYEMBIX MPOIIECCOB IO XapaKTepy UX

MIPOTEKAHHUS.

15. Chopmynupyiite 3aqauy 6¢3yCI0BHON ONTHMU3AIINH.

16. KakoBbI HEOOXOAUMBIC U TOCTATOYHBIC YCIOBUS ONTHMAIBHOCTH B 33/1a4aX OJJHOMEPHOU 0€3yCIIOBHOM ONTUMU3aIUn?
17. B 94eM COCTOUT CBOMCTBO YHUMOATHHOCTH (DYHKITHI?

18. ChopmynupyiiTe yTBEpKICHUE, HA KOTOPOE OMUPAKOTCSA BCE METOIBI

OJTHOMEPHON MIUHHMH3AIIAH.

19. OnummTe aaropuT™, MO3BOJISIONINA HANTH HAYATBHBIN OTPE30K JIOKATU3AI[U MUHIMYyMa.

20. Ha3oBuTe NMperMyniecTBa 1 HEAOCTATKA METOJIOB TUXOTOMUH, PUOOHAYYHN U 30JI0TOTO CEUCHUSI.
21. B 4eM coCTOUT CyTh HHTEPIOISAIIMOHHBIX METOJ0B MUHUMHU3AIHN?

22. Jlaiite onpeneneHue HamnparieHus yobiBanus. ChopMyaupyiTe HCOOXOAUMBIC U TOCTATOYHBIC YCIOBUS HAMPABICHHS yOBIBAHUS
23. B 9em cocTouT 00I11ast Haest METOOB CITycKa? YKaKUTE XOTs OBl OJTUH

METO/I, SIBJISIOIIHUICS METOIOM CITyCKa.

24. Yto Takoe MOHO- U MYJIBTUMOJATEHBIC (PYHKIINU?

5.2. [lepeyens padoT, BHINOJHAEMBbIX 10 JUCHHILINHE (Moay 10, pakTuke, HUP) - 3cce, pedpepaTsbl, npakTHUECKHE U
DacyeTHO-rpaduYecKkne DAGOTHI. KVDCOBBIE DAOOTHI. IDOEKTHI ¥ 1D.

IK-1.2
Brimonnenue qomammamnx 3a1anuii Ha Temy: " Pemenue TpancnopTHo# 3anaun', "Pacuer snTponuu cuctemsl”, " BoinoaHeHne
craructrdeckoit Mmogenu". [Ipuanun ontumansHOCTH bemnmana. 3agada 00 ONTHMaNbHOM TPaeKTOPHH.
[MpakTuyeckas padbora Nel HatypHslit oOpasen u mozaenb. Maremaruueckas Mozenb. Kiaccudukanust Moaeneii: o Ha3HaueHUIo, Mo
YPOBHIO CJIOHOCTH, TI0 BRITIOTMHAEMO (DYHKIIMH, TI0 CBOMCTBaM, II0 crtoco0y moctpoeHus. [Iporecc mocTpoeHns MaTeMaTHIecKoit
Mozenu. OcoOEHHOCTH TEXHOJOTMYCSCKHIX MPOLIECCOB YEPHOIN METAJUTYPriu Kak 00BEKTOB MOICITUPOBAHHS.
[Ipaktrdeckas padora Ne2 Jtambl MOCTPOCHUS CTATHCTUIECKON MOJIeNd. BB pacnipeneneHuid U eHTpaIbHAs IpeIeIbHas
Teopema. CriocoObI THaHepU3aAUH () YHKITHH.

IMpaktryeckas pabora Ne3 [TocranoBka 3amaun. [lekomMno3unust 00beKTa MOJICTUPOBAHMS, HJIEMEHTAPHBIC 30HbI, NX
B3aumoeiictBue. CHHTE3 MOJIENIU U €€ HICHTU(PUKAIIHS.

[MpakTryeckas padbora Ne4 /lnHaMHKa OKMCIUTENBHBIX TIPOIIECCOB. MOJIeNb ¢ COCPEIOTOYEHHBIMHY TTapaMeTpaMu. Mogjens ¢
pacnpeielleHHBIMH ITapaMeTpaMu.

5.3. OueHOYHbIE MaTepHAJIbI, HCIIOJIb3yeMble JUIsl IK3aMeHa (onucanue OHJ1eToB, TECTOB U T.I1.)

I1K-1.2
DK3aMeHAIWOHHEB ommer Ne2

1. YUro Takoe MaTeMaTH4YecKass MOJIeb?
2. IIpuBeauTe MpuUMep aHAIOTHU B (PU3HUECKUX MPOLIECcCax.
3. B 4eM COCTOUT CyTh HHTEPIIOJIIIUOHHBIX METOJI0B MUHUMU3AIIH?

5.4. MeToanka OlleHKH OCBOEHHUS TMCUMILIMHBI (MoayJisi, npakTuxku. HUP)

OneHKy "OTIMYHO" MOJTy4aeT CTYAEHT IPaBHIbHO OTBETHBIINHI HA BCE BOIPOCH! OMIIET
OneHky "xopo1o" mosiydaeT CTyACHT OTBETHII Ha 2 BOMPOCa dK3aMeHa
OrneHky "yA0BIETBOPUTENLHO" MOTydaeT CTYACHT, TOKa3aBIIUI MOCPEICTBEHHBIC 3HAHNS B OCBOCHUH JUCIIUTIIIMHBI

6. YHAEBHO-METOANWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JUTEpPATypa

ABTOpBI, COCTaBHTENN 3armaBue Bubmmorteka W3narenscTBo, roj
JI1.1 |Enusapos N.A. MonenupoBaHHu€e CHCTEM: ONEeKTPOHHBIN KaTauor Crapsriit Ockon THT, 2017

Emmzapos U.A., ydueOHoe mocobue

MaprembsHOB

10.®.,Cxuptinanse
AT, Tperpsikos A.A.

6.1.2. JlonoJiHUTEIbHAS JIUTEpATypa

ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka H3parenbCcTBO, TOI




ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorteka W3narenbctBO, roa
JI2.1 |dpsuko A.T'. Ipsiuko  |MaremaTtudeckoe u ONEeKTPOHHBIN KaTauor Mocksa MUCuC, 2007
AT. UMTALlMOHHOE MOJICIUPOBaHNE
MIPOU3BOJICTBEHHBIX CUCTEM:
Hay4YHOE U3/laHHe
6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEeKOMMYHUKAaMOHHOM ceTH «HTepHeT»
5 MozenupoBaHue MpOIECCOB U 0OEKTOR B https://biblioclub.ru/index.php?page=book_red&id=63313
METaJUTyPriH
3 MozenupoBaHue MpOIECCOB U 0OEKTOR B https://biblioclub.ru/index.php?page=book_red&id=144941
METaJUTyPriH
3 MozenupoBaHue IPOLIECCOB K OOBEKTOB B https://biblioclub.ru/index.php?page=book red&id=222588
METaJUTy pTHH
34 MozenupoBaHue MPOIECCOB U 0OBEKTOR B https://biblioclub.ru/index.php?page=book_red&id=435672
METaJUTyPriH
55 MozenupoBaHue POLIECCOB K 0OBEKTOB B https://biblioclub.ru/index.php?page=book_red&id=84995
METaJUTy prHH
6 Ourpomus u uapopmanust. . 1 http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
url=/SearchForms/index/2

6.3 IlepevyeHb NPOrpaMMHOI0 00ecTieYeHUst

1.1 |MS Office

11.2 |LMS Canvas

I1.3 | Microsoft PowerPoint

1.4 [Microsoft Excel

I1.5 |Microsoft Word

1.6 |MS Teams

6.4. Hepeqeﬂb PIHq)OpMa[II/IOHHBIX CIIpaBOYHBIX CUCTEM H npo@eccnonaﬂbnmx 0a3 JAaHHBbIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHarienne
11 MonenmupoBaHue 00BbexTOB |30 mMOcamoYHBIX MecT, JTHHragoHHOe obopymoBaHue, 15
METALTYPIrHIeCKOTO MPOU3BOJICTBA KOMIBIOTEDOB sl CTVIEHTOB. 1 KOMIBIOTED IS
11 MonenmupoBaHue 00BbexTOB |30 mMocamoOYHBIX MecT, JTHHragoHHOe obopymoBaHue, 15
METALTYPIrHIeCKOTO MPOU3BOJICTBA KOMIBIOTEDOB sl CTVIEGHTOB. 1 KOMIIBIOTED IS
11 MonenmupoBaHue 00BekTOB |30 mMOCamoOYHBIX MecT, JTHHragoHHOe obopymoBaHue, 15
METAIIYDIUIECKOT0 IDOU3BOJICTBA KOMITBIOTEDOB  JUIS  CTV/IGHTOB. | KOMIIBIOTED  JUISt
11 MonenmupoBaHue 00BbekTOB |30 MOCamoOYHBIX MecT, JTHHragoHHOe oOopymoBaHue, 15
METAIIYDIUIECKOT0 IDOU3BOJICTBA KOMITBIOTEDOB  JUIS  CTV/IGHTOB. | KOMIIBIOTED  JUIS
6 MoaenupoBanue 00bekTOB | KOMIBIOTEPHI, TOCTYIT K HHTEPHETY
METATYPIHYEeCKOTO IPDOU3BOJICTBA

8. METOAUYECKHUE YKA3AHUS JUISI OBYYAIOIUXCSA

Becsb kypc pa3jiesieH Ha caMOCTOSATENbHbIE B3aUMOCBSA3aHHbIE YaCTH, T.€. IMEET MOYJIbHOE NocTpoeHue. PazBuTue
CaMOCTOSATENIFHOCTH CTYJICHTOB JIOCTUTAETCS] MHANBHUyaIu3alueil JOMaIIHUX 3aJaHui, KypCOBOTO IIPOEKTa, 3a7a4d M BOIIPOCOB IS
BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO 00ecIeunBaeTCsl METOMYECKIMHU Pa3paboTKaMM, CO3JaHHBIMU B 3JIEKTPOHHOM
(opmare, CyIIECTBEHHO MOBBIMIAIOIIMMHU 3P PEKTHBHOCTH CAMOCTOSTEIIFHON pabOTHI CTYICHTOB.

Jlexmim IPOBOJATCA C HCIIOIB30BAHNEM MYJIBTUMETUIHBIX TEXHOJIOTHUH B CIICIIMATIFHO 000PY0BaHHBIX Ay IUTOPUSX, TIPH 3TOM
JIEKIIMOHHBIN MaTepuan AEMOHCTPHUPYETCS ¢ MCIIONB30BaHUEM Tpaduyeckoro pegakropa Power Point.

Ha npakTrueckux 3aHATHAX W IPU BHIIOJHEHNH JIOMAITHAX 3aHATHI OCBaMBAIOTCS KaK KIACCHIECKNE METO/IBI PEIICHHUS 33134, TaK ’
C MCTIONIF30BAHNEM TTAKETOB MPHUKJIAIHBIX IPOrpaMM. Takas BO3SMOXKHOCTH 00ECTIEIMBAETCS PAIIHOHALHBIM HCIIOJIB30BAHUEM
BPEMEHH NPH MTPOBEACHUH JICKIHH U MPAKTHYECKUX 3aHATHHA C IIMPOKHUM MIPUBJICYCHHEM MYJIbTUMEANHHON TEXHUKH, U
COBPEMEHHBIX ITaKETOB ITPHUKIIAAHBIX IIPOTPaMM.




