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PaGouas nporpamma cocrasiera Ha ocHose @I'OC BO 1o HampaslIeHHIO MOArOTOBKH
22.03.02 Meramnyprus (yposenb Gakanaspuata) (npukas MunoGprayku Poccun ot 04.12.2015
r. Ne 1427)

PaGouas rnporpamMma paccMoTpera i 0100peHa Ha 3aceiguuu kadeapsl Metautypriy u
XUMHYECKUX TEXHOJIOIUH
18.02.2020, mpotoxon Ne 6
3aB. kadeapoit A A.C. XapueHko
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00cykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI I CHUTLTHHBI (MOYJI51)

2 MecTo TMCUHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuiuinHa YucieHHble METOJbl BXOAMT B BapHATUBHYIO 4YacTh Y4e€OHOIO IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUs),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

MeTto1p1 MCClIEJOBAHUN MaTEPHAJIOB U IIPOLIECCOB

MogenupoBaHue NPOLECCOB U 0OBEKTOB B METAILITYPTrUU

OCHOBBI METAINTYPrU4€CKOI0 IPOM3BOACTBA

[InanupoBaHue dKCIIEpUMEHTA

AHanu3 yucinoBor HHGOPMAITHHI

Matemaruueckas CTaTUCTUKA B METAJLTYPIUH

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

IToaroToBka K 3amuTe 1 3aI1KTa BBITYCKHON KBAJIM(UKAIMOHHON paboThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbTare 0cBOCHMS ITUCHMILIMHBI (MOAYJs) «HuUCIEHHBIE METOAB» 00ydaroUuiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMI KOMIICTEHIUSIMU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETCHIINHU

[TK-3 roTOBHOCTBIO HCTOIB30BaTh PU3NKO-MATEeMAaTUYECKUH ammapaT JJIs pelieHus 3a1ad,
BO3HHKAIOIIHUX B X0J1€ TPO(PEeCCHOHATILHOMN JeSTENHbHOCTH

3HaTh OCHOBBI MH(OPMAILIMOHHBIX TEXHOJIOTUH;

TEXHUYCCKHE U ITPOTrpaMMHBIC CPEACTBA pCaIn3alun I/IH(l)OpMaHI/IOHHI)IX
IPOLIECCOB;

cpeacTBa 00pabOTKHU YKCIOBON MHPOpMAIIUU

YMers paboTaTh C COBPEMEHHBIMH NPOTPAaMMHBIMU CPEICTBAMH pacydeTa;
BBIIIOJIHATH IIPUMEHUTENIBHO IIPOCTHIE TEXHUUECKUE PACYEThI 110
OTHOILIEHHUIO K TEXHOJIOTUYECKHUM MPOLECCAM.

Branets HaBbIKaMU pabOThI C COBPEMEHHBIMH MPOTPAaMMHBIMU CPEJICTBAMH pacyeTa
U COBEPILEHCTBOBAHUS TEXHOJOTHYECKHUX ITPOLIECCOB;

METOJIaMH aHalin3a (PU3NUECKUX SIBJICHUN B TEXHUUYECKUX YCTPONCTBAaX U
cucremMax

[1K-11 rOTOBHOCTBIO BBISBIATh OOBEKTHI IS YIYUIICHHS B TEXHUKE U TEXHOJIOTUN

3HaTh OCHOBHBIC MCTOJBI UCCIIECA0OBAHUsA, UCITOJIB3YEMBIC B TCXHOJIOTUH,
OCHOBHBIC ITpaBUJia UCCIICAOBAHUA TPOLECCOB.

Ymetp hopmMynupoBaTh OTPAHUYCHHS U TIPEICTIOB YIIPABIIEMOCTH OTIETbHBIX
TEXHUYECKUX KOMIIOHEHTOB;
pacrno3HaBaTh 3(pPexTUBHOE pelnieHne oT HedpHEeKTUBHOTO




Bnanets

HaBbIKaMU M METOAMKAMH 000O0IICHHSI pe3y/IbTaTOB PEIICHHUS,
SKCIEPUMEHTAILHON JESTENbHOCTH;

croco6aMu OIIEHUBAHUS 3HAYUMOCTH U MIPAKTHYECKON MPUTOTHOCTH
MOJTyYEHHBIX PE3YJIbTATOB;

OCHOBHBIM UHCTPYMEHTapHUEM PEIIeHUs] TEXHUYECKUX 3a/1a4 B CUCTEME
ANEKTPOHHBIX TAOJHII C UCTIOIH30BAaHUEM BKIAAKH «lloMCK penieHus.




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCIMIINHBI (MOTYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 6,4 akaj. 4acos:

— ayIuTopHas — 6 akaJi. 4acos;

— BHeaynutopHas — 0,4 aka. yacoB

— caMocTosTeNNbHas pabota — 97,7 aka. 4acos;
— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
®dopma aTTeCTalMu - 3a4ET

AynuropHas ) s
KOHTaKTHas pabora E 3 dopma TeKyIero
=
B aKaj. gacax o Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) E B . p Kon
> 3 © | camocrosTenbHOl | ycieBaemocTH 1
JHCIUTUIAHE N [~ ., KOMIICTeHIINH
Q9 & padoThI MIPOMEKYTOYHOM
na6. | mpaxr. | €&
Tlex. z'g aTTecTaluu
3aH. 3aH. | U &
1. Postb YHCTIEHHBIX METO/IOB B
HAYYHO-TEXHUYECKOM
[Tonck
HHPOPMAITHH 10
teme «OCHOBHBIE
1.1 OcHOBHEIE TTOHATHS U . IK-3,ITK-11
5 TIOHSTHUS U VYcTHBIHA ompoc
TEPMUHBI
TEPMHHBI
YHCIIEHHBIX
METO/0BY
Townck IK-3,I1K-11
5 HHPOPMAIHH 10 .
1.2 UuTepnonsauus 5 opa YeTHblii onpoc
Teme
«VHTepnONAIHSD)
[onck
HHPOPMAITHH 10 TIK-3,[IK-11
1.3 IlpumeHeHue annapara TEME .
5 VYcTHBIH ompoc
MHTEPIOJISIIHN «IIpumenenne
anmapara
HMHTEPIOISIIHID
Hroro no pazneny 15
2. YucneHHOE UHTETPUPOBaHKE
[Touck
UHPOPMAIIH 1O TK-3,1TK-11
2.1 Kitaccuueckue 3agadau TEME:
YHCJIEHHOTO 15 «Knaccuyeckue YcTHBIN onpoc
HHTETPUPOBAHHS 3a1aun
YHCIIEHHOTO
HHTETPUPOBAHMSD)
[Touck
nuH(opMaIH 110 TK-3,I1K-11
2.2 ITocTraHOBKa 3a1a4n 5
teme «I[locTaHOBKa .
YHUCIICHHOTO 0,5 /11 | 10 sanaun YcTHBIf orpoc
HHTETPUPOBAHHS
YHCIIEHHOTO
MHTETPUPOBAHMS»
Ionck TK-3,1TK-11
uHopMaIH 10
2.3 CxeMbl YHCIICHHOTO bopman N
10 Teme «Cxembl YcTHBIN onpoc
WUHTETPUPOBAHUS
YHCJIEHHOTO
MHTETPUPOBAHMS»




Uroro no pazaeny 0,5 /11 | 35 |
3. Pemienue 3a1a4 YMCICHHBIMH
METOJaMHU
TMouck IK-3,I1K-11
3.1 MeTox HaMMEHBIINX JOIIOJTHUTENBHOM Boimonsere
Kll?,a ATOB 0,5 1/11 18 HHcpopMAIIH T KOHTPOJIBHOM
AP pMal paboTsr Nel
TeMe JIeKIUH
TMouck IK-3,I1K-11
3.2 Merox mpocToit OTIOJTHUTENBHOM Brmomenne
H'Te a nnﬂ P 5105 1/11 17 IIL/IH (opmarH 1o KOHTPOJIBHON
patl pmart paboTer Ne2
TeMe JIeKIUH
TIK-3,ITK-11
3.3 Metox MonTte-Kapio Honcxk . Brimnonuenue
JOTIOJTHUTENHHOM N
peLIeHHs CUCTEM 0,5 /11 | 12,7 KOHTPOJIbHOU
N . uH(opMaIUHy 10
TUHEHHBIX YpaBHEHUH paboThr Ne3
TeMe JIeKIUH
HWroro no pazneny 1,5 3/31 | 47,7
Uroro 3a cemectp 2 4/41 | 97,7 3a4éT
HToro no IUCLMILTHHE 2 4/41 | 97,7 3a4er IK-3,IK-11




5 O0pa3oBarejibHbIE TEXHOJIOTHH

5 O6pazoBaTeNbHBIC TEXHOJIOTUN

Jns  peanu3anuy  NPEIyCMOTPEHHBIX BHJOB  y4eOHOM paboOTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOTMH B NPENOJaBaHUM JAUCUUIUIMHBI «YUCIIEHHBIE METOJbD»
UCIOJB3YIOTCS KaK TpPAAMLMOHHAs M MOJIYJIbHO-KOMIIETEHTHOCTHAsi TEXHOJIOTUH, TaK U
TEXHOJIOTUS IPOOJIEMHOI0 U MHTEPAKTUBHOI'O OOyUEHHS.

C menpl0 peanu3alud KOMIETEHTHOCTHOTO TOAXO0Ja, a Takke (OPMHUPOBAHUS H
pa3sBUTHs NPOGECCHOHATIBHBIX HABBIKOB OOYYAIOIIUXCS PEANIU3YIOTCS CIEIYIOLIUe CPEeJCTBa,
CIOCOOBI ¥ OPTaHU3ALIMOHHBIE MEPOTIPUATHS:

U3y4yeHHE TEOPETUYECKOro MaTepuaia AUCLUIUIMHBI Ha JIEKLUSIX C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHA;

CaMOCTOSITEJIbHOE ~ W3YYEHUE  TEOPEeTHYECKOro  Marepuana  JUCHMIUIMHBL  C
MCII0JIb30BaHNEM METOIMYECKUX Pa3padOTOK, crielnaibHON yueOHOM U Hay4YHOU JIUTEepaTyphl;

¢dbopmHupoBaHHEe M pa3BUTHE NPOPECCHOHATBHBIX HABBIKOB OOyYaloIUXCs Ha
IPAKTUYECKUX 3aHATHSIX.

K MHTepaKkTUBHBIM METOJIaM, MCII0JIb3YEMbIM IPU U3YYE€HUH AUCUUILUIMHBI «UHCIeHHbIE
METOJIbl», OTHOCSITCSI: HCIOJIb30BaHUE MPOOJIEMHBIX METOJO0B M3JI0XKEHHUS MaTepuana cC
IPUMEHEHUEM 3BPUCTUYECKUX IPUEMOB (CO3/1aHUE NPOOJIEMHBIX CUTYallMd M Jp.); a Takke
CO3/1aHHE JIEKTPOHHBIX MPOAYKTOB (IIPE3EHTALIUN).

Ha 3anstussx — nesnecooOpa3HO — HCHOJIB30BATh  TEXHOJOTHI  KOJJIEKTMBHOI'O
B3aUMOOOYUYEHHMsI, COBMEIIAs €€ C TEXHOJOTHUEeH pobiemMHoro ooyuyenus. [Ipu stom Heo6xoaumMo
HOBBIIIATH [TO3HABATEIBbHYIO aKTUBHOCTh CTYJEHTOB, OPraHU3Ysl CAMOCTOSTENbHYIO paboTy Kak
MCCJIEIOBATEIbCKYIO TBOPUECKYIO I€ATEIbHOCTb.

Jlekuuu mpoxoAsaT Kak (¢opMe HMHMOPMALMOHHBIX JIEKUMH, Tak ¥ B (opme
JEKUMNA-KOHCYNbTALUN, T/I€ TEOPETUUECKU MaTepHall 3apaHee BBbIJAeTCsl O00y4aroIuMcsl JUIs
CaMOCTOSITENIFHOTO M3Yy4YeHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKMM 00pa3zoM, JIEKIUsS
IIPOXOJUT I10 THUITY BOIIPOCKI-OTBETHI-IUCKYyCcus. MHOrAa nekumn npoxoaar B BUAe NpooiIeMHON
JIEKIIMH C OCBEIIEHUEM PA3TUYHBIX HAyYHBIX MOAX0/I0B K IOCTAaBICHHOM polieme.

B u3noxeHuWn JEKIMOHHOTO MaTepuallia U MpU NPOBEACHUM MPAKTHUECKUX 3aHATHI
IPENoiaraeTcsi Mepexos] 0T PenpoaAyKTHUBHBIX METOJI0B OOyYeHHs K YaCTUYHO-TIOMCKOBBIM U
MCCJIEIOBATEIbLCKUM METOaM, Pa3BUBAIOIINM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabl0 BO3MOXKHO
MCIIOJIb30BaHNE METO/I0B BPUCTHUECKHUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3TOBOM aTaky).

B xone 3aHATHII peanonaaraeTcs UCIOJIb30BaHNE KOMIIJIEKCA MHHOBAIIMOHHBIX METO/I0B
AKTUBHOI'O 00Y4YEHHUsI CTYJIEHTOB, BKIIOYAIOIIEro B ceOsl:

- cozlaHue TNpOOJEMHBIX CUTyallMii C MOKa3aTeIbHBIM pelIeHHEM MpPOOIEeMBI
IpernoaaBaresem;

- CaMOCTOATENbHYI0 TIOMCKOBYIO J€SITEIbHOCTh B pEIIEHUH YYEOHBIX IpobiieMm,
HaIpPaBIIIEMYIO MIpernoaBaTesieM;

- CAMOCTOSITEIIbHOE pelleHre Mpo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanusi WHHOBAIIMOHHBIX METOJOB OOyYeHHS BO3MOXHA C HCIOJIb30BaHUEM
CJIEIYIOINX IPUEMOB:

- MHCTPYKTAX CTYJEHTOB MO COCTaBJIEHUIO TaOJUIl, CXeM, I'pa)uKOB C MPOBEIECHUEM
MOCIIEAYIOLIETO UX aHAIN3a;

- TPUMEHEHHE PEKOMEHJAIMH 110 COCTaBICHUIO TE3UCOB M KOHCIEKTOB 10
POYUTAHHOMY MaTepHay;

- pacKpbITHE IIpenojaBaTesieM INPUYMH M XapakTepa HEyAad, BCTPEHAIOIIMXCS IpHU
pereHuu npooem;



- IEMOHCTpALUs albTEPHATUBHBIX MOJXO010B K PEIIEHUI0 KOHKPETHON POOIIEMBI;

- QHAJIU3 TIOJIYYECHHBIX PE3YJIbTATOB U OTHICKAHUE IPAaHULl UX IPUMEHUMOCTH;

- ICTI0JIb30BaHME 33JaHUH JJ1 CaMOCTOATENbHOM paboThl ¢ U30BITOYHBIMU JAHHBIMH.

[Ipu mpoBeneHUN MPAKTUYECKUX 3aHATHI HEOOXOIMMO LEICHAIPABICHHO MEPEXOIUTh
OT PENPOAYKTUBHBIX METOJOB OOYyYEHHS K YaCTHUYHO-TIOMCKOBBIM M HCCIIE€A0BATEIbCKUM
METOJAM, pa3BUBas JIOTMYECKOE MBILUICHUE, YMEHHME AapryMEHTHUPOBAaTb M OTCTaWBaTh
coOCTBeHHOEe IOHMMaHue Bompoca. C 3TOH IeIpl0 BO3MOXHO HCIOJIb30BaHUE Kak
TPaIUIIMOHHOM, TaK TPOOJIEMHOM U MHTEPAKTHUBHOI 00pa30BaTEIbHBIX TEXHOIOTHIA.

IIpu mnpoBeneHMM 3aKJIFOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBIIBUTH CTENEHb
IPaBUIBHOCTH, 00bEMa, IITyOMHbI 3HAHUH, yMEHUI, HaBBIKOB, [TOJy4EHHBIX IIPU U3Y4YEHUH Kypca
Hapsay C BBIBIICHUEM CTEIIEHU CAMOCTOSATEIbHOCTH B IPUMEHEHUH I10JIy4YECHHBIX 3HAHUM.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCs
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MO1YJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. KpacuonesniieB, E.A. Maremartudeckue Metoabl ¢Gusnku. OpPTOHOPMHUPOBAHHBIC

6asucel (yHkuui : yuebHoe mocobme / E.A. KpacnomeBueB. — 2-¢ u3d., CcTep. —
Cankt-Ilerepoypr : Jlanmp, 2018. — 376 c. — ISBN 978-5-8114-2493-1. — Tekcr
anekTpoHHeli [/ JlaHb . JNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:

https://e.lanbook.com/book/104948

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. JIyzrun B.I1., Cemun A.E., KomonoBa O.A.Teopus 1 TEXHOJIOTHSI METATYPTUHU CTAJINU:
Yyebnoe mocobme.: WM3marensctBo "MUCHUC", 2010, 72 c. - Pexum ngocryna:
https://e.lanbook.com/book/2062#book_name

2. Usnes, C.A. Metamryprudeckie TeXHOJOTHH. MeTauryprusi 4Y€pHBIX METaJUIOB
yueoHoe mocobue / C.A. Usnes, M.II. KirtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : anekTpoHHbIH // DneKTpoHHO-O0nbaroTeYHas cuctemMa «JIauby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

3. I'epacumoBa, A.A. MaTtemaTndecKkue METOAbl B WHXXKUHUPHHTE METAJUTYPTUYECKOTO
o0opynoBaHus U TexHOJOrHul : yuyeOHoe mocooue / A.A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c. — ISBN 978-5-906846-89-1. — Tekct : osmextpoHHbiii // Jlanb
ANEeKTPOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/108082

B) MeTonuyeckue ykazaHus:

1 «Bamaun onTUMH3ANMU B METAJUTYPrHH». MeToIudecKkne yKa3aHus K MPaKTHIeCKUM
pabotaM Mo AMCHUIUIMHE «MeTOJbl ONTUMHU3ALMKY JJs OOYYaIOLIMXCS IO HalpaBJICHUIO
22.03.02 «Mertamuryprusi» AHCBHOW M 3a049HOH (opMm oOydeHus: Marauroropek: M3m-Bo
MarunuToropck. roc. Texs. yu-ta um. I'. 1. Hocosa, 2017. 26 c.


https://e.lanbook.com/book/104948
https://e.lanbook.com/book/2062#book_name
https://e.lanbook.com/book/108106
https://e.lanbook.com/book/108082

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk neicTBUS IULEH3UU

MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Z1p CBOOOJIHO PACIPOCTPAHIEMOE 0CCCPOUYHO
FAR Manager CBOOOJTHO PACIPOCTPAHIEMOE 0OCCCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH

OPMAaIUOHHBIC CIIPABOYHLIC CUCTEMBI

HasBanwue xypca

CcrlIKa

OnekTpoHHas 0asza MEPUOIUYECKUX H3TaHUN
East View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HannonanbHas
WH(POpPMAIIMOHHO-aHAJIMTUYECKAs ~ CUCTEMA
Poccuiickuii HMHAEKC HAYYHOTO IIMTHPOBAHUS

URL: https://elibrary.ru/project risc.asp

ITouckoBas cuctema Akanemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Undpopmannonnass cucrema - EnuHoe OKHO
JIOCTYIa K MHPOPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

Poccuiickass T'ocynapcTtBenHas  OuOimoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/cataloques/

OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

9 MartepuajJbHO-TEXHHYECKOE o0ecTiedeHne TUCUMILTHHBI (MOIYJIs1)

MaTepHaano-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

1. Yuebnas ayauropus Ui IpOBEICHUS 3aHATUIN JIEKIIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IepeJadynd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIbIO.

2. YueOHast ayAuToOpus I POBEICHHS MPAKTUUYECKUX 3aHATHI OCHAIIICHA:

TEXHUYECKMMHU CPEICTBAMU OOYUYEHMs, CIYyXAlUMH JUIsl MPEACTaBICHUS y4eOHOW -
TEXHUYECKUMU CPEJCTBAMU OOYUESHHSI, CYKALIMMHU JUISL IPEICTaBICHUs ydeOHOW nH(pOopMauu
O0NBIIONH ayAUTOPUM: MYJIbTUMEIUMHBIMM CPEACTBAa XpAaHEHUs, NEepeAayd U INpeiCTaBICHUS
yueOHOI nHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTALN OCHAIIIECHA!

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepPHOI TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CIIeLMAIMN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAHUYECKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUXCs

Bonpocel mns caMONpOBEpPKM IPEACTABICHBI B BUIE IPAKTUKO-OPHUEHTHPOBAHHBIX
3a/laHuil  JUIsl BBIIIOJIHEHUS PAacyeTOB IO INMPUMEHEHHUIO YHUCIIEHHBIX METOJOB JUIsl OLEHKU
WCIIOJIb30BaHUsl IPOU3BOJACTBEHHBIX M TEXHOJOTMYECKHUX JAHHBIX. Takke BOIPOCH s
CaMOIIPOBEPKHU MPEICTABICHBI TEOPETHUECKUMHU BOIIPOCAMHU, TPEOYIOIIHNE pa3BEPHYTOrO YCTHOTO
OTBETa, II03BOJISIOIIME IIPOBEPUTh YPOBEHb YCBOEHHUS 3HAHUH M OCBOEHHS OOLIIMX U
npo¢eCCHOHATIBHBIX KOMIIETEHIIMNA 0 AUCLHUILINHE.

[To nucuunivHe «YucneHHbIE METOIBI» MPEIYCMOTPEHA AYAUTOPHAs M BHEAYIUTOPHAas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AynuropHas caMOCTOSITE€NbHAas paboTa CTYAEHTOB NpEAINojaraeT pelleHHe 3ajad Ha
IIPAKTUYECKUX 3aHATUAX.

I[IpumepHBIe BONPOCHI 1JI1 YCTHOTO ONPOCA MO U3y4aeMbIM TeMaM

1 [TorpemHoCTh pe3yibTaTa YUCIECHHOTO pereHus. ICTOYHHKN BOZHUKHOBEHUSI.

2 [TocTanoBKa 3a1auy UHTEPIOSIIUK (DYHKIIUU.

3 Uucnennoe muddepeHupoBaHue.

4 B dem 3akitouaeTcs MOBBILIEHUE TOUHOCTH HHTETPUPOBAHUS 32 CUET pa30UeHUs OTpe3Ka Ha
paBHBIE YACTH.

5 [Tpubmmkenue GyHKIUI B HOPMHUPOBAHHOM JIMHEHHOM IPOCTPAHCTBE.

6 CriocoObI BEIYHCIICHUS SJIEMEHTAPHBIX (PYHKIIUH.

7 MmuoromepHsie 3a1au. MeTo1 HAMMEHbBIINUX KBAJAPaTOB.

8 Bri0op MeToa pelieHrss MHOTOMEpPHOM 3a/1a4uH.

9 YucreHHble METO/IbI adreOphl: METO MIPOCTON UTEpaLUu.

10 PemreHue cUCTeM HEJTMHEWHBIX YPABHEHUN: METO]T TIPOCTON UTEPAIIHH.

11  YwucneHHble METOABI pelIEHUS] OOBIKHOBEHHBIX U (HepEeHIUABHBIX YpaBHEHUI.

12 OmenHka NOrpenrHocTH KOHEYHO-PA3HOCTHBIX METO/IOB.

13  UurerpupoBaHue cucteM ypaBHeHHH. OO11e BONPOCHI.

14 ®opMmyIbl YUCIIEHHOTO UHTETPUPOBAHMS YPAaBHEHHI BTOPOTO TOPSIIKA.

I[IpumepHbIe KOHTPOJILHBIE PAGOTHI
KonTpoubHnas padora Nel «Metoa HauMeHbIINX KBaIpaTOB»

1. [TpuObLIb IpeANPHUATHS 32 UCTEKIIUHN MepUOoJI ASSITEILHOCTH MO T0J1aM IpUBEIeHA HIKE:

I'om: 1,2,3,4,5.

[Tpubse: 3, 94, 93, 41, 41,9

CocTaBUTh JIMHEHHYIO 3aBUCUMOCTb IPUOBLIN MO TOAAM AEATEIbHOCTU IPEANPUSITHS,
OTpeAeNUTh OKUAAEMYIO PUOBLIb Ui 6-T0 roja aesreabHocTU. Chaenarh 4epTex

2. Cunras, 4To 3aBUCUMOCTb MEX]y IEPEMEHHBIMU UMEET BU]L ax?+bx-+c. Haiitu oriesku
napaMeTpoB a, b ¥ ¢ MEeTOJ0M HaMMEHBIINX KBaPATOB 110 BEIOOPKE:

x: 7,31, 61,99, 129, 178, 209

y: 13, 10, 9, 10, 12, 20, 26

3. DkcnepuMeHTaIbHbIE JaHHbIE O 3HAYSHHSX X U Y IPUBEICHBI B TA0JIHUIIE:

1,2,4,6,8

3,2,1,05,5

B pesynbrare ux BeIpaBHUBaHUSA NoslydyeHa GyHKIMA. Mcronb3ys MeTo HauMEHBIINX KBaIpaToOB
anmnpoOKCUMHUPOBATh 3T JJAHHBIC IMHEHHOI 3aBUCHMOCTBIO (HaiTH apameTpsl a u b). BeisicHuTS,
Kakas U3 ABYX JMHHUH Jiydlie (B CMbICIE METOJ]a HAMMEHBIINX KBAaPaTOB) BEIPAaBHUBAET
JKCIIEPUMEHTAJIbHBIE JAHHBIC. BBITIOJIHUTE YEepPTEXK.

KonTpouabsnas pabora Ne2 «Merox npoctoil urepanum»



1. ITocTpouTh anropuT™ IJi1 YTOUHEHHUS KOPHS YPaBHEHUS: X>+5x-1=0 Ha otpeske [0,1] meTomom
MPOCTOM UTepanuu ¢ TouHoctrio €=0,1.
2. Haiiti kopeHb QyHKIUU: x>-0,1x%+0,4%-1,5=0 HCTOJIb3Ysl METOJ] TPOCTHIX UTEPALIUH.

3. CocTaBHTH GIIOK-CXEMy PELICHHS yPaBHEHHS METOOM HTeparmi: x-0,1x%+0,4*-1,5=0

KonTtpouabsnas padora Ne3 «Meroxg Monte-Kapio»

1. HeoOxomuMo apeH0BaTh 000PYAOBaHHE CO CTOMMOCTBIO T00BOM apeHasl 400000$. Ilepen
MOJMMCAHUEM JIOTOBOpPa HEOOXOAMMO HCCIIEIOBATh BO3MOXKHOCTH BBIXOJla OO0OPYIOBaHHS W3
CTPOSI paHbIlIe YKa3aHHOTO B JIOTOBOPE Cpoka. MIMeroTcs naHHble 1O MHTEpaBajaM 3HAYeHUUH
0’KHMJ1aeMOW YKOHOMHH U TOJ0BOT0O 00beMa IPOU3BOJICTBA!

OKOHOMHSI  Ha
00CITy)KMBaHUHT

MaTCpruaJIbHO-TCXHUYCCKOM

ot 10 10 20$ Ha equHUIYY TPOTYKIIUH

OKOHOMUS Ha TpyJo3aTpaTax

oT «-2» 110 8% Ha eMHUILY TPOITYKIIUU

OKOHOMHS Ha ChIPEC U MaTCpUuaIiax

ot 3 10 9$ Ha eMHUITY TIPOTYKITHH

O0BemM TPOU3BOICTBA

ot 15000 1o 35000 equHuUIl TPOYKIIUU B TOJT

CtouMocCTh
06e3yOBITOYHOCTH)

TOQ0BOU

apeHabpl  (ToYka

400000%

2. OIIGHI/ITI) BBITOAY IMPOCKTA IO TPEM BO3MOKHBIM CHCHAPUAM!

CueHapwii MJIH. pYO. BepostHocTb, %
IMeccuMucTHYHBIH -85 20
Peanucruyneiit 12250 70
OnTUMHCTUYHBIN 35680 10




ITPUJIOKEHHUE 2

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUS POMEKYTOYHON aTTeCTAllul
a) [Inanupyemslie pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIs IPOBEACHUS MPOMEKYTOUHON aTTECTALIUU:

CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouHble CpeCTBA

[IK-3 - TOTOBHOCTBLIO HCHOJIH30BAThH (bl/ISI/IKO'MaTCMaTI/ILIeCKI/Iﬁ aIrrapar JJi peuICHuA 3a/ia4, BO3HUKAIOIIUX B XOA€ HpO(l)CCCPIOHEU'IBHOI’I JACATCIIbHOCTH

3Harb —  OCHOBBI uHpopmannonubix | IIpuMepHbIe TeopeTHYecKne BONPOChI
TEXHOJIOTHUH; 1. TlorpemrHOCTH pe3yibTaTa YHCICHHOTO pemieHus. MICTOYHIKN BOSHUKHOBEHHUSI.
—  TexHMyeckme M mporpammusle | 2. ducnennoe nuddepennupopanue.
cpesncTBa peanu3anuu 3.  CrnocoObl BEIYUCIICHUS PIIEMEHTAPHBIX (PYHKITHA.
HH(i)OpMaHI/IOHHBIX HpoueccoB; 4, OHCHKa INOTrpCIIHOCTU KOHCYHO-PA3HOCTHBIX METOIOB.
— cpexgcrtBa  0OpaGoTKi  umcioBoii | o MHTerpupoBanue cucteM ypaBHeHHIE. OOMIEE BOIPOCHL.
HHPOPMALHH 6. Meroabl cBeieHNs MHOTOMEPHBIX 33/]a4 K 3a/1ayaM MEHbIIIEH pa3MEepHOCTH.
7.
YMmeTh — paborath C coBpemenHbiMy | IIppMepHbIe IpakTHYECKHE 3aJaHUsA
MIPOrPaMMHBIMH cpencreamu | 1. IIpuObLIs IpeANpUATHS 32 UCTEKIINI NEPHOJL IEATEILHOCTH 110 TOJaM IIPHUBE/IEHa HUXKE:
pacuera, I'om: 1,2,3,4,5.
— BBIIIOJIHATH IIPUMEHUTEILHO [Tpubsine: 3, 94, 93, 41,41, 9
IpOCThIe TexHHUeckue pacdersl 110 | COCTABUTL JIMHEHHYIO 3aBUCMMOCTh TIPUOBLIM MO TOJaM JEATENLHOCTH HPEIPHATHSA,
OTHOIIEHHUIO K TEXHOJIOIMUECKHUM | OIPEACITUTh OKUAAeMYI0 TPUOBLIb Ui 6-T0 roja AesareabHocTU. Chaenars 4epTex.
HPOLIECCAM. 2. TIOCTpOUTH ANTOPUTM JUisi YTOYHEHWsS KOPHS ypaBHEHHs: X +5x-1=0 ma otpeske [0,1]
METOJIOM MPOCTO uTeparuu ¢ TouHoctbio =0,1.
Brnanern —  HaBbIKAMHU paboThI ¢ | IppuMepHble NpaKTHYECKHE 3aJaAHUSA
COBPEMEHHBIMH  IPOTPAMMHBIMHU
CpeAcTBaMu pacueTa u 1. Heobxoxnmo apeH1oBaTh 000pyI0BaHNE CO CTOMMOCTBIO ro10Boit aperst 4000008.
COBEPITIICHCTBOBAHUS [lepen moamucanuem 10roBOpa HEOOXOAMMO UCCIIEOBATh BOBMOKHOCTh BBIX0/1a

TEXHOJIOTMYECKHUX MPOIIECCOB;

METOJaMH aHaln3a (PU3HUECKUX
SIBIIEHHI B TEXHUYECKUX
YCTPOMCTBAX U CUCTEMAX

000py/I0BaHUs U3 CTPOS PaHbIE YKa3aHHOTO B JOTOBOpE cpoka. MIMeroTcs TaHHBIE 1O
WHTEpBaJiaM 3HAYCHUI 0KHUJAeMOU YKOHOMHUH U TOJI0BOTO 00bheMa MPOU3BOICTBA




CTpyKTypHBII
DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpeACTBA
KOMIIETEHINH
[1K-11 - rOTOBHOCTBIO BBISIBISITH OOBEKTHI AJISl YAYUIICHUS B TEXHUKE M TEXHOJIOTHHI
3Harb —  OCHOBHBIE METOJIbI UcciieoBanus, | IIpuMepHbIe TeopeTHYecKne BONPOChI
HCITOJIb3YEMbIC B TEXHOJIOTHH, 1. Muoromepssle 3aaud. MeTo] HaMMEHbBIINX KBaIpaTOB
—  OCHOBHBIE TIPAaBMJIA MCCIIEIOBAHMS 2. Pemienue cucreM HeTMHEHHBIX YpaBHEHUN: METO/ POCTOM uTepanuu, Metoa HproToHa.
TIPOIIECCOB. 3. B yem 3akirovaeTcs MOBBIICHUE TOYHOCTH HHTETPUPOBAHUS 32 CUET Pa30MCHMsI OTpe3Ka Ha
paBHBIE YaCTH.
4. Tunsl orpaHUYEHUN
5. I[IpuHnub! onieHKU 3G (HEKTUBHOCTH PEIICHUS
YmeTh —  ¢dopmynupoBath orpanndeHusi 1 | IIpuMepHbIe IpakTHYEeCKHE 3aaHUs
MPEJIEIOB yIPaBIsIEMOCTH 1. ChopmynupoBaTh OrpaHHUYCHUS , IPEACIBI YIIPABISEMOCTH U TICJIEBYIO (QYHKIIHIO TIPH
OTJICITBHBIX TEXHUYICCKHX MOCTAaHOBKH 3a/1a4M JIETHPOBAHUS CTAJIH C UCIIOJIb30BAHUEM JIUTATYp.
KOMIIOHEHTOB; 2. VlccnenoBath BIHMSIHAE U3MEHEHUS ITApaMETPOB IOMEHHOTO Tiporiecca Ha TOIT qomeHHoi
—  pAacIIO3HABATH s dekTuBHOE 1aBKu. OO0bACHUTD 2P PEKTUBHOCTh MPUHUMAEMBIX PEIICHUN.
penienue oT HedPPEKTUBHOIO; Bapunant 27.1 27.2 27.3 27.4 27.5
Pacxon kokca B 475 450 460 455 470
06a30BOM TIeproJIe, KI/T
[Ipon3BOAUTENTHFHOCTD 5500 6000 7500 10000 3000
JOMEHHOH TeuH, T/CyT
Usmensemsle | Oasa Inr, | 50 | t;, | 950 Fes | 58,2 | [Mn], | 0,6 | M25, | 82,3
mapavetpr  [pocir | M/ [70 | 'C 1000 | KPC, [B69| % [09| % [832
Branets —  HaBBIKAMU u meToaukamu | IIppMepHbIe npakTHYeCcKHe 3aJaHUA
00001IeHns pe3yiIbTaToB 1. ITogoOpaTe AUTaTypy M3 NPEI0KEHHBIX HUKE ISl JISTUPOBAHUS CTANIU C TETBIO
pelIeHHs,  AKCICPUMECHTAILHOM oOecrnevyeHus Moy4eHUs 3aJaHHOTO COCPKAHMSI MapraHila ¥ KPeMHHsSI B ME€Tallie C
NESITEIbHOCTH; MUHHMH3AIUEH 3aTpaT Ha JIETUPOBAHUE
—  crnocobaMu OIICHUBAHUSA Jluratypa Copep:xanue B nurarype, % CTOMMOCTB TUTATypPhI
3HAYUMOCTH M TIPAKTHYECKOM Mn™" Si™" ye/T
IIPUTOTHOCTH MIOJTyYEHHBIX JI1 60 30 1200
pe3yJIbTaTOB; J12 40 50 1400
—  OCHOBHBIM WHCTpyMeHTapueM | 2. B cucreme 351eKTpoHHBIX TalOJIMIL C MCTIOJIb30BaHNEeM BKIaIKU «I1OMCK pemeHus» coCTaBUTh




CTpyKTypHBII
AJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpeACTBA
KOMIIETEHINH

pellleHusT TEeXHUYECKUX 3a/Jay B |HporpamMmy IjlaHa TMOCTAaBKH CTald OT TPeX KHUCIOPOAHBIX KoHBepTepoB matu MHII3 ¢
CUCTEME SJIEKTPOHHBIX TaONUI[ C | MUHMMH3AIMEeH OOMIeH CTOMMOCTH TEPEBO30K JJs CIEAYIONUX YCIOBUN: KOHBEPTEPHI
HCITOJIb30BaHUEM BKIIATKH «IIOMCK | BBIMUIABIISAIOT B CYTKH COOTBETCTBEHHO, 24, 18 1 21 xoBme# co cranbro. st MHJI3 Tpebyercs,

pEeLICHUS». cooTBeTCTBeHHO, 15, 17,9, 12 u 10 xoBue# cranu B cyTku. CTOUMOCTb IEPEBO3KHU OHOTO
KOBIIIA CO CTAJIbI0  OT KoHBepTepa k MHJI3 npencraBiiens! B Tabiuiie.
[locraBumuku [TorpeOuTenu
1 2 3 4 5
1 2 6 5) 3 1
2 1 4 3 0 2
3 1 2 2 3 1




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTEPHH
OLICHUBAHUS

[TpomexyTouHas arTecTalus 1Mo TUCHUILIHHE «YUCIeHHbBIe METOIBI» IPOBOAMUTCS B (hopme
3a4eTa 1 3aKJIK0YACTCs B OLIEHKE IOJIHOTHI BBIIIOJHEHHBIX TPAKTUYECKUX U KOHTPOJIbHBIX 3aJaHUI
B TEYEHUE CEMECTPA.

Iloka3aTesin M KpUTEPUH OLICHMBAHUA 324eTAa:

— Ha OLICHKY «3aYTeHO»— 00YYaIOLIHIiCA IEMOHCTPUPYET BBICOKUI MIIM CPEIHHUIA YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHECHUS IPU AaHATUTHYECKUX OTIEpalUsX, IepeHoce
3HAaHUI 1 YMEHUW HAa HOBbIE, HECTAHIaPTHBIE CUTYALIUH.

— Ha OIICHKY «He 3a4TeHo» (2 6amra) — oOyJaronuiics 1eMOHCTPUPYET 3HAHUS He Ooee
20% TeopeTHyYeCKOro MaTepuaia, JONYCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOXKET I0Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKU PELLIEHUS IPOCTBIX 3a/1ad.



