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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs JUCHMUIUIMHBL «METOOpl ONTUMHU3ALUUY» SIBISETCA OO0y4YeHHe
CTYJICHTOB HEOOXOJIMMOCTH MCIOJIb30BaHUS B TEOPUH M MPAKTHUKE BEIACHHS TOMECHHOU TJIABKH,
CTaJICTJIaBMIIBHBIX IPOIECCOB, KaK OCHOBBI BBICOKOW IMPOU3BOJUTENHLHOCTA JOMEHHBIX IEYeil,
XOpOIIEro KadecTBa YyryHa M HHU3KOTO YACIBHOIO pacxoja KOKCa Ha €ro BBIILJIABKY MpH
HEBBICOKOH €ro ce0ecTOMMOCTH COBPEMEHHBIX METOJ0B HAXOXKJEHUS HAWIYyYIINX BapUaHTOB
paboThI KOMILIEKCAa METAJUTYPTHYECKIX arperaToB U BHIOOPA MIMXTOBBIX MAaTEPHUATIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuiuinHa MeTrosbl ONTUMHU3aLUK BXOAUT B BapUaTHBHYK 4acTh y4yeOHOro IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Hcropus TexHUKN

Hcropus Meramnypruu

WNudopmarrka 1 HHGOPMALIMOHHBIE TEXHOJIOTUU

OCHOBBI METAIITYPrU4€CKOr0 IPOU3BOACTBA

AHanus 4yucioBoi HHPopMaIuu

IlonroroBka pya K JOMEHHOM IJIaBKE

[IpousBoacTBO Uyryna

Marematuka

VY4yebHas - 03HaKOMUTENbHAs IPAKTHKA

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYeHUS U CHUIUTNH/TIPAKTHK:

Hayuno-uccnenosarensckas pabota

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOMN KBaJIM(DUKAIIMOHHOW pabOThI

ITpon3Bo/CcTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPOPECCHOHATIBHBIX YMEHHH M OIbITa
poeCCHOHAIBHON IEeSITETLHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesymbrate oOCBOEHHMS ~AMCUMIUIMHBI  (Monaynsi) «MeToapl — ONTHUMM3ALUN»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT

[TK-3 roTOBHOCTBIO UCTIOIH30BATh PU3NKO-MATEeMAaTUIECKUH ammapaT s pelieHus 3a1ad,
BO3HHKAIOIINUX B X0J1e TPO(PECCHOHATILHOMN e TETHhHOCTH

3HaTh OCHOBBI HH(OPMAIITMOHHBIX TEXHOJIOTUH;

TEXHUYCCKHE U ITPOTrpaMMHBIC CPEACTBA p€aIn3alun I/IH(l)OpMaHI/IOHHBIX
IPOLIECCOB;

cpeacTBa 00pabOTKHU YKCIOBON MHPOpMAIUU

YMers paboTaTh C COBPEMEHHBIMH NPOTPAMMHBIMU CPEICTBAMH pacyeTa;
BBIIIOJIHATH IIPUMEHUTENIBHO IIPOCTHIE TEXHUUECKUE PACYETHI 110
OTHOILIEHHUIO K TEXHOJIOTUYECKHUM IPOLECCAM.

Bnanets HaBbIKaMU pabOThI C COBPEMEHHBIMH NMPOTPAMMHBIMU CPEJICTBAMH pacyeTa
Y COBEPILIEHCTBOBAHUS TEXHOJIOTUUECKHUX MTPOLIECCOB;

METOoJIaMH aHalin3a (PU3NUECKUX SBJICHHUI B TEXHUUYECKUX YCTPOHCTBaX U
cucTeMax




I1K-11 rOTOBHOCTBIO BBISBIATh OOBEKTHI IS YIYUIICHHS B TEXHUKE U TEXHOJIOTHUN

3HaTh OCHOBHBIC METO/IbI HCCIICIOBAHUS, UCIIOIh3yEMbIE B TEXHOJIOTHH;
OCHOBHBIE ITPAaBHJIA HUCCIICIIOBAHUS MPOILIECCOB

Ymertb (bopMyITHPOBATH OTPAaHUYCHUS U TIPEICIIOB YIIPABISIEMOCTH OTACIBHBIX
TEXHUYECKUX KOMIIOHEHTOB;
pacrno3HaBaTh 3G (HEeKTUBHOE pelieHrne oT HedP(HEKTUBHOTO

Bnanets HaBBIKaMHU ¥ METOJMKAMHU 00OOIICHHSI PE3yJIbTATOB PEIICHUS,

JKCIIEPUMEHTAIILHON JEATEIbHOCTH;

croco0amMu OIIEHWBAHUS 3HAYMMOCTH U TPAKTHYECKOW MPUTOJHOCTH
[IOJIyYEHHBIX PE3YJIbTATOB;

OCHOBHBIM MHCTPYMEHTAPHUEM PEILIECHUS TEXHUYECKUX 3a]1a4 B CUCTEME
JIEKTPOHHBIX TAOJIMI] C UCIIOJIb30BaHUEM BKIIAAKH «IlouCK perieHus»




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 34,95 akan. 4acos:
— ayauTopHas — 34 akaj. 4acos;

— BHeaynutopHas — 0,95 akaz. yacos

— caMmocrosTenbHas pabora — 73,05 akan. 4acos;

dDopMa aTrrecTaluu - 3a4cT

AynuropHas s
o | xouraxrHas pabota E = ®dopma Tekymero
S B
= o] U KOHTPOJIS
Pasnen/ Tema 3 (B axaj. yacax) == A N p Kon
2 & © | CaMOCTOSITENILHOM | ycIieBaeMOCTH U
JHCIUTUIAHE 5 S ., | xomnerenun
@) g £ paboThl MPOMEXYTOYHOH
nab. | mpakr. | 3 Q& ATTeCTALMH
Jlek. I I
3aH. 3aH. | O &
1. Ontumusanus. OCHOBHBIC
TOHSITUS] 1 TEPMHUHBI
1.1 Ponp onTuMH3anuu
TEXHOJIOTHYECKUX Uzyyenue
IPOLIECCOB B 05 5 TEOPETUIECKOr0 VYernsiii onpoc | IIK-3, ITK-11
HAayYHO-TEXHHIECKOM Marepuana
nporpecce
1.2 [TapameTpuueckas u Hsyserue
) pametp 0,5 5 TEOPETUIECKOTO YcTHBIN orpoc TIK-3, I[IK-11
CTPYKTYpHAast ONITHMH3aLH
Marepuaia
HWroro no pazneny 1 10
2. JIuneitnoe
[IDOrDAMMHUDOBAHHE
[onck
2.1 Knaccuueckue 3a1aun B —
JIMHENHOT 0 1 4 | VYernsiii onpoc | IIK-3, ITK-11
UH(OPMAIHH 10
MPOrPaMMHUPOBAHHS .
3aJlaHHOI TeMe
2.2 I'pacmueckuii meton Beinonnenue Boimonnenue
pelieHus 3a1a4 2 2 10 MIPAKTUYECKUAX KOHTPOJIBHOM TIK-3, ITK-11
ONTHMU3ALUH 6 pabot pabotsr Nel
2.3 TpancnopTHas 3ajaya. Beimonnenune
Mertoz aereBoi 4 6/21 10 MIPAKTUYECKUX YcTHBIN onpoc TIK-3, T[IK-11
MPOAYKIMA pabot
2 4 TraHcIoDTHAS 3a1aua Brinmonnenne Brimonnenue
1P P Aata. 2 421 | 10 MIPAKTUYECKUX KOHTPOJIbHOM IK-3, [1IK-11
Merto[ MOTEHINATIOB
pabot pabotsr Ne2
Wroro no pazneny 9 12/41 | 34
3. Henunelinoe
MPOrpaMMHUPOBAHHE
[onck
3.1 3agaun HeNMMHEHHOTO OTIOJTHUTEEHON .
a 1 4 A VYceTHbli onpoc TK-3, I1K-11
MPOTPaMMHPOBAHHS UH(OPMAIHH TT0
3aJJaHHON TeMe
3.2 MeTopl 6e3ycaoBHON
ONTUMH3ALNU QYHKIUH 6 Brmonsenue
y 2 2/11 8 MIPAKTUYECKUX VYernenii onpoc | TIK-3, TIK-11
HECKOJIbKIX HE3aBHCUMBIX
pabot
MIePEMEHHBIX
3.3 MeTozp! HeNMHEHHOTO Brinmonnenne Brimonnenue
IPOrPaMMHUPOBAHUS NIPU 2 3/11 8 MIPAKTUYECKUX KOHTPOJIBHOH IK-3, TIK-11
HAJIMYMHU OTPAaHUYCHUI pabot paboTsr Ne3
Uroro no pazaeny 5 521 | 20

4. Jlunamudeckoe
IPOTPaMMHUPOBAHUE




ITouck
4.1 MeTo AMHAMUYECKOTO 1 4 JTOTIOJHUTEIbHON Verunit onpoc TK-3, TIK-11
POrpaMMHUPOBAHHS nHpoOpMaIUH 10
3a/TaHHOU TeMe
ITouck
4.2 Tpurun 1 5,05 JIOTOMRHUTCIBHOM | g7y 1y ompoc | TIK-3, TIK-11
ONTHMAaJIbHOCTH nHpoOpMaIIH 10
3a/TaHHOU TeMe
HUroro no pazaeny 2 9,05
Hroro 3a cemecTp 17 17/61 | 73,05 3a4éT
HToro mo quCHUILIMHE 17 17/61 | 73,05 3a4eT TIK-3,I11K-11




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOTUH B NPENOJABAaHUU JUCHUIUTUHBI «METOIbl ONTUMHU3AIMH»
UCMONB3YIOTCSl KaK TPaJULMOHHAs M MOJYJIbHO-KOMIIETEHTHOCTHAsi TEXHOJOIMH, TaK U
TEXHOJIOTUS TPOOJIEMHOTO U MHTEPAKTHBHOTO OOYUCHHS.

C penplo peanu3aluyd KOMIIETEHTHOCTHOIO IOAXO0JAa, a Takke (OPMHUPOBAHUSA U
pa3BUTUS IPO(PECCHOHATIBHBIX HABBIKOB OOYYAIONIMXCS PEANN3YIOTCS CIEYIOIIUE CPEeICTBa,
Croco0bl U OpraHU3allMOHHbIC MEPOIIPUATHS:

U3Y4YEHHE TEOPETHUYECKOro MaTepuana JUCLUIUIMHBI Ha JIEKIUSAX C HMCIOJIb30BAaHUEM
KOMITbIOTEPHBIX TEXHOJIOTUH;

CaMOCTOSITEJIbHOE ~ M3Y4YEHHE  TEOPETUYECKOr0  Marepuajga  JUCHUIUIMHBI  C
UCIIOJIb30BAHUEM METOANYECKHUX Pa3padOTOK, CleuaIbHOW Y4eOHOM U Hay4yHOU JINTepaTyphl;

dopmupoBaHre ¥ pa3BUTHE NPOPECCHOHATBHBIX HABBIKOB OOYyYalOIUXCS Ha
HPAaKTUYECKHUX 3aHATHUIX.

K WHTEpakTHBHBIM METOJIaM, HCIIOJIb3YeMbIM NpPU HM3YYEHUH IUCUUIUIMHBI «MeTobl
ONTUMU3ALMHUY», OTHOCATCS: UCIOJIb30BaHUE NPOOJIEMHBIX METOJOB HM3JIOKEHHUS MaTepuaia c
NPUMEHEHHEM SBPHCTHYECKUX TPUEMOB (CO3/1aHUE NPOOJEMHBIX CHUTYallMd M Jp.); a TakkKe
CO3J1aHUE 3JICKTPOHHBIX MPOJYKTOB (IIpE3eHTALIU).

Ha 3amsaTusax  nesnecooOpasHO — MCHOIB30BATh — TEXHOJOTUK  KOJJIEKTMBHOIO
B3aMMOO0OYYEHUs, COBMELIas €€ ¢ TeXHOoJIoruei npodiaemuoro o0yuenus. I1pu sTom HeoOxoaumMo
MOBBIINIATH MTO3HABATENBHYIO aKTUBHOCTh CTYJEHTOB, OPTaHU3Ysl CAMOCTOSTENBHYIO paboTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Jlekumu mpoxomsAT Kak (GopmMe HMHPOPMANMOHHBIX JIEKIMH, Tak W B (opme
JEeKIMH-KOHCYJIbTAllMM, TJle TEOPEeTHUECKUI MaTepuan 3apaHee BblIaeTcs OOydyarolMMes AJs
CaMOCTOSITENIbHOTO W3Y4YEeHUs], JJI MOJATOTOBKH BOIPOCOB JIEKTOPY, TaKUM 00pa3zoM, JIEKIUs
IPOXOJUT 10 TUILY BOIIPOCHI-OTBETHI-IUCKYCcCcUs. IHOT1a TeKIIMH IPOXOIAT B BUJE POOIEMHOM
JIEKIIMU C OCBELIEHUEM PA3JINYHBIX HAYYHBIX ITOAX0/I0B K [TOCTABIEHHOW Mpolieme.

B u3n0XeHWH JEKIMOHHOTO MaTepuajia M IpU TPOBEICHUM NPAKTUYECKUX 3aHATUH
IpPENoiaraeTcsi Mepexos] OT PenpoaAyKTHUBHBIX METOJIOB OOyYeHMs K YaCTUYHO-TIOMCKOBBIM U
UCCIIEI0BATEIbCKUM METO/aM, Pa3BUBAIOIUM JIOTHYECKOE, TEOPETUUECKOE MBIIIJICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabl0 BO3MOXKHO
MCIIOJIb30BaHUE METO/I0B BPUCTHUECKHUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3TOBOM aTaku).

B xope 3aHsaTHii IpennonaraeTcs UCHOIb30BaHUE KOMIUIEKCa HHHOBAIMOHHBIX METO/10B
AaKTHBHOI'O 00Y4YEHHUsI CTYJEHTOB, BKIIOYAIOIIEro B ce0sl:

- co3laHue NpOOJEeMHBIX CUTyallMii C MOKa3aTeIbHBIM pElIeHHEM MPOOIEeMBI
Iperno/iaBaTeseM;

- CaMOCTOSATENbHYI0 TIOMCKOBYIO JI€SITEIbHOCTh B pEIIEHUH YYEOHBIX IpooiieMm,
HalpaBJIIEMYIO IIPENoaBaTeeM;

- CAMOCTOSITENIbHOE pelleHre Mpo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanm3anuss WHHOBAaIlMOHHBIX METOJIOB OOYYEHHS BO3MOXKHA C HCIOJIH30BAHUEM
CJIEAYIOIIMX TPHEMOB:

- MHCTPYKTAX CTYJEHTOB MO COCTaBIEHUIO TAOJUIl, cXeM, I'paUKOB C MPOBEIECHUEM
MOCJEIYIOLIEro UX aHaIN3a;

- TMpUMEHEHHE pPEeKOMEHJAlMi 10 COCTaBJICHHI0 TE3UCOB M KOHCIEKTOB IO
IPOYHUTAHHOMY MaTepuay;

- pacKphITHE TpenojaBaTejeM NPUYMH M XapaKTepa HeyAad, BCTPEYAIOUIMXCS IPH
peLeHnn npooIeM;

- IEMOHCTpALUs aTbTEPHATUBHBIX IIOJIX0/I0B K PEIIEHUI0 KOHKPETHON MPOOIIEMBI;

- QaHAJIM3 MTOJyYCHHBIX PE3yIbTATOB U OTHICKAHHUE IPAHUI] UX IPUMEHUMOCTH;



- ICTIOJIB30BAHUE 3aJIAHUH IS CAMOCTOSITETLHOM paOOThI C M30BITOYHBIMU TAHHBIMHU.

[Ipu mpoBeeHNH MPAKTUUECKUX 3aHATHI HEOOXOUMO LieJIeHAPaBIEHHO EPEXOIUTh OT
PEIPOAYKTUBHBIX METOJIOB OOYYCHUS K YaCTUIHO-TIOMCKOBBIM M UCCIICJIOBATEILCKUM METOJaM,
pa3BuBasi JIOTUYECKOE MBIIUICHHE, yYMEHHE apryMEeHTHpPOBaTb M OTCTauBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOH 1eapi0 BO3MOKHO HCIOJB30BaHUE KaK TPAJAUIIMOHHOW, TakK
po0JIEMHOI U UHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOIOTHIA.

[Ipn mpoBeneHUU 3aKITIOYUTEIHLHOTO KOHTPOJS HEOOXOAWMO BBISBHTH CTCIICHb
MPaBUIBHOCTH, 00beMa, ITyOUHBI 3HAHUI, YMEHHI, HABBIKOB, MTOJIYY€HHBIX ITPU U3YUYEHUHU Kypca
Hapsy C BBISIBIICHUEM CTEIIEHU CAMOCTOSATEIbHOCTH B TPUMEHEHUH MMOJTYy4YE€HHBIX 3HAHU.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yarOIIMXCst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Metoapl ontumuszanuu: YuebHoe nocobue / A.B. Arrerkos, B.C. 3apyoun, A.H.
Kanartaukos. - Mocksa : U1 PUOP: HULL Uudpa-M, 2013. - 270 c.: wir.; 60x90 1/16. - (Bsiciiee
obpasoBanue: bakamaBpuar). (meperier) ISBN 978-5-369-01037-2 - TekcT : 3JMeKTpOHHBIN. -
URL.: https://new.znanium.com/catalog/product/350985

2. MeToipl onTUMHU3aIHK: Y4eOHOe MOcCoOue I KYpCaHTOB, CTYICHTOB U CIIyIIaTenei /
ba6enpime C.B. - XKenesnoropck: ®I'bOY BO CIICA I'TIC MUYC Poccun, 2017. - 122 c. -
Tekcer : anexktponnsiid. - URL: https://new.znanium.com/catalog/product/912642

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Ilpuknamaele 3aa4l ONTHMHU3AUK. MoJenu, MeToIbl, anropuTMsel: I[lpakTndyeckoe
noco6ue / Crpyuenkos B.U. - Mocksa :COJIOH-IIp., 2016. - 314 c.: ISBN 978-5-91359-191-3 -
Tekcr : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/905033

2. COOpHHK 3aj7]ay IO TEOPUH BEPOSITHOCTEH, MaTeMaTHYECKONW CTAaTHUCTUKE U METOAaM
ontumusaimi : yuaeo. mocoobue / A.I'. BerukoB. — Mocksa : ®opym : UTHOPA-M, 2019. — 192 c.
— (Cpennee mpodeccuoHanbHoe oOpa3oBanue). - Tekct | saexTpoHHbli. - URL:
https://new.znanium.com/catalog/product/961820

3. [NanTenees, A. B. Meroas! ontumuzanuu. [Ipaktudeckuii kypc: yuebHOe mocodue ¢
MyJIbTHMEINA CONMPOBOXKACHUEM [DnekTponHusiii pecypc] / A. B. Ilanrtenees, T. A. JleroBa. -
Mocksa : Jloroc, 2011. - 424 c: un. (HoBas yHuBepcuterckas Oubmmoreka). - ISBN
978-5-98704-540-4. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/469213

B) MeTonuyeckue ykazaHus:

1 «3agaun onTUMHU3AIMKM B METAJUIYPrUM». MeToInYecKue yKa3aHUs K MPaKTHYECKUM
paboram 1o mucnHIUIHHE «METOIBl ONTUMH3AIMH» JJIs OO0YJaroIIuXCs IO HAIPaBICHHIO
22.03.02 «Meramnyprusi» AHEBHOM U 3a04HOM (opMm oOyueHus: Maruutoropck: W3n-Bo
Marnutoropck. roc. TexH. yH-ta uM. I'. 1. Hocosa, 2017. 26 c.


https://new.znanium.com/catalog/product/350985
https://new.znanium.com/catalog/product/912642
https://new.znanium.com/catalog/product/905033
https://new.znanium.com/catalog/product/961820
https://new.znanium.com/catalog/product/469213

r) [Iporpammuoe obecneuenue u Unrepuer-pecypceni:

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional

FAR Manager CcB00OOTHO pactpoctpansemoe [10 0eccpovHO

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMBI

HazBanue kypca

CchUIKa

HanmmonanpHas
WH()OPMAMOHHO-aHAIUTHYECKAsT CUCTEMa —
Poccuiickuii HMHAEKC HAYYHOI'O ITMTHPOBAHUS

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

ITouckoBas cuctema Axagemus Google (Google
Scholar)

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

Wudopmanmonnas cuctema - EnuHOe OKHO
J0CTyIa K HH(GOpMaMOHHBIM pecypcam

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

denepalibHOE TOCYIAPCTBEHHOE OFOJDKETHOE
YUPEKICHUE «DenepanbHbIi UHCTUTYT
TPOMBIIIJICHHONW COOCTBCHHOCTHY

URL: http://www1.fips.ru /



http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUHN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, INepeJadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayAuTOpus I IPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

TEXHUYECKMMHU CPEICTBAMU OOYUYEHMsl, CIYXALlUMH JUIsl MPEACTaBICHUS y4eOHOW -
TEXHUYECKUMU CPEJCTBAMHU OOYUESHHSI, CYKALIMMHU JUISI IPEICTaBIeHUsS y4eOHOW nH(popMauu
O0NBIIONH ayAUTOPUM: MYJIbTUMEIUMHBIMM CPEACTBAa XpAaHEHUs, NEepeAayd U INpeICTaBICHUsS
yueOHOI nHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTOpUs Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTECTALIN OCHAIIIECHA!

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

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. ITomerieHue 7151 CaMOCTOATENIBHOM pabOThl OCHALIEHO:

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

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHs W TNPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHAILEHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu sl XpaHEeHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMM U MaTEpPUAJIOB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

Bompocsl anst camMOnpoBepKM TPEACTAaBICHB B BHJIE IPAKTUKO-OPHUEHTHPOBAHHBIX
3aI[aHPIﬁ AJI1 BBIIIOJIHCHUEC PACYCTOB 110 HNPUMCHCHHIO MCETOJO0B OITHUMHU3ALUK OJId OLCHKH
UCIIOJIb30BAHUSl IIPOM3BOACTBEHHBIX M TEXHOJIOTHUECKHX JAHHBIX. TakKe BOMPOCH JUIS
CaMOIIPOBEPKHU MPEICTABICHBI TEOPETHUECKUMU BOIIPOCAMHU, TPEOYIOIINE pa3BEPHYTOrO YCTHOTO
OTBETa, MO3BOJIIONIME NPOBEPHTH YPOBEHb YCBOCHUS 3HAHWH M OCBOGHHS OOLIIMX WU
po(hecCHOHANTLHBIX KOMIICTCHIIUN IO TUCIUTLINHE.

[To nquctumrae «MeTobl ONTHUMHU3AINNY IPEAYCMOTPEHA ayJUTOPHAst U BHEAYAUTOPHAS
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCsl.

AynuTopHas caMmoCTOsITeNbHas paboTa CTYIEHTOB INpeArnojaraeT pelIeHHe 3ajgad Ha
MMPAKTUYCCKUX 3aHATUAX.

Bompocsl anst camMOnpoBepKM TPEACTaBICHB B BHJE IPAKTUKO-OPUEHTHUPOBAHHBIX
33,IlaHHI71 JJI1 BBIIIOJIHCHUE PACUYCTOB IO MPUMCHCHHUIO MCTOAOB OINTHUMH3ALWUH IJId OLICHKU
UCIIOJIb30BAHUS TMPOM3BOACTBEHHBIX M TEXHOJIOTHUECKHX JAHHBIX. TakKe BOMPOCH JUIS
CaMOIIPOBEPKHU MPE/ICTABICHBI TEOPETHUECKUMHU BOIIPOCAMHU, TPEOYIOIIHE pa3BEPHYTOrO YCTHOTO
OTBETa, MO3BOJIOUINE MPOBEPUTH YPOBEHb YCBOCHHS 3HAHWUM ¥ OCBOGHHS OOLIMX |
PO ECCUOHAIBHBIX KOMIETEHIIUHN 10 TUCIUTUINHE.

[To nucrumnmae «MeTobl ONTUMHU3ALUNY MPEAYCMOTPEHA ayJUTOPHAs M BHEAYIUTOpPHAS
camocTosTeNIbHas padoTa 00yJaromuxcs.

AynuropHasi caMocTosITeNbHas paboTa CTYIEHTOB MPEANoiaraeT pereHne KOHTPOIbHBIX
3a7la4 Ha MPAKTUYCCKUX 3aHATUAX.

le/lMepH])Ie BOIIPOCKHI IJIA YCTHOI'O OIpoca 1nmo u3y4yacMbIiM TEMaM

ITonsiTHE «ONTUMANIBHBINY», KPUTEPUNA ONTUMAJIBHOCTH.

[Tpunun BeIOOpa KpUTEPHUS ONITUMATIBHOCTH.

Urto Takoe 1eneBast PyHKITUS.

Yro Takoe mapaMeTpuiecKas OnTUMHU3ALIMSL.

JlaTp ompenenenue CTpyKTypHOH ONTUMH3AIIHH.

OOBsACHUTD HEOOXOIUMOCTh ONTUMHU3ALIUU TEXHOJIOTHYECKUX TPOLIECCOB.

[ToHATHS TOKATFHOTO U TII00ATHHOTO ONTHMYMA.

CraHapTHBIN BUJT 33]a41 ONTUMU3AIIHH.

Jlenenue 3a7a4 ONTUMH3AINN B 3aBUCHMOCTH OT BU/Ia YPAaBHEHUH 3a1al0IITHX

OTPaHUYEHUS U LENEBYIO (PYHKIHIO.

10. INoHsATHE OTpaHUYCHUH TIPU PEIICHUH 3a]1a91 OTITUMH3AIIHH.

11. IlpuBecTu MpUMepHl HATTMYUS OTPAaHUYEHUH MTPU PELICHUHN 3a7a4il ONTHUMHU3ALUN
TEXHOJIOTHYECKOT0 IIpolecca.

12. Porp ¥ MecTO MaTeMaTW4YeCKOHM MOJEeNd TMpU ONTUMH3ALMU POU3BOJICTBEHHBIX
MPOLIECCOB.

13. 3apanue orpanuueHui (ycnoBuil) BBeIeHHEM OaphepHOU, mTpadHON HYHKIUH.

14. I'paduueckuit MeTO IMHEHHOTO MPOTPAMMUPOBAHHUSL.

15. TpancnopTHas 3a/1a4a JMHEHHOTO porpaMMupoBanus. [Toatue u crnocoObl penieHus.

16. MeToasl HETMHEHHON ONTUMHU3AIIHAH.

17. Ponb 1 MecTO MaTeMaTHYecKOi MO MPH ONTUMHU3ALUH TPOU3BOICTBEHHBIX
MPOLIECCOB.

18. I'padpuueckuiit MeTO ] TMHEHHOTO MTPOrPAaMMHUPOBAHUSI.

19. CuMrIuiekc METO 1 JIMHEHHOTO MPOrPaMMHUPOBAHUS

20. TpancrnopTHas 3aa4a JMHEHHOTO porpaMMupoBanus. [lonatue u crocoObl penieHus.

21. Ilenecoobpa3HOCTh BHIOOPA c€0ECTOMMOCTH KOHEYHOM MPOAYKIIMH B KAYECTBE KPUTEPUS
ONTUMU3AIMHA MHOTOMIAPAMETPUIECKUX CUCTEM

22. TloHATHUS TOKAIBHOTO U TII00ATBFHOTO ONITUMYMA.

©CoNo~wWNE



23. CrannapTHBIN BUJ 3a/1a4M ONITUMU3AIUH.

24. MeToapl HEJIMHENHON ONTUMU3ALINH.

25. OTiinymst 6e3yCIIOBHOW U YCIIOBHON ONTUMH3AIMU. J[oTyCTUMOCTD perieHus 3a1a4 ¢
OTPaHUYEHUSIMH METOJaMHU O€3yCIIOBHOW ONTUMHU3AIIIH.

IIpumepHbIe 3aaHUA IS IPAKTHYECKUX padoT
1. HccrnenoBaHnue npoleccoB C UCIIOJIB30BAHUEM METOJI0B JIMHEMHOTO TPOrpaMMHUPOBAHHUS.
CocTaBUTh IUIaH IIOCTaBKM CTajd OT TpPeX KHUCIOPOAHbIX KoHBepTepoB msitu MHIJI3 ¢
MUHUMU3AIMEH O0IIell CTOMMOCTH TIEPEBO30K IS CIEAYIONUX YCIOBUI: KOHBEPTEPHI
BBITUIABJISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 xoBme# co cranbro. st MHJI3 tpebyercs,
cootBeTcTBeHHO, 15, 17, 9, 12 u 10 koBuiei cranu B cyTku. CTOMMOCTb MEPEBO3KU OJTHOTO
KOBIIIA CO CTaJIbI0  OT KoHBepTepa k MHJI3 npencraBiens B Tabiuiie.

[MocraBmmkn [Torpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

2. VccnenoBaHue apaMeTpoB Pa3IMBKU CTAIN HA TOJIIIMHY CJIOSI 3aTBEPAEBLIET0 METalla Ha
BbIXO/ie U3 Kpuctamnuzaropa MHJI3. Paccunrath ckopocTh BeITArMBaHus 3arotoBku u3 MHJI3
Ui obecrieyeHus: 0e3aBapuilHON pa3IMBKH CTAIH

Bapuanr 1 2 3 4 5)

Mapka cranu 0912C 14XCHJI 9XBI' 6XB2C 08I0

Bericora 1,0 1,05 11 1,15 1,2
KpHUCTaLIN3aTOPA,
M

Ceuenue 270*1800 150*1500 300*1800 250*1500 200*2000
KpHCTAJUIN3aToPa,
MM

Temneparypa 1540 1540 1540 1540 1540
MeTaJuia B
POMEKYTOUHOM
KOBIIIC, °c

Benmnunna 0,09 0,095 0,10 0,105 0,11
HEJI0IHBA
MeTajuia na
BEPXHEr0  Kpas
KPHUCTaIIN3aTopa,
M

3. HccnenoBaTs XUMHYECKHAN COCTAB HCXOIHOTO CHIPHSI HA BO3MOYKHOCTD BBITUTABKU M3 HETO
yyryHa mapku [1BK

Bapuanr Xumnueckuit cocras XXPC, %

Fe FeO | MnO |S P,Os | SiO; | Al,O3 | CaO | MgO
1 56 105 | 05 | 082 | 0,62 | 96 12 | 512 13
2 55 102 | 03 | 008 | 0,09 | 25 | 105 | 6.2 4,2
3 59 123 | 05 11 | 054 | 284 | 533 | 3,8 1,26
4 61 2,1 06 | 009 012 | 25 | 032 | 08 01
5 60 926 | 01 | 006 | 014 | 26 | 018 | 27 0,2

IIpumepHBIe KOHTPOJIBLHBIE PA00THI



KonTposbnass  paGora Nel  «Pemenue 3agady  ONTUMM3aLUM  JIMHEWHOTO
IPOrpaMMHUPOBaHUS IPahUUECKUM METOIAOM
[TonoOpate uraTypy U3 NpeyioKEHHBIX HUXKE J1JIs JIETUPOBAHUS CTAIU C LIETIbI0 00ecneueHNs
HOJIy4EHUs 3aJJaHHOTO COJIepKaHUs MapraHiia U KpeMHUs B MEeTaJUIe ¢ MUHUMM3aluel 3aTpar Ha

JIETUPOBAHUE
Tabmmma 1 — XuMU4ecKuil COCTaB M CTOUMOCTbD JIMTATYP IS JISTHPOBAHUS CIIEIICTaICH
Jlurarypa Coneprxanue B aratype, % CTOMMOCTb JIUTaTyphl

Mn™" Si™" ye/T

JI1 60 30 1200
JI2 40 50 1400
JI3 50 20 900
J14 30 10 500
JIS 40 40 1200
J16 50 10 700
J7 50 50 1500
JI8 30 60 1500
JI9 90 10 1100
JI10 20 60 1400
JI11 70 20 1100
JI12 30 50 1300
JI13 60 10 800
JI14 20 50 1200
JI15 30 70 1700
JI16 10 40 900
JI17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200
J120 50 30 1100

Tabnuna 2 - ConepkaHue Mapraiiia 1 KpeMHHUsSI B TOTOBOM CTaJu (110 BapHaHTaM):
Ne Bapuanra [Mn] [Si] EmkocTh koBIIA, T

1 7 10 100

2 6 2 100

3 4 1 100

4 3 9 100

5 2 5 150

6 1 4 150

7 9 3 150

8 8 1 150

9 10 6 175
10 6 9 175
11 1 8 175
12 4 8 175
13 3 5 200
14 5 3 200
15 5 10 200
16 12 10 200
17 10 5} 300
18 2 4 300
19 3 3 300
20 2 10 370
21 10 2 370




KonTpouabsnas padora Ne2 «JIuHeliHOe TporpaMMHUpOBaHHEY

4. HccnenoBaHue MPOILECCOB C UCTIOIB30BAHUEM METO/I0B JIMHEHHOTO MPOTPaMMHUPOBAHUS.
CocTaBUTh IUIaH IIOCTABKM CTajd OT TpPeX KHUCIOPOJAHbIX KoHBepTepoB msitu MHIJI3 ¢
MUHUMU3AIMEH OO0IIell CTOMMOCTH TIEPEBO30K IS CIEAYIOMUX YCIOBUH: KOHBEPTEPHI
BBITUIABJISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 xoBme#t co cranbro. st MHJI3 Tpebyercs,
cootBeTcTBeHHO, 15, 17, 9, 12 u 10 koBuieit cranu B cyTku. CTOMMOCTb MEPEBO3KU OJTHOTO
KOBIIIA CO CTAJIbI0  OT KoHBepTepa k MHJI3 npencraBiens B Tabiuiie.

[MocTaBimuku ITorpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

5. UccnenoBanue mpoieccoB € MCMOIB30BAHHEM  METOJIOB JIMHEHHOTO MPOrpaMMHUPOBAHUSI.
CocTaBuUTh IUJIaH MOCTAaBKM CTald OT TpeX KHUCIOPOAHBIX KOHBepTepoB msitu MHII3 ¢
MUHHUMH3AIMENH OOIIed CTOMMOCTH TIEPEBO30K [UJIS CIENYIOUIUX YCIOBUM: KOHBEPTEPHI
BBITIABIISIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBueii co cransio. s MHJI3 Tpebyercs,
cootBercTBeHHO, 20, 23, 18, 15, 21 koBma ctanu B cyTku. CTOMMOCTh MEPEBO3KU OJHOTO
KOBIIIA CO CTAJIbI0  OT KoHBepTepa k MHJI3 npencraBiieHs! B TabiuIie.

[TocTaBiuku [Torpeburenun
1 2 3 4 5
1 2 . 3 0 1
2 5 1 4 2 1
3 4 2 6 1 3

6. MccnenoBanue napaMeTpoB pa3IMBKY CTAJM Ha TONIIMHY CJIOS 3aTBEPAEBIIET0 MeTalla Ha
BbIXOZ€ U3 Kpuctayusaropa MHJI3. Paccunrats ckopocTs BeITArMBanus 3arotosku n3 MHJI3
Ui o0ecrieueHus Oe3aBapuiHON pa3IMBKU CTaIN

KonTposbnas padora Ne3 «MeToabl HENMMHEHHOTO TPOTrPAMMHUPOBAHUS

1. HccnenoBarh (GyHKIMIO METOIOM 30JI0TOr0 ceuerns. Mccnenoars GyHkmmio 4x%-16x+8 Ha
HajMuue dkcrpemyMa. OnpenennTs MHTEpBall, COAEpKAIMi MUHUMYM Ha oTpe3ke [-17;16] ¢
TOYHOCTBIO €=1.

2. MccnenoBaTh (YHKIHIO METOZOM 30J10TOTO ceuenns. MccmenoBars GyHkimio x°+10x-5 Ha
Hanuuyue skcrpemyma. OnpeaenuTs HHTEpPBaJ, COAEpKalllui MUHUMYM Ha oTpeske [-12;21] ¢
TOYHOCTBIO £=1.

3. MHccrmenoBaTh (YHKIMIO MeTOmoM muxotommn. Mccmenosath (yHKmmio — x>-2x+9 Ha
Hanuuue sKcTpeMyma. OnpenesnnTy UHTEpBall, COEP KAl MUHUMYM Ha oTpeske [-19:4] ¢
TOYHOCTBHIO €=1.

Vccnenoath (yHkimio MerogoM dubonayun. Mccnenosars GpyHKImio 3x%-18x+2 Ha Hanmudme

skcTpemymMa. OnpenenuTs HHTEpBai, CoAepKaluii MUHUMYM Ha oTpeske [-13;10] ¢ TouHOoCThIO

e=1



ITPUJIOKEHHUE 2

7 OueHO4YHbIE CPeICTBA ISl IPOBEeHUsI POMEKYTOYHOM aTTecTAllun
a) [Inanupyemslie pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIs IPOBEACHUS MPOMEKYTOUHON aTTECTALIUU:

CTpyKTypHBI
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEeACTBA
KOMIETEHINH
[1K-3 - rOTOBHOCTBIO UCIIOJIB30BATh (DU3UKO-MAaTEMaTHUECKUI anmnapar Jis pelieHus 3a7a4, BOZHUKAIOIIUX B X0/1€ TPO(heCCHOHATbHON AesITeIbHOCTU
3HaTh —  OCHOBBI undopmarmonnsx | 1. IlonATHe «onTHMaNbHEINY, KPUTEPUH ONTHMAIBHOCTH.
TEXHOJIOTHII; 2. Ilpunuun BeIOOpa KpUTEPHS ONTUMAIEHOCTH.
—  TexHWMYeckme M mporpammuele | 3. UTO Takoe nenesas GpyHKmsL.
cpesncTBa peanuzanun 4. TloHsATHA TOKATBHOTO U II100aJFHOTO ONTHMYMA.
HHQ)OpMaHI/IOHHHX HpoueccoB; 5. CTaH,I[apTHHﬁ BHU/JI 3a1a4X OIITUMU3ALINHA.
— cpexgcTBa  0OpaGOTKH  UHCIIOBOIL 6. JleneHue 3ama4 ONTUMH3AIUU B 3aBUCHMOCTH OT BHJIa YPAaBHEHUH 3aJar0IIHX
HHPOPMALHH OTpaHUYEHUS U LIENEBYIO (QYHKIIHIO.
YmMmers — paborarh c coBpemennbiMy | 1. MccnenoBare XMMHYECKHI COCTaB MCXOHOTO ChIPbS HA BO3MOKHOCTD BBIIIIABKU U3 HETO
MPOTrPaMMHBIMHA cpencrBamu | 9yryHa mapku IIBK
pacdera; Bapuant Xumnuaeckuit cocras XKPC, %
—  BBINIOJIHATH MIPUMEHHUTETHHO Fe FeEO | MnO |S P,Os | SiO, | Al,O; | CaO | MgO
MPOCThIE TEXHUYECKUE pacueThl 1o || 1 56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3
OTHOIIEHUIO K TEXHOJIOTHYECKUM
MPOLIECCAM.
Bnanets —  HaBBIKAMU padoTHI ¢ | UccrnenoBath BiusiHue mapaMeTpOB PAa3IMBKU CTAJIM HA TOJIIUHY CJIOS 3aTBEPACBIIETO
COBPEMEHHLIMU  IPOrpaMMHBLIMU | METaJlIa Ha BbIX0Jie U3 KpuctaumiaTopa MHJI3. PaccunTarh CKOpOCTh BBITATHBAHUS
CpeacTBaMu pacuera u | 3aroroBku n3 MHJI3 anst oGecrieuenrs 6e3aBapuitHON pa3iMBKH CTaIN
COBEPIIICHCTBOBAHUS BapuanT 1 2 3 4 5
TEXHONOTMYCCKUX HPOLECCOB, Mapka crau 0912C 14XCH/I 9XBI' 6XB2C 0810
— MeTOJIaMUI/I aHanm3a (HU3NIECKUX BricoTa 10 1.05 11 115 12
ABNEHHH B TEXHHYECKHX || wnperammsaropa,
YCTPOMCTBAX U CUCTEMAX M
Ceuenue 270*1800 150*1500 300*1800 250*%1500 200*%2000
KPUCTAJIIN3aTOPa,




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

MM

Temneparypa 1540 1540 1540 1540 1540

MeTajuia B
HpOMe)KO}'TOLIHOM
koBme, C

Benmuuuna 0,09 0,095 0,10 0,105 0,11
HEJ0JINBA

MeTajuia na
BEPXHEro  Kpas
KPHUCTAITU3aTOPa,

M

[1K-11 - roroBH

OCTBIO BBIBISITH OOBEKTHI JJI yIIydIICHHUS B TCXHUKE U TCXHOJIOTHHN ‘

3HaTh

OCHOBHBIC MCTOJbI UCCJICAOBAHUA,
HMCIIOJIb3YEMBIC B TCXHOJIOTHUH,
OCHOBHBIC ITpaBUJIa UCCICAOBaHUA
mponeccoB.

1. llenecoo6pa3HocTh BbIOOpa c€6€CTOMMOCTH KOHEUHOM MPOIYKIIUU B KAYECTBE KPUTEPHS
ONTHUMH3ALMN MHOTOIIAPAMETPUYECKUX CUCTEM

2. IToHsITHS TOKAIBHOTO | TNI00ATEHOTO ONTUMYMA.

3. CraHIapTHBIN BHU]T 33]]a91 OTITHMH3AIIHH.

4, MeToapl HETMHENHON ONTUMU3AIIHH.

YMmeTn

(bopMynHpOBaTh OrpaHUYEHUS U
IIPEJIENIOB YIPaBIAEMOCTU
OTACIBbHBIX TEXHUYCCKUX
KOMIIOHEHTOB;
pacno3HaBaTh s¢dexkTuBHOE
penieHue ot HedAp(HEKTUBHOTO;

1. ChopmynrpoBaTh OrpaHUUEHUS , IPEJIEIBl YIIPABIAEMOCTH U LEJNEBYIO (PYHKIUIO TPU
MTOCTAHOBKH 3a/1a4M JIETUPOBAHUSI CTAJIM C UCIIOJIb30BAHUEM JINTATYp.

2. UccnenoBath BIUSTHUE U3MEHEHUS TapaMeTpoOB JoMeHHOTro npotiecca Ha TOII nomeHHOM
w1aBKUu. OOBACHUTD 3P PEKTUBHOCTh MPUHUMAEMBIX PEIICHUH.

Bapuant 27.1 21.2 27.3 27.4 27.5
Pacxong xokca B 475 450 460 455 470
6a30BOM niepuojie, KI/T

[Ipon3BOAUTENTHHOCTD 5500 6000 7500 10000 3000
JOMEHHOM TIe4H, T/CYT

W3mensiemsle | Oasa Ir, | 50 | t;, | 950 Fes | 58,2 | [Mn], | 0,6 | M25, | 82,3




CTpyKTypHBII
AJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpeACTBA

KOMIICTCHIIM U

mapamerpsl | mpoext | Mo/t | 70 | °C | 1000 | XKPC,|[ 56,9 | % [09| % 832

Bnanets —  HaBBIKAMU u metoaukamu | 1. TlocTaBuTh B 00111€M BHJIE 3a/1a9y ONITUMH3AIIMKA PAacXojia TOILIMBA B MPOIECCE
0000m1eHus pe3yIbTaToOB arnomeparui. CopMyInpoBaTh U 3aMUCaTh OTPAHUYCHUS U LEIEBYIO (YHKIIHUIO.
pelIeHsl,  IKCIEPUMEHTAIbHON Br16paTh MeTo penieHus.

JEATENBLHOCTH; 2. TloctaBuTh B 00IIEM BHJE 337a9y ONTUMHU3AIUU Ta30IIPOHUIIAEMOCTH arjOMIUXTHI.

—  crocobamu OLICHUBAHHMS Bri6pars n3mensemsie napameTpbl. ChopMynupoBaTh U 3anucaTh OTpaHUYCHHS U
3HAYMMOCTH ¥ IPAKTHYECKOM neseByro GyHKIu. BeiOpats MeTO pelieHus.
IPUTOHOCTH nonyuennsix | 3. IlocTaButh 3anady onTumusanuu pacxozia GpeppociuiaBoB Ha PaCKUCICHUE |
PE3yJIbTATOB; JerupoBanue craiau B obmeM Buje. CHopMynupoBaTh U 3aMcaTh OTPAaHUYCHHS U

—  OCHOBHBIM MHCTPYMEHTapHEM neneByro GyHKIU0. BeIOpaTh METO perieHus.
peLICHNs TEXHHYECKHX 3amad B |4 B CHCTEMe 3JIEKTPOHHBIX TAOJIHIL C HCIIONB30BAHUEM BKIAAKH «I1OMCK pemieHis
CHCTEME DJICKTPOHHBIX TaGIHI[ C COCTaBUTH MPOrPaMMY ILJIaHA MTOCTABKU CTAIM OT TPEX KUCIOPOIHBIX KOHBEPTEPOB IMATH
UCIIOJIb30BaneM BKIanku «I[1ouck MHJI3 ¢ Muanmu3anmeit 001e CTOMMOCTH IEPEBO30K TSI CIICYIOIINX YCIOBHIA:
peIIeHUS». KOHBEPTEPHI BBIILJIABISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 koBuiel co cranbto. Jis

MHJI3 tpebyetcs, coorBeTcTBeHHO, 15,17,9, 12 1 10 KoBIIEH CTaNM B CYyTKH.
CrouMocTh EpeBO3KH OJHOTO KOBIIIA CO CTallbi0  OT KoHBepTepa k MHJI3 npeacraBneHs

B Ta0HIIE.
[TocraBumku [Torpeburenu
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, MOKA3aTeJIH M KPUTEPUH
OLICHUBAHUSA

[TpoMexyTouHass arrecranus O AUCUUILIMHE «MeToAbl ONTUMHU3ALMNY» MPOBOJUTCS B
dbopMe 3aueTa M 3aKIFOYACTCS B OLICHKE MOJHOTHI BHIMOJIHEHHBIX MPAKTUYECKUX U KOHTPOJIbHBIX
3aJ]aHU B TEYEHUE CEMECTpA.

Iloka3aTesn U KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OILICHKY «3aYTeHO»— 00YYaIOLINIiCS IEMOHCTPUPYET BBICOKUI MIIM CPEIHHUIA YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX OTIEepalusiX, IepeHoce
3HAaHUI 1 YMEHUW HAa HOBbIE, HECTAHIaPTHBIE CUTYALIUH.

— Ha OIICHKY «He 3a4TeHo» (2 6amia) — oOyJyarouuiicss IEMOHCTPUPYET 3HAHHS HE Ooee
20% TeopeTUYeCKOro MaTepuaia, JONMYCKAaeT CYIIECTBEHHbIE OIIMOKHU, HE MOXKET I0Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKU PELLIEHUS IPOCTBIX 3a/1ad.



