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JINCT perncTpanuu H3MeHeHHH U JOIO0IHeHHi

Ne Pazgen PIIJ] Kpatkoe conepxanue Jata, Ne Tloamucs 3aB.
n/m (Momyns) H3MeHEeHHS/ TOTIOTHEHUS MIPOTOKOJIA Kagenpoit
3aceaHus
kadeapsl
1 8 KoppekTupoBka crmcka Nel ot N
JIULIEH3HOHHOTO 00ecIIedeHUs 31.08.2017 /
M
2 3,4,6,7 Koppektuposka padoueit Nel ot N
TIPOrPaMMBbI 31.08.2017 /
1
3 8 KoppekTupoBka crmcka Nel ot N
JHIEH3HOHHOI0 00eCIIeYeH S 04.09.2018 /
—y
4 8 KoppekTupoBka crmcka Nel ot N
JIHTEepaTypsl 04.09.2018 /
M
5 8 KoppekTupoBka crmcka Ne5 ot N
JIMIIEH3HOHHOT'O 00eCTIeYeH A 31.10.2018 /
o «
6 3,4,6,7 KoppektupoBka padoueit L
IIPOTPaMMBI Nel ot /
04.09.2019 v
7 8 AxTyamm3amus yae6Ho- Nel ot J
METOIHYECKOTO H 31.08.2020
HH()OPMAIHOHHOTO =

o0ecredeH s TUCITUIITHHBI




1 Ilesn ocBOEHMSI AUCHMIIJIMHBI

IenssMu ocBOEHMSI NUCUMILIMHBI «UHCIEHHBIE METOIbI» SIBJIAETCS 00ydeHHE CTYIEHTOB
HE0OXOIMMOCTH UCIOJIb30BAaHUS YHUCICHHBIX METOJI0OB TEOPUM U IPAKTUKE BEICHUS JIOMEHHOMU
IUIABKH, CTAJIEIUIABWIBHBIX IIPOLECCOB, KAK OCHOBBI BBICOKOW NPOU3BOAUTEIBHOCTU JOMEHHBIX
IIe4Yei, XOpOILIEro KayecTBa YyryHa U HU3KOTO YAEIBHOIO pacxoja KOKCa Ha €ro BBIIUIABKY IIPU
HEBBICOKOH €ro ce0eCTOMMOCTH COBPEMEHHBIX METOJIOB HAXOXKACHUS HAWIy4llUX BapUaHTOB
paboThI KOMIUIEKCA METAJUTYPTUYECKHUX arperaroB M BEIOOpA IIUXTOBBIX MAaTEPUATIOB.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl
MOAr0TOBKH OaKajiaBpa

JucuuiuinHa «MeTroJpl ONTHMHU3ALMKM» BXOAUT B BAapUATUBHYIO dYacTb Ojoka 1

00pa30BaTebHOI POrpaMMBl.

VYcneniHoe ycBoeHHE MaTepuaa MpearoaraeT 3HaHue CTYA€HTaMH OCHOBHBIX IOJO0XKEHUH
CIIEYIOIIUX JUCLHUIUINH:
— Maremaruka,
—  Hcropus merannypruu /Mcropust TEXHUKH;
— HMudopmatrka 1 nHPOPMALMOHHBIE TEXHOJIOTHH;
—  OCHOBBI METAJUTYPTUYECKOTO IIPOU3BOCTBA;
—  AHanu3 uucnoBoil uH(GopmMaruy / MaTemMaTHuecKasi CTaTUCTHKA B METAJTypIUH.

3HaHus (YMEHMs, BJaJI€HUs), NOJYyYEHHbIE MPU W3YYEHUU NAHHOW IHCUUIUIMHBI OyAyT
HE00XO0/IUMBI IIPU MPOXOXKAECHUU UTOTOBOM rOCYapCTBEHHON aTTECTallMd M IIPU MOJATOTOBKE U
3alllUTe BBITYCKHOM KBaTM(PUKALMOHHON pabOThI.

3. Kommnerenumu oOy4yawinerocsi, (opmupyemMbie B pe3yiabTaTe OCBOCHHS
AUCHUIUIMHBI M IJIAHUPYeMble pPe3yJbTaThl 00y4eHus!

B pesynbTare ocBoeHUs TUCHUIUINHBL «YUCIIEHHBIE METObD» 00yYarOIIUKCs T0JKEH 00a1aTh
CJIEIYIOIIMMH KOMIETEHIUSIMMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs
KOMIIETEHIINH

ITIK-3 - roTOBHOCTBIO MCI0JIL30BATh (PU3MKO-MaTeMaTHYECKHUIl annapar AJs pelieHust
32124, BOSHHKAIOWKX B X0/¢ NPO(hecCHOHAILHOH NeATeJbHOCTH

3HaTh —  OCHOBBI HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— TEXHHMYECKHE U MPOrpaMMHBIE CPEJCTBA pealn3alud MHPOPMALUOHHBIX
IPOLIECCOB,;

— cpeacTBa 00pabOTKH YUCIOBOM HH(OpMauK

YMeTb - paGOTaTB C COBPpEMECHHBIMHU IPOTrPaMMHBIMU CPEACTBAMHA pacyeTa,
— BBbIIIOJIHATH MMPUMCHHUTCIILHO MMPOCTBIC  TCXHUYCCKUC  PACUCTLI oo
OTHOIICHHIO K TEXHOJIOTHYCCKUM MMPOHCCCaM.

Branets — HaBbIKaMHM paboOTBl C COBPEMEHHBIMHM IPOTPAMMHBIMH CpEACTBAMHU
pacyera ¥ COBEPIICHCTBOBAHMS TEXHOJOTMYECKHUX MPOLIECCOB;

— MeToAaMM aHanu3a (U3NYECKUX SABJIEHUN B TEXHHYECKHX YCTPOMCTBaX U
CHUCTEMAX

I1K-11 - roTOBHOCTBHI0 BBISIBJISATH 00bEKTHI ISl YJIYYIIEHUS] B TEXHUKE U TEXHOJIOTHMHU

3HaTh - OCHOBHBIC METOJIbI NCCJICAOBAHUSA, UCIIOJB3YECMBIC B TCXHOJIOTHH,
— OCHOBHBLIC ITpaBHJIa UCCIICHOBAHUSA TPOUCCCOB.

YMeThb - (I)OpMYJ'II/IpOBaTB OrpaHUYCHUS U ITPEACIIOB YIIPABISACMOCTH OTACIIbHBIX




CTpyKTypHBII

9JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIICTCHITUH
TEXHHYSCKHX KOMIIOHEHTOB;
— pacno3HaBath 3G (eKTUBHOE penieHne oT Hed((HEKTUBHOTO;
Braners — HaBbIKAMH M  METOJUKAaMH  OO0OOIIEHHsS  pe3yabTaTOB  pEIICHUS,

DKCIEPUMEHTAJIbHON JEATEIbHOCTH;

crocobaMM OLIEHMBAHHUSA 3HAYUMOCTM U IPAKTUUYECKOH MPUTrOJHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB,;

OCHOBHBIM HMHCTPYMEHTAapUEM pELICHUS TEXHUYECKUX 3a4a4 B CUCTEME
9JIEKTPOHHBIX TaOJIMIL C UCIIOJIb30BaHNEM BKJIAAKH «IlouCK permeHus».




4 CTpyKTYpa U coJepkaHue JUCUUIIIHHbI
OO01mmast TpyI0eMKOCTh JUCIUTIIMHBI COCTABIISACT 3 3a4eTHBIX equHuIbl, 108 akaz. yaco, B TOM 4HcIe:
—  KOHTakTHas pabora — 17 akaj. 4acoB:

— aynurtopHas — 16 akaj. 4yacos;
— BHeayauTOpHas — 1 akaj. 4acoB
—  caMmocTosTenbHas padborta — 87,1 akas. yacos;
—  MOATrOTOBKa K 3a4eTy — 3,9 akaj. yaca
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1 PoJib 4nCIEHHBIX METOJIOB B HAYYHO-
TEXHUYECKOM TIpOrpecce
[Touck nHpOpMaLUU MO TEME TK-3 — 3vg:
1.1 OcHOBHBIE TOHATHS U TEPMHUHBI S5 | - - - 5 «OCHOBHBIE IOHSTHS U TEPMUHBI Otuer MK-11 z >
YHCJICHHBIX METO/I0BY M
[Touck nHpOpMaUH IO TEME [1K-3 — 3yB;
1.2 UaTepnonsmus 51| - - - 5 (bop Otuer YBs
«MHTEepnONIALU» I1K-11 — 3yB;
ITouck nHpoOpManmu 1o Teme
1.3 [Ipumenenwue amnmapara Pop [1K-3 — 3yB;
5| - - - 5 «IIpumenenue anmnapara Otuer
UHTEPIIOJISILIAN [1K-11 — 3yB;
WHTEPIOJISIIAI
HTroro no pasneny - - - 15
2 YncneHHOE WHTETPUPOBAHUE
[Touck nHpoOpManuu 1Mo TEME:!
2.1 Kimaccuyeckue 3ajaui YMCICHHOTO (opman . I1K-3 — 3yB;
51| - - - 15 «Kimaccuueckune 3amaun YUCIEHHOIO VYcrHbIH onpoc
MHTETPUPOBAHUS [1K-11 — 3yB;

HHTCTPHUPOBAHUS




[Touck napopmanmu 1Mo Teme

2.2 IlocraHOBKa 33aJ]a4y YMCIEHHOTO . [1K-3 —3yB;
0,5 1/1 5 «ITocTaHoBKa 3aMa4l YUCICHHOIO VYcrHbIl onpoc
WHTETPUPOBAHUS [1K-11 — 3yB;
WHTETPUPOBAHUS
[ouck nnpopmarmu o Teme «Cxembl . [1K-3 —3yB;
2.3 CXeMbl YMCIIEHHOTO HHTETPUPOBAHUS - - 5 VYcTHBIN onpoc
YUCJICHHOTO HHTETPUPOBAHUS [1K-11 — 3yB;
Hroro no pasneny 0,5 1/1 25
3 Perrenue 3aqa4 YMCIEHHBIMU METOIAMA
ITonck TOTOIHUTEIBHOM Brmonnenune
[1K-3 — 3yB;
3.1 MeTo HaMMEHBIIIMX KBAAPATOB 1,5 2/1 15 “H(pOpMAIIUU 110 TEME JICKITMOHHOTO | HHAUBUAYaTbHOTO MTK-11 — sve:
3aHATHA 3aJaHus Y8
Ilouck nOIMOIHUTEIHLHOMN
. . [IK-3 — 3yB;
3.2 MeTtoa npocToi uTepanuu 2 3/1 15 nHGOpPMAIIUY TI0 TEME JIEKIIMOHHOTO | Y CTHBIN OIpOC MK-11 — 3va:
3aHATHA B,
ITouck HONMOIHUTEIHLHON 3ammura
3.3 Metox Monre-Kapio pemienus A HI
N N 2 4/1 17,1 | undopmanuu 1o TeMe JEKIUOHHOTO | MHIUBUIYaTbHOTO
CUCTEM JIMHEHHBIX YpaBHEHUI
3aHITUS 3aJaHus
Hroro no pazuneny 55 9/3 47,1
Hmozo no oucuyunnune 6 10/4 | 87,1 3avyer




5 Oobpa3oBarebHbIEe TEXHOJOTHHI

Jdns  peanuzanyi  NpeAyCMOTPEHHBIX BUIOB  y4eOHOM pabOTBI B KadecTBe
0o0pa3oBaTeNbHbIX TEXHOJOTHMIl B MPENOJaBaHUU AUCHUILIUHBI «YHCICHHBIE METOJBI»
UCTIONB3YIOTCS. KaK TPAJWLMOHHAS M MOJIYJIbHO-KOMIICTCHTHOCTHAs TEXHOJOTHUH, TaK U
TEXHOJIOTHUS MPOOJIEMHOTO U UHTEPAKTUBHOI'O O0Yy4EHUS.

C wmenpro peanu3aldy KOMIIETEHTHOCTHOTO TOAXO0JA, a Takke (HOPMUPOBAHHUS H
pa3BUTHS MPO(ECCHOHANBHBIX HABBHIKOB OOYYAIOIIMXCS PEaTU3YIOTCS CIEAYIONIue CPelCTBa,
CIIOCOOBI M OPTaHU3AIMOHHBIC MEPOTIPHUSITHSL:

— M3y4YeHHE TEOPETUYECKOro MaTepuaja AMCHUIUIMHBL Ha JIEKIUAX C HCHOJb30BaHUEM
KOMIBIOTEPHBIX TEXHOJIOTHH;

— CaMOCTOSITEIbHOE HM3yYeHUE TEOPETUYECKOro MaTepuaja IUCHUIUIMHBI C HCIOJIb30BAHUEM
METOJMYECKUX pa3paboToOK, CreIUaIbHON YueOHOM 1 HaydyHOU TUTepaTyphl,

— (opmupoBaHue U pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB O0YUYAIOIIUXCS HAa MPAKTUYECKUX
3aHSITHSIX.

K uMHTepakTHUBHBIM METOJIaM, MCIIOIb3yEMbIM MPU U3YUYECHUU AUCHMILTUHBI «HuCIeHHbIE
METO/BI», OTHOCSTCS: WCIIOJIb30BAaHUE TPOOIEMHBIX METOAOB H3JIOKEHHsI Marepuaia C
MPUMEHEHUEM JBPUCTUYECKHX NPUEMOB (CO3JaHHE MPOOJIEMHBIX CUTYyallud U 1p.); a TaKxKe
CO3/IaHUE JICKTPOHHBIX MPOAYKTOB (ITPE3CHTALIHI).

Ha  3anstusx  menecooOpa3HO  HMCHOJB30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aMMOOOYyYEHHUs, COBMEIIasi €€ C TEeXHoIorue mnpodiremHoro oOyuyenuss. Ilpu s3Tom
HEOOXOUMO TMOBBIIIATH TO3HABATENFHYIO AKTUBHOCTD CTYIEHTOB, OPTaHU3YsI CAMOCTOATEIbHYIO
paboTy Kak MCCIe0BaTEeIbCKYI0 TBOPUYECKYIO ICATEIbHOCTb.

Jlekiuu mpoxodsaT kak (opme MHPOPMALMOHHBIX JEKIHUH, Tak U B (GopMe JEeKIuii-
KOHCYNIbTAIlMi{, TA€ TEOPETHUYECKUH MaTepuasl 3apaHee BBIJACTCS OOYJaIOIUMCS IS
CaMOCTOSITENILHOTO M3y4Y€HUSs, JUIsl MOATOTOBKH BOIPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKIHS
MPOXOJUT TIO THITY BOIMPOCHI-OTBETHI-AMCKyccHs.  MHorma Jieknwm TpOXOASIT B BHIE
npoOJIEeMHON JIEKIIMM C OCBEIIEHHWEM Pa3WYHBIX HAYYHBIX TMOJXOAOB K IOCTaBICHHOMN
npobiieme.

B u3noxxeHUM JNEKIIMOHHOTO MaTepuaia U TpH TPOBEACHUH MPAKTHUECKUX 3aHATUN
MPEJITOoJIaracTCs MEPEeXol OT PENPOTYKTUBHBIX METOJOB OOYYCHHS K YaCTHYHO-TIOMCKOBBIM U
MCCIIEIOBATEILCKUM METOJIaM, Pa3BUBAIOIINM JOTHUYECKOE, TEOPETUUECKOE MBIIIUICHNE, YMEHUE
apryMEHTHPOBATh U OTCTAaMBaTh COOCTBEHHOE MOHMMaHUe Bormpoca. C 3TOW HEeTbI0 BO3MOXKHO
HCIIOJIb30BaHNE METOOB IBPUCTHUECKHUX BOMPOCOB U OPIIHCTOPMHHTA (MO3TOBOW aTaku).

B xoze 3aHATHII IpennonaraeTcs UCTIONb30BaHNE KOMIUIEKCa MHHOBAITMOHHBIX METO/IOB
AKTUBHOTO OOy4YEHUS CTYJEHTOB, BKIIFOUYAIOIIETO B CEOs:

- CO3/1aHue MPOOJIEMHBIX CUTYAIMH C TIOKAa3aTeIbHBIM PEIICHHEM POOIEMBI ITPETI0IaBaTEeIeM;
- CaMOCTOSITENbHYIO TTIOMCKOBYIO JESITEILHOCTh B PEIICHUN YUEOHBIX MPOOIeM, HAIPABISIEMYIO
Iperno/iaBaTesieM;

- CaMOCTOSITEIbHOE pelieHre MPo0JIeM CTyIeHTaMu 0]l KOHTPOJIEM TIperoaaBaTers.
Peanm3zanust HHHOBaIIMOHHBIX METO/IOB O0YYEHHST BO3MOYKHA C HCIIOJIF30BAHUEM CIIETYIOIIHX
MPUEMOB:

- MHCTPYKTaX CTYJEHTOB TI0 COCTABIICHHUIO TA0JIUII, CXeM, TPAQHKOB C TIPOBEICHHEM
MOCIIEAYIOIIETO UX aHAIH3a;

- IPUMEHEHHE PEKOMEH IAITI TTO0 COCTABJICHUIO TE3UCOB M KOHCTIEKTOB 10 TIPOYNTAHHOMY
MaTepuany;

- pacKpBITHE MPEIoIaBaTeIeM MPUIHH U XapaKTepa Hey 1ad, BCTPEUAIOIINXCS MPU PEICHUN
npobiewm;

- IEMOHCTpAIHSI ATbTEPHATUBHBIX TIOJIX0JIOB K PEIICHUIO KOHKPETHOM MPOOJIeMBI;

- aHAJIM3 TIOTYYEHHBIX PE3yJIbTaTOB M OTHICKAHHUE TPAaHUI] UX TPUMEHUMOCTH;

- UCTIOJIL30BAHME 3aJaHUH JIJII CAMOCTOSITEIIBHOU PaObOThI C U30BITOYHBIMH JTAHHBIMHU.



[Tpu mpoBeneHUN MPAKTUYECKUX 3aHATUNA HEOOXOAMMO IIEJICHANPABICHHO MEPEXOAUTH OT
PENPOAYKTUBHBIX METOJIOB O0YUEHHS K YACTUYHO-TIOUCKOBBIM U MCCIIEI0BATEIbCKUM METOAAM,
pa3BuBasi JIOTUYECKOE MBIIIICHUE, YMEHHE apryMEHTHUPOBAaTh W OTCTAaWBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOM LENbI0 BO3MOXHO HCIIOJIb30BaHUE KaK TPaJULMOHHOM, TaK
POOJIEMHON M MHTEPAKTHBHON 00pa30BaTEIbHBIX TEXHOJIOTHIA.

[Ipy mnpoBegeHMM 3aKIIOYUTENBHOTO KOHTPOJS HEOOXOAWMO BBISIBUTH  CTEICHb
MPAaBWIBHOCTH, O0bEeMa, TIyOWMHBI 3HAHUM, YMEHUW, HABBIKOB, IMOJYYCHHBIX MPU H3YYCHHUH
Kypca Haps1ly C BbISIBICHUEM CTEIIEHU CAMOCTOSITEIBHOCTHA B IPUMEHEHHH [TOTYYEHHBIX 3HAaHUM.

6 YueOHO-MeTOoAMUYeCKOe o0ecieyeHne caMoCTOATEIbHOI padoThl 00y4aloIUXCs

Bompocsl miis  caMONpOBEpKM IPEACTABICHBI B BUIE IPAKTHUKO-OPUEHTUPOBAHHBIX
3aJaHUN Ul BBIIOJHEHUS PAcdyeToOB II0 IPUMEHEHHIO YHMCIEHHBIX METOAOB U1 OLICHKHU
WCIIOJIb30BAaHUsl IIPOM3BOJICTBEHHBIX M TEXHOJIOTMYECKUX JaHHBIX. TakKe BONPOCHl s
CaMOIPOBEPKU MPEJCTABICHBI TEOPETHUECKUMH BOIIPOCAMH, TpeOyoIue pa3BEPHYTOr0 YCTHOIO
OTBETa, TIO3BOJISIOLIUE IPOBEPUTh YPOBEHb YCBOEHUS 3HAHUM M OCBOEHMSI OOLUX U
npo¢eCcCHOHATIBHBIX KOMIIETEHIIMHA O AUCHUIUINHE.

ITo mucununnuHe «YucneHHple METOIBI» MPEIyCMOTPEHA AyAUTOPHAs M BHEAyAUTOpHAas
caMOoCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AynuropHas caMOCTOATENIbHas paboTa CTYJEHTOB MpeIIojaraeT pelleHrue 3aaad Ha
IIPAKTUYECKUX 3aHATUAX.

IIpuMepHBbIe BONIPOCHI JIsl YCTHOT'O ONPOCa N0 U3y4aeMbIM TeMaM

1 [TorpemHOCT pe3ynbTaTa YUCICHHOTO penieHus. ICTOYHIKN BOSHUKHOBEHHS.

2 [TocTaHoBKa 3a7jauu MHTEPIIONALUH (DYHKIUH.

3 Uucnennoe muddepeHIrpoBaHme.

4 B yeM 3akitouaeTcs MOBBILIEHHE TOYHOCTH HHTETPUPOBAHUS 3a CUET pa3OMEeHHsI OTpe3Ka
Ha paBHbBIE YACTH.

5 [Tpubnnxenne GyHKIUH B HOPMUPOBAHHOM JIMHEHHOM ITPOCTPAHCTBE.

6 CniocoObl BBIYMCIIEHUS 3JIEMEHTAPHBIX (YHKIUH.

7 MsoromepHsie 3a1a4i. MeTo 1 HauMEHBIINX KBAApaToB.

8 Br160op MeToza penieHrns MHOrOMEpHOH 3a1auu.

9 YucrneHHble METO/IbI aareOphl: METO MMPOCTON UTEpALIUU.

10 PemeHne cUCTeM HETMHEHHBIX YPABHEHHIA: METOJI IPOCTON UTEPALIHH.

11  YwucneHHble METO/BI pelIeHUs] OOBIKHOBEHHBIX U (HepEeHINATBHBIX YpaBHEHUI.

12 OrmenHka MOrpenTtHOCTH KOHEYHO-PA3HOCTHBIX METOJIOB.

13  UurerpupoBaHue cucteM ypaBHeHHH. OO111e BOIPOCHI.

14 ®opmyIbl YUCIIEHHOTO UHTETPUPOBAHHS YPAaBHEHHI BTOPOTO TIOPSIKA.

I[IpumepHbIe HHAUBUAYATbHbIE 3aJAHHUS:
Bapuant Nel «MeTon HauMEHBIINX KBAaPATOB)»

1. [TpuOBLTE IpEANPUSITHS 32 UCTEKIINNA TEPUOJ JEATETLHOCTH TI0 T0JIaM MPUBEICHA HIKE:
I'om: 1,2,3,4,5.

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

CocTaBuTh IMHEHHYIO 3aBUCUMOCTh TTPUOBLIN IO TOJaM JIeATETHbHOCTH MPEAIPUITHS,
OTIPENICTTUTH OKHUIaeMYIO MPUOBLIL s 6-T0 roja AesTenbHOCTH. CaenaTh 4epTex



2. Cumras, 4To 3aBUCHMOCTh MEX/Ly MepeMeHHBIMU UMeeT Bu I ax>+bx+c. HaiiTu onenkn
napaMeTpoB a, b ¥ ¢ METOOM HAUMEHBIIIUX KBAJPATOB IO BHIOOPKE:

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

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

3. DKcriepuMEeHTAIIbHEIC JaHHBIC O 3HAUYCHUSX X U Y TIPUBEJICHBI B TAOIHUIIE:

1,2,4,6,8

3,2,1,05,5

B pe3ynbraTe ux BblpaBHUBAaHUA MoydyeHa GyHKIuS. Vcronb3yst MeTo1 HAMMEHBIITNX
KBaJ[paTOB alpPOKCUMHPOBAThH 3TH JIaHHBIC JINHEHHOMN 3aBUCUMOCTDIO (HalTH mTapameTpsl a u b).
BrrsicHuTb, Kakast U3 ABYX JIMHUH JIydlile (B CMbICJIE METOJ]a HAMMEHbBIIUX KBAJApPaTOB)
BBIPABHUBAET SKCIEPUMEHTAJIbHBIC JJaHHBIC. BBIMOTHUTE YepTEXK.

Bapuant Ne2 «Merox Monte-Kapio»

1. HeoOxoaumo apeHa0BaTh 000pYAOBaHHE CO CTOMMOCTBIO romoBoii apenanl 400000$. Tlepen
MOJMMCAHUEM JIOTOBOpPA HEOOXOAMMO HCCIEAOBATh BO3MOXKHOCTH BBIXOJAa OOOPYIOBAHHS H3
CTpOSl paHbIlie yYKa3aHHOTO B JIOTOBOpe cpoka. MIMeroTcs naHHBbIE MO MHTEpaBaslaM 3HAYEHUI
OKHJJaeMOW SKOHOMHUH U T'OJIOBOTO 00hEMa MPOU3BOJICTRA!

DKOHOMHS Ha MaTepHaIbHO-TeXHUUeCKOM | oT 10 10 20$ Ha enuHUILY TPOAYKIMH
00CTyKNBaHUH

DKOHOMMSI Ha TPYI03aTpaTax OT «-2» 110 8% Ha eTUHMILY TPOTYKIMN
DKOHOMMSI Ha CHIPbE U MaTepHaax ot 3 710 9% Ha eqUHMITY TPOTYKIIUH

O0BeM MPOU3BOJICTBA o1 15000 o 35000 enuHUI] IPOIYKIMH B TOJ,
CroumocTh TOJI0BOM apeHIbI (Touka | 400000%

0e3yOBITOYHOCTH)

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

Cuenapuit MJIH. PyO. BepositHocTs, %
INeccuMuCTHYHBII -85 20
PeanucTuynblii 12250 70
ONTHMHACTHYHEIN 35680 10
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7 OueHo4YHbIE CPeCTBA JJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAlNU

a) [Inanupyemblie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPE/ICTBA JJIs TPOBEACHUS IPOMEKYTOUYHOM aTTECTALIUU:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

[1K-3 - roTOBHOCTBIO MCIIOJIB30BaTh (PM3UKO-MAaTEMAaTUYECKHIA anapar /i peuieHus 3a7a4, BOSHUKAIOUINX B X0J1€ MPO(eCCHOHAIBHOM esITeIbHOCTH

3HaTh —  OCHOBBI I/IH(I)OpMaLII/IOHHBIX HpI/IMeprIe TCOPCTUUCCKHUEC BOIIPOCHI AJId 3a4€Ta:
TEXHOJIOTHIA; 1. TlorpemHocTh pe3ynbTaTta YUCICHHOTO pemieHus. MIcTOYHIKN BOSHUKHOBEHUSI.
—  TexHMYeckue M mporpammuele | 2. Uucnennoe nuddepennmpopanmue.
cpescTBa peanusanuu 3. CrnocoObl BEIUMCICHHUS 3JIEMEHTAPHBIX (DYHKITHIA.
HH(i)OpMaI_II/IOHHBIX Hpouecc()B; 4, OIIGHKa MMOrp€IrHOCTU KOHCYHO-PA3HOCTHBIX MCTOI0B.
— cpencTBa  0OpPaGOTKM  YHCIIOBOM 5. MHurerpupoBanue cuctem ypaBHeHHH. OO0II1E BOIPOCHL.
uH(pOpMauK 6. Meroabl cBeIeHNSI MHOTOMEPHBIX 33]1a4 K 3a/1a4aM MCHbIIICH pa3MEpHOCTH.
7.
YMmerb — paboraTh c COBPEMEHHBIMH [IpumMepHbIe PaKTUYECKUE 3aaHUS:
MPOrpaMMHBIMU cpeactBamu | 1. IIpuObLIb MpeaNpHATHS 32 UCTEKIINI IEPHOJL IEATENBHOCTH 110 TOAaM IIPUBECHA HIXKE:
pacuera; lom: 1,2,3,4,5.
—  BBINIOJHATH npumenutensro | IIpnosuis: 3, 94, 93, 41, 41, 9
MIPOCThIC TEXHUYECKHE PaCUEThl IIO CocTaBUTH J'II/IHGFIH}H-O 3aBUCHUMOCTH HpI/I6BIJ'II/I o roaamM JACATCIbHOCTU MNPCAIIPUATHA,
OTHOIIEHUIK K TEXHOJOTHYECKUM | OIPCACINTE O)KNAACMYIO HpI/I6I)IJ'II> JJIA 6-To roga ACsSTCIIbHOCTHU. CI[GJ'IaT b YCPTCIK.
IpoIECcCaM. 2. IlocTpouTh anropuT™M AJjii YTOUYHEHHUS KOpHS ypaBHEHMS: x3+5x-1=0 Ha orpeske [0,1]
METOJIOM MPOCTOM HTeparyu ¢ TouHoCThIo €=0,1.
Bnanets —  HaBBIKAMU padoTHI ¢ | 3amanus Ha perenue 3aaa4d U3 npodeccuoHaIbHOM 00macTu
COBPEMEHHBIMU  IIPOTPaMMHBIMHU 1. Heo6xomumo apeH10BaTh 000pYI0BaHHE CO CTOMMOCTBIO T010BOM apen bt 4000009,
cpeacreamMmu pacdcra " | [Tepen moanucanueM JA0roBopa HEOOXOIUMO UCCIEI0BATH BO3MOKHOCTD BBIXO/IA
COBCPIICHCTBOBAHUA 000pyI0BaHUS U3 CTPOS PaHbIIe YKa3aHHOTO B JOTOBOPE cpoka. MIMeroTcs JaHHBIE 110

TEXHOJIOTHYECKHUX MPOIECCOB;
METOJlaMU  aHaiu3a (PUIHUYECKUX

SIBIICHHUI B TEXHUYECKUX

YCTPOMCTBAX U CUCTEMAX

WHTEpBajaM 3HauYe€HUN 0’KHIaeMON SKOHOMHUH U TOJOBOTO 00BeMa MPOU3BO/ICTBA
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CTpyKTypHBI
DJIEMEHT

KOMIICTCHIINU

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBa

[IK-11 - TOTOBHOCTBIO BBISIBIATL OOBEKTHI JJId yIIydII€HHA B TEXHUKE U TEXHOJIOTHHU

3HaTh — OCHOBHBI€ METOJbI UCCIIEJOBAHN, HpI/IMepHBIe TEOPCTUUCCKUE BOIIPOCHI AJI 3a4€Ta:
HCITOJIb3YEMbIE€ B TEXHOJIOTHH, 1. Muoromepssle 3aaun. MeToa HaMMEHbIINX KBaJIpaToOB
—  OCHOBHBIE ITPaBUJIA HCCIIEJOBAHUS 2. Pemienue cucreM HeTMHEHHBIX YpaBHEHUN: METOJ] MPOCTON urepanuu, Metoa HproToHa.
TIPOIIECCOB. 3. B yem 3akirodyaercs MOBBIICHUE TOYHOCTH HHTETPUPOBAHUS 32 CUET pPa30UEHUS OTpe3Ka
Ha paBHBIE YaCTH.
4. Tunsl orpaHUYEHUN
5. I[IpuHnumb! onieHKU 3G (HEKTUBHOCTH PEIICHUS
YMmerb —  (opMyIMpOBaTh OrPAaHUYECHHS U [IpuMepHBbIe IpaKTHUECKUE 3aJaHUSA:
MIPEEIIOB YIPABIIEMOCTH 1. ChopmynupoBaTh OrpaHUYEHUS , IPEAEIBI YIIPABISIEMOCTH H IIEJIEBYIO (PYHKIUIO MPU
OT/IENbHBIX TEXHUYECKUX [IOCTAaHOBKH 3a/1a4M JIETUPOBAHMSI CTAJIM C UCIOJIb30BAHUEM JINTATYP.
KOMIIOHEHTOB; 2. UccnemoBaTh BIMSIHME HW3MEHEHHUs IapaMeTpoB JOMeHHOTo mpormecca Ha TOII
— pacno3HaBaTh s dhexkTrBHOE noMeHHOH TaBkd. OOBsICHUTD () (PEKTUBHOCTH TPUHUMAEMBIX PEIICHUIA.
pemeHHe oT He3(1)(1)eKTI/IBHOF0; BapI/IaHT 27.1 27.2 27.3 274 275
Pacxon xokca B 475 450 460 455 470
0a30BOM IiepHOJIE, KI/T
[Ipom3BoAUTENTHFHOCTH 5500 6000 7500 10000 3000
JIOMEHHOM IeuH, T/CyT
M3mensiemble | 0a3a IIT, 50 ty, 950 Fes 58,2 | [Mn], 0,6 M25, | 82,3
mapamerpsi  [Tore e Mt =1 °C 50 HoC 7569 % o9 | % 832
Branets —  HaBBIKaMU u METOIMKAMU | 3aJJaHusl Ha pellieHue 3a7a4 U3 Npo¢decCuoHaIbHON 00JacTu
0000uEeHus pE3yJIbTaTOB 1. TTonoOpath nUTaTypy U3 MPENIOKEHHBIX HUXKE JJIs IETHPOBAHUS CTAJH C LEIbI0
pCIICHHA, SKCHEPUMEHTATBHON oOecrnieueHus MoJIy4eHus 3aJaHHOTO CO/IeP KaHUs MapraHiia U KpeMHHUS B METaljie ¢
JeATEIbHOCTH; MHUHHMMH3ALUEN 3aTpaT Ha JIETHPOBAHUE
— cnocobamu OLICHUBAHUS Jluratypa Copneprxanue B urarype, % Croumocth
3HAYUMOCTH M MPaKTHYECKON Mn”™" Simr JUraTyphl ye/T
MPUTOJHOCTH MOJIYYEHHBIX J1 60 30 1200
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CTpyKTypHBI
DJIEMEHT

KOMIICTCHIINU

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBa

pe3yJIbTaTOB,;

—  OCHOBHBIM UHCTPYMEHTApUEM

pemiCHud TCXHUUYCCKHUX 3ada4d B
CUCTEME JJICKTPOHHBIX Ta6J'II/II_[ C
HCIIOJB30BaHHUECM BKJIaJKH1
«ITouck PCUICHU).

2 \ 40 \ 50 \ 1400 \

2. B cucreMe 31eKTpOHHBIX TaOJMI] C UCHOJIb30BaHMEM BKIaAku «llouck permeHus»
COCTaBUTH MPOrpaMMy ILIaHA MOCTABKHU CTAIM OT TPEX KUCIOPOIHBIX KOHBEPTEPOB MSTH
MHJI3 ¢ muHuMHU3anued oOINe CTOMMOCTH MEPEeBO30K ISl CIEIYIONIMX YCIOBHI:
KOHBEPTEPHI BHITLJIABIISIIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 koBuie# co craibto. [
MHIJI3 Ttpebyercsi, coorBercTBeHHO, 15, 17, 9, 12 m 10 xoBmIel cTamu B CYTKH.
CTOoMMOCTb NEPEBO3KHU OJIHOI'O KOBIIA CO CTalblo OT KoHBepTepa K MHJI3 npencraBienbl
B Ta0IHIIE.

IlocTaBmmku ITorpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHMS

[TpomexyTouHass arrectauusi MO JIUCUUIUIMHE «YHCIEHHBIE METOIbI» HPOBOAMUTCA B
dbopMe 3aueTa U 3aKII0YACTCS B OLICHKE MOJHOTHI BBIMOJIHEHHBIX MPAKTUYECKUX U KOHTPOJIBHBIX
3aJ]laHU B TEYEHUE CEMECTpA.

Iloka3aTesn U KpUTEPUH OLICHUBAHUA 324eTAa!

— Ha OIICHKY «3a4TeH0» — 00yJaromuics IEMOHCTPUPYET BBICOKHI MITH CPEIHUI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHbBI, HO JIOIMYCKAIOTCS
HE3HAUUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS TpPU aHAJUTUYECKHX OIEpalusx,
IIEPEHOCE 3HAHUK U YMEHUI Ha HOBbIE, HECTAHJAAPTHBIEC CUTYALINH.

— Ha OIICHKY «HEe 3a4YTeH0» — OOydJarommiics IeMOHCTpHUpYyeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 MarepHualia, JOMYCKaeT CYHIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3aa4.

8 YuedHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYyeHne TUCIUIIHHBI

a) OcHoBHasA JMTEpaTypa:

1. ApytionoB, B.A. [IlpuMeHeHHE YUCIIEHHBIX METOMIOB ISl PEIICHUS 33a]a4 TeIIo00MeHa :
yuebnoe nmocodue / B.A. Apytionos, C.A. Kpynennukos, U.A. JleBuiikuii. — MockBa :
MUCHUC, 2001. — 75 ¢. — TekcT : 37eKTpoHHBIH // JIaHb : IEKTPOHHO-OMOIMOTESIHAS
cucrema. — URL: https://e.lanbook.com/book/117072

2. Kpacuonernes, E.A. Marematudeckue MeToasl Gusnku. OpTOHOPMUPOBAHHBIC 0a3HCHI

¢byakuii : yuebnoe mocobue / E.A. KpacHomeBueB. — 2-e¢ uzn., crep. — CaHKT-
[TerepOypr : Jlams, 2018. — 376 c. — ISBN 978-5-8114-2493-1. — TekcrT :
ANeKTpOHHBIM //  Jlanb  :  2JMeKTpoHHO-OMOnmoreunas  cucrtema. —  URL:

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

0)/lonoJiHUTeIbHASA JTUTEpPaTypa:

1. Jlyzrun B.IIL., Cemun A.E., Komonosa O.A.Teopusi u TEXHOJIOTHsSI METAIIIYPTUU CTaJIM:
VYuebHoe mnocodbue.: MzmarensctBo "MUCUC", 2010, 72 c. - Pexum mocryma:
https://e.lanbook.com/book/2062#book_name

2. Usne, C.A. Meraurypruueckue TEXHOJIOTHHA. MeTamnyprusi 4E€pHBIX METaJlIOB
yuebHoe nocobue / C.A. Usnes, M.I1. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. —
ISBN 978-5-906846-57-0. — Tekct : d3IeKTPOHHBIN // DIEeKTPOHHO-OMOIIMOTCUHAS
cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/108106

B) MeToau4yeckne yKa3aHus:

1. «3agaun ONTHMH3ANMU B METAILTYPrHH». METOJUUecKre yKa3zaHUS K MPAKTHUYECKUM
pabotam 1o aucuuiuinHe «MeToabl ONTUMHU3ALMM» A OOYHYAIOUIMXCS MO  HalpaBJICHUIO
22.03.02 «Metannyprusi» AHEBHOW W 3a04HON Qopm oOyueHusi: Marnutoropck: M3a-Bo
Marnurtoropck. roc. Texs. yu-ta um. I'. . Hocoga, 2017. 26 c.

r) [Iporpammuoe obecnneuenne 1 HTepHeT-pecypenl:

Hanmenosanue [10 No noroBopa CpoK IeiCTBHS JIUIEH3UU

MS Windows 7 11-1227 ot 08.10.2018 11.10.2021
N-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager cBOOOIHO 0eccpovHO

7Zip cBO0OOIHO 6eccpouHo
pacrpocTpaHsieMoe
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https://e.lanbook.com/book/117072
https://e.lanbook.com/book/104948
https://e.lanbook.com/book/2062#book_name
https://e.lanbook.com/book/108106

HNHuTepHeT-pecypcesl

— HanmonanwHas nHGOpMaMOHHO-aHATUTHYECKAsT cUcTeMa — POCCHUCKMIT WHIEKC HAyYHOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akanemust Google (Google Scholar) — URL.: https://scholar.google.ru/.

— Undopmanmonnas cucrema — Eaunoe okHo nocryna k uHopManuonHsiM cuctemam — URL:
http:window.edu.ru/.

— enepanbHOE TOCYIApPCTBEHHOE OIO/DKETHOE yupexnaeHue «DenepaibHbIi HHCTUTYT
IPOMBIIIICHHON cOOCTBEHHOCTHY. — Pexxum poctyma: https://wwwl.fips.ru/

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUIIINHbI

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJUTOpUHN

OcHarnieHue ayJIuTOpHu

VYyeOHas ayquTopus ais
NPOBECHHUS 3aHIATHI
JIEKIIMUOHHOTO THIIA

TexHuueckue cpeicTBa 00y4eHus, CayxKaiie s

npeJcTaBieHus yaeOHoM nH(opManuy OOIbIION ayAUTOPHUH:

MYJIbTUMEANIHBIE CPEACTBA XPAHECHHUS, IIEpeadn U
Hpe/CTaBIeHUs Y9eOHOH HH(pOpMaIuy.
Crniennanu3upoBaHHas MeOeb

YyeOHast ayuTopus ais
MIPOBEACHUS TPAKTUYECKUX
3aHATHN

TexHuueckue cpeacTBa O6y‘IeHI/IH, CJIy’Kallue it

npecTaBiIeHns yueOHoi nHpopManuy 60JIBIION ayIUTOPUH:

MYJIbTUMEUIHBIE CPECTBA XPAHEHHS, IEPEAaYH U
npeJCcTaBIeHNus yueOHOM nH(pOpMaIHH.
Crienmanu3upoBaHHas MeOeb

VYyeOHast ayquTopus A
I'PYNIOBBIX U
MHUBUAYaJIbHBIX
KOHCYJIbTallMH, TEKYILEro
KOHTpPOJISL U
IIPOMEKYTOUHOU
aTTeCTaluu

Kommrotepras Texuuka ¢ nakerom MS Office, ¢
HOJKJIIOYEHUEM K ceTH «/HTepHeT» U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HMH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPEY
YHUBEPCHUTETA.

CrneunanusupoBaHHasi MeOeb

[Tomewenue st
CaMOCTOSITENILHOM pabOThI

KommnbrotepHas TexHuka ¢ maketom MS Office, ¢
MIOJIKITFOYEHUEM K ceTH «VIHTepHeT» U C JJOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpey
YHHUBEPCHUTETA.

Crenmanu3upoBaHHas MeOesb

[Tomemenue 1uist XpaHeHUs
U IPO(UITAKTHIECKOTO
o0cityk1BaHUs y4eOHOTO
o0opynoBaHus

Crneunanu3upoBaHHas MeOelb.
WHCcTpyMeHT Ui NpopUIaKTUKHY JIAOOPATOPHBIX YCTaHOBOK
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