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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooepircanue dmanwt hopmuposanus komnemenyuu

Komne KomnemeHnuyuu (ykasamwv ece memvol uz PI1J])

menyu Jlexyuu Ilpax Jlabopamopuoie Kypcoeou Haumenosanue oqenounozo

u muue 3aHAmMuUA npoexm
cpeocmea
cKue (paboma)
3anam
us

OIIK-3 | Cnoco6HocTh wucmoib3oBaTh | Tema 1, Tema 2, Tema 3, | He Tema 1, Tema 2, Tema 3, He PI'P Nel, PI'P Ne2, PI'P Ne3,
COBPEMEHHBIE Tema 4, TeMa 5, Tema 6, npeo | Tema 4, Tema 5, Tema 6, | npedycmo PI'P Ned,
WH(pOpPMaITMOHHBIE Tema 7, rema 9 yeMmo tema 9, tema 10 mpenpl | TEKYIIUI KOHTPOJIb, IK3AMEH.
TEXHOJIOTUH, TEXHUKY, 3aouHoe: Texkymuii KOHTPOJIb,
MPUKJIAJHbIE POrpPaMMHBIE mpern KOHTpOJIbHAs paboTa, 3K3aMeH
Cpe/ICTBA TP PEIICHNH 337134 bl.
npodecCHoHaATBHOM
JeSITENIbHOCTH

OIIK-4 | CnocoOHocTh y4acTBOBaTh B | Tema 1, Tema 2, He Tema 1, Tema 2, Tema 3, He PI'P Nel, PI'P Ne2, PT'P Ne3,
paspaboTke  0000MmEHHBIX | TeMa 3, Tema 4, Tema 5, nped | Tema 4, Tema 5, Tema 6, | npedycmo PT'P Ne4,
BapHuaHTOB pemieHus | tema 6, TeMa 7, Tema 8, yemo Tema 7, Tema 8, Tema 9, | mpeHwl | TEKyILUH KOHTPOJIb, IK3aMEH.
nmpoOsieM,  CBA3aHHBIX  C | Tema 9 tema 10 3aoyHoe: Tekymuid KOHTPOJIb,
aBTOMaTH3aIen mpern KOHTpOJIbHAs paboTa, 3K3aMeH
IPOU3BOJCTB, BHIOOpEe Ha bl.

OCHOBC aHaJIi3a BapHaHTOB
OIITUMAJIBHOI'O
IIPOrHO3HUPOBAHUA
MOCJIeICTBUI peIICHUA







Ilepeuenv oyenounvix cpeocme no oucuyunaune (M0ooyio)

4 cemecmp
Ouyenounvte cpeocmea | Kon-eo Min, éan06 Max, oannoe
(bazoentii (noevluieHHbLI
yposens) O | 3 ypogens) O | 3
Pacuemno-cpagpuueckas 4 24/- 40/-
paboma
Konmponvnas paboma 1 - /21 - 135
Texywuiit KonmpoJip - 12/15 20/25
IK3amen 1 24/24 40/40
Hmozo: 60 100




Hokazamenu u Kpumepuu oyeHuesanus Komnemeuuuﬁ C onucanueém wKa1 oueéHueanus

Hnoexc Cooepicanue Yposenu oceoenua komnemenyuu
KomMnemeHuyuu KomMnemeHuyuu Ilopozoswii Ilpoosunymeutii Ilpegocxoonuiii
CIIOCOOHOCTh UCIOJIb30BaTh | 3HAaTh: MOHSATHE W METOJbl | 3HATH: KOMIIOHEHTHI | 3HATh: TpeOoBaHus K
COBpEMEHHEBIE CaMOpa3BHUTHH, o0OpazoBaTenbHON KOMIIETEHTHOCTH CIICIIUAITUCTA
nH(pOpMallMOHHbIE camMo00y4eHHUs U | IeATEIbHOCTH U €r0 pa3BUTHIO; TPEOOBAHUS K
TEXHOJIOTHH, TEXHUKY, | CAMOBOCIIUTAHUS JINYHOCTH. | (MOTHBAIIMOHHBIH, MOBBIIICHUIO KBATHM(PHUKAINN U
MPUKIAJHBIE  TIPOTPaMMHBIC | YMETh! CaMOCTOSITENIEHO | TIPOIeCcCyaIbHbIH, MacTepcTBa B
CpeACTBa TpH PENICHWH 3ajad | CTaBUTh 3aJadqd B OOJACTH | OpraHW3allMOHHBIH, npoeccHoHaTBFHON cpejie.
npohecCuoHATBHON caMmo00pazoBaHUsI. OIIEHOYHBIN), TUTIOBBIE | YMETh:  aHaIU3UpPOBATh W
NeITeIbHOCTH; Brnanets: METOJIAaMH | aITOPUTMBI BEIOMpaTh (OPMBI W METOJIBI
OITK-3 caMoaHalln3a; METOJaMH | caM0o00pa30BaHUsI. MOBBIIICHUST KBATH(OUKAIIUH U
i OpraHu3aliil COOCTBEHHOTO | YMETh: IUIAHUPOBaTh W | MACTEPCTBA B 3aBHCUMOCTH OT
00y4eHMS. peann30BhIBATH COOCTBEHHBIX MOTPEOHOCTEH U
COOCTBEHHYIO 00pa3oBaTeIbHON TPACKTOPHH.
00pa3oBaTeIIbHYIO Bnanets: criocobamu
TPaeKTOPHIO. yIIpaBJICHUS] CBOMMU 3HAHUSIMH
Bnamerp: aHanmm3oM W | A oOecriedeHUsT — CBOGH
OIeHKOH (P PEKTUBHOCTH | KOHKYPEHTOCTIOCOOHOCTH.
POTPaMMbI M PE3YJIbTaTOB
camo00pa3oBaHusl.
CIOCOOHOCTh YUAaCTBOBATh B |3HAHUE METOJIOB | CHOCOOHOCTHIO y4acTBOBATh |[3HAHHE METOJJOB W CUCTEM
pa3zpaboTke 0000IIEHHBIX ONTUMU3AINH B pa3paboTke 000OIIEHHBIX | ONTUMAIBHOTO
BapHAHTOB PELICHHUsI TPOOIIEM, BapHaHTOB pelIeHHMs | TPOTHO3UPOBAHMS TIOCIICICTBHIMA
CBSI3aHHBIX C aBTOMATH3aIHEH npoOJsieM,  CBSA3aHHBIX  C|pElICHHUS
OIIK-4 MIPOU3BO/ICTB, BEIOOPE HA aBTOMaTH3aIen
OCHOBE aHAJIM3a BapUaHTOB IPOU3BOJICTB

OIITUMAJIBHOT'O
MPOTHO3UPOBAHUA
MOCJIEeACTBUN PCHICHUA




Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe KpuTtepuu oneHKH HHINKATOPOB A0CTHKEeHHsI pH GopMe KOHTPOJIS:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe JK3aMeH / 3a4eT ¢ OLEHKOIi 3ayer
5 87 - 100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYNEHTY, €CIH TeOopeTHUYecKoe
(3auTeHO) |coaepikaHUE Kypca OCBOEGHO IOJIHOCTBIO, 0e3 MpoOeNoB; HCUEPIbIBAIOIIE,
MOCJIEIOBATENbHO, YETKO W JIOTMYECKM CTPOMHO WU3JIaraeT Marepuan,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BONPOCAMH U JAPYTHMH BHJIAMH
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETC HOHOHHHTeHbeIﬁ marepual
BCE MPENYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBINIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLCHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMAaJIbHOMY,
aHAIM3UPYET TIONYYEHHBIE PE3yNbTAThI, MPOSBISET CAMOCTOSTEIBHOCTD
. Onenka «3aYTEHO» BBICTaBIISICTCS
IIPH BBIITOJIHCHUHW 3aJIaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIHM TEOPETUIECKOe
TEMaM AJUCHHUIIIIMHBI ITIOCJIICAOBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOHOCTHIO, HEOOXOIWMBIE TPAKTUICCKUE
JIOTHYECKHU H3JI0KCHBI, JOITYyCKaroTCsA
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTpPCHHEIC
., HE3HAYUTENbHbIE HEJOYEThl B OTBETE
nporpaMMoli oOydeHHsi ydeOHbIC 3aJlaHWsl BBINIONHEHBI, Ka4eCTBO WX
CTyJICHTa, TaKHWe Kak  OTCYTCTBHUE
BBITIOJTHEHUST JIOCTATOYHO BbIcOKoe. CTYJNEHT TBEpAO 3HAET MaTepHal,
CaMOCTOSITEIBHOTO ~ BBIBOJIA,  PEUYCBBIC
TPAaMOTHO M IO CYIIECTBY HM3JIaraet ero, He JIOMyCKas CYMIECTBEHHBIX| ' o =
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJIECTBOPHUTEILHO»  BBICTABISIETCS  CTYACHTY,  ©CIIH
TENBHO TEOPETUYECKOE COJIepPKAaHUE Kypca OCBOCHO YaCTHYHO, HO MPOOETBI HE
(3a4Te€HO) |HOCAT CYIIECTBEHHOTO XapaKTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX
MPOrpaMMON 3aJ]aHNH BBITIONHEHO, HO B HUX UMEIOTCS OIMOKH, TIPU OTBETE
Ha MMOCTaBJICHHBIN BONPOC CTYACHT JOMYCKAET HETOYHOCTH, HEMOCTATOYHO
MpaBUJIbHBIC (OPMYITHUPOBKH, HAONIONAIOTCS HAPYIICHUS JIOrMYSCKOM
MOCJIE/IOBATENLHOCTH B U3JIOKEHUU TIPOrPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTENIHHO» BBICTABISACTCS CTYIEHTY, eciii oH He|OlleHKa «HE 3a4T€HO» BBICTABISACTCS
WUTEbHO  [3HAET 3HAYUTENBHOW 4YacTH MPOTPAMMHOrO0 MaTepuaia, JONYCKaeT|CTyAEHTy, €CIH CTYyJSHT He 3Haer
(He 3a4TEHO) |CYIIeCTBEHHBbIC OIMUOKHU, HEYBEPEHHO, C OOJBIIMMH 3aTPyJHCHUSMH|OCHOBHBIX IMOHSATHH TEMbI JMCIIUTLTUAHBI,
BBITIOJIHSACT ~ MpakTH4Yeckhe paboThl, HEOOXOJUMBIC TNPAKTUYECKHE|HE OTBEYaeT Ha JOMOJHUTEIbHBIC H

KOMIICTCHIIMM  HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YHCJIOM 6aJ'IJ'IOB, OJU3KUM K MHWHHUMAJIbBHOMY

HaBOJAIIHME BOIIPOCHI ITPEOAaBaTECIIA.




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HalMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTNYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue noaroroBku: 15.03.04 Aémomamuzayus mexHoio2udecKux npoyeccos u npouzsoo0cme
[Ipodunb: Aemomamuzayus mexHoro02UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 4

YTBEPXAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAMOHHBII oniter Neo 1
10 JOUCIIUITIINHEC BBILII/IC.]'H/ITG.]'H)HaSI MaTEMaAaTHUKaA

1. I'padmuecknii 1 aHATUTUYECKHUI CIOCOOBI OTAETICHHS KOPHEN YpaBHEHHUS.
2. VareprniommpoBanue GyHKIUU. VHTEpHOIAIHMOHHBIN moymHOM Jlarpanxka.

CocraBurtennb A.B. CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICITIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIBHBIN UCCIIEIOBATEIHLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue nmoarotoku: 15.03.04 Aemomamuzayus mexHoio2UdecKux npoyeccos u npou3soocme
[Ipoduns: Aemomamuzayus mexHonocu4ecKux NPoOYeccos u nPouU300Cma (o ompaciam)
Cemectp 4

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIIHOHHBIN OnJieT No 2
o0 JIUCUUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Meron kacatenbHbIX (HploTOHA).
2. KBanmpatuuHoe mpuOIMKeHrne 0 METOIy HaUMEHBIITNX KBaJIpaToB.

CocraBureinb A.B. CagbixkoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKuii HAIMOHAJIbHBIN UCCIIEI0BATEIBLCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hamnpasnenue noarotosku: 13.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoo0Ccme
[Ipodunb: Aemomamuzayus mexHoro02UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAIMOHHBII OusteT Ne 3
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MATEMATHKA

1. Meron urepanuii (Ui HEIMHEWHOTO YpaBHEHUS).

2.  UYwucnennoe auddepennmpoBanne. Dopmyna dgucieHHOTO aud(HEepeHIIMPOBAHUS,
OCHOBaHHas Ha MPUMEHEHUH MHTEPIIOSAIIMOHHOTO mojJuHoMa HeioToHa.

CocrTaBuTeinb A.B. CaabikoB

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit denepanun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOro TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIbHBIN UCCIIEIOBATEIBCKUI TEXHOJOTHYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoocmae
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPoOYeccos U nPouU300Cma (o ompaciam)
Cemectp 4

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIHOHHBIN 0uJieT Ne 4
00 JIUCHUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Pemenue CJIAY c TpexauaroHaibHON MaTpuiieii. MeTo1 IpOTOHKH.
2. |-it uHTEpNONAMOHHBIN MoMHOM HbloTOHA.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCckuii HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noarorosku: 13.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3eoo0cme
[Ipoduns: Aemomamuzayus mexnonocuuecKUx NPoOYeccos u NPoOU3800Ccms (N0 OMpPAacisim)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAMOHHBIN outer Ne 5
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MATEMATHKA

1. Pemenue cucrem nuHelHbIX anredpanyeckux ypaBHeHui (CJIAY) meronom utepanuii.
Y cIoBHs CX0JUMOCTH.

2. BTOpO¥t HHTEPIOIAIIMOHHBIN TToMHOM HbI0TOHA.

CocTaBuTeinb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prsinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynemem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udeckux npoyeccos u npouzsoocmae
[Ipoduns: Aemomamuzayus mexHoio2U4ecKux NPoOYeccos U nPoU300Cma (o Ompaciam)
Cemectp 4

YTBEPX/IAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 r.
JK3aMeHALMOHHBIN OniteT Ne 6
o0 JUCHMIUIMHE BhIUMCIUTENbHAs MaTeMaTHKa
1. Pemenne cucrem nuHedHbIX anreOpanueckux ypaBHeHuit (CJIAY) mertomom

3eiigens. YcCIOBHA CXOIUMOCTH.
2. VnrepnonupoBanue GyHKunu. MHTEpHOMAHMOHHBIN NoIMHOM Jlarpanxa.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCckuii HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noaroroku: 135.03.04 Aemomamuzayus mexHoio2u4ecKux npoyeccos u npou38o00Ccmes
[Ipoduns: Aemomamuzayus mexnonocuyecKux npoyeccos u NPou3e00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAMOHHBII outer Ne 7
o JUCUUIUIMHE BpluncauTenbpHas MaTeMaTHKa

1. Pemenue cuctem nuHeWHbIX anreOpandeckux ypaBHeHuil (CJIAY) meTonom utepanuil.
Y cIoBHs CX0JUMOCTH.

2. Ksanpatypusie popmynbl Hetotona—KoTteca (cmywaii n = 1).

CocTaBuTeinb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prsinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHCcKkuii HaIlMOHAJIBbHBIN UCCIIEIOBATEILCKUI TEXHOJIOT MUECKUN YHUBEPCUTET

Dakynemem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udeckux npoyeccos u npouzsoocmae
[Ipoduns: Aemomamuzayus mexHoio2U4ecKux NPoOYeccos U nPoU300Cma (o Ompaciam)
Cemectp 4

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIHOHHBIN ouJieT Ne 8
0 JUCHUIUIMHE BBIUHMCIUTEIbHAS MaTEMATUKA

1. Cucrembl HeMMHENHHBIX ypaBHeHU. MeToa HproToHa.
2. YucneHHoe MHTErpupoBaHHe. MeToJ MpsIMOYTOJIbHUKOB.

CocTaBuTeb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOULL

Kageopa WVCT
Hamnpasnenue noarorosku: 135.03.04 Aemomamuzayus mexHoiocuyecKux npoyeccos u npou3eoo0Ccme
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3eo00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIMOHHBIN outer Ne 9
N0 JUCUUIUIMHE BpluMcianTenbHas MaTeMaThKa

1. Cucrembl HETMHEWHBIX ypaBHEHUU. MeTo1 uTeparuid.

2. TommHOMMANBHAS armpoxkcuManuA 1o METoAY HAaMMECHBIINX KBAaJAPaTOB.

CocTaBuTeb A.B.CaanixoB

MuHuCTEepCTBO HAayKH U BhICIIero oOpaszoBanus Poccuiickoit deneparun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOTO TOCYIaPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIHCKUI TEXHOIOTMYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoocmae
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoOYeccos U nPouU300Cma (o ompaciam)
Cemectp 4

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHaAlHOHHBIN onJiet Ne 10
00 JIUCHUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Cucrema nByx HelMMHEHHBIX ypaBHeHHH. Meton HproToHa.
2. Cucrema 0ObIKHOBEHHBIX Tu(depeHManbHbIX ypaBHeHuit (OAY) | nopsnka. Merton
DOlinepa.

CocTaBuTeab A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOULL

Kageopa WVCT
Hamnpasnenue noaroroku: 13.03.04 Aemomamuzayus mexHoio2U4ecKux npoyeccos u npou38o00Ccme
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3eo00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHaMOHHBI oniaer Ne 11
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMaTHUKaA

1. Koneunsle pazHoctu. Mx cBoiicTsa.
2. Yucnennoe muddepeHnupoBanne. MeToa HeonpeaeneHHbIX K0dpPUIneHToB.

CocTaBuTeb A.B. CannikoB

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deaepanun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIETO 00pa30oBaHus
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONIO0UL

Kageopa WCT
Hamnpasnenue nmoarotoku: 15.03.04 Aemomamuzayus mexHoio2UdecKux npoyeccos u npou3soocme
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoOYeccos U nPouU300Cma (o ompaciam)
Cemectp 4

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

IK3aMeHAIMOHHBIN ouJieT Ne 12
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MaTEMATUKA

1. Meron Haumenbiux kBagpatos (MHK).
2. YucneHHoe MHTErpupoBaHue. Meroja Tpameuuii.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«KazaHCKuii HAIMOHAJIbHBIN UCCIIEIOBATENILCKUN TEXHOJIOTUYECKUN YHUBEPCUTETY

Daxynomem UHGOPMAYUOHHBIX MEXHOLOULL

Kageopa WVCT
Hamnpasnenue noarorosku: 135.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3soo0Ccme
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3eo00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIMOHHBIN ouer Ne 13
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMAaTHUKaA

1. JIuneitHo€ MpUOMIKEHNE 110 METOTy HanMeHbIuX kBaaparoB (MHK).
2. YucneHHoe WHTErpUpoBaHue. Meto 1 mapadour.

CocTaBuTeb A.B. CannikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOrO TOCYIaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoiocudeckKux npoyeccos u npouzeoocmae
[Ipoduns: Aemomamuzayus mexHoro2U4eCKUx NPoOYeccos U nPouU3800Cma (o ompaciam)
Cemectp 4

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAInOHHBIN onJiet Ne 14
0 JUCHUIUIMHE BBIUMCIUTEIbHAI MaTEMATUKA

1. KsagpaTuuHoe npuOIMKeHUe 10 METOly HAaMMEHBIINX KBaIPaToB.
2. 3anava Komm st o6bikHOBeHHOTO TuddepenimansHoro ypaHenus (OAY) | nopsaka.
Meron Diinepa.

CocTaBuTeb A.B. CanbikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«KazaHCKuii HAIlMOHAJIBHBIN UCCIIEI0OBATELCKUI TEXHOJIOTUYECKUN YHUBEPCUTETY

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noarorosku: 13.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3eoo0cme
[Ipoduns: Aemomamuzayus mexnonocuyecKux npoyeccos u NPou3e00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAMOHHBII onter Ne 15
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMAaTHUKaA

1. Merton kacarensubix (HproTOHA).

2. Cucrema oObIKHOBeHHBIX auddepernnanpapix ypaBHeruid (OY) | mopsaka. Meton
Pynre—Kyrra.

CocTaBuTeb A.B. CannikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00pPa30BaTEIbHOTO YUPEKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIbHBIN UCCIIEIOBATEIBCKUI TEXHOJOTHYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoiocudecKux npoyeccos u npou300Ccmes
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPoOYeccos U nPouU300Cma (o ompaciam)
Cemectp 4

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHaAlMOHHBIN onJiet Ne 16
0 JIUCHUIUIMHE BBIUHCIUTEIbHAI MaTEMATUKA

1. YucnenHoe HHTCTPpUPOBAHUC. Meton MMpAMOYT'OJIbHUKOB.

2.  UYwucnenHoe pemenue 3agaun Komm a1 OOBIKHOBEHHOTO UG QepeHIINaTIHLHOTO
ypaBHenus (OY) | nmopsaka meronom Pynre—Kyrra.

CocTaBuTeb A.B. CagbikoB



IK3aMeH Max 40
0aJJI0B

Kpurtepuu onieHKH YyCTHBIX OTBETOB 00y4al0IUuXCs Bajubl

OTBeT oIcHHUBAaEeTCI OTMeTKOH «5», ecnu oOywaromuiics: moJiHO packpsul | 35-40
COJZICp)KaHME Marepuayia B 00beMe, MPEIyCMOTPEHHOM IPOrPaMMOii; HW3JI0KWI | OaioB
MaTcpurail rpaMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3Ys 9KOHOMETPHUYCCKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY, B OIPEICIICHHON JIOTHYECKOH MOCIeI0BATECIbHOCTH;
MPAaBUJIBHO BBITMIOJIHWI PUCYHKH, YEPTEXKH, TpaduKd, COMYTCTBYIOIIUE OTBETY;
[I0Ka3aJl YMEHUE WILIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMH, INPUMEHATH
(S5 B HOBOM CUTyaluu npu BBITIOJTHECHU U IMPAKTUICCKOTO 3aJaHusd,
MPOJEMOHCTPUPOBA 3HAHHE TEOPUU paHee H3YYCHHBIX COIMYTCTBYIOIIUX TEM,
c(hOpMUPOBAHHOCTh U YCTOMUYUBOCTh MCTIOJIB3YEMBIX IPH OTBETE YMEHHI 1 HABBIKOB;
OTBEYAJI CaMOCTOSITEIbHO, Oe3 HaBOMAIIMX BOIMPOCOB IPENOAABATENS; BO3MOYKHBI
OoJHa — MABC HCTOYHOCTHU IIPU OCBCHICHHEC BTOPOCTCIICHHBIX BOIIPOCOB WM B
BBIKJIQJIKAX, KOTOpbIe OOYYAIOMIMHCS JIETKO WCIPaBHJ TOCIE 3aMEYaHUs
npenogaBatess, oT 86 1o 100 % ydeGHOTO MaTepuana.

OTBET OICHUBACTCSI OTMETKOM «4», eCli YIOBIETBOPSET B OCHOBHOM TpeboBanusMm | 30-34 Gamna
Ha OLCHKY «5», HO IIpHU 3TOM HMECT HEKOTOPBLIC M3 HEAOCTATKOB: B H3JIOKCHUU
JOTYIIIEHBI HEOOIbIIHNE MPOOEIbl, HE MCKA3UBIIEeEe YKOHOMETPHUUECKOE COJECpKaHHE
OTBCTA; AOMYIICHBI OJJUH — JIBa HEAOYECTA IMPU OCBCIICHHUU OCHOBHOT'O COJCPIKAHUA
OTBETA, UCIPABIICHHBIE MOCJIE 3aMEYaHHs MPENOoaaBaTelis; JOMYIIEHbl OMIMOKA WU
0ojyee JBYX HENOYETOB  IPHU OCBEUICHHMH BTOPOCTENEHHBIX BOMPOCOB WM B
BBIKJIAJKaX, JIETKO MCIPABJIECHHBIC MOCIE 3aMe4YaHus npenoaanaress, ot 74 1o 83 %
y4eOHOTro MaTepuara.

OTMmeTKa «3» CTaBUTCS B CIEAYIOIIMX CIydasX: HEMOJHO PAacCKPBITO coiepkanue | 24-29
Marepuana (coaepkaHue H3JI0KEHO (parMeHTapHO, HE BCErJa IMOCIENIOBATEIbHO), | OAIIIOB
HO TIOKa3aHO oOllee NOHMMAaHWE BOIpOca U TMPOJAEMOHCTPUPOBAHBI yMEHUS,
JOCTAaTOYHBIE JIJIsl YCBOCHHS MPOTPAMMHOIO MaTepuasa; UMeNUCh 3aTPyIHEHUS WU
JOTYIIEHbl OMMOKH B OINpENeIeHUH TEPMHHOJOTHHM JUCUUILUIMHBL, YepTexax,
BBIKJIQ/IKaX,  HMCIpPABJIEHHBIE  I[OCIE€  HECKOJbKMX  HAaBOJAAIIUMX  BOIPOCOB
mpernojaBaTelis; o0yJaroluiics He CHpPaBUJICS C NPUMEHEHHEM TEOpUU B HOBOM
CUTYalldd MpPH BBHINOJHEHUM MPAKTUYECKOTO 3aJaHMs, HO BBIMNOJIHWI 3a/aHus
0053aTeNLHOTO YPOBHSI CJIOKHOCTH MO JaHHOM TeMe; MpU JOCTaTOYHOM 3HAHUU
TEOPETUYECKOTr0  MaTepuaia  BbISIBJICHA HEIOCTaTo4YHas CHOPMUPOBAHHOCTD
OCHOBHBIX YMEHHH U HaBBIKOB, OT 60 10 73 % yyeObHOTO Marepuana.

OTtMmeTKa «2» CTaBUTCA B CIIEAYIOIIUX CIIyYasiX: HE PaCKphITO OCHOBHOE cojiepxkanue | 1-23 Ganna
yuyeOHOro wMmarepuaia; OOHapy)KeHO He3HaHue oOyJarouumcs OOoJbIIel HIu
HanOoJee BAKHON 4acTH y4eOHOTO MaTepHaia; JOIMyIIeHbl OMIMOKH B ONPEIeICHHN
MOHSATHH, TPHU UCTIOJIb30BaHUH TEPMHUHOJIOTUY JUCIHILUIMHBI, B PUCYHKAaX, YepTekKax
win rpaduKkax, B BBIKIAJKAaX, KOTOpblE HE MCIPABICHBI TOCIE HECKOJIbKUX
HaBOJISIIMX BOIIPOCOB IpenojiaBaressi, MeHee 60 % yueOHOro marepuaia.

O0mas kiaaccnpukanus ommndOK

IIpu orieHKe 3HaHUI U yMEHUH ydalMxcs yYUTBhIBAIOTCS Bce OMIMOKH (rpyOble U Herpyobie) U
HEeJOYETHI.
I'py0bIMu cUMTaOTCSl OMIMOKM: HE3HAHWE ONPENENIEHUS OCHOBHBIX TOHATHH, 3aKOHOB, NpaBHJI,
OCHOBHBIX TIOJIO)KEHUH TEOpHH, He3HaHHe QOpMYJ, OOLIENPUHATHIX CHUMBOJIOB OOO3HAYCHMH
BEJIMYUH, €IUMHHUI] MX HW3MEPEHHs; HE3HaHHWEe HAUMEHOBAaHMH €IUHMIl HM3MEpEeHHs; HEeyMEHUe
BBIICIUTh B OTBETE TIJIABHOE; HEYMEHHE NPUMEHSTHh 3HAHMS, aJTOPUTMBl JUId pEIICHUs 3ajad;
HEyMEHHE JeNaTh BBIBOJBI M 00OOIIEHHS; HEYyMEHHE YUTaThb U CTPOUTh IpaduKu; HEyMEHHE
M0JIb30BaThCs MEPBOMCTOYHUKAMH, YUE€OHHUKOM M CIIPABOYHHUKAMU; MOTEPs] KOPHS WM COXpaHEHHE



MMOCTOPOHHETO KOPHsI; OTOpachiBaHue 03 OOBSICHEHHUI OJTHOTO M3 HHX; paBHO3HAYHBIC UM OIIUOKH,
BBIYMCIIUTENIbHBIE OIIMOKH, €CIIM OHU HE SIBJISIIOTCS ONHUCKOM; JIOTHUECKUE OLLIUOKH.

K Herpy0bIM omm0KaM OTHOCATCSA: HETOYHOCTh (OPMYIMPOBOK, ONPEACTICHUN, TOHATUH, TEOPUH,
BbI3BaHHAs HEIMOJIHOTONM OXBAaTa OCHOBHBIX IPU3HAKOB OIPEIEISIEMOIO IMOHATHUS WM 3aMEHOU
OJIHOTO - JBYX M3 3TUX IPU3HAKOB BTOPOCTENEHHBIMH; HETOYHOCTh IpaduKa; HepaluOHaJIbHBIN
METOJI pPELIEHUs 3aJauyd WJIM HEJAO0CTAaTOYHO NIPOJAYMaHHBIM IUIaH OTBETa (HApyLIEHUE JIOTHKH,
[IOJIMEHA OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMHU ); HEPALIMOHAJIbHBIE METO/IbI paOOTHI CO
CIPaBOYHOM U JAPYroM JUTEpaTypoii; HEyMEHUE pelliaTh 3aJjauu, BBIIIOIHSTH 3a/1aHus B OOIIEM BHJIE.

Henoueramu fIBJISIIOTCS: HEPALIMOHAIBHBIE TPHEMBI BEIYMCIICHUN U IPpeoOpa3oBaHmii; HEOpEKHOE

BBITIOJTHCHHE 3aITUCEH, YepTexel, cxeM, rpad)uKoB.

MunucTepcTBO HayKu U BhIciiero oopasosanus Poccuiickoit ®denepanuu

HmwxHekaMCKkuil XMMHUKO-TEXHOJIOTHIECKUNA UHCTUTYT ((prsinain)

(henepanbHOTO rOCYIapCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS

BBICIIIETO 00pa30BaHuUs

«Ka3zaHCKuii HallMOHAJIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOIMYECKUN YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL
Kageopa WVCT

Hamnpasnenue nmoarotoku: 13.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsooCcme
[Ipoduns: Aemomamuzayus mexHono2u4eckux NPoOYeccos U NPouU300Cmea (N0 ompaciam)

KomnuekT 3amannii 111 BLINOJHEHUS
pacueTHo-rpadpuveckux pador (ounas gpopma)
10 TUCLHUIUINHE BouiyuciumenvHas mamemamuxd

Hyneesoui eapuanm

PrI'P 1. PELIEHUE HEJIMHEWHBIX YPABHEHUI U UX CUCTEM

3aoanue 1.

3aoanue 2.

3aoanue 3.

3aoanue 4.

Ot1aeMTh KOPHHU 33aHHOTO ypaBHEHUS rpauuecKd W YTOYHUTH OJIMH M3 HUX METOJIOM
KacareJIbHbIX ¢ TouHoCcThIo € = 0,001: 3x—-cosx—-1=0.

OTaenuTh KOPHU 3aJIAaHHOTO YPAaBHEHHSI aHAJTUTHUECKUM CIIOCOOOM M YTOYHUTH OJUH
U3 HHUX METOJIOM HTepanuii ¢ TouHocthio € = 0,001:

x2+02-x*+05-x-1,2=0.

Pemute 3amaHHyl0 CHUCTEMYy HEJIMHEHHBIX YypaBHeHUH MeTogoM HproToHa ¢
toyHocthto € =0,001. HavanpHoe npHOIMKEHUE OINPEACIUTh TIpadUuUECKUM
sin(x—1)=13-y;
x—sin(y+1)=0,8.

croco0OomM.

Pemmute Ty K€ CUCTEMY HEJIUHEWHBIX ypaBHeHI/Iﬁ METOA0OM I/ITepaI_II/Iﬁ C TOYHOCTBIO
e =0,001.

PI'P 2. PEILIEHUE CJIAY

3aoanue 1.

Peumte CJIAY ¢ TpexaMaroHalbHOM MaTpUIIEd METOJIOM MPOTOHKH (BPYYHYIO U C
MOMOIILIBIO TIPOTPAMMBI):



r2.)(?1 - 0,8X2 = 1,6,
X +5xy —2x3 = 4;
X 3X2 + 4)C3 + O,6X4 =17,6;
X3 + 2X4 + 0,8X5 = 3,
L 1,2)(74 + 3X5 =8.

3aoanue 2.  Pemuth 3agannyto CJIAY meronom 3eiinens ¢ Tounocteio € = 0,001:
2,8)(71 + 3,8X2 — 3,2X3 =4)5;
2,5x; —2,8x, +33x3 = 7.L;.
6,5x; — 7,1x, +4,8x3 = 6,3.

3adanue 3. PemTh Ty XK€ CHCTEMY YpPaBHEHHMM METOJOM HTEpallUid C TaKOW kK€ TOYHOCTHIO
(MCITOJTb30BaTh MPHKIIAAHBIE TAKETHI IIPOTPAMM).

PI'P 3. Annpoxcumayus Qpynxkyui
3aoanue 1.  Dynxipsa 3amaHa TaOIUYHO:

Xi 0,5 1,5 2 3,1 4 5,6
yi 2,9 7,1 8,2 9,8 10,5 9,5

[TocTpouTh HMHTEPHONANUOHHBIM monuHOM Jlarpamxka st 3Toil ¢yHkuuu. C MOMOIIBIO 3TOTO
MOJINHOMA HaWTH NpUOIIKEHHbIE 3HaYeHHs] PYHKIIUU B Toukax X = 1,7; x =05.

3aoanue 2.  TlocTpouTh MHTEPHOAIMOHHBIN TIOTMHOM HbloTOHA 17151 PYHKITNH, 3a]aHHOHN TaOJIUIHO:

Xi 0,2 0,3 0,4 0,5 0,6 0,7
Yi 2,92 | 3,04 3,28 3,41 3,56 3,69
Haiitu npubmmkenHoe 3HaueHne PYHKIUU C TIOMOIIBIO 3TOTo noiuHoma mpu X = 0,26.
3aodanue 3. OnbITHBIE JAHHBIE 3a7aHbl TAOJIALIEH:
Xi 7,2 8,9 10,7 15,6 18,9 | 20,2 22,7
Vi 3,49 4,38 5,41 7,54 9,91 | 10,13 | 10,98
[TocTpouTh aNMPOKCUMHUPYIOIIYIO TPAMYIO y=aiX+a, UCHOJb3ysd METOJI HAMMEHBIINX

kBazparoB. Crenate nposepky. (PemuTs 3a1auy cHavyana Bpy4HyIo, 3aT€M C TIOMOIIBIO IPOTPaMMBI).

3aoanue 4. B talnuiie npuBeeHbI SKCIIEPUMEHTANIbHBIE JAHHBIE VIS TEINIOEMKOCTH Cp BOJITHOTO Tapa
(H20) npu pazHbIx Temmeparypax:

t, °C 600 650 700 750 800 850 900

Kl
cp, kr-K

2,203 | 2,2383 | 2,2738 | 2,3091 | 2,3441 | 2,3788 | 2,4130

ANNpOKCUMHPOBAaTh 3TU JaHHble KBaapaTUdHoU QyHkimeit Cp=ait?+a; t+as u  cjenmaTh
IIPOBEPKY.



PI'P 4. Yucnennoe peuienue ougppepenyuanbhvlx ypasHeHuil

3aoanue 1.  Jlana 3amava Komm mis OHY | nopsinka:
y'=cos(~=15-x+y)+(x~-y),
»(0)=0,
x €[0;1]
Haiiti umcriennble perrenust 3amaum Merogamu Oinepa u Pyrre—Kyrra mpu n = 10.
3aoanue 2.  Jlana cucrema muddepeHIMAIbHBIX ypaBHeHUH | mopsiika:

{y':Z-x+y—z-sin(y+1),
z'=x?-2-y+15-z;
¥(0,1)=12; 2(0,1)=15;
xe[0L11]

Haiftn uncrnienHsie pemenust cucteMbl uddepeHInanbHbIX  YpaBHEHHHA METOAaMu
Oitnepa u Pyare—Kyrra mpu n = 10.

KoMmuiekT 3a1anuii 1Jisi KOHTPOJIbHOMH PadoThI VISl CTYAE€HTOB 3204HOTI0 OT/AeJIeHNsI
10 AMCUMIUIMHE Bolruuciumenvras mamemamuxa

KonTpoasHas padora

Bapuanm 0
1. OtnmenuTh KOPHH ypaBHEHHS Trpadudyecku W YTOYHHTH OJWH W3 HHUX METOJIOM HTEpalui ¢
Touynocteio &=0,001.

JAx+7 =3c0s X

2. PemuTh cuctemy HeIMHEHHBIX ypaBHeHUH wMeTogoM HeroTtoHa ¢ TtouHocThio & =0,001.
HavanpHoe npubnuxeHue onpeaenuTb rpa@uyeckum crnocooom.

{y—sinx:O,S

0
o (20)

3. Pemuth CUCTCMY JIMHEHHBIX ypaBHeHI/Iﬁ C TpeX,HHaFOHaHLHOﬁ ManI/II_[CI‘/'I MCTOJOM IIPOI'OHKH
2%, —X, =1
X, +4X,- 2%, =8
3X, +5%;, =X, =3
2X, +5X%, + %X, =4

2X, +3%; =5

4. PemmwuTh cuCTEMY JIMHEWHBIX ypaBHEHUHN MeTo oM 3eiinens ¢ TouHocThio ¢ = 0,001.
17x +2,9%, -1,8%,=-0,5
2,1x, +3,5x,+1,8x, =0,5
4,2x, -1,7x,+1,1x, =19

5. DyHKIMSA 33aHa TAOIUYHO:



X

1,5

2,5

3

3,8

4,9

6,5

5,3

Yi 31

[TocTpouTh MHTEPHOJAMOHHBIA TOIMHOM Jlarpamxka mist 3toit pyakmuu. C TOMOIIBIO ATOTO
MOJITHOMA HAWTH NMPHUOIIKEHHOE 3HaYeHne (YyHKINHU B Touke X=1,8.

6. IlocTpouTh HHTEPIOISAUOHHBIN TOTMHOM HBI0TOHA 17151 QYHKINH, 3aJaHHOH TaOJIMYHO:

X. 0,1

Yi 1,7

0,3
2,6

0,5
3,7

0,7
4,9

0,9
3,8

C moMOIIIBIO ATOTO MOJIMHOMA HAWTH MPHOIIKEeHHOE 3HaueHne GyHkuuu npu X=0,2.

7. Bpluncnuth onpeaeneHHbIH MHTErpajl METOJaMU MPsIMOYTOJIbHUKOB, Tpaneuuil U mapadbosa mpu

n=10

8. DyHKIUA 3a7aHa TaAOJIMIHO

Xi 7,3
Yi 3,5

8,9
4,3

10,6
5,5

15,6
7,5

18,9
9,9

22,8
10,1

24,1
11,2

IlocTpouTh anmpOKCUMHUPYIOILYI MpsMyr0 Y=aX+a,, HCHOIb3ysd METOJ HAUMEHbIINX
KBaJIpaToB (PelInTh 3aJjauy CHayalla Bpy4HYI0, 3aT€M C TOMOIIBIO IPOTPAMMBI).

9. Jlana 3amaya Ko uist 0ObIKHOBEHHOTO Ju(depeHInaabHOro ypaBaerus | mopsiaka:
y' =2x+(1-X)y; y(O) =0,1-k; xe [0;1] (k — Homep BapuaHnTa)

Haiiti uncnennoe peuienue 3anauu meroaamu Ditnepa u Pynre-Kyrra npu n=10.

Kpurepun oneHKH NHCbMEHHBIX padoT:

OtBer oneHuBaercsi oTMeTKOi «5» (30-35 OamioB), ecnu: paboTa BBIMOJHEHA TOJHOCTHIO; B
JIOTUYECKUX PACCYKACHUSAX U OOOCHOBAHUM pEIIEHHs HET MPOOesoB M OLIMOOK; B pEIIEHUH HET
MaTeMaTH4YeCKUX OIIMOOK (BO3MOXHBI HEKOTOpPblE HETOYHOCTH, OMHUCKH, KOTOpas HE SBISETCS
CJIEZICTBUEM HE3HAHUS WM HeOHMMaHUs yueOHOro MaTepuasa), T.e. IpaBUIbHO BbINOJIHEHO §6—100
% paboThL.

Otmerka «4» (22-29 GanoB) cTaBUTCS B CICAYIOMIUX CIydasx: paboTa BHINOJHEHA MOJIHOCTBIO, HO
00OCHOBaHMS IIaroB pELICHUs HEIOCTaTOYHBl (€CM yMEHHME OOOCHOBBIBATh PACCYKICHUS HE
SBIISUIOCH CIIELUAIBHBIM OOBEKTOM MPOBEPKH); JTOMYLIEHBI OJHA OIMIMOKA, WM €CTh JABa — TpPHU
HelouéTa B BBIKJIAZKAX, PUCYHKaX, YepTeKax WIM Tpadukax (€ciu 3T BHIBI pabOT HE SBIISIHCH
CIeUAIbHBIM 00BEKTOM IPOBEPKH), T.€. IPABUIBHO BBHIOJIHEHO 74 — 85 % paboThI.



Otmetka «3» (12-21 6aI0B) CTAaBUTCS, €CIIU: JOMYIICHO He 0oJiee IBYX OMIMOOK WK 00JIee IBYX —
TPEeX HEJOYETOB B BBHIKJIAJKAaX, YepTekax WM rpadukax, HO oOydaromuiics oo6mamaer
00s13aTeIbHBIMUA YMEHHUSMH TIO MTPOBEPSEMOIi TEME, T.€. MPaBMIILHO BhIMoHEeHO 60 — 73 % paboTsl.
Otmetrka «2» (0-11 OanioB) cTaBUTCS, €CIIU: JOMYIICHBI CYIIIECTBEHHbBIC OMTUOKH, TOKA3aBIINE, YTO
oOyyaromuiicss He oOnamaer 00s3aTelNbHBIMH YMEHHSMH 1O JaHHOW TeMe B TOJHON Mepe, T.e.
IIpaBUJIbHO BBINOIHEHO MeHee 60 % paboThI.

O1enka bamier
5 30-35
4 22-29
3 12-21
2 0-11




		2021-08-24T09:51:01+0300
	ФГБОУ ВО "КНИТУ"




