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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUICEHUA KOMNEMEeHYUIL C YKA3ZAHUEM IMAnoe hopmupoeanus 6 npoyecce 0C60CHUs OUCUUNTTUHbL
Kommnerenmus:

[1K-1: CnocobeH ocyIecTBIsATh COOp M aHAIN3 HAYYHO-TEXHUUECKOH nH(popMaru, 0000IaTh Nepe1oBOr HAIIMOHATIBHBIN B MEXTyHAPO HbIH
OTIBIT B 00JIACTH Pa3paOOTKK U BHEAPEHUS CUCTEM YIIPABICHUS.
Nuankatopel JOCTHKEHUS KOMIIETCHITUU:

[TK-1.1: 3HaeT METO I MATEMATHYECKOTO MOJICTUPOBAHUS TTPOIIECCOB U OOBEKTOB aBTOMATH3AIIMU U YIIPaBJICHUS,

[TK-1.2: YMeeT npuMeHSATH METOAbI MATEMATHUYECKOTO MOJICIIMPOBAHUS IPOIIECCOB M 0OBEKTOB aBTOMATU3AIIMHU U YT PABJICHNUS,

[IK-1.3: Bmanmeer HaBBIKAMU TPOBENCHUSI TEOPETUUECKHX HCCIEJOBAHUNA ¥ BBIYUCIHUTEIBHBIX OJKCIEPUMEHTOB B COOTBETCTBUU C
WCIIOJIb30BAHUEM BBIOPAHHBIX CTAHJAPTHBIX MPOTPAMMHBIX CPEJICTB.
Omansl hopmuposanus Komnemenuyuu

Hnourxamo (vkazamo ece memwvl uz PI1/])
pol Jlexyuu Ilpax Jlabopamopuoie Kypcoeou
oocmuoicen muue 3anaAmus npoekm .
aumeHoeanue OUeHOUH020 cpeocmaea
us CKue (paboma)
Komnemen 3anam
uuu us
IK-1.1 Tema 1, Tema 2, | He Tema 1, Tema 2, TeMa 3, He JlaGopaTopHbie pabOTHI, TEKYIIHH KOHTPOJIb,
Tema 3, Tema 4, | npeny |rtema 4, TemMa 5, TemMa 6, | IPELYCMO | DK3aMEH.
TemMa 5, Tema 6, | cMOTp | Tema 7, Tema 8, Tema 9 /| TpeHbl | O4HO-3a04Has: nabopaTtopHbIe paboTHhl,
TemMa 7, Tema &, | €HEL TeMbl 1 -9 TEKYIINI KOHTPOJIb, SK3aMEH
Tema 9
IK-1.2 Tembr 1 -9 He Temsr 1-9/ He JlabopatopHbie pabOTHI, TEKYIIHI KOHTPOIIb,
npeny | Temsl 1 -9 IpeIycMO | K3aMeH.
CMOTp Tpeubl | O4HO-3a04HAs: nabopaTtopHbie paboThl,
€HBI. TEKYIIUNA KOHTPOJIb, SK3aMEH
I1K-1.3 Temal-9 He Temsr 1-9 / He JlaGopaTtopHble palOThI, TEKYLIUHl KOHTpPOJIb,
npeny | Temsl 1 -9 MpeIycMO | DK3aMeH.
CMOTp TpeHbl | O4HO-3a04HAs: nabopaTtopHbIe paboTHI,
€HBI TEKYIIHUNA KOHTPOJIb, DK3aMEH




Ilepeuenv oyenounvix cpeocme no oucuyunaune (M0ooyio)

3 cemecmp
JlabopaTopHbIii IPAKTHKYM
bamn
JlabopaTopHas
pabota ouHas Gopma O4YHO-3a049Hast popma
3 cemectp 3 cemectp
Nel 4-6 4-6
Ne2 4-6 4-6
Ne3 4-6 4-6
Ned 4-6 4-6
Ne5 4-6 4-6
Ne6 4-8 4-8
Ne7 4-8 4-8
No8 4-8 48
Ne9 4-6 4-6
HUTOI'O 36-60 36 - 60

JK3aMeHAIMOHHBbIH peliTHHT

Bonpoc bain
OKk3aMeHalMoHHbIN Borpoc Ne | 7-11
TeopeTuyeckasi 4acTh (OmpeeseHus, oOue XapakKTepUCTHUKH U T.11.) 3-4
BBIBOJT (hOPMYIT 3-4
MPaBILHOCTH KOHEYHOTO pe3yibTaTa 1-3
DK3aMeHaIMOHHBINA BOrpoc No 2 7-13
TeOpeTHYecKas 4acTh (ONpeaeaeHus, 00Ire XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-5
MPaBILHOCTh KOHEYHOTO pe3yibTaTa 1-4
[IpakTrueckoe 3aganue (MPaBWIBHOCTh KOHEUYHOTO PE3yJIbTaTa) 8-12
JlonosauTensHbI Bompoc No 1 1-2
JlononHuTeBHBIN Bopoc Ne 2 1-2

NTOI'O




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 HAIlMOHAJIBHBINA UCCIIEI0BATENBCKUN TEXHOJIOTMYECKU YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hanpasnenue noaroroBku: 27.03.04 Vnpasnenue 6 mexnuueckux cucmemax
[Mpodunb: CrcTeMbl U CpeICTBA ABTOMATU3AIMU TEXHOJIOTMYECKUX TPOIIECCOB

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

DK3aMeHaAlMOHHBII onster Ne 1
10 JUCIIUITIINHEC BBI‘-II/IC.]'H/ITG.]'IBH&H MaTEMAaTHUKA

1. I'padmueckuii 1 aHATUTUYECKHUI CIOCOOBI OTAEICHHS KOPHEN YpaBHEHHUS.
2. VnreprnommpoBanue GyHKIUU. VHTEpHOISIMOHHBIN moymHOM Jlarpanxa.

CocraBurtesb A.B.CaanbikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30oBaHus
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue nonrorosku: 27.03.04 Vnpaenenue 6 mexnuueckux cucmemax
[Tpodunb: CucteMbl U CpeICTBA ABTOMATU3ALUH TEXHOJIOTHIYECKUX MPOIECCOB

Cemectp 3
YTBEPX/AIO
3aB.xadeapoit O.B. MaryxuHa
« » 20 r.

DK3aMeHAIIHOHHBIN OnJieT No 2
00 JIUCUUIUIMHE BBIYHCINTENILHAS MaTEMATHKA

1. Meton kacarenbHbIX (HproTOHA).
2. KBampatuuHoe mpuOIMKEeHEe 0 METOTy HaUMEHBIITNX KBaIpaToB.

CocTaBuTeb A.B.CaabikoB



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

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexuuueckux cucmemax
[Mpodunb: CrcTeMbl U CpeICTBA ABTOMATU3AIMU TEXHOJIOTMYECKUX TPOIIECCOB

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

DK3aMeHAIMOHHBII OusteT Ne 3
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MATEMATHKA

1. Meron urepanuii (Ui HEIMHEWHOTO YpaBHEHUS).

2.  UYwmcnennoe auddepennmpoBanne. Dopmyna dgucieHHOTO U (HEepeHIIMPOBAHUS,
OCHOBaHHasi Ha MPUMEHEHHU WHTEPIOISIIMOHHOTO noirnHoMa HproToHa.

CocrTaBuTeinb A.B.CagbikoB

MuHHCTEpCTBO HAYKH U BICIIEro oOpa3zoBanus Poccuiickoit denepanun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue nonrorosku: 27.03.04 Vnpaenenue 6 mexnuueckux cucmemax
[Tpoduib: CucteMbl U CpeICTBA ABTOMATU3ALUH TEXHOJIOTHYECKUX MPOIECCOB

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

DK3aMeHAIHOHHBIN ouJieT Ne 4
00 JIUCHUIUIMHE BBIYHCINTENILHAS MaTEMATHKA

1. CJIAY c tpexanaroHanbHOM MaTpulieil. MeTo MpOroHKH.
2. |-it uHTEpNONAMOHHBIN oMHOM HbloTOHA.

CocTaBuTeb A.B.CaabikoB



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 WVCT
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexuuueckux cucmemax
[Mpodunb: CrcTeMbl U CpeICTBA ABTOMATU3AIMU TEXHOJIOTMYECKUX TPOIIECCOB

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

IK3aMeHAMOHHBIN outer Ne 5
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MATEMATHKA

1. Pemenue cucrem nuHelHbIX anreOpanyeckux ypaBHeHuil (CJIAY) meronoM uTepanui.
Y cIoBHs CX0JUMOCTH.

2. BTOpO¥t MHTEPIIONIAIIMOHHBIN TToMHOM HbI0TOHA.
CocraBurein A.B.CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIero oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa30oBaHus
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue noarorosku: 27.03.04 Vnpasenenue 6 mexnuueckux cucmemax
[Tpoduib: CucteMbl U CpeICTBA ABTOMATU3ALUHN TEXHOJIOTUIYECKUX MPOIECCOB

Cemectp 3
YTBEPX/IAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.
JK3aMeHALMOHHBIN Oniier Ne 6
o JUCHMIUIMHE BhlUMCIUTEIbHAs MaTeMaTHKa
1. Pemenne cucrem nuHedHBIX anreOpanueckux ypaBHeHuit (CJIAY) metomom

3elnend. YCIOBUS CXOIUMOCTH.
2. VnrepnonupoBanue GyHKunu. MHTEpHoasMOHHBIN monuHoM Jlarpanxka.

CocTaBuTeb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEILHOTO YUPEIKIACHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCckuii HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexnuueckux cucmemax
[Mpoduns: CrucTeMbl U CPeICTBA ABTOMATU3AIMU TEXHOJIOTHYECKUX TIPOIIECCOB

Cemectp 3
YTBEPXJIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAIMOHHBII outer Ne 7
N0 JUCUUIUIMHE BpluMcianTenbHas MaTeMaTUKa

1. Pewenue cuctem nuHeWHbIX anreOpandeckux ypaBHeHuil (CJIAY) mertonom utepanuii.
Y coBHs CX0JUMOCTH.

2. Ksagparypusie popmyssl Herotona—Koreca (cimydait n = 1).
CocraBuresb A.B.CaapikoB

MuHuCTEpCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 Vnpaenrenue 6 mexnuueckux cucmemax
[Tpoduib: CucteMbl U CpeICTBA ABTOMATU3ALUH TEXHOJIOTHYECKUX MPOIECCOB

Cemectp 3
YTBEPXIAIO
3aB.xadeapoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAIUMOHHBIN 0uJieT Ne 8
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MaTEMATUKA

1. Cucrembl HenMHENHHBIX 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
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexnuueckux cucmemax
[Mpodunb: CrcTeMbl U CPeICTBa aBTOMATU3AIMH TEXHOJIOTHIECKUX MPOIIECCOB

Cemectp 3
YTBEPX/IAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAIMOHHBIN outer Ne 9
N0 JUCUUIUIMHE BpluMcianTenbHas MaTeMaTHKa

1. Cucrembl HETMHEHHBIX ypaBHEHU. MeTo1 uTeparuii.

2. TlonmHOMMANIbHAS ANIPOKCUMAITUS TI0 METOTy HAUMEHBIIINX KBaIPaTOB.
CocTaBuTeb A.B.CaanixoB

MuHuCTEepCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOTO TOCYIapPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue nonrorosku: 27.03.04 Vnpaenenue 6 mexnuueckux cucmemax
[Tpoduib: CucteMbl U CpeICTBA ABTOMATU3ALUH TEXHOJIOTHYECKUX MPOIECCOB

Cemectp 3
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 r.

IK3aMeHaAlHOHHBIN onier Ne 10
o0 JIUCUUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Cucrema nByX HelMMHEHHBIX ypaBHeHHH. Meton HproToHa.
2. Cucrema 0ObIKHOBEHHBIX Tu(depeHManbHbIX ypaBHeHui (OAY) | nopsinka. Meton
DOlinepa.

CocTaBuTeb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCckuii HalMOHAJBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexuuueckux cucmemax
[Mpodunb: CrcTeMbl U CpeICTBA ABTOMATU3AIMU TEXHOJIOTMYECKUX TPOIIECCOB

Cemectp 3
YTBEPX/IAIO
3aB.xadenpoit 0O.B. MaryxuHa
« » 20 T.

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

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

CocTaBuTeb A.B.CaanixoB

MuHuCTEepCTBO HAyKH M BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHIECKUN HHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIETO 00pa30oBaHus
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue noarorosku: 27.03.04 Vnpasenenue 6 mexnuueckux cucmemax
[Tpoduib: CucteMbl U CpeICTBA ABTOMATU3ALUHN TEXHOJIOTHIECKUX MPOIECCOB

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

DK3aMeHAIMOHHBIN ouJieT Ne 12
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MaTEMATUKA

1. Merox HaMMEHBIINX KBaIPATOB.
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
«Ka3zaHCkuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOULL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexnuueckux cucmemax
[Mpoduns: CrcTeMbl U CpeICTBA ABTOMATU3AIMN TEXHOJIOTHYECKUX TIPOIIECCOB

Cemectp 3
YTBEPX/IAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAIMOHHBIN ouer Ne 13
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMAaTHUKaA

1. JluneitHoe mpuOIMKEHNE IO METOTy HAUMEHBIINX KBaJIPaTOB.
2. YucnenHoe unTerpupoBanue. Metoa napabo.

CocTaBuTeb A.B.CaanixoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBLHBIN UCCIIEIOBATEIBLCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexnuueckux cucmemax
[Tpoduib: CucteMbl U CpeICTBA ABTOMATU3ALUH TEXHOJIOTHYECKUX MPOIECCOB

Cemectp 3
YTBEPX/AIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAIMOHHBIN onJiet Ne 14
0 JUCHUIUIMHE BpIUMCIUTEIbHAS MAaTEMATUKA

1. KsagpaTuuHoe npuOIMKeHUe 10 METOy HAaMMEHBIINX KBaIpaToB.
2. 3anava Komm st o6bikHOBeHHOTO TuddepenimansHoro ypasHenus (OAY) | nopsaka.
Meron Diinepa.

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
Hanpasnenue noarorosku: 27.03.04 Vnpasnenue 6 mexnuueckux cucmemax
[Mpoduns: CrcTeMbl U CpeICTBA ABTOMATU3AIMN TEXHOJIOTHYECKUX TIPOIIECCOB
Cemectp 3

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

DK3aMeHaAlMOHHBII ouiaer Ne 15
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMAaTHUKaA

1. Merton kacarensubix (HproTOHA).
2. Cucrema oObIKHOBeHHBIX auddepernnanpapix ypaBHennid (OY) | mopsaka. Meton
Pynre—Kyrra.

CocTaBuTeb A.B.CaabikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBLHBIN UCCIIEIOBATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue nonrorosku: 27.03.04 Vnpaenenue 6 mexnuueckux cucmemax
[Tpodunb: CucteMbl U CpeICTBA ABTOMATU3ALUH TEXHOJIOTHYECKUX MPOIECCOB
Cemectp 3

YTBEPX/AIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 r.

DK3aMeHAIMOHHBIN onJiet Ne 16
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MaTEMATUKA

1. UucnenHoe HHTCTPpHUPOBAHUC. Merton MMpAMOYT'OJIbHUKOB.

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

CocTaBuTeb A.B.CaabikoB



IK3aMeH

Max 40
0aJJ10B

KpuTeplm OICHKHU YCTHBIX OTBE€TOB oﬁyqammnxcﬂ

Banasl

OTBeT OIICHUBACTCSI OTMeETKO# «5», eciu OOyJaroluiics: TMOJIHO PacKpbLI
colepKaHue MaTepuasa B 00beMe, NPEAYCMOTPEHHOM IPOrPaMMOMN; H3JIO0KHI
MaTcpurail rpaMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3Yi O9KOHOMETPHUYCCKYIO
TEPMUHOJIOTUIO ¥ CHMBOJIMIKY, B OINPEACICHHONW JIOTHYECKOH IMOCIICIOBATEILHOCTH;
NPaBUJIBHO BBITIOJIHWI PUCYHKH, YEPTEXKH, TpaduKd, COMYTCTBYIOIIUE OTBETY;
II0Ka3ajl YMEHHE WILIFOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IIpUMEpaMHU, IIPUMEHATH
(S5 B HOBOU CUTyaluu npu BBITIOJTHEHU U IMPAKTUICCKOIO 3adaHusd,
MPOJIEMOHCTPUPOBAT 3HAHWE TEOPUU paHEe W3YUCHHBIX COMYTCTBYIOIIHX TEM,
c(OpPMUPOBAHHOCTh U YCTOMYMBOCTD HUCIOJIb3YEMBIX MPU OTBETE YMEHHUI U HAaBBIKOB;
OTBEYAJl CAMOCTOSITENIFHO, 0€3 HaBOMSIIMX BOIPOCOB IPETONABATENS; BO3MOMKHBI
OoJHa — JABC HCTOYHOCTH IIPU OCBCHICHHEC BTOPOCTCIICHHBIX BOIIPOCOB WM B
BBIKJIAJIKaX, KOTOpbIe OOYYarOIIMHCS JIETKO HWCHpPaBWI TOCTEe  3aMEYaHHs
npenogasatess, oT 86 1o 100 % ydyeGHOTO MaTepuana.

35-40
0ayuIoB

OTBeT OLIEHUBAETCSI OTMETKOM «4», €Clli YAOBIETBOPSET B OCHOBHOM TPeOOBaHUSAM
Ha OI_[eHKy «5», HO HpI/I 3TOM HUMEECT HGKOTOpBIe N3 HEOOCTATKOB: B H3JIOKCHUUN
JOTIYIIIEHBI HEOONBIIHME MPOOEIbl, HE MCKAa3UBIIEeEe YKOHOMETPHUUECKOE COJCpPKaHHE
OTBETAa, HOHYHIeHI)I OJWUH — IBAa HEOJOYCTA HpI/I OCBCIICHUU OCHOBHOT'O conepncaHm{
OTBETA, UCIPABIICHHBIE MOCJIE 3aMEYaHHs MPENOoaaBaTelis; JOMYIIEHbl OIMIMOKA WIN
OoJjiee JBYX HENOYETOB  MPU OCBEIIEHWHW BTOPOCTETICHHBIX BOIPOCOB WJIH B
BBIKJIAJKaX, JIETKO MCIPABJIECHHBIC MOCIE 3aMe4aHus npenoaanaress, ot 74 no 83 %
y4eOHOTro MaTepuara.

30-34 bayuta

OtmeTKa «3» CTaBUTCS B CIEAYIOLIIUX CIYy4asX: HEMOJHO PACKPBITO COJEpHKaHHE
Marepuana (coaepkaHue H3JI0KEHO (parMeHTapHO, HE BCErJa MOCIEI0BATEIBHO),
HO II0Ka3aHO oOllee IOHMMaHWE BONpPOCAa M IMPOJEMOHCTPUPOBAHbI YMEHHS,
JOCTaTOYHbIE Ul YCBOCHMS IPOIPaMMHOIO MaTepuana; UMEIUCh 3aTPyIHEHUS WU
JOIMYIIEHbl OIIMOKUM B ONIPEAEICHUHM TEPMHHOJIOTUM JUCLMILIMHBL, 4YepTeikax,
BBIK/IaJKaX,  MCIPABJIEHHbIE  IOCJIE  HECKOJbKUX  HABOJAIIMX  BOIPOCOB
npernojaBatelis; oOyJarollUicsl He CIpaBWICSA C IPUMEHEHHEM TEOpUU B HOBOM
CUTYyallUd NpPHU BBINOJHEHUU NPAKTUYECKOTO 3a/aHUsl, HO BBINOJHWI 3aJaHus
00513aTeJIBHOTO YPOBHS CJIOKHOCTH IO JAaHHOM TeMme; MpU JOCTaTOYHOM 3HAHUU
TEOPETHUYECKOr0  MaTepuaja  BbISBIEHA HEIOCTAaTO4YHas  Cc(OPMUPOBAHHOCTD
OCHOBHBIX YMEHHH U HaBBIKOB, OT 60 10 73 % yyeObHOTO Marepuana.

24-29
OaJU10B

OTtMmeTKa «2» CTaBUTCA B CIIEAYIOIIUX CIy4asX: HE PACKPhITO OCHOBHOE COJIEpKaHHe
yuyeOHOro Marepuaia; OOHapy)KeHO He3HaHue oOy4arouumcs OOJbIIel WIu
HanOoJee BaKHON 4acTH y4eOHOTO MaTepHaia; JOIMyIIeHbl OIIMOKH B ONPEICICHHN
MOHSATHH, NTPHU UCIIOJIb30BAaHUH TEPMHUHOJIOTUH JUCIHILIMHBI, B PUCYHKAaX, YepTekKax
win rpaduKax, B BBIKJIAJKaX, KOTOpPbIE HE HCHPABIEHBl II0CIE HECKOIBKHX
HaBOJIAIIMX BOIIPOCOB IpenoiaBarens, MeHee 60 % yueOHOro marepuaa.

1-23 6amna

O0mas kiaaccnpukanus ommdOK

IIpu orieHKe 3HaHUI ¥ yMEHUH ydalMxcs yYUTHIBAIOTCS Bce OMIMOKU (rpyOble U Herpyobie) U

HEIOYETHI.

prﬁban CYHUTAIOTCH OMMOKM: HE3HAHHE OMPCACIICHUSA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBUJI,
OCHOBHBIX ITOJIOKECHHUH TCOpHUHU, HC3HAHUC (I)OpMyJ'I, OGIJ.ICHpI/IHHTBIX CHMBOJIOB 0003HaYCHUMU
BCJIMYMH, CIAWHHUI HX HU3MCPCHUA, HC3HAHUC HAaMEHOBAHUM €IMHMUIL HU3MEPCHHA, HCYMCHUC
BBLICIUTE B OTBCTC IJIABHOC;, HCYMCHUC MPUMCHATH 3HAHUA, AJITOPUTMbI IJId PCHICHHUA 3aay,
HCYMCHHC [CJIaTb BBIBOABI U 0606H_ICHI/I$I; HCYMCHHUC UYUTATb U CTPOUTH Fpa(l)I/IKI/I; HCYMCHHC
IMOJIb30BATHCA IMEPBOUCTOYHHUKAMU, y‘-Ie6HI/IKOM " CIIPpaBOYHHUKAMU,; MOTCPSA KOPHA WM COXPAHCHUC
MMOCTOPOHHETO KOPHA; OT6paCBIBaHI/Ie 0e3 00bsICHEHUI OJITHOTO U3 HHX; paBHO3HAYHLIC UM OIJ_II/I6KI/I;

BBIYUCIIUTCIIBHBIC OIJ_II/I6KI/I, €CJIM OHHM HE SABJIAIOTCA OHHCKOﬁ; JIOTUYCCKHE OIIHOKH.




K Herpy0bIM omm0KaM OTHOCATCS: HETOYHOCTh (OPMYIMPOBOK, ONPEACTICHUN, TOHATUH, TEOPUH,

BBI3BaHHAsl HEIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEACIIEMOr0 IOHATUS WM 3aMEHOU

OJTHOTO - JBYX M3 A3THUX MPHU3HAKOB BTOPOCTENIEHHBIMH; HETOYHOCTh rpaduka; HeparroHaIbHBINA

METOJI PELIEHUs 3a7auyd WIM HEJAO0CTAaTOYHO NIPOJAYMaHHBIH IUIaH OTBETa (HApyLIEHUE JIOTHKH,

[IOJIMEHA OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU ); HEPALIMOHAJIbHBIE METO/1bI pAOOTHI CO

CIPaBOYHOM U JAPYroM JUTEpaTypoii; HEyMEHUE pellaTh 3aJjauu, BBIIOIHSTH 3a/1aHus B OOIIEM BHJIE.
Henpoueramu fIBJISIIOTCS: HEPALIMOHAIBHBIE TPHEMBI BEIYMCIICHUN U IPpeoOpa3oBaHuil; HEOpEKHOE

BBITIOJTHEHHE 3aITUCEH, YepTexel, cxeM, rpaduKoB.

MuHucTepcTBO HayKu U BhIciiero oopasosanus Poccuiickoit ®denepanuu
HmwxHexkaMCcKkuil XMMHUKO-TEXHOJIOTHIECKUNA UHCTUTYT ((prsinain)
(dbenepanbHOro rOCyIapCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCckuii HaIMOHAJIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL
Kageopa WVCT

Hamnpasnenue nmoarotoku: 13.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoocme
[Ipoduns: Aemomamuzayus mexnonocuuecKux NPoyeccos u NPou3e00Cmas (N0 OMpacisim)

KommiekT 1abopaTtopHbix padot
10 JMCUUIUTHHE «BhIUUCINTEIbHAS MaTeMaTHKa»
Ounasi popma / Ouno-3a0uHas popma

JlaGopaTtopHasi padora Nel
Tema: «PellieHue HETMHEWUHBIX YPAaBHEHUIT».

3aganue:

1. U3yuuTh TEOpETHUECKHUI MaTepHall.

2. OTnenuTh KOPHU YpaBHEHUU rpad)UuecKuM CrIoCOOOM:

a)2x +1In(2x+3)—1=0,

6)2cos(x+%) +x?=3x—2.

3. OTaenuTh KOPHU ypaBHEHUHN aHATUTUYECKUM CIIOCOOOM:

a)x3—2x2—4x+5=0,

0) x3 —0,2x% + 0,5x + 1,5 = 0.

4. HaiiTu KOpeHb YpaBHEHHUSI METOJIOM KacaTeJIbHbIX ¢ TOUHOCTHIO 110 €=0,001
x3-02x%?+0,5x+15=0.

5. Haiitu KOopeHb ypaBHEHUsI METOJOM UTepaluil ¢ ToyHoCThio A0 £=0,001
x3—3x2+6x+4=0.

6. [ToaroroBuTh OTUET 1O TAOOPATOPHOI padoTe.

JlaGopaTopnast paGora Ne2
Tema: «Pelienue cucreM HEITMHEWHBIX YpaBHEHU MeTO0M HbrOTOHA».
3amanmue:
1. 3yuuts TeOpeTHdecKuil MaTepua
2. Ucnonb3ys meton HploTOHA, pelinTh CHCTEMY HETMHEHHBIX YpaBHEHUI ¢ TOUHOCTHIO 10 €=0,001



X, COSX, —X, =0
{xf +x2—1—20 (>0)
s -1=

3. Pemuth cucremy HelMHENWHBIX ypaBHeHU MeTogoM HerotoHa ¢ Tounoctsto 10 €=0,001

(x,>0).

4. IloaroToBUTH OTYET MO JabOpaTOPHOI padoTe.

X, =X, +1=0

X, + X, —2%, =0

JlaGopaTopnasi padora Ne3

Tema: «Pemenue CJIAY MeTo0M IPOTOHKH».
3ananmue:
1. M3yuuTh TEOpETHUECKUI MaTepual.
2. Pemnth cucteMy TUHEWHBIX YpaBHEHUH C TPEXIUaroHaIbHON MaTpHUIIEH METOIOM TIPOTOHKH
2%, — X, =4
X, +4X, + 2%, =7

3X, +5X; —X, =6

2X; + 4%, + X, =5

X, +3%; =3

3. CoctaButh mporpammy pemieruss CJIAY ¢ TpexauaroHaJlbHON MaTpHUIIEH METOIOM TTPOTOHKH.

4. C momomipio pa3paboranHoit mporpammbl pemuth CJIAY ¢ TpexamaroHaqbHOW MaTpulled U3
MyHKTa 2.

5. [loaroToBUTH OTYET 1O JIAOOPATOPHOU padoTe.

JlabopaTopnasi padora Ned
Tema: «Pemenue CJIAY utepaiiiOHHBIMH METOAAMU .
3aganue:
1. 3y4uTh TEOPETUUECKUI MaTepHal.
2. Pemuth cucteMy JIMHEHHBIX YPaBHEHHI METOJIOM uTepanuii ¢ TouHocTthio & = 0,001

54x, —2,1x, +3,4%x, =4
4,2x, +1,7X, —2,3%, =3
34X +2,4%X, +7,5%, =2

3. Pemuth cucreMy TMHEHHBIX YpaBHEHUN MeToioM 3eiiaens ¢ Tounocthio & = 0,001
5,4% —2,3%, +3,4%, =3
4,2x +1,7X,—2,3%, =2
34X +2,5%, + 7%, =1
4. Pemmth cucTeMy JIMHEHHBIX ypaBHEHMH MeETOJOM wuTepauuii ¢ TouHocThio & = 0,001 B

MAaT€MaTUu4YCCKOM ITaKCTC
4,5% —3,5%, +7,4%,=3,5

3,1x,-0,6x, —2,3x, =-0,5
0,8x,+7,4x,-0,5%, =7,4

5. [loAroToBUTE OTYET 1O TaOOpaTOpHOU padoTe.



JlaGopaTopnast paGora Ned
Tema: «lIpubnkeHHOE BBIYMCICHHE 3HAYEHUM (YHKIMHA C TMOMOIIBIO HHTEPIOISIMOHHBIX
oaruHoMoB Jlarpanka u Herotona».
3amanmue:
1. U3yunuTth TeOpeTUYECKUI MaTepuall.
2. OyHKIMs 3a1aHa TaOJIMYHO:
X. 1,5 2,6 3 4 5

y. |33 3,7 4,9 6,2 5,2

[TocTpouTh HMHTEPHOJAMMOHHBIM monuHOM Jlarpamxka juist 3Toll ¢yHkuuu. C MOMOIIBIO 3TOrO
MOJIMHOMAa HaWTH mNpuOIMKeHHOe 3HaueHue G¢yHKuuM B Touke X=2. [loctpouts rpadux
MHTEPHOJISILIMOHHOTO MTOJIMHOMA U OTMETUTB HA HEM Y3JIOBBIE TOUKH.

3. [TocTpouTh MHTEPIOISAIMOHHBIH oJTMHOM Jlarpamka st pyHKIHA

y = +/x , ucnonB3ys B KauecTBE Y3JIOBHIX CHAEAYIONIHE TOUKH:
X. 100 121 144

y. |10 11 12

Boruncnuthk npubnaukeHHoe 3HaueHne (PyHKIMU ¢ TOMOIIBIO 3TOTo mosinHoMma npu X=115. OueHuts
MIOTPEIIHOCTD PE3yJIbTaTa, HCIIOJIb3Ysl TEOPEMY O TIOTPEUTHOCTH.

4. TTocTpouTh MHTEPHOJISAIMOHHBIN nosMHOM HbtoToHA 11 QyHKIMM, 3a1aHHOM TaOJIUYHO:

X. 0,2 0,4 0,6 0,8 1,0

Y, 1,8 2,3 3,2 4,1 3,7

C moMoIIbI0 ATOTO MOJMHOMA HAWTH pUOIMKeHHOE 3HaYeHUe GyHKIuu pu X =0,3.

5. Wcnonb3ys Tabauily 3HAUEHWM (QYHKIMH Y =€, ¢ NOMOLIbI0 MHTEPHOJALNOHHBIX MOJHMHOMOB
3,62 3,68

HeroToHa BeIUMCINTG €7 1 e™™ .
X, 3,60 3,65 3,70 3,75
Y, 36,598 38,475 40,447 42,521

6. [ToaroToBUTH OTYET 10 JIAOOPATOPHOU padoTe.

JlaGopaTopnasi paGora Ne6
Tema: «Anmnpoxcumariys TaOIUYHBIX GYHKIHNA 110 METOAY HAUMEHBIINUX KBAIPATOBY.
3ananmne:
1. U3yuuTh TEOpETHUECKUI MaTEpHall.
2. OyHKUUA 3a/1aHa TAOIHYHO
Xi 7,2 8,9 10,7 15,6 18,9 22,7 24,1
Yi 3,4 4,4 5,5 7,5 9,9 10,1 11,1

[TocTpouTh anmmpOKCUMUPYIOMIYIO TPAMYI0 Y = & X+, , UCIOJIb3Ys] METOJl HAUMEHBIIUX KBaJIpaToOB

(pemuTh CHaYaIa BPYYHYIO, 3aTeM B Tabnu4HOM mporeccope Excel).

3. 3agaua 2. JIyng TabnuyHO 3a7aHHON (QYyHKIUU

Xi 2,0 2,2 2,4 2,6 2,8 3,0
Yi 0,31 0,35 0,38 0,41 0,44 0,48

HATH anmpoOKCUMHUPYIOIIYIO (PYHKIIUIO B BU/I€ KBaJPAaTHOTO TPEXUIeHa.
4. OHLITHLIC JAHHBIC 3a1aHbl Ta6J'II/II_ICI71
| Xi 114 |17 |24 |30 |37 |45 |51 |58 |




lyi Jo3 Joe 11 [17 [23 [30 [38 [45 |
AnnpokcuMHMpoBaTh 3TH JaHHBIE CHa4ajda JUHEHHOM (yHkumed Y=a X+a,, 3aTeM CTENEeHHON

¢bynkuueit y = cx™. YCTaHOBUTbH, KaKOE U3 JBYX MPHUOIMKEHUN JTydIlIe.
5. [loAroTOBUTE OTYET 1O JTAOOpaTOPHOU padoTe.

JlabopaTropnas padora Ne/
Tema: «YHucnennoe ougghepenyuposanue u unmezpuposanue.
3aganue:
1. U3yuuTth TeOpEeTUYECKUI MaTepuall.
2. lnst GyHKIMH, 3aJaHHOM TabIumen
Xi 0,22 0,24 0,26 0,28
Yi -2,43 1,00 2,45 4,57
BBIYMCIIUTh 3HAUE€HHE MPOM3BOJAHON B Touke X=0,23, MOCTpPOMB HHTEPHOJSLUOHHBII MHOTOWIEH
Jlarpanxa.
3. ns dyHKIMU, 3a1aHHON TabnuIen
Xi 0,3 0,4 0,5 0,6
Yi -2,43 1,00 2,45 4,57
BBIUHUCIIUTh 3HAYEHUE MPOM3BOJHOW B Touke X=0,35, MOCTPOUB HMHTEPHOJISIIUOHHBIA MHOTOWICH
HeroToHa, 1 caenaTh OLIEHKY HOTPEIHOCTH.
4. OyHKIMS 337jaHa TaOJIUYHO

Xi 0 0,1 0,2 0,3 0,4 0,5 0,6

Yi 1,8 2,5 3,8 4,9 4,2 3,5 3,2

Boruncnuth onpeneneHHbI HHTETpall METOJaMH MPSIMOYTOJILHUKOB, Tpaneluii 1 napadoJl.
1

5. Beruucnute mHTerpan | = j x?sinxdX MeTosaMM IPSMOYTOJBHUKOB, TPANENuii W mapabos Ipu
0

n=10. OneHUTh MOTPEUTHOCTh BBIYMCICHHS HHTETPaja METOIO0M Tpanenuid. Haiitu TouHoe 3HaYeHHE
WHTETpajia U CPAaBHUTH C PUOIMKEHHBIMU 3HAYCHHUSIMH, TIOJTYYEHHBIMU C IOMOIIBIO TPEX METOIOB.
6. [ToaroToBUTH OTYET 10 JIAOOPATOPHOU padoTe.

JlabopaTopnasi padora Ne8
Tema: «YHucnennoe pewenue 3adauu Kowu memooamu Jiinepa u Pynee—Kymma».
3aganme:
1. U3yuuTh TEOpETHUECKUI MaTEpHall.
2. [lana 3anava Ko s oObikHOBeHHOTO AuddepeHinanbHoro ypaBuenus | - ro mopsaxa:
y'=2x+y; xe[1;15]
y (1)=1.
HaiiTi uncnenHoe pemieHue 3a1a4u MeToAoM Diinepa mpu N =5.
3. Mana 3amaua Kormu amst o0pikHOBEHHOTO AuddepeHInanbHoro ypaBHeHus | - ro mopsiaka:
y'=2x+y; xe[1;15]
y (1)=1.
Haiiti uncnennoe pemenue 3aaaun metogoM Pyrare-Kyrra mpu n =5.

4. Jlana 3amaya Komu A 0ObIKHOBEHHOTO AU(PEepeHIINaTLHOTO
ypaBHeHus | - ro mopsixa :
y'=yd-x. y(0)=1;
x <[0; 0,5].
Haiitn uncnenHsle pemenns 3axadn Meronamu Ounepa u Pynre-Kyrra mpu n =10. Haiitu TouHOE



pCeUICHUC 3a1a4r Kommu n CpaBHUTDH MOJIYYCHHBIC YU CJICHHBIC PCIICHUA C TOUYHBIM PCHICHUCM.
5. [loAroTOBUTE OTYET 1O JTAOOpaTOPHOU padoTe.

JlaGopaTopHnasi padota Ne9
Tema: «Hucnennoe pewenue cucmem 0ovikHO8eHHbIX OUphepenyuanvhbix ypasuenuti I nopsaoka».
3ananmue:
1. U3yuuTth TeOpeTUYECKUl MaTepuall.
2. Ilpumenss meron Diiniepa, HAMTH YHCICHHOE PElIeHne CUCTeMBbI AU (hepeHIHaTBbHBIX YPaBHEHUH
IIEPBOTO MOPSJIKA

y'=(z-y)x,
7'=(z+Y)x,
npu HavaabHbIX yermoBusax Y(0)=1;z(0) =1 na orpeske [0; 1] nmpu n=10.
3. Ilpumensss meron Pynre-Kyrra, HallTM uucleHHOE pelIeHUE CHCTEMbI aud@epeHInaIbHbIX
YPaBHEHUH MIEPBOTO MOPsIIKA
y'=(sinz—y)x,
7'=(z+cosy)x,
npu HavadbHbIX yemoBusax Y(0)=1;z(0) =1 na otpeske [0; 1] nmpu n=10.
4. 3apauy Komm nns nuddepeHimanbHOro ypaBHeHUsI BTOPOTO MOpsIKa

v+ X 1y=0: y©)=0,7; y'@)=-0,5
X

3aMEHUTh CUCTeMOW nuddepeHnanbHBIX YpaBHEHUN TIEpBOro mnopsiaka. Mcnonb3ys meron Ditnepa,
HAWTH YUCICHHOE PEIICHHE MOJy4eHHOH cucteMbl aupdepeHInalbHbIX ypaBHEHH Ha oTpe3ke [1;
1.5] ¢ marom h=0,1.
5. 3agauy Kommm mis muddepeHnnanbHOro ypaBHEHHST BTOPOTO MOPSAKA
!
y'+L+2y=0; y1)=09; y'@)=0,7

X
3aMEHUTh PaBHOCUJILHOW cucTeMoi nuddepeHraibHbIX ypaBHEHHH nepBoro nopsaka. Mcnonb3ys
Meron Pynre-Kyrra, HallTu uncieHHOE pelleHHe MOJIYYeHHONH CHUCTeMbl AuQdepeHnanbHbIX
ypaBHeHwmii Ha otpeske [1; 1.5] ¢ mrarom h=0,1.
6. [ToaroToBUTH OTYET 10 JIAOOPATOPHOU padoTe.
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