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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooepircanue Omanwt hopmuposanus komnemenyuu

Komne KomnemeHnuyuu (vkazamwv ece memvul uz PI1J])

menyu Jlexyuu Ilpax Jlabopamopuoie Kypcoeou Haumenosanue oyenounozo

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

OIIK-3 | CnocobHOCTh HcmoNB30BaTh | Tema 1, Tema 2, Tema 3, | He Tema 1, Tema 2, Tema 3, He PI'P Nel, PI'P Ne2, PI'P Ne3,
COBpPEMEHHBIE TeMa 4, Tema 5, Tema 6, nped tema 4, Tema 5, Tema 6, | npedycmo PI'P Ne4,
WH(pOpPMaITMOHHBIE Tema 7, tema 9 yeMmo tema 9, tema 10 mpenpl | TEKYIINI KOHTPOJIb, SK3aMEH.
TEXHOJIOTUH, TEXHUKY, 3aouHoe: Texkymuii KOHTPOJIb,
MPUKJIAJHbIE POrpaMMHBIE mpern KOHTpOJIbHAs paboTa, 3K3aMeH
Cpe/ICTBA PH PEIICHNH 337134 bl.
npodecCuoHaTbHOM
JeSITENIbHOCTH

OIIK-4 | CnocoOHocTh y4acTBOBaTh B | Tema 1, Tema 2, He Tema 1, Tema 2, Tema 3, He PI'P Nel, PT'P Ne2, PT'P Ne3,
paspaboTke  0000MmEHHBIX | TeMa 3, Tema 4, Tema 5, nped | Tema 4, Tema 5, Tema 6, | npedycmo PT'P Ne4,
BApUAHTOB peuieHus | tema 6, tema 7, tema 8, yemo Tema 7, Tema 8, TeMa 9, | mpenwvt | TEKYIIHI KOHTPOJb, 9K3aMEH.
nmpoOsieM,  CBA3aHHBIX  C | Tema 9 tema 10 3aoyHoe: Tekymui KOHTPOJb,
aBTOMaTH3aIen mpern KOHTpOJIbHAs paboTa, 3K3aMeH
IPOU3BOJCTB, BHIOOpE Ha bl.

OCHOBC aHaJIM3a BapHaHTOB
OIITUMAJIBHOI'O
IIPOrHO3HUPOBAHUA
MOCJIEeICTBUIM peIICHUA







Ilepeuenv oyenounvlx cpeocme no oucuyuniune (Mooyo)

4 cemecmp
Ouenounvie cpeocmea | Kon-eo Min, 6annoe Max, 6annos
(bazoewtii (nosviuieHHbLI
yposens) O/ 3 yposens) O/ 3
Pacuemmno-cpagpuueckasn 4 24/- 40/-
paboma
Koumponwvnaa paboma 1 - /21 -/35
Texywuit KOHmpo.io - 12/15 20/25
IK3amen 1 24/24 40/40
Hmozo: 60 100




Hokazamenu u Kpumepuu oyeHuesanusn Komnemeuuuﬁ C onucanueém wKal1 oueéHueanus

Hnoexc Cooepicanue Yposenu oceoenua komnemenyuu
KomMnemeHuyuu KOomMnemeHuyuu Ilopozoswiii Ilpoosunymeutii Ilpegocxoonuiii
CIIOCOOHOCTh UCIOJIb30BaTh | 3HAaTh: MOHSATHE W METOJbl | 3HATH: KOMIIOHEHTHI | 3HATh: TpeOoBaHuUs K
COBpEMEHHBIE CaMOpa3BUTHH, oOpazoBarenbHON KOMIIETEHTHOCTH CIICI[HAITUCTA
nH(pOpMallMOHHbIE camMo00y4eHHUs U | IEATEIbHOCTH U €ro pa3BUTHIO; TPEOOBAHUS K
TEXHOJIOTHH, TEXHUKY, | CAMOBOCIIUTAHUS JINYHOCTH. | (MOTHBAIIMOHHBIMH, MOBBIIICHUIO KBATHM(PHUKAINN U
MPUKIAJHBIE  TIPOTPaMMHBIC | YMETh! CaMOCTOSITEIIEHO | TIPOIecCyaIbHbIH, MacTepcTBa B
CpeAcTBa TNpH PENICHWH 3ajad | CTaBUTh 3aJaud B OOJACTH | OpraHW3allMOHHBIH, npoeccHoHaTBFHON cpejie.
npohecCuoOHATBHOU caMm000pazoBaHUsI. OIIEHOYHBIN), TUTIOBBIE | YMETh:  aHaNU3UpPOBATh W
NS TeTbHOCTH, Brnanets: METOJIAaMH | aITOPUTMBI BEIONpaTh (OPMBI M METOJIBI
OITK-3 caMoaHalln3a; METOJIaMH | caM0o00pa30BaHUsI. MOBBIIICHUST KBATM(UKAIUH U
i OpraHu3alui COOCTBEHHOTO | YMeTh: IUIAHUPOBATh U | MAacCTEpCTBA B 3aBUCUMOCTU OT
00y4eHwUs. peann30BhIBATH COOCTBEHHBIX MOTPEOHOCTEH U
COOCTBEHHYIO 00pa3oBaTEIbHON TPACKTOPHH.
00pa3oBaTeIbHYIO Bnanets: crocobamu
TPAeKTOPHIO. yIpaBiIeHUSI CBOUMU 3HAHUSAMU
Bnagers: anamuzoM u | s oOecrnedeHuss — CBOew
OIleHKOH (P PEKTUBHOCTH | KOHKYPEHTOCTIOCOOHOCTH.
POrpaMMbl U Pe3yiIbTaTOB
camMmo00pa3oBaHuUsI.
CIOCOOHOCTh Y4acTBOBAaTh B |3HAHUE METOJIOB | CHOCOOHOCTBIO Y4acTBOBATh |3HAHWE METOJIOB U CHUCTEM
pa3zpaboTke 0000IIEHHBIX ONTUMU3AINHI B pa3paboTke 000OIIEHHBIX | ONTUMAIBHOTO
BAapUAHTOB PEIICHUs TPoOIIeM, BapHaHTOB pellIeHus | IPOrHO3UPOBAHMSI TTOCIIEACTBUI
CBSI3aHHBIX C aBTOMAaTH3AIHeN npoOyiieM,  CBA3aHHBIX  C|pelleHus
OIIK-4 MIPOU3BOJICTB, BRIOOpE HA aBTOMAaTHU3aLen
OCHOBE aHaAJIN3a BapUAaHTOB IPOM3BOJICTB

OIITUMAJIBHOT'O
MPOTHO3UPOBAHUA
MOCJIEeACTBUN PCHICHUA




IlIkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe Kputepuu oneHKkH HHINKATOPOB A0CTHKEeHUsI pH ¢opmMe KOHTPOJIs:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe JK3aMeH / 3a4€eT ¢ OLEHKOH 3ader
5 87 -100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYNEHTY, €CJIH TeOopeTHUYecKoe
(3auTeHO) |coAepikaHUE Kypca OCBOEGHO IOJIHOCTBIO, 0e3 MpoOeNoB; HCUEPIBIBAIOIIE,
MOCJIEIOBATEbHO, YETKO W JIOTMYECKM CTPOMHO WU3jIaraeT Marepuan,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BONPOCAMH U JAPYTMMH BHJIAMH
IIPUMCHCHU A 3HaHPII>‘I; HCIIOJIB3YET B OTBETC HOHOHHHTeHbeIﬁ marepual
BCE MPEIYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBIIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUSA OLCEHCEHO 4YHCJIOM 6aHJIOB, OJIN3KMM K MaKCUMaJIbHOMY,
AHAIM3UPYET TIONYYEHHbIE PE3yNbTAThl, MPOSBISET CAMOCTOSTEIHHOCTD
. Onenka «3aYTEHO» BBICTaBIISCTCS
IIPpH BBIITOJIHCHUHW 3aJIaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI II0
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIH TEOPETUUECKOe
TEMaAM AJUCHHUIIIIMHBI ITIOCJIICAOBATCIBHEI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOJHOCTHIO, HEOOXOIWMBIE MPaKTUIECKUE
JJOTHYECKHU H3JI0KCHBI, JOITYyCKarOTCsA
KOMIICTEHIIMM B OCHOBHOM C()OPMHPOBAaHBI, BCE IPELyCMOTPEHHBIE
., HE3HAUUTENbHbIE HEJOYETHl B OTBETE
IporpaMMoil oOyueHHs ydueOHble 3aJaHHs BBIIOIHEHBI, KadeCTBO UX
CTyACHTa, TaKHME€ Kak  OTCYTCTBUE
BBIIIOJIHEGHUSI JIOCTaTOYHO BbICOKOe. CTYyINEHT TBEpAO 3HAeT MaTepual,
CaMOCTOSITENBHOTO  BBIBOJA, PEYCBbIE
TPaMOTHO M O CYIIECTBY W37aract €ro, He JOMyCKas CYMECTBEHHBIX| = o '
HETOYHOCTEH B OTBETE Ha BOIPOC. p
3 60 - 73 VYnosnerBopu (OmleHKa  «yIOBICTBOPUTENHHO»  BBICTABISETCA  CTYNEHTY,  €CIH
TEIBHO TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO YaCTHMYHO, HO NPOOENbl He
(3a4Te€HO) |HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX
IIPOrpaMMON 3aJjaHNH BBIIIOIHEHO, HO B HUX UMEIOTCS OIIMOKH, IPU OTBETE
HAa MOCTaBJIEHHBIN BOIPOC CTYAEHT AOIYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBUJIbHBIE (OPMYIUPOBKH, HAOMIOJAIOTCS HAPYIIEHUS JIOTMYEeCKOM
MIOCJIEIOBATENILHOCTH B U3JI0KEHUH IPOrPAaMMHOr0 MaTepuania.
2 Huxe 60 HeynosnerBop|OueHka «HEYAOBIETBOPUTEIBHO» BBICTABISICTCA CTYACHTY, e€cid OH He|OLeHKa «HE 3a4TEHO» BBICTABISAETCS
WUTEBHO  [3HAET 3HAYUTENBHOW YacTH MNPOrpaMMHOIO MaTepuaia, [OIYCKAaeT|CTyAEHTYy, €ClIM CTYyOeHT He 3Haer
(He 3a4TEHO) |CyIIECTBEHHBIE OIIMOKM, HEYBEPEHHO, C OOJBIIMMM 3aTPyJHEHUSMH|OCHOBHBIX IOHATHH TEMbI JUCLUILIUHBI,
BBIIIOJIHSICT ~ NpakTHYeckue paldoTel, HEOOXOAMMBIE NPAKTUYECKHE|HE OTBEYaeT Ha JONOJHUTEIbHBIE H

KOMIICTCHIIMM HC C(i)OpMI/IpOBaHLI, OOJBIINHCTBO npeayCMOTPCHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX 3a£[aHPII?I HC BBIIIOJIHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YHCJIOM 6aJ'IJ'IOB, OJU3KUM K MHWHHUMAJIbBHOMY

HaBOJAIINE BOIIPOCHI ITPEoaaBaTCIIA.




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKHl XUMHKO-TEXHOJIOTUYECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HalMOHAJIBHBIN UCCIIEIOBATEBCKUI TEXHOJOTHYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue noaroroBku: 135.03.04 Aémomamuzayus mexHoio2udeckux npoyeccos u npou3soo0cme
[Ipoduns: Aemomamuzayus mexHoro02UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 4

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

IK3aMeHaAMOHHBII onter Ne 1
10 JUCIIUITIINHC BBILII/IC.]'H/ITG.]'H)Haﬂ MaTEMaTHUKaA

1. I'paduueckuii 1 aHATUTUYECKHI CTIOCOOBI OT/AETIEHHSI KOPHEI YpaBHEHHUS.
2. UnrepnonupoBanue GQyHkuu. MHTEpHOISIMOHHBIN monuHOM Jlarpanxa.

CocraBuTenb A.B. CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICITIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue nmoarotoku: 15.03.04 Aemomamuzayus mexHoio2udeckux npoyeccos u npouzsooCcme
[Ipoduns: Aemomamuzayus mexHoio2U4ecKUx NPOYeccos U NPoU300Cma (o ompaciam)
Cemectp 4

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

DK3aMeHAIIHOHHBIN OnJieT Ne 2
0o JIUCHUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Meron kacarenbHbIX (Hpl0TOHA).
2. KBagpatnuHoe npubINKeHHE 10 METOY HAUMEHBIITUX KBaIpaTOB.

CocraBureinb A.B. CagbixkoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKHl XUMHKO-TEXHOJIOTUYECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKuii HallMOHAJIbHBIN UCCIIEI0BATEIBLCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noarorosku: 15.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3soo0cme
[Ipodunb: Aemomamuzayus mexHoro02UYECKUX NPOYECCO8 U NPOUZBOOCME (N0 OMPACIAM)
Cemectp 4

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

DK3aMeHAIMOHHBII Ouster Ne 3
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MATEMATHKA

1. Meroxa utepanuii (y1si HETMHEWHOTO YPaBHEHUS).

2. Ywucnennoe muddepeHmupopanue. DopMmymna dYUCICHHOTO auddepeHIpoBaHus,
OCHOBaHHasA Ha NPUMCHCHUH MHTCPHOJIALNHUOHHOIO IMOJIMHOMA Hrrotona.

CocrTaBuTeinb A.B. CaanikoB

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit denepanun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udeckux npoyeccos u npouzsoocme
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos U NPoU300Cma (o Ompaciam)
Cemectp 4

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

DK3aMeHAIMOHHBIN ouJieT Ne 4
00 JIUCHUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Pemenue CJIAY c TpexauaroHaqbHON MaTpuleil. MeToa mporoHKH.
2. [-if uHTEpNIOJIALMOHHBINA OJIMHOM HbI0TOHA.

CocTaBuTeb A.B. CagbikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHekaMCKUli XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hamnpasnenue noarotosku: 135.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3soo0cme
[Ipoduns: Aemomamuzayus mexnonocuuecKux NPoOYeccos u NPoOu3800Ccms (N0 OMpAacisim)
Cemectp 4

YTBEPXIALO
3aB.kadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAMOHHBIN outer Ne 5
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MATEMATHUKA

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

2. Bropoit unTepnoasunoHHbIi noauHoM HeroToHa.

CocrTaBuTeinb A.B. CaanikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoocmae
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos u NPoU300Cma (N0 Ompaciam)
Cemectp 4

YTBEPX/IAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 r.
JK3aMeHALMOHHBIN Oniier Ne 6
0 JUCHMIUIMHE BhIUMCIUTENbHAs MaTeMaTHKa
1. Pemenne cucrem nuHelHbIX anreOpanueckux ypaBHeHuit (CJIAY) wmertomom

3eiigens. YcIOBHA CXOIUMOCTH.
2. NnrepnonupoBanue GpyHKuuU. MHTEpnoNAMOHHBINA NoauHOM Jlarpanika.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHekaMCKUli XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEILHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOULL

Kageopa WCT
Hamnpasnenue noaroroku: 135.03.04 Aemomamuzayus mexHoio2U4ecKux npoyeccos u npou3800Ccmes
[Ipoduns: Aemomamuzayus mexnonocuueckux npoyeccos u nPou3eo00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIALO
3aB.kadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHAMOHHBII outer Ne 7
o JUCUUIUIMHE BpluncauTenbpHas MaTeMaTHKa

1. Pemenue cucrtem nuHeWHbIX anreOpandeckux ypaBHeHuil (CJIAY) meTonom utepanuil.
Y coBHs CX0IUMOCTH.

2. Ksanparypusie popmynsl Hetorona—Koteca (ciyuait n = 1).

CocrTaBuTeinb A.B. CaanikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOT MUECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoocmae
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos u NPoU300Cma (N0 Ompaciam)
Cemectp 4

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

DK3aMeHAIHOHHBIN ouJieT Ne 8
0 JUCHUIUIMHE BBIUHMCIUTEIbHAS MaTEMATUKA

1. Cucrembl HenuHENHBIX ypaBHeHH. Meto1 HeloToHa.
2. YucneHHOe HMHTErpupoBaHHE. MeToa MpPSIMOYTOJILHUKOB.

CocTaBuTeb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannu
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIEeCKH HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hamnpasnenue noarorosku: 135.03.04 Aemomamuzayus mexHoio2uyecKux npoyeccos u npou3eooCcme
[Ipoduns: Aemomamuzayus mexnonocuueckux npoyeccos u NPou3eo0o0Cmas (N0 OMpacisim)
Cemectp 4

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

DK3aMeHAIMOHHBIN outer Ne 9
N0 JUCUUIUIMHE BpluMcianTenbHas MaTeMaTUKa

1. Cuctembl HeMHEHHBIX YpaBHEHUH. MeTo1 uTepanuii.

2. TlommaomMuanbHas armpoxkcuManuA 1o METoAyY HAaMMCHBIINX KBAaJPaTOB.

CocTaBuTeb A.B.CaanikoB

MuHuCTEepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOIOTMYECKUN YHUBEPCUTET

Dakynemem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoio2udeckux npoyeccos u npouzsoocme
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos U NPoU300Cma (N0 Ompaciim)
Cemectp 4

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

IK3aMeHaAlHOHHBII onJiet Ne 10
00 JIUCHUIUIMHE BBIYHCINTENILHAS MAaTEMATHKA

1. Cucrema ByX HeJIMHEHHBIX ypaBHeHHH. Meton HproToHa.
2. Cucrema oObIKHOBEHHBIX nu(depeHranbubix ypaBHenuit (OAY) I nopsinka. Meton
DOlinepa.

CocTaBuTeab A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannu
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIEeCKH HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEILHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«KazaHCkuii HaAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hamnpasnenue noaroroku: 15.03.04 Aemomamuzayus mexHoiocudeckKux npoyeccos u npou38o0Ccmes
[Ipoduns: Aemomamuzayus mexnonocuueckux npoyeccos u NPou3eo0o0Cmas (N0 OMpacisim)
Cemectp 4

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

DK3aMeHaMOHHBII oniaer Ne 11
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMaTHUKaA

1. Koneunsle pazHoctu. Mx cBoiicTsa.
2. Yucnennoe nuddepennupoBanre. Mero HeolnpeneaeHHbIX KO3 (OUIINEHTOB.

CocTaBuTeb A.B. CannikoB

MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deaepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONIO02UL

Kageopa WCT
Hamnpasnenue nmoarotoku: 15.03.04 Aemomamuzayus mexHoio2udeckux npoyeccos u npouzsooCcme
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos U NPoU300Cma (N0 Ompaciim)
Cemectp 4

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

DK3aMeHAIMOHHBIN ouJieT Ne 12
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MaTEMATUKA

1. Merona naumensbiux kBaaparoB (MHK).
2. YucnenHoe HMHTErpupoBaHue. MeToj Tpamemnui.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannu
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIEeCKH HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKuii HallMOHAJIbHBIN UCCIIEI0OBATENILCKUN TEXHOJIOTUYECKUN YHUBEPCUTETY

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hamnpasnenue noaroroku: 135.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3soo0Ccme
[Ipoduns: Aemomamuzayus mexnonocuueckux npoyeccos u NPou3eo0o0Cmas (N0 OMpacisim)
Cemectp 4

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

DK3aMeHAMOHHBIN ouer Ne 13
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaTEMAaTHUKaA

1. JluneitHoe nmpuOMIKeHue 0 MeTo Iy HauMeHbIHX kBaaparoB (MHK).
2. YucnenHoe uHTerpupoBanue. Metos mapado.

CocTaBuTeb A.B. CannikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOrO TOCYIaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEI0OBATEIBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hamnpasnenue noarotoku: 15.03.04 Aemomamuzayus mexHoiocU4ecKux npoyeccos u npouzeoo0Ccmae
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos U NPoU300Cma (N0 ompaciam)
Cemectp 4

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

IK3aMeHAlnOHHBIN onJiet Ne 14
0 JUCHUIUIMHE BBIUMCIUTEIbHAS MaTEMATUKA

1. Ksangparuunoe npuGinxKeHHe o METOly HAaUMEHbBIITNX KBaJpaTOB.
2. 3apaya Komm mns oO6sikHOBeHHOTO nuddepenimansHoro ypaHenus (OAY) I nopsaka.
Meron Diinepa.

CocTaBuTeb A.B. CanbikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHekaMCKUli XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHUS
BBICILIETO 00pa30BaHuUs
«KazaHCKkuii HallMOHAJILHBIN UCCIIEIOBATENBLCKUI TEXHOJIOTUYECKUI YHUBEPCUTETY

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa WCT
Hamnpasnenue noarotosku: 135.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npou3soo0cme
[Ipoduns: Aemomamuzayus mexnonocuueckux npoyeccos u nPou3eo00Cmas (N0 OMpacisim)
Cemectp 4

YTBEPXIALO
3aB.kadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAIMOHHBII oner Ne 15
10 AUCIIUITIIINHE BI)I‘-II/ICJ'II/ITGJ'IBHaH MaAaTEMAaTHUKA

1. Merton kacarensHbix (HproTOHA).

2. Cucrema oObIkHOBEHHBIX auddepenuuanbHbix ypaBHeHuit (OY) 1 mopsakxa. Meron
Pynre—Kyrra.

CocTaBuTeb A.B. CannikoB

MuHuCTEepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepabHOTO rOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hamnpasnenue nmoarotoku: 15.03.04 Aemomamuzayus mexHoiocudeckKux npoyeccos u npou3800Ccmes
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPOYeccos U NPoU300Cma (o Ompaciam)
Cemectp 4

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

DK3aMeHaAlnOHHBIN onJier Ne 16
0 JUCHUIUIMHE BBIUHMCIUTEILHAI MaTEMATUKA

1. YucnenHoe nHTerpupoBanue. MeTos NpsIMOYrOJIbHUKOB.

2.  UYucnennoe pemenue 3amaun Komwu s 0OBIKHOBEHHOTO au((hepeHIHaTbHOro
ypaBHenus (OY) I nopsaka meronom Pynre—Kyrra.

CocTaBuTeb A.B. CaabikoB



IK3aMeH Max 40
0aJJ10B

Kpurtepuu onieHKH YyCTHBIX OTBETOB 00y4al0IUXCs Bajubl

OTBeT OILICHUBAETCS OTMETKOH «S5», ecnu oOywarouuiicsa: TOJIHO packpeul | 35-40
colepKaHue MaTepuasa B oObeMe, MPEIyCMOTPEHHOM IPOrPaMMOii; H3JOXKHI | OayioB
MaTcpurail rpaMOTHBIM SI3BIKOM, TOYHO HCITOJIb3Ys O9KOHOMETPHUYCCKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIMIKY, B OINPEACICHHONW JIOTHYECKOM IMOCIICIOBATEILHOCTH;
MPAaBUJIBHO BBITMIOJIHWI PUCYHKH, YEPTEXKH, TpaduKd, COIMYTCTBYIOIIUE OTBETY;
II0Ka3ajl YMEHHE WILIFOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IIpUMEpaMH, IPUMEHATH
(S5 B HOBOM CUTyaluu npu BBITIOJTHCHUU IMPAaKTUICCKOTO 3alaHuAd,
MPOJIEMOHCTPUPOBAT 3HAHWE TEOPUU paHEe W3YUEHHBIX COMYTCTBYIOIIHX TEM,
c(hOpMUPOBAHHOCTh U YCTOMUYHUBOCTh MCTIOJIB3YEMBIX IIPU OTBETE YMEHHI 1 HABBIKOB;
OTBEYAJl CAMOCTOSTENIFHO, 0€3 HAaBOMSIIMX BOIIPOCOB IPETONABATENS; BO3MOKHBI
OJHa — MABC HCTOYHOCTH IIPU OCBCHICHHEC BTOPOCTCIICHHBIX BOIIPOCOB WM B
BBIKJIaJIKaX, KOTOpble OOYyYJaroIIMHCS JIETKO HWCHpPaBWI TOCTEe 3aMEYaHHs
npenogaBatess, oT 86 10 100 % ydeGHOTO MaTepuana.

OTBeT OIICHMBAETCS OTMETKOM «4», €CITM yIOBIETBOPSIET B OCHOBHOM TpeOoBanusiM | 30-34 Gama
Ha OIEHKY «5», HO MPHU ATOM HMEET HEKOTOpPhIE M3 HEJOCTATKOB: B HM3JIOKCHHUH
JOTYIIIEHBI HEOOJIBIIHNE MPOOEIbl, HE MCKAa3WBIIEEe YKOHOMETPHUYECKOE COJCp)KaHHE
OTBETA; JOMYIIEHbI OJWH — J[BA HEIOYEeTa MPH OCBEIICHUH OCHOBHOTO COJEp KaHUS
OTBETA, UCIPABIICHHBIE MOCJIE 3aMEYaHHs MPENoaaBaTelis; JOMYIIEHb OMIMOKA WIN
0oyee JBYX HEJOYETOB  IPH OCBEUICHHMH BTOPOCTENEHHBIX BOMPOCOB WM B
BBIKJIAJKaX, JIETKO MCIPABJIECHHBIC MOCIIE 3aMe4YaHus npenoganaress, ot 74 1o 83 %
y4eOHOr0 MaTepuaa.

OT1meTKa «3» CTaBUTCS B CIEAYIOIIHUX CIydasX: HEMOJHO PAacKpBITO cojiepkanue | 24-29
Marepuaia (coaepkaHuEe H3JI0KEHO (parMEeHTapHO, HE BCETJa IMOCJIEIOBATEIbHO), | OAJITIOB
HO TIOKa3aHO oOllee NOHMMAaHWE BOIpOca U TMPOJAEMOHCTPUPOBAHBI yMEHUS,
JOCTATOYHBIE JUJIsl YCBOCHHS MPOTPAMMHOIO MaTepuasa; UMeNUCh 3aTPyIHEHUS WU
JOTYIIEHbl OMMOKH B OMNpENeIeHUH TEPMHHOJOTHHM JUCUUILIMHBL, YepTexax,
BBIKJIA/IKaX,  HMCIpPABJIEHHBIE  IOCIE€  HECKOJIbKHX  HAaBOJAAIIUX  BOIPOCOB
npenojaBaTelis; o0yJaroluiics He CHpPaBUJICS C NPUMEHEHHEM TEOpUU B HOBOM
CUTYalldd MpH BBINOJHEHUHM MPAKTUYECKOTO 3aJaHMs, HO BBIMNOJIHWI 3a/aHus
0053aTeNILHOTO YPOBHS CJIOKHOCTH MO JaHHOM TeMe; MpU JOCTaTOUYHOM 3HAHUU
TEOPETUYECKOT0  MaTepuaia BbISIBJICHA HEIOCTaTO4YHass  CHOPMUPOBAHHOCTD
OCHOBHBIX YMEHHH U HaBBIKOB, OT 60 10 73 % yyeOHOTO Marepuana.

OTMmeTKa «2» CTaBUTCS B CIENYIONIMX CIIydasX: HE PaCKphITO OCHOBHOE cojepkanue | 1-23 data
yuyeOHOro wMmarepuaia; OOHapy>KeHO He3HaHue oOydarouumcs OOoJbIIel WIu
HanboJee BaKHOM 4acTH y4eOHOTO MaTepHaia; JOIMyIIeHbl OIIMOKH B ONPEICICHHN
NOHSATHH, ITPHU UCIIOJIb30BaHUK TEPMHUHOJIOTUY JUCIHILIMHBI, B PUCYHKAaX, YepTekKax
wii rpaduKkax, B BBIKIAQJKaX, KOTOpblE HE MCIPABICHBl TOCIE HECKOJIbKUX
HaBOJISIIMX BOIIPOCOB IpenojiaBaressi, MeHee 60 % yueOHOro marepuaa.

O0mas kiaaccnpukanus ommdOK

[Ipu orieHke 3HaHUI ¥ yMEHUH ydalMxcs yYUTBHIBAIOTCS Bce OMIMOKH (rpyOble U HerpyoObie) U
HeJOYETHI.
I'py0bIMu cuUMTaOTCSl OMIMOKM: HE3HAHWE ONPENENIEHUS OCHOBHBIX MOHATHH, 3aKOHOB, NpPaBHJI,
OCHOBHBIX TIOJIO)KEHUH TeOpHH, He3HaHHe (OpMYJ, OOLIENPUHATHIX CHUMBOJIOB OO0O3HAYCHHUH
BEJIMYUH, €IMHHUII MX W3MEPEHHs; HE3HaHWEe HAUMEHOBAaHMH €IUHMII HM3MEpEeHHs; HEeyMEHUe
BBIICIUTh B OTBETE TIJIABHOE; HEYMEHHUE NPUMEHSTHh 3HAHMS, aJTOPUTMBl JUId pEIICHUs 3ajad;
HEyMEHHE JenaTh BBIBOJBI M 00OOIIEHHS; HEyMEHHE YUTaThb U CTPOUTh IpaduKu; HEyMEHHE
M0JIb30BaThCs MEPBOMCTOYHUKAMH, YUE€OHHUKOM M CIIPABOYHHUKAMU; MOTEPs] KOPHS WM COXpaHEHHE



MTOCTOPOHHETO KOPHsI; OTOpachiBaHue 0€3 OOBSICHEHHUI OJIHOTO M3 HHX; paBHO3HAYHBIC UM OIIUOKH,
BBIYMCIIUTENIbHBIE OIIMOKH, €CIIM OHU HE SIBJISIIOTCS ONHUCKOM; JIOTHUECKUE OLLIUOKH.

K Herpy0bIM omm0KaM OTHOCATCS: HETOYHOCTH (OPMYIMPOBOK, ONPEACTICHUN, TOHATUH, TEOPUH,
BbI3BaHHAs HEIMOJIHOTONM OXBAaTa OCHOBHBIX IPU3HAKOB OIPEIENISIEMOIO MOHSATHUS WM 3aMEHOU
OJIHOTO - JBYX M3 3THUX IPU3HAKOB BTOPOCTENEHHBIMH; HETOYHOCTh Ipaduka; HepaluOHaIbHBIN
METOJi pPELIEHUs 3a7auyd WIM HEJAO0CTAaTOYHO NIPOJAYMaHHBIH IUIaH OTBETa (HApyLIEHUE JIOTHMKH,
[IOIMEHA OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMHU ); HEPALIMOHAJIbHBIE METO/1bI paOOTHI CO
CIPaBOYHOM U JAPYroM JUTEpaTypoii; HEyMEHUE pellaTh 3aJjauu, BBIIIOIHSTH 3a/1aHus B OOIIEM BUJIE.

Henpoueramu fIBJISIIOTCS: HEPALIMOHAIBHBIE TPHEMBI BEIYMCIICHUH U IPeoOpa3oBaHuil; HEOpEKHOE

BBITIOJTHCHHE 3aITUCEH, YepTexel, cxeM, rpaduKoB.

MuHucTepcTBO HayKu U BhIciiero oopasosanus Poccuiickoit ®denepanuu

HmwxHexaMCcKkuil XUMHUKO-TEXHOJIOTHIECKUNA UHCTUTYT ((prinain)

(henepanbHOTO TOCYIaPCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS

BBICIIIETO 00pa30BaHuUs

«Ka3zaHCcKknii HallMOHAJIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOIMYECKUN YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL
Kageopa WVCT

Hamnpasnenue nmoarotoku: 13.03.04 Aemomamuzayus mexHoio2udecKux npoyeccos u npouzsoocme
[Ipoduns: Aemomamusayus mexHono2u4eckux NPoyYeccos u nPouU300cma (o ompaciam)

KomnuekT 3amannii 111 BLINOJHEHUS
pacueTHo-rpaguyeckux pador (ounas ¢popma)
10 TUCLHUIUINHE BouiyuciumenvHas mamemamuxd

Hyneesoui eapuanm

PI'P 1. PELIEHUE HEJIMHEWHBIX YPABHEHUI U UX CUCTEM

3aoanue 1.

3aoanue 2.

3aoanue 3.

3aoanue 4.

OtnenuTh KOPHU 3a/IaHHOTO YpaBHEHHUS Tpauuecku M YTOYHWUTH OJMH M3 HUX METOJIOM
KacaTelnbHBIX ¢ TOUHOCTRIO ¢ =(,001: 3x—cosx—1=0.

OTaenuTh KOPHU 3aJIaHHOTO YPAaBHEHMSI AaHAJTUTHUECKUM CIIOCOOOM M YTOUYHUTH OJUH
M3 HUX METOJOM HuTepanuii ¢ TodHocthio e = 0,001:

¥©+02-x*+05-x-1,2=0.

Pemute 3amaHHyl0 CcHUCTEMy HEJIMHEHHBIX YypaBHeHUH MeTogoM HproToHa ¢
touHocThto ¢ =0,001. HavanpHOoe npHUOIMKEHUE OINPEACIUTh TIpadUuUECKUM
sin(x—1)=1,3-y;
x—sin(y+1)=0,3.

crnoco0OoM.

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

PI'P 2. PEILIEHUE CJIAY

3aoanue 1.

Peumte CJIAY ¢ TpexaMaroHalbHOM MaTpUIIEd METOJIOM MPOTOHKM (BPYYHYIO U C
TOMOIILIBIO TIPOTPAMMBI):



(2x; —0,8x, = L6
x| +5x, =2x3 = 4;
J 3xy +4x3 +0,6x4 =7,6;
x3+ 2x4 +0,8x5 =3;
L,2x4 + 3x5=8.

.

3aoanue 2.  Pemmntsh 3amannyio CJIAY meronom 3eiinens ¢ Tounoctbio e = 0,001:
2.8 +3,8x) —3.2x3 = 4,5;
2,5x; —2,8xy +3,3x3 =7,1;.
6,5X1 — 7,1)62 + 4,8X3 = 6,3

3adanue 3. PemTh Ty XK€ CHCTEMY YpPaBHEHHMM METOJOM HTEpallUid C TaKOW XK€ TOYHOCTHIO
(McTonb30BaTh MPUKIIAJAHBIE MTAKETHI IPOTPaMM ).

PI'P 3. Annpoxcumayus (pynxkyui
3aoanue 1.  Dynxips 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 HMHTEPHONANMOHHBIM monuHOM Jlarpamxka st 3Toil ¢yHkuuu. C MOMOIIBIO 3TOTO
MOJINHOMA HaWTH NpUOIIKEHHbIE 3HaYeHUs] QYHKIIMU B Toukax X = 1,7; x=35.

3aoanue 2.  TlocTpouTh MHTEPHOAIMOHHBIN TIOTMHOM HbloTOHA 17151 PyHKITMH, 33 ]aHHOH TaOJIUIHO:

Xi 0,2 0,3 0,4 0,5 0,6 0,7
Vi 2,92 | 3,04 3,28 3,41 3,56 3,69
Haiiti npubmmkenHoe 3HaueHne PyHKIIUU C TIOMOIIBIO 3TOTO MoinHoMa npu X = 0,26.
3aoanue 3. OnbITHBIE TaHHEBIE 3a7aHbl TAOJIALIEH:
Xj 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+ay, 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

KK
Cp’ kr-K

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

ANNpOKCUMHPOBATh 3TH JaHHBIE KBaJIpaTHUYHOW (QYHKIMEH C,= ai t*+at+a3 W cruenarh
MPOBEPKY.



PI'P 4. Hucnennoe peuienue ougppepenyuanbrvlx ypaeHeHuil

3aoanue 1.  Jlana 3amava Komm mis OHY [ nopsioka:
y'=cos(=15-x+y)+(x~y),
¥(0)=0,
x €[0;1]
Haiiti uncniennsie perienus 3amaun metonamu Oinepa u Pynre—Kyrra npu n = 10.
3aoanue 2.  Jlana cucrema mudQepeHIMAIBHBIX ypaBHEHUN | mopsiika:
y'=2-x+y—z-sin(y+1),
z =x2 —2-y+15-z
1(0,1)=12; z(0,1)=15;
xe[0,1; 1]
Haiftn uncrnienHsie pemeHust cucteMbl TuddepeHInanbHbIX  YpaBHEHHA METOJAaMHu
Ounepa u Pynre-Kyrra npu n=10.

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

KonTpoasHnas padora

Bapuaum 0
1. OtrhenuTh KOPHU ypaBHEHHUS Tpa@HUuecKd U YTOYHHTh OJMH M3 HHUX METOJIOM HUTEepauui ¢
touHocThio £=0,001.

N4x+7 =3cosx

2. Pemuth cucteMy HEJIMHEHHBIX YypaBHEeHHH wMeTogoM Hplotona ¢ TtouHocthio & =0,001.
HavanpHoe npubnuxeHne onpeaenuTb rpaguyeckum crnocooom.

{y—sinx=0,5

x* +y? —1=0 (x>0)

3. Pemmuts cucTeMy JIMHEHHBIX YPaBHEHUIH ¢ TPEXMArOHAJILHOM MaTpUIlEH METOI0M ITPOTOHKH
2x,—x, =1
X, +4x,- 2x, =8

3x, +5x,—x, =3

2x,+5x, +x, =4

2x, +3x;=5

4. Pemuts cucteMy JIMHEMHBIX YpaBHEHHM METOIOM 3eiiens ¢ TouHocThio € = 0,001.
L,7x, +2,9x, —1,8x; =-0,5
2,1x, +3,5x, +1,8x;, =0,5
4,2x,—-1,7x,+1,1x; =1,9

5. @OyHkuug 3a1aHa TaOJIMYHO:



X.

1

1,5

2,5

3

4

3,8

4,9

6,5

Vi 3,1

[TocTpouTh MHTEPHOJAMOHHBIA TOAMHOM Jlarpamxka mist 3Toit pyrkmmu. C TOMOIIBIO 3TOTO
MOJIMHOMA HAWTH PUOIIKEHHOE 3HaYeHNEe PYHKIUU B TOUke x=1,8.

6. IlocTpouTh MHTEPIOJIAIMOHHBINA OIMHOM HbIOTOHA 151 QYHKIINH, 3aJaHHOH TaOJIMYHO:

X. 091

1

Vi 1,7

0,3
2,6

0,5
3,7

0,7
4,9

0,9
3.8

C moMo11bI0 ATOr0 NOJMHOMA HaWTH NpUOIMKEeHHOe 3HaueHne GpyHkuuu npu x=0,2.

7. BBIYMCANTH OMpeaeTeHHBIA WHTErPal METOJAaMHU TPSIMOYTOJIBHUKOB, TpaIeyidi 1 mapados mpu
n=10

2
dx
J; 3x* -1

8. DyHkuus 3a7aHa TAOIUIHO

Xi 7,3
i 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 MpSIMYK0 y=a,X+d,, HWCHOIb3ysd METOJ HaUMEHbIINX
KBaJIpaToB (PELInTh 3aJjauy CHayalla Bpy4HYI0, 3aT€M C ITOMOIIBIO IIPOTPAMMBI).

9. Jlana 3amaua Komm uist o0bikHOBEHHOTO udepeHnnanbHoro ypaBHeHus | nopsijika:
Y =2x+(1-x)y; y(O) =0,1-k; xe [O;l] (k — HOomep BapuaHTa)

Haiitu yncnennoe pemienue 3agaun metonamu Jiiepa u Pynre-Kyrra npu n=10.

Kpurepun onieHKH NHCbMEHHBIX padoT:

OtBer ounenuBaercst orMerkol «5» (30-35 OamnoB), ecnu: paboTa BBHINOJHEHA IMOJHOCTHIO; B
JIOTHUECKUX PACCYKACHUSAX U OOOCHOBAHUM pEIIEHHs HET MPOOesIoB M OLIMOOK; B pEIIEHUH HET
MaTeMaTH4YeCKUX OIIMOOK (BO3MOXHBI HEKOTOpPblE HETOYHOCTH, OMHUCKH, KOTOpas HE SBIISETCS
CJIEZICTBUEM HE3HAHUS WM HeOHUMaHUs yueOHOro MaTepuaa), T.e. IPaBUIbHO BhINOJIHEHO §6—100
% paboThL.

Otmerka «4» (22-29 GansoB) cTaBUTCA B CIEAYIOMIMX CIydasX: paboTa BbINOJIHEHA OJIHOCTHIO, HO
00OCHOBaHMS IIaroB pELICHUs HEIOCTaTOYHBl (€CIM yMEHHME OOOCHOBBIBATh PACCYKICHUS HE
SBIISUIOCH CIIEUAIBHBIM OOBEKTOM MPOBEPKH); JIOMYLIEHBl OJHA OIMIMOKAa, WM €CTh JABa — TpPHU
HelouéTa B BBIKJIAJKAX, PUCYHKaX, YepTeKax WIM rpadukax (€ciu 3T BHIBI PabOT HE SBIISIHNCH
CIeUaIbHBIM 00BEKTOM IPOBEPKH), T.€. IPABUIBHO BBHIOIHEHO 74 — 85 % paboThI.



OtMmeTtka «3» (12-21 6amIoB) CTaBUTCS, €CIU: JOMYIIEHO HEe O0Jjiee IBYX OMUOOK Win OoJiee ABYX —
TPEeX HEJOYETOB B BBHIKJIAJKAaX, YepTekax WM rpadukax, HO oOydaromuiics o6mamaer
00s13aTEIbHBIMUA YMEHHUSMH TIO TTPOBEPAEMOIA TEME, T.€. IPABMIILHO BIMOIHEHO 60 — 73 % paboTsI.
Otmerka «2» (0-11 6annoB) cTaBUTCS, €CIIU: JOIMYIICHBI CYIIECTBEHHBIE OITUOKH, MMOKAa3aBIINeE, YTO
oOyyaromuiicss He oOnamaer 00sA3aTeNbHBIMH YMEHHSIMHU IO JaHHOW TeMe B TOJHON Mepe, T.e.
IIpaBUJIbHO BBINOIHEHO MeHee 60 % paboThI.

Orenka bamer

5 30-35

22-29

4
3 12-21
2 0-11




