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Pasznea 1. [lepeyeHb KoMIeTeHIM, C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B

nmpouecce OCBOCHUs NUCHUIIJINMHBI /l'[paKTI/IK]/I

dopMupyemble
KOMIIETCHIINH

[Inanupyemsble pe3ynbTaThbl

00y4eHHUs Mo TUCHUILINHE,

XapaKTEepU3yIOIINE ITallbl
(hopMUpOBaHUs KOMITETEHITN

Bunnl oneHOYHBIX
cpencts/
mmmdp paszaena B
JTAHHOM JIOKYMEHTE

OIIK-1: Cnocoben
PUMCHSITh
(dbyHIaMeHTaIbHBIE
3HaAHUS,
MOJTy4YEHHBIC B
obnactu
MaTEMATHYECKUAX U
(vn)
€CTECTBEHHBIX
HayK, U
HCIIOIL30BAaTh UX B
podeccuoHaIbHOM
JIEeATEIbHOCTH

3HaTh:

- MaTeMaTU4eCKHe MOHSATHUS, aKCHOMBI, METOJIbI
JI0Ka3aTeNIbCTB TEOPEM;

- OCHOBHBIE CBOMCTBAa MaTEMaTHUYECKUX U
(u3nUecKux 00BEKTOB; OCHOBHBIE
AQHAJIUTUYECKUE U YUCIICHHbIE METO IbI
pElIeHUs MaTeMaTHYECKUX 3a1a4;

- OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HaVK;

biok A
(bpOHTAJIBHBIN OIPOC.

Ymersn:

-OpUEHTHPOBATHCS B IOCTAHOBKAX
(byHIaMEHTAJIbHBIX, TPHKJIATHBIX
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4
CCTCCTBCHHBIX HAYK IIPUKIIAIHOI'O XapaKTepa,
OLIEHUBATh UX KOPPEKTHOCTb; COCTABIIATh
MaTeMaTUUYCCKYIO MOJC/Ib MPUKIIAJJHBIX 3aa4
€CTECTBEHHbIX HayK; COCTaBIIATh
MaTeMaTUUYCCKYIO MOJCIJIb IIPUKIIAIHBIX 3a1a4
€CTECTBEHHbIX HaYK;

- IPUMCHATH OCHOBHBIC MATEMATUYCCKUEC U
YHCJIEHHBIE METO/IbI IIPU PELICHUH
MPUKIIAAHBIX 3aa4; CTPOTO AOKAa3bIBATh
TEOPEMBI, JIEMMBI; ONIPOBEPraTh YTBEPKACHUS,
MMpOTUBOpPCHAIIMEC OCHOBHBIM N3BCCTHBIM
MaTEMaTHYECKUM MOHATHSIM, 3aKOHAM U
BBIBOJIAM;

- IPOBOJIUTH (PyH/IaMEHTaIbHbIE
HCCIIEIOBaHMs B 00JIaCTH MaTEMATUKH U
€CTECTBEHHBIX HayK; aHAJIN3UPOBATh
MaTEMATHYCCKHUE METOAbI U p33pa6aTI)IBaTB
HOBBIE KOHCTPYKTHBHBIE METO/IbI
HCCIEeIOBaHMs PyHIaMEHTAIbHBIX U
NIPUKJIAIHBIX 33/]a4;

biok B
MIPaKTUYECKHE
3aJaHus.

Baanern:

- KyJIbTYPOU MMOCTaHOBKH, PELICHUS U aHAIN3a
MaTEMAaTHUYCCKUX 3a1a4

- KyJIbTYPOU MMOCTaHOBKH, PELICHUS U aHAIN3a
MaTeMaTHYCCKUX 3a1a4 U HpI/IKJ'IaJIHBIX 3a1a4
€CTECTBEHHBIX HAYK;

-HpC}IMeTHLIM A3BIKOM MAaTCMAaTUKU U
HaBbIKAMHU TPAMOTHOT'O ONHMCAHMS

Biox C
KOHTpOJIbHAs paboTa.




Pa3nen 2. TEXHOJIOTUYECKAS KAPTA JUCHUIIIMHBI "UUCJIEHHBIE METOBbI"

Kype 3, cemectp 5, konuuectBo 3E — 4, 0TUeTHOCTH — 3a4eT

Ha3Banue KonTpoas | ®@opMa KOHTPOJIA 3a4YeTHbII 3a4YeTHbII rpaguk
MoyJIei MUHUMYM MaKCHMYM KOHTPOJIsI
TUCHUTLTMHBI
corsaacHo PIIJ{
Moayas 1
1. JTaboparopHas
pabora, AKTHBHOCTD,
BBIMOIHCHHASA IIPA | Tegymmit HOCEIAEMOCTb, 3 5
TTOMOIITH CPC
HPOTPANI Or 5 Henens
«UnCIIeHABIC Ortuet. YcTHBII
MeToabl». Tema: PyGesKHbIiT KOHTPOJIb 3HaHH’{' 7 12
«HTepnonsuus COOTBCTCTBYOLICH
CIUTaitHaMM. TEOpHH.
Mogayasb 2
2. JlabopaTtopHas AKTHBHOCT®,
pabora, Texyuuii IOCEN[aeMOCTb, 3 5
BBITTOJIHSIEMAS T10] CPC
PYKOBOJICTBOM
MpenojaBaTes. JlemoHcTpanus 8 Henens
Tema: KOMITBIOTEPHOU
«Anrebpanyeckast | PyOexHbIi MPOTPAMMBI. 7 13
HWHTEPIIOIALAS. Y CTHBIN KOHTPOJIb
TEOPHH.
Moayas 3
3. JlJabopaTopHas
pabora, AKTHBHOCTbD,
BBIIIOJIHCHHAS IPU Texymuit IOCEIIAEMOCTD, 3 5
MOMOIIH CPC
MPOrPaMMHOIO
naKera 13 nenens
«UHCIeHuLIe Ortuet. YcTHBII
MeTo ey, Tema: PyGesKHbI KOHTPOJIb SHAHW5 7 12
«dHCIICHHOE COOTBETCTBYIOIICH
WHTETPUPOBAHUE. Teopun.
MopnyJs 4
4. JJaboparopHas AKTHBHOCTb,
pabora, Tekyuuit [TOCEIIAEMOCTb, 3 5
BBITIOJIHSIEMAs T10]T CPC
PYKOBOICTBOM
MPEerno/aBaTeNs. ﬂeMOHCTpaHI/Iﬁ 15 Hexens
Tema: KOMITBIOTEPHOM
«AJJanITUBHBIE PyGexxnbrit [IPOrPaMMBI. 7 13
METO/BI Y CTHBIN KOHTPOJIb
BBIYHCIICHHS TEOpHH.
HWHTETPAJIOBY.
BCETI'O 3a cemectp 40 70
[TpomexyToUHBII KOHTPOJIb (3auer) 20 30 16 Henens
CeMeCcTpOBBIM PSUTHHT MO TUCIUILIMHE 60 100




TEXHOJOTUYECKASA KAPTA JUCHUIIJIMHBI "YU CJEHHBIE METObI"

Kypc 3, cemectp 6, KosinuecrBo 3E — 3 (1-KII), oT4eTHOCTH — IK3aMeH

Ha3zpanue mony.iei Kontpoanr | ®opMa KOHTPOJIAA | 3a4eTHBIH 3a4eTHbII rpaguk
AMCIMILTHHBI MHHUMYM | MAaKCHMYM | KOHTPOJS
coriaacuo PIIJ]
Moayasb 1
1. Metozp! pemeHus TTocemaeMocTs.
OOBIKHOBEHHBIX VCTHBIH KOHTPOIH
mrddepeHIHaTbHBIX Texymmit 3HAHUS 3 5
YPaBHCHUH COOTBETCTBYIOLIEH
TCOpHH. 24 nenens
Otuer no
PyGesxxHbrit nabopatopHoi 10 18
pabore.
Mogayasb 2
2. MeTompl pereHns [TocemntaemocCTs.
KpaeBOM 3aJa4u s Y CTHBII KOHTPOJIb
OOBIKHOBEHHOTO Texymmii 3HAHUS 3 5
nmud hepeHnIranbHOTO COOTBETCTBYIOIIEH
YpaBHEHHSI BTOPOTO TEOPUH. 27 Hexenst
HopsIIKa. Otuer no
nmabopaTopHOI
Py6C)KHbII>'I pa60Te_ 10 18
Moayas 3
3. Pabothi ¢ [MocemmaemMocTsb.
HpOrPaMMHBIMH Y CTHBIN KOHTPOITh
MaKeTaMHu Tekymuit 3HAHHUS 4 6
COOTBETCTBYIOLLIEH
TEOPUH.
P 31 nenens
Otuer o
Pybexubiit nabopaTopHOU 10 18
pabore.
BCET'O 3a cemectp 40 70
ITpoMeXyTOUYHBIH KOHTPOJIb (DK3aMeH) 20 30 32 nenens
CeMecTpOBBIN PEUTHHT MO TUCLUILINHE 60 100




TEXHOJOTUYECKASA KAPTA JUCHUIIJIMHBI "YU CJEHHBIE METObI"

Kypc 3, cemectp 6, KosmuectBo 3E - 1, oT4eTHOCTH — KypCOBOii IPOEKT

Ha3zpanue mony.iei Kontpoanr | ®opMa KOHTPOJIAA | 3a4eTHBIH 3a4eTHbII rpaguk
AUCHUNIUHBI MHUHUMYM | MaKCUMYM | KOHTPOJS
coriaacuo PIIJ]

Moayasb 1

KypcoBas pabota 1. IIpoBenenue
TEOPETUYECKOrO
aHanM3a
10 BOIIpOCaM
BBIOpaHHON

TEMBI; s 1-2
2. Tlon6op " MYHKTOB —
KPUTUYECKUIA 25.28
aHaJIMU3 MaTepuaia
o
JUTEpaTypPHBIM
HCTOYHHUKAM,
packpeITHe
BOIIPOCOB TEMBI,
Texymmii OTMCaHue 3 5

HEeIes

METOAMK
UCCIICIOBAHUS;
3. Coop
(akTHUECKOro
MaTepuaia mno
BEIOpaHHOH s 3-4
TeMe; MYHKTOB —
4. CBoeBpeMEHHOE 29-30
MpeaCTaBICHUE HEJeIH
KYpPCOBOMU
paboThI AJist
NepBoH U
BTOPOH IIPOBEPOK.

1. Odopmnenne
MTOSICHUTEIbHON
3aITUCKH,
MIPUIIOKEHUH C
PyGexxunbrit MNPUHSITHIMH Ha 10 20 32 "enens
kadeape
HOpMaMU;
2. PackpeiTne
TEMBI.

BCEI'O 3a cemectp 40 70

[IpomesxyTounblii KOHTpOIIb (3ammuTa KP) 20 30 33 Henens

CeMecTpOBBIN PEUTHHT MO TUCLUILINHE 60 100

IIpumeuanue:

1. 3a kaxa0e MPOMYIICHHOE W HE OTPAOOTAHHOE JIEKIIMOHHOE U TpaKTHYecKoe 3aHsTue caumaercs 0,5
Oauia.

2. 3a aKTMBHOE y4yacTHE Ha MPaKTHYECKOM 3aHATUH JoOasinsiercs 0,5 6ama.




Pazgen 3. TunoBble KOHTPOJIbHbIE 32ITaHUS U MHbIE MATEPHAJIbI,
Heo0X0AuMBbIe VISl OLIEHKH IJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHs M0 IMCUMILIUHE /
npakTuke (OeHOYHbIE cpeacTBa). OnucaHue MoKas3aTesaed U KpUTepuen
OLIEHUBAHNSI KOMIIETEHIIMi, ONMUCAHUE IIKAJ OLleHUBAHMS.

Bompocsr mist mposepku ypoBHst o0yduennoct 3HATD (3ader, 5 cemectp)

1. [TorpemrHoCcTH OKPYTJIEHUS BEUIECTBEHHBIX YUCEI U UX TpaHc(opMalys Mo BO31eHCTBUEM
apuQMeTUYECKUX ONEepaLIUi.

2. Yucno 0OyCIIOBICHHOCTH MATPUIIBI U €0 CBoiicTBa. Teopema 00 OIleHKE OTHOCUTEIBHOM
IIOTPELIHOCTH PELICHUS BO3MYLLICHHOW CUCTEMBI YPaBHEHUM.

3. [IpsiMble METOBI PELICHUSI CUCTEMBI JIMHEHHBIX alreOpandeckux ypaBHeHUN Metoa
uckioueHus ['aycca. Metoabl IpOroHKU: MPOroHKa cTaHAapTHas U nporonka Jloppa. Teopema
00 yCTOMYHUBOCTH M KOPPEKTHOCTU CTAHIAPTHOM MPOTOHKHU.

4. BiinsHME NOTPEIHOCTEN OKPYIJIEHUS Ha pean3aliio METO/ia IPOTrOHKH.

5. MaTeprionmpoBaHne CETOYHBIX (QYHKITHH anreOpandyecKuMy MHOTOWICHaAMH. MHOTOUJICH
Jlarpanska. OueHka norpeHoCTd UHTEPHOJALUA MHOTowIeHoM Jlarpanxka. CXoaumMocThb
MHTEPHOJIALIMOHHOTO IIpoLecca.

6. MaTeprionupoBanue ceTOYHBIX (QYHKIIMI anreOpandyecKkuMu MHOrouwieHaMu. ONTUMaIbHbBIN
BBIOOD y3J10B UHTEPHOJAINH. MHOrouIeHb YeObImeRa.

7. UaTeprionupoBaHue CeTOYHBIX (QYHKIIUI MpU moMoIu crutaiiHoB. OnpeneneHue
MHTEPIOJISIIIMOHHOTO cIuTaiiHa. [locTpoeHune IMHEHHOro U KyOMY€eCKOro CIUIaifHOB, OLIEHKH
MIOTPEIHOCTH UHTEPIIOJISILUN.

8. Uucnennoe nnterpupoBanue. Kpagparypssie popmyiiel coctaBHOTO THIA: POPMYIIbI
IPSIMOYTOJIBHUKOB, Tpaneunid, Cumincona. O1eHKH NorpelHOCTeN.

9. Yucnennoe unrerpupoanue. Kpagparypsbie ¢opMysbl HHTEPIOISIMOH- HOTO TUIIA.
VYcroituuBocTh kBaapaTypHoil popmynsl. opmynsl HeroTona-Koreca.

10. Yucnennoe narerpuposanne. Meroa ["aycca BEIUMCIIEHHS ONPEAEIIEHHOTO HHTETpaIa.
XapaKkTepUCTUYECKOE CBOMCTBO

KBaapatypHou popmyisl ["aycca. MHorousnens! JIexxanapa v Ux CBsI3b C KBaJApaTyPHBIMU
dopmynamu ["aycca. OueHka norpemHocTy KBaapaTypHoi popmyisl ['aycca.

11. Pemenne HeMMHEHHBIX YpaBHEHUN UTEPAIMOHHBIMUA MeToiaMu. CrkuMarommue (yHKIUH.
Teopema o crxumaromieit GyHKITHH.

Merton HpOCTOﬁ UTepatu, 10CTATOUYHBIC YCIIOBHUA CXOAUMOCTHU METOa HpOCTOﬁ HUTCpalnu.

12. Pemenne HENMMHENHBIX YPaBHEHUN UTEPAIMOHHBIMU MeTotaMu. Meron HeroToHa u ero
r€OMETPHUYECKast THTEPIPETALHs.

MO,Z[I/I(I)I/ILII/IpOBaHHBIe BAapHUaHTBI MCTOda HBIOTOHa, METO/] CCKYIIUX, UX TCOMCTPUICCKAA
HUHTCpIIpETal:. OI_ICHKa cxoauMmocTu Metoda HeroToHa.

3amanus 11 MPOBEPKU ypoBHS 00yueHHOCTH YMETD

1. IlpuMeHsTh MpsIMble METO bl PEIICHUSI CUCTEMBI JINHEHHBIX anreOpanyeckux ypaBHEHUH



2. [IpuMeHsTh UHTEPHOIUPOBAHUE CETOUHBIX (PYHKINHN alreOpandecKUMH MHOTOWJICHAMHU.
MmuorouneH Jlarpanxka.

3. lenath OLEHKY MOTPEUIHOCTH UHTEPIOISAIMU MHOTOWIeHOM Jlarpanxa. CXoauMoCThb
HMHTEPIOJIALIMOHHOIO IIpoLecca.

4. IIpuMeHATh UHTEPIOIUPOBAHUE CETOUYHBIX (PYHKIUN anredpandecKuMU MHOTOUJICHAMHU.
OnTuManbHBIN BEIOODP Y3JIOB HHTEPIOJSIIMK. MHOTouIeHb YeObIéRa.

5. IlpuMeHSTh UHTEPIOIUPOBAHUE CETOYHBIX (DYHKIIHIA TPY IOMOIIH CIUIaiiHOB. OnpeneneHue
MHTEPIOJIALIMOHHOIO CIIIaiHa.

6. HOCTpOI/ITB JIMHEWMHOTO U KY6I/ILICCKOFO CHHaﬁHOB, OLCHKHU IMOI'P€IMHOCTH UHTCPIIOIALIUHA.

7. llpuMeHsTh YuCIeHHOE HHTEerpupoBanue. KBaapaTypHsie poOpMyIibl COCTAaBHOTO THIIA:
DopMyJibl IPSIMOYTOJIBHUKOB, Tpaneuui, Cumiicona. OLeHKH NOTrpelHOCTEN.

8. IIpuMensTh yricneHHOe UHTErpupoBanue. KBaapatypHusie (opMyIibl HHTEPIOISIIUOH- HOTO
TUIIA.

9. HpI/IMeHHTb YUCJIICHHOC HHTCTPUPOBAHUC. MerTon Faycca BBIYHCJICHHA OIIPCACIICHHOI'O
HHTCIrpaja.

10. Jlenathb OIEHKY MOTPEIIHOCTH KBaapaTypHOU popmyisl ["aycca.

3ananus g npoBepku ypoBHs oOyueHHoctu BJIAZIETD
1. IlpssMBIMU METO/IaMU pEIIEHUS] CUCTEMBI JINHEHHBIX alre0pandeckux ypaBHEHUH
2. Merogom uckmouenus ["aycca.

3. MeTtogamu NpOroHKMU: MPOTroOHKa cTaHAapTHas U mporonka /{oppa. Teopema 06 ycToiuuBocTH
Y KOPPEKTHOCTH CTAHIAPTHOM MPOTOHKH.

4, Metoaom HpOCTOﬁ HUTepalnn, 10OCTAaTOYHBIC YCIOBUA CXOAUMOCTU METO4a HpOCTOfI
HUTCpalnu.

5. UtepanmoHHBIMM METOJJaMU HEJTMHEHHBIX ypaBHeHUH. MeToom HeroToHa 1 ero
r€OMETPHUYECKAst UHTEPIPETALIHS.

Bompocsr qiist mposepku ypoBHst o0yuenHoctr 3HATD (9x3amen, 6 cemectp)
1. MaremaTtnueckoe MOJCITMPOBAHNUE U BBIYUCIIUTEIbHAS MAaTEMATHKA.

2. HpOCTpaHCTBa BCKTOPOB U CCTOYHBIX (I)yHKI.IHfI, HOpMa U €€ CBOﬁCTBa, OKBUBAJICHTHBIC
HOPMbI B KOHCYHOMCPHOM IIPOCTPAHCTBC.

3. IIpocTpaHcTBa BEKTOPOB U CETOYHBIX (PYHKIIMI, HOpMa U €€ CBOICTBA, SKBUBAJICHTHbIE
HOPMBI B KOHEUHOMEPHOM IPOCTPAHCTBE.

4. ITorpenrHocTH OKPYIJICHUs BEIIECTBEHHBIX YHCEN U UX TpaHC(OopMaLus 1Mo BO3/eicTBUEM
apu(METHUECKUX OTepaLnii.

5. Yucno o0ycIOBICHHOCTH MAaTPHIIBI U €r0 CBOMCTBA. TeopeMa 00 OlleHKEe OTHOCUTEIHHON
MOTPEUTHOCTH PEUIEHUSI BO3MYILIEHHON CUCTEMBI YPABHEHU.



6. [IpsiMbIe METOIBI PEIICHUS] CUCTEMBI JTMHEHHBIX alreOpanvdecKux ypaBHeHH. MeTo
IIPOTOHKHU KaK YaCTHBIN CIy4ald MeToaa

uckmouyenus [aycca. [Iporonka crannapraas u nporonka Jloppa. Teopema 06 ycToiH4nBOCTH U
KOPPEKTHOCTH CTaH/IAPTHOM MPOTOHKH.

7. Uepapxus norpemHocTei. BnusiHue norpenrHocTeil OKpyrieHus Ha peaqn3alnio MeTo/1a
MPOTOHKH.

8. MHTeprionupoBaHue CETOUYHBIX (PYHKIUH anreOpandecKuMu MHOTOWIeHaMu. MHOTo4JIeH
Jlarpamka. OneHka norpemnHoCcTd HHTEPHOAUUU MHOTouwIeHoM Jlarpanka. CXoauMocThb
MHTEPIOJIALIMOHHOTIO IIpoLiecca.

9. NHTepnonmmpoBaHre CETOUYHBIX QYHKIIUN anreOpandecKuMu MHOTouwIeHaMu. OnTUMaIbHbII
BBIOOD y3J10B UHTEPHOJIAINN. MHOrouIeHb YeObImeRa.

10. UaTepnionmpoBanre CETOUHBIX (PYHKIUI TP MOMOIIH CIUIaifHOB. OrpeneneHue
WHTEPNOJALMOHHOTO cIiaiiHa. [locTpoeHne JIMHENHOTO CIulaiiHa, OIIEHKA MOTPEIIHOCTH
MHTEPIOJIALINH.

11. MaTepnonupoBaHre CETOYHBIX (PYHKIIMIA IPH MOMOIIM criaiiHoB. OmnpeneneHue
MHTEPIONSIIIMOHHOTO cIiiaifHa. [locTpoeHnne KkyOuueckoro cruiaiiHa, OleHKa MOrpelHOCTH
HUHTEPIIOJSIINH.

12. Yucnennoe nnrerpupoBanue. KBagparypueie popmyssl coctaBHOTro Thna: @opmMyiibl
IPSIMOYTOJIBHUKOB. OLIEHKH MOTPEIIHOCTEN.

13. Yucnennoe unrerpupoBanue. KBaaparypusie hopMyisl coctaBHoro tuna: ®opmyina
Tpaneuui. OneHKa NorpeHoCTH.

14. Yucnennoe unrerpupoBanue. KBagparypusie popmyssl coctaBHoro Trma: Gopmyna
Cumncona. O1ieHKa TOTPENTHOCTH.

15. Uucnennoe nnrerpupoBanue. KBagparypHeie (popMysbl HHTEPIIOISALIMOHHOTO TUIA.
VYcroituuBocTh kBaapaTypHoil popmynsl. opmynsl HeroTona-Koreca.

16. Uucnennoe narerpuposanue. Meroa ["aycca BEIUMCIIEHHS ONPEAEIIEHHOTO UHTETpaIa.
XapakTepuCcTHUECKOe CBOMCTBO KBapaTypHOil hopmyisl ['aycca. Muorounens! Jlexanapa u ux
CBSI3b C KBa/ipaTypHbIMU (popMmyinamu ["aycca. OuieHKa NOrpeIHOCTH KBaJpaTypHOH (pOpMyJIbI
I'aycca.

17. Pemienne HeMMHENHHBIX YpaBHEHUM UTEpallMOHHBIMU MeToaMu. CxumMaromuye GyHKIUY.
Teopema o cxxumaromeit yHKIIH.

18. Pemienne HeNMMHENHBIX YpaBHEHUI UTEPallMOHHBIMUA METOlaMU. MeToa pocToil uTepanuu,
JIOCTATOYHBIE YCIOBUS CXOAMMOCTH METOA IPOCTOM UTEPALMK C TapaMETPOM, ONITHUMAJIbHBIN
BBIOOp MapameTpa.

19. Pemenue HeNMMHENHBIX YPaBHEHUN UTEPAlMOHHBIMU MeTotaMu. Meron HeroToHa 1 ero
reoMerpuueckas natepnpetanus. OueHka cxogumoctu Metona Hetotona. MoaudunupoBanHbie
BapuaHThI MeToa HBIOTOHA, METO/ CEKYIINX, UX T€OMETPUYECKAst HHTEPIIPETALIHS.

20. YucneHHble METO/BI peIlieH s HETMHEHHBIX Tu(depeHranbHbIX ypaBHeHuid. O01mas cxema
n-cranuiinoro meroaa Pynre-Kyrra. Onpenenenue anmnpokcumanyy METOa.



21. YucneHHble METOIBI peIIeHUs HeTMHEHHBIX MU PepeHINATbHBIX YPaBHCHUM.
Jloka3aTesnbCcTBO OLEHKH cXoauMocTh Metoaa Pynre-Kyrra nipu Hanuuuu ero anmnpoxCUMaru.

22. YucneHHbIe METO/bI pEIICHHS HEMMHEHHBIX Tu(QepeHInanbHbIX YPaBHEHUH.
HccenenoBanue anmnpoKCUMaluy OJIHO-, IBYX- U TpeX-CTaAuWHbIX MeTO10B PyHre-Kyrra.

23. IlocTpoeHue ceMelcTBa pa3HOCTHBIX CXEM JIJISl pelIeHUs JuHEeHHOTro qud pepeHnanIbHOro
YpaBHEHHUS MIEPBOTO MOPSAIKA.

24. IlocTpoeHue pa3HOCTHOW CXEMBI /JIsl ypaBHEHUS IIEPBOI0O NOPAAKA IIPYU OMOIIH
IIPOCKLIMOHHOI0 BapUaHTa MHTETPO - UHTEPIOJALIMOHHOIO METOAA.

25. UtepanimoHHBIE METOBI PEIICHUS HEMMHEHHBIX Au(depeHIInaIbHbIX YPaBHEHUH TIEPBOTO
nopsiaka: Metoibl HetoTona u [Iukapa, uccinegoBanue cXoJuMOCTH.

3amaHus As IpoBepku ypoBHs o0ydenHoctd YMETDH

1. [TpuMeHsTh PSMbIE METO/IbI PEIICHUS CUCTEMbI TMHEHHBIX alreOpandecKux ypaBHEHUH.
Metoa NpOoroHKH Kak 4YacTHBIN ciiydail MeTofa uckitoueHus ['aycca. [Iporonka craniaptHas u
nporoHka Jloppa.

2. IlpuMeHSTh HHTEPIOIMPOBAHUS CETOUHBIX (PYHKIMI aaredpandyecKuMI MHOTOYICHAMH.

3. [IpuMEeHATh UHTEPIIOTUPOBAHUS CETOUHBIX (DYHKIUHN alreOpandecKuMH MHOTOUJICHAMH.
OnTuManbHbIi BBIOOP Y3710B HHTEpIONALUU. MHorousensl YeOniména.

4. IlpuMeHsATh UHTEPIOJUPOBAHUS CETOYHBIX (PYHKIIMNA MTPH MOMOIIH CIulaiiHOB. OnpeaeneHue
WHTEPHOJIALMOHHOIO CIUIaiHa.

HOCTpOI/ITB JIMHEMHOT O CHJIaI\/’IHa, OIICHKA MOTPCIIHOCTH UHTCPIIOJISALIUHA.

5. IlpuMeHsATh UHTEPIOIUPOBAHUS CETOUHBIX (DYHKIMHA MPpHU MOMOIIM cIiaifHOB. OnpeneneHue
MHTEPIOJISIIIMOHHOTO cIuTaiiHa. [locTponTh KyOUuecKoro criaifHa, OleHKa MOTPEIIHOCTH
MHTEPIIOJISILINN.

6. [IpuMeHaTh ynclieHHOro UHTerpupoBanus. KBaipatypHbsle popMyiibl COCTAaBHOTO THUIIA!
@opMyJiel IPAMOYTOIBHUKOB. OLIEHKH ITOTPELIHOCTEM.

7. IlpuMeHATh YUCICHHOT0 HHTerpupoBanus. KBajgparypHsie pOpMyIbl COCTABHOTO TUMA!
®opmyna Tpanenuil. OLeHKa NOTPEIIHOCTH.

8. IlpuMeHsTh yrcieHHOro nHTerpupoBanus. KBagparypHele popmysbsl COCTaBHOTO TUIA:
®opmyna CumriicoHa. OneHka MorpenHoCTH.

9. IlpuMeHATh YUCICHHOr0 HHTerpupoBanus. KBagparypHsie GOpMYyIbl HHTEPIOISIHOHHOTO
TUna. Y cToiiunBocTh KBajgpaTypHoil popmyinsl. @opmynsl Hetorona-Koteca.

10. ITpumeHsATh YnCIeHHOT0 NHTErpupoBaHusa. Metos I'aycca BEIYMCIIEHHS ONIPEAEIIEHHOTO
UHTeTpasia. XapakTepuCTHUECKOe CBOMCTBO KBaapaTypHOil popmynsl ["aycca. MHOrousieHsl
Jlexxanpa u ux cBsi3b ¢ KBaapaTypHbIMU popmynamu ["aycca. OuieHKa MOrpenHocTi
KBazpaTypHoit ¢popmyisl ['aycca.

11. PemiaTe HEIMHENHBIX YpaBHEHUI UTEPAllMOHHBIMUA METOIAMHU.



12. PemiaTh HEMMHEMHBIX YPaBHEHUIN UTEPALIMOHHBIMU MeTOAaMU. MeTO/T MPOCTON UTEpaluH,
JIOCTaTOYHBIE YCIOBHS CXOJMMOCTH METO/1a IPOCTON UTEpAIlUU C TapaMEeTPOM, ONITUMAJIbHBIN
BBIOOp mapamerpa.

13. PemaTe HEJIMHENHBIX YpaBHEHUI UTEpallMOHHBIMU MeTo1aMu. Meroa HeroToHa 1 ero
reOMEeTpHUYECKas HHTEPIIPETALIMS.

14. TTocTpouTh ceMelcTBa Pa3HOCTHBIX CXEM JUIsl pelIeHuUs TMHEHHOTO Aud depeHIInaaIbHOTO
ypaBHEHHUS MIEPBOTO MOPSAIKA.

15. IlocTpouTh pa3HOCTHON CXEMBI JIJIsl ypaBHEHUS IIEPBOT0 MOPSAAKA IIPU OMOIIH
IIPOCKLIMOHHOI0 BapUaHTa UHTETPO - UHTEPIOJIALIMOHHOIO METOAA.

3amanus s npoBepku ypoBHsa o0yuennoctu BJIAJIETH

1. HpHMLIMI/I MCTOJdaMU pCIICHUA CUCTCMBbI JIMHEUHBIX anre6pa1/1quKI/IX ypaBHeHHfI. MeTtoaom
IMPOI'OHKH KaK YaCTHBIN cnyqaﬁ MCTOAa MCKIIFOYCHU A Taycca

2. I/IHTepHOHI/IPOBaHI/IeM CCTOYHBIX CI)YHKI_II/Iﬁ aJ'IFe6paI/ILICCKI/IMI/I MHOTro4jeHaMu. MHOro4jieH
ﬂarpacha. OI_IeHKa MMOTpCITHOCTH UHTCPIIOJIALUMKU MHOTOYJICHOM Harpacha. CXOI[I/IMOCTL
HHTCPIOJIANMOHHOTIO ITpoLecca.

3. UntepnionnpoBanreM ceTOUYHBIX (QYHKIUN anreOpanyecKuMu MHOrowieHaMu. ONTHUMAaTbHbBIN
BBIOOP y3JI0B MHTEPIOAIMU. MHOrowieHb! YeOniména.

4. HTepnoanupoBaHUEM CETOUHBIX (DYHKIUH MpU OMOIIH CIUIaiiHoB. Onpenenenue
MHTEPHOJIALMOHHOTIO cIiaiiHa. [locTpoenue TMHEMHOro cIiiaiiHa, OlIeHKa OTPEITHOCTH
MHTEPIOJIALINH.

5. MHTepnionupoBaHueM CETOYHBIX (YHKIIUI pU oMol cruiaiiHoB. OnpeaeneHue
UHTEPIOJILMOHHOTO cIuiaiiHa. [locTpoenune kyOnueckoro CciulaiiHa, OLeHKa OrPeIIHOCTH
WHTEPIOJIALINH.

6. ITepallniOHHBIMM METOZAMHU PELICHUs] HEMUHEWHBIX YpaBHeHUH. Coxumaromue QyHKIIH.
Teopema o cxxumaromeit GyHKIUH.

7. TepallnOHHBIMY METOJIaMU PEIICHHS HEJIMHEWHBIX YpaBHEHU. MeToa MpOoCTON UTepanuu,
JIOCTAaTOYHBIE YCIOBHS CXOIMMOCTH METO/1a TPOCTON UTEpALUU C TapaMETPOM, ONITUMAJIbHBIN
BBIOOp TIapameTpa.

8. UtepalilnoHHBIMM METOJAMU PEILICHUs] HEIMHEWHBIX ypaBHeHU. Meroa HbproToHa 1 ero
reomeTpuueckas uHTepnperanus. OlueHkKa cXoquMocTi MeTojia HeroToHa.

9. UncneHHbBIMU METOJaMHU PEIIeHUs] HeMMHEWHBIX AU depeHnanbHbIX ypaBHeHUH. O01mas
cxeMa n-ctaguiiHoro meroga Pynre- Kyrra. Onpenenenue annpokCMMaliy METOAA.

10. YncneHHBIMU METO/IaMU pelIeHUs] HETMHEHHBIX MU (PepeHIaTbHbIX YPAaBHEHUH.
Jloka3aTenbCcTBO OLIEHKH CXOAMMOCTH MeTo1a PyHre-KyTTa npyu Haau4nuy ero anmnpoKCcuManum.

11. YncneHHBIMU METO/IaMH pEIIeHUs] HETMHEHHBIX TU(depeHINaIbHbIX YPaBHEHUH.
HccenenoBanue annpoKCUMalMy OJTHO-, IBYX- M TPEX-CTaIuUHBIX MeTO0B PyHre-Kyrra.

12. TepalilmOHHBIMA METOJAMH PEIICHUS HETMHEHHBIX MU PEpeHIINAIBHBIX YpaBHEHUN
nepBoro nopsaka: Meronbl HetotoHa u [lukapa, uccienoBanue cXoIUMOCTH.



JEMOHCTPALIMUOHHBIE BAPUAHTBI IPAKTUYECKHUX 3AJTAY
1. Jausr:
1) 19/41 = 0,463; /44 = 6,63
2)a) 22,553 (+0,016)
0) 2,8546; 6=0,3%
3) a)0,2387; 6) 42,884.
1) Onpenenuth, KAKOE PAaBEHCTBO TOYHEE.

2) OKpyTaUTh COMHUTEINLHBIC IIU(PBI YHCIIa, OCTABUB BEPHBIC 3HAKHU: a) B Y3KOM CMBICIIE;
0) B UPOKOM cMBbIciie. OnpeaenuTsh a0CONMIOTHYIO TOTPEITHOCTh pe3yibTaTa.

3) Haiitu npenenbHble aOCONIOTHBIE U OTHOCUTEIbHBIE MMOTPEIIHOCTH YHUCEN, €CJIU OHU
UMEIOT TOJIBKO BEPHBIE IU(MPHI: a) B Y3KOM CMBICIIE; 0) B LIMPOKOM CMBICIIE.

2. OTI[eJ'II/ITL KOpHHU ypaBHCHUA rpa(bﬂqecxn " YTOHYHUTH OJUH U3 HUX MCETOJAOM KaACATCIIbHBIX C

7

TouHocThIO 710 0,001. lgx — i 0

3. s oynkuum f(X), 3amaHHON TaONMYHO, HAWTH C TMOMOINBI (opmyibl Jlarpamka eé
AQHAIMTUYCCKUIA BHJ M TPHOIVKCHHbIC 3HAYCHHS A U A,. [IpOMEKYTOUHBIC BBHIYUCIICHUS
HPOM3BECTH C YETHIPHMSI JICCATHYHBIMH 3HAKAMH.

X 0,1 0,3 0,5 0,7 0,9
f(x) | 1,0287 | 1,1840 | 1,3247 | 1,4496 | 1,5578
a, = 0,6, a, = 0,8

4. Metoniom 3eiifienss peliTh CUCTEMY YpaBHEHUH

10xq + x, + x3 = 12,
2x1 + 10x2 + X3 = 13,
2x1 + 2x2 + 1OX3 = 14,

5. 3aBUCHUMOCTb MEXAY NEPEMEHHBIMH, 33JaHHYIO TaOJIMLEH, allIPOKCUMUPOBATh MHOTOWJIEHOM
BTOpOIi cTenenu y = ax? + bx 4+ ¢ 110 METOly HAUMMEHBIINX KBAJPATOB. BBIYMCIIEHHS BECTH C
YETBIPbMsI 3HAKAMM I1OCIIE 3aIIATOM.

X 2,1 2,2 23| 24| 25 26| 27| 28

y 223 | 227 | 2,72| 3,13 | 382| 4,22 | 506 | 5,68

6. Bblumcnutb nHTErpan no copmynam nesbiX, NPaBblX U CPEOHUX MPSMOYrOfbHUKOB
npu n=10, oueHnBasi TOYHOCTb C MOMOLLbI CPABHEHWS MOMNYyYEHHbIX PE3yNbTaToB.

2,0
f V2x2 + 1.6dx
2x +V0.5x2 + 3

1,2



7. Beraucautb unterpai no popmyne CUMIICOHA MPHU N = §, OLIEHUTh MOTPEIIHOCTh PE3ybTaTa,
COCTaBHB Ta0JIUIly KOHEUYHBIX PA3HOCTEH.

1,2
cosx
f x+2 dx
0,4
8. Mcnonb3yst METOl UTEpaLid, PEIIUTh CUCTEMY HETMHEHHBIX YPAaBHEHUI ¢ TOYHOCTBHIO J10

0,001

{sin(x -1)=13-y,
x —sin(y+1) =0,8.

IMPUMEP UTOT"'OBOI'O KOHTPOJI - 3auer (CEMECTP 5)
Buner Nel

1. YuciieHHOE pellleHne CUCTEM JIMHEWHBIX YPABHEHUN METOAO0M 3eiers

2. Jna ¢yuaxkuuu f(X), 3amanHol TaOAMYHO, HAWTH C MOMOIIBIO (opmyinsl Jlarpamxa e€
AQHAJMTUYCCKUIA BUJI W TNPHOIMKECHHBIC 3HAUCHHS A M dp. [IPOMEKYTOUYHBIC BBIYMCICHUS
MIPOM3BECTH C YETHIPbMS JCCATUUHBIMUA 3HAKAMHU.

X 0,1 0,3 0,5 0,7 0,9
f(x) | 1,0287 | 1,1840 | 1,3247 | 1,4496 | 1,5578
a, = 0,6, a, = 0,8

I[MTPUMEP UTOT'OBOI'O KOHTPOJIA - Dx3amen (CEMECTP 6)
Bumter Nel

1. Pemenue KpaeBOﬁ 3agadyu I OOBIKHOBEHHOT'O ,Z[I/I(l)(l)epeHL[I/IaJ'ILHOFO YpaBHCHUA BTOPOTO
MopsJaKa. MeTtoa KOHEUHBIX paSHOCTCﬁ.

2. CocraButh pemienue 3anaun Komu st oObIKHOBEHHOTO UG (depeHIMaTIbHOr0 ypaBHEHUS
IIEPBOTO TOPS/IKA YCOBEPIIEHCTBOBAHHBIM METOIOM JIOMaHbIX Ha otpeske [0,2; 1,2] ¢ marom h =
0,1 mpu HayanbHOM ycimoBuu y(0,2) = 0,25. BerurciaeHus BBITOIHATE C Y€THIPbMS A€CATHYHBIMU

3HAaKaMH.

y' =0,215(x? + cos1,5x) + 1,283y.

IKAJIA OHEHUBAHUA YCTHOTI'O OITPOCA
(mpomexyTouHbIit KOHTpOIIb — «3HATDY)
[Ipu onieHKe yCTHBIX OTBETOB Ha MpoBepKy ypoBHs o0yueHHOCTH 3HATD yuntsiBatorcs

CIIEIYIOIINE KPUTEPUH:

1. 3HaHMe OCHOBHBIX IMpPOIECCOB H3Yy4aeMOW IpeAMETHOH o6iacTu, IIyOMHAa U IOJHOTa
PacKpbITHS BOIIPOCA.

2. BJ'Ia,I[eHI/Ie TEPMHUHOJIOTHYCCKHUM alIapaToM U UCII0JIB30BAHHUE €I'0 IIPpHU OTBETC.

3. YMeHue 0ObSICHUTH CYITHOCTD SIBIICHUH, COOBITHI, IIPOLIECCOB, EIaTh BEIBOJIBI H 0000IIEHNS,



JaBaTb apryMCHTUPOBAHHBIC OTBCTEI.
4, Brnanenne MoHoI0OrH4eCKOM PCYbI0, IOTUYHOCTD U IMMOCJICAOBATCIIBHOCTh OTBETA, YMCHUC
OTBCYATH HA IMOCTABJICHHBIC BOIIPOCHI, BBIPAXaTb CBOC MHCHUC 110 06cy>1<z[aeM0171 HpO6J'IeMC.

(16-20 6a/s10B) BBICTABIISACTCS, €CIIM CTYACHT OTBETHII Ha BCE TCOPETUUYCCKHUE BOTIPOCH B OHIIETE
U TIPU 3TOM:

1. ITpucytctByeT : 1)npaBUIIBLHOCTS, IOJHOTA U TIIyOMHA OTBETa (BEpHOE U IITyOOKOE U3TI0KEHUE

(baKTOB, HOHHTI/Iﬁ, HIUTIOCTpalrsa OTBETAa KOHKPETHBIMU IIPpUMEpaMU; OTCYTCTBUC HeO6XOI[I/IMOCTI/I
B YTOYHAIOIIHUX BOHpOC&X); 2) JIOru4ueCKas IOCI€A0BAaTCIbHOCTE HM3JIOKCHHSA MaT€prajla B
mponecce OTBCTA.

2. inu CTYJEHT He BBIOJIHUI OJHOTO U3 MEPEUUCIICHHBIX TPeOOBaHMM, HO OTBETUJ MIPaBUIIBHO
Ha OJIMH JIOIIOJHUTEIIBHBIN BOIPOC B IIPEEIax MPOrPaMMBbl.

3. i He BBINOIHHI JBa U3 IICPCUHUCICHHBIX Tpe60BaHHI>i, HO ITPpaBUJIbHO OTBCTUJI HaA ABa

JIOTIOJTHUTEILHBIX BOIPOCa B npezenax nporpamMmsl. (10-15 6anioB) BeICTaBIISIETCS, €CIU CTYACHT
OTBETHJI Ha BCE TEOPETHYECKHE BOIPOCHl B Owiere, HO MpPH 3TOM JHUOO OTCYTCTBYET
MPAaBWIILHOCTb, IMOJIHOTA M TITYOMHA OTBETa (BEpHOE M IIyOOKOE M3JIoKeHWe (DaKTOB, TIOHSATHUH,
WJUTIOCTPAIMS OTBETAa KOHKPETHBIMU MPUMEPAMU; OTCYTCTBHE HEOOXOJMMOCTH B YTOYHSIOIIUX
BOTIpOCax); TMO0 HET JIOTHYECKOW TOCIEOBATEIbHOCTH H3JIOKEHHsI MaTepuaia B Iporecce
OTBETa; B HEKOTOPBIX 3aJaHUSAX JOMYIICHBI apu(METHICCKUE OMMOKN U HETPABUIBHBIA OTBET
Ha JIONOJHUTENIbHBIN BOMIPOC B Ipeeiax MporpaMMBbl.

(5-10 6aJs10B) BBICTABIIAETCS, €CITH CTYJACHT OTBETHII Ha 2 TEOPETUYECKUX BOIIPOCOB B OHIICTE, a
B OCTAJIbHBIX JIOMYILEHbI TpyOble OMMOKA W HEMPAaBHJIBHO OTBETHJ HA JIBAa JOTOJTHHUTEIHHBIX
BOITPOCA B Mpeenax nporpaMMel.

(1-4 6amI0B) BBHICTABISICTCS, €CJM CTYJCHT OTBETHJI MEHEE 2 TEOPETUYECKUX BOIIPOCOB, a B
OCTAJIBHBIX JOMYIICHHI IPyOble OMMOKKA W HE MOXKET OTBETUTh HH HA OJMH JIOTIOJIHUTEIHHBIN
BOTIPOC B MpENENax MPOrpaMMbl

[IIKAJIA OLIEHMBAHWS ITPAKTUYECKUX 3AJTAHUIA
(mpomexxyTouHbIii KoHTposb — «YMETD u BJIAJIETDH»)
Otmertkoii (8-10 6a/110B) OIIECHMBAETCS OTBET, IPU KOTOPOM CTYJCHT PAaBUIBHO PEIIaeT

WHIUBHUIyAJIbHBIC 3a7a4dl 10 TPEIJI0KEHHOMY alnropuTMmy. JleMOHCTpUpyeT CIocOOHOCTh
rpaMOTHO (OPMATM30BATh 3a/1a4y U3 UHANBUYAJTILHOTO 3a/T1aHHS.

I[CMOHCTpI/IpyeT IIOJIHOC ITIOHUMAHHEC Hp06JICMBI. Bce Tpe6OBaHI/I$I, NpEABABIIACMBIC K 3a/IaHUTO,
BBITIOJTHCHBEI.

Otmetkoii (5-7 6an10B) OLIEHMBAETCS OTBET, IPU KOTOPOM CTYACHT B OCHOBHOM IPAaBHJIBHO
pelaeT HHIMBUAYaIbHBIE 331241 MO IPEAJIOKEHHOMY aJlTOPUTMY, IEMOHCTPUPYET CIIOCOOHOCTh
IpaMOTHO (OPMATIM30BATh 3a/1a4y U3 MHIUBUIYaJIbHOTO 3a/1aHus. J[eMOHCTpUPYET 3HAUUTEIbHOE
oHUMaHue pobaeMbl. BonbIIMHCTBO TpeOOBaHUH, IPEIBIBIAEMBIX K 3a/IaHUIO, BBHITIOJTHEHBI.



Otmetkoii (3-4 6a/I0B) OLIEHUBACTCS OTBET, IIPH KOTOPOM CTYICHT B OCHOBHOM HE IPaBHIBHO
pelaeT MHAMBUAYAIbHBIC 33/1a49H 10 PEAJIOKEHHOMY aJITOPUTMY, IEMOHCTPUPYET CIIOCOOHOCTD
T'paMOTHO (bOpMaJII/I?;OBaTL 3aga4y U3 MHAWUBUAYAJIbHOTI'O 3alaHUs. ILGMOHCTpI/IpyeT JaCTU4YHOC
nJIn HC6OJILI_HOC IIOHUMAaHUC HpO6JIeMBI. MHuorue Tp€6OBaHI/I$I, NpCABABISAACMBIC K 3aIaHUI0, HC
BBITIOJITHCHBI.

Ormerkoii (0 -2 ©0a/uta) OLEHHBAETCA OTBET, IPH KOTOPOM CTYAEHT JEMOHCTPUPYET
HEMOHUMaHKe IPOOJIEMbI UM HET OTBETA U Ja)Ke HEe ObLIO MOMBITKH PEIIUTh 3a/1a4y



