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1 Hesn 1 3axa4u M3y4YeHHUs JUCHMILINHBI (MOAYJIs)
1.1 Hesb ocBOEHUS TUCHMIIMHBI: CPOPMHUPOBATH Y CTYACHTOB MPECTABICHHUS O
YHCJICHHBIX METOAAX PCIICHNA OCHOBHBIX MAaTCMaTHYCCKUX 3a/la4d Ha OBM.

1.2 3agaym AMCHMILUIMHBI: [10KA3aTh IPUEMBI U METO/BI IOCTPOEHHS JUCKPETHBIX MOEIEN
OCHOBHBIX 33/1a4 aHaau3a 1 TU(GGEPeHIUATBHBIX YPAaBHCHUN, IPUBUTH HABBIKA KOHTPOJIS TIOTPEITHOCTEH
U OIICHKU CKOPOCTU CXOJUMOCTH UTEPAIMOHHBIX METOA0B. BocnurarenpHas 3aaua Kypca COCTOUT B
JEMOHCTPAIINY BO3MOKHOCTEH TOBEIEHHBIX /IO YMCIEHHOTO Pe3yJIbTaTa MAaTEMaTHIECKUX MOZeIei
peaJIbHBIX SIBIICHUH.

1.3 MecTo qucHUILIHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jucturanaa «YucieHHbpIe METOIb» OTHOCUTCS K 00s13aTelbHOM yacTu bioka 1

" MucuumiauHbl (MOAyJK)" y4eOHOro MiaHa Mo HalpaBJICHUIO TOATOTOBKU «MatemaTtukay. Jis
MTOJIHOIICHHOT'O TTIOHUMaHUs Kypca « HUCIIeHHbIE METOIB) HeOOXOIUMbI 3HAHUSI, YMCHHSI U
HaBBIKH, 3QJI0’)KEHHBIE B Kypcax MaTeMaTU4eCKOro aHaliu3a, JIMHEWHON anreopsl,
(GYHKIIMOHATBHOTO aHaK3a, U quddepeHInanbHbIX ypaBHeHUu. CTyIeHTbHI JOJKHBI ObITH
TOTOBBI UCIOJIb30BATh MOMYyUYEHHBIC B ATON 00JaCTH 3HAHUS, KaK MPU U3yUYEHUU CMEKHBIX
JTUCIUILINH, TaK U B TPO(ECCHOHATBEHOM IS TEIBHOCTH.

1.4 TlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsl N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX € INIAHMPYEeMbIMH Pe3yJIbTATAMHI 0CBOEHHS 00pPa30BaTeJbHOI NPOrpaMMbI

N3yuenue naHHoW yueOHON AMCLUMILIMHBI HAPaBJIeHO HAa (JOPMUPOBAHKE Yy 00YyHAIOIIHUXCS
obmenpodeccuoHaIbHBIX U MpodeccruoHanbHbIX kKoMrerennui [1K-1, T1IK-4.

No Kon n HaumenoBanue Nuaukatopel JOCTHKEHUS KOMITETCHIIUN
ILII. KOMIIETEHIIUH 3HaeT ymeer BJIajieeT
1. [1K-1Cnocoben pemarb OCHOBHBIE paspabarbiBaTh | METOJaMU U

aKTyaJIbHbIE U Ba)KHBIE 3a/1a4U YK CJICHHbIE YHCIIEHHBIE TEXHOJIOTUSIMU
(byH1aMeHTaIbHON U METOABI U METOABI U pa3paboTku
NPUKIIAIHON MaTeMaTHUKU aJITOPUTMBI QJIITOPUTMBI, YHCJIEHHBIX

pelieHus pea30BbIBATh | METOJIOB AJIs

MaTEMaTHUYECK | OTH aITOPUTMBI | 3a]a4 U3

UX 3a/1a4 U3 Ha SI3bIKE YKa3aHHBIX

pa3eios: IPOrPaMMHUPOB | pa3/EeioB.

Teopus aHUs BBICOKOTO

anmnpoKCUMaIy | ypOBHS;

Y, YUCJIICHHOE

WHTETPUPOBaH

He, TMHEHHas

anreOpa,

OOBIKHOBEHHbBIE

nuddepenmman

bHBIE

YpaBHEHUS,

YpaBHEHHUS

MaTeMaTH4ecK

ol pu3uKH,

UMETh

IIpEJICTaBICHNE

0




No Kon u HaumeHnoBanue WNHaukaTophl TOCTUKEHUS KOMITETEHIINH

ILII. KOMIIETEHIIUHU 3HaeT yMeer BJIajIeeT

CYIIECTBYIOIIH
X MaKeTax
MPUKJIIATHBIX
porpamm.

2. IIK-4 Crnocoben MaTEeMaTHYeCK | HaXOJUTh, HaBBEIKAMH
OPUEHTUPOBATHCA B W€ aIrOpUTMbl | aHAJIM3UPOBATh, | IPOTPAMMHUPOB
COBPEMEHHBIX aJITOpUTMaxX YUCJICHHOTO peann30BbIBATh | aHUS
KOMITBIOTEPHOM MAaTEeMaTHKU; perieHus MPOTPaMMHO U | MaTeMaTH4YECKU
00J1a/1aTh CIOCOOHOCTSIMU K TUMUYHBIX KCII0Ib30BaTh X BBIUMCIICHUHN
3¢ pekTUBHOMY MPUMEHEHUIO U | 3aja4 anreOphl, | Ha MPAKTUKE
peanu3aluu MaTeMaTH4YeCKU aHanu3a, MaTeMaTU4eCKH
CJIOKHBIX aJITOPUTMOB B muddepeHman | € aNropuTMBl
COBPEMEHHBIX MTPOTrPaMMHBIX BHBIX
KOMILUIEKCaX YPaBHEHUH,

HUHTETPAIbHBIX
YpaBHEHUU

2. CTpYKTypa U coJep:kaHue TUCIUINTHHBI

2.1 Pacnipenenenue TPy10éMKOCTH JUCHUILUIMHBI 10 BUIaM padoT

OOmast TpyaOoEMKOCTh JIUCHUIUITMHBI COCTaBIseT 6

paciupeaciICHue 110 Buaam pa60T IMpCACTABJICHO B Ta6J'II/II_Ie

3a4. enl. (216 yacoB), ux

(ona cmyoenmog ODO)
Bun yuebHo# paboTh Bcero CemecTtpsbl
4acoB (vacer)
6 |7

KonTakTHas padoTa, B TOM 4ncje:
AyIuTOpHBIC 3aHATHS (BCEro): 132 64 68
3aHsATHS JTIEKIIMOHHOTO THIIA 66 32 34
JlaboparopHbIe 3aHATHS 66 32 34
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI, i i i
MPAKTUYECKHE 3aHSITHS)
HNuas koHTaKTHasi padora: 10,5 4,2 6,3
KonTtpons camocrosirensHoit paboTs! (KCP) 10 4 6
ITpomesxytounas arrecrauus (MKP) 0,5 0,2 | 03
CamocrosiTeJibHAasi paboTa, B TOM YHcJIe: 73,8 398 | 34
[IpopaboTka yueOHOro (TEOPEeTUYECKOr0) MaTepuana 21 10 11
BrinonHnenue HHIMBUYaTbHBIX 3aJaHUi (COCTABICHHE
aJITOPUTMA, HalTUCaHUe, OTIIA/IKa MTPOTPaMMEI, TOI00P 40 20 | 20
TECTOBBIX IPUMEPOB)
[ToaroroBka Kk TEKyIIeMy KOHTPOJIIO 12,8 9,8 3
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO01mas Tpy10eMKOCTh qac. 252 108 | 144

B TOM YHC/Ie KOHTaKTHAA | 425 | 682 | 743

pabora

3a4. ef 7 3 4




2.2 CTpyKTYypa AUCHUNIHHBI

PacnipeencHue BUIOB y4eOHON paOOThI M UX TPYIAOEMKOCTH TI0 pa3JiesiaM IUCIUILTHHBI.
Pazensl (TeMbl) TUCIUTUIMHEI, H3y4aeMble B 6 cemecTpe (ounas ¢opma)

KonuuectBo yacoB

AynuTopHast Brcay it

Ne H

aNMEHOBAHHUE Pa3/IesioB (TeM) Beero paGora ;56?;1
J | 113 JP | CPC
1 2 4 5 6 7
1 CxeMa BBEIYHCIIUTEIIHLHOTO OKCIICPUMCHTA. KHaCCI/I(l)I/IKaHI/IH 4 2 _ 0 2
" |IOrpeHIHOCTEH.
2 WuTeprionsinus 1 HawTydiiee mpuoImKeHue; 31 | 10 i 12 9
MHOrouieHbl YeOrbIliena.
MGTOI[I)I pveHICHI/ISI HEJIMHEHHBIX ypaBHCHI/Iﬁ U CUCTEM 20,8 6 _ 6 8,8
YpaBHEHHH.
4, [YucneHHOE MHTETPUPOBAHUE. 22 | 6 6 10
5. [YucneHHBIE METOBI JIMHEHHON anreOpsl. 18 | 8 8 10
107
UTOI O no pazdenam oucyuniurvl 8 "l 32 - 32 39,8
KonTpons camoctositensHol padoTsl (KCP) 4
[Tpomexyrounas arrectauus (MKP) 0,2
[ToxroToBka K TEKymeMy KOHTPOJIO 9,8
O61as TpyA0eMKOCTh MO AUCIHUILTHHE 108
Pa3nensl (TeMbl) TUCHUIUIMHEI, U3y4YaeMble B 7 ceMecTpe (ounas ¢opma)
KonugectBo gacoB
Breaynu
Ne HaumeHnoBanue pazaenos (Tem) Ay;[gé(()};gaﬂ TOpHas
Beero P pabota
J | 13 | JIP | CPC

1 2 3 4 5 6 7

1 YucaeHHbIC MCTOJbI PCHICHU O?BIKHOBGHHLIX 28 16 _ 16 16
UG hepeHIIMAIbHBIX YPaBHEHU.

2 YucneHuoble MCTE)}:[BI pPCUICHN OCHOBHBIX YPaBHCHUHN 31 14 _ 14 14
MaTEMAaTHYCCKOHU (1)I/ISI/IKI/I.

3 [YucrieHHBIE METO/IBI PEIICHHS] HHTETPAITBHBIX yPaBHEHHI 11 | 4 - 4 4
HUTOI'O no pasoenam oucyuniunsl 70 | 34 - 34 34
Kontpons camocrositensHoM padotsl (KCP) 6
ITpomesxytounas arrecrauus (MKP) 0,3
[ToaroroBka Kk TeKyIieMy KOHTPOJIIO 3
OO6m1ast TpyA0€MKOCTh TI0 TUCIIUTIIINHE 144

[Tpumeuanue: JI — nexuun, [13 — npaktuaeckue 3ansatust / cemuHapsl, JIP — mabopaTopHbie
3anstusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Coaep:xanue pa3iesioB (TeM) TUCHUILIUHBI
2.3.1 3auaTHA JEeKIMOHHOI0 THIIA

HaunmenoBanue dopma TekyIero
No Coneprxanue pasjena P Y
paszaena KOHTPOJIA
1 2 3 4




Cxema
BBIYUCITUTEIILHOTO
IKCIIEPUMEHTA.
Knaccudukanmst
IIOTPELIHOCTEM.

UYuclieHHbIe METO/Ibl KaK COCTABIIAIONIAS YaCTh
BBIUHCIUTENLHOTO 3KciepuMeHTa. McTouHnKH
BO3HUKHOBEHUS U KiIaccupuKamms
norpemHocteil. [lorpemnoctu
apuQMETHUECKUX ONEPALIUN.

JIP

Otuer no
nabopaTopHOI
pabore:
CTYJEHTBI
00s13aHBI
IIPOBECTH aHAU3
MOIPELIHOCTEN B

pealn30BaHHOM
aIropuTMeE.
Nurepnonanus u [Toustre 06 amnpokcumanuu Gyukuuii. 3agaua |JIP
HauJyuliee uHTepnoysauuu. UHTepnoisiuoHHbIN Otuer no
npuOIIKEHNE; MHOTro4JIeH B opme Jlarpanxa u ero nabopaTtopHoi
MHOTOWICHBI OCTaTOYHBIN wieH. Pa3jieseHHble pa3HOCTH U MX [padore:
YeOnImena. cBoicTBa. IHTEpNOJIALIMOHHBI MHOTOWIEH B |TI0 KaXKJIOMY

¢dbopme Hprorona. OcTaTouHbIN WieH
uHTepnonsiuuu B hopme HetoToHa.
WHTepnonsiinoHHbIE MHOTOUYIEHBI Ha
PaBHOMEpPHBIX ceTKaX. MHOTOWIEHbI
UYeObimeBa. MUHUMU3AIUS TTOTPEITHOCTH
uHTepnoyauuu. CXoauMoCTh
MHTEPIOJSILIMOHHOTO Ipolecca. Pa3neneHHble
Pa3HOCTHU C KPATHBIMU y3J1aMH.
WuTeprnionupoBaHue 1o 3Ha4€HUAM (QYHKLIUU U

METOJLy CTYJIEHTBI
pa3pabaThIBalOT
JITOPUTM
peleHus
OIIpeIeIEHHOTO
KJlacca 3ajad,
peaIn3yIoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

€€ MPOU3BOJHBIX B y3nax. [lonsaTue o YPOBHH,

crutaitHax. [Toctpoenue KyOnuecKoro TECTUPYIOT €r0

MHTEPHOJISILIMOHHOIO CIJIaiiHa METOI0M paboty u

MOMEHTOB. MeTo/ MPOTOHKHU PEIIEeHUS IPEJCTaBISIIOT

anreOpanyeckoi CUCTEMBI C TPEXAUArOHAILHOM |OTYET

MaTpulel. DJIEeMEHT HauTyqIlero IPEToAaBaTeIio.

npUOJIMKEHUS B IMHEHHOM HOPMUPOBAaHHOM

npocTtpaHcTBe. Teopema cyiecTBOBaHUS.

ENMHCTBEHHOCTH B CTPOrO HOPMUPOBAHHOM

MpoCTpaHCTBE. JIMHEHHAs annpoKcuManus B

I'MIL0EPTOBOM MIPOCTPAHCTBE. ANITPOKCUMAIIHS

MHOT'OYJIEHOM B CPETHEM KBaJPAaTUIHOM.

[Tpubnmxenne GyHKUINU, 3aJaHHON TabIuIEH

CBOMX 3HAYEHU1, 10 METO1Y HAMMEHbBILINX

KBazparoB. Hamnyuiee paBHOMEpHOE

npUOJIMKEHUE MHOTOUICHOM.
Mertonp! pemieHust  |3agaya OThICKaHHUS! KOPHEW HEJIMHEHHOTO JIP
HEJTMHEHHBIX ypaBHeHHsI. CIIOCOObI OT/IEIeHUsI KOPHEH. Oruer no
YpaBHEHUU U Meron nenenus otpeska nomnojaam. Meton nabopaTopHOU
CUCTEM YPAaBHEHMMH. |[IPOCTOM UTEpALMU: YCIOBUS U CKOPOCTh paborte:

cxoaumocTtu. Meroa HproToHa pemeHust
HEJIMHEMHOTO YPaBHEHUS: TEOMETPUYECKAs
WHTEpIpEeTaIus, yCIOBUS CXOAUMOCTH U
OIICHKA MOTPEUTHOCTH. Moau(UKaIuu MeToaa
Hprorona. UHTEpNOISIIIMOHHBIE METOIBI
pelIeHus] HeTMHEHHBIX YPaBHEHUI: METO/1
napaboy 1 oOpaTHast HHTEPIIOTSAIIUS.

110 KaXIOMY
METOJy CTYJICHTBI
pa3pabaThIBaOT
ITOPUTM
pewenus
OTIPEIEIIEHHOTO
KJlacca 3aj1ad,
peaTu3yroT STOT




WrepanmoHHbie METObI PEIICHUSI CUCTEM
HEJIMHEHNHBIX YPAaBHEHUM.

QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHSI,
TECTUPYIOT €T0
paboty u
NPEICTABISIOT
oTYeT
IPEIo/IaBaTeIIo

YucnenHoe
WHTErPUPOBAHUE.

ITocraHOBKa 3a/1a4¥ YUCIIEHHOTO
uHTerpupoBanus. Llenu, onpenensiomiye BEIOOp
KBaJpaTypPHBIX y3J10B U KOA(PPUIIMEHTOB.
WHTEepnonsiMoHHbIE KBaIpaTypbl U UX CTENEHb
TOYHOCTH.

KBanpatypusie popmynsl Hetorona-Koteca.
CocraBusie (hopmybl Tpanenuii, CUMIICoHa U
«TpexX BOCBMBIX», UX ITOIPEIIHOCTH. [ TaBHBII
YJIEH IIOTPEIIHOCTH, IIpaBuiIo PyHre
IIPAKTUYECKON OLIEHKU MOTPEIIHOCTH U
YBEJIMUYEHUS TOYHOCTU KBAJPATyPBHI.
KBanpatypHsie popMyIibl HaUBBICIIEH
anreOpanyeckoi CTerneH! TOUHOCTH, UX
CYILLIECTBOBaHUE IIPHU 3HAKOTIOCTOSHHOMN

JIP

Otuer no
nabopaTopHOI
pabore:

0 KaXIOMY
METOJTy CTYJICHTBI
pa3pabarbIBarOT
QITOPUTM
pelieHus
OTIPEICIIEHHOTO
KJlacca 3aj1ad4,
peanu3yroT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

BECOBOI (DyHKIIMH; CBA3b C OPTOrOHAJIBHBIMU  |YPOBHS,
CUCTEMaMU MHOTOYJIEHOB, IPUMEPHI KBaJIpaTyp [TCCTUPYIOT €ro
JIUTS 9aCTO BCTPEUAIOIIMXCS BECOBBIX (DYHKIHMIA. |paboTy u
Cxo1MMOCTb KBaJpaTypHOTO Ipoliecca. IPEICTaBISAIOT
MeTo/ibl BHIYMCIIEHUS! KPATHBIX UHTETPaioB.  |OTYET
ITonsitue o merone Monte-Kapio. IIPETNO01aBaATEII0
Yucnennsie MeTob! | TOYHBIE METOIBI peIICHHS CHCTeM JIMHEHHBIX  |JIP
JUHENHON anreOpsl. |anredOpandeckux ypaBHeHUN. CXeMbl Otuer no
peanu3zanuu Metoza ["aycca ¢ BeIGOpom 1a60paTopHOit
BEAYIIEro dJIeMeHTa. MeTo1 KBaApaTHOTO pabore:

KopHsi. OOpallieHue MaTpHUIlbl U YTOUHEHHE
NpUOIMKEHHON 00paTHONW MaTpPUIIBI.
CXoaMMoCTh MaTPUUHON re€OMETPUIECKOM
porpeccuu. MeTo bl NpOCTON UTEpaLluU U
3eiienst, yClIoBUs CXOAUMOCTH.

CBeneHue JIMHENHON CUCTEMEI K 3a7a4ue
MUHUMU3ALWN KBaIpaTUYHOTO (PyHKIIMOHATIA.
Pemenue BapualimoHHOM 3a/1a4d METOIAMH
MOKOOPJIMHATHOTO ¥ TPAJUEHTHOTO CITyCKa.
[TonsiTre 0 MeTO/IE COMPSKEHHBIX TPAIUEHTOB.
[TorpemHoCTh MPUOINKEHHOTO PEIICHUS
anredpanvyeckoil CUCTEMBI U Mepa
00yCIIOBICHHOCTH. METO/IbI PETyIsipu3alui
IJI0X0 OOYCIIOBJIEHHBIX CUCTEM.

Yactuynas npobiaemMa coOOCTBEHHBIX 3HAUCHUI:
OIICHKA CTIEKTPaJIbHOIO painyca MaTpPHUIIbI,
teopema ['epmiropuna. CnexkrpanbHbie
CBOMCTBA MOAOOHBIX MaTpull. O030p METOI0B
pelIeHuUs TOJHOUN MPoOIeMbl COOCTBEHHBIX

0 KOKIOMY
METOy CTYIECHTBI
pa3pabaThIBarOT
AIITOPUTM
penreHus
OIIPE/ICIICHHOTO
KJ1acca 3ajad,
peaNn3yIoT ITOT
AIITOPUTM Ha
SI3BIKE BBICOKOI'O
YPOBHH,
TECTHPYIOT €T0
paboty u
MPEJICTABIISIOT
OTYeT
HPETIo/IaBaTeIIo




3HAYCHUH, OCHOBAHHBIX HA MMOCTPOCHUH
XapaKTePUCTHYECKOTO TTOJTHHOMA.

Pemenwe moHO#M mpoodaemMbl COOCTBEHHBIX
3HAYCHUH JUIsl CHMMETPHYHOM MaTPHUIIBI
MeTo1oM BparnieHuii. [IpeoOpazoBanue
OTpa’KeHHsI, TPUBEICHUE MATPHIIBI K popme
Xeccenbepra. QR -anropurm.

Yucnennsie Metop! |[IoHATHE O MHOTOIIArOBBIX M OfHOIIAroBelx  |JIP

perieHus MeTozax pemeHus 3agaun Komm ms Ortyer o

OOBIKHOBEHHBIX OOBIKHOBEHHOT'O (P (epeHIINaTIbHOrO 71a00paTopHOit

anddepeHnranbHbIX| ypaBHEHUS IepBOro nopsiaka. OxHomarossiii  |padore:

ypaBHEHHUII. BapUaHT METOJa PSIOB: BBIBOJ METOI0B 10 K&XKIOMY
Oiinepa U MPEeAUKTOP-KOPPEKTOP C OLIEHKAMU  |METOJY CTYACHTBI
MOTPEIITHOCTEH. pa3pabarbIBarOT
Cnoco6 Pynre-Kytra nocrpoenus alITOPUTM
OJHOIIATOBBIX METOJOB. IIpMepbI METOIOB | PCIICHHUS
BTOPOTr0-YETBEPTOrO MOPSAAKOB TOYHOCTH. OIIPEJETICHHOTO

Pacnpoctpanenue 3TUX METOOB HAa CUCTEMBI  |KJIacca 3ajad,
ypaBHEHUU iepBoro nopsiaka. [Ipasuno Pynre |peanusyroT 3TOT
MPAKTUYECKOW OLIEHKHU MMOTPEIIHOCTH U JIrOpUTM Ha
YBEJIMYEHUSI TOUHOCTH OJIHOIIArOBBIX METOJOB. |A3BIKE BRICOKOI'O
Mertona cTpenbObl penieHus: KpaeBoi 3a1aun 1Jist | YPOBHS,

HEJTMHEHHOTO OOBIKHOBEHHOT'O TECTUPYIOT €ro
QG GepeHIaIbHOT0 YPaBHEHUS! BTOPOTO paboty u
HOPSIIKA U JJISI CUCTEMBI JIByX HEITMHEHHBIX HPEICTaBISAIOT
OOBIKHOBEHHBIX (P epeHIInanbHbIX OTYET
yYpaBHEHUI IEPBOTO MOPS/IKA. Ipeno1aBaTesto

Pa3HocTHas annpokcumalys nepBbIX U BTOPBIX
MPOU3BOIHBIX IIAJIKOM (QYHKIMH.
BrruucnurenbHas HEYCTONIMBOCTH (OPMYIT
YHUCICHHOTO TU(HEepeHIIMPOBAHUS.

MeTton KOHEUHBIX pa3HOCTEH PELICHUS! KpaeBOU
3aj1auyl JUIsl TMHEHHOTO OOBIKHOBEHHOT'O

T depeHIMaTBbHOTO YpaBHEHHSI BTOPOTO
NOpsIIKA: TIOCTPOCHNUE PA3HOCTHOM CXEMBI U €€
OJIHO3HAYHasl pa3peliMOoCThb, OIIEHKa
MOTPEIIHOCTH U CXOAMMOCTh METOZA CETOK.

Yucnennbie MeTo 16! (OCHOBHBIE MOHSATHS TEOPUHU Pa3HOCTHBIX cxem: |JIP
pEIICHUS] OCHOBHBIX |HOPMBI B TPOCTPAHCTBAX CETOUHBIX QyHKIuMi, |OT4er mo

YpaBHEHUU anmpokcumarys quddepeHimanpHoi 3a1aun  |1a00paTopHOT

MaTeMaTU4YeCKOM Ha PEUIEHUH, CXOJUMOCTb U YCTOMYHUBOCTh pabore:

bu3UKH. pa3HOCTHOM cxeMbl. CBSI3b alllIPOKCUMALIMU U |TI0 KaXKIOMY
YCTOMYUBOCTH CO CXOAUMOCTBIO. METOAY CTYACHTHI

PasHoCTHBIE CXeMbI peliieHus 3aaaun Kot jyist| pa3pabaTsiBaloT
OJTHOMEPHOTO yPaBHEHUS TETUIONPOBOJHOCTH: |AJITOPUTM
MOCTPOEHUE U UCCIEIOBAHNE ANIPOKCUMAIUHU U|PELIECHUS

YCTOMYUBOCTH JIByXCIIOMHBIX CXEM. OIPEICIIEHHOTO

CnexrpanbHoe ycinoBue Heiimana, KJlacca 3ajiad,

HEYCTOMYMBOCTh TPEXCIOMHOW CXEMBI. peau3yIoT 3TOT

Pa3HoCTHBIE CXEMBI CMEIIIAHHBIX KPaeBbIX ITOPUTM Ha

3aja4 JIJIs1 ypaBHEHUS TEIUIOMPOBOJHOCTH. A3BIKE BBICOKOTO
YPOBHH,




PasuocrtHbeie cxeMsl 3agaun Koy u

TECTUPYIOT €T0

MHTErPAJIBHBIX YPAaBHEHUH [IEPBOTO POJIA.
MeTto/ KOJIJIOKalMii YUCIIEHHOTO PEIICHHUS
CUHTYJIIPHOTO MHTErPaJbHOIO YPABHEHUS
IIEPBOTO poJa.

CMEIIIaHHBIX KPaeBbIX 3a]a4 JUIsl ypaBHEHUS paboty u
Kosie0aHui CTPYHBI. MPEICTABIISIIOT
Pa3znocTHas annpokcumariys oneparopa OTYEeT
Jlannaca. Annpokcumariusi TpaHUYHbIX MIPETNO/1aBaTeto
YCJIOBHH B 00J1aCTH, OTPAaHUYCHHOU

KPUBOJUHEHHBIM KOHTYpOoM. CXOJIUMOCTh

pPa3HOCTHOM cXeMbl 3a1auu Jupuxie s

ypaBHeHnus [lyaccona B mpsiMOyroJjibHUKE.

[IpencraBienue o BapuallMOHHbBIX U

MPOCKIIMOHHBIX METOAaX PEIICHUS KPaeBbIX

3aja4 Uit TUHEHHBIX U depeHnanIbHbIX

ypaBHEHU B YACTHBIX MPOU3BOIHBIX.

8. Mertonpl pemieHust  |YuciieHHbIE METO/IbI PELICHHUS HHTErpaibHbIX  |JIP
MHTETPAJIbHBIX ypaBHeHuit ®penroapma Broporo poaa: Mmeron | OTuer o
ypaBHEHUH. MEXaHUYECKUX KBaJparyp, METOJI 3aMEHBI sizipa |1a00paTopHOi

Ha BBIPOXKJEHHOE. HeKoppekTHOCTh paborte:

0 KKJIOMY
METOJy CTYJICHTBI
pa3pabaThIBalOT
QITOPUTM
penIeHus
OTIPEICIIEHHOTO
KJiacca 3a/1a4,
peau3yT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHS,
TECTUPYIOT €ro
paboty u
PECTABISIIOT
OTYeT
IpenoaaBaTento

2.3.2 3aHATHS CEMHHAPCKOI0 THIA He MPeAyCMOTPEeHbI.
2.3.3 JIaGopaTopHbIe 3aHATHS

Ne Haumenosanue Temarnka NpakTUYECKUX 3aHATUI dopma TeKyIIero
- paszgena (cemmHapoB) KOHTPOJIA
1 2 3 4
1. Bonpoc Teopetnueckuii. OtnensHoe JIP
nabopaTopHOE 3aHATHE HE [Ipu BbIMONTHEHUM
MPEAYCMOTPEHO. 1a00paTOPHBIX
Cxema peiyeMoTp paTop
3a/IaHUIl B CBOEM
BBIYHMCIIUTENBHOTO
OTYEeTE CTYICHTHI
SKCTIEpUMEHTA.
00s13aHbBI IPOBECTH
Knaccudukanus
. aHaJn3
MOTPEITHOCTEH. .
MOTPEUIHOCTEN B
pealn30BaHHOM
ITOpPUTME.




WHTepnoNsIMOHHBI MHOTOWICH B (hopme
Jlarpanxa. MHTepOasALMOHHBIN
mMHorowieH B popme HeroTona. Cxema
OWUTKEeHa BBIYUCIICHUS 3HAYCHU I
WHTEPIOJIILIMOHHOTO MHOTOWICHA.

JIP

B otuere no 3agauam
anmpPOKCUMAIIUH
JIOKHA OBITh
ykazaHa opma

HNutepnomsnus u|lHTepnosanys Ha paBHOMEPHOM CETKe 3a7aHus
HauIydIiee (Bmepen, Ha3zaj, ¢ HEHTPAIbHBIMU pUOJIKaeMOi
pUOIINKEHUE; pasHoctsamu). MHTepnomnsanus (ynxmm, Buj
MHOTOYJICHBI MHorowieHamu Yeobimesa. /[podHo- npubnnxkaromein
YeOnimena. paloHaIbHasi HHTEPIOJISLMS. byHKIMH, C1I0cO0
WuaTepnomnsiuys KyOMUeCKUMHU CIIIaifHaMU. |OIPEAECTICHUSI
[Tpubnnxenrne GyHKIMU MHOTOUIEHOM I10 | PACCTOSTHHS MEXKTY
METO/ly HAaMMEHBIINX KBaJIpaToB. (GYHKUMAMH, aHAIN3
[Tpubmwkenne GyHKIMH MHOTOWICHOM B [[IOTPEIIHOCTEM.
CpeIHEM KBaJPaTUUHOM.
Merto/ibl pelieHusT HETMHENHBIX JIP
YPaBHEHUM: TUXOTOMHUH, IPOCTON B otuere no
utepaunu, HproToHa, cexymux, xop, METOJIaM PELICHUS
napabos1, 00paTHOW UHTEPIOJISALNY. HEJIMHEUHBIX
Mertonabl HptoTOHA M IPOCTON UTEpaliMd  |YPABHEHUHN U CUCTEM
JUISl HeJIMHEHHBIX CUCTEM JIBYX YPaBHEHUI! |TAKUX YPaBHCHHI
MeTomsl  pemmcHus C IByMsI HEU3BECTHBIMH. YKa3bIBAIOTCS
HOITHHCHHBIX YCIOBHA Ha KIIACC
YPaBHEHUH U CHUCTEM (yniuii, 3anaromux
ypaBHCHB. YPaBHEHHs, CKOPOCTh
CXOAMMOCTH METO/A,
YCIIOBHSI HA BBIOOD
Ha4yaJIbHOTO
npUOIMKEHNs,
KOHTPOJIb TOUHOCTH
HalJIEHHOT' O
NPUOIHKEHHUS.
Mertos! uncnenHoro uHterpuposanus:  |JIP
metozbl Herorona — Koteca ¢ koHTposiem | B ordere no
HOTPEIIHOCTH TI0 TipaBuity PyHre; metozst (popmynam Herorona-
HauBbICLIEH anreOpanyecKoi CTeNneHu Koreca yka3siBaercs
TOYHOCTH C KOHKPETHBIMU BECOBBIMU anreOpanyeckas
¢byskuuamu; meron Monte-Kapio. CTEIEHb TOYHOCTH
KBaJIpaTypsl, HOPAIOK
MOTPEIIHOCTH
q OTHOCHUTEJIBHO 11ara y
UCIICHHOE 9
MHTETPUPOBAHUE. COCTABHOU
KBaJlpaTypsl.
Kontpouns

IIOTPELIHOCTH 110
npasuiy PyHre
[IPEATOIaracT 3HaHue
OIIpEeEICHUS
[JIABHOTO 4YJI€HA
MTOTPEIHOCTH.
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YucaeHHbIe METObI
JTUHEWHOU anreOphl.

YucneHHbIE MCTOJbI pCHICHUS CUCTEM
anreOpanvecKkux ypaBHeHH. MeTox
BpaIlleHUH perieHus mpoOIeMbl
COOCTBEHHBIX 3HAYCHU JIs
CUMMETPUYHOUN MaTpPHULIBL.

JIP

B otuere no metony
I"aycca oObsicHsIeTCS
CMBICH BBIOOpA
IJ1aBHOTI'O JIEMEHTA U
AIITOPUTM
peanu3anuu BeIOOpA.
B urepannoHHbIx
METO/aX PEIICHUS
aredpanvaecKux
CHCTEM JIJI TECTOBBIX
3a/1a4 JI0KHA OBITh
000CHOBaHa
CXOJMMOCTh METO/IA.

YucieHHble METOIEI
peleHus
OOBIKHOBEHHBIX

b hepeHIaTbHBIX
YPaBHEHUM.

Pemenue 3anaun Kommn mmst
0OBIKHOBEHHOTO M (hepeHITnaTIEHOTO
YpaBHEHHMsI [IEPBOT'0 MOPSAIKA METOIOM
Pynre — Kyrra 2-4 nopsiika ¢ KOHTpoJieM
HOTPEIIHOCTH U aBTOMATHYECKUM
BBIOOpOM I1ara 1o npasuity Pynre.
Pemenue 3anaun Komm u1st cucteMsl
IByX nu¢dhepeHInaIbHBIX YpaBHEHHUH
HEPBOTO MOPSAJKA TEM K€ METOI0M, YTO U
B IIPEABLAYIIEM 331aHUH.

Pemenue kpaeBoii 3ajjauu 17151 CUCTEMBbI
IByX nu(dhepeHInaIbHBIX YpaBHEHHUH
HEPBOTO MOPSAJKA METOJIOM CTPEIbOBI.
Pemienne nuHerHONM KpaeBoOM 3a4a4u IS
O0OBIKHOBEHHOTO U (hepeHIInaIbHOTO
yYpaBHEHHSI METOJIOM KOHEUHBIX
pa3HOCTEH;

JIP

B oruere no 3amaue
Komu o6s3aTensHO
yKa3aHHe MopsIKa
TOYHOCTH
BBIOPaHHOTO METO/Ia
¢ popMyITUPOBKOH
ONpeACIICHU I
JIOKQJIbHOM
MOTPEIIHOCTH U
IOPsAJIKa TOUHOCTH
OJIHOILIarOBOI'0
metona. B metone
CTpEbOBI I0JKEH
OBITh yKa3aH
MIPUCTPEIINBAEMBIN
IapaMeTp U ero
TOYHOE 3HAUYEHUE JJIs
IIPEIIOKEHHOTO
CTYJEHTOM TECTOBOTO
npumepa. B
Pa3HOCTHOM CXeMe
YKa3bIBaeTCs MOPAIOK
anmnpoKCUMaluy Ha
peleHnn

T pepeHaIbHOR
3aJ1a4M.

YuciieHHbIE METOBI
pELICHUs. OCHOBHBIX
ypaBHEHUU
MaTeMaTU4YeCKOn
bu3uku.

PeleHre KOHEYHO-Pa3HOCTHBIM METOAOM
OJIHOW M3 KPaeBbIX 3a/1a4 B YACTHBIX
IIPOU3BOJHBIX C ABYMs HE3aBUCUMBIMU
nepeMeHHbIMU Ui ypaBHeHus [lyaccoHna,
BOJIHOBOI'O YPaBHEHMs WIHA YPABHEHUS
TEIUIONPOBOIHOCTH.

JIP

B ortuere no
Pa3HOCTHBIM CXeMaM
JUUIsl ypaBHEHUH B
YaCTHBIX
MIPOU3BOTHBIX
MIPUBOIUTCS
KOppEKTHAs
MMOCTaHOBKA

U depeHIanTbHOMI
3aJla4M, TOCTAHOBKA
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€€ pa3HOCTHOIO
aHajiora c yKka3zaHuem
nopsiiKa
annpoKCcUMaluu Ha
pELICHUH U YCIIOBUI
CXOJUMOCTH
Pa3HOCTHOM CXEMBI.
JlanHoe 3aganue
OTHOCHUTCS K
KOHTPOJUPYEMOH
CaMOCTOATEIILHON
paborte.

8. UucneHHoe penieHrue JMHEHHOTo JIP

UHTErpajbHOro ypaBHeHus @pearonbma |B oTdere nomxen
Meronsl  pemenus |unu BoasTeppa BTOPOro poja METOI0M OBbITh OMKCaH crnocod

UHTETPaIbHBIX MEXaHHYECKUX KBaJIparyp. IIOCTPOCHHUS

YPaBHCHHH. JMCKPETHOIO aHajora
MHTETPAIbHOIO
YPaBHEHHSL.

3amuTa nabopatopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit paboTsl
(KP), pacuetno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P), acce (3), KommokBuym
(K), rectupoBanue (T) u 1.11.

2.3.4 TlpuMepHasi TeEMATHKA KYPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl HE IPEYCMOTPEHBI.

2.4 TlepeveHb y4eOHO-MeTOAUYECKOT0 00ecneYeH s 1IJI CAMOCTOSTEIbHOI padoThI
o0yvyaumuxcst Mo JUCHUILINHE (MOIYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI
Ne Bun CPC IO BBINOJIHEHUIO CAaMOCTOSITENbHOM paboThI

1 | U3yuenue nekunoHHOTro |MeTOANYEeCKUEe PEKOMEHIAIUH [0 OPraHU3alUuH
Marepuana, CaMOCTOSITENIbHON PabOThI CTYACHTOB yTBEpPXKIEHHBIE Kadeapoi
[ToaroroBka oTuera MO |BBIUMCIMTEIHLHON MaTeMaTHUKU U MHPOPMATHKH, TpoToKos Ne 14
nabopaTopHoii padote; |oT 14.06.2017 .
ITonroroBka K
JK3aMECHAM.

VY4ebHO-MeToIMYecKHe MaTepualibl Ul CaMOCTOSTEIbHON paboThl OOydarOMIMXCs M3 4YHCIa
WHBAIMIOB W JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 310poBbsi (OB3) mpenocraBisitorcst B
¢dopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCHPUATHS MH(DOPMAIUU:

JU71st TUTT ¢ HApyIICHUSIMH 3PEHHSL:

— B Ie4aTHOM hopme yBeTHMUEHHBIM HIPU(TOM,

— B hopMe ayaunodaiina;

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH CITyXa!

— B 1e4yaTHoi (opwme,

— B )OpMeE DIIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B IevaTHO# dopme,

— B opme ayaunodaiina;
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— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHbBIi TEepeYeHb MOXET ObITh KOHKPETH3UPOBaH B 3aBUCHMMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

[ToapoOHbIe TOCTAHOBKH 3a/1a4 JJIsl CAMOCTOSITEIbHOW pabOThl CTYACHTHI MOJIYYalOT B OYHOM
WHIUBUIYaTbHOM OOIEHHH C mpenojaBareneM. OdHbIE KOHCYJIbTAllMd HE COCTABISIOT
npoOJIeMBI: €KEHEIEIBHO MPeroiaBaresib paboTacT B ayJUTOPHH CO CTYJACHTaMH B CPEIHEM I10
SITh YaCoB.

JInst Uil ¢ OrpaHUYEeHHBIME BO3MOYKHOCTSIMH BOCIIPUATHS MH(pOpMAIK (HApyIICHHUS 3PCHUS
00 cilyxa, a TakkKe C HapyIICHUSMH OIOPHO-IBUIATE/ILHOTO ariapara) BO3MOKHA BHCO U
ay/ M0 3aIUCh JICKIUI: JICKTOP KMEET ITPUBBIUKY BCE MPOU3HECEHHbBIE CJIOBA 3alTUCHIBATH Ha JIOCKE,

a 3amMcaHHbIe Ha JOCKE (OPMYIIBI TOBTOPSTH YCTHO.

3. Oopa3oBaTeibHbIE TEXHOJIOTHH

HHTepakTHBHBIC TEXHOJIOTUU B 6-M CEMECTpe MpeTyCMOTPEHBI BO BCEX J1a00pATOPHBIX 3aHATHIX

B 00bemMe 34 yacos.

HCHOJ’IBByeMHe HHTCPAKTHUBHLIC 06paSOBaTeJ'IBHBIe TCXHOJIOTHH

Konnue
CTBO
4acoB

Tpenunr Ha Temy: « IHTEpHOALMS TOJTUHOMAMHU 3IEMEHTAPHBIX (PYHKIMID C
IIPE3EHTALHUSIMH KOAOB IIPOTPaMM U TECTOBBIX IIPUMEPOB, TEMOHCTPUPYIOIIHX
BIIMSIHHE HEYCTPAaHUMBIX ITOTPENTHOCTEN U ITOIPEITHOCTEN METOIA.

Juckyccust Ha TeMy: «CpaBHEHHE HHTEPIIOJISIIUOHHBIX ITOJTMHOMOB B (hopMax
Jlarparmka u HeroTOHa» ¢ A€MOHCTpaLUen IPEUMYIIECTB HbIOTOHOBA
IIPEJICTaBJICHNs]. DKCIIEPUMEHTBI 110 MHTEPIOJIMPOBAHUIO BIIEPE] U Ha3al.

['pynmoBsie TUCKYCCHU 1O CIOCO0aM 3a/1aHHsI allIIPOKCUMHUPYEMBIX (YHKIHH,
dbopmamM npeacTaBIeHUS alPOKCUMHUPYIONINX (YHKIUH BHIaM METPUK,
onpeeNsomuX 6JIu30CTh QYHKIMH.

Juckyccus 1o BOnpocy MUHUMH3AMU HAKOIIJIEHUS! BBIYMCIUTEIbHBIX
MOTpeNTHOCTEH B MeTo e ['aycca pelieHnst CUCTeM JIMHEWHBIX allreOpandecKux
ypaBHeHUH. est BbIOOpa BeAyIEro 3JeMeHTa U BO3MOXKHOCTh KOHTPOJIS
HEBBIPOKJIEHHOCTH MaTPHUIIbIL.

KOMHBI-OTepHaH CUMYJIALNA BBISABIICHUSA BBIPOKIACHHBIX MATPHILL, BO3MOKHBIC
HECYya4U HN3-3a BbIYUCIUTCIIBHBIX HOFpeH_IHOCTeI\/'I.

AHanu3 NOCTaHOBKY 3aJjaui APOOHO-PALMOHAIBHON UHTEPHIOISAINH, TOUCK TPUYHHBI
HapyLICHUs €AUHCTBEHHOCTH pelieHHs. M03roBoil IITYypM IO KOPPEKTUPOBKE
MIOCTAHOBKH 3aJlaui. AHAIN3 aJre0pandeckoi CUCTEMBbI, pallMOHaIN3alusl allropuT™Ma
3aroJIHEeHNUs MaTpulbl. KoMIbroTepHask CUMYJISALUS TIOUCKA PELLIEHUS 1JI1 TECTOBOTO
npumMepa.

[Tpo6ieMbl HCTIONB30BAHMSI AMMPOKCUMHUPYIOIINX TOJTUHOMOB BBHICOKHX CTETICHEH,
uziest KyCOYHO-TIOJMHOMUAIbHBIX NpuoOImkeHuil. Jluckyccus no odecrneyeHuto
TJIAIKOCTH MHTEPIOIUPYIOMINX KyOUUECKUX CIIJIAifHOB, MOJICYET MapaMeTpoB U
ycinoBuii. M0O3T0OBO# MITYPM MO JOCTHXKEHHIO OallaHca, WIS 3aaHus
JOITOJIHUTECIIbHBIX yCHOBHﬁ.

Marematnueckoe MOAEIMPOBaHNE KyOMUYEeCKONH MHTEPIOJISALUY CIUIallHaMU, TIepBOe
3HAKOMCTBO C TPEXJUaroHaJIbHON MaTpulel. Mnen Merona NporoHKu, TPEHUHT 110
peanu3alry aaropuTMa U TECTUPOBAHUIO METOA IPOTOHKH.

Juckyccust 00 anmpoKCUMAIlUH 3JIEMEHTOB IPOCTPAHCTB, HAJIIEHHBIX CKASIPHBIM
IIPOU3BEICHNEM. AHAJIOTHA CO MIKOJIBHONW TEOPEMON O MEPIEHANKYIIIPHOCTH IPSIMOU
U mockocTH. ObecnieueHue ycaoBUN TeOpeMbl 00 OPTOrOHAJILHOCTH, aHAJIU3 CBOMCTB
Matpuusl [ pamma.
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KomneioTepHast cuMyisiiiyst alipoKCUMAaIlUY B CPETHEM KBaIPATUYHOM 2
TPUTOHOMETPUUECKUX (PYHKIHI MOTMHOMAaMHU.

KomnbroTepHast cuMyJIsiiust alilpOKCUMAIUK CETOYHBIX (PYHKITHH MOJTMHOMAaMHU T10 2
METO/y HAaMMEHBIIINX KBaIPATOB. BEIYHCIUTENBHBIN SKCIIEPUMEHT C BECOBBIMU
koa(urmeHTamu.

TpeHUHT Mo NOUCKY KOpHEH CKaIsPHBIX ypaBHEHUN METOAaMH BJIOKEHHBIX 2
OTPE3KOB: TUXOTOMHUSI U METO]] CEKYIIIUX.

Huckyccus «Mnen HeroToHa u JleitOHMIA BhIIEIEHNS TUHEHHON YacTH MPUPAIICHHS 2
(GYHKIIMM—OCHOBA UTEPALIMOHHBIX METOOB PEIICHUS HEMHEWHBIX 3a]1a9»

KomnbroTepHble CUMYJISIIMN UTEPAIIIOHHBIX METOJIOB PEIICHUS CKATISIPHBIX 2
YpaBHEHUN U CUCTEM TaKUX YpaBHEHUH.

Huckyccust «aTerpan Pumana u ero JUCKpeTHBIN aHANOT, Y4eT 0COOEHHOCTEH 2
MOJBIHTETPATLHON (PyHKIHUNY.

TpeHUHT M0 YUCICHHOMY UHTETPUPOBAHUIO C MTPAKTUUYECKUM KOHTPOJIEM IJIaBHOTO 2
YJieHa MOTPEIIHOCTH.

Tpenunr «9ddextuBHOCTh MeTO1a MoHTe-Kapiio B mpuOIMKeHHOM BBIYHCIICHUN 2
JIBYKPATHBIX UHTETPAJIOB)»

HHTepakTHBHBIC TEXHOJIOTHU B 7-M CEMECTpPE MPEILyCMOTPEHBI BO BCEX JIA0OPATOPHBIX 3aHATUIX
B 00beMe 34 yacos.

Hcnonb3yemMbie MHTEPaKTHBHBIC 00Pa30BaTEIIbHbBIC TEXHOJIOTHH Kommae
CTBO
4acoB

Hebatsl «/Inddepennmanbable 3a1a4u 111 OOBIKHOBEHHBIX TH(GEpPEHITHATBHBIX 4

YpaBHEHHIA, IPUHIIMITBI TOMCKA IPUOJIMIKCHHBIX PEIICHHID

Juckyccust «OAHOIIAroBbIe U MHOTOIIIATOBBIE METOAbI MPUOIMKEHHOTO PEIIeHUs 2

3anayn Koiu, 10CTOMHCTBA M HETOCTATKI.

3amuTa WHINBUAY ATEHBIX TIPOSKTOB MPUOJIMKEHHOTO pemeHus 3a1aan Komm st 4

OIHOTO YpaBHCHUS U IJIs1 CUCTCMbIL ypaBHeHI/Iﬁ ¢ obecnieuecHrEM 3aJJaHHON TOYHOCTH
Ha OCHOBC IIpaBuHJIa PyHre.

Huckyccust «MetoJ1 cTpenbObl CBe/leH s KpaeBoi 3afauu k 3aaade Komu, unes 2
3a/laHus IapaMeTpa U MPUHILNI ONPEJEIICHUS €T0 3HAYCHMSD.

3amuTa MHAMBUYaJIbHBIX POEKTOB PEIIEHUsI KPaeBbIX 3a]a4 JUIsl CHCTEM 4
OOBIKHOBEHHBIX U (pepeHIINaTbHBIX YPaBHEHUH METOJOM CTPEIbOBI.

Huckyccus «IIpubnmxenne Npon3BOAHBIX Pa3HOCTHBIMU OTHOILIEHUSIMH, 2
MOTPENIHOCTh METO/1a U BBIYUCIIUTEIbHASI HEYCTOWYMBOCTDY.

3amuTa UHANBAYAJIbHBIX IIPOEKTOB MPOTPaMMHOM peaan3aluy METoAa CETOK AJIs 4

JTUHEHHOTO OOBIKHOBEHHOTO U hepeHITHATBHOTO YPaBHEHUSI BTOPOTO TOPSJIKA C
KpaeBbIMHU YCJIOBHUSIMHU BTOPOIO POJA: IBYXTOUEUHAS U TPEXTOUEUHAs
anMpOKCUMALINSI IPOU3BOJIHBIX B TPAHUYHBIX TOUKAX.

[uckyccns « OCHOBHBIE IOHATHS TEOPUN PA3HOCTHBIX cxeM. CBsI3b alllpOKCUMAIINH, 2
YCTOMYHUBOCTH U CXOIUMOCTI.
3amuTa MHANBUA Yy aJIbHBIX IIPOEKTOB YNCIEHHOIO pemeHus 3aaaun Komm s 4

OJTHOMEPHOTO YpaBHEHUS TETUIONPOBOHOCTH JIMOO /I YpaBHEHUS KoJieOaHU
CTPYHBI, UCCIIEJIOBaHHE HEOOXOIUMOTO CIIEKTPATHHOTO YCIOBUS YCTOMUNBOCTH
Heiimana.

3ammura WHAUBUYAJIBHBIX ITPOCKTOB PCIICHUA HECTAIMOHAPHBIX CMCIIAHHBIX 3a1a4 C 2
MMOMOIIBIO HEABHBIX PAa3HOCTHBIX CXEM.
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Juckyccust « BapuariioHHbIC W TPOSKIIMOHHBIC METOIBI TOCTPOCHHS TUCKPETHBIX 4
anajoroB auddepeHnnanbHbIX 3a1a4. Kak moHnMarh 000011eHHOe peneHne?»

Pa300p KOHKpPETHBIX CUTYyalMi KyCOUHO-JIMHEHHBIX alllPOKCUMAIINI B METO/Ie 2
Putna, cyTh MeTOZ1a KOHEYHBIX 3JIEMEHTOB.
AHanu3 AMCKPETHBIX aHAJIOTOB MHTETPAJIbHBIX ypaBHEHUH. 3amura 2

WHAUBUAYAIbHBIX IPOEKTOB PeaTH3allii METOJa MEXaHNUYECKUX KBaJpaTyp IS
OJIHOMEpHBIX ypaBHeHul Bonbreppa u @pearonbma nepBoro u BTOPOro poioB.

I[HSI Jan; ¢ OrpaHM4YCHHBIMHU  BO3MOXKHOCTAMHU 30POBbA IMPEAYCMOTpPCHA OpraHu3anusa
KOHCYJIbTAIlUi CO CTYJCHTOM IPU MOMOIIM JJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTEIIbHOMN
cpensl BY3a.

4. OIICHO‘IHI)IC U MECTOAUYECCKUC MaTepna.mﬂ
4.1 OueHouyHble cpeAcTBA IS  TeKyllero KOHTPOJISI  yCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTAlluN

O1leHOYHBIC CPECTBA MPEIHA3HAYCHBI Ui KOHTPOJISI M OLIEHKH 00pa30BaTeIbHbBIX JOCTHKCHUI
00y4aroIMXCcsl, OCBOUBIINX MPOrpaMMy yueOHO JUCIHUIUTUHBL «UUCTICHHBIC METOB».
O1leHOYHBIC CpEICTBa BKJIFOYACT KOHTPOJbHBIC MAaTepUalbl JUIS TPOBEACHUS TEeKYIIEro
KOHTPOJIsI B (OpME OTYETOB 110 BBIMOJHEHHBIM JIAOOPATOPHBIM 33/IaHUSM U MPOMEKYTOYHOI
aTTecTaluu B (OpMe BOIIPOCOB M 33JaHUI K IK3aMEHY.

Texymmuii KOHTPOJIb Ka4ecTBa MOJIrOTOBKM OCYILECTBIISICTCS IMyTEM MPOBEPKU TEOPETHUECKUX
3HAHHUU ¥ MPAKTHYECKUX HABBIKOB IMOCPEICTBOM

1) TlpoBepku u TmpHeMa TEKYIIUX CEMECTPOBBIX 3aJaHMi W JabOpaToOpHBIX padoT.
HemnocpenctBeHHO Ha J1a0OpaTOPHBIX 3aHATHAX CTYACHTBI TOJYy4YarOT OT IPErnoaBaTelis
WHIUBHUIYaTbHOE 33JaHUe 10 KOHKPETHOMY YHCICHHOMY METOXIy, IHUIIYT MPOrpaMmmy,
OTJIKUBAIOT M TECTHPYIOT €€ I0J] KOHTPOJIeM HperoaBaTeis. bosipnias yacts J1abOpaTOpHBIX
3alaHAi PUXOANTCS Ha CaMOCTOSATENBHYIO paboTy: U3y4eHHE TEOPETUYECKOTO MaTepuaia Iio
KOHCIICKTaM JICKIM W 10 OCHOBHBIM HCTOYHUKAM JIMTEPATyphbl, pa3padOTKa ajiropurMa
MPOrpaMMHOM pean3aiiui MeTo/1a, OTIa IKa IPOrPaMMbl Ha KAKOM-JIMOO S3bIKE BRICOKOTO YPOBHS
(mo1GOp TECTOBBIX MPUMEPOB TAK)KE BXOJIUT B CAMOCTOSITENILHYIO padoTy).

2) B KOHIE HIECTOr0 CEMeCTpa IMPEAyCMOTPEHO KOMILICKCHOE JadopaTopHOE 3ajaHHe —
WHIUBUAYAIbHOE JUISI KaXA0ro cTyfeHTa. OHO COCTOUT B PEIIEHUWU HEIMHEHMHOIro ypaBHEHWS,
3aIaHHOTO0 MHTErpajioM, 3aBUCALIUM OT IIapaMeTpa, a TAKXKE B YCJIOBHMM 3a1a4d IPUCYTCTBYET
3HaueHue (PyHKUNH, allPOKCUMHUPYIOIIEH ATOT UHTErpal 1o napamerpy. To ecTh B 3TOM 3aJJaHUU
HCIIONB3YIOTCS IPOrPaMMBbI, paHee HAIllMCAaHHbIE 110 METOJaM TPEX pa3JeloB Kypcea.

[Ipumep xommiiekcHoro 3aganusi: «C 3aJaHHONM TOYHOCTBIO &  HAWTU KOPEHb YpaBHEHUS

X

F(X)=L,(X) , e no onpexenenmio F (X)= I cos(x +y ?)dy , L,(X) 3HaueHue B TOUKE
1

X MHOro4IeHa, HHTEpIOJUpYoIero Gpyukmuo F (X) 10 3aIaHHOU CHCTEME Y3II0B X ..., X, ».

KomruiekcHoe 3a/iaHie OTHOCHTCS K KOHTPOJIMPYEMO# CaMOCTOSTENILHOM padore.

OHCHO'-IHI)Ie Cp€acTBa Mjid MHBAJIMAOB U JIMI C OTPAHUYCHHBIMU BO3SMOYKHOCTIAMU 3/10POBbS
BBI6I/IpaIOTC$I C YYCTOM UX MHAUBHUAYAJIbHBIX HCI/IXO(I)I/IL’»I/I‘-ICCKI/IX 0COOCHHOCTEH.
— Ipu H€O6XO)II/IMOCTI/I WHBAJIWAaM U JinllaM C OIrpaHHU4YC€HHBIMH BO3MOXHOCTAMHU 3J0POBbA
npeaoCTaBIACTCA JOITOJIHUTCIBHOC BPEM IJIA TIOATOTOBKU OTBETA HA 9K3aMCHE,
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— TNPH TPOBEACHUHU TMPOLEAYPHl OIICHUBAaHUS PE3yJIbTaTOB OOYYCHUS WHBAIHIOB M JIMI[ C
OTpaHUYECHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS TIPETYyCMAaTPUBACTCS MCIIOJIb30BaHUE TEXHHYECKHIX
CPEICTB, HEOOXOIUMBIX UM B CBSI3H C UX MHIUBUAYaTbHBIMUA OCOOCHHOCTSIMH,

— MpU HEOOXOAMMOCTH sl OOYYaIONIMXCS ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBBS U
WHBAJIUJIOB MPOIIeIypa OLICHUBAHUS PE3yIbTATOB O0YUEHUS 10 TUCIUTUTMHE MOXKET MPOBOUTHCS
B HECKOJIKO ITAIoB.

[Ipouenypa oOlLleHWBaHUS pPE3yJbTATOB OOyUYEHUS WHBAIMIOB W JIMIl C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH  3JIOPOBBSI 110 JUCIMILIMHE (MOAYJIO) TpEAyCMaTpUBacT NpPEIOCTaBICHUE
uapopmanuu B ¢GopMax, aJanTUPOBAHHBIX K OTPAHHYCHUSM HX 3J0POBbS W BOCHPHSITHS
nH(popMauu:

JJist 11 ¢ HAapYIICHUSIME 3PEHUS:

— B Ie4YaTHOH (hopMe yBeTrMueHHBIM MPU(TOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JIJ1st I ¢ HApYIIEHUSIMH CITyXa:

— B mievaTHou opwme,

— B ()OpME DIICKTPOHHOTO JIOKYMEHTA.

JIist 11 ¢ HapyIICHUSIMEA OTIOPHO-IBUTATEIILHOTO arapara:
— B [Ie4aTHOM opme,

— B ()OpMeE AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TEPEYCHb MOXET OBbITh KOHKPETH3HPOBAaH B
00ydJaromuxcsl.

3aBUCMUMOCTH OT KOHTHHI'CHTA

CprKTypa OLICHOYHBIX CPEACTB IJIsA TeKyIIleﬁ H l'IpOMe)KyTO'lHOi;I aTrecralumn

N HanmenoBanue
KoHnTtponmpyemslie Kox xoHTpOnupyemon
Ne OLIEHOYHOTO CPEACTBA
w pazniessl (TEMBbI) KOMITETCHIINH (UJTU €€ T _ 0
HCITUTAHEL™ wacT) SKYIIHIA POMEKYTOIHAS
KOHTPOJTb aTTeCTaIus
IIK-1, ITK-4. Bonpocwl 06 Bonpoc na

Cxema oyenke aK3ameHe 1.

BBIYUCITHTEIIBHOTO noepeunHocmu 3aoanus k 9x3.

1 | sxkcnepumenTa. peanuzyemozo ounemy 1, 11, 12,
Knaccuduxanus NPOCPAMMHO 14, 15, 16.
MTOTPEIITHOCTEH. YUCTIEHHO20

memooa
IIK-1, ITK-4. Omuemul no | Bonpocul na
npoCPaAMMHO akzamene 2-12.
peanu308anHbiM 3adanus Kk 9K3.
Memooam ounemy 1-3.
annpoxcumayuu 3aoauu k sKk3ameHy
HKYUILL. no memam.
HNurepnonsanus " Pymiy
UHMEPNONAYUOHHBL | UHMEPNOTIAYUSL,
HaWTydIlee
e MHO20UJIEHbL | Memoo

2 | npuOIKeHue;

Jlaepanaica U | HAUMEHbUUX
MHOT'OYJICHBI

Hviomona, K8a0pamos,
YeOpimrena.

0pobHO- cpeoneksaopamuy

PAYUOHANbHAS HOoe npubudCceHue

UHMEPNONAYUSL,

UHMEPNONAYUS

CnaauUHaMU,

Memoo
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HAUMEHbUIUX

K8a0pamos,
cpeonekeaopamuy
Hoe npubaudicerue
GyHxyuil.
IIK-1, IIK-4. Omuempl no | Bonpocul ha
NPOCPAMMHO axzamene 13-16.
Peanu308anHHbIM 3a0anus  k  9K3.
Memoodam pewerus | ouremy 4 u 3.
HEeTUHEUHbLX 3aoauu k sxk3ameny
Metonsl  penieHus VpasHeHuii: Memoo | no meme
HEJTMHEHHBIX ouxomomuu, HeNuHeliHble
yYpaBHEHUU U CHUCTEM memoo Heromona u | ypagHneHus.
ypaBHECHUH. e20 Moougpurayuu,
Memoo  napaboi,
Memoo 0bpamuou
UHMEPNONAYUU;
KOMNIEKCHOe
3a0anue.
IIK-1, ITK-4. Omuempl no | Bonpocul ha
NpPOCPAMMHO axzamene 17-25.
Peanu308aHHbIM 3adanue k  9K3.
Memooam ounemy 6.
NPUONIUNHCEHHO20 3aoauu k sK3aMeHy
8bIYUCTEHUS no meme
unmezpanos no | keaopamypHvie
cocmasHou Gopmynol.
Uucnennoe dopmyne
WHTETpUPOBAHUE. Cumncona c
KOHmMpoiem
nozpewtHocmu  no
npasuny Pynee; ose
cxembl peanusayuu
memooda  Moume-
Kapno ons
O08YKPAMHBIX
UHmMezpanos.
HK-I) TIK-4. Omuempi no | Bonpocul na
nPOSPAMMHO akzamene 26-42
Peanu308anHHbIM 3adanus x 2x3.
Memooam ounemy 7-9
NPUOTUINCEHHO20 3adauu k sx3ameny
peuierus no meme
UyclIeHHble  METOJTEI aneebpaudeckux YucrienHvle
JAHCHHOM AITeOpEL, cucmem; Memoowl anzeopul.
BLIYUCTEHUIO u
YMOYHEHUIO
obpamuoll
Mampuybwl;
peuieHuro
npobnemoi
coOCmMEeHHbIX
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3HAYeHUul
Memooom
8paujeHull.

YuciaeHHbple METOJBI
perieHus
OOBIKHOBEHHEBIX
muddepeHnanTbHBIX
YpPaBHEHU.

TIK-1, [TK-4.

Omuembi no
npPOSPAMMHO
Peanu308anHHbIM
Memooam
NPUOIUNHCEHHO20
peuwleHus  3a0a4u
Kowu u kpaesvix
3a0ay 011 00H020
00bIKHOBEHHO20
oughghepenyuanvro
20 YypasHenus u 014
cucmembl 08yx
VpaeHeHUll.

Bonpocwt na
axzamene 43-49
3aoanus Kk  9K3.
ounemy 10-14.
3aoauu k sK3aMeHy
no meme
PpAasHoCcmHble
cxembl

YuCICHHBIE METOJbI
peIIeHHs] OCHOBHBIX
YpaBHEHUI
MaTeMaTHYECKOM
(bu3uKH.

TIK-1, [TK-4.

Omuyembi no
NPOSPAMMHO
Peanu3068anHbIM
mMemooam
NPUOIUIHCEHHO20
pewleHuss  3a0a4u
Kowu u
CMEWAHHBIX 3a0a4
ons VpasHeHus.
Menionpo8oOHOCH
U u 0115l ypasHenus

Bonpocwi na
axzamere 50-55

3a0anus Kk 9K3.
ouremy 15-18

Konebanuil
CMPYHbL.

Ioka3aTesn, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUIA

Koa n
HANMEHOBaHME
KOMIIeTeHII M

CooTBeTCTBHE ypOBHeﬁ O0CBOCHUS KOMIIETCHIUHU IIJIAHUPYEMBIM
pesyJabTaTam oﬁyqe}mﬂ N KPUTCPHUAM UX OLICHUBAHUS

MOPOroBbIN 0a30BbIit \ NPOABUHYTBIA
Ounenka
Y 10BIETBOPUTEIILHO Xopo1110/3au4TeHO OTnu4HO /3auTeHO
/3a4TE€HO

I1K-1 Cnoco6en
pelaTh akTyaJlbHbIE
1 BaXKHbIE 3a7a4u
(byHIaMeHTaIbHOM
Y TIPUKJIQHON
MaTeMaTUKU

3Haem OCHOBHBIE UJEH
YHCIICHHBIX METO/I0B
peteHus
MaTeMaTHYeCKUX 3a/1a4
U3 pPa3/ieioB: TEOPHS
anmnpoKCUMAIIH,
YHCIICHHOE
UHTETPUPOBaHUE,
JTUHeWHas anredpa,
OOBIKHOBEHHbIE
muddepeHranbHbIe
ypaBHEHUSI, ypaBHEHHS
MaTeMaTHYECKOU
¢bu3uku, uMeeT

3naem OCHOBHbBIE
YHCIIEHHBIE METO/IbI U
QITOPUTMBI PEIICHUS
MaTeMaTHYeCKUX 3a7a4
13 pPa3/ieoB: TEOPHS
anmpoKCUMAIIUH,
YHCIICHHOE
WHTETpUPOBaHUE,
JAUHeNHas anrebpa,
OOBIKHOBEHHBIC
nuddepeHnanbHbIe
ypaBHEHUS, ypaBHEHUS
MaTeMaTU4eCKON
¢bu3uku, uMeeT

3naem duCICHHBIC
METOJIBI U AITOPUTMBI
pelIeHus
MaTeMaTUYECKHUX 3a]1a4
W3 pa3JeNioB: TEOPHs
anmnpoKCUMAIlUH,
YUCJIEHHOE
WHTETPUPOBAHUE,
JTUHEeHas anredpa,
OOBIKHOBEHHBIE
nuddepeHImaIbHbIe
YpaBHEHUS, ypaBHEHUS
MaTeMaTHIeCKOM

bu3uku, uMeeT
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MpEeACTABICHUE O
CYILIECTBYIOIIUX
MaKeTax MPUKIATHBIX
Mporpamm.

MpEeACTaBICHHUE O
CYIIIECTBYIOIINX
MaKeTax MPUKIATHBIX
Mporpamm.

MPE/ICTABICHUE O
CYIIECTBYIOIIHNX
nakeTax MPUKJIaJIHbIX
Iporpamm.

Ymeem nzmarateb
YHCJIEHHBIE METOABI U
AITOPHUTMBI,
peann30BbIBATh 3TU
AITOPUTMBI Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS
BBICOKOTO YPOBHS.

Ymeem pa3pabatbiBaTh
YUCJICHHBIE METO/bI U
AIrOPUTMBI,
peann30BbIBATh 3TU
AITOPUTMBI Ha S3BIKE
MIPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS

Ymeem TBOpUECKH
pa3pabarbiBaTh
YHCIIEHHbIE METO/IbI U
QITOPUTMBI,
pean30BbIBATh ATH
QITOPUTMBI Ha SI3BIKE
IPOrpPaMMHUPOBAHUS
BBICOKOTO YPOBHS

Braoeem nexoTopeiMu
METoJIaMH pa3pabOTKh
YHCIJICHHBIX METO/IOB
IS 337124 U3
yKa3aHHBIX Pa3/IeNoB.

Brnaoeem meromamu u
TEXHOJIOTMSIMU
pa3pabOTKU YUCICHHBIX
METOJIOB JIJIS 33724 U3
YKa3aHHBIX Pa3zciioB

Braoeem
pa3HOOOPa3HBIMU
METOJIaMH H
TEXHOJIOTHUSIMH
pa3paboTku
YHCJICHHBIX METO/IOB
JUTSE 3a/1a4 U3
YKa3aHHBIX Pa3ficlioB

IT1K-4 Cniocoben
OpPHUEHTUPOBATHCS B
COBPEMEHHBIX
aJIrOpUTMaXx
KOMITBIOTEPHOU
MaTeMaTUKU;
o0J1azaTh
CITOCOOHOCTSIMH K
3¢ hekTUBHOMY
MPUMEHEHHIO U
pea3anuu
MaTeMaTHYECKH
CIIOXKHBIX
JITOPUTMOB B
COBPEMEHHBIX
MIPOrPaMMHBIX
KOMILJIEKCaxX

3Haem HEKOTOpbIE
AJITOPUTMBI YHCICHHOTO
pEIICHUS TUTTUIHBIX
3a/1a4 anreopsl,

3naem
MaTeMaTH4YECKue
QITOPUTMBI
YUCIICHHOTO PEIICHHS

3naem pazHooOpa3HbIe
MaTeMaTH4eCKue
aJIrOpUTMBI
YHCIIEHHOTO PEIICHUS

aHaJIM3a, TUTTUYHBIX 32/1a4 TUTTUYIHBIX 3a/1a4
muddepeHInanTbHBIX anreOpsl, aHATIHM3a, anreOpsl, aHAIHN3a,
YpPaBHEHUH, nudepeHanTbHBIX nudepeHIanTbHbIX
HMHTETPATbHBIX ypaBHEHUH, ypaBHEHUH,
YpaBHCHHIA WHTETPATBHBIX WHTETPATBHBIX
YpaBHEHUN YpaBHEHUH
Ymeem peann3oBbiBaTh | Ymeem HaxXonUTh, Ymeem naxonuts,
MPOrPaMMHO U aHAJIM3UPOBATh, TBOPYECKHU
HCIIOJIb30BaTh Ha peann30BBIBATH AHATM3UPOBATH U
MIPaKTUKE IPOrPaMMHO U peann30BhIBATh
MaTeMaTHYECKHE HCIOJIb30BaTh Ha IPOrPaMMHO
AITOPUTMBI MPAKTHKE MaTeMaTU4eCKue
MaTeMaTHIeCKHE QITOPUTMBI
QJITOPUTMBI
Bnaoeem unpopmanueii | Braoeem Braoeem

0 BO3MOXKHOI
BEIYHCIINTETEHON
HEYCTOMYHUBOCTH
MaTeMaTHICCKHU
KOPPEKTHO
MMOCTaBJICHHBIX 3a/1a4

uHpopmanuei u
HEKOTOPBIMH METOIaMHU
KOHTPOJISI BO3MOXKHOM
BBIYHCIIATEIIBHOMN
HEYCTOWYHUBOCTH
MaTeMaTHYCCKH
KOPPEKTHO
MOCTaBIICHHBIX 33724

uHpopManuei u
METOJIaMU KOHTPOJIS
BO3MOKHOMN
BBIUMCIIUTEIIBHOMN
HEYCTOMYMUBOCTH
MaTeMaTHYCCKH
KOPPEKTHO
MOCTaBIIEHHBIX 3a7a4

Ymeem ctpoutsb
JUCKPETHBIE aHAJIOTH
HEKOTOPBIX
MaTeMaTHYeCKHX 3ajay,

Ymeem ctpoutsb
JUCKPETHBIE aHAJIOTU
TUIHYHBIX
MaTeMaTHYeCKHX 3ajad,

Ymeem TtBOpUECKH
CTPOUTH TUCKPETHBIE
AQHAJIOTU TUITNYHBIX
MaTEMaTHYECKUX
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OIMUCBIBATH AJITOPUTMBI
HX MIPOTPAMMHOMN

pa3pabaTbIBaTh
aNTOPUTMBI HX

3ajad, pa3pabaThIBaTh
AJITOPUTMBI UX

peanu3anuu IIPOrpaMMHOMN IIPOrpaMMHOMN
peanu3aiun peanmu3auu

Braoeem nexoropoit Braoeem Braoeem nocroBepHoii

urpopmarmeii o OIIPEIEICHHON uH(pOpMAIHei o

HOTPEIIHOCTIX, uHpopManuei o HOTPELIHOCTSIX,

BO3HHKAIOIIUX HAa Pa3HbIX NOrpemHOCTAX, BO3HUKAIOIMX HA PA3HBIX

oTanax MaTeMaThu4cCKOIo
" aJITOPUTMHUYECKOT'O
MOACIIUPOBAHUA

BO3HHKAIOUINX HAa pa3HbIX
oTanax MareMaTu4cCKoOIro
" aJITOPUTMHUYECKOT'O

gTamnax MarTcMaTu4cCKOIro
" aJITOPUTMHUYECKOT'O
MOACIIUPOBAHUA

MOACIIUPOBAHUSA

TunoBble KOHTPOJIbHbIE 3aJaHUS WJINM HHble MaTepHAJIbl, He00XO0AMMBbIEe JIfl OLEHKHU
3HAHM, YMEHUiIl, HABBIKOB M (MJIH) ONbITA JAeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITAMNbI
¢dopMupoBaHusi KOMIIETEHIIMI B MIpollecce 0CBOEHUS 00pPa30BaTeIbLHOI MPOrPaMMbI

Bce KOHTpOJIbHBIE BONPOCHI M TeMbI TEKYUIUX Ja00pPaTOPHBIX 33/IaHU YKa3aHbI Bblllle B

Tadanue « CTPyKTypa OLEHOYHBIX CPEACTB AJIsl TeKyIIeil U MPOMeKYTOYHOM aTTecTAlNm)

JK3aMeHAMOHHbIEe MATEPHAJIBI IVIS IPOMEKYTOYHOM aTTecTalluu
Bonpocsl 1)1 NOATOTOBKH K IK3aMeHY

1 McToyHWKM BO3HHMKHOBEHHMS W  KJIAacCH(PHUKAIMA MOTPEHIHOCTed. AOCONIOTHAasI |

OTHOCUTeNbHAs norpemmHocty. [lorpemHoct GyHKIMA 1 apupMeTHUECKUX ONeparii.

ITocTanoBKa 3a1a4n aNIPOKCUMALIHH.

HHTepnonsuuoHHbI MHOTO4YJIEH Jlarpan:ka 1 ero norpemH-ocTb.

MuHuMu3alys NOrpeliHOCTH HHTEPIIOIUPOBAHMUSL.

PaznenenHble pa3HOCTH U UX CBOMcTBA. IHTEpHONIAIIMOHHBIN MHOTOWIEH B (hopme HploToHa 1

€ro MOrpeuIHOCTb.

CX0IMMOCTbh MHTEPHOJISALMOHHOTO MpoIiecca.

WuTeprionupoBaHue ¢ KPaTHBIMU Y3JIaMHU.

Annpokcumanus GyHKIUHN CraifHaMu.

ONeMEeHT Hawilyyllero npuOIMKEeHUs B JIMHEWHOM HOPMHUPOBAaHHOM IPOCTPAHCTBE:

OIIpEZEIICHUE, CYIIECTBOBAHUE U €AUHCTBEHHOCTD.

10. MHorouseH Hauay4IIero paBHOMEPHOTO MPUOIMKEHHUSL.

11. JIuHeltHas annpoKCUMalus B THIbOEPTOBOM MPOCTPAHCTBE.

12. [Tpubnmxenne QyHKIMHA B CpeJHEM KBaIpaTUUHOM U 11O METOAY HAaUMEHBIIINX KBaAPaTOB.

13. Otnenenue KOpHEN U METOI TPOCTON UTEPALIUN IJI1 HETMHEWHOTO YPABHEHHS.

14. Meron HeroToHa pelieHns HETMHEHHOTIO YPaBHEHUS, CXOAUMOCTb METO/IA.

15. Moaudukanmu metona HproToHa perieHuss HeTMHEHHOTO ypaBHEHHUS.

16. WHTepnonsiroHHbIe METO/IbI PEIICHNS HETUHEWHOTO YpaBHEHUSI.

17. IlocTaHoBKa 3a/1a4K YMCIIEHHOTO UHTETPUPOBAHUSL.

18. OO6m1ast THTEPIOAIIMOHHAS KBaApaTypa.

19. KBanparypnsie popmyinsl HetoTona-Koreca. CoctaBHas ¢popMyiia Tpanenuil.

20. KBanpatypusie popmyssl CuMIICOHA U "TpeX BOCHMBIX".

21.T'maBHBIA 4IEH TMOTPENIHOCTH, TMPAaBHJIO PyHTe NpakTHYECKOW OICHKH TOTPEITHOCTH |
YBEJIMUYEHUS TOYHOCTU KBAJPATypBHI.

22.KBaspaTypbl HaWBBICIIEH anreOpandecKol CTETIeHH TOYHOCTH: HE0OXOAMMBIE U JIOCTaTOYHBIE
ycnoBus. CyliecTBOBaHME KBaIpaTyphl IPU 3HAKOMOCTOSHHON BECOBOM (DYHKITHH.

23. CBs13b KBagpaTyp HAWBBICIICH alreOpanvecKol CTENEeHH TOYHOCTH C OPTOTOHATBHBIMU

gk~

© 0N
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CHCTEMaMM MHOI'OYJICHOB.

24, CxoamMocCTh KBaIpaTypHOTO Tpolecca.

25. Brruncienue MHOrOMEpHBIX HHTETPAJIOB.

26. Cxembl MeToa ['aycca 1 METO IPOTOHKU PelIeHuUs aIreOpandeckiux CUCTEM.

27.BexTopHbIE U MaTpuyHble HOpMBL. CXOAMMOCTb MATPUYHOH T€OMETPUYECKOMN
MIPOrPECCHUH.

28. MeToa poCTOi UTEepaluy UIsl CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH.

2. CxeMbl MeTo1a 3eiers pereHus anreOpandecKux CUCTEM YPaBHEHHIA.

30. Jlemma o nomuHUpoBaHUU. CXOAUMOCTb CTAllMOHAPHOTIO METOA 3eHaes.

3L OO6pareHre MaTpUIlbl ¥ YTOUHEHHE MPUOIMKEHHONW 00paTHON MaTpHIIbI

32. Caenenue anreOpandecKux CHCTEM K 3a/1a4aM MUHUMH3AIUH.

3. MeTtoap1 MUHUMU3AIUK QYHKIUN HECKOJIBKUX IEPEMEHHDIX.

4. Mepa 00yCIIOBIEHHOCTH aNre0panveckux CUCTEM U MaTpPUI.

35. MeTob1 peryispu3ain IioXo 00yCIOBICHHBIX CUCTEM.

36. OmnpeneneHre TpaHull CIIEKTPa MaTPUIIBL.

3r. WHTeprnonsiiMOHHBIi METOJT Pa3BEPTHIBAHUS XaPAKTEPUCTUYECKOTO OMPEIEIUTENS

38. Meton J{aHnaeBCKOro pemnieHust npo0aeMbl COOCTBEHHBIX 3HAUEHUH.

39. Meton KpbiioBa pa3BepThIBaHUS XapaKTEPUCTHUECKOTO OMPEACTUTENS.

40.MeTon BpallleHU! U1l  pelIeHUsi TMOJHOM mpoOJeMbl COOCTBEHHBIX 3HAYECHUUH
CUMMETPUYHON MATpPHUIIBI.

41. [IpeobOpaszoBanue oTpaxenus. [IpuBegenne MaTpyIbl K MOYTH TPEYTOIBHOMY BUY.

42. QR-anropuT™ pemeHus moJHOM MpoOIeMbl COOCTBEHHBIX 3HAUCHU.

43.3anaua Komm i oOsikHOBEeHHOTO A hepeHnnansaoro ypasHeHus. Kinaccupukarms
MeToa0B. [IpuMepsl aHATUTUYECKUX METOJOB.

44.Crioco6 Pynre-KyTTa mocTpoeHHs OHOIIIArOBBIX METOAOB pelieHus 3aaaun Koy,
[Ipumepsl MeTOAOB.

45.T1paBuiio PyHre mnpakTH4ecKOM OIEHKM TOTPEIIHOCTH M YBEJIWYEHUS TOYHOCTH
OJIHOLIArOBBIX METOJIOB.
46.MeTon CTpenbObl  pelieHusi KpaeBbIX 3adad JUIA  CUCTEM  OOBIKHOBEHHBIX

T epeHIMaIbHbIX YPaBHEHHUH.
47.OcHOBHbBIE IOHSTHS TEOPUU PA3HOCTHBIX cXeM. CBSA3b CXOAMMOCTH, alllIPOKCUMAIIUU U
YCTOMYMBOCTU PA3HOCTHBIX CXEM.

48.PazHocTHas anmpoKCUMalus TMPOU3BOAHBIX. BbluMcouTeNnbHas  HEYCTOWYUBOCTH
ofepalry YucieHHoro auddepeHunpoBanms.
49, Pa3HocTHas cxema 115 TMHEHHOT0 OOBIKHOBEHHOTO (D pepeHINaIbHOTO YPABHEHHUS.

50. SIBHas pa3HOCTHAs cXeMa Uil ypaBHEHHUs TEeIJIONPOBOIHOCTH, €€ allpoKCUMaIHs U
YCTONYUBOCTb.

51. HesiBHast pa3HOCTHAs cXeMa JiIsl ypaBHEHUs TEIUIONPOBOJHOCTH, €€ allllpOKCUMAalns U
YCTONYUBOCTb.

52. Heo6xonnMmoe criekTpanbHoe ycinoBHe ycroiunBocTi HelimaHa.

53. Pa3znocTtHas cxema 3agaun Ko 151 ypaBHeHUS KoJieOaHUsI CTPYHBI.

. PasHocTHBIE CXEMBI IS JUIMIITUYECKUX KPAeBbIX 3a7a4: allllpOKCUMALUs YPaBHEHHUS.

55.Pa3HOCTHBIE CXEMBI JUIsl SJUIMIITUYECKUX KPaeBbIX 3a]ay: alllpOKCUMAaIHsI TPaHUYHBIX
YCJIOBHH.

56. YnciieHHOE peleHue TJMHSHHOTO HHTETpaTbHOTO ypaBHeHUS @pearobma uimu BoiasTeppa
BTOPOTO pO/a METOJOM MEXAHUYECKUX KBaIpaTyp.

Bce 3x3aMeHaninoOHHbIe BONPochl oneHuBalT komnerenuun IK-1, ITK-4.

IIpuMepHbIe 3aJaHus K IK3aMeHAIHOHHBIM OHJIeTaM

1. J1ns KoHKpeTHOW (PyHKUMHU 1O 3aJaHHBIM y3J1aM BBITUCATh MHTEPIOJSIIUOHHbBII MHOTOWIEH B
dbopme Jlarpamxka unu B popme Hetotona. O1ieHUTh MOTPEITHOCTh B 33/IaHHOM TOYKE.
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2. JIns KOHKpeTHOW (DYHKIIMH TI0 3a/IaHHBIM y3J1aM TTOCTPOUTh JIMHCHHBIA JBYYWICH WU
KBaJIpaTHBIN TPEeXuJIeH, MPUOIMKAIOMINNA 3Ty QYHKIIUIO METOIOM HAUMEHBIINX KBaJAPaTOB.

3. lns koukperHoit pyukuumu f (X) el, (a;b) MOCTPOUTH JTMHEHWHBIN JIBYYJICH MJIU KBaAPATHBIN
TPEeXWICH, MPUOIKAIONIHHA 3Ty (QYHKIIHUIO B CPETHEM KBaIPATHYHOM.

4, HJ’IH KOHKPETHOTO YpaBHCHHUS Buaa X = (D(X) OTOCINTHE KOPECHb U 000CHOBAThL CXOAUMOCTB NJIN

pPacxoAMMOCTb METOAA IIPOCTOM UTEPALUH.

5. Ilpumennts Metox HpIOTOHA pelIeHHS HENMHEHHOrO YpaBHEHHUS M NPUOIMKEHHOTO
BBIUUCIICHUS KOPHS apu()PMETHUECKOro U3 3aJJaHHOT0 YMciIa. YKa3aTh HadyalbHOE MPUOIMKEHHE,
JUIst KoToporo merox HeroTona cxonurces.

6. [1o 1enpIM y371aM NpOMEXKYTKa MHTEIPUPOBAHUS HAlTH NPUOJIM)KEHHBIE 3HAYEHUs UHTEerpajia
OT KOHKPETHOH (YHKIMU C IOMOIIBIO KBaIpaTypHBIX (opmyn Tpaneuuii u CHMIICOHA.
BblyncauTh NOrpenIHOCTh UCIOIB3YEMBIX KBAIPATYDP.

7. Pemmtp wmetomom ['aycca ¢ BbIOOpOM BeOyIIErO 3JIEMEHTA 33JaHHYI JIMHEHHYIO
areOpanvyecKyro CUCTEMY TPEX YpaBHEHUI.

8. Jlms KOHKPETHOM CHCTEMBl ABYX JMHEHHBIX alreOpandeckux ypaBHEHHH O0OOCHOBATh
CXOAMMOCTB WJIH PACXOJIUMOCTb METO/1a IPOCTON UTEPALIUH.

9. OueHuTh CHEKTPATBHBIA pPagUyC KOHKPETHOM MaTpuibl. Ha KOMIUIEKCHOH IUIOCKOCTH
1300pa3uTh Kpyru ['epiiropuna a1 TOM k€ MaTpULIbI.

10. Cnoco6 Pynre — Kyrtra pemenus 3amgaun Komm ajis 0HOTO OOBIKHOBEHHOTO YpaBHEHHS
neporo nopsaka. [Ipumepsr: metoa Ditniepa uiu 10001 METO[ BBILIE IIEPBOTO MOPSIKa TOUHOCTH
(o BBIOOpY CTy/AEHTA).

11. Omnpenenenus 10KaIbHON NOTPENIHOCTH, MOPAAKA TOYHOCTH, IIABHOTO YIEHA MOIPEIIHOCTH
OJIHOLIArOBOI'0 METOA.

12. IIpakTuyeckoe npuMeHeHue MpaBuiia PyHre olleHKH MOrpeHOCTH OAHOIIArOBOrO METO1A.
13. Meron crtpennObl pelIeHrs: KpaeBOW 3aJayd JJIsl YpaBHEHHsS] BTOPOTO TOPSAIKA WM IS
CUCTEMBI JIByX YPAaBHEHMH I1EPBOr0 MOPSAKA.

14. J111 KOHKPETHOM KpaeBoii 3a1a4u MPUMEHHUTH (HOPMYJIIbI Pa3HOCTHON alPOKCHUMALIUU TIEPBOM
U BTOPOU NPOU3BOJHBIX C YKA3aHUEM IOTPEIIHOCTEN.

15. SIBHas u HesBHAs pa3HOCTHBIE CXeMBbI 331auu KoM uimm cMemanHoi 3a1auu AJis ypaBHEHUS
TEILIONPOBOAHOCTH. [IOpAAKH MOrpEHOCTEN U YCI0OBUSA yCTOUYUBOCTH.

16. PasnoctHas cxema 3amaun Komm nans ypaBHEHHUsi KosieOaHWH CTpPYyHBIL. [lorpenrHocTsb
anIpPOKCUMALIUH, YCIIOBUE YCTOMYUBOCTH.

17. Onpenenenus annpoKCUMAaIK, YCTOMUYUBOCTH, CXOJUMOCTH Pa3HOCTHOM cXeMbl. CBS3b ATHX
MTOHATUH.

18. IlpuMeHuTh CHEeKTpaNbHBIA MpHU3HAK HeiliMaHa MccienoBaHHWs YCTOHYMBOCTH Pa3HOCTHOM
CXEMBI.

Bce 3apanus K 3k3aMeHAIIMOHHBIM OuJieTaM oneHuBaloT komnerennuu [K-1, MK-4.

4.2 MeToanuecKkne MaTepHAJIbl, ONMpPeaesIoNne MPoleTypPhl OLeHUBAHUS 3HAHMIA, yMEHUI,
HABBIKOB M (WJIM) ONBITA [AeATEJbHOCTH, XapaKTepu3ywIMX 3Tanbl (GopMHUPOBAHWS
KOMIIeTeHITU

HroroBoii ¢opmoit KOHTponis CcHOPMUPOBAHHOCTH KOMIIETEHIIMH Yy OOydaromuxcs To
mucnumnae «UYnuciaeHHble METOIBD) SABJIISIOTCA HSK3aMEHBI B KOHIIE IIECTOI0 W CEAbMOTO
cemecTpoB. CTyeHTHI 00s3aHBI CIaTh 9K3aMEHBbI B COOTBETCTBUU C PACIHCAHUEM H yUeOHBIM
IIAHOM.

@OHJ OLIEHOYHBIX CPEICTB MHPOMEKYTOYHOM aTTECTAllMM COCTOUT K3 BONPOCOB MU 3aJad K
KaXJ0MY 3K3aMEHY 0 AUCUUIUIAHE.

DK3aMeH M0 JIUCIUILUIMHE MpEecienyeT IeNib OIIEHUTh padoTy CTyAEHTa 3a KypcC, MONydeHHe
TEOPETHUYECKUX 3HAHUU, WX TMPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIIJICHUS, MPHOOPETECHUE
HABBIKOB CaMOCTOSITEIbHOW pa0OThI, YMEHHE MPUMEHSTH TMOJYYCHHBbIC 3HAHUS ISl PEIIeHUs
MPAaKTUYECKUX 3a]1a4.
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dopma npoBeeHns FK3aMeHa: YCTHO.

DK3aMeHaTOpy MPEeIOCTaBIIAETCS IPAaBO 3aJaBaTh CTYACHTAM JOMOIHUTEIbHbIE BOIPOCHI IO BCel
yueOHOI mporpamMme JUCHUTUINHBL.

PesynbTar cnaun sK3amMeHa 3aHOCUTCSI IPENoIaBaTeNIeM B H9K3aMEHAIIMOHHYIO BEIOMOCTh U
3QUETHYIO KHIXKKY.

CooTBeTcTBHE YPOBHEH 0CBOECHHS KOMIIETEHIIUH MJIAHUPYEMBIM pe3yabTaTam
00y4eHHsI M KPUTEPUSIM UX OLleHUBAHUSA
I0pPOTrOBBbIii \ 6230BBIii \ NPOIBHHYTHII
Ouenka
VY 10BII€TBOPUTEIIHHO Xoporio OtanyHo

3HaHME MTOCTAHOBOK 3a7ad U | Jlocratouno  momHble ¥ | CHcTeMaTH3UPOBAHHEIE,

ornpezeneHui OCHOBHBIX | CHCTEMaTHU3UPOBAHHBIE rI1yOOKHE U TIOJTHbIE 3HAHUS

MOHATUN  BBIYMCIMUTEIBHOM | 3HAHUS 110 BCEM pa3eiaaM o BCEM paszenam

MaTeMAaTHKH. Ymenue | nporpammel.  CrnocoOHOCTH | mporpammbl.  CriocoOHOCTH

MPUMEHUTH CTaHJapTHBIE | CAMOCTOSTEIILHO CTPOUTH | CAMOCTOSITENIEHO u

bopMyITBI YHUCIICHHBIX | TUCKPETHBIC AQHAJIOTH | TBOPYCCKH CTPOUTH

METOJIOB B TUIIOBBIX 33J]a4yaX. | THIUYHBIX MaTeMaTUYECKUX | JUCKPETHBIC aHaJIOTU

Hanawne HAaBBIKOB | 3aj1a4, COCTaBJISITh | MATEMATHUECKUX 3amad,

OPOrpaMMHOM  peaiu3aluu | BEIUUCIUTEIFHO KOPPEKTHBIE | COCTABIISITh BHIYMCIUTEIBHO

W3BECTHBIX aJITOPUTMOB. QITOPUTMBI, PEATU30BLIBATH | KOPPEKTHBIC QJITOPUTMBI,
MIPOrPaMMHO 3TH AITOPUTMBI, | PeaIu30BbIBATH IPOTPAMMHO
IPaMOTHO TECTUPOBATh UX U | 3TH aJITOPUTMBI, FPAMOTHO
KOHTPOJIMPOBATH TECTHUPOBATH ux u
MOTPEIIHOCTb. KOHTPOJIUPOBATH

MOTPEIITHOCTb.

OneHouHble CpeAcTBa Il MHBAJIUJOB U JIML C OIPAaHUYEHHBIMH BO3MOYKHOCTSMHM 3/10pOBBS
BBIOMPAIOTCS C YYETOM UX MHIUBUAYAIbHBIX IICUXO(PU3NYECKHX OCOOCHHOCTEM.

— NpU HEOOXOJMMOCTH WHBAIWIAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbBS
MIPEIOCTABIISAETCS AOMOJHUTENBHOE BpEMs JUIsl TIOATOTOBKHM OTBETA HA SK3aMEHE;

— TNpH TNPOBEACHUU MPOLEAYPHl OILEHUBAHUS PpE3yJbTaTOB OOY4YEHHs HWHBAJIUAOB M JIMI[ C
OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0pPOBbsl NIPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMU OCOOEHHOCTSIMH;

— NIpU HEOOXOAMMOCTU AJisi OOydarolUuXcsl ¢ OTPaHHMYEHHBIMH BO3MOXHOCTSMHU 3]I0pPOBbS U
MHBAJINIOB MPOLIEAYPA OLEHUBAHUS PE3yJIbTATOB 00YUEHUS 110 JUCIUIUIMHE MOKET IPOBOIUTHCS
B HECKOJIBKO JTAIOB.

IIponienypa OlEHMBAHUS pe3yJNbTAaTOB OOYYEHHMs HWHBAIMJOB M JIMI C OrPAHUYECHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbSl 10 JUCHUIUIMHE (MOAYJIIO) IPEIyCMaTpUBAaeT IpEeAOCTaBICHUE
uHpopmanuu B (opmMax, aganTUPOBAHHBIX K OrpaHMUYEHHMSIM HX 370pPOBbS U BOCIPHITHS
nH(popManuu:

JUia au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA.

JUig U1 ¢ HapyLIEHUSIMU CITyXa:

— B (JOpMeE FIIEKTPOHHOIO TIOKYMEHTA.

JUig au1 ¢ HapyIeHUsIMA OIIOPHO-JBUTATEIBHOTO anmapara:

— B (pOpMeE AIIEKTPOHHOIO TIOKYMEHTA.

5. IlepeyeHb OCHOBHOWI ¥ [ONOJHUTEJbHON Y4eOHOl JUTEpaTyphbl,

HEe00X0IMMOii 1151 0CBOCHUS TMCUUILIMHBI (MOIYJIf)
5.1 OcHoBHas IuTEpaTYypa:
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1. baxsanos, H.C. Uucnennsie metoasl yueoHoe nocodue / H.C. baxsanos, H.I1. XKunkos, I".M.
KoGenprkoB.— MockBa : W3marensctBo "JlaGopatopust 3nammit", 2015. — 639 c.
https://e.lanbook.com/book/70767.

2. Boaxos, E.A. Yucnenusie Meto sl yueouuk / E.A. Boakos. —Cankr-IlerepOypr : Jlans, 2008.
— 256 c. https://e.lanbook.com/book/54.

3. lemunoBuy, b.I1. Yucnennsie meto bl ananu3a. [Ipubmmkenne Gyakumii, nuddepeHmanbHbie
U UHTErpaibHble YypaBHeHUs yuyeOHoe mocobue / B.II. JlemumoBuu, M.A. Mapon, D.3.
[IyBanoBa.— Cankt-IleTepOypr : Jlans, 2010. — 400 c. https://e.lanbook.com/book/537.

4. Typuak, JLW. OcHOBBI YHCICHHBIX MeTOAOB yueOHOoe mocobue / JLU. Typuak, I1.B.
ITnoTaukoB.. — Mocksa : ®usmariur, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. PsOenpkuii, B.C. BBeneHue B BBIUMCIHTEIBHYI MaTeMaTwKy ydeOHoe mocobue / B.C.
Ps6enbkuii. — Mocksa : @usmatiut, 2008. — 288 c. https://e.lanbook.com/book/2297.

JlJis  OCBOEHUSI UCIUIUIMHBI WHBAIWIAMHA M JIMIAMHA C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBbSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«Jlanb» u «YHuBepcuterckas 6ubianorexka ONLINE.

5.2 JlonoJIHUTe/ILHAS JIUTEpaTypa:

1 Meroabl BEIYMCIUTENBHON MaTeMaTUkH yuebHoe nocobue / I'.11. Mapuyk. — CaHkT-
[MerepOypr : Jlans, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OyHKIMOHATIBHBIN aHAIIM3 U BEIYMCIUTENbHAS MaTeMaTruka yueOHoe nocodue / B.W. JleGenes.
— Mocksa : ®usmariut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Yucnennsle MeTobl. Pemenus 3aaau u ynpaxsnenus yueoHoe nocobue / H.C. baxpanos, A.A.
Kopmnes, E.B. UmwxkxonkoB. — Mocksa : U3garensctBo "Jlaboparopus 3nanuit", 2016. — 355 c.
https://e.lanbook.com/book/90239.

4, MarematiuecKkoe porpaMMHUpOBaHUE B IPUMEPax U 3a1auax yueoHnoe nocoodue / M.JI. Akynnu.
— Canxkr-IlerepOypr : Jlanb, 2011. — 352 c. https://e.lanbook.com/book/2027.

5 Yucnennsie metoasl. Kypc nekuuit yueonoe nmocodue / B.A. Cpouko. — Cankr-IlerepOypr
JIanb, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®amnees, [1.K. BeraucnurensHbie MeTOIBI JIMHEHHOH anreOpsl yueOnuk / JI. K. @amxnees, B.H.
danneesa.. — Cankt-IlerepOypr : Jlanb, 2009. — 736 c. https://e.lanbook.com/book/400.

6. MeToanueckue yKa3aHusi AJ5 00yYAKOLIUXCS 10 OCBOECHHUIO JUCIUIINHBI
(MoayJist)
MeToanyeckne peKOMEHAALMHU TNpenoAaBaTeIAsM M CTyAeHTaM

110 COCTABJICHMIO U BBHINOJHEHHIO J1a00pPATOPHBIX 32JaHUI 110 TeMaM
Bce nabopaTopHble 3a1aHusI PEATIONAraloT HalMCaHue, OTIIAJKy ¥ TECTUPOBAHUE MTPOTPaMMEbI Ha
OJTHOM H3 SI3bIKOB BBICOKOTO YpOBHs. TpeOGoBaHUs K mporpaMmme: MHPOpMaLus O pelraeMoi
3aJaue 3arpanIuBaeTCs B TUAIOTOBOM PEKUME, IIPOTrpaMMa J0JDKHA OBITh ONITUMAJIbHA 110 00BeMy
BBIUUCIICHUH (ITOBTOPHBIE BEIYUCIICHHS [TOJYYSHHBIX paHee BEIMYUH HEJJOMYCTUMBI) U 110 00beMy
IIaMATH (HaHpI/IMep, B HUTCPAlMOHHBIX MCTOAAX B IMMaMATU COXPAHAKOTCA TOJBKO TC YJICHBI
MI0CJIe/I0BATEIbHOCTH, KOTOpble HEOOXOAUMBI Ul €€ MpoJoDKeHus). TpeboBaHUs K moadopy
TECTOBBIX IMMPUMEPOB: MPOCTOTA, OTCYTCTBUC 3aMCTHBIX BEIYUCIIUTCIBHBIX HOFpeHIHOCTeﬁ H, €CJIIn
BO3MOKHO, OTCYTCTBHE IOTPEIIHOCTH METO/AA, B TO XK€ BpPeMsl TECTOBBIE MPHUMEPHI JOJKHBI
o0agaTh OOUTHOCTHIO, TOCTATOYHOM /ISl IPOBEPKH aITOPUTMA BO BCEX BO3MOKHBIX CHTYAIIHSIX.
HGHOCPGHCTBCHHO Ha J'Ia60paT0pHI)IX 3aHATUAX CTYACHTBI IIOJIy4arOT OT MIperoaaBaTeiisd
WHIMBUIYalbHOE 33JaHHE 110 KOHKPETHOMY YHCJICHHOMY METOJY, MUIIyT MporpaMMy,
OTJIAXXMBAIOT M TECTUPYIOT €€ IO/ KOHTPOJIEM TperojaBarens. bombmas yacTe 1ab0paTOPHBIX
3aJJaHUN TPUXOJIUTCS Ha CAMOCTOSITEIIbHYIO paboTy: M3y4YeHHE TEOPETUYECKOro MaTepuala Io
KOHCIIEKTaM JIEKIIM W TI0 OCHOBHBIM HWCTOYHHKAM JIUTEpPaTyphbl, pa3paboTka ajropurma
IPOrpaMMHOM peain3alui METO/1a, OTIaIKa IPOrpaMMbl Ha KaKOM-JTHOO S3bIKE BBICOKOT'O YPOBHS
(moadop TeCTOBBIX MPUMEPOB TAKKE BXOAUT B CAMOCTOSTEIbHYIO paboTy).

TpeOoBaHusl K CTyI€HTAM IIPH OTYETE 0 J1a00PATOPHOMY 3aJaAHUI0
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1) Ammpoxcumanuss ¢pyHknmii. [To mMarepuanaMm JIEKIIMOHHOTO Kypca M IO JHTEPATypHBIM
HMCTOYHUKAM CPOpPMYJIUPOBATH MOCTAHOBKY 3aJaud: UCXOAHAss MHGOpMaIus O MpudInKaeMon
GyHKIIUY, BUJ anmpOKCUMHUPYIOIIEH (QYHKIHMH, MOHSATHE OJM30CTH B BBIOPAHHOM METOJIE
anmnpoKCUMalluy, apryMEHTalusl €JUHCTBEHHOCTH pEIICHMs 3a/layd, TEOpeTHYecKas OIeHKa
MIOTPEIIHOCTH, BO3MOKHOCTh MPAKTUYECKOTO KOHTPOJIS OTPEIIHOCTU. YKa3aTh JOCTOMHCTBA U
HEJOCTaTKU BHIOPAHHOI'O METOJa alMpPOKCUMAIIMK B CPABHEHHUH C IPYTUMH METOJAMU IIPU TOM
xe croco0e 3a1aHus MpUOIKaeMON (PYHKINH.

2) UmucjeHHbIe MeTOIbI pelleHHs] CKAJSPHbIX YpPaBHEHHWil. YKa3aTb BUJ ypaBHEHHS H
TpeOoBaHUS K (YHKIMH, HEOOXOIUMBIC JJIsi TPUMEHEHUs] BBIOPAaHHOTO MeToza. JlocTaTouHbIe
YCIOBUSI CXOAMMOCTH METO/a, €ro TeopeTHYecKas OIeHKa IOrPEHIHOCTH, BO3MOXKHOCTh
MPAKTUYECKOTO KOHTPOJISI CXOAMMOCTH U TOYHOCTH MPUONIMKEHHOTo perieHusi. CpaBHEHHE MO
CKOPOCTH CXOJUMOCTH BBIOPAHHOT'O METOJa C aHAJIOTUYHBIMU MeToAaMu. B TecToBoM mpumepe
yKa3aTh CII0CO0 OTIEeNICHHs] KOPHEH.

3) Meroabl YHCJIEHHOT0O WHTErpUpPOBaHUsl. 3HAHHE AIreOPAHUYECKON CTENEHH TOYHOCTH
BBIOPAaHHOTO METOJa M CKOPOCTH CXOAMMOCTH KakK (DYHKIIMHM KOJMYECTBA Y3JIOB KBAJPaTyphl.
VYkazanue kinacca (GyHKIUH, HA KOTOPOM KBaJapaTypHbIH mpolecc cxonutcs. [Ipakruueckas
OLIEHKA MOTPEIIHOCTH BHIOPAHHOTO METO/1a Ha COOTBETCTBYIOIIEM Kiacce (DyHKITHIA.

4) UYmncieHHble MeTOAbI ajredpbl. 3agaHue OJHOTO W3 JABYX THIIOB: METOA PELICHHUS
anreOpandecKoi CHCTEMBI HITH TTOJIHAS Po0IeMa COOCTBEHHBIX 3HAYCHUN.

[lo anreOpanueckuM cuctemaMm. B ciydae TOYHOro MeToja — 3HaHUE KOJIWYECTBA
apudmeTruecKux onepanui, Kak QyHKIUU dncia ypaBHeHUNH. CriocoObl YMEHBIICHUS BIIASHUS
BBIUHUCIUTENBHBIX MOrpemHocTeil. KOHTpob HEBBIPOKACHHOCTH MaTpullbl. B ciydae
UTEPALMOHHBIX METO/I0B — 3HAHUE JOCTATOYHBIX YCIOBUN CXOJAMMOCTH METO/1a, BO3MOKHOCTb UX
MIPOBEPKHU B AITOPUTME, MPAKTUYECKAs OLIEHKA MTOTPEIIHOCTH.

[To mpoGiemMe COOCTBEHHBIX 3HAYCHHWH B JIGKIIMOHHOM KypC€ HM3JararoTcs KakK KIIACCHYECKHE
METO/Ibl, OCHOBAHHBIE Ha MOCTPOEHUHU XapPaKTEPUCTUUYECKOTO MOJIMHOMA, TaK U COBPEMEHHBIC
METOJIbI TIPUBEJICHUS MATPHIBI PEOOPA3OBAHUSIMH TMOAOOMS K JHAroHAIbHOMY WIH
TpeyrojibHOMY BUAY. B 1a00paTOpHBIX 3aJaHUSX MPEATAraloTCs K peaan3alii METO/1 BpalleHui
JUTS CHMMETPUYHBIX MaTpull u QR-anroputm s matpuiy obmero Buaa. [Iporpamma nomknHa
KOHTPOJIMPOBATh MOTPEIIHOCTh UTEPALMOHHOTO METO/AA JJIsi COOCTBEHHBIX 3HAUEHUH, a Takke
HaXOJUTh COOTBETCTBYIOLINE NMPUOINKEHHBIE COOCTBEHHBIE BEKTOPHI.

5 Cnocoo Pynre — Kyrra pemenus 3amaun Komm uisi 01HOro 0OObIKHOBEHHOIO
auddepeHINATLHOIO YPaBHEeHHs NepBoro nopsiaka. K peanuszanuu npeziararoTcsi METOJIbI
BTOPOTO — YETBEPTOTO MOPSIKOB TOYHOCTHU. B 0TUeTE KA AbIil CTYIEHT MOMKEH CHOPMYIUPOBATH
ONpeje/ieHue TOHATUS JIOKAJBbHOM TMOTPEIIHOCTH M ONpEleNeHHE MOpsAIKa TOYHOCTU
OJTHOLIaroBOr0 MeTo/a, 00BACHUTH Uaeto crnocoba Pynre — KyTra mocTpoeHHst 0JJHOLIAroBbIX
METOJIOB. AJITOPUTM IIPEAIOAraeT 3a/laHue OLIEHKH TOYHOCTH METO/1a Ha I1are, OCHOBBIBAsICh Ha
KOTOpO#l TmporpamMma cama (OpMUPYET CEeTKy Mo TMpaBmily PyHre mpakTH4ecKOW OLEHKH
norpenrHocT. O0s3aTeNibHOE TpeOOBaHMWE — TPaBbIii KOHEI[ OTpe3Ka, Ha KOTOPOM IOCTaBJIeHa
3agaya Komu, 10mKkeH ObITh y3710BOM TOUKOM. DTO HEOOXO0AUMO /171 HOCIIEYIOLIETr0 MPUMEHEHUS
MeToJ1a petieHus 3aaauu Ko K pemennto KpaeBoi 3a1a4uu METOJOM CTPEIbOBbI.

6) Metoa Pynre — Kyrra pemenns 3agaun Komm 1uisi cucreMsl IBYX YPaBHEHHI EPBOT0
nopsiika. Moaudukanusi mpeapayied mporpaMMbel ¢ 0000IEHHEM pacdeTHhIX (opMys Ha
CIIy4aii CUCTeMbl ypaBHEHUI TIEPBOTO MOPsIKa OOIIETo BHUIA.

7) Metox cTpesbObI pellleHUsi KPaeBOW 3a1a4M Jisi CUCTEMbI JABYX OOBIKHOBEHHBIX
nuddepeHNATBHBIX YPABHEHHIT EPBOro MOPSIKA ¢ KPaeBbIMH YCJIOBUSIMHU 00111€T0 BH/IA.
B otuere cTyneHT noKeH MOSICHUTh HACI0 NMPUMEHEHHs MeToja pemeHus 3aaauu Komm k
pELIECHHUIO KPaeBOH 3a/1aui, B OCHOBE KOTOPOI HeNpepbIBHAs 3aBUCUMOCTb PEIICHHS CUCTEMBI OT
HayaJbHBIX JaHHBIX. [IporpamMma B AMaIOroBOM peXUME JOHKHA TOMOYb IOJb30BaTEIIO
nonoOpaTh HauadbHbIE 3HAYCHUSI IPUCTPETNUBAEMOr0 Mapamerpa. PesynbraT paboThl mporpaMmbl
— J1Be ceTouyHble (YHKUMHU peuieHus 3aaauu Ko co 3HauYeHueM MPUCTPENSHHOTO ¢ 3aJJaHHOU
TOYHOCTBIO TTapaMeTpa.
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8) Mertoa cerok pemeHusi qu¢depeHIHANBHBIX 321a4 B YaCTHBIX MPOM3BOAHBIX. JlaHHOE
3aJIaHlE OTHOCHUTCS K KOHTPOJIIUPYEMOM CaMOCTOSITEIFHOM padoTe.

B kauectBe nmabopaTOpHBIX 3aJaHHi NpemiararoTcs 3anaud Komm niam cMemaHHbIE KpaeBble
3aJa4d Ui YpaBHEHUS TEIUIONPOBOJHOCTM MM  BOJHOBOIO YPaBHEHMs C  OIHOU
MIPOCTPAHCTBEHHOW NepeMeHHOH. JXKenaronme MOryT pa3padoTaTh ajJrOpUTM pEIIeHUs KPaeBoM
3amauu Juid ypaBHeHHsa Ilyaccona B mnpsMoyroiapHuke. B oTdere O BBIOJIHEHHUU 3aJaHMs
0053aTeNIbHO  3HAHUE ONPEACICHUNA OCHOBHBIX MOHATHUH TEOPUH PA3HOCTHBIX  CXEM:
anmnpoKCUMalUK, YCTOHYMBOCTH, CXOAUMOCTH. J[1sl pealm30BaHHOIO METOAA JOJDKHBI OBITh
YKa3aHbl YCJIOBUS YCTOMYMBOCTU U MOPSAO0K alllIPOKCUMALINH.

9) YnciieHHBbIe MeTOABI PelieHNs] HHTErPAIbHBIX YpaBHeHU . UnCcIIeHHbIC METObI PEIICHUS
HMHTErpaJIbHBIX ypaBHeHuW Ppenrosbsma unu Bosbreppa BTOpOro poaa: METOJ MEXaHMYECKHUX
KBaJpaTyp, METOJ 3aMEHbl sipa Ha BBIPOXKACHHOE, JIMHEWHas anmpoKkcuManus pelIeHun
KYCOYHO-TIOCTOSTHHBIMH JIN0O KYCOYHO-JIMHEHHBIMU (PYHKIUSAMH, OnpeeneHrne Kod(pOUIMEeHTOB
METOJIOM KOJUIOKALIUH.

ConepxaHue caMOCTOSITENIbHOW pabOThl OmucaHo Bbime. Popma KOHTPOJIS — YCTHBIM OTYeT
IIPEIOoIaBaTeNIo ¢ IEMOHCTpaLe paboTsl IporpaMMbl Ha COOCTBEHHBIX TECTOBBIX IpUMEpPaxX U
Ha IpUMepax, IpeUlaraéMbIX IPEno1aBaTeIIeM.

B ocBoeHMM IMCHUIUIMHBI MHBAIMIAMU U JIMLIIAMUA ¢ OTPAaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbS
OoJbII0€ 3HAYCHNE UMEET MHANBH Ty aIbHas yueOHast paboTa (KOHCYIbTAMHI ) — JOMOTHUTEIHHOE
pa3bsiCHEHUE yueOHOro Marepuania.

WupuBuyanpHbIE KOHCYJBTAIMHU 110 IPEIMETY SIBIISTFOTCS BAXKHBIM (DaKTOPOM, CITOCOOCTBYIOIIINM
UHAMBUIyalIU3alud OOy4YyeHMsT M  YCTAHOBJIEHHUIO BOCIHUTATEIbHOIO KOHTAKTa  MEXKIY
npenojaBaTesieM U 00y4yarolMCsl UHBAJIMAOM WM JIMIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMHU
310pOBBSI.

B ocBoeHUM TUCHMITIIMHBI MHBAJIMIAMH U JIMIIAMU C OIPAaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbS
OoJbII0€ 3HAYCHNE UMEET MHANBH Ty aIbHas yueOHast paboTa (KOHCYIbTALMHI ) — JOMOTHUTEIHHOE
pa3bsCHEHUE y4eOHOro Marepuania.

NuauBuayanbHble KOHCYJIBTALUH [0 IPEAMETY SBJISAIOTCS BaXKHBIM (DAKTOPOM, CIIOCOOCTBYIOIINM
UHAMBUIyaIU3allud OOy4yeHMs M  YCTAHOBJIGHHIO BOCIHUTATEIBHOIO KOHTAKTa MEXIy
IpenojaBaTesieM U 00y4yarolMMCsl HHBAJIUAOM WIN JIMIIOM C OFPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pOBbS.

/. IlepeyeHb WH(OPMALMOHHBLIX TEXHOJOIHH, MCHOJb3yeMbIX IPH

OCYyLIeCTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCa M0 TUCHUILINHE (MOTYJIIO)
71 Ilepeyenr  MH(POPMANMOHHO-KOMMYHHUKALMOHHBLIX  TexXHOJOruil.  Bo3moxHO
KOHCYJIbTUPOBAHHE 110 JJIEKTPOHHOM T0YTE.

72 TlepeyeHb JIMIEH3HOHHOTO M CBODOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOI0
odecnevyeHust

Crucok JIMIICH3WUOHHOTI'O ITPOrpaMMHOT'0 oOecIieueHNs:

1 Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB

Crucok cBOOOHO pacpoCTPaHIEMOTr0 MPOTPAMMHOTO 00ECTICUCHHS
1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

73 TlepedyeHb cOBpeMeHHBIX NPO(pecCHOHAIBHBIX 023 JaHHBIX M1 MH(POPMALMOHHBIX
ClIpaBOYHBIX CHCTEM
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1. Dnexrponnsiii katanor Hayuroit 6uémmorexu Ky6I'V http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas

http://biblioclub.ru/

onbaroTeuHas

cucremMa ounommoreka ONLINE"

"YHuBepcuteTckas

3. DnekTpoHHas OMbIMoTeYHas cucreMa u3narenbcTBa "Jlans" https://e.lanbook.com/
4. DnexTpoHHas bubimoreuHas cucrema «lOpant» http://www.biblio-online.ru

5. DrekrponHas oubnuoreunas cuctema «ZNANIUM. COM» www.znanium.com

6. DnextponHas 6ubaroTeunas cuctema «BOOK.rux» https://www.book.ru

7. DnektponHas oubnuoreunas cuctema eLIBRARY.RU http://www.elibrary.ru

8. MaTepuaJIbHO-TEXHUYECKOE o0ecneuyeHue Mo AUCHUIInHe (MOAYJII0)

No Bt pabor MarepuanbHO-TEXHHUUECKOE 00eCTIE€YeHNE UCIUIITUHbI
(MOJyJIsT) U OCHAIIICHHOCTH
1. JIekuuvonHble 3aHATUSA | JIKIIMOHHAs ~ ayAMTOpHUs,  CHEIHMAIbHO  000OpyIOBaHHAS
MYJbTUMEIUHHBIMU ~ JE€MOHCTPALIUOHHBIMM  KOMILJIEKCAMH,
y4eOHOI MeOenbio
2. JIaGopatopHsble [lomemenne uist  npoBefeHHs  J1a0OPAaTOPHBIX — 3aHATHM
3aHATHUSA OCHAIIIEHHOE yueOHO Mebenblo, [EePCOHATbHBIMU
KOMIIblOTEpamMu ¢ jgoctynom Kk ceru "Hutepuer" wu
o0ecreyeHrneM J10CTya B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-
00pa3oBaTEeNBHYIO CPEy OPraHU3aAIIH
3. I'pymnmoBsie [Tomenienune 1t MPOBEACHUS TPYMIOBBIX (MHINBUIYATBHBIX )
(MHIUBH Ty aJIbHBIE) KOHCYJIbTalluH, y4eOHO MeOenbIo, OCHAILIEHHOE
KOHCYJIbTallu1 MPE3CHTAIIMOHHON TEXHUKOH (MPOEKTOp, KpaH, HOYTOYK) U
COOTBETCTBYIOLIUM NIPOrPaMMHBIM 0Oeclie4eHueM
4. Texymmii  koHTpoJb, | [loMerienune ans mpoBeneHUs TEKyIlled U IPOMEXYTOUYHOU
IIPOMEXYTOYHAs aTTeCTallli, OCHAIICHHOE Y4eOHOU MeOeIbI0, MepCOHATbHBIMU
aTTecTanus KOMIIBIOTEpPAMH € JOCTYNOM K ceTH "VHTepHer" u
o0ecrieyeHneM JOoCTyla B AJIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa30oBaTeNbHYIO CPEly OpraHu3aIiH
5. CamocrosTenbHas Kabuner 11 caMoCTOATENbHOW paboOThl, OCHAIIEHHBIN
paborta KOMIIBIOTEPHON TEXHHKOH C BO3MO>KHOCTBIO TMOJKIIFOYEHUS K
cetu «MIHTEpHET», MPOrpaMMOi SKPaHHOT'O YBETHUCHHS U
00€eCne4YeHHbI JTOCTYNIOM B 3JEKTPOHHYIO HMH()OPMAIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCUTETA
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