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AHHOTaNUs

JuctunnuHa «BeunciauTensHas MaTeMaTHKa» BXOJUT B 00pa30BaTeNbHYIO MPOrpPaMMy
BBICIIETO O0Opa3oBaHHWsl — TPOTpaMMy CIEIHAINTETa TI0 HANPABICHUIO ITOJTOTOBKH/
cnermansHocTH 10.05.03 «MHpOpMaImoHHass 0€30MacHOCTh ABTOMATHU3UPOBAHHBIX CHUCTEM)
HanpaBIeHHOCTH «be30macHOCTh  OTKPBITBIX HMH(MOPMAIMOHHBIX CHCTeM». JlMucuuIuinHa
peanuzyetcst kadempoit «Ne33».

JucuuniinHa HateneHa Ha GOpMUPOBaHUE y BBIMTYCKHUKA CIETYIOINX KOMIIETEHIIHIA:

VYK-1 «CnocobGeH ocymecTBIsATh KPUTHYECKUM aHamu3 NpoOJIEMHBIX CHUTyaluid Ha
OCHOBE CHCTEMHOTO I10/IX0/Ia, BEIPAOaThIBATh CTPATETHIO ICHCTBUI

IIK-12 «CnocobeH mpoBOIUTH HCCIAEAOBaHUS B 00JaCTH OLCHKH 3(P(HEKTUBHOCTH
TEXHOJIOTUH aBTOMATH3aLUU OTKPBITHIX HH(POPMAIIHOHHBIX CHCTEM

Copepxanue JMCUUIUIMHBI OXBAaTbIBAa€T KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
OIIPENICIICHUSIMYU, TIOHATUSIMHM, TEOpEeMaMHU pa3JelioB MaTEMaTUKH, METOJIAMHU  PEIICHHUS
MaTeMaTU4eCKHUX 3a/1a4, WCIOJIb30BaHUEM HAKOIUIGHHBIX MaTeMaTHYEeCKHUX 3HAHHUH, METOJaMH
TEOPUH BEPOSITHOCTEN U MAaTEMATUUECKOM CTAaTUCTUKU MPH IJIAHUPOBAHUM OIBITOB M 00pabOTKe
UX pe3yIbTaTOB.

[lpenomaBanre UCHMIUIMHBI TPEIyCMATPUBACT ClEAyomme (GOopMbl OpraHU3aIHuu
yueOHOro mpolecca: JIeKIUH, MPAKTHYECKHE 3aHATHS, CaMOCTOsITelIbHas paboTa CTYJEHTa,
KOHCYJIbTAIIUH.

[IporpaMmoli JUCHMILIMHBI MPETYCMOTPEHBI CICAYIONIME BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, MMPOMEKYTOUYHAsI aTTecTanus B popme auddepeHmpoBaHHOTO 3a4eTa.

OOmast TpyTI0eMKOCTh OCBOCHHSI JUCIUIUIMHBI COCTAaBJISeT 3 3aueTHBIX enuHuIpl, 108
YacoB.

S3pIK 00y4eHHUs IO JUCLMILIINHE KPYCCKUH »



1. IlepedeHb mIaHUPYEMBIX Pe3yIbTaTOB OOYUEHHUS MO JUCIUILTUHE

1.1. Ilenu npenomaBaHus JUCITUTUTHHBI

OcHOBHas 1e/lb JAUCHMIUIMHBI «BbhuncnuTenbHass MaTeMaTUKa» — HAY4YUThb CTY/ICHTOB
WCIIOJIb30BaTh YUCJICHHBIC METOJBI MPU PEIICHUH 3a7ad, KOTOPbIE OMUCHIBAIOTCS CHUCTEMaMHU
TUHEHHBIX W HEJTMHEWHBIX ypaBHEHHH, MuddepeHIHanbHBIMA YPAaBHECHUSAMH, WHTETPAIbHBIMU
ypaBHEHUAMH | Ap. JlaHHAs MUCHMILIAHA NMPU3BAaHA MOJATOTOBUTH CTYJIEHTOB K pa3paloTke H
MIPUMEHEHUIO BBIYUCIIUTEILHBIX AJITOPUTMOB PEIICHUSI MAaTEMAaTUUECKUX 3a/1a4, BO3HUKAIOIINX B
Mpoliecce MO3HAHUS U UCIIOJIb30BAHUS B MPAKTUUYECKON JIEITEIbHOCTH 3aKOHOB PEAIbHOTO MUpa
MOCPEJICTBOM MAaTEMaTHYECKOTO MOJICTUPOBAHHUS.

3ajaun U3yyeHus: TUCUUTITUHBI:

- O3HAKOMJICHHE CTYACHTOB C MPEUMMYILIECTBAMH M HEJIOCTATKAMH YHUCJIEHHBIX METOJI0B
pelieHus 3a/1ay;

- U3yY€HUE YMCIICHHBIX METOIOB PEIICHUs Pa3IUYHbBIX 33]1a4;

- IPOJAEMOHCTPUPOBATH MPUMEHEHUE N3YUYEHHBIX METOJOB K KOHKPETHBIM 33]a4aM..

1.2. JlucuurmiwHa BXOOUT B COCTaB  4YacTH, (HOpPMHpPYyeMOH  ydacTHHKaAMU
o0pa3oBaTeNbHBIX OTHOLICHH, 00pa3oBaTeIbHON MPOrpaMMBbI BBICIIETO 00pa3oBaHus (manee —
OIT BO).

1.3. TlepeueHsp MIaHUPYEMBIX Pe3yIbTATOB OOYUYCHHS IO JTUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMU pesyibTaTtamu ocBoerus: OI1 BO.

B pesynbrare u3yueHus MUCHUILIAHBI OOYYAIOIIMICS AODKEH 00JaaaTh CICTYONIMMU
KOMMETEHIUSAMU WM UX YacTAMU. KOMIETEeHIIMN U UHIUKATOPbI UX JOCTUXKEHUS MPUBEJICHBI B
Tabmuie 1.

Tabmuma 1 — IlepedyeHb KOMIETSHITMN U HHIMKATOPOB MX JOCTHIKCHHS

Konun
Kareropus (rpymnma) Kox v HauMeHOBaHME MHIUKATOPA JOCTHKCHUS
HaVMEHOBaHHE
KOMIIETEHIIN U KOMIIETEHIIUHN
KOMIIETEHIINU
VK-1 Cnocoben
OCYUIECTBIIATH
KPUTHYECKHUN aHaInu3
P VK-1.B.1 BrageTh HaBBEIKAMH CUCTEMHOI'O U
MPOOIEMHBIX
VYHuBepcanbHbIe N KPUTHUYECKOTO MBILUICHUS ; METOAUKAMU
CUTyallMil HA OCHOBE
KOMIIETEHIINU MMOCTAHOBKH II€JTH, OIPEJICIICHHs CIIOCOOOB €¢
CHUCTEMHOI'O
OCTHIKEHUSI
noaxona,
BbIpaOaTHIBATh

CTPATETHUIO JEUCTBUMN

[TIK-12 Cnocoben
MPOBOAUTH
HCCIIeJOBaHUS B
00JacTH OIEHKHU
[Ipodeccuonanbubie | 3GHEKTUBHOCTH

[1K-12.3.2 3HaTh METO/Ibl TOCTPOECHUS U
HCCIICIOBAHUSI MAaTEMaTHYECKHX MOJCIICH B
00JyacTH aBTOMAaTU3aIi HHGOPMAITMOHHO-
AHAJIUTHYECKOMN JIeITEIbHOCTU

KOMIIETEHIINHA TEXHOJIOTHI
[IK-12.VY.1 ymeTs pemarh 3aaa4u UCCIE0BaHUS
aBTOMAaTU3aLUU
MH()OPMaIMOHHO-AHATUTUYECKUX CHCTEM
OTKPBITBIX
MEeTO/IaMH MOJIETUPOBAHUS
MH(POPMAIMOHHBIX
CHCTEM

2. Mecro aucuumianssl B ctpykrype OI1
JucnumuinHa Ga3upyercsi Ha 3HAHUAX, paHee MPHOOPETCHHBIX OOYYArOIIUMUCS MPH M3YyYCHHUH
CJIEIYIOIINX JAUCLUIUINH:
— Aunrebpa u reomMeTpus
— Maremartuyueckas JIOrMka 1 Teopusi alrTOpUTMOB
— Maremarnyeckuii ananms




— Hudopmaruka

— JluckpeTHas MaTeMaTHKa

— Teopust BepoATHOCTEN U MaTeMaTHYECKas CTAaTUCTHKA
3HaHus, TOJIyYE€HHBbIE TPH HW3YyYEHUH MaTepuayia JaHHOW JUCIMIUIMHBI, HWMEIOT Kak
CaMOCTOSATEJIbHOE 3HAUE€HUE, TaK U UCIIOJIb3YIOTCS IIPU U3YUEHUH JPYTUX JUCLUIUIMH!

— MaremaTnyeckre OCHOBBI 00pabOTKH HH(POPMAITUH

— Teopus unpopmaryu

— Teopus kogupoBaHus

— TexHonoruu o0pabOTKH ayro- U BUACOAAHHBIX

— MogenupoBaHue cucTeM

— IloctkBanTOBast kpunTorpagpus

— HayuHo-uccnenoBarenbckas pabota

3. O0BeM U TPyA0EMKOCTh JUCIUTUTHHBI
Janubie 00 oOmieM oObeMe AMCIMIUIAHBI, TPYAOSMKOCTH OTIACIBHBIX BHIOB y4eOHOMH
paboThI IO AUCIMILIMHE (M pachpeeeHUe STOH TPYIOSMKOCTH MO CeMeCTpaM) IPE/ICTaBICHbI B
Tabimue 2.

Tabmuma 2 — O6beM U TPYA0EMKOCTh JTUCITUTIIIMHBI

TpyaoeMkocTs 1o

Bun yue6Hol paboThl Bcero ceMecTpam
Ne4
1 2 3
Oobwasn mpyooemkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 nux uacoe npaxmuyeckoit n0020mosKu 8 8
AyoumopHnule 3auamus, BCEro Jac. 34 34
B TOM YHCJIE:
nexkuuu (JI), (dac) 17 17
npakTuyeckue/cemunapckue 3ansatus  (I113),
(uac) 17 17

naboparopabie padcoTsl (JIP), (dac)

KypcoBo# mpoekT (pabota) (KII, KP), (gac)

JK3aMeH, (Jac)

Camocmosamenvnasn paboma, Bcero (4ac) 74 74

Buo npomescymounoii ammecmayuu’ 3a4er, Tudd
mudd. 3ader, sk3ameH (3auer, dudd. 3ay, '
OK3.*%)

Judd. 3au.

3au.

4. ConepsxaHue AUCIUTUITHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI [0 pa3/iesiaM U BHIAM 3aHITHH.
Pasnensl, TeMbl TUCHMIUIMHBI M UX TPYAOEMKOCTh IPUBECHBI B TaOIHIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHUIUIMHBI, HX TPYJO0EMKOCTh

Pasnensl, TeMbI TUCITUILTMHBI Jlexmn | 113 (C3) | JIP KII CPC
’ (dac) (qac) (dac) (qac) (qac)
Cemectp 4

Paznen 1. Brenenue B mpenMeT; TeOopus 1 8
MOTPEIIHOCTEH.
Pazzen 2. YuCIEHHOE UHTErPUPOBAHHKE. 2 3 10
Pasznen 3. Mertoasl penieHus 3a1a4 JUHEHHOM 4 3 14
anareOpsl.




Paznen 4. Metoasl penieHUs HETUHEHHBIX U 4 3 14

TPAHCIICH/ICHTHBIX YPaBHEHU.

Paznen 5. UucneHHble METOBI PEIICHUS 2 4 14

OOBIKHOBEHHBIX (D PepeHIMaTbHBIX YpaBHEHUI.

Paznen 6. MIHTEpoNMpoBaHue U almpoKCUMAITHS 4 4 14

GyHKIHA.

Hroro B cemecrpe: 17 17 74
Hroro 17 17 0 0 74

[IpakTnueckass MOArOTOBKA 3aKJIIOYAETCSI B HEMOCPEACTBEHHOM  BBINIOJHEHUU
OoOy4YarolMMUCSL  OMNpEAENCHHBIX  TPYAOBBIX  (PYHKIIMA, CBS3aHHBIX  C Oymyuieit
npodeccCHoHaNbHOM 1eATeIbHOCTHIO.

4.2. CopnepxkaHue pa3aeiioB ¥ TeM JICKIIMOHHBIX 3aHATHH.
CopepxaHue paseioB U TeM JICKIIMOHHBIX 3aHSATUI MPUBEJCHO B TabmuIe 4.

HOMep pa3z[ena HaSBaHI/Ie nu COI[Gp)KaHI/Ie paS,I[CJ'IOB 1 TEM JICKIUOHHBIX SaHHTHﬁ
1 1. Brenenue B AUCIUILINHY; IPEAMET U 33/1a91 BIUMCITUTEIIFHON MaTeMaTHKH;
MOTPENTHOCTh: HEYCTPAHUMAsl U YCTPaHUMAasl; IOTPEIIHOCTh allpOKCUMAaLUU U
BBIYHUCIINTEIbHAS.
2 2. HucneHHOe UHTETPUPOBAHUE; 3a/1a4a YMCICHHOTO HHTETPUPOBAHMUS;

BBIYUCIICHUE OTIPEACICHHBIX HHTETPAIOB JCTCPMUHUPOBAHHBIMU U
CTOXAaCTUYECKUMH MeToAaMu ((DOPMYJIIBI IPSIMOYTOJIBHIKOB, TPaTICITHH,
Cumrcona u Meropl MonTe-Kapio); norpernHoct GopMyI1 YHCISHHOTO
WHTETPUPOBAHUS, CPABHUTEIBHBIN aHATTN3 IPEUMYIIECTB U HEJIOCTATKOB
PacCMOTPEHHBIX METOOB.

3 3. MeToabl pelieHus 3a1a4 JIMHEHHOW anreOpsl. PelieHue cucTeMbl TMHEHHBIX
anreopanueckux ypaHenuti (CJIAY); kinaccuukanus METo0B PEIICHHS
CJIAY .; tounsie MeTobl: pemierne CJIAY metonamu muHEHHOM anreOpsi;
Meton ['aycca (cxema eMMHCTBEHHOTO JIEICHHS ); MeToA ['aycca ¢ BEIOOpoM
TJIABHOTO 3JICMEHTA; BBIYUCICHUE 0OPATHON MAaTpPHUIIbI U OMPEICITUTES
MetoaoM ["aycca; mpubmmxenasie MeToabl permenns CJIAY (ycmoBus u
CKOPOCTB CXOJIMIMOCTH ): METO IpocToi utepanuu (SIkoomn); Metoa 3eiaens;
METO/I CKOpeHIero cuycka (TpaineHTa)

4 4. MeTobI peIIeHNs] HeTMHEHHBIX U TPAHCICHACHTHBIX YPAaBHECHUI; TaITb
pelIeHns: HeMMHEHHBIX U TPAHCIEHICHTHBIX YpaBHEHN (OJJHO ypaBHEHHE):
OT/IeNIeHre KOpHEH, YTOUHEHHE PeIeHHs; MPUOIKEHHBIE METOBI PEIICHUS
(omHO ypaBHEHHE): TpadUIECKU METOI, METOI AMXOTOMHH, METOJ] XOP/I,
MeTtoa HproToHa (kacareabHBIX ), MOTU(DHUITUPOBAHHEIN MeTo HpioTOHA, MEeTO
CeKYIINX, KOMOMHUPOBAHHBIN METO/T; TPUOIHNKEHHBIE METObI PEIICHUS
CHCTEM HEJIMHEHHBIX ypaBHEeHUN: MeTo1 HproTOHA, METOXI TpagueHTa

5 5. UucneHHble METO/IbI PEUICHHUS OOBIKHOBEHHBIX MU (epeHINaTbHBIX
ypasuenuit (OJ1Y); dopmymposka 3agaun Koy, ogHOMIIaroBsie METOIbI
pemenns O/1Y (mepBoro mopsiaka): pasinoxenue B pas Teitnopa, Mmerosl Pynre
— KyTTa nepBoro nopsiaka — Metox Difsiepa; BTOPOro MOpsAKa — UCIPaBICHHBIN
1 Moau(UITMPOBaHHEII MeTobI Ditnepa; meroy Pynre — Kyrrta uerBeproro
MOPsIJIKa, MHOTOIIIArOBbIE METOJIBI: METO AJlaMca YeTBEPTOTo MOPsAKa; OllEHKa
MOTPEIHOCTH IPUMEHAEMBIX METOJIOB; NPaBIIIO PyHre; cpaBHEHNE
OJIHOLIArOBBIX M MHOTOIIATOBBIX METOAOB (IIOTPEIIHOCTh, TPYIOEMKOCTh, U T.I1.

6 6. lHTepnionMpoBaHme U anmpoKcUMaIis QyHKINH; 3a1a9i HHTEPIIOTUPOBAHMS
Y anmpokcuManuu (peacraBienns) GyHKIHUN; THTePHOISAIHOHHbIES (hOPMYJIBI
I'peropu — Hetotona, Jlarpamxka u HeroToHa (pa3aeneHHble pa3HOCTH);
00paTHOE MHTEPIIONIMPOBAHKE; CXOAUMOCTb HHTEPIOSAIOHHBIX IOJIMHOMOB
BBICOKUX MOPSAKOB; HHTEPHOJINPOBAHNE CIUIaHHAMU: JIMHEHHbBIE,




KBaJpaTUYHbIC U KyOuUecKue CIUIaiiHbl; OTHICKAHKE TapaMeTPOB AIMITUPUIECKUX
(dopMy1 METOIOM HAaUMEHBIIMX KBaJpaToB; Oa3ucHbIe QYyHKINU, MATPHUIIA
I'pama u ee cBOHCTBa

4.3. Tlpaktuyeckue (CEeMHHAPCKUE) 3aHATUS
TeMbl MpaKTUYECKHX 3aHATUH U UX TPYIOEMKOCTh NPUBEICHBI B Ta0muIe 5.

Tabnuna 5 — [IpakTuueckue 3aHsATUSL U UX TPYAOEMKOCTb

W3 nux Ne
Ne | Temsl npaktrueckux | Dopmbl mpakTHuecKux | TpydOoeMKOCTb, |MPAKTUYECKOM|pa3iena
/1 3aHATHAN 3aHATHAN (gac) MMOJTCOTOBKM, | THCITUII
(uac) JIUHBI
Cemectp 4
1 | Yucnennoe Pewienue 3amau 3 3 2
HUHTCTPUPOBAHUC
2 | Pemenne 3agau Pemenne 3amau 3 3 3
JUHEWHOH anreOpsl.
3 | Peurenue HemMHEHHEBIX Pemtenue 3amay 3 3 4
158 TpaHCIIeHHCHTHI)IX
ypaBHEHUH.
4 | YncieHHbIC METO/IBI Pemenue 3anay 4 4 5
peueHus
OOBIKHOBEHHBIX
IuQQepeHInaNTbHbIX
ypaBHEHUH.
5 | NurepnonupoBaHue u Pemnrenue 3anau 4 4 6
aIrnpoKCuManu-d
byHKIHH.
Bcero 17 17
4.4. JlabopaTopHbI€ 3aHATUS
Tembl 1a00PAaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0IHIIE 6.
Tabmuma 6 — JlabopaTtopHbIe 3aHATHS U UX TPYAO0EMKOCTb
W3 Hux Ne
Ne HaumenoBanue 1abopaTopHBIX padoT TpyMOEMKOCTS, | NPAKTHHECKOH | pasera
/1 (dac) MOJTOTOBKH, | JMCITUI
(uac) JIMHBI

VY4eOHbBIM IJIAHOM HE IPETyCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BHIIIOJHEHUE KypCOBOM pabOThI
VY4eOHBIM IITAHOM HE MIPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuxcs
Bunapl camocTosTeNnbHOM pabOThI U €€ TPYAOEMKOCTh IIPUBEACHBI B TaOIHILIE 7.




Tabnuma 7 — Busbl caMoCTOsATEIbHOM pabOThI U €€ TPYJI0EMKOCTh

. Bcero, | Cemectp 4,
Bun camoctositensHO# paboTh
yac yac
1 2 3
W3ydeHne TeopeTHdeckoro Marepuaa
40 40
jquctuiuinael (TO)
Kypcosoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Brinonnenue pedeparta (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO 20 20
ycneBaemoctH (TKY)
Jlomamaee 3ananne (/13)
KonTposbhbie padoTsl 3a0uHuKOB (KP3)
[ToaroroBka Kk MPOMEKYTOUHON
14 14
arrectanuu (I1A)
Bcero: 74 74

5. Ilepeuenp yueOHO-METOIMUECKOTO 0OECTICUEHHUSI
JUTSL CAMOCTOSITEIbHON PabOThl O0YYArOIIMXCA 10 AUCIUIUIMHE (MOTYJIIO)
Y4eOHO-METOAMYECKHE MaTepUalbl A CaMOCTOSATEIbHOW paboThl 0OydaIOIMXCs YKa3aHbl B
ma. 7-11.

6. IlepeueHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUIM
[lepeueHp nevaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUI MPUBEIEH B Tadmuie 8.
Tabnuua 8— IlepedyeHb NeYaTHBIX M ANEKTPOHHBIX YUeOHBIX U3AAHUN

Komnmaectso
HK3EMILTPOB B
Ug]l_n;bg cc bubnuorpaduueckas ccpuika 614?;3;?\::1(6
DJIEKTPOHHBIX
9K3EMILBIPOB)
517 [IpakTuKyM 1 HHAMBHyaJdbHBIE 3aJaHUS 10 UHTETPAIEHOMY 29
1169 WCYHCIICHUIO QYHKIMU OJJHOH MePEMEHHOM (TUTIOBBIE PACUYEThI)
[Tekcr] : yaebuoe mocobue / B. A. bonotiok [u ap.]. - CII6. : Jlans,
2012. -336 c.
517 I'yeman, FOpuit AponoBrd. JInHelHbIE TPOCTPaHCTBA U TMHENWHBIE 53
I'96 OTIEpaTOPHI : OCHOBHBIE TEOPETUUECKHE MOHATHS U YIIPAXKHEHNS
[Tekct] : yaebHoe nocobue / 10. A. I'yeman, A. O. CmupHos, B. 1.
Opank ; C.-IlerepO. roc. yH-T aspokocM. mpubopoctpoenus. - CII0. :
Wszn-so I'VAIIL 2012. - 44 c.
517 Wurerpanbroe ucuncienue [Tekcr] : MmeToanmueckue ykazanus / C.- 67
ni3 ITetepO. roc. yH-T a3poKoCcM. IPUOOPOCTpOeHHUS ; cocT.: [. M.
lonosaues, 0. A. I'ycman, A. A. 3unrep. - CI16. : U3a-so ['YAIL
2014.-50c.
517 [Ipenensl u npousBogHas [TekcT] : METOIMYECKHE YKA3aHUS K 82
171 PELICHHUIO JUCTAHTHON KOHTpONbHOM padotel / C.-Iletep6. roc. yH-T
a’pokocM. mpudbopoctpoenus ; coct. I'. M. l'onosaues [u ap.]. - CII0. :
Wzn-Bo I'VAIIL 2014. - 42 c.
517 Makaposa, Mapus BanentuHoBHa (1011.). Beiciias MatemaTrka 20
M 15 (Matematuka - 1) [Tekcr] : yueObHnoe noco6wue. 4. 1. Materpans: / M.
B. Makaposa, A. b. [Inauenos ; C.-Ilerep6. roc. yH-T a3poKoCcM.
npubopoctpoenust. - CII6. : M3a-Bo I'YAIL 2016. - 127 c.
517 I'yeman, FOpuit AporoBud (notr.). Beicimas matematuka. Psger [Teker] 67




I'96 : yuebnoe nocobue / FO. A. I'ycman, C. I1. [lombitkus, A. O. CMupHOB

; C.-Iletep6. Toc. yH-T adspokocM. mpubopoctpoerus. - CII6. : Uza-Bo

'VAIL 2015.-77 c.
519.6 ®dannees, M. A. OCHOBHBIE METO/IbI BEIYMCIUTEILHON MaTEMaTUKI 5
D 15 [Texcrt] : yaebHOE Iocobue / M. A. ®annees, K. A. Mapxkog. - CIIO0. :

Jlann, 2014. - 160 c.
517 IMucemennsiit JI. T. KOHCIIEKT JEKIMI 10 BRICIIEH MAaTEMATHKE 10
I135 [Texcr] : [B2 u.]/ J. T. [lucemennsrit. - M. : Afipuc-IIpecc, 2013 - . -

(Beicmee obpazoBanue). - ISBN 978-5-8112-4000-5. Y. 1. - 12-e u3n. -

2013. - 278 c.
517 [IpakTuKyM 1 UHAUBUIYaJbHBIE 3aJAHHS TT0 HHTETPATEHOMY 29
1169 HCYHUCTEHUIO (PYHKINU OJHON TIepeMEeHHOH (TUTIOBBIE PACUETHI)

[Tekcrt] : yaebHOE Iocobue / B. A. bonotrok [u ap.]. - CII6. : Jlanb,

2012. - 336 c.
517 [Ha6yrun, M. U. Teopus pyHKIHA KOMITIEKCHOTO MIEPEMEHHOTO 19
I 13 [Texcr] : yuebnuk / M. U. llaGynus. - M. : BUHOM. JlaGopatopus

3HaHui, 2012. - 248 c.

7. IlepeyeHb 3IEKTPOHHBIX 00OpPA30BATEIBHBIX PECYPCOB
MH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTH « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIIMOHHOW cetn «VIHTepHEeT», HEOOXOMUMBIX IS OCBOCHHUS JIUCIUTUTHHBI
npuBeseH B Tadnuie 9.

Tabmuma 9 — IlepeyeHb JJIEKTPOHHBIX 00pa30BaTEIBLHBIX PECYpCOB HH(POPMAITHOHHO-
TEJICKOMMYHUKAIMOHHOM ceTu «MHTEpHET»

URL anpec HaunmenoBanue
Www.intuit.ru Hammonaasubni OTkpeIThiid YHuBepcuteT "UHTYUT"

8. Ilepeuens MHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. [lepevueHp TPOTPaMMHOTO OOCCIICUEHUS, HCIOJIB3yEeMOT0 TPH OCYIICCTBICHUH
00pa30BaTEeNBLHOTO MpoIecca MO AUCIUTUINHE.
[TepeyeHsb UCTIOIBL3YEMOTO MPOTPAMMHOT0 OOeciedeHHs npeacTapiieH B Tadmmie 10.

Tabnuna 10— IlepedeHp MporpaMMHOTO O0eCTieUeHUs

Ne i/t HaumenoBanue

He npexgycmotpeno

8.2. Ilepeuenn MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM, UCII0JIb3YEMBIX pu
OCYILECTBIIEHUH 00pa30BaTEIbHOTO MPOLEcca MO AUCLHUILINHE

[lepeuenp ucmONBb3yeMBIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM NPEJICTAaBICH B
Tabimuue 11.

Ta6muma 11— Ilepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne o/ HaumenoBauue

He nmpenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0aza
CoctaB MarepuagbHO-TEXHMYECKOW 0a3bl, HEOOXOAUMOW MJIsi  OCYIIECTBIICHUS
00pa3oBaTenLHOTO TpoIlecca Mo TUCIUIUINHE, TTPEICTaBICH B TabmuIel 2.

Tab6muma 12 — CocraB MaTepHaIbHO-TEXHHUYECKOUN 0a3bl




Ne HanmMeHnoBaHnue cocTaBHOM 4yacTu Howmep aynuropun
/m MaTepHalIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAUMOCTH)

1 | JlexuuoHHas ayauTopust

10. OueHOUHBIE CpEACTBA IS IPOBEACHUS IPOMEKYTOUHON aTTeCTaIlul
10.1. CocTaB OILIGHOYHBIX CPEICTBIUIA TPOBEACHUS MPOMEKYTOUHOH aTTecTaluu
oOyJaronuxcs 1Mo AUCIUTUINHE MPUBEACH B Tabmwie 13.
Tab6muma 13 — CocTaB OIIEHOYHBIX CPEJICTB JUIS MPOBEJICHUS IPOMEKYTOUHOM aTTECTAIMH

Bua mpomMexyToO4HOM aTTecTalu [IepeueHb OLIEHOYHBIX CPENICTB
JuddepeHumpoBaHHbIi 3a4ET Cnucok BOIIPOCOB;
TecTts;
3amaun.

10.2. B kauecTBe KpHUTEPUEB OLEHKH YpPOBHSI CPOPMHUPOBAHHOCTU (OCBOCHUS)
KOMTIETCHIINI O0YyYaromuMuCs TPUMEHSETCsl S-0ayuThbHasl IIKana OIEHKH CPOPMHUPOBAHHOCTH
KOMIIETEeHIIUH, KoTopas npuBesaeHa B Tabnuue 14. B Teyenue cemectpa MOXKET MUCIOJIb30BaThHCA
100-6annpHas  mIKaia  MOJIYJIBHO-PEUTHHTOBOM  CcHCTEMbl  YHHMBEpPCHTETa,  IpaBHiia
MCTIOJIB30BAHUSI KOTOPOH, YCTAaHOBIIEHBI COOTBETCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kputepun olieHKH YpOBHSI c(DOPMUPOBAHHOCTH KOMICTEHITHI

OrieHKa KOMITETEHIN

XapakreprucTrka chopMUPOBAHHBIX KOMIIETEHIIUA
5-0aupHas mkama ApaKTep (opupo

— oOyyvaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, MTOCIEIOBATEIILHO ¥ TPAMOTHO €0 U3J1araeT;

— OMHpPasiCh HAa 3HAHWSI OCHOBHOW W JIOTOJHUTEIHHOW JHUTEpaTyphl,
TECHO MPHUBS3bIBACT YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTHYECKON
JESTSIIBHOCTHIO HATIPABIICHUS;

— yMeJi0 00OCHOBBIBACT U apTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeNaeT BBIBOALI U 0000IIEHHS;

— cBOOOJIHO BJIQJICET CUCTEMOM CICIUATM3UPOBAHHBIX TTOHSITHI.

«OTJIMIHO»
(GavYTCHO»

— oOyJaromuiicss TBepA0 yCBOMI IPOrPaMMHBIN MaTepuall, rpaMOTHO U
MO0 CYyIIECTBY W3JaraeT €ro, OMHUPasCh Ha 3HAHUS OCHOBHOM
JUTEPaTyPHI;

— HE JIOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBﬂSI)IBaeT YCBOGHHI)IG 3HAHHUA C HpaKTI/ILIGCKOI\/JI JCSATCIIBHOCTBIO
HaHpaBHeHI/IH;

— apryMEHTHUPYET HAyUYHBIE MOJIOKEHUS;

— JienaeT BBIBOJBI U 0000IEeHMS;

— BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX MTOHITHH.

«XOpOoHo»
«GaYTCHO»

— 00yyJarouncs YCBOUJ TOJBKO OCHOBHOW NMPOTPAMMHBIN MaTepHall,
[0 CYIIECTBY M3JaraeT €ro, OMUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIOMyCKaeT HEeCYIIEeCTBEHHBIEC OIMUOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPyIHEHUS B IMPAKTUYECKOM NPUMEHEHUU 3HAHUMN
HaIpaBJICHUS,

— ¢1ab0 apryMEHTUPYET Hay4HbIE TIOJOXKEHUS;

— 3aTpyaHseTcs B GOpMYyJIUPOBAHUU BBIBOJIOB U 000OIICHUI;

— YaCTUYHO BJIQJIEET CUCTEMOM CHEIMAIM3UPOBAHHBIX MOHSITUH.

«yJIOBIIETBOPUTEITHHOY
«3aUTCHO»




O1ieHKa KOMITETEHII

5-0aupHas mKama

XapakTepucTrka c(hpOpMUPOBAHHBIX KOMITETEHLIMI

— o0yyaromuiics He YCBOWJI 3HAYUTENBHOW YacTH TMPOTPaMMHOTO

MaTepuana;
— JIONyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  MPHU
«HEYIOBJIETBOPHUTEIHLHO ;
paccMOTpEHUH TPOOJIeM B KOHKPETHOM HAIpaBJICHUH,
«HE 3a4TEHO»

— HE MOXET apryMEHTUPOBATh HAyYHBIC MOJIOKEHNUS;
— He (OpMYJIUPYET BHIBOJIOB M 000OIIICHHIA.

— HCIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IIPUMEHEHUU 3HAHUU;

10.3. TunoBbIe KOHTPOJILHBIC 33JJAHUST WJIH UHBIEC MaTEePHUAIIbIL.
Bormpock! (3aiaun) 11 9K3aMeHa MpeicTaBieHbl B Tadmuie 15.

Tab6muma 15 — Borpocsr (3amaun) ajist sK3amMeHa

Ko
Ne /m [lepeuens BOonmpocoB (3a1a4) i SK3aMeHa 8
WHAMKATOpa
Y4eOHBIM IJIaHOM HE MIPEyCMOTPEHO
Bompockr (3amaun) i 3adera / qudd. 3adera npeacTaBieHsl B Tadimie 16.
Ta6numa 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera
Kon
Ne n/m [lepeuens BompocoB (3amay) mist 3aueta / audd. 3adera
P P (sanas) x D WHAMKATOpa
1 CriocoOb1 OTIIeNe s KOpHEH HETUHEWHBIX YpaBHEHUN VK-1.B.1

VYcaoBus CXOQUMOCTU UTEPALIMOHHBIX MTPOLIECCOB

Kpurepnn ocTaHOBKM HTEPAlMOHHBIX TIPOIIECCOB

MerTo[ penakcanyu AJisi OTBICKaHMs KOPHEH HelTMHEeHBIX
YpaBHEHU

Meton HeroToHa (METO/ KacaTeIbHBIX )

Momudukanus merona Hetorona.

MeTton xopn

[Ipumenenue cxemsl 'opHepa AJist OTBICKAHUS KOPHEW MOTUHOMOB.
UYeObIeBCKUN METO/I MTOBBIICHHSI CKOPOCTH CXOMMOCTH
WUTEPaAIMOHHBIX METOIOB

OCHOBHBIE TEOPEMBI O MPUOIMKSHUU (QYHKIUN TOTHHOMAMU
Teopema cymiecTBOBaHHS HHTEPIOISIIUOHHOTO TTOJTMHOMA /IS
(GYHKIWH, 3aJaHHBIX TAOJIUIHO

NHTepnonsunoHHbIN osinHoM Jlarpanxa
HNutepnonaunonHslii nonuHoM HeroToHa

TouHoCTh TPUONKEHHUS (PYHKIIUH HHTEPIIOISIINOHHBIMU
MTOJIMHOMAaMU.

NHTeprnonaunoHHbIi MOTNHOM DpMHUTa

[NocTpoenne KyOUYECKUX HHTEPIIONISIIIMOHHBIX CIUTAHOB
Teopernueckue OCHOBBI IIOCTPOCHUSI KBIPATYPHBIX (hopMyT
dopmyna cpeTHUX U €€ TOYHOCTh

(dhopMyJia Tpaneuu U €€ TOYHOCTh

®opmyna CuMIicoHa U €€ TOUHOCTh

CriocoObI MOCTPOEHUS aJanTUBHBIX (GOPMYIT

®Dopmyna Ditnepa

Crutaiin kBajpaTtypa

Ksanpartypusie GopMyITsl HHTEPIIOISAIIMOHHOTO THIIA

Merton 'aycca asist BBIYFICIIEHHS OIIPENEIEHHBIX HHTEIPAIOB
Yucnennoe muddpepeHpoBaHHS.

BexTopsl, MaTpuIbl U OTepaiy HaJ HUMU

HopMeb1 BeKTOpOB U MaTpwIl

CoOcTBEeHHBIE YHCTIa M COOCTBEHHBIC BEKTOPA MATPHIT
Onpenenurenas MaTPHIBI M YACIIO 00YCIOBIEHHOCTH MaTPHII




CrienyianbHbIe THITBI MATPHUI] U UX CBOMCTBA
Oco0eHHOCTH pellieHHs CUCTEM YpaBHEHHUH MPSIMBIMH METOIaMHU

Mertoa nocien0BaTeIbHOTO UCKITFOUCHHS HEM3BECTHBIX (METO
l"aycca)

Merton Xopnana u npyrue mogudukaun Meroaa ['aycca
Teoperuueckue ocHOBHI MeTo1a ["aycca

Matpuunas popma merona ["'aycca u pacuetHble GOpPMYITBI METOAA
Metoa POTOHKYU ISl PEIICHUS] CUCTEM YPaBHEHUHN C
TpEXIUaroHaJbHBIMU MaTPUIIAMH U €ro 00OCHOBAHUE

Teopema Heiimana o cX0IMMOCTH Marpu4HOro psjaa
Heo6xoaumbie U JOCTaTOUYHBIE YCIOBHUS CXOAMMOCTH
UTEPAILMOHHBIX METOI0B

Y Ca0BUS CXOMMOCTH PETaKCAIMOHHBIX METO/IOB

Mertoxa mpocToi UTEpaIy, BEIOOP ONTHMATBHBIX HTEPAITHOHHBIX
apamMeTpoB.

Meron Sxobu

Meton 3etimens

Merton BepxHell penakcauuu

[TonepeMeHHO-TPEYrOabHBIN METOL

CrerneHHOi MeTO] BEIYUCICHUSI COOCTBEHHBIX YUCEIN MATPUIIBI
Mertoa npocToit uTepalyu i peIIeHUs: CUCTEM HETMHEHHBIX
ypaBHEHUUI

Meton HeroToHa [y1s1 pellieHHs] CUCTEM HEJIMHEWHBIX YPaBHEHUN
OCHOBHEIE TEOPEMBI KOPPEKTHOM paspemmumMocTty 3anad Komm u
KpaeBbIX 3aJ1a4 A5l OOBIKHOBEHHBIX MU (HepeHIIUATBHBIX
YpaBHEHUU

CeTku U ceTouHbIC (PyHKIIUH

CeTouHBIEe OrepaTopsl U UX anmpokcuManus auddepeHranbHbIX
OIepaTopoB

Arnmpoxkcumanus nuddepeHInaTpHON 3a0a91 PAa3HOCTHOM 3a1avei.
YCTOHYMBOCTB U CXOUMOCTh PEIIEHUS Pa3HOCTHOH 3a7aun
Pa3HoCTHBIE ypaBHEHHUSI IEPBOTO U BTOPOTO MOPSIIKA
Teoperuyeckas 0CHOBa METOJIOB peleHus 3agaun Komu
HcnonpizoBanue pspa Telnopa aiud pemenus 3aga4y Konm

[IK-12.3.2

Mertoxa nomanHbIX (Ditnepa) miis pemeHus 3agaqd Komu u ero
CXOJMMOCTh

MeTtoa npeauKTOp-KOppeKTop s pemennd 3anad Komm u ero
MOTPEIIHOCTh

Mertoa Ditnepa-Komu 1 ero norpemHocTs

OpHOIIArOBBIE METOABI BBICOKHX MOPSAKOB (MeToab! PyHre-KyTThI)
CobcrBenHble (YHKUUHM U COOCTBEHHBIE YHCIIA PA3HOCTHOTO
orepaTopa BTOPOTo MopsaKa

MHoromaroBsle pa3sHOCTHbIE METOBI

CriocoObl MOBBIILIEHHUSI TOYHOCTH YUCIICHHBIX METOJIOB

MeTtob1 pereHus KpaeBbIX 3a7ay A1 YpaBHEHUH C TOCTOSSHHBIMU
kodpdunmenramu

Juckpernsiii meron @ypre 1is peleHus pa3HOCTHON KpaeBoil
3a/1aun.

UucneHHbI METOJ] PEIICHUS KPAaeBhIX 3a/1a4 JUIsl ypaBHEHUN C
nepeMeHHBIMU K03 QUIIEHTaMU

UucneHHbIE METOBI PEIICHUS KPAECBBIX 3a1a4 Il HETMHEHHBIX
YpaBHEHHUH BTOPOTO MOpsiAKa. MeTox cTpenbObl.

Y CcTOMYMBOCTD pelIeHUsI JUCKPETHON 3a71a4uu

Teopema 0 CXOAMMOCTH pelIeHNs JUCKPETHON 3afauu

MeTtoa PyHre noBbIIEHHsS TOUHOCTH YHCIEHHBIX METO/IOB PEIICHUS
3anad Komm

Opnomarosele MeToabl PyHre-KyTThl M MX IOTPENIHOCTh

[IK-12.V.1




| MHoromaroBsie MeTO 16l pemenus 3a1a4 Ko (Meton Anamca) \

[lepeuenr TeM mAfii KypCOBOTO MPOEKTUPOBAHMS/BBIONHEHUS KYpPCOBOM pabOTHI
npeAcTaBiIeHbI B Tabmuie 17.

Tabnuna 17 — [lepeueHs TeM JUIsl KYPCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHHSI KYPCOBOH pabOThI

No 1/ [TpumepHBIi TepeyeHb TeM JUTsl KypCOBOTO MPOSKTUPOBAHHS/BBITIOTHEHHUS

KypCcOBOH pabOThI

Y4eOHBIM TJIAaHOM HE TIPETyCMOTPEHO

Bompockl 1 mpoBeeHUS TMPOMEXKYTOYHOH aTTecTaliii B BUJAC TCCTHPOBAHUS
npencTaBieHsl B Tabnuie 18.

Ta6muma 18 — [IpuMepHBIH iepedeHb BOIPOCOB /ISl TECTOB

Ne
Kon
o HUHIN
I HpI/IMepHLII/I NEPECUYCHb BOIIPOCOB AJII TECTOB
/ KaTop
a
II
OyHELMA U(X,y) 3a0aHa Tabnuuen. yK-
: 1.B.1
y . .
. 1 1,2 14
0,2 1,1 14 1,7
0,6 1,3 1,5 2,1
0,7 1,8 1,7 2,0
on
3Ha4eHHe YacTHOM NPOM2BOAHON K, BbIMMCAEHHOE C NOMOLBHY LEHTPaIbHON pasHoCcTH B Touke x = 0,6; ¥y = 1,2 pasHo
7) 3
71,5
7) 1,987
7) 2,4

YD&ELHE'HHE' B HaCTHbIX NpPOM2B0AHBIX BTOROrD NopA4Ka

n _n & & ™
+¢ +d—+e—+ fy=p
& &y g° & &

A) vimeeT napaGonu4eckmil TN, eCik f)z ~4ac=0

B) HMmeeT runepBonv4eckHi THI, eciu b;l' -4ac <0

NA-gpa,B-pa

7) A-Het, B - Het
NYA-Het, B - pa
NA-aa, B -Her

Ana dopryn wcnenHoro auddepeHUMpoBaHWA CNPABEANMED] CAEAYHOWME YTEEDHAEHWA

J!".:I UEHTPANBHBIE PAa3HOCTH MMEHT Bonee BBICOKYHY TOYHOCTE, Yem OAHOCTOPOHHHE DaiHOCTH

EiJ OAHOCTOPOHHKWE Pa3HOCTH HENB3A HCNONBE3I0BATE 4NA annpOoKCHMaUMK I'IE'DEIDIH1 I'IpDHBElD.ﬂ,HDﬁ

N A-nHet, B-na
7] A - HeT, B - HeT
NA-na, B-na

N A-ga, B-Her




PaccmatpreaeTtca 3aga4a Koww ana cueTembl gnddepeHUManbHbix YpaBHeH A

V'=zxy yh=p,=2
Z=y+z z(l)=z,=1

OauH Wwar meToaa Iinepa c h= U:]-,ﬂ,aE'T pezyneTar

)02 5= 1
JH=25 7 =]
an=2l 2,=12
=28 4 =13

YRamHTe MNPaEXNEHY D NOCNefoBaTENEHOCTE ,ﬂ,EﬁCTBHﬁ NpH pelueHMH CHCTERM NIMHENHBIX ypaBHEHHﬁ METOL0M I'aycca

7) CBECTH MATPHLY K CTYNEHYATOMY BHIY
7) caenats oBpaTHBIN X044 METOAA raycca
?) HaNWCaTb PACIWMPEHHYH MATPHLLY CHCTEMbI
) zanMcaTe MOMYHEHHYH CHCTEMY YPABHEHMI

ou

- - . - 2
©yHHUMA ulx,y) 3a4aHa Tabnuuei. HangwTe 3HaYeH e YacTHON NpoM2B0AHON a}" , BEIMMCIEHHDE

X _1’ 3,0 3,2 3,4
0,5 1,0 1,4 2,2
0,7 1,2 1,8 2,6
0,9 1,8 2,4 3,4

MPH NOMOLM LIEHTPANBHON PA3HOCTH, B Todke X = 0,9; v = 3,2 (YKamMTe 04MH 3HAK NOCAe 3anAToi)

1. MeTo0M NOJIOBHHHOTO JeeHs 1 MeToaoM HeloTona ¢ TouHocTsio 10™* pewnnts ypaBHeHue TIK-
Inx—-05x+1=0, (x>1). 12.V.

2. Metoaom IMaycca 1 METOIOM TIPOCTOI HTEpanuy PelmTs: CHCTeMy ypasHennii A x = b, rie
5 0 1 11
A=(1 3 —1), b=(4).
-3 2 10 6
JIns MeTona MPOCTO# UTEpallnK ONPENeSIUTE HACIO0 UTepaIHii 118 TOCTUKEHH TOUHOCTH 10~

3. Mertoaom Diinepa 1 METOAOM NPETHKTOP-KOPPEKTOP PELIHTh YpaBHEHHE V' = 2y C YCIOBHEM
y(0)=1Bobmacru 0 <x <1, cmarom h, = 107, h, =0,5:-107%, hy; = 0,25-107L.
O1nenuTs CKOpPOCTEL CXOIMMOCTH K TOUHOMY petnennio y(x) = e 2%,

[lepeueHb TeM KOHTPOJBHBIX Pa0OT MO AMCHUIUIMHE OOYYArOMIMXCS 3a09HON (HOPMBI
00y4JeHus, TpeIcTaBieHbl B Taduie 19.

Tab6muma 19 — [NepeueHb KOHTPOIBHBIX PadOT

Ne ii/m [TepeyeHr KOHTPOJIBHBIX PabOT

He npegycmorpeno




10.4. Metoauueckue  MaTepuasbl,  ONpPENENAIONMEe  MPOLEAYpbl  OLEHUBAHMS
MH/IMKATOPOB, XapaKTEepPU3YIOIIMX ATamnbl (OPMHUPOBAHUS KOMIIETECHLMH, coJepiKarcs B
JOKaNbHBIX HOpMaTuBHBIX akTax ['YAII, perimaMeHTUpyIOLMX TMOPAJOK U MPOUERypy
MIPOBEJICHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHOW aTTECTallui OOyYaroIuXcs
I'VAIL

11. Metoauueckue yKa3aHus sl 00y4aroIMXCsl TI0 OCBOCHHUIO AUCITUTLTUHBI

OcHoBHas 1Lenb AMCUMIUIMHBL «BbluMciauTelpHas MaTeMaTHKa» — HAYYHUTh CTYACHTOB
UCIIOJIB30BATh YUCJICHHBIE METOABI IPHU PEIICHUH 3a4a4, KOTOPbIE OMUCBIBAIOTCA CUCTEMaMH
JUHEWHBIX M HEJIWHEHHBIX ypaBHEHUH, U (depeHIInaTbHBIMU YPAaBHEHUSIMHU, WHTETPaIbHBIMU
ypaBHEHUsIMH U Jp. JlaHHas NUCHMIUIMHA NpU3BaHa MOATOTOBUTH CTYJEHTOB K pa3paboTke U
IIPUMEHEHHUIO BEIYUCIIUTEIILHBIX AJITOPUTMOB PELICHUS MAaTEMAaTHYECKUX 3a/1a4, BOSHUKAIOIINX B
IIPOLIECCE MO3HAHMS Y UCIIOJIb30BAHUS B IPAKTUUECKON JIESITEIIBHOCTH 3aKOHOB PEaJIbHOI0 MUPA
IIOCPEICTBOM MAaTEMaTHYECKOTO MOJIETIMPOBAHUS.

3ajauu U3y4yeHus! AUCLUIUIMHBIL
- O3HAKOMJICHUE CTYJEHTOB C IIPEUMYILIECTBAMU U HEAOCTATKAMU YUCIICHHBIX METOI0B PELICHUS
3a/1ay;
- U3yYEHHE YUCIICHHBIX METOJO0B PELICHUs Pa3Iu4HbIX 3a/1a4;
- IPOAEMOHCTPUPOBATEL IPUMEHEHUE U3YYCHHBIX METOJ0B K KOHKPETHBIM 3aa4aM.

Mertoanyeckue YKa3aHUs /A O0y4alOIIMXCA 10 OCBOCHHIO JIEKIMOHHOIO
MarTepuajia

OCHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepuaia — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
riyooKoe U SICHOE H3JI0KEeHHe ydeOHoro matepuana. HasHaueHue COBpPEMEHHOH JEKIUU B
pamMKax JUCHHUIUIMHBEI HE B TOM, YTOOBI MOJYYHWTh BCIO WH(POPMAIHIO TIO TEME, & B OCBOCHUU
byHIaMEHTaNbHBIX TPOOJIIEM JUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHWS, HOBEWIINX
JIOCTIKEHUN HaydHOM MbIcid. B yyeOHOM mpoliecce JeKIHs BBIMOJIHIET METO0JIOTUYECKYIO,
OpPraHU3ANMOHHYI0 ¥ WHPOpMannoHHY0 (GyHKIMA. JIEKIHs packpbiBacT MOHATHWHBIN amnmapat
KOHKPETHOW 00JIacTH 3HaHUs, €€ MpOOJIeMBI, JaeT IEeJIbHOE NPEJICTaBIICHUE O JIUCIHIUIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JTUCHUTLTHHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YYAIOMIMMCS JIEKIIMOHHOTO MaTepHaa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OMPEACIISIETCS 1EeJIEBOM YCTAHOBKOM K KaXKJI0W KOHKPETHOU TEME;

— TOJYYCHHE ONbITa TBOPUYCCKOU PabOTHI COBMECTHO C MPETOaBaTeIIeM;

— pasBuTHEe NPOPECCHOHATHHO—IENOBBIX  KauecTB, JIOOBM K TMpeaMery |
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBITTUICHHS.

— TMOsIBIIEHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO I CAMOCTOSITEILHON paOOTHI,

— TIOJly4eHHE 3HaHUMl O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI Ha OJIMKANIIIME TOIbL;

— HAy4YHTCS METOJWYECKH oO0pabaThiBaTh Marepuai (BBIACIATH TJABHBIC MBICIH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSTH WX B  Pa3IUYHbBIX
bopMyIHpOBKax);

— IOJYYCHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMHUHOB U IIOHSITHH.

JIekIIMOHHBI ~ MaTepHall MOMKET CONPOBOXKAATHCS  JEMOHCTpALlMEH ClailioB U
UCIIONIb30BAaHMEM DPA3AaTOYHOrO MaTepuana NpU MPOBEICHUH KOPOTKHUX JTUCKyCCHM 00
O0COOEHHOCTSIX IPUMEHEHUS OTACIBHBIX TEMATHK IO TUCIUTIINHE.

CrpyKTypa npeiocTaBIeHuUs JEKIIMOHHOTO MaTepuaa:

— Pazgen 1. Beenenue B npeaMeT; TeOpUst HOTPEIIHOCTEN

— Pazgen 2. YucneHHoe UHTErpUpOBaHUE

— Pazgen 3. MeTozs! penieHnst 3a/1a9 TMHEHHOU anre Opbl
— Paznen 4. MeTozp! penieHHs] HETUHEWHBIX ¥ TPAHCLEHJECHTHBIX YpaBHEHUH
— Paznen 5. YucneHHble MeTOBI PeLICHHS OOBIKHOBEHHBIX U (epeHINATBHBIX YpaBHEHHUH



— Pazgen 6. UaTeprionmmpoBanue u anmpoKkcuManus GyHKIUN

MeTtoauyeckue ykazaHusi Ui OOY4YaIOIIMXCH IO IPOXOXKICHUIO TNMPAKTHYECKUX
3aHATHH

[IpakTuyeckoe 3aHATHE SABISETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3alMM y4eOHOro
mpolecca, 3aKJIF0YaloLIeiics B BEINOTHEHUH 00yUYalOIUMUCS MOJI pPyKOBOJCTBOM MPENOJaBATENS
KOMIUIEKCAa Y4YeOHBIX 3aaHWil C IIEeJbI0 YCBOCHHUS HAYYHO-TEOPETHUECKHMX OCHOB Y4EOHOMH
JTUCLUIUIMHBL, TPUOOPETEHUs] YMEHHI U HABBIKOB, OMBITa TBOPYECKON 1A TEILHOCTH.

[enbio MpakTUUECKOro 3aHATUS AJis 00ydarolerocs: IBJsIeTCsl MPUBUTUE O0yYaroeMcs
YMEHHI U HABBIKOB MPAKTUYECKOHN ACATEIBHOCTH 10 U3y4aeMOW TUCLUIIINHE.

[Tnanupyemble pe3ysbTaThl P OCBOCHUHU 00YyYaroLeMcs PaKTHYECKUX 3aHITHH:

— 3aKperuieHue, yriayOsieHue, paclIMpeHHe W JAeTanu3alus 3HAHUW TNpU PeleHUuU
KOHKPETHBIX 3aJ1a4;

— pa3BUTHE I[IO3HABATENbHBIX CIHOCOOHOCTEH, CaMOCTOATEIbHOCTH  MBILIUICHHUS,
TBOPUYECKOW aKTUBHOCTH;

— OBJIAZICHWE HOBBIMH METOJAMH M METOJUKAMH H3Y4YECHUS KOHKPETHOW YyuyeOHOMU
JIMCUUILINHBI;

— BbIpabOTKAa CIIOCOOHOCTHU JIOTUYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUW IS
BBITIOJIHCHMS 3aaHHI;

— o0ecrieyeHne PalMOHAIBHOTO COYETaHMs KOJUIEKTHMBHOM M MHAMBHUIYaJIbHOH (GopM
o0y4eHusl.

OYHKIUY MPAKTUYECKUX 3aHATHH:

— [I03HaBaTeJbHAs;

— pa3BUBaroLIas;

—  BOCIIUTATEJIbHASL

[lo xapaxkTepy BBINOJHSIEMbIX OOYYAIOUIMMCS 33JaHUN MO MPAKTUYECKUM 3aHATUSM
NOJIpa3AcisAloTCs Ha:

— O3HaKOMMWTEIIbHBIE, MPOBOAMMBIE C LEIbI0 3aKPEIUICHHs MW KOHKPETH3alUuu
M3YYEHHOI'0 TEOPETUYECKOr0 MaTeprana;

— AHAJIUTHYECKHUE, CTABSILIUE CBOCH ILIEJIbI0 MOJyYeHHE HOBOM MH(OpMAaILMK HA OCHOBE
(dbopManu30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHBIEC C MOJYYCHHEM HOBOW MH(OPMAIMH MyTEM CaMOCTOSATEIHHO
BBIOpPAHHBIX MOXOJIOB K PEIICHUIO 3a/1a4.

@opMbl OpraHu3aldyd NPAKTUYECKUX 3aHIATHI ONPEAENAIOTCS B COOTBETCTBHHM CO
cnenn(pUIecKUMUA OCOOEHHOCTSIMU Y4eOHOW AMCHMIUIMHBI M HeIsiMH oO0ydeHus. OHU MOTYT
IIPOBOAMTHCS:

— B UHTEpakTUBHOW ¢opme (pelieHHe CUTYallMOHHBIX 3aJad, 3aHATHS 110
MOJEIUPOBAHUIO  PEANbHBIX  YCIIOBHM, [JE€JIOBbIE WIPbl, WIPOBOE  IPOEKTHPOBAHHE,
MMUTALIMOHHBIEC 3aHATHUS, BbIE3/HbIC 3aHATUS B OpraHU3aluu (MpeanpusTus), neyoBas ydeOHas
Wurpa, poJjeBas Wrpa, ICUXOJOTMYECKHUH TPEHUHT, KEHC, MO3rOBOM IITYpM, TPYNIOBBIE
JIUCKYCCHH);

— B HE UHTEpPAKTUBHOHM (hopMe (BBIOJHEHUE YNPaKHEHWM, pelIeHne TUIOBBIX 3a7ad,
pellIeHre CUTYallMOHHBIX 33/1a4 U IPYTroe).

Metoarka TpOBENCHUS MPAKTUYECKOTO 3aHATHS MOXET OBbITh Pa3IM4yHOM, MPH ITOM
BaXXHO JOCTIDKEHHE OOIIEeH 1eNU TUCIUIUINHBIL.

TpeGoBanus K NpoBeICHUIO NPAKTHYECKUX 3aHATHI

Coneprkanue MPaKTUYECKUX 3aHATHI COOTBETCTBYET paseliaM JIEKIIMOHHOTO MaTepualia M HalpaBICHUIO
Ha (opmupoBanue obmenpodeccuonansuoit kommerernud OK-10 u mpodeccronansubix kommerenimi [TK-1 u
[TK-2. Kaxxmoe mpakTHYecKOoe 3aHsATHE MPEeIyCMaTpHBaeT KaK BBHIMOJHCHHE 3aJaHUi TEOPETHYECKOTO IUIaHa it
IIPOBEPKU CTCIIEHNU OCBOCHUA JICKHMOHHOI'O Marcpuajia, TaKk U 3alaHuA I OBJIAACHUA HAaBBIKAMHW W MCTOJaMMH,



H€06XO,HI/IMLIMI/I opu peHICHUMN 3a4ad, BCTPCHANMIUXCA B MOCICAYIOMIUX AWCHUIUIMHAX OOIL HpI/IMepI)I 3ajad,
peura€MbIX Ha NPAKTUYCCKUX 3aHATUAX, TPUBOAATCA HUKE.

|. Iokazare, uto B MeTone HeioTona nocnenosarensHocTh npudIHAKeHHA 1HO0 MOHO-
TOHHO yOBIBAET, THOO MOHOTOHHO BO3PACTAET, €CJIH MPOH3BOAHAA COXPAHSET 3HAK U MO-
HOTOHHA.

2. BeISICHHTB K KAKOMY M3 KOpHeil ypasHenus x° — x = 0 cxoautes metoa Heiotona,
€CJIH HAYHHATE C MPOU3BOIBHOTO Xg.

3. YuuThIBas, 4TO KOMIIEKCHBIE KOPHH NOJIHHOMA MONAPHO COTPAKEHHbIE X, = ¢ + i d,
NOCTPONTE, C HCMONB30BAHHEM aHaI0ra cXemsl I'OpHepa, anropuT™ BEIYHCIEHHS AeicT-
BHTENBHOH U MHHMOI 4acTell ITHX KOPHEI.

4. TlocTpouts kBaaparypusle (popmynsl 'aycca npu n=2 1 uccnea0BaTh HX NOTPeLI-
HOCTb.

5. lMonyunte kBagpatypryio Gopmyay CHMICOHA MYTEM 3aMEHB! (DYHKIIHH HA OTPE3Ke
[2;_1, X;] mONHHOMOM BTOpPOIi CTENIEHH.

6. Ucnonw3ya kBagpaTtypHbie OPMYIILL, HAMHCATE ATOPHTM PELIEHHS HHTErPAITLHOTO

ypaBuenns y(x) = f(x) + f; K(x,t) y(t) dt, rne f(x), K(x,t) - 3agannsie dyHk-
LHH.
7. lokazars, 4TO aNNpoKCHMALUS EPBOH Npou3BoaHOI dopMynamu

o _ A f(xia) = 3 f(x) = 4f (xi42)
fri = h .
_3f (i) = 4 f(xima) = fxi2)

£l = f(xie) = fxi-q)
Ryt = 2h

HMECT BTGIJDf‘i nopaJoK TOYHOCTH.

I. MeTtogom OT NpOTHBHOIO A0KA3aTh Teopemy AnaMapa.

2. DLI,EHI-]TL HOPMY MOTPEMIHOCTH B CIIYYAE HATHYHA I'lﬂl'pEIJIHDCTEﬁ [NpH BEIYMHCIECHHH 3J1¢-
MEHTOB MaTpHUBI CHCTEMEL.

3. BrmiBectn hopMynBl METOJa NPOTOHKH NPH HCKIIOYEHHH HEH3BECTHRIX B MPAMOM XOJ€ B
00paTHOM MOPAJIKE.

4. Jlokasars Teopemy Heiimana B cnyuae cHMMETPHYHBIX MaTPHIL.

5. Jlokazares Teopemy Camapckoro.

6. Jlokasars, uto npu BeIOOpE T = 22{1 (A) + Ly (A) (A > 0) nopma marpuusl
max min

OyIeT MHHHMAILHOH.

7. Hccenenyiite cxoanMocTs MeTOAa 3eliaens, Koraa



n

qlayl }me. i=1.n 0<g<l
=1
j2i

1. Toctponte pemenne audupepeHIHANBHEIX H PA3HOCTHLIX 3a1a4. OnpenenuTs NOpPAI0K an-
NPOKCHMALMH cXeMoil AH(depeHIHATEHOTO YpaBHEHHS H NOPAI0K CXOJIHMOCTH Pa3HOCTHO-
ro peleHHs K TOUHOMY

Yi+1=Vj

a. y =y, y0) =1 =—=y.,y=1y =yH)

b y'=y, y(0)=1; 2= T8y, =1, ;= y(h)).

2

Yisz = 2Vje1 ¥

c. y-y=0y0)=0y(0)=1 —+ ¥+ =0, =0, y1=h

2. TlocTtponThk YnCnEHHBI MeTO pewenns 3aaaun Kowmu ans oduikHOBEHHOTO nuQpepeniin-
aNnBHOTO YPABHEHHS.

3. [loctpouTk uMCIEHHBIH METO H IOKA3aTh €10 CXOAHMOCTE JIS PELIEHHS KPaeBoil 3a1aun
ans audypepeHInanEHOrO YPaBHEHHS BTOPOro NOPSA/IKA C KPAEBBIMH YCIIOBHAMH TPETHETO
pona.

MeTtoanueckue yka3zaHusi AJs 00y4aIOMIMXCS MO MPOXOKAEHUIO CAMOCTOATEIbH O
padoThI

B xoze BBINONHEHHUSI CaMOCTOSATEILHON PaOdOTHI, O0OYUYaIOIIUICS BBIMOJIHIET pabOTy 1O
3aJ]aHUI0 M TP METOJIMYECKOM PYKOBOJICTBE MpENojaBareisi, HO 0e3 ero HemnocpeICTBEHHOTO
y4acTus.

Jns oOyuaromuxcsi Mo 3aouHOM (popMe 00yueHHus, camMoCTOsTeNbHAs paboTa MOXKET
BKJIIOYATh B C€0s KOHTPOJIBbHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSATENbHOM paboThl, y olyuatoiierocs (Gpopmupyercs
1esrecoodpa3Hoe TIaHNPOBaHUE pabOvYero BPEMEHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATH YMEHUS
Y HaBBIKM B YCBOGHUM M CHCTEMATH3allMU MPHOOPETAEMBIX 3HAHHI, OOECIICUYMBAET BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIepHOA OOYYCHHs, TIOMOTAeT TOJIYYHTh HABBIKM ITOBBIIICHUS
po¢eCCUOHATILHOTO YPOBHSI.

MertoauyeckuMu ~ MaTepUaliaMH,  HANpaBISIONIMMUA  CAMOCTOSITEJIBHYIHO — paboTy
00yJaroNTuXCsl SIBJISIFOTCSI:

—  y4eOHO-METOAMYECKUN MaTepHal Mo JUCIUILIINHE,

— METOAMYECKHE yKa3aHWsI MO BBITIOJHEHHUIO KOHTPOIBHBIX paboT (11 00ydyaromuxcs
o 3a04HOU (hopme 0OydeHus).

MeTtoanueckue yKasaHusi JJisi 00y4YalOLIMXCS MO MPOXOKIEHUIO MPOMEKYTOYHOM
aTTecTAlHU

[MpomexxyTouHass  arrectanusi  OOydarOMIMXCS — MPEIyCMaTpUBAaeT  OIICHUBAHHE
MPOMEKYTOYHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB 00yucHHs 1Mo auciuiuinie. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OLEHKH 3HAHWM, IOJYyYEHHBIX OOYYalUMMCS B TpoIecce
W3yUYEHHs BCCH MUCIMIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTEIbHON pabOThI, CIIOCOOHOCTH
HpI/IMeH}ITb nx aja peH_IeHI/ISI HpaKTI/IquKI/IX 3a1a4. 9K3aMeH, KaK HpaBI/IHO, HpOBO,Z[I/ITCSI B



NIEPUOJ, DK3aMEHALMOHHOM CECCUM M 3aBEPIIACTCS aTTECTAlMOHHOW OLEHKOH «OTJIMYHO»,
«XOPOILO», «YAOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

— 3a4eT — 3TO (hopmMa OLIEHKM 3HAHHM, MOJIyUYEHHBIX OOYYaIOUIMMCS B XOJ€ M3yUCHHS
y4eOHOI AUCUUIUIMHBI B 1I€JI0M WIN MIPOMEXYTOUHAas (110 OKOHYaHUHU CEMECTpa) OLIEHKA 3HaHU
00yyYaroImumMcs 10 OTAEIbHBIM pa3jesiaM JUCLUIUIMHBI ¢ aTTECTAllMOHHOM OLIEHKOH «3aYTeHO»
WJIU «HE 3a4TCHO».

— uddepeHIUpOBaHHBI 3ayeT — 3TO (opMa OLEHKUM 3HAHUM, MOMyYEeHHbIX
00yYaromuMcsi Py M3Y4YCHUH TUCIHUIUIHHBL, TP BHIIOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIEeI0BATENbCKUX PA0OT U MPOXOKICHUN MPAKTUK C aTTECTALlMOHHON OLIEHKOH
«OTJIIMYHO», «XOPOILO», «yAOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIILHON.

Cucrema OLIEHOK IpU TPOBEACHUU MPOMEKYTOUYHOM aTTECTALUK OCYLIECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBanusiMu llonokenuit «O TekylieM KOHTpOJE YCIEBAEMOCTH H
NPOMEXYTOUHOH arTectanuu cTyneHToB ['YAIL oOyuaromuxcs Mo nporpaMmam BBICIIETO
obpazoBanus» M «O MOAYJIBHO-PEUTUHIOBOW CHCTEME OLEHKH KauyecTBa Y4yeOHOW paboThI
ctyaeHToB B 'Y AID.



JIuct BHECEHUSI U3MEHEHUH B pabouylo IpOorpaMMy JTUCLUILUIUHBIL
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