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MNOACHUTEJIBHAS 3AIINCKA

B cucrteme o06pa3oBanus yxe JaBHO CYIIECTBYET nMpolaema, KOraa rOBOPSIT
0 TOM, YTO CTYJI€HTBI U MOJIOJIbIE CIICIIUAIUCTHI HE YMEIOT PEeIIaTh MPOOIEMbI U
PAaKTHYECKUE 33]]a4H, KOTOPHIE YaCTO BO3HUKAIOT B MPO(EeCCHOHABHON U
XU3HEeHHOU cepe. UM MemnaeT, mpexe Bcero, MabIOHHOCTh MBIIIUIEHUS. JTO
IPOUCXOANT Oyiaroapsi TPAAUIIMOHHONW CHUCTEME 00Y4EHHUs, TOICTErHYTO! B
nocyenHue roael uroropo arrecrauueit (EI'9, 'MA), rotoBsick K KOTOpOMY
ydauiecs 1noj, pyKoBOJCTBOM YUUTEJEN BBIHYKIEHBI OTPA0AThIBATh TUIIOBBIE
AJITOPUTMBI PELLICHUS] OJHOTUIIHBIX 33]a4, JOBOJ UX JO aBTOMAaTHU3Ma.

[IpakTka mOKa3ana, 4YTO 3a CUET HATACKUBAaHMS, aJITOPUTMU3ALUU
HEBO3MO>XHO (POPMUPOBAHUE YEJIOBEKA MBICISAIIETO, CIIOCOOHOIO JEMCTBOBATH B
CUTyalluul HeompeneseHHOCTH, Kak Toro TpeOyer GI'OC. KadecTBEHHO HOBBIE
pe3yJIbTaThl, JOJKHBI OBITh JOCTUTHYTHI TOJBKO B PE€3yJlbTaT€ OCO3HAHHOIO U
OCMBICJICHHOTO YCBOEHUS COJIEP>KaHus, O] KOTOPHIM TOHUMAETCSl HE CTOJIBKO caM
yueOHbI MaTepua, a CKOJIbKO CIIOCOOBI €r0 OCBOCHHUS.

OpHuM W3 CrOCOOOB CHATHSI ATOW MPOOIEMBbl (MU €r0 MUHUMAJTU3AIINN )
ABIIAETCA pa3pabOTKa M BBEJACHHE METANpPEAMETHBIX KypCOB, TNI€ PEIIAIOTCS He
OTJIeIbHBIE 3a/layd, a PacCMAaTPUBAIOTCA M HUCCIEAYIOTCS OOIIMe CIocoObl HMX
pellleHus, a YHUBEPCAIIbHBIMH 3TH CIOCOOBI CTAHYT, €CIU YYaIlUEeCs YCBOSIT 3TH
CHoco0bl HACTOJBKO TITyOOKO M OCO3HAHHO, YTO CMOTYT MPUMEHHUTh UX B JIIO0OU
Jpyroi npeaMeTHON 00J1aCTH, BKIIIOUasl CUTyalluu peasibHOM xu3Hu. Kpome Toro,
IPOLECC TOMCKAa CHOCOOOB peuIeHMs] 3aJady, a B OCOOCHHOCTH IIPOLIECC €ro
IEepeHoca MPEJOCTaBIsAET BO3MOYKHOCTh YUEHHUKY IPOSIBUTH U PAa3BUTh CBOU
JUYHOCTHBIE KA4eCTBA, T.K. B ’TOM IIPOLIECCE OH BBICTYNAET UMEHHO KaK CyOBEKT
CBOEU 1EATEIBHOCTH.

Takum o0pa3zoMm, paspaboTaHHas MmporpamMma Kypca HalpaBieHa Ha
pa3pelIeHne NPOTUBOPEUNN MEXKIY:

»  tpeboBanusmu OI'OC, ¢ omHOI CTOPOHBL, ¥ ¢ Apyroi - EI'D u TUA;

»  3HAYMMOCTHIO (POPMHUPOBAHUS MATEMATHYCCKOTO MBIIIICHHS u
OTHOIICHHEM K MpPEIMETy ydalluxcsi KaK CJIOKHOMY, TPYIHO YCBaMBaeMOMY,
HEMHTEPECHOMY 3aHSTHIO;

»  HEOOXOIMMOCTBIO  Ppa3BHTHUS  CHOCOOHOCTEH  TEOPETUYECKOTO
00001IIEHNS ¥ HATTMYXSA Y YUAIUXCSI OMBbITa IMIUPUIECKOTO;



»  pa3pblB MEXKIy 3aJadaMH, peliacMbIMH B IIKOJIC W TPAKTHYSCKUMU
3a/1ayaMi, C KOTOPBIMH YYaIHecsl CTAIKUBAIOTCS B )KU3HHU.

OcoOeHHOCTBIO  pa3paboTaHHOM IpOrpaMMbl  Kypca  SIBJISIETCS
MOJICIMPOBAHUE KaK YHUBEPCAJIbHBIM CIOCOO MOHUMAHUS M TIOMCKa CIIOCOO0B
peleHus JIro0oi 3aa4uu B 11000 00J1aCTH JIeSITETLHOCTH.

Heab kypca: OcBoeHue oOuiero croco0a pelieHus 3ajad MOBBIIICHHON
CJIOKHOCTH C MTOMOIIBI0 MOJEIMPOBAHMS KaK YHUBEPCAIBHOTO crioco0a B paMKax
npeanpodUILHON MOATOTOBKH YYAIIHXCA.

KinroueBbie 3a1auu Kypca:

o npeomemuvle: YMEHUE pellaTh 3a7adyd MyTeM HaXOXKIEHHUs OOLIEro
croco0a Ha OCHOBE MOJIEIMPOBAHUS;

o Memanpeomemuble. OCBOCHHUE OOIIUX W YHUBEPCAIBHBIX CIIOCOOOB
pemieHus 3a7a4: MOJISTUPOBAaHNE, IOHUMaHKe, TPoOIeMaTH3alus, UCCIeA0BaHME,
v ap.;

o JuyHocmHble: (POpMHUpPOBAHHE CYOBEKTHOM IMMO3UIMU peOeHKa I10
OTHOIIEHUIO K COOCTBEHHOM JESTEIILHOCTHU B MPOLIECCE PEIICHUS 3a/1ay.

Takum 00pa3om, MeTanmpeaMeTHBI Kypc: «MoenupoBaHue B MPOIECCE
pelieHusT 3a7ad TOBBIMICHHOW CJIOXXHOCTH» SIBISETCS OJHHM €3 CIIOCOOOB
peanu3aluMyd  KayeCTBEHHO  HOBbIX  TpeOoBanud  ®PI'OC: npenMeTHbIX,
METaNnpeIMETHBIX, TMYHOCTHBIX PE3YIbTATOB.

IIporno3upyembie MeTanpeAMeTHbIE Pe3yJbTAThI:

e VYMEHUE NPUMEHATHh: W3BECTHBIE AITOPUTMBI U METOIbl UCCIEAOBAHUS B
KOHKPETHON CHUTYyalluu; WHIYKTUBHBIE W JICIYKTUBHBIC CIIOCOOBI
paccykJeHui; 0a30BbIi OHITHITHBIN arapar;

e VYMeHuE BHUJIETh pPa3JIMYHBIE CTPATETHMM pPEUICHUS 3aJa4 W  U3BJIEKaTh
HEOOXOAMMYIO ISl UCCIIEIOBAHUS M PEIIeHUs 3a/1a4 HHMOpMaIio (3HAaHUS
U3 pas3HbIX oOjacTeil); MpOBOAUTH JIUATHOCTUKY 3a/layd (MIOHUMATh €€
CMBICJI U HA3HAUYEHHE) U aHAJIOTHUIO 3a/1a4;

e VYMeHuE aHaIuM3UpOBaTh B3aUMOCBSI3M MEXIY 3aJlayaMd M CBSI3bIBATh
HEU3BECTHBIC 33]]a4U C JAHHBIMH; CBOJIUTD CJIOKHBIE 3a/1a4H K BBIMIOJTHEHUIO
0oJiee PJIEMEHTAPHBIX JICUCTBUIA;

e VYMEHUME NPUHUMATh ONTUMAJIBHOE PEIIEHWE M JOBOAUTH JI0 KOHLA
HAMEUEHHBIN MJIaH PELICHHUS;

e ®opMHpPOBaHHE HABBIKOB OLICHUBATH: JIOTUKY IMOCTPOCHUSI MPOCTHIX CXEM
pelIeHUs 3aJlady, COOTBETCTBUE BBIBOJIOB  HCCIENOBAHUS, JOCTHUKEHHE
y4eOHBIX PE3yIbTaTOB.

IIpeanosaraemslie pe3yJabTaThl



H3yuenue dannozo Kypca oaem yuauumcs 603MOHCHOCHLb:
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MOBTOPHUTH U CUCTEMATH3UPOBAThH paHee N3yUEHHBIM MaTepHall IMKOJILHOTO
Kypca MaTeMaTHKH;

OCBOUTH OCHOBHBIE NTPUEMBI PEILICHUS 3a]1a4;

OBJIAJICTh HABBIKAMH MTOCTPOCHHSI U aHAJIHM3a MPENOIaraéMoro perieHus
MIOCTaBIICHHOW 3a/1a4H;

MIO3HAKOMHTHCS M UCIIOJIb30BaTh Ha MPAKTUKE HECTAaHAAPTHBIC METOIbI
peIIeHus 3a71a4;

MOBBICHTH YPOBEHBb CBOCH MaTEMATUUYECKOMN KYJIBTYPhI, TBOPUYECKOTO
pa3BUTHS, TO3HABATEILHOW aKTUBHOCTH;

MO3HAKOMHTHCS C BO3MOXKHOCTSIMH MCTIOJIB30BAHMSI DJIEKTPOHHBIX CPE/ICTB
0o0yd4eHus1, B TOM YHCJIE HHTEPHET - PECYPCOB, B X0JI€ MOATOTOBKH K
UTOTOBOM aTTecTaruu B hopme EI'D.

B npouecce obyuenus yuawguecsa npuodopemaiom cieoyoujue ymeHus:
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peoOpa30oBbIBATh YUCIOBBIE U AJIr€OpanueCcKie BhIPAXKEHUS;

peuaTh ypaBHEHUS BBICILIUX CTETICHEH;

peniaTh TeKCTOBBIE 3a/1a4H;

peuiaTh TeOMETPUUECKUE 3a/1a4u;

penaTh 3aJjaHus MOBBIIIEHHOTO U BHICOKOTO YPOBHS Cl0KHOCTH (dacThb C);
CTPOUTH FpauKH, CoiepKaIIre MapaMeTpbl U MOAYJIH;

pemaTh ypaBHEHUS U HEPABEHCTBA, COAECPIKALIUE MapaMeTPbl U MOTYJIN;
MOBBICUTH YPOBEHb MATEMATUUYECKOTO U JIOTUYECKOTO MBIIILICHHUS;
Pa3BUTh HABBIKU UCCIIEIOBATEIBCKOMN AESTEIbHOCTH;

CaMONOJIrOTOBKA, CAMOKOHTPOJIb;

paboTa yuyuTeNlb-y4eHUK, YYCHUK-YUEHHUK.

COILEP KAHUE N3YHAEMOI'O KYPCA

Tema 1. YpaBHeHUsI, HEPABEHCTBA M UX CUCTEMBbI (9 1)

Paznuunble ciocoObl perieHns JpoOHO- palluOHAIBHBIX, UpPAllMOHAIbHBIX,
TPUTOHOMETPUUYECKUX, I0KA3aTENbHBIX, IOTApUPMUUECKUX YPABHEHUH U
HEPaBEHCTB.

OCHOBHBIE IPUEMBI PELLIEHUS CUCTEM ypaBHEHUH. Mcnoib30BaHUE CBOICTB U
rpadukoB QpyHKIMI TPU PEIIEHUN YpaBHEHUI U HepaBeHCTB. M300pakeHue Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEILICHUIN YPABHEHNUI, HEPABEHCTB C IBYMs
NEPEMEHHBIMU U UX CUCTEM.

Tema 2. Moayabs u napamerp (6 4)

Pemenne nokazarenbHbIX, TOrapuPMUUECKUX YpaBHEHUH, HEPABEHCTB U UX
CHUCTEM, COJIepKaIUX MOAYJb. PeleHne noka3arenbHbIX, JJOTapuPMUIECKIX
YPaBHEHUH, HEPABEHCTB U UX CUCTEM, COAEpkKaMX napamerp. OyHKIMOHAIBHO-
rpauyecKuil METO pELIeHUs [T0KA3aTEIbHbIX, JOTapU(PMUUECKUX YPaBHEHU,
HEPABEHCTB C MOAYJIEM, IAPAMETPOM.

Tema 3. O0o6marouiee mnopropenue Kypca «Ilnanumerpus» (7 4acoB)



DneMeHThI TpeyroibHUuKa. CBOMCTBA YETBHIPEXYTOJIBHUKOB. 3a/1a41 Ha OTHOLLEHUE
OTpPE3KOB M 1uiolaaei. CBOMCTBA KacaTebHOM K OKPYKHOCTU. OKPYKHOCTh B
3a/1ayax.

Tema 4. Crepeomerpus (6 4)

[IpsiMbI€ ¥ IIIOCKOCTH B IPOCTPAHCTBE: YTOJ MEXKy IPSMOU U IIJIOCKOCTBIO, YIOJI
MEXAY IIOCKOCTSIMU, PACCTOSTHUE MEXAY ITPSMBIMU U TUIOCKOCTSIMH, YTOJI U
pPacCTOsTHUE MEXIY CKPELIMBAOIIMMHUCS NPAMbIMUA. MHOrorpaHHuku. CedeHus
MHOTOrpaHHuKoB. Tena Bpamenus. KomOunanuu ten. Pemmenne 3anad Ha
HAXO0XKICHUS TUIONIa/Iel TOBEPXHOCTH U 00bEMOB MHOTOTPAHHUKOB U TEJ
BpALLCHNUS.

Tema 9. IlpouzBoaHas u ee npuMeHneHue (6 1)

Haxoxaenue mpon3BogHON (QyHKINHU, BBIYUCICHUE YTIIOBOTO KO3 PUIeHTa
KacaTeJbHOM, COCTABIICHUE YPABHEHUS KacaTeabHON. OU3NYECKUN 1
Tr€OMETPUYECKUM CMBICI MPOU3BOAHON. [Ipon3BOHAS CIIOKHON (QYyHKIIUH.
[IpumeHeHre mpou3BOAHON K UCCIEIOBAHUIO (DYHKIIMI U MOCTPOCHUIO TpadUKOB.
HauGosnbiiee 1 HauMeHblee 3HauyeHus: QyHKIUK, SKCTPEMYMBI.

[IpuMepbl UCIIOIB30BaHUS MPOU3BOIHON JIJISI HAXOKACHUS HAWTYYILETrO PELICHUS
B [IPUKJIAJHBIX, B TOM YUCJE COLMATBHO-9KOHOMUYECKHUX 3a7a4ax.

TEMATHYECKOE INTAHUPOBAHHUE

No ypoka | ConeprkaHue TeMbI Yacer Hara
YpaBHeHHs, HEPABEHCTBA M HX CHCTEMBI 11

1 Paznmuunpie criocoOsl pereHus poOHO- paruoOHATBHBIX 1 3.09
YPAaBHEHUN U HEPABEHCTB

2 Paznuuanbpie criocoObl pereHust HppalMoHaIbHbIX YpaBHEHUNH | 1 10.09
Y HEPABEHCTB

3-4 Paznuunbie criocoObI pereHus: TPUrOHOMETPUIECKIX 2 17.09
YpaBHEHUH U HEPABEHCTB 24.09

5 Paznuunblie criocoObl penieHns noka3areabHbIX ypaBHeHUH 1 | 1 01.10
HEPaBEHCTB

6-7 Paznuunbie criocoObl penieHns J0rapupMUIECKUX ypaBHEHUH | 2 09.10
Y HEPABEHCTB 16.10

8 OCHOBHBIE IPUEMBI PEIEHHS] CUCTEM YpaBHEHUN 1 23.10

9 Hcnonp3oBanne cBOWCTB U rpadKoB GYHKITUN TIPH pemeHun | 1 05.11
YPaBHEHUN U HEPABEHCTB

10-11 N300pakeHre Ha KOOPAUHATHOM MIIOCKOCTH MHOYKECTBA 2 12.11
peleHui ypaBHEHUH C IBYMsI IEPEMEHHBIMU U UX CUCTEM 19.11
MonayJsb 1 napaMmerp 8

12-13 Pewienne kBagpaTHBIX YPaBHEHUI U HEPABEHCTB C 2 26.11
MapaMeTPOM. 3.12

14-15 Pemenune mokazaTenbHBIX, JIOTapUPMUIECKUX YPABHCHUH U 2 10.12
MX CHUCTEM, COJICPKALIUX MOYJIb 17.12

16-17 | BAYET 2 24.12
Pemrenune nmokaszarenbHbIX, JOrapu(MHUUECKUX YPAaBHEHUN U 14.01
UX CHUCTEM, COZIEpKAIUX MTapaMeTp

18 OYHKIMOHATBHO-TPAQUIECKUI METO PEILICHHS 1 21.01
NI0Ka3aTeJbHbIX, JIOTapU(PMUUECKUX YPaBHEHU, HEPAaBEHCTB




C MOJTYJIEM

19 OyHKIMOHATBHO-TPAQUIECKUI METO PEILICHHS 28.01
MOKa3aTelbHbIX, JOrapu(PMUUECKUX YpaBHEHHM, HEPABEHCTB
C MapaMeTpoOM
0O6o0marwimee nopropenue kypca «Ilaanumerpus

20 Pewienue 3a1a4 Ha CBOMCTBA NIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA. 04.02

21 Pemenue 3amay Ha HaXOXKJCHUE BBICOTHI M OMCCEKTPHUCHI 11.02
TPEYTOJIbHUKA.

22 Penrenue 3amad Ha UCHOJIL30BaHUE CBOMCTB 18.02
YETBIPEXYTOJIbHUKOB.

23 Pemnienue 3aga4 Ha OTHOILIIEHUE OTPE3KOB U TIJIOMIAJEH. 25.02

24 Penrenue 3amad Ha UCIOJIL30BAHNE CBOMCTB KacaTEJIbLHOU K 04.03
OKpYXHOCTH. Pelienune 3a1au Ha ponopHroHaibHbIE
OTPE3KH B OKPY>KHOCTH.

25 Pemenue 3anau no teme «Kacarouuecs u nepecekaronimecs 11.03
OKPYKHOCTH.
Crepeomerpus

26 [IpsiMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE: YTOJ MEXKITY 18.03
NPSIMOM M TJIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSIMU

27 Yroa u pacCTOsTHUE MEXITY CKPEIIMBAIOITUMHUCS MTPSIMBIMH. 25.03

28 MHororpanHuku. Ce4eHNsi MHOTOIPaHHUKOB. 08.04

29 Brruncnenue mioniaeil moBepXHOCTH U 00bEMOB 15.04
MHOTOTPaHHHUKOB U T€JI BPAIlCHUSI
ITpousBoaHas U ee NPUMEHEHUE

30 Haxosxenne npon3BoHON (GYHKITUU, BEIYUCICHHE YTIIOBOTO 22.04
kod(uUIMeHTa KacaTebHOM, YypaBHEHHE KacaTeIbHON

31 DU3NYECKUN U TEOMETPUUYECKUI CMBICIT TPOU3BOTHOM 29.04

32 [IpumeneHne MpoN3BOIHON K UCCIETOBAHHIO (DYHKIMI 1 06.05
MOCTPOEHHUIO TpadhuKOB

33 Okcrpemymbl QyHKIMU. Hanbosnbiiee 1 HauMeHbIee 13.05
3Ha4YCHUS QYHKITUN

34 [IprMeHeHre Nporu3BOIHOM ISl HAXO0XKICHUS ONTUMAIBHOTO 20.05

peleHus B IPUKIIAIHBIX 3a1a4ax
3AYET

HHTepHeT — UCTOYHHUKU:

1. OtkpsiThiil Oank 3anad EI'D: http://mathege.ru
2. OH-naiiH TECTHI:
3. http://uztest.ru/exam?idexam=25
4. http://egeru.ru
http://reshuege.ru/
5. ®UIIN http://fipi.ru/
6. MUOO http://www.mioo.ru/ogl.php#
7. http://shpargalkaege.ru/
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