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IHosicuuTenbLHAA 3aIHCKA

Pabouas mporpamma 31eKTUBHOTO Kypca «IIpakTUKyM 1O penieHuto 3a1a4 o MaTeMaTUKE»

COCTaBJICHAa HAa OCHOBE:

- @enepanbHOrO  TOCYAAPCTBEHHOro  00pa30BaTENLHOTO  CTaHJapTa  CpegHero  oOmiero
o0Opa3oBaHMs, YTBEPXKACHHOTO Mpuka3oM MuHucTepcTBa 0o0pa3oBaHus U Hayku Poccuiickoii
®enepaunu ot 17 masg 2012 roga Ne413;

— Vyeonoro mwiagsa MBOY «CII Ne21y;

- VYueOnas mnporpamma (aBtop): COopHHK paboumx mnporpamm 10-11 kmaccel. ['eomerpus.
CocraBurens bypmuctpoBa T. A. M.: «IIpocBemenuey, 2015 (CtanmapThl BTOPOTO TOKOJICHHUS )

— VYwuebnas mnporpamma (aBrop): COopHuk paboumx mporpamm 10-11 kmaccel. ba3oBeiii u
yrayOJaeHHbIH YpOBHU. MareMarTuka: ainrebpa M Hadajga MaTEeMaTHYEeCKOro aHalu3a.
Cocrasurens bypmucrtposa T. A. M.: «IIpocsemenue», 2015 (CtannapTbl BTOPOTro MOKOJICHHUS )

[Iporpamma paccunrtana Ha 70 yacoB. OHa mpeaHa3HAuY€Ha ISl MOBBIICHUS PPEKTUBHOCTH
noArotoBku yvammuxcs 10 - 11 kmaccoB kK UTOroBOM arTecTalii MO MaTeMaTHKE 3a KypcC MOJHOM

CpeqHell IIKOJBl M MpeAycMaTpUBaeT WX TMOATOTOBKY K JaJbHEUIIEMY MaTeMaTHUYeCKOMY

obpazoBanuo. ComeprkaHue MPOTrPaMMBbI COOTHECEHO C IPUMEPHOM MPOrpaMMOl IO MaTeMaTHKe, a

TaK)kK€ Ha OCHOBE MPHUMEPHBIX YU4EOHBIX MPOrpaMM YIIIyOJIEHHOTO YpOBHS aBTOpPOB AJMMOBa H

JI.C Aranacsna.

Jannas nporpamma no maremaruke B 10 -11 kmaccax mo teme "[IpakTUKyM 1O pelIeHHIO 3a1a4
M0 MaTeMaTHKe» TNPEJCTABISICT  yIIyOJIGHHOE  W3YYCHHE TEOPETHUYECKOTO  Marepuala
yKpynHeHHbIMU ~ Onmokamu. Kypc paccumtaH Ha Y4YEHHKOB, IKENAIOIIUX OCHOBATEIHHO
noArotoButhes kK caaue EI'D. B pesynbprare naydeHus 3Toro Kypca OyayT HCHOIb30BaHbl TPHUEMbI
MapHOM, TPYNIOBON JNEATEIBHOCTH Ui OCYIIECTBICHHS AJIEMEHTOB CaMOOLIEHKH, B3aWMOOLICHKH,
yMeHue paboTaTh ¢ MaTEMaTUYECKON JTUTEPATYPOU U BBIJCISTH TJIABHOE.

Hean kypca:Ha OCHOBE KOpPpPEKIMH 0a30BBIX MATEeMAaTHMUYECKUX 3HAHUM  yYalluxcs
COBEpIICHCTBOBATh MATEMATHUUECKYIO KYJIBTYPY M TBOPUECKHE CIIOCOOHOCTH yYalluXCsl.

I/I3yquI/1e OTOT'0 KypcCa IMO3BOJIACT PEHIUTD CICAYIOMIUEC 3adauM:

1. ®opmupoBaHuE y y4alIUXcs LEIOCTHOTO NPEACTABICHUS O TEMe, ee 3HAUCHMs B pasJiene
MaTEMaTHKH, CBSI3U C IPYTUMH TEMaMHU.

dopMHUpOBaHUE TOUCKOBO-UCCIIEN0BATEIBCKOTO METO/1A.

3. ®opMmHpOBaHWE AHAIUTHYECKOTO MBIIUICHHUS, PA3BUTHE NaMSITH, KpPYyro3opa, yMEHHE
MIPE0/10JIeBaTh TPYAHOCTH MIPU PELIeHNH 0oJiee CI0KHBIX 3aj1au.

OcymecTBienne paboThl C TOMOTHUTENBHON TUTEPATypPO.

AKIEHTHpPOBAaTh BHUMaHME YYaIIMXCsl Ha €IMHBIX TpeOOBaHMSX K INpaBuiamM o(OopMIIEHUs
pPa3IMYHBIX BMJIOB 3aJaHUll, BKJIIOYAEMbIX B HMTOTOBYIO aTTECTAllMIO 3a KypC IOJHOM
00111€00pa30BaTENLHON CPEHEN MIKOJIBI;

6. Pacmmputh MaremMaTWdyecKHe TMPEJCTABICHUS YyYaIIUXCS 110 ONPEACIEHHBIM TeMaM,
BKJIIOYEHHBIM B TMPOTrPaMMbl BCTYHNHUTEIBHBIX HK3aMEHOB B JIpyrMe THIIBI Y4eOHBIX
3aBEJICHUI.

Kypcy orBogutes 1 gac B Henento. Beero 35 yacoB B rog.
YMeHusI M HABBIKH YYalMXcs, (popMHUpPYyeMble KYPCOM:

® HaBBIK CAMOCTOSATEJILHOM pabOoThI ¢ TAOIMIIAMU U CIIPAaBOYHON JIUTEPATYPOH;

® COCTaBJICHUE AJITOPUTMOB PEIICHUS TUIINYHBIX 33]1a4;

® yMEHHS pellaTh TPUTOHOMETPUUECKHUE, ITOKa3aTebHbIE U JOrapu(pMHUUECKUE YpaBHEHUS U
HEPABEHCTBA;

N

ok~

OcobennocTH Kypca:
1. KparkocThs u3yueHus Mmatepuana.



2. IlpaxkTuueckast 3HAUUMOCTbH JUISl YUAIIUXCSL.
3. OBLIAS XAPAKTEPUCTHUKA DJIEKTUBHOI'O KYPCA

DNEeKTUBHBI Kypc IO MaTeMaTHKE COOTBETCTBYeT TpeboBanusM DeneparbHOTO
rOCy/IapCTBEHHOI'O CTaHJapTa W MpeAHa3HaueH Ui PACUIMpeHHUs 3HaHWM Mo anredpe v Hayanaam
MaTeMaTHYecKoro ananmsa u reomerpun B 10-11 kmacce Ha yriyOlieHHOM ypoBHE. AnreOpa
HarelneHa Ha (OpMUPOBAHHE MAaTEMaTHYECKOro ammapaTta Uil peuleHHs 3aJad U3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, OKPY)KAIOLIEH pealbHOCTH. SI3bIK anreOpbl MOJYEPKUBACT 3HAYCHUE
MaTEeMaTHKU KakK $S3bIKa JUIsl TOCTPOEHUST MaTeMaTHYeCKUX MOJIeJIei, MpOoIeccoB U SBICHUMN
peaIbHOTO MUpA.

OpnHOM M3 OCHOBHBIX 3aJa4 M3y4Y€HUS aireOpbl SBISETCS PAa3BUTUE AITOPUTMHYECKOIO
MBILIUICHUS,, HEOOXOIMMOTO, B YAaCTHOCTH, IS OCBOCHHMA Kypca HWH(POPMATHUKH; OBJIAJCHHE
HaBbIKaMU JENYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBanue cUMBOJIMYECKHX (OPM BHOCHUT CBOM
cienn(puIecKuil BKJIa B pa3BUTHE BOOOPAXKEHHS, CIIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUYECTBY.

Hpyroit BakHOW 3amauell u3yueHUs anreOpbl SBISETCS TMONY4YeHHE OOyYaromUMUCS
KOHKPETHBIX 3HAHUW O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4YeCKOM MOJENH [JIsi OMHMCAHHS H
UCCIIETOBAHUS pa3zHo0Opa3HBIX MPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCIMOHCHIIMAIBHBIX, MEPHOJUICCKUX U Jp.), IS GOPMHUPOBAHUS Yy YJaIIUXCS MPEACTABICHUN O
PO MAaTEeMaTUKH B PA3BUTUU ITUBUIM3AIMH U KYJIbTYPHI.

N3yuenne anredpsl M HaYall aHATIN3a B CTAPIIEH IIKOJIE OCYIIECTBISETCS Ha ABYX YPOBHSIX -
6azoBoM u mpodunbHOM (YriyOna€HHOM), KaXKIbld M3 KOTOPHIX HMMEET CBOKO CHEHu(pUKYy B
3aBUCUMOCTH OT 00pa30BaTeNIbHBIX MOTPEOHOCTEM 00YUAIOIIUXC L.

Otmuuust Kypca «AnreOpbl M Hayall aHalu3a» Ha 0a30BOM YpPOBHE OT TOrO e Kypca Ha
poQUILHOM ypOBHE 3aKJIIOYAOTCSI B TOM, YTO OJWH W TOT K€ MATeMAaTWYCCKUU Marephal B
MEPBOM CJIy4yae CIYKUT TJABHBIM O0pa3oM CpPEICTBOM pa3BUTHUSI JUYHOCTH OOYyYaromuxcs,
MOBBIIIEHUS] X OOIIEKYJIbTYPHOTO YpPOBHS. Bo BTOpOM cirydae BO TJIaBy yriia CTaBUTCS Pa3BUTHE
MaTEMaTHYECKUX CIOCOOHOCTEH OOydYarolUXCcsi U COXPAHEHHE TPAIUIIMOHHO BBICOKOTO YpPOBHS
POCCHUHCKOTO MaTeMaTH4ecKOoro o0pa3oBaHMA. OTH OTIMYUS MPOSIBIATHCS B ydueOHOM
JeSTeNbHOCTH: O5TO, HANpUMEp, pa3jIMYHbI YpOBEHb U3JOKEHHUS MaTrepuaia U HEKOTOpoe
pacimpeHre Ccoaep)kaHusi Kypca B KJaccax € YIJIyOJICHHBIM HW3YyYeHHeM, pa3jinyHas TIyOWHa
M3YYECHUS KITIOUEBBIX TIOHSATHUH, KaueCTBEHHBIE pazNuuMsi B 3adadyHoM wmarepuane. [lostomy
oOyuJaromuecsi, UMEIOIINE IPKO BBIPAKCHHYIO CKIIOHHOCTh K 3aHATHSM HAyKOH, M B YaCTHOCTH K
MaTeMaTHKe, MOTYT MOJIyYUTh BO3MOXXHOCTH Pa3BUTUS CBOMUX crocoOHOcTel. [l 3Tol kareropuu
o0yJaromuxcs OyIyT MPeaIOKHBI TEMBI CAMOCTOSITENIFHBIX HCCIIEI0BATENBCKUX paboT. HekoTopsie
U3 HUX TPEAYCMOTPEHBI B IpOTrpamMMe [T YIITyOJIeHHOTO YPOBHS.

l'eoMeTpusi— OIWH W3 BaXHEHIINX KOMIIOHEHTOB MaTeMaTHYECKOr0 OOpa30BaHUS,
HeoOxouMast Jisl MPUOOPETEHUsI KOHKPETHBIX 3HAHUHM O MPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX
YMEHHM, (GOPMHUPOBAHUS s3bIKA OIMUCAHUS OOBEKTOB OKPYKAIOIIETO MHpA, IS Pa3BHTHS
MPOCTPAHCTBEHHOTO BOOOPaKEHUS M WHTYUIIMU, MATEMATHUYECKON KYJIbTYPBI, A ICTETUYECKOTO
BOCIIUTAHMSI ydamuxcs. VI3ydeHne reoMeTpruu BHOCUT BKJIAJ] B Pa3BUTHUE JIOTHYECKOTO MBITIICHUS,
B (hopMHpOBaHHE MOHSATHS JI0Ka3aTEeILCTBA.

Takum 00pa3oM, B X0/1€ OCBOEHHUSI COJEpPKaHUS Kypca ydalludecs MOJy4aroT BO3MOXKHOCTb
pa3BUTh TPOCTPAHCTBEHHBIC MPEJCTABICHUS W HM300pa3UTENbHBIE YMEHHS, OCBOUTH OCHOBHBIC
(aKThl ¥ METOJIBI CTEPEOMETPHH, H3YJUTh CBOMCTB IPOCTPAHCTBEHHBIX TEJ, HAYIUTHCS MPUMEHITH
MOJTy4YEHHBIC 3HAHUS JJIsl PEIICHUS TPAKTUYECKHX 3a71ad.

3.0IIMCAHHUE MECTA YYEBHOI'O ITPEJIMETA B YYEBHOM IIVIAHE

B 0GasucHOM y4yeOHOM IJIaHE HA DJIEKTUBHBIM Kypc MO MaTeMaTHKe OTBoguTcsS 1 yac B
HEJIeIro, Bcero35 gacoB B roj, 3a 2 roga — 70 gacos.



4. JIMYHOCTHBIE, METAINIPEJMETHBIE WU NPEIMETHBIE PE3YJIbTATbI
OCBOEHUSA YYEBHOT'O IPEJIMETA
[IporpamMma obecrieynBaeT OTpPaKEHHE CICAYIOLUIUX PpEe3YyIbTaTOB OCBOCHUS Y4eOHOrO

IpeaMeTa:
JIMYHOCTHBIE:

c()OPMUPOBAHHOCTh  IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U OOILIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, a
TaKkKe pa3MHYHbIX (OpM OOIINECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

c()OPMUPOBAHHOCTh OCHOB CaMOpa3BUTHS W CAMOBOCHUTAHHS B COOTBETCTBHH C
o0I1eYeI0BeUeCKUMU IIEHHOCTSIMU M HJeallaMU T'PaKJaHCKOro OOIIEecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON M OTBETCTBEHHOM JI€ATEILHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEACHUE B MOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTD
BECTHU JIUAJIOT C JPYTHMH JIFOJbMH, TOCTHTaTh B HEM B3aMMOIIOHUMAHWSI, HAXOUTh OO0IIHe
e U COTPYTHUYATD IS UX TOCTHXKEHUS;

HaBBIKH COTPYJHUYECTBA CO CBEPCTHHUKAMH, JETbMH MIIQJIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTenbHOl, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIEeI0BATENbCKONW, MPOSKTHOW H
JIPYTUX BUIAX IEATEIbHOCTH;

HPABCTBEHHOE CO3HAHME U MIOBEJIEHNUE HA OCHOBE YCBOCHHUS 00IIEUETIOBEUECKUX [IEHHOCTEI;
TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHMIO, B TOM WYHCIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIICHHWE K HEMPEpPhIBHOMY 00pa30oBaHHUIO Kak
YCIIOBHIO yCIICITHOW MTPO(hecCHOHATEHOM U OOMIECTBEHHON ACSITETLHOCTH;

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUYas ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHUIA;

OCO3HaHHBII BbIOOp Oyaymiedl mpodeccun UM BO3MOXKHOCTEH peanu3ali COOCTBEHHBIX
JKU3HCHHBIX TUTAHOB; OTHOIICHHE K MPOQPECCHOHAIBHON JESITeIbHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEUICHUHM JMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooiieM.

MeTanpeaMeTHbIe:

YMEHHE CaMOCTOSTEILHO OMNPEAENATh IeNH JACSITENIBbHOCTM U COCTAaBJSTh TUIAHBI
JEATEIbHOCTH; CaMOCTOATEIbHO OCYLIECTBIISITh, KOHTPOJIUPOBATb M KOPPEKTUPOBATH
JIeSATeTbHOCTh; MCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHXKEHMS MOCTaBICHHBIX
HeNnel ¥ pearu3alyy MIAHOB JeSTeIbHOCTH, BEIOUPATh YCIEUTHbIe CTPAaTeTui B Pa3IMuHbIX
CUTYaIUsX;

YMEHHE TPOAYKTHMBHO OOIIATbCI U B3aUMOJICHCTBOBaTH B TMPOIECCE COBMECTHOMU
JeSATeTbHOCTH, YYUTHIBATh TMO3HUIIMH APYTMX YYaCTHUKOB JEATEIbHOCTH, 3(()EKTHBHO
pazpemniaTb KOHQIUKTHI;

BJIQJICHUE HaBbIKAMHM I103HABATEIbHOM, Y4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOU
NEeSTENIbHOCTH, HaBBIKAMH pa3pelieHus MpoOiieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs TMPAKTHYECKUX 3a7a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B ITO3HAHMS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIBHON WH(OPMAIMOHHO-TIO3HABATEIHFHOM
JNeATEIbHOCTH, BKJIOYas YMEHUE OpPHUEHTHPOBATHCA B  PA3JIMUHBIX  HMCTOYHUKAX
nH(pOpMaIK, KPUTUYECKH OLICHUBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO, TTOTYyIaeMYI0 U3
Pa3IMYHBIX UCTOYHUKOB;

YMEHHUE HCIOh30BaTh CpeACTBA MH(OPMAITMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTUM
(manee- KT) B pemnieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33134 C
coOmoeHreM  TpeOOBaHWUW  JPrOHOMHUKHM, TEXHUKM  O€30MaCHOCTH,  THTUCHHI,
pecypcocOepexeHusi, TMPaBOHBIX M  JTUYECKUX HOPM, HOpPM HH(OpPMAIMOHHOU
0€30I1aCHOCTH;

YMEHHUE CaMOCTOSITEIbHO OLIEHMBATh W MPUHUMATH PEUICHUS, OMPEIESAIOIINE CTPATErHIO



INOBCACHU, C y‘-IéTOM rpaXXJaHCKHUX U HPaBCTBCHHBIX I.[CHHOCTGfI;

BJIAACHUEC A3BIKOBBIMU CPEACTBAMU - YMCHHUE SACHO, JIOTUYHO W TOYHO HU3JIaraTb CBOXO TOYKY
3pCHUsA, UCII0JIb30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

BJIaICHUEC HaBbIKaMU M03HaBaTeILHOMN pe(b.]'IeKCI/II/I KaK OCO3HaHHs COBCPHIAECMBIX HeﬁCTBHﬁ
U MBICIIMTCIIBHBIX IIPOHECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, T'paHull CBOCTO 3HAHUA U
HE3HaHMs, HOBBIX IIO3HABATCIbHBIX 3a4a4 U CPEACTB UX JOCTHUIKCHUS.

NpeaAMETHBIC:

c(OpMUPOBAHHOCTh NPEJCTABICHUNA O MaTeMaTHKe KaK 4acTHU MHUPOBOM KYJIbTYpbl U O
MecTe MaTeMaTHKH B COBPEMEHHOH LMBWIM3AalMM, O CIOCO0AaxX ONHCAaHUsA Ha
MaTE€MaTUYECKOM SI3BIKE SIBJICHUN PEAIIbHOTO MUPA;

c()OPMUPOBAHHOCTh TPEICTABICHUIA O MAaTEMaTUYECKHX IMOMSATHSIX KaK O BaKHEHIIMX
MaTE€MaTUYECKUX MOJEIAX, MO3BOJSIFOUIMX ONMCHIBATH M HM3Yy4yaThb pa3Hble IPOLIECCHl U
SABJICHUSA; TOHHUMAHHUC BO3MOKXHOCTU AKCHUOMATHUUYCCKOIO IIOCTPOCHHUA MATCMATHYCCKUX
TEOpHI;

BJIaACHUC MCTOAaMHM JO0Ka3aTCJIbCTB W aJrOPUTMOB PCHICHUA; YMCHUC HUX IPUMCHATD,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYXKICHUS B XO/I€ PELICHUS 3a/1ay;

BJIaACHUC CTaHAApTHBIMU HpI/IéMaMI/I peliCHrd PpalMOHAJIIBHBIX HHPPAlMOHAJIBHBIX,
MOKa3aTeNIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTCPHLIX IIpOrpaM™M, B TOM 4YHCIIC IOJII IIOHMCKaA IIYTHU
pELIeHUs U WUTIOCTPALUU PEIICHUS] YPABHEHU U HEPABEHCTB;

c()OPMUPOBAHHOCTh TIPEJCTABJICHUH 00 OCHOBHBIX TIOHATHSAX, HJIEIX H METOAax
MaTeMaTU4YeCKOro aHaJln3a;

BJIaACHUC OCHOBHBIMU IMOHATHAMU O INIOCKUX W HNPOCTPAHCTBCHHBIXI'COMCTPUICCKUX
durypax, HUX OCHOBHBIX CBOMCTBaxX; C(OPMHPOBAHHOCTH YMEHHUS paclo3HaBaTh Ha
YepTekax, MOJIEIISIX U B pEIbHOM MUPE T€OMETpHUECKUE (PUTYPBI; TPUMEHEHUE U3YIEHHBIX
CBOICTB reomeTpudeckux Guryp u GopMyn JUisl peuieHHs] TeOMETPUUYECKUX 3a1a4d U 3aa4 ¢
MMPAKTUYCCKUM COACPKAHNUECM,

c(OpMUPOBAHHOCTH MPEJCTABICHUN O Mpoleccax M SBJICHHIX, UMEIOUIUX BEPOSTHOCTHBIN
XapaKkTep, O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCaJIbHOM MUPE, 00 OCHOBHBIX MOHSTHIX
DJIIEMEHTAapHOM TEOpUU BEPOSATHOCTEW; YMEHMI HaXOAWTh W OLEHMBATh BEPOSATHOCTU
HACTYILICHUA COOBITHH B HpOCTGI\/JIHII/IX MPAKTUYCCKUX CUTyallUAX U  OCHOBHBIC
XapaKTEpUCTUKU CIIy4allHbIX BEJIUYHH;

BJIAAICHUC HABbIKAMMW HCIIOJB30BaAHUA T'OTOBBIX KOMIIBIOTCPHBLIX IMPOrpamm IpH PCIICHHUU
3az1ay;

c(OpMUPOBAHHOCTh IPEJICTABICHUH O HEOOXOAUMOCTH J0Ka3aTeNbCTB NP 00OCHOBAHUU
MaTEMAaTUYECKUX YTBEP)KJIEHUH M pOJIM AKCUOMATHKH B IPOBEACHUM JEAYKTHBHBIX
paccyXJIeHHUI;

c(OpPMHPOBAHHOCTh MOHATHMHOIO ammapaTa MO OCHOBHBIM pa3jeiiaM Kypca MaTeMaTHKH;
3HAHUM OCHOBHBIX TeopeM, (opMyn U yMEHHS' UX MPUMEHSTb, YMEHHUS J0Ka3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHJIapTHBIE CIIOCOOBI PEIICHNUs 3aay;

chOpMUPOBAHHOCTh ~YMEHHMM  MOJIETUPOBATh  pEabHBIE  CUTYyallMH, HCCIEI0BATh
IIOCTPOEHHBIE MOJENIN, UHTEPIIPETUPOBATH MIOJIYyYEHHBIN PE3YIIbTAT;

c(hOpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHalW3a U
UX CBOWCTBaX, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh MOBeACHUE (DYHKIIMI, UCIIOIb30BaHNE
MOJIYYCHHBIX 3HAaHUH JJI1 OITUCAaHUSA U aHaJIM3a PCaJIbHBIX SaBHCHMOCTeﬁ;

BJIQJICHUE YMEHMSIMHM COCTAaBJICHHUS BEPOSITHOCTHBIX MOJIENEW 10 YCIOBHMIO 3aJaud U
BBIUMCJIEHHS] BEPOSITHOCTH HACTYIUIEHHsI COOBITHI, B TOM YHCIIe C IPUMEHEHHEM (opMyl
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEH; MCCIIEAOBAHUS CITydaifHBIX
BCJIMYHH I10 UX PACTIPCACIICHHUIO.



5. COAEPKAHUE ITPOI'PAMMBI
10 kaace

Tema 1. IIpeoOpa3zoBanue ajreGpanvecKux BbIpakeHU
Anrebpanueckoe  BblpaxkeHue.  ToxnectBo.  TokaecTBeHHble — IpeoOpa3oBaHUs
anreOpanyecKux BeIpaKEeHHUH. Pa3nnunbie criocoObI TOXIECTBEHHBIX MPEOOPA30BAHUM.

Tema 2. Metoabl pemieHnst ajiredpanyecKnX ypaBHeHH U HEPaBEeHCTB
VYpaBaenue. PaBHOcWiibHBIE ypaBHeHHs. CBOHCTBa PaBHOCWIBHBIX ypaBHEHUU. [Ipuembl
pelICHUsT ypaBHEHUH. YpaBHEHUs, coaeprKamue MoAyib. IIpueMbl M MeTOABl peuIeHUsS
YPaBHEHUI U HEPABEHCTB, COJIEPKAIIMX MOIYJIb.
Pemenue ypaBHeHU U HEPABEHCTB, COJEPKAIIMX MOJYJIb U UPPALIIOHATIBHOCTb.

Tema 3. ®ynkunu u rpapukn
Oyukiun. CiocoOsl 3ananus pyakuu. CoiictBa pynkuuu. ['paduk GyHKIINN.
Jluneitnas Gynknus, e€ cBolicTBa, rpaguk (0000IICHHE).
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKU.
JpoOHo-pannonanbHble QYHKIMH, UX CBOWCTBA U TPapUKH.

Tema 4. MHoOro4IeHbI
JeiictBus Hax MHOrowieHaMu. KopHu MHOro4sIeHa.
PaznoxxeHnne MHOrousI€eHa Ha MHOKUTEIH.
YeTHOCTh MHOTOUIEHA. PaninoHanbHbIe JpOoOH.
[IpencraBieHne palOHANBHBIX APOOEH B BUAEC CyMMBI SJIEMEHTAPHBIX.
AnropurMm EBxinza.
Teopema besy. [Ipumenenue teopemsl besy i pemieHus: ypaBHEHUH BBICIIMX CTEIICHEH.
PaznoxeHne Ha MHOKUTEIN METOJJOM HEOIPEeNeHHbIX KO3 PUIINEHTOB.
MeTto/1bl pelieHns: ypaBHEHUH C 1eIbIMUA KO3 (UILIMEHTaMU.

Tema 5. MHoxkecTBa. Unc/ioBble HEPaBeHCTBA
MHosxecTBa u ycnosus. Kpyru Diinepa.
MHo’xecTBa TOUEK IIIOCKOCTH, KOTOPBIE 33/1al0TCsl YpaBHEHUSMU U HEPABEHCTBAMHU.
YucnoBsle HEpPAaBEHCTBA, CBOMCTBA 4YHMCIOBBIX HepaBeHCTB. HepaBeHcTBa, coaeprkamue
MOJlyJib, MeTOnbl pemieHusi. HepaBeHcTBa, copaepxkaliue Mapamerp, METOJbl PEIICHHUS.
Pemenne HepaBEeHCTB METOIOM UHTEPBAJIOB.
Toxnecrsa.

Tema 6. MeToabl pelieHHs] TPUTOHOMETPHYECKMX YPABHEHHII U HEPABEHCTB
®Dopmynsl TpUroHoMeTpud. IIpocreimme TpPUroHOMETpUYECKUE YPAaBHEHNS U HEPABEHCTBA.
MeTtonbl X penieHus.
[lepuon  TpuroHomerpuueckoro  ypaBHeHus.  OObenuHeHHE  Cepuil  pelIeHus
TPUTOHOMETPUYECKOTO YPAaBHEHMSI, pAllHOHAIbHAS 3alIUCh OTBETA.
ApK-(QYHKIIMHM B HECTaHJAPTHBIX TPUTOHOMETPUYECKUX YPABHEHUSX.
Tpuronomerpuueckue ypaBHeHus B 3anadax EI'D. IIpeoOpa3oBaHue TpUTrOHOMETPUUYECKUX
BBIPAKCHU.
Tpuronomerpuyeckue HepaBeHCTBa. [IprMeHeHne CBONCTB TPUTOHOMETPUUECKUX (PYHKIUN
IIPU PELLIEHUN YPAaBHEHUN U HEPABEHCTB.
TpuronomeTpusi B KOHTPOJIbHO-U3MEPUTENBHBIX MaTepranax EI'O.

Tema 7. TexkcroBble 3a1a4u. OCHOBHBIE THIIBI TEKCTOBBIX 32/1a4. MeTOAbI pelIeHUs



[Tpuemsbl pemieHHs TEKCTOBBIX 3a1ad Ha «paboTy», «IBMKEHHUE», «IIPOLEHTBI», «CMECH»,
«KOHIIEHTPAIIHIOY», «IIPOTIOPIUOHATIBHOE JIeTICHNE». 3a/1auil B KOHTPOJIbHO-N3MEPUTETBHBIX
Mmatepuanax EI'D.

Tema 8. IIponzBoanas. [IpumeHeHne Npou3BOAHOM
[TpuMeHeHrne NMPOU3BOAHOM IJI HCCIIEAOBAaHUS CBOWCTB (DYHKIMM, IOCTpOEHHE Tpaduka
byHKINN.
HauOonpiiee 1 HauMeHblee 3Ha4eHUs QYHKLUH, pELLICHHUE 3a/iau.
[IpuMeHeHre METONOB JJIEMEHTAPHOM MAaTeMAaTHKU M IPOU3BOJHOM K HCCIIEIOBAHUIO
CBOWCTB (DyHKLIMU U ITOCTPOCHUIO €€ Tpaduka.
Pemenue 3aga4 ¢ npuMeHEHUEM TPOU3BOJIHOM, YPABHEHUIN U HEPABEHCTB.

Tema 9. KBaapaTHblii TpexuJ/ieH ¢ mapaMeTpoM
Pemenne MaTemaTM4eCKHX 3a7a4 HA KBaJPATHBIM TPEXWIEH C IIapaMeTPOM.

6. TEMATUYECKUM IJIAH
10 xanace
Ne Tema Koua-Bo
4acoB
1 | [IpeoOpazoBaHue areOpandecKuX BhIPAKECHUN 3
2 | MeTtop! pelieHus alredpandeckux ypaBHEHUH U HEPaBEHCTB 8
3 | ®ysxnun u rpaduku 4
4 | MHorouseHsl 7
5 | MuoxectBa. YncinoBble HEPaBEHCTBA 7
6 | MeToabl penieHus: TPUTOHOMETPUYECKUX YPAaBHEHHUM U HEPaBEHCTB 6
UTOro 35
Ko OcCHOBHBIE BH/bI Jata
Ne AeITeJIbHOCTH YYeHUKA
n/n Pasnex, rema HeeTBo (Ha ypoBHe y4eOHBbIX
yacos . . ILnan | Pakr
ACHCTBHI)
1. ITpeoOpa3oBanue ajredpanyeckux BbipaxkeHui (3 4)
1.1 | AnreOpanueckoe BbIpakeHUE. 1 Jloka3bIBaTh TOXKAECTBA
ToxecTBo
1.2 ToxaecTBeHHble MpeoOpa3oBaHUs 1 Beimonnsate
areOpanyecKux BhIPaKEHUH. TOKJIECTBEHHBIE
Paznuynble criocoObl TOX1ECTBEHHBIX PaBHOCHUJIbHBIE
npeoOpa3oBaHuit npeoOpa3oBaHus
BBIPKECHUI
1.3 | Ilpaktuueckas pabota 1 BoinonusaTe
TOKJIECTBEHHbBIE
PaBHOCHJIbHBIE
npeoOpazoBaHms
BBIPAKCHUI
2. MeToabl peuieHus ajredpanyeckux ypaBHeHMii 1 HepaBeHCTB (8 1)
2.1 | YpaBHenue. PaBHOCHIIbHBIC 1 Pemrate YpaBHEHUS,
ypaBHeHus. CBoMCTBa UCIOJIB3YSI OCHOBHBIE




PaBHOCWJIBHOCTH ypaBHEHH. [IpremMbl MPUEMBI
peLIeHUs] YpaBHEHUI
2.2 | YpaBHEHUsI, COACpKALTUE MOTYITb. 3 Pemate  ypaBHeHUs u
[TpremMbl U METOJIBI PELLICHHS HEpaBEHCTBA, COJepiKalue
YpaBHEHUU W HEPaBEHCTB, MOJYJIb, pa3HBIMU
COJIepKALTIX MOJYJIb pueMamMu
2.3 | Pemenne ypaBHEHHMI | HEPaBEHCTB, 3 Pemare  ypaBHeHHMS W
coJepIKaIINX MOJTYyJIb u HEpaBEHCTBA
UPPaALMOHATILHOCTD HECTaHJIaPTHBIMU
pueMamMu
24 Pemenye onmuMnuaaHeIX 3amay 1
3. ®yukuuu u rpaduku (4 4)
3.1 | Oyskuwms. Cnioco6mI 3a/IaHus 1 [ToBTOPHUTE CIIOCOOBI
byHKINN. CaoiicTBa byHKIIH 3agaHus (QYHKIHMH,
I'padux dyskmm CBOMCTBA pa3HbIX (PYHKIUH.
Ctpouts rpaduku
JIIEMEHTAPHBIX (PYHKIIMIA
3.2 Jluneitnas ¢yHknusi, e€ cBoOWCTBA U 1 HaseiBate CBOIICTBa
rpaduk AUHEHMHOW  QyHKUIMH B
3aBHCUMOCTH oT
napaMeTpoB
3.3 | HpoGHo-panronanbable QyHKIUU, UX 1 Crtpouts rpaduku JpoOHO-
CBOWCTBA, rpaduk panMoHaNbHBIX  (YHKIHWH,
BBIJICTISITh MX CBOMCTBA
3.4 | ®ynkuuu ¥ rpaduKU; perieHue 3a1a4 1 Hcnonb3oBars
(GyHKIIMOHATIBHO-
rpaduueckuit METOJ
pelieHusT  ypaBHEHMH U
HEPaBEHCTB
4. Muorowienbl (7 4)
4.1 | Muorouwrensl. JlelicTBus HaL 1 BrInosHATE AeHCTBUSA €
MHorowieHamu. KopHu MHOrOUIEHA MHOTOYJICHAMH, HAXOJUTh
KOPHH MHOTOWJICHA
4.2 | Pa3znoxeHrne MHOTOYJICHA Ha 1 [IpumensTH paszHble
MHOKUTENH CIOCOOBI Pa3JIoKEHUS
MHOTOYJICHA Ha MHOXKUTENN
4.3 | UeTHOCTH MHOTOYJICHA. 1 Onpenenstob YETHOCTh
PanronansHOCTh 1poOH MHOTOYJICHa,  BBIMOJIHATH
JEUCTBUSA c
palroHaTbHBIMU APOOSIMHU
4.4 | IlpeacraBieHue palmoOHaIbHBIX 1 [IpumenaTh AITOPUTM
npoOeit B BUJIE CYMMBI 3JIEMEHTapHBIX. EBkmuna  ngns geneHus
Anroputm EBkimna MHOTOYJICHOB
4.5 | Teopema be3y. Ilpumenenue Teopembl 1 [Ipumensts Teopemy besy B
pelIeHNH  HEeCTaHIAPTHBIX
ypaBHEHUH
4.6 | PaznoxeHre HA MHOXKHUTEIH METOJIOM 1 Hcnonb3oBate MeTOA
HEOoNpeIeIeHHbBIX KOd(PHUIIneHToB HEOIPEIeTICHHBIX
KO3 PHUIMEHTOB B
pa3I0KeHUU MHOTOUICHOB
Ha MHOXUTEIN
4.7 | Pemienue ypaBHEHHH ¢ HEIBIMU 1 Hmets npencraBneHue o




Kod(purmenTaMu

pELIEHUH YPAaBHEHUM C
LEJIBIMA KO3 PHUIIHEHTaMU

5. MuoskectBa. UnciioBrie

HepaBeHcTBa (7 4)

5..1 | MuoxectBa u ycinoBus. Kpyru 1 Brimonnarte rpadguueckoe
Ditnepa. MHOXKeCTBa TOYEK MIPEJCTABIICHUE YPABHEHUI
IUIOCKOCTH, KOTOPBIE 3a/1aI0TCS 1 HepaBeHCTB. PemaTs
YpaBHEHUSMHU U HEPABEHCTBAMU 3a/1a4¥ ¢ IOMOIIbIO KPYTrOB

Ditnepa

5.2 | Yucnossie HepaBeHCcTBa. CBOMCTBA 1 [IpuMeHsTH CBOMCTBA

YHCIOBBIX HEPABEHCTB YHCIIOBBIX HEPABEHCTB MPHU
pELIeHUH MaTeMaTUYECKUX
3a/1a4

5.3 | HepaBenctsa, comepxaiiie MOIyJIb 1 Pemats HEpaBEHCTBA,

coJieprKalime MOJTyJIb,
IPUMEHSITD CBOIiCTBa
MOTYJISI

5.4 | HepaBeHctBa, copep:xaiiue napamerp 2 Pemarp HEPaBEHCTBA,

coJiep KalIre mapaMeTp

5.5 | Pemenue HEpaBEHCTB METOAOM 1 [IpumeHaTh METOJ
MHTEPBAIOB UHTEPBAJIIOB TPHU pEIICHUH

HEPABEHCTB
5.6 | ToxnecrBa 1 Jloxa3bIBaTh TOXKIECTBA,
BBITIOJIHATH TOX/IECTBEHHBIC
npeodpazoBaHus
BBIPAKECHUM
6. MeToabl penieHusi TPUMTOHOMETPHUYECKHX YPABHEHUI M HEPaBeHCTB (6 1)

6.1 | ®opMyIbI TPUTOHOMETPUH. 1 BrinosiHsaTh
[TpeoGpa3oBanue npeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKECHHH TPUTOHOMETPHUYECKUX

BBIpaXKCHHIH, UCTONb3Ys
(hopMyIibl

6.2 | Ilpocreiimine TPUroHOMETPUUECKHE 1 Pemars
ypaBHEHHS 1 HEpaBEHCTBA. MeTo b TPUTOHOMETPHUYECKHE
peLIeHHs ypaBHEHHUS Pa3HBIX TUIIOB

6.3 | [lepwoa TPUTOHOMETPUIECKOTO 1 Pemate  Gonee  ciioxkHBIE
ypaBHEHUA. ApK-(YHKIIUHU B TPUTOHOMETPUUYECKHE
HECTaHAAPTHBIX TPUTOHOMETPUIECKHUX yYpaBHEHHS, OCYIIECTBIATH
YpaBHEHUSIX 0TOOp KOpHEH

6.4 | TpuroHomeTpu4eckrue ypaBHEHUS B 1 Pemrate ypaBHEHUSI pa3HOTO
3anadax EI'D YPOBHS CI0KHOCTH

KMMoBEI'D

6.5 | Tpuronomerpuueckue HepaBeHCTBA. 1 Pemate ypaBHEHHUsI pa3HOTO
IIpuMeHeHne CBOWCTB ypoBHs cioxHocTn KNMMoB
TPUTOHOMETPUUYECKUX (PYHKLIUH MPU EI'D
pelIeHNH ypaBHEHNUH 1 HEPABEHCTB

6.6 | TpuroHoMmerpws B 3aa4ax 1 BrimonaasaTe 3aJIaHus
KOHTPOJIbHO-U3MEPUTEIBHBIX KlMos EI'D o
marepuanos EI'D TPUTOHOMETPUU

HUTOI'O 35




11 kaacc

Tema 1. MeToabl pelieHUs1 yPABHEHMd 1 HEPABEHCTB
YpaBHeHus1, coepxaiiie Moayib. [Ipuemsl pemieHust ypaBHEHUI ¢ MOAYJIEM.
Pemennie HepaBeHCTB, COAEPIKALIUX MOAYIIb.
TpuronomeTrpuyeckue ypaBHEHUS U HepaBeHCTBa. VppalnoHallbHbIE YpaBHEHHUS.

Tema 2. Tunbi reOMETPUICCKUX 3a4a4Y, METOAbI UX PCIICHUS
Pemenne INIAHUMCTPHUYCCKUX 3ada4 pa3JIMYHOro BUAA.

Tema 3. TexkcroBble 3agaun. OCHOBHbIE THUIIHI TEKCTOBBIX 3a/1a4. MeToAbl pelieHus

[Tpuembl pemieHus TEKCTOBBIX 3aJad Ha «paboTy», «IBMKEHHUE», «IIPOIEHTHI», «CMECHY,
«KOHIIEHTPALIMIO», <«IIPOMOPLUUOHAIBHOE JeNeHHe». 3aJadyl B KOHTPOJIHHO-M3MEPHUTEIBHBIX
matepuanax EI'D.

Tema 4. Tpuronomerpust

@®opmynbsl  TpuroHomerpuu. IIpeoOpazoBaHue  TPUTOHOMETPUUYECKUX  BBIPAXKEHHM.
Tpuronomerpuyeckue ypaBHEHUS U HEPaBEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB.

Tpuronomerpus B 3agayax EI'D.

Tema S. Jlorapupmuyeckne U NOKa3aTeJbHbIe YPABHCHUS] M HEPABEHCTBA
Metoapl pemeHusl JOrapuMUUECKUX U TIOKA3aTeNbHBIX YpaBHEHHA W HEPAaBEHCTB.
Jlorapupmuueckass u mokasaTenbHas ~(QyHKOMHM, WX CBoiicTBa. [IprMeHeHHe CBOWCTB
JorapupMUUECKON U TIOKA3aTeIbHOW (DYHKIIMY TIPU PEIICHUH YpaBHEHUH U HEPABEHCTB.
Jlorapudmuueckre M MOKa3aTelbHbIE YpaBHEHHs, HEPABEHCTBA, CHUCTEMBbl YpaBHEHHH M
HepaBeHCTB B 3a7avax EI'D.

Tema 6. MeToabl pemieHus 3a1a4 ¢ napaMeTpoM
JIuneliHbIe ypaBHEHHS U HEPABEHCTBA C MAPAMETPOM, IIPUEMBI UX PELICHHUS.
Jpo6HO-paninoHallbHbIE YpaBHEHUS U HEPABEHCTBA C ApaMETPOM, MPUEMBI UX PEIICHHUS.
KBanparuslii TpexuseH ¢ napamerpoM. CBONCTBa KOpHEN KBaJIpaTHOTO TpeXUJIeHa.
KBazgparHble ypaBHEHMS C TAPaMETPOM, IIPUEMBI UX PELICHUS.
[Tapametpsl B 3agauax EI'D.

Tema 7. O6001maromee NOBTOPEHNE Kypca MaTeMaTHKH

Tpuronomerpus.

[IpumeHeHrne NPOU3BOAHON B 3a/7ayax Ha HAXOXKJICHHE HaMOONBIIEr0 M HAWMEHBILIETo
3HaYeHUH QYHKINU.

VYpaBHEeHUS 1 HEPABEHCTBA C TAPaMETPOM.

Jlorapudmuueckre u nokasaTelbHbIE YpaBHEHUS U HEPABEHCTBA.

['eomeTpuyeckue 3amaun B 3amanusx EI'D.



TEMATHUYECKUM IJIAH

Ne Tema Koun
4ecTBO
4acoB

1 | Metozsl pemieHust ypaBHCHHi 1 HEPABEHCTB 4
2 | Tumbl reoMeTpUYECKUX 3a/1a4, METObI UX PELICHUS 5
3 | TekcroBsle 3a1aun. OCHOBHBIE TUIIbI TEKCTOBBIX 337a4. MeTObl pelieHus 5
4 | Tpuronomerpus 3)
5 | Jlorapudmuyeckue u nokaszaTesbHble YPABHEHUS] M HEPABEHCTBA 5
6 | Meronsl penieHns 3aa4 ¢ mapaMeTpom 3)
7 | O6o06maromiee NTOBTOPEHHUE Kypca MaTEMaTHKHI 5
8 | UroroBoe 3ansiTue 1
UTOoro 34
YYEBHO-TEMATUYECKHWH ILJIAH
OCHOBHBbIE BH/IbI Jata
Konu
Ne AEATEeJbHOCTH YYCHUKA
n/n Pasnen, Tema HeeTso (Ha ypoBHe y4eOHBbIX
YacoB N . Inan | Pakr
JeiicTBUiIl)
1. Metoasbl penieHusi ypaBHEHHUH U HepaBeHCTB (4 4)
1.1 | YpaBHeHus, coaepxaiiie Mo1yJb. 1 [TpuMeHsTH IpUEMBI
IIpuemsl pemieHust ypaBHEHUN ¢ PaCKpBITUS MOLYJIA U
MojysieM. PerieHrne HepaBeHCTB, CBOICTBa MOAYJIS B
CoJIeprKalIuX MOIYJIb pELIEHNN ypaBHEHUN U
HEPABEHCTB
1.2 TpuronomeTrpruyeckue ypaBHEHHS U 1 Hcnonp3oBatk o01ime
HEPABEHCTBA IIPUEMBI PELICHHUS
YpaBHEHUH U YaCTHBIE
METO/Ibl B PEIICHUN
TPUTOHOMETPUYECKHUX
ypaBHeHul. [IpumensaTs
METO/Ibl PeIICHUs
TPUTOHOMETPUUECKHUX
HEPABEHCTB
1.3 | UppaunoHanbHble YypaBHEHUS 1 ITpu pemennn
MppalMOHATIbHBIX
YpaBHEHUH IPUMEHSTH
crienupuIecKrue METOIbl,
0TOMpaTh KOPHU ypaBHEHUH
1.4 | IlpakTUKyM IO pEUICHUIO ypaBHEHUM 1
Y HEPABEHCTB
2. Tunbl reomeTpuYecKux 3a1a4, MeToAbl X pemenus (5 4)
2.1 | Pemenue niaHUMETPUYECKUX 3a/1a4 1 Pemarp nnanumeTpudeckue
pa3IMYHOTO BUAA 3aJ1auM Ha KOH(UTypaluu
buryp
2.2 | Pemenue crepeoMeTpHUeCKUX 3a7a4 1 Pemars npocreiinive




pas3InYHOro BHJA CTepEOMEeTpUYECKHE
3aJ]auu pa3IMyHOrO BUA
2.3 | 'eomerpus B 3ajauaXx KOHTPOJIBHO- 3 Pemate mimaHuMmerpuyeckue
U3MEpUTENbHBIX MaTepuanos EI'D u CTEPEOMETPUUECKUE
3aJjaud  Pa3HOro  ypOBHA
cnoxHoctu KMMos EI'D
3. TekcroBble 3a1a4u. OCHOBHBIE THIIBI TEKCTOBBIX 3a1a4. MeToAbI pemeHus (5 4)
3.1 | [IpuemMsl pelieHuss TEKCTOBBIX 3a7ay 1 Pemiate TekcToOBBIE 331241
Ha «paboTy», «IBUKCHUE Ha «paboTy», «IBHKCHHE»
apu(PMETHIECKUM U
aredpanvaecKum
crocobamu
3.2 | [IpueMbl pemieHusi TEKCTOBBIX 3a7ay 1 Pemartp TekcTOBBIE 3a1aUn
Ha «IPOLIEHTHI», «IIPOIOPLUOHATIBHOE Ha «IIPOLIEHTHI»,
JIEJIEHUE» «IIPOTIOPLIMOHANIBHOE
JieNieHre» apupMeTHIeCKUM
U anredpanvecKkum
crocobamu
3.3 | [Ipuembl pemieHusi TEKCTOBBIX 3aaady 1 Pemarpb TekcToBbIE 3a1aU
Ha «CMECU», «KOHLICHTPALIHIO» Ha «CMECh»,
«KOHIICHTPAIIHIO»
apu(METUYECKUM U
anredpandecKum
crocobamu
3.4 | TekcToBBIE 3a7a4l B KOHTPOJBHO- 2 Pemarpb TekcToBbIE 3a1aUn
U3MEepUTENIbHBIX MaTepuanax EI'D Pa3sHOIro YpOBHS CIIOKHOCTH
KHWMos EI'D
apu(pMETHYECKUM U
anredpandecKum
crnoco0amu
4. Tpuronomerpus (5 4)

4.1 | ®opmynbl TPUTOHOMETPUH. 1 Hcnonb30Batk GopMyIIbl
[TpeoOpa3zoBanue TPUTOHOMETPHH B
TPUTOHOMETPUUYECKUX BBIPAKEHHH npeoOpa3oBaHUU

TPUTOHOMETPHUYECKIX
BBIPAKECHUI

4.2 | TpuroHOMETpUYECKHE YPaBHEHUS U 1 Hcnonp3oBatk o01ime

HEpaBEHCTBA IPUEMBI PelIeHUs
YpaBHEHUH 1 YaCTHBIE
METO/bI B peILICHUH
TPUTOHOMETPHUYECKIX
ypaBHeHul. [IpumensTs
METO/Ibl PeIIeHUs
TPUTOHOMETPUUYECKUX
HEPABEHCTB

4.3 | Cucrembl TPUTOHOMETPUUECKUX 1 Pematp CHCTEMBI
ypaBHEHU U HEPAaBEHCTB. MeToabl TPUTOHOMETPHUYECKIX
peleHus YpaBHEHHI, oTOMpaTh

KOpPHU YpaBHEHMI

4.4 | Tpuronomerpus B 3aja4ax 2 Knaccudumnuposats

KOHTPOJIbHO-M3MEPUTEIbHBIX TPUTOHOMETPUUECKHE




marepuasioB EI'D

3aJa4du B KOHTPOJIbHO-
HU3MCPUTCIIBHBIX
MaTrcpurajiax 1o TuIam

5. JlorapumMuyeckue 1 nmoKazarejbHble

5.1 | JlorapudmMuueckas u mokazareiabHas 1 AHaM3UpOBaTh CBOMCTBA
¢byHKIMH, UX CBOICTBA JorapupMHIECKON U
MOKa3aTeIbHOU (DYHKITHIT
5.2 | [IpumeHeHHE CBOUCTB 2 Pemarp norapudmuueckue
norapuMHUUEcKoil U MoKazaTeabHOU U TIOKa3aTelIbHbIe
GYHKIMH MpU pellieHHH ypaBHEHUN U yYpaBHEHHSI U HEPAaBEHCTBA
HEPABEHCTB Ha OCHOBE CBOWCTB
byHKIMH

5.3 | JlorapudmMuueckue u moka3aTeabHbIC 2 Bectu mouck meToioB

ypaBHEHHsI, HEPAaBEHCTBA, CHCTEMbI peLeHus

YpaBHEHUI U HEPABEHCTB B 33/1a4ax Jorapu(pMUUECKUX 1

EI'D, MeTojibl perieHus IIOKa3aTENIbHBIX YPAaBHEHUH,
HEPABEHCTB, UX CHUCTEM,
BKJTIOYCHHBIX B
KOHTPOJIBHO-
M3MEPUTEITbHBIC MaTEPHAIIBI
EI'D

6. MeTobl pelieHus1 3a1a4 ¢ napamMeTpom (S 4)
6.1 | JluHeiiHble ypaBHEHHs U HEPABEHCTBA 1 Pemmats TUHEHbIE

C TapaMeTpoM, MIPUEMBI UX PEIICHHS yYpaBHEHHsI M HEPaBEHCTBA,
coJIeprKalie mapameTp

6.2 | po6HOo-paniioHalbHbIE YPaBHEHUS U 1 Bectu nmouck pemeHus

HEPaBEHCTBA C MTAPAMETPOM, IPHEMBI JIpOOHO-paIMOHATIBHBIX
UX pelIeHUs YpaBHEHUI U HEPABEHCTB C
napaMeTpoM

6.3 | KBagpaTHbIii TpexdiieH C mapamMeTpoOM. 1 HccnenoBath  KBaapaTHBII

CBolicTBa KOpHEW TpexwieHa TPEXWICH C IapaMeTpoM Ha
HaJIMYMEe KOPHEN

6.4 | KBagpaTHble ypaBHEHUS C 1 UccnenoBate  kBagpaTHbIE

napaMeTpoM, IPUEMbI UX PEUICHHUS. YpaBHEHHUS C TapaMeTPaMH.

6.5 | Ilapamerpsl B 3amagax EI'D 1 Pemate  ypaBHEHus c
napaMeTpamu pasHoro
YPOBHSI CIIO)KHOCTH

7. O600manee NOBTOPEHNE Kypca MaTeMaTHKH (5 1)

7.1 | TpuroHomeTrpus 1 Pemate
TPUTOHOMETPUUYECKHE
3aJjaud W3 KOHTPOJIBHO-
HU3MEPUTENBHBIX
Marepuanos EI'D

7.2 | IlpumeHeHune POU3BOIHOM B 3a/1a4ax 1 Pemarp 3amaun Ha

Ha HaXx0XJIeHNE HauOOJIBIIETO U HaXO0XXJICHHE HanOOJBIIErO
HAUMEHBIIIETO 3HAUCHUHN (PYHKIINH Y HAaMEHbIIIETO 3HAYCHHIA
(GYHKIIMY 110 QJITOPUTMY
7.3 | YpaBHCHUS B HEPABCHCTBA C 1 O0600mmaTs u
napaMeTpamu CHCTEMaTH3HpPOBATh

MIPUEMBI PELIeHHS
YPaBHEHUI U HEPABEHCTB C
napaMeTpamu

YPaBHeHHUs1 M HepaBeHcTBa (5 1)




7.4 | Jlorapudmuyeckue 1 mMoKa3aTeIbHbIC 1 AHanu3upoBaTh METO]TbI
ypaBHEHUs U HEpaBEHCTBA. MeTobl perieHus
WX PEIICHUS JorapuMUIECKUX u
ITOKA3aTEJIbHBIX YPAaBHEHUU
7.5 | 'eomeTpuieckue 3a1a4u B 3aIaHUSIX 1 AHanu3npoBaTh K1ME1
EI'D EI'D u BBIIECIIUTD
T€OMETPUYECKHE 3a7aud T10
TUIIAM
8. UtoroBoe 3ansitue (1 )
8.1 | Cemunap «3amaHusi MOBBIIEHHOTO U 1 [IpoBOaUTH
BBICOKOTO YpOBHS ciiokHOCTH B EI'D, HCCJIEI0BATEILCKYIO paboTy
MOUCK UJEH U METOJIOB PELICHUSI» T10 TIOMCKY UJIEW U METOJ0B
pelIeHUs 3aIaHui
ITOBBIIICHHOTO B BEICOKOTO
YpOBH# cJI0XKHOCTH B EI'D
HUTOI'o 35




7. Onucanue y4eOHO-MeTOAUYECKOT0 M MATEPHAJIbHO-TEXHMYECKOr0 o0ecneyeHus
00pa3oBaTeJIbHOM 1eATeJIbHOCTH

IlepeyeHb pekoMeHyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NMOJTHUTEIbHOI
JINTEPaTYPhI LI 00YYAKIIErocs

OcHOBHBIC HCTOYHUKH:

1.

MaremaTuka: anrebpa U Hayaja MaTeMaTHYECKOro aHainu3a, reomerpus. ['eomerpus. 10-11
KJIacchl: yueO. /uisi 001eo0pa3oBaTelIbHBIX OpraHu3anuii: 6a3oBblil U yrayosa. Yposuau /J1.C.
AransicsH u 1p.— M.: [Ipocsenienue, 2014.

Marematuka: anreOpa 1 Hayajla MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. AnreOpa U Havasa
MaTemarudeckoro aHanmza. 10-11 kimaccer: yueb. st 001eo0pa3oBaTeIbHBIX OPTraHU3aIHIA:
6a3oBbIit 1 yriryon. Yposuu /II.A. AnmumoB u ap.— M.: [Ipocsemenue, 2015.

I[OHOJIHI/ITCJILHBIC HCTOYHHUKMU:

3.

8.

9.

Anrebpa u Hayasna MaremMaTuyeckoro aHanmusa. Junaktuueckue matepuainsl. 10 u 11 xmacc:
nocobue s 001e00pa3oBaTeIbHBIX OpraHu3anui: 0a3oBbld U yriryomn. ypoBHu/M.U.
[Na6ynun.—M.: IIpocsemenue, 2014.

[I'eometpusa. Junaktudyeckue Martepuansl.10 kimacc: mocobue st 001eodpa3oBaTEIbHBIX
opranm3anuii: 6a3oBelii u yriyour. yposau/ b.I'. 3uB.—M.: [IpocBemenue, 2014.

['eomerpus. umaktudyeckue matepuainbl.l]l kmacc: mocobue misi 001meo0pa3zoBaTeIbHbBIX
opranu3zanuii: 6a3zosblii u yriy6sa. yposau/ b.I'. 3uB.—M.: IIpocBemienue, 2014.

['eomerpusa. Pabowas Tterpamp. 10 kmacc: mocobme st 00IIeoOpa3oBaTEIIbHBIX
opranu3anuii: 6a3oBblil u yriay6un. yposuu/ FO.A. I'naskoB u np. — M.: IIpocsemienune, 2014.

['eometpusa. Pabowas Tterpaap. 11 kiacc: mocobue st 00IIeoOpa3oBaTEbHbBIX
opranm3anuii: 6a3oBelii u yriayon. yposau/ B.®. Byry3os u ap. — M.: [Ipocsemenue, 2014.

EI'D, wmaremaTtnka, 0a30BbIi ypOBEHb, THUIIOBbIE OSK3aMEHAI[MOHHbIE BapuaHThl, 30
BapuaHTtoB, Amenko U.B., 2015

CemenoB A.JIL. EI'D : 3000 3agau ¢ oTBeTamu 1o matemartuke. Bee 3aganus rpynmns B /AL
Cemenos, 1.B. flmenko u ap.- M.: U3narensctBo «IKk3amen», 2014.

IIporpaMmmMHoO-MeTOAMYECKOE OOeCTIeYeHHE

1.

2.

4.

5

@®enepanbHblil 3akoH 0T 29.12.2012  Ne273 — ®3 «O6 obpazoBanuu B Poccuiickoii
Denepanuny;

[Tpuka3z Munobpuayku Poccun ot 17.05. 2012 1. Ned413 «OO6 yrBepkaeHun ¢eaepaabHOTO
roCyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTaHAApTa CpeHero o0mero oopa3oBaHus";

[TuceMo MunoOHayku Poccum ot  07.08.2015 1. Ne08-1228 «O HampaBieHuH
pekoMeHaanui» (BMecte ¢ «MeTOAMYECKUMH PEKOMEHIAIUSAMHM TI0 BOIPOCAM BBEIEHUS
deneparbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa OCHOBHOTO OOIIETro
00pa3oBaHU»);

Pacniopskenue IlpaBurtensctBa P® ot 24.12.2013 r. Ne 2506-p «O06 yrBepkaeHUH
Konuenmuu pa3BuTths MaTeMaTuyeckoro oopaszoanus B Poccuiickoil @enepannn;

. Ilpuka3z Muno6puayku Poccun ot 31.03.2014 «O6 yTBepkaeHuu ¢eaepanbHOro nepeyHs

y‘-IC6HI/IKOB, PCKOMCHAYCMBIX K UCITIOJIB30BAHUIO.

JuieKTpOHHbIe U UHTEepHeT pecypcehl:

1.

N GRWN

http://school-collection.edu.ru/ (Matepuanbl 1mo wmaremaTuke B EJQuHONH KOJUIEKIIMU
M (PPOBBIX 00Pa30BATEIBHBIX PECYPCOB);

http://fcior.edu.ru (denepanbHblil IEHTP HHPOPMALIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB);
http://www.bymath.net (Bcs anemenTapraas MatemaTrka)

http://www.graphfunk.narod.ru/ (I'paduku ¢pyHkuuii);

http://www.uztest.ru (EI'D mo maremaTnke: MoAroToBKa K TECCTHPOBAHHIO);
http://www.matburo.ru/literat.php (Hay4no-monynisipHbIe KHUTH 110 MaTEMaTHKeE)
www.fipi.ru (OUITU: Enunblit rocyaapcTBEHHBINH 9K3aMEH ),

http://www.terver.ru/ (CrpaBoyHHK [0 MaTeMaTHKE, IIKOJbHAs MaTeMaTHKa,BbICIIIAS
MaTeMaTHKa);



http://www.graphfunk.narod.ru/
http://www.uztest.ru/
http://www.matburo.ru/literat.php
http://www.fipi.ru/
http://www.terver.ru/

9. http://lwww.allmath.ru (Bcst matemaTrika B OTHOM MeCTe);

10. http://www.math-on-line.com (3anumarenpHas MaTeMaThka - MIKOJbHUKAM (OJMMITHA/IBI,
UTPbl, KOHKYPCHI 10 MaTEMATHKE))

11. http://www.mathtest.ru (Maremarnka B MOMOIIb IIKOJIBHHKY M CTYACHTY (TECTHI II0
mareMaTHke online));

12. http://reshuege.ru/ (Pemry EI'D. O6pa3oBarenbHblil mopTai A1 MoAroToBku Kk EI'D);

13. http://pedsovet.su/load/ (TTeacoset, maTematuka);

14. http://infourok.ru/ (Bumeoypoku 1o MaTeMaTHKE);

15. www.festival.1september.ru (5 uny Ha ypok MareMaTuku (METOAMYECKUE pa3pabOTKN);

Onucanue MaTepraIbHO-TEXHUYECKOr0 o0ecniedeHnsi 00pa3oBaTeILHOIO NMpoIecca
Peanu3anus nporpaMmbl JUCHUILTMHBI TpeOyeT Hanuuus yueOHoro kabunera MareMaTHKU.
O6opynoBanue yaeOHOTo KabUHeTA!

— ayIuTOpHAas JOCKa C MAarHUTHOW TIOBEpXHOCTHIO M HAa0OpOM MPHUCIOCOOICHUM Ui

KpETUICHHS Ta0JIUIL;

— IMOCAJI0YHbIE MECTa MO KOJIWYECTBY CTYJCHTOB

- pabouee MECTO MpernoaBaTeis;

— HarJisgHble MOCOOus (MOAETN MHOTOTPAHHUKOB, MOJIEH TEJ BPAICHHUS);

— KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAINH;

— KOMIUIEKT HWHCTPYMEHTOB KIIACCHBIX: JIMHEWKa, TpaHcmopTtup, yroiasHuk (30°, 60°),
yroJibHUK (45°, 45°), LUPKYIb;

— KOMIUJIEKT OPTPETOB J1J1s KabuHeTa MaTeMaTuku (15 mopTperos).

- KommekT Tabaui no anredpe U HayajgaM MaTEMAaTUYECKOTO aHAJIM3a U T€OMETPUHU.

TexHnuueckue cpeacTBa 00y4eHUS:

— KOMIIBIOTEP C JIMIIEH3UMOHHBIM MPOTPAMMHBIM 00€CTICUCHHEM;

— TPOEKTOP;

— UHTEpaKTHBHAs JI0CKa,

— TpHUHTED.


http://www.allmath.ru/
http://www.math-on-line.com/
http://www.mathtest.ru/
http://reshuege.ru/
http://pedsovet.su/load/
http://infourok.ru/
http://www.festival.1september.ru/

