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HOACHUTEJIBHAA3BAIINCKA

Pabouas mporpamma yuebHOTO Kypca «lIpakTukym mo mareMaTHKe» 0a30BOrO YpOBHS IS
obyuatomuxcs  10—11 kmaccoB paspaborana Ha ocHoBe DenepaabHOrO0 TOCYIAPCTBEHHOTO
00pa30BaTENLHOTO CTAaHAAPTa CPEAHEro oomero oOpa3oBaHUs, C yYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, TPENBABIIEMBIX K MaTeMaTHYeCKOMy OOpa30BaHMIO, W TPATUIHNA POCCHHCKOTO
oOpazoBanus. Peanmsamms mporpaMmbl OOECIIEUMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETECHIMSIMHU,
COCTaBJIIIOIIMMH OCHOBY JUII CaMOpa3BUTHS ¥ HEMPEPHIBHOIO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YJAIOIIMXCS.

OpHOl W3 OCHOBHBIX 33Ja4 H3YYEHHUs anreOpbl SBISETCS Pa3BUTHE aAITOPUTMHUYECKOTO
MBIIIIJIEHHS], HEOOXOIUMOT0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca HH(DOPMATHKH; OBJIaZICHUE HaBbIKaMHU
NENYKTUBHBIX paccyxaeHuil. [I[peobpazoBanue cUMBOJIMYECKUX (POPM BHOCHUT CBOM cCrielM(PUISCKUN
BKJIaJ] B pa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Hpyroii BaxHOW 3amaueldl W3ydyeHUs anreOpbl sBISETCS TMOJY4YeHHE OO0ydaromuMHUcA
KOHKpPETHBIX 3HaHUM O (QYHKIUSAX KaKk BaKHEWIEeH MaTeMaTHYecKOW MOJENIH JUIsl ONMHUCAHMS U
HCCIIEIOBAaHUSI pa3HOOOpa3HBIX MPOLECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, AKCIIOHEHIIUAIbHbIX,
MEePUOIUYECKUX U Ap.), Mg (GOPMUPOBAHUS Yy YYalllUXCsl MPEACTaBICHUN O pOJIM MAaTeMaTUKU B
Pa3BUTUU HUBUIN3AUHN U KYJIBTYPBHI.

N3ydenue anreOpbl ¥ Hayasl aHaju3a B CTaplIeH IIKOJE OCYIIECTBISETCS Ha ABYX YPOBHSX -
06a30BoM u mpoduiIbHOM (YrayOJICeHHOM), KaXKJbIH M3 KOTOPBIX HWMEET CBOIO CHENMU(UKy B
3aBUCHMOCTH OT 00pa30BaTEIbHBIX TOTPEOHOCTEH 00yUJarOIIUXCSI.

Otnnuus Kypca «AnreOpbl W Hayajd aHajlu3a» Ha 0a30BOM YpOBHE OT TOTO K€ Kypca Ha
NpOQUILHOM YpOBHE 3aKJIIOYAIOTCS B TOM, YTO OJIMH M TOT K€ MaTeMaTHYeCKU MaTepuai B EpBOM
cllydae CIIY)KUT TJIaBHBIM 00pa3oM CpEeICTBOM DPa3BUTHS JIMYHOCTH OOY4YaIOIIUXCS, MOBBIIIECHUS UX
oOUIeKyabTYpHOTO ypoBHS. Bo BTOpOoM ciydae BO I1aBy yria CTaBUTCS Pa3BUTHE MaTEMaTHUECKUX
CHOCOOHOCTEHl OO0YyYaloIUXCS M COXpaHEHUE TPAJAUIIMOHHO BBICOKOIO YPOBHS POCCHICKOIrO
MaTeMaTH4ecKoro oOpa3oBaHHUs. OTH OTJIWYHUS TPOSIBIATHCS B Y4E€OHOW JESATENBHOCTH: 3TO,
HalpuMep, pa3JIMYHbIil ypOBEHb H3JIOKEHUS MaTepuaja M HEKOTOPOE pPaCIIUpPEHUE COJEp KaHUs
Kypca B KJlaccax C yIUIyOJI€HHBIM HM3Y4Y€HHMEM, pa3jifuHas INyOuHA M3yueHUs KIIOYEBBIX MOHSATHUH,
KaueCTBEHHbIC pa3iuuus B 3a7ayHoM Matepuaine. [loaTomy oOyvaromuecs, HMEIOLIUE SPKO
BBIPQXKEHHYIO CKJIOHHOCTh K 3aHATHUSM HAyKOW, MU B YAaCTHOCTHM K MAaTE€MaTUKE, MOTYT IMOJIY4YHTh
BO3MOXHOCTH pa3BUTHUA CBOMX crHocoOHocTeil. Jlng 3Toi  kareropuu oOydaromuxcs OyayT
MIPEII0KHBI TEMbI CAMOCTOATEIBHBIX UCCIIEI0BATENLCKUX padoT. HekoTophle U3 HUX MPEAYCMOTPEHBI
B IIPOrpaMMe ISl yrIIyOJIEHHOTO YPOBHSI.

l'eomerpuss — oOJMH W3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTUYeCKOro oOpa3oBaHUS,
HeoOxouMast sl MpUoOpEeTeHHs] KOHKPETHBIX 3HAHHM O MPOCTPAHCTBE U MPAKTUYECKU 3HAUMMBIX
yMeHUH, (OPMUPOBAHUS SI3bIKa OMHCAHHUS OOBEKTOB OKPYKAIOLIEro MHpa, [UIsl Pa3BUTHUSL
MIPOCTPAHCTBEHHOTO BOOOpPaXEHUS M HUHTYULIUU, MATEMaTHUYECKON KyJIbTYpbI, I ICTETHUYECKOTO
BOCIUTAHUS ydamuxcs. M3ydeHne reoMeTpru BHOCUT BKJIaJ B Pa3BUTHUE JOTUYECKOTO MBIILICHUS, B
(dbopMUpOBaHHE MOHITHSI TOKA3aTEIbCTBA.

Takum 00pa3oM, B X0/€ OCBOEGHHS COJAEP)KaHUS Kypca ydaliuecs MOJIy4aroT BO3MOXKHOCTb
Pa3BUTh NPOCTPAHCTBEHHBIE MIPEJCTABICHUS U U300pa3nuTeNIbHbIe YMEHUS, OCBOMTh OCHOBHBIE (DAKTHI
U METOIbl CTEPEOMETPUH, H3YUUTh CBOMCTB IIPOCTPAHCTBEHHBIX TEJ, HAYyYUTHCS IPUMEHSATH
IIOJIyYEHHBIE 3HAHMSI ISl PEIICHUS TPAKTUUECKUX 3a1a4.

OIIMCAHUE MECTA YYEBHOI'O TIPEIMETA B YYHEBHOM IIJIAHE

B yueOHOM MIaHe Ha 3JEKTHUBHBIM Kypc IO MaTeMaTHKE OTBOAMTCA | 4ac B Hejmento, Bcero 34
4acoB B IoJ, 3a 2 roga — 68 4acos.



IINIAHUPYEMBIE PE3YJIbTATBI

[Iporpamma oOecrmeunBaeT OTpaKEHHE CIEAYIOMIMX pe3yJIbTaTOB OCBOCHHUS Y4eOHOTO
npeaMerTa:

JIMYHOCTHBIE:

— C(OPMHPOBAHHOCTH MEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMAJOre KYJIbTYp, a TaKKe
pa3nu4HbIX (HOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

- C(bOpMI/IpOBaHHOCTI) OCHOB CaMOpa3BUTUA MW CaMOBOCIHTaHHA B COOTBCTCTBUU C
O6HI€‘-I€JIOBC‘ICCKI/IMI/I LOCHHOCTAMU U UJCaJIaMH I'paKJAaHCKOTI'0 06HI€CTBa;

— TOTOBHOCTH M CITOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPUECKON M OTBETCTBEHHOM JCATEIbLHOCTH;

— TOJEPAHTHOE CO3HAHUE U TOBEACHHE B MOJIUKYIHTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JUAJIOT C JAPYTUMH JIOJbMHU, JOCTUTATh B HEM B3aUMOINIOHUMAaHUsA, HAXOJAUTh OOIIME ETH U
COTPYIHMYATH TSI UX JOCTHKCHUS;

— HAaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMH, JIE€THbMU MIIAQJIIIETO BO3pacTa, B3POCIBIMH B
00pa30BaTeNIbHOM, 0011IECTBEHHO I0JIE3HOM, YyUeOHO-MCCIeA0BATEIbCKOM, MPOEKTHOM U IPYTUX BUIAX
NEeSITENHbHOCTH;

— HpPaBCTBEHHOECO3HAHUEHUIIOBEIEHUEHA0CHOBEYCBOEHHUA00IIEUEI0BEUECKUXIICHHOCTEH;

- TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHMIO, B TOM 4YHCJIE CamMoOOpa30BaHWIO, Ha
MPOTSHKCHUHM BCEW JKU3HH; CO3HATEIBLHOE OTHOIICHHE K HEMPEPHIBHOMY 0Opa30BaHUIO KaK YCIOBHIO
YCHENTHOM mpodhecCHOHaTLHON 1 00IIECTBEHHOH eI TETbHOCTH,

— OSCTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIICHHIA;

— OCO3HAaHHBIA BBIOOp Oyaymiedl mpodeccurt W BO3MOMKHOCTEH peaau3aliu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(EeCcCHOHANBHOMN AeATeIbHOCTH KaK BO3MOXHOCTU y4acTHs B
PELIeHUN JTMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAMOHABHBIX MTPOOIIEM.

MeTamnpeIMeTHbIe:

— YMEHHME CaMOCTOSITENIbHO OMNpEeAeNsATh LEeIN JACATeIbHOCTH M COCTaBJSATh IUIaHBI
NEeSITEeIbHOCTH; CaMOCTOSITENIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIbHOCTH;
HCIOJIb30BAaTh BCE BO3MOXKHBIE PECYpChbl JJISi JOCTHXKEHUS IOCTABJICHHBIX IeJied M peaau3aluu
IUIAHOB JIESITEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErH B PA3JIMUHBIX CUTYaIIHSIX;

- yMEHHME NPOIYKTUBHO oOOHIaTbcsi W B3aWMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBaTh MO3UIMH JIPYIMX YYAaCTHUKOB JIEATEIBHOCTH, d(PPEKTHUBHO paspeliarh
KOH(JIMKTHI;

- BIAJICHHE HABbIKAMHU [I03HABATEJIbHOW, Yy4eOHO-UCCIEAOBATENbCKON M  MPOEKTHOM
NeSITeNIbHOCTH, HaBBIKAMH pa3pelieHusi mpobiieM; CriocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3INYHbIX METOJIOB MIO3HAHUS,

— TOTOBHOCTb M CIOCOOHOCTH K CAMOCTOSITENbHOW HH(OPMAIIMOHHO-TI03HABATEIHHON
NeSTeNbHOCTH, BKJIOYas YMEHHE OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HWHGOpMaLNY,
KPUTHYECKH OLIEHUBATh U HWHTEPIPETHPOBATh HMHPOPMAIMIO, TMOIy4aeMyl U3 Pa3IUYHbIX
HUCTOYHUKOB;

— YMEHHE HCIIOJIb30BaTh CpeACcTBa WH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee- WKT) B pemieHUd KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a1a4 C
coOnroneHreM TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MACHOCTH, THUTHEHBI, pecypcocOepexeHus,
MPABOBBIX M TUYECKUX HOPM, HOPM MH(DOPMAIIMOHHON O€30MacHOCTH;

— YMEHHE CaMOCTOSTENIbHO OIIEHMBATh U NMPUHUMATH PELICHHUS, ONPEAECISIOIINE CTPATETHI0
MOBEJICHUS, C YYETOM TPAXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

— BJIQJICHUE S3BIKOBBIMM CPEICTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOK TOUKY
3pEHHUsI, UCTIOJIb30BATh 4/IEKBATHBIE SI3bIKOBBIE CPECTBA;

- BIAJICHHE HABBIKAMU TO3HABATEIHHOU pedUIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN
U MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIbTaTOB W OCHOBAaHUM, TPAHMIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TIO3HABATENBHBIX 33714 U CPEJCTB MX JOCTHKECHUS.

npeaMeTHbIe:

- c(hOpPMHPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHKEe KaK YacTH MHPOBOM KYIBTYPHl U O



MECTE MaTeMaTHKH B COBPEMEHHOM IIMBHIM3AIMH, O COCO0aX OMMCAHUS HA MAaTEMAaTHUYECKOM SI3bIKE
SIBJICHUH PEaJIbHOTO MUPA;

— CcOPMHPOBAHHOCTH TMPEJCTABICHUA O MaTEMaTHYECKMX MOHATHIX KaK O BaXXHEHUIIMX
MaTEeMaTUYEeCKUX MOJEIAX, MO3BOJIAIONIMX ONHMCHIBATh M M3y4aTh Pa3HbIC MPOLECCHl U SBICHUS,
MMOHUMAaHUC BO3MOKXHOCTU aKCUOMATUYCCKOI'O ITIOCTPOCHUA MATEMATHYCCKUX TCOPUU,

— BJAJCHHE METOJAAMHU JIOKA3aTEeIbCTB M AITOPHUTMOB pEIICHHs; YMEHHE WX INPHUMEHSATH,
MIPOBOJIUTH JIOKA3aTeIbHbIE PACCY)KICHHUS B XO€ PEIICHUS 3a]1a4;

- BIQJCHHE CTAHIAPTHBIMH TPHUEMAMH PEUICHHUS PAMOHAIBHBIX HHPPANHMOHATBHBIX,
MMOKa3aTeIbHBIX, CTCIMCHHBIX, TPUTOHOMETPUYECKUX YypPAaBHEHWH H HEPABEHCTB, WX CHCTEM;
MCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIE JJISl TIOWCKA ITyTH PEIICHHS H
WUTIOCTPAIMH PEeIICHUS YPaBHEHUH U HEPABEHCTB;

— CpOPMHPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX TOHSTHIX, HIESIX H METOJaX
MaTeMaTHYEeCKOTO aHaJIH3a,;

— BIQJCHUE OCHOBHBIMU TOHSATUSMH O IUIOCKHX W IPOCTPAHCTBEHHBIX TI'€OMETPHYCCKHX
¢urypax, H©X OCHOBHBIX CBOHCTBaX; C(OPMHUPOBAHHOCTh YMEHHs  paclio3HaBaTh Ha
YepTeiKax,MOIEIIXUBPEATbHOMMHUPET€OMETPUIECKUE(DUT YPhI;IPIMEHEHUEH3yICHHBIX CBOWCTB
reoMeTpUIecKuX Guryp u Gopmyn Ui pemeHus TeOMETPUIECKUX 3a/1a4 M 33a7ad C MPAKTHIECKUM
COJICpKAHHUEM;

— CcOPMHUPOBAHHOCTH TMPEICTABICHUH O MPOIECcCaX M SIBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpe, 00 OCHOBHBIX ITOHSITHIX
DIIEMEHTAPHON TEOPHUU BEPOSITHOCTEH; YMEHHH HaXOJWTh W OLEHUBATH BEPOSTHOCTH HACTYIUICHHS
COOBITHIA B TPOCTCHINNX MPAKTUYCCKHX CHTYAIlUSIX W OCHOBHBIC XapPaKTEPHCTUKH CIydailHBIX
BEJIUYHH;

— BIIQJICHWC HaBBIKAMH HCIOJH30BAaHUSA TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TIPU PEHICHHH
3azauy;

- cOopMHPOBAHHOCTH TPEACTABICHUN O HEOOXOIMMOCTH JIOKA3aTeIbCTB NMPH 00O0CHOBAaHUHU
MaTeMaTHYECKHUX YTBEPKJIECHUHN U pOJIM aKCHOMATHUKH B MPOBEICHUU A€ TyKTUBHBIX PACCYKICHUM;

- ¢(hOopMHPOBAHHOCTh MOHATUHHOTO ammapara Mo OCHOBHBIM pa3jeiiaM Kypca MaTeMaTHKU;
3HAHUM OCHOBHBIX TeopeM, (GOopMyln M yMEHHUA' HUX MPUMEHSATh; YMEHHUS JIO0Ka3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 33/1aY;

- c(hOpMHpPOBAHHOCT, YMEHUH  MOJEIUPOBATh  pEAlbHbIE  CUTYyallMM, HCCIEeNI0BaTh
MIOCTPOCHHBIE MOJIENI, HHTEPIPETUPOBATDH MOJTyUYEHHBIN pe3ybTarT;

- c(hOpMHPOBAHHOCTh MPEJICTABICHUI 00 OCHOBHBIX MOHATUSX MATEeMAaTUYECKOTO aHAlu3a U
WX CBOWCTBax, BIAJCHHE YMEHHUEM XapaKTepU30BaTh IOBeJIeHHE (YHKUUNA, HCHOJIb30BaHUE
MOJIy4YE€HHBIX 3HAHUH JJIs1 ONIMCAHUA U aHAJIM3a PealibHbIX 3aBUCUMOCTEHH;

— BIAJCHUE YMEHHUSIMH COCTaBJICHHSI BEPOSTHOCTHBIX MOJEJEeH MO YCIOBHIO 3aJadyd U
BBIYHCIICHUSI BEPOSTHOCTH HACTYIUIEHUS COOBITUH, B TOM 4HCIE C MPUMEHEHHEM (OopMyT
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPHH BEPOSATHOCTEH; UCCIENOBAHUS CIyJalHBIX BEJIHUUH 10
WX pacrpeesieHuIo.



COIEP KAHUEKYPCA
10 kaace

Tema 1. IIpeoOpa3zoBanueanredpandecKHXBbIPaykeHHI
Anrebpandeckoe BeipakeHHe. ToxaecTBo. ToxaecTBEHHBIE TPeoOpa3oBaHus anreOpandecKux
BbIpakeHUH. Pa3nuunbie ciocoObl TOXKAECTBEHHBIX TPEOOPA30BAHUI.

Tema 2. MeToabIpenieHUsIAJIre0panyecKuXypaBHeHH M HEPABEHCTB

VYpaBHenue. PaBHocuibHblE ypaBHeHUs. (CBOWCTBa pPaBHOCWIBbHBIX ypaBHeHHH. [Ipuemsl
peuieHusl ypaBHEHHW. Y paBHEHNUs, coaepKaliue Moaynb. [IpueMsl 1 METObI PELICHNs] YPABHEHUHN U
HEPABCHCTB, COACPIKALUX MOLYIIb.

Pemrenne ypaBHeHUI 1 HEPaBEHCTB, COAECPKALUX MOTYJIb U HPPALNOHAIBHOCTD.

Tema 3. @ynkuunurpadpuxu

Oynkuuu. CnocoOwl 3amanus QyHkuuu. CpoiictBa (QyHkuuu. I'paduk ¢ynkumu. Jlunelinas
(dbyHKIIHA, €€ CBOCTBa, rpaduk (00600IIeHHE).

Tpuronomerpruueckue QyHKUNH, UX CBOWCTBA U rpaduku. JpoOHO-parioHanbHble GYHKINH, UX
CBOICTBaA U rpauKm.

Tema 4. MHoro4JieHbl

JencTBus Hax MHorouneHaMu. KopHu MHOrowieHa. Pa3noxkenne MHOTOWIEHA HA MHOKHUTEIH.

UYeTtHoCcTh MHOTOWIEHA. PaninoHaasHbIe IpOOH.

[IpencraBienue paoHaIbHBIX ApoOei B BUE CyMMBI 2JIeMeHTapHbIX. Anroput™ EBkimnaa.

Teopema besy. Ilpumenenue teopembl bedy s pelieHus ypaBHEHUW BBICIIMX CTEIEHEH.
PaznoxeHne Ha MHOKUTENIN METOJIOM HEOIPEIeIEHHbIX KOA(PPUIIUEHTOB.

Mertoap! perieHus ypaBHEHUH ¢ EeIbIMU KO3 QUIIMEHTaMH.

Tema 5. MHoxkecTBa. Unc/ioBbIe HEPABEHCTBA

MmuosxecTBa u ycinoBus. Kpyru Diinepa.

MHo3xecTBa TOUEK III0CKOCTH, KOTOPBIE 33/1al0TCA YPAaBHEHUSIMH U HEPABEHCTBAMHU.

UucnoBble HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEpaBeHCTB. HepaBeHCTBa, cofieprKaiie MOAyb,
MeTonbl pemieHusa. HepaBeHcTBa, conepxaiine mapameTp, METObl peuieHus. PereHne HepaBeHCTB
METO0/IOM UHTEpBAJIOB.

ToxnecTna.

Tema 6. MeToabl pelieHHs] TPUTOHOMETPUYECKUX YPABHEHHIT U HEPABEHCTB

@opmynsl TpuroHomerpuu. I[Ipocreiimye TpUrOHOMETPUUYECKUE YpPaBHEHUS W HEPAaBEHCTBA.
MeTo1pl UX peleHusL.

ITepnon TPUTOHOMETPUUECKOTO ypaBHeHus. ~ OObenuHeHHME  cepuil  pEIIeHUs
TPUTOHOMETPUUYECKOIO YPaBHEHUS, pAllMOHAIIbHAS 3aIlUCh OTBETA.

ApK-(DyHKIIMM B HECTaHJAPTHBIX TPUTOHOMETPUUYECKUX YPABHEHUSX.

Tpuronomerpuueckue ypaBHeHus B 3amadax EI'D. IlpeoOpazoBaHHe TPUTOHOMETPUUYECKHX
BBIPQKCHUU.

Tpuronomerpuueckue HepaBeHCTBA. [IprMeHeHNEe CBOWCTB TPUTOHOMETPUYECKUX (QYHKIMM MpU
pELICHUN YPaBHEHUI U HEPABEHCTB.

TpuronomeTpus B KOHTPOJIbHO-U3MEPUTEIbHBIXMaTepuanax EI'0.

Tema 7.TexcroBbie3agaun. OCHOBHbIE THIIBI TEKCTOBBIX 3a1a4. MeToAbI pelieHust

HpI/ICMLI peuicHrd TCKCTOBBIX 3aJlad Ha «pa60Ty», «ABUXKCHUCH, «IIPOUCHTHI», «CMCCHU»,
CKOHICHTPAIUIO», «ITPOIMOPHUOHAIBHOC JCICHUCY. 33[[&111/1 B KOHTPOJIbHO-U3MCPUTCIIbHBIX MAaTCpUaIax
EID.



Tema 8. IlpousBoanas. IlpumeHeHue NpoU3BOIHOI

[IpumeHeHre TPOM3BOTHOW MJIsi HMCCIEAOBAHHUS CBOUCTB (DYHKIIMH, TOCTpOEHUE Trpaduka
GbyHKIUH.

HauGonbIiiee 1 HauMeHbIlee 3HaYeHUS PYHKIIUU, PelIeHUe3aay.

IIpuMeHeHrEe METONOB 3JIEMEHTAPHOM MAaTEMATHKU WM IIPOU3BOJHOM K HCCIEIOBAaHUIO CBOMCTB
(GYHKIMU ¥ TIOCTPOCHUIO €€ TpaduKa.

Pewrenue 3aga4 ¢ npuMeHEHNEM NIPOU3BOIHOM, YPABHEHUN U HEPABEHCTB.

Tema 9. KBapaTHblii TpexXu/ieH ¢ HapaMeTpoM
Pemenne maTemaTnueckux 3a/1a4 Ha KBAIPATHBIA TPEXWIEH C TAPaMETPOM.

TEMATHUYECKHA ILIAH

10 knace
KoanuecTBo4acoB
Ne KounTp DJIeKTPOHHbIE
11/_ HaumeHoBaHue pa3aesioB u 0JIbHBI IpakTnye (uu¢posbie)
TeM MPOrpamMMblI Bcero e CKHe o0pa3oBaTe/ibHbI
! padort padoThI e pecypchl
Bl
1 [IpeoGpazoBanme 3
anredpanveckux BbIpaKeHUI
Mertoibl pelieHust
2 anreOpanyueckux ypaBHEHU U 7
HEPaBEHCTB
3 OyHKUMU U TpaduKu
4 MHorouseHbl 7
5 MmnoxecTtBa. UncnoBbie 7
HEpaBEHCTBA
Mertoibl penieHus
6 TPUTOHOMETPHUIECKHIX 6
ypaBHEHUH 1 HEPABCHCTB
OBUIEE KOJIMYECTBO YACOB 34 0 0
I10 ITPOI'PAMME

IHOYPOYHOEIIJIAHUPOBAHHUE

10 KIIACC
N KoanuyecTBouyacos 1 DJIeKTPOHHBI
° ara

Kontp Hpakr e uudposbie

n/ Temaypoxka usyde

. Bcero | oabHBI udecku | o0pa3oBare/ib
e e HbI€ pecypchl
pador pador
bl bl

1 AnreOpandeckoe BbIpakKeHHeE. 1
ToxaecTBo




Toxk/1eCTBEHHBIE
peoOpa3zoBaHUs
areOpandecKuX BBIPAKCHUH.
Paznuunbie criocoObl
TOIECTBEHHBIX
npeoOpa3oBaHUit

[IpakTnueckas padota

VYpaBHeHue. PaBHOCHIIbHBIE
ypaBHeHus1. CBOMCTBA
PAaBHOCHUIIBHOCTH YPABHEHUH.
[Tpuemsl penieHns: ypaBHEHH

YpaBHeHus1, conepxKaime
MOyib. [Ipuemel 1 MeTO b
peunieHus ypaBHEHUN 1
HEPABEHCTB, COAECPKALIUX
MOJYJIb

YpaBHeHus, CoJiEpKaIIne
Moayib. [IpueMbl m meTonbl
peleHus YpaBHEHUI u
HEPABEHCTB, COJECPKAIINX
MOYJIb

YpaBHeHus1, coaepxKaime
MOyJib. [IpueMsbl U METOIbI
pelIeHUs] ypaBHEHUI U
HEPABEHCTB, COJIEPKAIIINX
MOJTyJb

Pemenue ypaBHeHuit u
HEPaBEHCTB, COAEPIKAIINUX
MOJYJIb U
HPpalOHAIEHOCTh

Pemenue ypaBHeHuit u
HEPaBEHCTB, COAEPIKAIIUX
MOJYJb U
UPPaAIOHAIEHOCTh

10

Pemienune ypaBHeHuil u
HEpPaBEHCTB, COJIEpXKAILUX
MOJ1yJb U
UPPalMOHAIBHOCTb

11

Oynkiusa. CrnocoObl 3a1aHus
GyHKIUH. CaoiicTBa

¢byuakun ['padux pyHKIIm

12

JIuneitnas ~ ¢QyHkuums, e
CBOIicTBa U rpaduk

13

JIpoGHO-panmoHaIbHbIE
(GyHKIMM, WX  CBOWCTBAa,

rpaduk




14

OyHKIHUN u rpaduku:
pelieHue 3aaa4

15

MHorounensl. [lelicTBus Hajq
MHorousneHamu. Kopau
MHOI'O4JIECHA

16

Paznoxxenue MHOroujieHa Ha
MHOXHUTCIIN

17

YeTHOCTH MHOTOYJICHA.
PanmonannbHOCTH IpoOH

18

[IpencraBnenue
paloHaIbHBIX 1po0el B
BHJIE CYMMBI 3JIEMEHTAPHBIX.
Anroput™m EBknuaa

19

Teopema besy. [Ipumenenue
TEOPEMBI

20

Pa3noxxenne Ha MHOKUTEIIN
METOJIOM HEOTPEACICHHBIX
KOA(pUIMEHTOB

21

Pemrenne ypaBHenuii ¢
uenbIMu ko3 duumenramMu

22

MHOK€eCTBa U YCIOBHSL.
Kpyru Diinepa. MuHoxectBa
TOYEK IJIOCKOCTH, KOTOPBIE
3a/1al0TCs1 YyPAaBHEHUSMU U
HEpaBEHCTBAMH

23

YucnoBble HEpABEHCTBA.
CBolicTBa YHCIOBBIX
HEPaBEHCTB

24

HepasenctBa, coneprkaiue
MOIYJTh

25

HepasenctBa, coneprkaiue
rapameTp

26

HepasenctBa, coneprkaiue
rnapameTp

27

Pemenue HCPABCHCTB
MCTOAOM MHTCPBAJIOB

28

ToxnecTBa

29

DopMysbl TPUTOHOMETPHH.
IIpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKEHUN

30

IIpocrenimue
TPUTOHOMETPUYECKHUE
YPaBHEHUS U HEPABEHCTBA.
Meronp! pereHus

31

[Tepuon




TPUTOHOMETPUYECKOTO
ypaBHeHHUsA. ApK-(yHKINN
B HECTaH/IApTHBIX
TPUTOHOMETPUUYECKUX
YpPaBHEHUSIX

30 Tpuronomerpuueckue 1
ypaBHeHUs B 3amadax EI'D

Tpuronomerpuueckue 1
HepaBeHCTBa. [Ipumenenue
33 CBOMCTB
TPUTOHOMETPUUYECKUX
(GYHKIMH pU peleHnH
YpaBHEHUI U HEPABEHCTB

Tpuronomerpus B 3aga4ax 1
34 | KOHTPOJILHO-U3MEPHTEITHHBIX
matepuanos EI'D

OBILIEEKOJIMYECTBOYACOB

10 ITTPOI'PAMME 34

11 kaace

Tema 1 .MeToabl pelieHUsi YypaBHEeHU U HEPABEHCTB
VYpaBHeHus, cojaepxamue Momayidb. Ilpuembl pelieHuss ypaBHEHHM ¢ MojayieMm. Pemienue

HEPaBEHCTB, COACPIKAITUX MOTYJIb.

Tpuronomerpruyeckue ypaBHeHHs U HepaBeHCTBa. MppalnoHanbHbIE YpaBHEHUSI.

Tema 2. Tunbl reoMeTpUYECKHUX 33124, METOAbI HX pellleHUs

Pemenne TUIAHUMCECTPUYCCKHUX 3a/1a4 pa3/IMdYHOI'O BHUA.

Tema 3. TexcroBblie 3a1aun. OCHOBHBbIE THIIBI TEKCTOBBIX 3a/1a4. MeTObI pelieHust
[IpueMbl pemieHHs TEKCTOBBIX 3aJad Ha «paboTy», <«JIBIJKCHHE», «IPOIEHTBD), «CMECH»,

CKOHIEHTPAIMIO»,  «IIPOMOPIUOHAIBHOE ACTICHHE). 3amaun B
Marepuanax EI'D.

Tema 4. Tpuronomerpus

DopmyIbl Tpuronomerpun.  [IpeoOpazoBanue

TpI/IFOHOMCTpI/I‘IeCKI/IC YPaBHCHUS U HCPABCHCTBA.

KOHTPOJIbHO-U3MCPUTCIIbHBIX

TPUTOHOMECTPUYICCKUX Bpra)KeHHﬁ.

CucremMpl TPUTOHOMETPUYECKUX YPAaBHEHUI M HEPABEHCTB. Tpuronomerpus B 3amavax EI'D.

Tema 5. Jlorapudpmuueckue u nokasareibHble ypaBHEHHs M HEPABEHCTBA
Metoapl pemieHus JIOTapU(PMHUUECKHMX UM TOKa3aTelbHbIX ypaBHEHMH W HEPaBEHCTB.

.HOFapI/I(l)MI/I‘-ICCKaH u noKa3aTrcjibHasz q)YHKI_II/II/I,

Hux

CBOMWCTBA.

IIpumeneHne  CBOMCTB

norapu(pMHUUECKON U MOKa3aTeIbHOM (DYHKIIMHU TP pEIIeHUH YPaBHEHUN U HEPABEHCTB.
Jlorapupmuueckie W TMoOKa3aTeJIbHbIE YypaBHEHHs, HEPABEHCTBA, CHCTEMbl YpPaBHEHUH U

HEepaBeHCTB B 3afauax EI'D.

10



Tema 6. MeToabl pelieHus 3a1a4 ¢ NapaMeTPpoOM

JInHeliHbIE YpaBHEHHs M HEPABEHCTBA C IapAMETPOM, IIPUEMBI UX PELICHUS.

JlpoOHO-pallMOHaNbHBIE YpAaBHEHHs M HEPAaBEHCTBA C MapaMETPOM, IPHUEMBI HX PELICHHS.
KBanpartsblii TpexuseH ¢ napamerpoM. CBONCTBa KOPHEN KBaIpaTHOIO TPEXUJICHA.

KBanparnble ypaBHEHUS ¢ TapaMeTpoM, pueMsl ux pemieHus. [lapamerps B 3agadax EI'D.

Tema 7. O00o01malo1ee NOBTOPEHNE Kypca MaTeMaTHKH

Tpuronomerpus.

[IpumeHeHne MPOM3BOAHON B 3aJauax Ha HAXOXACHUE HAMOOJBIIEr0 M HAUMEHBIIETO 3HAUCHHN
(GyHKIMH.

VpaBHEHUS U HEPABEHCTBA C TAPAMETPOM.

Jlorapudmuueckie ¥ ToKa3aTelbHbIE YpaBHEHHS M HEpaBEHCTBA. | 'eoMeTpuyeckue 3amgaddl B
3aganusx EI'D.

TEMATHUYECKUMU IIJIAH
KoanuecTBo 4acos
Kontp DJIEKTPOHHbIE
Ne Ipakr
/ HaumeHoBaHue pa3aesioB u 0JIbHBI (uudposbie)
II HYECKH
TeM NMPOrpaMmbl Bcero e o0pa3oBaTeJibHbI
1 e
paﬁoT € pecypchol
padoThbI
bl
1 Mertoibl penieHus ypaBHeHUN U 4
HEPaBEHCTB
2 Tumel reoMeTprUYeCKUX 3a/1ad, 5
METO/IbI UX PEIICHUS
TexkcroBrle 3agaun. OCHOBHBIE
3 THUIIBI TEKCTOBBIX 3a/a4. 5
Merto1bl peleHust
4 Tpuronomerpust 5
Jlorapudmuueckue u
5 MoKa3aTeJIbHble YpPaBHEHUS U 5
HEpaBEHCTBA
6 MeTtoapl penieHus 3a1a4d ¢ 5
napaMeTpom
7 O6o06m1aroriee MOBTOpEHNE 5
Kypca MaTeMaTUKU
8 | UTtoroBoe 3angaTne 1
UTtoro 34 0 0

IHOYPOYHOEIIJIAHUPOBAHHUE
10 KVIACC

11



Tema ypoka

KoaudecTBo 4acoB

Kont
poJIb
HbIE
padort
bl

Bcero

pakr
HYeCKH
e
pador
bl

Jara
H3Y4YeHHU
|

DJIeKTPOHHBbIE
nudposbie
o0pa3oBarTe/ibH
ble pecypchbl

VYpaBHeHHs, coaepKamue
MoayJib. [Tpuemsl permienus
YpPaBHEHUH C MOJTIYJIEM.
Pemrenne HepaBeHCTB,
COZIepkKaAIIUX MOYJIb

Tpuronomerpuueckue
YPaBHEHUs U HEPABEHCTBA

HppanmonanbHbie
YpaBHEHHS

[IpakTHKyM MO pemeHuto
YpaBHEHUH U HEPABEHCTB

Perenne
IJTAHUMETPUYECKUX 3a]1a4
Pa3IMYHOrO BHAA

Penrenue
CTEPEOMETPUUECKHX 3a/1a4
pa3IUYHOTO BHJIA

I'eomeTtpus B 3amavax
KOHTPOJILHO-
HM3MEPUTEIBHBIX
marepuanos EI'D

I'eomerpus B 3a1auax
KOHTPOJIbHO-
W3MEPHUTENbHBIX
marepuaioB EI'D

I'eomeTpus B 3a1auax
KOHTPOJIbHO-
M3MEPHUTEIbHBIX
Marepuaios EI'D

10

[Tpuemst pelieHus
TEKCTOBBIX ~ 337a4  Ha
«paboTy», «IBIKEHUE

11

ITpuemsl
TEKCTOBBIX
«IIPOLICHTBI,
«IIPONOPLHOHATIBHOE
JCIICHUE»

pelieHus
3aJay = Ha

12

ITpuemsl
TEKCTOBBIX
«eMmecny,
«KOHLICHTPALUIO»

pelieHus
3a7a4y = Ha

12



13

TexkcToBbIe 3aJa4u B
KOHTPOJIBHO-
HU3MEPUTEIBHBIX
Marepuanax EI'D

14

TexcToBbIe 3aJa4u B
KOHTPOJIbHO-
HU3MEPUTEIBHBIX
Marepuanax EI'D

15

DopMmyiibl
TPUTOHOMETPHH.
[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUHN

16

Tpuronomerpuueckue
YpaBHEHUsI U HEPABEHCTBA

17

Cucrembl
TPUTOHOMETPHUYECKUX
YpaBHEHUN W HEPABEHCTB.
Mertons! pereHus

18

Tpuronomerpus B 3aga4ax
KOHTPOJIbHO-
U3MEPUTEIBHBIX
marepuanos EI'D

19

Tpuronomerpus B 3aa4ax
KOHTPOJIbHO-
WU3MEPHUTETbHBIX
marepuanos EI'D

20

Jlorapudpmuueckas u
rokaszartesbHas (QyHKIHH,
HUX CBOMCTBA

21

[IpumeneHnune cBOMCTB
JorapupMUIEecKoit u
MoKa3zaTtenbHOU (PyHKIUI
MIPH pelICHUH YPaBHEHHIA
Y HEPaBEHCTB

22

[Ipumenenue cBOKCTB
norapuMUUEcKoi u
NoKa3aTeabHON (yHKIUI
IIpU PELLIECHUH YPaBHECHUN
Y HEPAaBEHCTB

23

Jlorapudgmuueckue u
[I0Ka3aTeIbHbIC
YpaBHEHUS, HEPABEHCTBA,
CUCTEMBI YPaBHEHUU U
HEPaBEHCTB B 3aJla4ax
EI'D, meTonp! penieHust

24

Jlorapudgmuueckue u
MIOKAa3aTeNbHbIE

13



YpaBHEHUs, HEPABEHCTBA,
CUCTEMBI YPaBHEHHUU U
HEpaBEHCTB B 3aJa4yax
EI'D, metonb! penieHus

JIuneliHble ypaBHEHUS U
o5 | HEPAaBEHCTBA C
IapaMeTpoM, IPUEMBI UX
pelIeHus

JpoOHO-pannoHaIbHBIE

2% YPaBHEHHS U HEPABEHCTBA
C I1apaMeTPOM, IIPUEMBI UX
peueHus

KBagpatHbIil TpexuieH ¢
27 | mapamerpom. CBoiicTBa
KOpHEH TpeXwIeHa

KBagparHsle ypaBHEHUS ¢
28 | mapaMeTpoMm, MPUEMbI HX
pelieHusl.

29 [TapameTpsl B 3a1a4ax
EI'D

30 | Tpuronomerpus

[Ipumenenune
MPOM3BOJHOM B 3a/layax Ha
31 HaxOKIeHUE HanOOJILIIETO
M HauMEHBIIIETO 3HAUCHUI

byHKIIMN

32 VYpaBHeHus u
HEpaBEeHCTBA C
napameTpamu

Jlorapudmuueckue u

33 | IOKAa3aTeIbHBIC YPABHCHMS
Y HepaBeHCTBA. MeToIbI
WX PEIICHHS

FeOMeTpI/I‘IeCKI/Ie 3aJa4yu B

34 3aganusgx EI'D

OBIIEEKOJIMYECTBO
YACOBIIOITPOI'PAMME

34
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YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

OcHOBHbIE HCTOYHUKM:

1. Martemaruka: anreOpa U Hayajla MaTeMaTUYECKOro aHaim3a, reomerpus. ['eomerpus. 10-11
KJIacChl: yueO. it 001eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a30BbIi U yriyon. Yposuu /J1.C.
AransicsH u 1ip.— M.: [Ipocsemenue, 2014.

2. Maremartuka: anreOpa W Hayajla MaTeMaTHYECKOTO aHAJIM3a, reoMeTpus. AnreOpa U Havana
Maremarnueckoroananmmsa.10-11kmaceel: yueb. s oOrieoOpa3oBaTebHBIX OpraHU3aIUNA:
6a30BbIif 1 yrayon. Yposnau /LILA. AnmumoB u np.— M.: [Ipocsemenwue, 2016.

METOANYECKUEMATEPUAJBIIJIAYUYUTEJISA

1. AnreOpa u Havajia MaTeMaTU4ecKoro aHanuza. Jumakrnueckue marepuansl. 10 u 11 kmacc:
noco6ue s 0011e006pazoBaTENbHBIX OpraHu3aluii: 0a30BbIit 1 yriayon. yposuu/M.U.
[la6ynun.—M.: Ilpocsemenue, 2014.

2. T'eomerpust. Jlunaktnaeckue Marepuaisl. 10 Kiace: mocodue uist 001eo0pa3oBaTeIbHBIX
opranu3aruii: 6a3oBeiii u yrayosa. ypoBau/ b.I'. 3uB.—M.: [Ipocsemenue, 2014.

3. T'eomerpus. JIunaktnaeckue Matepuaisl. 1 1 kimace: mocodue Jutst 001eoopa3oBaTeIbHBIX
opraHuzaruii: 6a3oBeiii u yrayosa. ypoBau/ b.I'. 3uB.—M.: [Ipocsemenue, 2014.

4. Teomerpusi. Pabouas Terpaap. 10 kmacc: mocodue st 0011e00pa3oBaTeIbHBIXOPTaHN3AIIHINA:
0a30BbIi U yriryou. ypoBau/ FO.A. I'maskoB u ap. — M.: [Ipocsemenue, 2014.

5. I'eometpus. Pabouas Tetpanp. 11 kimacc: mocodue st 001eo06pa3oBaTeIbHBIXOPTaHU3AIIHIN:
0a30BbIi U yriryoi. ypoBau/ B.®. byry3osu ap. — M.: [Ipocsemenue, 2014.

6. EI'D, maremaruka, 6a30BBIi YpOBEHb, TUTIOBBIC YK3aMEHAITMOHHBIC BapUaHThI, 30
BapuaHTtoB, Amenko 1.B., 2023

7. CemenoB A.JL. EI'D : 3000 3amau ¢ oTBeTamu 1o MateMatuke. Bee 3amanus rpynmnsr B/ALJL.
Cemenos, U1.B. Smenko u ap.- M.: U3narensctBo «Ok3amen», 2023.

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI MW PECVYPCHI CETHU
NMHTEPHET

1. http://school-collection.edu.ru/ (Marepuansl 1o MaremaTnke B EIMHON  KOJUIEKIIHH

M (pOoBBIX 00pa30BaATEIBHBIX PECYPCOB);

http://fcior.edu.ru (denepanbHblii eHTP HHOOPMAITHOHHBIX 00Pa30BaATEIBHBIX PECYPCOB);

http://www.bymath.net (Bcs snemeHTapHas MareMaTnka)

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

http://www.uztest.ru (ET'D mo maTemaTuke: MOATOTOBKA K TECTHPOBAHHMIO);

http://www.matburo.ru/literat.php (Hay4Ho-momyssipHble KHUT'H IO MATEMAaTHKE)

www.fipi.ru (OUITU:Eaunblii rocy1apcTBEHHbIH SK3aMeH);

http://www.terver.ru/ (CripaBoyHHK 10 MaTreMaTHKe, IIKOJbHAs MaTeMaTHKa,

BBICIIIAs MATEMATHKA);

9. http://www.allmath.ru (Bcst MmaTemaTrka B 0JJHOM MeCTe);

10. http://www.math-on-line.com (3anumarenbHas MaTeMaTHKa- IIKOJbHUKAM (OJIMMITHA]IBI,
UTPbI, KOHKYPCHI 10 MaTEMATHKE))

11. http://www.mathtest.ru (Maremarrka B MOMOIIb IIKOJBHHUKY U CTYACHTY (TECTHI 11O
MareMartuke online));

12. http://reshuege.ru/ (Pemry EI'3. OGpa3oBaTenbHblil mOpTat s moaroToBku Kk EI'D);

NGk WN
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http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.bymath.net/
http://www.graphfunk.narod.ru/
http://www.uztest.ru/
http://www.matburo.ru/literat.php
http://www.fipi.ru/
http://www.terver.ru/
http://www.allmath.ru/
http://www.math-on-line.com/
http://www.mathtest.ru/
http://reshuege.ru/

13. http://pedsovet.su/load/ (ITeacoBet, MaTeMaTHKa);
14. http://infourok.ru/ (Bumeoypoku 1mo MareMaruke);
15. www.festival.1september.ru (5 uxy Ha ypok MaTeMaTuku (METOANYCCKUEPA3pAOOTKH).
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