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1. Ilnanupyemble pe3yabTaThl H3Yy4YeHUs] Y4eOHOT0 NpeaMeTa

B pe3ynomame uzyuenus mamemamuku nHa 6a3080m ypoeHe Y4EHUK OO0NHCEH
3HATH/IIOHUMAThH

3HaYCHUE MATEMATHYECKOM HAyKM U1 PEUICHMs 3aJad, BO3HUKAIOIIUX B TEOPUU U
IPAKTUKE; LIMPOTY U B TO XE BPEMsI OTPAHUUYEHHOCTb NMPUMEHEHMSI MATEMaTHYECKUX
METO/IOB K aHAJIN3y U MCCIIECTIOBAHUIO MTPOLECCOB U SBJICHUN B TIPUPOJE U OOIIECTBE;
3HaYEHUE INPAKTUKM U BOIPOCOB, BO3HUKAIOIIMX B CAMOM MareMaTHKE JUIs
(GbopMHpOBaHHUS U PAa3BUTUS MaTEMaTUYECKON HAYKU; UCTOPUIO Pa3BUTHS IOHATUS YUCIA,
CO3J]aHUsI MaTEMAaTHUYECKOT0 AHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS TEOMETPHUH;
YHHUBEpPCAJIbHBIH XapakTep 3aKOHOB JIOTMKM MAaTEeMaTHMYECKUX paCCYXIEHUH, HX
IPUMEHUMOCTb BO BCEX 00JIaCTSAX UEIOBEUYECKOM NesTeIbHOCTH;

BEPOATHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPYXkKAIOILIET0 MUPA;

AJITEBPA

yMeTh

BBIMOJHATh apU(PMETHUECKUE JEWUCTBUSA, COYETas YCTHbIE U NHCbMEHHbIE IPUEMBI,
NPUMEHEHHE BBIYUCIUTENBHBIX YCTPOWCTB; HAXOAWTh 3HAUYEHHS KOPHSA HATypajJbHOU
CTETEHHU, CTENEHH C PALMOHAJIBHBIM IIOKa3aTesneM, Jorapudma, HCIOIB3Ys NpU
HEOOXO/IMMOCTH BBIUMCIIUTENIbHBIE YCTPOWCTBA; MOJb30BaThCs OLEHKOW M MPUKUAKON
IIPU NIPAKTUYECKUX pacyeTax;

IPOBOAMTH IO M3BECTHBIM (opMyslaM U TpaBHiaM TNpeoOpa3oBaHUs OYKBEHHBIX
BBIPQKEHU, BKIIOYAIOUIMX CTENEHH, PaJMKalbl, JorapupmMbl U TPUTOHOMETPUUECKHE
dyHKIHH;

BBIUMCIISATH 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUI, OCYILIECTBISAS HEOOX0IUMBbIE
MOJICTAHOBKH M NMpeoOpa3oBaHMUs;

UCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUS W YMEHHS B NPAKTUYECKOH AEATENbHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL:

MPAKTUYECKUX pacueToB Mo (opmynaM, BKIOYas (OpMynbl, coaepKallue CTeNneHH,
panukanpl, Jorapu@mbl U  TpUTOHOMETpUYecKHMe (QYHKIUHU, HCIONb3yd IpHU

HCO6XOI[I/IMOCTI/I CIIPAaBOYHBIC MaTCpUaJIbl U HpOCTCﬁIJ.IHC BBIYHMCIINTCIIbHBIC YCTpOﬁCTBa;



OYHKIUU U T'PAOUKHA

yMeTh

OTpeneNiTh 3HaueHHe (YHKIMU 10 3HAYCHHMIO apryMEHTa MpHU Pa3IMYHBIX CIoco0ax
3aanus QyHKIUH;

CTPOUTH rpadMKK U3yUYCHHBIX (PYHKITUH;

ONHUCBHIBATh MO TpauKy TIOBEACHUE U CBOWCTBAa (DYHKIUI, HAXOOUTH IO TpapuKy
¢GyHKUIMY HAMOOJBIINE U HAMMEHBIIINE 3HAYCHUS;

pemarh ypaBHEHUS, IPOCTEHIIINE CUCTEMbl YPaBHCHUH, UCIIONIBb3Ys CBOMCTBA (DYHKITMHA U
UX TpaduKoOB;

UCTIOJIB30BaTh MPHUOOPETEHHBIC 3HAHUS W YMEHHS B NPAKTUYECKOH AEATEIbHOCTH WU
MOBCEHEBHOM JKU3HU Ul ONHMCAHHS C MOMOIIBIO (DYHKIMIA Pa3IMYHBIX 3aBUCUMOCTEH,
NPEeJICTaBICHUS UX TpapUUECKU, HHTEPIIPETAIIMH TPaPHKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh

BBIUUCIIATh IPOM3BOJHBIE M IEPBOOOpPA3HbIE 3JIEMEHTApHBIX (YHKUMH, HCIONb3YS
CIIPaBOYHBIE MaTEPUAIIBL;

UCCIIEIOBaTh B MPOCTEHIIUX ciay4yasX (YHKIMM HAa MOHOTOHHOCTb, HAaXOJIUTh
HauOoJbIINEe M HaUMEHbIINE 3HaueHUs (DYHKIMH, CTpOUTHh I'pa)MKd MHOTOUIEHOB U
npocTedux (QyHKIMHA ¢ UCIIOIB30BaHUEM allaparta MaTeMaTUYeCKOro aHaln3a;
BBIUMCIIATH B MPOCTEHIINX CITyYasiX IUIOIIAU C UCTIOIb30BaHUEM I1EPBOOOPA3HOI;
UCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHWSA M YMEHUS B MPAKTUYECKOM AEATEIbHOCTU H

MOBCEIHEBHOMN KNU3HMU.

YPABHEHUA U HEPABEHCTBA

yMeTh

pelaTh palroHaJIbHbIE, TOKa3aTeNbHbIE U JOrapu(pMHUUECKUE YpaBHEHUS U HEPABEHCTBA,
[IPOCTEUIINE UPPALMOHATILHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
COCTABJISITh YPABHEHMS 110 YCIIOBHIO 33/1a4U;

UCIIOJIb30BATh I MPUOTMKEHHOTO PEIleHUs YPaBHEHUN W HEPaBEHCTB IpauuecKHii
METOT;

UCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUS W YMEHHS B NPAKTUYECKOH AEATENbHOCTH U
IIOBCETHEBHOM JKU3HM JUISL:

IMOCTPOCHUSA U UCCIICAOBAHUSA HpOCTeI\/'II_HI/IX MaTEeMaTUYCCKUX MOI[GJ'ICfI;



JIEMEHTBI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEM

yMeTh

1. pemarp mnpocreiiline KOMOMHATOPHBIC 3aJaud METOAOM Iepebopa, a Takke ¢
UCTIOJIb30BAHUEM U3BECTHBIX (hOPMYIT;

2. BBIYMCIATH B MPOCTEHIIMX CITy4asX BEPOATHOCTH COOBITHII Ha OCHOBE IIOJICUETA YHCIA
HCXO/IOB;

3. HCIIOJIB30BaTh HpI/IO6peTCHHbIe 3HaHUA W YMCHUSA B HpaKTI/I‘ICCKOﬁ ACATCIBHOCTH H
HIOBCETHEBHOM KHU3HU JIJISL:

aHaJIn3a pCaJIbHbIX YHMCJIOBbLIX JAHHBIX, ITPCACTABJICHHBIX B BUAC JUAl'PAMM, rpa(i)I/IKOB;
aHaJIM3a I/IH(1)OpMaI_II/II/I CTaTUCTHUYCCKOI'O XapaKTepa,

I'EOMETPUA

yMeThb

1. pacmo3HaBaTh Ha 4YepPTE)KaX M MOJEISAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMH, U300pKCHUSIMH,

2. ONUCBHIBATh B3aUMHOE pACIOJIOKEHHWE TPSAMBIX W IUIOCKOCTEH B TPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXJIEHHUs 00 ATOM PaclOI0KEHUH;

3. aHamM3UpOBaTh B MPOCTEHIIMX CIIydasxX B3aHMMHOE pACIONOXKEeHHEe OOBEKTOB B
MIPOCTPAHCTBE;

4. w300pakaTb OCHOBHBIC MHOTOTPAHHHKH M KPYTJIBIC TEJa; BBITIOIHATh YEPTEHKH I10
YCIIOBUSIM 3a71ay;

5. CTpOWTH MpOCTEHIINE CeUeHUs KyOa, MPU3MBI, TUPAMH/IbI;

6. pemath TUIAHUMETPHUYECKHUE W MTPOCTEHINNE CTepeOMETPHUSCKUE 3a1aUl Ha HaX0XKJICHUE
T€OMETPUUYECKHUX BEJIMYWH (JIJIMH, YTJIOB, IUIONIA/Iel, 00bEMOB);

7. WCIIONB30BAaTh TPU PEIICHUU CTEPEOMETPUUYCCKUX 3aad IIAaHUMETPUYECKHEe (aKThl U
METO/IbI;

8. MpOBOIUTH IOKa3aTeIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 33/1aY;

9. wWCHmonp30BaTh NMPHOOPETCHHBIC 3HAHWS W YMEHHUS B TPAKTHUCCKON JEATCILHOCTH W
MTOBCETHEBHOM JKU3HU JUTS: UCCIICIOBAHMS (MOJICITHPOBAHUS ) HECIIOKHBIX TPAKTHICCKUX
CUTYyaIlMil Ha OCHOBE U3yYEHHBIX (JOPMYI U CBOHCTB QUTYD;

BBIUMCIICHHSI 00bEMOB U TIOIIAJIEH MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUH

MPAKTUYCCKUX 3aaa4, UCITIOJIb3YyA IIPH H€06XOI[I/IMOCTI/I CIIpaBOYHHKH.



W3ydyeHre MaTeMaTHUKUA B CPEAHEW IIKOJE JaeT BO3MOXXKHOCTh OOYYAIOIIUMCSI JOCTHUYb
CJEIYIOLIUX PE3yJIbTaTOB Pa3BUTHS:

6 TUYHOCHHOM HANPAGNEHUU:

¢ chopMHPOBAHHOCTH IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU;

® YMEHHUE SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOU MBICIM B YCTHOM M NMHUCBMEHHOW peuH,
IIOHUMATh CMBICII [TIOCTAaBJIECHHOM 3a7a4uM, BHICTPAaUBaTh apryMEHTALUI0, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEDBI;

® KPUTUYHOCTb  MBIIUJICHUS, YMEHHE paclo3HaBaThb JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

® TpEACTaBICHHUE O MAaTEeMaTHYECKOW HayKe Kak cepe yeroBeUecKoil NesTeNnbHOCTH, 00
ATalax €€ pa3BUTHS, O €€ 3HAYMMOCTH I PAa3BUTHS LUBUIN3ALNY;

® KpPEaTUBHOCTb MBIIUICHUS, WHULHAATABA, HAaXOJYUBOCTh, AKTUBHOCTHb IPU PELIECHUU
MaTEeMaTUYeCKUX 3a/1a4;

® YMEHHME KOHTPOJHPOBATh TMPOIECC W pe3yldbTaT Y4eOHOW MaTEeMaTUYECKOH
JIEATEIIbHOCTH;

® CIOCOOHOCTh K SMOIMOHAIBHOMY BOCIHPHATHIO MaTeMaTHYecKUX OOBEKTOB, 3ajad,
PELLIECHHH, PACCYKICHHUI;

6 MemanpeoMemHoM HAnPaeI1eHuu .

e npezcTaBiieHUs 00 UIESIX U O METO/IaX MaTEMaTUKU KaK YHUBEPCAJIILHOM SI3bIKE HAYKU U
TEXHHUKH, CPEICTBE MOJIETTUPOBAHUS SIBJICHUM U IPOLIECCOB;

® yMEHHE BUJETh MATEMAaTUUYECKYIO 3a]]a4y B KOHTEKCTE MPOOIEMHOM CUTyalluH B JPYTUX
JUCLHUIIIIMHAX, B OKpYKaloLIEeH )KU3HU;

® YMEHHE HAXOJWUTh B PAa3JIMYHbIX HMCTOYHMKAX HHPOpPMAIHMIO, HEOOXOIUMYIO IUIf
pelIeHHus MaTeMaTH4YecKuX MpoOJjeM, NPEeACTaBlIATh €€ B MOHATHON ¢opMe, NPUHUMATH
pellIeHNEe B YCIOBUAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(pOPMAIIHH;

e yMEHME MOHHMMATh U MCMOJIb30BaTh MaTEMaTHUYECKHUE CPEACTBA HAIIIAIHOCTH (TpaduKwy,
JarpamMmbl, TaOJUIIbI, CXEMBI U Jp.) AJIsl WITIOCTPALUY, HHTEPIPETAlluU, apryMEHTAIIH;

® yMEHHE BBIIBUTaTh THUINOTE3bl TMPU pEIIeHWH Y4eOHBIX 3a7ady, [OHUMATh
HE00XO0IUMOCTh MX MPOBEPKHU;

® yMEHHE TNPUMEHSATh WHAYKTUBHbIE M JI€AYKTHBHBIE CHOCOOBI pacCyXJCHUH, BUIETbH
pa3IUYHbIE CTPATETUH PELICHMS 33/1a4;

® [IOHMMAaHHE CYIIHOCTH AQITOPUTMHYECKHUX HpPEINUCAaHUM W yYMEHHE JIEHCTBOBAaTh B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOATENIbHO CTaBUTh II€JM, BBIOMpATh W CO37aBaTh AaJTOPUTMBI JUIS
peleHus yueOHbIX MaTeMaTHUECKUX MpodieMm;

® yMEHME IUIAHUPOBAaTh U OCYUIECTBIATH JEATEIbHOCTh, HAINPABICHHYIO Ha pellIeHUe
3a/1a4 UCCIIEI0BATEIBCKOTO XapaKkTepa;

e chOpMHPOBAHHOCTh Y4E€OHOH M OOIIENOJIb30BaTEIbCKOW KOMIETEHTHOCTH B 00JacTH
UCIIOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6 npeoMemHoM HanpasieHuu Ha 6A3060M ypogHe:

c(OPMHPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKE KaK 4aCTH MHUPOBOW KYJIbTYpHl M O
MeCTe MaTeMaTUKH B COBPEMEHHOM IUBUIM3AIMH, O CIIOCO0aX OMUCAHUS HA MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAJIbHOTO MUPA;

c(OpMUPOBAHHOCTh MPEJCTABICHUA O MaTeMaTUYEeCKHX TMOHATUSAX KaK O Ba)KHEHUIINX
MaTEMaTHUYECKUX MOJEIAX, IO3BOJIAIOIIMX ONMMUCHIBATh U U3y4aTh Pa3HbIE MIPOLECCH] U SBICHUS;
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO TOCTPOEHUSI MATEMATUYECKUX TEOPUH;

BJIQJICHUE METOJIaMHU J0Ka3aTeJIbCTB U aJITOPUTMOB PELICHUS; YMEHHUE HX NPUMEHSATH,
MIPOBOJIUTH JOKA3aTENIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;



BIIQJICHUE CTAHJAPTHBIMU MNPUEMAMM PEIICHUS PALUOHAIBHBIX M HPPALMOHAIIBHBIX,
MIOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHM M HEPABEHCTB, UX CHUCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM YHCJIE JUIsl IOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;

c(OPMHPOBAHHOCTh MPEACTAaBICHUNA 00 OCHOBHBIX TMOHATUAX, HUACIX M MET0JaX
MaTeMaTU4YeCKOro aHaJln3a;

BJIa/ICHUE OCHOBHBIMHU IOHSATHSIMU O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
durypax, uX OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHUS PACIIO3HABATh Ha YEPTEXKaX,
MOJIENIAX M B PEAIbHOM MHpPE IeOMETpHUYecKue (UTYphl; NMPUMEHEHHE H3YYEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u Gopmyn ans pelleHds TeOMETPHUYeCKMX 3aJad M 3agad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

c(OpMHUPOBAHHOCTH MPEJCTABICHUN O Mpolieccax U SBICHUIX, UMEIOIIUX BEPOSTHOCTHBIH
XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTApHOW TEOPUM BEPOSTHOCTEHM; YMEHUM HAxXOIWTh U OLEHUBAThb BEPOSTHOCTU
HACTYIUIEHUsI COOBITHI B MPOCTEUIINX MPAKTUUECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4alHbIX BEJIMYUH;

BJIa/ICHUE HABBIKAMU HCIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IPU PELICHUU
3a/1ay;



2. Copep:xkaHue y4eOHOro npeamera

10 kaacc anredpa

1. MeiicrBuTeabHbIe ynucaa (11 yacos)

Ilenble u panpoHanbHble yncna. JlefictBurenbHble yncia. beckoneuHo yObiBaromast
reoMeTpuyecKas mporpeccusi. ApudMeTnueckuii KOpeHb HaTypajabHOU creneHu. CTeneHs ¢
paloOHaIbHBIM U I€HCTBUTENIBHBIM OKA3aTENSIMU.

OcHOBHas 11 €1 b— 0000LIUTH U CUCTEMATU3UPOBATh 3HAHUS O JEHCTBUTENILHBIX YUCIIAX;
copMHpOBATH IOHSATHE CTETIEHHU C JCHCTBUTEILHBIM NIOKA3aTeIeM; HAyYUTh IPUMEHSTh
orpeneneHus: apupMEeTUIECKOro KOpHS U CTETICHH, a TAK)KEe UX CBOMCTBA IPH BBHITIOJTHEHUHT
BBIUMCJIEHUM U TPe0Opa30BaHNN BbIPAXKEHUI.

Heo6xoauMocTh pacmMpeHnss MHOXKECTBA HATYPAIbHBIX YHCEI 10 IeHCTBUTEIBHBIX
MOTHUBHUPYETCS BOSMOXHOCTBIO BBHITIOJHSTD ACHCTBUS, 0OpATHBIE CII0KEHUIO, YMHOKECHUIO U
BO3BEJICHUIO B CTENEHb. PaccMOTpeHHBIN B Hayasie TeMbI ClIOCO0 0OpareHusi 0eCKOHEUHOMN
NEPUOANYECKOH 1ECATUYHON ApoOr B OOBIKHOBEHHYIO 000CHOBBIBAETCSI CBOMICTBAMU
CXOJSIIMXCS YUCIIOBBIX PS/I0B, B YACTHOCTH, HAX0XK/IEHUEM CYMMBbl O€CKOHEYHO yObIBaroILei
reOMETPUYECKOM ITPOrpecCcUu.

JelicTBUs HaT UPPALIMOHATILHBIMU YUCIIAMH CTPOTO HE ONPECISIIOTCS 8 3aMEHSIOTCS
JNEHCTBUSAMU HAJl UX MPUOIMKEHHBIMHU 3HAUCHUSMU — PAIlMOHATBHBIMU YHACIAMH.

B cBsi3u ¢ paccMOTpeHHEM MOCIIE0BATENbHBIX palllOHATBHBIX TPUOIMKEHUN
UPPALMOHAIBLHOIO YUCIIA, @ 3aTEM U CTEIEHU C UPPALMOHAIIBHBIM I0KA3aTelIeM Ha HHTYUTUBHOM
YPOBHE BBOAMTCS IMOHATHUE MPEEa OCIEA0BATEIBHOCTH.

ApudmeTnueckuii KOpeHb HaTypajIbHOU cTENeHH N > 2 U3 HEOTPULIATEILHOTO YHCTa U €ro
CBOICTBA U3JIaratOTCs TPAAULIIMOHHO. Y Yalluecs T0JKHBI YMETh BBIYMCIIATE 3HAUYEHUS KOPHS C
MIOMOIIIBIO OTIPEJIENIEHUS] U CBOMCTB M BBIIOIHATH NPe0oOpa30BaHus BBIPAXKEHUH, COAEPIKAIINX
KOPHH.

CremneHs ¢ HppaluOHAJIbHBIM ITOKA34aTCJICM IMOSACHACTCA Ha KOHKPETHOM IPpUMEPCE. 3I[CCB XKE
(I)OpMYJ]I/IpyIOTC}I CBOMCTBA CTEIEHH C JCHCTBUTEIHHBIM IMMOKa3aTcjicM, KOTOPLIC 6y,Z[YT
HCIIOJIB30BATHCS IIPU PCIICHHUU ypaBHeHHfI, HCEPABCHCTB, UCCJICIOBAHUUN (I)YHKI_II/Iﬁ

2. Crenennas ¢pynkuus (9 YACOB)

Crenennas ¢pyHKIMS, ee cBoiicTBa U rpaduk. Bzaumuo obpaTHbie GyHKIIMH. PaBHOCKIIbHBIE
ypaBHEHHU U HepaBeHcTBA. MppanmonanbHblie ypaBHeHus. MppanonanbHble HepaBeHCTBA.

OcHOBHa4 11€Jb— 0000IINUTh U CHCTEMAaTU3UPOBATh U3BECTHBIE U3 Kypca aJIreOphl
OCHOBHOI1 IIKOJIBI CBOMCTBA (DYHKIMI; U3YUUTh CBOMCTBA CTENEHHBIX QYHKIIHM ¢ HATypaJIbHbIM
Y LeJIbIM IT0KA3aTEesIMU U HAyYUTh IPUMEHATh UX IIPU PELICHUN YPABHEHUI U HEPABEHCTB;
chopMHpOBaTh OHSATHE PABHOCHIIBHOCTH YPaBHEHUH, HEPABEHCTB, CUCTEM ypaBHEHUN U
HEPaBEHCTB.



PaccmoTtpenue cBOMCTB cTeneHHbIX PYHKITUH U UX rpaduKOB MPOBOJAUTCS MOATAITHO, B
3aBUCUMOCTH OT TOT'0, KAKMM YHUCJIOM SIBJISIETCS IT0Ka3aTelb: 1) YEeTHBIM HaTypaibHbIM YHCIIOM;
2) HEYETHBIM HATYPaIbHBIM YHCIIOM; 3) YUCIOM, TPOTUBOIIOJIOKHBIM YETHOMY YHCIY; 4)
YKCIIOM, ITIPOTUBOIOJIOKHBIM HEYETHOMY YHCITY; 5) IOJIOKUTENBHBIM HELEIbIM YUCIIOM; O)
OTPHIIATEIbHBIM HEIIETIBIM YMCIIOM (CBOWCTBA (PYHKUMH B MIT. 5 11 6 U3y4aTh HEOOS3aTEIBHO).

O60cHOBaHUS CBOICTB CTETIEHHOW ()YHKIIMU HE MIPOBOJISATCS, OHH CIEIYIOT U3 CBOWCTB
CTEIICHU C ACUCTBUTEIBHBIM IIOKa3aTeneM PaccMoTpeHue paBHOCWIBHOCTH YPaBHEHU,
HEPABCHCTB

Y CUCTEM YPAaBHEHUH U CBOWCTB PAaBHOCHIIBHOCTHU IIPOBOIATCS
B CBSI3U C IIPEACTOSAIIMM U3YyYEHUEM UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

OCHOBHBIM MCTOJOM PCUICHUA UPpaAllHOHAJIbHBIX ypaBHeHI/Iﬁ ABJIACTCA BO3BCACHHUC 0benx
yacTen ypaBHeHI/Iﬁ B CTCIICHL C LICJIBIO MIEPEXO0Ja K palluOHAJIbHOMY YPAaBHCHHUIO-CJIICACTBUIO
JaHHOTO.

I/IppaHI/IOHaHBHBIC HCPaBCHCTBA HC ABJIAIOTCA 0013aTeNbHBIMU AJIsL N3Y4YCHHS BCEMU

yqaluMucs. HpI/I HUX U3YYCHHUH OCHOBHBIM CIocoooM pPCUICHUA ABJISACTCSA CBEACHUC HCPABCHCTBA
K CUCTEMC pallMOHAJIbHBIX HCPABCHCTB, paBHOCHHLHOﬁ JAaHHOMY HCPABCHCTBY.

3. Toka3areabHas ¢pyukuus (10 YACOB)

[ToxazarenbHast pyHK1MsL,e€ cBoiicTBa U rpaduk . [lokazarenbHble ypaBHEHUS. .
[ToxazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

OcHoOBHasl LIeTb-U3yUUTh CBOMCTBA MMOKA3aTeIbHON (QYHKIUU ,HAYUYUTh pelIaTh
IIOKa3aTeJIbHbIC YPABHEHUS U HEPABEHCTBA, IPOCTEHUIINE CUCTEMBI MIOKA3aTEIbHbBIX YPABHEHUN
Y HEPaBEHCTB..

CgoiicTBa moka3atenbHON (HYHKIIMH MTOTHOCTHIO CICIYIOT U3 CBOMCTB CTETICHH C
JICUCTBUTENIbHBIM MOKa3aTeaeM  PemeHne npocTeimx noka3arelbHbIX YpaBHEeHUN Penienue
OOJBIIMHCTBA TOKA3aTENbHBIX YPAaBHEHUN U HEPABEHCTB CBOJIUTCS K PEIICHUIO MPOCTEHIIIHX.
Tak Kak B XOJ€ pelIeHUs ITpeyIaracMbIX B 3TOM TEME MTOKA3aTeIbHBIX YPABHEHUI
PaBHOCHUIILHOCTH HE HApPYIIAETCs, TO MPOBEPKA HAMIEHHBIX KOpHEH HeoOs3aTenbHa. 3/1eCh
CUCTEMBI ypaBHEHUI M HEPABEHCTB PEIIAOTCS C MTOMOIIBI0 PABHOCUIILHBIX MPeoOpa3oBaHMil:
MOJICTAHOBKOM, CJI0)KEHUEM WJIM YMHOKEHHEM, 3aMEHOM MTEPEMEHHBIX U T. 1.

4. Jlorapupmuueckas pynknus (14 HACOB)

Jlorapugmel. CBolcTBa J0rapu(MOB. AECATUUHBIE U HATypallbHbIE JIOTapU(MBI.
Jorapudmuueckas QyHKIUs, ee CBOUCTBA U TpaduK. JorapupMHUUECKUE YpaBHEHHS.
Jlorapugmuueckue HepaBeHCTBA.

OcHoBHas 1 el b— cHopMUpOBaTh MOHATHE JIoTapru(Ma YnCIIa; HAYYUTh TPUMEHSTh
CBO¥iCTBA JIOrapu(MOB IIPH PEIICHUH YPAaBHEHUN U3yUUTh CBOMCTBA JIorapu(hMUIECKOi
(GYHKLIMU ¥ HAyYUTh TPUMEHSTH €€ CBOMCTBA MIPU PELICHUH MPOCTEHIINX JOrapuPMHUUECKUX
YPaBHEHUI U HEPABEHCTB.



Jlo 310l TeMBI B Kypce anreOphl U3ydaauch Takue PyHKIUH, BEIYUCICHNE 3HAUCHUN
KOTOPBIX CBOJIMIIOCH K YEThIPEM apU(PMETUIECCKUM JICHCTBUSAM M BO3BEJCHHUIO B CTENIeHb. [lis
BBIYUCIICHUSI 3HAYCHUH JTIoTapru(PMUIecKoi (PyHKIUU HY>)KHO YMETh HaXOJAUTh JIOTapru (MBI
YHUCCJI, T. €. BBIIIOJIHATH HOBOC JIA YUAIIUXCs ﬂCﬁCTBHC — JIOFapI/I(bMI/IPOBaHI/Ie.

JlokazarenbcTBO CBOMCTB Jorapugma onupaercs Ha ero onpeneneHue. Ha mpakruke
paccMaTpUBAIOTCS JIOTapu(MBbI IO PA3IMYHBIM OCHOBAHMSAM, B YACTHOCTHU 10 OCHOBaHHUIO 10
(mecsiTUYHBIN orapu(M) U IO OCHOBAHHUIO € (HAaTYpaJbHBIN JIorapudm), OTCI0]a BOSHUKAET
HE00X0AUMOCTh (OPMYIIBI ITEpexoa OT Jorapudma 1o 0AHOMY OCHOBAHUIO K JIorapudmy 1o
JIPYroMy OCHOBaHUIO. Tak Kak Ha HH)KCHEPHOM MUKPOKAIBKYJIATOPE eCcTh KiaaBuinu 19 u In, To
JUI BBIYUCIICHUS JJorapudma 1o OCHOBAaHHSIM, OTJAMYHBIM OT 10 U €, Hy’KHO IPUMEHUTh
dbopmyny nepexoja.

CaoiicTBa norapupMuyeckoil pyHKIUNA aKTUBHO UCTIOIB3YIOTCS MPU PELICHUH
jorapupMHUECKUX YpaBHEHUI U HEPABEHCTB.

W3ydeHue cBOMCTB norapupmMuueckoil (PyHKIIUU MPOXOAUT COBMECTHO C PEIICHUEM
YpaBHEHUI U HEPABEHCTB.

[Tpu pemennn norapuMUIECKUX YpaBHEHUI U HEPABEHCTB BBIMOIHAIOTCS Pa3IMUHBIC UX
npeoOpaszoBanus. [Ipu 3ToM yacTo HapymiaeTcss paBHOCHIBHOCTH .[loaTOMY Tpu perieHnu
JorapupMUUECKUX YpaBHEHH He0OX0IMMa IpoBepKa HalIeHHBIX KopHeH . Iloatomy mpu
pelieHnu JorapupMUIECKUX HEPABEHCTB HY)KHO CIIEUTH 32 TEM ,YTOOBI PABHOCUJIBHOCTD HE
HapylIIajgach ,Tak Kak IPOBEPKY PEIICHUs HEPABEHCTBA OCYILIECTBUTH CII0KHO,a B PSAE CI1ydacB
HEBO3MOKHO.

5. Tpuronomerpuyeckue ¢popmynsi (21 HAC)

Panuannas mepa yria. [loBopoT Touku BOKpyr Hauasia koopAauHat. OnpeeneHue cusyca,
KOCHHYCa ¥ TAaHI'€HCa yIJla. 3HaKU CHHYCa, KOCUHYCA ¥ TAHI€HCa. 3aBUCUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM 51 TAHI'€HCOM OJHOT'0O M TOT0 K€ yria. TpUroHOMETpUYECKUE TOXKIAECTBA.
CuHyC, KOCUHYC U TaHT€HC yIJIoB a U —a. PopMyiibl ciokeHuss. CHHyc, KOCUHYC U TAHT€HC
nBoitHOrO yria. CUHyC, KOCHHYC U TaHT€HC MOJIOBUHHOTO yria. @opmyibl npuBeneHus. Cymma
U pa3HOCTh CUHYcOB. CyMMa U pa3HOCTb KOCHHYCOB.

OcHOBHas e b - cPOPMUPOBATH MOHATHS CHHYCA, KOCHHYCA, TAHTEHCa, KOTAaHTeHCa
qrcia; Hay4YUTh IPUMEHSATH (OPMYITBI TPUTOHOMETPHH ISl BBIYMCIICHHS 3HAYCHU I
TPUTOHOMETPHUYECKUX (DYHKIIUH M BBITIOJTHEHUS TIPEOOpa30BaHHUA TPUTOHOMETPUIECKIX
BBIPKEHUI; HAYYUTh PelIaTh MPOCTEHIITIE TPUTOHOMETPUIECKHE YPaBHEHHUS SilT X = a, COSX = a
npua=1,—1,0.

PaccmarpuBast onpeziesieHns CHHyca U KOCHHYCa JEMCTBUTENBHOIO YHCIIA 4, ECTECTBEHHO
PELINTh camMble IPOCThIE YPAaBHEHUS, B KOTOPBIX TpeOyeTcsi HAWTH YUCIIO a, €CITU CUHYC HIIN
KOCHHYC €ro U3BECTEH, HarpuMep ypaBHeHus Sina = 0, cos a =1 u 1. . [Tockonbky ams
0003HaueHHsI HEM3BECTHOTO 10 TPAJIUIMH UCTIOIb3yeTcsl OyKBa X, TO 3T YpaBHEHUS
3aMuChIBAIOT Kak 00bIYHO: SinX = 0, coSx = 1 u T. 1. PemmeHus 3Tux ypaBHEHUH HAXOIATCS C
IIOMOILBIO €AMHUYHON OKPYKHOCTH.



B03MOXHOCTB BBISIBIICHHS 3HAKOB CHHYCA, KOCHHYCA U TAHTEHCA 110 YeTBEPTAM SBIISICTCS
CJIEICTBUEM CUMMETPHUU TOUYEK €IMHUYHON OKPYKHOCTH OTHOCUTEIILHO OCEH KOOPAMHAT.
PaBeHcTBO COB(—a) = coBa CJeIyeT U3 CHMMETPUH TOYEK, COOTBETCTBYIOIINX YHCIIaM a U —a,
OTHOCHUTEIBbHO ocH OX.

3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHI€HCOM OJITHOT'O U TOTO K€
YHCIIa WIK yIJia CIEAYeT U3 TPUTOHOMETPHUYECKON (POPMBI 3aIMCH ACHCTBUTEIHHOTO YHCIIA U
OIpe/IeNICHUs] CUHYCa U KOCHHYCa KaK KOOPAMHATHI TOUYKHU €IMHUYHON OKPYKHOCTH.

DopMyIIbI CIOKEHHUS TIOKA3bIBAIOTCS JUIsl KOCUHYCA CYMMBI WJIM PA3HOCTH, BCE OCTAJIbHbBIE
(bOpMYIIBI CIIOKEHUS TTOMYYAIOTCS KaK CIICACTBHS.

@OpMyIIbl CIIOKEHUS SBISIOTCS OCHOBHBIMH ()OpMYJaMHU TPUTOHOMETPHH, TaK Kak BCe
JIpyrue MOKHO TOJYYHTh KakK CIeACTBUS (HOpMyIbl JBOHHOTO M TIOJOBHHHOTO YIJIOB (HE
SIBIISTIOTCSI 0053aTEIbHBIMU [T U3y4YeHHUs1), (OPMYIIbI MPHUBEICHHS, TIPEOOPa30OBaHHUS CYMMBI H
PAa3HOCTH B IIPOU3BE/ICHHUE.

6. Tpuronomerpuueckue ypaBHenus (15 HACOB)

VYpaBHeHUs cOSX =a, Sinx = a, tgx = a. Pemenne TpUroHOMETpHYECKUX YPaBHEHUH.
IIpumepsl pemeHns IpoCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHOBHas 1 el b— cHhOpMUPOBATh YMEHHUE peIIaTh NpocTeiine
TPUTOHOMETPUYECKUE YPABHEHUS O3HAKOMUTH C HEKOTOPBIMU IIPUEMAMHU PELICHUS
TPUTOHOMETPUUECKUX YPaBHEHHH.

Kak u npu pemenun aaredpanyeckux, NOKa3aTelbHbIX U JOrapu(MUUECKUX YPaBHEHUH,
pelIeHre TPUTOHOMETPUYECKUX YPABHEHUM IMyTeM pa3iIndHbIX IPeoO0pa3oBaHUl CBOJUTCS K
PELIeHNIO MPOCTEHIINX: COX = a, SINX = a, Igx = a.

PaccmoTpenue npocTednmx ypaBHeHUH HAaUMHAETCS C YPaBHEHHUS COX = a, TaK Kak
dbopmyra ero KopHei nporie, ueM Gopmyiia KOpHeH ypaBHeHHS Sinx = a Pemenue 6osee
CJIOKHBIX TPUT'OHOMETPHUICCKUX ypaBHeHI/II\/'I, KOrJga BBIITOJIHAKOTCA aﬂre6pa1/1qec1<ne u
TPUTOHOMETPUYECKHE TTPEOOPa30BaHUs, CBOJIUTCS K PEIICHUIO MPOCTEHIIINX.

PaccmarpuBaroTcss  ciaeAyromme THUIbl TPUTOHOMETPUYECKHX YpPAaBHEHUM JIMHEHHBIE
OTHOCHUTEJIBHO SIIT X, COS X WU 1g X; cBoJsALIMECS K KBaJpaTHBIM U JPYrUM airedpanyeckum
YPAaBHEHUSAM IOCIIE 3aMEHBl HEM3BECTHOT'O; CBOASAIIMECS K IMPOCTEUIINM TPUTOHOMETPUYECKUM
YPAaBHEHUSM I10CJIE PA3JIOKEHUS HA MHOKHUTEIH.

7. TloBTOpeHme u pemenue 3aaa4 (6 4yacon).
11 knace

1. IToBTOpenne kypca 10 knacca (4 yaca)

Ocnosnvle yenu.

L4 OPMHUPOBAHUC IT eI[CTaBJIeHI/Iﬁ O IICJIIOCTHOCTHU U HEIIPCPBIBHOCTH KypcCa anreopsl;
b



® OBJIQJICHUE YMEHHEM O00OOIICHHUS M CUCTEMAaTH3aIMH 3HAaHUH 110 OCHOBHBIM TeMaM Kypca
anreopsl 10 kimacca;

® pa3BHUTHE JOTMYECKOr0, MATEMaTUYECKOTO MBIIIJICHUS 1 UHTYUIIMH, TBOPYECKUX
CIOCOOHOCTEH B 00JIaCTH MaTeMaTUKH.

2. IpousBoaHas u eé reomerpuyeckuii cmoici (15 yacoB)

[TpousBoanas. [IponsBoanas crenennoi ¢pynkun. [Ipasuna quddepeHnupoBaHmsl.
[Tpon3BOHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKIIUN. ['eOMeTpUYEeCKU CMBICI MPOU3BOTHOM.
Ocnosnvle yenu:

e (GopMHpPOBaHKE MMOHATUH O MTHOBEHHOUW CKOPOCTH, O KacaTeIbHOH K IJIOCKOW KPUBOM, O
KacaTeJbHOU K rpaduky GyHKIMH, O TPOU3BOAHON (QYHKIINH, O PU3NIECKOM CMBICIIE
IIPOU3BOJHON, O FEOMETPUUECKOM CMBICIIE TPOU3BOJIHOM, O CKOPOCTU U3MEHEHUS
¢yHkuuy, o npenene GyHKIUHA B TOUKE, 0 TG HepeHIIUPOBAHNH, O TIPOU3BOIHBIX
3JIeMEHTapPHBIX (PYHKIIHIA;

e (QopmupoBaHuE YMEHUS UCIOJIb30BaTh AITOPUTM HAXOKICHHS IPOU3BOIHOMN
3JIEMEHTAPHBIX (PYHKIIMHA TPOCTOTO U CIOXKHOTO apTyMEHTa;

® OBJIQJICHUE YMEHUEM HaXOAUTb IPOU3BOJHYIO 000 KOMOMHAIIMY 371€MEHTAPHBIX
byHKIM;

® OBJIaJICHHE HaBBIKAMU COCTaBIICHUS YPaBHEHHS KacaTeNbHOM K rpaduKy QyHKIUU TIPH
JOTIOTHUTEIIBHBIX YCIOBUAX, HAXOXKICHHS YTTI0BOT0 KO3 (dUIlMeHTa KacaTelbHOM, TOUKH
KacaHusl.

3. IIpumeHeHne NPoU3BOAHON K HccaeaoBann0 gyHkuuii (15 yacos)
Boszpacranue u yosiBanue GpyHkuuii. Oxcrpemymbl GyHKIUH. [I[puMeHeHre mporu3BOIHOM K
noctpoeHuto rpadukos Gpynkuuii. Hanbonpiiee n HauMeHblee 3Ha4eHUS (QYHKITUH.

Boinyknocts rpaguka. Touku neperuoa.
Ocnosnvle yenu.

e (opMupOBaHHE MPEACTABICHHUI O MPOMEKYTKAX BO3pacTaHus U yObIBaHUS QYHKIIUH, O
A0CTAaTOYHOM YCJIOBHU BO3PACTAHUSA (I)yHKL[I/II/I, O IPOMCIKKYTKaX MOHOTOHHOCTHU
GyHKIMH, 00 OKPECTHOCTH TOYKH, O TOYKaX MAaKCHMyMa M MUHUMYyMa (DYHKIIHH, O
TOYKAX 3KCTPEMYMaA, O KPUTUUCCKUX TOYKAX,

e (opmHpoBaHUE YMEHUsI CTPOUTH ICKH3 rpaduka QyHKIHH, €CITH 3a1aH OTPE30K,
3HAUYCHUA q)yHKHI/H/I Ha KOHIIax 3TOro OTpE3Ka U 3HaK HpOH?;BO}IHOﬁ B HCKOTOPBIX TOYKaAX
dyHKIHH;

e OBJIaJCHHE YMEHUEM IIPUMEHATH IPOM3BOAHYIO K UCCIEI0OBAHUIO (DYHKIIUHN 1

MOCTPOCHUIO I'PahUKOB;



® OBJIQJICHUE HABBIKAMH HUCCIIE0BATh B MPOCTEHIINX CiIydasx QyHKIIMM Ha
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIIICe U HAUMEHbIIIEE 3HAYCHUS PYHKIIHI, TOUKH
nepernda U UHTEPBAJIBI BBITYKIOCTH.

4. IlepooOpa3nas u nnrerpaJ (18 yacos)

ITepBooOpaznast. [IpaBuiia Haxo1eHUsI TEpBOOOpa3HBIX. [1noMmaas KpUBOTMHEHHOM

Tpaneuuu u UHTerpa. Beruucienue uaTerpaioB. Beruucienue miorniaiei ¢ moMouibo

UHTETPAJIOB.

OcHogHbvle yenu.

e (hopMUPOBAaHKE MPEICTABICHUIA O MEPBOOOPA3HON (QYHKIIUH, O CEMEUCTBE
nepBOOOPa3HbIX, 0 AU hepeHInpPOBaHIH U HHTETPUPOBAHNH, O TAOJIHLIE
MepBOOOPA3HBIX, O MPABUJIAX OTHICKAHUS MEPBOOOPA3HBIX;

e (opmupoBaHUE YMEHU HAXOIUTH Ui (PYHKIIUHU TIEPBOOOPa3HYI0, TpaduK KOTOPOit
MIPOXOJUT Yepe3 TOUKY, 3aJaHHYI0 KOOPINHATAMU;

e OBJAJCHUE YMEHHEM HAXOIUTh IUIOLIA]b KPUBOJIMHEWUHON Tpaneuuu, OrpaHU4eHHON
rpadbukamu Qynkuuii y = f(x) u y = g(x), orpaHu4eHHON IPSIMBIMU X = a. X = b, OCbIO
Ox u rpadukom y = h(x).

5. Jn1emMeHTHI TEOPUH BepOSATHOCTH (8 yacoB)

DJeMeHTapHBIC U CIOXKHBIE COOBITHS. PaccMoTpeHne cirydaeB: BEpOITHOCT CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTH POTUBOMOIO0KHOTO coObITHA. [ToHATHE O
HE3aBUCHUMOCTH COOBITHI. BEpOsATHOCTB U CTaTUCTHYECKAsl YACTOTA HACTYIUIEHUS COOBITHS.
Pemenne nmpakTiuueckux 3ajad ¢ MprUMEHEHHE BEPOSTHOCTHBIX METOIOB.

OcHogHuvle yenu:

e (opmupoBaHUe MPENCTABICHHS O TEOPUH BEPOSATHOCTH, O TMOHSITHUSAX: BEPOSATHOCTH,
UCHBITaHUE, COOBITHE (HEBO3MOXKHOE M IOCTOBEPHOE), BEPOSITHOCTH COOBITHH,
00bEeTMHEHUE U NTepeceYeHre COOBITUM, CIIEACTBUE COOBITHSA, HE3aBUCUMOCTb COOBITHIA;

e (GopMHpOBaHUE YMEHHS BBIYUCISATH BEPOATHOCTH COOBITHIA, ONPENeNATh HECOBMECTHBIE U
MIPOTHBOMOJIOKHBIE COOBITHS;

® OBJa/ICHHE YMEHUEM BBIMOJIHATH OCHOBHbIE ONEpaluy HaJl COOBITHIMU;

e OBJaJICHNE HABBIKAMU PEUICHUS MPAKTUIECKUX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX
METOJIOB.

6. O60o0maronee NOBTOPeHNe Kypca ajaredpsbl U Hayaa anaan3sa (12 yacos)

OCHOBHBIE 1IENH:

e 0000IIeHNE U cCUCTeMAaTH3alMs Kypca anreOphl U Havall aHaIu3a;

e CO3/1aHUe YCIOBMM AJIS TUIOJJOTBOPHOTO YYacTHs B TPYIIOBON paboTe, 11t OpMHUPOBAHHUS

YMEHUA CaMOCTOATEIIBHO U MOTUBUPOBAHHO OPIraHU30BbIBAThE CBOIO ACATCIIBHOCTD,



e (opmupoBaHue nMpeAcTaBIeHUN 00 HAEIX U METO/IaX MAaTEeMAaTHKH, O MaTEMaTHKE KaK
CPEJICTBE MOJICIIMPOBAHHMS SIBJICHUH U IMPOIIECCOB;

® pa3BHUTHE JIOTHYECKOIO U MATEMAaTHYECKOTO MBIIIIJICHHUS, HHTYHIIMH, TBOPYECKUX
CIIOCOOHOCTEH;

® BOCIIMTAHHC IOHHMMaHHA 3HAYUMOCTH MAaTCMAaTUKU JJIsA 06H.[€CTB€HHOFO mporpecca.

I'eomerpus 10 kiaace
1. INapajeJbHOCTH NPSAMBIX M IJIOCKOCTEH. (16 41).

Ilepecekaromuecs, napajuiebHble M CKPEIIMBAIOLIMECS IPsIMbIE B IIPOCTPAHCTBE.
Krnaccudukanus B3auMHOTO PACIOJIOKECHHSI JBYX TPSIMBIX B MpocTpaHcTBe. llpu3Hak
CKpEIIMBAOUIMXCA TpsAMbIX. [lapamienbHOCT, NOPsIMOM W IUIOCKOCTH B MPOCTPAHCTBE.
Krnaccudukanus B3aMHOTO PACIIONIOKCHHS MPSIMON | IUIOCKOCTH. [Ipu3HaK mapauienbHOCTH
npsMoi U 1wiockocTH. [lapamnensHocTh nBYX mmiockocted. Kraccuduxamuss B3auMHOTO
pacnoyiokeHus: AByX Iiockocteil. IlpusHak mnapamiensHOCTH ABYX Iuiockoctel. [lpusnaku
NapajuyIeIbHOCTH IBYX HPSIMBIX B IPOCTPAHCTBE.

OcHoOBHAasa 1eab— chopMUpOBATh MPEACTABICHUS YYALIUXCS O TMOHSATUU
[apaJuIeJIbHOCTA M O B3aMMHOM pACHOJIOKEHHUM IMPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE,
CHUCTEMAaTUYECKH HM3YYUTh CBOMCTBA NapajUICIbHBIX MPAMBIX M IUIOCKOCTEW, MO3HAKOMUTH C
MOHATUSAMU BEKTOpPA, MMAPAIIEIBHOIO IEPEHOCA, NAapauIeIbHOTO NMPOEKTUPOBAHUS U HAYYUTh
M300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH B MApaJIJICIIbHON MTPOEKITUH.

B nmanHOll Teme 0606H_IaIOTCH HU3BCCTHLIC U3 INIAHUMCETPUN CBCACHUA O NAPAJIICIBbHBIX
MMPSAMBIX. BOJ'IBH_IYIO nomMompb Ipu HIUIFOCTpAluN CBOICTB napajiuieJIbHOCTH U IIPpU PCIICHHUUN
3a7la4 MOTr'yT OKa3aTb MOJCJIN MHOTOT'PaHHHUKOB.

3/ech ke ydaliuecs 3HaKOMSTCS ¢ METOJOM HM300pa)keHUsl MPOCTPAHCTBEHHBIX (UTYD,
OCHOBAaHHOM Ha TMapajulelbHOM MPOEKTHPOBAHUM, TOIYYAIOT HEOOXOJUMbIE MPAKTUYECKUE
HaBBIKH 110 HM300paXEHUIO MPOCTPAHCTBEHHBIX (PUTYp Ha TuIOocKocTH. Jlyis yriayOJIeHHOTO
W3Y4YEHUSI MOTYT CIIY)KUTh 33/1a4i Ha TOCTPOEHUE CEUCHU MHOTOTPAHHUKOB INTIOCKOCTHIO.

2. IlepneHIMKYJSIPHOCTH NPAMBIX U IUIOCKOCTei. (17 4).

Yrom Mexay IHOpsAMBIMH B IIPOCTpaHCTBE.  lIepneHIMKYyIApHOCTH  MpPSMBIX.
IlepneHgUKYIApPHOCTE HPSAMOM M INIOCKOCTH. IIpu3HaK NEpPHEHAMKYISAPHOCTH MPSIMOU U
II0CKOCTH. OpTOroHaJIbHOE NPOEKTHpOBaHWE. [leprneHauKynsp W HaKIOHHAsA. YTOJI MEXIY
OpsAMOM W IUIOCKOCTBIO. JIByrpaHHBIM yros. JIMHEHHBI Yroia JBYTPaHHOIO yria.
IlepnenauKyIsIpHOCTE  IIIOCKOCTEM. lIpH3HaK meprneHIuKyIsIpHOCTH JBYX IUIOCKOCTEH.
PaccrosiHne Mexy TOUKaMH, IPSMBIMU U TUIOCKOCTSIMH.

OcHOBHas 1 eab— chopMUpoBaTh MPEICTABICHUS YYaIIUXCS O TMOHATHIX
NEPIEeHIUKYIIPHOCTH NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, CHUCTEMAaTHYECKH HW3Y4YHUTh
CBOMCTBA MEPIEHAUKYJIPHBIX IPSAMBIX U IJIOCKOCTEW, MO3HAKOMHUTD C MOHATHUEM LIEHTPAIBHOTO
MPOSKTUPOBAHUS W HAYYHTh H300pakaTh IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH B
LEHTPAJIbHOU IIPOCKLIHH.



B nmanHOi Teme 0000WIAIOTCSI M3BECTHbIE M3 IUIAHUMETPUM  CBEICHHUS O
NEPIEHIUKYJIAPHBIX  HpsMBbIX.  bosbllylo  HOMOIIb  MpU  WUIOCTpallMM  CBOWCTB
NEPHEHAUKYJIIPHOCTH U IIPU PELICHUU 33]1a4 MOT'YT OKa3aTb MOJEIIA MHOIOTPDAaHHUKOB.

B kauecTBe [ONOJHUTENBHOIO MaTepuanga ydalquecs 3HAKOMATCS C  METOIOM
n300pakeHHs IPOCTPAHCTBEHHBIX (PUTYp, OCHOBAHHOM Ha LEHTPAIBHOM MPOEKTHpOoBaHUU. OHH
Y3HAIOT, YTO LIEHTPAJIbHOE IPOEKTUPOBAHME HCIOJIb3YETCS HE TOJBKO B I'€OMETPUM, HO U B
KHUBOIUCH, ¢ororpaduu M T.J., YTO BOCHPUATHE UYEIOBEKOM OKPYKAIOUIMX IPEIMETOB
IIOCPEACTBOM 3PEHMSI OCYIIECTBIIACTCS 110 3aKOHAM LIEHTPAJIBHOIO NIPOCKTUPOBAHMS. Y Yaluecs
HOJy4al0T HEOOXOIUMbIE NPAKTUYECKUE HABBIKM 10 M300pa)KEHUIO IMPOCTPAHCTBEHHBIX (QUTYp
Ha IUIOCKOCTH B LIEHTPAJIBLHOU MTPOEKIIMH.

3. Mmuororpannuxu (12 4).

MHororpansele yribpl. BbIlIykiible MHOIOTpaHHMKM M KX CBOWCTBa. [IpaBuibHbIE
MHOT'OTPAaHHUKH.

OcHOBHasg I€Jb— NO3HAKOMUTH yYaIllUXCS C HOHSATUSIMU MHOIOTPAHHOTO yIJia U
BBIIIYKJIOTO MHOI'OIPaHHHKA, PacCMOTPETh TeopeMy OJiliepa M €€ MPWIOKEHUS K PELICHHUIO
3a1a4, cQOpPMHUPOBATH IMPEJICTABICHUS O TMPaBUWIbHBIX, IOJIYIPABWIBHBIX W 3BE3Q4aThIX
MHOI'OI'paHHMKAaX, I0Ka3aTh MPOSBICHUS MHOTOTPAaHHUKOB B IPUPOJIE B BUJE KPUCTAIUIOB.

Cpenu mpoCTpaHCTBEHHBIX (DUTYp 0co0O€ 3HAUYEHUE MMEIOT BHINMYKJIbIE (UTYpPHI U, B
YaCTHOCTH, BBINYKJIbIE MHOTOTpaHHHKH. Teopema Diliepa o uucie BepmiuH, pebep W rpaHen
BBINTYKJIOTO MHOTOTPAaHHHMKA WUIPAeT BAXKHYIO POJIb B pa3IMYHBIX OOJACTAX MAaTEMaTUKH U ee
npuioxeHusx. [Ipu u3yuyeHnn npaBUiIbHBIX, MOJYTPABUIBHBIX U 3BE€314aThIX MHOTOTPaHHUKOB
clleflyeT HCIOJIb30BaTh MOJENU 3TUX MHOTOIPaHHMKOB, M3IOTOBJICHME KOTOPBIX OMHUCAHO B
yueOHHUKe, a Takxke rpaduyeckie KOMIbIOTEPHbIE CPECTBA.

4. TloBTopenue (34).

Iesb: MOBTOPUTH U 000OIIUTH MaTepuall, U3y4eHHbIi B 10 kiacce.

11 knace
1. Koopanuatsl 1 BekTopsbI (17 yacoB)

I[CKapTOBBI KOOpAUHATHI B IIPOCTPAHCTBC. <DopMyJ1a pacCTodHuA MCKAY ABYMSA TOYKAMH.

VYpaBuenus cdepsl U iockocTi. PopMyra pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH.

BexkTopsl. Yron mexay Bekropamu. KoopauHatel BekTopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB.
ZIJ'II/IHa BCKTOpPA B KOOpAWHATAX, YroJl MEXAY BEKTOpaAMU B KOOPAHWHATAX. KOJ’IJ’II/IHeapHBIe

BCKTOPBI, KOJUNIMHCAPHOCTb BEKTOPOB B KOOPpAHWHATAX.



2. Hununap, konyc, map (13 yacos)

[ununanap u koHnyc. YcedeHHblil konyc. OcHOBaHMe, BHICOTA, OOKOBasi HOBEPXHOCTb,

oOpasytomas, pazpeptka. OceBble CEUCHUS U CEUEHUS MapalieIbHbIE OCHOBAHUIO.
[ap u chepa, X ceueHus, KacaTeabHas TNIOCKOCTH K cepe.

3. Oobemsbl Tea (15 yacoB)

[Tousatie 06 00beme Tena. OTHONIEHHE 00BEMOB ITOAOOHBIX TEI.

®opmynsl 00beMa Kyda, IpsIMOYTOJIBHOTO Tapajliesenuie ia, Mpu3Mbl, TUIHHApPa. DopMyIibl
o0bema nupamubl U KoHyca. @opMyIibl IIIOIAAN TOBEPXHOCTEN LUIMHIPA U KOHYCA.

®opmyiiel 00beMa Iapa ¥ iomagn chepsl.

4.I1oBTOpeHue (6 4acos)



3. TemaTrunyeckoe NJIAHMPOBaHUE

Aureopa 10-11 xknacc (172 gaca)

Conep:kanue matepuaJja

Koan4gecTBO 4acoB

10 kaace 11 kaace
JleficTBUTEIbHBIE YHCIIA 11 gacoB
CrenerHast GyHKIUS 9 vacoB
[Toka3zarenpHast QyHKIHS 10 yacoB
Jlorapudmuueckas GyHKIIH 14 gacos
Tpuronomerpudeckue GopMyIbl 21 gac
TpuroHomeTpruyecKue ypaBHEHHS 15 gacoB
Hrorosoe noBTopeHue 6 yacoB
[ToBTOpenue 3a 10 knace 4 yaca
ITepBoobOpazHas 8 yacoB
WuTerpan 10 yacoB
O060011IeHNE TTOHSITHS CTEIIEHN 12 yacoB
IToka3zarenpHas u orapudmMudeckas QyHKIHHA 17 yacoB
[Tpon3BoaHas MOKA3aTEIBHON U IOTapU(YMUIECKOI 15 gacos
byHKIIUH
DNEeMEHTHI TEOPUH BEPOSITHOCTH 8 yacoB
Hrtorosoe noBropeHue 12 yacoB

I'eometrpus 10-11 kaacce (102 yaca)

Coaepsxanue MaTepuaja

KoanuecTBO 4acoB

10 xknace 11 kacc
[TapannenbHOCTH NPAMBIX U INIOCKOCTEMN 16 gacos
IlepneHIMKyYJISpHOCTH NPSIMBIX U IIJIOCKOCTEN 17 gacoB
MHOrOorpaHHuKH 12 yacoB
HTorosoe noBTOpeHNE 3 yaca
BexTops! B mpocTpaHcTBE 6 yacoB
Metoasl KOOPIMHAT B IPOCTPAHCTBE 11 gacoB
[unuHap, KOHYC, 1ap 13 gacoB
OO6beMsbl TEN 15 gacos
HTorosoe noBTopeHue 6 4acoB




