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IHosicHuTeALHAA 3aNIUCKA

PabGouas mporpamMmma mo maremaTtuke s /-9 kiaccoB (0a30BBIM YPOBEHB)
COCTABJIEHA C YYETOM TpeOOBaHUl K pE3yJbTaTaM OCBOCHHS OO0pa30BaTEIbHOU
pOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHHs, NPEICTABICHHBIX B (eaepaabHOM
roCy/IapCTBEHHOM 0OOpa30BaTeIbHOM CTaHAApTE OCHOBHOIO OOIIEro oOpa3oBaHUs
MIPUMEPHON MPOrpaMMbl OCHOBHOI'O OOIIEro o0pa3oBaHMs MO MAaTeMaTHKE, MPOrPaMMBbl
g 00IIeo0pa3oBaTENbHBIX YUPEXKACHUNW 1O MaremMaTuke /-9 kmaccel (aBTOp-
cocraButenb A.I'. Mep3nsak, B.b. Ilononckuii, M.C. Sfxup u ap. Maremaruka:
nporpammsl : 5—11 knaccel /— M. : Benrtana-I'pag, 2014. — 152 c.

Pabouas mporpamMma omnpenensier coaep:KaHue, MOCIeI0BaTENbHOCTh U3yYaeMblIX
TE€M, KOJIMYECTBO 4acoB, (POpPMbI OpraHU3alMy y4eOHOro Ipolecca, popMbl U CpeCTBA
TEKYLIEro KOHTPOJIs, IPOMEKYTOYHON aTTeCTalluy 00y4aroIuXCsl.

g obyuaromuxcs ¢ OB3 npenycMoTpeHbl HHAUBUAYalbHbIE (POPMBI paObOThI Ha
ypoke ¥ (GOopMbl KOHTPOJISl 3HAHUH, aJalTUPOBAHHBIE K UHIUBUAYaIbHBIM OCOOCHHOCTSIM
pa3BuTHs peOeHKa B COOTBETCTBUU ¢ 3akiatoueHrem TIIMIIK.

JINYHOCTHBIE, MeTanpeIMeTHbIEC U MPeAMEeTHbIE Pe3yJbTAThl 0CBOCHUS Y4eOHOI0
npeamMera «AJjreopa»
7-9 kaaccbl
JIMYHOCTHBIE Pe3yJIbTATHI:

1) BOCIMTAHUE POCCHUMCKOW TPa)KJTaHCKOW WACHTUYHOCTH: MATPUOTU3MA, YBAKECHUSA K
OrtedecTByY, OCO3HAHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIIICHUE K YYEHHUIO, TOTOBHOCTh U CHOCOOHOCTH OOyYarommxcs K
CaMOpPa3BUTUIO M C€aMOOOpa30BaHMIO HA OCHOBE MOTHMBALMM K OOYYEHUIO U
ITO3HAHUIO;

3) OCO3HAHHBII BBHIOOpP M TMOCTPOCHUE JAJbHEWINEH WHAMBUAYATbHON TPACKTOPHUH
oOpa3zoBanusi Ha 0a3e OPUEHTHUPOBKHM B Mupe mpodeccuil U mpodhecCruoOHATHHBIX
IPEANIOYTEHUN C YYETOM YCTOMYMBBIX ITO3HABATEIBHBIX HHTEPECOB, a TAKXKE Ha
OCHOBE (DOPMHUPOBAHUS YBAKUTEIHLHOTO OTHOIICHHWS K TPYAY, pPa3BUTHE OIbITA
y4acTHs B COLIMATILHO 3HAYUMOM TPY/IE;

4) yMEHUE KOHTPOJIMPOBATH MPOLECC U Pe3yJbTaT y4YeOHOM M MaTeMaTUYeCKOU
JIESITETbHOCTH;

5) KPUTUYHOCTh MBIIUICHUSI, WHUIMATUBA, HAXOAYUBOCTh, AKTUBHOCTh NPHU PEUICHUU
MaTEMaTHYECKUX 3a]1a4.

MeTanpeaMeTHbie pe3yJbTaThl:



1) yMEHUE CaMOCTOSITEIbHO ONpPENeNsATh 1€ CBOEro OOydYeHHs, CTaBUTh U
dbopmynupoBath st ce0si HOBbIE 3a7aud B yu€Oe, pa3BUBAThb MOTHBBI U MHTEPECHI
CBOEH MMO3HABATEIIbHOW JEATEIIBHOCTH;

2) YMEHHUE COOTHOCUTH CBOM ACHCTBHS C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEHM MIESITEIBHOCTH B IPOLECCE JOCTHUXKEHHS PEe3yJbTara, ONPENCIAThH
cnocoObl  AeMCTBMI B  paMKax TPEVIOKCHHBIX YCIOBUA U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIONIEHCA CUTYallUEH;

3) yMEHUE ONpENeNiaTh MOHATHS, CO3/1aBaTh OOOOIIEHHUSA, yCTaHABIWMBAaTh AHAJIOTHUU,
KJIacCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOMpPATh OCHOBAHMS W KPUTEpUM JJIA
KJ1accuukanuu;

4) yMEHUE YCTAHABIMBATH IPUYMHHO-CIICJCTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE
paccykJieHue, YMO3aKiIiodeHUue (MHIYKTUBHOE, NEIyKTUBHOE M [0 aHAJIOTUH) U
JIeNIaTh BBIBO/IBL;

5) pa3BUTUE KOMIIETGHTHOCTH B 0O0JIaCTM HUCIOJL30BaHUsA WH- (OPMaAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;

6) IEpBOHAYAJILHBIC MPEJCTaBICHUST 00 HIEAX M O METoJaX MAaTeMaTHKH Kak o0
YHHUBEPCAIIBHOM S3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJIECIMPOBAHUSA SIBJICHUU U
IIPOLIECCOB;

7) YMEHUE BHJIETh MATEMaTHYECKYIO 3ajlayy B KOHTEKCTE MPOOJIEMHON CHUTyallud B
JIPYTUX TUCUUIUIMHAX, B OKPYKAIOIIEH KU3HU;

8) YMEHHE HAXOAUTh B PA3IUYHBIX HCTOYHUKAX HHQPOPMAIHIO, HEOOXOAUMYIO IS

pelIeHnus] MaTeMaTUYeCKUX 3a7a4, U MPEACTaBIATh €€ B MOHATHON (opMe, MpUHUMATH

pellieHne B YCJIOBHUSAX HEIMOJIHOM WM W30BITOYHOM, TOYHOH WM BEPOSATHOCTHOMU
uHdopmaIuy;

9) yMEHME IIOHMMATh M HCHOJIb30BaTh MAaTEMATHYECKUE CPEICTBA HATJSIAHOCTHU

(rpaduku, TaOIUIIBI, CXEMBI U AP.) I WIUTFOCTPAIIMH, UHTEPIIPETAIINH, apTyMEHTAIIUH;

10) YMEHHE BBIJBUTATh TMIIOTE3bl MPU PEIICHUH 3a/1aud, TOHUMATh HEOOXOIUMOCTh UX

MIPOBEPKHU;

11) NOHUMAHUE CYIIHOCTH AITOPUTMUUYECKUX MNPEANUCAHUNA U YMEHHUE JEHCTBOBATH B

COOTBETCTBHHM C MPEJI0KEHHBIM aITOPUTMOM.

IIpeanMeTHbIE pe3yJbTATHI:
1) OCO3HAHME 3HAYCHHS MATEMATHKHU JJISl IOBCETHEBHOM )KU3HH YEJIOBEKA;
2) TIpEACTAaBJICHHME O MaTeMaTHYeCKOoW Hayke Kak cdepe MaTeMaTHIeCKOn
JesTeIbHOCTH, 00 dTanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIS Pa3BUTHS [IUBUIIN3AIINN;
3) pa3BUTHE yMEHUH paboTaTh ¢ y4eOHBIM MAaTEMAaTHYECKUM TEKCTOM (aHAJTU3UPOBATH,
U3BJICKATh HEOOXOAMMYIO MH(OPMAIKIO), TOYHO U TPAMOTHO BBIPAKaTh CBOU MBICIH C
MPUMEHCHUEM  MAaTEMATUYECKOM  TEPMHUHOJIOTUM W  CUMBOJIMKH, MPOBOJUTH
KJ1accu(ukanuu, 10rudeckue 000CHOBAHUS;
4) BlajeHue 6a30BbIM MOHATHIHBIM aIllapaToOM MO OCHOBHBIM pa3jieiiaM COJICP KaHMUS;
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5) CHCTeMaTH4eCcKue 3HaHUS O QYHKIUAX U UX CBOMCTBAX;

6) IPAKTUYECKH 3HAYMMBbIE MATEMaTU4YECKHME YMEHUS U HAaBBIKM, MX INPUMEHEHHE K
PELICHUIO0 MaTEMAaTUYECKUX U HEMATEMAaTUYECKUX 3a7ad IIPEAOoJIaraloniee yMEHHMs:

*  BBIIOJIHATH BBIYMCIICHUS C ICHCTBUTEIILHBIMU YUCIIAMY;

+  pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;

+  peuaTh TEKCTOBBIE 33Ja4l apU(PMETHIECKIM CIIOCOOOM, C TIOMOIIBIO COCTABICHUS U
pelIeHNs YPaBHEHUM, CUCTEM YPAaBHEHUM U HEPABEHCTB;

+  HCIOJb30BaTh AreOpaNvecKHil sI3bIK AJIS1 OMMCAHUS MPEAMETOB OKPYKAIOLIETO MUPa
U CO3/1aHMS COOTBETCTBYIOINX MAaTEMAaTUYECKUX MOJIEIIEH;

«  IPOBEPUTH NPAKTUYECKUE PACUETHI: BBIYMCICHHS C MPOLEHTAMH, BBIUYUCICHUS C
YUCJIOBBIMU IIOCJIEA0BATEIBHOCTAMY, BBIYMCICHUS CTATUCTUYECKUX XapAKTEPHUCTHK,
BBITIOJTHEHHE TPUOIMKEHHBIX BBIYUCIICHUIH;

BBIIOJIHATH TOXK/IECTBEHHBIE MPEOOPA30BAHNS PAlMOHATBHBIX BBIPAKEHU;

*  BBINOJIHATH ONE€PALIMK HAJl MHOKECTBAMU;

+  UCCNEeNOBaTh (PYHKIMU U CTPOUTH UX IPpaPUKU;

+ 4YWTaTh M HCIOJIb30BaTh HH(MOPMALIMIO, NPEICTaBICHHYI0 B BUAE TaOJHUIBL,
auarpammsl (cTo04aTol Wik KpyroBoi);

. peuiaTtb HpOCTGﬁIHPIG KOM6HH&TOpHBIe 3aJa4H.

JIn4HOCTHBIC, MeTANIPEMETHBIC U NIPEAMETHBIE Pe3yIbTAThI 0CBOCHHUS Y4eOHOI 0
npeamera «I'eomeTpusp»
7-9 knaccol
JInyHOCTHBIE pe3yJIbTAThI:
1) BOCHMTaHHE POCCUMCKOW TPAKIAHCKOM HIACHTUYHOCTH: MATPHUOTHU3MA, YBAXKEHHUS K

OreuecTBy, OCO3HAHMS BKJIA/Ia OTEYECTBEHHBIX YUYEHBIX B PA3BUTUE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTh OOYHYaIOIIUXCS K
CaMOpa3BUTHIO M CamMOOOpa30BaHUI0O Ha OCHOBE MOTHUBALMK K OOYYEHHIO H
IIO3HAHMUIO;

3) OCO3HAaHHBI BBHIOOP M TIOCTPOCHHE JANbHEHIIECH WHANBUAYATBHON TpacKTOPUU
oOpa3zoBaHMsl Ha 0a3e OpPUEHTUPOBKU B Mupe mnpodeccuil U npodheccruoHaTbHBIX
IPEANIOYTEHUN ¢ Yy4YETOM YCTOMYMBBIX I103HABATEJIBHBIX MHTEPECOB, 4 TAKXKE Ha
OCHOBE (POPMHUPOBAHUS YBAXKHUTEILHOTO OTHOUIEHUS K TPYIy, Pa3BUTHE OIbITa
y4acTus B COLIMAIIBHO 3HAYUMOM TPYAE;

4) yMeHHE KOHTpOJIMPOBATh TMpPOLIECC U Ppe3yJNbTaT y4yeOHOW H MaTeMaTH4ecKou
NEeATEIIbHOCTH;

5) KPUTUYHOCTH MBILIUICHUS, WHULMATUBA, HAXOJAYHUBOCTb, AKTMBHOCTH IIPH DPEIICHUHU
reOMETPUYECKUX 3a/a4.

CpédCl’i’lGOM 00CMUDICEHUSL DMUX PE3YIbmanios A6aAemcs.
- CHCTEMa SaﬂaHI/Iﬁ y‘l€6HI/IKOB;



- HIpCacTaBJICHHAA B y‘IC6HI/IKaX B SABHOM BHAC OpraHu3alnuvsa Marcpuajia I10
IIPUHIOUITY MUHHUMAKCA,

- HCIIOJIB30BaHUC COBOKYITHOCTH TGXHOHOFHﬁ, OpPUCHTHUPOBAHHBIX Ha
pasBUTUC CaMOCTOATCIIBHOCTH W KPUTHYHOCTH MBINUJICHUA: TCXHOJIOIHA
HpO6JIeMHOFO auajiora, TCXHOJIOTUA IMPOAYKTHUBHOI'O YTCHMA, TCXHOJIOI'MA
OLICHUBAHMUA.

MeranpeaMeTHbie pe3yJIbTaThI:

1) yMEHHE CaMOCTOSITENIFHO OMpEAeNATh IeMh CBOEro OOydYeHHus, CTaBUTh H
dopmynupoBath st ceOs HOBbIE 3a7aHus B yu€Oe, pa3BUBaTh MOTHUBBI U MHTEPECHI
CBOEH MMO3HABATEJIBHOW JIEATEIIBHOCTH;

2) yMEHUE COOTHOCHUTb CBOM JICUCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaAMH, OCYIIECTBIATh
KOHTPOJIb CBOEU [JEATEIIBHOCTH B IIPOLECCE TOCTHIKEHHUs PE3yJsbTaTa, ONPENCIATH
CcrocoObl  JEUCTBUMII B paMKax [MPEeMJIOKEHHBIX YCIOBUM H  TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JACHCTBHS B COOTBETCTBUM C U3MEHSIOIECNCS CUTYyaLUEH;

3) yMEHHE ONpENENiATh MOHATHS, CO37aBaTh OOOOIIEHMs, yCTAHABIMBATh aHAJIOTHUHU,
KJIACCU(PUIIMPOBATh, CAMOCTOSITENIBHO BBIOMPATh OCHOBAHMS M KPUTEPUM IS
KJIacCU(PUKaLNU;

4) yCTaHaBJIMBaTh NPUYUHHO-CICICTBEHHBIE  CBS3H, MPOBOAUTH JIOKA3aTEIbHOE
paccyJieHrue, YMO3aKIt4eH!ne (MHIYKTUBHOE, N€IyKTUBHOE U 110 aHAJIOTUH) JeNaTh
BBIBO/IBI;

5) YMEHHE WUIIOCTPUPOBATh HU3YUYEHHBIE IOHATUS W CBOICTBAa (Uryp, ONpPOBEPrarhb
HEBEPHBIEC YTBEPKICHHUS;

6) KOMIIETEHTHOCTh B 00JIACTH HCIOJIB30BaHUS HMH(OPMALNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH;

7) mepBOHayalbHbIE NPEACTaBICHUS OO0 HACSIX U O METoJaX TIeOMETpUU Kak 00
YHUBEPCAIBHOM SA3bIKE HaYKH M TEXHHUKH, O CPEACTBAX MOCIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

8) yMeHHE BUAETb I'€OMETPUYECKYIO 3a/adyy B KOHTEKCTE MPOOJIEMHON CUTyallud B
OPYTUX AUCUUILIMHAX, B OKPYXKAIOIIEH )KU3HU;

9) yMEHHE HaXOAUTh B PAa3IUYHBIX HMCTOYHUKAX HHPOpMALUU, HEOOXOJUMYIO JUIs
penieHnsl MaTeMaTU4YecKUX NpodsieM, M MNpeAcTaBisATh €€ B MOHATHOM (dopme,
MPUHUMATh PEIICHHE B YCIOBUAX HEMOJHOW WM U30BITOYHOM, TOYHOW WIU
BEPOSITHOW HUH(OpMAINK;

10) yMEHME TMOHHMaTb W MCIIOJB30BATh MATEMATUYECKUE CPEACTBA HAIJISAHOCTH
(uepTeku, TaOMUIBL, CXeMbl MW JAp.) N WUIIOCTPalud, HWHTEPIPEeTalnH,
apryMeHTaluu;

11) yMeHHE BbIIBUTaTh TUIOTE3bI MPU PEHICHUH 33[a4M U MOHUMATh HEOOXOIMMOCTh UX
IIPOBEPKHY;

12) IOHMMaHUE CYLIHOCTH QJITOPUTMHUYECKUX NPEANMCAHUNA U YMEHHE IEUCTBOBATH B
COOTBETCTBUM C MPEIII0KEHHBIM aJITOPUTMOM.

IIpeameTHblIe pe3yJbTAThI:
1) oco3HaHuWe 3HAYEHUS TEOMETPUU JIJISl IIOBCETHEBHOM KU3HH YEIIOBEKA,



2)

3)

4)
5)

MIPEICTABJIICHUE O TEOMETPUU KakK chepe MaTeMaTHIECKOUN JESITeIIbHOCTH, 00 3Tarax
€€ pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 pa3BUTUS LIMBUIIN3AIINH;
pa3BUTHE YMEHUH  paboTaTh ¢  Y4€OHHKOM  MaTeMaTHYECKHUM  TEKCTOM
(aHamu3MpoOBaTh, M3BJIEKAaTh HEOOXOIUMYIO HH(GOpPMAIMIO), TOYHO M TPaMOTHO
BBIPA)KAaTh CBOM MBICJIM C IPUMEHECHUEM MAaTEMaTUUYE€CKOW TEXHOJIOTUM U CUMBOJIUKH,
IIPOBOJIUTH KJIacCU(UKAITUH, JTOTHYECKHE 000CHOBAHUS;
BJIaJieHHEe 0a30BBIM MOHATUWHBIM armapaToM MO0 OCHOBHBIM pa3jiejiaM COJICpKaHMS;
CUCTEMaTHYECKUE 3HAHUS O (PUTypax u UX CBOWCTBAX;
MPAKTUYECKHA 3HAYUMBIE TEOMETPUUECKUE YMEHUS U HABBIKH, YMEHUE NMPUMEHSITh UX
K PEIIEHUIO TEOMETPUUECKUX U HEr€OMETPUUECKHX 3a/1a4, & UMEHHO:
- n300pakaTh (PUTYPHI HA TIIIOCKOCTH;
- HMCIOJb30BATh TEOMETPUUECKHUM A3BIK JJISI ONMMCAHUS IPEAMETOB OKPYKAIOIIErO
MHpA;
- U3MEPATH JJIMHBI OTPE3KOB, BEJITUYMHBI YIJIOB, BRIUUCIISTH TUIOMAIN DUTYD;
- pacro3HaBaTh U U300pakaTh paBHbIE, CHMMETPUYHBIC U TTOJ00HBIC (DUTYPHI,
- BBITNOJHATH IOCTPOCHUS TEOMETPHYECKUX (UTYp C IMOMOIIBIO LHUPKYJIS U
JIMHEUKH,
- YWATaTh W UCIOJb30BaTh HHGPOPMAIIMIO, IPEJCTABICHHYI0 Ha 4YepTexax,
cXeMax;
- TIPOBOJAUTH MPAKTUYECKUE PACUETHI.

MeranpeameTHble, peAMeTHbIE H TMYHOCTHBIE Pe3yJIbTAThI 00y4eHHUsl.

e (opmHpoOBaHKE OOIIMX CIIOCOOOB UHTEIJIEKTYaIbHOU IEATEIbHOCTH, XapaKTEPHBIX
JUISL MAaTEMaTUKU U SBIISIOIIMXCS OCHOBOM MO3HABATENbHOW KYJIBTYpbI, 3HAUMMOM
JUTS pa3JIYHBIX cep 4eT0BEUECKOM AESITENbHOCTH;

® yMEHUE IUIaHUPOBATh U OCYLIECTBIIATDH AEATEIIbHOCTh, HAIIPABJICHHYIO HA PELICHUE
3ajady;

® yYMEHHE IOHMMAaTh W HCIOJb30BAaTh MATEMAaTUYECKUE CPEACTBA HATJISIHOCTH
(rpaduku, nauarpamMmbl, TaAONUIBI, CXE€Mbl W JAp.) Uil WUIIOCTPAIWH,
MHTEPHpPETALNH, apryMEHTAllMd; YMEHHE HAaxOJUTh B PA3JMYHBIX HMCTOYHHKAX
nH(pOopMaIuI0, HEOOXOAUMYIO JIJIsl PEeIIeHUs YYEOHBIX MPoOIIeM;

® yMEHUE BBICTpaUBaTh apryMEHTAIIUIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI

® [IOHUMaHHUE CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUNA U YMEHUE JIeHCTBOBATh B
COOTBETCTBHHM C MPEUIOKEHHBIM AITOPUTMOM;

® YMEHHE BHJIETb MAaTEMAaTHYECKYIO 3aJladyy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B
JAPYTUX TUCHUIIMHAX, B OKPYKAIOIIEH KU3HU;

® yMEHHUE BBIJBUTATh THIOTE3bl MPH PEIICHWH Y4YeOHbIX 3a7ad4 U TOHUMaHHE
HEO0OXOMMOCTU UX MPOBEPKU;

e [IepBOHAuYaJbHBIC MPEJACTaBICHUS 00 HAEIX M MeToJdax MaTeMaTHKU Kak
YHUBEPCAJIBLHOM $I3bIKE HAYKH M TE€XHHUKH, CPEICTBE MOJEIHPOBAHUS SIBICHUN U
IIPOLIECCOB;

® TpeACTaBJIEHHWE O MaTEeMaTHMYeCKOW Hayke Kak cdepe  deloBedYecKOon
JeSATEeIBbHOCTH, 00 dTanax ee pa3BUTHUS;



YMEHHUE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICIM B YCTHOH M MUCbMEHHOU

peuu, 00OCHOBBIBATh CBOIO TOYKY 3pPEHHUS M YBAXKUTEIbHO OTHOCHUTHCS K HHBIM
MHEHUSM;

YMEHHE KOHTPOJUPOBATH TMPOILIECC M pe3yJbTaT y4yeOHOW MaTeMaTUYECKOU
NEATEIIbHOCTH;

CIIOCOOHOCTH K SMOITMOHAIIBHOMY BOCITPHUATHIO MAaTEMaTHIECKUX OOBEKTOB, 3a/1a4,
pEILICHUM, PACCYKICHUM;

BJIaJIeTh 0A30BbIM MOHATHIHBIM aIlllapaToM, UMETh MPEJCTaBIeHHE 00 OCHOBHBIX
M3y4YaeMbIX MTOHATHUSAX, KaK BAXKHEHIITUX MATEMATUYECKUX MOJENSAX, ITO3BOJISIONIUX
OTMCBHIBATh U U3y4YaTh pEeAIbHBIE MPOIIECCHI U SIBJICHUS;

yMeTh paboTaTh ¢ MATEMaTUYECKUM TEKCTOM; IPUMEHSATh MAaTEMAaTUYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY; TIPOBOAUTH KJIacCU(PUKAIIIH,

CpaBHUBATh U YIIOPSAI0YUBATh, BHINOJHITH BBIUUCICHUS

C pallMOHAJIBLHBIMU YHUCJIAMU;

BBITIOJTHSATH BBIYUCIICHUS IO (POpMyJiaM, COCTaBJISITh (DOPMYJIbI, peliaTh TEKCTOBBIC 3aa4l
apu(pMeTHIECKHM U alre0pandyecKuM CIiocoooM;

BBIYHCIIATH 3HAYCHHSI TEOMETPUUECKUX BEIMYMH, IPUMEHSITh U3yUCHHbIC CBOWCTBA PUTYD
OTHOILIEHUI MEXIy HUMHU, JJIsl PEIICHUS] TEOMETPUUECKUX 3a/1a4;

U300paXkaTh MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKUE (DUTYPHI;

YUTATh FEOMETPUUECKHUE YEPTEKHU.

HCIIOJIb30BaTh OCHOBHBIE CITOCOOBI MTPEACTABICHUS M aHAIN3a CTATUCTUYECKUX JIAHHBIX;
HaXOJUTh YaCTOTY U BEPOATHOCTh CIIy4alHBIX COOBITUH; peniaTh KOMOMHATOPHbBIC 3a1a4H.
MPUMEHSTH TPUOOPETCHHBIC 3HAHUS M YMEHHUSI JIJISl PEIICHUS 3a/1a4 TPAKTUYECKOTO
XapakTepa, 3a/1a4 U3 CMEXKHBIX TUCIUIUINH, PEIIaTh 3a]a4d, TPUMEHSS] U3YYEHHBIE
MOHSTHUS, PE3YJIbTAThl U METO/IbI U3 PA3JIMYHBIX Pa3IEIOB Kypca;

COIAEPKAHHUE MNPOI'PAMMBI
MOAYJIb: «<AJITEBPA»
7 kn1acc
AuredpanvyecKue BbIPpaKEHUA
BelpakeHue ¢ TE€pEeMEHHBIMH. 3HAYEHHUE BBIPAKEHHUS C TEPEMEHHBIMH.

JlommycTuMble 3HaueHUEe TepeMeHHBbIX. ToxnecTBo. ToXIeCTBEHHbIE MPEoOpa30BaHUS
anredpandecKkux BoIpakeHui. J{oka3aTenbCTBO TOX/IECTB.

Crenenb ¢ HaTypaJgbHBIM MOKa3areiieM W e€ cBoMcTBa. OgHousieHbl. OqHOYICH

ctagaaptHoro Buaa. CreneHbp ogHouieHAa. MHorowieHsl. MHOrOWIEH CTaHAAPTHOTO
Buna. CreneHp MHorowieHa. CloKeHHE, BBIYUTAHWE W YMHOXXEHHUE MHOIOYIECHOB.
@opMyJIbl COKPAIICHHOTO YMHOXKEHUS: KBaapaT CyMMBblI M KBaJapaT DPa3HOCTH IBYX
BBIPAKCHUN, MPOU3BEIACHUE PA3HOCTH U CYMMBI [JBYX BbIpaXeHuil. Paszmoxenue
MHOTOWIEHOB Ha MHOXXHUTENU. BblHeceHne oOlero MHOXHTENs 3a CKOOku. Meroa
rpynnupoBky. PazHocTh KBaapaToB ABYX BhIpakeHHd. CymMma M pa3HOCTh KyOOB JBYX
BoIpakeHnd. KBagpaTtHeiii TpéxwieH. Kopenp kBagpaTHoro TtpéxuneHa. CBoiicTBa
KBaJIpaTHOro Tpé€xwieHa. Pa3iioxxeHue KBaIpaTHOrO TPEXWIEHA HA MHOXKHUTEIIN.

Paunonansueie  BblpaxkeHus. Llenblie BbipakeHus. JpoOHble BbIpaKeHUS.

PammonansHass apoO6s. OCHOBHOE CBOWCTBO pamuoHaidbHOW npodu. CrokeHue,
BBIYMTAHNE, YMHOKCHHE U JICTICHUE PAIIMOHATILHBIX Ipo0ei. Bo3Benenne parmoHaibHON
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Apobu B cTemeHb. TOXKIECTBEHHBIE NPE0OpPa30BaHUS PAIMOHANBHBIX BBIPAKCHUM.
CreneHb ¢ LETbIM MOKa3aTeleM U €€ CBOWCTBA.

KBaaparnueie kopHU. ApudmeTHueckuil KBaJapaTHbIH KOpPEHb U €ro CBOWCTBA.
ToxxaecTBeHHbIE TPEOOPA30BAHUS BEIPAKEHUM, COICPKAIINX KBAAPATHBIC KOPHHU.

YpaBHenus

VYpaBHenue ¢ oaHoMl mnepemeHHoW. KopeHb ypaBHeHMsA. PaBHOCHUIIbHBIC
ypaBHeHHs. (CBOHCTBAa ypaBHEHHM C OJHOM TEPEMEHHOH. YpaBHEHUE Kak
MaTeMaTU4yecKasi MOJENb PEATBHOW CUTYALUH.

JIuneninoe ypaBHenue. KBagpatHoe ypaBHeHue. Dopmyna KOpHEH KBaIpaTHOTO
ypaBHeHus. Teopema Buera. PanmonanbHble ypaBHeHMs. PemieHne panmoHaIbHBIX
YPaBHEHUM, CBOJSALIMXCS K JIMHEWHBIM WM K KBaJAPATHBIM YypaBHEHUSAM. Pemienue
TEKCTOBBIX 33/]1a4 C IOMOIIBIO PALlOHAJIbHBIX YPABHEHUN.

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. ['paduk ypaBHEHUS C JByMs NEPEMEHHBIMH.
JIuneitHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €0 I'paduK.

CucremMpl ypaBHEHMH C JIByMsl MEpPEMEHHbIMHU. ['papuueckuili MeToj pelieHHs
CUCTEMBl YPAaBHEHUM C JIBYMs IIEpEeMEHHBbIMU. PelieHue cucrem ypaBHEHHMU METOIOM
IIOJICTAHOBKM U clIokeHusA. Cuctema JByX YpPaBHEHHMH C JByMs IIEPEMEHHBIMU Kak
MOJIEJIb PEAJIbHOU CUTYalUH.

HepaBencrBa

UucnoBble HepaBeHCTBA M HX cBoMcTBA. CJIOKEHHE M YMHOYKEHHE YHCIOBBIX
HepaBeHCTB. OLICHMBaHKWE 3HAYEHUs BBIpAKCHHS. HepaBeHCTBO ¢ OJHOM NMEPEMEHHOM.
PaBHOCHMIBHBIE HepaBeHCTBA. YUHCIIOBBIE NPOMEXKYTKH. JIMHEWHBIE W KBaIpaTHBIE
HEPABEHCTBA C OAHON nepeMeHHOM. CHUCTEMBI HEPABEHCTB C OJIHOW IEPEMEHHOM.

YucjoBble MHOKECTBA

MHoxecTBO 1 ero 31eMeHThEl. CIoco0bl 3aaHusl MHOKECTB. PaBHBIE MHOXKECTBA.
ITycroe muoxectBO. IlogMHO)kecTBO. Omnepauuu Haj MHOXKecCTBamu. WimmrocTpauus
COOTHOILIEHHM MEXKJy MHOXKECTBAMHM C TOMOIIBIO AuarpamMm Ounepa. MHoOxkecTBa
HaTypaJbHBIX, IEJbIX, PAllMOHAIBHBIX 4Huced. PanmoHanpHOE YMCIIO Kak JpoOb BUIA
m/n, Tie m €Z, n € N, 1 kak 0ecKkoHeYHas mepuoandeckas apoos. IlpeacraBmenue o6
WppalMOHAIBLHOM 4Yuclie. MHOXECTBO JCHCTBUTENBbHBIX 4ucel. lIpencraBneHue
JNEUCTBUTEIBHOTO YUCA B BUJE OCCKOHEYHOM HEMEepUOIUYECKOU NECATUYHOU APOOHu.
CpaBHeHuE neCTBUTENBHBIX unce. CBA3b Mexay MHOXecTBaMu N, Z, Q,R.

DyHKUIMHA

YuciaoBbie pyHKUUH

OYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXIy BeIMunHaMH. [loHsATHE (yHKIHH.
OyHKIMS KaKk MaTeMaTHYecKass MOJENb peabHOro mporecca. O0macTh onpeaeneHus u
obnmacte 3HaueHus Qyskmuu. CrocoObl 3amanus (Qyskuu. ['paduk  GyHKIUU.
[TocTpoenue rpadukoB (HyHKIHIA C TOMOIIBIO TTpeoOpa3zoBanuii ¢puryp. Hymu dbyHkiumu.
[IpomexxyTku 3HaKOMOCTOSIHCTBA (yHKIMH. [IpoMexxyTku Bo3pacTaHusi W yObIBaHUS
GbyHKIHH.

Jluneiinast QyHKIMsA, 0OpaTHAsl MPOMOPIIMOHATILHOCT, KBaJpaTuyHas (QyHKIHSA,
DyHKIHS y=VX, HX CBOICTBA U rpaduKH.



YuciaoBble M0CT€10BATEILHOCTH

[lonsatue uumcnoBod mocienoBarenbHOCTH. KoHeuHble U OeCKOHEUYHbIE
nocienoBare’abHOCTH. CrocoObl 3agaHus MOCTeNoBaTeIbHOCTH. Apudmernueckas H
reoMerpuueckas nporpeccuu. CBOICTBa YIEHOB apU(PMETHUECKON M T€OMETPUYECKON
nporpeccuii. @Dopmynbel  oOmiero wieHa apuMETHUECKOM U T'€OMETPUYECKOi
nporpeccuii. @opMyIibl CyMMBI N- TIEPBBIX WICHOB apU(PMETUIECKON U T€OMETPUIECKOI
nporpeccuii. CymMMa OECKOHEUHOW TI'€OMETpUYECKOM Mporpeccuu, y Kotopoil |q|<l.
[IpencraBieHne nepuoOINUECKON N€CATUYHON ApoOU B BUIE OOBIKHOBEHHOM IpOOH.

DJIeMeHThI NPUKJIATHON MaTeMaTUKHU

Marematnueckoe monenupoBanue. [IponentHsie pacué€rel. DopMyna CIOXKHBIX
npoueHtoB.  [IpubmmxénHple  BhluMCIEHUSA.  AOCOMIOTHasE W OTHOCHUTEIbHAs
norpemtHocTH. OCHOBHBIE TpaBWja KOMOHMHATOPUKHA. YacTtoTa U BEpPOSITHOCTH
ciydaiiHoro coObitus. Kimaccnueckoe onpenenenue BeposstHocTH. HauanbHble cBeleHUs
o craructuke. llpencraBieHne NaHHBIX B BUAE TaOJMUL, KPYrOBbIX M CTOJOYATBIX
auarpamyM, TpapukoB. CTaTHCTUYECKUE XapaKTEPUCTUKU COBOKYIMHOCTH JIAHHBIX:
CpelHee 3HaueHue, MoJia, pa3Max, MeuaHa BbIOOPKH.

AJiredpa B HICTOPHYECKOM Pa3BUTHH

3apoxxaeHue anreOpbl, KHUTAa O BOCCTAHOBJIEHMM M IPOTHBONOCTABICHUU
Myxammena anb — Xopesmu. Mctopus popmupoBanuss matemMaruyeckoro sizpika. Kax
3apoawyiack uues  kKoopaumHar.  OTkpeITME  HMppanuMoHaIbHOCTH. M3  mcropunm
BO3HMKHOBEHUs (opmys uis peuieHus: ypaBHeHM 3-ii m 4-ii creneHeld. Mcropus
pazBuTus ToOHATHS (QyHKuMud. Kak 3apomunack Teopus BepostHocTedl. UYucna
®ubonavuu. 3anaya JI. [Tuzanckoro (OuboHAYUM) O KPOIUKAX.

JL.®. Maraunkwuii. I1.JI. Yeosimes. H.W. Jlo6aueBckuit. B.S. bynsakoBckuii. A.H.
Konmoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. [. Kapnano. H. AGens. b.
[Tackans. JI. ITuzanckuii. K. I'aycc.

8 ki1acc
Asre0panvecKue BbIPAKEHUSA

Panmonansupie  BhipaxkeHus. llenble  Bblpakenusi. J[poOHBIE  BBIpaXeHUSI.
PammonanpHass napoO6b. OCHOBHOE CBOWCTBO paldoHadbHON npoou. CroxeHue,
BbIUMTAaHUE, YMHOKEHHE U JIEJICHUE pAallMOHAIBHBIX apobeil. Bo3BeaeHune panuoHaabHON
IpoOu B cCTemeHb. TO0XKAECTBEHHbIE NPeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKECHUI.
Cremnenb ¢ 1eNbIM TIOKa3zaresneM U e€ cBoiictBa. KBagpaTHble KOpHU. Apu(pMeTHYECKUn
KBaJpaTHBI KOPEHb M €ro cBoOicTBa. ToxaecTBEHHBbIE MPEOOpa30BaHUs BbIPAKECHUI,
coAepKallux KBaaparHele KOpHHU. KBagpaTHeli TpéxuieH. KopeHb KBagpaTHOrO
TpéxwieHa. CBOICTBA KBaApaTHOrO TpEXWIeHa. Pa3nokeHne KBaapaTHOTO TPEXUWIeHa Ha
MHOXUTEJIH.

YpaBHeHus
PaBHocunpHble ypaBHeHus. (CBOWMCTBa ypaBHEHMH C OJHOM NIEPEMEHHOM.
VYpaBHeHUE Kak MaTeMaTU4eCKash MOJIEIb peaabHou cuTtyanuu. KBagpaTHoe ypaBHEHUeE.

dopmyiia KOpHEW KBaApaTHOTO ypaBHEeHUs. Teopema Buera. PanmoHanbHble ypaBHEHUS.
9



Pemenue palnOHAJIbHBIX ypaBHeHHﬁ, CBOOAIIUXCA K JIMHEUHBIM HJIU K KBaJApaTHbIM
YPaBHCHUSM. Pemenue TeKCTOBBIX 3a1a4 ¢ TIOMOIIbIO PAallMOHAJIbHBIX ypaBHeHHﬁ.

Yuc0Bb1e MHOKECTBA

MHoecTBO U ero sneMeHThl. CriocoObl 3ajaHUsl MHOXKECTB. PaBHBIE MHOKECTBA.
IIyctoe mHox)kectBO. IloamHO)kecTBO. Omnepanuu Haj MHOXKecTBamu. Miutroctpanus
COOTHOIIICHU MEXJIy MHOXECTBaMH C TMOMOIIBIO JuarpamMMm Oilnepa. MHoecTBa

m

HaTypaJIbHBIX, IEJIbIX, PAllMOHAJBHBIX YHcell. PalimoHanpHOE YHCIIO KaK ApPoOb BUAA =,
rme m €Z.nEN, u kak GeckoHeuHas nepuoauyeckas ApoOb. IIpejacrapineHue 06
WppalMOHAIBHOM 4Hcie. MHOXKECTBO JeUCTBUTENbHBIX uyucen. [IpeacraBieHue
JIEHCTBUTEILHOTO YHUCJa B BUIE OCSCKOHEYHOW HEMEPUOIUYECKON NEeCATUYHON IpoOwH.
CpaBHeHHe neicTBUTEIbHBIX uncen. CBs3b Mexay MHOkecTBamu N, Z, Q,R.

DOyYyHKIUU

—
®Oyuknust Yy=VX, obpaTHas MpPOMOPIHOHAILHOCTh, KBajpaTHdHas (QYHKIWS, WX
CBOMCTBA U rpaduKu.

AureOpa B HCTOPHYECKOM Pa3BUTUM

OTKpBITHE UPPALMOHATHHOCTH. V3 HCTOPHY BO3ZHMKHOBEHUS (hOPMYJI JIJIsI PEIICHHS
ypaBHeHUM 3-i u 4-i1 cteniedei. JI.D. Maraunkuii. @. Buer.. P. Jlexkapt. H. Taptanesa. /.
Kapnano. H. AGenb.

9 kacc
HepasencrBa.
UucnoBele HEPABEHCTBA U X CBOMCTBA. [[0UEHHOE CIIOkKEHNE U YMHOKEHUE YHCIIOBBIX
HEpaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CUCTEMBI.

KBagparuuynas ¢pyHkuus.
Oyukuusa. CpoiictBa ¢yHkumid. Kagpatelii TpexuneH. Pa3znojkeHue KBaapaTHOIrO
TpexwieHa Ha MHOXkuTend. OyHkums y = ax’ + bx + ¢, ee cBoiictBa um rpauk.
CrenenHast QyHKITHUS.

HepaBeHncTBa ¢ 01HOM epeMEeHHOM
[lensie ypaBHeHus. [[poOHbIE parmoHaibHBIC YpaBHeHUs. HepaBeHCTBa BTOPOI CTENEHU
C OIHOM IepeMEHHON. MeTo HHTEPBAJIOB.

HepaBeHncTBa ¢ AByMs nepeMeHHbIMH
VYpaBHeHnue c AByMsi TMEepeMEeHHbIMH U ero rpaduk. CucTeMbl ypaBHEHUW BTOpPOM
creneHu. Pemenune 3a1ad ¢ nOMOIIBIO CUCTEM YPaBHEHHUM BTOpPOM creneHu. HepaBeHcTBa
C IBYMsI TIEPEMEHHBIMU U UX CUCTEMBI.

JJIeMeHThI MPUKJIATHON MATEMATHKH.
Marematnueckoe  MoaenupoBaHue.  IlpouentHole  pacuersl.  [IpubimkeHHbIE
BbluMcieHus. OCHOBHblE TIpaBuia KOMOMHATOpuku. OTHOCUTENbHAsT YacToTa U
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BEPOSATHOCTh CIy4yalHOro coObiTUs. Kiaccuueckoe ONpeAeNieHue BEPOATHOCTH.
HauanbHble cBeIeHUSI O CTATUCTHUKE.

YucaoBble NM0OCJIe10BATEILHOCTH.
UucnoBeie TMoOCaeA0BATEILHOCTH. ApudMeTHUYEeCKas W TEOMETpHUYECKas IPOTPECCUH.
dopMyJIbl I-TO YJ€HA U CYMMBI TIEPBBIX N YJIEHOB Mporpeccuu. beckoHeuHo yObIBaroIas
reoMeTpruYecKasi IpOrpeccus.

IToBTOpEeHMe (UTOTOBOE)

MOAYJib: TEOMETPUSA
7 Kiacc
IIpocreiiimne reomerpudeckue GuUrypbl ¥ X CBOMCTBA
[Ipocreitmme reomeTpudeckue (UTYpHI: MpsMasi, TOYKa, OTPE30K, Jyd, yroi. [lonsrue
paBeHCTBa TreoMmeTpuuecknx ¢uryp. CpaBHEHHWE OTpPE3KOB H yIJIoB. M3MepeHue
OTPE3KOB, JJIMHA OTpe3ka. M3mepeHue yrioB, rpamycHas mepa yria. CMexHbIe U
BEPTUKAJIBHBIE YIJIbI, KX CBOMCTBA. [leprieHaAuKyIIpHBIE NPSIMBIE.

TpeyroabHuKH
TpeyrosbHuk. Ilpu3Haku paBeHCTBA TPEYTOJbHUKOB. llepneHaukynssp K MpsMOM.
Menuanbl, OMCCEKTPUCHI M BBICOTHI TPEYTroJbHUKA. PaBHOOEIPEHHBIN TPEYTOIBHUK U €T0
CBOMCTBA. 33/1a4l HA MOCTPOEHUE C TOMONIBIO LIUPKYJIS U JINHEHKH.

I[apannensHble npsimbie. CymMMa yrjioB TpeyroJibHUKA
[Ipu3Haku napaaiebHOCTH MPSAMBIX. AKCHOMA MapajieIbHbIX MPsMbIX. CBOMCTBA
napasuieIbHBIX MPSMBIX.

Oxpy:xHOCTH U KpYyrI. 'eoMeTpuyecKue mocTpoeHusl.
CyMMa yIJIOB TpeyroJbHHUKA. CooTHomleHME MEXAY CTOPOHAMHM U yIJlaMu
TpeyrojpHuKa. HepaBeHCTBO TpeyronpHuKa. I[IpsSMOyronpHblE TpPEyroJbHUKH, HX
CBOKCTBA W MPU3HAKHA PAaBEHCTBA. PaccTosHME OT TOUKM 10 NpsAMoii. PaccTossHue mexmy
MapajuleIbHBIMU NPSMbIMU. [I0CTpOEHUE TPEYTONBHUKA MO TPEM BJIEMEHTAM.

O0o0meHne U cucTeMaTH3alUsd 3HAHUIN yYALUXCH

8 ki1acc:

YeThIpexyroJibHUKH
MHOroyroJibHUK, BBITYKJIbI MHOTOYTOJIBHUK, YETBIPEXYTOJbHUK. [lapannenorpamm, ero
cBoiicTBa W mpu3Haku. Tpamenus. [IpsisMmoyrosbHUK, poMO, KBaapar, WX CBOWCTBA.
IlenTpanpHble W BIHCAaHHBIE YIJbl. BOUCaHHBIE M OIKUCAHHBIE YETBHIPEXYTOJIBHUKHU
OceBas 1 EHTpAJIbHASA CUMMETPUH.

IToxo0ue TpeyroibHUKOB
[Tono6nsie TpeyroapHuku. Teopema daneca. Teopema o0 MPONOPIMOHATBHBIX OTPE3KaX.
[Ipuznaku nogoOus TpeyroabHUKOB. [IpruMeHenne mogooust K 10Ka3aTebCTBY TEOPEM U
pemienuto 3aaad. CBONCTBA MeIHUaHbl, OMCCEKTPUCHI TPEYTrOJbHUKA, MEPECEKAIOIIUXCS
XOPH, KaCaTeJIbHOU U CEKYIIEH

Pemienue npsiMoyroJibHbIX TPEYroJbHUKOB
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MeTtpuyeckue COOTHOILIEHUS B TMPSMOYTrOJbHOM TpeyroibHuke. Teopema Iludaropa.
Tpuronomerpuyekue GyHKIHUHA OCTPOTO yIila MPSIMOYTOJIBHOTO TpeyroyibHUKa. Pemienue
IPSMOYTOJIBHBIX TPEYTOJIBHUKOB.

MmuoroyroabHuxku. Iliomaas MHOTOYIr0JIbHUKA
[ToHATHS ~ MHOTrOYrOJIbHMKA,  PAaBHOBEJIMKHX  MHOTOYTOJIBHUKOB M IUIOLIAIU
MHOTIOyrojibHuKa. Ilnomanu mnpsAMOyrojibHMKa, MapajjieorpaMMa, TPEYroJIbHUKA,
Tparnenuu.

IHoBTOpEeHMe
9 kaacc:
N3mepenusi 1 BIYMCIEHHS.
BrrunciieHre 37€MEHTOB TPEYTOJbHUKOB C HCIOJIB30BAHHEM TPUTOHOMETPUUYECKHUX
COOTHOIIeHUH. POpMyJIbI TIJIOMIAAN TPEYroidbHUKA, MapajuiesiorpaMMa U €ro 4acTHBIX
BHUJIOB, (hOpMYJIbl JJIMHBI OKPYKHOCTH W Iuiomaau kpyra. CpaBHEHUE U BBIYUCIICHUE
momanent. Teopema [Mudaropa. Teopema cunycoB. Teopema KOCUHYCOB.

Peuienue TpeyroJibHUKOB.
Cunyc, KOCUHYC, TAaHT€HC U KoTaHreHe yria ot 0° o 180°.

OKpy:XHOCTB, KPYT.
Bnucannbsie u onucaHHbIE OKPYKHOCTH JUIsl TPABWIBHBIX MHOTOYTOJIBHUKOB. [lnuHa
okpykHocTH. Ilnomaas kpyra. YpaBHEHHE OKPY>XKHOCTH. B3aummHOe pacmosokeHue
MPSIMOI ¥ OKPY>KHOCTH, ABYX OKPY>KHOCTEH.

IIpaBuibHBbIE MHOTOYIOJIbHUKH.
IIpaBuiIbHBIE MHOTOYTOJIBHUKHN U UX CBOKCTBA.

JlekapTOBBI KOOPAMHATHI HA MVIOCKOCTH.
PaccTosthue Mexay JByMsi TOUKaMd C 3aJaHHBIMU KoopauHatamu. KoopauHaTshl
cepenHbl OTpe3Ka. YpaBHEHHE (PUTYpHl. YpaBHEHUE MPSAMON. YTIIOBOM K0IPDUIIMEHT
MIPSMOM.

BekTopbl M KOOPAUHATHI HA IJIOCKOCTH. BeKkTOpHI.
ITonsitue Bekropa. Koopaunatel Bektopa. ClloKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOkKEHUE BeKTOpa Ha uyucio. CkalspHOE NMPOU3BENEHUE BEKTOPOB. lcmoap3oBaHME
BEKTOPOB B (pH3HKeE, pa3oKeHUE BEKTOpa Ha COCTABIISIIOIINE, CKATSIPHOE MPOU3BEACHHUE.

Koopaunarsl.

OCHOBHBIE TIOHATHS, KOOPAWMHATBI BEKTOpAa, pPACCTOSHHUE MEXKIYy TOUYKaMH.
Koopaunatel cepenunbl oTpe3ka. YpaBHeHust ¢uryp. I[IpuMeHeHHe BEKTOPOB H
KOOpDAMHAT JUIsl PELICHUS IPOCTEMIIMX reoMeTpuueckux 3anad. llosBneHne metona
KOOPJIMHAT, MO3BOJISIOLIETO MEPEBOAUTh T€OMETPUUYECKHE OOBEKTHI Ha SI3bIK ANTreOphl.
[TosiBnenue rpaduxo gynkuuit. P. [ekapt, I1. ®epma. [Ipumepsl pa3inyHbIX CUCTEM
KOOp/JHHAT.

I'eomeTpuyeckue Npeodopa3oBaHusl.
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JIiBmxenue (nepemenienue) ¢urypsl. [lapannensusiit nepenoc. OceBas U LIEHTpalibHAs
cummeTpud. [ToBopot. 'omotetus. [lonobue duryp.

I'eomeTpuyeckne Gurypol B IpoCcTPpaHCTBe (00bEMHBbIE TeJIa).
MHOTOrpaHHHK U €ro 3JeMeHThl. Ha3BaHUs MHOTOIPaHHHUKOB C Pa3HBIM IOJIO)KEHUEM U
KoJaMuecTBOM TpaHei. [lepBuuHBIE NpelcTaBlieHUS O MNHpaMUje, MNapajieJenunese,
npusMme, cdepe, mape, HUIMHIPE, KOHyCe, MX 3JIEMEHTax U MPOCTEHIINX CBOMCTBAX.

HN3mepenns u BbryucjaeHus. BeJu4uHbl.
[IpencraBnenne o0 oobeMe u ero cBoiicTBax. M3mepenne oobema. EquHuiisl nsmepenus
00BEMOB.

HcrTopust maTemaTuKM.
I'eometrpuss M ucCKyccTBO. I'eoMeTpuuecKkMe 3aKOHOMEPHOCTH OKpYKAlOLIEro MHpa.
ActpoHoMust ¥ reoMeTpusa. UTo U Kak y3HaiM AHakcarop, JpatocheH u Apucrapx o
pasmepax Jlynsl, 3emmmn m Connua. PaccrosHums or 3emumm no Jlywsl m CosHna.
N3mepenne paccrosaus ot 3emiun 10 Mapca.

TemaTHuyeckoe NJIAHUPOBAHUE

Monayab «Aaredpa»
Ne HasBamie TeMbl KosnuectBo yacoB
n/n Beero | Teopus | Ipaxtuka | K/p
7 xkimace (103 4.)
1. | IloBTOpeHue Kypca 6 kiacca. 4 - 4 -
5 JIuneriHoe }:paBHeHI/Ie C OJIHOM 14 2 11 1
EePEMEHHO.
3. | Llempie BoIpaKeHMUSI. 51 20 27 4
4, DYHKIIUH. 12 5 6 1
5 CucTeMbl TMHENHBIX YPABHEHUH C 18 4 13 1
JBYMS IEPEMEHHBIMH.
6. | ToroBoe moBTOpEHHUE. 3 - 2 1
8 kmacc (103 1.)
1. | IloBropenue 7 kiacca. 4 - 4 -
2. | ParmonanbHBIC BRIPOKCHUS. 40 17 20 3
3 KBanparneie kopHu. J[ecTBUTENbHBIE o5 8 16 1
qrcia.
4. | KBagparHble ypaBHEHHUS. 26 6 20 2
[ToBTOpEHME M CHCTEMAaTH3AITUS
S. 8 - 7 1
y4eOHOT0 MaTepHaia.
9 xmacc (103 4.)
1. | IloBTOpeHue § kiacca 4 - 4 -
2. | HepaBencraa. 19 6 12 1
3. | KBagparnunas QyHKius. 38 17 20 2
4. | DneMeHTbl NPUKIAAHOW MaTEMATUKH. 20 7 12 1
5. YucnoBbIE MOCIEN0BATEILHOCTH 17 6 10 1
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6. | [loBropeHue u cucreMatusaius
y4eOHOT0 MaTepHaia.

TemaTuuyeckoe NVIAHUPOBAHUE.
Mopyab «I'eomeTpus».

Ne Haspanue Temel KosnuecTBo yacoB
/11 Bcero | Teopus | Hpaktuka | K/p
7 xknacc (68 4.)

1 [Ipocretimue FEOMETpHECKHE 15 9 5 1
GbuUrypsl ¥ UX CBOICTBA.

2. | TpeyrojbpHHKH. 18 9 8 1

3 [TapannensHbie npsiMbie. Cymma 16 8 v 1
YTJIOB TPEYTOJbHUKA.

4 OKpy»XHOCTb U KpYT. 16 7 3 1
['eoMeTprUeCcKre MOCTPOECHHUS.

5. | UtoroBoe noBTOpEHUE. 3 - 2 1

8 kiacc (68 u.)

1. | YerblpexyroJbHUKH. 22 10 11 1

2. | IlomoOHBIE TPEYTOJIBHUKH. 18 8 9 1

3 Pemenune mpsMoyTobHBIX 14 7 5 1
TPEYTOJIbHUKOB.

4 MmuoroyrosbHukd. [1nomanb 10 4 5 1
MHOTOYTOJIHHUKOB.

5. | UtoroBoe moBTOpPEHHUE. 4 - 3 1

9 xiacc (68 u.)

1. | Pemenue TpeyrojabHUKOB. 18 5 12 1

2. | IlpaBunbHBICE MHOTOYTOJIBHHUKH. 8 3 4 1

3 JlekapToBBI ~ KOOpJIWHATHI  HA 11 3 v 1
TJIOCKOCTH.

4. | BexTopsl. 12 3 8 1

5 I'eomerpuueckue 13 5 7 1
npeo0pa3oBaHusl.

6. | ToroBoe moBTOpPEHHUE. 6 - 5 1

Ilnanupyembie pe3yJbTaThl 00y4eHUs ajaredpsl B 7-9 Kiaccax
AJreOpanveckue BhIPAKCHUS

Buvinyckuux nayuumes:

* ONEpHUPOBATh MOHATHUSIMH «TOXKIECTBO», «TOXKICCTBEHHOE MPEeoOpa3oBaHUEy,

pemiaTh 3aaa4n, coJiepkalie OyKBeHHbIC JaHHBIS; Pa00TaTh ¢ (OPMYJIaMu;

* BBIMOJHATH MPEOOpPa30BaHUs BBIPAKCHUN, COACPKAIIUX CTENEHH C IETbIMU
MOKAa3aTeJsIMU M KBaIpaTHBIC KOPHU;

* BBIMOJHATh TOXKJIECTBEHHBIC MPE0oOpa30BaHUsI PAlMOHATBHBIX BBIPAKCHUNA Ha
OCHOBE MPaBWJI ACHUCTBUHN HaJ alreOpandecKuMu IpoOsMH;

* BBITIOJIHATH PA3JIOKEHHE KBAIPATHOTO TPEXUJICHA Ha MHOKUTEIH.
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YpaBHeHUs
Buinycknuk nayuumcesi:

* peIaTh OCHOBHBIE BU/IbI PAllMOHAIIBHBIX YPaBHEHUH ¢ OIHOM EpEeMEHHOM;
* [IOHUMAaTh YpaBHEHHUE KaK BAKHEHIIIYI0O MaTEMaTHUECKYIO MOJEIb I OIMCAHUS U
U3yYEHUs pa3HOOOpa3HbIX pealbHbIX CUTYyalUd, pelaTh TEKCTOBBIE 3a/layd
anreOpandeckuM METOOM;
* IPUMEHSATH rpapUuecKue MpeICTaBICHUs ISl UCCIIEA0BAaHUs yPaBHEHUH.
YucioBble GYHKIMA
Buvinyckuux nayuumes:
* MOHMMAaTh W HCIHOJB30BaTh (YHKIMOHAJIbHBIE TOHATUA U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUEHUS);
* cTpouth TpadUKH dIEMEHTapHBIX (DYHKIHHA Y=K/X; y=X2; y=VX; HCCIIe0BATh
CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE U3YUYECHHS MOBECHUS UX TPapUKOB;
* MOHUMATh (PYHKIMIO KaK BaKHEHIIYI0O MaTEMAaTHYECKYIO0 MOJENb I OMHCAHUSA
IPOLECCOB U SIBICHUN OKPYXKAIOUIETO MHUPA, MPUMEHITh (PYHKIIMOHAIbHBIN SI3BIK
JUIS OIIMCAHUS U UCCIIEJOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMU BEIMYMHAMH.
YucnoBble MHOKECTBA
Buvinycknux nayuumcs:
* [IOHMMAaTh TEPMHUHOJIOTMIO U CHUMBOJIUKY, CBSI3aHHBIE C IOHSTHEM MHOXKECTBA,
BBITIOJIHSATH OIEpallMy HaJl MHOXKECTBaMH;
* MCIIOJIB30BAaTh HAYaJIbHBIE MPEACTABICHUS O MHOKECTBE JCHCTBUTEIHHBIX YHCEI.

Ilnanupyemble pe3yabTaThl 00yUYeHUsI reoMeTpuM B 7-9 Kjaccax

['eomeTrpuueckre GUTypsI
Buvinycknux nayyumcs:
*TI0JTb30BATHCS S3LIKOM T€OMETPHUH JJISI OTIMCAHUS MPEIMETOB OKPYKAIOMIEro MUpPA U MX
B3aMMHOTO PACTIOJIOKCHHUSI;
*pacIio3HaBaTh U U300paKaTh HA YEPTEKaX W PUCYHKAX Te€OMETPHUCCKUE (QUTYPHI B HX
KoH(purypammu;
*KJ1acCU(UIIMPOBATH TEOMETPUUECKUE (DUTYPHI;
*HaXOAUTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYP U WX OTHOIIEHUS, TPATyCHYIO
Mepy yrioB ot 0° go 180°, mpumeHsis onpeneneHus, CBOMCTBA U MpU3HaKku GUryp u ux
AJIEMEHTOB, OTHoIeHUus ¢Guryp (paBeHCTBO, TMOAO00ME, CHUMMETPUM, TOBOPOT,
napajuIeNIbHBIA TIEPEHOC);
*OIepUPOBATh C HAYAIbHBIMH MOHSATHSIMH TPUTOHOMETPHH W BBITIOJHATH dJIEMEHTAPHBIC
orepanuu HaJ QyHKIHUSIMH YTIIOB;
*JI0Ka3bIBaTh TCOPEMBI;
epelIaTh 3a/Jaud Ha JIOKAa3aTEIbCTBO, OINUPAsCh HA HM3yYCHHBIC CBOWCTBA QUTYp W
OTHOIICHUH MEXTy HUMHU U IPUMEHSS U3YUCHHBIC METOBI I0KA3aTCIIbCTB;
epelllaTh HECJIOXKHBIC 3a/Jaud  Ha TOCTPOCHHE, IPUMEHSS OCHOBHBIC aJTOPUTMBI
MTOCTPOEHUS C TIOMOIIBLIO IIUPKYJIS U JIMHCHKY;
*pemaTh MPOCTEUIITNE TUTAHUMETPUUIECKHE 3a1a91 B IPOCTPAHCTBE.
Buvinycknuk nonyuum 603mMoiCHOCMb:
*OBJIaJIETh METOJIAMH PEIICHUS 3a]ad Ha BBIYUCIICHUS M JIOKA3aTEIhCTBA: METOJOM OT
MPOTUBHOTO, METOAOM TMOAOOHWS, METOIOM mepedopa BapuaHTOB M METOIOM
T€OMETPUYECKUX MECT TOUEK;
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*IipuOOPECTH OMBIT MPUMEHEHHSI alre0Opanieckoro ¥ TPUrOHOMETPUUYECKOTO amnmapara u
UJEH IBY)KCHUSI IPU PEILICHUH T'€OMETPUUYECKUX 3a/1a4;
*OBJIAJICTh TPAJULIMOHHOW CXEMOM pEIIEHUs 3aa4 Ha MIOCTPOCHHE C IIOMOIIBIO [IUPKYJIS
U JIMHEWKU: aHAJIN3, IOCTPOCHUE, T0KA3aTEIbCTBO U UCCIIE0BAHNE;
*HAYUYUTHCS pellaTh 3aJa4d HA IOCTPOCHUE METOAOM I€OMETPUYECKOr0 MeCTa TOYEK U
METOJIOM 10100
*IIpUOOPECTH OMBIT HCCIENOBAHUS CBOMCTB IJIAHUMETPUYECKUX (QUTYpP € IOMOIIBIO
KOMITBIOTEPHBIX TIPOIPAMM,;
*[IPUOOPECTH ONBIT BBHIITOJIHEHHS IPOEKTOB.
H3mepeHne reoMeTpuyecKiX BeJIMYUH

Buinyckuux nayuumes:
*HCII0JIb30BaTh CBOMCTBA M3MEPEHHUS IJIMH, IUIOLAAEH U YIioB NpPH PELICHUU 3a/1ad Ha
HaXO0KJEHUE JJIMHBI OTPE3KA, JJIMHBI OKPYKHOCTH, JUIMHBI YT OKPY’KHOCTH, IpagyCHON
MEpBI yIiia;
*BBIUMCIATH IUIOLIAJAM  TPEYTOJIBHUKOB, IPSMOYTOJBHUKOB, MapajlIeIOrPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
*BBIUNCIIATH JUIMHY OKPY’KHOCTH, JUIMHY JTyTH OKpPY>KHOCTH;
*BBIYUCIIATH JUIMHBI JIMHEWHBIX 3JEMEHTOB (DUIyp U UX YIJbl, UCHOJIB3YS (HOPMYJIbI
JUIMHBI OKPY>KHOCTHU U JJIMHBI JYTH OKPY>KHOCTH, (hOpMYJIbI IUIOIaael puryp;
spemiaTh 3a/a4d Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (HOPMYIT JUIMHBI OKPYKHOCTH U
JUTMHBI AYTU OKPYXHOCTH, (pOpMyJI Iiomanei puryp;
epelaTh MPAKTHYECKUE 3a/1a4i, CBSI3AHHBIE C HAXOXJACHUEM I€OMETPUYECKHX BEIMYMH
(ucnonb3ys npu HEOOXOIMMOCTH CIIPABOYHUKHN M TEXHUYECKUE CPENICTBA).
Buinycknux noayuum 603MOoACHOCb HAYUUMbCA:
*BBIUMCIIATH TUIONIAAU (DUTYp, COCTABIEHHBIX U3 ABYX WJIH 0ojiee MPAMOYTOJIbHUKOB,
napajuieIorpaMMoB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;
*BBIUMCIIATH IJIOIIAM MHOTOYTOJIBHUKOB, HCIOJb3ySl OTHOILIEHHS PAaBHOBEIMKOCTU U
PaBHOCOCTABJICHHOCTH;
*[IPUMEHSATH aNreOpanyeckKuil ¥ TPUTOHOMETPUUYECKUHN ammapaT U UJEU JIBUKEHUS IpH
pELIEHUH 3a7]a4 Ha BBIYMCIICHHE IUIOIIAIe MHOTOYTOJIbHUKOB.

Koopannatel
Buvinycknux nayyumcsa:
*BBIUMCIIATh JUIMHY OTpE3Ka MO KOOpAMHATaM €ro KOHIIOB; BBIYHCIATH KOOPAUHATHI
CEpeMHbI OTPE3Ka;
*HCIO0JIb30BaTh KOOPAMHATHBIA METO/ JIJISl U3YUYEHUS] CBOMCTB MPSIMBIX U OKPYKHOCTEH.
Buvinyckuux nonyuum 603mMo#CHOCHb:
*OBJIaJIETh KOOPJMHATHBIM METOJIOM PEILIEHUS 33/1a4 HA BEIYUCIICHUS U JOKA3aTEeIbCTBO
*[IPUOOPECTU OMBIT UCIOJb30BAHUSA KOMIBIOTEPHBIX MPOrpaMM Jis aHalu3a YacTHBIX
CJIy4aeB B3aUMHOTO PACIOJIOKEHUS OKPY>KHOCTEN U MPSIMBIX;
*IpUOOpPECTH ONBIT BHIMIOJIHEHUS] MPOEKTOB Ha Temy «llpuMeHeHne KOOpJIWHATHOTO
METO/a MPU PEILIECHNUH 3a/1a4 Ha BBIYHMCIICHUS U JOKA3aTeIbCTBAY.

BekTopsl
Buinyckuux nayuumces:
*OIIEpUPOBaTh C BEKTOPAMHU: HAXOAUTh CyMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOAWTh BEKTOp, PAaBHBII IPOMU3BEACHUIO 3aJaHHOTO BEKTOpa Ha
YHCIIO;
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*HAaXOJIWUTh JUIsl BEKTOPOB, 33JaHHBIX KOOPAMHATAMM: [UJIMHY BEKTOPA, KOOPIAMHATHI
CYMMBI M pPa3HOCTH JABYX U 00jee BEKTOPOB, KOOPAMHATHI MPOU3BEACHMSI BEKTOpa Ha
YUCJIO0, MPUMEHSSI MpPU HEOOXOAMMOCTH COYETATENbHBbIA, IEPEMECTUTENBHBIN U
pacrpeneanuTeIbHbIN 3aKOHbI,

*BBIYUCIIATE CKAJSIPHOE IPOU3BEACHUE BEKTOPOB, HAXOIUTh YIOJ MEXAY BEKTOpPaMHU,
YCTaHABJIMBATh MEPIECHIUKYIISIPHOCTD IPSIMBIX.

Buinycknuk nomyuum 603M0iCHOCb:

*OBJIA/IETh BEKTOPHBIM METOJIOM JUISl PEILIEHUS 3a/1a4 HA BBIYMCIICHUS U 10KA3aTENIbCTBA;
*[IPUOOPECTH ONBIT BBHIITOJIHEHHS IPOEKTOB.
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