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PABOYHME ITPOI'PAMMEL

- HO IPEIMETAM ECTECTBEHHO-
- MATEMATHYECKOTO ITHKJIA

" (OCHOBHOE OBIIEE OBPA3OBAHWE)



Pa0ouas mporpaMmMa no maremaTuke 5-9 Kiaccol
IHosicHuTeIbHAA 3aNIUCKA
Pabouas mporpaMma 1o MaTeMaTuke Uit 5-9 KJIacCOB COCTaBIICHA B COOTBETCTBHM ¢ DenepaabHbIM
rOCYJapCTBEHHbIM 00pa30BaTeIbHBIM CTaHJAPTOM OCHOBHOIO 00mIero oOpa3oBaHMs, Ha OCHOBE
obmeit oOpazoBatensHOl mporpammbl MBOY «lllkoma Ne70», mpuMepHOil mporpaMMbl y4eOHOTO
Kypca 1o marematuke 5-9 kiaccoB 0a30BOro ypoBHs.
esab yueOHOTO MpeaMeTa:

OBJIaI[eHI/Ie MAaTCMaTUYCCKUMU 3HAHUAMH U YMCHHAMU, H€O6XOZ[I/IMLIMI/I B HOBCGI[HGBHOﬁ KHU3HU U
AJI U3YYCHU A IMKOJBbHBIX CCTCCTBCHHBIX NUCHHUIUIMH Ha 0a3oBOM YPOBHE;

3aoauu:

® OBJIQJIETh CHUCTEMOH MaTeMaTHYECKUX 3HAHUH M yMEHUI, HEOOXOIUMBIX AJS MPUMEHEHHS B
[IPaKTUYECKON AESITEIbHOCTH, U3YYEHUU CMEKHBIX JUCLMILINH;

e CcrocoOCTBOBAaTh MHTEJIEKTYaJIbHOMY pa3BUTHIO, (OPMHUpPOBATh KadyecTBa, HEOOXOAMMBIE
YeNIOBEKY IS IOJHOIEHHOW >KU3HH B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIC MaTEeMaTHYECKOU
JESATEIIBHOCTH: SICHOCTU M TOYHOCTH MBICIIU, UHTYUIUH, JIOTUYECKOTO MBILIUIEHUS, IPOCTPAHCTBEHHBIX
IIpe/ICTaBICHUH, CIOCOOHOCTHU K IIPEOA0IEHHUIO TPYTHOCTEM;

e (opMupoBaTh IMpeJICTaBICHUs 00 MIESIX M METoJaX MaTeMaTHKU KaK YHUBEPCAIbHOTO SI3bIKA
HAyKH U TEXHUKH, CPEACTBAX MOJEIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

®  BOCIUTHIBaTh KYyJbTYpYy JUYHOCTH, OTHOILIEHUE K MaTeMaTHKE KaK 4acTH OOIIeueI0BEYECKOM
KYJIBTYPBI, HTPAIOIIEH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

IInanupyemMble pe3yJbTaThl H3y4eHHS MPeIMeTAa:

1. Jauunocmmnwie:

*  (QopmupoBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTHU U CIHOCOOHOCTH
o0yJaromuxcs K CaMOpPa3BUTHIO M CamMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYCHHIO H
MO3HAHUIO, BHIOOPY AalibHEWIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MHUpe Mpodeccuid u
po(eCCHOHATIBHBIX TPEANOUTEHHH, 0CO3HAHHOMY ITOCTPOCHHUIO WHAMBHIYAIBHON 00pa3oBaTeIbHON
TPAEKTOPHUU C YYETOM YCTOMUMBBIX MTO3HABATEIbHBIX HHTEPECOB;

* (QopmHupoBaHHE IEITOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

*  (QopmMupoBaHME KOMMYHUKATHBHOM KOMIIETEHTHOCTH W OOIIEHMH U COTPYAHHYECTBE CO
CBEpCTHMKAMHM, CTapIIMMHM U MJaJIIMMU B 00pa30BaTEbHOM, OOIIECTBEHHO IOJIE3HOW, ydueOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIbHOCTH;

*  YMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTb CBOM MbICIIM B YCTHOUM U MUCbMEHHOW pe4yH, IOHUMAaTh
CMBICII TTIOCTaBJIECHHOM 3a7[a4uM, BHICTPAUBATh apTyMEHTAIINIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

*  KPUTUYHOCTb MBIIUICHHS, YMEHUE pACIO3HABaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJINYATh TUMOTE3Y OT (aKTa;

*  KpPEaTUBHOCTb MBILIUICHUS, HWHULMATUBY, HAXOAUYMUBOCTb, AKTUBHOCTh IpPU pEUICHUH
reOMEeTPUYECKUX 3a]a4;

*  yMEHHE KOHTPOJIMPOBATh MPOLECC U Pe3yNIbTaT yueOHON MaTeMaTHu4eCcKOM 1esTeIbHOCTH;

*  CIOCOOHOCTh K AMOLIMOHAJIBHOMY BOCHPHUSTHIO MaT€MaTUYECKUX OOBEKTOB, 3a/ay, pEUICHHH,
pacCyXJIeHNH;

2. Mmemanpeomemuole:

pezynamugHbvle YHUGEPCAbHbIE YUeOHbIe OeliCIGUSL:

*  YMEHHME CaMOCTOSITENILHO IJIAHUPOBATh aJbTEPHATUBHBIE IYTU JOCTUKEHUS LIETEH, OCO3HAHHO
BbIOMpaTh Hanbosee 3 EeKTUBHBIE CTTOCOOBI PeIlIeHUs] YUeOHBIX U MTO3HABATENIbHBIX 33/1aY;

* yMEHHE OCYIIECTBIATH KOHTPOJb IO pe3ynbTaTy M crnocoOy JeicTBUS Ha ypOBHE
MIPOM3BOJFHOTO BHUMAHHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBIL;



*  yYMCHHE aJICKBaTHO OI[EHUBATh NMPABUJIHBHOCTH WU OMIMOOYHOCTH BBIMOTHEHUS Y4eOHOM 3amaun,
ee 00BEKTHUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOXKHOCTH €€ PEUICHHUS;

*  [OHUMAaHHUE CYIIHOCTH AITOPUTMUYCCKUX MPEANHCAHUNA U YMEHHUE JICHCTBOBATh B COOTBETCTBUH
C MPEIUIOKECHHBIM AJITOPUTMOM,;

* yYMEHHE CaMOCTOSITEIIBHO CTaBUTh IICNIM, BBIOMPATh M CO3/1aBaTh AJITOPUTMBI ISl PEIICHUS
y4eOHBIX MAaTEMaTHYCCKUX TIPOOIIEM;

* yMEHHME IUIAHUPOBATh M OCYIIECTBISITH JEATEIHHOCTh, HANPABICHHYI Ha pEUICHHE 3a7ad
UCCIIEIOBATEIILCKOTO XapaKTepa;

nosnasamenbHbvle yHUBEPCAIbHbBIE YUeOHblE OClICMEUA:

* OCO3HAaHHOE BIAJCHHE JIOTMUYECKUMH JICHCTBUAMHU OIpPENEICHUS TMOHATHH, 00001meH s,
YCTAQHOBJICHHs] AaHAJOTMH, KiacCH(UKAallMM HAa OCHOBE CaMOCTOSTEILHOTO BBIOOpPA OCHOBAaHMM H
KPUTEPHUEB, YCTAHOBIICHUS POAOBUIOBBIX CBA3EH;

*  YMEHHME YCTAHABIIMBATHb IPUYMHHO-CJICICTBEHHBIE CBS3HM, CTPOUTH JIOTUYECKOE PACCYKICHUE,
YMO3aK/I04eHUEe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

*  YMEHHE CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATE 3HAKOBO-CUMBOJINYECKUE CPEJCTBA, MOJIENIN
U CXEMBI JIJIsl pelleHts y4eOHBIX U [I03HABATEIbHBIX 3a/1ay;

* (opMupoBaHME U pa3BUTHE YYeOHOW M OOLIENOJIB30BATENILCKOM KOMIIETEHTHOCTH B 00JacTu
UCIO0JIb30BaHUs HH(OPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruii (MKT-komnereHTHOCTH);

*  (opMupoBaHME IEPBOHAYAIBHBIX MPEACTaBICHUH 00 HAESIX M O METoJax MaTeMaTHKH Kak
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, CPEICTBE MOJEINPOBAHUS SIBJICHUN U ITPOLIECCOB;

* yMEHHE BHJETh MaTEMaTHYECKyI0 33Jady B KOHTEKCTe NpPOOJIEMHOW CUTyallMd B JAPYIHX
JUCLUIIIMHAX, B OKPYKaIOLEH KU3HH;

* yMEHHE HAaXOJUTh B pPAa3IMYHBIX HCTOYHHMKAX HH(OpMAIUIO, HEOOXOAMMYIO MIJs pPELICHUS
MaTeMaTHYeCKUX Mpo0IeM, U MPEJICTABIATh €€ B MOHATHOH (hopMe; IPUHUMATh PEIICHHE B YCIOBHAX
HEMOJIHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;

* yMEHHME IOHMMaTh M MHCIOJNb30BaTh MATEMaTHYECKUE CpEACTBA HAIVISIAHOCTH (PUCYHKH,
YepTeKHU, CXEMbI U Ap.) Ui WIIFOCTPALMK, HHTEPIIPETALUH, apTyMEHTALINY;

*  yYMEHHE BBABUIATh TMIIOTE3bl IIPU PEIIEHUU Y4EeOHBIX 3a7ady M MOHMMaTh HEOOXOIUMOCTb MX
IIPOBEPKHU;

*  yMEHHE NPUMEHSATh UHAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyKJIE€HUH, BUAETh pa3INuHbIe
CTPATETnHU PELICHUS 3a/1ay;

KOMMYHUKAMUGHbIE YHUGEPCAIbHbIE YUeOHble 0elCEU:

*  yMEHHE OPTaHU30BBIBATh yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIBHOCTD C YUUTEIEM U
CBEpCTHMKAMMU: OIPENeNATh LT, PacupenensaTh (yHKIMH U pOJIM YYAaCTHHMKOB, OOIIHE CHOCOOBI
paboTHI;

* yMeHHue pa0oTaTh B IpyIIe: HaAXOIUTh OOIIee pelIeHHe M pa3periaTh KOH(IMKTH Ha OCHOBE
COTJIACOBAHUS TIO3UIIUH U y4eTa HHTEPECOB;

*  CIyLIaTh MapTHEPA;

*  (opMynHpOBaTh, APryMEHTHPOBATH H OTCTAaUBATh CBOC MHEHHE;

3. npeomemmuvle:

* oBjaaeHHe O0a30BbIM MOHSATHIHBIM ammaparoM II0 OCHOBHBIM pa3lielaM COJEp:KaHus;
NpeJCTaBIeHHe 00 OCHOBHBIX H3Y4aeMbIX MOHATHSAX (reomerpuueckas (urypa, BeIMUMHA) Kak
BXHEHIINX MAaTeMaTHYECKHX MOJEINSX, MTO3BOJISIONIMX OMUCHIBATh U M3y4aTh pEasIbHBIE MPOLIECCHl U
SIBJICHMUS,

* yMeHHMEe paboTaTh C TEOMETPUYECKHMM TEKCTOM (aHaJIM3UpOBATh, H3BJIEKAThb HEOOXOAMMYIO
uHpOpMaIMIO), TOYHO M TPAMOTHO BBIpRXKaTh CBOM MBICIM B YCTHOW M TNHUCBMEHHOM pedn ¢
MPUMEHEHUEM MaTeMaTH4eCKOM TEPMHUHOJIOTMM W CHMBOJIMKH, HCIIOJNb30BaTh PA3UYHbBIE S3bIKU



MaTeMaTHKH,  MNPOBOJUTH  KJIACCU(HUKAIMHM,  JIOTHUYECKHE  OOOCHOBAaHHUS,  JOKa3aTelbCTBA
MaTeMaTHYECKUX YTBEPKICHHIA,

*  OBJI3JICHHE HABBIKAMH YCTHBIX ITMCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYUCIICHHIA;

*  OBJIQJICHUE TCOMETPUYECCKHM SI3BIKOM, YMEHHE HWCIOJIb30BATh €r0 JUIS ONHUCAHHS IMPEIMETOB
OKpY’KaloIIEero MHpa, Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTABICHUNA M W300pa3UTENbHBIX YMEHUH,
nproOpeTeHNE HaBBIKOB TEOMETPHUECKUX MTOCTPOCHHIA;

*  YCBOCHHME CHUCTEMAaTHYECKUX 3HAHUHU O IUIOCKMX (PUTYpax M MX CBOHCTBAaX, yMEHHE NMPHUMEHSTh
CHCTEMATHYECKHE 3HAHUS O HUX JIJISl PEIICHUS TCOMETPUICCKUAX U IPAKTUYCCKUX 3a/1a4;

*  yMEHHUE U3MEPSTh JUIMHBI OTPE3KOB, BEJTMYNHBI YTJIOB;

* yMEHHE TIPUMEHSTh H3YYCHHBIC IIOHATHUS, pE3YJbTaThl, METOAbI IS pEHICHUs 3ajad
MPAKTUYECKOTO XapakTepa U 3a/1a4 U3 CMEKHBIX TUCIHIUIMH C MCIIOJIb30BaHUEM IPU HEOOXOAUMOCTH
CIPaBOYHBIC MATEPUAITBI M TEXHUYECKHUE CPEICTBA

5-H KJjace
Y4eHUK HAY4YUTCSH:
Hcnonv306ams TIpU PELIEHUH MAaTEMAaTUYECKUX 3a/ad, MX OOOCHOBAaHMHM U IPOBEPKE
HalIGHHOTO PEUICHUS 3HAHKE:
e Ha3BaHWI W MOCIEIOBATEIIFHOCTH YHCEN B HaTypajabHOM psny B nipenenax 1 000 000 (c
KaKOT'0 YMCJIa HAYMHAETCS TOT PSJl, KaK 00pa3yeTcs KaKI0e CISAYIOIIee YHCIO B TOM
pany);
Kak oOpa3yercs Kakast Cleayonas CuéTHas eIMHUIIA,
Ha3BaHUS | MOCJICIOBATEIIBHOCTD Pa3psI0B B 3aIIMCH YHCJIA;
HA3BaHUS M MOCJICIOBATEIBHOCTD MEPBBIX TPEX KIIACCOB;
CKOJIbKO Pa3psiIOB COJIECPIKUTCS B KaXKJIOM KJIacce;
COOTHOILICHUE MEX]Ty Pa3pslaMH;
CKOJIbKO €JTMHHMII KaXJIOTO KJIacCca COJCPKHUTCS B 3aIMCH YHCIIA;
KaK yCTpOEHA MMO3UIIMOHHAsS ICCITUYHAS CUCTEMa CUUCIICHHS,
€IMHUIIBl N3MEPEHUs BEJIMUUH (JUTHMHA, Macca, BpeMs, IJIOMIA/Ib), COOTHOLICHUS MEXIY
HUMH,
JECATUYHBIX APOOSX U MpaBUIIaX JCHCTBUN C HUMH,
CpaBHUBATh JECATUYHbIE JPOOU;
BBINOJIHATE ONEPAlUH HaJl JECATUYHBIMU JPOOSIMHU;
peoOpa3oBbIBaTh JECATUYHYIO IpOOb B OOBIKHOBEHHYIO U HA000POT;
OKPYTJIATH IIeJIble YHUCIIA U IECATHUHBIE 1pO0H;
HAXO/UTh MPUOIIKEHHBIE 3HAYSHHSI BEJTMUUH C HEIOCTATKOM U M30BITKOM;
BBITIOJTHATH TPUOKEHHBIE BHIYUCIICHUS M OI[CHKY YHCIIOBOTO BBIPAKECHUS;
(GYHKIMOHATBLHON CBSI3M MEXAY TPYINaMH BETHMYMH (II€HA, KOJMYECTBO, CTOMMOCTD;
CKOPOCTb, BpEMsI, PACCTOSIHUE; TPOU3BOAUTEILHOCTE TPY/a, BpeMs padoThI, padboTa).
® BBINOJHATH yCTHbIE BbluMcieHus (B mpeaenax 1 000 000) B ciydasx, CBOIAUMBIX K
BbIUUCIIEHUM B nipeaenax 100, u mucbMeHHbIE BHIYUCIEHUS B OCTAJIBHBIX CITydasx
BBITTOJIHATH TIPOBEPKY MPABHILHOCTH BBIYHCICHUH;
® BBINOJHATH YMHOXeHHE U eneHue ¢ 1000;
® BBIYUCIIATH 3HAUEHUS YHCIIOBBIX BBIpaXXEHUH, conepamux 3—4 neicTBus co CKookamu
u 0e3 HUX;
e pemarb MPOCTHIE U COCTAaBHBIE TEKCTOBBIC 3a/1a4H;

e BBINHCHIBATb MHOXECTBO BCEBO3MOKHBIX pE3yJIbTaTOB (MCXOAOB) IMPOCTEHUIIMX
CIIy4alHBIX SKCIIEPUMEHTOB;

e HAXOAWUTh BEPOSTHOCTU MPOCTEHIINX CIYyYalHBIX COOBITHIA;

e pemarh yI0OHBIM AJisi ce0s crocoOoM (B TOM YMCIIE M ¢ IOMOIIbIO Ta0nuIl U rpadoB)
KOMOMHATOpHbIE 33Jayd: Ha TEPEeCTaHOBKY M3 TPEX DIIEMEHTOB, IPABUIIO
MPOU3BEJICHUS], YCTAHOBJIEHNE YMCIIA TTap Ha MHOYKECTBE U3 3—5 3JIEMEHTOB;



yIOOHBIM 17151 ce0st crmocoboM (B TOM YHMCIIE M C IMOMOINBIO Tabmaum u rpados)
JIOTWYECKHUe 3aauH, CoAeprKaiue He 0osee TPEX BHICKa3bIBAaHHIA;

YUTaTh UHPOPMALMIO, 3aIIUCAHHYIO C MOMOIIBIO JIMHEHHBIX, CTOIOYATHIX U KPYTOBBIX
JHMarpamu;

CTPOUTH MPOCTEHININE TUHEHHBIE, CTOJIOUAThIC U KPYTOBBIE TUArpaMMBl;

HaXOJUTh PpEIICHUS <OKM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a1ad, B KOTOPBIX
UCIIOJIB3YIOTCSI MAaTEMaTUYECKUE CPEICTBA,;

CO3/1aBaTh MPOAYKT (pe3yabTaT MPOSKTHOH AEATENLHOCTH), A1l U3YUCHHS M ONHCAHUS
KOTOPOTO UCIIONIB3YIOTCSI MAaTEMaTUYEeCKUE CPEJICTBA.

6-i KJacc

YUYeHUK HAYy4YHuTCs:

HCIIOJIb30BaTh MPH PEIICHUU MATEMAaTHYCCKHUX 33Ja4, MX OOOCHOBAHMHM M IIPOBEPKE
HaﬁHeHHOFO peH_IeHI/HI 3HAHUSA O:

OTHOILIECHHUAX U NPONOPLHAX; OCHOBHOM CBOMCTBE IIPONIOPLUHY;

psIMOI 1 00paTHON MPOMOPLUOHATBHBIX 3aBUCMOCTSX M UX CBOMCTBAX;

IIPOLIEHTAX;

LENbIX U JPOOHBIX OTPULIATENIbHBIX YUCIIAaX; PAMOHAIbHBIX YHCIAX;

IIpaBWJIE CPABHEHMSI PALlMOHAJIbHBIX YUCEL,

[IpaBUJIaX BBINOJHEHUs OIEpalui HaJ pPALNMOHAIBHBIMU YHMCIIAMM; CBOMCTBax
oIeparuu.

pacKiIapIBaTh HATYypaJbHOE YHCIIO HAa IPOCTHIE MHOKUTEIN

HaXO/JUTh HAUOOJBIIUI OOLIUI J1ennTeNlb U HauMeHbIlee 001ee KpaTHOE HECKOIbKUX
4HCEIL;

JEJIATh YUCIIO B JAaHHOM OTHOUICHUH;

HaXOJUTbh HEU3BECTHBIN YJICH NPONOPLIUH

HaXOJUTh JaHHOE KOJIMYECTBO IPOLEHTOB OT YWUCIA U YUCIO IO HU3BECTHOMY
KOJIMYECTBY MPOLIEHTOB OT HETO;

HaXOJUTh, CKOJIBKO IPOLIEHTOB OJJHO YMCIIO COCTABIISIET OT JAPYIOro;

YBEJIMYMBATh U YMEHBIIATh YUCIIO HA IAHHOE KOJIMYECTBO MPOIIEHTOB;

pelaTh TEKCTOBBIE 33JJa4l HAa OTHOIIECHHUS, IPOIIOPIIUH U MTPOLIEHTHI;

CPaBHUBATH JIBA PAallMOHAIBHBIX YHCIIA;

BBINIOJIHATh OIEpallud HaJ palMOHAIbHBIMU UYHWCIAMM, HCIOJIb30BaTh CBOWCTBA
onepanuii s ynpoIIeHUs] BEIYUCICHUN;

pemars KOMOMHATOPHBIE 33a4U C IIOMOIIBIO NTPaBUJIa YMHOXKEHUS

HaXOJUTh BEPOSTHOCTU MPOCTEUIINX CITy4ailHBIX COOBITHI;

pelarh NpocTeiiye 3aJaun Ha OCEBYIO U LIEHTPAIIbHYIO0 CUMMETPUIO;

pemaTh mpocTeiire 3aaun Ha pa3pe3aHre U COCTaBICHHE TeOMETPUUECKUX PUTYD;
HaxOJUTh PEIICHUs] <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
HCIIONB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA;

CO3/1aBaTh MPOIYKT (pe3yJabTaT MPOEKTHOU NESATENbHOCTH), JISl U3YUYEHUS U ONUCAHUS
KOTOPOTO MCTIONIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

7-i kJacc anredpa

Yd4eHuK HAYy4YUTCH:

Hcnonp30BaTh NpU pEHIEHUH MaTeMaTHYeCKMX 337134, UX OOOCHOBAaHMM U TPOBEpPKE
HalJIEHHOTO PEIICHUs 3HAaHUE O

HaTypaJIbHBIX, CJIbIX, pAIUOHAJIbHBIX, UPpPAllHOHAJIbHBIX, JIEHCTBUTEIIHLHBIX quciaax,

CTCIICHU C HATypPaJIbHBIMH ITOKA3aTCIAMU U UX CBOﬁCTBaX;

OJIHOYJICHAX U MpaBWiiaxX JCUCTBUU C HUMU;
MHOTOWIEHaX U MpaBUjIax JEHCTBUI C HUMU;



(dhopMynax COKpamEHHOTO YMHOKEHUS;

TOXJIECTBAX; METOAaX JI0Ka3aTeIbCTBA TOXKICCTB;

JINHEMHBIX YPAaBHEHUSX C OJHOM HEU3BECTHOM M METOJIAX UX PELICHUS;

CHUCTEeMax JIByX JUHEUHBIX YPaBHEHUH C JBYMS HEU3BECTHBIMHU M METOJAX UX PELICHHUS.
BEIMONMHATE AEHCTBUS C OAHOWICHAMH U MHOTOYJICHAMU;

y3HaBaTh B BEIPAKECHHUAX (POPMYIIBI COKPAIIEHHOTO YMHOXEHUS U IPUMEHSTD UX;
packiaabiBaTh MHOTOWIEHBI HA MHOXKHUTEIIN;

BBITIOJIHATH TOXKJECTBEHHBIE TTPEOOPa30BaHUS LEIBIX aIreOpandecKux BhIpaKEHU;
JIOKa3bIBaTh POCTEUIINE TOXKIECTBA;

HAaXOJUTh YMCIIO COUETAHUN U YUCIIO PA3MEILICHUH;

pelaTh JIMHENHBIE YPABHEHHUSI C OJTHOM HEU3BECTHOM;

pelarbh CUCTEMbI JBYX JIMHEHHBIX YpPaBHEHUH C JIByMSI HEU3BECTHBIMH METOJIOM
MOJICTAHOBKY ¥ METOJIOM JIT€OpanvecKoro CIOXKEHUS;

pelaTh TEKCTOBBIC 3aJ]a4 C TIOMONIBIO JIMHEHHBIX YPABHEHUM U CUCTEM;

HaxOJUTh PEIICHUS] <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJlad, B KOTOPBIX
HCTOJIb3YIOTCSI MATEMATUYECKHUE CPENICTBA;

co371aBaTh MPOAYKT (Pe3yJbTaT MPOSKTHON ACSATEIBHOCTH), I U3YyYEHUS U OMUCAHUS
KOTOPOT'O HCHOJIb3YIOTCSI MATEMaTUYECKUE CPEACTBA.

7-H KJ1acc reoMeTpus
Y4YeHUK HAy4YuTCH:

Hcnonvzo6ams TpU  PpEIIEHUH MaTeMaTHYeCKMX 3ajad, MX OOOCHOBaHMHM U IIPOBEpKE
HaWJICHHOT'O PEIICHMS 3HAHUE O:

OCHOBHBIX TI'€OMETPUYECKHX IOHATHUAX: TOYKA, IpsMas, IUIOCKOCTb, Jy4, OTPE3OK,
JIOMaHasi, MHOTOYT'OJIbHUK;

OIpeJIeJIEHUH YIi1a, OUCCEKTPUCHI YTIIa, CMEXKHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBAxX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;

ONpENIeJICHUH  PAaBEHCTBA  IEOMETpPUYECKMX  (uUryp; IpU3HAKaX  pPaBEHCTBA
TPEYTrOJIbHUKOB;

TeOMETPHUECKUX MECTaX TOYeK; OMCCEKTpUCE YIila U CEepeMHHOM MEPIEeHAUKYIApe K
OTPE3KY KaK F€OMETPUYECKUX MECTAX TOYEK;

ONpENEICHUN MapaUICIIbHBIX MPAMBIX; IPU3HAKAX U CBOMCTBAxX IapajuIeIbHBIX
MPSIMBIX;

aKCHOME IapaJUIEIbHOCTH U €€ KPAaTKOM UCTOPUU;

(dbopMylie CyMMBI YTJIOB TPEYTOJIbHUKA;

ONPEJIEIICHUH U CBOMCTBAX CPEIHEN JIMHUHU TPEYTrOJbHUKA;

teopeme Daneca

[IpuMeHATH CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PEIICHHUH 334a4;

HaxOJUTh B KOHKPETHBIX CHUTYyallUsAX paBHbIE TPEYrOJbHUKM U JOKAa3bIBaTh UX
PaBEHCTBO;

YCTaHABIUBATh NAPAJJIEIbHOCTh IPSAMBIX M IPUMEHATH CBOMCTBA IapajuICIbHbBIX
MPSIMBIX;

IIPUMEHATH TEOPEMY O CYMME YIUIOB TPEYTOJIbHUKA;

HCIIONB30BAaTh TEOPEMY O CpPEAHEN JIMHUM TpeyroibHUKa M Teopemy Dameca npu
peLIeHuN 3a/1ay;

HaXOJOUTh PEIIEHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Jady, B KOTOPBIX
HCIIOJB3YIOTCA MaTEMAaTUUECKUE CPELICTBA;

CO03/1aBaTh MPOIYKT (pe3yabTaT MPOEKTHOU NEATENbHOCTH), AJISl U3YUEHUSI U OMUCAHUS
KOTOPOT'O MCIOJB3YIOTCS MAaTEMAaTHYECKHAE CPEACTBA.

8-ii k1acc anredpa
Y4eHuK HAYyYHTCH:



Hcnonvzo6amsb NIpy pelLICHUH MaTEMaTHUECKUX 3a7iayd, UX 0OOCHOBAaHUM U IPOBEPKE
HaWJICHHOT'O PEILICHMS 3HAaHUE O:

anredpanvecKoi 1podu; OCHOBHOM CBOMCTBE JpOOH;
NpaBUJIax JACHCTBHIA C aNTreOpandecKuMu IpoOsiMH;
CTETMEeHsIX C IeJIIMU ITOKa3aTeIsIMI U UX CBOWCTBAX;

CTaHAApPTHOM BHUAC YUCJIA,
k

bynxmuax ¥ = kb y=x Y75y cpoiicTsax n rpadukax;

MOHSATUH KBaIPATHOTO KOPHS U apu(pMETHIECKOTr0 KBaJIpaTHOTO KOPHS;
CBOWCTBaxX apu(phMETHUECKUX KBAPATHBIX KOPHEH;

byHKIIN Y = Vx , €€ CBOMCTBax U rpaduke;

dbopMyIie A KOpHEH KBapaTHOTO YPaBHEHUS;

Teopeme Buera /i npuBeAEHHOTO 1 00IIET0 KBAaJApaTHOTO YPAaBHEHUS;
OCHOBHBIX METOJIaX PEUICHMsI LIENbIX PAllMOHAIBHBIX YPAaBHEHUN: METOJIE Pa3iOKEHUS
Ha MHOXKHTEJIM U METO/IE 3aMEHbI HEM3BECTHOM;

METO/I€ peUIeHHs IPOOHBIX PALIMOHAIBHBIX YPaBHEHUH;

OCHOBHBIX METO/IAX PEIICHUS CUCTEM PALlMOHAIBHBIX YPAaBHEHUH.

Cokpamats anredopandeckue Qpoou;

BBITTOJIHATE apu(METHYECKHE JCHCTBUS C alNreOpandecKuMu Ipo0sSMu;
HCIOJIb30BaTh CBOMCTBA CTEMEHEH ¢ LeIbIMU OKA3aTEeNIIMU MIPH PELICHUU 33]1a4;
3aIMCBIBAaTh YMCIIA B CTAHAAPTHOM BHJIE;

BBIINIOJIHATE TOXICCTBCHHBIC Hp606p830BaHI/I${ pairuOHaJIbHBIX BBIan(eHHﬁ;
k

ctpouTh rpaduku Gpynxmuii ¥ = kx+b oy = x*, Y7 X 1 ucnonb30BaTh X CBOICTBA npu
pElIeHUH 33]1aY;

BBIYUCIISITH apUPMETHUECKUE KBAAPATHBIE KOPHH;

MIPUMEHSITh CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEH MpHU peleHuH 3a/1ay;

cTpouts Tpaduk GyHKIHH Y = VX { HCIONB30BATH ero CBOHCTBA IIpU pELICHUH 33/1a4;
pelaTh KBaJipaTHbIE YpaBHEHMUS;

IIPUMEHSTh TeopeMy BueTa npu penienun 3anay;

pemary lenble paldOHAIbHBIE YPABHEHMSI METOJOM pAa3JIOKEHHUs Ha MHOXKUTEIH U
METOJIOM 3aMEHBI HEM3BECTHOM;

pemars ApoOHbIE YpaBHEHMUS;

pelaTh CUCTEMBI PALlMOHAJIBHBIX YPABHEHU;

pelaTh TEKCTOBBIE 33/1aUU C MOMOUIbIO KBAAPATHBIX U PAllMOHAIBHBIX YPAaBHEHUM U UX
CHUCTEM,;

HaXOJOUTh PELIEHUS <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
UCIOJIB3YIOTCSI MAaTEMaTHUECKNE CPEICTBA;

CO3/1aBaTh MPOIYKT (Pe3yJabTaT MPOEKTHOU NEATENbHOCTH), JISl U3YUYEHUS U ONUCAHUS
KOTOPOT'O MCIIOJIb3YIOTCS MaTEMAaTHUECKUE CPENICTBA.

8-i kJ1acc reoMeTpus
Yd4eHuK HAYy4YuTCH:

Hcnonvzosams IIpU pCHICHUH MaTEMAaTUYCCKUX 3aJiad, UX 000CHOBaHHH U ITPOBEPKE HaWJICHHOTO
pCUICHUS 3HAHUC O:

oTpesieNIeHUH MapaijienorpamMmma, pom0a, npsMOYyrojibHUKA, KBaJpaTa; UX CBONCTBaxX U
MPU3HAKAX;

oTpesieNIeHUH Tpanely; dJIeMEHTax Tpareu; TeOpeMe O CPeHEN JTMHUM TPaNeLnH;
OIIpEAEIIEHUHN OKPYKHOCTH, Kpyra 1 UX 3JIEMEHTOB;

TeopeMe 00 U3MEPEHHUH YTJIOB, CBSI3aHHBIX C OKPY>KHOCTHIO;



OIpEAEIICHUN U CBOMCTBAX KacaTelIbHBIX K OKPY)KHOCTH; TEOPEME O PABEHCTBE IBYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOM TOUKHU;

OIPE/ICIICHUY BIIMCAHHOM U ONMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;

OIpeJIeJIEHUN TPUTOHOMETpHUUYECKHE (DYHKIIMM OCTPOrO YIia, OCHOBHBIX COOTHOLICHHUH
MEXy HUMY;

npuémax pelieHus IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB;

TpUroHOMEeTpHUYeckux GyHKIusAX yrioB ot 0 go 180°;

TeopeMe KOCUHYCOB U TE€OpEME CUHYCOB;

puE€Max peLeHUs IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

(dbopMmynax 11 MIOLIAIU TPEYTOJIbHUKA, TapajulesorpaMma, Tpanermi;

teopeme [Iudaropa.

Ilpumensimy TIpU3HAKU M CBOWCTBAa Mapajulejorpamma, pomoOa, NpsIMOYTOJbHHKA,
KBaJipaTa IIpy peLIeHUH 33/]1a4;

pewams NPOCTEHIINE 331a4K Ha TPANELHIO;

HaxoOums TPATYCHYIO MEpY YIJIOB, CBS3aHHBIX C OKPY)KHOCTBIO; YCTaHABIUBATh HX
PaBEHCTBO;

npuMeHAmMb CBOMCTBA KAaCaTEJIbHBIX K OKPYXHOCTHU IIPU PEIICHUU 3ajay;

pewams 3a7a4i Ha BOUCAHHYIO U ONMCAHHYIO OKPYXHOCTb;

8bINOJIHAMbL OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKH;
HAaxoOums 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIHMI OCTpOro yriia yepe3 CTOPOHbI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

npuMeHsAmb COOTHOLIEHUS MEXYy TPUTOHOMETPUYECKMMU (YHKLUUSAMHU IPU PELICHUU
3a/la4; B YAaCTHOCTHU, 10 3HAYEHUIO OJHOW M3 (PyHKUMH HAXOIUTh 3HAUEHUS BCEX
OCTaJIbHBIX;

peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKU;

c600umsb paboTy ¢ TpUroHomeTpuyeckuMu GyHkusMu yrinos oT 0 qo 180° k ciaydaro
OCTpPBIX YIJIOB;

npumeHsms TEOPEMY KOCUHYCOB U TEOPEMY CHUHYCOB IPH PEIICHUH 3a/1a4;

peuiams TPOU3BOJIbHBIE TPEYTOJbHUKY;

HaxoOumy TUIOILAAN TPEYroJbHUKOB, apaljeorpaMMOB, TPaIleLHii;

npumensims Teopemy Iludaropa npu pemenun 3agau;

HaxoOums MPOCTENIINE TeOMETPUYECKHE BEPOSITHOCTH;

Haxooums PEUICHUs] («OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
HCIOJIB3YIOTCSI MAaTEMaTHUECKNE CPEICTBA;

co30asamb NPOAYKT (Pe3yJabTaT MPOEKTHON JNESATEIBHOCTH), ISl U3YUYEHUS U ONHUCAaHUs
KOTOPOTO MCTIONIb3YIOTCS MaTeMaTHUECKHE CPE/ICTBA.

9-ii k1acc anredpa
Y4YeHUuK HAYYHuTCsI:

Hcmons3oBaTh npu pemiCHUMN MATCMATHUYCCKUX 3aJad, HUX 00OCHOBAaHHM U IMPOBEPKE
HaﬁﬂeHHOFO pCHICHUS 3HAHUC O:

CBOMCTBAax 4MCIIOBBIX HEPABECHCTB;

METOJaX pPELICHUS JIMHEUHBIX HEPABEHCTB;

CBOMCTBAxX KBaJpaTUYHOW (DYHKIIMU;

METOJaX pPELICHU KBaJPaTHBIX HEPABEHCTB;

METO/I€ HHTEPBAJIOB UIsSl pELICHUS PAllMOHAIBHBIX HEPABEHCTB;
METOJaX PELICHUSI CUCTEM HEPABEHCTB;

o _Ln
cBoiicTBax U rpadpuke GyHKuu Y =~ X  mpu HATYpaJbHOM N;
OIIpEEIICHUH U CBOMCTBAX KOPHEN cTENeH! N;

CTEMEHSIX C pallMOHAJILHBIMU MTOKA3aTEIsIMU U UX CBOMCTBAX;



OTpeJIe]ICHUN U OCHOBHBIX CBOWCTBaxX apu(MeTH4YecKod mporpeccuu; (opmysie ams
HaXO0XJACHUS CyMMBI €€ HECKOJIBKHX IEPBBIX YWICHOB;

OTIpeJICICHU! M OCHOBHBIX CBOWCTBaX TI'€OMETPHUECKOW Mporpeccuu; (popmyne ams
HaXO0XJACHUS CyMMBbI €€ HECKOJIBKHX IEPBBIX YWICHOB;

dopmyne Ui cyMMbl OECKOHEYHOH TeOMETPUYECKON MPOTPECCHU CO 3HAMEHATeleM,
MEHBUINM I10 MOJYJIIO €AVHUIIBI.

Hcnonp30BaTh CBOWCTBA YMCIOBBIX HEPABEHCTB I PeoOpa30BaHUsl HEPABCHCTB;
JOKa3bIBaTh POCTEUINNE HEPABEHCTBA;

pelaTh JIMHEWHbIE HEPaBEHCTBA,;

CTPOUTH Tpa(UK KBaJAPaTUYHON (PYHKIMH U UCIIOJIb30BaTh €0 IIPU PELICHUH 3a/1a4;
pelarh KBaJipaTHbIE HEPABEHCTBA;

pelaTh paloOHaIbHBIE HEPABEHCTBA METOOM UHTEPBAJIOB;

pelIaTh CUCTEMbl HEPABEHCTB;

crpouts rpabuk GyHKIMHY =X [OpH HATYypaabHOM N H HCIONB30BATH €ro IpH
pEeLIeHNH 3a/1a4;

HaxOJUTh KOPHHU CTEIEHH N,

MCIOJIb30BATh CBOMCTBA KOPHEH CTENEHH N MPH TOKACCTBEHHBIX MTPEOOPa30BAHNUSAX;
HaxOJIUTh 3HAYEHUS CTENEHEHN C pallMOHAJIbHBIMU [IOKA3aTeIIMH;

pemaTh OCHOBHBIC 331a4M Ha apu(METHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUH;
HAaXOJUTh CyMMY OECKOHEYHOW TIeOMETPUYECKONW MPOTPECCHH CO 3HaMEHATENIeM,
MEHBUINM 10 MOJYJIIO €AMHUIIbI;

HAaXOJOUTh PEIICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
HCIOJIb3YIOTCSL MaTEMaTUUECKHUE CPEJICTBA;

CO3/1aBaTh MPOIYKT (pe3yabTaT MPOESKTHOU NEATENBbHOCTH), AJISl U3YYEHUS U OMUCAHUS
KOTOPOT'0 MCHOJb3YIOTCS MaTEMaTHYECKUE CPEICTBA.

9-ii kJ1acc reomeTpus
Y4YeHUK HAy4YuTCH:

Hcnonp30BaTe HpU pPEHIEHUHM MaTeMaTHYeCKHX 3a7ady, UX OOOCHOBAaHHUM M MPOBEpPKE
HaWJICHHOT'O PEIICHMS 3HAaHUE O:

MPU3HAKAX 110001 TPEYrOJIbHUKOB;

TEOpEME O MPONOPLUHUOHAIBHBIX OTPE3KaxX;

CBOWCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;

MIPONOPLMOHAIBHBIX OTPE3KaxX B IPSIMOYTIOJIbHOM TPEYTOJIbHHUKE;

MIPONOPLUOHAIBHBIX OTPE3KaX B KPYre;

TeopeMe 00 OTHOIIEHUH IUIONIa Iel TOJOOHBIX MHOTOYTOJIbHUKOB;

CBOMCTBax IPaBUIBHBIX MHOIOYI'OJIBHUKOB; CBSI3M MEXAY CTOPOHOHM IPaBUIBHOIO
MHOI'OYTOJIbHUKA M PaJiiyCaMH BIMCAHHOTO U ONMCAHHOTO KPYIOB;

OTIpeJIeJIEHUH JUTUHBI OKPYKHOCTHU M (popMyIie /1715 €€ BEIYMCICHMS;

(dbopMyIie IO IPaBUIILHOTO MHOTOYTOJIbHUKA,

OINpeNieNIeHu IUIomaan Kpyra U Qopmyne ans e€ BblUMCICHUS; (opMmyne amis
BBIYMCIICHHS TUIOIIA/IEN YacTeil Kpyra;

IIPaBUJIE HAXOXKIEHUS CYMMBI U Pa3HOCTH BEKTOPOB, IPOU3BEIECHUs BEKTOPA HA CKaJIsD;
CBOMCTBA ITUX OIEpaluil;

OIPEJIETICHUU KOOPAMHAT BEKTOpPA U METOIAaX UX HAXOXKICHMUS;

MpaBWJIe BHIMOJIHEHUH onepaluii Ha/l BEKTOpaMH B KOOpJIMHATHOU (opMme;
OIpeJIeIEHUH CKAJIIPHOTO MPOU3BEICHUSI BEKTOPOB U (OPMYIIE JJISl €T0 HAX0XKICHHS;
CBA3U MEXAY KOOPJIMHATAMH BEKTOPOB M KOOPANMHATAMH TOYEK;

BEKTOPHBIM U KOOPJIAMHATHBIM METOJAX PELICHUs NT€OMETPUUECKUX 3a1ay.

¢dopmynax o0ObEMa OCHOBHBIX MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (uUryp:
napajenenunesa, Kyoa, mapa, HUInHApa, KOHyca.



o [IpumMeHsATH MpU3HAKU OAOOHS TPEYTOIBHUKOB MIPH PELICHUH 3a7ay;

e pelaTrh NPOCTEUIINE 3a4a4N HA TPONOPLUUOHAIBHBIE OTPE3KH;

e pelIaTh NPOCTEUIINE 3a4a41 HA IIPAaBUIILHBIE MHOTOYT'OJIbHUKU;

e  HAXOJUTh JUIMHY OKPYKHOCTH, IUIOLIAb KPyra U €ro 4acTei;

e BBINOJIHATH ONEPALMHU HAJl BEKTOPAMHU B TE€OMETPUIECKON M KOOPAUHATHOH (popme;

e HAXOJUTh CKAISIPHOE NPOU3BEACHUE BEKTOPOB M IMPUMEHATH €ro Uil HaXO0XJICHUS
Pa3JIMYHBIX FEOMETPUYECKUX BEJINYUH;

e pelaTh F€OMETPUUYECKHE 3aa4l BEKTOPHBIM U KOOPJIUHATHBIM METO0M;

e TMPHUMEHATH  TIEOMETPUYECKHE  MPeoOpa3oBaHMs  IUIOCKOCTH  TMPH  PELICHUU
F€OMETPUYECKUX 3a/1a4;

e HaxXxoAuTh OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (Uryp:
napajuienenunesaa, kyoa, mapa, HUIMHApPa, KOHYCa;

e HAXOJUTh pEIICHUS (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIONB3YIOTCA MATEMAaTHYECKUE CPEJICTBA;

e CO3JaBaTh NPOAYKT (pe3yibTaT MPOEKTHON AESTEIbHOCTH), ISl U3YUYEHUS U OIMCAHUS
KOTOPOT'0 MCIOJIB3YIOTCS MAaTEMaTUYECKUE CPENICTBA.

COILEPKAHHUE YYEBHOI'O ITPEIMETA

Apudmernka: 260 yacoB

Harypaabnbie umnciaa. Harypanenbiii psa. [ecsatuunas cucteMa cyuclieHUs. ApudmeTHueckue
JEeWCTBUS C HATYpaJIbHBIMH yrciamu. CBoiicTBa apuMeTHIECKUX JeCTBUH.

Crenenb ¢ HaTYpaJIbHBIM [1OKA3aTEIEM.

UucnoBble BBIpaXEHHUS, 3HAYECHHE YHCIOBOrO BbIpakeHus. I[lopsaok AEHCTBUH B YHCIOBBIX
BBIPKEHUSIX, UCIIOJIb30BaHUE CKOOOK. Perienne TekcToBBIX 3a7au apupMEeTUYECKUMHU CIIOCOOAMHU.

Henutenu u kpatueie. CBOMCTBA U NMPU3HAKHU AenuMocTH. [IpocThie u coctaBHbie uncia. Pa3noxkenue
HaTypaJibHOI'O YMCJIA HA IPOCTbIE MHOXKUTENHU. JleneHne ¢ 0OCTaTKOM.

Jpoou. OObikHOBEHHbIE poOU. OCHOBHOE CBOMCTBO Apodu. CpaBHEHUE OOBIKHOBEHHBIX APOOEH.
Apudmernueckue IeicTBUS ¢ OOBIKHOBEHHBIMH JIpo0siMu. Haxosk/ieHne 4acTu OT LeJIoro U [ENoro mo
€ro 4acTH.

Jlecstuunbie aApodu. CpaBHEHHE NECATHYHBIX Apobel. Apudmernyeckue NeUCTBUS C NECATUIHBIMU
npobsimu. [IpencraBnenue necaTuuHON 1poOU B BUJIE OOBIKHOBEHHOM IpOOM U OOBIKHOBEHHOW B BHJIE
JNECATUYHOM.

[IporeHThl; HaX0KJI€HUE MPOLEHTOB OT BEJIWYMHBI U BEJIWYUHBI MO €€ npoueHTaM. OTHOILEHUE;
BBIPAKEHUE OTHOLLIEHUS B MPOLEHTaxX. [[ponopuus; 0CHOBHOE CBOMCTBO IPONOPLIMH.

Pemenue TekCTOBBIX 3a1a4 apu(PMETHUECKUMHU CIIOCOOaMH.

PanuonanbHbie yuciaa. [lonoxuTenbHple M OTPULATENBHBIE YKCIIA, MOIYJIb 4HCla. MHOXKECTBO
LEJIBIX YUCEI.

m
MHOXECTBO palMOHAIBHBIX YHUCEN;, PALMOHAJIBHOE YMCJIO KaK OTHOLIEHHWE — , Ie M — 1enoe
n

qucio, N - HarypajdbHOe uucio. CpaBHEHHE paIlMOHANBHBIX YHCeNl. Apu(MeTHuecKue IEHCTBUS C
panmoHanbHBIMH unciaamMu. CBoiicTBa apudmeTndeckux AecTBuil. CTENeHb ¢ eTbIM MoKa3aTeIeM.
JelicTBuTebHBIE Yncaa. KBanpaTHbI KOpeHb U3 uncia. KopeHb TpeTheil cTeneHu.

[TonsiTre 00 uppauroHaabHOM yKcie. MppanuoHaabHOCTh Yncia V2 u HECOU3MEPHUMOCTb CTOPOHBI
U IMaroHaiy KBajapara. JlecsaTuynble NpUOIMKEHUS UPPALMOHAIBHBIX YUCETT.

MHOecTBO NEHCTBUTENbHBIX YHCEN; MPEACTaBIEHUE IeHCTBUTEIbHBIX YUCEN B BUAEC OECKOHEUHBIX
JecATUYHBIX ApoOeil. CpaBHEHUE 1eHCTBUTENBHBIX YHCEIL.

Koopmunataas mnpsimas. M3o00pakeHne uyucen TOYKaMH KOOPAWHATHOW mpsMon. YuCIoBbIE
IIPOMEKYTKH.

N3mepenusi, npudanskeHns, oueHKUu. Pasmepsl 00bEKTOB OKpPYKAIOLIEro MHUpa (OT 3JI€MEHTAPHBIX
yacTul 10 BcenenHoil), JUTETbHOCTD MPOLIECCOB B OKPYXKAIOLIEM MUpPE. BrieneHne MHOXUTENS —
crenenu 10 — B 3anucy yuca.



[TpubnmxeHHOoe 3HAYCHUE BEIMYUHBI, TOYHOCTh puOImkenns. OKpyriieHne HaTypajJbHBIX YUCENT U
NECATUYHBIX apo0ei. [Ipukuaka u orieHKa pe3yIbTaTOB BRIYHUCICHUH.

Aureopa:220 yacos

Aaredpanyeckne BbIpaxkeHHsi. bykBeHHbIE BbIpaKeHUS (BBIpAXKEHHUS C NEpeMeHHbIMH). YucnoBoe
3HaueHUEe OYKBEHHOTO BBIpaKeHUS. J[omycTUMBbIe 3HAYCHUS MepeMeHHBIX. [1o/IcTaHOBKA BBIpaXCHHIA
BMecTO nepeMeHHbIX. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUI Ha OCHOBE CBOMCTB aprU(pMETHUECKHUX
neiictBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. TOXAECTBO.

Crenenb C HaTypaJibHbIM IIOKa3aTeleM M €€ CBOMCTBA. OOHOWIEHBI M MHOrowieHbl. CTerneHb
MHorouwieHa. CliokeHue, BbIYUTAHHUE, YMHOXEHUE MHOrowieHOB. DOpMyIibl COKpAIIEHHOTO yMHO-
KEHHS: KBaJpaT CyMMbl M KBaapaT pasHocTtu. Dopmyna pa3HocTu kBaapaToB. IIpeoOpazoBanue
LIEJIOTO BBIPAKEHHUSI B MHOTOWIEH. Pa3iioxkeHne MHOrOWIEHOB HA MHOXUTEIW. MHOTOWIEHBI C OJHOU
nepemeHHol. Kopenb MHOrowieHa. KBagpatHbelil TpeXuieH; pa3ioKEeHUE KBaAPATHOIO TPEXWJIECHA Ha
MHOKHTEIH.

Anrebpandeckas npoOb. OCHOBHOE CBOWMCTBO anreOpanyeckord apoOu. CrokeHHe, BBIUUTAHHE,
YMHOXEHUE, JIeIeHNnEe anredpandeckux apooeii. CTerneHsp ¢ MelbIM IMOKa3aTeeM U €€ CBOMCTBA.

PanmonanbHblie BoIpaKeHUS M X IpeoOpa3zoBaHus. J[okazaTeabCTBO TOXKIECTB.

KBanpataele kopau. CBoOWcTBa apu(METHUYECKUX KBAIPATHBIX KOPHEH M WX MPUMCHCHHE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUI U BHIYHCICHUSIM.

YpaBHenusi. YpaBHenue c¢ oj1Hoil nepeMeHHoi. KopeHb ypaBHeHusa. CBOMCTBA YNCIOBBIX PAaBEHCTB.
PaBHOCHJIBHOCTH ypaBHEHUI.

Jluneiinoe ypaBuenue. KBagparanoe ypaBHenue: popmyiia KOpHEH KBaIpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHMM, CBOIAIUMXCS K JIMHEWHBIM M KBaApaTtHeIM. IIpumepsl peuieHus
YpaBHEHUU TPETbEN U YeTBEPTON cTeneHu. Pemenne 1poOHO-pallMOHaIbHBIX YPaBHEHUH.

VYpaBHeHUE ¢ AByMs NepeMeHHbIMU. JIMHEiHOEe ypaBHEHUE C JIBYMsSl IEPEMEHHBIMH, MPUMEPHI
peLIEeHHs] YPaBHEHUI B LEJIBIX YHCIIAX.

Cucrema ypaBHEHMI ¢ IByMs NEpeMEHHbIMH. PaBHOCHMIBHOCTH cucTeM. CUCTEMBI ABYX JIMHEUHBIX
YpPaBHEHUW C JABYMs IEPEMEHHBIMU; PEIICHUE IOJCTAHOBKOM M CiOKeHueM. [Ipumepnl pemieHus
CUCTEM HEJIMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33729 alNreOpandecKuM CriocoooMm.

JlekapToBbl KOOpAWMHATHI HA IUIOCKOCTH. ['paduueckas WHTEpHpeTanuss YpaBHEHHs C JBYMS
nepeMeHHbIMU. ['paduk JTUHEHHOTO ypaBHEHHS C JBYMs MEPEMEHHBIMU; YIJIIOBOW KOd((HUIMEeHT
MpsIMOM; YCJIOBHE MapalieIbHOCTH MPSAMBIX. ['paduku MPOCTEHINNX HETMHEWHBIX YpPaBHEHHIA:
napabosna, TunepOosia, OKPYKHOCThb. ['paduueckas HHTEpHpeTanus CHCTEM YPaBHEHHH C JABYMsI
IIEPEMEHHBIMU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U MX CBOWCTBA.

HepaBeHcTBo ¢ 0qHOM nepeMeHHON. PaBHOCUIIBHOCTE HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJJHOU
nepemeHHoll. KBaagpaTHbie HepaBeHCcTBAa. CHCTEMbI HEPABEHCTB C OAHON EPEMEHHOM.

Oyukyn:70 yacon

OcHoBHBIC TOHATHSA. 3aBUCUMOCTH MEXIy BenuuumHamu. IlpencraBieHue 3aBHCHMOCTEN
¢dopmynamu. [lonarue pyHkuu.

OO6nacte omnpeaeneHUs M MHOXECTBO 3HaueHMM ¢QyHkuuu. CrocoObl 3amaHus QyHKuuu. I'padux
¢ysakuu. CpoiicTBa QyHKIMH, uX oToOpakeHue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEH,
OTpaKAIOIIUX PeaTbHBIE POLECCHI.

YucnoBble ¢GyHkuuu. QDYHKIHMHM, OMNUCHIBAIONINE NPSIMYI0 H OOpaTHYI MPONOPIUOHATIbHbIE
3aBHCUMOCTH, UX TpauKu U cBOMCTBa. JInHelHass QyHKuus, ee rpaduk u coiictBa. KBajgpatuunas
¢byHkus, ee rpadguk u cBoiictBa. CTeneHHble PYHKIUU C HATYpaJbHBIMHU TOKa3aTeslsMu 2 U 3, ux
rpaduKy 1 CBOMCTBA.

I'paduxn pyrxmmii y = Vx, y = Vx, y = x|

YucnoBpie mocjenoBaTreJbHOCTH. [loHATHME  4YMCIOBOM  IMOCIIENOBATENBHOCTH.  3aJaHUE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyion U (hopmystoit N-ro djeHa.




Apudmernueckas u reoMmerpuyeckas mnporpeccur. Dopmynasl N-ro uyjgeHa apuPMETHYECKOH u
T€OMETPUUYECKON MPOTPEeCcCHid, CYMMBI MEPBBIX N 4jieHOB. M300pakeHne WIeHOB apu(pMeTHIeCKON U
F€OMETPUYECKON MPOrpeECCUil TOUKaMU KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBINA U 3KCIIOHEHLIMAIbHBII
pocT. CI10KHBIE IPOLIEHTHI.

BeposiITHOCTD M cTATHCTHKA:65 YacoB

OnmucarenpHast craructuka. [IpencraBieHue AaHHBIX B BHAE TaONML, AMarpamm, IpaHKoB.
Cayvaiinas m3MeHUMBOCTh. CTaTHCTHYECKHE XAPaKTEPUCTHKH HabOpa MaHHBIX: cpeaHee apudme-
TUYECKOE, Me/IaHa, HauOouiblllee U HauMEHbIlIee 3HaueHus, pa3max. [IpencraBieHue o BHIOOPOUHOM
HCCIIEI0BAHNM.

CayuaiiHble COOBITHSI M BepPOSATHOCTb. [loHATHE O CIly4ailHOM ONBITE W CIIYYaliHOM COOBITHH.
Yacrtora ciny4aiftHOTO cOOBITHsA. CTaTUCTHYECKUH IMOIXOJ K IMOHATHUIO BEPOSITHOCTU. BepostHocTh
IIPOTUBOIOJIOKHBIX COOBITUH. JJocTOBEpHBIE 1 HEBO3MOXHbBIE COOBITHS. PABHOBO3MOKHOCTE COOBITHIA.
Kitaccnueckoe onpeneneHne BEpOSTHOCTH.

KomOunaropuka. Pemenne kKoMOMHATOpHBIX 3azady nepebopom BapuaHToB. KomOuHaTopHOe
npaBuiIo yMHOXKeHH. [lepecTranoBku u pakropuai.

I'eomerpusi:260 yacos

Harasignasi reomerpusi. Harsinaele npeactaBieHus 0 QUIypax Ha IJIOCKOCTH: IMpsiMasi, OTPE30K,
JIy4, Yroji, JOMaHas, MHOTOYIOJIbHHMK, OKPYKHOCTb, Kpyr. UeThIpeXyrojbHUK, IPSIMOYrOJIbHUK,
KBazapaT. TpeyrosbHUK, BUIBl TPEYrojbHUKOB. [lpaBuibHBIE MHOrOyrojbHUKH. I300paxkenue
reomeTpuueckux ¢uryp. B3aumHoe pacnosnoxeHue OBYX MpPSMbIX, BYX OKPY)KHOCTEH, MpSIMOil u
OKPY’KHOCTH.

JlinHa otpeska, JoMaHoH. Ilepumerp MHoroyrosbHHKa. EnuHMIBI H3MepeHus UIMHBL M3mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHON JUIUHBI.

Bunel yrnos. I'pagycHas Mepa yria. MI3smepeHne u mocTpoeHue yriloB ¢ IOMOIIBIO TPaHCIIOPTHPA.

[TonsTre muowmaau GUrypsl; €IMHULBI U3MepeHus iomaau. [lnomans npsiMOyroipHUKA U IJI0LIA/1b
kBagpara. llpubmmkeHHoe H3MepeHue Iulomaned ¢uryp Ha kierdaroil Oymare. PaBHOBenukue
burypsi.

Harnsiaele mnpejacTaBieHHss O MPOCTPAHCTBEHHBIX (urypax: KyO, NapajuieNenune], Ipu3Ma,
nupamyja, map, cdepa, Konyc, muianHap. M3o0paxenne npocrpancTBeHHBIX (uryp. Ilpumepsr ce-
yeHui. MHororpanHuku. [IpaBunbHble MHOTOrpaHHUKH. I[Ipumepbl pa3BepTOK MHOTOTPaHHMKOB,
HWIMH]Ipa U KOHYCA.

[Tonatue o6bema; equHMLBI 00beMa. OOBbeM NPSAMOYTOJILHOTO NapaeNenunena, Kyoa.

[lonsitue o paseHctBe ¢uryp. LleHTpanbHas, oceBas U 3epkanbHas cummeTpuu. M3o0pakeHue
CUMMETPUYHBIX (QUryp.

I'eomerpuueckue ¢urypsl. [Ipsmeie u yrubl. Touka, npsiMasi, I0cKoCTh. OTpe3oK, Jyd. YTOJL.
Bunel yrinos. BeprukaneHele U cMexHbIE yIiibl. buccekrpuca yria.

[TapannensHble W mepecekaroluecss mnpsMble. Ilepnenaukynsphble mnpsimbele. Teopembl 0
MapaJUIEIBHOCTH M NEPIEHIUKYIIPHOCTH MNpsMbIX. [lepneHAuKyasp ¥ HaKIOHHAas K IPSMOM.
CepenuHHBIN EPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBa OMCCEKTPHUCHI yIyla U CEPEAMHHOTO MEPHEeHIUKYIIpa K
OTpE3KY.

TpeyronbHuk. BeicoTa, Meanana, OMcceKkTpHca, CpeiHss JIUHUS TpeyrojibHUKa. PaBHOOeApEHHbIE U
PaBHOCTOPOHHUE TPEYTOJILHUKHU; CBOICTBA M NMPU3HAKU paBHOOEAPEHHOro TpeyrojbHUKa. [Ipu3Haku
paBeHCTBa TpeyrojabHUKOB. HepaBeHCTBO TpeyrosnbHUKa. COOTHOIIEHUS MEKIY CTOPOHAMU U YIJIaMH
TpeyronbHuKa. CymMma yIJIoB TpeyrojipHHKa. BHemHue yrisl TpeyroiapHuka. Teopema ®aneca.
ITonoGue TpeyronbHUkoB. Ilpu3znaku nmomodus TpeyronbHukoB. Teopema [Tudaropa. Cunyc, kocunyc,
TAHI€HC, KOTAHTE€HC OCTPOTO yIJIa MPSIMOYTOJIBHOTO TpeyrojibHHUKa 1 yraoB oT 0 1o 180°; npuBenenue
K OCTpOMYy yriy. PelieHne mnpsMOYroiabHBIX TpEYrojJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DPOPMYIIbI, CBS3BIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC OJIHOTO U TOTO e yIja.
Pemenne TpeyrosbHUKOB: TeOopeMa KOCHHYCOB U TEOpEMAa CHHYCOB. 3aMEuyaTEJIbHBIE TOUYKH
TpPEeYroJbHUKA.




Yetsipexyronpauk. [lapannenorpamm, ero cBoiictBa u npusHaku. IIpsMoyronsHuK, KBajapar, pomo,
WX CBOMCTBA M NpU3HAKU. Tpanenus, CpeIHss JIMHUS TParelyy.

MHuoroyroinsHuK. Bpinyknble MHOroyroiabHukud. CymMma yIrjoB BBIIYKJIOTO MHOTOYTOJIBHMKA.
[IpaBunBHBIE MHOTOYTOJIBHUKHU.

OxpyxHocte u kpyr. Jyra, xopna. Cekrtop, cermeHt. LleHTpanbHbBIA yroyi, BHOUCAHHBIN YroJ;
BEJIMYMHA BIIMCAHHOrO yria. B3anmHoOe pacnosnoxeHue NpsMOl M OKPYXKHOCTH, ABYX OKPYKHOCTEH.
KacarenbHast u cekymas K OKpPYKHOCTH, UX CBOMCTBA. BIMCaHHBIC M ONMCAaHHBIE MHOI'OYI'OJIbHUKHU.
OKpy>XHOCTb, BIHMCAHHas B TPEYrOJbHUK, U OKPYKHOCTb, ONMCAHHas OKOJIO TpeyrojbHuKa. Bru-
CaHHBIC U OIIMCAHHBIE OKPYKHOCTH IPAaBUJIBHOIO MHOIOYTI'OJIbHUKA.

I'eomeTrpuueckue npeodpazoBanusd. [lonstue o paseHctBe ¢uryp. [lonarue o ABMKEHUU: OceBasi U
LEHTpaJIbHAs CUMMETPHHM, MapaUIeNbHbIi TmepeHoc, moBopor. Ilonarme o momobum Quryp u
TOMOTETHH.

Pemenne 3agad Ha BBIYMCIICHHE, JOKA3aTElIbCTBO M IIOCTPOCHHE C HCIIOIb30BAHUEM CBOMCTB
W3y4YEHHBIX QUTyp.

HN3mepenue reomerpuuyecKkux BeJu4uH. J[iMHa oTpe3ka. PaccTosHME OT TOYKM 10 MPSMOM.
Paccrosinue Mexny napasuiesbHbIMU PSMbBIMU.

[IepuMeTp MHOTOYTrOJIBHUKA.

JlnrHa OKpY>KHOCTH, YUCIIO J; JJIMHA JYyTU OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEKIY BEIMYMHONW LEHTPAIBHOIO YIVIA M JUIMHOW IyIH
OKPYKHOCTH.

[Tonatne miomamu twiockux ¢uryp. PaBHOcocTaBineHHbIE W paBHOBenMKHe (urypsl. Ilmomansp
npsMoyrosibHuka. [lmomanu mnapamnenorpamma, TpeyrojbHMKa W Tpaneuuu. llnomaas MHoro-
yrompHuKa. [lmomane kpyra m miomans cexkrtopa. COOTHOIIEHHE MEXIY IUIOMAIsIMU TOJOO0HBIX
dburyp.

Pemrenue 3a1a4 Ha BBIYHMCIICHNE M TOKA3aTEIBCTBO C UCTIOIH30BAHUEM H3YYEHHBIX (POPMYIL.

Koopaunartel. YpaBuenue npsimoii. Koopaunatsl cepeaunbl oTpe3ka. @opmyna pacCTOSTHUS MEXKIY
JBYMS TOUKaMU IUIOCKOCTH. Y pPaBHEHHE OKPYKHOCTH.

BekTopsbl. [[nuna (Monynb) Bektopa. PaBencTBo BekTopoB. Komnmuneapusie BekTopbl. KoopauHathl
BEKTOpa. YMHOKEHHME BEKTOpPAa Ha YHCIO, CyMMa BEKTOpPOB, pa3JIOKEHUE BEKTOpa IO JBYM
HEKOJUIMHEAPHBIM BekTopaM. CKaJsipHOE NPOU3BEIEHUE BEKTOPOB.

Jloruka u MmuoxkectBa:10

TeopeTHuK0-MHOKeCTBEeHHbIE MOHATHSA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHUE MHOMXECTB
MIEPEYUCIIEHUEM IJIEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM. CTaHapTHBIE 0003HAYEHUS YUCIOBBIX
MHOXkecTB. [lycroe MHOXecTBO U ero obosnauenue. [logmuoxectBo. OObeIUHEHNE U NEpeceYEeHUe
MHOXECTB.

NnnrocTpaiust OTHOLIEHUN MEXAY MHOKECTBAMHU € MTOMOIIBIO AuarpaMM Ditiepa — BeHHa.

DuieMeHThl JOoruku. Ompenenenue. AKCMOMBI U TeopeMbl. [lokazaTtenbcTBo. Jloka3zaTeabCcTBO OT
npoTuBHOTO. TeopeMa, oOpatHas gaHHOU. [IpumMep U KOHTpHIpUMeED.

[ToHsiTHE O PaBHOCWIIBHOCTH, CJE€I0OBAaHUH, YIOTPEOJICHUE JJOTUYECKUX CBSA30K eclu ..., MO 8 mom u
MOIbKO 8 MOM Clyyae, TOTUYECKUE CBSI3KH U, UJU.

MareMaTHKa B MCTOPHYECKOM PA3BUTHM:

(Conep:xanue pazzena BBOIUTCS [0 MEpe U3yUEHHsI JPYTUX BOIPOCOB.)

Uctopuss ¢opmupoBaHus TOHATHA YHCIA: HATypajbHbIE 4HCIA, JIpoOH, HEAOCTATOYHOCThH
palMOHANBHBIX 4YHUCEN IS TEOMETPUUYECKUX H3MEpPEeHUH, uppalnuoHaibHble uucia. CTapuHHBIE
cucteMbl 3amucu yucen. Jpoou B BaBumone, Erunte, Pume. OTKpbITHE IECATUYHBIX IpOOEH.
Crapunnble cucteMbl Mep. JlecaTuanbie qpodu u MeTpuyueckas cucreMa mep. [losBienne oTpunaTenb-
HBIX yKcen U Hynsa. JLMarauukuii. JT. Ditnep.

3apoxaenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxxaenne OykBeHHON cumBoiMkH. I1.
®epma, ©. Buer, P. [lexapt. Ucropus Bompoca o HaxoxAeHUH (opMysd KOpHEH anreOpandecKux
ypaBHEHHUH, HEPA3pEUIMMOCTh B pajJMKaliax ypaBHEHUU cTemeHu, Oombiiel yetipex. H. Tapranbs,
JIx. Kapnano, H. X. A6ens, O. lNanya.




N300peTenne MeTofa KOOPAMHAT, IMO3BOJIIONIETO MEPEBOIUTh T€OMETPHUECKUE OOBEKTHI Ha S3BIK
anre6psl. P. Jlexkapt u I1. ®depma. [Ipumepsl pa3auvHBIX CUCTEM KOOPIMHAT Ha TIOCKOCTH.

3anaga Jleonapao Iuzanckoro (®uboHauumn) o kponukax, yncina Gudonauun. 3agada o MaxMaTHOM
JIOCKe.

Hcroku Teopun BEpOATHOCTEH: CTpaxoBoe neno, azaprHele urpel. II. @epma u b. Ilackans. fI.
bepnynnu. A. H. Koiimoropos.

Ot 3emnemepust k reomerpun. [ludarop u ero mkona. @anec. Apxumen. [loctpoenne ¢ MOMOIIBIO
uupKyas v auHerku. [locTpoeHne mpaBHIBHBIX MHOTOYTOJIBHMKOB. Tpucekuus yria. Keagpatypa
Kpyra. YaBoenue kyba. Vctopus uucna . 3onoroe ceuenue. «Hauana» Ekmupa. JI. Diinep. H. U.
Jlo6aueBckuii. icTopus msiToro mocrysnara.

Codusmbl, mapaoKChl.

Pe3eps 55 yacos

KoaudecTBO 4acoB H3y4YaeMoro nmpeamMera B HeJA€JI10 1Mo roaxamM Oﬁy‘leHI/IH

MartemaTuka:
Kuaace 5 6 HTOr0
KonnuecTBO 4acoB B HENETIO 5 6 11
Aareopa:
Kiacc 7 8 9 HTOIO
KonndecTBO 4acoB B HEAEIIO 4 3 3 10
I'eomerpus
Kiacce 7 8 9 UTOrO
KonndecTBO 4acoB B HEAEIIO 2 2 2 6

YyedoHo-MeToAuYECKOE 00ecneueHue:
Jumepamypa ona yuumens:

1. Maremaruka : 6 kiacc : Metonudeckoe nocodue / A.I'. Mepsnsk, B.b. [Tononckuii,
M.C. dxup. — M. : Benrana-I'pad, 2012.

2. Bonosuu M. b. Kak o0ecnieunTh ycBO€HHE MaTeMaTUKU B 6 Kilacce: MeToandeckoe
nocobue/ ITon pemaximeit A.I'. Mopakosuua. - M.: Benrana-I'padd — Mo3zauka-
Cwunres, 2003

3. Munaea C.C. 20 TecToB mo MaTeMaTHKe: 5-6 kimaccel. — M.: M3maTtenbcTBo
«Ox3amen»,2008



10.

11.

Artanacsa JI.C., byry3os B.®., I'mazkoB I0.A., lOnuna N.U. PaGouas teTpans. 7 kiace
/ Aranacsa JI.C., byry3zoB B.®. — M.: IIpocBemenne, 2014

Aranacsn JI.C., byry3zoB B.®., I'mazkoB lO.A., Hekpaco B.b., IOguna WN.N.
Wzyuenune reomerpuu B 7—9 kimaccax. MeToa. peKOMEHIAMM: KH. Juiss yaurens /
Aranacsn JI.C., byry3os B.®., 'nazkoB FO.A.u np. - M.: [Ipocsemienue, 2013
Artanacsn JI.C., byryzoB B.®., Kamomuer C.b., Ilosuax O.I'., KOauna U.A.
I'eomerpus. 7 — 9 xnaccel. YueOHUK Juisi 00IIeoOpa3oBaTENbHBIX YYpEKIACHUN /
Aranacs JI.C., byty3oB B.®., Kagomues C.b. u ap. — M.: [Ipocsemenue, 2013
Byry3oB B.®. Pabouas nporpamma K y4eOHHUKY reoMeTpH sl 7-9 KiiaccoB ATaHacsiHa
JL.C. u np. / Aranacsn JI.C., .byryzoB B.®, Kamomues C.B.u ap., cocraBUTENb
T.A.bypmuctpoBa. — M.: IIpocsemenue, 2008

3uB b.I'., Meiinep B.M. [Iunaktuueckue matepuainsl. 7 kinacc / 3uB b.I'., Meinep B.M.
— M..: TIpocsemienue, 2008

3uB b.I'., Meiinep B.M., baxanckuit A.I'. 3amaun o reomerpuu ais 7—11 kmacco /
3uB b.I'., Meitnep B.M., baxanckuii A.I'. — M.: [IpocBemenue, 2009

Nuenckas M.A. CaMoCTOsITeIbHBIE W KOHTPOJIbHBIE paboThl. 7 — 9 kmacc / Muenckas
M.A.—-M.: 2012

Mumenko T.M., baunkoB A.Jl. Temarmueckme TecThl. 7 kiacc / Mumenko T.M.,
bmunkoB A Jl.. — M.: IIpocBemnienue, 2008

Jlumepamypa 013 yuenuka:

1[OP:

. unaktrueckure Marepuaisl o matematuke 6 kinace / A.C.Uecnokon, K.M.Hemkos,

2.

3.

«[Ipocsemienue» 2012r.
Matemaruka 6 kinacc. CamocTosTenbHbIe U KOHTPOJIbHBIE paboTsl /A.W.Epiiiosa,
B.B.I'ono6opoasko «Mnekca»2012r.

Anrebpa. I'eomerpus. CamocTosTeNbHBIE U KOHTPOJbHBIE PabOTHI 7 Kiacc.

/A.N.Epmosa,

B.B.I'ono6opoasko «Mnekca»2012r.

4.AnreOpa. T'eomerpus. CamocTosiTeNIbHBIE M KOHTPOJIbHBIE pabOThl &8 Kiacc.
/A .N.Epuosa,

5. .

B.B.I'ono6opoasko «Mnekca»2012r.
Anrebpa. I'eomerpus. CaMocTOsITENbHBIE M KOHTPOJBHBIE PabOTHI 9 Kiacc.

/A.N.EpmoBa, B.B.I'ono6oponbko «Mnekca»n2015r

Kupunn u Megpooui

Hnmepuem pecypcoi:

http://muHobpHayku.pd/

http://www.prosv.ru/

http://www.uchportal.ru/

http://festival.1september.ru/

http://mat.1september.ru/
http://metodisty.ru/m/groups/files/matematika v_shkole?cat=32
http://www.metaschool.ru/
http://www.igraza.ru/page-1-1-20.html
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http://минобрнауки.рф/
http://www.prosv.ru/
http://www.uchportal.ru/
http://festival.1september.ru/
http://mat.1september.ru/
http://metodisty.ru/m/groups/files/matematika_v_shkole?cat=32
http://www.metaschool.ru/
http://www.igraza.ru/page-1-1-20.html




