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Ilnanupyembie pe3yJibTaThl
O0CBOCHHS y4eOHOro
npeaMeTa MaTeMaTHKA

N3yuyenne MareMaTMKH B OCHOBHOM IIKOJIE JTAET  BO3MOXKHOCTh
00y4JaromumMcs JOCTUYb CICIYIOIIUX PE3YIbTATOB PA3BUTHUS:

B JIMYHOCTHOM HaIllpaBJICHHUM:

1) yMeHHe SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIIM B YCTHOH U
MACBMEHHOM pPEYM, MOHMMAaTh CMBICI IIOCTABJICHHOW 3aJayd, BBICTPAUBATH
apryMEHTALUIO, IPUBOJAUTH PUMEPHI U KOHTPIIPUMEPHIL;

2) KPUTUYHOCTh  MBINUICHUS, YMCHHE  pPAcClO3HAaBaTh  JIOTUYCCKH
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (aKTa;

3) mpenacTaBicHHE O MaTeMaTHYECKOW HayKe Kak cdepe 4YeloBeYeCcKOn
NeSTeNbHOCTH, 00 JTamax ee pa3BUTUs, O €€ 3HAYUMOCTH Jis Pa3BUTUA
[IUBWIN3AIIUH;

4) KpeaTWBHOCTb MBIIUICHUSA, WHHUIIMATHBA, HAXOJYHUBOCTb, AKTHBHOCTH
P PEIICHUN MaTEMaTUYECKUX 3a]1ay;

5) yMeHHe  KOHTPOJIMPOBaTh  MpoIecC W pe3yiabTaT  y4eOHOU
MaTeMaTHYECKOM JAeSTEITbHOCTH;

6) cnocoOHOCTP K SMOIMOHATBLHOMY BOCIPHUSITHIO MATEMAaTHYECKHUX
00BEKTOB, 3aJ1a4, PEIICHUMN, PACCYKIACHHUI;

7) BOCHHTaHHE POCCHUHCKOMN I'pa)TaHCKOH HIACHTHYHOCTH: MATPHOTH3MA,
yBakeHUs K OTe4ecTBy, OCO3HAHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOUN HAYKH;

8) OTBETCTBEHHOEC OTHOIIECHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
0o0ydJaromuxcs K caMOpPa3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMHM K
00Yy4YECHHIO ¥ TIO3HAHHUIO;

9)  0CO3HAaHHBIA BBHIOOP M IMOCTPOCHHME IAJbHEHIICH HWHIWBUIAYyaabHOU
TpacKTOpuu oOpa3oBaHUs Ha Oa3e OPHEHTUPOBKH B MHpe TMpodeccuil u
npodecCUOHATBHBIX TPEANOYTCHU C Y4ETOM YCTOWYUBBIX ITO3HABATEIIBHBIX
MHTEPECOB, a TaKXe Ha OCHOBE (hOPMHPOBAHUS yBAKHUTEIBHOTO OTHOIIEHUS K
TPY/Y, PA3BUTHE ONBITA YIACTHSI B COIIMATIEHO 3HAYUMOM TPY/IC;

10) yMeHHWe KOHTPOJUPOBATH TMpPOIECC M pe3yabTaT YYeOHOW U
MaTeMaTUYECKOH eI TeIIbHOCTH;

11) KPUTHYHOCTH MBINUICHUS, WHUIMATHBA, HAXOIIUBOCTH, AaKTHBHOCTH
MIPY PEIICHUU T€OMETPHUUECKUX 3a/1a4;

B MeTanpeAMeTHOM HANPABJIEHUU:

1) mepBOHAYaNbHBIC MPEICTABICHUS 00 HICAX M O METOJAaX MATEMAaTHUKH
KaKk 00 YHHUBEpPCATbHOM SI3bIKE HAYKH M TEXHUKH, O CPEACTBE MOJCITHPOBAHUS
SIBIICHUU

U TPOIIECCOB;

2) yMCHHE BHWJIECTh MaTEeMaTHYCCKYIO 3a7ady B KOHTEKCTE MPOOJIeMHON

CUTYaIlU! B IPYTUX NUCIHUILINHAX, B OKPYKAIOMIEH KU3HU;

3) yMmMeHHME HaxOQuUTh B  pa3IMYHBIX HCTOYHHKAX HWH(POPMAIIHIO,
HEOOXOJUMYIO ISl PEIICHUSI MaTeMaTHYECKUX MpOoOIeM, U MPEJICTABISITh €€ B
MOHSATHOM opMe; MPUHUMATH PEIICHUE B YCIOBUSIX HEMOJHOW U M30BITOYHOM,



TOYHOM U BEPOSTHOCTHON MH(POPMALINH;

4) yMeHHE TIOHMMaTh ¥ HCIIOJNb30BaTh MaTEMaTHYECKUE CpEJICTBa
HaIIAIHOCTH (TpauKH, JuarpaMMbl, TaOJIUIbI, CXEMBI U Jp.) Ul WILTIOCTPALUH,
MHTEPIPETALNU, apPTYMEHTALUU;

5) yMeHue BBIIBUTATH THIIOTE3bl NPU PEIICHHH Y4YeOHBIX 3a1ad M
MOHUMATh HEOOXOIUMOCTh UX MPOBEPKU;

6) yMeHue TPUMEHITh HMHIYKTHBHBIE W  JCAYKTUBHBIC  CIIOCOOBI
paccyKIeHUH, BUAETh Pa3INYHbIE CTPATErUU PELICHUS 3a1adY;

7) TIOHMMaHHE CYNIHOCTH aJrOPUTMHYCCKUX NPEANHUCAHUA U yMEHUE
NENCTBOBATH B COOTBETCTBUU C NIPEAJIOAKEHHBIM AJITOPUTMOM;

8) yMeHHe CaMOCTOSATENbHO CTAaBUTh ILIEJIM, BBIOMpPAaTh W CO3/1aBaTh
QITOPUTMBI JJI PEIICHUs] YYEOHBIX MaTeMaTHYECKUX MPoOIIeM;

9) yMecHHE TUIAaHUPOBATH M OCYIIECTBIIAThH JIEATCILHOCTh, HAPABICHHYIO
Ha pEILIEHUE 3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa;

10) YMEHHE CaMOCTOSATENIbHO ONPENENATh IeJU CBOEro oOyueHus,
CTaBUTb U

dbopmynupoBaTh s ceOsi HOBBIC 3ajlaud B ydeOe, pa3BUBAaTb MOTHBBI U
WHTEPEChl CBOECH MO3HABATEIbHON JIESITEIbHOCTH;

11) yMeHHE COOTHOCHTH CBOU JICHCTBHS C IUITAHUPYSMBIMHU pe3yJIbTaTaMH,
OCYILIECTBIAThL KOHTPOJIb CBOEH JIESATEIBHOCTH B TMPOILECCE JAOCTHKEHUS
pe3yibTaTa, OnpeeaTh CIIOCOObl JEHCTBUN B paMKax MPEIIOKEHHBIX YCIOBUN
U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUSI B COOTBETCTBUHM C
U3MEHSIOIIECHCSA CUTYAIUEH;

12) ymeHHe ONpeeIATh MOHATHUS, CO3/IaBaTh 00OOIICHNUS, YCTAaHABIUBATh
aHAJOTUH, KIACCU(DUIIMPOBATh, CAMOCTOSTENLHO BBIOMpPATh OCHOBAaHUS W
KPUTEPUH JIJIsl KITacCUUKAIUY;

13) YCTAaHABIMBATh IPUYMHHO-CIICJICTBEHHBIE  CBA3WU, IPOBOJAUTH
JI0Ka3aTeNbHOE PACCYKICHUE, YMO3AKIIOUCHHE (MHIYKTUBHOE, NEAYKTUBHOE H
110 aHAJIOTUH) U JeNaTh BEIBOJBI,

14) yMeHHe WILTIOCTPUPOBATH U3ydUCHHBIC MOHATHS U CBOMCTBA (uryp,
OIPOBEPraTh HEBEPHBIC YTBEPKACHUSI;

15)  KOMNETeHTHOCTh B 0O0JACTH HMCIIOJIb30BaHHSI HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

16) nepBoHaYaIbHBIC TPEACTABICHUS 00 HISAX M O METOJAaX I'COMETPHH
Kak 00 YHHUBEpPCaTbHOM S3bIKE HAYKU M TEXHUKH, O CPEJCTBE MOJCITUPOBAHUS
SIBIICHUI
u IPOLIECCOB;
17) yMmeHHE BHIETh F€OMETPHYECKYIO 3aJlady B KOHTEKCTE MPOOJIEMHOM
CUTYyalluu B IPYTUX JUCLUUIUIMHAX, B OKPY’KaIOIIEH )KU3HHU;

18) ymeHHWe HaxOAUTh B PAJMUYHBIX HMCTOYHHKAX WH(POPMAIIHIO,
HEOOXOIUMYIO JUIsl pelIeHUs] MaTeMaTHYeCKUX MPOoOIeM, W MPEACTABISATh ¢ B
MOHATHOM (opMe, TMNPUHUMATH PEIIEHUE B YCIOBUAX HEMOJIHOW WU
M30BITOYHOM, TOYHOUM WIJIM BEPOSITHOCTHOM MH(pOpMaLIUH;

19) yMeHWe IMOHUMATh M KCIOJIb30BaTh MAaTEMaTHYECKHE CpEACTBA
HarjJsHOCTH (YepTeXH, TaONMII, CXEMbl MW JAp.) IS HWUTIOCTPAINH,
WHTEPNpETAIUH, apTYMEHTAIIUH;



20) yMeHHE BBIIBUTATH THIIOTE3bl MPHU PEIICHUH 33/Ja4d W TTOHHMATh
HEO0OXOJIUMOCTh UX MPOBEPKU;

BpinyckHuk HayduTcas B 5-6 Kiaaccax (isi HMCHOJb30BAHUSL B
NMOBCEIHEBHOI KM3HM W  o0ecrmeYyeHUS BO3MOKHOCTH  YCHEIIHOI0
NPOI0JIKEeHHsI 00pa30BaHus HA 02a30BOM YPOBHe)

DJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKU:

.OﬂepI/IpOBaTB Ha 0a30BOM YPOBHC TOHATUAMU. MHOXKCCTBO, 3JICMCHT
MHOKCCTBA, ITIOAMHOXKCCTBO, IPUHAIJICKHOCTD,

€34/1aBaTh MHOXXCCTBA MICPCUYNUCIICHUCM UX 3JICMCHTOB,

® HAXOOUTh TICPECCCUCHUC, O6’[>€I[I/IH€HI/I€, IIOAMHOXCCTBO B HpOCTGfIIHHX
CUTyalusx.

B noecedneenoii scusnu u npu uzyueHuu opyux npeomemos:
® Pacrno3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS
Yuciaa.

eOnepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSMHU: HATYpaJIbHOE YHCIIO,
IIEeJI0€ YHCIIO, OOBIKHOBEHHAs JAPOOb, JECATUYHAs JIPOoOb, CMEIIaHHOE YHCIIO,
palroHaIbHOE YHUCIIO;

® 1ICTI0JIb30BAaTh CBOMCTBA YMCEJ M MpaBUJia JEUCTBUM MPHU BBIOJIHEHUU
BBIUMCJICHUM;

® 1ICTI0JIB30BAaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJTHEHUHU
BBIYHMCIICHUHN W PEIICHUN HECIIOKHBIX 3a/1a4,

® BBLIMOJIHATh OKPYIVICHWE pPallMOHAIBHBIX YHCEI B COOTBETCTBUU C
paBUIAMU;

® CpPaBHUBATH palldOHAIBHBIC YUCIIA.

B noeceoneenoil scusnu u npu uzyueHuu Opy2ux npeomemos:

®OIICHUBATh PE3YJIbTAThl BBIYUCICHUN TIPU PEIICHUU MPAKTUUYECKUX
3ajad4;

® BBLINIOJTHATH CPABHEHUE YMCEI B PEAIbHBIX CUTYAIUSIX;

® COCTABJISITh YMCJIOBBIE BBIPAXKEHUS MPU PEIICHUU NMPAKTUYECKUX 3a]a4 U
3a/1a49 U3 APYTUX YICOHBIX MMPEIMETOB

YpaBHeHUs1 1 HEPABEHCTBA.
eOnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHUAMHU: PABEHCTBO, YHMCIOBOE

PaBEHCTBO, YpPaBHEHHE, NPOBEPATH CIPABEIJIMBOCTh YHCIOBBIX PABEHCTB U
HEPABEHCTB,;

CraTncTHKAa M TeOpHsi BEPOSITHOCTE.
e[IpencraBnsaTh JaHHBIC B BUJI€ TAOJIHII, JUArpaMM, rpa(uKoB;
eyyTaTh MHMOPMAIMIO, TPEACTABICHHYIO B BHUJIE€ TAaOJIUIIbI, JTUATPAMMEI,
rpaduka.
TekcTOBBIC 321a4M.

ePemiath HECIOXHBIE CIOKETHBIE 3aJauyd pa3HbIX THUIOB Ha BCE
apupMeTHIeCKue JeUCTBUS;



® CTPOUTH CXEMAaTUYECKUM YEPTEX WM JPYryI0 KpPaTKyro 3amuch (Tadiuna,
CXEMa, PUCYHOK) KaK MOJEJIb TEKCTa 3a/Ja4ul, B KOTOPOM JaHbl 3HAYEHUS TPOIKHU
B3aMMOCBSI3aHHBIX BEJIMUUH, C b0 IOUCKA PEIICHU 3a1a4u;

® OCYILIECTBIIATH CIIOCOO MOUCKA PEIICHUs 3a1a4, B KOTOPOM PacCyKIEeHUE

CTPOHUTCSA OT YCJOBHSI K TPEeOOBaHHIO, MPU IMOWCKE pPEUICHHs 3ajad, WIH OT
TpeOOBaHUA K YCIOBUIO;

® COCTAaBJIATH IUIAH MPOIECCA PEIICHUS 3a/1a4H;

® BBIJICIIATh ATAIbl PEIICHUS 3aa4K;

® UHTEPIIPETUPOBATh BBIYMCIUTEIIBHBIE PE3YJIBTATHI B 3aj/1au€, UCCIEI0BATh
MOJIyYCHHOE PEIICHUE 3a/1a4H;

®3HATh pa3lInune CKOPOCTEH OO0BEKTa B CTOSYEH BOJIC, MPOTUB TCUCHUS U
10 TEYEHUIO PEKHU;

epelaTh 3aJ1a4d Ha HAXO0KJAEHUE YaCTH YUCJIA U YHCJIA TI0 €r0 YacTH;

epeliaTh 3aJa4M pa3HbIX TUIOB (Ha paboOTy, HAa MOKYIKH, HA JBUXKEHUE),

CBSI3BIBAIOIINX TPU BEJIMYMUHBI, BBIACISATh 3TH BEJIUYMHBI U OTHOIIEHUS MEXITY
HHUMU;

® HAXOJUTh MPOLIEHT OT YMCJa, YUCIO MO MPOILEHTY OT HEro, HaXOJUTh
MPOIEHTHOE CHUYKEHUE WJIU MPOLECHTHOE MOBBIIICHUE BEIMYUHBI;

e pelIaTh HECIOKHBIE JJOTUUECKUE 3a1a4l METOJIOM PACCYKICHUM.

B noeceonegnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

®BBIIBUT'aTh THIOTE3bl O BO3MOXXHBIX MPEAEIbHBIX 3HAYEHUSX YUCIOBOTO

OTBETA 3a/1a4 (J€JaTh IPUKUJIKY)
I'eomeTpuuyeckue purypsbl.
e OnepupoBaTh Ha 6A30BOM YpOBHE MOHATUSIMU: (UTypa HA TUIOCKOCTHU
U TEJO0 B MPOCTPAHCTBE, TOYKA, OTPE30K, IpsiMas, JIyd, JOMaHas, yrodi,

MHOT'OYTOJIbHUK, TPEYTOJBbHUK U YETBIPEXYTOJIBHUK, PSIMOYTOJBHUK U KBaJpar,
OKPYXHOCTb U KPYT, IPSIMOYTOJILHBIN MapajieNenumnes, Kyo, map.

B noeceonesnoii scuznu u npu uzyuenuu opyzux npeomemos:
e perIaTh MPAKTUYECKHUE 33/1a4d ¢ MPUMEHEHUEM MPOCTEUIINX CBOHCTB
duryp.
N3mepeHusi M BbIYUCTEHUS.
® BBITIOJIHATh U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMYUH YTJIOB, C TTOMOIIBIO
WHCTPYMEHTOB JIJI1 U3BMEPEHUM IJIUH U YTJIOB;
® BLIUUCIISTH TIOIIAN MPSIMOYTOJIbHUKOB.
B  noeceomesenoii scuznu u npu uzyuenuu opy2ux npeomemaoas:
®BLIUMCIIATH, PACCTOSSHUS HAa MECTHOCTHM B CTaHAAPTHBIX CHUTYaIUsX,
TJTOIIAIN MPSIMOYTOJIBHUKOB
IMocTpoenus.
e 300paxaTh n3ydaeMbIe IIIOCKHE GUTYPHI 1 00BEMHBIC TEJIa OT PYKH
U C IMOMOIIBIO TUHEHKHU U IIUPKYJISL.
B NOBCEOHEBHOIU HCUZHU U NPU U3YYEHUU OPY2UX NPEOMEM08:
® BBITIOJIHATh TMPOCTEUIINE TTOCTPOCHHUS HAa MECTHOCTH, HEOOXOJIHMMBIC B
pearbHOM KU3HHU
HMcTopusi MaTeMaTHKH.

® OIIMCBIBATb OTACIIBHBIC BBIAAIOINIMUCCA PC3YyJIbTAaThbl, IIOJIYUYCHHBIC B XOIC



Pa3BUTHUA MATCMATUKN KaK HAYKHU,

®3HATh INPUMEPHl MATEMaTUYECKUX OTKPBITUM M UX aBTOPOB, B CBS3U C
OTEYECTBEHHOM U BCEMUPHOU UCTOPUEH

BeinyckHuk HayuyuTes B 7-9 Kiaaccax (s HMCHOJb30BAHHUA B
NMOBCeJIHEBHON KU3HM UM  ol0ecrne4eHUs] BO3MOKHOCTH  YCHEIIHOIO
NPOJOJIZKeHHsI 00pa3oBaHusl HA 02a30BOM yPOBHe).

DJieMeHTbI TEOPMU MHOKECTB U MaTeMATH4eCKOM JIOTUKH:

eOnepupoBaTh Ha 0a30BOM YPOBHE TMOHSITUSMH: MHOXECTBO, DJIEMEHT
MHOK€CTBA, MOJIMHOKECTBO, MPUHAJICHKHOCTD;

€3a/1aBaTh MHOXXCCTBA MICPCUUCIICHUCM UX 3JICMCHTOB,

OHAXOIUTh IICPCCCUCHUC, 06T>€I[I/IH€HI/I€, IIOAMHOXCCTBO B HpOCTCﬁ]lIHX
CUTyalusx.

B noeceonesnoit scuznu u npu uzyuenuu opyzux npeomemoes:
®IICIIOJIB30BaTh TpaUUeCKoe NPEJACTABICHUE MHOXKECTB JJISi OIMCAHHS
peabHbIX TPOILIECCOB W SIBJICHUMW, MPU pEHIEHUH 3ajad JIPYrux ydeOHBIX
PEIMETOB
Yuciaa.
eOnepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSMHU: HATYpaJIbHOE YHCIIO,

IIEJI0€ YUCIIO, OOBIKHOBEHHAs JpPOOb, JAECATUYHAs NPOoOb, CMEIIAaHHOE YHUCIIO,
panMoHaIbHOE YHCI0, apu(PMETHUECKHI KBaIpaTHBIA KOPEHB;

® 1ICTI0JIb30BaTh CBOMCTBA YMCEJ WU MpaBUJIa JEUCTBUM MPHU BBITOJIHEHUU
BBIUMCJICHUM;

® 1ICTI0JIB30BAaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJTHEHUU
BBIYHMCIICHUHN W PEIICHUY HECIIOKHBIX 3a/1a4,

® BBLIMOJIHATh OKPYIVICHHWE pAllMOHAIBHBIX YHCET B COOTBETCTBUU C
paBUIAMU;

® OIICHMBATh 3HAYCHNE KBAIPATHOTO KOPHS U3 MOJ0KHUTEIBHOIO IIEJI0TO

4yucha;

® pacro3HaBaTh pallMOHAIBHBIC U UPPALIMOHAJIBHBIC YHUCIIA;

® CpaBHUBATh YHUCIIA.

B noeceonesnoii stcuznu u npu uzyuenuu opyzux npeomemoes:

® OIICHUBATh PE3YJIbTAThl BBIYMCICHUM MPHU PEIICHUM MPAKTHUYECKUX

3aja4;

® BBITTOJIHATH CPABHEHHE YHUCEN B PEAJIbHBIX CUTYyaIUsX;

® COCTaBJISITh YMCJIOBBIEC BBIPAKEHUS MPU PEUICHUH MPAKTUYECKUX 3aj1ad U
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB

ToxkaecTBeHHBbIE IPEe00Pa30OBaHUI.
¢ BEITIOTHATE HECTOXKHBIC TpeoOpa3oBaHUs I BBIYUCICHHS 3HAYCHUU

YHCJIOBBIX BBIpEDKGHPIfI, coacpKamux CTCIICHU C HATYpPaJIbHBIM IIOKA3aTCJICM,
CTCIICHHU C LCJIBIM OTPHUIATCIIbHBIM IIOKA3aTCIICM,

® BBITIOJTHSTh HECJIOKHBIE TTPEe0O0pa30BaHUsI 11X BEIPAYKEHUI: paCKPhIBATh
CKOOKH, MMPUBOUTH MOJOOHBIE CllaraeMbIe;

® 1ICII0JIB30BaTh (DOPMYIJIBI COKPAIIEHHOTO YMHOXKEHHs (KBajpaT CYMMHBI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJPATOB) IS YIPOILICHHUS BbIYUCICHUN



3HAYEHUU BBIPAKCHUM;

® BLITNIOJIHATH HECIOKHBIE IPE0Opa3oBaHusl APOOHO-TUMHEHHBIX BBIPAKEHUM.
B noeceonesnoii scusnu u npu usyuenuu Opy2ux npeomemos:

¢ [IOHMMAaTh CMBICJI YUCJIA, 3alIMCAHHOTO B CTAHIAPTHOM BU/JIE;

e OIepupoBaTh HA 0a30BOM YpPOBHE MOHITHEM «CTAaHIAAPTHAsI 3alUCh

YuCia»

YpaBHeHUsS ¥ HEPABEHCTBA

eOnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSMHU: PABEHCTBO, YHUCIOBOE
PAaBEHCTBO, YpPaBHEHUE, KOPEHb YPABHEHHUs, DELICHUE YPaBHEHMs, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

® [IPOBEPSTH CHPABEIITUBOCTH YHCIOBbIX PABEHCTB U HEPABEHCTB;

epeniaTh JUHEIHbIE HEPABEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJSAIIUECS
K JJUHEHHBIM;

epeniaTh CUCTEMbl HECIOKHBIX TUHEHHBIX YpaBHEHUH, HEPABEHCTB;

®IIPOBEPATH, SBISAETCA JHM JAHHOE YHUCJIO pEUICHUEM YpaBHEHUS
(HepaBeHCTBA);

epemiaTh KBaJpaTHbIe YpaBHEHUS! OJTHUM U3 CIIOCOOOB;

e11300paxkaTh pEUICHUS] HEPABEHCTB U UX CHUCTEM Ha YMCJIOBOMU MPSIMOIA.

B noeceoneenoit sicusnu u npu uzyuenuu opy2ux npeomemoas:

®COCTaBIIATh M peElIaTh JIMHEWHBbIE YpPaBHEHUS IMpPU PEIICHUU 3ajad,
BO3HUKAIOUIUX B IPYTUX YYEOHBIX MpeIMeTax

DyHKINH.

® HaXOAUTh 3HAaYeHUE (HYHKIUHU 0 33JaHHOMY 3HAUYCHUIO apTyMEHTa;

O HAaXOOUTh 3HAYCHHUC aApryMCHTA II0 3aJaHHOMY 3HAYCHHIO q)YHKLII/II/I B
HCCJIOKHBIX CUTYAalIUAX,

¢ OIIPCACIATh ITOJIOKCHHUC TOYKH IIO ee KOOpAHHAaTaM, KOOPAWHATBI TOYKHU
TI0 €¢ IMOJIOKSHHUIO Ha IINTIOCKOCTH,

o110 rpadUKy HaXOAUTh OO0JACTh OIPEICICHHS, MHOXKECTBO 3HAUYCHMHI,
HyTU (YHKIAUA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKU BO3pACTAHUS U
yObIBaHMsI, HAMOOJIbIIIEEe ¥ HAUMEHbIIIEe 3HAaUeHUE (PYHKITHNH;

® CTpOUTh TpaduK IMHEHHON QYHKIINH;

® IIPOBEPSTH, SIBISICTCS JIU JTAaHHBIN Tpaduk rpadukoM 3a7aHHOW (HYHKIIUU
(TMHEeNHOM, KBaIpaTUYHON, 0OpATHON MPOTIOPIIUMOHATIBHOCTH);

®TIPUMEPHO OMNPENEATh KOOPJAWHATHI TOUYKH TepecedeHust TpadukoB
b yHKIMI;

eOomeprupoBaTh Ha 0a30BOM YPOBHE TOHSTHSIMH: IOCIIEIOBATEIHHOCTD,
apudMeTHIecKast MPOrpeccHsi, reoMeTpuIecKasi IPOrpecCus;

epemiaTh 3a7a4l Ha MPOTPECCUU, B KOTOPBIX OTBET MOKET ObITh MOJIYYEH
HEIMOCPEICTBEHHBIM TO/ICYETOM 0€3 MpUMEHEHHSI (POPMYIL.

B noeceonesnoii scuznu u npu uzyuenuu opyux npeomemaoes:

®ICTIOJIb30BaTh T'paUKU peabHBIX MPOLIECCOB M 3aBUCUMOCTEH JUIst
OMpeieNIeHUs] UX CBOMCTB (HAMOOJbIINE U HAMMEHBIIINE 3HAUYCHHUS], IPOMEKYTKH
BO3pacTaHusi U YObIBaHMS, OOJIACTH TIOJIOKHUTEIBHBIX M OTPUILIATEIBHBIX
3HA4YEeHUH U T.11.);



®ICII0JIH30BaTh CBOMCTBA JIMHEHHOW (PYHKUMU U €€ IpaduK MpU pPEIICHUH
3a/1a4y U3 Apyrux y4eOHbIX MPEAMETOB

CraTucTiKa M Teopusi BEPOATHOCTEM.
e IMeTh IIpe/ICTaBICHUE O CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aliHOTO COOBITHSI, KOMOMHATOPHBIX 3aj/1auax;

epemiaTh NPOCTEHIIME KOMOWHATOPHBIE 3aJadyd METOJOM TMPSMOTO |
OpraHHU30BaHHOTO Mepedopa;

® [IPE/ICTABIIATD JaHHBIE B BUIE TAOJHUII, AUArpaMM, TpaduKoB;

euyTaTh MH(OPMAILINIO, TIPEICTABICHHYIO B BHJE TaOJHIBI, AUArpamMMbl,
rpaduxa;

® OIIpPE/ICTISITh OCHOBHBIE CTATUCTUYECKHE XapAaKTEPUCTUKH YHCIOBBIX

HaOOpOB;

® OLICHUBATH BEPOSTHOCTH COOBITHS B MMPOCTEUIITNX CITYYasIX;

®IMETh MPEACTABICHUE O POJIM 3aKOHA OOJBIINX YHCET B MaCCOBBIX
SIBIICHUSX.

B noeceonesnoii srcusnu u npu uzyuenuu opyzux npeomemos:
® OLIEHUBAThH KOJIMYECTBO BO3MOYKHBIX BAPUAHTOB METOJIOM Iepedopa;

®IMETh MPEACTABICHUE O POJIM TMPAKTUYECKHU JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

¢ CpaBHUBATH OCHOBHBLIC CTATUCTHUUYCCKHUC XAPAKTCPUCTUKH, ITOJIYUYCHHBLIC B
Imponeccc pCIICHUA HpI/IKJIaIlHOI;'I 3aa4u, U3YUCHHA PCAJILHOI'O ABJICHHA,

® OIICHUBATh BEPOSITHOCTh PEATBHBIX COOBITUM M SIBICHUH B HECIIOKHBIX
CUTYyalUsIX
TexkcToBbIE 3a1a4M.

ePemrath HECIOXHBIC CIOKETHBIC 3aJadyd  pa3HbIX THIIOB Ha BCE
apupMeTHICCKHEe JEeHCTBUS;

® CTPOUTH CXEMAaTUUYECKUM YEPTEK WIH APYTYIO KPaTKYIO 3amuch (Tabnuia,
CXeMa, PUCYHOK) KaK MOJEJIb TEKCTa 3a/1a4uM, B KOTOPOM J1aHbl 3HAYEHUS TPOUKHU
B3aMMOCBSI3aHHBIX BEJIMYNMH, C LIEJIbIO TIONCKA PEILIECHUS 3a/1a4uu;

® OCYIIECTBIISITH CITOCOO MOMCKA PEIICHUs 3a7]a4H, B KOTOPOM PaCCyKIIEHUE
CTPOUTCS OT yCIOBUSA K TpeOOBaHUIO, MPHU TIOUCKE DEMICHUS 3a7ad, WA OT
TpeOOBaHUA K YCIOBUIO;

® COCTaBIIATH IJIAH TIPOIECCa PEIICHUS 3a0a49H;

® BHIJICIISAT ATAIlbl PEUICHUS 33/1a4H;

¢ MHTCPIIPCTUPOBATh BBIYHUCINTCIILHBIC PE3YJIbTAThI B 3a/1a4C, UCCIICAOBATb
IIOJTYUYCHHOC PCIICHUC 3ada4u,

®3HATh PA3INYUE CKOPOCTE 0OBEKTA B CTOSAUEH BOJIE, MPOTUB TEUCHUS

UIIO TEUYCHUIO PEKH;

epemaTh 3aJ1a4d Ha HaXO0KJAEHNE YaCTH YUCJIA U YHCIIA IO €T0 YacTH;
epemiaTh 3a7a4d Pa3HBIX TUTOB (Ha paboTy, HA MOKYIKH, HAa JIBUKCHHE),

CBSI3BIBAIOIIMX TPU BEJIIMYUHBI, BBIACIATh 3TH BEJIMYMHBI U OTHOIICHUS MEXIY
HHUMU;

® HAXOAUTH IIPOLHCHT OT 4YHCJd, YHUCJIO IIO IIPOOCHTY OT HETO, HAXOJAHTDH
IMPOLCHTHOC CHMKCHHC WJIN IIPOLNCHTHOC ITOBBIIICHUC BCJIMYWHBI,

o pCIIaTh HCCJIIOKHBIC JIOTMYCCKHEC 3a1a4 MCTOJ0M paCCY)KI[eHHI;'I.



®  NO6CEOHEEHOU JHCUSHU U HNPU  USYYEHUU OpYZUX NPEeOMEmOos:
BBIJIBUT'ATh TUIIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYEHUAX YHCIOBOIO OTBETA
3a/1a4yy (enaTh IPUKUAKY)
I'eomerpuyeckue purypsbl.

¢ OnieprupoBaTh Ha 0a30BOM YpOBHE MOHATUSMH T€OMETPUUECKUX

uryp;

e U3BJICKaTh MHPOPMAIIMIO O TEOMETPUYECKUX (UTypaX, MPEeCTaBICHHYIO
Ha YepTeXkax B sSIBHOM BHJIE;

®IPUMEHSATH JJI1 pElIeHUs 3aJad reoMeTpUuyYecKue (PakThl, €ClU yCIOBUS
UX MPUMEHEHUS 3a/1aHbl B IBHOU (hopMme;

epelIaTh 3a7a4l Ha HAaXOXKJICHHE MeOMETPUYECKUX BEIUYUH MO obOpasiam
WM QJITOPUTMAaM.
B noeceonesnoii srcusnu u npu uzyuenuu opyzux npeomemos:

® IICII0JIb30BaTh CBOWCTBA F€OMETPUYECKUX (PUTYpP ISl pPEUICHUS THIOBBIX
3a/1a4, BO3HUKAIOLMX B CUTYyaIUsAX [MOBCETHEBHOM KU3HU, 3a1a4 MPAKTUYECKOTO
CoJIepKaHuUs

OTHOIIeHUS.

e OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUIMU: PABEHCTBO (PUTYp, paBHbIC
burypsi, PaBEHCTBO TPEYTOJIbHUKOB, napaieIbHOCTh MPSMBIX,
NEPNEHAUKYISAPHOCTh TMPSAMBIX, YIJbl MEXAYy MPSAMBIMH, NEPHEHAUKYIAD,
HAKJIOHHAs, POEKIIUS.

B noeceonesnoii scuznu u npu uzyuenuu opyux npeomemos:
®UCIIOIb30BATh  OTHOLIEHWS Uil  pEUIeHUsT  IPOCTeMIIMX  3ajad,
BO3HHMKAIOIINX B PEAIbHOW KU3HU
N3mepennsi U BBIYUCJICHHUSA.

¢ BBINIOTHATh U3MEPEHUE [JIMH, PACCTOSHUI, BEJIMYMH YTJIOB, C TOMOIIBIO
UHCTPYMEHTOB ISl UBMEPEHUH JJIMH U YIJIOB;

eTIpUMEHATh (DOpPMYNbl TEpUMETpa, IUIOMATd U 00beMa, IUIONIAJH
NOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHHKOB IIPU BBIYMCICHUSX, KOTZIa BCE
JAHHBIE UMEIOTCS B YCIIOBUU;

enpuMeHAT, TeopeMy Iludaropa, 06a3oBble  TPUTOHOMETPUYECKHE
COOTHOILICHUS IJIs BBIYUCIICHUS JJIMH, PACCTOSIHUM, IUIOMIAJCH B MPOCTEHUIINX
CIy4asix.

B noeceonesnoii sticuznu u npu uzyuenuu opyux npeomemoes:
®BLIUMCIIATh PACCTOSIHUS Ha MECTHOCTH B CTaHJAPTHBIX CHUTYaILUsX,

IJIOMIAIM B MPOCTEUIIUX CiIy4yasX, HPUMEHITh (OPMYJbl B MPOCTEHIINX
CUTYalMSX B IOBCEIHEBHON KU3HU

IMocTpoenus.

e [300paxaTh TUIIOBBIC IUTOCKKE (UTYPHI 1 00BEMHBIC TEIa OT PYKH U
c MTOMOIIBIO TTPOCTEUIIINX UHCTPYMEHTOB.
B noeceonesnoii stcuznu u npu uzyuenuu opyzux npeomemoes:
® BBITIOJIHATh TPOCTEUIINE TOCTPOCHHUS HAa MECTHOCTH, HEOOXOIWMBIE B
pearbHOM KU3HU

IIpeoOpa3oBanus.

e Crpouth Gurypy, CHUMMETPUUYHYIO JaHHOM (QUType OTHOCHUTEIHHO



OCH.
B noeceonegnoii sicuznu u npu uzyuenuu opyzux npeomemaos:
® PACIO3HABATH JABM)KEHUE OOBEKTOB B OKPYIKAIOIIEM MUPE;
® pPacro3HaBaTh CAMMETPHUYHbIE (PUTYPBI B OKPYKAIOLIEM MUPE
BexTopbl H KOOPAMHATHI HA MJIOCKOCTH.

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMU BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YNCIIO0, KOOPAWHATHI HA INIOCKOCTH;

e ONpeaeNATh NPUOIMKEHHO KOOPAMHATHI TOYKH MO €€ M300pa)KeHUIO0 Ha
KOOPAMHATHOM IIJIOCKOCTH.
B mnoBceIHEBHOM XM3HU U IIPU U3YUYEHUHU JPYTUX IPEIMETOB:
® [ICII0JIB30BAaTh BEKTOPHI [l PELICHUs IPOCTENIINX 3a7a4 Ha ONPEIEIICHUE
CKOpPOCTH OTHOCUTEIBHOI'O JBUKEHUS
Hcropuss MmaTeMaTHKU.

¢ OnucrIBaTh OTACJIBHBIC BBIJAIOIIUCCS PE3YJIbTATHI, IMOJIYYCHHBIC B XOJC
Pa3BUTHUA MAaTCMATHUKH KaK HAYKH,

®3HATh IPUMEPHl MATEMAaTHYECKUX OTKPBITUM M HUX aABTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
® [IOHUMATh POJIb MATEMATUKH B pa3Butuu Poccun
MeToabl MaTEMAaTHKH.

L HpI/IMGH}ITB N3BCCTHBLIC MCTO/bI Impu PCUICHUHA CTaHAapPTHBIX
MAaTCMaTHYCCKHX 3aJa4,

e3aMeyaTh U XapaKTEPU30BaTh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEN IEHCTBUTEIBLHOCTH;
® [IPUBOAUTH ITPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE,

B TOM YHUCJIE€ XapaKTEPU3YIOIIHX OSCTETUKY OKpPYKAIOIIET0 MHpa H
MIPOM3BEAECHHUIN NCKYCCTBA



Conep:xxanue Kypca MaTeMaTHuKHU 5-9 KjiaccoB
Apugpmemuxa
HartypanbHble yuciaa
Psan warypanbHbiX uyuncen. JlecATuyHasg 3amuch HATYypaJbHBIX YHUCEIL.
OkpyrieHne HaTypajabHbIX YUCEIL.
KoopaunaTHslii j1yy.
CpaBHenue HaTypaibHbIX uncen. CI0KEHHWE W BBIYUTAHUE HATYyPAIbHBIX
yucen. CBOWCTBA CIOKEHHUS.
YMHOXEHHWE W JEJICHUE HATypajdbHbIX uYucel. (CBOWCTBA YMHOKEHMUS.
Henenne ¢ octatkoMm. CTENEHb YKcia ¢ HaTypajlbHbIM MOKA3aTEeJIEM.
JlenuTenu U KpaTHbIe HaTypajabHOTO uKcia. Hanbombimuii o0uil 1enuresns.
Haumensinee obimiee kpatHoe. [Ipusnaku genumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

HpOCTBIe U COCTaBHBIC yHuciia. Pa3noxkeHue uncen Ha MMPOCTBIC MHOKHUTCIIN.
Pemenue TeKCTOBBIX 3aJga4d apI/I(bMeTI/I‘{eCKI/IMI/I CII0OCO0AaMHU.

Jpodn

OO6bIkHOBEeHHBIE JIpoOu. OCHOBHOE CBOMCTBO Npodu. HaxoxneHue apodbu ot
yucina. HaxoxnaeHue wuyuciaa 1o 3HaYeHUO ero ApoOu. IlpaBunbHble U
HerpaBWiIbHBIC TpoOu. CMeIIaHHbIC YHCTIa.

CpaBHeHI/Ie OOBIKHOBEHHBIX )Ip06€f;l N CMCIIAaHHBIX YUCCII. ApI/I(l)MGTI/I‘IGCKI/Ie
,ZIGIZCTBPIH C OOBIKHOBEHHBIMU IlpO6SIMI/I N CMCIIaHHBIMH YU CJIaMH.

Hecstuunbie npoOu. CpaBHEHHME U OKPYIVIEHHE JECSATHUYHBIX ApOOeil.
Apudmernyeckue AEHUCTBUSA C JAECATUYHBIMU ApoOsiMu. [Ipukuaku pe3ynbTaToB
BeiuncieHui. [IpencraBnenue aqecaTuyHoM 1podu B BUIE€ OOBIKHOBEHHOM 1po0Ou U
OOBIKHOBEHHOHN B BUJE N1eCATUYHON. beckoHEeuHbIe MepruoInYecKue AECITUUHbBIE
npobu. [ecarnunoe nmpuoOImkeHrne 0ObIKHOBEHHON JPOOH.

OtHomenue. IIponeHTHOE OTHOIIEHWE JBYX uHcen. JleleHwe uwucia B
TAHHOM OTHOIIEeHUH. Macurra0.

[Ipomopuusi. OcHoBHOe cBoiicTBO mpomnopruu. [Ipsmas u oOparHas
IPOMOPUUOHATIBHBIE 3aBUCUMOCTH.

[Ipouentsl. Haxoxaenne nporeHToB oT yucia. HaxoxaeHue uyucia mo ero
IIPOLCHTAM.

Pemenue TeKCTOBBIX 3a/1a4 apUPMETHICCKUMHU CITOCOOAMHU.

PanmnoHnanbHbIe YuCIa

[lonoxurenbubie, orpunarenbusie uncia U yuciao 0. IIpoTuBononoxHbie
yucaa. Moayne yucia.

Hensie yucna. PanmonanvHble uncina. CpaBHEHHE pallMOHABHBIX YHCEIL.
Apudmernyeckre ASHCTBUS C pallMOHATBHBIMA YuciiaMu. CBOWMCTBA CIOKEHUS U
YMHOKEHUS pallMOHAIBHBIX YUCEIL.

KoopaunaTtnas npsmas. KoopanHaTHas nioCKOCTb.

BeanuuHbl. 3aBUCHMOCTH MeKAY BeJIMUMHAMH

Enunune! qounel, moiomanan, o0beMa, Macchl, BpeMeHH, ckopocTu. [Ipumepsl
3aBUCUMOCTEM MEXAy BeauuumHamu. lIpencraBineHne 3aBUCHUMOCTEW B BHUIE
dbopmyn. Beruucienus no popmynam.

YucaoBble M1 OyKBeHHbIC BbIPAKEHHUSI. Y PABHCHUSA

UucnoBble BBIpaXEHHS. 3HAUYECHUE YMCIOBOTO BbIpaxkeHUs. llopsgok

JNEUCTBUA B YHUCIOBBIX BBIPAXEHUSAX. DyKkBEHHbIE BbIpakeHUsA. PackpbiThe



cko0ok. [TogoOHbIe ciiaraeMble, NPUBEIEHNE MOJO0HBIX claraeMbiX. @OpMyIibl.
VYpaBuenus. Kopenb ypaBHeHusi. OCHOBHBIE CBOWMCTBA ypaBHEHUH. Pemienue
TEKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHUM.
JIEMEHTbI CTATUCTUKH, BepossiTHOCTH. KoMOuHaTOpHBIC 3agaun
[IpencraBienne nAaHHBIX B BHAE TaOMUL, KPYroBbIX M CTOJOYATHIX
auarpaMm, rpa@ukos.
Cpenuee apudmernueckoe. CpegHee 3HAUCHUE BETUYNHBI.
CnyyaitHoe coObITHe. JJocTOBEpHOE U HEBO3MOXKHOE COOBITHS. BeposTHOCTD
city4aitHoro coObiTus. Penienrne KOMOMHATOPHBIX 3aad.
I'eomeTpuueckue purypsi. U3mepeHust reoMmeTpu4ecKuX BeJTUIHH
Otpesok. Iloctpoenue otrpeska. JlnuHa oTpeska, JomaHou. W3mepenue
JUIMHBl ~ OTpe3Ka, MOCTPOEHHWE OTpe3ka 3anaHHoW  JiuHbl.  llepumerp
MHoroyroiabHuka. [mockocts. [Ipsmas. Jlyy.
VYron. Buael yrinos. ['pagycHas mepa yria. IsmMepeHne U moCcTpoeHUeE yriloB
C IOMOILBIO TPAHCIIOPTHUPA.
[Ipamoyroneuuk.  Ksagpar.  TpeyrosbHuk. Buasl  TpeyrojibHHUKOB.
OxkpyxHOCTb U Kpyr. JlinHa okpyx’HOCTU. Yucno 7.
PaBenctBo  ¢uryp. Ilonstue wu  cBoiictBa 1iomaau. Ilnomanm
npsIMOYTOJIbHUKA U KBajpata. [Inomans kpyra. Ock cuMMeTpuu QUTypHI.
Harnsgneie MIPEACTABICHUS 0 IIPOCTPAHCTBEHHBIX burypax:
IPSIMOYTOJILHBIN Tapasuienenures], Kyo, mupaMu/a, IWIMHIP, KOHYC, map, cdepa.
[Ipumepsb! pa3BepTOK MHOTOTPAaHHUKOB, IWJIMHIPA, KOoHyca. [ToHsTHE M cBOMCTBa
o0veMa. O0BEM MPSIMOYTOIBHOTO MapasulesienuIeia u Kyoa.
B3anmHOe pacnonoxeHue IBYX NpsAMbIX. [lepneHauKyJspHbIE MpsSMBbIE.
[TapannenbHble IPSAMBIE.
OceBas U UeHTpalIbHasl CHMMETPHHU.
MaremaTnKa B ICTOPU4€CKOM Pa3BUTHU
Pumckas cucrema cuucneHus. Ilo3MLMOHHBIE CUCTEMBI  CUWCIICHUS.
O603nauenue udp B Jpesneit Pycu. Ctapunnbie Mephl JIHHBL. BBenenne merpa
KaK eIWHHIBI JuHbl. Metpuueckas cucrema mep B Poccun, B EBpore. Mcropus
dbopmMupoBaHuss MaTeMaTHYeCKUX cUMBOJIOB. [Ipoou B BaBwmione, Erunre, Pume,
Ha Pycu. OTtkpeiTHE necITHUHBIX napoOeil. Mup mnpocTeix umcen. 30J0TOoe
ceuenue. Yucno Hynb. [losgBaeHne oTpuaTeIbHBIX YHCEN.
Anzeopa
AJire0panvecKne BbIpasKeHHU s
BykBeHHbIE BbIpaXKeHUS (BBIPAKEHHS C IEPEMEHHBIMU). UHCIIOBOE 3HAUEHUE
OYKBEHHOTO BBIpOKEHHUA. JlOomycTHMbBIE 3HAYCHHS TEPEMEHHBIX, BXOMSIIUX B
anreOpanueckue BblpaxeHus. [logcTaHOBKa BhIpaXEHUW BMECTO IMEPEMEHHBIX.
PaBeHcTBO OyKBEHHBIX BbIpaxeHUW. TOXKIECTBO, J10KA3aTEIbCTBO TOXKIECTB.
IIpeobpa3oBaHne BBIpAKCHHIA.

CpoiicTBa cTemneHEeN ¢ IIeNbIM MoOKa3areieM. MuorouineHbsl. CilaoKeHHue,
BBIYNTAHUE, YMHOXECHUE MHOTOWICHOB. DOpMYJbI COKPAIIEHHOIO YMHOKECHUSA:
KBaJpaT CYMMbl KBaJpaT Pa3HOCTH, KVO cymmsl u Kyb6 pazHocmu. Dopmyna
Pa3HOCTH KBaApPATOB, opmynsl cymMmul KyO08 u pazHocmu Kyoos. PaznoxeHue
MHOTrOuYJieHa Ha MHoOXuTenu. KBaapaTHbli TpexwieH. BuloeneHue HnoaHo2o
Keaopama 6 keaopamuom mpexunere. Teopema Buera. PaznoxeHnue KBaapaTHOTO
TPEXWICHA HA JIMHEWHbICE MHOXUTEIUM. MHOrOWIEHbl C OJHOM IEPEMEHHOM.



Crenens MHOrousieHa. KopeHnb MHOTOWICHA.

Anrebpanueckass ~ apoOb.  Cokpamenue — apoOei.  JleiictBus ¢
anredpandyecKuMu ApoosiMu.

PannonanbHble BbIpaXeHUSI U UX npeoOpazoBanus. CBONCTBA KBaApPATHBIX
KOpPHEW U UX IPUMEHEHHE B BBIYUTAHUAX.

YpaBHeHUA ¥ HEPABEHCTBA

VYpaBHenne ¢ ogHoM nepemeHHOM. KopeHp ypaBHeHus. JluneliHOe
ypaBHenue. KBagparHoe ypaBHeHue, popMyiia KOpHEH KBaIpaTHOTO YPaBHEHHUS.

Pemienne panuonaneHbIX ypaBHeHUW. [Ipumepbl pemeHus ypaBHEHUU
BBICHIMX CTENEHEN: METOJIBI 3AMEHBI IEPEMEHHOM, Pa3JI0KEHUE HA MHOXKUTEIH.

VYpaBHeHUE C JBYMs MEPEMEHHBIMH; pelieHue cucTeMmbl. CHcTeMa JBYX
JUHEHHBIX YpaBHEHUW C JBYMs IIEPEMCHHBIMHU; pEIICHUE TOJICTAHOBKOW M
anreOpanveckKuM CJIOKEHHEM. YPaBHCHHE C HECKOJbKUMH TICPEMCHHBIMH.
[Tpumepbl pelieHuss HEIMHEWHBIX CHCTeM. lIpuMepsl perieHuss ypaBHCHUH B
IEJIBIX YhCTIax.

HepaBencrBo ¢ onHou nepemeHHou. PenieHue HepaBeHCTBa. JIMHEWHBIE
HEPABCHCTBA C OJIHOM MEPEeMEHHON U WX cucTeMbl. KBajipaTHbIC HEpaBEHCTBA.

Ipumepvl pewienuss OpoOHO-PAYUOHAILHBIX HEPABEHCMNE.

UYucrioBble HEpaBEHCTBA M WX CBOWCTBA. Jlokazamenbcmeo HYUCIO8bIX U
aneebpauyeckux HepageHcms.

[lepexox ot cioBecHO# (HOPMYTUPOBKH COOTHOIICHUN MEXKIY BEJIMYMHAMU
K anreOpandeckoil. Pemienne TeKCTOBBIX 3a7a4 anreOpanyeckuM CriocoOoM.

YucaoBble M0CI€10BATETbHOCTH

[lonsTne mocnenoBaTenbHOCTH. ApudmeTnyeckass HU TeoMeTpudecKas
nporpeccun. Dopmyinbl 001Iero WieHa apuMeTHUecKod U TeOMETPUYECKOMN
NPOrPecChii, CYMMBI TEPBBIX HECKOJBKAX WICHOB apu(PMETHYECKON U
F€OMETPUUYECKOU MPOTPECCHUM.

CI10kHbBI€ TPOLICHTHI.

YucioBbie QyHKIUU

[lonstue Qynkmuu. O6macty omnpenenenus Gpynkuuu. CrocoObl 3amaHUs
dbyakmuu. ['paduk QyHKIMU, Bo3pactanue u yObiBaHHe (PYHKIIMU, HAUOOJIbIIIEE U
HaWMEHbIlee  3HA4YeHWs  (QyHKIUW, Hymd  QYHKOHH,  TPOMEKYTKH
3HAKOMOCTOSHCTBA. UTeHne rpa@uKoB (PyHKIIHIA.

OYHKIMY, OIMUCHIBAIOIINE TMPSMYI0O U OOpaTHYIO MPOMOPIIMOHATBHYIO
3aBUcUMOCTH, WX rpaduku. JluHeitHas dyHKIusA, ee Tpaduk, TeOMETPUIECKUN
cmbeicnt  kKodddunmentoB. ['mmepbona. Kampatwmunas ¢yHkms, ee rpaduk,
napabona. KoopamHaTtel BepmmHbl mapaboibl, och cummerpun. CmenenHvle
QyHkyuu ¢ HamypaivHolm nokazamenem, ux epaguxu. I'paduxu QyHKINN:
KOpPEeHb KBaJpaTHBIHA, KOPEHb KyOW4ecKui, mMomynb. Mcmonb3oBanue rpadukoB
GYHKIUH 11 penieHus] ypaBHCHHUIA U CUCTEM.

[Tpumeps! Tpadruecknx 3aBUCUMOCTEH, OTPAXKAIOIIUX peabHbIC MPOIIECCHI:
KojeOaHue, MOKAa3aTeNbHbI PpOCT; uUCI08ble @OYHKYUU, ORUCLIBalowue 3mu
npoyeccuwl.

[TapamnenpHBI TIEpeHOC Tpaduka BIOIH OCEH KOOPAWMHAT W CUMMEMPUs]
OMHOCUMENILHO OCEll.

Koopaunatsl
N3o0paxenue uucen TOYKaMU KOOpPAMHATHOM mpsiMol. ['eomeTrpuueckuii



CMBICJ MOy yncia. YucaoBble MPOMEXYTKHU: HHTEPBAJI, OTPE30K, JIyY.
Dopmyna paccmoanus mexcoy moukamu KOOpOUHAMHOU NPSAMOU.

JlekapToBbl KOOPAMHATHI HAa IJIOCKOCTH; KOOPJAMHATHI TOUYKHA. KoopauHaThl
cepenuHbl oTpe3ka. DopMyna pacCTOSHHUS MEXAY ABYMS TOYKAMH IUIOCKOCTH.
YpaBHeHue npsMoi, yrioBod KOADPUIMEHT MPSMOM, yCJIOBHE MapaielbHOCTH
MPSIMBIX. YPAaBHEHHUE OKPYKHOCTH C IIEHTPOM B Hauaje KOOpPAMHAT U 8 10001
3A0aHHOl MOUKe.

I'paduueckas wHTEepmpeTanus YpaBHEHUN C JByMs NEPEMEHHBIMU U HX
CHCTEM, HEPABEHCTB C JBYMsI IIEPEMEHHBIMU U UX CUCTEM.

I'eomempus
IIpocreiimue reoMmerpuyeckue (purypbl

Touka, mnpsamag. Otpe3ok, ayd. Yroia. Buasl yrios. CMexHble U
BEpTUKAJIbHBIE YTJIbl. buccekTpuca yria.

[Tepecekaromuecss u napasuienabHbie npsiMbie. [lepneHauKyIspHbIE NpPSIMBIE.
[Ipyu3Hakn mapaienbHOCTH TpsAMBIX. CBOWMCTBA MHapajuieNbHBIX — OPSIMBIX.
[TeprieHAUKYJISIP M HAKIOHHAS K MPSAMOIA.

MHOroyroJibHMKH

TpeyronpHuku. Bunbl TpeyronbHHKOB. MeauaHa, OHWCCEKTpHca, BBICOTA,
CpeaHss TUHUS TpeyrojbHUKa. [[pu3Haku paBeHCTBa TPEYroJbHUKOB. CBOWCTBA U
NPU3HAKK PaBHOOEAPEHHOrO0 TpeyroibHuka. CepeauHHBIN TEePIeHIUKYIISIP
orpe3ka. CyMMa yrjaoB TpeyrojbHHKA. BHeIIHWE yriael TpeyroJibHUKA.
HepaBenctBo TtpeyrospHuka. COOTHOIIEHUSI MEXKIYy CTOPOHAMH M yIJIaMH
TpeyronbHuKa. Teopema [udaropa.

[lono6ubie TpeyrompHuku. [Ipu3Haku momoOus TpeyroiabHUKOB. Touku
nepeceueHrs MeauaH, OHMCCEeKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPICHIUKYISIPOB CTOPOH TpeyroibHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOIbHUKA.
Teopema Paneca. MeTpruiecKkrue COOTHOIIEHUS B TPSAMOYTOJIbBHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC OCTpPOro yria HpsIMOYTrOJbHOTO
TpeyrojibHuka U yriaoB oT 0 g0 180. @opmyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC OJHOTO U TOTO K€ yria. Pemenue TpeyroibHUKoB. Teopema
CHUHYCOB U TEOpEMa KOCUHYCOB.

YeThIpexXyroabHUKH. [Tapannenorpamm. CoiicTBAa W NpPU3HAKHU
napayenorpamma. [IpsMoyronpHUK, poMO, KBajapaT, UX CBOWCTBA M MPU3HAKU.
Tpanenus. CpenHsisi TMHUS TPANlCLIMK U €€ CBOMCTBA.

MHoroyroyibHUKH. Bbiykiible MHOTOYroJbHUKHA. CyMMa yTJIOB BBIITYKIIOTO
MHOTroyroJyibHuKa. [IpaBuiibHbIE MHOTOYTOJIbHUKHU.

OxpyxHOCTH U Kpyr. ['eoMeTprueckue mocTpoeHust

OKpYyX HOCTb U KPYT. DJIEMEHTbl OKPYXHOCTH U Kpyra. lleHTpanbHble U
BNHcaHHble yribl. KacaTenbHas K OKpPYXHOCTM U €€ cCBoicTBa. B3anmHoe
pacIONOKEeHHE TPSMOUM M OKPYKHOCTH. OmnucaHHas M BIHUCAHHAS OKPY>KHOCTH
TpeyroibHUKa. BhucaHHble M OMNHCAHHBIE YETHIPEXYTOJbHHUKH, WX CBOWCTBA M
npu3Haky. BrimcanHble U ONMMCaHHBbIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepeauHHBIN NEPHEHIUKYIISP
oTpe3ka u ouccekrpuca yria kak [ MT.

['eoMeTpruueckne MOCTpOCHUS HUPKYJIEM U JIMHENKOW. OCHOBHBIC 3a7ja4u Ha
MIOCTPOEHUE: TOCTPOCHUE YIJia, PABHOIO JAHHOMY, IOCTPOEHHUE CEPEAUHHOIO



NEPIEHAUKYIIAPA NaHHOTO OTPE3Ka, IOCTPOCHUE NPAMOU, NPOXOAALICH uepes
JAaHHYIO TOYKY M NEPHEHANKYIIPHON JaHHON MPsIMOM, TOCTPOCHUE OMCCEKTPHUCHI
naHHoro yria. IloctpoeHue TpeyroiapHMKa MO 3aJaHHBIM 3JIEMEHTaM. Merox
I'MT B 3amadax Ha IOCTPOEHUE.
HN3mepenne reoMeTpuyecKUx BeTNYUH

JlnmuHa otpeska. PaccrosiHue Mexay AByMs TOYKaMH. PaccTositHue OT TOYKHU
10 IpsAMOM. PaccTrostHue Mexay napajuiesIbHbIMUA MPSIMBIMH.

IIepumeTp MHOTOyroJIbHUKA.

JnvHa okpyxHOocTH. J[lMHAa Ayru OKpYyXHOCTH. ['pagycHas wmepa yria.
Bennunna BnimcaHHoro yria.

[lonsTus mnomaan MHoroyrojibHuka. PaBHoBenukue urypsl. Haxoxnenue
IUIOIIAAM  KBajapaTa, NPsSAMOYIOJbHUKA, [apajjiesiorpaMma, TpeyrojbHUKA,
Tparnenuu.

[Toustue mnmomaau kpyra. I[lmomane cexropa. OTHOUIEHWE TUIOIIAAEH
NOJI0OHBIX QUTYD.
JlekapTOBBbIE KOOPAMHATHI HA INIOCKOCTH
dopmyna pacCTOSSHUS MEXIy JAByMsa ToukamMu. KoopauHatel ceperHbI
oTpe3ka. YpaBHeHUE (UTYyphl. YpaBHEHUS OKPYKHOCTH W TIPSIMOH. YTIIOBOU
K03 HUIMEHT MPSMOIA.
BekTopsl
[lonsiTue BekTOopa. Moaynap (nuHA) BekTOpa. PaBHBIE  BEKTOPBI.
Konmnuneapueie BekTopbl. Koopaunatel Bekropa. CliokKeHHWE U BBIYMTAHUE
BEKTOPOB. YMHOXEHUE BEKTOpa Ha yucio. CKanspHOE NMPOU3BEICHUE BEKTOPOB.
Kocunyc yria Mexay 1ByMsl BEKTOPaMHU.
I'eomeTpuyeckue npeodpazoBaHuA
[lonsitue o npeodbpazoBanuu purypsl. [[Buxenue ¢urypsl. Buasl qeuxeHus
(burypsl: napamieabHbIi MEPEHOC, 0OCeBasi CAMMETPHSI, [ICHTPaIbHAsl CUMMETPHS,
noBopoT. PaBubie durypsl. ['omoretus. [Togodue uryp.
JJieMeHThI JIOTUKHU
Onpenenenue. AkcuoMbl U TeopeMbl. [loka3arenbcTBo. J[0Ka3aTelnbCTBO OT
npotuBHOro. Teopema, oOpatHas pgaHHOW. HeoOxomumMoe © JOCTaTOYHOE
yCI0BUs. YTIOTpEOJEHUE JIOTUYECKUX CBSI30K eciu..., mo ..., mo20a U MOaAbKO
moeoa.
I'eomeTpusi B HCTOPUYECKOM PA3BUTHH
N3 ucropum reomerpun, «Hawana» EBknupma. Mcrtopusa mstoro moctynara
EBxiuna. Tpuronomerpusi — Hayka 00 U3MEpPEHUU TPEYroibHUKOB. [locTpoenue
MPaBUIIBHBIX MHOTOYTOJIbHMKOB. Kak 3apoauiiach uaest KOOpAHHaT.
H.WN. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.



TemaTuyeckoe IIIAHUPOBAHUE.

S kiace
Ne KonnuectBo
/ Conep:kanmne y4eOHOIro MaTepuaJjia
i 4acoB
1. | HarypanbHble yncna. 20
2.| CrnoxxeHue W BBIUMTAHUE HATYpalbHBIX 33
YHCell.
3.| YMHOXEHHE W JCIICHHE HaTypalbHBIX 37
YHCell.
4. | OOBIKHOBEHHBIE JIPOOH. 18
5. | Hdecsaruunbie npoOu. 48
6. | [loBTOpeHue U CHUCTEeMaTU3aLIH 14
y4eOHOro MaTepuarna.
Uroro: 170
TemaTu4eckoe IIAHUPOBAHME.
6 k1acc
No KonunvecTBo
/ Conep:xanne yueOHOro MmarepuaJjia
mn 4acoB
1. | denuMocCTh HATypajJbHbBIX YUCEIL. 17
2. | OGBIKHOBEHHBIC TPOOH. 38
3. | OTHOIIEHUS U TTPOTIOPITUH. 28
4, | PannoHaspHBIE YMCIIa U OEHCTBHUSA HAl 70
HUMU.
5. | IloBTOpeHue u cUCTEMaTH3alUs 17

y4eOHOT0 MaTepuarna.

Uroro:

170




TemaTu4eckoe IIIAHUPOBAHUE.

Moayb «AJiredopa»

7 kJacc
Ne KonnuectBo
/ Conep:kanmne yueOHOTro MaTepuasa
wn 4acoB
1.| JluneiiHoe  ypaBHeHHWE C  OJHOWU 17
IIEPEMEHHOM.
2. | Llenble BbIpaXkeHMUS. 68
3. | OyHKIUH. 18
4.| CuctemMbl JIMHEHWHBIX ypaBHEHUH C 25
JBYMS TICPEMCHHBIMH.
5. | [loBTOpeHue U CHUCTEeMaTU3aLIN 18
y4eOHOro MaTepuarna.
Uroro: 136
TemaTu4eckoe IVIAHUPOBAHUE.
Monyasb «I'eomeTpusp»
7 KkJj1acc
No KouaunuecTtBO
/ Conep:xanne yueOHOro MmarepuaJjia
wn 49acoB
1. | [IpocTeiimue reomerpudeckue (HUTYpPHI 15
Y UX CBOWCTBA.
2. | TpeyroapHUKH. 18
3. | [lapannensabie mpsimbie. CymMma yTIIOB 16
TPEYrOJbHUKA.
4. | OkpyXHOCTh U Kpyr. I'eomerpuueckue 16
OCTPOEHHMS.
5. | O6o0menre U cucTeMaTu3alus 3HaHUN 3
yUaInuxcsl.
Utoro: 68




TemaTu4eckoe IIIAHUPOBAHUE.

Moayb «AJsiredopa»

8 kiace
Ne KonnuectBo
/ Conep:kanmne yueOHOTro MaTepuaJia
i 4acoB
1. | PanmoHanbHbIe BBIPAKEHUS. 55
2. | KBagpatueie kopHU. JlelicTBUTENbHBIC 30
qrcha.
3. | KBagpatHbie ypaBHEHHUS. 36
4. | TloBTOpEeHME M CUCTEMATHU3AIIUS 15
y4eOHOro MaTepuarna.
Uroro: 136
TemaTu4yeckoe IIIAHUPOBAHUE.
Monyasb «I'eomeTpusp»
8 kimacce
No KouaunuecTtBO
/ Conep:xanne yueOHOro MmarepuaJjia
wn 4acoB
1. | YeTplpeXyrobHUKH. 22
2. | [lomobue TpeyroabsHUKOB. 16
3. | Pemenue npsiMOyTroabHBIX 14
TPEYTOJIbHUKOB
4.| Muoroyronsauku. [lnomans 10
MHOTOYTOJIbHHKA.
5. | [loBTOpEHUE M cCUCTEMATH3AIIHS 6

y4eOHOT0 MaTepuarna.

Uroro:

68




TemaTu4eckoe IIIAHUPOBAHUE.
Moayib «AJiredopa»

9 knacc
Ne KonanuectBo
/ Conep:kanmne y4eOHOro MaTepuaJjia
i 4acoB
1.| HepaBeHcTBa. 26
2. | KBagpartnynas ¢pyHKUMS. 45
3. | DneMeHThI MPUKIIaTHON MaTeMaTHKU. 27
4. | YucnoBble OCIIEI0BATEIBHOCTH. 24
5. | [loBTOpeHue u cucTemMaTu3aius 20
y4eOHOro MaTepuarna.
Uroro: 136
TemaTu4eckoe IIAHUPOBAHUE.
Monyasb «I'eomeTpusp»
9 kJacc
No KouaunuecTtBO
/ Conep:xanne yueOHOro MmarepuaJjia
wn 49acoB
1. | Pemienue TpeyroiabHUKOB. 17
2. | [IpaBuIbHBIE MHOTOYTOJBHUKH. 10
3. | AexapToBBl KOOPIUHATHI. 12
4. | BekTopsl. 15
5. | 'eomerpuyeckue npeodpazoBaHusl. 11
6. | [ToBTOpEeHNE U cHCTEMaTH3AIUS 3
y4eOHOT0 MaTepuarna.
Utoro: 68




