1. Ha3Banue padoyeii nporpaMmabi.
AOII mo marematuke (ypoBEeHb OCHOBHOT'O OOIIIET0 00pa30BaHMsI)
2. HopmaTuBHasi 0CHOBA.
®DenepallbHBII rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT OCHOBHOTO O0IIETr0 00pa3oBaHus
3. YMK
Y4yeOHuk:
1) MaTtematuka: 5 kjaacc: y4eOHUK I yJanuxcs 001meo0pa3oBaTebHbIX yupekaenuii / A. T
Mep3msik, B. b. ITonouckuii, M. C. Sxup. — M. :Benrana-I'pag.
2) Matemaruka: 6 Kiacc: yueOHHK I ydalnuxcs o01eo0pa3oBarebHbIX yapekaeHuii / A. I,
Mep3msik, B. b. ITonouckuii, M. C. Sxup. — M. :Benrana-I'pad.
3) Anrebpa: 7 kiacc: yueOHHK JUIs ydaruxcs o01eo0pa3oBarelbHbIX yupexaeHuii / A.T .
Mep3msik, B.b. Tlononckwuii, M.C. Skup. — M.:Benrana-I'pad,
4) Anrebpa: 9 kiacc: yaeOHHK JUIs ydaruxcs o011eo0pa3oBaTeibHbIX yapekacHuii / AT
Mep3msik, B.b. Tlononckwuii, M.C. Skup. — M.:Benrana-I'pad,
5) 'eomeTpus: 7-9 kiacce: yudeOHUK U1 yIaluXxcs 001e00pa3oBaTeIbHBIX YIPEKICHHM /
JI.C.Atanacsn, B.®.byrycos, C.b.Kagomies, J.I".Ilo3usik, 1.M.JOaguna — M. IIpocBemienne

4. Ilesim n3yueHus npeamera:

-0CO3HAHME 3HAYEHUS] MAaTEMATUKU B IIOBCEIHEBHON KU3HU YEJIOBEKA;

-(popMUpOBaHUE NIPEICTABICHUN 0 MaTEMAaTUKE KaK YaCTH 00IIeUeI0BEeYeCKON KYIbTYpPHI,
YHUBEPCAJIbHOM SI3bIKE HAyKH, IIO3BOJISIOLIEM ONMCHIBATH U U3y4YaTh PeasIbHbIE IPOLIECCH] U
SBJICHMUSL.

B pesynbraTe nzyuenus npeaMera o0ydarouecss pa3BUBaloT JOTHYECKOE U MAaTEMaTHYECKOE
MBIIUICHUE, TOJIYYal0T NPEICTaBICHUE O MATEMaTUYECKUX MOJIEIISIX; OBJIaJAEBaIOT
MaTeMaTUYECKUMU PACCYKICHUSAMU; y4aTcsl IPUMEHITh MaTeMaTUYECKUE 3HAHUS TIPU
pELIEHNH Pa3IMYHbIX 33/1a4 U OLEHUBATh I1OJYUYCHHBIE PE3YJIbTAThl; OBIAIEBAIOT YM CHUSMHU
penieHus ydeOHbIX 3a/1a4.

5. Pacnpe}leﬂeﬂne 4YacCoB 10 KJ1accaM.

Kiace (4.)
5 6 7 8 9
MaTeMaTHKa 175 175
anreopa 140 105 136
T€OMETPUSI 70 70 68

[Tpumeuanue: maremaruka 5-6 Kjacchl - 5 4acoB B HEJIEIIO;
Anrebpa 7, 8 kimacc-3 yaca B HEJICIIO,

Anrebpa 9 knacca-4 yaca B HEICIIO;

['eomeTrpus 7-9 kiaccol - 2 yaca B HEJIEINIO.

6. ®opMBbI KOHTPOJISI.

VYueOHbIH OTBCT, COO6IJ_ICHI/I$I; AUKTAHT, TCCT, KOHTPOJIbHAaA pa60Ta; CaMOCTOATCIIbHAsA pa60Ta
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA
ITPEJIMETA

[lporpamma  oOecrmieyuBaeT  JOCTHIKEHHE  CICAYIONUX  PE3yJIbTaTOB  OCBOCHUS
00pa3oBaTeNIbHON MPOrPaMMBbl OCHOBHOT'O O0IIET0 00pa30BaHUsI:
JIMYHOCTHBIE:

1)

2)
3)

4)
5)

yMEHHUE SICHO, TOYHO, TPAMOTHO M3Jaratb CBOM MBICIM B YCTHOM M MUCHBMEHHOM peuH,
MOHMMATh CMBICI IIOCTABIEHHOW 3aJlauM, BBICTpanBaTh apryMEHTAlUIO, IMPUBOJIUTH
IPUMEPHI;

KPUTHUYHOCTh  MBILIUICHHS, YMEHHE  paclo3HaBaThb JIOTMUYECKH  HEKOPPEKTHbIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

KpEaTUBHOCTh MBIIUICHUS, WHULUATUBY, HAXOAYUBOCTb, AKTUBHOCTb MpPH PELICHUU
MaTEeMaTUYeCKHUX 3a/1a4;

YMEHHE KOHTPOJIHMPOBATh MPOLIECC U Pe3yIbTaT yUeOHOM MaTeMaTHUECKOM 1eITeIbHOCTH;
CIIOCOOHOCTh K 3MOLMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajady,
pelIeHU, pacCyKICHUI;

METAaNpeaAMETHDBIEC:

1) dhopmupoBaHKe MEPBOHAYATBHBIX MTPEACTABICHUN 00 HCSIX U O METOIaX MAaTEMAaTHKH KaK

2)
3)
4)
5)
6)

7)

00 YHUBEPCAIBHOM SI3bIKE HAyKH M TEXHUKH, O CPEICTBE MOICITUPOBAHHS SBICHUNA U
MIPOLIECCOB;

YMEHHE BUJIETh MATEMAaTUYECKYIO 3a/1ady B KOHTEKCTE IPOOJIEMHON CUTyallMl B APYTUX
JUCLUILIMHAX, B OKpYKaloleH KU3HH;

YMEHHE HAXOJUTh B Pa3IMUHbIX HCTOUYHUKAX UHPOPMALINIO, HEOOXOIUMYIO JJIsl PELLIEHUS
MaTeMaTHYeCKUX MpoOIieM, U MPEACTaBIATh €€ B MOHATHOH (hopme;

YMEHHE MOHUMAaTh U MCIOJIb30BaTh MAaTEMATUYECKUE CPEICTBA HAIISIHOCTU (PUCYHKH,
YepTEXH, CXEMbI U JIp.) I WLTIOCTPAIMH, HHTEPIIPETAllMH, apTyMEHTAIUY;

YMEHHE BbIABUTATh TMIIOTE3bI IPU PELIEHUH YUEOHBIX 33/1a4 U IOHUMAaTh HE0O0OXO0IMMOCTh
UX TIPOBEPKH;

MOHMMAaHHUE CYIIHOCTH aJrOPUTMUYECKUX TMPEANHUCAaHUNH U yMEHHE [eiCTBOBAaTh B
COOTBETCTBHUH C MPENJIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh 1I€JIU, BBIOUPATh U CO3/1aBaTh aJITOPUTMBI JJISl PELICHUS
y4eOHBIX MaTeMaTHYECKUX MpoOIeM;

Maremaruka. Aareopa. I'eomerpust
MaremaTuka
BoinyckHuk HayuuTcst B 5-6 kijaccax (JUIs MCIIOJIb30BaHMSI B IMOBCEJIHEBHOM JKHU3HM U

oOecreueHus] BO3MOKHOCTH YCIICHIHOTO ITPOAOJIZKCHU A O6pa30BaHI/I$I Ha 0a30BOM ypOBHe)
OHGpHpOBaTB Ha 0a30BOM YPOBHC IMOHATHUAMU: MHOXKCECTBO, 9JICMCHT MHOXKECTBA, TIOAMHOKECTBO,
MMPUHAIICIKHOCTD,

- 3aJ1aBaTh MHOKECTBA NIEPEUYUCIICHUEM UX 3JIEMEHTOB;
- HaXOJIUTh TepeceueHne, 00beIMHEHUE, MOAMHOXKECTBO B IPOCTEHIIINX CUTYAIIHSIX.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX IPEAMETOB:

- pacmo3HaBaTh JOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS.

Yucaa

OnepupoBath Ha 6a30BOM YPOBHE MOHSATHSMHU:

- HATYpaJIbHOE YHCIIO, IIEJIO€ YMCII0, OOBIKHOBEHHAS IPOOb, AECATHIHAS IPOOb, CMEIIAHHOE

YHCJIO, pAllMOHAJIBHOC YUCIIO;

- UCTOJIb30BaTh CBOMCTBA YHCEI U ITpaBuia ICUCTBUI C pallMOHAIBHBIMHU YHACIAMU IIPU
BBITTOJTHCHHUH BBIYUCIICHUI;

- UCTIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUU BBIYUCICHUN U
PELICHUH HECIOXKHBIX 3a/1ay;



- BBIIIOJIHATH OKPYTJIEHUE PALlMOHAJIBHBIX YHCEN B COOTBETCTBUH C MPAaBUIIAMU;

- CPaBHUBATh PAllHOHAJIBHBIC YHCIIA.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

- OLICHUBATh PE3YJIbTAThl BBIYMCICHUI IIPU PEIIEHUH NPAKTUYECKUX 3a/1ay;

- BBIIIOJIHATh CPABHEHUE YHUCET B PEAJIbHBIX CUTYALIUSX;

- COCTABJIATH YKMCJIOBBIEC BEIPAKEHUS IPU PEILIECHUU MPAKTUYECKUX 3a1a4

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

- [IpencraBnsaTe fmaHHble B BHAEe TaOiML, JAMarpamMM, 4YUTaTh HH(OPMAIMIO,
NPECTAaBICHHYIO B BUJE TaOJUIIbI, IUATPAMMBI.

TexcToBbBIE 3a1a4H

- Pemmate Hecno)KHbIE CIO’KETHBIE 33]]a4i Pa3HbIX THIIOB HA BCE apr(PMETHIEeCKUE IEHCTBUS;

- COCTABJIATSH IIJIaH PEIICHUS 3a/1a4H;

- BBIICJIATD ATAlbl PELICHUS 3a/1a4U;

- 3HaTh pa3Inyue CKOPOCTe 0ObEKTa B CTOsTUEH BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKHU;

- pemarh 3aa4y Ha HaX0KJIEHUE YacTH Yncia U YMClia 110 €ro 4acTu;

- pelaThb 3aJa4u pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHUE), CBA3BIBAIOIINX

TPU BEJIMYMHBI, BBIIECIATH 9TH BEJIMYMHBI U OTHOLLEHUS MEXy HUMU;

- HaXOJIUTh MPOILEHT OT YUCJIA, YUCJIO MO MPOLIEHTY OT HETO, HAXOAUTh MPOLIEHTHOE

OTHOIIEHUE JBYX YHCEN,

- pelaTh HECI0KHbIE JIOTUYECKHUE 3a7aul METOJIOM PacCyKIECHUH.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

- BBIJIBUTAaTh F'MIIOTE3bl O BOBMOXKHBIX MPEAEIbHBIX 3HAUYECHUSIX HCKOMBIX BEJIMYMH B 33/1a4e
(enatb NPUKUAKY)

Harnsinnasi reomerpust

I'eomeTpuueckne purypsl

OnepupoBarh Ha 0a30BOM YPOBHE MHOHATHSAMM: (QUrypa, TOUKa, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJjl, MHOTOYyTr'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJbHUK, IPIMOYTOJIBHUK U KBaJIpar,
OKpPY)KHOCTb M KpYI, NPSAMOYTOJIbHBIA Mapajuienenunesn, KyO, map. M3o0paxkaTh n3zydaemble
(Gurypsl OT pykd U ¢ IIOMOILBIO JIMHEHKU U LIUPKYJIS.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- pemarh NpakTUUYECKHUE 3aJa4l ¢ IPUMEHEHHUEM IPOCTEUIINX CBOMCTB QUTyp.

HN3mepenns u BbIYUCICHAS

- BBIIIOJIHATh U3MEPEHHUE JIINH, PACCTOSHUMN, BEJIMYUH YIJIOB, C MOMOIIbIO MHCTPYMEHTOB
JUIsl U3MEPEHUH JJIMH U YIJIOB;

- BBIYMCIIATH IUIOMIA/IA IPSIMOYTOJIbHUKOB.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- BBIYMCIIATh PAcCTOSHUS Ha MECTHOCTM B CTaHJAPTHBIX CHUTYyalusiX, IUIOIIAIU
IPSIMOYTOJIbHUKOB;

- BBIIIOJIHATh TPOCTEUIINE TOCTPOEHUS U HM3MEPEHHS Ha MECTHOCTH, HEOOXOAMMBIE B
peanbHON KU3HU.

Hcropusi MaTeMaTHKHU

- OIIUCBIBATh OTACIBHBIE BBIJAIOLIMECS PE3YyIbTAaThl, IOJYYEHHBIE B XOAE Pa3BUTHS
MaTeMaTUKHU KaK HayKH;

- 3HaTh IPUMEPBI MATEMAaTUYECKUX OTKPBITUI

BbInyCKHHMK MOTYyYUT BO3MOXKHOCTh HAyYUThCS B 5-6 Kitaccax (it ooecrieueHust

BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEeHUsT 00pa3oBaHMs Ha 0a30BOM YPOBHE)

DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMAaTHYeCKOH JIOTUKH

OnepupoBaTh NOHATHUSAMH: MHOXKECTBO, XapaKTEPUCTUKA MHOKECTBA, 3JIEMEHT MHOXKECTBA,
MyCTOE€, KOHEYHOE U OECKOHEUHOE MHOXKECTBO, TOJIMHOXKECTBO, TPUHAIIICKHOCTb,

- OIPENeNsITh MPHUHAICKHOCTh DJIEMEHTAa MHOXKECTBY, OOBEIUHEHHIO U TEePEeCeUECHUIO
MHO’KECTB; 33/1aBaTh MHOYKECTBO C IIOMOIIBIO IIEPEUNCIEHUS DIEMEHTOB, CJIOBECHOTO ONHUCAHUS.

B noBceiHeBHOM )XKM3HU U MIPU U3YYEHHUH JIPYTHX MPEIMETOB:
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- pacrio3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHMUS;

- CTPOUTH IIEMOYKH YMO3AKJIIOUEHUN Ha OCHOBE MCIOJIb30BaHUs MPABUII JIOTUKH.

Yucaa

OnepupoBaTh NOHATUIMU:

- HATYpaJIbHOE YUCIJIO, MHOKECTBO HATYPAJIbHBIX YHMCEJI, I[EJI0€ YUCIIO, MHOXKECTBO IIEJIBIX
yucesn, OOBIKHOBEHHAs JIpoOb, JECSITHYHAs APOOb, CMEIIAHHOE YHCII0, PAIMOHAIBHOE YHCIIO,
MHOKECTBO PAIIMOHAJIBHBIX YHCEJI, F€OMETpUUYECKas WHTEPIpPETalHsl HATypajbHbIX, IEJIbIX,
palMOHAIbHBIX;

- IOHUMATh U OOBSCHATH CMBICH MO3UIIMOHHON 3aMMCH HATYPAJTBLHOTO YUCIIA;

- BBINIOJIHATHh BBIYMCJIEHUS, B TOM YHCJE C KMCIOJIb30BAaHUEM IPUEMOB PallMOHAIBHBIX
BBIUMCIICHH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJTHEHHUS ICHCTBUMH;

- UCIIOJIB30BaTh MPU3HAKKU JCIMMOCTH Ha 2, 5, 3, 9, 10, npu BBINOJHEHUH BBIYMCICHUN U
pelieHnu 3a1a4, 000CHOBBIBATh MPU3HAKH JICTHMOCTH;

- BBIIIOJIHATh OKPYIJICHUE PAllMOHAJIBHBIX YUCEN C 33JIaHHON TOYHOCTHIO;

- YIOPSA0YMBATh YKCIIA, 3aIMCAHHBIC B BHJIE OOBIKHOBEHHBIX U JECITHYHBIX APOOCH;

- Haxoauth HOJl 1 HOK uucen 1 ucnoib30BaTh UX NMPH PEIICHUM 33]1a4;

- ONIEPUPOBATH MOHITHEM MOJIYJIb YUCIIa, TEOMETPUYECKasi MHTEPIPETALIMS MOJTYJIS YUCTIa.

B noBceHEeBHOM KU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:

- MPUMEHSTH MPaBUJIa MPUOIMHKCHHBIX BBIYUCICHUHN MPU PEUICHUU NMPAKTHYECKUX 3a]1a4 U
peIlIeHnH 3aa4 JPYTUX Y4eOHbIX MIPEIMETOB;

- BBITIOJIHATH CPaBHEHUE PE3YJIbTATOB BHIYMCICHUHN MPU PEIICHUH MPAKTHYECKUX 3a7ad, B
TOM YHCJIC TPUOJIM)KEHHBIX BBIYUCIICHUH;

- COCTaBJISITb YHMCJIOBBIC BBIPAKEHHUS W OICHUBAaTh MX 3HAUYEHUS] TIPU PELICHUU
MPAKTUYECKHX 3a7a4 U 3a7a4 U3 JPYTUx y4eOHBIX MPEIMETOB.

YpaBHeHus1 M HepaBeHCTBA

OnepupoBaTb MNOHATUSMHU: PABEHCTBO, YHUCJIOBOE pPABEHCTBO, YpPaBHEHUE, KOPEHb
YpaBHEHUS, PEIICHUE YPaBHEHHUS, YUCIIOBOE HEPABEHCTRO.

CraTucTHUKa U TEOPUS BEPOSITHOCTEN

OnepupoBaTh TMOHATUSAMH: CTOJOYATBIE W KPYrOBBIE JTUArpaMMbl, TaOJIWIBI JTAHHBIX,
cpeaHee apu(pMETUYECKOE,

- U3BJIEKaTh, UHPOPMAIIUIO, MPEICTABICHHYIO B Ta0IHIaX, HA JUATPAMMAaX;

- COCTaBIIATH TAOIUIIbI, CTPOUTH AUArPaMMbl Ha OCHOBE JaHHBIX.

B noBcenHeBHOM XU3HU U TIPU U3YyYEHUU JAPYTUX MPEAMETOB:

- U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOpPa3OBHIBATh WH(GOPMAIIUIO, MPEICTABICHHYIO B
Ta0NMIaX U Ha JUarpaMMmax, OTPaXKarollyl CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX MPOIIECCOB U
SIBIICHUH.

TexcToBbBIE 3a1a4N

- Pemats npocTeie 3aa4n pa3HbIX THUIIOB;

- UCTIOJIb30BaTh pa3HbI€ KPATKUE 3aMUCH JIJISl PEIICHUs 3a71a4;

- MOJIEIMPOBATH PACCYKJICHHSI PU MTOMCKE PELIECHUS 33]1a4 C IIOMOIIBIO CXEM;

- BBIJICJISITH ATANbI PEIICHUS 3a]]a4H U COJIEPIKaHNe KaXI0T0 JTara;

- aHaJIM3UPOBATh BCEBO3MOKHBIE CHUTYAI[UU B3aUMHOTO PACIIOJIOKEHUS JABYX OOBEKTOB U
W3MEHEHHUE UX XaPAKTEPUCTUK MPU COBMECTHOM JBMIKEHUU (CKOPOCTH, BpEMs, pACCTOSTHUE) MIPU
pellleHnr 3a/Ja4 Ha JBKEHHE ABYX OOBEKTOB KaK B OJHOM, TaK M B IMPOTHBOMOJIOKHBIX
HaIpaBICHUSX;

- UCCIIEIOBAaTh BCEBO3MOXKHBIE CHUTyallMHd MpHU PEIICHUM 3aJa4 Ha JBW)KEHHE 10 pekKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

- pemaTh pa3HOoOOpa3HbIE 33/1aUU «HA YaCTHY,

- pemath ¥ 0OOCHOBBIBATh CBOE pEIICHME 3314 (BbIAEIATh MATEMAaTHYECKYI0 OCHOBY) Ha
HAXO0XJICHWE YaCTH YHCTIa M YUCJIa TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICTA IPOOH;



- OCO3HaBaTh U OOBSACHATH MIECHTHUYHOCTH 3a7a4 PA3HBIX THIIOB, CBSI3BIBAIOIIUX TpPH
BEITMYMHBI (Ha paboTy, Ha TMOKYIKH, Ha JABWKEHHWE); BBIJACISTH ATH BEIUYUMHBI M OTHOIICHUS
MEXy HUMH, IPUMEHSTh UX TIPU PELICHUU 3a/1a4;

B noBcenHeBHOM KU3HU U IPU U3YYECHHUH APYTUX PEAMETOB:

- BBIICJISITH NP PELICHUU 337a4 XapaKTEPUCTHKH PACCMaTPUBAEMOM B 3a/ladye CUTYAIlUH,
OTJIMYHBIE OT peabHBIX (T, OT KOTOPBIX a0CTPAruPOBAIKCH), KOHCTPYHPOBATh HOBBIC CUTYAIlUU
C YUETOM ATUX XapaKTePUCTUK, B YACTHOCTH, TP PEUICHUH 3a/1a4 HA KOHIICHTPALIUH, YIUTHIBATh
IJIOTHOCTH BEIIECTBA;

- peuatb U KOHCTPYHPOBATh 3aJlayd HAa OCHOBE PACCMOTPEHHUS PEaJbHBIX CUTYyalluid, B
KOTOPBIX HE TpeOyeTCsl TOUYHBIM BBIYUCITUTEIIBHBIA PE3YJIbTAT;

- pelaTh 3a/1a4v Ha IBUKEHUE 110 PEKE, paCCMATPUBAs PA3HbIE CUCTEMBI OTCUETA.

Harasinnas reomerpus

I'eomeTpuueckue Gurypsl

- M3Bnekath, MHTEPIPETUPOBATh W TIPEOOPa30BLIBATh MH(GOPMAIIMI0 O T€OMETPUUYECKUX
durypax, mpeJCcTaBICHHYIO Ha YepTekKax;

- n300pakaTh U3y4aeMbie (PUTYPHI OT PYKH.

HN3mepeHus u BbIYMCICHUS

- BBIIIOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C MIOMOIIBIO MHCTPYMEHTOB
JUISL U3MEPEHUI JJIUH U YTJIOB;

- BBIYHCIIATh IJIOMAAM  TMPSMOYTOJBHUKOB, KBAApaToOB, OOBEMBI MPSIMOYTOJIBHBIX
napajuieJenune10B8, Kyoos.

B noBceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MPEAMETOB:

BBIYHCIIATh PACCTOSIHUSI HA MECTHOCTH B CTaHIAPTHBIX CUTYaIMsX, IUIOMIAJA y4aCTKOB

PSIMOYTOJIbHOHM (OpMBI, 00BEMBI KOMHAT;

- BBITIOJIHSATH MIPOCTEUIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMbIE B PEAIbHOM JKU3HHU;

- OLICHUBATh pPa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.

HUcTopusi MaTeMaTUKHU

- XapakTepu30BaTh BKJIAJ BBIIAIOIIMXCA MATEMAaTUKOB B Pa3BUTHE MAaTeMaTHKH M MHBIX
Hay4yHBIX o01acTel.

Breimyckauk Hayuutes B 7-9 kiaccax (7S UCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU U

obecrnevyeHns BO3MOKHOCTH YCIIEIIHOTO POAOKeHNUS 00pa3oBaHus Ha 0a30BOM YPOBHE)

DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

- OnepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSIMHU: MHOXECTBO, JJIEMEHT MHOKECTBA,
MMOJMHOXKECTBO, PUHAJICKHOCTb;

- 337]aBaTh MHOKECTBA NIEPEUHUCIECHUEM UX HIIEMEHTOB;

- HAXOJUTh TMepeceueHne, 00beTMHEeHNE, TTOJAMHOXKECTBO B TPOCTEUIIINX CUTYAIIHSIX;

- omepupoBaTh Ha 0a30BOM YpOBHE TOHATHUSMHU: OIpEAENIeHne, aKCHOMa, TeopeMa,
JI0KA3aTeJIbCTBO;

- IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI AJIs MOATBEPKICHUSI CBOMX BBICKA3bIBAHUMH.

B noBcenHeBHOM KU3HU U TIPU U3YUEHUU JAPYTUX MPEAMETOB:

- CTIOJIb30BaTh Tpaduyeckoe TMPEACTaBICHHE MHOXKECTB JJii OINHUCAaHUS PpPealTbHbBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3a1a4 JPYTUX YIEOHBIX MPEIMETOB.

Yucaa

- OnepupoBaTth Ha 0a30BOM YPOBHE TMOHATHSMH: HATypajdbHOE YHCIO, IEJ0€ YHUCIIO,
OOBIKHOBEHHasi Jpo0b, JAecATHYHas JpoOb, CMEMIaHHas JApoOb, pAIMOHATBHOE YHCIIO,
apumMeTHuecKuil KBaJIpaTHbIH KOPEHb;

- UCTIOJIb30BaTh CBOMCTBA YKMCEI U NIpaBuJja IEUCTBUI MPU BBIITOJIHEHUH BBIUNCICHUN;

- UCIIOJIB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U
PELICHUH HECIOXKHBIX 3a/1ay4;

- BBITIOJTHATH OKPYTJICHUE PAIIMOHATIBHBIX YHCET B COOTBETCTBHH C NMPABHIIAMU;

- OLICHUBATh 3HaYEHUE KBAIPATHOT'O KOPHS U3 MOJOKUTEIBHOTO LEJI0r0 YUCa;

- pacno3HaBaTh PAllMOHAIbHBIE U HPPALIMOHAIBHBIEC YHCIIA;



- CpaBHUBATh YHCIIA.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- OLICHUBATh PE3YJbTAThl BBIYMCICHUHN IIPU PELLIEHUH NPAKTUYECKUX 3a/1a4;

- BBIIOJIHATh CPAaBHEHHE YHCEJI B PEAbHbBIX CUTYaLMsIX;

- COCTaBJIATH YMCJIOBBIE BBIPAXKEHMSI IPU PELIEHUH IPAKTUYECKUX 3a7a4 U 3a/1a4 U3 Ipyrux
y4€OHBIX IIPEAMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

- BBIMONHATE HECNOXKHBIE NpPeoOpa3oBaHMs A BBIUMCIEHUS 3HAYEHUH YHMCIOBBIX
BBIPQXKECHUM, COJIEp)KalMX CTENEHH C HaTypaJbHbIM II0Ka3aTeJIeM, CTENEHU C LEIbIM
OTPHLIATEJIHBIM IIOKA3aTeNIeM;

- BBITMIOJIHATh HECJIOKHbIE TpPeoOpa3oBaHUS LENbIX BBIPAKEHHUN: PACKPHIBATh CKOOKH,
IPUBONUTH MOAOOHBIE ClIaracMble;

- UCTOJIB30BATH (POPMYITBI COKPALICHHOTO YMHOKEHHS (KBaIpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3sHOCTb KBA/IPaTOB) [yl YIIPOLIEHUS BEIYMCICHUM 3HAUEHUI BBIPAKEHUH;

- BBITMOJIHATH HECIIOXKHBIE TPeoOpa3zoBaHus APOOHO-IMHEHHBIX BRIPAKEHUH U BHIPAKECHUH C
KBaJJPaTHBIMU KOPHSIMH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB:

- IOHUMATh CMBICT 3allMCHU YUCIIa B CTAHAAPTHOM BHJIE;

- OIepupoBaTh Ha OA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIIUCh YHCIaY.

YpaBHeHUs] M HEPABEHCTBA

- OnepupoBaTh Ha 0a30BOM YpOBHE IOHSATUSMHU: PAaBEHCTBO, 4YMCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHUs, pPEIEHHE ypaBHEHHs, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

- IPOBEPATH CIPABEAIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

- pelarh JIMHEWHbIE HEPAaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASILMECS K TMHEWHBIM;

- pelaTh CUCTEMbl HECIIOKHBIX JIMHEHHBIX YpaBHEHUH, HEPAaBEHCTB;

- IPOBEPSATH, SABJSAETCS JIU IaHHOE YUCIIO PELIEHUEM YpaBHEHUs (HEPABEHCTBA);

- pelaTh KBaJlpaTHble ypaBHEHHUs 10 (opMysie KOpHEN KBaApaTHOIO YPaBHEHUS;

- 1300pakaTh pEIICHUs] HEPABEHCTB M UX CUCTEM Ha YUCIIOBOM MPSMOH.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- COCTaBJIATh U pelIaTh JIMHEWHbIE ypaBHEHUS TP PELICHUH 33]1a4, BO3HUKAIOIIUX B JPYTUX
y4eOHBIX IpeMeTax.

DOyHKIUHA

- Haxoaute 3HaueHune QyHKIMM MO 33JJaHHOMY 3HAUEHHUIO apT'yMEHTa;

- HAXOJIUTh 3HAYEHUE apryMeHTa I0 3aJJaHHOMY 3HAUEHUI0 (QYHKIMHM B HECJIOXKHBIX
CUTYalMsX;

- OIPEIEINSTh MOJO0KEHUE TOUKH 10 €€ KOOPAUHATaM, KOOPAMHATHI TOUKH I10 €€ MOJIOKEHUIO
Ha KOOPJMHATHOM MJIOCKOCTH;

- 10 rpauKy HaXOJUTh OOJACTh ONpPENEICHUs, MHOXXECTBO 3HAUEHUH, HYIH (YHKIUH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHHs M YyObIBaHMA, HauOojbliee u
HauMeHbIlIee 3HaYeHUS PYHKIINH;

- CTPOUTH IpaduK JUHEHHON QyHKIMHY;

- IPOBEPSATH, SIBISIETCA JIM JaHHBIA rpaduk rpa@ukoMm 3anaHHOM (yHKUIMU (JIMHEHHOH,
KBaJPaTUYHOM, 0OpaTHON MPOMOPLIHOHAIBHOCTN);

- OIepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMH: IOCJIEIO0BATEIbHOCTb, apupMeTHIeCKas
IIporpeccusi, FeOMEeTpHUIEcKasi POrpeccus;

- pelaTh HeCJIOXKHbIE 337a4l Ha MPOTPECCHH;

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

- HCIIOJIb30BaTh TIpaUKH peallbHbIX MPOILECCOB M 3aBHUCUMOCTEH ISl ONpeNeNieHus HuX
CBOWCTB (HauOOJIbIIME M HAUMEHbIINE 3HAYEHHUs, MPOMEXKYTKH BO3pAacTaHHUs U YObIBaHMA,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.11.);



- CTIOJIb30BATh CBOMCTBA TMHEHHOM (QYHKIIMM U ee TpaduK NP peIIeHUH 3aa9 U3 APYruxX
y4eOHBIX TPEIMETOB.

CTaTHCTHKA H TeopHs BEPOSITHOCTEH

- IMeTh mpencraBiieHHe O CTATUCTUYECKUX XAPAKTEPUCTHKAX, BEPOSTHOCTU CIy4alHOTrO
cOOBITHS, KOMOMHATOPHBIX 3a]1a4ax;

- pewarh pocTele KOMOMHATOPHBIE 33aJa4u;

- IPEJCTABIATH JAaHHBIC B BUJIE TaOIUII, JHAarpaMM, rpauKoB;

- YUTaTh UH(OPMaLUIO, IPEICTABICHHYIO B BHJIE TaOJIUILIbl, AUArpaMMBbl, rpaduka;

- OIICHUBATh BEPOSTHOCTH COOBITHS B TPOCTEUIIHNX CITydasiX;

- IMETb IMIPEJICTABICHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBJICHUSX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

- OLICHHUBATh KOJMYECTBO BO3MOXHBIX BApPUAHTOB METOAOM Iepedopa;

- IMETH MPEJICTABICHUE O POJH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI

- OLICHUBATh BEPOSTHOCTb PEAJIbHBIX COOBITHI U SIBICHUI B HECIIOKHBIX CUTYaLUX.

TexcroBble 3axaun

- Pemate Hecno)XHbIE CIO’KETHBIE 33JJa4 pa3HbIX THIIOB HA BCe apu(pMeTH4eCKUe 1eiCTBUS;

- CTPOUTH MOJIEJIb YCIOBUS 3aaui (B BUJIE TAOJIMILIbI, CXEMbI, PUCYHKA UJIM YPABHEHHUS), B
KOTOpPOM JaHbl 3HAYEHMS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUYMH, C LENbI0 MIOUCKA PEILICHUS
3a/1a4u;

- COCTABJIATH IIJIaH PEIICHUS 3a/1a4H;

- BBIJIEJISATD ATAllbl PELICHUS 3a/1a4U;

- 3HaTh pa3Inyie CKOPOCTe 0ObEKTa B CTOSTUEH BOJIE, TPOTUB TEUEHUS U 10 TEUCHUIO PEKH;

- pelarh 3aa4y Ha HaX0)K/IEHUE YaCTH YKcia U YUclia 0 €ro 4acTy;

- pelarth 331a4M Pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH, Ha IBUKEHUE), CBA3BIBAIOIINX TPU
BEJIMUMHBI, BBIACIATH 3TU BETUYUHBI U OTHOLICHUS MEXKAY HUMU;

- HaXOJUTh MPOLIEHT OT YUCJIA, YUCIIO 10 MPOLIEHTY OT HETO;

- pelaTh HeCI0XKHbIE JIOTUYECKUE 3a7jaul METOJJOM PacCy X ICHUM.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

- BBIJIBUTaTh F'MIIOTE3bI O BOZMOXKHBIX MPEAEIbHBIX 3HAUYCHUSIX HCKOMBIX B 33]1a4€ BEJIMYUH
(tenatb MPUKUIKY).

I'eomeTpuueckune purypsi

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMHU I€OMETPUUECKUX (PUTYD;

- U3BJIEKaTh UH(OPMAILIMIO O TEOMETPUUYECKUX (PUrypax, MPEICTaBICHHYIO Ha YepTekax B
SBHOM BUJIE;

- IPUMEHSATH JUIsl PELIEHUs 33/1a4 reoMeTpruueckue (akThbl, €CIU yCIOBHS UX MPUMEHEHUS
3aJaHbl B IBHOH (opme;

- pelaTh 331a41 Ha HAXOXKIEHHE T€OMETPUUYECKUX BEIMYUH 10 00pa3laM Uil alropuTMam.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- HCIIOJIB30BAaTh CBOMCTBA TE€OMETPUYECKUX (UIYp s pelIeHHs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.

OTHowmeHust

- OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMM: PaBEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapajuIeIbHOCTh NPSMBIX, MEPHEHAUKYIIPHOCTh MPSMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHANUKYIISIP, HAKIOHHAs, IPOEKIUSI.

B noBceiHEeBHOM KU3HU U MTPU U3YYEHHUH IPYTHX MPEIMETOB:

- HCIIOJIB30BATh OTHOIIEHUS ISl PEIIEHUs MPOCTEUINNX 3a]a4, BO3HUKAIOUINX B pEaJIbHON
KHU3HU.

HN3mepenns u BbIYUCICHUS

- BoinonHATh M3MepeHue JUIMH, PACCTOSIHUM, BETUYUH YIJIOB, C IIOMOILBIO HHCTPYMEHTOB
JUIsl U3MEPEHUH JJIMH U YIJIOB;

- IPUMEHATh (POpMyNBl MepuMeTpa, IUIOMAAM U o0beMa, IUIOMIAJU TOBEPXHOCTH
OTJIENIbHBIX MHOTOI'PAaHHUKOB IIPH BBIYHUCIIEHUX, KOTJ1a BCE JAHHBIE UMEIOTCS B YCIOBUH;



- mpuMeHATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOIICHHS JUIs
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOMIAAEH B MPOCTEUIIINX CIydasiX.

B noBceHEeBHO KU3HU U ITPH U3YYEHHUH JPYTUX MPEIMETOB!

- BBIUUCIIATh PACCTOSHUS HAa MECTHOCTHM B CTAaHAAPTHBIX CHUTyalMsX, IUIOLAIUd B
NPOCTEUIINX CIyYasx, IPUMEHATh (OPMYIIbI B TPOCTEHUIIINX CUTYaLUsAX B TOBCEHEBHOMN KU3HU.

I'eoMeTpuyeckue NOCTPOEHUs

- 306pakaTh TUIIOBBIE TNIOCKHE PUTYPHI U (PUTYPHI B TPOCTPAHCTBE OT PYKU M C TOMOIIBIO
UHCTPYMEHTOB.

B noBceHEeBHO KU3HU U ITPH U3YYEHHUH JPYTUX MPEIMETOB!

- BBIMOJIHATh IPOCTEHIINE IOCTPOECHUSI HA MECTHOCTH, HEOOXOJMBbIE B PEaIbHOM JKU3HU.

I'eomeTpnueckne npeodpazoBaHus

- Ctpouth GUrypy, CHMMETPUYHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUYKH.

B noBceHEeBHOI KU3HU U MTPH U3YYEHUH JPYTUX MPEIMETOB!

- paco3HaBaTh JBM)KEHUE OOBEKTOB B OKPY’KaIOIIEM MHPE;

- pacro3HaBaTh CUMMETPHYHBIC (PUTYPHI B OKPY’KAIOIIEM MHpE.

BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMHU BEKTOP, CYMMa BEKTOPOB, ITPOU3BECHNE
BEKTOpa Ha YHUCJI0, KOOPJMHATHI Ha MJIOCKOCTH;

- OTIPE/ICISITh MPUOIIKEHHO KOOPAMHATHI TOUKU IO €€ M300PKEHHUIO Ha KOOPIMHATHOU
IUIOCKOCTH.

B noBceHEeBHOI KU3HU | ITPH U3YYEHHUH JPYTUX MPEIMETOB!

- ICIOJIb30BATh BEKTOPHI Ul PEIICHUs MPOCTEHIIMX 3a/1ady Ha OIpeNeleHUue CKOPOCTH
OTHOCHUTEJIBHOTO JIBH)KCHUSI.

HcTopust MaTeMaTHKH

- OnUCHIBaTh OT/IENBHBIC BBIJAIOIIMECS PE3YJIbTaThl, IMOJYYCHHBIE B XOJAE pPa3BHUTHUS
MaTEeMaTHKH KaK HayKH;

- 3HAaTh PUMEPHI MATEMAaTUIECKUX OTKPBITHIA;

- IOHUMATh POJIb MaTEMAaTHUKH B pa3BUTUU Poccum.

MeToabl MaTeMaTHKH

- BoiOupate moaxomsmuii M3y4eHHBIM METOJ S PELIeHHs HW3YyYeHHBIX THUIIOB
MaTeMaTHYECKUX 3a]1ad;

- [IpuBoauTh  TmpuUMEpbl  MaTEeMaTHYECKHUX  3aKOHOMEPHOCTEH B  OKpyKarolei
JIECTBUTEIIEHOCTH M TTPOM3BEACHUSIX UCKYCCTBA.

BBIMyCKHUK TOJIY4UT BO3MOXKHOCTH HayuyuTbcs B 7-9 Kkiaccax g oOecreueHHs
BO3MO>KHOCTH YCIEIIHOTO MPOAO0KEHNs 00pa3oBaHus Ha 0a30BOM YpPOBHE

DJiIeMeHThI TEOPUH MHOKECTB U MATEeMATHYeCKOM JIOTHKH

OrnepupoBaTh NOHATHUSIMHU:

- OTpesieJieHne, TeopeMa, aKCMOMa, MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, HJIEMEHT
MHOXECTBA, ITYCTOE, KOHEYHOE M OECKOHEYHOE MHOYKECTBO, MOJIMHOXKECTBO, TIPUHAICKHOCTH,
BKJIIOYEHHUE, PABEHCTBO MHOXKECTB;

- OTIpE/ICTISITh TPUHAUIEKHOCTh DJIEMEHTa MHOXKECTBY, OOBEIMHEHHIO W TEPEeCeUCHUI0
MHOXECTB;

- 3aJ1TaBaTh MHOKECTBO C ITOMOIIBIO MTEPEYNCIICHHS DIIEMEHTOB, CJIOBECHOTO OIMCAHHS,

- OTIEpUPOBATh MOHATUSMH: BBICKA3bIBAHWE, MCTUHHOCTh M JIOKHOCTh BBICKA3bIBaHMA,
OTPHIIAHUE BBHICKA3bIBAHUH, ONIEPAIIH HaJ BEICKA3bIBAHUSIMU: U, WITH, HE;

- CTPOMTD BbICKa3bIBaHUS, OTPUIIAHUS BBICKA3bIBAHHM.

B noBceiHEBHOM KU3HU U IPU U3YYCHHUHU JAPYTHX MPEAMETOB:

- CTPOMTD LEMOYKH YMO3aKIIOYEHUI Ha OCHOBE UCIIOJIb30BaHUs IPABUIT JIOTUKH;

- HCTIOJIh30BaTh MHOKECTBA, OTIEPAIlMHA C MHOXKECTBAMH, UX TpapUUecKoe MpeCTaBICHHIE
JUISL OTIMCAHUSI peaTbHBIX MPOLIECCOB U SBJICHUM.

Yucaa

OnepupoBaTh MOHATUAMHU:



- MHO>KECTBO HaTyPaJIbHBIX YHMCEJ, MHOXKECTBO II€JIBIX YMCEJ, MHOXECTBO PallMOHAIbHbBIX
YUCeNl, UPPALMOHAIIBHOE YHCIIO, KBAJIpaTHBI KOPEHb, MHOXXECTBO JEHCTBUTEIBHBIX YHCEN,
reoMeTpHuuecKas MHTEpPIIPETallsl HATYpaIbHbIX, LENbIX, PAlUOHAJIBHBIX, JEHCTBUTEIBHBIX YUCEL;

- IOHUMATh U OOBACHATH CMBICH MO3UIIMOHHON 3alMCU HATYPAJIbHOTO YUCIIA;

- BBIIIOJIHATh BBIYMCIEHUS, B TOM 4YHCIE C HCIOJIb30BAaHUEM IPUEMOB PaLMOHAIBHBIX
BBIYMCIICHHI,

- BBIIIOJIHATH OKPYTJIEHUE PALMOHAIIBHBIX YHUCEN € 33JaHHON TOUHOCTHIO;

- CPaBHMBATh PAllMOHAJIBHBIE U UPPALMOHAIbHBIEC YUCIIA;

- IPEJCTABIATh PALMOHAIBHOE YMCIIO B BHUJIE ACCATHYHOW IPOOM YHOPSIOYMBATH YHCIHA,
3aMyCcaHHbIe B BUJIe OOBIKHOBEHHOM U JIECATUYHOMN Ipo0u;

- HaxoauTh HOJI 1 HOK umcen u ucnonb30BaTh UX IPU PELICHUU 3a]1a4.

B noBce1HEBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

- IPUMEHATH IIpaBUJIa MPUOINKEHHBIX BBIUMCICHUN NPU PEIICHUU NPAKTUYECKUX 3a7a4 U
pellIeHnu 3aa4 JPYTux y4eOHbIX PEIMETOB;

- BBIIIOJIHATh CPAaBHEHUE PE3YJIbTATOB BBIUMCICHUM MPU PEIICHUN IPAKTUYECKUX 33/ay, B
TOM YHUCJIE TPUOIMKEHHBIX BHIYUCIICHUI;

- COCTaBJIATh U OLIEHUBATh UYMCIIOBBIE BBHIPAKEHUS MPU PEUICHUM MPAKTUYECKHUX 3a7ad U
3a[a4 U3 IPYrux y4yeOHbIX MPEAMETOB;

- 3aMKMCHIBaTh U OKPYIJISATh YMCIIOBBIE 3HAYEHHUS PEAJbHBIX BEIMYUH C HCIOJIb30BAHUEM
Pa3HbIX CUCTEM U3MEPEHUS.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

- OnepupoBaTh MOHATUAMHU CTENEHU C HATypaJbHbIM IOKa3aTelIeM, CTEIEHH C IIEJIbIM
OTpULIATENIbHBIM I10Ka3aTeJIEM;

- BBITIOJIHATH IIPE0Opa30BaHUs 1IENIbIX BBIPAXKCHHM: NEHCTBUS C OAHOWICHAMH (CI0XKEHUE,
BbIUWTAaHUE, YMHOKEHUE), NEHCTBHUS C MHOTOWIEHAMH (CI0KEHUE, BBIYMTAHUE, YMHOXKEHHUE);

- BBITIOJIHATH PA3JI0KEHHE MHOTOUICHOB HA MHOXKUTENIN OJTHUM U3 CIIOCOOOB:

- BBIHECEHHE 32 CKOOKy, TpPYIIHUPOBKA, MCIONb30BaHUE (OPMYIT COKpAIIEHHOTO
YMHOXEHHUS;

- BBIIEJIATH KBaJIpaT CyMMbI U Pa3HOCTU OJIHOUYJIEHOB;

- pacKkiaabIBaTh HA MHO>KUTEIN KBAJPAaTHBIN TPEXWIEH;

- BBIIIOJIHATh ~ NPEOOpa30BaHMsI  BBIPAXKEHUM, COAEpKALUMX CTENEHH C  LEJbIMU
OTPHULATENIBHBIMY [T0KA3aTEISAMU,

- BBIIIOJIHATH IIPE0OpazoBaHus APOOHO-PAllMOHAIBHBIX BBIpaXKEHU: COKpalleHue apo0eH,
NpUBEJCHNE anredpandeckux qpodeit kK 00lieMy 3HaMeHaTeo, CII0KEHNEe, YMHO)KEHUE, IeJICHUE
anreOpanveckux ApoOeil, BO3BeIEeHHE alreOpandeckoi JapoOM B HATypalbHYI0 U IEIYIO
OTPHULATEIIbHYIO CTEIIEHb;

- BBINIOJIHATH IIPE0OpPa30BaHusl BEIPAKEHUM, COIEpKaNX KBaIpaTHbIE KOPHU;

- BBIACIAT KBaJgpaT CYMMBbl WJIM DPAa3sHOCTH [BYWI€HAa B BBIPAXKCHMSX, COAEpKAIUX
KBaJIpaTHbIE KOPHU;

- BBIMOJIHATH Peo0pa30BaHMsl BEIPAXKEHUH, COIepKAIUX MOYJIb.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

- BBIMOJIHATH Peo0pa30BaHus U ACUCTBUS ¢ YUCIAMU, 3alIMCAaHHBIMU B CTAaHJAPTHOM BUJIE;

- BBIIIOJIHATH MPe0Opa3oBaHUs anreOpanuecKkux BBIPAXEHUHN MpU pEelIeHUHU 3a/1ad APYTrux
y4eOHBIX IPEAMETOB.

YpaBHeHUsI M HEpaBEHCTBA

- OnepupoBaTh TOHATUSMU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb YpPAaBHEHHUS, pELICHHUE
HEPAaBEHCTBA, PAaBHOCHWIbHBIE ypaBHEHHUs, 00JaCTh ONpENENIeHUs YpaBHEHHUs (HEpaBEHCTBA,
CUCTEMBI YpaBHEHUI WJIN HEPABEHCTB);

- pelmiath JMHEWHbIE YpPaBHEHHMSI U YpaBHEHHUS, CBOJUMBIE K JUHEHHBIM C IMOMOIIBIO
TOKJECTBEHHBIX ITPe0Opa30BaHuUi;

- pemiath KBaJpaTHbIE YPAaBHEHUS W ypaBHEHUS, CBOJMMBIE K KBaJIPATHHIM C IOMOIIBIO
TOKJECTBEHHBIX MTPe0Opa30BaHUM;
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- pemath ApOOHO-IMHEHHBIC YPaBHEHUS;
- pemaTh NpOCTEUIINE UPPALIMOHAIBHBIE YPABHEHHUSI BU/IA , / f(x)=a, \/ f(x)= \/ g(x) -

- pelaTh ypaBHEHHs BHa X =a ;

- pemarh ypaBHEHHs CIOCOO0OM Pa3lIoKeHUs] HA MHOXKHUTEIH U 3aMEHbI IEPEeMEHHOM;

- CIIOJIB30BAaTh METOJ MHTEPBAJIOB [UIsl DPELICHUS WENbIX M JApOOHO-pAllMOHAIBHBIX
HEPaBEHCTB;

B noBceiHEeBHOM KU3HU U MIPH U3YYEHUH IPYTHX IPEIMETOB:

- COCTaBJIATh W pelaTh JUHEHHbIE M KBaJpaTHbIC YpPAaBHEHHs, YpPaBHEHHs, K HHUM
CBOJIAIIUECS, CHCTEMbI JIMHEHHBIX YpaBHEHUHN, HEPABEHCTB NP PEUICHUH 3a]a4 APYTUX YIeOHBIX
PEIMETOB;

BBITNOJIHATH OLEHKY MPaBAOINOA00Us Pe3yabTaTOB, NOMYyYaEMbIX MPU PEHICHUH JTUHEWHBIX U

KBaJpaTHBIX YPAaBHEHUH U CHCTEM JIMHEHHBIX YPAaBHEHUH U HEPABEHCTB IPHU PELICHUHN 33134

JIPYTUX y4eOHBIX MPEIMETOB;

DOyHKUUHA

OnepupoBaTh MOHATUSIMU:

- (hyHKIIMOHAJIbHAS 3aBUCUMOCTb, QYHKIUS, TpaduK QYHKIMH, CIOCOOBI 3a1aHus (PYHKIHH,
apryMeHT u 3HaueHue (QpyHKIuu, 00JIacTh ONpeieleHHs] 1 MHOXKECTBO 3HAUCHUN (DYHKUUU, HYITU
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEYETHOCTDH
byHKIUY;

- CTPOUTH rpauKu JTMHEHHOHN, KBaApaTHUHON (QYyHKIMK, 00OpaTHON MPOIOPLIHNOHAIBHOCTH,
Ha IpUMepe KBaJIpaTUYHON (PYHKIIMH, UCIIONb30BaTh peolOpa3oBanus rpaduka pynkuun y=f(x)
ans moctpoenus rpadukos pynkmwmii y = af (kx+b)+c;

- COCTaBJIATh YPAaBHEHUS MIPSIMOM 1O 3aJIaHHBIM YCJIOBUSAM: IIPOXOSIIEH Yepe3 ABE TOUKH C
3aJJaHHBIMU KOOPJJMHATAMH, IPOXOIsIel yuepe3 JaHHYIO0 TOUKY U NapajuleIbHOM JaHHOM NMpsAMON;

- HCCIIeIOBATh (PYHKIUIO TI0 ee TpaduKy;

- HaXOJUTh MHOKECTBO 3HAYCHUH, HYJIH, IPOMEXKYTKU 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJPaTUIHON ()YHKITHH;

- OIEpUpPOBaTh  MOHATUSAMM:  IOCIEIOBATENbHOCTh, apupMeTHyecKas Iporpeccus,
reoMeTpHuuecKas porpeccus;

- pemarh 3aJa4u Ha apu(METHIECKYIO U TEOMETPHUECKYIO TPOrPECCHIO.

B noBceHEeBHOI JKU3HU H TTPH U3YUEHHUH JPYTUX MPEIMETOB!

- WUTIOCTPUPOBATh € MOMOIIBIO IpaduKa peabHyl 3aBUCHUMOCTb WM TPOLECC MO HX
XapaKTepUCTUKAM;

- HCIOJIb30BATh CBOMCTBA U rpadMK KBaAPaTUUHON (PYHKIIMH PH PEIICHUH 33124 U3 APYTHX
y4€OHBIX IPEIMETOB.

TexcroBbIe 3a1a4H

- Pemiath nmpoctele 3a1aun pa3HbIX TUIIOB;

- ICTIIOJIb30BAaTh DPAa3HbIE KPATKHUE 3alMCH KaK MOJIENIM TEKCTOB CIIOXKHBIX 3aj1ad Jyis
MIOCTPOEHHUS ITOMCKOBOW CXEMBbI U PEIICHNUs 33/]1a4;

- pa3nu4aTh MOJIENb TEKCTa U MOJIEeNb PELICHUs 3a/]aul, KOHCTPYHUPOBaTh K OJJTHOW MOJIeNn
pelIeHNs HEeCI0KHON 3aJaul pa3Hble MOJIETHN TEKCTA 3a/1auH;

- MOJICJIMPOBATh PACCYKJICHUs MTPH MOUCKE PELICHUS 3aj]ay C MOMOIIBIO CXEM;

- BBIJICJISATH ATAlbl PEUICHUS 3a/1a4 U CO/Iep KaHNEe KaXKIO0ro JTarna;

- yMETh BBIOMpATh ONTUMAJBHBIA METOJl pEeIleHUs 33aJaud U OCO3HaBaTh BHIOOP METOAA,
paccMaTpuBaTh pa3InyHbIE METObI, HAXOAUTH Pa3HbIE PEIIEHUs 3aJ]au, €CJIM BO3MOKHO

- aHAJIM3UPOBATH 3aTPyJHEHUS IIPU PELICHUH 33/1a4;

- UHTEPNPETUPOBATh BBHIYUCIUTENbHbIE PE3ylbTaThl B 3a/ladye, UCCIEN0BaTh IMOJIYYEHHOE
peleHne 3a1auy;

- aHaJIM3UPOBATH BCEBO3MOKHBIE CUTYAllMU B3aUMHOTO PACIIOJIOKEHUS ABYX OOBEKTOB U
U3MEHEHHE UX XapaKTePUCTUK MPH COBMECTHOM JABHKEHHH (CKOPOCTH, BPEMSI, pPACCTOSTHUE) MIPH
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pelICHUH 3a/lad Ha JBWKEHHE JBYX OOBEKTOB KaKk B OJHOM, TaK M B IPOTHBOIOJOKHBIX
HaIPABJICHUSX;

- HCCIIEI0OBAaTh BCEBO3MOXKHBIC CHUTyallud IIPU PEIICHHUM 3a7a4 HA JBWKECHHE IO pEKe,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

- pemiath pazHoOOpa3HbIe 3a7audl «HA YacTH», peuiarb U 0OOCHOBBIBATH CBOE PELICHHE
3aj1a4 (BBLAEIATh MATEMATHUECKYI0 OCHOBY) Ha HaX0XKJIEHHE YacTH YMCia M YUCIIa IO €ro 4acTu
Ha OCHOBE KOHKPETHOT'O CMbICIIa ApooH;

- OCO3HaBaTb M OOBACHATh HAECHTHUYHOCTh 33Jad pa3HbIX THUIIOB, CBS3BIBAIOUIMX TpPU
BEJIMYMHBI (Ha padoTy, HAa MOKYIKH, Ha JBM)KEHHUE), BBIICIATH 3TH BEIMYUHBI U OTHOLICHHUS
MEXIy HUMH, NPUMEHATh UX IpHU pEIIeHHM 3a]ad, KOHCTPYUPOBaTb COOCTBEHHBIE 3ajay
YKa3aHHBIX TUIIOB;

- pelaTh HECJIOKHBIE 3a7a4U Ha IPOLICHTHI;

- pemaTh HECJIOKHBIC 3a7a4y 10 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEIH;

- pelaTh HECJIOKHBIE 3a7a4U 110 MaTEMaTUYECKON CTATUCTUKE;

- OBJIAZICTh OCHOBHBIMH METOJaMHU pPEIICHHUsS CIOKETHBIX 3a1ad: apu(pMETHUYECKHH,
anreOpanyeckuii, nepedop BapuaHTOB, FTEOMETPUUYECKUN, rpadUUeCKuil, IPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLUSX.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

- pemaTh ¥ KOHCTPYHMPOBATh 33Jla4d HAa OCHOBE PACCMOTPEHMS pEalbHBIX CUTYallUi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BBIUMCIIUTENIbHBINA Pe3yJIbTaT;

- pemaTh 3aJ1a4y Ha JIBM)KCHHE 110 PEKE, pacCCMaTPHUBAask Pa3HbIE CUCTEMBI OTCYETA.

CraTucTHKA M TEOPHUS BEPOATHOCTEH

OrnepupoBaTh NOHITHUSIMHU:

- cToj04aTble M KpYroBble JUarpaMMbl, TaOJIMIbI JAaHHBIX, CpeAHee apudmernyeckoe,
MEJMaHa;

- U3BJIEKaTh UH(OPMAIIMIO, IPEJCTABICHHYIO B TaOJIUIaX, Ha AUarpaMmax, rpadukax;

- COCTaBJIATH TaOJIHIIBI, CTPOUTD JUArpaMMbl M rpaKu Ha OCHOBE JIaHHBIX;

- IPUMEHATH NIPABUJIO ITPOU3BEICHUS IIPU PEIIEHUH KOMOMHATOPHBIX 3aa4;

- OIIEpPUPOBAThH MOHATHAMU: CIy4alHbIN OMbIT, CIy4yallHbIA BHIOOD, UCIIBITAHUE,

- JJIEeMEHTapHOe cly4aiiHoe cOoObITHE (MCXO0J), KIACCHUYECKOe ONpeeNIeHHe BEPOSTHOCTH
CITy4altHOTO COOBITHS;

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- U3BJIEKaTh, MHTEPIPETUPOBATh U MpPEeoOpa3oBbIBaTh MH(GOPMAIUIO, MPEICTABICHHYIO B
TabJMIax, HAa AMarpamMMmax, rpadukax, OTpakarollyl0 CBOWCTBA M XapaKTEPUCTHKH pealibHBIX
MIPOLECCOB U SIBJICHUI;

- OLICHUBATh BEPOSATHOCTh PEAJIbHBIX COOBITHH U SIBIICHU.

I'eomeTpuueckne purypsi

- OnepupoBaTh MOHATUIMHU '€OMETPUUYECKUX UTYP;

- U3BJIEKaTh, MHTEPIPETHUPOBATh M MpPeoOpa3oBbIBATh MH(OPMALMIO O T€OMETPUUYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTexax;

- IPUMEHSATH T€OMETpUUECKHe (PAKThI Ui PEIIeHUs 3a]1a4, B TOM YHUCIIE, IPEANO0JIararoIinx
HECKOJIBKO IIaroB PELICHMUS;

- (opmyaHMpoBaTh B MPOCTEUIINX CAy4asX CBOMNCTBA U MPU3HAKU (pUryp

- BIaJIeTh ~ CTaHJApTHOM Kiaccupukanue 1miaockux ¢uryp (TpeyrojibHMKOB U
YEeTBIPEX YT OJIbHUKOB).

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

- HCII0JIb30BaTh CBOMCTBA Nr€OMETPUUECKUX (DUTYp JIJIS pelIeHHs 3a/1a4 MPaKTUYECKOT0

XapakTepa M 3a/1a4 U3 CMEKHBIX JUCLUILINH.

OTHowmeHust

OnepupoBaTh MOHATUAMMU:
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- paBeHCTBO (QUryp, paBHbIE (UTYPbI, PABEHCTBO TPEYrOJIBHUKOB, MapaIeIbHOCTh
IPSIMBIX, NIEPIEHAUKYISIPHOCTh IPAMBIX, YIJIbI MEKIY NPSAMBIMH, NIEPICHANUKYIISIP, HAKJIOHHAS,
poeKIus, nogodue puryp, nogo0HbIE PUTYPHI, TOAOOHBIE TPEYTOJIBHUKH;

- XapaKTepU30BaTh B3aUMHOE PACIIOJIOKEHUE IIPIMON U OKPYKHOCTH, ABYX OKPY>KHOCTEH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

- HCIIOJIB30BATh OTHOUICHMS [UIsl PELICHU 3a/1a4, BOSHUKAIOIINX B PEaIbHON XKU3HU.

HN3mepenus u BbIYMCICHUS

- OnepupoBaTh NPeICTaBICHUSAMHU O JUIMHE, IO 1, 00beMe KaK BEIUUYNHAMU.

- [Ipumensts Teopemy Iludaropa, hopmyns! omann, o0beMa Ipu pelIeHUH 3a/1a4;

- IPOBOJIUTH NPOCThIE BBIYUCIICHUS HA OOBEMHBIX TeJlax;

- (hopMynupoOBaTh 33a4M HAa BBIYMCIICHUE JUIMH, IUIOMIAIeil 1 00BEMOB M pelaTh UX.

B noBce1HEBHOM JKM3HU U ITPU U3YYECHUH JPYTHX IIPEIMETOB:

- IPOBOJUTH BBIYMCIIEHUSI HA MECTHOCTH;

- IPUMEHATh (QOPMYJIBI IIPU BBIUMCIEHUSX B CMEXKHBIX Y4EOHBIX MIpeaMeTax, B
OKPYKarOIIEeH IEMCTBUTENBHOCTH.

I'eomeTpuyeckne NoCTpoeHUs

- 306pakaths reomMeTprudeckue (GUrypsl o TEKCTOBOMY M CUMBOJIBHOMY OIMCAHUIO;

- CBOOOJIHO  ONEpPHPOBATh UYEPTEKHBIMM HHCTPYMEHTAMHU B HECJIOXKHBIX ClIydasx,
BBITOJIHATH IOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHSATh OT/EJIbHBIE METO bl IOCTPOSHUI LIUPKYJIEM
Y JINHEHUKOH U MPOBOJIUTH NPOCTEHUILNE UCCIEA0BaHUS YU CIIA PELICHUI;

- 1300pakaTh TUIIOBBIE IJIOCKKE (PUTYPHI U OObEMHBIE TeTIa.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

- BBIIIOJIHATH IIPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBbIE B PEAJIbHOM KU3HU;

- OLICHUBATh pa3Mepbl peallbHbIX 0OBEKTOB OKPYKAIOIEr0 MUPA.

IIpeoGpazoBanusn

- OnepupoBaTh MOHATHEM [BMKEHUS M IpeoOpa3oBaHUs 10A00Us, BIAAETh NPUEMaMHU
NOCTpOeHHUS (UTYp C HCHOJB30BAHHWEM JBHKCHHUH M MpeoOpa3oBaHWil MOJ00Ws, MPUMEHATH
IIOJIyYECHHBIE 3HAHMSI M OIBIT IIOCTPOEHUI B CMEXHBIX NPEAMETAX U B PEAIBHBIX CUTYALHAX
OKPY’KaIoILEro MUpa;

- CTpOUTh (Urypy, NOJOOHYIO JaHHOW, TOJb30BAThCS CBONCTBAMU MOAOOMS IS
000CHOBaHHUS CBONCTB QUTYD;

- IPUMEHATh CBOMCTBA JBM)KEHUI U MPOBEAEHUS MPOCTEHIINX OOOCHOBaHWH CBOMCTB
dburyp.

B noBce1HEBHOM KM3HU U ITPU U3YyYEHUH IPYTUX IPEIMETOB:

- IPUMEHSATH CBOWCTBA ABM)KEHUN U MPUMEHSATH MOJ00ue /1711 HIOCTPOECHUH U BHIYMCICHUH.

BexkTopbI M KOOPpAUHATHI HA MJIOCKOCTH

OrnepupoBaTh NOHATHUSIMHU:

- BEKTOp, CyMMa, pa3HOCTb BEKTOPOB, IPOM3BEICHHE BEKTOpAa Ha YHUCIO, YroJdl MEXIY
BEKTOPAaMH, CKAJIPHOE IPOU3BEIAEHUE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPAMHATHI
BEKTODA;

- BBIIIOJIHATh JIEUCTBUS HAJ BEKTOpamH (CIIOKEHHE, BHIUMTAHUE, YMHOXKEHHE Ha 4YHCIO),
BBIUNCIIATh CKAJISIPHOE IIPOU3BEACHUE, ONPENEIATh B IPOCTEHIINX CIydasX Yroil MEXIy
BEKTOPAaMH, BBIIIOJIHATh DPA3JI0KEHHE BEKTOpPAa Ha COCTABIIAIOLIME, NPHUMEHATh IOJY4CHHBIE
3HaHUS B (U3UKE, MOJb30BATHCA (HOPMYJONH BBIYMCICHUS PACCTOSIHUS MEXAYy TOYKAaMH IO
M3BECTHBIM KOOPJMHATAM, UCII0JIb30BaTh ypaBHEHUS (GUTYp JUIs pelIeHus 3a/1a4;

- IPUMEHATH BEKTOPBI M KOOPJAUHATHI JUIsl PEILICHUS] TEOMETPUUYECKUX 3a]a4 HA BHIYMCIICHUE
JUIVH, YTJIOB.

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

- HCII0JIb30BATh MOHATHUS BEKTOPOB U KOOPAUHAT IS peIIeHUs 3a/1a4 1o pu3MKe, reorpaduu
U JIpYTUM y4eOHBIM IIpeMeTaM.

Hcropust MaTeMaTUKH
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- XapaKTemeBaTL BKJIaJ BBIIAOIIINXCA MAaTCMATHUKOB B pa3BI/ITI/Ie MaTEMaTUuKU U HUHBIX
Hay4HBIX 001acTei;

- IIOHUMAaThb pOJIB MaTeMaTuKu B pa3BI/ITI/II/I POCCI/II/I.

MeTtoabl MATEMATHKU

- I/ICHOJIL?;YSI I/I3y‘-ICHHBI€ MCTOABI, HpOBOIII/ITB JO0Ka3aTCIbCTBO, BbIIIOJIHATDH OHPOBep)KeHI/Ie;

- BBIOMpaTh U3YYCHHBIC METO/IbI U UX KOMOWHAIIMH I PEIICHUSI MaTEeMaTHYECKHX 3a/a4;

- UCTIOJIB30BaTh MAaTeMaTUUECKUE 3HAHUS JIJIs1 OMMCAHUS 3aKOHOMEPHOCTEH B OKpYy X arolen
JIEHCTBUTEIILHOCTH U TIPOU3BEACHUSIX UCKYCCTBA;

- IPUMEHATH IIPOCTEUIINE IIPOrPAMMHBIE CPEACTBA IIPU PEIIEHUN MaTEMAaTUYECKHUX 3a/1a4.

Coz[ep;lcafme Kypca MaTEMaTuUKU B 5-6 kaaccax

HarypajibHble 4nc/ia u HyJIb

HarypajbHblii psig ynces U ero cBoicTBa

HatypanbpHOoe 4muCIIO, MHOKECTBO HATYPaJbHBIX YHCET M €ro CBOWCTBA, M300paKCHHE
HaTypaJbHbIX YHMCEJ TOYKAMHM Ha YUCIOBOM mpsiMoil. Mcmonb30BaHHE CBOMCTB HAaTypalbHBIX
YuUCeN MPU PEIICHUH 3a/1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCEJI

Paznuune mexnay uumdpoit m umcnom. llo3unmoHHas 3amuch HATYpaIbHOTO YHCIA,
MOMECTHOE 3HaueHue IUQPBI, pa3psabl U KIacChl, COOTHOIIEHHE MEXAY ABYMS COCEIHUMHU
Pa3pAIHBIMU €IMHUIIAMH, YTCHHE U 3aITUCh HATYpPaJIbHBIX YUCE.

OxkpyriieHue HATYPAJIbHBIX YK CeJI

HeobxomumMocth okpyriienus. [IpaBuiio OKpyriieHHsI HATYPATbHBIX YUCEIL.

CpaBHeHHe HATYPAJIBHBIX YK CeJI, CPABHEHHE ¢ YucJoM 0

[TonsiTue 0 cpaBHEHUHU YKCEN, CPABHEHUE HATYpPaJIbHBIX YHCEN APYT C IPYTOM U C HYIEM,
MaTeMaTH4YecKas 3aluch CPAaBHEHH, CTOCOOBI CPABHEHMSI YUCEIL.

JelicTBHS ¢ HATYPAJbHBIMHM YHCJIAMM

CnoxxeHue M BBIYMTAHUE, KOMIIOHEHTBI CJIOXEHUS M BBIUUTAHMS, CBSI3b MEXKAY HHMH,
HAXO0XKJIEHWE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTH MIPH U3MEHEHUU KOMIIOHEHTOB
CJIOKEHHUS U BBIYUTAHUA.

YMHOXEHUE U JIeJIEHHE, KOMIIOHEHTHl YMHOXXCHHUS U JICJICHHs, CBA3b MEXIYy HUMHU,
YMHOXXEHHE M CJIOXEHHE B CTOJIOWK, JENEHUE YTOJKOM, MPOBEpKa pe3yiabTaTa C IMOMOIIBIO
MPUKUJIKH U OOPaTHOTO JEHCTBUS.

[lepemecTuTenbHbIl U cOUYETATENbHBIM  3aKOHBI  CJHOKEHHUS W YMHOXXEHHS,
pacrpeeuTeNbHbIN 3aKOH YMHOXXEHHSI OTHOCHTEIIBHO CIIOKEHHS, 000CHOBAHHE aJITOPUTMOB
BBITIOJTHEHUS apU(METUIECKUX JEHCTBHIA.

Crenenb ¢ HATYPaJbLHBIM MOKa3aTeJIeM

3anuce 4Kcia B BUE CYMMbI Pa3psiAHBIX CJIaraéMbIX, MOPSIOK BBIMOJHEHUS JAEHCTBUI B
BBIPAKEHUSIX, COJIEPKAIINX CTENEHb, BEIYUCICHNE 3HAYEHUN BRIPAKEHHM, COICPIKAIINX CTEIIECHb.

Yucii0Bble BHIPAKEHUSA

UwucioBoe BEIPAKEHHE U €T0 3HAYCHHUE, TOPSIOK BHITIOJHEHUSI IEHCTBHIA.

Jenenne ¢ octaTkoM

Jlenenne ¢ 0CTaTKOM Ha MHOYKECTBE HATYPAJIbHBIX YHCEII, CBOMCTBA JIEJICHUS C OCTATKOM.
[IpakTUueckue 3aa4u Ha IEJI€HUE C OCTATKOM.

CgoiicTBa U IPU3HAKY JAEJIUMOCTH

[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Pelienne npakTU4YecKux 3aJaud ¢ IPUMEHEHUEM
MIPU3HAKOB JCIUMOCTH.

PassioskeHue 4ync/ia Ha MPOCTbIe MHOMKUTEIH

[IpocThie U cocTaBHBIC YKCIA.

PaznoskeHre HaTypaabHOTO YKCIIa HA MHOXKHUTENH, Pa3JI0KEHHE Ha MPOCThIE MHOXKHUTEH.
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Auredpanyeckue BbIPasKeHUs!

Hcnons3oBanne OYKB [71s1 0003HAYCHUS YMCETl, BRIYMCICHUE 3HAUYCHUS alNreOpandecKoro
BBIPQXXCHHS, TIPUMEHEHUE aIreOpandecKuX BBIPAKEHUHN ISl 3aIMCH CBOWCTB apU(METHICCKHX
neicTBuil, peoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeauTes i U KpaTHBIE

Jlenutenp U €ro CBOWCTBA, OOIIMIA JIETUTENh ABYX Oosiee uncesn, HauOOJBIIUN OOIIuit
JIEJIUTENh, B3AUMHO MPOCTHIC YUCIIA, HAXOXICHUE HaubobIIero oodmero aenutens. KpatHoe u
€ro CBOiicTBa, o0llee KpaTHOE JIBYX M 0OoJjee uucen, HauMeHbllee o0llee KpaTHOE, CIOCOObI
HAXO0XJICHUS HAUMEHBIIIETO 00IIEro KpaTHoro.

Apodu

OO0ObIKHOBEHHBIE IPOOH

Hons, vacth, ApoOHOe uucio, JApoOb. [IpobHOE 4YHuCIO Kak pe3ylnbTaT JIeJeHHUS.
[TpaBuibHBIE U HETIPAaBUIIbHBIEC APOOH, CMEIIaHHAst JPOoOb (CMEIIAHHOE YHCIIO0).

3anuch HaTypajIbHOTO YUCIA B BUJE IPOOH C 3aJJaHHBIM 3HaMEHaTelIeM, TpeoOpa3oBaHue
CMEIIaHHOM IpOoOH B HEMPABUIBHYIO IPOOh i HA0OOPOT.

[IpuBenenue npobeit k oomemy 3HameHatenn0. CpaBHEeHHE OOBIKHOBEHHBIX APOOCH.

CrnosxeHue 1 BEIMUTaHHE OOBIKHOBEHHBIX JIpo0ei. YMHOKEHUE U IeTICHHE OOBIKHOBEHHBIX
npobeil. Apudmernueckue IEHCTBUSA CO CMEIIAaHHBIMU APoOsMU. ApudmeTuyecKkue IEeHCTBUS C
JPOOHBIMHU YHCIIAMH.

JecaTu4HbIE APOOH

Lenas u npobHas yacTu necsaTMuHOU ApoOu. IIpeoOpa3oBaHue necATHUHBIX JpoOel B
00bIKHOBeHHbIE. CpaBHEHUE AECATUYHBIX Ipo0eil. CiojkeHue U BBIUNTAHUE JECATUYHBIX APOOEH.
OxpyrieHue JEeCSATUYHBIX JpoOed. VYMHOXEHHE U JeJeHUue JAECATHYHBIX  ApoOeil.
[TpeoOpa3oBanue OOBIKHOBEHHBIX IPOOEH B JECATUYHBIE APOOH.

OTHowIEeHNe IBYX YHCe

[Tponopuuu. CpolicTBa HpoOnoOpUUM, NPUMEHEHUE NPONOPLUUI M OTHOIIEHUH mpU
pelleHny 3a1ay.

Cpennee apupmernyeckoe quceJa

Cpennee apudmernueckoe IByX uucell. PeleHne npakTHYeCKUX 3aa4 ¢ IPUMEHEHUEM
cpennero apudmerudeckoro. CpegHee apuPpmMeTHIECKOE HECKOIBKUX YHCEIT.

IIpoueHTsI

[TonsTre nponieHTa. BeruuciieHne NpoueHToB OT YKcia U YMCiIa 0 U3BECTHOMY ITPOLIEHTY,
BBIPAKCHHME OTHOIICHHUS B IIPOLIEHTAaX. PellleHne HECTI0KHBIX MPAKTUYECKUX 3a]a4 C IPOLIEHTaMH.

JAuarpamMmmel

CronbuaTtble M KpyroBble auarpaMmbl. M3prneueHue wuH(pOpMAIMM U3 JHarpaMM.
N300paxeHune quarpaMm Mo YUCIOBBIM JaHHBIM.

PanmnonaJjibHbIE YHCJIa

IoJsi0xkuTEeIbHBIE U OTPUIIATEIbHBIE YHCIA

N300pakeHue yucen Ha YUCIOBOU (KOOpaAUMHATHOW) mpsaMoil. CpaBHeHHe yucen. Moayib
ymcina. JIelcTBUS ¢ MOJ0KUTEIbHBIMU U OTPULIATENIbHBIMU YUCIaMU. MHOXECTBO LENbIX YUCEIL.

IlonsasTHe o0 panumoHanbHOM u4mciae. IlepBuyHOE NIPENCTaBIEHHE O MHOXKECTBE
paluoHaNIbHBIX uncen. JlecTBHs ¢ pallMOHAIbHBIMU YHUCIaMH.

Pelenue TekcTOBLIX 33124

Enunuuesl u3MepeHuWii: JUIMHBI, TUIOMAIM, OOBEMA, MacCChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy €IMHULAMU U3MEPEHHUS KaXJO0H BEIMUYMHBL. 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSIHHE; IPOU3BOJUTENBHOCTh, BpeMs, paloTa; ILieHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Perienue TEKCTOBBIX 3a]1a4 apupMeTHdeckuM criocoobom. Vcrnonp3oBanue Tabiuil, cxem,
yepTexel, Jpyrux CpeacTB NPECTABICHUS JaHHBIX MPH PEIICHUH 3a]Ia4H.

3agauu Ha ABHKeHHE, Pa00TY H MOKYIIKH
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Pemenne HecnoXHBIX 3a/1a4 HAa ABM)KEHHUE B IIPOTUBOIIOIOKHBIX HAIIPABJICHUSAX, B OTHOM
HalpaBJIeHUH, JBWKEHHE IO peKe M0 TEYEHUIO0 M NPOTUB TeueHMs. IlpumeHeHue npobeit mpu
pelIeHny 3aau.

3aga4u Ha YaCTH, 10JIH, IPOLEHTHI

Pemenue 3aau Ha HaxOXKJEHUE YacTU YMCIA U YKCia [0 ero yactu. Pemenue 3axa4 Ha
IIPOLEHTHI U 1onu. [IpuMeneHne nponopuuii Ipy peleHu  3a1ad.

Jlornueckue 3agaumn

Pemennie HECIOXKHBIX JIOTHYECKUX 3a/1a4.

OcHOBHbIE MeTOJbl pelleHHs] TeKCTOBBIX 3aJay: apudMeTHuecKuil, nepedop
BapHaHTOB.

Harmsnnas reomerpus

®urypsl B okpyxaromem mupe. Harnsnnsle npeacrasieHus o Gurypax Ha IUIOCKOCTH:
npsiMasi, OTpe30K, JIy4, YIroJ, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPY’KHOCTb, KPYT. YeTblpeXyrojabHUK,
IIPSIMOYTOJIBHUK, KBafpaT. TpeyroibHUK, BUABI TPEYTOJIBHUKOB. [IpaBuibHbBIE MHOTOYTOJIbHUKH.
N300pakeHre OCHOBHBIX T€OMETpUUECKUX (Huryp. Bzaumuoe pacronoxxeHue 1ByX NpsIMBIX, ABYX
OKPYKHOCTEH, IPSMON U OKPYKHOCTH. /[n1Ha oTpeska, 1oMaHOH. ENMHULBI N3MEPEHMS] AJINHBL.
ITocTpoeHnne oTpes3ka 3amaHHOM JUIMHBL. Bunel yrios. I'pagycHas mepa yrma. M3mepenue un
IIOCTPOEHHUE YIJIOB C TIOMOIIBIO TPAHCIIOPTHUPA.

[lepumerp MHOrOyroapHuKa. [loHsTHE TUIOIIA MM (UTYPBI; €IUHULIBI U3MEPEHUSI TUIOILAH.
[Tnomans mnpsMoyroiabHUKa, KBagparta. [IpubnmxeHHoe wn3MepeHue Iomand ¢GUryp Ha
KJIeT4yaTou Oymare.

[Tonsarue o6bema; equHULBI 00beMa. OOBEM NMPSMOYTOJIBHOIO NapajlieNenunesa, Kyoa.

[lonsiTue o paBeHcTBe Quryp. LleHTpanbHas, oceBas W 3€pKajbHasi CHUMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Hcropusi MaTeMaTHKH

[osiBnenue uugp, Oyks, nepornudos B mpouecce cuéra U pacipeaesieHus IpoIyKTOB Ha
Hpesnem bimxxaem Bocrtoke.

[TosiBieHNE AECATUYHON 3alIUCH YHUCEIL.

Poxxnenne u pazsutre apudmernku HarypansHbix uncen. HOK, HO/I, mpoctsie uncna.

IlosiBneHMe HyJIA M OTPULIATEIBHBIX YACET B MATEMAaTUKE JPEBHOCTH.

po6u B BaBunone, Erunre, Pume. OTkpbiTHE NecITUUHBIX 1poOeii. CTapuHHBIE CUCTEMBI
mep. JlecsTuunble 1pobH U METpHUECKas CUCTEMa Mep.

ConeprxaHue Kypca MaTeMaTHKH B 7-9 kiaccax

Auredpa

Yucaa

PanmnonaJjibHbIE YHCJIa

MHoxecTBO paluoHaNbHBIX yHcesl. CpaBHEHHE palMOHANbHBIX 4Yucen. JlelicTBus c
panroHaIbHBIMU yncnamu. [IpeacraBienne palmoHanbHOTO YUCIa IeCATUYHON APOObIO.

HppauunonajbHble Yucjaa

ITonsTe MppalMOHAIIBLHOTO YKcia. PacriozHaBaHWe HppalMOHAIBHBIX yKncell. CpaBHEHHE
UPPALMOHAIBHBIX Yncel. MHOKECTBO AEMCTBUTEIBHBIX YUCEL.

ToxnecTBeHHBIE IPe0Opa30BaHUA

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

Bripakenue ¢ nepemeHHOW. 3HaueHue BbIpakeHMs. [lojcTaHOBKA BBIpaKEHUII BMECTO
[IEPEMEHHBIX.

Lesbie BbIpaxkeHus

CreneHb ¢ HaTypaJbHBIM TOKa3aTeneM U e€ coicTBa. [IpeoOpa3zoBaHus BbIpaKEHUH,
COJIEpKAIINX CTEIEHH C HaTypaJbHBIM IIOKA3aTEJIEM.

OnHouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHUE,
BbIUHMTaHUE, YMHOXKEeHUE). DOpPMYJIbl COKpPAIIEHHOTO YMHOKEHHSI: Pa3HOCTh KBaJpaToB, KBaapaT
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CYMMBI M pa3HOCTH. Pa3nojkeHne MHOTO4JIeHa HAa MHOXKHTEH: BEIHECEHHE 00IIEr0 MHOXKHTEIS 32
CKOOKH, prMeHeHue GopMyJl COKpaIEHHOro yMHOKeHUs. KBaapaTHbIN TpEXUIieH, pa3iioKeHne
KBaJIpaTHOI'O TPEXWJIEHA HA MHOXKUTEIIH.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenb c mensiM mokaszareneM. [IpeoOpa3oBaHue IpOOHO-TMHEHHBIX BBIPAKCHUM:
CIIOKEHHe, YMHOXEHHUe, JeneHue. AnredOpandeckas apoOb. CokpaileHue anredpandeckux
npobeii. IlpuBenenue anreOpanyeckux apoOei k oOmemy 3HameHaremio. JledcTBust ¢
anreOpandecKuMu JpoOsIMH: CIIOXKEHHE, BbIYUTAHHE, YMHOXKEHHUE, JeJIeHHWEe, BO3BEJICHUE B
CTENEHb.

KBanparnbie kopHu

Apudmerndeckuii KBaapaTHBI KOpeHb. [IpeoOpa3oBaHWe BBIPAKEHHM, COACPIKALIUX
KBaJpaTHbIC KOPHM: YMHOXKCHME, JCICHHME, BBIHECEHHE MHOXMUTEN] H3-TI0J 3HaKa KOPHS,
BHECEHHE MHOYKUTENS N0J1 3HAK KOPHSI.

YpaBHeHusI 1 HEPaBEeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpEeMEHHOI.

YpaBHenust

[lonsiTHe ypaBHEHUS U KOPHSI YPaBHEHHUS.

JInHeiliHOe ypaBHeHHE U €r0 KOPHHU

Pemenne nunelHbIX ypaBHeHUH. Koau4ecTBO KOpHEN JTMHENHOTO YPaBHEHMS.

KBaagpaTHoe ypaBHeHHe M €10 KOPHHU

KBagparuele ypaBHeHums. Hemnonnele kBaapaTHble ypaBHEHHs. JIMCKpUMHHAHT
KBaJpaTHOro ypaBHeHUs. DopMylia KOpHEW KBaJpaTHOIO ypaBHEHUs. PemieHue KBaapaTHBIX
YpaBHEHHIA: MCIIOJIb30BaHUE (HOPMYIIBI I HAXOXKACHUS KOPHEU, pa3sioKeHHEe Ha MHOXKUTEIH.
KonuyecTBO KOpHEN KBaJpaTHOrO YypaBHEHUS B 3aBUCHUMOCTH OT €ro JIUCKpPUMHHAHTA.
YpaBHEHMs], CBOAMMBIE K TMHEUHBIM U KBaJAPATHBIM.

JApo0HO-panMoHaIbHbIC YPABHEHUS

Pemenune npocreiimmx ApoOHO-IMHEHHBIX ypaBHEHHA. Penienne qpoOHO-pannoHaIbHBIX
YpaBHEHUM.

Merto1 3aMeHbI IEPEMEHHOM.

[MpocrTeiinie uppannoHaTbHbIC YPaBHEHHS BHIA \/ f(x)=a, \/ f(x)= \/ g(x).

VYpaBuenus Buga x" =a

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs II€pEMEHHBIMU. JIMHENWHOE ypaBHEHHE C JBYMsI IIE€PEMEHHBIMH.
[Tpsmas kak rpaduueckasi HHTEpIpEeTaLus JIMHEHHOT0 ypaBHEHHS C ABYMS IIEPEMEHHBIMU.

[TonsTHEe cucTeMbl ypaBHEHM. Pemienne cucteMsl ypaBHEHUN.

Meroasl pelIeHHs CHUCTEM JIMHEHWHBIX YPaBHEHUU C JBYMs I[IEPEMEHHBIMHU: METOJ
CJI0’KEHUSI, METOJ MIOJICTAHOBKH.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. CTporue 1 HeCTpOrue HEpaBEHCTBA.

Pemienue nuHEeMHBIX HEPABEHCTB.

KBanpaTHOe HEpaBEeHCTBO M €ro pelieHus. PelleHne KBaApaTHBIX HEPABEHCTB:
UCIIOJIb30BaHNE CBOMCTB M rpaduka KBagpaTUYHONW (YHKIUU, METOJ HHTEpBAJIOB. 3aIluCh
pELICHUS KBaJAPaTHOIO HEPABEHCTBA.

CucreMbl HEPaBEHCTB

CucreMpl HEpaBEHCTB C OJHOM NEpeMEHHOW. PemieHne cucreM HEpaBeHCTB C OJHOMN
MEePEeMEHHOI: JMHEWHBIX, KBaJpaTHBIX. l300pakeHue peleHusi CUCTEMbl HEPABEHCTB Ha
YHUCIIOBOW MPSIMOMN. 3alIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IHousitue pyHKkuuu
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JlekapToBbl  KOOpAMHATBI HAa IUIOCKOCTH. DOpMHUpOBAaHME MPEACTABICHUNH O
METANPEeIMETHOM MOHATUU «KOOPAMHATHI. CrocoObl 3anaHus (QYyHKIMHA: aHATUTUYECKHMH,
rpaduueckuii, Tabnnunbiid. ['padux ¢yakuuu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce
UCCIICIOBaHMSI Pa3IMYHbIX PEAJIbHBIX IPOLIECCOB U PELICHUs 3a/1a4. 3HaueHue (QYyHKIUU B TOUKE.
CpoiicTBa (yHKIMIA: 00NACTh ONpPEACNCHHUS, MHOXECTBO 3HAYCHWH, HYIH, NPOMEKYTKH
3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IPOMEXKYTKU BO3pACTaHMs U yObIBaHMs, HauOoJIbIIEe
U HauMeHbInee 3HaueHus. McenenoBanne ¢pyHkumu no e€ rpaduky.

JIuneiiHas QpyHKIUA

CgoiicTBa 1 rpadUK JMHEHHONU (PYHKITHH.

KBagparuunas pyHkumst

CpoiictBa u Trpaduk KBaapatudHor ¢yHKMU (mapadomna). IlocTtpoenue rpaduka
KBaJpaTHYHOW (QYHKIMHU 1O ToukaM. HaxoxaeHnue Hyneill KBaapaTUYHON (yHKIIMH, MHOXKECTBA
3HA4YEHUH, IPOMEXYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUHOHATBHOCTH

CaoiicTBa QyHKIMU y = k . 'unepbomna.
X

I'paduxu GyHKumit y = /x, y =Ix, y =|[x|-

IlocsienoBaTeIbHOCTH M IPOTPeCCHH

YucnoBas  mociaenoBaTeNbHOCTh.  lIpuMepsl  4HMCIIOBBIX — IOCIEAOBATENbHOCTEH.
beckoneunble MmOCieOBAaTENFHOCTH. ApudMmerndeckas Tmporpeccus u €€  CBOMCTBA.
['eomerpuueckass nporpeccusi. Popmyna oOmero wieHa ¥ CyMMbl N TEpPBbIX WIEHOB
apupMeTUYECKON U FeOMETPUUECKON IIPOrPECCHil.

Penrenune TeKCcTOBLIX 3224

3agaun Ha Bce apupMeTHUECKHE eiicCTBUS

Perienue TEKCTOBBIX 3aJa4 apupMeTndeckuM crocooom. Vcrnosp3oBanue Tabiuil, cxem,
yepTexel, JPyrux CpeaCcTB NPECTABICHUS JaHHbBIX IIPH PEIICHUU 3a]Ja4H.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CUTyallui B3aUMHOI'O PacIOJIOKEHUSI OOBEKTOB MIPU UX JBUKEHHH,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM paboTe.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJEHUE YaCTH YMCIIa U YHCIA 110 €ro 4acTu. Pemenue 3axay Ha
NpOLEHTHI U Aoiu. [IpuMeHeHne nponopuuil Npy pemeHny 3aaay.

Jlornyeckue 3aga4n

Pemenne nornueckux 3aaad.

OcHOBHBbIE MeTO/bI PelIeHHs] TEKCTOBBIX 3a/1a4: apu(PpMETUUECKUA, alreOpandecKuid,
nepebop BapUaHTOB.

CraTncTHKA M TEOPHS BEPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduueckoe MpeaCTaBIEHHE JaHHBIX, CTOJ0YaTble M KpPYroBbIE
quarpammbl, Trpaduk, NPUMEHEHHE AuarpaMM M TpaUKOB JJIs ONHMCAHUS 3aBUCUMOCTEN
peabHbIX BEIMYUH, U3BJIeUeHHE HHPOPMALIUU U3 Ta0JIUL, TUarpaMM U rpadukos.

CayuaiiHble coObITHUS

CrayvaiiHple OMNBITBI (PKCHEPUMEHTHI), 3JIEMEHTapHbIE Cly4dailHble COOBITUS (MCXOJBI).
BepostHoct  sneMeHTapHbIX cOObITUHA. CoOOBITHS B CAy4YaillHBIX AKCIEPUMEHTax U
ONaronpusATCTBYIOIINE dJIEMEHTapHbIe COOBITHSA. BeposTHOCTH ciaydalHbIX COOBITHH. ONBITHI €
PaBHOBO3MOXKHBIMU 3JIEMEHTAapHBIMU COOBITUSIMH. Kilaccmueckre BEpOSITHOCTHBIE OIBITHI C
UCITOJIb30BAHUEM MOHET, KyOHKOB.

DJIeMEeHThl KOMOMHATOPUKHU

[IpaBuI0 yMHOXEHHMS, IEpECTaHOBKH, (hakTopuai yncia. CoyeTaHus U YUCIIO COUETaHUM.
dopmylia ynciia COYETaHHi.

Cay4aiiHble BeJIHYMHbI
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3HAKOMCTBO CO CJIy‘-IElﬁHBIMH BCIIMYMHAMU Ha TMPUMEPAX KOHCYHBIX HOUCKPCTHBIX
CIIy4aillHBIX BEIMYMH. Pacnipenenenre BeposSTHOCTEM.

I'eomerpust

I'eomerpuueckne purypni

@urypsl B reoMeTpPHHU U B OKPYKalollleM MUpe

I'eomerpuueckas durypa.

Touka, 1MHUA, OTPE30K, IpsIMast, 1y, JJOMaHasl, IJIOCKOCTh, Yrojl, OucceKkTpuca yria u eé
CBOICTBA, BU/IbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cumMeTpusi reoMeTpudeckux (uryp. LlenTpanpHas CUMMETpPUsi TEOMETPUIECKUX
duryp.

MHOroyroJibHUKH

MHOroyrojapHuK, €ro »3J€MEHTbl W €ro CcBoWcTBa. Pacno3sHaBaHuMe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBIITyKJIbIE€ M HEBBIITYKJIBIE MHOTOYT'OJIbHUKU. [IpaBUIIbHBIE MHOIOYTOJIbHUKH.

Tpeyronasuuku. BbicoTra, Meauana, OuccekTpuca, CpeOHssl JMHUA TPEYTrOJIbHUKA.
PaBHOOGApEHHBII TPEYTONBHUK, €ro CBOWCTBA M TNPH3HAKH. PaBHOCTOPOHHHH TpEyroJbHHK.
[IpssMOYTONBHBIN,  OCTPOYTOJIbHBIM,  TYNOYTOJIBHBI  TPEYrOJIBHMKH. BHemHue — yriibl
TpeyroyibHUKa. HepaBeHCTBO TPEYyroJIbHUKA.

Yerpipéxyronpuuku. Ilapamnenorpamm, pomMO, NpsAMOYroJbHUK, KBaJpar, Tparenus,
paBHOOenpenHas Tpanenus. CBoCTBa M MPU3HAKK MapajuieorpaMmma, poMoa, mpsMoyrojibHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

WX aeMeHTHI ¥ CBOMCTBA; LIEHTPAJIbHBIE U BIIMCaHHbIE yIuIbl. KacaTenbHas U cexymas K
OKPY’KHOCTH, MX CBOWCTBA. BnucaHHblE M ONMCaHHBIE OKPYKHOCTH JUIsl TPEYTrOJIbHUKOB,
YETHIPEXYTOJBbHUKOB, IIPABUIILHBIX MHOTOYTOJIBHUKOB.

I'eomeTrpuueckue purypsli B npocTpancTse (00bEéMHbBIE Tea)

MHororpaHHyk 1 €ro 31eMeHThl. Ha3BaHMsI MHOTOIPaHHUKOB € Pa3HBIM IIOJIOKEHUEM U
KOJIMYECTBOM rpaHei. llepBuuHbIe IpeACTaBIEHUSA O NMHUpPAMHUJE, NapAJUICNICIUIENe, PU3ME,
cdepe, mape, HUWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHowmeHus

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKK paBEHCTBA TPEYTrOJIbHUKOB.

ITapajuteIbHOCTH MPSAIMBIX

[Ipu3Haky u CBOMCTBA MapajlIEIbHbIX NPSAMBIX.

IlepnenauKyasipHbIC PSIMBbIE

[Ipsmoii  yron. Ilepnenaukynsip k mnpsmoil. Haknonnas, npoekuus. CepenuHHBIN
NEPIEHAUKYIIAP K OTPE3KY.

ITonooue

[TponopunonansHble OTpe3kH, nogodue ¢uryp. [lonoOHele TpeyroiabHukH. llpusnaku
nosoous.

B3anMHOe pacnonoxeHue npsMon U OKPYKHOCTH, IBYX OKPYKHOCTEM.

N3mepenus u BoIuMcIeHUS

Beauuunbl

[Tonsitue Benuuunsbl. Jnuna. U3Mepenne ninunbl. EnuHUBI n13MepeHus JJnHbl. Bennurna
yraa. ['pagycHas mepa yria.

[TonsTre o mIomaay miockoi Gurypsl u e€ cBoricTBax. Mismepenue miomanei. Enuauiibt
U3MEPEHHUS TUIOLIAIHN.

[IpencraBnenne o0 00bEMe U ero cBoiicTBax. M3mepenue o6béMa. Enqunuiisl namepenus
00BEMOB.

I/I3Mepe}m51 U BBIYUCJICHUSA
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WNHcTpyMeHTBI s U3MEPEHUN U MOCTPOCHUIN; M3MEPEHHUE W BBIYHCIICHHUE YIJIOB, JTHH
(paccrostauit), tiomaznei. TpuroHomerpuyeckne (QPyHKIIMH OCTPOTO yIjia B IPSIMOYTOJBHOM
TPEYTOJIbHUKE. Boruucnenue 3JIEMEHTOB TPEYrOJIbHUKOB c HCII0JIb30BaHUEM
TPUTOHOMETPUUECKUX COOTHOILIEHUI. DOopMyIibl IIIOMAAN TPEYrojibHUKA, NapauieorpaMMa u
€r0 YaCTHBIX BHJIOB, (DOPMYIIBI JUTMHBI OKPY>KHOCTH U IUIomaau kKpyra. CpaBHEHUE U BEIYUCIICHUE
miomanei. Teopema Iudaropa. Teopema curycoB. Teopema KOCHHYCOB.

Paccrosinns

PaccrossHne Mexny Toukamu. PaccTossHue OT TOYkKM 10 HpsMOM. PaccrosHue Mmexny
durypamu.

I'eomeTpuyeckue NocTpoeHus

I'eomeTpuueckue MoCTpOeHMs Il WILTIOCTPAL[MM CBOWCTB T€OMETPUUYECKUX QUTYP.

WMHCTpyMEHTBI 1715 IOCTPOCHUN : HUPKYJIb, IMHENKA, yroJbHUK. [IpocTeiiime noctpoexus
LUPKYJIEM M JIMHEHKOM: NMOCTpOeHHE OUCCEKTPUCHI YIila, MEpIeHAMKYJspa K MpsIMOH, yria,
PaBHOIO JaHHOMY,

ITocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, JABYM CTOPOHAM M YIIIy MEKIY HHUMH,
CTOPOHE U JABYM IIPUJIEKAIIHUM K HEH yriiam.

Jlenenue oTpe3ka B JaHHOM OTHOIIECHHH.

I'eomeTpuueckue npeodpazoBaHus

IIpeodpa3zoBanust

[Tonstue npeobpazosanus. [logodue.

JIBMsKeHUs

OceBas U LIEHTpaJIbHAs CUMMETPUS, TOBOPOT U MapajlIeIbHbIA [IEPEHOC.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

Ilonatue BekTOpa, AEHUCTBUS HaJ BEKTOPAaMH, HCIOJIb30BaHME BEKTOPOB B (U3MKe,
pa3JIoKEHUE BEKTOPa Ha COCTABIIAIOIINE, CKAISIPHOE IIPOU3BEICHNUE.

Koopaunarsi

OcHOBHbIE MOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXAy Toukamu. KoopauHaTsl
CEpeUHBI OTpE3Ka.

[IprMeHeHne BEKTOPOB U KOOPAMHAT JUISl PEIICHUs IPOCTENIINX F€OMETPUYECKUX 3a/1a4.

Hcropus MaTeMaTHKHU

Bo3HUKHOBEHHE MaTeMaTHKM KakK Haykd, dTamnbl €€ pa3BuTHs. OCHOBHBIE pa3Jieibl
MaTeMaTUKH. Beigaroniyecss MaTeMaTUKU U UX BKJIAJ] B pa3BUTHE HAYKH.

beckoHEYHOCTh MHOKECTBA MPOCTHIX yucen. Yucna u AJIMHBI OTPEe3KOB. PanyoHansHbIe
yuciaa. [lorpe6HocTh B uppanmonanbHbix yncnax. kona [udaropa

3apoxaeHue anreOpsl B Heapax apudmetuku. An-Xope3mu. PoxaeHue OykBeHHOM
CUMBOJMKH. VIcTOpHs Bompoca 0 HaX0KIeHUU (GOpMyIl KOpHEH anredpandeckux ypaBHEHUI.

[TosiBneHne MeToa KOOPAMHAT, TO3BOJISIFOIIETO EPEBOIUTH T€OMETPUUECKHE OOBEKTHI Ha
a3bIK anreOpol. [losiBenue rpadukoB pyHKui. [IpuMeps! pa3auyHBIX CUCTEM KOOPAUHAT.

[Tudarop u ero mkosna. «Havana» Epknnna.

I'eomerpus u nckyccTBo. I'eoMeTpuyeckre 3aKkOHOMEPHOCTH OKPYKAIOLIETO MUpa.

Ponp poccniickux y4€HbIX B pa3BUTHM MaTEMaTUKH.

TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOJIUMbBIX HA OCBOEHUE KAXKJIOM TEMbBI

Pasien Knacc, 4.
5 6 7 8 9
Harypanbhblie uncna | 20*/23**
CroxxeHue u 30*/35**
BBIYHTAHHE
HATYpaJIbHBIX YHCEI
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VYMHOXEHHE U
JeJIeHue
HaTypaJIbHBIX YUCEIT

34*[45%*

OOBIKHOBEHHBIE
Ipodu

18*/20**

JlecsTHaHbIe IPOOH

48*/55**

[ToBTOpEHME U
cucTeMaTu3aus
yueOHOro Marepuana

Ho
15*/20**

HenumocTb
HaTypaJIbHBIX YUCEIT

17*[22**

OOBIKHOBEHHBIE
Ipodu

36*/44**

OTHoOLIEHUS U
MIPOTIOPIUHU

28*[34**

PanmonanbHbie
qycia U JSUCTBUS
HaJl HUMH

68*/80**

[ToBTOpEeHue u
cucreMaTu3anus
y4eOHOT0 MaTepuaa

Ho
16*/18**

Jluneitnoe
YpaBHEHUE C OAHOMN
MepEeMEHHON

15*/17**

[{enple BeIpaXeHUs

51*/68**

DyHKIMU

11*/14**

CucreMsl JIMHENHBIX
YPaBHEHHI C IBYMSI
MIePEMECHHBIMU

18*/25**

[ToBTOpEeHuE 1
CHUCTEMAaTU3aLHS
y4ueOHOro Marepuana

Ho
4*[8**

PanmonanbHbIe
BBIPAKEHHUS

42*[55%*

KBagparusie KOpHHU.
JleicTBUTENbHBIE
yucua

25*/30**

KBagparusie
ypaBHEHUS

24*[35%*

[ToBTOpEeHuE 1
CHUCTEMAaTU3ALHS
y4eOHOro Marepuana

Jo
8*/12**

HepaseHnctBa

19%/24**

KBagparnunas
byHKIUSA

28*[43**

ONEMEHTBI
MPUKJIATHON
MaTeMaTUKU

17%[22**

YucioBble
OCJIENOBATEILHOCTH

20%/23**
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[ToBTOpEHME U Ho
CHUCTEMATHU3al Ui

15%/20**
yueOHOro Marepuana

Pe3eps 10*/12** 10*/12** 6*/8** 6*/8** | 3*/4**

Pe3epB uacoB MOXKeET ObITh YBEJIMYEH YUUTEIEM 3a CUET YMEHBIIECHUS KOJMYECTBA YacOB HA
IIOBTOPEHHE

Beero 175%210%* | 175%210%* 105%/140%* | 105*/140%* | 102*/136**

HauanrnHbie 11*
r€OMETPUUYECKHE
CBEICHUS

TpeyronbHUKH 20*

[TapamiensHbIe 12*
psIMbIC

CooTHollIeHHE 19*
MEXTy CTOPOHAMU U
yriamMu
TPEYroJIbHUKA

IToBTOpEHME. o
Pemenue 3agau 4*

UYeThIpE€XyroNbHUKH 14*[20**

ITnomans 15*/18**

ITonoGHbIE 17*/24**
TPEYrOJIbHUKI

OKpy»KHOCTb 16*/24*

IToBTOpEHME. o
Perrenue 3amau 4*[13**

Bekropsr 8*/17**

Meroa KkoopauHaT 10*/17**

CooTHOIIIEHHE 11*/21**
MEKTY CTOPOHAMH M
yriamMu
TPEYroJbHUKA.
CkansipHOE
MIPOM3BEICHHE
BEKTOPOB

JlnmuHa OKpY>KHOCTH 12*/16**
¥ IJIOMIAab Kpyra

JIBYOKEHUS 10*/9**

[ToBTOpeHue. Ho
Pemenue 3agau 15*/19**

Pe3eps 4 4*[6** 2%[3**

Pe3epB yacoB MOXKeET OBITh YBEIMYEH YUUTENEM 3a CUET YMEHBIICHUS KOJMYECTBA YacOB Ha
MTOBTOPEHHE

Bcero | | | 70* | 70%/105** | 68*/102**

[Tpumeuanue: maTeMaTrka 5-6 Kjaccel -*- 5 9acoB B Henemto, **- 6 4acoB B HENEIIO;
Anrebpa 7-9 kimaccel-*-3 yaca B Henenmo, **- 4 yaca B HeJIEIIO;

['eomeTrpus 7-9 kiaccel- *- 2 yaca B Hezlento, **- 3 yaca B HeZeIIO.
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