AHHOTanus
K padoueii mporpamMmme o MmareMatuke s 5-9 kiaacca
1. HazBanue padoueii nporpamMmsbl.
Pabouas mporpamMma 1mo MmareMatuke (YpoBeHb OCHOBHOT'O OOIIIETO 0Opa30BaHuUs )
2. HopmaTuBHAasi OCHOBA.
@DenepalibHbII rOCYAapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHJAPT OCHOBHOTO 00111er0 00pa3oBaHus,
OCHOBHasi 00pa3oBaTelibHasl IporpaMmMa OCHOBHOTO o61ero obpazosanus MOBY COII c.
S13bIKOBO.
3. YMK

Y4eOHuUK:
1) MaTtematuka: 5 kjacc: yu4eOHHUK U1 yJanuxcs 001eo0pa3oBaTebHbIX yupekacauid / A. I
Mepsnsik, B. b. [Tononckuii, M. C. SIxkup. — M. :Benrtana-I'pad.
2) Matemaruka: 6 kiacc: yueOHHUK JUIs ydanuxcs o01ieo0pa3oBaTebHbIX yupexaeHuii / A. I,
Mepsnsik, B. b. [lononckuii, M. C. SIxkup. — M. :Benrtana-I'pad.
3) Anrebpa: 7 kiacc: yueOHHK JUIs ydanuxcs o01ieo0pa3oBaTe/ibHbIX yupekacHuii / A.T.
Mep3insk, B.b. ITonouckuii, M.C. fAxup. — M.:Benrtana-I"pad,
4) Anrebpa: 9 kiacc: yueOHHK JUIs ydainuxcs 001eoopa3oBareibHbIX yapexaeHuit / A.T.
Mep3insk, B.b. ITonouckuii, M.C. fAxup. — M.:Benrana-I"pad,
5) 'eometpus: 7-9 knace: yueOHUK U151 YIaLIUXCs 0011e00pa30BaTeIbHBIX YUPESIKIACHUH /
JI.C.Atanacsn, B.®.byrycos, C.b.Kagomues, J.I'.Ilo3nsik, U.M.JOaguna — M. IIpocBemienue

4. llesin u3y4yeHus MpeaMeTa:

-OCO3HAHHUEC 3HAYCHUSI MAaTEMATHUKU B HOBCGI[HGBHOfI JKHU3HHU YCJIOBCKA,

-(popMUpOBaHUE IPEAICTABICHUN O COLIMANBHBIX, KYJIbTYPHBIX U HCTOPUUECKHUX (paKTOpax
CTAHOBJICHUS MaTeMaTHYECKOU HAYKU,

-(popMUpOBaHUE IPEICTABICHUN O MaTEMaTUKE KaK YaCTH OOIIEeUYeIOBEYECKON KYIbTYPHI,
YHUBCPCAJIBbHOM A3BIKEC HAYKH, ITO3BOJIAIOMIEM OIMMCBIBATH U U3Yy4YaThb PCaJIbHBIC ITPOLCCCHI U
SABJICHUS.

B pesynbTaTe n3yueHus npeamMera 00ydaroIecs pa3BUBaIOT JOTHYECKOE U MAaTEMaTUUECKOe
MBIIUIEHUE, TOIYYal0T IPEJICTaBICHUE O MATEMAaTHYECKUX MOJIEIISAX; OBJIaI€BAIOT
MAaTEMAaTUUYCCKUMU PACCYKACHUAMU, YUATCA MPUMCHATH MAaTEMAaTUICCKHUEC 3HAHUA ITPU
pEUIEHNUHU Pa3IMYHbIX 33/1a4 U OLIEHUBATH IMOJYUYEHHBIE PE3yJIbTaThl; OBIAEBAIOT YMEHUAMU
PEIICHUSA yLIe6HBIX 3ajad; pa3BUBAOT MAaTEMATUYCCKYIO HHTYHUIIUIO.

5. PacnpenesieHue 4acoB 10 KjaccaM.

Kiace (4.)
5 6 7 8 9
MaTeMaTHKa 175 175
a_]'[re6pa 140 105 136
reoMeTpUs 70 70 68

[Tpumeuanue: MaremaTrka S5-6 KJIacchl - 5 4aCOB B HEJIEIIIO;
Anrebpa 7, 8 kiacc-3 yaca B HeJIeINIo,

Anrebpa 9 knacca-4 yaca B HEZICIIO;

I'eomeTpus 7-9 knaccsl - 2 yaca B HEZIETIIO.

6. ®opMBbI KOHTPOJISI.

Y4eOHBII OTBET; COOOIIECHHS; TUKTAHT; TECT, KOHTPOJIbHAsA paboTa; caMoCTosITeIbHAs padoTa



PACCMOTPEHO COI'TACOBAHO YTBEPKJAEHO

npotokoa MO 3amectutens aupekropa no YBP  npukasz gupexkropa MOBY COILL
Ne 1ot 30.08.2019 1. /etinnuenko O.H./  c. SI3pIKOBO MyHUIIMTIAIIBHOTO
PykoBoautens [IIMO [Toanuce PacmudpoBka  paitona biaroBapckuii pailon
/Tapudynmuna H.3./ PecnyOonnku bamkoproctan
IMoamuce Pacmudposka or 02.09.2019 r. Ne278-O/1

PaGouas nporpamma
10 MaTeMaTHKe, ajiredpe U reoMeTpumn

(YPOBeHb OCHOBHOT0 001IIer0 06pa3oBaHMs)

Cocrasutens: [IIMO yunreneit MaTeMaTUKU
I'ox cocraBnenus: 2019

Cpok peanuzanuu: 5 et

MOBY COIII c. S3s1K0BO
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPEIMETA

[lporpamma  obOecriedMBaeT  JOCTH)KCHUE  CICAYIONUX  PE3YJIbTATOB  OCBOCHHS
00pa3oBaTesbHON MPOrpaMMbl OCHOBHOI'O 00I1IeT0 00pa30BaHuUs:

JINYHOCTHBIE:

1) @®opMUpOBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTH U
CHOCOOHOCTH O0Y4YaroLIMXCs K CaMOpPa3BUTHIO U CaMOOOpa30BaHMIO HA OCHOBE MOTHBALUM K
00y4YeHHIO M TO3HAHUIO, BHIOOPY JalbHEHIIEro oOpa3oBaHUs Ha 0a3e OPUEHTHPOBKU B MHUPE
npodeccuil U NpodecCUOHANBHBIX IPEANOYTEHUH, 0CO3HAHHOMY [TOCTPOSHHUIO MHIUBUYaIbHON
00pa30BaTeNbHOIN TPAEKTOPUU C YUETOM YCTOMUMBBIX [103HABATENIBHBIX HHTEPECOB;

2) dbopMUpOBaHUE 1IEIIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON IPAKTUKH;
3) dbopMupoBaHHE  KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIEHUU U

COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIITUMH U MIIAJIITUMHU B 00pa30BaTEIbHON, OOIIECTBEHHO
MOJIE3HOH, yueOHOHCCIIEA0BATEIbCKOM, TBOPUECKON U JPYTUX BUAAX AEATEIHHOCTH;

4) YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M NMUCbMEHHOMN
peuH, IMOHMMATh CMBICH [OCTaBJIEHHOM 3aJayM, BBICTPAUBATh APIyMEHTALIMIO, MPUBOJUTH
MIPUMEPBI U KOHTPIIPUMEDPBI;

5) KPUTHUYHOCTh MBIIIJICHUS,, YMEHHME pPAclO3HAaBaTh JOTHMYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATH TUIIOTE3Y OT (DaKTa;

6) KpEaTUBHOCTh MBIIIJICHUS, WHUIUATUBY, HAXOJYUBOCTh, AaKTUBHOCTb IPHU
pelIeHUY TEOMETPUUYECKUX 3a]1aY;

7) YMEHHE KOHTPOJHPOBATh MPOIECC U pe3ylbTaT y4yeOHOW MaTeMaTH4eCKOn
JesATeIbHOCTH;

8) CIIOCOOHOCTH K SMOIIMOHAIBHOMY BOCTIPUSTUIO MAaTEMaTHYECKUX 0OBEKTOB, 3a/1a4,

pELIECHHH, pACCYKICHHUI;
MeTanpeIMeTHbIe:

1) YMEHHE CaMOCTOSITSIILHO TUIAHUPOBATh ATbTCPHATHBHBIC ITYTH JOCTHKCHHUS TEIICH,
OCO3HAaHHO BBIOMpATH Hanbonee 3(pPeKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHBIX U TT03HABaTENbHBIX
3a/1a4;

2) YMEHHE OCYIIECTBIISATH KOHTPOJIb MO PE3YAbTATy U MO CIOCO0Y EHCTBUS HA YPOBHE
MPOM3BOJFHOTO BHUMAHHUS U BHOCHTH HEOOXO0IUMBIC KOPPEKTHBHI;

3) YMEHHE aJeKBATHO OIEHHWBATh MPABHJIBHOCTh WU OUIMOOYHOCTH BBHIMOTHEHUS
yueOHoM 3a1aun, e€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

4) OCO3HAHHOE BIAJICHHE JIOTHYECKHMMH JCHCTBUSIMH OMPEICIICHUS TOHSATUH,
000011IeHNS, YCTAHOBJICHUSI aHAJIOTHH, KIacCU(UKAIIMM Ha OCHOBE CaMOCTOSITEILHOTO BBIOOpA
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIECHUS POJOBUIOBBIX CBSI3EH;

5) YMEHHE YCTAHABIIMBATh NPHYUHHO-CJICICTBEHHBIC CBS3HM, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHue (MHAYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBI,

6) YMEHHE CO3/1aBaTh, NPHUMEHATh H MPeoOpa3oBBIBATE 3HAKOBOCHMBOJIMYCCKHE
CPEIICTBA, MOJIENIA U CXEMBI JIJIsl pEIIeHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

7) YMEHHE OpPraHU30BbIBaTh YICOHOE COTPYIHUIESCTBO M COBMECTHYIO JICSITEILHOCTD C
YUUTENEeM M CBEPCTHUKAMU: OMPENeNSATh IIeNIM, pPaclpeneisaTh (YHKIUU U POIH YYaCTHHUKOB,
obmre crmocoObl padoThl; yMEHHE padoTaTh B TPYIINNE: HAXOAUTH OOIIEe pelieHNne U pa3peniaTh
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHUSA TO3WIMIA W ydé€Ta HHTEPECOB; CIyIIaTh MapTHEpA;
(bopMyIMpOBaTh, ApTyMEHTHPOBATh U OTCTAWBATh CBOE MHCHHUE;

8) dbopMupoOBaHUe U pa3BUTHE YUEOHOU U OOIIETONH30BATENHCKONH KOMIETEHTHOCTH B
00JacTH UCTOIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKAaMOHHBIX TexHosoruid (MKT-kommereHT-
HOCTH);



9) ¢dopMHpoBaHHE TEPBOHAYANBHBIX MPEACTaBICHUI 00 HIesIX M O MEeToAax
MaTeMaTHKH Kak 00 YHHUBEPCATbHOM S3bIKE HAYKM U TEXHUKH, O CPEIACTBE MOJCIUPOBAHUS
SIBJIEHUW U MPOLIECCOB;

10) YMEHHE BHJIETh MATEMAaTHYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOW CHUTyalluu B
JIPYTUX JTACLUIUIMHAX, B OKPYKAIOLLIEH )KU3HH;

11) YMEHUE HAXOIUTh B Pa3JIMYHBIX HMCTOYHHMKAX HH(POpPMAIUIO, HEOOXOIUMYIO IS
pelIeHHsT MaTeMaTHYeCKUuX NpoOieM, W TPEACTaBIsATh €€ B IMOHATHOH (opme; MPUHUMATH
pEIICHUE B YCIOBUSAX HEMOJHON U M30BITOYHOM, TOYHOM U BEPOSTHOCTHOM MH(OpMAIINH;

12) YMEHHUE IIOHMMAaTh U UCIOJIb30BATh MAaTEMATHYECKHUE CPEACTBA HArISAIHOCTH
(pUCYHKH, YEPTEKH, CXEMBI H JIP.) JUIS WILTIOCTPALIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;

13) YMEHUE BBIABHIaTh THIOTE3bl TPU pEIICHUH Y4YeOHBIX 334a4 U TIOHUMAThb
HEO0OXOAMMOCTh MX ITPOBEPKH;

14) YMEHME NPUMEHATh UHIYKTUBHbBIE U I€AYKTUBHbBIE CIIOCOOBI PacCy X A€HUN, BUJIETh
pa3JIMYHbIC CTPATETUH PEIICHUS 3a/aY;

15) IIOHUMAaHUE CYIIHOCTH JITOPUTMHUYECKUX IPEANMCAHUN U YMEHHE EHCTBOBATh B
COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM;

16) YMEHHME CaMOCTOSTENIbHO CTAaBUTh LIEJIM, BBIOMpPATh U CO3/aBaTh aJlOPUTMbI AJIs
pelieHus yueOHbIX MaTeMaTHYeCKUX MPooOieM;

17) YMEHHUE IIAHUPOBATE U OCYILECTBIATE AEITEIbHOCTD, HAIIPABJICHHYIO HA PEIICHUE
3a/1a4 UCCJIEI0BATEILCKOTO XapaKkTepa;

MaremaTtuka. Aareopa. 'eomerpus

MartemaTuka

Bremyckauk Hayuutcs B 5-6 kimaccax (Ui MCIOJB30BaHUSA B TIOBCETHEBHOM JXKU3HU U
obecrieueHrusT BO3MOXKHOCTH YCIIEIIHOTO MPOJOHKEHUS oOpa3oBaHusi Ha 0a30BOM YpPOBHE)
OnepupoBath Ha 6a30BOM ypOBHE NOHATUSIMH: MHOXKECTBO, JJIEMEHT MHO>KECTBA, TOJIMHOKECTBO,
MIPUHAJIC)KHOCTb;

- 3a]1aBaTh MHOKECTBA NIEPEUUCICHUEM UX JJIEMEHTOB;

- HAXOJUTh TMepeceueHne, 00beIMHEHNE, TTOJAMHOKECTBO B MTPOCTEUIIINX CUTYAIIHSIX.

B noBceHEeBHOM KU3HU U IPU U3YYEHUU APYTHUX MPEAMETOB:

- pacrio3HaBaTh JIOTUHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSL.

Yucaa

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSIMHU:

- HaTypaibHOE YUCIIO, 11eJI0€ YHCII0, OOBIKHOBEHHAs APOOb, 1eCATUYHAS APOOb, CMEIIaHHOE
YHCIIO, PALIMOHATIEHOE YHCIIO;

- UCTOJIb30BaTh CBOMCTBA YKCEJI U ITpaBuia AEUCTBUI C pallUOHATIbHBIMHU YUCIAMU MTPU

BBINIOJIHEHUH BBIYUCIICHUI;

- UCIIOJIB30BaTh MPU3HAKH IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BEINOJIHEHUN BBIYHUCICHUN 1

PEIICHUH HECIOXKHBIX 3a/1a4;

- BBITIOJTHATH OKPYIJICHUE PAIIMOHATLHBIX YHUCENT B COOTBETCTBUH C MPABHUIIAMU,

- CpaBHHMBATh PAIlMOHAIIbHBIC YHCIIA.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU APYTUX MPEAMETOB:

- OLICHUBATh PE3yJbTaThl BEIUUCICHUN MIPU PEILICHUN MTPAKTUYECKHUX 3a/1a4;

- BBITIOJIHATH CPAaBHEHUE YHCEIl B PEAIbHBIX CUTYALUSX;

- COCTaBJISATh YUCJIOBBIE BHIPAKEHUSI PU PEIICHUH MPAKTUYECKUX 3aa4 U 3a]1a4 U3 APYrux
y4eOHBIX IPEIMETOB.

CTaTHCTHKA M TeOpUs BEPOSTHOCTEH

- [lpencraBnsaTe gaHHBIE B BUAE TAaONMWIl, [OWarpaMM, YdTaTth uWH)OpMaImio,
MPEACTABICHHYIO B BUJIE TaOJIHUIIBI, TUArPAMMBI.

TexcToBbBIE 3a7a4H

- PemaTh HecoXHBIE CIO’KETHBIC 33]]a4l Pa3HBIX THUIIOB Ha Bce apu(MeTHIECKUE EHCTBUS;
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- CTPOMTH MOJIENIb YCIIOBUS 337a4M (B BUAE TAOIUIbI, CXEMBI, PUCYHKA), B KOTOPOH J1aHbI
3HAUEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMUMH, C LIEJIbI0 IIONCKA PEILICHUS 33aJa4H;

- OCYILECTBIIATH CHOCOO MOMCKA PEIICHHs 3a/1a4i, B KOTOPOM PACCYXJIEHHUE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPEOOBaHMS K YCIIOBHIO;

- COCTaBJIATH ILJIAH PELICHUS 3aa4H;

- BBIJICJIATD ATAIbl pEUICHUS 3a1a4H;

- UIHTEPIIPETUPOBATh BBIYMCIUTEIBHBIE PE3YJbTAThl B 3aJa4ye, UCCIEN0BATh IIO0JY4YCHHOE
peLIcHUE 3a1a4H;

- 3HATh pa3InYre CKOPOCTEH 0OBEKTa B CTOSUEH BOIE, TPOTHB TEUCHUS U 1O TEUCHUIO PEKH;

- pelmaTh 3a/1a4d Ha HaXO0XJACHUE YaCTH YUCIIA U YUCJIa 110 €ro YacTH;

- pemarp 3aJa4u pa3HbIX THIIOB (Ha paboTy, Ha TOKYIKH, HA IBUKEHHE), CBA3BIBAIOIINX

TPH BEJIMYMHBI, BBIAECIATH 9TH BEJIMYMHBI U OTHOLLEHUS MEXKy HUMU;

- HaXOJUTh MPOLCHT OT YUCJIA, YACJIO IO NPOLIEHTY OT HET0, HAXOAUTh POLIEHTHOE

OTHOLICHHE JBYX YNCEN, HAXOIUTh NPOLICHTHOE CHUYKEHUE WIIU IPOLICHTHOE MOBBIILICHUE

BEJIMYUHBI,

- pelaTh HECIIOXKHBIE JIOTHYECKUE 3a7a4l METOJOM PAcCyKICHUN.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHN OPYTUX NIPEIMETOB:

- BBIJIBUT'aTh TUITOTE3bI O BO3MOKHBIX IPEJEIbHBIX 3HAYCHHSIX UCKOMBIX BEJIMYMH B 3a7a4e
(lenatb NPUKUAKY)

Harnsinnasi reomerpust

I'eomerpnueckue Gpurypsl

OnepupoBaTh Ha 0a30BOM YpOBHE HOHATUSAMH: (Urypa, TOUKa, OTPE30K, MpsMas, Jyd,
JIOMaHasi, yroji, MHOTOyrOJIbHUK, TPEYIOJIbHUK U YETBIPEXYTOJIbHUK, IPSMOYTOJIBHUK U KBAJparT,
OKPY)KHOCTh M KpYI, NPSAMOYTOJbHBINA Mapajuienenunesn, Kyo, map. M3o0paxaTs nzydaemble
(Gurypsl OT pykd U C IOMOILBIO IMHEHKU U LIUPKYIISL.

B noBce1HEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

- pemarh MPaKTUYECKHEe 33aJjaui C IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.

HN3mepenus u BbIYMCICHUS

- BBIIIOJIHATh U3MEPEHUE JUINH, PACCTOSIHUM, BEJIUYHMH YIJIOB, C IIOMOLIBIO HMHCTPYMEHTOB
JUISl U3BMEPEHUN JUIMH U YIJIOB;

- BBIYUCJIATH IUIOMAIN IPSIMOYTOJIbHUKOB.

B noBce1HEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

- BBIYMCIIATD PAcCTOSHUSA Ha MECTHOCTM B CTaHJAPTHBIX CHUTyalUsX, IUIOLIAAH
IIPSIMOYTOJIBHUKOB;

- BBIIIOJIHATh TPOCTEUIINE TOCTPOEHUS U HM3MEPEHHsS Ha MECTHOCTH, HEOOXOANMBIE B
pEATBHOM KU3HH.

Hcropust MaTeMaTHKHU

- OIIMCBIBATh OTAEIBHBIE BBIJAIOIIMECS PpE3YNbTaThl, IOJYYEHHBIE B XOJAE Pa3BUTHSA
MaTEMaTUKH KaK HayKH;

- 3HaTh NPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMHUPHOHN UCTOPUEH.

BbInycKHHMK MOTYyYUT BO3MOXKHOCTh HAyYUThCS B 5-6 Kiaccax (it ooecrieyeHus

BO3MOXKHOCTH YCIIEIITHOTO MPOI0JIKEHUS] 00pa30BaHus Ha 6a30BOM YPOBHE)

DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMAaTHYeCKO JIOTUKH

OrnepupoBaTh NOHATHSIMHU: MHO>KECTBO, XapaKTEPUCTUKN MHOKECTBA, 3JIEMEHT MHOKECTBA,
MyCTOE€, KOHEYHOE U OECKOHEUHOE MHOXKECTBO, TOJIMHOXKECTBO, TPUHAIIICKHOCTb,

- OTIpE/IETATh MPUHAUIEKHOCTh JIEMEHTa MHOXKECTBY, OOBEAMHEHHUIO U IEPeceueHUI0
MHOXECTB; 33/1aBaThb MHOKECTBO C IIOMOILBIO IIEPEUUCIICHUS HIEMEHTOB, CIIOBECHOTO OIIUCAHUS.

B noBcenHEBHOM JKU3HU U ITPU U3YYCHUH JPYTHX IIPEIMETOB:
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- pacIio3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMUSI;

- CTPOUTH LIEMOYKU YMO3AKIIOUYEHUH HA OCHOBE UCIOJIb30BAaHUS MTPaBUJI JIOTHKHU.

Yucaa

OnepupoBaTh NOHITUIMHU:

- HATYpaJIbHOE YUCJIO, MHOXKECTBO HATYPAJIbHBIX YHCE, IIEJI0€ YHCIIO, MHOXKECTBO IEIbIX
gricen, OOBIKHOBEHHAs! ApoOb, JecATUYHAsl APOOb, CMEIMIAaHHOE YHWCIIO, PaIllMOHATBHOE YHUCIIO,
MHOKECTBO PALMOHAIBHBIX YHCEJI, F€OMETpUUYECKas HHTEPIpETallsi HaTypaJlbHbIX, IEJIbIX,
palMOHAIbHBIX;

- IOHUMATh U OOBSCHATH CMBICH MMO3UIIMOHHON 3aMMCH HATYPAJTBLHOTO YUCIIA;

- BBIIIOJIHATh BBIUMCICHUS, B TOM YHUCJIE C HCIOJIH30BAaHUEM IPUEMOB PaLlMOHATIBHBIX
BBIUMCIICHH, 000CHOBBIBATH AJITOPUTMBI BHITIOJTHEHHUSI ICHCTBUMH;

- UCTIOJIb30BaTh MPU3HAKK JIeTuMocTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymMbI 1 ipou3BeeHUS
YHCEeTI TPY BHITIOJTHEHUH BRIYUCIICHUH U PEIICHUH 3324, 00OCHOBBIBATh MPU3HAKH JICTHMOCTH;

- BBIMIOJIHATH OKPYTJICHUE PAIlMOHAILHBIX YHCEN C 33JaHHOM TOUHOCTHIO;

- YIOPSAOYMBATh YKCIA, 3aMHUCAHHBIE B BUJI€ OOBIKHOBEHHBIX U JECSITHUHBIX APOOeii;

- HaxoauTh HOJI 1 HOK umcen u uCmop30BaTh UX TIPH PEIICHUU 33]1a4;

- ONEPUPOBATH MOHATHEM MOAYJb YUCIIA, TEOMETPUYECKAsi HHTEPIIPETALUs MO YHCIIA.

B noBcenHeBHOM XU3HU U TIPU U3YYEHUU JAPYTUX MIPEAMETOB:

- MPUMEHSTH MPaBUJia MPUOIMKCHHBIX BBIYUCICHUHN MPU PEIICHUU NMPAKTHUYECKUX 3a]1a4 U
pEIICHNH 33]1a4 IPYTHX YICOHBIX MMPEIMETOB;

- BBITIOJIHATH CPaBHEHHUE PE3YJIbTATOB BBHIYMCICHHUI MPU PEIICHUH MPAKTUUYECKUX 3a/1ay, B
TOM YHUCJIC TPUOTMKCHHBIX BEIYHCIICHHI;

- COCTaBJISITb YHMCJIOBBIC BBIPAKEHUS W OICHUBATh MX 3HAYCHHUS TMPU PEIICHUU
MPaKTUYECKHX 3a/1a4 ¥ 33714 U3 APYTUX y4eOHBIX MPEIMETOB.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh TMOHATHSIMH: PABEHCTBO, YHCJIOBOE pPAaBEHCTBO, YpPaBHEHHE, KOpPEHb
YpaBHEHUS, PEIICHUE YPaBHEHHUS, YUCIOBOE HEPABEHCTRO.

CratucTrka u Teopus BEpOSTHOCTEH

OnepupoBaTh MOHATUSIMH: CTOJOYATBIE U KPYTOBBIE TUATPAMMBI, TAaOJHIIBI JAHHBIX,
cpenHee apudmeTrdeckoe,

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

- COCTaBJISATh TAOIHIIBI, CTPOUTH IMarpaMMbl Ha OCHOBE JaHHBIX.

B noBcenHEeBHOM KU3HU U TIPU U3YUYEHUU JPYTUX MPEIMETOB:

- U3BJIEKaTh, HHTEPIIPETUPOBATh U TMPEoOpa30BhIBaTh MH(GOPMAIIMIO, TPEJACTABICHHYIO B
Ta0NMIaX U Ha JUarpaMMax, OTPa)Karollyl CBOMCTBA U XapaKTEPUCTUKU PEATHHBIX MPOLIECCOB U
SIBIICHUM.

TexcToBbBIE 3a1a4H

- Pemiath mpocThie M CIOXKHBIE 3a/ladyd Pa3HbIX THUIIOB, a TaKXK€ 3aJaud IOBBIIICHHOU
TPYIHOCTH;

- UCTIOJIb30BaTh pPa3Hble KpPAaTKUE 3alMCH KaK MOJENM TEKCTOB CIOXKHBIX 3adad Jjs
MOCTPOEHHUS MMOMCKOBOW CXEMBI U PEIICHUS 33]1a4;

- 3HaTh U MPUMEHATH 00a criocoba moucka pernieHus 3aaa4d (0T TpeOOBaHUsI K YCIOBUIO U OT
yCIIOBUSA K TPeOOBaHUIO);

- MOJCTTUPOBAThH PACCYKJICHUS TIPU MOUCKE PEIICHHS 3a/1a4 C TOMOIIBIO Tpad-CXeMBbl;

- BBIJICJISITH ATAIbl PEIICHUS 3a]1a4H M COJIEPIKaHNe KaXI0T0 dTara;

- HHTEPIIPETUPOBATh BBIYMCIHUTEIBHBIE PE3YNIbTaThl B 3a/ladye, MCCIENO0BATh TOJYYCHHOE
pelIeHue 3aa9H;

- AaHAJIM3UPOBATh BCEBO3MOXKHBIC CHUTYallUM B3aUMHOTO PACIIOJIOKEHUS JBYX OOBEKTOB U
W3MEHEHUE UX XapPaKTEPUCTUK MPU COBMECTHOM JBMIKEHUHU (CKOPOCTH, BPEMs, pACCTOSHUE) TIPH
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pEeIICHNH 3a7ad Ha JBIKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B TPOTHUBOIIOJIOXKHBIX
HaIlpaBJICHUSX;

- UCCJIEJIOBAaTh BCEBO3MOXKHBIE CUTyallMW IPH PEIICHUU 3a]a4 Ha JBW)KCHHE IO pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

- pemaTh pa3HOoOOpa3HbIE 33/1aYU «HA YaCTH»,

- pemath ¥ 00OCHOBBIBATH CBOE PEIICHUE 3a7a4 (BBIICISITH MAaTEMAaTHYECKYI0 OCHOBY) Ha
HAXO0XJICHWE YaCTH YHCIIa M YUCJIA TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JPO0H;

- OCO3HaBaTh U OOBSACHATH HJECHTHUYHOCTHh 337a4 Pa3HBIX THIIOB, CBS3BIBAIOIIUX TPH
BEJIMYMHBI (Ha paboTy, HA TOKYIKH, HAa JBUXXCHHE); BBIACIATH OTH BEIMYUHBI U OTHOIICHUS
MEXIy HHUMH, NMPUMEHATh WX MPHU PEIICHUU 3a/1a4d, KOHCTPYHPOBATh COOCTBEHHBIC 3aJlauyd
YKa3aHHBIX TUIIOB.

B noBcenHeBHOM XU3HU U MPU U3YYEHUU JAPYTUX MPEAMETOB:

- BBIJICJISITh MIPU PEIICHUM 3a]1a4 XapaKTEepPUCTUKU pacCMaTpUBAEMOIl B 3ajiaue CUTYallUH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPBIX a0CTParupoOBaIKCh), KOHCTPYHPOBATH HOBBIC CHUTYAIIUU
C YU€TOM ATHUX XapaKTEPUCTUK, B YACTHOCTH, IIPH PELICHUH 3a/1a4 HAa KOHLIEHTPAIlUHU, YUUTHIBATh
IUIOTHOCTH BEIIECTBA,

- pemiaTh ¥ KOHCTPYMPOBATh 3a/ladyd Ha OCHOBE PACCMOTPEHHS pPEaIbHBIX CUTYyallUid, B
KOTOPBIX HE TPeOyeTCsl TOUYHBIN BBIYUCIUTEIIBHBIA PE3YIIbTAT;

- pemaTh 3a/1a4 Ha JABM>KCHHE 10 PEKe, paccCMaTpHUBasi pa3HbIE CUCTEMBbI OTCUETA.

Harnsinnasi reomerpust

I'eomeTpuueckue Gurypsol

- 3BiekaTh, MHTEPIIPETHPOBATh U MPEOOPa30BBIBATE WHPOPMAIIUIO O TEOMETPUUICCKUX
¢durypax, mpecTaBICHHYIO Ha YepTekKax;

- H300pakaTh U3ydaeMbie (PUTYPBI OT PYKH B C TIOMOIIBIO KOMIIBIOTEPHBIX HHCTPYMECHTOB.

HN3mepeHus u BbIYMCICHUSA

- BBIIIOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIUYHUH YIJIOB, C MOMOIIbI0O HHCTPYMEHTOB
JUTSL U3BMEPEHUN JUTHH U YTJIOB;

- BBIYUCJIATh  TUIOMIAJAM  TPSMOYTOJBHUKOB, KBAJpaToB, OOBEMBI MPSMOYTOJbHBIX
napajuieJenune[0B, KyOoB.

B noBceHEeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

- BBIYUCJISATh PACCTOSIHHS HA MECTHOCTU B CTAHJIAPTHBIX CUTYALMSX, ITIOIIAN

- Y4aCTKOB MPSIMOYTOJILHOM (hOpMBI, 00bEMBI KOMHAT;

- BBITIOJIHATH POCTEHIIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOJUMbIE B PeaIbHOM JKU3HU;

- OIICHUBATh Pa3Mephl PealbHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.

HUcTopusi MaTeMaTUKHU

- XapakTepu30BaTh BKJIA]l BBIIAIOIINXCS MAaTEeMATHKOB B Pa3BUTHE MATEMATUKH W WHBIX
Hay4YHBIX o0iacTel.

Brinyckauk Hayuutes B 7-9 kiaccax (uisi ICOJb30BaHMs B TOBCEAHEBHOM )KU3HU U

obecrnevyeHnss BO3MOKHOCTH YCIIEITHOTO POAOKeHUs 00pa3oBaHus Ha 0a30BOM YPOBHE)

JJIeMeHThI TEOPHMHU MHOKECTB U MATEMATHY€eCKOM JTOTUKH

- OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSIMH: MHOXECTBO, JJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, TPUHAJIEKHOCTh;

- 33J]aBaTh MHOKECTBA NIEPEUHUCICHUEM UX AJIEMEHTOB;

- HaXOJIUTh TepecedeHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHININX CUTYAIUsX;

- onmepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSMH: OIpeNeIeHHe, aKCHOMa, Teopema,
JIOKa3aTeJIbCTBO;

- IPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPHI AJIs MOATBEPKICHUSI CBOMX BBHICKA3bIBAHUH.

B noBcenHeBHOM KU3HU U TPU U3YUEHUH IPYTUX MPEIMETOB:



- HCTIONB30BaTh TIpaUyecKoe TMPEACTaBICHUEe MHOXKECTB [UJI1 OINHUCAHHS peaTbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUCOHBIX MPEAMETOB.

Yucaa

- OnepupoBaTth Ha 0a30BOM YPOBHE IMOHATHUSAMH: HATypalbHOE YHCIIO, IIEJIO€ YHUCIIO,
OOBIKHOBEHHas1 JpoOb, JecATHYHAS JApoOb, CMEIIaHHas JpoOb, palMOHAJIBLHOE YHUCIIO,
apuMETUUECKHI KBaJIpaTHBIN KOPEHb;,

- UCIIOJIb30BaTh CBOMCTBA YMCEN U MIPaBUJIA ICUCTBUIA MPU BHIMIOJHEHUU BBIYUCIICHUH;

- UCIIOJIB30BaTh MPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUU BBIYUCICHUN U
pELIEHUH HECIOKHBIX 3a/1a4;

- BBINIOJIHATH OKPYTJICHUE PAllMOHAJIbHBIX YMCEI B COOTBETCTBUU C IPABUIIAMU;

- OLICHUBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBLHOIO 1IEJIOr0 YHUCIIA;

- pacrno3HaBaTh pallMOHAJIbLHBIE U UPPALIMOHAIBHBIC YHCIIA;

- CpaBHHMBATh YHCIIA.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

- OLICHUBATh PE3YyJbTaThl BBIUUCICHUIN MIPU PELICHUN TPAKTUYECKUX 3a/1a4;

- BBIIOJIHATH CPAaBHEHUE YHUCEII B PEAIbHBIX CUTYALUAX;

- COCTaBJISATh YUCJIOBBIE BBIPAKEHUS IPU PEIICHUH NMPAKTUYECKUX 3a/1a4 U 3a7a4 U3 APYTruxX
y4eOHBIX IPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

- BeimonHsATh HECTIOXKHBIE MpeoOpa3oBaHUsl IS BBIYHCICHHUS 3HAYECHUW YHMCIOBBIX
BBIPDOKEHHM, COJEp)KAIMX CTENEHU C HATypalbHBIM IIOKa3aTejleM, CTENEeHH C IEJIbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

- BBITIOJIHATh HECJIOXKHBIE MPeoOpa3oBaHUsl IEIBIX BBIPAKEHUN: PaCKpPhIBATh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

- UCTIONB30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOKEHHUs (KBaipaT CyMMBI, KBaApaT pa3HOCTH,
pPa3HOCTh KBAAPATOB) IS YIPOILEHUS BEIUMCICHUI 3HAUEHUH BBIPQXKECHUN;

- BBITIOJIHATH HECIIOKHBIE MTPe00pa30BaHUs JPOOHO-IMHEHHBIX BRIPAXKEHUN U BBIPAXKEHUN C
KBaJPAaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HU U TIPU U3YUEHUU JAPYTUX MPEAMETOB:

- IOHUMATh CMBICT 3alMCH YUCJIa B CTAHIAPTHOM BUJIE;

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTaHJAPTHAS 3aMUCh YUCIIaY.

YpaBHeHus M HEPABEHCTBA

- OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHHUE, KOPEHb YPAaBHEHHUS, PEIICHHE YPABHEHUsS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

- IPOBEPSATH CIPABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISAIIUECS K JIMHEHHBIM;

- pemaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPABHEHUI, HEPABEHCTB;

- IPOBEPSTH, SABIACTCS JIU JAHHOE YUCIIO PEIICHHEM YpaBHEHUsI (HEPAaBEHCTBA),

- pemaTh KBaJipaTHbIE YpaBHEHHs 110 (hopMyJsie KOpHEH KBaJpaTHOTO YPaBHEHUS;

- n300pakaTh PEIICHNsI HEPABEHCTB M MX CHCTEM Ha YHCIIOBOM MIPSMOiA.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU APYTUX MPEAMETOB:

- COCTaBIISITh U PEIIATh JIMHEHHbIE YPAaBHEHUSI TPU PEILIEHUH 33]1a4, BOZHUKAIOIIUX B APYTHX
yueOHBIX TpeaMETaX.

DOyHKIUHA

- Haxoauth 3Hauenne GyHKIMH 1O 3aITaHHOMY 3HAYEHHUIO apryMEHTa,

- HAXOJUTh 3HAYCHHE apryMeHTa M0 3aJaHHOMY 3HA4YeHUI0 (YHKIUA B HECIOXKHBIX
CUTYalHsIX;



- OIIPEIENATH MOJ0KEHUE TOUKH 10 €€ KOOPANHATAM, KOOPAMHATHI TOUKH I10 €€ MTOJIOKEHUIO
Ha KOOPAMHATHOM MJIOCKOCTH;

- o rpaduKy HaXOIUTh OOJIACTH OMpEIENICHHs, MHOXKECTBO 3HAYCHUH, HYIU (YHKIIHH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKM BO3pAacCTaHWsi M YOBIBaHHWS, HamOOJIbIIee U
HaMMEHbIIIee 3HAaYeHUsS (PYHKIUH;

- CTPOUTD TpaduK JIMHEHHOHN QyHKINH;

- IPOBEPATH, SBISETCS JIM JaHHBIA rpaduk rpagukoM 3amaHHONW (QYHKIUH (JTUHEHHOM,
KBaJPaTHYHOM, 0OpaTHON MPOIOPLUHOHAIBHOCTN);

- OTIpe/eIATh NPUOJIMIKCHHBIE 3HAYEHUS KOOPJMHAT TOYKH IepeceueHus: rpadukoB
GyHKIUH;

- oTepupoBaTh Ha 0Aa30BOM YpOBHE MOHSATHSMH: IOCIEAOBATEIBLHOCTD, apu(pMeTHdecKas
IIPOrpeccusi, FeOMEeTpUIEcKasi POrpeCCHs;

- pemiaTh 3a7ayd  Ha IPOrPEecCHH, B KOTOPHIX OTBET MOXET ObITh IOJy4eH
HEMOCPEACTBEHHBIM NOJIcueTOM 0e3 mpuMeHeHUs (HopMy.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH JIPYTUX [IPEIMETOB!

- UCTIOJIb30BaTh TPa(PUKH pEaTbHBIX MPOIECCOB M 3aBHCHMOCTEH JUISL OMPENEICHUS HX
CBOWCTB (HAaMOOJIbIIME M HAWMEHbBINME 3HAYCHUS, MPOMEKYTKH BO3pACTaHHS W YObIBaHHA,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

- UCTIOJIH30BATh CBOWCTBA JIMHEWHON (QYHKINHM U ee TpadyK IpH pEIICHUH 3a/1a4 U3 JPYTruX
y4€OHBIX IPEIMETOB.

CraTucTHKA M TEOPHUS BEPOATHOCTEH

- IMeTh mpencraBiieHne O CTATUCTUYECKMX XapaKTEPUCTUKAX, BEPOSITHOCTH CIy4alHOIO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

- pelmiaTth mpocreiiine KOMOMHATOPHBIE 334l METOJIOM MPSMOro M OpPraHM30BaHHOTO
nepebopa;

- IPE/ICTABIATH JIaHHbIE B BUJIE€ TaOJIUL], TUarpamm, rpaguKos;

- YUTaTh UH(POPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIMIIbI, AUAarpaMMBbl, rpaduka;

- OIPEJENSITh OCHOBHbBIE CTATUCTUYECKHE XapaAKTEPUCTHUKU YUCIIOBBIX HAOOPOB;

- OLIEHUBATh BEPOSTHOCTh COOBITHS B MPOCTEHIINX CITy4asix;

- IMETh IPEJICTABICHNUE O POJIM 3aKOHA OOJIBILINX YHCENl B MACCOBBIX SBJICHUSX.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- OLICHHUBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Iepedopa;

- IMETb MPEJICTABICHUE O POJIH MIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUH;

- CPaBHUBAaTb OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTUKH, TOJIY4YEHHBIE B IpOIECCE
pEelIeHNs] TPUKIAJHON 3a/1a4M, U3YYEHHs PEAIBHOTO SIBJIICHHUS,

- OIICHUBATh BEPOSTHOCTh PEAbHBIX COOBITHIA U SIBIICHUI B HECIIOKHBIX CUTYAIUSX.

TexkcroBbIC 321241

- Perrate Hecno)XHbIE CIO’KETHBIE 33JJaU Pa3HbIX THIIOB Ha BCe apudMeTnueckue 1eicTBUS;

- CTPOHUTH MOJEIb YCIOBUSA 33/1a4M (B BUE TaOJIMIbI, CXEMbI, PUCYHKA MM YPaBHEHHs), B
KOTOpPOM JJaHbl 3HAYEHMs JIBYX M3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C IIEJIBIO MTOMCKA PELICHUS
3a/1a4u;

- OCYILECTBIIATH CIOCO0 MOMCKA pPelIeHHs 3a/1aui, B KOTOPOM PACCYXJIEHUE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO HIIM OT TPeOOBaHUS K YCIOBHIO;

- COCTaBJIATH IUJIaH PELICHU 3a/1a4H;

- BBIICIISATD ATAlbl PEUICHMS 3a/1a4H;

- UHTEPNPETUPOBATh BBIYUCIUTENBHBIE PE3YNbTAaThl B 3a/ade, UCCIEN0BATh IOJYyYEHHOE
pelleHue 3a1a4u;

- 3HaTh pa3Inyle CKOPOCTeH 0OBEKTa B CTOSIUEH BOJIE, TPOTUB TEUEHHSI M TI0 TEUEHUIO PEKH;

9



- pelaTh 3aJa4u Ha HaX0XKJCHUE YaCTH Yicila U 9Hcia Mo €ro YacTH;

- pemarth 331a4M Pa3HbIX TUIIOB (Ha padoTy, HA MMOKYIIKH, HA IBUKEHHUE), CBSA3BIBAIOIINX TPH
BEJIMYMHBI, BBIACIATH ATH BETUYUHBI U OTHOLIEHUS MEKIY HUMU;

- HaXOJUTh IPOLEHT OT YHWCIA, YUCJIO IO MIPOLEHTY OT HEro, HaXOAWUTh IPOLIEHTHOE
CHM)KEHME WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYUHBL;

- pelaTh HECIOKHbIE JIOTHYECKUE 3a7jaUul METOJIOM PacCyKIECHUH.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUU APYIUX MPEIMETOB:

- BBIJIBUT'aTh I'MIIOTE3bl O BO3MOXKHBIX ITPEIEJIbHBIX 3HAUEHUSAX UCKOMBIX B 33/1a4€ BEJIMYUH
(menaTh MPUKUIIKY).

I'eomeTpuueckne purypsi

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU I€OMETPUIECKUX (PUTYD;

- U3BJIEKaTh UH(OPMAIMIO O TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YEPTEXKax B
SIBHOM BUJIE;

- IPUMEHATH Ul pEelIeHUs 33aJa4 reoOMeTpudeckre (aKkThl, €ClIM YCIOBHUS UX MPUMEHEHUS
3aJlaHbl B IBHOH (opme;

- pelarh 331a4l Ha HaXOXKACHUE FeOMETPHUUECKUX BEJTMUMH 10 00pa3liaM WK allrOPUTMaM.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB:

- ICTIIOJIb30BAaTh CBOMCTBA T€OMETPHYECKUX (HUTYp IS pEHIeHHs THUIOBBIX 3a/ad,
BO3HUKAIOIIMX B CUTyallUsIX TOBCEIHEBHOM JKU3HM, 3a]1a4 IPAKTUYECKOTO COJIEPIKAHNUS.

OTtHoICHHA

- OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSMHU: PABEHCTBO (UIyp, paBHbIE (GUTYpBHI,
PABEHCTBO TPEYrOJIbHUKOB, MapajuIeIbHOCTh MPSAMBIX, MNEPHEHIUKYIIPHOCTb MPSAMBIX, YIJIbI
MEXy OPSAMBIMHU, IEPIEHIUKYIISAP, HAKIIOHHAS, IIPOEKIIUS.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB!

- HCII0JIb30BATh OTHOILIEHUS JUIsl PELIeHUs] MPOCTENIINX 3a/1a4, BOZHUKAIOIINX B PEAIbHOM
YKU3HU.

HN3mepenus u BbIYMCICHUS

- BBINOJIHATE M3MEpEHNE UIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOLIbI0 HHCTPYMEHTOB
JUTSL U3MEPEHUH JJIUH U YIJIOB;

- IPUMEHATh (POpMyNbl MepuMeTpa, IUIOMAAM U O00beMa, IUIOMIATUd IOBEPXHOCTH
OTJIENIbHBIX MHOTOI'PaHHUKOB IIPY BBIYHCIICHUSX, KOTJIa BCE JaHHBIE UMEIOTCS B YCIIOBUU;

- IpUMeHATh TeopeMy Iludaropa, 0a30Bbleé TPUTOHOMETPUUYECKHE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJTONIAAEH B MPOCTEUIIINX CIydasiX.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- BBIYHMCIIATD PACCTOSIHUSL HA MECTHOCTM B CTAaHJAPTHBIX CHUTyalMsX, IUIONIAIUd B
NPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbl B IPOCTEHUIIINX CUTYaLUsAX B TOBCEHEBHOMN KU3HU.

I'eomeTpruyeckue nocrpoeHust

- N300pakaTh TUIIOBBIE TUIOCKUE (PUTYPHI U (PUTYPBI B MPOCTPAHCTBE OT PYKU U C TIOMOIIIBIO
UHCTPYMEHTOB.

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

- BBIMOJIHATH MPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOJMMBbIE B PEaTbHOM KU3HU.

I'eomeTpuuyeckue npeodpazoBaHus

- CTpouTh QUrypy, CHMMETPUUYHYIO JaHHOU (pUrype OTHOCUTEIHFHO OCH U TOUKH.

B noBceiHEeBHOM KU3HU U MTPU U3YYEHUH IPYTHX MPEIMETOB:

- pacrno3HaBaTh JBUKEHHE 0OBbEKTOB B OKPYXKAIOIIEM MHUPE;

- pacrno3HaBaTh CHMMETPHUUYHBIE (PUTYPBI B OKPYKAIOLIEM MUPE.

BexkTopbl M KOOPAUHATHI HA IJIOCKOCTH

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMHU BEKTOp, CYMMa BEKTOPOB, MPOU3BEICHHUE
BEKTOPA Ha YHUCJI0, KOOPAMHATHI HA MJIOCKOCTH;
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- OIpENeNsITh NPUOIMKEHHO KOOPAMHATHI TOYKU MO €€ M300pakeHUI0 Ha KOOPAMHATHOMN
IJIOCKOCTH.

B noBceiHEeBHOM KU3HU U MIPH U3YYEHUH IPYTHX IPEIMETOB:

- HCIIOJIB30BAaTh BEKTOPHI JUIsl PEIICHUs NPOCTEHIINX 3a/lady Ha OIpeleleHHe CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUSI.

HcTopusi MaTeMaTUKHU

- OnuceiBaTh OTAEIBHBIE BbIAAIOIIMECS PE3YJbTaThl, IOJYyYEHHBIE B XOJE Pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH;

- 3HaTh MPUMEPHl MATEMATUUECKUX OTKPBITHI M X aBTOPOB, B CBSI3M C OTEYECTBEHHOW U
BCEMHUPHOH UCTOPUEH;

- IOHUMATh POJIb MATEMATUKU B pa3BUTUU Poccuu.

MeTtoabl MATEMATHKU

- BeiOupars moaxoAsmuii  M3y4EHHBI METOJ MJii pEIIeHUs U3YyYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a7ay;

- [IpuBonuTh  mpHUMEpPHl  MaTeMAaTHYECKMX  3aKOHOMEpPHOCTEM B OKpYXKarolen
JNEHCTBUTENBHOCTH U IPOU3BEJICHUSAX UCKYCCTBA.

BbITyCKHMK TOMy4UT BO3MOKHOCTH Hay4dHThcsl B 7-9 Kkjaccax g obOecredeHus
BO3MOKHOCTH YCIICITHOTO MPOIODKEHUST 00pa3oBaHus Ha 0a30BOM ypOBHE

DJieMeHThI TEOPUH MHOKECTB M MATEMATHY€CKOM JIOTHKH

OrnepupoBaTh NOHITHUSIMHU:

- OIpEJIeNIeHe, TEOpPEMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTUKU MHOKECTBA, 3JIEMEHT
MHOXECTBA, IIYCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IIOJJMHOKECTBO, MPHUHAICKHOCTD,
BKJIIOUEHUE, PABEHCTBO MHOXKECTB;

- M300paKkaTh MHOYKECTBA M OTHOIIICHHE MHOYKECTB C TIOMOIIIBIO KPYTroB Didiepa;

- OIPENeNsITh IPHUHAJICKHOCTh 3JIEMEHTAa MHOXKECTBY, OOBEAMHEHHMIO U TIEPECEUEHUIO
MHO’KECTB;

- 33/1aBaTh MHOKECTBO C ITOMOIIBIO [IEPEUNCIICHUS AIEMEHTOB, CIOBECHOI'O OMMCAHUS;

- OIIEpUPOBaTh TOHATUSMU: BbICKA3bIBAHUE, MCTUHHOCTb M JIO)KHOCTh BBICKA3bIBaHUS,
OTpHUIIAHKUE BBICKA3BbIBAHUM, OTIEpPAIIMU HA/l BICKA3bIBAHUSIMHU: U, WJIH, HE,

- YCIIOBHBIE BBICKA3bIBaHUS (MMILIUKAIINN);

- CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BHICKA3bIBAHU.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTHX MPEIMETOB:

- CTPOUTH LIEMOYKH YMO3aKIIIOUEHUH Ha OCHOBE HCIIOJIb30BAHUS MTPABUII JIOTHKU;

- HCII0JIb30BAaTh MHOXKECTBA, OIEpalli ¢ MHOKECTBAMH, UX Ipaduyeckoe MpeacTaBiIeHNe
JUISL OUCAaHMSI pEaJIbHBIX MTPOLIECCOB U SBJICHUM.

Yucaa

OnepupoBaTh MOHATHSIMU:

- MHO’KE€CTBO HaTypaJIbHbIX YHCEJ, MHOXECTBO IEJIBIX YHCEeJ, MHOXKECTBO PallMOHATIbHbBIX
YHcell, UPPAlMOHAIBHOE YHUCIO, KBaJpaTHBIH KOPEHb, MHOXKECTBO IEHCTBUTENBHBIX YHCEN,
reoMeTpuuecKas HHTepIpeTalus HaTypaibHbIX, EJbIX, pAlMOHATIbHBIX, JEUCTBUTEIBHBIX YHCET;

- IOHUMATh U OOBACHATH CMBICI MO3UIIMOHHON 3aMMCH HATYPaJIbHOTO YUCIIA;

- BBIIIOJIHATh BBIYKMCIIEHUS, B TOM YHCIE C HCIOJb30BAaHHEM MPUEMOB pallOHATbHBIX
BBIYHCJICHHI;

- BBINOJHATH OKPYIJIEHUE PAIIMOHATBHBIX YUCEN C 3aIaHHOW TOYHOCTHIO;

- CpaBHMBATh PallMOHAJIbHBIE U UPPALMOHATIbHBIC YUCIA;

- IPE/ICTABIATH PAIlMOHATIHHOE YUCIIO B BUJE NECATUYHOU JPOOH YHOPSAOYMBATH YHCIA,
3arvcaHHble B BUJIe OOBIKHOBEHHOW U JIECTUYHOM 1po0H;

- HaxoauTh HOJ[ 1 HOK 4mcen u ucnonb30BaTh UX NpU PELICHUM 3a/1a4.

B noBceiHEeBHOM KU3HU U MIPU U3YYEHUH JPYTHX MPEIMETOB:
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- IPUMEHATh NIPaBUIAa NPUOIMIKEHHBIX BBIYMCICHUN NPHU PELIEHUU MPAKTUYECKUX 3aa4 U
pELICHUH 3aj1a4 IPYTUX Y4eOHBIX MTPEIMETOB,;

- BBITMIOJIHATh CPAaBHEHHE PE3yJbTAaTOB BHIYMCICHUN MPHU PEIICHUH MPAKTUYECKUX 337134, B
TOM YHCJIe TPUOIMKEHHBIX BRIYUCICHHIA;

- COCTaBJIATh M OLICHWBATh YHCJIOBBIC BBIPAKEHUS MPH PEUICHUH NMPAKTUYECKUX 3a7ad U
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB;

- 3aIUCBHIBATh M OKPYIJISATH YUCIIOBBIC 3HAUCHHS PEAbHBIX BEIUYMH C HCHOJIH30BAHUEM
pa3HBIX CUCTEM U3MEPEHUSI.

ToxnecTBeHHbIE TPe0OPa30BaHUS

- OnepupoBaTh MOHATUAMU CTENEHU C HATypaJbHBIM I10Ka3aTesIeM, CTEINEHHU C LEJIbIM
OTPHLIATEJIbHBIM IIOKA3aTeNIeM;

- BBINOJIHATH MPe00pa30BaHMsl LEJIbIX BBIPAKEHUNA: AEUCTBUS C OJHOUWICHAMHU (CIIOKEHHE,
BBIYUTAHNE, YMHOKEHHUE), AEUCTBUS C MHOTOWICHAMH (CIIOKEHHE, BBIYUTAHUE, YMHOXKEHUE);

- BBITIOJIHATH PA3JIOKEHHE MHOTOWICHOB HA MHOKUTEIN OJHUM U3 CIIOCOOOB:

- BBIHECEHHE 32 CKOOKy, TpYIIUPOBKA, MCIOIb30BaHUE (HOPMYIT COKPAIICHHOTO
YMHOXKEHUS;

- BBIJICJIATH KBAJPaT CYMMBI M Pa3HOCTH OJHOYJICHOB;

- pacKJIaIbIBaTh HA MHOXKUTENN KBAJPATHBIN TPEXUICH;

- BBIMIOJIHATH ~ TIpe0oOpa3oBaHUsl  BBIPAKEHHM, COJACPXKAIMUX CTETNIEHH C  IEIBIMU
OTPHUIIATEIIbHBIMUA TIOKA3aTesIMUA, TIEPEXOJUTh OT 3alliCH B BHJE CTENEHH C IEJIBIM
OTPHIIATEIbHBIM MTOKA3aTeIeM K 3allUCH B BUJE JpOOH;

- BBIIIOJIHATH IIPe0OpazoBaHus APOOHO-PALMOHAIIBHBIX BBIPAXKEHUN: COKpallleHue apo0eH,
IpuUBeIeHNE anre0panueckux Ipo0ei K 0011eMy 3HAMEHATENI0, CJI0KEHUE, YMHOKEHHE, JIEJIEHNE
anreOpanyeckux ApoOeil, Bo3BeAeHHE anredpanvyeckoil apoOu B HATypalbHYI0 M LEIYIO
OTPHILIATENIbHYIO CTETIEHb;

- BBIMOJIHATH MPeo0pa30BaHMsl BEIPAXKEHUH, COIEpKAINX KBaIpaTHbIE KOPHHU;

- BBIIEIATh KBaJpaT CyMMbl WM Pa3HOCTU [JBYWIEHAa B BBIPAXKEHHUAX, COAEPIKAIIUX
KBaJ[paTHbIE KOPHH;

- BBIMOJIHATH NPeo0pa3oBaHMsl BEIPAXKEHUH, COIEpKAIUX MOTYJIb.

B noBceqHEeBHOI JKU3HU H TP U3YYEHHUH JPYTUX MPEIMETOB!

- BBITIOJTHATH MPE0OPa30BaHMsI U ICHCTBHS C YUCIIAMH, 3alTMCAHHBIMH B CTAaHAAPTHOM BUJIC;

- BBITIOJTHATH TIPeo0pa3oBaHus anreOpandecKux BBIPAKEHUH MPHU PEHICHUH 3a1ad JPYTrux
y4eOHBIX IPEIMETOB.

YpaBHeHHUs] M HEPABEHCTBA

- OnepupoBaTh MOHATUSAMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpPAaBHEHMs, pELICHHE
HEpaBEHCTBA, PAaBHOCWIIbHBIE YpaBHEHHs, O0JacTb OMNpeeNeHHs ypaBHEHUs (HEpaBEHCTBA,
CHCTEMBI ypPaBHEHHU WJIM HEPABEHCTB);

- pemath JMHEWHBIE YpPaBHEHUS W YPaBHEHWS, CBOJAWMBIC K JIMHEHHBIM C TIOMOIIBIO
TOKIECTBEHHBIX ITPEOOpPa30BaHNUN;

- pemarh KBaJpaTHBIC YpaBHEHHS W YPaBHEHWS, CBOAMMBIC K KBAJIPATHBIM C TIOMOIIBIO
TOKIAECTBEHHBIX MTPEOOpPa30BaHUN;

- pemath qpoOHO-THHEHHBIC YPaBHEHUS;

- pelaTh MPOCTEHIINE HPPALlMOHAILHBIC YPABHEHUS BHA [ f (x)=a, \/ f(x)= \/ g(x) -

- peuaTth ypaBHeHHs BUAa X = a;

- pemarh ypaBHEHHsI CIOCOOOM Pa3lIoKeHUsI HA MHOXKHUTEIH U 3aMEHbI IEPEeMEHHOM;

- ICIIOJIb30BAaTh METOJ MHTEPBAJOB Ui pPELICHHs LEeIbIX U JpOOHO-paliMOHATBHBIX
HEPABCHCTB;

- pelaTth JMHEWHbIE YpaBHEHHsI U HEPABEHCTBA C TapaMeTPaMHu;
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- pelaTh HeCJIOKHbIE KBaJpaTHbIE YPABHEHUS C IapaMETPOM;

- pelaTh HeCJIOKHBIE CHCTEMBI JIMHEHHBIX YPAaBHEHHH C ITapaMeTpaMu;

- pemarh HECJIOKHBIE YPAaBHEHHUS B IIEIIBIX YHCIIaX.

B noBceaHeBHOM KU3HU U IPU U3YYCHHUH APYTUX IPEIMETOB:

- COCTaBJIATh W pellaTh JIMHEWHblE W KBaJApaTHbIE YypPaBHEHUs, YpPaBHEHUS, K HUM
CBOJIAIIIIMECS, CUCTEMBI JIMHEHHBIX YPaBHEHUH, HEPABEHCTB IIPU PELICHUH 3a/1a4 APYTUX y4eOHBIX
IPEIMETOB;

- BBINOJIHATh OLIEHKY IIPABIONOA00US PE3yIbTaTOB, [10Jy4aeMbIX IPU PELIEHUN JTUHEHHBIX
Y KBA/IPaTHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YpPaBHEHUN U HEPABEHCTB MPH PEILICHUH

- 3a]1a4 APYruX y4eOHBIX PEIMETOB;

- BBIOUPATh COOTBETCTBYIOIINE YPAaBHEHUs, HEPABEHCTBA UJIM UX CUCTEMBI JJIs1 COCTABICHUS
MaTeMaTHYeCKOM MOJIeNIN 3aJaHHON peabHOM CUTYalluu WU NIPUKJIAIHON 3a/1auu;

- yMETh MHTEPHPETHPOBATH IOJYYCHHBIH NPH PEIICHUH YpaBHEHHs, HEPABEHCTBA HIIU
CHCTEMBI PE3YyJIbTaT B KOHTEKCTE 3a/JaHHOIN pealbHOW CUTYallUy WM TPUKIaTHON 3a1a4H.

DOyHKIUH

OrnepupoBaTh NOHIATHUSIMHU:

- (hyHKIIMOHAJIbHAS 3aBUCUMOCTb, PYHKIUS, TpaduK QYHKIHH, CIOCOObI 3a1aHus (DYHKIIHH,
apryMeHT ¥ 3HaueHHe (PyHKIMH, 001aCTh ONpeeIeHUs] 1 MHOXKECTBO 3HAUCHUH (YHKIIUH, HYJIN
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEYETHOCTh
byHKINY,

- CTPOUTH rpaMKy JTMHEHHOHN, KBaAPATHUHON (QYHKIIHIA, 00paTHOW MPONOPIHOHATEHOCTH,
(1)YHKLII/II/IBI/I,Z[aiy=a+L, y=+x, y=%x, y=|x.

X+Db

-Ha MpUMepe KBaJApaTUYHOU (PYHKIMH, UCIIOJIB30BaTh NpeodpazoBaHus rpaduka GyHKIUU

y=f(X) ans mocrpoenns rpadpuxos ynxmmii y = af (kx+b)+c;

- COCTaBJISITh YPaBHEHUS MPSMOH 10 3a/IaHHBIM YCIIOBUSIM: TIPOXOIAIIEH Yepe3 IBE TOUKHU C
3a/IaHHBIMH KOOPJIMHATAMU, MPOXOSAIIEH Yepe3 JaHHYIO TOUKY U IMapajuieIbHON TaHHOM NPSIMO;

- HccrenoBaTh GYHKIIUIO 10 ee TpaduKy;

- HAXOJUTh MHOXECTBO 3HAUYECHMM, HYJHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJIpAaTUYHON QYHKIINU;

- OEpUPOBATh  MOHATHUSMHU:  TIOCIEIOBATENBbHOCTh, apuU(pMeTHYecKas MPOTPEcCHs,
reoMeTpuuecKasi IpOrpeccHus;

- pemaTth 3a7a4u Ha apu(PMETUYECKYIO K TEOMETPHUUECKYIO ITPOTPECCHUIO.

B noBcenHeBHOM KU3HU U TIPU U3YYEHUU JAPYTUX MIPEAMETOB:

- WWITIOCTPUPOBATh C TMOMOIIBIO TpaduKka peaqbHyI 3aBUCUMOCTh WM TPOLECC MO HX
XapaKTEePUCTUKAM;

- HCTIONIb30BaTh CBOMCTBA M rpadWK KBaJpaTUIHOW (PYHKIIMK TPU PEIICHUH 3a7ad M3
JIPYTUX y4eOHBIX MPEIMETOB.

TexcToBbIE 3a1a4UN

- Pemrath mpocThie M CIOKHBIC 3a/ladyd Pa3HBIX THUIIOB, a TAKXKE 3a/1auyd TOBBIIICHHON
TPYIHOCTH;

- HCTION30BaTh pPa3HbIE KpPAaTKUE 3aliCH KaK MOJENH TEKCTOB CIOXKHBIX 3adad s
MOCTPOEHUS MMOMCKOBOW CXEMBI U PEIICHUS 3a]1a4;

- pa3nnuaTh MOJIENh TEKCTa U MOJICTh PEIICHUs 3a1a9i, KOHCTPYHUPOBATh K OJTHON MOENH
pEIICHUS HECIIOKHOM 3aa4M pa3HbIe MOJCIIA TEKCTa 3aa4H,

- 3HaTh U MPUMEHATH 00a crioco0a MovcKa pemeHust 3a7a4 (0T TpeOOBaHMS K YCIOBHIO U OT
YCJIOBHS K TPEOOBAHHIO);

- MOJICITMPOBATh PACCYXKICHHsI IPU TTOMCKE PEIICHUS 3374 C IIOMOIIBIO Tpad-CXEeMBI;
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- BBIJIEJISITD ATAIlbl PELICHUS 3aJJau U COJIepKaHUe KaX10ro 3Tana;

- yMETh BBIOMpATh ONTUMAJbHBIA METOJ pelIeHHs 3a7ayd U OCO3HaBaTh BHIOOP METOAA,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PELIECHUS 3ajaul, €CJIM BO3MOXKH

- aHAJIM3UPOBATh 3aTPYAHEHMS IPU PELICHUH 3a/1a4;

- BBITMOJIHATH Pa3IMUHbIe IPE0Opa30BaHMsI MIPEUIOKEHHON 3a1a4, KOHCTPYUPOBATh HOBBIC
3a[a4d U3 1aHHOHU, B TOM YHCJIe 0OpaTHBIE;

- UHTEPIPETUPOBATh BBIYUCIUTENIbHBIE PE3YJbTAaThl B 3aJade, UCCIIEI0BATh IOJyYEHHOE
pelleHue 3a1a4u;

- aHAJIM3UPOBATh BCEBO3MOXHBIC CUTYAIlMM B3aUMHOTO PACIIOJIOKEHHS JABYX OOBEKTOB U
M3MEHEHHUE UX XapaKTEPUCTUK IIPU COBMECTHOM JIBM)KEHUHU (CKOPOCTh, BPEMSI, PACCTOSIHUE) ITPU
pelIeHNH 3a/la4 Ha JBUKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOKHBIX
HaIlpaBJICHUAX;

- HCCIIEIOBAaTh BCEBO3MOJKHBIE CUTYallUM IpPU PEILICHUHU 3a/]ad Ha JBWXKEHHE IO pPEKe,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA;

- peliaTh pa3HoOoOpa3Hble 3a7audl «HA YacTH», pellaTh U O0OCHOBBIBATb CBOE pEIICHUE
3aj71a4 (BBIAEIATh MATEMaTHUECKYIO OCHOBY) Ha HaX0XKJICHHE YacTH YMCia M YUCIIa IO €ro 4acTu
Ha OCHOBE KOHKPETHOI'O CMbICia Ipoou;

- OCO3HaBaThb M OOBACHATH HAEHTHUYHOCTh 3aJjad pPa3HbIX THUIIOB, CBSA3BIBAIOIIUX TPHU
BEJIMYMHBI (HAa paboTy, Ha MOKYNKH, HA JABMXKEHHE), BBIACIATH 3TU BEJIWYMHBI U OTHOIIECHUS
MEXJy HUMH, NPUMEHATh UX MpHU pelIeHUM 3ajad, KOHCTPYUPOBaTb COOCTBEHHBIE 3a1ay
yKa3aHHbBIX THIIOB;

- BJIaJIeTh OCHOBHBIMU METO/IaMH PEIIEHUS 3a/1a4 Ha CMECH, CILIaBbl, KOHLIEHTPALUH;

- pemiath 3a7a4d Ha IMPOLEHThI, B TOM YMHCIE, CIOXKHBIE NPOLIEHTHI C OOOCHOBaHHUEM,
HCIIOJIb3YsI pa3HBIEC CIIOCOOBL;

- pemarh JIOTUYECKUE 3aJaul pa3HbIMH CIOCOOAMHU, B TOM YHUCIE, C IBYMs OJIOKaMHU U C
TpeMmsi OJI0KaMH JaHHBIX C MOMOLIBIO TaOJIHUIL;

- pemath 3aja4M 10 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEM HA OCHOBE HCIIOIb30BaHUS
M3YYEHHBIX METOJIOB U1 0OOCHOBBIBAThH PEILLIECHUE;

- pelaTh HeCIOXKHbIE 337aUl 10 MaTEMaTHUECKON CTaTUCTUKE;

- OBJIaJIeTh OCHOBHBIMM METOJIaMU pEIIEHMs] CIOKETHBIX 3ajad: apupMeTHUUecKuH,
anredpandeckuil, nepebop BapuaHTOB, T€OMETPUUECKUH, TpadUUeCcKuil, IPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLIUAX.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

- BBIIICJISAT NIPU PEIICHUH 3a/]a4 XapaKTepUCTUKH paccMaTpUBaeMol B 3ajaue

CUTYalluH, OTJIIMYHBIE OT peaJIbHBIX (T€, OT KOTOPHIX aOCTParupoBaliuch), KOHCTPYUPOBAThH

HOBBIE CUTYAaI[MH C YYE€TOM 3THX XapaKTePUCTHUK, B YAaCTHOCTH, MpPH PEIICHUU 337ad Ha

KOHIEHTPAIUH, YIUTHIBATh INIOTHOCTh BEIIECTBA;

- pemath ¥ KOHCTPYMpPOBaTh 3a/layll Ha OCHOBE PACCMOTPEHHUS pPEaJbHBIX CUTYyalUd, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBIA PE3YJIbTaT;

- pelaTh 3aa4y Ha JABM)KEHUE IO PeKe, pacCMaTpuBas pa3Hble CUCTEMbI OTCUETA.

CraTHCTHKA M TeopHs BEPOSITHOCTEH

OnepupoBaTh MOHATHSIMU:

- croyi0uaTble M KPYroBble IUarpaMMbl, TaOJIHUIBl JAHHBIX, CpeaHEe apuMeTHYecKoe,
MearaHa, HauOoJblllee M HAUMEHbIee 3HAUY€HHs BBIOOPKH, pa3Max BBIOOPKH, IUCHEpCUS U
CTaH/IapTHOE OTKJIIOHEHHE, CITy4aiiHas N3MEHUNBOCTb;

- U3BJIEKaTh UH(OPMaIIHIO, TPEICTABICHHYIO B Ta0JIMLIaX, HAa AMarpaMMax, rpadukax;

- COCTaBJIAThH TaOJIHIIBI, CTPOUTD JHArpaMMbl U rpa)Ku HAa OCHOBE JIaHHBIX;
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- OIEpUPOBATh MOHATUAMM: (PAKTOpHUAT YHUCIIA, IEPECTAHOBKU U COYETaHUs, TPEYTOJIbHUK
ITackans;

- IPUMEHSATH NMPABUJIO MTPOU3BEACHHUS NPU PEIICHUH KOMOMHATOPHBIX 3aa4;

- OTIEPUPOBATH MOHATUSMHU: CITy4allHBIN OIIBIT, CITyYaiHbII BEIOOD, UCTIBITAHNE,

- JJIEMEHTApHOE CllydaiiHOe COOBITHE (HCXOM), KJIACCHUYECKOE OINPENEICHUE BEPOSITHOCTU
CJIy4aifHOTO COOBITHSI, OTIEpPALIUU HaJl CITyYaiHBIMH COOBITUSIMU;

- IPECTABIATH HH(OPMAIIHIO C TIOMOIIBIO KPYTroB Dilsiepa;

- pelmarh 3aJa4d Ha BBIYMCIIEHUE BEPOSITHOCTH C IOACYETOM KOJMYECTBA BAPUAHTOB C
MOMOIIBI0 KOMOMHATOPUKH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX NPEAMETOB:

- U3BJIEKaTh, UHTEPIIPETUPOBATh U IPeoOpa3oBbIBaTh MH(OPMAILMIO, MIPEICTABICHHYIO B
TabJIMIAX, HA JAuMarpamMMmax, rpaukax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKH peabHBIX
MPOLECCOB U SIBJICHUI;

- OIPENENsITh CTATUCTUYECKUE XapaKTEpPUCTUKHU BHIOOPOK IO TabiauuaMm, JuarpaMmma,
rpaduKam, BBITIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a]1a4u;

- OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA U SIBICHUIA.

I'eomerpuueckue purypsi

- OnepupoBaTh MOHATUAMHU T€OMETPUUYECKUX DUTYD;

- U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOpPa30OBbIBATH MH(DOPMALUIO O I'E€OMETPHUECKUX
¢durypax, npeAcTaBICHHYIO Ha YepTexax;

- IPUMEHATH reoMeTpudecKue (akThl AJIs pEIIeHuUs 3a/1a4, B TOM YUCIIe, IPEenoIararoiux
HECKOJIBKO LI1aroB pereHus;

- (hopMynMpoOBaTh B IPOCTEHIINX CIydasiX CBOMCTBA U MPU3HAKU (UTYD;

- IOKa3bIBaTh FT€OMETPUYECKUE YTBEPHKACHUS;

- BIQJeTh CTaHJApPTHOM Kiaccupukauuend IIOCKUX (uryp (TpeyrojbHUKOB U
YETBIPEXYTOJIbHUKOB).

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- HCTIOJIb30BATh CBOMCTBA FEOMETPUUECKUX (PUTYp JUIs pellieHHs 3a/1a4 IPaKTUYECKOTr o

- XapakTepa M 3a7a4d U3 CMEXHbBIX TUCIUIUINH.

OTHowmeHust

OnepupoBaTh NOHATUAMMU:

- pPaBeHCTBO (Uryp, paBHble (GUIYpBl, PABEHCTBO TPEYTOJbHUKOB, MapayljelbHOCTh
IPSIMBIX, MEPIEHAUKYISIPHOCTh IPAMBIX, YIJIbI MEXAY IPSIMBIMU, NEPIEHIUKYJISAP, HAKJIOHHAS,
npoeKIus, nogodue Gpuryp, noJooHbIe PUTYpHI, TOAOOHBIE TPEYTOJILHUKH;

- IpUMEHATH TeopeMy dDaiieca U TEOpeMy O MPONOPLHUOHANBHBIX OTPE3Kax IPH PELICHUU
3az1ay;

- XapaKTepU30BaTh B3aUMHOE PACIIOJIOKEHUE MPSAMON U OKPYKHOCTH, IBYX OKPY>KHOCTEM.

B noBcenHeBHOM )XKM3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

- MCII0JIb30BAaTh OTHOUICHMS JUIsl pEIIeHU 3a/1a4, BOSHUKAIOIINX B pealbHON )KU3HH.

HN3mepenus u BbIYMCICHUS

- OnepupoBaTh NPEJCTABICHUSIMH O JUTMHE, TUIOIIA 11, 00beMe KaK BEIMYMHAMH.

- [Ipumensats Teopemy Iludaropa, dopmynsl miomaau, obbeMa TMpH  pPEUICHUU
MHOTOIIIArOBbIX 33/1a4, B KOTOPBIX HE BCE JIaHHbIE MPECTABIEHBI SIBHO, a TPEOYIOT BBIYMCIICHUH,
orepupoBaTh 0oJjiee HIMPOKUM KOJMYECTBOM (OPMYJ JUIMHBI, IJIOUIAAHd, 00bEeMa, BBIUUCISTH
XapaKTepUCTUKU KoMOuHanuii ¢uryp (OKpy>KHOCTE ¥ MHOTOYrOJbHUKOB) BBIYUCIATH
paccTosiHusL MeKIy (GUrypamu, NpUMEHITh TPUTOHOMETpUYECKUe GOPMYJIIbl 1Jisl BEIUMCICHUN B
Ooyee CHOXKHBIX CIlydasX, TMPOBOJUTH BBIYMCIEHUS Ha OCHOBE pPABHOBEIUKOCTH U
PABHOCOCTABIIEHHOCTH;

- IPOBOJIUTH NTPOCTHIE BBIYUCICHUS HA OOBEMHBIX Telax;
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- (opmynHpoBaTh 33a4M Ha BHIYMCIEHUE JJIUH, IO 1 00bEMOB U peliaTh ux.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:

- IPOBOAUTH BBIUMCICHUS HA MECTHOCTH;

- IPUMEHATh (GOPMYJbl TPU BBIYUCICHUAX B CMEXKHBIX Y4eOHBIX @peaMeTax, B
OKpYKaloIlIeH 1eMCTBUTEIHHOCTH.

I'eomeTpnyeckne NocTpoeHus

- 306pakaTh reoMeTprudeckue (GUrypsl o TEKCTOBOMY M CHMBOJILHOMY OIHCAaHUIO;

- CBOOOJJHO ONIEpUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOXKHBIX —CIydasx,
BBIIOJIHATH IOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHSATH OTAEIbHBIE METO/IbI IOCTPOEHUH LIUPKYJIEM
Y JIMHEWKOM Y MPOBOJAUTH MPOCTEUILINE UCCIIEIOBAHUS YHCIIA PELICHUI;

- M300pakaTh TUIIOBBIC TUIOCKHE (PUTYphI U OOBEMHBIC Tella C MOMOMIBIO MPOCTEUIITHX
KOMIIBIOTEPHBIX MHCTPYMEHTOB.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:

- BBIMIOJIHATH IPOCTEHIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEeabHOM JKU3HU;

- OLICHUBATh pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOIIEro MUPA.

IIpeoOpa3zoBanus

- OnepupoBaTh MOHATHEM JBIDKEHUS U MpeoOpa3oBaHHs MOAOOUS, BIAICTh MPUEMaMH
MOCTPOCHUs (DUTYp C HKCIIOJIb30BAHMEM ABWKEHHUN W TpeoOpazoBaHUil MoAoOusi, MPUMEHSTh
MOJIyYEHHBIE 3HAHUSA U OMbIT MOCTPOCHUHW B CMEXKHBIX MPEIMETaX U B PEAJbHBIX CUTYaLUSIX
OKPY’KaroIlero MUpa;

- cTpouTh GuUrypy, mHoA0oOHYIO J[JaHHOHM, TMOJb30BAThbCS CBOMCTBAMHU NOA00US Ui
000CHOBaHHUS CBOUCTB QUTYD;

- IPUMEHATh CBOWCTBA ABMKCHMI JUISI MPOBEACHHUS MPOCTEHIINX OOOCHOBAaHUHN CBOMCTB
dburyp.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB:

- IPUMEHSATH CBOWCTBA ABM)KEHUN U PUMEHSATH M0JJ00Me /1715l HOCTPOECHUMN U BBIYUCICHUH.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

OrniepupoBaTh MOHITHIMHU:

- BEKTOp, CyMMa, pa3HOCTb BEKTOPOB, MPOMU3BEICHHE BEKTOpAa Ha YHUCIO, Yroid MEXIYy
BEKTOPAMH, CKaJSIPHOE INPOU3BEICHHE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPAWHATHI
BEKTODA;

- BBITIOJIHATH JICUCTBUS HaJ BEKTOpaMH (CIIOKEHHE, BBIYUTAHHE, YMHOKEHHE Ha YHUCIIO),
BBIUNCIIATh CKAJIAPHOE IPOU3BEACHUE, OINPENEIATh B INPOCTEHUINNX CIydasX yrol MexXny
BEKTOPAaMH, BBINIOJHATh PA3J0KEHUE BEKTOpPAa Ha COCTABIAIONINE, MPUMEHSTh MOJYYEHHbIE
3HaHUS B (U3UKE, TMOIH30BAThCS (HOPMYIION BBIYMCIEHUS PACCTOSHUS MEXKIY TOYKAMHU IO
M3BECTHBIM KOOPAWHATAM, UCIIOJIb30BaTh YpaBHEHUs (GUTYD [T pelIeHUs 3a/1a4;

- IPUMEHSTH BEKTOPbI 1 KOOPAUHATHI AJIs1 PEILICHUS TEOMETPUUYECKUX 3a]]a4 HA BEIYMCIICHHUE
JUTVH, YTJIOB.

B noBceiHeBHOM KU3HU U MTPU U3YYEHUH IPYTHX MPEIMETOB:

- HCII0JIb30BATh MOHATHUS BEKTOPOB M KOOPAWHAT IS pelIeHUs 3a/1a4 1o pu3MKe, reorpadpuu
U IPYTUM y4EOHBIM MpeMETaM.

Hcropust MaTeMaTUKH

- XapakTepu30BaTh BKJIAJ BBIJAIOIIMXCS MAaTEeMAaTHKOB B Pa3BUTHE MATEMaTUKHU U HHBIX
Hay4YHBIX o0yacTe;

- IOHUMAaTh POJIb MAaTEMAaTUKH B pa3BuTuu Poccuu.

MeTtoabl MAaTEMATHKH

- Mcnionb3ys n3y4eHHbIE METO/IBI, IPOBOAUTH JOKA3aTENbCTBO, BHIIIOJIHATE ONIPOBEPIKEHUE;

- BBIOMPATh U3YUYEHHBIC METOIbI i UX KOMOWHAITUY JIJISl PEIICHHS] MATEMaTHYEeCKIX 3a/1a4;
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- CIOJIb30BATh MATEMaTHUUECKUE 3HAHUSA JIUIsl OIMCAHUS 3aKOHOMEPHOCTEH B OKPY>KatoIIeH
JENCTBUTENBHOCTH U IPOM3BEIEHUSAX NCKYCCTBA;

- IPUMEHSATH POCTENUIINE POrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-

- KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH MaTEMaTUUECKUX 3ajau.

COILEPKAHUE KYPCA MATEMATUKH

CognepkaHre KypcOoB MaTeMaTHKH S5—6 KiaccoB, aireOpbl M TeoMeTpun 7—9 KiaccoB
O00BEIMHEHO KaK B HCTOPUYECKH CIOXHUBIIMECS JIMHUM (YHUCIOBasi, anredpamyveckas,
reoMeTpuueckas, QyHKIMOHAIbHAS U Jp.), TAK U B OTHOCUTEJILHO HOBBIE (CTOXACTHYECKAas JIMHUSA,
«peanbHasi MaTemaruka»). OTAENbHO NPEICTABJICHBI JIMHUS CIOKETHBIX 3a7ad, UCTOpUYECKas
JIUHUSL.

DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

Cormacao ®I'OC ocHoBHOTO 001IEr0 00pa3oBaHUsS B KypC MAaTeMAaTHKW BBEACH pasjael
«Jloruka», KOTOpbI HE IperoaraeT JOMOJIHUTEIbHBIX YaCOB Ha U3YYEHUM U BCTPAaWBAETCS B
pa3jnyHble TeMbl KypCOB MAaT€MAaTUKH M MH(MOPMATUKU M TpPEABapsSeTCs O3HAKOMIICHHEM C
3JIEMEHTaMHU TEOPUHU MHOXKECTB.

MHoxecTBa M OTHOLIEHUS MEKAY HUMM

MHO0k€eCTBO, XapaKTEpUCTUYECKOE CBOMCTBO MHOXKECTBA, 3JEMEHT MHOKECTBA, IYCTOE,
KOHEYHOe, OeckoHeuyHoe MHOXecTBO. [logmHOoXkecTBO. OTHOIIEHHE NPUHAJICKHOCTH,
BKJTIOYCHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHHs MHOXKECTB, PAcIIO3HABaHHE
MOJAMHOKECTB U 3JIEMEHTOB IIOJIMHOKECTB € UCIIOJIb30BAHUEM KPYIroB Diiepa.

Onepanum HaJ MHOKeCTBaMHU

[lepeceuenne n 00bEAMHEHHE MHOXECTB. Pa3HOCTH MHOXECTB, JOMOJHEHUE MHOKECTBA,
WuTepnperanus onepanuii Haj MHO>KECTBaMU C IIOMOILBIO KpyroB Diiiepa.

DJ1eMeHTBhI JIOTUKH

Ornpenenenne. YTBepKaeHUsI. AKCHOMBI U T€OpeMBI. JlokazaTenbcTBo. JJoka3aTenbCTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpIIpUMED.

Bbicka3biBaHuA

W cTUHHOCTD U JI0KHOCTB BbICKa3bIBaHUs. CII0KHBIE U MPOCTHIE BhICKa3bIBaHUA. Onepanuu
HaJ BbBICKA3bIBAHUSIMU C HCIOJB30BAHUEM JIOTUYECKUX CBA30K: W, WM, HE. YCJIOBHbIE
BBICKA3bIBAaHUS (MMILTUKAIINN).

Coaep:xanue Kypca MaTeMaTHKH B 5—6 KJaccax

HarypanbHble unc/ia 4 HyJIb

HarypanbHblii psii 4uces U ero CBoicTBa

HarypanbHoe 4uciio, MHOXKECTBO HATYpajbHBIX YHCEI M €ro CBOMCTBa, M300pakeHHE
HaTypaJbHBIX YHMCEJ TOYKAMM Ha YHUCIOBOM MNpsAMOH. Mcronb30BaHHME CBOMCTB HaTypalbHBIX
qucell IPU PELIEHUH 3aa4.

3anuch U YTeHHe HATYPAJIbHBIX YK ces]

Paznuune wmexnay mudpoil u uucinom. Ilo3unmoHHas 3amuch HATypalbHOTO 4YHCHA,
MIOMECTHOE 3HaueHue IUQPbI, pa3psAibl U KJIacChl, COOTHOIIEHHWE MEXIY IBYMS COCETHUMH
pa3psAIHBIMU €AMHUIIAMU, YTEHUE U 3aIIUCh HATypPaIbHbIX YUCE.

OxpyrieHue HATYPaJbHBIX YHCe

Heo6xoaumocth okpyrienus. [IpaBuiio okpyrieHus HaTypaldbHbIX YHCEIL.

CpaBHeHHe HATYPAJILHBIX YHCeJl, CPaBHEHHUE ¢ YncioM ()

ITonsiTE O CPAaBHEHMM YHCEJ, CPABHEHHE HATYPAJIBHBIX YUCET APYT C APYIOM U C HYJIEM,
MaTeMaTh4yecKas 3aluch CPaBHEHM, CIOCOOBI CPaBHEHHUSI YUCEIL.

JleHCTBHA ¢ HATYPAJbHBIMH YHUCJIAMH

CrnoxxeHue M BBIYMTAHHME, KOMIIOHEHTHI CJIOKEHHUS M BBIYUTAHMS, CBA3b MEXIY HUMH,
HaXO0X/IEHNE CYMMBI U Pa3HOCTH, U3MEHEHUE CyMMBI U PA3HOCTH IIPU U3MEHEHUHM KOMIIOHEHTOB
CJIO’KEHHUSI U BBIYUTAHUA.
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YMHOXKEHHE U JeNieHHe, KOMIIOHCHTHl YMHOXXCHHSI W JIEJICHUS, CBS3b MEXIY HUMHU,
YMHOXEHHE U CJIOXEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM, MpOBEpKa pe3yjbTaTa C MOMOIIbIO
MPUKUAKA ¥ 00OpaTHOTO JEHCTBUSI.

[lepemecTuTeNbHBIE W COYETATENbHBIA  3aKOHBI  CJIOXKEHHUS W YMHOXEHUS,
pactpeeTUTENbHBIA 3aKOH YMHOXKEHHUSI OTHOCUTENBHO CJIOKEHHUs, 00OOCHOBAHHE aNTOPHUTMOB
BBIMIOJTHEHUS apu(PMETUUECKUX JCHCTBHIA.

CteneHb ¢ HATYPAJbHBLIM MOKAa3aTeJIeM

3anuch yuclia B BUJE CYMMBI pa3psiAHBIX CllaraeéMbIX, MOPSIOK BBHIOJHEHUS JACUCTBUN B
BBIPXCHUSX, COJIEPIKAIINX CTETICHb, BRIYUCIICHNE 3HAYCHUN BBIPAKCHHIA, COJEPIKAIIHNX CTCTICHb.

YucnoBble BbIPpAKeHUS

YucnoBoe BhIpaKEHHUE U €T0 3HAYEHUE, MOPSIOK BBITIOJIHEHHUS ICUCTBUI.

JleaeHue ¢ ocTaTKOM

JleneHue ¢ 0cTaTKOM Ha MHOKECTBE HATYPAJIbHBIX YHCEN, CBOMCTBA JAEIEHUS C OCTATKOM.
[TpakTryeckue 3a/1a4u Ha JEJIEHUE C OCTATKOM.

CBoilicTBa ¥ IPU3HAKH 1€JTUMOCTH

CBOWCTBO JIETMMOCTH CyMMBI (pa3HOCTH) Ha uncio. [IpusHaku neaumoctu Ha 2, 3, 5, 9, 10.
[lpusnaku nenumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO NPHU3HAKOB JETUMOCTH. Perenue
MPAKTUYECKHX 3aJ[a4 C MPUMEHEHUEM MMPU3HAKOB JIEIIUMOCTH.

Pa3no:xkeHue yncia Ha NPOCTbIe MHOKUTEJIN

[IpocTeie u cocTaBHBIE YUCIa, pemeTo JpaTocheHna.

Paznoxxenne HaTypaJbHOTO 4McCiia HA MHOXHTEIH, Pa3I0KEHUE Ha MPOCThIE MHOMKHUTEIIH.
KonnuecTBo nenurerneii yucina, aaropuTM pa3iokKeHHs YUclia Ha TPOCThIe MHOKUTEIH, OCHOBHAS
Teopema apu(hMETHKH.

Anredpanyeckne BbIPaKeHUSs

Hcnonp3oBanue OyKB [Uiss 0003HAUYEHUSI YHCEN, BHIYMCICHUE 3HAUYCHUS anreOpandecKoro
BBIpQXCHHS, IPUMEHEHHUE alreOpanvyeckiX BBIPAKEHUHN Ui 3alHCH CBOWCTB aprU(pMETHUYECKUX
neicTBuil, peoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JleJiMTe/ 1M M KpaTHbIE

Jenurtens m ero cBoicTBa, OOIIMU NeIUTENb JBYX Oosee uucen, HauOONbIIUN OOIuMi
JENUTEeNh, B3AUMHO MPOCTHIE YUCIA, HAXOXACHUE HaubobIero obmero aenutens. KpatHoe u
€ro CBOiicTBa, 0o0llee KpaTHOE JABYX M 0OoJjee uucen, HauMeHbllee 00Ilee KpaTHOE, CIOCOObI
HAXO0X/ICHUS HAUMEHBIIIETO OOIIET0 KPaTHOTO.

Jpoou

OO0bIKHOBEHHBIE IPOOH

Hous, gactb, 1pobHOE YnCio, Apodk. [[poOHoe uncio kak pe3ynbrar aenenus. [[paBunbHbie
U HeTpaBUIbHBIEC APOOU, CMelIaHHas ApoOb (CMEIIaHHOE YUCIIO).

3anuch HaTYypaJIbHOTO YKcia B BHJE APOOU C 33JaHHBIM 3HAMEHaTeseM, peoOpa3oBaHue
CMEIIaHHOH Ipo0u B HEMPaBUIIBHYIO IPOOh U HA0OOPOT.

[TpuBenenue apobeit k 00meMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEi.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Jpo0Oei. YMHOXKEHUE U JAeTIeHUE OOBIKHOBEHHBIX
TIpOOeH.

ApudmeTndeckne IeHCTBUS CO CMEIIAHHBIME IPOOSMHU.

Apudmernueckre 1eHCTBUS C IPOOHBIMU YHCIAMHU.

Crioco0bI parioHaIM3aui BEIYUCICHUN U UX TIPUMEHEHUE TPU BBITIOTHEHUH JCHCTBHIA.

JecsaiTuuHbIE APOOH

[lemass u npoOHas yacTu necsaTU4YHON npodu. IIpeoOpasoBaHue AeCATUYHBIX JpoOeil B
00bIKHOBeHHBIC. CpaBHEHHE JIECATUYHBIX ApoOeit. CIoKeHNEe U BEIUUTAHUE ACCATUIHBIX IPOOCH.
OxkpyrieHue [eCATUYHBIX ApoOeil. VYMHOXKEHHe U JIeJIeHHe JIECATUYHBIX  JPOOCii.
[IpeoOpa3zoBanre OOBIKHOBEHHBIX IpoOel B AecaTU4HBbIC ApoOu. KoHeuHple M OECKOHEUHBIE
JeCATUYHbIE TPOOH.

OTHoOIEeHne ABYX YHCeJ
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MacmTab Ha mane u kapre. [Ipornoprun. CBoHCTBa MPONOPIMA, IPUMEHEHUE POTIOPIUIA
Y OTHOILUEHUI NP PELIEHUH 3a/1a4.

Cpennee apupmeTnyecKoe Yunces

Cpennee apudmernueckoe AByx uucen. M3o0paxkenue cpeaHero apudMeTuyeckoro IByX
4yyCceJl Ha 4YUCIOBOM IpsAMOM. PeleHue mpakTHUYECKUX 3a4ad ¢ IPUMEHEHUEM CpEIHETo
apudmernueckoro. Cpennee apupMeTH4ecKoe HECKOJIBKUX YHCET.

IIpoueHTHI

[TonsiTue npoueHTa. BelunciaeHue NpoLEHTOB OT YHUCIIA U YUCIIA 110 U3BECTHOMY IPOLIEHTY,
BBIPaKCHHE OTHOIIEHHUS B ITPOLIEHTaX. PellieHne HeCI0XKHBIX MPAKTUYECKUX 331a4 C IPOLICHTAMHU.

JAnarpamMmbl

CronbuaTble M KpyroBble JuarpaMMbl. M3BneueHwe wuHGpOpMAIMM U3 JAHATPAMM.
N3006paxeHue quarpaMm Mo YUCIOBBIM JaHHBIM.

PannonanbHble ynciia

IHono:xxuTENBHBIE M OTPHLATEIbHBIC YHCJIA

N3o0pakeHune uncesn Ha 4YUCIOBOU (KoopauHaTHOM) mpsimoil. CpaBHeHue yucen. Moayib
YyCila, TeOMETpUYecKass WHTepIpeTanuss MOAyJs uucia. J[eWCTBUS € MOJOKUTEIbHBIMU U
OTPULATENIbHBIMU YUCJIaMU. MHOXECTBO LENIbIX YUCEIL.

IlonsiTHe 0 panuoHanbHOM 4ucae. llepBuyHoe mpeAcTaBIEeHUE O MHOMXKECTBE
panuoOHaNIbHBIX uncen. JlefcTBUS ¢ pallMOHAIbHBIMU YHUCTIaMH.

Penienne TeKCTOBBIX 32124

Eaununesl u3MepeHuii: JUIMHBI, IUIOIIAAM, OOBEMA, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy CIMHHULAMU HU3MEPEHHUS KaXIOH BEIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSIHUE; IPOU3BOJUTEIBHOCTb, BpeMs, paloTa; LeHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apupMeTHUECKHE TeHCTBUS

Pemennie TeKCTOBBIX 3a7au apupMeTHYecKuM crocoboM. Mcmonb3oBaHue Ta0iHil, CXeM,
yepTexel, JPyrux cpeCcTB NPECTABICHUS JaHHBIX MIPH PEIICHUU 3a]Ia4H.

3agauun Ha IBMKEHHE, PA00OTY U MOKYIIKH

Pemenne HecOXKHBIX 3a7ad HA IBUJKEHUE B IIPOTUBOIOJIOXKHBIX HAIIPABJICHUSX, B OJJHOM
HaIpaBJICHUH, JBWKEHHE II0 pPEKEe II0 TEUYEHUI0O U MpOTUB TeueHus. PemeHue 3amad Ha
coBMecTHYIO0 paboty. [Ipumenenue npodeit npu pemeHun 3aaad.

3agauu Ha YacTH, 101, IPOLEHTHI

Pemenne 3agau Ha HaXOX/I€HUE YacTH YHMCIIa U YHUCIa MO €ro yactu. PerieHue 3amay Ha
IPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil Npy peleHnH 3a4ad.

Jlornueckue 3agauu

Perienue HeCnOXKHBIX JTOTMYECKHX 3a/1adu. Pelienne norunueckux 3aay ¢ moMolIbio rpagos,
TabJINLI.

OcHOBHBIE METO/IbI pellIeHHs] TEKCTOBBIX 3a/1a4: apudmMeTHueckuit, mepedop BapuaHTOB.

Harnsanas reomerpust

@urypsl B okpyskaroieM Mupe. Harnsnuele npezicTaBieHus o Gurypax Ha IJIOCKOCTH:
npsiMasi, OTpe30K, JIy4, yroJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBaJpaT. TpeyroibHUK, BUABI TPEYTOJIbHUKOB. [IpaBuibHbBIE MHOTOYTOJIbHUKH.
N3006paxeHre OCHOBHBIX reOMeTpruecKuX Quryp. Bzaumuoe pacronoxenue A1ByX NpsiMbIX, ABYX
OKPYXHOCTEH, IPSIMON U OKPYKHOCTH. [[nmMHa oTpe3ka, J10MaHO. ENMMHUIBI U3MEPEHNUS ITMHBI.
ITocTpoeHne oTpe3ka 3amaHHOW UIMHBL. Buael yrimoB. I'pagycHas mepa yria. M3mepenue u
IIOCTPOEHHUE YTJIOB C TIOMOIIbIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOYTONBHUKA. [ToHSTHE MOMAAM PUTYPBI; €AMHUIIBI U3MEPEHUS TUIOIIATH.
[Tnomanps mnpsMoOyroibHHMKa, KBajparta. IIpubnmxeHHoe u3MepeHue IIomand Quryp Ha
KkJeTdyaroit Oymare. PaBHoBenukue Guryps.

Harnsanele mnpesacraBieHuss O NPOCTPAHCTBEHHBIX (urypax: KyO, mHapaiielenurne],
npu3Ma, TmUpamuaa, map, chepa, KoHyc, nuauHap. M3o00pakeHne mpoCcTpaHCTBEHHBIX (UTYP
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IIpumepsl cedenuit. MHuororpanHuku. I[IpaBuiibHble MHOrOorpaHHuku. IIpumeps! pa3BepTOk
MHOT'OTPaHHHMKOB, IUJIMHIPA U KOHYCA.

[Tonsitre o6beMa; eqMHUIIBI 00beMa. OObeM PSIMOYTOJIBHOTO TIapaJuIeNenune1a, Kyoa.

[Tonsatue o paBeHctBe @uryp. lLleHTpanbHas, oceBas M 3€pKajJbHasi CUMMETPHH.
N300parkeHre CUMMETPHYHBIX (PUTYD.

Pemienue npakTrueckux 3agay ¢ IpUMEHEHUEM IPOCTEHIINX CBOMCTB (uryp.

Hcropusi MaTeMaTHKH

[TosiBnenue nudp, OykB, neporindoB B mpouecce cuéra U paciupeeseHus NPoJyKTOB Ha
Hpesnem bimxxkaem Bocrtoke.

Poxnenune mectunecaTepuyHoOn CUCTEMBbl cuMciaeHus. llosBiieHne necATMYHON 3amucH
qucell.

Poxnenune u pasputue apudmernku HatypaiabHbix uyucen. HOK, HOJI, mpocteie uncia.
Pemero Dpatocdena.

[TostBneHKE HYJIA U OTPULIATEIBHBIX YACET B MATEMAaTUKE JPEBHOCTH.

[po6u B BaBunosne, Erunre, Pume. OTkpbiTHE necATUUHbIX Apo0eil. CTapuHHbBIE CUCTEMBbI
mep. Jecsatuunble 1pobu u MeTpuueckas cuctema Mep. JI. Maruuukuii.

Copaepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax

Anreopa

Yucaa

PanuonaJbHBIE YHCIA

MHoxecTBO paluOHaIbHBIX 4YHcel. CpaBHEHHE palMOHANBHBIX uMcen. JleHcTBus ¢
pauroHaIbHBIMU ynciamu. [IpencraBienne pauoHanbHOTO YUCa 1eCATUYHON APOObIO.

HppanuoHajbHble YHCIA

[TonsiTe MppanMOHAJIBHOTO 4Mcia. Pacno3HaBaHue uppanMoHanbHbIX uncen. [Ipumepsr

JI0Ka3aTebCTB B anredpe. MppaunonaabHOCTH chna\/E . IIpumenenue B reometpun. CpaBHEHHE
UPpALMOHATIBHBIX Yrcen. MHOXKECTBO J1eHCTBUTENbHBIX YHCEIL.

ToxnecTBeHHBIEC IPE0OPa30BAHUA

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemMeHHOW. 3HaueHHe BbIpakeHUsA. I[loncTraHoBKa BBIpa)KEHHH BMECTO
NEPEMEHHBIX.

Henbie BeIpaeHus

Crenenb ¢ HaTypallbHBIM IOKa3aTeleM U e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpa’keHUH,
COJIEpKalINX CTENEHH C HATypaJIbHBIM I10KA3aTENIEM.

OpHouneH, MHorouseH. JleWicTBUS C OJHOWIEHAMM U MHOrOYJeHamMH (CIIOKEHUE,
BBIYUTAHUE, YMHOXeHHE). DOpMyIIbl COKPAIIEHHOTO YMHOXEHHUS: pa3HOCTh KBAJpPaTOB, KBaIpaT
CYMMBI U pa3HOCTH. Pa3nioskeHrne MHOrOwIeHa Ha MHOYKUTEINN: BBIHECEHUE 00I1IEro MHOXKHUTENS 32
CKOOKM, TpYNIHMPOBKA, MNpUMEHEHHE (GOpMYNl COKpaIIEHHOro yMHOKeHHUs. KBaapaTHblii
TPEXWIEH, pa3JIoKEHNUE KBAJIPaTHOTO TPEXUJIEHA HA MHOXKUTEIH.

JIpo0HO-panuOHAJIbHBIC BHIPAKEHHUS

Crenenb ¢ uenbiM TnokazateneM. llpeoOpa3zoBanue IpOOHO-TMHEHHBIX BBIPAKEHUN!
CJIO’KEHHUE, YMHOXKEHUE, JiesieHne. Anredpanueckas Apoosb. [lomycTumble 3Ha4eHUSI IEPEMEHHBIX
B JpOOHO-pallMOHANBHBIX BhIpakeHUsAx. CokpanleHue anredpamdeckux Apooei. Ilpusenenue
anreOpanyeckux apobel k oOmeMy 3HameHatento. [leiicTBus ¢ anreOpandeckuMu JpoOsMu:
CJIOKEHHE, BBIUNTAHUE, YMHOXKEHUE, JIeJIeHNE, BO3BEJCHHUE B CTEIIEHb.

[TpeoOpa3oBaHue BhIpAXKEHUH, COAEPIKAIINX 3HAK MOTYIIS.

KBaaparusie kopuu

Apudmernueckuil KBajgpaTHBIH KopeHb. [IpeoOpa3oBaHue BBIpaKEHHH, CoOIEpKaIuX
KBaJIpaTHblE KOPHU: YMHOXKEHHUE, JeJIEHHUE, BBIHECEHHE MHOMKHUTENS H3-1I0J 3HaKa KOpHS,
BHECEHUE MHOXUTEIS 0] 3HaK KOPHS.

YpaBHeHUs1 1 HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.
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YpaBHeHus

[TonsiTne ypaBHEHUs U KOpHS ypaBHeHHUs. lIpencraBienne o paBHOCHIIBHOCTH YpaBHEHUM.
Ob6nacTp onpeneneHus: ypaBHeHuUs (00JacTh JONYCTUMBIX 3HAYCHUH MIEPEeMEHHON ).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeiHbIX ypaBHeHU. JInHENHOE ypaBHEHUE ¢ mapameTpoM. KosimuecTBo KopHe
JIMHEMHOTO ypaBHEHHUs. PellieHne JIMHEHHbBIX YPAaBHEHUHN € MApAMETPOM.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBaapartuble ypaBHeHus. HenonHble KBaipaTHbIE ypaBHEHUS. JJUCKpUMUHAHT KBaPATHOTO
ypaBHeHus. Popmyna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparHas
TeopeMe Buera. Penienue kBajpaTHBIX ypaBHEHUI: UCIOIb30BaHUE (DOPMYIIBI JUIS HAXOXKIACHUS
KOpHEH, TrpaduyuecKuil METOJ| peIIeHHs, pPa3JIoOKEHHEe Ha MHOXKHUTEIH, NOoJ00p KOpHEH ¢
UCII0JIb30BaHUEM TeopeMbl Buera. KonudyecTBo KOpHEH KBalpaTHOTO ypaBHEHUS B 3aBUCHUMOCTHU
OT €ro AUCKpUMMHaHTAa. BUKBagpaTHblE ypaBHEHHs. YPaBHEHHs, CBOJIMMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUS C TapaMETPOM.

JIpoOHO-panuoHAJIbLHbIEC YPABHEHUS

Pemenne mpocteiiimmx OpoOHO-THMHEWHBIX ypaBHEHUH. Perenue apoOHO-panimoHaIbHBIX
YpaBHEHUM.

MeTtopl perieHust ypaBHEHUI: METOIbI PaBHOCWIIBHBIX MpeoOpa3oBaHUil, METO 3aMEHBI
HepeMeHHOM, Tpaduueckuii Mmetoa. Mcnonp30BaHne CBONCTB ()yHKIUHN NP PEIICHUN YPAaBHEHHIA.

Ipocreiimye nppanuoHanbHbIe ypaBHeHHs BUaa, [ f (X) =a, \/ f(x)= \j g(x) -

YpasHenus Buna X" = a . YpaBHEHHS B Ie/IbIX YHCIAX.

Cucrembl ypaBHeHU

VYpaBHeHHUE ¢ 1ByMs IIepeMEHHbIMU. JIMHEWHOE ypaBHEHUE ¢ IBYyMs IepeMeHHbIMU. [Ipsmast
KaK rpauueckasi UHTepIpeTalus JIMHEHHOr0 YpaBHEHUS C ABYMS [IEPEMEHHBIMHU.

[TonsiTve cucTembl ypaBHEHUH. Pelienne cucteMbl ypaBHEHHM.

MeTtobl peleHusl CUCTEM JIMHEWHBIX YpaBHEHHMM C ABYMs MEPEMEHHBIMH: IpaduyecKuit
METO[I, METOJL CJIOKEHUS, METOJI ITOICTAHOBKH.

CucTtembl TUHEHHBIX YPaBHEHUH C TapaMETPOM.

HepagencrBa

Uucnossle HepaBeHcTBAa. CBOICTBA YMCIOBBIX HEpPaBEHCTB. [IpoBepka crpaBelTMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepagenctBo ¢ nmepemennoii. Ctporue u HecTporue HepaBeHCTBa. O0JIaCTh ONpeeIeHHs
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUCHHUI EPEMEHHOI).

Pemenne nuHEHBIX HEPABEHCTB.

KBazpatHoe HEpaBeHCTBO M €ro pemieHus. PemeHue KBaJpaTHBIX HEPABEHCTB:
UCIIOJIb30BaHNE CBOMCTB M rpaduka KBagpaTHUYHOW (YHKIMH, METOJ HHTEPBAJIOB. 3aIlUCh
pelIeHus KBaIpaTHOIO HEPABEHCTBA.

Pemenue uensix 1 JpoOHO-pallnOHAIBHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB.

Cucrembl HepaBeHCTB

Cucrtembl HEpaBEHCTB C OJIHOM IEpEMEHHOMW. PerieHue cucreM HEpaBeHCTB C OJHOU
NEpEeMEHHOM: JIMHEHHbIX, KBaJpaTHBIX. V300paskeHHe pelieHHs CHUCTEeMbl HEpaBEHCTB Ha
YUCJIOBOU MPSIMOM. 3aMKMCh PEMIEHUS CHCTEMBI HEPABEHCTB.

DOyHKIUHA

IHonsitne pyHkumuun

JlekapToBbl  KOOpAMHATBl Ha  IUIOCKOCTH. DOpMHpOBaHME  MpPEICTaBICHUH O
METanpeMETHOM TOHATUU «KOOpAMHATB». CrocoObl 3anaHusi (QYHKIMM: aHaTUTUYECKUH,
rpaduueckuit, Tabnuunbiif. ['padux ¢ynkuuu. [Ipumepsl QyHKUIUH, MoydyaeMbIX B Ipolecce
MCCJIEIOBAHMSI PA3IMYHBIX PEAIbHBIX MTPOLIECCOB U pEIIeHUs 3a/1a4. 3HaueHrne (YHKIUU B TOUKE.
CpoiicTBa (QyHKUMHA: 00JIACTH ONpEIENCHHs, MHOXECTBO 3HAYCHHH, HYIH, NPOMEXYTKH
3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IPOMEXKYTKH BO3pAaCTaHUs U yObIBaHUs, HAaMOOJIbIlIEe
U HauMeHbInee 3HaueHus. MccnenoBanne ¢pyHkumu no e€ rpaduky.
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[IpencraBienne 06 aCHMITOTAX.

HenpepriBHocTh dyHkimu. Kycouno 3aganHbie QyHKIHUH.

JIuneiinas pyHKUusA

CgoiicTBa u rpaduk THHEHHOW QyHKIIUU. YTI0BOH KOddduireHT npssmoi. Pacronoxenue
rpaduka JMHEHHON (YHKIHMH B 3aBUCUMOCTH OT €€ YriaoBoro koddduiueHta u cBoOOTHOTO
wieHa. Haxoxnaenue Ko3QOUIUMEHTOB JMHEHHON GYHKIMM 1O 3aJaHHBIM  yCJIOBHSIM:
IPOXOXKJICHHUE MPSMON Yepe3 JIBe TOYKH C 3aJaHHBIMH KOOPIWHATAMH, MPOXOXKICHUE MPSIMOMN
yepes IaHHYI0 TOYKY U MapajuieibHON JaHHOW MPSMOM.

KBagparuunasa pyHkuus

CoiictBa u Trpaduk KBagpaTudHor QyHkuu (mapadona). Iloctpoenue rpaduka
KBaJpaTHYHOW (QyHKIMHU 1O ToukaM. HaxoxaeHue Hynell KBaapaTUYHON (PYHKIIMH, MHOXKECTBA
3HAYEHUH, MPOMEXKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CaoticTBa QyHKIUH Y = K y = —. I'unep6ona.
X X

I'padpuxn ¢ynkumii. IIpeoOpazoBanue rpaduka ¢yHkuu Yy = f(X)a181 mocTpoeHus
rpadukos ynkuuii Buna y = af (kx+b)+c.

Fpa(bnxn@yﬂxunﬁy:a+%,y=\/§, y=3x, y =|x|.
+

IHocnenoBaTeIbHOCTH M IIPOrPECCHH

UucnoBass  mocienoBaTeNbHOCTb.  [IprMepbl  4YHMCIOBBIX  ITOCJENOBATEIBLHOCTEH.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas mporpeccus ©u  e€  CBOMWCTBA.
I'eomerpuueckas mporpeccusi. dopmyna oOmero wieHa W CyMMBI N TEPBBIX UICHOB
apuMeTHUUECKO 1 reoMeTprUecKoi mporpeccuii. Cxoasiascs reoMeTpudecKas Iporpeccus.

Pemenne TekcToOBBIX 32124

3agaun Ha Bce apuMeTHYECKHE AeliCTBUSA

Pemenune TexcToBhIX 3amau apudmerndeckuMm crocodboM. Mcmonb3oBaHue Talnuil, cXeM,
YyepTexke, APYrux CpeACTB NPEICTABICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agauu Ha IBMKeHHE, Pa00OTY U NOKYNKH

AHann3 BO3MOXHBIX CUTYallMii B3aUMHOTO PACIIOJIIOKEHHUS OOBEKTOB MPHU MX JBIKEHUH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHSAEMBIX Pa0OT IPU COBMECTHON paboTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenne 3agau Ha HaXOXJAEHWE YAaCTHU YMCIA U YUCIA 1O ero 4yactu. Pemenue 3agay Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopumii Npu peieHuy 3aaau.

Jlornueckue 3agauu

Pemmenne noruveckux 3agad. Perienne 1oruueckux 3aaad ¢ TOMOIIbIO rpadoB, TaOIuII.

OcHoOBHBbIE MeTOJbl pelIeHHs] TEKCTOBBIX 3a/Ja4: apupMeTHUYECKHH, aaredpanyeckui,
nepebop BapuaHTOB. IlepBUYHBIE TpEACTAaBICHUS O JPYTUX METOAAX peUIeHHs 3aaa4y
(reomeTpuueckue U rpaduyecKue METObI).

CraTucTHKA ¥ TeOpHUs BEPOSATHOCTEH

Crarucruka

TabnuuHoe u rpaduyueckoe MpeCcTaBlIeHNe JaHHbBIX, CTOI0YAThIe U KPYTOBBIE TUarpaMMBl,
rpaduku, MPUMEHEHHUE TUarpaMM U TpadUKoOB I OMUCAHUS 3aBUCHUMOCTEN PEATbHBIX BEITUYHH,
U3BJIeYCHHE MHQPOpPMAIMK U3 TaOuull, quarpamm U rpadukoB. OnucaTenbHbIE CTATHCTUYECKUE
MOKa3aTeJIM YHCIOBBIX HAOOpOB: cpeaHee apudMeTnueckoe, MeauaHa, HauOoJbIIee U
HavMeHblllee 3HaueHus. Mephl paccenBaHus: pa3Max, JUCIEPCUs U CTaHIAPTHOE OTKIIOHEHUE.

CiydaiiHass W3MEHUYMBOCTh. 3MEHUMBOCTH Ipu HU3MEpeHWsX. Pemaronme mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIMUNHAX.

Cayuaiinble coObITHSI

CrnyuaiiHple OMBITHI (IPKCIIEPUMEHTHI), SJIEMEHTApPHBIC CIIyYailHbIe COOBITHUS (HMCXOBI).
BepositHocTi  snemeHTapHBIX  cOObITHI. CoOOBITHS B CIy4allHBIX OKCIEPUMEHTaX |
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ONaronpusATCTBYIOIINE dJIEMEHTapHbIE COOBITHSA. BeposTHOCTH ciay4ailHBIX COOBITHH. ONBITHI C
PABHOBO3MOXHBIMH 3JI€MEHTapHbIMU COOBITHSIMU. Kiaccuueckne BEpOSITHOCTHBIE OIBITHI C
UCTIOJIb30BaHUEM MOHET, KyOukoB. IIpeacraBienue coObITHII C MOMOIIBIO auarpaMm Oitepa.
[TpoTuBOnONOXKHBIE COOBITUS, OOBEAMHEHHE M NepeceueHue coObITHM. IlpaBmiio cnoxeHus
BeposTHocTel. Cirydaitabiit BeIOOD. [IpencraBienne s3xcriepuMenTa B Bue AepeBa. HezaBucumbie
cOOBITUS. YMHOXKEHUE BEPOATHOCTEH He3aBUCUMBIX cOObITHH. [lociieoBaTebHbIE HE3aBUCUMBIE
ucneltanus. [IpencraBienne o HE3aBUCUMBIX COOBITHSX B KU3HU.

J1eMeHThl KOMOMHATOPUKU

[TpaBuiO YMHOXKEHUS, IEPECTAaHOBKH, (pakTopuan uncna. CoyeTaHus] U YUCIO COYECTAHUI.
®opmyna uucna coueraHuid. TpeyrompHuk Ilackamsa. OnbeITel ¢ OOJBIIUM — YHCIIOM
PaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITUH. BblunMciieHne BEpOSTHOCTEH B ONBITax C
IpUMEHEHHEM KOMOUHATOPHBIX (hopMmyi. Mcnbitanus bepaymnu. ¥Ycnex u Heyaaya. BepositHoctu
coOBITHU B cepuM UcCTIbITaHUN bepHymn.

Ciyyaiinble BeJJUYUHBI

3HAKOMCTBO €O CIy4YyallHbIMH BEJIMYMHAMH Ha T[pUMEPax KOHEUYHBIX JUCKPETHBIX
ClIly4aiHbIX BeJIMYMH. Pacnpenenenue BepoaTHOCTe. Marematnueckoe oxunanue. CBoicTBa
MaTemMaTuyeckoro oxunanus. [lonsatue o 3akoHe 00abIIKMX uncen. M3MepeHne BepOSTHOCTEN.
[IpumeHeHne 3akoHa OONBIIMX YHUCET B COLIMOJIOTHMH, CTPaXOBaHWHU, B 3]PABOOXPAaHEHHH,
oOecnieueHnH OE30MaCHOCTH HACEIEHUsI B UPE3BbIYAHBIX CUTYAIUX.

I'eomeTpust

I'eomeTpuueckne purypsl

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MUpe

['eomerpuueckas purypa. @opMupOBaHUE MPEICTABICHUH O METApPEIMETHOM TOHSATHH
«purypar.

Touka, TuHUSA, OTPE30K, IpsAMasd, JIyd, JIOMaHasl, INIOCKOCTb, YroJl, OuccekTpuca yria u eé
CBOICTBA, BUJIbl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpusi reoMeTpuueckux ¢uryp. LleHTpanbHas cuMMETpHsT T€OMETPUUECKUX
buryp.

MHoroyrojbHuKH

MHOroyronbHuK, €ro D3J€MEHTBI M €ro CcBoicTBa. Pacro3HaBaHHE HEKOTOPBIX
MHOTOYT'OJIbHUKOB. BBINYKJIbIe 1 HEBBINTYKJIbIE MHOTOYTOJIbHUKHU. [IpaBuiIbHbIE MHOTOYTOJIbHUKH.

TpeyronsHuku. Beicota, Meauana, OuccekTpuca, CpeaHssl JHMHHUS TPEYToJbHHKA.
PaBHOOeIpeHHBIN TPEYroJabHUK, €ro CBOMCTBA M TNpU3HAKU. PaBHOCTOPOHHMI TPEYroJbHUK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIHBIM,  TYNOYIOJbHBIM  TPEYrOJbHUKU. BHemHue  yrusl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

Yetpipéxyronbuuky. IlapannenorpamMM, pom0O, MNpsIMOYroJbHMK, KBajapar, Tpareuus,
paBHOOeapeHHas Tpaneuus. CBolCTBa U MPU3HAKY MapajienorpaMma, pomoa, IpsiMOyroJIbHHKa,
KBaJpara.

OKpYyKHOCTB, KPYI

WX >nmeMeHTBI U CBOMCTBA; LIEHTpaAJIbHbIE U BNMCaHHbIE yribl. KacarenpHas M cexymas K
OKPY)KHOCTH, MX CBOWCTBAa. BnHcaHHbIE W ONHMCAHHBIE OKPYKHOCTH I TPEYrOJIbHHUKOB,
YEThIPEXYTOJbHUKOB, IIPABUILHBIX MHOTOYT OJIBHUKOB.

I'eomerpuueckue Gpurypsl B npocTpaHcTBe (00bEMHBbIE TeJ1a)

MHororpaHHuk M €ro 3jeMeHTbl. Ha3BaHMs MHOTOTpaHHMKOB C Pa3HbIM IOJIOXKEHUEM U
KOJIMYECTBOM rpaHeil. llepBuuHbBIE IpeACTaBIeHUS O NMHUpaMUJE, NapajulesIeNUIene, MpU3Me,
cdepe, mape, HWIMHIPE, KOHYCE, UX 2JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHowmeHust

PasencrBo ¢puryp

CBoiiCTBa paBHBIX TPEYrOJBHUKOB. I [pr3HaKku paBeHCTBA TPEYTOJIbHUKOB.

ITapajieJbHOCTH NPSIMBIX

[Ipyu3Haku W CBOWMCTBA MapaJIE€IbHBIX MNPSAMBIX. AKCHOMa MapajieJbHOCTH EBKiMIa.
Teopema daneca.

23



ITepnenauKyasipHBbIC NPSIMbIE

[Ipamoit yron. Ilepnengukynsap k mnpsMmol. Haxnonnas, npoekuus. CepeauHHBIN
NEePNEeHIUKYIISAp K oTpe3Ky. CBOMCTBA U MPU3HAKU NIEPIIEHIUKYJIIPHOCTH.

IMopooue

[TponopunonansHble OTpe3ku, mopodue ¢uryp. IlomoOusie Tpeyronapuuku. Ilpusnaku
moxoous.

B3aumHoe pacnoJioskeHue psMon U OKPYKHOCTH, IBYX OKPYKHOCTEM.

N3mepeHusi M BIYUCICHHUS

Beamunnbl

[Tonsitue Benuuunsl. [{nuna. 3mepenne mmnbl. Eqununel uamepenus uinHbl. Bennunna
yria. I'pagycHas mepa yria.

[TonsiTe o mIoIIaIM TUIOCKOW GUTYpHI U €€ cBoiicTBaX. M3amepenue miomanei. Enuauibt
M3MEpEHUS TUIOIIATH.

[IpencraBinenue 06 o0bEME U ero cBoicTBax. M3mepenue o0béMa. EqunHuibl nuamMepeHus
00BEMOB.

HN3mepeHus u BbIYMCICHUS

WHCTpyMEHTBI Uil U3MEPEHUH U MOCTPOCHUM; U3MEpPEHUE U BBIYMCIIEHUE YTJIOB, JUIMH
(paccrosinuit), mnomazaei. Tpuronomerpuyeckue (YHKIUU OCTPOrO yria B MPSIMOYTOJILHOM
TpeyroipHuKe Tpuronomerpuueckue (GYHKIMHM TYNoro yriia. BeluncieHne 5JIeMEHTOB
TPEYTrOJIbBHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLICHUWH. POpMyIbl IJI0IIAIN
TPEYrojibHUKA, TapajuleJiorpaMMa M €ro YacTHBIX BHJOB, (HOPMYJbl UIMHBI OKPYXHOCTH H
wiomaau kpyra. CpaBHeHue U BeluuclieHue miomaaei. Teopema [Mudaropa. Teopema cunycos.
TeopeMa KOCHHYCOB.

Paccrossnus

Paccrosane mexny toukamu. PaccrosHue OT TOYKHM A0 HOpsAMOW. PaccrosiHue Mexay
dburypamu.

I'eomeTpuyeckne NocTpoeHus

['eomeTpuueckue MOCTpOSHUs I WILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (DUTYP.

HNHCTpyMEHTBI 1151 TOCTPOSHUN: IUPKYJIb, JMHEHKA, YTOJbHUK. [IpocTelimue moctpoeHus
LUPKYJIEM M JIMHEHKOM: MOCTpoeHHe OUCCEKTPUCH yria, MEpHeHAUKYNspa K MpsMoil, yria,
PaBHOTO JIaHHOMY,

ITocTpoeHne TpEeyroJbHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM U YIUIy MEXKIY HUMH,
CTOpPOHE U JABYM IpUJIEKAIUM K HEH yIiiaM.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHHUU.

I'eomeTpuueckne npeodpazoBaHus

IIpeoOpa3oBanus

[TonssTue  mpeoOpazoBanus.  IlpeacraBieHne O METanpeAMETHOM  TMOHSTHHU
«tpeobpazoBanuer. [loqodue.

JABuKeHUst

OceBast ¥ IIeHTpaJibHasi CUMMETpHs, IOBOPOT M MapajuieNbHbI nepeHoc. KomOunamu
JBUKEHHUH Ha MIIOCKOCTH U UX CBOWCTBA.

BexkTopbl M KOOPpAUHATHI HA MJIOCKOCTH

BekTops!

[TonsTue BekTOpa, NEMCTBUS HAJ BEKTOpPAaMH, HCIOJb30BAHHE BEKTOPOB B (DU3HKE,
pa3oKeHNe BEKTOPA Ha COCTABISIOIINE, CKAISIPHOE IPOU3BECHUE.

Koopannartsl

OcHoBHbBIE MOHATHS, KOOPAMHATHI BEKTOpPA, paccTOsHUE Mexay Toukamu. KoopauHaTsl
CepeIMHbI OTpe3Ka. Y paBHEHUS QUTYP.

[IpyMeHeHre BEKTOPOB U KOOPAMHAT JJIsl PELIEHUs] MPOCTEHIINX F€OMETPUUECKUX 3ajau.

Hcropuss MaTeMaTHKHU

BO3HUKHOBEHHE MaTeMaTUKM Kak HaykH, dTanbl €€ pa3BuThs. OCHOBHBIE pa3leibl
MaTeMaTUKH. Beigaroniyecss MaTeMaTUKU U UX BKJIAJ B pa3BUTHE HAyKH.
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beckoHeuHOCT MHOXECTBA MPOCTHIX 4HMceN. Yucna ¥ JJIMHBI OTPE3KOB. PannoHaibHbIE
yucna. [TorpebHOCTh B npparnmoHanbHbIX ynciax. [llkomna [Tudaropa

3apoxaeHue anreOpel B Heapax apudmeTuku. An-Xopesmu. Poxknenune OyKBEeHHOMN
cumBoguku. [1.depma, @. Buer, P. Jlekapt. McTopust Bonpoca 0 HaxXoxaeHHH GopMyIT KOpHEH
anreOpandecKuX YpaBHCHUN CTETICHEH, OOJBIINX YEThIPEX.

[TosiBNieHne MeTo/1a KOOPIMHAT, TO3BOJISIOLIETO NIEPEBOIUTH TEOMETPUUECKHUE OOBEKTHI Ha
s3Ik anreOpsl. [losiBinenue rpadukos ¢ynkuuid. P. lekapt, I1. @epma. [Ipumeps! pa3indyHbIX
CHUCTEM KOOpPJHHAT.

3anava Jleonapo [Tuzanckoro (GuboHauun) o kposukax, yucia @udoonaqun. CXoauMOCTh
F€OMETPUUYECKON MPOTPECCUM.

Hcroku Teopun BEpOSTHOCTEN: CTPaxoBoOe J1e110, azapTHble Urpsl. I1. depma, b.Ilackains, 1.
bepnynnu, A.H.Konmoropos.

Ot 3emnenenuss k reomerpuu. [ludarop m ero mkoma. IlocTpoeHWEe NPABHILHBIX
MHOTOyroiabHUKOB. McTopus uucna m. 3onoroe ceuenue. «Havana» EBknupa. Mcropust naroro
1oCTYyJIaTa.

Paccrosinus ot 3emun 10 Jlynsl u Connua. M3mepenue pacctostHust oT 3emiau A0 Mapca.

Ponp poccniickux y4€HbIX B pa3BUTUU MAaTEMATUKH.

TEMATHYECKOE INIAHUPOBAHHME C YKABAHUEM KOJIMYECTBA
YACOB, OTBOAMMBIX HA OCBOEHHE KAK/IOU TEMBbI

Kiacc, 4.
5 6 7 8 9
Harypanbhbie uncna | 20*/23**
CrnoxxeHue u 30*/35**
BBEIYHTAHUE
HATYPaJIbHBIX YHCEI
YMHOXeEHNE U 34*[45**
JICTIEHHE
HATYPaJIbHBIX YHCEI
OOBIKHOBEHHEIE 18*/20**
npobu
Jlecstuunbie apodu | 48*/55**
[ToBTOpEeHue 1 o
CHCTEMAaTHU3alHs 15*/20**
ydueOHOro Marepuana
JleauMocCTh 17*[22**
HATYPaJIbHBIX YHCEI
OOBIKHOBEHHEBIE 36*/44**
apobu
OTtHOLIEHNS U 28%[34**
MPONIOPIIMU
PanvonansHbIE 68*/80**
YyuciIa U JeHCTBHS
HaJl HUMU
IToBTOpEeHue 1 o
CHCTEMATU3ALHS 16*/18**
y4eOHOro MaTepuasa

Paznen
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JIuneiinoe
YpaBHEHHE C OJTHOM
MepEeMEHHON

15*/17**

[{enble BeIpaXeHUs

51*/68**

DOyHKIMU

11*/14**

CucreMsl JIHHEHHBIX
YpaBHEHHU C JIBYMs
MIePEMEHHBIMU

18*/25**

[ToBTOpEHME U
cucTeMaTu3alus
yueOHOro Marepuana

Ho
4*[8**

Pammonanpubie
BBIPAKECHUS

42*[55%*

KBanparubie KOpHH.
JleicTBUTENIbHBIC
qyucia

25%/30**

KBagpartusie
YpaBHEHUs

24%[35**

[ToBTOpEeHue u
cucTeMaTu3anus
y4eOHOT0 MaTepuaa

Ho
8*/12**

Hepagencrtpa

19*/24**

KBagparnunas
byHKIUSA

28*[43**

DJIeMEHTEI
MIPUKIATHON
MaTEMaTHKU

17*[22**

YucnoBele
OCJIe0BAaTEILHOCTH

20%/23**

[ToBTOpEeHuE 1
CHUCTEMAaTU3aLHS
y4ueOHOro Marepuana

o
15*/20**

Pe3eps

10*/12**

10*/12**

6*/8**

6*/8**

3%/4%*

Pe3epB 4acoOB MOJKET OBITh YBCJIWYCH YYUTCIICEM 3a CUHCT YMCHBIICHHUA KOJINYCCTBA U

ITIOBTOPCHUC

aCoOB Ha

Bcero

175*/210**

175*/210**

105*/140**

105*/140**

102*/136**

HauanrnHabie
reOMETPUYECKHUE
CBEJICHUS

11*

TpeyroapHUKH

20*

[TapamiensHble
IIpsIMBIE

12*

CooTtHotIeHne
MEXy CTOPOHAMHU U
yrilaMu
TPEYroJIbHUKA

19*

[ToBTOpEHME.
Pemenue 3agau

YeThIpEXYroJIbHUKN

14*/20**

Inomanpe

15*/18**
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ITomoOusIe
TPEYTOJIbHUKH

17*/24**

OKpY>XHOCTh

16*/24*

IToBTOpEHUE.
Pemrenue 3amau

Ho
4*[13**

Bekrops!

8*/17**

Meto KoopauHaT

10*/17**

CooTHonIeHHE
MEXy CTOPOHAMH H
yriiaMu
TPEYroJIbHUKA.
CkansipHoe
MIPOM3BEICHUE
BEKTOPOB

11%/21**

JlnvHa OKpYKHOCTH
U IJIOLIA/Ib Kpyra

12*/16**

JIBrokeHus

10*/9**

IToBTOpEHME.
Pemenue 3agau

o
15*/19**

Peseps

4

4%[6%*

2*/3**

ITOBTOPCHUC

Pe3epB 4acoOB MOJKET OBITh YBCJIMYCH YYUTCIICEM 3a CUCT YMCHBIICHU A KOJIMYCCTBA 4aCOB HA

Bcero

70*

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

[Tpumeuanue: MmaTreMaTrka 5-6 KIaccel -*- 5 4acoB B HEACIO, **- 6 4acoB B HECITIO;

Anrebpa 7-9 knaccel-*-3 yaca B Heneno, **- 4 yaca B HeJIelNIo;

['eomerpus 7-9 kiaccsl- *- 2 yaca B Hezlento, **- 3 yaca B HeZEIIO.
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