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Beenenne

Pabouas mporpamma mo y4yeOHOMy mpenmery «Marematuka» (5-9 kmaccel) pazpaboraHa B
COOTBETCTBUM C HOPMATUBHBIMU aKTaMH:
- ®enepanbublil 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @eneparym»
(c mocaeayrIMMUMH U3MEHEHHSIMHU );
- @enepanbHblii  TOCYAApCTBEHHBIH  OOpa3oBaTelbHBI  CTaHJAPT OCHOBHOIO  OOIIETro
oOpa3oBaHms, yTBepkJaeHHOro MwuHoOpHayku P® ot 17 pexabps 2010 roma Ne 1897 (c
MOCJIEIYIOIMMU U3MEHEHUSIMH );
- npuka3 MunuctepcTBa oOpazoBanusi 1 Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253
«O6 yrBepxkaeHun denepanbHOro mnepeyHs y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO IIPU
peanu3ai UMEIOIIUX TOCYAAPCTBEHHYIO aKKPEAMTAIMI0 00pa30BaTENbHBIX MPOTPaMM HAdaIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CPeIHEro 00IIero 00pa3oBaHusy (C MOCAEAYIOIIMMH U3MCHEHHSIMHU );
-Konuenuusa pa3Burus marematuueckoro oOpasoBaHus B Poccuiickoin ®epepanuu, yTBEp)KIEHA
pacniopsbkenreM [IpaButensctBa PO ot 24.12.2013 Ne 2506-p;
- CanurapHo-3nuieMuoIornueckue npaswia U HopmatuBel CanlluH 2.4.2.2821-10 «CanurtapHo-
3MUJIEMHOJIOTHYecKre TpeOOBaHUS K YCJIOBHUSAM M OpraHu3alMM oO0ydeHus B 00I1eoOpa30BaTENIbHBIX
YUpEXKIEHUAX», YTBepkJIeHHble [locTaHoBNIEeHHEM [ 1aBHOrO rocy1apCTBEHHOIO CaHUTAPHOIO Bpaya
P® 01 29.12.2010 Ne 189;
- [IpumepHasi ocHOBHas oOpa3oBareiibHasi IporpaMma OCHOBHOTO OOIIEro oOpa3oBaHus,
onobpeHa pemieHrueM ¢GeaeparbHOro yaeOHO-MEeTOANYEeCKOro 00beIUHEHHS TT0 00IIeMy 00pa30BaHUIO
(mpotokomn 3acenanus ot 08.04.2015 Ne 1/15, B pea. ot 28.10.2015 r. Ne 3/15);
- [Tonoxenue o pabouelt mnporpaMMe MO Y4YEOHBIX NPEAMETOB, KYpCOB, pEATU3YIOIUX
denepanbHBIe TOCYTAPCTBEHHBIE CTaHAApTHI 00mero odpazoBanus MBOY «UymeBuikas cpemHss
mikonay ( mpuka3z Ne43/10 ot 02.06.2017 r.);
- OOITI OO0 MBOY «Yymeswumkas cpenass mkona» (mpukaz Ne54/2 or 29 asrycra 2014 rona);
- YueOnslii uian MBOY «UyieBuikas cpeHss MIKoa»
- ABTOpCKOI1 IporpaMMbl MO MateMaTtuke Juisi 5-6 kiaccoB, aBTop-coctaButTens B.M.JKoxos.— M. :
Mmuemosuma, 2010 rogaa;
- ABTOpCcKOW mporpammsbl oOIe00pa30BaTeIbHBIX YUpeKIeHU 1o anredpe 7-9 kiaccoB, aBTOp
}O.H.MaxkapsiueB.— M.: «IIpocBemenune» 2014 rona;
- ABTOpCKOW mporpaMMbl 00I€00pa3oBaTENbHBIX  YYpPEXKJEHUH 1O  TEeOMETPHUH, aBTOPOB
JI.C.AtanacsH, B.®.byry3oB u npyrue. — M.: «IIpocsemenue» 2013 roxa.

PaGouas nporpamma npegHazHadeHa /Ui U3y4eHHsI MaTeMaTUKU Ha 0a30BOM YPOBHE.

Y4eOHO-MeTOINYECKUN KOMILJIEKC
1. Marematuka. 5 kiacc. YueOHuUK ans o0ueoOpa3oBaTeNnbHbIX YyupexaeHui./ ABtopsl: H.S.
Bunenkun, B.1.2Koxos, A.C.Hecnokos, C.U. llIBapudypa. — M.: «Muemo3unay, 2014r.
2. Maremaruka. 6 kimacc. Y4eOHUK aisi 00meoOpa3zoBaTeNbHbIX yupexaeHuil./ Astopsl: H.A.
Bunenkun, B.M.)XKoxos, A.C.Yecnokos, C.U. [lIBapudypa. — M.: «Muemo3uHay, 2015r.
3. Aunrebpa. 7 kmacc. YueOHMK Uit 00meoOpa3oBaTeNbHBIX  yUpeKIEHUH. /ABTOpBI:
10.H.Makapsrues, H.I'Munmtok, K. H. Hemkos, C. b.CyBopoBa. - M.: «IIpocBemenue», 2016 r.
4. Anrebpa. 8 wiacc. YueOHMK 1 00mIeoOpa3oBaTEeNbHBIX  yUpEKIEHHUH. /ABTOpBI:
10.H.Makapsrues, H.I.'Munmtok, K. H. Hemikos, C. b.CyBopoBa. - M.: «IIpocBemenue», 2017 r.
5. Anrebpa. 9 xmacc. YueOHuMK g oOmieoOpa3oBaTeldbHBIX — YUPEXKACHHH. / ABTODBI:
10.H.Makapsrues, H.I'Munmiok, K. H. Hemkos, C. b.CyBopoBa - M.: «IIpocemienue», 2018 r.
6. I'eomerpusa. 7-9 xiaccl. YueOHMK JUIsi  0OHIe0Opa3oBaTENbHBIX — YUpexkJIeHUU. / ABTOpBI:
JI.C.Atanacsn, B.®.byry3oB u np.- M.- [Ipocsemenue, 2016 r.

B nepuon upe3BblYalHBIX CHUTyallWid, TOTOJHBIX YCIOBUM, BBEACHUS KapaHTHUHHBIX
MeponpusThii o 3aboneBaemMoctu rpunmnoMm, OPBU u npyrumu MHQEKIIMOHHBIMU 3a00JICBaHUSMU,
o0pa3zoBaTeNbHBIA MPOIECC N0 JAaHHOMY y4eOHOMY HpPEIMETY OCYLIECTBISETCS C HCIOJIb30BAHUEM
JTUCTAHIIMOHHBIX TEXHOJOTUH, «3JIEKTPOHHBIX THEBHUKOBY, COLIMATIBHBIX CETeH U APYrux (Gopm.

1.Ilnanupyemble pe3yabTAaTbhbl OCBOCHUS Y4eOHOI0 MpeaMeTa
1.1. JIm4yHOCTHBIE pe3yJIbTAThI
JIn4HOCTHBIMU pe3ysbTaTaMU U3Y4YEeHHUs MpeaMeTa «MareMaTHKay SBISIOTCS CIeAYIOU[e KauecTBa:
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— YMEHHME SICHO, TOUYHO, TPAaMOTHO M3/1araTb CBOM MBICIM B YCTHOH M IMCbMEHHOW pedu, OHMMAaTh
CMBICII TIOCTABJICHHOM 3a/1aui, BHICTPAUBATh apr'yMEHTALUIO, IPUBOJUTH PUMEPHI M KOHTPIIPUMEDHI,
HE3aBUCUMOCTb U KPUTUYHOCTb MBILICHMUS;
— KPUTUYHOCTh MBIIUIEHUS, YMEHHME pACIIO3HABAaTh JIOTMYECKM HEKOPPEKTHBIE BBbICKa3bIBaHMS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;
- TIPEJCTaBICHUE O MAaTEMaTHYECKOW HayKe Kak cepe 4emoBeuecKOi IesTeIbHOCTH, 00 dTamax ee
pasBUTHSL, O €€ 3HAUMMOCTH I Pa3BUTHS LIEBHIIN3ALUM;
- KPEaTUBHOCTh MBILUICHUS, UHUIIUATUBY, HAXOAUYUBOCTb, AKTUBHOCTb TP PEIIEHUH MaTeMaTHUYECKUX
3ajay;
- YMEHUE KOHTPOJIUPOBATH MPOLIECC U PE3yJIbTAaT yUeOHOH MaTeMaTHu4ecKOl 1eATeIbHOCTH;
- CIIOCOOHOCTh K AMOIMOHAIBHOMY BOCIPHITHIO MaTEeMAaTUYECKUX OOBEKTOB, 3aJay, peEIICHUi,
paccyXIeHHUi.
1.2. MeranpeaMeTHbIe pe3yJabTaThl

Perynstuubie YV ]|
— CaMOCTOSITENIFHO OOHAPY)KUBATh U (HOPMYIHPOBATH YIEOHYIO TPOOIEMY, ONPENENATh Lelb YIeOHOH
NeSITeIbHOCTH, BBIOUPATh TEMY IIPOEKTa;
— BBIABUraTb BEPCUU pEUICHHS MpoOJeMbl, OCO3HaBaTh (M MHTEPIPETUPOBATH B Cllydae
HE00XO0/IMMOCTH) KOHEUHBIH pe3ysbTaT, BEIOMPATh CPEICTBA JOCTHXKEHUS LM U3 NPEJIOKEHHbIX, a
TaK)K€ UCKaTh UX CAMOCTOSITENIbHO;
— COCTaBJIATH (MHAWBUAYAIBHO WM B TPYIIIE) IUIaH PeLIeHUs IpoOeMbl (BbINOJIHEHUS IPOEKTa);
— B TMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BHIPAOOTaHHBIE KPUTEPHUU OLIEHKH.
— oA0UpaTh K KaxJ01 npoliemMe (3a1aue) aJeKBaTHYIO € TEOPETUYECKYIO MOJIEIb;
— paboTasi o MpeI0KEHHOMY WJIM CAMOCTOSITEIIFHO COCTaBIIEHHOMY TUIaHY, MCIOJIB30BaTh HAPSAY C
OCHOBHBIMM M JIONOJHUTENbHBIE CpeJICcTBa (CIpaBOYHAs JIUTEpaTypa, CIOXKHbIE HPUOOPSI,
KOMIIBIOTED);
— IJIJAHUPOBAThH CBOIO MH/MBUYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO;
— CBOOOJHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CaMOOLIEHKH, UCXOJS U3 LU U
UMEIOIINXCS KPUTEPUEB, Pa3inyas pe3ynbTaT U COCOOBI JeCTBUM;
— B XO/I€ MIPE/ICTaBICHM IPOEKTa JaBaTh OLIEHKY €0 pe3ybTaTaM;
— CaMOCTOSATEJILHO OCO3HABaTh IMPUYMHBI CBOETO yCIleXa WM Heyclexa U HaXOAMTh CIIOCOObI BBIX0/1a
U3 CUTYyallUu Heyclexa,
— YMETb OLIEHUTh CTENEeHb YCIEIIHOCTH CBOEH MHIUBUAYAIbHON 00pa3oBaTeIbHON AEATEIBHOCTH.
ITo3naBarenbubie YV /]
— aHaJIM3UPOBATh, CPABHUBATH, KIACCU(PHUIIUPOBATH U 000011aTh (haKThl U SBJICHMUS;
— OCYILECTBJISTh CPaBHEHUE M KJIACCHU(UKALMIO, CAMOCTOSITEIbHO BHIOMpAs OCHOBAaHUS U KPUTEPUU
JUI YKA3aHHBIX JIOTMYECKHUX OIlEepalvii;
— CTPOUTH JIOTUYECKH OOOCHOBAHHOE pACCYKIEHHE, BKJIIOYAIOIIEEe YCTAaHOBJIEHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3EH;
— CO3/1aBaTh MaTeMaTHUYECKHEe MO/JIEIH;
— COCTaBJISITh TE€3UCHI, PA3JIUYHbIE BU/IbI INIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.);
- mpeoOpa3oBbIBaTh MHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT, JUarpammy U mp.);
— yMETb OIpeleNaTh BO3MOXHbBIE HCTOYHMKH HEOOXOAMMBIX CBEICHHH, NPOU3BOJUTH IOUCK
nH(pOpMalY, aHAIM3UPOBATh U OLIEHUBAThH €€ JOCTOBEPHOCTD;
— CaMOMYy C03/1aBaTh UCTOYHHUKH MH(OpPMAIMM Pa3HOTO TUMA M JUIS pa3HbIX ayAUTOpPUH, COOM0IaTh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia THOPMAIIMOHHOMN 0€3011acHOCTH;
— YMETb HCIIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK WHCTPYMEHT MJIs
JIOCTYDKCHHS CBOMX I1CIICH;

— HCNOJb30BAaHUE MAaTEMaTHYECKUX 3HAHMUN JJI PELIEHUS pPa3IM4YHbIX MaTeMaTHYECKHX 3ajad U
OLIEHKU TOJIY4YEHHBIX PE3YyIbTATOB.
KommynukaTusHeie YV /I:
— CaMOCTOSITEJIBHO OpPraHU30BBIBaTh ydyeOHOE B3auMOJEHcTBUE B Tpymne (OnpenensTh oOLMe LENH,
ZIOTOBapUBaThCS APYT € APYTrOM U T.1.);
— OTCTanBasi CBOIO TOUKY 3pEHUs], IPUBOAUTE apIyMEHTBI, HOATBEPXKIas UX (paKTaMu;
— B TUCKYCCHH YMETb BBIJIBUHYTh KOHTPAPTYMEHTHI;



— YYUTbCS KPUTHYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABaTh OLIMOOYHOCTh
CBOET0 MHEHHUS (€CIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;
— MOHMMAas IO3MLUIO APYroro, pa3jivyaTb B €ro peuu: MHEHHUE (TOUKY 3pEHMsI), 10Ka3aTeIbCTBO
(apryMeHTBI), PaKThl; THTIOTE3bI, AKCHOMBI, TEOPHUU;
— YMETb B3IVISIHYTh Ha CUTYalMIO C MHOM MO3ULIUU U 10TOBApUBATHCS C JTHOAbMHU MUHBIX ITO3ULUH.
IIpeameTHble pe3ynabpTaThl H3y4eHHUs Kypca «MaremaTukay:
- OBJIaJIcHHE 0a30BbIM MOHATUHHBIM aNapaToM 0 OCHOBHBIM pa3jieslaM COJepKaHus, IPeACTaBICHUE
00 OCHOBHBIX M3Y4aeMbIX MOHATUSX (YHMCIO, TeoMmeTpuueckas ¢urypa, ypaBHEHHUE, (QYHKIUS,
BEPOSATHOCTb) KaK BaXHEHIIMX MaTEeMaTHYECKUX MOJEJAX, MO3BOJIIOUIMX ONMCHIBATE U H3Yy4daTh
peaJIbHBIE NIPOLIECCHI U SBJICHUS;
- yMeHue paboTaTh € MaTeMaTHYECKUM TEKCTOM (aHAJM3UpPOBaTh, H3BIEKATh HEOOXOIMMYIO
MH(OPMaINIO), TPAMOTHO MPUMEHSITh MATEMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIb30BaTh
pa3IMYHbIE SI3bIKU MaTEMAaTUKH;
- YMEHHUE IPOBOJUTH KIacCU(UKALMH, JOTHYeCKHe 0OOCHOBaHUS, JOKa3aTeIbCTBA MAaTEMATHYECKUX
YTBEPKICHU;
- YMEHHME pacro3HaBaTh BUJbl MAaTEMAaTHUYECKUX YTBEPXKIECHUH (aKCHOMBI, ONpENENIeHUs, TEOPEMbI U
Ip.), IpsIMbIE U OOpaTHBIE TEOPEMBI;
- pa3BUTHE NPEACTABIECHUN O YUCJIE M YUCIOBBIX CHCTEMAax OT HATypalbHBIX 1O IEHCTBUTEIIBHBIX
qluceJl, OBJIa/ICHUE HAaBbIKAMU YCTHBIX, MMCbMEHHbIX, MHCTPYMEHTAJIbHBIX BBIYUCIICHUN;
- OBJAJCHME CHUMBOJBHBIM S3bIKOM  aureOpbl, MPUEMaMU BBIMOJHEHUS  TOXJIECTBEHHBIX
npeoOpa3oBaHUil pallMOHABHBIX BBIPAKCHHUM, PEIICHUS] YPAaBHEHUI, CUCTEM ypaBHEHUH, HEPABEHCTB
U CHCTEM HEPABEHCTB, YMEHHUE HUCIIOJIb30BaTh MJCI0 KOOPAMHAT HA IUIOCKOCTH I MHTEPIPETALUN
YpaBHEHUH, HEPABEHCTB, CHUCTEM, YMEHHE IPHUMEHSATH ajnreOpanyeckue MpeoOpa3oBaHUs, ammapar
YPAaBHEHUI ¥ HEPABEHCTB JJIS PELICHUS 3a1a4 U3 PA3JINYHBIX Pa3/eloB Kypca;
- OBJIQZICHWE CHCTEMOW (YHKIMOHAJIBHBIX MOHATHH, (YHKIIMOHAIBHBIM SI3BIKOM H CHUMBOJIHKOM,
YMEHHE Ha OCHOBE ()YHKIMOHAIBbHO-TpaUUYEeCKUX IPEJCTaBICHUM OMMUCHIBATH U AaHAIM3HPOBATH
peanbHbIe 3aBUCHUMOCTH;
- OBJIaJICHUE OCHOBHBIMH CIOCOOAMM MPEACTABJICHUS U aHAJIM3a CTATUCTHUYECKUX JAHHBIX; HAJIM4Me
MIPEJICTAaBICHUIH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MUPE U O Pa3IMYHbIX CIOCOOaxX MX
U3YYEHHUs], O BEPOSITHOCTHBIX MOJIENISIX;
- OBJIQJICHUE TEOMETPUYECKHMM SA3BIKOM, YMEHHME HCIIOIb30BaTh €ro U1 ONMCAaHUsA IPEAMETOB
OKpY’KaloIlIero MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX IPEJICTaBICHUH M M300pa3UTENIbHBIX YMEHHH,
MPUOOpPETEHNE HABBIKOB FEOMETPUUECKUX TTOCTPOEHUI;
- YCBOEHHE CHCTEMAaTHYEeCKHX 3HaHUI O IUIOCKUX (PUIypax M MX CBOMCTBaX, a TakKe Ha HarjsIHOM
YpOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHITh CUCTEMATHYECKUE 3HAHUS O
HUX JUISl pELIEHNUs TEOMETPUYECKUX U TPAKTUIECKUX 33]1a4;
- YMEHHS U3MEPATH UIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOJIb30BaTh (POPMYIIBI AJIsi HAXOXKIECHUS
NEPUMETPOB, TUIOIAACH U 00bEMOB reOMETPHUUECKUX DUTYp;
- YMEHHE NPUMEHSTh U3yUYEHHbIE MOHSITHS, PE3yJIbTaThl, METObI JJISl PEUICHUS 3a/1ad MPaKTUYECKOTO
XapakTepa M 3a7ay U3 CMEKHBIX TUCHUIUIMH C UCIOJIb30BaHUEM IPU HEOOXOJUMOCTH CHPABOYHBIX
MaTepHaloB, KAIBKYJIATOPa, KOMIBIOTEPA.
1.3. IlpenmeTHbIe pe3ybTaThl
Bemyckauk Hayuutcs B 5-6 kimaccax (A1 MCHOJb30BaHUS B TIOBCEJHEBHOM KHU3HU H

o0ecriedeHrs: BO3MOXHOCTH YCIIEIIHOTO MPOJI0KEHUs 00pa3oBaHus Ha 6a30BOM YPOBHE)
— OmnepupoBath Ha 0a30BOM YpPOBHE MOHSTHUSIMH: MHOXXECTBO, 3JIEMEHT MHO)KECTBA, IIOJIMHOKECTBO,

IIPUHA/JIEKHOCTD;
— 3aJaBaTh MHOYKECTBA MTEPEYUCIICHUEM HX 3JIEMEHTOB;
— HaXOJHWTh IepecedeHre, 00beAMHEHUE, TOIMHOXKECTBO B IPOCTEUIIINX CUTYaIUIX.

B noBceaHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NMPEIMETOB:
— pacrno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAaHUS.

Yucaa
— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHAMM: HATYpaJIbHOE YHUCIIO, 1EJI0€ YHCIO0, OOBIKHOBEHHAS

IpoOb, necsiTUYHas JpoOb, CMELIAHHOE YHUCIIO0, PALIMOHAIBHOE YHCIIO;
— MHCIIOJIb30BaTh CBOMCTBA YKMCEN U NIPAaBUJIA AEHCTBUM C pallMOHAIBbHBIMU YUCIIaMU TP BBIIIOJIHEHUN

BBIUMCIIEHUH;
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KCMOJIb30BaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U PEIICHUH
HECJIOXKHBIX 3a/1a4;

BBIIIOJIHATH OKPYIJIEHHE PAallMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUIIAMU;

CpaBHMBATh pallMOHAJIbHbIE YHCIIA.

B noBceHeBHOM KU3HU U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

OLICHMBATh PE3YJIbTAThl BEIUMCICHUN MTPU PEIIEHUN IPAKTUUECKUX 3aay;

BBIIIOJIHATh CPABHEHUE YHCEIl B PEAIbHBIX CUTYaLHSIX;

COCTABIISATh YMCIIOBBIC BEIPAKEHUS MPU PEIICHUH MPAKTHUECKUX 3a]1a4 U 33124 U3 IPYTUX YIeOHBIX
MIPEAMETOB.

CrarucTUKa U TeOpusi BEepOSATHOCTE

[IpencraBnsaTh JaHHbBIE B BUJE TAOIUIL, AUArpaMM,

YUTaTh WH(OPMALIKIO, TPEJICTABICHHYIO B BUJIE TaOIUIIbI, IUAarPAMMBI.

TexcroBble 3a1aun

Pemath Hec0KHBIE CIOKETHBIE 3a]]a4l Pa3HbIX TUIIOB Ha Bce apupMeTHUECKHE NeICTBUS;

CTPOUTH MOJEJb YCIOBUS 3a/1a4yd (B BUJE TaOIMIIbI, CXEMBl, PUCYHKA), B KOTOPOIl 1TaHbI 3HAYEHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO MIOKMCKA PELIECHU 3aa4H;

OCYILIECTBIIAThH CIIOCOO MOKCKA PELIEHUs 33/1a4d, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;

COCTaBJIATH IJIaH PELICHUS 33/1a4U;

BBIJICJISITh 3TAIbl PELICHUS 3aa4H;

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAThl B 3ajjauye, MUCCIIEIOBAaTh MOJYYEHHOE pEIICHHE
3a/1a4u;

3HATh pa3IMuue CKOpocTel 00bEKTa B CTOAYEH BOJIE, IPOTUB TEUEHMSI U IO TEYEHUIO PEKH;

peuaTh 3aJja4i Ha HaX0K/I€HHE YaCTH YKCIIa U YUCIIA 110 €ro 4acTH;

pemaTh 3aaddl pasHBIX THUIOB (Ha paboOTy, Ha TMOKYIKH, HA JBW)KEHHUE), CBS3BIBAIOIINX TPH
BEJIMYHHBI, BBIACIATH ATH BEJTUYUHBI U OTHOLIEHWS MEKIY HUMU;

HaXOJUTh MPOLIEHT OT YKCIIA, YUCIIO MO MPOLEHTY OT HEr0, HaXOAUTh MIPOLEHTHOE OTHOIICHHE ABYX
4KCell, HAXOJUTh IPOLEHTHOE CHI)KEHNE WIH IPOLIEHTHOE NOBBILIEHUE BETUYHHBI;

pelaTh HECI0KHbIE JIOTHYECKHUE 3a7a4l METOJIOM PacCykICHUM.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

BBIIBUTATh TUIIOTE3bl O BO3MOXHBIX MPEAEIbHBIX 3HAYEHUSIX UCKOMBIX BEJIMYMH B 3ajade (AenaTh
MIPUKUIKY)

Harnsanas reomerpus. I'eomerpudeckue purypsbl

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMU: (UIypa, TOUKA, OTPE30K, IpsMas, Jy4, JIOMaHasd,
YTOJI, MHOTOYT'OJIbHUK, TPEYTOJIbHUK M YEThIPEXYTOJIbHUK, MPSIMOYTOJIbHUK U KBaJIpaT, OKPYKHOCTh
U KpYyT, IPSMOYTOJIbHBIN Napaenenunen, kyo, map. M3006paxars uzyuyaemble GUIypbl OT PYKHU U €
MTOMOUIBIO JIMHEUKH U TUPKYJIS.

B noBcenHeBHOM KM3HHM M NIPH U3Y4YECHUH APYTUX NPEIMETOB:

pelaTh NpakTHUYEeCKHe 3a/1a4i ¢ IPUMEHEHUEM IPOCTENIINX CBOUCTB (QUTyp.
N3mepenus u BoIYMCICHUS
BBIIIOJIHATE HU3MCPCHUE [JIHMH, paCCTOSIHI/II\/II, BCJIIMYUH YIJIOB, C IIOMOIIBIO HHCTPYMCHTOB JJIid
WU3MEpPEHUH JUIVH U YTJIOB;
BBIYUCIIATH INIOMAAN IPAMOYT'OJIbHUKOB.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:
BBIYUCIIATE PACCTOAHUA HA MECTHOCTH B CTAHAAPTHBIX CUTYalUAX, IIJIOMIAAN MPAMOYT'OJIBHUKOB;
BBINOJIHATE MPOCTEHININE MOCTPOCHUS M U3MEPEHUs Ha MECTHOCTH, HEOOXOIUMBbIE B peabHOU
JKHU3HU.
Hcropus MmaTeMaTHKHU
ONMCHIBATh OTAEIIbHBIC BBIIAIOIINECS PE3YJIbTAThl, OJYYEHHBIE B XOJE PAa3BUTUSI MATEMaTUKH KaK
HayKU;
3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHON U BCEMUPHOM
HUCTOPUEH.
BhINyCKHUK MOJYYHT BO3MOKHOCTHL HAaYYMThCd B 5-6 Kiaccax (st oOecnevyeHUs
BO3MO’KHOCTH YCIIEIIIHOTO NPOAOJIKeH!s1 00pa3oBaHusi Ha 6230BOM U YIJIy0JIeCHHOM YPOBHSIX)
DJIeMEeHTBI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
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OnepupoBaTh MOHIATHUSAMHU: MHOXECTBO, XapaKTEPHUCTUKN MHOXKECTBA, JIEMEHT MHOXECTBA, MTyCTOE,
KOHEYHOE ¥ 0ECKOHEYHOE MHOXKECTBO, TIOJJMHOKECTBO, MPUHAIIIC)KHOCTD,

OTIPEIEIATh MPUHAJICKHOCTh 3JIEMEHTa MHOXECTBY, OOBEIUHEHUIO M TIEPECECUCHUIO MHOXECTB;
3a/1aBaTh MHOKECTBO C ITOMOIIIbIO TIEPEUUCIICHUS FJIEMEHTOB, CIOBECHOTO OITUCAHUSI.

B noBceHeBHOI JKU3HU U IPH U3YYeHUU JAPYTUX NMPeIMeTOB:

pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHMUS;

CTPOUTD LIETIOYKH YMO3AKIIOUCHUI Ha OCHOBE MCIIOJIb30BAHUS TTPABUJI JIOTHKH.

Yucaa

OnepupoBaTh MOHATUSMHU: HATypaJIbHOE YHCIIO, MHOXKECTBO HATypajbHBIX YHCEN, IEJI0€ YHUCITIO,
MHOXECTBO IIEJIBIX YHCEJ, OOBIKHOBEHHasi JpoOb, JeCATHYHAS JpOoOb, CMEIIaHHOE YHCIIO,
palMOHAIBHOE YKCIIO, MHOXECTBO paIllMOHAIBHBIX YHCEN, T€OMETPUYECKas WHTEPHpETaLus
HaTypaJIbHBIX, IIEJIbIX, PAIHOHAIbHBIX;

MMOHUMATh U OOBSACHATH CMBICII MTO3UITMOHHOHN 3aITUCH HATYPAThHOTO YHCIIA;

BBITIOJIHATH BBIYKMCIICHUS, B TOM YHCJIE C HUCIIOIB30BAHUEM MPUEMOB PAllMOHAIBHBIX BBIYMCIICHHM,
000CHOBBIBAThH AJITOPUTMBI BHITIOTHCHHS ICHCTBUIA;

WCII0JIb30BaTh MPU3HAKU JENUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMMBbl U pou3BEICHUS YUCET
MIPHU BBITIOJIHEHUU BBIYMCIICHUH U PEIICHUH 3a]1a4, 000CHOBBIBATH NMPU3HAKHU JEIUMOCTH;
BBITIOJHSATH OKPYTJICHHE PAIlOHATIBHBIX YUCEI C 33JJaHHON TOYHOCTHIO;

YIOPSA0YMBATE YHCIIA, 3AIMCAHHBIC B BHJIC OOBIKHOBCHHBIX U JECSITHYHBIX APOOCH;

Haxoauth HOJI u HOK uwmcen u ucronb30BaTh UX MpH PEIICHUU 33]1a;.

OTepUPOBATH MOHATUEM MOIYJb YUCIIA, TEOMETPUUYECKAs UHTEPIIPETAIMS MOIYJIS YHCTIA.

B noBceHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

MPUMECHSITHh TIPABHJIA MPUOJIMIKCHHBIX BBIUMCICHUN TIPU PEIICHUH MPAKTUYECKUX 33]1a4 U PEIICHUN
3a/1a4 IPYrux y4eOHbIX MPEAMETOB;

BBITIOJIHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUM TIPH PEIICHUN MPAKTUYECKUX 33724, B TOM YUCIIC
MPUOIMKEHHBIX BBIUMCICHHUI;

COCTABJISITh YHCJIOBBIE BHIPAKECHUS M OIICHUBATh WX 3HAUEHUS MPU PEIICHUU MPAKTUYECKHUX 3a/1a4 U
3a/1a4 U3 IPYruX y4eOHbBIX MPEIMETOB.

YpaBHeHusI U HEpaBEHCTBA

OnepupoBarh MOHATUSMU: PABEHCTBO, YHMCIOBOE PABEHCTBO, YpPAaBHEHHE, KOPEHb YpPABHEHUS,
pelieHne ypaBHEHHsI, YUCIIOBOE€ HEPABEHCTBO.

CraTucTUKa ¥ TeOpHus BEPOSATHOCTEH

OnepupoBarh MOHATHSAMH: CTOJIOYAThle W KPYTOBBIE JHArpaMMbl, TaOJWIBI JAHHBIX, CPEIHEE
apu(pMeTHYECKOE,

W3BJIEKaTh, HH(OpMaIUIO, IPEACTaBICHHYIO B Ta0JIMIIaX, HA AHArpaMMax;

COCTaBJIATh TaOIHIIBI, CTPOUTH JUArpaMMbl HA OCHOBE JIaHHBIX.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU JAPYTUX NMPeIMETOB:

W3BJIEKATh, HHTEPIPETUPOBATH U MPEe0OPa30BLIBaTh HHGOPMAIIUIO, TIPEJCTABICHHYIO B TAOIHIIAX U
Ha JuarpaMMax, OTPa)Karollyl CBOMCTBA U XapaKTEPUCTUKH PEATHHBIX MPOIIECCOB U SBJICHUM.
TexkcToBBIE 32124

Pemate mpocThie U CIIOXKHBIC 3a7a91 PA3HBIX THIIOB, a TAK)KE 33/1a4W MTOBBIIIEHHOW TPYIHOCTH;
WCIIONBb30BaTh Pa3Hble KPaTKUE 3aMMCH KaK MOJENM TEKCTOB CJIOXKHBIX 3a/au i MOCTPOEHUS
TTOMCKOBOM CXEMBI U PEIICHHS 3a/1aY,

3HATh U MMPUMEHATH 00a criocoba MoucKa pemieHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBHS
K TpeOOBaHUIO);

MOJIETTUPOBATh PACCYKICHUS TIPU MTOUCKE PEIICHUS 33/1a4 ¢ TOMOIIBIO Tpad)-CXEeMBI;

BBIJICJISITH DTAIBI PEIICHUS 337a91 U COICPIKAHNE KaKIOTO dTara;

WHTEPIPETUPOBATh BBIUUCIUTEIbHBIE PE3yJIbTaThl B 3a7ade, MCCIEAOBATh MOJIYYEHHOE pPEIICHHE
3a1a4H;

aHAIM3UPOBATH BCEBO3MOXKHBIE CUTYaIlMH B3aUMHOTO PACIIONIOXKEHHS IBYX OOBEKTOB U U3MECHEHUE
WX XapaKTePUCTHUK NP COBMECTHOM JBM)XCHHH (CKOPOCTh, BPEMs, PACCTOSIHUE) MPU PEIICHUH
3a/1a4 Ha ABMKCHHE JBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTUBOIOJIOKHBIX HAMPABICHUSIX;
HCCIIEI0BAaTh BCEBO3MOKHBIE CUTYAIMH TIPH PEIICHUH 3a/1a4 Ha JIBIJKCHHE TI0 PEeKe, pacCMaTpUBATh
pa3HbIe CUCTEMBI OTCUETA;

pemaTh pa3HOOOpa3HbIE 3a]a4UH «HA YaCTH»,



pemarh W OOOCHOBBIBATH CBOE pEIICHHE 3a7ad (BBIACISITH MaTEMAaTUYECKYI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YHCIIa U YHCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPO0H;
OCO3HaBaTh U OOBACHATh MIEHTHUYHOCTh 3ajjad pa3sHbIX TUIIOB, CBSI3bIBAIOLIMX TPU BEJIMYMHBI (Ha
paboTy, Ha TOKYINKH, Ha ABIKEHHE); BBLICIATH 3TU BEIUYMHBI M OTHOUICHUS MEXAYy HHUMH,
IPUMEHSATh UX NIPU PELICHUH 3aj1ay, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4M YKa3aHHbBIX TUIIOB.
B noBcenHeBHOM KU3HM ¥ NIPH U3Y4YEeHUH APYTUX NPeJIMETOB:
BBIJICJIATh NPU PEILICHUH 33734 XapaKTePUCTHKU pacCMaTpUBAacMOM B 3ajjaue CUTYyalluH, OTIMYHbIE
OT peaJbHBIX (T€, OT KOTOPBIX a0CTParMpoOBaINCh), KOHCTPYUPOBATh HOBBIE CUTYallUU C YYETOM
3TUX XapaKTEePUCTHK, B YACTHOCTH, [P PELICHUH 3a]1a4 Ha KOHLIEHTPALUH, YUYUTHIBATh INIOTHOCTh
BEIIIECTBA;
pelarh U KOHCTPYMPOBATh 33J1a4d Ha OCHOBE PACCMOTPEHMs pEalIbHbIX CUTYyallMil, B KOTOPHIX HE
TpeOyeTcst TOUHBIA BEIYMCIUTENIbHBIA PE3YJIbTAaT;
pelaTh 3aa4y Ha ABM)KEHUE 110 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.
Harasanasi reomerpusi. 'eomerpuueckune purypnbi
W3BnekaTh, MHTEPIIPETUPOBATh M MPEOOPa30BBIBATE WH(POPMAIMIO O TE€OMETPHUECKUX (HUTypax,
IIPEJCTABICHHYIO Ha YepTexkKax;
n300pakaTh U3y4aeMbie (UTYPHI OT PYKH U C TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenns M BbIYUCICHHUSA
BBIIIOJIHATh M3MEPEHUE JUIMH, DPACCTOSIHUM, BEIMYMH YIJIOB, C IOMOIIbI0 HHCTPYMEHTOB JJIst
W3MEpEHUH JUIMH U YIJIOB;
BBIUUCIIATH IUIOIIAU IPSIMOYTOJIbHUKOB, KBaIpaTOB, 00BEMBI IPSIMOYTOJIBHBIX MapalljiesIeuIe/I0B,
KyOOB.
B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:
BBIUUCIIATh PACCTOSHUS HAa MECTHOCTM B CTaHJAPTHBIX CHUTyalusAX, IUJIOLIATU Y4YacTKOB
PSIMOYTOJIBHOM (POPMBI, 00BEMBI KOMHAT;
BBINOJIHATH MPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOMMBbIE B PeabHOM JKU3HU;
OLIEHHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.
Hcropus MaTeMaTHKHU
XapakTepr30BaTh BKJIAJ BBIIAIOIIMXCS MAaTEeMAaTHKOB B PAa3BUTHE MATEMaTHUKU M MHBIX HAyYHBIX
obacTei.
BoinyckHuk HayuuTes B 7-9 kiaccax (I MCIIOJIb30BAHUS B NIOBCEIHEBHOI KU3HU H
o0ecreyeHUst BO3MOKHOCTH YCIICIIIHOTO NMPOAOJIKeHUs1 00pa30BaHusi Ha 0230BOM ypOBHe)
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTHYeCKOI JIOTUKH
OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMHU: MHOXECTBO, JIEMEHT MHOXECTBA, IOJAMHOKECTBO,
MIPUHA/IJIEKHOCTD;
3aJ1aBaTh MHOYKECTBA IIEPEUYHUCIEHUEM UX DIIEMEHTOB;
HaXOJUTh NepeceueHne, 00beIMHEHNE, TOAMHOKECTBO B IPOCTEUILINX CUTYALINSIX;
OIepUpOBaTH Ha 6a30BOM YpOBHE MOHATUSAMU: ONpEAETIeHUEe, aKCHOMa, TEOPEMa, JT0Ka3aTeIbCTBO;
MIPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI JJIs OATBEPKICHUSI CBOUX BbICKa3bIBaHUM.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NMPEIMETOB:
HCIOJIb30BaTh IpadUyecKkoe MpeACTaBIEHUE MHOKECTB Ul ONMUCAHUS peajbHBIX MPOIECCOB U
SIBJICHU, TIPU PEIIEHUH 3a]1a4 APYTUX y4eOHBIX MPEIMETOB.
Yucaa
OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUAMU: HATYpAIbHOE YHCIIO, 1I€JI0€ YHCII0, OOBIKHOBEHHAs
npobb, JecsThUuHas JApoOb, CMemaHHas JApoOb, palUOHAIBHOE YHCIIO, apU(pMETHUYECKH
KBaJIpaTHBIN KOPEHB;
HCIIOJIB30BaTh CBOKMCTBA YMCEN U MPAaBHWJIA JEUCTBUN MTPU BBINIOJHEHNN BBIYMCIICHHI;
HCIIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npy BBINOJHEHUH BBIYMCICHUN U PELICHUU
HECJIOKHBIX 3a/1a4;
BBITIOJHATH OKPYIJIEHUE PAllMOHATIBHBIX YUCEN B COOTBETCTBUH C MPAaBUJIAMU;
OLIEHUBATh 3HaYECHUE KBAJAPATHOTO KOPHS U3 MOJOKHUTEIBHOIO LIEJI0r0 YHCIA;
pacrno3HaBaTh palMOHaJIbHbIE U UPPALMOHAIBHBIE YNCIIA;
CpaBHUBATh YHCIIA.
B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPeIMETOB:
OLIEHUBATh PE3YJbTAThl BEIUUCICHHUH TP PEILICHUH IPAKTUYECKUX 3a/1a4;
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BBINOJIHATh CPAaBHEHHUE YHCEIT B PEAJIbHBIX CUTYalUsX;
COCTABJISATh YMCIIOBBIEC BHIPAKEHUS TP PEIICHUH MPAKTHUECKUX 3a]a4 U 33124 U3 IPYTUX YIeOHBIX
IIPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
BbInonHATE HecHOXHbIE NpPeoOpa3oBaHUS Ul BBIYMCICHHMS 3HAYEHUH YHUCIIOBBIX BBbIPa)KEHUI,
COJIEpKaIllMX CTENEHU C HaTypaJbHBIM IIOKA3aTeleM, CTENEHU C LENbIM OTPULIATEIIbHBIM
1oKa3aTeseM;
BBITIOJIHATh HECJIOKHBIE MPEOOpa3OBaHMsI LIENBIX BBIPAKEHUH: PAaCKPBIBATh CKOOKH, NMPHBOIHUTH
110JI00HBIE ClIaraeMble;
UCIOJIb30BaTh (OPMYJIBI COKpPALLIEHHOTO YMHOXXEHHUS (KBaJpaT CYMMBI, KBajapaT pPa3HOCTH,
Pa3HOCTb KBAJPATOB) ISl YIPOILEHUS BBIYUCICHUHN 3HaYEHUN BBIPAKECHHUI;
BBINOJIHATh HECIOXHBIE IPeoOpa3oBaHUs JAPOOHO-JIMHEHHBIX BBIPAXKEHUH U BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSIMH.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:
[IOHUMAaTh CMBICII 3aIlMCH YKCia B CTAaHAAPTHOM BUJIE;
OIepUpOBaTh Ha Oa30BOM YPOBHE MOHATUEM «CTAaHIAAPTHAS 3aIIUCh YUCIIA.
YpaBHeHus U HepaBeHCTBA
OmnepupoBarh Ha 0a30BOM YpOBHE IOHATHSMM: DPABEHCTBO, YHUCIOBOE PaBEHCTBO, ypaBHEHME,
KOpPEHb YpaBHEHMsI, pEIICHUE YpaBHEHUs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHUE
HEpaBEHCTBA;
IIPOBEPSATH CIPABEUIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbIe HEpaBEHCTBA U HECII0)KHbIE HEPAaBEHCTBA, CBOSIINECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECI0KHBIX JIMHEHMHBIX YPaBHEHUN, HEPABEHCTB;
IIPOBEPATH, SIBJIAETCS JIM JAaHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);
pelaTh KBaJpaTHble ypaBHEHHS 10 (GopMyJie KOpHEN KBaIpaTHOI'O YPaBHEHUS;
n300pakaTh peIIEHUs] HEPABEHCTB M UX CUCTEM Ha YMCIIOBOM MPSMOH.
B noBceaHeBHON KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:
COCTaBJIATh M pEIIaTh JMHEWHBIE YpPaBHEHMs INPU PELICHUM 3a/lad, BO3HMKAKOUIMX B APYTUX
y4eOHBIX IpeaMeTax.
DyHKUMH
Haxoauts 3HaueHne GyHKIUY 10 3aJaHHOMY 3HA4Y€HHUIO apTyMEHTa;
HaXO/UTh 3HaUEHHE apryMeHTa M0 3aJaHHOMY 3HAYE€HUIO (YHKIIMU B HECIOKHBIX CUTYallUsX;
OTIpE/IEIIATh IMOJIOKEHWE TOYKH IO €€ KOOpJIWHATaM, KOOPJIMHAThl TOYKH IO €€ IMOJIOKEHHIO Ha
KOOPJAMHATHOM ITUIOCKOCTH;
10 TpaduKy HaXOAUTh 00JIACTh ONPEEIICHUS, MHOKECTBO 3HAUYCHHH, HYIH (QYHKIIMH, IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHus U yObIBaHUS, HAUOOJbIlIEE M HAUMEHbILIEE 3HAUEH sl
byHKIMH;
CTPOUTH TpadUK JTUHEHHON QYHKIINU;
MPOBEPATh, SBISETCS JM JaHHbIM Trpaduk TpapukoM 3aJaHHOW (QYHKIMHM (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);
OTpeAeNATh NPUOIMKEHHBIE 3HAUYEHUSI KOOPAUHAT TOYKU NIepecedeHts rpapuKoB (yHKIIHIA;
OIepUpOBaTH Ha 6a30BOM YPOBHE MOHATUAMU: MOCIIEAOBATENFHOCTD, apu(MeTHIecKas mporpeccus,
reoMeTpuyecKas Iporpeccus;
pemaTh 3a7a4d Ha MPOTPECCHUH, B KOTOPHIX OTBET MOXKET OBITh MOJY4YEH HEMOCPEICTBEHHBIM
mojicueToM 0e3 mpuMeHeHus (popMyiL.
B noBcenHeBHOM KU3HM U NIPH U3Y4YCHUH APYTHX NPEAMETOB:
UCIOJIb30BaTh IpaUKM peajbHBIX MPOLECCOB M 3aBUCUMOCTEN [UIsl OINpeNeleHHs] MX CBOMCTB
(HanOonplIMe M HAWMEHBIIME 3HAUYEHUs, TNPOMEXKYTKH BO3pacTaHus W YOBbIBaHUSA, OOIACTH
MIOJIOKUTEIBHBIX U OTPULIATENbHBIX 3HAYEHNUH U T.11.);
MCIOJIb30BaTh CBOWCTBA JIMHEHHON (yHKINU U ee TpaduK MPU PELICHUHN 3aa4d U3 APYTruX yueOHbIX
IPEIMETOB.
CraTucTHKA M TeOpHs BePOSITHOCTEH
Mmets mpezacTaBieHUEe O CTATUCTHUYECKUX XapaKTEPUCTHKAaX, BEPOATHOCTH CIydailHOro coObITu,
KOMOMHATOPHBIX 33/1a4ax;
pemaTh NpocTelie KOMOMHATOPHBIE 33Ja4l METOIOM NPSIMOTO M OPraHU30BaHHOIO Mepedopa;
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IIPEJCTABIATh JaHHbBIE B BUJIE TAOJULI, JUAarpaMm, rpauKoB;
YUTaTh MH(OPMAIHIO, TPECTABICHHYIO B BUJIE TaOJIUIIBI, AUATPAMMBI, IpaduKa;
OIpeIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLICHHUBATh BEPOSITHOCTbH COOBITUS B IPOCTEUILINX CIyYasiX;
UMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBcenHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:
OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM I1epedopa;
UMETh MPECTABICHUE O PO MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITHH;
CpPaBHUBAaTb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHKH, IOJIYYEHHBbIE B IPOLIECCE PpEIICHUs
IPUKIIAJHOM 3a/1auu, U3yUEeHHUs PEATbHOTO SIBJICHUS,
OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUI U SBJICHUN B HECTIOKHBIX CUTYAIIHSX.
TexcToBBIC 3a1a4H
Pemrate HeCTI0XKHBIE CIOKETHBIE 33/1a4l Pa3HbIX THIIOB Ha BCE apr(PMeTHUECKUE ICHCTBHYS,
CTPOUTBH MOJENb YCIIOBHS 3aJauu (B BUJE TAOJMIIbI, CXEMbI, PUCYHKA WM YpaBHEHUs), B KOTOPOM
JlaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMUMH, C IIEJIbIO [TIOMCKA PELICHUS 3a/1a4H;
OCYILECTBIIATh CIIOCOO MOUCKA pEIeHHs 33aaul, B KOTOPOM PACCyKACHHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHHUIO WM OT TPEOOBAHHMS K YCIIOBHIO;
COCTABJIATH IJIaH PEILeHUs 3a/1auH;
BBIJIEJISITh 3TAIlbl PEIICHUS 33/1a4H;
MHTEPIPETHUPOBATh BBIUMCIUTENIBHBIE PE3YylbTaThl B 3ajlaue, MCCIeN0BaTh MOJyYEHHOE pEeLICHHE
3a/1a4y;
3HATh pa3IMyue CKOpPOCTel 0ObEKTa B CTOSTUEH BOJIE, IPOTUB TEUEHUS U [0 TEUEHUIO PEKU;
pelaTh 3aa4y Ha HaX0)KJIEHUE YacTH Yncia U YKMClia 10 €ro 4acTu;
pemiaTh 3a7ayd pa3HbIX THUIIOB (Ha paboOTy, Ha IMOKYIKH, HAa JBU)KEHHUE), CBA3BIBAIOIIUX TpPHU
BEJIMYUHBI, BBIJCIATH 3TH BEIMYMHBI M OTHOLLEHUS MEXKYy HUMU;
HaXOJUTh MPOLEHT OT YMCIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAWUTh NPOLEHTHOE CHUKEHUE WU
MIPOLIEHTHOE MOBBILICHUE BETUYHUHBI;
pelaTh HECIIOKHBIE JIOTHYECKUE 3a7a4l METOJJOM PacCyKICHUN.
B noBceaHeBHO JKU3HM U IPM U3YYEHUHU APYTUX NPeAMETOB:
BBIIBUTaTh TUIIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYEHHUSX UCKOMBIX B 3a/1ay€ BEJIWYMH (IEIaTh
MPUKUAKY).
I'eomerpuyeckue puUrypsl
OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMU T€OMETPUUYECKUX (PUTYD;
U3BJIEKaTh MH()OPMAIMIO O T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha YepTeKax B SBHOM
BU/IE;
MPUMEHSATH IS pellIeHus 3a]a4 reoMeTprudeckre (akThl, €CIM YCIOBUS WX MPUMEHEHUs 3a1aHbl B
SIBHOU (hopMme;
pelaTh 3a/1aud Ha HaXO0XKJIEHHE T€OMETPHUUECKUX BETMYHMH 110 00pa3aM WK alropuTMam.
B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:
UCIOJb30BATh CBOMCTBAa reOMETPUYECKUX (DUTYp AJS pPelIeHHs THUIIOBBIX 331ay, BO3HHKAIOIIUX B
CUTYalUsX MOBCEIHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COACPKAHMUSI.
OTtHomenns
OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMH: PaBEHCTBO (UIYp, paBHblE (DUTYpHI, PAaBEHCTBO
TPEYrOJbHUKOB, MAPAIIEIbHOCTD MPSIMbIX, TEPHEHIUKYIIPHOCTD MPSIMBIX, YTIIIBI MEXIY MPSMBIMH,
MIEePIEeHIUKYIIAP, HAKJIOHHAS, IPOEKIIHSL.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NMPEIMETOB:
HCIO0JIb30BaTh OTHOIICHHUS I PEIIEHUs] MPOCTEHIINX 3a/1a4, BOSHUKAIOUINX B PEabHOM KU3HU.
N3mepenus u BoIYMCICHUS
BbImonHATE M3MepeHHe [UIMH, PAcCTOSIHUM, BEIMYMH YIVIOB, C IOMOIIbI0 HMHCTPYMEHTOB IS
U3MEPEHUH IJIUH U YIJIOB;
IPUMEHATh (OpMyJBl TEpUMETpa, IUIOMAAM M 00beMa, IUIOIAAM IOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHUKOB IPY BBIUMCIIEHUSX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIOBUHY;
npuMeHATh Teopemy [lugaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOLICHMS JUIsl BBIYMCIICHUS
JUIVH, PACCTOSIHUH, TUIOLIAIeH B IPOCTEHIINX CIIydasiX.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTUX NPEAMETOB:
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BBIUYHCIIATh PACCTOSAHHMS HAa MECTHOCTHM B CTAHIAPTHBIX CUTYalMAX, IUIOIIAAM B IPOCTEHUINNX
Clly4yasix, IpUMEHSTh ()OPMYJIbI B MPOCTEHIINX CUTYAIMSIX B TIOBCEIHEBHON KU3HH.
I'eomeTpuyeckue NocTpoeHu
N300paxaTh THIOBBIE IUIOCKHE (GUTYphl U (DUTYPHI B MPOCTPAHCTBE OT PYKH M C TOMOIIBIO
UHCTPYMEHTOB.
B noBcenHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:
BBINOJIHATH MPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBbIE B PEalbHOM JKU3HU.
I'eomeTpuueckue npeodpazoBaHus
Crpouts urypy, CHMMETPUUHYIO JAHHOM (PUIype OTHOCUTEIBHO OCH U TOUKH.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:
pacro3HaBaTh JBI)KEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;
pacro3HaBaTh CUMMETPHUYHBIC (PUTYPBI B OKPYKAIOIIEM MHpE.
BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH
OmnepupoBaTh Ha 6a30BOM YpOBHE IOHATUSAMHU BEKTOp, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA Ha
YHCJI0, KOOPAMHATHI Ha MIIOCKOCTH;
OIpeNeNIATh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ U300paXKeHUIO0 Ha KOOPMHATHON INIOCKOCTH.
B noBceaHeBHOM KU3HM M NIPH U3YYEeHHHU APYTUX NPeIMETOB:
UCIIOJIb30BaTh BEKTOpBl Ul PELIEHUS MPOCTEHIIMX 3aJad Ha ONPEIEIIEHHE CKOpPOCTHU
OTHOCHUTENILHOT'O JIBUKEHUSI.
Hcropuss MaTeMaTHKH
OnuceiBaTh OTAEIbHBIE BBIJAIOLINECS PE3YIbTAaThl, IOJYUYEHHBIE B XOJ€ PA3BUTHS MaTEMAaTUKU KaK
HayKH;
3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBS3HM C OTEYECTBEHHON U BCEMUPHOMN
HUCTOPUEN;
[IOHUMATh POJIb MaTEMaTUKU B pa3BuTuu Poccuu.
Metoabl MAaTEMATUKH
Boei6upaTe NmOaXoaAmMi HM3Y4EHHBIH METOJ JJIS PELICHHs M3YyYEHHBIX THIIOB MaTeMaTHYEeCKHX
3a1a4;
[IpuBOaUTE IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B OKPYKAIOIIEH AECHUCTBUTEIBHOCTH W
IIPOU3BENCHUAX UCKYCCTBA.
BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCA B 7-9 Kilaccax 1Jis obecrnedeHus
BO3MOKHOCTH YCIICIIIHOTO NPOA0JIKeHUs1 00pa30BaHusi Ha 0230BOM M yIJIy0JICHHOM YPOBHSIX
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTHYeCKOH JIOTUKH
OnepupoBaTh NOHATHUAMHU: OIPENEICHHE, TEOPEMAa, AaKCHOMA, MHOXKECTBO, XapaKTEPUCTHKHU
MHO’KECTBA, 3JIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE U OECKOHEUHOE MHOXECTBO, ITOJJMHOKECTBO,
IIPUHA/UJIEKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB;
n300pakaTh MHOKECTBA M OTHOIICHHE MHOXKECTB C TTIOMOIIBIO KPYroB Diiiepa;
OTIpeNIeNIATh MPUHAITIEKHOCTh 3JIEMEHTa MHOXKECTBY, OObEMHEHHUIO U IIEPECEUEHUI0 MHOXKECTB;
3aJ1aBaTh MHOKECTBO C TOMOUIbIO IEPEYNCIICHUS HIIEMEHTOB, CJIOBECHOT'O ONHUCAHUS;
OIIEpUPOBATh MOHATUSAMU: BBICKA3bIBAHWE, UCTUHHOCTb U JIO)KHOCTb BBICKA3bIBAaHUS, OTPULIAHUE
BBICKA3bIBaHUM, OMNEpaluu HaJl BBICKA3bIBAHUSAMM: U, WM, HE, YCIOBHBIE BBICKa3bIBaHUS
(MMIUTMKALIAN);
CTPOUTH BBICKA3bIBAHUS, OTPUIIAHHS BBICKA3bIBAHUM.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:
CTPOUTH LIETIOUYKH YMO3AKIIOUEHU Ha OCHOBE UCIIOJIb30BaHUs IIPABUII JIOTUKH;
UCIOJb30BaTh MHOXECTBA, ONEpAllMM C MHOXECTBaMH, MX Tpaduueckoe NpeACTaBIeHUE s
OIMCaHUS PeaNTbHBIX MPOIIECCOB U SIBJICHUM.
Yuciaa
OneprpoBarh NOHATUSAMHU: MHOKECTBO HATYPAJIBHBIX YMCEN, MHOKECTBO LEJIBIX YUCEN, MHOXKECTBO
palOHAIBHBIX YHUCEN, UPPALMOHAIBHOE YNCIIO0, KBaIPaTHBIN KOPEHb, MHOKECTBO J1€HCTBUTENBHBIX
4ucell, FTEOMETPUYECKas MHTEPIPETalsl HAaTypallbHBIX, LEJIbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX
qHCell;
IIOHUMATh U OOBSICHATH CMBICI MO3ULIMOHHON 3alIUCH HATYPaJIbHOI'O YUCIIA;
BBITIOJIHATH BBIUMCIIEHHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM ITPUEMOB PallMOHAIbHBIX BHIYMCICHUM;
BBITIOJIHATH OKPYIVICHHE PAllMOHATIBHBIX YUCEII C 3aJaHHON TOYHOCTHIO;
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CpaBHMBATh palliOHaJIbHbIEC U HPPALIMOHAIbHbBIE YHCIA,
MPEICTaBIATh PAIMOHATFHOE YHCIIO B BHJIE ACCATUYHOU IpOOH

YIOPSAA0YUBATh YKCIIA, 3aMCaHHbIE B BUJIe OOBIKHOBEHHON U IECATUYHOMN ApOOU;

Haxoautb HOJl u HOK umncen u ucnosib3oBaTh UX MpU PEIICHUH 3aad.

B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

MPUMEHSITH TIPABHJIA MPUOIMKCHHBIX BBIUMCICHHUNA TIPU PEIICHUH MPAKTHUECKUX 3a/1a4 U PEIICHUN
3a/1a4 IpYrux y4yeOHbIX MPEAMETOB;

BBITIOJIHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUM IIPU PEIICHUN MPAKTUYECKUX 3a]a4, B TOM YUCIIE
MPUOIMKEHHBIX BBIUMCICHHUI;

COCTaBJISITh U OIICHUBATh YHMCIIOBBIC BBIPAKEHUS MPU PEUICHUM MPAKTUYECKHUX 3a7ad M 3a4ay U3
JIPYTUX Y4eOHBIX MPEIMETOB;

3alMChIBaTh U OKPYIJIATH YMCIOBBIE 3HAYEHMSI PEAIbHBIX BEIMYMH C HCIIOJIb30BAHMEM Pa3HBIX
CUCTEM U3MEPEHUS.

ToxknecTBeHHbIE MPeOOPa30BAHUA

OnepupoBarh MOHATHSAMH CTENEHH C HATypalbHBIM IIOKa3aTelieM, CTENeHH C IEeJIbIM
OTpHUIIATENLHBIM [TOKa3aTeNIeM;

BBITIOJIHATh MPEOOpa30OBaHUS IEJbIX BBIPAKECHUM: JEHCTBUSA C OJHOUIECHAMHU (CIIOXKEHHE,
BBIUUTAaHUE, YMHOKEHUE), IEHCTBUS C MHOTOWIEHAMHU (CI0XKEHHUE, BHIYUTAHNE, YMHOXKEHNUE);
BBITIOJIHATH PA3NI0KCHHE MHOTOWICHOB HA MHOXHUTEHM OJHUM U3 CIIOCOOOB: BRIHECEHHE 32 CKOOKY,
IPYNIUPOBKA, UCHIOIB30BaHUE (POPMYI COKPAIIEHHOTO YMHOKEHHUS,

BBIJICJISITH KBaJIpaT CyMMBI U PA3HOCTH OJTHOWJICHOB;

packiaibIBaTh HA MHOXKUTEIHM KBAAPATHBIA TPEXUJIeH;

BBITIOJIHATH MPEOOpa3oBaHUsl BBIPAKEHUM, COAEPIKAIIMX CTENEHU C LEIbIMH OTPUIATEIbHBIMHU
MOKAa3aTesIMH, MEPEXOAUTh OT 3allMCH B BHUJIE CTEMECHH C LIETbIM OTPULIATEIbHBIM MOKa3aTeleM K
3anucy B BUJE 1podu;

BHITIONHATh  TpeoOpazoBaHusi  APOOHO-pAllMOHANBHBIX  BBIPAXEHHI: COKpalleHue Apooeid,
MpUBEJIeHNE alreOpanyeckux ApobOei kK oOleMy 3HaMEHATelNo, CIOKEHUE, YMHOXEHUE, JEICHUE
anrebpanveckux ApobOel, BO3BeAeHHE anreOpandeckoi ApoOM B HATypalbHYIO U LETYIO
OTPHUIIATENILHYIO CTEIEHb;

BBITIONHSATH MpeoOpa3oBaHus BRIPAKECHUN, COJIEPKAIINX KBaIpaTHbIE KOPHHU;

BBIJICJISITH KBaJpaT CYMMBI HJIM Pa3HOCTH JIBYWICHA B BBIPAKEHHUSX, COACPKAIIUX KBaJpaTHHIC
KOpHU;

BBITIOJTHSTH TIPE0OPA30BAHUS BRIPAXKECHHH, COJEPKALTUX MOTYJIb.

B noBceHeBHOM KU3HU U IPH M3YYeHHUH APYTUX NMPeIMeTOB:

BBITIOJIHATH MPE0OPa30BaHUs U ACHCTBUS C YUCIAMH, 3alTUCAHHBIMU B CTAaHAAPTHOM BUJIE;
BBHITIONHATH MPEe0Opa3oBaHus anreOpanuecKuX BBIpaKEHUU MPH PEUICHUH 3a7ad IPYTHX Y4eOHBIX
MPEAMETOB.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHUS, PEIICHNE HEPABEHCTBA,
paBHOCHUIIbHBIE YpaBHEHHUS, 00JaCTh OINpeNeeHHs YpaBHEHHs (HEPaBEHCTBA, CUCTEMBI YPaBHEHUIA
WJIM HEPaBEHCTB);

peuaTh TUHENWHbIE YPaBHEHUSI U YPABHEHUS, CBOJUMBIE K JTMHEHHBIM C MOMOIIBIO TOXKIECTBEHHBIX
npeoOpa3oBaHMIA;

pemiaTh KBaJApaTHbIE YpPAaBHEHUS M YpPaBHEHMs, CBOAMMBIE K KBaJpaTHbIM C TIOMOIIbIO
TOXJICCTBEHHBIX NMPEOOpPA30OBAHMIA;

pemats ApoOHO-TMHEHHbIC YpaBHEHUS;

pelaTh MpOCTeiiIie NppalHOHaTbHbIC ypaBHeH:s Bua |/ f (X) =a, \/ f(x)= \/ g(x);

pelarb ypaBHEHUS BUJA Xn =da;
pelaTh ypaBHEHUsI CIOCOO0M Pa3lIoKEeHUS Ha MHOXKUTENN U 3aMEHBI TIEPEMEHHOI;
HCIIO0JIh30BaTh METO] HHTEPBAJIOB ISl PEIIEHUS LEbIX U IPOOHO-pallMOHATBHBIX HEPABEHCTB;
peliaTh JIMHEHbIe YpaBHEHUSI 1 HEPABEHCTBA C TapaMeTpaMH;
peraTh HECIOKHBIE KBaJpaTHbIC YPaBHEHUS C TTapaMETPOM;
pelaTh HECIOXKHbIE CUCTEMbI IUHEHHBIX YPABHEHUH C TapaMeTpaMu;
periaTh HECIOKHBIC YPAaBHEHHUS B IICJIBIX YHCTIaX.
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B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:
COCTABIIATh M PpEIIATh JIMHEHHBbIC M KBAJpaTHbIC YpaBHEHUs, YpaBHEHHs, K HUM CBOJISIIMECH,
CHCTEMBI JINHEHHBIX YPaBHEHUH, HEPABEHCTB P PEIICHUH 3a/1a4 JPYTruX y4eOHBIX IPEAMETOB;
BBINIOJIHATE OIICHKY IPABJIONOAOOUS pe3yJbTaToOB, IOJNy4aeMbIX INPU PELUICHUH JUHEHHBIX W
KBaJPaTHbIX YPABHEHUI M CHUCTEM JIMHEWHBIX YpaBHEHHUH U HEPaBEHCTB IIPH PEIIEHUM 3a/ad
ApYTruX y4eOHBIX PEAMETOB;
BbIOMPATh COOTBETCTBYIOIIUE YPAaBHEHUsS, HEPABEHCTBA MJIM MX CHCTEMBbl I COCTaBJICHUS
MaTeMaTHYECKOW MOJENHN 3aJaHHON peallbHOM CUTYalluy WY IIPUKIIAAHON 3a/1a4u;
yYMETh HHTEPIPETUPOBATh IOJYYEHHBIM NpH pEIIeHUH YpaBHEHHs, HEPABEHCTBA WJIU CHCTEMbI
pe3yabTaT B KOHTEKCTE 3a/JaHHOM peaJlbHOM CUTyalluy WK IPUKIAJHON 3a1a4H.
DyHKUMH
OmnepupoBaTh MOHATUAMH: (PYHKIMOHAIbHAS 3aBUCUMOCTb, (PYHKIMS, rpaduK (QyHKIMH, CIIOCOOBI
3agaHus (PyHKIMH, apryMeHT U 3HaYeHHEe (PYHKIMH, 00JIaCTh ONPEAeIICHUs] © MHOXKECTBO 3HAaYCHUH
¢byHKUMH, Hyad (QYHKIUM, DOPOMEXKYTKM 3HAKOINOCTOSHCTBA, MOHOTOHHOCTh  (DYHKIIHH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH,
CTPOUTH I'padUKy JTUHEHHOH, KBaApaTUUHON (YHKIM, 00paTHOM MPONOPIHMOHAIBHOCTH, (YHKLIUU
BUJa: Y=a+L' y =~xy=3xs y=|x;

X+b
Ha MpUMepe KBaJpaTUYHOW (YHKIMH, MCIOJIB30BaTh IpeoOpasoBanus rpaduka Gpynkimu y=f(X)
AJ1s1 HOCTPOEHUs rpa@uKoB GYHKIUHT y — af (kx+b)+c;
COCTABIIITh ypPAaBHEHHS TPSMOW IO 33JaHHBIM YCIOBHSM: TPOXOJSIIEH dYepe3 IBE TOYKH C
3aJJaHHBIMHM KOOpAMHATaMU, POXOJIAIEH yepe3 JaHHYIO TOUKY U MapajuiebHON JaHHOH NpsMOH;
UcCIe1oBaTh (PYHKIHMIO 110 €€ TpaduKy;
HaXO/JWTh MHOXKECTBO 3HAYEHUH, HYJIH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTHU
KBaJpaTUIHON ()YHKIINH;
OTNIEpPUPOBATH MOHATUSAMH: MOCIEI0BATEIbHOCTD, apH(pMeTHUecKas MPOrpeccHs, reoMeTpuyecKas
MIPOTPECCHUS;
pelaTh 3a/1aud Ha apu(pMeTHIECKYI0 U TeOMETPHUUECKYIO TPOrPECCHIO.
B noBceaHeBHOIi )KM3HU M PU U3YYEeHHUH APYTHX MPeEAMETOB:
WUTIOCTPUPOBATh C TIOMOIIBIO TpaduKka peaJbHyl0 3aBUCHUMOCTh WM TMpoLEeccC Mo HX
XapaKTepUCTHKAM;
UCMOJb30BaTh CBOMCTBA M IpaduK KBaApaTUYHOW (QYHKIMU MpH DPELICHWH 3a1ad U3 JIPYTux
y4eOHBIX IPEIMETOB.
TexkcroBble 3a124U
Pemrate mpocThie U CTIOXKHBIE 32/1a4H PA3HBIX THIIOB, a TAK)KE 33714 IMOBBIIICHHON TPYAHOCTH;
UCMOJb30BaTh pa3Hble KPaTKUE 3allMCH KaK MOJIENM TEKCTOB CIOXKHBIX 3a/ad JJIs MOCTPOEHUS
MTOMCKOBOW CXEMBI U peIICHUs 3a/1a4;
pa3nuyaTh MOJEbh TEKCTa U MOJIENb PELICHUs 3aJaui, KOHCTPYUPOBATh K OJHOM MOJIENH pelIeHus
HECIIO’)KHOW 3aJ1auy pa3HbIe MOJICITH TeKCTa 3a/1a4H;
3HaTh ¥ MPUMEHATH 00a criocoba MoucKa peleHus 3a1a4 (0T TpeOOBaHUs K YCIOBUIO U OT YCIIOBHS
K TpeOOBaHUIO);
MO/JIJIMPOBATh PACCYKICHHS ITPU MOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Ipad-CXeMbl;
BBIJICIIATH ATAITBl PEIICHHS 33a]]a9d B COJIEPIKAHHUE Ka)IOTO ITAara;
yMETh BbIOMpaTh ONTHUMAJIbHBIA METOJ pelIeHUs 3aadyd W OCO3HaBaTh BHIOOp MeEToja,
paccMaTpuBaTh pa3IMYHbIE METO/IBI, HAXOIUTH Pa3HbIE PEIICHUS 3a/1a4H, €CITH BO3MOXKHO;
aHAJM3UPOBATh 3aTPYAHEHUS TIPU PEIICHUH 3a/1aY;
BBITIOJIHATE Pa3IMYHbIE TIPeoOpa30BaHus MPEUIOKEHHON 3a/laui, KOHCTPYHPOBAaTh HOBBIE 33Jauu
U3 JAHHOM, B TOM YHUCIIe OOpaTHBIE;
MHTEPIPETHUPOBATh BBIUMCIUTENIBHBIE PE3ylbTaThl B 3ajaye, UCCIEN0BaTh MOJyYEHHOE pELICHUe
3aJauu;
aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMU B3aMMHOT'O PACIOJIOXKEHHUS JIBYX OOBEKTOB M U3MEHEHUE
UX XapaKTepUCTUK IPU COBMECTHOM MABIKEHHH (CKOPOCTb, BpPEMs, PAcCTOSIHHE) MpPH PELICHUU
3aJa4 Ha JBM)KEHUE IBYX OOBEKTOB KaK B OJJHOM, TaK U B IPOTHUBOIIOJIOKHBIX HAIIPABICHHUSX;

12



HCCIIEI0BAaTh BCEBO3MOXKHBIC CUTYAIMU MIPU PEIICHUH 3a/1a4 Ha JBUKECHHUE M0 PEKe, pacCCMaTPHBATh
pa3HbIC CHCTEMbI OTCYUECTA,;

pemiath pa3Ho00pa3HbIe 3a/1aUd «HA YaCTHY,

pemiath W OOOCHOBBIBAaTH CBOE pELICHHME 334a4 (BBIICIATH MAaTEMaTHYECKYI0 OCHOBY) Ha
HAXOJK/ICHME YaCTH YMCIIa U YMCIIA [0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIa Ipo0H;
OCO3HaBaTh U 06’[:51CHSITB HACHTUYHOCTL 3aJla4y Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPHU BCIUYMUHBI (Ha
paboTy, Ha TOKYIKH, HAa JBHKCHHUE), BBIACISATH STH BEJIMYUHBI M OTHOIICHHS MEXIy HUMH,
MPUMEHSTH UX MPH PELICHUH 3aja4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKA3aHHBIX TUIIOB;
BJIaJICTh OCHOBHBIMH METOJIAMH PEIICHUS 3314 Ha CMECH, CIIJIaBbl, KOHIICHTPALIUH;

pemiath 3a7a4d Ha TPOIEHTHI, B TOM YHCIIE, CJIOXHBIC MPOIEHTHI C 00OCHOBAHUEM, HCIIOJIb3Ys
pa3HbIE CIIOCOOBI;

peliath JOTHYECKUE 3aauyd Pa3HbIMH CIIOCOOaMH, B TOM 4YHCJE, C JABYMs OJIOKAaMH U C TpeMms
OJI0KaMU TaHHBIX ¢ IIOMOILBIO TaOJIHIL;

pemiath 3aa41 M0 KOMOMHATOPHUKE U TEOPHH BEPOSITHOCTEH HAa OCHOBE MCIOJIb30BaHUS U3yICHHBIX
METOIOB U 00OOCHOBBIBATH PEIICHHUE;

peliaTh HECIOKHbBIC 33/]aUH 10 MATEMATHIECKON CTaTHCTHUKE,

OBJIA/IETh OCHOBHBIMH METO/IaMH PEIICHUS CIOKETHBIX 3a1ad: apu(METHUECKHH, areOpandecKuid,
nepebop BapHaHTOB, FEOMETPUUYECCKUM, IrpaQUuecKuii, MPUMEHITh MX B HOBBIX 10 CPaBHEHHIO C
HU3YUYCHHBIMHU CUTYyallUAX.

B noBceHeBHO KU3HM ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:

BBIJICJIATH TPU PEIICHUH 337a4 XapaKTEPUCTHUKU pacCMaTpUBAaEMOi B 3a/la4€ CHTYallud, OTJIMYHbIC
OT peanbHBIX (T€, OT KOTOPBIX a0CTParupoOBAINCH), KOHCTPYUPOBATh HOBBIE CHUTYAIlUU C Y4ETOM
3TUX XapaKTEPHUCTUK, B YACTHOCTH, IIPH PEIICHUU 3a/1a4 HAa KOHIICHTPAIINH, YIYUTHIBATH INIOTHOCTH
BEIIECTBA;
pemaTh U KOHCTPYHUPOBATh 337a4ll Ha OCHOBE PAaCCMOTPEHUS PEalIbHBIX CHTYalluid, B KOTOPBHIX HE
TpeOyeTcst TOUHBIN BRIYUCIUTEIbHBIA PE3YyIIbTAT;
peraTh 3a/1aud Ha JBMYKEHHUE 110 peKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA.
CTaTuCcTHKA M TeopHsl BEPOSITHOCTEH
OnepupoBarh MOHATHSAMH: CTOJOYATBHIE W KPYTOBBIC JIUArpamMMbl, TaOJMUIBI JaHHBIX, CpPEIHEE
apudmernueckoe, MeauaHa, HaMOOIbIIee W HAUMEHbIIIEe 3HAYEHUS BBIOOPKH, pa3Max BBIOOPKH,
JWCTIEPCHUS ¥ CTaHIapTHOE OTKIIOHEHHUE, CIy4aiiHasi H3MEHUYNBOCTH;
M3BJIEKaTh HH(OPMAIINIO, TPEICTABIICHHYIO B TA0JIMIIaX, HA AUArpaMMax, rpadukax;
COCTaBJIATH TAOJIHIIBI, CTPOUTH TUATPaAMMBI U Tpa)UKH Ha OCHOBE JIAHHBIX;
OTIepUPOBATH MOHATUAMU: (DaKTOPHAI YKCTIa, IEPECTAHOBKH U COUETaHUs, TpeyroiabHuK [lackans;
MPUMEHSITH PABUIIO TIPOU3BEICHUS TIPU PEIICHUN KOMOWHATOPHBIX 3a71a4;
OTIEPUPOBATh TOHATHUSAMH: CIyYalHBIA ONBIT, CIy4YailHBIA BBIOOP, HUCHBITAHHE, SJIEMEHTApHOE
cirydaitHoe CcoObITHE (MCXOJ), KIACCHYECKOE OMPENETICHUE BEPOSTHOCTH CIIY4ailHOTO COOBITHS,
oTiepaIy HaJl CIIy4allHbIMH COOBITHSIMU;
MIpeICTaBIATh HHPOPMAIIHIO C TOMOIIBI0 KpyroB Jiiepa;
pemiarh 3a7aud Ha BBIUYMCICHHE BEPOSTHOCTH C IMOJCYETOM KOJMYECTBA BAaPUAHTOB C MOMOIIBIO
KOMOWHATOPHKHU.
B noBceHeBHO¥ KU3HM U NIPH U3YYEHHHU JAPYTUX MPEIMETOB:
W3BIIEKaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATH WH(POPMAIIHIO, TIPEICTABICHHYIO B TaOJIHIAX,
Ha JMarpaMMax, rpadukax, OTpa)arollyl0 CBOMCTBAa M XapaKTEPUCTHUKU peajbHBIX MPOIECCOB U
SIBJICHUI
OTIPEETISATh CTATUCTHUECKHUE XapPAKTEPUCTUKU BBIOOPOK MO TabimuIaMm, AuarpamMmam, rpadukam,
BBITIOJIHATH CPAaBHEHHE B 3aBUCHMOCTH OT IISJTH PEIICHUS 3a/1a4H;
OILICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA U SBJICHHM.
I'eomerpuueckue purypbi
OnepupoBarh MOHATUSIMH T€OMETPUIECCKHUX (DUTY;
U3BJIEKaTh, MHTEPIPETUPOBATh U IMPeoOpa3oBbIBaTh MHPOPMALUIO O T€OMETpUYEecKuX (urypax,
MPEJICTABICHHYIO HA YePTEKaX;
MPUMEHITh TeOMETpUYecKre (aKkThl g pelIeHus 3a1ad, B TOM YHCIe, MPearnoyararinmx
HECKOJIBKO IIaroB pelIeHMs;
(GbopMyIpoBaTh B MPOCTEHIINX CIIydasx CBOMCTBA U MpHU3HAKU QUTYD;
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JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKACHMUS,

BIIQJICTh CTAaHAAPTHOU KIacCHU(pUKaIMEH TIIOCKUX (Uryp (TpEyroJbHUKOB U YE€THIPEXYTOJIHLHUKOB).

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

MCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (DUTYp IS pElICHHS 3a/1a4 MPAKTUISCKOTo XapakTepa u

3a/1a4 U3 CMEXKHBIX JUCLHUILIHH.

OTHomeHust

OnepupoBaTh MNOHATHUSMHU: PAaBEHCTBO (UTYp, paBHbIE (UIYpBI, PaBEHCTBO TPEYrOJIbHUKOB,

MapajuleIbHOCTh  MPSIMBIX,  MEPHCHIUKYISAPHOCTh  MPSIMBIX,  YIJIBIL  MEXKIY  HPSIMBIMU,

MEePIEHIUKYISIp, HAKJIOHHAs, MPOEKIMs, mnoaodue ¢uryp, mnoaodHble (UTyphl, TOJO0O0HBIC

TPEYTOJIbHUKY;

MIPUMEHSITHh TeopeMy Dareca u TeopemMy O MPOMOPIIMOHATBHBIX OTPE3KaX MPH PEIICHUH 33]1aY;

XapaKTepu30BaTh B3aHMHOE PACIOIO0KEHHUE MPSAMOM U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B noBceHeBHOI KU3HM U IPH U3YYEHUH IPYTUX MPeIMETOB:

UCIOJIb30BaTh OTHOIICHHUS JJIs PEIICHUs 3a/1a4, BO3HUKAIOIIUX B PEAIbHOM JKU3HHU.

N3mepeHus 1 BLIYMCIEHUS

OnepupoBarh NPEACTABICHUSAMU O [JIUHE, IUIOMAAU, oObeMe Kak BenuYMHaMu. [IpuMeHsTh

teopemy ITudaropa, popmynsl miomaay, oobeMa IpH PEIICHAH MHOTOIIIATOBEIX 3334, B KOTOPBIX

HE BCE JAaHHbBIC NPEJCTABJICHBI SIBHO, a TPeOYIOT BBIYMCICHHI, ONMepupoBaTh Oojiee HMIMPOKUM

KOJIMYECTBOM (pOPMYJI JUTUHBI, TUTONIA/IA, 00hEMa, BEIYUCIISATH XapaKTEPUCTUKH KOMOUHAIMHA (Guryp

(OKpY)XHOCTEi W MHOTOYTOJIHHHKOB) BBIYHCIATH PACCTOSIHUS MEXAYy (UrypaMu, MNPUMEHSITh

TPUTOHOMETPUYECKHE (OPMYIBI I BBIYMCICHUH B 0OO0J€€ CIIOKHBIX CIIydasx, POBOIWTH

BBIYHCIICHHS HA OCHOBE PAaBHOBEIMKOCTH M PAaBHOCOCTABJICHHOCTH;

MIPOBOJIMTH MPOCTHIC BHIYMCICHUS HA OOBEMHBIX TEJIaX;

(dbopMynupoBaTh 3a/1a4¥ Ha BHIYUCIICHHE JUIHH, TUIOMIa/Iel 1 00bEMOB U pelaTh UX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

MIPOBOJNTH BHIYMCICHUS HA MECTHOCTH;

MPUMEHSITh (POPMYJBI MPU BHIUMCICHHUSIX B CMEXKHBIX YYCOHBIX IpeIMETax, B OKpYKaromeh

NeNCTBUTENBHOCTH.

I'eomeTpuyeckue MOCTPOEHHUSA

N3o06paxaTs reomeTpudeckue GUrypsl Mo TEKCTOBOMY U CUMBOJIBHOMY OMHCAHUIO;

CBOOOJTHO OIEPUPOBATH YEPTESIKHBIMA HHCTPYMEHTAMH B HECIIOKHBIX CITyJasiX,

BBITIONHSATH MTOCTPOCHUS TPEYTOIBbHUKOB, IPUMEHSTh OTJEIbHBIE METOIbI IIOCTPOSHUH ITUPKYIEM U

JINHEMKOW U MPOBOJUTH MPOCTEUIIINE UCCIEA0BAHUS YHCIIA PEIICHU;

n300pakaTh THUIIOBBIE TIUIOCKME QUTYpHl U OOBEMHBIE Tela C TIOMOIIBbIO MPOCTEHIIHNX

KOMITEIOTEPHBIX HHCTPYMEHTOB.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

BBITIOJTHSATH MPOCTEHUIITNE IIOCTPOSHUS HA MECTHOCTH, HEOOXOMMBIE B peaATbHON KHU3HU;

OILICHUBATh Pa3Mepbl pealbHBIX 00BEKTOB OKPYXKAIOIIETO MHUPA.

IIpeoOpa3zoBanust

OnepupoBarh MOHSATHUEM JIBIKEHUS U TIPE0Opa3oBaHus MOJ00Us, BIAACTh MPUEMAMH MMOCTPOCHUS

Guryp C HCIONB30BAaHUEM JIBIDKEHUH W TpeoOpa3oBaHUU T0JI00WS, MPHUMEHSTH ITOJTYYCHHBIC

3HAHUSA M OMBIT MOCTPOCHHA B CMEKHBIX MPEAMETaX W B PEATbHBIX CHTYAIUSIX OKPYKAIOIIEro

MUpa,

CTpOUTH (QUTYpy, MOAOOHYIO IaHHOW, TOJH30BATHCS CBOWCTBAMHU MOM00US JUIsi OOOCHOBAHHS

CBOMCTB puryp;

MIPUMEHSITh CBOMCTBA JBIKEHUH JIJIS1 IPOBEACHUSI TPOCTEHIIINX 000CHOBAHUH CBOMCTB (huryp.

B noBceaHeBHOM KH3HM ¥ TIPH U3YYEHUH APYTUX MPeAMETOB:

MIPUMEHSITh CBOMCTBA JBIKEHUHN M MPUMEHSTH MOA00HUE JIJISl TOCTPOSHUH M BHIYHCICHUH.

BekTopbl M1 KOOPAUHATHI HA IJIOCKOCTH

OnepupoBarh MOHATUSMHU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOpa HA YHMCIIO,

YroJl MEXIy BEKTOpaMH, CKaJspHOE IPOU3BEIEHUE BEKTOPOB, KOOPIMHATHI Ha IJIOCKOCTH,

KOOpPJIUHATHI BEKTOPA;

BBITIOJTHATH JIEUCTBUS HAJl BEKTOpaMH (CIIOKEHUE, BBIYMTAHHE, YMHO)KEHHUE Ha YHUCIIO), BBIYUCIAThH

CKaJSIpHOE TIPOU3BENICHUE, OMpPENeNATh B MPOCTEHIIMX CIydasX Yrol MEXIy BEKTOpaMH,

BBITIOJHATE Pa3jioKeHHE BEKTOpa Ha COCTABISIOLINE, TPUMEHATH MOJy4YeHHbIC 3HAHUS B (U3UKE,
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MOJTH30BaThCs (POPMYIION BBIYMCIICHHS PACCTOSTHUS MEXKIY TOYKAMHU 10 M3BECTHBIM KOOPJAMHATAM,
MCTOJIb30BATh YPABHEHUS (GUTYp [UIS PEIICHHS 3a1a4;

— TPHUMEHSTh BEKTOPHI U KOOPJIWHATHI ISl PEIICHUS T€OMETPUYCCKUX 3a/a4 Ha BBIYHMCICHUE JJIHH,
YTJIOB.
B noBceHeBHOI JKU3HU U IPH U3YYeHUU JAPYTUX NMPeIMeTOB:

— HCHOJB30BATh MOHATHA BEKTOPOB M KOOPIMHAT JJs pelIeHHs 3ahad 1o ¢usuke, reorpaduu u
JIPYTUM y4EOHBIM MPEIMETaM.
HcTopusi MaTeMaTHKHU

— XapakTepu30oBaTh BKJIAJ BBIJAIONIMXCS MAaTEMAaTHKOB B Pa3BUTHE MAaTEMAaTHKW M MHBIX HAyYHBIX
obacTe;

— IIOHHUMATh pOJIL MaTeMaTUuKU B pa3BI/ITI/II/I POCCI/II/I.
Metoabsl MATEMATHKH

— I/ICHOJIB?;YSI I/I3yquHLIe MECTOJBI, HpOBOI[I/ITB J0Ka3aTCJIbCTBO, BBIIIOJIHATH onpOBepxceHHe;

— BBIOMpATH U3YyYEHHBIC METO/II M KX KOMOWHAIIUU JUTsl pEIICHUS MaTEeMaTUUECKHUX 3a/1a4;

— MCIOJIB30BaTh MATEMATUYECKUE 3HAHUSA Ui OINHCAHMS 3aKOHOMEPHOCTEH B OKpYKaroUlen
NEHCTBUTENFHOCTU U MPOU3BECHUSIX UCKYCCTBA,

— NPUMEHATh IPOCTEUIINE IPOTrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHMKALMOHHBIE CHCTEMBI
MIPU PEIICHUHA MaTeMaTUYECKHUX 3a/1ay.

2. Coaep:xaHue yueOHOI0 nmpeamera
5 kmacc (5 4 B Heenmto, Bcero 170 )

1. Hatypanbnble uyncna u mkaisl (12 )
OOo3HaueHWe ¥ CpaBHEHHWE HATypalbHBIX uyHced. Mcropusi (GOpMUpOBaHHMS TOHATHS 4YHCIA:
HaTypaybHble ynciaa. CTapuHHBIE cUCTeMBI 3anmucy uynucen. Otpesok. [imHa orpeska. TpeyroiapHUK.
[Tmockocts. [Tpsmas. Jlyy. IlIkansl 1 KOOpAUHATHI.
OcHoBHas 1enb. CucreMaTU3upoBaTh U 00OOLIUTH CBEIEHUS O HATypallbHBIX YHCIIaX, OJyYCHHbIE B
HAYyaJbHOM IIKOJIE; 3aKpENuTh HABBIKM IOCTPOCHMUS W HM3MEpPEHMsI OTpe3KoB. BBecTu mnoHsTHe
KOOPJAMHATHOTO J1y4a, €JUHUYHOTO OTpEe3Ka U KOOpAMHATHl TOYKH. POpMHUPOBATH YMEHHE CTPOUTH
KOOpJIMHATHBIA JIyd M OTMEuYaTh HAa HEM 3aJaHHble YHUCIIa, Ha3bIBaTh YHCIO, COOTBETCTBYIOIEE
JAHHOMY [IEJICHUI0 Ha KOOpAMHATHOM Jyde. HayuuTh HCHONb30BaTh NPHOOpPETEHHbIE 3HAHHUS U
YMEHHUSI B IPAKTUYECKOU JESTEILHOCTH U MTOBCEIHEBHOM JKHU3HHU.
Konrtponsnas padora Ne 1 o teme: «HartypasibHble Uncia U IIKaIb.

2. CnokeHre ¥ BhIlYUTaHHE HaTypalbHbIX uucel (20 1)
CroxeHue 1 BbIUMTaHME HATYpaJbHBIX Yncell, uX cBoicTBa. JI. Marnuukuii. YnucinoBele 1 OyKBEHHbIE
BbIpaxkeHUs. PoxieHne OykBeHHON CUMBOJIMKU. Perienne TMHEeHbIX ypaBHEHU.
OcHoBHas 1enb. 3aKpenuTb W Pa3BUTh HABBIKUM CJOXKEHWS W BBIUNTAaHUS HATYpPaJIbHBIX YHCEIL
Haunnate anrebpanyeckyro MOArOTOBKY: COCTaBJI€HHE OYKBEHHBIX BBIPAKEHUH IO YCIOBHIO 3ajauu,
pellleHne ypaBHEHUH Ha OCHOBE 3aBHCHUMOCTH MEXJIy KOMIIOHEHTaMM JeicTBui. Hayunts
UCIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHHUS B MPAKTUUYECKOW NESATENIbHOCTH M MOBCEAHEBHOU
KU3HU.
KonTponbnas padorta Ne 2 o teme: «CioxeHHe U BBIYUTaHUE HATYPATbHBIX YHCEI.
KonrtponbHas pabora Ne 3 o Teme: «YpaBHEHHUEY.

3. YMHOXeHUE U JIelieHne HaTypalibHbIX yncen ( 25 )
YMHOXEHUE U [IeJICHME HATypaJIbHBIX YHUCEJ, CBOMCTBA YMHOXKEHHUS. YIPOUIECHHE BBIPAKECHUM.
[Topsnox BeimonHenus aeiictsuil. KBagpar u ky6 uucna. Pernenne TeKCTOBBIX 3a7au.
OcHoBHast 1e/ib. 3aKpenuTh W pa3BUTh HABBIKM apu(METHUYECKUX JEHCTBHH C HaTypajJbHBIMHU
yuciaMu. BBecTu moHsATHS KBajparta M KyOa uucia. CoBEpUIEHCTBOBATH HABBIKUM O PELICHUIO
YPaBHEHUII Ha OCHOBE 3aBHUCHMOCTH MEXJy KOMIIOHEHTaMHu AeWcTBHH. Pa3BuUBaTh yMeHME pelarhb
TEKCTOBBIE 3a1a4i. [[03HAKOMHUTE ¢ peleHneM 3a1ad ¢ IOMOLIbI0 ypaBHeHUH. HayunTe ucnoas3oBaTh
npuoOpeTeHHbIC 3HAaHUSA U YMEHUS B IPAKTUYECKOH IEeATETbHOCTH U IOBCEAHEBHOM KU3HHU.
Kontponbras padota Ne 4 mo Teme: «Y MHOXKEHHE U JIeTICHUE HATypaIbHBIX YUCEI.
KonrtponsHas padora N5 1o reme «YTpOIIeHNE BBIPAKEHHI.

4. ITnomanu u 06b6EMBI (13 1)
Brruucnenus no gopmynam. [Tnomans. [lnomane npsiMoyroiabHuka. EAUMHUIIBI H3MEpEHUS TUIOMIAACH.
[IpssmoyronpHBI mapamwienenumnen. Oobempl. O0beM MPSIMOYTOILHOTO TapalJIeICUIEA.
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OcHoBHas 1enb. Pacmuputs mpencTaBieHus ydauxcsi 00 U3MEpEeHUU TeOMETPUYECKUX BEJIHMYMH Ha
IpUMeEpe BBIYMCICHUS IUIOmanell U OOBEMOB M CHCTEMAaTH3MPOBATH W3BECTHBIE UM CBEICHUS O
eauHunax wu3MmepeHus. OtpabaTbiBaTh HaBBIKM BBIUMCICHHUS MO0 (opMynaM MpH pelIeHUU
reoMeTpuyecKux 3agad. @opMUpOBaTh 3HAHUS OCHOBHBIX €IUHMI] U3MEPEHUS U YMEHHMsI MEPEUTH OT
OJIHUX €IHWHHUIl K JPYrUM B COOTBETCTBHM C YCJIOBMEM 3aJadd. HayuyuTh uUCHOIB30BaTh
npuoOpeTeHHbIC 3HAaHUSA U YMEHHS B IPAKTUYECKOH JIEATETbHOCTH U TIOBCEAHEBHOM KU3HHU.
Kontponbras padota Ne6 o reme «Ilnomaam 1 o0beMbI.

5. O0bIkHOBEHHBIE npodu (22 u)
OxkpyxHocTh U Kpyr. OObIKHOBeHHBIE npoOu. Mcrtopus ¢opmupoBanus MoHATHS Ipodu. [pobdu B
Basunone, Erunte, Pume. HaxoxaeHune yacTu OT 1enoro M ueioro mno ero yactu. CpaBHEHHME,
CIIO)KEHHE M BBIYMTAaHHWE OOBIKHOBEHHBIX Ipo0Oeil ¢ OAMHAKOBHIMU 3HaMeHareasiMH. CMelaHHbIE
yrcna. CrnokeHue 1 BbIYMTaHHE cMelIaHHbIX yncen. [IpakTuueckast pabora nmo c6opy, opraHuzanuu u
IIOJICYETY JaHHBIX. Penienrne KoMOMHATOPHBIX 3a/1a4.
OcHoBHas 1enb. [Io3HakOMUTh ydamuxcsi ¢ HOHATHEM JApoOu B 00bEME, JOCTATOYHOM IS BBEJICHUS
JECATUYHBIX JpoOel. POopMHUPOBATh YMEHHUsS CPaBHHBATH JIPOOHM C OJMHAKOBBHIMH 3HAMEHATEISIMHU;
BBIICTISITH IIENIYI0 YacTh HEMPaBUIBLHOW MpOoOH; peliath TpU OCHOBHBIE 33Jaud Ha Ipobu. Hayuuts
HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHUS B MPAKTUYECKOW JESATENLHOCTH M IMOBCEAHEBHOU
KU3HU.
KonTponbnas padora Ne 7 no reme: «OObIKHOBEHHBIE JPOOM.
Kontponbuas pabora Ne8 mo Tteme: «CroxkeHne M BBIYMUTaHHE JpoOel C OJMHAKOBBIMU
3HAMEHATEISIMUY.

6. lecatuunbie Apodu. CrnokeHue v BBIYUTAaHHUE JECSITUUHBIX Apober (15 u)
Hecsatuunasi apoOb. OTKpbITHE AECATHYHBIX apoOeil.  CpaBHEHHE, OKpYIJIEHHE, CIOXKCHHE U
BBIUUTAHUE JAECATUYHBIX NpoOeil. CTapuHHBIE cucTeMbl Mep. JlecsaTHuHble OpOOM W MeTpHUYecKas
cucrema Mep. PereHue TekCTOBBIX 3aau.
OcHoBHas 1enb. Bpipa®oTaTh yMmMeHuUs 4MTaTh, 3alKChIBaTh, CPABHHUBATH, OKPYIJIATH JECATUYHBIE
IpoOU, BBIMOJIHATH CJIOKEHUE U BBIYWTAHUE JECITUYHBIX IpobOeil. BripabaThiBaTh yMeHHe peliarhb
TEKCTOBbIE 3aJaud. BBecTw mnoHATHE NPHOIMKEHHOTO 3HaueHHWs uyuciaa. HayduTh uCHonb30BaTh
MIPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKOMN AESITEIbHOCTH U TIOBCETHEBHOM KU3HU.
Konrponbnas padora Ne 9 mo teme: «Jlecaruunbie npobu. CioxkeHHe W BbIYUTAHUE AECATUYHBIX
IpoOei».

7. YMHOXEHUE U JIeNIeHNe AeCATUYHBIX Ipodeit (28 u)
YMHO)X€eHUe U JIefeHne JecITUUHBIX ApoOeit. CpenHee apudmMeTnyeckoe HeCKOIbKUX yucel. Pemenne
TEKCTOBBIX 3a]1a4.
OcHoBHas 11enb. BpipaboTaTh yMEHHsSI YMHOKATh U JEJIUTh JECSITHUHbIE TPOOH, BBIOJIHATH 3a/laHUS
Ha Bce JEHCTBUS C HATypalIbHBIMU YHCIAMU W JECATHYHBIMH ApoOsMu. HayuuTh HCIONB30BaTh
MPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKON AESITETbHOCTH U TIOBCETHEBHOM KU3HU.
KonrtponsHast padora Nel0 mo teme «YMHOXEHUE H JIeI€HUE JECATHUHBIX ApoOeil Ha HaTypajbHbIE
qucay.
Kontponsnas padora Ne 11 mo teme: «YMHOXKEHUE U JeNIeHUE JECATUUHBIX APOOEH».

8. IHcTpyMeHTHI 1715 BRIYUCIIEHUN 1 n3Mepenui (18 u)
HavaneHble cBeneHUs O BBIUMCIEHMSX Ha KaiubKyisitope. IIpounentsl. Haxoknenue mpoueHTa OT
BEJINYUHBI, BEJIMYMHBI 110 €€ MPOLEHTy. Yroa. TpeyronpHuk. Bennuuna yrina. Eqununel usmepenus
yrios. U3mepenue yrnos. [loctpoenue yria 3aaHHON BEIMYUHBI.
OcHoBHast uenb. ChopMupoBaTh YMEHMsI pellaTh MPOCTEHIINE 3aJaud Ha MPOIEHTHI, BBHITOJIHATH
MOCTpOeHHE M u3MepeHue yriioB. IIpomomxkars paboOTy IO PAacHO3HABAHUIO U H300paKEHUIO
reoMeTpuueckux Guryp. Hayuuts ncnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHHS B MPAKTUYECKON
JESATENbHOCTH U TIOBCETHEBHOM KU3HH.
Kontponbnas padota Ne 12 o teme: «IIporieHThI».
Konrtponsnas padora Ne 13 no reme: «MTHCTpyMEHTHI 711 BBIYUCICHUN U U3MEPEHUI.

9. OnucarenvHas cratuctuka. Bepostaocts. KomOunaropuka (10 q)
Jluneiinple quarpaMmsel. CrcTeMaTU3anus U MOACYET UMEIOIIMXCS JaHHBIX B BUJE YaCTOTHBIX TAOIHIL
u auarpamMm. Cton0yarbie TuarpaMMBl.
[IpencraBnenue JaHHBIX B Buje Tabuul, auarpamm. IIpencraBieHne o BBIOOPOYHOM HCCIIETOBAHUU.
[IpakTuueckast pabota mo c6opy, opraHu3aluu U MojcueTy JaHHbIX. CpenHee 3HaYeHHE U MOJA Kak

16



XApaKTEepPUCTUKH  COBOKYIHOCTH  YHUCJIOBBIX  JaHHbIX. Kpyroeele nuarpammbl.  Pemenue
KOMOMHATOPHBIX 3as1a4. PemieHne KOMOMHATOPHBIX 33/1a4 nepebopoM BapuaHToB. IlepecTaHoBKU U
¢bakropuan. [Ipumepsl pemieHHss KOMOMHATOPHBIX 3a7ay: Iepedop BApHMAHTOB, MEPECTAHOBKH,
dakropuar.

10. UtoroBoe noBTopeHue (6 1)
OcnoBHas uenb. [ToBTopuTh, 3aKpenuTh, 0000IINTH OCHOBHBIE 3HAHUS, ITOJyYSHHBIE B 5 KJlacce.
Kontponbnas padora Nel4
Hrorosas pabora 3a Kypc 5 kinacca.

6 xnacc (5 4 B Henemto, Bcero 170 1)

1. Jenumocts uuncen (20 4)
Henutenu u kpatubie. [Ipuznaku nenumoctu Ha 10, Ha 5, 1 Ha 2. [IpusHaku aenumocTty Ha 9 U Ha 3.
ITpocteie u cocTaBHbIe yncia. Pasnoxkenne Ha nmpocTeie MHOXKUTENU. Hanbomnpmuii o0mmii 1enuTens,
Bsaumno npocteie yncna. Haumenblinee ob1ee kpaTHOE.
KonTponbnas padora Nel no teme «/leaumocTts uncemn.

2. CnoxkeHue U BRIYUTaHHE Opo0Oeii ¢ pa3HbiMU 3HaMeHaTenssMu (20 )
OcHoBHOe cBoiicTBO npobu. Cokpamienue apobOeit. [IpuBenenue apobelr k o0mEeMy 3HAMEHATEIIIO.
CpaBHeHHe, CIOKEHHE U BBIYMTAHUE ApoOel ¢ pa3HbIMU 3HameHarensiMu. ClI0)KeHHE W BBIYUTAaHUE
CMEILIaHHBIX YHCEII.
KonTponbnas padota No2 no teme: «CroxkeHue 1 BBIYUTaHHE JpOoOeii ¢ pa3HbIMUA 3HAMEHATEIISIMU.
Kontponbnas padota Ne3 no teme: «CiiokeHHE ¥ BBIUUTAHUE CMEIIAHHBIX YHCEI.

3. YMHOXeHUE U JelICHHe 0OBIKHOBEHHBIX ApooOei (30 )
YMuoxenue npobeii. Haxoxaenue npoOu ot umcna. IlpumeneHue pacnpeaeauTeIbHOTO CBOMCTBA
yMHOXeHHs. B3aumHo oOpatHbie umcna. [lenenune. Haxoxknenue uucia mo ero apodu. IpoOGHbie
BBIPAKEHUSI.
KonrtponsHas pabora Ne4 1o teme: «YMHOXKEHHUE IpOOEii».
KonTponbnas padota Ne5 no teme: «lenenue npo6ein».

4. OtHouteHus 1 npornopuuu (18 1)
OtHomenus. [Iponopuuu. Ipsimast u oOpaTHasi mponopLUMOHaNbHbBIE 3aBUCUMOCTU. MaciTab. J{nuHa
OKPY>KHOCTH ¥ miomaas kpyra. Mcropus uncna n. [lap.
KonTponbnas padota Ne6 no teme: «OTHOLIECHUS U TPOTIOPLIUN».
KontponsHas pabora Ne7 o teme: «Macmrad. [lyimHa okpyxHoCcTH. [lmomaas kpyray.

5. IlonoxxuTenbHbIE U OTpULIaTENbHBIE Yncia (13 u)
Koopaunarsl Ha npsiMoii. [losiBiaeHMe oTpuLaTeNbHBIX uucesl U Hyasd. [IpoTuBononoxHble YHcia.
Monynb yncna. CpaBHeHue yucel. M3Menenue BenuyuH.
KontponbHas pabota Ne§ o teme: «IlonoxxuTenbHble U OTPULIATENbHBIC YHACTIAY.

6. CnoxeHue 1 BIYMTAHKE TOJIOKUTEIBHBIX U OTpULIATENIbHBIX yrcen (11 u)
CrnosxeHue 4ucesn ¢ MOMOLIbI0 KOOpAMHATHOU NpsiMoi. Cllo)KeHHEe OTpULaTeNbHbIX uncen. CllokeHne
qucell C pa3HbIMH 3HaKaMu. BeruuTtanue.
KontponsHas padora Ne9 mo teme: «CrnokeHue M BBIYUTAHHE IMOJOXKUTEIBHBIX M OTPULATEIBHBIX
qrCce.

7. YMHOXXEHUE U JISTICHUE TIOJOKUTETBHBIX U OTPUIIATENbHBIX yrcen (12 )
YMmuoxenue. Jlenenue. PanmonansHeie yrcna. CBoilcTBa 1eHCTBUM ¢ palliOHaIbHBIMU YHCIIAMHU.
KontponbHast padora NelO mo teme: «YMHOXKEHHE U JIEIEHUE TOJIOKUTEIBHBIX U OTPHUILIATEIBHBIX
qrCce.

8. Pemenue ypaBaenuii (15 4)

Packpritue ckobok. Koaddunuent. [logo6Hsie cnaraembie. Pemenne ypaBHeHui.

B xo7e n3yuenus TeMbl 00y4aromuecs J10MKHbI:
Kontponbnas padota Nell mo teme: «PackpritTie cko6ok. [TomoOHbIe criaraempiey
KonTponbHas padota Nel2 mo teme: «Pemienue ypaBHEHUI.

9. Koopaunats! Ha utockocta (13 )
[lepnennukynsipusie npsmele. IlapamnenpHble npsmMble. KoopaunatHas mninockocTs. P. Jlexapr.
Cronbuareie nuarpammel. ['paduku.
KonTtponsHast padora Nel3 no Teme: «KoopanHaThl Ha MIOCKOCTH.

10. OnucarenwHas cratuctuka. BepostHocts. KomOunaTopuka (10 )
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[TonsiTie o ciy4ailHOM ombITeé W COOBITHH. JloCTOBEpHOE M HEBO3MOXKHOE COOBITHS. CpaBHEHHE
mancoB. [IpumMeps! pemeHns KOMOMHATOPHBIX 33724 epedopoM BapUaHTOB.
11. HUrorosoe noBTopeHue (8 u)
[Tocne moBTOpeHUsI M3y4EHHOTO MaTepHraia MPOBOJAUTCS
WUTOTOBasi KOHTpOJIbHas paboTa Nel4.

7 xmacc Anrebpa (3 4 B Heaenmo, Bcero 102 )

1. MuoxecTBO. DnemeHT MHOkecTBa. [TogmuoxecTBo (3 1)
MHoxecTBO. DneMeHTsl MHOXeCTBA. [lonMHOMXkeCTBO.

2. BeIpaxkeHus1, TOXKIECTBA, ypaBHEHHS (22 1)
YucnoBble BRIPAKEHHUS C IEPEMEHHBIMH. 3apoXKIeHHE anreOpbl B HeApax apupMeTHk. Al-Xope3mH.
[Ipocreiimme nmpeoOpazoBaHus BeIpKEHUN. Y paBHEHUE, KOPEHb yYpaBHeHUs. JIMHEHHOE ypaBHEHHE C
OJIHOM IepeMeHHOH. PelieHne TEKCTOBBIX 3a/1a4 METO/I0M COCTaBJIeHUs ypaBHEHMM. CTaTUCTHUECKHE
XapaKTePUCTHUKH.
OcHOBHas 11eJb — CHUCTEMATH3UPOBATh U O0OOIINTH CBEICHHS O MPEOOPa3OBAHMIX ANTeOpanvdecKux
BBIPQXEHUI U PEIICHUN YpaBHEHUH C OJHON MepeMEHHOM.
KonTpoabubix padboT: 2

3. ®ynkuuu (11 1)
Oynkius, obnacte onpeneneHus GpyHKuu. Berancienne 3nauennit pynkmum mo gopmyne. I'padux
¢bynkun. [Ipsimas nponopuoHanbHOCTh U ee rpaduk. JIuneitHas pyHkuus u ee rpaduk.
OcHOBHasl 1leJIb — O3HAKOMHUTH YYALIUXCS C BaXKHEUIIMMHU (YHKIUOHAJIbHBIMU IOHATHSIMHU U C
rpadukamMu NpsSIMO MPOMOPLUOHANIBHOCTH U TMHEHHON (YHKIIMH 00I1Iero BUa.
KonTponbubix padot: 1

4. Crenens ¢ HaTypanbHbIM Nokazatenem (11 4)
CreneHb ¢ HaTypaJbHBIM IOKa3aTeneM U ee cBoicTBa. OnHouneH. OyHKIMHU Yy = X2, y = X3 U UX
rpaduKu.
OcHOBHasl 11leTb — BBIPA0OTAaTh YMEHHUE BBINOJHATH ACHCTBHS HAJl CTENEHSIMH C HaTypalbHBIMU
IIOKAa3aTeIsIMHU.
KonTponbubix padot: 1

5. Mmnuorowrens! (17 1)
MHuorounen. CrnoxeHue, BBIYUTAHHE U YMHOKEHHE MHOTOWIEHOB. Pa3noxeHue MHOrO4YIeHOB Ha
MHOKHTEIH.
OcHoBHasl 11€7b — BBIPpa00TaTh YMEHHUE BBIMIOJIHATD CI0KEHUE, BHIYUTAHUE, YMHOKEHHNE MHOTOUYJIEHOB
1 Pa3JI0KEHHE MHOTOYJIEHOB HA MHOKUTEIH.
KonTpoabubix padbor: 2

6.DopMyIIbI COKpAIIEHHOT0 YMHOXKeHus (19 u)
@opmyisl (a +b)2 =a2 + 2ab + b2, (a+ b)3 =a3 + 3a2b + 3ab2 + b3, (a+ b) (a2 + ab + b2) = a3 £b3.
Codusmbl, mapanokcel. [IpumeHenue QOpMysl COKpAIIEHHOTO YMHOKEHHUS B IPEoOpa3OBaHMAX
BbIpakeHuil. TpeyronbHuk [Tackans. b. ITackans.
OcHOBHasi 1edb — BBIPA0OTaTh YMEHHE NPUMEHATH (HOPMYJIBl COKPAIIEHHOT'O YMHOXKEHHS B
MpeoOpa30BaHUAX 1EJIbIX BRIPAXKEHUI B MHOTOUJIEHBI U B PA3JI0KEHUH MHOTOUJIEHOB HA MHOYKUTEIIH.
KonTtponbHbix padort: 2

7.Cuctembl TUHEHHBIX ypaBHeHUH (164)
Cucrema ypaBHeHui. Penienne cucrteMsl IByX JIMHEHHBIX YPAaBHEHHMM C IByMsS NEPEMEHHBIMU U €O
reoMeTpuyeckas HHTeprnperanus. M3o0pereHne MeTtoja KOOpPAMHAT, IMO3BOJISIIOIIETO IEPEBOIUTH
reoMeTpruecKkue o0beKThl Ha A3bIK anredpsl. P. Jlexkapt u I1. depma. [Ipumepsl pa3nuyHbIX CUCTEM
KOOpJMHAT Ha IUIOCKOCTH. PeleHre TeKCTOBBIX 3a7jad METOJIOM COCTABJICHUS CUCTEM YpaBHEHUH.
OcHOBHasl 11eJIb — O3HAKOMHUTH yYallUXCs CO CIOCOOOM pEILIeHHs CHCTEM JIMHEHHBIX YpaBHEHUH C
IBYMsI TIEPEMEHHBIMH, BbIpaOOTaTh yYMEHHE pellaTh CHUCTEMbl YpPaBHEHMH M MPUMEHSTh UX MpH
pELIEHNN TEKCTOBBIX 3a/a4.
KonTtponbabix padot: 1

8.IToBTopenue (3 u)
OcHoBHas 1esb. [IoBTOpuTh, 3aKpenuTh U 0000IIUTH OCHOBHBIE 3HAHUS, IOJy4YE€HHBIE B 7 KIlacce.
Konrtponsnsix pador: 1

7 xmacc I'eomerpus (2 4 B Henento, Bcero 68 1)
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1.HauansHbie reomerpudeckue cBeaenus (11 a)
[Ipocreiime reomeTpudeckue (GUIypHl: NpsiMas, TOYKa, OTPE3OK, Jyd, yrou. OT 3emieMepus K
reomerpuu. [lonsitue paBencTBa reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIIIOB. M3MepeHue
OTPE3KOB, JUIMHA oTpe3ka. Mi3mepenue yrios, rpagycHast Mmepa yria. CMeKHbIE U BEPTUKAJIBHBIE YTJIbL,
ux cBoicCTBA. llepnenauKyIsapHbIE NpsIMbIE.
OcHoOBHas 11€JIb — CUCTEMATHU3UPOBATh 3HAHUS YUAILIUXCSA O MPOCTEUIIINX T€OMETPUIECKUX PHUTypax U
UX CBOWCTBAaX; BBECTH MOHATHE PAaBEHCTBA PUTYP.
KonTponbubIx padot: 1

2. Tpeyronpauku (18 1)
Tpeyronbuuk. Ilpu3Haku paBeHCTBa TpeyroiabHUKoB. Ilepnenmukymsp k mpsmoi. CodusMsl,
napagokchl. Meananbl, OMCCEKTPUCHI U BBICOTHI TPEYToIbHUKA. PaBHOOGAPEHHBIN TPEYroJbHHUK U €ro
CBOMCTBA. 3a/Jlaud Ha MOCTPOCHHE C TMOMOIIbI0 LMPKYJIs U JUHEHKkH. Apxumen. Iloctpoenue c
IIOMOILBIO IUPKYJIA U TMHEHKU. Tpuceknus yria.
OcHoBHasi 1eJdb — BBECTH IOHSATHE TEOPEMbI; BBHIPAOOTaThb YMEHHE JI0Ka3blBaTh PABEHCTBO
TPEYrOJIbHUKOB C TIOMOIIIbIO N3YYEHHBIX [IPU3HAKOB; BBECTH HOBBIN KJlacc 3aJady — Ha MOCTPOEHHUE C
MIOMOILBIO HUPKYJIS U TUHEUKH.
KonTponbubix padot: 1

3.ITapamtensHbie psimbie (13 9)
[Ipu3Haky napamieIbHOCTU MNPSAMBIX. AKCHOMa NapamienbHbIX npsMmbix. «Hauanma» Esknmpa. JI.
Oiinep. H. U. JIobauesckuii. ctopus nsatoro nocrynara. CBONCTBa MapaiiedbHbIX MPSMBIX.
OcHOBHasl 11€JIb — BBECTU OJIHO W3 Ba)KHEWUIIMX MOHSTUN — IMOHSATHE MapajlyIeNIbHbIX MPSAMBIX; JaTh
MepBoe MpejicTaBieHHe 00 aKCMOMax M aKCMOMAaTHYeCKOM METOJIeé B T€OMETPUHU; BBECTH aKCHOMY
MapajuIeIbHbIX IPSIMBbIX.
KonTtponbHbIX padoT: 1

4.COoOTHOIIIEHHS MEX]Ty CTOPOHAMH U yTJIaMu TpeyroibHuka (19 1)
Cymma yrnoB TtpeyronpHuka.  COOTHOUIEHME MEXIY CTOPOHAMHM U yIVIaMM TPEYroJIbHUKA.
HepasenctBo TpeyrosnbHuka. [IpsiMoyrosnbHble TPEyroJbHUKH, UX CBOMCTBA U NMPU3HAKH PaBEHCTBA.
Paccrossane ot Toukm 10 mpsaAMoi. PaccrosHue Mmexay napauienpHeIMH npsAmbIMU. [locTpoeHue
TPEYroJbHUKA MO TPEM DJIEMEHTAM.
OcHOBHasl L1€JIb — PacCMOTPETh HOBBIE MHTEPECHBIE U BaJKHBIE CBONCTBA TPEYTOJIBHUKOB.
KonTpoabubix padboT: 2

5.IToBTopenue. Pemenue 3amay (749)
OcHoBHas 1enb. [IoBTOpUTh, 3aKpenuTh U 0000IIUTH OCHOBHBIE 3HAHUS, IOJyYEHHBIE B 7 KIlacce.

8 ximacc AnrebOpa (3 4 B Henenro, Bcero 102 u)

1. Pantnonaneueie 1podu (23 )

PanmonaneHass apo6b.  OCHOBHOE CBOMCTBO JIpoOHM,  cokpauieHue apoOel. ToxkIecTBeHHbIE
_k

npeoOpa3oBaHus PaAlMOHATBHBIX BBIpAXEHUN. DYHKITUSA YT u ee rpaduk.
OcHoBHas 11e]Tb — BBIPA00TATh YMEHHE BBITIOJIHATH TOXK/IECTBEHHBIE MPEOOPA30BaHUS PAIMOHATBHBIX
BBIPAKCHUM.
Tak kak JAEUCTBUS C pallMOHATBHBIMH JPOOSIMU CYIIECTBEHHBIM 00pa3oM OMUPAIOTCS HA JNEUCTBUS C
MHOTOYJIEHAMH, TO B Hadalie TeMbl HEOOXOAMMO TMOBTOPUTH C YYAIIUMUCS MpPeoOpa3oBaHUS IEIbIX
BBIPQ)KCHU.
KonTtponbHbix padort: 2

2. Ksanparuslie kopHu (19 )
[TonsiTre 00 UppaloHaIbHBIX YKcIaX. HeIoCTaTOYHOCTh pallMOHATBHBIX YUCEI ISl TEOMETPUUECKUX
W3MEPEeHHH, UpparuoHaibHble uncia. OOmme CBeICHHS O JEHCTBUTENBHBIX uuciax. KBaapaTHbIi
KopeHb. [loHSATHE O HaxXOXICHWHM MPHUOIMKEHHOTO 3HAYCHHUs KBaapaTHOro KopHs. CBolicTBa
KBaJpaTHBIX KopHeh. [IpeoOpa3zoBaHusi BBIpaXCHHUH, COAEP)KAIIUX KBaapaTHble KOpHU. DyHKIHsS

r

6=+4 , €¢ CBOICTBA U rpaduk.

OcHoBHasl 11eJ1b — CUCTEMaTU3HPOBaTh CBEACHUS O PAllMOHAJIbHBIX YHCIAX U JaTh MpeACTaBIeHHE 00
UPPAaIMOHATIFHBIX YHCIIAaX, PACIIMPUB TEM CAMBIM MOHITHE O YHUCIIC; BHIPAOOTATh YMEHUE BBITIOTHSITH
peoOpa30BaHUs BEIPAKEHUH, COAepKAIIUX KBAJAPAaTHBIE KOPHH.
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KonTtponbHbIX padoT: 2

3.KBagpatHsie ypaBHeHus (22 )
KBanpatHoe ypaBHeHue. Popmyna KOpHEH KBaJApaTHOIO YpaBHEHUsA. PelleHne panuoHalIbHbBIX
ypaBHeHui. Pemenue 3amad, NpUBOAAIIMX K KBAJApPaTHBIM YPaBHEHMSIM U IIPOCTEUIINM
palMOHAIbHBIM YPaBHEHUSIM.
OcHoBHasi 1enb — BbpIpadOTaTh YMEHHs peulaTh KBaJpaTHbIE YpaBHEHUS U IpocTeiine
palOHAaIbHBIC YPABHEHUS U IPUMEHATD X K PELICHUIO 3a1a4.
KoHnTpoabHbIX padboT: 2

4. HepapeHncTBa (22 u)
UYucnoBble HEPABEHCTBA U UX CBOMCTBA. [IoueHHOE CIIOKEHNE M YMHOXKXEHHUE YMCIIOBBIX HEPAaBEHCTB.
[TorpemHoCcTh ¥ TOUYHOCTH MpUONMKEHUs. JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHC-
TEMBI.
OcHOBHasi  1eJIb — O3HAKOMHUTb Y4YalIUXCid C INPUMEHEHHUE: HEPAaBEHCTB I OLIEHKU 3HA4YEHUN
BBIpQ)XEHUI, BbIpaOOTaTh yMEHHUE pelllaTh JUHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW U HX
CUCTEMBI.
KoHTposbHBIX paboT: 2

5. CreneHb ¢ LENbIM NOKa3aTeneM. DneMeHThbl cTaTUCTUKU (11 u)
CreneHb ¢ LeNbIM MOKazaTeleM U ee cBoiicTBa. CtanaapTHbIM BUJ uMcia. HadanbHble cBeneHust 00
OpraHM3allK CTATUCTUUECKUX HCCIEA0BAHUM.
OcHOBHas 11edb — BBIPAOOTaTh YMEHHE IPUMEHSTHh CBOMCTB, CTENEHH C LEJIbIM I10Ka3aTeleM B
BBIUMCIICHUSIX H TpeoOpa3oBaHUsAX CcPOpMHUpOBaTH HadalbHBIE NPEACTABICHUS O cOope U
IPYNIMPOBKE CTATUCTUUYECKUX TAHHBIX, UX HAIVISIAHON MHTEPIPETALUU.
KonTponbubix padot: 1

6. [ToBTOpenue (5 1)
KonTponbubix padota 1

8 kmacc ['eomerpus (2 4 B Heemto, Bcero 68 u)

1.YetpipexyronpHuku (14 u)
MHOroyroiapHHK, BBITYKJIBI MHOTOYTOJIBHUK, YETHIPEXYroJabHUK. [lapannenorpammM, ero cBoiictsa u
npusHaku. Tpaneuus. @anec. [IpsmoyronasHuk, pomM0, KBajpar, ux cBoiictBa. OceBasi U IIEHTpaIbHAs
CUMMETPHUH. 30JI0TOE CEUYECHHUE.
OcHOBHasl 1lelb — M3yYUTh HaumOOJee Ba)KHbIE BUIbl YETHIPEXYTOJBHUKOB — Mapajulesorpamm,
NPSMOYTOJIBHUK, pOMO, KBajpaT, Tpareuuio; 1aTh MpejacTaBieHne o (Gurypax, o6aaaonmx oceBon
W HEHTPAITBbHON CUMMETPHEN.
KonTtponbHbIx pador: 1

2.Ilnomanp (15 9)
[TonsTre muomanym MHOroyrojapHuka. [lnomany npsmMoyronbHuKa, napajuiesorpaMmma, TpeyroJbHHKa,
tpaneuuu. Teopema [Iudaropa. Iludarop u ero mxona.
OcHOBHas 11€7Ib — PaACIIUPUTh U YIIyOUTh MOJNydYeHHbIE B 5—6 Kiaccax MpeiCTaBlIeHUs ydaluxcs
00 M3MEpPEeHMHM U BBIYHCIEHUU IUIOMIAJei; BBIBECTH (OpMysbl IUIOIMIAAed NpsSMOYrojbHHUKA, Ia-
paienorpaMmma, TPEyroJlbHHMKA, Tpaleluuy; JoKa3aThb OJHY W3 IJIABHBIX TEOPEM TI'€OMETPUH —
teopemy [Iudaropa.
Kontponbhbix pador: 1

3.ITopoGHbIe TpeyronpaukH (20 1)
[TonoGuble TpeyronpHukd. IlpusHaku momobus TpeyronbHUKOB. IlpuMeHenue momobus K
JI0Ka3aTeNIbCTBY TEOpeM U pemnieHuto 3anad. CHHYC, KOCMHYC W TaHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OcHoOBHasl 1Ielb — BBECTU IOHATHE MOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPHU3HAKU TMOA00US
TPEYrOJbHUKOB M MX IPUMEHEHMS; CHENaTh MEpPBbIi IIar B OCBOEHUH  YYaIIMMMCS
TPUTOHOMETPUUYECKOT O ammapara reOMETPUH.
KonTtponbHbIx padot: 2

4.0xpyxHOCTB (17 )
B3aumHoe pacnosokeHue npsiMOl M OKpyXHOCTH. KacarenbHas K OKpPYKHOCTH, €€ CBOWCTBO U
npusHak. [{eHTpanbHble ¥ BIHCaHHBIE YTIIbl. YeThlpe 3aMeuatesibHble TOUKU TPEyrojbHuKa. JI. Dimep.
BrnincanHas u onrcaHHas OKpYKHOCTH.
KonTtponbabix padot: 1
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5.IToBropenue. Pemenue 3anau (2 1)

OcHoBHas 1enb. [ToBTOpuTh, 3aKpenuTh U 000OIUTH OCHOBHBIEC 3HAHUS, MTOJyYSHHbIE B § KJlacce.
9 kmacc Anrebpa (3 4 B Heaenmto, Bcero 102 )

1. Ksanmparuunas ¢pynkuus (22 9)
Oynkiusa. CoiictBa ¢yHkiui. KBagpartHelii TpexuneH. PazioxkeHue KBagpaTHOTO TpexwieHa Ha
MHOxuTenn. OyHkmus y = ax2 + bx + ¢, ee cBoiictBa u rpaduk. CreneHHas QyHKIIHS.
OcHoBHasi  1leNib — PACHIMPUTh CBEJCHUS O CBOMCTBaX (YHKIIMI, O3HAKOMUTH Y4YalIUXCAd CO
CBOWCTBaMH U TpapUKOM KBAJPAaTHUHON ()YHKIIUH.
KoHTposnbHBIX paboT: 2

2.YpaBHEHUS U HEPABEHCTBA C OJTHON nepeMeHHoM (14 1)
Llenbie ypaBHeHus. Vcropusi Bompoca 0 HaXOXKACHUU (HOpMyJ KOpHEH anreOpanyecKux ypaBHEHHH,
HEpa3penmMoCTh B paJuKallax ypaBHEHHH cTereHH, Oosbiiel yeTeipex. H. Tapranes, k. Kapnano,
H. X. AGenp, 3. I'anya. [IpoOGHbIe panmoHanbHbIe YpaBHeHHs. HepaBeHCTBa BTOPOU CTEIIEHH C OJTHOM
nepeMeHHON. MeTo1 MHTEPBAJIOB.
OcHOBHasl 1elNb — CHCTEMaTU3UpPOBaTb U OOOOIIMTH CBEACHHUS O PEIIEHUU LEIbIX U JAPOOHBIX
paloHaIbHBIX YPaBHEHUI C OJHOM MEpPEeMEHHOH, chopMUpOBATh YMEHHE pelllaTh HEPABEHCTBA BUAA
ax2 +bx+c¢>0wummax2 +bx +c¢<0,rmea#0.
KonTtponbHbIX padoT: 1

3.YpaBHeHus u HEPaBEHCTBA c JIBYMS IIEPEMEHHBIMU (17 q)
YpaBHeHHe ¢ AByMs MepeMeHHbIMU U ero rpaduk. CuctemMbl ypaBHEHUN BTOpOi creneHu. Pemenue
3a/1a4 ¢ MOMOIIBIO CUCTEM YpPaBHEHHMM BTOpOM creneHu. HepaBeHCTBa ¢ JByMs IEPEMEHHBIMH M UX
CUCTEMBI.
OcHoBHasi 1eNb — BBIPA0OTaTh YMEHHUE pemaTh MPOCTEUIINE CHCTEMBI, COJIEpKalllue ypaBHEHUE
BTOPOM CTENEHW C ABYMS IMEPEMEHHBIMU, U TEKCTOBBIC 33Ja4d C MOMOLIBIO COCTaBIICHUSI TaKUX
CHCTEM.
KonTtponbHbIxX pador: 1

4. Apudmernueckast U reoMmeTpuueckas nporpeccuu (15 4)
Yucnosele mocnenoBareabHocTH. 3anava Jleonapao ITuzanckoro (PuboHayum) O KpojiMKax, 4ucIia
®ubonauun. Apudmerndyeckas U reoMmerpuueckas nporpeccuud. @opMylibl I-TO Wi€HA U CYMMBbI
NEepBbIX N WIEHOB IMporpeccuu. 3ajada o I[axMaTHOW jgocke. beckoHeuHo yObIBaromas
reoMeTpuyecKas mporpeccusi.
OcHOBHast 1enb — JaTh HOHATHSA 00 apu(pMETHYECKOH M TeOMEeTpUYECKON MpOorpeccusx Kak
YHCIJIOBBIX MOCIIEI0BATEIBHOCTSIX 0COO0T0 BHIA.
KonTtponbHbIx padot: 2

5.OnemMeHThl KOMOMHATOPUKH U Teopuu BeposiTHocTel (13 u)
KomOunatopHoe mnpaBwiio ymHokeHHs. [lepecTaHOBKHM, pa3MerieHusi, coderaHus. OTHOCHUTENbHas
4acTOTa W BEPOATHOCTH CIIy4ailHOTO coObITHs. VCTOKM Teopum BEpPOSITHOCTEH: CTPaxoBOe€ JEIO,
azaptHblie urpsl. I1. ®epma, S. bepnymm. A. H. Koamoropos.
OcHoBHasl 11eJIb — 03HAKOMHUTh YYaIIUXCS C MOHATUSMHU MEPECTAHOBKH, pa3MEILEHUs, COUeTaHUs U
COOTBETCTBYIOLIMMHU (HhOpMYJIaMH JUIs MIOJICUETa UX YUCIIA; BBECTH MOHATHUS OTHOCUTEIHHON YaCTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.
Kontponbhbix pador: 1

6. IToBTopenue (utorosoe) (19 u)
OcHoBHas 1enb. [ToBTOpuTh, 3aKpenuTh U 0000IINTH OCHOBHBIE 3HAHUS, MTOJTyYeHHbIE B 9 Kitacce.
KonTtponbsHbIX pador: 2

9 knacc ['eomerpust (2 4 B Hezemto, Bcero 68 u)

1. Bexktopsl. Metoa koopauHat (18 )
ITonsatue Bexkropa. PaBeHcTBO BeKTOpOB. Ci10’k€HNE U BBIYUTAHHE BEKTOPOB. ¥ MHOXKEHUE BEKTOpa Ha
yucno. PasznoxeHnne BeKTopa Mo AByM HEKOJUTMHEapHbIM BekTOopaMm. Koopaunatel BekTopa. [IpocTeii-
1IMe 33J1a4d B KOOPAWHATAX. Y paBHEHUS OKPYKHOCTH U IIpsiMoii. [IpuMeHeHne BEKTOpOB U KOOpAUHAT
IIPU PELICHNUH 3a/1a4.
OcHOBHasl Lielb — HAy4uTh YyYalllUuXCsl BBIIOJIHATH ACUCTBUS HaJ BEKTOpPaMM KaK HAlpaBICHHBIMU
OTpEe3KaMM, YTO BaXXKHO JUIsI NPUMEHEHUS BEKTOPOB B (DH3HMKE; MO3HAKOMUTH C HCIOJIb30BAHUEM
BEKTOPOB U METOJa KOOPAUHAT IIPU PELLIEHUU T'€OMETPUUECKHUX 3a]1a4.
KonTtponbabix padot: 1
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2. COOTHOILICHUS MEXIYy CTOPOHAMU M YyIJlaMu TpeyrosibHuka. CKalsipHOE MPOU3BEICHHE
BeKTOpOB (11 u)
CuHyc, KOCHHYC M TaHTeHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PelieHue TpeyrojibHUKOB.
CkansipHO€ MpOU3BE/ICHUE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUYECKUX 3a/1auax.
OcHOoBHasl LleJIb — pa3BUTh YMEHHE Yy4YalIUXCAd MPUMEHSTh TPUTOHOMETPUYECKUH amnmapar Mnpu
peIIeHUU TEOMETPUUYECKUX 3a/1aY.
KonTtponbabIx padoT: 1

3. JlnmHa OKpYKHOCTH U Iuiomiaapb kpyra (12 u)
[IpaBuiibHbIE MHOTOYTOJBHUKUA. OKpPY)KHOCTH, ONHMCAHHAs OKOJO MPAaBUILHOTO MHOTOYTOJIbHHKA U
BIKcaHHas B Hero. [locTpoeHue npaBUIbHBIX MHOTOYTOJIBHUKOB. [{nnHa okpyxHOCTH. McTopus uncia
n. IInomwane kpyra. KBagparypa kpyra.
OcHoBHasl 11eJIb — PaCIIUPUTh 3HAHUE YUYAIIUXCS O MHOTOYTOJIbHUKAX; pACCMOTPETh MOHSTUS JAJTUHBI
OKPY>KHOCTH ¥ ILIOMIAAH Kpyra U ()OPMYIIBI ISl X BBIYMCIICHHUS.
KonTtponbhbIx padoT: 1

4. Ipmwxenust (7 1)
OtoOpaxkenue miockoctu Ha cebsa. Ilonstue aBmwkenus. OceBas W IEHTpPalIbHAasT CHUMMETPHH.
[TapannensHbiii nepenoc. [ToBopot. HanoxxeHnus u 1BUKEHUS.
OcHoBHas 11eb — MMO3HAKOMUTH YYalllUXCsl C OHITHE: JBUKEHHS U €r0 CBOMCTBAMHU, C OCHOBHBIMHU
BUJaMU JBH>KEHUH, CO B3AUMOOTHOIIEHUSIMU HAJIO)KEHUWA U IBUKEHUM.
KonTtponbHbIX padoT: 1

5. HauaneHble cBeneHus U3 crepeomerpun (8 1)
[Ipenmer crepeomerpun. ['eomerpuueckue Tena W IMOBEPXHOCTHM MHOTOTpaHHUKU: TMPU3MA,
napajuiefienunes, nupamuaa, (GOpMyJbl Ui BBIYHCICHUS WX O0BbeMOB. Tella W IMOBEPXHOCTH
BpallleHUs: IWINHIP, KOHYC, chepa, map, GopMysbl A BIYUCICHUS UX MIIOMAACH MOBEPXHOCTEN U
00BeMOB. Y IBOCHHE KyOa.
OcHoBHas 1enb — JaTh HayalbHOE MPEACTABICHHE O TelaX M IMOBEPXHOCTAX B IMPOCTPAHCTBE;
MMO3HAKOMUTH yYaIIUXCsl C OCHOB HOBBIMH (hOpMYyJIaMu JJIsi BBIYUCICHUS TIIOMIAEH TTOBEPXHOCTEN U
00BEMOB Tel.

6. 006 akcuomax rianuMeTpuu (2 4)
becena 06 akcroMmax reoMeTpuu.
OcHoBHas 1enb — JaTh OoJjiee TIIYOOKO€ TPENCTaBICHWE O CHUCTEME AaKCHUOM IUIAaHUMETPUH U
aKCMOMAaTUYECKOM METOJE.

7. IloBropenwne. Pemenne 3agaq (10 u)
OcHoBHas 11e71b. [IoBTOpUTE, 3aKpenUTh U 000OIUTH OCHOBHBIEC 3HAHUS 32 OCHOBHYIO IIIKOTY.
KonTponbubix padot: 1

[Ipu HeoOXxoauMOCTH B TE€YEHHE Y4E€OHOro Tofa Y4YUTENIb MOKET BHOCHUTH B MpPOTrpamMmy
KOPPEKTUBBI: U3MEHATH I10CIEA0BATEIILHOCTh YPOKOB BHYTPU TEMBI, IIEPEHOCUTH CPOKU KOHTPOJIBHBIX
paboT u 1p., uMes Ha 3TO 0ObEKTUBHBIE TPUYUHBI.

3. TemaTH4ueckoe MJIAHNPOBAHUE
C YKa3aHHEeM KOJHMYeCTBa YacOB, OTBOAMMBIX Ha OCBOCHHE KaXI0H TEMbI

Ne Tema ypoka Konunuectso
n/n 4acoB
S kaace

1 HarypanbHble uncna 12

2 CrnosxeHue ¥ BBIYUTaHHE HATypaJIbHbIX YHCell 20

3 YMHOKEHHUE U I€JIEHNE HATypaJIbHBIX YHCEI 25

4 [Tnomanu 1 00BEEMBI 13

5) OOBIKHOBEHHEBIE IPOOH 22

6 Hecstuunsie npodu. CriokKeHUE M BRIUUTAHUE TECATUYHBIX IpOoOei 15

7 YMHOXEHUE U JCJIICHUE IECATUYHBIX Tpo0ei 28

8 WMHCTpyMEHTHI AJ1s1 BBIUMCIEHUN U U3MEPEHUI 18
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9 OnucarenpHas cratuctuka. Beposrnocts. KomOnHaropuka. 10
10 IToBTOpEeHMe 6
11 KoHTtposibHas pabota 3a roj 1
Bcero 3a roa 170 u
6 Ki1acc
1 JlemuMocTh uncen 20
2 Cro’xeHue ¥ BBIYUTaHUE Jpo0Oel ¢ pa3sHbIMU 3HAMEHATEJIIMU 20
3 YMHOKEHHUE U JIeJIeHne OOBIKHOBEHHBIX APOOCH 30
4 OTHoOLIEHNUS U IPONOPLIMH 18
5 [TonoxurenbHbIe U OTpHLIATENIbHBIE Ynciaa. [losBneHne oTpunaTenbHblx uncen | 13
U HYJISL
6 CrnoxeHue ¥ BBIYUTaHHE NOJOXKHUTEIbHBIX U OTPULIATEIbHBIX YHCEI 11
7 YMHOXEHHE U JIeJIeHUE MOJIOKUTEIbHBIX U OTPUIATEIbHBIX YHCEI 12
8 Pemenue ypaBHeHuit 15
9 KoopauHaatel Ha TUIOCKOCTH 13
10 OnucarenpHas ctatuctuka. BepostHocts. KomOunaTopuka 10
11 IToBTOpEHME 7
12 KonTponbHast pabota 3a roa 1
Bcero 3a roa 170 4
7 Kaacc
Auiredpa
1 MHoxecTBO. D1eMeHT MHOXKecTBa. [ToIMHOXKeCTBO 3
2 BolpakeHusi, TOXAeCTBa, ypaBHEHUS 22
3 DYHKIHIH 11
4 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 11
5 MHorouseHsl 17
6 DopMyJIIbl COKPAILIEHHOTO YMHOKEHUS 19
7 CucreMbl TUHEHHBIX YpaBHEHUN 16
8 IToBTOpEHME 2
9 KonTponbHas pabota 3a roj 1
Bcero 3a roa 102 4
I'eomeTpus
1 HauansHble reomMeTpryecKue CBEAeHUs 11
2 TpeyronbHUKN 18
3 [TapannensHbie psMbIe 13
4 CoOTHOIIEHUsI MEXKY CTOPOHAMHU U YTIIaMH TPEYToJbHUKA 19
5 [TorTOpenwue. Pemenwne 3amau 6
6 KonrtposnbHas paboTa 3a ron 1
Bcero 3a roa 68 4
8 ki1ace
Auredpa
1 ParnmonanmsHbIe TpoOH 23
2 KBazpaTHble KOpHU 19
3 KBanpatHble ypaBHEHUS 22
4 Hepasencrsa 22
5 CreneHp ¢ 1eTbIM MIOKa3aTeneM. DJIeMEHThl CTATUCTUKU 11
6 [TorTOpenue. Pemienne 3amad 4
KonrtposnbHas pabota 3a ron 1
Bcero 3a roa 102 4
I'eomeTpus
1 YeThIpeXxyroJbHUKU 14
2 [Tnomans 15
3 [TonoGHBIE TPEYTOILHUKH 20
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4 OKpYXHOCTH 17
5) IToBTOpEeHune 1
6 KoHTtposibHas pabota 3a roj 1
Bcero 3a roa 68 u
9 kJaace
Auredpa
1 KBanpatnunas QyHKIus 22
2 VYpaBHEHUS U HEPABEHCTBA C OJHON IMEPEMEHHON 14
3 YpaBHEHMsI U HEPABEHCTBA C IBYMs ICPEMEHHBIMU U UX CUCTEMBI 17
4 Apudmerrdeckas 1 TeOMETPUIECKask TPOTPECCUU 15
S) DeMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTH 13
6 IToBTOpEHME 19
7 KoHTtposibHas pabota 3a roj 2
Bcero 3a roa 102 4
I'eomeTpusn
1 Bekrtopsr 8
2 Metoa KoopaArHAT 10
3 CooTHo1IeHNs MEX 1y CTOPOHAMU U YIilaMu TpeyroibHuka. CKaasipHoe 11
MIPOU3BE/IEHNE BEKTOPOB
4 JlnHa OKpY>KHOCTH M IJIOMAAb KpyTa 12
5) JBr>xeHus 7
6 HauanpHble cBeICHUS U3 CTEPEOMETPUH 8
7 006 akcroMax IJIaHUMETPUU 2
8 IToBTOopenue. Pemenue 3amay 9
9 KonTponbHas pabota 3a roj 1
Bcero 3a roa 68 u
Bcero 3a yueOHbIN npeaMer 850 4
IIpunoxenune
KonTtposabHbie padoTsl 32 rojg
(demoBepcus)
5 kiace
1 BapuaHT.

1. Bemonnute neiicteus: (27,76 — 4,72) : 6,4+ 5,2 - 0,4.
2. Pemure ypasnenue: 7,3y — 3,5y =20,9
3. CobctBenHass ckopocth karepa 10,3 xm/u. Kakoit myTe mnpoiiger karep 3a 3 4 NpOTUB
TEYEHMsI PEKH, €CIM CKOPOCTh TeueHUs peku 1,7 km/4.
4. B wmarazune 240 xr ¢pykroB. 3a neHp npoxamu 65 % ¢pykToB. CKOIBKO KHIOTPaMMOB
bpykTOB OCTanoch?
5. Iloctpoiite yron AOB, paBubii 145°. [IpoBenute BHyTpu yrna ayd OC. U3meppTe yrou
COA, Bprunciure yron BOC.

2 BapuaHT.
1. Bemonaute nevicteus: (21,06 +3,78) : 5,4 —3,8-0,7.
2. Pemure ypaBHenue: 3,2x +0,4x =27
3. Temmoxon men mo TedeHuro peku 4 4. Onpenenure MyTh, KOTOPBIM IPOWUIET TEIIOXOJ, E€CIIH
ero coOCTBEHHast CKOpOCThb 15,7 KM/4, a CKOpOCTh TedeHus peku 1,6 km/u.
4. B nucrepne 850 n momoka. 48% Monoka pasznuid B OuAoHbl. CKOJBKO JIMTPOB MOJIOKA
OCTaJIOCh B IUCTEpHE?
5. Iloctpoiite yronm MNK, paBubiii 135°. IlpoBenure BHyTpu yriaa iyd NP. Usmepere yron
MNP, Boruuciure yron KNP.

6 xkaacc

Bapuanr 1
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8—4,2:(2£—lij
1. Halinute 3HaY€HHUE BBIPAKCHUS: 14 21)

2. B Tpex nexax ¢adbpuxu padortaror 480 yenoBek. Uncnao mojaei, paboTalOmMMUX BO BTOPOM IIEXeE,
cocTaBisieT 36 % wumcna JIOACH MEpBOTO IieXa, a YMCIO JIIOJeH, padoTalolmMX B TPETbEM IIEXe,

2

cocTapisieT 3 uucia Jiojeil Broporo nexa. CKOIbKO YeloBeK paboTaeT B KAKIOM U3 OTHX [EXOB?

3 8
12+—y=—y+0,78
0’ "15” _

3. Pemire ypaBHEHHME: 1
2z : 31 =x:35
4. HaliuTe HEM3BECTHBIN YJIEH MPOTOPIIMHU: .
4
5. Haiture uncio a, ecnu ot a paBub 40 % ot 80.
Bapuanr 2
30-231: 51—4£j
20 35

1. Halinute 3Hau€HHUE BBIPAKCHUS: .
2. B tpex cocynax 32 n MammHHOTrO Maciia. Macca Macia BTOporo cocyaa cocrasiser 35 % mMacchbl
5

Maclia TIEpBOro cOCy/Ia, @ Macca Macyla TPETHETO COCyla COCTABIAET / MaccChl Maciia BTOPOro COCY/Ia.
CKONBKO JINTPOB Macja B Kaxa0M cocyze?

ix—0,59:£x—1,24
21 _

3. Pemute ypaBHenue: 14
y:84= 11 6 §
4. Haiinute HEU3BECTHBIN YJIEH MPOTIOPIUU: 8 4.
3

5. Haiigure umcio m, ecian 60 % or m pasuel ! or 42,

7 knace
Bapuanr 1
1. YnpocTute BelpaxeHue
(a-4)2-2a-(3a-4)
2. Pemmure ypaBHEHUE

X—6 X

4 3

3. Pemmre cuctemy ypaBHEHUI
2x+3y =10
{x —-2e=-9

4. B paBHOOEIpEeHHOM TpPEyroJbHHUKE OOKOBas CTOpOHA B JBa pa3a Ooibie ocHoBaHUsS. Haiaure
CTOPOHBI TPEYTOJIBHUKA, €CIIU €r0 NEpUMETP paBeH 60 cM.
6. Jlonka MOET MPOIIBITh PACCTOSIHUE MEXY ABYMs CEJIEHUSMHU, CTOSIIMMU Ha Oepery peku, 3a 4
Y. IO TEYEHHIO peKHu U 3a 8 4. mpoTtuB TeueHHs. CKOpocTh TeueHHs peku 2 km/4. Haiiaure
COOCTBEHHYIO CKOPOCTH JIOJKU U PACCTOSHUE MEXTY CEJICHUSIMHU.
Bapuanr 2
1. YnpocTute BelpaxeHue:
(a-c) - (atc) —c-(3a-c)
2. Pemure ypaBHEHHE
5(2+1,5x) - 0,5x =24
3. Pemute cucremy ypaBHEHUN

X+y=6
5x—-2y =9
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4. B paBHOOenpeHHOM TpeyrojabHUKE OOKOBas CTOpoHa Ha 3 ¢cM Ooubiie ocHOBaHus. Haiimure
CTOPOHBI TPEYTOJIbHUKA, €CIIH €r0 IEpUMETp paBeH 54 cM.
5. OMH aBTOMAT YIAaKOBBIBAE€T B MUHYTY Ha 2 Ma4Ku Ne4YeHbs OoJbiie, 4eM BTOpoi. [1epBriit aBTOMAT
paboran 10 muH., a BTopoii — 20 muH. Bcero 3a 310 Bpems Obuto ymakoBaHo 320 mauex HeueHbs.
CKOJIbKO MaueKk B MUHYTY YIIaKOBBIBAET KaX/Iblil aBTOMAT?

8 kiacce
Bapuanr 1
1°. Pemute ypaBHenue: 36x2 —6x —2 =0.
2°. Pemmte HepaBeHCTBO: 2X — 3(x +4) < x — 12.

3°. BBbIONHUTE ACHCTBUS; V3 (‘/§ - \/E) +2 V18

4°. Yron ABC Bnucan B okpyxHocTb. Haiinure rpanycuyro mepy yriaa ABC,
€CJIM COOTBETCTBYIOIIUM €My IIEHTpaIbHbIN YTroJ paBeH 88°.
5. CtopoHbI TpeyrojibHUKA paBHBI 4cM, 6¢M, 7cM. Haliiute cCTOpOHBI 1OJ00HOTO

eMy TpeyrojbHHKa, IEPUMETP KOTOPOTO paBeH 85¢cM

6. Karep mpomi€n 27 KM Mo TEUSHUIO peKu U 42 KM MIPOTUB TEUCHUS, 3aTPATUB Ha
MyTh [0 TEYCHHIO Ha 14 MEeHbIIIe, YeM Ha MyTh NPoTUB TedeHus. Kakosa
CKOpOCTh KaTepa IMPOTUB TEUSHHSI, €CITU CKOPOCTh TEYCHHUS PEKH paBHA 3KM/4.

BapuanT 2

1°. Pemmre ypaBHenue: 42x2+5x—2=0.

2°. Pemmre HepaBeHcTBO: 10X — 3(4 — 2X) > 16 +20x.

3°. Bemonuute geiicteus; V5 (V10 +V5) - 448

4°. Toukun A, B, C nexat Ha okpyxHOCTH ¢ neHTpom O. Haitaute rpagycHyto
mepy yrina AOC, eciu yrosn ABC pasen 110°.

5. OcHoBaHusi paBHOOOKOH Tpanenun paBHbl 10cM u 26cM, BBICOTA paBHA
15cm. Haiigute 60KOBYIO CTOPOHY TpAaINeLuy.

6. MoTopHas J0/1Ka Npomuia 5 KM [0 TEUEHUIO PeKU U 6 KM MPOTUB TEUEHUS,
3aTpaTHB Ha BECh ITyTh 14. YeM Ha MyTh NPOTUB Te4eHUsA. CKOPOCTh TEUEHUS
peku paBHa 3km/4. Haiiaure ckopoCTh JIOJIKU MO TEYEHHUIO.

9 kaace
Bapuanr 1
1. Yopoctute Boipakenue:  ((at+2)/(a-2) - a/(a+2))(a-2)/(3a+2)
2. Pemute cucremy ypaBHEHHUI:

{ Xy=16
X—-y=6
3. Pemure HepaBencTBOo: a) Sx - 1,5(2x +3)<4x+ 1,5 0)2x2 - x—62>0

4. Tloctpoiite rpadux ¢yHKIUU y = x2 — 4. VYKaxuTe, NpU KaKUX 3HAUCHUSAX X (QyHKIUA
MPUHUMAET TIOJOKHUTEIbHBIC 3HAYCHUS?
5. Cropona pomba 30 cM, a octpeiii yron paBen 60°. Beicora pom0Oa, omyiieHHas W3 BEPIIUHBI
TYIOrO yIJia, JIEUT CTOPOHY Ha JBa OTpe3Ka. KakoBBI IJIMHBI 3TUX OTPE3KOB?
6. bpuraga nomkHa Obuta M3roToBUTH 40 neTaneil K omnpeneneHHOMY CpOKy. M3rotomisiss B 4ac
Ha 8 gneraneil OoibIle 3alUTAHMPOBAHHOTO, Opurazga yxe 3a 2 yaca J0 CpoKa TEePEeBBITOTHUIA
wiad Ha &8 nmeraneil. CKONBKO neTanedl B yac MOJKHA Oblla M3TOTOBHUTH OpuTrajga mo rmiaHy?
7. Pemute ypaBHeHme: X3 - 6x2 - 4x +24=0

Bapuant 2
1. Yopoctute BbIpa’keHUE: ((x £3)/(x-3) - x/(x+3)) : (x+1)/(x +3)
2. Pemute cucremy ypaBHEHUI:

{ X-y=2
Xy=15
3. Pemure HepaBeHcTBO: a)2x —4,5 > 6x — 0,5(4x — 3) 0) x2 + 7x - 18<0
4. lloctpoiite rpapuk ¢yakmuu: y = - x2 +1. YkaxuTe , OpU KaKUX 3HAUYECHUSAX X (DyHKIUA

IMPUHUMACT OTPULATCIIBHBIC 3HAYCHMA?
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5. B tpeyronbauke ABC croponst AB u BC paBHbl, a BHemHHil yroia npu BepummHe C paBeH
123 °. Haligute BenuuuHy yriaa B.

6. U3 nmyakta A B myHKT B, paccrosHme Mexay KOTOPhIMH 45 KM, BbIeXal BEJIOCHIICIHCT.
UYepez 30 MuHYT Bciea 3a HUM BbleXall BTOPOM BEJIOCHUIIEJUCT, KOTOPbIM HpuObUI B MyHKT B
Ha 15 MuHyT panbiie nepBoro. KakoBa CKOpPOCTh HEpBOrO BEIOCUIEANCTA, €CIM OHA Ha 3KM/4
MEHBIIE CKOPOCTH BTOPOro?

7. Pemute ypaBHeHue: y2 -xXy2 +xy -y =0

Kputepun onieHKH NUCbMEHHBIX KOHTPOJILHBIX PadoT yyaluxcsl 10 MaTeMaTHKe

OTBeT OLIEeHUBAETCA OTMETKOU «5», €CIIn:

1) paboTa BBINIOIHEHA MTOJTHOCTHIO;

2) B JJOTHYECKHUX PACCYKIEHUSX U 000CHOBAHUHU PELICHUS HET MPOOEJIOB U OUINOOK;

3) B pelleHMM HET MaTeMaTH4eCKUX OIIMOOK (BO3MO)KHA OJIHA HETOYHOCThb, OIMCKA, KOTOpas He
SIBJIICTCS CJICICTBUEM HE3HAHUS WJIM HEMOHUMaHUsl y4eOHOro MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIU:

1) pabGoTa BBINOIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIIArOB PELIEHUS HEJOCTATOUHBI (€CU yMEHHUe
00OCHOBBIBATh PACCYKICHUS HE SBIISTIOCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH );

2) momyuieHbl OJHA OMIMOKa WM €CTh JIBa — TPU HEAO0YETa B BBIKIAJKAX, PUCYHKAX, YepPTEKax WU
rpadukax (eciiv 3T BUJIbI padOT HE SABJISUIUCH CTICIIHAIBHBIM 0OBEKTOM MPOBEPKHU).

OtmMmertka «3» CTaBUTCS, €CIIU:

1) monymeHo Gosee oHON ommOKH WK OoJiee IBYX — TPEX HEJOUYETOB B BHIKJIAJIKAX, YSPTEIKAX WIIH
rpadukax, HO yyanuiics oonagaet o0g3aTeNbHBIMH YMEHHUSIMHE 110 TIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

1) momymieHbl CyleCTBEHHbIE OMIMOKM, MOKA3aBIIWE, YTO y4alluiics HE o0JiajjaeT o0s3aTelbHBIMU
YMEHUSMH T10 JaHHOM TeMe B IMOJHOUN Mepe.

2) paboTa mMoOKa3ala TOJHOE OTCYTCTBHE Y Yydyallerocs OOs3aTeNbHBIX 3HAHUW W yYMEHUH IO
MIPOBEPSIEMOM TeME UM 3HAUUTENbHAS YaCTh PabOTHI BHIMOJIHEHA HECAMOCTOSITEIIBHO.
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