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AHHOTaNus

AnantupoBanHas pabodvasi mporpamma 1o ydeOHoMmy mpeamety «Marematuka» (5-9 kmaccsl)
pa3paboTaHa B COOTBETCTBUU C HOPMATHBHBIMU aKTaMU:
- ®denepanbHbIi 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoii deneparum»
(c mocneayrImUMU U3MEHEHUSIMN );
- @OenepalibHbIl  TOCYIapCTBEHHBI  00pa3oBaTeNbHBIM  CTAaHAAPT OCHOBHOTO  OOIMIETO
oOpa3zoBanus, yrBepkaeHHoro MunoOpHayku P® or 17 ngexabps 2010 roma Ne 1897 (c
MOCIIEAYIOIUMHU U3MEHEHUSIMU );
- npuka3 MunuctepcTBa oOpazoBanusi U Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253
«O06 yrBepxaeHun DenepanbHOro0 MEpedHs yYECOHHKOB, PEKOMEHAYEMBIX K HCIIOJNIB30BAHHIO TIPU
peaiM3alii UMEIOUINX TOCYJapCTBEHHYIO aKKpPEAUTALUI0 00pa30BaTENIbHBIX MPOrpaMM HaudaibHOIO
00111eT0, OCHOBHOTO O0IIET0, CPEeTHEro 00IIero 00pa3oBaHusy (C MOCIEAYIOMUMU U3MEHEHUSIMHU );
-Konnenmus pa3BuTHS MaTeMaTH4YeCKOTO oOpa3oBanus B Poccuiickoit denepaiuu, yTBEpKIcHA
pacnopspkenueM Ipasurenscta PO ot 24.12.2013 Ne 2506-p;
- CanutapHo-3nuaeMHooTHYeckre npaBuwia U HopmaTuBbl CanlluH 2.4.2.2821-10 «CanuTtapHO-
AMUAEMHOJIOTHYECKE TPEOOBaHUS K YCIOBUSAM M OpraHu3aluu oOydeHus B 00meo0pa3oBaTelbHBIX
YUpEeKICHUAX», YTBepKaeHHbIe [locTaHOBIeHHeM [1aBHOTO roCyJapcTBEHHOTO CAHMTApHOTO Bpaua
P® 0129.12.2010 Ne 189;
- IlocranoBnenune ['maBHOrO rocynapcTBeHHOro canutapHoro Bpada Poccuiickoit ®denepanuu ot
10.07.2015 Ne 26 «O6 yrBepxaenuu CaunlluH 2.4.2.3286-15 «CaHuTapHO-31UIEMUOTIOTHIECKHE
TpeOOBaHUs K YCIOBUSM U OpraHU3alMK O0YYEHHS U BOCITUTAHUS B OPTaHU3ALUIX, OCYILIECTBIISIONINX
o0pa3oBaTeNbHYI0  JEATEIBHOCTh 10  QJalTHPOBAHHBIM  OCHOBHBIM  OOIICOO0pa30BaTEIHLHBIM
porpaMMam it 00y4aroIIuXcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBBSI»;
- [IpumepHasi ocHOBHas oOpa3oBaTelibHasi IporpaMma OCHOBHOTO OOIIero oOpa3oBaHus,
onoOpeHa peuieHreM ¢eaepanbHOro yueOHO-MEeTOANYECKOro 00beIMHEH s TI0 0011eMy 00pa30BaHUIO
(mpotokomn 3acenanus ot 08.04.2015 Ne 1/15, B pexn. ot 28.10.2015 r. Ne 3/15);

- Yuebnsiit mnan MOV «lllymunosckas COLI»

- ABTOpCKOI1 IporpaMMbl MO0 MareMatuke Ui 5-6 kiaccoB, aBTop-coctaButenb B.M.JKoxos.— M. :
Mmuemosuma, 2010 ronaa;
- ABTOpCcKOW mporpamMmsbl oOIe00pa30BaTeNbHBIX YUpeKIeHU 1o anredpe 7-9 kiaccoB, aBTOp
}O.H.MaxkapsiueB.— M.: «IIpocBemenue» 2014 rona;
- ABTOpCKOW mporpaMMbl 00I€00pa3oBaTENbHBIX  YYpPEXKAEHUH 1O  TEeOMETPHUH, aBTOPOB
JI.C.AtanacsH, B.®.byry3oB u apyrue. — M.: «IIpocsemenue» 2013 roxa.
Pabouas nporpamma npegHazHadeHa /Ui U3y4eHUsI MaTeMaTUKU Ha 0a30BOM YPOBHE.
Y4eOHO-MeTOINYECKUN KOMILJIEKC
1. Marematuka. 5 kiacc. YueOHUK ansi oOmeoOpa3oBaTeNnbHbIX YyupexaeHui./ Aptopsl: H.S.
Bunenkun, B.1.2Koxos, A.C.Hecnokos, C.U. IlIBapudypa. — M.: «Muemo3uHay, 2014r.
2. Maremaruka. 6 kiacc. Y4eOHUK aiisi 00mIeoOpa3zoBaTeNbHBIX yupexaeHuil./ Astopsl: H.A.
Bunenkun, B.1.2Koxos, A.C.Hecnokos, C.U. llIBapudypa. — M.: «Muemo3unay, 2015r.
3. Aunrebpa. 7 kmacc. YueOHMK s 00IIeoOpa3oBaTEeNIbHBIX  yUPEKICHHH. /ABTOpBI:
10.H.Makapsrues, H.I.'Munaiok, K. H. Hemkos, C. b.CyBoposa. - M.: «IIpocBeuienuey», 2016 r.
4. Anrebpa. 8 wiacc. YueOHMK 1 00mIeoOpa3oBaTEeNbHBIX  yUpEKIEHHH. /ABTOpBI:
}O.H.Maxkapsrues, H.I.'Munniok, K. H. Hemkos, C. b.CyBopoBa. - M.: «IIpocBemenue», 2017 r.
5. Aurebpa. 9 kmacc. YueOHMK Ui 00mIe0Opa3oBaTENbHBIX  YUPEKICHHHA. / ABTOpBI:
10.H.Maxkapsraer, H.I'.Munmiok, K. H. Hemkos, C. b.CyBoposa - M.: «IIpocBemenue», 2018 r.
6. I'eometpus. 7-9 kimaccel. YueOHUK i 00I1eoOpa3oBaTENbHBIX — YUpeXAeHUH. / ABTOpBI:
JI.C.Aranacsn, B.®.Byry30oB u ap.- M.- [Ipoceemenne, 2016 r.

HanpasyeHusi KOppeKIHOHHOI padoThI
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C yuéToM ncuxopHu3NOIOrHYECKHX 0COOEHHOCTEH 00YJaroOINXCsl ¢ 3aAEPIKKON ICUXUIECKOTO
pa3BUTHS  Ha KaXIOM Ypoke (OpMYIHUPYIOTCS KOPPEKIMOHHO-pAa3BHBAIOIIME 3a7aud, KOTOpbIE
MpeAyCMaTPUBAIOT:

-KOPPEKTUPOBKY BHUMaHHUS (IIPOU3BOJILHOE, HEMPOU3BOJIBHOE, YCTOWYMBOE, MEPEKIIOUCHUE
BHUMaHUsI, yBeTUYCHUE 00beMa BHUMAHWS ),

-KOPPEKIMI0O U pa3BUTHE CBSI3HON ycTHOM peun (opdodMUyYecKH MpaBUIIBHOE MPOU3HOLICHHE,
MOTIOJIHEHHE W OOOTallleHHe MACCHUBHOTO M AaKTUBHOTO CIIOBAapHOTO 3araca, JUajJoTHYecKas |
MOHOJIOTHYECKasl peyb);

-KOPPEKIUIO U pa3BUTHE CBA3HON MUCbMEHHOU peun;

-KOPPEKLUIO U pa3BUTHE NaMATHU (KPaTKOBPEMEHHOM, 10JITOBPEMEHHOM);

-KOPPEKIHUIO U Pa3BUTHE 3PUTENbHBIX BOCIPUATUH;

pa3BUTHE CIIyXOBOT'O BOCIIPUSATHS;

-KOPPEKIUIO U pa3BUTHE TAKTUIHLHOTO BOCIIPUSTHUS;

-KOPPEKLHUIO U Pa3BUTHE MEIKON MOTOPHUKH KUCTEH PyK ((OpMHpOBaHUE PyYHOU YMETIOCTH, pa3BUTHE
PUTMHYHOCTH, TJIABHOCTH JIBH)KEHUH, COPA3MEPHOCTH JIBUYKEHUI);

-KOPPEKLUIO U Pa3BUTHE MBICIUTENBHON AESITEIbHOCTU (ONepalMii aHanu3a U CUHTE3a, BBIABIICHUE
TJIABHOM MBICJIH, YCTAHOBJICHHE JIOTUYECKMX W MPUYUHHO-CIEICTBEHHBIX CBS3CH, IUIAHUPYIOILAs
(GYHKIUS MBIIUICHUS );

-KOPPEKIMI0O U pa3BUTHE JMYHOCTHBIX KauecTB O0OydYaroIiuecs, 3MOILMOHAIBLHO-BOJEBOU chepsl
(HaBBIKOB CAMOKOHTPOJIS, YCUAUMBOCTH U BBIIEPKKU, YMEHUE BBIPAXKAaTh CBOU YyBCTBA.

B nepuonx upe3BbIYAaMHBIX CUTyallMid, IIOTOJHBIX YCIOBUM, BBEACHUSA KapaHTHUHHBIX
MeponpusTHii 1o 3aboneBaemoctu rpunnom, OPBU u npyrumu MHQEKIMOHHBIMH 3a00JI€BaHUSIMH,
00pa3oBaTeNbHBIN MPOIECC M0 JaHHOMY Y4€OHOMY NpEIMETy OCYIIECTBISIETCS C HCIOJIb30BaHUEM
JMCTAHIIMOHHBIX TEXHOJIOTHH, «3JIEKTPOHHBIX THEBHUKOBY, COLIUAIBHBIX CeTel U Jpyrux (Gopm.

1.Ilnanupyemble pe3y/ibTaThbl OCBOEHUSI y4e0OHOI0 MpeMeTa

1.1. JIn4yHOCTHBIE pPe3yJabTAThl
JIMYHOCTHBIMU pe3yNbTaTaMu U3ydeHus npeamera «MareMaTHkay SBISIOTCS CIEAYIOUIME KayecTBa:
— YMEHHE SICHO, TOYHO, TPAaMOTHO M3J1araTh CBOU MBICIM B YCTHOW M MUCbMEHHOM pe4H, MOHUMATh
CMBICJI TIOCTaBJIEHHOM 3a/1au, BHICTPAUBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI;
HE3aBUCHMOCTh U KPUTUYHOCTH MBIIIICHHS,
— KPUTUYHOCTh MBILIUIEHHUS,, YMEHHME paclo3HaBaThb JIOTHUECKHM HEKOPPEKTHbIE BBICKA3bIBAHMS,
OTJINYATh TUMOTE3Y OT (paKTa;
- IpEeJCTaBJIeHUE O MaTeMaTHMYeCKOW HayKe Kak cepe 4eloBeUeCKOW AeATeNbHOCTH, 00 3Tamax ee
Pa3BUTHSA, O €€ 3HAUMMOCTH JJISl Pa3BUTHS LIEBUJIN3ALINN;
- KpeaTUBHOCTb MBIIUICHUS, HHULIUATUBY, HAXOJYUBOCTh, aKTUBHOCTb IPH PEILICHUH MAaTEMATHYECKUX
3ajady;
- YMEHUE KOHTPOJIMPOBATH MPOLIECC U Pe3ysIbTaT yueOHOH MaTeMaTH4ecKoi e TeIbHOCTH;
- CHOCOOHOCTh K 3MOIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pEIICHUH,
pacCyKJIeHHM.

1.2. MeranpeaMeTHbIe pe3yJabTaThl
Perynarusueie YV /|
— CaMOCTOSITENIbHO OOHapYXHUBaTh U (POPMYIHpPOBaATH yUeOHYIO MPoOIeMy, OIPEENATh 1eJb yueOHOM
NesTeIbHOCTH, BBIOMPATh TEMY MPOEKTa;
— BBIIBUTaTb BEPCUU pEUICHUS MNpoOJIeMbl, OCO3HaBaTh (M MHTEPHPETUPOBATH B Ciydae
HE00XO0IMMOCTH) KOHEUHBIH Pe3yJIbTaT, BEIOUPATh CPEICTBA TOCTHIKEHUS LIETH U3 MPEUIOKEHHBIX, a
TaK)K€ UCKaTh UX CAMOCTOSITENIbHO;
— COCTaBJIATH (MHAWBUIAYAIBHO WM B TPYIIE) IUIaH PELIeHUs MpoOIeMbl (BBIIOIHEHUS IPOEKTA);
— B INAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOATEILHO BhIpAa0OTaHHbIE KPUTEPHUH OIICHKH.
— oA0UPaTh K KaXJ01 npoliemMe (3a/1aue) aleKBaTHYIO € TEOPETUYECKYIO MOJIEINb;
— paboTas 1Mo NpeIoKEHHOMY HJIM CaMOCTOSITENIbHO COCTAaBJIEHHOMY IIJIaHY, HCIIOJIB30BaTh HAPSIY C
OCHOBHBIMM M JIONOJHUTENbHBIE CpelIcTBa (ClpaBOYHAs JUTepaTypa, CJIOXKHbBIE MPUOOPSI,
KOMIIBIOTED);
— IJIJAHUPOBATH CBOIO MHAMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;
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— CBOOOJIHO TMOJIB30BAThCSl BHIPAOOTAHHBIMU KPUTEPHSIMU OLICHKH U CaMOOLIEHKH, UCXOJIS U3 LEeNU U
MMEIOLIUXCS KPUTEPUEB, pa3inyas pe3yiabTaT U CIOCOObI 1eHCTBUI;
— B XOJI€ IIPE/ICTABIICHM IPOEKTA 1aBaTh OLIEHKY €0 pe3ybTaTaM;
— CaMOCTOSITEIbHO OCO3HABATh MPUYHMHBI CBOETO YCIIEXa WM HEYyCIeXa U HaXOJUTh CIIOCOOBI BBIXO/a
U3 CUTYyalllu HEyCIIexa,
— YMETh OLICHUTH CTENEeHb YCIEIIHOCTH CBOCH MHIMBUIyaIbHOM 00pa30BaTEIbHOMN JAEITEIbHOCTH.
ITo3naBarenwubie YV /]
— aHAJM3UPOBATh, CPABHUBATh, KJIaCCU(UIUPOBATH U 00001aTh (PAKTHI U SIBJICHHUS,
— OCYILECTBIISITh CPAaBHEHUE U KIACCHU(PUKAILUIO, CAMOCTOSITEIbHO BBIOMpAsi OCHOBAHUS U KpUTEPUU
JUIS YKA3aHHBIX JIOTHYECKUX OIlepaluii;
— CTPOUTH JIOTUYECKH OOOCHOBAHHOE pACCYKIEHHE, BKJIIOYAIOIIEe YCTAaHOBJICHHE MPUYMHHO-
CIICICTBEHHEIX CBS3CHi;
— CO37]aBaTh MaTeMAaTUYECKHE MOJIEIH;
— COCTaBJISITh TE€3UCHI, PA3JIMYHbIE BU/IbI INIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);
- mpeoOpa3oBbIBaTh MHGOPMAIUIO U3 OJHOTO BUA B IpYroi (Tabauily B TEKCT, [uarpaMmy U mp.);
— YMETb OIpeNeNiaTh BO3MOXHBIE HCTOYHMKH HEOOXOAMMBIX CBEICHHH, MPOU3BOJUTH IOUCK
nH(pOpMaIIUY, aHAIM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTD;
— CaMOMy CO3/1aBaTh UCTOYHHUKH MH(GOpPMAIMK Pa3HOTO THUMA WU JUIA Pa3HBIX ayJUTOpUHN, COONIIOIATh
MH(OPMALIMOHHYIO TUTUEHY U TIpaBuiia HHGOPMAIMOHHOMN 0€301acHOCTH;
— YMETh MHCIIOJIb30BaTh KOMIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK WMHCTPYMEHT MJIs
JOCTH>KEHHS CBOMX LIETIEH;

— HCMOJb30BAaHME MAaTEMaTHYECKUX 3HAHUU JJI PELICHUS Pa3IMyHbIX MAaTeMaTHYEeCKUX 3ajad U
OLICHKH IOJIYYEHHBIX PE3YJIbTATOB.
KommyHnukatusable YV /I:
— CaMOCTOSITEIbHO OPraHU30BbIBaTh yueOHOE B3aMMOJEUCTBUE B rpymme (OmpeaensTh oOIue LeiH,
JIOTOBapUBaThCA APYT € APYTOM U T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHUs, MPUBOAUTH apTyMEHTHI, MOATBEPKAast UX (haKTaMu;
— B INCKYCCUHU YMETh BBIIBUHYTb KOHTPApTyMEHTBI;
— YYUTbCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM HpPHU3HABaTh OLIMOOYHOCTH
CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;
— TMOHMMAas TO3MLUIO JAPYroro, pa3jiuyarb B €ro pedu: MHEHHE (TOUKY 3pEHHs), J0Ka3aTelIbCTBO
(aprymenTsl), GakThl; THTIOTE3bI, aKCUOMBI, TEOPUH;
— YMETBh B3IVISIHYTh Ha CUTYallMIO C UHOM MO3ULIMU U I0TOBApUBATHCS C JTHOAbMH MHBIX TO3ULUH.
[IpenMeTHbIe pe3ynbTaThl U3Y4eHUs Kypca «MaTtemaTukay:
- OBJIaJIeHHE Oa30BBIM MOHATUHHBIM arapaToM IO OCHOBHBIM pa3jieliaM COJepKaHus, IPeACTaBIeHUe
00 OCHOBHBIX H3yYaeMbIX MOHATUAX (YUCIIO, TeoMeTpuyeckas Qurypa, ypaBHeHUE, (YHKLHSA,
BEPOATHOCTb) KaK BAXHEUIIMX MAaTEMATUYECKUX MOJENAX, MO3BOJSAIONIMX OINUCHIBATH M W3y4aThb
peaibHbIE MPOLIECCHI U SBICHUS;
- yMeHue paboTaTb € MaTeMaTHYECKUM TEKCTOM (aHAJU3UpPOBaTh, H3BJIEKAaTh HEOOXOJUMYIO
nH(pOpPMaILIKIO), TPAMOTHO MPUMEHATh MAaTEMATUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh
pa3IMYHBIE SI3bIKU MAaTEMAaTUKH;
- YMEHHME NPOBOAMUTH KiaccU(PHKAIUK, JOrHYeckrue 0O0OCHOBAHHUS, 10Ka3aTeIbCTBA MaTeMaTHUYECKHX
YTBEPKICHUH;
- YMEHHE pacro3HaBaTh BHUIbl MAaTEeMAaTUYECKUX YTBEPXKIEHUN (aKCHOMBI, ONPEJEICHUs, TEOPEMbI U
1p.), IpsIMble U 0OpaTHBIE TEOPEMBI;
- pa3BUTHE MPEICTABIECHUN O YMCIE M YHUCIOBBIX CHCTEMax OT HATypajbHBIX A0 JAEHCTBUTEIbHBIX
4lCel, OBJIaJICHUE HAaBBIKAMU YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAIBHBIX BBIUUCIICHUN;
- OBJIQJICHHME CHMBOJBHBIM SI3bIKOM  aireOpbl, MpHEMaMH BBIMOJIHEHUS  TOXJIECTBEHHBIX
npeoOpa3oBaHUil pallMOHABHBIX BBIPAKEHUH, pEIIeHUs] YPaBHEHUI, CUCTEM ypaBHEHUH, HEPABEHCTB
U CHCTEM HEPaBEHCTB, YMEHME HCIIOJb30BaTh HJCI0 KOOPAWMHAT HAa IJIOCKOCTU I MHTEPIpPETalUu
ypaBHEHM, HEpaBEHCTB, CHCTEM, YMEHHME MpPUMEHSATHh ajaredpandeckue MpeoOpa3oBaHUs, ammapaT
YpaBHEHUI U HEPABEHCTB IS PEIlIeHUs 3a]a4 U3 pa3INyuHbIX Pa3esioB Kypca;
- OBJIQZICHHE CHUCTEMON (YHKUIMOHAJIBHBIX MOHATHH, (DYHKIIMOHAJIBHBIM S3BIKOM M CHUMBOJHMKOM,
YyMEHHE Ha OCHOBE (DYHKIMOHAIbHO-TpaUUYECKUX MPEICTaBICHUM OMNCHIBATh W aAHAIU3HPOBATh
peaJIbHbIE 3aBUCUMOCTH;
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- OBJIAJICHUE OCHOBHBIMH CIOCOOAMM TPEACTABJICHUS U aHAJHM3a CTATUCTHYECKUX NAHHBIX; HAJMYUE
IPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE U O Pa3IMYHbIX CIIOCO0aX UX
U3Yy4YEeHUs, O BEPOATHOCTHBIX MOJEIISX;
- OBJIAJICHUE TEOMETPUYECKHM SA3BIKOM, YMEHHE MCIOJIb30BaTh €ro Uil ONUCaHUs INpPEAMETOB
OKpY’KaloIIEero MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHUA M HM300pa3UTENbHBIX YMEHHH,
IpUOOpETEHNE HAaBBIKOB T€OMETPHUECKUX TOCTPOCHUI;
- YCBOGHHE CHCTEMAaTHYECKHX 3HAHUI O IUIOCKMX (PUTypax M MX CBOMCTBAX, a TaKXKe Ha HATJISAHOM
YPOBHE — O NPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHITh CUCTEMATUYECKUE 3HAHUS O
HUX JUIsl pELICHHUs TEOMETPUYECKHUX U IPAKTUYECKUX 33124,
- YMEHHUSI M3MEpATh JUIMHBI OTPE3KOB, BEJIWYHHBI YIJIOB, MCIIOJIB30BaTh (POPMYIBI AT HAXOMXKIACHUS
[IEPUMETPOB, IUIOIAACH U 00bEMOB reOMETPHUUECKUX HUryp;
- YMEHUE IPUMEHATh U3YYCHHBIC IIOHATHUS, PE3yJIbTaThl, METOAbI Ul PELICHUS 3a/1a4 IPAKTUYECKOTO
XapakTepa M 3a7ay U3 CMEKHBIX TUCLUIUIMH C UCIOJIb30BaHUEM IPU HEOOXOJUMOCTH CIPAaBOUHBIX
MaTepHaloB, KAJIBKYJIATOPa, KOMIBIOTEPA.
1.3. IlpeameTHbBIE pe3yJabTaThl
BoinyckHuk Hayuutcss B 5-6 kiaccax (Uil MCHOJB30BaHUS B IIOBCEJHEBHOM MH3HU MU
obecredeHns: BO3MOXXHOCTH YCIIEIIHOTO MPOJOKEHUS 00pa3oBaHus Ha 6a30BOM YPOBHE)
— OmnepupoBath Ha 0a30BOM YpPOBHE HNOHSTHUSIMH: MHOXKECTBO, 3JIEMEHT MHOXKECTBA, IIOJIMHOKECTBO,
IIPUHA/JIEKHOCTD;
— 3aJaBaTh MHOYKECTBA IIEPEYUCIICHUEM UX JJIEMEHTOB;
— HaXOJAHUTh IepecedeHre, 00beAMHEHNE, TOIMHOKECTBO B IPOCTEHIIINX CUTYaLIUsAX.
B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX MPeIMETOB:
— pacrno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBaHUS.
Yucaa
— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMM: HaTYpajIbHOE YHUCIIO, LIEJI0€ YUCIIO0, OOBIKHOBEHHAs
IpoOb, NecsTUYHAs APOoOb, CMEIIAHHOE YUCIIO, PAlMOHAILHOE YUCIIO;
— HCIIOJIB30BAaTh CBOMCTBA YKMCEI U IIPABUJIA JEHCTBUM C pallMOHAIBHBIMU YUCIIAMU IIPU BBIIIOJIHEHUN
BBIYHCIICHHI;
— HCIIONIB30BaTh MPU3HAKK JENUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHNUN BBIYMCICHUN U PEIICHUU
HECJIOKHBIX 337124,
— BBIIIOJIHATH OKPYIJIEHUE PAllMOHAJIBHBIX YHCE B COOTBETCTBUH C IIPaBUIIAMU;
— CpaBHHUBATh PalMOHAJIBHBIC YHCIIA.
B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPEeIMETOB:
— OILICHMBATh PE3YyJIbTAThl BEIYUCICHUN IIPU PEIICHUN TPAKTHYECKUX 3a/1a4;
— BBIIIOJIHATH CPABHEHME YKCEIl B PEATIbHBIX CUTYaLUX;
— COCTAaBJIATH YUCJIOBbIE BBIPAKEHUS MIPU PELICHUH MTPAKTUUYECKUX 3aJ1ad U 3a/1a4 U3 APYTruxX y4eOHbIX
MIPEAMETOB.
CraTucTHKA M TeopHus BePOSITHOCTEH
— IlpencraBnsaTh JaHHBIE B BUJIE TaOJIUL, JUarpaMm,
— 4uTaTh MH(OPMAIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIbI, AUArPAMMBI.
TekcroBble 3a124U
— PemaTh HecOKHbIE CIO’KETHBIE 3a/1a4M Pa3HbIX TUIIOB Ha Bce apudMeTnyecKkue 1eHCTBuUS;
— CTPOMTH MOJEINb YCIOBHS 3a/1aui (B BUJE TAOIUIIBI, CXEMbI, PUCYHKA), B KOTOPOW J1aHbl 3HAUEHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYMH, C LIEIBIO IONCKA PEIICHUS 3a/1a4U;
— OCYILECTBJIAThH CIIOCOO MOMCKA PELICHHUs 33/1a4H, B KOTOPOM pacCyXJIeHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;
— COCTAaBJIATH IIJIaH PELICHU 3a/1a4H;
— BBIIEIATH JTallbl PEICHUS 3a/1a4U;
— MHTEPIPETUPOBATh BBIYUCIMUTEIIBHBIE PE3YNIbTaThl B 3a/a4e, UCCIECN0BATH IOJIyYCHHOE pELICHUE
3a/1a4u;
— 3HATh pa3JIMuue CKOPOCTEeH 0OBEKTa B CTOSTUEH BOJIE, TPOTHB TEUECHUS U [0 TEUEHUIO PEKU;
— pelaTh 3a/1a4¥ Ha HaXOXKJAEHUE YaCTH YUCla U YUCia 10 €ro 4acTH;
— pewmaTh 3aJa4d Pa3HbIX TUIOB (Ha paboTy, Ha TMOKYIKH, Ha JBI)KEHHE), CBS3BIBAIOILIUX TPHU
BEJIMYUHBI, BBIJCIATH ATH BETMYMHBI U OTHOLLIEHUS MEXY HUMU;



HaXOJUTh MPOLEHT OT YKCIIa, YUCIIO 0 MPOIEHTY OT HETO, HAXOAUTh MPOLIEHTHOE OTHOIICHUE IBYX
qucel, HaXOAUTh MPOLEHTHOE CHIYKEHUE UM MTPOLIEHTHOE MOBBIIIEHHE BETUUNHBI;

pelaTh HECJIOKHBIE JIOTHYECKHE 3a7]a4ll METOJIOM PACCYXKACHUH.

B noBcegHeBHOI KM3HM M IIPU U3YYEHHUH JPYTHX NPEAMETOB:

BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPENETbHBIX 3HAUEHUSIX MCKOMBIX BEJMYMH B 3a/aue (JeaTh
MIPUKHJIKY)

Harnsanas reomerpus. I'eomerpuyeckue purypsi

OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHAMM: (Urypa, TOUKa, OTPE30K, IpsMas, Jyd, JOMaHas,
yr'oJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSMOYTOJbHUK U KBaJIpaT, OKPYKHOCTh
U KpYT, IPSMOYTOJIbHBIN Napaiesnenunen, Kyo, map. M3o0paxars uzydaemble GUTypbl OT PYKHU H €
IIOMOILBIO JTUHEHKU U LIUPKYJISL.

B noBceqHeBHOM KM3HH H NPpH U3YYCHUH APYI'UX IIPEIMETOB:

pemaTh IPaKTUYECKUE 3a/1a4u C TIPUMEHEHUEM ITPOCTEUIITNX CBOMCTB (UTYP.

HN3mepeHus u BbIYMCICHUS

BBINOJIHATh W3MEPEHUE UIUH, PACCTOSIHUM, BEJIMYMH YIJOB, C MOMOIIbIO HHCTPYMEHTOB JIJIsi
U3MEPEHUH JUIUH U YIJIOB;

BBIYUCIIATH IUIONIAIH PSMOYTOJIbHUKOB.

B noBcenHeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:

BBIYUCIISITh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsIX, IIJIOLIAAN IPSIMOYTOJIbHUKOB;
BEITIOJTHATh TPOCTCHUINNE TIOCTPOSHUS M HM3MEPECHUS Ha MECTHOCTH, HEOOXOJHWMEIC B pPeabHON
JKH3HHU.

HcTopust MaTeMaTuKu

ONUCHIBATh OTAEIIbHBIC BBIIAIOIIUECS PE3YyJIbTaThl, IOJIYYEHHbIE B XOJ€ Pa3BUTUA MAaTEMAaTUKHU Kak
HayKU;

3HATh NPUMEPHI MATEMATUYECKUX OTKPHITUH U UX aBTOPOB, B CBSI3U C OT€YECTBEHHON U BCEMUPHOM
HCTOPUEM.

BhINyCKHUK MOJYYHT BO3MOXXHOCTH HAay4YMThbcsi B 5-6 Kkiaccax (miasi odecnmeveHuUst
BO3MOKHOCTH YCHEIIHOT0 MPOI0JIKeHUs 00pa3oBaHusi HA 0230BOM U YIJ1y0JI€HHOM YPOBHSIX)
DJIeMeHThI TEOPUHM MHOKECTB U MATEMATHYEeCKOM JIOTHKH

OnepupoBaTh MOHITHSIMU: MHOKECTBO, XapaKTEPUCTUKH MHOXKECTBA, SJIEMEHT MHOKECTBA, ITyCTOE,
KOHEYHOE M 0€CKOHEYHOE MHOXKECTBO, ITOJJMHOKECTBO, TPUHAANIEKHOCTD,

OTIPEIEIATh MPUHAJICKHOCTh JJIEMEHTAa MHOXECTBY, OOBEIUHEHUIO U TIEPECEUCHUI0 MHOXECTB;
3a/1aBaTh MHOKECTBO € MTOMOIIBIO IEPEUUCTIEHUS AIIEMEHTOB, CIIOBECHOTO OMTUCAHUSI.

B noBceHeBHOI KU3HU U IPH U3YyYEHUU JAPYTUX NMPeIMETOB:

pacno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHMUS;

CTPOUTD LIETIOYKH YMO3AKJIIOUCHUI Ha OCHOBE MCIIOJIb30BAHUS TTPABUJI JIOTHKHU.

Yucaa

OnepupoBarTh MOHATHUSMU: HATYpPaJIbHOE UYHUCIIO, MHOXKECTBO HATYpPaJIbHBIX UYWCEN, IEJ0€ YHUCIIO,
MHOXKECTBO IIeNIBIX YHCeN, OOBIKHOBEHHAas ApoOb, NECATHYHAs JpoOb, CMEIIaHHOE YHCIIO,
palMoOHAIBPHOE YKCIIO, MHOXECTBO paIllMOHAIBHBIX YHCEN, TEOMETpUYECKas WHTEPIpPETaIus
HaTypaJIbHBIX, LIEJIbIX, PAIHOHAIbHBIX;

MMOHUMATh U OOBSICHATH CMBICI TTO3UIIMOHHOM 3aMMCH HATYpPaIbHOTO YHCIIA;

BBITIOJIHATH BBIYKMCIICHUS], B TOM YHCIIE C HUCIOIb30BAHMEM MPHEMOB PALIMOHAIBHBIX BBIUYMCICHUH,
000CHOBBIBAThH AITOPUTMBI BBHITIOJTHECHUS JCHCTBUM;

WCIIO0IB30BaTh MPU3HAKK JENUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMMbI 1 IpOU3BEAECHUS YU CEI
TP BHITIOJTHEHUN BBIYMCIICHUH U PEIICHUH 3a71a4, 000CHOBBIBATH NMPU3HAKHU JEIUMOCTH;
BBITIOJIHATH OKPYTJIEHHE PAllMOHATBHBIX YHCEII C 33JJTaHHOM TOUYHOCTHIO;

YIOPSIIOYMBAThH YUCIIA, 3aITMCAaHHBIE B BUE OOBIKHOBEHHBIX U JIECATUYHBIX TPOOEH;

Haxoautb HOJ[ u HOK umcen u ucnonb3oBaTh UX NpU PELICHUH 33/1a;.

OTIEpUPOBATH MTOHATHEM MOJIYJb YHUCIIA, TEOMETPUUYECKAss HHTEPITPETAITUS MOIYJIS YHCIIA.

B noBceHeBHOI KU3HM U IPH U3YYEHHUU JAPYTUX NPeIMeETOB:

MPUMEHATH TIpaBUjIa MPUOIMKEHHBIX BBIYUCIICHUN MPH PEIICHUH MPAKTHUYECKUX 33/1ad U PEIICHUN
3a/1a4 IPYTuX y4eOHbBIX MPEAMETOB;

BBITIOJTHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUI TIPH PEIICHUN MPAKTHYECKUX 3a7a4, B TOM YHCIIE
MPUOTMKEHHBIX BBIUMCIICHHUIA,



COCTABJISATh YHCJIOBBIC BHIPAKEHUS U OLIEHUBATh UX 3HAYCHHUS MIPU PEIICHUM MPAKTUYECKHUX 3a7a4 U
3aJa4 U3 APYrux y4eOHbIX IPEIMETOB.
YpaBHeHNS U HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: DPABEHCTBO, YMCIOBOE PABEHCTBO, ypPaBHEHUE, KOPEHb YpPaBHEHHS,
pellIeHrEe ypaBHEHUS, YNCIOBOE HEPABEHCTBO.
CrarucTUKa U Teopusi BEepPOSATHOCTE
OmnepupoBaTh MOHATHUSAMH: CTOJOYATbIE W KPYTOBBIE IMArpaMMbl, TaOJHIBI JTAHHBIX, CpEIHEe
apupMeTHIECKOe,
U3BJIEKaTh, MHPOPMALIUIO, IIPEACTABIECHHYIO B TaOJIMIIAX, HA IUarpaMMax;
COCTABIISATH TAOJHUIIBI, CTPOUTH AUArPaMMbI Ha OCHOBE JJAaHHBIX.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:
M3BIIEKaTh, HHTEPIIPETUPOBATH M IPe0oOpa30BbIBaTh HH(OPMAINIO, TPECTABICHHYIO B TaOIUIaX U
Ha JuarpaMMax, OTpaskarollyl0 CBONCTBA U XapaKTEPUCTUKU PeabHbIX IPOLIECCOB U SBICHUH.
TexcToBbIe 321241
Pemate npocThie U CI0XKHBIE 3a1a41 PA3HBIX THIIOB, a TAK)XKE 3aja4y MIOBBIIIEHHON TPYAHOCTH;
HCIIOJIb30BaTh pa3Hble KPATKHE 3allUCHU KaK MOJEIM TEKCTOB CIOXKHBIX 3a7ad JJs MOCTPOCHUS
IIOMCKOBOM CXEMBI U pelIeHus 3a/1a4;
3HATh U MPUMEHATH 00a criocoba MouckKa perieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBHS
K TpeOOBaHUIO);
MOJICIIMPOBATh PACCYKICHHSI ITPH MTOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;
BBIJICJIATH ATAIlbl PELICHUS 3aJjau U COJIepyKaHUe KaX10ro 3Tana;
MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAThl B 3aJau€, UCCIIENI0BaTh MOJYYEHHOE pEIICHHE
3aJauy;
aHAJIM3UPOBATh BCEBO3MOXKHbBIE CUTYALIMH B3aUMHOT'O PACIOIOXKEHHUS JBYX OOBEKTOB U M3MEHEHUE
UX XapaKTepUCTUK IPU COBMECTHOM JBMIKEHUM (CKOPOCTb, BpPEMs, PAcCTOSIHME) NP PELICHUU
3aJ1a4 Ha JABU)KEHUE JBYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTHBOIOJIOKHBIX HAIIPABJICHUSX;
HCCIIeI0BaTh BCEBO3MOKHBIE CUTYAllMU IIPU PELLICHUH 33a]a4 Ha JIBUKEHHE IO peKe, pacCMaTpUBaTh
pa3Hble CUCTEMBI OTCUETA;
pemaTh pa3HoOOpa3HbIe 3a/1a4M «HA YacTH,
pemiath U OOOCHOBBIBaTH CBOE pEIIEHUE 33a4ady (BBIACIATH MaTEMaTHYECKYI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKClia U YHUCiIa M0 €ro YaCcTH Ha OCHOBE KOHKPETHOT'O CMbICIA JIpooH;
OCO3HaBaTh U OOBICHATh WACHTUYHOCTD 3a/1ad Pa3HbIX TUIIOB, CBS3BIBAIOLIUX TPU BEJIUYMHBI (Ha
paboTy, Ha TOKYNKH, Ha JABMKEHHE); BBLACIATh 3TU BEJIUYMHBl M OTHOUICHUS MEXAy HHUMH,
MPUMEHSTh UX MPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4M YKa3aHHbBIX THUIIOB.
B noBcegHeBHOI )KM3HM M NIPU U3YYEeHHH APYTHX NPeAMETOB:
BBIICTISIT NPU PEHICHUU 3a]]a4 XapaKTePUCTUKH pacCMAaTPUBAEMON B 3a7jaue CUTYal[uH, OTINYHbIE
OT peaJIbHBIX (T€, OT KOTOPBHIX aOCTparupoBajMCh), KOHCTPYUPOBATh HOBBIE CUTYAIlUH C Y4ETOM
ATUX XapaKTEPUCTUK, B YACTHOCTH, IIPH PELICHUU 3a/1a4 Ha KOHIIEHTPAIH, YUYUTHIBATh MNIOTHOCTh
BEIIECTBA;
pelars 1 KOHCTPYMPOBATh 3a/ladll HA OCHOBE PACCMOTPEHMSI pealbHbIX CUTYyallUil, B KOTOPBIX HE
TpeOyeTcsl TOUHBIN BBIYMCIUTEIbHBIN pe3yabTar;
peliaTh 3aa4uu Ha ABMXKEHUE TI0 PeKe, pacCMaTpuBas pa3Hble CUCTEMBI OTCUETA.
Harnsanas reomerpus. I'eomerpuyeckue purypst
W3Bnekarb, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIUMI0 O Te€OMETpUUYECKUX (urypax,
MIPEJCTABICHHYIO Ha YepTexkKax;
n300paxkaTh U3yyaemble (PUTYPHI OT PYKH U C TIOMOIIbIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.
N3mepenusi M BbIYUCIEHHSA
BBITIOJIHATh M3MEPEHHUE JUIMH, DPACCTOSIHUM, BEIMYMH YIJIOB, C TOMOIIbI0 HHCTPYMEHTOB IS
W3MEPEHUH JUTMH U YTJIOB;
BBIYUCIIATH TUIOIIAIU IPSIMOYTOJIbHUKOB, KBaJIpaToB, 00BEMBI IPSIMOYTOJIBHBIX MapajlieienuIe/ 0B,
KyOOB.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX NMPEAMETOB:
BBIUUCIIATh PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CHUTYyalUsX, IUIOMIATN YYacTKOB
MPSIMOYTOJIbHON (hOpMBI, 00bEMbI KOMHAT;
BBINOJIHATH MPOCTEHINNE TOCTPOSHUS HA MECTHOCTH, HEOOXOJUMBIE B pEalibHON KU3HU;
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OILICHUBATh Pa3Mephl peaTbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
HcTopust MaTeMaTUKHU
XapakTepu3oBaTh BKJIAJ BBIIAIOIIMXCS MAaTEeMaTUKOB B Pa3BUTHE MATEMaTHUKU U WHBIX HAYYHBIX
obmacrei.
BrinyckHuk HaydyuTces B 7-9 kiaccax (1J151 MCIOJIb30BAHUS B OBCETHEBHOM KU3HU U
o0ecrieyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHHsI 00pa30BaHUsl HA 02a30BOM YPOBHeE)
DJIeMEeHThI TeOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH
OnepupoBarh Ha 6a30BOM ypOBHE MOHSATHUSMHU: MHOXECTBO, DJIEMEHT MHOXECTBA, [MOJMHOXKECTBO,
MIPUHAJIE)KHOCTB;
3a/1aBaTh MHOKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;
HaXOJUTh NepeceueHue, 00beIMHEHNE, MOJAMHOKECTBO B IPOCTEHILINX CUTYALIHSIX;
orepupoBaTh Ha 0230BOM YPOBHE MOHITHIIMHE: ONPEIEIICHNEe, aKCUOMA, TEOpEMa, JOKa3aTeIbCTBO;
MIPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPKACHUS CBOUX BBICKAa3bIBAHUM.
B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:
UCIOJIb30BaTh IpaduyecKkoe MPEeACTaBICHUE MHOXECTB JJI OMHCAHMS PEAlbHBIX IPOILIECCOB U
SIBJICHUH, IPU PEIICHUH 337a4 JPYTUX YIYCOHBIX IPEIMETOB.
Yucaa
OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUSIMH: HATypadbHOE YMCIIO, IIEJI0€ YHMCIIO0, OOBIKHOBEHHAS
npobb, gecsaTuyHas ApoOb, CMelmaHHas JpoOb, palMOHAIBHOE YHCIO, apu(PMETHUYECKUN
KBaJPAaTHBIN KOPEHB;
KCII0JIb30BaTh CBOKMCTBA YMCEN U MPaBUJIa JEHCTBUN MPU BBIIIOJHEHUN BBIYMCIICHHUI;
WCIIOIB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUU BHIYUCICHUN U PEIICHUU
HECJIOKHBIX 337124,
BBITIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUJIAMU;
OLICHMBATh 3HAYEHHE KBAPATHOTO KOPHS U3 TOJIOKUTEJIBHOTO LIEJIOT0 YHUCIIA;
pacro3HaBaTh pallMOHAIBHBIE U HPPAIlMOHAIBHBIC YHCIIA;
CpPaBHUBAThH YKCIIA.
B noBce1HeBHOI KU3HU U IPH U3YyYEHUU APYTUX NPeIMETOB:
OLICHUBATh PE3YJIbTAThl BHIYMCICHUI MPU PEIICHUH MPAKTUYECKUX 3a7a4;
BBITIOJIHSTH CPABHEHUE YHUCEIT B PEATbHBIX CUTYaIIHSIX;
COCTaBJIATh YHCIIOBBIE BBIPAKESHHSI IPU PEIICHUH MPAKTUYECKUX 33/1a4 U 3a7a4 U3 IPYTUX y4EeOHBIX
MPEAMETOB.
ToxnecTBeHHBbIC IPe0Opa3oBaHUA
BrInonHsATE HECHOXKHBIE NMPeoOpa3oBaHUs I BBIYMCICHHS 3HAYEHUW YHMCIOBBIX BBIPOXCHH,
colepXkalluX CTENeHU C HaTypalbHbIM IIOKa3aTelieM, CTENEeHH C ILEJIbIM OTPULATEIbHBIM
MOKa3aTeseM;
BBHITIONTHATh HECIIOKHBIE TPeoOpa3oBaHUsl IENbIX BBIPAKEHUN: PACKPHIBaTh CKOOKH, MPUBOIUTH
MOJ0OHBIE ClIaraeMble;
UCIONIb30BaTh (HOPMYINIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILIEHUS BBIYUCICHUHN 3HAaYE€HUN BBIPAKECHUI;
BBITIONTHATh HECJOXKHBIE MPeoO0pa3oBaHUs JAPOOHO-TUHEHHBIX BBIPAKEHHM M BBIPAKEHHHA C
KBaJPaTHBIMU KOPHSIMH.
B noBceHeBHOI KU3HM U IPH U3YyYEHHUU JAPYTUX NPeIMETOB:
MMOHUMATh CMBICIT 3aITMCH YKCJIa B CTAHIAPTHOM BUJIE;
OTepupoBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHIAPTHAs 3aMKCh YHCIIAY.
YpaBHeHHsI M HEPABEHCTBA
OnepupoBarh Ha 0a30BOM YpPOBHE MOHITHIMH: PaBEHCTBO, YHCIOBOE pPAaBEHCTBO, YpaBHEHHE,
KOpEHb YpaBHEHHUS, pEIICHHWE YpaBHEHHWs, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO, DEIICHHE
HEpaBEHCTBA;
MPOBEPSITH CIIPABEIJIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;
peuiaTh JIMHEHbIe HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJIAILLMECS K JIMHEUHBIM;
peniaTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPAaBHEHHI, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCS JIM JAaHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA),
pemaTh KBaJipaTHbIE YpaBHEHUS 10 (OpMyJie KOPHEH KBaIpaTHOTO YPAaBHEHHS;
M300pakaTh pEIICHHUSI HEPABEHCTB U UX CHCTEM Ha YHCIOBOM MPSIMOM.
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B noBcegHeBHOIi :KM3HM M PU U3YYeHHH APYTHX MPeAMeTOB:

COCTaBJIATh M pelIaTh JIMHEHHBIC YPAaBHEHUS IPH PELICHUM 3ajad, BO3HUKAIOUIMX B JPYTuX
y4eOHBIX TpeaAMeTax.

DOyHKIUT

HaxoauTs 3HaueHune (PyHKIMU N0 33JJaHHOMY 3HAUCHHUIO apTyMEHTa;

HaXO/AUTh 3HaU€HHE apryMeHTa I10 3aJaHHOMY 3HA4E€HUIO ()YHKIIUU B HECTIOXKHBIX CUTYalUAX;
OTIPENIeNIATh MOJIOKEHUE TOYKU MO €€ KOOpAWHATaM, KOOPIMHATHI TOYKH 10 €€ TOJIOKEHUIO Ha
KOOPAMHATHOH MJIOCKOCTH;

110 rpauKy HaXoIUTh 00JIACTb ONPEEIICHHS], MHOKECTBO 3HaYEHUH, HYIH (PYHKIIUH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHUs U yObIBaHUS, HAMOOJbIIee M HAUMEHbIIIEE 3HAUCHUS
byHKINH;

CTPOUTH Tpa(UK TUHEHHON QYHKIINU;

IIPOBEPATh, SBISETCS JIM JaHHbIM rpaduk rpadpukoM 3agaHHOW (QyHKIMM  (JIMHEHHOH,
KBaJ[paTUYHOM, 00paTHON MPOMOPLUOHATHHOCTH);

OIpeNIeNIATh NPUOIMKEHHBIE 3HAUE€HUS KOOPJMHAT TOUKH IepeceueHus rpadukoB GyHKLINHI;
OIepUpOBATH Ha Oa30BOM YPOBHE MOHATUSAMU: TOCIIEAOBATENFHOCTD, apru(MeTHIecKas Iporpeccus,
reoMeTpHUECcKasi POrpeccus;

pemarh 3aJa4d Ha MPOTPECCHUU, B KOTOPHIX OTBET MOXET OBITh MOJYYEH HEMOCPEICTBEHHBIM
1oJicueToM 6€e3 npuMeHeHus popmyi.

B noBceaHeBHOI )KM3HM M PU U3YYE€HHUH IPYTHX NMPeEAMETOB:

UCIOJb30BaTh TI'paMKU pPEAIbHBIX IPOLIECCOB M 3aBHUCUMOCTEH MJIsl ONpENeNIeHUs] MX CBOWCTB
(HanOonpIIie W HAWMEHBIIWE 3HAYEHUS, TNPOMEXKYTKHM BO3pacCTaHHWs W YObIBaHWA, 00JacTH
MIOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

WCIIOJIb30BATh CBOWCTBA JIMHEHHON (QYHKIIMH U €€ TpadyK Py PEUICHUH 33134 U3 APYruX y4eOHBIX
IIPEIMETOB.

CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

Vmerh mpezacTaBieHUEe O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIY4alHOIO COOBITHS,
KOMOWHATOPHBIX 337a4ax;

pemaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOT0 ¥ OpraHW30BaHHOIO Mepedopa;
MIPEJCTABIATh JaHHBIE B BUJIE TaOIUII, IHAarpamMMm, rpauKoB;

YUTaTh MH(OPMAIHIO, TPECTABICHHYIO B BUJIE TaOJIHUIIbl, AUArpaMMBbI, rpaduka;

OTIPEIeNIATh OCHOBHBIE CTATHCTUYECKNE XapAKTEPHCTUKN YHUCIIOBBIX HA0OPOB;

OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHIIINX CITydasix;

WUMETP MPECTABICHHE O POJIH 3aKOHA OOJIBIINAX YMCET B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI )KM3HM M NIPU U3YYEeHHH APYTHX NPeAMETOB:

OILIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

UMETb MPEJCTABICHUE O POJIM MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI;

CpaBHUBATh OCHOBHBIC CTATUCTUYECKHE XapaKTEPUCTHKH, TOJTYYEHHBIE B TPOILECCE PpEIICHUS
MPUKIIAJHOM 3a/1auu, U3yUEeHHUS PEATbHOTO SIBICHUS,

OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U SBJICHUN B HECTIOXKHBIX CUTYAIIHSX.

TekcroBble 3a124U

Pemrates Hec0XKHBIE CIOXKETHBIE 33]]a4l Pa3HBIX THIIOB Ha BCE apru(METHIESCKHE TCHCTBYS,

CTPOUTH MOJIENb YCIIOBHS 3aJlauu (B BUJE TAOJIUIIBI, CXEMbI, PUCYHKA WM YpaBHEHHUs), B KOTOPOH
JIaHbI 3HAYSHHS IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMUWH, C IIETBI0 TIOMCKA PEIICHUS 3a/1a9H;
OCYILECTBIATH CIIOCOO MOMCKA peIIeHHs 33Jaul, B KOTOPOM PACCYKACHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHHUIO WM OT TPEOOBAHMSI K YCIIOBHIO;

COCTABJISATH IJIAH PEIICHU 3a/1a4H;

BBIJICIIATH ATAITBl PEIICHHS 33]1a4H;

MHTEPIPETHUPOBATh BBHIYMCIUTENbHBIE PEe3yJbTaThl B 3a/auye, UCCIEA0BaTh MOJIYYEHHOE pEelIeHHe
3a1auu;

3HATh pa3IMyue CKOPOCTeN 00bEKTa B CTOSTUEH BOJIE, IPOTHB TEUECHUS U [0 TEUEHUIO PEKU;

pemaTh 3a/1a4i Ha HaXOXKJICHHE YaCTH YUCIIa M YHCTIa IO €ro YacTH,

pemiaTh 3a7ayd pa3HbIX TUIOB (Ha paboOTy, Ha MOKYNKH, HA JBM)KEHHE), CBSA3BIBAIOIIUX TpU
BEJIMYMHBI, BEICISITh OTH BEJTMYUHBI M OTHOIICHHS MEX Ty HUMU;



HaXOJUTh MPOLEHT OT YMCIa, YUCIIO MO MPOLEHTY OT HEro, HaXOAWUTh IPOLEHTHOE CHUKEHUE WU
IIPOLIEHTHOE MOBBIICHUE BEJTUYHHBI;
pelaTh HECIIOKHBIE JIOTHYECKUE 3a7ja4l METOJJOM PacCy X IECHUH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX PEIMETOB:
BBIIBUTATh TUIIOTE3bl O BO3MOXHBIX MPEAEIbHBIX 3HAYEHUSIX UCKOMBIX B 3a/1ay€ BEJIMYMH (IeaTh
MIPUKHJIKY ).
I'eomeTrpuueckue purypsoi
OmnepupoBaTh Ha 0a30BOM YPOBHE IOHATHSAMH F€OMETPUYECKUX (PUTyD;
U3BJIEKaTh MH(DOPMALMIO O NeOMETPUYECKUX (Urypax, MPeICTaBICHHYIO Ha 4YepTeKax B SIBHOM
BU/IE;
IPUMEHSATH IS PelIeHUs 3a]1a4 reoMeTpuyeckre (akThl, €CIM YCIOBUS UX IPUMEHEHMs 3aaHbl B
ABHOH (popme;
pelaTh 3a/lauy Ha HaX0XKJIeHHE FeOMETPUUECKUX BETMYHUH 110 00pa3laM WiIK alropuT™Mam.
B noBcenHeBHOM KU3HM M IPH M3Y4YEeHHHU APYTUX NPeIMETOB:
UCIOJIb30BaTh CBOMCTBAa reOMETPUYECKUX (DUTYp AJIS PEelIeHMs TUIOBBIX 3a7ay, BO3HUKAIOIIUX B
CUTYalLUsAX MIOBCEIHEBHON KHU3HU, 33/1a4 PAKTUUECKOTO COAEPKAHUS.
OTtHoweHnst
OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSIMHU: PABEHCTBO (HUTyp, PaBHbIC (UTYpHI, PABEHCTBO
TPEYrOJIbHUKOB, IapaJUIEIbHOCTD MPSAMBIX, IEPIEHANKYIAPHOCTD IPSIMBIX, YTJIbI MEKIY PSMBIMH,
MIEPIEHIUKYJIAP, HAKIIOHHAS, IPOEKIIHSL.
B noBcenHeBHOM KU3HHM ¥ NIPH U3YYCHHHU APYTUX NPEIMETOB:
HCII0JIb30BaTh OTHOLIEHHUS Ul PEIIEHUS IPOCTEHIINX 3a/1a4, BOSHUKAIOLINX B PEAIbHOM KU3HU.
H3mepenus 1 BbIYHCICHUS
BbInonHATE M3MEpPEHUE NJIUH, PacCTOSHUM, BEJIUYMH YIJIOB, C IMOMOLIbIO HHCTPYMEHTOB JUIS
U3MEpPEHU JUIVH U YTJIOB;
OpUMEHATh (HOpPMyNBl TEpUMeETpa, IUIOMAAXM U 00beMa, IUIOMAAM MOBEPXHOCTH OTAEIBHBIX
MHOT'OTPaHHHUKOB IPU BBIUMCIICHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY;
npuMeHsITh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPHUECKUE COOTHOIICHHS JUISI BBIYMCICHUS
JUIMH, PACCTOSIHUM, TUIOIIAJEH B IPOCTEUIINX CIIyYasX.
B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
BBIUHCIIATh PACCTOSHMS HAa MECTHOCTHM B CTAHJAPTHBIX CHUTYalMAX, IUIOIIAAM B IPOCTEHIINX
Clly4asix, IPUMEHATh (OPMYJIbl B IPOCTEHIINX CUTYALUSAX B [IOBCEHEBHON KU3HU.
I'eomeTpuyeckue NocTpoeHus
N300paxaTh THUNOBBIE IIOCKHE (QUIYpbl U (UTYpPHl B IPOCTPAHCTBE OT PYKH M C IOMOIIbIO
UHCTPYMEHTOB.
B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
BBINOJIHATH MPOCTEHININE TOCTPOESHUSI HA MECTHOCTH, HEOOXOJUMBIE B PeaIbHOM JKU3HU.
I'eomeTpuueckue npeodpazoBaHus
Crpoutsb urypy, CHMMETPHUHYIO JaHHOM (pUrype OTHOCUTENBHO OCH U TOUKH.
B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
pacro3HaBaTh JBI)KEHHE OOBEKTOB B OKPY’KaIOIIEM MHpE;
pacrno3HaBaTh CHMMETPHUHBIE (PUTYPBI B OKPYKAIOLIEM MUPE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH
OnepupoBarh Ha 0a30BOM YPOBHE MOHATUSMHU BEKTOpP, CyMMa BEKTOPOB, POU3BEICHIE BEKTOpA Ha
YHCII0, KOOPAUHATHI Ha IJIOCKOCTH;
OTpeAeNATh NPUOIMKEHHO KOOPIMHATHI TOYKHU IO €€ N300paKeHHI0 Ha KOOPIUHATHON TIOCKOCTH.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:
WCIIOJIb30BAaTh BEKTOPBHl JJISl pEIIeHUs TMPOCTEHIIMX 3aJad Ha OIpEIEeNeHHEe CKOpPOCTU
OTHOCHUTEJIBHOTO JIBUKEHUSI.
HcTropust MaTeMaTUKHU
OnuceiBaTh OTAEIBHBIE BBIJAIOLINECS PE3YIbTAThI, IOJYUYEHHBIE B XOE Pa3BUTHS MAaTEMAaTUKU KaK
HayKH;
3HATh NPUMEPHI MATEMATUUECKUX OTKPBITHHA U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMUPHOU
HCTOPHEN;
IIOHUMATh POJIb MaTEMAaTUKH B pa3Butuu Poccun.
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Metoabl MATEMATHKH

Brei6upaTh NOIXOSMIMIA W3YYEHHBIH METOJ MJsl PeUIeHHs] M3yYEHHBIX THIIOB MaTeMaTHUYeCKHX
3a/1a4;

[IpuBOaUTE IpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH AEHCTBUTEIBHOCTH U
MPOU3BEICHUSIX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUYUThCS B 7-9 Kiaccax /M odecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KeHUsI 00pa30BaHus HA 0230BOM U YIJ1y0JI€HHOM YPOBHSX
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

OnepupoBarh MOHATUAMM: OIpPENEIECHUE, TEOpeMa, aKCUOMa, MHOXECTBO, XapaKTEPUCTHKU
MHOJKECTBA, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEUHOE U OECKOHEUYHOE MHOYKECTBO, IMMOAMHOMXKECTBO,
MIPUHAJJIE)KHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

M300pakaTh MHOXKECTBA U OTHOIIICHHE MHOKECTB C TIOMOIIBIO KPYToB Diiiepa;

OTIpEeAEIIATH IPUHAJJICKHOCTD AIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U NIEPECEUCHUIO MHOXKECTB;
3a/1aBaTh MHOKECTBO C MTOMOIIbIO IEPEUUCIICHUS 3JIEMEHTOB, CIIOBECHOT'O OITMCAHNS;

ONEpUPOBATh MOHATUSMHU: BBICKA3bIBAHUE, UCTUHHOCTb U JIO)KHOCTb BBICKA3bIBAHUS, OTPULIAHUE
BBICKA3bIBAaHUM, OINEpallMd HaJ[ BBICKAa3bIBAHUSMHU: U, WJIH, HE, YCJIOBHBIE BBICKa3bIBAHUS
(MMIUTMKALIAN);

CTPOUTDH BBICKA3bIBAHUS, OTPUIIAHUS BBICKAa3bIBAaHUH.

B noBce HeBHOM KU3HU U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

CTPOUTD LIETIOYKH YMO3AKIIOUEHHUI Ha OCHOBE UCIIOJIb30BAHUS MTPABUJI JIOTHKH;

UCIIOJIb30BaTh MHOXKECTBA, OINEpalliil C MHOXECTBAMH, HUX Tpaduyeckoe MpeAcTaBICHUE s
OTHCaHUs PEAIbHBIX MPOIECCOB U SIBJICHUH.

Yucaa

OrnepupoBaTh MOHATUSMU: MHOKECTBO HATYPAJIbHBIX YUCEJ, MHOYKECTBO LIETBIX YHCEII, MHOKECTBO
palMOHANIBHBIX YUCEN, UPPALMOHAIBHOE YUCIIO0, KBAPATHBIA KOPEHb, MHOXKECTBO JACHCTBUTEIbHBIX
YHUCeJ, TEOMETPUYECKAss UHTEPIIPETAIlsl HATYypaIbHBIX, IEJIBIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YHCEJl;

MMOHUMATh U OOBSICHITH CMBICIT TTO3UIIMOHHOM 3aMMCH HATYPaJIbHOTO YHCIIA;

BBIMIOJIHATH BBIUUCIIEHHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM ITPUEMOB PAIlMOHAIBHBIX BBIUUCICHUN;
BBITIOJIHSTH OKPYTJICHHE PAllMOHATBHBIX YHCEII C 33JITaHHON TOUHOCTHIO;

CPaBHUBATH pAllMOHAIbHBIE U UPPALIMOHAIILHBIE YHUCIIA;

MPEACTABIIATH PAIIMOHATIEHOE YHUCIIO B BUJE IECITHUYHON JPOOH

yIOPSI0YUBATh YUCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOU U JIECATUYHON ApOOH;

Haxoauth HOJI u HOK uncen u ucnosipb3oBaTh UX MpU PEIICHUH 3a7a4.

B noBceHeBHOM KU3HM U IPH M3YYeHHUH APYTUX NPeIMeETOB:

MIPUMEHATH TIpaBUjIa MPUOIMKEHHBIX BBIYUCICHUN MPU PEIICHUU MPAKTHUYECKUX 3aJ1ad U PEIICHUN
3a/1a4 IPYruxX y4eOHbIX MPEAMETOB;

BBITIOJIHSTH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUN TIPH PEIICHUN MPAKTHYECKUX 3aJ71a4, B TOM YHCIIE
MPUOTMKEHHBIX BBIUMCIICHHUI;

COCTaBJISITH M OILIEHUBATh YMCIIOBBIC BBIPAKCHHUS MPH PEHICHUU MPAKTUYECKUX 3a7ad W 3a/ay U3
JIPYTUX y4eOHBIX MPEIMETOB;

3aMUCBhIBaTh M OKPYTJIATH YWCJIOBBIC 3HAYEHHS PEATbHBIX BEIMYUH C HWCIIOJH30BAHUEM Pa3HBIX
CUCTEM U3MEPEHUS.

ToxknecTBeHHbIE IPeoOpPa3oBaAHUSA

OnepupoBarb MNOHATHSMU CTENEHHM C HATypajdbHBIM IIOKa3aTeleM, CTENeHH C LEbIM
OTPHUIIATEILHBIM TIOKa3aTeleM;

BBITIONHATh MPEoO0pa3oBaHUs IENbIX BBIPAKEHUN: JEHCTBUS C OJHOWICHAMHU (CJIOXKEHHE,
BBIYMTaHUE, YMHOXEHHUE), IEUCTBHUS C MHOTOWICHAMH (CJI0KEHUE, BEIYUTAaHUE, YMHOKEHUE);
BBITIONTHSATH Pa3J0KeHHe MHOTOYWICHOB Ha MHOXKHUTENN OJHUM M3 CIIOCOOOB: BHIHECEHHUE 32 CKOOKY,
TPYIIIUPOBKA, UCIIOIB30BaHNE (DOPMYJIT COKPAIIEHHOTO YMHOKEHUS;

BBIJIEJISITh KBa/IpaT CyMMbI U Pa3HOCTU OJIHOUJICHOB;

packiaapBaTh HA MHOKHUTENN KBAJAPATHBIA TpPEXUJIeH;

BBHITIONHATh MPEOOPa30BaHMs BBIPAKEHUH, COJEpKAINX CTEMEeHU C MEeNbIMH OTPHUIATEIbHBIMU
MOKa3aTeJSIMU, TIEPEXOAUTh OT 3alUCH B BUJIE CTETICHH C IICJIBIM OTPUIIATEIILHBIM IMOKa3aTeIeM K
3armcy B BUJE IPOOH;
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BBIIOJIHATE ~ MpeoOpa3oBaHus  JApOOHO-pAllMOHATBHBIX — BBIPAKEHUH: COKpalleHue Jpooei,
MpUBEJICHNE alreOpandecKkux ApoOei K oOIeMy 3HaAMEHATEI0, CIOXKEHNEe, YMHOXKCHHE, JCIICHHUE
anrebpanveckux ApobOel, BO3BeACHHE anreOpandeckoil ApoOM B HATYypalIbHYI0O U IETYIO
OTPHULIATENIbHYIO CTEIICHb;

BBINOJIHATH MPEOOPa30BaHMsI BEIPAKECHUH, COIEPKAIINX KBaIpaTHbIE KOPHHU;

BBIICTISITh KBAJpaT CYMMbI WJIM Pa3HOCTU JABYWIEHA B BBIPAKEHUSAX, COJAEPXKALIUX KBaJpaTHbBIE
KOPHH;

BBITNIOJHATH MpeoOpa3oBaHuUs BRIPAKECHUN, COEPKAIIMX MOTYJIb.

B noBceaHeBHOI KM3HM U IPU U3YYE€HUHU APYTUX NMPeEAMETOB:

BBINOJIHATE MPE0OPa30BaHMs U ACHCTBHS C YUCIAMU, 3aIIMCAHHBIMU B CTAaHIAPTHOM BH/IE;
BBITIOJIHATH MPEe0Opa3oBaHus anreOpanyecKux BBIPAXKEHHUHN MpU pelIeHUH 3a/a4 JAPYTUX y4eOHBIX
MPEIMETOB.

YpaBHeHHsI M HEPABEHCTBA

OmnepupoBaTh HMOHATHAMU: ypaBHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PELICHHE HEPaBEHCTBA,
paBHOCHUJIbHBIE YpaBHEHHUS, 00JIaCTh OIpe/IeieHHs] YpaBHEHHs (HEpaBeHCTBA, CUCTEMbl YpaBHEHUIA
WM HEPABEHCTB);

peliaTh TMHEHHbIe YPaBHEHHS U YPAaBHEHUS, CBOAMMBIE K JTMHEHHBIM C MOMOIIBIO0 TOX/IECTBEHHBIX
peoOpa3oBaHMIA;

pelars KBaJpaTHbIE YpPaBHEHHUS M YPaBHEHMs, CBOJUMbBbIE K KBaJpPaTHBIM C IOMOIIBIO
TOKIECTBEHHBIX MTPE0OpPa30BaHNUM;

pemars ApoOHO-IMHEHHbIE YPaBHEHUS;

peuaTh npocTeiiire uppaoHagbHble ypaBHEHUS BUAA / f(x)=a, \/ f(x)= \/ g(x);

pelaTh ypaBHEHUs BUJA x"=a ;
pelaTh ypaBHEHHsI CIOCOOOM pa3ioKeHUsI HA MHOXKHUTEIHN U 3aMEHbI IEPEMEHHOM;
HCII0JIb30BAaTh METOJI MHTEPBAJIOB Ul PEILIEHUS LENbIX U JPOOHO-PALIMOHAJIbHBIX HEPABEHCTB;
peaTh JMHEHHbIE YPAaBHEHUS M HEPABEHCTBA C MapaMeTpaMu;
pelIaTh HECI0KHbIE KBaIPATHBIE YPABHEHHUS C TAPaAMETPOM;
pelIaTh HECIOKHBIE CUCTEMBI JINHENHBIX YPAaBHEHU € TapaMeTpamy;
pelIaTh HECIOXKHbIE YPaBHEHUS B II€JIbIX YHCIIaX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
COCTaBJIATh W pELIaTh JIMHEWHbIE M KBaJApaTHbIE YpaBHEHMs, YpaBHEHHs, K HUM CBOJSIIUECS,
CHCTEMBI JINHEHHBIX YpaBHEHUH, HEPABEHCTB MPU PEIICHUH 3a/1a4 JPYTUX y4eOHbIX PeAMETOB;
BBINIOJIHATh OLEHKY MpaBAonofoOus pe3ysibTaToB, IMOIY4YaeMbIX HpPHU pPELIEHUH JIUHEHHBIX U
KBaJIpaTHBIX YpPaBHEHUI M CHCTEM JIMHEHHBIX YpaBHEHUN W HEPABEHCTB IPU PEIICHUU 3anad
JPYTUX y4eOHBIX MPEIMETOB;
BbIOMPATh COOTBETCTBYIOIME YPABHEHUS, HEPABEHCTBA WM HMX CHCTEMBl Ul COCTaBJICHUS
MaTeMaTHYECKOW MOJIENHN 3aJaHHOW pearbHOM CUTYallH WY IPUKJIAJHON 3a/1a4u;
YMETb HMHTEPIPETUPOBATH IOJYYEHHBIM NpU PEIIEHUU ypaBHEHUS, HEPABEHCTBA WJIM CHCTEMBbI
pe3yibpTaT B KOHTEKCTE 33JaHHOM peabHOM CUTYaAllMX WU IPUKIAJIHON 3a1a4H.
DyHKUMH
OnepupoBarh MOHATUSAMU: (YHKIIMOHAJIbHAS 3aBUCUMOCTb, (QYHKIUSA, TpaduK (PYHKIHU, CLIOCOObI
3aaHus (PyHKIMH, apryMeHT U 3HaYeHHe (PYHKIIMU, 00JIaCTh ONPEAesICHUs] 1 MHOKECTBO 3HaUCHUH
byHKIMM, HyIH (QYHKIMHA, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIHH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUHY;
CTpOUTH TpaduKU JTUHEHHON, KBaApaTUUHON (YHKIMI, 00paTHOM MPONOPIMOHATBLHOCTH, (QYHKIIUN
BH/JIA: y=a+L, y=~x,y=x, y=|x

X+b
Ha TpUMepe KBaJpaTUYHOW (YHKIMH, MCIOJIB30BaTh MpeodpasoBanus rpaduka Gpynkmmu Y=f(X)
71 TIOCTPOEHUs TPaMKOB QYHKIMH y — af (kx+b)+c;
COCTaBJISATh YpPaBHEHUS MPAMON IO 3aJaHHBIM YCJIOBUSAM: MpPOXOJAIIEH uepe3 JIBe TOYKU C
3aJJaHHBIMHM KOOpJIWHATaMHU, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U NapauieIbHON JaHHOM IPSIMOM;
UCCIEeNoBaTh (PYHKIIMIO 10 ee rpaduKy;
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HaXOJUTb MHOXECTBO 3HAUEHUH, HYIM, IPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTUIHON (YHKIINH;

OIIEPUPOBATH MOHATUSMH: IOCIEIOBATEIBHOCTD, apU(PMETHUYECKas MPOTPECcCHs, TeOMETpHUYECKas
IIpOrpeccus;

peraTh 3a/1a4d Ha apu(pMETHIECKYIO U TEOMETPHUECKYIO TPOTPECCHIO.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

WUTIOCTPUPOBATh C IOMOINBIO Tpaduka peaJbHyl 3aBHCHUMOCTh WJIM TPOLECC MO0 UX
XapaKTePUCTUKAM;

UCIOJIb30BaTh CBOMCTBA M IpaduK KBaApaTUYHOW (QYHKUMHU IPU PELUICHUH 3a1ad U3 JAPYIHx
y4eOHBIX TPEMETOB.

TexcToBBIC 3a1a4H

Pematp npocThle U CI0XHBIE 33Ja4X Pa3HbIX TUIIOB, a TAK)KE 33J]a4X [TOBBILIEHHOW TPYAHOCTH;
UCIOJb30BaTh pa3Hble KPAaTKHUE 3alMCU KaK MOJEIM TEKCTOB CIOXHBIX 3a4ay Uil IMOCTPOCHUs
IIOMCKOBOW CXEMBI U pEIICHUS 3a/1a4;

pasnuyaTh MOJAEIb TEKCTa U MOAENb PELICHUs 3a/1aul, KOHCTPYUPOBATh K OJAHOM MO peleHus
HECJIOXKHOM 3aJ]auy pa3Hble MOJIEIM TEKCTa 33/1a4H;

3HaTh U NPUMEHATH 00a croco0a Noucka peleHus 3aad (0T TpeOOBaHUS K YCIOBHIO U OT YCJIOBUS
K TpeOOBaHUIO);

MO/JICJINPOBATh PACCYKICHMSI ITPU MOUCKE PEIICHUS 3a/1a4 ¢ IOMOIBIO Tpad-CXeMbl;

BBIJIEJISITh 3TAIlbl PELICHUS 3a/1a4M U COJIeP KaHNE KaXKI0ro JTara;

yMEThb BbIOMpaTh ONTUMAJIbHBIA METOJ pelIeHUs 3aJaud M OCO3HaBaTh BBIOOP MeETOAA,
paccMaTpuBaTh pa3InyHbIE METO/Ibl, HAXOAUTH Pa3HbIE PEILICHUS 3aJ]a4ul, €CJIM BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYAHEHUS NP PEIICHUH 3a]1a4;

BBIIIOJIHATH pa3jMyuHble IPeoOpa3oBaHus MPEIIOKEHHON 3a/lau, KOHCTPYHPOBaTh HOBBIE 33/1a4u
U3 JJAHHOM, B TOM 4uCJIe OOpaTHbIE;

UHTEPIPETUPOBATh BBIUMCIMTEIbHBIE PE3YJIbTAThl B 3ajauye, UCCIIENOBaTh MOJYYEHHOE pEIleHue
3aJauy;

aHAJIM3UPOBATh BCEBO3MOXKHbBIE CUTYALIMH B3aUMHOTO PACIONIOXKEHHUS JBYX OOBEKTOB U U3MEHEHUE
UX XapaKTepUCTUK IPU COBMECTHOM JABMKEHHM (CKOPOCTb, BpPEMs, PacCTOSHHE) NMPH PELIeHUU
3aJ1a4 Ha JABM)KEHUE JBYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTUBOIOJIOKHBIX HAPaBICHUSIX;
HCCIIeI0BaTh BCEBO3MOKHBIE CUTYAIlMM IIPU PEILICHUH 33]a4 Ha JIBUKEHHE IO peKe, pacCMaTpUBaTh
pa3Hble CUCTEMBI OTCUETA;

pemaTh pa3HoOOpa3HbIe 3a/1a4M «HA YacTH,

pemiath U OOOCHOBBIBaTH CBOE pELIEHUE 334ay (BBLACNIATH MaTEeMaTHYECKYyl0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKclia U YHUCia [0 €ro YaCcTH Ha OCHOBE KOHKPETHOT'O CMbICIIA JIpooH;
OCO3HaBaTh U OOBSCHATh WACHTUYHOCTD 3a/1ad Pa3HBbIX TUIIOB, CBS3BIBAIOLIUX TPU BEJIUYMHBI (Ha
paboTy, Ha TOKYIKH, Ha JABIMXKEHHE), BBIIENATH 3TH BEIMYMHBI U OTHOIIEHUS MEXIy HHUMH,
MPUMEHSTh UX MPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;
BJIaJIeTh OCHOBHBIMU METO/IaMH PEILIEHUs 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPALINY;

pelarh 3aJa4d Ha IMPOLEHTHI, B TOM YHUCJE, CIOKHbIE MPOLEHTHl ¢ 0OOCHOBAaHHEM, HCIIONb3YS
pasHble CIIOCOObI;

pelarh JIOTUYECKUe 3a/layd pa3HbIMU CIIOcOOaMHU, B TOM 4YHCIE, C JIByMs OJIOKaMU U C TpeMms
6J10KaMM JaHHBIX C TOMOIIBIO TaOJIHIL;

peliaTth 3a/1a4u 10 KOMOMHATOPHUKE M TEOPHH BEPOSITHOCTEN HAa OCHOBE MCIOJIb30BaHUS U3YUEHHBIX
METO/I0B U 0OOCHOBBIBATH PELICHUE;

peliaTh HeCIOXKHbIE 337aUl IO MaTEMaTHYECKON CTaTUCTUKE;

OBJIa/IETh OCHOBHBIMU METO/IaMH pEIIEHUs CIOKETHBIX 3a7ay: apupMeTUIeCKUi, anredpandeckui,
nepe0op BapHaHTOB, T€OMETPUUECKUN, TpaduyecKuil, MPUMEHATh UX B HOBBIX O CPAaBHEHUIO C
W3YYEHHBIMHU CUTYaIUSAX.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPEeIMETOB:

BBIJICJIATH IIPU PELICHUM 3a/1a4 XapaKTEPUCTUKU PacCMaTPpUBAEMOM B 3aJ1a4€ CUTYALUH, OTIMYHBIC
OT peaJbHBIX (T€, OT KOTOPBIX a0CTParMpoBaIMCh), KOHCTPYUPOBATh HOBBIE CHUTYAllUU C Y4ETOM
9TUX XapaKTEPUCTHUK, B YaCTHOCTH, IIPU PELIECHUHU 3a]a4 Ha KOHLEHTPALUU, YYUTIBATh INIOTHOCTD
BEIIECTBA;
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pelars 1 KOHCTPYMPOBATh 3a/1a4l Ha OCHOBE PACCMOTPEHMSI pEallbHBIX CUTYyallUil, B KOTOPBIX HE
TpeOyeTcsi TOUHBIA BEIYUCIUTENbHBIA PE3YIIbTAT;

pelaTh 3aa4y Ha ABM)KEHUE IO PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.

CrarucTUKa U TeOpusi BepOSATHOCTE

OmnepupoBaTh MOHATHUSMH: CTOJOYATbIE W KPYTrOBBIC IUArpaMMbl, TaOJHIBI JTAHHBIX, CpEIHEe
apu¢pmeTHyecKoe, MeauaHa, HauOoJbllee U HaUMEHbIlee 3HAuY€HUs BBIOOPKH, pa3Max BbIOOpKH,
JUCIIEpCUs U CTAaHJIaPTHOE OTKJIOHEHUE, CllydaliHas N3MEHYMBOCTD;

U3BJIEKaTh HH(OPMAIMIO, IPEJCTABICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax;

COCTaBJIATh TAOJIMLbI, CTPOUTH AUArpaMMbl U rpadMKu Ha OCHOBE JaHHBIX;

OTIEPUPOBATH MOHATHIMU: (PaKTOPHAI YUCIIA, IEPECTAHOBKH U COYETaHUs, TpeyroapHuK Ilackans;
IIPUMEHSATH [TPABUIIO IPOU3BEACHUS MIPU PEIIEHUH KOMOMHATOPHBIX 3a7ay;

OIIEpUPOBATh MOHATUSAMH: CIy4YalHBIA ONBIT, CIy4yailHbId BBIOOp, HCIBITAHUE, JIEMEHTApPHOE
cilyyailHoe coObITHE (MCXOX), KJIACCHMUYECKOE OINpEAETICHHE BEPOSTHOCTH CIy4ailHOro coOBITHS,
OTIepaLuy HAJ| CTyYalHBIMU COOBITUSIMH;

IIPEJCTABIATh HH(OPMALIMIO C TIOMOLIBIO KPYTroB Diliiepa;

pelars 3aJaud Ha BBIUMCIEHHE BEPOATHOCTH C IOJICYETOM KOJIMYECTBA BAPUAHTOB C ITOMOLIBIO
KOMOWHATOPHKHU.

B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

U3BJIEKaTh, MHTEPIIPETUPOBATh U MPEoOPa30BbIBATh UH(OPMALIMIO, MPEACTaBICHHYIO B Ta0IULAX,
Ha JMarpaMmax, rpagukax, OTpa)karollyl0 CBOMCTBA M XapaKTEPUCTHUKU PEaJbHBIX MPOLECCOB U
SIBJICHHI;

OTIPENIeNIATh CTATHCTUYECKHE XapaKTEPUCTHKH BBIOOPOK MO TabiwiaMm, Auarpammam, rpadukam,
BBITIOJIHATh CPABHEHUE B 3aBUCUMOCTH OT LIEJIU PELICHMS 3a/1a4H;

OLIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITUI M SIBIICHHIA.

I'eomerpuueckue purypbi

OmnepupoBaTh MOHATUSMH F€OMETPUIECKUX (pUryp;

U3BJIEKaTh, MHTEPIPETUPOBATh U MPEoOpa3oBbIBaTh MH(OPMAIMIO O T'€OMETPUUYECKUX (Urypax,
IIPE/ICTABICHHYIO HA UEPTEKAX;

IPUMEHATh TeoMeTpuueckue (akThl A pelIeHus 3a4ad, B TOM YHCIE, MPEANoJaraioinmx
HECKOJIBKO LIaroB peLIeHMUs;

(dbopMyIMpOBaThH B MPOCTEHIINX CITydasx CBOMCTBA U MPU3HAKU QUTYD;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUS;

BJIaJIeTh CTAHIAPTHOM Kiaccudukanuei miockux Guryp (TpeyrojJbHUKOB U YETHIPEXYTOJIbHUKOB).
B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

HCIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (UTYp JUIS PELIeHUs 3aJay MPaKTHUYEeCKOro Xapakrepa U
3a]1a4 U3 CMEXHBIX JUCLHUILIMH.

OTtHowmeHnst

OnepupoBaTh NOHSTHUSMHU: PABEHCTBO (UTyp, paBHBIE (QUIYpHI, PABEHCTBO TPEYrOJbHUKOB,
MapajUIeIbHOCTh  NPSIMBIX,  NEPHEHIUKYISAPHOCTb  MPSAMBIX, YIUIBI  MEXIy  IPSIMBIMU,
MEPIEeHIUKYNIAp, HAKJIOHHAs, MpOeKuus, nogodue @uryp, mnoaoOHble (Uryphl, MOJ00HbBIE
TPEYTrOJIbHUKY;

MIPUMEHSTH TeopeMy Dajeca u TeopemMy o MPONOPIHUOHATIBHBIX OTPE3KaX MPH PEIICHUU 33/1aY;
XapaKTepU30BaTh B3aHMHOE PACIIOIO0KEHHUE MPSAMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

HCII0JIb30BaTh OTHOLICHHUS I PEILIEHUS 3a]]a4, BOZHUKAIOIUX B PEAIbHOM JKU3HHU.

N3mepenus u BbIuncIeHUS

OmnepupoBaTh MNpEACTaBICHUSIMH O JUIMHE, IUIOMAAM, oObeMe Kak BeduyuHaMmu. [IpuMeHSTbH
teopeMy Iludaropa, popmynsl miomaau, o0bemMa Ipyu pelIeHNH MHOTOIIATOBBIX 33/1a4, B KOTOPbIX
HE BCE JaHHbIE IPEJCTaBJIEHbl SBHO, a TPEOYIOT BBIYMCICHH, ONEpHpPOBaTH Oojiee IHUPOKUM
KOJMYECTBOM (OPMYJ AJTUHBI, TUIOIIAIU, 00beMa, BEIUUCIATh XapaKTEpPUCTUKNA KOMOMHAIMK (uryp
(OKpYXKHOCTEd M MHOTOYTOJIbHUKOB) BBIYHCIIATH PACCTOSIHUS MEXIY (GUIypaMH, HPUMEHSTbH
TPUTOHOMETpUUECKHe (GOpMYJbl s BBIYMCIEHUNH B 0O0J€e CIO0XKHBIX Cllydasx, HPOBOAMTH
BBIYHCJIEHHS HA OCHOBE PaBHOBEJIMKOCTH M PaBHOCOCTABJIIEHHOCTH;

MIPOBOJUTH MPOCTHIE BHIYUCIECHUS HA OObEMHBIX TENax;

(dopMyIHMpoBaTh 33a4M Ha BBIYMCICHHUE AJIUH, IUIOIAeH 1 00bEMOB U PelIaTh UX.
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B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPeIMETOB:

IIPOBOJIUTH BBIYUCIIEHUS] HA MECTHOCTH;

IPUMEHATh (OPMYJIBI TPH BBIYUCICHUSAX B CMEXKHBIX Yy4YeOHBIX TNpeAMeTax, B OKpYXKaromien
JNEHUCTBUTEILHOCTH.

I'eomeTpuyeckue nocTpoeHus

N306paxats reomeTpuueckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIMCAHHUIO;

CBOOO/IHO OIIEPUPOBATH YEPTEKHBIMU UHCTPYMEHTAMH B HECJIOKHBIX CIIydasX,

BBIIIOJIHATH [TOCTPOEHHUSI TPEYTOJIbHUKOB, IPUMEHATh OTJAEIbHBIE METO/IbI TOCTPOECHUN LIUPKYJIEM U
JIMHEWKOW U MPOBOJUTH MPOCTEMIINE UCCIEOBAHUS YUCIIA PELICHU;

M300pakaTh THUIIOBBIC IUIOCKME QUTYpHl U OOBEMHBIC Tella C MOMOIIBI0 IPOCTEHUIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBceaHeBHOM JKU3HM M IPH M3Y4YEHHHU APYTUX NPeIMETOB:

BBITIOJTHATH MPOCTEHUIIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOAUMBbIE B peaibHON KU3HU;

OLIEHUBATh Pa3Mephl PealbHBIX 00BEKTOB OKPYKAIOIMIETO MHPA.

IIpeoOpa3zoBanust

OmnepupoBarh MOHATUEM JIBUKCHUS U MPEOOpazoBaHMs 1000Us, BIAACTh IPUEMaMH MOCTPOCHHS
buryp c HCIONb30BaHUEM JIBIKEHUN U TpeoOpazoBaHUil MOM00US, MPUMEHSTH IOJTYYCHHbBIE
3HAHUSA M ONBIT MOCTPOEHUM B CMEXHBIX IMPEAMETAaX U B PEAIBHBIX CUTyalUsIX OKPY’KAIOLIETro
MHUpA;

CTpPOUTH (QUTYpPYy, MOAOOHYIO JaHHOM, IMOJH30BATHCS CBOMCTBAMHU MOAOOUSA I 0OOCHOBaHUSA
CBOMCTB (puryp;

MPUMEHSTH CBOMCTBA ABMKCHHIA JJISl TIPOBEICHHSI TPOCTEUIINX 00OCHOBAaHUI CBOIMCTB (UTYD.

B noBce HeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

MPUMEHSTH CBOICTBA ABIKEHHUI U MIPUMEHSTH TI0JJ00HE /Il HOCTPOCHUN M BHIYMCIICHUH.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

OnepupoBaTh NOHATUSMHU BEKTOp, CYMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEJIEHUE BEKTOpA Ha 4YMCIIO,
yroia MeXAy BEKTOpaMH, CKaJIpHOE IPOM3BEICHHUE BEKTOPOB, KOOPAMHATHI HA ILJIOCKOCTH,
KOOpJUHAThI BEKTOPA;

BBINOJIHATE JI€HCTBUS HAJl BEKTOpaMH (CJIOXKEHHE, BIYUTAaHHE, YMHOXKEHHE Ha YHCIO0), BEIYUCIATh
CKaJSIPHOE TIPOM3BENIEHUE, OINpEAesATh B MPOCTEHIIMX ClydasX Yrol MeXIy BEKTOpaMu,
BBINOJIHATE Pa3JIoKEHUE BEKTOpa Ha COCTABIISAIOLIME, MPUMEHATh MOJyYeHHbIE 3HaHUS B (U3MKe,
10JIb30BaThCs (DOPMYIJION BBIUMCIICHUS PACCTOSHUS MEX]y TOUKaMH 10 U3BECTHBIM KOOpJUHATAM,
UCMOJIb30BaTh YPABHEHUS (QUTYp JUI pEeLICHUs 3a1a4;

MPUMEHSTh BEKTOPbI U KOOPJMHATHI JUIsl PEUICHHs] T€OMETPUUYECKUX 3alady Ha BBIYMCIEHUE JIMH,
YTJIOB.

B noBceaHeBHON KU3HM U NIPM U3YYEeHUH APYTUX NPeIMETOB:

UCIOJb30BaTh MOHATHUSA BEKTOPOB M KOOPJIMHAT JJIs pelleHus 3anady o ¢usuke, reorpadpuu u
JIPYTUM y4eOHBIM IIpeIMEeTaM.

Hcropus MaTeMaTHKHU

XapakTepr30BaTh BKJIAJ BBIIAIOIIMXCS MAaTEMAaTHKOB B Pa3BUTHME MATEMaTUKU U MHBIX HAyYHBIX
oOIacreii;

MMOHUMATh POJIb MAaTEMAaTUKH B pa3BuTuu Poccun.

Metoabl MATEMATUKH

Hcnonb3ys n3ydeHHbIE METO/IbI, POBOJUTH J1I0KA3aTEIbCTBO, BBIMOIHATH OIPOBEPIKEHUE;
BbIOMPATh U3yYEHHbIE METO/Ibl M X KOMOMHALIUY [T PEIICHU MaTeMaTHUECKUX 3a/1a4;
WCIOJIb30BaTh MaTE€MaTHYECKHe 3HaHUs JUIsl ONHCaHUS 3aKOHOMEpPHOCTEH B OKpyKarolen
NENCTBUTEIBHOCTH U IIPOU3BEICHUSIX UCKYCCTBA,

MPUMEHSTh MPOCTEHIINE MPOrpPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI
IIPYU pELIEHUN MaTEMaTUYECKUX 3aad.

2. Copnep:xaHue yueOHOro npeamera

5 xnacc (5 4 B Henemo, Bcero 170 1)
1. HarypanbHble yncina u mkansl (12 u)
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OOo3HaueHHue H CpaBHEHHE HATypalbHbIX uyHcend. Mcropusi GopMUpOBaHMS TOHATHSA 4YHCTA:
HatypaiabHble yncia. CTapuHHBIE CUCTEMBI 3anmucH yucen. Otpe3ok. [numHa otpeska. TpeyronbHUK.
ITnockocts. Hpsamas. Jlyy. IlIkanel 1 KOOpAUHATSHL.
OcHoBHas nenb. CucreMaTU3upoBaTh U 0OOOIIUTH CBEIECHUS O HATypallbHBIX YHUCIaX, IOJy4YEHHbIE B
HAYyaJIbHOM IIKOJIE; 3aKpEeNuTh HABBIKM IIOCTPOECHUS W H3MEPEHUs OTpe3KoB. BBectu mnonsATue
KOOPJAMHATHOIO J1y4d, €JUHUYHOIO OTpe3Ka M KOOpAMHATBl TOYKH. POpPMUPOBATH YMEHHE CTPOUTH
KOOpJAMHATHBIMA JIyd M OTMEYaTh HAa HEM 3aJaHHbIE YUCIIA, Ha3blBaTh YHCIO, COOTBETCTBYIOIIEE
JAHHOMY [EJICHUI0 Ha KOOpAMHATHOM Jyde. HayuuTh HCHonb30BaTh NPHOOpPETEHHbIE 3HAHHUS U
YMEHMS B IPAKTUYECKOM NEATEIBHOCTH U TOBCEAHEBHOM KU3HU.
KonTponbras padorta Ne 1 mo reme: «HarypanbHble YiClia U KA.

2. CnoxeHre 1 BBIYMTaHUE HATYpaIbHBIX drcel (20 9)
CrnoxeHue 1 BBIUMTAaHHME HATYpalbHBIX YMCell, uX cBoicTBa. JI. Marauukuii. YnucinoBeie 1 OyKBEHHbIE
BBIpakeHHs. Poxx/ieHne OyKBeHHOW CUMBOJIMKH. Pelienre TMHEHHbBIX ypaBHEHUH.
OcHoBHasl 1enb. 3aKpelnuTh W Pa3BUTh HABBIKU CJIOKEHUS W BBIUUTAHUS HATypaJlbHBIX YHCEIL.
Hauunath anredbpanyeckyro MOJArOTOBKY: COCTaBI€HUE OYKBEHHBIX BBIPAKEHHH IO YCIOBHIO 3aJauH,
pElIEHHE YpABHEHHH HAa OCHOBE 3aBUCMMOCTH MEXKJYy KOMIOHEHTaMH JeulcTBuid. Hayuuts
UCMOJb30BaTh NPUOOPETECHHbIC 3HAHUSA U YMEHHUS B IPAKTUYECKOH NeATENTbHOCTH M IOBCETHEBHOM
AKU3HU.
Konrtponsnas padora Ne 2 o teme: «CiiokeHUE U BBIYUTAHUE HATYpPaIbHBIX YUCEID.
Kontponbnas padota Ne 3 o teme: «YpaBHEHUEY.

3. YMHOXEeHHE U eJIeHHe HaTypalIbHBIX uncen ( 25 u)
YMHOXKEHHE W JEJICHHE HATypaJIbHBIX YHCEJI, CBOMCTBA YMHOXKEHHs. YIPOIIECHHUE BBIPAKECHUM.
ITopsimok BeimosiHeHust aeiictBuil. KBazgpar u ky6 uucina. Pemenne TeKCTOBBIX 3a/1a4.
OcHoBHasi 1eNb. 3aKpernuTh W pa3BUTh HABBIKK apU(METHUECKUX JEHCTBHH C HATypaJlbHBIMH
yuciaaMud. BBectn monsTHs KkBagpata W Kyba uucia. COBEpLIEHCTBOBaTh HAaBBIKU 0 PELICHUIO
YPAaBHEHUN HAa OCHOBE 3aBUCHMOCTH MEKIy KOMIIOHEHTaMHU JeHCTBHMH. Pa3BuBaTh ymeHue peniath
TEKCTOBBbIE 3a1a4k. [[03HaKOMHUTB ¢ peleHneM 3a7ad ¢ IOMOIIbIO ypaBHeHU. Hayunts ncnosb3oBarh
nproOpeTeHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOH IEeATEIbHOCTH M MOBCETHEBHOM JKNU3HU.
KonrtponbHas pabora Ne 4 o Teme: «YMHOKEHHE U JIEJICHUE HATYPAJIbHBIX YUCEI.
KonTponbnas padota Ne5 no teme «YnpolieHne BoIpaKeHU».

4. ITnomanu u 00bEMBI (13 u)
Boruncnenus no ¢popmynam. Ilnomans. [Tnomane npsmoyronsHuka. EquHuIb n13MepeHus miomaei.
[TpsmoyronbHbIil napamienenunen. O0beMbl. O0beM NPAMOYTOJLHOTO NapajieNenune/a.
OcHoBHas 1enb. Pacmuputh npencTaBieHus ydaluxcst 00 U3MEpEHUU TeOMETPUYECKUX BEIMYMH Ha
IpUMepe BBIYMCICHUS IUIomafeil u oObEMOB M CHCTEMAaTU3MPOBATh W3BECTHBIE UM CBEACHUS O
eauHUIax u3MepeHus. OtpabaTbiBaTh HaBBIKM BBIUMCIEHHMS 1O (opMmynaM IMpH pelieHun
reoMeTpUUYECKUX 3a7ad. POpMHUpPOBaTh 3HAHUS OCHOBHBIX €IUHMI] U3MEPEHUS U YMEHMSI MEPEUTH OT
OJIHUX €IMHHUIl K JpYyrdM B COOTBETCTBUM C YCJIOBHEM 3ajaud. Hayuuth uCHOIb30BaTh
pUOOpETEeHHbIE 3HAHUS U YMEHMSI B TPAKTUYECKOM 1eATEIbHOCTH U TOBCETHEBHOM JKU3HU.
KonTponbnas padota Ne6 no teme «llinomanu u 00beMbI».

5. OObIKHOBEHHBIE 1podH (22 u)
OxpyxHocTh U Kpyr. OObIkHOBeHHbIE apoOu. Hctopus dopmupoBanus noustus apodu. podbu B
Basunone, Erunre, Pume. HaxoxaeHue yacTu OT Lenoro M 1eaoro no ero yactu. CpaBHEHHE,
CIIO)KEHHE M BBIYMTAHHE OOBIKHOBEHHBIX JApo0Oel C OJMHAKOBBIMHM 3HaMeHaTeslssMHu. CMellaHHbIe
yucia. Clio)keHHe U BBIYMTaHUE CMEIIaHHbIX yKcen. [IpakTuueckas padora o cOopy, OpraHu3aluu U
MOJICYETY JaHHbIX. Perenrie KOMOMHATOPHBIX 3aa4.
OcHoBHas 1enb. [103HaKOMHUT ydamuxcs ¢ MOHATHEM JpoOu B 00bEME, JOCTATOUHOM JJISi BBEICHUS
JEeCSITUUHBIX npoOeil. PopMUpOBaTh YMEHHUS CpaBHUBATh JIPOOM C OJMHAKOBBIMU 3HAMEHATENSIMU;
BBIJICJIATH 1IENyI0 4acTh HENpaBHJIbHOW ApOOH; pemaTb TPU OCHOBHBIE 3a/auMd Ha japobu. Hayuurts
UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHHUS B MPAKTUUYECKOW NEATENIbHOCTH M TOBCEAHEBHOU
KU3HU.
KonTponbnas padora Ne 7 no reme: «OObIKHOBEHHBIE JPOOH».
KonrponsHast pabora Ne§ mo Tteme: «CrnoxeHue U BBIUMTAHHE JpoOell C  OAMHAKOBBIMHU
3HAMEHATEISIMU.

6. lecatnunbie apodu. CrnokeHue ¥ BRIYUTAHHUE JECITHYHBIX Apoder (15 1)
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Hecatuunas apoOb. OTKpbITHE AECATHYHBIX JApoOeil.  CpaBHEHME, OKpYIJIEHHE, CIOXKEHHE U
BBIUUTAHUE JAECATUYHBIX JIpoOeil. CtapuHHBIE cucTeMbl Mep. JlecsTuuHble OpoOM U MeTpHuYecKas
cucrema Mep. PenieHue TEKCTOBBIX 3a1ad.
OcHoBHast 1enb. Bolpa®oTaTh yMeHHs 4uTaTh, 3allUCHIBaTh, CPABHUBATH, OKPYIJIATH JECATUUYHbBIC
IpoOu, BBIOJHATH CIOKEHHE W BBHIYUTAHHME JECATUYHBIX OpoOel. BripaGaThiBaTh yMEHHE peliaTh
TEKCTOBbIE 3aJaud. BBecTu mnoHsATHE NpUONMKEHHOTO 3HAueHus 4yucia. Hayuutbh HCHOIB30BaTh
npuoOpeTeHHbIC 3HAaHUS U YMEHHS B IPAKTUYECKOH IESATETbHOCTH U IOBCEAHEBHOM KU3HHU.
Kontponbnas pabora Ne 9 mo Teme: «Jlecstuunbie napodu. CaokeHHE M BBIYMTAHUE JCCATUUHBIX
IpoOei».

7. YMHOXEHUE U JISIICHNE AeCATUYHBIX Ipodeit (28 )
YMHOKEHUE U JIelIeHne JecsITHUHBIX Apodei. Cpennee apudmernyeckoe HECKOIbKUX yucel. Penienne
TEKCTOBBIX 33]1a4.
OcHoBHas 11enb. BeipaboTaTe yMeHHsI YMHOATh U JEJIUTh JECATHUHBIE TPOOH, BBINOIHATH 3a/laHUS
Ha BCE JEHCTBHS C HATypaJbHBIMH YHCIAMU W AECATHYHBIMU JpobsMu. HayunTe ucmonb3oBaTh
MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON JAESITETbHOCTU U TTOBCETHEBHOM KU3HU.
KonrponsHast padora Nel0 mo teme «YMHOXKEHUE H JIeICHUE ACCATHYHBIX ApoOeil Ha HaTypajbHbIC
YUCIIAY.
Kontponbnas padota Ne 11 o Teme: «YMHOXKEHHUE U JEICHHUE IECATUYHBIX TPOOEi».

8. IHCTpyMeHTHI A7isl BRIYUCICHUN 1 n3Mepenuii (18 u)
HavanpHble cBeneHUss O BBIUMCIEHMSIX Ha Kaibkyistope. IIpouentsl. HaxoxxneHue mpoueHTa OT
BEJIMYUHBI, BEJIMYMHBI 110 €€ MPOLEHTy. YToia. TpeyronpHuk. Bennuuna yrina. EquHunbl usmepenus
yrioB. M3mepenue yrios. [loctpoenune yria 3a1aHHON BETUYUHBI.
OcHoBHas wnenb. ChopmMupoBaTh yMEHHUs pelIaTh NPOCTEHINNE 3aJayd Ha IPOLEHTHI, BBINOIHATh
MOCTPOCHHE M H3MepeHue yrinoB. [Ipomomkare paboTy IO pPacHO3HABAHUIO U H300paKEHUIO
reoMeTpuueckux Guryp. Hayuutb ucnonb3oBath NpruoOpeTeHHbIC 3HAHUS U YMEHHS B NMPAKTUYECKOU
JESITEIbHOCTH U TIOBCETHEBHOM JKU3HU.
KonTponbnas padota Ne 12 o teme: «IIpouieHThI».
KonTponbnas padora Ne 13 no teme: «MHCTpYMEHTBI JUIsl BBIYMCICHUI U U3MEPEHUII.

9. OnucatenpHas cratuctuka. Bepostnocts. Kombunaropuka (10 u)
Jluneitnble quarpammel. CucTeMaTr3anys ¥ MOACYET UMEIOIIMXCS TAHHBIX B BUJE YaCTOTHBIX TaOIUIY
u nuarpamm. CtonOuarble JuarpaMmsl.
[IpencraBnenue naHHbBIX B BUAE Tabuul, quarpamm. IIpeacraBieHue o BBIOOPOUYHOM HUCCIIEIOBAHUM.
ITpakTryeckas pabora o cO60py, OpraHM3alMU U MOACYeTy JaHHbIX. CpelHee 3HaUYCHHE U MOJa Kak
XapaKTepUCTHUKU  COBOKYITHOCTM  YHCJOBBIX  JaHHbIX. KpyroBele auarpammbl.  Perienue
KOMOMHATOPHBIX 3a/1a4. PemieHne KOMOMHATOPHBIX 33ja4 nepebopoM BapuaHToB. IlepecTaHoBku U
¢akropuan. Ilpumepsl perieHuss KOMOMHATOPHBIX 3aj4ay: Mepedop BapUaHTOB, IEPECTAHOBKH,
baxTopuai.

10. Utorosoe nosropenue (6 1)
OcHoBHas 1enb. [ToBropuTh, 3aKkpenuTh, 0000IINTH OCHOBHBIE 3HaHUS, ITOJyYEHHbIE B 5 KJlacce.
KonTponbnas padora Nel4
Hrorosas pabota 3a Kypc 5 Kiacca.

6 kiacc (5 4 B Hepento, Bcero 170 u)

1. demumocts yncen (20 u)
Henutenu u kpatHele. [Ipusnaku nenumoctu Ha 10, Ha 5, u Ha 2. Ilpu3Haku nenuMocty Ha 9 u Ha 3.
[IpocTeie u cocTaBHbIe YMCHa. PaznokeHne Ha MpocThie MHOXKHUTENU. Hanbonpmmii o0muii 1enuTes,
B3aumuo mpoctsie uncna. Haumensiee o0riee kpaTHoe.
KonTponbnas padora Nel no teme «JleaumocTs urcem.

2. CnoxeHue ¥ BbluMTaHue ApoOeit ¢ pasHbpIMH 3HaMeHaTessiMu (20 1)
OcHoBHoe cBoricTBO npodbu. Coxkparenue apoOeit. [IpuBenenue npobeit k oOiieMy 3HaAMEHATEINo.
CpaBHeHue, CIIO)KEHHE U BbIUMTaHME JIpoOel ¢ pasHbIMM 3HamMeHaTesssMu. CloKeHHe M BBIYMTAaHUE
CMEIIIaHHBIX YHCEI.
Konrtponsnas padora Ne2 o teme: «CiokeHre U BEIUUTaHUE APOOEi ¢ pa3HBIMHU 3HAMEHATEISIMU.
KonTponbnas padorta Ne3 no teme: «CioxeHue U BBIYUTAHUE CMEIIAHHBIX YHCEI.

3. YMHOXEHUE U JIeNeHne OOBIKHOBEHHBIX Ipooeit (30 u)

17



YmuHoxenue apoOeit. Haxoxxaenue npobu or uucna. IIpuMeHeHHne pacrnpeneauTeIbHOro CBOMCTBA
yMHOXeHHs. B3aumHo oOpartHbie uucna. [lenenume. Haxoxnenue uymcia mo ero apoou. J[poOnble
BBIPAKEHUS.
Kontponbnas pabota Ne4 o teme: «Y MHOKEHHE IPOOECii».
Konrtponsnas padora Ne5 o teme: «Jlenenne npodei».

4. OtHomenus u nponopiuu (18 )
Otnomenus. [Iponopuuu. IIpsimast 1 oOpaTHasi MPOMOPIHMOHAIBHBIE 3aBUCUMOCTH. Macmitab. nuHa
OKPY>KHOCTH | IIomaab kpyra. Mctopus uncna n. [lap.
Kontponbnas padota Ne6 o teme: «OTHOIICHHUS U TIPOTTOPIIHI.
Konrponsnas padora Ne7 mo teme: «Macmrab. [imHa okpyxaoctu. [lnomans kpyray.

5. I[onoxurenpHbIe B OTpHUIATEIbHBIC Yucia (13 1)
Koopaunarsl Ha npsamoil. IlosBieHue orpuuarenbHbIX yucend U Hylsd. IIpoTHBONOIOXHBIE YHCIIA.
Mopynb uncna. CpaBHeHue uncen. M3MeHeHne BelnuurH.
Konrtponsnas padora Ne§ o teme: «llonoxurenbHbIe U OTPULIATEIEHBIC YHCIIAY.

6. Ci10)KeHUE U BEIYUTAHHUE MTOJIOKUTEIBHBIX U OTpHUIATSIbHBIX uncel ( 11 1)
CriokeHue 4uceln ¢ NOMOIIbI0 KOOpAUHATHOM npsiMoi. ClioxkeHue oTpUliaTeNbHbIX uncell. CloxeHue
Yycell C pa3HbIMH 3HaKaMu. BeruuTtanue.
Kontponbnas padora Ne9 mo teme: «CioxeHUE W BBIYUTAHUE TMOJOKUTEIBHBIX M OTPUIIATEIBHBIX
qrcem.

7. YMHOXEHUE U JIeJICHNUE TIOJIOKUTEIbHBIX U OTPULIATENIbHBIX uKcen (12 )
Ywmuoxenue. [lenenue. Parmonansabie uncna. CBOMCTBA JEHCTBHM ¢ pallMOHATBHBIMU YHCIAMH.
Kontponbnas padora NelO mo teme: «YMHOXKEHUE U JICIEHUE TOJIOKHUTEIBHBIX M OTPULIATEIHHBIX
qrCcem.

8. Pemenune ypaBHenuii (15 u)

Packpeitue ckobok. Koaddunuent. [logoGHbie cnaraembie. Pemienre ypaBHeHU.

B xoze n3ydenus TeMbl 00y4aromuecs T0JKHbI:
KonTponbnas padota Nell mo teme: «Packpbitiie cko0ok. [logo0HbIe ciaraembie»
KonTponbnas padora Nel2 no teme: «Pemienue ypaBHEHUN.

9. Koopaunats! Ha miockoctu (13 1)
Ilepnengukymnsipasle npsmble. llapamnensHsle npsmsle. KoopamHatHas miockocts. P. Jlekapr.
Cronbuatble quarpammsl. I'padukm.
KonTponbnas padota Nel3 no teme: «KoopauHaTsl Ha MIIOCKOCTH.

10. OnucarenbHas cratuctuka. BepostHocTs. KomOunaropuka (10 )
[TonsiTie o ciy4aitHOM ombiTeé U COObITHH. JloCTOBEpHOE W HEBO3MOXKHOE COOBITHS. CpaBHEHHE
mancoB. [TpuMeps! pemeHnss KOMOMHATOPHBIX 3aau epeOOpOM BapHaAHTOB.

11. UtoroBoe noBTopenue (8 u)
ITocne mOBTOpEeHNs N3Y4EHHOIO MaTeprasa NpOBOJUTCS
UTOrOBasi KOHTpoJIbHas pabota Nel4.

7 kmacc Anrebpa (3 4 B Heqemo, Bcero 102 )

1. MHoecTBO. DnemMeHT MHOkecTBa. [TonMHokecTBO (3 1)
MHoxkecTBO. DJIeMEeHTEI MHOKecTBa. 110 IMHOXKECTBO.

2. BelpaxkeHus, TO)KIECTBA, ypaBHEHHUS (22 1)
UwucnoBbie BRIpAXEHHUS C TIEPEMEHHBIMU. 3apOKIeHUE anreOpsl B Hempax apudmeTnku. Ar-Xope3MH.
[Tpocreiinme npeoOpa3oBaHus BbIpaXeHUN. YpaBHEHUE, KOPEHb ypaBHEHUs. JIMHEHOe ypaBHEHUE ¢
OJIHOM IepeMEeHHOU. Pemenne TeKCTOBBIX 3a/1ad METOJIOM COCTABJIEHUS YpaBHEeHHH. CTaTHCTHYECKUE
XapaKTEPUCTHUKH.
OcHoOBHasl 11eJTb — CHUCTEMAaTU3HPOBaTh U 00OOIINUTH CBEJEHHUS O MPEeoOpa3OBaHUAX alreOpandyecKux
BBIPAKCHUI U PELICHUU YPABHEHUH C OJJTHOM IIEPEMEHHOM.
KonTponbubix pabor: 2

3. ®ynkuuu (11 1)
Oyukuus, obnacte onpezeneHus GpyHkunu. Beruncnenne 3nadeHuil GpyHkuuu no gopmysie. I'padux
¢bynkuuu. [Ipsmast mponopiroHaIbHOCTE U ee rpaduk. JinneitHas QyHKIMs U ee rpaduk.
OcHoBHasl 1elb — O3HAKOMUTH YYALIUXCS C BOXHEWIIUMHU (YHKIUOHAJIHHBIMU TOHSATHSIMH U C
rpaduKaMH MPsIMOI MPOMOPIIUOHATBHOCTY M IMHEWHOM (DYHKIIMK OOIIEro BUA.
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Konrtponbnsix pador: 1

4. Crenensb ¢ HaTypalbHBIM nokazareneM (11 1)
Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM M ee cBoicTBa. OnHowneH. OyHKIMHU y = X2, y = X3 U HUX
rpadukH.
OcHoBHasl LleIb — BbIPA0OTAaTh YMEHMUE BBINOJHATH ACHCTBHS HAJl CTENEHSIMH C HaTypalbHBIMU
IIOKAa3aTeIsIMHU.
Kontponsnsix pador: 1

5. Mmnuorourens (17 1)
Mpuorounen. CnoxeHue, BBIYUTAHHE U YMHOKEHHE MHOTOWIEHOB. Pa3noxeHue MHOrO4WIEHOB Ha
MHOKUTEIH.
OcHoBHasl Lie1b — BbIpa00TATh YMEHHE BBINOIHATh CJI0KEHUE, BEBIYUTAHNE, YMHO)KEHUE MHOTOUJICHOB
U Pa3JIoKEHUE MHOTOYJICHOB HA MHOKUTEIH.
KoHTponbHBIX padoT: 2

6.DopMyIIbl COKpaIIeHHOTO YMHOXKeHuUs (19 )
®opmyibl (a +b)2 =a2 +2ab + b2, (a+b)3 =a3 +3a2b + 3ab2 £ b3, (a £ b) (a2 + ab + b2) = a3 +b3.
Codusmbl, mapanokcel. IIpumenenue QOpMysl COKpAIIEHHOTO YMHOKEHHS B IPEOOpa3OBaHMIX
BbIpaxkeHuil. TpeyronbHuk [lackans. b. [lackans.
OcHOBHasi 1edb — BBIPA0OTaTh YMEHHE NPUMEHSTH (HOPMYJBl COKpAIIEHHOTO YMHOXXEHHS B
peoOpa3oBaHUAX LENbIX BBIPAKEHUH B MHOIOWIEHB! U B Pa3JI0)KEHUU MHOTOUYIEHOB Ha MHOXKHTEIH.
KonTponbhbix padboTt: 2

7.Cuctembl TUHEHHBIX ypaBHeHUH (164)
Cucrema ypaBHeHuil. Penienue cucreMsl IByX JIMHEHHBIX YpPaBHEHHMH C IByMSl IE€PEMEHHBIMU U €O
reoMeTpuueckas uHTeprnperauus. M3oOpereHue Merona KOOPAMHAT, IMO3BOJISIOIIETO IEPEBOAUTH
reoMeTpruecKue 00beKThl Ha s3bIK anreOpel. P. Jlexkapt u I1. ®depma. [Ipumepsl pa3nIuvHbIX CUCTEM
KOOpJMHAT Ha IUIOCKOCTH. Penienne TeKCTOBBIX 3a7ja4 METOIOM COCTABJICHUSI CUCTEM YPaBHEHUH.
OcHOBHasl 1eJIb — O3HAKOMHUTH YYaIIUXCs CO COCOOOM pPELICHHS CHCTEM JIMHEHHBIX ypaBHEHUH C
IBYMsl TI€PEMEHHBIMHU, BbIpa0OOTaTh YMEHHME pellaTh CUCTEMbl YpaBHEHHUH M NPUMEHATh HMX IpU
pEILIEHNN TEKCTOBBIX 3a/1a4.
KonTtponbHbIx padort: 1

8.IToBTopenue (3 u)
OcHoBHas 1enb. [ToBTopuTh, 3aKpenuTh 1 000OIUTH OCHOBHBIE 3HAHUS, ITOJyYEHHbIE B 7 KJlacce.
KonTponbubix padot: 1

7 knacc I'eomerpust (2 4 B Hezemo, Bcero 68 u)

1.HavyanbHble reomerpuueckue cBeaeHus (11 u)
ITpocreiime reoMmeTpudeckue (GUrypsl: npsimMas, TOYKa, OTPE30K, Jyd, yrou. OT 3emieMmepus K
reomerpuu. [Tonstue paBeHcTBa reoMerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIIIOB. V3mepenue
OTPE3KOB, JUIMHA OoTpe3Ka. Mi3mepenue yriios, rpagycHast Mmepa yria. CMeXHbIE U BEPTUKAJIBHBIE YTJIbL,
UX CBOMCTBA. llepneHAMKyIIApHBIE IPSIMBIE.
OcHOBHasl 11€71b — CUCTEMATHU3UPOBATh 3HAHUS YUALUXCs O MPOCTEHIINX NreOMETPUIECKUX Urypax U
UX CBOWCTBAaX; BBECTH MOHSITHE PAaBEHCTBA QPUTYP.
KonTtponbHbIx pador: 1

2. Tpeyronsuuku (18 u)
Tpeyronbauk. Ilpu3Haku paBeHCTBa TpeyroiabHUKOB. Ileprnenaukynsap k mnpsmoi. Codusmsl,
napajiokcel. MeauaHbl, OMCCEKTPHUCH U BBICOTHI TPEYroJibHUKA. PaBHOOEAPEHHBIN TPEYroJbHUK U €ro
CBOMCTBA. 3ajaud Ha IOCTPOEHUE C TMOMOIUBIO LHUPKYJIsd M JuHeilku. Apxumen. [loctpoenue c
ITOMOIIBIO IUPKYJIA U TMHEWKU. Tpuceknus yria.
OcHOBHast 1LeNb — BBECTH TIOHATHE TEOPEMBI;, BbIPAOOTaTh yMEHHE JOKa3blBaTh PaBEHCTBO
TPEYroJbHUKOB C TIOMOIIbIO U3YYEHHBIX NMPU3HAKOB; BBECTH HOBBIN KJacc 3aJlay — Ha MOCTPOEHHE C
ITOMOUIBIO HUPKYJIS U JIUHEHKH.
KonTponbubix padot: 1

3.IlapannensHbie npsmsble (13 9)
[Ipu3Hakyn napaynenbHOCTH MHMPSAMBIX. AKCHMOMa MNapauienbHbIX HpsaMbiX. «Hadama» Epxmmma. JI
Oinep. H. 1. Jlobauesckuii. Mctopus nsroro nocrynata. CBONCTBA MapasuIeNbHbBIX IPSIMBIX.

19



OcHOBHas LIeJIb — BBECTU OJIHO M3 Ba)KHEHUIIMX NOHSTUN — IMOHATHE MapajljIeNIbHbIX MPSMBIX; 1aTh
nepBoe MpejacTaBieHue 00 aKCHOMax M aKCHOMAaTHMYeCKOM METOJIeé B T'€OMETPUHU; BBECTH aKCHOMY
MapajvieIbHbIX MPSMBIX.
KontponbabIx padoT: 1

4.COOTHOILIEHHS MEX]Ty CTOPOHAMH U yIJIaMu TpeyroibHuka (19 1)
Cymma yrinoB tpeyroibHuka.  COOTHOLIEHHE MEXIY CTOpPOHAMH M VyIJlaMH TPEYyrojbHUKA.
HepasenctBo TpeyrosbHuKa. [IpsiMOyrosibHble TPEYroJbHUKH, UX CBOMCTBA U NPU3HAKU PaBEHCTBA.
Paccrosinne ot Toukum n0 mpsmoi. PaccrosHue mexay mnapauiensbHeIMH TIpsmbiMU. [locTpoenue
TPEYroJbHUKA MO TPEM 3JIEMEHTAM.
OcHOBHasl L1€JIb — PAacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIE CBOMCTBA TPEYTOJIbHUKOB.
KoHTtposnbHBIX padoT: 2

5.IloBropenue. Pemenue 3anau (74)
OcHoBHas 1esb. [IoBTOpuTh, 3aKpenuTh U 0000IIUTH OCHOBHBIEC 3HAHUS, IOJy4YEHHBIE B 7 KIlacce.

8 kimacc Anre6pa (3 4 B Hepenmto, Bcero 102 1)

1. Pattmonanesnbie aApoou (23 4)

Panmonansnas apo6s.  OcCHOBHOE CBOMCTBO JIpoOH,  cokpamieHue apoben. ToxknecTBeHHBbIE
_k

npeoOpa3oBaHusl PAMOHAIBHBIX BBIpAKEHUNA. DyHKIHS YTX u ee rpaduk.
OcHoBHasl 11eJ1b — BBIPa00TaTh YMEHUE BBIIOJIHATH TOXK/IECTBEHHBIE TPEOOpa30BaHusl PALlMOHAIBHBIX
BBIPAYKECHHUIA.
Tak xak AEWCTBUS C pallMOHAILHBIMHU JPOOSMH CYIIECTBEHHBIM 00pa3oM OMHPAIOTCS Ha JCHCTBUS C
MHOTOYJICHAMH, TO B Hayajie TeMbl HEOOXOAMMO MOBTOPUTH C YYAIIUMUCS MpPeoOpa3oBaHUs IENIbIX
BBIPa)KCHU.
KoHTponbHBIX paboT: 2

2. Ksanparublie kopHH (19 )
[TonsiTre 06 UppanroHaIbHBIX Ynciaax. HegocTaTOYHOCTh palioHANbHBIX YUCEI ISl TEOMETPUUYECKUX
W3MEPEeHHH, UppaluoHalibHble unciia. OO0Ime CBeICHHS O JEHCTBUTENBHBIX uuciax. KBaapaTHbIit
KopeHb. [loHATHE O HaxXOXIEHUM NPUOJIIMKEHHOTO 3HAYEHUs KBajApaTHOro KopHsa. CBoiicTBa
KBaJpaTHbIX KOpHeH. [IpeoOpazoBaHusi BBIpaXKEHMH, COJEpXKAIIMX KBaapaTHble KOpHU. DyHKIUA

o= ‘/;”, ee CBOICTBA U rpaduk.
OcHOBHas 11e71b — CUCTEMATH3UPOBATh CBEJCHUS O PALIMOHAIBHBIX YUCIAX U JaTh Mpe/CcTaBlIeHue 00
UppaLMOHATIBHBIX YHCIaX, PACIIMPUB TEM CaMbIM MOHSITHE O YHUCIIE; BBIpaOOTAaTh YMEHHUE BBIMOIHSTD
npeoOpa3oBaHus BBIPAKEHHH, COZepKALINX KBaJApaTHbIE KOPHH.
KonTpoabnbix padbort: 2

3.KBagpatHsle ypaBHeHus (22 )
KBanpatHoe ypaBHeHue. Dopmysia KOpPHEH KBaJpAaTHOTO YpaBHEHHUs. PellleHne panuoHAIbHBIX
ypaBHeHui. PemeHne 3ajgad, NpUBOIANIMX K KBAaJpaTHBIM ypaBHEHUSM M INPOCTEHIINM
paloHaIbHBIM YPaBHEHUSIM.
OcHoBHast 1enb — BbIpadOTaTh YMEHHMs pellaTh KBaJpaTHbIE YpaBHEHUS U MpocTeiInne
paloHaIbHbIE YPaBHEHUS U IPUMEHSATh X K PEIICHUIO 3a]1a4.
KonTtpomnbHbIx padot: 2

4.HepaBeHnctna (22 u)
UYucnoBble HEPABEHCTBA U UX CBOMCTBA. [IouIeHHOE CII0KEHNE M YMHOXEHHE YMCIIOBBIX HEPABEHCTB.
[TorpemHocTh U TOUYHOCTH MpUOIMKEHUs. JIMHEWHbIE HEPaBEHCTBA C OJTHOM MEepeMEHHOM M UX CHC-
TEMBI.
OcHoBHast  1eJIb — O3HAKOMHUTH Y4YalIUXcs C NPUMEHEHHE: HEPaBEHCTB Ui OLIEHKU 3HA4YeHUMN
BBIp@)XEHUI, BbIpabOTaTh yMEHHE pellaTh JMHEHHble HEPaBEHCTBA C OJHOW MEPEeMEHHOM U HX
CUCTEMBI.
KonTtpomnbHbIx padot: 2

5. CreneHb ¢ LeNbIM MOKa3aTeneM. JIeMeHThl cTaTUCTUKU (11 u)
CreneHb ¢ LeNbIM MOKazaTelleM U ee cBoiicTBa. CTaHAapTHbIM BUI uMcia. HadanbHble cBeneHHs 00
OpraHM3allK CTATUCTUUECKUX HCCIEA0BAHUM.
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OcHoOBHas 1€ — BBIPA0OTaTh YMEHHE NPUMEHSTH CBOMCTB, CTENEHH C LENbIM IOKa3aTeleM B
BBIYMCIICHHSIX U TpeoOpa3oBaHusaX copMuUpoBaTh HavaJbHBIE TPEICTABICHUS O cOope u
IPYNIHUPOBKE CTATUCTUUYECKUX JTAHHBIX, UX HAIJISITHON MHTEPIPETALIMY.
KontponbabIx padoT: 1

6. [ToBTopenue (5 9)
Kontposbhbix padota 1

8 kmmacc ['eomerpus (2 4 B Heemo, Bcero 68 1)

1.Yetsipexyronbauku (14 )
MHOroyroiapHuK, BBITYKJIBI MHOTOYTOJIBHUK, YETBIPEXYroJbHUK. [lapamienorpammM, ero cBoiictsa u
npusHaku. Tpanenus. @anec. [IpsmoyronbHuK, poM0, KBaapat, ux cBoiicTBa. OceBasi U LIEHTpaIbHAs
CUMMETPHUH. 30JI0TOE CCUCHHUE.
OcHOBHasi 1eTb — HM3YyYUTh HaWOOJIee BaKHBIE BHJBI YETHIPEXYTOJIHHUKOB — MapajlIeIOrpaMM,
IPSIMOYTOJIbHUK, pOMO, KBajapaT, Tpaleuuio; 1aTh MpeacTaBieHue o (urypax, o0saaaommx oceBon
WA UEHTPAIbHON CUMMETPUEN.
KontponbabIx padoT: 1

2.Inomanp (15 v)
[TonsTue miomaaym MHOroyrojapHuka. [lnomany npsamMoyronbHuKa, napauiesorpaMmma, TpeyroJlbHHKa,
tpaneuuu. Teopema [Iudaropa. Iludarop u ero mkona.
OcHOBHasl 11€71b — paCIIUPUTh U YIIyOUTh MOJIydYeHHbIE B 5—6 Kiaccax MpeJCTaBlICHUs YJalIuXcs
00 W3MEpPEeHMH M BBIYHCICHHM IUIOIIA/CH; BBIBECTH (OPMYIBI IUIOMIAACH NpPSIMOYTOJbHUKA, I1a-
pajiesniorpamMma, TPEyTroJIbHMKA, Tpaleluuy; JOoKa3aTb OJHY M3 IJIABHBIX TEOPEM TI'€OMETPHUH —
teopemy Iludaropa.
KonTtponbHbIX padoT: 1

3.ITopoGubIe TpeyronbaukH (20 1)
ITonoGHble TpeyronpHuku. IlpusHaku mnomobus TpeyronbHUKOB. IIpumeHenue mnomobus K
JI0Ka3aTeIbCTBY TEOpeM U penieHuto 3aaad. CHHYC, KOCMHYC W TaHIEHC OCTpOro yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OcHOBHasl 1lelb — BBECTU IOHATUE IMOAOOHBIX TPEYrOJIbHUKOB; PAacCMOTPETh MPU3HAKU MOI00US
TPEYrOJbHUKOB M MX IPUMEHEHHUS; CHENaTh MEpBbIi IIar B  OCBOEHUM  YYaUIMMMCS
TPUTOHOMETPUYECKOI0 anmnapara reoMeTpuu.
KonTtponbHbIx padot: 2

4.0xpyxHOCTb (17 )
B3aumHoe pacnosokeHue npsiMOM M OKpyKHOCTH. KacarenbHas K OKpPYKHOCTH, €€ CBOWCTBO HU
npusHak. LlenTpanbHble U BMcaHHbIEe YIibl. YeTbIpe 3aMeuaTellbHbIe TOUKU TpeyroibHuKa. JI. Diinep.
BrnincanHas u onrcaHHas OKpYKHOCTH.
KonTponbubix padot: 1

5.IToBTopenue. Pemenue 3amay (2 1)
OcHoBHas 1esb. [IoBTOpuTh, 3aKpenuTh U 0000IIUTH OCHOBHBIE 3HAHUS, IOJy4YEHHBIE B 8 Kilacce.

9 knmacc Anrebpa (3 4 B Hezento, Bcero 102 )

1. KBagpartuunas pynkuus (22 )
Oynkius. CpoiictBa ¢QyHkuuil. KBagpathelii TpexusneH. PasnoxkeHue KBaJpaTHOTO TpexuwieHa Ha
MHOxuTenn. Oyaknus y = ax2 + bx + ¢, ee cBoiictBa u rpaduk. CtenenHas QyHKIIHS.
OcHOBHast  1elb — pACIIUPUTh CBEACHUS O CBOMCTBAaX (YHKUUH, O3HAKOMHUTH Yy4allluXcs CO
cBOMcTBaMHU U rpa)KOM KBaJIpaTUYHOU (PYHKIIHU.
KonTtpomnbHbIx padot: 2

2.YpaBHEHHS U HEpaBEHCTBa ¢ 0JIHOM nepemeHHOM (14 u)
Llenbie ypaBHeHus. Vcropusi Bompoca 0 HaxoXACHUU (HOpMysl KOpHEH anredpanyeckux ypaBHEHHIH,
HEpa3penmMoCTh B paJuKaliax ypaBHEHHH cTerneHu, Oonpiien detsipex. H. Tapranes, . Kapnano,
H. X. AGenb, O. I'anya. /IpoOHble panioHaibHbIe yYpaBHEHHs. HepaBeHCTBa BTOPOil CTeNeHu ¢ 0THON
nepeMeHHON. MeTo1 MHTEPBAJIOB.
OcHOBHasl 11eJIb — CHCTEMaTH3UpOBaTh M OOOOIIUTH CBEACHUS O PEIICHHM ILEeNbIX U JPOOHBIX
paloHaIbHBIX YPaBHEHUN C OJJHOW MEpeMEeHHOM, chopMUpOBaTh YMEHHE pelllaTh HEPAaBEHCTBA BUAA
ax2 t+bx+c>0wummax2+bx +c¢<0,rmea#0.
KonTponbubix padot: 1
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3.YpaBHeHus 151 HEPaBEHCTBA c JIBYMS [IEPEMEHHBIMU (17 q)
YpaBHeHHE ¢ IBYMs MepeMEHHBIMU U ero rpaduk. CucTemMbl ypaBHEHUN BTOPOW cTereHu. Pemenue
3a/1a4 C IOMOIIbIO CUCTEM ypaBHEHHUH BTOpOH creneHu. HepaBeHcTBa ¢ IByMS EPEMEHHBIMU U HX
CHCTEMBI.

OcHoBHasi Lenb — BBIPA0OTaTh YMEHHUE pelaTh MPOCTEUIINE CHCTEMBI, COJIEpKalllue ypaBHEHUE
BTOPOH CTENEHU C JByMsI NEPEMEHHBIMH, M TEKCTOBBIE 3a/layd C IIOMOILIBIO COCTaBJIIEHUS TAKHX
CHCTEM.

KontposnbabIx padoT: 1

4. Apudmerndeckas u reomeTpuueckas nporpeccuu (15 1)

Uucnossle nocnenoBarenbHocTu. 3agada Jleonapno I[uzanckoro (duboHauun) 0 KpoJMKax, 4ucia
®ubonayuu. Apudmernyeckas U reomerpuueckas nporpeccuu. ®opmyiel M-ro 4jieHa U CyMMBbI
NEPBBIX N WIEHOB IMpOTrpeccMu. 3ajada O [maxMaTHOH jgocke. beckoHeuyHo yObIBaromas
reoMeTpHUecKas POrpeccHsl.

OcHOBHasi 1enb — JaTh HOHATHS 00 apupMETHYECKOH M TeOMETPUYECKOH MPOrpeccusx Kak
YHCIIOBBIX IOCIEJ0BATEIBHOCTAX 0COO0r0 BUAA.

KonTtponbHbix padort: 2

5.9neMeHThl KOMOMHATOPUKU U TeopuH BepoaTHocTel (13 1)

Kombunatopaoe mpaBwio ymHOKeHHs. [lepecTaHOBKHM, pa3MerieHusi, coderaHus. OTHOCHTENbHAs
4acTOTa U BEPOATHOCTh CIY4aWHOro coOObITHS. VMCTOKM TeopuHM BEpOSITHOCTEH: CTpPaxoBoe EJo,
azaptHblie urpsl. I1. ®epma, S. bepnymu. A. H. Koamoropos.

OcHOBHasl 11eJIb — O03HAKOMMTh YYAIIUXCsl C HMOHATHAMM IEPECTaHOBKH, pa3MEIIEeHUs, COYETaHUs U
COOTBETCTBYIOIIMMH (HOPMYJIaMH IS TIOJICUETa UX YMCIIA; BBECTH MOHATHUS OTHOCUTEIFHON YaCTOTHI U
BEPOSTHOCTH CIIy4alfHOI'O COOBITHS.

KonTponbubix padot: 1

6. IToBropenwue (utorosoe) (19 u)

OcnoBHas nenb. [ToBTopuTh, 3aKpenuTh 1 0000IINTH OCHOBHBIC 3HAHUS, MTOJTyYSHHBIE B 9 Kitacce.
KoHTposibHBIX paboT: 2
9 ximacc ['eomerpust (2 4 B Heemo, Bcero 68 1)

1. Bektopsl. Meton koopauHar (18 )

[Tonstue Bexktopa. PaBeHcTBO BekTOpoB. CiojkeHNE U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
gucio. PasnokeHne BekTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. Koopanuatel Bektopa. IIpocreit-
1IK€e 33/1a4d B KOOpAMHATAX. Y paBHEHHs OKPYKHOCTU U NpsiMOi. [IprMeHeHne BeKTOpoB U KOOPAUHAT
IIPY PELICHNN 3a]au.

OcHOBHasl Llelb — HAy4YUTh YyYallluXCsl BBIOJIHATH JAEWCTBUS HAJ BEKTOpaMM KaK HalpaBICHHBIMU
OTpE3KaMH, YTO BaXKHO Ui MPUMEHEHHs] BEKTOPOB B (PHU3MKE; MO3HAKOMHUTb C HCIOJIb30BAHUEM
BEKTOPOB U METOJIa KOOPJAUHAT IIPU PEIIEHUH T€OMETPUUYECKHUX 3a/1ad.

KonTtponbHbIx pador: 1

2. CooTHOIIEHUS MEXAYy CTOpPOHaAMHM M yriamMHu TpeyrosibHHuKa. CKalsipHOE NpOU3BEACHHE
BekTOpoB (11 1)

CuHyc, KOCHMHYC M TaHTeHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PelieHue TpeyrojibHUKOB.
CkansipHO€ IPOU3BEICHNE BEKTOPOB U €0 IPUMEHEHUE B TEOMETPUUECKHX 3aJadax.

OcHOBHasl LleJJb — pa3BUTh YMEHHME YyYallUXCAd MPUMEHSTh TPUTOHOMETPUYECKU amnmapar mnpu
pELIEHNN T€OMETPUYECKUX 3a/1au.

KonTponbubix padot: 1

3. JInMHa OKpYXHOCTH U TUIOIaab Kpyra (12 1)

[IpaBuiibHBIE MHOTOYTOJBHUKUA. OKpPY)KHOCTH, ONHMCAHHAs OKOJO MPAaBUIBHOTO MHOTOYTOJIbHHKA U
BIMCaHHAas B Hero. [locTpoenne npaBUIbHBIX MHOTOYTOJIBHUKOB. [[nmnHa okpyxHOCTH. McTopus uncia
n. Ilnomans kpyra. KBagparypa kpyra.

OcHOBHas 11€JIb — PAaCIIUPUTh 3HAHUE YUAIIUXCSA O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHATHUS JIMHBI
OKPY>KHOCTH U TIOIIAAN Kpyra U GOpMYIIbI ISl X BBIUMCICHHUS.

Kontponbhbix pador: 1

4. 1Buxenus (7 1)

Otobpaxenue miockoct Ha cebda. [lonstue apwkenus. OceBas W LEHTpajbHAas CUMMETPUU.
[TapamnensHbiil nepenoc. IToBopor. Hanoxenus n qBrKeHus.
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OcHoBHas 11eJh — MO3HAKOMUTH YYAIIUXCS ¢ TIOHITHE: JBUKCHHS U €r0 CBOMCTBAMHU, C OCHOBHBIMHU
BHUJaMHU OBIKEHUH, CO B3aMMOOTHOIIIEHUSIMH HAT0KEHUH 1 TBHKCHHUI.
Konrtponbnsix pador: 1

5. HauanpHbie cBeienns u3 crepeomerpuu (8 1)
[Ipenmer crepeomerpun. [eomerpudeckne Tela W IMOBEPXHOCTH MHOTOTPaHHUKH: TIPU3MA,
napajuielienunel, nupamuaa, (GopMysbsl JUis BBIYMCIECHUS HX O00BbeMOB. Tena W TMOBEPXHOCTH
BpalllCHUs: IWIMHIP, KOHYC, chepa, map, GopMyssl s BRIYUCICHUS UX TUIOMACH MOBEPXHOCTEH U
00beMOB. Y ABOCHHE KyDa.
OcHOBHasl 1eNIb — JaTh HA4YaJlbHOE MPEICTABICHHE O TeJlaX M IOBEPXHOCTSIX B IMPOCTPAHCTBE;
MO3HAKOMUTH YYAIIUXCSI ¢ OCHOB HOBBIMU (DOPMYJIAMH JUISI BBIYHCIICHUS TUIOIMIACH MOBEPXHOCTEH U
00BEMOB TeJI.

6. O0 akcroMax MIaHUMETpHUH (2 9)
becena 006 akcmomax reoMeTpHH.
OcHoBHast menb — Jarh Oosiee TIIyOOKOE TPEACTABICHHWE O CHCTEME aKCUOM IUIAHUMETPUU U
AKCHOMATHYECKOM METO/IC.

7. lloBropenue. Pemenne 3amau (10 )
OcHoBHas 11e11b. [I0BTOpUTH, 3aKpENUTh U 000OIUTh OCHOBHBIC 3HAHHSI 32 OCHOBHYIO IIIKOJY.
KonTponbubix padot: 1

[Ipy HEOOXOOMMOCTH B TEYEHHE YUEOHOTO TOAa YYHTEIh MOXET BHOCHUTH B NIPOTPaMMy
KOPPEKTUBBI: U3MEHATH I10CIEA0BATEIIBHOCTh YPOKOB BHYTPU TE€MBI, IEPEHOCUTH CPOKU KOHTPOJIBHBIX
paboT u 11p., UMes Ha 3TO OOBEKTHBHBIE TPHYUHBI.

3. TemaTnueckoe IVIAaHUPOBAaHHUE
C YKa3aHUEM KOJIHNYCCTBA 4aCOB, OTBOAMMBIX Ha OCBOCHUC Ka)KﬂOﬁ TCMBI

Ne Tema ypoka KonunuectBo
n/n 4acoB
S kaace

1 HatypasbHble uncia 12
2 CrnosxeHue ¥ BBIYMTaHWE HATYpaJIbHbIX YHCEll 20
3 YMHOKEHHUE U I€JICHNE HATypaJIbHBIX YUCEI 25
4 ITmomanu 1 00BEEMBI 13
5 OOBIKHOBEHHBIE TPOOH 22
6 Hecaruunbie qpodu. CiojkeHUe U BEIYUTAHUE IECITUUHBIX Ipobei 15
7 YMHOKEHUE U IeTICHHE JECITUYHBIX Jpobeit 28
8 MHCTpyMEHTHI AJIs1 BBIYUCICHUNA U U3MEPEHUN 18
9 OnucarenpHas cratuctuka. BepostHocts. KomOuHaropuxka. 10
10 [ToBTOpeHue 6

11 KonTponbHast paboTa 3a roa 1

Bcero 3a roa 170 4
6 xJiacc
1 JlenumocTh uncen 20
2 CrnoxeHue U BlUMTaHHE ApoOeil ¢ pa3HbIMH 3HAMEHATEISIMU 20
3 YMHOXEHHE U JielleHue OOBIKHOBEHHBIX Ipo0Oei 30
4 OTHoOLIEHNS ¥ IPONOPLMH 18
5 [TonoxuTenpHBIE U OTPHUIIATENbHBIC Yncia. [losBIeHre oTpUIaTebHBIX unucen | 13
U HYJIL.

6 CrnoxeHue ¥ BIYUTaHHE NOJOKHUTEIbHBIX U OTPULATEIbHBIX YHCE 11
7 YMHOXEHHE U JIeIEHUE TTOJIOKUTEITBHBIX U OTPUIIATEITHHBIX YHCET 12
8 Pemenue ypaBHeHH 15
9 Koopaunaatel Ha TII0CKOCTH 13
10 OnwucarenpHas cratuctuka. BepositHocts. KomOuHaropuka 10
11 IToBTOpEeHNE 7
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12 KonrtponsHas pabota 3a ron 1
Bcero 3a roa 170 g
7 kaace
Auredpa
1 MHoecTBO. Di1ieMeHT MHOXkecTBa. [loaAMHOKECTBO 3
2 BolpaskeHusi, TOXAECTBA, ypaBHEHUS 22
3 DyHKIHUH 11
4 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 11
5 MHorouseHsl 17
6 DopMyIIbl COKPALICHHOTO YMHOXKEHUS 19
7 CucTemMbl TUHEHHBIX YpaBHEHUHN 16
8 [ToBTOpEeHME 2
9 KonTponbHas pabota 3a roj 1
Bcero 3a roa 102 4
I'eomeTpus
1 HavanpHble reOMETpUYECKUE CBEACHUS 11
2 TpeyronbHUKN 18
3 [TapayenpHbIC IPSIMBIC 13
4 CooTHOLIEHUs MEXKY CTOPOHAMHU U YIIIaMH TPEYroJIbHUKA 19
5 [ToBropenue. Pemenue 3anau 6
6 KoHTtposbHas pabota 3a roj 1
Bcero 3a roa 68 u
8 ki1ace
Auiredpa
1 Parnmonansubie 1podu 23
2 KBaaparHbie KOpHH 19
3 KBazpaTtHble ypaBHEHUS 22
4 Hepasenctsa 22
5 Crernens ¢ 1eJbIM IT0Ka3aTeaeM. DJIeMEHThl CTATUCTUKHI 11
6 IloBTropenue. Pemenue 3anmau 4
KonTponbHast pabota 3a roa 1
Bcero 3a roa 102 4
I'eomeTpus
1 YeThlpexyroJIbHUKA 14
2 ITnomans 15
3 [Too6GHBIE TPEYTONIBHUKA 20
4 OKpy>XKHOCTb 17
5 IToBTOpEHME 1
6 KonTponbHast pabota 3a roj 1
Bcero 3a roa 68 u
9 ki1ace
Auredpa
1 KBanparnunas GyHKIMsS 22
2 YpaBHEHMS M HEPABEHCTBA C OJIHOM NEPEMEHHOMN 14
3 YpaBHEHUs 1 HEPABEHCTBA C JIBYMsI IEPEMEHHBIMHU M UX CUCTEMBI 17
4 ApudmeTrnueckasi U reoOMeTpuyYecKas Iporpeccuu 15
5 OneMeHThl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTH 13
6 [ToBTOpCHME 19
7 KonrtposnbHas pabota 3a ros 2
Bcero 3a rox 102 4
I'eomeTpus
1 BekTops! 8
2 Metoa KoopArHAT 10
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3 CooTHo1IEHNs MEX Ay CTOPOHAMU U YIJlaMu TpeyroibHuka. CKaiaspHoe 11
IPOM3BEACHUE BEKTOPOB

4 JlnHa OKpY>KHOCTH M ILIOIIAb Kpyra 12
5 JIBrokeHUS 7
6 HauasnbHble CBEeJICHUS U3 CTEPEOMETPUHI 8
7 00 akcroMax TUIAHUMETPUH 2
8 IToBTOopenue. Pemenne 3amau 9
9 KonTponbHas pabota 3a roj 1
Bcero 3a roa 68 u
Bcero 3a yueOHbI# npeaMer 850 4
pnioxenne

KonTposabHbie padoThl 3a roj
(demoBepcus)
5 kiace
1 BapuaHT.
1. Bemonnute npeiictBus: (27,76 — 4,72) : 6,4 + 5,2 - 0,4.
2. Pemure ypasuenue: 7,3y — 3,5y =20,9
3. CobOctBenHass ckopocth katepa 10,3 km/u. Kakoli mnyTe mpolaeT kaTep 3a 3 4 MPOTHB
TEYEHUS] PEKH, €CIIM CKOPOCTh TeUeHHs peku 1,7 Km/d.
4. B wmarazune 240 xr ¢pykroB. 3a aenp npopanu 65 % ¢pykToB. CKOJIBKO KHUIOTPAMMOB
bpykTOB OCTAIOCH?
5. Iloctpoiite yron AOB, paBubiii 145°. IIpoeaute BHyTpu yriaa nayd OC. UsmepbTe yron
COA, Borunciure yroan BOC.
2 BapuaHT.
1. Bemonnute nevicteus: (21,06 +3,78): 5,4 —3,8-0,7.
2. Pemmte ypaBHenue: 3,2x + 0,4x =27
3. Teroxon men mo TedeHUto peku 4 4. Onpenenure MmyTh, KOTOPBIA MPOMAET TEIUIOXOJ, €CIU
ero coOCTBEHHast CKOpOCTb 15,7 KM/4, a CKOpOCTh TedeHus pexu 1,6 Km/u.
4. B uwucrepue 850 ;m moisioka. 48% momnoka pazmmin B OupoHbl. CKOJIBKO JIMTPOB MOJIOKA
OCTajoCh B LMCTEpHE?
5. Hocrpoiite yrom MNK, passbeiit 135°. IlpoBenute BHyTpm yria ayd NP. M3mepsre yron
MNP, Boruncnure yron KNP.
6 xnacc
Bapuanr 1
8—4,2:(23—1ij
1. Halingute 3HaueHue BbIpa)KEHUS: 14 21),
2. B tpex uexax ¢abpuku paboraror 480 uenoBek. Yucino mrozeit, paboTaromux BO BTOPOM LiEXe,
cocTaBisieT 36 % wuucna JOAEH MEpBOTO lieXa, a YMCIO JII0JeH, padoTalolmMX B TPETbEM IIexe,
2

COCTaBJIACT 3 qucia JIroaei BTOPOTO II€Xa. CKOIBKO YeIIOBEK pa60TaeT B KaXXJIOM M3 3THUX HeXOB?

3 8
12+—y=—y+0,78
y=1c¥ |

3. PemmuTe ypaBHEHHE: 10
2z : 31 =x:35
4. Haiinute HEN3BECTHBIN YJIEH NPOTIOPLIUHI: :
4
5. Haiiure uncio a, ecnu /ot a paBub 40 % ot 80.
Bapuanr 2
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30—23,1:(51—4£j
20

1. Halinute 3HaY€HHUE BBIPAKCHUS: 35/,

2. B tpex cocynax 32 1 mMammMHHOrO Macia. Macca macia BTOporo cocyna cocrasisieT 35 % maccsl
5

Maclia TIEpBOTo COCYy/Ia, @ Macca Macyla TPETHETO COCYy/Ia COCTABIAET ! MacChl Maciia BTOPOTO COCY/Ia.
CKOJIBKO JTUTPOB Maca B KKIOM cocyne?

3x—0,59 = Ex—l,24
21 .

3. Pemure ypaBuenue: 14
y:84= 11 6 3
4. HaliiuTe HEM3BECTHBIN YJIEH MPOTOPIIMH: 8 4.
3

5. Haiiaure uncio m, eciu 60 % or m paBHbl / or 42.

7 kiaacce
BapuanT 1
1. YnpocTute BelpaxkeHue
(a-4)2-2a-(3a-4)
2. Pemmure ypaBHEHUE

x-6_x_4
4 3
3. Pemmure cuctemy ypaBHEHUMI
2x+3y =10
X—2e=-9

4. B paBHOOeIpeHHOM TpeyrosibHUKe OOKOBas CTOpOHA B JiBa pa3a Oojblle ocHoBaHusA. Haiiaure
CTOPOHBI TPEYTOJIbHUKA, €CJIU €0 nepuMeTp paBeH 60 cM.
6. Jloaka MOXET HPOIUIBITh PACCTOSIHUE MEXy ABYMS CEIECHUSAMH, CTOSIIMMHU Ha Oepery pekw, 3a 4
Y. IO TEYEHHIO peku U 3a 8 4. mpotuB TeueHHs. CKOpocTh TeueHHs peku 2 km/4. Haiiaure
COOCTBEHHYIO CKOPOCTb JIOJIKU U PACCTOSHUE MEXY CEJICHUSIMHU.
Bapuanr 2
1. YnpocTute BelpaxeHue:
(a-c) - (atc) —c-(3a-c)
2. Pemute ypaBHeHUe
5(2+1,5x) - 0,5x =24
3. Pemure cuctemy ypaBHEHUN

X+y=06

o9X—2y=9
4. B paBHOOeIpEeHHOM TpeyrojbHUKE OOKOBas cTOpoHa Ha 3 cM Oomblle ocHOBaHus. Haiiaurte
CTOPOHBI TPEYTOJIbHUKA, €CII €r0 EPUMETP paBeH 54 cM.
5. OnuH aBTOMAT yIaKoOBbIBAa€T B MUHYTY Ha 2 MAayKu Me4eHbs Oosnblie, yeM BTopoi. [lepBeiit aBTOMAT

pabotan 10 muH., a BTopoit — 20 muH. Beero 3a 3to Bpemst 6bu10 yrmakoBaHo 320 madek MeyeHbs.
CKOJIbKO MaueKk B MUHYTY YIIaKOBBIBAET KaX/IbIil aBTOMAT?

8 ki1ace
Bapnanr 1
1°. Pemute ypaBHeHue: 36x2 — 6x —2 = 0.
2°. Pemmre HepaBeHCTBO: 2X — 3(x +4) < x —12.

3°. BeImosHUTE OEHCTBUS; V3 (\/§ - \/E) +2 V18

4°. Yron ABC BnucaH B okpyxHocTb. Haiinure rpagycnyro mepy yrina ABC,
€CJIM COOTBETCTBYIOIIHNI €My IIEHTPaIbHbINA YTOJ paBeH 88°.
5. CTOpoHBI TpeyroiabHUKA paBHbI 4cM, 6¢M, 7cM. Haliaure cTopoHbI TOA00HOTO

€My TPEYTOJbHHKA, IEPUMETP KOTOPOrO paBeH 85¢cM
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6. Karep npomwmén 27 kM 110 TEUEHUIO PEKU U 42 KM NIPOTUB TEUEHHUSI, 3aTPATUB HA
MyTh [0 TEYEHHIO Ha 14 MeHblIIe, YeM Ha MyTh NpoTuB TedeHus. Kakosa
CKOpOCTh KaTepa MPOTUB TEUEHHUsI, €CIIU CKOPOCTh TEUECHHUS PEKU paBHA 3KM/4.

Bapuant 2

1°. Pemmute ypaBHenue: 42x2+5x—2=0.

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

3°. Bemonuure geiicteus; V5 (\/10 +\/5) - 448

4°. Touku A, B, C nexar Ha okpykHOCTHU ¢ ieHTpoMm O. Haliiute rpaaycHyro
Mepy yraa AOC, eciu yron ABC pasen 110°.

5. OcHoBanusi paBHOOOKOH Tpanenuu paBHbl 10cM u 26cM, BBICOTa paBHA
15cm. Haligute 60KOBYIO CTOPOHY Tpameiuu.

6. MoropHas J107Ka IpoIuIa 5 KM 10 TEYEHUIO PEKU U 6 KM IPOTUB TEUEHUS,
3aTpaTHB Ha BECh MIyTh 14. YeM Ha MyTh MPOTUB TeueHUusa. CKOpOCTh TEUCHUS
pexu paBHa 3xkm/4. Haiigure CKOPOCTh JIOJIKK MO TEYCHHIO.

9 kJaacce
Bapuanr 1
1. Yopoctute Boipaxenue:  ((at+2)/(a-2) - a/(a+2))(a-2)/(3at+2)
2. Pemute cucremy ypaBHEHUI:

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

4. Toctpoiite rpaduk ¢GyHKIUU y = X2 — 4. YKaxkuTe, NPU KAKUX 3HAUCHUAX X (QyHKIUA
IPUHUMAET MOJOXKUTEIbHbIE 3HAUYEHUS?
5. Cropona pom6a 30 cMm, a octpeiii yron paBen 60°. Beicora pom0Oa, omymieHHas W3 BEPIIUHBI
TYNOr0 yIJa, JIEJIUT CTOPOHY Ha JBa OTpe3ka. KakoBbl JUIMHBI 3TUX OTPE3KOB?
6. bpurana nomxHa Obuta u3roroBuTh 40 nertanell K onpenereHHOMY cpoky. M3roroiss B yac
Ha 8§ geranei Oosblie 3alUIaHUPOBAHHOIO, Opurajga yxke 3a 2 4yaca JI0 CpOKa IEpEBBINOIHUIA
mnaH Ha § geraned. CKOJMBKO JeTaylieid B 4ac JIOJDKHA ObUIa M3rOTOBUTH OpHUTraia Mo IUiaHy?
7. Pemmute ypaBHeHue: X3 - 6x2 - 4x +24=0
Bapuant 2
1. YopocTtute BbIpa)KeHHE: ((x £3)/(x-3) - x/(x+3)) : (x+1)/(x +3)
2. Pemute cucremy ypaBHEHUM:
{ X-y=2
Xy=15
3. Pemmute HepaBencTBO: a)2x —4,5 > 6x — 0,5(4x — 3) 0) x2 + 7x - 18<0
4. Tloctpoitte Tpaduk ¢yHkuu: y = - x2 +1. YKaxuTre , Npu KaKUX 3HAYEHUAX X QYHKIHSI
NPUHUMAET OTpULIATENbHbIE 3HAYCHUA?
5. B tpeyronpuuke ABC croponst AB u BC paBHbl, a BHemHuMil yron npu BepuinHe C paBeH
123 °. Haiigute BenuuumHy yria B.
6. I3 mynkta A B myHKT B, paccrosHue Mexay KOTOpPBIMH 45 KM, BbI€Xaj BEJIOCHUIIEINCT.
UYepes 30 MHHYT Bclie 3a HUM BbleXajd BTOPOH BEJIOCHIIEMCT, KOTOPbIM NMpHObUT B MyHKT B
Ha 15 MuHyT panbiie nepBoro. KakoBa CKOpOCTh NEpBOrO BEIOCUIEANCTA, €CIM OHa Ha 3KM/4
MEHBIIE CKOPOCTH BTOPOro?
7. Pemnre ypaBHeHue: y2 -xy2 +xy -y =0

Kputepun onieHKM NUCbMEHHBIX KOHTPOJILHBIX PadoT yyalmmxcsl 10 MaTeMaTHKe

OTBeT OLIEeHNBAETCsl OTMETKOM «5», €CIIu:

1) paGoTa BBITIOJTHEHA MTOTHOCTBIO;

2) B JIOTHYECKUX PACCYKJICHHUSIX 1 0O0CHOBAaHUM PELICHUs HET MPOOEIOB U OMIMOOK;

3) B pelleHHH HeT MaTeMaTH4YeCcKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMHUCKA, KOTOpasl He
ABJISICTCA CJIEJCTBUEM HE3HAHMS WM HETIOHMMAaHUs y4eOHOro MaTepHaa).

OtMmeTKa «4» CTaBUTCS, €CIIH:
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1) pabGoTra BBIOTHEHA TOTHOCTHIO, HO OOOCHOBAHUS IIIArOB PEIICHUS HEIOCTATOYHHI (€CIIM yMEHUe
000CHOBBIBATh PACCYXKIACHHUS HE SBIISIIOCH CIIEITUATBHBIM O0BEKTOM MTPOBEPKH);

2) momyuieHbl OJHA OMIMOKA WM €CTh JIBa — TPU HEAO0YETa B BBIKJIAJKAX, PUCYHKAX, YePTEKaX WIH
rpadukax (eciiv 3TH BUJIbI padOT HE SBJBUIUCH CIICIIHAIBHBIM 0ObEKTOM IMPOBEPKH).

OtMeTKa «3» CTaBUTCSI, €CIIU:
1) nomymieHo Gosiee oTHOM OMIMOKK MM O0Jiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX, YEPTEKaAX MU

rpadukax, HO yJanuiics o0anaetr 00s3aTeIbHBIMA YMEHUSMH I10 IIPOBEPSIEMOM TEMe.

OTMeTKa «2)» CTaBUTCS, €CIIU:
1) momyiieHbl CyIIECTBEHHBIE OIIMOKH, MOKA3aBIIKME, YTO ydYalluics HE o0JamaeT 00s3aTeIbHBIMHU

YMEHMSIMHU I10 TaHHOM TeME B IIOJIHOM Mepe.
2) paboTa MoKa3ajla TOJHOE OTCYTCTBHE Y Yydyalllerocs OOs3aTeNIbHbIX 3HAHUW W yYMEHUH IO
MIPOBEPAEMOI TEME WIIM 3HAYUTEIbHASL YaCTh paOOTHI BHIITOJHEHA HECAMOCTOSTENBHO.
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