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IMosicHuTEILHAA 3aIIUCKA
Pabouas IIporpamma no maremaruke ajst 5-6 KJ1accOB COCTaBJIeHAa Ha OCHOBE:

- (enepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAApTa OCHOBHOTO OOIIETO
oOpa3oBanus (yTBepXkAeH mpukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®deneparuu ot 17 gexabps 2010 r. Ne 1897);

- nmpuka3za MunucrepcTBa oopa3zoBanust u Hayku P® ot 31 mexabps 2015 r. Ne 1577 “O
BHECCHHU W3MEHEHUH B (enepalbHbIi TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIA CTAHAAPT
OCHOBHOTO 0011ero o0pa3oBaHus, YTBEP)KIEHHBIM MpHKa30oM MHHHCTEpPCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @eneparun ot 17 gexadpst 2010 r. Ne 1897”;

-IPUMEPHOM OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3zoBaHUs
(omobpena perieHueM (QeaepaabHOTO  YYEeOHO-METOAMYECKOT0 OOBEIMHEHHS IO O00IeMy
obpa3zoBanuto, mpotokon ot 08.04.2015 N 1/15) (pexn. ot 04.02.2020);

- IporpamMMbl MO MaTeMaTHke s 5-6 kiaccoB aBropwl: Buienkun H.S. u nmp. (COopHHK
pabounx mporpamm.5—oOKIaccel:ocodue Ui yuuTenei o0iieo0pa3oBar. opranusanuii / [cocT.
T. A. bBypmucrpoa].—3-eu3a.—M.:IIpocBemnienue, 2014;

-OcHoBHOI1 06pazoBarenbHoi porpammbl MBOYCOLI Ne 17;

-yaebnoro mwmana MbOY COIII Nel7.

Pabouas nporpamMmma cOOTBETCTBYET yUEOHUKAM:

1. «Maremarukay mis naroro kiaacca /H. 5. Bunenkun, B.W. XKoxos, A.C. Yecnokos, C.I.
[IBapioypr — M. Muemo3suna, 2020 1./ 1 obecniedeHa yaeOHO-METOTUICCKUM
KOMILIEKTOM «MaTemaTuka» 11 5-ro kiacca apropoB H.S. Bunenkun u np. (M.:
Muemo3nHa).

2. «MaremaTtukay 11 mectoro kiacca /H.S5. Buinenkun, B.M. 2)Koxos, A.C. UecHOKOB,
C.U. lIBapudypr — M. Muaemo3suna, 2020 r./ u obecrieueHa y4eOHO-METOUIECKUM
KOMIUTEKTOM «MartemaTuka» st 6-ro kiaacca aBropoB H.S. Bunenkun u ap. (M.:
Muemo3uHa).

Ha n3ydenne matemMaTuku B 5-6 Kilaccax OCHOBHOM IIKOJIbI OTBOJUTCA S 4acOB B HENEIIO B

TE€YEeHHE KaXKJ0ro roja ooyueHus, Bcero -175 gyacoB B roa. 3a 2 roaa — 350 gacos.
Cpok peanu3zanuu Nporpammsl 2 roja.

HN3yuyenue mnpeamerHoii obgactu «MaremMatuka W HH(OPMATHKA» IOJKHO

o0ecnevyuThb:

-0CO3HAHHE 3HAYCHHS MaTeMAaTHUKH B TIOBCETHEBHOM KU3HU YEJI0BEKa;

-popMHUpoBaHUE TPEACTABIECHUI O COIMAIBHBIX, KYIbTYpHBIX M HUCTOPHUYECKHX (aKTopax
CTAHOBJICHUSI MAaTEMATUYECKON HAYKH;

-[IOHUMaHUE POJIM UH(POPMAITMOHHBIX MIPOIECCOB B COBPEMEHHOM MUPE;

-popMHUpOBaHUE TPEICTABICHUNH O MaTEeMaTHKE KaK YacTH OOIIeUeTOBEYECKON KYIbTYPHI,
YHUBEPCAIBHOM S3bIKE€ HAyKH, MO3BOJISIOIIEM ONUCHIBATH M HU3y4yaThb pPEaNIbHbIE MPOLECCH U
SIBJICHUS.

B pesynbrare wu3ydeHHs MaTeMaTUKH OOydYarolivecs pa3BHBAIOT JIOTUYECKOE W
MaTeMaTU4YeCKOe MBIIUICHUE, TOJIYYal0T TIPEACTABICHUE O MaTEeMaTHYECKUX MOJIEIAX;
OBJIQ/ICBAIOT MAaTEMAaTUYECKUMH PACCYKJIECHUAMH; y4aTcsl MPUMEHATh MaTeMAaTHUUYECKUE 3HAHUS
MIPU PEIICHUH PA3JINYHBIX 33/1a4 U OIEHHWBATh TIOJYUYCHHBIE PE3YJIbTATHI; OBIAJACBAIOT YMECHUSIMHU
pelieHus yueOHbBIX 3a7a4; Pa3BUBAIOT MATEMaTHYECKYI0 WHTYHIIMIO; TIOMYYarOT MPECTaBICHNE
00 OCHOBHBIX HH(POPMAIIMOHHBIX MPOIIECCaX B peaTbHBIX CUTYAIHIX.

I[lnanupyemMble pe3yabTaThl H3y4YeHHs Kypca MATEMATHKH B 5-6 kiaccax.
[Iporpamma mo3BOMISIET JOOMBATHCS CIEAYIONINX PE3YJIBTATOB OCBOEHHUS 00pa3oBaTebHON
POrpaMMbl OCHOBHOT'O 00IIETO 00pa30BaHUS:

JUYHOCMHbLE:

1.T'0TOBHOCTH U CITOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO HA
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OCHOBE MOTHBALMM K OOYYEHHIO M TO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TIOCTPOCHHIO JajbHEHIIEH WHIWBUIYyaIbHOW TpaeKTopuu oOpa3oBaHus Ha Oasze
OPUEHTHUPOBKHU B MHpe npodeccuii u npodeccnoHaIbHBIX MPEANOYTEHUH, C YI€TOM YCTOHUMBBIX
MO3HABATEJIbHBIX HHTEPECOB.

2. Pa3zBuToe MOpalibHOE CO3HAHHE M KOMIETEHTHOCTh B PEIICHUH MOPAIbHBIX MpoOIeM
HAa OCHOBE JIMYHOCTHOTO BbIOOpA, (OPMHUpPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIKAM

3.ChopMuUpPOBaHHOCTh OTBETCTBEHHOTO OTHOLIEHUS K YYCHHIO; YBaXXUTEIbHOTO
OTHOUICHHUS K TPYAY.

4.0co3HaHHOE, YBAKUTEIBHOE U JI0OpOKENIaTeNIbHOE OTHOILIEHHE K JPYroMy 4elOBeKY,
€ro MHEHUIO, TPaKJAHCKOW MO3MIMHU. ['0TOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C JIPYTUMHU
JIObMHU U JIOCTHTaTh B HEM B3aUMOINOHUMaHUs (uaeHTU(]uUKaIMs ceds Kak IMOJHOIPABHOTIO
cyObeKTa o0IIeHus, TOTOBHOCTh K KOHCTPYMPOBaHUIO 00pa3a mapTHepa Mo JUajiory, TOTOBHOCTh
K KOHCTPYHPOBaHHIO 00pa3a IOMYCTUMBIX CIIOCOOOB JHAallora, FOTOBHOCTh K KOHCTPYUPOBAHUIO
mpouecca Juajora Kak KOHBEHLUMOHMPOBAHMSI HHTEPECOB, IMPOLENYpP, TOTOBHOCTb U
CIIOCOOHOCTH K BEJCHHIO TIEPETOBOPOB).

5. OCBOEHHOCTbh COLMAIBHBIX HOPM, IPaBUJI MOBEAECHUS, pojiell U (HopM COLMATIBLHOU
JKU3HU B TPYIIax U cOOOIIeCTBaX.
Memanpeomemuule:

Me:xnpeamMeTrHble NOHATHS
YcinoBuem  GOpPMHpPOBAHMS MEKIPEAMETHBIX TMOHATHH, TaKUX Kak CcHUCTeMa, (axT,
3aKOHOMEPHOCTb, aHAJIW3, CHUHTE3 SBJSETCS  OBJIAJEHHUE OOYyYaroIIMMHCS  OCHOBaMHU
YUTATEIbCKOM KOMIIETEHIINH, MPHOOPETEHNE HABHIKOB PabOTHl ¢ MHQOpManuei, ydactue B
MPOEKTHOH NeATenbHOCTH. B OCHOBHOM IIKOJie HA YpPOKax MaTeMaTWKH OylneT MpoAoJKeHa
pabota o (HOpMUPOBAHHIO U PA3BUTHIO OCHOB YUTATEIbCKOH KOMIETEHIMH.

[Ipn wu3ydeHHH MaTeMaTUKd OOydarolIMecs YCOBEPLICHCTBYIOT NPUOOPETEHHbIE Ha
NIEPBOM YPOBHE HABBIKH padoThl ¢ HH(popManueld U nonoiaHsaT ux. OHU cMOryT paboTaTh ¢
TEKCTaMH, MPeoOpa3oBbIBATh U UHTEPIPETUPOBATH COAEPIKAILYIOCS B HUX MH(POPMALIUIO, B TOM
YHCIIe:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, AHAIM3HPOBATH, 0000IIATh U MHTEPIPETUPOBATH
MH(pOpPMAaLINIO, COJIEPKALIYIOCS B TOTOBBIX HH(OPMAILIMOHHBIX 00BEKTAX;

* BBIIATh TJABHYI0O UM M30BITOUHYIO HH(GOpPMAIMIO, BBHINOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIACIEHHBIX (DAKTOB, MBICIIEH; IPEACTABIATh HHPOPMALUIO B CXKATON CIOBECHOM
¢dopme (B Buje MiaHa WIM TE3UCOB) M B HAIJISIIHO-CUMBOJHUYECKOH (opme (B Buae Tabnmil,
rpadUYecKux CXeM M JuarpamMM, KapT TOHSTHH — KOHIENTYAJIbHBIX JHarpaMM, OTOPHBIX
KOHCIIEKTOB);

* 3aIIOJIHATH U JOMOJHSATH TaOJIHIIBI, CXEMBI, IHArPAMMBbI, TEKCTHI.

B xoze wu3ydeHuss MmaremMaTMKH oOOydarouiyecs HNpHOOPeTyT ONbIT MPOeKTHOM
NeSATeIbHOCTH Kak o0co0oi QopMbl yueOHOW paboThl, CIOCOOCTBYIOMIEH BOCTHUTAHUIO
CaMOCTOSITENIbHOCTH, ~HMHMIMATHUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHUBALUU U
3h(peKTUBHOCTH Yy4eOHOM MJEATENHPHOCTH, B XOJI€ peaJu3alii HWCXOJHOTO 3aMbICiia Ha
NPaKTUYECKOM YpOBHE OBJAJCIOT YMEHUEM BBIOMpATh aJE€KBAaTHbIE CTOSIIECH 3amaye CpeicTBa,
NPUHUMATD PEUICHHS, B TOM YHCIIE M B CUTYAIHIX HEOTPEACTEHHOCTH.

B coorBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYIIbl YHUBEPCATIBHBIX YUEOHBIX
NEVCTBUI: perylsATUBHBIC, TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PeryasituBubie YY /|

1. VYwmenue camMoOCTOSATEIHHO OMPEAEIATH 1IN O00y4YeHHUs, CTaBUTh U (POPMYyIUPOBATH
HOBBIE 33/1a4M B y4eOe U NO03HABATEIbHOM JIeTeTbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH
MO3HABATEIILHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:

® aHAJIM3UPOBATh CYILECTBYIOUIME M IUIAHUPOBaTh Oyaymue oOpa3oBaTeibHbIE
pe3yibTaThI;

® HIeHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI M ONPEILIISIThH TIABHYIO TPOOIIEMY;



® BBLIIBUTaTh BEPCUU PEIICHHS MTPOOIIEMBI, (HOPMYIHPOBATh TUIOTE3HI, MIPEIBOCXHIIATH
KOHEYHBIN pe3yJIbTarT;

® CTaBUTH LEJb JEATEILHOCTH HA OCHOBE OIPEACIIEHHONW MPOOIEMBI B CYIIECTBYIOIINUX
BO3MOXKHOCTEI;

e (¢dopMynupoBaTh y4yeOHbIE 3aJaud KakK IIard JOCTHUXKEHHS IOCTAaBICHHOW LIeNIu
JeSITEIIbHOCTH;

e 00OCHOBBIBaTh ILIEJIEBBIE OPHUEHTHUPHI W MPUOPUTETHl CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBas U 00OCHOBBIBAS JIOTHYECKYIO ITOCIIEAOBATEILHOCTD IIATr0B.

2. YMeHHEe CaMOCTOATEIbHO IUIAHWPOBATh MYTH JOCTHIKEHHUS LEeJlei, B TOM 4HCIIe
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (eKTUBHBIC CIOCOOBI pelIeHs y4eOHBIX U
MO3HABATENIbHBIX 3aa4. O0yJaromuiics CMOXKET:

e ompenensiTh HEOOXOAMMBbIE JCUCTBHE(s) B  COOTBETCTBMM C Y4eOHOW W
MO3HABATENBHOM 3a/1aueii M COCTABIIATh AITOPUTM UX BBIITOJIHEHHUS;

e 00OCHOBBIBaTh U OCYIIECTBISITH BBIOOP Hanbonee 3p(HEeKTUBHBIX CIIOCOOOB PELICHUS
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4;

® OIpEeneNsATh/HaX0IuTh, B TOM YHUCIIE U3 MPEUIOKEHHBIX BApUAHTOB, YCIIOBHS IS
BBITMIOJTHEHHS Y4eOHOM 1 MO3HABATEIbHOM 3a/1a4u;

e BBHIOMpaTh W3  NPEAIOKCHHBIX  BAapUAHTOB M CAaMOCTOSITENIbHO  HCKaTh
CpeACTBa/pecypChl ISl PELICHHUS 3a0a4H/TOCTHKECHUS LEITH;

® COCTaBATh IIJIaH peIleHUs MpoOJIeMbl (BBIIOJHEHUS TPOEKTa, MPOBEICHUS
HCCJICIOBAHMUS);

® OIpeaessATh NOTEHIMATIBHBIC 3aTPYIHEHHS TIPU PEIICHUN Y9eOHOW U MO3HABATEIbHOM
3aJa4i ¥ HaXOAWUTh CPEICTBA ISl UX YCTPAHEHUS;

® ONUCHIBATH CBOM OMNBIT, OGOpMISiss €ro A Mepefauyd APYyruM JIOAsSM B BHIE
TEXHOJIOTHH PEIICHUS MPAKTUUYECKHUX 3a]a4 OMPEICIIEHHOT0 KIacca;

® IUIAHWPOBATh M KOPPEKTHUPOBATh CBOK HHIMBHIYaJIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JEWUCTBUA C IUIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYIIECTBIISITH KOHTPOJIb CBOCH JIESITETLHOCTH B MPOIECCE AOCTIKEHUS pe3yabTara, ONpeaelsiTh
CrocoObl IEUCTBUN B paMKaxX MpPEIONKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JEHCTBUS B COOTBETCTBUU C U3MEHSOIENCS cuTyarueil. O0yJyaroniuiicss CMOXeT:

® OMpeAensiTh COBMECTHO C TIEIaroroM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHUU OLIEHKU CBOEH yueOHOM eATeIbHOCTH;

e CHCTEeMaTH3HpoBaTh (B TOM 4YHCI€ BbIOMpaTh MPUOPUTETHBIE) KPUTEPUU
TUTAHUPYEMBIX PE3YIbTAaTOB U OIICHKU CBOEH JeSTeNbHOCTH;

® OIEHWBATH CBOIO JICATENBHOCTh, APTYMEHTHPYS TPUYUHBI JIOCTIKCHHUS HIIH
OTCYTCTBUS IJITAHUPYEMOTO PE3YIbTaTa,

® CBEpATh CBOM JCWUCTBUS C IENbI0 M, MPU HEOOXOAMMOCTH, MCIPABIATH OIIUOKH
CaMOCTOSITENBHO.

4. VYMeHHE OIEHWBATHh MPABUIHLHOCTH BBHITIOJHEHUS YYeOHOW 3amadyu, COOCTBEHHBIE
BO3MOXHOCTH ee perieHusi. O0yJaromuiics CMOXeT:

® ONpENeNsATh KPUTEPUH MPABIILHOCTH (KOPPEKTHOCTH) BHITTOJTHEHHS Y4eOHOM 3a/1a9u;

® aHaIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS
TSl BBITIOJTHEHUS Y9eOHOM 3a/1auu;

5. Bmagenue ocHOBaMH CaMOKOHTPOIIS, CAMOOIICHKH, TMPUHATHS pEIICHUH U
OCYIIECTBIIEHUS OCO3HAHHOTO BBIOOpA B yueOHOM 1 mo3HaBaTeabHON. OOyJaronuiics CMOXKET:

e HaOMIOJATh W AHANU3UPOBATh COOCTBEHHYIO YUE€OHYIO U  TO3HABATEIbHYIO
JeSITebHOCTD U ACATENBHOCTD APYIHX 00YJarOIUXCs B IPOIecce B3aUMOIIPOBEPKH;

® COOTHOCHUTH  peajbHble M  IUIAHUPYEMblE  pe3ylbTaThl  WHAUBUAYAJIbHON
00pa30BaTeNbHON IeATETHPHOCTH U JIENIAaTh BBIBOIBI,

ITo3naBaTtenbHbie YY /|



6. VYMeHue ompenensaTh MOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTaHABIWBATHL AHAIIOTUU,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIs KiIacCU(UKALINU,
YCTaHABIMBAaTh IMPUYUMHHO-CIECICTBEHHBIE CBSI3M, CTPOMTH JIOTMYECKOE  pacCyXICHHE,
YMO3aK/Iio4YeHne (MHAYKTUBHOE, JeTYKTUBHOE, 10 aHaJOTUH) U AeNaTh BbIBOIbl. OOyyaromuiics
CMOJKET:

e 10J0MpaTh CIOBA, COMOJUUHEHHBIE KIIOYEBOMY CJIOBY, OMPEEISIONINE €r0 MPU3HAKU
U CBOMCTBA,;

e BbHICTpaMBaTh JIOTMYECKYI0 IEMOYKY, COCTOSIIYI0 M3 KIIOYEBOrO CJIoBa U
COIOJYMHEHHBIX €MY CJIOB;

® BBHIICIATH OOIIMH TNPU3HAK JBYX WIM HECKOJIBKHX TMPEAMETOB WM SIBICHUA U
OOBSICHAITH UX CXOJCTBO;

e O00BEAMHATH NpPEIMEThl U SBICHHUA B TPYIIbLl IO OMNPEICICHHBIM MPU3HAKAM,
CpaBHUBATh, KIIACCH(PUITUPOBATH U 00001IATh (DAKTHI U SIBJICHHS,;

® BBIIEIATH SIBICHUE U3 OOLIETO psAsia IPYTuX SIBICHUN;

e OmpeAensaTh OOCTOATENbCTBA, KOTOPHIE IPEAIIECTBOBAIM BO3HUKHOBEHHIO CBS3HU
MEXIy SBICHHSMH, W3 3THUX OOCTOSTEIBCTB BBIJCIATH OIPENESNAIONINE, CIIOCOOHBIE OBITh
MPUYMHON TAHHOTO SIBIICHUS, BBISABIIATH IPUUMHBI U CIICJCTBUS SBJICHMUIA,

® CTPOUTH pacCyXJIE€HUE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBICHUSM U OT
YACTHBIX SBIICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOHUTb PAcCyXJECHHE Ha OCHOBE CPABHEHMs NPEAMETOB U SIBJICHUH, BBIACNAS NPU
ATOM O0IIUE MPU3HAKHY;

® y3Jjarath MOJYYEHHYIO WH(OPMAIMIO, UHTEPIPETHPYS €€ B KOHTEKCTE pellaeMoii
3a]a4u;

® CaMOCTOSITETIbHO yKa3blBaTh Ha HHGOPMAIHMIO, HYKIAOMYIOCS B IPOBEPKE,
npeIarath ¥ MPUMEHSTH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINH;

e BepOanM30BaTh SMOIMOHATIBHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SBJCHMS, MPOLIECCHl, CBS3M M OTHOIICHHS, BBISBISEMBbIE B XOJE
MO3HABATENILHON U UCCIIE0BATEIbCKOM AEITeTbHOCTU (IPUBOIUTH OOBSCHEHHE C H3MEHEHUEM
(GbopMBI TIpeICTaBICHUS; OOBACHSTH, NETATUZUPYS WM 0000111as; OOBACHITH C 3aJaHHOW TOYKH
3peHus);

® BBUIBIATh W HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHHS, B TOM YHCIE BO3MOXXHBIC
/Hanbonee  BEpOSATHBIE MPUYMHBI, BO3MOXKHBIE  TIOCJIEICTBUS  33JaHHON  TPUYUHBL,
CaMOCTOSITEJIbHO OCYILIECTBIISAA IPUUMHHO-CIICCTBEHHBIN aHAIN3;

e JenaTh BBIBOJL HAa OCHOBE KPUTHMYECKOIO aHaliu3a pa3sHbIX TOYEK 3peHus,
MOJATBEPXKJIATh BBIBOJ COOCTBEHHOW apryMEHTAllMed WM CaMOCTOSTENBHO MONYYeHHBIMH
JTAHHBIMHU.

7. YMeHue co3/aBarh, MPUMEHATh U MPEOOPA30OBHIBATh 3HAKU U CHUMBOJIBI, MOJEIHU U
CXEMBI JIJIsl petIeHHs y4eOHbIX U TI03HaBaTeIbHbIX 3a7a4. O0yJaromuics CMOXKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® OMpeAeNsATh JOTHYECKHE CBSI3U MEXIY MpeAMETaMH W/WIU SBICHUSMH, 0003HAYaTh
JTaHHBIE JIOTUUECKHE CBSA3H C TOMOLIBIO 3HAKOB B CXEME;

® CTPOWTH CXEMY, AITOPUTM JCHCTBUS, UCIIPABIISATH UM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aJropuTM Ha OCHOBE HMMEIOIIErocss 3HaHUS 00 OO0BEKTe, K KOTOpPOMY HIpPHUMEHSETCS
AITOPUTM.

8. CwmpicnoBoe ureHne. OOyJarOIIHICS CMOXKET:

® HAXOAWTh B TEKCTe TpeOyemyro HHpOpMAIHio (B COOTBETCTBUU C ILETSMHU CBOEH
NESTENILHOCTH);

® OpHUEHTHPOBATHCS B COAEPKAHUM TEKCTa, IMOHMMATh LEJIOCTHBIH CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHABIMBATh B3aHMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHIA, TPOIIECCOB;

® pPE3IOMHUPOBATH INIABHYIO UJCIO TEKCTA.



Kommynukarususblie YY ]|
YMeHHe OpraHM30BbIBATE YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU; padOTaTh MHAMBHYaIbHO U B TPYIIE: HAXOAUTH O0IIee pelieHne u
paspenatbe KOH(QJIUKTHl HA OCHOBE COIVIACOBAHUS MO3ULUHI U yueTa HHTEPEeCcoB; (hOpMyIUpOBaTh,
apryMEHTHPOBATh M OTCTAaUBaTh cBOe MHEHHE. OOyUaIomMicss CMOXKET:

— OIpPEIENATh BO3MOXHBIE POJIM B COBMECTHOMU JCSTEIBHOCTH;

— OmpenensaTb CBOW JEHCTBUS M JCUCTBUS MapTHEpa, KOTOPHIE CHOCOOCTBOBAIM WIIU
IPENSITCTBOBAIM NPOAYKTUBHOM KOMMYHHMKAIUY;

— CTpOMTH TIIO3UTHBHBIC OTHOLIEHWs B IIpolecce Y4eOHOM U IO3HaBaTEIbHOM
JESTEIIBHOCTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUH YMETh
BBIJIBUTaTh KOHTPApryMEHTHI, Mepedpa3supoBaTh CBOIO MbICIb (BIaJCHHE MEXaHH3MOM
9KBHUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OMMO0YHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €T'0;

— Ipeularath ajlbTepHATUBHOE pellCHHE B KOH(JIMKTHON CUTYalLlUy;

— BBLIEJATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUU;

— JloroBapuBaTbcs O IMpaBWIaxX M BOIpOcax JUisl OOCYXKJIEHUS B COOTBETCTBUHM C
IIOCTaBJICHHOM Mepe] IPyIIoN 3a1a4ei;

— YCTpaHATh B paMKax JUajJora pas3pblBbl B KOMMYHHUKAallUM, OOYCIIOBJIEHHbIE
HEMOHUMAHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHKa 3agaud, (OpMbl WIHM COAEpIKaHUS
Jaora.

10.  YMeHue OCO3HAHHO HCHOJIB30BATh PEUYEBbIE CPEJCTBA B COOTBETCTBUM C 3a7ayeit
KOMMYHMKAIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MBICJIEH U MOTPEOHOCTEN Uil IIIaHUPOBAHUS U
pEryJIILIMA CBOEH JEATEIIBHOCTH; BJIAJCHUE YCTHOM M NMUCBMEHHOW pedbl), MOHOJIOIMYECKOMN
KOHTEKCTHOM peubto. O0y4aromunics CMOXKET:

® OmpeneniTh 3a7ayy KOMMYHHUKAIlMM M B COOTBETCTBMM C HEl OTOMpaTh peueBble
CPEICTBA;

e 0TOMpPATh U HUCIIOJIB30BATh PEUEBbIE CPE/ICTBA B MPOIIECCE KOMMYHUKAIIUMU C IPYTUMHU
JOJIbMHU (JTUAJIOT B TIape, B MaJIOH Tpymme u T. 11.);

® [IpPE/CTaBIATh B YCTHOM WJIM MMCbMEHHON (opMe pa3BEpHYTHIM IJIaH COOCTBEHHOM
JESTEIILHOCTH;

e CO0MI0aTh HOPMBI MYOJIMYHOW pEYM, PEriiaMeHT B MOHOJOre W JUCKYCCHU B
COOTBETCTBUHU C KOMMYHUKATUBHOM 3a7a4eH;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CY)KIEHHE) U 3alpalliiBaTh MHEHUE MapTHEpa
B paMKax JUaJiora;

® 1CIIOJIb30BaTh BepOalbHbIE CpeACTBA (CpPEACTBAa JOTMUECKOW CBSI3U) JUIS BBIICICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCNOJb30BaTh  HeBepOaJbHBIE  CpeACTBA  WIM  HArsAgHbIE  MaTepualbl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

e JenaTh OLICHOYHBIN BBIBOJA O JOCTM)KEHHHU LIETHM KOMMYHMKAIIMM HEMOCPEICTBEHHO
1oCJjIe 3aBepIIeHUs] KOMMYHUKAaTUBHOT'O KOHTAKTa M 0OOCHOBBIBATH €TO0.

11.  ®opmupoBaHMe U pa3BUTHE KOMIETEHTHOCTH B O0OJIACTH HCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (nanee — MKT). OGyuaromuiicss cMOXeT:

e IICJICHANIPABIEHHO MCKaTh M  HCIOJNb30BaThb  HMH(OpPMALIMOHHBIE  PECYPCHI,
HE0OXOUMBIE JJIs PelIeHUs] yUeOHbIX U MPAKTHUECKUX 3a1au ¢ noMoinbto cpeacts UKT;

® BBHIOMpaTh, CTPOUTHh M HCHOJIB30BATH AJEKBATHYIO HMH()OPMAIIMOHHYIO MOJENb JUIS
nepeaayd CBOMX MBICIEH CpeCTBAMU €CTECTBEHHBIX M ()OPMAIIBHBIX S3BIKOB B COOTBETCTBUH C
YCIIOBUSIMU KOMMYHUKAIIHH;

® JCIIOJIB30BATh HH(POPMAIIMIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

e co3JgaBaTh MH(OPMAIMOHHBIE PECYPChl PAa3HOrO TUMA M AJs pasHbIX ayAUTOpUI,
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co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TMpaBUIia HHPOPMALIMOHHONW O€30MaCHOCTH.
N3y4venune npeamerHoii ods1actu «MaremaTuka 1 HHPOPMATHKA» 10JKHO 00€CTIeYUTh:
-0CO3HaHUE 3HAYCHHUS MAaTEeMAaTHKU U HHPOPMATUKU B TIOBCEHEBHOM KU3HU YEIIOBEKa,
-(opMupoBaHue NpPEACTAaBICHUNH O COLMAIBbHBIX, KYJIBTYPHBIX M HCTOPUUYECKUX (aKTOpax
CTaHOBJICHUS] MAaTEMATUYECKON HAYyKH;

-[IOHMMaHUE POJIH HH(POPMALIMOHHBIX IPOLIECCOB B COBPEMEHHOM MUDE;

-(opMupoBanue mpencTaBIeHUIl O MaTEeMAaTUKE KaK YacTH OOIEYETOBEYECKOW KYIbTYpHI,
YHHUBEPCAJIbHOM SI3bIKE€ HAYKH, MO3BOJISIOLNIEM OIMCBIBATH M M3Yy4aThb peajbHbIC NPOLECCH U
SBJICHUS.

B pesynprare wu3ydeHus npeaMmetrHol oOmactu  «MartemaTMka W MH(QOpPMATHKa»
oOyyaromuecss pa3BUBAIOT  JIOTUYECKOE M MATEMaTU4YECKOE  MBIIIEHUE, [OJIYy4aroT
IIPEJICTAaBICHUE O MaTEMaTUYECKUX MOJEISX; OBJIAJEBAIOT MATEMATUYECKUMHU PACCYKICHUSAMU;
ydaTcss OPUMEHSTh MaTeMaTHYECKHE 3HaHMS NpU PELIEHUH Pa3IM4HbIX 337a4 U OLIEHUBATh
IOJy4eHHbIE pPE3yJbTaThl; OBIAJEBAIOT YMEHMSAMHU pELICHHUs Y4YeOHbIX 3aJlad; pa3BUBAIOT
MaTeMaTHYECKyI0 HWHTYHUIIMIO; TOJYYaroT TpeACTaBiIeHne 00 OCHOBHBIX HWH(OPMAIMOHHBIX
IIpoLECCaxX B PEAIBHBIX CUTYaLUsX.

[IpenMeTHble pe3ynbTaThl U3y4YEHMs IMpeaMeTHoM oOnactu «MaremaTuka M MH(OPMATUKA»
JOJIKHBI OTPaXKaTh:

1) hbopmupoBanue NMpencTaBICHUA O MaTeMaTHKE KaK O METOJAE MO3HAHMA JICHCTBUTEIBHOCTH,
MIO3BOJISAIOIIEM ONMCHIBATh U U3y4YaTh PEaJIbHbIE MPOLIECCHI U SIBJICHUS:

-0CO3HAHHE POJIM MAaTEMATUKU B pa3BuTUU Poccun u mupa;

-BO3MOXKHOCTb IIPUBECTH IIPUMEPBI U3 OTEUECTBEHHONW M BCEMHPHOM MCTOPUU MATEMAaTUYECKHX
OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE YMEHHMH paboOTaTh C Yy4eOHbIM MaTEeMaTHYECKUM TEKCTOM (aHaJIM3UpOBaTh,
U3BJIEKATh HEOOXOIMMYyI0 HH(POpPMAIMIO), TOYHO M TPAaMOTHO BBbIpaXKaTb CBOU MBICIU C
IPUMEHEHUEM MaTeMaTU4YeCKOH TEPMUHOJOTMM M CUMBOJIMKH, HPOBOJUTH KIACCHU(PHUKALMH,
JIOTUYECKHEe 000CHOBaHMSI, JOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEP)KICHUM!

-OIICPUPOBAHUC INOHATHUAMU: MHOKECTBO, QJICMCHT MHOX>KCCTBaA, IHOAMHOXKECTBO,
MNPUHAJIC)KHOCTb, HAXOXKACHUC TCPCCCUCHUA, O6T)CJII/IHGHI/I$I IIOAMHOKECTBA B HpOCTCfIHIHX
CUTYyalUsIX;

-pelieHne CI0KETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCEe apu(MeTHIecKue AeCTBUS,

-pUMEHEeHHe croco0a MoMcKa PelIeHus 3a/1a4u, B KOTOPOM PACCYX JACHHUE CTPOUTCS OT YCIOBHS
K TpeOOBAHUIO WU OT TPEOOBAHMS K YCIIOBHUIO;

-COCTABJICHUE IUIaHA PELIEHUs 3a/1aud, BBIACICHUE OTAlOB €€ pELICHUS, WHTEpPIpeTaus
BBIYMCIIUTEIIBHBIX PE3YJIbTATOB B 33/1a4€, UCCIIECIOBAHUE TTOJTYUYEHHOTO PEIICHUS 3aa4H;
-HaXOXKJICHUE MPOLIEHTa OT YMCJa, YMCIA 10 MPOLEHTY OT HErO, HAaXOXKJICHUS IPOLIEHTHOIO
OTHOUIEHUE JIBYX YMCEJ, HAXOKICHUS MPOLEHTHOTO CHHXKEHUS WJIM MPOLIEHTHOIO MOBBIIICHUS
BEJINYUHBI,

-pellIeHUE JTOTUYECKUX 3a/1a4;

3) pa3BuUTHE TPEIACTABICHUH O UYUCIE W UHUCIOBBIX CHCTEMax OT HaTypaJbHBIX JO
JICUCTBUTENIbHBIX YHCEI; OBJAJCHUE HABBIKAMU YCTHBIX, MHUCHbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIUMCIICHUM:

-OMEPUPOBAHUE TIOHATHUSMH: HATypaJbHOE YHUCJIO, IIeJI0€ YHCI0, OOBIKHOBEHHAsl JpoOb,
JecATHYHAs Ap0o0b, CMEIIAHHOE YKCII0, PAllMOHAILHOE YUCIIO, HPPAIIMOHAIBHOE YUCIIO;
-HCTIOJIb30BaHUE CBOMCTBAa YHCENT M 3aKOHOB apU(PMETHUYECKUX OIepaludid ¢ YuCiIaMu TpH
BBIMIOJTHEHU U BBIUHMCIICHHIA;

-MCIOJIb30BaHUE TPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJHEHUU BBIYUCICHUNA W
pELIEHNH 3a/1ay;

-BBINIOJIHEHUE OKPYTJICHUSI YUCET B COOTBETCTBUH C MPAaBUIIaMU;

-CpPaBHEHUE YHCEIT,

-OLICHUBAHUE 3HAYEHUS KBAJIPATHOT'O KOPHS M3 MOJIOKUTEIBHOTO 1EJI0r0 YUCIIa;

5)oBnajicHUEe TEOMETPHUCCKUM SI3BIKOM; Pa3BUTHE YMEHHs HCIOJIb30BATh €ro IS OMHCAHUS



IPEIMETOB  OKPYXAlOIIero  MHUpPA;  Pa3BUTUE  IMPOCTPAHCTBEHHBIX  IPEJCTABIICHUH,
n300pa3uTeIbHBIX YMEHUH, HAaBBIKOB T€OMETPUUECKUX IIOCTPOESHHUIA:
-OIIepUPOBAaHHUE TMOHATUAMHU: (UTypa, TOUKA, OTPE3OK, NpsAMas, Jyd, JIOMaHas, Yrod,
MHOT'OYTI'OJIbHUK, TPEYTOJBbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJBbHUK U KBaApaT, OKPYKHOCTb U
KpYT, PSIMOYTOJIbHBIN MapajuieNenunes, Kyo, map; n300pakeHne u3ydaeMbix GUryp oT pyKu U
C TIOMOILBIO JIMHENKU U LIUPKYJIS;
-BBIIIOJIHEHUE M3MEPEHUS JIJIMH, PACCTOSHUM, BEJIMYMH YIJIOB C IIOMOIIbI0 MHCTPYMEHTOB IS
W3MEpPEHUH UIMH U YTJIOB;
6)oBiazeHue MPOCTEHIIUMH CIOCOOAMH TPEICTABICHUS M aHaIM3a CTATUCTUYCCKUX IAHHBIX;
(dbopMHpOBaHUE NPEACTaBIEHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUDE.
7)pa3BUTHE YMEHHIA IPUMEHSTh U3YYCHHBIC MOHSATHS, PE3YJIbTAThl, METO/IbI JUIS PEIICHUS 33124
IIPAKTUYECKOIO XapakTepa M 3aJad M3 CMEXHBIX JUCLHUIUIMH C HCIOJIB30BAHUEM IIPU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAJIOB, KOMIIBIOTEPA, MIOJIb30BAThCS OLIEHKOW M IPUKHUIKON
IIPY NIPAKTUYECKUX pacueTax:
-pacrio3HaBaHUE BEPHBIX U HEBEPHBIX BbHICKA3bIBAHUI;
-OLIEHUBAHUE PE3YJIbTATOB BBIUMCIICHUN IIPU PEIICHUH IPAKTUYECKUX 3aay;
-BBIIIOJIHEHUE CPABHEHUS YHCET B PEAIbHBIX CUTYALIUSIX;
-HCIIOJIb30BAHUE YHMCIIOBBIX BBIPDAKEHUM NPU PEILICHUH NPAKTHUYECKUX 3a/ad U 3a7ad U3 ApYyrux
y4€OHBIX IIPEIMETOB;
-peleHre MPAKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM NPOCTEHIINX CBOMCTB Guryp;
-BBIIIOJIHEHUE TIPOCTENIINX TOCTPOCHUIM U U3MEPEHUI HA MECTHOCTH, HEOOXOIUMBIX B PEAJIbHOM
KU3HU;

BbinmyckHuk HayduTces B 5-6 kiaaccax (A1 MCIOJIb30BAHNUS B NOBCEIHEBHOM KM3HHU
U o0ecreYeHHUs1 BO3MOKHOCTH YCIIEIIHOI0 MPOI0JIKeHUs1 00pa30BaHusA HA 0A30BOM YPOBHeE)

. OnepupoBarh Ha 0a30BOM YpOBHE TMOHSATHSIMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
MOJAMHO>KECTBO, TPUHAIICKHOCTH;

° 3a/1aBaTh MHOKECTBA MEPEUNCICHUEM UX DJIEMEHTOB;

° HaxOJIUTh NepecedeHne, 00beAMHEHUE, TTOJIMHOXKECTBO B IPOCTEHIITUX CUTYAIUIX.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

° pacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUA.

Yucaa

° OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMHU: HATYpPaJIbHOE YHUCIO, IEJ0Ee YHCIIO,
O0OBIKHOBEHHAs! APOOB, IecATUYHAs TPOOb, CMEIIAaHHOE YHCIIO0, PAIlMOHATBHOE YUCIIO;

° WCIIOJb30BaTh CBOWMCTBA YMCEN M MpPaBWIA JEUCTBHM C pallMOHAIbHBIMHM YUCIAMU TPHU
BBIIOJTHEHUH BBIUMCIICHUM;

° WCIIOB30BaTh MPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 nmpu BHIMOJHEHUN BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

° BBITIOJIHATH OKPYTJIEHHE PAallMOHATIBHBIX YHCENl B COOTBETCTBUU C IIpaBUIIaMU;

. CpPaBHUBATH pallMOHAIBHBIC YUCIIA.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

° OLICHUBAThH PE3YJIbTAThl BHIYMCICHUHN MPU PEIICHUH MPAKTUYECKUX 33]1aY;

° BBITIOJIHATH CPABHEHUE YHUCEI B PEAIbHBIX CUTYaLIHsIX;

° COCTABJISITh YMCIIOBBIE BBIPAXKEHUS MPHU PEIICHUU NPAKTUYECKUX 3aJad U 3a7ad U3

JIPYTUX y4eOHBIX MPEIMETOB.

CTaTHCTHKA ¥ TEOpHUs BEPOSITHOCTEH

° [IpencraBisaTh naHHBIE B BHJIE TAOIUIL, TUATpamMM,

° YUTaTh WH()OPMAIIHIO, TIPEJICTABICHHYIO B BUJIE TAOIHIIbI, TUATPAMMBL.

TexcToBbIE 3a1a4UN

° Pemarp HecloXHBIE CIOKETHBIC 3aJayd pa3HbIX THUIIOB Ha BCe apu(MEeTHUECKUe
JIehCcTBUS,



. CTPOUTH MOJIENIb YCIOBHS 3a7auu (B BHJIE TaOIUIIBI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI
3HAYEHUs IBYX U3 TPEX B3aMMOCBA3AHHBIX BEJIIMUMH, C LIEJIbIO IIOUCKA PELICHUS 3a1a4u;

o OCYIIECTBIIATH CIIOCOO IOMCKA PELICHUs 33a4l, B KOTOPOM PAaCCyKAECHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAaHUIO MM OT TpeOOBAHUSA K YCIOBHUIO;

o COCTaBJIATH IUIAH PEIICHUS 3a1a4H;

o BBIJICIISTH ATAIBI PEIICHUS 331a4H;

o MHTEPIIPETUPOBATh BBHIYMCIUTEIBHBIE PE3YJIbTAThl B 3ajaye, MUCCIEJOBaTh MOJYyYCHHOE
pelIeHue 3a1a4m;

o 3HaTh pa3jMyhe CKOPOCTEeH O0BEKTa B CTOSIUCH BOJE, MPOTUB TEUEHHUS U IO TEUCHHIO
peKu;

o pemIaTh 3a/1a41 Ha HAXOXKICHNUE YacTH YKCIIa U YUCia MO0 ero YacTH;

o pemaTh 3a/1a4d pa3HbIX THIOB (Ha padoTy, HAa MOKYIKH, HA JABM)KEHHE), CBSI3BIBAIOIINX
TPU BEJIMYMHBI, BEIICSTH 3TH BEJIMYMHBI U OTHOLLICHHS MEXTy HUMH;

o HAXOJUTh NPOLEHT OT YHCJIA, YUCIO IO IMPOIEHTY OT HEro, HaXOIWTh IPOLEHTHOE

OTHOLICHHUEC JBYX YHCCJ, HAXOJUTH IMPOLCHTHOC CHHUIKXCHUC WU IPOLCHTHOC IIOBBIINICHUC
BCJIIMYHHBI,

. pelIaTh HECIOKHbIE IOTUYECKUE 3a7a4l METOJIOM PacCyKICHUH.
B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:
. BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEEITbHBIX 3HAUEHUSIX UCKOMBIX BEJIMYHMH B 33]1a4e

(lenatb NPUKUAKY)
Harasianas reomerpus. I'eomerpuyeckue purypsi
. OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMU: (DUrypa,TOUKa, OTPE30K, NpsiMasi, JIyd,
JIOMaHasi, yroJjl, MHOTOYyTroJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK M KBaJpaT,
OKpPY)KHOCTb M KpYTI, NPSAMOYTOJBHBINA Mapajuienenunesn, Kyo, map. M3o0paxaTs nzydaemble
(Gurypsl OT pykd U C IIOMOILBIO JIMHEHKU U LIUPKYIISL.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

. pelarh NpakTHYeCKHe 3a/1a4i ¢ IPUMEHEHUEM IPOCTENIINX CBOUCTB (QUTyp.
HN3mepenns n BbIYUCICHAS

o BBIITOJIHATh U3MEPEHUE JUIMH, PACCTOSHMM, BEJIMYMH YIJIOB, C ITOMOIIBK) MHCTPYMEHTOB
JUISl U3BMEPEHUN JUIMH U YIJIOB;

o BBIYHCIIATH UIOIAIU MPSIMOYTOJIbHUKOB.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:

o BBIYMCIIITH PACCTOSIHUSL HA MECTHOCTM B CTaHAAPTHBIX CUTyalUsAX, IUIOIIAIU
IIPSIMOYTOJIBHUKOB;

o BBINOJIHATE MPOCTEUIINE IMMOCTPOEHUS M M3MEpEHHs Ha MECTHOCTH, HEOOXOIMMblEe B

peanbHON KU3HU.
Hcropus MaTeMaTUKH

L4 OIMUCBIBATh OTACJIBHLIC BBIJAOMIUCCA PCE3YJbTAThbl, IIOJYYCHHBIC B XOAC PpPa3BUTHUA
MAaTCMAaTHUKH KaK HAYKH,
L4 3HATh NPUMEPBI MATCMATHUYCCKUX OTKpBITI/If/'I H UX aBTOPOB, B CBA3H C OTEUYCCTBEHHOM U

BCEMHUPHOMN UCTOPUEH.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Kiaccax (s odecneyeHust
BO3MO’KHOCTH YCIIEIIHOTO MPOJ0JIKEeHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JIEéHHOM
YPOBHSIX)

JJIeMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

° Onepuposams ROHAMUAMU: MHOIHCECMBO, XAPAKMEPUCMUKU MHONCECMEBA, INeMEeHMm
MHOJICeCmea,  nycmoe,  KOHeUHOe U  OeCKOHeUHOe  MHONCeCMB0,  NOOMHONCECMEBO,
NPUHAOTIEHCHOCD,

° onpeodensimov  NPUHAONIEIHCHOCb  JJeMEeHmMAd  MHOJCeCm8y,  00beOuUHeHuro U
NnepeceyeHUur) MHOMCECms, 3a0a8amb MHONCECMBO C NOMOWbIO NEPeyUCieHUss J1eMeHMOs,
CNI0BECHO20 ONUCAHUAL.



B noBcetHeBHOM KU3HM M TIPH U3YYECHHH APYTUX NPeIMETOB:

° pacnosHasams 102U4eCKU HeKOPPEeKMHble 8blCKA3bIBAHUSL,
° CMpoOUmd Yenouky yMo3axKio4eHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TO2UKU.

Yucna

° Onepuposameb NOHAMUAMU: HAMYPATbHOE YUCTO, MHONCECBO HAMYPAIbHbIX YUCE,

yenoe Yucio, MHOICECMBO YelblX Yucel, 00bIKHOBEHHASL OPoOb, decamuunas Opodb, cCMEeUanHoe
YUCNIO, PAYUOHANbHOE  YUCIO, MHONCECMBO  DAYUOHANbHBLIX — UYUCel,  2e0MempUYecKdsl
uHmepnpemayus HamypaibHblX, YeablX, PAYUOHALIbHBLX,

° HOHUMAMb U 00BACHAMb CMBLCT NO3UYUOHHOU 3ANUCU HAMYPATLHO20 YUCILA,

° BLINOJIHAMb  BLIYUCIIEHUS, 8 MOM YUCIe C UCNONb308AHUEM HPUEMOE DAYUOHANbHBIX
8bIYUCTEHULL, 0OOCHOBLIBAMb AI2OPUMMbL BbINOJIHEHUS OeUCM UL,

) ucnonvzosamev npusHaku Ooeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u

npoU38e0eHUs: YUcel NPU SbINOJIHEHUU GbIYUCICHUN U PeuleHuU 3a0ay, 000CHO8bIBANMb NPUHAKU
oenumMocmu,

o BbINOIHAMb OKPY2IeHUe PAYUOHATbHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

. VHOPSOOUUBAMb YUCLA, 3ANUCAHHbBLE 8 8UOE OObIKHOBEHHBIX U OeCAMUYHBIX Opobdell;

. nHaxooums HO/J u HOK uucen u ucnonvszosamo ux npu pewieHuu 3a0d;.

o onepupoeamv noHaAmuem Mooyib YUCILA, 2eOMEeMPULECKas UHMePNpemayus MoOyis
yucaa.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

o NPUMEHAMb NPAGUILA NPUOTUNCEHHBIX BbIYUCIEHUU NPU peuleHul NpaKmuyeckux
3a0ay u pewieHuu 3a0a4 Opyeux yY4eOHvIX npeomemos;

o BbINOIHAMb CPABHEHUE DPe3yIbMAamos GblMUCICHUN NPU peuleHUuy NpaKmudeckKux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX BbIUUCTECHULL,

o COCMABIAMb YUCTIO8blE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NpU peuleHuu

NPAKMUYEeCcKUx 3a0a4 u 3a0ay u3 opyeux y4eOHuix npeomemos.

YpaBHeHUSs] U HEPABEHCTBA

. Onepupoeamv NOHAMUAMU. PABEHCMBO, HUCNI080€ PABEHCMBO, YPAGHEHUe, KOPEHb
YpaeHeHus, peuleHue YPaeHeHUs, YUCI080€ HepageHCmeso.

CraTucTHKA U TeOpHs BEPOATHOCTEH

o Onepuposams nousmusmMu: cmoaidyamvle U Kpyeogvle Ouazpammvl, maodauysl
O0aHHbIX, CpeoHee apugmemuyeckoe,

. useneKamso, UHopmayuro, nPeoCmasieHHyo 8 madauyax, Ha OUacpammax;

o cocmasiams madauysl, CMpoums OUACPAMMbL HA OCHOBE OAHHBIX.

B noBceaHeBHOIi ;KM3HU M PU U3YYEHHUH JPYTUX NMPEAMETOB:

o u38neKamo, UHmMeEpPNpemuposams u npeobpazoevieams ungopmayuro,

npeoCmasieHHy0 8 mabauyax u Ha OUaspammax, ompaxcarowyro c8oLcCmead U Xapakmepucmuxu
PeanbHbiX NPOYecco8 U s61eHULL.
TexcToBbBIE 3a7a4H

° Pewamv  npocmeie u cnoocuvle 3a0auu  pasHLlx Munos, a mMaxdce 3a0aqu
HOBLIUEHHOU MPYOHOCTUL;

° UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CILONHCHbIX 3a0a4 OJisl
HOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHUsl 3a0ay;

° 3HamMb U NpUMEeHAmMb 00a cnocoba noucka peuwieHus 3aday (om mpedosanus K
VCI08UIO U OM YCIIOBUSL K MPeDO8anUIO);

° MOOenUpo8amsb paccyiHcOeHusi NPu NOUCKe peuteHust 3a0ay ¢ NOMOUWbIO 2pagh-cxemol,
° 8b10€IAMb IMANbLL PEULEeHUSL 3A0aAUU U COOEPHCAHUE KAAHCO020 dDMANd,

. UHMEPNPEemuposams  GbIYUCIUMENbHbIe Pe3YIbmamvl 8 3a0aye, UCCIed08anmb
HONYYUeHHOe peuteHue 3a0a4u;

° AHAIUBUPOBAMb  BCEBO3MOJICHbIE — CUMYAYUU  B3AUMHO20  PACHONONCEHUS  08YX

00bEKMO8 U U3MEHEHUEe UX xapakmepucmuk npu CO6MeCHHOM O08UICeHUU (CKOpOCmb, epemMs,
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paccmosnue) npu pewienuu 3a0ay Ha O08udceHue 08yX 00BeKMo8 KAK 6 O0OHOM, MaK U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSIX,

L4 UCCe008aMb 8CCEO3MONCHDLE cumyayuu npu peuleHuu 3a0a4 HA 08UMCEHUE NO pekxe,
paccmampuedams pasHvle CUCTEMbl omcuéma,

L4 peutamo pa3H005pa3Hbl€ 3a0a4u «HA yacmuy,

L4 peutamsb U 0bocHo8bIBAMb  CB80€ peutenue 3a0ay (Gblaeﬂﬂmb mamemamudecKyro

OCHOBY) HA HAXOJCOEHUE YACTU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opoou;

° 0CO3HABAMb U OOBACHAMb UOECHMUYHOCMb 3A0aY PASHLIX MUNOB, CEA3bIBAIOWUX MPU
BeUYUHbL (HA pabomy, HA NOKYNKU, HA O08UdICEeHUe), 8bl0elsimb MU GeIUUUHbL U OMHOUEHUS
MedNcOy HUMU, NPUMEHSMb UX NpU PeueHul 3a0ai, KOHCMPYuposamv cOOCMeeHHble 3a0adu
VKA3AHHBIX MUNOB.

B noBceHeBHOM KU3HHM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

° 8bl0eIAIMb NPU peuleHuu 3a0ad XapaKmepucmuKku paccmampusaemou 6 3adaue
cumyayuu, OmiudHble Om peaibHblX (me, om KOmMopulx adbcmpasuposaniiucy), KOHCMpYuposams
HOBble Cumyayuu ¢ y4émom 3Mmux Xapakmepucmuk, 8 YACMHOCMU, NPU PeueHuu 3a0ay Ha
KOHYEeHMpayuu, y4umsléams NJIOMHOCHb 8elecmad;

o peuantv U KOHCmpyupoeanib 3a0a4u Ha OcHoge PACCMOMpPEHUS PealbHblX cumyauuﬁ,
68 KOnmopbslx He mpe6yemcg MOYHbBIL GbIYUCIUMETIbHBLU pesyiomam,
L4 peutamo 3a0a4u Ha 0BUdICEHUE NO pekKe, pacemampusdsl pasnvle cucmemsvl omcdema.

Harnsinnasi reomerpust
I'eomerpuueckue purypni

. Uzenexamv,  unmepnpemupogames U  npeodpasoevieamsv  uHGopmayuio - o
2eomMempudeckux Queypax, npeocmasieHHyI0 Had Yepmextcax,

. uzobpasicames uzyuaemvie Queypol Om pYKU U C HNOMOWBI KOMNbIOMEPHLIX
UHCIPYMEHMOB.

HN3MepeHus U BHIYUCICHUS

. BLINONIHAMY — UMepeHue ONUH, PACCMOSHUL, 8elUYUH  Y2l08, C NOMOWbIO
UHCMPYMEHMO8 OJisl USMEPEHUL ONUH U V2l08;

. BLIYUCTAMD  NIOWAOU NPAMOY2OIbHUKOS, KBA0pamos, 00bEMbl NPAMOY20JbHBIX

napanienenunedos, Kyoos.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPeAMETOB:

. BLIYUCAAMYD PACCMOSHUS HA MeCMHOCMU 8 CMAHOAPMHBIX CUMYAyusx, niowaou
Y4acmro8 npsamoy20ibHoU hopmul, 00bEMbL KOMHAN,

. 8bLINONIHAMb NpOCMenuue NOCMpPOeHUs Ha MeCmHOCMU, HeoOXooumble 8 peanlbHOll
JHCUZHU,

. OYEHUBAMb Pa3mMepbl PeasibHbIX 00HEKMO8 OKPYIHCAIOWe20 MUpA.

Hcropust MaTeMaTUKH

. Xapakmepuzoeamv 6K1A0 6bIOAIOWUXCA MAMEMAMUKO8 8 pPAa3eumue MamemamuKku U

UHbBIX HAYYHBIX 00acmel.
COJEPKAHUE KYPCA

HaTtypaJjbHble UNCJIa U HYJb

HaTypaJbHbIil P/ YKce] M ero CBOMCTBA

HarypaneHoe uwmcnio, HarypaneHblii psn._ MHOXKECTBO HaTypalbHBIX YHCEI W €ro
CBOMCTBA, M300paKEHHE HATYPAILHBIX YHCEN TOYKAMH Ha YHCJIOBOM mpsiMoil. Mcmonb3oBaHue
CBOMCTB HAaTYpaJILHBIX YMCEN IIPH PEIICHUH 3a4a4.

3anuch M YTEHHE HATYPAJILHBLIX YHCEJI

Pazmnune Mexay nudbpor M uucioM. [lo3MIIMOHHAS 3aIMCh HATYPadbHOIL'O YHCIIA,
IIOMECTHOE 3HAuYcHHME NM(PHI, pa3psaabl M KJIAacChl, COOTHOIICHHE MEXKIY IBYMSA COCSIHHMMU
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Pa3pAAHLIMU _CAMHUIAMM, YTCHUC M 3alUCh HATYpaldbHBIX uHceld. JlecaTwuHas cucTeMa
CUHCJICHUS.

OKpVrJjieHHe HATYPAJbHBIX YHCEJI

Heob6xoaumMocTh okpyrieHuns. I1paBuao oKpyriaeHUsT HATYPAIbHBIX YHCEIL.

CpaBHeHHE HATYPAJBLHBIX YHCEJI, CPABHEHHE ¢ yucaoM 0

IloHsgTHE O CpaBHECHHMU YMCEII, CPABHEHHE HATYPAJIbHBIX YHCEII APYT C IPYTOM U C HYJIEM,
MaTeMaTU4YeCKas 3aliCh CPaBHEHMM, CLIOCOOBI CPABHCHUSI YHCEIL.

JleiicTBHS ¢ HATYPAJbHBIMHM YHCJIAMH

ApudmeTndeckne IEHCTBUS C HaTypalbHBIMU 4YucliamMu. CBOHCTBA apuPpMETHUCCKHUX
ICUCTBUI.

CnokeHre M BBIYMTAHHE, KOMIOHEHTHI CJIOKEHHSI M BBIYMTAHMS, CBSI3b MEXKIY HUMHU,
HaXO0JICHHE CYMMbI M Pa3HOCTH, H3MEHESHME CYMMBI M Pa3HOCTH IPU M3MCHSHHH KOMIIOHEHTOB
CJIOJKEHMS M BBIYMTAHUSL.

VYMHOXEHHE M JCJICHHE, KOMIIOHCHTHI YMHOKEHHS W ACICHUS, CBSI3b MEXKAY HHMHU,
YMHOXXCHHE U CIIOKCHUE B CTOJIOMK, JICJICHHE YrOJKOM, IMPOBEpPKA PE3YJhTATa C ITOMOIIBIO
OPUKHUIKA U 00paTHOIrO AEHCTBHUS.

IlepeMeCTUTSIIHFHBI M COYETATEHBHBIM  3aKOHBI  CIHOKEHHS WM YMHOKCHMS,
pacOpeaeauTENbHbIA 3aKOH YMHOXKEHHS OTHOCHUTEIBHO CI0XKEHHSA, 000CHO8AHUE AN2OPUIMMOE
BLINOIHEHUS APUDMEMUYECKUX OelCEUiL.

CreneHb C HATYPAJbHBIM MOKA3aTeJIeM

Crenens ¢ HaTypaJIbHBIM MOKa3ateiaeM. KBanpat u ky0 yucina.

3anychk Yuciia B BUAS CYMMBI Pa3psIHBIX ClIaraeMbIX, MOPSIOK BBINOJIHECHUS JIEHCTBUN B
BBIPAKEHUSX, COAEPIKAIINX CTEIEHb, BBIUMCICHUE 3HAYEHHMH BBIpAXKEHHUH, COIAEpKAIINX
CTCIIEHbD.

Yucj10BLIE BLIPAKEHUS

YncnoBoe BRIPAKECHUE M €0 3HAUCHHUE, NOPSJIOK BEIITOJHEHUS JICHCTBUH.

JlejieHHE ¢ 0CTaTKOM

JleleHe ¢ OCTATKOM Ha MHOXKECTBE HATYPAJbHBIX YHCEN, CEOUCHEA OeNeHUs C
ocmamkom. IIpakTHdeckue 3aa41 Ha ACICHHUE C OCTATKOM.

CBoliCTBA M MIPU3HAKH JICJTHMOCTH

CBOICTBO JIEIMMOCTHA CYMMBI (pa3sHoCcTH) Ha yucio. [lpusnaku genumMoctd Ha 2, 3.5, 9,
10. [pusnaxu oeaumocmu na 4, 6, 8, 11. oxazamenvcmeo npusznaxos oerumocmu. Pelienue
MPaKTUYECKUX 3a/1a4 C IPUMEHEHNEM NMPU3HAKOB JEJIUMOCTH.

Pa3yiokeHHe YHCJIa HA MPOCThIe MHOKHTEIH

IIpocThie U COCTAaBHBIEC YMCHA, peuenmo Ipamocpena.

PaznoskeHre HaTypadbHOI'0 YKCIa Ha MHOKHUTEIIM, Pa3IoKEHNE Ha TPOCThIE MHOKHUTEIIH.
Konuuecmso oOenumeneti uucna, arcopumm _pasnioiceHus, YUCAAd HA _NPOCMbLE MHONCUME,
OCHOBHAS MEopema apu@dmemuxi.

AJiredOpandyecKHe BhIpaKeHUs

Hcnonp3oBanue OVKB 1 0003HAYEHNS YHUCEN, BRIUKMCIEHHNE 3HAUYECHUS aareopandeckoro
BBLIpA)KEHHUsI, IPUMEHEHHE anreOpanyeCcKux BBIpaKEHUN JUIS 3aIlMCH CBOHCTB apu(bMETHUYECKUX
IENCTBUMN, MpeoOpa3oBaHue aNre0panyeCKuX BEIPAKEHMUIA.

JleJuTe M 1 KpaTHbIE

JlenuTenp U €ro CBOMCTBA, OOIIMKA JENUTENb ABYX M 00Jiee YHCE, HAMOOIBIINN OO
JEJIMTEAb, B3aMMHO IIPOCTHIC YKCla, HaXOXKJIeHNe HanOoJblIero odmero aeaurtens. KpatHoe u
€ro CBOMCTBa, 00Ilee KpaTHOE ABYX M 0oJyiee YWcesd, HauMEHbIIee OO0Iee KpaTHOE, CIIOCOOBI
HaX0KI€HUsI HAUMEHBIIIETr0 O0IIEr0 KPATHOTO.

Apobu

OO0bIKHOBEHHBIE IPO0H
Hons, yacth, apoOHoe ymcio, ApoOb. OObIKHOBeHHBIE ApoOu. [IpoOHOE YuCiIo Kak
pe3ynbTaT jaeneHus. [IpaBuiabHble W HEOpaBUIbHBIE IPOOH, CMEIIaHHAs IpoOb (CMelIaHHOe

YHUCJIO).
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3anmch HATypaJILHOrO YKCia B BUAE APOOH ¢ 3aJaHHBIM 3HAMEHATEIEM, IPEoOpa30BaHUE
CMEIIAaHHOHN a1po0H B HEMPAaBUIBLHYIO Ip00b M HA000POT.

[IpuBenenue apodeit k 001eMy 3HamMeHaTe 0. CpaBHEHHE OOLIKHOBEHHBIX JIPOOCH.

CnokeHHEe ¥ BBIYMTAHHE  OOBLIKHOBEHHBIX  JpoOei. VYMHOXEHHE M JeJCHHE
OOBLIKHOBEHHBIX APOOEIi.

Apudmernyeckue IeMCTBUA CO CMEITAHHBIMH APOOSIMHU.

ApudmMernyeckne n1efcTBUS ¢ JPOOHBIMHU YHCIAMM.

Cnocobvl payuonaiuzayuy 6bIYUCICHUN U UX NPUMEHEHUE NPU 6bINOJIHEHUU 0eUCEUlL.

JlecATHYHDbIE APOOH

Ilenas u apoOHasg 4yacTu jgecaTH4Hoi apoou. IIpeoOpa3zoBaHue ASCITUYHBIX OpOOEH B
00bIkHOBeHHbIEe. CpaBHenue aecaTHUHBIX apoOeii. Ciio)KeHrne M BBIUNTAHUE IECITUYHBIX
apooOei. OKpyIlIeHHEe OECATHYHBIX Apo0eh. YMHOXKEHHE M JeJCHHE JNECATHYHBIX JPOOEii.
IIpeobpazosanue 0bbikHOBEeHHbIX Opobel 6 decamuyunvle Opobu. Koweunvie u bOeckoneumvle
decamuynble Opoodu.

OTHOLIEHHE ABYX YHCeJT

Macmtad Ha niaHe U kapre. Ilpomopumu. CBolicTBa OpOHOPLHMNA, IIPUMEHEHHE

IPOIIOPIIMI M OTHOIIECHUH IIPH PENICHUH 3a1a4.
Cpennee apudmMeTnyeckoe qucea

Cpennee apudmMeTHUYeCKOe ABYX uncell. M3o0paxkenue cpeHero apuhMeTHYECKOro ABYX
YpceJl Ha YHCJIOBOM IIpsMoM. PellleHWe NpaKTHYECKHWX 3a7ad C NPUMCEHEHHEM CpPEIHEro
apudmeruueckoro. Cpeduee apupmemuyeckoe HeCKOAbKUX YUCEL.

IIpoueHTHI

IlonsiTe mpolleHTa. BhIUMCICHHE IIPOIICHTOB OT YHCIAa W YHCIa 110 HM3BESCTHOMY

IPOIICHTY, BBIpQKCHUE OTHOIICHHMS B IIpoIcHTax. PelieHre HecIOKHBIX NPaKTHYECKHUX 3ajJad C

IMPpOLCHTAMMU.

gl/laF[!aMMbl

CrosibuaTble M KpYroBble auarpaMmbl. V3Bieuenue wHGOpMAILMH W3 JAUHArpaMM.

Hzobpasiceriue ouazpamm no 4ucio8oim OaHHbIM.
PanmuonajbHble YHcJIa

IToJ10:KUTEIbHBIE H OTPHIATEIbHBIEC YHCIA

H300paxenue yrcena Ha YMCI0BOH (KoopanHaTHoi) npsamoi. CpaBHenue yucend. Moayib
Yypclla, TeOMETpUYEcKas HMHTEpIpeTanus Moayiad uyuciaa. JIeHCTBUS ¢ IOJ0KUTENLHBIMU U
OTPHILATEILHBIMI YHCIaMHA. MHOKXECTBO LENBIX YHCEIL.

ITonsiTHEe 0 panMOHAJBLHOM 4HcJe. [lepsuunoe npedcmasienue 0 MHONCeCmee
PAYUOHAIbHBLIX Yucen. JIeMCTBUA ¢ palliOHAIbHEIMY YMCIaMM.

PelnneHue TEKCTOBLIX 33,124

Eaunnnnl  M3MepeHHil: JUIMHBL,  IUIOIAAW, 00BEMA, MacChl, BPEMEHH, CKOPOCTH.
3aBHCHMOCTH _MEXKAY EAMHUIIAMHM _HM3MEPEHHS KaXKIOM BEIWYMHBEL. 3aBHCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTB, BpPEMS, PACCTOSHHE, IMPOU3BOAUTEIHHOCTH, BpeMs, paboTa; IieHa,
KOJIMYECTBO, CTOMMOCTb.

3amaum Ha Bce apudmMeTHIECKHE JIeH CTBHA

Perntenne TEKCTOBBIX 3a4a4 apuMETHUECKUM cnocoooM. Mcmonp30BaHne TaOIHUIL, CXEM,
yepTekel, IPYTUX CPENCTB NIPENCTABIEHUS JAHHBIX [IPY PEIIECHUH 3a1a4H.

3agaumy Ha ABH:KEHHE, PA00TY M MOKVIIKH

Pemtenrie HECIOXKHBIX 3a1a4 Ha ABI)KEHHE B IPOTHBONOJIOKHEIX HAIPaBICHUSIX, B
OIHOM HampaBJIEHUH, ABHIKEHHE II0 PEKE 10 TEUYECHHIO M MPOTHB TeueHWs. Pelnenue 3amad Ha
COBMECTHYIO padorty. [IprnMenenue apo0eii pu peleHnu 3a1a4.

3a1a4u HA YACTH, JOJIH, NPOLEHTDI

Pemenne 3a1a4 Ha HAXOXKACHME YacTU YMCJIa M YHCIIa IO ero yacTh. PereHue 3a1a4 Ha
npoueHTsl U aoau. [IpuMeHeHre TpOIOPINHA IpH PEIICHUH 3a1a4.

Jloruueckue 3aJ1a4u

PericHre HECIIOXKHBIX JIOTMYECKUX 3adad. Pewenue no2udeckux 3a0a4y ¢ _NnoMOubio
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2pacos, mabauy.
OCHOBHBbIC MeETOAbI PpPEHICHUS TEKCTOBLIX 3a4a4: apudMeTHUeCcKHuil, I1epebop

BApHUAHTOB.

HarasigHasi reoMeTpus

durypsl B OkpyxkaroleM Mupe. Harmsannaele npeacrtaBieHus 0 GUrypax Ha IIIOCKOCTH:
npsMasl, OTPE30K, JIYY, YroJj, JIOMaHass, MHOCOYTOJIbHHUK, OKPYKHOCTh, Kpyr. YeThIpeX yroJabHUK,
IpSIMOVYTOJBHUK, KBaApaT. TpeyrolbHuK, 6u0bl mpeyoabiuxkos. Ilpasuibhvie MHO20V20AbHUK.
H300pakeHrne OCHOBHBIX T€OMETPHYECKUX QUTYD. B3aumHoe pacnoioxcerue 08yx npsambulx, 08yx
OKpYVIICHOCIE, NPAMOU_ U OKpyxcHocmu. JInHa oTpe3ka, JoMaHoh. EJMHUIB HM3MEpCHHS
mnHel. ITocTpoeHue oTpeska 3agaHHoN juuHbl. Buasl yrios. I'pagycHas Mepa yriua. M3Mepenue
Y IIOCTPOCHHE VIJIOB ¢ TOMOIIBIO TPAHCIIOPTHPA.

IlepumeTrp MHOroyroiapHuka. Ilonarue mnomangd GUIYphl, €OUHMIBLI  HM3MEPEHHS
mwiIomany. Ilnomans OpsMOyroiabHuKa, KBagpara. [IpuOamKeHHoe n3MepEeHne Iomaa Guryp
Ha KJIeT4aToi 6ymare. Pasnosenuxue ¢ucypol.

Harnsgnele mOpencTaBlIeHHs O IMPOCTPAHCTBEHHBIX (QHUrypax: KyO, HapajuleleHulle],
Ipy3Ma, IUpaMuaa, 1ap, cdepa, konye, nuaunap. M3o0pakeHrne mpocTpaHCTBEHHBIX (ULYD.
Ipumepor _ceuenun. Mnococpaunuxu. Ilpasunvhusvie muo2ocpannuxy. 1IpuMepsl  pa3BEepTOK
MHOT'OTPAaHHUKOB, IIMIMHIPA ¥ KOHYCA.

[TousTue 00beMa; eAUHMILI 00beMa. O0BEM IPSIMOYIOJBHOTO IapajuIelIenuIe/1a, Kyoa.

IToustrie o paBeHcTBe (uryp. lleHTpadpHas, oceBasg M 3epKajbHAsA__CUMMETPHUH.
H300paxxeHne CUMMETPUYHBIX QUTYD.

Perenye npakTHYECKUX 331249 ¢ IPUMEHEHHUEM IPOCTEHIINX CBOMCTB (DUTYD.

HcTopusi MaTeMaTHKH

Hosenenue yugp, 6yxe, uepoanugdos 6 npoyecce cuéma u pacnpeoenenius npooyKmoes Ha
Ipesnem Bruowcnem Bocmoxe. Cesazb ¢ Heonumuueckou pesonoyuei.

Poorcoenue wecmudecasmepuunot cucmemul_cuucienus. llosenenue decamuynou 3anucu
yucei.

Poorcoenue u pazsumue apucpmemuru namypanouvix yucen. HOK, HOJN, npocmuie yucna.
Pewemo Ipamocgpena.

Hosenenue nHyns u ompuyamenbhblx yucen 6 mamemamuxe opesnocmu. Poav uodanma.

ey (-1)(-1) = +12

Jlpobu e Basunone, Ecunme, Pume. Omxpvimue decamuunvix opobeu. Cmapunnvie
cucmemvl mep. Hecamuunvie Opobu u mempuyeckas cucmema mep. JI. Maenuyxuii.
DJ1eMEHTBI TEOPHMH MHOKECTB H MATEMATHYECKOH JJOTHKH
MHO0:KeCTBA M OTHOIIEHHUSI MEKIY HUMH
MHOXEeCTBO, Xapaxmepucmuieckoe C80OUCME0 MHONCecmed, dIEMEHT MHOXKECTBA,
nycmoe, Koneunoe, beckoneunoe mHoxcecmeo. IlogmHoxecTBo. OTHOIIEHUE TTPUHAIIIEKHOCTH,
BKIIIOUEHUS, PABEHCTBA. DIIEMEHTHI MHOXECTBA, CIIOCOOBI 3aJaHMs] MHOXKECTB, pACHO3HABAHUE
NOOMHONCECME U DTIEMEHMO8 NOOMHOICECME C UCNOIb308AHUEM KPY208 Diliepda.
Onepanyuy HAJ MHOKECTBAMH
[lepeceyenne u oOOBEOUHEHWE MHOXKECTB. PasHocmb MHOMCECM8, OONOIHEHUE
MHOXMCcecmsa. nmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbIO Kpy2os Jiliepa.
JIeMEHTbI JJOTHKH
Onpenenenue. YTBepxkaeHUs. AKCHOMBI U TeopeMhl. JlokazarenbcTBo. Jloka3zaTenbcTBO
oT mpoTuBHOTO. Teopema, oOpaTHas qanHOU. [IpumMep U KOHTpHIpUMED.
BoicKa3bIBAHMS
W cTHHHOCTD U TO)KHOCTH BBICKa3bIiBaHUsl. ClodicHble u npocmole 8vickazvieanus. Onepayuu
HAO BbICKA3bIBAHUAMU C UCNOAb308AHUEM JIO2UYECKUX C6A30K. U, Uulu, He. Yciosnvie
BbICKA3bIBAHUSL_(UMNIUKAYULL).

BepoSTHOCTD M CTATHCTHKA
Hctoku Teopuu BEpOSTHOCTEN: CTpaxoBoe Jeno, azapTHble urpsl. [I.depma u b.ITackans.
[TonsiTHE O Cy4allHOM ONBITE U CIIy4yailHOM COOBITUH. J|OCTOBEpHBIE U HEBO3MOXHBIE COOBITHS.
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PaBHOBO3MOXXHOCTD  coObITHH. CpaBHEHHE IIaHCOB. PerieHne KOMOWHATOPHBIX —3a1ad
nepebopoM BapHaHTOB.
5 kamace (1754)
1. HarypasabHble yncia 1 mkajibl (154)

HarypanbHoe uuciio HarypanbHblli psii, MHOXKECTBO HATYpPAJIbHBIX YHUCEI M €ro
cBoiictBa. [lecatuunas cucrema cumcienus. Mcropus gopmupoBaHus MOHSATHS HATYypajabHOTO
yucna. Panuume Mexay 1mudpoi u umcnom. [lo3uIMOHHAS 3amUCh HATYpPadbHOTO YHCIHA,
IIOMECTHOE 3HaueHue IUMPbL, pa3psabl U KIAcChl, COOTHOIICHHWE MEXJY JIBYMS COCEIHUMH
PaspAIHBIMU CIMHULIAMH, YTEHHE W 3allCh HATYPaJIbHBIX uMcen. [loaerenue yupp, OVKs,
uepo2nug)os 6 npouecce cuéma u pacnpeoeierus npooykmos Ha Jlpesnem bnusicnem Bocmoke.
Cesa3v ¢ Heonumuueckou pesonioyuetl.

Pooicoenue wecmudecamepuunoii cucmemsol cuucnenus. Iloasnenue decamuuHou 3anucu
uucei.

Ourypsl B okpyKatoiieM Mupe. Harnsanele npejcraBieHust o0 GUrypax Ha MIOCKOCTH:
npsiMas, OTPE30K, JIyY, YIroJ, JOMaHas, MHOTOYI'OJIbHUK, OKPY/KHOCTb, KPYT. YeThIpexyrojJbHUK
OPsIMOYTOJILHUK, KBagpaT. TPeyroabHUK, 6udbl mpeyeonbHukos. IIpaguibHvle MHO20Y20IbHUKU.
H300paskeHre OCHOBHBIX F€OMETPUIECKUX (PUTYp. B3aumnoe pacnonodicenue 08yx npamblx, 08yx
OKpYJICHOCIEU, NpAMOU U okpyyicHocmu. JlnuHa otpe3ka, jgomaHoul. [loctpoenue oTpeska
3aIaHHOW JUTMHBI. EAMHUIIBI M3MEPEeHUS TMHBI. 3aBUCUMOCTU MEXJY €IMHULIAMH W3MEPEHUS
BEJIMYUHBI.

[Hkanb! u koopauHatel. Koopaunathblil myd. M300paxkeHne HaTypallbHbIX YHCEN TOYKaMU
Ha YUCIOBOW OpsMOW. EnmHuipsl uamMepenus: Maccol. [IoHATHE O CPaBHEHUHU YMCE, CPABHEHUE
HaTYpaJIbHbIX YUCEJ APYT C APYTOM U C HYJIEM, MaTeMaTH4ecKasl 3alUChb CPAaBHEHUMN, CIOCOOBI
cpaBHeHUd yucel. Vcnosib30BaHre CBOMCTB HATYpaIbHBIX YKCEI MPU PEIIEHUH 3a1a4d. Pumckas
HyMEpaLHsL.

Koumponvnas paboma Nel no meme «HamypanoHule uucna u wikansl»

2. Cro:xeHne M BbIYUTAHME HATYPAJIBHBIX unces (214)
ApudmeTrnueckue OEHCTBUS C HaTypajdbHbIMU yucliaMu. CII0KEeHHE U BhIUWTaHUE,
KOMITOHEHTHI CJIOKCHUSI M BBIYUTAHUS, CBSA3b MEXIAY HUMH, HAXOXKICHUE CYMMBI M Pa3HOCTH,
M3MEHEHUE CYMMBbI U PA3HOCTU IPU M3MEHEHUH KOMIIOHEHTOB CJI0KEHHS ¥ BBIYUTAHUS.

UucnoBble BbIpa)KEHUS, 3HaYCHHE YUCIOBOTO BblpaxkeHus. CBoiicTBa apudMeTHUecKux
JercTBuid. [lepeMeCTUTENbHBIM W COYETATENIbHBIM 3aKOHBI CIOKEHUs, CBOMCTBA HYJS IIpU
cnoxeHnr. CBOWCTBA BEIYUTAHUS HATYPATbHBIX YHCET.

Hcnons3oBanue OykB At 0003HAUEHUS YMCEN; ISl 3alUCHU CBOMCTB apu(PMETUYECKUX
neiictBuil. bykBeHHbIe BbIpaXeHUs! (BBIPRXKEHUS C IEpEeMEHHbIMH). YNCII0BOE BhIpaXKEHUE U €ro
3HAQUYCHHWE, TOPSAOK  BBINOJHEHUA JeWcTBUM. JlomycTuMmble 3HAUYE€HHS] TMEPEMEHHBIX.
[IpeoOpa3zoBanrie OyKBEHHBIX BBIPAKEHUW HA OCHOBE CBONCTB apr(pMETUYECKHUX JACHCTBUH.
PaBeHcTBO OyKBEHHBIX BBIpaXeHUU. Mcmonb3oBanwe OyKB Juisi 00O3HAYEHHWs YHUCEI,
BBIUMCJICHHE 3HAYEHUs  anreOpauyecKkoro BBIPDAKEHHS, NPHUMEHEHUEe anreOpanyecKux
BBIPXCHUH JIIS 3aITUCH CBOWCTB apu(METHUECKUX JACUCTBUN, IpeodpazoBaHUe anreOpanieckKux
BbIpaxkeHH. [lepuMeTp MHOTOyToJIbHUKA.

VpaBHenue c onHou mnepeMeHHOM. KopeHb ypaBHeHus. HaxokaeHue HEHU3BECTHBIX
KOMIIOHEHTOB apu(MeTHYecKux JAeilcTBuil. PemeHne TEKCTOBBIX 3a4ay ajredpanyecKuMu
CHoco0amH.

Konmponvnasa paboma

No2 no meme «Crnodwcenue u ebruumanue HaAMypaitbHuIX YUceny

Ne3 no meme « Hucnosuvie u 6yKeeHHbvle BbIPANHCEHUSAY

3. YMHOKeHMe U JleJieHHe HATYPaJIbHbIX yncest (274)

YMHOXEHHE M JieJIeHWe, KOMIIOHECHThl YMHOXKCHHS W JIeJICHUS, CBSI3b MEXJy HHMH,
YMHOXEHUE M CJIOXEHHE B CTOJIOWK, JEIEHUE YTOJKOM, MPOBEpKa pe3yiabTaTa C MOMOIIBIO
IOPUKUAKA U 00paTHOTO JEHCTBUS.

IlepeMeCTUTENbHBIA U COYETATEIbHbBIA 3aKOHbI YMHOXEHHS, PACIPENCIUTEIbHBIN 3aKOH
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YMHOXEHHUS  OTHOCUTENILHO  CIIOKCHHUS,  0DO0CHO8AHUE  aleOpUmMMO8  8blNOJHEeHUs
apugmemuueckux Oeucmesuil.

CBolicTBa HYJIS M €IMHULBI [P YMHOKEHUU U JieleHUU. [Topsaok nelicTBUi B UMCIOBBIX
BBIpQXECHHIX, UCIOJb30BaHUE CKOOOK. CTerneHb ¢ HaTypallbHbIM IOoKa3zareneMm. KBajapar u kyo
yucna. CTeneHb ¢ HaTypalbHbIM IOKa3aTesneM. KBagpar m kyO uucia. 3anuch 4yucia B BHJIE
CYMMBI Pa3ps/IHBIX CIaraéMbIX, NOPSIOK BBIMOJHEHUS JCUCTBUN B BBIPDAKEHUSAX, CONCPIKAIIUX
CTEINEHb, BEIYMCIICHUE 3HAYCHU N BBIPAXKEHUN, COJICPKAIINX CTEICHb.

Jlenenue C OCTaTKOM Ha MHOKECTBE HATYPAIbHbBIX YHUCEI, CBOUCMBA OeleHus ¢
ocmamkom. IlpakTUyeckue 3ajlauyd Ha JeJIeHHe C OocTaTkoM. PelieHue ypaBHEHHI Ha OCHOBE
3aBUCUMOCTEN MEXKIy KOMIOHEHTaMHU apU(PMETUUECKUX ACHCTBHIA.

Koumponvnas paboma

Ned no meme « Ymroowcenue u 0enerue HamypaibHbiX YUceny

Ne5 no meme « ¥Ynpowenue evipasscenui »

4. llnomaau u 00bEéMbI (124)

3anmanue 3aBucumoctell popmynamu. Berauciaenus mo Gopmynam. EQuHUIBI H3MepeHUs
BPEMEHU, CKOPOCTH._ 3aBUCHMOCTH MEXJy BEIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHUE;
IPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 11leHa, KOJTUYECTBO, CTOMMOCTb.

CrapuHHbBIE CUCTEMBI Mep.

UeThIpexyrojibHUK, MPSAMOYTOJIBHHK, KBajapar. M300paxkeHne reoMeTpuieckux Gpuryp u
uX KoH(purypammii.

[lonstve  momaaun  QUrypbl;  eAWHUILI  u3MepeHus  1wiomaau.  [lmomans
OpsIMOYTOJIbHUKA, KBanparta. [lpubamkeHHoe u3MepeHHe Iuiomand Guryp Ha KIeT4aTon
Oymare. Pagnosenukue gueypoi.

Harnsnonele npejicraBieHUss O OPOCTPAHCTBEHHBIX QUrypax: KyO, Mapajienenune],
npu3Ma, mupamMuaa, map, cdepa, KoHye, mmHap. M300paxeHne mpocTpaHCTBECHHBIX (QUTYD.
Ilpumepsr _ceuenuu. Munozoepannuxu. Ilpasunbhble muozcoepannuku. 1lpuMepbl pa3BEpTOK
MHOTOTPAaHHUKOB, IUIUHApPAa u KoHyca. [IpubmmkéHHOe wu3MepeHue Iiomanu Guryp Ha
kieTdyatoil Oymare. PaBHoBenmukue ¢urypsl. Pa3pe3anue W cOCTaBIEHHE TE€OMETPHUYECKHX
duryp.

[TonsTtue o6beMa; eIMHUIIBI 00beMa. OObEeM IPSIMOYTOJILHOTO Napasielenumnesa, Kyoa.

[lonstue o paBeHcTBe (Quryp. lleHTpanpHas, oceBas W 3epKaibHas CUMMETPHH.
H300paxeHne CHMMETPUYHBIX QUTYD.

Koumponvnas paboma Ne6 no meme «llnowaou u 06vémwi»

5. O0bIkHOBEeHHBIE ApOOH (234)

OKpy’KHOCTb; J1yTa, paguyc, AMaMeTp, XopJa oKpykHocTH. Kpyr.

Jons, yacth, JpobHOoe umcao, ApoOb. OOBIKHOBEHHbIE ApoOH. JpoOHoe YMcao Kak
pesynbTaT jeneHus. [IpaBuiibHBIE W HENpPaBWILHBIE JPOOH, CMEIIaHHAs JAPOOb (CMelIaHHOe
4rcio). 3amuch HATYpPaJbHOTO 4YWcla B BWAE JPOoOWM C  3a/IaHHBIM _3HaMeHaTelleM,
npeoOpa3oBaHKe CMENIaHHOW JIpoOu B HEMPABUILHYIO Ipo0Ob U Ha000poT. [IpuBenenne npodei
K _o0meMy 3HameHarento. CpaBHeHHE OOBIKHOBEHHBIX JipoOeid. CloKeHWe | BBIYMTAHUE
OOBIKHOBEHHBIX JIpOOCii. YMHOXEHHE W JIeJeHUE OOBIKHOBEHHBIX Ipolei. Apudmerndyeckue
IOEUCTBUS CO CMENIAHHBIMHU APOOsiMH. ApudMeTHueckue ACUCTBHUS ¢ JAPOOHBIMH YHUCIIAMHU.
Cnocobbl payuoHanuzayuy 8bl4UCIeHUl U UX NPpUMeHeHUue npu 8bINoIHeHuu deticmautl. /{[poou 6
Basunone, Eeunme, Pume. Omkpvimue Odecamuynuvlx Opodeui. lecamuynvle Opodu u
Mempuyeckas cucmema mep. JI. Maenuyrxuu.

Koumponvnas paboma

Ne7 no meme « ObvixHosenHvle Opoou. Ilpasunvhble u Henpasuivhbie OpooOUy,

No8 no meme «Cnooicenue u bruumanue CMEUUAHHLIX YUCELY.

6. decaTuunbie qpoou. CioxkeHne U BbIYMTAHHUE JeCATUYHBIX Apodeii (134)

Hecsatuunble apobu. OTKpbITHE AeCATUYHBIX JapoOeit. Llemas u  apoOHas dacTu
necsaTuuHoil npo6u. IlpeoOpazoBaHue JecATHYHBIX JApoOed B 0ObIKHOBeHHbIE. CpaBHEHUE
JOECATHUYHBIX Tpo0eil. ApudMeTHuecKkue ACUCTBUS C JCCATUYHBIMH JIpoOsmu. CloxeHue u
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BBIUMTAHUE JCCITHYHBIX IpoOeit. OKpyrieHue NeCATHYHBIX JIpoOeil. YMHOXKEHHEe U JelIeHUE
JOECATUYHBIX Npobeit. [Ipeobpazosanue 0ObikHO8eHHbIX Opodeti 8 decsamuyHble Opoou. Koneunvie
u beckoHneunvle decamuunbie Opoobu. JleciTUIHbIE POOU U METPHUUECKAsi CUCTEMA MEp.

[TpuOamkeHHOe 3HAYEHWE BEIUYMHBI, TOYHOCTh npulmmkeHus. HeobxoaumocThb
okpyriieHus. [IpaBuiio OKpYIJIEHUs HATYPATbHBIX YHMCENI W JICCATUYHBIX JpoOei. [Ipukuaka u
OILICHKA PE3YJIbTATOB BHIYNCICHUM.

Pemmenune TekCcTOBBIX 3a/1a4 apu(PMETHUSCKIMH CIIOCOOAMHU.

Koumponvnas paboma Ne 9 no meme «Cnoogicenue u sbluumarue 0ecamuiuvbix opooetly

7. YMHOKeHHUe U eJIeHne 1ecITUIHbIX apodeii (264)

YMHOXEHHE U [JeJeHHe JeCITUYHBIX Jpobeil. CrarucTuueckas XapaKTepHUCTHKA
Habopa JHaHHBIX - cpenHee apudmernyeckoe. CpenHee apudMeTHYECKOe JBYX YHCEL.
H3o0paxenue cpenHero apudMeTuyeckoro JBYX 4YHMCed Ha YHCIOBOW mpsimMol. PemieHnue
OPAaKTUYECKHX 3a/1a4 C MPUMEHEHUEeM cpeaHero apudmernyeckoro. Cpednee apudmemuueckoe
HECKOJIbKUX YUcel.

Pemienne HeCIOKHBIX 33/1a4 Ha JIBUYKCHUE B TPOTHUBOIIOI0KHBIX HAIPABJICHUSIX, B OTHOM
HallpaBJCHUU, JIBIDKCHHME IO PEKe M0 TEYEHUIO U NPOTUB TeyeHus. Pemienwe 3agady Ha
COBMECTHYIO paboty. [IpumMeHenue apoOelt npy peleHnu 3a1ay.

Koumponvnvie pabomevi:

Nel(O) no meme « Ymuodrcenue u 0enenue decimudnbix Opoodell Ha HamypaibHOe YUCTOY,

Nell no meme «Bce Oeticmeusi ¢ decaimuunbimu OpoOAMU»

8. UncTpymeHTHI /151 BbIYHCIeHU 1 u3mepenuii (174)

HauanbpHble cBeieHUSI O BBIYUCIICHUAX HA KaJbKYJISATOPE.

[lonsitue mpolieHTa. BbIYKMCIIEHWE MPOIIEHTOB OT YHWCJIA W YHUCJIAa 10 HM3BECTHOMY
IPOLICHTY, BBIPAKEHNE OTHOLICHHUS B MpoleHTax. PelieHre Heca0XHbIX NPAKTUYECKUX 3a7a4 ¢
[IPOLICHTAMH.

OTHoOLIEHHE; BBIPAKEHNUE OTHOILLIEHUN B MPOIIEHTAX.

[IpencraBnenne AaHHBIX B BHjaE Tabnui, nuarpamm. [Ipumepbl Tabmuil ¥ auarpamm.
Cronbyarbie ¥ KpYyroBble Auarpammbl. V3Bnedyenue nHbopMaluu U3 auarpaMM. H3zobpadicenue
ouazpamm no yucinogbiM oannwvim. VIcnosib30BaHuEe TaOIMIL, CXEM, YEepTekel, IPYIUX CPEICTB
IPEACTABJICHUS JAHHBIX IPH PEIICHUU 331a4H.

Buasl yrimos. I'pagycHas mepa yria. M3mepeHME M IOCTPOEHHE YIJIOB € IOMOIIBIO
TpaHcnoprupa. buccektpuca yria. YeprexHslii TpeyronbHuK. TpaHcnoptup. TpeyrosibHHK.
Bunb! TpeyroasHUKOB.

Koumponvnvie pabomuwi:

Nel2 no meme «llpoyenmuoly,

Nel3 no meme «Yenvi. Hamepenue yanoe.

9. BeposiTHOCTB M cTaTUCTHKA (3 1)

Hcroku Teopuy BEPOSATHOCTER: CTPaxoBoe Neio0, a3apTHble Urpsl. [1.Mepma u b.Ilackais.
[TonsiTHe O cTydaliHOM OIIBITE U CIIY9allHOM COOBITHH. JIOCTOBEpHBIE U HEBO3MOKHBIE COOBITHS.
PaBHOBO3MOXXHOCTh  cOObITHI. CpaBHeHHWE MIAHCOB. PemieHne KOMOMHATOPHBIX —3adad
nepe6opoM BapuaHTOB.

10. Jloruka (2 )

MCTHHHOCTE M JI0KHOCTH _ BBICKA3bIBAHHUSA. ClOJICHbIE U NPOCMble 6blCKA3bIBAHUS.
Onepayuu Hao BblCKA3bIBAHUIMU C UCNOb308AHUCM JIO2UYECKUX CEI30K: U, UlU, He. YcloeHble
BbICKA3LIBANHUS (UMNJIUKAYULL).

Perienre HECIIOXKHBIX JIOTMYECKUX 3ajau. Pewenue nocudeckux 3a0a4 ¢ _NnoMOoubio
epaghos, mabauy.

10. IToBTOpenue (16 )
Koumponvnas paboma Nel4 (umoeosas)
6 xacce (1754)
1. deaumocthb unce (204)
Pooicoenue u passumue apugpmemuxu namypanvuwix uucenr. HOK, HOJI, npocmoie uucia.
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Jenutenun u kpartHble uucia. [lenmumocTs HaTypanbHbIX 4nces._(CBONCTBO J1€IMMOCTH
CYMMBI (pa3HocTu) Ha yucno. [lpusHaku aeaumoctu Ha 2, 3, 5. 9, 10. llpuznaxu derumocmu Ha
4, 6, 8 11. Jloxazamenbcmgo npuznakog Odeaumocmu. PellieHrne TPaKTUYECKUX 3ajady ¢
OPUMEHEHHUEM PU3HAKOB JIETUMOCTH.

IIpocThle U COCTaBHBIE YUCIIA, pewemo Ipamocghena.

PasnokeHne HaTypallbHOTO YKCIa HA MHOXHUTEIH, Pa3JIoKeHHUEe Ha TPOCThIE MHOKHUTEIH.
Konuuecmeo Oenumeneii uucna, ancopumm pasziodceHus YUCia HA NPOCMble MHOMCUMENU,
OCHOBHAsL meopema apugmemury. JJeaUTeNb U €ro CBOWCTBA, OOIIMK JenuTenab ABYX U OoJiee
4rces, HanOOJIBIIUN OO JIeNUTeh, B3aUMHO IPOCTHIE YHCIa, HAXOXKICHUE HAMOOJIBIIETrO
obutero genutens. KpatHoe u ero cBoicTBa, oluiee KpaTHOE ABYX U 0oJiee Yucelsl, HauMeHblIee
o01iee KpaTHOe, CIOCOOBl HAX0XkKJICHU S HAUMEHbINET0 00IIeTr0 KPaTHOTO.

MHOXeCTBO, 3JIEMEHT MHOKECTBAa. 3aJlaHuE MHOXKECTBA IEPEUHUCICHHUEM 3IIEMEHTOB,
XapaKTepUCTHYECKUM CBOMCTBOM. [lycroe MHOXecTBO M ero obOo3Hadenue. OObeqUHEHUE U
nepecedeHre MHOXKeCTB. MimocTpanyisi OTHOLIEHUH MEXKIy MHOKECTBaMU C TMOMOIIBIO
nuarpamm Disepa-Benna.

Koumponvuasa paboma Nel no meme «/[enumocms uuceny.

2. CnosxeHue ¥ BbIYMTaHME APo0eii ¢ pa3HBIMU 3HAMeHaTeAMu (224)

OcHoBHoe cBoiicTBO ApoOu. Cokpamienue apobOeii. [IpuBenenue npodeit k oOmemy
3HaMeHaremo. [loHaTHe 0 HauMeHblleM O0IIEM 3HaMeHaTese HECKOJbKuX Apoleil. CpaBHeHHE
OOBIKHOBEHHBIX  JpoOeil. ApudmMeTndyeckue IEHCTBUS C OOBIKHOBEHHBIMH JIPOOSMH.
CrnoxeHne W BBIYMTaHHE OOBIKHOBEHHBIX JpOOCH C pPa3HBIMH 3HAMCHATEISIMU. PereHue
TEKCTOBBIX 3a71a4 apU(PMETUYECKIMHU CIIOCOOAMH.

Koumponvnvie pabomul

No2 no meme «Crnodtcenue u gbluumanue Opooeti ¢ pasHbIMU SHAMEHAMETAMUY,

Ne3 no meme «Cnodwcenue u oluumanue CMEUAHHbIX YUCEL»

3. YMHO:KeHHe U J1eJieHue 00bIKHOBEHHBIX poodeii (324)

YMHOXEHUE U JIeieHne OOBIKHOBEHHBIX JIpo0eii. OCHOBHBIE 331a4u HA JPOOU: HAXOXKICHUE
YacTH OT IIeJIOr0 U IEJIOr0 Mo ero 4acTu. B3auMHo oOpatHble uncna. Perenne TeKCTOBBIX 3a1au
apumeTnuecKuMu criocodamu._PerieHue 3a1a4 Ha HaXOXKJIEHUE YacTH YKCJa M YMCcIa 10 ero
yacTy. PenieHue 3a1a4 Ha OPOIEHTHI U JIOJIH.

Harnsmaeie mnpencTaBieHHs O MPOCTPAHCTBEHHBIX (QUTypax: TMpH3Ma, MHUPAMUJA.
N300pakeHne TpOCTpaHCTBEHHBIX ¢uryp. [lpumepsl pa3BepTOK MPU3MBI, MUPAMUJBL.
W3rorosneHne Mozenel NpoCcTpaHCTBEHHBIX (PUTYD.

Koumponvnvie pabomui:

Ned no meme «Ymnoowcenue o06vbikHOBeHHbIX Opobetly,

No5 no meme «/lenenue 06bIKHOBEHHbIX OpoDeLLy,

Ne6 no meme «/[poonvie svipadiceHusn

4. OTHoweHus ¥ nponopuuu (194)

OTHoOLIEHHWE, BBIPAXXEHUE OTHOLIEHHMS B MpoueHrtax. llpomopumsa. CaolicTBa
OPONOPUWH, TpPUMEHEHHE TMPOMOPIHMA ¥ OTHOWIEHWH mpu pemieHUH 3amad. [Ilpsmas
MIPOTTOPIIMOHANIbHAS U OOpaTHas MPOMOPIMOHAIbHAS 3aBUCUMOCTH. PereHne TeKCTOBBIX 3a1ad
apudmMeTnueckumMu crocobamu. Macmitab Ha minaHe W kapte. OKpy»KHOCTH, Ayra, Xopja
OKpY>KHOCTH. J[JTMHA OKpYKHOCTH, 4uciio T. DopMyiia IIMHBI OKPYXKHOCTH M IIIOIIAIH KpyTa.
[Hap. Harnsaauele mpeacTaBieHus O MPOCTPaHCTBEHHBIX Qurypax: map, cdepa. M3o0pakeHue
npocTpancTBeHHbIX ¢uryp. [Ipumeps! ceuennii. Mcropus yncna m. 3010T0€ ceYeHHE.

Konmponvnvie pabomoi:

Ne 7 no meme «OmHowenusi u nponopyuuy,

Ne8 no meme «Macwmab. /[nuna okpystcHocmu u niowas Kpyeay

5. lHonoxkuTe/IBbHBIE U OTPULIATEIbHBIE YK caa (134)

[TonoxxutenpHBIE U OTPUIATENLHBIE YUCIIA, MOAYJb uncia. [losBIeHNe OTpUIATETbHBIX
yucen u Hyna. JL.Maraunkuii. JI.Oinep. M3o00pakeHre dncesl Ha YHUCIOBOW (KOOPAMHATHOWM)
npsimoid. CpaBHeHWe uucen. MoJylb 9ucliia, TeoMeTpudeckas MHTepIpeTanus MOJYINS YHUCIA.
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JeficTBUS C MONOKUTEIHBIMU U OTPUIIATEIbHBIMY YHCAaMU. MHOKECTBO IIEbIX YHCEIL.
Harnsigaele npeacTraBieHus: 0 MPOCTPAHCTBEHHBIX (UTypax: KOHYC, HWiIHHIp. [Ipumepsl
Pa3BepTOK MHOTOTPAHHUKOB, LIMJIMHJpA U KOHYyca. M3roToBieHne mMojieneil mpocTpaHCTBEHHBIX
buryp. Konmpoavuas paboma Ne9 no meme «llonosxcumenvuvie u ompuyamenbhbvle YUCLA»
6. Ci107xeHHe ¥ BbIYMTAHNE MOJI0KUTEJIbHBIX U OTPULATEIbHBIX ynceda (114)
ApudmeTnueckue JEUCTBUSA C TMOJOXKHUTEIbHBIMH M OTPHUIATEIbHBIMUA YHUCIIAMH.
CnokeHue M BBIYMTAHUE TOJIOKUTENBHBIX M OTPHUIATEIbHBIX 4YMCeN, uX cBoicTBa. dopmyia
pacCcTOSTHUS MEXKy TOUKaMU KOOPAMHATHOW IIPSIMOM.
Konmponvnaa paboma NelO no meme «Cnoscenue u ebluumanue noJI0MCUMENbHBIX
U OMPUYATNETLHBIX YUCET.
7. YMHOK€eHHE U JIeJIeHHE MOJI0KUTEIbHBIX M OTPUIATEIbHBIX unces (129)
YMHOXKEHHE M JIeJIEHUE IOJIOKUTENIbHBIX M OTPULATENIbHBIX YHCET, MX CBOWCTBA.
Ilepsuunoe npedcmasnenue 0 MHOHCECMBE PAYUOHATLHBIX YUCEIL.
PanmonaneHoe 4uCIIO Kak OTHOLIEHHE m/n, I/Ie M-IIeJI0e YUCIO, N-HaTypajlbHOE YHUCIIO.
CpaBHeHHE palMOHANBHBIX uncen. JleHWcTBHs ¢ panvoHanbHbIMU _uuciaamu. (CBoWcTBa
apu@MeTHUUeCKux ACeUCTBUN. [losgnenue HYIA U OMPUUAMETbHLIX HUcel 8 Mamemamuke

opesnocmu. Pornv Juogauma. Ilouemy (—1)(—1) =+1?

Pemenne TekcToBbIX 3a/1a4 apudmMeTndeckuMu criocodbamu. Pernienne noruueckux 3aaad
C TOMOIIBI0 TpadoB. HenmoctaTouyHOCTh pallMOHANBHBIX YWCET I TE€OMETPUUYECKHX
U3MEpEHUl, uppanuoHaabHble uYuciaa. MHoxkecTBO. CTaHIapTHbIE 0003HAYEHHUS YHCIOBBIX
MHOECTB.

Koumponvnas paboma Nell no meme « Ymuooicenue u oeiernue noaI0ACUMENbHBLX
U OMpUYAMeNbHbIX YUCE»

8. Pemienue ypaBHenuii (154)

[Ipocreiimue mpeoOpa3zoBaHus BHIPAXKEHUI: paCKphITHE CKOOOK, MPUBEICHUE TTOT00HBIX
cilaraeMbiX. PelleHne JMHEWHBIX YypaBHEHUM. PemieHus TEKCTOBBIX 3a/lady C IMOMOUIBIO
ypaBHeHuil. PellieHne TeKCToBbIX 3a1ay anreOpandeckumu criocodamu. JInHelHoe ypaBHEHHE.

Koumponvnas paboma

Nel2 no meme «Koagpuyuenm. Ilooobuwie ciacaemviey

Nel3 no meme «Pewenue ypagnenuiiy

9. Koopaunarel Ha mjiockoctH (134)

[locTpoenue mneprneHauKymIsipa K NpAMOM M MAPAUIETbHBIX MPSIMBIX C I[OMOIIBIO
YEPTEKHOTO TPEYTOJIbHUKA U JIMHEHKH. B3anmMHoe pacronokeHue IByX NMpsAMbIX (TapauiesibHbIE,
nepeceKaroIuecs, NeprneHuKyIsIpHbIe), TBYX OKPYKHOCTEH, MPSIMOIN 1 OKPY>KHOCTH.

N300peTenne Metoga KOOpPAHMHAT, TO3BOJISIONIETO TIEPEBOJIUTH T'€OMETPUUYECKHE
00BeKThl Ha s3bIK anreOpbl. [IpuMepbl pazTUYHBIX CHCTEM KOOPAMHAT Ha TUIOCKOCTH.
JlexapToBbl KOOPJMHATHI Ha IUIOCKOCTH. [IpsMoOyroyibHas cucTeMa KOOpPJAWHAT Ha IJIOCKOCTH,
KoopAMHaThl Touku (abcumcca u opauHara). [locTpoeHue TOYKM TIO €€ KOOpAMHATAM,
ompeiesieHue KOOPAUHAT TOYKU Ha TUIOCKOCTH. L{eHTpanbHas, oceBas U 3epKajibHasi CHMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Koumponvnas paboma Ne 14 no meme «Koopounamwl na nnockocmu»

10. DyieMeHTBI TEOPHH MHOKECTB U MATEMATHYECKOH JOTUKH (5 1)

MHOXECTBO, Xapakmepucmuieckoe Cc80UCH80 MHO}Cecmed, DJIEMEHT MHOXECTBa,
nycmoe, KoneuyHoe, beckoneunoe muodcecmso. IlonmuoxkecTBo. OTHOIIEHUE MPUHAUICHKHOCTH,
BKJIFOYCHUS, PABEHCTBA. DJIEMEHThI MHOYKECTBA, CIIOCOOBI 33aJIaHUSI MHOXECTB, PACNO3HABAHUE
HOOMHOHCECE U INEMEHINO8 NOOMHONICECME C UCNONb308aAHUEeM KpY20os8 Jiiepd.

Ilepeceuenne u 0ObEAMHEHHWE MHOXKECTB. Pasznocmbu MmHodMcecms, OonoaHenue
MHOodHcecmea. inmepnpemayus onepayuii Ha0 MHO}CECMEAMU ¢ NOMOWbIO Kpy208 Diiiepa.

Onpenenenve. YTBepkaeHUs. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTeslbcTBO
oT npotuBHOTO. TeopeMma, oOpatHas gaHHOU. [IpuMep U KOHTpIIpUMED.

10. IToBTOpenue (8 4)

IloBTOpenue. Pemenue 3anay.
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HUmoeosas konmponvhas paboma Nel5
11. Pe3eps (5 4)

Ilepeuennb pa3iesioB mporpamMmmbl (TemM)

5 Kiace
Tembl KonnuecTBo wacos
HatypanbHble unciia u mKajbl 15
CrokeHue ¥ BBIYMTAaHUE HATYpPaJIbHbIX YUCENl 21
YMHOKEHUE U JIeJIeHHE HATypaJIbHbIX YHCell 27
ITnomanu 1 00BLEMBI 12
OOBIKHOBEHHBIE APOOH 23
Hecsatuunbie npodu. Cio)KeHUE M BBIYUTAHUE JECATUYHBIX APOoOCH 13
YMHOKEHHUE U IeTICHUE JECITUUHBIX Jpooeit 26
WHCTpyMEHTHI AJ1 BEIUMCICHUN U U3MEPEHUM 17
BeposiTHOCTB 1 CTaTHUCTHKA. 3
Jloruka 2
[ToBTOpEeHME 16
6 Kyacc
Tembl KomnnuectBo yacos
JlenumocTh uncen 20
CrnoxeHue ¥ BRIYUTaHHUE Jpo0Oeil ¢ pa3sHbIMU 3HAMEHATENISIMU 22
YMHOKEHUE U JIeJIeHHEe 0ObIKHOBEHHBIX po0eit 32
OTHOLICHUS 19
[TomoskuTeNbHBIC M OTPHUIIATEIHHBIC YHCIIA 13
Cro’xeHre ¥ BRIMUTAHHUE TTOJIOKUTEITBHBIX M OTPUIATESIILHBIX THCETT 11
YMHOKEHUE U IeJICHHE MOJIOKUTEIBHBIX M OTPULIATEIbHBIX YUCEIl 12
Pemienne ypaBHeHui 15
Koopaunartsl Ha mi1ockocTu 13
DJIEMEHTHI TCOPHH MHOKECTBA U MATEMATHYECKOM JIOTUKH 5
IToBropenue. Pemenune 3anau 8
Peseps 5

TemaTnueckoe nianuposanue no YMK H. 5. Buaenkun, B. U. Koxos, A. C. YecHoKoOB,

C.IU. lIBapudypa «MaremaTuka, S»

Ne Conepxanue Koa- XapakTepuCcTHKA OCHOBHBIX BU0B AeATEJIbHOCTH
ypoka MarTepuaJjia, TeMa BO YuyeHHKa (Ha YPOBHe YU4eOHbIX JeiicTBH)
YPOKOB 4acoB
§ 1. HatypajbHble YHCIa M IIKAJbI - 15 4

1-3 O6o3HaueHNE 3 | Onucvieame  ceoticmea HamypanbHo2o psoa. Bepho
HATYypaJbHbIX YUCEN UCNONb306aMb 6 peyu MmepMUHbl Yugdpa, 4ucio, Ha3vléams
4-6 Otpesok. nuna 3 | kraccel u paspsadvl 6 3anucu HAMYPAIbHOLO UUCIA.
OTpe3Ka. Yumamo u 3anucviéams HamMypaivhvle YUcid, Onpeoensims
TpeyroapHuUK MHO203HAYHOCMb YUCIA, CPABHUBAMb U YHOPAOOUUBAMND
7-8 ITi10CcKOCTBD. 2 | ux, epammamudecKku NPasuiIbHO YUMAaAmsb 6CMPEYAOUUECS
IMpsimast. JTyy. Mamemamuyeckue  evipadxcenus.  Pacnosnasamv  Ha
9-11 [Ikaner n 3 yepmeostcax, PUCYHKAX, 8 OKpyodicaroujem mupe
KOOPIMHATEI 2eomempudeckue @ueypol. MouKy, Ompe3oK, NpAMyIo, ayy,
12-14 | MeHblue U GOJIbIIE 3 | OononnumenvHvle  IyYU, NIAOCKOCHb,  MHO20V20NbHUK.
15 Konmponvnas 1 | Ilpusooums npumepol anano2oe ceomempuueckux uyp 6
padoma Nel oKpyocaroujem  mupe. Hzobpadxcames 2eomempuieckue
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Quzypvl u ux KoHpuaypayuu om pyKu u ¢ UCNOIb308aHUEM
YepMENCHLIX UHCMpPYMenmos. H3zobpasicams 2ceomempu-
yeckue @ueypvl na kiemuamou Oymace. Hsmepamv c
NOMOWDbIO  UHCMPYMEHMO8 U  CPAGHUBAMb  OJIUHDbL
ompeszkos. Cmpoums ompe3Ku 3a0aHHOU OJUHbL C HO-
MOWbIO TUHEUKU U YUPKYJIAL.

BelpakaTe OJHM €IMHHLBI HM3MEPEHHUs [UIMHBI Yepe3
apyrue.  Ilonp3oBarbCss — pasIMUHBIMU  ILKAJIAMMU.
Onpenenars KOOpAMHATY TOYKM Ha Jyde W OTMEYarhb
TOYKY 10 €€ KoopauHaTe. BbIpaxkaTb OJHU €IUHULBI
U3MEpEeHUsl Macchl yepe3 JApyrue. BuinmonHsaTs nepedop
BCEX BO3MOXKHBIX BapHaHTOB JIsi Iepecyera O0OBEKTOB
WM KOMOMHAIMH, BBIACIATh KOMOMHALINY, OTBEUAIOIINe
3aJlaHHBIM  yCJIOBUsAM. Pemate TEKCTOBBIE — 3a7a4d
apu(pMeTHYECKUMH  clloco0aMu.  AHaJIM3UPOBaTh U
OCMBICIIUBATh ~ TEKCT 3ajadyd, MepedopMyIupoBaTh
yCIOBHE, U3BIEKaTb HEOOXOOUMYK HH(POPMALHIO,
MOJCJINPOBATh YCJIOBUE C IIOMOLIBIO CXEM, PHCYHKOB,
peanbHBIX IPEAMETOB; CTPOUTH JIOTHYECKYIO LENOYKY
pacCyXIeHUM; KPUTHUYECKH OLIEHUBATh I1OJY4YECHHBIN
OTBET, OCYLIECTBIATH CAMOKOHTPOJIb, IIPOBEPSSI OTBET HA
COOTBETCTBHUE YCJIIOBHIO. 3allMCBIBATh YUCJIA C TIOMOIIBIO
pumckux 1mdp. MccraemoBate NpOCTEHIINE YHCIOBBIC
3aKOHOMEPHOCTH, TPOBOJUTH YUCIIOBBIE IKCIIEPUMEHTBHI.

§2. Cnoxxenne u BbIYMTAHUE HATYPAJIbHBIX Yucea - 21 9

16-20 | Cnoxenue )
HATYpaJIbHBIX YHCEI
Y €r0 CBOMCTBA
21-24 | BeiuuTanue 4
25 Konmponvnasn 1
paooma Ne2
26-28 | HucnoBsie u 3
OyKBEHHBIE
BBIpKECHUS
29-31 | bykBeHHas 3anuch 3
CBOWCTB CJIOKEHUS
Y BBIYMTAHUS
32-35 | VpaBHeHue 4
36 Konmponsnasn 1
paooma Ne3

BrInonHATE Cl0KeHHWE U BBIYUTAHUE HATYpPaIbHBIX YUCEI.
BepHo ucnonb3oBath B peun TEPMUHBL: CYMMA, C1a2aemoe,
PpAa3HOCmb,  YMeHbulaemoe,  8blUumaemoe,  HYUci080e
svlpadicenue, 3SHaueHue YUCI08020 BbIPA’CEHUs, YPABHEHUE,
KopeHb VPaBHEeHU, nepumemp MHO20Y20IbHUKA.
VYcraHaBnuBaTh B3aMMOCBSI3M MEXKIYy KOMIIOHEHTaMU U
pe3yabTaTOM TPH CIIOKEHUU W BBIYUTAHUU, UCIIOJIB30BaTh
HX IS HAXOXKICHUS HEM3BECTHBIX KOMIIOHEHTOB JCHCTBUU
C YHCJIOBHIMU M OYKBEHHBIMH BbIpakeHusMU. Dop-
MYJIHMpPOBaTh  MEPEMECTUTEIBHOE UM  COYETaTeIbHOE
CBOMCTBA CJIOKE€HUSI HATYPAJIbHBIX YHCEN, CBOMCTBA HYJIA
pu  ciloXkeHuu. PopMyIHpoOBaTh CBOWCTBA BBIYUTAHMS
HaTypaJbHBIX YHUCEN. 3alHiChIBaTh CBOMCTBA CIIOXKEHUS H
BBIUUTAHUS HATypalIbHBIX YHCET C TIOMOIIbIO OYKB,
npeoOpa3oBhIBATh HA MX OCHOBE YHCIIOBBIC BBIPAKECHUS H
WCIONBb30BaTh WX ISl PAallMOHATU3ALMK MHUCbMEHHBIX M
YCTHBIX BBIYUCIICHUH. [paMMaTHYeCcKd BEpHO YHUTaTh
YHCIIOBbIE ¥ OYKBEHHBIE BBIPAXKEHUS, COJEpIKaIIHe
JEUCTBUSA  CJIOKEHMSA W  BBUWTAHWI.  3alHCHIBATh
OYKBEHHBIE BBIPAXKEHMUS, COCTaBJIATh OyKBEHHBIE
BBIPDOKEHHS TO YCIOBUSM 3a7ad. BBIYHCIATH YHUCIOBOE
3HaueHUE OYKBEHHOTO BBIPAKECHHS TPH  3aJaHHBIX
3HAYECHUIX OYKB. Brruucaars MIePUMETPBI
MHOTOYTOJbHUKOB. COCTaBJISTh MNPOCTEHIINE YpPaBHEHUS
[0 yCIOBUAM 3afad. Pemate mpocreimne ypaBHEHHs Ha
OCHOBE 3aBUCHMOCTEH MEXIYy KOMIIOHEHTaMH apu(pMeTH-
YECKUX NEUCTBUI. AHAJIM3UPOBATH M OCMBICIUBATH TEKCT
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3amauu, nepeopMynHpoBaTh  YCIOBUE,  H3BJIEKATh
HEOO0X0AUMYI0 MH(OPMALIMIO, MOJAEIHPOBATH YCIOBUE C
MOMOIIBI0 CXEM, PHCYHKOB, pEalbHBIX MPEIMETOB;
CTPOUTH JIOTUYECKYIO IIEMOYKY PACCYXICHHI; KPUTHICCKH
OLICHUBATD MOJTy4YEHHBIH OTBET, OCYIIECTBIISTh
CaMOKOHTPOJIb, TPOBEPSISI OTBET Ha COOTBETCTBHE
ycIoBUIO. BpIMONHAT mepebop BCeX  BO3MOXKHBIX
BapUaHTOB JisA Tiepecdera OOBEKTOB WM KOMOWHAIUH,
BBIICTISITh  KOMOWHAIMM,  OTBEYAIOLIUME  3a/IaHHBIM
YCIIOBUSIM. Hccnenosatp MpOCTEUILINE YHUCIIOBBIE
3aKOHOMEPHOCTH, TPOBOJIUTH YHCIIOBBIE SKCIIEPUMEHTBHI.

§3. YMHOKeHUE U

AeJIeHHe HATYPAJIbHBIX unce - 27 4

37-41 | YMHOXEHHE 5
HATypaJIbHBIX YUCEIl
U €r0 CBOMCTBA
42-48 | Jleneuue 7
49-51 | Jlenenue c octratkom | 3
52 Konumponvnasn 1
paboma Ned
53-57 | Yaopomenue )
BBIPAYKCHU I
58-60 | Ilopsmox 3
BBITIOJTHCHHUS
EUCTBUI
61-62 | Crenens uuncina. 2
KBanpar u ky6
qrcla.
63 Koumponvnaa 1
paooma Ne5

BbINoONHATE YMHOXKEHHUE U JI€JICHUE HATypajbHBIX YHUCEN,
JICJIEHUE C OCTaTKOM, BBIYMCIATH 3HAYEHUS] CTEICHEH.
BepHo ucnonb3oBaTh B peud TEPMUHBL: IPOU3BEACHUE,
MHO>XWUTE€Jb, YAacTHOE, JAEJIUMOE, JEJIUTEeNb, CTEHEHb,
OCHOBaHUE CTENEHH, MOKa3aTellb CTENEeHU, KBaJapaT u Kyo
qucia. YcranaBnuBarthb B3aUMOCBSI3H MEXy
KOMIIOHEHTAMH M pPE3yJbTaTOM IIpU YMHOKEHUH U
NIEJIEHUH,  UCIOJb30BaTh UX I8 HaxOXKACHUS
HEU3BECTHBIX KOMIIOHEHTOB JEHCTBUM C YHUCIOBBIMU M
OYKBEHHBIMU BBIPAKECHUSIMH. DopmyInpoBaTh
[IEPEMECTUTEIBHOE, COUETATEIbHOE U PACIPEACIUTEIbHOE
CBOMCTBAa YMHOKEHHUSI HaTypabHBIX YHUCEJ, CBOWCTBA HYJIS
U €IUMHULBI IPU YMHOXXEHUU U JAesieHud. PopMyanupoBaTh
CBOMCTBa [IEJICHUSI HATYpPAJIbHBIX 4YHCEN. 3aluChIBAThH
CBOMCTBA YMHOKEHHUSI U JCJIEHHUS] HATYPAJIbHBIX YUCEN C
MOMOIIbI0 OyKB, TMpeoOpa3oBbIBATH HA WX OCHOBE
YHICIIOBbIE U OYKBEHHBIC BBIPDAKEHHUS W HCIOJIB30BaTh UX
JUIs  palMOHAIM3allMd  TMHUCBMEHHBIX U YCTHBIX
BBIYHMCIICHUM, IS YMPOILIEeHUS OYKBEHHBIX BBIPAKEHUH.
['paMMaTHyecky BEpHO YUTATh YHCIOBBIE M OYKBEHHbIE
BBIPAKEHUS, COEPKALLME IEHCTBUS YMHOKEHHUS, NEICHUS
U creneHu. YuTaTh U 3aMChIBaTh OYKBEHHBIE BhIPAKEHMUS,
COCTaBJISATh OYKBEHHBIE BBIPQKEHUS IO YCIOBHIM 3a7ad.
BbruncnsaTe 4MciioBO€ 3HAU€HHE OYKBEHHOTO BBIPAKEHUS
MpH 3aJlaHHBIX 3HaueHUsAX OykB. CoOCTaBISATh YpaBHEHHS
10 yCIOBUAM 3aznad. Pemate mpocreinive ypaBHEHHs Ha
OCHOBE 3aBUCHUMOCTEMN MEXIy KOMITOHEHTaMHU
apupMeTHUIECKIX JIEACTBUM. AHanMM3UpoOBaTh "
OCMBICIMBATh  TEKCT  3ajJaud, mnepepopMyrupoBaThb
yClIOBUE, M3BIEKaTh  HeoOXoauMyl  HHGOpMaIUIO,
MOJIETUPOBATh YCJIOBHE C IIOMOIIBIO CXEM, PHUCYHKOB,
pEAIbHBIX MPEAMETOB; CTPOUTH JIOTMUECKYIO LEMNOUKY
pacCyXAeHUM; KPUTHUYECKH OLICHMBATh  IOJTY4YE€HHBIN
OTBET, OCYIIECTBISATh CAMOKOHTPOJIb, MPOBEPSISI OTBET Ha
COOTBETCTBHE YCIIOBHMIO. BbINONHATE mepebop Bcex
BO3MOXXHBIX BapHUaHTOB JJisi mepecyéra OOBEKTOB WIIU
KOMOMHAIWK, BBIACNATh KOMOHWHAIIMM, OTBEYAIOIIUE 3a-
NaHHBIM ycioBusM. MccnenoBaTh MpOCTEUIINE YUCIOBBIE
3aKOHOMEPHOCTH, IPOBOJUTH YNUCIIOBBIE SKCIIEPUMEHTBHI.

§4. Ilnomaau u 00bEMBI - 12 4
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64-65 | ®opmysl 2 | Pacno3HaBarh Ha uyepTexkax, PUCYHKax, B OKpY>KarolleM
66-67 | Ilmomans. ®opMyna | 2 | Mupe reomerpuuyeckue Qurypel, umewomme Gopmy
IJI0IA 1 MPSIMOYTOJIBHOTO Napaienenumnena. [I[puBoaute npumepsl
IPSIMOYTOJIbHUKA aHaJOroB Ky0a, MPsSMOYroJIbHOTO Mapajliesienunena B
68-70 | EnunHunml 3 OKpyXKaromeMm wmupe. M300paxkaTe  NpSIMOYTOIbHBIN
U3MEpEeHUs napajuiejienunes;; OT pPyKM M € HUCIHOJIb30BAaHUEM
iomanen 4epTE&XHBIX ~ MHCTpyMEHTOB. M3o0paxkate ero Ha
71 [IpsAMOYTOABHBIN 1 | kimeTuaToi Oymare. BepHo ncnonb30BaTh B peun TEPMHUHBIL:
napauiesenuIes. Gdopmyna,  niowaob,  006véM,  pasHvie  hueypol,
72-74 | O6béMbL. OOBEMBI 3 | npamoyzonvubill napainerenuned, Kyo, epauu, pebpa u
IPAMOYTOJIBHOTO 8epUIUHbl  NPAMOY20IbHO20 — napajieirenuneda. Moje-
napaienenuIesa. JMPOBATH HECIOKHBIE 3aBUCHMOCTH C TIOMOIIBIO (HOPMYT;
75 Konumponsnan 1 | BBIIOJNHATH BbIUKCIEHHS MO (opmynaMm. ['pammaruyecku
paboma Ne6 BEPHO YWUTaTh HCIOJb3yeMble (OPMYIbl. BBIUHCIATH
IJIOIIA M KBaJpaTOB, MPSIMOYTOJIBHUKOB U TPEYTOJbHUKOB
(B mpocTeHImmx ciy4asix), HCIOIb3Ysl (POPMYIIBI TUTOIIAIH
KBaJpaTra U NpsIMOYTrOJbHUKA. BbIpakaTb OJHU €IUHUILIBI
U3MepeHus IUIoulaau 4epe3 Jpyrue. Beruucisars oObEMbI
Kyb0a M HOpSIMOYTOJIBHOTO IapajljiesIeNuIe a, UCIOIb3ys
(hopmMyIibl 00BEMa KyOa u IPSIMOYTOJIBHOTO
napajuienenunesna. BelpaxaTb OQHU €IMHULBI U3MEPEHUS
o0béma uepe3 apyrue. MoaenupoBatb H3y4daembie
reoMeTpuyecKkre 00bEKThI, UCII0NIb3Yys OyMmary, MIacTUIIUH,
MIPOBOJIOKY U JAp. BBHIMOIHATH mepebop BceX BO3MOMKHBIX
BapHaHTOB ISl Iepecyéra OOBEKTOB WIM KOMOWHAIWH,
BBIICTISITh ~ KOMOWHAIMM,  OTBEYAIOLIUME  33/JaHHBIM
ycloBUsM.  Bpruucnars  ¢akropuansl.  Mcnons3zoBaTh
3HAaHHUA O 3aBUCHUMOCTSX MEX]y BEINYMHAMH CKOPOCTD,
BpeMs, IyTb HpU  PELIEHUH  TEKCTOBBIX  3ajad.
AHanu3upoBaTb ¥ OCMBICIMBAaTB  TEKCT  3ajaud,
nepe@opMyIMpoBaTh yCIOBUE, H3BIEKAaTh HEOOXOIUMYIO
MH(pOpMaIIHIO, MOJICIUPOBATh YCJIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, pEaJIbHbIX IPEIMETOB; CTPOUTH JIOTUYECKYIO
LENOYKY  pacCyKICHUI; KPUTHYECKH  OLICHUBATh
MOJIyYEHHBI  OTBET, OCYILECTBISATH CAMOKOHTPOJIb,
IIPOBEpssl OTBET HA COOTBETCTBUE YCIIOBUIO. BBINMOIHATH

MPUKUIKY U OLIEHKY B XOJI€ BBIYMCIECHUH.

§5. O0ObIKHOBeHHBIE Ipo0H - 23 4

76-77 | OKpYXHOCTb U KPYT 2 | PacriozHaBaTh Ha 4YepTekax, PUCYHKaX, B OKPYXKaIOLIEM
78-81 | Joum. 4 | Mupe TeoMeTpudeckue QUTYphl, HMemue (HopMy
OOBIKHOBEHHBIE OKpY’XHOCTH, Kpyra. [lpuBoauTh IpuMEp aHaJIOroOB
Tpodu OKPY)KHOCTH, Kpyra B OKpyXxaromeM mupe. M3o0paxkats
82-84 | CpaBHenue npobeii 3 | OKpPYXKHOCTb C UCIIOJIb30BAHUEM LUPKYJs, IMI1a0JIOHA.
85-86 | [IpaBusbHbBIC U 2 | MonmenupoBaTh H3y4aeMble TEOMETPUYECKHE OOBEKTHI,
HENPaBUILHbIE UCHOJB3ys Oymary, IpoBOJIOKY U Ap. BepHo ucnonb3oBath
npoou B pEYM TEPMUHBIL: OKPYHCHOCMb, Kpye, HUX paouyc W
87 Koumponvnas 1 | Ouamemp, Oyea  oxpyscHocmu. MojenupoBaTb B
paboma Ne7 rpaguveckoii, mpeaAMeTHON (opMe TMOHATHUS W CBOWCTBA,
88-90 | Cnoxenue u 3 | CBSI3aHHBIE C MOHATHEM JIOJIM, OOBIKHOBEHHOH JpOoOH.

BBIYMTaHUE APOOCH
C OANMHAKOBBIMHA
3HaMEHATEIAMHI

BepHo ucnonp3oBaTh B peud TEPMUHBL: 0074, 0ObIKHO-
8eHHAs OpoOb, uuciumenb W 3HAMeHamelb O0poou,
npasuibHas N HenpasuivbHas Opoobu, CMEUIaHHOE YHCIIO.
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91-92 | Jlenenue u apobu 2 | 'pammaTuecku BepHO UWTaTh 3amucH JApodei u
93-94 | CmemranHbIe yncna 2 | BRIpaXeHWH, coJepKammX  OOBIKHOBEHHBIE  JIPOOH.
95-97 | Cinoxeunune u 3 BBINONMHATE  CIIOKEHHE ¥ BBIYMTAHHE OOBIKHOBEHHBIX
BBIYUTAHUE npobeit c OJINHAKOBBIMH 3HAMEHATEIISIMH,
CMEILAaHHbIX YHCET peoOpa3oBbIBaTh HEMPABUIBHYIO ApOoOb B CMEIIAHHOE
98 Konmponvnasn 1 9UCI0 M CMEUIAHHOE€ YHCIO B HENPAaBUIBHYIO I[pOGB.
paboma Ne8 Hcnonb30BaTh CBOMCTBO JAENEHUS CYMMBbl Ha YHUCIO JJIs
paIMoHanM3auu BeIYHCICHUN. Permarhk TeKCcToBbIC 3a1a9u
apudmernyeckuMu crnocodamMu. AHaJIM3UPOBATH M OC-
MBICITUBATh TEKCT 3aJa4d, MepeopMyIupoBaTh yCIOBHE,
U3BJIEKaTh HEOOXOMUMYI0 HH(MOPMALIHMIO, MOJEIHPOBAThH
YCIOBUE C TIOMOINBID CXEM, PHUCYHKOB, peaTbHBIX
MIPEIMETOB; CTPOUTH JIOTUYECKYIO LIETIOUKY PACCYKICHHUIA;
KPUTUYECKH OIICHUBATH MOJTyYEHHBIH OTBET,
OCYIIECTBIISITh CAMOKOHTPOIIb, MpPOBEpSsi OTBET Ha
COOTBETCTBHUE YCIIOBUIO. BBITTONHATE MPUKUAKY U OIICHKY B
X0/JI€ BBIYUCIICHUN
§6. lecsituunbie 1poou. CioxeHnne U BbIYMTAHUE JeCATUYHBIX Apoodei - 13 u
99-100 | HdecsarwyHas 3amuch 2 3anuchiBaTh U YUTaTh JECATHYHBIC ApoOu. [IpemcraBisarh
JPOOHBIX YHUCEIT OOBIKHOBEHHBIC JIPOOU B BUJC NECATUIHBIX M JICCATHIHBIC
101-103 | CpaBHeHME 3 B BHUAE OOBIKHOBEHHBIX. HaxomuThp  HECATUYHEIE
JECSITUUHBIX Apo0Oei npuOIMKEHNsT OOBIKHOBEHHBIX ApoOeil. CpaBHUBaTH U
104-108 | Cnoxenue u 5 yIOPSA0YMBATh  JECSATHYHBIE  JPOOH. BeimonusTh
BBEIYUTAHUC CJIO)KCHHE, BEIYUTAHUE U OKPYTIICHUE ICCATUIHBIX IPOOCH.
JECATHYHBIX APOOei BbIONMHAT, TPUKHUIKY U OLEHKY B XOJE BBIYHCICHUM.
109-110 | [TpubKkeHHBIE 2 Hcnonb30BaTh SKBUBAJICHTHBIE MPEJCTABICHUS IPOOHBIX
3HAYCHHUS YHCEI. yyceNl NpU HMX CPaBHEHWM, TPU BBIYUCICHUAX. BepHo
OkpyryeHue ncen WCIIONB30BaTh B PEUM TEPMHUHBL: Odecsamuunas Opodv,
111 Koumponvnan 1 | paspsaodvl OecamuyHoli OpodU, pasiodxiceHue O0ecamuyHou
paboma Ne9 0pobu no paspsaoam, NpuOIUNCEHHOE 3HAYeHue UYUCIA C
Hedocmamkom (C  U30bIMKOM), OKpyeleHue 4Yucia 00
3a0anno2o pazpsda. I paMMaTHUeCKy BEPHO YUTAThH 3aIHCH
BBIpXKEHUH, COJEpKalIMX [ecATHYHbIE Apoou. Pemath
TEKCTOBBIC  3a7aud  apu(PMETHYSCKUMHU  CIIOCOOaMHU.
AHanu3upoBaTh ¥ OCMBICIMBAaThH  TEKCT  3aJayd,
nepeopMyITUpOBaTh YCIIOBUE, H3BIEKATh HEOOXOIUMYIO
nH(pOpPMaIINI0, MOACTUPOBATh YCIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, PCAbHBIX IPEIMETOB; CTPOUTH JIOTHUECKYIO
LEMOYKY  pacCyKICHHIA, KPUTHYECKH  OIICHMBATH
MOJIYYCHHBI  OTBET, OCYIIECTBIATH  CAaMOKOHTPOJIb,
MIPOBEPSsisi OTBET HA COOTBETCTBUE YCIOBHUIO.
§7. YMHOKeHHE U 1eJIeHUe JeCATUYHBIX Apo0eii - 26 u
112-114 | YMmHOX)EHue 3 BbINONHATE YMHOXKEHUE U JIeIEHUE AECATUUHBIX Ipo0eit.
JECSTHYHBIX APOOei BBITIONTHAT TIPUKHUIKY W OIEHKY B XOJE BBIYHCICHHH.
Ha HaTypaJbHbIE [IpencraBnsaTh  OOBIKHOBEHHBIE  JpOOM B BUJE
qrciia JNECATHYHBIX  C  TOMOIIBIO  JICJCHUS  YHCIUTEIS
115-119 | llenenue 5 OOBIKHOBEHHOH JpoOu Ha e€ 3HaMeHaTeNb. Vcmonbp30BaTh
JECSTHYHBIX ApO0Oei SKBHBAJICHTHBIC TPEJCTABICHUS JPOOHBIX YUCEN MPU HUX
Ha HaTypaJbHbIE CpaBHEHUH, NP BhIUUCICHUIX. PemaTs 3agaun Ha Apodu
qucia (B TOM wuMcie 3aJayd M3 peajbHOW MPAKTHKH),
120 Konumponvnaa 1 WCIIONIb30BaTh TOHATHS CpeoHe20 apughmemuueckozo,
paboma Nel( cpeoHell ckopocmu W JIp. TPU PEIICHUH  3ajad.
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121-125 | YMHOXeHue 5 [IpuBonuTh TpUMEpPHl KOHEYHBIX U  OECKOHEUHBIX
JeCATUYHBIX ApoOeit MHOXECTB. AHAIM3UPOBATh U OCMBICIUBATh TEKCT
126-132 | Jlenenue Ha 7 3a7aud, TepeGopMyNIHpoOBaTh  YCIOBHE, HW3BJICKATh
JECATUYHYIO IPOOb HE00X0MMYI0 HH(OPMAIMIO, MOJEIHPOBATH YCIOBUE C
133-136 | Cpennee 4 MOMOIIBKD CXEM, PHUCYHKOB, pPEaJIbHbIX IPEIMETOB;
apudmernyeckoe CTPOUTH JIOTUYECKYIO LEIIOYKY paccyXJIeHU;
137 Konmponvnan paboma 1 KpPUTHYECKU OLICHUBATH TOJTy4YCHHBIN OTBET,
MNell OCYLIECTBIATH CAMOKOHTPOJIb, IPOBEPSsA OTBET Ha
COOTBETCTBHUE YCJIOBHIO. BBITIONHATH NPUKUIKY U OLICHKY
B XO/€ BBIYMCICHHMNA. UHWTaTh M 3amUCHIBATh 4YHCIA B
JIBOMYHOM CHCTEME CUUCIICHHUS.
§8. UHCTPYMEHTBI A1 BBIYMCJICHUIH H M3MepeHuii - 17 4

138-139 | MukpokaibKyIsTOp 2 | OObscHATH, YTO Takoe MmpoueHT. [IpeacTaBasTh NpoIeHTHI
140-144 | TTponieHTHI 5 | B apobsix u apobu B mporeHTax. OCyHIECTBIATH MOWCK
145 Koumponvnas 1 napopmanmu (B CMHU), coxepkamieit  JaHHEBIE,
paooma Nel2 BBIPp@XXCHHBIC B IIPOLICHTAX, WHTCPIPETUPOBATL HUX.
146-148 | Yromn. [Ipsmoii u 3 Pemarp 3amauum Ha MOpOIEHTH U ApoOU (B TOM dHCIE
pagBepHyTbﬁiyron, 3a1ayu nu3 peaanoﬁ: IIPaKTHUKHU, HCIIOJIb3YA npu
YepTéxKHbIi HEOOXOIMMOCTH KalbKyNIIATOp). IIpoBOIWUTH HECIOXKHBIE
TPEYrOJIbHUK WCCIICIOBAHUS, CBSI3aHHBIE CO CBOWMCTBAMH  JPOOHBIX
149-151 | U3mepeHue yrios. 3 | yhcen, OMMpasiCh HA YHCIOBBIE SKCIEPUMEHTHI (B TOM
TpaucropTp YHcie C HCIOJB30BAaHUEM KalbKYISATOPA, KOMIIBIOTEPA).
152-153 | Kpyrossie 2 | BoIMOMHAT, NPUKHUIKY U OLEHKY B XOJAE BBIYHCIICHUU.
JHArPaMMBbL. Pacnio3naBaTe Ha dYepTekax, pPUCYHKaxX, B OKpPY)KaIOIIeM
154 | Konmponvnas 1 | Mupe pasHble BUbI yrioB. [IpuBoauTh npuMepsl aHAIOrOB
padoma Nel3 THX TEOMETPUYECKHX (UTYp B OKpYXKAIOIMIEM MHpe.
N300paxkaTh yrasl OT pPyKM H C HCHOJIb30BAHHUEM
YepTEKHBIX ~ MHCTPYMEHTOB.  M300pakath  yrasl  Ha
KIeT4aroii Oymare. MojenupoBaTth pa3iHyYHbIE BH/IBI
yriaoB. BepHO WuCHONB30BaTh B peUd TEPMHUHBL: V2ol,
CMOPOHbL Y2ia, epuiuna yaia, buccekmpuca yena, npamou
V2o, ocmpbli, Mynou, pa3zeeépHymvli yaivl, YepmEHCHbIU
mpeyeonvuux, mpauncnopmup. W3MepATh ¢ TOMOIIbIO
WHCTPYMEHTOB W CPaBHUBATh BEIUYHUHBI YIiI0B. CTpPOUTH
yIiabl 33JJaHHOW BETUYMHBI C TOMOIIBI0 TPAHCIOPTHUPA.
W3Bnekarb wuHpoOpManuioo U3 Ta0NIMIl M JgUarpamm,
BBITIONHATh  BBIYMCIEHUS 1O TaOJMMYHBIM  JaHHBIM,
CpaBHUBATh BEJIMYMHBI, HAXOJUTH HAWOONBIINE W
HauMEHbIINE 3HAuYeHUs W Jp. Bemonaare cOop
nHpOpMAIIMM B HECIOXKHBIX CIIydasX, OpPTraHU30BBIBATh
nH(OpMaIIHIO B BUJIE TAOIUI] ¥ TUarpaMM, B TOM YHUCIE C
MOMOINBI0O  KOMITBIOTEPHBIX  mporpamm.  [IpuBoauTh
MpUMEpPhl HECIOXKHBIX KIacCU(PHUKAIUN €3 Pa3IUYHBIX

oOacTei KU3HU.

Jloruka—2 4
155-156 | UcTtruHHOCTD 1 2 | Pacrio3HaBaTh JIOrMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,

JIO)KHOCTE
BBICKA3bIBAHMUSL.
Onepanuu Haj
BBICKA3bIBAaHUSIMU C
HCIIOIB30BaHUEM
JIOTHYECKHUX CBSI30K

CTPOUTDH OCIIOYKHU yMOSmUHOquHﬁ Ha
HCIIOJIb30BAHM ITPABUJI JIOTUKH.

OCHOBC
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BepositHocTh. KomOuHaTopuka — 3 4

157-158 | [TonsTHE O 2 | OOBACHATD CYIIHOCTh MOHATHUS CIY4alfHOTO COOBITHS H
CIly4aiiHOM OTIbITA.
COOBITHUH U OIIBITE. [IpuBomuTH, TpUMEpPHl W3  KU3HEHHBIX  CHUTYaIU.
JlocToBepHOe U Oco3HaBaTh, Kakue M3  COOBITMIH  MOTYT  OBITh
HEBO3MOXHOE JIOCTOBEPHBIMH, KaKU€ HEBO3MOXHBIMHU. [IpuBOIUTH
COOBITHS. MpUMEPbl HECIOKHBIX COOBITHI U3 pa3IMYHbIX 00JacTeit
CpaBHEHHE IIAHCOB. xu3Hu. IloHumarp, e ucHoib3yercss MeTon mepebopa
159 Pewenne 1 | naHHpIX. BbimonHATe mepebOp  BceX  BO3MOXKHBIX
KOMOMHATOPHBIX BapHaHTOB i Tiepecdéra OOBEKTOB WM KOMOWHAIUH,
3a/1a4 METOJIOM BBIICTISITh  KOMOWHAIMM,  OTBEYAIOIIUE  3a/IaHHbIM
nepedopa. yciaoBusaM.  MccrmenmoBaTh  MPOCTEHIIME — YUCIIOBBIE
3aKOHOMEPHOCTH, TPOBOJUTH YUCIOBbIE SKCIIEPUMEHTHI
2
IloBTOpenue - 16 4
160-174 | UrtoroBoe 15
MOBTOPEHHE Kypca
175 Konumponvnasn 1
paooma Nel4

TemaTnueckoe nianuposanue no YMK H. 5. Buaenkun, B. U. Koxos, A. C. YUecHokoB,
C.1U. UIBapudypa «MaremaTuka, 6»

Ne Conep:xkanue Kou- XapakTepucTHKAa OCHOBHBIX BH/IOB JIeSITEJIbHOCTH

ypoka | marepuasa, TeMa BO YUeHHUKA (Ha yPpOBHEe YueOHBIX /IeiicTBHUI)

YPOKOB 4acoB
Jeaumocthb uncea-20u
1-3 | lemutenu u 3 | ®opmynupoBaTh OMNpEACNICHUs ACIUTENSI W KpPaTHOTO,
KpaTHbIE MPOCTOrO0 M COCTABHOT'O YMCIIA, CBOMCTBA M MNPU3HAKU
4-6 | [IpuzHaku 3 | nemumocTu. Jloka3piBaTh U OIMPOBEPraTh C IMOMOIIBIO
nenumocty Ha 10, Ha KOHTPIPUMEPOB YTBEPXKICHUSI O JIEIUMOCTH YHUCEN.
SuHa? KnaccudumupoBats HarypanbHble 4yucia (Y€THBIE U
7-8 | IlpusHaku Ha 9 1 Ha 2 | HeuéTHble, MO OCTaTKaM OT JA€JE€HUS Ha 3 U T.IL.).
3 HccnenoBate mpoCTEHIINE YUCIOBBIE 3aKOHOMEPHOCTH,
9-10 | IIpocTeie 2 | IPOBOAWTH YUCIOBBIE HKCIEPHUMEHTHI (B TOM YHCIE C
COCTaBHBbIC UHUCJIa HCIIOJIb30BAHHUEM KaJIbKYJIATOpPA, KOMHI)IOTepa). BCpHO
11-12 | Pasnoxenue Ha 2 | UCTIONB30BaTh B pEYM TEPMUHBL: Oenumenv, KpamHoe,
IpOCTHIE Haubonbwull odwull Oerumenv, HaAuMeHbllee o00OUlee
MHOKUTEIN Kpamuoe, HpoCmoe HUucio, COCMAGHOe YUCNO, UYEMHOe
13-15 | HauGonmpmmii 3 | yucno, Heuémmoe uHUCIO, B63AUMHO NPOCMblE YUCA,
06l IeTUTeb, uycna-O1u3Heysl, PpasiodfCeHue Hucia Ha Nnpocmoule
B3aUMHO TIPOCThIE MHOMCUMeNu. Pemarp TEKCTOBBIC 3a1auun
YHCITA. apudmernueckuMu crocodamu. BrImonHATE TIepedop
16-19 | HaumensIee obmiee 4 | BceX BO3MOJKHBIX BapHaHTOB JJs Iepecyera OOBEKTOB
KpaTHoe. WM KOMOWHAIUH, BBIACNIATh KOMOMHAIIMH, OTBEUYAIOIITHE
20 | Konmponvnas 1 |3amaHHBIM  yCIOBUAM.  BpmMmcnare  (akTopuaibl.
paboma Nel Haxomute oObequHEHHE M TepeceuyeHUe KOHKPETHBIX
MHOXECTB. [TpuBoauTH MIPUMEPHI HECJIOKHBIX
KIaccupuKauid U3 PpasNUYHBIX O0JlacTell  KU3HU.
WnnroctpupoBath TEOPETHUKO-MHOKECTBCHHBIC u
JIOTUYECKHUE TOHATHS C TOMOIIBIO AuarpamMm Oinepa-
Benna.
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CJ10:keHMe U BbIYMTAaHUeE TPo0eii ¢ pa3HbIMY 3HAMEHATeJIAMU-224

21-22 | OCHOBHOE CBOWCTBO 2 | ®opMynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
apo0u. IpoOu, MpaBWjla CPaBHEHUS, CIIOKEHHMsS U BBIYMTAHUS
23-25 | Cokparenue 3 | OOBIKHOBEHHBIX apo0eii. [IpeoOpa3oBrIBaTH
apo0ei. OOBbIKHOBeHHbIE J1poOu. CpaBHUBATh U YNOPAJOYUBAThH
26-28 | IlpuBencuue npobdeit 3 UX. BEIOIHATE CII0KEHUE U BHIYMTAHHE OOBIKHOBEHHBIX
K 001memMy npoOell W cMellaHHbIX 4Yuces. ['paMmaTHyecKu BEpHO
3HAMEHATEIIO. YUTATh 3aIuCH HEPaBEHCTB, coJiepKaIIIX
29-34 | CpaBHeHue. 6 | OOBIKHOBEHHbIE, CYyMMbl U pa3HOCTU OOBIKHOBEHHBIX
CrnoxxeHue u npoOeit. PemaTh TeKCTOBBIE 3a7auu apu(PMETHUECKUM U
BLIYUTAHUE APOOE ¢ crocobamMy. AHaIU3UpOBaTb U OCMBICIMBATh TEKCT
pasHBIMHU 3amaun, nepeopMyaupoBaTh  yCIOBUE, HW3BICKATh
3HAMEHATEISIMH. HE00X0AUMYI0 UH(POPMALIMIO, MOJEIUPOBATh YCIOBHE C
35 KOHmpO_]leaﬂ 1 IIOMOIIIBKO CXCM, PUCYHKOB, PCAJILHBIX MNPCIAMETOB;
paboma Ne2 CTPOUTh  JIOTUYECKYIO LEMOYKYy  PacCyXACHUM;
36-41 | CroxeHue u 6 | KpUTHYECKH OLICHUBATh TIOJTyYEeHHBIN OTBET,
BBIUUTAHUE OCYILLIECTBIISATh CaMO KOHTPOJIb, IPOBEPssl OTBET Ha
CMEIIAHHbBIX YHCEL. COOTBETCTBHE YCIOBHIO. BBIMOIHATH IPUKUAIKY U OLEHKY
42 | Konmponvhas 1 | B xozme BbluMciaeHUH. BbinonHaTe nepebop Bcex
paboma Ne3 BO3MOJKHBIX BapUaHTOB JUIA Tepecuéra OOBEKTOB WU
KOMOMHAIMM, BBIAEIATh KOMOHMHALMM, OTBEYAIOIUE
3aJJaHHBIM YCIOBHSAM. BBIUUCIAT pakTOpHaibl.
YMHOKeHHe U 1esieHrne 00bIKHOBEHHBIX Apo0eii-324
43-46 | YmHOXeHue npobeid. | 4 | @opmynupoBaTh MpaBWia YMHOXKEHUS W JICJICHUSA
47 | Utorosslii ypok 1 1 | OObIKHOBEHHBIX JpoOeil. BBINONHATE yMHOXEHUE U
YETBEPTH. JeNieHre OOBIKHOBEHHBIX JpOOE W CMEMIaHHBIX YHCell.
48-51 | Haxoxnenue npobu 4 | HaxomuTe napoOb OT 4YMCIa M 4YHCIO TIO €ro JApoou.
OT YHCIIA. I'pammaTryeckn BEpHO 4YMTATh 3alUCH INPOU3BENCHHUM M
52-56 | [IpumeHenue 5 | 4aCTHBIX OOBIKHOBEHHBIX JpoOeil. Pemarb TekcTOBbIE
pacrpeaciImTeIIbHOT 3aga4un apI/I(i)MeTI/I‘IGCKI/IM cIrocooom. HpOBOILI/ITL
0 CBOIiCTBA HECJIO)KHBbIE HCCJIEIOBaHMS, CBSI3aHHBIE CO CBOMCTBaMHU
YMHOKEHHUS. JIpOOHBIX YHCEIl, OTUPASsCh HA YHCIOBBIC SKCIIEPUMEHTHI (B
57 | KonmponvHas 1 |ToM  uyHMcme € WCHOJb30BaHMEM  KalbKYIATOpA,
paboma Nod KoMmbloTepa). McciemoBarh W ONMUCHIBATH CBOWCTBA
58-59 | B3anMHO 0GpaTHbIe 2 | mupamMMJ, MPHU3M, UCIIONIB3YS SKCIEPUMEHT, HaOIIo/IeHue,
qHca. H3MEpeHue, MOJICIIMPOBaHHE. Hcnonp3oBath
60-64 | Nenenue. 5 | KOMIBIOTEpHOE MOJEIUPOBAHME M OKCIIEPUMEHT s
65 | Konmponvhas 1 | ¥3yd4eHHs CBOWCTB OTHX O00BEKTOB. MonenupoBaTh
paboma Ne5 NUPaMUbI, TPU3MBI, HCIOJNB3Yys OyMmary, IUIaCTHIINH,
66-70 | HaxosKaeHue 9rcia 5 | IPOBOJOKY H JIp. H3TOTaBIMBATH MPOCTPAHCTBEHHBIE
110 €ro APodH. ¢urypel u3  pa3BEPTOK; pacHo3HaBaThb  Pa3BEPTKH
71-73 | IpoGHbie 3 | IMpamMu/pl, IPU3MBI (B YaCTHOCTH, Ky0a, IIPSMOYTOJIBHOTO
BEIPAKEHIIS. napajnenenunena).  Pacmo3HaBaTh — Ha  yepTexkax,
74 | Konmponvnas 1 | PUCYHKax, B OKDYXAlOIIEM MHpPE IHPAMULBI, [PU3MBL.
paGoma Ne6 [IpuBoAMTHE TPUMEpPHI AHAIOTOB JTHUX TEOMETPUYECKHX
(Guryp B OKpyKaromeM MHpe.
OTtHoweHus 1 nponopunu-194
75-79 | OTHOUICHUS. 5 | BepHo uCnonb30BaTh B peUd TEPMUHBIL: OMHOWEHUEe YUCE]L,
80-81 | Ilponoprum. 2 | omHOweHue GeruuuH, 63aUMHO OOpAMHbIE OMHOUIEHUS,
82 [ToBTOpEHME. 1 | nponopyus, OcHOBHOE CBOUCMBO GEPHOU NPONOPYUL,
Pemenue 3anau. npsAMO  NPONOPYUOHANbHBIE —  BEIUYUHDI, obpamno
O6o06menue NPONOPYUOHAIbHBIE — GEIUYUHBI,  MAcuimao, onuHa
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Marepuana 2

OKDYHCHOCIU, NA0WAO0L Kpyed, wiap u cgepa, ux yeHmp,

YETBEPTH. paouyc u ouamemp. VIconb30BaTh MOHATUS OMHOWEHUs
83-85 | IIpsimast u oOpatHas 3 | nponopyuu npu pemeHun 3anad. [IpuBoguTe npumepsl
PONOPIMOHATIEHBIE WCTIOJBb30BAHUSl OTHOIICHUI B mpakTuke. Mcmonb3oBaTh
3aBHCHMOCTH. MOHATHE Macuimad TPU PEUICHUH MPAKTUYECKUX 3a/ad.
86 Koumponvnas 1 BpunciaTe  JIMHY OKPYXXKHOCTH M IUIOLIAAL  Kpyra,
paboma Ne7 WCIIOJIb3YSl 3HAHUA O NPUONMKEHHBIX 3HAYCHHSX YHCEI.
87-88 | Macra6. 2 Pemate 3amaum Ha TPOLEHTHI U JpoOU COCTaBICHUEM
89-90 | JMHA OKPYKHOCTH 2 | mpomopuuu (B TOM YHUCIE 33/1a4d U3 PealibHOM MPaKTHUKH,
¥ TLJIONTA Tb KPYTa. UCTOJB3Ys IPU HEOOXOIMMOCTH KaIIbKYJISATOP).
91-92 | lap. 2
93 | KommponvHas 1
paboma No§
IloJiokuTEILHBIE H OTPUIIATEIbHBIE YHCIa-134
94-96 | KoopauHaTel Ha 3 | BepHo ucnonp30BaTh B peYH TEPMHUHBL: KOOPOUHAMHASA
MIPSIMOM. npamas, KooOpouHama mouku Ha NPAMOU, NOI0HCUMETbHOE
97-98 | IIpoTHBONOIOKHEIE 2 | uucno, ompuyamenvroe YuUCI0, NPOMUBONOTIONCHbIE YUCTA,
qrcra. yenoe uyucno, Mmooynvb uucia. lIpuBOAUTH TPUMEPHI
99- | Mopyib uncna. 2 | MCIIOJIb30BAaHUS B OKPYXKAIOIIEM MUPE TOJOKUTEIBHBIX U
100 OTpUIIATENIbHBIX ~ uucen  (TemmepaTypa,  BBIMTPBILI-
101- | CpaBHeHHE YHCeT. 3 MIPOUTPHIIIL, BBIIIE-HIKE YPOBHS MOPS U T.II.), H300pakaTh
103 TOYKAMH KOOPJIMHATHOW TMPSIMOW TMOJIOKUTEIbHBIE U
104- | UsmeHeHHe 2 | OTpHULATeNbHBIE palMOHAJIBHBIC YHCa. XapaKTepu30BaTh
105 | BenuuuH. MHOKECTBO LeNbIX unces. CpaBHUBATH MOJIOKUTEIbHBIC U
106 | Konmponvras 1 | orpunarensHple umcna. ['pamMmaThdecku BEpPHO YHTATh
paboma Ne9 3aMHMCHU BBIPAKEHUU, COJEPIKAIIUX TOJOXKHUTEIbHbIE U
OTpHIIATeNIbHBIE  4YHCia.  MoOAennpoBaTh  IMIHHJPHI,
KOHYCBI, UCIIONIb3Yys OyMmary, MiacTHIWH, POBOJIOKY U JIp.
W3roraBnmuBaTe MpOCTPAaHCTBEHHBIE (DUTYPHI U3 PA3BEPTOK;
pacrno3HaBaTh pa3BEPTKHU WIHHIPA, KOHYyca.
Pacnio3HaBaTh Ha dYepTekax, PUCYHKax, B OKpPY)KaloIeM
MUpEe HUWIHHIPBI, KOHYCHI. [IpUBOINUTE MpUMEpPHI aHAJIOTOB
THX TEOMETPUYECKHX (UTYp B OKpYXKAIOMIEM MHpe.
COOTHOCUTH  TPOCTPAHCTBEHHbIE  GUTYPHI €  HX
MPOEKITUSIMH Ha TIOCKOCTH.
ChoxeHue U BLIYHTAHHE MOJIOKUTETbHBIX H OTPHLATEIbHBIX yncea-119
107- | CioxeHune 9ucer ¢ 2 | ®opMynupoBaTh MpaBUiia CIOKEHUS U  BBIUUTAHUS
108 | momoribio MOJIOKUTETIFHBIX W OTPULIATENbHBIX YHCET. BBHIMOTHATH
KOOPJAMHATHOMN CIIO’)KEHUE " BBIUATAHUE MTOJIOKATETHHBIX u
TIPSIMOH. OTpUIATENBHBIX YHCEN. [ paMMaTUYecKu BEpPHO YHUTATh
109- | Crnoxenwue 2 | 3ammMcH CyMM M Pa3HOCTEH, COICPIKAIIUX TOJOKUTEITbHBIC
110 | oTpumnaTENBHBIX U OTpUllaTeNbHBIE 4YHchla. YuTaTh U 3alUCHIBATH
qHCe. OyKBEHHBIC  BBIPDAKEHHS,  COCTAaBIISATh  OyKBEHHBIC
111- | Crnoxenue 4ncen ¢ 3 BBIP@KEHHS IO YCIOBHUSAM 3a/1a4. BBIUHCIATE YUCIOBOE
113 | pa3HBIMH 3HAKAMH. 3HaueHHe OYKBEHHOIO0 BBIPAXKEHHUS MpPHU  3aJaHHBIX
114- | BeluuTaHue. 3 | 3HaueHusix OykB. CoOCTaBISATH YpaBHEHHS IO YCIOBHSIM
116 3amad. Pemarte mnpocreiiime ypaBHEHMSI Ha OCHOBE
117 | KonmponvHas 1 | 3aBUCHMOCTEH MEXIy KOMIOHEHTaMHU apuPMETHIECKHX
paboma Nel() JnercTBuid. HaxoauTe MIMHY OTpe3ka Ha KOOPJIWHATHOM

IPsIMOM, 3Has KOOPAMHATBI 3TOr0 OTpe3ka. PacrosHaBarh
Ha YEepTeKaX, PACYHKAX, B OKPYKAIOIEM MHUPE NPU3MBI,
LMJIUHAPLL, [HPaMUIBL, KOHyCbl. Pemars 3amaum
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\ apruMETHUIECKUMH CTIOCOO0aMHU.

YMHO:KeHME U eJIeHHE MOJI0KUTEIbHBIX H OTPHIATCJIbHBIX qucea-124

118- | YMmHOX)eHue. 3 | ®opmynupoBaTh IpaBUJAa YMHOXXEHUS U JI€JICHUS
120 MOJIOKUTEIBHBIX M OTPUIIATENIbHBIX YHuCeN. BBIMONHATH
121- | Jlenenue. 3 | YMHOXEHUE U JCIICHHUE MOJ0XKUTEIbHBIX U OTPULATEIbHBIX
123 yycen. BbluMCIATE 4YMCIOBOE  3HAU€HHE JAPOOHOTO
124- | PanmoHalibHbBIE 2 | BelpaxeHusa. ['paMMarvyecku BEpPHO YHUTaTh 3aIlUCH
125 | 4gucna. IIPOU3BEACHNUN U YACTHBIX, COAEPXKALIUX IOJOKUTEIbHbBIE
126 | Koumpoavnas 1 | ¥ oTpuLaTeNnbHbIE 4YHcia. XapaKTEpPU30BaTh MHOXKECTBO
paboma Nel | panMoHaNbHBIX YHced. YuTaTh W 3amMChiBaTh OyKBEHHBIE
127- | CoiicTBa neiicTBHIA 3 | BBIp@XEHHUS, COCTaBIATh OYKBEHHbIE BBIPDAKEHUS 10
129 C pallMOHAJILHBIMU yCIOBHAM  3a1ad4. Beraucnare  49uclIoBOE  3HAUCHHUE
YHCIIaMU. OYKBEHHOT'O BBbIpaXXCHHS MPHU 33/JaHHBIX 3HAYCHHUSIX OYKB.
@opMmynupoBaTh W 3alUCBIBaTH C TOMOUIbIO OYKB
CBOMCTBA JCHCTBUH C  palUMOHAIbHBIMM  YHCIIAMH,
NPUMEHATh  UX  JUIsI  NpeoOpa3oBaHUs  YUCIOBBIX
BbIpakeHHil. COCTaBIIATh ypaBHEHUS MO YCIOBUSAM 3a]ad.
Pemate npocrelimue ypaBHEHHsI HA OCHOBE 3aBUCUMOCTEN
MEXAYy KOMIIOHEHTaMH apu(PMETHUECKUX JIeHCTBUIL.
Pemarp  TekcToBBIE  3ajaud  ApUPMETHUECKUM U
cnocobamu. Pemiate normyeckue 3aiadd € TMOMOIIBIO
rpados.
Pemienue ypaBHenmii-154
130- | PackpsiTHe CKOOOK. 2 | BepHo ucmonbp30BaTh B pEeYM TEPMHHEBL: Kodgghuyuenm,
131 packpeimue CKoOOK, NO00OHble clazaembvle, NpuseodeHue
132- | Ypok moBTOpEeHUs U 2 | n000OHbIX clazaemblX, KOpeHb YPAGHEHUs, JUHelHoe
133 | 06o0mienus no ypaenenue. I'paMMaTHYeCKH BEPHO YUTaTh 3allUCH
Marepuainy 3 ypaBHeHUH. PackpbIBaTh CKOOKH, yNpoOIIaTh BBIPAKEHUS,
YETBEPTH. BBIYUCTATH KOO (UIIMEHT BbIpaxeHus. Pemars ypaBHeHHS
134- | Koaddpumment 2 | YMHOXECHHEM WM JICJIEHUEM 00X 4acTeil Ha OAHO U TO
135 K€, HEpaBHOE HYJIIO YMCJIO ITyTEM IIEPEHOCA CJIaraeMoro us3
136- [Togo6HbIE 3 OJIHOM 4YacTW ypaBHEHHUS B Jpyryro. Pematb TEKCTOBBbIE
138 | cmaraembie. 3a/laud  C TOMOUIBI0 ypaBHEHUU. PemaTrb TEKCTOBBIE
139 | KonmponvHas 1 |3agaun  apupmermueckumu crocodamu. [IpuBoauTh
paboma Nel2 MpUMepbl KOHEUHBIX U OECKOHEUHBIX MHOXeCTB. PemiaTh
140- | Pemrenme 4 | Jormyeckue 3a7a4yu C MOMOIIbI0 rpadoB.
143 | ypaBHEeHHIA.
144 | Konmponvuas 1
paboma Nel 3
Koopaunatsl Ha mi1ockocTu-134
145- | [lepnenauKyIsIpHBIC 2 | BepHo HCTIONB30BaTh B PEUN TEPMUHBI: NEPNEHOUKYIAPHbIE
146 | npsimble. npsamele,  napaiieibHvle  npAMble,  KOOPOUHAMHASA
147- | IlapannenbHble 2 | nrockocms, ocb abcyucc, ocb OpounHam, CmMoNOYamast
148 | npsimble. ouazpamma, epagpux.
149- | KoopnuHaTHas 3 OOBACHATS, Kakue TpsIMBbIE Ha3bIBaIOTCS
151 | mI0CKOCTS. NEPIEHINKYJSIPHBIMA M Kakhe — IapajlelIbHbIMU,
152- | CtonbuaTsie 2 dhopmynupoBaTh 150, CBOIICTBA. Ctpoutsb
153 | guarpamMmel. MEePIEHUKYISIPHBIE U TapalJIeIbHbIE MPSIMbIE C TOMOILBIO
154- | I'paduxkm. 3 YEPTEKHBIX HHCTPYMEHTOB. CTpPOUTh HAa KOOPIWHATHOMN
156 IJIOCKOCTH TOYKHU M (UTYPHI TIO 3aJaHHBIM KOOpJHMHATAM,
157 | Konmponvnas 1 | ompenensTh KoOpaMHATBl ToYek. Yurtarte rpaduku
paboma Nel4 MPOCTEUIIINX 3aBUCUMOCTEN. Pelarb TEKCTOBBIE 3aadyu
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apupMeTHYeCKUMH  criocobamMu.  AHaIM3UpOBaTh |
OCMBICIIUBATh ~ TEKCT  3adadd, mnepedopMyIupoBaTh
yCIOBUE,  M3BJEKaTh  HEOOXOAUMYyI0  HH(}OpMaluio,
MOJIETMPOBATh YCJIOBHE C IIOMOIIbIO CXEM, PHUCYHKOB,
peanbHBIX MPEIMETOB; CTPOUTH JIOTMYECKYIO LIETIOYKY
pacCyXIEHHI; KPUTUYECKH OLICHUBATH  IOJYyYECHHBIN
OTBET, OCYLIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIsl OTBET Ha

COOTBETCTBHE.
JJIeMeHTbI TEOPHMH MHOKECTBA U MATEMATHYECKOM JIOTHUKM - S 4
158- | DnemeHTH TeopUn OnepupoBath Ha  0a30BOM  YpOBHE  TMOHSTHUSMHU:
162 | mHOXeCTBa U MHOKECTBO,  DJIEMEHT  MHOXKECTBA, IOJMHOXECTBO,
MaTeMaTUYeCcKon MPUHAJICKHOCTh. 3aJ]aBaTh MHOECTBA MEPEUNCICHUEM
JIOTUKH ux osneMmeHToB. Haxomuth mnepeceueHue, oObeAMHEHHUE,

IHOAMHOXKECTBO B HpOCTGfIHlHX CUTYyallHIX.

IloBTOpEeHue-8

163- | Utorosoe 7
169 | noBTOpeHue Kypca

170 | Umocosas konmpoas-| 1
Has paboma Nel5

171-175 PesepB-Su

Onucanue yueOHO-MeTOAMYECKOr0 M MAaTEPHAJBHO-TEXHMYECKOro odecredeHus
o0pa3oBaTeIbHOIO Mpouecca

OcHnaienue nporecca 00ydeHus MaTeMaTHKe o0ecrieunBaeTcss OMOIHOTESYHBIM (DOHIOM,
NeYaTHBIMK  nocoOusMu  (Tabnuibl), a Takke HH(POPMAIMOHHO-KOMMYHUKATUBHBIMU
cpeacTBaMu (MyJNbTUMEIUITHBIE OOydYarolye MpOrpaMMbl AJNEKTPOHHBIE Yy4eOHbIE W3JaHMHs),
DKPaHHO-3BYKOBBIMH  TOCOOMSAMH, TEXHUYECKUMHU  CPEICTBAaMU  OOyueHHus, y4eOHO-
NPaKTUYECKUM U Y4eOHO-1a00paTOpHBIM 000PYJOBAHUEM.

YMK H. §1 Bunenkuna u ap. «Marematuka, 5», «Marematuka, 6»

YMK obyvaromuxcsi:
-Maremaruka: 5 k. / H. fl. Bunenkun, B. H. Koxos, A. C. Yecnokos, C. u. [lIBapuidypa. - M.:
Muemo3suna, 2020.
-Yecnorog A. C. Jlunaktudeckue Marepuaisl o Mmarematuke st S kinacca / A. C. YecHokos, K.
N. Hemkos. - M., 2015 u nocnen. nu3ganus.
- Maremaruka: 6 xi. / H. 5. Bunenkun, B. 1. XKoxos, A. C. Yecnokos, C. U. [lIBapudypa. - M.:
Mmuemo3suna, 2012.
-Yecnorog A. C. Jlunaktudaeckue Matepuaibl o Mmatematuke Juist 6 kinacca / A. C. YecHokos, K.
H. Hemkos. - M., 2015 u nocien. u3aanus.
YMK yuurens:
- Koxoe B. . Marematuka: KOHTpoJbHbIE paboThl: 5 k1. /B. 1. XKoxos, JI. b. Kpaiinesa. - M.:
Mmuemosuna, 2019.
-Koxoe B. M. Matematndeckue qukTanThl: 5 k. /B. W. XKoxos.. - M.: Maemo3una,2015.
-’Koxoe B. 1. Marematnueckuii TpeHaxeEp: 5 k. /B. U. XKoxos. - M.: Maemo3una, 2015.
-Y4yeOHoe uHTepakTHBHOE mocobue k yueOHuky H. 5. Bunenxuna, B. M. XKoxoma, A. C.
Yecnokona, C. U. llIBapidypaa «Maremaruka. 5 kimace». - M.: Muemosuna, 2008.
-)Koxoe B. 1. Ilporpamma. [InanupoBanue yueGHoro matepuana. Marematuka. 5-6 xi. / B. 1.
Koxos. - M.: Muemo3suna, 2010.
-)Koxos B. U. TlpenionaBanue MaTeMaTuku B 5-6 Kilaccax: METOAMYECKOe OcoOue JUIst yuuTens /
B. u. XKoxog. — M, 2010.
-)Koxoe B. U. Maremaruka. Kontponbnbie pabdotsl: 6 ki. /B.W. XKoxos, JI. b. KpaiineBa. - M.:
Mmuemo3suna, 2019.
-)Koxoe B. 1. MatemaTuueckue TUKTaHTHL: 6 k1. /B.1. J)Koxos. - M.: Muemo3una, 2015.
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-)Koxoe B. 1. Matematnueckuii TpeHaxep: 6 k. /B.U.. )Koxos. - M.: Muemo3una, 2015.
-YueOHoe nHTepakTuBHOE Tocobue k yueOnuky H. f. Bunenkuna, B. u. )Koxoga, A. C.
Yecnokoga, C. U. lIBapudypaa «MaremaTuka. 6 kiacc». - M.: Muemo3suna, 2008.

- [Tortosa JL.II. TToypounsie pa3paboTku 1o matemaTtuke: 5 kiacc. M.: BAKO, 2011.
NuTtepHeT-pecypcesl:

1. ®@enepanbHbli  TOCYJAapCTBEHHBI  oOpa3oBaTenbHbIM  craHmapTr  (oduIMaTbHBIN
caiir) http://standart.edu.ru/

2. ®I'OC (ocHoBHOE 0OIIee 0Opa3zoBanue) http://standart.edu.ru/catalog.aspx?Catalogld=2587

3. [Tpumepnas OCHOBHAas oOpa3oBaTenbHast nporpaMmma 00pa3oBaTeNHLHOTO
yupexxaenus http://standart.edu.ru/catalog.aspx?Catalogld=6400
4. [IpumepHbIe IIPOrpaMMBbI o y4eOHBIM peameram

(MaTemaruka) http://standart.edu.ru/catalog.aspx?Catalogld=2629

5. I'moccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

6. 3axkon P® «O06 obpazoBanumn» http://standart.edu.ru/catalog.aspx?Catalogld=2666

7. KoHueniusi yXOBHO-HPaBCTBEHHOTO pPAa3BUTUS M BOCIIUTAHUS JIMYHOCTH TPaKIaHUHA
Poccunhttp://standart.edu.ru/catalog.aspx?Catalogld=985

8.Konnemnmus (dhyHIIaMEHTAIEHOTO sapa coJiepKaHus o01ero
obpasoBanus http://standart.edu.ru/catalog.aspx?Catalogld=2619

9. Buzeonekiuu pa3paboryrkoB cTangaptos http://standart.edu.ru/catalog.aspx?Catalogld=3729
10. Caiit uznarennsckoro nenrpa «Benrtana-I'pad» http://www.vgf.ru/

11. Cucrema y4eOHMKOB «AJTOpUTM ycrnexa». IIpumepHas OCHOBHas 0Opa3oBaTe/ibHAsI
nporpamma obpa3zoBatenbHOro yupexaenus http://www.vgf.ru/tabid/205/Default.aspx

12. Ilporpamma mno Maremaruke (5-9 «kmacc). MW3parensckuit  neHTtp «Benrtana-
I'pad» http://www.vgf.ru/tabid/210/Default.aspx

13. ®enepanbhblii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru

14. Poccuiickuii 001eo6pa3oBaTeIbHbIN TOPTAI http://www.school.edu.ru
15. ®enpepanbhbiii  mopTan  «MHPOPMAIMOHHO-KOMMYHHUKAIMOHHBIC ~ TEXHOJOTHH B
obpaszoBanum»http://www.ict.edu.ru

16. denepanbusblii moptan «HempepbiBHas HOATOTOBKA MpenoaaBarenei»http://www.neo.edu.ru
17. BcepoccHiicknuii HHTEPHET-TIEACOBET http://pedsovet.org

18. O6pa3oBarenbHBIE peCypchl HHTepHETa (MaTeMaTrKka) http://www.alleng.ru/edu/math.htm

19. Meroaunueckas ciyx0a u3narenbctBa «burom» http://metodist.lbz.ru/

20.Caiir «90P». denepanbHbII HEHTP U POBBIX 00pa3oBaTeNbHBIX
pecypcoB www.fcior.edu.ru

22. Enqunast KojuteKnus HudgpoBbix 00pa3oBarelibHbIX pecypcoB Www.school-collection.edu.ru
23. Tloptan «OTKpHITHII Kinace» http://www.openclass.ru/

24. TIpeseHTanuu 1o BceM npeameram http://powerpoint.net.ru/

25. Caiit yunrens marematuku E.M.CaBuenkohttp://powerpoint.net.ru/
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http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHys9EfvFresXKf1vqEmDLk1ORwMA
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D2587&sa=D&sntz=1&usg=AFQjCNFij3ymr2ymgQW_1kLqrirWynVrNQ
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D6400&sa=D&sntz=1&usg=AFQjCNEZ4-4KG4QoMVm1s6KEt9bPIZ2IBw
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D2629&sa=D&sntz=1&usg=AFQjCNElN68I61AQajuKOfQEXyZuv6iG7Q
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D230&sa=D&sntz=1&usg=AFQjCNFcgb70QXs9KW0y2bgd7TZcCX5dTA
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D2666&sa=D&sntz=1&usg=AFQjCNHDHHuh9PubxuJA8gtZ1rQ79D3q2g
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D985&sa=D&sntz=1&usg=AFQjCNEHS7b9pxYQ_ajHDVzu-a7g-9pD_A
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D2619&sa=D&sntz=1&usg=AFQjCNG0kQWCnJjZyp0o01XnBElQfYASPg
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2Fcatalog.aspx%3FCatalogId%3D3729&sa=D&sntz=1&usg=AFQjCNFK8rueFTAHW4p5z_wIYopgs0ZeRA
http://www.google.com/url?q=http%3A%2F%2Fwww.vgf.ru%2F&sa=D&sntz=1&usg=AFQjCNEEpMKmQKJrHTplNDbO5OmSbtW2UA
http://www.google.com/url?q=http%3A%2F%2Fwww.vgf.ru%2Ftabid%2F205%2FDefault.aspx&sa=D&sntz=1&usg=AFQjCNGEBHSTRZ3s5MshnCg8YEd9Ry0oRQ
http://www.google.com/url?q=http%3A%2F%2Fwww.vgf.ru%2Ftabid%2F210%2FDefault.aspx&sa=D&sntz=1&usg=AFQjCNF3IUP_KYLrxjzs6NqaKzHhlAQatg
http://www.google.com/url?q=http%3A%2F%2Fwww.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNH3NMJSpm-aMSjB4pFPH4GNv8wDxw
http://www.google.com/url?q=http%3A%2F%2Fwww.school.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNE-gyL7-l_7C7cixtEG30b4Jp_3Ag
http://www.google.com/url?q=http%3A%2F%2Fwww.ict.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNEo-t4Uzy8y3rNk09JG6lrvdeWVkQ
http://www.google.com/url?q=http%3A%2F%2Fwww.neo.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF_qYgx1FK8U4sTY6NAjOeYjZqynQ
http://www.google.com/url?q=http%3A%2F%2Fpedsovet.org%2F&sa=D&sntz=1&usg=AFQjCNFpGqhEObL91DSpe0ltnr0cHlS3IQ
http://www.google.com/url?q=http%3A%2F%2Fwww.alleng.ru%2Fedu%2Fmath.htm&sa=D&sntz=1&usg=AFQjCNG4c0kp7beQSRn1yyQrLGid5bjLrg
http://www.google.com/url?q=http%3A%2F%2Fmetodist.lbz.ru%2F&sa=D&sntz=1&usg=AFQjCNGQjfG1tJa74lewofbg7mxgcKj9MQ
http://www.google.com/url?q=http%3A%2F%2Fwww.fcior.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHhotUnOq2ewBYJ_Ag35D3Ycq-bQQ
http://www.google.com/url?q=http%3A%2F%2Fwww.school-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGKq0zJ6ckotoPRRkcZvdQ4_tOH4w
http://www.google.com/url?q=http%3A%2F%2Fwww.openclass.ru%2F&sa=D&sntz=1&usg=AFQjCNFPzypzntXk6cOL6dMRysvudQbGUg
http://www.google.com/url?q=http%3A%2F%2Fpowerpoint.net.ru%2F&sa=D&sntz=1&usg=AFQjCNF3vfg6wyK0fEts30AgJDxNRoixeA
http://www.google.com/url?q=http%3A%2F%2Fpowerpoint.net.ru%2F&sa=D&sntz=1&usg=AFQjCNF3vfg6wyK0fEts30AgJDxNRoixeA

Doun
OLICHOYHBIX CPEJICTB
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MacnopT ¢oHIa OLIEHOYHBIX CPEACTB

5 Kiace

Tembl KonunuecTBo yacos
HarypanbHble uncia 1 mKaibl 15
KonTponbnas pabota Nel
CrnosxeHue ¥ BBIYUTaHUE HATYPaJIbHBIX YHCEll 21
KoHnTtposbHas padota No2, 3
YMHOXKEHUE U JCIICHUE HaTYPAJIbHBIX YHCEIl 27
Konrtponbnas padora Ned, 5
[Tnomaau u 00BEMBI 12
KoHnTtposbHas padota Ne6
OOBIKHOBEHHBIE APOOH 23
KonTponbnas padota Ne7, 8
Hecstruunbie qpoou. CliokeHNEe U BBIYUTAHHUE JECATHIHBIX 13
npobeit
KonTponbnas pabota Ne 9
YMHOXEHUE U JACIICHUE IECATUYHBIX Tpo0ei 26
Kontposbnas pabota Ne 10, 11
WMHCTpyMEHTBI JUIsl BBIYUCICHUN U U3MEPEHUN 17
KonTponbnas padota Ne 12,13
[ToBTOpEeHME 16
BepositHocTs. KomOuHaTOpHKa. 5
Koutposnbnas pabota Nel4

6 Kiacc

Tewmbl KommnuaectBo yacos
JlenuMocTh uncen 20
Kontposnbnas pabota Nel
CrnosxeHue ¥ BBIYUTaHUE APOOEH ¢ pasHbIMU 22
3HaMEHaTeIsIMHU
KonrtponbHas pabora Ne 2,3
YMHOKEHUE U JIeJIeHHe OOBIKHOBEHHBIX JApo0eit 32
KonTponbnas padota Ne 4,5,6
OTHoOMmEeHUS 19
Konrponsnas padora Ne 7,8
[TonoxxutenbHBIC U OTPULIATETHHBIC YHCITA 13
Konrponsnas padora Ne 9
Cl10’keHHE ¥ BBIYUTAHUE MOJIOKUTEIbHBIX U 11
OTPHUIATEITLHBIX YHCET
KonTponbhas padota NelO
YMHOKEHUE U IeJICHHE MTOJIOKUTETBHBIX B OTPUIIATEIbHBIX 12
qrcen
KonTtponbnas padota No 11
Pemenue ypaBHeHMI 15
KoHnTtposbhas padota Ne 12,13
KoopauHatel Ha MI0CKOCTH 13
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KonrponsHas pabora Ne 14
[ToBTropenwue. Pemenue 3anau 13
Peseps )
KoHnTtposbHas padota No 15

HopMbI 011eHKH 3HAHMI, YMEHHI H HABLIKOB 00YYAIOIIMXCS 10 MATEMATHKE

OuneHka NUCbMEHHbIX KOHTPOJBHBIX PA00T 00y4aloUuXcs 0 MaTeMaTUKe

OTBeT OLICHUBAECTCSI OTMETKOM «5», €CIIN:

* paboTa BBINOJIHEHA TTOJTHOCTHIO;

* B IOTHYECKUX PACCYKJICHUSAX M 0OOCHOBAHHH PEIICHUS HET MPOOEIOB U OMNOOK;

*B pCIICHUU HET MaTeMaTUYeCKUX OIIMOOK (BO3MOXKHAa OJHA HETOYHOCTb, OIMCKa,
KOTOpasi He SIBJISICTCS CIICICTBUEM HE3HAHUS WJIM HETIOHUMaHUs y4eOHOTO MaTepurana).

OtmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIy4asK:

* paboTa BBITOJIHEHA TIOJHOCTHI0, HO 0OOCHOBAHMSI IIATOB PEIICHUS HEIOCTATOYHBI (eCiH
yMeHHE 000CHOBBIBATH PACCYXKIICHUS HE SBJISUIOCH CIIEUAIbHBIM O0BEKTOM MPOBEPKH);

* IONYIIEHB OJHA OIIMOKa WJIM €CTh JBa — TpU HEA0uYETa B BBIKJIAJKaX, PHUCYHKax,
yepTerkax uiu rpadukax (ecam STH BHUIBI padOT HE SBISUINCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN).

OtmeTtka «3» CTaBUTCS, €CIIU:

* TOMyIIeHO OoJiee OJHOW OmMMOKK WM Ooyiee JABYX — TpPeX HEJOYETOB B BBIKJIAJKAX,
yepTerkax WM Trpadukax, HO oOyyarommiics oOnanaeT o00s3aTeNbHBIMH YMEHHUSIMH TI0
IIPOBEPSIEMON TEME.

Ot1MmeTKa «2» CTaBUTCS, €CIIU:

* IOMYIICHBI CYNICCTBCHHBIC OIIMOKH, IOKa3aBIIME, YTO OOydYaroluiics He o0iamaer
00s13aTeNbHBIMA YMEHHSIMH 10 JAHHOH TeMe B MOJIHOM Mepe.

YuyuTenbr MOXET TOBBICUTh OTMETKY 3a OPHUTMHAJIBHBIA OTBET Ha BOINPOC WIH
OPUTMHAJILHOE pEIIEHUE 3a/lauyd, KOTOpPbIE CBUIETEIBCTBYIOT O BBICOKOM MaT€MaTHYECKOM
Pa3BUTHHU OOYYaIOIIErocs; 3a pelieHrue 00Jiee CIOXKHOM 3a/ladyd WM OTBET Ha 00Jiee CIIOKHBIM
BOMPOC, MPeAIoKeHHbIe 00yUaroleMycs JIOMOJIHUTEIHHO TOCTE BBHIMTOIHEHUS UM KaKUX-THOO
JIPYIuX 3aJaHUM.

OueHka yCTHBIX OTBETOB 00y4alOIIMXCH M0 MaTeMaTHKe

OTBeT OlLIeHNBAETCs OTMETKOMN «5», €ClI YYEHUK:

* IOJIHO PacKphUI COJEpKaHHe MaTepuaia B 00beMe, MPeayCMOTPEHHOM IMPOTpaMMON H
y4eOHUKOM;

* U3JI0KWJI MaTepuall TPaMOTHBIM  SA3BIKOM, TOYHO MCHOJIb3yd MAaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY, B ONPEIETICHHON JIOTUYECKON MOCIIeI0BATEILHOCTH;

* IPaBUJIHHO BBITIOJIHIII PUCYHKH, YUEPTEKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;

* IOKa3ajJl YMEHHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MIPUMEPAMH, IPUMEHSTH €€ B
HOBOM CUTYallUU MPHU BHIOJHEHUH MTPAKTUUECKOTO 3a1aHUs;

* MPOJACMOHCTPUPOBAT 3HAHUE TEOPHH paHee M3YYCHHBIX COIMYTCTBYIOIIMX TEM,
c(OPMUPOBAHHOCTh U YCTONYMBOCTH UCTIOJIB3YEMBIX IPU OTBETE YMEHUI U HABBIKOB;

* OTBEYAJ CAaMOCTOSTEIHHO, 0€3 HABOASIINUX BOIIPOCOB YUUTETIS;

* BO3MOXXHBI O/IHA — JIB€ HETOYHOCTU MPH OCBEILIEHHE BTOPOCTENEHHBIX BOIIPOCOB WUIIU B
BBIKJIQJIKaX, KOTOPbIE YYEHHUK JIETKO UCIIPABHUII ITOCTIE 3aMEUaHUsl YIUTEIIS.

OTBeT OlLIGHHWBAETCS OTMETKOW «4», €Clu yIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha
OIICHKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

*B M3JIOKCHUH JOMYIICHBl HeOOJbIIHe MpoOenbl, HE WCKA3UBIIEE MaTeMAaTHYECKOEe
COJIEp)KaHUE OTBETA;

* IONYIIEHBl OAMH — JIBa HEJOYEeTa IMPU OCBELIEHWH OCHOBHOI'O COJIEpKaHHUS OTBETA,
MCIIPaBJIEHHBIE MTOCIIE 3aMEYaHUs YUUTEs;

* IOMYIICHBI OMMOKAa WM OoJjiee JABYX HEIOYETOB TIPU OCBEIICHWU BTOPOCTEIICHHBIX
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BOTIPOCOB HMJTH B BBIKJIAJIKAX, JIETKO UCIPABICHHBIC TIOCTIC 3aMEYaHUs YUUTEISI.

OtmMeTka «3» CTaBUTCS B CIAEAYIOMIUX CIydasx:

* HETIOJIHO PACKPBITO COJACpkKaHKME MaTepuana (CoaepikaHue U3I0KeHO (pparMeHTapHoO, He
BCerja IMocieaoBaTeNbHO), HO MOKa3aHo 00llee MOHMMAaHKUE BOIPOCa U MPOJAEMOHCTPUPOBAHBI
YMEHHsI, JOCTATOYHBIC JJII YCBOSHUS MPOTrpaMMHOro MaTtepuana (omnpeaeneHsl «TpedboBaHusIMU
K MaTeMaTH4eCKOH MOJArOTOBKE yUYaIlIUXCs» B HACTOSIIEH IporpaMMe o MaTeMaTHKeE);

* UIMETIUCh 3aTPYJAHCHUS WM JOMYIICHBl OIMMOKKA B ONPEACICHUU MaTeMaTHYeCKOM
TEPMHUHOJIOTHH, YEpTeKaxX, BBIKJIAJKaX, HWCIPABICHHbIE TIOCJAE HECKOJBbKUX HAaBOJSAIINX
BOTIPOCOB YUHUTEJIS;

* YUCHUK HE CHpPABUJICS C MPUMEHEHHUEM TEOPUH B HOBOM CUTYyalluu IMpPH BBHINOJIHEHHUH
MPAKTUYECKOTO 3aJaHMsI, HO BBIMOJIHIII 33IaHUS 0053aTeILHOTO YPOBHS CIOKHOCTH TIO JaHHON
TeME;

*IPU JOCTATOYHOM 3HAHWHM TEOPETUYECKOTO MaTepualia BBISBICHA HEIOCTATOYHAS
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CICAYIOIMIUX CITydasK:

* HE PACKPBITO OCHOBHOE COZIepKaHHe y4eOHOro MaTepraa;

* 00HAPY)KEHO HE3HAHWE YYCHHUKOM OOJbIIel WM HanOoJjiee BaKHOH YacTH y4eOHOTO
MaTepuana;

* IOMYIICHB ONIMOKU B ONPEICICHUH MOHSITHH, TPU HUCIOJIh30BAHUU MaTEMaTHYCCKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BBIKJIAJKaX, KOTOPbIE HE UCIPABICHbI
MOCJIe HECKOJIBKUX HABOJISAIINX BOIPOCOB YUHUTEIIS.

[Ipu omeHKe 3HAHWH, YMEHHMI M HABBIKOB YYalIUXCS CJICAyeT YYHTHIBATH BCE ONIMOKHU
(rpyOble u HerpyObI€) U HEIOUETHI.

['pyObIMH CYMTAFOTCS OIITHMOKH:

0 HE3HAHUE OIpeACNICHUS OCHOBHBIX IMOHSATHI, 3aKOHOB, IpPaBWJI, OCHOBHBIX
MOJIOKEHUW TeOopWH, He3HaHue (HOpMyIr, OOIICTIPUHSATHIX CHUMBOJIOB O0O3HAYCHHWH BEIHYWH,
€IMHHUII UX U3MEPEHUS;

HE3HaHWE HAMMCHOBAHUH €IMHUIl U3MEPCHHUS;

HEYMEHHUE BBIJICJUTh B OTBETE II1aBHOE;

HEYMEHWE TPUMCHSTH 3HAHUS, AJITOPUTMBI JUTS PEIICHUS 33]1a4;

HEYMEHHUE JeNIaTh BBIBOJIbI U 000OIICHHUS;

HEYMEHHE YUTATh U CTPOUTH rPauKy;

HEYMEHHE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHHKAMU;
MoTepsi KOPHS WM COXPAHCHHE TOCTOPOHHETO KOPHS;

BBIUMCIUTENbHBIE OMUOKU, €CIIM OHH HE SBJISIOTCS OTIMCKOM;

JIOTUYECKHE OITHOKHU.

K HerpyObIm ommlkam caeayeT OTHECTH:

[ HETOYHOCTh (OPMYIMPOBOK, OMpENEICHUN, TOHATUM, TEOPUH, BBI3BAHHAS
HEMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OIPENEIsIeMOro TOHATHUS WIA 3aMEHOW OJIHOTO -
JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMH;

0 HETOYHOCTH TpauKa;

0 HEPAIMOHAIBHBI METOJ PEIICHUs 3a7add WA HEJIOCTAaTOYHO MPOAYMAHHBIH
IUIaH  OTBeTa  (HapylleHWe JIOTHMKH, I[IOJMEHAa  OTIENbHBIX  OCHOBHBIX  BOIIPOCOB
BTOPOCTETICHHBIMH );

OOooOoooood

O HepaloHAIbHBIE METO/1bI pabOTHI CO CIIPABOYHOM U APYroi JINTEpaTypOH;
0 HEyMEHHUE pelaTh 3a7a4u, BBIIOIHATD 3a/1aHUS B OOIIEM BH/IE.
Henoueramu siBistroTcst:

0 HEepalMOHAJIbHbIE PUEMBI BEIUUCICHUH U TPeoOpa3oBaHuii;

O HeOpe)KHOE BBINOJIHEHHE 3aIllUCe, yepTexeil, cxeM, rpauKoB.
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KonrtpomnbHbie paboThl
5 knace
Koumponvnan paboma Ne 1 no meme «0b603nauenue HamypaaibHulX YUucen»
Bapuanm | 1.3anmumuTe mudpamMu 9uCo:
A) TpucTa NATHAAUATH THICSY MIECTHCOT;
b) nBectu Tpu MIILTHAPAA COPOK CEMB;
B) 4 mn.23 THIC.150.
2.Haueprtute npsmyro MN u siya CD Tak, 4TOOBI IpsiMas ¥ JIy4 He MEePeCceKanCh.
3.A) 3anummte koopauHathl Touek A,F,K,O, oTMe4eHHBIX HAa KOOPAUHATHOM JIy4e.
b) HauepTtrre KoOpAMHATHBIN JIy4, EAMHAYHBINA OTPE30K KOTOPOTO PaBEeH JITUHE OAHOMN KIETKH TETPaIH.
OrmetsTe Ha HeMm Toukn B(8), D(11),P(1),R(16).
4.A) Bripasure B rpammax: 4 xr 350r; 1 kr 40r; 85 kr.
b) Bripasure B kunorpammax : 2 T 120 xr; 6 11 2 T; 5T 8 1.
5. CpaBuute: A) 2 657 209 u 2 654 879;
B) 96 785 u 354 211;
B) 1 888 888 u 999 999.
6. 3anuImuTe YeTHIPEX3HAYHOE YHCII0, KOTopoe Oounbine 9987 u okaHunBaetcs mugpoii 6.
Konumponvnuas paooma Ne 1 no meme «Ob603nauenue HamypaibHbIX Yucen)
Bapuanm 11
1.3anumuTe nudpaMu 9UCIIo:
A) IATBCOT MATHAECST THICSY ABALATH YETHIPE;
B) cTo copok MUILITHAPI0B TPUCTA TISITHICCAT;
B)7 mnn.34 TBIC.850.
2.Haueprute my4d RP 1 otpe3zok BE Tak, 4TOOBI Iyd HE epeceKkan OTPE30K.
3.A) 3anummre koopauHaTel Touek C,M,0,S, oTMeUeHHBIX Ha KOOPJIMHATHOM JIy4e
b) HauepTtrTe KOOpAMHATHBIN JTy4, €IMHAYHBIH OTPE30K KOTOPOTO paBEeH UIMHE OJHOW KIETKH TETPaIH.
OtmethTe Ha HeM Touku A(6), B(12),D(1),F(17).
4.A) Bripasure B rpammax: 5 kr 150r; 6 xr 10r; 45 kr.
b) Bripasure B kunorpammax : 1 1430 xr; 7 11 6 xr; 9T 1 11.
5. CpaBuure: A) 3 859407 u 3 859 601;
b) 216 316 u 85u796;
B) 999900 u 7 777 777.
6. 3anumuTe MATU3HAYHOE YMCII0, KoTopoe MeHblne 10 016 u okaHunBaeTcst udpoi 7.
Konmponvnaa paooma Ne 2 no meme «Cii03xeHHe M BBIYUTAHHE HATYPAJIbHBIX YHCEJD)
Bapuanm |
1.Brimonaure gencTBue:
7 632 547+48 399 645
48 665 247-9 958 296
2.B kpacHoit KOpoOKe CTONBKO UTPYIIEK, CKOJIBKO B OeJI0i 1 3eneHol BMecTe. B 3eneHoit kopoOke 45
Urpyiiek, 4ro Ha 18 Oosblie, yem B 0eoit. CKOJIbKO UTPYIIEK B TpeX KOpoOKax BMecTe?
3.Ha cxonpko uncno 48 234 Gounbiie yncna 42 459 u menbIne yucna 58 9547
4.Ilepumetp tpeyronparka MKP pasen 59. Cropona MK pasna 24 cMm, cropona KP Ha 6 cMm MeHbITIe
croponsl MK. Haiinure nimuny croponst MP.
5.BeinonHuTe crnoxeHue, BbIOUpast yA00HbIH NOPSIIOK BEIYUCICHHS.
354+867+646
182+371+218+429
6*.Ha npsmoit nuHuM mocaxensl 10 KyCTOB Tak, YTO PAaCCTOSHUE MEXKIY JIOOBIMH COCEIHUMHU
KycTaMH OJHO M To e. Halimure 3TO paccTosiHMe, €clu pacCTOSHME MEXIy KpallHUMH KycTaMu
coctapmuseT 90 am.
Konumponvnas paboma Ne 2 no meme «Cnosrcenue u ¢oiuumanue HAMypaibHuIX YUCenN»
Bapuanm 11
1.Beimmonaure gencTBue:
6 523 436+57 498 756
35 387 244-8 592 338
2 Kynunu mapukoByto pydky 3a 34 py0., anp00M Al pUCOBaHUs, KOTOPBIM AeIeBle pydyku Ha 16
py0., ¥ 3alUCHYIO KHID)KKY, KOTOpasl CTOUT CTOJIbKO, CKOJIBKO CTOAT albOOM M pydka BMecTe. CKOJIBKO
CTOHUT BCS MOKyNKa?
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3.Ha ckonbko gncio 26 012 menspme uncna 49 156 u 6onpme uyucma 17 3817

4.Ilepumetp tpeyronparka MKP pasen 59. Cropona MK pasna 24 cMm, cropona KP Ha 6 cMm MeHbITIE
croponsl MK. Haiinure niauny croponst MP.

5.BeinonHuTE CroxKeHue, BEIOUpast yA0OHbIH NOPSIIOK BEIYUCICHHS.

483+768+517

164+428+436+272

6*.Ha npsimoii otMeHsb! 30 TOUEK TaK, YTO PACCTOSIHUE MEKAY ABYMsI IFOOBIMU COCETHUMHU TOYKAMH 5
cM. KakoBo paccrostare Mex Ty KpaltHUME TOUYKaMu?

Koumponvnan paboma Ne 3 no meme «Hucnosvie u OyKeeHHbIE GBIPAICEHUAN

Bapuanm |

1.Pemute ypaBHEHus.

87-x=39

Z+24=43

(38+y)-18=31

604+(356-y)=887

2.Pemure 3ana4dy ¢ NOMOIIBIO YpaBHEHUS.

B Barone merpo exano 62 maccaxxupa. Ha ocraHOBKe M3 BaroHa BBIIUIM HECKOJBKO MAacCaKUpOB,
MIOCJIE YEro B BaroHe oCTaUCh 47 yenoBek. CKONBKO MACCAKUPOB BBILLIO U3 BArOHA HA OCTAaHOBKE?

3.HaiinuTte 3HaYE€HUE BBIPAKEHUS.

(223-m)+(145-n) mpu m=167 u n=93.

4.Y1upoctute BeIpaKeHHE.

328+n+482

378-(k+258)

5.Ha otpe3ke AB otmeuena Touka M. Halinure anuny otpeska AB, eciiu otpezok AM pasen 35 cm, a
oTpe3ok MB kopoue oTpe3ka AM Ha M cM. YhpocTuTe MHOJYYUBIIEECS BBIPAXKEHUE W HAWIUTE €ro
3HaueHHue Mpu M=24.

6"CKOJIBKO Pa3IMYHBIX TPEX3HAYHBIX YUCEI MOXKHO cocTaBuTh m3 mudp 0, 5, 62 Lludpsr mMoryt

TIOBTOPSITHCAL.

Konmponvnuaa paooma Ne 3 no meme «Hucnosvie u oyxeennvie evipar;cenus

Bapuanum 11

1.Pemmre ypaBHEeHus!.

y-27=45

37+x=64

63-(25+z) =26

604+(356-y)=887

2.PemnTe 3aga4dy c MOMOILBIO YPaBHEHHS.

Anpnpeii moiiman B o3epe 51 pwiOky. Heckonbko phiOOK OH MOAApHII JAPYTY, MOCNE 4Yero y HEro
octanock 37 pei0ok. CKoJIbKO phIOOK AHApeH oTaan apyry?

3.HaiinuTte 3HaY€HUE BBIPAKEHUS.

(m-148)-(97+n) mpu m=318 u n=45.

4.YupocTtute BeIpaKEeHHE.

m+527+293

456-(146+m)

5.Ha orpeske CD ormeuena Touka N. Haiinute nnuny orpeska CD, eciau otpesok CN pasen 45 cm, a
orpe3ok ND kopoue orpeska CN Ha N cM. YmpocTute TONydYuBIIEECS BBIpAKEHHE W HAWIUTE €ro
3HavyeHue npu N=36.

6" CKOJIbKO Pa3IM4HBIX TPEX3HAUHBIX YHCE] MOXHO COCTaBuTh u3 mudp 1, 8, 9, 0, ecau mudpsl B

3aMMCy YHcia He MOTYT TIOBTOPATHCS?

Konumponvuas paooma Ne 4 no meme « Ymnooswcenue u denenue HamypanbHuIx YUCe1»
Bapuanm |

1.Beramcnure:

A) 28-3245; ©) 187-408; B) 360-24500;

I') 2666:43; n) 16632:54; ¢) 186000:150.

2.Haitnure 3nauenue Beipakenus: (4783+2741):(367-158).

3.Haiinute 3HaYeHNE BEIpAKCHUS Hanbosee yIo0HBIM CIIOCOOOM:

A) 2598-4; 06)2:59-50.
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4. PemmuTte anreOpanvecKu.

3a mATh AHEH TYPHUCTHI MPOIUTELTH Ha Oaiimapke 98 kM. B mepBbIil AeHh OHHM MPOIUTHLIN 22 KM., a B
OCTaJIbHBIE YETHIpe THS - MOPOBHY KaXIbll 1eHb. CKOIBKO KMIOMETPOB TYPUCTBI MPOIUIBUIA B KaXKABIH
U3 YETHIpeX THEen?

5. Peminte ypaBHEHUSA:

A)X-43=731; x:16=19; 2369:(x+76)=23.
Konmponvuaa paooma Ne 4 no meme « Ymnoocenue u oenenue HamypaibHouix 4uce

Bapuanum 11

1.BerancnuTe:

A)34:2365; 6)279-306; B)420-33500;

') 2028:39; 1) 19536:48; ¢) 243000:180.

2.Haiinure 3nauenue Beipakenus: (2384+2692):(303-195).

3.HaiinuTe 3HaueHue BeIpaskeHHU Harbosee yJoOHbIM CIIOCOOOM:

A) 4-86:25; 6) 8:39-125.

4 Pemmute anreOpanvecKu.

N3 830 r mepctu cBszanu 4 Bapexkn u mapd. Ha mapd momuto 350 r meperu. CKoIbKO IIepCcTH
MOIILTO HA KAXKIYIO BapEXKKy?

5. Pemnte ypaBHEHUSA:

A)X-37=703; x:14=18; 2575:(202-x)=25.

Konmponvuasa padoma Ne 5 no meme « Ymnoowcenue u oenenue HamypaaibHulX 4ucen,

Bapuanm |

1.VrpocTuTe BhIpaKEHHS: A)m-27-5  6)35k2.

2.Yupoctute Beipaxenue 36X+124+16X u Haliaute ero 3HaueHue npu X=5; x=10.

3.Haiinute 3HaueHUE BBIPAKESHUH.

A)208896:68+(10403-9896)-204 6)(31 — 19)+53

4.PemmTe anreOpandecku 3a1aqy.

B nByx 3puTenbHBIX 3anax kuHoTearpa 624 mecta. B omHom 3aie B 3 pasza Oonblie MecT, 4eM B
npyrom. CKOJIBKO MECT B KaXJI0M 3pUTEIbHOM 3ane?

5. Pemnre ypaBHenus:  A)9y-3y=666 0 )3x+5x=1632.

6"V Jlephl CTOJIBKO MOHET TI0 2 py0., CKOJIBKO | 110 5 py0. Bce MOHETBI B CyMMe COCTaBISIOT 56 pyo.

Ckonbko MOHeT 110 2 py0. y Jlepsi?

Konmponvnuaa paooma Ne 5 no meme « Ymnooicenue u oenenue HamypaibHuix yucen
Bapuanm 11

1.YpocTuTe BhIpaXKCHHUS: A)35-c:8  0)y-450-4.

2.Yupoctute Boipaxenue 147+23x+39X u Haliaute ero 3HaueHue npu X=3; X=10.
3.Haiinure 3HaY€HUE BBIPAKEHUN.

A)(1142600=890778):74+309-708 6)137+(52 — 49)?

4.Peinte anredpandecku 3aaqy.

B nByx mauxax 168 terpaneil. B ogHOl nauke teTpanei B 3 paza MeHblIe, 4eM B Jpyroil. CKoJIbKO
TeTpaaei B Kaxxa0i nauke?

5. Pemmre ypaBHEeHHS: A)4a+8a=204 0 )12y-7y=315.

6"V Konu Heckobko MOHET 110 5 py6. u 110 10 py6. Beero 120 py6. MoHeT 110 5 py6. y HEro CTOJIBKO

ke, ckoJibko 1 110 10. CkolbKO MOHET 110 5 py0.?

Konmponovnasn paboma Noe 6 no meme «llnowyaou u o6vemol)

Bapuanm |

1.Bpruucnure.

(4% +14%)13

160-76-56650:55+9571

2. JlnmuHa mpsMoyronbHOTO ydactka 3emum 540 M, a mmpuna 250 M. Haiigure miomans ydactka u
BBIpa3nTe €€ B apax.

3.Haitnute 00beM pSIMOYTOJILHOTO MapajuieNieNuie1a, i3MEPEHUsT KOTOPOTo paBHBI 4 M, 5 M, 7 M.

4 Wcnonb3ys popmyiry S=Vt, HaiiauTe:

A) 1yTb, IPOHAEHHBIN CKOPHIM MOE3710M 3a 4 4, eciin ero ckopocTb 120 km/4;

B) BpeMms nBKeHUs TEII0Xoa, NpoIIbIBIIero 270 KM co CKOPOCTBIO 45 KM/4.

5.1lIupuHa MpAMOYTOBHOTO Mapajutenenunenaa 12 cM, mmHa B 3 pa3a 0oJbIe IMUPUHEI, a BEICOTA HA
3 cM Gonpie mupHuHbl. Haligure 00beM NpsMOYroJIbHOTO MapaieenuIeaa.
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6$LHHpHHa IpAMOYTOJIbHHUKA 23 cm. Ha ckonbko YBCIMYUTCA IJIOM[AAb 3TOr0 NpAMOYTOJIbHUKA, SCIIN

JUTHHY YBEIHMYUTH HA 3 cM?

Konmponvuasa pavboma Ne 6 no meme «Ilnowaou u oo6vemor»

Bapuanm 11

1.Beraucnute.

(7% +11%):16

69-190-6843+68250:65

2.lupuna npsmoyronbHoro mosst 400 M, a amuna 1250 M. Haliaute miomans mojis U BeIpa3uTe €€ B
reKTapax.

3.Haiinute 00beM IpsSIMOYTOJIBHOTO Mapajuiesienuneaa, i3MEPEHUsT KOTOPOTro paBHBL 3 M, 5 M, 8 M.

4 cnons3ys Gopmyiy S=Vt, HaiianTe:

A) myTh camortera 3a 2 9, eClIi ero CKopocTh 650 km/4;

B) ckopocTh nBMKEHUS TypHCTa, ecii 3a 4 9aca OH mporred 24 KM.

5.lnvHa MpsMOYTOJILHOTO Mapaienenunena 45 cM, MUpUHa B 3 pa3a MEHbIIE JUIMHBL, a BBICOTA Ha
2 cM Oonpire mupuHbL. Halfinure 00beM MpsSMOYTONBHOTO IMapaiieNienue 1a.

6" Jlnuua mpsMoyronbHUKa 84 ¢cM. Ha CKONBKO yMEHBINMTCS MIOMAAb STOr0 IPIMOYTOJIbHUKA, €CIIH

HIMPUHY YMEHBLIUTh Ha 5 cM?

Koumponvuas paboma Ne 7 no meme «llpasunvuvie u HenpasuivHsle Opoou»
Bapuanm |

1.CpaBHuTE IPOOH.

5 7 8 45 8 5 5
EI/IE, ;I/I;; EHE; E“ -
2.Kakyro 4acTh COCTaBIIAIOT:

A) 7 9x° ot KyGuUecKoro MeTpa;

Bb)17 4 ot cyTOK;
B) 5 xom. ot 12 py®6.

4
3.B nmpamaTH4ecKoM KpyKKe 3aHMMaeTcs 28 yenoBeK. [[eBOUKM COCTaBISIOT ~ BCEX WICHOB KPYKKa.

CKOJIBKO ACBOYCK 3aHUMACTCA B APpaMaTUICCKOM I(I)y}l(l(e‘7

-

4.Bo3ie MIKOJIbI PacTyT TOJBKO Oepe3bl U COCHBI. bepe3bl COCTaBISAIOT ; nepeBbeB. CKOJIBKO JICPEBbEB

BO3JIE IIIKOJIBI, eci Oepe3 427

1
5.3anummre math Apodeii, KOTOPhIC MEHBIIE .

-

m .
6" ITpu KakuX HaTypaJbHBIX 3HAYEHUAX M ApoOh OyneT npaBHIBHOM?

5

Koumponvuas paboma Ne 7 no meme «llpasunvuvie u HenpasuivHvle Opoou
Bapuanum 11

1.CpaBuure npodu.
8 4 5 & 8B 9 4

sl a sy

2.Kaxyro 4acTh COCTaBIISIOT:

A) 25 M° ot apa;

Bb) 47 Mmun ot uaca;

B)39cmor7Mm.

3. lnuHa npssMoyronbHUKa 56 cM. lllupuHa cocraBnsieT g JUMHBL. Halinure mypuHy NpsMoyroibHHKa.

3
4. Ha paruOHHOU OJIMMIINAJC E qrciia YI4aCTHUKOB IMMOJIYYHJIU I'PAMOTHI. CKOJIBKO Y4aCTHUKOB OBLIO HA

OJIMMITHAJIE, €CJIM FPAMOTHI MOTYYHIn 48 yenoBek?

. 1
5.3anummTe mAaTh Ipo0ei, KOTOpBIe OOJIBITIE, YeM >

" k=1 .
6" TIpn KaKix HaTypabHbIX 3Ha4eHHSX K 1pobb —— OyJIeT IpaBHIIBHO?

Konumponvuas paooma Ne 8 no meme «Cnosicenue u 6otuumanue CMEUIAHHbIX Yucen)
Bapuanm |
1.BeigenuTe 1Heayro 4acTh APOOH.
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17 306 144

5 10

2.Haiinute 3HaYE€HNS BRIPaKCHUH.
2 & 3

3 3 39

8— - (3— + 2—

(8— — ?—) +3=
17 17 17
7 o 5
3.3a nBa AHS TPOMOJIONH 5 oropoza. [Ipudem B mepBbIif A€HDb MPOIOJIONH 5 oropora. Kaxyto gacts
0ropo/ia MpomoJoiIu 3a BTOPO JeHb?
. 8 .. 16 .
4.Ha miepBo#i aBTOMAaIIMHE OBLIO SE T rpy3a. Korga ¢ He€ cHsu IE T rpy3a, TO Ha IIEPBOM MallIMHE

. 19
rpy3a CTajJo MEHbIIIE, YeM Ha BTOPOW MalliHe, Ha IE T. CKOJIBKO BCETO rpy3a ObUIO Ha JBYX MalllHAX

MEPBOHAYAIILHO?
5.Pemnre ypaBHEHHs.
B =1t
E_X_
(-8 ) 1—- 6—

3 .
6*.B pesynbTare JeeHus X Ha 8 OJTYYUIoCh 45. Haitnure 3naueHue X.

Koumponvuas paboma Ne 8§ no meme «Cnostcenue u stuumanue cCMEUaHHbIX Yucen)

Bapuanm 11

1.BeigenuTe memyro 4acTb Apoou.
19 412 168
7 10 B
2.Haiinute 3Ha4eHUS BRIPAKCHUMN.
5 3 7
11 11 11

13 18 15

— + (88— — 3=
919 (8- —370)

19

107. (4 37

21
B 5
3.3a neHb ymanoch OYMCTHTB OT CHera o adpozpoma. Jlo obexa pacuncrim S apoapoma. Kakyto

HJacTb adpoApoMa OYUCTWIN OT CHEra 1ocCJje 0682[3.?

4.Ha wW3roToBJICHWE OJHOH JeTajii TPeOOBAIOCH 1O HOPME 3_i 4. Ho paboumii moTpatun Ha €€
B
M3rOTOBJICHHE Ha T 4 MeHblie. Ha usrorosnenue apyroii aetamm pabouwmii 3aTpaTri Ha 1— 9 QoJble,
YeM Ha W3rOTOBJICHUE MepBoil. CKOIBKO BpPEMEHH 3aTpaTHil pa0o4Mii Ha HM3TOTOBICHHE 3THX JBYX
aeTaneun?
5. PeumTe ypaBHeHI/IH

X - 1— = 2—
(121— y) - 9—- 7—

5 o
6" Jlpu nenennn yucna a Ha 12 momyanioch 1 11_"' Haiigure 3Hauenue a.

Konmpononaa paooma Ne 9 no meme «Cnodxcenue u 6Gvluumanue O0ecaAmMuuHvix Opoobeil.
OkpyzneHnue uucen»

Bapuanm |

1.CpaBHure.

A)2,1u2,009 ©6)0,4486 u 0,45.

2.BrInosTHUTE AEHCTBUSL.

56,31 - 24,246 — (3,87 + 1,03)

100 — (75 + 0,86 + 19,34).

3.Pemmmre 3amauy.

Ckopoctb karepa npotuB TeueHus 11,3 km/4. Cxopocts Teuenus 3,9 km/4. Haiinute cobcTBeHHYIO
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CKOPOCTB KaTepa 1 €ro CKOPOCTh IO TEUSHUIO.
4.0OxpyrauTe yncia:
Ho aecateix: 6,235; 23,1681; 7.25;
Ho coteix: 0,3864; 7,6231;
Jo equnn: 135,24, 227,72.
5.BeIpa3ute B TOHHAX.
41247 xr = 598 kr = 73 kr = 8465 xr =

6*.Hanumure Tpu 4yncia, KoTophle 6onblue, 4yeM 6,44, Ho MeHblIIe, ueM 6,46,

Koumponvuaa paboma Ne 9 no meme «Cnodicenue u evldumanue O0ecCAMUYHBIX OpoOeil.
Okpyznenue yucen»

Bapuanm 11

1.CpaBnure.

A)7,189u7,2 0) 0,34 1 0,3377.

2.BrImonauTe ASHCTBHS.

61,35 49,561 — (2,69 + 5,01)

100 - (0,72 + 81 — 3,968).

3.Pemute 3amauy.

CkopocTh Temioxoja mo TteueHuro peku 42,8 wm/4. Ckopocth TeueHus 2,8km/d. Haiimute
COOCTBEHHYIO CKOPOCTH TEIUIOXOA U €T0 CKOPOCTh MPOTHB TEUYCHUSI.

4.OxpyrauTe yucia;

Ho coteix: 3,062; 4,137, 6,455;

Jo mecateix: 5,86; 14,25; 30,22;

Ho emmaum: 247,54; 376,37.

5.BeIpasure B LIEHTHEpPAX.

11 58 kr = 82kr= Skr= 237 kr =

6".Hanummure Tpu 4ncia, Kaxa0e U3 KOTOPBIX MEHbIIE, yeM 2,83, Ho 6onbiue, gem 2,81.

Konmponvuaa padoma Ne 10 no meme «Ymuoowcenue u oOenenue oecamuynslx Opoodeit Ha
HamypanbHoe Yucio»

Bapuanm |

1.BrinonauTe aeiicTBUs.

A) 0,804 - 43 n) 3,776 : 59
b) 2,76 - 65 e)12:96

B) 54,76 - 10 %) 8,3:10
I)0,431 - 100 3)3,12:100

2.Haiinute 3HaUY€HNE BBIPAKEHUS.

50 -23 - (66,6 : 37)

3.Pemute 3amauy.

Ha 4 nnatea u 5 mxeMrepoB uspacxonoBanu 6,8 kr npspkd. CKOJIBKO MPsDKKA UAET Ha OJHO TUIAThE,
ecau Ha oauH mxemiep yuuio 0,6 kr npsoxu?

4. Pemte ypaBHEHUSI.

7X+2,4=34,6

(y-18):8=0,7

5.Kak u3MeHHTCS NpoU3BEJCHUE OBYX ACCATUYHBIX APOOEH, eciii B OJHOM MHOXKHTEJE IepeHeceM
3aIIATYI0 BIPaBO Yepe3 JiBe MUu(phl, a B IPyroM MHOXKHTEIIE — BIEBO Yepe3 ueThipe mudpbl?

6. Eciu B HEKOTOPOH JECATMYHOI JPOOH TIEPEHECTH 3alATyl0 BIIPABO YEpe3 OJMH 3HAK, TO ApoOb

yBennuutes Ha 32,13. Haiinure 3Ty 1po0b.
Konmponvuaa padoma Ne 10 no meme «Ymuooicenue u Oenenue oecamuunvlx Opooeii Ha
HaAmMypanvHoe Yucion»

Bapuanm 11

1.BeITIONIHUTE ACHCTBUS.

A) 0,907- 56 n) 6,536 :76
b) 1,45 - 48 e) 15:48
B)3,59-10 x) 23,9 : 10
1) 0,065 - 100 3) 7,31 :100

2.Haiinute 3HaUYE€HNE BBIPAKEHU.
40— 24 - (40,6 : 29)
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3.Pemmmre 3amauy.

B arense m3 3,6 M TKamm cmomm 4 Omy3kwm W 6 1000k mis nmeBodeK. CKOJBKO METPOB TKAHH
M3pacxXoI0BAIX Ha OAHY OJy3Ky, €Clii Ha OJHY F0OKy ynuio 0,4 M TkaHu?

4.PemuTe ypaBHCHUSI.

6y +3,7=38,5

28+x):9=0,8

5.Kak M3MEHHUTCS MPOU3BENCHUE JIBYX NCCATUYHBIX APOOCH, €CIM B OJHOM MHOXXHUTENC TepEeHECeM
3aISITYIO BIIEBO Yepe3 YeThIpe MU(PHL, a B IPYroM MHOXKHUTEIIE — BIIPABO Yepe3 Be UG PHI?

6". Eciu B HEKOTOPOM JECATHYHON IPOOHM MEPEHECTH 3alATyIO BIEBO Yepe3 OJMH 3HAK, TO JPOOH

ymenbmutcs Ha 38,07. Haitnure 3ty n1po0b.

Konumponvuas paboma Ne 11 no meme « Ymuodrucenue u oesieHue 0eCAmuyHuIX Opooeii)

Bapuanm |

1.BeInoIHUTE ACHCTBHS.

3,2-5,125

0,084 - 6,9

2.Haiinute 3Ha4Y€HUE BBIPAKEHUS.

(21-18,3) 6,6 +3: 0,6

3.Haiigure cpenHee apupMETHYSCKOS YHCEIL.

36,2; 38,6; 37, 394

4. Pemute 3amavy.

B marasun npusesnu 10 snukoB ¢ s10J10kaMu 110 3,6 KT B KaKXJI0M siuke U 40 siuukoB 010K mo 3,2
KT B KQXXIOM smuke. CKOIBKO S0JI0K B CPeTHEM B OJHOM SIIIIHKE?

5.Pemnte 3anauy.

4 3 OAHOI'0 rHe3Ja OAHOBPEMEHHO B IIPOTHUBOIIOJJIOKHBIX HAIIPABJICHUAX BBUICTC/IN ABC BOPOHEI. qepe3
0,12 g mexny aumu Opmio 7,8 kM. Cropocth omHON Bopoub! 32,8 km/4. Haligmte ckopocTh BTOpOH
BOPOHBL.

6". Kak M3MEHHUTCS YMCIIO0, €CIH €ro pasaenuts Ha 0,252 [IpuBeanTe npuMepsL.

Koumponvuas paboma Ne 11 no meme « YmHoducenue u oejieHue 0ecCamuiHvlx opooeii)

Bapuanm 11

1.BrinonauTe aeiicTBUs.

1,6 - 7,125

0,069 - 5,2

2.Haiinurte 3Hau€HUE BBIPAKEHUS.

(41-38,7) 8,8 +4:0,8

3.Haiigure cpenHee apupMETHYECKOS YHCEIL.

43,8; 45/4; 44; 46,7

4. Pemute 3amaqy.

J1s1 OOIIMBKKM CTEH HCIIONB30BaIM 8 HOCOK HMHON 4,2 M Kaxzias u 12 mocok mo 4,5 M Kaxkjaas.
Haiinure cpenHIO0 AJIMHY OJHOM JTOCKHU.

5.Pemute 3amauy.

C omHOTO I[BETKA OJTHOBPEMEHHO B TIPOTHUBOTIONOKHBIE CTOPOHBI BRIIETENH JIBE CTpeko3bl. Uepes 0,08
4y Mex1y HUMHU Oblio 4,4 kM. CKOpocTh monera oxHOH cTpekossl 28,8 km/4. Haiinute ckopocTs BTOpOi
CTPEKO3BbI.

6. Kak M3MEHHUTCS YMCII0, €CJIU €ro yMHOKHUTH Ha 0,257 [IpuBeanTe IpuMepsL.

Konmponovnasn paboma Ne 12 no meme «Illpouyenmor»

Bapuanm |

1.B onummuaze mo MareMaTWke NPUHUTM ydacthe 120 ydamuxcsl MATBIX M IIECTHIX KJIacCOB.
Ilatuknaccamku coctapmsmu  55% Bcex ydacTHHKOB. CKOJNBKO TMATHKIACCHUKOB YYacTBOBANIO B
oJauMITHaze?

2.Haiinute 3Hau€HUE BBIPAKEHUS.

161 —(469,7 : 15,4 +9,52) - 1,5

3. B takcomoTopHOM mapke 16% Bcex mammH «MockBuun». CKOJIBKO BCETO MAIllMH B TaKCOMAapKe,
eciu «MockBuuein» B Hem 40?

4. PemmuTe ypaBHEHUE.

14 + 6,2a + 2,4a = 69,9

5. Uro Gomnbie — 2% ot 6 wiu 6% ot 27
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Koumponvuas paboma Ne 12 no meme «llpoyenmory

Bapuanum 11

1.Bmectumocts 60uku 540 mit. Bomoit 3anonHeno 85% 3toii 60uku. CKOJIBKO JIUTPOB BOJIBI B O0UKe?

2.Haiigure 3HaueHNE BbIPaKEHHUS.

(534,6 :13,2-9,76) - 4,5+ 61,7

3. 3a KOHTpOJNBHYIO paboTy 1o MaTeMmaruke ObuIo mocTaBiieHO 15% marepok. CKOJIBKO YYEHUKOB
MUCajo KOHTPOJIBHYIO PaOOTYy, €CIIU MATEPKH MOTYYHIH 6 4eT0BEK?

4.PemnTe ypaBHEHUE.

3.7a+15+4,1a=289,1

5. Uro 6ombie — 15% ot 40 nim 40% ot 10?

6°. Haiijute 1uncino, TpeTh KoToporo cocrasiseT 50% ot 26.

Koumponvuas paboma Ne 13 no meme «Yenot»

Bapuanm |

1.3anumumTe Bee yriibl, KOTOPBIE €CTh HA pUCYHKe. J[aiiTe Ha3BaHHE KaXKIOMY.

2.Iocrpoiite yras: <« CAB=45° nu « KEM = 120°.

3.B tpeyronsauke ABC yron A = 34°, yron B = 70°. Halinute rpagycuyto mepy yriaa C.

4 JIya OB penut npsmoit yron MOK nHa aBa yria tak, uro yroia KOB cocrtasnser 0,6 yrima MOK.
Haiinure rpanycuyio mepy yriaa MOB.

5.PazsepnyTsiit yron ACE pasnenen mydom CK Ha nBa yria tak, uro yron ACK B 3 pasa Gombire yrina
KCE. Haitnure rpanycnyto mepy yrioB ACK u KCE.

6 .13 BepuHbI passepHyTOro yria BOM nposenena 6uccektpuca OF u nyu OC Ttak, uto yron COE

= 19°. Kakoii MoxkeT OBITh TpagycHas mepa yriaa BOC?

Konumponvuas paooma Ne 13 no meme «Yanvr»

Bapuanm 11

1.3anummuTe BCe YIIibl, KOTOPBIE €CTh HA pUCYHKE. JlaiiTe Ha3BaHUE KaXAOMY.

2.IToctpoiite yruer: « CMP =115° u <« ACB = 55°.

3.B tpeyronsuuke BOP yron B = 70°, yron O = 45°. Halinute rpagycHyro Mmepy yria P.

4 JIya AB nmenut npsimoii yron CAE Ha aBa yrina tak, yto yron BAE cocrtaBnser 0,4 yrma CAE.
Haiinure rpagycuyro Mepy yriia CAB.

5.PazBepnythiii yron MPK pasnenen nmyuom PA na nBa yrina — MPA u APK tak, yto APK B 1Ba paza
MmensIe yrina MPA. Haiinure rpagycuyio mepy yrioB MPA u APK.

6*.13 Bepmmubl pasepuyToro yraa EOK nposesena 6uccektpuca OC u aydy OM Tak, 4to yron

COM pagen 33°. Kakoit MmoxxeT ObITh rpagycHas mepa yriza EOM?

Hmozosasa konmponvuasn paboma Nol4

Bapuanm |

1.BrinonauTe neiicTBUs.

0,81:2,7+4,5-0,12-0,69

2.Pemure 3agauun.

1) B monenenpHMK Ha 0a3y mpuBe3nu 31,5 T MOPKOBH, BO BTOpHUK — B 1,4 pa3a Oonbiie, yeM B
NIOHE/EbHUK, a B cpey — Ha 5,4 T MeHbIlle, YeM BO BTOPHHUK. CKOJIBKO TOHH MOPKOBH IIPUBE3JIM Ha 06a3y
3a Tpu JHS?

2) B mxonsHOM cany 40 ¢pykToBBIX AepeBbeB. 30% u3 HUX — 10710HU. CKOIBKO SA0JIOHD B IIKOJILHOM
cany?

3.Pemute 3amauy ypaBHEHHEM.

Bmectumocth nByx cocynos 12,8 1. [lepBslit cocyn Bmeniaer Ha 3,6 11 Ooublire, yeM BTopoii. Kakosa
BMECTHUMOCTB KaXJI0To cocyaa?

4. Pemute ypaBHEHHUE.

59y + 2,3y = 27,88

5.IMoctpoiite yron AOC, paBueiid 135°. Jlyqom OB pa3zzmenute 3TOT yroi Tak, 4YTOOBI MOITYyYUBILUICS
yron AOB 6bu1 paBeH 85°. Beruncaure rpagycHyio mepy yria BOC.

Hmozosasa konmponvnasn paboma Nel4

Bapuanm 11

1.BeinonHuTe AEHCTBYSL.

3,8-0,15-1,04:2,6+0,83

2.Pemure 3agauun.

1) B nepBom kycke marepuu Obiio 19,4 M TkaHu, BO BTOPOM Ha 5,8 M OoJibliie, 4eM B IIEPBOM, a B
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TpeTheM B 1,2 paza MeHbIe, 4eM Bo BTOpoM. CKOJIEKO METPOB TKaHHU OBLIO B TPeX KycKax?
2) B xuure 120 crpannn. Pucynku cocrtaBmsaor 35%  Bcelt kHurH. CKOJNBKO CTPaHUI] 3aHUMAIOT
pUCyHKH?
3.PemuTte 3anauy ypaBHEHUEM.
JBa mons 3anumaroT miomane 156,8 ra. OmHo mone Ha 28,2 ra 6omnbire apyroro. Haiiaure mmomanp
Ka)KIO0TO TOJIS.
4.Pemute ypaBHEHUE.
8,7y — 4,5y =10,5
5.Hauepture yrom MKN, paBasriit 140°. JIygom KP paznmenwre 3TOT yroa Ha 1Ba yriia Tak, 9T00BI yToI
PKN 6wt paBen 55°. Beruucnute rpaaycHyio mepy yria MKP.
6 xnacc
Koutpoabnas padora Nel
Bapuanr |
1.Haiigure:
a) HanOOIBIIHK OOIIHHA AenuTeIh urcel 24 u 18;
0) HauMmeHbIee ooOmee KkpaTtHoe yrcen 12 u 15.
2. PaznokuTe Ha MPOCTHIE MHOXKUTEIH YUCIIO 546.
3. Kakyto mudpy MOXKHO 3amicaTb BMECTO 3Be3I09KH B uuciie 681%, 4ToObI OHO:
a) menuiock Ha 9; 0) menmiock Ha 5; B) OBIIO KpaTHO 67
4. Beimonnute neicreus: a) 7 — 2,35 +0,435; 6) 1,763 : 0,086 — 0,34 - 16.
5. Haitmure npousBenenue yucen a u b, ecnu ux HanMenblee odiiee kpatHoe paBHo 420, a HaMOONbIINT
o0mmii nenurens paseH 30.
Bapuasnr ||
1. Hatinure:
a) HanOOIBIIMIA OOIIHHA ACIUTEThL Yrcel 28 1 42;
0) HaumeHbIee oomee kpatHoe yrcen 20 u 35.
2. Paznoxute Ha mpocThle MHOXKHUTEIH yucio 510.
3. Kakyro nudpy MOKHO 3anMcaTh BMECTO 3BE370UKH B uuciie 497*, 4ToObI OHO:
a) nenmiock Ha 3; 0) memmiock Ha 10; B) 6bu10 KpaTHO 9.
4. Beinmonnute neiicteus: a) 9 — 3,46 +0,535;  0) 2,867 : 0,094 + 0,31 - 15.
5. Haiingure HamMmeHslee oOmiee KpaTHOE 4YHCET M W N, eciau uxX mpousBeieHue paBHO 67200, a
HauOoNpIUi 00K nenutes paBeH 40.
KonTpoabnas pabora Ne2

Bapmuasnr |
8 7 30 34-12
1. Cokpature: —,—,—,——.
14 63 84 3-17
2. BeInonauTe AeHCTBUS:
7 14 9 12 50 25 20
3. Peuinute ypaBHeHuUe:
a) E —-y= E; 0) 5,86m + 1,4m = 76,23.
12 24

4. B niepBbIe CYTKH TETUIOXOJ] MMPONIEN —— BCETO MYTH, BO BTOPbIE CYyTKH — HA — MYTH OOJIbIIE, YeM B
20 15
nepsble. Kakyro 4acTh BCEro IyTH TEIUIOXOJ IIPOLIEN 3a 3T JIBOE CYTOK?

5. Haitnure dethipe IpoOu, Kaxaast U3 KOTOPBIX OOJIbIIIE 5 U MEHBIIIE 5 .

Bapuanr 1l
9 8 42 38-18
1. Cokparure: —,—,—,———.
15 56 90 9-19
2. BelmonauTe AEHCTBUS:
2 5 17 5 11 3 1
a) —+-—; 0) ———; B) ———+—.
9 18 20 12 15 10 45

3. Pemnre ypaBHeHuE:
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a) x— S _5. 6) 6,28n — 2,8n = 36,54.
11 33
7 1

4. B epBBIii IeHb 3aCEsUIM — BCETO ITOJIS, BO BTOPOM JEHB 3aCesUTd Ha — ITOJISI MEHBIIIC, YEM B IICPBHI.
15 12
Kaxkyro wactb mosst 3acesiiu 3a 3Ty JBa JHS?
6

5. HatimuTe detbipe 1poOu, Kakaast U3 KOTOPBIX OOJIbIIIe 7 U MEHbIIIEe 7 .

KonTpoasnas padora Ne3

Bapwmanr |
1. CpaBHuTE Yncaa:
a)EI/Il; 6)EI/IE; B)0,48H§.
20 12 18 19 24
2. Haiinure 3HaYeHUE BBIPAXKEHUS:
a)8—3§; 0) 21+3£; B) SE+11; r) 7§—3§.
7 8 12 15 12 8 6

3. Ha aBToMallvHE IUTaHUPOBAJIM NEPEBE3TU CHaydaja 3§T rpy3a, a moTtoM enié ZET. Onnako

NepeBe3yin Ha 1Z T MeHbIlIe, 4eM npeanonarand. CKoIbKo BCEro TOHH Ipy3a INepeBe3iiid Ha aBTOMalInHe?

4. Pemnrte ypaBHEHHE: a) X — 2% = 3%; 0) 3,45-(2,08 — k) = 6,21.

5. IlpenctaBbTe qpodbH % B BHJIE CYMMBI TpexX Opobeil, y KaI0i U3 KOTOPBIX YHCIUTEh

paseH 1.
Bapwuanr Il
1. CpaBHuTE YHCHA:
a)lnﬁ; 6)11/11; B)3—7H0,72.
10 45 16 17 36
2. Haiinure 3HaueHUs BEIPAKCHUS:
a)7—4§; 0) 43—1—12; B) 6E+23; r) 51—3§.
9 10 12 21 14 6 4

3. C 0HOTO OMBITHOIO Y4acTKa pacCUUTHIBAIN cOOpaTh 3ET MIIEHUIIBI, a C IPYroro 4E 1. OnHako ¢

HUX co6pam/1 Ha 1gT NIICHUIBI Oonbire. CKOJIBLKO TOHH NIICHUIBI co6pan1z1 C 9THUX ABYX y‘{aCTKOB?

4. Pemmre ypaBHeHHE: a) ) + 4% = 5%; 6) 2,65-(n —3,06) = 4,24,

18

5. llpenctaBpTe OpodOH % B BHJIE CYMMBI TpeX Apo0Oeid, y Ka)I0i 13 KOTOPhIX YHCIUTEIh paBeH 1.

KonTpoabnas padora Ned

Bapwuanr |
1. HaiimuTe mpon3BeicHHE:
a)§-£; 6)£-£; B)2l-1i; r)3§-11; 21)1§.14_
7 11 25 18 10 14 5 9 7
2. Beinonaure qeicTBUS:
a) 13- 7—2i ; 0) (4,2:1,2—-1,05)-1,6.
17 11

3.B OJHH IIaKCT HaCbhIIIaJIn Zg KI' MII€Ha, a B I[pyFOﬁ 7 9TOro KoimdectBa. Ha CKOJIBKO MEHbIIE
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TITIIeHAa HACHITIATH BO BTOPOH MTAKET, YeM B TICPBBIi?
2
4. Vrpocrure Boipakenne 4 — 3 m-m-+ lE M u HaliuTe ero 3HaYeHue npyu M = 19

5. B oBomexpanunuiie npusesnu 320 T oBomieil. 75% MpUBE3EHHBIX OBOIMIEW COCTABISLT KapTodels, a

E OCTAaTKa — KaIrycTa. CKOJIBKO TOHH KaIryCThbI ITPUBE3JIU B OBOHleXpaHI/IHI/IHIC?

Bapwuanr Il

1. Haiinure mpousBeacHHE:

0571, g7 8.4 5.1 020
6 9° 28 33’ 25 "11° 7 13 3

2. BelmonauTte AeHCTBUS:

5 5
1= (6-32); 6) (6,3:1,4 - 2,05)1.8.
a) 19 ( 8) ) ( )

1
3. [Inomaas OOHOrO y4acTKa 3eMIU ZZra, a JApyroro — B 1ﬁ pasa 6ombmie. Ha cKObKO T€KTapoB

riaomaab rnepBOro ydyaCcTka MCHBIIC TJIOMAaAN BTOpOFO?

10

4. YOpocTUTe BBIPAXKECHHUE K — 5 K+— 5 K W Haiiaure ero 3sHaueHue npu K =2 —

13
5. B xuure 240 crpanuu. [loBects 3annMMaeT 60% kHury, a pacckassl — octaTka. CKOJIBKO CTpaHMIL B

KHHUTC 3aHIUMAIOT pacCcKa3bl?
KonTpoasnas padora NeS

Bapwuanr |
1. BeInoJiHUTE OEUCTBUS:
5 3 5 10 4 _2 8 12
2.2 === 4—:2—; 32:—; —:6.
V7g Ogigyr PAgreg DSeigs A

5
2.3a 5 KT KoH(eT 3amtatiii 15p. CKonbKo cTouT 1Kr 3THX KoHpeT?

7 1
3. Pemrure ypaBHeHHeE: a) ) — Ey = 46; 6) (3,1x +x):0,8 = 2,05.

7
4. Y Cepexu u Iletn Bcero 69 mapok. Y Iletn mapok B 1§ pasza Oousbire, yeM y Cepexu. CKOIBKO
MapoK y Ka’KI0T0 U3 MAJIbYUKOB?

5. CpaBuwure uncna p u K, eciu 5 yrciaa p paBHbl 35% uncina K (urciaa p u K He paBHBI HYITIO).

Bapwuanr Il

1. BeimmoniauTe neicTBUA:

a)£§ )§3 )7E 3l 1")48E L[)EZS.
7 9 8 16 12 6’ 13 16

2.3a g KT TIeYeHbs 3ariaTiin 6p. CKOJIBKO CTOUT 1KT 3TOTrO MeyeHbs?

8 1
3. Pemre ypaBHeHue: a) X — Ex 46 0) (7,1y —y):0,6 = 3,05.

4. B nBa xele3H0I0POKHBIX BaroHa norpy3wn 91 T yris. Bo BTopoM Barose yriisi 0Kka3anoch B lg pasza
6onpmie. CKOMBKO yIJIsl MOTPY3HUIIH B KXKIBIA U3 3TUX BarOHOB?
3

5. CpaBHuTe 9ricia M u N, ecu 7 ymucia M paBHbl 15% 4ducna N (4rcna M u N He paBHBI HYIIO).

KonTpoabhas padora Ne6
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Bapwmasnr |
1. Haiinure 3HadeHNE BBIPAKEHUS:

)1
2,8 4 121
L= 6) —=2; bl

D o )3 2B

8

4
2. Pemnre ypaBHeHue y — 2 y=4,2

3. Bcnaxamm 7 moJjist, uro cocraBuiio 210 ra. Kakosa miomaap Bcero nois?

4. 3aachanpTrpoBanu 35% HOpOTH, MOCIIE Yero ocTanoch 3aachanpTrpoBarts emé 13 kM. KakoBa mmmHa
Bcei joporu?
5. 0,9 ot 20% uucna p paBusl 5,49. Halinure yucio p.

Bapwuanr Il
1. Haiinure 3Ha4YEHUE BBIPAXKEHUS:
2
34 1z 117
a) — 0) —r-; B)—.
204" 7,4 A
15 5

7
2. Pemute ypaBHEeHHE X — 3 x=36

3. 3aachanpTHpOBaTH § Joporu, uTo coctaBmio 45 kM. KakoBa ninuHa Bceit goporu?

4. Becnaxanu 45% 10151, IOCJIe 4ero ocTaroch BenaxaTh emié 165 ra. Kakopa miomans Bcero mos?
5. 0,7 ot 40% uucna d paBubl 2,94. Haiinure guciio d.
KonTpoashas padora Ne7

Bapwuanr |

3 ,2.,22

1. Pemnre ypaBHeHuE X - 13 =3-:2—

735
2. ABTOMOOWIIH TIEPBYIO YacTh ITyTH MpomEn 3a 2,8 4, a BTopyro — 3a 1,2 4. Bo CKOIbKO pa3 MeHbIIe
BPEMEHH U3pacXO0JI0BaHO Ha BTOPYIO YacTh MYyTH, YeM Ha mnepByr0? CKOJIBKO MPOILIEHTOB BCETO BPEMEHHU
JBIDKEHHS 3aTPadeHo Ha MEPBYIO YacTb IMyTH?
3. B 8 xr kaprodens conepxurcs 1,4 xr kpaxmana. CKOJIBKO KpaxMaa coaepkuTes B 28 Kr kapTodens?
4, Toe3n myTh OT OMHOW CTaHIMM OO JApyrod mpomén 3a 3,5 4 co ckopoctbro 70 xkM/u. C kakoi
CKOPOCTBIO JTOJKEH OBLT OBl HIITH MOE3/l, YTOOBI MIPOMTH 3TOT MyTh 3a 4,9 u?
5.40% ot 30% yucna x pasusl 7,8. Haiinure yucio Xx.
Bapwuanr 1l

2 19 .1
1. Pemnte ypaBuenne 2—:y =3—:3—.
9 27 3
2. TpyOy pa3pe3anu Ha JBe 4acTu JuIMHOH 3,6 M U 4,4 M. Bo ckoJbKO pa3 mepBast 4acTh TpyObl Kopoue
BTOpO? CKOJIEKO MPOIIEHTOB JJIMHEBI BCEH TPYOBI COCTABIIACT JUTMHA IIEPBO €€ JacTu?
3. 13 6 Kr IbHAHOTO ceMeHH nostydaercs 2,7 Kr maciaa. CKOJIBKO Macia MOIy4YuTcs U3 34 Kr ceMsH JibHa?
4. Ternoxoa mpoOIIe PacCTOSTHUE MEXIY IBYMs MPUCTAaHAMU cO cKopocThio 40 km/4 3a 4,5 u. C kakoi
CKOPOCTBIO JIOJDKEH UATH TEIUIOXO, YTOOBI IPONTH 3TO paccTosHue 3a 3,6 9?
5. 60% ot 40% 4uncna y paBHsl 8,4. Haligure uncno y.
KonTpoabnas padora Ne8
Bapwuanr |
1. Haiinure ayiMHy OKpY>KHOCTH, €CJIH €€ JuaMeTp paBeH 25 cM. Hucno 77 oKpyrimre 10 JeCATHIX.
2. Paccrosinue Mexy AByMs IMyHKTaMHU Ha Kapte paBHO 3,8 cMm. OmnpenennuTte pacCTOSIHUE MEXKAY dTUMHU
MYHKTaMH Ha MECTHOCTH, ecii Mactad kaptel 1:100 000.
3. Haiinure miomaap Kpyra, paainyc KOTOporo paseH 6 M. UHcIo 77 OKpYTJIMTE A0 AECATHIX.
4. Ilena ToBapa nmoHusmiaace ¢ 42,5 p. 1o 37,4 p. Ha ckonpko NponieHTOB MOHU3MIIACK IIEHa ToBapa?
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5. TlpsAMoOyTONBHBIA 3eMENBHBIA y9acTOK M300paxkeH Ha TuiaHe B Macmrade 1:300. Kakosa mmomans
3EMENIBHOTO yUaCTKa, €CJIH ILIOMAb €ro H306paXkeH s Ha miane 18 cv’.

Bapuanr Il

1. Haliaure AnuHy OKpy>KHOCTH, eciii €€ quaMeTp paBeH 15 nM. Uucno 7 okpyriauTe 10 JeCSTHIX.

2. PacctosiHne Mexmy AByMs MyHKTaMH Ha KapTe paBHO 8,2 cM. OnpeaennuTte pacCTOSHUE MEXIy 3TUMH
MYHKTaMH Ha MECTHOCTH, eciy Macitad kaptel 1:10 000.

3. Haiigure tutomaas Kpyra, pagmyc KOTOpOTo paBeH 8 cM. UNCIIO 77 OKpPYTIIHTE 0 IECATHIX.

4. llena ToBapa nonusmiace ¢ 57,5 no 48,3 p. Ha ckonbko mpoLeHTOB MOHU3WIIACH LIeHa ToBapa?

5. IlpssMoyTonmpHBINA 3eMeNbHBIA y4acTOK H300pakeH Ha maHe B Mmacmrabe 1:400. KakoBa mmomanp
3eMEITBHOTO y9aCTKa, eCIIM IUIOMAh ero H300paKeHns Ha miane 16 cm??

KonTpoabnas padora Ne9

Bapwmanr |

1. OT™eThTe Ha KoopauHaTHOH mpsMoii Touku A(-5), C(3), E(4,5), K(-3), N(-0,5), S(6).

a) Kakue u3 Touex IMEIOT MPOTHBOMOI0XKHBIE KOOPIUHATHI?

0) B xakyro Touky nepeiiner Touka C mpu nepeMenieHuy o KoopAnHaTHOW npsiMoi Ha -8? Ha +37?

7 2
2. CpaBuute unucina: a) 2,8 u -2,5; 0) -4,1 u -4; B)—g u——; nlu —7 .

8
3. Haiigute 3Ha4yenue BoIpakenus: a) |-6,7| + |-3,2]; 0) 12,73]:]-2,1]; B)
2 3)
—4—|--1—.
7 14

4. Pemnte ypaBHeHue: a) —x = 3,7; 06)-y=-12,5; B)|x|=6.

5. CKOJIBKO LIENBIX PEIIeHU NMEEeT HepaBeHCTBO -18 < X < 1747

Bapwuanr Il

1. OtmeThTe Ha KOOpAMHATHOH npsimoit Touku B(-6), D(-3,5), F(4), M(0,5), P(-4), T(5).

a) Kakue 13 Touek NMEIOT NPOTUBOMOJIOKHBIE KOOPAUHATHI?

0) B kakyto Touky mepeiiner Touka F npu nmepemenieHnn mo KOOpAMHATHOM mpsiMoit Ha -10? Ha +17?

7 3

2. CpaBuute uncna: a)-4,6 u4,l; 6)-3u-3,2; B) —gu —5; r)—guo .

. 5) 11
3. Haiinute 3Ha4uenue Boipaxkenus: a) |-5,2| +|3,6}; 0) |-4,32|:]-1,8]; B) —3§ - —1E .
4. Pemnte ypaBHeHue: a) —y = 2,5; 6) x = -4,8; B)ly| = 8.

5. CKOJBKO LEJNBIX pellieHHi IMeeT HepaBeHCTBO -26 < Yy < 1587
KonTpoabnas padora Nel0

Bapmuasnr |
1. Beinoniaure nericTBue:
a) 42 — 45; r) 17 - (-8);
0) -16 - 31; n) -3,7 - 2,6;
B) -15 +18; e) —§+§.
8 6

2. Haligure paccTosiHEE MEXIy TOUKaMU KOOPIWHATHOMN MPAMOIA:
a) M(-13) u K(-7); 0) B(2,6) u T(-1,2);
3. Pemnre ypaBHeHHE:

5 3
a)x—2,8=-1,6; 0) 412+y 520.

4. Ilena ToBapa nossicuiack ¢ 84p. 1o 109,2p. Ha ckonpko nNpoueHTOB MOBBICKIACH IIEHa TOBapa?
5. Pemnte ypaBHenue |X - 3| = 6.

Bapwuanr 1l

1. BeimonauTe nelcTBHE:

a) -39 +42; r) -16 — (-10);

6)-17 - 20; n) 4,3 -6,2;

B) 28 - 35; e) —Z—l.
9 6

2. Haiinmure paccTosiHre MEX Iy TOUKaMH KOOPIHMHATHOMN MPSMOT:
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a) N(-4) u C(-9); 0) A(-6,2) u P(0,7).
3. Pemmure ypaBHEHHE:

3 4
a)3,2—-x=-5,1; 0) y+3—=-1—.
) R VI
4. Ilena ToBapa nossicuiack ¢ 92 p. mo 110,4 p. Ha ckoiapKko IpoIieHTOR MOBBICHIIACK IIeHA ToBapa?
5. Pemnte ypaBHenue |y + 2| = 8

Koutpoabnas padora Nell

Bapwmanr |
1. BoImosHUTE yMHOKCHHUE:
a)-8-12; B) 0,8 - (-2,6);
3 4
0)-14 - (-11); r) 44— ——|.
- ey
2. Bemomnnure aenenue: a) 63 : (-21); B) -0,325: 1,3;
6 3
0) -24 : (-6); r) —7/—:-9-=|.
) (-6) ) 7 ( 7)
3. Pemute ypaBuenue: a) 1,8y = -3,69; 0) x:(-2,3) = -4,6.

4. TlpencraBpTe yuciaa E Hu 35 B BHJIC MICPUOIUUCCKHUX IPOOCH. 3anuIInTe MPUOIMKSHHBIC 3HAUCHUS

JAHHBIX YUCEII, OKPYTIIUB MEPUOIHIECKUE APOOH 10 COTHIX.
5. CKOJIBKO HeNbIX PEIICHUI NMEeT HEPaBEeHCTBO |X| < 64.

Bapuasnr ||
1. Bemmonaute ymHOXeHue: a) 14 - (-6); B) -0,7 - 3,2;
6 13
0)-12 - (-13); r)——-| -2—1|.
) (-13) ) 7 ( 18)
2. BeimosHuTe aenenue: a) -69 : 23; B) 0,84 : (-2,4);
5) 2
0) -35: (-7); r) —3—:| —2—|.
0 5222
3. Pemnre ypaBHenne a)-1,4x = -4,27; 0)y:3,1= -62.
12 4 .
4. TlpencraBbTe Ynclia — M O— B BUJIE MEPUOANYECKUX APOoOeii. 3anuinTe MpUOIMKEHHbIC 3HAYCHUS

JIAHHBIX YUCEJI, OKPYTIJIUB MEPUOMIESCKUE APOOU JI0 COTHIX.

5. CKOJIBKO HETIbIX PEIICHUI HMeeT HepaBeHCTBo |y| < 727

KonTponbnas padora Nel2

Bapmuasnr |

1. HaiinuTe 3HaYeHHe BRIpaKEHHs: a) pacKpbiB ckoOku: 34,4 — (18,1 —5,6) + (-11,9 + 8);

6 6

0) NPUMMEHKB PACIIPENETUTEILHOE CBOWCTBO yMHOXeHus: —2,86 - -7 0,64.

2. YopocTure BeIpaKeHHUE:!
a)4m—-6m—-3m+ 7+ m;
0) -8(k-3) +4(k-2)-2(3k + 1),

B) E(3,6a—3§bj—3,5(ﬂa—0, ZbJ.
9 5 7

3. Pemmre ypaBuenue 0,6(y - 3) —0,5(y - 1) = 1,5.

4. IlyremecTBeHHUK 3 9 exas Ha aBToOyce M 3 4 — Ha TOe3/Ie, MPEOI0JIEB 3a 3TO BpeMs myTh B 390 kM.
Haiizute ckopocTh aBTOOYCa, €CIIM OHA BTPOE MEHBIIIE CKOPOCTH HOE3/1a.

5. Haiinure kopuu ypaBuenus (2,5y - 4)(6y + 1,8) = 0.

Bapwuanr 1l

1. Haiimure 3HaueHue BoIpakeHHs: a) packpbiB ckooku: 28,3 + (-1,8 + 6) — (18,2 - 11,7);

5

5
0) NPHMEHMB PACIIPEICTUTEILHOE CBOWCTBO YMHOKEHHUSL: Y (-3,62)-1,18- e
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2. YrpocTHuTe BRIpaKCHHE:
a)6+4a-5a+a-7a;
0) 5(n-2)-6(n+3)-3(2n-9);

B) E(2,80—4ld)—2,4(§0—1,5d].
7 5 6

3. Pemute ypaBuenue 0,8(x - 2) - 0,7(x - 1) = 2,7.

4. Typuctel yTs B 270 KM mpojenanu, IBUrasichb 64 Ha Teruioxone u 34 — Ha aBToOyce. Kakopa Obuia
CKOPOCTh TEIUIOX0/1a, ECITH OHA BBOE MEHBIIIE CKOPOCTH aBToOyca?

5. Haiinure kopuu ypaBuenus (4,9 + 3,5x)(7x - 2,8) = 0.

KonTposbhas padora Nel3

Bapuanr |

2 1 1
1. Pemure ypaBHenue: a) 8y =-62,4 + 5y; 6)%x—§x+1: §x+g :

2. B onpHoii 6ouke B 3 pasza Oonpuie OcH3MHA, YeM B apyroil. Eciu u3 mepBoii 004K OTIUTH 78 1
OeH3MHa, a BO BTOPYIO A00aBUTH 42 11, To 6eH3nHa B O0ukax OymeT mopoBHy. CKOIBKO OCH3MHA B KOKION
6ouke?

x+3 2x-1

3. Halimute KOpeHb ypaBHEHUS . = .

5
4. CkopocTh aBTOOycCa Ha 26 KM/4 MEHBIIIE CKOPOCTH JIETKOBOT'O aBTOMOOWIIS. ABTOOYC 3a 54 MPOXOAUT
TaKOH K€ MyTh, KaK JICTKOBOW aBTOMOOWIb 3a 34. Halinure ckopocThk aBTOOYCA.
5. Haiimure nBa kopHst ypaBuenus |-0,42| = |y| - |-2,8|.
Bapwuanr Il

5 3 2 1
1.P :a)7x =-95,4 —2x; 0) —y——y+l=—y——.
eIInTe ypaBHEHue: a) 7x ) 5 y 2 ¥y 3 y 5

2. B ogHOM 3aie kuHOTeaTpa B 2 pasza OoJiblle 3puTeliel, 4yeM B apyrom. Ecinu u3 nepsoro 3ana yiuayt 37
YeJIoBeK, a BO BTOpoil mpuayt 50, To 3puteineid B oboux 3anax Oyzaer moposHy. CKOJIBKO 3pHUTENEH B
KaXI0M 3aie?

. y—2 3y-4

3. Haiinure KopeHb ypaBHEHHUS =
8 3

4. Teruoxon 3a 7 4 OpOXOJUT TaKOH ke MyTh, Kak Katep 3a 4 4. Haiinure ckopocTh TEII0X0/Aa, €Clid OHa
MEHBIIIE CKOPOCTH KaTepa Ha 24 Km/4.
5. Haiinure nBa kopHst ypaBHenus |-0,85| = |-3,4] - [X|.
KonTpoabhas padora Nel4
Bapwuanr |
1. Ha xoopauHaTHO#M miockoct moctpoiite orpe3ok MN u mpsimyro AK, eciit M(-4; 6), N(-1; 0), A(-8; -
1), K(6; 6). 3anumuTe KoOpAuHATH TOYeK nepecedenus npssmoid AK ¢ mocTpoeHHBIM OTPE3KOM M OCSIMH
KOOpJIMHAT.
2. Tlocrpoiire yron BOC, pasubiii 60°. OrmersTe Ha ctopone OB Touky F u mpoBemure uepes Hee
MpsIMbIE, TIEPIeHIUKYIIsIpHbIe cTopoHaM yria BOC.
3. Tloctpoiite yron, paBbiii 105°. OTmersTe BHYTpH 3TOro yria touky D u mpoBeaurte uyepes Hee
MpsIMbIE, MapajuIeTbHbIe CTOPOHAM YTJIa.
4. HaueptuTe Ha KOOPJAWHATHOW TUIOCKOCTH TaKkyro (GUrypy, adciucca v opJiiHarta JI000H TOYKH KOTOpOr
YAOBJIETBOPSIIOT YCJIOBUAM: -3 <x <2, -1<y<].
Bapuanr 1l
1. Ha xoopanHaTHOM TIOCKOCTH mmocTpoiire orpe3ok CD u mpsmyro BE, eciu C(-3; 6), D(-6; 0), B(-6;
5), E(8; -2). 3anumute KoOpAuHATHI TOYEK nepecedeHus mpsiMoii BE ¢ mocTpoeHHBIM OTPE3KOM U OCSIMH
KOOpJMHAT.
2. TTocrpoiite yron AOK, paBubiii 50°. Otmersre Ha cropoHe OA TOuky M u IpOBEAUTE Yepe3 Hee
MpsIMbIe, IEPIeHIUKYIISIpHBIE cTopoHaM yria AOK.
3. Tloctpoiite yroma, paBHbiii 115°. OtmersTe BHYTpH 3TOro yria touky N W THpoBeauTe uyepe3 Hee
MpsIMbIE, MapajuIeTbHbIe CTOPOHAM YTJIa.
4. HaueptuTe Ha KOOPAWHATHOW TUIOCKOCTH TaKkyko GUrypy, abciucca v oOpJinHara 000l TOUKH KOTOpOH
YAOBJIETBOPSIOT YCIOBUAM: -1 <x <4, -2<y<2.
Hrorosas koHTpoabHasi padora Ne 15
Bapwmasnr |
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6 3

1. HaiiauTe 3HaueHue BoipakeHUs: 45 BE -13,6 +l§ :

2. Pemure ypaBHeHMe:
a) 2,6x—0,75=0,9x — 35,6;
3.6
0) 6=:1-=4,5:y.
) 6515 y
3. IToctpoiite Tpeyroasauk MKP, eciiu M(-3; 5), K(3; 0), P(0; -5).
4. IlytemecTBEHHUK B NEPBbIM NeHb mpomen 15% Bcero myTH, BO BTOPOil €Hb 7 Bcero mytu. Kakoi

My Th TIPOIIET My TeIIeCTBEHHUK BO BTOPO J€Hb, €CJIN B TIepPBbIi OH mpormen 21 kxm?

5. B nBy3HauHOM HarypaidbHOM umcie cymma mudp paBHa 13. Uwcno naecsaTkoB Ha 3 OOJIbIE YHCIIA
enunul. Haiiaure 3To uncio.

Bapwmanr Il

3 2

1. Haiinure 3HaueHne BeIpakeHus: 37 &2 ﬁ -17,8+ 17 )

2. Pemnte ypaBHEHHE:
a) 3,4y + 0,65=0,9y - 25,6;
1 2
0)1-:5—=x:4,7.
3 9
3. TToctpoiite Tpeyroasauk BCF, eciu B(-3; 0), C(3; -4), F(0; 5).
3

4. C monouHoti hepmbl 14% Bcero MOJIOKa OTIPABWIN B JCTCKHH Cajl U 7 BCETO MOJIOKA — B IIKOJY.

CKOJIbKO MOJIOKA OTIIPABHJIM B IIKOJY, €CIIM B IETCKUH cajl OTIpaBuin 49 n?
5. B naBy3HauHOM HaTypaibHOM dYuclie cymMma mudp paBHa 16. Uncno gecsSTkoB Ha 2 MEHbBIIE YHCIA
enunul. Haiinure 1o ymnco.
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