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PabGouas nporpamma no kypcy «MaremaTuka 5-6» COCTaBJIeHA HA OCHOBE IOKYMEHTOB:

1. 3axon Poccuiickoii @enepanuu ot 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit
Denepauuny;

2. ®enepanbHblii  TOCYJapCTBEHHBIH  00pa3oBaTENbHBIA  CTaHAAPT OCHOBHOIO  OOIIEro
oOpazoBanus, yTB. npukazom MwunoOpHaykn Poccum ot 17.12.2010 Ne 1897 (m.18.2.2) (c
W3MEHEHUSIMH),

3. OOIT OO0 MBOY «llIxona Ne127»;

4. TlomoxxeHue o pabodel mporpamme;

5. Yueonsiii iian MBOVY «lllkona Nel127».

Cpok peanu3aiuu mporpamMmmel 2 rojia.

ean oOyuenust

° OBnajgeHue CHUCTEMOW MAaTeMaTHYECKUX 3HAHUM MW yMEHHM, HEOOXOIUMBIX JIs
MPUMEHEHHS B MPAKTUYECKON AEATETbHOCTH, U3YYEHUSI CMEXHBIX JUCUHUIUIAH, TMPOJOKEHUS
o0pazoBaHUs;

. WHTEJUICKTyaJlbHOE pa3BUTHE, (OpPMUpOBaHHE KAaveCTB JIMYHOCTH, HEOOXOJIUMBIX
YEJIOBEKY ISl TIOJTHOIIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MaTEMAaTUUECKON
JEATEIIbHOCTH: SICHOCTH M TOYHOCTH MBICIIA, KDUTUYHOCTH MBIIUICHUS, HHTYUILINH, JJOTHYECKOTO
MBIIIJICHUSI, AJIEMEHTOB aJIrOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX MPEACTABICHUM,
CIIOCOOHOCTH K TIPEOJI0ICHHUIO TPYIHOCTEH;

. (hopMupoBaHUe MPeACTaBICHUN 00 HIesX U METO/aX MaTeMAaTUKH KaK YHHBEPCAIbHOIO
SI3pIKa HAYKU U TEXHUKHU, CPEJCTBA MOJECIMPOBAHUS SBJICHUI U MPOLIECCOB;
. BOCIIUTaHWE KYJIbTYpbl JIMYHOCTH, OTHOLIEHUS K MaTeMaThuke Kak K YacTu

oOm1edenoBeyeckol KyabTyphl, (pOopMUpOBaHHE MOHUMAHUS 3HAYMMOCTH MaTEeMaTUKU IS
Hay4YHO-TEXHHUYECKOTO Mporpecca.

. CUCTEeMAaTUYECKOE Pa3BUTHE MOHITHS YUCIIA;

J BbIpa0OTKAa yYMEHUU BBIMOJHATH YCTHO M THCHbMEHHO apu(pMeTHUecKHue IEHCTBUS HaJ
YHCllaMU, TIePEeBOAUTh MPAKTHUECKUE 3a]a4l Ha SI3bIK MAaTeMAaTHKH; MOJATOTOBKA 00yUJaOLIUXCs
K U3YYCHHIO CUCTEMAaTUYECKUX KYPCOB ajareOpbl U FT€OMETPHUHU.

B xone u3yueHust Kypca yvamiuecs pa3BUBAaIOT HABBIKM BBIUMCICHHUM C HATypajJbHBIMU
YlClIaMHi, OBJIAJICBAIOT HAaBBIKAMU JEHCTBUII C OOBIKHOBEHHBIMH U JECSITHUYHBIMH JIPOOSMHU,
MOJIy4alOT HayvajbHBIE IPECTaBlIEHUS OO0 HCIONb30BAaHUM OYKB MJIsl 3alHMCH BBIPAXEHUH U
CBOMCTB apu(MeTHYecKHX ICHCTBHI, COCTABICHUU YPAaBHEHHM, MPOJOJIKAIOT 3HAKOMCTBO C
r€OMETPUUYECKUMHU TMOHITHIMH, MPHOOPETAIOT HABBIKUM MOCTPOEHUS T€OMETpUYECKUX (UTyp H
MU3MEpEeHUsl TEOMETPUUYECKUX BEIUYMH. YCBOCHHBIE 3HAHHUS M CIOCOOBI IeHCTBUN HEOOXOIMMBI
HE TOJIbKO JUIsl JaibHEHIIEero YCHEIIHOTO W3Y4YeHHUS MAaTeMaTUKH M JAPYTrUX MIKOJbHBIX
JTUCIUIUIAH, HO U IJIS1 pEHICHHS] MHOTHX MPAKTUYECKUX 3a/1a4 BO B3POCIOHN JKU3HH.

3agaum o0yuyenus

. [IproOpereHre MaTeMaTUYECKUX 3HAHUM U YMEHU;

. OBJIaJIeHUE 000OIIEHHBIMH CTIOCO0aMU MBICTUTENBbHOM, TBOPUECKOH IS TENBHOCTH;

. OCBOEHHE KOMMETeHIIUH (YaeOHO-TI03HABATEIbHOM, KOMMYHUKATUBHOM, pe(hIeKCUBHOIA,
JTUYHOCTHOTO CaMOPa3BUTHsI, MH(HOPMAIIMOHHO-TEXHOJIOTHUYECKOM, IIEHHOCTHO-CMBICTIOBOH ).

. (hopMHpOBaHHE DIEMEHTOB CaMOCTOATEIbHONW WHTEIIEKTYadbHOM JESTeThHOCTH Ha

OCHOBC OBJIaACHHUA MATCMATHYCCKUMHU MCTOJaMH TIIO3HAHHA OKPYKAKIICro MHUpa (YMCHI/ISI
YCTaHAaBJIMBATD, OIIMCBhIBATh, MOACIINPOBATH u OOBSACHATH KOJIMYCCTBCHHBIC n
MNPpOCTPaHCTBCHHLBIC OTHOIJ_ICHI/I}I);



J pa3BUTHE OCHOBBI JIOTMYECKOTO, 3HAKOBO-CHMBOJIHMYECKOTO U  QJITOPUTMHUYECKOTO
MBILUICHUS]; IPOCTPAHCTBEHHOTO BOOOPAKEHUS; MAaTEMaTHUECKOW PEYH; YMEHHUS BECTHU IOUCK
uHpopManuu 1 paboTaTtk C Hel;

. pa3BUTHE NO3HABATEJIBHBIX CIOCOOHOCTEN;
. BocnuteiBaTh cTpeMiieHHE K PaCIIMPEHUIO0 MaTEMAaTUIECKUX 3HAHMM;
. CIOCOOCTBOBATh MHTEIUIEKTYAIBHOMY DPa3BUTHIO, (DOPMUPOBAHHMIO KAueCTB JIMYHOCTH,

HGO6XOIII/IMI)IX YCJIOBCKY IJid HOHHOHGHHOﬁ JKU3HHU B COBPCMCHHOM 06III€CTB€, CBOMCTBEHHBIX
MaTeMaTHYeCcKoi ACATCIIBHOCTH: SACHOCTH HW TOYHOCTU MBICIHM, HWHTYUIMHU, JIOTHYCCKOI'O
MBIIUICHUS, IPOCTPAHCTBEHHBIX MPEACTABICHH, CIIOCOOHOCTHU K MPEOI0JIECHUIO TPYTHOCTEH;

° BOCIIMTAHHUEC KYJIbTYpPbl JIMYHOCTH, OTHOWICHUA K MATCMATUKEC KaK K 4YaCTH
00111eYeI0BEUECKON KYIbTYphI, UTPAIOIIE 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHUH.

IInanupyemsble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeiMeTa, Kypca JIHYHOCTHBIE,
MeTanpeaMeTHbIe, PeIMeTHbIE);

N3yuenne mareMaTuku Mo JaHHOUW paboueil mporpamme crocoOcTByeT (GOPMUPOBAHUIO Y
YYAIIUXCS JIMYHOCTHBIX, MeTANpeIMeTHbIX U TMPpeIMeTHbIX pe3yJabTaToB OOYy4eHHS,
COOTBETCTBYIOIIUX TpeboBaHusiM DenepasbHOTO TOCYJApCTBEHHOTO  00pa30BaTeIbHOIO
CTaHJIapTa OCHOBHOT'O OOIIero 00pa3oBaHus.

JInyHOCTHBIE pPe3yabTaThl:

1)BOCIIMTAHME POCCUMCKON TIpakJaHCKOM HWICHTUYHOCTH: IAaTPUOTU3MA, YBAXKEHUS K
OTeuecTBY, 0OCO3HAHHE BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2)OTBETCTBEHHOE OTHOIIEHHWE K YYEHHMIO, TOTOBHOCTb U CIIOCOOHOCTH OOYYaroUIUXCsl K
CaMOpa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMK K 00YUEHUIO U IMO3HAHUIO;

3)0CO3HaHHBIM BHIOOP W TIOCTPOEHUE JaJTbHEHINEH WHAUBUAYATHHON TPACKTOPHHU
o0Opa3zoBaHus Ha 0a3e OPUEHTUPOBKH B MUpPE Tpodeccuii U nmpodhecCuOHATBHBIX TP EANOYTCHHM C
y4€TOM YCTOMUYMBBIX IO3HABATENbHBIX HHTEPECOB, a TaKkKe Ha OCHOBE (OPMUPOBAHUS
YBaXXUTEIBHOTO OTHOILLIEHUS K TPYY, Pa3BUTHE OMbITA YYaCTUS B COI[MAILHO 3HAUNMOM TPYIIE;

4)yMeHHEe KOHTPOJIMPOBATh TMpPOLECC M pe3ydbTaT y4yeOHOW U MaTeMaTU4YecKOM
NesITeNIbHOCTH;

5)KpPUTUYHOCTh MBILIUICHUS, HHHUIMATUBA, HAXOJAYUBOCTb, AKTUBHOCTh IPU PEUICHUU
MaTeMaTHYeCKUX 3a/1a4.

MeTtanpeaMeTHble pe3yJabTaThl:

1)yMEeHHE CaMOCTOSITENIbHO  ONpEAENsATh LEead CBoero oOydeHHus, CTaBUTb W
dbopmynupoBaTth A ceOs HOBBIE 3a1auu B yu&0e, pa3BUBaTh MOTUBBI U HHTEPECHl CBOEU
M03HABATEIbHOMN JAEATEIbHOCTH;

2)yMEeHHE COOTHOCHUTH CBOU JECHUCTBUS C IUIAHUPYEMBIMH PE3YJbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH JEATENBHOCTH B IpoLiecce MOCTHKEHUS pe3yabTaTa, ONPEeAeNsiTh CHOCOObI
JeUCTBHUI B paMKax MPEeAI0KEHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTyaIuei;

3) yMeHHe OmpeneNsTh MOHITHS, CO3/1aBaTh OOOOIIEHUS, yCTaHABIMBATh AaHAJIOTHUHU,
KIIaCCU(UIIMPOBATH, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUSI U KPUTEPUHU IJIs1 KIIACCU(PUKAIUY;

4) yMeHHME YCTaHaBIIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHue (MHIyKTUBHOE, IETYKTUBHOE U [0 aHAJIOTUH) U JeNaTh BBIBO/IBI,

5) pa3BUTHE KOMIIETEHTHOCTM B  OOJIaCTH  HCIOJB30BaHUS  WH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TMepBOHAYANbHBIE TNPEJCTABICHUS 00 HIEIX W O METoJaX MaTeMaTUKU Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJECIMPOBAHNUS SIBICHHI U MPOIIECCOB;

7) yMeHHE BHJETh MaTEeMaTHUYECKYI0 3aJadyy B KOHTEKCTE MPOOJIEMHON CHUTyalld B
OPYTUX TUCHUILINHAX, B OKPYKAIOLIEH KU3HHU;

8) yMeHHE HaxOJIUTh B PA3MUYHBIX HCTOYHHKAX HWH(GOPMAIHIO, HEOOXOIUMYIO IS
pelieHuss MaTeMaTHYecKuX MpoOieM, W TPeACTaBlATh €€ B MOHITHOH Qopme, MPUHUMATH
pelIeHre B YCIOBUSIX HEMOJIHOW WM U30BITOYHOM, TOYHON MIIM BEPOSITHOCTHON UH(POpMAITUH;



9) yMeHHME NIOHMMaTb M HCIOJb30BAaThb MATEMAaTHYECKHE CpPEICTBA HArJIsAHOCTH
(rpaduxm, TaGNUIIBL, CXEMBI U JIp.) VTSl WIUTIOCTPALIH, HHTEPIPETAIluU, apryMEHTAIIUN;

10) yMmeHME BbLABUIaTh 'MIOTE3bl IPU PEIICHUU 3a/a4M, TOHUMATh HEOOXOAUMOCTh HUX
IIPOBEPKHU;

11) mOHMMaHHUE CYIIHOCTH AJITOPUTMUYECKHUX IPEANHUCAHWM M yMEHHUE IEHCTBOBATh B
COOTBETCTBUU C IPEIJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yabTaThI:

1) OCO3HaHME 3HAUEHUS MAaTEMATUKU B IOBCEJAHEBHOM KM3HU YEJIOBEKA;

2) TpeacTaBICHHE O MaTEMaTHYECKOW HayKe Kak cdepe MaTeMaTHu4ecKOl JesTeTbHOCTH,
00 3Tamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI [IMBHIIN3AIINN;

3)pa3BuTHEe yMEHUH padoTaTh C y4eOHBIM MaTEeMaTHMYECKUM TEKCTOM (aHaIU3UpOBATh,
U3BJIEKaTh HEOOXOJMMYI0 HH(OpPMAlMI0), TOYHO M TPAMOTHO BBIpaXKaTh CBOM MBICIH C
MPUMEHEHUEM MaTeMaTU4YeCKON TEPMHHOJOTMH W CHMBOJHUKH, MPOBOIUTH KiAcCHU(pUKAIUY,
JIOTHYECKHE 000CHOBAHUS;

4)BrnageHure 0a30BbIM MOHATUITHBIM alllIapaToOM 110 OCHOBHBIM pa3JiellaM COJIePKaHNUs;

5)paKkTUYEeCKH 3HAYMMble MaTEeMAaTUYECKME YMEHHS M HaBbIKM, UX IPUMEHEHHE K
PELICHNI0 MAaTEMaTHYECKIX U HEMaTeMaTUYECKUX 3aJ1ay, MPeoaratoiee yMeHus:

e  BBINIOJHATH BBIYUCJICHHUS C HATypaJdbHBIMH YHUCJIaMH, OOBIKHOBEHHBIMU U
JECSITUYHBIMU JIPOOSMU, MOJIO0KUTEIBHBIMU U OTPUIIATENIbHBIMH YHCIIAMU;

e  pemath TEKCTOBBIE 3a/1a4K apU(METHUECKUM CTIOCOOOM U C MMOMOIIBIO COCTABIICHUS U
pelnieHust ypaBHEHUH;

e  u300paxarh GUTYPHI HA IIOCKOCTH;

*  HCNOJb30BaTh FTEOMETPUUECKUM SI3BIK JUIsl OMMCAHUS MPEMETOB OKPYKAIOIIETr0 MUPA;

e U3MEpATH JUIMHBI OTPE3KOB, BETMUUHBI YIJIOB, BHIYUCIATH MIIOMAAN U 00BEMBI QUTYD;

e  pacrno3HaBaTh M U300pakaTh paBHbIE U CUMMETPUYHbIE QUTYPHI;

*  IPOBOJUTH HECIIOKHBIE MPAKTUYECKUE BBIYUCIECHUS C MPOIEHTAMM, HCIOJIH30BaTh
MIPUKUAKY U OIICHKY; BBIIIOJIHATH HEOOXOAUMbIE H3MEPEHNUS;

e  HUCHOJIb30BaTh OYKBEHHYIO CHUMBOJIMKY JJIsi 3alIMCH OOINMX YTBEPXKIEHUHU, (Gopmyd,
BBIPAKCHUI, YPAaBHEHUI;

e CTPOUTh Ha KOOPJAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM,
OTIPEEIIATh KOOPJMHATHI TOYCK;

e yyTaTh M UCHOJIb30BaTh MH(OpPMAIMIO, TNPEACTABICHHYIO B BUAE TaOIHIIbL,
JTUarpaMMmbl (CTOJIOYATON HUITH KPYroBOii), B rpa)uueCcKOM BU/IE;

e  pemiarh npocrere KOMOMHATOPHbIE 33a4U IepeOOPOM BO3ZMOKHBIX BAPUAHTOB.

IInanupyemsle pe3yJibTaThl 00yUeHHsI MaTeMaTHKe

Apudpmernka
Ilo oxoHYaHMM U3YyUYeHUs] Kypca YYalIUiics HAy4YUTCs:

* TOHUMAaTh OCOOEHHOCTHU JAECSITUYHON CUCTEMBI CUHCIICHUS;

* HCIOJIb30BaTh MOHSTHS, CBA3aHHBIE C JEIMMOCTBIO HATYpaIbHBIX YHCEIL,

e BBIpaXKaTh 4YMCJIAa B SKBUBAJICHTHBIX (opMax, BbIOMpas Haubojee MOAXOSAIIYI0 B
3aBUCUMOCTHU OT KOHKPETHOW CUTYALINH;

* CpaBHMBATh U YIOPSAAOUYMBATH PAllMOHAIbHBIE YUCIIA;

® BBINOJHATh BBIUYUCICHUS C PAIMOHATBHBIMU YHCIAMH, COYe€Tas YCTHbIE U
MUCbMEHHBIE PUEMBI BEIYMCIICHUN, TPUMEHATH KAJIbKYISATOD;

* HCIOJIb30BaTh MOHATUS M YMEHHUSI, CBSI3aHHBIE C MPONOPLMOHATIBLHOCTBIO BEIMYMH,
MPOLIEHTaMHU, B XOJE pELIEHHUs MAaTeMaTHYeCKUX 3aJady W 3aJad M3 CMEXKHBIX
MPEAMETOB, BBIMOJIHATH HECIOKHbIE TPAKTUYECKUE PACUETHI;

e aHANMM3UPOBATh TpadUKHU 3aBUCUMOCTEH MEXIy BeIWYHMHAMH (pacCTOSHUE, BpeMms,



TEeMIEpaTypa u T. II.).

Yyammiics moJy4uT BO3MOKHOCTh:
e [I03HAKOMHUTBCSI C MO3MIHOHHBIMU CHCTEMaMH CYHCICHHS C OCHOBAHUSIMH,
oTinuHbIMU OT 10;
yrayOuTh © pa3BUTh MPEJACTABICHHUS O HATypAIbHBIX 4YHCJIAX H CBOWCTBAX
JICIIMMOCTH;
Hay4YUThCSI MUCIIOJIH30BATh MPUEMBI, PAIIMOHATU3UPYIOIIUE BBIYUCICHUS, TPHOOPECTH
HaBBIK KOHTPOJIUPOBATH BBIUMCIICHUSI, BHIOMPASI TOAXOISAIIHNMI Il CUTYallH CII0CO0.

YucnoBbie OyKBeHHbIE BbIPAKeHH, YPABHEHMSA
Ilo oxoHYaHMHU U3yYeHHUSs] KYpca YYALIUIICA HAYYHTCS:
BBITIOJIHATH OTEPaIMU C YUCIOBBIMU BBIPAKEHUSIMH;
BBINIOJIHATE ~ IpeoOpa3oBaHusl OYKBEHHBIX BBIPDAKEHUH (PAaCKpbITHE  CKOOOK,
MIPUBEACHNE MTOI0OHBIX CIIaraeMbIX);
pemartb JIMHEWHbIE YpaBHEHMs, pellaTh TEKCTOBblE 3aJaud airedpandeckum
METOJIOM.

Yyammiics moJy4uT BO3MOKHOCTh:

Pa3BUTh MIPEICTABIICHHS O OYKBEHHBIX BBIPAKEHUSAX U UX TPEOOpPa30BaAHMSIX;
OBJIAJICTh CIHEIUATbHBIMA TMPUEMAMHU PEIICHUS YpPABHEHHM, MNPUMEHATH amnmnapar
YpaBHEHUH ISl PEUIECHUS KaK TEKCTOBBIX, TaK U IPAKTUYECKUX 3a/1a4.

I'eomerpuueckn ¢urypsl. U3mepeHune reomeTpuyecKuX BeJTMYMH
ITo oxOHYAHUM U3YUYEHHS KYPCA YYAIIUHCA HAYYUTCH:
pacro3HaBaTh Ha YepTexkax, PUCYHKAaX, MOJAEIAX U B OKPYKarOLIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPHUUECKHE (PUTYPHI U UX AIEMEHTHI;
CTPOMTH YTJIbl, ONPEAEIIATh UX I'PATYCHYIO MEPY;
pacrno3HaBaTh M M300pakaTh pa3BEPTKU KyOa, MPSAMOYrOJIbLHOTO Mapajuliesenunena,
MPaBUJILHOM UPaMUIbl, UIMHIPA U KOHYCA;
OTIPEIeIIATh MO JMHEUHBIM pa3MepaM pa3BEPTKU (PUTYpHI JTUHEHHBIE pa3Mepbl caMon
(burypsl 1 Ha000POT;
BBIYHCIATH 00BEM MPSAMOYTOJIBHOTO Mapaiesienumneaa u Kyoa.

Yyammiics moJy4uT BO3MOKHOCTD:

HAyYUTHCS  BBIYUCIATH OOBEM  MPOCTPAHCTBEHHBIX TE€OMETpPUUYECKUX  (uryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX apaJUICICIUIIEA0B;

yrayOuTh W Pa3BUTh MPEJACTABICHUS O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax;

HAay4YUTbCSl TPUMEHSTh T[OHATHE PAa3BEPTKU JUISl BBINOJIHEHUS MPAKTUYECKUX
pacyéToB.

DJieMeHTHI cTaTHCcTHKH. BepositrHocTn. KomOnnaTopHblie 3agaun
ITo oxoHYaHNH M3Y4YEeHUS KypCca YYallMiCa HAYYUTCH:
UCIOJb30BaTh IMPOCTEHIINE CIOCOOBI MPEICTABICHUS M aHalu3a CTATHCTUYECKUX
JTAaHHBIX;
pemaTh KOMOMHATOpHBIE 3a7ayll Ha HAaXOXKJCHHE KOJIMYEeCTBA OOBEKTOB WIIH
KOMOUWHAITHIA.

Yyammiics moJy4YuT BO3MOKHOCTD:
MPUOOPECTH TEPBOHAYATBHBINA OMBIT OpraHU3alliid cOOpa JaHHBIX TPU MPOBEICHHUH
ompoca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIATh WX aHAW3, MPEJCTaBIATh
pe3yNnbTaThl OIpoca B BUAE TAOIUIIBI, JHATPAMMBIL;



© HaY4YUTBCS HCKOTOPBIM CIICLIMAJIbHBIM HpI/IéMaM pelICHUA KOMGI/IHaTOpHI)IX 3ajJad.

Paszpnen [Inanupyemsle pe3ysbTaTsl
JMYHOCTHBIE MeTanpeIMETHbIE [IpenmeTHbIE
Harnapnas Y4eHUK TOTyduT Y4eHuk Haydurcs: Yuenuk
reOMEeTpUs BO3MOYKHOCTh JIeCTBOBATH 110 Hay4YuTCs: U300paxarb
COOTBETCTBEHHO ITOPUTMY, BUJETD (Gurypsl Ha MJIOCKOCTH;
OTHOCUTCSI K yueOe, |TeOMETpPHUYECKYIO 3ajauy B |* UCIIOJIb30BaTh
KOHTPOJIMPOBATh OKpYKaloIllel KU3HHU, Ire€OMETPUUECKUN «S3BIK» JJIs
IPOLIECC U PE3YIbTAT |[IPEACTABIATH OIMCaHUs
yueOHOU U uH($OpPMALIUIO B IIPEAMETOB OKPYKAKOLIETO
MaTeMaTH4eCKOn Pa3IUYHbBIX MOJETISX. MUDpa;
NEeSITENIbHOCTH. Y4eHuk noayduT * U3MEPSIThH JUIMHBI OTPE3KOB,
KpuTn4HO MBICIUTH, [BO3MOYKHOCTD: BEJIMYMHBI YTJIOB, BBIYUCIIATD
ObITh MHUIIMATUBHBIM, |I3BeKaTh HEOOXOAMMYIO |TUIOHIAAN U 00BEMBI QUTYD;
HaXO4YMBBIM, uH(pOpMaILHIO, * pacno3HaBaTh M U300paXkaTh
aKTUBHBIM TpU aHAJIM3UPOBATH €€, TOYHO [paBHbBIE U CHMMETPHUYHBIE
pelieHnu Y TPaMOTHO BBIpaXkaTb burypsr;
reOMETPUUECKUX CBOU MBICIIH C * IPOBOJIUTH HE CIIOKHBIE
3a/ad. MIPUMEHEHUEM MPAKTUYECKHE BHIYUCIICHHUSL.
MaTeMaTH4eCcKO1 YyeHuk noayuur
TEPMHUHOJIOTUH U BO3MOYHOCTB!
CHUMBOJIMKH, IPOBOJUTh  |yTIIyOUTh U Pa3BUTh
KIaccuuKaImH, IPEICTaBICHUS O
JIOTUYECKHEe 000CHOBAHMS. |TE€OMETPHUECKUX (DUTypax.
Apugpmernka |YYEHUK MOIYyUHUT Y4eHHUK HaAy49HUTCSA: VY4eHUK Hay4nTCs:

BO3MOYKHOCTb:
OTBETCTBEHHO
OTHOCHTCS K y4eoe,
I'pamoTHO M3NaraTh
CBOU MBICIIH
KputnuHno MbICTUTB,
OBITH MHUILIMATHUBHBIM,
HaXOJYUBEIM,
AKTUBHBIM TIpH
pEIICHUHN
MaTeMaTHYECKHUX
3a1a4.

JeicTBOBaTH 11O
aJITOPUTMY,

Buners MmaTeMaTHueCcKyrO
3a7a4y B OKpYy>Karouen
JKU3HH.

[IpencraBisTh
nHpopMaIuo B
Pa3IMYHBIX MOJIETISAX
YUeHHK MOJIy4YUT
BO3MOHOCTb:
YcTaHaBIvBaTh
MIPUYHUHHO-CJIC/ICTBEHHBIE
CBSI3H.

CTpouTh JIOTUYECKHUE
paccyxJeHus,
YMo3akatoueHus u AenaTh
BBIBO/IbI

Pa3BuTh KOMIIETEHTHOCTh
B 00J1aCTH HCTIOJIb30BAHUS
UH(POPMALMOHHO-
KOMYHUKATUBHBIX
TEXHOJIOTH.

*IIOHUMAaTh OCOOEHHOCTH
NECATHYHOUN CUCTEMBI
CUMCIICHUS;

®opmMynHpoBaTh U MPUMEHSTh
IIPU BBIYKCIICHUSX CBOMCTBA
JEICTBUS Ha/l pallMOHATbHBIMU
( HEOTpHIL.) YKCTIAMU

Pemath TekCTOBbIC 331a4U C
paloHaIbHBIMU YHCIIAMU;
BripaxkaTh CBOUM MBICITH C
HCI0JIb30BaHNEM
MaTEeMaTHYECKOTO S3bIKA.
Y4YeHUK MOIYYUT
BO3MOYHOCTb:

VYrayOouTs U pa3BUTh
IpeICTaBICHUS O
HATypaJIbHBIX YHCTIaX;

M cnoap30BaTh NpUEMbI
panroHaTU3UPYIOIIUe
BBIUMCIICHUS U PELIeHUE 3a/1a4
C palMoHAIbHBIMU( HEOTP.)
YHUCITAMU.

Yucnoswie U
OYKBEHHBIE

Y4eHUK NOIy4uT
BO3MO’KHOCTB!

VYyeHuk Haydurcs:
JlelicTBOBATH IO

Y4yeHuk HAY4YUTCA:
YuTtaTh 1 3aIUCHIBAThH




BbIpaKeHUsA.  |OTBETCTBEHHO ITOPUTMY; BUJIETh OYKBEHHBIE BBIPAXKEHMUS,
VYpaBHeHUS. OTHOCHTCS K yuebe. [MareMaTH4ecKylo 33/1a4y B|COCTaBIATh OYKBEHHbBIE
I'pamoTHO M3naraTh  |pa3auuHBIX GopMax. BBIPAYKEHUS.
CBOM MBICIIH Y4eHUK NOoJTy4duT CocraBisaTh ypaBHEHUS 110
Kontponuposars BO3MOJKHOCTB: BbIIEIATE |yCIIOBHIO.
MPOLIECC U PE3YINIBTAT |AIBbTEPHATUBHBIE Pewars mpocreiue
yueOHOM CIOCOOBI JOCTHXKEHHUS YpaBHEHUS.
JeSITEIbHOCTH IIeJTd ¥ BBIOUPATh Y4eHUK NOTyduT
OcBoutb 3P PeKTHBHBIE CIIOCOOBI  [BO3MOXHOCTB:
HaI[MOHAJIbHbIE pelieHus. Pa3BuTh npeacraBineHus o
LIEHHOCTH, TPATULII OYKBEHHBIX BBIPKEHUSAX
U KYJIbTYpY POJAHOTO OBnazers crenualbHbIMU
Kpasi UCIIOJIb3Ys IIpUEeMaMHU peleHus
KpaeBeIUeCKUI YpaBHEHUH, KaK TEKCTOBBIX,
Marepuai. TaK U MPaKTUYECKUX 3a7a4.
KomMb6unatopn |YueHuk nomydut Y4eHuk Haydures: YyeHuk HayuuTcs:
bl€ 3a/1a41 BO3MOXHOCTh [IpencraBasaTh Pemarbs koMOMHaTOpHBIE
COOTBETCTBEHHO nH(pOpMAITHIO B 3a/1ayy ¢ TOMOIIBIO TIepedopa
OTHOCHUTCSI K yuyeOe, |pa3iIu4HbIX MOJETSX. BapUAHTOB.
KOHTPOJUPOBATh Y4eHuK NoayquT VY4eHuk nosyquT
MIPOLIECC U PE3YNIbTAT [BO3MOKHOCTD: BO3MOYHOCTb!
yueOHOM U Breiensate [TproOpecty nepBoHaYaIbHBIH
MaTeMaTH4ECKON JIbTEPHATHBHBIE CIIOCOOBI [OIBIT OpraHu3alu coopa
JESTEIBHOCTH. JOCTHKEHUS LIETU U JAHHBIX IIPU TIPOBEICHUH

KputnuHo MbICTUTS,
ObITh UHUIIMATUBHBIM,
HaXO4YHBBIM,
aKTUBHBIM TPU
pelieHnu
KOMOHHATOPHBIX
3azad.

BBIOMPATh 3PPEKTUBHBIC
CrocoObI pereHus

ompoca 00IIEeCTBEHHOTO
MHEHUS;

OcCyniecTBISTh UX aHAJU3,
MPEJICTaBIIATh PE3yJIbTaThl
ompoca B BUJI€ TaOIUIIBL.
*HAYYHUTCSI HEKOTOPBIM
preMaM pelieHus
KOMOMHATOPHBIX 3a/1a4.

HarypajbHble yncia U HyJIb
HarypajbHblil psi yHCes U ero CBOMCTBA
HatypanbHoe 4muclio, MHOKECTBO HaTypajbHBIX YHCENl M €ro CBOICTBa, M300pakeHHe
HATypaJIbHBIX YUCEN TOYKaMU Ha YHUCIOBOW MpsiMoii. Vcmonb3oBaHHE CBOWMCTB HATypalbHBIX
YHUCeN MPU PEIICHUH 3a7a4.
3anuch U YTeHHE HATYPAJIbHBIX YHCeJI
Paznuune wmexay mudpoid u unciaoMm. llo3unmoHHas 3amuch HATypalbHOTO YHCHA,
MMOMECTHOE 3HA4YeHHE HUGPBI, Pa3psaIbl U KIACCH, COOTHOIIEHHE MEXKAY IBYMS COCETHHUMHU
pa3psAIHBIMU €IUHUIAMH, YTEHHE U 3aIIUCh HATypaJIbHbIX YUCEL.
Oxkpyrienne HATYPAJbHBIX YHCET
Heob6xonumocTs okpyrnenus. [IpaBuiio okpyrieHus HaTypalbHBIX YUCEIL.

CpaBHeHMe HATYPaJILHBIX YHCEJI, CpPABHEHHE ¢ YncaoM 0

Conep:xkanue Kypca

IloHATHE O CPaBHEHHUHU YHCETl, CPABHEHUE HATYPAIbHBIX YUCE APYT C APYTOM U C HYJIEM,
MaTeMaTH4ecKas 3aliUCh CPaBHEHUH, CIIOCOObI CPaBHEHUS YUCEl.
JeHcTBHA ¢ HATYPAJIBbHBIMH YHCJIAMHU




CnoxeHue W BBIYUTAHUE, KOMIIOHEHTHI CJIOXEHHUS U BBIUUTAHUS, CBSI3b MEXKIY HUMH,
HaxO0JICHUE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIO’KE€HHUS U BHIYUTAHUSL.

YMHOXEHUE U JIeJIeHWe, KOMIIOHEHTHl YMHOXXCHHS U JIEJICHUs, CBS3b MEXKIAY HUMH,
YMHOXKEHUE W CJIOXEHHE B CTOJIOMK, JEIICHHWE YTOJKOM, MPOBEpKAa pe3yiabTaTa C MOMOIIBIO
MPUKUJIKK U OOPaTHOTO JIEHCTBHSL.

[lepemecTuTENbHBII W COYETATENIBHBIM  3aKOHBI  CJIOKEHUS W YMHOXCHHS,
pacrpeienuTeIbHbIN 3aKOH YMHOKEHUSI OTHOCUTENIBHO CIIOKEHUS, 000CHOBAHUE ANIOPUMMO8
BbINOTHEHUS APUPMEMULECKUX OeliCBUIL.

CreneHnb ¢ HATYpaJbHBIM NOKa3aTeJeM

3anuce 4Kciia B BUAC CyMMBI pa3psiIHBIX CIIaraeMbIX, TOPSI0K BBIMOJHEHUS ACHUCTBUN B
BBIPAKEHUAX, COJACPIKAIIUX CTEIECHb, BBIUYUCICHHE 3HAYCHUN BBIPAKEHUN, COJEpKaIINX
CTETIEHb.

YucsioBble BbIpaKEeHUS

YucnoBoe BeIpaXEHHE U €T0 3HAYCHUE, TIOPSIOK BBHITIOJTHEHUS JICUCTBUH.

JleaeHue ¢ ocTaTKOM

Jlenenne ¢ OCTaTKOM Ha MHOXKECTBE HATYPAJIbHBIX YHCEN, CB0UCMEa OeneHus C
ocmamxom. IIpakTUdecKue 3a1a4u Ha IeTICHUE C OCTaTKOM.

CgoiicTBa U NIPU3HAKYU ACJIUMOCTH

CBOMCTBO IEIUMOCTH CyMMBI (pa3HocTH) Ha uucio. [IpusHaku genmumoctu Ha 2, 3, 5, 9,
10. Ilpusznaxu oenumocmu na 4, 6, 8, 11. Jokasamenbcmeo npusnaxos denumocmu. PenieHue
MPAKTUYECKHX 33J1a4u C TPUMEHEHNEM TTPU3HAKOB JIETTUMOCTH.

Pa3jioskeHne ync/ia Ha MPOCThIe MHOKUTEIH

[IpocThle u cocTaBHbIE UKCHa, peuemo Ipamocgena.

Pa3nokeHne HaTypaJbHOTO YKCIIa HA MHOYKUTEIH, PA3JI0KEHNE HA IPOCTbIE MHOKUTEIH.
Konuuecmso Oenumenei uucna, ancopumm pasioxceHusi yucia HA NPOCMble MHOMCUMENU,
OCHOBHAs MeopemMa apupmemuxu.

AnredOpanyeckue BbIpasKeHU s

Hcnons3oBanne OyKB 11 0003HAYCHUS YKCETl, BEHIYMCICHUE 3HAUCHUS aIreOpandecKoro
BBIPAKEHUS, IPUMEHEHUE aNreOpanvyeckuX BBIPAXKEHUHN Ui 3alMCH CBOWCTB apU(pMETHUYECKUX
NEHCTBUM, TpeoOpa3oBaHKe areOpandecKuX BhIPAKESHUMN.

Jeauresin m KpaTHbIE

JlenuTtenb U €ro CBOWCTBA, OOIIMI JETUTENh ABYX M 00Jiee Yynces, HAauOOIbIINI OOIIHit
JIeNIUTeNb, B3aUMHO MPOCThIE YMCIIA, HAX0XAeHWe Haubosbiiero oduiero aenutens. KpatHoe u
€ro CBOICTBa, 0o0lee KpaTHOE JOBYX M OoJjee yucelsl, HaUMEHbIee oOliee KpPaTHOE, CIIOCOOBI
HAXO0XJICHHUS HaUMEHBIIETO 00Iero KpaTHOro.

Apoou

OObIKHOBEHHbIE IPOOH

Hons, yactb, aApoOHOe uHcHo, ApoOb. [IpoOHOE YuCciIo Kak pe3ynbTaT JelieHUs.
[IpaBunbHbBIE U HEMIPaBUIIbHBIE IPOOH, cMelIaHHas Ipo0k (CMEIaHHOE YHCIIO).

3anuch HaTypaJIbHOTO YUCIIA B BUJE JPOOH C 33JaHHBIM 3HaMeHaTelleM, IpeoOpazoBaHue
CMEIIIaHHOM JIpoOU B HEMPABUIBHYIO JPOOh 1 HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEi.

CnoxxeHne ¥ BBIYMTaHHE OOBIKHOBEHHBIX JApoOei. VYMHOXKEHHUE U  JelieHue
OOBIKHOBEHHBIX JIpOOEii.

Apudmernueckue AEUCTBHS CO CMEIIAHHBIMH IPOOSIMH.

Apudmernueckue ASHUCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu bl4UCcIeHUll U UX npumMeHeHue npu 6bINOIHeHUU 0eucmeull.

HecsaTuuHbIe APOOH

enast u npoGHas yacTu aecatudyHoi apobu. [IpeoOpazoBaHue necsITUUHBIX Apobeill B
oObIkHOBeHHBIE. CpaBHEHHUE JAeCATUYHBIX JApobeil. CrokeHHMe U BBIYUTAHUE JECATUYHBIX
npobeii. OkpyrieHue AeCATUYHBIX ApoOell. YMHOXEHHWE U JelleHHWEe IeCSITHUYHBIX APOOeH.



Ilpeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecsmuynvle Opodu. Koneunvie u OeckoHeuHbvle
oecsamuumvie Opoou.

OTHoeHNe ABYX YHCeI

MacmTtab Ha mmane u kapte. [Ipomopumu. CBoiicTBa NPONOPIMA, HPUMEHEHHE
MPONOPLUI U OTHOLIECHUH IIPYU PELICHUU 3a/a4.

Cpennee apupmernyeckoe yuceJ

Cpennee apudmerndeckoe 1Byx uyncen. M3o0paxkeHune cpenHero apupmMeTudeckoro aByx
YyCeJl HAa YUCIOBOM MNpsAMOW. PelleHMe mNpakTHYecKuX 3a4ad ¢ IPUMEHEHHUEM CpEIHETO
apupmernueckoro. Cpednee apughmemuueckoe HeCKOIbKUX YUcel.

IIpoueHTsI

[lonsTe mnpoueHTa. BpluuciieHue NPOLEHTOB OT 4YKCIAa M YHUCIA IO H3BECTHOMY
MIPOLIEHTY, BhIpaXKEHHE OTHOLIEHUS B MPOLIEHTaX. PereHne HecloKHbIX MPaKTHUYECKUX 3a/1a4 C
MIPOLIEHTaMU.

JAuarpamMmmel

Cronbuarbie W KpyroBble auarpammbl. 3BrnedeHune wuHoOpManuM W3 JAUArpPaMM.
H3o6pasicenue ouazpamm no Yucio8bimM OAHHbIM.

PauuonanbHbIe yncia

IHoJi0xkuTENbHBIE U OTPHIIATEIbHBIE YHCIA

N3obpaxenune yncen Ha YUCIOBOM (KoopauHaTHOW) mpsimoid. CpaBHeHue yucen. Moayib
qyclia, Te€OMEeTpUYecKass WHTEepIpeTanus MOIyns uucia. J(eHcTBUS € NOJOKUTENbHBIMU U
OTpULATENbHBIMH YHCIIaMU. MHOXECTBO LENbIX YHCET.

IlonsiTue o panuoHanbHOM wumucie. [lepsuunoe npedcmasieHue O MHONCECHBE
payuonanvusix yucen. JIecTBUS ¢ pallMOHATbHBIMHU YHCIaMH.

PemieHue TeKCTOBBIX 32124

Eaununbsl w3MepeHMii: JUIMHBI, IUIOMAAM, OObEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IWHUIAMU HW3MEpPEHUS KaXJO0W BEIWYHHBL. 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHUE; IMPOU3BOAUTENBHOCTh, BpeMs, paboTa; IlieHa,
KOJIMYECTBO, CTOMMOCTb.

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemenne TekcToBBIX 3a/1a4 apumeTndeckuM crnocodom. Vcnonb3oBanue Tabiull, cxem,
YyepTexel, Ipyrux cpeAcTB MpeACcTaBIeHUs JAHHBIX IPU PEIICHUHN 3aJauu.

3anayu HA ABUHKeHHE, Pa00Ty M MOKYIIKH

Pemenne HecnokHBIX 3a/ad Ha JBI)KEHHE B IMPOTHUBOIOJIOKHBIX HAIpPaBIICHUSX, B
OJIHOM HaIpaBJICHWH, ABUKEHUE MO peKe M0 TEYEHMIO U MPOTUB TeueHus. PemieHue 3agad Ha
COBMeCTHYIO paboty. [Ipumenenue apoOeil mpu pereHnu 3aaad.

3agauu HA YACTH, 10JIH, NPOLEHTHI

Pemenue 3aau Ha HaxXOKJEHHE YacTH YMCIIA U YMCIA MO ero yactu. PemieHue 3amau Ha
MpOLEHTHI U A0iu. [IpuMeHenne mponopuuii Ipy pereHu  3a1ay.

Jlornueckue 3agadn

Pemienne HECNOXXHBIX JIOTHUECKUX 3adad. Peuwienue nocuueckux 3aday ¢ nomMoubio
epaghos, mabauy.

OcHOBHBbIE MeTOABbI peleHHs] TEeKCTOBBIX 3ajau: apudmMmeruyeckui, nepedop
BapUAHTOB.

Harasignas reomerpus

Qurypsl B okpyxaromieM Mmupe. Harnsanele mpeacTaBieHus o GuUrypax Ha MiIOCKOCTH:
npsiMasi, OTPE30K, JIy4, YroJl, JJOMaHas, MHOTOYIOJIbHUK, OKPY>KHOCTb, Kpyr. UeTbIpeXyroiabHUK,
MPSIMOYTOJIBHUK, KBaapaT. TpeyroibHUK, guobl mpeyeoivHukos. Ilpaguibhvie MHO20Y20IbHUKUL.
N300paskeHue OCHOBHBIX T€OMETpUUecKuX GUryp. Bzaumnoe pacnonodicenue 08yx npsambvlx, 08yx
OKpYJICHOCIEN, NPAMOU U OKpydcHocmu. JInmuHa oTpe3ka, JIoMaHOW. EnuHuIBl nM3MepeHus
mnHbl. [TocTpoenue oTpeska 3ajaHHON JUIMHBL. Buasl yrios. I'pagycHas mepa yrina. smepenune
U IOCTPOEHHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA.



[Mepumerp wmHOTOyronmpHuKa. [loHsTHE mIomAnM QUTYPBI;, EIUHUIBI H3MEPEHUS
wiomaay. [Inomane npsmoyroasHuKa, KBajapara. [IpubmmkenHoe n3Mepenue miomanud Guryp
Ha KJeTyaToit Oymare. Pagnogenukue ghueypol.

Harnsaneie mpencTaBieHUsT O TPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesnenumnern,
npusMa, mupammuaa, map, cdepa, KoHyC, WWIMHAP. M300paxeHne MpoCTpaHCTBEHHBIX (UTYP.
Ilpumepor ceuenuti. Mmnozoepannuxu. Ilpasunvnvie mnozoepannuxu. Ilpumepbl pa3BepTOK
MHOTOTPaHHUKOB, LIWJIMH/PA U KOHYCA.

[TonsTre 00beMa; equHUIIBI 00beMa. OOBbEeM MPSAMOYTOIBHOTO TTapauIelienunea, Kyoa.

[lonstue o paBeHcTBe ¢uryp. lLleHTpanbHas, oceBas U 3epKalbHAs CUMMETPHHU.
N300parkeHne CHMMETPHYHBIX QUTYD.

Pemienne mpakTHUecKkux 3a7ad ¢ MPUMEHEHHEM IIPOCTEHIINX CBOMCTB QUTYP.

HcTopusi MaTeMaTHKH

Tossnenue yugp, 6yxs, uepoenughos 6 npoyecce cuema u pacnpeoeieHus NpooyKmos8 Ha
Jlpesnem Bnuscnem Bocmoxke. Ceésazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoti cucmemvol cuucienus. Ilossnenue decamuunou 3anucu
yucer.

Poowcoenue u pazsumue apugpmemuxu namypanvuvix uucen. HOK, HOJ/, npocmoie uucna.
Pewemo Opamocghena.

llosasnenue Hyna u ompuyamenvHulx yucen 8 mamemamuxe opesnocmu. Ponw [Juoghanma.

Ilouemy (—1)(—1) =+17?

Jlpoou 6 Basunone, Ecunme, Pume. Omkpvimue Oecsimuynvix Opobeu. CmapurHbvle
cucmemvl mep. [lecaimuunvie Opoou u mempuueckasn cucmema mep. JI. Macnuyxuii.

TemaTuveckoe maHupoBaHue npeamera «MaremaTuka» 5 kiaace
K y4eOHuky A.I'.Mep3ask, B.b.Ilonouncknii, M.C.Axup
1 BapuaHT - 5 yacoB B Hezeno 175 yacos
2 BapuaHT — 6 yacoB B Hegenmo 210 Jacos

Tema Copnep:xaHue TeMbl KoJ1-Bo yacoB
1 2
BAPHAHT BAPHAHT
I'mapa 1. HatypaJjibHble YHcIa 20 23
Psn HaTypanpHBIX Uncen HarypanbHoe 4yncino, MHOKECTBO 2 2

HaATypaJIbHBIX YHCET U er0 CBOMCTBA.
Paznuune mexy mudpoi U 4ucIoM.
[To3urmonHast 3anuch HaTypaILHOTO YHCIIA,
MOMECTHOE 3HAUeHUE U PBI, pa3psabl U
KJIACChl, COOTHOILIIEHHE MEXIY ABYMS
COCETHUMU Pa3psAIHbIMU €AMHUIIAMU, YTEHUE
U 3aIlMCh HATYpaJbHBIX YHCE.

Hudpst. decsatuunas 3anuchk | JlecaTnyHass 3amuch HaTypalbHBIX YHUCEIL 3 3
HaTypaJbHbIX YUCEI Pumckas cucrema cumcienus. Ilo3ummonabie
cuctembl cunucienus. [lossnenue mudp, Oyks,
uepornudon B rpoiiecce cuera u
pacnpeneneHuss NpPOAYKTOB Ha JlpeBHeM
bmmwxnaem Boctoke. CBsa3p ¢ HeonuTudaeckoi
peBomtonnel. PoxaeHue mecTuaecaTepudHon
CHCTeMbI cuuciicHus. [losBieHne ACCATUUHOM
3aIIMCH YHUCEI.
Penienne TeKCTOBBIX 3a1a4

apudmernueckuM crocobom. VcnonszoBanue
TaOIUII, CXeM, YePTEIKEH, APYTUX CPEJICTB




MMPEACTABJICHHUA JAHHBIX IMPU PCHICHUA
3aga4u.

Ortpe3sok. [Inuna orpeska

Otpesok. [locTpoenue otpeska. [nuna
0Tpe3Ka, JoOMaHoW. Mi3mMepeHnue NiuHel
OTpe3Ka, IOCTPOEHHE OTPe3Ka 3aJaHHOMN
JuIHbI. CTapUHHBIE CUCTEMBI MEP,
MeTpUUecKas cuctema Mep. Benenue merpa
KakK €AWHUIbI JJINHBI. Pemenne TeKCTOBBIX
3a1a4 apu(METHYECKIM CITIOCOOOM.
Hcnonb3oBanue Tabaul, cXem, 4epTeke,
JIPYrUXx CpelCTB NPEICTAaBICHU JAHHBIX IIPU
peueHun 3axa4au

[Inockocts. Ipsamas. JIya

[Inockocts. IIpsamas. JIyu. Pemenune
TEKCTOBBIX 3aJ1a4 apu(PMETHUECKUM
croco6om. Mcnonn30BaHue TaOJIHII, CXEM,
YEPTEKEN, IPYTrUX CPEACTB MPEACTABICHUS
JIAHHBIX TIPU PELICHUN 3aa4H.

Perienne HecI0XKHBIX 3a1a4 Ha ABUXCHUC B
IIPOTUBOIIOJIOKHBIX HAITPABJIICHUAX, B OJHOM
HaImpaBJICHUH, IBHKCHHUEC 110 PEKE 110 TCUCHUTIO
" IIPOTUB TCUCHUA.

[kama. KoopanHaTtHbIN T1y4

[Ixama. KoopauHaTHBIN Ty4.
ApubdmMernueckne TeUCTBUS C HATyPATbHBIMHU
YUCIIaMM, TOPSIOK AeiCTBHl. Pemenue
TEKCTOBBIX 3aJ1a4 apu(PMETHUECKUM
cnocoboM. HaxosxieHne HeM3BeCTHOrO.
[Tpumenenue GopmyIbl MyTH.
[IpsamoyronsHuk. ®opMyibsl nepumeTpa u
TUTOIA/IH.

CpaBHeHHE HATypalIbHBIX
qucen

[TonsiTHe 0 CpaBHEHUU YKCEN, CPAaBHEHHE
HaATypaJIbHBIX YHCET APYT C IPYIOM U C
HyJnEM, MaTeMaTuyeckas 3aluch CPaBHEHUH,
CHOCOOBI CPABHEHUS YHCETT.

IToBTOpEHME 1
cUCTeMaTu3alus yueOHOro
Marepuana

KontponbHas padoTa Ne 1

Psan narypaneHbIx uncen. [lecsaTnyHas 3anuch
HaTypalbHbIX yncen. CpaBHEHME
HaTypaibHbIX ynucen. Orpe3ok. I[Tocrpoenne
oTpeska. /[nnHa oTpeska, J0MaHOM.
W3mepeHune AauHbI 0Tpe3Ka, IOCTPOCHUE
OTpe3Ka 3alaHHOM AnuHbL. [1110CcKOCTS.
[Ipsmas. Jlyu. lllkana. KoopauHatHbiii 1y4

T'nasa 2. Cioxenue

N BBIYMMTAHUEC HATYPAJbHBIX YHCEJI

33

38

Cnoxxenune HaTypaJbHBIX
yucell. CBOWCTBA CIIOKCHUS

CnosxeHne HaTypalabHBIX YUCEN, KOMIIOHEHTHI
CJIOXKEHMSI, CBSI3b MEXJly HUMHU, HAX0KJIEHUE
CYMMBI, U3MEHEHUE CYMMBI IIPH U3MEHEHUH
KOMIIOHEHTOB CJIO’)KEHHUs. Pernienne TeKCTOBBIX
3a1a4 apu(pMETHYECKHM CIIOCOOOM.
Hcnonbs3oBaHue TabnuI, cxeM, 4epTexei,
JIPYTUX CPEACTB MPEACTABICHUS JAHHBIX IPH
pELIEHNH 3aJauH.

Pemenune HecnoXKHBIX 3a7a4 Ha IBUKEHUE B
POTUBOMOJIOKHBIX HAPABIECHUSAX, B OJJTHOM




HaIlTpaBJICHHUU, IBUIKCHHUC 110 PCKC 110 TCUCHUTIO
" IPOTUB TCUCHMUL.

Beluntanue HaTypaabHBIX
qucel

CnoskeHue ¥ BEIYUTaHHUE HaTypaJbHBIX YHUCCII,
KOMIIOHCHTHI CJIOKCHUSA U BbIYMTAaHUsA, CBA3b
MCXKIAY HUMH, HAXOXKICHUC CYMMbI U
pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTHU IIPU
U3MCHCHHUHN KOMIIOHCHTOB CJIOKCHUS U
BEIUMTAHMSA. Pernrenne TeKCTOBBIX 3aga4y
apu(METHIECKUMH CIIOCOOaMu

UYucnoBble U OyKBEHHBIE
BbIpaxkeHus1. opMyIIbl

UucroBbie 1 OYKBEHHBIC BBIPAKCHHUS.
Ucropust hopmMupoBaHusi MaTEMaTHIECKUX
CHMBOJIOB.

EnnHue! naMepeHuit: JIMHBI, IO I,
00bEMa, Macchl, BpEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIY €AMHUIIAMU U3MEPEHHS
KQKJIOW BEJTUYHHBI. 3aBUCUMOCTH MEXKTY
BEIIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHHE,
MMPOU3BOIUTEIHLHOCTD, BpeMs, padoTa; IIeHa,
KOJIUYECTBO, CTOMMOCTb.

Pemenne TeKCTOBBIX 3a71a4 apu(PMETHISCKUM
CIIOCO0OM.

KonTpomsnas padora Ne 2

CJ'IO)KGHI/IG " BBIYUTAHUC HaTypaJ'II)HI)IX YUuCCeII.
CBOJCTBA CIIOKEHUS.
YucnoBbie 1 OyKBEHHBIE BBHIPAKCHUS

YpaBHeHue

VpaBuenust Kopenb ypaBHenus. Pemenue
TEKCTOBBIX 33J]a4 C IOMOIIIbIO YPaBHEHUIA.

VYron. OGo3HaueHUE YIIIOB

Bungs! yrnos. 3mepenune
YTJI0B

VYron. Bunel yrinos. ['pagycHas mepa yria.
H3mepenue v mocTpoeHHe YriioB ¢ MOMOIIBIO
TpaHCIIOPTHPA.

MmHoroyronbHuKH. PaBHbIE
burypsi

MHuoroyronsHukH. PaBHbIE GUTYPBHI

TpeyronbHUK U €ro BUJIBI

TpeyronabHUK, 6udbl Mpey2oIbHUKOS.
IIpasunvhvie MHO20Y20IbHUKUL.

[Ipsmoyroapauk. Och
CUMMETpUHU (UTYPBI

YeThIpeXyroJbHUK, TPSIMOYTOJILHUK, KBAIpaT.
N3o06paxeHnne OCHOBHBIX T€OMETPHYCCKUX
¢buryp. Pemienue TeKCTOBBIX 3a/1a4
apudMeTHYeCKUM criocobom. Mcnomb3oBanue
TaOIuUII, CXeM, YePTEKEH, APYrUX CPEIICTB
MIPE/ICTABJICHHS JTAHHBIX TIPH PEIICHUN
3aJa4H.

IToBTOpEHUE 1
CUCTeMaTH3aIus yueOHOTOo
Marepuana

KontponbHas padoTa Ne 3

VYpasHenus . Kopenb ypaBHeHus. Yron. Bunel
yrioB. I'panycHas mepa yria. M3mepenue u
IIOCTPOEHHUE YIJIOB € IIOMOIIBIO
TpaHcnopTupa. MHOroyrosbHuku. PaBHbie
¢urypsl. TpeyroabHUK. Bubl TpeyroipHUKOB
[Ipsmoyronsuuk. Kagpar.

I'naBa 3. YMHoKeHMe U 1eJIeHHe HATYPAJIbHBIX YHCEJT

37

45

YMHOKEHHUE.
[IepemecTuTenbHOE CBOMCTBO
YMHOKEHUS

YMHOXKEHHE HaTypaJbHbIX YHUCCII,
KOMIIOHCHTBI YMHOXKCHUS, CBA3b MCIKIY
HUMH, YMHOKCHHC U CIIOKCHUC B CTOJ'I6I/IK,




IPOBEPKa Pe3yJibTaTa C IOMOIIBIO TIPUKUIKH
¥ 00paTHOTO JACHUCTBUS

CouerarenbHoe U
pacnpeenuTeNbHoe
CBOMCTBA YMHOKECHUS

[IepemecTUTENBHBIN U COUETATEIbHBIN
3aKOHBI CIIOKEHUS U YMHOKECHUS,
pacnpenenuTebHbIN 3aKOH YMHOKEHUS
OTHOCHUTEIILHO CIIOKEHUS, 000CHOBaHUE
QITOPUTMOB BBITTOJTHCHUS apHPMETHUSCKUX
nercTBuil. Pelmenne TEKCTOBLIX 3a1a4
apudmernueckuM criocoooM. Mcrnonp3oBanue
Ta0JIHII, CXEM, YEPTEKEH, IPYTUX CPEJICTB
MPEJCTABIICHUS JAHHBIX IPU PEILICHUN
3a7a4d. Pelrenre HeCnoKHbIX 3a/1a4 Ha
JIBU)KEHUE B TIPOTUBOTIOJIOAKHBIX
HaIpaBJICHUAX, B OJJHOM HaIlPaBJICHUH,
JIBU>KEHUE T10 PEKE MO TEUCHUIO U MPOTHUB
TEUCHHS.

Henenue

YMHOX€EHUE U JeJIEHNE, KOMIIOHEHTHI
YMHOKEHUS U IEJICHUs, CBSI3b MEK/ly HUMH,
YMHO>KEHUE U CII0XKEHHUE B CTOJIOUK, JETICHHE
YTOJIKOM, IPOBEPKA pe3yibTaTa ¢ IOMOIIBIO
MIPUKUIKU ¥ 00paTHOTrO NeicTBus. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHUECKUMHU
crocobamu

Henenue ¢ ocTaTkoM

JleneHne ¢ 0CTaTKOM Ha MHOJKECTBE
HaTypaJbHBIX YUCEN, CBOMCTBA JACIICHUS C
octaTkoM. [IpakTuyeckue 3a1aun Ha JCICHHE
C OCTaTKOM.

CrerneHp umncia

CremneHp ynciia ¢ HaTypajdbHBIM TTOKA3aTelIeM.
[Tops10K BBIMOJIHEHUS JEHCTBUI B
BBIPOKCHUSX, COJCPIKAIITUX CTEIICHb,
BBIUMCIICHUE 3HAYCHUI BBIPAXKEHUH,
CoZIepKaIIuX CTCTICHb.

Kontponbnas padora Ne 4

YMHOXEHHUE U JCJICHHE HaTYPAJTbHBIX YHCEI.
CaolicTBa yMHOKEHUS. [leTleHne ¢ 0CTaTKOM.
Crenenb unciia ¢ HaTypajIbHbIM NIOKA3aTeJIEM.

IInomane. ITnontane
MPSMOYTOJIbHUKA

[MonsTre nomaam GUrypbl; eUMHULBI
u3Mepenus mionaau. [lnomans
IpsSMOYTOJIbHUKA, KBajparta. [IpubnmxenHoe
U3MEpeHHUE II0Iaan GUryp Ha KJIeT4aTon
Oymare. PaBHoBenmkue Gurypsl

EnuHuns u3sMepeHuii: JTUHbI, MI0IIa 1.
3aBUCUMOCTH MEXY €AMHULIAMH U3MEPEHHUS
KaXJ10} BEJTMUUHBI.

[IpssmoyronpHbII
napauenenunen. [lupamuna

Harnsanuele npencraBiaeHus o
IPOCTPAaHCTBEHHBIX (hUrypax: Kyo,
napajuleJenune, npusMa, IupamMmmua, map.
N306pakeHue npocTpaHCTBEHHBIX QUTYD.
[Ipumepsl cedueHnii. MHOTOrpaHHUKHU.
[IpaBunbHble MHOTOrpaHHUKH. [Tprmepsl
pa3BepTOK MHOIOTPAaHHUKOB.

Enuaunsl n3MepeHuii: JUIMHBI, MIOMAH.




3aBUCHMOCTH MEXY €AMHUIIAMU U3MEPEHUS
KaKJIOM BEITNYNHEI

O0BEM PAMOYTOJILHOTO
napaJuiesenuresa

ITousTue u cBoiictBa 00béMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIeyIeHIeia U Kyoa.
Enunune! uamepenuii: 00béma. 3aBUCUMOCTH
MEXIy EIUHUIIAMUA U3MEPEHUS KK I0H
BEJIMYMHEI. Pernrenne TeKCTOBRIX 3a1ad
apudmernueckuM criocodooM. Mcrnonp3oBanue
Ta0JIHII, CXEM, YEPTEKEH, APYTUX CPEJICTB
MIPE/ICTABJICHUS TAHHBIX MPU PEIICHUN
3aJ1a49m.

KomMOunaTopHsle 3a1aun

Pemenune HeCTIOKHBIX KOMOMHATOPHBIX 3a71a4.
Pemenne koMOMHATOPHBIX 33134 C TIOMOIIBIO
rpadoB, TabIUII.

[ToBTOpEHUE N
cucreMaTu3anus y4eOHOro
Marepuaia

KonTtponsnas padora Ne 5

Jenenue c octatkom. CTeneHpb YucIa ¢ HaTy-
panbHBIM noka3areneM. [loHsTue u cBoiicTBa
momaau. [lnomane npsaMoyrojgsHUKa U
kBajpata. Harmsiinele npeacraBieHus o
MIPOCTPAHCTBEHHBIX (PUTYpaX:
MPSIMOYTOJIbHBIN NapajuieNenune, Kyo,
UpaMuia, UIHHAP, KOHYC, map, chepa.
[TonsiTie u cBoiicTBa 00bEMa. OOBEM
IPSAMOYTOJIBHOTO Mapajulesenumnesaa u Kyoa.
Pemienne Hecn0KHBIX KOMOMHATOPHBIX 3a/1a4.

I'nasa 4.

OObIKHOBEHHbIE IPOOH

18

20

TTousiTie 0OBIKHOBEHHOM
npoou

OObIKHOBEHHBIE ApoOH. J{os1, yacTh, IpoOHOE
qucio, 1pook. JIpoOHOE YnCiIo KaKk pe3yabTaT
JIEJICHHS. 3aMiCh HATYPAITLHOTO YKCTIa B BUJIE
IpoOu ¢ 3aJlaHHbIM 3HaMeHarteneM. [[poou B
Basuiione, Erunre, Pume, Ha Pycu. Penienue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUMU
crocodamu

[IpaBunbHBIE U
HEeIpaBWIbHbIE IPOOH.
CpaBHeHue 1pooeit

[IpaBuiIbHBIE U HETIPABUIIbHBIC JIPOOH.
[IpuBenenue apodeit k 001meMy 3HaMEHATEITIO.
CpaBHeHue 0OBIKHOBEHHBIX APOOCH.

CrnoskeHne 1 BEIYATAaHUE
npo0elt ¢ 0TMHAKOBBIMHU
3HaMEHATEIAMHA

ApudmMernueckue TCUCTBUS C
OOBIKHOBEHHBIMHU APOOSIMHU U CMEIIaHHBIMH
yrcliaMu. Pelienne TeKCTOBBIX 3a/1a4
apudmernueckuM cnocobom. VMcronpzoBanue
TaOIUI, CXeM, YePTEeKEH, APYruX CPEJICTB
MPEICTABICHMS JAHHBIX IIPU PEUICHUU 33]1a41

JlpoOu u neneHue
HATYpaJIbHBIX YHACEIT

Apudpmernueckue neiicTBus ¢
OOBIKHOBEHHBIMH JIPOOSMHU M CMEIIaHHBIMU
yHclliaMU. Pelienne TeEKCTOBBIX 3a/1a4
apu(MeTHUECKUMHU CIIocoOaMu.

CMenraHHbIe YHCIa

Cwmemannsie yncna. [IpeoOpa3oBanue
CMENIaHHOH Ipo0Ou B HEMPABUIBHYIO IPOOh 1
Ha000poT. PelieHne TeKCTOBBIX 3a1a4
apumMeTUIeCKUMHU CrIocoOaMu

IToBTOpEeHue n
cUCTeMaTH3aIus yueOHOTOo

OO6bikHOBeHHBIE Apo0u. [IpaBUiIbHBIE U
HenpaBuiIbHbIE ApoOu. CMelIaHHbIe YHCIa.




MaTepuasa

KonTtposnsHas padota Ne 6

CpaBHeHUE OOBIKHOBEHHBIX ApO0OeCii U
CMENIaHHBIX yucell. Apudmernyeckue
JEUCTBUS C OOBIKHOBEHHBIMU JPOOSIMH U
CMEIIaHHBIMU YnciiaMH. PerieHne TeKCTOBBIX
3a/a4 apuhMETHICCKUMH CITIOCO0aMuU

T'1aBa

5. lecsaTu4uHbIe APOOH

48

55

[IpencraBnenue o
JECATUYHBIX APOOSX

Hecsitmunbie mpo6u. Llenas u npoOHast gacTu
necaTuaHol npoou. [IpencraBnenue
JECSITHYHOM IPOOU B BUIe OOBIKHOBEHHOU
IpoOu 1 OOBIKHOBEHHOMW B BUJIE JIECATUYHOM.
OTKphITHE ACCATUYHBIX ApoOeit. JlecaTuunbie
apoou.

CpaBHEHHE T€CATUYHBIX
npobeit

CpaBHEHHE IECATHYHBIX JIpoOei

OxpyriieHue yuces.
[Tpukuaku

CpaBHeHUE U OKpYIJIEHUE JECITUYHBIX
npo6eil. [Ipukuaky pe3ynbTaToB BHIYHMCICHHUM
Pemenune TekcToBbIX 33714 apuPMETHUECKUM
crocoooMm. Mcnons30BaHue TaOJIHIL, CXEM,
yepTexel, Ipyrux cpeAcTB MpeAcTaBIeHUs
JTAHHBIX NIPU PELICHUH 33/1a4H.

CI10’K€HHE U BEIYUTAHUE
JECATUIHBIX APOOCH

Apudmernueckue AeMCTBUS C TECATUUHBIMU
npoOsiMu. PereHne TeKCTOBBIX 3a/1a4
apruMEeTHUIECKUMH CIIOCO0aMHU.
[IpeobpazoBanrie 0OBIKHOBEHHBIX IpOoOei B
necsituuHblie 1poou. Koneunsie u
OCCKOHEUYHBIC IECATUYHBIE IPOOH.

KonTponsnas padora Ne 7

[{enas u ApoOHas 4acTH NECATUYHOM APOOH.
[IpeobOpazoBanme AeCATHUHBIX IpoOeH B
00ObIKHOBeHHbIE. CpaBHEHHE JICCATHYHBIX
npo6eit. CiioskeHre U BBIYUTAHUE IECSITHYHBIX
npobeit. OKpyriaeHne JeCATUIHBIX APOOCH.

VMHOXEHUE NECATUIHBIX
npooei

Apudmernueckre ASHCTBUS C ISCATUIHBIMU
IpoOsIMU: YMHOXKEHHUE JICCATHYHBIX ApOOeH
Ha HaTypaJbHBIC YHCIIa, Y MHOKCHHE
JnecITHUHBIX apoOeit. [TpeoOpazoBanue
0OBIKHOBEHHBIX JAPOOCH B JICCATHYHBIC APOOH.
Koneunbie 1 6ECKOHEYHBIE IECITHYHBIE
npo6u. PelieHre TEKCTOBBIX 3a1a4
apudmeTnyecKkuM crocoooM. Mcrnobs3oBanue
TaOJIMII, CXEM, YEPTEKEH, IPYTUX CPEICTB
MPEJICTaBICHUS JaHHBIX MPU PEIICHUH
3aJa4yd. Pellrenye HECI0KHBIX 3a71a9 Ha
JBUKEHHE B MPOTUBOTOIOKHBIX
HAIpPAaBIIEHUSAX, B OJJTHOM HalpaBlIeHUH,
JBUKEHHE M0 PEeKe M0 TEYSHHUIO U MPOTHUB
TeYeHHUs.

JleneHue IecITUYHBIX
npoobeit

Apudmernueckue AUCTBHS C TECATHUHBIMH
npoosimu: JleneHue nqecsITHUHBIX APOOeH.
EnuHuIeI n3MepeHuii: UIMHBI, TI0MIAIH,
00BEMa, Macchl, BpeMEHH, CKOPOCTH.
3aBUCUMOCTHU MEXIY €AMHUIIAMU U3MEPEHUS

10




KaKJIOW BEJTMYHHBI. 3aBUCUMOCTH MEXKIY
BCIIMYMHAMU: CKOPOCTb, BPEMA, paCCTOSIHI/Ie;
IPOU3BOUTEIBLHOCTh, BpeMs, paboTa; 1ieHa,
KOJIMYECTBO, CTOUMOCTD. PellieHne TeKCTOBBIX
3a/1a4 apuhMETHICCKUM CITIOCOOOM.
Hcnonb3oBanue TabiuIl, CXeM, YepTEKEH,
JIPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH
PCIICHNH 3aaa4H. Penrenue Hec0KHBIX 3a1a4y
Ha JIBUKCHHEC B ITPOTHUBOIIOJIOKHBIX
HaITpaBJICHUAX, B OAHOM HallpaBJICHUMH,
ABWIKCHUC 110 PCKE 110 TCYCHHIO U ITPOTHUB
TCUCHUS.

KonTpomasnas padora Ne 8 Apudmernueckue AeMCTBUS C TECATUUHBIMU 1 1
IpoOsiMu: YMHOKEHHE U JISTICHUE
JECTUYHBIX Apo0eit Perenne TeKkCTOBBIX
3a/1a4 apuhMETUUYECKUMH CTIOCOOaMHU.
Cpennee apudmeTndeckoe. Cpennee apudmMeTHIecKoe ABYX YUCE. 3 3
Cpennee 3HaueHue Benn4nHbI | MI300pakeHue cpeqHero apudmMeTundeckoro
JIBYX 4MCEN Ha YACI0BOM npsmoil. Pemenne
MPaKTUYECKHX 33734 C IPUMECHEHUEM
cpennero apudmerndeckoro. CpegHee
apu(METHIECKOE HECKOIBKUX YHCEIL.
[TponienTsl. Haxoxnenus [TponienTsl. HaxosxeHre nmpoieHToB OT 4 5
MIPOLIEHTOB OT YHCIa yycna. Penenre 3agad Ha MPOICHTHI.
[IpuMeHeHue nponopuuii Mpyu peuICHUN
3agad. Perenne TekCTOBBIX 3a7a4
apudmMeTnuecKkuM criocodom. Mcnomp3oBanue
TabNuUI, CXeM, UepPTEKEH, IPYrUX CPEJICTB
IPEJICTaBICHUS JaHHBIX MPU PEUICHUH 3a/1a4H
Haxoxpaenue yrcna no ero [TpouenTsl. Haxoxnenue uncia mno ero 4 5
MPOLIEHTaM npoueHTam. Pelienne TeKCTOBbIX 3a1a4
apuMETHYECKUMH CTI0COO0aMu
[ToBTOpEHUE M Cpennee apudmernyeckoe. CpeaHee 2 2
cUCTeMaTu3alus yueOHoro 3HaueHUe BeIUYUHBL [IporeHTHI.
Marepuana Haxoxnaenue mpouenToB oT uncia. Haxoxne-
KOHTpOHBHaﬂ pa60Ta No 9 HHEC YHCla I10 €ro MpoIcCHTaM. Penienue 3a1a4 1 1
Ha TPOICHTHI.

IloBTOpEeHUE M cucTeMAaTH3aIUs Y4eOHOTr0 MaTepuasia 14 24
[ToBTOpEHUE M Bce comeprkanue kypca 5 kiacca 13 23
CUCTeMAaTU3aIHs
yueOHOro MaTepuana
Kypca MaTeMaTuKu 5
KJlacca
HToroBast KOHTpOJIbHAS Bce comepxkanue kypca 5 kiacca 1 1
pabora
3amura nmpoeKTa 1 1
Peszeps 4 4




TemaTnyeckoe IUIaHUPOBaHUe NpeaMeTa «MaTteMaTHKa» 6 KJace

K yueOHuKky A.I'.Mep3ask, B.b.Ilononckuii, M.C.AAxup
1 BapuaHT — 5 yacoB B Hezeno 175 yacos
2 BapuaHT — 6 yacoB B Hejieno 210 gacoB

KoJ-Bo yacoB

Tema CoaepikaHue TeMbl 1 2
BaApUAHT BapHAHT
I'nasa I. le1MMoCTh HATYPAJIBHBIX YHCEJI 17 22
JlenmuTenu u KpaTHBIS JlenuTenb, KpaTHOE, HAUMCHBIIIEE KPAaTHOE 2 3
HATypaJbHOTO YUCIIa
[Mpuznaku nenmumoctu Ha 10, | [Ipu3Haku nenmumoctu Ha 10, Ha 5, Ha 2. 3 3
HaSwuHa?2 Yérublie
Y HEYETHBIE YKCIa
[Tpuznaku nenumoct Ha 9 u | [IpusHaku genumoctu Ha 9 u Ha 3 3 4
Ha 3
[Ipocteie u cocraBubie uncna | [IpocTeie HaTypanbHble yncna. CocTaBHbIE 1 2
HaTypajbHbIe yncia. Pa3noxenue
HATypaJIbHBIX YHCET Ha MHOKHUTEIIH.
Poxenne u pa3BuUTHE aprUPMETHKA
HarypanbHbIx uncen. HOK, HO/I, npocTeie
yucna. Pemero Opatocdena
HanGonpimii oOmmii Haunbonpmmii oOmuii 1enuTens AByX 3 4
JICITATEITb HaTypaJIbHbIX YHCETI.
Haunmensimee oOmiee kpatHoe | Hammenbiee obiee kpaTHOE IBYX 3 4
HaTypaJIbHBIX YHCE. AJTOPUTM HAXOXKICHUS
HOK
[ToBTOpEHUE M [TpusHaku AeTUMOCTH, TPOCTHIE U COCTaBHbIE 1 1
CUCTEMaTH3aIs y4eOHOTO yucna, HOK M HO/I natypajibHbIX ynced,
Marepuana B3alMHO IIPOCTHIE YHCIIA
Kontponbhas padota Ne 1 1 1
I'nmapa II. O0bIKHOBEHHbIE APOOH 38 47
OcHOBHOE CBOHCTBO ApoOH Kak nosrygaercst 0ObIKHOBEHHAs IpOOb, 2 3
YHUCIIUTENb U 3HAMEHATeN b Ipoou. Buabl
npobeii. OCHOBHOE CBOMCTBO ApoOH
Coxkpaienue apooei Yucnurenb 1 3HaMEHaATENb Ipoou. Buabl 3 4
npobeii. OcHOBHOE CBOMCTBO apodu. Uto
3HAYUT COKPATUTH Ipo0b. COKpaTUMBbIe U
HECOKpaTHUMBIE TPOOH
[IpuBenenue npobdeii k Uncnurenb ¥ 3HaMeHaTeNb qpoou. Buiel 3 4
o011eMy 3HaMeHaTeIto. npoo6eit. OcHoBHOE CBOMCTBO ApoOH. UTO
CpaBHeHue 1pooOeit 3HAYUT COKPaTUTh ApoOb. HoBbIH
3HaMmeHaresnb. OOmuii 3HaMeHaTesb,
JOTIOJTHUTENBbHBIA MHOKUTEND. HauMenbImn
oOmumit 3HameHarenb .CpaBHeHUe qpooeit
C OJIMHAKOBBIMH yucuTensiMu. CpaBHEHHE
IpoOeii ¢ 0IMHAKOBBIMU YHCITUTEIISIMU.
CpaBuenue npo0eit ¢ pa3HbIMH
3HAMEHATEeSIMU
CrnosxeHue ¥ BBIYUTAaHHE CrnoxeHue ¥ BIYUTaHUEe ApoOei ¢ pasHbIMU ) )




Ipo0eii ¢ pa3HBIMU
3HAMCHATCIIsIMU

3HaMCHATCIIIMHA

KonTtponsnas padota Ne 2 CpaBnenue 1po6eii ¢ 0JMHAKOBBIMU 1 1
gucnutensiMu. CpaBHeHUe apooeit
C OJIMHAKOBBIMH 3HaMeHaTesiMu. CpaBHEHHE
npoOeit ¢ pa3HbIMU 3HAMEHATEIISIMU.
CrnosxeHre ¥ BBIYUTaHHE Jpo0Oei ¢ pa3HBIMU
3HAMCHATEIISIMU
YMmHO)eHue apodei YMHOKEHHE ApoOu Ha HATYpaIThbHOE YHUCIIO. 5 6
YMHOKEeHHUE OOBIKHOBCHHBIX JPOOCH
Haxosxnenue npodu ot uncna | Haxoxaenue npodu oT uncia 3 4
Kontponbhas padota Ne 3 YMHOXeHre IpoOu Ha HATYypaJIbHOE YHUCIIO. 1 1
YMHOXkeHNEe 0OBIKHOBEHHBIX JIPOOCH.
Haxosxnenue npobu oT uncna
B3anmuo obpaTHbIe uncia B3anmuo oOpaTHbIe uncna 1 1
Henenue npobeit Jenenune npodeit 5 6
Haxoxnenue gucia no Haxosxnenue uncna mo ero apoou 3 4
33JTAaHHOMY 3HAYCHHIO €T0
npobu
[IpeobpazoBanme [IpeoOpazoBanusi OOBIKHOBEHHBIX IPOOEH B 1 2
0OBIKHOBEHHOM JIpOOH B NEeCITUYHLIE.
JECSITHIH YO
beckoneunsie nepuoanueckre | beckoneunble nepuoanyecKue AeCITUIHbIC 1 2
JECATUIHBIC TpOOH npobu. OKpyrieHue JeCATUIHBIX APOOH 10
3aJJaHHOTO pa3psiia
JlecsaTnaHoe MpUOIKEHUE Hecsatnunoe npubImkeHne 0ObIKHOBEHHOM 2 2
0OBIKHOBEHHOM JIpoOH npoou
[ToBTOpEHue u Bce ocHOBHbIE IOHSATUSL TEMBI. 1 1
cUCTeMaTu3alus yueOHOro
Marepuana
Kontponpnas padora Ne 4 Bce ocHOBHBIC TTOHATHSL TEMBI. 1 1
I'naga I1I. OTHOLIEHHA ¥ IPONIOPUMH 28 36
OTHOILIEHUSI OTHomIeHUE ABYX 2 3
yrcelnl. YTo MoKa3bIBaeT OTHOIIEHUE JIBYX
yycen. OTHOIIEHHE IBYX BeIUYUH. B3auMuo
oOpaTHbBIE OTHOILICHUS
[Iponopuun [Iponopuus. Bepnas nponopuus. Kpaitnue 4 5
wieHbl nponopuun. CpeHNe YIeHBI Mpo-
nopiuu. OCHOBHOE CBOMCTBO MPOIOPIIUH.
HewnssecTHbIN YileH PONOpUUN
[IpouientHOE OTHOIIEHHE IBYX | [IpolieHTHOE OTHOIIEHHE BYX YMCEN. 3 4
qucen
KonTtponsnas padota Ne 5 Bce ocHOBHbIE IOHATHS TEMBI 1 1
[Ipsimas u oOpaTHas [Ipsimo mpomnopiroHANIbHEIE TEpEMEHHbBIE 2 3

MMpONOPHUOHAIIBHBIC
3aBUCHUMOCTHU

BEJIMYMHBI, CBOMCTBO NMEPEMEHHBIX BEJIHUYHUH,
KOTOpBIE HaXOATCS B IPSIMOM
IPONOPIHUOHATIBHON 3aBUCUMOCTH, 0OpaTHO
IIPONOPLUOHAIIBHBIE IEPEMEHHBIE BEJIUUUHBI,
CBOMCTBO NIEPEMEHHBIX BEJTMYHH, KOTOPbHIE
HaXOoJATCsI B 0OpaTHOI MPONOPIMOHATEHON




3aBUCHUMOCTH

Jlesienue yncna B JaHHOM
OTHOIICHUU

JlesnieHue yucna B JJIaHHOM
OTHOLICHUM.

OKpyXHOCTb U KpyT

OKpyXHOCTb, LIEHTP OKPYKHOCTH, PATUYC
OKPY>KHOCTH, XOpJla OKPYKHOCTH, TUaAMETP
OKPY>KHOCTH, J1yTra OKPY>KHOCTHU, KPYT, LIEHTP
Kpyra, paauyc Kpyra, Xopaa Kpyra, A1aMeTp
Kpyra, CEKTOp Kpyra, MoJIyKpyr

JlnHa OKpYKHOCTH.
[Inomane kpyra

JliHa OKpY>KHOCTH, YUCIIO T, OECKOHEUHAs
HETepUoANUecKasi IeCATHYHAS IPO0b,
oAb Kpyra.

[unueap, KoHYC, map

I'eomerpuueckoe TEJOo, HWIAH]D,
OCHOBAHUSA HUIUHAPA, OokoBas
MIOBEPXHOCTh HWIMHApA, BBICOTA
MIMHApa,  oOpasymomas  OWIHHIPA,
dbopmyna miomaau 60KOBOM MOBEPXHOCTH
IUIMHApPA, KOHYC, OCHOBaHWE KOHYCa,
6okoBas MMOBEPXHOCTh KOHYCa,
oOpa3ylomniass KOHyca, BepIIMHAa KOHYca,
map, cepa, TeIO BparieHusl.

JlnarpamMmel

Huarpamma, cronbuaras quarpamma,
KpyroBasi Auarpamma, rpagudeckas
nrarpamma, rpadudeckasi HAKOTUTEIIbHAS
rarpaMmma

Crny4aiiHple COOBITHS.
BepositTHOCTE ciiydaitHOTO
COOBITHS

JlocToBepHOE  COOBITHE, HEBO3MOXKHOC
coObITHE, CITy4aifHOE coObITHE,
CTOTIPOIICHTHAST BEPOSITHOCTh, HYJICBas
BEPOSITHOCTb, PaBHOBEPOSATHOCTHBIC
COOBITHSL.

[ToBTOpEeHuE 1
cUCTeMaTu3alus yueOHoro
Marepuana

[Ipsimas 1 oOpaTHas IPONOPIUOHATIEHBIE
3aBucUMOCTU. OKPYKHOCTb U KPYT.
BeposaTHOCTb city4aitHOTO COOBITHS

Kontponbnas padorta Ne 6

[Ipsimas 1 oOpaTHas IPONOPIUOHATIEHBIE
3aBUCUMOCTU. OKPYKHOCTb U KPYT.
BeposTHOCTB cllyuaitHOTO COOBITHS

T'nmasa IV. PanyonajJbHbIe YHCJIA M JeHCTBUS HAJ HUMU

70

81

ITonoxurenbHbIC U
OTpULATCIIBbHBIC YU CJIa

OTpI/IHaTeHBHOe YuCJIO, IIOJOXHUTCIBHOC
YUCIIO, YHCJla C pa3HbIMU 3HAKaMH, 4HCjia C
OJMHAKOBBIMH 3HAKaAMM.

KOOpI[I/IHaTHaH npamas

KOOp)II/IHaTHaH npgamasd, Hadallio OTC‘léTa,
IMMOJIOKHUTCIIbHOC HAIIPABJICHUC,
OTPULATCIIbHOC HAIIPABJIICHUC, KOOPpAHUHATA
TOYKH, HCOTPULATCIIBHOC YH1CJIO,
HCIIOJIOKHUTCIIbHOC YHCIIO

Llenbie yncna. ParinonanbHbIE
qucia

HpOTI/IBOHOHO)KHLIe quciia, »0OcJo€ 4YHCIIo,
I[pOGHOC YUCJI0, HOCJIOC IIOJOXKUTCIIBHOC
quciio, OCJI0€ OTPULIATCIILHOC qucCJo,
paroOHaJIbHOC YUCIIO.

Moy uncia

Moaynb uncna, CBOMCTBA MOIYJIS, CBOMCTBO
MO/JTyJIEW MPOTUBOTIOJIOKHBIX YUCEN




CpaBHeHMe uncen

CpaBHeHue uncen Ha KOOpJAUHATHOM NpsSMOH,
CPaBHEHHUE IOJIOKUTEIBLHOTO U
OTPHLIATEIILHOTO YUCEII, CPAaBHEHUE JIBYX
OTPHLIATEIILHBIX YUCETl, CPABHEHUE
IIOJIOKUTEIBHOTO YMCIIa U HYJISI, CPABHEHUE
OTPULATEIILHOTO YNCIIA U HYJIS

KonTpomabnas padora Ne 7

ITonoxnrensHBIC U OTPUIATCIIBHBIC YHCJIA.
KOOpI[I/IHaTHaﬂ mpsamMas, KoopanHaTa TOUKU
enpie uncna. PanmonansHelie yncina Moayis
yucia CpaBHEHUE YUCE.

CrnoxeHue paMoHaIbHBIX
qHCcen

CBoiicTBa CII0KEHUSI YUCENl HA KOOPAUHATHOM
IPSIMOM, TIPABUJIO CIIOKEHUS YHUCET C
Pa3HbIMU 3HAKaMU, PABUJIO CIOKEHUS
OTPULATENIbHBIX YHCETl, CBOWCTBO CIIOKEHUS
MPOTUBOMOJIOKHBIX YHCET

CBOJICTBA CIIOKEHUS
paHI/IOHaJ'II)HI)IX qUCeIl

CrnoxeHue palMoHaIbHBIX YUCEI

Brrauranme panroHaJIbBHBIX
YHUCCJI

Brerauranue uncen. Yucno,
MIPOTUBOIIOJIOKHOC BEIYNTACMOMY.
[IpencraBienue pa3HOCTH B BUAE CYMMBI.
JlnvHa oTpeska Ha KOOPJAUHATHOW MPSMON

KonTposbnas padora Ne 8

Bce ocHOBHEBIE TTOHATHST TEMBI.

VYMHOXEHNE panrOHAJIBHBIX
YHCCJI

[TpaBmiio yMHOXEHUS JBYX YHCEN C pa3HBIMU
3HaKaMH, TMpPaBWJIO  YMHOXXEHHS  JBYX
OTpULIATENIbHBIX qrced, CBOMCTBa
IPOU3BEICHUS. [losiBienne  Hynss
OTpULIATENIbHBIX ~ YHMCET B  MaTeMaTuKe
npeBHoctd. Ponp  Jlmodanta.  [louemy

(-1)(-1)=+17

[lepemecturenpHOE
U COYEeTaTeNbHOE
CBOICTBa
YMHOKEHUS
paIoHaIbHBIX
qucel.
Koaddumument

[lepemecTuTEIIEHOE CBOMCTBO YMHOKEHUS
palMOHATIBHBIX ~ YHUCEJ, COYeTaTeNIbHOe
CBOWCTBO  YMHOXXCHHS  PallMOHAIBHBIX
qucen, Ko3QPUIIUEHT.

PacnipenenurenbHOE CBOMCTBO
YMHOKEHUS

PacrnipenenurensHoe CBOMCTBO YMHOKEHUSL.
[TonoOnbie cnaraemele. [1puBeaeHmne
MOJOOHBIX ClIaraeMbIX

HCHGHI/IC pallnOHAJIbHBIX
YHUCCJI

YacTtHoE palrOHAJIBHBIX YUCEII, IIpaBUJIa
JACJICHUS PAallMOHAJIBHBIX YU CCII

KonTposnpHas padota Ne 9

Bce ocHOBHBIE MOHATHS HpOﬁHCHHHX TEM.

Pewrenne ypaBHeHUI

VYpasuenue. Kopenb ypaBHeHus. Pemurs
ypaBHeHue. [IpaBuiia nepeHoca cinaraeMblix
U3 OJIHOM YacCTH YPaBHEHMUS B IPYTYIO;
YMHOKEHUs (J1enenusi) o0enx Jacten
YPaBHEHUS Ha OJTHO U TO Y€ YUCIIO, HE
paBHOE HYymI0. JIMHENHbIE ypaBHEHUS

Pewrenue 3aa4 ¢ momMoIb0
YpaBHEHUH

Maker. Ycnosue 3agauu. Bonpoc 3agaun.
Pemenue 3a1a4 ¢ nOMOIIBIO YpaBHEHHI




KonTtponsHas padora Ne 10 Bce ocHOBHbBIE OHATUS MPOUAECHHBIX TEM. 1 1
[epnienaukynspusie npsmsie | [Ipsimas. CoiictBo npsimoid. [Ipsimoit yroo. 3 3
[lepneHIUKYISIpHBIC IPSMBIC.

[lepneHIUKYIIApHBIC OTPE3KH, TyIH
OceBast 1 LICHTpaJibHAs OceBast 1 IIEHTpaJIbHAsE CUMMETPHUSL. 3 4
CUMMETpUHU CaoiictBa cummetpuil. CuMmMeTpruyHbIE
(burypsL.
[MapannenbHbie TpsIMbIC [TapanienbHbIe MPsMBbIC, TAPATUICITHLHBIC 2 2
OTpE3KH, MapauIeTIbHbIC TyYH, CBOMCTBO
napauIeIbHBIX MPSIMBIX
KoopannaTHas miockocTh KoopaunaTtasie TpsIMBIE. Cucrema 3 4
KOOpIMHAT  Ha  IUIOckocTH.  Hawano
koopauHat.  KoopawHaTHas — TUIOCKOCTH.
Koopaunatet TOukmM. AOciucca TOYKH.
Opmunara Touku. Ock abcumcc. Och
OpIHMHAT
I'paduku I'padux nemxenus. I'paduk pocra. ['padux 2 3
M3MEeHEeHHs Macchl. [ padk n3MeHEeHUS
Temreparypsl. ['paduk u3MeHEHMS BBICOTHI
[ToBTOpEHUE U Bce ocHOBHbBIE IOHATHS TPOIIEHHBIX TEM. 2 2
cUCTeMaTu3alus yueOHoro
MaTepuaa
KonTtponbhas padorta Ne 11 Bce ocHOBHBIC TOHATHS TIPOWICHHBIX TEM. 1 1
IloBTOpEHUE M ccTeMAaTH3aIUs Y4eOHOTr0 MaTepuasia 17 19
[ToBTOpEeHUE M Bce conmepxanue xypca 6 kimacca 16 18
cUCTEMaTH3aIs y4eOHOTO
MaTtepuaia Kypca MaTeMaTUKH
6 xnacca
Kontponbras padorta Ne 12 Bce coneprkanue xypca 6 kimacca 1 1
3amura nmpoexra 1 1
peseps 4 4
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