I[IPUHSITA

IlegarornyeckuM COBETOM

MBOY COHI Ne2 r.Huxuauii JIomoB
ot 30.08.2023

[Tpotokon Nel

YTBEPX/IEHA

[Tpukazom no MbOY COUI Ne2 r. Huxnuii JlomoB
ot 31.aBrycra 2023

Ne237-04

AxanTupoBaHHas padoyas mporpaMmma

MoanncaHo undpoBoi

KapBaU.KaFI noanucblo: Kapeaukas

TaTbFIHa TaTtbAHa BnagummnposHa

B [laTa: 2023.09.22
NafgnMNPOBHA 13.59.17 10300

OCHOBHOI'0 001Iero 00pa30BaHMsl 10 MAaTEeMaTHKe

g nereu ¢ OB3

¢puiuana MyHHIUIIAJIBHOTO OI0IKETHOI0 0011€00PA30BATEIBHOI0 YUPeKICHUSA
cpeaHeii 00meoopazoBarebHON MK0JbI Ne2 r.Huxnuii JlomoB B ¢. Bupra
(PenepaabHbIi rOCy1apCTBEHHBINH 00pa30BaTeIbHbIN CTAHIAPT OCHOBHOIO 0011€r0 00pa3oBaHusl)

Bapuant 7.1

c.Bupra, 2023



AnantupoBaHHas pabouas nporpamma Juis ooydatromiuxcs ¢ 3[1P ( BapuanT 7.1.) mo mMaTemaruke i 5-9 KJ1accoB co3/iaHa Ha
OCHOBE HOPMAaTHUBHO-TIPABOBBIX JJOKYMEHTOB:

-OenepanbHbiM 3akoHOM Poccutickoit denepanmu ot 29 aexadps 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- -Ilpukazom MunuctepctBa obpazoBanusi u Hayku PO ot 19.12.2014 r. N 1598 «O0 ytBepxkaeHuu QeaepaabHOTO
rOCyAapCTBEHHOTO 00pa30BaTEILHOIO CTaHJAapTa OCHOBHOTO 00IIEro oOpa3oBaHUsi 00YyYarOUIUXCsl C OrPAaHHUYECHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbs», TPEOOBaHUSIMU (eIepaIbHOTO FOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
obmiero oopazopanus (qanee @I'OC OOO) oOyyaromuxcsi ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3710poBbs (nasiee OB3).

- CanllnH-2.4.2..28.21.-10 ot 29 nexa6ps 2010roma Ne 189.

- Ha ocHoBe amantupoBaHHOM OCHOBHO# 00111€00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00111eT0 0Opa3zoBanus (AOOII
0OO0OQO) obyyaromuxcs ¢ 3aJepKKOU neuxuueckoro pazputus (Bapuant 7.1.) MBOY COIIl Ne2 r.Huxxuuii Jlomos

Bapuant 7.1. npennonaraet , uro odyuyatommuiics ¢ 311P monydaetr o6pa3zoBaHue, MOJHOCTHIO COOTBETCTBYIONIEE MO UTOTOBBIM
JTOCTIKEHUSIM K MOMEHTY 3aBEpIICHUsI 00yueHHs 00pa30BaHUI0 00YyJaIONUXCsl, HE UMEIOIIUX OTPaHUYEHUHN TI0 BO3MOKHOCTSIM
3JI0pPOBbsI, B T€ k€ Cpoku oOyuenus ( 5 — 9 knaccel. O6s3arenbubiMu yenoBusamu peanusannu AOOIT OO0 oOy4arommxcs ¢
3IIP sBisieTCst ICUXOJIOTO- MEIaroTHYECKOe COMPOBOXKIEHNE OOYYaroIIerocs , COrIacOBaHHAasi paboTa y4YWTeNs ¢ TearoraMmu
, PEATM3YIOUIMMHU TIPOrpPaMMy KOPPEKIMOHHOM paboThI , COAEpKaHWEe KOTOPOM AJI KaXKI0ro 00ydarolerocs onpenensercs ¢
Y4E€TOM €ro 0CoObIX 00pa3zoBaTeNbHBIX MOTPeOHOCTEN Ha ocHOBe pekomenaaruii [IMIIK.

[Iporpamma amantupoBaHa miis oOydenust aetet ¢ 3[IP ¢ yderom ocoOeHHOCTEH WX TCUXO(PHU3UYECKOTO Pa3BUTHS,
WHJIUBUAYAJIBHBIX BO3MOXHOCTEH M MIPU HEOOXOIMMOCTH 00€CTEeUUBAIONIAs KOPPEKIIUIO HAPYIICHUH Pa3BUTHUS U COLIMAIBHYIO
aJlanTalydi0 YKa3aHHBIX JIMI. AJanTUpoBaHHas paboyas mporpaMma IMOCTPOEHA C YYETOM OCOOCHHOCTEH pa3BUTHS JIETEH ¢



3anepkkoit neuxudeckoro passutus (3I1P). Bee oOyuaromumecs: ¢ 3I1P ucnbIThIBalOT B TOW HIIM MHOW CTETEHU BBIPAKEHHBIC
3aTpyJHEHUS B YCBOCHHHM YYE€OHBIX NporpamMM, OOYCJIOBICHHBIE HEAOCTATOYHBIMU TO3HABATEIbHBIMH CIIOCOOHOCTSIMH,
CHEU(PUUIECKUMH PACCTPOICTBAMH TICHXOJIOTUYECKOTO Ppa3BUTHUs (LIKOJBHBIX HABBIKOB, PEeYd M Jp.), HAPYHICHUSIMH B
OpraHM3allM JEeATEIbHOCTH W/uiu noBeldeHus. OOmuMmu ans Beex oOywatomuxcs ¢ 3[IP saBisroTcs B pa3HOM cTeneHu
BBIPQXKEHHBIE HENOCTAaTKU B ()OPMHUPOBAHMM BBICIIUX ICUXWYECKUX (QYHKIMI, 3aMEUIEHHBI TeMIl, JMOO HEPaBHOMEPHOE
CTaHOBJICHUE NO3HABATENIbHOMN JESITENIHOCTH, TPYIHOCTH MPOU3BOJIBHOM caMoperyisiuu. JlocTaTouHo 4acTo y 00ydarommxcs
OTMEYAIOTCSl HApYLIEHHs peYEBOM U MEJIKOW PYYHOM MOTOPUKH, 3pUTEIBHOIO BOCHIPUSITHS U IPOCTPAHCTBEHHOW OPUEHTUPOBKH,
YMCTBEHHOM pab0TOCIIOCOOHOCTH U SMOLIMOHAIBHOM Cephl.

Heasamu uzyuenus npeameta «MaTeMaTtuka» B 9-9 kinaccax siBISIOTCS:

e (hopMHpOBaHWE MPEACTABICHUN O MAaTEMAaTHKE, KaK YacTH OOIIECYETIOBEUYECKOW KYIbTYPhI, O 3HAYUMOCTH MaTEMAaTHKH B
Pa3BUTHH [UBUIN3AIIMN U COBPEMEHHOTO OOIIIECTBA;

® DPa3BUTHE JOTUYECKOTO U KPUTHUUECKOTO MBIIIUICHUS, KYJIbTYpPbl P€YH, CHIOCOOHOCTH K YMCTBEHHOMY AKCIIEPUMEHTY;

e (GopMHpPOBAHNWE WHTEIUICKTYaIbHONM YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K TPEOJOJCHUIO MBICIUTEIBHBIX
CTEPEOTHUIIOB, BEITEKAIOITUX M3 OOBIJICHHOTO OIIBITA;

® BOCIHUTAaHWE KA4eCTB JIMYHOCTH, OOCCTICUMBAIONIMX  COIHMAIBHYI0O MOOWMJIBHOCTH, CIIOCOOHOCTh IPUHUMATH
CaMOCTOSITEIILHBIC PEIICHUS;

¢ (hopMHUPOBaHKE KAYECTB MBIIIJICHUS, HCOOXOIMMBIX JIJIS aJanTallik B COBPEMEHHOM MH(POPMAIMOHHOM OOIIIECTBE;

e pa3BUTHE UHTEPECA K IPEIMETY;

® pa3BUTHE MPEJCTABICHUI 0 MaTEMaTHKE Kak (hOopMe OTTMCAaHUS M METO/C TTO3HAHUS JIeHCTBUTEILHOCTH, CO3/TAaHUE YCIIOBUM
JUTSI IPUOOPETEHUS MTePBOHAYAIBHOTO OIBITA MATEMATHYECKOTO MOJICTUPOBAHHS,

e (hopMHpoOBaHHE OOIIMX CIIOCOOOB HMHTCIUICKTYAJIbHOW ACSATCIIBHOCTH, XapaKTEPHBIX JUISI MAaTEMaTUKH M SBIISFOIIMXCS
OCHOBOM MO3HABATEIILHOMN KYJIBTYPhI, 3HAUNMOM JJI PA3INIHBIX cep YeTOBEYECKOM NeSITEIbHOCTH;



® OBJAJCHHC MAaTeMaTHYCCKHMMHU 3HAHUSMU W yMEHHUSIMH, HEOOXOIUMBIMU JUIS TPOJOJDKCHHS 0Opa3oBaHUs, W3yYCHHS
CMEXHBIX TUCUUIUINH, TPUMEHEHHUS B IOBCEHEBHOM KU3HU,
[Tpu 0OyueHHr MaTeMaTHKHU MPEyCMaTPUBAOTCS CIICIYIONINE 3a1aYH:
e TIPEIOCTABIATH KAXJIOMY OOyUYaIOIIEMYCs BO3MOXXHOCThH JOCTMDKCHHSI YPOBHS MAaTEeMAaTHYECCKUX 3HAHWUH, HEOOXOIUMOTO
JUTSI TalbHENTIEH YCIIeTHOM )KU3HU B OOIIECTBE;

e B OCHOBHOM 001eM 0011eM 00pa30BaHuU HEOOXOAMMO MPENyCMOTPETh MOATOTOBKY O0YYarOIIKUXCsl B COOTBETCTBUH € UX
3aIllpocaMM K YpOBHIO MIOATOTOBKU B chepe MaTeMaTHYecKoro o0pa3oBaHusl.

Hapﬂ;[y C O6Hl€06pa3OBaTeJ'IBHBIMI/I, CTaBATCS U KOPPECKIHOHHO-Pa3BUBAIOIIME 3aJaYH:

BOCIIOJIHCHHUC HpO6GJIOB MATEMATHUYCCKOI'O pPA3BUTHA YYAIIUXCA HYTéM 060F31H€HI/I}I HX YYBCTBCHHOI'O OIIbITA,
OopraHu3anuAa HpeﬂMeTHO—HpaKTHqCCKOﬁ ACATCIIBHOCTH,

CIICHraJIbHas IMOATIOTOBKA YUAIINXCA K BOCIIPHUATHUIO HOBBIX TPYIAHBIX TCM, 06yquHe IIO3TAIIHBIM I[GﬁCTBHfIM;

(bOpMI/IpOBaHI/IC OIICpanunu O6paTI/IMOCTI/I Y CBSI3aHHOM C HEM TMOKOCTH MBIIIJICHU.
B O6Y‘I€HHH I[GTGI71 ¢ 3IIP CJICOYCT IIOJIHOCTBIO PYKOBOACTBOBATLCA 3aJa4aMU, IIOCTABJIICHHBIMH IICPC O6Hl€06p&30B&TGJILHOI>i
MKOHOﬁ, a TaKKC IMOCTOAHHO UMCTh B BHUAY CH@HHCI)H‘—I@CKI/IG 3alavun: pasBUTHUC O6H_[€I/IHT€JIJI€KTyaJ'IBHBIX YMGHI/Iﬁ N HAaBBbIKOB,
Pa3BUTHUC HABBIKOB CAMOKOHTPOJIA, (1)OpMI/Ip0BaHI/IC HAaBBIKOB yqe6H0171 ACATCIIBHOCTU H€O6XOI[I/IMBIX JJIs1 OBJIaACHUA OCHOBHBIM

KypCOM MaT€MaTHUKH.
Koppexkunonnas pabdora:

OOyueHne MaTeMaTUKu OOYYArOIIMMCS C 3aJIEPKKOM Pa3BUTHSA HOCUT AJIEMEHTAPHO-TIPAKTUYECKUN XapaKTep U HAMpPaBICHO
Ha pa3pelleHNe CIEIYIONINX OCHOBHBIX 3a/1a4:

e HAyYUTh LIKOJbHUKOB MPABUJIBHO U OCMBICJIEHHO YATATh JOCTYITHBIA UX IOHUMAHUIO TEKCT;

e BBIPAOOTATH JOCTATOYHO MPOYHBIEC HABBIKUA TPAMOTHOTO TUCHMA;

e HAYYUTh MOCJICIOBATEIILHO U MPABWIHLHO U3JIaraTh CBOU MBICIH B YCTHOM U MUCbMEHHOU (hopme;
e TIOBBICUTH YPOBEHB OOIIIETO PA3BUTHS yUAIIUXCS,

o (dopMupoBaTh HPABCTBEHHBIC KAU€CTBA ITKOJLHUKOB.



« Kparkasn xapakrepuctuka odyuaromuxcs ¢ 3IIP. Bece o6yqarommecs ¢ 3[1P ucnbIThIBaIOT B TOM UM MHOW CTETICHU
BBIpKEHHBIC 3aTPYAHEHHS B YCBOCHHH YU€OHBIX MPOTrpamMM, 00yCIOBICHHBIE HEOCTATOYHBIMU TTO3HABATEIbHBIMU
CIIOCOOHOCTSIMHU, CIIENU(UUECKUMU PACCTPONUCTBAMH IICUXOJIOTHYECKOTO Pa3BUTHUS (IIKOJIBHBIX HABBIKOB, PEYH U JIp.),
HapyLICHUSAMHU B OpraHU3aliy IeATEIbHOCTH W/1in noBeneHus. O0mumu 1 Bcex oOydaromuxcs ¢ 3I1P sistorcs B
Pa3HOM CTENEeHU BhIPaXKEHHbIE HEJOCTATKU B (POPMUPOBAHUM BBICHINX ICUXUYECKUX (PYHKIIMNA, 3aMEJUIEHHBIN TEMII, JIN0O
HEPABHOMEPHOE CTAHOBJICHHE IT03HABATEIBHON JEATEIbHOCTH, TPYIHOCTH IPOU3BOJIBHON camoperysinnu. JlocTaTouHo
4acTo y 00Oy4daroluXcsl OTMEUYal0TCs HapyLIEHHs] pe4eBOM U MEJIKOM pyYHON MOTOPUKH, 3pUTEIILHOTO BOCIIPUATHS U
MIPOCTPAHCTBEHHON OPUEHTUPOBKU, YMCTBEHHOMN pab0OTOCIIOCOOHOCTH ¥ SMOLMOHATBHOU CepBI.

JIN4HOCTHBIE, MeTalpeIMeTHbIC U MPeAMeTHbIC pe3y/IbTaThl 0cBOeHUus odyyawmumucsa ¢ OB3 AOOII OO0
cootBeTcTBYeT PI'OC

1. Tlnanupyemble pe3yJbTaThl OCBOEHUSI Y4eOHOI0 NpeaMeTa.

JINYHOCTHBIE pe3yabTaThI
1) poccuiickas rpakJIaHCKas HACHTHYHOCTD: ATPHOTH3M, YBakeHUE K OTeuecTBy, MPOLILIOMY U HACTOSIIEMY

MHOTOHAIIMOHATBHOTO Hapoaa Poccun; oco3HaHme cBOSH dSTHUYCCKON MPUHAIICKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIBTYPHI
CBOETO HapoJla, CBOETO Kpasi, OCHOB KyJbTYpHOTO Hacleaus HapooB Poccuu 1 yenoBeyecTBa; yCBOCHHE T'yMaHUCTUIECKUX,
JIEMOKPATHIECKUX U TPAJAUIIMOHHBIX IIEHHOCTEH MHOTOHAITMOHAIIBHOTO POCCHUICKOTO 00IIeCTBa; BOCITUTAHUE YYBCTBA
OTBETCTBEHHOCTH U J1ora nepen Ponunoi;

2) OTBETCTBEHHOE OTHOIICHUE K YYCHHIO, TOTOBHOCTh M CITOCOOHOCTH OOYUAIOIIMXCS K CAMOPAa3BUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMM K OOYYEHHUIO W TO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO JalIbHEUINEH WHIWBUIYATIbHON
TpaeKkTopuH 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHpe Tpodeccuii M MpoPECCHOHATBHBIX MPEANOYTCHUH, C yIeTOM
YCTOWYMBBIX TTO3HABATEIILHBIX WHTEPECOB, a TAaK)K€ HAa OCHOBE YBa)KHTEIIBHOTO OTHOIICHHS K TPYIY, OIbBITAa y4acTHs B
COIMATBHO 3HAYNMOM TPYIIE;



3)1en0CTHOE MUPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKHY,
YUHTBIBAIOIIEE COLUATIBHOE, KYJIBTYPHOE, 3bIKOBOE, TYXOBHOE MHOI000pa3ue COBPEMEHHOIO MUPA;
4)oco3HaHHOE, YBaXHUTEIbHOE U JOOPOXKENaTEIbHOE OTHOIIIEHUE K APYrOMY YelIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO,
KYJbTYpE, SI3bIKY, BEPE, FPAKIaHCKON MO3ULIUU, K UCTOPUH, KYJIbTYpPE, PEIUTUHU, TPAIULIUSIM, S3bIKaM, IIEHHOCTSIM HapOOB
Poccuu 1 Hapo10B MUpa; TOTOBHOCTh U CITOCOOHOCTH BECTHU JAHAJIOT C JPYTUMHU JIFOABMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;
5)OCBOEHHOCTH COIMATIBHBIX HOPM, ITPaBUJI MOBEICHUSI, poJiel U (OpM COIMATILHOM KU3HU B TPYMINax U COOOIIECTBAX,
BKJIIOYAsl B3POCIIbIE M COLMATIbHBIE COOOIECTBA; YYaCTHE B IIIKOJILHOM CaMOYIIPABIEHUHU U OOIIECTBEHHOM KM3HU B MIpeiesiax
BO3PACTHBIX KOMIIETEHIIUM C YYETOM PETHOHAIIBHBIX, STHOKYIBTYPHBIX, COIIUATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

pPa3BUTOE MOpPAJIbHOE CO3HAHWE W KOMIIETEHTHOCTh B PEIICHHWH MOpPaJbHBIX NPOOJEM Ha OCHOBE JHMYHOCTHOTO BBIOODA,
c(hOpMHPOBAHHOE HPABCTBEHHOE YYBCTBO M HPABCTBEHHOE MOBEJICHHE, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHBIM MOCTYIIKAM;

KOMMYHHUKATHUBHAsI KOMIIETEHTHOCTh B OOIIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU, IETbMU CTAPIIETO U MIIAIIETO BO3pacTa,
B3pOCJIBIMH B IpoLiecce 00pa3zoBaTeNbHOM, 00I1IECTBEHHO MOJIE3HOM, yueOHO-HCCIeA0BaTEIbCKOM, TBOPUECKON U JPYTUX BUIOB
NEATEIIbHOCTH;

c(OPMUPOBAHHOCTh LIEHHOCTH 3JI0pOBOTO M 0Oe3omacHOro oOpas3a JKM3HM; YCBOCHHOCTh MPaBWJI WHIUBUAYAIbHOIO U
KOJUIEKTUBHOTO 0O€30MacHOr0 MOBEAECHUS B UPE3BBIYANHBIX CUTYyalUsAX, YIPOKAIOUIMX KU3HU M 3J0POBBIO JIIOAEH, IpaBuil
MOBEJEHUS HA TPAHCIIOPTE U HA JJOPOTaXx;

c(hOPMHUPOBAHHOCTH OCHOB 3KOJIOTMYECKOU KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBILIICHHUS,
OTIBITA DKOJIOTUYECKH OPUEHTUPOBAHHOU peIEKCUBHO OILICHOUYHON U MPAKTUYECKON JEATEIIbHOCTU B )KU3HEHHBIX CUTYaIIUSIX;

OCO3HaHWE 3HAYEHUS CEMbH B KM3HU YEJIOBEKa W OOIIEeCTBa, MPUHATHE IIEHHOCTH CEMEWHOW >KWU3HH, YBaXKUTEIHHOE H
3a00TIMBOE OTHOILLIEHHUE K YJIEHAM CBOEH CEMbH;

Pa3BUTOE 3CTETHMUECKOE CO3HAHUE YEpe3 OCBOCHHE XYAOKECTBEHHOIO Hacienus HapoaoB Poccnm M Mupa, TBOPYECKOM
JESATEIBHOCTH CTETUYECKOTO XapaKTepa.

CIIOCOOHOCTD K OCMBICIICHHUIO U U PepeHram KapTHHbI MUPa, €€ BPEMEHHO- MPOCTPAHCTBEHHOW OpraHu3aluy;
CIIOCOOHOCTH K OCMBICJIEHUIO COLMATIBHOTO OKPYKEHUS, CBOETO MECTa B HEM, IPUHSTHE



COOTBETCTBYIOIIMX BO3PACTy UEHHOCTEN U COLIMATIBHBIX POJIEH;

1)

2)

3)

4)

5)

6)

7)

8)
9)

MeTal'[peI[MeTHLIe Pe3yJIbTAThI

YMEHHUE CaMOCTOSATEIBLHO OMPEIETATh eI CBOETO 00yUYeHUs, CTaBUTh U (OPMYIUPOBATH ISl c€0s HOBBIE 3a7a9u B ydeoOe
Y TIO3HABATEIBbHOM JAEATEIbHOCTH, PA3BUBATH MOTUBBI U MHTEPECHI CBOEH MTO3HABATEIIbHON NEATEIbHOCTH;

YMEHHUE CaMOCTOSITEJIbHO IUJIAaHUPOBATH IYTH JOCTIIKEHUS II€Jiei, B TOM YMCIIe ajJbTepHATHUBHBIE, OCOZHAHHO BBHIOMPATH
HauOosee 3¢ HEeKTUBHBIE CLIOCOOBI PEIICHHS YUeOHBIX U IT0O3HABATEIbHBIX 3a/1a4;

YMEHHE COOTHOCHUTH CBOM JACHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMM, OCYIIECTBIISITH KOHTPOJIb CBOCH JEATENBHOCTU B
Mpoliecce JTOCTHXKEHUS pe3yJibTara, OMpPENessaTh CrocoObl ASHCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUW U TPeOOBaHMIA,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICICS CUTyalluE;

YMEHHE OLICHUBATh MPABUILHOCTD BBIIIOJIHEHUS YU4EeOHOM 3a/1aui, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

BJIaJICHE OCHOBAaMHU CaMOKOHTPOJIS, CAMOOIIEHKH, IPUHATHUS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B yueOHOU
Y TI03HABaTENbHOMU JIEATEIbHOCTH;

YMEHHE OMNpEeNeNsiTh MOHATHS, CO37aBaTh OOOOIIEHUS, yCTaHABIMBATh aHAJOTHUM, KJIACCU(UIIMPOBATH, CAMOCTOSITEIBLHO
BBHIOMpaTh OCHOBAaHMS W KPUTEpUM IS KiaccUu(pUKAIlMU, YCTaHABIMBATh MPUYUHHO-CJIEJICTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKOE PACCYKJICHUE, YMO3aKIOUeHUe (MHIYKTUBHOE, IETYKTUBHOE U TIO aHAJIOTHUH) U JIeJaTh BBIBO/IbI;

yMEHHUE CO03/7aBaTh, MPUMEHSATh U MPE0oOpPa30BBHIBATH 3HAKK M CHUMBOJIBI, MOJEIW W CXEMBI NJIsi PEHICHUS y4eOHBIX U
MO3HABATEIbHBIX 33/1aY;

CMBICJIOBOE UTCHHUE;

YMEHHE OpPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JICSITEILHOCTh C YUUTEJIEM U CBEPCTHUKAMU; paboTaTh
WHJVBHUAYaJbHO M B TPYIINE: HAXOAUTh 00Illee pelieHrue W pa3peniatb KOHQIUMKTH Ha OCHOBE COTJIACOBAHUS MO3ULIMK U
ydeTa UHTEpPEeCcOB; (popMyIupoBaTh, apryMEHTHUPOBATh U OTCTAaUBaTh CBOE MHEHUE;



10) yMEHHE OCO3HAHHO HMCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 3aJauyell KOMMYHMKALMM JUISl BBIPAKECHUS CBOMX
YyBCTB, MBICJIEH U MOTPEOHOCTEW; IJIAHUPOBAHUS U PETYJSALMH CBOEH JEATEIbHOCTH; BIAJCHHE YCTHONM M MHCHbMEHHOM
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) ¢popMupoBaHue U PA3BUTUE KOMIIETEHTHOCTH B OO0JIACTU HCIOJB30BaHUS HH(OPMALMOHHO - KOMMYHHUKallMOHHBIX
TEXHOJIOTUI; pa3BUTHUE MOTUBALMM K OBJIAJICHUIO KYJBTYPOH aKTUBHOI'O MOJIB30BAHUS CIIOBAPSMH U IPYTHMH IIOUCKOBBIMU
CUCTEMaMU;

12) ¢popmupoBaHue U pa3BUTHE IKOJOTMUECKOTO MBIIIIEHUS, YMEHUE IPUMEHSATH €r0 B [I03HABATEIbHOW, KOMMYHUKaTUBHOM,

COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHAIBHON OPUECHTALIUH.

IIpeaMeTHBIE pe3yabTaThI

e (hopMHpOBaHKE MPEACTABICHUN O MAaTEMaTUKE KaK O METOJIe MO3HAHUS JIEHCTBUTEILHOCTH, ITO3BOJISIONIEM OIMUCHIBATH U
U3y4aTh peajbHbIC MPOIECCHI U SIBJICHUS:

® OCO3HAHHE POJIM MATEeMATHKH B pa3BuTHH Poccun 1 mMupa;

® BO3MOXHOCTH MPUBECTH TIPUMEPHI W3 OTCUYECTBEHHOM W BCEMHUPHOM HCTOPUU MATEMATHYCCKUX OTKPBITHA W WX
aBTOPOB;

® pa3BUTHE yMEHUW paboTarh ¢ YYEOHBIM MATEeMATHUYECKUM TEKCTOM (aHAJIM3UpOBaTh, H3BJIEKAaTh HEOOXOJAMMYIO
uH(pOpMAIMIO), TOYHO M TPAMOTHO BBIpAKAaThb CBOM MBICIH C TMPUMEHEHHEM MAaTEMaTUYeCKOW TEPMHUHOJOTUU U
CUMBOJIMKH, TIPOBOJUTH KiacCU(UKAIUU, JIOTUYECKHE OOOCHOBAHMS, JTOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHHI:
OTIEpUPOBAHUE TIOHATUSIMH: MHOXECTBO, JJIEMEHT MHOXECTBA, IIOAMHOXKECTBO, MPUHAJJICKHOCTh, HAXO0XKJICHHUE
nepecedeHust, OObEAMHEHUS MOJMHOKECTBA B IPOCTEHIITNX CUTYAIIUSIX; PEIIEHNE CIOKETHBIX 3a/a4 pa3HbIX TUIIOB Ha BCE
apupMeTHdecKue NeHCTBUS, MPUMEHEHHE CIoco0a TMOUCKA PEIICHHs 3a7adyd, B KOTOPOM PACCYKICHHE CTPOUTCS OT
yCIIOBUS K TpEeOOBAaHUIO WJIM OT TPeOOBaHUSA K YCJIIOBHIO; COCTaBJICHUE TUIaHA PEIICHMS 3a7a4d, BBIJCICHHUE JTAloB €€
pEIICHUS, WHTEPIPETAIUS BBIUUCIUTEIBHBIX pPE3yJbTaTOB B 3a7ade, HCCICAOBAHUE ITOJYYEHHOTO PCIICHUs 3a]1ayu;
HAXOXKJCHUE TMPOICHTA OT YHCJIA, YHCIA IO TPOIEHTY OT HEro, HaXOXJICHHS IPOIICHTHOTO OTHOIICHHE JBYX YHCE,
HAXOXKJCHUS TIPOIEHTHOTO CHUKCHUS WM MPOIICHTHOTO MOBBINICHUS BETUYHHBI;, PEIICHUE JJOTHYECKHUX 3aJ1a4; Pa3BUTHE
IIPEICTABIICHUA O YHUCJIC W YHUCIOBBIX CHUCTEMaxX OT HATypalbHBIX A0 ACHCTBUTEIBHBIX UYHCEN; OBJIQJICHUE HaBBIKAMU
YCTHBIX, MUCbMEHHBIX, HHCTPYMCHTAJIbHBIX BHIYMCIICHHIA:



e OMNEpPUpPOBAHHE MOHATHIAMH: HATYpaJbHOE YHCIIO, LIEJI0€ YHCII0, OOBIKHOBEHHAs IpoOb, AecATUYHAs IpoOb, CMEIIaHHOE
YHCIIO0, PAalMOHAIBHOE YHCIIO, UPPAIMOHAIBHOE YHMCIO; HCIOIb30BAaHHE CBOMCTBA YHMCEN U 3aKOHOB apHU(PMETHUECKUX
ONepanrii C YHUCJIAMU TIPU BBINIOJHEHUN BBIYMCIICHUM; WCMOJIb30BAHUE IMPU3HAKOB AEIMMOCTH Ha 2, 5, 3, 9, 10 npu
BBIIIOJIHEHNHY BBIYMCIICHUN U PEIICHUH 3a1a4;

® BBINOJHEHUE OKPYIVICHHs YUCEN B COOTBETCTBUM C IPABWIAMM; CPABHEHHE YMCEIl; OLICHUBAHUE 3HAYEHUS KBAJIPaTHOIO
KOpPHS W3 IIOJIOKUTEJIBHOIO LEJIOr0 4YHUCIA; OBJAJCHUE CHUMBOJIBHBIM SI3BIKOM aireOpbl, NpUEMaMU BbIIOJHEHMS
TOKJECTBEHHBIX MpeoOpa30BaHUIl BBIPAKEHUM, PEIICHUS YpPaBHEHWH, CUCTEM YpaBHEHUI, HEPABEHCTB M CHCTEM
HEPaBEHCTB; YMEHHS MOJEIMPOBAaTh PEAbHBIE CUTYallMM Ha S3bIKE alreOpbl, UCCIEN0BATh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAaHUEM alllapaTa ajre0pbl, HHTEPIPETUPOBATH IMOTYUYEHHBIN pe3ysbTaT:

® BBINOJHEHUE HECIOXHBIX MPeoOpa3oBaHUN LENbIX, JPOOHO palMOHAIBHBIX BBIPAXKEHHM U BBIPAXKEHHH C KBaJpaTHBIMU
KOPHSIMU; PaCKpbIBaTh CKOOKU, TPUBOJUTH MOAOOHBIE ClIaraéMbl€, UCIIOIb30BaTh (DOPMYJIIbI COKPALLIEHHOTO YMHOKEHUS;

® pCIICHUE JUHEWHBIX U KBAJPATHBIX YPAaBHEHUNM U HEPABEHCTB, YPABHEHUW U HEPABEHCTB CBOJSIIMXCS K JIMHEMHBIM WU
KBaJIpaTHBIM, CUCTEM YpaBHEHUI U HEPABEHCTB, U300paKEHUE PELICHUI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSAMOIi;

® OBJIAJICHUE CUCTEMOM (YHKIMOHAJIBHBIX MOHATUM, PAa3BUTHE YMEHHUSA HCIOIb30BaTh (PYHKIMOHAIBHO-TpapuyecKue
IIPEACTABIICHUS JJIsI PELICHUS] PA3JIMYHBIX MAaTEMAaTUUECKUX 3a7a4, I ONMCAHUS U aHAJIM3a PEAIBHBIX 3aBUCHMOCTEM:

® ONPENEIICHUE MOJIOKEHNS TOYKH 110 €€ KOOPAUHATAM, KOOPAWHATHI TOUKH 110 €€ MOJIOKEHHIO Ha IIJIOCKOCTH;

e omnepupoBaHue Ha 0a30BOM YpOBHE MOHATUSMHU: IOCIEAOBATEIBHOCTh, apu(MeThyeckass Mporpeccusi, reoMeTpudeckas

IIPOTPECCHs;

® LCIOJb30BaHUE CBOWCTB JIMHEHHON M KBaapaTUYHOM (YHKUMA U UX TpadUKOB MpU PEHICHUM 337ad U3 JIPYTUX Y4eOHBIX

MIPEIMETOB;

2. CopaepxxaHue y4eOHOro npeaMera.
Conepxanue KypcoB MaTE€MaTUKU 5—6 KIJIACCOB, alreOpbl U TE€OMETpUM 7-9 KJ1IacCOB OOBEAMHEHO KaK B HCTOPUUYECKH

CJIOKUBILIKECA JIMHUU (YUCIIOBasi, ajireOpanyeckasi, reoMeTpuueckasi, QyHKIMOHAIbHAS U JIp.), TAK U B OTHOCUTEJIHHO HOBBIE
(croxacTuueckas JUHMS, «peanbHas MaTeMaTUKa» ). OTAEIbHO NPEACTABIEHBI JUHUS CIOKETHBIX 33/1a4, UCTOPUYECKAS JINHUS.

JIeMEeHTDbI TCOPUHA MHOKECTB A MAaTeMATH4YeCKOM JJOTUKH



CornacHo ®I'OC ocHoBHOrO 001ero oOpa3oBaHHs B Kypc MaTeMaTHKU BBEIEH pasfen «Jlormka», KOTOpbId He
IpenoiaraeT JOMOJHUTEIbHBIX YaCOB HA M3YYCHUU M BCTPAUBAETCA B Pa3IMYHBIC TEMBI KYPCOB MaTeMAaTUKH U WH(OPMATUKU U
penBapseTcsl 03HAKOMJIEHUEM C 3JIEMEHTaMU TEOPUH MHOXECTB.

MHo:KecTBa M OTHOLICHUS] MKy HUMHU

MHOXeCTBO, XapaKTEpUCTUUYECKOE CBOMCTBO MHOYKECTBA, JJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE, OECKOHEUHOE
MHOkecTBO. [loamHOkecTBO. OTHOILIEHHE TPUHAJIEKHOCTH, BKIIFOUEHUS, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJJaHMsI
MHO’KECTB, PacllO3HaBaHUE MOJMHOMXKECTB U 3JIEMEHTOB IIOJIMHOKECTB C MCIOJIb30BAaHUEM KPYTroB Dijepa.

Onepanuu Hag MHOKecTBaMu. [lepeceyenne u oObeIMHEHHE MHOXECTB. Pa3HOCTh MHOXKECTB, JIONOJIHEHUE MHOKECTBA.
WNHTepniperanys onepanuil HaJl MHOXKECTBAMH C TOMOIIBIO KPYroB Jiliiepa.

JaemeHThl JIOrTHKHM. OrnpenencHue. YTBEpKICHUSA. AKCHOMBI M TeopeMbl. [lokazarenbcTBO. JlOKa3aTembCTBO OT
npotuBHOro. Teopema, oOpaTHas nanHoil. [Ipumep u koHTpIIpUMED.

Bricka3biBaHus

NCcTUHHOCT W JIOKHOCTH BbICKa3biBaHUs. CI0KHBIE M MNPOCThIE BbICKa3bIBaHWs. Orepalnvy HaJl BbICKA3bIBAHUSMH C
UCIIOJIb30BAHUEM JIOTHYECKUX CBSI30K: M, UJTU, HE. Y CIOBHBIE BhICKA3bIBaHUS (MMILTUKALINHN).

Conep:kanue Kypca MaTeMaTHKH B 5—6 Kiaccax

HarypaJjibHble 4ucjia U HYJIb

HartypaJjbHblil psig yKceJ U ero CBOMCTBA

HatypanbHoe 4KClio, MHOKECTBO HATypalbHBIX YHCENI U €ro CBOWCTBA, U300pa)kKeHHE HATypaJbHBIX YMCEN TOYKAMHU Ha
YUCIOBOM NpsMOM. Mcrionp30BaHuEe CBOWCTB HATYPAJIBHBIX YUCEN IPU PEIICHUH 3a/1a4.

3anuch ¥ YTeHHe HATYPAJIbHBIX YHCeJ

Paznuune mexay undpoit n unciaom. [lozunmonnas 3anuchk HaTypajbHOTO YKCIIA, IOMECTHOE 3HauUeHue Hudpbl, pa3psabl U
KJIACCBI, COOTHOLIEHUE MEXKIY IBYMsI COCETHUMU Pa3psAIHBIMUA €IMHULIAMHU, YTEHUE U 3aIIMCh HATYPaJIbHbIX YHCEIL.

OxpyrieHue HATYypPaJIbHBIX YHCe

Heobxoaumocts okpyrienus. [IpaBuno okpyrieHus: HaTypadbHbIX YUCEN.

CpaBHeHHe HATYPAJIbHBIX YHCeJI, CPaBHeHHE ¢ yucaom 0



[loHsiTHE O CpaBHEHUM YMCEIl, CPAaBHEHUE HATypaJbHBIX YUCEN JAPYr C IPYroM M C HyJEM, MaTeMaThyeckKas 3aIluch
CPaBHEHMI, CIOCOOBI CPaBHEHUS YHCEI.

JleliCTBHSA C HATYPAJIbHBIMH YUCJIAMHU

CiioxeHne W BBIYMTAHHUE, KOMIIOHEHTBI CJIO0KEHUS W BBIYMTAHUA, CBSI3b MEXKIY HUMH, HAX0XKICHUE CyMMbI U PA3HOCTH,
M3MEHEHHUE CYMMbI M Pa3HOCTH IIPU U3MEHEHNN KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXEHUE U JielIeHne, KOMIOHEHThl YMHOXKEHUS U JI€JICHMSI, CBSI3b MEKIY HUMHU, YMHOXEHHE U CII0)KEHHE B CTOJIOUK,
JIeJIeHUE YTOJIKOM, ITPOBEpKa pe3ysIbTaTa C HOMOUIBIO MPUKUIIKK U OOPaTHOTO JIEHCTBHUS.

[lepeMecTUTENbHBIA M COYETATENbHBIA 3aKOHBI CIIOKEHHS M YMHOXEHUS, PacHpeleuTEeNbHbIM 3aKOH YMHOXKECHHS
OTHOCUTEJIBLHO CIIOKEHHS, 000OCHOBAHHE AJITOPUTMOB BBINIOJHEHUS apU(PMETUYECKUX JIECHUCTBUM.

CreneHb ¢ HATYPAJIbHBIM NOKA3aTeJIeM

3anuch 4Yucaa B BUAE CYMMBI Pas3psIHBIX CIAracMbIX, MOPSAOK BBINOJIHEHUS JEUCTBUI B BBIPAXKECHUAX, COACPKALIUX
CTEIEHb, BBIYUCIICHUE 3HAYCHUI BBIPAXKECHUI, COAEPIKALUX CTEIICHb.

YuciioBble BhIpakeHHs. UUCI0BOE BEIPAXKEHHE U €T0 3HAYCHUE, ITOPSIO0K BBIITOTHEHUS ACHCTBUI.

JejieHne ¢ ocraTkoMm. JlelieHHE ¢ OCTaTKOM HAa MHOXECTBE HATypaJbHBIX YHUCEN, CBOWCTBA JEJIEHUS C OCTAaTKOM.
[IpakTueckue 3a7a4u Ha AEIEHUE C OCTATKOM.

CaoiicTBa M IPU3HAKHU AJTUMOCTH

CBOICTBO I€MMOCTU CyMMBI (pa3HoCTH) Ha yucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku nenumoctu Ha 4, 6,
8, 11. /Ioka3zaTrenbCTBO MPU3HAKOB JACIIMMOCTH. Penienne mpakTM4ecKux 3a1a4 ¢ MPUMEHEHUEM MTPU3HAKOB JIEJIMMOCTH.

Pa3jioxeHne YMCJI1a Ha MPOCThIe MHOKMTEIH

[IpocTeie U cocTaBHBIE uncia, pemeTo JpartocheHa. PasnoxeHne HaTypalbHOTO YMCIIa HA MHOXKUTEIH, Pa3jIoKEHHE Ha
IIPOCTBIE MHOXKUTENN. KOJIMUecTBO IenuTeNiel Yuciia, aaropuTM pa3ioKeHHs YKMCia Ha IPOCThIE MHOXKUTENIN, OCHOBHAs TEOpEMa
apuPpMETHKH.

AJire0panvecKue BbIPaKeHUs!

Hcnonbs3oBanne OyKB ajii O0O3HAYEHUS! YHUCEN, BBIUMCICHUE 3HAUYCHMS alreOpanvyeckoro BBIPAKEHHsS, MPUMEHEHHE



are0pandecKX BbIPAXKEHU JIJIs 3aIIMCH CBOMCTB apu(PMETHUECKUX JEHCTBUNA, TpeoOpa3oBaHue aareOpandecKux BbIpaKEHUN.

Jeaure/ M 1 KpaTHbIE

JlenuTens U ero cBOMCTBA, OOIIMI IeIUTEINb IBYX U 00Jiee yncesn, HanOOoIbIINI OOIIMNA JETUTENb, B3aUMHO MTPOCTHIC YKCIIA,
HaxoXKJeHue HaumoOompiiero odmiero nenutens. KpaTHoe u ero cBoiicTBa, oOliee KpaTHOE JIBYX M OoJjee 4ducelsl, HauMeHbIIee
oO11ee KpaTHOE, CIOCOObI HAXOXKACHUSI HAUMEHBIIEro 00IEro KPaTHOTO.

JApodu

OObIKHOBEHHBIE IPOOH
Josis, yacTh, ApoOHOE Yucio, Apodk. JpoOdHOE ynucio Kak pe3ynbTar aenaeHus. [IpaBuibHble 1 HENpaBUIbHBIE IPOOH, CMEIIaHHAS
Ipo0b
3anuce HATYpaJbHOTO YHMCIA B BUJE APOOM C 3aJlaHHBIM 3HAMEHATEJNEeM, PeoO0pa3oBaHUE CMEIIAHHOW JApOoOH B HEMPaBUIIbHYIO
Ipo0b
[TpuBenenue npodeii k oOeMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX IpOOeii.

CroxeHue U BbIUUTAaHUE OOBIKHOBEHHBIX Jpo0Oel. YMHOKEHHE U JIeJICHHUE OOBIKHOBEHHBIX JIpoOeil. ApupmMeTHiecKue AeicTBUs
CO CMEUIaHHBIMU Ipo0siMU. ApudmeTrnyeckue nelcTBUs ¢ ApoOHBIMH yuciaMu. CrnocoObl palyoHaIu3ali BBIUUCICHUM U UX
IIPUMEHEHUE TIPU BBITIOJIHEHUH JICUCTBHMN.

HMecaTuunble apodu. llemas u apoOHas yactu jaecatuuHod napoou. IIpeoOpazoBanue JecATUUYHBIX JpoOei B
0ObIKHOBEHHbIE. CpaBHEHHE NECATUYHBIX ApoOeil. CloxkeHue M BhIUMTAHUE JECATUYHBIX ApoOeil. OKpyriieHHe OeCATUYHBIX
npoOeil. YMHOXKEHUE U AeJIeHUE JeCATUUHBIX Apooei. [IpeoOpa3zoBaHue 0OOBIKHOBEHHBIX po0eit B AecsaTUUHbIE Apoou. KoHeuHbie
1 OECKOHEUHBIC JIECATHYHBIC TPOOH.

OTtHomenne AByX 4ucea. MacmTad Ha 1utane u kapre. [Iponopruu. CBoiicTBa mpomopiuii, MpUMEHEHNE MPOTIOPIUN U
OTHOLLUEHUI NP PELICHUU 3a/1a4.

Cpennee apumernyeckoe qucel

Cpennee apudmMernueckoe ABYyX uucen. M3oOpaxkenue cpenHero apupMeTHUYECKOrO JIBYX YMCEN HAa YHUCIOBOW MPSMOM.
Pemenue npakTuyeckux 3ajad ¢ IpuMEHEeHUeM cpeaHero apugmerudeckoro. Cpenanee apudMeTHueckoe HECKOJIbKUX YUCE.



IIpoueHTbI

[Tonstue mpoiieHTa. BhlunciieHre TPOLIEHTOB OT YMCIA U YMCJA MO M3BECTHOMY IPOIIEHTY, BBIPAXKEHUE OTHONIIECHUS B
npolieHTax. Perenne HecnoKHbBIX MPAKTUYECKUX 3a/1a4 C MPOLEHTAMH.

Juarpammpl. CtonbuaTeie U KpyroBeie quarpaMMmbl. M3Biaedenne nadopmaiuy u3 guarpamm. M3obpaxkeHue guarpamm 1o
YHCJIOBBIM JIAHHBIM.

PanuoHajabHbIE YHCIa

IMoJsi0:kUTEIBHBIC M OTPULATEIbHBIE YHCJIA

N300paxxeHre yucen Ha YHUCIOBON (KoopaumHaTHOM) mpsMoil. CpaBHeHue uyucen. Mopayib yuciaa, T€OMETpUYEecKas
UMHTEepIpeTanusi MoayJist yucia. JleMcTBUS ¢ MOJ0XKUTEIBbHBIMU U OTPUIIATEILHBIMU YUCIaMU. MHOXKECTBO LIEJIbIX YHCEIL.

IlonsiTue 0 panuoHaJbLHOM 4Hcjae. [lepBHUHOE TpEACTaBIEHHE O MHOMXECTBE PAMOHAJIBHBIX Yucen. JlencTBus ¢
palMOHAIbHBIMU YUCIAMU.

Pelenne TeKCTOBBIX 33124

Enununbl M3MepeHMM: JIMHBI, IUIOIIaaAW, oObeMa, MacChl, BPEMEHH, CKOPOCTHU. 3aBHCHMOCTH MEXIy €IUHUIIAMHU
M3MEPEHUS KXA0M BEIWYHUHBI. 3aBUCUMOCTH MEXY BEIUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; TPOU3BOAUTEIBHOCTD, BPEMSI,
paboTa; 11eHa, KOJIMYeCTBO, CTOUMOCTb.

3agaum Ha Bce apudmMeTHUecKHe AeiiCTBUS

Pemienne TekCTOBBIX 3ajau apudMeTudeckuM crocoOoM. Vcmosib3oBaHHWE TaOIMIl, CXEM, YepTekel, NPYrux CpeAcCTB
MpeCTaBJICHUSI TAHHBIX MIPU PEIICHUU 3a/1a4uH.

3amauu Ha ABMKEeHHE, pa00Ty M MOKYNKHU

PenieHre HECIOXXHBIX 3aJlad Ha JIBUKECHHE B MPOTHUBOMOJIOKHBIX HANpPaBJICHUSX, B OJHOM HApaBJICHUH, ABUKEHHUE IO
peKe 10 TCUCHHIO U NTPOTUB TeueHus. Perienre 3a1aq Ha coBMecTHYI0 padoty. [Ipumenenne npobeit mpu pereHn  3a1ay.

3agayu HA YacTH, J0JM, MPOUEeHTHI.PellieHre 3a/1ad Ha HaxXOXJACHUE YacTH YUCia U YKclia 1o ero yactu. Pemenue 3amau
Ha MPOIIEHTHI U 10Ju. [IpuMeHeHre mponopiyii Npy perieHruy 3aaad.

Jloruyeckue 3aga4n. PeilieHre HECIOXKHBIX JIOTHYECKUX 3a7ad. Perenre Joruueckux 3aj1a4 ¢ moMoIibio rpadoB, TaOIuII.



OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3aa4: apu(MeTHIeCKuii, nepedop BapuaHTOB.

Harnsnnas reomerpus

durypsl B OoKpyxatoiieM Mupe. Harnsmaeie mpencTtaBieHus o (urypax Ha IJIOCKOCTH: TpsMas, OTPE30K, Jyd, YToll,
JIOMaHasi, MHOTOYI'OJIbHHK, OKpPY>KHOCTb, Kpyr. YeThIpeXyrojabHUK, NpPSIMOYIOJBHUK, KBagpaT. TpeyrosbHHUK, BUIBI
TpeyrojabHUKOB. [IpaBuibHBIE MHOTOYrojabHUKU. 300pakeHne OCHOBHBIX reoMeTpuueckux ¢uryp. BzaumHoe pacmnosioxxeHue
JBYX NPSAMBIX, IBYX OKPYXXHOCTEM, IPSAMON U OKPY>KHOCTH. [[nnHa oTpeska, JomaHoi. EnuHunne! usmepenns 1uHsl. [loctpoenne
OTpe3Ka 3aJaHHOW JuuHbBl. Buael yrios. I'pagycHas Mepa yria. M3mepeHMe W IIOCTPOEHME YIJIOB €  ITOMOIIBIO
TpaHcnoptupa.llepumerp MHoroyronpHuka. IloHsTne momagu ¢GUrypel; €IMHMIBI W3MepeHus miomanud. llnomansb
psIMOYTOJIbHUKA, KBajipaTa. [[pubnrmxeHHoe u3MepeHue miomaay Guryp Ha Kiaetyaroid Oymare. PaBHoBenukre QUrypsi.

Harnsaaele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (urypax: KyO, mapamienenunes, npusMa, nupamujaa, map, cdepa,
KOHYC, MHIp. M300paxkenue npoctpancTBeHHBIX (uryp. [Ipumeps! ceuennii. MHororpanauku. [IpaBuibHbIe MHOTOTPaHHUKH.
[Tpumepsl pa3BepTOK MHOIOTPAHHUKOB, LMIUHApPAa U KoHyca. [loHsTHe oObema; equHHIBl 00beMa. OOBEM MPSAMOYIOJIBHOIO
napayuienenunena, kyoa.llonstue o paBeHctBe ¢uryp. lleHTpanbHas, oceBas M 3epkanbHash CUMMETpuu. M3o0pakeHue
CUMMETpUYHbIX  ¢uryp.Pemienue mOpakTHUECKUX 3aJad € [PUMEHEHHEM MpoCcTeWlux cBOHcTB  (uryp.Ucropus
mateMatukullosiBnenne mudp, OykB, meporaudoB B MpOLECCe CyYeTa M pachpeneieHus npoaykroB Ha JlpeBHem bimxHem
Bocroke. CBa3b ¢ Heonmutnueckoil peBommonuen. Poxaenne mectuaecaTepuuHon cuctemsl cuncieHusd. [losaBnenue necatnaHon
3anucu uncen.Poxnenne u pazsutrue apudmeruku HarypaibHbix uucen. HOK, HO/I, mpocteie uncna. Pemero Dparocdena.

[TosiBneHue HyNs W OTPULIATETFHBIX YHCEN B Maremartuke apeBHocTtu. Ponb [Iuodanta. [louemy (—1)(—1)=+1?I[p0614 B

Basunone, Erunrte, Pume. OTkpbiTHE necaTuuHbIX ApoOeil. CtapuHHbIE cUCTEeMBbl Mep. JlecstuuHble npoOU M MeTpuueckas
cucreMa mep. JI. MaroHuukuu.

Coaep:xxaHue Kypca MaTeMaTHKHU B 7-9 kiaccax
PanuonanbHbIe yuciIa
MHoxecTBO palMoHalbHbIX uyHcen. CpaBHEHHE palMOHANBHBIX uMcel. JleWcTBHS ¢ palMOHAJbHBIMU YHUCIaMHU.



[IpencraBieHne pauuoOHAIBHOIO YUCIA IECATUYHOMN IPOObIO.
HNppannonajabHbie Yucia
[lonsiTie wuppammoHadbHOrO uMcia. Pacmo3HaBaHWe uWppalMOHANBHBIX yucenl. l[IpuMepsl 0Ka3aTenbcTB B anureope.

HppanmoHaabHOCTh 4HCIa 2. [Ipumenenue B reomerpun. CpaBHEHNE UPPALMOHAIBHBIX YHCEN. MHOXECTBO AEHCTBUTEIBHBIX
quced.

ToknecTBeHHbIE IPe00pa3oBaHUs

YucaoBble 1 OyKBeHHbIE BbIPpa)KeHUs. BbIpakeHre ¢ MepeMEeHHOU. 3HaueHHe BbIpaKEeHUS. [loAcTaHOBKA BBIpa)KEHUU
BMECTO IIEPEMEHHBIX.

Ilesbie BIpaxeHus

Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM W ee cBoWcTBa. IIpeoOpa3oBaHus BBIPAKEHUN, COJEpXKAIIUX CTENEHH C
HATypaJbHBIM MOKAa3aTEJIEM.

OpnHousieH, MHOTOWIEH. J[eWCTBUS C OJHOWJIEHAMU M MHOTOWIEHAMH (CIIOKEHHE, BBIYMTAHHE, YMHOXeHUe). Dopmyisl
COKpAILIEHHOTO YMHOEHUSA: Pa3HOCTh KBaJpaTOB, KBaJgpaT CyYMMbl M Pa3HOCTH. Pa3nokeHWE MHOTOWICHAa Ha MHOXXUTENH:
BBIHECEHUE OOIIEr0 MHOXXHTENS 3a CKOOKM, TpYNIHUPOBKA, MPUMEHEHHE (OpMYJT COKpalleHHOro yMHOxeHus. KBagpaTHbiit
TPEXWICH, PA3JIOKEHNE KBAJIPATHOTO TPEXWICHA HA MHOKHUTEIH.

/{po0HO-paniuoHAIbHBbIE BHIPAKEHUSA

Crenenb ¢ 1mensiM mnokazateneM. [IpeoOpazoBanue ApOOHO-TMHEHHBIX BBIPAXKEHUMN: CIIOKEHUE, YMHOXKEHHE, JICIICHUE.
AnreOpanyeckas ApoOb. [lomycThMble 3HAa4YeHUSI TMEPEMEHHBIX B JIPOOHO-pALIMOHANBHBIX BbIpakeHUdX. CokpalleHue
anreOpanueckux apooOei. [lpuBenenue anreOpanueckux ApoOed k oOmemy 3HaMeHaTento. JleHcTBUs ¢ anreOpanvyecKUuMH
IpOOSIMU: CIIO’KEHUE, BBIYUTAHUE, YMHOKEHHE, 1€JIEHUE, BO3BEICHUE B CTEIICHb.

[IpeoOpazoBanue BrIpaKEHUH, COAEPIKAIINX 3HAK MOTYJIS.

KBaaparHbie kopHH

Apudmernuecknii kBagpaTHbi KopeHb. [IpeoOpazoBaHue BBIpAXKEHUH, COACP)KAIIUX KBaJIpAaTHBIE KOPHHU: YMHOXKCHHE,
JieJIeHNe, BBIHECEHUE MHOXKHUTEISI U3-TI0]1 3HAKA KOPHsI, BHECEHUE MHOXKUTES MO/ 3HAK KOPHSI.



YpaBHeHMs U HEPABEHCTBA

PaBencTBa. YncioBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PaBEHCTB. PABEHCTBO C MEpeMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEeHUS U KOpHs YypaBHEHMs. IlperncraBieHne O paBHOCWIBHOCTH ypaBHEHUH. OO0nacTh OIpeneiaeHus
ypaBHEHUs (001aCTh AOMYCTUMBIX 3HAUEHUH MIEPEMEHHON).

JIMHelHOe YpaBHEHHUE U ero KOPHU

Pemenue nuHeHbIX ypaBHeHUM. JIMHEHOE ypaBHEHHE C mapamMeTpoM. KoJM4ecTBO KOpHEW JMHEMHOIo ypaBHEHUS.
Pemienne TMHENHBIX YPaBHEHUH C TapaMETPOM.

KBagpaTHoe ypaBHeHHE H €r0 KOPHU

KBangpatHeie ypaBHeHusa. HenosiHble kBagpaTHbele ypaBHEHUS. JJMCKPUMUHAHT KBagpaTHOroO ypaBHeHus. DopMyna KOpHEN
KBajgpaTHoro  ypaBHeHusi. Teopema Buera. Teopema, oOparHas Teopeme Buera. Pemenue  kBaapaTHBIX
YPaBHEHUMN:UCIIOJIb30BaHNE (HOPMYIIBI JJI1 HAXOXKACHUS KOpPHEH, rpauueckuil METOJ pelICHUs, pa3jiokKeHHEe Ha MHOXHUTEIH,
noJ00p KOpHEH C Hucrosb3oBaHuEeM TeopeMbl Buera. KomnuecTBO KOpHEHM KBaJpaTHOTO ypaBHEHHS B 3aBUCUMOCTU OT €ro
JUCKpUMUHAHTA. BUKBasnpaTHple ypaBHEHHs. YpPaBHEHHMsI, CBOJAMMBIC K JIMHEWHBIM M KBagpaTHbIM. KBagpaTHble ypaBHEHUS C
IIapaMeTpPOM.

/{po0HoO-paniuoHaIbLHbIC YPABHEHUS

Pemenune mpocredux 1poOHO-TMHEMHBIX YpaBHEHUN. Pemenne ApoOHO-palioOHaIbHBIX YPaBHEHUM.

Meroabl penieHus ypaBHEHUN: METOJIbl PaBHOCWIBHBIX MPeoOpa3oBaHU, METO] 3aMEHbl NEPEMEHHOW, TpaduyecKuii

merox. [IpocTeiiine HppanroHaIbHbIC ypaBHEHHs Bua L/ f (X) =a, \/ f(x)= \/ g(x) .YpaBHeHus Buja x" = a.YpaBHEHHNS B IENBIX

YHUCIIax.

Cucrembl ypaBHeHUM

VYpaBuenue c aBymMs TiepeMeHHbIMH. JIMHEWHOE ypaBHEHHE C JAByMsl mepeMeHHbIMHU. [Ipsmas kak rpaduyeckas
VHTEPHPETALNS JTUHEMHOTO YPAaBHEHUS C IBYyMs NepeMeHHbIMU. [loHsATHE cuCcTEMBI ypaBHEHU. PelieHne cucteMbl ypaBHEHUM.
MeTonpl pemieHus CUCTeM JIMHEWHBIX ypaBHEHHH C JBYMs MEPEMEHHBIMU: TpadUuecKuii METOd, METOJ[ CIOKECHUS, METO]



10/ICTaHOBKHU. CHUCTEMBI JINHEWHBIX YPABHEHUH C TAPAMETPOM.

HepaBencrBa
YucnoBble HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBEHCTB. IIpoBepka crnpaBeIIMBOCTH HEPABEHCTB MPU 3aJIaHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.
HepasenctBo ¢ nepemenHoil. Ctporue um HecTtporue HepaBeHcTBa. OOJacTh ONpENENIeHHs HEpAaBEHCTBAa PelleHne JMHEHHBIX
HepaBeHCTB.KBajjpaTHOE HEPaBEHCTBO U €ro pelleHMs. PellieHne KBajpaTHbBIX HEPABEHCTB: UCIIOJIb30BAHUE CBOMCTB U rpaduka
KBaJpaTUYHOW (PYHKIIMM, METOJ WHTEPBAJIOB. 3alMCh pEIICHUS KBaJpaTHOTO HepaBeHCTBa.PemieHne nenslx U ApOoOHO-
palMOHANbHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

CucreMbl HepaBeHCTB
CucTeMbl HEPABEHCTB C OJHOW IEPEMEHHOW. PeleHue cUCTEM HEpPaBEHCTB C OJHOM NEPEMEHHOMW: JMHEHWHBIX, KBaJIpPaTHBIX.
N300paxeHue pelieHns CUCTEMbl HEPABEHCTB HA YUCIOBON MPSAMOM. 3alIUCh PELIEHHs CUCTEMbI HEPABEHCTB.

DOyHKUUHA

JlekapToBBl KOOpAMHATHI Ha IJIOCKOCTH. DOpMUPOBaHUE INPENCTABICHUA O METANPEIMETHOM IOHATUU «KOOPIHHATHDY.
CrniocoObl 3a/1aHus PYHKIUMN: aHATUTUYECKUH, Tpaduueckuit, Tabnuunelil. 'paduk ¢pynkiuu. [Ipumeps! QyHKIUH, MoTydaeMbIX B
IPOLIECCE UCCIENOBAHUS PA3IMUYHBIX PEATIbHBIX MPOLECCOB U PEIICHUS 33/a4. 3HauyeHue QyHKUMU B Touke. CBolicTBa (PyHKIIMIA:
00J1acTh OMpeNEeNeHUsI, MHOKECTBO 3HAUYEHHU, HYJIHM, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, YETHOCTH/HEYETHOCTb, MPOMEXYTKH
BO3pacTaHus U yObIBaHUs, HauOoJIbllIee U HaUMeHblee 3HaueHus. MccaenoBanne pyHKIMMU MO ee rpaduky.

[IpeacraBnenue 06 aCUMITOTAX.

HenpepsiBHocTh pynkun. Kycouno 3aganabie QyHKIIUH.

JIuneiiHas pyHKIMSA

CaoiicTBa u rpaduk JuHEHHON QyHKIMHU. YTI0BOI Kod(pduimeHt npsimoit. Pacronoxenue rpaduka JMHEMHONW (QYHKITUU B
3aBUCUMOCTH OT €€ YIJIoBOro ko3dduuueHta u cBobogHoro uieHa. Haxoxaenue kodPpEGUUIMEHTOB JTUHEHMHOW (DYHKIMH IO
3aIaHHBIM YCIIOBUSIM: TIPOXOKJEHUE NPSIMOM uepe3 JBE TOYKM C 3aJaHHBIMU KOOpIAMHATaAMH, MPOXOXKIEHUE MpSAMON dYepes
JAHHYIO TOYKY U [apajuleIbHON JaHHOU IPSAMON.



KBaaparuynas pyHkuus

CaoiictBa u Tpaduk KBagpatuyHou ¢yHkiuu (mapabona). [loctpoenue rpaduxa kBaapaTHUHON (DYHKUIMU MO TOYKaM.
Haxoxnaenue Hynel KBagpaTWYHOW (YHKIMHA, MHOXKECTBA 3HAYECHUU, MPOMEKYTKOB 3HAKOMOCTOSHCTBA, IMPOMEKYTKOB
MOHOTOHHOCTH.

Oo0paTHasi NPONOPUHOHAIBHOCTD

CgoiicTBa PyHKIIUH y :Ey = ;—z ['unep6omna.

I'paduxu ¢Pynxumii. I[IpeoOpazoBanne rpaduka QyHKIUM y= f(x) Q19 HOCTpOoeHUS rpadukoB (YHKUHMA BHIA

y =af (kx+b)+c-
o k
I'paduku bynkmmit y=a+t—0, y =YX 1y=Yx, y=|«-

IHocsienoBaTeILHOCTH M MPOrPECCHH

HucmoBass mOCIEIOBATENBHOCTh. [IpUMeEpbl YHCIIOBBIX MOCIENOBATENBHOCTEW. bBECKOHEUHBIE MMOCIIEN0BATEIBHOCTH.
Apudmernueckas nmporpeccus u ee cpoiictra. I'eomerpudeckas nporpeccusi. @opmyiia o0IIero ujaeHa U CyMMbI N MEPBBIX YJICHOB
apu(pMETHYECKO U reoMeTpruecKon nporpeccuii. CXoasmascs reoMeTpuyecKas mporpeccusl.

Pemenue TeKCTOBBIX 33124

3anaumn Ha Bce apudmMeTHdecKue AeHCTBUS

Pemenne TeKCTOBBIX 3amau apudMeTudeckum crocoOom. Mcrmonb3oBaHuE TaONMIl, CXEM, YEPTEKEH, NPYTruX CPElCTB
MPEACTABIICHUS TAHHBIX MIPU PEIICHUU 3a/1a4UH.

3ajaum Ha IBUKEHHUE, PA00Ty U MOKYIKH

AHalIM3 BO3MOXKHBIX CHUTyallMii B3aUMHOTO PAaCIOJIOXKEHUS OOBEKTOB NPH WX JABWKEHHH, COOTHOILICHUS OOBEMOB
BBITIOJTHSIEMBIX pabOT MPU COBMECTHOM padoTe.

3amaum Ha 4yacTHu, 10JIU, NPOLEeHThI. Pellienne 3a1a4 Ha HaX0XKIEHUE YaCTH YMCIIa U YKCIIa TI0 €ro yacTu. Pemenue 3a1au
Ha MPOLEHTHI U J0JH. [[puMeHeHrne nponopuuil Mpy pelIeHuy 3a1ad.

Jlornueckue 3aaaun. Pemenne mornyeckux 3amad. Pemenue morndeckux 3a1a4 ¢ MOMOIIbIO TpadoB, TabJIHII.



OcHoBHbIE MeTO/IbI pPellieHNsl TEKCTOBBIX 3a4a4: apudpMeTudeckuii, anredpanyeckuit, mepedop BapuanToB. [lepBuuHbIe
NPECTaBICHUS O IPYTUX METOJIaX PEIICHHUs 3a/1a4 (TeOMETpHUECKUEe U TpadUIecKre METO/bI).

Craructuka 1 TeOpHUsl BEPOSITHOCTEN

Crarucruka

TaGnuuHoe M rpaduueckoe MpenCTaBICHUE JAHHBIX, CTOJ0YaTble M KPYroBble Auarpammbl, IpaduK, NPUMEHEHHE
auarpamMm M rpa@UKoB JJIsl ONKCAaHUS 3aBUCHMOCTEHW pEalIbHbIX BEJIWYMH, U3BJICYEHHE MH(OpMALMM W3 TaONIML, AUArpaMM U
rpaukoB. OnucaTesbHbIE CTATUCTUYECKUE TIOKA3aTENIN YUCIOBBIX HA0OOPOB: CpeHee apu(pMeTHuIecKoe, MeuaHa, HauOoJIbLIee U
HavMEHbLIEe 3HAYCHMS. Mepbl pacCEeMBaHMA: pa3Max, AUCHEPCUS U CTaHAAPTHOE OTKIOHEHHe. CiydaliHass W3MEHYHMBOCTD.
N3meHunBOCTh NpH M3MepeHusX. Pematomue npasuiia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BETMYMHAX.

Cayuaiinbie COOBITHS

CrnyyaiiHble OMNBITHI (SKCIIEPUMEHTHI), AJIEMEHTapHbIE ClydyaliHble COOBITUA (MCXO0nbl). BeposATHOCTH 3eMEeHTapHbIX
coObITui. COOBITUS B CIy4YallHBIX HKCHEPUMEHTaX U OJaronpusTCTBYIOUINE 3J€MEHTapHble cOObITUS. BeposaTHOCTH ciiyyallHBIX
coObITU. OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTApHBIMU COOBITHsIMU. Kitaccuueckue BEpOSITHOCTHBIE ONBITHI C UCIIOIb30BaHUEM
MOHET, KyOukoB. [IpencraBienne coObITHI ¢ TOMOLIBIO AUArpaMM Diliepa.

DJIeMEHTbI KOMOMHATOPUKH

[IpaBuno yMHOXeHUS, IEPECTAaHOBKH, (akropuan uucia. Coderanus U yucio coyetaHuil. dopmynia yucia coyeTaHUi.
Tpeyronpuuk Ilackans. OnbITel ¢ OOJNBIIMM YUCIOM PAaBHOBO3MOJKHBIX 3JIEMEHTApPHBIX COOBITUI. BbrunciieHne BeposSTHOCTEN B
OMbITaX C MPUMEHEHUEM KOMOMHATOpHBIX (popmyi. Ucnbitanus bepuymnu. Ycenex u Heynada. BeposiTHoCcTH coObITHI B cepuu
ycnblTanui beprymm.

CayuaiiHble BeJTMYHHBI

3HAKOMCTBO CO CJIy4allHBIMH BEJIMYMHAMH Ha NpUMEpax KOHEYHBIX JHMCKPETHBIX CIIy4allHbIX BeJIMYUH. PacrpeneneHne
BeposITHOCTEeH. Marematudeckoe oxkuaanue. CBOMCTBA MaTeMaTHdecKoro oxujaHus. [loHaTthe o 3akoHe OOJBIINX YHCEIL.
U3smepenne BepoaTtHocTed. [IpumeHeHue 3akoHa OOJBIIMX 4YHCET B COLMOJIOIMH, CTPAaxOBaHUHU, B 3/PaBOOXPAHEHUH,
oOecrieueHrnr 0€30MaCHOCTH HACEJIEHUS B UPE3BbIYAHHBIX CUTYAIUSX.



I'eomeTpus

I'eomeTpuyeckue purypsi

Durypsl B reoOMeTprH U B OKPYKaK0LIEeM MUpe

['eomerpuueckas purypa. DopMrupoBaHre MPEACTABICHUN 0 METAIPEIMETHOM MOHATUU «PUTYpay.

Touka, nuHMS, OTPE30OK, MpsiMasi, JIyd, JIOMaHas, IUJIOCKOCTh, yroy, OMCCEKTpHca yrjia W €€ CBOWCTBA, BUbI YIJIOB,
MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reoMeTpuueckux guryp. LleHTpanbHas cMMMETpHs T€OMETPUUECKUX (DUTYP.

MHOroyrojibHuKM. MHOTOYroJIbHUK, €r0 3JEMEHTBl M €r0 CBOWCTBA. Pacno3HaBaHWEe HEKOTOPBIX MHOTOYTOJIbHUKOB.
BrlyKkible 1 HEBBINYKJIbIE MHOTOYTOJbHUKU. [IpaBuibHble MHOTOYTOJIbHUKH. TpeyronbHuku. BreicoTa, MennaHa, OuccekTpuca,
CpenHsisl JIMHUS TPEyroyibHUKA. PaBHOOEAPEHHBIN TPEYTOJIbHUK, €r0 CBOMCTBA U NMPU3HAKU. PABHOCTOPOHHUHN TPEYTOJbHUK.

OKpy:XHOCTB, KPYT

OKpy>KHOCTb, KPYT, UX 3JIEMEHTBI U CBOMCTBA; LICHTPAJIbHbIE U BIMCAaHHbIE yIibl. KacarenbHas u cexymas K OKpYKHOCTH,
UX CBOMCTBA. BrircanHble ¥ ONKMCAHHBIE OKPYKHOCTHU I TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, IIPABUIIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpuyeckne Gurypnl B NPOCTPAHCTBE (00bEMHbIE TeJIA)

MHOrorpaHHyK M €ro 3jeMeHThl. Ha3BaHNMsI MHOTOTPaHHMKOB C Pa3HBIM IOJIO)KEHUEM U KOJIMYECTBOM rpaHeil. [lepBuunbie
NpEACTaBICHUsT O MUpaMHJe, Mapajuienenunene, npusMme, chepe, mape, MWIMHIPE, KOHYCE, MX 3JEMEHTaX W MPOCTEHUIINX
CBOKCTBaX.

PaBencTBo ¢uryp

CBoiicTBa paBHBIX TPEYTOJIbHUKOB. [IpU3HAaKK paBEHCTBA TPEYTOJBHHUKOB.

ITapajuie1bHOCTH NPAMBIX

[Ipu3Haku U CBOMCTBA NapaJUIeIbHbIX NpsIMbIX. AKcnoMa napaienbHoctu EBknnaa. Teopema daneca.

IepnenauxkyasipHbie NpsiMble

[Ipsamoii yron. Ilepnenaukynsap k npsmoi. Haknonnas, npoekuusi. CepeIvHHbBIA NEPIEHANKYISP K 0Tpe3Ky. CBOWCTBA U
MIPU3HAKH MEPIIEHANKYISIPHOCTH.



Iopoodue. [TponoprmonansHbie 0Tpe3kH, mogodue puryp. I[lomoOusie Tpeyroapauku. [lpru3Haku mogoousi.

B3aumMHoe pacnoJiokeHune IpsMONd U OKPYKHOCTH, ABYX OKPYKHOCTEH.

HN3MepeHnst M BHIYUCICHUS

Besuuunsl. Ilondarue Bennuunsl. JiinHa. 3smMepenue mnunbl. Enquaunel nsmepenus mivHbl. Bennuuna yria. ['panycHas
Mepa yria. [lonsitue o miomanu Tuiockod Gurypel W ee cBoicTBax. M3mepenue momaneil. EnuHunbel u3mepeHus
wiomaaun. I Ipencrasnenue 06 oobeme u ero cpoiictBax. M3mepenne oobema. Equnuiisl usmepeHust 00beMoB.

N3mepenusi u BbIYMCJICHUS

NHCTpyMeHTBl HJisi M3MEpPEHUNM W TMOCTPOCHUN; W3MEPEHUE U BBIUMCICHHUE YIJIOB, JUIMH (PacCTOSHUI), TUIOMIAJICH.
Tpuronomerpuueckue (GyHKIIMU OCTPOTO yIjia B MPSMOYTOJILHOM TpeyrojibHUKEe TpuronoMmerpuueckue GyHKIIMU TYMOTO yrija.
Briuncnenne 31€MEHTOB TPEYrOJIBHUKOB C HCIOJb30BAHUEM TPUTOHOMETPUUECKUX COOTHOIIEHUW. DOpMylbl ILIOIAIN
TPEYroJIbHUKA, MapajuiesiorpaMMa M €ro YacTHBIX BUIOB, (OPMYJbl JJIMHBI OKPYKHOCTH U IUIomanu kpyra. CpaBHEHUE U
BbIurciienue miomasnei. Teopema I[udaropa. Teopema cunycos. Teopema KOCUHYCOB.

Paccrosinus. Paccrosaue mex iy Toukamu. PacctosiHue ot Touku 110 npssiMoi. Paccrosinue mexay dhurypamu.

I'eomeTpuyeckne NOCTPOCHUA

['eomeTpuyeckue MOCTPOCHUS ISl WLIIOCTPAIIMM CBOMCTB TreoMmeTpudeckux Guryp.MIHCTpyMEHTHI 1JIs1 TIOCTPOCHMIA:
UUPKYJb, JIMHEWKa, YroibHUK. [IpocTeilline noCTpoeHHs UUPKYJIEM U JMHEHKOH: TOCTpOCHHE OHUCCEKTPHUCH YIJIa,
MEePIEHAUKYJISIpa K IPSIMOM, yria, paBHOro AaHHOMY, [locTpoeHne TpeyroabHMKOB IO TPEM CTOPOHAM, IByM CTOPOHaM U YLy
MEXIY HUMHU, CTOPOHE U JIByM MPUJICKAIINM K HEU yriiam./[eneHne oTpe3ka B JaHHOM OTHOILICHUH.

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoOpa3zoBanusi. Ilonstue mnpeoOpazoBanus. I[lpeacraBienne o0 MeTanpeaMETHOM TMOHSATUU «IIPEOOpa3OBaHUEC.
[Tonobue.

JABuxenusi. OceBasi U IEHTpaJbHAs CHUMMETPHS, MOBOPOT W MapajljieibHbI mepeHoc. KomOuHanuu ABUXKEHUNM Ha
TUIOCKOCTH Y UX CBOWCTBA.

BeKkTOpbI 1 KOOPAMHATHI HA IMJIOCKOCTH



BexTopsbl. [lonsitue BekTopa, AEWCTBUA HAJ BEKTOPAaMH, HCIIOIb30BaHHE BEKTOPOB B (PU3MKE, pa3jOKEHUE BEKTOpa Ha
COCTaBJIOLINE, CKATAPHOE ITPOU3BEACHUE.

Koopaunarsl

OCHOBHBIE NOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSHHE MEXIy TOUkamH. KoopauHaTsl cepenuHbl OTpe3Ka. Y paBHEHUS
¢uryp.IIpumeHeHre BEKTOPOB U KOOPJUHAT ISl PEIICHUs TPOCTEHIINX T€OMETPUUECKUX 3a/1a4.

HcrTopust MaTeMaTUKH

BO3HMKHOBEHHE MATEMATHKHU KAaK HAyKH, 3Talbl €e pa3BuTHs. OCHOBHBIC pa3Jeiibl MATEMATHKU. Beiiaroniyecss MaTeMaTUKH
Y UX BKJAJ B Pa3BUTHE HAayKH.DECKOHEYHOCTh MHOKECTBA NPOCTHIX 4YHceN. YHciia U JUIMHBI OTPE3KOB. PanmonanbsHbele yucha.
[ToTpeOHOCTh B MppALIMOHATBHBIX YHCIAX. 3apoXkaAeHHe anreOpsl B Henpax apupMeTruku. An-Xopesmu. Poxiaenue OykBeHHOU
cumBoiuku. I1. depma, @. Buert, P. Jlexkapt. Mctopus Bonmpoca 0 HaxoxAeHUU (HOpMyJd KOpHEW anreOpandyecKkux ypaBHEHHIM
crenenel, 6onpimux yetbipex. H. Tapranes, Ix. Kapnano,d. INanya.

[TosiBieHne metoga KOOpAMHAT, MO3BOJSIOLIETO MEPEBOJUTh M€OMETPHUUECKHE OOBEKThI Ha S3bIK anreOpnl. [losBrnenue
rpadukoB ¢pynkuumii. P. Jlexapt, I1. ®epma. [Ipumepsl pa3nuyHbIX cUCTEM KOOPIUHAT.

3anaua Jleonapno ITuzanckoro (@ubonauuymn) o Kpoiaukax, yucia @udoHauyuu. 3agada o maxmaTHoil nocke. CXxoaumMocThb
F€OMETPUYECKON Mporpeccuu. VCTOKM Teopum BEPOATHOCTEN: CTpaxoBOe€ neino, azapTHele urpbl. II. ®@epma, b.llackans, 4.
bepnynnu, A.H.Koamoropos.

Ot 3emnenenus k reomerpun. [ludarop u ero mkona. @anec, Apxumen. [lnaton u Apucrtorens. [locTpoeHne npaBUIIbHBIX
MHOTOyroinbHUKOB. Tpuccekius yrima. Kaaparypa kpyra. YaBoenue kyOa. Mcropus uucna m. 3onotoe ceueHue. «Hauamay»
Esxiuna. JI Oiinep, H.U.Jlo6aueBckuii. Mctopus naroro nocrtynara. ['eomerpus u uckycctBo. ['eomeTpuyeckne 3aKOHOMEPHOCTH
OKpY’Karollero Mupa.

Actponomus u reometrpus. Uto u kak y3Haiu AHakcarop, Oparochen u Apucrapx o pazmepax Jlynsl, 3emnu u ConHiia.
Paccrostaus ot 3emnu 1o Jlynsl u Connua. M3smepenne paccrosiaus ot 3emun 10 Mapca. Poiab poCcCUICKUX yYEHBIX B pa3BUTHHU
matematuku: JI. Oinep. H.U. Jlobauesckuii, I1.J1.YeObrue, C. Kopanesckas, A.H. KonmoropoB. Maremaruka B pa3BUTUU
Poccuu: Iletp |, mkona maTtemMaTH4YeCKMX W HABUTAIKUMX HayK, pa3BuTue poccuiickoro ¢uora, A.H. KpsutoB. Kocmuueckas



nporpamma 1 M.B. Kenapim.

TemaTH4yeckoe INIAHUPOBAHME C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbIX HA OCBOCHHE KaKI0i TeMbI

YMK H.{l. Buaenkuna, B.U. /KoxoBa, A.C. Yecnokona u ap. (M.: MHeMo0o3uHAa)

MATEMATMUKA, 5 knacc (170 gacos)

Homep OcHOBHOE cofiep )KaHUE MaTepuaia Kon-Bo
paznena 4acoB
1 [ToBTOpeHue (Mareprasa HauaabHOM IITKOJIBI) 4
2 HarypanbHble ynciia u mKasl 12
3 CrnosxeHue ¥ BBIYMTAHNE HATYPAJIbHBIX YHCEI 22
4 YMHOK€EHUE U JIeJIeHHE HAaTypaJIbHbIX YUCEIl 27
5 IImomanu 1 00BLEMBI 12
6 OOBIKHOBEHHBIE JpOoOH 23
7 Hecsatuunblie ApoOu. CriojkeHNe U BEIYUTaHUE IECATUYHBIX 14
npobeit
8 YMHOXEHUE U IeTIEHNUE JECATUIHBIX APOoOei 24




9 WNHcTpyMEHTBI AJ1s BBIUUCICHUM U U3MEPEHUM 18
10 [ToBTOpEeHUE 14
YMK H. 5. Bunenkun, B. U. Koxos, A. C. Yecnokosn,C. U. llIBapudypa «Maremaruka, 6»
MATEMATHKA, 6 xnacc (204 gaca)
Homep Conep:xxanue marepuasa Kou-Bo yacoB
pa3uena
1 [ToBTOpeHue 3
2 JlenuMocTh HaTypaibHBIX YHCEN 24
3 Crno)keHHe ¥ BRIYMTAHUE APOOEH C pa3HbIMH 3HaMEHATEIIMU 26
4 YMHOXeHHE U JieleHue 0OBIKHOBEHHBIX Ipo0Oei 36
5 OTHo1IEHNs ¥ IPONOPLMH 22
6 [TonoxuTenpHBIE U OTPUIIATEIILHBIC YHCIIA 16
7 CrnoxeHne M BIYATAaHHE TTOJIOKHUTEIHHBIX U OTPUIIATEIIHHBIX YHCET 13
8 YMHOXeHHE U JIeJIeHUe MOJI0KUTEIbHBIX U OTPULIATEIbHBIX YHCET 15




Homep Coaepxxanue MaTepuajia KoJu1-Bo yacos
pasnesa

9 Pemenue ypaBHeHMI 17

10 KoopanHaTsl Ha TIIOCKOCTH 16

11 [ToBTOpeHue 16

YMK 10.H.MakapsbrueBa,H.I'.Munaioka (M.: IIpocBenienne)
AJITEBPA, 7 xnacc (136 yacoB)

Homep Coaepxxanue MmaTepuajia KoJu-Bo yacos
pasaena

1 BripaxkeHus, TOXK1€CTBa, ypaBHEHUS 26

2 OyHKIHIH 12

3 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 14

4 MHorousneHsl 23

5 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 29

6 I'maBa 6. CucteMbl TUHEHHBIX YpaBHEHHH 22

7 [ToBTOpEeHME 10




YMK K0.H.MakapsiueBa, H.I'. Munatoka (M.: IlpocBemnenue)
AJIT'EBPA 8 xnacc, (136 yacoB)

Homep Coaep:xxkanue yueGHOro Mmatepuaja Kon-Bo wuyacos
pa3naeJa
1 [ToBTOpEHME M3YYEHHOTO B 7 Klacce 6
2 PanmonansHbIe 1pobu 30
3 KBaaparubie kopHH 25
4 KBangparHbie ypaBHEHUS 30
5 Hepasenctpa 24
6 CremneHs C 1ENIbIM TTOKa3aTeseM. DJIEMEHTHI CTAaTUCTUKU 13
7 [ToBTOpEeHME 8
YMK JI.C. Aranacsan (M.: IIpocBemenne)
I'’EOMETPUS, 7 xnacc (68 yacoB)
Homep OcHOBHOe cofepxkaHKe M0 TeMaM Koa-Bo
4yacoB
1 HauanpHble TeoMeTpuYecKre CBeIeHUS 10




2 TpeyronbHUKH 17
3 [TapannensHble npsMble 13
4 CooTHoIIEHUSI MEX1y CTOPOHAMH U YIJIaMU TPEYToJIbHUKA 18
5 [ToBTOopenue. Pemenue 3amau 10
YMK JI.C. Aranacan (M.: IIpocBemenne)
'EOMETPUHS, 8 knacc (68 yacoB)
Homep OcHoBHOe coaep:xkaHue Kou-Bo yacos
pasn.
1 YeThIpEXYTOIbHUKH. 13
2 IImomans 15
3 [Tono6HbIE TPEYTOTBHUKH 20
4 OxpyXHOCTb 16
5 [ToBTOpenue 4

YMK 10.H.MakapbiueBa, H.I'. Munawka (M.: IIpocBemenue)




AJIT'EBPA 9 xnacc, (136 yacoB)

IToBTOpEHue 5
CaoiictBa ¢pynkiun. Kagpatuunas GyHKus 28
VYpaBHEHUSI ¥ HEPABEHCTBA C OJIHOM NMEPEMEHHOMN 20
VYpaBHEHUS U HEPABEHCTBA C JBYMS IEPEMEHHBIMU 23
Apudmernueckast 1 reoMeTpuIecKasi Iporpeccuu 14
DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEM 17
HroroBoe moBTOpEHNE 29
YMK JI.C. Aranacan (M.: IIpocBemenne)
'EOMETPUS, 9 knacc (68 yacoB)
1. BekTopbl 12
2. Meton koopiuHAT 10
3. CooTHo1IeHNE MEKTy CTOPOHAMH U YIilaMu TpeyrojbHUKa. CKaaspHOe 17
MIPOM3BEIEHUE BEKTOPOB
4, JImmHa OKpy>KHOCTH M TUIOIIAIb Kpyra 11
5. JIBY>KEHUS 7
6. HauanbeHble cBEICHUS U3 CTEPEOMETPHUH 8
7. HTorosoe moBTOpeHUE 3
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