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HosicHuTeEAbHAS 3aNIMCKA.

PaGowas  mporpamma mo MaTeMaTHKe COCTaBlieHa  Ha  ocHoBe DenepaibHOTO
rOCYy/IapCTBEHHOTO0  00pa30BaTENIbHOTO  CTAaHAApTa OCHOBHOTO  00mero oOpa3oBaHWs,
YTBEPXKIEHHOTO MpUKa3zoM MuHucTepcTBa 00pa3oBanus u Hayku PO ot 17.12. 2010 1. Ne 1897,
o0pa3oBaTenbHON MpOrpaMMbl OCHOBHOTO obmiero ooOpaszoBanus MBOY «COIII  Ne3 m.
BecHoBO», mpuMepHOW  MpOrpaMMbl OCHOBHOTO 0O0mero oOpa3oBaHUS IO MaTEeMaTHKeE.
Hacrosimass mporpamMma IO MaTeMaTHKE JUIsl OCHOBHOHM INKOJIBI SIBIISIETCSl JIOTUYECKAM
MPOJOHKCHUEM TPOTPaMMbl JIsl HAYadbHOW IIKOJIBI M BMECTE C HEW COCTAaBIISIET OMMCAHUE
HEIPEPHIBHOTO Kypca MaTeMaTUKH ¢ 1-ro 1o 9-i kiacc 001meo0pa3oBaTeIbHOM IIKOJIBI.

Hannass pabodas mporpaMma o MaTeMaTHKe 33/1aeT TEepPeYeHbh BOIMPOCOB, KOTOPHIC
MOJUIeXKAT 00s3aTeIbHOMY M3YYCHHIO B OCHOBHOH IKojie. MaTeMaTH4ecKoe 0oOpa3oBaHHE
ABISIETCA 0053aTENIbHOM M HEOThEMJIEMOH 4acThio 00Iero obpa3oBaHHs Ha BCEX CTYIEHSX
mKkojibpl. OOydeHWe MareMaTHKe B OCHOBHOH IIKOJIE HAMpaBICHO Ha JOCTHIKEHHE
CIENYIOIINX LeJIei:

B HANPaBJeHUH JHYHOCTHOIO Pa3BHTHSI:
e (QopmupoBaHHE TPEACTABICHUNM O MaTeMaTHKe, KaK 4YacTH OOIIeYe0OBEYeCKON
KyJbTYpbl, O 3HAUYUMOCTH MAaTEMATHKH B Pa3BUTUU [HMBHJIHM3AIMA M COBPEMEHHOTO
00I111eCTBA;
e pa3BUTHE JIOTHYECKOTO W KPUTHUYECKOTO MBINUICHUS, KYJIbTYPhl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY;
e (GOpPMHpPOBAHWE WHTEIUICKTYAIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOJOTICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOIIUX M3 OOBIIEHHOTO OMBITA;
e BOCINHTaHHE Ka4deCTB JIMYHOCTH, OOCCIIEYMBAIONINX COIMHUAIBHYI0 MOOWIBHOCTS,
CIIOCOOHOCTH MPUHUMAThH CAMOCTOSATEIbHBIC PEIICHUS;
e (opMuUpOBaHHE KAauyeCTB MBIIUICHUS, HEOOXOMUMBIX IS aJanTallid B COBPEMEHHOM
UH(POPMALIOHHOM OOIIECTBE;
e pa3BUTHE UHTEpECa K MAaTEMaTHYECKOMY TBOPUYECTBY M MAaTEMAaTUIECKUX CIIOCOOHOCTEH;

B MeTanpeIMeTHOM HAaNpaBJIeHHUN:
e pa3BHUTHE MPEACTABICHUN O MaTeMaTHKe Kak (opMe OMHCAHUS U METOJE IMO3HAHUS
NEHCTBUTENBHOCTH, CO3JaHUE YCIOBHH i NpUOOpPETeHHs] TEepBOHAYAIBHOTO OIbITa
MaTEeMaTU4YeCKOr0 MOJIEITUPOBAHMS;
e (QopmupoBaHue 00IUX CHOCOOOB MHTEJUIEKTYAIbHOU NEATEIbHOCTH, XapaKTEPHBIX IS
MaTEeMATHKU W  SIBJISFOIIUXCS OCHOBOW IO3HABATEIbHOW KYIBTYPHI, 3HAYUMOU IS
pa3IUYHBIX cep YeT0BEYECKOU e TEIbHOCTH;

B MIpe/IMETHOM HANIPABJICHUU:
e OBJQJICHHEC MATEeMATHUYECKUMU 3HAHUSAMH W yMEHUSMH, HEOOXOJUMBIMU  JUIS
MPOJOKEHUsSI 00pa30BaHUS, U3YUEHHS] CMEKHBIX TUCHUIUIMH, TPUMEHEHUS B TIOBCETHEBHOM
KU3HU;
e cozgaHue (yHIaMeHTa Uil MaTEMaTHYeCKOro pas3BUTHs, (GOPMUPOBAHUS MEXaHU3MOB
MBIIUICHUS, XapaKTePHBIX IS MATEMAaTUIECKOM JESTEIILHOCTH.
MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe :
VY4eOHbIIl TUIaH HAa U3yYCHHE MATEMaTHKH B OCHOBHOW IIKOJIE OTBOJUT 5 Yy4eOHBIX 4acoB B
HEJISNIO B TEUEHHE KaXKI0T0 roja o0yudeHus, Bcero 875 ypokoB. Ilpeamer «Maremarnka» B 5-6
KJIaccaxX BKIIIOYaeT apu(METHUYECKH Marepual, 3JEMEHTHl alreOphl U TEOMETPUHU, a TaKKe
3JIEMEHTHl BEPOSTHOCTHO-CTATUCTHUECKON JMHUU. Paznen «AnreOpa» BKIIOYAaeT HEKOTOPHIE
BONIPOCHl  apU(METHKH, PA3BUBAIOIINE YHCIOBYI JMHUIO 5-0 KJIaccoB, COOCTBEHHO
anreOpanvecKkuii MaTepuan, oJJeMeHTapHple ¢GyHKIuH. B pamkax ydeOHOrO paszena
«[eoMeTpusi» TpaAUIIMOHHO U3YYAIOTCSI €BKIIMI0BA TEOMETPHSI, DIIEMEHThI BEKTOPHOH anreOpsl,
reoMeTpHUYecKrue MpeoOdpa3oBaHuUs.
Pacripenenenne yaeOHOT0 BpeMEHU MEXKY STUMU IPEeIMETAMH TIPEICTABICHO B TaOIUIIE.



Kitaccer

[IpenMeTsl MaTreMaTU4eCKOro

KoanuecTBO yacoB Ha CTYIICHHU OCHOBHOT'O

IMKJIA 00pazoBaHMs
5-6 MaTteMaTHKa 350
7-9 IAnreOpa 335
['eomeTpus 190
Bcero 875

N3yuenne maTeMaTHKH B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTH OOYYArOIIUMCS JOCTHYh

1. Ilnanupyemble pe3yJibTaThl 0CBOCHHS NpeaMera «MaremaTuka»

CJICAYIOIUX PC3YJIbTATOB PA3BUTHA:
B auyHOCTHOM HamnmpaBJICHHU:

YMCHHUC SACHO, TOYHO, TPAMOTHO H3JIaraTb CBOU MBICJIA B yCTHOﬁ 1 TTMCBMCEHHOM

pedH, MOHMMATh CMBICII TOCTABJICHHOW 3a/1a4y, BBICTPAUBATH apTyMEHTALMIO, IPUBOUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

. KPUTHUYHOCTh MBIIIJICHUSI, YMEHHE pAaclo3HaBaTh JIOTUYECKH HEKOPPEKTHbIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

. IpeJCTaBICHUEe O MaTeMaTHMYecKoil Hayke Kak cdepe 4YeloBeYecKou
NESTENILHOCTH, 00 dTamax ee pa3BUTHsI, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS [TUBUIIH3AIIHH;

. KpEaTUBHOCTb MBIIIJICHUSI, HWHHUIIMATUBA, HAXOAYMWBOCTb, AKTHUBHOCTb IPHU
peIIeHNH MaTeMaTUYECKUX 3a/1a4;

. YMEHHE KOHTPOJIMPOBATh MpOIECC U pe3yibTaT ydyeOHOW MaTeMaTHuecKoi
NEeSITEIIbHOCTH;

. CIIOCOOHOCTh K 3MOIIMOHAJIBLHOMY BOCHPHUITHIO MaTeMaTHYeCKHX OOBEKTOB,

3a/1a4, PEeLICHUN, PaCCyKICHUN;

B MeTanpenMeTHOM HamnpaBJICHHH:

e IepBOHAuYAJbHBIC TMPEACTAaBIEHUS 00 HIeIX U O MeToJaX MaTeMaTHKU Kak
YHHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKHU, CPEJCTBE MOJEINPOBAHUS SABJICHUIN U MPOLIECCOB;

e yMEHHE BHUJIETh MAaTEMaTUYECKYIO 3a/lady B KOHTEKCTE MPOOJIIEMHOM CUTyalluu B IPYrHX
JUCLUILINHAX, B OKPYXKaIOIIEeH KU3HU;

* yMEHHE HaXOJUTb B Pa3IMUHBIX HCTOUYHUKAX HHPOPMALINIO, HEOOXOAUMYIO JUIsl pEIICHUS
MaTeMaTHYECKUX IMpoOJieM, MPEACTaBIATh €€ B MOHATHON (opme, IPUHUMATh PEUICHHE B
YCJIOBHSIX HETIOJTHOW M U30BITOYHON, TOYHON U BEPOSITHOCTHON WH(MOpMAITNK;

e yMEHHE MOHHMMATh U HCIIOJIH30BaTh MaTeMaTUUYECKUE CPEICTBA HATMSAIHOCTU (rpaduKH,
JarpamMmbl, TaOJIHUIIBI, CXEMBI U Jp.) A7 WILTIOCTPALlUU, HHTEPIPETALUU, apTyMEHTAIIH;

e yMEHHE BBIIBUTaTh TUNOTE3BI MPU PEIICHUH YYeOHBIX 3ajay, IOHUMATh HEOOXOUMOCTh
UX IIPOBEPKH;

e yMEHHE NPUMEHATh UHAYKTUBHBIE M JI€AYKTHBHBIE CIOCOOBI pPacCyKIE€HUM, BHUAETH
pa3IUYHbIE CTPATETUHN PELIEHUS 3a1a4;

e T[IOHMMaHHE CYIIHOCTH aJTOPUTMHUYECKUX TMPEANHCAHUA U YMEHHUE JeWCTBOBaTh B
COOTBETCTBHUHU C NPEAJIOKEHHBIM aJITOPUTMOM;

e yMEHHE CaMOCTOSITEIbHO CTaBUTh LEJIH, BBIOMpATh M CO3/1aBaTh AJTOPUTMBI IS
pelieHus yueOHbIX MaTeMaTHUECKUX MPooIIeMm;

e yMEHHE IUIAHUPOBATh U OCYIIECTBISATH JEATEILHOCTD, HAIIPABJICHHYIO Ha peLIeHUe 3a7a4
UCCJIEIOBATEIBCKOTO XapaKTepa;

B npenmeTrHom HanpaB/eHHUN:

e oBJaJcHUE 0a30BbIM MOHATHUMHBIM ammapaToM 0 OCHOBHBIM pa3/ielaM COJIEp KaHusi,
npezcTaBieHre 00 OCHOBHBIX H3YYaeMbIX IOHATHAX (YUCIIO, reoMeTpuueckas ¢urypa,



ypaBHEHHE, (QYHKIHSA, BEPOSTHOCTh) KaK BaXKHEUIINX MAaTEMAaTHUYECKUX MOJEISX,
MO3BOJIAIOIINX OMUCHIBATH U U3Yy4aTh PeabHbIE MIPOLIECCHI U SBICHMUS;

e yMeHHE paboTaTh ¢ MaTeMAaTHYECKUM TEKCTOM (aHATU3HpOBAaTh, W3BIIEKATh
HEoO0X0uMYI0 MH(GOpPMAlMIO), TPAMOTHO NPUMEHATh MAaTeMAaTUYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIUKY, UCIIOJIb30BaTh PA3INYHbIC S3bIKM MAaTEMaTHKU;

* yMEHHE MPOBOIAUTH KIAacCUPUKALNU, JIOTUYECKHE OOOCHOBaHMS, JOKa3aTellbCTBa
MaTEeMaTUYECKUX YTBEPKICHUIA;

e yMEHHE pacrno3HaBaTh BUAbl MaTEMAaTUUYECKUX YTBEP)KIEHUH (aKCHOMBI, ONMpPEIeIeHHUs,
TEOPEMBI U Jp.), IPSMbIC U 0OPATHBIE TEOPEMEI;

e pa3BUTHE NPEICTABICHUNA O 4YHCIE M YHCIOBBIX CHCTEMax OT HATypPaJbHBIX 0
JIEMCTBUTENIbHBIX YMCEN, OBJIAJICHUE HABBIKAMHU YCTHBIX, MIMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BEIUYHCIICHUN;

e OBJQJICHHE CHUMBOJIBHBIM SI3BIKOM ajireOpbl, MpUEeMaMU BBHITIOJHEHUS TOXICCTBEHHBIX
npeoOpa3oBaHUl PAIMOHAIBHBIX BBIPAKEHUM, PENICHUS YpaBHEHWW, CUCTEM YpPaBHCHHH,
HEPaBEHCTB U CHCTEM HEPaBEHCTB, YMEHHE HCIIOIb30BaTh UACK KOOPAMHAT HA IUIOCKOCTHU
JUIsL UHTEPIpETalii YpaBHEHHM, HEPaBEHCTB, CUCTEM, YMEHHUE MPUMEHSAThH alreOpandeckue
npeoOpa3oBaHus, anmapar ypaBHEHWH M HEPaBEHCTB JJIsl PEIICHUS 3a7ad M3 PazIIuYHBIX
pa3aenoB Kypca;

e OBJAJICHHE CHUCTEeMON (YHKIIMOHATBHBIX TOHATUH, (QYHKIHOHAIBHBIM S3BIKOM H
CUMBOJIMKOH, YMEHHE Ha OCHOBE (PYHKIIMOHATIbHO-TpaUUeCKUX MPEICTaBICHUN OMUCHIBATD
Y aHAJIM3UPOBATh PEAIbHbIC 3aBUCUMOCTH;

e OBJIaJICHHE OCHOBHBIMH CIIOCOOAMM MPEICTABICHUS M aHAJIW3a CTATUCTUYECKUX JTaHHBIX;
HaJU4Me MPEJICTABICHUH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE U O
Pa3IUYHBIX CIIOCO0AaX UX U3YUYEHHUSI, O BEPOSITHOCTHBIX MOJIEIISIX;

e OBJIAJICHUE TEOMETPUUYECKUM SI3bIKOM, YMEHHE HCIOIb30BaTh €ro Jyisl OMHCAaHUs
IPEIMETOB OKpPY)KAIOIIEr0o MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNH U
M300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUIECKIX ITOCTPOCHHIA;

* YCBOGHHME CHUCTEMATHYECKUX 3HAHUU O MIOCKUX (UTypax U MX CBOMCTBAxX, a TakKe Ha
HarJIsIIHOM YPOBHE — O MPOCTEUIIMX MPOCTPAHCTBEHHBIX TeEJIaX, YMEHHE HPUMEHSThH
CUCTEMAaTUYECKHE 3HAHUS O HUX JIJISl pEeUIeHHs] TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1a4;

e yYMEHHUS U3MEPATh JIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJIL30BaTh (HOPMYIBI s
HAXO0X/ICHUS IEPUMETPOB, IIoLaiel 1 00BEMOB FreOMETPUUECKUX UTYD;

* YMEHHME NPUMEHSATh H3YUYCHHBIC TMOHSITHS, PE3YJbTAThl, METOABI ISl PEIICHUs 3aaad
MPAKTUYECKOr0 XapakTepa W 3aJad M3 CMEXHBIX AUCLHUIUIMH C HUCIHOJIb30BaHUEM IIpU
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KATBKYISATOPA, KOMITHIOTEPA.

2. Copnepxanue yuyeonoro kypca <MATEMATHUKA»

HartypaJjbHble 4yucja 1 HYJIb

HartypanbHbIii psix Yuces ¥ ero CBOMCTBA

HatypanbHoe 4mMCIIO, MHOKECTBO HATYpPaJbHBIX YHCENl M €ro CBOWCTBA, M300pa)keHue
HaTypaJbHBIX YHCEJ TOYKAaMH Ha YHUCIOBOM mpsiMoi. Mcrnosib30BaHNe CBOMCTB
HaTypaJIbHBIX YUCEJI IPU PEILICHUH 3a/au.

3anuch ¥ YTeHHE HATYPAJIbHBIX YHCE

Paznuune mexay undpoit u yuciom. Ilo3unnonHas 3anuch HaTYpaIbHOTO YKCIIA, IOMECTHOE
3Ha4YeHue UUQPBI, pa3psiibl U KIACChl, COOTHOLIEHHE MEXY ABYMS COCEHUMH pa3psiAHbIMU
€AMHMIIAMHU, YTEHUE U 3aIIUCh HATYPAJIbHBIX YHUCEI.

Oxkpyrienne HaTypaJIbHBIX YHCEJ

Heo6xoaumocts okpyrienus. [IpaBuiio oKpyriaeHHst HaTypajdbHBIX YHCEN.

CpaBHeHHe HATYpPaJIbHBIX YHcell, CPaBHeHHe ¢ yncjoM 0

[lonsTHE O CpaBHEHNH YHCET, CPABHEHUE HATYPAIBHBIX YUCEN IPYT C APYTOM U C HYJIEM,
MaTeMaTHUYeCcKas 3aliCh CPAaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JelicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMH



CrnoxeHue ¥ BBIUYUTAHUE, KOMIIOHEHTBI CIIOKEHUS U BIYUTAHUs, CBA3b MEXIY HUMU,
HAXO0XJ/I€HWE CYMMBbI U Pa3HOCTH, U3BMEHEHNE CYMMBbI M Pa3HOCTH MPH U3MEHEHUH KOMIIOHEHTOB
CJIO’KEHUS U BBIYUTAHUA. Y MHOKEHHE U JIeJIEHUE, KOMIIOHEHThI YMHOKEHUS U JCJICHUS], CBSI3b
MeX1y HUIMH, YMHOXXEHHE U CI0XKEHHE B CTOJIOUK, AEJICHUE YTOJIKOM, TPOBEPKA Pe3yiib
OMOIIBIO TPUKHUAKHU U 00paTHOTO AeiicTBus. [lepeMecTUTEIbHBIA U COYETATENbHBIN 3aKOHBI
CIIOKEHMSI U YMHOXXEHHUSI, pacTpeeIUTEbHbIN 3aKOH YMHOKEHHUSI OTHOCUTEIIbHO
CIIOKEHUS, 000CHOBAHUE AICOPUMMOS BLINOJIHEHUS APUPMEMUUECKUX OelCBUIL.
CreneHb ¢ HATYPaJIbLHBIM NOKa3aTeJIeM
3anuch 4Kcliia B BUI€ CYMMBI Pa3psiIHBIX CJIAra€MbIX, MOPSAOK BBIMOJHEHUS JEHCTBUN B
BBIPAXEHUSX, COJIEPKAINX CTENeHb, BHIYMCICHIE 3HAUEHUH BhIPAXKEHHM, COJIepIKaIINX
CTEMEHb.
YucaoBble BbIPpaKeHU S
YucnoBoe BBIPAKEHUE U €10 3HAYEHUE, IIOPSAIOK BBIITOJIHEHUS NCHCTBUM.
JlejieHne ¢ 0CTATKOM
Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPAIbHBIX YHCEIl, C8OUCMBA OeleHUs C
ocmamxkom. IIpakTryeckue 3ajjauu Ha JIeJICHHE C OCTATKOM.
CBolicTBa U NMPU3HAKH 1eJTUMOCTH
CBOWCTBO IETUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipu3Haku aenumoctu Ha 2, 3, 5, 9,
10. Ipusnaxu oenumocmu na 4, 6, 8, 11. JJoxazamenvcmao npusnakog deaumocmu. Pemenne
MPAKTUYECKHX 3aJ1a4 C MPUMEHEHUEM MPU3HAKOB JIETTUMOCTH.
Pa3ioxkeHnue uync/ia Ha MPOCTbIe MHOMKUTEIN
[TpocTeie u cocTaBHbIE YuCa, peuemo Ipamocgena. PaznoxeHne HaTypalbHOTO YKCa Ha
MHO>KUTEH, PA3I0KEHUE HA TIPOCThIE MHOXKUTENU. Konuuecmao denumenetl yucia, aieopumm
DPA3I0ACEHUSA YUCTA HA NPOCMble MHONMCUMENU, OCHOBHASL Meopema apugmemuxu.
Auredpanyeckue BbIPasKeHUs!
Hcnonb3oBanue OYKB J1s1 0003HAUEHUS YHCEN, BBIYMCIIEHUE 3HAYCHUSI aIre0panyecKoro
BBIPXEHUS, TPUMEHEHHE aNreOpanyecKuX BBIPAKEHUN IS 3aIUCH CBOMCTB
aprupMETHIECKUX JEHCTBUHN, TpeoOpa30BaHUE aNTreOpandecKuX BhIPAKCHUM.
JeauTenu U KpaTHbIe
Jlenutenb W €ro CBOMCTBA, OOIIMI AETUTENL JABYX OoJiee YHCel, HauOOIbIIHA
OOIIHiA IeNUTeh, B3AUMHO MTPOCTHIC YHCIIA, HAXOXKIECHIUE HAUOOIBIIETO O0IEro ASTUTEINS.
Kpartnoe u ero cBoiicTBa, o0111ee KpaTHOE ABYX U OoJiee Yrcell, HaMMEHbIIee 001ee
KpaTHOE, CIIOCOOBI HAXOXKICHUSI HAMMEHBIIIET0 O0IIET0 KPaTHOTO.

J{poon

OO0ObIKHOBEHHBbIE IPOOH

o, 9acTh, 1poOHOE YKCIIO, 1po0b. J[poOHOE YHCIIO Kak pe3yabTaT ACICHHS.
[TpaBuiibHBIE U HETIPaBUWIBHEIE IPOOH, CMEIIaHHAas Ipo0k (CMEIIaHHOE YHCIIO). 3aluch
HATypaJIbHOTO 4HKCla B BUJE IpoOM C 3aJaHHBIM 3HaMeHaTelleM, mpeoOpa3oBaHUE
CMELIaHHOM IpoOu B HeMpaBMIIbHYIO JpoOb U Ha06opoT. [IpuBenenue apobeii k odmemy
3HameHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JIpo0ei. CliokKeHHe 1 BEIYNTaHUE
OOBIKHOBEHHBIX Apo0eii. YMHOXKEHHE U JieieHue OOBIKHOBEHHBIX TPOOEH.
Apudmerndeckue IEUCTBUS CO CMEIIAHHBIMU IPOO0SIMH. Apu(METHIESCKUE TEUCTBUS C
IpoOHBIMU "ncIamMu. Cnocodbl payuoHanu3ayuy GbI4UCIeHU U UX NPUMeHeHUe npu
8bINOJIHEHUU OellCMBULL.

JdecsiTuuHbIE APOOH

enas u apoOHas yactu necaruaHoi Apoou. [IpeobpasoBanue AECATUIHBIX APOOECH B
0ObIKHOBeHHBIE. CpaBHEHHE JECATHUHBIX ApoOel. CIoKeHNe U BRIYUTAHUE TECATUIHBIX
npobeit. OkpyrieHue AeCATUYHBIX ApoOeii. YMHOKEHUE U JICTICHUE TeCITHIHBIX
npobeii. Koneunvle u beckoneuHvle decsmuynvle Opoou.

OTHOEHne ABYX YHCeJ



Macmrabna taHe u kapre. Ilpomopumu. CBoiicTBa mpoIopIuii, IpuMeHeHne
MPONOPIUK U OTHOUIEHU MPH PEIICHUH 3a]1a4.

Cpennee apudmerndeckoe yncei

Cpennee apudmernyeckoe AByX yucen. M3o0paxeHnue cpenHero apupmMeTu4eckoro AByx
YUCeJl Ha YUCIIOBOM MpsAMON. Penienre npakTuyeckux 3aj1ad ¢ IpUMEHEHUEM CPETHETO
apudmernueckoro. Cpedree apugpmemuieckoe HeCKOIbKUX YUCE.

IIpoueHTsI

[TonsiTre npoueHTa. BeluncneHne NpoLeHTOB OT YHUCIIA U YHUCIIA [0 U3BECTHOMY IIPOLIEHTY,
BBIPaXKEHHE OTHOIICHUS B IPOLICHTAX. PellieHne HEeCIOXKHBIX MPAKTUUYECKUX 3a/1a4 C
MIPOLICHTaMH.

JAunarpamMmmbl

Cronbuatele U KpyroBble quarpammsl. M3pneduenue nnpopmanuu u3

auarpamm. Mzoopasicenue ouaspamm no Yucio8blmM OAHHbIM.

PanuonajbHbIE YHcJIa

IToJst0KUTEIbHBIC H OTPHIIATEIbHBIC YHCJIA

N300pakeHue yrcesn Ha YUCIOBON (KoopauHaTHOW) npsimoid. CpaBHeHHe yrcen. Moayib
quclla, FeOMETpUYEcKasi MHTEpIpeTalus MOy Yucia. JJedCTBUS C OJI0KUTEIBHBIMU U
OTPHULATEILHBIMH YUCIIaMU. MHOXECTBO LENBIX YUCEIL.

IlonsiTHe 0 panMOHATBHOM YHCIIE.

Ilepsuunoe npedcmasnenue o MHOJCECHEE PAYUOHANbHBIX Yucel. JIeHCTBUS ¢
paloHaIbHBIMU YHCIAMHU.

Penienune TeKCTOBBIX 3a7a4

EnuHunbl u3MepeHuii: JUIMHBI, IUIOMAAH, 00hEMA, MacChl, BPEMEHHU, CKOPOCTH.
3aBUCUMOCTH MEXKIY €IUHUIIAMU H3MEPEHUS Kaxaoil
BEJIMYUHBI. 3aBUCUMOCTUMEXKY BEIUYMHAMU: CKOPOCTb, BpPEMs, PAaCCTOSIHUE;
MIPOM3BOIUTEINHHOCTD, BpeMs, paboTa; 11eHa, KOJTUIECTBO, CTOMMOCTb.
3agauu Ha Bce apumMeTHUECKHE AeHCTBUS
Pemenne TekcToBBIX 3a1a4 apudmeTraeckuM criocodom. Mcnonb3oBanue Tabiuil, cxem,
YepTexKen, APYruX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEIICHUU 3aa4H.
3ajauu HA ABUKeHHUE, Pa00OTy M MOKYNKH
Pelrenre HecnoKHBIX 3a7]a4 HA IBUKEHUE B MPOTUBOIOJIOKHBIX HAIIPABICHUSIX, B OJJHOM
HaMpaBJICHUHU, IBUKEHUE 10 PEKE MO TEUCHUIO U MMPOTUB TeueHus. Pemenue 3agad Ha
COBMecCTHYIO padoty. [Ipumenenue npoOeit mpu pemeHnu 3aaay.
3agaum Ha YaCTH, 10JIM, NIPOLEHTHI
Pemenne 3amad Ha HaxOXKJIEHHE YacTH YKCIa M YHClIa II0 ero dJacTH. Perrenue 3agad
Ha MPOLIEHTHI U A0au. [IpuMeHeHne nponopuuil npu pereHnu 3aaad.
Jlornyeckue 3agauu
Pemenrie HeCIOXKHBIX JIOTHUECKUX 3a/1a4. Peuenue nocuyeckux 3a0ay ¢ NoMowwbio 2pagos,
mabauy.
OcHOBHBbIE MeTOJbl pelIeHUs] TEKCTOBBIX 3aaau: apupMETHUECKHiA, mepedop
BapHUaHTOB.

Harasgnas reomerpust
Durypsl B OKpy:KaoleM MUpe.
Harnsgaeie npencraBienns 0 GUrypax Ha IIIOCKOCTHU: TIpsMasi, OTPe30K, Ty, YTOJI,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT. YEThIpEXYyTroJIbHUK, MPSIMOYTOJIbHUK,
KkBazpart. TpeyroiabHUK, 8udbl mpeyeonrbHuxos. IlpasunvHule
MHOo20y2obHUKY. VI300pakeHne OCHOBHBIX T€OMETPUIECKUX GUryp. Bzaumnoe
pacnoodcerue 08X NPAMbIX, 08YX OKPYICHOCMEN, NPAMOU U OKpyscHocmu. JIniHa
OTpe3Ka, JIoOMaHo. EnuHuiel uamepenus niaunbl. [loctpoeHue oTpeska 3a1aHHOMN JJIHHBI.
Buns! yrnos. I'panycHas mepa yria. Mi3mepeHne U NOCTpOECHUE YIII0B € TIOMOIIBIO
TPaHCIIOPTHPA.



[Tepumerp MHOTOYyrOIBHMKA. [ToHATHE MIIOIAIU PUTYPBI; €AUHUIBI K3MEPEHUS TIJIOIA U,
[Tnomanp npsMoyroibHUKa, KBaapata. [IpubnmxenHoe naMepenue miomaau Guryp Ha
KJetyatoit Oymare. Pasnogenuxue guzypul. Harnsanele npeacTaBieHust o
MPOCTPAHCTBEHHBIX (Urypax: KyO, mapamjenenurne]n, OpusMa, NOUpaMuia, miap,
chepa, KoHyc, umauHIp. M300pakeHne MpocTpaHCTBEHHBIX GUryp. lIpumepul
ceuenuu. Mnoeoepannuxu. Ilpasunvrvlie mrocoepannuxu. Ilpumepsl pa3BepTOK
MHOTOT'PaHHHUKOB, IIMIIMHpa U KoHYyca. [lonsaTue oobema; equauibl oobsema. O0bem
MPsIMOYTOJIBHOTO Napajuienenunena, kyoa. [louarueo paseHctBe ¢uryp. LlentpanbHas,
oceBasi U 3epKaivbHas cuMMeTpun. M300pakeHne CMMMETpUYHBIX (BUryp.

Pemenue nmpakTudeckux 3aja4d ¢ IpUMEHEHUEM MTPOCTEUIIINX CBOMCTB (puTyp.

HcrTopust MmaTeMaTuKH
Tlosenenue yugp, 6yke, uepoenughos 6 npoyecce cuéma u pacnpeoeieHus npooyKmos Ha

pesnem Bnusxcnem Bocmoxe. . Ilosenenue decamuunoii 3anucu yucen. Poocoenue u
pazeumue apugpmemuxu namyparonvix uucenr. HOK, HO/I, npocmvie yucna. Pewemo
Opamocgena. lloasnenue Hyna u ompuyamenbHuIX Yucel 8 Mamemamuxe OpesHOCm.
Ipoou 6 Basunone, Ecunme, Pume. Omxpvimue Oecsimuunuvix Opooell.

Cmapunusie cucmemul mep. /lecamuunvle Opobu u mempuyeckas cucmema mep. J1.
Maenuyxuti.

AJITEBPA
Yucaa
PannonaJjbHbIE YHKCIa
MHO)€eCTBO pallMOHaIbHBIX yKcen. CpaBHEHUE pallMOHAIbHBIX Yucen. JlefcTBus ¢
panroHanbHBIMU yucnamu. [Ipeacrapnenne palmoHaIbHOTO YUCIIA IECATHUHON APOOBIO.
HppaunoHajbHbIe YUCIA
[lonsTHEe HppanMOHANBHOTO Yucia. PacriosHaBaHue HppalMOHANBHBIX yncel. [Ipumepsl
JI0Ka3aTeNbCTB B anredpe. MppannoHanbHOCTh Yncia

Cpasnenue uppayuonanvrulx yucen. MHodcecmeo 0elcmeumenbHuixX Yucell.

ToxnecTBeHHBIE IPe0OpPa30BaHUA

YucsoBble 1 OyKBeHHbIE BbIPa:KeHMSI.

Bripaxkenue ¢ nepeMeHHON. 3HaYeHNE BbIpaKeHUs. JlomyCcTUMBbIE 3HAUEHUS IEPEMEHHBIX.
[ToacTanoBKka BeIpaKeHHUI BMECTO MepeMeHHBIX. [Ipeobpa3zoBanre OyKBEHHBIX
BBIpR)XEHUI Ha OCHOBE CBOMCTB apu(METHUECKUX AecTBUIl. PaBeHCTBO OyKBEHHBIX
BbIpaxkxeHuil. Tox1ecTBO.

Lebie BoIpaKeHus

Crenenb ¢ HATYpaJIbHBIM MTOKa3aTeIeM U €€ cBolcTBa. [IpeoOpasoBaHue BEIPAKECHUM,
COJIEprKallMX CTENEHM C HAaTypaJIbHBIM Moka3aTeneM. OnHouneH 1 MHorowieH. CteneHnb
MHorouieHa. CloKeHne, BBIYUTaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYIIbI
COKpAIIEHHOI'0 YMHOXEHUS: pa3HOCTh KBAaAPAaTOB, KBapaT CyMMbI M KBaJpaT Pa3HOCTH.
[IpeoOpa3oBaHue 11€10r0 BhIpaKeHHs] B MHOTOWIeH. PaznoskeHne MHOIOWIEHOB Ha
MHOYHUTEJIH: BHIHECEHUE 00IIETO MHOYKHUTENS 32 CKOOKH, 2pYNNUposKa, npumeHeHue
dopmyn cokpawennozo ymuocenus. Keaopamuulii mpexuiet, paziodiceHue KeaopamHtoz2o
mpexuiena Ha MHONCUMETU.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

CreneHb ¢ 1eTBIM TMOKa3aTeseM U ee cBoicTBa. [Ipeobpa3oBanue 1poOHO-TMHEHHBIX
BBIPQXEHUIL: CIIOKEHUE, YMHOXKEHUE, IeTIeHue. Aneebpauueckas opodw. [Jonycmumsie
3HAYEHUs. NepeMEHHbIX 8 OPOOHO-PAYUOHATLHBIX GbipadiceHusx. CokpaweHue
aneebpauveckux opooeu. Ilpusedenue aneebpauueckux opoobeti Kk 0owemy sHameHamenio.
Heticmeus ¢ aneebpauieckumu OpooAMU: CIONHCEHUe, bIYUMAHIUE, YMHONMCEHUe, OeleHue,
go36edenue 6 cmeneHs. Ilpeobpasosanue svipadcerull, COOEPHCAUUX 3HAK MOOYJIAL.



KBanparnbie kopHu

Apudmernueckuii KBapaTHbIN KOpeHb. CBONCTBA apu(METUUECKUX KBAJPATHBIX KOPHEH.
[IpeoOpazoBaHue BhIpaXKEHUH, COEPKANUX KBAAPATHBIC KOPHHU: YMHOXKEHUE, JICJICHNUE,
BBIHECEHHE MHOXKUTENS U3-T10]] 3HAKa KOPHSI, BHeCeHUe MHOMCUMes N0O 3HAK KOPHSIL.

YpaBHeHMS U HEPaBeHCTBA

PagBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO C MEPEMEHHOI.
YpaBHeHust

IlonsTre ypaBHEHUs W KOpHS ypaBHEHUs. [Ipedcmasnenue o pasHoCUIbHOCMU YPAGHEHUII.
Obaacmwb onpedenenus ypasreHus (001acms 00NYCMUMbIX 3HAYEHUL NePeMeHHbIX).
JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemienue nuHelHbIX ypaBHEHUH. Jlunetinoe ypasneHnue ¢ napamempom. Konuwecmso
KOpHel TUHeH020 ypasHeHus. Pewlenue 1unetnbiX ypasHeHuii ¢ napamempom.
KBaapaTHoe ypaBHeHHE U €10 KOPHU

KBagparusie ypaBHeHusi. Henoisinbie kBajipaTHble ypaBHEHUs. JJUCKpUMUHAHT
KBaJpaTHOTO ypaBHeHUs. DopMya KOpHEU KBaIpaTHOTO ypaBHEHUs. Teopema

Buema. Teopema, oopamuas meopeme Buema. PenieHre KBaIpaTHBIX YPaBHCHHIA:
UCTOJIb30BaHUE (POPMYIIBI [T HAXOKICHUS KOPHEH, epaghuueckuii memoo peuienus,
PAsNodHceHue Ha MHOdCUment, no0Oop KoOpHell ¢ UCNONIb308aHueM meopemsl Buema.
Konuuecmeso kopHeti k6adpamnozo ypasHeHus 8 3a8UCUMOCIU OM €20 OUCKPUMUHAHMA.
buxeaopammnvie ypasnenus. YpaBHeHUs, CBOJIUMBIE K TUHEHHBIM U

KBaJpaTHbIM. KgadpamHuvle ypasHenus c napamempom

ApoOHo-pannoHaJbHbIe YPAaBHEHUS

Pemenue mpocTedmmx ApoOHO-palliOHANBHBIX YpaBHEHUH. Pewenue OpobHo-
PAYUOHANbHBIX YpasHeHuli. Memoobl peuieHus ypasHeHuli: Memoovl paGHOCUTbHBIX
npeobpazosanui, Memoo 3amenvl nepemerHol, epaguieckuti memoo. Hcnonrvzosanue
ceolicme pynkyull npu pewrenuu ypasnenuil. Ypaenenus euda X' =a. Ypasnenus 6 yenvix
YUCTAX.

CucreMbl ypaBHeHH

VYpaBHeHHE ¢ AByMS IEPEMEHHBIMU. JINHEHHOE ypaBHEHUE C IBYyMs

NIepEeMEHHBIMU. [Ipsamas Kax epaguueckas uHmepnpemayus TIUHetHo020 YPAGHeHUs ¢ 08YMs
nepemenuvimu. [lonamue CUCTEMBI ypaBHEHUN. PenieHue cuctemsl ypaBHeHH. MeTtoabl
pEIIeHUs CUCTEM JIMHEHHBIX YpaBHEHHM ¢ ABYMsI IEPEMEHHBIMU: epaghuyeckull Memoo,
Memoo NOOCMAHO8KU U METOJ] CIIOKECHHUS.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeyInBOCTH
HEPABEHCTB P 3a/IaHHBIX 3HAYEHUSIX NEpeMEHHBIX. HepaBeHCTBO ¢ mepeMEeHHOM.
Crporue u HecTporue HepaBeHCTBa. Q01acmy onpedenenus HepaseHcmea (001acme
00ONYyCMuUMbLX 3HAYEHUl nepeMerHblX ). PerieHre TMHEHHBIX HepaBeHCTB. KeadpamHoe
HepaseHcmeo u e2o pewieHus. Pewenue k6aopamHulx HEpa8eHCMa: UCNONb308AHUE
ceoticme u epaghuxa KeaopamudHou GyHKYuU, Memoo UHMepsaios. 3anucy peueHus
K6aopamuozo Hepasencmaa. Pewenue yenvix u OpoOHO-payuoHaIbHbIX HEPABEHCME
MemoooM UHMEPBATIO8.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJTHOM MEpeMEHHOM. PellieHre cucteM HEpaBEHCTB € OJTHOM
NEPEMEHHON: TIMHEHHBIX, kK6aopamHulx. VI300pakeHre pelieHnsI CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM MPSAMOM. 3alKiCh PEIICHUS CUCTEM HEPABEHCTB.

DyHKIUU

IHousitue pyHkuuu

JlekapTOBBI KOOPJIMHATHI HAa TWIOCKOCTU. DOPMUPOBAHKE MPEACTABICHUM O
METanpeIMETHOM MOHITHH «KOOPAUHATHI». CIIOCOOBI 3a1aHus (PYHKIIHI: aHATUTHYECKHIA,
rpadudeckuit, Tabmmunblid. ['paduk Gynkuu. [Ipumeps! GyHKINHA, TOTy4aeMbIX B



MIPOLIECCE MCCIIEIOBAHMUS PA3IMUHBIX PeabHBIX MPOIIECCOB U PEIICHUS 3a/1a4. 3HAYCHUE
¢byakuun B Touke. CBOMCTBA (YHKIIHI: 00JaCTh ONPEIEICHHS, MHOKECTBO 3HAUCHH,
HYJIU, IPOMEXKYTKH 3HAKOOCTOSIHCTBA, YEMHOCMb/HEYEMHOCMb, TPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, HauOOJIbIIIe U HAaUMEHbIee 3HaueHus. MccienoBanue GyHKINU
o ee rpaduky. /Ipedcmasnenue 06 acumnmomax. Henpepuvignocmo
¢dynxyuu. Kycouno 3aoannvle gpynxyuu.
JIuneiinas pyHKUMA
CgoiicTBa 1 rpaduK JUHEHHOU PYHKIIMH. YTI0BOM K03 duiineHT npsmoit. Pacnonoxenue
rpaduka JMHEHHON (YHKIIUHN B 3aBUCUMOCTH OT €€ yIJIOBOro KoadduureHta u
CcBOOOIHOTO WieHa. HaxooicoeHue Koaghghuyuenmos nunetino hynkyuu no 3a0aHHbIM
VCI0BUAM: NPOXOHCOCHUE NPAMOLL Yepe3 08 MOUKU C 3A0AHHbIMU KOOPOUHAMAMU,
NpPOXodHCOeHUe NPAMOU Yepe3 OaHHYI0 MOYKY U NAPaLlelbHO OAHHOU NPAMOI.
KBaaparnunas pyHkuus
CgoiicTBa u rpaduk KBagpaTHIHOU (pyHKIMM (Tapaboina). [locmpoernue epaghuxa
keaopamuunol Qyukyuu no mouxam. Haxoxaenue Hynei KBaapaTuaHON
GYHKIUH, MHOJICECMBa 3HAYEHUL, NPOMENHCYMKO8 3HAKONOCMOSIHCMBA, NPOMENCYMKO8
MOHOMOHHOCIU.
Oo0paTHasi NPONOPUMOHAIBHOCTH
CaoiictBa ¢pynkuuu y=«kx .I'unep6oma.
I'padpuxu pyHkumi
I'paduxu Gpynkun. CoiicTBa GyHKIMIA, X oToOpaxkeHue Ha rpaduke. [lpeobpazosanue
epaghuxa pynxyuu y=f (x) 011 nocmpoenus epaghuxos gyuxyuti éuoa y= af(kx +b) +c.
I'pachuxu ¢pynxyui y=kx+6 y=Nx,y= |x|.
ITocsienoBaTEILHOCTH M TPOTPECCHH
Hucnosas nociie1oBaTesibHOCTh. [IpuMepBI YMCITOBBIX OCIEN0BATEIBHOCTEN.
beckoneunble ocienoBaTeIbHOCTH. Apu(MeTHIECKass MPOTPECCUS U €€ CBONCTBA.
I'eomerpuueckas nporpeccust. Popmyna 0ouje2o uieHa u CymMmbl i NEPEbixX YleHO8
apugmemuueckotl u ceomempuyeckoli npozpeccuil. Cxooaumasics ceomempuyecKast
npozpeccus.
Pentenye TeKCTOBBIX 3aaY :
3anauu Ha Bce apudMeTHYECKHE TeiiCTBUSA
Pemienue TekcTOBBIX 3a1au apupmMeTHIecKM criocodom. Vicronbp3oBanue TabiuI, cxeMm,
YepTexel, APYrux CpeiCTB MPEACTABICHUS JAHHBIX MIPH PEIICHUU 3a]Ia4H.
Pemienne 3aa4 Ha IBH:KeHHE, PA0OTY, MNOKYNKH
AHanu3 BO3MOXKHBIX CUTYallull B3aMMHOT'O PacIoyIOKeHNs 00bEKTOB IIPU UX JIBUYKEHUH,
COOTHOILIEHHS] 00BEMOB BBITOIHAEMBIX pabOT IPU COBMECTHOM padoTe.
3aga4yu Ha YACTH, J0JIH, HIPOLEHTHI
Pemenwne 3a1a4 Ha HAXOXKACHUE YACTH YKCIIA M YMCIIA IO €ro yacTh. PereHue 3a1a4y Ha
MPOLEHTHI, A0JH. [IpuMeHeHue nmponopuuii Ipu peleHuy 3a1auy.
Jlornueckue 3agaun
Pemenue normueckux 3amau. Peuwenue nocuueckux 3a0ay ¢ HOMOWbIo 2paghos,
maonuy.
OcHoBHbIE MeTObI pellieHHs 32124
Apudmernueckuit, anredpandeckuit, nepedop BapuaHToB. [lepsuunuvle npedcmagienHus o
opyaux memooax peweHus 3a0a4 (ceomempuyeckue u epaguieckue memoosl).
Crarucruka .
TabnuaHoe u rpaduueckoe mpeacTaBleHUe NTaHHbIX, CTOJI0YAThIC U KPYTOBHIE THArPaMMBI,
MPUMEHEHHE JuarpaMM U rpaduKoB JUIsl ONMCAHUS 3aBUCUMOCTEHN peaibHbIX BEINYHH,
U3BJICUEeHNE WH(POPMALIUU U3 TaOIuI, quarpaMm, rpadukoB. OnucaTeabHbIe
CTaTUCTUYCCKHE MTOKA3aTEIM YHNCIOBBIX HAOOPOB: CpeIHEe apu(PMETHIECKOE, Meouanda,
HauOOJbIIIee U HAMMEHbIIIEE 3HAYCHUS. YHUCIOBOTO Habopa. Mephl paccenBaHus:
pasMax, oucnepcusi U CmaHoapmHoe OmKIOHeHue.



Cayuaiinblie cOOBITHS

CrydaiiHble OTIBITHI (AKCIIEPUMEHTHI), AIIEMEHTAPHBIE CITyJailHbIe COOBITHSI (MCXO/IbI).
BepositHoCTH 31eMeHTapHBIX cOObITHH. COOBITHS B CIIy4aifHBIX SKCIIEPUMEHTAX U
0JIarOMPUSITCTBYIOIIHNE 3JIEMEHTAPHBIE COOBITHS. BEpOATHOCTH ClydallHBIX COOBITHIA.
OnbITH ¢ PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUAMU. Knaccuueckue
BEPOATHOCTHBIE OIBITHI C HCIOJIB30BAaHUEM MOHET, KyOHKoB. [IpoTHBOMOIOXHBIE
coOBITHS, 00BEIMHEHHE U TTepecedeHne coObITHiA. [IpaBuiio cioxeHus BeposSsTHOCTEH.
Crny4aiinbsiii BBIOOp. HezaBucumbie coowitus. [locnenoBaTenbHbie HE3aBUCHMBIE
ucneiTanus. [IpeacraBieHre o He3aBUCHMBIX COOBITHSX B KU3HHU.

J1eMeHThl KOMOMHATOPUKHU

[TpaBmiio yMHOXKEHUS, IEPECTAHOBKH, (pakTopran yucia. CoueTaHusi U YUCIO COUCTAHHM.
®dopmyna uncna couetanuid. Tpeyronbauk [lackans. OnbITE ¢ GOJBIIUM YHUCIOM
PaBHOBO3MOYKHBIX JJIEMEHTAPHBIX COOBITHIA.

Ciayyaiinble BeJIMYUHbI

3HAKOMCTBO CO CIYYallHBIMU BEJIMYMHAMHU HA IPUMEPaX KOHEUHBIX TUCKPETHBIX
CIy4ailHbIX BeJIMYMH. Pacnipenenenre BeposiTHOCTE. MaTtemMaTuueckoe OXKuaaHue.
CBoiicTBa MaTeMaTHUeCKOro OkuAaHus. [IoHsATHE 0 3aKOHE OOJIBIINX YHCEN.
FTEOMETPUA.

I'eomeTpuyeckune purypol

@urypsl B reoMeTpHHU U B OKPYKaloleM MUpe

I'eomerpuueckasdurypa. dopmupoBaHue NpeICTaBICHUNA 0 METATPEIMETHOM MTOHATHN
«purypa». Touka, TUHH, OTPE30K, MpsIMasd, JIyd, IOMaHas, MI0CKOCTb, YTrol,
OuccekTpuca yria U €€ CBOWCTBA, BHJIbI YIJIOB, MHOTOYT'OJbHUKU, OKPYKHOCTH U
Kpyr. OceBast cHMMETpHs reoMeTpudeckux Guryp. LlenTpanbHas cuMMeTpus
reoMeTpuuecKux puryp.

MHOroyroJibHUKH

MHOroyroipHUK, €ro 3JIEMEHTBI U €r0 CBOKMCTBA. Pacno3HaBaHue HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykivie u HegvinyKkavie MHo20y20abHuKu. [IpaBuIbHbIE
MHOTOYIOJIbHUKU. Cymma yenos 8blnyKkio2o MHO20Y201bHUKA.

Tpeyronbauku. BeicoTta, Meauana, 6uccekTpuca, CpeaHss JIMHUS TPEYTOJIbHUKA.
PaBHOOEIpeHHBII TPEYroJbHUK, €T0 CBOWCTBA U MPU3HAKHU. PaBHOCTOPOHHMIA
TpeyrojibHUK. [IpsIMOYTrOIbHBINA, OCTPOYTOJIbHBIN U TYMOYTOJIbHBINA TPEYTOJbHUKH.
Buemnue yriel TpeyronsHuka. HepaBeHcTBO TpeyronpHuka. Cymma yriioB
TPEYrOJIbHUKA.

Yerpipéxyronbuuku. Ilapannenorpamm, poM0, MpsSMOYTOJBHUK, KBaJapar, Tpameunus,
paBHOOepeHHas Tpaneuus. CBoIiCTBa U MpHU3HAKU MapajielorpaMmma, pomoa,
IIPSIMOYTOJIbHUKA,

KBaJpara.

OKpyXHOCTBb, KPyT

WX sneMeHTBI M CBOMCTBA: LICHTPAJIbHbIE U BIMCaHHbIE yIiibl. KacaTenbHble u cexywas K
OKpPY>KHOCTH, UX CBOWCTBA. BrincaHHbIe U ONMCAaHHBIE OKPYKHOCTHU AJIs
TPEYTOJIbHUKOB, 4emblpEX)201bHUKO8, NPABUTILHBIX MHO20Y20IbHUKO.
I'eomeTpuueckune purypsl B npocrpancTse (00beMHbIe Tesa)

MHnozoepannuk u e2o anemenmol. Haszeanus MHo202panHUKo8 ¢ pa3HvlM NOA0IHCEHUEM U
Konuuecmeom eparel. IlepBUuHbIe IPEICTaBICHNs O MMpaMuax, napauieienunenax,
npusMax, cepe, mape, HIWIMHAPE, KOHYCEe, UX JIEMEHTaX U MPOCTEHIINX CBOWCTBaX.
PaBencTBO puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipu3HaKu paBeHCTBA TPEYTOJbHUKOB.
IHapanieJbHOCTH NPSAMBIX

ITpu3Haky u cBOMCTBA MapajUIENbHBIX NPSIMBIX. AKCUOMA NAPANTETLHOCTIU

Eexnuoa. Teopema @aneca.

IlepnenauKyasipHBbIC NPSIMbIE



IIpsmotii yroa. Ileprnenaukyinsp k npsmoi. CepeIuHHBINA NEPIEHIUKYIISAP K

otpe3ky. Ceoticmea u npusHaxu nepneHOUKyIAPHOCIU NPIMBLX.

IHono0ue

[TponoprimonansHbIe OTpE3KH, mofgodue duryp. [logo6ubie Tpeyronsuuky. [Ipu3Haku
no100us TpeyronbHUKOB. OTHOILICHHE TUIOIAAeH TOJOOHBIX (DUTyp.

B3auMHoe pacnoJioskeHue NPSIMO M OKPYKHOCTH, 08YX OKPYHCHOCHIEI.
Bean4unbl

[Tousitue Benmuuunbl. [nuna. U3mepenue nivnbl. EquHibl nu3Mmepenns JinHbl. Bennunna
yriaa. I'pagycHas mepa yraa. Cunyc, KOCUHYC U maH2enc ocmpozo yaia npamoy20ibH020
mpey20abHUKdA.

[TonsTHe 0 MUIOMAIH TIOCKOM (hUrypsl U e€ cBolicTBax. M3mepenue miomaneii. Equauiist
M3MEPEHUS TUIOLIAIHN.

[IpencraBnenue 06 00bEME MPOCTPAHCTBEHHOM (PUTYPHI M €ro cBolcTBax. M3mepenue
o0béMma. Equautiel u3amepeHus 00bEMOB.

HN3mepeHus 1 BbIYMCICHUS

NHCcTpyMeHTHI 11 M3MEPEHUN U TOCTPOCHHI; U3BMEPEHUE W BBIYUCIICHUE YIJIOB,
JUTUH

(paccrostHuit), iomazei. Tpuronomerpuueckrue GyHKIUU OCTPOTO yIiia B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE. [puconomempuyeckue yHKyuu mynoz2o
yena. BeluuciieHne 3J1EMEHTOB TPEYTOJIbHUKOB C CIOIb30BaHUEM TPUTOHOMETPHUUECKHUX
cootHomeHui. [1momaan. @opmysbl MIOLIAAA TPEYTOJbHUKA, MapaJIeIOTpaMma U €ro
YaCTHBIX BUJIOB, Tpaneuu, gopmyaa I'epona, popmyna niowaou 8blnykio2o
uemvlpéxy201bHuKa, GOPMYIbl JTMHBI OKPYKHOCTHU U TUIOIIAU Kpyra. [liowads
KpYy208020 cexmopa, Kpy2068020 ceemenma. 1lnowaos npasuivio2o
MHo2oyeonvHuka. CpaBHEHUE W BhIYKCIIeHne miomaneid. Teopema [Tudaropa. Teopema
Kocunycos. Teopema cunycos.

Paccrosinus

Paccrosinne Mexny ToukaMu. PaccTosiHue OT TOUKM 0 IpSAMON. Paccmosinue medcoy
dueypamu.

I'eomeTpnuyeckue nocTpoeHus

I'eomeTpuueckue NOCTPOEHUs Ui WILTIOCTPAIIMK CBOMCTB T€OMETPUUYECKUX PUTYP.
WHcTpyMEHTHI 1)1 TOCTPOCHUN: IUPKYJIb, IMHENKA, YTOJIbHUK. [Ipocmetiwiue nocmpoenus
YUPKYIeM U IUHEUKOU: NOCmpoeHue OUCCeKmpucsl yid, NepneHoOuKyIsapa K npsamot, yaida,
paenozco oannomy. Ilocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, 08YM CIOPOHAM U
Veny mexcoy HUMU, CMOpOHe U 08YM NPULEHCAWUM K Hell Yellam, No Opy2um d1eMeHmaM.
enenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuyeckue npeodpazoBaHusA

IIpeoOpa3zoBanus

[TonstuenpeobpazoBanus. [lodobue.
JIBu:xeHust

OceBas U LIGHTpaJIbHAsE CHMMETPHH, HOBOPOM U NAPAIENbHblU nepernoc. Kombunayuu
08UMCEHUT HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl U KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTe BekTOpa, MEUCTBUS HaJ BEKTOPAMH, HCIIOIH30BAaHHE BEKTOPOB B

bu3HKe, paznodxcenue GeKmMopa HA cOCMAsAWUe, CKAISIPHOe NPOU3BeOeHUe U e20
ceoticmaa.

Koopaunarsi

OcCHOBHBIE TIOHSTHS, KOOPAMHATHI BEKTOPA, PACCTOSTHUE MEX Ty Toukamu. KoopauHaTh
cepenHbI oTpe3ka. Y paBHeHus Guryp. [IpuMeHeHne BEKTOPOB U KOOPAUHAT JJIsl PELICHUS
TreOMETPHUYECKUX 3a7ad.



JIOTTUKA U MHOXECTBA

TeopeTHK0-MHOKeCTBEHHbIE IIOHATHS

MHOXEeCTBO, Xapakmepucmuyeckoe c80UCME0 MHOHCECHEa, YIEMEHT MHOXKECTBA, n)Cmoe,
KOHeuHoe, beckoneunoe mHoxcecmso. [lonmHoxkecTBo. OTHOLIEHHE TPUHAITICKHOCTH,
BKJIFOUEHUSI, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHHs

MHOKECTB, PACNO3HABAHUE NOOMHOICECME U DTIeMEHMO8 NOOMHONCECME C
UCNnONIb308AHUEM KPY208 Diliepa.

Onepaunu HaJ MHOKECTBAMM

OObenuHEeHNE U TIepecedyeHrne MHOXKECTB. Pa3HOCTh MHOKECTB, TOMIOJHEHIE MHOKECTBA.
HNuTepnperanus onepanuii HaJy MHOXKECTBAMHU C HUCIOJIb30BAaHUEM KPYTroB Jiliepa.
DJIeMeHTBhI JIOTUKH

Onpenenenue. YTBepxkaeHUA. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. [Joka3zarenbcTBO
oT poTuBHOTO. Teopema, oOpatHas faHHOU. [Ipumep U KOHTpIIpUMED.

BrickasbiBaHus

W cTUHHOCTD U JT10KHOCTh BbIKa3biBaHUs. CII0KHbBIE U IPOCThIE BhICKa3biBaHus. Onepannu
HaJl BBICKa3bIBAaHUSIMHU C UCITOJIb30BAHUEM JIOTUYECKUX CBA30K: U, WM, HE. Y CIIOBHBIE
BBICKA3bIBaHHS (MMILJIUKALINN).

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUU

Bosnuxnoeenue mamemamuxu Kax Hayku, smanwvt e€ pazeumus. OcHognvie pazoensl
Mamemamuxu. Bvidarowueca mamemamuku u ux 6Kiao 6 passumue HayKu.
beckoneunocmo mmnooicecmea npocmuix uucen. Yucna u onunst ompeskos. Payuonanvhvie
yucna. [lompebnocmo 6 uppayuonanvrelx yuciax. Llxona Iugazopa.

3apooicoenue ancedpol 6 Heopax apugpmemuru. An-Xopezmu. Posxcoenue OykeenHol
cumsonuxu. D. Buem, P. /lexapm. Hcmopust éonpoca o Haxoxcoenuu ¢hopmyn Kophetl
aneebpaudeckux ypasHeHuu cmeneHeu.

Tlosasnenue memooa Koopounam, no360JA10UE20 NEPEBOOUMb 2eoMempuieckue 0OveKmbl
Ha a3vIK aneeopwl. [losenenue epaguros hynxyui. P. [exapm, I1. @epma. [Ipumepoi
PA3TUYHBIX CUCEM KOOPOUHAM.

Om 3emneodenus k ceomempuu. Ilugpazop u ezo wikona. @anec, Apxumeo. [lnamon u
Apucmomens. I[locmpoenue npagunbHvlx MHO20Y201bHUK08.. Keadpamypa kpyaa.
Yoeoenue xyba. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. J1
Diinep, H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

BHyTpurnpeaMeTHeie MOAYIH: 5 Kacc — «YYuMcs permarh 3aaaqdu» (35 yacos), 6 kiacc —
«Jlornueckue 3amaun» (20 gacoB), 7 kinacc — «I['eomeTpus B 3amavdax» (10 gacoB), 8 kimacc —
«["eomeTpus B 3agauax» (10 gacoB), 9 kinacc — «I'eomeTpus B 3agagax» (10 yacoB)



3. TemaTuueckoe NJIAHUPOBaAHHE

5 kaacc «MareMaTuKa»

Hasganue pasnena, TeMsl. Kon-Bo
YacoB.
IToBTOpEHHE . 5
HarypanbHble yncia u Hyb. 46
N3MepeHne BeTUYuH. 30
JenumocTh HaTypaJbHBIX YUCEIL. 19
OOBIKHOBEHHBIE IPOOH. 65
[loBTOpEHNE 10
Utoro 175
Konrtponsnsie padboTs! - 10
6 kaacc «MaTemMaTHKa»
No HaszBanue paznena u Tembl Kon-Bo
n/n Yacos.
[ToBTOpEHHE 1
['al. JIeTMMOCTb YHCelL. 20
['n.2 Crno)xeHue ¥ BRIUMTAHUE IPOOeH ¢ pa3HbIMU 3HAMEHATEIISIMH. 22
I'n.3. YMHOXEHHUE U JAeJICHHEe 0OBIKHOBEHHBIX JPOOEH. 32
I'n4 OTHOIIEHHUS  TIPOTIOPIIHHL. 17
I'n5 [TonoxuTenpHbIE U OTPULIATEIIBHBIC YUCIIA. 14
I'16 Cno)xeHue ¥ BbIYUTAHUE MTOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEN. 13
L7 YMHOKEHUE U IeJICHHE MTOJIOKUTETBHBIX M OTPULIATEIBHBIX YUCEI 13
IRY Pewenne ypaBHeHUN. 14
IRIRY Koopaunatsl Ha IIOCKOCTH. 12
[ToBTOpEHME. 15
Peseps 2
Hroro 175

Kontponbabie padbots! - 10

7 knace «Aaredopa»

HazBanwne TeMbl Kom-Bo
yac
AnreOpandeckue BoIpaKeHUS 11
YpaBHEHUSI C OJTHUM HEU3BECTHBIM 10
OaHOYIEHBI U MHOTOWIEHBI 20
Paznosxkenne MHOTOUYIEHOB Ha MHOKHUTEIIHN 20
Anrebpanyeckue 1poou 24




Jluneiinas yHKIUA 1 ee rpaduk 12
Cucrema 1ByX ypaBHEHHH ¢ ABYMs 15
HEM3BECTHBIMH
Komb6unaropuka 5
[ToBTOpEHME Kypca. 6
Peseps 2
Uroro: 125
Koutposbhbie paboTs - 10
7 kaacc «I'eomeTpusi»
Copepxanue yueOHOro Marepuasa Komnuects
0 4acoB
HauanbHble reoMeTpuiecKre CBEICHUS 9
TpeyrosbHUKH 14
[TapannenbHble psiMble 9
CooTHo1IEHHE MEXly CTOPOHAMU U YIiIlaMu 16
TPEYroJibHUKA
Peseps 2
UTOTO 50
KontpomnbHble paboTs! - 4
8 kimace «Auredpa»
Koun-
Nen/m | Tema N
4acoB
1. HepaBeHncrtBa 22
2. ITpuGnuKeHHbIe BEIYUCICHUS 10
3. KBanpatHbie KopHI 14
4. KBanpaTHbie ypaBHEeHUS 22
5. KBangparuunas pyHkuus 16
6. KBanparusie HepaBeHCTBA 10
7. IloBTOpEHME. 8
8. Peseps. 3
Wroro: 105

KonTponshsie - 10

8 knacc «I"'eomeTpusi»

Nen/n | Ha3Banue TeMbl Kon-Bo
4acoB

1. YeTbIpexyrojJbHUKN 14

2. ITnomane 14

3 [Tono6HbIE TPEyTrONIbHUKH 19




4. OKpyXHOCTB 17
5 [ToBTOpCHUE
6. Peseps
Bcero 3a rox 70
KonrtponbHbie paboThI - 5
9 kaacc «Aaredpa»
Ne m\nt HaumeHnoBanue temsl Kon-Bo
4acoB
1 [ToBTOpEeHme Kypca anredpsl 7 — 8 KIaccoB 10
3 Crenens C 1eJIbIM ITOKa3aTelieM 12
4 CrenenHast GyHKIHS 17
5 [Tporpeccun 15
6 Crnyuaitabie cCOOBITHS 9
7 Ciy4aiiHble BETMYUHBI 9
8 MHokecTBa U JIOTHKA. 8
9 [ToBTOpenue kypca anreOpbl 20
9.1 | Umocosas koumponvnas paboma 2
Hroro yacos 102
KonTtponbsabie paboTsI - 7
9 knacc «I'eomerpus»
Nen/m | Ha3Banue TeMbl Kon-Bo
4acoB
1. Bexropsl. MeTo koopauHaT. 20
2. CooTHOLIEHHUST MEXIY CTOpOHaMHM U yriaamua | 12
TpeyrojbHUKA.
3 JliHa OKPY>KHOCTH H ILIOLIAAb KpyTra. 12
4. JBmxenue. 12
5 006 akcromax TUTAHUMETPHUH. 2
6. [ToBTOpenue. 10
Bcero 3a ron 68

KonTtponbsHabie paboTs! - 4
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