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IHosicHUTEJABLHAA 3AIIMCKA

[Tpumepnas pabouas mporpamma 1Mo MaTeMaTuke st o0ydarormmxcs 5—9
KJ1accoB pa3paboTana Ha ocHOBe DenepanbHOTO roCyAapCTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa OCHOBHOI'O O0IIEro 00pa3oBaHus ¢ yUéTOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMATHICCKOMY
00pa3oBaHUI0, U TPATUIIMN POCCUICKOTO 00pa30BaHMsl, KOTOPhIE 00€CTICYMBAIOT
OBJIaJICHNE KITFOUEBBIMU KOMITCTCHIIUSIMH, COCTABJISIOIIUMH OCHOBY JIJIS
HENPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHSI, a TAK)KE IIEITOCTHOCTh
OOIIEKYIBTYPHOTO, IMYHOCTHOTO 1 MTO3HABATEIBHOTO Pa3BUTHUS oOydarommxcs. B
paboueii mporpaMMe YYTCHBI UCH U MMOJI0KeHUsS KoHmenmuu pa3BuTHs

MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit denepanuu.

1. O0umas xapakTepuCTHKA Y4eOHOI0 MpeaMeTa

«MaremaTuka» 5-9 kiacchl

B snoxy mudpoBoii TpanchopmMaiiiu Bcex cep yenoBeueckon
JEeSITEIbHOCTH HEBO3MOXHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3
0a30BOI MaTEeMaTHUECKOM MOATOTOBKU. Y Ke B IIIKOJIE MATEMATHUKA CITYKHT OMOPHBIM
IPEAMETOM JJISI U3YUEHUSI CMEKHBIX JUCUUILUINH, a MOCJIE IKOJbl peaIbHON
HEOOXOAUMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT
MTOJTHOIICHHOM 6a30B0i 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIC U
MaTeMaTUYeCcKoil. IT0 00YCIOBICHO TE€M, YTO B HAIIU JHHU PACTET YUCIIO MPOPECCHi,
CBSI3aHHBIX C HETIOCPEJACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B chepe
HPKOHOMHKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JACTIX, U JaKe B TYMaHUTAPHBIX
chepax. Takum 00pa3om, KpyT MIKOTLHUKOB, JIJIs1 KOTOPBIX MaTEMATHKA MOXKET CTATh
3HAYUMBIM TIPEAMETOM, PACIIUPSETCS.

[IpakTHyeckas Moae3HOCTh MATEMATHKN 00YCIIOBJIEHA TEM, UTO €€
MPEAMETOM SIBIISIIOTCA (PyHAaMEHTaIbHbIE CTPYKTYPbI HAIlIETO MUpAa:
MPOCTPAHCTBEHHBIEC (POPMBI U KOJTUYECTBEHHBIE OTHOIIEHUS OT MTPOCTEHIINX,

YCBanBACMbIX B HCIIOCPCACTBCHHOM OIIBITC, 10 JOCTATOYHO CJIOKHBIX, HGO6XOI[I/IMBIX



JUTSL pa3BUTHS HAYYHBIX U IPUKIATHBIX UACH. be3 KOHKpEeTHBIX MaTeMaTHYECKUX
3HaHUM 3aTPyJHEHO NOHUMAHKUE MPUHIIUIIOB YCTPOUCTBA U UCIIOIB30BAHUS
COBPEMEHHON TEXHUKH, BOCIIPUSTUE U UHTEPIIPETALINs] pa3HOOOpa3HOM COLMaIbHOM,
HKOHOMHYECKOM, MONUTUYECKON HH(pOopMaLuu, Mano3)PeKTUBHA MOBCETHEBHAS
MpaKkTUYeCcKas JesITeNbHOCTh. KaK10My UellOBeKY B CBOEH KU3HU MPUXOIUTCS
BBITIOJTHATH PACUYETHI M COCTABJISITH AJITOPUTMbI, HAXOIUTHh U IPUMEHSATH (POPMYJIBI,
BJIAJIETh MPAKTUUECKUMH MPUEMAMU FEOMETPUIECKUX U3MEPEHUN U TOCTPOCHUH,
YuTaTh MH(POpPMAIIHIO, IPEJCTABICHHYIO B BUJI€ TaOIUII, TUarpaMM U rpad)uKoB,
KUTh B YCIOBUSAX HEONPEAEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITUH.

Benymmas posib mpuHaIe)KUT MaTeMaTUKE U B (GOPMUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIICHHUS U BOCIIUTAHUY YMEHUH JE€HCTBOBATH 110
3a/ITaHHBIM QJITOPUTMaM, COBEPIIIEHCTBOBATh U3BECTHHIE U KOHCTPYHUPOBATh HOBHIC. B
npolecce peleHus 3a1a4 — OCHOBOM y4eOHOM! NesTeIbHOCTH Ha ypOKax
MaTEeMaTUKU — Pa3BUBAIOTCS TaKKe TBOpUYECKAs U MPUKIIAIHAS CTOPOHBI
MBIIIJICHUS.

OO0yuenue MaTemMaTHKe JaET BO3MOKHOCTb Pa3BUBaTh Y 00 yUarOIIMUXCS
TOYHYIO, PAallMOHAIFHYIO U HH(OOPMATHBHYIO peUb, yMEHHE OTOMpPATh Hanboiee
MOJIXOJISAIINE S3bIKOBBIC, CHMBOJIMYECKHE, TpaduuecKre CPEACTBA ISl BRIPAKECHUS
CYXKIICHUH U HATJIATHOTO UX MPEACTABICHHUS.

Heo0xonuMpIM KOMITOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH
ABIIIETCS 00IIIee 3HAKOMCTBO C METOJIaMU TTO3HAHUS JIEHCTBUTEIBLHOCTH,
MpEACTaBICHUE O TPEAMETE U METOJaX MATEMATHKHU, UX OTINYUNA OT METOAOB
JPYTHX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHECHHUS
MaTeMaTUKH JIJIs1 PEIICHUS Hay9IHBIX M MPUKIATIHBIX 3a1a4. Takum oopazom,
MaTeMaTH4ecKoe 00pa3oBaHKE BHOCUT CBOM BKJIaa B (hOpMHUpOBaHKE OOIIEH
KyJbTYpBI YEITOBEKA.

N3ydeHne MmaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUUECKOMY BOCITUTAHUIO YEIOBEKA,
MOHMMAHUIO KPACOTHI U U3SIIIECTBA MATEMATHUCCKIX PACCYKIECHUN, BOCTIPHSITHIO

reoMeTpUUeCKUX PopmM, YCBOCHHIO HJIEH CUMMETPHUH.



1.1 e n3y4enus yueOHoro npeamera «MaremaTuka»

[TpropuTeTHBIMU LIETSAMUA 00YUYEHUSI MaTeMaTuKe B 5—9 Kitaccax sBISIOTCA:

e (opmMupoBaHHE LIEHTPATbHBIX MATEMATUYECKUX MOHATUM (YUCIIO, BEIUUMHA,
reomeTpudeckas Qurypa, nepeMeHHas, BeposiTHOCTb, (DYHKITH),

e (00ecrneurBarOMIMX MPEEMCTBEHHOCTh U EPCIIEKTUBHOCTh MATEMATHUYECKOTO
o0Opa3zoBaHus 00y4arolUXCS;

® [0/BEACHUE O0YUYAIOIIUXCS HA JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU M OKPYXKaIOLIEro MUpa, IOHUMAaHUE MaTEeMaTHUKU
KaK 4yacTu oO1ei KyJabTyphl YEJI0OBEUECTBA;

® pPa3BUTHE UHTEJUICKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydarommXcs,
MO03HABATEIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUN, KPUTUIHOCTH
MBIIICHHS, UHTEpPECa K U3YYCHUI0 MAaTEMaTHKH;

e (opmupoBanue QPyHKIIMOHATBHON MaTEMaTHYECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBICHUS MATEMATHYECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEHN B PEaIbHbIX )KU3HEHHBIX CUTyalUsAX U MIPU U3YyUYEHUU
JIPYTUX y4eOHBIX MTPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynHpOBaTH UX HA SI3bIKE MATEMATUKH M CO3/1aBaTh MATEMATUUECKHE
MOJENH, MPUMEHATh OCBOEHHBI MAaTEMaTUYECKUI annapaT AJisl pEeLICHHs
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OcCHOBHbIE JTUHUHU COJIEpKaHUs Kypca MaTeMaTUKH B 5—9 kiaccax: «Hucna u
BBIUHCIICHUSY, «ANreOpa» («AnredpandecKkue BhIpaXeHUs», «YpaBHEHUS U
HEpaBeHCTBaY), «DyHKIUNY, «['eomeTpus» («['eomerpudeckue GUrypsl 1 ux
cBolcTBay, «M3MepeHrne reoMeTpuYeCcKuX BeIMUrHY), « BEpOsSTHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuiesibHO, KaXkasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJHA OT IPYTOM, a B TECHOM KOHTAaKTE U
B3aumozercteuu. Kpome 3toro, nx o0beuHAET JIOrMUecKasi COCTaBIIAIOIIAs,
TPAAUIMOHHO MPUCYIIAsi MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHE

KypChI U coziepxarenbuble TuHuu. ChopmynupoBanHoe B GenepansHom



roCyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHJapTe OCHOBHOT'O OOIIEero 00pa3oBaHus
TpeOOBaHNE «yMETh ONEPUPOBATH MOHATUSAMH: ONIPEIeIICHNE, aKCHOMa, TeopeMa,
JI0Ka3aTeIhCTBO; YMECHHE PACIIO3HABATh UICTHHHBIC U JIOKHBIC BHICKA3bIBAHUSA,
MIPUBOIUTH MMPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHMSI M OTPHUIIAHUS
BBICKa3bIBaHUIN» OTHOCHTCS KO BCEM KypcaMm, a (OpMUPOBAHKE JTIOTHUECKUX YMEHUH
pacmpezensercs: o BceM rojilaM 00y4eHHs Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

Mecto yqe6H0r0 npeamMeTa «MaremaTuka» B y‘le6HOM I1aHC

B cootBercTBUM ¢ DenepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 00111eT0 00pa30BaHUs MaTeMaTHUKa SIBIICTCS 00s13aTeIbHBIM MPEIMETOM
Ha JJAHHOM ypoBHe oOpa3zoBanus. B 5—9 kiaccax y4eOHbIi npeamer
«MatemaTtrkay TpaJuIMOHHO U3yYaeTCs B paMKaxX CIEIYIONMX y9eOHBIX KYpPCOB: B
5—6 kiaccax — Kypca «Maremaruka», B 7—9 kitaccax — KypcoB «Anredpay ,

«FGOMGTpI/IH» 141 «BepOHTHOCTB N CTaTUCTHKA».

1.2 MecTo yueoHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B coorBetcTBUU ¢ DenepanbHbIM rOCYJapCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero 00pa30BaHMs MaTeMaTHKa SBIAETCS 005S3aTeIbHBIM
MpeIMETOM Ha JaHHOM YpOBHE oOpa3oBaHus. B 5—9 knaccax y4eOHbIN ipenMeT
«MareMaTukay TpaJuIIMOHHO U3Y4YaeTCs B PaMKax CIEAYIOIINX YYCOHBIX KYpCOB: B
5—o6 kmaccax — kypca «MaTtemaTuka», B 7—9 kinaccax — KypcoB «Anrebpay ,
«I"'eomeTpusi» 1 «BeposSTHOCTb U CTATHCTUKA.

Hacrosieit nporpaMmoil mpeaycMaTpuBaeTCs BblJIEIEHUE B YU€OHOM IIJIaHE Ha
M3YyUY€HHUE MaTeMaTUKU B 5S—o6 Kilaccax 5 yueOHbBIX 4acOB B HEJEIIO B TEUCHUE
KaXkJ10ro roga oOy4eHusi, B 7—9 kiaccax 6 yueOHbIX 4aCOB B HEJIETIO B TCUCHHE

Ka)k70To roga ooydeHusi, Bcero 952 yuyeOHBIX yaca.



2. ConepxkaHue Kypca
2.1 «MaremMaTHKa» 5-6 Kiacchbl

2.1.1 5 kaacc

Hamypanvnule uucna u nyiop

Hatypansnoe wuyucno. Psng  nHarypanbHbix uymcen. Yucno 0. W3o0paxkenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPAUHATHOU (YUCIOBOM) PSIMOM.

[lo3unmonHass cucrema CcuUMclieHMs. Pumckas HyMmepanuss Kak MOpHUMED
HEIMO3UIIMOHHOM CUCTEMBI CUUCIIEHUS. JlecATUYHAs CUCTEMA CUUCIIEHNUS.

CpaBHEHME HATypaJIbHBIX YHCEN, CPAaBHEHHE HATYPAJIbHBIX YHCEN C HYJEM.
Crnoco0bl cpaBHeHusi. OKpyTrieHUEe HATypadbHBIX YHCE].

CnoxeHue HaTypajbHBIX YMCEN; CBOMCTBO HYJIA NP CIIOKEHUU. BhlunTaHue Kak
JefCTBUE, 00pAaTHOE CIOXKEHUI0. Y MHOKEHHUE HATYpaIbHBIX YHCEI; CBOMCTBA HYJS U
CAVHUIIBI TPU yMHOXKEeHUU. [leneHwe Kak jaeicTBHe, OOpaTHOE YMHOXKECHHIO.
KoMnonentsl  geWcTBUM, CBA3b  MEXAy HUMHU. [IpoBepka  pesynbrara
apugmerndeckoro nedctBug. IlepemecTutenbHOe U COuYeTaTENIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, paCHpenesuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHUS.

Hcnonb3oBanue OykB nJisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(PpMETUUECKUX JTCHUCTBUH.

JlenuTenu v KpaTHbIE YUCla, pa3jioKEHHE HAa MHOXUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CrerneHp ¢ HaTypaJbHBIM MOKa3aTeNIeM. 3allMCh YHUCIA B BUAE CYMMbI pa3psIHBIX
CJIaraeMslX.

YucnoBoe BrIpakeHHE. BbIUMCIIEHNE 3HAYEHUN YUCIOBBIX BBIPAKEHUN; MOPSIOK
BBIITOJIHEHUS AEUCTBUU. VCnosb30BaHME IPU BBIYMCIEHUAX MEPEMECTUTEIBHOTO U
COUYETATEIIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHUSI U YMHOXKEHHS, PaclpeleIuTeIbHOIO

CBOWCTBAa YMHOXKECHUS.

/Ipoou

[IpencraBnenne o ApoOM Kak crmocoOe 3amucy 4acTh BeduduHbl. OOBIKHOBEHHBIC



npo6u. IlpaBunbHble M HenpaBwibHbIE ApoOu. CMemaHHas ApoOb; NMpeICcTaBlIeHUE
CMelIaHHOW poOU B BUJE€ HENPABUIBHOM APOOM M BBIACICHUE LIEJION YacTU 4HuCIa
13 HempaBWIbHOU ApoOu. M3o0paxeHue npobeil TOYkamMu Ha YHUCIOBOM MPSIMOI.
OcHoBHoOe cBoiicTBO apobu. Cokpaimienue npobeit. IlpuBenenue npodbu K HOBOMY
3HaMeHaTeno. CpaBHeHue 1po0eit.

CnoxxeHHe W BbIYMTAHHME JpoOed. YMHOXKEHHE U JAelieHHe Ipo0ei; B3auMHO-
oOpaTHbie 1poOu. HaxoxaeHne yacTu 1enoro v 1ejaoro mo ero 4yacTu.

Hecstuunast 3anuch JpoOeid. [lpeacraBieHue naecsITUUHOM ApoOU B  BHIE
0ObIKHOBEHHOU. M300paxeHune necaTuuHbIX ApoOeil TOUKaMy Ha YHMCIOBOM MPsSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernyeckue NEeUCTBUS C NECATUYHBIMU Apo0siMu. OKpYTIIEHUE NEeCITHUYHBIX

TPOOEH.

Pewienue mexkcmoewix 3adau
Pemienne TeKCTOBBIX 3ajJad apI/I(i)MeTI/I‘ICCKI/IM criocobom. PemieHune jorudeckmx
3ajga4. Pemenue 3aJad H€p€60pOM BCCX BO3MOJHBIX BApPHUAHTOB. Hcnonp3oBaHue

IIpHu pCIICHUU 3aaa4 Ta6J'II/IH N CXCM.

Pemenne 3amau, copepkammx 3aBUCUMOCTH, CBA3BIBAOIINE BEJIUYHHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. EJMHUIIBI M3MEPEHUS: MaCCHI,
o0béMa, IICHBI, PACCTOSHHUSA, BpPEMEHH, CKOpOoCTH. CBiI3b MEXIYy CIMHHUIIAMU
U3MEPEHUS KaXKJ0M BEJIUYHUHBI.

Pemenre 0CHOBHBIX 3aJ1a4 Ha JIPOOH.

HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'IHH, CTOJIOYATHIX Auarpamm.

Haznaonan ceomempus

Harnsnaeie npencraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsSMas, OTPE30K,
Jy4, YroJ, JOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, Kpyr. YToi. IIpsmoi, ocTpbli,
TYIIOM Y Pa3BEPHYTHIN YIJIbI.

JlnrHa oTpe3ka, METPUUYECKHUE €TMHULIBI JUTMHBL. [[JIMHA TOMaHOW, IEPUMETP
MHOTOyTOJIbHUKA. MI3MepeHne 1 MOCTPOEHHE YII0B C HOMOIIBIO TPAHCIIOPTHUPA.

Harnsgneie mnpencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK;



MPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B TOM uyuciae Ha kierdyarod Oymare. I[loctpoenue
KOH(Urypauuid U3 4YacTed NpsIMOM, OKPY>KHOCTM Ha HEJIIMHOBAHHOW W KJIETYATOU
Oymare. VMcnonb30BaHue CBOMCTB CTOPOH U YIJI0B NPSAMOYTOJIbHUKA, KBAApaTa.

[Inomane  OpAMOYTOJBHHKA M MHOIOYI'OJIBHUKOB,  COCTaBJIEHHBIX W3
NpsIMOYT'OJIBHUKOB, B TOM 4Hcie (uUryp, m300pax€HHbIX Ha KieTyaTol Oymare.
Enunune! uamMepeHus miomaim.

Harnsannele mnpeactaBieHHss O NPOCTPAHCTBEHHBIX (PUrypax: MNPSIMOYTOIbHBIH
napauieenuIe] I, KyO, MHOT'OTPaHHUKH. N3o6pakenue MIPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamwienenunena. Co3naHue Mopenen
MHOTOTPaHHUKOB (K3 Oymaru, mpoBOJIOKH, IJIACTHIIMHA U Jp.).

OO0BEM IPSIMOYTOJIBHOTO Mapajuienenumnesa, Kyoa. Enunuis uamMmepenust oobéma.

2.1.2. 6 kaacce

Hamypanvnuie yucna

ApudmeTndyeckne JEUCTBUSA € MHOTO3HAYHBIMHA HATypaJIbHBIMU  YHCIIAMH.
UwucnoBbie BRIpKCHUS, MTOPSIAOK JEHCTBHM, NCIIOIB30BaHUE CKOOOK. Mcnonp3oBanue
IPU BBIYUCICHUSX TEPEMECTUTEIBHOTO M COYETATEIbHOTO CBOMCTB CIIOXKEHUS M
YMHOKEHHUS, pacTIpeICIUTEILHOIO0 CBOMCTBA YMHOXKEHU. OKpYTjIeHHE HAaTypalbHbIX

YUCCII.

Jlenutenu u KpaTHbIC YUCIIA; HAMOOJIBIINA OOIUI AeNUTETh U HANMEHBIIIEe o0IIee

KpaTHoe. JleIuMOoCTh CyMMBI U NPpOU3BeacHus. JleneHue ¢ 0CTaTKkoM.

Jlpoou

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHHue JIpoOei.
CpaBHeHue U ymnopsimodnBaHue apodOeit. Pemenne 3amad Ha HAXOXKICHWE YaCTH OT
LEJIOr0 W LEeJoro mo ero vactu. J[poOHoe 4YuCIo Kak pe3ylbTaT JeJICHHUS.
[IpencraBnenue necITUYHOW ApOOU B BHUJIE€ OOBIKHOBEHHOW APOOU M BO3MOKHOCTD
MpeACTaBICHUsS] OOBIKHOBEHHOM JIpoOU B BHE AecATUYHOU. JlecsTuuHble ApoOU U

MeTpuyeckas cucrema Mep. ApupMeTuuecKue IeUCTBUS U YUCIOBBIE BBIPAKEHUS C



OOBIKHOBEHHBIMU U JIECSITUUHBIMU JAPOOSIMHU.

OtHowenue. JleneHue B JaHHOM OTHOIIEHUH. Maciutad, nponopuus. [Ipumenenue
MIPONIOPLUHU MPU PEIICHUHN 3a1a4.

ITonaTne npouenrta. BeruucieHue IpolLEeHTa OT BEJIWYUMHBI U BEIWYHUHBI 10 €€
MPOLEHTY. BplpakeHne mNpoOUEHTOB AECATHYHBIMU ApoOsiMu. Pemienue 3amay Ha

IMPOLCHTHI. BBIpa)KeHI/IC OTHOHICHHA BCJIMYHH B ITPOLCHTAX.

Hlonoscumenvnvie u ompuyamenvHvle Yucia

[TomoxurenbHple W OTpULATeNIbHbIE uMcia. Llensle yucma. Monaynb yucia,
reoMeTpUYecKass HWHTEpIpeTanus Moayis uucia. M3oOpaxkeHue uyucen Ha
KOOPJIMHATHOMN MPAMOU. UHCIOBBIE MPOMEKYTKH.

CpaBHenue uyucen. ApudMeTHdecKue JCUCTBUS C  TOJOXKUTCIBbHBIMH |
OTPULATEIbHBIMHA YUCIIAMMU.

[IpssMmoyronpHass cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KoopaumHaTtel TOYKM Ha
IJIOCKOCTH, abciucca u opauHata. [loctpoeHne Todek M (Uryp Ha KOOPAWHATHOMU

IIJIOCKOCTH.

Bykeennwvie gviparcenusn

[Ipumenenue OyKB MJIA 3allMCH MaTEMAaTHYECKUX BBIPAKCHUN U TMPEII0KCHHUM.
CroiicTBa apudmeTnyecknx JeWcTBUi. bBykBeHHBIC BBIPAKEHUS M YHCIIOBBIC
NOJICTAHOBKH. DBYyKBEHHBIE pABEHCTBA, HAXOXIECHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; GOpMyIBl IEpUMETpa M IUIOMIAAN TPSIMOYTOJIbHUKA, KBaapara, 00bEéMa

napajienenunena u Kyoa.

Pewienue mexkcmoesuix 3aoau

Pemenre TekcTOBBIX 3amau apuMETHUYCCKUM CIIOCOOOM. PereHne JormuecKux
3a1a4. Pemrenue 3a1au mepebopoM BCeX BO3MOKHBIX BAPHAHTOB.

Pemenue 3amau, coaepkaiiux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEJIWYHUHBI: CKOPOCTb,
BpEMsi, PacCTOSIHME; II€HA, KOJIMYECTBO, CTOMMOCTH; MPOU3BOAUTEIBHOCTh, BpPEMS,
00bEéM paboThl. ENWHMIIEI M3MEpPEHUs: MAacChl, CTOMMOCTH; PAaCCTOSHHS, BPEMCHHU,
ckopocTu. CBsI3b MEXKY €IMHUIIAMHU U3MEPECHUS KaXKI0H BEITMYUHBI.

Pemenue 3aJa4, CBA3AHHBIX C OTHOIICHHCM, IIPONMOPLHHMOHAJIBHOCTBIO BCIIMYMH,



MPOLIEHTaMHU; PEIEHUE OCHOBHBIX 33/1a4 Ha JPpOOU U MPOLEHTHI.
OneHka ¥ MPUKHJIKA, OKPYTJIIEHUE PE3YyJIbTaTa.
CocraBienne OyKBEHHBIX BBIPAXKEHUM 110 YCIOBUIO 33/1a4H.
[IpencraBienne MAaHHBIX € TMOMOUIIbIO Ta0muy u jauarpamm. CronOuartbie

AuarpaMMbl: YTCHHUEC U ITIOCTPOCHHC. Yrtenue KPYTOBBIX JUAarpaMM.

Haznaonasa zeomempus

Harnsgueie npeactaBieHus o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, yroj, JiOMaHas, MHOTOYTOJbHHK, YETHIPEXYTOJbHUK, TPEYrOJbHUK,
OKPY>KHOCTb, KPYT.

B3anMHOe pacronokeHue ABYX MPSIMBIX Ha TUIOCKOCTH, MapajijIeibHBIC MPSIMBIE,
NepPHeHIUKYISIpHbIE TpsiMble. M3MepeHue paccTOSTHUN: MEXIY ABYMs TOYKAMH, OT
TOYKH JI0 TPSIMOI; JUTMHA MapIIpyTa Ha KBaJIpaTHOU CETKe.

N3mepenne © TOCTpOGHHE VyIJOB C TIOMOIIBIO TpaHcmopTupa. Bumsl
TPEYTrOIbHUKOB: OCTPOYTOJIbHBIN, IPSMOYTOJIHBIM, TYHOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTONbHUK, IPUMEPHI
YETBIPEXYTOIBHUKOB. [IpsIMOYronpHUK, KBAaJApaT: UCIOIB30BAHUE CBOMCTB CTOPOH,
yIJa0B, auaroHanei. M3oOpaxeHne TeOMETpHYECKUX (UTYp Ha HEJIMHOBAHHOU
Oymare C UCHOJb30BaHUEM IUPKYJs, JIMHEWKH, YrOJbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KiieT4yaToi Oymare.

[lepumeTp MHOTOyrONbHUKA. [loHATHE mMiomaTU (QUTYPHI; C€AUHHUIBI U3MEPEHUS
wiomaau. [MpubnmxkEaHoe n3Mepenue miomaau Guryp, B TOM 4rclie Ha KBaJpaTHOU
cetke. [IpubnmxEaHoe U3MepeHne NITUHBI OKPYKHOCTH, TJIOMAIU KPYTa.

CummMmetpusi: UEHTpajibHasg, oOceBas M 3epKajibHas cummeTpuu. Iloctpoenue
CUMMETPUUYHBIX PUTYP.

Harnsgnele mpeacTaBieHHsi O MNPOCTPAHCTBEHHBIX (Urypax: Mapasulesienune],
KyO, Tmpu3Ma, mNHpamMuaa, KOHyc, UuiauHAp, Mmap u cdepa. M3o0paxkenue
nmpocTpaHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, NUIWHIApPA W
konyca. Coznanue Mojeneil MPOCTPaHCTBEHHbIX (uryp (u3 Oymaru, IpOBOJIOKH,
MJIACTHIIMHA U JIP.).

[Tonstue o0bEMa; eauHUIBI HU3MEpeHHs o0béma. OOBEM MPSIMOYTOJIBHOTO



napajienenunena, Kyoa.

Ilnanupyembie pe3yJbTaThl.

5 kiaacce

Yucna u evluucieHus

[TonuMaTth ¥ MPaBUIIBLHO YIOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU
yuciaaMu, OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

CpaBHuBaTh U yHOPSAOYMBATHL HATypaJlibHbIE 4YHCJIA, CpPaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, JECATUYHBIE IPOOH.
CooTHOCUTH,  TOYKY Ha  KOOpPAMHATHOM  (YUCIOBOM)  mpsIMOM  C
COOTBETCTBYIOIIIUM € YUCJIOM U M300pa)kaTh HaTypajdbHbIEC YHCIIA TOYKAMU Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

Beimonusate apudMernueckue JEUCTBUS C HATypaJbHBIMH YHCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIITUX CITydasX.

BrInomHATh MPOBEPKY, MPUKUAKY PEe3yIbTaTa BHIYUCICHUH.

OKpyrJISITh HATYypaJIbHBIC YUCIIA.

Pewienue mexcmoenix 3aoau

Pemate TekcTOBblE 3adaud apUPMETHUYECKUM CIOCOOOM M C IOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copaep:kamue 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIUYUHBL:
CKOpPOCTb, BPEMsI, PACCTOSIHUE; LIE€HA, KOJINYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3aMKCH, CXEMBbI, TAOIHIIBI, 0003HAYCHUSI TIPH PEIICHUU
3a7a4.

[Tonp30BaTbCs  OCHOBHBIMH  €AWMHULIAMUA  W3MEPEHUSA: LEHBI, MAaCChI;
paccTOsIHUSA, BPEMEHU, CKOPOCTH; BBIPAXaTh OJHU €AWHUIBI BEJIMUYUHBI YEPE3
IpyTHE.

N3BnekaTh, aHANMM3UPOBATh, OLECHWBATh HHGPOPMAIHMIO, TPEICTABICHHYIO B
Tabiuile, HAa CTOJIOYATON aUarpaMme, HHTEPIPETHPOBATH MPEIACTABICHHbBIC
JIAHHBIE, UCITOJIB30BAaTh TAHHBIE IIPU PELICHUU 3a1a4.

Haznaonan ceomempus

[Tonp30BaThCsd reOMETPUUYECKUMHU TMOHSATUSIMHU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[TpuBOomUTh TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIIMUX (HOpMy
U3YYCHHBIX TEOMETPUIECCKUX PUTyp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIAMHU: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMHU: yTOJI, BEPIINHA, CTOPOHA, JTHATOHANIb; C OKPYKHOCTBIO:
pannyc, 1TnameTp, UEHTP.

N300paxkath W3ydeHHbIE TIeOMETpUYEeCKHe (GUIYypbl Ha HEJIMHOBAHHOM U



KJIETYATON Oymare ¢ IMOMOIIBIO TUPKYIIS U JINHEHKH.

HaxoauTh AMWHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIbIO
JTUHEWKH, CTPOUTH OTPE3KH 33JaHHOM JITUHBL, CTPOUTH OKPYKHOCTh 33JJaHHOTO
panuyca.

Hcnonp30BaTh CBOIMCTBA CTOPOH W YIJIOB MPSMOYTOJbHUKA, KBajapaTa A UX
MIOCTPOEHUS, BBIYUCIICHUS TUIOIIAIN U TIEpUMETPA.

Berauciares mepuMeTrp W IDIOMAAh KBaapara, MPSMOYTOJIbHHKA, (QUTYP,
COCTaBJICHHBIX U3 MPSIMOYTOJBHUKOB, B TOM 4HucCle (HUTYp, N300paXEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaTBCA OCHOBHBIMH METPHUYECKMMH CIMHUIIAMH W3MEPCHUS JJIUHBI,
TUTOIA IU; BBIPAXXAaTh OJTHU €AMHUIIBI BETMYUHBI Yepe3 IpyTHre.

Pacno3naBate  mapasutenenwmmen, KyO, HCHONB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpO TpaHb, M3MEPEHUS; HAXOIUTh U3MEPEHHUs Mapauielenuneaa,
KyOa.

Beraucnsate 00b€M KyOa, mapajuienienuiena Mo 3aJaHHBIM W3MEpPEHHSIM,
MIOJTb30BATHCS €AMHUIIAMU U3MEPEHUS 00bEMA.

Pemate HecnoxHBIE 3a7aud Ha HM3MEPEHHE TEOMETPUYECKMX BEJIMYHUH B
NPaKTUYECKUX CUTYAIIHSX.

6 KJ1acce

Yucna u evluucieHus

3HaTh ¥ TMOHUMATh TEPMHUHBI, CBSA3aHHBIE C PA3JIMYHBIMU BHAAMHU YHUCEI U
croco0aMu MX 3alUCH, TEPEXOUTh (€CIh 3TO BO3MOXHO) OT OJHOW (OPMBI
3aIKiCH YHCHa K APYTOu.

CpaBHUBATh U YHOPSAIOYMUBATH IIEJIBIE YKCIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BreimonHATh, codeTas yCTHbIE M NHUCHbMEHHBIE NPUEMBI, apUPMETHIECCKUE
JEUCTBUSL C HATypaJdbHBIMM M IEJIBIMH YHCIAMHU, OOBIKHOBCHHBIMU U
JNECATUYHBIMU TPOOSIMU, MTOJOKUTEIbHBIMHA U OTPULATEIbHBIMU YUCIAMU.
BpruncnaTe 3Ha4€HUs YUCIOBBIX BBIPAKEHUMN, BBITOIHATh IPUKUIAKY U OLIEHKY
pe3yNbTaTa BEIYHCICHUI; BBITIOIHATh TPEOOPa30BaHUS YHCIOBBIX BBIPAKEHUN
HA OCHOBE CBOMCTB aprU(hMETHUUECKUX AEHCTBUMA.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOUIUM €H
YHMCJIOM H H300pakaTh YHUCIA TOYKAMH HA KOOPAMHATHON NPSAMOM,
HaxOJUTh MOJYJIb YHCIIA.

COOTHOCHUTH TOYKHM B NPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOM TOYKH.

OKpyrJisiTh LIENIbIe YUCTa U JIECSITUYHBbIC APOOU, HAXOIUTh NPHUOIMKEHUS
YUCEJL.



Yucnoevie u 6yK88HHble 8blpAINCEeHUA

[lonumaTe ¥ ynoTpeOasITh TEPMHHBI, CBA3aHHBIE C 3aMKMCHhIO0 CTENEHHU 4uUCIa,
HaXOJUTh KBaJpaT U KyO 4uciia, BBIYUCIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHUH,
COJEPIKAIIMX CTEIEHU.

[Tonb3oBaThCs MPU3HAKAMU JEIUMOCTH, PACKIaIbIBaTh HATYPAJIbHbIE YKCIIa Ha
IPOCThIE MHOYKUTEH.

[Tonb3oBaThCs MacITaOOM, COCTABIISTH MPOMOPLIMHA U OTHOLLICHUS.
Hcnonb3oBaTh OyKBbI 1711 0003HAYEHHUS] YKCEN MPHU 3aIUCU MATEMATHUYECKHUX
BBIPQKEHUU, COCTABISATh OYKBEHHbIE BbIpaXeHUS U (OPMYJbl, HAXOJIUTh
3HaueHUs OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISASI HEOOXOAUMBIE MOACTAHOBKU
U npeoOpa3oBaHMUsL.

HaxoauTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewienue mexkcmoewix 3adau

PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 33141 apU(PMETHUCCKUM CIIOCOOOM.
Pemath 3a1aun, CBA3aHHBIC C OTHOIICHHEM, MTPOIIOPIIMOHATBHOCTHIO BEIMYHH,
NPOIIEHTAMU; peIiaTh TPU OCHOBHBIEC 33J1a4 Ha JPOOH M MPOIICHTEHI.

Pemats 3amaum, cojep)kaline 3aBUCHUMOCTH, CBS3BIBAIONINC BEIUYHHBI:
CKOPOCTh,  BpE€Ms,  pacCTOslHWEe,  IleHa,  KOJIWYECTBO,  CTOUMOCT;
IIPOU3BOUTEILHOCTD, BpeMs, 00bEMa paboThl, UCTIONB3Ys apudmeTnyeckue
NEeWCTBHS, OIEHKY, NPHUKUIKY; TIOJH30BAaThCS CAMHHUIIAMU H3MEPCHHS
COOTBETCTBYIOIINX BEJIMYUH.

CocTaBisiTh OYKBEHHBIC BBIPAYKECHHS 10 YCIIOBUIO 33J1aUHU.

N3Bnekars wuHbOpMaIMIO, NPEACTABICHHYIO B TaOlMIaX, Ha JUHEWHOM,
CTOJIOUATOM WIJIM KPYroBOW JuarpamMmax, HHTEPIPETUPOBATh MPEACTaBICHHBIC
JaHHBIE; UCIIOIL30BaTh JaHHBIC TP PEIICHUH 3a]1a4.

[IpencraBnare uHPOpPMALMIO ¢ TTOMOIIBIO TAOJHUII, JIMHEHHOW W CTOIOYAaTON
JUarpamM.

Haznaounan ceomempus

[IpuBoAUTH TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIUX (HOpMy
U3YYCHHBIX TEOMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX PUTYD, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkatb ¢ TIOMONIBIO  IUPKYJS, JUHEHKHA, TpPAHCHIOPTHUpA  HA
HEJIMHOBAHHOW M KJIETYaTOM Oymare M3y4eHHbIC IUIOCKHE TeOMETPUUYECKHUE
burypsl 1 KOHpHUTYypaKu, CAMMETPUIHBIC (DUTYPHI.

[Tonb30BaThCs TEOMETPUUECKUMH MOHATUSMU: PABEHCTBO (PUTYP, CUMMETPHSI;
WCMOJIB30BATh TEPMHUHOJIOTHIO, CBA3aHHYI0 C CHUMMETPHUEN: OCb CUMMETpPHH,
LEHTP CUMMETPUH.

Haxonuths BenWYMHBI YIII0B U3MEPEHUEM C IMTOMOLIBIO TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JJaHHOM BEJIWYMHBI, MOJIb30BAThCS MPH PELIICHUM 3a7ad TpagyCHOU



MEpPOU YIVIOB; paclO3HaBaTh HA 4YEepTEXkax OCTPBIM, MPSIMOU, Pa3BEPHYTHIA U
TYIIO! YIIBIL.

* BplUHCIATH [JIMHY JIOMAaHOW, NEPUMETP MHOIOYIOJIBHHMKA, I0JIb30BATHCS
€IUHULAMHU U3MEPEHUS JJIMHBI, BBIPAKATh OJHU €OUHULIBI U3MEPEHUS JIINHBI
yepes Apyrue.

* HaxonuTh, UCNONB3Yysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSAHUS: MEXKAY IBYMS
TOYKaMH, OT TOYKH A0 NMPSAMOMU, IJIMHY IIyTH HA KBAAPATHOW CETKE.

* Bpuucaarh wiom@aab  (QUryp, COCTAaBIEHHBIX U3  MPSAMOYTOJIBHHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha TMPSAMOYTrOJbHUKM, Ha paBHble (QUrypHI,
NOCTpaviBaHUE 10 MPSAMOYTOJBHUKA; IOJb30BAaThCA OCHOBHBIMHM EIWHULIAMU
U3MEPEHUS IUIOLIAN; BbIpaXkaTh OJHU €IWHULIBI U3MEPEHMS IUIOLIAAU Yepe3
IpyTrue.

* Pacno3HaBaTh Ha MOJENSAX W HM300paKEHUAX MUPAMUIY, KOHYC, LMIMHJAP,
UCIIOJIb30BaTh ~TEPMUHOJOTHIO:  BepIIMHA, pedpo, TpaHb, OCHOBaHUE,
pa3BEpTKA.

» H3o0paxaTh Ha KJIETYATON Oymare mpsMOYTOJIbHBIN TTapajuIeIeUIeI.

* Bpuuciaarh 00bEM MPSMOYToJIBHOTO TMapajulieienumena, Kyoa, mojib30BaThCs
OCHOBHBIMHU €JIMHHMIIAMH H3MEpPEeHHs 00BbEMA; BBIpAXKaTh OJHU €IMHMIIBI
u3MepeHus 00bEMa uepes3 Jpyrue.

* Pemare HECHOXHBIE 3aJa4M HA HAXOXKJIECHUE TI€OMETPUYECKUX BEIWYMH B
IIPAKTUYECKUX CUTYALUAX.

2.1.2 «Aareopa»7-9 kiaaccobl
7 xkJj1ace
PanmnoHajbHbIe YHCIA

JIlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, TIEPEX0]] OT OJHON (HOPMBI 3alUCH IpoOei
K Japyroil. IloHsTHEe palMOHAIIBHOTO YHMCIIA, 3alUCh, CPABHEHUE, YMOPSI0YHMBAHHE
paIMOHANIBHBIX 4YHCeNl. ApudMeTHuecKre NEHCTBUS C PAIlMOHATBHBIMU YHCIIAMH.
Pemuienrie 3aay u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

CrereHb ¢ HaTypaJbHBIM TIOKa3aTelieM: OmpejeieHue, mnpeoOpa3oBaHue
BBIpa)KEHUI Ha OCHOBE OIPEICICHUSI.

[IpoteHThI, 3amKch MPOIEHTOB B BUJE APOOM W ApOOM B BHJE MPOIICHTOB. 1pH
OCHOBHBIE 3a]]a4 Ha MPOIIEHTHI, PEIICHHE 3a]1a4 U3 peallbHON MPAKTUKHU.

[IpuMeHeHne NMPU3HAKOB AEIUMOCTH, Pa3JIOKEHHE HAa MHOXKUTENIU HaTypajbHbBIX
YUCEJL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE PAMasi U oOpaTHasi MPONOPLHUOHATILHOCTH.

Anzebpauueckue eviparxcenus

IlepemeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAKEHUS C NepeMeHHOW. lIpencraBiieHue
3aBUCUMOCTU MEXY BEJIMUMHAMU B BUJie GOopMyJibl. Beruuciaenus no gpopmynam.



[Ipeo6Gpa3zoBaHne OYKBEHHBIX BBIPAXKEHUMN, TOXIAECTBEHHO pPABHBIE BBIPAKEHUS,
npaBuiia MpeoOpa3oBaHUs CyMM M IPOU3BEICHUM, MpaBHUia PACKPBITUS CKOOOK U
MPUBEACHUS OIOOHBIX CIaraeMbIX.

CBOIICTBa CTENIEHU C HATYpPaJIbHBIM ITIOKA3aTEIIEM.

OnHowreHsl M MHOrowieHsl. CreneHbp MHorowieHa. Cro0K€HHE, BBIYMTAHHUE,
YMHOKEHUE MHOTOWIEHOB. @OpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI U
kBaapar pasHoctu. dopmyna pa3HOCTU KBaapaToB. Pa3iiokeHHME MHOTOYWICHOB Ha
MHOXKHTEIH.

Ypaenenusn

VYpaBHeHUEe, KOpPEHb ypaBHEHMs, TpaBWiIa MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YHUCIO KOpPHEH JIMHEWHOTO
YpaBHEHUs, PELICHNUE JIMHENHBIX ypaBHEHUI. CocTaBlIeHHE YPABHEHUM IO YCIOBHIO
3amaud. Pelenue TeKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

JluneitHoe ypaBHEHHME C JBYMSI TNepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEMHBIX YypaBHEHUN C JBYMsS TI€pEMEHHBIMH. PellleHHe CHUCTeM ypaBHEHUM
crocoboM mojicTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a/1ad € MOMOIIBIO CUCTEM
YpaBHEHUM.

Koopounamut u epagpuxu. @ynkyuu

Koopannata Toukn Ha npsMol. UucnoBbsle NpoMexyTKu. PaccTossHue mexnay
IBYMsI TOYKaMH KOOPJIUHATHOUW MPSIMOiA.

[IpssmoyronbHas cuctema koopauHat, ocu Oxu Oy.AGcuucca ¥ opuHaTa TOYKA Ha
KOOpJAMHATHOM TImockocTu. [lpumepnl rpadukoB, 3amaHHbIX (Gopmyrnamu. UreHue
rpaduKOB peanbHbIX 3aBUCUMOCTEH.

[Tonsitue dhyukmuu. I'paduk Gynknuu. CpoiictBa QyHkimi. JInHeiHas GyHKIHA,
e€ rpaduk. I'paduueckoe permieHre TUHEWHBIX YPaBHCHHH M CHCTEM JIMHCHHBIX
YPAaBHEHHUM.

8 kiace

Yucna u eviuucnenusn

KBanpathsiil kopeHb u3 uucia. [lonaTtue 06 uppanroHanibHOM uKcie. JlecaTuuHbie
MPUOIMKEHUST HUPPAIMOHATBHBIX uYncen. CBOWCTBA apu(PMETHUECKUX KBAJIPATHBIX
KOpHEH M HX TMPUMEHEHUE K NpeoOpa30BaHUIO YKCIOBBIX BBIPAXKEHUN H
BBIUHMCJICHUSAM. [[€MCTBUTENBHBIE YHCIIA.

CreneHb C 1enbpIM MoKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHCIA.

Anzebpauueckue eviparxcenus

KBanpaTHbiil TpéxuiieH; pa3noXeHue KBapaTHOTO TPEXUJIEHa HA MHOKUTEIIH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOMCTBO anredpanueckoil npoou. CrnoxeHue,



BBIYMTAHWE, YMHOXXEHHE, JieJieHue anreOpandeckux JapoOeil. PaimmoHanbHbIe
BBIpaXKEHUS U UX MPe0oOpa3oBaHUE.

Ypasenenua u nepasencmea

KBagpatHoe ypaBHeHHe, (QopMyna KOpHEH KBaapaTHOrO YypaBHEHHUs. Teopema
Buera. Pemenune ypaBHEHHM, CBOJAIIMXCA K JIMHEMHBIM W KBaJPATHBIM.
[Ipocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHHUS.

I'paduueckas wHTEepmpeTanuss ypaBHEHHN C JByMsI TMEPEMEHHBIMH U CHUCTEM
JIMHEVHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3a/1au anreOpandyeckuM CrocoooM.

HuciioBple HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJTHON NIEPEMEHHOM.

Dynkyuu

[Monstue dynkuuu. O6iacTh ONpeAesieHUs] U MHOXXECTBO 3HAYCHUM (DYHKIUH.
CrniocoObI 3aanust QyHKIUMA.

I'padux pynkumu. Yrenue cBoiicTB pyHKIuuU 1o e€ rpaduky. [Ipumeps! rpadukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OYHKIMK, OMNUCHIBAIOIIME TPSIMYI0O W OOpaTHYI0  MNpONOPLHUOHATBHBIC
3aBHCHMOCTH, uX rpaduxn. PDyskmmun vy =x2%, y=x3, y=+x,y=|x|
['paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUIA.

9 kJacce

Yucna u eviuucienusn
JleicTBUTEIbHBIE YHCIA

PanvonanpHble 4uCIa, HpPpaAlMOHANBHBIC YHCJA, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHBIE poOu. MHOKECTBO NEUCTBUTEIBHBIX UYWCEN; NEUCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHBIE eCATUYHBIC ApoOu. B3anMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JI€MCTBUTEIBHBIX YUCEII U KOOPIMHATHOU MPAMOM.

CpaBHEHHE  JEUCTBUTENBHBIX  4YHCEN,  apudMeThueckwe  ACHCTBUS  C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.
N3mepennsi, npudInKeHUs, OLEHKH

Pa3Mepbl 0O0BEKTOB  OKpYyKalolIero MHpa, JUIMTENbHOCTh MPOLECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€nHoe 3HAYCHWE BEIMYMHBI, TOYHOCTH mpuOmmkenus. OKpyrieHue
yucel. [Ipuknika u oeHkKa pe3yabTaToB BIYMCICHUM.

Ypaenenua u nepasencmea
YpaBHeHUs ¢ OJHOH NepeMeHHOM



JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISAIUXCS K JIMHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIAIIMXCS K KBAJAPATHBIM.
buxsanpartHoe ypaBHeHue. IIpumepsl peleHUs ypaBHEHUN TPETbe U UYETBEPTOUN
CTENEHEN Pa3I0KEHUEM HA MHOKHUTENH.

Pemiennie 1poOHO-pallMiOHANIBHBIX YPaBHEHHUM.

Petienrie TeKCTOBBIX 3aj1au aareOpandyecKuM METOJIOM.

Cucrembl ypaBHeHHH

VYpaBHeHHEe C AByMsI NEpeMEHHBIMU W ero rpaduk. Pemienwe cucteM aByx
JIMHENHBIX YpaBHEHUM C JBYMsI MEPEMEHHBIMU. PellleHne CucTem IBYyX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOpoil creneHu. [ 'paduueckas
WHTEPIIpETalrs CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHOM TNiepeMeHHOM. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOW. KBaJpaTHele HEpaBEHCTBA.
I'paduueckass wHTEpHpeTaluss HEPABEHCTB U CHCTEM HEPAaBEHCTB C JAByMs
[IEPEMEHHBIMH.

Dynkyuu

KBagpatnunas @yukmus, e€ rpadux u cBoiictBa. [lapabGoma, koopauHaTHI
BEPIIMHBI Tapa0doJIbl, 0OCb CHMMETPHUU MapadoJIbl.

I'papuxu ¢yskumii: y =kx, y=kx+b, y= g, y=x3, y=+x, y=|xu
UXCBOWCTBA.

Yucnoewvie nociedosamenvbHocmu
Omnpenenenue u cocoObI 32IaHUA YUCJIOBBIX MOCJIE10BATEILHOCTEH

[loHsiTHE  YMCIOBOM  MOCIEAOBATENBHOCTU. 3aJaHUE  IOCJIEIOBATEIBHOCTH
peKyppeHTHO# dopmynon u Gopmymoi N-To YieHa.

ApupmMeTnyecKas U reoMeTpuYecKasi MPOrpeccuu

Apudmernyeckas u TeoMmeTrpuyeckas mnporpeccuu. Dopmynsl N-ro  uieHa
apu(PMETUIECKON U TEOMETPUUECKON TPOrPECCHil, CYMMBI TIEPBBIX NUJICHOB.

N300pakeHne 4aeHOB apu(PMETHIECKON U TE€OMETPHUECKON MPOTPECCUil TOUKAMHU
Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M SKCIMOHEHIUAIBbHBIN pocT. CloXKHbIE
MPOLEHTBI.

Il1anupyeMble IpeIMETHbIE PE3YJbTAThI

7 kiaacc

Yucna u evluucieHus



BbinosiHATh, coyeTass yCTHblE M NHUCbMEHHbIE NPUEMBI, apHUPMETHUYECKUE
JEUCTBUS C PALlMOHATIBHBIMU YHCIAMHU.

HaxoauTe 3HayeHUsT YUCIOBBIX BBIPAXKEHUN; NPUMEHITh Pa3HOOOpa3HbIE
cnocoObl W MNPUEMBI  BBIYMCIEHUSA 3HAYEHUN JPOOHBIX BBIPAXKEHUH,
coJiepKalnX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH.

[lepexoauTh OT OAHON (POpMBI 3amucH yucen K JApyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyrJIsTh yncna.

BbINONHATS TPUKUAKY U OLEHKY pe3ysbTaTa BbIYUCICHUM, OIEHKY 3HAYEHUU
YHCJIOBBIX BBIPAKEHUH.

BbInosiHATh 1eWCTBUS CO CTENEHSIMU C HATypalbHBIMU MOKa3aTEISIMU.
[TpuMeHsATh MPU3HAKU ACIUMOCTH, PA3T0KEHUE HA MHOXKHUTEIN HAaTypadbHBIX
YHCEJL.

PemaTth mMpakTUKO-OPUEHTHPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOILIEHHUEM
BEJIMYMH, TPOMOPIHUOHATBHOCTBIO BEJIIMYUH, MPOIEHTAMHU; UHTEPIPETUPOBATH
pe3ysbTaThl pelleHus 3aJad ¢ Y4ETOM OIPAaHUYEHHUH, CBSI3aHHBIX CO
CBOMCTBAMHU paccMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

Hcnonb3oBaTh anredbpandyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IIPUMEHATH €€
B IIpOLIeCCe OCBOCHUS yueOHOT0 MaTepuara.

Haxonute 3HaueHuss OYyKBEHHBIX BBIpAXEHUH TMpU 3aJaHHBIX 3HAYCHUIX
NIEPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHus 1EJIOT0 BBIPaKEHUSI B MHOTOWICH MPUBEICHUEM
MO00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa Ha MHOTOYIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, TPUMEHTH (POPMYITbI KBaIpaTa CyMMBI U KBaJpaTa Pa3HOCTH.
OcyliecTBasATh Pa3a0KEHUE MHOTOWICHOB HAa MHOXHUTEIH C MOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIAracMbIX,
npuMeHeHHs GOPMYI COKPAIEHHOTO YMHOKEHUS.

[TpuMensTh peoOpa3zoBaHUsi MHOTOUYIEHOB JIJISl PEUICHUS PAa3IMYHbIX 33/1a4 U3
MaTE€MAaTHKH, CMEKHBIX TPEAMETOB, U3 PEaTbHON MPAKTHKU.

Hcnonb30BaTh CBOWCTBA CTEIEHEHM C HATypaJdbHBIMM MOKAa3aTEIsIMUA IS
npeoOpa3oBaHUs BEIPAKCHHM.

Ypaeueuuﬂ U Hepaeencmea

Pemate nuHEHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, MPUMEHSS IpaBuia
rnepexoAa OT HCXOJHOrO YPaBHEHHMS K PaBHOCWIBHOMY eMy. [IpoBepsrs,
SIBJISIETCS JIM YUCJIO KOPHEM YpaBHEHMUSI.



[IpumeHsATh rpadguueckue METoAbl MPU PEIICHUH JIMHEWHBIX YPAaBHEHUU U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YHUCEN, SBISIOUUXCS pEHIEHUEM JIMHEWHOTO
YPAaBHEHUS C ABYMs [IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOMN IJIOCKOCTH IpaQUK JIUHEHHOrO0 ypaBHEHUS C JBYMS
NEPEMEHHBIMU; TOJB3YSICh TIpaUKOM, TMPUBOAUTH MHPUMEPHI pEUICHUS
YPaBHEHUS.

Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBiAiTh M pelIaTh JUHEWHOE YPAaBHEHHWE WM CHCTEMY JIMHEHWHBIX
YPAaBHEHUN 110 YCIOBUKO 3a1a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4M IIOJIyYECHHBIN PE3yJIbTarT.

Koopounamowt u cpagpuxu. @yukyuu

N300paxaTh Ha KOOPAWHATHOW MPSIMOM TOUYKE, COOTBETCTBYIOUIUE 3aaHHBIM
KOOpJWHATAM, JIY4H, OTPE3KH, MHTCPBaJbl; 3allUCHIBATh  YHCIIOBBIC
IIPOMEKYTKH Ha anreOpandeckoM s3bIKe.

OtmedaTh B KOOPJMHATHOHN IUTOCKOCTH TOYKH IO 3aJIaHHBIM KOOpJAMHATaM;
CTPOUTH TpaUKU TUHEHHBIX (DYHKITUH.

OnuceiBaTh C TMOMOIIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMsI, PACCTOSHUE; 1I€HA, KOJUYECTBO, CTOMMOCTH;
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00HEM paOOTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apTryMEeHTa.

[Torumars rpaduueckuid crmoco0® NPEJACTaBICHHS M aHajdu3a HHQPOPMAIUH;
U3BIIEKaTh W HWHTEPHpPETHpOBaTh HH(MOpMaIio U3 TrpaduKoOB peaJbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

8 kiace

Qucna u evluucieHus

Hcnonp3oBaTh HayaldbHBIE NPEACTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
yucea I CPaBHEHHUs, OKPYIJEHUS U BBIYMCICHHUH; U300paxaTb
JNEUCTBUTEIIBHBIE YMCJIAa TOYKAMHU HA KOOPJAUHATHOU MPSIMOM.

[IpuMeHsT, TOHSATHE ApUPMETUYECKOTO KBAAPATHOTO KOPHS; HAXOAHUTh
KBaJpaTHbIE KOPHH, UCTIOJIb3Ys TPU HEOOXOUMOCTU KaNIbKYJISTOP; BBIIOIHSIThH
npeoOpa3oBaHus BBIPAKECHUI, COJAEpKAIUX KBAaJpPAaTHbIE KOPHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.

Hcnonwp3oBaTh 3amucu OOJBIIMX M MajlbIX YHUCEN C MOMOUIBIO JECITUYHBIX
npobeit u creneHei yncia 10.



Anzedpauueckue svlparxcenus

» JlpumeHAT, TOHATHE CTENEHU C LENbIM  IIOKa3aTejaeM, BBINOJHATH
npeoOpa30oBaHus BBIPAXKEHUM, COAEPKALIUX CTENEHU C LEIbIM ITOKA3aTEIEM.

* BpINOJHATH TOXKIECTBEHHBIE NMPEOOPA30BAHMS PALIMOHATIBHBIX BHIpAXKEHUI Ha
OCHOBE IPaBUJI ACHCTBUI Ha/l MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

» PackiiaabiBaTh KBaJAPATHBIN TPEXWIEH HA MHOKUTEU.

* [IpumeHsTs npeoOpa3oBaHus BBIPAXKEHUHN ISl PEIICHUs Pa3IMYHBIX 3a7a4d U3
MAaTE€MAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MTPAKTUKH.

Ypasenenusa u nepasencmea

* PemaTh JWHEWHBIC, KBaJpaTHbIC ypPaBHCHUS W pAIMOHAJILHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMSI IICPEMCHHBIMHU.

» JlepexoauTh OT CIOBECHOH (OPMYIHUPOBKH 3amaud K e€ anrebpamdeckoid
MOJICJIA C TIOMOIIBIO COCTABJICHHUS YypPAaBHCHHUS WM CHUCTEMbI YpaBHEHUH,
UHTCPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1aud TOJyYCHHBIN
pe3yabTar.

» [IpuMEHSTh CBOWCTBA YHCIIOBBIX HEPABCHCTB JIJISi CPABHECHHMSI, OIICHKHU; PEIIaTh
JVHCHHBIC HEPaBEHCTBA C OJHOM IEPEMEHHOW M HMX CHCTEMbI; J1aBaTh
rpauyuecKy0 WUTIOCTPAIMI0 MHOXKECTBAa PEIICHUH HEpaBEHCTBA, CHCTEMbI
HEPABEHCTB.

Dynxkyuu

* [loHuMMaTh M MCHOJB30BaTh (PYHKUIMOHAIBHBIC TMOHSATUA U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUYCHHUS); OMPEEATh 3HAaUCHHE (DYHKIIMH 10 3HAYCHUIO
aprymeHTa; OonpeessiTh CBOMCTBA

dbyakumM 1o e€ rpaduxy.

=  Ctpoutb rpaduKu dIeMEHTAPHBIX QYHKIIUHN BUIA Yy = S’ y = x2,

y =x3, y=+/x, y=|x|; omuceiBaTh CBOICTBA YMCIOBOH (YHKIMH MO €&
rpaduky.

9 kJjacce

Yucna u evluucienus

= (CpaBHHMBATh U YHOPSI0YMBAThH PalldOHAIBHBIE U UPPALIMOHATBHBIE YUCTIA.

* BpinonHATh apudMeTHYECKUE AEUCTBUS C PallUOHAIIBHBIMU YHCIIAMH, coYeTast
YCTHBIE W TIUCBbMEHHBIE  MPUEMBI,  BBIMOJHITH  BBIYUCICHHUS  C
HppalMOHATLHBIMUA YHCIAMU.

* HaxoauTh 3HaUEHHS CTENIEHEW C IEIBIMU MOKa3aTeIsIMU U KOPHEH; BBIUUCIISTh
3HAYEHUS YUCIOBBIX BBIPAKEHHI.

» OKpymJIsITh JEWCTBUTEIIBHBIE YHCJA, BBIMOJHAT, TPUKUIAKY pe3yJibTaTa



BBIUKCJIEHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

Ypaenenuﬂ U HepaeéeHcmea

Pemrate nuHENHBIE U KBAIpAaTHBIE YPABHEHUS, YPABHEHHUSI, CBOISAIINECS K HUM,
npocTeiime 1poOHO-pallOHAIbHbIE YPaBHEHUS.

Pemate cucTteMsl ABYyX JIMHEWHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU U
CHUCTEMBl [JIByX YpPAaBHEHHH, B KOTOPBIX OJHO YpPaBHEHUE HE SBIACTCS
JIMHEWHBIM.

Pemiath TekcTOBbIE 3amauu  aireOpanyeckuM CHocoOOM C  TOMOIIbIO
COCTaBJEHUS ypaBHEHHS WJIM CHCTEMbl JBYX YyPAaBHEHHM C JBYMS
NIEPEMEHHBIMH.

[IpoBOANTE MpOCTEHIINE HCCIECIOBAHUS YPABHEHWW M CUCTEM YpPaBHEHHH, B
TOM YHCIE C NpPUMEHEHHEeM TpadUyuecKuX MpeacTaBieHuid (yCTaHaBIUBATh,
UMEET JI1 ypaBHEHUE WM CUCTEMA YpPAaBHEHUW PEIICHMS, €CIU HMEET, TO
CKOJIBKO, U TIp.).

PemaTte nuHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300pa)kaThb
pelIeHNe HEpPaBEeHCTB HAa YHCIOBOW MPSIMOM, 3alKChiBaTh PELIEHUE C
NOMOIIbIO CUMBOJIOB.

Pemate cucTteMsl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIIME
KBaJIpaTHOE HEPABEHCTBO; HM300pa)kaTh PpEIICHHE CHUCTEMBbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOM, 3aIIUCHIBATh PELICHUE C IIOMOILBIO CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PAa3IMYHbIX 3a1a4.

Dynkyuu

PacrioznaBath (yHKIIMM wu3ydyeHHBIX BUIOB. [loka3piBaTh CXEeMaTUYECKU

PacCIoIOKEHHE Ha KOOPAWHATHOW IMJIOCKOCTH I'paduKoB (YHKIUNA BUOA: Y

kx, y=kx+b,y=

R | =

y=ax3+bx+c, y=x3 y=+/x, y=|x|B 3aBucuMocTH OT 3HaucHMIi
K02 (HUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutrh U u300paxaTh CXEMaTHYECKH TpadUKU KBAAPATUYHBIX (QYHKIIUH,
OIACHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKITHH 11O WX TpaduKaM.

Pacnio3HaBaTh KBaIpaTWuHyr (QYHKIUIO 1O (OpMYIe, PUBOIUTH MPUMEPHI
KBaJPaTUYHBIX QYHKIIMIA U3 pEaTbHOM KU3HH, (PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacno3naBaTth apuMeTHyeCKyr0 U r€OMETPUUYECKYIO IPOrPECCUU MPU Pa3HBIX
crioco0ax 3a1aHus.

BbIOnHATH  BBIYMCIEHUS C  UCMHOJb30BaHMEM (QopMya N-ro  yjeHa
apu(pMeTHUECKON U TEOMETPUUECKON MPOTrPECCHii, CyMMBbI MEPBBIX NUIICHOB.
N300paxath 4ieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



* PemaTe 3amauyy, CBA3aHHBIC C UYWCIOBBIMH MOCIEIOBATEIBHOCTSIMH, B TOM
qyuciae 3a7auyd U3 pPeaNbHOM KM3HM (C MCIIOJIIB30BAaHHEM KalbKYJISTOPA,
HU(POBBIX TEXHOJOTU).

2.1.3 « TeomeTpua» 7- 9 Knacchbl

7 kjaacc

HavyanpHple moHsATUS TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. YToid. Bumsl
yriaoB. BepTukanbHble M CMEXHbIE YIUIbl. buccektpuca yria. JlomaHas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBAa OceBOMl cummeTpuu. [Ipumepst
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOECHUS C TOMOIIBIO LIUPKYJISI U JIMHEHKH.

Tpeyronasuuk. BeicoTa, Mmeanana, Ouccekrpuca, ux cBorcTsa. PaBHoOepeHHBIN 1
PAaBHOCTOPOHHUH TPEeYroibHUKU. HEpaBEeHCTBO TpeyroJbHUKA.

CBolicTBa M TNpU3HAKKU PABHOOEAPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MNpPU3HAKK NapajuiedbHbIX OpsAMbIX. CymMMa YIJIOB TpEYroJbHUKA.
Breuinue yribl TpeyrojibHUKa.

[IpsMoyronbHblli  TpeyrodbHHK.  CBOWCTBO ~ MEAWAHbl  MPSAMOYTOJBHOIO
TPEyroJIbHUKa, POBEAEHHON K TuUnoTeHy3e. [Ipu3Haku paBeHCTBA NMPSAMOYTOJIbHBIX
TPEYroNbHUKOB. [IpsIMOYTOIBHBIN TPEYroJBHUK ¢ YoM B 30°,

HepaBseHcTBa B reomerpun: HEPAaBEHCTBO TPEYIOJIbHUMKA, HEPABEHCTBO O JIMHE
JIOMaHOH, TeopeMa O OoiblIeM YyIJie H OOJIBIIEH CTOPOHE TPEYroJIbHHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomeTpuueckoe MecTo Touek. bUCcekTpuca yriia U CepeIUHHBIN TEPIIEHIUKYJIISP
K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYTI, XOpAa U AUaMeETp, UX CBoiicTBa. B3auMHOe pacronoxeHue
OKpYXHOCTH W mnpsamon. KacarenpHas M ceKymias K OKPYXHOCTH. OKpYXHOCTb,
BIIMCAaHHAas B yroJl. BnucaHHas U onMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 ki1ace

Yerpipéxyronpauku. [lapamnenorpamm, e€ro mnpu3Haku W CcBoMcTBa. YacTHble
Clly4aW TapajuieJorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaapaT), WX NPHU3HAKA U
coiictBa. Tpameuusi, paBHOOOKass Tpamenus, €€ CBOWCTBA M  MPU3HAKH.
[IpssmoyronpHas Tpaneuus.

[enTpanbHass CHMMETPH.

Teopema daneca n Teopema 0 IPONOPLUHOHATBHBIX OTPE3KaX.



CpenHue TUHUM TPEYTOJIbHUKA U TPaTCLHH.

[logoOue TpeyroabHUKOB, Kko3pduinueHt noaodus. Ilpusnaku mnomoOus
TPEyroabHUKOB. [IpuMeHeHne no1o0us npy penieHruy NPakKTHUYEeCKUX 3a/1au.

CeoiicTBa miomageit reomerpudyeckux ¢uryp. DopMmynabl Ui IUIOMIAAH
TpPEeYrojibHUKa, MapajuiesorpamMma, pomba u Ttpaneuuu. OTHOIIEHHE IUIOIIAen
NMoJ00HBIX GUryp.

Bpruuciienue miomanei TPEyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mpu pemreHun
MPaKTUYECKUX 3aj1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro Yyrja MpsIMOYTOJIBHOTO TpPEYroJIbHUKA.
Tpuronomerpuueckue pyHkunu yrioB B 30°, 45° u 60°.

BrnucanHbie U 1eHTpaJIbHBIC YTJIbI, YTOJl MEXIY KacaTeIbHOW W XOPAOW. YTIIbI
MEXIy XOpJlaMH M CEKyIIMMH. BIHCaHHBIE W ONHUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anmHoe pacrnonoxxkeHue aAByX OKpyxkHocTed. Kacanue oxpyxknHocrteir. OOmiue
KacaTeJIbHBIC K IBYM OKPY>KHOCTSIM.

9 KJj1acce

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. DOPMyIIbI IPUBEACHUSI.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M Teopema CHHYCOB. PelieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOAysb) BEKTOpA, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIOI0XKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepaly HaJ BeKTOpaMmHu. Pa3ioxeHne BeKTOopa IO JBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel Bektopa. CKaJsIpHOE MTPOU3BEICHUE BEKTOPOB, IPUMEHEHUE
JUTS1 HAXOKJICHHUSI IJIUH U YTJIOB.

JlekapTOoBbl KOOpPJIHMHATHl HA IIOCKOCTH. YPABHEHHUsI MPAMONM U OKPYKHOCTH B
KOOpAMHATaX, MEPECEUYCHHEe OKPYKHOCTEH M mpsMbIX. MeToj KOOpJIWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrONIBHUKH. JlMHA OKpyXHOCTH. ['pagycHas u paguaHHas
Mepa yrjia, BBIYMCIEHUE JJIMH Ayr OKpykHocTei. [lnmomans kpyra, cekropa,
CerMeHTa.

JIBWKEHHSI TUIOCKOCTM W BHYTPEHHHUE CUMMETpuUd (Quryp (dJIeMeHTapHbIe
npeactasnenus). [lapannensueiii nepenoc. [loBopor.



IL1anMpyemMble NIpeIMeETHbIE Pe3YJbTAThI

7 xiaacc

» Pacno3HaBaTh U3y4eHHbIE T€OMETPUUYECKUE (UTYPBI, ONIPEACIIATh UX B3aUMHOE
pacIoioKeHne, U300pakaTh TeOMETpUUeCKUe (UTYPHI; BBIIOIHATh YEPTEKHU
[0 YCIIOBUIO 3a1auu. M3MepsATs JIMHEWHBIE W YIJIOBBIE BEJIMYWHBL. Pemarh
3aJ]a4¥ HA BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIUYUH YIJIOB.

» Jlenath rpyOyr OIICHKY JMHEHHBIX W YIJIOBBIX BEJIWYHMH TNPEIAMETOB B
peanbHOMN KU3HU, Pa3MEpPOB MPUPOAHBIX 00BEKTOB. PaznuyaTe pasmepsl 3TUX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

=  CTpOUTh YEPTEKHU K TEOMETPUUECKUM 3a7aUaM.

» Jlonp3oBaThCd MNpPU3HAKAMM PABEHCTBA TPEYTrOJIbHMKOB, HCHOJIb30BAaTh
MPU3HAKW U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB P PEIICHUH 3a/1a4.

= [IpoBOAWTH JIOTUYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

= Jlonp3oBaThCs MNpPU3HAKAMHM PABEHCTBA MPAMOYTOJbHBIX TPEYTrOJbHUKOB,
CBOWCTBOM MEJIHMaHbl, IMPOBEAEHHOM K TUIOTEHY3€ IPSAMOYIOJBHOIO
TPEYroJIbHUKA, B PELICHUU T'€OMETPUUECKUX 3a1ay.

* OnpenensiTe NapajjIeIbHOCTD MPSAMBIX C MTOMOIIBIO YTIJIOB, KOTOPhIE 00pa3yeT
¢ HuMH cekymas. OnpeaensaTe NapajyIeIbHOCTh MNPSIMBIX C ITOMOIIBIO
pPaBEHCTBA PACCTOSTHUM OT TOYEK OJTHOW MPAMOM 10 TOUEK IPYrOM MPSIMOU.

» Pemath 3a7a4M Ha KjeT4aTOM Oymare.

* [IpoBOAUTH BHIYMCICHUS U HAXOJIUTh YUCIOBBIC U OYKBEHHBIC 3HAYCHUS YTIIOB
B F'€OMETPUYECKUX 3a/a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPU MEPECEUCHUU JIBYX
NapajuledbHbIX MPSMBIX CeKylmeu. Pemare npakTuueckue 3agayud  Ha
HaXO0XJCHUE YTJIOB.

* Bnagerp NOHATHEM TE€OMETPUUECKOIO MeECTa TOYEK. YMETh ONpPEAENsITh
OWCCEKTpHUCY Vyria W CepeANHHBIA TMEepPHeHANKYIAp K OTPe3Ky Kak
F€OMETPUUYECKHUE MECTA TOUYEK.

=  @OopMynupOBaTH OINPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPYXHOCTH, MOJIb30BATHCA UX CBOMCTBAMH. Y METh NPUMEHSATh 3TH CBOMCTBA
IIPU PELICHHUM 3a/1a4.

* Bnagerp NOHATHEM OIMCAHHOW OKOJIO TPEYTrOJIbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBathest PpakTamMu O TOM, UTO OUCCEKTPUCHI YTIOB
TPEYTroJIbHUKA MEPECEKAITCd B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

* Bnagere NOHATHEM KacaTeIbHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOU O



NEPIEHAUKYIAPHOCTU KAacaTeJIbHOM M paauyca, IPOBEIAEHHOTO K TOYKE
KacaHWsl.

» Jlonp30BaTbCad NPOCTEHMIIMMHU I'€OMETPUYECKUMHU HEPABECHCTBAMM, ITOHUMATH
UX IIPAKTUYECKUN CMBICII.

= JIpoBOAUTH OCHOBHBIE I'€OMETPUYECKUE IIOCTPOCHUS C IOMOILBIO LIUPKYISA U
JIMHEWKH.

8 kiacce

* Pacnio3dHaBaTh OCHOBHBIE BHUJbl YETBIPEXYTOJIBHUKOB, WX  3JIEMEHTHI,
MOJIb30BaThCSl UX CBOMCTBAMHU IMPU PEIICHUU T'€OMETPUUECKHUX 3a]1a4.

* Bnagerb NOHATHEM CpEIHEN JTMHUU TPEYTOJbHUKA U TPaNelUu, IPUMEHATh UX
CBOWCTBA MpPH pEUICHHM TeoMeTpuueckux 3anad. [lonmb3oBarhCcs Teopemoit
®daneca il pelIeHUs TPAaKTUUYECKUX 3a]1ay.

» [IpuMeHSTh MPU3HAKHU MMOJO00US TPEYTOJbHUKOB B PEIICHUM T€OMETPHUCCKUX
3a/1ad.

» [lomp3oBaTtbcsi Teopemoir Iludaropa st pernieHUs TEOMETPUUYECKUX U
npakThuueckux 3agad. CTpOUTh MaTeMaTHYECKYIO MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOATENbHO JeJlaTh YepTEX M HAXOAUTh COOTBETCTBYIOLIUE
TUTUHBI.

* Bragerp TNOHATUSMH CHUHYCA, KOCHHYCa M TaHI€HCa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyrojibHuKa. Ilob30BaTbCcsi ATUMU MOHATUSAMH  JJIS
pelIeHns MPaKTUYECKUX 3a1ay.

* Bpuucaarh (pa3iuyHbIMU CIIOCOOAMM) TUIOMIAAL TPEYTOJIbHHUKA M TJIONIATU
MHOTOYTOJIbHBIX GUryp (MoNb3ysach, TJ€ HEOOXOAMMO, KalbKyJISITOPOM).
[IpuMeHATh NOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]1auax.

* Bnagerp NOHATHSAMHM BIMCAaHHOTO M UEHTPAJIBHOTO YIJa, HCIOJIb30BaTh
TEOpPEMbl O BOHMCAHHBIX YIJIaX, yriax MEXKIY XopJaMmH (CEeKYyIIHMMH) U yrie
MEK1y KacaTeJIbHOM U XOPJIOW MPH PEUICHUH FT€OMETPUUYECKUX 3a]1a4.

* Bnagere NOHATMEM ONMCAHHOTO YETBIPEXYIOJIbHMKA, IMPUMEHSATH CBOKCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUM 3a1a4.

» [IpumeHATh MOJyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTeMaTUYECKHE
MOJENW Il 3aJa4 pPEallbHOW JKM3HU UM NPOBOAUTH COOTBETCTBYIOLIME
BBIUKCIICHUSI C NMPUMEHEHHEM MOJ00Us U TPUTOHOMETPUHU (MOJB3YSCh, e
HEO0OXO0IMMO, KaJbKYJISTOPOM).

9 kiacc

* Hcnonp3oBaTh  TPUTOHOMETPUYECKHE  (DYHKIUMU  OCTPBIX  YIJIOB  JUIst



HAXOXKJEHUS Pa3IMYHbIX 3JIEMEHTOB MPSIMOYTOJIBHOTO TPEYTOJbHUKA.

* [lonb3oBaThCcs QopMysiaMU NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJECTBOM JJIsI HAXOXKJIEHUSI COOTHOIICHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYUHAMM.

* lcnonp30BaTh TEOPEMBbl CUHYCOB U KOCHHYCOB JJII HAXOXJACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHSATh UX MpPH
pEIIeHNH Te€OMETPUUYECKHUX 3a/1ay.

* Braaers NOHATUSAMU NpeoOpa3oBaHUs MOA00US, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX Guryp. [lons3oBaThesi cBOMCTBAMH MOJ00US MPOU3BOIBHBIX (HUTYP,
YMETh BBIYMCIIATH JJIMHBI U HAXOJIUTh YIIbl y NoA00HBIX ¢uryp. [IpumeHsTs
CBOICTBa MOAOOMS B NPAKTUYECKUX 3ajayaX. YMEThb MPUBOAUTH IPHUMEPHI
NOJI0OHBIX (PUTYP B OKPYXKAIOILEM MHUPE.

* [lonb30BaThCcsi TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

* [lonp30BaThCcsi BEKTOpaMH, MOHUMATh WX TEOMETPUYECKUA MU (U3UUYECKUN
CMBICII, TIPUMEHATh UX B PEUICHUU TEOMETPUUYECKUX M (PU3MUECKUX 3a/]ad.
[IpuMeHsATh CKaNsIpHOE MPOU3BEACHHE BEKTOPOB JUISI HAXOXKACHUS [JIMH U
YTJIOB.

* Jlonb30BaThCsl METOJOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSTh €T0 B PEILIEHUU
reOMETPUYECKUX U MPAKTHUECKUX 3ajau.

* BiageTe MNOHATUSMHU MPABUIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXXHOCTH,
JUIMHBl JIyTH OKPY)XHOCTH M paJUaHHONM MEpbl YIJIa, YMETb BBIUUCISTH
wiomaas Kpyra u ero uacred. [IpuMeHsTh mNONydyeHHbIE YMEHHS B
NPaKTUYECKUX 3a/1ayax.

* HaxoauTe ocu (WIM LEHTPbl) CUMMETPUH (UTYP, TPUMEHATH JBUXKECHUS
IUIOCKOCTH B MPOCTEHIINX CITydasix.

* JIpuMeHATh NOJYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENM s 3a7ad peaJbHOM KU3HM U IPOBOJUTH COOTBETCTBYIOLIUE
BBIYUCIICHUSA C TNPUMEHEHHEM I0J00MS M TPUTOHOMETPUYECKUX (DYHKUIMH
(MOJIB3YACH, T/I€ HEOOXOIUMO, KAJIbKYISITOPOM).

2.1.3 « Teopust BepOATHOCTH
Txiace

[IpencraBienne naHHBIX B BUAE TaONUI, auarpamm, rpaguKoB. 3amoTHEHHE
Ta0JIul, YTEHUE U MOCTPOEHUE AUArpaMM (CTOIOUKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Utenue rpaguKoB pealibHbIX MpolieccoB. M3BieueHne nHpopMauu u3 auarpaMmm u
Ta0JIuUI, UCTIOIB30BAHUE U UHTEPIPETALIMS TaHHBIX.

OnucarenbHasi CTAaTUCTUKA: cpeAaHee apudMeTHdyecKkoe, MeJIHuaHa, pa3Mmax,



HaumOoJiblIee W HAMMEHbIEE 3HAaYeHUss HaOOpa 4YHUCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4alHON M3MEHYUBOCTH.

Cny4aitHbIil SKCIEPUMEHT (OIBIT) U CiIy4yaiiHOe coObITHE. BEeposSTHOCTh U YacToTa.
Ponb ManoBepOSTHBIX M NPAKTUYECKU JIOCTOBEPHBIX COOBITHMII B MpPUpPOJIE U B
oOmecTBe. MoHeTa U UrpajibHas KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepuiuna, pedbpo. Crenens BepmnHbl. Yucno peédep U cyMMapHasi CTEICHb
BepmvH. IlpencraBnenue o cBazHoctu rpada. Lenu m nwmkiel. [lytw B rpadax.
O6xox rpada (dinepoB myTh). Pemenue 3aau ¢ moMmonibio rpados.

8 kiacce

MHOK€eCTBO, 2JIEMEHT MHOXECTBA, MOAMHOXECTBO. Onepanv HajJl MHOXXECTBAMU:
oO0benuHeHue, nepeceuenre. CBoiicTBa  omepamnuii  HaJ  MHOXECTBAMU:
EPEMECTUTENBHOE, coYeTaTeNbHOE, pacnpeneuTeNbHOE, BKJIIOUCHMUS.
Hcnons3oBanue rpaduueckoro mpeacTaBICHUs MHOXKECTB ISl OMUCAHUs PeaTbHBIX
MPOIIECCOB U SIBJICHUH, MIPU PEILICHUU 3a]a4.

N3mepenune paccenBaHusl JAaHHBIX. Jlucnepcuss W CTaHIAPTHOE OTKIOHEHHUE
YHICIIOBBIX HA0OpOB. JlnarpaMmMa pacceruBaHus.

DOnemeHTapHble COOBITHS citydaitHoro ombiTa. CiydaitHble coObITHs. BeposTHocTu
coObITHI. OMNBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSIMU. CrydalHbIN
BbIOOD. CBSI3b MEXKIY MaJOBEPOATHBIMU U MPAKTUUECKH JTOCTOBEPHBIMU COOBITUSIMU
B IIPHUPO/ie, OOIIECTBE U HAYKE.

JepeBo. CBolcTBa J1€pEBBEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCAYECH
BEPIIMHBI, CBSA3b MEX]Yy YMCIOM BEPIIMH W 4ucioM pédep. [IpaBuno ymMHOKEHUS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coObiTus. Juarpamma Diinepa. OO0beIMHEHNE U TIepeceYeHHe
coObrTuii. HecoBmecTHbie coObITHSI. DOpMylnia CIOKEHUS BEPOSTHOCTEH. YcCIOBHAs
BeposATHOCTh. [IpaBuno ymHoxeHms. HezaBucumbie coObiTus. Pemienue 3amad Ha
HAaXOXJCHHE BEPOATHOCTEW C IIOMOLIBIO J€peBa CIy4auHOIO0 JKCIEPUMEHTA,
nuarpamm Jitepa.

9 kJjacce

[IpencraBieHne MaHHBIX B BUJE TAOIWI], qUarpaMm, rpauKoOB, MHTEPIPETAIIHS
JaHHBIX. YUTeHWE W TOCTPOSHHE TaOJHIl, JuarpamMMm, Trpa@uKoOB MO pPeaTbHBIM
JaHHBIM.

IlepectanoBku u ¢akropuan. CoyeTaHUss WU YUCIO COYETaHUU. TpeyronbHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckas BeposaTHOCTh. CiydailHbIE BbIOOp TOYKM U3 QUIYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.



Hcneitanne. Yenex u Heynada. Cepus ucnblTaHuid 10 nepBoro ycmexa. Cepus
ucneiTannil bepaymm. BepossTHoCTH cOOBITHIA B cepuu UCTIbITaHUI bepHyuim.

CnywailHas  BeJIMYMHA WM paclpelesieHne  BepoATHocTed.  [Ipumepsr
MAaTEMaTHYECKOr0 OXXHUAAHUSA KaK TEOPETUYECKOI'O0 CPEIHETO 3HAYEHUs BEJIMYUHBI.
Marematnueckoe OKHUIaHUE U TUCIEPCUs CIIyYaWHOU BEIMYMHBI «YUCIIO YCIIEXOB B
CEepUHU UCIbITAaHUNU bepHyimm».

[lonsiTue o 3akoHe OonbIIMX yucend. M3MmepeHue BEpOATHOCTEH € MOMOIIBIO
qacToT. Posib 1 3HaueHNe 3aKOHA OOJIBIIMX YUCET B IPUPOAE U OOLIECTBE.

Ilnanupyemble pe3yJabTAThI 10 KYPCY

7 kaacc

* Ypurare wuHGOpMAIMIO, MPEJACTABICHHYI0 B TaONMIaX, Ha JgUarpaMmmax;
NPEACTaBIATh JaHHbIE B BHJE TaOJHWIl, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIC
(cTonbuareie) U KPYroBbI€) IO MaCCUBaM 3HAYEHUH.

» OnuceiBaTh W HUHTEPIPETUPOBATH  pPEAIbHBIC  YWCIOBBIE  JIaHHBIE,
npe/icTaBlieHHbIe B TAOIUIAX, HA THarpaMMmax, rpaduxax.

* lcnonb3oBaTh IS OMUCAHUS JAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTUKH:
cpenHee apudpMeTHyecKoe, MeauaHa, HauboJblllee U HauMEHbIlIee 3HAYCHHUS,
pa3max.

* JIMeTp TmpencTaBI€HHE O CIYYalHOM HW3MEHYMBOCTH Ha IIpUMEpax IEH,
(Gu3MUECKNX BEJIMYMH, AaHTPOTIOMETPUUYECKUX JAHHBIX; UMETh MPEACTABICHHE
O CTaTUCTUYECKON YCTOMYMBOCTH.

8 kiacce

* l3Bnekath W mnpeoOpa3oBbIBATh HHPOPMAIMIO, MPEACTABICHHYIO B BHUIE
Tabnuil, auarpamMM, TpaduUKoOB;, TNPEACTaBIATh JaHHBIE B BUIE TaOJIHII,
auarpaMm, rpaduKos.

* OnuceiBaTh JIaHHBIE C TOMOIIBIO CTAaTUCTHUYECKUX IIOKa3aTeliei: CpeaHUuX
3HQUeHUH U Mep pacceuBaHus (pa3max, JUCIEPCUS U CTAHJAPTHOE
OTKJIOHECHHE).

* HaxoauTh 4aCTOTHI YUCIIOBBIX 3HAUYCHUN W YACTOTHI COOBITHI, B TOM YHCIIE 11O
pe3yJibTaTaM U3MEPEHUM U HAOII0ICHUH.

* HaxoauTh BEpOSTHOCTH CIy4YalWHBIX COOBITHI B OIBITaX, 3Has BEPOSATHOCTH
AJIEMEHTApPHBIX COOBITHI, B TOM UYHCIE B OMNbITaX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMU.

* Hcnonw3oBaTh rpaduueckue MOJIEIHU: AEPEBO CIY4YAHOTO 3KCIEPUMEHTA,



IyarpamMMbl DWiiepa, YMCiIOBast IpsiMas.

* OneprupoBaTh NOHATUAMH: MHOKECTBO, TOAMHOKECTBO; BBIINOJIHATH ONEPALUN
HaJl MHOXECTBaMHU: OOBEIMHEHHE, IEPECEUEHUE; MEePEUUCIATh AIEMEHTHI
MHOXECTB; IPUMEHSATH CBOMCTBA MHOKECTB.

* lcnonp3oBaTh rpaduueckoe NpeacTaBIeHUE MHOXKECTB U CBSI3EH MEXy HUMU
JUIsl OMMCAHUs MPOLECCOB W SIBJIEHUW, B TOM YHWCIIE MPU PELIEHUU 3a1a4d W3
JIpYTruX y4eOHBIX MIPEAMETOB U KYpPCOB.

9 KJj1acce

» H3Biekars 1 npeoOpa3oBbIBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B PA3IMYHBIX
UCTOYHUKAX B BHUJE TaOJuIil, nuarpamMm, rpaduKoB; MPEJCTaBIATh JaHHBIC B
BU/JIe TaOIUII, AUArpaMm, rpaukos.

» Pemath 3amaud OpPraHW30BaHHBIM IEpeOOpPOM BApPUAHTOB, a TaKXKE C
UCITIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

» Hcnons3oBaTh oOmHcaTeIbHbIE XapaKTEPUCTUKH [JII MACCHBOB YHCJIOBBIX
JTAHHBIX, B TOM YHCJIe CPEHNE 3HAUCHUS U MEPHI PACCEUBAHUSI.

» HaxoauTh 4acTOTHl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJIEC MOJB3YACh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

* HaxoauTh BEpOSTHOCTH CIY4YaWHBIX COOBITUI B M3YYEHHBIX OIBITAX, B TOM
YHCJie B OMBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX
UCIIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix UcnblTannii bepuymu.

= JIMeTp mnOpencTaBiICHUE O CIYYaMHOW BEJIWYMHE W O PACIPEACICHUN
BEPOSITHOCTEM.

* lmeTe mpeAcTaBiIeHME O 3aKOHE OOJBIIMX YHCEN Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHONW W3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX
quces B IPUPOJIC U OOIIECTBE.

3.Ilnanupyemblie pe3yiabTaThbl OCBOeHHsI YyueOHOro «MaTeMaTHKa) HAa yYpPOBHe
OCHOBHOTI'0 00111er0 00pa30BaHuUs.

3.1 /Iu4HOCTHBIE Pe3yJbTAThI

JIn4HOCTHBIE  pe3yNbTaTbl  OCBOEHHSI  IporpaMMbl  y4eOHOro  mpeameTa
«MaremaTuKa» XapakTepU3yHTCS:

e [laTpuoTHyeckoe BOCIIMTAHUE:

MPOSBJICHUEM HMHTEpECa K MPONUIOMY W HACTOAIIEMY POCCHHMCKOW MaTEMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKECHUAM POCCUMCKHX MAaTEMAaTUKOB U POCCUMUCKOM
MaTEMaTUYE€CKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHXKEHHH B JAPYTrUX HayKax U



MPUKIIAIHBIX cdepax.

e I'paxkaanHckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00s3aHHOCTEN I'pakAaHUHA U peaju3allii €ro mnpas,
MPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUSA PaA3IUYHBIX
CTPYKTYp, SIBJIICHUH, MPOUEAYp TPakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHL U TIP.);
TOTOBHOCTBIO K OOCYXJIEHHUIO 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAyKH, OCO3HAHHEM BAa)KHOCTHU MOPAJIbHO-ITHYECKUX
MPUHIIUIIOB B IE€SITEILHOCTH YYEHOTO.

e TpynoBoe BocnuTaHue:

YCTAaHOBKOW HAa AaKTUBHOE y4acTME€ B pELICHUM IPAKTHYECKUX  3a]ad
MaTeMaTUYEeCKOM HANpPABICHHOCTH, OCO3HAHMEM BaXXHOCTHM MaTeMaTHUYECKOI'O
oOpa3oBaHus Ha MPOTSHDKEHUMM BCEW >KU3HU I YCNEIHON NpoQecCuoHaTIbHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHMH; OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHEM HHIMBHAYATbHOM TPACKTOPUHM OOPAa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

e OcTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY M ACTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a7ad, PCEIICHHH, pacCyXICHUW;, YMEHHUIO BHUICTh
MaTeMaTHYEeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

e JlleHHOCTH HAYYHOIO MO3HAHMSA:

OpHUEHTALMEN B IESATEIIBHOCTH Ha COBPEMEHHYI0 CUCTEMY HAaYUYHBIX IIPEICTABICHUMN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl 4YEJIOBEKa, NPUPOABI W O0OIIecTBa,
NOHMMAaHUEM MaTEeMaTUYeCKONM Haykd Kak cdepbl 4YeTOBEYECKOU AesITeNIbHOCTH,
JTAroB €€ pa3BUTHUS M 3HAYMMOCTU [JI Pa3BUTUS LMBUIN3ALMU; OBJIAJCHUEM
SI3bIKOM MAaTEMATUKHA U MAaTEMAaTUYECKOM KYyJIbTYpPOU KaK CPEACTBOM ITO3HAHUSI MUPA;
OBJIQJICHUEM MPOCTEUILIMMU HABBIKAMHU UCCJIEIOBATEIBCKOMN AEATEIIBHOCTH.

e @usnueckoe BocnuTaHue, G(GopMHPOBAHME KYJbTYPbl 3I0POBb U
3MOIMOHAJIBHOIO 0JIarONOJIyYHs:

TOTOBHOCTBIO IPUMEHSTh MATEMATUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbBS,
BEJICHUS 37I0pOBOTO 00pa3a >KM3HU (3J0pOBOE MHUTaHUE, COaTaHCUPOBAHHBIA PEKUM
3aHIATHA W OTABIXa, pEryisapHas (u3udeckas aKTUBHOCTBH); CPOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKcuu, MPU3HAHWEM CBOETO TpaBa Ha OMMOKY M TAaKOTO K€ TMpaBa
IPYroro 4ey0BeKa.

e DK0JOru4ecKoe BOCIUTAHME:

OpHEHTAallME HAa MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHWM I pELICHUs 3a]a4 B
00J1aCTU COXPaHHOCTHU OKPYXKAIOIIEH cpebl, IUIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX
BO3MOKHBIX TIOCJICACTBUN JJISI OKPYXKAIOIIEH Cpellbl; OCO3HAaHUEM IJI00aJIbHOIO



XapakTepa FKOJIOTHYECKUX NPoOJIeM U MyTed UX PEIICHHUS.

e JIM4HOCTHBIC pPe3yJIbTAThl, 00eCeYHBAKOIIME AJANTALUIO 00y4al0LIerocst
K M3MEHSAIOIMMCH YCJIOBUAM COLMAJIBHON U IPUPOJIHOM Cpeabl:
TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHUSX HEOINPEAEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO JEATEIIBHOCTh, B TOM YHCJIE YMEHUE
YUUTBCA Y IPYTUX JIIOJIeH, MPpUoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHX;

3.2 MeTtonpeaMeTHbIE Pe3yabTaThI

MeranpeIMeTHbIE pPE3yJbTaThl OCBOCHHUS MPOTrpaMMbl  Y4eOHOTO TMpeaMeTa
«MareMaTHKa XapaKTePU3yIOTCS OBIIAJICHHEM VHUBEPCAILHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OeticmeUsAMU U YHUBEPCAIbHbIMU PeZYIAMUGHBIMU OeliCTNGUAMU.

1) Yuusepcanvnvlie noznasamenvHvle Oelicmsus obecneuusarom Hopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 O00VUAIUWUXCS (0CBOEHUEe Memo008 NO3HAHUS
OKpYJICaOwWe20 Mupda, NpUMeHeHUe J0SUHEeCKUX, UCCIe008ameNbCKux onepayull,
YyMeHuti pabomams ¢ uHgopmayueii).

Bba3oBble JJornuecKue 1eicTBUA:

" BBIBIATH M XapaKTEPHU30BaTh CYHIECTBEHHbIE MPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAy MOHATHAMHU; (POPMYyIUPOBATH
OmpeNeieHus]  TOHSATHH;  YCTAaHAaBIMBATh  CYIIECTBEHHBIH  MPHU3HAK
Kiaccu(pUKaIlii, OCHOBAaHUS JUIS OOOOIICHUS W CpPaBHEHUS, KPHUTCPHHU
IPOBOAMMOTO aHAJIN34;

" BOCHpUHHMMATh,  (OPMYIHPOBATH U  MPEOOPa3OBBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE U OTPULIATENbHBIC, €IWHUYHBIC, 4YacTHbIE U OOUIHE;
YCIIOBHBIE;

" BBIIBIIITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS B
dakTax, JaHHBIX, HAOMIOEHUAX U YTBEPKACHUSIX; MpeJiaratb KpUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

" JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

" pa3duparh JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUU (TIPSIMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTelbCTBA
MaTEMaTUIECKUX (PaKTOB, BHICTPAUBATH APTYMEHTAIINIO, TIPUBOIUTH TIPHUMEPHI
U KOHTpIpUMEpPbI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

" BpIOMpaTh cMHoco0 pemieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pEIlCHMs, BbIOUpaTh Hauboiee MOAXOIAIIMA C  y4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBble ncciienoBarejbCKue qeCTBUA:

UCIIOJIb30BaTh BOIMPOCHl KaK MCCIAEAOBATEIbCKUNA HMHCTPYMEHT THO3HAHUS;
(opMynHpoBaTh  BOMNPOCHL, (PUKCUPYIOUIME MPOTUBOpEYHE, NpodiEMYy,
CaMOCTOSITEJIbHO YCTAHABIMBATH UCKOMOE U JJaHHOE, (POPMHUPOBATH THIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

NPOBOJUTH MO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY  HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAO0BAaHUE I10 YCTAaHOBJIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro OOBEKTA, 3aBUCUMOCTEN O0OBEKTOB MEXAY COOOM;
CaMOCTOSITENTFHO (POPMYIHPOBATH OOOOIICHHUSI W BHIBOJBI IO pPe3yiabTaTaM
NpOBEIEHHOTO HAONIONCHUS, HCCIEA0BAaHUs, OLCHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3YIBTaTOB, BBIBOJOB U 0000IIECHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIABUTATH
MPEIION0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

2)

BBISBJIATh HEJAOCTATOYHOCTh W H30BITOYHOCTh HMHGOPMAIIMH, JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M  HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3IMYHBIX BUAOB M (POPM IIpEICTaBICHUS;

BBIOMpATh (GopMy TpEACTaBIICHHS HWHOOPMAIMM W  HWLIIOCTPHUPOBATH
perraemMble  3aayd  CXeMaMH, JIuarpaMMaMH, WHOW Tpadukoil W WX
KOMOMHAIUSIMU;

OIICHMBATh HAJAEKHOCT, HMHPOPMAIIMK TI0 KPUTEPHSAM, HPEII0KESHHBIM
YUUTEIEM WA CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

Ynueepcanvnvie KOMMYHUKAMUGHbLE oelicmeust obecneuusaiom

CqupMMpO@ClHHOCWlb COYUAIbHbIX HABLIKOB 06)/'{6!?01/1/!14)60}1.

Oo0menue:

BOCIIPUHUMATHh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU U
HEeJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U TUCBMEHHBIX TEKCTAaX, JABATh MOSICHEHUS 110 X0y PELICHUS 3a/1a4H,
KOMMEHTHPOBATh IOJIYYECHHBIN PE3YJIbTaT;

B X0J€ OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIA€MOW TEMBI,
npoOJIeMBbl, pelraeMol 3a/Jaud, BBICKA3bIBaTh WJICH, HAIlCJICHHBIE HAa TIOHMCK
PEILICHUS; CONOCTABIISITh CBOU CYXAEHHUS C CYKACHUSIMU JPYTMX yYaCTHUKOB
Jyasnora, OOHapyKUBaTh pa3Inuue U CXOACTBO MO3UIIMIL; B KOPPEKTHOU dhopme
dbopMynUpoOBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;

MPEJICTABIATh PE3YJbTAThl PELICHUS 3a1a4M, SKCIIEPUMEHTA, HCCIEIOBaHMUS,
MIPOEKTA; CAMOCTOSITEIbHO BhIOMpATh (hOpMaT BHICTYIUICHUS C Y4ETOM 3a]ay
Mpe3eHTaluu U 0COOCHHOCTEN ayIUTOPHUHU.



CorpyaHu4ectBo:

" [OHMMATh M HKCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WHAUBUAYaJIbHON
paboThI pU PEIIEHNH Y4eOHbIX MATEMATHUYECKUX

" 337a4; [pPUHAMATh 1€JIb COBMECTHOW  JESATENbHOCTH, IJIAHUPOBATh
OpraHu3alldl0  COBMECTHOW  paboThl,  pacmnpeiensTb  BUIAbl  paboT,
JIOTOBApUBATKLCS, OOCYKIaTh MIPOIIECC U PE3YIAbTAT pabOTh; 0000IIaTh MHEHHS
HECKOJBKHUX JIOJICH;

" Y4yacTBOBAaTh B IPYMIOBLIX (opMax paboThl (0OCyxkaeHUs, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYPMbI U JIP.); BBIIOJHATH CBOIO YaCTh padOThI U KOOPJAUHUPOBATH
CBOM JICMCTBHS C APYIMMH 4YJ€HAMU KOMAaHJIbl; OILIEHMBATh Kauy€CTBO CBOETO
BKJIaJ]a B OOLIMI NPOJYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMU
B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamuenwle Oeticmeus obecneuusarom Gopmuposanue
CMbICTIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

"  CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTCOPUTM pPEHIeHUs 3a1aud (Ui €ro
4acTh), BBIOMPATh CHOCOO pEIICHUS C Y4E€TOM HMEIONIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI
pelieHnii ¢ y4éToM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb:

" BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3ysbTaTa
pelleHUs MaTEMAaTUYEeCKOM 3a/1auu;

" MPEeABUACTb TPYIAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PEIICHUU 3aJ]ayu,
BHOCHUTh KOPPEKTHUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HalJIEHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

" OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa ACATEIbHOCTH IOCTABJICHHOW LEIU U
YCIIOBHSIM, OOBSCHATh TPHUYMHBI JOCTHXKCHHUS WM HEJOCTHKCHUS IIEIH,
HAXOJIUTh OIMIMOKY, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

3.3 IIpeameTHbIe Pe3yJabTaThI

[IpenmeTHBIE PE3yAbTaTBl OCBOEHUS IPOTPaMMBbl 10 MATEMATUKE IPEICTABICHBI
o rojamM OOy4YeHHUs B CIEAYIOLIMX pa3lieliaX MporpaMMbl B paMKax OTAEIbHBIX
KypcoB: B 5—6 kmaccax — Kkypca «Marematnka», B 7—9 knaccax — KypcOB
«Anrebpay, «['eomeTpusi», « BEpoITHOCTh U CTATUCTUKAY.

Pa3zBuTne J5OrMyeckuMx TMpENCTABICHUNM M HABBIKOB JIOTMYECKOTO MBIILICHUS
OCYIIECTBIISIETCS HA MPOTSHKEHUU BCEX JIeT 0Oy4eHUsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. lIpenmosaraeTcs, 4YTO BBIMTYCKHHUK OCHOBHOM IIKOJIBI
CMOXET CTPOUTHh BBICKA3bIBAHWA W OTPULIAHUS BBICKA3bIBAHUM, pPAaCIIO3HABATH
WCTHUHHBIE W JIO)KHBIC BBICKA3bIBAHUS, INPUBOAUTH IMPUMEPHI U KOHTPIPHUMEPHI,



OBJIAJICCT TIIOHATHAMMU: OIPCACICHUC, AKCHOMA, TCOpCMaA, AOKA3aTCJIbCTBO — H

HAYYUTCs UCIIOJIB30BAaTh UX ITPH BBIIIOJIHCHUH y‘-I€6HBIX u BHGy‘I€6HBIX 3ajgad.

TemaTu4eckoe MIIAHUPOBAHUE

S KIace
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
KOHTPOJIbHBIC|| IPAKTHYECCKHEC
n/m  |[mporpamMmbl BCero p p o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pasznen 1. HarypanbHble yncia. JleiicTBUs ¢ HATYPAJIbHBIMH YHCJIAMHA
1.1. JlecsaTnunas crucTeMa CUMCIICHUS. 1 0 0
1.2. Psn HaTypaJbHBIX YHCell. 1 0 0
1.3. Hatypanbhblit pan. 1 0 0
1.4. Yucno 0f 1 0 0
1.5. Hatypanbhple umcnma Ha — KOOpAMHATHOU 2 0 0
MIPSIMOH.
1.6. CpaBHeHHUE, OKPYIJICHHE HATYpPaJIbHBIX YHCEIL. 3 0 1
1.7. ApudmeTrndeckre IEHCTBHS ¢ HaTypaIbHBIMU 3 0 1
YHUCITAMH.
1.8. CBoifcTBa Hy/S NPH CIOKEHUH M YMHO)KEHHH, 1 0 1
CBOWCTBA €AMHULIBI IPH YMHOKCHHH.
1.9. [lepemecturenpHOe U coYeTaTeNbHOE CBOMCTRA|| 2 0 1
CIIOKEHUS U YMHOXKEHUS, PACIPE/IeNIUTEIbHOe
CBOWCTBO YMHO)KEHHSL.
1.10. ||denurenu M KpaTHbIE YHCIA, pPa3IOKECHUE 3 0 0
YyCIa HA MHOXKHTEJIH.
1.11. ||[denenue c OCTaTKOM. 2 0 1
1.12. ||IIpocTbie u cocTaBHBIE YUCTA. 3 0 1
1.13. ||[lIpusHaku nenmumoctu Ha 2, 5, 10, 3, 9. 7 0 1
|1_14_ ||CTeneHb C HaTypaJIbHbIM I10Ka3aTEJIEM. I ” “ ”
1.15. ||YucnoBble BBIpa)KeHUS; HOPAIOK ICHCTBHM.
1.16. |/Pemenue TEKCTOBBIX 3a7a4 5 1 1
Ha BCe apU(YMETHYECKHE JIeHCTBUS, Ha
JIBU)KEHUE U TTOKYITKU
| HUroro o pasneny: 43 || 2 “ 10 “
‘ Pa3nen 2. Harasignasi reomerpusi. JIMHMH HA IUI0CKOCTH
|2_1_ ||T0q1<a, psMasi, OTPE30K, JIyd. “ 1 ” 0 “ 0 ||
2.2. JlomaHast. 1 0
2.3. M3mepenue  UIMHBI OTpE3Ka,  METPUUYECKHE 1 0 0
CIIMHUIIBI U3MEPEHHSI JUTHHBIL.




24 [orwvmoer [T o ] ]
2.5. [IpakTrdeckas pabora «lloctpoenne y3zopa u3 0
OKPY>KHOCTEM».
2.6. Vron. 2 0 1
|2_7_ ||Hp51M0171, OCTPBIii, TYIIO! U pa3BEPHYTHII YIJIBL. || 2 ” 0 || ||
2.8. M3mepenune YIJIOB. 1 0
2.9. IIpakTnueckas pabota «[Tocrpoenue 2 1 1
yrioB»lIpakTideckast pabora «[locTpoenue
YIIIOB»
|I/IToro 10 pa3zeny: || 12 || 1 || 6 ||
Pa3nen 3. O0bIKHOBeHHBIE APOOH
3.1. JpoOb. 2
0 0
|3.2. ||HpaBI/IJ'II>HI>Ie W HETIPaBWIIBHBIC JIPOOH. ” 2 ” 0 ” 1 || |
|3.3. ||OCHOBHoe CBOICTBO JIPOOH. ” 3 ” 0 ” 0 || |
3.4. CpaBHeHMe apoGeit.|| 4
1 1
3.5. CrnoxkeHHe ¥ BBIYMTAHHE OOBIKHOBEHHBIX|| 7
IpOGEH. 0 1
3.6. CMelaHHas npobe.|| 3
0 1
3.7. VYMHOXKEHHE ¥ JeJICHHE  OOBIKHOBEHHBIX|| 7
npobeit; B3auMHO-00paTHBIE IPOOH. 0 1
3.8. Pemenne TeKCTOBBIX 3agay, CO JeprKaLIMX| 6
ApooH. 0
|3.9. ||OCHOBHI>I€ 3a J1auu Ha APOOH. ” 10 ” 0 ” ||
3.10. |{IIpumenenue OyKB IS 3a1ucu 4
MaTeMaTHYECKUX BBIPAKEHUH U TPEUI0KEHNH 1 1
Hroro mo pazgeny 48 2 8
Pasznea 4. Harnsgnas reomerpusi. MHOToyroJibHUKH

|4. 1. | IMHOFOyFOHbHI/IKI/I. | | 1 ” 0 | | 0 I | |
|4_2_ “T{ermpéxyronbﬂux, NPSIMOYTOJIBHUK, KBAJIPaT. ” 1 ” 0 ” 0 ” |
4.3, [pakTuyeckast pabora «ToctpoeHne 1 0 0

NPSIMOYTOJIBHHKA C 3aJIaHHBIMM CTOPOHAMM Ha

HEJTMHOBAHHON Oymarey.
4.4, TpeyroibHuK. 2 0 0
4.5, [Inomaap u mnepuMeTp NPSIMOYroJbHUKA U 3 0 1

MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX u3

NPSMOYTrOJIBHUKOB,  CIMHUIBI  W3MEpPEHHs

TUIOIIATH.
|4_6_ ||HepHMeTp MHOTO YTOJIbHHKA. ” 2 ” 0 ” 0 ” |
‘I/IToro II0 pa3jely: || 10 || 0 || ‘
‘ Paznen 5. /lecsaTuunbie 7podon ‘
|5.1. ||£[ec;1THqHaﬂ 3anuck Jpooeii. ” 1 ” 0 ” 0 ” |
5.2. ||CpaBHeHHe JIECATUIHBIX IPOOEH. ” 4 ” 0 ” 1 || |
|5_3, ||Z[el‘/'ICTBI/Iﬂ C IECATUYHBIMU JIPOOSMH. || 15 ” 1 || 1 || |
|_5_4, ||OprFJI€HI/IC JIECATHYHBIX IPOOCH. ” 4 ” 0 ” 1 || |
5.5. Pemienne TEKCTOBBIX 3ajay, COAEpIKALUX 8 1 1

IpOOH.




3.6. (/CEOEEES 33 T39H H3 JpOGH. 6 | 0 1
Hroro mo pazmemy: 38 2 5
Pazgen 6. Harnageas reoMeTpEA. Tena B §Eryps E OpoCTPAHECTEE
f.1.  |[[Meorerpamsmms:. 1 0 0
6.2 Hiofpamemte MEITOTPIHEHEIE. 1 0 0
||5.3. MoZenn mpoCTPAECTEEHEEED: TEL. 1 0 il
|||5_.1, TTpEM oy T OTLEEIR O3pATISTSMATED, KD 1 ] Q
|||5_i, PazeépTad Ky0a B DSPLTTETSMHIET. 1 0 Ql
||6_6__ IpasTe=ecsat pabora «PazeépTEa Eydan 2 0 1
6.7. OEnds myvha, TP EMOYTOIREOTD 2 1 1
NApATTETAIHIATE
Hrore oo pazzemy: g 1
Pazmex 7. DorTopense n o6 ofmemmea
T.1. I[oETOpeHE: OCHOBHED [IOHSTHHE H METOIOB 10 1 1
Eypa 5 muacca, ofo0ImesHe IEAERH
Hroroe mo paziery:
Odmee Koa-Bo 9acoB 170 0 13
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