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IosicHUTENLHAA 3aNNCKA

[Iporpamma o marematuke it o0yyaromuxcst 5—9 kiaccoB pazpaboTaHa

HAa OCHOBE aJanNTUPOBAaHHOW OCHOBHOW 00IIe00pa30BaTEIbLHON MPOrpaMMbl
MOY «COII Nel19», ®I'OC OOO. B nporpamme 1o MaTreMaTUKE YYTEHBI UJEU U
noJiokeHus: KoHuenuuu pa3BuTHs MaTeMaTU4eckoro oopasoanusi B Poccuiickoi
Oenepanuu. [Ipeqmerom MateMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPBI
HAIIer0 MHUpPa —IPOCTPAHCTBEHHBbIE (POPMBbI U KOJUYECTBEHHBIE OTHOIIEHHUS (OT
IPOCTEMIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 1O JOCTATOYHO
CIOKHBIX, HEOOXOJMUMBIX [l Pa3BUTHS HAYYHBIX M TMPUKIAJHBIX HUJIEH).
MaremaTuyeckue 3HaHUSA 00€CHEeUNBAIOT MOHUMAHUE MPUHIIMIIOB YCTPONCTBA U
WCNOJIb30BaHUSI COBPEMEHHOW TEXHHUKH, BOCIPHUITAEC W  HHTEPIPETALUIO
COIMATBbHON, SKOHOMUYECKON, TIOJUTHICCKON HH(POPMAIIUH, TAFOT BO3MOXXHOCTh
BBIMIOJHATh PAcy€Thl M COCTABIATH AJITOPUTMBI, HAXOAUTh U TMPUMEHSTH
dbopMyIbl, BIaAETh MPAKTHUYCCKUMHU MPUEMAMU T€OMETPUUECKUX H3MEPEHUN U
MOCTPOEHUM, YUTaTh UHGOPMAIIHIO, PEJCTABICHHYIO B BUJIE TAOJIHII, AUArpaMMm
U TpadUKOB, KUTh B YCJIOBHIX HEOMPEACIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUH.

[IpuopureTHbIMU LENSIMU OOYyYEHHSI MaTeMaTHKE B 5—9 Kilaccax SIBISIIOTCA:

(opMupoBaHHE  IEHTPAJbHBIX MaTEMaTHUYECKUX TMOHATUH  (YHCIIO,
BEJIMYMHA, reoOMeTpUYECKast ¢urypa, nepeMeHHas, BEPOSITHOCTb,
($yHK1IHSA),00€CTIeUNBAOITNX IIPEEMCTBEHHOCTD 17§ IIEPCIIEKTUBHOCTD
MaTeMaTUYECKOT0 00pa30BaHUs 00yUarOIINUXCS;

MO/IBEICHUE 00YyYaroUMXCsl Ha JIOCTYIHOM JJII HUX YPOBHE K OCO3HAHHUIO
B3aUMOCBSI3M MAaTEMATUKH U OKPYXKAIOIEr0 MUPA, IOHUMAaHUE MAaTEMaTHKU Kak
yacTH 0OIIEeH KyJIbTyphl YEIOBEYECTBA;

pPa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEW 00ydaroniuxcs,
[MO3HABATEJIbHOM aKTUBHOCTHU, HCCIEAOBATENbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIJIEHUS, UHTEPECA K U3YYEHUIO0 MaTEMAaTUKH;

(dopmupoBaHre (PYHKIIMOHAILHON MaTEMaTUYECKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMAaTHYECKHE  acCleKThl B peajbHBIX  KU3HEHHBIX
CUTyallUsIX WU TMpPU M3YYEHUM JPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (POPMYIMPOBATh UX Ha SI3bIKE MAaTEMAaTUKU
U CO3[1aBaTb MaTEMaTUYECKUE  MOJEIH,  I[PUMEHATH OCBOCHHBII
MaTEMaTUYECKUA  amnmapar Ui pelleHus] IPaKTUKO-OPUEHTUPOBAHHBIX 3aad,
MHTEPIPETUPOBATH U OLICHUBATh NOJyYEHHBIE PE3YJIBTATHI.

OCHOBHBIE TUHUH COAEPKAHUSA IPOTPaMMBI IO MaTeEMaTUKe B 5—9 kiaccax:
«Yucna wu  BbIUUCHEHHS», «Anredpa» («AnreOpanyeckue BBIPAKCHUSY,
«YpaBHEHHSI U HEPABEHCTBAY), «DPyHKunmn», «l'eomerpusi» («I'eomeTprueckue
burypsl U uX CcBOMcTBay, «VI3MepeHHEe TeOMETPUYECKHX BEITUYUHY),
«BepodtHOoCTh M cTaTUCTUKa». JlaHHBIE JMHUM PA3BUBAIOTCSA IapajlIEIbHO,
KaXK7asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJHA
OT IPyTOM, a B TECHOM KOHTAKTE U B3aUMOJCHUCTBHH.

Copepxanue MporpaMMbl 0 MaTeMaTHKE, paclpeeIEHHOE 110 roiaM 00y4eHus,
CTPYKTYPUPOBAaHO  TakuM  00pa3oM, 4YTOObBI KO  BCEM  OCHOBHBIM,
NPUHIMIIHAIBHBIM BOIIPOCaM oOyyaroluecs oOpauaiich HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MAaTEMaTUYECKHMMM IOHATUSMHM W HaBbIKAMU OCYLIECTBIISIIOCH



MOCJIEIOBATEIbHO W TOCTyHaTelnbHO, C  COONIIOACHHEM  TMPUHIIWIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAaHWS BKIOYAINCh B OOy CHCTEMY
MaTEMaTUYECKUX TMPEACTaBICHUN O0OyJarouuxcs, paciupsis U yriayomss eé€,
o0pa3zyst MpOYHbIE MHO>KECTBEHHbBIE CBA3H.

B coorBerctBun ¢ ®I'OC OOO wmaremaTtuka SBISIETCS 00s3aTeIbHBIM
y4eOHBIM MPEIMETOM Ha YpPOBHE OCHOBHOIO oOImiero ooOpaszoBanus. B 5-9
KJlaccax MaTeMaTHKa TPaJUIMOHHO M3Y4YaeTCs B paMKax CICAYIOMIMX y4eOHBIX
KYypPCOB: B 5-6 kmaccax —kypca «Martematuka», B 7-9 kiaccax —Kypca
«Anrebpa» (BKJIIOYas DSJIEMEHThl CTATUCTUKU U TEOPUU BEPOSITHOCTEH) U
«l"'eomerpus». IIporpaMMoli nmO MaTeMaTMKe BBOIUTCS CaMOCTOSTEIbHBIN
y4eOHBIN Kypc «BepOsSTHOCTh U CTAaTHCTHKA.

OO6miee YmMCIO YacoB IS M3YYCHHS MaTEMaTUKH Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanust 952 vaca: B 5 knacce —170 gacoB (5 yacoB B HeJEN0), B 6
kinacce —170 4gacoB (5 4dacoB B Heaeno), B 7 kiacce —204 yaca (6 yacoB B
Henento), B 8 kimacce —204 gaca (6 JacoB B Heaeno), B 9 kimacce —204 gaca (6
4acoB B HEJICIIIO)



Conep:xanune yue0HOro kypca «MareMaTuka
(o rogam oOy4eHus )

S kiace

HarypaJjibHble 4ucjIa U HYJIb

Hatypanbnoe umcno. Psn natypampabix umcen. Yucno 0. M3oOpaxkenue
HaTypaJbHBIX YKCEN TOUKAMH Ha KOOPJUHATHOU (YUCITIOBOI) MPSIMOil.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanusi Kak MpuUMep
HETIO3UIIMOHHOM CUCTEMBbI CUMCIieHUs. [lecaTuuHasi cucremMa CUMCIICHHUS.

CpaBHeHHE HATypaJbHBIX YUCEN, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Cnioco6bl cpaBHeHUs. OKpyTIIeHHE HATYPaTbHbBIX YUCEN.

CrioxeHure HaTypajabHbIX YHACEIT; CBOMCTBO HYJIS MPH CIOXKEHUU. BriunTanue
KakK JeiicTBUEe, 00paTHOE CIOKEHUIO. Y MHOXKEHUE HATYpaJbHbIX YMCEN; CBOMCTBA
HyJld W €AUHUIBI TpU yMHOXKeHuU. JlemeHue kak jeiicTBue, oOpaTHOE
YMHOkEHNI0. KOMIIOHEHTBI IECTBUH, CBSI3b MEX Ay HUMU. [IpoBepka pe3ynbrara
apudmeTryeckoro naeuctBus. llepemecTuTenbHOE M COUYETATENbHOE CBOMCTBA
(3aKOHBI) CJOXKEHUSI M YMHOXEHHUsSI, paclpeieIuTeIbHOE CBOMCTBO (3aKOH)
YMHOEHHS.

Ucnonb3oBanue OykB i 000O3HAYEHUS HEWU3BECTHOIO KOMIIOHEHTA H
3aMKUCH CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

JlenuTenn W KpaTHbe 4YHCla, pa3jiokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHble ynchna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb C HaTypaJbHBIM I[IOKA3aTENEeM. 3alKuCh YHUCIAa B BHUJAE CYMMBI
Pa3psIIHBIX CIAracéMbIX.

UucnoBoe BBIpAKEHUE. BpIUMCIEHNE 3HAYEHUN YKCIOBBIX BBIPAKEHUN;
MOPSAAOK  BBIIOJIHEHUS  JeUCTBUM. Vcronp3oBaHWME T1pU  BBIYMCIIECHUSIX
NEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOXEHUS, paCPEEIUTEILHOIO CBOMCTBA YMHOXKEHUS.

JApodu

[IpencraBienne o Jpobu Kak crmoco0e 3amucu  4YacTh  BEJIMYHUHBI.
OObikHOBEHHBIE ApoOu. IlpaBunbHble W HempaBwibHbE ApoOU. CMelaHHas
Ipo0b; MpEeACTaBICHHE CMEIIAHHOW JIpoOM B BUAE HENPABWIBHOW JpoOU U
BBIJICJICHUE 1EJI0N YacTU Yuciia U3 HEeMpaBWIbHOU apoou. M3o00pakeHue apodeit
TOYKaMH Ha 4YuCIoBOM mpsiMod. OcHOBHOE cBoicTBO apodu. CoxpalieHue
npobeii. [IpuBenaenue qpodu K HOBOMY 3HaMeHaTe 0. CpaBHEHHE IPOOCH.

CrnoxeHre ¥ BhIUMTaHUE Jpo0e. YMHOXKEHHE U JIeTIeHue Apo0eii; B3auMHO-
obpartHple apodu. HaxoxaeHne 4acT 1eI0To 1 IEJI0TO0 110 €ro YacTH.

Hecstuynas 3amuch apobOeit. [IpencraBinenue aAecATUYHOW ApOOM B BHUJC
OObIKHOBEHHOW. M300pa’keHne IeCATUYHBIX ApoOeil TOYKaMH Ha YHCIOBOU
npsimoii. CpaBHEHUE AECATUIHBIX IPOOCH.

Apudmernueckne AEHCTBUA C JECATUYHBIMH ApoOsimu. OKpyriieHHe
JECATUYHBIX APOOEH.

Pemenune TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3ajad  apudmerhueckuM crocodbom. Perienue
JOTUYECKUX 3a/ad. Pelienue 3amay mepeOOpoM BCEX BO3MOXKHBIX BapHaHTOB.
Hcnonb3oBaHue npu perieHny 3aa4 TabIuIl U CXEM.



Pemenne 3amau, coaep:Kamuyx 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBIL:
CKOPOCTb, BpEMs, pPACCTOSIHHE; LI€HA, KOJMYECTBO, CTOUMOCTb. EIWHHUIIBI
U3MEpPEHHUs: Macchl, 00bEMA, ILIEHbI; PACCTOSHUS, BpEMEHHU, CKOpocTu. CBs3b
MEXIy €INHULAMHA U3MEPEHHUS KaKI0M BETUYUHBI.

Peienre ocCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacTaBienuie NaHHBIX B BUIE€ TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIy4, yTOJ, JIOMaHas, MHOTOYTOJIbHUK, OKPY>XKHOCTb, KpYI. YTOI.
[IpsAmMoOii, OCTpPBIi, TYIION U Pa3BEPHYTHIN YTJIBL.

JInuHa oTpe3ka, METPUUYECKUE €AUHULIBI JUIMHBL. J[JTMHa JIOMaHOH, IEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHune u noCTpOeHNEe YIJI0B C IOMOIIBIO TPAHCIIOPTUPA.

Harnsimuele npencraBieHus o0 (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
MPSIMOYTOJIBHHK, KBaJIpaT; TPEYTOJIbHUK, O PABEHCTBE (QUTYP.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatour Oymare. [loctpoenue
KOH(MUTypaluii U3 YacTed MpsIMO, OKPYKHOCTH HAa HEJIMHOBAaHHOW U KJIeTYATOU
Oymare. VMcnosnb30BaHuE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBaIpaTa.

[Inomaae TPSAMOYTOJbHHKA W MHOTOYTOJIBHHKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCIie (PUTYpP, U300pKEHHBIX HA KJIETYaTOl Oymare.
EnuHuiibl n3mepenus mioniaiam.

Harnsgueie MIPECTABIICHUS 0 IPOCTPAHCTBEHHBIX burypax:
NPSIMOYTOJIbHBIA ~ Tlapajuiesnenunes, Ky0, MHororpaHHuku. HM3oOpaxenue
MPOCTEUIIINX MHOTOTpaHHUKOB. Pa3BEépTku kyOa u mapaienenumnena. Co3naHue
MO/eJIeld MHOTOTPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, TUIACTUIIMHA U JIp.).

OO0BEM MPSAMOYTOJBHOIO Mapajienenumnena, Kyoa. EAMHUIBI U3MepeHus
00BEMa.

6 kiacc

HarypaabHblie yuciia

ApudmMernueckre IEHCTBUS C MHOTO3HAYHBIMUA HATypPaJIbHBIMH YHCIIAMH.
UucnoBble  BBIpaKEHUSA, TOPSJIOK  JEHCTBUI, HUCIIOJIB30BAHUE  CKOOOK.
Hcnonb30oBaHWe MOpH BBIYUCIEHUSAX MEPEMECTUTENBHOTO W COYETATEIbHOIO
CBOWCTB CIJIOKEHHUSI U YMHOXEHUS, PACIPEACIUTEIBHOTO CBOMCTBA YMHOKEHUS.
OkpyriieHue HaTypaJibHBIX YUCET.

JlenuTenu v KpaTHbIE YUCTIa; HAMOOJBIINKM OOIIMNA NEIUTENIh U HAaUMEHbIIIEe
ob1ee kpaTHoe. J[emMMOoCTh CyMMBI M Mpou3BeieHus. JleieHre ¢ 0CTaTKOM.

JApodu

OOGbIKHOBEHHAs1 JApO0b, OCHOBHOE CBOMCTBO APOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsgounBaHue apooOei. PemieHue 3amay Ha HAXOXKJICHUE YacCTH
OT LIEJIOTO W IIeJIOr0 MO ero 4dactu. JIpoOHoe 4YMCclio Kak pe3yjbTar ACICHUS.
[IpencraBienne pAecATUYHONW JpoOU B BHUJAE OOBIKHOBEHHOW JpoOu W
BO3MOXHOCTh TPEJCTAaBICHUS OOBIKHOBEHHOW JpoOM B BHUJIE JCCATUYHOM.
Hecstuuabie 1podu U MeTpuYecKas cucteMa Mep. ApupMeTHIecKrue NeUCTBUS U
YHUCJIOBBIE BBIPAKEHUS ¢ OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSMH.

OtHomienne. Jlemenue B JaHHOM OTHOIIEHWW. MacmTab, TPOMOPIHS.
[IprmeHnenue nponopurii Opyu peIeHUH 3a1a4.



Ilonartue mponeHTa. Berunciienre nponeHTa OT BEJIMYWHBI U BEJIMYUHBI 10
e€ mpoueHTy. BripaxkeHne NpoIeHTOB NeCATUYHBIMU Ipo0simu. Pernenue 3amgau
Ha MPOLIEHTHI. BrIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

HonoxurTenbHbIE U OTPULATEIbHBIE YHCIA

[TonoxurensHple U OTpULATENBHBIE uncia. Llenble uncna. Moayns uducina,
reoMeTpuyecKkas HWHTEeprnperauus Monayis uyucia. M3o0paxkeHue uwucen Ha
KOOPJIMHATHOM MPSIMON. UHUCIOBBIE TPOMEKYTKH.

CpaBHenue uyucen. ApudMerhyeckue ICHCTBUSA C TMOJOXKUTEIbHBIMU U
OTpULIATEBHBIMU YUCIAMU.

[IpssmoyrosibHas cucTeMa KOOPAWHAT Ha INIOCKOCTH. KoopauHaTel TOUKH Ha
IUIOCKOCTH, abciucca u  opauHara. lloctpoenme Touek W Quryp Ha
KOOPJIMHATHOM TIOCKOCTH.

bykBeHHBbIE BbIpaKeHUS

[Ipumenenne OykB JAnsi 3allMCH  MAaTEeMAaTHMYECKUX  BBIPAXKECHUU U
npenioxeHuii. CoiicTBa apudmernueckux AeicTBuid. BykBeHHBIC BRIpaKEHUS U
YUCJIOBBIE IIOJCTAHOBKU. DYKBEHHBIE PAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOI'O
komnoHeHTa. dopmynsl; GopMmynbl nepuMeTpa M IUIOMIAAU NPSIMOYTOJIbHUKA,
KBaJipaTa, 00bEMa mapauienenumnea u Kyoa.

Pelenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amay apupMeTHUYEeCKUM crocoboM. PemieHue
JOTHYecKuX 3ajad. Pemenue 3a1a4 nepebopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemienne 3amad, coaepKamMxX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYWHBIL:
CKOpPOCTB, BpeMs, pacCTOSHUE; LICHA, KOJINYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIBHOCTh, BpeMs, 00bEM paloThl. EJAMHMIBI HW3MEpEHHs: MAaccChl,
CTOMMOCTH; pAacCTOSAHHUS, BpPEMEHH, CKOpOCTH. CBA3bp MEXAYy €IUHULAMU
M3MEPEHNA KaXIO0U BETUYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOLIEHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTAMH; PEILIEHNE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

OneHka 1 IpUKHJIKa, OKPYTIIEHUE PE3YJIbTATA.

CocraBieHre OyKBEHHbBIX BbIPAKEHUH MO YCIOBUIO 3aa4U.

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabmui W auarpamm. CronOuarbie
JyarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHe KPYroBbIX AUarpaMm.

Harasimnas reomerpust

Harnsiguele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, IMpsiMas,
OTPE30K, JIy4, YO, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHoe pacnonokeHue ABYyX NPSAMBIX Ha IUIOCKOCTH, IapajulesIbHbIC
npsIMbIE, MEPIICHINUKYJIApHBIE MpsMble. M3MepeHue paccTOsSHUN: MEXIy ABYyMS
TOYKaMH, OT TOUYKHU O NPSIMOM; JJIMHA MapIIpyTa Ha KBaApaTHOM CETKE.

N3MepeHne u MOCTpOEHUE YIJIOB € IMOMOLIBIO TpaHCHopThpa. Buasl
TPEYIrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
PaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOJbHUK, MIPUMEPHI
YETBIPEXYTOJBHUKOB. [IpAMOYronpHMK, KBaApar: WCIOJB30BAHWE CBOMCTB
CTOpOH, YIJIOB, nuaroHayied. W3o0OpakeHne reoMeTpuieckux ¢Guryp Ha
HEJIMHOBaHHOM Oymare ¢ HCHOJIb30BaHUEM IUPKYJS, JIMHEWKH, YTOJIbHUKA,
Tpancnoptupa. [locTpoenus Ha kieTyaToit Oymare.

[lepumerp ™HoroyronbHuka. IloHaTne momanu QUIypHl; €IUHUIIBI
u3Mepenus miomaau. [pubnmxénnoe namMepenue mionanau Guryp, B ToM 4uciie



Ha KBaapaTHoW cerke. [lpubnmxEHHOE W3MepeHue [UIMHBI OKpPYKHOCTH,
IJIOIIAIH KPYTa.

CummeTpus: HeHTpallbHas, OceBas U 3epKaibHas cuMMeTpuu. IlocTtpoenue
CUMMETPUYHBIX QUTYP.

Harnsansie IpeICTaBIICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajienenunen, KyO, NmpusMma, Nupamuja, KOHYC, IWJIMHIp, map u cdepa.
N3o0paxenue MPOCTPAHCTBEHHBIX duryp. [Tpumepsi Pa3BEPTOK

MHOTOTPaHHUKOB, HWIMHApPAa U KoHyca. Co3maHue Mojelield MpOoCTPaHCTBEHHBIX
buryp (13 6ymaru, mpoBOJIOKH, TIJIACTUINHA U JIP.).

[Tonsitne 06béMa; enuHUIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenumnena, Kyoa.

Coaep:xanue yueOHOro Kypca «AJredopa»
(o rogam oOy4eHus )

7 kJacc

Yucaa 1 BBIYUCTCHUSA

PaunonanpHbie yncna

JpoOu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEXO0] OT OAHOWU (HOPMBI 3aMKCH
npobert k gpyroil. IloHsATHE palMOHAIBHOTO 4YKCIA, 3alUCh, CpPAaBHEHHE,
yIOPSJOUYUBAHUE PAIMOHAIBHBIX YHUCel. ApupMETHYeCKue JEeUCTBUS C
palMOHAILHBIMU YucIaMu. Pellienne 3aa4 U3 peaibHOW MPaKTUKU HA 4acTH, Ha
TpoOu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM: OIpeAesieHre, Ipeodpa3oBaHue
BBIPAYKCHHI HA OCHOBE ONPEICIICHHUS.

[IponieHThI, 3aUCh MPOLIEHTOB B BHUJIE APOOU U ApOOU B BHUJE MPOIEHTOB.
Tpu OCHOBHBIE 33J]a4u Ha MPOIIECHTHI, PEIICHUE 3a7a4 U3 PeaTbHON MPAKTUKHU.

[IpuMmeHeHne TPUZHAKOB JIETMMOCTH, Pa3ioKEHUE Ha MHOXHUTEIU
HATypaJIbHBIX YUCET.

Peanbubie  3aBUCMMOCTH, B TOM 4HCle TIpsMas U oOparHas
IPONOPLUHUOHATIEHOCTH.

AJire0panvecKue BbIPaKEeHUs

IlepemeHHbIE, 4YMCIOBOE  3HAYEHUE  BBIPAXKEHUS C  [EPEMEHHOMU.
[IpencraBienrue 3aBUCHUMOCTH MEXKAYy BEIMYMHAMHA B BUje  (GOPMYIIBL.
Breruncnenus no gopmysnam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIpAKEHUH, TOXKIECTBEHHO  pPaBHBIC
BBIDOKEHMS, TMpaBwia MpeoOpa3oBaHUsi CyMM U TPOU3BEICHUM, IpaBuia
PACKPBITHSI CKOOOK U MPUBEICHUSI MOJOOHBIX CllaracMbIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM OKA3aTEJIEM.

OnnowieHsl 1 MHOTOWIeHBI. CTeneHs MHOrowieHa. Ciio)KeHue, BEIYUTaHue,
YMHOXEHHE MHOTO4UJeHOB. DOpMyJbl COKpAIIEHHOTO YMHOXEHHS: KBaapar
CyMMBI W KBaJpaT pazHocTH. DopMmysna pa3HOCTH KBaApaToB. PaznoxeHue
MHOTOYJICHOB Ha MHOKHUTEJIH.

YpaBHeHus

VYpaBHeHue, KOpeHb YypaBHEHHS, TMpaBWiIa MPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUH.



JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOpPHEH JIMHEHMHOTO
YpaBHEHUS, pELIECHUE JIMHEWHbIX YypaBHeHUU. CoCTaBiI€HHE YpaBHEHUW IO
YCIJIOBHIO 3a7a4i. PelieHne TeKCTOBBIX 3aa4 C IOMOIIBI0 YPABHEHHM.

JIuHeliHOEe ypaBHEHUE ¢ JBYMs NIEPEMEHHBIMU U ero rpaduk. Cucrema AByxX
JMHEHHBIX YpPaBHEHUH C JByMs NEpEMEHHBIMU. PellleHHne cucteM ypaBHEHMM
crocoboM NOACTaHOBKH. [Ipumepbl pemieHus TEKCTOBBIX 33Jad C IOMOIIBIO
CUCTEM ypPaBHECHMIA.

Koopaunarel u rpaduxn. @yHKIUU

Koopannara toukm Ha mpsMoil. YwucioBble NpPOMEXYTKH. PaccrosHue
MEK1y ABYMSI TOYKAMH KOOPIAUHATHOU HPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opAnHAaTa
TOYKM Ha KOOpPAMHATHOW mIockocTu. [lpumepsl rpadukoB, 3aJaHHBIX
dopmymnamu. Utenue rpadukoB peaqbHBIX 3aBUCHUMOCTEH.

[lonsitue ¢ynkumu. I'padux Pynkumu. CsoiictBa (ynkuumit. Jluneiinas
¢yskuums, e€ rpaduk. ['paduyeckoe pelieHHE TUHEHHBIX YPaBHEHUN U CHCTEM
JINHEVHBIX YPaBHEHUM.

8 kiace

Yucaa 1 BBIYUCTCHUSA

KBagpatueiit kopeHb u3 uwucia. llonstue 00 uppalnvoOHAIBLHOM YHCIE.
JlecaTuuHble PUOITMKEHUS MppalrOHaIbHbIX YHUCEeN. CaoiicTBa
apu(pMETUYECKUX KBAJPATHBIX KOPHEH M WX NPHUMEHEHHE K MpPeoOpa30oBaHUIO
YHUCJIOBBIX BBIPAXKCHUW U BEIYMCIICHUAM. [[€ICTBUTENBHBIC YHCIIA.

CrerneHsb ¢ 1eNbIM MoKa3zaTesieM U €€ cpoicTtBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHpiii  TpEXuieH; pasiloKEHUE KBAApPaTHOTO TPEXUYIEHAa Ha
MHOHUTEIIH.

Anredpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpandyeckoi JIpoOwu.
CnoxxeHue, BBIUMTAHUE, YMHOXXEHME, JIE€JIEHUE alreOpandyeckux JIpoOeit.
PanronanbHbie BRIpaXXEHUS U UX MPEOOpa30BaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHeHU, CBOIAIIMXCS K IMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

I'paduueckas uHTEpOpeTaIUs YPAaBHEHUM C ABYMSI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NTEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKUNHA

[loustue ¢ynkuuu. OO6nacTp oOmNpeAeNeHUs M MHOXKECTBO 3HAUYCHUH
¢bynakiuu. CiocoOb! 3a1anus QyHKITUH.

I'padux ¢ynxmuu. Urenne cBoiicTB ¢GyHKIMKU 1o €€ rpaduky. [Ipumeps
rpadukoB GyHKITUH, OTPAKAIOIIUX PEATLHBIEC MTPOIIECCHI.

@DYHKIMY, OINUCHIBAIOIINE TIPSAMYI0O W OOpaTHYI MPONOPIHUOHATBHBIC
3aBHCHMOCTH, HX rpapukn. Oymxmmm Yy = x4, y = x3, y = VX, y = |x].
['paduueckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHIA.



9 k1ace

Yuciaa 1 BIYUCTCHUA

JleCTBUTEIbHBIC YU CITIA

PannonanpHbie yncia, UppalMoHaIbHbIC YMCIIA, KOHEYHbIE U 0ECKOHEUYHBIE
JecATUYHbIE ApoOH. MHOXECTBO JEUCTBUTENBHBIX YHUCEN;, JICHCTBUTEIbHBIC
yycia Kak OECKOHEUYHbIEe JecATUYHbIe JApoOu. B3auMHO ojHO3HAYHOE
COOTBETCTBUE MEXKIY MHOKECTBOM JICHCTBUTENIBHBIX YHCEI W KOOPAWHATHOU
MIPSIMOMU.

CpaBHeHHE [JEWCTBUTENBHBIX YHUCEN, apuPMEeTHUecKue JCHCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

N3mepeHus, npubIMKEHUS, OLEHKH

Pasmepbl OOBEKTOB OKpYXKAIOIIETO MHpPA, IUTEIBHOCTH IPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnxE€HHOE 3HaYEHUE BEIMYMHBL, TOYHOCTh MPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oneHka pe3ynbTaTOB BIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

YpaBHEHHUs C OAHOU NNEPEMEHHOU

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHM, CBOASIINXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelieHns] ypaBHEHUM TPETbEU U YETBEPTOU
CTEIECHEN Pa3JI0)KEHUEM Ha MHOKUTEH.

Pemenne qpoOHO-panmoHaAIBHBIX YPaBHEHUN.

Pelenne TekCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

CucremMsl ypaBHEHUU

VYpaBHeHuEe ¢ AByMs NEpEMEHHBIMU M ero rpaduk. PemeHue cucrem OByX
JUHEWHBIX YpPaBHEHUM C JByMs IIEPEMEHHbBIMH. PelleHne cucrem IByX
YpPaBHEHMH, OJHO U3 KOTOPBIX JIMHEMHOE, a Jpyroe — BTOPOW CTEIEHH.
['paduueckas uaTEpHIIpETAlIMS CUCTEMBl YPABHEHHM C IBYMS TTIEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

HepaBeHncrtBa

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW ImepemeHHoW. KBaapaTHble HepaBeHCTBaA.
I'paduueckas uHTEpHpeTalMsi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOYyHKIUU

KBagpatnunas Qynkius, e€ rpadux u cBoictsa. [lapabona, KOOpaAuHATHI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPUH MapadoJIbI.

Ipadukn dynxumit: y = kx,y = kx + b,y = kix,y = %,y =V, y = |x]
U UX CBOMCTBA.

YucaoBble M0CJIe10BATEILHOCTH

Omnpenenenue u CIIOCOOBI 3a1aHU S YHUCIOBBIX
MMOCJIEI0BATEIbHOCTEN

[loHsATME YMCIIOBOM IMOCJEN0BATEIBHOCTH. 3aJaHHME IOCJIEI0BATEIbHOCTH
peKyppeHTHO# dhopmyioit u popmyoit N-ro yieHa.

ApudmeTndeckas ¥ reoMeTpUUYecKas NIporpeccuu



Apudmernueckass U reomeTpuueckas mporpeccuu. @opmynbl N-ro 4ieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMbI TIEPBBIX N YJICHOB.

N3obOpaxkeHne uneHOB apu(DMETHUYECKOW W TEOMETPUYECKON MPOrpeccHid
TOYKaMH Ha KOOPJAWHATHOM IJIOCKOCTU. JIMHENHBIN U 3KCIIOHCHIUAIBHBIN POCT.
CI10XHBbIE TPOLICHTBHI.

Conep:xanue yueoHoro kypca «I'eomerpus»

7 KJ1acc

HavanpHuble momATHs reomerpuu. Touka, mpsMas, OTPE30K, Jyd. YTOIL
Bunael yrinos. BepTukanbHble M cMexHbIE YIuibl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUH.
IIprMepbl CHMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE IOCTPOCHHUSI C IIOMOIIBIO HUPKYJIS U TUHEHKH.

Tpeyronbauk.  Bbicota, MenmaHa, OHCCeKTpuca, HMX  CBOWCTBA.
PaBHOOepeHHBIW W PaBHOCTOPOHHUN  TPEYTrOJbHUKH. Hepasenctso
TPEYroJbHUKA.

CBoiicTBa W TPU3HAKK PAaBHOOEIPEHHOrO TpeyroibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMbix. Cymma  yrios
TPEYTOJIbHUKA. BHEIIHUE YTIJIbl TPEYTOJIBHUKA.

[IpsmMoyrosbHBIM  TPEYroabHUK. (CBOMCTBO MEIMAHBl MPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, TMPOBEIAEHHOW K  TunoreHyse. [lpu3Hakm  paBeHCTBa
MPAMOYTOJIBHBIX TPEYTOJbHUKOB. [ [pAMOYTOIbHBIN TPEYTOJbHUK ¢ yriioM B 30(1.

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa 0 OoJiblieM yriie U OONbIIe CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpruueckoe wmecTto TOuek. buccexkrpuca yria U CepeAUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJla M JIHaMeTp, HUX CBOHcTBa. B3ammHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas U cekylas K OKPY>KHOCTH.
OkpyXHOCTh, BHMCaHHas B Yyroj. BmnucaHHas © onucaHHas OKpY>KHOCTH
TPEYrOJbHUKA.

8 kiace

UYetpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cllydau THapajijiesiorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKUA U
cBoiictBa. Tpamemnusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M MPU3HAKH.
[IpssmoyroJibHas Tpaneuus.

LlenTpanbHas cuMMeTpus.

Teopema @anieca u TeopeMa O NPONOPLUUOHANBHBIX OTpe3kax. CpenHue
JIMHUY TPEYTrOJbHUKA U TPANlELUN.

[TogoGue TpeyroapHukoB, Kodhduiment momodus. [lpusznaku momoous
TpeyroiabHUKOB. [IpuMeHenne mogooust Mpu perieHny MPaKTHIEeCKUX 3ajad.

CpoiicTBa miomaaei reomeTpudeckux ¢uryp. PopMynbl IS TUIONIAIA
TpeyrojbHHKa, MapaiienorpaMma, pomba u Tpareunu. OTHOUIEHUE IUIOIIAIeH
no1I00HBIX GUTyYp.



Brrancienne miuomaneu TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopembl I[ludaropa npu permeHun
NPAaKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOro yrjia MPSIMOYTOJBHOIO TPEYTrOJIbHUKA.
Tpuronomerpuueckue pynkimm yrimos B 3007, 45071 u 607,

BrniucanHble M LEHTpalbHBIE YIJIbL, YTOJd MEXAY KacaTEIbHOM M XOPAOM.
Yrael  Mexay XopJaMHM M CeKyIIMMHU. BrmcaHHble W ONMCaHHbBIC
YEThIPEXYTOJbHUKN. B3auMHOE pacronokeHue IByX OKpyxkHocTeil. Kacanue
OKpy:kHOCTeH. OOIIMe KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.

9 kJacc

Cunyc, kocuHyc, TaHrenc yriaoB oT O gmo 180. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIBI IPUBEAECHUSA.

Pemienne tpeyrosbHuKoOB. Teopema KOCMHYCOB M TEOpEMA CHHYCOB.
Peumienne mnpakTUYeCKHX 3a4a4 C MCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nonodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O INpPOU3BENECHUHU OTPE3KOB XOpZL, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, imMHa (MOAydb)  BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBHI,
IPOTUBOIIOJIOKHO  HANPAaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEPALMU HAJ BEKTOpaMH. PasiioxkeHne BEKTOpa Mo IBYM
HEKOJUIMHEApHBIM BeKkTOopaM. KoopanHatel BekTopa. CKaIApHOE NMPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHNE JUJISI HAXO0KICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IUIOCKOCTH. Y PaBHEHMS MPAMOU U OKPYKHOCTHU
B KOOpJAHMHATaX, IEPECEUYECHNE OKPYKHOCTEN U MPSAMBIX. METOJ KOOPJAWHAT U €TO
IIPUMEHEHUE.

[IpaBunbHBIE MHOrOyroJibHUKM. JlnmmHa OKkpyxkHOCcTH. ['pagycHas wu
paauaHHas Mepa yIJIa, BBIYMCIIEHHE JUJIMH AYr OKpyxkHocTeil. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBU>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUM (Uryp (3J€MEeHTapHbIe
npeactasienus). [TapannensHblii nepenoc. [loBopor.

Copnepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA)

7 KJacc

[IpencraBiieHre JaHHBIX B BUJI€ TaOJIUIl, AMarpaMm, rpadukoB. 3amoJIHEHUE
TaOJMll, YTEHHE U TOCTPOCHUE AuarpamMMm (CTOJIOMUKOBBIX (CTONOYATHIX) U
KpyroBeix). UreHue rpadukoB peaabHbIX MpolieccoB. M3BieueHne uHpopmaiuu
U3 IMarpaMm | TabJIuIl, UCTIOIB30BaHNE U MHTEPIIPETALIs TaHHBIX.

OnucarenpHas CTaTUCTHKA: CpelHee apupMETUYecKOoe, MeIUaHa, pa3Max,
HauOoJblllee W HaWMEHbIee 3HAYeHUs Habopa YHCIOBBIX NaHHBIX. [Ipumepsi
CIIy4allHOW U3MEHYHUBOCTH.

CrnydaliHBI SKCIIEpUMEHT (OTBIT) W Ciy4daiiHOe coObITHE. BeposTHOoCTh U
gacToTra. PoOJIb MaJOBEPOATHBIX W TIPAKTUYECKH JIOCTOBEPHBIX COOBITHIA B
MpUpPOJIe U B 001IecTBE. MOHETa 1 UrpalibHas KOCTh B TEOPHH BEPOSTHOCTEM.



I'pad, Bepmmna, pebpo. Crenenp BepummHbl. Yucno pédbep u cymmapHas
crenienb BepuuH. [IpencraBienne o ceszHoctu rpada. Lenu u muknsl. [lytu B
rpadax. O6xox rpada (isiepoB myTh). Pelienne 3a1a4 ¢ momoIibio rpados.

8 kiace

MHOXeCTBO, JJEMEHT MHOXKECTBa, IOAMHOXKECTBO. Ormepanuun Haj
MHOXKECTBaMU: OObenuHeHue, nepeceyeHue. CBoiicTBa omnepauuid  Haj
MHOKECTBAMHU:  [EPEMECTUTEIBHOE, COUETATEIbHOE,  PacCIpeneIUTENbHOE,
BKJItoueHus. lcnonb3oBaHue rpa@uuecKkoro MpeACTaBICHUS MHOXKECTB JJIs
ONKCaHUs PEATbHBIX MPOLIECCOB U SIBICHUI, IPU PEILICHNUHN 3a/1a4.

N3mepenne paccerBaHus JaHHBIX. J(Hcriepcus U CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHSA CciaydaiiHOTO ombiTa. CioydaliHbIe COOBITHS.
BepostHocT  coObITHil. OmNBITBI €  PAaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMH
coObrTusaMU. CryyaitHbii BEIOOp. CBSI3b MEXKIYy MAJIOBEPOSTHBIMU U MIPAKTHUECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa JAEpEBBEB: E€IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEHN BEpPLIMHBI, CBSA3b MEXKIY YHCIOM BEpLIMH M uucioM pédep. IIpaBuio
yMHOXeHHUs. Pelienue 3a1a4 ¢ moMoIpto rpados.

[IpotuBononoxHele coObiTusA. Juarpamma Oinepa. OObenuHeHHE U
nepecedeHne coObiTuil. HecoBmecTHble coObiTuss. Dopmyrna  CIOXKEHUs
BEPOSATHOCTEW. YCIIOBHAsE BEpOSATHOCTh. lIpaBmimo ymHoOxeHus. HeszaBucnmbie
coObITus. PelieHne 3amay Ha HaXOXAEHUE BEPOSTHOCTEM C MOMOUIBIO JIEpeBa
CIIy4alHOTO 3KCIIEpUMEHTA, IUarpaMm Dujiepa.

9 kJacc

[IpencraBienre JaHHBIX B  BHJAE TaOnMI, JuarpamMm, rpadukos,
WMHTEpIIpeTalus JaHHbIX. UTeHHe U nocTpoeHue Tabaull, AuarpaMmm, rpaukoB mo
pEAIbHBIM JTaHHBIM.

[TepectanoBku u dakropuan. CoyeTaHus U YUCIO codeTaHuil. TpeyroabHUK
[Tackans. Pemenue 3amay ¢ uCmoab30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposTHOCTh. CrydaliHbIN BBIOOp TOYKH W3 (DUTYpHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynauya. Cepusi MCHOBITAHWM A0 TEPBOrO ycrexa.
Cepust ucnbiTanuii bepuymnu. BeposTHOCTH COOBITUIA B CEpUU HUCIHBITAaHUN
bepnym.

CinyuaiiHass BEIWYMHA W pacnpenencHue BeposaTrHocTer. [Ipumepsr
MAaTE€MaTHYECKOr0 OXHJAHUA KaK TEOPETUYECKOrO0 CpPEIHEro  3HA4YECHUs
BEJIMYMHBI. MareMaTudeCcKoe OXUIAHUE U HJUCHEPCHUS CIYYAMHOW BEJIMYUHBI
«YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonstue o 3akoHe OosbIIUX YUce. MI3MepeHre BEpOsITHOCTEN C MTOMOIIIBIO
gacToT. Posih 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.



IlnannpyemMble pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 MpeaMeTa
«MaTeMaTHuKa»

JIMYHOCTHBIE Pe3yJIbTAThI

JIngyHOCTHBIE pE3yJbTaThl OCBOSHUS MPOrPAaMMbI Y4eOHOTO IIpeaMeTa
«MaremaTuka» XapaKTepu3yrTCs:

[TaTpuoTHUyecKO€ BOCIUTAHHUE:

NpOSIBJICHUEM HMHTEpeca K TMPOIULIOMY U HACTOAIIEMY POCCHUHCKOMN
MATEMATUKH, [IEHHOCTHBIM OTHOIIEHWEM K JOCTHMXKEHUSM POCCUHUCKHX
MAaTEMATUKOB M POCCUMCKONM MATEMATHYECKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX
JTOCTUKEHUN B IPYTUX HAyKaxX U MPUKIAJAHBIX chepax.

I'paxxmaHCKO€ M JYXOBHO-HPABCTBEHHOE BOCIHUTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 00S3aHHOCTEN TpakJaHWHA U peaIM3allluK €ro
mpaB, TPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SABJICHUM, MPOLEIYP TPakKIaHCKOTO 0O0IecTBa (BBIOOPHI,
OTIPOCHI M TIP.); TOTOBHOCTBIO K OOCY)KJICHHUIO TUUECKUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM TMPUMECHEHUEM JIOCTHKEHHM HAyKM, OCO3HAHHUEM BaXHOCTU
MOPAIBHO-3TUYECKUX IPUHIIUIIOB B JIETEIILHOCTH YYEHOTO.

TpynoBoe BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3aj]ad
MAaTEMATUYECKON HANpPaBICHHOCTH, OCO3HAHUEM BAXXKHOCTH MAaTEMaTHYECKOTO
0o0pa3oBaHMs Ha MPOTSKEHUU BCEW KU3HU I YCHEHIHOW MPO(PeCcCHOHAIBHON
NEATEeIbHOCTU W Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH; OCO3HAHHBIM BBHIOOPOM U
MIOCTPOCHUEM MHIAUBUIYATLHON TPACKTOPUHU 00Opa30BaHUS U KU3HEHHBIX IJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

DCTEeTUUYECKOE BOCIHUTAHHUEC:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPUSITHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajlad, PEIICHUM, PacCyXICHUN; YMCHHUIO BHUICTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTHM HAYy4YHOTO MO3HAHUA:

OpPUCHTALIMEXd B JICSATEIBHOCTH HA COBPEMEHHYK) CHCTEMY Hay4YHBIX
npeACcTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, IPUPOJIBI U
oOIiecTBa, MOHMMAaHWEM MATEMaTHYEeCKOM HayKH Kak cgepbl dYeloBEYECKOM
NEATEIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH ISl PA3BUTHUS LIMBUIN3AIUY;
OBJIQJICHUEM SI3bIKOM MATEMATHKH U MAaTE€MaTUYECKOW KYJIbTYPOM KaK CPEACTBOM
MO3HAHHUS MHPA; OBJIAJCHUEM MPOCTEUIIMMH HABBIKAMH HCCIEI0BATEIBCKOMN
JIEATSIILHOCTH.

dusnyeckoe BOoCHHUTaHUE, POpMUPOBAHUE KYJIbTYPhl 3I0POBbS U
AMOIIMOHAJBHOTO OJaronoay4us:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMaTUUECKHWE 3HAHUS B HMHTEPECAX CBOETO
3I0POBbS, BEACHUSA 3J0pOBOrO0  oOpa3a JKM3HH (3I0pOBOE  IIMTAHME,
cOQTaHCUPOBAHHBIN PEXKUM 3aHITHH © OTAbIXa, peryjspHas (undeckas
aKTUBHOCTB); C(OPMHPOBAHHOCTBHIO HaBBbIKA pedIIeKCHU, MPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e MpaBa IPYroro 4eroBeKa.

DKOJIOTUYECKOE BOCIIUTAHHUE:

OpHUEeHTaIMel Ha MPUMEHEHNE MaTeMaTUUEeCKUX 3HAaHUW JJIs pelIeHus 3a1a4
B 00JaCTH COXpPAHHOCTH OKpY’Karolleld cpesbl, TUIAaHUPOBAHUS TOCTYIKOB U



OLICHKM WX BO3MOXXHBIX INOCIJIEICTBUNA ISl OKPYXAIOLIEH Cpeabl; OCO3HAHUEM
r7100aTbHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U IMyTel UX peleHusl.

JInuHOCTHBIE pe3yabTaTHI, obecneuuBaromue alanTanuo
oOyudaromerocss K H3MEHSIOWMUMCS  YCIOBUSIM  COLHAaJIbHOU U
OPUPOAHOMN CPENBI:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSAX HEOIPENEIEHHOCTH, NOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 IPAKTHYECKYIO JACSITEIBHOCTh, B TOM
qlUClie YMEHUE YUMTbCS Yy JpYrMX JItoJed, NpuoOpeTarb B COBMECTHOM
NEATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETCHIIMM U3 OIbITA APYIHX;

HEOOXOUMOCTBIO B (OPMHpPOBAHMHM HOBBIX 3HAaHUH, B TOM YHCIIE
dopMynupOBaTh UICH, MOHATHS, TUNOTE3bl 00 OOBEKTAaX W SBICHUAX, B TOM
quclie paHee HE U3BECTHBIX, OCO3HABAaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUHN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHUPOBATH
OPUHMMAaEMble PEIICHUs U JNEUCTBUSA, (POPMYJIUPOBATH M OLEHUBATH PUCKH U
HOCIEACTBUSL, (POPMUPOBATH OIBIT.

MeTanpeaMeTHbIe pe3yJbTATHI

1) VYHuBepcaibHbiE  MO3HABATeJIbHbIe  JICHCTBUS ~ 0OECIEYMBAIOT
dbopmupoBaHrue 0a30BbIX KOTHUTHMBHBIX TMPOIECCOB OOydaronmxcsi (OCBOEHUE
METOJIOB  TO3HAHUS  OKPYXKAIOUIEro  MHpa; TNPUMEHEHUE  JIOTUYECKUX,
HCCIIEIOBATENIbCKUX ONEpaliui, yMeHUN padoTaTh ¢ HH(DOpMaLKEil).

ba3oBrIe JOornyeckue AeUCTBHUA:

"BBIABJIATh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMaTUUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUM MEXIYy TMOHIATUSAMH; (POpMYITUPOBATH
OTIpEICIICHUS MOHSTHI; yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK
KJIaccu(pukauud, OCHOBaHUS i OOOOIIEHUS M CpaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAJIN3a;

"BOCMPUHUMATh, (GOPMYJIMPOBATH U  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAIMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

" BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUMS
B (hakTax, JAaHHBIX, HAOMIOJCHUSIX W YTBEPXKIEHUSX; Mpejaratb KPpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U TPOTUBOPEUNN;

" IeNiaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKU, JCAYKTUBHBIX U
MHIYKTHBHBIX YMO3aKIJIFOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUN;

"pa30uparh JA0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN (MPSAMBIE U OT
MPOTUBHOI0), TMPOBOJUTH CAMOCTOSATENIbHO  HECJIOXKHBIC  JI0Ka3aTeJIbCTBA
MaTeMaTU4eCKUX (PakTOB, BBHICTPAUBATh apryMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

"BBIOMpaATh CHOco0 perieHuss ydeOHOM 3amaun (CpaBHHUBATh HECKOJBKO
BApUAHTOB  PEIIEHUs, BHIOMpPAaTh HauOoyiee TMOAXOMAIMMA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie nccienoBaTENbCKUE AEUCTBUSA:

"[CIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCHI,  (PUKCUPYIOUIUE  MPOTUBOpPEYHE,  MPOOJIEMY,
CaMOCTOSTENIbHO YCTaHABJIMBATh MCKOMOE W JIaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHUE;



"IIPOBOAUTH IO CaMOCTOATEIBHO COCTABICHHOMY TIUIaHYy HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE MCCIEJOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;

" CaMOCTOSITENIbHO (hopMynupoBaTh 000OIICHHS U BBIBOJABI 10 PE3yJIbTaTaM
IPOBEIEHHOTO  HAONIOJEHUS, HCCJIECNIOBAaHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

"[IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE Ipollecca, a TaKXKE BBIABUTATH
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora c undpopmanuei:

"BBISIBIIATh HEAOCTATOYHOCTh M M30BITOYHOCTH HMHGOPMAIWH, ITaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHUS 3a/1a4H;

"BpIOMpaTh, AHAIU3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATDH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHS;

"BpIOUpaTh (opMy TpeacTaBieHUs WHGOPMALMKU U HUIUTIOCTPUPOBATH
peliaeMble  3aJadyd  CXeMaMHM, JAMarpaMMaMH, HWHOM TrpapuKkol ©  Ux
KOMOMHAIIUSIMU;

"OIICHMBATh HAAEKHOCTh HMH(POPMALUU TIO KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM Wik COPMYITUPOBAHHBIM CAMOCTOSATENBHO.

2) VYHHBepcalbHbIE KOMMYHMKATHBHBIE JICHCTBUS  00ECIEeUYHBaIOT
c(hOpMUPOBAHHOCTH COIMATBHBIX HABBIKOB 00YUYAIOITIXCSI.

OOmeHnue:

" BOCTIPUHUMATH U ()OPMYJIMPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMU
U 1ensaMuA OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M TTMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOAY PEIICHUS 3aadH,
KOMMEHTHPOBATh TOJTYyYEHHBINA PE3yIbTaT;

"B X0JI€ 00CYXIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1a€MOM TEMBI,
npoOJeMbl, pelIaeMol 3ajayd, BBICKA3bIBaTh WJEH, HAIICJIEHHbIE HAa TOUCK
PEIICHHUS; COTMOCTABISITh CBOM CYXXICHHS C CYXICHHUSMH APYTUX YYaCTHHUKOB
nuanora, OOHapy>KMBaTh Pa3IMYMe U CXOJACTBO TMO3HUIIMI; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

"IPEICTaBIIATh PE3YAbTAThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIICI0BaHNUSA,
MIPOEKTa; CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUICHHSI C Yy4€TOM 3ajad
HpEe3eHTalM1 U 0COOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

"TOHMMATh U WUCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ MHIWBUyaTbHON
paboThl TpHU pEIIEHUH YYEeOHBIX MAaTeMaTUYECKUX 3a]ad; MNPUHUMATh LEib
COBMECTHOM JESATENbHOCTH, MJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOM pPaOOTHI,
pacnpenensiatb BUIBI pabOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U PE3YNbTAT
paboThI; 00001IaTh MHEHHUSI HECKOJIBKHUX JTIOJICH;

"y4acTBOBATh B TPYNNOBBIX (QopMax paboTbl (00CyxkaeHus, 0oOMeH
MHEHHUSIMH, MO3TOBBIC INTYpMBI M JIp.); BBINOJHATH CBOK YacTh padOTHl W
KOOPJIUHUPOBATh CBOM JIEHCTBHSI C JAPYTMMH YJE€HAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJaJia B OOIIMIA MIPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

3)  VHuBepcaibHBIE  peryJsATHBHbIE  JCHCTBUS  00ECHEUUBAIOT
(dbopMHUpPOBaHNE CMBICIIOBBIX YCTAHOBOK U )KM3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopranu3anus:



" CaMOCTOATENIBHO COCTAaBJISITh IUJIAH, aIrOPUTM pelieHus 3a1ayu (WM ero
4acTh), BBIOMpaATh CMOCOO pemieHus ¢ Y4ETOM UMEKIINXCI PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTUPOBATH BapUaHThI
pelieHuii ¢ y4éToM HOBOM MHMOPMAIIIH.

CaMOKOHTpOJb:

"BIAJCTh CIMOCOOAMHM  CaMOINPOBEPKH, CAaMOKOHTPOJS —Mpolecca M
pe3yJbTara peleHnusl MaTeEMaTUIECKOM 3a/1auu;

"[IPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEUICHUH
3a/lauyd, BHOCUTbh KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaiJICHHBIX OINOOK, BHISIBICHHBIX TPYHOCTEH;

" OI[EHHUBATh COOTBETCTBUE PE3yJIbTaTa JEATCIIbHOCTH MTOCTABICHHON 1EIU U
YCIIOBHSIM, OOBSCHITh TPUYHHBI JIOCTHIKCHHUS WM HEIOCTHKCHHUS IIeJH,
HaXOJUTh OIIKNOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeamerHbie  pe3yabTarbl  padoyedd y4eOHOM MNPOrpaMMbl IO
MaTeMaTHKe

[IpenMeTHble pe3yabTaTbl OCBOEHHs pabodeil yueOHOW mporpamMmsbl IO
MaTeMaTUKEe IMPEICTaBiIeHbl MO TrojaM oOOyudeHHus B CIEAYIOUUX pas3zeliax
OporpaMmbl B paMKax OTACJIBHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7—9 Kimaccax — KypcoB «Auredpay, «l'eomerpus»,
«BeposATHOCTb U CTATUCTUKA.

Pa3BuTHe NOrnYecKux MpeaCTaBICHUN U HABBIKOB JIOTHYECKOTO MBIIUICHUS
OCYULIECTBJISIETCS Ha MPOTSHKEHUHM BCEX JIET OOy4YeHUss B OCHOBHOM IIKOJIE B
paMKax BCeX Ha3BaHHBIX KypcoB. IIpenmonaraercs, 4To BBITYCKHUK OCHOBHOW
IIKOJIBI CMOKET CTPOMTH BBICKA3bIBAHWS M OTPULAHMS BBICKA3BIBAHW,
pacro3HaBaTb HMCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMS, NPUBOAUTH IIPUMEPHI H
KOHTPIIPUMEPHI, OBJIAJECET TMOHATUSAMH: OIPEIEICHUE, aKCuoMa, Teopema,
JI0Ka3aTeNIbCTBO — M HAYYUTCA MCHOJb30BATh MX MPHU BBHINOTHEHUH y4E€OHBIX U
BHEY4EOHBIX 3a/1a4.

Y4eOHoro kypca «MaremMaTuka (10 rogaM o0yueHus )

OcBoenne yueOHOro Kypca «MaTematnka» B 5—6 KjlaccaX OCHOBHOMW IIIKOJIBI
JIOJKHO 00€CIIeYUBaTh IOCTUKEHUE CICAYIONIUX MPEAMETHBIX 00pa30BaTEIIbHbBIX
pE3yIbTaTOB:

5 knace

Yucaa v BIYMCICHUSA

» JloHuMaTh W TPAaBUIBHO YHOTPEOJSATH TEPMUHBI, CBA3aHHBIE C
HaTypajJbHBIMU YHCIAMU, OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

» CpaBHMBaTh M YIOPSJIOYMBATH HaTypajdbHble 4YHUCIA, CpPaBHUBATh B
NPOCTEUIINX CITy4dasiX OOBIKHOBEHHBIE APOOH, TECITUYHBIE IPOOH.

» COOTHOCUTH TOYKY Ha KOOPAMHATHOM  (YMCIIOBOM) mpsiMOMl ¢
COOTBETCTBYIOIIUM €M YKCIIOM U M300pa)kaTh HATYpaJIbHbIEC YKCIIA TOYKAMU
Ha KOOPJMHATHOM (YUCIOBOI) IPSIMOIA.

» BpIoaHATh apudmMeThyeckue ACUCTBHS C HaTypajJbHBIMM YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

* BBINONHATh NPOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYUCICHUN.



OKpyTasTh HaTypaJbHbIE YHCIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amaun apu(PMETHUYECKUM CIOCOOOM M C TTOMOIIBIO
OpraHW30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.
Pemars 3amaum, copaepikaiipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIUYMHBIL:
CKOpOCTb, BpEMsl, paCCTOSIHUE; 1IeHa, KOJUYECTBO, CTOUMOCTb.
Hcnonp30BaTh KpaTKUE 3alHMCH, CXEMbI, TaOJMUIbI, O0O3HAYCHHUS TIPH
pelIeHny 3a1a4.

[lonp30BaTbCcl  OCHOBHBIMM ~ €AMHULAMU HW3MEPEHUS: I1IEHbI, MAacChl;
paccTosiHUS, BPEMEHHU, CKOPOCTH; BBIPAYKATh OJHU €AUHUIBI BEJIMYUHBI Yepe3
Ipyrue.

N3Bnekath, aHAIM3UPOBaTh, OLIEHUBATh MH(OpPMAIMIO, TTPEICTABICHHYIO B
Tabyuile, Ha CTOJIOYATON JUarpamMme, HHTEPIPETUPOBATH MPEICTABICHHBIC
JAHHBIE, UCITOJIb30BaTh JAHHBIE IIPYU PEILICHUH 3a]1a4.

Harasignas reomerpust

[Tonb30BaThCA reOMETPUUECKUMHU MOHATHSIMU: TOUKA, PsIMasi, OTPE30K, JIyd,
yToJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTE HpUMEPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, UMEIIMX (Hopmy
M3YyYEHHBIX T€OMETPUYECKUX (puryp.

Hcrons30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMH: BEpLIMHA CTOPOHA; C
MHOT'OYTOJIbHUKAMHU: YTOJI, BEpPLIMHA, CTOPOHA, IUArOHaNb; C OKPYKHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh HM3y4yEHHbIE T€OMETpUYECKHME (UTypbl HAa HEIMHOBAHHON H
KJIETYaTOM Oymare ¢ MOMOILbIO [IUPKYJIS U JTUHEHKH.

Haxonuth JyIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MOMOIIBIO
JUHEHKH, CTPOUTHh OTPE3KHU 3alaHHOM JUIMHBI; CTPOUTH OKPYXHOCTb
3aJIaHHOTO paJunyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJbHHMKA, KBajpara JIJs
UX MTOCTPOEHHUS, BEIUNCIICHUS MJIOIAAN U IEPUMETpA.

Boruncnsate mepumerp W IUIOHIab KBajapaTa, NPSAMOYToJibHUKA, (uryp,
COCTaBJICHHBIX U3 MPSAMOYTOJBLHUKOB, B TOM YHUCIE (QUIYp, U300paKEHHBIX
Ha KJIeT4yaTon Oymare.

[Tonb30BaThCs OCHOBHBIMU METPUYECKHUMM €AMHULIAMU U3MEPEHUs JUJIMHBI,
IJIOILAH; BBIPAXKATh OJIHU €IMHULIbI BEJIMUUHBI Yepe3 IpYyTHUe.
Pacno3naBate mapamienenunen, KyO, HCIOJNb30BaTh TEPMHHOJIOTHIO:
BEpUIMHA,  peOdpo  TpaHb,  MU3MEPEHHUS;  HAXOAUTb  HU3MEpPEHHUS
napajuienenurnena, Kyoa.

Boruucnate 00bEM KyOa, mapaiienenunena Mo 3aJaHHbIM H3MEPEHHUSIM,
M0JI30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecliOKHBIE 3aa4l HAa HU3MEPEHUE T'€OMETPUUYECKUX BEJIMYUH B
MPAKTUUYECKUX CUTYaIUsX.

6 Kiacce

Yuciaa v BLIYUCJICHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMU BUJAMH YHCET U
croco0amMu MX 3aIKCH, IEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OAHOM (POpMBI
3aIlMCH YHUCIA K IPYyTrOi.



CpaBHUBATh U yHOPSAOYMUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BoinonHsaTh, couerass yCTHblE M NMUCHBMEHHbIE NPHUEMBI, apupMeTHUUECKHUE
JNEUCTBUA C HATypaJbHBIMU U IEJIBIMH 4YHUCJIaMH, OOBIKHOBEHHBIMU H
JECATUYHBIMU TPOOSMHU, MOJIOKUTEIHHBIMUA U OTPUILIATEbHBIMU YU CIIAMHU.
BplunciaATh 3HAYEHUS YUCIOBBIX BBIPAKEHUW, BBINOJHATH NPUKUIKY U
OLICHKY pE3yJIbTaTa BBIYMCIICHU; BBIMOJHATH MPEoOpa3oBaHUs YHMCIIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.

COoOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOUIUM €U
YUCJIOM Y M300pakaTh Yynciia TOYKaMH Ha KOOPAWHATHON MIPSIMOM, HAXOAHUTh
MOJTyJIb YUCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJBHOM CUCTEME KOOPJAUHAT C KOOPJUHATAMU
3TOU TOYKH.

OKpyTasATh IeNble Yncia U ACCATHYHBIC NPOOU, HAXOAWTH MPUOIIKEHUS
qucel.

YucjoBble U 6yKBeHHI)Ie BBIPAKCHUSA

[TonumaTth U ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMChIO0 CTETIICHU YUCIIA,
HaxOJAUTh KBaJApaT W KyO0 YKCIA, BBIYUCISATH 3HAYCHUS YHUCIIOBBIX
BBIPAKEHUMN, COJIEPKAIINX CTEIICHMU.

[Tonb30BaThCs MpPU3HAKAMU JACITUMOCTH, PACKIIAIbIBATh HATYpaJIbHbIC YUCIIA
Ha MPOCThIC MHOKHUTEIIH.

ITonp30BaThC MacIITabOM, COCTABIISATh IIPOTIOPIIMN U OTHOIIICHUSI.
Hcnonb3oBaTh OYKBBI JJ1s1 0003HAYEHUS YHCEIT TIPH 3aIMMCH MaTeMaTHISCKUX
BBIpQKCHUM, COCTaBIISITh OYKBEHHBIC BBIpaKEHUS M (OPMYJIBI, HaXOJUTh
3HA4YCHUST  OYKBEHHBIX  BBIPAKCHHUH,  OCYIICCTBISAS  HEOOXOJIHUMBIC
MO/ICTAHOBKHU U NIPE0OpPa30BaHUsI.

HaxonnTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemieHne TekCTOBBIX 33124

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 3a7a4i apU(PMETUUECKUM CIIOCOOOM.
Pemate 3agaum, CBsI3aHHBIE C OTHOILIEHHUEM, MPOMOPIHMOHAIBHOCTHIO
BEJIMUMH, TMPOIEHTAMH; peIIaTh TPU OCHOBHBIC 3aJauyud Ha JApoOU U
MIPOIICHTHI.

Pemats 3amauum, copaepikamiue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIUYWHBIL:
CKOpPOCTh,  BpE€Ms, pacCTOSHUE, I1I€Ha, KOJUYECTBO, CTOUMOCTH;
MIPOU3BOAUTENBHOCTh, BpeMsl, 00bEMa pabOThI, UCMIONB3Ys apu(hMETHUECKHUE
NEUCTBUS, ONEHKY, MPUKUIKY; TMOJb30BAThCS EOUHUIIAMU H3MEPEHUS
COOTBETCTBYIOIINX BEIUYMH.

CocraBmnsiTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 33/1a4H.

W3Bnekats wH(OpMaIuio, MPEACTABICHHYIO B TaONMWIlAX, HA JUHEHHOM,
CTOJIOUATOM WJIA KPYTOBOM JuarpaMmax, VHTEPIIPETUPOBATH
MPEJCTaBIICHHBIC JAHHBIE; UCTIOIb30BaTh JJAHHbBIC IIPU PEIICHUU 3a/1a4.
[IpencraBisaTs HHGOPMAIIUIO C TIOMOIILIO TAOUIL, JIMHEHHON U cTOI0YaTON
JMarpamM.

Harasimnas reomerpus

[TpuBoauTh TpUMEPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, UMEHHNX (Hopmy
M3YYEHHBIX TEOMETPUYECKUX TUIOCKMX U MPOCTPAHCTBEHHBIX (PHTYD,
IPUMEPHI PaBHBIX U CUMMETPUIHBIX QUryp.



N300pakaTh ¢ TOMONIBIO IUPKYJISA, JUHEHKH, TpaHCHIOpPTUpa Ha
HEJIMHOBAaHHOW M KJIETYATOW OyMare M3ydeHHBIE MJIOCKHE TeOMETPUUSCKUE
burypsl 1 KOHQUTYpaLMU, CAMMETPUYHBIE (PUTYDHI.

[Tonb3oBaTbC  IFEOMETPUYECKUMH  MOHATUSIMU:  PAaBEHCTBO  (QUTYD,
CUMMETPHUSI; UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh
CUMMETpPUH, LICHTP CUMMETPUHU.

Haxonuth BeIMYMHBI YTJIOB M3MEPEHHUEM C TMOMOINBIO TPaHCHIOPTHUPA,
CTPOUTH YIJIbl 33JIaHHOW BEJIMYMHBI, IMOJIb30BATHCA MPU PEIICHUU 3ajad
rpaJyCHOM MEpOoW YIJIOB;, pacrlo3HaBaTh Ha 4YepTekKax OCTPBIH, MPSIMOii,
Pa3BEPHYTHIN U TYIIOU yTJIBIL.

Boruucnars OiuHy JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, IMOJIb30BaThCA
SAVMHUIIAMU W3MEPCHUS JJIMHBI, BBIPAXKATh OJHU CIUHUIIBI H3MEPEHUS
JUITMHBI Yepe3 IpyTue.

Haxoguth, ucnonb3dyss 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY
JIBYMS TOYKaMH, OT TOUYKH JI0 TIPSIMOM, JIJTMHY MYTH Ha KBaJAPATHOU CETKE.
Boruucnate  momans  QUryp, COCTABICHHBIX U3 IPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKH, Ha paBHbIE (QUTYPHI,
JIOCTpauBaHKE JI0 MPSMOYTOJIBHUKA; MMOJIH30BATHCS OCHOBHBIMH €IMHUIIAMHU
MU3MEpPEHUS IUIONIA/IN; BbIpaXXaTh OJTHU €AMHUIBI U3MEPEHUS TIOIIAIU Yepe3
TpyTHE.

Pacnio3naBaTh Ha MOJENAX M M300paKEHUAX NMUPAMUAY, KOHYC, LWJIUHID,
UCIIOJIb30BaTh TEPMHHOJOTHIO: BEpIIMHA, pedpo, TIpaHb, OCHOBAaHHUE,
pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTou OyMare NpsMOYTOJbHBIN Mapalyieenune/.
Boruucisate 00bEM MPSMOYTOJIBHOTO Mapajuiesenumena, Kyoa, mojab30BaTbCs
OCHOBHBIMHU €JMHUIIAMHU U3MEPEHUs 00bEMA; BbIpaXkaTh OJHU EIUHUIIBI
u3MepeHus 00bEMa yepes apyrue.

Pemate HecliokHBIE 3a7aud Ha HAXOXKIECHUE T€OMETPUYECKHUX BEJIIMYMH B
PAKTUYECKUX CUTYaIIUSIX.

YuyeOHOro Kypca «ajnredopa» (mo rogam o0y4eHmus)

OcBoeHne y4eOHOro Kkypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMs JOJKHO OOECneYrBaTh AOCTHKEHUE CIEIYIOUUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

7 kaacc

Yucjaa v BLIYUCJICHUS

BoinonHsaTe, coyeTass yCTHbIE U MUCHbMEHHBbIE MPHUEMBI, apudmeTuyeckue
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHMs] YHCIOBBIX BBIPAKEHMI; MPUMEHSATh Pa3zHOOOpa3HbIE
CcrocoObl U TNPUEMBI BBIYUCICHUA 3HAYEHMH JApPOOHBIX BBIPAXKEHUH,
coJiepKalIiuX OOBIKHOBEHHBIE U JECATUUHBIE IPOOH.

[TepexoauTh OT OHOW (POPMBI 3aMKMCH YHUCEN K Apyroi (mpeoOpa3oBhIBAThH
JNECATUYHYIO IpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO AECATUUYHYIO IPOOB).

CpaBHMBATh M YIIOPSIOYMBATH PAIIMOHATIBHBIE YKCTIA.

OKpyrJsTh yncna.



BpINONMHATE MNPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUW, OLIEHKY
3HAYEHUM YUCIIOBBIX BBIPAKECHHM.

BBINONHATE IEUCTBUS CO CTENEHAMU C HATYPAJIBHBIMU [TOKA3aTEISAMM.
[IpuMeHATh  NpU3HAKK ~ JENMMOCTH, Pa3jlOKEHHE HAa  MHOKUTEIU
HATypaJbHBIX YHUCEIL.

Pemate NpakTHKO-OPUEHTUPOBAHHBIE 33J1a4H, CBSA3aHHBIE C OTHOIICHHEM
BEJIMYVH, IIPONIOPLIMOHAIIBHOCTHIO BEJIMYMH, IIPOLICHTAMH;
UHTEPIPETUPOBATh PE3YJIbTAThl PELICHHs 3a4a4 C YYETOM OrpaHUYCHHM,
CBSI3aHHBIX CO CBOMCTBAaMU pacCMaTpUBAEMbIX OOBEKTOB.

AnredOpandeckue BbIPAKEHUS

Hcnonp3oBaTh anreOpanyecKkyl0 TEPMHUHOJIOTHIO U CUMBOJHKY, IPUMEHSTH
e€ B mpoIiecce OCBOCHUsS yueOHOro MaTepurasa.

Haxomuts 3HaueHus: OyKBEHHBIX BBIPQKCHUW MpPU 33JaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHUs — LIEJOTO  BBIPAXKEHHST B MHOIOWIEH
MPUBEJECHUEM NOTIOOHBIX CIAra€MbIX, PACKPHITHUEM CKOOOK.

BpINONMHATE YMHOKEHME OJHOWIEHA HAa MHOTOYWIEH M MHOIOYJIEHAa Ha
MHOTOUJIEH, IPUMEHSITH (POPMYIIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OCyIIecTBIATh PA3JNIOKEHUE MHOIOUYWIEHOB HAa MHOMKHUTEIM C ITOMOILBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHTENS, TPYIIUPOBKH CIIAraeMblX,
OpUMEHEHUs POPMYI COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh IPe0Opa30BaHUsl MHOTOWIECHOB JUIsSl PELLEHUS Pa3IMyYHbIX 33134
U3 MaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEANbHON ITPAKTHUKH.
Hcnonp30BaTh CBOWCTBA CTEIEHEW C HATypPaJIbHBIMU ITOKA3aTEISAMM JUIS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pewrare nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSA IPaBUJIa
Iepexoa OT MCXOAHOTO YPAaBHEHHsS K PAaBHOCHIBHOMY eMy. IIpoBepsrs,
ABJSETCA JIX YUCIIO KOPHEM YPaBHEHHS.

[IpuMeHATh rpadguueckue METONbl MPU PEIICHUH JTUHEHHBIX ypaBHEHUH U
UX CUCTEM.

[TonGupats mpuMepsl Hap 4YHUCEN, SIBIAIOIMIUXCS PEHICHUEM JIMHEWHOTO
YPAaBHEHUS C ABYMS [IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C
ABYMsI TE€PEMEHHBIMH; TMOJIb3YACh TIpadUKOM, TPUBOAUTH IMPUMEPHI
pelLIeHns YPaBHEHUS.

Pemars cucrembl AByX JIMHEHHBIX YPaBHEHMM C ABYMS IEPEMEHHBIMHU, B
TOM 4HucIie TpadhUuIecKH.

CocraBisaTh M pemaTh JMHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEWHBIX
YPAaBHEHHN N0 YCIOBHUIO 3a/a4d, UHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pe3yJIbTar.

Koopaunarel u rpadpuxu. ®yHKUuu

N300paxaTh Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIME
3aJaHHBIM ~ KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpPBajbl; 3alUChIBAThH
YHUCJIOBBIE TPOMEKYTKH Ha aNreOpandyeckoMm si3bIKe.

OTtMeuars B KOOPAMHATHOM IIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJWHATAM;
CTpOUTH TpauKy THHEHHBIX (QYHKIIUH.



OnuceiBaTh € TIOMOIIBIO (YHKIIMHA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIE€HA, KOJINYECTBO, CTOUMOCTb;
POU3BOUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuthb 3HaueHne QPyHKIIMU 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii croco0® NpecTaBieHUs U aHaM3a UHPOpPMAIUK;
U3BJIEKaTh W MHTEPIPETUPOBATH WHGOPMAIMIO U3 TPaPUKOB peaTbHBIX
POLIECCOB U 3aBUCUMOCTEM.

8 kiace

Yucja 1 BBIYHCTIEHUS

Hcnonb30BaTh HadallbHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
yuceqa IS CpPaBHEHMS, OKPYIVICHHS W  BBIYMCICHUH; uU300paxaTh
JNEUCTBUTENIBLHBIC YMCIIa TOUKAMH Ha KOOPJIMHATHOM MPSAMOIA.

[IpumeHsATh TOHSATHE apU(METHUYECKOrO0 KBaJPAaTHOIO KOPHS; HaXOJUTh
KBaJpaTHbIE KOPHM, HCIIOJB3YS TMPU HEOOXOJUMOCTH KaJIbKYJIATOD;
BBITIOJTHATD MPE00pa30BaHUS BRIPAKESHUM, COJIEpKAIIUX KBapaTHBIC KOPHU,
VCTIOJIB3YSl CBOMCTBA KOPHEH.

Hcronp30BaTh 3amMcy OONBIIMX W MaJbIX YHCEI C IMMOMOIIBIO JICCATUYHBIX
npoOeii u creneneit yucna 10.

AuredpanvyecKue BbIPpAKEHUSA

[IpuMeHATh TOHATHE CTENEHW C IENBIM TOKa3aTejeM, BBITIOIHSITH
npeoOpa3oBaHus BEIPAKEHUH, COEPIKAIINX CTENIEHH C LIEJIBIM MOKa3aTEIIEM.
BBITTOTHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE TMPaBWJI JCWCTBHM HAJ MHOTOWICHAMH W alreOpamdecCKuMHU
JIpOOSIMHU.

PackmanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAKCHUH JIJIST PEIICHUS Pa3TUYHBIX 33724
U3 MaTeMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHElHbIe, KBagpaTHbIC YPAaBHEHHS W PALMOHAIBHBIE YPaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMS [IEPEMEHHBIMU.
[lepexoauTh OT clOBeCHOW (HOPMYITUPOBKU 3a7aud K €€ anreOpanveckoit
MOJIEJIA C MOMOIIBIO COCTaBJIICHUS YPAaBHEHUS WIIA CUCTEMbl YPaBHEHMHH,
UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 33Ja4yd ITOJYyYEHHBIN
pe3yJIbTaT.

[IpumMeHSITh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH;
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CHUCTEMBI;
JnaBaTh TpadUUuecKyr WITIOCTPAIIMI0O MHOXECTBA PEIICHUN HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB.

DyHKIUU

[Tornmath ¥ UCTIONB30BaTh (PYHKIIMOHAIBHBIC TOHIATHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMs); ONPENesITh 3HaueHHe QYHKUUUA IO
3HAYEHUIO apTyMEHTa; ONPEAEIATh CBOMCTBA (DYHKIMU 1O €€ TpaduKy.
CrpouTts rpaduku snemeHTapHbix Gpynkumii Buga y = kX, y = x4,y = x3,y
=X,y = |[x|; onMChIBaTH CBOMCTBA YMCI0OBOM (PYHKIIUH 1O €€ rpaduKy.



9 kiacce

Yucaa v BLIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.
BreimonasaTe  apudMeTnueckne ACHCTBUS C  PAMOHATBLHBIMU YHCIIAMH,
coyeTass YCTHbIE W TIHCHbMEHHBIC NPUEMBI, BBINOJHITH BBIYUCICHUS C
WppalrOHATBHBIMU YUCIIAMU.

Haxonute 3HaueHuss cCTeneHEeW C LEIbIMUA TOKA3aTesIMA W KOPHEW;
BBIUHCJISITh 3HAYCHUS] YHUCIIOBBIX BBIPAKECHUU.

OKpyriarh JACHUCTBUTEIbHBIC 4YHCJIA, BBINOJHAThL NPUKUAKY pe3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YPaBHeHI/IH H HEPpaBCHCTBaA

Pemiate nMHEHHBIE M KBaJpaTHbIE YPaBHEHHWS, YPAaBHEHHUS, CBOJISAIIMECS K
HUM, NPOCTEUIITNE TPOOHO-pAIIOHATIBHBIC YPaBHEHUSI.

Pemare cucTeMbl IBYX JMHEWHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMHU U
CUCTEMBI [BYX YypaBHEHHUH, B KOTOpPBIX OJHO YpPaBHEHHE HE SBISETCA
JINHENHBIM.

Pemath TekCTOBBIE 3ajauM aIreOpaudeckuM CrocoOOM C TOMOIIBIO
COCTABJICHHMSI YpAaBHEHUS WJIM CHUCTEMbl JIByX YpaBHEHUH C JByMs
MEPEMEHHBIMHU.

[IpoBOoaUTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM TIpaUUecKuX NpeacTaBlIeHU (yCTaHABIUBATh,
MMEET JIM ypaBHEHHE WA CHCTEMA YPaBHEHUW PEIICHHs, €CIId UMEET, TO
CKOJIBKO, H TIp.).

Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA; M300pakaThb
pEUICHUME HEpPaBEHCTB Ha YHMCIOBOM MPSMOM, 3alMCBIBATH PEIICHHUE C
IOMOILBIO CUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOLINE KBAaJAPATHOE HEPABEHCTBO; M300pa)kaTh pPELLEHHE CUCTEMBbI
HEPABEHCTB HAa YHWCJIOBOW NPSIMOM, 3alMCHIBATH PEIIEHHE C MOMOULIBIO
CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3IUYHBIX 3a/1a4.

DOyHKUINHA

Pacno3naBaTh (yHKUMH HW3y4eHHbIX BHUAOB. [loKka3bIBaTh cxemMaTHUECKU
PacIoJIoKeHUE Ha KOOPAUHATHOM MIOCKOCTH rpadMKoB (PYyHKIMM BUaa: Y =
ks, y=kx + b,y =kix, y=a? +bx +c,y=x3y=Yy=|s
3aBUCUMOCTH OT 3Hay€HUM KO3(PPUIMEHTOB; ONUCHIBATH CBOWCTBA
GyHKUUH.

CtpouTh U M300pakaTh CXeMaTHUECKU rpaduKu KBaIpaTHUUHbBIX (DYHKIIHM,
OTMHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO UX Tpadukam.
Pacnio3naBaTh KBaJpaTHUHYIO (PYHKIHIO 1O (hopMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

Pacno3naBath apu(MeTHUYECKYI0 U TEOMETPUYECKYI0 TMPOTPECCUU MpHU
Pa3HBIX CIOCO0aX 3a/1aHMsI.

BhIMONHATE  BBIUMCICHUS C HCIOJb30BaHWEeM (opmyn N-ro ujieHa
apu(pMETUIECKON W TEOMETPUUYECKONW TMPOTPEecCHii, CYMMBI TMEPBBIX N
YJIEHOB.



N300pakaTh dYEHBI TMOCIEAOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOM
MIJIOCKOCTH.

Pemartp 3amauu, CBSI3aHHBIE C YHCIIOBBIMH ITOCJIEIOBATEILHOCTSIMH, B TOM
qrcle 3aJadud W3 PeabHOW JKM3HM (C HCIIONBL30BAaHUEM KalbKYJIATOPA,
IU(PPOBBIX TEXHOJIOTHH).

IlmanupyeMblie npeAMeTHbIE pe3y/IbTaThl OCBOCHUS Y4eOHOI0 Kypca
«['eomeTpus» (1m0 rogam 00y4eHus )

OcBoenue yueOHOro kypca «['eomeTpus» Ha yYpOBHE OCHOBHOI'O OOILEro
00pa3oBaHMs JOJDKHO OOECHeYrBaTh JAOCTHKEHUE CIEIYIOIUX IPEIMETHBIX
00pa30oBaTEIbHBIX PE3YIIBTATOB:

7 Kjaace

Pacno3naBaTh H3y4YeHHBIE TE€OMETPUUYECKHE (DUTYpBI, ONpPEACNsSITh HUX
B3aUMHOE  pACMOJIO)KEHHE, H300pakaTb T€OMETPUYECKHE  (UTYPBHI;
BBIMNOJIHATh YEPTEKH MO YCIOBUIO 3a1aud. M3MepsATh JIMHEHHBIE U YIJIOBBIE
BEJIMYMHBI. Pemiare 3a7aud HAa BBIYKMCIIEHUE JJUH OTPE3KOB U BEIUYUH
YTJIOB.

Henaty rpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEIUYHH MPEIMETOB B
peanbHOM >KM3HHU, Pa3MEepOB MPUPOJHBIX OOBEKTOB. PasznuuaTh pasmepbl
ATUX 0OBEKTOB MO MOPSAKY BEJIMUUHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonmp30oBaThCs MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
NpU3HAKKM W CBOWCTBA PaBHOOEIPEHHBIX TPEYTrOJIHHUKOB TMPU PEIICHUU
3a7ad4.

[IpoBOANTE TOTMYECKUE PACCYKICHUS C UCMOJIB30BAHUEM T'€OMETPUUECKHUX
TEOpEM.

[Tonmp30BaThCS MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, NPOBEAEHHOM K THUIOTEHY3€ MPAMOYTOJIbLHOIO
TPEYrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

OnpenensaTe MapaUICIbHOCTh MPAMBIX C TOMOIIBIO YIJIOB, KOTOpPHIE
oOpazyeT ¢ HuUMH cekymas. Onpenensrts MNapajIebHOCTh MPSIMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OAHOM MPAMOM JO TOUEK APYTOu
IPSIMOM.

Pemrats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIYUCICHHUS M HAXOAUTh YUCIOBbIE M OyKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadyaXx C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJLHUKOB M MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, 0Opa30BaHHBIX MpH
MEPECCUCHUHU  JIByX  MAapaJUICNIbHBIX  MPSIMBIX  CeKyllei.  Pemars
MPAKTUYECKUE 3a]]a4i Ha HAX0KIECHUE YTJIOB.

Brnamers moHATHEM TE€OMETPUUECKOTO MECTAa TOYEK. YMETh OIPEIENIAThH
OMCCEeKTpHUCY yria MW CEPEIUHHBIM TEPHEHIUKYJIIp K OTPE3KYy Kak
F€OMETPUYECKUE MECTA TOUEK.

DopMyIUpPOBATH OMNPEICICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMmeTpa
OKPYKHOCTH, TMOJIb30BaTbCsI MX CBOWCTBAMHU. YMETb IPUMEHATH ITH
CBOWCTBA NPU PEIIEHUHN 3a]1a4.



Brnagere moHATHEM ONKMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY)KHOCTH, YMETh
HaxouTh e€ 1eHTp. [lomp30BaThes (hakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA TEPECEeKATCs] B OJHOW TOYKE, U O TOM, YTO CEpPEIAUHHBIC
NEePIEHANKYJIAPBI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.
BrnageTrs noHsTHEM KacaTelIbHON K OKPYXHOCTH, MOJIb30BATHCA TEOPEMOU O
NEPIEHAUKYJIAPHOCTH KacaTeIbHOW W paauyca, MPOBEAEHHOIO K TOYKE
KacaHUs.

[Tonp30BaTHCS MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMHU, TIOHUMATh
UX TIPAKTUYECKUA CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUYECKHUE MMOCTPOCHUS C TOMOIIBIO LIUPKYJIS U
JIMHEHUKH.

8 kiace

Pacno3HaBaTh OCHOBHBIE BHUJABI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IPH PEUICHUH T€OMETPHUUECKUX 3a/1a4.
Bnagerh NoHATHEM CpeOHEN JMHUM TPEYroJIbHUKA M TPANelu, MPUMEHSThH
VX CBOWCTBA IIPHU PEIICHUH F€OMETPpUUYECKHX 3anad. [lomp30BaTheCs Teopemoit
Qateca 175 pelIeHUs MPAKTUYECKUX 3a/1a4.

[IpumeHsTh  NpU3HAKKM  NOAOOMS  TPEYrOJIbHUKOB B PEILIECHUU
r€OMETPUYECKHX 3a/]a4.

[Tonb3oBatbesa Teopemoil Iludaropa ans pelieHuss reOMETPUUECKUX U
npakTudeckux 3afgad. CTpoUTh MaTeMaTHYECKYH0 MOJIEIb B IMPAKTUYECKUX
3a/1a4ax, CaMOCTOSATEIBHO JENaTh YEPTEX U HAXOAWTH COOTBETCTBYIOIIHE
JUTUHBI.

Biagers MNOHATHAMM CHHYCAa, KOCHMHYyCa M TaHI€HCa OCTPOrO yIJia
MPSMOYTOJIBHOTO TPeYroJibHUKA. [lojb30BaThC ATUMHU TOHIATHSAMHU JIS
pelIeHus MPAKTUYECKUX 3a7ay.

Beruucnars (pa3IMuHbIMUA CIOCO0AMU) TIJIOIIA/Ib TPEYTOJbHUKA U TUIOIA N
MHOTOYTOJBHBIX (Uryp (MOJIb3yACh, IA€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHSTh MOoy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Brnagere MOHATHMSMHM BIOUCAHHOTO W LEHTPAJIBbHOTO YIJIA, MCHOJb30BATh
TEOPEMBI O BIIMCAHHBIX yIriaX, yrjlax MEXIy XOpJaMH (CEKyIIHMH) U YIJIe
MEKy KacaTeJIbHOM U XOPAOU IIPU PELIEHUU T€OMETPUUECKUX 3a7a4.
BiiageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATh CBOKCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PELICHUY 3a]1a4.

[IpuMeHATh NOJyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJAENN I 3aJad PEATbHOM >KU3HU M HPOBOAUTH COOTBETCTBYIOLIME
BBIYKCIICHUS C MPUMEHEHHEM MOA00US U TPUTOHOMETPUH (TIOJB3YACH, TIIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

9 kiacce

Hcnonb3oBaTh TPUTOHOMETPUYECKHE (YHKUMUU OCTPHIX YIVIOB IS
HaXO0XJICHUS Pa3JIMYHBIX 2JIEMEHTOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tonb3oBaTbea popMyaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM TUISL HaxO0XKJICHUS COOTHOILIEHUM MEXKITY
TPUTOHOMETPUYECKUMH BETUYNHAMH.



= Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAXO0KIECHUS PA3JIMYHbIX
AJIEMEHTOB TPEYIrOJIbHUKA («PEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IPH
pPELICHUY T€OMETPUYECKUX 3a/1a4.

» Bragerp NOHATUAMHM IpPeoOpa3oBaHUsA  MOJOOUS, COOTBETCTBEHHBIX
JIEMEHTOB 1oA00HbIX (uryp. Ilomp3oBaTbes cBoWcTBaMH — MOAOOUS
IPOU3BOJIBHBIX (UIYP, YMETh BBIYMCIATH JUIMHBI U HAXOJIUTh YIJbl Y
no100HbIX (uryp. I[IpuMeHsTh cBOMCTBA TO100MS B IPAKTUUECKUX 33a4aXx.
YMeTh NpUBOAUTH IPUMEPHI ITOJOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

= Jlomb30BaTbCsd TEOpEMaMH O IPOU3BENCHHHM OTPE3KOB  XOpH, O
IIPOU3BEAECHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

» [lonmp30BaThCs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (PU3NUECKUI
CMBICTI, IPUMEHATh UX B PEHICHUHU T€OMETPUYECKUX U (PU3MUecKHuX 3aaad.
[IprMeHATh CKaNsPHOE NMPOU3BEACHUE BEKTOPOB JUISI HAXOXKACHUS JUIMH U
YTIIOB.

= [lonmp30BaTbCcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATH €r0 B
pELIEHNH T€OMETPUYECKUX U IPAKTUYECKUX 3a/]ad.

* Brnanerp NOHATHAMHU IIPAaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTHM W pPaJMAHHOM MEpbI YIUVIA, YMETb BBIYUCIIATH
IUIOIIAAb Kpyra M ero dacrted. IIpuMeHsATh IOdydeHHBIE YMEHUSA B
[IPAaKTUYECKUX 3a/1a4ax.

» Haxoautb ocu (WM LEHTPbI) CUMMETPUU (PUTYp, IPUMEHATH IBUKECHMS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

= [IpuMeHATH NOJyYEHHBIE 3HAHNUS HA IPAKTHUKE — CTPOUTh MATEMATUYECKUE
MOJENN IS 3aJa4 pPEAIbHOW JKM3HH W IPOBOAUTH COOTBETCTBYIOIIUE
BBIYMCIICHHUS] C NMPUMEHEHUEM MOJ00OMS U TPUTOHOMETPUUECKUX (DYHKIIMIA
(TmoJIb3ysiCh, TA€ HEOOXOAUMO, KAJIbKYJIATOPOM).

IlnannpyemMble npeaMeTHbIE Pe3yJIbTAThHI OCBOEHUSI Y4eOHOI0 Kypca
«BepoATHOCTH M CTATHUCTUKA» (IO rogaM 00y4eHus )

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS Kypca «BepOosITHOCTh U CTaTUCTUKA» B 7—
9 Knaccax XapakTepU3yITCs CIAEAYIONUMHA YMEHUSIMU.

7 kaace

* YyrtaTh uH(OpMALMIO, TPEICTABICHHYIO B Ta0iMlax, Ha Juarpammax;
MPEJICTaBIATh JaHHbIE B BUE TAaOJMIl, CTPOUTH JUArpamMmbl (CTOJOUKOBBIE
(cTonbuatkie) U KpYroBbi€) IO MAaCCHUBaM 3HAYEHUH.

» OnuchiBaTh W HMHTEPIPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIaHHBIE,
Ipe/CcTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpapukax.

» Hcnonb3oBaTh JJIsl ONMUCAHUSA JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKHU:
cpenHee apupMeTnyeckoe, MeiMana, HauOoJIblIee U HaMMEHbILIEe 3HAYEHUS,

pa3max.
= JIMers mpencraBieHuHe O CIy4YalHOW W3MEHYMBOCTH HA MpUMEpax LEH,
busmuecKux BEJINYMH, AHTPOITIOMETPUYECKUX JTAHHBIX; MMETh

MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.



8 kiaacc

N3Bnekate u 1mpeoOpa3oBbiBaTh HWH(POpMAIUIO, TPEACTABICHHYIO B BHJIC
Tabyuil, auarpamMMm, rpaduKoB; MPEACTABIATh JaHHBIE B BHUIE TaOJMII,
auarpamm, rpa@uKos.

OnuchiBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTeliel: CpeHUX
3HAYEHUW U Mep paccewBaHus (pa3max, JUCIEpCHUs] U CTaHAAPTHOE
OTKJIOHCHHE).

HaxoauTh 9acTOTHI YHMCIOBBIX 3HAUYEHWH M YaCTOTHI COOBITHH, B TOM YHCIIE
0 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHU.

HaxoauTk BeposSTHOCTH CIydaliHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJE B OIBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.

Hcnonb3oBaTh rpaduyeckre MOJECIH: JIEPEBO CIYyYaHOTO SKCIECPUMEHTA,
JIarpaMmsbl Dilsiepa, YnucioBas npsimasi.

OnepupoBaTb MNOHATHUSIMH: MHOKECTBO, IOJIMHOKECTBO;  BBINOJIHSITH
omepaluyu HaJ MHOXECTBaMHU: OOBEIUHEHHE, TEepPEeceUYeHUe; MEPEUUCISITh
3JIEMEHTHI MHOXKECTB; IPUMEHSITh CBOMCTBAa MHOYKECTB.

Ucnonb3oBath rpaduueckoe MPEJCTAaBICHUE MHOXKECTB M CBA3EH MEXIY
HUMU JJIsI ONKMCAHUS MPOLIECCOB U SIBJICHUW, B TOM YHUCJIE NPU PEIICHUU
3a/1a4 U3 APYruX YU4EOHBIX MPEIMETOB U KypCOB.

9 kiacce

W3Bnekatb © 1peoOpa3oBbIBaTh HMHPOpPMAIMIO, MPEACTABICHHYIO B
pa3aMyYHBIX HCTOYHUKAX B BHAE Ta0uul, Juarpamm, rpauKoB;
IPEICTaBIATh JaHHbIE B BUE TaOJIULl, AUarpaMM, IpauKoB.

Pemarp 3amauM OpraHu30BaHHBIM MEpeOOpPOM BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonb30BaTh ONMCATENbHBIE XAPAKTEPUCTUKUA JUIsI MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HaYEHUN W YACTOTHI COOBITHS, B TOM YHCJIE TOJIb3YACh
pe3yabTaTamMu MPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonutb BEpOSTHOCTH CIIy4ailHbIX COOBITMH B M3YYEHHBIX OMNbITaX, B TOM
YHuCJie B OMNbITaX C PaBHOBO3MOXHBIMH 3JEMEHTAPHBIMU COOBITUAMH, B
CEpUSX UCIIBITAHUN 10 TIEPBOTO yCIEXa, B CEPUSAX MUCIBITAHUN bepHyIun.
NmeTp mnpencraBiieHWE O CIy4YalHOW BEIWMYMHE W O PaACHpENCICHUN
BEPOSTHOCTEH.

HNmeTs mnpencTaBieHMe O 3aKOHE OONBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIHUX
YHCEN B MPUPOJIE U OOIIECTBE.



Kuace-5
roj oOyuenus - 1

TemaTnueckoe IJIAHUPOBAHUE

Yuebnblii kKypc «MaremaTuka

Bcero — 170 gaca (5 He.4.)

Hcnonszyembie
Nori/mt HaumMenoBanue paszenos, TeM Kon-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmudpoBeIe)
o0pa3oBaTebHbBIC
pecypchl
1. HarypanbHble uncia v HyJlb 51 1-9
2. Hpobu 62 1-9
3. Pemienre TeKCTOBBIX 3a/1a4 17 1-9
4. Harnsignas reometpust 40 1-9
Bcero 170




Kiacc-6
roJl OOy4eHwHs - 2

Bcero — 170 gaca (5 He.4.)

Hcnonszyembie
Nori/mt HaumMenoBanue paszenos, TeMm Kon-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl

1. HatypanbHble uncia 25 1-9
2. Hpobu 50 1-9
3. [TonoxuTenbHbIE U OTPULIATEIBHBIE YKCTIA 45 1-9
4, ByKBEHHbBIE BBIPAKECHUS 20 1-9
5. Pemnrenne TekcTOBBIX 3a/1a4 15 1-9
6. Harnsanas reometpust 15 1-9

Bcero

170




Y4eOHblii Kypc «AJiredpa»

Kaace-7
roja o0yudenus - 1
Bcero — 136 yaca (4 Hem.4.)

Hcnonbzyembie
Nori/mt HaumMenoBanue paszenos, TeMm Komn-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
peCypChl
1. Uwuca u BeIYMCICHU. PalimoHanbHbIe Ynciia 20 1-9
2. Anrebpanyeckue BhIPaKCHHSI 38 1-9
3. YpaBHeHus 43 1-9
4, Koopaunats! u rpaduku. Oynkimn 35 1-9
Bcero 136




Kaacc-8
roJ; o0y4eHus - 2

Bcero — 136 gaca (4 Hem.4.)

Hcnonszyembie
Nori/mt HaumMenoBanue paszenos, TeMm Kon-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. Uncna v BEIYMCICHUS 14 1-9
2. AnreOpanyeckue BbIpaXKCHHs 25 1-9
3. YpaBHEHUS U HEPAaBEHCTBA 47 1-9
4, DOyHKIUU 50 1-9
Bcero 136




Kiacc-9

roj o0y4yeHus - 3

Bcero — 136 uacoB (4 Hem.u.)

Hcnonbzyembie
Nori/mt HaumenoBanue pazzienos, Tem Kon-Bo uacoB AIIEKTPOHHBIE
(B COOTBETCTBUH C COJICPIKAHUEM ) (1mudpoBbie)
00pa3oBaTebHbIC
peCypChl

1. Ymucaa ¥ BEIYMCICHUS 28 1-9
1.1 JlelicTBUTEIbHBICUHCIIA 17 1-9
1.2 N3mepenus, mpuOImKeHusi, ONEHKH 11 1-9
2. YpaBHEHUSI 1 HEPABEHCTBA 60 1-9
2.1 YpaBHEHHs ¢ OJTHOMTIEpEMEHHON 19 1-9
2.2 Cucrembl ypaBHEHHI 21 1-9
2.3 HepaBenctBa 20 1-9
3. DOyHKIUU 25 1-9
4, UwciioBbIe OCIE0BATEIIBHOCTH 23 1-9
4.1 OnpeneneHue 1 CrocoObl 3aJaHNs YUCIIOBBIX MOCIIEI0BATEIHLHOCTEH 9 1-9
4.2 ApudmMernueckast 1 reoMeTprIecKasi IPOrpeCCUu 14 1-9

Bcero

136




Y4eonbiii kypc «I'eomerpus»
Kuaace-7
roj oOyuenus - 1
Bcero — 68 yacoB (2Hen.4.)

Hcnonszyemepie
Neni/nt HaumenoBanue pa3nenos, TeM Ko:1-Bo yacoB AIIEKTPOHHbIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (mudpoBbIe)
oOpa3oBaTeIbHbIE
pecypcehl
1. HavanpHbIe TOHATHS TEOMETPHH. 14 1-9
2. CuMMeTpHuuHbIe PUTYPHI. 6 1-9
3. OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH. 6 1-9
4, TpeyronbHUK. 14 1-9
S. [TapannenbHble OpsiIMbIE 10 1-9
6. HepaBeHncTta B reomerpun 5 1-9
/. ['eoMeTpuyecKoe MECTO TOYEK. 5 1-9
8. OKpY>KHOCTh U KPYT 8 1-9
Bcero 68




Kiacc-8

roJ; o0y4eHus - 2
Bcero — 68 yacoB (2He/.4.)

Hcnonbzyembie
Nori/mt HaumMenoBanue paszienos, TeMm Kon-Bo uacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. YeThIpEéXyTroIbHUKH. 13 1-9
2. IleHTpanbHasi CHMMETPHSL. 7 1-9
3. ITogoOue TpeyroJpHUKOB 12 1-9
4, CBoiicTBa MIONIA/IeH TEOMETPUUECKHUX (DUTYP. 10 1-9
5. Teopema I[Mudaropa 8 1-9
6. Cunyc, KOCUHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJIBHOTO 13 1-9
TPEYTOJIbHUKA.

7. BnucanHble ¥ IEHTpaAJIbHBIE YTJIbI 5 1-9

Bcero

68




Kaace-9
roj o0y4yeHus - 3

Bcero — 68 yacos (2He.4.)

Hcnonbzyembie
Neni/nt HaumeHnoBanue pa3nenos, TeM Ko:1-Bo yacoB 3JIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. CuHyc, kocunyc, Tairesc yrios oT 0 1o 180 5 1-9
2. Pelenue TpeyrojbHUKOB. 7 1-9
3. Teopema KOCHHYCOB 1 T€OpEMa CHHYCOB. 7 1-9
4, Penienre npakTHYeCKUX 3aj1a4 9 1-9
5. [TpeoOpazoBanue noaoOus. 9 1-9
6. Bexkrop 9 1-9
7. JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH. 5 1-9
8. [IpaBuIbHBIE MHOTOYTOJIHUKH. 10 1-9
Q. JIBUKEHUs IJIOCKOCTH U BHYTPEHHUE CUMMETPUH PUTYD 7 1-9
Bcero 68




Kuaace-7
roj oOyuenus - 1

Y4eOHblii Kypc «BeposITHOCTH H CTATUCTHKAY

Bcero — 34 yaca (1uem.q.)

Hcnonbzyembie
Nori/mm HanmeHoBanue pa3zienon, TeM Koi-Bo yacoB AJIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. CnocoObI npeicTaBICHUS JTaHHBIX 8 1-9
2. OnmcatenbHas CTATHCTHKA 9 1-9
3. CrnyyaitHbIl SKCTIEPUMEHT (OIIBIT) U CIIydallHOE COOBITHE 8 1-9
4, I'pad 9 1-9
Bcero 34




Kiacc-8
roJl OOy4eHwHs - 2

Bcero — 34 yacoB (1Hem.4.)

Hcnonbszyempie
Nori/mt HaumMenoBanue paszenos, TeM Komn-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (mudpoBbIe)
oOpazoBaTebHbIC
pecypehl
1. MHOXkecTBO 7 1-9
2. M3mepenne paccemBaHMs TaHHBIX 8 1-9
3. DnieMeHTapHbIe COOBITHS CITYYaHOTO ONbITA 7 1-9
4, JlepeBo 8 1-9
5. [TpoTHUBOIIOIO0KHBIE COOBITHS 4 1-9
Bcero 34




Kaace-9
roj o0y4yeHus - 3

Bcero — 34 yacos (1uem.u.)

Hcnonbzyembie
Nori/mt HaumMenoBanue paszienos, TeMm Kon-Bo yacoB AJIEKTPOHHBIE
(B COOTBETCTBHH C COACPKAHUEM ) (uudposbie)
o0pa3oBaTebHbBIC
pecypchl
1. CrniocoObl IpeICTaBIICHUS TAHHBIX 5 1-9
2. [lepectanoBKY U akTOpUa 6 1-9
3. ["'eomeTpryeckas BEpOSITHOCTb 5 1-9
4, HcnbiTanue 6 1-9
S. CrydaiiHas BeJIMYMHA U pacpe/IeSICHHE BEPOSITHOCTEN 5 1-9
6. 3aKoH OOJIBIIMX YHUCEI 7 1-9
Bcero 34




ok w =

o

Padouasi nporpamMma peaju3yercsi ¢ HCIOJIb30BAHNEM CJIeAYIOIINX
3JIEKTPOHHBIX (LM (PPOBHIX) 00Pa30BATEIbHBIX PECYPCOB

Poccuiickas amekTpoHHas 1ikoa - hitps://resh.edu.ru

«EnuHas koJuiekus nu@poBbIX 00pa30BaTelIbHBIX PECYPCOB) -
http://schoolcollektion.edu/ru

CaiiTt Munncrepcta oOpazoBanus u Hayku P® http://www.mon.gov.ru
Poccutiickuit o0pazoBatensHbIN moptan hitp://www.school.edu.ru
Karasnor y4eOHbBIX H31aHMi, SJIEKTPOHHOTO 000PYIOBAHMS B SJICKTPOHHBIX
00pa3oBaTEIbHBIX PECYPCOB ISl 00111eT0 00pa30BaHUs
http://www.ndce.edu.ru

[IxonbHbI IOpTan http://www.portalschool.ru

[Topran Math.ru: 6ubnuoTeka, MearaTeKa, OJTUMITAA]IBI, 33141, HAYYHBIE
IIKOJIbI, HICTOPHUS MaTeMaTHkH hitp://www.math.ru

Maremaruka. M3gatensckuit Jlom «IlepBoe ceHTSIOps»
http://www.math.1september.ru

["azera «1 cenTs0ps» WWw.1september.ru
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