


IHHOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma mo martemaTwike ajis oOydaromuxcst 7-9 kiaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme 1o MaTeéMaTUKE YYTEHbI MJIEU U MOJIOKEHUS KOHLENIUU Pa3BUTHUS
MaTtemaTuueckoro oopasosanus B Poccuiickoit denepanuu.

[IpenmMeToM MaTeMaTHKU SBJSIOTCS (YHAAMEHTAJIbHBIE CTPYKTYpbl HAIIEro Mupa —
IIPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHMILINX, YCBAaUBAEMbIX B
HEIMOCPEJCTBEHHOM OIIBITE, JJO JOCTaTOYHO CJOYKHBIX, HEOOXOJAUMBIX JJIsl Pa3BUTHUSL HAYUYHBIX U
NPUKIAJAHBIX HIeH). Martemarndeckue 3HaHHMA OOECIEYMBAIOT TOHUMAaHWE TMPUHIIMIIOB
YCTpOIICTBA M HCIIOJIb30BAHUS COBPEMEHHON TEXHHMKH, BOCIPHUITHE U HHTEPIPETALNIO
COLIMANIHOM, SKOHOMUYECKOM, MOJUTHYECKONH HH(POpPMAIUH, NAIOT BO3MOKHOCTH BBIIIOJIHATH
pacueTsl ¥ COCTABIIATh AJITOPUTMBI, HAXOUTh U MPUMEHTH (POPMYJIbI, BIaIE€Th NPAKTUIECKUMHU
IprUeMaMH Fr€OMETPUYECKUX U3MEPEHUH U MMOCTPOCHUMN, YUTaTh UH(POPMALIHIO, TPECTABIECHHYIO
B BUJe Taliull, auarpaMM U IpaduKoB, *KUTh B YCJIOBHSIX HEOINpPENEICHHOCTH U NOHMMATh
BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

N3yuenne matematuku popmupyer y oOydaronmxcs MaTeMaTHuecKuid CTUITb MBIIIUICHUS,
MIPOSIBIIIONIMNCSA B OINpEAEICHHBIX YMCTBEHHBIX HaBblkax. OOydaromiyiecs OCBauMBaIOT TaKue
MpUEMbl U METO/bl MBIIUJICHUS, KaK MHIYKIUS U JeAyKIus, 0OOOIIeHHe M KOHKPETU3allMs,
aHaJIM3 U CUHTE3, Kilaccuukanus U cuctemMaTusanus, abctparupoBanue 1 aHajaorus. OObeKTh
MaTeMaTHYeCKUX YMO3aKIIOYEeHUN, MpaBuja UX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXaHHU3M
JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMeHUsI POpMYIUPOBATh, 0O0CHOBBIBATH U
JOKa3bIBaTh CYXICHHSA, TEM CaMbIM Pa3BUBAIOT JOTMYECKOE MbIIUIeHHE. V3ydeHne MaTeMaTuku
oOecrnieunBaeT (HOPMUPOBAHHE AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCIHUTaHHE
YMEHMM JEHCTBOBaTh IO 3aJaHHBIM aNTOPUTMaM, COBEPLICHCTBOBATH W3BECTHBIE H
KOHCTPYHpPOBaTh HOBBIE. B mporiecce pemieHus 3a1ad — OCHOBHOM y4eOHOM NeATeTbHOCTH Ha
YPOKax MaT€MaTUKH — Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAJHA CTOPOHBI MBILICHHUS.

OOyueHne MaTeMaTHKEe JaeT BO3MOYKHOCTh pa3BUBaThb Yy OOy4alolIMXCS TOYHYIO,
palMoHaNbHYI0 U MH(GOPMATUBHYIO peub, YMEHUE OTOMPATh HauOoJiee NOAXOMAIINE A3bIKOBBIE,
CHUMBOJIMUECKHE, TIpadUuecKue CpelIcTBa JUIl BBIPAXKEHHMS CYXKIECHHMM W HarJIsSIHOIO UX
IIPEIICTABIICHHUS.

[Ipu u3ydyeHUH MaTeMaTHKH OCYIIECTBISETC OOllee 3HAKOMCTBO C METOJAMHU MO3HAHUS
JNEUCTBUTEIBHOCTH, NPEACTABICHUSAMU O NPEAMETe M METOJAaX MAaTEeMaTHKH, UX OTIMYMH OT
METOJIOB JPYTUX €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX IPUMEHEHUS
MaTEeMaTHKU JJI PELICHUS HAYYHBIX U IPUKIIAJHBIX 3a/1a4.

[IpuoputeTHBIMU LIENIIMU 00YYEHUS MaTeMaTHKe B 7—9 Kiaccax sBISIIOTCA:
(dbopMupoBaHHUE LIEHTPAJIBHBIX MAaTEMaTHUYECKUX MOHATHH (YMCIIO, BEIMYMHA, T€OMETpUYecKas
¢urypa, nepeMeHHas, BEpOSTHOCTb, (QYHKIMs), OOECIEeUMBAIOIIMX [PEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs 00yJarOIIUXCS;

MOJIBEJICHNE OOyJaroMXCcs Ha JOCTYIHOM JUIi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYKAIOLIero MHpa, NMOHMMaHME MaTeMaTHKH KakK 4YacTH oOuied KyJabTypbl
YeJI0BEUECTBA;

pa3BUTHE  HMHTEUIEKTYyaIbHBIX W TBOPYECKMX  CHOCOOHOCTEH  0Oywarommxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHHUM, KpUTUUHOCTU MBIIIJIEHNSI, HHTEpECA
K U3Y4YEHHIO MaTEMATUKH;

¢dopmupoBanue (HyHKIMOHATIHHON MaTeMaTHYECKONH TPaMOTHOCTH: YMEHHS paclo3HaBaTh
MIPOSIBJICHUS MATEMaTHUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B PeabHbIX )KU3HEHHBIX



CUTyallusiX W TPH HM3YUYEHUU JPYTUX YYEOHBIX MPEAMETOB, IMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTeH, (opMyIHpoBaTh MX Ha S3bIKE MATEMAaTHKH M CO3/1aBaTh MaTeMaTHUECKHUE
MOJIEJIM, TPUMEHSTh OCBOCHHBIM MaTEMaTUYECKUM ammapar JUIsi pPelIeHUs] MPAKTHKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbIE PE3YJIbTATHI.

OcHOBHBIE JIMHUM COJICPXKAHUS IPOrpaMMBbl 10 MatemaTuke B 7—9 kiaccax: «Anredpa
(«AnreOpandeckne BBIpaXCHUS», «YPaBHEHUS W HEPaBEHCTBa»), «DyHkuum», «I'eomerpusi»
(«I'eomerpuueckie (GUTYpBI M HX CBOHCTBa», «l3MepeHHE T'€OMETPHYECKUX BEIHUUHY),
«BeposTHOCT M cTaTHCTUKa». JlaHHBIE JMHUM pa3BUBAIOTCS NApaJUIeNIbHO, Kaxzaas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM
KOHTAaKT€ U B3aUMO/IEHCTBUU.

CopnepxaHue mnporpaMmbl IO MaT€MaTUKE, paclpeleleHHOe [0 TojaM OO0ydeHus,
CTPYKTYPUPOBAHO TakUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIPOCaM
oOyuaromuecs: oOpalaiuch HEOAHOKPATHO, YTOOBI OBJIAZIEHHME MAaTEMaTUYECKUMU MOHATUSAMU U
HaBbIKaMU OCYIIECTBISAJIOCH MOCIEI0BATENbHO U IMOCTYNATEIbHO, C COONIOIEHUEM MPHUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAINCHh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHUX
MIPEACTABICHUN 00YJarONIUXCsl, paciupsis U yriyouss ee, oOpa3ys MpOYHbIe MHOKECTBEHHBIC
CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wmarematuka sBIseTCS 00sf3aTe€IbHBIM Y4EOHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. B 7-9 kimaccax maTemaTuka U3ydaeTcs
B paMKax CJIEAYIOIMNX YI€OHBIX KypcOB: «AnreOpay (BKIIOUAst DJIEMEHTHI CTATHCTHKUA M TEOPUU
BepositHocTel) U «l'eomerpusi». IlporpamMmoii mo MaTeMaTWKE BBOJUTCS CaMOCTOSITEIBHBIN
y4eOHBIN Kypc « BepOATHOCTh U CTAaTUCTHKAY.

OO6miee yucaO 4YacoB Il HW3ydeHUs MareMaThkd (0a30BBIM ypOBEHb) Ha YPOBHE
OCHOBHOTO 00mIero oopasoBanus — 612 gacos: B 7 kiacce — 204 vaca (6 4yacoB B HEIEN0), B 8
kiacce — 204 gaca (6 yacoB B HeJenio), B 9 kiracce — 204 gaca (6 4acoB B HEJIENIO).

CornacHo yueOHOMY IUIaHy B 7-9 kiaccax u3y4aeTcss ydeOHBIM Kypc «AnreOpay,
KOTOPBIM BKIIIOYAET CJENYIOIIME OCHOBHBIE pa3felibl colepkaHus: «YUucia v BBIUMCIECHUS,
«AnreOpanyeckrue BbIpaXKEHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkuuu». Ha uzyuenue
yuebHoro Kypca «Anrebpa» oroaurcs 306 gacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8
knacce — 102 gaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 gaca B Helenio).

VYueOusblii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUINE OCHOBHBIE pa3fielibl COJCp KAHUS:
«['eomerpuueckue Qurypsl W HX CBOHCTBa», «l3MepeHHe TeoOMeTpUYECKUX BEIUMYUHY,
«/lexapToBBl ~ KOOpAMHATHI Ha  IUIOCKOCTW», «BekTopel», «/[BuKeHUS  IIIOCKOCTHY,
«[IpeoOpazoBanus nomobusi». Ha uzyuenue yuebHOro kypca «l'eomerpus» otBomutcs 204
yaca: B 7 kiacce — 68 vacoB (2 yaca B Heneno), B 8 kimacce — 68 dacoB (2 yaca B HeJen0), B 9
Ki1acce — 68 yacoB (2 yaca B HEJIETIO).

B yueOubiii kypc «BeposSTHOCT, M CTaTHCTUKa» BXOIAT paszaensl: «lIpencraBnenue
JAHHBIX M OMNHUCaTellbHAs CTAaTUCTHKaA», «BeposTHOCTHY, «IJIEeMEHTHl KOMOHHATOPUKH,
«BBegenue B Teoputo rpacdosy». Ha m3yuenune ydueOHOTO Kypca «BeposSTHOCTh M CTATHCTHKA
otBoguTcst 102 yvaca: B 7 kiacce — 34 yaca (1 yac B Hexmento), B 8 kiacce — 34 yaca (1 yac B
Hezeno), B 9 kimacce — 34 yaca (1 yac B Hefento).



COJEP/KAHUE OBYYEHUA
YUYEBHBINA KYPC «AJITEBPA»
7 KJIIACC

Yucia ¥ BIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J OT OAHOM (GOpMBI 3amucu Apodei K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUMBAHUE PALlMOHAIIBHBIX
grcen. ApudMeTHUECKue IEHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM TIOKa3aTelIeM: OIpeelieHre, MpeoOpa3oBaHne BHIPAKCHUN Ha
OCHOBE OTIPEACIICHHUS, 3aUCh 0OIBIINX dncen. [IpoIeHTsl, 3anuch MPOIEHTOB B BHJE IPOOH U
Ipobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3aJjauM Ha IMPOLIEHTHI, pEIICHNE 3a/1a4 U3 peanbHON
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYpaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUsl

[IepeMeHHBIE, YMCIOBOE 3HAYEHWE BBIPAKEHUS C NepeMeHHOM. JlomycTumble 3Ha4YeHMs
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXAY BeJIMYMHAMH B  BHUAE (QOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEeHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIpAKEHUS, MTpaBWIia MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia pacKpbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoJiCcTBa CTENEHH C HATYPAIbHBIM MTOKA3aTEIEM.

Opnounensl 1 MHOTO4WIeHbl. CreneHp MHOrouieHa. CloXKeHHe, BBIYMTAHNE, YMHOKCHHE
MHOTOWIECHOB. DOpMynbl COKPalIEHHOTO YMHOJKEHHS: KBaJgpaT CyMMBbI M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHNs] M HEPAaBEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHHIA.

JluHeitHoe ypaBHEHHUE C OJHOW MEPEMEHHOW, YHUCIO KOpPHEW JIMHEMHOro YypaBHEHHS,
pelieHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHHMI MO YCIOBHIO 3ajadyu. PelieHue
TEKCTOBBIX 33/1a4 C IOMOLIBIO YPaBHEHUH.

JIuHeliHOE ypaBHEHME C JIBYMsI IIEpeMEHHbIMHU U ero rpapuk. Cuctema ABYyX JMHEHHBIX
YpaBHEHMH ¢ JIByMs IE€pEeMEHHbIMU. PellieHne cUCTeM YpaBHEHMH CIOCOOOM MOICTAHOBKH.
[Ipumeps! pelieHns TEKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM YPABHEHUM.

DOyHKUMU

Koopmunata Touku Ha npsMoil. UucinoBble NpOMeXyTKU. PaccrosHue Mexny nByms
TOYKaMHU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu Ox u Oy. AbGcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHOM IuiockocTu. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmyramu. Utenue rpaduxos
peanbHbIX 3aBUcuUMOcTei. Ilonstne ¢ynknuu. I'papux ¢ynkumu. CpolicTBa (GyHKUUMH.
JIuneitnas ¢yHkuus, e€ rpaduk. ['paduk ¢pynkuuu y = |x|. I'paduueckoe pernieHne auHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIACC

Yuciia 1 BBIYHCICHUA

KBangpatuslii kopenb u3 uncina. Ilonarue o6 wuppanmoHanbHOM uucie. JlecsiTHUHBIE
NpUOIIMKEHNS UppalMOHATBHBIX yncen. CBoicTBa apuMETHYECKUX KBAAPATHBIX KOPHEH U UX



NpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH W BBIYHUCICHUSAM. JleliCTBUTEIbHBIC
qucia.

Crenens ¢ LeabIM NIOKa3aTesieM U e€ cBoiicTBa. CTaHapTHas 3allliCh YUCIA.

Auaredpanyeckne BbIpaKeHUsl

KBanpatHblil TpEXUsIeH, pa3ioKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpamdeckoil apoobu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JeJieHue anredpandeckux apoOeil. PannoHanbHble BBIpRXKEHUSI U UX
npeoOpazoBaHue.

YpaBHeHusi U HepaBeHCTBA

KBanparHoe ypaBHeHue, (Qopmyna KOpHEW KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHIl, cBoAAIMXCA K JUHEHHBIM M KBajpaTHeIM. [lpocteifiue apoOHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUH C ABYMsI NMEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YpPAaBHEHUN C JABYMs IIEpEMEHHBIMU. [IpuMepsl peleHus CUCTeM HEJIMHEHHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TekcTOBBIX 33729 anreOpanvdecKuM CIoCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHelHbIE HEpaBeHCTBA C OJHOM mnepeMeHHOU. Cucremsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DYyHKIMU

[Tonsitne ¢pynkuuu. OGnacTh ONpeneeHns U MHOXKECTBO 3HaueHu (yHkuu. CrocoObl
3aanusi QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHknum mno e€ rpaduky. Ilpumepst rpaduxon
(GyHKIUH, OTpaXAIOLUX PeaTbHbIE IPOLECCHI.

OyHKIMM, ONHMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO NPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduki. OyHKIHE Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe peleHne ypaBHEHHIl i CHCTEM
YpaBHEHHIA.

9 KJIACC

Yucia 1 BbIYHCICHUSA

PanmoHanbHble ynciia, UppalMOHAIbHBIC YHUCIIA, KOHEUHbIE U OECKOHEUHBIE JECITUYHbIC
npodu. MHOXKECTBO JI€HCTBUTENIBHBIX YHUCEN, ACHCTBUTENbHBbIE YHUCIA KaK OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXKECTBOM
JNEUCTBUTEIBHBIX YACET U KOOPIAUHATHON IIPSIMOM.

CpaBHeHUE JEWCTBUTENBHBIX 4HUCEl, apu(MeTHYecKHe IEHCTBUS C AECHCTBUTEIbHBIMU
YHCIIaMHU.

PazMepbl 0OBEKTOB OKpPYXKAIOIIEr0 MHUPA, UIMTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM
MHDE.

[TpubnnxéHHOe 3HAUYEHUE BEIMYMHBI, TOYHOCTh MNpHUOIMKeHHs. OKpyIrJeHue 4YHCell.
IIpukuaka v OlleHKa pe3yabTaTOB BBIYMCICHUN.

YpaBHeHHS H HEPABEHCTBA

JInneiiHoe ypaBHeHue. Penenue ypaBHEHHM, CBOIAIIUXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOJMILIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUH TpeTbed M 4YETBEPTOM CTEIECHEN
Pa3IoKEHNEM Ha MHOYKUTEIIH.

Pemenne  npoOHO-pallMOHANIBHBIX ~ ypaBHeHHMH.  PemeHne  TEKCTOBBIX  3ajad
anreOpandeckuM METOJIOM.



VYpaBHeHHe C IBYMsS MEpeMEHHBIMU U ero rpaduk. Pemenue cuctem ABYX JTHMHEWHBIX
YpPaBHEHUN C IBYMs II€pEMEHHBIMU. PellleHHMe cucTteM IByX YpaBHEHUMH, OJHO M3 KOTOPBIX
JMHEWHOe, a Jpyroe — BTOpOW creneHH. |'paduueckas nHTEpHpeTalys CHCTEMbl YpPaBHEHHH C
JBYMS IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 areOpandyeckum CrocoooM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne NMHEMHBIX HEPABEHCTB C OJHOW IlepeMEHHOM. PeleHne cUCTEM JIMHEHHBIX
HEPaBEHCTB C OJHOHN mepeMeHHOH. KBampatHbie HepaBeHCTBa. I 'paduueckas WHTEpIpeTaIHs
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

DYyHKUMU

KBanparuunas ¢ynkius, e€ rpaduk u coiicta. Ilapabona, KOOpIuHATHl BEPILINHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipadukn dyrxumit: Y = kx, y = kx + b, y = kix, y = x3, y = \x, y = |x| u ux cBoiicTpa.

Yucii0BbIe MOCIEA0BATEILHOCTH M IIPOrPeCcCUH

[ToHsiTHE YMCTIOBOM MOCIIENOBATEIBLHOCTU. 3a/laHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHOMN
hopmyroit u popMysoi N-TO YIeHa.

Apudmernyeckas U reomerpuueckas — mnporpeccuu.  Dopmynel  N-ro  ueHa
apu(MeTHyecKoil ¥ reoMeTpUUECKO Mporpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenue uiaeHoB apuPMETUYECKON U T€OMETPUYECKOM MPOrpeccuil ToukaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

YYEBHBIN KYPC «TEOMETPHUSI»
7 KJIIACC

Hauvanbnabie monstus reomerpuu. Touka, npsmasi, OTPE30OK, Jdyd. Yrod. Buael yrios.
BepTtukanbaeie u  cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYrOJbHHK.
[NapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cumMMeTpuH. [Ipumeps cuMMeTpun
B OKPY)KaroIllleM MHUpE.

OcHOBHBIE TIOCTPOEHHS C NOMOMIbIO HHUPKYIs u JuHeilku. TpeyronpHuk. Boicora,
MeJraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN 1 PAaBHOCTOPOHHUM TPEeyroibHUKH. HepaBeHCTBO TpeyrojJbHHUKA.

CpoiicTBa W TMpU3HAKK paBHOOEAPEHHOTO TpeyrojapHuka. Ilpu3Hakum paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKK HapajuIeNbHBIX NpAMbIX. CyMMa yriioB TpeyroJjibHUKa. BHeninue
yTJIbl TPEYTOJIbHUKA.

[IpssmoyronpHbI  TpeyrodbHUK. CBOMCTBO MenuaHbl MPSIMOYTOJBLHOTO TPEYrOJbHHKA,
MpoBenEHHOW K rumoteHyse. llpu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB.
[IpsiMOYTOIBHBIN TPEYroNbHUK € yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa o OOJIbIIEM yriie U OOJbIIeH CTOPOHE TpeyrodbHuKa. [leprneHuKynsp 1 HakIOHHAs..

I'eomeTpuueckoe Mecto To4eK. buccekrpuca yrina M cepeAVHHBIN MEPHEHIUKYISP K
OTpE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy)XHOCTb W Kpyr, XOpJa M JuaMeTp, HMX CBOMcTBa. B3aumHOe pacnosoxeHue
OoKpyx)HOCTH U mpsimoil. KacaTtenbHas u cexkyiias K OKpy*&HOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yroj. BrincanHas 1 onucanHas OKpY>KHOCTH TPEYTOJIbHHUKA.



8 KJIACC

UYerplpéxyroynbauku. [lapamienorpamm, ero npusHaku M cBoWcTBa. YacTHble ciydau
napaiesiorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpaT), MX MPU3HAKH M CBOMCTBa. Tpamerws,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsMoyroipHas Tpanenus.

Meron ynBoenus Menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u Teopema O
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue IMHUY TpeyroJibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Togo6ue TpeyrosbHUKOB, KO3PduiueHT nogodus. [IpusHaku 1momo0ust TPEYroIbHUKOB.
[Ipumenenue no1o0ust Ipy peLIEHUH PAKTUYECKUX 3aa4.

CpoiicTBa mom@aaed reoMmerpuueckux ¢uryp. @opmynsl A MIIOLWAAN TPEYroJbHUKA,
napajuiesorpamMmma, pom6a u tpaneruu. OTHOIIEHHE TI0Ma e 0100HBIX (Uryp.

Brruncnenue miomaaei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. [Ipumenenune teopemsl Iludaropa npu pemeHUM MPaKTHYECKUX
3a/1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrja MNpsSMOYIOJbHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue ¢pyakiuu yrios B 30, 45 u 60°.

Brnucannbie W LEeHTpasbHBIE YIJIbI, YIOJI MEXIY KAacaTeIbHOW W XOPIOH. YTIIBI MEXIY
XOpJAaMH U CeKyllMMH. BrnucanHele W oOnucaHHble 4YETHIPEXYTOJbHUKU. B3aumHoe
pacrnoyio)keHne JByX OKpykHocTel. Kacanme oxpyxHocTeil. OOmme KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEICHHUSL.

Pemienue TtpeyronpbHukoB. Teopema KOCHMHYCOB H Teopema CHHYCOB. PelieHue
MPAKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue moaobus. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB CEKYILUX,
TeopemMa o KBaJpaTe KacaTeJIbHOM.

Bextop, anmuHa (MOIyNb) BEKTOpa, COHAMpPABIEHHBIE BEKTOPBIL, IPOTHUBOMOJIONKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalyl Haj
BekTOpamu. Pa3nokeHne BeKTOpa 1o JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTel BeKTOpa.
CkansipHO€ Mpou3BeIeHNE BEKTOPOB, MPUMEHEHUE JIJIsl HAXOKICHHUS IJIMH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA IUJIOCKOCTH. YpaBHEHHUS TMPSAMOW U OKPYKHOCTH B
KOOpJUHATaX, MepeceueHrue OKPYKHOCTEH U MpsAMBIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJILHUKU. [[MMHA OKpyx)HOCTU. ['paycHas u paguaHHas Mepa yria,
BBIYHCIICHUE JIMH OyT OKpykHOcTeil. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBUKEeHHS MJIOCKOCTU ¥ BHYTPEHHUE CUMMETPUU QUryp (31eMeHTapHbIe MTPEICTaBICHHS).
[TapamtensHbii nepenoc. I1oBopor.

YUYEBHBINA KYPC «BEPOSAITHOCTb U CTATUCTHKA»
7 KJIIACC

[IpencraBnenue MaHHBIX B BHJE TaOmuL, Auarpamm, rpadukoB. 3amojHEeHHE TaOIHIL,
YTEHUE U OCTPOCHHE AUArpamMmMm (CTOIOMKOBBIX (CTOIOUATHIX) U KPYroBbIX). UTeHue rpadukon



peanbHBIX TporeccoB. M3BiedeHne MHGOPMALMU U3 TUarpaMM M TaOJIMI, UCIOJIb30BaHUE H
MHTEpIpETaIys JaHHBIX.

OmnwucarenpHas CTaTUCTHKA: CpelHee apudMeTHUecKoe, MeuaHa, pa3Max, HauboJbIIee U
HaMMEHblIIee 3HaYeHUs1 Ha0opa YMCIOBBIX AaHHBIX. [IprMeps! ciy4aiiHOM H3MEHYHBOCTH.

CrydaiiHplii SKCriepUMEHT (OTIBIT) M ciiydaiiHoe coObITHe. BepostHocTs U wactoTa. Ponb
MaJIOBEPOSITHBIX M TPAKTHYECKH JOCTOBEPHBIX COOBITHH B Mpupojae u B oOmiectBe. MoHeTa u
UTpaIbHAsl KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenps BepmuHbl. Yucio pédep u cymMmapHasi CTEIEHb BEPIIIHH.
[IpencraBnenne o cBs3HocTH rpada. Lenm u muxiel. [Tytu B rpadax. O6xon rpada (ditepos
nyTs). [IpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenne 3a1a4 ¢ moMombsto rpagos.

8 KJIACC

[IpencraBnenune naHHBIX B BUE TaOIHI], 1UarpamMmm, rpaduKoB.

MHOX€ecTBO, 3J€MEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu HajJ MHOXECTBaMHU:
oObeMHEHUEe, TepecedyeHue, gonojHeHue. CBoiicTBa omepanuii HaJg  MHOXKECTBaMU:
MepeMeCTUTEIbHOE, COYeTaTelbHOE, paclpeAeNuTeNbHOe, BKIOUeHUs. Vcrmonb3oBaHue
rpaU9IeCcKOTO MPEACTABICHHUS MHOXKECTB JIJIsl OTIMCAHUS PEAbHBIX MPOIECCOB U SBJICHUH, TPH
pElIeHNH 3a1au.

N3mepenue pacceumBaHus OaHHbIX. Jlycrnepcuss M CTaHIAPTHOE OTKIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsL.

DOnemMeHTapHble COOBITUSI ciaydailHOro omnbiTa. CiydaiiHble coObITHS. BepostHOCcTH
coObITUH. ONBITEI C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHsMH. CiydaifHBIA BBIOOD.
CBsi3b MEXJy MAaJOBEpPOSITHBIMU M MPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJIE,
00111eCTBE U HayKe.

Hepeo. CBoiicTBa 1€peBbEB: €IUHCTBEHHOCTh MMYTH, CYIIIECTBOBAHUE BUCSYEH BEPIINHBI,
CBS3b MEXK]y YHCIOM BepuIMH U uucioM pé&dep. IlpaBuno ymHoxeHus. Pemienue 3amau c
MTOMOTIIBIO TPadoB.

[IpoTuBomnonoxkubie coObITHsA. Junarpamma Diepa. OObenMHEHHE U TepeceueHUe
coopiTuii. HecoBmecTHbie coObITHsA. Dopmyna  CIOXKEHUS  BEPOATHOCTEH.  YcCIOBHas
BeposTHOCTH. [IpaBusno ymHoxxenus. HezaBucumbie coObitus. [IpeacraBienue skcnepuMenTa B
BHJIE JepeBa. PemieHne 3aa4 Ha HAXO0XKJIEHHUE BEPOSTHOCTEW C MOMOIIBIO JIepeBa CIy4alHOIO
SKCIEPUMEHTA, IMarpamMm Jditsiepa.

9 KJIACC

[IpencraBnenue AaHHBIX B BUJE Tabiull, AUarpamm, rpadMKoB, HHTEpIpETalys JaHHbIX.
UreHue u NOCTpoeHUE TabIULL, JUarpamMm, rpauKoB 10 peabHbIM JJaHHBIM.

IlepectanoBku u (akropuan. Coueranus u yuciao couetaHuid. TpeyronbHuk Ilackans.
Pemienue 3a1a4 ¢ UCnoJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CilyyaifHblil BBIOOp TOUKM M3 (UIYpHI Ha IUIOCKOCTH, M3
OTpPE3Ka U U3 YT OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepus ncnbplTaHui 10 nepsoro yenexa. Cepust ucnblTaHUN
bepuynnu. BepostHocT coObITuil B cepuu ucnbITanuii bepnysnu.

CrnyvaiiHass BEIMYMHA M PACHpPENEICHHE BEPOATHOCTEW. MaremaThdeckoe 0XXHJaHuE U
mucnepcus. I[IpuMepsl MaTeMaTHYECKOTO OKMAAHUS KaK TEOPETHUECKOrO CPEIHEro 3HAa4YeHHUs
BEJIMYMHBL. MaTeMaTHu4ecKoe OKUIaHUEe U JUCIIEPCHUS CIIyYalHOW BEJIUYMHBI «UUCIIO YCIIEXOB B
cepuM UcnblTaHui beprymm.



[TonsiTre 0 3akoHe OONBIINX YKcell. M3MepeHne BepOSTHOCTEH ¢ TOMOIIIBIO 4acToT. Poib
Y 3Ha4YCHHE 3aKOHA OOJIBIIUX YKCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS IIPOTPAMMBI 110 MATEMATHUKE XapaKTePU3YIOTCS:

1) maTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIIOMY M HACTOAIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHUSM POCCUHUCKMX MAaTEMAaTHKOB M POCCHUICKOM MAaTeMaTU4YECKOM
IITKOJTBI, K HCITOJTb30BAHMIO 3TUX JOCTIKEHHH B IPYTHX HAYKaX M MPUKIIAJIHBIX chepax;

2) rpasKIaHcKoe U TyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA W peaju3allud ero TIpas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIETYp TpakJIaHCKOTo oOIecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ATHYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTIKECHUM
HayK{, 0CO3HAaHHEM BAKHOCTH MOPATbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy/I0BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE€ B pEHICHWH TMPAKTUYECKUX 3a]a4 MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTeMAaTHYEeCKOTO OOpa30BaHMsS Ha MPOTSHKECHUU
BCEH KU3HU NJIsl YCTICIIHOW TPO(EeCCHOHATBHON AESITEIBHOCTH M PAa3BUTHEM HEOOXOIMMBIX
YMEHUN, 0CO3HAHHBIM BBIOOPOM M TIOCTPOEHUEM MHIMBHUIYAIBHON TPAaCKTOpHUH 0Opa30BaHUS U
YKU3HEHHBIX TUTAHOB C YU€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOILIMOHAJIBHOMY U JCTETUYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX
00BEKTOB, 3aJa4, PEIICHUH, PacCyKACHUI, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 MO3HAHUS:

OpUEHTAIlel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX HPEICTaBJICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUS YEJOBEeKa, MPUPOAbI MU OOIIeCTBAa, MOHUMAHUEM
MaTeMaTH4YeCKOW HAayKu Kak cgepbl YelIOBEYECKOW IesITeNbHOCTH, JTAllOB €€ Pa3BUTHUS U
3HQUMMOCTH Ui pa3BUTUS  LUMBWIM3ALWK, OBJAJCHUEM  A3BIKOM MAaT€MAaTUKU U
MaTeMaTHYECKON KyJIbTypOW KaK CpEICTBOM IIO3HAHMS MHUPA, OBJIAJACHHEM HPOCTEHIIMMHU
HaBBIKaMU UCCIIEI0BATEIbCKON 1€ATEIbHOCTH;

6) ¢usmyeckoe BocnuTaHue, GOPMHUpPOBAHHE KYJIbTYPbI 310POBbSI M IMOLHOHAIBLHOIO
0J1aronoJIyYu:

FOTOBHOCTBIO MPUMEHATh MaT€MAaTUUECKHE 3HAHHWS B HMHTEpPEcax CBOETO 3J0pOBbs, BEACHUS
3I0pOBOT0 00pasa >kKM3HH (340pOBOE MUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
perynspHas pusudeckass akTUBHOCTh), CPOPMUPOBAHHOCTHIO HaBbIKa pediekcuu, Mpru3HaHuEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTAIlel Ha NpPUMEHEHHWE MaTeMaTUYeCKUX 3HAHWK A pelieHus 3agad B 001acTu
COXPAaHHOCTH OKpY)Karolled cpelibl, IUIAaHUPOBAHUS MOCTYIKOB M OLEHKHM HMX BO3MOKHBIX
MOCJIEJICTBUH ISl OKPYKAIOIIEH Cpelibl, 0CO3HAHUEM TJI00aTBbHOTO XapaKTepa HKOJIOTHUECKUX
mpo0IeM U MyTeil uX penieHus;

8) amanranus K N3MEHSIOIUMCS YCJIOBHSIM COIHAILHOM W MPUPOTHOI Cpeabl:
TFOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEOINPEACIICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSITEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS Y IPYTUX



JrozieH, MpruoOpeTaTh B COBMECTHOM IESTETbHOCTH HOBBIC 3HAHHS, HABBIKA U KOMIICTCHLIUH U3
OIIBITA IPYTUX;

HE00X0AMMOCTBIO B ()OPMHUPOBAHUHM HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYIHpPOBATh UJEH,
MOHATHS, TUTIOTE3bI 00 00BbEKTAX U SBJICHUAX, B TOM YHCIIEC PaHEe HE U3BECTHBIX, OCO3HABATH
neuIuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PAa3BHUTHE,
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BbI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBAaTh INPUHUMAEMbIE PELIEHHS U JEeHCTBUS,
(hopMyHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBH, (OPMUPOBATH OTIBIT.

METAINIPEAJMETHBIE PE3YJbTATDBI

B pesynmpraTe OCBOEHHS NpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyuwatomierocsi OyayT chOpMUpOBaHBI METANPEJIMETHBIE PEe3YJbTaThI,
XapaKTepU3ylollMecs  OBJIAJICHMEM  [I03HABATEIbHBIMM  YHMBEPCAJIbHBIMU  Y4€OHBIMU
JEHUCTBUSIMH, KOMMYHUKATUBHBIMU YHUBEPCAITbHBIMHU y4eOHBIMU JIEHCTBUSIMH,
PEryISATUBHBIMU YHUBEPCATIHBIMU YU€OHBIMU JICHCTBUSMU.

Ilo3naBaTenbHbIEe YHHBepPCcAJIbHbIE yUeOHbIe el CTBUSA

[To3HaBarenbHBIE YHUBEpCaIbHbIe YueOHbIE JecTBUs oOecnieunBaroT popMupoBaHre 6a30BbIX
KOTHUTHBHBIX MPOIECCOB 00ydaromuxcsi (OCBOEHHE METOJIOB MO3HAHMSI OKPYXKAIOLIET0 MHUpa,
MIPUMEHEHHE JIOTUYECKUX, UCCIIeI0BATENbCKUX ONEpaluid, yMeHH padoTath ¢ nHpopMalueii).
ba3oBble Joruyeckue aeicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MIPU3HAKU MAaTeMaTUYECKUX O0OBEKTOB, TIOHATHUH,
OTHOIICHUH MEXIy MOHATHAMH, (DOPMYIHpPOBaTh ONpPENEIICHUsS MOHATHUN, YCTaHABJIUBAThH
CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaluU, OCHOBaHUA AJ1si 0000LIEHUS U CPaBHEHUSI, KPUTEPUH
MIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH M TNPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE W
OTpULaTeNIbHbIE, €MHIYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTE€MaTHUYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpeurs B (akrax,
JTAHHBIX, HAONMIOJEHHUSIX M  YTBEPXKACHUAX, Mpeajaratb KpUTEPUM JJIs  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

MIPOBOJUTH BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHAYKTHUBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

pa3buparh J0Ka3aTesIbCTBA MATEeMATUYECKUX YTBEPKIACHUM (TpSAMble U OT MPOTHUBHOTO),
MPOBOJUTH  CAMOCTOSITEIbHO  HECJIOKHBIE  JIOKa3aTeJbCTBA  MaTeMaTU4yecKuxX  (hakToB,
BBICTPAaWBaTh ApPryMEHTALMI0, TMPUBOIUTH TMPUMEPbl U KOHTPIPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pelieHus yueOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BApUAHTOB pELICHUS,
BBIOMpATh HarOoJIee MOIXO AN C Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble nccienoBarenbckne AeiicTBUSL:

UCIOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT IO3HaHUS, (OPMYIUPOBATH
BOINPOCHI, (PUKCHPYIOIIKE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO YCTAHABIMBATh HCKOMOE
U 1aHHO€, (OPMHUPOBATH TUIIOTE3Y, AP YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIUTH MO CAMOCTOSITENIEHO COCTABJIEHHOMY IJIaHY HECJIOXKHBIM HKCIIEPUMEHT, HeOOoIbIIoe
UCCIIeIOBAaHUE MO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEKTa, 3aBHCHMOCTEH
00BEKTOB MEXTy COOOI;



CaMOCTOATENbHO (POpMyIHpOBaTh 0000LIEHUS W BBIBOABI IO pE3ylbTaTaM IPOBEICHHOTO
HaAOJIOICHUS, UCCIIEIOBAHMS, OL[CHUBAThH JOCTOBEPHOCTDH IMOJIy4EHHBIX PE3YJIbTATOB, BHIBOJOB
# 00001IEHNIH;

MIPOrHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLIECCA, @ TAK)KE BBIABHIAaTh MPEATNOJIOKEHUSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unopmanueii:

BBISBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTH HMH(OPMALUH, MAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a9u;

BBIOMpAaTh, AHAIM3UPOBATh, CHCTEMATH3MPOBAaTb W  HWHTEPIPETUPOBATH  MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEIICTABIICHHS,;

BbIOMpaTh (QOopMy MpeicTaBlieHUuss WHGOPMallMd M WUIIOCTPUPOBATh pEIIaeMble 3aladyu
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIAAMU;

OLIEHMBATh HAJISKHOCTh HWHQPOPMAIMHM 110 KPUTEPHSM, MPEUIOKEHHBIM YYUTEIEM WM
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KomMyHuKaTHBHBbIE YHUBepcadbHble yueOHbIe el cTBUS

KoMMyHMKaTHBHBIE yHUBEpCallbHbIE ydeOHble NEHCTBUS 00ecreurnBaoT cHOpMUPOBAHHOCTH
COIMABHBIX HABBIKOB O0YUYAIOIIAXCSL.

Oo0uienue:

BOCIIpUHUMATh M (POpPMYyJIHpPOBATh CYXJEHUS B COOTBETCTBHH C YCIOBUSMH W IEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, TaBaTh MOSICHEHHS 110 X0y PEIICHHUS 334l U OJTYIEHHBIM PE3ylIbTaTaM;

B X0Ji¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEeMBI,
pelaeMoit 3a7auu, BICKa3bIBaTh UEH, HAIIEJICHHbIE HA MOUCK PELIEHUs], CONIOCTABISATh CBOU
CYXACHHUS C CYKICHUSIMH IPYTUX YYaCTHUKOB JAMAJIOra, OOHAPY>KUBATh Pa3IMyuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe (GOopMyTupOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;
MPEJICTaBIATh PE3ylbTaThl pEIICHUs 3aJayd, OJKCIEPUMEHTa, UCCIEAOBaHMs, IPOEKTa,
CaMOCTOATENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIGHHS C YYeTOM 3aJady IMpe3eHTalud U
0COOCHHOCTEH ayAUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAWBHIYalbHOM pabOThl Mpu
pelIeHny y4eOHbIX MaTeMaTHYECKHX 3a/ay;

MIPUHUMATH 11eJIb COBMECTHOM AEATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHON paboThl,
pacnpenensats BUAbl pabOT, JOrOoBapuBaThCsA, OOCYXKIATh Mpolecc M pe3yiabTar padoThI,
0000111aTh MHEHHSI HECKOJIbKUX YEIIOBEK;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (00CyxIeHUs, 0OMEH MHEHUSIMHU, MO3TOBBIC
IITYpPMBbl U JPYTHUE€), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JICHCTBUS C
JIPYTMMU YJ€HaMH KOMAaHIbI, OIICHUBATh KAayeCTBO CBOEro BKJIaJa B OOUIMI MPOIYKT IO
KpUTEpUsIM, cHOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerysiTuBHbIEe YHHBepcalbHbIe yueOHbIe JeiicTBUS

PerynaTuBHble  yHUBepcaJbHble YyueOHble JeHcTBHS  oOecneunmBalOT  (OPMHPOBAHUE
CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HaBBIKOB JTMYHOCTH.

Camoopranm3zanms:

CaMOCTOSITENIbHO COCTaBIISAThH IJIaH, aJTOPUTM pEUISHHs 3aJadyd (MU ero 4acTh), BHIOMpATh
crnoco0 pemIeHHuss C YYEeTOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4eTOM HOBOM MH(pOpMaLuu.
CaMOKOHTPOJIB:



BIIQJIETh CIMOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJII TMpoIlecca W pe3ylibTrarta pelIeHUs
MaTeMaTUYEeCKOM 3ada9H;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEHICHUW 3aJla4l, BHOCHUTH
KOPPEKTHBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3yibTaTa JCATCIbHOCTH TIIOCTABIICHHON 1€ M YCJIOBUSIM,
OOBSCHATh TMPHYUHBI JIOCTIDKECHUS WM HEJOCTWDKCHUS IIeTH, HAXOJUTh OIIHNOKY, IaBaTh
OIIEHKY MPUOOPETCHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDI
YUYEBHBIN KYPC «AJITEBPA»

K konmy oOydeHuss B 7 KJjacce OOyYarONIUICS TOJYYUT CIEAYIOIINE MPEAMETHBIC
pe3yabTaThl:

Yucia ¥ BIYUCICHUSA

BbinonHATh, couderass YCTHbIE W NHCbMEHHbIE MPUEMBI, apU(pMETHUECKUE NEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPAXKEHUH, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUN JPOOHBIX BBIPAKEHUN, COJEp)KaIIMX OOBIKHOBEHHbIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (hopMBI 3amucH 4Mcen K Apyroi (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHMBATH U YIOPSA0YHMBATh PALMOHAIBHBIE YHCIIA.

OKpyrisTh 4yncia.

BBINOMHATE NPUKUAKY M OLIEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUH YHMCIIOBBIX
BbIpaXKCHUH. BBINOIHATE AEHCTBUS CO CTENICHSIMHU C HaTYpaJIbHBIMU ITOKA3aTEIIMU.

[IpuMeHATh NpPU3HAKU [EJIMMOCTH, PA3JIO’KEHHE HAa MHOXKMUTEJINM HATypajbHBIX YHUCEIl.

Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOIICHUEM BEJIUYUH,
IIPONOPLMOHAIBHOCTIO BEIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJAbTAaThl PELICHUS 3aa4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpaKeHUs!

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMsI y4eOHOTO MaTepuana.

Haxonuth 3HaueHust yKBEHHBIX BBIPQXKEHUH MPH 33aHHBIX 3HAUYCHUSIX [1€PEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUS] B MHOTOWIEH IPUBEACHUEM IM0JA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOroWwieHa Ha MHOIOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymniecTBiIATh pa3ioXKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOLIbIO BBIHECEHUS 3a
CKOOKH OOIIIer0 MHOKUTENS, TPYNIHUPOBKH claraeMbIX, IpUMeHeHus: (GopMyil COKpaléHHOTO
YMHO>KEHUS.

[IpumeHnsTh npeoOpa3oBaHUSI MHOTOWIEHOB JUId pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEN C HATYpaJbHBIMH MOKa3aTeIIMH Ul IpeoOpa3oBaHUs
BBIPQKCHUN.

YpaBHeHHUS H HEPABEHCTBA



PemaTte nuHElHBIE ypaBHEHHS] ¢ OJHOM NEPEMEHHOW, MPHUMEHSS IMPaBHIIA NEPEXOJA OT
UCXOJHOTO YypaBHEHHUS K pPaBHOCUIBHOMY eMy. llpoBepsTh, SBISETCS JIM YHUCIO KOPHEM
YpaBHEHMUSI.

[TpumensTh rpaduueckrue METO bl IPH PEIICHUY JTMHEHHBIX YPABHEHUN U X CHCTEM.

[TonGupath mpUMeEpHI Iap YUCEll, SIBISFOIIUXCS PEIICHUEM JIMHEHHOTO YPAaBHEHHUSI C IBYMS
[IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaduK JMHEWHOTO YypPaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MTOJIB3YsCh T'Pa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctembl ABYX JIMHEHMHBIX YpaBHEHHH C JBYMSI MEPEMEHHBIMU, B TOM YHCIIE
rpadYECKH.

CocTaBiaTh M pemiath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJjaud MOJyYEHHBIN
pe3yabTar.

DyHKUMU

N300paxkaTh Ha KOOPAMHATHON MpPSAMONW TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJIUHATaM, JIydd, OTpPE3KH, MHTEpBalbl, 3alUCHhIBAaTh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOpPJMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOPAMHATaM, CTPOMTH
rpaduku muHeRHbIX QyHKUKUNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh € TOMOIIBIO (YHKUUNA H3BECTHbIE 3aBUCHMOCTH MEXAY BEJIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, I€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTb, BpeEMS,
00BbEM paboTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPEACTABICHHUS M aHaW3a WH(POpPMAIUH, WU3BJICKATh U
MHTEPIPETUPOBATH MHPOPMAIIHNIO U3 TpahUKOB peaibHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydenuss B 8 KkJjacce o0OydJaromiuiics TOJYyYUT CICAYIOIINE MPEAMETHBIC
pe3yNbTaThI:

Yucia 1 BbIYHCICHUSA

Hcnonp30Barh HavyallbHbIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJCHHUS M BBIYMCICHUH, HM300pa)kaTh AEUCTBUTENBbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh MOHATHE apUPMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOAUTh KBAaJpaTHbIC
KOPHH, UCIOJIBb3YS IPU HEOOXOIMMOCTH KAJIbKYJISTOP, BBIIIOJHATH TPEOOpa30BaHUs BEIPAKEHUI,
COJIepXKalIuX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCEN C MOMOUIBIO ACCATUYHBIX JIPoOeil u
creneHei yucna 10.

AnredOpanyeckue BbIpaKeHUs!

[IpuMeHSITh MOHSTHE CTENEHUW C LEeJbIM MOKa3aTeleM, BBINOJIHATH MPeoOpa3oBaHUs
BBIPAKEHUH, COAEPKALNX CTENIEHH C LIEIBIM ITOKA3aTEIIEM.

BbINONHATE TOXKAECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHHI Ha OCHOBE
MpaBWJI JHCTBUI HaJl MHOTOWIEHAMH U anreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKHUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUNM [ pEHICHHS pa3IW4yHBIX 3a7ad U3
MAaTeMAaTHKH, CMEXHBIX TPEIMETOB, U3 peaIbHOMN MPAKTUKHU.

YpaBHeHHUS H HEPABEHCTBA



Pemats nuHelHble, KBaIpATHBIE YPAaBHEHUS U PALlMOHAIBHBIE YPAaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM TrpaduyecKux TpeAcTaBiIeHUN (yCTaHaBIMBAaTh, HMMEET JIM YpPaBHEHHUE WIIH
CUCTEMAa YpPaBHEHUM pEILIEeHUs], €CJIU UMEET, TO CKOJIBbKO, U IIpOYee).

[lepexoauTs OT CIOBECHOW (GOPMYTUPOBKH 3ahadl K e€ anreOpandeckod MOAETH C
MIOMOIIBIO COCTaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKHU, pellaTh JIUHEWHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHON M HX CHUCTEMBI, JaBaTh I'papUUECKyI0 HIUIIOCTPALUIO
MHO>KECTBA PELLIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMU

[lonumath ¥  UCHONB30BaTh (PYHKIMOHAJbHBIE TIOHATUS U SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYCHUS), ONPENENSITh 3Haue€HHWE (PYHKIMU [0 3HAUYCHHUIO apTyMEHTa,
OTPEIEeNATh CBOMCTBA PYHKIMU O €€ TpaduKy.

Crpouts rpaduku 51eMeHTapHbIX QYHKIUI BHUA:

y=Kk/x, y=x2, y = x3,y = |x|, y = VX, onmcbIBaTh CBOHCTBA YHCIOBON (DYHKIMH MO €&
rpauky.

K konmy oOydenuss B 9 KJjacce OOyJarONIUiCs TOMYYUT CICAYIOIINE MPEAMETHBIC
pe3yabTaThI:

Yucia 1 BbIYMCICHUS

CpaBHUBATH U yNOPSAA0YMBATh PAMOHAIBLHBIC U NPPALIMOHAIILHBIEC YHCIIA.

BeimonsATe apupmeTnueckre JelCTBUS C pallMOHAIbHBIMU YUCIAMH, COYETass YCTHBIE U
MIMCBMEHHBIC TPUEMBI, BBIIIOJHATH BEIYUCICHUS C HPPALMOHAIBHBIMY YU CIIAMU.

Haxonuts 3Ha4eHUA CTENEHEN ¢ LENIBIMU M0KA3aTeIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyryATh JNEHCTBUTENBHBIE YKMCIIA, BBIIOJHATH IPUKHUIKY PE3YJIbTaTa BBIYUCICHUM,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHEHHBIE M KBaJpaTHbIC YPAaBHEHHUs, YPAaBHEHMS, CBOIAIIMECS K HUM,
npocTeiie JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pematp cuctemsl ABYX JIMHEWHBIX YPaBHEHHMH C JBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHHE HE SIBJIAETCS JINHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpanyeckUM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHU C IByMs IEPEMEHHBIMH.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAaHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIE C
IpUMEHEHHEeM Trpaduyeckux MpeAcTaBlIeHUN (YCTaHaBIMBaTh, HMMEET JIM YpaBHEHHUE WM
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHblE HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, H300pa)xkaTb peLICHHE
HEPABEHCTB HA YMCIOBOW MPSIMOM, 3alIUCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM MpPAMOIi,
3aIHUCHIBATh PELIEHHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA IPU PELLIEHUH PA3JIMYHbIX 3aad.

DOyHKUMA



Pacrio3naBare pyHKIIMU M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIOI0KEHHE Ha
KOOPJIMHATHOM IIIOCKOCTH rpadukoB GyHKImA Bupa: Y = kX, y = kx + b,y = k/x, y = ax2 + bx +

C,y =x3,y=1x, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHi1 KOA((UIIHEHTOB, ONMUCHIBATH CBOMCTBA

GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TpapUKH KBAJPATHUYHBIX (DYHKIMIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHrKaMm.

Pacno3naBare  kBaspatnyHyro (QyHKOHI0O 10  Qopmyine, TPUBOAUTH  MPUMEPHI
KBaJ[PaTHYHBIX QYHKIUI U3 peabHOU )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEA0BATEIbHOCTH M IIPOrPECCUU

PacnioznaBath apupMeTHUECKyI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX Crocodax
3aJJaHusl.

BbINONHATE BBIYMCIEHUSI C KCIOJIb30BaHHEM (OpMyS N-ro ujieHa apupMeTH4YecKod Hu
F€OMETPUUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300paxkaTh 4iaeHbl NOCIeI0BATEILHOCTH TOUKAMU HAa KOOPAWMHATHOM TJIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCJIOBBIMH IOCEIOBATENIBHOCTIMH, B TOM YHCIE 3aJaud
13 peasIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHUI).

YUEBHbBIN KYPC «TEOMETPUS»

K konmy oOydeHuss B 7 KJjacce OOyJarONIUICS TIOMYyYUT CICAYIOIINE MPEAMETHBIC
pe3yabTaThI:

Pacmo3naBate W3ydYeHHBIE Te€OMETpPHYECKHE (QHUTYPBI, OMNpenensITh HX B3aUMHOE
pacrosio’keHnue, u300pakaTb TEOMETPUYECKHE (DUTYPHI, BBIMOJIHATH YEPTEHKH IO YCIOBHIO
3agaud. VM3mepsaTh JNUHENHBIE W YIVIOBbIE BEIWYMHBI. PemiaTh 3a7adyd Ha BBIYMCICHUE UIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenath TpyOyI0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIUYHMH IMPEAMETOB B PEAbHOM JKH3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazMepsl 3TUX 0OBEKTOB IO MOPSIKY BETHYUHBI.

CTpouTh YEpPTEKH K TEOMETPUUECKUM 3aa4aM.

[Tonb30oBaThCcsi MpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCHOJIb30BAaTh IPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIHbHUKOB ITPU PEIICHUH 3a/1a4.

[IpoBOAUTH JIOTMYECKHUE PACCYKACHUS C UCTOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonp30BaTbcsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEACHHOM K TUIOTEHY3€ MPSAMOYTOJbHOTO TPEYrOJbHUKA, B PELICHUU
reoMeTpUUYECKHUX 3a/1a4.

Onpenenars napauieTbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT C HUMU
cexymas. Onpeaenars napajjiebHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOUEK
OJIHOU MIPSIMOM /10 TOYEK APYroil mpsiMOM.

Pemats 3a1aun Ha KeT4aToit Oymare.

[IpoBOIUTH BBIYUCIIEHUS W HAXOAWTh YHUCIOBbIE U OYyKBEHHBIC 3HAYEHUS YIIIOB B
FEOMETPUUECKHX  33Ja4aX C  HUCHOJb30BAHUEM CYMMBbl  YIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX MPU MEPECeUCHUH MABYX MMapaIeIbHBIX
MpSIMBIX CeKylIel. Pemare mpakTuyeckue 3aaun Ha HaX0KJI€HUE YIiIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh OMPENENITh OUCCEKTPHUCY yria
Y CepEeMHHBIN NMEePIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.



@opMyIMpOBaTh ONPEACICHUS OKPY)KHOCTH U KPYra, XOpAbl U JUaMeTpa OKPYXKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3aa4.

Bnaners moHATHEM ONHCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJHUTh €€
ueHtp. [lomp3oBaThes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIC NEPIECHIUKYISIPHl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OHON TOUKE.

Biagetp noHATMEM  KacaTeapHOM K  OKPY/KHOCTHM, IIOJIB30BaTbCsi TEOPEMOM O
MEePIEHIUKYJIIPHOCTU KacaTelbHOU U pajauyca, IPOBEAEHHOTO K TOUKE KaCaHUSs.

[Tonp30BaThCcsi MPOCTEHIIMMU TEOMETPUYECKUMU  HEPAaBEHCTBAMH, IOHUMATh HUX
MIPAKTUYECKUM CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHE MIOCTPOCHUS C TTIOMOIIBIO IIUPKYJIS U JIMHEHKH.

K konmy oOydenuss B 8 kiacce o0OydaromIuiics TMOJYYUT CIEAYIOIINE MPEAMETHBIC
pe3yabTaThl:

Pacro3naBath OCHOBHBIE BHJIBI UYETHIPEXYTOJILHHUKOB, MX SJEMEHTHI, TOJb30BaThCS HX
CBOMCTBaMH NPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsSTh CBOWCTBA TOYKM TIEPECEUCHMs] MEIWAH TPEyroJbHUKa (I[EeHTpa Macc) B
pElIeHNH 3a/ay.

Branets monsTHeM cpeHEl JTMHUHM TPEYroJbHUKA W Tpamelud, MPUMEHSATh UX CBOMCTBA
IIpyU pElIeHUuM reoMeTrpudeckux 3anad. llosb3oBarecs Teopemoit daseca m TeopemMoil o
MPOTIOPITUOHATBHBIX OTPE3KaX, MPUMEHSITh MX JUISI PEeIISHUS MPAKTUUECKUX 3a]1a4.

[IpuMeHsTh MPU3HAKK TIOI00MS TPEYTrOJIHHUKOB B PEIICHUH T€OMETPUUECKHX 3a/1a4.

[Tons3oBatbest Teopemoit [lumdaropa mns pemieHUss TeOMETPUUECKHX W TPAKTUYECKUX
3amad. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHYECKUX 3a/adax, CaMOCTOATENIbHO JAENaTh
YepTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIVHBI.

Brnagets NMOHATHSAMU CHHYCAa, KOCMHYCA M TaHI€HCa OCTPOTO yrja MpsMOYrOJbHOTO
TpeyronbHuKa. [101630BaThCs STUMH MOHATHSIMU JUIS1 PELLICHUS IPAKTUYECKUX 3a1a4.

Beruucnsate  (pasnuyHBIMH - criocoOaMu) — IUIOMIA[Ab  TPEYrojJbHHKA W IUIOIIAN
MHOTOYTOJIbHBIX  Guryp (moin3ysich, TIJA€ HE0OX0auMO, KalbKyistopom). Ilpumensrts
MOJIYy4YEHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bragets NOHATHSAMH BIOMCAaHHOTO M LEHTPAJIbHOIO yIja, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MexAy XOopAaMu (CEeKYIIMMHU) U Yyriie MEeXIy KacaTelbHOW U XOpAoin
IIPU PELICHUH FEOMETPUUYECKHX 3a/1ay.

Bragete moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NMPUMEHSATh CBOMCTBA OMUCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELICHUH 3a/1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJAENIU i
3a/1a4 peajabHOU )KU3HU U MPOBOJUTH COOTBETCTBYIONINE BHIYMCIICHUS C TPUMEHEHHUEM MOJ00HS
Y TPUTOHOMETPUH (TIOJIB3YACh, IIe HE0OX0IUMO, KaJbKYISITOPOM).

K xonmy obOydenus B 9 kJacce oOy4arouiuiicss MOJYYUT CIEIYIOIIUE TMPEAMETHbBIC
pEe3yNbTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIIMH OCTPHIX VIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3IUYHBIE  AJIEMEHTHl  MPSIMOYTOJBHOTO  TPEYroJbHUKA  («pelIeHUEe  MPSMOYTOJBbHBIX
TPEYrodbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KANBKYIATOPA) UTMHBI U YIJIBl JUIS HETaOIUYHBIX
3HAYCHUM.

[Tonp3oBatbest hopMynaMu MPHUBEIECHUS B OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSI HAXOXKJACHUS! COOTHOIIEHUI MEX1y TPUTOHOMETPUUYECKHUMU BETMUYMHAMMU.



Hcnonb30BaTh TEOPEMBbI CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYroJIbHUKOB»), NIPUMEHATh UX IPU PELIEHUMH I'€OMETPUUECKUX
3a]1a4.

Brnaners noHsTHsAMEU npeoOpa3zoBaHus MOJ00HS, COOTBETCTBEHHBIX JIEMEHTOB MOJIOOHBIX
¢uryp. [lomp30BaThCs CBOHCTBAMH 1OI00US POU3BOJIBHBIX (DPUTYp, YMETh BBIYUCIATH JJTUHBI U
HAXOJUTh YIIIbl Y MOAOOHBIX Guryp. IIpumMeHsTh CBOICTBAa MOJOOMS B MPAKTHUECKUX 3aadax.
YMeTb MpHUBOANUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbcst TeOpEMaMU O MPOU3BEICHUM OTPE3KOB XOPJ, O IMPOU3BEAECHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonmb30BaThcs BEKTOpaMH, MOHHUMATh HMX TEOMETPUYECKUH M (DU3HYECKHA CMBICI,
MPUMEHATh WX B PEUICHUM T'€OMETPUUYECKUX U (QU3MdecKuX 3anad. [IpumeHsATh ckalsipHOE
MIPOM3BEACHNE BEKTOPOB Ul HAX0XACHUS JUIUH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOpAMHAT HA IUJIOCKOCTH, MPUMEHSATh €ro B peHIeHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers MoHATHSAMU NPaBUIBLHOIO MHOTOYTOJBHHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTd
OKPY)KHOCTH M pPaJlMaHHOW Mepbl yrja, yMETh BBIUHCISTH IUIOMIAJb KPyra U €ro 4YacTei.
[IpyMeHsSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (wim LEHTpPBI) CUMMETPUM (PUTYp, NPUMEHSTh IBUKEHHS IIOCKOCTH B
MPOCTEMIINX CITyqasiX.

[IpuMeHsTh MoJlydeHHBbIE 3HAHUS Ha MPAaKTHUKE — CTPOUTHh MaTeMaTUYeCKUue MOJENH s
3aJ1a4 peajbHOU )KM3HHU U MPOBOJUTH COOTBETCTBYIOLIME BHIYMCIEHUS C IPUMEHEHHEM TOI00us
Y TPUTOHOMETPUYECKUX (PYHKITHH (TIOJB3YSCh, 1€ HEOOXOIUMO, KaTbKYISITOPOM).

YUYEBHBIN KYPC «BEPOSITHOCTH 1 CTATUCTHKA»

K konmy oOydeHuss B 7 KJjacce OOYyJarONIMICS TMOJYyYUT CICAYIOIINE MPEAMETHBIC
pe3yabTaThI:

Uurate uHbOpMaIMIo, MPEACTAaBICHHYI0 B TaliHIlaX, Ha JAWarpaMMax, HpPeICTaBIISTh
JTAaHHBIC B BHJIC TAOJHUIl, CTPOUTH JUArpaMMbl (CTOJOMKOBBIE (CTOOYATBIE) M KPYTrOBBIE) TIO
MaccUBaM 3HAYCHHIH.

OnuceiBaTh M HMHTEPIPETUPOBATH pEAIbHbIC YHCIOBBIE JaHHbBIC, IPEICTaBICHHBIC B
Tabiuuax, Ha AuarpaMmax, rpapukax.

Hcnonb3oBath A OMUCAaHUS JaHHBIX CTAaTHCTUYECKHE XapaKTEPUCTUKHU: CpeaHee
apudmernyeckoe, MeraHa, HanOOJbIlIee U HAMMEHbIIIee 3HAYCHUS, Pa3Max.

Nmers mpencraBiieHrne O CiydyallHOM HM3MEHUMBOCTH Ha TMpUMEpax LeH, (pusmdeckux
BEIIMYMH, aHTPOMOMETPUYECKUX JAaHHBIX, HWMETh MPEJICTaBICHHE O CTATUCTHYECKOU
YCTOMYHMBOCTH.

K xonmy obOyuenus B 8 kjacce oOyyaromiuiicss MOJYYUT CIEIYIOIIHME TMPEAMETHbBIC
pEe3yIabTAThI:

W3Bnekatb W mpeoOpazoBbiBaTh WHGOpPMAIWIO, MPEACTAaBICHHYIO B BUIE TaOmuIl,
ararpamm, rpauKoB, MPEACTABIATh JaHHBIE B BUJIE TaONHUII, JUarpamMmm, rpaduKoB.

OnuceiBaTh 1aHHBIE C MIOMOIIBIO CTATUCTHYECKUX MTOKA3aTeNel: CpeqHUX 3HAYCHUH 1 Mep
pacceuBaHus (pa3Max, TUCHIEPCUs U CTAHIAPTHOE OTKIOHEHHE).

HaxonuTh 9acTOThl 4YMCIOBBIX 3HAYEHUH W YAacTOTHI COOBITHI, B TOM 4YHCIE IO
pe3ynbTaTaM U3MEpeHH U HaOIIOICHHIA.



Haxomuth BEpOSTHOCTH  CiOy4daliHbIX COOBITMII B  ONbBITAX, 3Has BEPOSATHOCTU
AIIEMEHTAPHBIX COOBITHH, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU
COOBITUSIMH.

Hcnonp3oBath TpaduuecKkue MOJIETU: JEPEBO CIYyYalHOTO SKCIEPUMEHTA, THarpaMMbl
Dlinepa, uuciaoBast npsmasi.

OnepupoBaTh MOHATHSAMH: MHOXECTBO, IIOJIMHOXXECTBO, BBINOJHATh OIEpAllMd HaJ
MHO>KECTBAMHU: OOBEIUHEHUE, NIEPECEUCHUE, JOINOJHEHUE, MEPEUUCIIATh 3JIEMEHTHl MHOKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonp3oBath Tpaduyueckoe MpencTaBICHHE MHOXKECTB M CBS3€H MEXIy HUMHU IS
ONMCAHUS TPOLIECCOB U SIBJICHHWH, B TOM 4YHCII€ NpPU PELICHUHU 3aJady U3 JPYrUX Y4eOHBIX
MIPEIMETOB U KYPCOB.

K konmy oOydenuss B 9 kjacce 0OyJaronIUiCs TOJYYUT CIEAYIOIINE MPEAMETHBIC
pe3yabTaThl:

W3Bnexkatb u mpeoOpa3oBBIBaTh HWH(MOpPMAIMIO, TMPEACTABICHHYI0 B  Pa3JIMYHBIX
HCTOYHUKAX B BUJE TaOMUL, auarpamm, rpadukoB, NpPEJICTaBIsATh JaHHblE B BUAE TaONMIL,
yarpamm, rpaQuKoB.

Pematp 3amaun opraHM30BaHHBIM NEpeOOPOM BapUaHTOB, a TAKXKE C HCIOJIb30BaHHUEM
KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb3oBaTh onucaTenbHble XapaKTEPUCTHKHU Ui MAacCUBOB UYHCIIOBBIX JaHHBIX, B TOM
quClie CpeTHIE 3HAUEHUS U MEPbI pacCEeUBaHUS.

Haxoautb 4acToThl 3HaUY€HUI U 4aCTOTHI COOBITHSI, B TOM YHCJIE MOJIb3YSACh Pe3yJbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUIA.

Haxonuth BepoATHOCTH ciy4dailHBIX COOBITUI B HM3y4EHHBIX OIbBITaX, B TOM YHCIE B
OTBITaX C PAaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU, B CEPUSX UCHBITAHUHN J0 MEPBOTO
ycrexa, B CEpUsiX UCIbITaHUI bepHyin.

HNmeTs nipeacTaBiieHUE O CIy4ailHON BEJIMYUHE U O PACTIPEACIICHUN BEPOSTHOCTEM.

Nwmets mpeacraBieHne 0 3akoHE OOJBIIMX YKCEN KaK O MPOSIBICHUM 3aKOHOMEPHOCTH B
ClIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIKUX YKCEN B IPUPOJE U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHBIN KYPC «AJITEBPA»

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kontpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
1 Yucna v BeIYKCIIeHUs. ParinoHanbHbIe o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIrCOPAHICCKHE BHIPDKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 ¥ PaBHCHIA H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopysatet n rpaguic. Gymkiym 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne 1 odobuierne 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 1



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uucna n Berunciienns. KBagparusle KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncnenus. CTeneHb ¢ HeIbIM v bubnuoteka [IOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPaKEHUSI. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHCTBa. KBajpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubmuoreka [IOK
8 DyHKuzH. OCHOBHBIC MOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
o DyHiumn. THCIOBLIC PYHKUHH o https://m.edsoo.ru/7f417af8
bubnuroreka [JOK
10 IT 6 2
OBTOPEHHE 1 0000IICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [ITIPOI'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Uucna v BeruncieHus. [[elicTBUTENbHbIE 9 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuoteka [IOK
OJTHOM TIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 1 bubnuoteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
> DyHkiH 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
6 YucnoBbie OCIEA0BATEIHHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 18 1 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 5 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHUYECKOE INIAHUPOBAHUE YYEBHBIN KYPC «'EOMETPHUSI»

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kontpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Ipocrenmme reome ecKue
1 it caoncran, Hasepennt reowerpmanon: | 14 Eatmmorers HIOK
' p p https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 TpeyroseHmi 22 1 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe NpsIMBbIE, CYyMMa YTJI0B 14 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpyrT. [ 'eoMeTprueckue bubnuoreka [IOK
4 14 1 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Tosropenne, obodwenHe sHarui 4 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 2 2



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uu(poBbIe
Ne o/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
! HerbipExyroabHHK 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u reopema o
2 MPOTIOPITUOHATBHBIX OTPE3KaX, MO00HBIE 15 1 brbmmorexa [TOK
poriophl P > 04 https://m.edsoo.ru/7f417e18
TPEYrOJLHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB u faHoro onTHIiIIX ¢ur 14 1 brommorexa [TOK
peyr 4 YP- https://m.edsoo.ru/7f417e18
[Tnomaam mogoGHBIX GUTYp
4 Teopema I[Tudaropa u Hauana 10 1 bubnnoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriabl B OKpy>KHOCTH. BriricanHblie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
. bubnuoreka [IOK
6 I1 6006 4 1
OBTOPEHIE, OOODILCHICE SHATHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB M TeM uugpoBbie
Ne i/ P Konrpoabubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 bubnuoreka [IOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nogoous. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
B 12 1
3 CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPMHATHI HA TUNTIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
5 OKPYKHOCTH | IIJIOIIAIh Kpyra 8 1 bubmorexa [TOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomiaieit
bu6mmoreka [JOK
6 6
JlBIKCHHS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIHS 7 bubnunoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 2



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHUYECKOE INIAHUPOBAHUE YUEBHBINA KYPC «BEPOSITHOCTDb U CTATUCTUKA»

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB M TeM uudpoBbie
Ne n/m P Kontpoasubie | Ilpakrnueckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [JOK
! TIpeACTaBIeHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 OmcaTeibast CTaTieTka 8 https://m.edsoo.ru/7f415fdc
. bubnuoteka [IOK
3 CorydaitHas H3MCHIMBOCTE 6 . https://m.edsoo.ru/7f415fdc
bubmmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CIIy4aliHOTO 4 1 bubnuoteka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001Ienne, cucTeMaTH3al s 3HaHUH 5 httos://m.edsoo.ru/7f4155dc
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudpoBbie
Ne o/m P Kourpoabusie | IIpakTHueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [JOK
! Tosroperne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcaTenpHas cTaTUCTUKA. PaccenBanme 4 bub6mmoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
3 Mrokectsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
4 BeposaTHOCTB CitydaitHOTO COOBITHS 6 1 httos://m.edsoo.ru/7f417f62
bu6mmoreka [JOK
> Brezerue B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Catysaidnsie cobprTus 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001Ienne, cucTeMaTH3aI s 3HaHUH 4 2 httos://m.edsoo.ru/7fA1 7fb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt KonrtpoJbnbie | IIpakTHyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [JOK
! lostopenue kypea 8 xnacca 4 https://m.edsoo.ru/7f41a302
bub6mmoreka [JOK
2 DIEMEHTHI KOMOHHATOPHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTpHueckas BEpOSITHOCTD 4 bubmorexa [OK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henrranus bepiysm 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
> Cotysainas BenHuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmennue, KoHTpOI 10 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2
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IPOBEPAEMBIE TPEFOBAHUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC
Kon npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
pe3yJbTara o0pa3oBaTe/IbHON IPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
1 Yucna v BBIYUCIICHUS
11 BeimonHsTs, coyeras YCTHBIE u MUCEMEHHBIC
: MIPUEMBI, apu(PMETHIECKUE JCHCTBUS C PAMOHATBHBIMH YHCIIAMH
HaxomnTh 3Ha4€HUS YMCIIOBBIX BEIPKECHUH, TPUMEHSTH

1.2 pa3zHooOpa3HbIe CTIOCOOBI ¥ TPUEMBI BBIYMCIECHUS 3HAUEHUIN TPOOHBIX
BBIpKCHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH
[lepexonuThk OT 0AHOM (OPMBI 3aMUCH YHCET K APYTOit

13 (mpeobpa3zoBbIBaTh JECATHUHYIO IPOOb B OOBIKHOBEHHYIO,

' O0OBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO 1pO0Bb)

1.4 CpaBHUBATPh U yHOPSIOYMBATEH PAIIMOHAIBHBIC YHCIIA

1.5 OKpyrasaTh Yncna
BbINONHATE TPUKUAKY M OLIEHKY pe3y/bTaTa BEIUUCICHUM, OLICHKY

1.6 3HAQYEHU  YMCIIOBBIX  BBIPAKECHMIA. BreimonHate  IeWCTBUS CO
CTENEHSIMH C HATypaJbHBIMH MOKa3aTeIsIMU

17 [IpuMmeHaTs  OpU3HAKU  JEIMMOCTH,  pa3jokKeHue  Ha

' MHO>KUTEIHN HaTypaJIbHbIX YHCEI
Pemare  mpakTHKO-OPHUEHTUPOBAHHbBIE 3aJauu, CBS3aHHbBIC C
OTHOIICHHEM BEJUYMH, IPOTIOPILHOHATBHOCTHIO BEIUYHH,

1.8 IpPOLIEHTaMH, HMHTEPIPETHPOBaTh  pe3yibTaThl PELICHUS  3a7ay
C Y4eTOM OTpaHHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpPUBAEMBIX
00BEKTOB

2 AnreOpandecKkue BRIPOKECHUS
21 Hcnons3oBath areOpanydecKyro TEPMHUHOJIOTUIO u

' CHUMBOJIMKY, IPUMEHSTH €€ B IPOLIeCCe OCBOCHUS YUeOHOT0 MaTepuana
2 Haxomuts 3HAYEHUS OYKBEHHBIX BBIpKEHUI npu

' 3aJJaHHbIX 3HAYEHUSIX IEPEMEHHBIX
23 Bemonnsate  mpeoOpazoBaHus LEJIOTO  BBIP@OXKEHUS B

MHOTOYWICH MPHUBCACHUCM HOI[O6HBIX CJIaracMbIX, paCKpbITUEM CKOOOK




BremonaaTs YMHOXCHUC OAHOYWICHA HA MHOTOYJICH M MHOI'OYWICHA

2.4 Ha MHOTOYIEH, NMPUMEHATh (OPMYJbl KBagpaTa CyMMBI M KBajpara
paszHoCTH
OcymiecTBIATh pa3iioKEeHUE MHOIOWIEHOB HAa MHOXKHUTENIN C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH 0OIIET0 MHOXKHTEJIS, TPYIITUPOBKHU CIIaraeMbIX,
npuMeHeHHs (OPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTh peoOdpa3oBaHKsI MHOTOUIEHOB JJISl PEIICHUS PA3INYHbIX
' 3a/1a4 U3 MaTeMAaTUKU, CMEXHBIX [IPEIMETOB, U3 pPealbHONU MPAKTUKU
97 Hcnonp30Bark CBOKCTBA CTENEHEH C HATYypaJIbHBIMHU MOKA3aTEISIMU
' JUTsl TIpeoOpa30BaHus BBIPAKEHUH
3 YpaBHEHUs 1 HEPaBEHCTBA
Pemate nuHeEVHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOW, IPHUMEHSI
3.1 MpaBuIa Mepexoa OT UCXOJHOTO YpaBHEHUS K PaBHOCHIBHOMY €MY.
[IpoBepATh, ABASETCS M YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensTs rpaduieckue METOIbl Ipd  pEIIeHUH
' JIMHENHBIX YPAaBHEHUIN U UX CHCTEM
33 [ToaOupats mpuMepsl ap Yncen, SIBISIFOIINXCS pelIeHUEM JIMHEHHOTO
' ypaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJIMHATHOM TJIOCKOCTU T'PaPUK JTUHEHHOTO YPAaBHEHHSI C
34 JIBYMsI MEPEMEHHBIMHU; MOJB3YSICh TpaQUKOM, MPUBOAUTH HPUMEPHI
pelIeHNs YpaBHEHUS
35 PemaTte cucteMbl 1BYX IMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU, B
' TOM uucie rpadpuyecku
CocTaBiaTh U peuiaTh JIMHEHHOE ypaBHEHHE WU CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH MO YCIIOBUIO 3a/la4M, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJIa4ui MOJy4YEeHHBINH pe3ybTarT
4 Koopaunatse! u rpaduku. yHKIIUN
N300paxkaTe Ha KOOPAMHATHON MpPSIMON TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KU, HHTEPBAIbI, 3aMHCHIBATH
YHCIIOBBIE MPOMEKYTKU Ha alNredpandeckoMm si3bIKe
42 Otmeuars B KOOpAMHATHOMN MJIOCKOCTH TOYKA  TIO
' 3aJJaHHBIM KOOpJIUHATaM
43 Crpouth rpaduku JuHeHHbIX QyHKUUNA. CTpOUTh Tpapuk (HyHKIUU
y=IX
OnuceiBaTh ¢ MOMOLIbIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]Y
4.4 BEIMUMHAMHU: CKOPOCTb, BpEMs, PAacCTOSIHHE, IIEHY, KOJIMYECTBO,
CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00beM paboThI
4.5 HaxonuTh 3HaueHne QyHKIMU N0 3HAUYEHHIO €€ apryMeHTa




4.6

[Monumare  rpaduueckwii  cHOCOO  MPENCTABICHUS W aHaIHM3a
uHpOpPMaIK, W3BIEKAaTh M HWHTEPIPETUPOBATH HHPOPMALUIO U3
rpauKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEN

BeposTHOCTB U cTatucTUKa

5.1

Ywurate nHpOpMAIHIO, MPEICTABICHHYIO B Ta0IMIaX, HA JTUarpaMMax,
NpPEACTaBIATh JaHHbIE B BHJAE TaOMUI, CTPOWTH JUATPAMMBbI
(cronbukoBbIe (CTON0YATHIEC) I KPYrOBBIE) IO MAaCCUBaM 3HAYCHU I

5.2

OnuceiBaTh ¥ HMHTEPIPETUPOBATH pealbHBIE  YHCIIOBBIE
JIaHHBIE, IPE/ICTABJICHHBIC B TA0NINIAX, HA qUarpaMmmax, rpadukax

5.3

Hcnonb3oBath TUIst OTIMICAHUS JTAHHBIX CTaTUCTUYECKHE
XapaKTEePUCTUKU: cpeHee apupMeTHIecKoe, MeinaHa, HauOoJibliee U
HauMEHbIIIEe 3HAUCHUS, pa3Max

2.4

HNmerts npencrasiaeHue o CilydallHOW M3MEHYHMBOCTH Ha MPUMeEpax IEH,
(¢u3NyecKux  BEIUYMH, AHTPOIIOMETPUYECKUX  JaHHBIX, HUMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

PacrioznaBaTh u3yueHHBIE reoMeTpHueckue (Urypbl, ONpeAensiTh HX
B3aMMHOE€ PACMOJIOKCHHE, H300pakaTh TeOMETpUUECKHe QUTYPHI,
BBITIOJTHATh YEPTEXKH MO YCIOBUIO 3amaud. M3MmepsaTh JIHHEWHBIE H
YIJIOBBIC BEIMYMHBL PemaTh 3aaun Ha BRIYHCIICHUE JUTHH OTPE3KOB U
BEJIMYUH YTJIOB

6.2

Jlenate rpyOylo OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYMH IPEIMETOB B
pealbHOM  KHM3HHM, pPa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznmuuarsb
pa3Mepsbl 3TUX 00BEKTOB MO MOPSIKY BETUUNHBI

6.3

CTpOI/ITB YCPTECKU K TCOMCTPUICCKHUM 3aJadaM

6.4

[Tonb3oBaTbcsl MpU3HAKAMH PABEHCTBA TPEYTOJbLHUKOB, HUCIOJB30BATh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPHU PEUICHUN
3aau

6.5

HpOBO,Z[I/ITL JJOTHUYCCKUC pacCyxxAI€HUs C
HCIIOJIb30BAHUEM I'COMCTPHUUCCKUX TCOPEM

6.6

ITonp30BarbCs IIpU3HaKaMH paBCHCTBA MpAMOYT'OJIbHBIX
TPEYIrOJIbHUKOB, CBOMCTBOM MCAUAHBI, HpOBG,I[GHHOfI K THIIOTCHY3C
MMPAMOYTOJIBHOT'O TPCYIrOJIbHUKA, B PCHICHUU I'COMCTPUICCKHUX 3a/1ayd

6.7

Onpenenars napajyieIbHOCTh NPSMBIX C IOMOILIBIO YIJIOB, KOTOPBIE
oOpazyer ¢ HUMHU cekymas. OnpeaensaTh MapauleIbHOCTh MPSAMBIX C
IIOMOILBI0 PaBEHCTBA PACCTOSHUN OT TOYEK OJHOU IPSIMOU 1O TOYEK
JAPYroi npsmoun

6.8

PemraTe 3amauyn Ha KJIeT4aTOM 6YM8.FC

6.9

HpOBO,Z[I/ITL BBIYHUCIICHHUA W HaxXOAWThb YHCIIOBBIC H GYKBCHHLIC
3HAYCHHA YIJIOB B TCOMCTPUUCCKUX 3a/la4aX € UCITOJIb30BAHUECM CYMMBI
YrJIOB  TPEYroJIbHUKOB U  MHOTOYI'OJIbHUKOB, CBOICTB YIJioB,
06pa3OBaHHLIX npu MnepeCcCUCHUU JBYX MapaJUICIbHBIX JIIPAMBIX




ceKyllel. PemaTe npakTuyecKkue 3a/1a4yv Ha HAXO0XKACHUE YIIIOB

Brajgers moHSATHEM reOMETPUYECKOTO MECTa TOUCK. YMETh OTIPEICIISATh
6.10 OMCCeKTpUCY yIila W CEpPEeIUHHBINA MEPIEeHAUKYISP K OTPE3KY Kak
reOMETPUYCCKUE MECTa TOUYCK

@opMynupoBaTh  ONPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl
6.11 U JMaMeTpa OKPYKHOCTH, IOJIb30BAaTbCS MX CBOMCTBAaMH. YMEThb
IIPUMEHSATH 3TU CBOMCTBA IIPU PELIECHUH 3a/1a4

Biamere NOHATHMEM ONMCAaHHOW OKOJIO TPEYrOJIBHMKA OKPYKHOCTH,
YMETb HaxXxOAWUTb €€ LICHTP. IToap30BaThCs q)aKTaMI/I 0O TOM, 4YTO
6.12 OMCCEKTPHUCHI YIIIOB TPEYroJbHUKA TEPECEKAIOTCS B OJIHOM TOYKE, U
0 TOM, YTO CE€PEAUHHBIE NEPIEHAUKYIISPEI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJTHOW TOUKE

BJ'IaI[eTI) MMOHATHEM KacaTeabHOM K OKPY)XHOCTH, IOJIb30BATbHCs
6.13 TEOPEeMOW O TEPIEeHAMKYSIPHOCTH  KacaTelbHOW W  pajuyca,
IMPOBCACHHOT'O K TOYKE KaCaHHA

6.14 [Tonb3oBarsCs MPOCTEUIIMH T€OMETPUYECKAMU
' HEpPaBEHCTBaMU, IOHUMAaTh UX MIPAKTUYECKUNA CMBICIT
6.15 [IpoBOANTE OCHOBHBIE TE€OMETPHUYECKUE MOCTPOEHUS C MOMOUIBIO

LUPKYJIA U JIMHEHKHU

IIpoBepsieMbie YJ1eMEHTbI COIEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COePKAHMS
1 | Yncna v BEIYMCTICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TIEPEXOA OT OJHOW (OPMBI 3amMcH Jpolei K
1.1 | nppyroii. IloHsATHE palMOHANBHOIO 4YMCJA, 3alMCh, CPAaBHEHHE, YIOPSJI0YMBAHUE
palMOHAIBHBIX YHCEIT
12 Apudmernueckue 1eHCTBUS ¢ pallMOHAIBHBIME YnciaMH. Perienue 3aqa4 u3 peabHON
"~ | mpaKkTUKM Ha YacTH, Ha IPoOn
13 CreneHb ¢ HaTypaJbHBIM IOKa3zaTesIeM: OIpelesieHHe, NpeoOpa3oBaHUe BbIPaKEHUI
"~ | Ha OCHOBE OIIPE/IEIICHUS, 3aITUCh OOJIBIINX YHCEI
14 [TporueHTHI, 3aNKCh MPOLICHTOB B BHJE APOOH M JPOOH B BHJIE POLEHTOB. Tpu
"" | ocHOBHBbIE 3a/]auu HA IPOIIEHTHI, pelIeHHe 3aJau U3 PealbHOM MPAKTUKH
15 [Tpumenenue HPU3HAKOB JeTMMOCTH, pasnoxeHue Ha MHOYKHTEIH
™~ | HaTypaJbHBIX YMCeN
16 PeanbHble 3aBUCUMOCTH, B TOM  YHUCIe npsmast 1 oOpaTtHas
" | mponopurOHaTBbHOCTH
2 | AnreOpanyeckue BhIpasKeHUs
21 [lepemeHnHbI€, UNCIIOBOE 3HAYEHUE BBIPAKEHUSI C TepeMeHHON. JlomycTUMble 3HaUeHUs

NEPEMCHHBIX




IIpencrasnenue 3aBUCUMOCTH MEX1y BEJINYUHAMHU B BUAE (OPMYIIBL.

2.2
Beruncnenus o gopmynam
93 [IpeobpazoBanue OYKBEHHBIX BBIP)KECHUH, TOKJECTBEHHO pPaBHbIE
' BBIpKCHHUSA
2.4 | CBoiicTBa CTETIEHH C HATYPAIbHBIM MOKa3aTeNeM
25 Opnounenbl ¥ MHOrowieHbl. CreneHb MHOrouseHa. ClioKeHue, BBIYMUTaHUE, YMHOKEHHE
' MHOTO4YIECHOB
@OopMyJibl  COKpAIIEHHOIO YMHOXEHHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
2.6 | ®opmyna pa3HOCTH KBaApaToB. Pa3iokeHHe MHOTOWICHOB Ha MHOXKHTEIN
3 | YpaBHeHus
31 VYpaBHeHME, KOPEHb ypaBHEHUS, MpaBuiia MpeoOpa3oBaHMs ypaBHEHUS,
"™ | paBHOCHJIBHOCTb YPaBHEHHM
39 JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIIO KOPHEW JMHEHHOTO YpaBHEHUs,
" | penieHue TMHENHBIX YpaBHEHUN
33 CocraBneHne ypaBHEHUH IO YCIOBHIO 3a/1auu. Pelienne TeKCTOBBIX 3a7a4 C
) MOMOIIbIO YPABHEHHI
3.4 | Jluneiinoe ypaBHEHHUE C ABYMS IIEPEMEHHBIMH U €0 rpauk
CucrteMa JByX JIMHEWHBIX YpaBHEHUW C JBYMsS MEpeMEHHbIMH. PemnieHue cucrem
3.5 | ypaBHeHHIA crTOCOOOM MoACTaHOBKH. [IprMephI pelieHust TEKCTOBBIX 3a/1a4 C MTOMOIIBIO
CHUCTEM ypaBHEHUI
4 | Koopaunats! ¥ rpaduku. OyHKIMM
4.1 | KoopauHaTta TOYKH Ha MPSIMOI
42 UucnoBble NpoMEXYTKU. PaccTosiHue Mex Iy AByMsI TOUKaMU KOOPAMHATHOU MIPSIMO
43 [IpssmoyromnbHas cucrema koopauHat, ocu OX u Oy. Abcuucca v opMHATa TOYKH Ha
"~ | KOOpAMHATHOM IJIOCKOCTH
a4 [Tpumeps! rpaduxos, 3agaHHbIX HopmynaMu. UteHne rpadukoB pearbHbIX
' 3aBUCUMOCTEN
45 | [lonstue pynkuuu. ['padux pynkuu. CporictBa PpyHKIHIA
4.6 | Jluneitnas dpynkuys, ee rpaduk. ['paduk dynkuun y = |X|
47 I'papuueckoe pellleHHe  JIMHEHHBIX  ypaBHEHUU U CUCTEM JIMHEWHBIX
' YpaBHEHUU
5 | BeposTHOCTh U cTaTUCTHKA

Hpe,[[CTaBJ'IeHI/IC JaHHBIX B BHIC Ta6J'II/II_I, Auarpamm, r pa(I)I/II(OB. 3amoHeHHE Ta6J'II/II_[,




5.1

YTEHWE W TIOCTPOSHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATBIX) U KPYTOBBIX).
Urenne rpaduKoB peasibHBIX MpolieccoB. M3BieueHne wHGOpMAIUU U3 AUATPAMM H
TaOJIUII, UCTIOJIF30BAHUE U MHTEPIIPETAIHS TaHHBIX

5.2

OmnwucarenpHas CTATUCTHKA: CpeAHee apu(pMeTHiecKkoe, Meanana, pa3Max, HauoosblIee
M HauMEHbIlIEe 3HA4YeHMs Habopa YHCIOBBIX JaHHBIX. [IpuMepsl ciydailHOM
W3MEHYUBOCTH

5.3

CriydaiiHplid SKCrIepuMEHT (OIBIT) W CitydaiiHoe coObiTHe. BeposATHOCT M 4acToTa.
Ponb ManoBepOSTHBIX W TPAKTHYECKH JOCTOBEPHBIX COOBITHI B TpUpOAEC W B
oOmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH

2.4

I'pad, Bepmmna, pebpo. Crenenb BepminHbl. Yucio pedbep U cymMMmapHasi CTENEeHb
BepuiuH. [IpencraBnenue o cBsizHoctu rpada. Lenu u mukiel. [Tyt B rpadax. O6xon
rpada (3itnepos nyts). [IpencraBienne 06 opueHTUpOBaHHOM rpade. Pemenue 3amay c
MOMOTIIBIO TpadoB

I'eomerpus

6.1

Havanphbie monsTus reomerpun. Touka, mpsMas, OTpe3ok, Jyd. Yroi. Buael yrios.
BeprtukanbHbele U cMmexHble yribl. buccektpuca yria. JlomaHasi, MHOTOYTOJbHHK.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX

6.2

CummeTpuyHbIe ¢urypel.  OcHOBHbBIE CBOMCTBa 0CEBOW CHMMETPHH.
IIpumepbl CHMMETPHUH B OKPYXKArOIEM MUPE

6.3

OCHOBHBIE TIOCTPOEHHS C MOMOIIBIO UPKYJS U JUHEWKkH. TpeyroapHuk. Bricora,
MearaHa, OMCCeKTprca, UX CBOMCTBA

6.4

PaBHOOGE 1peHHBIIH U PaBHOCTOPOHHUH TpeyroiabHuku. HepaBeHCTBO
TPEYroJIbHUKa

6.5

CpoiicTBa W TIpU3HAKH paBHOOEIPEHHOTO TpeyrosbHuka. [Ipuznaku
paBEHCTBA TPEYroJIbLHUKOB

6.6

CoiicTBa U MpU3HAKU napasuieIbHbIX MPSMBIX. Cymma yrioB
TpeyrojbHUKa. BHENIHNE yriibl TPEeyroabHUKa

6.7

[IpsimoyromnbHbIil TpeyrojibHUK. CBONCTBO MeIUaHbl MPSIMOYIOJbHOIO TPEYTOJIbHUKA,
IPOBEACHHONW K rumorteHyse. IIpu3Haku paBeHCTBA HPSMOYTOJIBHBIX TPEyroJbHHUKOB.
[IpssMOYTOIBHBIN TPEYroabHUK ¢ yriaom B 30°

6.8

HepaBeHncTBa B reoMETpUHM: HEpPaBEHCTBO TPEYroJIbHUKA, HEPAaBEHCTBO O JJIMHE
JOMaHOW, TeopeMa o OojblieM yrie W OoJblIeld CTOPOHE TPEeyroJbHHKA.
[leprienauKynsAp ¥ HAKJIOHHA

6.9

I'eomeTpuueckoe MECTO  TodeK.  buccekrpuca yIJla ¥ CEpeIVHHBIN
NEPIEHIUKYIIAP K OTPE3Ky KaK T€OMETPUYECKHE MECTA TOUEK

6.10

OkpyXHOCTb W KpyI, XOpJa W JIUaMeTp, UX CBOMCTBA. B3aumHOE pacnosioxeHue
OKpy)KHOcTH U mnpsaMoil. KacarenpHags W cekymnias K OKpY)KHOCTH

6.11

OxpyxHOCTb, BIIMCaHHas B yroj. BrnucaHHas ¥ onMcaHHas OKPYXHOCTH
TPEYroJIbHUKA




8 KJIACC

IIpoBepsiemble TPeOGOBAHUS K Pe3y/IbTATAM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOI

NPOrpaMMbl
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NPOBEPSIeMOro o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30oBaHusl
pe3yJbTara
1 Yucna v BEIYUCIICHUS
Hcnonb3oBath HayaJibHbIE IpeJICTaBICHUS 0 MHO’KECTBE
11 JNEUCTBUTENBHBIX YHCEN JJIsl CPAaBHEHUS, OKPYIJIEHMS U BbIUYHCICHMIH,
' n300paxkaTh IEHCTBUTENbHBIE YMCIIa TOUKAMH HAa KOOPAMHATHOM MPsAMOi
[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
19 KBaJIpaTHbIE KOpPHHU, HCHOJB3ys NpU HEOOXOJUMOCTH KaIbKYJISATOP,
' BBITIOJIHATh TIPE0Opa3OBaHUsl BBIPAKEHHUH, COAEpKalllUX KBaJpaTHbIE
KOPHH, UCIOJIb3ys CBOMCTBA KOPHEHN
13 Ucnonb3oBathb 3anmdcd  OONBIIMX WM MalbIX  YHUCET C
) TTOMOTIIBIO JIECATUYHBIX APOOEH 1 cTernenen uncna 10
2 AnreOpandeckue BRIPOKECHUS
[IpuMeHsTh TOHSATHE CTENEHW C LENbIM [0Ka3aTeseM, BBIMOIHSTh
2.1 npeoOpa3oBaHMsl  BBIPAXKEHHM, COJIEp)KalluX CTENeHH C  LEeJIbIM
nokazaresiem
Boinonuate TOKJIECTBEHHbBIE npeoOpazoBaHus paloHaIbHBIX
2.2 BBIpOKEHU Ha OCHOBE TIpaBWJ JEHCTBUH HaJ MHOTOWJICHaMH U
anreOpandecKuMu apo0sMu
2.3 PacknaapiBaTh KBaJpaTHBIN TPEXUIeH HA MHOXKHUTEIH
204 [IpumensaTh npeoOpa3oBaHUs BBIPAKEHUN TSI PELICHUS Pa3IMUHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PealbHON MPAKTHKU
3 VYpaBHEHUs U HEPABEHCTBA
Pemats MHEHbIE, KBaAPATHBIE YPABHEHUS U PallMOHAJIbHBIEC YPABHEHMUS,
3.1 CBOJSIILMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMU
IIpoBouTh IpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH,
3.2 B TOM 4YHCI€ C TMpPUMEHEHHEM TpapHUuecKuX MpeACTaBICHUMN

(YCTaHaBJ'II/IBaTB, HUMCECT JIK YPABHCHUC UJIM CUCTEMA ypaBHCHI/II\/'I peuicHus,
€CJIM UMECCT, TO CKOJIBKO, HpO‘{CC)




3.3

ITepexoauTh OT CIOBECHOH (HOPMYIUPOBKH 3aJauH K €€ ajlredpanyecKkoit
MOJEIM C TOMOIIBIO COCTABJIICHHUS YPaBHEHMS WM  CUCTEMBI
YPaBHEHUH, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MOJIYYECHHBIN pe3ybTaT

3.4

[IpumeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB VISl CPABHEHHUSA, OLIEHKH,
pelarh JIMHENHbIE HEPAaBEHCTBA C OJHOW IMEPEMEHHOM M HMX CHUCTEMBI,
JaBaTh TpaUUIECKyI0 WILTIOCTPALMI0O MHOXKECTBA PEIICHUI HEPaBEHCTBA,
CHUCTEMBbI HEPABEHCTB

DO yHKIMHT

41

[ToHumaTthp 1 UCI0JIB30BATh (PYHKIIMOHAJIbHBIE IOHATHS U SI3bIK (TEPMHHBI,
CUMBOJINYECKHE OOO03HAYEHHUS), OMNpEeAENATh 3HaueHHEe QYHKIHUU IO
3HAYEHUIO apTyMEHTa, ONPEAEATh CBOMCTBA (DYHKIIUU TIO €€ rpapuKy

4.2

Crpoutsb rpaduku sneMeHTapHbIX (GYHKIME BHza: y=k/X;

y = x%,y= X3 y = |X, omuceBaTh CBOICTBAa YHMCIOBOH (YHKIHH IO

ee rpaduxy

BeposiTHOCTB U cTaTucTHKA

5.1

W3Bnekath W TpeoOpa3oBbBaTh HH(DOPMAIMIO, TIPEACTABICHHYIO B
BHUJE TaONMIl, AMarpamMm, TpadHuKOB, TPEICTABISATh TaHHBIC B BUJC
TabnuIl, Tuarpamm, rpaduKoB

5.2

OnwuceIBaTh JaHHBIC C IOMOIIBI0 CTATUCTUYECKHUX TMOKA3aTeNICH: CPeTHIX
3HaYCHUH W Mep paccewBaHus (pa3Max, JHUCIEPCHS M CTaHJapTHOE
OTKJIOHEHUE)

5.3

HaxoauTb 4acTOThI YUCIOBBIX 3HAUEHUN M YACTOTHI COOBITHIA, B TOM UHCIIE
10 pe3yabTaTaM U3MEPEeHUN U HaOII0AeHUH

5.4

Haxoguts BCPOATHOCTHU CHy‘I&ﬁHHX COOBITHH B OIIbITaxX, 3Hasd
BCPOATHOCTH OJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHCIC B OIIBITaxX C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITUSIMU

5.5

Hcnonp3oBarh rpaquecme MOACIIN: JACPpEBO
CHy‘I&ﬁHOFO OKCIICPUMCHTA, JnarpaMMbl Bﬁnepa, qucCJIoBasd Impdamasd

5.6

OHepI/IpOBaTL IHNOHATHUAMU. MHOXCCTBO, IIOAMHOXKCCTBO, BBIIIOJTHATH
onepanun HaJl MHOXKXCECTBAMMU: O6T>€‘I[I/IH6HI/IG, nepeceycHnue, NOIOJIHCHUC,
MEPCUUCTIATD 3JIEMCHTBI MHOKCCTB, IPUMCHSTDH CBOMCTBA MHOYKECTB




o.7

Hcnonp3oBatk rpaduueckoe MpeaACcTaBICHUE MHOKECTB U CBS3CH MEXIY
HUMHU I ONMCaHHs TPOLECCOB M SBICHUM, B TOM YHCIE IIPU
pELIeHNH 3a]a4 U3 IpYTUX y4EOHBIX IIPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIC BUJIbI YCTBIPCXYT'OJIbHUKOB, HUX J3JICMCHTHI,
II0JIb30BAThCS MX CBOMCTBAMH npu pClICHUN I'COMCTPUYCCKUX 3adaq

6.2

HpI/IMeHﬂTB CBOIICTBA TOYKH nepeccycHrd MEAuaH TPECYroJbHUKA
(TIeHTpa mMacc) B pelieHuu 3a1a4d

6.3

Biagets mnoHATHEM CpelHENH JMHUM TPEYroJIbHMKAa W TpallelHH,
NIPUMEHATh MX CBOMCTBA IIpM pPEUICHMH TEOMETPUYECKHUX 3a]ad.
[Tonp30Barbcs Teopemor Paneca M TEOPEMOM O NPONOPLMOHAIBHBIX
OTPE3KaxX, MPUMCEHATH UX I PCHICHUSA TPAKTHYCCKUX 3a1a4d

6.4

[IpumensTe IIPU3HAKH no1o0ust TPEYrOJIbHUKOB B
pEelIeHNN TEOMETPUYECKUX 3a7a4

6.5

[Tonw3oBatbest Teopemoit [ludaropa mist pemeHus: TEOMETPUUYECKUX U
npakTudyeckux  3anad.  CTpouTth  MaTeMaTHYeCKyld  MOJelb B
MPaKTUYECKUX 3a7ayax, CaMOCTOSATENbHO JAeNaTh YepTeX M HaXOIUTh
COOTBETCTBYIOIINE JJTUHBI

6.6

Bnagerp mnoOHATHSAMHM CHHYyca, KOCHHYca M TaHTE€HCAa OCTPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHuKa. [10J1b30BaThCA 3TUMU TMOHSTUSIMH JUIS
pelIeHUs MPAKTUYECKUX 3a7a4

6.7

Boruncnate  (pasnuyHbIME - crioco0amMu) IUIOLAb TPEYroJbHUKA U
IUIOIIAId  MHOTOYTOJBbHBIX (uryp (moiw3ysich, TrIe Heo0X0IuMmo,
KaJbKynsaTOpoM). [IpUMEHATh MONydyeHHBIE YMEHUS B MPAKTUYECKUX
3aauax

6.8

Bnagers moHATHSMH BIHMCAHHOTO H HOCHTPAJIBHOTO YIJia, HUCIIOJIb30BATb
TCOPCMBI O BIIMCAHHBIX YTJIAX, yIJaX MEKAY XO0pAaMHU (CCKYIJ_II/IMI/I) " y1riIc
MCKAY KacaTeJbHOU U XOpI[Oﬁ IIpH PCUHICHUU I'COMCTPHUUCCKUX 3aJaq

6.9

Brnaners MOHATUCM OIIMCAaHHOTO YCThIPEXYrOJIbHUKA, IPUMCHATD
CBOMCTBA OMMMCAHHOTO YCTBIPCXYT'OJIbHUKA ITPU PCIICHUU 3aa1




6.10

[IpumeHsaTh  MONyYEHHbIE  3HAHUS HA  IPAKTMKE —  CTPOUTH
MaTeMaTHYEeCKUE MOJENM A 337ad peaJbHOM XU3HU U IPOBOJIUTH
COOTBETCTBYIOIIIME  BBIYUCICHHS C  NPUMEHEHHEM  TOJI00Hs |
TPUTOHOMETPUH (II0JIB3YSICh, II€ HEOOXOAUMO, KAJIbKYJISITOPOM)

HpOBepﬂeMBIe IJICMECHTBI COACPKAHUS

Koxa IIpoBepsieMbli 3JIEMEHT COAePKAHUSA
1 Yucna u BEIYHUCICHUS
11 KBanpatuslii kopenp u3 uucina. [lonsitue 006 MppalMOHAIBLHOM YHCIIE.
' JlecsiTuuHbIe PUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiictBa apu(MeTHUYEeCKMX KBaJpaTHBIX KOpHEH H MX TIPUMEHEHHE K
1.2 MpeoOpa30BaHUIO0 YUCIOBBIX BBIPAXKEHUW W BBIUUCIEHUAM. JleMCTBUTEIBHBIC
yucia
1.3 CreneHsb ¢ 1eNbIM MoKa3aTesieM U ee cBoiicTBa. CTaHIapTHAs 3alUCh YnCia
2 Anrebpanyeckue BbIPaKEHUs
91 KBagpathsrii TPEXUJIEH, pasiioKeHue KBaJPAaTHOI'O TPEXWJICHA
' Ha MHOXXHUTEIIN
2.2 Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO alredpandeckoi apoou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHUE, ISTICHUE alreOpandecKux Apooei
24 PanmionanbHbIe BRIpaXEHUS U UX ITPEOOpa30OBaHKE
3 VYpaBHEHHUS U HEPABEHCTBA
31 KBagpatHoe YpaBHEHHE, dopmyna  KOpHEH  KBaJIpaTHOTO
' ypaBHeHus. Teopema Buera
3.2 Peuienue ypaBHeHUN, CBOAAIIMXCA K IMHEHHBIM U KBaJJPATHBIM
3.3 [Ipocreiiiue ApoOGHO-palIIOHAIBHBIE YPAaBHEHHUS
I'padmueckas uHTepmpeTalss ypaBHEHUW C ABYMS IEPEMEHHBIMH U CHCTEM
3.4 JUHEHHBIX YpaBHEHUH ¢ JABYyMs nepeMeHHbIMH. [IpuMepsl pemieHusi cucrem
HEJIMHENHBIX YPABHEHUI C IBYMs IEPEMEHHBIMU
3.5 Pemenune TeKCTOBBIX 3a1a4 anreOpanuyecKuM crocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOI NTepeMeHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInneliHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN




3.10

CucreMbl IMHEWHBIX HEPABEHCTB € OJHON IIEPEMEHHOU

4 OyHKITUN
41 [onsatne  ¢ynkmum.  OOGnactb  OmpeAeTeHUs U MHOYECTBO
' 3Ha4eHud GyHKIuH. CriocoObl 3a1aHus QYHKITHIA
4.2 I'padux pyakumn. UteHne CBOMCTB QYHKIMH TI0 €€ rpaduKy
4.3 [Tpumeps! rpaduKOB PYHKITHIHA, OTPAKAIOIIUX pEATbHBIC TPOIIECCH
a4 OyHKIMK,  ONMHCHIBAIOIINE OpsAMyl0 U OOpaTHYIO IPONOPIMOHAIbHBIE
' 3aBHCHUMOCTH, UX I'paduKu
45 ®ynxiun y= X2, y= x°
4.6 Oyaknun Y= /X, y=|X
4.7 ['padmueckoe pernienre ypaBHEHUN U CUCTEM YpaBHEHUI
5 BeposTHOCTb 1 cTaTHCTHKA
5.1 [IpencraBieHue JaHHBIX B BUJIE TaOJIULI, TUarpamMm, rpaguKoB
5 9 MHoxecTBo, JJIEMEHT MHO>KECTBA, noaMHoXkecTBO. Onepanuu
' HaJl MHOXECTBaMH: 00beIMHEHHE, [TIepeceueHIe, TOTIOTHEHNE
53 CBolicTBa oneparmit Hal MHOKECTBAMMU: TIEPEMECTUTEITBHOE,
' coueTaTelIbHOE, paclpeeNuTeIbHOE, BKIIOUEHUS
54 Hcnonb3oBanue rpaduueckoro MpeacTaBiIeHUs MHOXKECTB IS ONKCAHUS
' peaIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELICHUN 3aau.
55 N3mepenue paccenBanus JaHHBIX. JlMcTIepCHs U CTAaHIAPTHOE OTKIOHEHUE
' YHCIIOBBIX HAOOPOB. JlnarpaMma paccenBaHus
DOneMeHTapHble  COOBITHS  ciay4aiiHoro  ombita.  CiydaiiHble  COOBITHSL.
56 BepostHoctu  coObiTHil. OnNBITBI ¢ PaBHOBO3MOKHBIMH  3JIEMEHTapHBIMU
' coObiTusMu.  CnydaiiHplii  BeIOOp. CBsI3b  MEXKAY  MaJIOBEPOSITHBIMH U
MPAKTHYECKU JOCTOBEPHBIMU COOBITHSMU B IIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHCSIUCH
5.7 BEPIIUHBI, CBSI3b MEXKIY YHCIOM BEpUIMH U 4yuciaoM pebep. Ilpasumo
yMHOKeHus1. Pemenue 3ai1a4 ¢ moMonibio rpagos
[IpotuBonosioxkHble  coOblTus.  Jlmarpamma  Diinepa.  OObenuHeHHE U
5.8 nepeceuenne coObiTuil. HecoBmecTHble  coObiTHs. DopMmyna  ClOXKEHHUs
BEPOSATHOCTEN
5.9 YcnoBHas BeposTHOCTh. [IpaBuino ymHoxxenus. HezaBucumele coObITHs
IIpencraBnenue HSKcrnepuMeHTa B BHMJE JepeBa. Pemenue 3amad  Ha
5.10 HAX0XJECHUE BEPOSATHOCTEH C IOMOUIBIO JIEPEBA CIIy4allHOTO 3KCIIEpPUMEHTA,
auarpamm Jinepa
6 I'eomerpus
6.1 YetsipexyronsHuku. [lapannenorpamm, ero npu3Haku U CBOWCTBa




6.2 [IpsiMoyroabHUK, poMO, KBapaT, X MPU3HAKU U CBOWCTBA
6.3 Tpanenus, paBHOOOKAs Tparenus, €e  CBONCTBa u
' npusHaku. [IpsimoyrosibHas Tpanenus
6.4 Meron ynBoenust meauanbl. LlenTpanbHas cummerpus. Teopema Daieca u
) TEOpEMa O IIPOMOPIIMOHAIIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TpeyroabHUKa U Tpanenuu. LienTp Macc TpeyrosibHuka
6.6 [lono6ue TpeyroapHukoB, kKo3dduunent nonodus. Ilpusnaku nogodus
' TpeyroJabHUKOB. [I[pumMeHeHne mo1o0us Mpy pelieHuy NPaKTUYECKUX 3a1a4
6.7 dopmyIbl UL TUIOIIA U TPEYroJIbHUKA, napaJuiesniorpaMma,
' pomba u Tpanenun
6.8 CaoiicTBa 1uIomanein reOMEeTpPUUECKUX (Guryp. OtHo1eHNE
' Ioaaen mogooHbIX Guryp
6.9 Brruncrnenue mionanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. [Ipumenenune teopemsl [Iudaropa npu pemeHIN
' MPAKTAYECKUX 3a1a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOTO Yyrja MPSMOYTrOJbHOIO TpPEYroJbHHKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO. TpHTOHOMETpHUYECKUE (GYHKIINU
yriioB B 30°, 45° u 60°
6.12 BrnucanHeie ¥ LIEHTpaJIbHBIE YIJIBI, YTOJ MEXIY KacaTelIbHOW U XOPIOMl. YTIIbI
' MEX1y XOpJaMH U CeKYIIIUMHU
6.13 BrniucanHubie 1 onMcaHHbBIC YETHIPEXYTOJIbHUKH
6.14 B3anmHoe pacrnonokeHue IByX OKpykHOcTeil. Kacanume okpyKHOCTEH.
' OO61ue kacaTelbHbIE K ABYM OKPYKHOCTSIM
IKJIACC
IIpoBepsiemble TPeOOBAHMSA K pe3y/IbTAaTaM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbI
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsIeMoro o0pa3oBaTe/IbHON NPOrPaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Uucna v BEIYMCICHUS
11 CpaBHUBATh W YMOPSIOYMBATH PAMOHAIBHBIE U UPPAIIMOHATHLHBIC
' quciaa




1.2

BoimonsaTe apudmMernueckue ACHCTBUS C PAaUUOHAIBHBIMU YHCIAMH,
CcoYeTass YCTHBIE M IMCBbMEHHBIC IIPUEMBI, BBINIOJIHATh BBIYMCICHUS C
HAPPALMOHAIIBHBIMU YU CIIAMU

1.3

HaxonuTe 3HaueHus cTeneHer ¢ LENbIMHU MOKAa3aTelsIMU U KOPHEH,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BHIPAKECHUI
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OprTJI?ITI) I[GflCTBHTGJIBHBIG qucia, BBITIOJIHATD IPUKUIKY
pe3yibTara BBIqHCHCHHﬁ, OLCHKY YHCJIIOBBIX BI)Ipa)KCHI/Iﬁ

YpaBHEHHUSs 1 HEPABEHCTBA

2.1

Pemarp JIMHEHbIE U KBaJpaTHbIC YPaBHEHWs], YDABHEHMS,
CBOJSIILIMECS] K HUM, IPOCTENIINE TPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS

2.2

Pemate cucrteMsl IBYX JIMHEHHBIX YPaBHEHUH C ABYMS NMEPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE HE SBISETCS
JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3amaunM aNreOpanyecKUM CHOCOOOM C TOMOIIBIO
COCTaBJICHUA YPABHCHUA WX CHCTEMbI JOIBYX ypaBHeHI/Iﬁ C JOByMdA
NEPEMCHHBIMU

2.4

[IpoBoauTh MpoCTEUIINE UCCTAEAOBAHNS YPABHEHUN U CUCTEM YpaBHEHUM,
B TOM YHCJI€ C IPUMEHEHHEM rpaHuuecKux MpeICTaBICHUN (Hampumep,
yCTaHaBIUBaTh, HWMEET JIM ypaBHEHHWE WJIM CHCTEMa ypaBHEHUU
pElIeHUs, €CIId HMEET, TO CKOJIBKO)

2.5

Pemate nuHeMHbIE HEPABCHCTBA, KBAaApPaTHbIC HCPABCHCTBA, I/1306pa)KaTb
pPEIICHUE HEPABCHCTB Ha YHCIIOBOM HpHMOfI, 3alliChIBaTh PCIICHUE C
IIOMOIIIbXO CHUMBOJIOB

2.6

Pemrars CHCTEMBI JIMHEHHBIX HEPAaBCHCTB, CHCTEMbI
HCPAaBCHCTB, BKIIIOYAIOIIUC KBaJApaTHOC HCPaBCHCTBO,
I/1306pa)KaTL pemICHUC CUCTEMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ,
3allMCbIBATh PCIICHUC C ITIOMOIIBIO CUMBOJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIPpU pCHIICHUHN PA3JIMYHBIX 3a1a4

DOyHKIMHU

3.1

Pacnio3naBatsb GyHKIIH U3y4eHHBIXBHIOB. [I0Ka3bIBaTh
CXEMaTHYECKH pAacCIONIOKEHHE Ha KOOPIHMHATHON

IIIOCKOCTH rpadukoB (yHKuuit Buaa: y = kKX, y = kX +
b, ¥=k/X  y=ax?+ bx+ CB 3aBHCUMOCTH OT 3HAYCHHIl
KO3 QHIIMEHTOB, ONUCHIBATh CBOMCTBA (PyHKINH

3.2

[Toka3pIBaTh CXeMaTUYECKU PACHOJIOKEHHE HAa KOOPIUHATHOM TIOCKOCTH
rpaduKoB QYHKIMHI BUIa Y = WX, Y = [X| n onuceIBaTh cBOiCTBA
byHKIMI




CtpouTth 1 M300pakaTh CXeMaTHUECKU TpapUKH KBaIPaTUIHBIX (QYHKIHUH,

3.3 OTIMCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIIHH 10 MX Tpadukam
PacnoznaBate kBampaTHuHyro (yHKOMIO 1O QopMyse, MPUBOIUTH
3.4 NpUMepbl  KBAaAPAaTUYHBIX (DYHKIMHA W3 peanbHOW JKU3HH, (HU3HKH,
reOMeTpUr
4 ApupmeTrueckas U reoOMeTpUIecKast IPOrpecCuu
i1 Pacnio3naBate apupMeTHYECKyI0 U T€OMETPHUECKYIO MPOTPECCHU TPU
' Pa3HBIX CrIoco0ax 3aJaHus
BEIONHATE  BBIYMCICHUS C HCHOJB30BaHWEM (GOpMya N-TO  dieHa
4.2 apuMeTHyecKoil U TEOMETPUUYECKOM MpOrpeccuii, CyMMbI MEpPBHIX N
YJICHOB
43 N300pakaTs 4WieHBI MOCIEI0BATEIFHOCTHA TOUKaMH Ha KOOPIUHATHON
’ IJIOCKOCTH
Pemrate 3amaum, CBsI3aHHBIE C YHCIOBBIMH IIOCIEIOBATEIBHOCTSIMH, B
4.4 TOM 4YHUCII€ 3aJaud U3 peaJbHOM KU3HM (C  HCIOJIb30BaHUEM
KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)
5 BeposTHOCTb U cTaTHCTHKA
W3Bnexkats u mnpeoOpa3oBeiBaTh UHGOpPMAILMIO, TMPEACTABICHHYIO B
5.1 pa3IUYHBIX HWCTOYHWKAX B BHAE Ta0OiWi, auarpamMM, TpaduKoB,
MIPE/ICTaBJIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB
59 Pematp 3amaun opraHM30BaHHBIM MEPEeOOPOM BapHUAHTOB, a TAKKE C
' WCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METO/IOB
Hcnonb3oBaTh onucarenbHble XapaKTEPUCTUKU I MACCUBOB YHCIOBBIX
5.3 JAHHBIX, B TOM YMCJIE CPEHUE 3HAYCHUS U MEPbl PacCEeUBaHUS
54 HaxonuTh 4acTOThl 3HaY€HUI W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSCh pe3y/bTaTaMU MIPOBEICHHBIX U3MEPEHUN U HAOII0AeHUN
Haxonuth BepOSITHOCTH CilydallHBIX COOBITHII B M3y4EHHBIX OIbBITaX, B
55 TOM YHCJIE€ B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
' B CEpUsIX UCTIBITAHUII JI0 IEPBOTO ycIexa, B CepusX UcTbITanuii bepuysim
56 Nmets mpezncraBneHue o ciayd4ailHON BETUYMHE U O paclpeiesieHuu
' BEPOSTHOCTEMN
Hwmetp mpexacraBieHue O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4alHON U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX
qucen B IPUpoJIe U oO1IecTBe
6 I'eomerpus
3HaTh TPUTOHOMETpUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAaXOJUTh C HUX
MOMOINBIO  PA3MUYHBIE DJIEMEHTHl MNPSAMOYTOJIBHOTO — TpPEyrojbHHKa
6.1 («perenue IPSMOYTOJIBHBIX TPEYTOJILHUKOBY). Haxonmuts (c

IIOMOIIIBIO KaJIBKy.TIHTOpa) JAJIMHBL U YTJIbI I HETAOINYHBIX 3HAYCHUH




6.2

[Tonb3oBarsCs bopmynamu MIPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXJIECTBOM JUII HAaXOXKACHUS COOTHOLICHUI
MEXAY TPUTOHOMETPUYECKUMU BETUUMHAMU

6.3

Hcnonb3oBath TEOpEeMbl CHHYCOB M KOCHHYCOB JUIA  HAaxXOXICHUS
pa3IMYHBIX JJIEMEHTOB TPEYrOJIbHUKA (PEIIEHUE TPEyroJbHUKOBY),
IPUMEHSATH UX IIPU PELUICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnamerp moHATHSMH TpeoOpa3oBaHUS TOJOOWS, COOTBETCTBEHHBIX
JIEMEHTOB MOJO00HBIX ¢uryp. I[lomap3oBaThCs CBOWCTBAMU IOIO0OMS
IPOU3BOJILHBIX (PUTYp, YMETh BBIYMCIATH UTMHBI U HAXOAUTH YIJIBI Y
noo0HbIX ¢uryp. IlpuMeHsTh CBOiiCTBa MOMOOMS B TNPAKTHUYECKUX
3ajayax.  YMeThb  NPUBOAUTH  TNpPUMEpPHl  MOAOOHBIX  (UTYp B
OKpY’KaIoIlleM MUpe

6.5

Ilonn3oBarnes TCOpEMaMH 0 MMPOU3BCACHUN OTPC3KOB

6.6

[lonp30BaTbCcst  BEKTOpaMM, TIOHMMAaTb WX  TIEOMETPUYECKMM H
(u3nueckuil CMBICT, MPUMEHATh HMX B PEHIEHUH T'€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHsATH cKalsipHOE MPOU3BEACHUE BEKTOPOB IS
HAaxOKJICHUs JUIMH U YIJIOB

6.7

ITonp30BaThCs MCTOJOM KOOpAWHAT Ha ITJIOCKOCTHU, MPUMCHATH €TI0 B
PEIICHHUHU TCOMETPHYCCKUX U MMPAKTUICCKUX 3a1a4

6.8

Brnagerp  NOHATHSAMHM ~ NPaBUIBHOIO  MHOTOYIOJIBHUKA,  JUTHHBI
OKPY>KHOCTH, JJIUHBI TYyI'd OKPY>KHOCTH M paJUaHHONW Mepbl yIria, YMETb
BBIYHCIATh IUIOLIAAb Kpyra M ero uacteil. IlpumeHsATh momyyeHHbIE
YMEHHUsI B MPAKTUYECKHX 3aauax

6.9

Haxoauts ocu wim HeHTpbl CUMMETPUH (PUTYp, TIPUMEHSTD IBUKEHUS
IUIOCKOCTH B MPOCTEUIIUX CITydasx

6.10

[IpumeHsTh  HOJY4YEHHbIE  3HAHWSA HA  TIpPaKTUKE —  CTPOUTH
MaTeMaTHYeCKUe MOJEeNU s 3a7ad pealbHOW JKU3HH U IPOBOJUTH
COOTBETCTBYIOIIME  BBIUUCICHHS C NIpPUMEHEHHWEM TNoJao0us U
TPUTOHOMETPUUYECKUX  (GYHKUMHA  (MOJNB3YSACh, TA€  HEOOXOIUMO,
KaJIbKYISITOPOM)

IIpoBepsieMmbie 371eMEHTHI COIEPKAHUS

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna u BEIYMCICHUS
11 PannonanbHbIe yKicna, UppallMOHANBHBIE YHCIIa, KOHEYHbIE U OECKOHEUHbBIE
' JECSITUYHBIE TPOOH
MHOK€eCTBO JEUCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIC YHCIa KaK OSCKOHEUHBIE
12 JecSITUYHBIe ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXIYy MHOXKECTBOM

JIENCTBUTEIIBHBIX YMCENl U KOOpIIPIHB.THOfI HpHMOﬁ. CpaBHCHI/IC JIENCTBUTEIBHBIX

YHUCCII




1.3

ApupmeTrnueckue 1eHCTBHSI C ICHCTBUTEIBHBIMH YUCIAMU

W3mepenus, npuOImKeHus, OleHKH. Pa3Mepbl 0OBEKTOB OKPYXKAIOIIEro MHpA,
JUTUTENIFHOCTh TPOIIECCOB B OKpyXkamomeMm wmupe. [IpubnmkeHHOe 3HaUYeHUE

1.4
BEJIMYUHBI, TOYHOCTh NpHOMKeHus. Okpyrienue uucen. [Ipukuaka ¥ OIeHKa
PEe3yJIbTaTOB BHIYMCIICHUIA
2 VYpaBHEHMSI 1 HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OJHON IEPEMEHHOM
2.2 JInneliHoe ypaBHeHue. Penienne ypaBHEHHM, CBOISIIMXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemenue ypaBHeHN, CBOAAIIMXCSA K KBaIPATHBIM
24 buxsanparnoe YpaBHEHUE. [Ipumepst peleHus YpaBHEHU
' TPEThEN M YETBEPTOM CTENEHEN Pa3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenne npoOHO-palinoOHaIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHHH
2.7 VYpaBHeHHe ¢ IByMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemrenne cucrem ByX TMHENHBIX YPAaBHEHMI C IByMs TIEPEMEHHBIMU
99 Pemenue cucreM nByX ypaBHEHUI, OJJHO U3 KOTOPBIX JTUHEUHOE, a APYrO€ — BTOPOl
) CTCIIEHHU
2.10 I'paduaeckas vHTEpIIPETAINS CHCTEMBI YPAaBHEHHUH C IBYMS TTIEPEMEHHBIMHU
2.11 Pemrenne TeKCTOBBIX 337249 aNreOpandecKuM CriocoOomM
212 YuciioBble HEPaBEHCTBA M UX CBOMCTBA
213 Pemrenne MMHEHHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM
214 Pemrenne cuctem JTMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
2.15 KBanpartHbie HepaBeHCTBA
216 I'padurueckas uHTEpHpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
) IIEPEMEHHBIMU
3 OyHKINUU
31 KBagpatnunas ¢yHkuus, ee rpaguk u coiicta. Ilapaboia, koopAauHaThI
' BEPIIMHBI TapadoJibl, 0Cb CHUMMETPUH 1apaldoJIbl
3.2 I'paduku Gynkimii y = kX, y = kX + b u ux cBoiicrsa
K
3.3 I'paduku pyakuuit Y= |,y = X3 1 X cBolicTBa
X
34 I'paduku pyukiuii Y= /X,y = |X| u ux cBoiicTa
4 UucnoBele OCIEN0BATENBHOCTH

OnpeneneHI/Ie U CHOCOOBI 3alaHHUsl YUCIIOBBIX IIOCIEA0BATEIILHOCTEM. 3a,E[aHI/IC




4.1 MOCJIEIOBATEILHOCTA PEKYPPEHTHOU (opmynoi U (opMyioit N-To wieHa
42 Apudpmernueckas nporpeccus. @opmynsl N-ro wieHa apupMeTHIecKoi
: IIPOrPECCUHU, CYMMBI IIEPBBIX N YWIEHOB
43 I'eomerpuueckas porpeccusl. @opmynbl  N-TO  wieHa
' reOMETPHUYECKON ITPOrPECCUH, CyMMBI IIEPBBIX N YJIEHOB
N3o06pakenune 4wieHOB apu(pMeTHIECKO U TEOMETPUIECKON IPOTPeCcCHil TOUKaMu
4.4 Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT
45 CnoxHble NPOLIEHTHI
5 BeposTHoCTb 1 cTaTHCTHKA
[IpencraBienue naHHBIX B BHUJIE TaOIUI], Auarpamm, rpadukoB, MHTEpIIpETALUs
5.1 JNaHHbIX. YTEeHHWEe W MOCTpOeHue TadNul, Juarpamm, rpaukKoB IO peabHBIM
JTAHHBIM
5.2 [TepectanoBku 1 pakTOpUaT
5.3 CoueTtaHus ¥ YUCIIO COYCTAHUI
5.4 Tpeyronpauk [lackans. Pemenue 3a1ad ¢ ncnosiab3oBaHeM KOMOMHATOPUKU
55 I'eomerpuueckas BeposTHOCTb. CiydailHbI BBIOOP TOYKHM U3 (PUTYpHI Ha
: IJIOCKOCTH, U3 OTPe3Ka U U3 AyTU OKPYKHOCTHU
5.6 UcneiTanue. Ycnex u Heynada. Cepust UCHIBITAHUM 10 IEPBOTO ycIrexa
5.7 Cepus ucnibitanuii bepaymum. BeposTHocTH COOBITHIT B CEpUH UCTIBITAHUMA
' bepuymu
5.8 CrnydaifHasi BeIMYMHA U PACTIPEICIICHIE BEPOATHOCTEH
59 MaremaTrueckoe oxunanue u aucnepcus. Ilpumepsl MmaremaTHueckoro
' O’KUJIaHUS KaK TEOPETUYECKOro CPEeTHEro 3HaYEHUs BETMUUHbI
5.10 MaremaTHueckoe OXHUJaHUE M AUCIEPCUs CIy4allHOW BEIUYMHBI «YUCIIO
' yCIIEXOB B CEpUM UCIbITaHUNA bepHymim»
511 [Tonsitue o 3akoHe OobIINX YKcell. M3mepenne BeposSsTHOCTEN C HOMOIIBIO YacTOT.
' Poub u 3HaueHue 3akoHa OOJBIINX YHCEN B IPUPOJE U O0LIECTBE
6 I'eomerpus
6.1 Cunyc, KOCHHYC, TaQHTE€HC yIJIOB or 0 gmo  180° OcHoBHOE
' TPUTOHOMETPUYECKOE TOX1eCTBO. DOpMyYJIbl IPUBEAECHUS
Pemenue tpeyrosnpHukoB. Teopema KOCHHYCOB M TeopeMa cUHYcoB. Perienue
6.2 IPAKTUYECKUX 3a7ad C MHCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 IIpeoOpazoBanue nomodus. [loo6re cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 MpPOU3BENEHUHM OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEICHHUU
' OTPE3KOB CEKYIIHUX, TEOPEMA O KBaJpaTe KacaTeJIbHON
6.5 Bexktop, JUIMHA (MOTyJIB) BEKTOPA, COHAIIpaBJICHHbIE BEKTOPBI,

MIPOTUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPBI, KOJUIMHCAPHOCTH BCKTOPOB,
PAaBCHCTBO BCKTOPOB, OINCpallMM HAJA BCKTOpaMH. Paznoxenue BCKTOpa 110
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM




6.6 Koopaunatsl BekTopa. CkalsipHOE€ IPOU3BENEHUE BEKTOPOB, IPUMEHEHUE JUIsS
: HaX0XAECHUS JUIMH U YIJIOB
JlexapToBbl KOOpAMHATBI HA IUIOCKOCTU. YPAaBHEHUS NPSIMOM U OKPYKHOCTH B
6.7 KOOpJMHAaTaX, NEPECEYCHUE OKPYKHOCTEW M NpAMBIX. MeTo] KOOpAMHAT U €ro
IPUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKA
6.9 JlnnHa okpyxHocTu. ['pagycHas u paaraHnHas Mepa yriia, BbIYMCIEHUE JJIMH YT
' OKPYKHOCTEN
6.10 [Tnomane kpyra, CeKTopa, CerMeHTa
611 JIBuKEeHMs TJIOCKOCTH M BHYTPEHHUE CHUMMETpHH (Uryp (djaeMeHTapHbIe
' npencrasienus). [lapamnensHeiil nepenoc. [loBopot

MNPOBEPSEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OFPA30BATEJIBHOMI ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon

IIpoBepsiemble TpeGoOBaHNS K NPeAMETHBIM Pe3yJIbTATAM 0CBOECHUS

MpoBepPSIEMOro OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€r0
TpeOOBaAHUSA oOpa3oBanus Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHSITUSAMH: MHOKECTBO, ITOJMHOXECTBO, OIEpaluu
HaJl MHO>KECTBAMM; YMEHHUE ONEpPUPOBAThH MOHATUSAMU: Tpad, CBI3HBIN rpad,
JIepeBoO, 1K, MPUMEHITh WX MPU PEUICHUH 3a/ady; YMEHHUE HCIOJIb30BaTh
rpaduueckoe rmpeacTaBiIeHIe MHOKECTB JJIsl OIMCAHUS PEAIbHBIX MPOIIECCOB
U SIBJICHUI, IPY PEIICHUH 3a]a4 U3 JPYTUX Y4eOHBIX TPEeIMETOB

VYmenune OIICpUpOBATh IOHATHUAMU: OIIPCACICHUE, aKCuomMa, TEopEMa,
JO0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaTb HUCTHUHHBIC n JIOKHBIC
BbICKAa3bIBaAHMA, IIpUBOAUTD IMPUMCEPLI nu KOHTPIIPUMCEPHLI, CTPOUTH
BbICKA3bIBAHUA U OTPpULAHUSA BBICKa3bIBAHH

YMeHue onepupoBaTh IMOHATHSAMM: HATypajlbHOE YHUCIO, IPOCTOE U
COCTaBHOE YMCJIO, ACIMMOCTb HAaTypaJbHBIX UYHCEN, NPU3HAKU JEITUMOCTH,
[eoe 4YMCiI0, MOIYlTb 4YHCIa, OOBIKHOBEHHas JpoOb W JIeCATUYHAS
npoOb, CTaHAAPTHBIM BUJ YKCIa, PALMOHAIBHOE YMCIO, MPPALMOHAIBHOE
YHCI0, apupMETHUYEeCKUil KBaJApaTHbIM KOPEHb; YMEHHE BBITIOJTHATH
JeNCTBUA C 4YMCIaMH, CpaBHMBATh U  YHOPSJAOYMBATH 4YHCHIA,
NPEACTaBIATh YUCIIA HA KOOPIUHATHOM MPSIMOM, OKPYIJIATh YHCIA; YMEHUE
JieNaTh MPUKHUJIKY U OLIEHKY pe3yJbTaTa BEIYUCICHHUH




YMenue OnCpUupoBaTh IMOHATUAMU: CTCICHb C LECJIbBIM II0KAa3aTCJICM,
apu(pMeTHUECKUI KBaJIpaTHBIA KOpPEHb, MHOTOUJIEH, airedpanyeckas Jpoosb,
TOXJIECTBO; 3HAKOMCTBO C KODHEM HATypaJlbHON CTENECHU OOJbIle
€MHHULIBI; YMEHHE BBITIOJIHATH pacyersl o dbopmynam,
npeoOpa3oBaHusl  I[EJIbIX,  JPOOHO-PAIMOHAIBHBIX  BBIPAKCHUN |
BI)Ipa)KeHI/H\/JI C KOPpHAMMH, PA3JIOKCHHUC MHOI'OYJICHA HAa MHOXHTCIHW, B TOM
9uClie ¢ HCIOJb30BaHMEM (OPMYN pPa3HOCTH KBaJIpaToB M KBajapaTa
CYMMBI U pa3HOCTHU

YMeHue OonepupoBaTh MOHATUSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHO MIEPEMEHHOM, 9HCIIOBOE HEpPAaBEHCTBO, HEpPAaBEHCTBO €
TEpEMEHHON; YMEHUE peniaTh JUHEHHBIC U KBaJIpaTHBIC YpaBHEHUS, IPOOHO-
palMOHAIbHBIE YPABHEHUS C OJHOW MEPEMEHHOW, CUCTEMBI ABYX JIMHEHMHBIX
ypaBHEHUH, JTMHEIHBICE HEPABEHCTBA M X CUCTEMBbI, KBAaJIpaTHBIE U JPOOHO-
palMOHANIbHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOW, B TOM YHCIE NPH
peLICeHNU 3aJady U3 JIPYruX MPEAMETOB M MPAKTUYECKUX 3a7a4; YMEHUE
HCMOJIb30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IS
M300paXkeHus pelIeHnid ypaBHEHH, HEPaBEHCTB U CHCTEM

YMeHue onepupoBaTh MNOHATUAMU: GYHKUUSA, Tpaduk QYHKIUHU, HYIH
(GYHKIIMU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHMUS,
yObIBaHMs, HauWOOJIbIlIee W HaWMEHbIIee 3HaueHWs (QYHKIUU; YMEHUE
OTIEPHPOBATh  TIOHATHSAMH: TpsSIMas MPOTMOPIUOHATBHOCTh, JIMHEHHAS
dbyHkuus, kBaapatuuHas (QyHKOMSA, oOpaTHas MPOTOPUHUOHATHHOCTD,
mapabosia,  THIepOoyia;  yMEHHE CTpouTh  rpaduKu (byHKITUH,
WCMOJIb30BaTh TpaduKu Ui OMNpeAeseHUs CBOMCTB IPOLIECCOB U
3aBUCHUMOCTEH, s pelIeHUs 3aJad M3 JAPYruxX Yy4eOHBIX HPEeIMETOB U
peaslbHOM KU3HU; YMEHHME BbIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
BEIMYUHAMHU

YMeHue onepupoBaTh NOHITUAMHU: IIOCJIEIOBATEILHOCTD, apupMeTHIECKas U
reoMeTpuueckas  MPOrpecCHd;  yMEHHWE  HCIOJIb30BaThb  CBOMCTBA
nociezoBareabHoCTeH, (GOPMYyabl CyMMBl M OOIIET0 WieHa IMPH PelIeHUH
3aa4, B TOM YHWCJIE 3a/Jad U3 JAPYruX y4eOHBIX MPEIMETOB U peabHON
HKU3ZHU

YMeHue peuiaTh 3ala4 pasHbIX THIIOB (B TOM 4YHUCJIC HA IIPOLCHTLI, 10U U
4qaCTu, ABHMIXXCHUC, pa60Ty, LOCHY TOBApOB W CTOUMOCTBH IIOKYIIOK H YCIIYT,
HaJIOTH, 3aJadu U3 obnactu yiipaBJICHUA JIMYHBIMH U CEeMEHUHBIMU
Q)HHchaMI/I); YMCHHE COCTAaBJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U
CUCTCMblI II0 YCIOBHUIO 3aJjadu, HCCICAOBATH IIOJYYCHHOC PCHICHUC U
OIICHUBATb HpaBI[OHOI[06HOCTB MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHIMHU: (PUTypa, TOUKA, OTPE30K, IpsAMasi, JIy4,
JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN 1
PaBHOCTOPOHHHM TPEYroJbHUKH, IPSIMOYTOJIbHBIN TPEYroJIbHUK, MEJIaHa,
OuCCeKTpuca U BBICOTa TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, TapajliesorpamMm,
pPOMO, IPSIMOYT'OJIBHUK, KBAJIPaT, TpareLus; OKpy>KHOCTb, KpYT, KacaTeJlbHas;
3HaKOMCTBO C IIPOCTPAaHCTBEHHBIMU (PUTYpaMH; YMEHHE peliaTh 3a7auul, B
TOM YHCJIE U3 NOBCEAHEBHOM )KM3HH, HA HAX0XKIEHUE T€OMETPUUYECKUX
BEJIMYUH C TPUMEHEHUEM U3YYEHHBIX CBOMCTB GUTYp U (aKTOB




10

YMeHue omnepupoBaTh MOHATHAMHU: PaBEHCTBO  (HUryp, PaBEHCTBO
TPEYrOJIbHUKOB; IAapaUIeIbBHOCTh U INEPHEHAUKYJIAPHOCTh IPSMBIX, Yo
MEX]ly MPSIMBIMH, MEPIEHAUKYISAP, HAKIOHHAs, MPOEKLus, mojodue Guryp,
1noI00HbBIe TPEYrOJIbHUKH, CHUMMETPUS OTHOCHUTEIBHO TOYKH M TIPSMOU;
YMEHHE pAacIO3HAaBaTh pPaBEHCTBO, CHMMETPUI0 U mojaobue ¢uryp,
NapaJJIEIbHOCTD U NEPIEHIUKYIAPHOCTD IIPSAMBIX B OKPYXKAIOLEM MUDPE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PAcCTOSHUE, yroJl (BeJIMYMHA
yria, CHHYC U KOCHHYC YIjla TPEeYrojbHHUKA), IUIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPY)KAIOILIEM MUPE; YMEHUE NIPUMEHATh
(dopMyInBI IEpUMETpa U IJIOMAIH MHOTOYTOJIHUKOB, JUTMHBI OKPYXHOCTH U
IJIOLIAAN  Kpyra, oObeMa MpsSMOYrOJIbHOTO Mapajulesienunena; yMeHHe
MPUMEHSTh MPU3HAKU PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TPEYroJIbHUKA, TEOPEMY [Tudgaropa, TPUTOHOMETPHUECKHE
COOTHOILIEHUS I BBIYUCICHUS JUIUH, PACCTOSIHUM, TUTOIIaAen

12

YMmenue  u3zo0paxarb  IJIOCKME  QUIypel M HUX  KOMOMHaluW,
MIPOCTPAHCTBEHHbIE  (UTYphl OT PYKH, C TIOMOIIbIO  YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX  CpPEACTB IO  TEKCTOBOMY  WJIU
CUMBOJIbHOMY OTHCAHUIO

13

YMeHue omnepupoBaTh MOHATUSMU: MPSMOYTOJbHAs CHCTEMa KOOPAMHAT;
KOOpJIMHATBHl TOYKH, BEKTOP, CyMMa BEKTOpOB, MPOM3BEJICHHE BEKTOpa Ha
YHCIIO, CKaJspHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE  HCIOJIb30BaTh
BEKTOpPhl M  KOOPJAWHATHI JUId MPEACTABICHUS JAHHBIX U PELLICHUs 3a/1a, B
TOM YHCJI€ U3 JPYTUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSAMH: CTOJIOMKOBBIC W KPYTOBBIC JHATPaMMBI,
TaONHIIBI, CpenHee apudMeTHuIecKoe, MearuaHa, HanOoIbIllee 1 HAaUMEHBIIEe
3HAYEHUS, pa3Max YUCIOBOIO Habopa; YMEHHE H3BJIEKATh,
UHTEPIPETHPOBATh M MPeoOPa30BbIBaTh MH(OPMAIINIO, MPEJICTABICHHYIO B
TaONMIAX M HA JUarpaMmax, OTPaKaroIIyi0 CBOMCTBA M XapaKTEPUCTHKHU
pCAIbHBIX MPOIICCCOB M  SBJICHUM; YMEHHUE pacro3HaBaTh
WU3MCHYHUBBIC BEJIMYMHBI B OKPY)KAIOIIEM MHPE

15

YMeHHne omnepupoBaTh TMOHATHUAMH: CIYYalWHBIM  OMBIT  (CIy4YailHBIN
9KCIIEPUMEHT), dJIEMEHTapHOE COOBITHE (3NIEMEHTAPHBIN MCXO/T) CIy4ailHOro
OTbITa, CIIydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE HaXOIUTh
BEPOSITHOCTH  CIIy4aWHBIX COOBITUH B ONbBITAX C PaBHOBO3MOKHBIMHU
JJNIEMEHTAPHBIMU  COOBITHSIMHM;  yYMEHHE  pellaTh  3aJad4d  METOJA0M
OpPraHU30BaHHOTO Tepedopa M C HUCHOJIB30BAHUEM TpPaBUJA YMHOKEHUS;
YMEHHE OLIEHWBAaTh BEPOSTHOCTH peaJbHBIX COOBITUH W  SBICHUM,
MOHUMATH POJIb MPAKTUYECKU JOCTOBEPHBIX M MallOBEPOSATHBIX COOBITHII B
OKpYXaIollleM MHUpPE U B KM3HU; 3HAKOMCTBO C TOHSITHEM HE3aBUCHUMBIX
COOBITHIf;  3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCEI M €ro pojblo B
MaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTB IO AXO AU N I/I3y‘leHHBII>'I MCTO IJId PCHICHUSA 3a4advu,
NpUBOIUTL HNPUMEPLI MATCMATUYCCKUX SaKOHOMCpHOCTCﬁ B IMpUpPOAC U
JKU3HH, PACIO3HABATH IIPOABJICHHUC 3aKOHOB MATCMATUKU B HUCKYCCTBEC,
ONHUCBIBATL OTACJIBHBIC BBIAAIOIIUCCA PE3YIbTAaThl, IMMOJYYCHHBIC B XOJC
Pa3sBUTUA MATCMATUKU KAaK HAYKH, HNPUBOAWUTHL HNPHUMEPBI MATCMATHYCCKHUX




OTKPBITHM U MX ABTOPOB B OTEYECTBEHHOM Y BCEMUPHON UCTOPUHU

HEPEYEHDb 3JIEMEHTOB COAEP KAHUSA, TIPOBEPSAEMbIX HA OI'D 110
MATEMATHUKE

Koxa IIpoBepsieMblii 3JIEMEHT CO/lePKAHUSA
1 Yucna ¥ BEIYUCICHUS
1.1 HarypanbHhble u nienbie uncna. [I[pu3Haku 1eIMMOCTH LEJIbIX YUCEN
1.2 OOBIKHOBEHHEIE U JIEeCSITUYHEIE Ipoow, MIPOLIEHTHI, 0ECKOHEYHBIE

MePUOANYECKUE APOOH

1.3 PannonanpHbie uncna. Apudmernyeckue omnepanuu C paruoOHaIbHBIMU YHCIAMU
14 JleiicTBuTenbHbIe Uncaa. ApupMeTHUECKre ONepaly ¢ IeHCTBUTEIbHBIMUI YUCIIaMI
1.5 [IpubmmkeHHbIe BHIYMCICHUS, TIPaBUjIa OKPYIJICHUS, MPUKHUIKA W OICHKA

pe3ynbTaTa BIUMCICHUN

2 AnreOpandeckue BRIPOKECHUS
2.1 bykBeHHBIC BRIpaKEeHHS (BRIPAKECHHS C IEPEMEHHBIMH)
2.2 CreneHb ¢ 1eibM nokasaresieM. CTerneHb ¢ palMOHAIBHBIM ITOKA3aTeNIeM.

CBOJCTBA CTEIIEHU

2.3 MHoro4ieHs!

24 Anrebpandeckas 1poOb

25 Apudmernueckuit KOpEHb HaTypaJbHOU crerneHu. JlercTBus ¢
apuMeTHYeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 YpaBHEeHUs 1 HEpABEHCTBA
3.1 Lensle 1 apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI U COBOKYITHOCTH
YpaBHEHHI
3.2 Lenble u qpoOHO-palinoHaNbHBIE HEpaBeHCTBA. CUCTEMBI H COBOKYITHOCTH
HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 Hucnoblie MOCIEI0BATENHOCTH
4.1 [MocnemoBaTensHOCTH, CIIOCOOBI 3aJaHMUs TIOCIIEI0BATEIHLHOCTEN
4.2 Apudmernueckas U reomeTpudeckas nporpeccun. opmysa CIOKHBIX

MIpOLCHTOB




DO yHKIUHA

5.1 Oynkius, cnocoOsl 3aaanus Gynkuuu. ['padux ¢pynakiuu. O0macTs onpeneneHus u
MHO>KeCTBO 3HaueHud pynkuuu. Hymu ¢pynkumu. [IpomMexxyTkn 3HaKOMOCTOSTHCTBA.
[IpoMexxyTk MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHHMYMBI ()YHKIUH.
Haubounpiee u HanmeHblee 3HaYeHUE (PYHKIIUU HA TPOMEKYTKE

6 Koopaunats! Ha IpsIMOM U IJIOCKOCTH

6.1 KoopmmnatHast npsimast

6.2 JlexapToBbI KOOPAUHATHI HA INIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 X CBOMCTBA

7.2 TpeyronpHuk

7.3 MHOroyroibsHUKN

7.4 OKpyXHOCTB U Kpyr

7.5 N3mepeHne reoMmeTpuieckux BEIUYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposTHOCTb ¥ cTaTHCTHKA
8.1 OnwucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr

YUYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISA YYEHUKA

» Anre6pa, 7 kiacc/ Maxkaperues FO.H., Munmtok H.I'., Hemikos K.W. u npyrue; nox
penakuueit TensikoBckoro C.A., AkironepHoe o6miectBo «M3narensctBo «lIpocBenienuer.
» Anre6Gpa, 8 kiacc/ Maxkaperues FO.H., Munarok H.I'., Hemikos K.U. u npyrue; nox
penakiueit TenskoBckoro C.A., AkioHnepHoe o6uiectBo «M3aarensctBo «IIpocBemnienney.
» Anre6pa, 9 knacc/ Makapserues FO.H., Munntok H.I'., Hemkos K.U. u npyrue, Akunoneproe
oOmectBo «M3natenscTBO «IIpocBerieHney.

* ['eomerpus, 7-9 knaceol/ Atanacsu JI.C., byrysos B.®., Kagomues C.b. u npyrue,
AximonepHoe obmecto «M3narensctBo «IIpocsemenuey.

* MaremaTuka. BeposTHOCTb U cTaTucTHKa: 7-9-€ Kilacchl: 6a30BbIil ypOBEHb: YUEOHUK: B 2
qactax, /-9 kiaccel/ Beiconkuit U.P., AAmenko U.B.; mox pen. Amenko U.B., Akiimoneproe
oOmectBo «M3natenscTBO «IIpocBerieHney.



METOIUYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

J Metoanyeckoe ocoOue K npeIMeTHON TMHUN yaeOHUKOB 1o anredpe 0. H.
MakapsrueBa, H. I'. Munmrok, K. W. Hemkosa u np. Matemaruka AJITEBPA 7—9 knaccst
basossiii ypoBenb Mocksa «lIpocsemenue» 2023 2-e uznanue.

. Nzyuenue reomerpuu B 7, 8, 9 kiaccax: METOIMUYECKUE PEKOMEH AN : KHUTA IS
yuurens / JI. C. Aranacsin, B. ®@. byry3os, 0. A. I'naszkos u ap. Mocksa «[Ipocsenienune» 2023
T.

. YHuBepcanbHbI MHOTOYPOBHEBBINM COOpHUK 3a1a4. 7-9 knaccel. CTaTuCTHKA.
Bepostaocts. Kombunatopuka. [Ipakruueckue 3agaun U.B. Smenxo, U.P. Beiconkuii

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET
1. http://resh.edu.ru/ poccuiickas 3neKTpOHHAsI IIKOJIA.

2. https://m.edsoo.ru/ oubdmmnoreka I{OK.

3. https://mob-edu.ru/ Mo6uisroe DaekTpornoe OOpa3oBaHue.

4. https://uchi.ru/ Yuu.py — poccuiickast ornaita- miatgopma.

5. http://www.vaklass.ru/ 5 xkimacc — poccuiickas oHIaiH- mardopma.
6. www.school-collection.edu.ru kosekiwst 00pa3oBaTeIbHBIX PECYPCOB.
7. http://mathnet.spb.ru caiiT snemenTapHO#t MaTeMaTHKH.


http://resh.edu.ru/
http://www.vaklass.ru/
http://www.school-collection.edu.ru/
http://mathnet.spb.ru/
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