AHHOTaNMs K padoyuM MporpaMmmam 1o MmaremMaTtuke 5-9 Kiaccol

l. IlosicHUTENBLHAA 3aNIHCKA

PaGouass mporpamma yudeGHOro mpenMera «MaTemaTtukay Ha ypOBHE OCHOBHOI'O OOIIETo

06p330BaHI/I${ COCTaBJICHA B COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I, YTBep)KI[éHHBIMI/I qDeI[CpaJ'IBHBIM

TroCyaapCTBCHHBIM O6pa30BaTeJ'IBHBIM CTaHAapTOM OCHOBHOI'O 061]161"0 06pa3OBaHI/I${.

Pabouas mporpamma yweOHoro mpenmera «MaremaTukay Juig ydamuxcs 5-9  kiaccos

pa3paboTaHa Ha OCHOBAaHUU CIEAYIOLIMX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB U MaTEpUaJOB:

dbenepasibHOro 3akoHa "OO oOpazoBanuu B Poccuiickoit ®eneparnuu" ot 29.12.2013 Ne
273-@3 (1.6 c1.28);

(benepanbHOrO0 TroOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpasoBanus (mpuka3z MunucrepcTBa npocsemenus Poccuiickoit ®eneparun No287 ot
31.05.2021);

NpPUMEPHOH paboueil mporpaMMbl O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanms i1 5-9 KkiaccoB o0mieoOpa3oBaTeIbHBIX OpraHu3anuii  (0mo00peHa
pemenreM  QenepanbHOTO  y4eOHO-METOAMYECKOTO0  OOBEAMHEHUS M0  00memMy
obpazoBanwuio potokoa 3/21 ot 27.09.2021r.);

eaun oOydeHuss MaTEMaTHKU:

¢dopMHpOBaHHE  ILIEHTPAJIbHBIX  MATEeMaTUYECKUX MOHATUH  (YMCIO, BEJINYMHA,
reomeTpuueckas ¢urypa, MnepeMeHHas, BepOSTHOCTb, (YHKIMs), OOeCIeYHBAIOLINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHuUs 00YJaIOIIUXCS;
nojBeieHue 00yJyaroImuxcsi Ha JOCTYIIHOM [yl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTHUKd M OKPY)KaloLIero Mupa, NMOHMMaHHWE MaTeMaTHKH KaK YacTu oOIei
KYJbTYpPbI 4EJIOBEUECTBA;

pa3sBUTHE MHTEIUICKTYAIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  oOyuarommxcs,
IIO3HABATEIbHON AKTUBHOCTH, MCCIEN0BATENbCKUX YMEHHMM, KPUTUYHOCTU MBIIUIECHUS,
MHTEpeca K N3Y4eHHIO MAaTEMaTUKH;

dopmupoBaHue  (QYHKIMOHAIBHOM  MaTeMaTHYeCKOM  IpaMOTHOCTH:  YMEHHUs
pacrno3HaBaTh MPOSIBICHUS MaTEMaTHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKM3HEHHBIX CUTYallUSIX W TPH HU3YYEHUU JPYTHX Y4eOHBIX IPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (QopMylupoBaTh HX Ha s3bIKE
MaTeMaTUKd M co3JaBaTb MaTEeMaTHMYECKHE MOJIENHM, NPUMEHATh OCBOEHHBIN
MaTEeMaTUYECKUH  ammapar s pelleHHs NPaKTUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH ITOJTYYEHHbIE PE3YJIbTATHI.

copmHpoBaTh y 00yyarommxcs GyHKIHOHAIbHYIO TPaMOTHOCTb, BKJIFOYAIOIIYIO B ce0s
B KayecTBE HEOTHEMJIEMOM COCTaBISIOLIEH YMEHHE BOCIPUHUMATh U KPUTHUECKU
aHAJIM3UPOBaTh MH(POPMALIMIO, TPEACTABICHHYI0 B pa3IMyHBIX (opMmax, MOHHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTMX peaIbHBIX MPOIIECCOB M 3aBUCUMOCTEH, TPOU3BOIUTD
IIPOCTEMNIIINE BEPOATHOCTHBIE PACUETHI.

W3ydyeHne MaTeMaTUKHU HAMPaBJICHO Ha pealn3alliio CIeAYoIuX 3a1ay:

CUCTEMAaTUUYECKOE PA3BUTHE TMOHITHS YUCIA, BHIPAOOTKA YMEHHH BBIMOIHATH YCTHO H
MUCBMEHHO apupMeTHUeCKue ISHCTBHUS HaJl YHCIAMHU, MEPEBOJUTHh MPAKTUYECKUE
3aa4u Ha SA3bIK MaTEMATUKU,
OBJIAJICHUE CHUCTEMOM MaTeMaTHYeCKHMX 3HAHUW W YMEHUH, HEOOXOAUMBIX JUIs
NPUMEHEHUS B TMPAKTHUYECKON JEATENbHOCTH, W3yYEHUS CMEXKHBIX JIUCIUILINH,
MIPOJIOJDKEHHS] 00pa30BaHNs,



® UHTE/UIEKTyaJbHOE pa3BUTHE, (OPMUPOBAHME KA4yeCTB JIMYHOCTH, HEOOXOIUMBIX
YCJIOBCKY JIdA HOJIHOI.[CHHOI71 JKU3HU B COBPCMCHHOM OGIJ.IGCTBC, CBOMCTBEHHBIX
MaTeMaTHYeCKOM  JEeSATETbHOCTH: SICHOCTU W TOYHOCTU MBICIHM, KPUTHUYHOCTH
MbBIIIJICHUSA, HWHTYULUH, JIOTHYCCKOI0 MBIIIJICHUSA, 3JICMCHTOB aJ]FOpHTMH‘IGCKOﬁ
KYJIbTYpbl, IPOCTPAHCTBEHHBIX [PEICTABIECHUIN, CIHOCOOHOCTH K IPEOJIOJCHHIO
TPYIHOCTEH;

e (opMupoBaHME NpeACTaBICHUI 00 HIESIX U METOJaX MAaTeMaTUKH KaK YHHUBEpPCAJIbHOTO
A3bIKA HAYKU M TEXHUKHU, CPEJICTBA MO/IEIMPOBAHNUS SIBICHUH U IIPOLIECCOB;
BOCIIMTAHUC KYJIbTYPbl JIMYHOCTH, OTHOLICHUA K MATCMATHUKE KaK K YaCTu
00111e4eI0BeYECKON KYIbTYpPbI, UIparoliell 0coOyro poJib B OOIIECTBEHHOM Pa3BUTUHU

C yuérom nporpammsel Bocniutanuss MbBOY «CCOLI Nel», B mporpamme otpakaercs
peanu3anys BOCIUTATENBHOIO MOTEHIMANA YpOKa MaTeMaTHKH, KOTOPBIM IpearoJaraet
UCTIOJIb30BaHUE PA3IUYHBIX BUOB M (JOPM JIEATETLHOCTH, OPUEHTUPOBAHHON Ha IIEJICBBIC
NPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMUA 0COOEHHOCTSIMH 00YUYaIOIINXCS:

v/ TpuBJICYCHHE BHUMAaHHs OOYYAIOIIMXCS K IIEHHOCTHOMY AacCleKTy HM3y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3alMi0 UX pPabOThl C IOJIy4aeMOM Ha YpPOKE COLMAIbHO 3HAYUMOMN
uHpopMaLrell — HHUIIMUPOBaHUE €€ 00CYKIEHHUs, BbICKa3bIBaHUS O0YYaIOIIUMHUCS CBOETO
MHEHHUS 110 e€ NMOBOJLYy, BBIpa0OTKA CBOETO K HEHl OTHOIIEHUS;

v/ JIEMOHCTpAIUIO OOYYaroIMMCS NPUMEPOB OTBETCTBEHHOIO, TIPAXKIAHCKOTO MOBEIECHMS,
IPOSIBJICHUS. YEJIOBEKONIIOOMS U J10OpOCEpACYHOCTH, uepe3 MOoA00p COOTBETCTBYIOIIETO
MaTepuaia st paboThl Ha ypOKe, IPOOIEMHbBIX CUTYalUH JUIsl 00CYK/IeHUs B KJIacCe;

v\ NIpUMEHEHHWEe Ha ypPOKE HWHTEPAKTHBHBIX  (OpM  paboTBl €  OOYYAIOU[MMHUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOIIMX IO3HABAaTEIbHYIO MOTHUBAIMIO OOydaroIIuxcs;
JMJIAaKTUYECKOT0 TeaTpa, I/ie NOJyYeHHbIE Ha YPOKE 3HAHHsI OOBIIPHIBAIOTCS B TE€ATPaJIbHBIX
IIOCTAaHOBKAX; AUCKYCCUH, KOTOpPbIE JAIOT O0YYaroIMMCs BO3MOXXHOCTb IIPHOOPECTH OMbBIT
BE/ICHUSI KOHCTPYKTUBHOIO JHajiora; rpynmoBoil pa®oThl wiu paboThl B Hapax, KOTOpbIE
y4yaT 00ydJarouuxcsi KOMaHAHOM paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU 00Y4atOLMMHUCS;

v MHULIUHPOBAHUE ¥ TIOJIEPKKA MCCIIEN0BATENBCKOM JEATENBHOCTH 00YUYAOIMUXCS B pAMKax
peanu3ali UM UHAUBUAYAJIBHBIX U TPYNIIOBBIX MCCIIEN0BATEIbCKUX MPOEKTOB, YTO AACT
oOydaromuMcsi  BO3MOXXHOCTb ~ IPUOOPECTH  HABBIK  CaMOCTOSTEIBHOTO  PELICHMS
TEOPETUYECKONH MpOoOJIEeMBbl, HAaBbIK T€HEpPUpPOBaHHUS U OQOPMIIEHMS] COOCTBEHHBIX HIEH,
HaBBIK YBAXHUTEIBHOIO OTHOIIEHUS K YYKUM HAEIM, OQOPMIEHHBIM B paboTax Ipyrux
uccieoBaresel, HaBblK MyOJIMYHOTO BBICTYIIJICHUS NIEpe]] ayIMTOPHEN, apryMEeHTHPOBAaHUH
OTCTAauBaHUs CBOEH TOUKH 3PEHHUS.

Y4eOHBIM MIaHOM Ha U3yueHue npeameTa « Maremaruka» orBoautcs 918 yacos.
[Iporpamma peanusyercs:

- mis Skitacca B 00bemMe 170 gacoB B rofi, 5 4acoB B HEEIIO;

- s 6 xitacca B 00beMe 170 gacoB B rof, 5 4acoOB B HEJEIIO;

- s 7-9 kiaccoB B 00beMe 170 yacoB B rof, 5 4acoB B HENETIO™ ]

*B 7-9 knaccax moayns «Anredpa» - B 00béMe 3 uyaca, Moaynb «I'eomeTpusin- B 00béMe 2
yaca,

- nus 7-8 kjaccoB Moaynb «BeposTHOCTh M cTaTUCTHKa»- B o0béMe 34 uacos, 1 yac B
HEZIEIIIO.

[TporpammMa opreHTHPOBaHA Ha UCIIOJIb30BaHUE YUEOHO-METOJMUECKOr0 KOMIIEKCa!

1. T'.B lopodees u ap. Maremaruka 5 kiacc. M. :IIpocsemienue



I'.B Jlopodees u ap. Maremartuka 6 kiacc. M. :IlpocBenienne

I'.B Hopodees u ap. Anredpa 7 knacc. M. :Ilpocsemienne

I'.B Topodeen u ap. Anredpa 8 kimacc. M. :IlpocsemnieHue

I'.B Hopodees u ap. Anredpa 9 knacc. M. :Ilpocsemenne

A.I'. Mopakosuu, Anrebpa 7 kiacc. M.: MHemo3nHa

A.I'. Mopaxosuu, Anredpa 8 kiacc. M.: MHemo3uHa

A.I". Mopakosuu, Anredpa 9 kiacc. M.: MHemo3nHa

JI.C.Aranacsan, B.®.byry3oB, C.b.Kagomues, ['eomerpust 7-9 knaccsl. M.:IIpocsemienue

© oo N UL

1. Conep:xanue yueOHOT0 npeamera
5 knacc. MaremaTuka
IToBTOpEHUE
Apugmemuxa. Harypanbupie uncia. CpaBHEHUE HATYpaIbHBIX Yucesl. Hen3BeCTHBIN KOMITOHEHT
apuQMETHIECKOTO NCUCTBUS U HAXOXKIEHUE ero 3HaueHus. TexcToBble 3a1aun B 3—4 eiCcTBUS.
OCHOBHbIE €IMHUIBI U3MEPEHUS BEIMYUH U COOTHOLIECHUSI MEXIY HUMH.
HatypaabHble yncjiaa
Apupmemura.Psan HatypanbHbix uucen. Lludpsl. [ecstuunas 3amuch HaTypaidbHBIX YHCEIL.
OxpyrieHue HaTypabHbIX yncesl.CpaBHEHUE HATYpaIbHBIX YHCEL.
Mamemamuxa ¢ ucmopuueckom pazeumuu. Pumckas cucrema cuucnenus. [losunnonnsie
cucrembicuncienns. O6o3nauenue uudp B pesHeii Pycn.
T'eomempuueckue ¢ueypvr. Otpesok.[imna orpeska.llnockocts. Ilpsmas. Jlyu. Ilkana.
KoopaunartHslii siyd.
Koumponvnas paboma Nel no meme « Hamypanvusie uucnay.
CroxeHue U BbIYUTAHHE HATYPAJIbHBIX Y Ce]
Apugpmemura.CnoxxeHue U BbIUMTAaHHUEHATYypaldbHBIX uncesn. CBoicTBa cioxeHus.Uuciossie u
OykBeHHbIE BbIpaxkeHUsI. POopMyJibl. Y paBHEHHUE.
T'eomempuyeckue @ueypw.Yron. O6o3HaueHue yrinos. Bunel yrinos.M3mepenue yrios.
MpuoroyronsHuku. PaBable Gurypsl. Tpeyronsuuk. Buast Tpeyronbnaukos. [Ipsmoyronsuuk.Ochb
CUMMETPUHU (UTYPHI.
Koumponvnas paboma Ne2 no meme « Cnodwcenue u oluumanue HamypanioHblX YUCe.
Koumponvnas paboma Ne3 no meme « Ypasnenue. Yenvi. MHocoy2onbHuKuy.
YMHOXKeHHe U Je/ieHHe HATYPAJIbHbIX YHCel
Apugmemuxa.Ymuoxenue. CoiictBaymHOeHUs. Jlenenne c ocratkoMm. CreneHb 4Mcia ¢
HaTypaJIbHbIM I1OKa3aTeleM.
TI'eomempuueckue @ueypui. Ilnomanp. ITnomans IpsAMOYroJibHUKA. I IpAMOyYTroIbHBIN
napayuienenunesn. [Tupamuaa.O0bEM NpAMOYToIbHOTO Napaielenunea.
Mamemamuxa 6 ucmopuueckom paseumuu. CTapuHHbIE Mephl JJIMHBL. BBeneHue meTpa Kak
eAMHMILIBI 1TUHBL. MeTpuueckas cucreMa mep B Poccun, B EBponie. KomOuHaropHsle 3a1aun.
Koumponvnas paboma Ne4 no meme « Ymnoowcenue u oenenue HamypaibHuIX YUCEN).
Koumponvnas paboma Ne5 no meme «Ilnowaoo. Oo6wémp.
OO0bIKHOBEHHBIE IPOOH
/pobu. OObikHOBeHHbIE ApoOu. IlpaBuibHbIE U HempaBWiIbHbIE IpoOu. CpaBHEHHE IpoOeil.
CnoxeHue M BbBIUMTaHUE JApoOeil ¢ OAWHAKOBBIMH 3HaMeHaredsiMH. [[pobu u penenue
HaTypaJibHbIX yKces.CMenlaHHbIe Ynca.
Mamemamuxa 6 ucmopuueckom paszsumuu. Vicropus QopMupoBaHUs MaTeMaTHYECKUX
cuMBoJI0B. JIpoOu B BaBunone, Erunre, Pume, na Pycu.
Koumponvnas paboma Nebno meme « ObviknogenHwvle Opoou»
JecsaiTuuHbIe APOOH
Jpobu.[lecatnunbie npodu. CpaBHEeHUE AeCATUYHBIX Apobel. OKpyrieHne eCITHUHBIX Ipo0eil.

CrnosxeHue ¥ BBIYUTaHUE JECSITUYHBIX ApoOei. [Ipukuiku pe3ynbTaToB BEIYUCICHUH.



Mamemamuxa 6 ucmopuyeckom pazeumuu. OTKPBITHE IECATUYHBIX IpoOeil. YMHOXKEHUE U
JeleHUue JecATUYHbIX ApooOeit. Cpennee apudmernyeckoe. CpenHee 3HAUYCHHE BEITUYUHBI.
[IpouenTtsl. HaxoxaeHre npoueHToB oT uyncia. HaxoxaeHre yncia 1o ero npoueHTaMm.
Koumponvnas paboma Ne7 no meme «/[ecaimuunvie Opoou. Cnosicenue u 8biuumanue
Koumponvnas paboma Ne8 no meme « Ymnooicenue u oenenue oecamuunvix opooeti Ilpoyenmuol»
Koumponvnas paboma Ne9 no meme «Cpeonee apugpmemuuecxoe. Ilpoyenmoiy.

IloBTOpPEHME

Apugmemuxa.OCHOBHBIE €IMHUIIBI HW3MEPEHUS BEIMYUH W COOTHOILICHHS MEXKIy HUMHU.
HewnsBecTHBII KOMITOHEHT apu(PMETHIECKOTO JEHCTBUS U HaXOXKJICHHUE ero 3HadeHus. JlercTBus
C MHOTO3HAYHBIMU YHCJIaMH. UTeHHE, 3aNMCh U CpaBHEHUE BeIWYWH. TekcToBble 3a1aun B 3—4
nerctBus. UucnoBele W OykBeHHbIC BbIpaxkeHus. CrerneHb. ApHPMETHYECKHUE JICUCTBHUS C
OOBIKHOBEHHBIMH JPOOSMH M CMEIIaHHBIMH uuciaamu. [lecsatuunbsie apoO6u. CpaBHEHHE U
OKpYTJICHUE  JIECATUYHBIX  JpoOeil.  ApudmeTndeckue  JOEHCTBUS C  JECATUYHBIMU
npoOsimu. [IporieHTHI.

T'eomempuueckue @ueypol. BelauciieHne mepuMeTpa TpPEyrojbHUKA, TNPSIMOYroJbHUKA |
KBaJpaTa, IUIOMIA TPSIMOYrOJbHUKA W KBajpara. [locTpoeHHE TreoMeTphYecKux QUryp c
3a/laHHbIMH U3MepeHussMU. OObeM NPSIMOYTOJBbHOTO NapajlieenuIea.

Inemenmol cmamucmuxu.COo0p, mpeIcTaBlIieHne, UHTEPIPETUPOBAHNE HH(DOPMAITUH.

Hmoeosas kommpoavhas paboma Nel()

6 xi1acc

IToBTOpEHHE

Apugmemura. JlecsiTuuHas 3amMch HATypajdbHBIX uucend. OKpyrieHne HaTypalbHBIX
yrcen.CpaBHeHHE HATypalbHBIX 4Hcel. YMHoxkeHue. CBoiicTBaymHOXeHus. [leneHue c
octatkoM. CTeneHp uncia ¢ HaTypajlbHbIM I10Ka3aTeleM.

OO6bikHOBeHHBIE Tpoou. [IpaBuibHbIe U HenpaBUiIbHBIE Apodu. CpaBHeHue npobeil. CroxeHue u
BbIUHTaHUE 1po0el C OJMHAKOBBIMU 3HaMeHaTeNIAMU. J{poOu u AeneHne HaTypalbHbBIX YUCEIL.
CMmelianHbie YKcha.

JleTMMOCTb HATYPAJIBLHBIX YHCEJ

Apugmemuxa. Jlenutenu W KpaTHble HaTypajlpHOro 4yucia. HauOonpmmii — oOmmid
nenurtenb. Hammenbpmee oOmee kparHoe. [Ipu3Hakm nenmmMocTr Ha 2, Ha 3, Ha 5, HA 9, Ha
10.ITpocTele M cocTaBHBIE uMcla. Pa3nojkeHue uucen Ha MPOCTble MHOXWTENU.PemeHue
TEKCTOBBIX 33J1a4 apU(PMETHUECKUMHU CIIOCOOaMH.

Koumponvnas paboma Nel no meme «/[enumocms HamypaibHuIX Yucen.

OObIKHOBEHHBIE IPOOH

Apugmemura.O0bIkHOBeHHBIE JIpobu. OcHOBHOE cBoiicTBO npobu. Haxoxaenue npobu ot
yncna. HaxoxaeHue yucina mo 3HaueHHto ero apoOu. IlpaBunbHble M HeNpaBWIIbHBIE APOOU.
Cwmemannble  yucna.CpaBHeHHE  OOBIKHOBEHHBIX  JApo0Oe M CMEIIAaHHBIX  YHCell.
Apudmernueckue 1eiCTBUSA ¢ 0OBIKHOBEHHBIMH JPOOSIMU U CMELIaHHBIMU YHCTIaMH.
Hecartuunpie apobu. IlpencraBnenue necsiTMUHOW ApoOM B BUAE OOBIKHOBEHHOM ApoOu U
OOBIKHOBEHHOW B BHJE JAECATUYHOW. beckoHeuHble MepHOIUYEcKHe IEeCSITUYHBIE ApOOU.
Jecaruunoe npuOIMkeHne 0ObIKHOBEHHOH IPOOH.

Koumponvnas paboma No2 no meme «Cpasnenue, crodxcenue u sblyumanue opooeiiy.
Koumponvnas paboma Ne3 no meme « Ymnoowcernue opooeiiy.

Koumponvnas paboma Ned no meme «/[enenue opooeii.

OTHOLIECHNS ¥ IPONIOPLUH

Apugpmemuxa.Otnomenne. [IporieHTHOE OTHOIIEHWE ABYX 4YHceNn. JleneHue 4Ymciia B JTaHHOM
otHomeHnH. Macmrad.[Iponopius. OcHoBHOe cBoicTBO mnponopuuu. [Ipsimas u obpaTHas
MPONOPLMOHANIbHBIE 3aBUCUMOCTH.Pelienrne TeKCTOBBIX 33/1a4 apu(hMEeTHIECKUMH CIIOCOOAMHU.
Onemenmovl  cmamucmuxu,eeposmuocmu.  Kombunamopnvle 3a0auuCnydaitHoe COOBITHE.
JlocToBepHOE M HEBO3MOXKHOE COOBITHS. BeposiTHOCTh ciydaifHOro coObITHs. Pemenne xomOu-
HAaTOPHBIX 3a7a4.



Teomempuueckue gueypol. Okpy)xHocTh W Kpyr. JlnuHa oxpyxHoctH. I[lmomans xpyra.
Harnsgaeie mpeacTraBieHuss O MPOCTPAHCTBEHHBIX (QUTypax: IUIMHIP, KOHYC, Imap, cdepa.
[Tpumeps! pa3BEPTOK MHOTOTPAaHHUKOB, IUIUHIPA, KOHyca. [loHsITHE U CBOMCTBA 00BEMA.
Koumponvnasa paboma Ne5 no meme « Omnowenus. Ilponopyuu. Ilpoyenmnoe omnouienue 08yx
yuceny.

Koumponvuaa paboma Neb6 no meme «llpsamasn u obpamuas nponopyuoHaibHvle 3a8UCUMOCTIU.
Oxpyarcnocmsb u kpye. Bepoamuocmu cayuaiino2o coobimusy.

PanuoHnanbHbIe Ync/Ia U 1eHCTBUSA HAl HUMH

Apugpmemuxa. IlonoxurenbHble, oTpuaTenbHbie yucia u yucio 0.IIpoTuBomnonoxHbe Yucha.
Monynp uncna.llensie uncna. PanuonanbHbple uucina. CpaBHEHHME palMOHANbHBIX YHCEI.
Apudmernueckue ACHCTBUS C pallMOHANBHBIMH YuciaMu. CBOMCTBA CIIOKEHHS] U YMHOKEHUS
panoHanbHbIX yucesl. Koopaunarnas npsimasi. KoopauHaTHast i10CKoCTb.

Yucnosvle u OykseHuviegvipadiceHus. Ypasnenus.UucnoBble BbIpaxeHUs. 3HAUEHUE YUCIOBOTO
BbIpakeHUs. [IopsIOK NENCTBHI B YMCIIOBBIX BBIpAXKEHUAX. byKBeHHBIEC BoIpaxkeHus1. Packpbitue
cko6ok. IlomoOHble criaraemble, MpuBEIEHUE MOAOOHBIX ciaraeMbix. dopmyinbl.YpaBHEHUS.
Kopenb ypaBHeHus. OCHOBHBIE CBOMCTBa ypaBHEHUM. PeleHne TeKCTOBBIX 3a/1ay € MOMOIIBIO
YpPaBHEHUU.

T'eomempuueckue ¢ueypor.PaBenctBo ¢uryp. Ilonstue wu cBoiictBa Twiomanu. [lmomanmb
npsMoyroiibHMKa u KBajapata. Ilmomane kpyra. Ocb cummerpun ¢urypsl. Bsaummnoe
pacnosioxkeHue 1Byx npsameix. llepnenaukynspusie npsimbie. [lapannensusie npsaMbie.OceBast U
LEHTpalbHasi CHAMMETPHHU.

Mamemamuxa 6 ucmopuueckom paszeumuuMup npocTeIX yuce. 3010Toe ceueHue. Yucio Hyb.
[TosiBnenue otpunarenbHbix yncen. JI.d. Maraunkuii. I1.J1. Yeopmes. A.H. Koimoropos.
Koumponvnas paboma Ne7 no meme « Payuonanvuvie uucna. Cpagnenue payuoHaibHblX YUcemny.
Koumponvnas paboma Ne§ no meme « Cnodicenue u gbluumanue payuoHaibhvle Yuceiy.
Koumponwvnas paboma Ne9 no meme « Ymnoorcenue u oenenue payuoHaibHbix duceny.
Koumponvnas paboma Nel0) no meme «Peuenue ypasHenuti u 3a0ai ¢ NOMOWbIO YPAGHEHUSLY.
Koumponvnas paboma Nell no meme «llepnenouxynapHvie u napanieivuvie npamvie. Ocesas u
yenumpanvras cummempus. Koopounamnas niockocmo. I paguruy.

IToBTOpEeHue U cucTeMaTH3alus y4eOHOr0o MaTepuaJia 3a Kypce 6 kiacca

Apugmemuxa. Jlenurenn W KpaTHble  HaTypajgbHOro uucia. HauOonpmmit — oOrmmid
nenurtenb. Hammenbmee oOmee kparHoe. [Ipu3Hakm nenmuMocTr Ha 2, Ha 3, Ha 5, HA 9, Ha
10.Ilpocteie U cocTaBHble yucia. Pa3nokeHue uucen Ha NpocTble MHOXKUTEIU. CpaBHEHHE
OOBIKHOBEHHBIX JIpo0€ei M CMEIIaHHBIX uncen. ApupMeTHdyecKre JeHCTBUS ¢ OOBIKHOBEHHBIMU
Ipo0sSMHU U CMeIIaHHBIMH uuciamu./lecsatuunsie apobu. IIpencraBienue necaTUUHONW Jpodu B
BUJIe OOBIKHOBEHHOW JpoOM W OOBIKHOBEHHOW B BHJE JeCATUYHOU. beckoHeuHbIe
NEepUoJIMYecKrue JecaTuuHble Jpobu. JlecaTnyHoe mnpuOIMKeHne OOBIKHOBEHHOH apoOH.
OtHowenue. [IpouieHTHOE OTHOIIEHHME ABYX uucend. JleneHue uuciaa B JaHHOM OTHOIICHMH.
Macmirad

[Tponopuusa. OcHoBHOe cBoiicTBO mnponopuuu. [Ipsmas u oOpaTHas HPONOPLUUOHATIbHBIE
3aBUCUMOCTU.Apu(MeTndyeckue AeWCTBUS ¢ pallioHATbHBIMU yrciaMu. CBONCTBA CIIOKEHUS U
YMHOXEHUS palliOHAIbHBIX YHCEI.

Yucnosvie u Oyksennvle gvipadicenus. Ypasuenus. YpaBHeHus. Kopenb ypaBHeHus. OCHOBHBIE
CBOMCTBA ypaBHEHUN. Penienne TeKCTOBBIX 3a7a4 ¢ TOMOIIBIO YPAaBHEHHM.

Onemenmul  cmamucmuxu, epoamuocmu. Kombunamopnvie 3adauu.CiydaitHoe COOBITHE.
JlocToBepHOE ¥ HEBO3MOXKHOE COOBITHS. BeposiTHOCTh ciydaifHOTO coObITHS. Pemenne xomOu-
HAaTOPHBIX 3a/a4.

T'eomempuueckue gueypwi. OKpyXHOCTb U KpyrT. JnuHa okpyxHocTu. [lnomanes kpyra. [lonstue
U cBOMcTBa momaau. [nomaas npsiMoyroapHUKa U KBajIpaTa.

Hmoeosas koumponvuas paboma Nel?2

Monayab « Anredpa»

7 kiaace

JIuHeiiHOe ypaBHEHHUE C OHOI NmepeMeHHOo



Aneebpauueckue gvipasicenus. BoipaxkeHne ¢ MepeMEHHBIMU. 3HAU€HNE BbIPAXKECHHUS C
nepeMeHHbIMU. JlonycTHUMbIe 3HAaU€HUSI IEPEMEHHBIX.

Ypaenenue.YpaBuenue ¢ ogHoit nepemenHoi. Kopens ypaBHeHHs. PaBHOCUIIBHBIE ypaBHEHHS.
CBolicTBa ypaBHEHUH C OHON IIEPEMEHHON. Y paBHEHHE KaK MaTeMaTH4ecKasi MOJIENb pealbHOI
CUTYAaLVH.

Aneebpa 6 ucmopuueckom pazsumuu. 3apoxaeHue anreopsl, Myxamenanb-Xope3Mu.
Koumponvnas paboma Nel no meme «Jlunetinoe ypasnenue ¢ 00HOU nepemerHHOl».

Henabie BbIpakeHust

Apupmemuueckue svipadicenus. Toxnecta. ToxaecTBeHHbIE IPe0Opa30BaHUs alredpanyecKux
BbIpakeHHni. JlokazarenbcTBO TOXKIAECTB.CTENEHb ¢ HATYpaJbHBIM IMOKa3aTejleM U €€ CBOMCTBA.
Onnounensl. OgHOWIEH cTaHAapTHOro Buja. CreneHb ojHOWIeHA MHoroudjieHbl. MHoroujieH
crangaptHoro Bujaa. CreneHb MHOTOWIeHA. Cll0)KeHHUE, BBIYMUTAHWE U YMHOKEHHE MHOTOUYJICHOB
@opMyIbl COKPAIEHHOTO YMHOXKEHHS: KBAJApaT CyMMbI U KBaJpaT Pa3HOCTU JIBYX BBIPAKEHHIA,
MIPOU3BEJICHNE PA3HOCTU CYMMBI JIBYX BbIpakeHHU. Pa3iioxkeHue MHOrouseHa Ha MHOXKUTEIH.
Brinecenne o01iero MHOXHUTeENs 3a CKOOKU. Metoa rpynnupoBku. Pa3sHOCTH KBaapaToB NBYX
BbIpakeHHi. CyMM U pa3HOCTh KyOOB JIBYX BBIPQ)KCHHUI.

Aneebpa 6 ucmopuueckom pazeumuu®. Buer

Koumponvnas paboma Ne2 no meme «Cmenens ¢ HamypanvHuim nokazamenem. OOHOYIEHDbL.
Mmnozounenwvl. Cnoorcenue u 8biyumanue MHO204J1€H08 Y.

Koumponvnas paboma Ne3 no meme « Ymnoowcenue oonounena na mnozounen. Ymuocenue
MHOo20uneH08. Paznodicenue MHo2ouneno6 Ha MHOdCUMENU.

Koumponvnas paboma Ned no meme « Dopmynvl COKpAWEHHO20 YMHOHMCEHUSY

Koumponvnas paboma Ne5 no meme « Cymma u paznocms Ky608. [Ipumenenue paznuunsix
Cnoco608 pasnoxcenuss MHO2OUIEHA HA MHONCUMENU)

DyHKIMHA

@yuxyuuucnopsie GyHKIHH. OYHKIMOHAIBHBIC 3aBUCMMOCTH MEXIy BeauduHamu. [loHsTHE
byskun. OYHKIMS KaK MaTeMaTudeckas MoJiellb peaibHoro mpoiecca. O61acTh onpeneneHus
u obnacte 3HadyeHus ¢yHkuuu. CrmocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. Jlunernas
byHKIMS, ee CBOicTBa U rpaduKH.

Aneebpa 6 ucmopuueckom pazeumuuP. [lexapr, I1. ®epma.

Konumponvnasa paboma Neb6 no meme « Dynxyuuy.

CucreMbl JIMHEHHBIX YPABHEHHUIH ¢ IBYMS NepeMeHHbIMU

Ypaenenuslluneiinoe ypaBHeHue. PanuMoHanbHblE YypaBHEHHs. PelieHne panuoHaJIbHbBIX
ypaBHEHUH, CBOMASIIUXCS K JIMHEHHBIM. PereHne TeKCTOBBIX 3a7a4 C TTOMOIIBIO PAIIMOHABHBIX
ypaBHEHUU. Y paBHEHHE C ABYMs MepeMeHHBbIMU. ['paduk ypaBHEHUS C JBYMsI MEPEMEHHBIMHU.
JluneliHoe ypaBHEHHE C JIBYMsI MEpeMEHHBIMH U ero rpaduk.CUCTeMbl ypaBHEHUU C JIBYMS
nepeMeHHbIMH. ['paduueckuil MeTOA pelleHUs CUCTEMBl YPaBHEHUU C JIBYMs TEPEMEHHBIMHU.
Pemenne crucrem ypaBHEHUN METOJIOM TOJICTAHOBKH M clokeHHs. CucTeMa JBYX ypaBHEHHH C
JIBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAIbHOU CUTYaIUH.

Koumponvnas paboma Ne7 no meme « Cucmemvl TUHEUHBIX YPAGHEHUL C O8YMS NePEMEHHbIMU»
IloBTOpEeHUE U cucTeMAaTH3alUs Y4eOHOT0 MaTepuaJia

Aneebpauueckue evipadicenus.Peniath TuHEHHOE ypaBHEHHE B 001eM Bujae.ONHUCHIBaTh CXEMY
pelIeHus] TEKCTOBOM 3aJay, NPUMEHATHh €€ Ul peleHus 3aznad. Jlokas3wlBaTh TOXAECTBA.
3anuchIBaTh U JOKa3bIBaTh (POPMYJIBI: TPOU3BECHUS CYMMBI U Pa3HOCTHU JABYX BBIPAaKECHUH.
Ypasnenue.JIlnneiinoe ypaBHeHue. PanuoHanpHble YypaBHEHMs. PelleHune panuoHaIbHBIX
YPaBHEHUH, CBOJALIMXCS K JIMHENHBIM. PellleHne TeKCTOBBIX 3a7jad C MOMOIIBI0 PallOHAIBHBIX
ypaBHEHMI. YpaBHEHHE ¢ ABYMS NepeMeHHbIMH. ['paduk ypaBHEHHUs C ABYMs NEpEeMEHHBIMH.
JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €T0 rpaduk.

@ynxyuu.CrnocoObl 3ananus pyHkuuu. I'paduk dynkuuu. Jluneitnas QyHkus, ee cBoiCTBa U
rpaduk

Koumponvuas paboma Ne8 «Mmoeosasa koumponvuas paboma 3a Kypc 7 Kiacca»

8 kaacc.

PanmoHabHbIE BhIPAKEHUS



Payuonanvuvie svipasicenus. Parmmonanbupie Apoou. OCHOBHOE CBOWCTBO PaIllMOHAIIBHON JPOOH.
CrnosxeHure ¥ BBIYUTAHUE PAIIMOHAIBHBIX POOEH ¢ 0IMHAKOBBIMY 3HaMeHaTensIMu. ClIoKeHHEe U
BbIUHMTaHUE PAllMOHAJIBHBIX Apo0Oel ¢ pa3HbIMU 3HAMEHATESIMU. Y MHOXKEHHE U JeJICHUE
parroHaIbHBIX IpoOeii. Bo3BeneHre palMoHaIbHON IpOOH B CTCTICHD.

PaBHOCWIIbHBIE ypaBHeHUs. PanmonanbHble ypaBHeHHUs. CTENEeHb C IENbIM OTPULATEIbHBIM

o K .
nokasarenaeM. CBoiicTBa CTENEHH ¢ LeNbIM Noka3areneM. OyHkus y = neé rpaduk.

Koumponvnas paboma Nel no meme «OcHosHoe ceolicmeo payuonaniorol opoou. Cnodicenue u
8bIYUMAHUE PAYUOHATbHBIX OPOOeliy.

Koumponvnasa paboma Ne2 no meme « Ymnoowcenue u denenue payuoHanvbhbix opooeiy.
Koumponvnasa paboma Ne3 no meme «Payuonanvuvie ypasnenus. Cmenenvb ¢ yenvim
ompuyamenvrulm nokasamenem. Ceoticmea cmenenu ¢ YeavimM nOKA3amenemy.

KBaaparnblie kopHu

Ksaopamuvie xopnu. [evicmseumenvhvie uucna.®yuaxnus y = x° u e€ rpaduk. KagpatHsie
KOpHU. AprpMETHUYECKUIA KBaJIpaTHBIA KOpeHb. MHOKECTBO M €Tr0 AJIeMEHTHI. [10aMHOXKeCTBO.
Onepanuu  Hax MHOXecTBamu. YucinoBele MHOXecTBa. CBOiCTBa  apu(METHUECKOTO
KBQJIpaTHOTO  KOpHs.  TOXKIECTBEHHble  MpeoOpa3oBaHUS  BBIPAKEHUIM,  COJEPIKaIINX
apu(MeTHIecKUe KBapaTHbIe KOpHH. DYHKIMS Y = VX 1 eé Tpaduk.

Koumponvnas paboma Ne4 no meme «Keaopammuvie kopnu. /lericmeumenvhuie yuciay.
KBaaparnbie ypaBHeHHUs.

Keaopammnuie ypasnenus. KBagpatuole ypaBHeHUs. PelieHre HEMOIHbBIX KBaIpaTHbBIX
ypaBHeHui. @opMyiia KOpHEH KBaApaTHOro ypaBHeHus. Teopema Buera.KBanpaTHsbiil TpEéxusieH.
Pemienne ypaBHeHuUM, CBOASAIIMXCS K KBaIpAaTHBIM YpaBHEHUsIM. ParnoHaibHbIe ypaBHEHUS KaK
MaTeMaTHYECKHUe MOJIEIH PEaIbHbIX CUTYAIIUH.

Koumponvnas paboma Ne 5 no meme «Keaopamnuie ypagnenus».

Koumponvnas paboma Ne 6 no meme «Keaopammuwiti mpéxuneny.

IloBTOpEeHUe U cUcTeMATH3AUS YHeOHOT0 MaTepHuaJia

Payuonanvuvie gvipadxcenus. Pannonanbasle 1podu. OCHOBHOE CBOWCTBO PallMOHATIBHON APOOH.
CrnoxeHue ¥ BIYUTaHHE PALIMOHAIBHBIX ApoOeil ¢ 0IMHaKOBBIMU 3HaMeHaTe s IMU. CoXKeHne u
BbIUHMTaHUE PAllMOHAJIBHBIX Apo0Oei C pa3HBIMU 3HAMEHATEISIMU.

YMHOXEHHE U JIeJIeHUe palluOHATIbHBIX Apo0eil. Bo3BeneHue paimoHanbHOM JpoOu B CTENEHb.
PaBHOCubHBIE ypaBHeHHUs. PanuonanbHble ypaBHeHHA. CTENeHb C LEIbIM OTPHUIATEIbHBIM

2

v K .
nmokasareiieM. CBOMCTBA CTCIICHU C IOCJIBIM ITOKAa3aTCJICM. (DYHKI_[I/IH y=-uce rpa(bHK.
X

Keaopammuvie xopuu. Jeiicmeumenvuvie uucia. Oyaxkums y = x> u eé rpadux KpampaTHele

KOpHH. ApudMeTHUeCKUld KBaJpaTHBIA KOpeHb. MHOXECTBO U €ro aneMeHThl. [loaMHOXkecTBoO.
Onepanuu  Haj MHOXKecTBamH. YwucimoBble MHOXecTBa. CBoicTBA  apu(PMETHUECKOTO
KBQJIpaTHOTO  KOpHs.  TOXXIECTBEHHbIE  TMpeoOpa3oBaHUS  BBIPAKEHUI,  COJEPIKaIINX
apudMeTHUEeCKUe KBaJpaTHbIe KopHH. OyHKIMS Yy = VX 1 eé rpadux.

Ksaopamnvie ypasnenus. KBanpaTHble ypaBHEHHsA. PelleHHe HEMOMHBIX KBaJApPaTHBIX
ypaBHeHu. @opmyna KOpHEW KBaJpaTHOro ypaBHeHusa. Teopema Bwuera. KaapartHsbiil
TpéxuneH. PemieHue ypaBHEHUH, CBOISUIMXCS K KBaJpaTHBIM YpaBHEHMSIM. PanuoHaibHbIE
ypaBHEHHUS KaK MaTeMaTUYECKHE MOJIEIH PeaTbHbIX CUTYAIUH.

Koumponvnas paboma Ne 7 « Mmoezosasn konmponvnas paboma 3a kypc 8 knaccay

9 kyacc. Ajaredopa

HepaBencrBa

HepasencmealleiictBurensuple ymcna. OOmume cBoWCTBa HepaBEHCTB. PellleHne JTHMHEWHBIX
HEepaBeHCTB. PemieHue cucTeM JIMHEHHBIX HEpaBEHCTB. Jloka3aTenbCTBO HepaBeHCTB. UTo
03HAUaloT CJI0BA «C TOYHOCTBIO JIO...».

Payuonanvuvie gvipasxcenus. OCHOBHOE CBOUCTBO 1poOu. ClOXKEHUE U BBIYUTAHUE
anredpandeckux apodeil. YMHOKeHue U JeeHre anredpandeckux apooei. [lpeodbpazoBanue
BBIpaKEHUI, cofepxanux anredpanyeckue qpoodu. CteneHs ¢ 1enbiM nokasareneM. CBoiicTa
CTETICHH C IEJIBIM ToKa3aTeieM. BeipaxkeHue ¢ iepeMeHHO. 3HaUeHNEe BBIPAKEHHSL.



[ToncranoBKa BeIpakeHU BMeCTO nepeMeHHbIX. CTeNeHb ¢ HaTypaJbHBIM ITOKa3aTeieM U e
cBoiicTBa. [Ipeobpa3oBanus BEIpakeHHH, COAEPKAIIUX CTETIEHU C HATYPaIbHBIM ITOKa3aTeNIeM.
Aneebpauueckue  gvipadxcenusOnHOUTICH, MHOrowieH. JIeHcTBUS ¢  oAHOWIEHAMH U
MHOTOYJICHAMH (CJIOXKEHHUE, BBIYMTAHUE, YMHOXEHHE). DOpMyIbl COKpamEHHOTO YMHOXKEHUS:
pa3HOCTh KBaJpaTOB, KBaJpaT CyMMbl M KBaJapaT pa3HOCTH. Pa3joxeHue MHOrowieHa Ha
MHOJKUTEJIM: BBIHECCHHE OOIIEr0 MHOXHTENS 32 CKOOKH, IPYNIUPOBKA, MPUMEHEHUE (HOpMYI
COKPAIIEHHOTO YMHOXEHHUSI.

Koumponvnasa paboma Ne 1 no meme «Hepasencmea»

KBaaparuunasi pyHKIus

®yuxyuu.Kakyo QYHKIMIO Ha3BIBAIOT KBaApaTHuHOH. ['paduk m cBoiictBa GyHKIMM y = ax>
Cnsur rpaduka (GyHKIHNM y=ax’ BIOJNb Ocell KoopauHaT. KBampaTHble HepaBeHcTBAa. MeTon
uHTepBanioB. Urenue rpadukoB. Uto takoe ¢pynkmus. ['paduk ¢yaknuu. CBoiicTBa QyHKIUU.
Jlunetinas ¢ynkiusa. CBoicTBa U rpaduK JUHEHHON DYHKIMHU. YTI0BON KOADOHUIIMEHT TPSIMOM.
Pacnionoxxenne rpadyka TMHEHHON (YHKIMH B 3aBUCUMOCTH OT €€ yrioBoro ko3¢ duinenrta u

o K
cBoboaHoro wieHa. OOpaTHas mponopuuoHanbHOCTh. CBoiicTBa (pyHkuuu y =-I'unepOoia
X

JlexapToBbl KOOpAMHATHI Ha TIOCKOCTH. DopMupoBaHHE NPEACTABICHUNH O METalmpeIMETHOM
MOHITHH «KOOpAWHATE. CrnocoObl 3amaHus (YHKIUH: aHATUTHYECKUH, TpadUuyecKui,
tabnuuHblid. ['paduk dyakiuu. [Ipumeps! QyHKIMHA, MOTydaeMbIX B MPOIECCE UCCIEIOBAHUS
Pa3IMYHBIX PEaJbHBIX MPOIECCOB M PEUICHHs 3a1ad. 3HaueHue GyHKuuu B Touke. CBoiicTBa
GbyHKIMI: 001acTh onpeaeneHusi, MHOXKECTBO 3HAaYCHHH, HYJIU, IPOMEKYTKU 3HaKOIIOCTOSHCTBA,
MIPOMEKYTKH BO3pACTaHUSI U YObIBaHUS, HAUOOIbIIIEe U HAMMEHbIIIEe 3HAYCHHUS.

Koumponvnas paboma Ne 2 no meme «Keaopamuunasn gpynkyusy

Koumponvnas paboma Ne3 no meme «Hepasencmea. Cucmemsvt ypasHeHuii»

DJIeMeHThI PUKJIATHONH MaTeMaTHKHU

Toepewnocms. Marematudeckoe MmojienupoBanue. [IporentHbie pacuéTel. [IpubnmkEHHBIC
BbIUMCIIEHUSI. AOCOIOTHBIE U OTHOCUTENbHBIE TOTPEIIHOCTH.

Kombunamopuxa. OcHOBHBIE TIpaBUiia KOMOWHATOPUKH. YacTOTa U BEPOSTHOCTD CIIYy4aliHOTO
COOBITHSA.

Bepoamnocmo Kitaccudeckoe onpezeneHne BepossTHOCTH. HavanbHble CBEIEHUS O CTaTUCTHUKE.
Koumponvnasa paboma Ne 4 no meme « Cmamucmuxa u 6eposamHocms»

YucioBble MOCIEI0BATEILHOCTH

IIpoepeccus. Yucnosble nocnenoBaTenbHOCTH. Apudmernyeckas nporpeccus. Cymma nepBbIX n
4JICHOB apudMeTndeckoit nporpeccuu. ['eomerpudeckas nporpeccus. CymMMa nepBbIX h 4JI€HOB
reoMerpuueckoi nporpeccun. Cymma OECKOHEUHOM IeOMETpPHUYECKON NMpOrpeccuu, y KOTOpOi
MOJ1yJIb 3HAMEHATEsI MEHbIIE .

Koumponvnas paboma Ne 5 no meme «Apughpmemuyeckas u ceomempuyeckas npocpeccuu»
IToBTOpEeHHNE N cucTeMaTH3AlUsA Y4eOHOT0 MaTepHuaJia

HepasencrBa. KBanpatuunas ¢yHKIuS. YpaBHEHUS M CUCTEMbl ypaBHEHHUI. YpaBHEHUsS U
CHUCTeMBbl ypaBHEHMH. Apupmernueckas M reomerpuueckas mnporpeccud. CTaTUCTHKA U
BEPOSATHOCTb.

Hmoeosas konmponvras paboma Ne 6

Monyab « I'eomerpus»

7 Kknacc.

IIpocreiimme reomerpuyeckue (purypbl 4 HX CBOMCTBA

Ilpocmetiuue ceomempuueckue gueypol. Touka, npsmas. OTpe3ok, ayd. Yrona. Bunmbr yrios.
CMmexHple U BepTUKalbHble Yribl. buccexkrpuca yria. Ilepecekarommecs mpsiMble.
ITepnenaukynsipHsle npsmele. [leprieHIUKyYIsAp 1 HAKJIOHHAS K TIPSIMOIA.

Hzmepenue ceomempuueckux eenuuun. JInuHa oTpeska. PaccrosHume Mexay IByMs TOUKaMH.
PaccTosiHME OT TOUKH 10 IPSAMOIA.

Onemenmsr nocuxu. Omnpenenenune. AKCMOMBI U TeopeMbl. JlokazaTenbcTBo.Heobxonumoe u
JIOCTaTOYHOE YCJOBHS. YTOTpeOJeHHe JOrMYECKHUX CBA30K €CIH ..., TO ...; TOTJAA U TOJBKO
TOTJa.



Koumponvnas paboma Nel no meme «Ilpocmetiuue ceomempuueckue pueypol u ux c80UCmMaay.
TpeyroabHuku

Mmnoeoyeonvnuku. TpeyronbHUKHA. Buasl TpeyrodbHMKOB. MeauaHa, OMCCEKTpHCa, BBICOTA,
CcpenHsisi TUHUS TpeyroibHuka. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBOWCTBA W MPU3HAKU
paBHOOEAPEHHOT0 TpeyroibHuKa. CepeIMHHBIN NMepIeHAUKYIISp OTpe3Ka.

Onemenmul nocuxu. OnpeneneHue. AKCHOMBI U TeopeMbl. Jloka3zarenbcTBO. Jloka3aTeabCTBO OT
npotuBHoro. Teopema, oOpatHas pganHoil. HeobOxoaumoe W JOCTaTOYHOE  YCJIOBUSL.
YnorpebieHue JTOrHUeCKUX CBA30K €CIH ..., TO ...; TOTAA U TOJBKO TOT/IA.

Koumponvnas paboma Ne2 no meme « Tpeyeonbrukuy.

[apanaeabHbie npamMbie. CymMMa yriioB TpeyrojibHUKA

Ilpocmetiuue ceomempuyeckue ¢hueypul. [lapannenbubie npsmeie. [IpusHaku mapannenbHOCTH
npsiMbIX. CBOMCTBA MapaJLJICIbHBIX MPSIMBIX.

Hzmepenue ceomempuieckux geruyun. PaccTosHue MexXy napajjiesIbHbIMU MPSIMbIMU
Mnozoyzonvnuku. CyMMa yrioB TpeyrojbHUKa. BHelmHue yriel TpeyrosnbHuka. HepaBeHCTBO
TpeyroiabHuKa. COOTHOIICHUSI MEX]Ty CTOPOHAMH U YTJIaMH TPEYroJbHUKA.

Onemenmul nocuxu. OnpenerneHre. AKCUOMBI U TeopeMbl. Jloka3aTenbCTBO. YMOTpebiieHue
JIOTUYECKHUX CBSA30K €CJH ..., TO ...; TOTJA U TOJBKO TOTJA.

Koumponvnas paboma Ne3 no meme «llapannenvrnuvle npsmvie. Cymma y2no6 mpeyeoroHuKkay».
Oxpy:xHOCTH U KpYr. 'eoMeTpHyecKkue mocTpoeHunst

Ipocmetiwue ceomempuyeckue ¢pueypeol. Ilapannensusie npsmsie. [Ipu3Haku nmapaniensHOCTH
npsiMbix. CBOMCTBA MapaIeNbHbBIX TPSIMbBIX.

Hzmepenue ceomempuueckux eeauyun. PaccTosHue MEXy NapajljeIbHbIMU MPSIMbIMU
Mmnozoyzonvruku. CymMma yrioB TpeyrojibHUKAa. BHeurHue yriel TpeyroibHuka. HepaBeHCTBO
TpeyroyibHIKa. COOTHOIICHUS MKy CTOPOHAMH M YIJIAMH TPEYTOJIbHHUKA.

B3aumnoe pacnonoxenue npsMoll M OKpyxHocTH. OmnucaHHass M BIHMCAaHHAs OKPYKHOCTHU
tpeyronbHuKa.l' eomerpuueckoe mecto Touek (I'MT). CepeanHHubIN NEpHIEHANKYIAP OTpe3Ka U
ouccektpuca yriaa kak 'MT. Metogq 'MT B 3agauax Ha moctpoeHue OCHOBHBIC 33/1a4dl Ha
IIOCTPOEHHUE: NTOCTPOCHUE yIJia, PAaBHOIO JJAHHOMY, IIOCTPOEHUE CEPEAMHHOIO MEPIEeHIUKYIIsIpa
JAHHOTO  OTpe3Ka, TMOCTPOCHHE NPsIMOM, MpPOXOondlled uepe3 JaHHYH0 TOYKY U
NEePNEeHIUKYIAPHON JaHHOW MNpPAMOM, MOCTpOEHHE OHMCCEeKTpuchl AaHHOro yria. Iloctpoenue
TPEYTOJIbHUKA 0 33JJaHHBIM 3JIEMEHTaM.

Onemenmul nocuxu. OrnpejneneHre. AKCUOMBI W TeopeMbl. Jloka3aTenbCTBO. YMOTpebiieHue
JIOTUYECKHUX CBSI30K €CJH ..., TO ...; TOT/Ia U TOJIBKO TOT/A.

Koumponvnas paboma Ne4 no meme « Oxkpysrcnocms u kpye. I eomempuieckue nocmpoeHus»
O0o0meHne U cucTeMaTH3ALUA 3HAHUI yYalmxcst

Hzmepenue ceomempuueckux eeauyun. PacCcTossHuE MEXy NTapaJljIeIbHBIMU PSMBIMU

Jnuna otpeska. PaccrosiHne Mexay IByMsl TOUKamH. PaccTostHue OT TOYKM 10 IPSAMOM. YTOII.
N3mepenue yrinoB. CMEXHbBIE U BEPTUKAIbHBIE YIJIBI.

Mmnoeoyeonvnuku. TpeyronbHUKUA. Buasl TpeyroibHMKOB. MeauaHa, OuCCEKTpHca, BBICOTA,
CpelHss JMHUA TpeyronbHuKa. [IpusHaku paBeHCTBa TpeyronbHUKOB. CBOMCTBA M NpPU3HAKU
paBHOOEIPEHHOTrO TpeyroibHuKa. CepeAuHHbI NeprneHauKkyasip oTpe3ka.Cymma yrios
TpeyrojibHuKa. BHemHue yrisl TpeyrosnbHuka. HepaBeHCTBO TpeyroipHuka. CoOOTHOIIEHUS
MEXJly CTOPOHAMH U YTJIaMH TPEYToJIbHUKA.

Ipocmetiwue ceomempuyeckue ¢hueypeol. Ilapannensusie npsmsle. [Ipu3Haku napanaensHOCTH
npsaMbeix.  CBoHcTBa  mapaulesbHbIX — HpsAMbIX. [lapamnensHsle  npsamsle.  [IpusHakn
NapajuIeIbHOCTH NPsIMBIX. CBONWCTBA MAapAJUIEIBHBIX IPSIMBbIX.

Hzmepenue ceomempuueckux genuyun. PaccTosiHue MEXy MapajieIbHBIMU IPSIMbIMU
Koumponvnas paboma Ne5 «mocosasn konmponvras paboma 3a Kypc 7 Knacca»

8 kuace

YeTpIpEéXyroJbHUKH

Yemuvipexyeonvruxku. YeTbIpEXYronbHUK U ero 31aeMeHThl. [Tapamnenorpamm. CBoiicTBa
napasuienorpamma. [Ipusnaku napamienorpamma. [Ipssmoyronsank. Pom6. KBagpar.



Cpennsis nuHUA TpeyroibHuka. Tpanenus. LlenTpansHble W BnMcaHHbIe yriibl. OnUMcaHHas U
BIIMCAHHAS! OKPYKHOCTH YETHIPEXYTOIbHUKA.

Koumponvnas paboma Nel no meme «llapannenocpamm u e2o c8otcmea.

Koumponvnasa paboma Ne2 no meme «Cpeousisi nunusa mpeyeoavHuka. Tpaneyus. L{enmpanbHule
U GNUCAHHbBIE Y2TIbL Y.

ITopoOue TpeyronbHUKOB

Ilooobue mpeyzonvruros. Teopema @aneca. Teopema 0 MPONOPIIUOHATIBHBIX OTPE3KaX.
[TonoGHbIe TpeyronbHUKU. [lepBrIii TpU3HAK M0100US TPEYTONbHUKOB. BTOpOii 1 TpeTuii
MpU3HAKU TI0J100US TPEYTOJIbHUKOB.

Koumponvnas paboma Ne 3 no meme «Teopema @aneca. [looodue mpeyeonvhuxos. Ilpuznaxu
nooooUsLY.

Pemienue npsiMmoyroJibHbIX TPEyroJibHNUKOB

Teopema [lugpacopa.MeTpruyeckue COOTHOUICHHS B IPSMOYTOJILHOM TpeyrojbHuke. Teopema
[Tudaropa

Pewenue npsamoyeonvuvix mpeyzonvHuxos. TpuroHoMmerpuueckue (QyHKIUU OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. PelieHne npsMoyroiabHbIX TPEYroJbHUKOB.

Koumponvnas paboma Ne 4 no meme «Teopema [Tudaropar.

Koumponvnas paboma Ne 5 no meme «Peuwienue npsamoy20ibHbIX Mpey20ibHUKOBY.
MHuoroyrojabauku. Iliomaas MHOT0yroJibHUKA

Mmnozoyzonvnuku. 1lonsTre muiomanu MEHOroyroiasHuka. Ilnomans npssmoyronssuka. [nomans
napajuienorpamma. [nomans TpeyronsHuka. [nomans Tpaneuun.

Koumponvnas paboma Ne 6 no meme «Mnozoyeonvnuxu. Ilnowadsb MHo2oy2onbHUKa».
IToBTOpEeHue U cucTeMaTH3alus Y4eOHOT0 MaTepuaJia

Yemuvipéxyzononuxu. YeTbIpEXyrobHUK U €ro 3neMeHTsl. [lapannenorpamm. CBolicTBa
napayuienorpamma. [lpusnaku napamienorpamma. [Ipsmoyronsauk. Pom6. Keanpar. Cpennsist
JIuHUA TpeyroybHuKa. Tpaneuus. LlenTpanbHble 1 BoucaHHbIe yriibl. OnucaHHas U BIMCaHHAs
OKPY>KHOCTH YETBHIPEXYTOJIbHHUKA.

Ilooobue mpeyeonvnuxos. Teopema @aneca. Teopema o MpONOPIHOHATIBHBIX OTPE3KaX.
[Tono6ublie TpeyronpHukU. [1epBblii prU3HaK M000US TPEyrobHUKOB. BTOpoi u TpeTHii
MpU3HAKU TT0JI00US TPEYTOIHHUKOB.

Teopema Ilugpacopa.MeTtpryeckue COOTHOUIEHHSI B IPSMOYTOJIbHOM TpeyrojbHuke. Teopema
[Tugaropa

Mmnozoyzonvnuku. 1lonsTie muiomaan MHOroyroiasHuka. Inomans npsmoyronsHuka. [nomans
napauenorpamma. [nomans TpeyronsHuka. [nomans Tpanenuu.

Konmponvuas paboma Ne 7 «dmozosasa konmponvuas paboma 3a kypc 8 knacca»

9 kaacc. I'eomeTpust

MHoroyrojbHuKH

Pewenue mpeyeonvnuxos.CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOIO YIJIa MPsIMOYTOJIBHOIO
TpeyroiabHuka U yrinoB oT 0o no 180° CooTHOmIEHMS MEXIy CTOpPOHaAaMH M yrilaMu
TpeyroiabHuka. Teopema cuHycoB. Teopema kocuHycoB. PemeHne TpeyronbHUKOB. Dopmyiibl
JUTSL HAXOKICHMSI IO TPEYrOIbHHUKA.

Konmponvnasa paboma Ne 1 no meme «Pewienue mpey2016HUK08»

HN3mepenne reoMeTpu4ecKUX BeJTUYHH

IIpasunvruvie mHocoyzonvHuku. llpaBunbHBIE MHOTOYTOJBHMKM M HMX CBoMcTBa. JliMHaA
OKPYXKHOCTH ¥ Iutolap Kpyra. KacarenbHas K OKpy>KHOCTH. LleHTpaJIbHbIE 1 BOMCAHHBIE YTJIBI.
Yerblpe 3aMevaTenbHble TOYKM TpEyrosibHUKa. BrucanHas W onucaHHas OKPYKHOCTH.
I'eomerpuueckue mnoctpoeHus. ['eoMeTpuueckne NOCTPOEHUs A WUIKOCTPAllUd CBOWCTB
FeOMETPUUECKUX QUryp.

Konmponvnaa paboma Ne 2 no meme «lIpasunvbhvie MHO20y20NbHUKU. [IUHA OKPYICHOCMU U
NIOWAObLKPY2A»

JlekapTOBbI KOOPANHATHI HA MJIOCKOCTH

Hexapmosvr  koopounamui@opmyna pacCTOSHUS MEXIy JAByMs Toukamud. KoopauHatel
CepeliMHbl OTpe3Ka. YpaBHeHHE (GUIYphl. YpaBHEHHUS OKPYKHOCTH U MpsIMOil. YTriioBoit
KOA(DPUITUEHT TPSIMOIA.



Konmponvnas paboma Ne 3 no meme «/]ekapmogvl KoopOuHamuiy»

BekTops!

Bexmopuillonsitue Bexkropa. Moaynbs (mumHa) BekTopa. PaBHble BekTOphl. KosumnHeapHbIe
BekTopbl. Koopaunarsl Bektopa. CiioxkeHuEe U BbIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. CkansgpHOe mpou3BeleHHEe BEKTOpoB. KocuHyc yriaa Mexay JAByMsI BEKTOPaMH.
[TpyMeHeHrE BEKTOPOB K PELLIEHUIO 33/1a4.

Koumponvnas paboma Ne 4 no meme «Bexmopol»

I'eomeTpnueckne npeodpazoBaHus

T'eomempuueckue npeobpasosanusallonsitue npwxkenus. J[Brwxenue ¢Gurypsl. BunbiaBuxeHus
GuUryphl: MapayIeNbHBINA MEPEHOC, OCEBasi CUMMETPHS, LEHTPaIbHAs CUMMETPHSI U TOBOPOT.
Papnbie purypsl. 'omoteTus. [lonobue puryp.

Koumponvnas paboma Ne 5 no meme «/[gudicenusi»

I'eomeTpusi B HMCTOPUYECKOM PAa3BUTHH

[TosiBneHne MeToa KOOPANHAT, TMO3BOJISIOLIETO MEPEBOAUTH TEOMETPUIECKHUE OOBEKTHI Ha S3BIK
anreopsl. Ponb poccuiickux yu€HbIX B pazButun Marematuku: JI. Diinep, H. W. Jlo6auesckuit, I1.
JI. YeOsmues, C. B. KoBanesckas, A. H. Koinmoropos.

IloBTOpEHMe U cucTeMaTH3alUsy4e0HOI0 MaTepHuaJia

Pewenue mpeyeonvnuxos. COOTHOIIEHUS MEXY CTOPOHAMU U yIJIaMu TpeyrojibHUKa. Teopema
cunycoB. Teopema kocuHycoB. Pemenue TpeyronbHUKOB. @opmynbl 411 HAXOKAEHUS IUIOIIAIN
TPEeYroJbHUKA.

Ilpasunvnvie muozoyeonvHukullpaBuipHbIE MHOIOYIOJIBHUKM M HX CBOMcTBa. JlinmHa
OKPY>KHOCTH M Tulomanbr Kpyra. KacarenpHas K OkpyxkHOCTH. lleHTpasibHBIE M BIHCAHHBIC
yriibl. BrincanHasi 1 onrcaHHasi OKPY>KHOCTH.

BexmopwviKoopnunatel Bektopa. C0K€HHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucino. CkansipHoe mpousBeleHUe BeKTOpoB. KocuHyc yria Mexay JAByMsI BEKTOPaMH.
[TpriMeHeHrEe BEKTOPOB K PELLICHUIO 33]1a4.

Jlexapmoswsl koopounamuilIpocTeiime 3a1a4u B KOOpAMHATAX

Koumponvnas paboma Ne 6 (npomescymounas ammecmayusi)

BeposiTHOCTb M CTATHCTHKA

7 kiaacc

Ilpeocmasnenue oannvix 6 6ude mabauy, ouazpamm, epaguxos. 3arnoaHeHUEe TaOIUIl, YTEHUE U
HOCTPOEHHE JHarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHEe rpaMKOB pealibHbIX
nporieccoB. UM3Biedenwe wuHGOpMAMK W3 JAWarpaMM W TaOJMIl, WCIOJb30BaHUE U
WHTEPIPETAINS TaHHBIX.

Onucamenvhas cmamucmuxa: cpeqHee apudmeTrndyeckoe, MeAWaHa, pa3Max, HauOoJbIIee U
HauMEHbIIIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl cliydaiiHON H3MEHYUBOCTH.
Cryuatinviti sxcnepumenm (onvim) u cayyaunoe cobvimue. BepostHocTh W yactota. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKHU JOCTOBEPHBIX COOBITHII B mpupoje u B obmiecTBe. MoHeTa u
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pagh, eepwuna, pedopo. Crenenp BepmmHbl. Uncno pé€dep M cymMMmapHas CTENEHb BEpIIUH.
[IpencraBnenne o cBsizHoctu rpada. llemn um muknel. [lytu B rpadax. O6xox rpada (ditnepos
nyth). [Ipencrasnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momMoIpo rpagos.

8 kiacc

Ilpeocmasnenue oanuvix 6 gude madauy, Ouazpamm, 2pagurKos.

Mnuoowcecmeo, anemenm muodcecmsa, noomHodcecmeo. Onepanid  Hal MHOXKECTBAMH:
oObeMHeHNne, IepecedyeHue, jgonojgHeHue. CBOMCTBa omepauuii  HajJ  MHOXECTBAMHU:
NEPEMECTUTENIFHOE, COUYETATeNbHOE, paclpeleluTeNbHOe, BKIOUEHHs. Vlcromp3oBaHue
rpaduueckoro mpeCcTaBIeHUs MHOKECTB JJIs OMHUCAHUs PEabHBIX MPOIIECCOB U SIBICHUM, TIPU
peleHnH 3a71ad.

Hzmepenue pacceusanus oannvix. Jlucrepcus M CTaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAaOOPOB.
Huarpamma paccenBaHus. DJIeMEHTapHBIC COOBITHS CiaydaiHOTO ombITa. CioydallHbIE COOBITHSA.
BepositHocti  coObiTui.  OTBITHI ¢ PaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMU  COOBITUSIMH.



Cnydaiinpiii  BeIOOp. CBSI3p MEXIYy MAaJOBEPOATHBIMA W TIPAKTUYECKH JOCTOBEPHBIMU
COOBITUSIMH B IIPUPOJE, OOIIECTBE U HAYKE.

epeso. Ceoticmea 0epegveg. eMMHCTBEHHOCTh MyTH, CYIIIECTBOBAHUE BUCSYCH BEPIIMHBI, CBSI3b
MEXy YUCIOM BepIInH U yuciaoM pédep. [IpaBuno ymHoxkenus. Pemenue 3aaad ¢ moMoIIb0
rpados.

Ilpomueononoscuvie coovimusi. narpamma Diinepa. OObeMHEHHE U TIEPECEUCHHUE COOBITHI.
HecoBmecTHbie coObITHSA. DOpMYyTIa CI0KEHUS BEPOSITHOCTEH. Y CJIOBHAsI BEpOSTHOCTE. [IpaBuio
ymHOXXeHus. HesaBucumeie coObiTusi. IlpeacraBienne sxcrepuMenTa B BUje nepeBa. Pemenue
3aJ]a4 Ha HAXO0XJIEHHUE BEPOSITHOCTEH C MOMOIIBIO IEpeBa CIy4yaitHOro SKCIIEPUMEHTA, JUarpaMmm
Ditnepa.

9 kJaacce

Ilpeocmasnenue oanuvix 6 gude madauy, ouazpamm, 2pagpukos, uHmepnpemayus OAHHbHIX.
UreHue u mocTpoeHue Tadull, AuarpaMm, rpauKoB M0 peabHbIM IaHHBIM.

Ilepecmanosxu u gpakmopuan. Coueranust u unucio coueranuid. Tpeyronpuuk [lackans.
Pemenue 3aa4 ¢ ucnosib30BaHueM KOMOMHATOPUKH.

T'eomempuueckas seposmuocms. CitydailHbIN BBIOOP TOYKU U3 (PUTYpHI HA IUIOCKOCTH, U3
OTpe3Ka U U3 Iyrd OKPYKHOCTH.

HUcnvimanue. Ycenex u neyoaua. Cepust uctipITaHuid 710 nepsoro ycrnexa. Cepust UCIIBITAHUN
bepnymiu. BeposatHocTu coObITHII B cepun ucnibiTanuii beprymm.

Cnyuaiinas eenuuuna u pacnpedenenue epoamuocmeti. MareMaTu4eckoe 0kKUJaHUE U
mucnepcus. [IpuMepsl MaTeMaTHUECKOTO OKUAAHUS KaK TEOPETUUECKOTO CPEAHEro 3HAaUCHHUs
BENTMYMHBI. MaTeMaTnuueckoe 0KUIaHUE U TUCTIEPCHUs CITy4YalHON BEJTMYHHBI «UUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHym.

Ionamue o 3axone bonvuiux yucen. IaMepeHne BEpOSITHOCTEH C MOMOIIBIO 4acToT. Poib u
3HaYeHHE 3aKOHa OOJIBIINX YHCET B MPUPOJIE U OOIECTBE.

I11. I[lnanupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOI0 MpeMeTa

JIn4HOCTHBIE pe3y/IbTaThl:

I[laTpuoTHyeckoe BOCIMTAHME: TIPOSIBJICHUEM HHTEpECa K MPOIUIOMY U HACTOSIIEMY
pOCCHUIICKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM POCCHIUCKHUX
MaTE€MaTUKOB M POCCHICKOM MaTeMaTH4YeCKON IIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTHDKCHHH B APYTUX HAyKaxX M MPUKIAIHBIX cepax.

I'paiknanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME: TOTOBHOCTHIO K BBINOJIHEHUIO
00s3aHHOCTEN  TpakJaHWHA W  peanu3allid €ro mpaB, MPEACTaBIEHUEM O
MaTEeMaTUYeCKNX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpolLeayp TpaxkIaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH W Tp.); TOTOBHOCTBIO K
OOCYXICHUIO JTHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KEHUI HAayKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-ITUYECKUX MPUHIIMIIOB B
JIESITEIBHOCTH YYEHOTO.

TpynoBoe BocnMTaHUe: YCTAHOBKOW Ha aKTUBHOE YYAaCTHE B PELICHUHM IMPAKTUYECKUX
3a/lad MaTeMaTH4YEeCKON HAMpaBIICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHMsl Ha TMPOTSHKEHUM BCEW IJKU3HU M yCIeUIHOW mpodeccnoHambHOMI
NEATeTLHOCTH W PA3BUTHEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HWHIUBUAYAIbHONH TPACKTOPHUH OOpPa30BaHMUS M JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYECKOe BOCIMHUTAHME: CIIOCOOHOCTHIO K AMOIMOHAIBHOMY U OSCTETHUYECKOMY
BOCTIPUATHIO MaTeMAaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUN, PaCCYXKACHHI, YMEHHUIO
BHJIETh MaTEeMAaTHUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOr0 NO3HAHUA: OpPUEHTALMEW B JEATEIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKa,
MPUPOJBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HayKd Kak cepbl 4eT0BEYECKON
JeATEeTbHOCTH, J3TanoB €€ pa3BUTHUS W 3HAYMMOCTH JUIsl Pa3BUTUS ILMBUIM3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTH4YEeCKOM KYJIbTypOH Kak CpeICTBOM



MIO3HAHMS  MHpA; OBJAQJACHHEM MPOCTEHIIMMH  HAaBbIKAMU  MCCIIEIOBATEIbCKON
JESATENIHOCTH.

dDu3nyeckoe BOCNUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSl U 3MOLMOHAJIBHOI0
0J1aronoJIy4usi: FOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKUE 3HAHUSI B UHTEPECaX CBOErO
3JI0pOBBS, BEIECHUS 3J0pPOBOro o0Opasza >KM3HU (3A0POBOE MHUTAaHUE, cOATaHCUPOBAHHBIN
PEXUM 3aHATUH u OT/IbIXaA, peryisipHas buznueckas AKTUBHOCTb);
c(OpMUPOBAHHOCTHIOHABBIKA pe(dIeKCHHU, MPU3HAHWEM CBOETO IpaBa Ha OMIMOKY M
TaKOrI'o )K€ [IpaBa JIpyroro 4eJIoBeKa.

IKOJI0rH4ecKoe BOCIUTAHNE: OPUECHTALMEN HA NPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU
JUISL pelleHus 3aJad B OOJIACTH COXPAaHHOCTU OKpY)KAIOIIEeH Cpelbl, IIaHUPOBAHUS
IOCTYIIKOB M OLEHKM HUX BO3MOXXHBIX IIOCJIEJICTBUN I OKpYXAlOUIeH Cpebl;
OCO3HAaHHEM TJI00aJIBLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHusl.
JInuHOCTHBIE pe3yabTaThbl, oO0ecHeYHBAIIME AJANTALNUI0O O0ydawuierocss K
H3MEHAIIMMCH YCJIOBHAM COLHMAIBHON W NPHPOAHON Cpeabl: TOTOBHOCTBIO K
JEHUCTBUSIM B YCIIOBHSIX  HEOINPEACIIEHHOCTH, NOBBIILIEHHK  YPOBHS  CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YHUCJIE YMEHHUE YUUTHCS y
IpYTUX JIOJei, mpuoOpeTath B COBMECTHOM JAESITENbHOCTH HOBbIE 3HAHUS, HABBIKH U
KOMIIETEHIIMM U3 OIBITA JAPYTrUX;HE00XO0AUMOCTHIO B (HOPMUPOBAHUM HOBBIX 3HAHUH, B
TOM uucie (GpopMyaupoBaTh UACH, MOHITHS, TUIOTE3bl 00 00BEKTaX U SBICHUSX, B TOM
YHcie paHee HE W3BECTHBIX, OCO3HAaBaTh JEQHUIMTHI COOCTBEHHBIX 3HAHWHA H
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAllMI0 KaK BbI30B, TPEOYIOIIMI KOHTpMeEp,
KOPPEKTUPOBAaTh MPUHUMAEMble PEIICHUs M JEHCTBUS, (OPMYIHUPOBATH M OICHUBATH
PHUCKH | TIOCIENICTBHS, (HOPMUPOBATH OTIBIT.

MeTtanpeaMeTHbie pe3yJibTAThI:

5 kaace

1) YVuueepcanvuvie nosnasamensusle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C8OEHUE MEMOO08 NOZHAHUSL OKPYICAIOUE20 MUPA;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble JJornyeckne 1eMCTBUS:

BBISBJISTh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
MOHSTHIA, OTHOUICHWH MEXIy IMOHATHAMU; (DOPMYITHpPOBATH OMpEACIICHUS ITOHSATHIH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIUU, OCHOBAHUS i1 00OOIIeHUS 1
CpaBHCHHSI,

BOCIPUHUMATH, JOPMYITHUPOBATH U IPEOOPA3OBHIBATH CYKICHUS:

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUHs B (paKTax,
JAaHHBIX, HAOJTIOICHUSX U YTBEPKACHUSIX;

JienaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, YMO3AKIFOUSHUH 10 aHAJIOTUH;
MPOBOJIUTH CaMOCTOSITEIbHO HECIOKHBIE JOKa3aTelIbCTBA MaTeMaTHYEeCKUX (HaKTOB,
MIPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;
ba3oBble ncciienoBarebcKHue AeCTBHA:

WCIIOJIb30BAaTh  BONPOCHI  KaK  HWCCIICOBATCIbCKHA  MHCTPYMEHT  TIO3HAHWS;
dbopMyIHupOBaTh BONPOCHL, ApTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSATEIHFHO COCTAaBICHHOMY IUIAHY HECJIOKHBIM HSKCIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHME TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO O0OBEKTA,
3aBUCHUMOCTEN 00OBEKTOB MEXAY COOOi;

Pa6ora ¢ undopmaumeii:

BBIOMpaTh, aHAJTU3UPOBATH, CHUCTEMATHU3HPOBATh M WHTEPIPETHPOBATH HHQPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM TMIPE/ICTABICHHUS,

BbIOMpaTh (OpMy MpeAcTaBiIeHNs WH(DOPMALMK U WUTIOCTPUPOBATH PelIaeMble 3a/1auu
CXEMaMH;

OLICHUBATh HAAEKHOCTh HH(DOPMALIUY TTO KPUTEPUSIM, TIPEITIOKEHHBIM YIUTEIIEM.



2) VuusepcanvHvlie KOMMYHUKamueHwle Oelicmeus obecnedusarom cQopMuposaHHocms
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXIEHHUS B COOTBETCTBHH C YCIOBHUAMHU M IIETSIMH
OOIEHHS; $ICHO, TOYHO, T'PaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHUS IO XOAY PEUICHHUs 3a/a4d, KOMMEHTHPOBATH
HOJYYCHHBIH Pe3yJIbTaT;

B XOJIe 00CYXKICHHUS 33JaBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbI, IPOOIEMBI,
peraeMoil 3a1aun, BbICKAa3bIBAaTh UJEH, HAICJICHHBIC HA TIOMCK PEUICHHUS; COMOCTABIATh
CBOM CY)KACHUS C CY)KICHUSMH JPYIHX YYaCTHUKOB JIHAJIOTa;

MPEJCTABIATH PE3yIbTAThHI PEIICHHUS 33Ja4H.

CotpyannuecrBo:

pacmpenensaTh BUIBI padoT, JOrOBapUBATHCS, 0OCYXKIATh MPOLECC U PE3yIbTAT PadOTHI;
0000111aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHuss, 0OMEH MHEHUSIMHU, MO3TOBBIE
LITYPMBI U JIp.).

3) Yuusepcanvuvie pezynamuensie oeiicmeus odecneyugarom @Gopmuposarue CMblCO8bIX
YCMAHOBOK U IHCUSHEHHBIX HABbIKOE NTUYHOCU.

Camoopranu3anus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJTOPUTM peIleHus 3aaaud (WM €ro 4acTh),
apryMEHTHUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAIIIH.
CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa pelieHus
MaTeMaTHYeCKOM 3a1a49u;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIIbHOCTU IMOCTABJICHHOM 1€ U YCIOBHSM,
HAXOJUTh OLIMOKY.

6 kaacc

1) YVuueepcanvuvie nosnasamensnsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C8OEHUE MEMOO08 NOZHAHUSL OKPYICAIOUE20 MUPA;
npUMeHeHUe 102UYeCKUX, UCCIe008AmMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble JJornyeckne AeMCTBUSA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTUYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXIYy TMOHATUIMH; (DOPMYyITHUPOBATH OMpPEACICHUS TOHSITHH;
YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIUU, OCHOBAHUS 11 00OOIICHHS 1
CpaBHEHUS,;

BOCIPUHUMATH, OPMYITHUPOBATH U MPEOOPA3OBLIBATH CYKICHUS:

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUHs B (pakTax,
JAHHBIX, HAOTIOICHUSX U YTBEPKIACHUSIX;

JienaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, YMO3AKIFOUEHUH 110 aHAJIOTUH;
MPOBOJIUTH CaMOCTOSITEIbHO HECIOKHBIE JOKA3aTelbCTBA MAaTeMaTHYECKUX (HaKTOB,
MIPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;
ba3oBble ncciienoBarebCcKHue AeCTBHA:

WCIIONB30BaTh  BOMPOCHI  KAaK  MCCIEIOBATEIBCKMM  WHCTPYMEHT  TIO3HAHUS,
bopMynupoBaTh BONMPOCH], (PUKCUPYIOIINE TPOTUBOpPEUHE, MTPOodIeMy, apTyMEHTUPOBATh
CBOIO MO3HIUI0, MHCHHC;

MPOBOJIUTH TI0 CAMOCTOSATEIHLHO COCTaBICHHOMY IUIAHY HECJIOKHBIM OSKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBUCUMOCTE 00BEKTOB MEXKIY COOOI;

Pabora ¢ nnopmanmeii:

BBIOMpPATh, AHAIM3UPOBATh, CHUCTEMATH3WPOBATh W WHTEPIPETUPOBATH HWH(OpPMAIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;

BBIOMpaTh (OpMY MpeACTaBieHUs WH(DOPMALMK U WILTIOCTPUPOBATH PEIIaeMble 3a/1adyu
CXEMaMH;



OLICHUBATh HAAEKHOCTh MHPOPMAIIMH 110 KPUTEPUSM, MPEUI0KEHHBIM YUUTEIIEM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgus obecneuusaiom coopmuposaHnocms
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXJIEHUS B COOTBETCTBUM C YCIOBHUSAMHU U LIEISIMU
oOIIeHus; $CHO, TOYHO, TPaMOTHO BBbIp@XaTh CBOI TOYKY 3pEHHMsI B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOAY PEIIEHHUs 3ajadyd, KOMMEHTHPOBATH
HOJIy4EHHBIH pe3ynbTaT;

B X0JIe 00CYXKICHHS 3aJaBaTh BOIPOCHI O CYIIECTBY 0OCYKJaeMOil TeMbI, IPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3blBaTh UJIEU, HALIEJICHHBIC HA MOUCK PEIICHHUS; COIOCTaBIATh
CBOHU CYX/IEHUS C CYKACHUSAMU JIPYTUX YYaCTHUKOB JHAJIOra;

IIPEJICTABIIATh PE3YNbTAThl PEIICHUS 3a/1a4H.

CotpyannuecrBo:

pacrpenenars BUIbl paboT, JOrOBapUBAThHCs, 00CYkKaTh MPOLECC U PE3yIbTAT paboThI;
0000111aTh MHEHUS HECKOJIILKHUX JIONEH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboThl (00CykaeHUS, 0OMEH MHEHUSMH, MO3TOBBIE
LITYPMBI U JIp.).

3) Yuusepcanvnvie pezynamuensie Oeiicmeus odecneyugarom @Gopmuposarue CMblCLO8bIX
YCMAHOBOK U IHCUSHEHHBIX HABbIKOE NTUYHOCMU.

Camoopranu3anus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJTOPUTM pelieHus 3aaaud (WM €ro 4acTh),
BEIOMpaATh CIOCOO0 pemieHWs ¢ Yy4ETOM HWMEIONUXCS PECYpcoB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BapHAHTHI PELICHUN C y4&€ToM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISl IpoOLecca U pe3ysbTara pelieHus
MaTeMaTHYeCKOH 3aauu;

OIICHUBATh COOTBETCTBUE pe3yibTaTa JACSTEIILHOCTU MOCTABIEHHON IEIU U YCIOBUAM,
OOBSACHATH MPUYUHBI JOCTUKESHUSI UM HE JOCTUKESHHUS 11€TTH, HAXOIUTh OIIHOKY.

7 knace

1) Vhueepcanvhuvle noznasamensmuie oeiicmsus obecneuugaiom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00y4arowmuxcs (0ceoenue memooos NOIHAHUS OKPYHCAIOWe20 MUpa,
NpUMEHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuei).

Ba3oBble 1ornyeckue AeiicTBus:

BBISIBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKH MaTeMaTHMYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUIN MeXAy NOHATHAMM; (DOPMYIUPOBATH OINpPECICHUS MOHATHIA;
YCTaHaBIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUA AJIsl 0000IIEHUs U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOIO aHAIIN3a;

BOCIPUHUMATh, (OPMYJIMPOBAaTh U MPEOOPa30BHIBATH CYXKIACHMS: YTBEPAMTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

BBISIBJIAITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MPOTUBOpEUHs B (akTax,
JTAHHBIX, HAOJIIOJICHUSX U YTBEPIKICHUSAX;

JIeNIaTh BBIBOJBI C HCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, JAETYKTHUBHBIX U HMHJIYKTHBHBIX
YMO3aKJIFOUEeHUH, YMO3aKIIOYEHNH 110 aHAJIOTUH;

pa3duparhb J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KICHUN (IPSAMbIE U OT MPOTUBHOTO),
IPOBOJIUTH CaMOCTOSITENIbHO HECIOXKHBIE 0Ka3aTeIbCTBA MaTeMaTHMYECKUX (PaKTOB,
BBICTpAauBaTh ApryMEHTAIMIO, MPUBOIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATDH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3agaud (CpaBHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hambojee MOAXOASIMINNA ¢ Y4ETOM CaMOCTOSITENIBHO BbIAECIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiegoBarebcKue 1elCTBUA:



® [WCIIOJIb30BAaTh  BOIPOCHI  KaK  HCCJIENOBATENIbCKUM ~ MHCTPYMEHT  IO3HAHUS;
dbopMyITUpOBaTh BOMPOCH], (PUKCUPYIOLINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH CBOIO
MO3ULMI0, MHEHMUE;

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY HECJOXKHBIM SKCIIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00ObEKTa,
3aBUCHUMOCTEN OOBEKTOB MEXKIY COOOI;

e caMoCTOSITENIbHO  (OpMylIHpoBaTh O0OOIIEHHS U BBIBOABI IO  pe3ylibTaTaM
NpOBEAEHHOTO HAOIIOJCHMSI, HCCIEAOBaHUs, OLCHUBATh JOCTOBEPHOCTb MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

PatGora ¢ undopmaunmeii:

e  BBIOMpaATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e  BbIOMpaTh (HopMy MpeacTaBiIeHUS UHPOPMAIMKM U UIUTIOCTPUPOBATH PeIllaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

®  OIEHMBATh HAJIEKHOCTh MH(POPMALMU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUHUTEIEM WIIU
c(OpMYJINPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgus obecneuusaiom coopmuposaHuocmy
COYUANBHBIX HABLIKOB 00YYATOUUXCA.
Oo0wmenne:

®  BOCHPUHHMMATH U (HOPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCJIOBUSIMHM U LIEISIMU
OOLIeHMs; $ICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHMSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHMsS MO XOAY pElICHMs 3aJaud, KOMMEHTUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B xo0ze 00CYXJeHUS 33aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAeMOW TE€MBbI, MPOOIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh MJI€U, HAIEJICHHBIE HA IIOUCK PELIEHMSI; CONIOCTABIATh
CBOM CYXKJICHUS C CY>KICHUSIMH JAPYTrUX YYaCTHUKOB JUANIOTa, OOHAPYKUBATh pa3Inyle U
CXOJICTBO TO3WIMK; B KOPPEKTHOH (opme QopMynmnpoBaTh pa3HOIIIACHS, CBOH
BO3PaXEHHUS;

® [IpPE/ACTaBIATh PE3yJbTaThl PEIEHUs 3a/layM, SKCIIEPUMEHTA, MCCIEI0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3aJad IpPEe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

® TIOHMMAaTh M MCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHON U MHAMBUIYAIbHON pabOThI MPH
pelmieHMH  y4yeOHBIX ~ MaTeMaTH4YecKHMX 3ajjay; MPUHUMATh Ielb  COBMECTHOM
JeSITEIbHOCTH, paclpeiensiaTh BUIbl padOT, JOroBapuBaThCs, OOCYXKIaTh IMpolLEcC U
pe3yibTaTr paboThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOJICH

®  y4acTBOBATh B IPYIIOBBIX (hopmax paboThl (00CyKaeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U JIp.); BBIOJHSITH CBOIO 4YacTh pabOTHI U KOOPJIWHUPOBATH CBOU JIEUCTBUS C
JPYTUMH 4JIeHaMH KOMaH/Ibl; OLEHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvnvie pecynamuenvle oOeiicmsus obecneuugarom opmMuposanue CmblClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

®  CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH, ajJrOpPUTM pELIeHHUS 3aJadyd (WM €ro 4YacTh),
BbIOMpaTh CMOCO0 pemeHusT ¢ y4ETOM HMEIOLIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH BAapHaHThl PEIICHHH ¢ yu&ToM
HOBOW MH(pOpMaIuu.

CaMOKOHTPOJIb:

e BI3AETHh Croco0aMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpolecca M pe3ysbTara pelieHus

MaTeMaTH4YeCKOM 3a1a9M;



OLICHUBATh COOTBETCTBHUE pe3yJbTaTa JESATENbHOCTH MOCTABIEHHOM LEIH U YCIOBUSM,
OOBSCHATH MPUYUHBI JOCTH)KCHUS WM HE TOCTHIKEHUS IEJIH, HAXOIUTh OIUOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

8 ki1ace

1) YVuueepcanvuvie nosnasamensusle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80eHUe MEeMO008 NOZHAHUSL OKPYICAIOUe20 MUPA;
npUMeHeHUe 102UYeCKUX, UCCTIe008AMeNbCKUX Onepayull, yMmeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jlornyeckue aAecTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYHICCTBEHHbIC NPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOLICHUH MEXIy MOHATUSAMU; (DOPMYIHpPOBATH ONpEAeNCHUs IMOHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINK, OCHOBAHUS JJIsi 0000LIIeHNS 1
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATh M MPEOoOpa3OBHIBAThH CYXKACHUS: yTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIC;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUUs B (pakTax,
JTAHHBIX, HAOMIONEHUSAX U YTBEPKACHUSX; MpeAsiaraTb KPUTEPUU [JIsl BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JieaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, IE€IYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3duparpb 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPXKICHUN (IPSAMBIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTeNbCTBA MaTeMaTHYECKUX (DaKToOB,
BBICTpAauBaTh apryMEHTAIMIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpaTh cmoco0 pemieHuss ydyeOHOW 3amauu (CpaBHMBATh HECKOJBKO BapHaHTOB
peleHus, BeIOMpaTh Hambosee MOAXOASAIIMNA ¢ YY4ETOM CaMOCTOSITENBHO BBIACIEHHBIX
kputepues). bazoBble ucciiefoBaTe/IbCKue 1eiCTBUA:

WCIIOJNB30BaTh  BONPOCHI  KAK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS;
(GopMyIUpOBaTh BONPOCH!, (PUKCUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSATEIBHO
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OpMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

IIPOBOAUTH IO CAaMOCTOSITENIBHO COCTABJICHHOMY IUIAaHY HECJIOXHBIA DKCIEPUMEHT,
HEeOOJIbIII0E HCCIIeI0BaHNE MO YCTaHOBIIEHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro o0beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSITENNLHO  (OpMYyNUPOBaTH  000OIIEHUS W  BBIBOJBI MO  pe3yabTaTam
NPOBEIEHHOIO HAOJIOJCHUS, UCCIE0BaHMs, OLICHWBATh JOCTOBEPHOCTH IOJIyYEHHBIX
pe3yJabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLECCA, a TAKKE BBIABUTATH MPEIIOIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCJIOBHSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTH M H30BITOYHOCTh UH(OPMALIUU, JAHHBIX, HEOOXOTUMBIX IS
pELIeHUs 3a1a4H;

BbIOMpaTh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

BBIOMpaTh (OpMY MpeCcCTaBIeHUs UHPOPMAIIMKM U UILUTFOCTPUPOBATH PEIIaeMbIe 3a/1aul
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 10 KPUTEPUSAM, NPEIJIOKEHHBIM yUUTENIEM WU
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

2) Vuueepcanvnvie KOMMYHUKAmMUGHble Oelicmeus obecneuusaiom coopmuposaHnocno
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO01menue:
BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBUSMH U LIETSIMU
oOIIeHHs; $ICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U



MUCHbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy PELICHHs 3a/ladd, KOMMEHTUPOBATh
IIOJIyYECHHBIH pe3yibTarT;

B X07i¢ OOCYXKJICHHsI 33J]aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI, TPOOIEMBI,
pelraeMoii 3a/1a4u, BBICKA3bIBATh HJICH, HAIICJIICHHBIC HA TIOUCK PEIICHHUS, COTIOCTABIATh
CBOM CYXKJICHUS C CY>KICHUSIMU JPYTUX YYACTHUKOB JTMAOra, 0OHapy>KUBaTh pa3inyuue u
CXOJICTBO TMO3UIMK; B KOPPEeKTHOW ¢opme (opMynupoBaTh pa3HOTJIACHS, CBOU
BO3PaKEHUS;

MPEJICTABIATh PE3YybTAThl PEIICHUS 33aJa4d, SKCIIEPUMEHTA, HUCCIICIOBAHUS, MPOCKTA;
CaMOCTOSITENILHO BBIOMpPATh (hOpMAaT BBICTYIUICHHS C Y4€TOM 3a/ad TPE3CHTAlluu |
0COOCHHOCTEHN ayAUTOPHH.

CotpyanunuecrBo:

MMOHUMATh U UCMHOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI IPU
pelieHnrn  y4yeOHBIX  MaTeMaTU4YecKuX  3a7ady; MpPUHUMATh 1eJb COBMECTHOM
JESTEIIbHOCTH, TUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOTHI, paclpeiesaTh BUIbI
paboT, JOroBapHBaThCsA, 00CYKIAaTh MPOIECC M Pe3yabTaT pabOThl, 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (00CyKaeHMs, 0OMEH MHEHUSMHU, MO3TOBHIE
HITYPMBI U JIp.); BBINOJHITH CBOIO 4acTh PabOTHl U KOOPAUHUPOBATH CBOM JCHCTBHS C
JIPYTHMH 4ICHAMHU KOMAaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOLIUH MPOJIYKT IO
KpUTEpUaM, chOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvnvie pezynamuenvle Oelicmsus obecneuusarom Gopmuposanue CmvlCl08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranusauus:

CaMOCTOSITENIHO COCTABIIATh IUIAH, aJrOPUTM pEUICHUs 3ajadd (WM ero 4YacTh),
BBIOMpATh CIOCOO0 peHmIeHUus ¢ Y4ETOM MMEIOMIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATH BAapPUAHThl PELICHHUNW C y4ETOM
HOBO# MH(popManuy.

CaMOKOHTPOJIb:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKON 3ajjauu;

NpeABUACTbL TPYAHOCTHU, KOTOPLIC MOT'YT BO3HHKHYTH IIpU PCIICHHUU 3aa4dl, BHOCHUTDH
KOPPCKTHUBBI B ACATCIIBHOCTH HAa OCHOBE HOBBIX O6CTO${TGHBCTB, HaﬁI[CHHLIX OHII/I6OK,
BBISIBIICHHBIX TPYIHOCTEH;

OICHUBATb COOTBETCTBUC PE3YyJibTaTa ACATCIbBHOCTHU MMOCTaBJIICHHOM oejim U yCJIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS UJIM HE JTOCTHXKEHHUS 11, HaXOAUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

9 kaace

1) Vhueepcanvhuvle noznasamensuuie oeiicmsus obecneuugaiom hopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00y4aowmuxcs (0ceoenue memooos NOIHAHUS OKPYHCAIOWe20 MUpa,
NPpUMEHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuei).

ba3oBrble JJornyeckue 1eMCTBHUSA:

BBISIBIIAITh M XapaKTepU30BaTh CYLIECTBEHHBbIE MPU3HAKA MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATH OINpEAeNeHUsl IMOHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHUS JJIs1 0000IeHNS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpMyIUpOBaTh U NPeoOpa3OBbIBATH CYXAEHUS: YTBEpIUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIC;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeUns B (pakTax,
JAHHBIX, HAOJIOJEHUSAX M YTBEPNKACHUSX; MpeasiaraTb KPUTEPUM JJIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIE€IYKTUBHBIX W WHIAYKTHUBHBIX
YMO3aKJIIO4YECHNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;



e  pa30upaTh JOKa3aTeNbCTBA MATEMATUUYECKUX YTBEPXKIAECHUH (MpsIMbIE U OT IPOTHUBHOIO),
NPOBOJIUTH CaMOCTOSITEIbHO HECIOXKHBIE JI0KAa3aTeIbCTBA MaTeMaTHYECKUX (aKTOB,
BBICTPAaNBaTh apryMEHTAlUIO, NMPUBOJUTH NMPUMEPBl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXIECHHUS;

e BpIOMpaTh crocod pemeHus ydyeOHOH 3anaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHys, BbIOMpaTh Haubosiee MOAXOAALIMM ¢ y4€TOM CaMOCTOATENbHO BBIJCIEHHBIX
Kkputepues). bazoBble ucciieoBaTe/bCKUe 1eCTBUA:

® JCNOJIB30BaTh  BOIPOCHl KAk  MCCIENOBATEIbCKUM  HMHCTPYMEHT  I1O3HAHMS;
(bopMynupoBaTh BOIPOCH!, (PUKCHUPYIOIIME MPOTUBOpPEYHE, MPOOIEMY, CaMOCTOSTEIbHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Yy, APTYMEHTUPOBATH CBOIO
HO3ULINIO, MHEHUE;

® [IPOBOJUTH II0 CaMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIOXKHBIM SKCIIEPUMEHT,
HEeOOJIbIIIOE MCCIIeI0OBAaHNE IO YCTAaHOBIICHHIO 0COOEHHOCTEH MaTeMAaTHYECKOr0 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOi;

e caMocTOsTeNbHO  (opMyIHpoBaTh OOOOIIEHWMS ¥ BBIBOJBI IO  PE3yJIbTaTam
IPOBEAEHHOrO0 HAOIIOJEHMSI, MCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTb MOJIYYEHHBIX
pe3ysbTaTOB, BEIBOJOB U 0000IIEHMIA;

®  [IPOrHO3MPOBATH BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIIBUTaTh MPEIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

®  BBIABISTH HEJOCTATOYHOCTH U M30BITOYHOCTH WH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIS
pelIeHus 3a/1a4H;

e  BbIOMpaTh, AHAJINW3UPOBATh, CUCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HH(OPMALIHIO
Pa3IUYHbBIX BUJIOB U (POPM NPEACTABICHUS;

e BBIOMpaTh GopMy HpeAcTaBiIeHUs WH(POPMALMU U WUIIOCTPUPOBATh pellaeMble 3a/auu
cXeMaMH, AuarpaMMaMy, HTHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

®  OIECHMBATh HAJIEKHOCTh MH(POPMALMU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUHUTEIEM WIIU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

2) VYuueepcanvnvie KomMmyHukamuenwvle Oeticmsus obecneyusaiom CcOPMUPOBAHHOCHDb
COYUATILHBIX HABLIKOG 00YUAIOUUXCH.
O0menue:

e BOCHPUHHMMATH M (HOPMYJIHUPOBATH CYKIEHHS B COOTBETCTBUH C YCIOBUSIMHU U LIETSIMU
OOlIeHMs; $ICHO, TOYHO, I'PaMOTHO BBIpaXKaThb CBOI0 TOYKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, AaBaTh NOSCHEHHUs IO XOAY PEIICHHUs 3a7add, KOMMEHTHUPOBATH
MIOJIy4EHHBIA pe3yibTarT;

e B Xoz€ 00CYXJEHHUS 3a7aBaTh BOMPOCHI M0 CYILECTBY 00CYX/1aeMOW TeMbl, MPOOIEMBI,
pemaeMoi 3a1a4uu, BbICKA3bIBaTh WJEU, HALIEJICHHBIE HA MOUCK PEIIECHUS; COMOCTaBIATh
CBOM CYXJIEHUS C CY)KICHUSAMH JAPYTrUX YYaCTHUKOB JUaJIora, 0OHApYKUBATh pa3inyue U
CXO/ICTBO TMO3MIMH; B KOPpeKTHOW ¢opme (opMynupoBaTh pa3HOIJIACHs, CBOU
BO3PaKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIIECHUS 3aa4M, DKCIIEPUMEHTA, UCCIENOBAHUSA, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C YYETOM 3a7ay MpE3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CotpyannuecrBo:

® [IOHMMAaTh M UCHOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAUBUAYAIbHON pabOTHI PU
pelieHnn  y4yeOHBIX  MaTeMaTH4yecKuX  3a7ady; M[pPUHMMATh 1e€Jb COBMECTHOMN
JeSITeIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pPabOThI, paclpenenisTh BHJIbI
paboT, AoroBapHBaTHCA, 00CYKIAaTh MPOIECC M Pe3yabTaT padOThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCEH;

®  y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CyKaeHHUS, 0OOMEH MHEHUSMHU, MO3TOBbHIE
IITYPMBI U JIp.); BBIIOJHATH CBOIO 4YacThb pabOThl MU KOOPAMHUPOBATH CBOU JIEHCTBUSA C
JpYTMMH 4JIEHAaMU KOMaH/[Ibl; OLIEHUBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.



3) Vnusepcanvnvie pezynamugnvie Oeticmeus odecneuusarom QGopmuposanue CmMbiCl06bIX
VCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.
Camoopranu3amnus:

®  CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aIrOPUTM pELIEHUS 3aJaud (MO €ro 4Yactb),
BbIOMpATh CIIOCOO pelleHHus C Y4ETOM HMEIOLIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapUAHTBl PELICHUM C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

® BIAJETHh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IIpoLecca U pe3ysbTaTa PeLIeHUs
MaTeMaTHYECKOH 3a7a4u;

e IpPEIBHUJIETH TPYAHOCTU, KOTOPbIE MOI'YT BO3HUKHYTbH IIpU PELICHUM 3aJa4d, BHOCUThb
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

®  OLICHMBAThb COOTBETCTBHE PE3YJIbTATA JAEATEIBHOCTH IOCTABICHHOM LIEJIU U YCJIOBHSIM,
OOBSACHATDH MPUYMHBI JOCTH)KEHUS WM HE TOCTUKEHUS LIEIH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

IIpeamMeTHbIe pe3y/bTaThI:
5 knace
Apudpmeruka. Uncsia v BbIYUCIEHUSA

e [loHMMaTh ¥ MPaBUIBHO YIOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATYPAJIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JICCATHUYHBIMU JPOOSMH.

e (CpaBHUBAaTh M YNOPSAJOYMBATH HATypalbHBIC YHUCIIA, CPaBHUBaThb B IPOCTEHUIINX
cilyyasix OObBIKHOBEHHBIE IpOOH, AECATUUHBIE APOOH.

e COOTHOCUTh TOYKY Ha KOOpPAMHATHON (YUCIIOBOM) HPSIMOW C COOTBETCTBYIOLIUM €M
YHUCIOM M M300pakaTh HAaTypajbHbIE YHMCJIAa TOYKAMU Ha KOOPAMHATHOM (YMCIIOBOIN)
MPSMOM.

¢  BrmonHATh apupMeTHUECKHE NEHCTBHUS C HATYPAIbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMHU
Apo0sMU B MpOCTEHIIMX chydasx. 6 BBINOTHATH NpPOBEPKY, MPHUKHIKY pe3yibTara
BBIYMCIICHUM.

e  OKpyriaTh HaTypajabHbIEC YHUCIIA.

Pelnenue TeKCTOBBIX 3a1a4

e Pemarp TekcToBBIE 3amauM  apu(PMETHYECKUM  CIOCOOOM M C  TIOMOIIBIO
OpPraHU30BAaHHOI'O KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BApUAHTOB.

e Pemarp 3amaum, coxep)Kalue 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJIUYMHBI. CKOPOCTD,

BpEMS, PACCTOSHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKueE 3alIUCH, CXEMBI, TA0IHIIbI, 0003HAUEHHUS [IPH PEIICHNUH 3a/1a.
[Tonb30BaTbcs OCHOBHBIMM €AMHMIIAMU HW3MEPEHMs: LIEHBbI, MAacChl; PacCTOSHMSI,
BPEMEHH, CKOPOCTH; BbIpAXKaTh OJHU €UHUIIBI BEJIUYUHBI Yepe3 JpyTHe.

e llI3Binekarb, aHAIM3UPOBATH, OLIEHUBATh UHPOPMALIUIO, MTPEJICTABICHHYIO B Ta0nulle, Ha
cTOJ0UYaTON AMarpaMMme, WHTEPIPETHPOBATh IPEACTABICHHbIE JIaHHbIE, MCIOJIb30BaTh
JaHHBIE TIPY PELLIEHUH 3a/a4.

Haruasinnas reomerpust

e [lonb30BaTbcsd TeOMETPUYECKUMHU TOHATUSMHU: TOYKa, IMpsiMas, OTPE3OK, JIyd, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

e [lpuBoaute nmpumepbl 0O0BEKTOB OKPYXKAIOIIETO MHUpPA, UMEIOMUX (HOpMY H3YUEHHBIX
reOMEeTPUUYECKUX PUTYP.

e lcnonp30BaTh TEPMHHOJIOTHMIO, CBS3aHHYIO C yIJaMH: BEpLIMHA CTOPOHA; C
MHOTOYI'OJIbHUKAMHU: YIoJl, BEpIIMHA, CTOPOHA, AUAroHalb; C OKPYXXHOCTBIO: Pajanyc,
IameTp, LEeHTP.

e l300paxaTb H3y4eHHbIE TeoMeTpUYecKHe (GUrypbl Ha HEJIMHOBAaHHOW W KJIETYATOU
Oymare ¢ MOMOILBIO IUPKYIIS U JINHEHKH.



HaxoouTs UIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IOMOILNBIO JINHEUKH,
CTPOMUTH OTPE3KU 3aJaHHOM JJIMHBL, CTPOUTH OKPYKHOCTh 33JJaHHOI0 pajauyca.
Hcnonp30BaTh CBOWCTBA CTOPOH M YITIOB NPAMOYTOJIBHHMKA, KBajpara Uil HX
IIOCTPOCHHSI, BBIYACICHUS ILIOIAAN U IEPUMETpa.

Bbraucnare nepuMeTp M MIIOMIAas KBaJpaTa, MPsSMOYTOJbHUKA, (PUTYp, COCTaBICHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM 4Hcie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.
[Tosb30BaTbCs OCHOBHBIMM METPHUYECKMMM €JUHULAMHM M3MEPEHUs UIMHBI, IUIOLIANIN;
BBIPAYKaTh OJJHU €INHUILIBI BETUYHUHBI YEPE3 APYyTHE.

Pacno3naBare mapasuienenumnen, KyO, UCIONb30BaTh TEPMUHOJIOTHIO: BEPIINHA, pedpo
rpaHb, U3MEPEHUs; HAXOJUTh U3MEPEHUs Mapajuleienunesa, Kyoa.

Bbruucnate 00béM KyOa, mapajuienenuneaa 1no 3aJaHHbIM U3MEPEHUSIM, M0JIb30BaThCs
eIMHUIIAMU U3MEpPEHUs 00bEMa.

PemaTps Hecno)kHbIE 3a/1a4ui HA U3MEPEHUE TE€OMETPUUYECKUX BEJIIMYMH B MPAKTUUYECKUX
CUTyalUsIX.

6 kJacc
Yucia 1 BLIYUCIECHUSA

3HaTh U IOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3IMYHBIMH BHIAMH YHCEN U CIOCO0aMH MX
3aIUCH, IEPEXOANTH (€CITH ATO BO3MOXKHO) OT OJHOW (YOPMBI 3aITUCH YHCIIA K IPYTOM.
CpaBHMBaTh U YHOPSIOYMBATh IieJIble YHUClia, OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH,
CpPaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHsATh, coueTass yCTHbIE M NUCbMEHHBIE MPUEMBI, apudmMeTnyeckue AEUCTBUS C
HaTypaJIbHBIMU M LEJNBIMU YHUCIAMU, OOBIKHOBEHHBIMH M JECSITUYHBIMU APOOSIMH,
II0JIOKUTEIIbHBIMU U OTPULIATEIIbHBIMA YU CIIAMHU.

BpluncnaTe 3Ha4eHMS YHUCIIOBBIX BBIPDAKECHMM, BBINOJIHATE MPUKUAKY M OLEHKY
pe3ysibTaTa BBIYMCIEHUMN; BBIIOJHATh NPEeoOpa30BaHUS YUCIIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(pMETHUECKUX AeHCTBUI.

COOTHOCUTH TOUYKY Ha KOOPJMHATHOW NPSIMON C COOTBETCTBYIOUIMM €M YHUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMOW, HAXOIUTH MOJTYJIb YUCIIA.
COOTHOCUTH TOYKM B MNPSAMOYIOJIBHOW CHUCTEME KOOPIMHAT C KOOpAWHATAMM OSTOU
TOYKHU.

OKpyTJITh LIE€TIbIe YHCIIa U IECATUYHbIE IPpO0HU, HAXOUTh MPUOIHKEHUS YHCE.

YucnoBbie 1 OyKBeHHbIE BbIPAKCHHSA

[Tonumatp U ynoTpeOasTh TEPMUHBL, CBS3aHHbBIE C 3AMHUCHIO0 CTENEHH YHUCIIa, HAXOAUTh
KBaZpaT M KyO uMca, BBIYUCIATH 3HAUEHUS YMCIOBBIX BBIPAKEHUN, COJEpIKalIUX
CTCIIEHHU.

ITonb30BaTbCs NpU3HAKAMHU JEITMMOCTH, PACKIIAbIBaTh HATYpPaJIbHbIE YHACIIA HA IPOCTHIE
MHOXHUTEH.

[Tonp3oBaTbest MacITaboM, COCTABIATh MPOMIOPLUN U OTHOLLICHHUS.

Hcnonb3oBate OyKBbI i 00O3HAYeHMsI YHCEN NpPU 3alUCH  MaTeMaTHYeCKHX
BBIPQ)KEHUI, COCTaBIATh OYKBEHHBbIE BBIpOKEHHS MU (OPMYJbI, HAXOIAUThb 3HAYEHUS
OYKBEHHBIX BBIPa)KEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAaHOBKU U TPE0Opa30BaHUsI.
Haxoauts HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Pelnenue TeKCTOBBIX 32124

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CITOCOOOM.

Pemarp 3amaum, CBsI3aHHBIE C OTHOIIEHUEM, MPOMOPIMOHATHLHOCTHIO BEIMYUH,
MPOLIEHTAMU; peliaTh TPH OCHOBHBIE 337]a4i Ha IPOOU U MPOIICHTEHI.

Pemare 3amaum, cojepkaniue 3aBUCHUMOCTH, CBS3BIBAIONINE BEITUYHHBI. CKOPOCTD,
BpEMs, pPACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTH, IPOU3BOIUTEIEHOCTD, BpPEMS,
o0béMa paboThl, HUCMONB3Yysd apuPMETHUECKHe IeHCTBHUS, OLEHKY, MPUKHIKY;
TOJIB30BAThCS SAMHUIIAMHA U3MEPEHUS COOTBETCTBYIONIUX BEITHIHH.

CocTaBisTh OyKBEHHBIEC BHIPAKEHUS 110 YCIOBHIO 33Ja4H.



e l3Bnekarh WHGOpPMAIMIO, TPEACTABICHHYIO B TaOJIWIaxX, Ha JWHEWHOW, CTOJIOYATON
WIM  KpYroBOM  JuarpamMmax, MHTEPIPETUPOBATH  IPEJACTABICHHBIE  JaHHBIE;
HCIOJIb30BaTh JaHHbIE MPU PELUICHUH 3a/1a4.

e IlpeacraBiars HHPOPMALIKIO C TIOMOLIBIO TAOJIUI], TMHEHHON M CTOIOUYATON 1HarpamMM.

Harasgnas reoMerpusi

e IlpuBoauTh npuMEpbl 0OBEKTOB OKPYKAIOIIErO0 MHUpPA, UMEIOUIMX (OpMY H3YUYEHHBIX
IFE€OMETPUUECKUX IUIOCKMX M IPOCTPAHCTBEHHBIX (QUIYp, IpPUMEPbl paBHBIX U
CUMMETPUYHBIX QUryp.

e l300paxaTh C NOMOLIbI LMPKYJSA, JUHEHKH, TPAHCIOPTUPAa Ha HEJIMHOBAHHOW U
KJIeT4yaTol Oymare H3ydeHHbIEe IUIOCKME IeoMeTpuueckue (Urypbl U KOH(UIypaluu,
CUMMETpPUYHBIE (PUTYPBHI.

o Jlonb30BaTbCs TEOMETPUYECKMMM MOHATUSIMHM: PABEHCTBO (UIYp, CHMMETPHS;
UCIIOJIb30BaTh TEPMHMHOJIOIMIO, CBA3AHHYKO C CHMMETPHEH: OCh CHUMMETPHUH, LEHTP
CUMMETPUHU.

e HaxomuTe BeIMYMHBI YIVIOB M3MEPEHHUEM C IOMOILBIO TPAHCIOPTUPA, CTPOUTH YIJIBI
3aJaHHOM BEJIMYMHBI, T0Jb30BaThCS IIPU PEIIEHUU 3a4ad IPaJyCHOM MEpPOW YIJIOB;
pacro3HaBaTh Ha YE€pPTEKaX OCTPHIN, IPSIMOU, pa3BEPHYTHIM U TYIIOW YIJIBI.

e BpruMcnaTe [UIMHY JIOMAaHOM, NEPUMETP MHOIOYI'OJIBHHMKA, I0Jb30BaThCS €IUHHULIAMU
U3MEPEHUS NIMHBIL, BBIPAXXKaTh OJHU €JUHUIIBI U3MEPEHUS JUIMHBI Y€pPE3 APYyTHE.

e Haxoauth, uCnosb3ys 4epTEXKHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMs TOUKaMH,
OT TOYKH JI0 IPSIMOM, JJIMHY ITyTH HA KBAaJPATHOMN CETKE.

e BpmuucnaTe 1wiomanas (UTYp, COCTABICHHBIX M3 MPSIMOYTOJIBHHUKOB, HCIOJIB30BAThH
pa3ObueHue Ha TPSIMOYTOJILHUKH, Ha paBHble (UTYpBI, JOCTpauBaHUE [0
IIPSIMOYTOJIbHMKA; II0Jb30BaTbCS OCHOBHBIMHM E€IUHHUIIAMM M3MEPEHUS IUIOLIANU;
BBIPAXKaTh OJJHU €IMHUILIbl U3MEPEHUS TUIOIIAIU Yepe3 ApYyTHe.

e Pacno3HaBaTb Ha MOJIEJISAX U U300paKEHUSAX NUPAMUy, KOHYC, IMIMHJIP, UCIIOIb30BATh
TEPMUHOJIOTHIO: BepIIKMHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

e 300paxkaTh Ha KJIETYATOM Oymare MpsIMOYTOJIBHBIN MapasuieenuIe].

e Boruncnate 00b€M  OpSAMOYrojbHOTO — Mapajlenenunena, KyOa, IOJIb30BaThCs
OCHOBHBIMM €IMHMIIAMU H3MEpEeHUs O0BbEMa; BBIpAXKaTh OJAHM E€AMHMIIBI HW3MEpPEHUs
o0bEMa uepes Ipyrue.

e Pemarb HecOXHBIE 331a4l HA HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYMH B MPAKTUYECKUX
CUTYalUsX.

Auaredpa 7-9 kaacc
Apudpmernka
Yuawuiicsa nayuumces:

HNOHUMAaTh OCOOEHHOCTH JIECITUYHON CUCTEMBI CUMCIICHUS;

BbIpaXaTb YHUCJIa B OKBUBAJEHTHBIX (¢opMax, BbIOMpas Haubosiee NOIXOIAIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYaluHy;

BBITMOJHATh BBIUUCICHHSI C OOBIKHOBEHHBIMU U JIECATHUYHBIMH APOOSIMH, cOUYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI BBIYUCIICHU;

UCIIONIb30BAaTh TMOHSTHS M YMEHHUS, CBS3aHHbIE C TPOLEHTAMHM, B XOJ€ pEelIeHUs
MaTEMaTUYECKUX 3aJa4 M 3aJad M3 CMEXKHBIX IIPEIMETOB, BBIIOJIHATH HECIOXKHBIE
MIPAKTUYECKUE PACUETHI;

aHaTM3UpOBaTh TIpadUKU 3aBUCUMOCTEH MEXIy BelIMYMHAMU (paccTosiHHE, BpeMs,
TeMIeparypa u T. I.).

MCII0JIb30BaTh NIOHATHS, CBA3aHHBIE C JEIMMOCTBIO HATYPaJIbHBIX YUCEIT;

CpPaBHMBATbh U YIOPSI0YUBATh pAallHOHATIbHbIE YHCTIA;

BBITMIOJIHATh BBIYMCIEHUS C PalMOHAIBHBIMM YHMCIAMH, COY€Tas YCTHBIE U INHCHMEHHBIE
NpUEMBI BBIYUCIICHUN, IPUMEHSATh KaJIbKYIIATOD;



® HCIHOJIb30BaTb IIOHATHA MW YMCHHUA, CBA3aHHBIC C IIPOINOPHUMOHAIBHOCTBIO BCIWYHH,
MNponucHTaM, B XOAC PCHICHUA MATCMATUUYCCKUX 3ada4d M 3ada4 U3 CMCKHBIX IMPECAMCTOB,
BBITIOJIHATH HECIIOKHBIC IPAKTHYCCKUEC paC‘IéTI)I;

Yuawuiicsa nonyuum eo3moorcnocmo Hayuumscs:

*  TO3HAKOMHUTHCS C MO3UIMOHHBIMH CHCTEMaMH CUUCIEHHS C OCHOBAaHMSMH, OTIUYHBIMU OT
10;

*  yIIIyOWUTH M pa3BUTH MPEJCTABICHHS O HATYypabHBIX YHCIIAX;

* HAy4UTbhCS UCIOJIb30BaTh MPUEMBI, PAIMOHATU3UPYIOLIUE BBIYUCIICHUS, TIPUOOPECTH HABBIK
KOHTPOJIMPOBATH BEIYUCIICHHS, BEIOUPAst MOIXOASIINH U CUTYaluU CIOCO0.

YucnoBble 1 OyKBEeHHbIE BHIPAKEHUS

Yuawuiicsa nayyumcs:

*  BBINOJIHATD ONEPAIUU C YUCIOBBIMU BBIPAKECHUSMU;

* BBINOJHATH NpeoOpa3oBaHUsl OyKBEHHBIX BBIPAKEHUH (PAaCKpBITHE CKOOOK, MpUBEACHUE
MOJI0OHBIX CaraeMsbix);

*  pewarhb JUHEHHBIC YPaBHEHUS, peIIaTh TEKCTOBBIE 3a/1a41 AJIre0pandecKuM METOAOM.

Yuawuiicsa nonyyum 6o3mooicnocmos Hayuumocsi:

*  Pa3BUTH MPEICTABICHHUS O OYKBEHHBIX BBIPAKEHUIX U UX MPEOOPA30OBAHMSIX;

*  OBJAJETh CHEIHAIBLHBIMU NMPUEMAMH PEIICHUs YpaBHEHUH, MPUMEHSTh anmapaT ypaBHEHHI
JUTSL PeUICHUsI KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

YucoBble MHOKECTBA.

Yuawuiicsa nayyumcs:

* [OHUMaTh TEPMHUHOJIOTHIO M CHMBOJHKY, CBS3aHHbBIE C MOHITHEM MHOKECTBA, BBINOIHSTH
oTiepanuy HaJl MHO)KECTBAMH,

*  HCIOJIb30BAaTh HaYalIbHBIE MIPEICTABICHHS O MHOXKECTBE JICHCTBUTEIbHBIX YUCEIL.

Yuawuiicsa nonyuum 6osmoorcnocme Hayuumocs:

*  pa3BHBATh MPEACTABICHUE O MHOXKECTBAX;

* pa3BUBaTh MPEJICTABICHHE O 4YWCIE€ U YHCIOBBIX CHCTEMAaxX OT HATypalbHBIX 0
JNENCTBUTENBHBIX YHCET; O POJIH BHIYMCICHUHN B TIPAKTUKE;

*  Pa3BUTH U YIIYyOUTH 3HAHUS O JCCATUYHON 3aIUCH ACUCTBUTEIHHBIX YU CEN (IEPUOTUICCKIE
U HETlepUOoAnYecKue ApooHu).

AJiredpanyecKue BbIPaKeHUs!

Yuawuiicsa nayyumcs:

* ONepupoBaTh MOHATHSIMH «TOXJIECTBO», «TOXKJIECTBEHHOE IPeoOpa3oBaHUE», peulaTh
3a/1a4u, coeprkaiue OyKBeHHbIE TaHHbIe, padoTaTh ¢ OpMyllaMu;

* BBHINOJNHATH MpPEeoOpa3oBaHWE BBIPAKECHUH, COJACPKAINIMX CTENEHH C HATypaIbHBIMU
MOKa3aTeNsIMH,

* BBHINOJIHATH TOXKJECTBEHHBIE MPEOOpPA30BaHMS PAIMOHAIBHBIX BBIPAKEHWH Ha OCHOBE
MpaBUJI ACUCTBUIA HAJ MHOTOYJIEHAMU;

*  BBINOJIHATH PA3I0KEHUE MHOTOYJICHOB HA MHOXKHUTEIIH.

* BBINIOJHATH MHOTOIIATOBBIE MPEe0OpPa30BaHUS PALMOHANBHBIX BBIPAKEHUHN, NPUMEHSS
HIMPOKUI HabOp crIOCOO0B U MPUEMOB;

* MPUMEHSTh TOXKICCTBEHHBIE MpeoOpa3oBaHUs AJIS PEIICHUs 3a]a4 U3 Pa3IUYHBIX pa3/ieioB
Kypca.onepupoBaTh MOHITHEM «KBaJPAaTHBIA KOPEHBY, IPAMEHSTh €T0 B BEIYUCIICHUSIX;

*  BBIMIOJIHATH NPEOOPA30BAHKUE BHIPAKEHUH, COIEPIKALINX CTETIEHHU C LEIBIMU MOKA3aTeIsIMU U
KBaJIpaTHBIC KOPHU;

* BBINOJHATH TOXKICCTBEHHBIE TMPeoOpa3oBaHUs PAIMOHANBHBIX BBIPAKEHUN HA OCHOBE
NpaBWJI JEHCTBUN HAJT MHOTOWICHAMH U alTeOpandecKiuMU APOOsSMHU;

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumucsi:

* BBHINOJHATH MHOTONIATOBBIE MPEOOPa30BaHUSI PAIMOHATIBHBIX BBIPAKEHUH, MPUMEHSS
MIUPOKHUNA HAbOp CIOCOO0B U MPUEMOB;

* MPUMEHSTh TOXKICCTBEHHBbIE MpeoOpa3oBaHus AJS peUIeHHs 3a7ad U3 pa3iIndHbIX pa3iesioB
Kypca.

YpaBHeHust



YVuawuiica nayuumcs:

peliars JIMHEWHbIE YPAaBHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHUH C JByMs
IIEPEMEHHBIMY;

IIOHUMATh YPABHEHUE KAaK BAXKHEHIIYIO MATEMAaTUYECKY0 MOJEIIb [UUIsl OIIMCAHUA U U3YYCHUS
pa3sHOOOpa3HBIX pealbHBIX CHUTyallMi, pelaTb TEKCTOBbIE 3aJaud ajaredpanyecKum
METOJOM;

IPUMEHATh T'papuuecKue NpeACTaBICHUs JUIsl UCCIEI0BaHUs YPaBHEHUH, UCCIIEAOBAaHUS U
pEelIeHUsT CHCTEM YPAaBHEHUHW C JBYMS II€PEMEHHBIMM.PEIIATh OCHOBHBIE  BHJIbI
palMOHAIbHBIX YPAaBHEHUN C OJHOM IIEPEMEHHOH, CUCTEMbl [BYX YpPaBHEHUH C JABYMs
IIEPEMEHHBIMU;

IPUMEHATh I'papUuecKue NpefCcTaBIeHUs ISl UCCIEI0BaHUs ypaBHEHUH, UCCIIEA0BaHUS U
pELICHUS CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Yttau;uﬁcg NOAYYUM B603MONCHOCMb HAYUUMBCA.

OBJIAJIETh CIIELUAJIbHBIMUA IPUEMAMHU PEILIEHUS] YPABHEHUN M CUCTEM ypaBHEHUH; YBEPEHHO
IPUMEHATh anmnapaT YpaBHEHHMM Uil pELIeHHs pa3HOOOpas3HbIX 3aJad W3 MaTeMaTHKHU,
CMEXHBIX IIPEAMETOB, IPAKTUKH;

OPUMEHATh TpapuuecKkue NpeACTaBICHUs JUIsl HCCIENOBaHMSA YPAaBHEHUH, CHCTEM
YpaBHEHHIA, COAEPIKAIINX OYKBEHHBIE KO HUIESHTHI.

HepaBencrBa
Yuawuiicsa nayuyumcs:

MOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIC C OTHOIIICHHEM HEPaBEHCTBA, CBOWCTBA
YUCJIOBBIX HEPABEHCTB;

peliaTh JIMHEeHHbIE HePaBeHCTBA C OJHOW MEPEeMEHHON M UX CHUCTEMBI; pellaTh KBaJpaTHbIE
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHS,

MPUMEHSTH anmnapar HePaBeHCTB Ui PEIleHUs 3a]a4 U3 pa3INdHbIX pa3AesioB Kypca.

yqau;uzic;z noJiyuyum 603MONCHOCMb HAYHYUMbCA.

OBJIAJIETh Pa3HOOOPA3HBIMU NMPUEMAMHU JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHSATH
amnmapar HEpaBEHCTB JUIsl PELIeHHMs pa3sHOOOpa3HbIX MaTeMaTHYeCKUX 3ajad, 3ajJad U3
CMEXHBIX IIPEIMETOB U MPAKTUKH;

OpUMEHATh Tpaduyeckue TNPEeACTaBICHUs s MCCIEJOBAHUS HEpPaBEHCTB, CHCTEM
HEPABEHCTB, COJIEPKALINX OYKBEHHbIE KOO(PPUIIUESHTHI.

DOyHKIUH.
Yuawuiicsa nayuumces:

MOHUMATh M HCIOJNB30BaTh (PYHKIIMOHATbHBIE MOHSITHS, SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMUs ),
CTpOUTh TpapuKd JMHEWHON (YHKIMIA, HCCIEIOBAaTh CBOMCTBA YWCIOBBIX (DYHKUIMN Ha
OCHOBE M3YyYEHHUsI TIOBEICHUS UX TPauKOB;
MMOHUMATh (PYHKITUIO KaK BaKHEUIITYF0 MAaTEeMAaTHYECKYIO MOJICIIb JJISI OIIMCAHMS MTPOIIECCOB U
SBJICHHM OKPYXKAIOIIET0 MHpA, MPUMEHATh (DYHKIMOHAIBHBINA SI3bIK [IJISI OMUCAaHUS U
MCCJICIOBAHMS 3aBUCUMOCTEH MKy (GU3MUYESCKUMHU BETUIMHAMMU;
MPUMEHATH (GOPMYIIBI, CBSI3aHHBIE ¢ apUPMETHUECKON U TeOMETPUUECKON MPOrPEeCCUsiMU, U
anmapar, cOpMUPOBAHHBIM MPH U3YYCHHUH IPYTHX Pa3leNioB Kypca, K PEHICHHIO 3a/1ay, B
TOM YHCJIE ¢ KOHTEKCTOM U3 PEaJbHON KU3HU.

Yltawuﬁc;z NOAYYUM BO03MONCHOCMb HAYUUMBCA.

MPOBOJIUTh MCCIICIOBAHUS, CBS3aHHBIE C W3yYE€HHEM CBOWCTB (YHKIHA, B TOM YHCIE C
UCIIONIb30BaHNEM KOMITBIOTEpPA; Ha OCHOBE TpadMKOB H3ydeHHBIX (DyHKUIUN cTpouth Ooie
CIIOXHbIE TpaduKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKaMH U T. 11.);

UCIIONIb30BaTh (DYHKIIMOHAIBHBIE TPEJICTaBICHUS W CBONCTBAa (YHKUIMN IS pelieHus
MaTEeMaTUYECKUX 3a/1a4 U3 Pa3JIMUHbIX Pa3JeioB Kypca.

DJIeMeHThI CTATHCTHKH
Yuawuiica nayuumces:

HCIIOJBb30BaTh HpOCTCfIIJ.IPIC CITIOCOOBI MPEACTaBJIICHUA U aHAJIN3a CTATUCTUYCCKUX NAHHBIX,
peuiaTtb KOM6I/IHaTOpHI)Ie 3aa4d Ha HaXOXICHUC KOJINYECTBA 00BEKTOB WIIH KOM6I/IHaI_[I/II\/'I.



Yuau;uﬁc;z NOJYYUM BO3MOHCHOCHb HAYHUMBCAL.

nproOpecTy MepBOHAYATIBHBIN OIBIT OPraHU3alluK cOopa JAaHHBIX MPH MPOBEACHUHU OIpoca
OOIIECTBEHHOTO MHEHHMs, OCYILECTBIIATh UX AHAIM3, MPEACTaBJIATh Pe3yibTaThl ONpPOCa B
BUIC TaOJIHIIBI, TUArPAMMBL;

HAY4YHUThCS HEKOTOPBIM CIELUAIbHBIM IPUEMaM pellieHHsI KOMOMHATOPHBIX 3aad.

DJieMeHThI NPUKJIATHOH MATEMATHKH
Yuawuiica nayuumces:

WCIIOJB30BaTh B XOJAE pELICHHUS 3aJad 3JIEMEHTAPHbIC IPEACTABICHUS, CBSI3aHHBIE C
npUOIKEHHBIMY 3HAUCHUSIMU BEJIMYUH;

MCIIOJIb30BaTh MPOCTEHIINE CIOCOOBI MPEACTABIICHUS M aHATTN3a CTATUCTUYCCKUX JaHHbBIX;
HAXOJUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSTHOCTD CIIY4alHOTO COOBITHS;

peliaTh KOMOMHATOPHEIE 33/1a4U Ha HAXOXKICHHUE YKCIia O0BEKTOB HIIM KOMOMHAIINH.

Yuau;uitc;l noJiyuyum 603MOINCHOCMb HAYHYUMbCA.!

MOHSTh, YTO YMCIIOBBIE JIAHHBIC, KOTOPHIE MCIOJB3YIOTCS ISl XapaKTePUCTHUKU OOBEKTOB
OKpPYXKAIOIIEro MHpa, SBISAIOTCS NPEUMYIIECTBEHHO MNPUOMMKEHHBIMU, 4YTO IO 3alUCU
npuOMKEHHBIX 3HAYEHUHM, colepKaluxcsd B WHGOPMAIMOHHBIX HCTOYHHKAX, MOXHO
CYIUTh O IOTPEITHOCTH MPUOITMKESHHUS;

MOHSTh, YTO TIOTPEUIHOCTh pe3yNbTaTa BBIYMCICHUN JOHKHA OBITh COU3MepUMa C
MOTPEITHOCTHIO UCXOIHBIX JTAHHBIX;

NpUOOPECTH NEPBOHAYANBHBIM ONBIT OpraHU3auu cOopa JaHHBIX MPU MPOBEIECHUHU OMpOoca
OOLIECTBEHHOI'O MHEHHS, OCYLIECTBIIATh MX aHaJU3, MPEACTaBJIATh Pe3yJbTaThl OIpoca B
BU/JIE TaOJIHIIbI, TUATPAMMBI;

IPUOOPECTU OMBIT HPOBEACHUS CIIy4alHBIX SKCIEPUMEHTOB, B TOM YHCIE C IOMOIBIO
KOMITBIOTEPHOTO MOJIEIUPOBAHUS, HHTEPIIPETALIMU UX PE3YJIbTaTOB;

HAYYUTHCSI HEKOTOPBIM CHEIMATBHBIM MPUEMaM pelieHUs KOMOMHATOPHBIX 3a7a4.

AJiredpa B HCTOPHYECKOM Pa3BUTHH.
Yuawuiics nonyuum 603moxcnocmo:

MO3HAKOMUTBCS C UCTOPHEN (OPMUPOBAHUS MAaTEMAaTUYECKOTO SI3bIKa, 3aPOKICHHE alreOphl,
C KHUI'OM O BOCCTAHOBJICHUU U IIPOTUBOIIOCTaBIeHNN MyXaMMena anb-X0ope3MH.

y3HaTh Kak 3apoaunach uaes koopauHat (. Buer, P. [lekapr);

y3HaTh CTapUHHBIE MEPHI JUIMHBI, BBEJICHHE METPAa KaK €JUHUIBI JUIMHBI, METPUUYECKYIO
cucreMy mep B Poccun, B EBpore.

y3HaTh OTKPBITUE HPPALMOHAIBHOCTH, HUCTOPHUIO BO3HUKHOBEHHS (GOPMYN AJS peIIeHUs
ypaBHEHHH 3-1 U 4-11 CTETICHEN.
3HaTh NPUMEPbl MAaTEMAaTUYECKUX OTKPBITUNM M UX aBTOPOB B CBA3U C OTCYECTBECHHOW U
BCEMHUPHOH UCTOPHUEH;
IIOHUMAThb POJIb MaTEMAaTHUKU B pa3BuTHH Poccun.

I'eomerpus 7-9 kiaacc
I'eomerpnueckue Gpurypsl

MOJIb30BAThCS SI3BIKOM TEOMETPUU JJIsi OMHCAHUS MPEIMETOB OKPYKAIOIIEro MUpa U X
B3aMIMHOT'O PACTIONIOKECHHS;

pacmo3HaBaTh M HM300pakaTh HA YepTEKaxX U PHUCYHKAX reoMeTpudeckue (GUrypbl U UX
KOMOHMHAIINH;

KJIACCU(UITMPOBATH T€OMETPUIECKIE (PUTYPHI;

HAXOJUTh 3HAYEHUS JUTHH JHHEWHBIX dJIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPAAYCHYIO MEPY
yraoB ot 0° g0 180;

JTIOKa3bIBaTh TE€OPEMBI;

pelaTh 3a/1a4y Ha JI0Ka3aTelbCTBO, OMUPAsICh HA N3yUYE€HHBbIE CBOMCTBA (DUTYp U OTHOIICHHIA
MEXy HUMH U TIPUMEHSISI U3y4eHHBIE METOIbI JJOKA3aTENbCTB;

peliaTh HeCIOXKHBIC 3a/1a4i Ha TIOCTPOCHUE, TPUMEHSISI OCHOBHBIC allTOPUTMBI TOCTPOCHHUS C
MIOMOIIIBIO ITUPKYJIIS ¥ TUHEHKU;



peliaTh MPOCTEHIINE TUIAHUMETPUUYCSCKUE 3aJjaud.pacrlio3HaBaTh HAa YepTEkaxX, PUCYHKAX,
MOJIENISIX M B OKPYKAIOIIEM MUpPE IIOCKHE U MIPOCTPAHCTBEHHBIE TeOMETpUUYecKre (pUrypsl u
UX DJIIEMEHTEHI;

CTPOUTH YIIbI, OIPEAECIIATh UX TPALYCHYIO MEPY;

pacro3HaBaTh M HW300pakaTh pa3BEPTKH KyOa, MPSIMOYTOJBHOIO Mapalle/ienuIe/a,
IIPaBUJIIbHOM ITUPAMMJIBL;

ONpECIATh 1O JIMHEHHBIM pa3MepaM pPa3BEPTKU (QHUIyphl JIHMHEHHBIC pa3Mepbl CaMOM
¢burypsr u H2060poT;

BBIYHCIIATH 00BEM MPSAMOYTOIBHOTO TTapauIeieuIe1a U Kyoa.

OBJIAJICTh METOJAMH PEIICHHS 3a7ad Ha BBIYMCICHHE M JIOKA3aTeJIbCTBO: METOJOM OT
NPOTUBHOTO, METOJAOM TMOAO0OMS, METOJOM Tiepebopa BapHaHTOB W METOJOM
FCOMETPHYCCKHUX MECT TOYCK;

OBJIAJICTh TPAJUIIMOHHONW CXEMOM peIleHHUs 3a7ad Ha MOCTPOCHUE C MOMOIIBIO IUPKYIS U
JUHCHKU: aHAJIN3, TOCTPOCHHUE, JI0KA3aTeIILCTBO U UCCIICIOBAHNE,

HAyYUTHhCS peEIIaTh 3a]adyd Ha ITOCTPOCHHE METOJOM T'€OMETPUYCCKHX MECT TOYEK U
METOIOM IT000HS;

HAYYHUTHCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (HUTYp, COCTABICHHBIX
U3 MPSMOYTOJIBHBIX MMapalICIICTUIIC/IOB;

YIIIYOUTB ¥ pa3BUTH MPEICTABICHHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax;
HAYYHUTHCS TIPUMCHSTh IOHSATUE Pa3BEPTKHU JIs1 BHITOJHEHHS IPAKTUYCCKUX PACUETOB.

HN3mepenne reoMeTpu4ecKUX BeJTUYMH

HCII0JIb30BaTh CBOMCTBA HU3MCPCHHA IJIMH, yrHOB,Fpa,HYCHOﬁ MCEPLI yIjia;

peliaTth MPAKTUYCCKUC 3aJjadu, CBA3AHHBIC C HAXOXICHUCM TI'COMETPHUUYCCKHUX BCIMYUH
(I/ICHOJ'ILSYH IIpu HCO6XO,Z[I/IMOCTI/I CIIpaBOYHHUKH U TCXHUUYCCKUC CpeI[CTBa).

BBIYUCIIATH IIJIOIOAJM (I)I/Il"yp, COCTAaBJICHHBIX H3 JBYX WU Ooiee NpsAMOYT'OJIbHUKOB,
napauicsiorpaMMoOB, TPECYTOJIbHUKOB;

BekTops!

ONEpPUPOBATh IMOHATUAMM: BEKTOP, CyMMa BEKTOPOB, KOOPJHMHATBI Ha IUIOCKOCTH,
KOOPJIHMHATHI BEKTOPA;
ONUCHIBAaTBIIOHATHUS BEKTOPHBIX U CKAJSIPHBIX BEIUMYMH. MIuTIoCcTprpOBaTh MOHATHE BEKTOPA.
DopMynMpOBaTh ONPEAEICHUA. MOIYJd BEKTOpa, KOJUIMHEApHBIX BEKTOPOB, pPAaBHBIX
BEKTOPOB, KOOPAUHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOJIOKHBIX
BEKTOPOB, YMHOKE€HHs BEKTOpa Ha YKCIIO, CKAIIPHOIO MIPOU3BEIEHUs BEKTOPOB; CBOMCTBA:
PaBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIOXKEHUS BEKTOPOB, KOOPIAMHAT BEKTOPA
CYMMBI ¥ BEKTOpPA Pa3HOCTH ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHUs BEKTOpa
Ha 4MCJIO, CKAJISIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, NEPIEHAUKYIISIPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HaXO0KICHUN KOOPIUHAT BEKTOPA, O KOOPAUHATaX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIIOBUU KOJIJIMHEAPHOCTHU JABYX BEKTOPOB, O HAXOXICHUU
CKaJISIPHOTO IIPOU3BE/IEHUS IBYX BEKTOPOB, 00 YCIOBUU NEPIEHIUKYISIPHOCTH.
HaxOJINTh KOCUHYC yTja MEXAY ABYMS BEKTOPaAMH.
IPUMEHSATh U3YUYEHHBIE ONPEIeNICHHs], TEOPEMbI U (POPMYJIbI K PEIICHHUIO 3a71a4
HCIIOJIB30BaTh BEKTOpBI [UISl PEIIEHUs IPOCTEUIINX 3a7a4 Ha ONPEIEICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBUYKEHUS;
OPUMEHSATh U3YUYEHHBIE ONPEIeNICHHs], TEOPEMBI U (hOPMYJIbI K PELICHHUIO 3aj1ay;
OBJIA/IETh BEKTOPHBIM METOOM JUISl PEILICHHUS 3a7a4 Ha BBIYMCIICHUE U I0KA3aTENIbCTBO;

* NIpUOOPECTH OMBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIprMeHeHne BEeKTOPHOro MeTojaa

IIPY PELICHNH 3a/1a4 Ha BBIYHUCIICHUE U JOKA3aTEIbCTBOY.



BeposiTHOCTB U cTaTHCTHKA /-8 KJacchl

W3Brnekatb u TipeoOpazoBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHJE TaOIUII,
quarpamm, rpauKkoB; NPeACTaBIATh JaHHbIE B BUAE TAOJHUL, AUarpaMM, rpaduKoB.
OnuceiBaTh JAHHBIE C MOMOIIBIO CTAaTUCTUYECKHUX IMOKa3aTeNIe: CpeIHUX 3HAYECHUU U
Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTAHIaPTHOE OTKIIOHEHHUE).

HaxomuTh 4YacTOTHI YHWCIIOBBIX 3HAYEHWH M YacCTOTHI COOBITUH, B TOM YHCIE IO
pe3ynbTaTaM U3MEPEHUN U HAOII0ICHUH.

HaxomuTh BEpOSATHOCTH CIydaHBIX COOBITUH B  OMNBITaX, 3HAs BEPOSITHOCTH
3JIEeMEHTapHBIX COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU
COOBITHSMU.

Hcnonp3oBath rpaduyeckue MOJENIU: JEPEBO CIyYaHOTO SKCIEPUMEHTA, UarpaMMbl
Ditniepa, yncaoBas mpsimasi.

OnepupoBaTh MNOHATHUSAMH: MHOXECTBO, IOAMHOKECTBO; BBIIOJIHATh ONEPALMU HAJl
MHOKECTBAaMU: OOBEIWHEHUE, IEePECCUCHUe, [OTMOTHCHHUE, MEPEUUCIATh SICMEHTHI
MHOYECTB; IPUMEHATh CBOWCTBA MHOKECTB.

Hcnonp3oBarh rpaduueckoe MPEICTaBICHHE MHOXECTB W CBS3CH MEXKIy HUMHU JUIS
OTHCAaHUS MPOIECCOB U SBJICHHI, B TOM YHCIIE MIPH PELICHUU 3a/1a4 U3 APYTUX y4eOHBIX
MIPEJMETOB U KYypPCOB.

Pemarp 3amaun opraHM30BaHHBIM NIEPeOOPOM BApUAHTOB, & TAKXKE C MCIOJIb30BAHUEM
KOMOWHATOPHBIX TIPABUII U METOIOB.

Hcnonb30BaTh onucatenbHble XapaKTEPUCTUKU JJI1 MAaCCUBOB UMCJIOBBIX JIAaHHBIX, B TOM
YHUCJIE CPEHUE 3HAUYCHUS U MEPBI PACCEUBAHMSL.

HaxomuTh 4acTOThl 3HAuY€HUN M YACTOTHI COOBITHS, B TOM YHCJIE IMOJb3YICh
pe3yibTaTaMu IPOBEIEHHBIX H3MEPEHUI U HAOIIOICHHIA.

Haxomuth BeposTHOCTH ciydallHBIX COOBITHM B M3YYEHHBIX OMNBITaX, B TOM YHUCIE B
OTBITAX C PAaBHOBO3MOXXHBIMU JJICMEHTAPHBIMU COOBITHSIMH, B CEPHSIX HCIBITAHUN [0
MIEpPBOTO ycIiexa, B cepusix ucnblTanuii bepuymiu.

HNmets npeacTaBieHue o CIydaliHOM BEJIMUMHE U O PacipeAeICHUN BEPOSITHOCTEH.
HmeTh mpepcTaBieHNe 0 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B
CITy4yaliHOM M3MEHUYMUBOCTHU U O POJIM 3aKOHA OOJIBIITNX YKCE B IPUPOJE U OOIIECTBE.
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v
Beero: 170| 5 HCIIOJIb30BaHUE
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IIEPEMEHHOMN Buneoypoku B MHTEpPHET
Llerbie 52 4 nttgs://videouroki. Pet/
S — ,O0pazoBarenbHbIN nopTajL.

Marepuain 1 yauTenen
DOyHKIHUN 12 1 |https://infourok.ru/,
CricTonEr 19 1 [Txmacchttps://www.yaklass.ru/,

. POIII https://resh.edu.ru/
JTHHCHHBIX ["azeTra «MareMaTHuKa»
ypaBHEHIT c M3narensckoro noma «llepsoe
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https://sdamgia.ru/
[ToBTOpEeHUE ul 4 1 |O6pasoBarensHas miardopma
cHUCTeMaTH3aIUs Lectahttps://lecta.rosuchebnik.ru/
y4eOHOro MaremaTuka 1151 TOCTYNaoIKUX B
Marepuana BY3bI
https://may.alleng.org/d/math/math24
79.htm
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https://www.geogebra.org/
ConmanbHas ceTb paOOTHUKOB
O6pa30BaHI/I$[ «Harmra cetp)
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https://may.alleng.org/d/math/math24
79.htm
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https://www.geogebra.org/
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reOMETPUYECK https://learningapps.org/
ue purypsl u Buneoypoku B MHTEpPHET
HX CBOMCTBA https://videouroki.net/
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