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«MaTreMaruka»



|. Conep:xanne yueOHOro npeamera.

Conepxanue Kypca MaTeMaTHKH B 5—6 Kiaccax

HartypasnbHble 4HuC/Ia U HYJIb

HaTtypanbHblil psii YUCeJI ¥ ero CBOMCTBA

HarypanbHoe 4mMCI0, MHOXECTBO HATypaJlbHbIX YHCEI M €ro CBOMCTBA,
n300pakeHWe  HaTypajbHBIX YUCEI TOYKAMM Ha  YHCJIOBOM  MIPSIMOM.
Hcnonb3oBaHne CBONCTB HATYPAJIbHBIX YHUCEN MPU PEIIEHUN 3a]1a4.

3anuch M YTeHHEe HATYPAJIBHBIX YHCEJ

Paznuune mexny mudpoit u uuciaom. [lo3uninoHHasi 3amuch HATYPaJIbHOTO
9ucia, TOMECTHOE 3HaYeHUe HUQPHI, pa3psaabl U KIACChl, COOTHOIICHUE MEXIY
JIBYMsI COCEIHUMHU pa3psAAHBIMU €IUHUIIAMU, YTEHUE M 3alUCh HATypalbHBIX
YHUCEN.

Oxpyrienne HaTypaJbHbIX YHCEJI

HeobGxonumocTts okpyriaeHus. [IpaBuio okpyrieHuss HaTypadbHbIX YHUCET.

CpaBHeHMe HATYPAJILHBIX YK CeJ, CPaBHeHHE ¢ YucaoM ()

[lonsiTHE O CpaBHEHHWM YHCEIN, CPABHEHUE HATYpPaJbHBIX YHCEN JAPYr C
JIpPYyroM U C HyJeM, MaTeMaTH4eckas 3aluch CpaBHEHHUH, CIOCOOBI CpPaBHEHMUS
YuCenl.

JedcTBUS ¢ HATYPAJIbHBIMH YUCJIAMU

CrnoxeHue W BBIYUTAHHE, KOMIIOHEHTBHI CJIOKEHHS U BBIYMTAHUA, CBS3b
MEXIY HMMH, HAXOXJICHUE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTHU
[P U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHMUS.

YMHOXKEHNE U JIEJICHUE, KOMIIOHEHTHI YMHOXEHHUS U JEJIECHUS, CBA3b MEKIY
HUMU, YMHOXXEHHWE U CJIOKEHHUE B CTOJIOWMK, JEJICHUE YTOJKOM, IpOBEpKa
pe3yNbTaTa ¢ MOMOIIBIO MPUKUIAKK U OOPaTHOTO JICHCTBHSI.

[lepemecTUTENBHBIA U COYETATENBHBIA 3aKOHBI CIOKEHUS M YMHOXCHHS,
pacrpeeauTeNbHbI 3aKOH YMHOXEHHUSI OTHOCUTENIBHO CIOXKEHUS, 0O00CHOB8aHUE
aneopummo8 8bINOJIHEHUS ApUPMeMmudecKux Oeucmeull.

Crenens ¢ HATypaJbHbIM IIOKA3aTECJIEM



3anuck yncia B BUAE CYMMBI Pa3psIHBIX ClIaraeMbIX, TOPSIIOK BBITOJTHEHUS
JEUCTBUM B BBIPAKCHUAX, COACPKALIUX CTENEHb, BBIYMCICHUE 3HAYECHUMN
BBIpaXKEHU M, COZEPKAIINX CTCIICHb.

YucaoBble BHIpAKeHU

UucnoBoe BhIpaKEHHUE U €T0 3HAUCHUE, TTOPSIIOK BBITIOJHEHUS JEHCTBUIM.

JlesieHHE C OCTATKOM

JleneHne C OCTaTKOM Ha MHOXECTBE HATypaJbHBIX YHCEJ, CBOUCMEd
oenenus ¢ ocmamxom. lIpakTudeckue 3aa4uu Ha JICJICHUE C OCTaTKOM.

CroiicTBa M NPU3HAKY JAeJIUMOCTH

CBOMCTBO JEIMMOCTH CYMMBI (pa3HOCTH) Ha uucio. [IpusHaku nenumoctu
Ha 2, 3, 5, 9, 10. llpusuaxu oenumocmu wna 4, 6, 8, 11. Joxazamenbcmeo
npuzHakos Oenumocmu. PelleHHe NpakTUYECKUX 3a7a4 C [PUMEHCHHEM
MPU3HAKOB JECITMMOCTH.

PazyoxkeHue 4yncjia Ha MPOCTbIe MHOKHUTEIN

[IpocThie B cOCTaBHBIC YHCIIA, peuteno Ipamocgena.

PaznoxkeHne HaTypaJIbHOTO YMCJIa HA MHOXHUTEIH, Pa3JIOKECHUE Ha MPOCTHIC
MHOXUTENH. Konuuecmeo Oenumeneu yucia, aneopumm paslodceHus Yucia Ha
npocmuvle MHONCUMEU, OCHOBHASL Mmeopema apughmemuxu.

Jennresid 1 KpaTHbIE

JlenuTens M e€ro CBOWCTBA, OOMIMKA JENWTENh JBYX M 0Ooyiee 4YHCed,
HauOONBIIMK  OOIIMIA  JENHUTENb, B3aMMHO TIPOCTBHIC YHCIIA, HaXOXKJICHHUE
HanOobIIero oomero Aenutens. KpatHoe u ero cBoiicTBa, 001Iee KpaTHOE ABYX U
OoJiee ynces, HaMMEHbIIee o0IIee KPaTHOE, CIIOCOOBI HAXOXKACHUS HAaMMEHBIIIETO
00111ero KpaTHOTO.

Apodu

OO0bIKHOBEHHBIE IPOOH

Houst, yacTh, ApoOHOE uHUCHIO, JpoOb. J[poOHOE UHCIO Kak pe3ylbTaT
nenenus. [IpaBunbHble U HEMPAaBUIBHBIE NPOOH, CMeElIaHHasi ApOoOb (CMeIIaHHOe

YHUCJTIO).



3anuch HATypaJlbHOTO 4YHCJIa B BUJE APOOM C 3aJaHHBIM 3HAMEHATEJIeM,
npeoOpa3oBaHre CMENIAaHHOM APOOU B HETIPABWIBHYIO APOOb U HA0OOPOT.

[IpuBenenue apobeii k o6memMy 3HameHaTent0. CpaBHEHHE OOBIKHOBEHHBIX
TpOOeH.

CrnoxeHue U BbIYMTaHUWE OOBIKHOBEHHBIX ApOoOei. YMHOXKEHUE U JCICHUE
OOBIKHOBEHHBIX JIPOOEH.

ApudmMeTndeckue I1eMCTBUS CO CMEIIaHHBIMU APOOSMH.

ApudmeTndeckue 1eUCTBUS C IPOOHBIMU YHCIIAMH.

Cnocobvl payuonanuzayuu 8blYUCIeHUU U UX NPUMEHeHUe NPU GblNOJIHEHUU
oetlicmauil.

JecsaiTHYHBIE IpPO0OH

Ienas u apoOHas yactu AecaTudHor ApoOu. [IpeobpasoBaHue nECATUUHBIX
npoOeii B 0OBbIKHOBeHHBbIE. CpaBHEHHE JECATHYHBIX apobeit. CroxeHHe u
BBIUUTAHUE NECATUYHBIX apoOei. OKpyrieHrne NecATUYHBIX ApoOeil. YMHOKeHue
U JICJICHHE JECITUYHBIX ApoOei. [Ipeobpazosarnue 00bIKHOBEHHBIX Opobell 6
Ooecsaimuunvle Opoou. Koneunvie u beckoneunvle oecsimuunvle OpooU.

OTHoOLIEHHE ABYX YHCeJI

Macmtab Ha tutane u  kapre. llpomopumu. CBoiicTBa TPOMOPIHIA,
MIPUMEHEHUE TPONOPUMHI ¥ OTHOLIEHUH MPHU PELICHUH 3a]1a4.

Cpennee apumeTHdecKoe YuceJ

Cpennee apudmMeTrnueckoe JAByX umcen. M3o0pakeHue cpemaHero
apu(pMETUIECKOTO JIBYX YHMCENl Ha YMCIOBOM mMpsMoi. PerieHuwe mpakTHYeCKUX
3a/lady ¢ MPUMEHEHHEM cpenaHero apudmerndeckoro. Cpeodnee apughmemuueckoe
HEeCKOIbKUX YUcell.

ITpoueHTHI

[lonsiTue mnporeHTa. BbryncieHue NDPOLIEHTOB OT YKCIA W 4YHUCHIA [0
M3BECTHOMY TMPOLEHTY, BBIPAXKEHHE OTHOIICHWS B TMpoleHTax. Pemienue
HECIIOKHBIX MPAKTHUUYECKUX 33/1a4 C MPOICHTaAMHU.

JAnarpamMmmbl



Cronbuatble M KpyroBble nuarpaMmbl. M3Brneuenune wuHpopManuu u3
nuarpamm. M3zoopasicenue ouazpamm no 4uciosbimM OAHHbIM.

PanuoHaabHbIE YHCIA

IMosio)kuTEIbHBIE U OTPULIATEIBHbIEC YHCJIA

N300paxkeHne yucen Ha 4YUCIOBOM (KOOpauHATHOM) mpsimoil. CpaBHeHUE
yucesl. Moaynp 4ncia, rTeOMEeTpUUYeCKas MHTepIpeTauus Moayis uncia. JlencTBus
C MOJIO)KUTEIbHBIMU U OTPULIATEIILHBIMU YHCIaMUA. MHOXKECTBO LIEJIBIX YUCEI.

IlonsiTie o0 panuoHaJdbHOM uMciae. [lepsuunoe npeocmasieHue o
MHOCECEe PAYUOHAIbHBIX Yucel. JIeNCTBUS ¢ pallHOHAJIBHBIMU YUCIaAMHU.

Pemienue TeKCTOBBIX 3a/1a4

Enuaunbl uM3MepeHMWid: JJIMHBI, IUIONIAAW, OOBEMa, MacChl, BPEMEHHU,
CKOpOCTU. 3aBUCUMOCTH MEXIY €JAUHUIIAMU HM3MEPEHUS] KaxJO0H BEIUYHUHBI.
3aBUCUMOCTH  MEXJAY  BEJIMYMHAMH:  CKOPOCTb,  BpEMs,  pPACCTOSHUE;
IPOU3BOJIUTEIBLHOCTD, BpeMs, paboTa; 11eHa, KOJTUYECTBO, CTOMMOCTb.

3amayu Ha Bce apu(pMeTHYECKHE 1eHCTBUA

Pemenne TekcToBBIX 3a7au apudMeTrndeckum crocodom. Mcmnonb3oBaHue
Ta0JINII, CXeM, YEePTEKEU, IPYTUX CPEACTB MPE/CTABICHUS JaHHBIX TIPU PEIICHUH
3a/1a4u.

3anaun Ha ABMKEeHHUE, pad0Ty H MOKYNIKH

Pemiennie HECHOXHBIX 3aad Ha JBW)XXEHHUE B IPOTUBOIOIOXKHBIX
HAaNpAaBJICHUIX, B OJJTHOM HANPABICHUU, ABMKCHHUE 10 PEKE IO TEUEHUIO U MPOTHUB
TeueHus. Pemenue 3amad Ha coBMecTHYIO pabory. [lpumenenue npobeii mpwu
pELICHUH 3a7a4.

3agaum HA YaCTH, 10JIH, POUEHTHI

Pemienne 3amady Ha HaAXOXKJIEHUME YacTH 4YHMCIAa W YUCIA IO €ro 4YacTH.
Pemenne 3amad Ha mpoueHTsl U Aosu. [IpuMeHeHue nponopuuii Mpu pelieHuH
3a7a4.

Jloruyeckue 3agauu

Pemienne HECIOXHBIX JIOTMUECKUX 3afad. Peuienue n102uueckux 3aoad c

nomowwto 2paghos, maodauy.



OcHOBHBIE MeTOAbI pelleHHs] TEKCTOBBIX 3aaay: apuMETHUECKUA,
nepedop BapHAHTOB.

Harnsanas reomerpus

durypsl B okpyxatomeM mupe. Harmsaaele npeacTaBieHus o purypax Ha
TJIOCKOCTH: TIpsIMasi, OTPE30K, JIyd, YTroJj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTH,
Kpyr. YeThIpeXyroiabHUK, NPSIMOYIOJILHHUK, KBajpaT. TpeyroybHUK, 6UObl
mpeyeonvuukos. Ilpasunvuvle  muozoyeonvhHuky. W300pakeHHe  OCHOBHBIX
reoMeTpuueckux Guryp. Bzaumuoe pacnonodcenue 08yX NpAMbLX, O08YX
OKpYJICHOCmEU, NpAMOU U OKpyxcHocmu. JIiinHa oTpe3ka, JoMaHoW. EauHuUIbI
u3MepeHus JuHBL. llocTpoeHHWe oOTpe3ka 3aJaHHOW JIMHBIL. BuUIsl yriios.
I'panycHass wmepa yrima. V3mMepeHWe W TIOCTPOCHHUE VYIJOB C  IOMOIIBIO
TPAHCIIOPTHUPA.

[lepumeTp MHOTOyrONBHUKA. [loHSATHE TUIOMIAAM (UTYDHI; CIHHHIIBI
u3MepeHus: Iwiomanu. Ilnomans mpsMoyrojbHUKA, KBajaparta. [IpuOmmkeHHOE
u3MepeHue Tiomanu Guryp Ha kierdatoit Oymare. Pasnosenuxue gueypoi.

Harnsguaeie nmpencraBieHuss O  MPOCTPAHCTBEHHBIX — urypax: Kyo,
napajuieNieniuren;, npu3Ma, Iupamuaa, map, cdepa, KOHYC, IHIUHIP.
N3o0paxenune mpocTpaHCTBEHHBIX (Guryp. llpumepst ceuenuni. MHuoeoepanHuxu.
IIpasunvhvie mrocoepannuxu. TIpuMepsl pa3BepTOK MHOTOTPAHHUKOB, IIIHHAPA U
KOHYcCa.

[TonsstTme  obbema; emuHMIBI  oObema. OOBEeM  IPAMOYTOIBLHOTO
napajienenunena, Kyoa.

[lonsitue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3e€pKAIbHAA
cumMmeTpun. M3o0pakeHne CUMMETPUYHBIX QUTYD.

Pemienne npaktTuyeckux 3agady ¢ NPUMEHEHHEM MPOCTEUIIMX CBOMCTB
¢buryp.

HcTopust MaTeMaTHKH

llossnenue yugp, o6yxe, uepoeaugos 6 npouyecce cuema u pacnpeoeneHus
npooykmos ua Jlpesnem bBnuoicnem Bocmoke. Ceaze ¢ Heonumuueckoi

pesonoyuell.



Pooicoenue  wecmuodecsimepuunoti  cucmemvl  cuucnenus. llosenenue
0eCAMUYHOU 3aNUCU YUCE.

Poowcoenue u pazeumue apugpmemuxu namypanonwvix yucen. HOK, HO/],
npocmeie yucaa. Pewwemo Opamocghena.

Ilosienenue HYJIA U ompuyanejlbHblx YUuceil 6 mamemamuxke c)peeﬂocmu. Ponw

-1)(-1)=+1
Jluogpanma. Hoquy( )( ) ?

Hpo6u B Bapwione, Erunte, Pume. OTKpbITHE IECATHYHBIX ApOOEH.
Crapunnble cucteMbl Mep. JlecsaTuunbie apoOM U MeTpUuecKas CHUCTEMa Mep.

JI. Margnukuii.

Conep:xxanue Kypca MaTeMaTuKHU (MOAYJb « AJjredpa») B 7-9 Kkiaccax

AsireOpanyeckue BbIpasKeHUS

Beipaxxenne ¢ TNEepeMEHHBIMU. 3HAYEHUE BBIPAKEHUS C TMEPEMEHHBIMU.
Jlomyctumbie 3HAUEHUSA MIEPEMECHHBIX. ToxnectBo. ToxxnecTBeHHEIE
npeoOpa3oBaHus aNreOpanvecKuX BhIpakeHUH. Jloka3aTeabCTBO TOXKIECTB.

CrteneHb ¢ HATypaJIbHBIMU MOKa3aTelaMu U €€ cBoiicTBa. OqHowieHbl. OqHOWICH
crangaptHoro  Buaa. CreneHb ojaHOwieHa. MHoroujneHsl. MHoOrouieH
ctangapTHoro Buaa. CreneHb MHOrowieHa. CiokeHue, BBIUUTAHUE U YMHOXKEHHE
MHOrOWwIeHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXEHHUS: KBaJIpaT CyMMbI U KBaJpar
Pa3HOCTH JIBYX BBIpaKeHUU. Pa3iioxxeHne MHOrouieHa Ha MHOXUTENN. BeiHecenue
o0IIero MHOXHUTEINA 32 CKOOKH. MeToj rpynnupoBku. PasHOCTh KBampaToB ABYX
BbIpakeHnit. CymMMa U pa3HOCTh KyOOB ABYX BhIpakeHUW. KBagpaTHbIi TpEXUIEH.
Kopenb kBagpatHoro tpéxunena. CBoiicTBa KBaJipaTHOTo TpéxuieHa. Pa3noxenue
KBaJIPaTHOrO TPEXWICHA HA MHOKUTEIIU.

Panmonansabie  Bbipakenus. llemsie  BbIpakeHus. J[poOHbIE  BBIpaXKeHUS.
ParmonanbHass apoOb. OCHOBHOE CBOMCTBO palMoOHaNbHOM ApoOu. CroxeHue,
BBIYMTAHWE, YMHOXXEHUE U JeJCHUE palMOHAIBHBIX Jpobeil. Bo3eenenue
pauMoHaIbHOM  ApoOM B crTeneHb.  TOXIECTBEHHblE  MpeoOpa3oBaHUs
palMOHANBHBIX BbIpakeHU. CTENEHb C LEJIBIMU NTOKA3aTeNIIMU U €€ CBOMCTBA.



KBanpatueie kopHU. ApupMeTHYECKHd KBaJpaTHbIA KOPEHb M €ro CBOWCTBA.
ToxaecTBeHHbIE MPEe0OPa30BaHUS BbIPAKEHUN, COIEPKAIIMX KBAIPATHBIE KOPHHU.

YpaBHeHus

VYpaBHenue ¢ oaHoil mnepemeHHOM. KopeHp ypaBHeHusa. PaBHOCMIIBHBIE
ypaBHeHUsA. CBOWCTBa YpaBHEHUM C OJIHOM TEPEMEHHOW. YpaBHEHUE Kak
MaTeMaTH4eCKasi MOJEIb PEaIbHOU CUTYaLUH.

Jluneininoit ypaBHeHue. KBaapatHoe ypaBHeHune. QPopmyna KOpHEN
KBaJpaTHOro ypaBHeHus. Teopuss Buera. PaunonanbHble ypaBHeHuUs. Penienue
palMOHANBHBIX YPAaBHEHUM, CBOASALIMXCSA K JIMHEWHBIM WM K KBaJpPaTHBIM
ypaBHEHUAM. PelieHne TEKCTOBBIX 3a7a4 C MOMONIBIO PAllMOHAJIBHBIX YPaBHEHUI.

VYpaBHeHue ¢ JByMs TMepeMeHHbIMU. ['paduk ypaBHEHHUS C JABYMs
nepeMeHHbIMU. JIMHEWHOe ypaBHEHHE C JBYMsSl MEPEMEHHBIMU M €ro rpaduk.

Cucrembl ypaBHeHUN C JByMsl T[epeMeHHBIMH. ['paduueckuii meTon
peuIeHnsT CUCTEMbl YpPAaBHEHUM C JBYMsS TIEpEMEHHbIMU. PemieHue cucrem
YpPaBHEHU METOAOM IMOJCTAHOBKM M CiOeHMs. CucrteMa ABYyX YpaBHEHUU C
IBYMSI IEPEMEHHBIMHU KaK MOJENb PEAIBHON CUTYaIIHNH.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHUE U YMHOKEHHE YHCIIOBBIX
HepaBeHCTB. OlleHMBaHWE 3HA4YeHUs BbIpakeHUs. HepaBeHCTBO ¢ oaHOM
nepeMeHHOM. PaBHOCUITBHBIE HEpABEHCTBA. YMCIIOBBIE TPOMEXKYTKHU. JINHENHbBIE U
KBaJIpaTHbIE HEPABEHCTBA C OJHOW nepeMeHHON. CHCTeMbl HEPABEHCTB C OJHOM
IIEPEMEHHOM.

YucaoBbie MHOKECTBA

MHuoxectBO W ero najieMeHThl. CrocoObl 3aJaHUs MHOXKECTB. PaBHBIE
MHOkecTBa. Ilycroe mHoxkecTBO. [lonmMHOXkecTBO. Onepaliuu HaJl MHOXKECTBAMHU.
NnarocTpaniusi COOTHOIIEHUM MEXIY MHOXKECTBAMU C IOMOIIBIO JUarpaMm

DOiinepa. MHO)ecTBa HaTypaldbHBIX, EJbIX, pAllMOHANIBHBIX yuces. PanmonansHoe
(4

YUCJIO Kak JIpoOb BHUJA :, rae MEZ,NEN, u kak GeckoHeuHas MepUOANYECKAS
necatuuHas apoOb. [IpencraBneHune 00 WppamMOHAIBHOM 4YHCIe. MHOXECTBO
JNEeUCTBUTENbHBIX uKcel. lIpencraBieHne AEWCTBUTEIBHOTO 4YHCIA B BHJE
OECKOHEUHOUN HETEepUOIUIYECKON IecITUUHOM Apoou. CpaBHEHUE NEUCTBUTEIBHBIX
gucen. Cesa3p Mexay MHOKecTBamu N, Z, Q, R.

DyHKIUA



YucaoBble QyHKIHH

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXAYy BenuuuHamu. [lonsThe QpyHKUUU.
OyHKIMS KAk MaTeMaThyeckas MoJelb peanbHoro mpouecca. O6nactb
omnpefeneHuss W ob6nacte 3HadeHUs (yHkuu. CrnocoObl 3agaHus (QYHKLIMH.
I'paduk bynkuuu. [loctpoenue rpagukoB GyHKIUN ¢ TOMOIIBIO PEe0OPa30BaHUI
¢uryp. Hynmu ¢pynkuuu. [lpomexyTku 3HakonoctosHcTBa GyHKIuu. [IpoMexxyTku
BO3pacTaHus U yObIBaHUS (DYHKIIMH.

JluneitHass ¢QyHkuusa, oOpaTHash MPONOPLHOHAIBLHOCTh, KBaJpaTuyHas (DyHKIMS,

r

| o
¢ynakmmst ¥ — VX ux cBoiicTBa U rpaduKy.
YucJi0BbIe MOCJIeA0BATEIbHOCTH

[lonsiTue wucinoBol mocienoBaTeabHOCTH. KoHeuHble W OecKOHEYHbIe
MOCIIEIOBATEIbHOCTU.  ApudMeTHyYecKkas U  TeOMETpUYEcKas IPOTrPECCHUH.
CBolicTBa 4JIeHOB apu(PMETHUECKOW M reoMeTpudecKoi mnporpeccuit. Gopmyibl
oOmiero wieHa apuMEeTHUYEeCKOW U TeOMETpUYecKoil mporpeccuil. DopMyIbl
CYMMBI N MEPBBIX WIEHOB apu(METHUYECKOH M TeOMETPUYECKOW IpOrpeccuil.

CymMma OECKOHEUHOH MPOTPEeCcCHud, Yy KOTOPOM |q |<1. [IpencraBnenue
OECKOHEUHOH MEePUONIECKON JEeCATUUYHON TpoOU B BUE OOBIKHOBEHHOH APOOH.

J1eMEeHTbI npmmaxmoifl MaTEeMaTHKH

Marematuueckoe MoaenupoBanue. IIpouneHtHsie pacuétel. Dopmyna
CIOXHBIX  TpOUEHTOB. [lpubnmkéHHble  BhIUMCICHUS.  AOCONIOTHAas |
OTHOCHUTENbHas morpenrHoctd. OCHOBHBIE MpaBWia KOMOMHATOpUKU. YacToTa H
BEPOATHOCTh cllydaifHOro coObITHs. Kiaccuueckoe ompeneneHue BEPOSTHOCTH.
Havanbubie cBenmenuss o cratucTuke. lIpencraBieHue NaHHBIX B BUIEC TaOIUII,
KPYTOBBIX M CTOJIOYATHIX quarpamm, rpadukoB. CTaTUCTUYECKUE XapAKTEPUCTUKH
COBOKYITHOCTH JaHHBIX: CPEIHEE 3HAUCHHE, MOJIa, pa3MaX, MeMaHa BEIOOPKHU.

Auredpa B HCTOPHUYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBIIEHHMM WU IMPOTHUBOIOCTABICHUU
Myxammena anb-Xopesmu. Hctopuss popMupoBaHUsST MAaTEMATHYECKOIO S3bIKA.
Kak 3apoaunace unes xkoopauHar. OTKpeITHE UppauMOHAIBHOCTU. M3 ucTopuun
BO3HUKHOBEHUs (POpMYJ AJisl pellieHus: ypaBHeHU 3-it u 4-ii creneneit. Ucropus
pa3Butua noHsaTus QyHKkuuu. Kak 3apoawnace Teopusi BeposiTHocTed. Uwucna
®ubonavun. 3angana JI. [Inzanckoro (PuboHauyyn) 0 KpOITUKaX.



JI.®. Marnuukuid. [1JI. Yeosmes. H.W. Jlo6aueBckuii. B.f. BynsikoBckumii. A.H.
Konmoropos. ®@. Buer. I1.®depma. P. [Iexapt. H. Tapranes. 1. Kapgano. H.
Ao6enb. b. Ilackane. JI. [Tuzanckuii. K. I'aycc.

Coaep:xxanune kypca mateMaTuku ( moayJib «I'eomeTpusi») B 7-9 kiaccax

IIpocreiimue reoMerpuyeckue GpUrypsl

Touka, mnpsamas. Otpe3ok, Jy4d. Yrou. Bunasl yrnoB. CmexHble H
BEpTUKaJIbHBIE YIIIbl. buccekTpuca yria.

[lepecekaromuecss U napajuielbHble NnpsMble. [lepneHanKyaspHble TpsIMBIE.
[Ipu3Haku mnapawienbHOCTH TOpsMbIX. CBOMCTBa NapajUIENbHBIX MPSMBIX.
[lepneHauKyJIAp U HAKIOHHAS.

MHOroyroJibHMKH
TpeyronasHuk. Beicota, mMennana, OucceKTpuca, CpeIHss JHHHUS TPEYrojbHUKA.
PaBHOOeApeHHbIE M PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA U MPHU3HAKU
paBHOOEIpEHHOTO  TpeyrojbHuka. [Ipu3Haku  paBeHCTBA  TPEYroJIbHUKOB.
HepaBeHncTtBo TpeyronpHuka. COOTHOLIEHHMS MEXAYy CTOPOHAMM M YIVIAMH
TPEYrOJIbHUKA.

CymmMma yriioB TpeyroibHuka. BHemrHue yriel TpeyroipHuka. Teopema ®Darneca.
[lonobue TpeyronpHukoB. Ilpu3Haku moOMOOMS TpeyrojapHUKOB. Teopema
[Tudaropa. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOrO YIJia MPSIMOYTOJIHHOTO
TpeyrojibHuka W yrioB ot 0 nmo 180°;mpuBeneHue Kk octpoMy yriy. PeuieHue
OPSIMOYTOJBHBIX TPEYroNbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO.
@dopMmyIibl, CBA3BIBAIONINE CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OJTHOTO U TOTO K€
yria. PerieHwe TpeyroipHUKOB: TeOpeMa KOCHHYCOB W TEOpEeMa CHHYCOB.
3ameyaTenbHble TOUKU TPEYTOJIbHUKA.

YeThIpEXYTrOabHHUK. [lapamnenorpamMmM,  €ro  CBOWCTBA W NPU3HAKMU.
[IpsitMmOyTroNBbHUK, KBagpaT, poMO, MX CBOWCTBA M MPU3HAKU. Tpamenus, cpeaHss
JIMHHS TpaIeluu.

MHoroyroyiibHUK. Beinykibie MHOroyroibHUKH. CyMMa yIJIOB BBIITYKJIOTO
MHOTrOyToJIbHUKA. [[paBUiIbHBIE MHOTOYTOJIBHUKHU.

OxpyxHOCTH U Kpyr. ['eoMeTpruyeckue mocTpoeHUst

OxpyxHocTh U Kpyr. Jlyra, xopaa. Cektop, cerMeHT. lleHTpanbHBIN yroI,
BIMCAHHBIN YroJl, BEJIMYMHA BIMCAHHOTO yIia. B3auMHOE pacnosoeHue npsMon
U OKPYXHOCTH, ABYX OKpYy>kHOcTed. KacaTenbHas M cexymas K OKpY>KHOCTH, UX
CBOMCTBA. BrnicaHHbIe M ONMMCAaHHBIE MHOTOYTOJBHUKU. OKPYKHOCTb, BIMCAHHAS
B TPEYIOJIbHUK, U OKPYHOCTb, ONHCAHHAs OKOJO TPEYroJabHHUKA. BricaHHble U
ONMCAaHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHUKA.



['eomeTrpuueckue mnpeodpazoBanus. [lonstue o paBeHctBe Quryp. Ilonstue o
JBU>KEHHUH: OCEBasl U LIEHTPaJibHAsl CHMMETPUH, TTapajuieNIbHbINA MEPEHOC, MOBOPOT.
[Tonsitue o mogobun Guryp ¥ rOMOTETHH.

ITocTpoeHus ¢ MOMOIIBIO HUPKYJIS U JIMHENKH. OCHOBHBIE 32
Ja4d Ha IIOCTPOEHHUE: ICIICHUE OTPE3Ka MI0I0IaM; IOCTPOCHUE yIiia, PABHOTO

JAHHOMY; TOCTPOEHUE TPEYrojJbHUKA IO TPEM CTOPOHAM; IOCTPOEHUE
NEePHEeHANKYJIsIpa K NPSIMON; TOCTPOECHUE OUCCEKTPUCHI YIUIa; ACJIEHUE OTpe3Ka Ha
n paBHBIX YacTeil. Pemenue 3aa4 Ha BHIYMCIICHHE, JI0KA3aTENIbCTBO U MOCTPOCHHE
C UCIOJIb30BAHUEM CBOMCTB U3YUYEHHBIX (PUTYD.

I/IsMepeHne r¢eOMETPUYIECCKUX BEJINIHH.

Jlnuna otpe3ka. PaccrosHue oOT TOYKM [0 mpsAMOW. PaccrosHue wmexnay
napajuieJIbHBIMU MPSMBIMH.

IlepuMeTp MHOTOYTOJIBHUKA.
JInrHa OKPY>KHOCTHU, YUCJIO I1; JIMHA 1YTH OKPY>KHOCTH.

['panycHast mMepa yriia, COOTBETCTBUE MEXIY BEIUUYMHOW IIEHTPAJIBHOTO yIJla U
JUTMHOW JYTH OKPYKHOCTH.

[lonsiTe TUIOmMIAAM TUIOCKUX  (uTyp. PaBnoBenukue urypsl. Iliomans
npsiMoyrosibHuka. Ilnomaam mapaienorpaMma, TpPEYrojibHUKA W TPameluH.
[Imomanaes MHOTO-

yronpHuka. Ilnomans kpyra u momanb cekropa. COOTHOIIEHUE MEXIY
TUTOIIAISIMU TIOJTOOHBIX

buryp.
Pemenue 3amay Ha BBIYMCICHHE W JI0KA3aTEIbCTBO C HCIOJIb30BAHUEM
M3YYEHHBIX (HOPMYII.

I[EKapTOBbI KOOPJAMHATHI HA INIOCKOCTH

dopmyna pacCTOSHUS MEXKAY JABYMs TOYKaMU .YPAaBHEHUE IIPSMOM.
Koopaunatel  cepenunHbl  OTpe3ka.  YpPaBHEHHE  OKPYKHOCTH.  YTJIOBOU
KOd(hPUIMEHT MPSMOH.

BekTopsbl.

[lonsitue BekTopa. JliuHa (Momyib) BekTopa. PaBeHCTBO BEKTOPOB.
Kommnueapnbie Bektopbl. KoopauHaTel BEKTOpa. Y MHOKEHUE BEKTOpPA HA YHCIIO,
CyMMa BEKTOPOB, DPa3JIOKECHUE BEKTOpPA IO JABYM HEKOJUIMHEAPHBIM BEKTOPaM.
CxkangapHoe npon3BeieHre BEKTOpOB. KoCUHYC yriia Mexy ABYMsI BEKTOPaMH.

I'eomeTpuyeckue npeodpazoBaHus.



Hounsatust o npeodpazoBanuu ¢uryp. JBrxenue Gurypsl. Buasl 1BUKEHUS.
PaBublie ¢urypsl. 'omorerus. [logobue duryp.

JIEMEHTHI JIOTUKH.

Onpenenenne. Axkcuombl W TeopeMbl. JlokasaTenbCTBO. JlOKa3aTeNnbCTBO OT
npotuBHoro. Teopema, obpatHas nanHoul. IIpumep u xontprpumep. Ilonstue o
PaBHOCWIBHOCTH, CJEJAOBAHUM, YMOTPEOJIEHUE JIOTMYECKUX CBSI30K ecau ...,
Mo..,mo20a U MmoabKo moaod.

I'eoMeTpus B HCTOPUYECKOM Pa3BUTHH.

N3 wucropum reomerpun,«Hauana» EBknuna. HUctopuss marToro moctynnara
EBxnmuna. Tpuronomerpusi — Hayka 00 U3MepeHUM TPeyrojbHUKOB. [locTpoeHue
IIPaBUJIBHBIX MHOTOYTOJIbHUKOB.

Jlo6auesckuii. Ditnep JI. danec. [Mudarop



Il Iliannpyemble pe3yabTaTbl OCBOCHHUS Y4eOHOI0 MpeaMeTa, Kypca

JIn4HOCTHBIE pPe3yJIbTAThI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
OCHOBHOI'0 0011er0 00pa3oBaHus .

1) BocuTaHue poCcCUNUCKON rPakJaHCKON MACHTUYHOCTHU: TATPUOTU3MA,
yBaxkeHHs K OTeuecTBy, MPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO HApOJa
Poccun; oco3HaHue cBOEH 3THUYECKON IIPUHAICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA,
KyJIbTYpPBI CBOEI'0 HAPOJa, CBOEr0 Kpas, OCHOB KYJIbTYPHOI'O Hacleaus HApOJOB
Poccun n yenoBeuecTBa; yCBOEHUE T'YMaHUCTUYECKUX, IEMOKPATUYECKUX U
TPaJAUIIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAJIBHOT'O POCCUIMCKOTO OOLIECTRA;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH U Aoira nepes PoauHoi;

2) opmupoBaHHe OTBETCTBEHHOT'O OTHOIICHUSI K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYAIOUIUXCS K CAMOPA3BUTHIO M CAMOOOPa30BAHHIO HA OCHOBE
MOTHBAIUU K 00YUYEHUIO U MO3HAHWIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO
JanbHeHIed HHIUBUYyaIbHON TPaeKTOpUM 00pa3oBaHus Ha Oa3e OPUEHTUPOBKU B
mupe npodeccuid U npodeccuoHaTbHBIX TPEANOYTEHUN C YYETOM YCTOMUNBBIX
IIO3HABATEJIbHBIX UHTEPECOB, a TAaKXKe Ha OCHOBE ()OPMUPOBAHUS YBAXKUTEIBHOTO
OTHOILLIEHHUS K TPYY, PA3BUTHUSA OIBITA YY4aCTHsI B COLUATIBHO 3HAYUMOM TPY/E;

3) bopmupoBaHUEe IETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTHUKH,
YUUTBHIBAIOIIETO COIMATBHOE, KYJIBTYPHOE, SI3BIKOBOE, TYXOBHOE MHOT000pa3ue
COBPEMEHHOT'O MUPA;

4) popmupoBaHre OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKEIATEIIBHOTO
OTHOLLIEHHUS K JPYTrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIIBTYPE,
A3bIKY, BEpE, TPAKIAHCKON NO3ULIUH, K UCTOPHUH, KYJIbTYpE, PETUTHH, TPAULIHIM,
s3bIKaM, LIEHHOCTSIM HapoAoB Poccuu 1 Hapo10B MUpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMH JIFOJIBMH U JOCTUTATh B HEM
B3aHMMOIIOHUMAaHUS,

5) ocBOEHHE COIUATBHBIX HOPM, IIPABUII MIOBEICHHUS, pOJiel U (HOPM COLUATTEHOM
KU3HU B TPYIINax U cOOOIIEeCTBaX, BKIFOUAsi B3POCIbIE U COLIMAIIbHbBIC
COO0IIEeCTBa; YyUacCTHE B IIIKOJIBHOM CaMOYTIPABIEHUU U OOIIECTBEHHOM )KU3HU B
Ipejesiax BO3PaCTHBIX KOMIETCHIMN C YYETOM PETHOHAIBHBIX, S THOKYJIBTYPHBIX,
COIMAJIBHBIX U YKOHOMUYECKUX 0COOCHHOCTEI;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHUSI U KOMIIETEHTHOCTH B PEHICHUU MOPATIbHBIX
po0JieM Ha OCHOBE JIMUHOCTHOI'O BbIOOpa, OPMUPOBAHUE HPABCTBEHHBIX UYBCTB
Y HPAaBCTBEHHOT'O MOBEICHUS, 0OCO3HAHHOT'O U OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHBIM MOCTYIIKAM;



7) popMupoBaHre KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIEHUH U
COTPYIHHUYECTBE CO CBEPCTHUKAMU, JE€THbMU CTapILIEro U MIIaJILIEr0 BO3pacTa,
B3pPOCJIBIMU B IpoIiecce 00pa30BaTENbHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIIEIOBATEIIBCKOM, TBOPUECKOM U IPYTUX BUAOB JEATEIbHOCTH;

8) dhopmupoBaHUe ICHHOCTH 37J0POBOr0 M 6€30IaCHOr0 00pa3a KU3HU; YCBOCHUE
MIPaBWJI HHIUBUIYATIHHOTO M KOJJIEKTUBHOTO O0€30ITaCHOTO ITOBEICHUS B
Ype3BBIYAWHBIX CHUTYAIUSAX, YIPOKAIOMINX KH3HU U 3JOPOBBIO JIFOJICH, TTPaBUII
MTOBECHUS Ha TPAHCIIOPTE U HA JJOPOTaX;

9) hbopmupoBaHHEe OCHOB 3KOJIOTMUYECKON KYJIbTYpPbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBILIJIEHUS, PA3BUTUE ONbITA
HKOJIOTMYECKH OPUEHTHUPOBAHHON pedhIeKCUBHO-OLEHOYHON U TPAKTUYECKON
NEATENIbHOCTU B )KM3HEHHBIX CUTYaLUAX;

10) oco3naHue 3HAYCHUS CEMbH B KU3HU YEJIOBEKA M OOIIECTBA, MPUHSITHE
IIEHHOCTH CEMEWHOM KM3HU, YBAKUTEIIBHOE U 3a00TJIMBOE OTHOIIECHUE K YJIeHAM
CBOEH CEMBbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHUE XY10KECTBEHHOTO
Hacyenus HaponoB Poccuu u Mmupa, TBOpUECKOU IEATETbHOCTH 3CTETUYECKOTO
XapakTepa.

MeTtanpeaMeTHbIe pe3yJbTaThl 0CBOCHHUS OCHOBHOM
oOpa3oBarTe/IbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus :

1) yMeHHe caMOCTOSTEIILHO OMPEIEISITh e CBOEro 00yUeHUsI, CTABUTh U
dbopmynupoBaTh 1151 ceOs HOBBIC 3a7a4M B yueOe U MO3HaBaTEILHON
JeSITETbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOCH MO3HABATEIIHLHON
NeSITEHHOCTH;

2) yMeHHUE CaMOCTOATEIHHO TIAHUPOBATh MYTU JOCTIKEHUS 1IeJIeH, B TOM YUCJIe
aNbTepHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3 PEeKTUBHBIE CTIOCOOBI
penieHus y4eOHbBIX U MO3HABATEIBHBIX 33]1a4;

3) yMeHHE COOTHOCUTbH CBOM JIEUCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEH JIESITEIBHOCTH B MPOLIECCE JOCTUKEHHUS
pe3ynbTaTa, ONpenesaTh CIOCOOBI IEUCTBUM B paMKaX MPEIIOKCHHBIX YCIIOBUN U
TpeOOBaHU, KOPPEKTUPOBATH CBOM JIEHCTBUSI B COOTBETCTBUU C U3MEHSIOMIEHCS
CUTYyalHE;

4) yMeHU€e OLICHUBATh MPAaBUILHOCTD BHITTOJIHEHUS YUeOHOM 3a1aun, COOCTBEHHbBIE
BO3MOXHOCTH €€ PEUICHUS;



5) B1aseHrie OCHOBaMHU CaMOKOHTPOJIS, CAMOOLEHKH, IPUHATHS PELIEHUH U
OCYIIECTBJICHHS] OCO3HAHHOT'O BBIOOpA B YUEOHON 1 NMO3HABATEIBHOM
NEATEIIbHOCTH;

6) yMeHuUe OornpeesaTh MOHATUS, CO37aBaTh 0000IIEHUS, yCTAHABIUBATh
aHaJIOTUH, KIacCU(UITUPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U
KpUTEPUH JIJIs Ki1acCU(UKAIIMU, YCTaHABIUBATh MPUUMHHO-CJICACTBEHHBIC CBS3H,
CTPOUTH JIOTUYECKOE PACCYKICHHUE, yMO3aKII0UeHUE (MHIYKTUBHOE, 1€TYKTUBHOE
Y TI0 aHAJIOTUM) U JIeTIaTh BBIBO/IbI;

7) YMCHUC CO31aBaTh, IPUMCHATDH U Hp€O6pa30BBIBaTB 3HaKM U CUMBOJIbBI, MOJCIIN
N CXCMbI IJIA PCIICHUA y‘l€6HBIX H ITO3HaBAaTCIIbHBIX 3a1a4,

8) CMBICIIOBOE UTECHUE;

9) ymeHue opraHu30BbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO
JESITENBHOCTD C YUYUTEIEM U CBEPCTHUKAMU; pab0TaTh HHANBUYAIbHO U B
rpynmne: HaxoauTh o0llee pelIieHne U pa3pemarb KOH(IUKTH HA OCHOBE
COTJIaCOBAaHMS TO3UIMHN U y4eTa UHTEPECOB; POPMYIUPOBATh, ApTyMEHTHPOBAThH U
OTCTauBaTh CBOE MHEHUE;

10) YMCHHUC OCO3HAHHO UCIIOJIB30BATH PCUYCBLIC CPCACTBA B COOTBECTCTBUHU C
3&,[13‘1612 KOMMYHUKAIIUN OJIA BBIPAKCHUS CBOUX YYBCTB, MBICIIEH U HOTp€6HOCT€ﬁ;
IIAHUPOBAHUA U PCTYIIALIUA CcBOEH ACATCIIBHOCTH, BJIaACHHC YCTHOﬁ )41
IMMCbMEHHOM PCYbLO, MOHOJIOTUYECKOM KOHTEKCTHOM PCUbIO,

11) bopmupoBaHHe ¥ pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BaHUS
UH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TeXHoorui (nanee - UKT kommereHum);
pa3BUTHE MOTUBAIIMM K OBJIAJICHUIO KYJbTYPOW aKTUBHOT'O MOJIb30BAHUS
CJIOBapsIMU U JIPYTUMU MMOUCKOBBIMU CUCTEMAMU;

12) dopmMupoBaHue 1 pa3BUTHE IKOJIOTUIECKOTO MBIIIICHUS, YMEHUE TPUMEHSTh
€ro B II0O3HABaTEIbHOW, KOMMYHUKATUBHOW, COLMAJIBHON ITPAKTUKE U
po¢eCCHOHAIBPHON OpHUEHTAIINHU

IIpenmeTHBIE pe3ybTAThI
N3ydenne npenmeTHOM obnactu "Maremaruka "

OCO3HAHHE 3HAYCHHS] MATEMATHUKN U HHOOPMATUKU B TIOBCETHEBHOM KU3HU
4yesioBeKa; GOopMHUpPOBAHUE MPEACTABICHUN O COLUATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (DAKTOPAX CTAHOBIICHUSI MATEMATUYECKON HAYKH;

MMOHUMAaHKE POJIU UH(OOPMALIMOHHBIX TPOLIECCOB B COBPEMEHHOM MUDE;

dbopMupoBaHue MPEeACTABICHUN O MAaTEMaTUKE KaK 4acTH OOIIEeYET0BEYeCKON
KYJIBTYPBI, YHUBEPCAJIBHOM SI3bIKE HAYKH, MO3BOJISIONIEM ONKMCHIBATH U U3y4aTh
pealibHbIE MPOLIECCHI U SBJICHUS.



B pesynbrare uzydyenus npeametrHoi odsnactu "MaremaTtuka u uHdopmaTuka"
oOy4aromuecs pa3BUBaIOT JIOTHUECKOE U MaTEMAaTUYECKOE MBILIIEHUE, OTYyYatoT
MPEJICTABICHUE O MATEMATUYECKUX MOJETSX; OBJIAICBAIOT MATEMATHUYECKUMU
pacCyXKJICHUSIMU; y4aTCd NPUMEHITh MAaTEMATUUECKUE 3HAHUS MPU PEIICHUU
Pa3IMYHBIX 33]1a4 U OLICHUBATH MOJIYYEHHBIE PE3YyJIbTaThl; OBIAICBAIOT YMEHUSIMHU
pelieHns y4eOHbIX 3a/1a4; pa3BUBAIOT MATEMAaTUUECKYI0 HHTYULIUIO; MTOTY4Yar0T
npejcTaBiIeHre 00 OCHOBHBIX MH(OPMAIMOHHBIX MPOIECCaX B PeaIbHbIX
CUTYyalUSIX.

[IpenmeTHbIE pe3yNbTaThl U3yYEHUS TpeAMETHON oOnacTu "Maremaruka u
uHpopmaruka" :

MaremaTuka. Aareopa. 'eomerpus.

1) (I)OpMI/IpOBaHI/Ie HpeI[CTaBHGHHfI O MaTCMAaTHUKC KaK O ME€TOAC ITIO3HAHUA
ﬂeﬁCTBHTCHBHOCTH, IMMO3BOJIAIOIIEM OIMMChIBATHE U N3Yy4AaTh PCAJIbHBIC ITPOLCCCHI U
SABJICHUSA:

OCO3HAaHUC POJIN MATCMATUKU B PA3BUTUU Poccun n MUpa,

BO3MOKXHOCTH ITPUBECTU IMTPUMCPHI U3 OTCUYECTBCHHOU U BCCMHpHOﬁ HCTOPHUHN
MaTEMAaTHYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB;

2) pa3BuTHE YMEHUN paboTaTh ¢ y4eOHBIM MaTEMAaTHUYECKUM TEKCTOM
(aHanmM3MpPOBaAThH, U3BJIEKATH HEOOXOAUMYIO HH(POPMALIUIO), TOUHO U TPAMOTHO
BBIpa)KaTh CBOM MBICIU C TPUMEHEHHEM MaTeMaTH4YeCKOW TEPMUHOJIOTHH U
CUMBOJIMKH, TPOBOAUTH KJIacCU(UKAIINH, JIOTHUYECKHEe 00OCHOBAHMS,
JI0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPKICHUM:

ONEPUPOBAHUE OHATUSMU: MHOMXKECTBO, AJIEMEHT MHOYKECTBA, IOJIMHOKECTBO,
IPUHAITICKHOCTD, HAXOXK/IEHUE TIEpeCceueHUs], 00beTMHEHUSI TIOJMHOXKECTBA B
MPOCTEUIINX CUTYalUsIX;

pEIICHHE CIOKETHBIX 3a7a4 Pa3HbIX TUIIOB HA Bce apu(hMETHUECKHE ICHCTBUS,

MpUMEHEHHUE CIIoco0a MoUCKa pelieHus 3a/1a4t, B KOTOPOM PacCyKIICHUE
CTPOUTCS OT YCJIOBHSI K TPeOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;

COCTABJICHHUC IINIaHa PCIICHHA 3aa4M, BBIACICHUC 3TAIIOB €€ PCIICHMA,
HHTCPpIPCTANNA BEIYUCIUTCIbHBIX PE3YJIbTATOB B 3a/1a4€C, HCCJIICIOBAHNC
IIOJTYYCHHOI'O PCIICHMA 3a1a14N,

HaXO0XACHUC IIPOLHCHTA OT YKUCJid, YHUCJIA I10 ITPOOCHTY OT HCTO, HAXOKIACHHUA
MMPOLCHTHOTO OTHOICHHUC ABYX YHCCII, HAXOXACHHA IIPOUCHTHOIO CHHUXKCHUA NI
IMPOLCHTHOTI'O ITIOBBINICHHWA BCJIMYNHEI,

PCHICHUC JIOTHYCCKUX 3a1a4;



3) pa3BUTHE NPEACTABICHHUI O YUCII€ U YUCIOBBIX CUCTEMAaX OT HATyPAJIbHBIX JI0
NEUCTBUTEIIBHBIX YUCET; OBIAJACHNE HABBIKAMH YCTHBIX, TUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUI:

ONepUpPOBAHUE MOHATUAMU: HATYPAIbHOE YUCIO, LEI0€ YUCIO0, OOBIKHOBEHHAs
Ipo0b, AecsITUYHAsA Ipo0b, CMEIIAHHOE YUCIIO, PALIMOHATIBHOE YHUCIIO,
UPPaLMOHAIBHOE YUCIIO;

MCII0JIb30BaHUE CBOMCTBA YMCE U 3aKOHOB apU(PMETHUUECKHUX ONepaluii ¢
YHCJIaMU TIPU BBITIOJHEHUN BBIYUCIICHU;

UCIIOJIb30BAHUE MTPU3HAKOB JIEIMMOCTHU Ha 2, 5, 3, 9, 10 nipu BbINOJHEHUHN
BBIYMCIICHUH U PELLICHUU 3a/aY;

BBITIOJIHCHUEC OKPYTIJICHUA YHUCCJI B COOTBCTCTBUU C IIPABUJIAMH,
CPAaBHCHUC YUCCII;
OOCHUBAHUC 3HAYCHHA KBAAPATHOI'O KOPHA U3 ITOJIOKUTCIIBHOTO LCJI0TO0 YHCJIAa,

4) OBJIaJACHHUC CUMBOJIBHBIM A3BIKOM anre6pLI, IMpucMaMH BBITIOJIHCHUA
TOXACCTBCHHBIX Hp606p330BaHHﬁ BBIpa}KCHI/If/’I, PCUICHUA ypaBHeHHﬁ, CHUCTCM
ypaBHeHHﬁ, HCPABCHCTB U CUCTCM HCPABCHCTB, YMCHUA MOACIUPOBATHL PCAJIBHBIC
CUTyalluHu HA A3BIKC aﬂre6p1>1, HUCCJICA0OBATH ITOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHUCM allliapara aJIFC6pBI, HHTCPIPCTUPOBATDH HOHy‘IeHHHﬁ pPE3yiabTaT:

BBIMIOJTHEHUE HECIIOXKHBIX MTPeoOpa30BaHui /ISl BEIUMCICHUS 3HAYEHUN YHCITIOBBIX
BBIPAXXCHH U, COAEPKALLUX CTECIIEHU C HATYPAIbHBIM [TOKA3aTEIEM, CTENICHHU C
LEJIBIM OTPULIATEIILHBIM [T0Ka3aTeIIEM;

BBITIOJTHEHUE HECIIOXKHBIX TPE0Opa30BaHUl LETBIX, APOOHO PaAIlMOHATBHBIX
BBIPQYKEHU W BBIPAKEHUN C KBAJAPATHBIMU KOPHIMU; PACKPBIBATH CKOOKH,
MPUBOJIUTH MOAOOHBIE ClIaraeMble, UCTIOIB30BaATh (DOPMYJITBI COKPAIIIEHHOTO
YMHOKECHUS,

pELICHUE JTUHEWHBIX U KBAAPATHBIX YPABHCHUM U HEPABEHCTB, YPABHEHUU U
HEPABEHCTB CBOJSIIUXCS K JUHEWUHBIM WJIM KBAJIPATHBIM, CUCTEM YPABHEHUN U
HEPABEHCTB, N300paXE€HUE PEUICHUI HEPABEHCTB U X CUCTEM HA YHUCIOBOMN
PSMOi;

5) oBnajieHne CUCTEMOM (PYHKITMOHAIBHBIX TIOHSTHIA, PA3BUTHE YMEHUS
MCIIOJIb30BaTh QyHKIIMOHATHHO-TPAPUIECKUEC TPEACTABICHUS JIJISI PEIICHUS
Pa3IMYHBIX MATEMATUYECKUX 3a/1a4, JJIsI ONMCAHUS U aHAJIN3a PEAIbHBIX
3aBUCHMOCTEM:

OIIPCACICHUC ITOJOKCHHUA TOYKH I10 €€ KOOpANMHATaAaM, KOOPAWHATBI TOYKH II0 €C
ITOJOXXCHHUIO Ha IINIOCKOCTH,



HaXO0XJEHUE N0 rpauKy 3HayeHu QyHKUHUH, 00JIaCTU ONpPEAEIeHHs, MHOKECTBA
3HA4YCHUH, HYJIeW PYHKIUH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, MPOMEKYTKOB
BO3pAacTaHUs U yObIBaHUS, HAMOOJBIIIEr0 U HAMMEHBIIETO 3HaYCHUS () YHKIINY;

nocTpoeHue rpaduka JMHEHHON U KBaIpaTUYHON (DYHKIIMIA;

ornepupoBaHue Ha 0a30BOM YPOBHE MOHSATUSIMU: MOCIEA0BATENILHOCTD,
apudMeTHIecKas Mporpeccus, reoMeTpruIecKas mporpeccus;

MCITI0JIb30BaHUE CBOMCTB JIMHEHMHON U KBaJAPaTUYHON QYHKIUI U UX IpaUKOB MPH
pELIeHUH 3a7a4 U3 APYTUX YYEOHBIX MPEIMETOB;

6) oBJIaJIecHE TEOMETPUUYECKUM S3BIKOM; Pa3BUTHE YMEHHS UCIIOJIb30BaTh €ro JJis
ONMCAaHUA MPEIMETOB OKPYIKAIOLIET0 MUPA; PA3BUTUE IIPOCTPAHCTBEHHBIX
npe/iCcTaBleHUH, N300pa3UTeNIbHBIX YMEHHI, HABBIKOB T€OMETPUUECKHUX
IIOCTPOCHUM:

ONepupoOBaHUE MOHATUIMU: PUTYpa, TOUKA, OTPE30K, MpsAMasi, JIyd, JOMaHasi, yroJi,
MHOT'OYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBAJIpaT,
OKPYXHOCTb M KPYT, PSMOYTOJIbHBIN Mapajuiesenunes, Ky0, map; nu3o0paxeHue
U3y4aeMbIX GUTYp OT PYKHU U C IOMOIIBIO JTUHEHKU U IUPKYIIS;

BBIIIOJIHCHUEC U3MCPCHUA OJINH, paCCTOHHHﬁ, BCJIMYHMH YIJIOB C IIOMOIIBIO
HHCTPYMCHTOB IJIA H3MCpCHI/Iﬁ JJIMH U YIJIOB,

7) bopMupoBaHHE CUCTEMATUYECKUX 3HAHUH O IIIOCKUX (PUTYpaX U UX CBOMCTBAX,
MPEJICTABICHUN O MTPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX; Pa3BUTUE YMECHUHN
MOJENMPOBAHUS PEAIbHBIX CUTYallUi Ha SI3bIKE T€OMETPUH, UCCIIEIOBAHUS
OCTPOEHHOW MOJIENHU C UCIIOIb30BAHUEM F€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara anreOpsbl, perieHus TeOMETPUUECKUX U MPAKTUYECKUX 3a]1a4:

orepupoBaHue Ha 0a30BOM YpOBHE MOHSATUSIMH: PAaBEHCTBO (DUTYD,
MapaJJIEIbHOCTD U NMEPIEHAUKYIJISIPHOCTD MPSIMBIX, YIJIbI MEXKY IIPSMBIMH,
MEPIIEHAUKYJIAP, HAKIIOHHAS, TPOSKIMS;

IIPOBCACHUC NOKA3aTCIbCTB B ICOMCTPHM;

orepupoBaHue Ha 6a30BOM YPOBHE MOHATUSIMU: BEKTOP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YKCIIO, KOOPJIUHATHI HA INIOCKOCTH;

pelieHre 3a1a4 Ha HaX0XKJIEHUE F€OMETPUUYECKUX BEJIMUMH (JJIMHA U PACCTOsIHUE,
BEJIMYMHA YTIJIa, IJIOIa/b) MO 00pa3liaM WIN alrOpUTMaM;

8) oBNaJieHUE MPOCTEUIIMMHU CTIOCOOaAMHU MPEACTABICHHS U aHAIN3a
CTATUCTUYECKUX JIAHHBIX; (POPMUPOBAHKE MIPEACTABICHUN O CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U O PAa3IMYHBIX CIOCO0AaX UX U3YUYEHUS, O
MPOCTEHIINX BEPOSITHOCTHBIX MOJENSAX; PA3BUTHE YMEHUMN U3BJICKATh
nH(popMalHIo, MPEACTABICHHYIO B Ta0IMIaX, HA AUarpaMmax, rpadukax,



ONUCHIBATH U AaHAJIM3UPOBATH MACCUBBI YUCJIOBBIX JAHHBIX C IOMOILBIO
MOAXOISAIIUX CTATUCTUYECKUX XapaKTEPUCTHUK, UCIIOJIb30BAaTh IOHUMAaHUE
BEPOATHOCTHBIX CBOMCTB OKPY’KAIOIIUX SIBJICHUMN IIPU IPUHATUNA PELLICHUN:

(opMuUpoOBaHUE NPECTABICHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX,
BEPOSITHOCTU CIYyYaHOTO COOBITHS;

pelIeHre MPOCTENINX KOMOMHATOPHBIX 3a/1a4;
OIpeJIENIeHHE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HA0OPOB;
OLICHMBAHUE U BBIUMCICHUE BEPOSITHOCTU COOBITUS B MPOCTEUIINX CIyYasiX;

HaJIn4ue NNpeACTABIICHUA O POJIH IMMPAKTUYCCKN JOCTOBCPHLIX 1 MAJIOBCPOATHBIX
CO6BITHﬁ, O pOJI 3aKOHaA OOJBIINX YHCEJI B MACCOBBIX SABJICHUAX,

YMCHHUC CpaBHUBATH OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTUKH, ITOJTYUYCHHBIC B
mponeccc pCICHUA HpHKHaHHOﬁ 3ala4u, U3YUCHHA PCAJIBHOI'O ABJICHHA,

9) pPa3BUTHUC yMeHI/Iﬁ MPUMCHSATDb NU3YUCHHBIC ITIOHATUA, PE3YJIbTAThl, MCTOIbI IJIA
peuiCHUs 3aa4 MMPAKTUYICCKOT'O XapaKTepa U 3ala49 U3 CMCKHBIX JUCHUILIINH C
HNCITIOJIb30BAHUCM IIPU H€06XO)II/IMOCTI/I CIIPABOYHbIX MAaTCPHUAJIOB, KOMIIBIOTCPA,
ITOJIB30BaTHCA OHGHKOﬁ u HpHKHI[KOﬁ IMpH IIPAKTHYCCKUX pacUCTax:

paciio3HaBaHUC BEPHBIX U HCBCPHBIX BBICKa3BIBaHHﬁ;
OLOCHUBAHUC PC3YIIBTATOB BBIYHCJICHUI IMIpU pCUHICHUU IMMPAKTUYICCKUX 3aaY,
BBIIIOJIHCHUC CPABHCHUA YHUCCII B PCAJIBHBIX CUTYyallUAX;

UCIIOJIb30BAHUE YUCIIOBBIX BBIPAKECHUM MPU PEIICHUN PAKTUYECKUX 3a]a4 U
3a/1a4y U3 IpYrux y4eOHBIX MPEIMETOB;

pelIeHHe MPAaKTUYECKUX 3a/1a4 ¢ IPUMEHEHHEM MPOCTEHIINX CBONCTB (HUryp;

BBITIOJIHEHUE MMPOCTEUIINX NOCTPOCHUN U U3MEPEHNU HA MECTHOCTH,
HEOOXOIUMBIX B PEeabHOM JKU3HU;

10) dopmupoBanue nHGOPMAITMOHHON U aNTOPUTMUYECKON KYIBTYPHI;
dbopMupoBaHUE TIPEICTABICHUS O KOMITBIOTEPE KaK YHUBEPCAILHOM yCTPOMCTBE
00paboTku HHPOPMAIIUN; PA3BUTHE OCHOBHBIX HaBBIKOB M YMEHHUN MCITOJIH30BAHUS
KOMITBIOTEPHBIX YCTPOMCTB;

11) dopmupoBanue mpencTaBieHns 00 OCHOBHBIX U3yYaeMbIX MOHATHSIX:
uH(bOpMaIHs, aITOPUTM, MOJICITb - U UX CBOWCTBAX;

12) pa3BuTHE aIropuTMUUECKOTO MBIIIUICHUS, HEOOXOIUMOTO JJIsi
npo¢eCCUOHANbHON JIEATEIbHOCTU B COBPEMEHHOM OOIIECTBE; PA3BUTHUE YMEHUM
COCTaBUTb U 3aIMCATHh AITOPUTM JJISI KOHKPETHOT'O UCTIOJIHUTEIS; POPMUPOBAHUE
3HaHUN 00 AITOPUTMUYECKUX KOHCTPYKIIUSAX, JIOTHYECKUX 3HAUCHUSAX U



omnepauusax; 3HaKOMCTBO € OJJHUM U3 SA3BIKOB IIPOrPaMMHUPOBAHUA U OCHOBHBIMHU
AJTOPUTMUYECKUMU CTPYKTYPaMHU - JIMHEWHOM, YCIIOBHON U LIUKINYECKOMN;

13) popmupoBaHue ymMeHU GopMaTU3alMU U CTPYKTYpUPOBaHUS HH(OpMAIIH,
YMEHHS BBIOMpATh CIIOCOO MPEICTaBIECHUS JAaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3a7a4eil - TaOJIUIIbI, CXeMBI, TpadUKU, TUarpaMMBbl, C
MCII0JIb30BAaHUEM COOTBETCTBYIOIIUX IPOIPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

14) popMupoBaHUE HABBIKOB U YMEHUIN 0€30MAaCHOr0 U LIEIECO00pa3HOTo
MIOBEJICHUS TpU PadoTe ¢ KOMIBIOTEPHBIMH TporpaMmamu 1 B UHTepHeTe, yMeHus
COOJTF01aTh HOPMBI HH(POPMAITMOHHON ITHKH.



I1l. TemaTn4yeckoe MIaHMPOBaHKME, B TOM YHCJIE C Y4€TOM padouei
NMPOrpamMMbl BOCIIUTAHUSA € YKA3aHUEM KOJIHYECTBA YACOB,
OTBOIMMBbIX HA OCBOCHHUE KAKI0M TeMbl

Y4yeOHO-TeMaTHYeCKOe IVIAHUPOBaHHE 5 Kiace

Tema pa3nena KosmuectBo| Buasl [ DuexktponHn| IleaeBbie
4acoB KOHTPOJIA ble NPUOPHUTETHI
pecypchl | BOCIIMTAHUA

Harypanbnbie uncna 20 Kp.1 http://ww 1-6
w.mccme.r
u

CI10’k€HHE U BBIYUTAHUE 33 Kp.2 h'r'rg: //ww 7,9
HATypaJIbHBIX YHCEIT w.mceme.r

u

YMHOXXEHUE U JeJIeHHe 37 Kp.2 http://ww 10-13
HaTypaJIbHBIX YUCEeIl W.meceme.r

u

OOBIKHOBEHHBIC IPOOH 18 Kp.l http://win 1,89
dow.edu.ru
/window/
method/

Hecarnunblie 1poodu 48 K.p.3 http://win 13
dow.edu.ru

[TosTOpEHME 14 Kp.1 http://win 1-13
dow.edu.ru
/window/
method/

Hroro 170 K.p.10



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/

Y4eOHO-TeMaTHYeCKOe IVIAHUPOBaHMe 6 Kiace

Tema pa3nena

KoandecTBoO
4acoB

Buani
KOHTPOJIS

JIEKTPOH
HbIe

pecypcsbl

IeaeBblie
NPUOPHUTETHI
BOCIIUTAHUS

JlemMMOoCTh HaTypajbHbIX
qHCell

17

Kp. 1

http://w
ww.mccm

e.ru

1-8

OOGBIKHOBEHHBIE IpOOU

38

K.p.3

http://w
ww.mccm

e.ru

7-10

OTHOIIIEHUA U
IPOTIOPITU U

28

http://wi
ndow.edu.

ru/windo
w/metho
d/

1,6,8,13

PamyonansHble yncia U
EMCTBUS HAJl HUMU

70

K.p.5

http://wi
ndow.edu.

ru

10,11,13

[ToBTOpEHUE

17

http://wi
ndow.edu.

ru/windo
w/metho
d/

1-13

Uroro

170

Kp.12



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/

Y4eOHO-TeMaTHUYeCKOE IVIAaHMPOBaue 7 Kiacc (aiaredpa)

Ne HaumenoBanue tembl | KosimuectB | Buabl | Juaexkrponn | IleaeBbie
n/n ) KOHTPOJI | ble pecypchl | IPUOPUTET
4acoB | bl
BOCITUTAHH
s
1 JluneitHoe ypaBHEHHE C 15 http://ww 1,5,6,13
OJTHOU MEPEMEHHOM. K.p.1 w.mceme.r
u
2 Llenbie BIpaskeHUS 51 K.p.4 http://win 1-9
dow.edu.ru
3 OyHKIUH 12 K.p.1 hﬂ-p;//ww 7,11,12,13
w.edu.ru
4 CucremMbl JIMHENHBIX 18 hﬂ-p; //wWw 2,348
YpaBHEHUH  C  JByMA w.mceme.r
epeMEHHBIMH —u
) [ToBTOpEHME u 6 Kp.l | http://win 1-13
cucTeMarusanusi yueOHOro dow.edu.ru
viatepuaia. /window/m
ethod/
Uroro 102 K.p.7



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/

YueOHO-TeMaTHYeCKOe IVIAHUPOBAHUE

8 ki1acc (anredpa)

Ne HaumenoBanue tembl | KosimuectB | Buabl | Juexkrponn | IleaeBbie
n/n ) KOHTPOJI | ble pecypchl | IPHOPUTET
4acoB s bl
BOCITUTAHH
s
1 ParnmonanrnHbIe 41 hﬂ-g; //wWw 1,4,6,7
BBIPAKEHUS K.p.3 w.mecme.r
u
2 KBanparusbie KOpHH. 25 Kp2 | http://win 2,5,8,13
JlerCTBUTENILHBIC YHCIIA. dow.edu.ru
3 KBaaparHeie ypaBHEeHUS 26 K.p.2 http://ww 1,3,8,9,11
w.mccme.r
u
4 [ToBTOpEHME u 10 K.p.1 http://ww 1-13
cUcTeMaru3alus yueOHoTro w.edu.ru
Marepuara. —
Hroro 102 K.p.8



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.edu.ru/
http://www.edu.ru/

Y4eOHO-TeMaTHYECKOE IVIAHUPOBaHUE 9 Kiacce (aaredpa)

Ne HaumenoBanue tembl | KosimuectB | Buabl | Juexkrponn | IleaeBbie
n/n ) KOHTPOJI | ble pecypchl | IPHOPUTET
4acoB s bl
BOCIIUTAHH
s
1 Hepasenctsa 20 http://ww 1,5,7,9
Kpl | wmeeme.r
u
2 KBanparuunast pyHKIms 32 Kp3 | http://ww 2,4,6,10
w.edu.ru
3 DIEeMEHTBHI MPUKJIATHOM 20 K.p.1 1,8,9,11
MaTeMaTUKH.
4 YucnoBele 20 K.p.1 h-H-E;//WW 1,3,4,12
MOCJIEIOBATEIbHOCTH. w.mecme.r
u
5 [ToBTOpEHME u 10 K.p.1 http://win 1-13
cUcTeMaru3aIus yueOHOTro dow.edu.ru
Marepuara.
Uroro 102 K.p.7



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/

Y4eOHO-TeMaTH4YECKOE IVIAHUPOBaHUE 7 KiIacce (reoMeTpusi)

Ne HaumenoBanue tembl | Kosimvects | Buabl | daexkrponn | ILlenesbie
n/n ) KOHTPOJI | ble pecypchl | IPUOPUTET
4acoB s bl
BOCIIUTAHH
s
1 [IpocTeiiue 14 K.p.1 http://ww 1,5,8
reoMeTpuyeckue (Qurypsl w.mccme.r
Y UX CBOWCTBA u
2 TpeyroibHUKH. 18 K.p.1 http://win 1,3,4
dow.edu.ru
/window/m
ethod/
3 [lapannenbHsie npsimbie. | 16 K.p.1 http://ww 6,7,9
Cymma yrjios w.edu.ru
TpeyroJibHUKA
4 | OKpyXHOCTH U Kpyr. | 16 K.p.1 http://win 10,11,12
['eomerpuueckue dow.edu.ru
IOCTPOCHHSI.
5 | IloBTOpeHnue ul4 K.p.1 http://ww 1-13
CHUCTEeMaTH3alus y4eOHOTO w.mccme.r
MaTepuana. u
Htoro 68 K.p.5



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/

Y4eOHO-TeMaTH4YECKOE IVIAHMPOBaHUe 8 Kiace (reoMeTpusi)

Ne HaumeHnoBaHue TeMbI Kosuvect | Buabl | Duexkrponn | [leaeBbie
n/n BO KOHTPOJI | ble pecypchl | IPUOPUTET
4acoB | bl
BOCIIUTAHH
s
1 YeThIpEXYTONBHUKMY. 22 K.p.2 http://ww 1,2,4
w.mccme.r
u
2 [lono6ue TpeyronbHuko | 16 K.p.1 http://win 1,3,5,6
dow.edu.ru
3 Pemenue npsmoyronbbix | 14 K.p.2 http://ww 7,8,9
TPEYTOJIbHUKOB w.edu.ru
4 | MHOroyroyJbHUKH. 10 K.p.1 http://ww 10,11,12
[Tnomaas MHOTOYTOJIBHUKA w.mccme.r
u
5 | IloBTOpeHnue u|6 K.p.1 http://win 1-13
cucTteMaru3anus y4eOHOro dow.edu.ru
Mateprana. /window/m
ethod/
Hroro 68 K.p.7



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/

Y4eOHO-TeMaTH4YECKOE IVIAHUPOBaHUE 9 Kiiace (reoMeTpusi)

Ne HaumenoBanue tembl | KosimuectB | Buabl | Juexkrponn | IleaeBbie
n/n ) KOHTPOJI | ble pecypchl | IPUOPUTET
4acoB | bl
BOCIIUTAHH
s
1 Pemenue tpeyronbHukos | 16 K.p.1 http://win 1-8
dow.edu.ru
2 [IpaBunbHBIE 10 K.p.1 http://ww 2,6,8,9
MHOTOYTOJTbHAKH w.mceme.r
u
3 JlexapToBbl KOOopauHaThl | 12 K.p.1 http://win 11-13
dow.edu.ru
/window/m
ethod/
4 | Bektophl 14 K.p.1 http://win 10-13
dow.edu.ru
/window/m
ethod/
) I'eomeTpuueckue 10 K.p.1 http://ww 13,6,9
npeoOpa3zoBaHUs w.mccme.r
u
6 | [loBTopenue u|b K.p.1 http://ww 1-13
CHUCTeMAaTu3alus y4eOHOTro w.edu.ru
MaTepuana.
Hroro 68 K.p.6



http://window.edu.ru/
http://window.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
http://window.edu.ru/window/method/
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VY ¢i10BHBIE 0003HAYEHUS

Buabl konTpOs:

Konmponvnas paboma - x/p

HCJICBBI@ IMMPHOPUTETHI BOCIIMTAHUSA

1. Co3ganue OJarompusiTHBIX YCJIOBUM IS CTAHOBJIEHUS COOCTBEHHOM
KU3HEHHOM  TMO3UIMKM  MOJPOCTKA, €ro COOCTBEHHBIX  IIEHHOCTHBIX
OpHUEHTAlUM.

2. Co3nanue OJaronmpuUsATHBIX YCIOBUM /IS YTBEPKACHUS ceOsl KaK JTUYHOCTH B
CHUCTEME OTHOIIICHUM, CBOMCTBEHHBIX B3POCIOMY MUDY.

3. Coznanne ONarompusITHBIX YCIOBUM ISl Pa3BUTHSA COLMAIBHO 3HAYMMBIX
OTHOIIIEHUH MIKOJHHUKOB.

4. Coznanue O0aronpusTHBIX YCJIOBUH ISl pa3BUTHS ICHHOCTHBIX OTHOIICHUHN K
CEeMbE KaK IJIaBHOW OMOPE B )KU3HM YEJIOBEKA U UCTOYHUKY €r0 CUaCThs.

5. Coznanue 0JIaronpUsITHBIX YCIOBUM /IS pa3BUTHSI IIEHHOCTHBIX OTHOIIICHUH K
TPyly KaKk OCHOBHOMY CIOCOOY ITOCTHKEHHUS >XU3HEHHOTO OJIaromojydus
YeJIOBEKa, 3aJIOTy €ro YCIEemHOro MpodeCCHOHATIBHOTO CaMOOIpeAeICHUsT U
OILLYIIEHUSI YBEPEHHOCTH B 3aBTPAIIIHEM JTHE.

6. Co3nanue OIaronpusTHBIX YCIOBHM I pa3BUTHSI IIEHHOCTHBIX OTHOIICHUH K
CBOEMY OTEUYECTBY, CBOCH Majoi u 6ombioil PoauHe, kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC U MO3HAI NEPBBIE PAAOCTH U HEYAA4H, KOTOPAs 3aBEIIaHA EMY
npeikaMu U KOTOPYIO HY>KHO 00eperars.

7. Co3nanuie OJaronpusTHBIX YCIOBHM Il Pa3BUTHSI IIEHHOCTHBIX OTHOIICHUH K
IpPUPOJIE KaK HCTOYHUKY JKM3HU HAa 3€MII€, OCHOBE CAMOT0 €€ CYIIECTBOBAHMUS,
HY>KJIAIOIIECs B 3alUTE U MOCTOSSHHOM BHUMAaHHUU CO CTOPOHBI YEJIOBEKA.

8. Co3nanue O6JaronpusTHBIX YCIOBHM I pa3BUTHS IIEHHOCTHBIX OTHOIICHUH K
MUPY KaK TIJIABHOMY TPUHIUITY YEJIOBEYECKOTO OOIIEKUTHUS, YCIOBHIO
KpEnKoOW ApyKObl, HallaXKMBaHWUS OTHONIICHUH C KoJuleraM Mo paboTe B
OyayIieM U CO3IaHus OJaronpusTHOTO MUKPOKIMMAaTa B CBOEH COOCTBEHHOU
CEMbE.

9. Coznanuie O6IaronpusATHRIX YCIOBHM I PA3BUTHI IIEHHOCTHBIX OTHOIICHUH K
3HAHMSIM KaK HMHTEIJIEKTYalbHOMY pecypcy, obecmedmBaromeMy Oymyinee
YeJOBEeKa, KaK pe3yJbTaTy KpPOIMOTIMBOrO, HO YBIIEKATEIbHOIO Y4eOHOIO
Tpyna.

10. Coszpmanme OMaronpwsATHBIX  YCIOBHWM JUJIS  Pa3BUTHUSA  IIEHHOCTHBIX
OTHOIICHWH K KyJbType KaK JYXOBHOMY OOTraTCTBY OOIIECTBa M BaXKHOMY
YCIIOBUIO ONIYIIEHHUS YEJIOBEKOM IOJIHOTHI MPOKUBAEMOUN >KU3HH, KOTOPOE
JAI0T €My YTE€HUE, MY3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE.

11. Co3ganme OnarompusiTHBIX YCIOBHM  JJIS  Pa3BUTHUS  I[EHHOCTHBIX
OTHOIIIEHUHU K 3J0POBBIO KAK 3aJI0Ty JOJITON U aKTUBHOM KU3HU YEIOBEKA, €T0
XOPOIIEr0 HACTPOEHHUS U ONITUMUCTUYHOTO B3IJIS[]a HA MHUP.

12. Co3pmanme OnaronmpwsITHBIX YCIOBHH IS Pa3BUTUS  [IEHHOCTHBIX



OTHOIIEHUN K OKPYKaloIIMM JIOAIM KakK Oe3yClIOBHOM M a0COJIOTHOM
[IEHHOCTH, KaK paBHOMPABHBIM COLMAJIBHBIM MapTHEpaM, C KOTOPBIMH
HEOOXOAMMO BBICTPAanBaTh JOOPOXKEIATENbHBIC U B3AUMHO TOACPKUBAIOIIIHE
OTHOIICHUS, JTAIOINE YEIIOBEKY PaJOCTh OOIICHNS U TO3BOJISIIOIINE U30eraTh
YyBCTBa OJIMHOYECTBA.

13. Co3pmanue ONarompuATHBIX YCIOBHWA Ui  DPa3BUTUS  IIEHHOCTHBIX
OTHONIEHWH K caMuM ce0e Kak  Xo03sieBaM  CBOCH  CyABOBI,
CaMOOMPEEISIOMUMCS U CAaMOPEATHU3YIOIUMCS TUIHOCTSIM, OTBEYAIOIINM 32
CBOE COOCTBEHHOE OymyIiee.






