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MOSICHUTEJIBHAS 3AIIUCKA

PaGouas nmporpamma y4eOHOT0 Kypca «Anredpa U Hadajga MaTeMaTHUYECKOTO
aHanu3a» 6a3o0Boro ypoBHs misa oOydaromuxcst 10 —11 kmaccoB paspaborana Ha
ocHOoBe DerepalIbHOT0 rOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPEIHETO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIHA,
MPEABIBIICMBIX K MaTEMaTHYCCKOMY OOpPa30BaHUIO, W TPAIULUNA POCCHUCKOTO
oOpa3oBaHus. Peamuzamus mporpamMmbl 0OCCIICUMBACT OBJIAJICHUE KITFOUCBBIMU
KOMITCTCHIIUSIMH, COCTaBJISIOIIMMH OCHOBY JUISI CAMOPAa3BUTHS U HEMPEPBIBHOTO
o0pa3oBaHus, METOCTHOCTh OOIIEKYJIbTYPHOTO, JJUWYHOCTHOTO U ITO3HABATEIIHHOTO
Pa3BHUTHSI IMIHOCTH O0YYAIOIITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYECKOro aHajIn3a» SIBISETCS OJHUM U3
HamOoJjiee 3HAYUMBIX B IMporpaMMe CTaplieil MIKOJIbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO0ECneYrBaeT WHCTPYMEHTaJbHYI0 0a3y Mg H3y4YyeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (HOPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXcid Ha YpOBHE, HEOOXOAMMOM JUIsi OCBOEHUS
KypcoB HMHGOPMATUKH, OOIIECTBO3HAHMS, HUCTOPUH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallhecs OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopasi GOpMyJIupyeT CBOU JOCTUKEHUSI B MaTeMaTU4ecKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBAET OCHOBY AJIS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMHM (U3UKH, XUMHH, OHOJOTWH, TMOHUMAHHUS
OCHOBHBIX TEHJEHIMH HKOHOMHKM U OOLICCTBEHHON >KWM3HH, TO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEJHEBHOM KH3HU. B TOXXe BpeMs oBlazeHHE
aOCTpaKTHBIMU M JIOTMYECKH CTPOTMMHU MAaTEMaTUYECKUMHM KOHCTPYKIHUSMHU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJEHUS, UCIIOJIb30BaTh 0000IIeHEe U KOHKPETU3AllMI0, aOCTparupoBaHue M
aHaJoruio, GopMuUpyeT KpeaTUBHOE U KPUTHUECKOE MbIlUIeHHe. B xoae n3yuenus
anreOpbl M Hauyajdl MaTeMaTHYeCKOro aHaiu3a B CTaplied IIKoJie Yydaluecs
MOJIYYalOT HOBBIM OMNBIT pEHIeHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEJe peajbHBbIX CUTYallMd U WHTEPHpPETaLUU
MOJIYYCHHBIX ~ PEIIeHHM, 3HAKOMSTCS C  IpUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTE B TMpUpOJIe, HAayke M B MCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTUYECKUMU OTKPBITUSIMU U KX aBTOPAMH.

Kypc oOnagaer 3HaYMTENbHBIM BOCHHUTATENBHBIM IOTEHIIMATIOM, KOTOPBI
peanu3yeTcsl Kak 4epe3 ydeOHbI MaTepuasi, CHOCOOCTBYIOMINK (hOpMHPOBAHUIO
HAy4YHOTO MHPOBO33PEHHMs, TaKk M uepe3 creuuduky ydyeOHOU AesITebHOCTH,



TpeOyroiei CaMOCTOSITENILHOCTH, aKKypaTHOCTH, IPOIOTKUTETBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJy4YEHHBIN pe3yJIbTarT.

B ocHoBe Meroguku oOydeHus anrebpe M HauyajgaM MaTEeMaTUYECKOro
aHaJIM3a JISKUT A TEIbHOCTHBIN MPUHLIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa v Hauyajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKHE JHUHUU: «YHClIa W BBIYMCICHUS»,
«Dynkuun U rpapuku», «YpaBHeHMs M HepaBeHcTBa», «Hawaia
MaTeMaTH4eckoro aHaiausa», «MHoXkecTBa U Joruka». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOANYECKHE JIMHUM H3Yy4aloTCs Ha NPOTSKEHUM ABYX JIET
oOydeHHs B CTapiled IIKOJe, €CTECTBEHHO JOIOJHSSA IPYTr Jpyra U MOCTENEHHO
Hachl[asiCb HOBBIMM TE€MaMW W pasgenamu. JlaHHbIE Kypc  SIBIETCS
WHTErPAaTUBHBIM, TIOCKOJbKY OOBEAMHSIET B cebe CoAepKaHUE HECKOJIbKUX
MaTeMaTUYECKUX AUCHMIUINH. anredpa, TPUTOHOMETPHUS, MaTEMAaTHUYECKHUI aHaIu3,
Teopust MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecsi OBJIaJeBalOT Bc€ Oosee
HIMPOKUM MaTeMaTUYECKUM alllapaToM, Y HUX MOCIEI0BaTENbHO GOPMUPYETCS U
COBEpLIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYK) MOJENIb PpPEabHOU
CUTyallud, TPUMEHSTh 3HAHUS, IOJy4YeHHble B Kypce «AnreOpa M Hayana
MaTEMaTUYECKOTO aHalu3a», JUIsl PEIICHUS] CaMOCTOSITENIbHO C(POPMYIUPOBAHHOM
MaTeMaTU4eCKOM 3a/1auH, a 3aTEM MHTEPIIPETUPOBATD MTOTYUYECHHBIA PE3yJIbTaT.

ConepxaTenbHO-MeTOAMYECKasl JIMHUS «Yucia W BBIYHMCICHUS» 3aBEpLIACT
(dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpOe ObLIO
HAa4yaTO B OCHOBHOM IIKoje. B crapmieil mikone ocoboe BHUMaHUE yaAeseTcs
(GOpMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ce0s
HCIIOJIb30BAaHUE pa3IuyHbIX (OpM 3amucu JeHCTBUTEIBHOTO YHCIA, YMEHHE
pallMOHAJBHO BBINOJHATH JEHCTBUS C HUMH, JENaThb MPUKUAKY, OLEHHUBATh
pesynbrar. OOyuyaromuecs TOJy4alOT HaBBIKM NPUOIUKEHHBIX BBIUUCICHUH,
BBITIOJTHEHUSI JCHCTBUNA C 4YHCIaMH, 3alMCaHHBIMU B CTaHAApTHOM ¢dopme,
MCIIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKEHUM.

JIunna «YpaBHEHUS M HEPABEHCTBA» pEANM3YETCsl Ha MPOTSKEHUU BCETO
oOydeHHs] B CTapuiel IIKOoJe, IMOCKOJIbKY B KaXJIOM pasjesie MporpamMmbl
MPETyCMOTPEHO pEUIEHUE COOTBETCTBYIOMIMX 3aaad. OOyyarouuecs: OBIJIaJIEBAIOT
pa3IMYHBIMU METOJAMHM PEUIEHUs IENbIX, PAalUOHAIbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JOrapu@MHUUECKUX H  TPUTOHOMETPUYECKUX  YpaBHEHHH,
HEPABEHCTB U UX cUcTeM. [lonydeHHblE YMEHUS UCTIOIB3YIOTCS MIPU UCCIENOBAHUH
GyHKUIMHA ¢ TOMOUIBIO MPOU3BOJHOM, PEeIIeHUHM NPUKIAJHBIX 3a]ad U 3a/Jad Ha
HaXOXJEHUE HauOONbIIMX W HAUMEHbIIMX 3HaueHud ¢yHkuuu. JlanHas
colep)karesibHas JIMHUA BKIIOYaeT B cels Takke (OpMHPOBAHUE YMEHUMU
BBIMIOJHATh pacué€Thl 1o QopMmynaM, MpeoOpa3oBaHUs IENbIX, pPAlUOHAIbHBIX,
UPPAILMOHANBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKKe BBIPAKECHUH,



cCoJlep)KallluX CTereHu W Jiorapudmbl. brarogaps HU3ydeHUIO anredpanyeckoro
Marepuajga IOPOUCXOAUT  JAIbHEHIIEEe  Pa3BUTHE  AITOPUTMUYECKOTO  H
a0CTPAKTHOTO MBIIUICHHUS y4yanuxcs, (OPMUPYIOTCS HABBIKU JIETYKTHUBHBIX
paccyxiaeHuii, paboTbl ¢  CUMBOJBHBIMH  (opMamu,  MpeJCTaBICHUS
3aKOHOMEPHOCTEM W 3aBHCMMOCTEl B BHUJE PABEHCTB M HEpPaBEHCTB. AureOpa
npeiaraet 3(PpQGeKTUBHBIE HMHCTPYMEHTBI [UJII  pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a/1a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKa HAYKH.

CopepxatenbHo-MeToanueckass JuHUSA «DyHKUUA H TpadUKU» TECHO
MEPEIIETAETCA C APYTUMU JMHUSIMH Kypca, IOCKOJIBKY B KAKOM-TO CMbICIIE 3a0aET
MIOCJIEA0BATENBHOCTh U3YUYECHUS Marepuaia. N3yuenue CTEIIEHHOW,
MOKAa3aTeNIbHOM, JIOrapu(MHUUECKON U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOWCTB
U rpauKoB, UCMHOJb30BaHUe (DYHKIMI sl pelIeHHs 3a/1ad U3 JIPYTUX y4eOHbIX
MIPEAMETOB U PEATBHOMN KU3HHU TECHO CBS3aHO KaK C MAaTEMATHYECKUM aHAJIU30M,
TaKk U C pelleHHeM YypaBHEHUM W HepaBeHCTB. [Ipu 3ToM OGomblioe BHUMaHUE
ynensiercsi GOpMUPOBAHUIO YMEHUS BBIPAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIIEIOBATh TOJyYEHHBbIE (YHKIMH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHE YMEHUM
M HaBBIKOB, TMO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
paznmuuHON (opMe: aHAIMTHYECKOH, rpaduueckol u cioBecHoi. Ero usydenwue
CIIOCOOCTBYET ~pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3AIUH, UCIIOJIb30BaHUIO AaHAJIOTUH.

ConepxxartenbHass JuHUS «Hadana maTeMaTHYecKoro aHain3a» IMO3BOJSET
CYILIECTBEHHO pacCIIUPUTh KPyr KaKk MaTEMAaTHYECKHUX, TAK W MPUKIAIHBIX 3a7ay,
JOCTYIHBIX 00YYarOUIMMCSl, Y KOTOPBIX MOSBISETCS BO3MOXHOCTb HMCCIIEA0BATH U
cTpouth Tpaduku GYHKIUH, ONMpEeAeNsITh WX HauOONBbIINE W HAUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOMAMU (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH H
yCKOpeHHusi mpoueccoB. [laHHas coaepkareilbHass JUHUA OTKPHIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOEHMS MAaTEMaTUYECKUX MOJEJIEH peallbHbIX CHUTYAaIHi,
HaxO0KJICHWSI HAWJIy4YllIer0 PELICHUS B NPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMHYECKHUX, 3aJayaX. 3HaKOMCTBO C OCHOBAaMHM MaTE€MAaTHYECKOrO aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaTHHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (QOPMUPOBAHUIO YMEHUW paclo3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHKe U HuckycctBe. OOywaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3YJIbTaTax, MOJYYEHHBIX B XOJI€ pPa3BUTUS MAaTEMAaTHUKH Kak
HayKH, U UX aBTOpaXx.

ConepxaTenbHO-METOIMYECKasA TMHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  DJIEMEHTaM TEOPHUM  MHOXKECTB.  T€0pPETUKO-MHOXKECTBEHHBIE
MIPEACTABICHUS MMPOHU3BIBAIOT BECh KypC IIKOJbHONW MAaT€MAaTHUKHA W IPEIJIararT



HanOoJiee YHUBEPCAJIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3zesibl MaTEMAaTUKHU U €€
MIPUJIOKEHHM, OHM CBA3BIBAIOT Pa3HblE MATEMATUYECKUE TUCLUIUINHBI B €OUHOE
uenoe. IloaToMy Ba)KHO 1aTh BO3MOXHOCTh IIKOJIBHUKY IOHUMAaThb TEOPETHUKO-
MHOECTBEHHBIM S3bIK COBPEMEHHOW MAaTEMaTHMKM W HCHOJb30BaTh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hadajga MaTeMaTH4YECKOTO aHaJIM3a» IMPUCYTCTBYIOT
TaK)kK€ OCHOBBl ~MaTEMaTUYECKOTO MOJCIHMPOBAHMS, KOTOPbIE IPU3BAHbI
chopMHUpPOBATh HABBIKK TIOCTPOCHUS MOJIENIel pealbHbIX CUTYAIlNi, UCCIEeI0BaHUS
TUX MOJEJEH C MOMOIIbIO ammapara ajreOpbl U MaTeMaTH4YECKOIo aHalu3a U
MHTEPIIPETALMNA TOJIYYEHHBIX PE3YyJbTaTOB. Takue 3aJaHusl BILUIETEHBl B KaXblil
U3 pa3ziesioB IPOrpaMMmBel, IOCKOJIBKY BECh MaTEpHaAll Kypca IMPOKO UCIOJIb3YETCs
JUISL PELIEHUsS TPUKIIAIHbIX 3a1a4. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3a7ad
yyalimMecs pa3BHUBaIOT HAOJIOJATEIIBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HUCIHOJIB30BATh AHAJNOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B IIpoLiecce M3YyuYeHUs BCEX TeM Kypca «Anredpa um Hauana
MaTE€MaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B yueOHOM miaHe Ha M3ydeHHE Kypca anreOpbl M Haval MaTeMaTHYECKOTO
aHaju3a Ha 0a30BOM ypoBHE OoTBojUTCS 2 yaca B Heaeno B 10 kiacce u 3 yaca B
Henemto B 11 kmacce, Bcero 3a aBa roja ooydenus — 170 gacos.



COIAEPKAHUME YYEBHOI'O KYPCA
10 KJIACC

Yucna v BHIYMCICHUA

Paunonanbabie yucina. OOBIKHOBEHHbIE W JECATUYHBIE IPOOH, IMPOILIEHTHI,
OCCKOHEUHbIE  TepUuoANYEcKre  JIpoOu.  ApudmeTndeckue  onepamua C
paIMOHANILHBIMU YUCJIAMH, TIPE00pa30BaHuUs YUCIOBBIX BhIpakeHuil. [Ilprumenenue
Ipo0Oeil U MPOLEHTOB JJIs PelIeHUs] MPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpacieu
3HAHUW U pEAIbHOM KU3ZHU.

JleficTBUTENbHBIE 4YHUCHA. PanuoHanbHbIE UM HUpPpPAlMOHAIbHBIE YHCIIA.
ApudmeTrnyeckue omnepanuu C ACHCTBUTENbHBIMU uuciaamMu. [IpubnuxéHHbie
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHMS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYUCICHUM.

Crenmenb ¢ wnenbiM  nokasareneMm. CranpaptHas  ¢Qopma  3ammcu
neicTBuTeNbHOrO  yucina. Mcrmonb3oBanue momxonsmiell  GopMmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JJISI PEUICHUs MPAaKTUUYECKUX 3a4ad WU IPEACTaBICHUS
JAHHBIX.

ApudmeTnyeckuid  KOpeHb  HaTypajabHOM  cremenu.  [edcTtBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHOUN CTENeHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbIE MPEOOPa30OBaHUS.

ITpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPa)KECHU M. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpPEHb YypaBHEHUs. HepaBEHCTBO, pEIIEHHE HEpPAaBEHCTBA.
Meroa uHTEpBaJoB.

Pemenue 1enbix 1 JpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB.

PelieHrie TpUroHOMETPUYECKUX YPAaBHEHH .

[IpuMeHeHnEe ypaBHEHHU M HEPABEHCTB K PELICHUIO MAaTEMAaTHUYECKUX 3a/1ad
W 33]1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U PEeaIbHOM KU3HHU.

DyHKIUHU U TPpaPuKU

OyHkius, cnocodbl 3amaHus  GyHkuuud. [papuk  QyHknuu. BzaumnHo
oOpaTHble (DYHKIIHH.

OO6unacTh ompeneneHus 1 MHOXECTBO 3HaueHuM ¢pyHkuuu. Hymu dyHkmmm.
[TpoMesxyTku 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE ()YHKIINH.

CrenenHas (yHKIHS ¢ HATYpaJbHBIM U LIEJIBIM MoKa3aTeneM. EE cBoiicTBa u
rpaduxk. CoiicTBa U rpaduk KOpHs N-0i CTENEHH.



TpuroHomerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(G yHKIIUH YUCIIOBOTO apTryMEHTA.

Havaja MmareMaTH4eCcKOro aHaJu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIC/IOBATEIILHOCTEH.
MOHOTOHHBIE ITOCIEJOBATEIBLHOCTH.

ApudmeTndeckas ¥ reoMeTpuuecKkas nporpeccuu. beckoneuno yObIBaromas
reomeTpudeckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH Te€OMETpUUYECKOM
nporpeccur. @opmyna CIOXKHBIX MPOUEHTOB. Mcmonb30BaHME NPOTPECCUU IS
peLIeHUs PeAIbHBIX 3aJa4 IIPUKJIAIHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, Olepaluyd HajJ MHOXecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO amrapara il OINKMCAaHUS PEaJbHBbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIIEHUH 3a7a49 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucjaa ¥ BLIYUCIECHUS

Harypanbshbie u nensie yncia. [IpusHaku 1eIMMOCTH LETBIX YUCET.

CreneHb ¢ pallMOHAIbHBIM TTOKa3aTeneM. CBONCTBA CTETICHHU.

Jlorapudwm uncna. JlecssTHUHBIC U HATYpaIbHbIE JTOTapUDMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeobpazoBaHue BBIpAKEHUM, COIEPKAIIUX JTOTAPUPMBI.

[IpeoOpazoBaHue BBIpAXKEHUM, COACPKAIIMX CTENEHH C pallMOHAJIBHBIM
MMOKAa3aTEJIEM.

[Tprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble YpAaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUH. PelieHne NMpUKIaIHBIX 3a7a4d ¢ MTOMOUIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajady M 3aJad U3 Pa3IMyHbIX 00JlacTe HayKHh U pealbHOM
JKU3HU.

DyHKIUHU U TpaPuKu

Oyuknust.  [lepuoamueckue  dyHkiuu. [IpoMexyTkum  MOHOTOHHOCTH
dbyskIuu. MakcuMyMbl U MUHUMYMBbl (QyHKIHH. Hanbonblliee U HauMeHbIIIEe
3HauYeHUE QYHKIIMU HA TPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TPaPUKH.

[TokazarenbHast u jorapudmMudeckas QyHKIIUUA, UX CBOWCTBA U TpaduKH.



Hcnonb3oBanue rpa@ukoB QYHKIMI A1 pelieHus YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GYHKUMA A7 HCCIAEAOBAHHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUM 3a7ad U3 JIPYTUX Yy4eOHBIX
[IPEIMETOB U PEAIIbHOU KU3HMU.

HayvaJjia MmaTeMaTH4€CKOr0 aHAJIU3A

HenpepoiBHble pyHKIMKA. MeTo1 MHTEPBAIOB JJIsl PEIlIeHUs HEPABEHCTB.

[IpousBonHas  ¢yHkuuu. ['eomeTpuueckud U (QU3MYECKHN  CMBICI
IIPOU3BOAHOM.

[IpousBonHbie  dieMeHTapHbIX  QyHKIuM.  DopMylbl  HAXOXKJEHUS
MIPOU3BOIHON CYMMBI, TPOU3BECHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue mpOU3BOJIHON K MCCIIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHre HanboblIero 1 HAMMEHbBIIEro 3HaueHus: PYHKIMKY Ha
OTpE3KE.

IIpyuMmeHeHre TPOU3BOAHOM JUIsI HAXOXKACHUS HAWJIY4IIero pELIeHUs B
NPUKIAAHbIX 3ajJadax, Ui OIIPENeNIeHUsT CKOPOCTH IIpoLecca, 3aJaHHOIO
dhopmyIioi uiau rpaguKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuuyeckuid M (GU3MUECKUN CMbICH. Bbruncienue
uHTerpana no popmysne Herotona—JleliOnuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHoro mnpeamera «MaremaTtuka» JJOHKHO oOOecrneynBaTh
JOCTHXKEHUE Ha YPOBHE CPEHET0 OOIET0 00pa30BaHUsl CIECAYIOUINX TUYHOCTHBIX,
METAaNpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOro IpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS:

I'paxxtaHCcKOE BOCIIUTAHHUE!

c(hOpMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMK 00Yy4arOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHICKOro 0OIecTBa, MpeACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHHUSA DPA3IUYHBIX CTPYKTYp, SBJICHUH,
OpoIeyp TPaKIAHCKOTO 0OImecTBa (BBIOOpPBI, OMPOCBI W TP.), YMEHHUEM
B3aUMOJECHCTBOBATh C COLHMAIBHBIMM HMHCTUTYyTaMU B COOTBETCTBUM C HX
GyHKUMSAMHY U Ha3HAYEHHUEM.

ITaTpuoTHyecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaskIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOILJIOMY Y HACTOSIIIEMY POCCHUICKONW MaTEMATHUKH, LIEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHH B JAPYTUX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS .

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOrO HapoJa,
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHHUSA, JOTUYECKOTO TOBEICHHS,
CBS3aHHOI'O C IPAaKTHYECKUM IPUMEHEHUEM JOCTH)KEHUN HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; 0CO3HAaHUEM JIMYHOT'O BKJIAJIa B TOCTPOECHUE YCTOMYUBOIO Oy IyIIETO.

DCTeTUUECKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLIEHHEM K MHUpPY, BKIIOYas 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azad, peuIeHuH, paccyXIeHui,
BOCIIPUMMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE!

chOpMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKUe 3HaHHUS B
MHTEpecax 3J0pOBOro U 0e30MacHOro 00pas3a >KU3HHU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 37I0pPOBBIO (3I0pOBOE MUTaHHE, COANAHCUPOBAHHBIA PEKUM 3aHATHHA U

OTAbIXA, peryisipHas (I)I/IBI/ILIGCKaSI aKTI/IBHOCTB); (bl/ISPI‘{eCKOFO
COBCPIICHCTBOBAHMA, Impu 3aHATHUAX CHOpTI/IBHO-OSI[OpOBI/ITCJIBHOﬁ
ACATCIIBHOCTBIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTHU TPYJOIIO0HS; UHTEPECOM K
pasnmuuHbIM  cepam  mpodeccHoHaTBbHOW — JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud W peaqu30BbIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO W
caM0o00pa30BaHUIO Ha MPOTSKEHUU BCEU J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCcTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOM HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE .

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKONW KYJIbTYphl, TMOHUMAaHUEM BIUSHUSI
COIMATbHO-KOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHOM W COLUATIBHOM
Cpeabl, OCO3HAHMEM TJO0OAJBHOTO XapakTepa HSKOJOTHMYECKUX  MpolJieM;
OpUCHTAIlMEH HAa MPUMEHCHHE MaTEMaTUYECKUX 3HAHWKM JJIs pEIICHUs 3aaad B
objacTd OKpyKaroled cpeapl, IUIAHUPOBAHUS TIOCTYNKOB W OIEHKH UX
BO3MOYKHBIX TIOCIICICTBUH JJIsI OKPYKAKOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MTO3HAHUS :

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKu W  OOIIECTBEHHOW TMPAKTUKH, TMOHHUMaHUEM
MaTeMaTU4YeCKOH HayKu Kak cdepbl YeJIOBEUYECKOW eATeIbHOCTH, ATAloB ¢
Pa3BUTUA M 3HAYMMOCTU JJIsi Pa3BUTUA ITUBUIM3AIMHU; OBJIAJICHHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOW Kak CpPEJACTBOM IIO3HAHUS MUDA,
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIIEAOBATEIBCKYIO JIEITEIBHOCTD
WHJVMBHUIYaJIbHO U B TPYIIIE.

METAINIPEMETHBIE PE3YJIBTATBI

MeTanpeIMeTHbIE pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl YYeOHOTO TpeaMeTa
«MaremaTuka» XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCAJTbHBIMU
NO3HAGAMEIBHLIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMU, YHUBEPCATbHLIMU Pe2YISIMUBHbIMU OeliCMBUIMUL.

1) Ynusepcanvnvie  noznasamenwvmvle  Oeticmsusi,  obecneuusarom
Gopmuposanue 6az068blX KOSHUMUBHBIX npoyeccos obyuaowuxcs (oceoenue
MemoO08  NO3HAHUSL  OKPYHCAIOWe20  Mupa,  NpuUMeHeHue  JI02UHeCcKUx,
UCCNe008aMeNbCKUX Onepayuil, ymeHul pabomams ¢ ungopmayuel).

Ba3oBble JOrn4yecKue IeiCTBHA:

BBISBJIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHYCCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXIY MOHATUAMU; (OPMYITHPOBATH
ONpEJCIICHUST ~ TOHATHH, yCTAHABIWBATh CYIIECTBCHHBIH  IPU3HAK
KJaccu(UKAIMU, OCHOBaHUsS I OOOOIICHHWS W CpPaBHCHHS, KPHTCPUU
MIPOBOJIUMOTO aHAJIH3a,



BOCIPUHUMATh, (OPMYJIHpPOBATH U  MPeoOpPa3OBBIBATH  CYXKIACHHUS:
yTBepAUTEIbHBIE W OTpUIATeNIbHbIE, €IWHUYHBbIC, YacTHbIE M OOIIuE;
YCIIOBHBIE;
BBISIBIIAITH ~ MAT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeunss B (hakTax, [AaHHBIX, HAONIOACHUSIX U YTBEPKICHUAX;
npejuiaratb ~ KpUTEpUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEYHNA;
JenaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIOUECHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSTEJIEHO J0Ka3aTeIbCTBA MaTeMaTHYECKHUX
yTBepKJcHUN (MpsAMBbIC U OT MPOTHUBHOIO), BBICTPAWBATh apryMEHTAIIHIO,
MPUBOJUTH TPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYKJICHHSI U BBIBOJBI;
BBIOMpATh CIOCOO pelicHHus ydeOHOW 3amaun (CpaBHHMBAaTh HECKOJIBKO
BapMaHTOB pEIICHMs], BBIOMpPAaTh HamOoJiee MOIXOAUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECR).

ba3oBble ucciaeqoBaTenbCKue NEHCTBUS:
MCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOUIUE MPOTUBOPEUHE, MPoOIIeMYy,
yCTaHABIMBaTh  MCKOMOE M  JlaHHOe, (OpMHpPOBaTH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3ULMIO, MHEHHUE;
MIPOBOJIUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHbIN AKCIEPUMEHT,
UCCIIEJOBAHME [0 YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
0o0BeKTa, SABJICHUS, TIpoIlecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BbEKTaMH, SABJICHUSIMH, IPOIIECCaMU,
CaMOCTOSTEIBHO (POpMYIHMpOBaTh 00OOIIEHUSI U BBIBOJBI MO pe3yibTaTaM
IPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIIECHHIA;
IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MpOLECCa, a TAaKXKE BBIIBUTATh
MIPEATIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PaGora ¢ undopmanueii:
BBISABJIATH JAeUUUTHI MHGOPMALIMK, JaHHBIX, HEOOXOIUMBIX JUJIsi OTBETa
Ha BOIIPOC U I PELCHUs 3a]1a4u;
BbIOMpaTh  MHPOpPMAIMIO W3  UCTOYHHUKOB  DPA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGOPMALIUIO
pa3TUYHBIX BUAOB U POPM IPEICTABICHHUS;
CTPYKTYpHpPOBaTh MH(MOPMAIINIO, MIPEACTABIATh €€ B pa3IUUHbIX (opMax,
WJLTIOCTPUPOBATh TpaduuecKy;



OIICHHBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIBLHO
c(OpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KOMMYHUKaAmMueHble  Oelicméusi, 00ecneyusaom

chopmMUpo8aHHoCmsb COYUAIbHBIX HABLIKOB 00YYAIOUUXCS.

OO0wieHue:
BOCIIPUHUMATh H (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBUH C
YCIOBUSMH U LEIAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHUCBMCHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO
X0y PEIICHUS 3a]]a4l, KOMMEHTHUPOBATH MTOJTYUCHHBIA PE3YIIbTAT;
B X0JI¢ 00CYXICHHS 33J1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaEMOU TEMBI,
poOJIeMBI, pelracMoi 3a7a4u, BICKa3bIBaTh HJICH, HAIICJCHHBIC Ha TTOMCK
pPCIICHMSI, COIOCTAaBIATh CBOM CYXKICHUSA C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JIMajiora, OOHApY)KMBaTh Pa3jU4YMe M CXOJCTBO IO3HIIMHA; B
KOppeKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOM BO3PaKCHUS,

MPEACTaBIATh  PE3ydbTaThl  pelIeHWus  3ajJaud,  AKCIEPUMEHTA,
UCCIIEIOBAHUSI,  MPOEKTa;  CaMOCTOATEJIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHHS C Y4€TOM 3aj1a4 PE3CHTAIIMN 1 OCOOCHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHMUMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
MHIVUBUIYaTbHON paOOThI IPU PEIICHUU YUeOHBbIX 3a/1a4; MPUHUMATD LIETb
COBMECTHOM JIESITENIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacnpeessiTh BUAbI padOT, 10roBapuBaThCs, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPYMIIOBIX popMax padboThl (00CYkIeHMUs, 0OMEH MHECHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBIMOJHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JAPYTMMH WICHAMH KOMAHJbI;
OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMUA MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHS.

3) Yuusepcanvnvie  pezynamueHuvle oelicmaus, obecneuugarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBIIATH IUIaH, AJITOPUTM pEUICHUS 3a/a4uH, BBIOUPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOUINXCSI PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BApUAHTHI pelIeHUH ¢ y4€TOM HOBOM MH(MOpMAIIIH.

CaMOKOHTpOJIB:

BJa/JeTh HABBIKAMHM I[IO3HABATEIbHOW pEQIIEKCUU KaK OCO3HAHUS
COBEpIIAEMBbIX ACHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTaTOB,;
BIaJETh cloco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJIsS —Ipolecca U
pe3ysibTaTa penieHusl MaTeMaTHYeCKOM 3a1auu;



MPEABUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PELICHUU
3a1a4ud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yjibTaTa LEId U YCIOBHUSIM, OOBICHATH
MPUYUHBl JTOCTUKEHUSI WJIM HEIOCTHKEHHS PE3YJIbTATOB JESITEIbHOCTH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOro aHaau3a»
Ha YpOBHE CpEeIHEro o0Iiero oOpa3oBaHMs JOJIKHO OOECHEeYMBATH JOCTH)KCHHE
CJICAYIOIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yucna v BHIYMCICHUA

OnepupoBaTh MOHATUSMH. pPAUUMOHAJIBHOE M JACHCTBUTEIIBHOE YMHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIICHTHI.

Boimonuate  apudmeTnyeckue  omepaluu € pallOHaJbHBIMU U
JNEUCTBUTEIIBHBIMU YUCIIAMMU.

BoinonHats npuOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBUila OKPYTJICHHUS,
JeJaTh MPUKUJIKY U OLIEHKY Pe3yJbTaTa BEIYMCICHUM.

OnepupoBaTh NOHATHUSMU. CTEIEHb C ILEJIbIM IMOKAa3aTeJeM; CTaHAapTHas
dbopma 3amucu JIEWCTBUTENIBHOTO YHWCJA, KOPEHb HATypallbHOM CTEIEHH;
MCIOJIb30BaTh MOAXOASIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YMCEN JJI PELICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABIICHUS JaHHBIX.

OnepupoBaTh MOHATHUIMU: CUHYC, KOCUHYC ¥ TAHI'€HC MPOM3BOJIBHOIO YIJa,
MCIIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO yria Yepe3 00paTHbIe TPUTOHOMETPUUECKHE
GyHKIIH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh NOHATUAMM. TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; LIEJIOE,
palLMOHAIBbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE,;

BrinoniHaTe npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKUE YPABHECHUS.

Boinonuats npeoOpa3oBaHus LEIbIX, PALMOHANBHBIX M HPPALMOHAIBHBIX
BBIDQXCHUM W  pellaTb OCHOBHBIE THUIBl  LEIbIX, pPAlUOHAIBHBIX U
MPPaLUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHHs] U HEPABEHCTBA ISl PELICHUS MaTeMaTUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U PEaIbHOM KU3HU.



MopenupoBarh peajbHbIE CHUTyallMM Ha S3bIKe alreOpbl, COCTABISTH
BBIDQXXCHMS, YPABHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aJaudd, MCCIEN0BATh
MOCTPOEHHBIE MOJIEJIH C UCTIOIB30BAaHUEM alllapaTa ajareopsl.

DyHKIUHU U TpaPuKu

OnepupoBaTh MOHATUSAMU: (QYHKIUS, CIOCOOBI 3a7aHusi (pyHKIMH, 00JIacTh
ONpeJIeNIeHUs] M MHOXKECTBO 3HAaueHUW (yHKIMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (DYHKIIHH.

OnepupoBaTh TOHATUSAMHU: YETHOCTh W HEYETHOCTh (GYHKUUH, HYIU
GyHKIMU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUN Ul pelICHUS] yPaBHEHUI.

Crpoutb U uuTaTh rpaduku JIUHEHHON (YHKIMH, KBaAPATUIHOU ()YHKIIMH,
CTENEeHHOW (DYHKIIMH C 1IeJIbIM MOKa3aTeIeM.

Ucnonb3oBath Tpadpuku (QYHKOME A0 HCCHeJoBaHUS MPOLIECCOB U
3aBUCUMOCTEW NpU PEIIeHUU 3aJad U3 APYruX YYeOHBIX MPEAMETOB U peaibHOU
’KU3HU; BBIPAXKATh (POPMYJIaMH 3aBUCHUMOCTHU MEXIY BETUUHMHAMM.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh MOHATUSMHU: IOCIEIOBATENIbHOCTh, apupMeTHUecKas u
reOMEeTpUUIECKasi IPOrPECCUM.

OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBaromiasi TIeoMeTpUuYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YObIBaIOIIEH reOMETPUUECKON IPOTPECCHH.

3aiaBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA NOCIEA0BATEIBHOCTEN U IPOTPECCUM ISl PELLICHUS
peaNbHBIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATHUSIMU: MHOKECTBO, OIEPALIMK HAJl MHOKECTBAMH.

Hcnonb30BaTe  TEOPETUKO-MHOXKECTBEHHBIM  ammapar JUisi  ONMCAaHUs
peabHBIX MPOLECCOB W SBJICHUN, MPH PEIIEHUWH 3a/ady U3 JPYrux Y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  TMOHATHIMU: OIIpe/IeIICHHUE, TeopeMa, CJIECTBHE,
JI0Ka3aTeJIbCTBO.

11 KJIACC

Yucjaa ¥ BbIYUCIECHUS

OnepupoBaTh MNOHSATUSMU. HATYpPaJbHOE, LIEJIOE€ YHCIIO; HCMIOJIb30BATh
MPU3HAKU JEITUMOCTH LEJIbIX YUCEIl, PA3JIOKEHUE YUCIIA HA MIPOCTHIE MHOKHUTEIIN
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHITUEM: CTETIEHDb C PAITMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMH. JOTapu(dM YHCIA, TECATHYHBIE U HATypajbHbIE
norapupmsl.



YpaBHeHUA U HEPABEHCTBA

[IpumeHsiT CBOMCTBAa CTeMeHW JJisi NpeoOpa3oBaHUsl  BBIPAKEHUH;
ONEepUPOBATH TMOHSATHUAMHM. IOKA3aTEIbHOE YpaBHEHHUE M HEPABEHCTBO; pEIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinoniHaTh  mpeoOpa3oBaHusl  BBIPAXKEHUHM, CoJepKallluX Jorapudmsl;
ONEepUPOBATh MOHIATHIAMU: JOTapu(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIBI JOrapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe peleHus npocTelimmnx TPUroHOMETpUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMH: CUCTEMa JIMHEWHBIX ypaBHEHUH U €€ pellleHue;
MCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM IJisl PEIICHUs] MPAKTUUECKUX 3a/1ay.

HaxomuTe perieHus: mpocTelinX CUCTEM U COBOKYITHOCTEH pallOHaIbHBIX
YpaBHEHHI U HEPABEHCTB.

MopnenupoBarh peajbHbIE CHUTyallMM Ha S3bIKe alreOpbl, COCTABISTH
BBIPQ)KEHUS, YpPAaBHEHMs, HEPAaBEHCTBA U CHUCTEMBbl [0 YCJIOBHIO 3aJayH,
UCCIIE0BATh IOCTPOCHHBIE MOJEIHN C HCIIOIb30BAHUEM allllapaTa aireopsl.

DyHKIUM U TpaPuKu

OnepupoBaTh NOHATUSIMHU: Mepuoanyeckas  QyHKUIUSA, [POMEXKYTKU
MOHOTOHHOCTH ~ (YHKIIMM, TOYKM DOSKCTpemMyMa (QYHKIHUH, HauOoJbliee WU
HauMeEHbIIee 3HAYeHUS (QYHKIUU HAa TPOMEXKYTKE, HCIOIb30BaTh HUX IS
uccienoBaHus (PYHKIUH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MMOKa3aTeIbHOM, JorapupMUuecKod u
TPUTOHOMETPUUYECKUX (PYHKIMH; H300pakaTh UX HAa KOOPJMHATHOM IUIOCKOCTU U
MCIOJIb30BATh JJIsl PEIICHUS YpPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TUIOCKOCTU TrpadUKH JIMHEWHBIX ypaBHEHHM
Y UCIOJIb30BaTh UX JUISl pEICHUSI CUCTEMbI JINHEWHBIX YpaBHEHUH.

Ucnonb3oBath Tpaduku (yHKOME A0 HCCIeJOoBaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX yYEOHBIX NUCIMIIIMH.

HavaJyia MaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh MOHATUAMU. HENpepbIBHASA (YHKIUMS; TPOU3BOIHAA (YHKIIUU;
MCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICIT IPOU3BOIHOM ISl PEIICHUs
3a/1ad.

HaxoauTek npou3BogHbIe 3JI€MEHTAPHBIX (DYHKIIHMM, BEIYUCISATH MPOU3BOIHBIC
CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO IJIsl UCCIeA0BaHUS (YHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh Pe3yJIbTaThl UCCIIEIOBAHUS K IIOCTPOCHHUIO TPauKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJisi HAXOXKJICHUS HAWIYYIIEro pelIeHUs B
MPUKJIAJAHBIX, B TOM YHUCIIE€ COIUATBHO-I)KOHOMUYECKHUX, 3a7auax.

OnepupoBaTh MOHATUSAMH:. TepBooOpa3Hass W  HHTErpaj; IMOHUMATh
reoMeTpuYecKuil U U3NUECKUI CMBICI HHTErpaa.



HaxonuTh mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIUNA; BBIYUCISATH WHTErpaJl
o ¢popmysie Hetorona—JIeiOuua.

Pemate mpuknaaHele 3a7adyd, B TOM YHUCJE COI[MAIbHO-3KOHOMUYECKOIO U
(bu3HYecKoro xapakrepa, CpeJcTBaMi MaTEMaTUYECKOTO aHAIHU3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3/eioB U TeM (uudpossbie)
Konrpoabusie | IlpakTnuyeckue
n/m NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsl pa6oTsl
pecypcsl
MHOKeCcTBa pallHOHAIBHBIX U https://lesson.edu.ru/
1 NIeHCTBUTEIBHBIX unces. PanronaabHbIe 14 http://school-
YPABHEHUS U HEPABEHCTBA collection.edu.ru
— adpycn, Crenents ¢ e https://lesson.edu.ru/
MU U T HKHU. UTCIICHb JIBIM
2 YHICLHI H TP t 6 http://school-
MoKa3aTelieM .
collection.edu.ru
. . https://lesson.edu.ru/
ApudmeTHueckuii KOpeHb N—0i CTENICHU. B
3 HppanuroHanbHble ypaBHEHHs H HEPABEHCTBA 18 hitp://school-
ppat M P collection.edu.ru
T — https://lesson.edu.ru/
4 PMYJIBL TP piH. 22 http://school-
TpuroHomerpudeckue ypaBHeHUs ;
collection.edu.ru
https://lesson.edu.ru/
5 TocenoBaTeIbHOCTH U IPOTPECCHH 5 http://school-
collection.edu.ru
6 [loBTOpenue, 06001IeHNe, CHCTEMATH3 Al 3
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
No HaumeHoBaHue pa3eioB U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrposbupie | Ipaxrueciue o0pa3oBaTesibHbIE
padoTsI pa6oTsl pecypest
CTeneHsb ¢ palMOHAIBHBIM IT0KA3aTeIeM.
1 Toka3zarenpHast pyHKIws. [Toka3aTenpHbIe 12 2
YPaBHEHUS M HEPaBEHCTBA
Jlorapudmuueckas GpyHkuus.
2 Jlorapudmudeckue ypaBHEHHUS U 12
HepaBeHCTBA
Tpuronomerpuueckue GYHKIUU U UX
3 rpaduku. TpUroHOMETpHYECKHE 9 1
HepaBeHCTBA
4 IIpousBoanas. [IpumeHeHne npou3BOAHON 24 1
5 HuTterpan u ero npuMeHeHus 9
6 CucreMsl ypaBHCHUH 12 1
7 HarypanbHble 1 1iensle 4ucia 6
8 IToBTOpenue, 06001IeHIEe, CHCTEMATH3AIHS 18 5
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0




IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
KouuuecTBo yacoB DJIeKTPOHHBIE
Ne Jara
u/n Tema ypoka Beero Konrpoabnsie | IlpakTHueckue W3yuenus undpossie
paGoTsl paGoTsl oGpa3zoBaTebHbIE
pecypcbl
MHOKeCTBO, OIEpaIuH Hajl https://lesson.edu.ru/
1 MHOKECTBaMH. JuarpamMMel 1 04.09 http://school-
Diinepa—BenHa collection.edu.ru
Panuonansable ynciia. OOBIKHOBEHHBIE U https://lesson.edu.ru/
2 JECSTUYHbIE TPOOH, IPOLIEHTHI, 1 07.09 http://school-
OECKOHEUHBIC TIEPUOINIECKUE APOOH collection.edu.ru
ApudMeTHUECKIE OTIEPaIiH ¢ https://lesson.edu.ru/
3 PaLHOHAIbHBIMU YHCIIAMH, 1 11.09 http://school-
MpeoOpa30BaHUs YMCIOBBIX BHIPAKCHHUH collection.edu.ru
Ipumenenue apoleit 1 MPOIEHTOB IS https://lesson.edu.ru/
4 PpellieHus TPUKIATHBIX 33129 U3 1 1 14.09 http://school-
pa3nu4HBIX OTpacieil 3HaHUH 1 peanbHON ' 4pico|lécti0n edu.ru
KU3HH e
TpumeHeHue ApoOEit U TIPOLEHTOB ISt https://lesson.edu.ru/
5 Ppellenus IPUKIAIHBIX 3324 U3 1 18.09 htto://school
> N . ) p: -
Pa3JMYHbIX OTpacieil 3HAHUI U pealbHOIM collection.edu.ru
KU3HU e
JlelicTBUTENBHBIC YKCiIa. PallMOHANIBHBIC U https:/flesson.edu.ru/
6 ' 1 21.09 http://school-
UppAaLMOHAJbHbIE YHCITa collection.edu.ru
ApH(MeTHICCKHE OTepaLH ¢ https://lesson.edu.ru/
7 P! pal 1 25.09 http://school-
JEHCTBUTENILHBIMH YHCIIAMU collection.edu.ru
o | Moo meromn e | we | Mlsust
PyT » PHKHILA H Ol ' collection.edu.ru
pe3yibTaTa BhIYUCIICHUI



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

TosknecTBa U TOXKIECTBEHHbBIE

02.10

https://lesson.edu.ru/
http://school-

MpeoOpasoBana collection.edu.ru
https://lesson.edu.ru/
10 YpaBHeHUE, KOPEHb YPaBHEHUS 05.10 http://school-
collection.edu.ru
https://lesson.edu.ru/
11 HepaBeHcTBO, pelieHIe HepaBeHCTBA 09.10 http://school-
collection.edu.ru
https://lesson.edu.ru/
12 Mertox HHTEpBAIOB 12.10 http://school-
collection.edu.ru
13 Perenue 1enpix 1 ApoOHO-PAHOHATIBHBIX 16.10 Egp_s/:///le; SOP'Edu'rU/
YpaBHEHUI 1 HEPABEHCTB ' J)icouécf% n?: d-u.ru
KontponbsHas paboTa 1o Teme
14 "MHOXKeCTBa PallMOHAIBHBIX 1 19.10
JeHCTBUTENBHBIX Yucel. PannoHa bHbIe '
ypaBHEHHs U HEpPaBEHCTB"
15 DyHKIHS, CIOCOOBI 3a1aHHs PYHKIIHH. 23.10 Rgp_s/:/me; SOE'Edu'rU/
B3auMHO 0OpaTHbIC HYHKLUK ' c_oﬁéctsicﬁu u
I'paduk PpyHKIHN. OGJ‘Ia;)TL onpeeIeHus https://lesson.edu.ru/
1 MHO>KECTBO 3HaueHui GpyHkuuu. Hynu ) —
16 ¢byaxnun. [Ipomexyrkn 26.10 %-m
3HAKOMOCTOSTHCTBA -
https://lesson.edu.ru/
17 YérHble 1 HedETHBIC QyHKIMN 06.11 http://school-
collection.edu.ru
CTeneHb C LEeIbIM [T0Ka3aTeseM. https://lesson.edu.ru/
18 CrangapTHas Gpopma 3amucu 09.11 http://school-

JICMCTBUTEIILHOTO YHCIIa

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Hcnonp3oBanue noaxosiieid GopMbl
3aIKMCU AEACTBUTENBHEIX YHCEN IS

https://lesson.edu.ru/

19 CLICHNS IPAKTUYECKHUX 32139 1 1311 hitp:/ischaol-
p p A collection.edu.ru
MPEACTABICHHS JAHHBIX
CrenenHas (QyHKIUA ¢ HATYPaIbHBIM U https://lesson.edu.ru/

20 LenbIM nmokasateneM. EE€ cBolicTa u 16.11 http://school-
rpadux collection.edu.ru
Apudmernueckuil KOpeHb HaTYpaIbHON https:/Alesson.edu.nu/

21 P P P 20.11 http://school-
CTeIeHN -

collection.edu.ru

Apudmernueckuil KOpeHb HaTypaIbHON http://school-

22 23.11 -
CTEIeHH collection.edu.ru

23 CBolicTBa apu(pMETHUECKOrO KOPHS 2711 http://school-
HATYpaIbHOM CTeeHH ' collection.edu.ru
CBolicTBa apU(PMETHUECKOTO KOPHS http://school-

24 . 30.11 -
HATypaJIbHOH CTeleHu collection.edu.ru

25 CgoiicTBa apru(h)METHIECKOTO KOPHS 04.12 http://school-
HATYPaIBHOM CTEEHH ' collection.edu.ru
JeiicTBus ¢ apudMEeTHISCKIMH KOPHAMHA hitps:/flesson.edu.u/

26 oii CTeHeHHp P 07.12 http://school-

collection.edu.ru

Jle#icTBUsI C apu(METHIECCKUMH KOPHIMH http://school-

27 . 11.12 -
N—oii cTeNeH: collection.edu.ru
HeiicTBus ¢ apuPMETHICCKUME KOPHAMU http://school-

28 N 14.12 -
N—oii cTeneHu collection.edu.ru
JeiicTBusE ¢ apu(METHIECCKUMH KOPHIMH http://school-

29 . 18.12 -
N—oif cTenenn collection.edu.ru
JeiicTBusI ¢ apu(METHICCKHMH KOPHIMH http://school-

30 . 21.12 -
N-oii cTereHy collection.edu.ru
Pemenne nupparmonanbHbIX ypaBHEHUN U https://lesson.edu.ru/

31 ppany yp 25.12 http://school-

HEPaABEHCTB

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Pemenue uppaiuoHanbHbIX ypaBHEHUN U

https://lesson.edu.ru/

32 HepABEHCTS 28.12 http://school-
collection.edu.ru
33 Perenne nppanroHaBHBIX YPAaBHEHUH U http://school-
HEpaBEHCTB collection.edu.ru
34 Pemrenne npparmoHaNbHBIX ypaBHEHHH 1 http://school-
HEPABEHCTB collection.edu.ru
35 Peurenne npparmoHaNbHBIX ypaBHEHHH 1 http://school-
HEPaBEHCTB collection.edu.ru
https://lesson.edu.ru/
36 CBoiicTBa 1 rpaduK KOPHS N-0if CTEIICHA http://school-
collection.edu.ru
37 CBolicTBa 1 rpaduk KOpHS N-0# CTENICHN @M
collection.edu.ru
KonrponbsHas paboTa no teme
38 "Apudmernueckuil KOpeHb N—OH CTEHCHH.
HUppanuoHasibHble ypaBHEHHS 1
HEpaBeHCTBa'
CuHHYC, KOCUHYC U TaHT€HC YHCIIOBOTO hitps:/flesson.edu.u/
39 aprwéma http://school-
collection.edu.ru
40 CuHyc, KOCHHYC M TAHTEHC YHCIIOBOTO http://school-
apry™MenTa collection.edu.ru
ApKcHHYC, apKKOCHHYC H apKTaHI'CHC https:/Aesson.edu.ru/
4l ‘{I/ICJIOBOI‘O’ aprymeHTa http:/ischool-
pryM collection.edu.ru
42 ApKCHHYC, apKKOCHHYC H apKTaHI'€HC http://school-
YHCIIOBOTO apryMeHTa collection.edu.ru
TpuroHomMeTpuyecKast OKpyKHOCTb, https://lesson.edu.ru/
43 oIpe/eNieHue TPUTOHOMETPHISCKIX htto://school-

(YHKLUI YUCIOBOTO apryMeHTa

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

TpuroHoMeTpH9ecKasi OKpYKHOCTB,

http://school-

44 OIpeeNIeHHe TPUTOHOMETPUIECKIX collection.edu.ru
(yHKIHMI YMCIIOBOTO APryMEHTa -
OCHOBHBIE TPUTOHOMETPUUECKUE httD_S://lesson'edu'rU/

45 http://school-
(bopmyIst -

collection.edu.ru
OCHOBHBIE TPUTOHOMETPUYECKHE http://school-

46 P P
(bopMmyIsl collection.edu.ru
OCHOBHBIE TPHTOHOMETPUIECKUE http://school-

47
bopmyisl collection.edu.ru

48 OCHOBHBIE TPUTOHOMETPUYECKHE http://school-
GbopMyITBI collection.edu.ru
IIpeo6pa3zoBaHne TPHTOHOMETPHIECKHUX hitp .s://Iesson.edu.ru/

49 b1 . http://school-

pakeHUiH -
collection.edu.ru

50 IIpeo6pazoBaHue TPUTOHOMETPHIECKUX http://school-
BBIpaXKEHUI collection.edu.ru

51 IIpeoGpa3oBaHue TPUTOHOMETPUYECKHX http://school-
BBIPaKEHUH collection.edu.ru

59 IpeoGpa3oBaHie TPUTOHOMETPUYECKHX http://school-
BBIPOKEHU collection.edu.ru

53 IpeoGpa3oBaHue TPUTOHOMETPHUYECKHIX http://school-
BBIpOKEHHUI collection.edu.ru
Pemenne TpUroHOMeTpUIECKUX http;//lesson.edu.ru/

54 . http://school-
ypaBHEHHUI -

collection.edu.ru

55 Pemrenne TPUrOHOMETPHIECKUX http://school-
YpaBHEHHIH collection.edu.ru

56 PelieHne TPUrOHOMETPHIECKUX http://school-
YpaBHEHU collection.edu.ru

57 Pelenne TPUrOHOMETPHIECKUX http://school-

ypaBHEHHI

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Pemenne TPUTOHOMETPUYCCKUX

http://school-

58 . 1 -
ypaBHEHUA collection.edu.ru

59 Pemrenne TpUrOHOMETPHIECKUX 1 http://school-
ypaBHEHHU collection.edu.ru
KontponsHas padoTa mo Teme "Dopmyisl

60 TPUTOHOMETPUHU. TPUTOHOMETPUUECKHE 1
ypaBHeHUs"

IMocenoBaTenbHOCTH, CIOCOOBI 3aJaHUs http://school-

61 nocienoBarenbHocTe. MOHOTOHHBIE 1 https://lesson.edu.ru/
10CJIe10BaTeIbHOCTH collection.edu.ru
ApI/ICbMeTI/I‘-IeI(iIKaH U reoMeTpHIecKast https://lesson.edu.ru/

62 nporpeccuu. Mcrons30Banne mporpeccun 1 htto://school-

IUIsL PELIEHUs] PEAbHBIX 3a/1a4 _picollection.e du.ru
MPUKJIATHOTO XapaKTepa -
BeckoHeuHO yOBIBatOIas T€OMETPHYECKASL https://lesson.edu.ru/

63 nporpeccust. Cymma 6€CKOHEYHO 1 http://school-
yOBIBAOIIEH F€OMETPHIECKON IPOTPECCHI collection.edu.ru

https://lesson.edu.ru/

64 DopMyna CI0XKHBIX IPOLIEHTOB 1 http://school-

collection.edu.ru

65 DopMya CII0KHBIX IIPOLIEHTOB 1 %‘% T
O6o01eHIe, cucTeMaTn3anys 3HaH|i 3a htto://school-

66 Kypc anreOpbl ¥ Ha4aJl MaTeMaTHYECKOTO 1 OHp-/5EN00

collection.edu.ru
ananu3a 10 xmacca

67 HToroBast KOHTpOJIbHAsE paboTa 1
O0o6uienne, cucTeMaTu3alys 3HaHui 3a

68 Kypc anreOpbl U Ha4aJl MaTeMaTHUECKOTO 1
anamm3a 10 kiacca

OBUIEE KOJIMYECTBO YACOB I10 63

TIPOT'PAMME



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

Ne
n/n

Tema ypoka

KounuecTBo yacos

KonrposbHbie

Bcero
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypchl

CremneHs ¢ palroHAJIbHBIM ITOKA3aTEJIEM

CBoiicTBa CTeleHU

TIpeoOpa3zoBanue BEIpaKeHUH, COICPIKALTIX
PpanroOHAJIbHBIC CTCIICHU

TIpeoOpa3zoBanue BhIpaKeHUH, COACPIKALTIX
pauroOHAJIbHBIC CTCIICHU

TIpeoOpa3zoBanue BhIpaKeHHUH, COIEpIKALIIX
palOHaIbHbIE CTEIIEHU

IToka3zaTenbHbIC YpaBHCHUSA U HCPABCHCTBA
IToka3zaTenbHbBIC YpaBHCHHA 1 HEPABECHCTBA

[Toka3zaTenbHbBIC YpaBHEHUSA 1 HEPABCHCTBA

© | 00| N O

[Toka3zaTenbHbBIC YpaBHEHUSA U HEPABCHCTBA

Iloka3zaTenbHble YpaBHEHHA U HEPABECHCTBA

[ T N SN RN

11

TlokazarenpHas QyHKIUS, €€ CBOWCTBA U
rpadux

12

KonrpomnbsHas pabota no Teme "CreneHs ¢
PAaLMOHAIBHBIM IIOKA3aTeIeM.
ToxkazatenbHas ynkius. [TokazaTeasHbIe
ypaBHEHHs U HepaBeHcTBa"

13

Jlorapugm uucna

14

JlecsTHuHbIe U HATypalbHbIE JIOTapU(MBI




IIpeoOpazoBaHue BEIpaXKEHHUI, CoEpIKaIINX

15
sorapu@Msl

16 TIpeoGpaszoBanue BEIpaKEHHH, COAEpIKAIINIX
norapugmbl

17 TIpeobpasoBanue BEIpaKEHHH, COAEPIKAIINX
norapugmbl

18 TIpeobpasoBanue BEIpaKEHHH, COREpIKaIINX
sorapu(Msl

19 Jlorapudmuueckue ypaBHeHUS U
HepaBeHCTBa

20 Jlorapudmuueckue ypaBHeHUs U
HepaBeHCTBa

2 Jlorapudmudeckue ypaBHeHUs U
HepaBeHCTBa

29 Jlorapudmudeckue ypaBHEHUS U
HEpaBeHCTBA

23 Jlorapudmudeckas GpyHKus, e€ CBOicTBA U
rpadux

24 Jlorapudmudeckas GpyHKus, e€ CBOicTBa U
rpadux

25 Tpuronomerpudeckue GyHKIUH, HX
CBOHCTBa U TpadHKu

2% Tpuronomerpudeckue GyHKIUH, HX
CBOHCTBa U TpadHKu

97 Tpuronomerpudeckue GyHKIUH, HX
CBOHCTBaA U IpaduKu

28 Tpuronomerpudeckue GyHKIUH, HX

CBOICTBa U ITpaduKu




TIpumeps! TPHTOHOMETPHUYECKUX

29
HEpaBeHCTB

30 TIpyMephl TPUTOHOMETPHYECKUX
HEPaBEHCTB

31 TIpuMepb! TPUTOHOMETPHYECKUX
HEpaBEHCTB

3 TIprMepb! TPUTOHOMETPHYECKUX
HEpaBEeHCTB
KonTtponbHas paboTa o reme
"Jlorapudmuueckast GpyHKIUSL.
Jlorapudmudeckue ypaBHeHUs U

33 HepaBeHcTBa. TpHTOHOMETpHIECKHE
(OYHKIHH U UX
rpaduku. TpuronoMeTprdeckue
HepaBeHCTBA"

34 HenpepsiBHble GpyHKIIHK

35 MeTo UHTEPBAJIOB IS PEIICHHs
HEpaBeHCTB

36 MeTo HHTEPBAJIOB JJIS PEIICHHs
HEpaBEeHCTB

37 TIpousBoaHas GyHKIHN

38 TIpousBoaHast GyHKIHN

39 T'eomerpuueckuii u pusngeckuii cMbICT
IIPOU3BOIHOM

40 T'eomerpuueckuii u pusngeckuii cMpIcT
MPOU3BOAHON

41 IIpousBoaHbIe 3eMEHTapHBIX (YHKIHH

42 IIponsBonHEIC 31eMEHTapHBIX QYHKIHH




TIpousBoaHas CyMMBbI, IPOU3BEICHUS,

43 .
4acTHOTO QyHKIHI

m IIpousBoaHas cyMMBl, IPOU3BEICHMU,
4acTHOro (QyHKIHI

45 IIpousBoaHas cyMMBbl, IPOU3BEICHMU,
YacTHOTO QyHKIHI
IIpumeHeHHe MPoU3BOIHOMN K

46 HCCIIeZIOBAaHNIO (DYHKIUH HA MOHOTOHHOCTb
U DKCTPEMYMBI
IIpumeneHune nponsBoaHOM K

47 HCCIIeI0BaHHIO QYHKIIMHA HA MOHOTOHHOCTh
U DKCTPEMYMBI
IIpumeneHune npon3BoaHOM K

48 uccreioBaHuI0 QyHKIUI Ha MOHOTOHHOCTD
U 9KCTPEMYyMBI
IIpumeneHune npon3BoaAHOMN K

49 UCCIIeZIOBAaHUIO (DYHKIUH HA MOHOTOHHOCTb
U 9KCTPEMYyMBbI

50 Haxoxnenne HanOOIIbIIEro 1 HANMEHBIIErO
3Ha4YeHHs QYHKIUH HA OTPE3Ke

51 HaxosxneHre HanOOIBIIEr0 U HAUMEHBIIETO
3Ha4YeHHs QYHKINH HA OTPE3Ke

59 HaxosxneHre HanGoIIBIIEr0 U HAUMEHBIIETO
3HaueHUs (QPYHKLUM Ha OTpe3Ke

53 HaxoxneHue Han6oIbIIEr0 U HAUMEHBIIETO
3HaueHus (QPYHKLUM Ha OTpe3Ke

54 HaxosxaeHne HanOOIBIIEr0 U HAUMEHBIIIETO

3HaueHUs (PYHKIUM Ha OTPE3Ke




Haxoxnenune HanOO0JIBIIETO U HAMMEHBIIIETO

5 3HauYeHUs QYHKIMU HA OTPE3Ke
IIpumenenne npou3BoAHON It
HAaXOJK/ICHUS HAMJIYYLIEro PEIICHHUS B

56 MPUKITAHBIX 33a4ax, IJIsl OTpeICIICHHS
CKOPOCTH TIpoLiecca, 3alaHHOTO (opMyIoit
WU TpaduIKOM

57 KonrpospHas paboTa o Teme
"TIponsBoanas. [IpumeHeHne Mpou3BOAHOM "

58 IlepBooOpasnasi. Tabuiia nepBOOOPa3HBIX

59 TlepBooOpasnasi. Tabnuia nepBOOOPa3HBIX

60 Wurerpain, reomerpudeckuii 1 Gpuznueckuit
CMBICI HHTErpaja

61 Wurerpain, reomeTpudeckuii U GuMIecKuit
CMBICIT HHTErpaja

62 HWarerpan, reomerpuueckuil 1 Gpu3HIecKuit
CMBICI HHTErpaja

63 Beraucnenue uaTerpana no gpopmyie
Hrrorona—JleiiOuuna

64 Beruucnienne nHTErpaia mo Gpopmysie
Herorona—JIeiibHuna

65 Brruucnenue nnterpana mo popmyse
Herorona—JleiiOunma

66 Brruucnenue nnterpana mo popmyse
Hrrorona—JleiiOunna

67 CucreMsl INHEHHBIX ypaBHEHHH

68 CucTeMB! IMHEHHBIX ypaBHEHUH

69 Pemenne npukIagHbIX 33424 C IOMOIIBIO




CHUCTEMBI JINHEWHBIX YpaBHEHUI

70

Pemenue npuknaaHbix 3a1a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YpaBHEHUI

71

Cucremsl 1 COBOKYITHOCTH LEJbIX,
PpalrOHAJIbHBIX, UPppalUOHATIbHbIX,
TOKa3aTCIIbHBIX, J'IOFapI/I(l)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HEPABCHCTB

72

CHCTEeMBI 1 COBOKYITHOCTH LICITBIX,
palMOHANIBHBIX, HPPALMOHABHBIX,
MOKA3aTeIbHBIX, JOrapHOMHICCKUX
YpaBHEHUI ¥ HEPABEHCTB

73

CHCTEeMBI I COBOKYITHOCTH LIEJTBIX,
paLOHANBHBIX, HPPALIHOHABHBIX,
MOKA3aTebHBIX, JOrapHOMHICCKAX
YpaBHEHUH ¥ HEPABCHCTB

74

75

76

CHCTeMBI i COBOKYITHOCTH II€JIBIX,
PaLMOHAIBHBIX, HPPALMOHAIBHBIX,
HOKa3aTeNbHbIX, JIOTapHHMUIECKUX
YPaBHEHHI 1 HEPaBEHCTB
Hcnonp3oBanue rpagukoB GyHKIMN 11
pELIeHHsT YPaBHEHHUI U CHCTEM
Hcnonp3oBanue rpadukoB GyHKIMN 11
peLIeH s YPaBHEHHUI U CUCTEM

7

IIpumenenue ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEIICHHIO MAaTEMaTHYECKUX
3aj1a4 W 3aJ1a4 M3 pa3inuyHbIX obacTei
HAYKH U peaibHOM KHU3HU

78

KonrpossHas padota o teme "HUurerpan u




ero npuMeHeHus. CrcTeMbl ypaBHEHHH

HaTypaJ'H:HLIe M ICJIbIC YMCla B 3a/la4ax U3

7 peanbHON KU3HU

80 HarypaipHble 1 11es1bIe Yrcia B 3a1a4ax 13
peanbHON KU3HU

81 HarypanpHble 1 11e71bIe Yrclia B 3a1a4ax 13
peatbHOM KU3HHU

82 TIpu3Haku OeTUMOCTH LETBIX YHCET

83 TIpu3Haku OeTUMOCTH LETBIX YHCET

84 [Ipu3Haky A€IMMOCTH IENBIX YHCEN

85 TloBTOpenue, 00001ICHUE, CHCTEMATH3AIHS
3HaHU. YpaBHEHUs

86 TloBTOpenue, 00001IeHHE, CHCTEMATH3AIHS
3HaHUil. YpaBHEHUs

87 TloBTOpenue, 00001ICHHE, CHCTEMATH3AIHS
3HaHU. YpaBHeHUs

88 TloBTOpenue, 06001ICHHE, CHCTEMATH3AIHS
3HaHU. YpaBHEHUs

89 [ToBTOpeHue, 0600IIeHNE, CHCTEMaTH3AINS
3HaHU. YpaBHeHUs

90 TloBTOpenue, 0600IEHHE, CHCTEMATH3ALHS
3HaHWU. Y paBHEHUS

01 TloBTOpenue, 06001ICHHE, CHCTEMATH3AIIHS
3HaHui. HepaBeHncTsa

92 TloBTOpenue, 0600IIEHHE, CHCTEMATH3AIHS
3HaHuil. HepaBeHcTBa

93 TToBTOpenue, 06001ICHHE, CHCTEMATH3AIIHS




3HaHuil. HepaBeHncTBa

TloBTOpenue, 0600IIEHHE, CHCTEMATH3ALHS

94 . 1
3HaHuil. HepaBeHcTBa

95 TToBTOpenue, 060061EHNE, CUCTEMATH3ALHS 1
3HaHuil. Cucrembl ypaBHEHUI

96 TToBTOpenue, 06061EHNE, CHCTEMATH3AIHS 1
3HaHuil. CucremMbl ypaBHEHUI

97 IloBTOpenue, 00001IeHUE, CHCTEMATH3AIHS 1
3HaHUH. OyHKIMK

98 IloBTOpenue, 00001IeHUE, CHCTEMATH3ALHS 1
3HaHuH. OyHKIMK

99 Htorosas xoHTpoIbHAS paboTa

100 Htorosas xoHTponbHAS paboTa
O06o6uieHne, cucTeMaTH3alMs 3HaHUi 3a

101 Kypc anreOpbl ¥ Hauall MaTeMaTHYECKOTO 1
anamm3a 10-11 xiaccoB
O0600mieHne, cucTeMaTH3aIMs 3HAHUI 32

102 Kypc anreOpsl X Hagall MaTeMaTHIECKOTO 1
anaimu3a 10-11 xiaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

* MaTemMartuka: anrebpa v Hadajia MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHS.
AunreOpa u Hauana MaTeMaTHdeckoro ananusa, 10-11 kmaccel/ Anumos 111LA.,
Komsarun F0.M., TkaueBa M.B. u npyrue, AKiimoHepHoe 001IeCTBO

«M3narenscTBO «IIpocBemenue»

METOIUYECKHUE MATEPHAJIbI 1JI51 YUUTEJISA
Anrebpa u Hadajla MaTeMaTHICCKOT0 aHaIM3a. MeTonYecKe peKOMEHIallNH.
10-11 xmaccel

Astop(s1): ®emoposa H. E.

JIuans YMK: YMK 1. A. Anumos, 10 xi. (6a3).

INU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.math.ru

http://teacher.ru

https://math-ege.sdamgia.ru


http://fcior.edu.ru/
http://www.math.ru/
http://teacher.ru/
https://math-ege.sdamgia.ru/

HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeGHOro Kypca «I'eomeTpusi» ©a30BOr0 YpOBHS IS
obyuaromuxcs 10 -11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOrO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAapTa CPEeIHEro odIero oopasoBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHMH, TPEIBABIAEMBIX K
MaTeMaTHYeCKOMY OO0pa30BaHWIO, H TPATUIUH POCCHUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl 00SCIICYMBACT OBJIAJICHUE KITFOUEBBIMU KOMITCTCHIIUSIMH,
COCTaBJIIOIIIMMHM OCHOBY JUUII CaMOPa3BUTHS W HENPEPHIBHOTO 0OOpa30BaHWUS,
IIEJIOCTHOCTh OOIIEKYJILTYPHOTO, JMYHOCTHOTO U II03HABATEIHLHOTO Pa3BHTHS
JUYHOCTH 00YYarOIIMXCS.

HEJA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus OOYCJIOBJIEHA MPAKTHYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHUS T€OMETPUM B HAINPaBICHUU JIMYHOCTHOTO
pa3BuTUsa oOyuarmmxcs, ¢GopMupoBaHUs (YHKIIMOHAIBHON MaTEeMaTHYECKON
IPAaMOTHOCTH, U3YUYEHUS APYTUX YUEOHBIX JUCHUILINH. Pa3BuTHe y 00yUarommxcs
MPaBWIBHBIX TPEJICTABICHUN O CYIIHOCTH M MPOUCXOXKJACHUU T€OMETPUUYECKUX
aOCTpaKIUif, COOTHOIIEHUHU PEATHLHOTO M HJICAILHOTO, XapaKTepe OTPaKEHUS
MAaTEMaTUYECKOM HAYyKOW SBJICHUM M IIPOLECCOB PEAIBHOTO MHPA, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOAECIUPOBAHUS B HAYYHOM
MMO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUalluXxcs, a TaK)Ke KAayeCTB MBIIUICHHS, HEOOXOIUMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust sBIsIETCS OMHUM W3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HaYYHOM HANPaBJICHHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe wMbIuieHHe, (GOPMUPYEMOE TMPH U3YUYCHHH OOYYarOIMIMMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUU U MOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKIACHU N
B XOJIC PEIICHUS TeOMETPUUYECKUX 3ajlady, YMEHHUE BBIJIBUTaThb U OINPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS TPH PELMICHUM 3aJa4 €CTECTBEHHO-
Hay4YHOTO ITUKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpHuEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JacTAX AesATEIbHOCTU dYenoBeka. OpHUeHTaIusi 4eJloBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPYXKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBanus  JAeUcTBUTENbHOCTU. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 0OBEIMHSIET pa3Hble BHJABl Y4YeOHOW U TPYAOBOM JEATEIBHOCTH,



SBIISICTCS OJHUM M3 MPO(ecCHOHATBHO BAXKHBIX KAauecTB, MOITOMY aKTyallbHa
3amaya (POPMHUPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHUECKOHN IEATEIHHOCTH TI0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHusi mporpammbl yueOHoOro kypca «['eomerpusi» Ha 0azoBoM
ypoBHE 00y4yeHUss — o00mieo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  obOecreueHHe  BO3MOXKHOCTH  MPUOOpPETeHUS |
UCTIONB30BaHUS CHUCTEMAaTHYECKUX TEOMETPHUSCKUX 3HAHWUM W JIeHCTBHIA,
cenu(pUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOT'O TPOJIO0JDKEHUST 00pa3oBaHuUs
0 CIIEIUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIIAJTHBIM HCIIOJIH30BAHHEM T€OMETPHH.

[Iporpamma mo reomeTpun Ha 0a30BOM ypOBHE MpeJHAa3HAuYe€HA MJid
00yJaroONINXCsl CPeIHEH IIKOJbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHMA
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOywaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PHUKON TeOMETpHH W HEOOXOAWMBIE s J>KU3HH B COBPEMEHHOM
obuiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETPHUIO OoJiee
ry0OKO, €Clii B JaibHEHIIeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPUUYECKUX
3HaHUAX B MPO(ECCHOHAIBHOM EeATEeTHPHOCTH.

JIOCTI)KeHHE TIeTd  OCBOEHUS TPOTpamMMbl  00ECIeUYMBaeTCS pPEIICHHEM
COOTBETCTBYIOIIUX  3a7ad. lIpHOpUTETHBIMH 3aJadaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHe B 10—11 kiaccax sSBISIOTCS

dbopMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KyJBTYPHI B OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;
dbopMupoBaHUE TPEJCTABICHUS O MHOTOTPAaHHHKAX W TelaX BpaIICHHS
KaK O BOXHEHIINX MAaTEeMaTUYECKUX MOJEISX, MO3BOJISIFOIIMX OIHCHIBATH
Y M3y4aTh pa3HbIC SBICHUS OKPYXKAIOIIETO MUPA,

dbopMupoBaHHE YMEHHUS pacrmo3HaBaTh Ha 4YepPTEekKax, MOJEISIX U B
pealbHOM MHUPE MHOTOTPaHHUKH U Tella BpallleHus;

OBIIQZICHHE METOAAMH DPEIICHHS 3a/ad Ha TIOCTPOSHUSI Ha M300PaKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

dbopMupoBaHHE YMEHHS OINEPUPOBATh OCHOBHBIMH TOHSATHSMH O
MHOTOTpaHHUKAX M TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOHCTBaMU,
OBIAJICHHE  alNTOPUTMaMU  pPEIICHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIE  JIOKa3aTeIbHbBIE
pacCy>KIeHUsT B XOJ€ pEIICHHs CTepEeOMETPUUECKHX 3aJad M 3ajad C
MPAKTHYECKUM COJIEpPIKaHUEM,

pa3BUTHE  MHTEIUIGKTYalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOyJarommxcsi, MO3HABATCIILHONH  aKTUBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHUU, KPUTHYHOCTH MBIIUICHHUS



dbopmupoBanue (GyHKIIMOHATHHON I'PaMOTHOCTH, pEJIeBaHTHOM
reOMETPUU: yMEHHE paclo3HaBaTh TNPOSBICHHUS T'C€OMETPHUECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KUIHEHHBIX
CUTYaIlMsIX W TPU W3yYEHUH APYTUX YUEOHBIX MPEIMETOB, MPOSBICHHUS
3aBHCHUMOCTEH ¥ 3aKOHOMEPHOCTEH, (OpMYyITUpOBaTh HX Ha SI3BIKE
TE€OMETPUHU U CO3[]aBaTh TEOMETPUUECKUE MOEIH, IPUMEHSITh OCBOCHHBIN
TEeOMETPUYCCKUI ammapaT sl pelIeHUs MPaKTHKO-OPHUEHTHUPOBAHHBIX
3a7a4, MHTEPIIPETUPOBATH U OIICHUBATH MOJyUYEeHHBIC PE3yIbTaTHI.

OTnuYuTenbHOW OCOOCHHOCTBIO MPOTPaMMBI SBISIETCS BKIIIOUEHUE B KypC
CTEpEOMETPUH B Hayalle ero M3y4YeHUs 3ajad, pelmaeMblXx Ha YypOBHE
WHTYUTUBHOTO TIO3HAHHUS, ¥ ONPEACIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U TPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIHPYET MPOTEKaHWE MHTYHUTHBHBIX MPOIECCOB, MOTHBUPYET K
TaTbHEHTIIEMY H3yUEHUIO TIpeIMETa.

[Ipennoutenue oTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOIY OOYUEHUSs, TO
€CTh TEOPETUYCCKUE 3HAHUSI MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIAMETHO-
NPAKTHYECKON JesATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUNA Yy
yyalmxcsi B Kypce CTEpEeOMETpPHUH MPOBOIUTCS 3a CUET peIIeHus 3aaad Ha
CO3laHME  MPOCTPAHCTBEHHBIX 00pa3oB W  3adady Ha  ONEPHPOBAHUE
pOCTpaHCTBEHHBIMU oOpazamu. Co3manue oOpa3za HPOBOJUTCS C OMOPOH Ha
HATJSAHOCTh, a ONEepUpoOBaHHWE 00pa3oM — B YCIOBHAX OTBICYCHHUS OT
HaTJISAHOCTH, MBICJICHHOTO H3MEHEHHSI €0 UCXOAHOTO COJIePIKaHUSI.

OcHoBHEIE conepkarenbHble TUHUH Kypca «I'eomerpun» B 10-11 kmaccax:
«MHuororpaHHuku», «IIpsMblie U TIIOCKOCTU B POCTpaHCTBEe», «Tema BpameHus»,
«BekTopsl 1 KOOpAUHATHI B MTPOCTpaHCTBE». DOPMUPOBAHNE TIOTUYECKUX YMEHUM
pacmpenenseTcss He TOJbKO IO COJCPXKATSIBbHBIM JUHUSAM, HO M 1O TOJaMm
00y4eHHUs Ha YpPOBHE CpPEeIHEro 001Iero oopa3oBaHusl.

Conepxanne 0Opa30BaHMs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOEHHUsSI pabouell MporpaMMbl, paclpeleN€éHHBIM TI0 ToJaM OOyYeHHUS,
CTPYKTYpUPOBAHO TakKhM O00pa3oM, 4YTOOBI OBJIAJICHNE TI'€OMETPUYCCKUMHU
MOHATHUSMHU W HaBBIKAMH OCYIIECTBIUIOCH TOCIEIOBATEILHO M MOCTYIATENBHO, C
COOJIFO/ICHHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIFOYAJIKCH B
OOIIyI0 CHCTEMY T€OMETPHYECKHX TMPEACTABICHUN OO0YJArOMIUXCs, PACIIUPSs H
yrayOsis e€, o0pa3yst IpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha uzyuenue reometpuu otBoauTcs 2 yaca B Henento B 10 kimacce u 1 vac B
Henento B 11 kiacce, Bcero 3a jaBa roja ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue NpsMBIX B MPOCTPAHCTBE. IEpPECEKarONIuecs,
napajuielibHble W CKpeIMBaroIMecs mnpsMble. [lapamnenbHOCTh OPSAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE. MapajuleibHbIE IMpsSMbIE B IMPOCTPAHCTBE,;
MapajuieIbHOCTh TPEX MPSAMBIX; MAPAJUIETBHOCTh MPSAMOM U IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMU CTOPOHAMH; YIroJl MEXAY MNpPSIMBIMH B HPOCTPAHCTBE.
[TapamnenbHOCTh  IIIOCKOCTEM: napaJuleNbHble  IUIOCKOCTH; CBOMCTBa
napajieNibHbIX — TiockocTed. [lpocreiine mnpocTpaHCTBEHHblE (GUTYpPHl  HA
IUIOCKOCTH: T€Tpadp, KyO, napajjiesienune/; MOCTPOECHUE CEUEHUH.

[lepneHauKyJISPHOCTD NMPAMOW U IUIOCKOCTH: NEPNEHAUKYJIAPHBIE MIPSMBIE B
MIPOCTPAHCTBE, MPSMBIE MApPAJUIEIbHbIE W NEPHNEHAUKYJSAPHBIE K IUIOCKOCTH,
MPU3HAK TEPNEHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOM
MEPIEHIUKYIIPHON IIOCKOCTU. YTIbl B MPOCTPAHCTBE: YrOJd MEXKIY MPSMOU U
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroj, JIMHEWHBI Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyJIIp ¥ HAKJIOHHBIE. PACCTOSIHUE OT TOUKH JO IUIOCKOCTH, PACCTOSIHHE
OT  TOpsIMOM 7O  IUIOCKOCTH,  MpOeKIuss  QUurypsl Ha  IJIOCKOCTD.
IlepneHUKYJISIPHOCTh  IUIOCKOCTEHM: TMPU3HAK NEPHEHAUKYIAPHOCTH  JIBYX
IJI0CKOCTEN. TeopeMa 0 TpEX NMepIeHAUKYIIsIpax.

MHoOrorpaHHMKH

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHThl MHOTOTPAHHHUKA, BBIITYKIIbIC
Y HEBBINYKJIbIE MHOIOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. Ilpusma: N-yronpHas
NpU3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsAMas U HAKJIOHHAs MPU3MBI; OOKOBast U
MOJIHAs MIOBEPXHOCTh PU3MBL. [Tapamenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamumpa: N-yronbHas nupamuaa, rpaHd U
OCHOBaHHE NMUPAMUIbI; OOKOBAsI U MOJTHAS MOBEPXHOCTh MUPAMU/Ibl; PABUIIbHAS U
yceu€HHas IUpaMuaa. OJIEMEHThl MNpu3Mbl M nOupamubl. [IpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTIOTPAaHHUKA, MPaBWJIbHAS NpU3Ma U
MpaBWJIbHASI TNUpaMUJa; [pPaBWIbHASA TPEYroJbHAas NUpaMula U TPABUIbHBIN
teTpadsp;, KyO. IlpencraBieHune o npaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap v ukocasap. CeueHus npu3Mbl U TUPaMUBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MHPSIMOMH,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHUpaMuJax, HNapajuieienuIenax,
MPaBUJIbHBIX MHOTOI'PAHHUKAX.



Brluncnenue 3J€MEHTOB MHOTOTPAHHHMKOB. pE&Opa, AMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSMOU TMPU3MBI,
IJIOMIAalb OCHOBAaHHWHM, TeopemMa O OOKOBOM IOBEPXHOCTH TMPSMOU TMPU3MBL.
[Tnomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TNPABUIBLHONH MHPaMUIBI,
TeopeMa O Iulomanu yceuéHHor nupamunabl. [lonstue o0 o0BéMe. OO0BEM
MUPaMU/IbI, TTPU3MBI.

[TogoOuble Tena B mnpoctpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuapudeckas MTOBEPXHOCTH, obpazyroriue UTUHIPUIECKON
MOBEPXHOCTH, OCh IMWJIMHIPUYECCKOW TOBEPXHOCTH. LIWIWMHIpP: OCHOBaHUSA W
OOKOBasi TOBEPXHOCTh, OOpaszywInas W OCh, IUIOMAAb OOKOBOW W TIOJHOM
TTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIHA, 00pa3yromasi
U OCh; TIUIOMAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3yroIye U BEICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIaJb MOBEPXHOCTH CHEPHI.
B3aumnoe pacrnosnoxxenue cdepsl U MIIOCKOCTH; KacaTelibHas TIOCKOCTh K cdepe;
TJI0IAIb CEPHI.

N3o0paxenue Ten BpalieHus Ha TUIOCKOCTH. Pa3BépTKa IUIMH]Ipa U KOHYCA.

KoMOuHanuu Tem BpamieHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIH OKoJIO cdepsl; cdepa, BOHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIICHHS.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tenl. Teopema 00 00BEME
MPSMOYTOJBHOTO TapajuieNenunena U ciaeAcTBUsS w3 He€. OO0OBEM UMIUHIpA,
KoHyca. O0BEM I1apa u MIomaab cephl.

[TogoOubie Tena B mpoctpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEJL.

Ceyenus 1uiuHApa (mapauleabHO M MCPIEHAMKYISIPHO OCH), CECUYCHHS
KoHyca (mapajjielibHOe OCHOBAHHIO M TMPOXOMASIIEE Yepe3 BEPIINHY), CEUCHHS
mapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTu u B ipocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4uciio. PasiioxkeHne BeKTOpa 1Mo TpEM HEKOMILIAaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX  C
MPUMEHECHUEM TPaBWJI JICUCTBUM ¢ BeKTopamu. lIpsMoyroibpHas cHcTeMa



KOOpAWHAT B IIPOCTPAHCTBC. KOOp,III/IHaTBI BCKTOpPA. HpOCTGfIHIPIG 3aJadyu B
KOOpAHHAaTax. Yron MCKOY BCKTOpaMU. CKaJ'ISIpHOC IMPOU3BCACHUC BCKTOPOB.
Brrunucnenue YIJI0B MCXKAY NPAMBIMHA U ITJIOCKOCTSMMU. KOOp)IHHaTHO-BCKTOpHBIﬁ
MCTOI IIpU pCHICHUN T'COMCTPHUUICCKUX 3ada1.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOro TMpeaMeTa
«MaremaTnka» XapaKTEepU3YIOTCS:

I'paxkaanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMK 00Yy4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUICKOro 0O0IecTBa, TMpeACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHHUSA DPA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TPaKAAHCKOTO oOmecTBa (BbIOOpPBI, OMPOCBI W TP.), YMEHUEM
B3aUMOJECHCTBOBATh C COLMAIBHBIMM HMHCTUTyTAMU B COOTBETCTBUM C HX
(GyHKUMSAMHY U Ha3HAYEHHEM.

IIarpuornyeckoe BOCIMTAHME

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaskIaHCKOM UIEHTUYHOCTH, YBAKEHUS K
MPOILJIOMY U HACTOSIIIEMY POCCUICKON MaTEMATHUKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTEMAaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHH B JAPYTUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS |

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOrO HapoJja,
chOpMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHHUSA, JOTUYECKOTO TOBEICHHS,
CBS3aHHOI'O C IPAaKTHYECKUM IPUMEHEHUEM JOCTH)KEHUN HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOT'O BKJIAJIa B TOCTPOECHUE YCTOMYUBOIO Oy IyIIETO.

JcTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHEM K MHUpPY, BKIIOYAss 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/ad, peuieHui, paccyXIeHui,
BOCIIPUMMYHNBOCTBIO K MATEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HUCKYCCTBA.

Duznyeckoe BOCIMTAHHE!

chOpMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHuYeCKHue 3HaHHUS B
MHTEpecax 3J0pOBOro U 0e30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 37I0pPOBbIO (310pOBOE MUTaHHE, COANAHCUPOBAHHBIA PEXKUM 3aHATHHA U

OTAbIXA, peryisipHas (1)1/131/1qec1<a51 aKTI/IBHOCTb) ; (bl/ISI/I‘{eCKOI“O
COBCPIICHCTBOBAHMA, Impu 3aHATHUAX CHOpTHBHO-OS}IOpOBHTCHBHOﬁ
ACATCIIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM LEHHOCTH TPYIO0JIIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  NpodecCHOHATBHOM  NIEATETbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccud U pealn30BbIBaTh COOCTBEHHbIE >KW3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa3oBaHUIO W
caM0o00pa30BaHUIO Ha TMPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCcTHIO B PEIIEHUM MPAKTUUECKHUX 3a7a4 MaTeMaTUYECKOW HAPaBICHHOCTH.

IKO0JOrHIeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKONW KYJIbTYphl, TMOHUMAaHUEM BIUSHUSI
COIMATbHO-3KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLUATIBHOM
Cpelbl, OCO3HAHMEM TJO0OAJBHOTO XapakTepa HAKOJOTHMYECKUX MpoOJieM;
OpUCHTAIlMEH HAa MPUMEHECHHE MaTEeMaTUYeCKUX 3HAHWM JJIs pEIIeHUs 3aaad B
objacTh OKpyKaroled cpeapl, IUIAHUPOBAHUS TIOCTYNKOB W OIEHKH UX
BO3MOYKHBIX TOCJICICTBUH JJIs1 OKPYKAKOIIEH CpeIbl.

IleHHOCTH HAYYHOTO NO3HAHMSI:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKu W  OOIIECTBEHHOW TMPAKTUKH, TMOHHUMaHUEM
MaTeMaTU4YeCKONH HayKu Kak cdepbl YeJIOBEUYECKOW eATeIbHOCTH, ATAloB ¢
Pa3BUTHA M 3HAYMMOCTU JJIsi Pa3BUTUA ITUBUIM3AIMU; OBJIAJICHHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTYpOW Kak CpPEJACTBOM IIO3HAHUS MUDA,
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIIEAOBATEIBCKYIO JIEATCIIBHOCTD
WHJVMBHUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeIMeTHbIE Pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl YYeOHOTO IpeaIMeTa
«MaremaTuka» XapaKTePHU3YIOTCS OBJIAJICHUEM YHHBEPCAJbHBIMU
NO3HABAMENIBHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHLIMU Pe2YISIMUBHBIMU OetCMBUIMU.

1) Yuusepcanvnvie = noznasamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 6az068vlX KOSHUMUBHBIX npoyeccos obyuaowuxcs (oceoenue
Memo008  NO3HAHUA  OKpyJcarue2o  Mupa,  HNpuMeHeHue  102UHeCKUXx,
UCCNe008aMeNbCKUX Onepayuil, ymeHul pabomams ¢ ungopmayuer).

ba3oBble Jornyeckne aeiicTBUS .

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHYCCKUX
O00OBEKTOB, TOHATUH, OTHONICHUH MEXKIY IOHATUAMU; (POPMYIHPOBATH
ONpEJCIICHUST  TOHATHH, YCTAaHABIWBAaTh CYIIECTBCHHBIH  IPU3HAK
KJaccu(UKAIMU, OCHOBaHUS I OOOOIICHHWS W CpPaBHCHHS, KPHTCPUU
MIPOBOIUMOTO aHAJIH3a,

BOCIIPUHUMATh, (QOPMYJIHpPOBATH W  MPeoOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YAaCTHBIE W OOIIue;
YCIIOBHBIC;

BBISBJISATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTtuBopeunss B (aKTaX, JMaHHBIX, HAONIOJACHHUSIX U YTBEPIKICHUSX;



npepiaraTh  KpUTEPUM  JUIsl  BBIABIGHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEY N,
JeNaTh BBIBOJBI C HWCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHI TT0 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
yTBepKJAcHUN (IpsAMBbIC U OT NMPOTHUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTh TPHUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS ¥ BBIBOJIBI,
BBIOMpATh CIOCOO pelicHHus ydeOHOW 3amaun (CpaBHHMBATH HECKOJIBKO
BApUAHTOB pEIEHHUsS, BBHIOMpATh HamOoJiee MOAXOMANINN C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECR).

Bba3oBble ucciieqoBaTeIbcKHe AeiicCTBHSA:
WCTIOJb30BaTh BOIPOCHI KaK HMCCIIEIOBATEIBCKUI WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh BOIMPOCH], (PHUKCHUPYIOIIHE MPOTHBOpEYHE, MpodiieMy,
yCTaHaBIMBaTh HWCKOMOE W  JaHHOE, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINIO, MHEHHUE,
MIPOBOJIUTH CaMOCTOSITEIIEHO CTUIAHWPOBAHHBIH OKCIIEPUMEHT,
HCCIICIOBAHNE 10 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BbEKTa, SBIICHHUS, TIPOIECCa, BBIIBICHHIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSMH, TIPOIIECCAMHU;
CaMOCTOSITETTFHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI IO Pe3yabTaTam
NPOBEJAEHHOTO HAOIOJICHUS, MCCIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIECHNUH;
MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKkKe BBIJIBHTATh
MPEIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nndgopmanmei:
BBISIBJIATE MeUIIUTH WH(GOPMAIIMY, TaHHBIX, HEOOXOIUMBIX IJII OTBETA
Ha BOIIPOC U /IS PEIICHUS 3aa4H,;
BBIOMpaTh  HMH(POpPMALMIO W3  WCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIIPETHPOBATh MH(DOPMAILIHIO
pa3IMYHBIX BUIOB U (HOPM TIPECTABICHNUS;
CTPYKTYpPUPOBATh MHPOPMAIIHIO, TPEACTABIATh €€ B Pa3INYHbIX (opMax,
WJLTIOCTPUPOBATH TPaQUUECKH;
OLICHUBATh Ha/IEKHOCTD uHpOpMaIUN 1o CaMOCTOSITEITEHO
chOpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KOMMYHUKaAmMueHble  Oelicméusi, 00ecneyusaom

coOpMUPOBAHHOCINb COYUANLHBIX HABLIKOE 00YUAIOUJUXCAL.
Oo0menue:



BOCIPUHUMATh U  (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBUM C
YCIOBUSAMHU U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCHBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS I10
X0y pELICHUS 3a/1a4d, KOMMEHTHPOBATH IMOJYyUYEHHBIN pE3yJIbTaT;

B X0JIe 00CYXICHHs 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOU TEMBI,
npo0eMbl, perraeMoi 3a7a4u, BbICKa3bIBaTh UJIEH, HAllEJICHHBIE Ha TTOUCK
pEUIEHUs; COIMOCTABISITh CBOU CYXKAEHUS C CYXKICHUAMH JAPYTUX
YYaCTHUKOB JlMajora, OOHapyXHBaTh pa3judyve U CXOJACTBO TO3MIIMHA; B
KOppeKTHO! popme hopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh  PE3ydbTaThl  pEIIeHUs  3ajJaud,  IKCIEPUMEHTA,
UCCIIEIOBAHUSI,  MPOEKTa;  CaMOCTOATEJIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHHS C Y4€TOM 3aj1a4 NPE3CHTAIMN 1 OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

NOHMMaTh W HUCIIOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
MHIUBUIYaTbHON paOOThI IPU PEIICHUU YUeOHBIX 3a/1a4; MPUHUMATD LIETb
COBMECTHOM JIESITENIbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeessiTh BUAbI padoT, 10roBapuBaThCs, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBaTh B IPYMIIOBBIX popMax padboThl (00CYkIeHMUs, 0OMEH MHECHUH,
«MO3TOBBIC IITYPMBI» U WHBIC); BBINOJHATH CBOK YacTh paOOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JAPYTMMHM WICHAMH KOMAaHJbI;
OLICHMBAaTh KAaueCTBO CBOETO BKJIAJia B OOIIMUA MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

3) Vuusepcanvnvie  pezynamueHuvle oelicmaus, obecneuugarom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCIU.

Camoopranuszanms:
COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3a7]a41, BBIOUPATH CIIOCOO PEIICHHUS
C YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:
BJa/JI€Th HABBIKAMHM  II03HABATEJIbHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTaTOB,
BJaJ€Th CIMoco0aMHM  CaMOIPOBEPKH, CAMOKOHTPOJIS —Ipolecca u
pe3ysibTaTa penieHus: MaTeMaTHYeCKOM 3a1auH;
NPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH pPEIICHUHU
3a/layd, BHOCHUTb KOPPEKTHUBbI B JEATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pe3yjibTaTa LEId U YCIOBHUSIM, OOBICHATH
MPUYUHBl JTOCTUKEHUSI WJIM HEIOCTHKEHHS PE3YJIbTATOB JNESITEIbHOCTH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OmnepupoBaTh NOHATUSAMHU: TOUKA, MIPsIMasi, MIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CIEACTBHS W3 HUX INPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATHAME: APAJUICTLHOCTD W TIEPIEHAUKYIIPHOCTD MPSIMBIX
Y IJIOCKOCTEMN.

KnaccuduimpoBaTh B3aMHOE paCTOJIOKEHUE MPSIMBIX W IJIOCKOCTEH B
MIPOCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH. JBYTPAaHHBIA yTroJl, TPaHW [BYIPAHHOIO YTJa,
peOpo IBYrpaHHOTO yTia;, JIMHEWHBIH Yrojl JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JABYTPAaHHOTO YTJIa.

OmnepupoBaTh TOHSATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA ¥ HEBBIMYKIIbIH
MHOTOTPAaHHUK, 3JIEMEHThI MHOTOTpAaHHUKA, TPABUILHBI MHOTOTPaHHHK.

Pacrno3HaBaTh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (MHpamuia; MpHU3Ma,
NPSIMOYTOJIBHBIN TapajieNienune, Kyo0).

KnaccudumnmpoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAHHS  JJIS
kinaccuukanuy  (BBIMYKJIblE M HEBBIMYKJIblE MHOTOTPAHHUKH; IPABHIbHBIC
MHOTOTPaHHHUKH; MIPSIMBIC ¥ HAKJIOHHBIE MPU3MBI, TAPAJIICIICIUITCIbI).

OmneprpoBaTh MOHATUSMU: CEKYIIast MJIOCKOCTh, CEUEHNUE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUIIBI TIOCTPOCHUS CEYCHHM, UCTIONB3YSI METO]] CIIEIOB.

CTpouTh Ce4YeHHWs] MHOTOTPAHHHKOB METOJOM  CJICJIOB,  BBIMOJHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaX0XACHUE TE€OMETPUYCCKUX BEITUYHH 10 00pa3iam Wiu
QITOPUTMaM, TPHUMEHsS WM3BECTHBIC aHAJIUTHYCCKHE METOIbl MPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ]a4 Ha BBIYHMCIICHHE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKH JO TPSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPETIHNBAIOIUMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaX0XACHUE TEOMETPUYCCKUX BEITUYHH 10 00pa3iaM Wiu
ITOPUTMaM, TPHUMEHsS WM3BECTHBIC aHAJIUTHYCCKHE METOIbl MpPH PEIICHUH
CTaHIAPTHBIX MaTEMaTHYECKMX 3a7ad Ha BBIUMCICHHE VYIJOB  MEXIY
CKPCIIMBAIOIUMUCS TPSIMBIMH, MEXAY TpPSIMOH U TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, TBYTPAHHBIX YTJIOB.



Bbruuciiate 00bEMBI U IJIONIAU TMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMmuziia) ¢ [pUMEHEHHEM (OpPMYJ;, BBIUMCIATH COOTHOIICHUS MEXKIY
TIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMu OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSMH. CHMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH HHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensTh reomeTpuueckue (HaKThl [ PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEeANoJaraliuX HECKOIbKO 1Iar0B PEIEHUS, €CIU YCIOBUS NPUMEHEHHUS
3aJlaHbl B SIBHOM (opMme.

[IpuMeHAT, HpoCTEHIIME MPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUYECKUX 3a7aY.

[IpuBOoaUTH HpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
KU3HH, paclO3HABATh NPOSBIECHUE 3AKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh NONYYEHHBIE 3HAHUS Ha IMPAKTUKE. aHAIU3UPOBATH pPEAJIbHbIC
CUTyallud W TNPUMEHATh H3YyUYECHHBIE IOHATUS B IPOLIECCE IOMCKA pPEUICHUs
MaTeMaTu4eckd CcHOpPMYyITUPOBAaHHOM MpOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPHUM, HCCIEN0BATh IIOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, armapara aireopbl; pemarhb
MIPAaKTUYECKUE 3a1a4H, CBA3aHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh MOHATUSMH. UWIMHJIPUYECKAs TMOBEPXHOCTh, OOpa3yIOIIHe
IUJTUHIPUYECKOM  MOBEPXHOCTH;  MWIMHAP;  KOHUYECKAs  IOBEPXHOCTH,
oOpasyroIre KOHUUECKOM MOBEPXHOCTH, KOHYC; cheprudeckasi TOBEPXHOCTh.

Pacrnio3HaBaTh Tena BpaiieHus (MAIHHIDP, KOHYC, cdepa U map).

OOBSACHATH CLIOCOOBI TOJTYYSHUS TEJT BPaAICHHUS.

KnaccudunmpoBats B3aMHOE pacloiokeHUe cPephl U MITOCKOCTH.

OnepupoBaTh MOHATHIMU: IIAPOBON CErMEHT, OCHOBAHHE CEIMEHTA, BBHICOTA
CEerMEHTA; IapOBOM CJIOW, OCHOBaHHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Beruucnare  o0BEMBI M IUIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHus,
TCOMETPUYECKUX TeJ C MPUMEHEHUEM (pOpMYII.

OnepupoBaTh TMOHATHSAMU. MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy U
OmMMCaHHBIN oOKkoJI0 cdepbl; cdepa, BHOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaICHUSI.

BrIuncasaTh COOTHOIICHUS MEXAY IUIOMIAIIMHU TOBEPXHOCTEH M 00bEMamMu
MMOJOOHBIX TEIL.



N300paxkath u3ydaemble (UIYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETUPOBATH M NpeoOpa3oBbIBaTh HHMOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha YepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BBINOAHATH JEHCTBUSL CIOXKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBSCHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHATh IpaBUIIO NapaJUICICIUIEAA.

OnepupoBaTh MOHATUSAMHU . JEKAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZyYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yol MEXKIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEIAEHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YUCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJSIPHOE NPOU3BEICHHME, pACKIAAbIBATHL BEKTOP MO JIByM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPANHAT.

[IpumensTe reomeTpuueckue (HaKThl I PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPEeANoJararlinX HECKOIbKO IIar0B PEIIECHUs, €CIN YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (opMme.

Pemate mpocreiiiiie reoMEeTpUYECKHe 3a/adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemlarb 3agaun Ha [10Ka3aTEIbCTBO MAaTEMAaTHYECKUX OTHOUIEHWW U
HAXO0XJCHUE FeOMETPUUYECKUX BEIMYMH MO 00pa3iiaM WM alropuT™MamM, IpUMEHss
M3BECTHBIE METOBI IIPU PEUIEHUN CTaHIAPTHBIX MAaTEMAaTHUECKUX 3a]1ay.

[IpuMeHAT, mpocCTEHIIME MPOrPAMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUYECKUX 3a1ad.

[IpuBoguTH HpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
KU3HH, paclO3HABATh NPOSBIECHUE 3AKOHOB T€OMETPUM B UCKYCCTBE.

[IpuMeHATh NONYYEHHBIE 3HAHUS Ha MPAKTHKE. aHAIU3UPOBATH pPEAJIbHbBIC
CUTyallud W TNPUMEHATh H3YyUYECHHBIE IOHATUS B IIPOLIECCE IIOMCKA pPEHIECHUs
MaTeMaTu4eckd CcHOpPMYyTUPOBAHHOM MpOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPHUM, HCCIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, armapara aireopbl; pemarhb
MIPAaKTUYECKUE 3a1a4H, CBA3aHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3/eioB U TeM (uudpossbie)
Konrpoabusie | IlpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsl pa6oTsl
pecypcsl
https://lesson.edu.ru/
1 Beenenue B crepeoMeTpuro 10 1 http://school-
collection.edu.ru
IIpsiMBIE M INTOCKOCTH B IMPOCTPAHCTBE https://lesson.edu.ru/
2 p pocTp . 12 1 http://school-
INapayutenbHOCTh TPSIMBIX M IIJIOCKOCTEH ;
collection.edu.ru
TleprieHAUKYIAPHOCTD MPSAMBIX U https://lesson.edu.ru/
3 PHCHANKYIAP P 12 http://school-
IJIOCKOCTEH .
collection.edu.ru
https://lesson.edu.ru/
4 VI1bI MEKIY TPSAMBIMH U TIOCKOCTSIMH 10 1 http://school-
collection.edu.ru
https://lesson.edu.ru/
5 MHOrorpaHHHKI 11 1 http://school-
collection.edu.ru
https://lesson.edu.ru/
6 O0BEMBI MHOTOTPAHHUKOB 9 1 http://school-
collection.edu.ru
7 IloBTOpEHUE: ceueHus, pacCTOSIHUS U YIIIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE

HaumeHoBaHMe pa3fenoB U TeM (undposbie)
Ne n/m Konrtpoasnbie | IpakTuyeckue

NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE

padoTsI pa6oTsl
pecypcbl

Tena BpauieHust 12

OOBEMBI TEN 5

BexTops! 1 KOOpAUHATHI B IPOCTPAHCTBE 10

TloBTOpenue, 06o0OLICHUE, 7 1

CUCTeMAaTH3aLus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
KoJsuuecTBo 4acoB DJIeKTPOHHBIE
Ne Tema ypoka Kour II Aata udposbie
n/n Beero POJbHBIE PaKTHYeCKHe | JyueHus nu@p
padoTsI padoTsI oGpa3oBaTe/bHbIE
pecypcbl
OCHOBHBIE TIOHSTHSI CTEPEOMETPHH:
TOYKa, MPsAMas, INIOCKOCTh, POCTPAHCTEO. https://lesson.edu.ru/
1 INpaBuna n300paskeHUsI HA PHCYHKAX: 1 04.09 http://school-
nU300paXeHust TIOCKOCTEH, MapalIeIbHbIX collection.edu.ru
npsiMbIX (OTPE3KOB), CEpeIHbI OTPE3Ka
INonsATHs: nepecekaromuecs MWIOCKOCTU hitps:/flesson.edu.r/
2 ' 1 07.09 http://school-
[epeceKaronuecs IpsiMasi U IIOCKOCTh -
collection.edu.ru
3 [NoHsATHA: MEepeceKaroUINecs MIOCKOCTH, 1 1 11.09 http://s_chool-
MepeceKaronrecs mpsiMast U INIOCKOCTh ' collection.edu.ru
3HAaKOMCTBO C MHOTOTpaHHHKaMH, https://lesson.edu.ru/
4 n300pakeHre MHOTOTPaHHUKOB Ha 1 14.09 http://school-
PHCYHKaX, Ha IIPOEKIIMOHHBIX YepTeKax collection.edu.ru
HavanbeHble cBeneHns 0 KyOe U IUpaMue, https://lesson.edu.ru/
5 ux pa3Bépriu u Moaenu. CedeHus 1 18.09 http://school-
MHOTOTPaHHHUKOB collection.edu.ru
HauanbHble cBefileHHs 0 KyOe U THpaMHU/Ie,
6 WX pa3BEPTKU I/I}?\/IOJICIII/I. (ng‘{eHI/IHp ! 1 21.09 M‘M
collection.edu.ru
MHOTOTPaHHUKOB
IMonsiTHE 00 AKCHOMATHYECKOM https://lesson.edu.ru/
7 [IOCTPOCHHUHU CTEPEOMETPHH: aKCHOMBI 1 25.09 http://school-
CTEpEOMETPHH U CIEICTBUS M3 HUX collection.edu.ru
INonsTHe 06 aKCHOMAaTHIECKOM
8 [OCTPOCHHUHU CTEPEOMETPHH: aKCHOMBI 1 28.09 http://s_chool—
CTEPEOMETPHUH U CICIACTBHS M3 HUX collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

ITousitrie 06 aKCHOMAaTHYECKOM

http://school-

9 IIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI 02.10 -
collection.edu.ru
CTEPEOMETPHUHU U CICACTBUSA U3 HUX
10 nocrpocmn crepeomerpimt axcrows o510 | tedlischook
collection.edu.ru
CTCPEOMETPHUHU U CICACTBUSA U3 HUX
Bsaumuoe paclnonomeﬂne NpsSIMBIX B hitps://lesson.edu.ru/
1 EI;OCTpaHCTBe. HepeceKaromuecs, 09.10 http://school-
pauTeNbHBIC M CKPELHBAOIIHECs J)icollection.e du.ru
psiMbIe -
HapaﬂHeHBHOC.TL MPSMBIX U NJIOCKOCTEN B https://lesson.edu.l’u/
12 EpOCTpaHCTBe: MapaJUTEbHEIE MPAMBIE B 12.10 htto://school-
pPOCTpPaHCTBE; MapalIeNbHOCTh TPEX _picollection.e du.ru
TIPSIMBIX
TMapamienbHOCTh MPAMBIX U IIOCKOCTEH B https://lesson.edu.ru/
13 npocrpanctse: [lapauieabHOCTb IPSAMOR 16.10 http://school-
U IIIOCKOCTH collection.edu.ru
https://lesson.edu.ru/
14 VTIibl ¢ COHANIPABIEHHBIMA CTOPOHAMHE 19.10 http://school-
collection.edu.ru
https://lesson.edu.ru/
15 Vros Mex 1y IpSIMbIMH B [IPOCTPAHCTBE 23.10 http://school-
collection.edu.ru
https://lesson.edu.ru/
16 Vros Mex 1y NpSIMbIMH B IPOCTPAHCTBE 26.10 http://school-
collection.edu.ru
[NapasiensHOCTb MIIOCKOCTEH: https://lesson.edu.ru/
17 ) 06.11 http://school-
napauieIbHbIE IUIOCKOCTH -
collection.edu.ru
https://lesson.edu.ru/
18 CBoiicTBa NapauIeIbHBIX MIOCKOCTEH 09.11 http://school-

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

[IpocTeiimue mpocTpaHCTBEHHBIE GUTYPHI

https://lesson.edu.ru/

19 Ha TUIOCKOCTH: TETPasp, Kyo, 13.11 http://school-
napauIeICIUIe collection.edu.ru
https://lesson.edu.ru/
20 IocTpoenue ceueHuit 16.11 http://school-
collection.edu.ru
. p: -
21 TocTpoceHie ceueHuit 20.11 htt //S.C hool
collection.edu.ru
KonrpospHas padota o treme "IIpsMbie u
22 IUIOCKOCTHU B IPOCTPAHCTBE. 23.11
[NapayuienbHOCTb NPAMBIX M IIIOCKOCTEH"
[epreHUKYIAPHOCTD TIPSIMOM U https://lesson.edu.ru/
23 IUIOCKOCTH: MIEPIICHIUKYISPHBIC PSMbIC 27.11 http://school-
B IPOCTPAHCTBE collection.edu.ru
IpsiMbie HADALTEILHbE 1 https://lesson.edu.ru/
24 nef) TeH, prna HBIE K TJIOCKOCTH 30.11 htp://school-
PHICHIHIYIIAP collection.edu.ru
I[IpsiMble TapauiebHbIC 1 http://school-
25 04.12 .
MepIEeHIUKYISIPHbIE K INIOCKOCTH collection.edu.ru
[Ipu3HaK NepIeHIUKYIIPHOCTH MPSIMOKN U https://lesson.edu.ru/
26 mfocmcm PHCHHKYILP p 07.12 http://school-
collection.edu.ru
Ipu3HaK MepHeHINKYISPHOCTH TPSIMON 1 http://school-
27 11.12 .
[IOCKOCTH collection.edu.ru
Teopema 0 MPSIMON MEPIIEHIUKYIISIPHOI https://lesson.edu.ru/
28 HHOIC)KOCTH p PHCHAHKYIAD 14.12 http://school-
collection.edu.ru
Teopema 0 TIPSIMOH TIePIICHAUKYIISPHON http://school-
29 18.12 -
IJIOCKOCTH collection.edu.ru
Teopema 0 IPSIMOH TIEPIICHIUKYIIPHON htto://school-
30 [JIOCKOCTH 21.12 Atp:/ISCNO0™=

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

[NeprieHMKyISAp U HAKJIOHHBIE!

https://lesson.edu.ru/

31 paccTosiHUE OT TOYKH JI0 TIOCKOCTH, 25.12 http://school-
paccTosiHHE OT HPSIMOI [0 INIOCKOCTH collection.edu.ru
2| pacrosmme or rossm nd mrackocTH 212 | hupilischook
” ' collection.edu.ru
paccTosiHUE OT MPSIMOM JI0 TJIOCKOCTH
Tlepnenaukynsp U HaKJIOHHbIE:
33 pacpcmﬂineyOT I”l)"O'-IKI/I 10 TIIIOCKOCTH mm
. ' collection.edu.ru
paccTOsIHKE OT MPSIMOM JI0 TJIOCKOCTH
TeprieHAUKYISAP U HAKIOHHBIE! htto://school-
34 paccTosiHiE OT TOYKHU 10 MIOCKOCTH, in.
5 collection.edu.ru
paccTosTHUE OT MPSMOH JI0 TNIOCKOCTH
VYTibl B IPOCTPAHCTBE: YrOl MEKAY https:/Aesson.edu.nu/
35 MPSIMOH U INIOCKOCTBIO MM
collection.edu.ru
. N https://lesson.edu.ru/
s | eyrpammiiyron, mnlinui yron ntp:lischool-
yrp yra collection.edu.ru
37 JIByrpaHHBIi yrou1, TMHEHHBIN yrou http://school-
JIBYTPAHHOTO yria collection.edu.ru
TMepneHMKyISAPHOCTD IIOCKOCTEN: https://lesson.edu.ru/
38 IIPU3HAK NEePHEHAUKYISIPHOCTH ABYX http://school-
IJIOCKOCTEN collection.edu.ru
TleprnenquKyISIpHOCTD IJIOCKOCTEH:
39 r1p1¥1)3HaIfl negneinnkynapﬂocm JBYX hﬂm
i collection.edu.ru
IJI0CKOCTEH
TleprneHMKyISAPHOCTD IJIOCKOCTEH:
40 n}f}i}?alfl negneinziynﬂpsgc:; ui;yx MM
i collection.edu.ru
IJIOCKOCTEMH
https://lesson.edu.ru/
41 Teopema 0 TPEX MEPICHAUKYIAPAX http://school-

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

http://school-

42 Teopema 0 TPEX MEPHEHAUKYIIPAX -
p P PHCHAHKYILP collection.edu.ru
43 Teopema 0 TPEX MePIEHIUKYIIIPax http://school-
p P PHCHAHKYIHD collection.edu.ru
KonTponsHas paboTa 1o reMam
44 "[lepneH MKy IAPHOCTD MPSMBIX U
iockocTel” 1 "YTibl MKy MPSIMBIMU K
MJI0CKOCTSIMH"
IToHsiTHE MHOTOI'PaHHHKA, OCHOBHBIE
3JIEMEHTBI MHorolr) AHHUKA, BBIITYKJIBIE U https:/flesson.edu.ru/
45 HEBBIMTYKJIbIE MHorpor aHHI/;KI/I' }2;33&5 TKa http.//school-
i P » passep collection.edu.ru
MHOTOTpaHHHUKA
IIpusma: N-yrojpHas npusMa; rpaHyd i
ocpHOBaHmI }rllr HM3MBI; IT pﬂMaH u gaKHOHHaH hitps://lesson.edu.ru/
46 ) P > 1P http://school-
MPU3MBI; OOKOBas | TIOJTHAsI TOBEPXHOCTh -
collection.edu.ru
MIPU3MBI
TTapannenenuren, TpsIMOYroabHbII https://lesson.edu.ru/
47 P » TPAMOYTC http://school-
napajieNienuIe]] ¥ ero cBoiicTea -
collection.edu.ru
IMupamuga: N-yrojibHas MUpamMuia, TPaHu
H OI;HOB;:[HI/IG ri,; aMUJIBI; 6I0)K0B:l:[ﬂ u P https://lesson.edu.ru/
48 PaMHJIBL, ’ http://school-
MOJTHAsI IOBEPXHOCTD TTHPAMHUJIBI; -
N collection.edu.ru
MpaBUIbHAS U yCeuEHHAS TUpaMuia
[paBuIbHBIC MHOTOTPAHHHUKH: MIOHATHE
IIPaBUIBHOTO MHOTOTPAaHHUKA, https://lesson.edu.ru/
49 NpaBUIIbHAS TPU3MA U TPABHJIbHAS http://school-
MMPaMuU/ia; PaBUIIbHAS TPEYTOJIbHAS collection.edu.ru
MIpaMUia U IPaBWIBHBINA TETPadap; KyO
IMpexncraBieHne O MPaBHIBHBIX https://lesson.edu.ru/
50 MHOTOTPaHHUKAX: OKTad/Ip, T0AEKadIp U http://school-
HKOCadIp. collection.edu.ru
51 CHMMeTpust B IPOCTPAHCTBE: CHMMETPHSI https://lesson.edu.ru/

OTHOCHUTCIIBHO TOYKH, HpHMOfI,

http://school-



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

IJIOCKOCTH. DJIEMEHTBI CUMMCTpPHUHU B
nupamMuJax, rnapamuiejacnumnenax,
TNPaBUJIbHBIX MHOT'OI'PaHHUKAX

collection.edu.ru

Bruraucienne 21eMeHTOB

https://lesson.edu.ru/

52 MHOT'OIPaHHUKOB: p&0pa, 1UaroHalH, http://school-
YTIIBI collection.edu.ru
oo nosepeotn ool oM https:flesson.edu.ru/
53 p oup P - http://school-
IO/ OCHOBAHUH, TeopeMa 0 OOKOBOM -
M collection.edu.ru
TTOBEPXHOCTH MPSIMOH MPU3MBI
[Tnomans OOKOBOW MOBEPXHOCTH U
54 MTOBEPXHOCTH MIPABHIILHOM TTHPAMHUIIBI, http://school-
TeopeMa O IUIOMIaAn GOKOBOI collection.edu.ru
TTOBEPXHOCTH YCEUEHHOW NMUPaMUIBI
KonrtposnbHas paboTa 1o teme
55 " "
MHororpaHHuKu
https://lesson.edu.ru/
56 Ioustre 06 06bEME http://school-
collection.edu.ru
http://school-
57 OOBEM TUpPaMHIBI https://lesson.edu.ru/
collection.edu.ru
. http://school-
58 OBnEM mupamu el collection.edu.ru
. http://school-
5 R collection.edu.ru
60 O0BEM nUpamMuIbI
https://lesson.edu.ru/
61 OOBEM MPU3MBI http://school-
collection.edu.ru
.. p: -
62 O0BEM IPU3MBI http://school

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

63 O0BEM IPU3MBI

64 KontponbHas pabota no reme "O0bEMBL
MHOTOT'PaHHHUKOB"

[ToBTOpenue, 06o0IIeHNE
65 cucreMaru3anys 3HaHui. [ToctpoeHne
CEUCHHIA B MHOTOTPaHHUKE

[ToBTOpenue, 06o0LIeHNEe
CUCTEMAaTH3alMs 3HaHUi. Berauciaenue
PpacCTOsSTHUIL: MEXTy ABYMSI TOYKaMH, OT
TOYKH JI0 IPSIMOH, OT TOUKH J10
MJI0CKOCTH, MEKAY CKpEIIUBAIOIIIMHUCS
TIPSIMBIMU

66

67 HTorosast KOHTpoJIbHAsI paboTa

IToBTOpeHue, 0600IICHHE
cucTeMaTu3alys 3HaHui. Berancienue
YIIIOB: MEXKIY CKPEIIHBAIOIUMHUCS
MPSMBIMH, MEXIY IPSIMO¥ H TIIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YIJIOB MEXLY
IJIOCKOCTAMU

68

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KosinuecTBO yacoB

Bcero

KonrposbHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypchl

Coepa u map: LeHTp, paguyc, JTuaMeTp;
IUIOIA/Ib TOBEPXHOCTH Chepbl

BzanmHOe pacnonoxeHue chepsl u
IUIOCKOCTH; KacaTelIbHasi INIOCKOCTb K
chepe; iomans chepst

H3o6paxenue chepsl, mapa Ha
mwiockocTu. CeyeHus mapa

Hununapudeckas IOBEPXHOCTD,
00pasyromye UIHHIPUIECKOI
TIOBEPXHOCTH, OChb III/IHPIH[lpPI‘ICCKOP‘I
TIOBEPXHOCTH

Hunuuzap: ocHOBaHUS U OOKOBAast
MIOBEPXHOCTH, 00pa3yommas u och,
I011a1b OOKOBOM U MOJHON
IIOBEPXHOCTHU

W300paxeHne HUITHHAPA Ha MIOCKOCTH.
PasBéprka unnunapa. Ceuenus

WUIMHIPa (IUI0CKOCTBIO, MapalIeIbHOM
WA TIEPIEHUKYISIPHON OCH LIUITMH/IPA)

Konuueckas noBepxHocTb, 0Opasymomue
KOHHYECKOHU MOBEPXHOCTH, OChb
BEpIIMHA KOHUYECKOH MOBEPXHOCTH




KOHyC: OCHOBAHHE U BEPILINHA,

8 o0pa3syroliast ¥ 0Ch; IIOLIa b OOKOBO U
IIOJIHOM MOBEPXHOCTH
Yceuénnblil KoHyc: oOpasyouue u

9 BBICOTA; OCHOBAHHUS U GOKOBas
MMOBEPXHOCTh
N3o06paxeHne KOHyca Ha TIIOCKOCTH.
Pa3Béprka koHyca. CeueHust KoHyca

10 (TTOCKOCTBIO, MapauieIbHON
OCHOBAHUIO, M INIOCKOCTBIO, TPOXOAAIICH
Yepe3 BEpILINHY)

1 KomOuHamys Ten BpanieHus 1
MHOTOT'PaHHHKOB
MHororpanHuK, OITMCAHHBIH OKOJIO

12 chepsl; cdhepa, BiucanHast B
MHOT'OT'PaHHHK HJIH B TEJIO BPAILICHUS

13 [onstie 06 06véMme. OcHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O0BEM LUIIUHpA, KOHYCa

15 O0bEM 1Iapa 1 mionaas chepbl
[lonoGHbIe Tena B IPOCTPAHCTBE.

16 COOTHOILIEHUS MEXTY TUIOIAAIMKI
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

17 KonrponbsHas pabota o remam "Tena
Bpauenus” u "O0bvembl Ten"

18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHue U BBIYHUTAaHUE BEKTOPOB

20 YMHOK€HHE BEKTOpA Ha YHCIIO




21

PasnoxeHne BeKTOpa 0 TpEM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napajuiesienunena

22

23

24

Pemenue 3a1ay, CBA3aHHBIX C
MPUMEHEHHEM TIpaBUII JEUCTBHIL ¢
BEKTOpaMu

IIpsiMoyrosbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BeKTOpa.
IpocTeiimue 3a1a4u B KOOpAUHATAX

VYrou Mexny Bekropamu. CkajsipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brraucnenune YIJI0B MEXAY NPAMBIMU U
IIJIOCKOCTAMHA

26

KoopauHaTHO-BEKTOPHBIH METOJ IIPH
PCIICHHH FeOMETPHISCKHX 3a/1a4

27

KonrposnbHas pabota no reme "BexkTopbl
U KOOPMHATHI B IPOCTPAaHCTBE"

28

[loBTOpenue, 06061IeHUE U
cucTeMaru3anys 3HaHui. OCHOBHbIE
¢burypsl, GaxTel, TCOPEMBI Kypca
TUTAaHUMETPHU

29

IToBTOpEHME, 06001IIEeHHE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GakTel, TCOPEMBI Kypca
IUTAHUMETPUH

30

[loBTOpenue, 06001IeHNE U
CHCTEMaTH3allus 3HaHUH. 3a1adn
IUTAHUMETPUHU U METOJIbI UX PEIICHHUS




TToBTOpenue, 06001ICHHE U

31 cUCTEMAaTHU3alMs 3HaHW. 3a1auun 1
IUTAHUMETPUH U METO/IbI UX PEIICHHUS
[loBTOpenue, 06061IeHNE U

32 crcTeMarn3anus 3Hanuil. OCHOBHBIE 1
¢burypsl, GaxThl, TECOpPEMEI Kypca
CTepeoMeTpUr

33 Hrorosast KOHTpOJIbHAsE paboTa 1

34 IToBTOpEHue, 06061.ueH1fe " 1
cucTeMaTu3alys 3HaHHUi

OBLIEE KOJIMYECTBO YACOB I10 3

ITPOI'PAMME




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

* MaTemMartuka: anrebpa v Hadajia MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHS.
I'eometpus, 10-11 knaccewl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkimonepHoe oo6miectBo «M3narensctBo «IIpocBenienue»

METOINUYECKHUE MATEPHAJIBI UIAA YUUTEJIA

Metoaunueckue pekomenaarun. 10-11 knaccel (k yaeOnuky Artanacsa JI. C. u

ap.)

MU PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCbI CETHU
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.math.ru

http://teacher.ru

https://math-ege.sdamgia.ru


http://fcior.edu.ru/
http://www.math.ru/
http://teacher.ru/
https://math-ege.sdamgia.ru/

HOACHUTEJIBHAA 3AIINCKA

PabGouas mnporpamMma y4eOHOro Kypca «BepoSTHOCTh W CTaTHCTHKa»
6a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
MPEABSBIICMBIX K MaTEMaTHYCCKOMY OOpPa30BaHUIO, W TPAIULUNA POCCHUCKOTO
oOpa3oBaHus. Peanmuzamuss mporpamMMmbl 0OCCIICUMBACT OBJIAJICHUE KITFOUCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIIMMH OCHOBY JUISI CAMOPAa3BUTHUS U HEMPEPBIBHOTO
00pa30BaHus, LEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BHUTHSI TUIHOCTH O0YYAIOIITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Y4eOHbIH Kypc «BeposITHOCTh M CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISCTCS
MPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO YYCOHOTro Kypca 0a30BOTO ypOBHS
OCHOBHOHM mmkoJibl. Kypc mpemnasHadeH it (GOpMHUPOBAaHHUS Yy OOYYaIOIIUXCS
CTaTUCTHYCCKOW KYJIbTYpbl W TIOHUMAHUS POJU TEOPHUH BEPOSTHOCTCH Kak
MaTEMaTHYECKOTO MHCTPYMEHTA IS M3YUYCHUS CIIyYalHBIX COOBITUH, BEIIMYUH W
nporeccoB. Ilpu m3ydeHum Kypca oOOTamarTcs MPEACTABICHHS YYallUXCs O
METO/IaX UCCJICIOBAHUS N3MEHYMBOTO MHUPA, Pa3BUBACTCS TOHMMaHUE 3HAYUMOCTH
A OOIIHOCTH MAaTeMaTHYECKUX METOHOB II03HAHUA KaKk HEOThEMJIEMOM YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copeprxanue Kypca HalpaBJICHO Ha 3aKPEIUICHHE 3HAHWH, TOJYYCHHBIX MpHU
M3YYCHUHM Kypca OCHOBHOW IIKOJIBI M Ha Pa3BUTHE NPEJCTABICHUN O CIydalHBIX
BCJIMYMHAX W B3aHMMOCBA3IX MEXKIy HHMH Ha BaXHBIX NPHUMEpPax, CHOXKETBI
KOTOPBIX ITOYEPITHYTHI U3 OKPYXKAIOIIETO MUPA.

B cooTBeTcTBMM C yKa3aHHBIMHM IIESIMH B CTPYKType Y4eOHOTO Kypca
«BeposATHOCTh M CTAaTUCTHKA» CPEAHCH IKOJIBI Ha 0a30BOM YPOBHE BBIJCICHBI
CIICITYIONINE OCHOBHBIC COJACpXaTeIbHbIC JHHUM. «Cly4aiiHble COOBITHS H
BEPOSATHOCTHY, «CITyJdaifHbIe BETUYMHBI U 3aKOH OOJIBIITUX YHCEII».

BaxHyro d4acTh Kypca 3aHUMaeT HM3y4YEHHE T'COMETPUYCCKOTO U
OMHOMHAJILHOTO paclpeieICHUH M 3HAKOMCTBO C UX HEHPEPHIBHBIMH aHAJIOTaMHU
— TI0KA3aTeJIbHBIM ¥ HOPMAJIBbHBIM PacIpe/IeICHUSMH.

Conepxanne ymHMH «CioydaliHble COOBITUS W BEPOSATHOCTHU»  CIY)KUT
OCHOBOH s (hOPMHPOBAHUS TPEJCTABICHUN O paclpeeICHUN BEPOSTHOCTEH
MEXIy 3HAUCHUSMH CIyYalHBIX BEJIMYMH, a TaK)Ke 3Ta JIMHUSA HEoOXoJMMa Kak
0a3za 11 W3ydeHHUsS 3aKOHA OOJBIIMX YHCET — (yHIAMEHTAJIbHOTO 3aKOHA,
JCHCTBYIOIIETO B TIPUPOJAC H OOIIECTBE M HMEIOIIET0 MaTeMaTHYECKYIO



dopmanmmzanmro. Cam 3aK0H OOJBIIMX YHCEN TpeiaracTcs B 03HAKOMUTEIbHOM
dbopMe ¢ MUHIMAJIBHBIM HCIIOJIb30BaHUEM MaTEMaTHICCKOTo hopMaiu3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIIYYaWHBIMH  BEIIMYHMHAMH,
aKIICHTUPYIOT BHUMAaHWE IIKOJIHPHUKOB Ha OMHCAHWUM M HM3YyYCHHUH CIydalHBIX
SIBJICHUH C TTOMOIIBIO HEMPephIBHBIX (yHKIMA. OCHOBHOE BHUMAaHHE YACISICTCS
MOKa3aTeIbHOMY W HOPMAaJbHOMY PacHpeeiCHUSIM, MPH 3TOM IPEATOoaracTcs
O3HAKOMUTEIIPHOE M3YyYCHHE MaTephaiia 0e3 JI0Ka3aTelIbCTB IPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEGHOM IIVIAHE

Ha wusydyenme kypca «BeposTHOCTP W CTaTUCTHKa» Ha 0a30BOM YypOBHE
orBoauTcs 1 9ac B HeAen0 B TEUYEHHWE KaXJIOro rojaa oOydeHwus, Bcero 68
y4eOHBIX YaCOB.



COIAEPKAHUME YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienne JaHHBIX C TOMOUIbl0 Tabmuu W guarpamm. Cpennee
apumeTHyecKkoe, MeIuaHa, HauOoJibllleeé W HaWMEHbIee 3Ha4YeHUus, pa3Max,
JUCTIEPCUs] U CTaHIAPTHOE OTKJIOHEHHUE YUCIIOBBIX HA0OPOB.

Cry4aliHbie SKCIIEpUMEHTHI (OIBITHI) U CITyYaiiHbIe COOBITHS. DJICMEHTAPHBIC
coObITHsI (McXombl). BeposTHOCTh CiydailHOTO cOOBbITHSA. BIU30CTh YacTOTHI U
BEPOATHOCTU  coObITUM.  CrnyyaliHble  ONBITBI  C  PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMU.  BeposTHOCTM  CcOOBITMH B OmbBITaXx ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu Hag COOBITUSAMU: IIepeceueHre, 00bEAMHEHUE, TPOTUBOIOJIOKHbBIE
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcioBHas BEPOATHOCTb. YMHOXKEHHUE BEPOSITHOCTEW. [lepeBo cCilydyaliHOro
skcriepuMenTa. @opmyiia mojiHoN BeposTHOCTU. HezaBucumbie cOOBITHS.

Kom6unaToproe npasmino ymHoxkeHus. [lepectanoBku u Qaxropuain. Yucio
coueranuil. Tpeyronasuuk Ilackans. ®opmyna 6uHoma HeroToHa.

BunapHbIii ciyyaitHbIi OTIBIT (MCTIBITAHKE), yCIieX U Heynada. He3aBucuMbie
ucnbiTanud. Cepus HE3aBUCHMBIX HCHBITAaHWM 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX HCHbITaHUN bepHysum.

Cnyuaitnas  BennuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenus. llpumepsl pacnpenesneHuid, B TOM YHCIE, T'€OMETPUUYECKOE HU
OMHOMHUAJIBHOE.

11 KJIACC

YucnoBble  XapakTEpUCTUKH  CIYYaWHBIX  BEJIMYMH. MATEMATUYECKOE
OKUJIaHWE, IUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHE. I[Ipumepsl npuMeHeHus
MaTEeMaTHYECKOro OXKHUJAHHUS, B TOM YHCJIEC B 3ajladaX M3 IIOBCEIHEBHOM >KHU3HHU.
MaremaTtudeckoe OKuJaHue OWHApHOW CiIydyaHOW BENWYWHBI. MaTeMaThueckoe
OKUJIAHUE CYMMBbI CIy4YaWHBIX BEJIMYMH. MareMaruyeckoe OXUIAHUE W
JTUCTIEPCHUS T€OMETPUIECKOT0 M OMHOMHAIIBHOTO PACTIPEICIICHH.

3akoH OOJBIIUX YHCEI U €ro pojb B HayKe, MPUPOJEC U OOIIECTBE.
Bri6opouHbIit MeTO HCCIIeTI0BaHUH.

[Ipumepsl HENMPEpPBIBHBIX CIy4YaWHBIX BeEJIWYUH. [loHATME O IUIOTHOCTH
pacnpeneneHus. 3agayu, NpUBOASAIIME K HOpMallbHOMY pactipenenenuto. [loustue
0 HOPMAJIBHOM PACIIPEICIICHNH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOro TMpeaMeTa
«MaremaTnka» XapaKTEepU3YIOTCS:

I'paxkaanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMK 00Yy4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUICKOro 0O0IecTBa, TMpeACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHHUSA DPA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TPaKAAHCKOTO oOmecTBa (BbIOOpPBI, OMPOCBI W TP.), YMEHUEM
B3aUMOJECHCTBOBATh C COLMAIBHBIMM HMHCTUTyTAMU B COOTBETCTBUM C HX
(GyHKUMSAMHY U Ha3HAYEHHEM.

IIarpuornyeckoe BOCIMTAHME

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaskIaHCKOM UIEHTUYHOCTH, YBAKEHUS K
MPOILJIOMY U HACTOSIIIEMY POCCUICKON MaTEMATHUKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTEMAaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHH B JAPYTUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS |

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOrO HapoJja,
chOpMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHHUSA, JOTUYECKOTO TOBEICHHS,
CBS3aHHOI'O C IPAaKTHYECKUM IPUMEHEHUEM JOCTH)KEHUN HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOT'O BKJIAJIa B TOCTPOECHUE YCTOMYUBOIO Oy IyIIETO.

JcTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHEM K MHUpPY, BKIIOYAss 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/ad, peuieHui, paccyXIeHui,
BOCIIPUMMYHNBOCTBIO K MATEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HUCKYCCTBA.

Duznyeckoe BOCIMTAHHE!

chOpMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHuYeCKHue 3HaHHUS B
MHTEpecax 3J0pOBOro U 0e30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 37I0pPOBbIO (310pOBOE MUTaHHE, COANAHCUPOBAHHBIA PEXKUM 3aHATHHA U

OTAbIXA, peryisipHas (1)1/131/1qec1<a51 aKTI/IBHOCTb) ; (bl/ISI/I‘{eCKOI“O
COBCPIICHCTBOBAHMA, Impu 3aHATHUAX CHOpTHBHO-OS}IOpOBHTCHBHOﬁ
ACATCIIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM LEHHOCTH TPYIO0JIIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  NpodecCHOHATBHOM  NIEATETbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccud U pealn30BbIBaTh COOCTBEHHbIE >KW3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa3oBaHUIO W
caM0o00pa30BaHUIO Ha TMPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCcTHIO B PEIIEHUM MPAKTUUECKHUX 3a7a4 MaTeMaTUYECKOW HAPaBICHHOCTH.

IKO0JOrHIeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKONW KYJIbTYphl, TMOHUMAaHUEM BIUSHUSI
COIMATbHO-3KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLUATIBHOM
Cpelbl, OCO3HAHMEM TJO0OAJBHOTO XapakTepa HAKOJOTHMYECKUX MpoOJieM;
OpUCHTAIlMEH HAa MPUMEHECHHE MaTEeMaTUYeCKUX 3HAHWM JJIs pEIIeHUs 3aaad B
objacTh OKpyKaroled cpeapl, IUIAHUPOBAHUS TIOCTYNKOB W OIEHKH UX
BO3MOYKHBIX TOCJICICTBUH JJIs1 OKPYKAKOIIEH CpeIbl.

IleHHOCTH HAYYHOTO NO3HAHMSI:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKu W  OOIIECTBEHHOW TMPAKTUKH, TMOHHUMaHUEM
MaTeMaTU4YeCKONH HayKu Kak cdepbl YeJIOBEUYECKOW eATeIbHOCTH, ATAloB ¢
Pa3BUTHA M 3HAYMMOCTU JJIsi Pa3BUTUA ITUBUIM3AIMU; OBJIAJICHHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTYpOW Kak CpPEJACTBOM IIO3HAHUS MUDA,
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIIEAOBATEIBCKYIO JIEATCIIBHOCTD
WHJVMBHUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeIMeTHbIE Pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl YYeOHOTO IpeaIMeTa
«MaremaTuka» XapaKTePHU3YIOTCS OBJIAJICHUEM YHHBEPCAJbHBIMU
NO3HABAMENIBHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHLIMU Pe2YISIMUBHBIMU OetCMBUIMU.

1) Yuusepcanvnvie = noznasamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 6az068vlX KOSHUMUBHBIX npoyeccos obyuaowuxcs (oceoenue
Memo008  NO3HAHUA  OKpyJcarue2o  Mupa,  HNpuMeHeHue  102UHeCKUXx,
UCCNe008aMeNbCKUX Onepayuil, ymeHul pabomams ¢ ungopmayuer).

ba3oBble Jornyeckne aeiicTBUS .

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHYCCKUX
O00OBEKTOB, TOHATUH, OTHONICHUH MEXKIY IOHATUAMU; (POPMYIHPOBATH
ONpEJCIICHUST  TOHATHH, YCTAaHABIWBAaTh CYIIECTBCHHBIH  IPU3HAK
KJaccu(UKAIMU, OCHOBaHUS I OOOOIICHHWS W CpPaBHCHHS, KPHTCPUU
MIPOBOIUMOTO aHAJIH3a,

BOCIIPUHUMATh, (QOPMYJIHpPOBATH W  MPeoOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YAaCTHBIE W OOIIue;
YCIIOBHBIC;

BBISBJISATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTtuBopeunss B (aKTaX, JMaHHBIX, HAONIOJACHHUSIX U YTBEPIKICHUSX;



npepiaraTh  KpUTEPUM  JUIsl  BBIABIGHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEY N,
JeNaTh BBIBOJBI C HWCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHI TT0 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
yTBepKJAcHUN (IpsAMBbIC U OT NMPOTHUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTh TPHUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS ¥ BBIBOJIBI,
BBIOMpATh CIOCOO pelicHHus ydeOHOW 3amaun (CpaBHHMBATH HECKOJIBKO
BApUAHTOB pEIEHHUsS, BBHIOMpATh HamOoJiee MOAXOMANINN C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECR).

Bba3oBble ucciieqoBaTeIbcKHe AeiicCTBHSA:
WCTIOJb30BaTh BOIPOCHI KaK HMCCIIEIOBATEIBCKUI WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh BOIMPOCH], (PHUKCHUPYIOIIHE MPOTHBOpEYHE, MpodiieMy,
yCTaHaBIMBaTh HWCKOMOE W  JaHHOE, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINIO, MHEHHUE,
MIPOBOJIUTH CaMOCTOSITEIIEHO CTUIAHWPOBAHHBIH OKCIIEPUMEHT,
HCCIICIOBAHNE 10 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BbEKTa, SBIICHHUS, TIPOIECCa, BBIIBICHHIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSMH, TIPOIIECCAMHU;
CaMOCTOSITETTFHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI IO Pe3yabTaTam
NPOBEJAEHHOTO HAOIOJICHUS, MCCIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIECHNUH;
MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKkKe BBIJIBHTATh
MPEIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nndgopmanmei:
BBISIBJIATE MeUIIUTH WH(GOPMAIIMY, TaHHBIX, HEOOXOIUMBIX IJII OTBETA
Ha BOIIPOC U /IS PEIICHUS 3aa4H,;
BBIOMpaTh  HMH(POpPMALMIO W3  WCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIIPETHPOBATh MH(DOPMAILIHIO
pa3IMYHBIX BUIOB U (HOPM TIPECTABICHNUS;
CTPYKTYpPUPOBATh MHPOPMAIIHIO, TPEACTABIATh €€ B Pa3INYHbIX (opMax,
WJLTIOCTPUPOBATH TPaQUUECKH;
OLICHUBATh Ha/IEKHOCTD uHpOpMaIUN 1o CaMOCTOSITEITEHO
chOpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KOMMYHUKaAmMueHble  Oelicméusi, 00ecneyusaom

coOpMUPOBAHHOCINb COYUANLHBIX HABLIKOE 00YUAIOUJUXCAL.
Oo0menue:



BOCIPUHUMATh U  (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBUM C
YCIOBUSAMHU U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO
X0y pEelIeHHs 3a]]a4l, KOMMEHTUPOBATH MOJYYEHHBINA PE3YNIbTAT;
B X0JIe 00CYXICHHs 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOU TEMBI,
npo0eMbl, perraeMoi 3a7a4u, BbICKa3bIBaTh UJIEH, HAllEJICHHBIE Ha TTOUCK
pELICHMSI; COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JlMajora, OOHapyXHBaTh pa3judyve U CXOJACTBO TO3MIIMHA; B
KOppeKTHO! popme hopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
NPEACTaBIATh  pe3yJabTaThl  pelIeHus  3a7aud,  SKCIEPUMEHTA,
UCCJEeIOBaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opMmar
BBICTYIUJICHUS C YY4ETOM 3aJ1a4 MPE3CHTALMU U OCOOCHHOCTEHN ayIMTOPUH.
CoTpyaHu4ecTBo:
NOHMMaTh W HUCIIOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
MHIUBUIYaTbHON paOOThI IPU PEIICHUU YUeOHBIX 3a/1a4; MPUHUMATD LIETb
COBMECTHOM JIESITENIbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeessiTh BUAbI padoT, 10roBapuBaThCs, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBaTh B IPYMIIOBBIX popMax padboThl (00CYkIeHMUs, 0OMEH MHECHUH,
«MO3TOBBIC IITYPMBI» U WHBIC); BBINOJHATH CBOK YacTh paOOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JAPYTMMHM WICHAMH KOMAaHJbI;
OLICHMBAaTh KAaueCTBO CBOETO BKJIAJia B OOIIMUA MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

3) Vuusepcanvnvie  pezynamueHuvle oelicmaus, obecneuugarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTAaBJIATH IJIaH, aJiITOPUTM pEILIEHUs 3aJlauH, BBIOUpaTh COcO0 pelieHus ¢
y4ETOM MMEIOUINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BApUAHTHI pelICHUH ¢ y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTpPOJIBb:

BJa/JIE€Th HABBIKAMHM II03HABATEJIIbHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEPILIAEMBbIX ACHCTBUN M MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTaTOB,
BIaJeTh cIoco0aMu CaMOIPOBEPKH, CAaMOKOHTPOJIsS —Ipolecca U
pe3ysibTaTa penieHus: MaTeMaTHYeCKOM 3a1auH;

NpeIBUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPH PELIECHUU
3a/layd, BHOCHUTb KOPPEKTHUBbI B JESATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pe3yjibTaTa LEId U YCIOBHUSIM, OOBICHATH
MPUYUHBl JTOCTUKEHUSI WJIM HEIOCTHKEHHS PE3YJIbTATOB JNESITEIbHOCTH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

Yurarh U CTPOUTDH TAOJIHIIBI U IHATPAMMBI.

OnepupoBaTh  MOHATHUAMH.  CpelHee  apupMeTHUYecKoe,  MeAHaHa,
HanOoJIblIIee, HAMMEHbBIIIEe 3HAUCHHUE, pa3Max MacCHUBA YUCIOBBIX JAHHBIX.

OmnepupoBaTh MOHATHIMHU: CIy4alHBIN SKCIEpUMEHT (OMBIT) U CIy4alHOE
COOBITHE, DIIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN MCXOM) CIYy4allHOrO OTIBITA;
HAXOJUTh BEPOSTHOCTH B OTBITAX C PABHOBO3MOKHBIMU CIYYaMHBIMU COOBITUSMH,
HAaXOJUTh W CPaBHUBATh BEPOATHOCTH COOBITUH B HW3YYEHHBIX CIy4alHBIX
JKCIIEpUMEHTAX.

Haxomute u QopmynupoBaTh cOObITHSI: TNepecedyeHue U OObeIUuHEHUE
JaHHBIX  COOBITHH, COOBITHE, MPOTUBONOJOXKHOE JaHHOMY  COOBITHIO;
MOJIb30BAaThCSl MarpaMmamu Jisiepa U HOpMyJIoi CIOKEHUsS BEPOSITHOCTEW MpU
peLIeHUH 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAsl BEPOSTHOCTh, HE3aBUCHUMbIE COOBITHS;
HaXOAUTh BEPOATHOCTU C IIOMOILIBIO IIpaBUjIa YMHOXKEHUs, C IOMOLIBIO JIepeBa
CJIyYaWHOTO OIIBITA.

[IprMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS ITPHU PEUICHUU 3a/1a4.

OnepupoBaTh NOHATUSMH. HCIBITAHWE, HE3aBUCHMbBIE HCIIBITAHUS, CEPHS
UCIIBITAHUM, ycleX W HeyJadya, HaXOAUTh BEPOATHOCTH COOBITUH B CEpHUH
HE3aBUCUMBIX UCTIBITAHUHN JIO TIEPBOTO yCIeXa; HAXOJIUTh BEPOSATHOCTU COOBITUH B
CepuHu UCHIbITaHUN bepHyiu.

OnepupoBaTh  MOHATHSMHU:  ClIyyallHas  BEJIMYWHA,  pacIpeiecsicHue
BEPOSATHOCTEH, JUarpaMma pacIpeiesIeHusl.

11 KJIACC

CpaBHI/IBaTL BCPOSATHOCTH 3HAUCHUM cnyqaﬁHoﬁ BCIIMYHNHBI I10
pacipCacICHUIO NI C TIOMOIIbIO JUATPAMM.

OHCpI/IpOBaTL IIOHATHCM MAaTECMATHYCCKOI'0 OXKHUJIAHUA, IIPUBOAUTH IIPUMEDPHI,
KaK HIPUMCHACTCA MATCMATHYCCKOC OXHNIAAHHC cnyqaﬁﬂoﬁ BCIIMYNHBI HAXOAHUTDH
MATEMATHYCCKOC OKHUIAAHHNC 110 JdHHOMY PACIPCACICHULO.

Hmets MpCaACTABJICHUC O 3dKOHC OOJIBIINX YHCEIL.

Hmeth MNpCaACTABJICHUC O HOPpMAJIbHOM pPAaCIIPCACICHUU.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM
Ne n/n Kontpoabnsie | IlpakTtuueckue | (uudposbie)
NMPOrpaMMbl Bcero
padoTs padoThI oGpa3oBaTeJbHbIE
pecypebl
[IpencraBneHne JaHHBIX U OMHCATEIHHAS https://lesson.edu.ru/
1 4 1 http://school-
CTATUCTUKA -
collection.edu.ru
Ciry4yaiiHble OTBITHI M CIydaifHbIe COOBITHS, https://lesson.edu.ru/
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1 http://school-
9JIEMEHTAPHBIMU HCXOJaMU collection.edu.ru
3 Ornepanuu HaJ COOBITHAMH, CIOKEHHE 3 https://lesson.edu.ru/
BEpOsITHOCTEH
VYcioBHAS BEPOSATHOCTE, IEPEBO https://lesson.edu.ru/
4 CIIy4aiiHOTO OIIBITa, (POPMYIIa TIOJIHON 6 http://school-
BEPOSITHOCTH U HE3aBHCUMOCTb COOBITHI collection.edu.ru
https://lesson.edu.ru/
5 DJIeMEHTHl KOMOUHATOPHKU 4 http://school-
collection.edu.ru
https://lesson.edu.ru/
6 Cepui 10CIIE[OBATENBHBIX HCIIBITAHUIA 3 1 http://school-
collection.edu.ru
https://lesson.edu.ru/
7 CitydaiiHble BEJIMYKMHbI M PACIIPe/IeTIeHUs 6 http://school-
collection.edu.ru
8 OO0001IEHNHE U CUCTEMATH3ALIAS 3HAHUI 5 2
OBLIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34 3 2



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HanmenoBanue pa3jesioB u TeM nupposbie
Ne n/m P Konrtpoasnbie | IpakTuyeckue (wndpp )
NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI pa6oTsl
pecypchl
1 MaTtemaTtudeckoe 0XXKUJaHUE CITydalHON 4
BEJIMUHMHBI
2 Jucnepcus U cTaHIapTHOE OTKJIOHEHHE 4 1
CIIy4aiiHON BEITHMUYUHbI
3 3aK0H OOJBIINX YHCE 3 1
4 HenpepsiBHbIe ciayualinble BETUUYHUHbI 2
(pacmpenenenus)
5 HopmansHoe pacnpenenenust 2 1
6 TloBTOpeHue, 0606LueHI:Ie " 19 5
CHCTEMAaTH3aLHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo yacoB 1 DJIeKTPOHHBIE
aTa
Nen/m | Tema ypoka B Konrpoabnsie | IlpakTHueckue f T — undpossie
cero padoThI padoThI Y o0pazoBaTeJbHbIE
pecypest
IIpencraBienre qTaHHBIX C TIOMOIIBIO https://lesson.edu.ru/
1 Ta%ﬂi W a aﬂMM B 1 http://school-
L arp collection.edu.ru
Cpennee apupMeTHIECKOE, METHAHA,
H:Hgonbmge?/)l HaMMEHBbIIIee SHHa‘IeHI/Ii[ https://lesson.edu.ru/
2 a3Max, JUCIIEPCHUs, CTaHIapTHOE ’ 1 ! http://school-
p e peu, Aap collection.edu.ru
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudMeTHUYECKOE, MEIHAHA,
PeaL pu¢ A https://lesson.edu.ru/
HAMOOJIbIIICEe U HANMCHBIIIECE 3HAYCHUS, -
3 a3Max, JUCIIePCHs, CTaHAapTHOE 1 http://school-
p A peud, Alap collection.edu.ru
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee apupMeTHIECKOE, MEIMaHAa,
pea pud A https://lesson.edu.ru/
HanOOJIbIIICe ¥ HAUMEHbIIICE 3HAYCHHS, -
4 a3Max, JUCIIEPCHUs, CTAaHAapTHOE 1 http://school-
p A peud, Aap collection.edu.ru
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
CiydaiiHble 9KCIEPUMEHTHI (OTIBITHI) 1 https://lesson.edu.ru/
5 CltydaiiHble COOBITHS. DeMEHTapHbIE 1 http://school-
coObITHS (MCXO/IBI) collection.edu.ru
BeposTHOCTE ciy4ailHOro cOOBITHS.
Bepo;ITﬁocm CO}gI{)ITI/Iﬁ B OIIBITax C hitps:/lesson.edu.ru/
6 P 1 http://school-
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH -
collection.edu.ru
COOBITHSIMU
BeposaTHOCTh ClTydaiiHOTO COOBITHS.
I I;KTH%CKM Z‘éom https://lesson.edu.ru/
7 P P 1 1 http://school-

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Ornepanuy Haj COOBITHAMU:
nepeceyeHue, 00beAUHEHUE COOBITHH,

https://lesson.edu.ru/

8 MPOTHBOIOIOKHBIE COOBITHS hitp./ischool-
. ' collection.edu.ru
Juarpammel Ditnepa
Oneparuiu Haz coOLITIAMH: . https://lesson.edu.ru/
9 nepeceueHue, 00beTMHEHHE COOBITHIA, htto://school-
[POTHBOIOJIOKHBIE COOBITHSL. ND-//SCN00*-
. collection.edu.ru
Juarpammsl Ditnepa
https://lesson.edu.ru/
10 @dopMmyia CII0KEHHS BEPOSITHOCTEH http://school-
collection.edu.ru
VYcnoBHas BEPOSATHOCTD. Y MHOKEHHE https://lesson.edu.ru/
11 BEPOSITHOCTEH. J[epeBo cirydailHoro http://school-
JKCIEPUMEHTa collection.edu.ru
VenosHas BEPOATHOCTS. YMHE))KCHI/IC https://lesson.edu.ru/
12 BEPOSITHOCTEH. J[epeBo Ciryd4ailHOro
IKCIIEPHMEHTA
VenosHast BEPOATHOCTS. YMHg}KeHHe https://lesson.edu.ru/
13 BEPOSITHOCTEH. J[epeBo Ciryd4ailHOro
SKCIIEPHMEHTA
https://lesson.edu.ru/
14 @dopMmyIia MOIHON BEPOSITHOCTH http://school-
collection.edu.ru
https://lesson.edu.ru/
15 DopMyna MOIHOH BEPOSTHOCTH http://school-
collection.edu.ru
16 @DopMmyIia IOJHON BEPOSITHOCTH. https://lesson.edu.ru/
He3zaBucumsie coObITHS
17 KonTtposbHast paborta
https://lesson.edu.ru/
18 KomOuHaTOpHOE MPaBHUIIO0 YMHOKEHHUS http://school-

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

https://lesson.edu.ru/

19 TlepectanoBku u hakTopuan http://school-
collection.edu.ru
https://lesson.edu.ru/

20 Yucno coyetaHuit http://school-
collection.edu.ru
https://lesson.edu.ru/

Tpeyronpnuk Ilackans. @opmyna .
21 uroma HoioToHa http://school-
collection.edu.ru
BunapHhslil ciryqaiiHbli OIBIT
(ucmbITaHue), YCIIeX U Heyaaya. https://lesson.edu.ru/
22 Hesasucumeie ucnbiranns. Cepust http://school-
HE3aBHUCHMBIX HCIIBITAHHUIA JI0 IEPBOTO collection.edu.ru
ycrexa
. https://lesson.edu.ru/
Cepust He3aBHCUMBIX HCIBITaHHIT 3
23 5 http://school-
CPHYIIN collection.edu.ru
Cepwist HE3aBHCUMBIX MCIIBITAHMIA. https://lesson.edu.ru/
24 Tpaktudeckas pabora ¢ http://school-
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHI] collection.edu.ru
https://lesson.edu.ru/

25 CiyuaiiHasi BellMInHa http://school-
collection.edu.ru

26 Pacnpenenenue BeposiTHOCTEMH. Rgp_s/://é::eﬁjgn'edu'm/

Jluarpamma pacrpeieieHust m T
CyMMa U Ipou3BeIeHHE CIydaitHbIX hitps.//lesson.edu.ru/

27 B http://school-

collection.edu.ru
c . https://lesson.edu.ru/
28 yMMa U [IPOU3BEIEHUE CIIyYallHbIX http://school-

BCIINYHH

collection.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

IIpumeps! pacmpeneneHuii, B TOM 4ucie https://lesson.edu.ru/
29 TEOMETPUYECKOE U 6I/IHOMI:IaJ'II:HOC ! htip://school-
collection.edu.ru
IIpumepsl pacnpeneneHui, B TOM YHUCIIe https:/flesson.edu.ru/
30 PHMEPEI pactipen ’ 1 http://school-
reOMETPUYECKOe M OMHOMHUAIILHOE -
collection.edu.ru
31 TloBTOpenue, 0600IeHNE U 1
CHCTEMAaTU3AIMs 3HAHUI
32 TloBTOpEHue, 0606H.[6H%6 " 1
CHUCTEMATHU3ALUS 3HAHNI
33 HTorosas koHTposBHAS paboTa 1
34 TloBTOpenue, 0boOLIICHHE 1 1
CUCTEeMAaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME



https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

Ne n/m

Tema ypoka

KoJsnuecTBO 4acos

Bcero

KonrposbHbie
padoTsl

IIpakTH4eckue
padoThI

Jara

U3y4YeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypchl

TloBTOpenue, 0600LIeHNE,
cucremaruzauus 3Hanui. CiryqaiiHple
OTIBITBHI U BEPOSTHOCTH CIIy4aiHbIX
coObITHii. Cepun HE3aBUCUMBIX
HCIIBITAaHUI

TloBTOpenue, 0600LIeHUE,
cucremaru3zauus 3Hanui. CiryqaiiHble
OTIBITHI U BEPOSTHOCTH CIIy4aitHbIX
coObITHil. Cepun HE3aBUCUMBIX
HCITBITAaHUH

IloBTOpenue, 06001IeHNE,
cucremaruzauus 3Hanui. CiryqaiiHple
OTIBITHI U BEPOSTHOCTH CIIy4ailHbIX
coObITHi. Cepun HEe3aBUCUMBIX
MCTIBITAHUH

TloBTOpenue, 06001IcHHE,
cucremaruzauus 3Hanui. CiryqaiiHple
OIIBITHI ¥ BEPOSITHOCTH CITy4aifHBIX
coObrtuii. Cepuu He3aBUCUMBIX
MCTIBITAHUH

TIpuMepsl IpUMEHEHUS
MaTeMaTHYeCKOTO OKUIaHuUs
(cTpaxoBaHnue, J0TEPES)




MareMaTH9IeCKOE OXKUIAHHE CYMMBI

6 CIly4alHBIX BEJIMYUH
Maremaruueckoe 0XxuiaHue

7 reoMeTpPUYECKOro 1 OMHOMHUAIBHOTO
pacripeneneHuit
Maremaruueckoe 0XxuaHue

8 reoMeTpPUYECKOro 1 OMHOMHUAIBHOTO
pacripeneneHuit

9 Jucnepcus U cTaHJapTHOE OTKIIOHEHHE

10 Jucnepcus U cTaHJapTHOE OTKIIOHEHHE

1 Jlucnepcun reoMeTpu4ecKoro u
OMHOMUAJILHOTO pacrpeiesieHus

12 IIpakruueckas pabdora c
UCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOIHI

13 3akoH OoubIIHNX Yucel. BrrOopounsrit
METOJ UCCIIEN0BAHUI

14 3akoH OosbIINX Yucel. Brrbopounsrit
METOJ UCCIEI0BaHUI

15 IIpaxTuueckas pabora ¢
HCIIONIb30BAHUEM JIIEKTPOHHBIX TaOIHIL

16 Hrorosast koHTpOJIBHAS paboTa
IIpuMeps! HEMPEPBIBHBIX CITyYaHBIX

17 BestnurH. OyHKINSA MIIOTHOCTH
pacnpeneneHusi. PaaomepHoe
pacrpenieneHue U ero CBONCTBa
IIpuMeps! HEMPEPBIBHBIX CIlyYalHBIX

18 BenuuuH. QyHKIUSA INIOTHOCTH

pacnpenenenus. PapHomepHoe




pacrpcaCiI€HUE U €ro CBOMCTBa

19

3a1a4u, NPUBOIAIINE K HOPMaJIEHOMY
pacnpenenenuto. OyHKIUS IUIOTHOCTH U
CBOMCTBAa HOPMAJILHOTO paclpeaeIeHus

20

Ipaktrueckas pabota ¢
HCTIONB30BAHNEM JIICKTPOHHBIX TaOMNIL

21

TloBTOpenue, 06001ICHNE U
cucremMaTu3anys 3Hanui. OnucaTeabHas
CTaTUCTUKA

22

IloBTOpenue, 06001IIeHNE U
cucreMaru3saius 3HaHui. OnucareabHast
CTaTHCTUKA

23

IloBTOpenue, 06001IIeHNE U
cucreMaru3sanus 3HaHui. OIbITHI ¢
PaBHOBO3MO)KHBIMHU JIEMEHTAPHBIMH
COOBITHSAMU

24

25

26

IloBTOopenue, 06001IeHNE U
cucreMaru3sanus 3HaHui. OIbITHI C
PaBHOBO3MO)KHBIMU JJIEMEHTAPHBIMHU
COOBITHAMU

IloBTOpenue, oboOLIICHHE 1
cHCTeMaTH3alus 3HaHuil. Brruncienne
BEPOSATHOCTEH COOBITHI C TPUMEHEHHEM
(bopMyn 1 TpadhHIECKHX METOIOB
(kKoopauHaTHAs psMasi, IEPEeBo,
nuarpamma Diinepa)

TloBTOpenue, 06001ICHNE U
cHCTeMaTH3alys 3HaHuil. Brrancienne




BEPOSATHOCTEH COOBITHI ¢ IPUMEHEHUEM
(dhopmyin 1 rpagUIECKUX METOI0B
(xoopauHaTHas psMasi, IEPEeBo,
Jquarpamma Diiniepa)

27

28

TloBTOpenue, 0600IICHNE U
CHCTEMAaTH3aIlis 3HaHuit. Berurcienne
BEPOSITHOCTEHN COOBITHIA C IPUMEHEHUEM
(dhopMy 1 TpadIECKUX METOIOB
(KoopauHaTHAs IIpsAMast, IePeBo,
quarpamma Diinepa)

TloBTOpenue, 0600IICHNE U
CHCTEMAaTH3aIlis 3HaHuit. Berurcienne
BEPOSTHOCTEH COOBITHH C IPUMEHEHUEM
(dhopMyn u TpadMIECKUX METOIOB
(KoopauHaTHAsSI IpsiMast, IEPEBO,
nuarpamma Diinepa)

29

TloBTOpenue, 0600LICHNE U
cucremaru3anus 3HaHui. CirydaiiHpie
BCJIMYUHBI U pacnpeneneHHﬂ

30

TloBTOpenue, 0600IICHNE U
cucTeMaru3anys 3HaHui. CirydaiiHble
BEJIMYUHBI U pacCOpeaCIICHUA

31

TloBTOpenue, 0600IICHNE U
CHCTEMaTH3aLUs 3HAHHH.
MartemaTtudeckoe 0XKUJIaHUE CITydaiHOM
BEITMYNHBI

32

IloBTOpenue, 0600IICHNE U
CHCTEMaTH3alNs 3HAHHH.
MatemaTtudeckoe 0XxUJjaHUE CITydaiHO!




BCJINYUHBI

33 Htoroast KOHTpoJIBHAS paboTa 1

34 ToBTOpeHue, o606meH?e u 1
CHCTEMaTH3aLHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

BepositHocts 1 cratuctuka. bynumosuu E.A. (10-11) (ba3oBblit 1 yriayOnéHHbIH

ypoBHH), yueOHOe nocodue. MznarenncTBo: [Ipoceemenue. Nox nzpanus: 2023.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
"Teopusi BEpOSITHOCTEN U CTAaTUCTUKA' DKCIEpUMEHTaNIbHOE yueOHOe mocobue

st 10-11 kimaccoB o01eo6pa3oBaTenbHbIX yupexaeHuit, M3a."Mocksa™

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://urok.1c.ru/library/mathematics/virtualnye _laboratorii_po_matematike 7 1
1 kl/teoriya_veroyatnostey/

https://infourok.ru/

http://school-collection.edu.ru

https://lesson.edu.ru/


https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_1
https://infourok.ru/
https://lesson.edu.ru/

