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1. ITosicHUTEJIBLHAA 3AMUCKA

1.1. HopmaTuBHBIE JOKYMEHTbI

Pabouas nporpamma pazpaboTaHa Ha OCHOBE:

—3akona «O0 obpazoBanuu B Poccuiickoit @eneparumny, @3 Ne 273 ot 29 nexabdbps 2012 r.;

—npukaza Munucrepctsa npocseiienus Poccuiickoit @enepaunu ot 17 mas 2012r. Ne 413
«O0 yTrBepxkaeHUU (eaepaTbHOro TOCYIapCTBEHHOTO OO0Opa3oBaTENbHOIO CTAaHJApTa CPEIHEro
o011ero 00pa3oBaHus C U3MEHEHHUSIMU U JOMOJTHEHUSIMU;

—npukaza MunucrepcrBa npocsemieHus: Poccuiickoit @eneparuu ot 18 mas 2023 r. Ne 371
«O0 yTBepxaeHnn (henepaabHO 00pa30BaTEIILHON MPOTrPaMMBI CPEIHETO 00IIIero 00pa3oBaHUs»;

—OOII ocHoBHOTrO cpeaHero oopasoBaHus 00IIE00pa3oBaTeIbHON IMIKOJIBI MpU [loconbcTBe
Poccuu B ©OPT;

—y4eOHOTO TuTaHa cpeaHero oOmero obOpa3oBaHus 0O0ME00pPA30BATEIBHON IIKOJIBI TIPH
[ToconbctBe Poccun B @PI™ Ha 20242025 y4eOHbIi TO;

—TIOJIOKEHUSI 0 pabo4yMx MporpaMMax y4eOHBIX IMPEAMETOB, MOIYJEH U KypCOB, KYpCOB
BHEYPOUHOI1 IeATebHOCTH 0011e00pazoBaTenbHol mkoibl pu [loconsctBe Poccuu B OPT.

1.2 leau n3yvyeHus: yueOHOro npeamera

[TpuopurerHbiMu nensiMu o0yuenust matematruke B 10—11 knaccax Ha 6a30BOM ypoBHE
SIBJIAKOTCA:

—(I)OpMI/IpOBaHI/Ie HCHTPAJIbHBIX MAaTEMAaTHYCCKHUX TTOHATHH (‘II/ICJ’IO, BCJIM4YHMHA,
reoMerpuueckas  ¢urypa, TepeMeHHas,  BEpOSITHOCTh,  (PyHKIHSA),  0OECIeYUBAIOLINX
MPECMCTBCHHOCTDL U NICPCIICKTUBHOCTD MATEMATUUCCKOT' O 06pa3OBaHI/I$I 06y11a}01111/1xcs1;

—IIOABCACHHUC YyYalllUXCd Ha MJOCTYIIHOM I HHUX YPOBHC K OCO3HAHUKO B3aUMOCBA3U
MAaTEMAaTUKH W OKPYXKAKOMICIO0 MHpA, INOHUMAHUC MATCMATUKH KaK 4YaCTHU O6H.I€I‘/‘I KYJbTYPBbI
YCJIO0BCUYCCTBA,

—pPa3BUTUC HHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEH ydamuxces, MO3HABaTEIbLHOMI
AKTHUBHOCTHU, HCCIICAOBATCIbCKUX YMeHHﬁ, KPUTHUYHOCTH MBINUICHUSA, HWHTEPCCAa K MUIYUCHUIO
MAaTEMATUKU,

—(bOpMHpOBaHHe (I)YHKHHOHaHBHOﬁ MaTeMaTu4eCKOn rpaMOTHOCTH: YMCHHA pPACIIO3HABATH
MAaTECMAaTUYCCKHUEC ACTICKTHI B PCAJIBHBIX JKU3HCHHBIX CUTyAllUAX U NPHU U3YUCHUU APYTUX y‘Ie6HBIX
NpeaAMETOB, IPOABJICHUA 3aBHCUMOCTEN U SaKOHOMepHOCTeﬁ, q)OpMYJ'II/IpOBaTB X Ha A3BbIKC
MAaTEeMAaTUKHU MW CO3[JaBaTb MATEMATHUYCCKUC MOICIIHU, NPUMCHATH OCBOCHHBIM MaTeMaTHUYeCKUI
afmnapar il peliCHUs MPAKTUKO - OPHUCHTHUPOBAHHBIX 3aJa4d, MHTCPIPETHUPOBATHL WU OLUCHUBATH
MOJIYYEHHBIE PE3YJIbTAThI

Lenu uszyuenus yueonozo Kypca «Anzebopa u Havania mamemamuiecKko2o

anaiusa»

Kypc «Anrebpa um Hayajma MaTeMaTHMYeCKOIO aHalIM3a» SBJSETCS OJHUM U3 Haumboiee
3HaYMMBIX B MpOrpamMMe CTapIieil MIKOJbI, MOCKOJbKY, C OIHOH CTOPOHBI, OH OOecreyhBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUIsl H3yYeHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C IPYTOil CTOPOHBHI,
dopmHpyeT JIornYeckoe M aOCTPaKTHOE MBIIUICHHE Y4allMXCsi Ha ypOBHE, HEOOXOIUMOM st
OCBOEHHUSI KypCOB MH(pOpPMATHKH, OOIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH. B pamkax gaHHOrO
Kypca YydJaliyecs OBJIQZIEBAIOT YHHMBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMynupyeT CBOM JOCTH)KEHMS B MaTeMaTH4ecKoi (opme.
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Kypc anreOppl 1 Hauanm MaTeMaTHYECKOrO aHaln3a 3aKJIaJblBa€T OCHOBY ISl YCIIELIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMUH, OUOJIOTUH, TOHUMAHHUSI OCHOBHBIX TEHICHIIHIA YKOHOMHUKHU U
OOIIECTBEHHOM KU3HU, TIO3BOJISIET OPUECHTHPOBATHCSI B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh MX B IMOBCEIHEBHOM XU3HHU. B TO ke Bpemsi OBIafeHUE
a0CTPAaKTHBIMU U JIOTUYECKH CTPOTMMH MATEMAaTUYECKUMH KOHCTPYKIMSMU Pa3BUBAECT YMEHHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTh yYTBEPIKJICHHUS, UCIIONb30BaTh 000O0IIeHHE
U KOHKpPETH3allMio, abcTparupoBaHWe M aHAIOTHI0, (OpMHUpPYEeT KpeaTHUBHOE M KPUTHUECKOE
MbIlUIeHHe. B Xoxe u3yueHus anreOpbl M Hadajdl MaTeMaTHMYeCKOTO aHaiu3a B CTaplueil IIKoje
yyauyecsl oJy4aloT HOBBIM OIBIT pPelIeHUs] MPUKIAJHBIX 33/1a4, CAMOCTOSTEIIBHOIO MOCTPOCHHUS
MaTEeMaTUYeCKUX MOJEJIEeH pealbHbIX CUTyalldd W HWHTEPHPETAMH IOJYyYEHHBIX peIICHUH,
3HAKOMSATCS C MPUMEpPAMU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJIAIOITUMUCSA MAaTEMAaTUUYECKUMU OTKPBITUSIMU M UX aBTOPaMHU.

Kypc ob6nanaer 3HaYuTENBHBIM BOCIUTATEIBHBIM MMOTEHIIMATIOM, KOTOPBIA peanu3yercs Kak
yepe3 y4eOHbIM Marepuall, crnocoOCTByOMUN (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 crneuuuxky ydeOHON IesITeNbHOCTH, TPEOYIOIIe CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MPOJOHKUTEILHON KOHIIEHTPAIIMU BHUMAHUS ¥ OTBETCTBEHHOCTH 32 MOJTYyYEHHBIN pe3yabTarT.

B ocHoBe meroauku oOyueHus anreOpe M HayalaM MaTeMaTH4YeCKOrOo aHalu3a JICKUT
JIeSATEeTbHOCTHBIM MIPUHIUIT 00yUIEHUSI.

B crpykTrype kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHalM3a» MOXKHO BBIICIUTH
CIENYIONINE COACPKATETbHO METONMYECKHe JMHUM: «Yucia U BBIYUCICHUS», «DYHKIUU U
rpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hadama maremarmdeckoro aHammsa», «MHOXKeCTBA H
Jorukay. Bce OCHOBHBIE COIEPKATEIbHO METOJUYECKUE TMHUH U3y4YalOTCs Ha IPOTSHKEHUH ABYX JIET
o0OydeHus B cTapliei IIKoJie, eCTECTBEHHO JAOMOIHSS APYT APyra ¥ MOCTENIEHHO HACKIIASICh HOBBIMU
TeMaMu H pazgenamMu. MOXXHO C YBEpPEHHOCTBbIO CKa3aTh, YTO MJaHHBIA KypcC SIBISIETCS
MHTETPAaTUBHBIM, TIOCKOJBKY OOBEOUHSET B cebe cojep)KaHHe HECKOJIbKUX MaTeMaTHYeCKUX
JTUCIUILINH: anre0pa, TPUTOHOMETPHS, MaTeMaTUYECKUN aHaIn3, Teopusi MHOXKecTB 1 Ap. 1o mepe
TOTO KakK YydJallMecs OBJaJEBAlOT BCE Oojee IIMPOKUM MaTEMaTUYeCKHM amnmapaToM, Yy HHX
MOCJIeIOBATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH MAaTEMAaTHYECKYI0 MOJCIb
peaqbHON CHUTyallM, NPUMEHSATh 3HAHUs, TMOJyYeHHbIE B Kypce «Anredpa W Hayana
MaTeMaTUYeCKOT0 aHaIM3ay, JUIsl PELICHHUs] CaMOCTOSTENIbHO c(hOPMYJIMPOBAHHON MaTeMaTHYeCKON
3a/1a4uu, a 3aT€M UHTEPIPETHUPOBATH MOTYYEHHBIN pe3ybTar.

CopepxatensHO MeToauyeckas JUHUA «YUucia ¥ BBIYUCICHUS» 3aBepiiaeT (opMUpOBaHUE
HABBIKOB HCTOJb30BAaHUS JCHCTBUTEIBHBIX 4YHCET, KOTOpOe OBLIO HA4aTO B OCHOBHOM IIKOJE.
B crapmieii mkone ocoboe BHMMaHUE yaenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYHCIUTEIBHBIX
HAaBBIKOB, BKJIIOUYAIOIINX B ¢€0s1 UCIOIB30BAHKE PA3IMUHBIX (JOPM 3aMUCH JACHCTBUTEIBHOTO YKCIIA,
YMEHUE PAIMOHAIBLHO BBIMOJIHATH JCUCTBUS C HUMH, JeNaTh MPUKHUIKY, OLICHMBATh pPE3yJbTar.
OOyuaromuecsi TMOJTy4aloT HAaBBIKM NPUOMMKEHHBIX BBIUMCICHUN, BBIMOJHEHUS JCHCTBUUA C
YUCJIaMH, 3alUCaHHBIMH B CTaHJAPTHON (opMe, HCIOIb30BaHMUS MAaTEMaTUYECKHX KOHCTAHT,
OIICHUBAHMUSI YUCIIOBBIX BBIPAKEHUM.

Jluans «YpaBHEHUS U HEPABEHCTBAY PEAIU3yeTCs Ha MPOTSHKEHUH BCETO 0OYUEeHHUS B cTapIien
IIKOJIE, TOCKOJIbKY B Ka)XI0M pa3felie MporpaMMbl MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOLIUX
3a7a4. Ydaliuecs OBJaJCBAlOT pPAa3jIMYHBIMU METOJAMHM pEUIEHUs UENbIX, paluOHAIbHBIX,
WPPAMOHATBHBIX, TMOKA3aTEIbHBIX, JOTapUPMUUYECKHX U TPUTOHOMETPHUUECKUX ypaBHEHUH,
HEpaBEHCTB M uX cucteM. [lomydeHHbIE yMEHHUSI UCTOIB3YIOTCS TPHU HCCICIOBaHUHM (YHKIIMHA C
MTOMOIIBIO TIPOM3BOJHOM, PEUICHWH TPHUKIAIHBIX 3a7a4d W 33/1a4 Ha HaXOXJACHUE HaWOOJIBIINX H
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HalMEHbIIMX 3HaYeHUH QyHKuuu. JlaHHas cojaep)kaTelbHas JIMHMUA BKJIIOYaeT B ceOs Takxke
dopMHupoBaHHE YMEHHUH BBINOMHATH pacd€éTel 1O (GopMmyinaM, MNpeoOpa3oBaHUs —LENbIX,
palMOHATIBHBIX, MPPAMOHAIBHBIX W TPUTOHOMETPHUECKUX BBIPAKCHHH, a TAKKE BBIPAXKECHUH,
COJepXKalMX CTeMeHW W Jorapudmbel. braromaps wW3ydeHUIO anreOpanyeckoro Marepuana
NPOUCXOIUT JAajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBINUICHUS YYaIIUXCs,
(GOpMHpYIOTCS HABBIKM JEAYKTHBHBIX DPAcCyKIEHHUH, pabOTbl € CHMBOJIBHBIMU (OpMaMH,
IPEJCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEHl B BUJAE PaBEHCTB U HEpaBeHCTB. AureOpa
npeiaraeT 3QpQEeKTUBHbIE UHCTPYMEHTHI I PELIeHHs] MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3ajiay, HarJIAAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SI3bIKa HAyKH.

ConepxatenbHo Meroaudeckas JUHHA «DyHKIMH M TpadUKW» TECHO MEperieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCJIEA0BATEIbHOCTD U3YYEHHUS
marepuaia. M3ydeHue CTerneHHOW, MOKa3aTelIbHOH, Jorapu(pMUUECKOM W TPUTOHOMETPHUYECKUX
(GyHKUIMH, WX CBOMCTB M TIpadMKOB, MCHOJIb30BaHWE (DYHKIUH Ui pemieHust 3aaad U3 APYrux
y4€OHBIX MPEIMETOB U pealbHON KU3HU TECHO CBSI3aHO KaK ¢ MaTEMaTHUYECKUM aHAJIU30M, TaK U C
peleHreM ypaBHEHHH M HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHUE yienseTcs GOpMHUPOBAHUIO
YMEHHUS BbIpaxaTb (OPMYJIaMU 3aBHUCHMOCTH MEXAY DPAa3JIMYHbIMM BEJIMYMHAMH, HCCIEI0BaTh
HOJy4eHHbIe (DYHKIMH, CTPOUThH UX rpaduku. Marepuain 3Toi coaepkaTelIbHOM JMHUN HalleJIeH Ha
pa3BUTHE YMEHHMI M HAaBBIKOB, IMO3BOJIIONIMX BBIPAXKAaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
pasnu4HON (hopMe: aHATUTHYECKOH, rpadudeckoil u ciioBecHOW. Ero m3ydenwme crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOIIEHHIO W KOHKPETH3allWH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenbHast JnuHMs «Hauana maTeMaTH4ecKOro aHaiu3a» I03BOJISIET CYLIECTBEHHO
paclIMpUTh KPYr Kak MareMaTU4YeCKHX, TaK U MPHUKIAJHBIX 3a/1a4, JOCTYIHbBIX O0ydaroLuMcs, y
KOTOPBIX HOSABISETCA BO3MOXHOCTb HUCCIIEOBATh U CTPOUTh I'pa@uKu (PyHKIMH, ompenensrs Mx
HauOOJIbIIME U HAaUMEHBLINE 3HAUeHMsI, BBIYMCIATH IUIomaan Guryp u oObEMBI Tel, HaXOAUTh
CKOpPOCTM U YCKOpeHMsI mpoueccoB. JlaHHass copaepkaTelbHas JIMHUS OTKPBIBAe€T HOBBIE
BO3MOXXHOCTH IIOCTPOCHHMSI MAaTeMaTHYEeCKHX MOJENed peaJbHbIX CHUTyallui, HaXOXIACHUS
HAaWIy4dlllero pelieHuss B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-d)KOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI0 aHajlu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO JIOTMYECKOTO M KPEaTHBHOI'O MBILUIEHUS, (OPMHUPOBAHHIO YMEHHUN paclio3HaBaTh
NpPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HckyccTBe. OOywaromuecss y3HaIOT O
BBIJIAIOIINXCS pe3ysIbTaTax, MOJYYEHHBIX B X0JI€ pa3BUTHUS MaTEMAaTUKH KaK HAyKH, U UX aBTOpPax.

CopnepxaTenbHO MeToAMueckass JUHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM IOCBAIIEHA
3JIEMEHTaM TEOPHH MHOXECTB. TeOpeTHKO-MHOKECTBEHHbIE MPEACTaBIECHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIbHOW MaTeMaTUKH U MpeajaraioT Haulosiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIIONINNA BCe
pazzenbl MaTeMaTHKU U €€ MPUIIOKEHHM, OHU CBSI3BIBAIOT Pa3Hble MATEMAaTUUYECKHE AUCLIUIIIIMHBI B
eauHoe 1enoe. IloaTroMy BakHO JAaTh BO3MOXHOCTh IIKOJBHUKY TIOHUMAaThb TEOPETHKO-
MHOXECTBEHHBIN SI3BIK COBPEMEHHOW MaTeMaTHKH W HWCIOJb30BATH €r0 ISl BBIPAKEHUS CBOMX
MBICJIEH.

B kypce «AunreOpa um Hayajna MaTeMaTW4YeCKOrO aHajIM3a» NMPUCYTCTBYIOT TAaK)KE€ OCHOBBI
MaTeMaTHYECKOTr0 MOJIEJIMPOBAHUSA, KOTOpbIE NpU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiell peanbHbIX CUTYallMid, WCCIIEAOBAaHUS ATUX MOJeNeil ¢ MOMOIIbI0 amnmapara aiaredpsl u
MaTeMaTHUYeCKOI0 aHAJIM3a U UHTEPIPETALMU MTOJIyY€HHBIX Pe3yJIbTaToB. Takue 3aaHus BILUIETEHBI
B Kbl U3 pa3/ieJOB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuai Kypca HIIMPOKO HCIONb3yeTcs AJs
pelieHus NpUKIaaHbIX 3a1ad. [Ipu pemeHun peaabHbIX TPAKTHUECKUX 3a]ad yJaluecs: pa3BUBaoT
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HaOIOaTeNbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, HCIIOIB30BATh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATh NpodiaeMy. [lesTeabHOCTh M0 (OPMUPOBAHUIO HABBIKOB
peleHns MPUKIAAHBIX 3a7ad OpPraHU3yeTcsl B MPOLIECCe M3YYEHHUs BCEX TeM Kypca «Ajredpa u
Havajia MaTeMaTUIEeCKOro aHaIU3a».

Henu uszyuenusn yueonozo xKypca «I'eomempusn

BaxHOCTh y4eOHOrOo Kypca TIeOMETpUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHHS
00yCJIOBJICHA TPAKTHYECKOM 3HAYMMOCTHIO METAIIPEIMETHBIX U ITPEIMETHBIX PE3YJITaTOB 00YUYCHUS
TEOMETPUM B  HANpPaBICHHHM JIMYHOCTHOTO  pPa3BUTUs  OOydaromuxcs, (HOpMUPOBAHHS
(GYHKIMOHATIBHONH MaTeMaTHYeCKOW TIpaMOTHOCTH, H3Y4YCHHUs JPYTUX YYEOHBIX TUCIHILIHH.
PasButne y ydwammxcs TNpaBWIBHBIX NPEACTABICHUH O CYIIHOCTH W TNPOUCXOXKICHUU
reOMETPUYECKUX aOCTpaKIUii, COOTHOUICHUH DPEATbHOTO M HJCaTbHOTO, XapaKTepe OTpaKEeHUs
MaTE€MaTUYeCKON HAyKOM SIBJICHUH U IIPOLIECCOB PEaIbHOI0 MUPA, MECTE T€OMETPUU B CUCTEME HAYK
U pOJM MATEeMaTHYECKOTO0 MOJICIMPOBAHUS B HAYYHOM MO3HAHWU M B IMPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI YUAIIMXCsl, & TAKXKE KAUYECTB MBINUICHUS, HEOOX OJMBIX
JUISL Q/IalITAllid B COBPEMEHHOM OOIIIECTRBE.

['eomerpust sBIsICTCS OJHMM U3 0a30BBIX MPEIMETOB HAa YpPOBHE CpPEIHEro OOIIero
00pa3oBaHusl, TaK KaKk 00ECIICYNBACT BO3MOXKHOCTD M3Y4YCHHUs KaK JIUCIIUILINH €CTECTBCHHO-HAYYHOU
HAIpaBJICHHOCTH, TaK ¥ TyMaHUTAPHOM.

Jlornueckoe MebluieHue, GopMupyeMoe mpu U3Y4eHHH O0yUYaroIMUMHUCT TOHATHHHBIX OCHOB
TE€OMETPUH M MOCTPOCHUH IIETIOYKH JIOTHYECKUX YTBEP)KICHHUN B XOJI€ PEUICHUS T€OMETPHUECKUX
3aJ1a4, yMEHHUE BBIIBUTATh M ONIPOBEPTaTh THIIOTE3bI HETIOCPEACTBEHHO HCIIONIB3YIOTCS TIPU PEIICHUH
3aj]a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIISCTBEHHYIO POJb BO BCEX 00JACTIX
NEeSITeIbHOCTH uesioBeka. OpHUEHTAIMs YeIOBEKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €TI0 COIMAIBHOTrO OBITHS, (JOpMa OTPaKCHUS OKPYXKAKOIIET0 MUPA, YCIOBHE YCIECITHOTO
MO3HAHUS W aKTHBHOTO MPeoOpa3oBaHus ACHCTBUTEIBHOCTH. OneprpoBaHne MPOCTPAHCTBEHHBIMU
o0Opa3amMu OOBEAMHSET pa3HbIE BUABI YUEOHOH W TPYHOBOW NEATEIBHOCTH, SBISETCS OJHUM W3
poeCCHOHATBFHO BaKHBIX KaueCTB, TIOATOMY aKTyalbHa 3a1a4a (JOpMUPOBAHHS y 00yUJaIOIIXCS
IPOCTPAHCTBEHHOTO MBIIUICHUSI KaK PasHOBUIHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJTOTOBKE K MPAKTUYECKOH MEATETHHOCTH 110 MHOTUM HAIPABIICHUSM.

Llens ocBOeHMsI MporpaMmbl yueOHOro Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE O0Y4YEeHUS —
o0mieo0pa3oBaTeIbHOE U OOLIEKYNBbTYPHOE pa3BUTHE OOydarolmIuXcs uepe3 oOecredeHue
BO3MOXXHOCTH HPUOOPETEHUS] W MCIIOJIb30BaHMS CHCTEMAaTHUYECKMX TE€OMETPUYECKMX 3HAHUH U
NefcTBUH, crienU(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIHEIIHOTO MPOAOKEHUS 00pa3oBaHUs MO
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOE30BAaHUEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 0a30BOM ypOBHE NpeAHA3HAYCHA Ui O0YYaroIIUXCs CpeIHEH
IIKOJIBI, HE WCIBITHIBABIINX 3HAYMTENFHBIX 3aTPYIHEHH Ha YpOBHE OCHOBHOTO OOIIEro
obpaszoBanusi. Takum oOpazom, oOydwaromiuecs Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOHMTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBA3aHHBIE CO CHEIM(PUKON reoMeTpUr U HEOOXOAMMBIE JUIS KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHUTh T€OMETpHUI0 Oosee
riyOOKo, €clnd B JajbHEeWIeM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPHYECKUX 3HAHMIX B
npodecCHOHATBLHOMN 1eATEIHOCTH.

JlocTrokeHNe [enu OCBOSHHUS TPOTPaMMBI 00ECHEUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3agad. [lpuopureTHRIMH 3amadamMu OCBOeHHsI Kypca «[eomerpum» Ha 0a30BOM YpOBHE B
10—11 xmaccax sIBISIFOTCS:



— (popMupoBaHUe MpeACTaBICHHUS O TEOMETPUU KaK YaCTH MHUPOBOM KYJIBTYpPhI U OCO3HAHUE €&
B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM;

—(opMHupOBaHUE TPEICTABICHUS O MHOTOIPAaHHMKAX M TellaX BpAIIEHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIOIUX OMUCHIBATh U M3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIETro
MUDA;

—(opMHUpOBaHUE YMEHHS pACIO3HABaTh Ha 4YepTekKaxX, MOJCNAX U B PEATBHOM MHUDE
MHOTOT'PAaHHHKH U TeJla BpaIleHUS;

—OBJIaJICHHE METOAAMU PEIICHUS 3a/1a4 Ha IIOCTPOEHUS Ha H300paKEHUSAX MTPOCTPAHCTBEHHBIX
buryp;

—(popMHpOBaHUE YMEHMs ONEPUPOBATH OCHOBHBIMH IOHSITHUSMHU O MHOIOIPaHHHMKAX M TeJlax
BpAIICHNUS U MX OCHOBHBIMU CBOWCTBAMH;

—OBJIaJIeHHE aIrOPUTMAMHU PELICHHUs OCHOBHBIX THIOB 3ajad; (OPMHPOBAHHE YMEHMS
IIPOBOJIUTH HECIIOXKHBIE JOKAa3aTEIbHbIC PACCYKICHUS B XO/I€ PELIEHUS CTEPEOMETPHUECKUX 3a1ay U
3a[a4 C MPAKTHUECKUM COJICPKAaHHEM;

—Ppa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH 00yydaronuxcs, o3HaBaTeIbHOMI
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUIN, KpUTUYHOCTH MBILIUICHUS;

—(popMupoBaHue (QYHKIMOHAIBHOM I'PaMOTHOCTH, pEJIEBAaHTHON TI'E€OMETpUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peaabHbIX
KU3HEHHBIX CUTYAlUsIX U MPU U3YUYEHHUM JPYTHX YUEOHBIX MPEIMETOB, IIPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE T'€OMETPUM M CO3/aBaTh I€OMETPUYECKUE
MOJIEIH, IPUMEHSTH OCBOCHHBIH reOMETPHUCCKUI ammapar TUIst peleHus
NPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETHPOBATh M OIICHUBATH IMOJYYECHHBIE PE3YIbTATHI .

OTnu4HUTENbHON 0COOEHHOCTHIO MPOrPAaMMEI SIBIISIETCS BKIIIOUEHHE B KYpPC CTEPEOMETPUH B
Hayaje ero M3y4eHHs 3a/ay, pelraeMblX Ha ypOBHE MHTYHTHBHOTO IO3HAHMSA, M ONPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMUYECKOTO H
IPOCTPAHCTBEHHOI'O MBILUIEHUS, CTUMYJIUPYET NPOTEKaHUE UHTYUTHUBHBIX ITPOLIECCOB, MOTUBUPYET
K JajbHeHIIeMy U3y4eHHUIO MTpeIMeTa.

[lpeamourenue oTHaéTcss HArJIAAHO KOHCTPYKTHMBHOMY METOLy OOYYeHHs, TO €cTh
TEOpPETUYECKHE 3HAHWA HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO IPAKTHYECKOH
NesITeTbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEICTABICHUH Y YJalIUXCsl B Kypce CTEpPEOMETpUr
NPOBOJIUTCS 3a CUET pelmIeHUs] 33j7a4 Ha CO3JaHWE MPOCTPAHCTBEHHBIX 00pa3oB M 3ajad Ha
OIEpUpPOBAaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3nanue oOpa3za MPOBOJAUTCS C OMNOPOM Ha
HarJsIHOCTh, a OTIEpUpPOBaHUE 00pPa30M — B YCIOBUSAX OTBJICUEHMS OT HAIJISIHOCTH, MBICIIEHHOT'O
U3MEHEHHS €r0 UCXOIHOT0 COJIEepKaHMs.

OcHOBHBIE  copaepxaTenbHble JuUHUM Kypca «l'eomerpum» B 10—11  kiaccax:
«MHororpanHuku», «[IpsMble M TIOCKOCTH B HpocTpaHcTBe», «Tena BpamieHus», «BekTopsl u
KOOPJWHATHI B MPOCTPaHCTBE». DOPMUPOBAHHE JIOTUIECKUX YMEHHI PAaCIpeIeNsieTCss HE TOJIBKO 110
CoJIepKaTeIbHBIM JIMHUSAM, HO U IO rojilaM 00y4eHUsl Ha YpOBHE CpEeHEro 00IIero o0pa3oBaHus.

Coneprxanuie 00pa3oBaHus, COOTBETCTBYIOIIEE MMPEIMETHBIM pe3yJIbTaTaM OCBOCHUS pabodeit
IPOTPAMMBI, pactpeAeIE€HHBIM 0 TOAaM OOYYEHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI
OBIIQ/ICHUE TEOMETPUYECCKHMMH TOHSATHSIMH W HaBBIKAMH OCYIIECTBIIIOCH TIOCIENOBATEIEHO W
MOCTYMNATENbHO, ¢ COOIIOACHNEM MPUHIUIA PEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKJIIOYAIHUChH
B OOLIYI0 CHUCTEMY I'€OMETPHYECKUX MPEeACTaBICHUN OOy4aromuxcs, paciupsas U yrayounss eé,
00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.



Henu uszyuenusn yueonozo Kypca «Bepoamnocms u cmamucmuxa

VYueOHblil Kypc «BeposSTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISIETCS MPOJODKEHUEM U
pa3sBUTHEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOro ypOBHS OCHOBHOW ImKosbl. Kypce
npeaHa3HaueH it GOPMHUPOBAHUS y O0YUYAIOMIUXCSI CTATUCTUYECKON KYJIbTYphl U IOHUMAaHUS POJIU
TEOpUU BEPOSATHOCTEW KAaK MATEMaTUYECKOTO MHCTPYMEHTA JJISl M3YyUEHUsS CIIy4allHbIX COOBITHUH,
BEJIMYMH U InpoueccoB. [Ipu u3ydeHun Kypca o0oramarTcs IpeJCTaBICHHs ydalluxcs 0 METOAAX
UCCIICIOBAaHMsSI M3MEHYMBOIO MHpA, pa3BUBAETCS IMOHUMAaHHWE 3HAYMUMOCTH U OOIIHOCTH
MaTEeMaTHYECKUX  METONOB  TO3HAHMS  KAK  HEOTBEMJIEMOM  4YacTH  COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUH.

CopnepxaHue Kypca HallpaBJIEHO Ha 3aKpEIJICHUE 3HaHUM, [TOJIyYEHHBIX NIPU U3YYEHHUH Kypca
OCHOBHOI! IIKOJIbI ¥ HA Pa3BUTHUE NPEICTABICHUN O CIIy4YallHbIX BETUYMHAX U B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaKHBIX IPUMEPAX, CHO’KETHI KOTOPBIX IOYEPIIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare
y 00YJaroIUXCs TOJDKHO COPMUPOBATHCS IPEJICTABICHUE O HAanOO0JIee YIIOTPEOUTEIBHBIX M OOIINX
MaTEMaTHYECKUX  MOJECIAX, HCIOJB3YEMBIX  JJI  ONUCAaHUSA  AHTPOIIOMETPUYECKUX U
JeMorpauecKux BEJIMYMH, IMOTPEIIHOCTEH B Pa3IMYHOrO poja HM3MEPEHMSX, IMTEIbHOCTU
0€30TKa3HOM pabOThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN M IPOLIECCOB B
oO1ecTBe.

B cooTBeTcTBUM C yKa3aHHBIMH IETSIMH B CTPYKType y4eOHOro kKypca «BeposTHOCTh U
CTaTHCTHKa» CpelHeNM IIKOoJbl Ha 0a30BOM YpPOBHE BBIJEIECHBI CJEAYIOIIME OCHOBHbBIE
coJiepkarenbHble TMHUU: «CirydaliHble COOBITHS U BEPOATHOCTUY, «CilydaliHble BEIMYUHBI U 3aKOH
OOJIBIINX YHUCEI.

BaxHyro uacTb Kypca 3aHMMaeT M3y4eHHE TIE€OMETPUYECKOro U  OMHOMHAIBHOTO
pacnpeesieHuii U 3HaKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU IOKAa3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneneHusIMU.

Conepxanne nuHuM «CiaydaiiHble COOBITHS M BEPOATHOCTH» CIIYXKMT OCHOBOM JUIs
(GopMUpOBaHUS MPENCTABICHUN O pacHpeiesieHun BEPOATHOCTEM  MEXAY  3HAYEHUSIMU
CIIy4alHBIX BEJIMYMH, a TaKXKe 3Ta JUHUS HEeoO0XoAMMa Kak 0a3za JUIisl U3yyeHHs 3aKoHa OOJIBLINX
yhcenl — (yHAAMEHTaJIbHOIO 3aKOHA, JIEHCTBYIOIIETO B MNPHUPOJAE M OOILIECTBE MU HMEIOIIETO
MaTeMaThyeckyro gopManuzanuio. Cam 3akoH OOJIBIINX YMCEN MpeAsiaraeTcs B O3HAKOMHUTEIbHOM
¢dbopMe ¢ MUHUMAaJIbHBIM HCIIOJIb30BAHUEM MaTEMAaTUYECKOTo opMann3ma.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMH BEIMYMHAMH, AKLIEHTUPYIOT BHUMAaHHE
MIKOJIBHUKOB Ha ONMUCAHUM U U3YYEHUH CITyYalHbIX SBJICHHUH C MOMOIIBIO HEMIPEPBHIBHBIX (DYHKIUI.
OCHOBHOE BHMMAaHME YJIENSIETCA MOKAa3aTeIIbHOMY M HOPMAJIBHOMY pACHpENEICHUSIM, IIPU 3TOM
IperoiaraeTcsi 03HaKOMUTENIbHOE U3yYeHHe MaTepuaia 0e3 10Ka3aTebCTB IPUMEHIEMbIX (DaKTOB.

1.3 Mecto yyeOHOro npeamera «MaremMaTuka» B y4eOHOM IUIaHE HIKOJIbI

B cootBercTBUM ¢ DenepanbHbIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAPTOM CPEIHETO
oOmiero o0Opa3oBaHUsi MaTeMaTUKa SIBISETCS O00s3aTeNbHBIM IPEAMETOM Ha JaHHOM YpPOBHE
oOpa3zoBanus. Hactosimeld pabodeld mnporpamMmoi MpenycMaTpuBaeTCsl HU3y4eHHE Y4eOHOro
npeamera «MaremaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Anredpa M Hayajla MaTeMaTHYECKOTrO
aHanmu3a» (2 yaca B Henento B 10 kiacce u 3 yaca B Hezento B 11 kiacce), «['eomerpusi» (2 vaca B
Henemo B 10 ximacce u 1 wac B Henmenmto B 11 kimacce), «BepostHocTh u craructukay (mo 1 yacy B
Henemo B 10-11 kiaccax). @opMupoBaHHe JIOTHYSCKUX YMEHHI OCYIIECTBIISCTCS HA MPOTSHKCHUN
BCeX JieT oOyuyeHHus B CTapuieil IIKoJyie, a 3JIEMEHTHl JIOTUKH BKJIIOYAIOTCS B COJIEp)KaHUE BCEX
HA3BAaHHBIX BHIIIIE KYPCOB.



B yueOHOM 11aHe Ha n3ydeHne MareMaTtuku B 10—11 kiaccax oTBOAMTCS 5 yueOHBIX YacCOB B
HEJIeNI0 B TeUEHUE KaKA0ro rojaa ooydenus, Bcero 340 yueOHBIX 4acoB.

CornacHo y4yeOHOMY IUIaHYy B 4YacTd, (OpPMHUPYEeMOH YYacCTHHKaMH OOpa3oBaTeIbHBIX
OTHOILIEHHUI PEAM3YIOTCS JOTOJIHUTENbHBIE Yackl B (OpMe DJIEKTHUBHBIX KypCOB IO anredpe u
Hayanam aHanu3a B 10 kiacce (1 gac) u o reometpuu B 11 knacce (1 gac). Paboumne nporpammsl 1o
9JIEKTUBHBIM KypcaM MPHIIATraloTCs.

1.4 YMK yueoHoro npeamera «MaremMaTuka

[Tporpamma mo yueOHOMY Kypcy «AnreOpa W Havajla mMareMarudeckoro axammza» 10-11
Kj1accoB peanuzyercs ¢ nomomnisio YMK IILA. Anmumona, FO.M. Konsiruna, M.B. TkaueBoii u ap. -
M.: [IpocBemnieHue.

[Iporpamma mo yuebHoMmy kypcy «l'eomerpusi» 10-11 kmaccoB peanusyeTcs ¢ MOMOIIBIO
YMK JI.C. Aranacsina, B.®. byry3osa, C.b. Kagomuiesau ap. / M: [Ipocsemienue.

[Iporpamma mo yueOHOMY Kypcy «BepositHocTh m cratuctuka» 10-11 kmaccoB peanusyercs
¢ nomoueko https://infourok.ru, https://znanio.ru

2. ConeprxaHue y4eOHOro Kypca «Ajredpa u Hauaja aHAIU3a»
10 kaace

Yucna u eévluucienusn

Panyonanehele uncia. OOBIKHOBEHHbIE U JIECSATUYHBIE IpOOU, NMPOLEHTHI, OECKOHEUHBIE
nepuou4eckue Apoou. ApupMeTnuecKkue onepanuy ¢ palioHaIbHBIMU YHCIIaMU, TPpeoOpa3oBaHus
YUCJIOBBIX BbIpaxeHUU. [IpuMeneHue npoOeil 1 MpOLEHTOB Ui peIleHUs] MPUKIAAHBIX 3a/1ad U3
pa3IMYHBIX OTpaciiell 3HaAHU U pealbHON KU3HU.

JeiicTBuTenpHble uYncia. PanmoHanpHBIE W HppalMOHANbHBIE 4YHcia. Apudmerndeckue
olepanru ¢ JACUCTBUTEIbHBIMU 4YHcIaMH. [IpuOmmkE€HHBIE BHIYMCICHUS, MIPaBHIa  OKPYIJICHHS,
IPUKUAKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ uensiM mokazateneMm. CranmapTHas (opma 3amucu JEHCTBUTEIHLHOTO YHCIIA.
Hcnonp3oBaHne Moaxoasmie GopMbl 3aIUCH ACUCTBUTEIBHBIX YACEN JJISl PEIICHUs TPAKTUYECKUX
3a/1a4 U MPe/ICTaBICHUS TaHHBIX.

Apudmernueckuif  KOpeHb  HaTypaibHOH  cTemeHu. JleHcTBUS ¢ apuMeTHUECKUMU
KOPHSIMHM HaTypaJbHON CTETICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCIIOBOTO apryMEHTA.

Ypaeuenuﬂ U Hepaeencmea

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo1 HHTEpBAaJIOB.

Pemrenue nensix v ApoOHO pallMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne wppanMOHANBHBIX YpPaBHEHHW M HEPABEHCTB. PelleHne TPUrOHOMETPUYECKUX
YpaBHEHUM.

[IpuMeHeHrEe ypaBHEHUH U HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKMX 3aJad M 3ajad U3
pa3IMYHBIX 00J1acTe HAYKU U pealbHOM KHU3HHU.


https://infourok.ru/
https://znanio.ru/

Dyukyuu u cpaguxu

dyHKu, crocoOsl 3ananus yHkuu. ['padux dynknuu. BzanmMuo oOpaTHbie PyHKITUH.

OO6nactp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢ynkumu. Hymu ¢ynkuuu. ITpomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHas QyHKIIUS ¢ HATYPAJIbHBIM U IIEJIBIM MToka3areseM. E€ cBolicTBa u rpaduk. CBolicTBa
U rpaduK KOPHS N-OW CTEMECHH.

TpuronomeTpudeckas OKpy>KHOCTb, OTIPE/ICTICHNE TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO
apryMeHra.

Hauana mamemamuueckozo ananusza

[TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEIHLHOCTEH.

MOHOTOHHBIE I10CJIEOBATEIBLHOCTH.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckoneyHo yobIBaroias reoMmeTpuyecKas
nporpeccusi. Cymma GeckoHeuHO yObIBarollel reoMeTpudeckoi mporpeccuu. @opmyna CIOKHBIX
npoueHToB. Vcrosb30BaHKe MPOrpeccuu sl pelIeHHs pealbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa.

MHuoocecmea u 102uxka

MHoOXecTBO, omepauuu Haj MHOXecTBaMu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara il OINKCAHUS PEaJbHBIX IPOLUECCOB U SABJICHUW, MPHU
peuIeHuy 3a/1a4 U3 IPYruxX y4eOHbBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 kiaace

Yucna u eviuucieHusn

Harypanbnsle u nensie yucna. [Ipu3Haky 1e1MMOCTH HEIbIX YUCEN.

Crenenb ¢ panMoHaIbHBIM NOKa3areneM. CBoiicTBa crenenu. Jlorapudm uncna. Jlecatuunble
U HaTypaJibHbIE JTOTapH(pMBbI.

Ypaeuenuﬂ U Hepaeencmea

[TpeoOpa3oBanue BbIpakeHUl, coaepkammx Jorapudpmsl. I[IpeoOpa3oBaHue BbIpakeHUH,
COJIepKalIiX CTENEHH C PAallMOHAIBHBIM I10Ka3aTelIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB. lloka3aresbHbIE ypaBHEHHS M HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl JMHEMHBIX ypaBHEHUU. PerieHune NpUKIATHBIX 334a4 C IOMOILIBIO CUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMyHbIX 00JacTel HayKU U peallbHOM JKU3HH.

Dynkyuu u cpaguxu

Oynkuus. [Tepuoanueckue pyHkuuu. [lpomexyTkn MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMBbI U
MUHUMYMBI QyHKIMU. Haubonbiee 1 HauMeHbIlee 3HaueHHe (PYHKIIMU Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpapUKU.

[Toka3zarenbHas u orapudmMudeckas GyHKIIMH, UX CBOUCTBA U TpapUKH.

Ucnonp3zoBanue rpa¢ukoB (QyHKOHUN Uil pEIIeHUS YpaBHEHUN U TMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKIMN 17151 UCCIET0BAaHMS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HHUKAIOT MPH PELICHUHU 3ajay U3 IPYTUX YUEOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hauana mamemamuueckozo ananusza
9



HenpepoiBable pyHKIMU. MeTO ] MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB.

[TpousBoanas pynkmuu. ['eomeTpuueckuii 1 GU3MUESCKUI CMBICT TPOU3BOTHOM.

[Tpou3BonHbIe 37eMeHTapHBIX (QyHKIUI. DOpMYyNTbl  HAXOXKACHUS MPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHIA.

[TpruMeHeHre NPOM3BOIHONW K MCCIENOBAHUIO (DYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HauOoJbIIero 1 HaMMEHbIIEro 3HaYeHUsl GYHKLUU Ha OTPE3KE.

[TpuMmeHeHre TPOU3BOIHOM I HAXO0KJIEHUSI HAWJIYUILIEro peIeHNs B IPUKIAIHBIX 3a/1a4ax,
JUIs OTIpENIeNIEHUs] CKOPOCTH ITpoLecca, 3aaHHOr0 (OpMYJION MU rpauKoM.

[TepBooOpaznas. Tabmuua mnepBOOOPa3HBIX.

Wuterpain, ero reomMmeTpuueckuii 1 pu3ndeckuil cMbici. Boruncnenue uHrerpana mno Gopmyse
Herorona—JleitOuuna.

Coaep:xanue yue0OHoro kypca «I'eomerpusi»
10 knace

Hp;mue U njaockocmu 6 npocmpaHcmee

OcHOBHBIE MOHATHUS CTEpeOMeTpuu. Touka, mpsimMasi, IIIO0CKOCTh, MpocTpaHcTBO. [lonstue 00
AKCOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOEe pacronokeHue NpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOLIMECS, IapajuIeIbHbIE U
CKpelmmBawonmecs npsmele. [lapamienbHOCT, TpSAMBIX W IUIOCKOCTEW B IPOCTPAHCTBE:
MapajulesibHbIE MPSIMbIE B IPOCTPAHCTBE; MAPAIUIENIbHOCTh TPEX MPAMBIX; MAPAUICIbHOCTD MPAMOU
U TUIOCKOCTU. YTJIBI C COHAIIPABJICHHBIMU CTOPOHAMH; YTOJ MEXAY NPSMBIMH B IMPOCTPAHCTBE.
[TapaiienbHOCTh IJIOCKOCTEH: NapajljiebHble MIOCKOCTH; CBOMCTBA MapajUIeIbHbIX ILNIOCKOCTEH.
[Ipocreiiimue mnpocTpaHCTBEHHbIE (UTYphl HAa IUIOCKOCTH: TETpa’aAp, KyO, Mapajlienenune];
MIOCTPOEHUE CEYEHUH.

[TeprieHAMKYASIPHOCTD ONPSIMOM M TIJIOCKOCTH: MEPIECHIUKYJISIPHBIE MIPSAMbBIE B MPOCTPAHCTBE,
MpSMbIE TAPAJLICIIBHBIE U IEPIIEHIUKYJISIPHBIE K TIIIOCKOCTH, TPU3HAK NEPIIEHAUKYIIPHOCTH MPSAMOM
U IUIOCKOCTH, T€OpeMa O NPSAMOW NEPHNEHIUKYJSIPHOW IIJIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJI
MEXKY IPSMOU U IUIOCKOCTBIO; ABYTPAHHBIN YroJl, IMHEMHBIN yroJl IBYTPAHHOTO YIJIA.

[leprieHAMKYASP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT MPSMOU
JI0 TUIOCKOCTH, TPOEKIMS (UTYyphl HA TUIOCKOCTh. [lepneHANKYISIpPHOCTh TIJIOCKOCTEH: MpHU3HAK
MEPIECHINKYJISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX mepreHIuKysapax.

Mmuozozpannuku

ITonsiTue MHOT'OI'paHHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OTPAaHHHUKA, BBIITYKJIBIC U HCBBIITYKIIBIC
MHOT'OTPpaHHUKH pa3BépTKa MHOTI'OrpaHHHUKaA. HpI/BMaZ Nn-yroJjieHag Ipu3sMa; r'rpdHu U OCHOBAHUA
IMMPU3MBI; ITPpsAMAA U HAKJIOHHAA IIPHU3MBbI; OOKOBas M MOJIHAsA IMMOBEPXHOCTH ITPU3MBI.

[Tapannenenunen, NpsaMOyroJibHBIN NTapauieIenuIel U ero cBorcTaa. [lupamuaa: n-yronbpHas
nupamMujia, rpaiHu 1 OCHOBAHUC TMPAMUIBI; OOKOBas U IoJIHAas IMMOBEPXHOCTH IMUPAMH LI, IIpaBUJIbHAA
u yceqéHHaﬂ nupamMmuaa. OneMEHTHI MMPU3MBI U ITUPAMUBI. HpaBI/IJ'ILHLIC MHOT'OTpaHHUKHU: IIOHATHUC
MMPpaBUJIIBHOT'O MHOI'OI'paHHUKA; TIpaBHJIbHAd TIIpU3Ma W TIMpaBUJIbHAsA IUpaMuJad; IIpaBUJIbHAA
TpeyrojipHas TNHpamMHMJa | TpaBWIBHBIA TeTpa’ap; KkyO. [IpencraBieHne O NpaBUIIBHBIX
MHOT'OTpaHHUKAX: OKTadAp, AOACKA3AP U UKOCAdP. Ceuenus MPU3MBI U ITUPAMUBI.

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CHMMCETpPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJeMEHTHI CUMMCTpPHUH B ITUpaMUZiaX, MapaluICICIUIICAaX, IPAaBUJIbHBIX MHOT'OI'paHHUKAX.

Breruncienne 2JeMEHTOB MHOTOTPAHHHMKOB: p&Opa, nuaroHanu, yribel. [lmomans OokoBOM

10



MMOBEPXHOCTHU U TTOJTHOW MTOBEPXHOCTH TPSI- MOW MPU3MBI, IUIOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI
MOBEPXHOCTH TpsAMOM mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTHM M IMOBEPXHOCTH IPaBHIBHOU
MUPAMHUJIBI, TEOpEMA O TUTOMIAn yceu€HHoU mupamubl. [Torstre 06 00bpéMe. OOBEM TUPAMUIBI,
MIPU3MBL.

[Tonobubie Tena B mnpoctpaHcTBE. COOTHOLIEHUS MEXKIY IUIOMAASIMH IOBEPXHOCTEH,
00BEMaMK TOJJOOHBIX TEIL.

11 kaace

Tena epawienusn

[unuaapuyeckasl MOBEPXHOCTb, O00Opa3yrolye NWIMHAPUYECKOH IOBEPXHOCTH, OCh
IMJTMHPUYECKON MoBepXHOCTH. L[mimmHIp: ocHOBaHMS 1 GOKOBast IOBEPXHOCTH, 00pa3yIoIias u OCh;
IoIa b OOKOBOW M MOJHOW MOBEPXHOCTH.

Konnveckasi MmoBEpXHOCTh, OOpa3ylolMe KOHHUYECKOH ITOBEPXHOCTH, OCh W BEPIIUHA
KOHMYECKO moBepxHocTH. KoHyc: ocHOBaHuME M BepIIMHA, 00pa3yomias  0Ch; IJIO0Maab OOKOBOH 1
IOJTHOW TOBEPXHOCTH. YCEYEHHBI KOHYC: OOpa3yrollMe W BBICOTA; OCHOBAaHHMA U OOKOBas
HIOBEPXHOCTb.

Chepa m map: ueHTp, paamyc, IUaMeTp; IUIOMAAb IOBEPXHOCTH cdeprl. Bianmuoe
pacmionoxxenue chepsl u IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka muimHApa 1 KOHyca.

KomOuHamu ten BpauieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO chephl;
cdepa, BIHCaHHAs B MHOTOT'PAaHHUK, WIH TEJIO BPAILCHHS.

[Tonsitue 06 00BEMe. OCHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 06 00BEME MPAMOYTOIBEHOTO
napajienenumnena u cieacTsus u3 He€. O0bEM nmnmmHapa, kKonyca. O0bEM 1mIapa u miomaab chepsl.

[logoOuele Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXKIy IUIOMIAJIMH TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenns nurHpa (MapajuiebHO ¥ EPISHIUKYISIPHO OCH), CEYCHHUS KOHYca (TTapajuiesibHOe
OCHOBaHHIO U MPOXO/AIIEe Yepe3 BEPIIUHY), CEYCHHUS 1apa.

Bexmopuwt u koopounamut 6 npocmpancmee

BCKTOp Ha INIOCKOCTHU U B MPOCTPAHCTBC. CnoxeHne M BBIUMTAHUE BCKTOPOB. YMHOXKEHHE
BCKTOpa Ha YHUCIIO. Paznoxenue BCKTOpa 110 TpeM HCKOMIUIAHAPHBIM  BEKTOpA. HpaBI/IJ'IO
napajjejaenuiicaa. Pemenue 3a4a4, CBA3aHHBIX C IPUMCHCHUECM ITPABUJI ﬂeﬁCTBHP’I C BCKTOpamHu.

HpHMOYFOHBHaSI CHUCTCMA KOOpAWHAT B HPOCTPAHCTBC. KOOpZ[I/IHaTBI BCKTOpA.

HpOCTeI\/’IH_II/IC 3ala4i B KOOpAHWHATAax. Yrona MCXKIAY BEKTOpaMHU. CKaJ'ISIpHOG MMPONU3BCACHUC BCKTOPOB.
Brraucnenue YIJIOB MCEXKAY IMPAMBIMHU W IINIOCKOCTAMMH. KOOpﬂHHaTHO-BCKTOpHLIﬁ METOJ IIpH
pCHICHUH T'COMETPUUCCKHUX 3a/1aY.

Conep:xanune yue0HOro kypca « BeposiTHOCTb M CTATUCTHKA»

10 kaace

[IpencraBiaeHre MaHHBIX C MOMOINBIO Tabiwi W auarpamm. CpenHee apudMeTHUECKOE,
ME€auaHa, HanOOJbIIEE U HANMEHBIIIEE 3HA4YCHH, pasMax, JUCIIEPCUA U CTAHJAPTHOC OTKIIOHCHUC
YHUCJIOBBIX HAOOPOB.

CrnydJaliHble SKCIIEPUMEHTHI (OMBITBI) W ClydailHble COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxozpr). BeposTHOCTH clydaifHOro cOOBITHS. BIW30CTh YacTOTHI M BEPOSTHOCTH COOBITHIA.
CrnyuaiiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH. BeposiTHOCTH COOBITHI B
OIbITaxX C PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSAMU.
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Onepanyu HaJx COOBITMAMHU: TepeceyeHHe, OOBEAMHEHHE, MPOTHUBOIOIOXKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEpOATHOCTh. YMHOKEHHE BEpOSITHOCTEW. JlepeBO ClydailHOTO 3KCIEpUMEHTA.
dopmyiia oiaHOH BeposaTHOCTU. He3aBucumble COOBITHSL.

KomOunartopnoe npasuiio ymHokeHus. [lepecranoBku u (akropuan. UYmcno coyeraHuil.
Tpeyronbuuk Ilackans. ®dopmyna 6uHoma HproToHa.

bunapHbli citydaliHbIM ONBIT (MCIIBITAHKE), yCleX M Heynada. HezaBucHMblE HCIIBITaHMSL.
Cepus HE3aBUCUMBIX UCHBITAaHUH /10 IepBoro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITaHUN bepHymn.

Cnyualinas BenuuuHa. Pacnpenenenue BepostHocteil. Juarpamma pacnpenenenus. [Ipumepsl
pacripesiesieHuil, B TOM 4ucIie, FeOMETpUYecKoe 1 OMHOMHUAIIBHOE.

11 knace

YucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEIMYMH: MAaTEMAaTUYECKOE OKHUJAHUE, JUCIIEPCUs U
CTaHJapTHOE OTKJIOHEHHE. [Ipumepbl MpUMEHEeHUs MaTeMaTU4YeCKOro OXHUAAHHSA, B TOM YHUCIE B
3aadax M3 MOBCEIHEBHOW KM3HU. MaremaTuyeckoe OXXuaaHue OMHApHOW CIydailHON BEIWYHMHBI.
MaremaTnueckoe OXHUJAHHUE CYMMBbI CIIy4allHbIX BeIMYMH. MaremaTtuyeckoe OXUJaHUE U
JUCIIEPCUsl TEOMETPUYECKOTO M OMHOMMAIIBHOTO paCIpeaeIeHUH.

3aKoH OOJIBIIMX YUCEN U €ro poJib B HAyKe, IPUPOJIE U OOLIEeCTBE.

Br100opouHbIif METO/ MCCIIEIOBAHUM.

IIpuMepsl HENPEpBIBHBIX CIIy4alHbIX BelW4yuH. [IOHATHE O IUIOTHOCTH pacHpeeiIcHUs.
3anauu, NpUBOIALINE K HOPMAJIbHOMY pactipeaeneHuto. [TousTue o HopMaaTbHOM pacipeesIeHUN.

3. HﬂauupyeMble npedmemublepesyﬂbmambt 0C60€eHUA yll€6H020 Kypca
«Anzebpa u nauana ananuza» (no 200am odyyenus)

OcBocHre y4eOHOTO Kypca «AnreOpa W Hadaja MAaTeMaTHYECKOrOo aHalu3a» Ha ypPOBHE
cpeaHero oOmiero oOpa3oBaHUs JOJDKHO OOECIEYMBATH JOCTH)KEHUE CICIYIOIIUX IMPEIMETHBIX
00pa3oBaTENBHBIX PE3YIbTATOB:

10 kaace

Yucna u evtuucienus

—OnepupoBaTh MOHATHAMM: PALMOHATBHOE U JIEHCTBUTENBHOE YHUCIIO, OOBIKHOBEHHAs U
JecATUYHask APOOb, MPOLIEHTHI.

—BpInonHAT  apupMeTHUecKHe ~ Omepalud ¢ PAlMOHAIBHBIMHU U JIEHCTBUTEIbHBIMU
YUCIIaMHU.

—BpInoaHAT, TpUONMKEHHBIE BBIYMCIECHUS, WCHOJB3Yys IpaBWJIa OKpYIJIEHUs, JeNaTh
MIPUKHJIKY U OLICHKY pe3yJIbTaTa BIYUCICHUMN.

—OnepupoBaTh MOHATUAMHU: CTENEHb C IIEJBIM IIOKa3aTelleM; CTaHaapTHas (opma 3amnucu
JIeMCTBUTENIBHOTO YK CIIa, KOPEHb HaTypallbHOW CTENEHU; UCII0Ib30BATh MOIXOAIIYI0 (hopMy 3anucu
JIEUCTBUTEIIBHBIX YACE [l PELICHUSA IMPAKTUYECKUX 3a4a4 U IPEACTABIICHUS NAHHBIX.

—OmnepupoBaTh NOHATHIMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO YIJa; UCIIOJIB30BATh
3aMych MPOU3BOJIBHOTO yria yepe3 0OpaTHble TPUTOHOMETpHUecKHe (QYHKIUN

Ypa(menuﬂ U Hepaeencmea

—OmnepupoBaTh NOHATHSIMM: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE, PALMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE

— Bemmonusate  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHMX  BBIP@KEHUH M peularhb

TPUTOHOMETPUYECKHE YPaBHEHUS.
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—BbInonaHsaTs npeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX W HPPALMOHATIBHBIX BBIPAKEHUN U
peliaTh OCHOBHBIE TUIIBI LEbIX, PAIIMOHATIBHBIX U HPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

—IIpuMeHATh ypaBHEHUS M HEpPaBEHCTBA JUIs PEIICHHMs] MaTeMaTHYeCKHX 3a7ad M 3ajJad H3
pa3INyYHbIX 00JacTel HayKH U pealibHOM JKU3HH.

—MopenupoBath peaqbHble CUTYaIlMH Ha A3BIKE aJreOphl, COCTABIATH BRIPAKEHUS, YPaBHEHUS,
HEPaBEHCTBA I10 YCJIOBHUIO 33/1a4H, UCCIIE0BATh IOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM almapaTa
anreOpsl.

Dyukyuu u cpaguxu

—OnepupoBaTh NOHATHAMHU: QYHKIHA, CIIOCOOBI 3a1aHusl QYHKIMH, 00JIaCTh ONpEeAETICHUs U
MHOXECTBO 3HaUCHHI (yHKIMHU, TpaduK GyHKIMH, B3aUMHO 00paTHBIE (DYyHKIINU.

—OnepupoBaTh MOHATUAMHU: YETHOCTh U HEUETHOCTh (DYHKIIMHU, HYIH (QYHKINUHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

— Hcnonb3oBarh rpaduku GyHKIUH U peIICHUs] YPAaBHEHHIA.

—Ctpouth M 4yuTaTh rpauKd JIUHEHHONM (YHKLUMHU, KBaJAPaTUYHON (DYHKIUH, CTEIEHHOH
(YHKLUU C LENbIM [T0Ka3aTeNeM.

—Hcnonp3oBath rpaduku QyHKOMI U1 McClIeqOBaHUS HPOLECCOB M 3aBUCUMOCTEH Npu
pelIeHUH 3a/a4 M3 APYTruX YUeOHbIX INPEIMETOB M pealbHOW JKU3HU; BbIpakaTh (opMysiIaMu
3aBHCUMOCTH MEX/I1Y BETUINHAMH.

Hauana mamemamuueckozo ananiusza

—OnepupoBarh MOHATUSAMH: IOCIEIOBATEIbHOCTh, apU(MeTHUecKas M TeoMeTpUyecKas
POTpeCCUu.

—OnepupoBarh NOHATUSIMU: OECKOHEUHO YObIBarolasi reOMETpUYecKasl Mporpeccus, cyMma
0eCKOHEYHO yObIBAIOLIEH Fr€OMETPUUECKON TPOrPECCUH.

— 3agaBath NMOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

— Hcnonp30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCU UL PEHICHUST pealbHBIX
3aJa4 NpUKJIaJHOTO XapakTepa.

MHuoorcecmea u 102uxka

—OmneprpoBaTh MOHATHSIMH: MHOXKECTBO, OTIEpAIMH HaJl MHOKECTBAMHU.

—Vcronp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT Uil OMUCAHUS PEaTbHBIX MPOIECCOB H
SIBJICHHUM, TIPU PEIICHUH 33724 U3 APYTHX YIEOHBIX MPEIMETOB.

—OnepupoBaTh NOHATHAMU: ONpPE/IETIEHNE, TEOPEMa, CIEACTBUE, 10KA3aTeIbCTBO.

11 kaacce

Yucna u eévluucnenus

—OneprpoBarh MOHATHAMU: HATYpaJIbHOE, 11€JI0€ YUCIIO; UCIIOJIB30BaTh IPU3HAKHU JEIMMOCTH
LEJIBIX YHCEJI, PA3JI0KEHNUE YUCIIA HA POCThIE MHOXKUTENH JUUIS PEIICHUS 3a4a4.

—OmnepupoBarh NOHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.

—OnepupoBaTh NOHATHAMHU: JOrapupM YUCIIa, JECATUYHBIE U HATYpaJIbHbIE JOrapu(pMBbl.

Ypaeuenuﬂ U Hepaeencmea

—IIpuMeHATh CBOMCTBA CTENEHU I TPe00pa30BaHUs BHIPAKEHUH; OTIEPUPOBATH OHITHUIMU:

IMMOKa3aTCJIbHOC YPABHCHUC U HCPABCHCTBO, PCHIATH OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ n
HCPABCHCTB.

—BrpinmonHAT 1peoOpa3oBaHUsl BBIPAXKEHUH, COAEpKAIIUX JOrapuMbl; ONEPUPOBATH
13



HNOHATUSAMM:  JIOTapU(MUUYECKOE ypaBHEHHE U  HEPAaBEHCTBO; peEIIaTh OCHOBHBIE  THUIIBI
Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB.

—Haxoautp peieHus npocTeNInX TPUrOHOMETPUUECKUX HEPABEHCTB.

—OmneprpoBarh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YpPaBHEHUM M €€ pellleHue; HCI0Ib30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH JJIs PELLIEHUS IPAKTUUECKUX 3a/a4.

—Haxoauth pemieHuss NpocTeMIIMX CUCTEM U COBOKYIHOCTEH pallMOHAJIBHBIX YPaBHEHUH U
HEPaBEHCTB.

—MopenupoBath peanbHble CUTYallMH Ha A3bIKE aJreOphl, COCTABIATh BbIPAKEHUS, yPAaBHEHUS,
HEpaBEHCTBA M CUCTEMbl II0 YCJIOBMIO 3aJaud, MHCCIENOBaTh IIOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM armapaTa anreopsl.

Dyukyuu u cpaguxu

—OnepupoBarh MOHATUAMH: Nepuoaudeckas (QyHKIMS, NPOMEKYTKH MOHOTOHHOCTH
(GyHKLMH, TOYKH HSKCTpeMyMa (YHKIMM, HauOoJsiblllee M HauMEHbIllee 3HaueHHs (YHKLHMU Ha
IPOMEXYTKE; UCTIOIB30BATh MX JJISl HCCIEOBAHUS (PYHKIIMH, 3aJaHHON rpaduKoM.

—OmnepupoBarh  MOHATHAMMU: rpaguky  TOKa3aTelbHOM,  JorapupMuueckod  u
TPUTOHOMETPHUYECKUX (PYHKINH; N300paxaTh X Ha KOOPAMHATHON TNIOCKOCTH U UCTIOIB30BATh IS
pelieHNs ypaBHEHUN U HEPABEHCTB.

—300paxarh Ha KOOPAWHATHOMN MIIOCKOCTH rpadUKy JTMHEHHBIX YPABHEHUH U HCIIOJIb30BATh
UX JJIsl pELIEHUs] CUCTEMbI JINHEHHBIX YpaBHEHUH.

—Hcnonp3oBaTh rpaduku GyHKIMI U1 Mcciel0BaHUs IPOLIECCOB U 3aBUCUMOCTEN U3 IPYTruX
y4eOHBIX AUCLUIUINH.

Hauana mamemamuueckozo ananusza

—OnepupoBaTh NOHATUSAMU: HENPEpbIBHAS (YHKLHUSA; IPOU3BOIHAS (YHKLNHU; UCIIOJIb30BaTh
reoMEeTpUUECKUi U (PU3NYECKUI CMBICII IPOM3BOIHON IS pELIeHus 3a1ay.

—HaxoauTte NpOU3BOJIHBIE 3JEMEHTapHBIX (QYHKLUUH, BBIUYUCIATH MPOU3BOIAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

—Hcnonp30BaTh MPOU3BOIHYIO AJIsl HCCIIET0BaHUS (DYHKIIMKY HA MOHOTOHHOCTb M SKCTPEMYMBI,
IPUMEHSTH PE3YJIbTaThl UCCIIEJOBAHUS K TOCTPOEHUIO IpauKOB.

—Hcnonp30BaTh NPOM3BOAHYIO AJI HAXO0XK/IEHUS HAWIYYLIETro pelIeH s B IPUKIIAJAHbIX, B TOM
YHClIe COLMATIbHO-I)KOHOMUYECKUX 3a/1a4ax.

—OmnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass M WHTErpaj; MOHUMAaTh TI'€OMETPUYECKUH U
(du3nueckuii CMbICT HHTErpaa.

—Haxomute nepBooOpasHble 37€MEHTapHBIX (DYHKIMI; BBIYUCIATH MHTErpan mo ¢opmyie
Hrrorona—JIeitOnuma.

—Pemate npuknagHble 3aJaud, B TOM YHUCIE COLIMAIBbHO-3KOHOMMUYECKOTO U (PU3UYECKOIrO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaJIN3a.

IIJumupyesze npedmemnbte pe3yiomambl O0C60€HUA yueéuozo Kypca

«l'eomempusny (no 2o0am odyuenus)

[IpenmerHbie pe3ynbTaThl W3YYEHUS TEOMETPUHM Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha
JOCTIDKEHUE YPOBHSI MaTE€MaTHYeCKOHW TPAMOTHOCTH, HEOOXOIMUMOTO JISi YCHEITHOTO PEIICHHS
3aJa4 B peasibHOM JKU3HU U CO3/1aHHE YCIOBHUH ISl X OOLIEKYJIbTYPHOTO Pa3BUTHSL.

OcBoenue yueOHoro Kypca «['eomeTpusi» Ha 0a30BOM YPOBHE CpEIHEr0 00IIeTro 00pa30BaHUs

JOJIXKHO obecneunBaTh AOCTHUIKCHUC CIICAYIOIIHX MPEIAMCTHBIX O6pa3OBaTCJ'IBHLIX PE3YyJIbTATOB:
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10 knacc

—OrnepupoBath MOHIATUSIMU: TOYKA, MPSIMasi, MIIOCKOCTb.

—IIpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUH T'€OMETPUYECKUX
3aj1a4.

—OneprpoBaTh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH.

—KnaccudunmpoBath B3aMMHOE PACIIONIOKEHHUE MPSMbIX M IUIOCKOCTEH B IPOCTPAHCTBE.

—OrnepupoBaTh MOHATHIMU: IBYTPAHHbIA YroJI, TpaHH ABYTPAHHOTO YIia, peOpo IBYrpPaHHOTO
yIJia; TUHEHHBIN yroJl JBYTPAaHHOTO yIiia; FpajyCHas Mepa JABYTPAHHOIO yria.

—OmneprpoBaTh MOHATHUSMU: MHOI'OTPAHHUK, BBIIYKJIBIA W HEBBITYKJIbIH MHOI'OIPAaHHUK,
3JIEMEHTBHI MHOTOTPAHHUKA, TPABUIIbHBI MHOTOTPAHHHUK.

—Pacrnio3HaBaThb OCHOBHBIE BH/bl MHOI'OTPAHHUKOB (MHMpamMuja; Mpu3Ma, HOPSIMOYTOJIbHBIN
napaiesienume1, Kyo).

—KiaccuduumupoBars MHOTOrpaHHHUKH, BEIOUPAs OCHOBAHUS TSI KIIACCU(HUKAIIMH (BBITYKIIbIE
M HECBBIIIYKJIBIC MHOT'OI'PaAHHUKH, IMPABUJIBHBIC MHOTI'OIPaHHUKHW, HNPSAMBIC W HAKJIIOHHBIC ITPHU3MBI,
napauIeeHIeIbl).

—OHepI/IpOBaTI) MOHATHUAMU: CCKYyLIAA IMIOCKOCTb, CCUCHUC MHOI'OI'PAaHHUKOB.

—OOBSACHSITH IPUHIIUIIBI TOCTPOCHHUS CEUCHHM, HCIIOIB3YsT METO/I CJICIOB.

—CTpOI/ITI) CCUCHUSA MHOI'OIrpaHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH (BI)IHOCHI)IG) IIJIOCKHEC
YepTE)KU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY, COOKY, CHHU3Y.

—Pemars 3aaa4u Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BCIIMYUH I10 06pa311aM HJIM aJIrOpUTMaM,
MMPUMCHSAA U3BECTHBIC aHAJIMTUYCCKUC METOAbI TP PCIICHHUU CTAHAAPTHBIX MATECMATUYCCKUX 3aaa4
Ha BBIYKMCIICHUE PACCTOSHHUN MEX/Ty ABYMS TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEX/Ty CKPEIIMBAIOIIMMHUCS MTPSIMBIMH.

—Pemars 3aaa4u Ha HaXOXKACHHUEC I'COMCTPUYCCKUX BCJIIMYUH I10 06pa311aM WM aJIrOpUTMaMm,
NPUMEHSS U3BECTHBIC AaHATUTHYECKHE METO/IbI ITPU PEIICHUH CTAaHIAPTHBIX MAaTEMAaTHYECKUX 33134
Ha BBIYMCIICHHE YTJIOB MEXK/Ty CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEKAY MPSMOH M TNIOCKOCTBIO, MEXKTY
TUTOCKOCTSIMU, TBYTPaHHBIX YTJIOB.

—Bprancisats 00bEMBI U TIJIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MHUPAMHA) C
npuMeHeHHeM (OPMYJT; BBIYHCISTE COOTHOIICHHS MEXIY IUIOLIAIIMH TTOBEPXHOCTEH, 00bEMamMu
NOJO0OHBIX MHOTOTPAaHHUKOB.

—OHCpI/IpOBaTI) IMOHATHUAMU: CUMMETPUS B IPOCTPAHCTBEC, HEHTP, OCh U IMIIOCKOCTH CI/IMMeTpI/II/I;
IIEHTP, OCh U TIOCKOCTh CAMMETPUH (PUTYPBI.

—U3Bnekars, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekaX U PUCYHKaX.

—IlpumenaTty reomerpuueckue (akThl IS PEIIEHUsT CTEPEeOMETPUUECKHUX  3ajad,
IPEJINOJIararoIuX HECKOJIBKO IIaroB PEIICHNUs, €CIT YCIOBUS MPUMEHCHHUS 3aJIaHbI B IBHOH (QopMe.

—[IpumMensTh mpocTelilmme NporpaMMHBIE CPEACTBA M JJIEKTPOHHO- KOMMYHHKAI[HOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHUX 3a/1a.

—[IpuBouTh TpHUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE W IKU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

—IIpuMeHATh TOJIy4eHHBIE 3HAHMSI Ha NPAKTUKE: AHAJU3UPOBATh PEANBHBIE CUTYallUd H
NPUMEHSTh U3y4CHHBIC TIOHATHUS B IPOIIECCE TIOMCKA PEIICHHSI MaTeMaTH4YecKu c(hOpMyIMpOBaHHON
npoOJIeMbl, MOJICIUPOBATh PEAIbHBIE CUTYAIIMU Ha S3bIKE T€OMETPHH, HCCIIEOBATh TIOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHSATHH M TEOpeM, ammapara anreOpbl; pemarb
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MPAKTUYCCKUC 3a/la4i, CBA3aHHBIC C HAXOXKICHUCM I'COMETPHUICCKUX BECIIUYHH.

11 knace

—OnepupoBarh NOHATUAMU: LUIMHIPUYECKAs MOBEPXHOCTh, 00pa3yrolue HWINHAPUIECKON
MOBEPXHOCTH; HMWJIMH/P; KOHUYECKasi IOBEPXHOCTb, 00pa3yonue KOHMYECKON MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

—Pacnio3naBats Tena BpamieHus (LHIHHIP, KOHYC, cdepa U 1map).

— OOBSCHATH CIIOCOOBI MOYYEHUS TeJ BpaILleHHS.

—KaccuguumpoBars B3auMHOE pacroiokeHue chepsl U MI0CKOCTH.

—OnepupoBarh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBaHME CErMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHHE 1IAPOBOT'0 CJIOSI, BHICOTA HIAPOBOTO CJI0S; IAPOBOIl CEKTOP.

—Bpruncnsate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH Tel BpalllEHHs, T€OMETPUUYECKUX Tel C
pUMEHEHUEM (HOPMYIL.

—OnepupoBaTh NOHATUSAMHU: MHOT'OI'PaHHUK, BIMCAHHBIN B cepy U OMHCAHHBINA OKOJIO Chepbl;
cdepa, BIMCaHHAsi B MHOTOI'PAHHUK WJIU TEJIO BPALICHUS.

— BpIuuCiATh COOTHOLIEHUST MEXIYy IUIOIIAJIMU TOBEPXHOCTEN U 00bEMaMU MOJOOHBIX
TeJl.

—M3o00paxare u3yyaemble (UTYpPBI OT PYKH M C TPUMEHEHHEM MPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB.

—BpINOAHATH (BBIHOCHBIE) TUIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BHU]
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPALICHHUS.

—l3BnekaTh, MHTEPIPETUPOBATh U MPeoOpPa3oBbIBaTh MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (pUrypax, MpencTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

— OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

—BBIMOTHATH IEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHM 00J1a1at0T.

—IIpumMeHsATs npaBWIO NapaIENIECNUIEAA.

—OmnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, Yol MEXKIYy BEKTOpaMH, CKaJIpHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

—HaxoauTh cymMMy BEKTOpOB M IPOM3BEACHUE BEKTOpA Ha YUCIO, YIOJ MEXAY BEKTOpaMH,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

—3a/1aBaTh MIOCKOCTh YPaBHEHUEM B JE€KapTOBOI cUCTEME KOOPAUHAT.

—IlpumenaTy reomerpuueckue (akThl S PEIIEHUsT CTEPEeOMETPUUECKHUX  3ajad,
IPENoiaraoluX HECKOJIbKO IaroB peleH s, €ClIM YCIOBHs IPUMEHEHU 3a/1aHbl B SIBHOM (GopMme.

—Pemate mpocreiinive reoMeTpuuecKrue 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/a.

—Pemate 3amaum Ha [JOKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIIEHHMH U HaxOXKICHHE
FeOMETPUUECKUX BEJIMYMH MO o0paslaM MWIM alropuTMaMm, NMPUMEHSST U3BECTHbIE METOIbl IMpPH
peIIeHNH CTaHIapTHBIX MaTeMaTHUYECKHUX 3a]1ay.

—IlpuMeHATh mNpocTelMe MPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1ad.

—IIpuBouTh mNpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHpOJE U  JKU3HW,

pacrio3HaBaTh IPOSBIECHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.
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—IIpuMeHATh MOJy4YEHHbIE 3HAHWSI Ha IPAKTUKE: AHAIU3UPOBATh pEajbHbIE CUTyallUM U
MPUMEHSTh U3YUYCHHBIE MIOHATHUS B MPOIECCE MOKUCKA PEIICHNU MaTeMaTHUeCKH c(hOpMYITUPOBAHHON
po0JIeMbl, MOAEIUPOBATh PEAIbHBIC CUTYAIlMU Ha SI3bIKE T€OMETPUHU, UCCIIE0BATh MMOCTPOCHHBIE
MOJIeJI C MCIOJb30BAaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOopeM, ammapara aiareOpbl; pemiaTh
IIPAKTUYECKHE 3a]1a4H, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUUNH.

Ilhanupyemvie npeomemnvie pe3yivmamsl 0CGOEHUA YUeOHO20 Kypca

«Bepoamnocmov u cmamucmuka» (no 200am oo0yuenus)

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUS Kypca «BeposaTHoCTh U craTtuctuka» B 10—11 kiaccax
OpUEHTUPOBAaHbl HA JIOCTH)KEHHUE YPOBHS MaTeMaTHYeCKOMl T'PaMOTHOCTH, HEOOXOAWMOTO Jis
YCIEIIHOTO peLIeHUsl 3aJady U MpoOdJieM B peajbHOW JKU3HM W CO3JaHHE YCIOBHM id HX
OOLIEKYIBTYPHOTO PA3BUTHSL.

OcBoenne yueOHOTo Kypca «BeposTHOCTb M CTAaTHUCTHKa» Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero  o0Opa3oBaHMsl  JOJDKHO  OOECNEYrMBaTh  JIOCTHIKCHHE  CICAYIOIIUX  MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 knace

—YuTaTh U CTPOUTH TAOIULIBI U IUATPAMMBI.

—OnepupoBaTh NOHATUSAMU: cpefiHee apudMeTndeckoe, MeauaHa, Haubopliee, HauMEHbIIIee
3Ha4YEHHE, pa3Max MAaCCHUBA YUCIIOBBIX JAHHBIX.

—OmnepupoBaTh  MOHATUAMHM: CIyYaWHBIM  SKCIEPUMEHT (ONBIT) U CIy4ailHOE COOBITHE,
3JIeMEHTapHOe COOBITHE (PMEMEHTAPHBIM MCXOJ) CIy4ailHOTO ONbITA; HAaXOAUTh BEPOATHOCTH B
OTbITaX C PAaBHOBO3MOXHBIMU CIy4YaWHBIMH COOBITUSIMHM, HAXOJWUTh M CPaBHHUBATh BEPOATHOCTH
COOBITUI B U3YYEHHBIX CIy4YailHbIX 3KCIIEpUMEHTAX.

—Haxoauts u ¢GopMynupoBaTh COOBITHS: MEpeceyeHue U OOBEAMHEHHE TaHHBIX COOBITHIA,
coObITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; IOJIB30BATHCS TMarpaMmmMamu Ditnepa u Gopmyioit
CJIOKEHMSI BEPOSITHOCTEN MPU PELIEHUM 3a/a4.

—OnepupoBaTh MOHATHSMHU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOATHOCTH C OMOUIBIO IIPaBUJIa YMHOKEHHUS, C TIOMOILBIO IEpeBa CIIy4aliHOTO OIIBITA.

—IIpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUH 3ajau.

—OneprpoBaTh MOHATUAMU: UCTIBITAHUE, HE3ABUCUMBbIE HCIIBITAHUS, CEPUS UCIBITAHUI, ycrex
U HeyJaya; HaXOJUTb BEPOSATHO- CTU COOBITUN B CEpUU HE3aBUCHUMBIX HCIBITAHUI JO MEPBOTO
ycrexa; HaXOAUTb BEPOSITHOCTH COOBITUI B cepuu HcnbITaHU bepryiu.

— OnepupoBaTh NOHATUAMMU: CllydaiiHas BEIMUMHA, pacpe/ielieHue BEpOSITHOCTEH, InarpaMma
pacnpeneneHusl.

11 knace

—CpaBHUBaTh BEPOSITHOCTU 3HAUYEHUN CIIy4allHOM BEJIMYMHBI [0 PACHPEICNICHUI0 WIH C
MOMOIIBIO AUATPAMM.

—OmnepupoBarh MOHATHEM MAaTE€MaTUYECKOIO OXXMJIAHUSA; MPUBOJIUTH TNPUMEpPHI, Kak
IPUMEHSIETCd MaTeMaTHYecKoe OKUIaHHe CIy4yailHOW BETMYMHBI HAaXOJWUTh MaTeMaTHYecKoe
O’KHJaHUE 110 JAHHOMY paclpeiesICHUIO.

—MeTh npescTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

—HmeTs npeacraBieHne 0 HOpMaIbHOM PACIIPENETICHUM.

JJMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YyIbTATBl OCBOCHHA IIPOTpaMMBbI y‘{C6HOFO npeameTa «MatemaTuka
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XapaKTEPU3YIOTCS:

I'pasxicoanckoe eocnumanue:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOM MTO3ULUU o0Oydaromerocss Kak aKTHBHOTO W
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_[€CTBa, IpeaACTaBJICHUEM O MaTeMaTHYCCKHUX OCHOBax
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH, MPOIEAYP TPaKAAHCKOT0 001ecTBa (BBIOOPHI,
OIIPOChI U Hp.), YMCHHUEM BSaHMOHeﬁCTBOBaTB C COOHAJIBHBIMHU MHCTUTYTaMH B COOTBETCTBHUH C UX
GYHKIHUSIMHA ¥ HA3HAYCHUEM .

Hampuomuuecxoe eocnumanue:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPAKAAHCKON MIACHTHYHOCTH, YBAXCHUS K MPOILLIOMY U
HACTOALLIEMY POCCUMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHUSM POCCHUCKHX
MaTeMaTUKOB M POCCHMCKOW MAaTEMAaTUYECKOM WIKOJbI, K MCIIOJIb30BAaHUIO 3TUX JOCTUKECHHI B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH .

ﬂyxoeno-npaecmeeuuoe éocnumanue.

OCO3HAHHEM  JIYXOBHBIX  IIEHHOCTEM  pPOCCHIICKOr0  Hapoaa; CcGOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, dTUYECKOrO IOBEJIEHHUS, CBS3aHHOTO C MPAKTHYECKHUM MPUMEHEHHEM
JOCTHIKEHUI HAayKu M JAESITEIbHOCTHIO YUEHOTO; OCO3HAHHUEM JUYHOIO BKJIa/Ja B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

Icmemuyeckoe ocnumanue:

ACTETUYECKHUM OTHOIICHUEM K MHUPY, BKIIOUAs 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/ay, PEHICHUH, PacCyKIEHUW; BOCHPHUUMYHMBOCTHIO K MATEMaTHYECKHUM AacleKTam
Pa3JIMYHBIX BUJOB UCKYCCTBA.

Du3uueckoe ocnumanue:

c(OPMHPOBAHHOCTBIO YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 3J0pOBOT0 U
6e301macHoOro oopasa >ku3HH, OTBETCTBEHHOI'O OTHOILLIEHMSI K CBOEMY 3/10POBBIO (3/10pOBOE IUTAHUE,

cOaNaHCUPOBAaHHBIM DPEKUM 3aHATUH M OTIbIXa, peryispHas Qu3nyeckas aKTHUBHOCTH);
(U3NYECKOT0 COBEPILIEHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO 03/10POBUTEIBHOMN AESTEIbHOCTHIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTHU TPY10JII00US; UHTEPECOM K PA3IMUHBIM chepam
HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIbHOCTH, CBsA3aHHBIM C MaTeMaTUKON U eé MMPpUIIOKCHUAMH, YMCHHEM
COBCpUIATDH OCO3HAHHBIN BLI60p 6y,[[y1HCI>’I HpO(l)eCCI/II/I " pCAIM30BbIBATH COOCTBEHHBIE KU3HEHHEIE
IIJ1aHbl, TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTCMaTUUICCKOMY 06pa3OBaHI/II-O n caM006pa30BaHmo Ha
MMPOTAXKCHUN Bceit JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTUIO B PCHICHUU NPAKTUYCCKHUX 3alay
MaTeMaTUIeCKOH HAIpaBJICHHOCTH .

IKonozuueckoe eocnumanue:

Cq)OpMHpOBaHHOCTBIO 9KOJIOTMYCCKOM KYJbTYPbI, IOHUMAaHHUEM BJIUAHUA COLUAIBHO-
9KOHOMHYCCKUX IPOHECCOB Ha COCTOAHUC HpHpOI[HOfI nu COIH/IaJ'II)HOI\/'I Cp€abl, OCO3HAHHUEM
r1100aJIBHOTO XapaKkTepa SKOJIOTHICCKUX HpOGJ’ICM; OpHCHTaHHCﬁ Ha MIPUMCHCHUC MATCMATUYCCKUX
3HAHUM IS peuicHud 3a1a4 B obiactu OKp}I)KaIOH_ICﬁ CpCabl, INITAHUPOBAHUA IMMOCTYIIKOB U OLCHKU
HUX BO3MOKHBIX MOCJIEACTBUM A1 OKp}I)KaIOIJ_ICI\/'I CpCabl.

l[elmocmu HAY4YHO020 NO3HAHUA:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKON HayKH KaK cepbl YeIOBEUECKOM
JIEeATEIIbHOCTH, ITAIOB €€ Pa3BUTHUSA U 3HAYUMOCTH ISl PA3BUTHSI HUBHIIN3ALMH; OBJIAJACHUEM SI3bIKOM
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MaTeMaTUKd M MaTeMaTU4YeCcKOM KyJIbTYpol KakK CpeICTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yabTaThl OCBOCHMs MpOrpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTePU3YIOTCS OBIIAICHUEM YHUBEPCATLHBIMHU MI03HABATEIIbHBIMU NeHCTBUSAMU,
YHHUBEPCAJIbHBIMH ~ KOMMYHUKAaTHUBHBIMH  JCHCTBUSMH, YHUBEPCAIBHBIMH  PETYJISTHBHBIMH
JIEHCTBUSMM.

1. VHuBepcanbHble IO3HaBaTelIbHbIE JCHCTBUA, oOecrneunBaoT (HOpMUpOBaHHE Oa30BBIX
KOTHUTHBHBIX IPOLIECCOB OOydyaromMXcsi (OCBOCHME METO/IOB IO3HAHMS OKPYKAIOLIEro MHpA;
NPUMEHEHHE JIOTHUECKHX, UCCIIEIOBATENILCKIX ONepalnii, yMEHH paboTaTh ¢ MH(popMaIue).

ba3zoevie nozuueckue oeiicmeus:

—BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUI MEX Ay MOHATHAMM; (OPMYJINPOBATh ONPEEIEHUS OHATHI; YCTaHABIUBATh
CYIIECTBEHHBIN IMpPHU3HAK KJIacCU(UKALMU, OCHOBAHUS JUll OOOOILEHHS M CPaBHEHUS, KPUTEPUU
POBOIUMOTO aHAJIHN3a,;

—BOCHPUHUMATh, (OPMYJIHUPOBATh U TPEOOPA3OBBIBATH CYKICHHSA: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIKE; YCIOBHBIE;

—BBIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAOMIOIEHUSX U YTBEPKACHUAX; IpeIaraTb KpUTEpUH JJ1s BBIBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYU;

—JleNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX W MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

—TIPOBOAMTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATHIECKUX YTBEPKACHUHN (TIPSMBIC U OT
IPOTHBHOTO), BBICTPaWBaTh ApTYMEHTAINIO, IPHBOAUTH PUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTH COOCTBEHHBIE CYXK/ICHUS M BBIBOJIBI;

—BBIOMpAaTh Croco0 perieHust yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHHUS,
BbIOMpATh Hambosee MOAXOIAIININ C yUETOM CAMOCTOSTENLHO BbIJICIIEHHBIX KPUTEPHUER)

ba3zoevie uccnedosamenvckue oeiicmeus:

—HCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEAOBATENILCKUN MHCTPYMEHT IO3HAHHS, (HOPMYITHpPOBATH
BOTIPOCHI, (UKCUPYIOIIHWE TPOTUBOpPEYHE, TMpOoOJIeMy, YCTaHABIMBAaTh HMCKOMOE | JaHHOE,
(dbopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIHI0, MHEHHE;

—MpPOBOAUTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HUCCIIEOBAaHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YecKoro OObBEKTa, SBJIEHUS, MpPOIecca, BbBISIBICHUIO
3aBHCUMOCTEHN MeX 1y 00BEKTaMH, SIBJICHUSAMH, IPOLIECCAMU;

—CaMOCTOSTEIbHO (OPMYIHPOBaTh OOOOIIEHNS M BBIBOJBI 10 pe3ysibTaTaM IMPOBEAEHHOTO
HaOJIOICHNUs, UCCIIEIOBAHMS, OIEHUBATH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTAaTOB, BBIBOJIOB U
00001IeHHI;

—TIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, & TAKKE BBIIBUTATH MPEAITOIOKEHHSI O €T0
Pa3BUTHH B HOBBIX YCIOBUSX .

Paboma c ungpopmanuei:

—BBIBIIATH JIeOUIIUTHI WHPOPMAIINHU, JAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOMPOC W LIS
pEIIeHHS 3a/1a9H;

—BbIOMpaTh WMH(OPMALMIO W3 HCTOYHHUKOB  DPA3JIMYHBIX  TUIIOB, AHAJIU3UPOBATH,
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CHCTEMaTH3UPOBATh M MHTEPIPETHPOBATH HH()OPMAITUIO pa3IMYHBIX BUIOB U (OPM IPEACTABICHUS;

—CTPYKTYpUPOBATh HHPOPMAIIHIO, TPEIICTABIATH €€ B PA3IMYHBIX (popMax, UILTIOCTPUPOBATH
rpaduvecKu;

—OIICHUBATh HAIEKHOCTh MHPOPMAITUH 110 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2. YHUBepcaJIbHbIE KOMMYHUKATUBHBIC ICHCTBHSI, 00ECTICYMBAIOT C(HOPMUPOBAHHOCTD
COILMATIbHBIX HABBIKOB O0OYYAIOIIUXCSI.

Oowenue:

—BOCHPUHUMATh ¥ (OPMYJIIMPOBATH CYXIEHHSI B COOTBETCTBHH C YCJIOBUSMHU U LEISIMHU
oOIIeHuSs; SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUSI 110 X0y PEIICHHUS 3a]]aui, KOMMEHTUPOBATh IOJIYYCHHBIN pe3yJIbTar;

—B XO7€ OOCYXIIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMON TEMbI, MPOOIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBaTh HJICH, HAIlCICHHBIC HA TIOWMCK PEIICHHS; COMOCTABIATH CBOU
CYXKICHHS C CYXKICHUSMHU JPYrUX YYaCTHUKOB JHAIIOTa, OOHAPYXHBATh Pa3U4Me U CXOJCTBO
MO3UIUI; B KOPPEKTHOU (hopMe (OpMyIIMPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

—TMPEJICTABIATh PE3YJIbTaThl PEIICHUs 3a/Jadyd, SKCIICPHUMEHTA, HWCCIICAOBaHUS, MPOCKTa,;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3CHTAIUU U OCOOCHHOCTEH
ayJi- TOPHH .

Compyonuuecmeo:

—TIOHMMAaTh M WCIIOJIH30BATh MPEHMYIIECTBA KOMAHIHOW W WHIWMBUAYAITbHOW pabOTHI TpH
pelieHrH Y4eOHbBIX 3aj1a4; MPUHUMATh 1IEJIb COBMECTHOH JICSITEIIbHOCTH, TUNIAHUPOBATH OPTraHU3AIIHI0
COBMECTHOM pabOoThI, paclpeIelIsATh BUIbI pA0OT, JOTOBAPUBATHLCS, 00CYXIATh MPOIECC U PE3yIbTAT
paboThI; 000011aTh MHEHHUST HECKOJBKHX JIHOJICH;

—y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTel (0OcyxaeHus, oOMEeH MHEHUH, «MO3TOBbBIE
HITYPMBD» M UHBIC); BBITIOIHATH CBOIO YacTh Pa0OTHI U KOOPJIUHUPOBATH CBOM JCUCTBHS C IPYTUMU
YICHaMHd KOMAaHJbl; OIICHWBATh KAueCTBO CBOErO BKJIAJa B OOIIMIA MPOIYKT IO KPUTCPHUSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBHS .

3. YHuBepcanbHbIe PEryIATUBHBIE IEHCTBHUS, 00ECTIeUnBalOT (DOPMHUPOBAHIE CMBICIIOBBIX
YCTaHOBOK U JKMU3HEHHBIX HABBIKOB JTHUYHOCTH.

Camoopzauuzauuﬂ:

—COCTaBJIATH IUIAH, aJiTOPUTM PEIICHUs 33]auH, BHIOMPATh CIOCO0 PEHICHUS C YYETOM HMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTryMEHTHPOBATH i KOPPEKTHPOBATH BAPHUAHTHI PEIICHHIA C YIETOM
HOBOW MH(OPMAIIHH .

Camoxkonmpons:

—BJIaJICTh HABBIKAMHU II03HABATEIbHONH pe(JICKCUM KaK OCO3HAHUS COBEpIIAeMbIX JCHCTBHN U
MBICITHTENILHBIX TIPOIIECCOB, X PE3YJLTATOB; BIaJIeTh CIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipotiecca U
pe3ynbTara pelieHusl MaTeMaTUYECKOU 3a/1a4;

—OpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh HPU PELICHUU 33/1a4d, BHOCUTh KOPPEKTUBEI B
JIESATEIIbHOCTh HAa OCHOBE HOBBIX 00OCTOSTENLCTB, JAHHBIX, HAMIEHHBIX ONIMOOK, BEISIBIICHHBIX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE pE3yJIbTaTa LEIH U YCIOBHUSAM, OOBSCHATh MPUYUHBI TOCTHKCHHS WIH
HEJOCTHKEHUS Pe3yJIbTATOB JISATEIILHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OIEHKY MPHOOPETEH HOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI
[TpenMeTHBIE pe3yabTaThl OCBOEHUS paboueii MporpaMMBbl [0 MAaTEMaTUKE MPEACTABICHBI 110
rogam oOydyeHus B pPAaMKax OTHENbHBIX KypCOB B COOTBETCTBYIOIIMX pa3eiax
Hacrosuen [IporpamMmsl.
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4. TemaTn4yeckoe NJIAHNPOBAHUE YUEOHOT0 Kypca «AJiredpa u Hadyaja

aaansa» 10-11 kiaaccenl

No i/t [Pa3men mporpaMMbl Kou-Bo| DnekTpoHHbIE y4eOHo-
YacoOB | METOJAMYECKUE MaTEPHAIIBI
10 kaacc
1 MHuoxecTBa pallMOHAIBHBIX U JICHCTBUTEIBHBIX 144 https://infourok.ru
uncesl. PanuonanbHple ypaBHEHHS U https:/znanio.ru
HEPaBCHCTBA
2  [Dyskiun u rpaduku. CTEIEeHb ¢ HeIbIM 64 https://infourok.ru
IoKa3sareljieM httgs://znanio.ru
3  Apudmerndyeckuii KOpeHb N-0if CTEMEHH. 184 https://infourok.ru
VppaluuoHaibHble yPaBHEHHS U HEPABEHCTBA https://znanio.ru
4 DopMyIibl TPUTOHOMETPHUH. 224 https://infourok.ru
TpUroHOMETPHYECKUE YPABHEHHUS https:/znanio.ru
S [MocnenoBaTeibHOCTH M MIPOTPECCUU 54 https://infourok.ru
https://znanio.ru
6 [loBTOpeHue, 0000IIEHHE, CHCTEMATH3AIUS 3u https://infourok.ru
3HAHWUH https://znanio.ru
11 xaacce
1 Crenens ¢ paroHaIbHBIM ITOKA3aTEIICM. 124 https://infourok.ru
IMokazarensHas QyHkus. [lokazaTeabHbIe https://znanio.ru
YpaBHCHHS U HEPABCHCTBA
2 [lorapudmuyeckas Gpynkuus. Jlorapupmuueckue . https://infourok.ru
ypaBHEHHUS U HEPABEHCTBA https://znanio.ru
3 [Tpuronomerpuyeckue QyHKIUH U UX rpaduKH. 94 https://infourok.ru
Tpuronomerpruyeckue HepaBeHCTBA https://znanio.ru
4 [IpousBoHas. [IpuMeHeHne MpOU3BOIHOM 24y https://infou.rok.ru
https://znanio.ru
> MuTterpan u ero NpUMEHEHUS 9y https://infou_rok.ru
https://znanio.ru
6 CucTteMbl ypaBHEHUI 124 https;//infou.mk'ru
https://znanio.ru
! HarypanbHble 1 1ebIe Yncna 64 https://infou_rok.ru
https://znanio.ru
8 [[loBropenue, 0000IIEHIE U CHCTEMATH3AIUS 3HAHUI 184 https://infourok.ru

https://znanio.ru
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https://znanio.ru/
https://infourok.ru/
https://znanio.ru/

TemaTu4yeckoe njaHupoBaHue yaeoHoro kypca «I'eomerpusi» 10-11 kiaaccsl

Ne /it Paspgen nporpammsl Ko:-Bo| DnexkTponHbIe yuebHo-
4acoB | METOJMYECKUE MaTEpUAIIbI

10 knace
1 BBenenue B crepeoMeTpuio 104 https://infourok.ru
https://znanio.ru
2 [IpsMble ¥  TIOCKOCTH B TMPOCTPAHCTBE. 124 https://infourok.ru
[TapannensHOCTh MPSIMBIX U TNIOCKOCTEH https://znanio.ru
3 [epreHIUKYIAPHOCTD MPSAMBIX ¥ IIOCKOCTEH 124 https://infourok.ru
https://znanio.ru
4 | Yrasl MeXay NpsIMBIMU U IUTOCKOCTSIMH 104 https://infourok.ru
https://znanio.ru
5 MHororpaHHUKH 104 https://infourok.ru
https://znanio.ru
6 OO6BEMBI MHOTOTPAHHHUKOB 84 https://infourok.ru

https://znanio.ru

7 | TloBTOpEeHHUE: CCUCHUS, PACCTOSHUS M YTIIbI 64 https://infourok.ru
https://znanio.ru

11 kaace

1 | Tena BpareHus 129 https://infourok.ru

https://znanio.ru

2 OBLEMLL Tl - https:// mfou_ rok.ru
https://znanio.ru

3 BekTopbl 1 KOOpAUHATBI B IPOCTPAHCTBE 104 hitps://infourok.ru
https://znanio.ru

4 IToBTOpenue, 0000IIEHNE U CUCTEMATH3a 3HAHWMH 7 https:/finfourok.ru
BT 15071 HHUC U CUCTCMATHU W 3BHAHHUUAU q R
p ’ H a https://znanio.ru

TemaTuyeckoe NJIAHUPOBaAHUE Y4eOHOT0 Kypca «BeposiTHOCTh M CTATHCTHKAY
10-11 kaaccwl

Ne n/m Paznen nmporpammsl Kon-Bo DIEKTPOHHBIE
4acoB y4eOHO-MEeTOJUUECKUe
MaTepUalIbl
10 knace
1 | IlpencraBieHue  JaHHBIX WM ONHUCATeIbHAs 4yq https://infourok.ru
CTAaTHCTHKA https://znanio.ru
2 | CiyvaiiHple ONBITBI M CIy4YailHbIE COOBITHS, 34 https://infourok.ru
ONBITHI M CIly4ailHble COOBITHS, OIBITHI C https://znanio.ru
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH UCXO/IaMH
3 | Oneparnuu HaJl COOBITHSIMH, CJIOXKCHHE 34 https://infourok.ru
BEPOSTHOCTEH https://znanio.ru
4 | YcnoBHas BEpOATHOCTb, JEPEBO CIydaltHOTO 64 https://infourok.ru
ombita, (opMyna TOJHOW BEPOSITHOCTH W https://znanio.ru
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HE3aBUCHUMOCTE COOBITHI

DreMeHThl KOMOWHATOPUKH 4q https://infourok.ru
https://znanio.ru
Cepuu MOCIIEI0OBATEIILHBIX UCIIBITAHUN 3y https://infourok.ru
https://znanio.ru
CrydaiiHble BETMYUHBI U PACTIPEACICHUS 64 https://infourok.ru
https://znanio.ru
OO6001IICHHE U CHCTEMATH3AITUsI 3HAHU I 5y https://infourok.ru
https://znanio.ru
11 knacc
IToBrOpeHne, 0000IIEHHE W CHUCTEMATH3AIIUSA 4q https://infourok.ru
3HAHUH https://znanio.ru
MaremaTHueckoe OXKHTaHHE ClTydaitHoi . https://infourok.ru
BEITMYHHBI https://znanio.ru
Jucnepcust W CTaHIApTHOE  OTKIJIOHCHHUE . https://infourok.ru
CITy9IaiiHOM BETUYHHBI https://znanio.ru
https://infourok.ru
3aK0H OOJIBIIIX YHCEIT 34 .
https://znanio.ru
HemnpepbiBHbIe Clly4YaiiHbIe BCITUYHHBI . https://infourok.ru
(pacripeeneHus) https://znanio.ru
Hopwmainbnble pacnpeaeneHus 24 mm$ﬂmmqum
https://znanio.ru
IToBTOpEHHe, 00OOIIEHHE W CHCTEMATH3AIHSI 154 https://infourok.ru

3HAaHUN

https://znanio.ru
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