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Y4ueOHblil Kypc «AJiredpa 1 HaYaJIa MATEMATHYECKOT0 aHAJIN32»

HOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hayajga MaTeMaTUYECKOTO aHAJINU3a»
6a3zoBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa CpenHero oomero odpa3zoBaHusA, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHH, MPEABSBISIEMBIX K MaTeMaTHYeCKOMY 0Opa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3oBaHus. Peanmuzanus nporpamMmbl oOecriedMBaeT OBJaJICHUE
KIIFOYEBBIMH KOMIIETEHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
0o0pa30BaHMs, LEJIOCTHOCTh OOILIEKYJIbTYPHOIO, JUYHOCTHOIO M I103HABATEIBHOTO pPa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MIOCKOJBKY, C OJHOW CTOPOHBI, OH OOecreynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4YalluXcsi Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (hOpMyJIHPYyET CBOU AOCTHKEHHsI B MaTeMaTH4ecKoi (opme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHUMHUH, OWOJIIOTUH, TIOHUMAaHUS OCHOBHBIX TEHJCHIMN
HKOHOMHKH U OOIIECTBEHHOH JKWU3HU, IMO3BOJISICT OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMs OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMM MaTeMaTHYEeCKUMHU KOHCTPYKIMSIMU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEpIKICHUS,
HCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abCcTparupoBaHWE W aHaJOruio, (opMUpYyeT
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B Xo1e n3ydenus anreOpbl U Hayaja MaTeMaTHUYECKOTO
aHau3a B CTaplIeil 1IKOJie ydaliuecs MOJIYy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MAaTEMAaTHYeCKHX MOJEJeH pealbHbIX CHTyalluid u
UHTEPIpPETAlMK  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B TpPHUPOJe, HAYKE W B HCKYCCTBE, C BBLIAIONIMMHCS MaTEMaTHYECKUMH
OTKPBITUSAMH U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ®W depe3 crnenupuKky ydeOHOW JACATENHHOCTH, TpeOyIomeld CaMOCTOSTEIhHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHOM KOHIEHTpAallud BHUMAaHMs M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHAN3a JISKUT
JeSITeTLHOCTHBIN MIPUHIUT O0YYICHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAIM3a» BKIIIOYAET CIIeTyIOIne
coJiepKaTelbHO-METOAUYecKue JUHUU: «YUucna W BblUMCIHEHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro ananuza», «MHOXKECTBAa U JIOTUKAY.
Bce ocHOBHBIE cOmep)KaTeNbHO-METOJMYECKUE JIMHUM HM3YYalOTCs Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs B cTapuiel IIKoJe, eCTECTBEHHO JOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIIAsCh



HOBBIMM TEMaMU M paszaenaMu. JlaHHBI Kypc SBISETCS HWHTEIPATUBHBIM, ITOCKOJBKY
oOpenuHsIET B cebe CoJep)KaHUE HECKOJBKUX MAaTeMAaTHYeCKUX IUCIHILIUH: airedpa,
TPUTOHOMETPH S, MATEMATUYECKUI aHAJIU3, TEOPUS MHOKECTB U JIp. [1o Mepe Toro kak yyamuecs
OBJIaJICBAIOT BcE Oosiee MIMPOKMM MaTeMaTUYECKHUM alllaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTcss U COBEPILICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYECKyI0 MOJENb peallbHOMN
CUTyallid, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENhbHO C(HOpMYIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CognepxxarenpHO-MeTOMUECKass  JUHUSA — «Yucna W BBIYMCIIEHUS» — 3aBEpIIAET
(dbopMUpOBaHNUE HABBHIKOB HCIOJIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMUPOBAHUIO MPOUYHBIX
BBIUMCIIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIUX B CE0sl MCIIOJIB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JEMCTBUTEIIBHOTO YHUCJA, YMEHHE pALMOHAIIBHO BBIIOJHATh JACHUCTBUS C HHUMH, JENaTh
NPUKUAKY, OICHHBATh pe3yiabTar. OOydaromuecs MOJIy4aloT HAaBBIKH —TPUOKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBUA C YWCIAMHU, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
MCII0JIb30BAaHUS MATEMATUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKEHUM.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOY4YEeHHs B
CTapuied WIKOJE, NOCKOJbKY B KaXJIOM pasleiie MpOrpaMMbl MNPEAYyCMOTPEHO pPEUIEHUE
COOTBETCTBYIOIUX 3a7a4d. OOyJaromuecs OBIaeBaAIOT PA3IMYHBIMA METOAAMH PEIICHUS ENTBIX,
palroHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe YMEHUS HUCIONb3YIOTCA MIPU MCCIIEJOBAHUU
(GYHKIMA C TTOMOIIBIO MTPOU3BOJHOM, PEIICHUU MPUKIATHBIX 3a7a4 M 3a/lad Ha HaXOXIEHUE
HauOOJIBIIMX U HAMMCHBITUX 3HaYeHUH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacuéThl Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHMM, a Takke
BBIPOKEHHM, COAEpXAIIMX CTENeHW H Jjorapudmbl. braromaps u3ydeHHIo anreOpanyeckoro
MaTtepuaia MPOUCXOIUT JNajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS
yuanmxcs, (OPMUPYIOTCS HABBIKM ACIYKTUBHBIX PACCYXACHHH, pabOThl C CHMBOJIbHBIMHU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CogepxarenpHo-MeToauueckass JUHUS «DyHKIMU U TpadUKH» TECHO MeperuieTaeTcs ¢
JpPYrUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 331aé€T IOCIEJ0BaTEIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOU, JiorapudmMuveckol u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMN 175
pelieHus 3a1a4y U3 APYruX Y4eOHBIX TPEIMETOB M PEallbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pElIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sToM Gombinoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BBIpaXaTh (OpMyJIaMy 3aBUCHUMOCTH MEXIY
pPa3sIUYHBIMH BEJIMYMHAMH, WCCIIEIOBATh TOJyYEeHHbIE (YHKIIUHA, CTPOUTh HUX TrpaduKH.
Marepuan 3TOil coAep)KaTeabHOM JIMHUM HalElIeH Ha pPa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJIAIOIINX  BBIp@XKaTh 3aBUCHMOCTH MEXAYy BeIMYMHAMH B  pa3IuyHOi  dopme:
aHAJTUTUYECKON, Tpadudeckoil U ciIoBecHOW. Ero wm3ydeHne CcrnocoOCTBYEeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
WCIIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pPaCHIMPUTh KPYT KaK MaTeMaTHYECKUX, TaK U TIPUKIATHBIX 3a7a4, TOCTYITHBIX 00y4YaroIIuMCs, Y



KOTOPBIX MOSBJISIETCS BO3MOYKHOCTh UCCIIE0BATh M CTPOUTH IpaduKu (QyHKIMHA, ONPEAEsITh UX
HanOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIUMCIATE TUIOMAAN (GUTryp U 0OBbEMBI Tel, HAXOAUTh
CKOPOCTHM U YCKOpPEeHMs npoueccoB. JlaHHas cojepraTeiibHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MAaTEeMAaTUYECKUX MOJeNIell pealbHbIX CHUTyaluld, HaxXOXKACHUs
HAWIy4lllero pelleHusl B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-IKOHOMMUYECKHUX, 3a/ladax.
3HaKOMCTBO C OCHOBaMHM MaTEMaTH4YECKOTO aHaJlIn3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B Hayke, TeXHHKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIIMXCS PE3ysbTaTaX, IMOJYYEHHbIX B XOJE Pa3BUTHUA MAaTEMaTHKM KaK HayKd, U HX
aBTOpax.

CopnepxarenpHO-MeTOANYECKAsT TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE [TPEICTABICHHS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKM U IpelaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE pa3leibl MaTeMAaTUKUM U €€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTUuYeCKue
JUCLUIUIMHBL B eAuHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY NOHMMATh
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTeMAaTUKU M HCHOJIb30BAaTh €ro JJis
BBIPQ)KEHUS] CBOMX MBICIIEH.

B kypce «AunreOpa u Hadajga MaTeMaTUYECKOTO aHAJINW3a» MPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TTOCTPOCHUS
MoJiesiell pealibHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIENIEeN C IOMOIIbIO anmnapaTa aiareopsl U
MaTeMaTHYeCKOro aHajlu3a W HUHTEpHpeTalldu IOJIY4YEeHHBIX pe3yJabTaToB. Takue 3adaHus
BIJIETEHbl B KaXXIbl M3 PAa3AesOB IPOrpaMMbl, MOCKOJIBKY BECh MaTepual Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyalidecss — pa3BUBAalOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOIb30BATh AHAIOTHIO, 0000LIaTh M KOHKPETH3HPOBATH IpOOJEMYy.
JestenbHOCTh MO (POPMHUPOBAHHIO HABBIKOB pELICHUS TNPUKIAJAHBIX 3aJady OpraHu3yercs B
npoliecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miaHe Ha M3y4YeHHE Kypca anreOpsl M Hadall MaTEeMaTHYECKOTO aHalln3a Ha 6a30BOM
ypoBHE oTBoAUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja o0yuenust — 170 dacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpAciIel 3HAHUU U PEaIbHOM JKU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CranpapTHas Gopma 3alUCcH JASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJIbHON CTETICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHrEe ypaBHEHHMI M HEPABEHCTB K PEIIEHUIO MaTEMaTUYECKUX 3ajad M 3a1ad u3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TpaPUKH

@yHK1M, criocoOs! 3ananus pyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hymu gynkuun. ITpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHs N-0i CTEHEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHCIIOBOTO apryMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHHsl  IocieoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecCKOHEYHO YOBIBAIOLIEH reoMeTpHUYecKOoi MPOrpeccuu.
@dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosp30BaHME MPOrpeccuu Uil PEIICHMs PEeabHBIX 3aJad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHoOkecTBO, Oonepalnuu HaJl MHoOkecTBaMH. J(marpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrmapara i1 ONHMCaHWsA pPCaJIbHBIX IMPOLCCCOB U SIBJIGHI/If/’I, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ palMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENEHHU.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELUIECHUI0 MaTEMaTHMYECKHUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyukuus. [lepuoguueckue  dynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKILIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN A7 UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerprueckuii u Gpu3NIECKUt CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHHUS HAWIY4IIEro pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (pOpMyIIoi niK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid M (Qu3MuecKkuil cMbicia. Bblumcienue uHTErpana 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCUMCKOrO OOIIeCTBa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUIICKON IPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, Chepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryjspHas Quandeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHUTEIHHOU
JeSITENIbHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPHUIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWH BCEW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM



100aTbHOTO  XapakTepa AKOJOTMYECKUX  MpoOsieM; OpUeHTaluell Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MaTEMaTUYECKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapakTepU3YIOTCS  OBJAJEHHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCJICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;



e camocToATeNbHO  (hopMynupoBaTh 000OIIEHMS ¥ BBIBOJBI 1O  pE3yJbTaTam
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JUUIsI OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(POpPMALUIO, INPEACTaBIATH €€ B  pa3iMuHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 0O0CYX/IEHUS 33aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEHU, HAIEJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacCTHUKOB JIMAJOra,
oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme hopMyIHpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOH pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3a/Ja4, MNpPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBAPUBATHCS, OOCYXKAAaTh TMpOIeCC M pe3yibTaT paboThl; 0000IaTh MHEHUS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOIYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMO ICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom opmuposanue CMvlcio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTABJIATh IIJIaH, AJTOPUTM pEIIEHHs 3aJadd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HalEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaTh COOTBETCTBHE pE3yJIbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/lbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «AusreOpa M Hadajga MaTeMaTHYECKOrO aHAJIN3a» Ha ypPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECIIeunBaTh JOCTHIKEHUE CIIETYIONIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciaa 1 BbIYMCTIEHUS

OrniepupoBaTh MOHATUSIMH: PAllMOHATBHOE U JEHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs M
JeCATUYHAsS IPOOk, TPOLICHTHI.

Bremonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIaMH.

BreinonHsaTe npuOMMKEHHBIE BBIYHCICHUS, WCIONB3Yys MpaBWIa OKPYIJIEHHUS, [eaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHITUSAMH: CTEMEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas gopma 3amucu
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpalIbHOM CTENEHM; HMCIOJNb30BaTh MOAXOASIIYI0 (hOpMy
3aIACH IEUCTBUTENIBHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHbIX.

OnepupoBaTh TOHSATUAMH: CHHYC, KOCHHYC W TAHTEHC MPOU3BOJILHOTO  YIJa;
MCIOJIb30BAaTh 3aMMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKHEe (YHKITHH.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIIECTBO, YPABHEHHE, HEPABEHCTBO; 1IEJIOE, PALIMOHAIBHOE,
MppalvoOHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH W pemiarh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrImoTHATE MpeoOpa3oBaHuUs IIENIBIX, PAITMOHAIBHBIX W UPPAMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHAIIBHBIX U UPPAIMOHATIBHBIX YPABHEHHI M HEPABEHCTB.

[IprMeHsATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MATEMAaTUUYECKUX 3a/1a4d U 3a1ay u3
pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.



MogenupoBaTh peanbHbIE CHUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBHIO 3a/ayM, MCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: UYETHOCTh W HEUYETHOCTh (YHKIMM, HYIW (QYHKINH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaguku GYHKUMN U1 HUCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Npu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW >KM3HM; BbIpaXkaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(pMeTHUYecKass U TeOMETpHUYecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pEIIeHUsl pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIIEPAL[MH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHSMM: HATypaJlbHOE, I1€J0€ YHUCIO; MCIONb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PAa3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JECATUUHbBIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW s TNpPeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTE€IIbHOE YpPAaBHEHUWE M  HEPABEHCTBO, pEIIATh OCHOBHBIE  THIIBI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEpUpOBATH
HNOHATUAMM: JIOTapU(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHue; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUIS PEILICHUS IPAKTUYECKUX 3aady.



HaxoauThk penieHusi NpoCTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh TMOHATUSMHU: TIEpUOAWYECKas (QYHKIHUS, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  NOHATHSAMH:  TpadUKH  TOKA3aTENbHOW,  JIOTAapU(PMHUYECKOH |
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MUCIOJIb30BATh
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJIS PEIICHHS CUCTEMbI TUHEHHBIX YpaBHEHUMN.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICIT IIPOU3BOTHOMN JIJIsl pEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIESIOBAHMS K TIOCTPOCHUIO TPa(HKOB.

Hcnonb30BaTh NPOM3BOAHYIO JIsl HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauth mepBooOpasHble dlieMEeHTapHbIX (YHKIUHN; BBIYUCISATH UHTErpal 1o dopmyle
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
. MljoxceCTBa paI_II/IOHaJ'IBHII:IX U y . BuGmorexa LOK
eHCTBUTEIBHBIX YKCel. ParinoHanbHbIe
A i https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
nokasarejaem https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmoHaibHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
)
4 T (1)/11?"1\(/)[1}{]2];& un. TpuroHomeTpruieckKue 22 1 bubmmorexa LIOK
P paH.2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrnenoBaTeNbHOCTH U IIPOIPECCHH 5 bubmmorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 bubmmoteka IIOK
3HaHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
. EITeneHL c paHH;HaHBHBIM 1;{01(31331T¢:J16M. o . BuGmorexa LOK
OKazaTebHas kius. [lokazaTeabHbIC
YRR https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
2| Morepttusocss spammrm x 12 Brmorora LIOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3| ronioen oot 9 | Bazmorera LIOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6 OK
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1 htPtIpSJ,I:I;I/?rTfeI;aSCI)_E).ru /F11cdafd
5 Hnterpan u ero npuMeHeHUs 9 bubmmorexa [TOK
P STO TIPUMEHE https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
6 C i 12 1
MCTEMBL ypaBHemHi https://m.edsoo.ru/f11c4afd
7 HarypanbsHbIe 1 11€J16Ie Yuciia 6 bubmmorexa LIOK
yp H https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 18 5 bubnmorexa LIOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl
MHOXECTBO, OIICpaliy Ha
1 MHOECTBaMHU. I[I;/)IalrlpaMMIi 1 Bubmmorexa IOK
N https://m.edsoo.ru/746d5dce
Olinepa—BenHa
PaunonaneHble uncna.
5 OOBLIKHOBEHHEIE U JECITUYHBIE 1 bu6nmorexa LIOK
JAPOOH, TIPOLICHTHI, OECKOHEUHBIE https://m.edsoo.ru/be888093
MepUOANYECKHE 1podu
Apudmernueckue oneparuu ¢
3 palOHaIbHBIMU YHCIIAMH, 1 bubmuoreka [IOK
peoOpa3oBaHMUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPA)KCHU I
ITpumenenue apoOeil 1 NPOLEHTOB
4 JUIS PELLIEHUS IPUKIJIAJHBIX 3a7a4 U3 1 bubmuoreka [IOK
pa3IUYHBIX OTpacied 3HaHUH 1 https://m.edsoo.ru/44dd1046
peanbHON KU3HU
[Tpumenenue apoGeil 1 MPOLIEHTOB
JUI PELIEHUs] TPUKIJIAIHBIX 3a7a4 U3 bubmuoreka [IOK
5 . . 1
pa3NUYHBIX OTpaciei 3HaHul u https://m.edsoo.ru/d99d8c74
peanbHON KU3HU
JlelicTBUTENbHBIC YHCTIA. Bu6motexa LIOK
6 PanmonanbeHble 1 MppalMOHaIbHBIE 1

qucjia

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

Apudmerndeckre onepaum ¢

bubnunoreka LIOK

! JIEVCTBUTEIILHBIMA YHCIIAMHA https://m.edsoo.ru/a97a12d9
[MpuOnmkEéHHBIE BEIYUCIICHUS,
8 HII;)aBI/IJIa OKpYTJICHUS, IPUKHUIKA U Bubmmorexa IOK
’ . https://m.edsoo.ru/ch723fbd
OILICHKA PE3yJIbTaTa BHIYUCICHUI
9 ToxxngecTBa U TOXKIECTBEHHEIE bu6nmoreka [IOK
peodpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KOPEHb YPABHEHUS bubmrorexa LIOK
’ https://m.edsoo.ru/11ac68be
11 HepageHctBo, pemienne Bu6moteka [JOK
HEPaBCHCTBA https://m.edsoo.ru/50bdf26d
12 Meroa uHTEpBAJIOB bubmmorexa [IOK
https://m.edsoo.ru/775f5d99
Pemenue nienbix u 1poOHO-
13 pauI/IOHanI:HLIX ypaI];II){eHI/Iﬁ u Bubmmorexa IOK
https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhas pabota no teme
"MHoecTBa palliOHAIBHBIX 1
14 neﬁCTBHTenb}iDIj qycell. bubmorexa [OK
https://m.edso0.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"
DO yHKIUSA, CITOCOOBI 3aaHUs
15 q)yy:{{m?nn B3anmuo 062;aTHBIe bubmorexa LIOK
https://m.edsoo.ru/226eeabf
byHKIIUU
I'paduk pynkumu. O61acTh
16 ONPEACIICHUS U MHOKECTBO bubnuotexa [JOK

3HaueHul Qpynkuuu. Hynu
dbyakuun. [IpomexyTku

https://m.edso0.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

3HaKOIIOCTOAHCTBA

17 Yérable 1 HeUETHBIC (PYHKIIUU bubmmorexa LIOK
https://m.edsoo.ru/ff4564ad
CreneHp ¢ LIeTIbIM I0KA3aTEeNIEM.
18 CTaHz[apTH:I;I (dhopma 3amnucu bubnrorexa LIOK
. https://m.eds00.ru/66446d3e
JeUCTBUTENILHOTO YHCIIa
Hcnons3oBanue noaxonauiein
19 (hOpMBI 3aITUCH ACHCTBUTEIHHBIX bubnnorexa [JOK
YKCe IS PEMICHUS IPAKTHYECKHX https://m.edsoo.ru/6eadc6f1
3aJa4 ¥ MpeJICTaBICHUs JTaHHBIX
Crenennast pyHKIUS C
20 HaTypaJIbHBIM U LIEJIbIM Bu6moteka [JOK
nokasarenem. E€ cBoiicTBa u https://m.edsoo.ru/3f25a047
rpaduk
21 ApudpmeTrueckuii KOpeHb bubmmnoreka HOK
HATypaJIbHOM CTEeIeHH https://m.edso0.ru/d82c36d4
99 Apudmernueckuit KOpeHb bubmuoreka [IOK
HaTypaJbHOH CTEeTeHH https://m.edsoo.ru/fe7fc4db
93 CgoiicTBa apuPMETHIECKOTO KOPHS bubmuoreka [IOK
HaTypaJbHOH CTEeTeH! https://m.edso0.ru/d0f0b260
24 CgoiicTBa apu(PMETHIECKOTO KOPHS bubnuotexa [JOK
HATypaJIbHOM CTeTeHH https://m.eds00.ru/c3389865
CBoiicTBa apu(pMETHUECKOTO KOPHS bubmuoreka [JOK
25 .
HaTypaJbHOH CTENeHU https://m.edso0.ru/444c4b9c
26 JleiicTBust ¢ apupMeTHIECKUMU bu6muoreka [JOK
KOPHSIMHU N—OH CTENEeHH https://m.edso0.ru/54b815c5
97 JleiicTBust ¢ apupMeTUIECKUMU bu6muoreka [JOK

KOPHSIMU N—O CTENEHU

https://m.edso0.ru/83105a0e



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

JleticTBus ¢ apuMeTHIeCKUMU

bubnunoreka LIOK

28 KOPHSIMH N—OM CTEICHH https://m.edsoo.ru/2ablc7bc
JlevicTBus ¢ apuMeTHIeCKUMU Bu6mumotexa [JOK
29 o
KOpPHSIMH N—O0¥1 CTereHH https://m.edsoo.ru/each053c
30 JleiicTBus ¢ apuMEeTUUECKUMHU bubnuorexa [IOK
KOPHSIMH N—OM CTEIICHH https://m.edsoo.ru/8a5ada51
31 Pemenne nppanmoHanbHbIX Bu6moteka [JOK
ypaBHEHHI U HEPABEHCTB https://m.edso0.ru/69106ae7
39 Pemenne nppanmoHanbHbIX Bu6moteka [IOK
ypaBHEHUIl 1 HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pemenune nppanmoHanbHbIX bubnnoreka [JOK
ypaBHEHHI U HEPABEHCTB https://m.edsoo0.ru/78d9b391
34 Pemenne nppanmoHanbHbIX Bbu6moteka [JOK
ypaBHEHUIl 1 HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppanmoHanbHbIX bubmmnoreka HOK
ypaBHEHUIl 1 HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaduKk KOpHs N-oi bubnmnorexa [JOK
CTETIeHU https://m.edsoo.ru/eb0cc5e3
37 CgoiicTBa 1 rpaduk KOpHs N-0it bubmuorexa [IOK
CTETICHU https://m.edso0.ru/5f29b9b5
KonrponsHas pabora no teme
38 "ApudmeTrueckuii KOpeHb N—oi bu6muoreka [JOK
creneHu. MppamuoHanbHbie https://m.edsoo.ru/f13af630
YpaBHEHUs U HEPAaBEHCTBA"
39 CuHyc, KOCUHYC M TaHT€HC bubnmnoreka [JOK
YHCIOBOTO apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCUHYC M TaHT€HC bubnmnorexa [JOK

YUCIIOBOT'O apryMEHTa

https://m.edsoo.ru/ec9f4d78



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
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https://m.edsoo.ru/5f29b9b5
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https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

ApKcuHYC, apKKOCUHYC U

bubnunoreka LIOK

41
apKTaHT'€HC YHCIIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcHHYC, apKKOCUHYC U Bu6mumotexa [JOK
ApKTaHT'CHC YMCIIOBOIO apryMeHTa https://m.edsoo.ru/f1ff9220
13 onpeserenme mpuronoverpe biorera LIOK
pea N P P https://m.edso0.ru/6df195a0
(GyHKIMI YMCIOBOTO apryMeHTa
“ Tpuronomerpuyeckasi OKpy>KHOCTb, BuGmorexa LOK
orpeaeNeHue TPUTOHOMETPHUYECKHUX
b . P P https://m.edso0.ru/6b61c578
(GyHKIMI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
bopmyIbl https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKUE bubnnorexa [JOK
46
bopmyIbt https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKUE bubnnorexa [JOK
bopmyiTsl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmuorexa [IOK
bopmyIbt https://m.edsoo.ru/12d1413c
[Ipeobpa3zoBanue bubnnorexa [JOK
49 .
TPUTOHOMETPHUYECKUX BBIPOKCHUIN https://m.edsoo.ru/e248c5fc
50 IIpeoOpazoBanue bubmuoreka [IOK
TPUTOHOMETPHUYECKUX BBIPAKEHUI https://m.edsoo.ru/09ba5b3d
51 [Ipeo6pa3zoBanue bu6muoreka [JOK
TPUTOHOMETPHUYECKUX BBIPOKCHUIN https://m.edsoo.ru/1f4655da
[IpeoOpa3zoBanue bubnmnoreka [JOK
52 .
TPUTOHOMETPHUECKUX BBIPAKEHUI https://m.edsoo.ru/76ce9958
53 IIpeoOpasoBanue bubmuoteka [IOK

TPUTOHOMETPUYECKUX BBIPAKECHUN

https://m.edsoo.ru/8fa598b5



https://m.edsoo.ru/b8f5d49a
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Pemrenne TpuroHOMeTpU4ECKUX

bubnunoreka LIOK

>4 ypaBHEHHIA https://m.edsoo.ru/6baefel9
55 Pemenue TpuroHoMeTpuuecKux Bu6mumotexa [JOK
ypaBHEHH https://m.edsoo.ru/a1f8d141
56 Pemienue TpuroHoMeTprUYECKUX bubnuorexa [IOK
ypaBHEHHIA https://m.edsoo.ru/65a0f2d0
57 Pemenue TpuroHoMeTpuuecKux Bu6moteka [JOK
ypaBHEHHUI https://m.edsoo.ru/0d8a770d
58 Pemenue TpuroHoMeTpuuecKux Bu6moteka [IOK
ypaBHEHUIA https://m.edsoo.ru/cec28774
Pemenue TpuroHoMeTprUUECKUX bubnnoreka [JOK
59 .
ypaBHEHHUIA https://m.edsoo.ru/e6eec650
O6o06muienne o Temam "OCHOBHBIE
60 TpHFOIII{IOMeTqueCKI/Ie bopMybI. Bubmmorexa IOK
https://m.edsoo.ru/ae44ac4c
Tpuronomerpuyeckue ypaBHeHHs"
KonTponbhas pabota no teme
"®opMyITBl TPUTOHOMETPUH.
61 TpI/III")OIi)MeTII;)I/IIIGCKI/Ie ’ bubmmorexa LIOK
. https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Beepoccuiickast
poBepoyHas paboTa
Wrorosas xkoHTposIbHAs paboTa /
62 BcepoccnﬁCKaﬂpnpOBepoquaﬂ bubmmorexa LIOK
https://m.edsoo.ru/188bbf6c
paborta
O0001enue, cucTeMaTH3aIus
63 3HaHWH 3a KypcC aireOpbl U Havall bubnuotexa [JOK
MareMaTu4eckoro anammsa 10 https://m.edsoo.ru/33e6629¢
KJlacca
64 Apudmerndeckas u bubnmoreka [JOK



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
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https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e

reoMeTpUYECKasi IPOrPeCcCU.
Vcnonb30BaHue Nporpeccuu 1is
pelleHysl peaabHbIX 3a1a4
IIPUKIIAJHOTO XapakTepa

https://m.edso0.ru/d36669f8

Bbeckoneuno yObIBaromias

65 TrE€OMETPUYECKAs] IIPOTPECCHUS. 1 Bbu6mumoteka [JOK
CymMa 6eCKOHEUHO yObIBarOIIEi https://m.edsoo.ru/1cbf72bl
reOMEeTPUUYECKOI Mporpeccuu
66 dopmyIia CIOKHBIX MPOLEHTOB 1 Bubmmorexa IOK
https://m.edsoo.ru/538fc437
67 dopmyra CIoKHBIX MTPOIEHTOB 1 bubmrorexa LIOK
https://m.edsoo.ru/c2627eca
O06001enue, cucTeMaTH3alus
68 3HAHUU 32 Kypc anreOpbl 1 Hayal 1 bubnnorexa [JOK
MaTeMaTH4ecKoro aHaimsa 10 https://m.edsoo.ru/49f1b827
KJacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTHueckue e — o0pasoBare/ibHbIE
padoTbI padoThbI pecypcbl
1 Crenenb ¢ pallMOHAIbHBIM 1 bu6nmmoreka [IOK
HOKa3aTeIeM https://m.edso0.ru/a52939b3
2 CBoiicTBa cTeNIeHU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bu6moteka [JOK
COJICPIKAIIMX PAIHOHAIBHBIC CTCIICHU https://m.edsoo.ru/3d87e248
[IpeoOpazoBaHue BBIpAXKEHUH, bubnnorexa [JOK
4 1
COJICPIKAIIMX PAIHOHAIBHBIC CTCIICHU https://m.edsoo.ru/343c6b64
5 IIpeoOpa3oBaHue BBIPAKEHUIH, 1 bubmuoreka [IOK
COJICPIKAIINX PAIMOHATBHBIC CTEIICHU https://m.edso0.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBCHCTBA https://m.edsoo.ru/be76320c
7 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
8 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHbIE ypaBHEHUS U 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenbHast QyHKIMS, €€ 1 bu6muoreka [IOK
CBOMCTBa 1 rpaduk https://m.edso0.ru/85bc8132
12 Kontponbnas paboTa mo teme 1 1 bubnuorexa [JOK
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"CTeneHp ¢ pallMOHAIbHBIM
nokasaresnem. [lokazarenpHas
¢ynkus. [lokazaTenbHble ypaBHEHUS
Y HepaBeHcTBa"

https://m.edsoo.ru/58e8e2f2

13 Jlorapudwm uuca bubmmorexa LIOK
https://m.edso0.ru/3e3230d4
14 JlecaTuHble U HATYpAJIbHBIE bubmuoreka [{OK
sorapupmbl https://m.edsoo.ru/1ea72162
15 [IpeoOpazoBaHue BBIpAKEHUH, bubnnoreka [JOK
COZEPKAIKX JIOTapH (MBI https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BBIpAKEHHIA, Bbu6moteka [JOK
COJIePIKAIIHMX JIOTAPU(DMBI https://m.edsoo.ru/4beffO3b
17 [IpeoOpaszoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COJIEPIKAIINX JIOTAPU(DMBI https://m.edsoo.ru/fe189f2d
18 IIpeoOpa3oBaHue BBIpAKEHUIH, bubmuoreka [IOK
COZIepIKaIHX JIOTapUPMBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHHS U bubmuorexa [IOK
HEpPaBCHCTBA https://m.edso00.ru/3034724e
20 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpPaBECHCTBA https://m.edsoo0.ru/712ac2d9
21 Jlorapudmmuueckue ypaBHEHUS U bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
Jlorapudmuueckre ypaBHSHUS U bubnuotexa [JOK
22
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas pyHkuus, eé bubmuoteka [IOK

CBOWCTBA U TpaduK

https://m.edso00.ru/9d102051
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Tpuronomerpuueckue GyHKIUH, UX

bubnunoreka LIOK

25 CBOMCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIUHU, UX Bu6mumotexa [JOK
CBOICTBa U TpaduKu https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKIUU, UX bubnuorexa [IOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUH, UX Bu6moteka [JOK
CBOMCTBA U IrpapuKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUECKUX Bu6moteka [IOK
HCPaBCHCTB https://m.edsoo.ru/5272b9%l
30 [IpuMepbl TPUTOHOMETPUUECKUX bubnnoreka [JOK
HEPaBEHCTB https://m.edso00.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX Bbu6moteka [JOK
HEPaBCHCTB https://m.edsoo.ru/e6e1901f
32 [IpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPaBCHCTB https://m.eds00.ru/0f903c75
KonrtponbHas pabora o Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudpmuueckue ypaBHEHUs U
33 Hepall:efc):TBa.TpmoZl;MeTqueCKne Bubmmorexa IOK
https://m.eds00.ru/10130727
GyHKIMH B BX
rpaduku. Tpuronomerpuaeckue
HEpaBeHCTBA"
34 HenpepbiBHble QyHKIIUT Bubmmorexa IOK
https://m.edso0.ru/403bfb0d
35 Meroxa UHTEPBAIIOB ISl pELICHUS bubmuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 Metoa MHTEPBAJIOB TSI pEIICHUS but6mmoreka [IOK
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HEPaBCHCTB https://m.edsoo.ru/Oadbcelb
37 [TpousBonHas GyHKIUU Bubmmorexa [IOK
https://m.edso00.ru/0731ad3d
38 [TpousBogHas GyHKIMH bubmmorexa LIOK
https://m.edso0.ru/723dd608
39 I'eomerpuueckuii u puzndeckuii Bu6muoteka [JOK
CMBICJ ITPOU3BOIHOM https://m.edso0.ru/6¢c8d36ff
['eomerpuueckuii u pu3nUeCKuin bubanoreka [JOK
40 .
CMBICJ ITPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 IIpou3BoHBIE 3TTEMEHTAPHBIX bubnnorexa [JOK
byHKIHI https://m.edsoo.ru/c7550e5f
42 [Ipon3BOHBIE 3JIEMEHTAPHBIX Bu6moteka [JOK
byHKIHi https://m.edsoo.ru/14ab3cdb
43 [IponsBoHast CyMMBI, IPOU3BEACHMUS, bubmuoreka [IOK
YaCcTHOTO (DYHKIIUH https://m.edso0.ru/c12a0552
44 [IponsBoHast CyMMBI, IPOU3BEACHMS, bubmuoreka [IOK
YaCcTHOTO (DYHKINH https://m.edsoo.ru/d598f201
45 [Ipon3BoHast CyMMBI, IPOU3BENCHMS, bubmmnoreka HOK
YaCcTHOTO (DYHKIIUH https://m.edsoo.ru/1de34d4d
PR Bumionesa LIOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
g | pomm T
https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U DKCTPEMYMBI
[IpumeHenne npomBomiIOI/I K Bu6motexa LIOK
48 UCCIIeIOBaHMIO (PYHKIIHH Ha

MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

[IpuMeHeHne NpoOU3BOJHOM K

49 uccaeaoBaHuio pyHKIMN Ha bubmmorexa LIOK
8 YHEH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb M 9KCTPEMYMBbI
H &
50 H;:I(;ziﬁ:::::aqi:ie(;o HK UY Ha Bubmmorexa IOK
YHE https://m.edsoo.ru/fac78f05
OTpe3Ke
H 0
S1 ramembmero s dyma o BuGnoexa LIOK
YHE https://m.edsoo.ru/fb6a8acf
OTpe3Ke
H 0
52 H;I;(h(;:(HieII;Z:OH;:aHZJLB;;egO HK WU Ha bubmrorexa LIOK
YHKH https://m.edsoo.ru/cffch7e5
OTpe3Ke
H 0
53 H;;h(;:(HieIII:IIZI:OH::a‘{OCJLB;}-IIego HK WU Ha Bubmmorexa IOK
YHKH https://m.edso00.ru/d9469916
OTpe3Ke
H o
54 H:;;;ﬁgi:f:;:aqoeibizo HK WU Ha bubmmorexa LIOK
YHEI https://m.edsoo.ru/ad15000e
OTpe3Ke
H o
55 H::I(;;KHTIE::OH;:%O;BEEO HK UU Ha bubmmorexa LIOK
YHEI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenre npou3BOIHOM IS
pHIIan Aatax, & https://m.eds00.ru/13205d80
ompeJielIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POPMYJION MU TpahUKOM
57 KonrtponbHast pabora no Teme bubmuoteka [IOK

"IIponsBonHas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99
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MPOU3BOHOM"

58 [TepBooOpaznas. Tabnuia bubnuorexa [JOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabnuia bubmuorexa [IOK
IEPBOOOPA3HBIX https://m.edso00.ru/30¢c3697b
60 WHTerpain, reoMeTpuyecKuii u Bu6muoteka [JOK
(bu3MUECKH CMBICIT HHTErpajia https://m.eds00.ru/391272c9
61 HuTterpan, reomeTpudyeckuii u bubanoreka [JOK
(bu3MUECKHIi CMBICI HHTErpajia https://m.edsoo.ru/d359fb5f
62 HuTterpan, reomeTpudyeckuii u bubnnorexa [JOK
(bu3nUeCKnii CMBICIT HHTErpaia https://m.edsoo.ru/07eb464b
63 Brraucnenune naTerpana mno gpopmyine Bu6moteka [JOK
Hetorona—Jleitbanna https://m.edso00.ru/b9b225c3
64 Brruucnenue nnterpana mno gpopmyine bubmuoreka [IOK
Hetorona—Jleitbanna https://m.edso0o.ru/b800deb4
65 Beruucnenue nnterpana no gpopmyine bubmuoreka [IOK
Herorona—JleiiOHuma https://m.edsoo.ru/f5eed075
66 Boruncnenune unrerpana no gopmyie bubmmnoreka HOK
Hetorona—Jleitbanna https://m.edsoo.ru/41da431a
67 CucreMpl TMHENHBIX YpaBHEHUN Bubmmorexa IOK
https://m.edso00.ru/b648235a
68 CucreMpl TMHENHBIX YpaBHEHUN Bubmmorexa HOK
https://m.edso0.ru/5ab83864
Pemenne nmpukiagHeIx 3a1a4 ¢
69 IIOMOIIILIO fHCTenfLI J'II/IHG?IHI)IX bubmorexa OK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHH
20 Pemenne npukiagHeIx 3a1a4d ¢ bubmuorexa [JOK

IIOMOIIBIO CHCTEMBI JIMHECHHBIX

https://m.edsoo.ru/aa5962el
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YpaBHECHUI

Cucremsl u COBOKYITHOCTH LEJIBIX,
palluOHAJIbHBIX, UPpPALlMOHAJIbHBIX,

bubnunorexa LIOK

& MoKa3aTeabHbIX, JOTapu(PMUICCKIX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

79 panMoHAIBHBIX, UPPALIMOHATIBHBIX, bubnuoreka [IOK
MOKAa3aTeNIbHbIX, JIOrapHU(PMUISCKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,
palnMoHaNbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK

73
[IOKa3aTeabHBIX, JJOrapru(pMHUUECKIX https://m.edsoo.ru/7ab8d17e
YPaBHEHUW U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LEJIBIX,

74 panMoHaNbHBIX, UPPALIUOHATILHBIX, bubmuoreka [IOK
MIOKa3aTeNbHBIX, JIOTApH(PMUIECKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKIUN bubmuoreka [IOK

75 N
IUISL pEILICHNs] YPaBHEHNUH B CHCTEM https://m.eds00.ru/039949bf

76 Wcnonbs3oBanue rpa¢pukoB GyHKIUN bubmmnoreka HOK
ISl pEIICHUs] YPAaBHEHUN U CHCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEIICHUIO

77 MalzeMaTquCKII)/IX 3a7a4 ¥ 3aJ1a4 U3 bubmorexa OK

. https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKHu U
peanbHOU KU3HU
78 KonrtponbHast pabora no Teme bubmuoteka [IOK

"MHTerpan u ero npuMeHEHusl.

https://m.edsoo.ru/471c735b
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Cucremsl ypaBHeHUi"

79 HarypanbHble 1 11ebIe Yyucia B bubnuorexa [JOK
3ajauax U3 peajbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble U 11ebIe yucia B bubmuorexa [IOK
3aJauax U3 peajbHOMN KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u niensle 4ucia B Bu6muoteka [JOK
3ajauax U3 peajbHOMN KU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3Haku JEITUMOCTH LEIBIX YUCEIT bubmroreia LIOK
https://m.edso0.ru/51696a67
83 [Tpu3Haku JEITUMOCTH LEIBIX YUCEIT bubmrorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3HaKK JETUMOCTH IENIBIX YHUCEIT buomiorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06061IeHNE, bu6nmorexa LIOK
cUCcTeMaTH3allns 3HAaHUH. Y paBHCHHS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, 06001IeHNE, bubnmorexa LIOK
cHCTEMaTH3allNs 3HAHUH. Y paBHCHHS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, o6o0IIEHNE, bubmmoteka IIOK
cUCcTeMaTH3allns 3HAaHUH. Y paBHCHHS https://m.edso0.ru/e8b87729
88 [ToBTOpenue, 06061IeHNE, bu6nmorexa LIOK
CUCTeMAaTH3allvsl 3HAaHUA. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
CUCTeMAaTH3allusl 3HAaHUIA. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, o6o0mEeHNE, but6mmoreka [IOK
CHCTeMaTH3allus 3HAHUH. Y paBHEHHSI https://m.edsoo.ru/337aad59
[ToBTOpeHwUe, O606II.ICHIEC, Bumorexa 1IOK
91 cUcTeMaTu3alis 3HAHHH.

Hepapenctpa

https://m.edsoo.ru/a86014el
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[ToBTOpenue, 06001eHNE,

bu6nunoreka LIOK

%2 CHCTEMATHSAIHA SHAHMH. https://m.edsoo.ru/5c45a60a
HepaBencrtBa
IToBTOpenue, 0600IIEHNE,
93 CI/ICTeMpaTmaumI 3Ifale”1. buomoreia LIOK
https://m.edsoo.ru/19304aba
HepasencrBa
[ToBTOpenue, o000IICHNE
94 CI/ICTCI\faTI/ISa’HI/ISI 31$Hm31. , bubmorexa HOK
https://m.edsoo.ru/c3d4b282
HepasencrBa
[ToBTOpenue, 0600IICHNE
95 CI/ICTel\faTI/ISa,I_II/Iﬂ 3IEHI/H71. ,CI/ICTGMLI bubmorexa HOK
. https://m.edsoo.ru/a20b8a4c
ypaBHCHUI
[ToBTOpenue, 0600IICHNE
96 CI/ICTel\faTI/IL’»a’I_II/ISI 3IEHI/H71. ,CI/ICTGMLI bubmorexa HOK
. https://m.edsoo.ru/a012476d
ypaBHCHHI
97 [ToBTOpenue, o6o0IIEeHNE, bubmmoreka IIOK
cucTeMaTH3anus 3Hanuil. yHKIun https://m.edso00.ru/d620c191
08 [ToBTOpenue, 060061IeHNE, bu6nmorexa LIOK
cucTeMaTHu3anus 3Hanuil. OyHKIun https://m.edso00.ru/7017196f
99 HToroBast KOHTpOJIbHASA paboTa Bubmmorexa IOK
https://m.eds00.ru/513c9889
but6mmoreka [IOK
100 Hrorosast koHTpobHAs paboTa hitps://m.eds00.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc aiareOpbl 1 Hayail bu6muoreka [JOK
MareMarndeckoro anaamsa 10-11 https://m.eds00.ru/3330f7ef
KJIaCCOB
102 O06o0mIeHre, CuCTeMaTU3aIus 3HaHUH bubmuorexa [{OK
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3a Kypc anreOpbl U Hada
MareMaruudeckoro anaiansa 10-11

KJIaCCOB

https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabrara
1 Ywucnia v BEIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PANMOHATIBHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, TPOIICHTHI
12 BreimonHaTe apudMeTHYECKHE  ONEpalvd  C  palMOHAIBHBIMH |
' IEHCTBUTEIIHLHBIMU YHCIAMU
13 BeimonHATe  TpUOMMKEHHBIC  BBIYUCIICHHUS,  HWCIONB3Ys  IpaBUIIA
' OKpPYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIBIM MOKa3aTeseM, CTaHIapTHAs
w (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYpPAITbHOW CTEICHHU;
' WCIOJIb30BaTh MOJAXOANIYI0 (JOPMY 3aMUCH JICUCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHX 3a/1a4 U MPEJICTABICHUS IAHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHT'€HC MPOU3BOJBHOIO
15 yIJla; WCIOJb30BaTh 3aliCh TMPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHanbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BoeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHA H
' peraTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrimonHsaTe nmpeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAITMOHATIBHBIX
2.3 BBIP@KEHUII M pelaTh OCHOBHBIE THUIBI 1IEJbIX, PAallMOHAIBHBIX H
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JIsl PEIICHHS MaTeMaTHUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peaTbHOM KU3HU




MopnenpoBaTh peajbHbIE CUTyallUd Ha SI3bIKe alreOphl, COCTABIATH

2.5 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOECHHBIE MOJIEJNIU C HCIOIb30BAaHUEM allllapara aiareopbl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHus (PYHKUIHH,
3.1 o0nacTh OmpeneNeHus] MU MHOXXECTBO 3HAueHUH (yHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 0OpaTHbIC PYHKITUN
39 OnepupoBarTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatek rpaguky GyHKIMHA U1 peLIeHNs] ypaBHEHUH
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINH, CTENEeHHON (PYHKINH € TIeITBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku GyHKIUN I8 WCCICIOBAaHUS TIPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuueckoro ananusa
i1 OnepupoBarh MOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeThyeckas u
' reoMeTpuyecKas porpeccun
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBAOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlel  TeoMeTpHuYecKOM
MIpOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30oBare CBOMCTBA IOCIEIOBATENIBHOCTEN MW NPOTPECCUUA IS
' peleHusI peaabHBIX 3329 MPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Ui OINHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHUH, MPH pEIIeHUH 3adad M3 JAPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OINpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KUIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NPOBePsIeMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHust
pe3yJabTara
1 Yuciia 1 BBIYUCIICHUS
OnepupoBaTh MOHATHUSMHU: HATypaJIbHOE, IEJIO€ YHCIIO; HCIOJIb30BAThH
1.1 IPU3HAKU JEIMMOCTH LEJIbIX YHCEN, Pa3ioKEHUE 4YuClia Ha IpOCThIe
MHOXHTEJH JUIs PELICHUs 3a1a4
1.2 OnepupoBaTh OHIATUEM: CTEIIEHb C PAL[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBaTb  MOHATUAMH: JlorapuM  4uCia, JIECATUYHBIE U
' HaTypaJbHbIE JTOTapUPMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMmeHsITH CBOMCTBAa CTENEHU MJi IPeoOpa3oBaHUs BbIPAKEHUM,
2.1 ONEpUPOBATh MOHATUSAMM: IOKa3aTEJbHOE YpaBHEHHE U HEPAaBEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COIEPKAIIUX JIOTapU(pMBL;
2.2 OIIEpPUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO,
pemaTh OCHOBHBIE THITBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMHU: CHUCT€Ma JIMHEHHBIX YpaBHEHUH u €
2.4 pellIeHNe; UCTIONb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEIICHHS
NPaKTUYECKUX 3a/1a4
” HaxonuTh  pemieHuss MpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' paMOHATFHBIX YPAaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTYallMM Ha S3BIKE alreOpbl, COCTaBIATH
26 BBIP)KEHUS, YPAaBHEHNUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 33/1a4H,
' UCCIIEIOBaTh IOCTPOCHHBIE MOJIENTM C HCIIOJB30BAaHMEM arrapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh TOHATHSMHU: TIEPHOAWYECKAS (QYHKIHS, IPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HanMeHbIlee 3HAYeHUsI (PYHKIIMM Ha MPOMEXYTKE; MCIOIh30BaTh UX JUIS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
35 OnepupoBaTh NOHATUSAMU: IPapHUKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH M UCTIOJIb30BATH JIJIs pellICHHs] ypaBHEHUI U HEPaBEHCTB

H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JHMHEHHBIX

3.3 YPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBate rpaduku (QyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaTr4eckoro aHanmsa
OnepupoBaTb MOHATUSMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOJIB30BaTh T'C€OMETPUYECKHMH U (U3UYECKUH CMBICI
IIPOU3BOJHOM JUIS pelleHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTh MPOM3BOJAHYIO JUIA  MCCIENOBaHUSA (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHHUIO rpauKOB
w Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAaWIYYILEro peleHus B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MOHATUAMU: IE€pBOOOpa3Has W UHTErpaj; IOHUMATh
' reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMM, BBIYUCIATH
' uHTerpai mno popmyne Herorona — JleitOnuna
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BIYUCIECHUSA
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  mepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil U NPOLIEHTOB JUIsl pelleHUs] NPUKIAJHBIX 3a7ay U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JenictBuTenbHble  4yMcia.  PalMoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omnepanuuu C JACUCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKKJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxojsmed Gopmbl 3anucu ACHCTBUTEIbHBIX YHCEN IS
pelIeHHs IPaKTUYECKUX 3aJa4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTemneHu. JlelicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
L5 CuHyC, KOCMHYC M TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Mertoj
' UHTEPBAJIOB
2.4 Pemrenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Penienne uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
»7 [IpymeHeHre ypaBHEHHI U HEPABEHCTB K PELICHUIO0 MaTeMaTUUECKUX 3aJlad U 3a7a4

U3 pas3JIMYHbIX obnacreit HAaYKH U pCaJIBHOﬁ JKHN3HH




DOyHKINUH U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHkiuuu. ['paduk ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 Obnacte ompeneneHUs W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu QyHxmoum.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CreneHHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEAEICHUE TPUTOHOMETPHUECKUX (DYyHKITHIA
' YHCIJIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHS IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIEI0BATEIbHOCTH
Apudmernueckass U TreoMeTpHuecKas INporpeccud. beckoHeuHo yObIBaromias
45 reomerpuueckas nporpeccus. Cymma OecCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmosnb3oBaHue mnporpeccuu Jis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO amnmapaTta s OMNMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna u BBIYMCICHUS
11 Hartypanbhble u nenslie uncia. [lpusHaku AeIMMOCTH LENbIX Yucel
1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBaA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynpie 1 HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXeHH, coepKaluX Jorapu@mbl
29 [TpeoOpa3oBaHue BRIPAKESHHIA, COACPIKAIINX CTEIICHH C PAI[MOHATBHBIM

IIOKa3aTcjIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
26 Cucrempl JHMHEHHBIX ypaBHeHUH. PemeHue mNpuKIanHBIX 3agad C I[TOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a/1a4
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuognueckue ¢GyHkuuu. I[IpomMexyTKm MOHOTOHHOCTH (DYHKITUH.
3.1 MakcuMymbl ¥ MUHUMYMBI (yHKUMUA. HauOonbliee u HavMeHbllee 3HAYCHHE
(GyHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GyHKUMN 1711 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEIOBAHUSA  HPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPHU PELIEHUU 3aJad W3 JIPYTHX Y4deOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTnueckoro aHanmsa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuit 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 IIpousBosaHble 37MeMeHTapHBIX (yHKIUE. DopMynabl HAXOXKAEHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIUI
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpemMyMbl. Haxoxnenne HanOoONbIIEro U HaUMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
OTpe3Ke
IIpuMmeHeHne NPOU3BOAHON JUIsl HAX0XKIEHUS HAWTYYILEro pEelIeH!s B MPUKIIAIHbIX
4.5 3aja4yax, JJIs OINpefesieHuss CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnon win
rpaduKom
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
17 WuTterpan, ero reomerpuueckuil U pusnueckuit cMpici. Boruncnenue nHTerpaia mno

dbopmyne HetoTona — JleitOauiia




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKACHHUS [pU pPEIICHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar Juis OMCaHUs pPealbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4YeOHBIX MpPEIMETOB; YyMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMHU: HaTypaJbHOE YHCIIO, LIEJI0E€ YHCIIO,
CTENEHb C LEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKAa3aTelieM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOIO YHCIA, OCTAaTOK IO MOXYJI, PALMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€TMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™M EBKIMIA MpH pElIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpPOOHO-paIlOHATBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUAMU: I1OCIENOBATEIbHOCTD,

apudmMeTnIecKas mporpeccus, reoMeTpuyecKas porpeccusi,




OCCKOHEYHO yOBIBaOIIasi TreoMETpHYecKass TPOrPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 W 3X3, omnpeneaureslb  MaTpHIbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606p3.30BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIapaMCTPOM; IPUMCHITH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUUYECKUNA U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3UIIUN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIHOJIB30BAHHMEM ammnapaTa MaTeMaTHYeCKOTo
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

$U3HYEeCKUX 3a/1ayax; HAaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCErpaaa; NpuBOAWUTHE MPUMEPBI MAaTEMATUYCCKOTO MOJACIIMPOBAHUA C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTH4IHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHkunu, TOKa3aTreiabHas H Jorapudmuyeckas (GYHKIUU; YMEHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHINOIHATH NPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXKaTh (POPMYTIaMH 3aBUCHMOCTH MEXY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/aYd Pa3HBIX TUIIOB (B TOM 4MCIIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTbh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4M, MCCIEAOBATH IOJIYYEHHOE PEUICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKOoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
MHTEPHPETHPOBaTh HMH(OpPMAIMIO, TNPEACTABIECHHYI0 B TalnMuax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'pa)UYeCKUX METOJOB; NPUMEHSTH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MOHATUSIMH:  CIIydaiiHas BEJWYHMHA, paCIpeleiiCHUE BEPOSATHOCTEH,
MaTEeMaTHYECKOE OKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHPEICICHUH  JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTICPUPOBATH MOHATHIMH: COYCTaHHUE, IIEPECTaHOBKA,
YHCII0O COYCTAHWM, YHCIO TEpecTaHOBOK; OwmHOM HbIOTOHA, ymeHHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTb IMOHATUSAMHU: TO4YKa, MpsiMas, IUIOCKOCTbD,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJEIH C TMOMOIIbI0 TE€OMETPHUYECKHX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, MNpu3Ma, NUpaMuaa, (Qurypa u IMOBEPXHOCTb
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYyCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUECHHs KOHYCa M LIWJIMHJPA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
pa3NIWYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIMMBIE IOMOJHHUTEIbHBIC

IMOCTPOCHUA

11

12

13

YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN JKM3HHU; YMEHUE BBIUYUCIISITH T€OMETPUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDa, TPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpaMHuIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPa Ha YHUCIO, Pa3JIOKEHHE BEKTOpa IO 0Oasmcy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IIPOM3BEACHHE, YTOJN MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA POCCHUMCKOW W  MHPOBOU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Kon

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaku Je1MMOCTH LEIIbIX YUCEI

19 Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, TPOIECHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaidbHOUW cremneHu. JlelicTBus ¢ apudmeTHyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

v Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3areneM. CBoMCTBa
' CTETECHH

15 CuHyCc, KOCHHYC W TaHIEHC YHCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTeHC YKCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HeiictButenpuble  uucia. ApudMeTHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Hensle 1 1poGHO-palioHaIbHbIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUIECKUE YPaBHEHUS

2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX yYpaBHEeHUH. OnpeaenuTenb MaTPULIbI




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HaYeHUs (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




Yueonblii kypc «I'eomeTpusp»
HOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYaOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO rocyIapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbSBISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPATUIMIA POCCHICKOTO OOpa3OBaHMSL.
Peamuzanust  mporpamMmbl  o0ecrieUMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIMSMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOH_[I/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHS OO0ydaromuxcs, (GOpMHUpPOBAHUS
(YHKIMOHAIBHON MaTEeMAaTUYeCKOW TPAMOTHOCTH, W3YUYCHHs IPYTUX YYEOHBIX JIMCHUIUIMH.
PazBuTne y oOydaromuxcsi TPaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOXICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEATbHOTO U HICAILHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAYK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYyYHOM I[IO3HAHUU W B IPAKTHKE
crocoOcTByeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIUICHHS, HEOOXOIUMBIX JIJISl a/IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCsl OJHMM K3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMs, TaKk Kak OOECredrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluIieHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB TE€OMETPUHM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pEelICHUS
TEOMETPUUECKUX 3a/lad, YMEHHE BBIABUTAaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TPU PEIICHWH 3a/Ja4 ©€CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsx AesTenbHOCTH YenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U TPOCTPAHCTBE —
HEOOXOJUMOE YCIIOBHE €ro COLMAIbHOTO OBITHS, (opMa OTPaKEHUS OKPYKAIOIIEro MHpA,
YCIIOBHE  YCIEIIHOTO TO3HAHUS W  aKTHBHOTO  MPEOOpa3OBaHUS  JCHCTBUTEIHHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEMHSICT pa3HbIe BUIBI YIeOHOH U TPYIOBOI
JESTEIIbHOCTH, SIBISETCS OJHUM M3 TPOGECCHOHATBHO BAXKHBIX KAueCTB, MOATOMY aKTyalbHa
3ama4a GOpMHUpPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHUIHOCTU
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJATOTOBKE K MPAKTHYCCKON
JESITSIILHOCTH 110 MHOTHM HAITPaBJICHUSIM.

[{enb ocBoeHMS pOrpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE O0yUeHUs
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPUOOPETCHUS W HCIIOIH30BAHHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
NEHCTBUH, CIeU(PUIHBIX TEOMETPHUH, BOZMOKHOCTH YCITEIITHOTO MPOJIOJKEHHS 00pa3oBaHHMs 110
CIEIHNAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAaHUEM F€OMETPHH.



[IporpaMmma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IMpeAHAa3HaueHa JUisl OOy4aromuxcs
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHH Ha ypPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTuYecKue yMEHHUs, CBA3aHHbIE CO Clelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM o01iecTBe. Kpome 3T0ro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oonee riryOOKO, €CIM B JAIBHEHUINIEM BOSHUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHue e OCBOCHUS IPOrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIINX
3anau. [IppopureTHBIMU 3a1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuEe MPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalleHUS Kak o
BXHEHIIINX MAaTEMaTHYCCKUX MOJIENSIX, MIO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOCHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  PAcCyXJCHHUS B  XOJ€  pELICHHUS
CTEPEOMETPUUCCKUX 3aJ1a4 U 33]1a4 C TPAKTHICCKUM COJICPKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSBICHUAS TEOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh UX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis pPEIIeHUs PAKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOUEHHE B KYpC CTEPEOMETPUU
B HaYaje ero W3y4eHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHUE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEeMYy U3yUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-PAKTHYCCKOM
JEATCIIBHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX IMPEJACTABICHHN Yy YydYalluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET PEIleHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTOPOY Ha HATJISAHOCTh, & ONIEPUPOBAHKE 00PA30M — B YCIOBHSX OTBJICUCHHUS OT HATISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.



OcHOBHBIE  coaepkaTenbHble JHUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B NPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JTOTHUECKUX YMEHUN PaCIPENEIAeTCs HE TOIbKO
[0 COJIepP)KaTeNbHBIM JIMHUSM, HO W IO rojaM OOy4YeHHs Ha YPOBHE CpEAHEro oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpee’aEHHbIM 0 ToAaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCNIE0OBATENbHO M IMOCTYHATeNbHO, C COOJIIOJIGHUEM MPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUS CTEpEOMETpUH. Touka, npsiMas, IIOCKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIIOCKOCTHU: TETPadp,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAaCCTOSHUE OT TMpPSIMOM 110 IUIOCKOCTH, NPOEKIHs (UTYphl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: N-yroseHas npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTH IHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpadap; Ky0. Ilpencrasnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajJap, JoJeKa’Ap U uxocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuax, napasuiesenuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus



[Munuaapuyeckass MOBEPXHOCTh, 0O0pa3ylolue IMIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3ymollas U OCh; IUIOIIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miouanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHApa (MapauieIbHO W TNEPHEHAMKYISIPHO OCH), CEYCHHS KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpAWMHATaX. Yroia Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOro mnpeamera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUN, HpOLEAYp Tpa)kIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX LEHHOCTEH POCCHUHCKOrO0 Hapoaa; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTUYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-03A0POBHUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam npodhecCHOHATLHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUN JUIsl pelieHHsl 3a7jad B 00JIacTU OKpYXKalouleil cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKU M OOILIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak cepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOCKTHYIO M  HCCIIENOBATEIbCKYIO JEATEIbHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU, — YHUBEPCATbHLIMU — Pe2YAAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS ISl 000OIICHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynUpoBaTh BOMPOCH], GUKCUPYIOIIUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO OO0bBeKTa, SBJICHHUS, IpoIliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MPOrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHU A
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pA3JIUYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OoOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPA)XKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCICHHLBIC Ha ITIOMCK PCHICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
0OHapY)XMBaTh pa3In4ve U CXOJCTBO IO3UINH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

NPEACTABIATE PE3YIbTAThl PCIICHUA 3aJa4r, SOKCIICPUMCHTA, UCCICIOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJI30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W WHBIE); BBHIMOJHATH CBOIO YacTh pabOTBl W KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuueepcanvnvie pecynamuenvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENbHON pe(IEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PEUICHUM 33Jaud, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PEe3yJIbTaTOB JAEATEIbHOCTH, HAXOIWTh OLIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAVIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSAMBIX U
IUIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE PSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'PaHHBIH Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JIBYTPaHHOIO yIJIa; JIMHEHHBIN yroJl ABYIPaHHOIO YIJia; IpajlycHas Mepa JIByTpaHHOro yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHMK, BBIMYKJIbIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHN
napanjenenurnes, Kyo).

KnaccupuiupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHHSA IS KJacCU(UKALUU
(BBIMYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; WIpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATHUAMU: CEKYIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) ILIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxXxOoXJICHME TEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPHU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJE€HHE TEOMETPUYECKMX BEJIMYMH MO oOpasuam Win
QIroOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
OpUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHUSMH: CHMMETPUS B TIPOCTPAHCTBE; IIGHTP, OCh M IUIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMmeHATh TeoMeTpuuecKre (aKThl ISl pEIHICHHS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPHUPOAE U KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC CHUTYyallMd Ha SI3bIKE TE€OMETPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: UWIMHIPUYECKas MOBEPXHOCTb, oOpazymoiue
[WIMHIPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TEJ BPAIICHHUS.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOIMIAIN TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cepy M OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIMUCHSTE COOTHOIIEHHS] MEXAY IUIOMIAAsIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Ted.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBbIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BrInonaHATh AEHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaatoT.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[TpumensTh reoMerpudeckue (AKThl I PEIMICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOIICHHA W HaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPUUCCKUX 3a]1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IOUCKAa PEHICHUS  MaTeMaTHYeCKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKHUE 3a/1a9H, CBI3aHHBIC C HAXOXJICHHUEM IeOMETPHICCKIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 bubmrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6mmoteka [JOK
2 . 12 1
[MapannenbHOCTh IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1 bubmoreia LIOK
AY TP https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M 11 1
HOTOTPAHHIIEH https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], paCCTOSIHUS U YTJIbl 4 1 bubmmorexa LOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0né 5 1
PEMBLTE https://m.edsoo0.ru/1c209e37
3 BexkTops! 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
p pA poctp https://m.edso0.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bu6mmoreka [IOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KosunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
0 T
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchbl
OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, [IpsAMasi, INIOCKOCTh,
npoctpaHcTBo. IIpaBuia

1 5 o6 I; . ap eviKa 1 bubnunoreka LIOK

" JKCHUA H )41 Kax:
p pHcyH N https://m.edsoo.ru/aecc77cd
M300pakKeHHS TUIOCKOCTEH,
napauieIbHbIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
Tloustus: mepecexaroniuecs

2 OCKOC pe eceKarolmec 1 bubmorexa [OK

IIJIOCKOCTH, IT K HIUEeCA

p https://m.edsoo.ru/2d8a9c99
npsiMasi U MI0CKOCTh
TlousTus: mepecexaronuecs

3 0CKOC pe eceKarolmec 1 bubmmorexa [OK

IIJIOCKOCTH, IT K HIUEeCA

p https://m.edsoo.ru/db685e73
npsiMasi ¥ TJI0OCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMHU,

4 M300paxeHre MHOTOTPaHHUKOB Ha 1 bubnunorexa LIOK
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HauansHble cBeneHus 0 Kyoe U

5 4 . Y 1 bubnunorexa LIOK
MMUpaMuJie, UX pa3BEPTKH U MOICIIH.

pamui p p a https://m.edso0.ru/b30dff38
CeueHust MHOTOTPAHHUKOB
HauannHble cBeeHus 0 Kyoe U
! ) Y bubmuoreka [{OK
6 NUpaMUIIE, UX Pa3BEPTKU U MOJEIHN. 1

CeueHust MHOTOTPAaHHUKOB

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:

bu6nmoreka [IOK

! AKCHOMBI CTEPEOMETPUHU U https://m.edsoo.ru/Occ5cafe
CIIC/ICTBHSI U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUH: Bbu6mumoteka [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/239c8ch4
CIIC/ICTBHSI U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPUH: Bu6moteka [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CIIC/ICTBHSI U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

10 IIOCTPOEHUHN CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJICZICTBUS U3 HUX
B3anmMHoe pacronoxkeHne npsMbIxX

11 B IIPOCTPAHCTBE: MEepeceKaroImecs, bubmmnoreka HOK
napauIebHbIC M CKPEIINBAIOIIUECS https://m.edsoo.ru/1a2520f6
psSMbIC
[MapamienbHOCTB MPSIMBIX H
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napajuiesbHbIe llzpﬂhT/;II))Ie B bubmorexa LIOK

https://m.edso0.ru/93ad36b3

NPOCTPAHCTBE; MAPAIIICTLHOCTh
TPEX NMPAMBIX
[MapamienbHOCTB MPSIMBIX H

13 IIJIOCKOCTEN B MPOCTPAHCTBE:! bu6muoreka [IOK

[TapannenbHOCTh MPSIMOI U
MJIOCKOCTH

https://m.edsoo.ru/ee1d19h9



https://m.edsoo.ru/0cc5c4fe
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VYIu1bl ¢ COHANPABICHHBIMU

bubnunoreka LIOK

14 CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubmmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubnuorexa [IOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEM: Bu6moteka [JOK
napaie/ibHbIe TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayyIeIbHBIX bubmmoreka [JOK
IIOCKOCTEH https://m.edso0.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 Q)Erypbl Ha nnor():KoT(;I")rH: TeTpa’ap bubnroreia LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
20 [Toctpoenune ceueHnit bubmorexa LIOK
https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hocrpoerite cerermit https://m.edsoo.ru/ec26fe5d
Konrponbnas pabora no reme
"ITpsiMble ¥ TUIOCKOCTH B bubmuoreka [IOK
22
npoctpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
[lepnieHAUKYASAPHOCTD NMPSAMOUN U
23 HJ‘I(F))CKO(f’l[I/IZ}ll'leppHeHL[I/IKyIJ)'IHpHLIC Bubmmorexa HOK
https://m.edsoo.ru/b19f6a5d
npsIMbI€ B IPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bu6muoreka [JOK
NepHEeHIUKYIISPHbIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanienbHble U bu6muoreka [JOK

NEePIEeHIUKYISIPHBIE K MIIOCKOCTH

https://m.edso0.ru/bha545966
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[Ipu3Hak nepnesuKyJIsspHOCTH

bubnunoreka LIOK

26 IPSIMO# U TUTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIsipHOCTH Bu6mumotexa [JOK
IPSIMOM | TIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o mpsimMoi bubnuorexa [IOK
NEPIEHANKYIAPHOM IJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsmoit Bu6moteka [JOK
HEePIECHIUKYIAPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bu6moteka [IOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
[NeprnieHAUKYISP U HAKJIOHHBIE:
31 paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMO https://m.edsoo.ru/33c477d3
JI0 TUIOCKOCTH
[MeprieHaUKYISP U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
32 o
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[MeprieHTUKYIISAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
33 .
IUIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/a5b7b8e3
JI0 TIOCKOCTH
[MeprieHUKYISAP U HAKJIOHHBIE:
34 paccTosiHUEe OT TOYKHU JI0 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/dbee22bc
JI0 TIOCKOCTH
35 VYTrI6l B IPOCTPAHCTBE: YTOJ MEXIY bubnuotexa [JOK

MPSMOU U TIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIByrpaHHBIN yroJl, TMHENHBIN Yroj

bubnunoreka LIOK

36 JBYTPaHHOIO yriia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJl, TMHENHBIN yroj Bu6mumotexa [JOK
37
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[lepneHaUKYIIPHOCTD MIOCKOCTEH:
38 HpIEBHaKH HCI})IHGEI[I/IKyJIHpHOCTI/I bubamorexa LIOK
4 https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEMH
[TeprieHANMKYISAPHOCTD IIOCKOCTEIA:
39 HpIESHaI(H HGZHGEI[I/IKyJI}IpHOCTI/I bubmmorexa LIOK
4 https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEMH
IlepnieHAMKYISIPHOCTD MJIOCKOCTEH
40 HpIESHaIf[ negnegnnxympﬂomn buomiorexa LIOK
” https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEMH
41 Teopema o TpEX nepneHaUKyIApax bubamorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NEpHEHAUKYIAPAX bubmoreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHEeHIUKYIAPAX bubamorexa LOK
https://m.edso0.ru/9f246736
KonTponsHnas pabora no remam
44 "IlepneHIUKYIAPHOCTD NMPSAMBIX U bu6muoreka [JOK
iockocteit" u "V Tibl MeX Iy https://m.edso0.ru/5h971ef3
MPSAMBIMH U TIJIOCKOCTAMU"
[TonsaTe MHOTOrpaHHUKA,
OCHOBHBIC JIEMCHTBI BuGnmorexa LIOK
45 MHOTOIPAHHUKA, BBITYKJIbIE U

HEBBIITYKJIBIC MHOTOTPaHHHUKH,
pa3BEPTKAa MHOTOTPaHHUKA

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
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[Ipu3ma: n-yronpHas npu3mMa; rpaHu
Y OCHOBAHUSA IIPU3MBI; IIpsIMast U

bu6nmoreka [IOK

46 HaKJIOHHAs [TPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
IIOJIHAsI TOBEPXHOCTh IIPU3MBbI

47 [Tapamienenunen, IpsMOYTrOJIbHbBIN Bu6muoteka [JOK
napaJuIeJIeHIe ] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yroapHas mupaMuia,

IpaHd U OCHOBaHHE TTMPAMHU/IBL;
48 6Ic))1<013a51 Y TIOJTHAst HOBSpXH(f[CTI) Bubmmorexa IOK
https://m.edsoo.ru/fblcdO0a5
NUPaMU/IbI; IPaBHIIbHAS U
yCeu€HHas nupaMuia
[TpaBuIbHBIE MHOTOTPAHHUKY:
MOHSATHE MTPABHIBLHOTO
MHOT'OI'PAHHUKA; TPABUJIbHAS bubmmnoreka HOK

49
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA
U TIPaBWIBHBIN TETpadp; KyO
[IpencraBieHue o NpaBUIBHBIX

50 MII{)olrlorpaHHHKax: oiTaanp, bubmorexa IOK

https://m.edsoo.ru/a0fddSbf
JOJICKad I U MKOCAIP.
CuMMmeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEITHHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI but6mmoreka [IOK
CUMMETPHH B IIUPAMHU/IAX, https://m.edsoo.ru/b9e777d9
napaieNienuneax, MpaBUIbHBIX
MHOTOTpaHHHKaX
Brruucnenue 3neMe}fTOB Bu6motexa LIOK

52 MHOTOTPaHHHUKOB: pEOpa,

AuaroHajiu, yIiibl

https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
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[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSIMOM

53 B bu6nmmoreka [IOK
TPHSMEL, HﬂomaﬂvaCHOBaHHH’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTH
NPSMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
o MOBEPXHOCTH IIPABHIILHOM BuGmmorexa LIOK
HHpaMHfIH’ reopeMa o mom_,a o . https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCCUEHHOMN
TTHPAMHU/IBI
55 KonTtponpsHas pabora no Teme Bbu6moteka LJOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubnnorexa [{OK
56 lomsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
57 O6me bubmuoreka [IOK
PEM TTHPaMHAL https://m.edso0.ru/235171b3
. bubmuoreka [IOK
58 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
. bubmuorexka [JOK
59 OOBEM ipamup: https://m.eds00.ru/79¢10312
60 O6me bubnunorexa LIOK
M THPaMHIET https://m.edsoo.ru/2faadc3f
but6mmorekxa [IOK
1 N
6 OOBEM mpH3MEI https://m.eds00.ru/79853608
but6mmoreka [IOK
9 N
6 OOBEM mpH3MbI https://m.eds00.ru/1e053890
63 O0BEM TPU3MBI buomorexa LIOK

https://m.edsoo.ru/482d3f51
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64 KontponbHast pabora o Teme 1 Bu6muoteka [JOK
"O6BEMBI MHOTOI'PaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 06001IEHNE

65 CHCTEMaTH3alus 3HAaHUMA. 1 bubnunorexa LIOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
CUCTEMAaTH3aLMs 3HAHUH.

BrrunciieHue paccTossHUN: MEX
66 JIBYMSI TO‘IKaMpI/I OT TOYKH 10 v 1 bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIOCKOCTH,
MEXy CKPEITHBAFOIIUMUCS
IPSIMBIMHU
bubmmoreka IIOK

o7 Hrorosas KkoHTpoIbHas paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o6o0IIeHNE
CHUCTEMaTH3aIus 3HAHHUH.

Beruncnenue yrioB: Mex
68 CKpCHII/IBaIOHIZIrMI/ICSI prII\J/IIIiMI/I 1 bubmmorexa [OK
. ’ https://m.edsoo.ru/56765e8b
MEX]Ty TPSIMO# | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKITY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
Cdepa u map: ueHTp, paauyc,
1 JMaMETP; TUTOIA/Ib TOBEPXHOCTH 1 bubmmorexa LIOK
’ https://m.edsoo.ru/0341bc2b
cepsr
Bsaumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnnorexa [JOK
IUTOCKOCTH K cepe; TIomiaip https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
iockoctu. CeyeHus mapa https://m.edsoo.ru/bc15f7{2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubmuoreka [IOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubmmnoreka HOK
IJIOIIAb OOKOBOM U MOIHOMN https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mumHIpa Ha
iockocT. Pa3BépTka nmnmHIpa.

6 Ceuenust MIMHIIPA (TUTIOCKOCTHIO, 1 bubnuotexa [JOK

napasuieIbHON Win
MEPIECHINKYISIPHON OCU
HUAJTUHIPA)

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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Konnueckas noBEpXHOCTB,
o0pasyrone KOHUYECKOn

bu6nmoreka [IOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHoBaHHe U BEpIIIMHA,

8 06p:;yI0H1a51 1 OCb; HJIOpH_IaI[b Bubmorexa LIOK

. . https://m.eds00.ru/897dd3b2
OOKOBOH M IMOJTHOM TTOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue

9 U BBICOTA, OCHOB};HI/IFI II/: 6(3711(())11:121;{ bubmiorexa LIOK
’ https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N300pakeHne KoHyca Ha
mIockoctu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
napauiebHOW OCHOBAHHIO, 1 https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXOJISIIEH uepe3
BEPILUHY)

KomOunanus ten BparieHus u bu6nmorexa LIOK

11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; chepa, BucaHHAS B bubnmnorexa [JOK
MHOT'OT'pPaHHHK WUJIH B TEIIO https://m.edso0.ru/0b136158
BpaleHus

13 ITousitue 06 00béMe. OCHOBHBIE bubnunorexa LIOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnuotexa [JOK
14 OOBEM WHILPa, KORyca https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps Bubmmorexa IOK

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIIMH

bu6nmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEI
;| Kowmpomnas pasoms o reusn busmiorera LIOK
Jid B HUSA U ‘bEMBI
. patt https://m.edsoo.ru/4a33a8ab
TeN
BexkTop Ha miockoctu u B Bu6moteka [JOK
18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHHE U BBIYUTAHHE BEKTOPOB bubmorexa HOK
P https://m.edso00.ru/23f4f089
20 YMHOKEHHE BEKTOPA HA YUCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379eb
o Pzggomeinz BGKTOp: n(()) T;)éM Butmorexa LIOK
HCKOMILJIAaHAPHBIM BCKT M.
p p https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
22 | npesemen apann roferanti Bubmnorea LIOK
p p a https://m.eds00.ru/5a827900
BEKTOpaMU
pu pettie COMETpITEC https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrtema
OoPA . crxropa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3anayn B
KOOpJMHATAX
25 Yron Mexay BEeKTOpaMH. bubnuorexa [JOK



https://m.edsoo.ru/810cf1eb
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CkansipHO€ ITpOU3BEACHUE
BEKTOPOB

https://m.edsoo.ru/725effc4

Breruucnenue yrios Mexay

bubnunorexa LIOK

26 NPSMBIMH U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BeKlI“)OpLI u K(I))OpI[I/IHaTLI B bubmorexa LIOK

. https://m.edsoo0.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

28 cHUCTEMaTH3alMsI 3HaHUH. bu6nmorexa LIOK
OcHoBHBIC QUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHue, 0600IICHNE U

29 cHUCTEMaTH3alMs 3HAHUH. bu6nmorexa LIOK
OcHoBHBIC QUTYPHI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6odIIeHNE 1

30 cUCTEMAaTH3aINA 3HAaHWH. 3amaun bu6mmoteka IIOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo0.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIEHNE 1

31 cUCTeMaTu3anys 3HaHul. 3agaqu but6mmorekxa [IOK
TUTAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEenme, 0600IIEHNE 1

32 cHUCTeMaTU3als 3HaHH. bubnuotexa [JOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

33 Hrorosast koHTpOIBHAs paboTa bubnuorexa [JOK
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https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bu6nmmoreka [IOK
https://m.edsoo.ru/f465d10e
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbl CpeiHero o01ero 00pasoBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
25 [IpyuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPHU PELICHUU
' reOMETPHUECKUX 3aJa4
- OnepupoBaTh MOHATHUSAMH: HapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
24 KnaccuduuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOIO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JIBYTpaHHOIoO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbBII
' MHOTOI'PaHHUK, 3JIEMEHTbHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
- KjlaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TpsIMbIE M  HAKJIOHHBIE IMPU3MBI,
TapajuIeIeTUIIe b))
- OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATh  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIIUTHUYECKUE METOJbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HUE I'€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpUTMaM, IPUMEHSAsS W3BECTHBIC AHAIMTHUYECKUE METOABI IPH
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CUMMETPHUU (DUTYPHI

W3BnekaTth, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEINONArallluX HECKOJIbKO IIaroB pPEIICHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpoOJAC "

JKU3HH, paCliIO3HABATH MTPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe IOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTMPOBATh peajbHbIE CUTyallMH Ha SI3bIKE T€OMETPUH, HCCIEI0BATh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TNOHATUH U
TeopeM, armapara anredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAash MOBEPXHOCTb,
' oOpa3ylole  KOHHUYECKOH  TOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccuduiupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MHOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSMH: MHOTOTPaHHHUK, BIHMCAaHHBIA B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIN TEJI0
BpallleHus
6.8 BBIUNCIIATE COOTHOLIEHHS MEXAy IUIOIAASMU TIOBEPXHOCTEH M
' 00bEMaMHU TOIOOHBIX TEI
69 N300paxkaTh n3ydaemble (QUTYpHI OT PYKH M C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMs Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(MOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTABICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHUS CTEPEOMETPHUECKUX
6.12 3ajiay, MPEANONaraloliuX HECKOJbKO IIaroB peIIeHUs, €CIU YCIOBHUS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENIEHUE, PACKIaIbIBaTh BEKTOP 1O

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mnpocCTEHIIME NPOrpPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TMOJydyeHHbIE 3HAHMA HA TPAKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pPealibHbIE€ CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TeopeM, amnmnapara aareOpsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYIHNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

7.2

7.3

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajuleJbHble M CKpemuBamomuecs npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajlieNibHble TMpsIMbIE B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh NIIOCKOCTEN: MapalIesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocTeil. [Ipocteiiine nmpocTpaHcTBEHHBIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuies], HIOCTPOSHHE CeUeHH

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MIPSAMBIE NapAJIIENbHBIE U IEPIEHAUKYISIPHBIE K ITIOCKOCTH, PU3HAK
NEPHEHANKYIIAPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NMPAMOU MEPIEHAUKYIISIPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPsMOM [0
IUIOCKOCTH, MPOEKIMs (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IIoHATHE MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, NpsAMOYTOIbHBIN NapaJlIeIeHIe]
u ero ceorcraa. [Iupamuaa: N-yrojgsHas nupamuia, 'paHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMU/bI, PABUIbHAS U yCeUEHHAs MUpamMuaa.

OJIEMEHTHI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IMpPaBWIbHAs NpPU3Ma M MpaBWIbHAs NUpamMuia,
IIpaBWJIbHAs TPEYrojibHas MUpaMuAa U NPaBWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummeTpusi B OPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUH B MMHUPAMUJIAX, MapajuiesenuIeax, NpaBuibHbIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOM IOBEPXHOCTH WU IIOJHOM IIOBEPXHOCTH MNPSAMOHW IpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MPsAMOM mpu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM INUpaMHIbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

[TomoOHEbIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKTY IIOUIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

6.1

6.2

I'eomerpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIe HUINHAPUIECKONH MTOBEPXHOCTH, OCh
IWIMHIPUYECKON ToBepXHOCTH. [lMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpa3ytomias U 0Ch, TUIONIaAh OOKOBOMW U MOJTHON TOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPIINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
MJI0MIa s OOKOBOM W TIOJHOM MOBEPXHOCTH. Y CEUEHHBINM KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas INOBCPXHOCTH

6.3

6.4

6.5

6.6

Codepa u map: UeHTp, paauyc, AMaMeTp, IJIOMIaAb TOBEPXHOCTH cephl. Bzanmuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomaib
cepsl

N300pakeHue TeJ BpallleHHs Ha MJIOCKOCTU. Pa3BépTka uIMHApa U KOHyca
KomOuHamuu Ten BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OIMCAHHBIH
okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJBHOTO Tapayiefenunena u cieactsus u3 He€. OO0BEM HWIMHIPA,

koHyca. O0BEM 1mapa u iomaab cGepol




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MMOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4uciio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitmne 3agaun B KOOpAWMHATaX. YToyu Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUICCKUX 3a/1av




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTH4YeCKOW WHAYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS TIpU pPELIEHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH
anmnapar Juis ONUCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IIPU PELICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4YeOHBIX MpPEIMETOB; YyMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaThb M OIUCHIBaTh Ipadbl pa3InyHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKAa3aTelieM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHcIa, CHUHYC, KOCHHYC M TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAlMOHAIBHOE YHCIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKW JI€JIMMOCTH, HAaUMEHBIIMA OOIIMHA AEeTUTeNb U HauMeHbIIee
o01iee kpaTHOE, aNropuT™M EBKIMIA MpH pElIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpPOOHO-paIlOHATBHBIX
BBIPQXCHUM; YMEHHME OIEPUPOBATH MOHATUSMU: IOCIEI0BATEIBHOCTD,

apudmMeTnIecKas mporpeccus, reoMeTpruUecKast nporpeccus,




OCCKOHEYHO yOBIBaOIIasi TreoMETpHYecKass TPOrPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEpUPOBATH MMOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTuyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUUYECKUNA U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3UIIUN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIHOJIB30BAHHMEM ammnapaTa MaTeMaTHYeCKOTo
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCErpaaa; NpuBOAWUTHE MPUMEPBI MAaTEMATUYCCKOTO MOJACIIMPOBAHUA C

noMoIIbI0 AU PepeHInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTH4IHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKuMu, TOKa3aTtelabHas | Jorapudmuyeckas QGyHKIUU; YMEHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHINOIHATH NPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXKaTh (YOPMYIaMH 3aBUCUMOCTH MEXY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/aYd Pa3HBIX TUIIOB (B TOM 4MCIIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTbh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4M, MCCIEAOBATH IOJIYYEHHOE PEUICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKOoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
MHTEPIPETHPOBaTh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TalnMuax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux  METOJO0B U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; IMPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHasi BENUYMHA, pAacIpeieseHHue BEpOSITHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHONM BeNWYMHBI, (YHKUMU pacOpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWU, YHCIO TEepecTaHOBOK; OuHOM HproTOHA; ymMeHwue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTb IMOHATUSAMHU: TO4YKa, MpsMasl, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSAMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbI0 TE€OMETPHUYECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIUHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHNs U3y4aeMbIX (PUryp, BBIIBUTaTh TUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IIPOM3BEACHHE, YTOJN MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB ¥  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA POCCUHMCKOM U  MHUPOBOH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Kon

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaku Je1MMOCTH LEIIbIX YUCEI

19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypalbHOW cTerneHHu. JlelcTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

v Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3areneM. CBoMCTBa
' CTETECHH

15 CuHyCc, KOCHHYC W TaHIEHC YHCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTeHC YKCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HeiictButenpuble  uucia. ApudMeTHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [[pubmmkEéHHBIE BEIYMCICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Hensle 1 1poGHO-palioHaIbHbIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUIECKUE YPaBHEHUS

2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeenuTenb MaTPULbI




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOobIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl 1 BEKTOpBI




Yu4eOHblii Kypc «BepoSITHOCTH M CTATHCTHKA»

INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydeOHOTo Kypca «BeposTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS JIJIs
obOygaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepanbHOr0 TOCYTAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa CpeAHero ooimero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBAHUH, MPEIBIBIIEMBIX K MaTEMAaTHYECKOMY OOpa30BaHUIO, W TPAAUIUN
poccuiickoro oOpa3oBaHusi. Peanmu3zanusi mporpaMMmbl 00€CICUMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIIETCHIIMSIMH, COCTAaBJISIONIMMEI OCHOBY JJISI CAaMOPAa3BUTHS M HENPEPBIBHOTO OOpa30BaHUS,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTUS JIMYHOCTU
oOyJaronuxcs.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblit Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIISCTCS MPOJIOIDKECHHEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOrO ypOBHS OCHOBHOHM ImKosbl. Kypc
npeHasHayeH A (GOpMHPOBAHUSA Y OOyYarOIUXCSl CTATUCTUYECKOM KyJIbTYpbl U MOHMMaHUS
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTeMaTU4YECKOTO MHCTPYMEHTA JUIsl M3Y4YEHHS CIlydalHBIX
coObITHM, BeIMYMH U npoueccoB. Ilpum wu3yyeHum Kypca oOoramaroTcsi MpPeICTaBICHUS
yyalmxcs 0 METoJax MCCIEIOBAHNUS U3MEHYMBOIO MUpPA, Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue Kypca HaIpaBJIEHO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX NPU H3YYEHUU
Kypca OCHOBHOW INKOJbl M Ha pa3BUTUE IPEACTABICHUM O CIy4alHBIX BEJIMYHMHAX U
B3aMMOCBA35X MEXKIYy HHMH Ha BaXXHBIX IpPUMEpax, CIOXKETbl KOTOPBIX ITOYEPIHYTHI W3
OKpPYXaroIlero Mupa.

B cooTBercTBUUM ¢ yKa3aHHBIMHU IIEJIIMH B CTPYKType yueOHOro kypca «BeposiTHOCTH H
CTaTHCTHKa» CpeAHEeH IIKoJbl Ha 0a30BOM YpOBHE BBIJEIEHBI CIEAYIOUIME OCHOBHBIE
cozepkarenbHble JTMHUK: «CiydaiiHble cOOBITHSI M BeposSTHOCTHY», «CiydaliHble BETUYMHBI U
3aKOH OOJIBIIMX YHCEI».

BaxHyro uacTb Kypca 3aHMMaeT MW3Y4€HHE TIEOMETPUYECKOro M OMHOMHAIBHOIO
pacnpenesneHnii M 3HAaKOMCTBO C HX HENPEpPhIBHBIMU aHAJOraMUd — IIOKAa3aTeNbHBIM U
HOpPMAaJIbHBIM pacIpeieICHUSIMHU.

Conepxxanne yuHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
(dopMHpOBaHUs TPEJCTABICHUNH O paclpeleieHUd BEPOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4aiHbIX BEJIMYMH, a TAKXe 3Ta JIMHUSA HeoOXornMa Kak 0a3a JUlsl M3ydeHus 3aKoHa OOJbIINX
yrceal — (PyHIaMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO B MPUPOAE U OOLIECTBE M HMMEIOIIEro
mMareMaTHueckyro  (opmanmmzanmioo. CaMm  3akoH  OOJBIIMX  YHCeN Ipejlaraercs B
03HAKOMUTENFHON (hopMe ¢ MUHUMAJIbHBIM UCIOIb30BAHUEM MAaTEMAaTHYECKOTO (opMaIn3Ma.

Tewmbl, cBsI3aHHBIE C HEMPEPHIBHBIMU CITyYailHBIMU BETMYMHAMM, aKIEHTHUPYIOT BHUMaHUeE
IIKOJIbHUKOB Ha OMNHCAHUM W W3YYEHHUU CIy4yailHbIX SBJICHUH C IOMOIIBIO HEMpPEepPhIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIEISEeTCs MOKa3aTeIbHOMY U HOPMaJIbHOMY pacrpeieieHUsIM,
Opd O3TOM [MpEAIojaraercs O3HAKOMHUTENIbHOE H3y4YeHHE MaTepuana 0e3 J10Ka3aTesIbCTB
MPUMEHSIEMbIX (DAKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha usydenue xypca «BeposSTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCS 1 dac B
HEJIENIO B TeYEHUE KAKAOr0 rojia 00y4eHus1, Bcero 68 yueOHbIX YacoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBieHne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apupMETHUYECKOE,
MenuaHa, HauOoJblllee W HAWMMEHbIIEe 3HAueHHs, pa3Max, IUCHEepPCHs M CTaHJapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CnyyvaiiHbple KCIIEPUMEHTBI (OIBITHI) U CIy4daiHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxonpl). BeposiTHOCTE ciydaiiHOro COOBITHS. BIM30CTh 4acTOTBI M BEPOSTHOCTU COOBITHUH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposTHOCTH COOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl0KEeHUsI BEPOATHOCTEM.

VYcnoBHaAsA BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIIy4allHOTO HKCIIEPUMEHTA.
®dopmyna noaHoM BeposTHOCTU. He3aBucruMbie COOBITHSI.

KomOunartopHoe npaBuiio ymHoxeHus. [lepectaHoBku u Qaktopuai. Yuciao coyeTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHblii ciyyaiiHbIil onBIT (MCHIBITAaHKE), yCIeX U Heynada. He3aBucumble HCIIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmexa. Cepust HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
[Tpumeps! pactipenienennii, B TOM YHCie, TeOMETPHUECKOe U ONHOMHUAIBHOE.

11 KUIIACC

UucnoBble  XapaKTEPUCTUKHM  CIYyYalHBIX BEJIIMYMH: MaTeMaTH4ECKOE  OKHMJAHHE,
JUCIIEPCUS U CTAHIAPTHOE OTKIOHEHHME. [IpruMephl puMeHeHnss MaTEMaTUYECKOTO 0KUIAHMs, B
TOM YHCJIE€ B 3aJayaXx M3 IOBCEJHEBHOM >KM3HU. MareMaTHuecKoe OXHJaHue OMHapHOI
CIIy4yallHOM BEIWYMHBL. MaremMarudeckoe OXXKUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUS TEOMETPUYECKOT0 M OMHOMHAIIBHOTO pacHpeaeIeHUHN.

3akoH OOJIBIIMX YHUCENl U €ro poJib B HayKe, IpHUpojae U obmectBe. Boibopounslii MeTox
UCCIIEJOBAHUM.

IIpumepsl HENPEPBIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHpeieiIeHHUs.
3amau, MNpPUBOJAALIME K HOpMalbHOMY pachpeneneHuto. [loHsiTve o0 HOpManbHOM
pacIpeneeHuH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPE3ylbTaThl OCBOCHUS MPOTpaMMBI ydeOHoOro mnpeamera «MaTeMaTHKa»
XapaKTepPU3YHTCA:

I'paiknanckoe BocnnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SBICHUH, NpPOLEAYyp TIpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(hOPMUPOBAHHOCTBHIO POCCUIICKON TPayKIAHCKOW MICHTHYHOCTH, YBOKEHHUS K MPOILLIOMY
U HACTOSLIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTMX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JIOCTMKEHUN HAYKH W JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYILIETO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TNPUMEHSAThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUSA, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JEATETBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYAOIIOOWS; UHTEPECOM K Pa3IMUHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oymylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHUU BCEH JKU3HHU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HalpaBIeHHOCTH.

JKO0JI0ru4ecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphbl, TOHMMAHHUEM BIHUSHUS COIUATBHO-
SKOHOMHMYECKHX TMPOILECCOB HA COCTOSHUE MPHUPOJHOM W COLHMAIBHOM Cpelbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMYECKUX  MpoOJieM; OpUEHTalel Ha  MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, IIaHHPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCITEACTBUMN TSI OKPY>KAFOIIEH CpeJIbl.

IleHHOCTH HAYYHOTO MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKHD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTruka
XapaKTepU3YIOTCS  OBJQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCeUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBus:

e BBIBISTH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIN3A;

e  BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e  BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBHIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTFOYCHUN, YMO3AKITFOUEHUH 110 aHAIOTHH;

e TPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTHUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOUW 3amaud (CpaBHHUBATh HECKOJIBKO BApHUaHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

e HCIONB30BaTh BONPOCHI  KaK  HCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOJieMy, YCTaHABINBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBICHUSAMU, TIPOIICCCAMMU;

e CaMOCTOATENbHO (OpMyNIHUpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;



e IIPOTHO3UPOBATH BO3MOXXHOE PA3BUTHUE MPOLIECCA, @ TAKXKE BBIABUTATH IIPEITOJIOKECHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e  BBUIBJIATH AeUUUTH MHPOPMALMY, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BONPOC U
JUIsl pEILCHUs 3a1a4H;

e BbIOMpaTh HHDOPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS;

e CTPYKTYpPUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B pa3IuyHbIX (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

e OIICHWBATh HAJAEKHOCTH HMHPOPMALUHU IO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHbie KOMMYHUKAmMuUGHblE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCH.

O0menue:

e BOCIPUHMMAThH U (POPMYIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEIAMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOI TOYKY 3pEHUS B YCTHBIX HU
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIIECHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IeHHs 3a1aBaTh BOIPOCHI IO CYIECTBY 00CYKAaeMOM TeMBI, TPOOIIEMBI,
pelaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COMOCTABJISITh CBOU CYXKIEHHS C CYXACHHUAMHM JpYIMX YYacCTHUKOB JHAaJIoOra,
00OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme GpOopMyInpoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

e IPEACTaBIATH PE3yJbTaThl PEIUEHUS 3a7aud, IKCIIEPUMEHTa, UCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIJICHUS C Y4ETOM 3aJad Ipe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

e TOHHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M WHAMBUAYaJbHOW pabOThHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JESTEeNbHOCTH,
IUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pachpenensarTb BHABI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IpOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHHUs
HECKOJIBKUX JIIOCH;

e  Yy4acTBOBAaTh B IPYIIOBBIX popmax padboThl (00CyX1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMb» W WHBIE); BBINOJHATH CBOIO 4YacThb pabOThl U KOOPAUHHPOBATH CBOU
JeMCTBUS C IPYTHMH YIEHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlcio8bix

YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMM I[IO3HABATENBHOM pEe(IEKCMM KaK OCO3HAaHUS COBEPIIAEMBIX

JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocobaMu



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca W pe3yibTaTa pPELIeHUS MaTeMaTHYecKOi
3a/1a4u;

e MpEeABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PELICHUM 3a7aud, BHOCUTb
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKEHHUSI PE3ylIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

Uurath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTb MOHATUSIMHM:  cpelHee apudmeTHdeckoe, MenuaHa, HauOoJblIee,
HalMEHbIIIee 3HaY€HUE, pa3Max MacCUBa YUCIIOBBIX JTAHHBIX.

OnepupoBaTh MNOHATUSAMHU: CIYYalHBIA AKCHEPUMEHT (OMBIT) U CiydailHOe coObITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ]) CIYy4alHOTO OMBITa; HAXOJUTHh BEPOATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOATHOCTHU
COOBITUI B U3YUYEHHBIX CIyYalHbIX SKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBarh COOBITHS: NEpecedYeHUue U OObEIMHEHUE JTaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS JHarpaMMamu Jiiepa u
(bopMyJII0ii CI105KEHUS BEPOATHOCTEN MIPU PEIICHUH 3a/1au.

OnepupoBaTh MOHATHSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH C MIOMOLIBIO MPaBUJIa YMHOXEHHUS, C TIOMOIIBIO JIepeBa CIy4aiiHOTo OMbITa.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBbIE HCIBITAHUS, CEPHUS HCIBITAHUM,
ycrex M Heylauya; HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAaHUH 0
NEPBOTO yclexa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu McTbITaHui bepHysmu.

OnepupoBaTb MOHATHSAMM: CilydailHass BEIWYMHA, paCHpPEENCHUE BEpOSTHOCTEH,
JyarpaMma pacrpeieeHus.

11 KUIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAUYEHUM CIy4yallHON BEIMYMHBI MO PACHpPENETICHUI0 WUIU C
MOMOIIIBIO JHArPaMM.

OniepupoBaTh TOHATHEM MAaTEMAaTUYECKOTO OXHUIAHUS; TPUBOJUTH MPUMEPHI, KakK
MPUMEHSETCI MAaTEeMAaTHYEeCKOE OXHUAAHUE CIIy4ailHOM BENIMYMHBI HaXOJUTh MaTEMaTUYECKOe
0’KHMJIaHHE 110 JaHHOMY paclpeIeIeHHIO.

NmeTh npeacTaBieHue o 3aK0HE OOJBIITUX YHCET.

NmeTh npeacTaBiaeHne 0 HOPMAJIHHOM PaCIpeACIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJ1eKTPOHHBIE
HaumeHoBaHMe Pa3aesioB H TEM nu@poBbIe
Ne n/n P Kontpoabnbie  IlpakTuyeckue (mucpp )
nporpamMmbl Bceero oOpa3zoBaTejbHbIE
padoTbI padoTsI
pecypchbl
1 IIpencraBnenue JaHHBIX U ONUCATENbHAS 4 Bu6nnoreka [JOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
Crny4aifHbIE OTIBITHI U CITy9allHbIe COOBITHS,
2 OIIBITEI C PABHOBO3MOKHBIMH 3 1 bubmmorexa HOK
p https://m.edsoo.ru/e0b7b0f1
AJIeMEHTaPHBIMH UCXOIaMH
3 Onepartuu HaJl COOBITUSIMH, CIIOKCHHE 3 bubnuoreka LIOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VY coBHAs BEPOSTHOCTD, AEPEBO CIYUYAHHOIO
4 orbITa, o Mp na HOHHOP'IHBS OHTHO}:;I/I u 6 bubmmorexa LIOK
» QOPMY . p https://m.edso0.ru/e0b7b0f1
HE3aBUCHUMOCTbH COOBITHI
bubmmoreka IIOK
4
° DIIEMEHTI KOMOUHATOPHK https://m.edsoo.ru/e0b7b0f1
6 Cepuu 1ocien0BaTeNIbHbIX UCIIBITAHUN 3 1 bubmmorexa [OK
P 8 https://m.edsoo.ru/e0b7b0f1
7 CiyyaliHble BeJIMYMHBI U pacipeaelIiCHUs 6 bubmorexa HOK
Y pacrip https://m.edsoo.ru/e0b7b0f1
bubmuoreka LIOK
8 0600 i 5 2
00IIIEHUE U CUCTEMATHU3ALIMS 3HAHUI htts://m.edsoo.ru/e0b7bOfL
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Konrpoabusie = IIpakruueckue
NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypcsl
1 Maremarrndeckoe OKUIaHNE CITydaitHON 4 bubmmorexa [IOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucriepcus ¥ CTaHAAPTHOE OTKIOHEHHUE 4 1 Bubmuoreka [JOK
CIIy4ailHOW BEJIMYHUHBI https://m.edsoo.ru/5fbc5dcl
bubmuoteka LIOK
1
3 3aKOR GoBLIHX HHCe 3 https://m.edsoo.ru/5fhcsdcl
4 HenpepriBHble cnydaiiHble BETUYHHBI 5 Bubmuoreka [OK
(pacmipenenenus) https://m.edsoo.ru/5fbc5dcl
bubmoreka IIOK
H 2 1
° OPMAIBHOE pactipelleieHint https://m.edsoo.ru/5thcsdcl
6 [ToBTOpenue, obo0IIeHNE U 19 2 Bbubnuorexa LIOK
cUCTEMAaTHU3aLMsI 3SHAHUN https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnbie | IIpakTudeckue Aara unpposrIe
Bcero u3ydyeHust  oOpa3oBaTe/ibHbIe
padoTbI padoThI pecypebi

1 [IpencraBnenue JaHHBIX C TOMOLIBIO 1 Bu6nmoreka IJOK
TaOJIUI U AUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudpmeTnieckoe, MeJUaHa,

9 HanOoJIblIIce U HAMMEHbBIIIee 3HAUCHUS, 1 bubmuoreka LIOK
pasmax, AUCHepcus, CTaHAAPTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YMCIIOBBIX HA0OPOB
Cpennee apudpmeTnieckoe, MeIUaHa,

3 HanOoJIblIIce U HAMMEHbBIIIee 3HAUCHHS, 1 bubmmoreka [JOK
pasMax, IMCnepcus, CTaHIapTHOE https://m.eds00.ru/98645f6¢
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnieckoe, MeJ1aHa,

4 HanOOJbIIee U HANMEHBIIICE 3HAUCHMUS, 1 bubmoreka IIOK
pasMax, IMCnepcus, CTaHIapTHOE https://m.edsoo.ru/7c9033a8
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyyaifHble 3KCTIEpUMEHTBHI (OTIBITHI) U

5 CllyyaifHble COOBITHS. DIeMEeHTapHbIC 1 buomiorexa LIOK

https://m.edso00.ru/347c1b78
COOBITHSA (MCXOIBI)
BeposiTHOCTB ciydaitHOTO COOBITHSL.

6 BepositHOCTH COOBITHIT B OITBITAX C 1 Bubmuorexa LIOK
PaBHOBO3MOXHEIMH DJIEMEHTAPHBEIMU https://m.edsoo.ru/64d75244
COOBITHSIMU

7 BeposiTHOCTB citydaifHOTO COOBITHSL. 1 1 Bubmoreka [JOK
[IpakTuueckas padbota https://m.edsoo.ru/5e8fa94a

8 Onepanuu HaJ| COOBITUSIMU: TIEPECCUCHHE, 1 Bubnmnoreka [IOK



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a

o0beauHeHue cOOBITHI, POTUBOIOJIOKHBIE
coObITHsL. [{narpamMmer Ditnepa

https://m.edso0.ru/221c622b

OHGpaHI/II/I HaO COOBITHSIMU: NnepeccyCHuc,

. bubnuoreka [JOK
9 00BeTMHEHNE COOBITHA, TPOTHUBOIIOJIOKHBIC
N https://m.edsoo.ru/cc10cle2
coObITus. Jlnarpammer Diinepa
10 dopmysia CI0KEHHSI BEPOSITHOCTEMH bubmorexa [IOK
pMy P https://m.eds00.ru/3057365d
YcoBHas BEPOSTHOCTh. Y MHOXKCHHE
11 BeposiTHOCTEH. JlepeBo cirydaitHoro bubmmorexa LIOK
P P Y https://m.edso00.ru/9a408d25
SKCIIEpUMEHTA
VYcnoBHast BEpOATHOCTh. Y MHOXKEHUE
12 BeposiTHOCTEH. JlepeBo cirydaitHoro brbmorexa [JOK
P P Y https://m.edsoo.ru/ble76d3a
SKCIIEpUMEHTA
VYcnoBHast BEpOATHOCTh. Y MHOXKEHUE
13 BEpOATHOCTEN. JlepeBo ciaydaiHOro bubmorexa HOK
p AP v https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 ®dopmylia MOJTHON BEPOSITHOCTU bubmorexa HOK
pMY P https://m.edsoo.ru/15941bec
15 ®dopmyla MOJTHON BEPOSITHOCTU bubmorexa HOK
pMY P https://m.edsoo.ru/a9ec13c8
16 ®dopmyra MoIHOM BEPOSTHOCTH. Bubmorexa [JOK
HesaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmunoreka IIOK
17 K
OHTPOLHA paboTa https://m.edsoo.ru/29dc6cb9
bubmunoreka LIOK
18 K
OMOMHATOPHOE TPABUIIO YMHOKEHUS htts://m.edsoo.ru/2270cf70
bubmunoreka IIOK
19 II
CPECTAHOBKH 1 axTopHan https://m.edsoo.ru/d58ce6d1
N Bbubnuroreka [IOK
20 Hueno coueranit https://m.edsoo.ru/7904dfb0
21 Tpeyronsauk [ackans. @opmyna OuHoMa Bubmuoreka LIOK
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Hrrorona

BunapHe1ii ciy4qaiiHbIi ONBIT (MCIIBITAHUE),
ycnex u Heynada. HezaBucumelie

https://m.edsoo.ru/fa47998f

bu6mmoreka IJOK

22
ncrbITanus. Cepust He3aBUCHMBIX https://m.edso0o.ru/2e1f2368
WCIIBITAHUH IO IEPBOTO ycIexa
23 Cepust He3aBUCHMBIX UCIbITaHUN bepHysin bubmorexa [JOK
P PHY https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUH.
24 [IpakTHueckas paboTa ¢ HCIIOJIb30BaHUEM bubmmorexa LIOK
P P https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TaOIHI]
Bu6nuoreka IJOK
5 N
S Caryaiinas Be1HIHHA https://m.edsoo.ru/639be9aa
26 Pacmipenenenue BeposTHOCTEH. J{marpamMmma bubnuorexa LIOK
pacnpeneneHus https://m.edsoo.ru/6dc7ff39
CymMma 1 Ipou3BeZIeHHE CITyYalHbIX Bubmmorexa [JOK
27
BEJINYMH https://m.edsoo.ru/51b7ed5f
28 CyMMa U IpOM3BEACHHUE CITyUaiHbIX bubnmorexa [IOK
BEJINYMH https://m.edsoo.ru/c2757cc3
29 [Ipumeps! pacnipeieIeHHi, B TOM YHCIIE Bubmoreka [JOK
reOMETPHYECKOE U OMHOMHATIBLHOE https://m.edso0.ru/91e08061
30 [Ipumeps! pactipeeseHnii, B TOM YUCIIe Bubmmorexa [JOK
reoMeTpryeckoe  OMHOMHUAJIBHOE https://m.edsoo.ru/5afff05f
31 [loBTOpenwue, o0o0IICHNE U Bu6nuoreka IJOK
cHCTeMaTH3aIis 3HaHUH https://m.edso00.ru/0f4d3cd7
39 [ToBTopenue, 06o0IICHNE 1 Bubmoreka [TOK
cucTeMaTu3allus 3HaHU! https://m.edsoo.ru/e01a3dc4
bubmunoreka LIOK
33 4 0
TOTOBA ROHTpOILHAL pabota https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600MICHNE U bubmuoreka LIOK

cucTeMaTH3aIysI 3HaHUHN

https://m.edsoo.ru/lddca5e0
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Jara undposbie
Nenm/m | Tema ypoka Kontpoabnbie  IIpakTuyeckue
cero
B u3yyeHuss  o0pa3oBaTeibHbIE
padoTsI padoTsI
pecypcsl

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIIHS

1 3HaHui. CiydaiiHble ONBITH U BEPOSITHOCTH 1 Bubmuoreka [JOK
CIIy4alHbIX cOOBITHI. Cepur He3aBUCUMBIX https://m.edsoo.ru/430d330a
HCIIBITaHUI
[ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS

9 3HaHui. CiydaiiHble ONBITH U BEPOSITHOCTH 1 Bubmuoreka [JOK
CIyqaiiHBIX cOOBITHI. Cepun He3aBHCUMBIX https://m.edsoo.ru/a573a292
HCIIBITaHUI
[ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS

3 3HaHui. CiydaifHbIe OMBITH M BEPOSITHOCTH 1 Bbubnuoreka LIOK
cilyyaiHbIX coObITHH. Ceprn He3aBUCUMBIX https://m.edsoo.ru/07a5e861
HUCTBITAHUH
[ToBTOpenue, 06001IeHNEe, CUCTEMATHU3AIINS

4 3HaHui. CiydaifHbIe OMBITH M BEPOSITHOCTH 1 Bbubnuorexa LIOK
cilyyaiHbIX coObITHH. Ceprn HE3aBUCUMBIX https://m.edsoo.ru/32bc29bf
HUCTBITAHUH

5 [Ipumeps! prMeHEHUST MATEMaTHIECKOTO 1 Bbubmoreka [JOK
0oXKuJiaHus (CTpaxoBaHUeE, JoTepes https://m.edsoo.ru/ea27084d

p p

6 MareMatuyeckoe OXuIaHUEe CYMMBbI 1 Bu6nmoreka IJOK
CIIy4alHbIX BEIHYUH https://m.edsoo.ru/Oadefe9e
MareMaTH4yecKoe OKUAaHuEe Bub 1IOK

noImoTeKa
7 TeOMETPUYECKOT0 1 OMHOMHAIIBHOTO 1
. https://m.edsoo.ru/20de2fc2

pacnpeneneHuit

3 MareMmaTHYeCcKOe 0XKHIaHUE 1 Bu6mmoreka IJOK

T€OMETPUUCCKOIo 1 OHMHOMHUAJILHOTO

https://m.edso0.ru/17b0e769
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pacnpeneneHuit

9 Jucnepcusi ¥ CTaHAAPTHOE OTKIOHEHHE buomiorexa LIOK
https://m.edsoo.ru/bcc67{76
10 Jucnepcus v cTaHAapTHOE OTKIOHEHHE bubmmorexa LIOK
https://m.edsoo.ru/bf78aad6
1 Jluctiepcuy reOMEeTPUIECKOTO U bubnuoreka [IOK
OMHOMUAIIEHOTO PaclpeaCICHHS https://m.edsoo.ru/4b5a495e
12 [IpakTrdeckas paboTa ¢ HCMONB30BAHHEM Bubmmoreka [JOK
ANEKTPOHHBIX TaOIHI] https://m.edsoo.ru/a53cd884
13 3akoH 0oNbIIKX yHcen. BeIOopouHbIit bubnuorexa LIOK
METOJI UCCIIEA0BAHUI https://m.edsoo.ru/94ddc34a
14 3akoH Oomnbiux uncesn. Beibopounsrit Bubmuorexa LHOK
METOJI UCCIICIOBAHUI https://m.edsoo.ru/cf23b369
15 [IpakTrdeckas paboTa ¢ HCMONB30BAHHEM Bubmuoreka [JOK
ANEKTPOHHBIX TaOIHI] https://m.edsoo.ru/6cld11a6
bubmoreka IIOK
16 Hrorosas koHTpobHAA paboTa httos://m.edsoo.ru/7e37978f
IIpuMeps! HENPEPBIBHBIX CIIyYalHbIX
17 Benn4rH. OyHKIMS IIOTHOCTH Bubmorexa [JOK
pacnpenenenus. PaBHoMepHoe https://m.edsoo.ru/9f5b423d
pacrpeesieHie U €ro CBOMCTBa
[IpuMeps! HenpepHIBHBIX CIy4YaiHBIX
18 BennurH. OyHKIMS MII0OTHOCTH Bubmoreka [JOK
pacnpenenenus. PaBHoMepHoe https://m.edsoo.ru/b1c2712e
pacrpe/esieHle U €ro CBOHCTBa
3anauu, MPUBOAAIINE K HOPMAJIEHOM
19 paf:lnpeueJII)eHmHo. I(Jll)yHKumpnnomocr}II/I u bubmmorexa LIOK
. https://m.eds00.ru/97¢19f59
CBOWCTBa HOPMAJILHOTO pacipeeNeHNs
20 [IpakTnueckas padoTa ¢ UCHONB30BAHHEM Bbubmuorexa LIOK

QJICKTPOHHBIX Ta6J'II/ILI

https://m.edsoo.ru/1f1f9ad9
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21

22

23

24

25

26

27

[ToBTOpenue, o6odIICHNE 1
cucTeMaTu3alusa 3Hanuii. OnucaTenpHas
CTaTUCTHKA

[ToBTOpeHme, 0600IMIeHNE 1
cucTeMarusanus 3Hanui. OnucareapHas
CTaTUCTHKA

[ToBTOpeHme, 0600MICHNE 1
cucTeMaTu3anus 3HaHui. OIBITH ¢
paBHOBO3MO)KHI>IMI/I C-)JIeMeHTapHI)IMI/I
COOBITUSIMH

[ToBTOpenwue, obo0IIeHNE U
cucremMaru3anysi 3HaHUH. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
COOBITHAMU

[ToBTOpenwue, obo0IIeHNE U
cucTeMaTu3anys 3HaHuH. Berancienue
BEPOATHOCTEN COOBITHH C MPUMEHEHUEM
(dhopMys ¥ rpadUUECKUX METOJIOB
(koopamHaTHAS TpsAMasi, TEPEBO,
nuarpamma Diiepa)

[loBTOpenwue, obo0IICHNE U
cucTeMaTu3aIys 3HaHu. Berancienue
BEPOATHOCTEH COOBITHH C MPUMEHEHUEM
(hopMy1 1 rpaUUECKUX METOIOB
(xoopnuHaTHas MIpsimasi, epeBo,
nuarpamma Dinepa)

[loBTOpenwue, o0o0IICHNE U
cucTeMaTu3anys 3HaHuH. Beranciienne
BEPOATHOCTEN COOBITHH C MPUMEHEHUEM
(hopMy1 1 rpaUUECKUX METO/IOB
(koopamHaATHAS TIpsSMasi, IEPEBO,

bubmuoreka LIOK
https://m.edso00.ru/72953f4c

bu6mmoreka IJOK
https://m.edsoo.ru/b699ad0c

bubmuoreka LIOK
https://m.edsoo.ru/3fcbacf9

bubmuoreka LIOK
https://m.edsoo.ru/538fd7cf

bubmoreka IIOK
https://m.eds00.ru/272910f5

Bu6nuoreka IJOK
https://m.edsoo.ru/dc9ad6ca

bubmuoreka LIOK
https://m.edso0.ru/5964f277
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quarpamma Ditnepa)

[ToBTOpenue, o6odIICHNE 1
cucTeMaTH3alys 3HaHuil. Berancnenue

28 BEPOATHOCTEN COOBITHH C MPUMEHEHUEM 1 bubnuoreka [IOK
¢dopmyn u rpaduIeCKUX METOIOB https://m.edsoo.ru/e71debe4
(koopauHaTHAs MpsMasi, IepeBo,
nuarpaMma Ditnepa)

[ToBTOpenwue, obo0IIeHNE U
29 cucteMaTtu3anus 3HaHui. ClryJaiHbIe 1 bubmorexa HOK
5 Y https://m.edsoo.ru/00b2efb3
BEJIMYHMHBI U PACTIPEICICHUSI
[ToBTOpenwue, obo0IIeHNE U
30 cucreMaru3anus 3Hanui. Cioydaiinble 1 bubmnorexa IIOK
Y https://m.edsoo.ru/1cc2df8f
BEJIMYHMHBI U PACTIPEICICHUSI
[TorTOpeHue, 0000IICHHE U
N bubnuoreka [IOK
31 CHUCTEeMaTH3alus 3HaHUi. MaTeMaTHdecKoe 1
o https://m.edsoo.ru/aeal298c
OXHUJIaHUEC CITydYarnHOU BECIIMYNHBI
[ToBTOpenue, 0600MICHNE U
32 cUcCTeMaTH3aInA 3HAaHUU. MaTeMaTuyecKoe 1 Eubmiorexa OK
o https://m.eds00.ru/640a8ebf
OXUJIaHUE CITydYarnHOU BECIMYNHBL
bubmoreka IIOK
33 4 0 1
TOroBad KOHTpoIEHAi pabota https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6odLIIEHNE U 1 Bubmorexa [JOK

cucTeMaTH3aIusI 3HaHUN https://m.eds00.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsieMble IpeaAMeTHBIE PEe3YIbTATHI OCBOEHHSI OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 0011ero 00pa3oBaHusi
pe3yabTarta
6 Teopust BepOATHOCTEH U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOIHIIBI M THATPAMMBI
6.2 OnepupoBarh MOHATHAMU: CpelnHee apuMeTrndyeckoe, MennaHa, HanOOJbIIee,
' HauMEHbIIIee 3HAYCHUE, pa3MaxX MacCHBa YUCIIOBBIX TAHHBIX
OnepupoBaTh TOHATHSAMH: CIYYalHBIA OKCIEPUMEHT (OMBIT) M CIy4aiHOe
coObITHE, DIIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIA HCXOM) CIYYaiHOTO OIIBITA;
6.3 HaxXOJIUTh BEPOSITHOCTA B OMNBITAX C PAaBHOBO3MOXKHBIMH  CIIyYailHBIMH
COOBITHSIMH, HAXOIUTh M CpPaBHUBATH BEPOSTHOCTH COOBITHH B M3YyYEHHBIX
CITy9aifHbIX IKCTIEPUMEHTaX
Haxoaute u (opMyaupoBaTh COOBITHS: MEPECCUCHHE M OOBCIUHCHHE JTaHHBIX
6.4 coObITHIA, CcOOBITHE, MPOTHBOIIOIOKHOE JaHHOMY COOBITHIO; TIOJIB30BAThCA
' auarpaMMaMu Jiepa W (GOpPMYJIONH CIIOKEHHUS BEPOATHOCTEH INPHU pelIeHUH
3a1ad
OnepupoBarh TMOHSATHAMH: YCIOBHas BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS,
6.5 HaXOJIUTh BEPOSITHOCTH C MOMOIIBIO MPaBUiIa YMHOXKEHHS, C MOMOIIBIO JepeBa
CITy4aitHOr o OmbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MTPABMUIIO YMHOKEHUS IIPH PEIICHUH 33124
OnepupoBaTth TOHATUSIMU: WCIBITAHWE, HE3aBUCHMEBIE HWCIIBITAHUS, CEpPHs
6.7 UCTBITAHWH, ycmex M HeyjAada, HaXOOUTh BEPOSITHOCTH COOBITHH B CepUH
' HE3aBUCHUMBIX HUCIBITAHWUH JI0 TIEPBOTO yCIeXa, HaXOJUTh BEPOSATHOCTH COOBITHIHA
B cepuu UcbITaHUuM bepHymn
6.8 OnepupoBath MOHIATUSME: CIIydaiiHas BEIMUMHA, Paclpe/ie]ieHue BepOsiTHOCTEH,
' Jmarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsieMble IpeAMeTHBIE Pe3yIbTATHI OCBOEHUSI OCHOBHOM
NpoBepsieMOoro

pe3yJbTara

o0pa3oBaTeJbHOW MPOrpaMMBbI CPETHET0 00LIEro 06pa3oBaHuS




Teopus BeposSITHOCTEH U CTATUCTUKA

CpaBHUBaATh BEPOSITHOCTH 3HAYEHHUW CITyYallHOW BENWYHMHBI 110 PACIPEIEIICHUI0

> WM C TIOMOIIBIO TUarpaMm
OnepupoBarh MOHATHEM MATEMATHUECKOTO OXKWIAHHsS, MPHBOJUTH TPUMEPHI
5.2 TOTO, KaK MPHMEHSCTCS MAaTEMAaTHYSCKOE OXKUIAHUE CIy4YailHOW BEJIMYMHEI,
HAXOJWTh MAaTEMAaTUYCCKOE OKUAAHUE TI0 JAHHOMY PACIIPEICIICHUIO
53 HmeTh npepcTaBiacHUe 0 3aKOHE OOJIBIITUX YHCET
5.4 NmeTh ipeacTaBiieHne 0 HOPMAIBHOM pacTpeeICHIH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 371eMeHT coepKaHUS
6 Teopust BEpOSITHOCTEN U CTAaTUCTHKA
[IpencraBienne AaHHBIX C TOMOUIbIO Tabmui u Aauarpamm. CpenHee apudMeTHUYECKOe,
6.1 MenuaHa, HauOoJblliee W HaWMEHbIEe 3HAYCHHS, pa3Max, AWUCHEPCHS U CTaHAApTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnydaliHple SKCHEPUMEHTH (OMBITHI) W CIy4YaiHble COOBITHS. DJEMEHTAapHBIE COOBITHS
6.2 (ncxompr). BeposaTHOCTD CIy4aiiHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHIA.
' CriyvaiiHble OMNBITBI C PaBHOBO3MOXHBIMH 3JEMEHTAPHBIMH COOBITHSIMH. BeposTHOCTH
COOBITHI B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU
6.3 Onepauun Haj COOBITHAMU: IEpecedeHHe, OObEAWHEHUE, MPOTHUBOIMOJIOKHBIE COOBITHSL.
' Huarpammbl Diinepa. @opMyiia ClI0KEHUS BEPOSITHOCTEN
6.4 VYcnoBHas BEpOSITHOCTb. YMHOXEHUE BEpOSTHOCTEU. JlepeBO ciydyalHOrO SKCIEpUMEHTA.
' ®dopmyna monHo# BeposTHOCTH. HezaBucumbie COOBITHS
65 Komb6unaropaoe mpaBmno ymHOkeHus. [lepectaHoBku u dakropuan. Umcno codeTaHuit.
' Tpeyronbauk [lackans. ®opmyna 6mHoma HeroToHa
BunapHbIl cry4aiiHBIA ONBIT (MCHBITAHUE), YCIEX M Heyaada. HesaBucumble HCHBITAHUS.
6.6 Cepust HE3aBHCHMBIX HCIBITAaHUN 10 mepBoro ycnexa. CepHus HE3aBUCHUMBIX HCIBITAHHI
bepnymu
6.7 Crydaifnass BenwunHa. Pacmpesnenenune BeposiTHOcTe. [luarpamMma —pacrmpeneneHusl.
' [Mpumepsl pacnpeaeneHni, B TOM YUCIIE TEOMETPHUECKOE 1 OMHOMHATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COlEPKAHUS
) Teopust BEpOSTHOCTEH U CTATUCTHKA
UncnoBble XapaKTEpUCTHKH CIy4YaiHBIX BETMYMH: MAaTEMATHUYECKOE OKUIAHHE, TUCIEPCHS
W CTaHJAapTHOE OTKJIOHeHHWe. [IprMepsl mMpuMEHEHHS MaTeMaTH4YeCKOTO OXXHIAHUS, B TOM
51 YyUClie B 3ajayax U3 IOBCEIHEBHOM JKM3HM. MaTeMaTHYeCKOoe OXHJaHue OWHapHOH
' CllydailHOM BeNMWYMHBL. MaTeMaTHdeckoe OXHJAHUE CYMMBI CIIy4alHBIX BEJIMYMH.
MaremaTuyeckoe OXHIOaHWE M JHUCIEPCUS TEOMETPUYECKOro W OWHOMHAIBLHOTO
pacnpenieneHuit




3aKoH OOIBIIUX YKCE U €ro pPOJb B HAYKEC, MPUPOAC U 06H.ICCTB6. BI:I60pO‘IHI>II‘;I METOJ

5.2 }
HCcCiIe10BaHUU
HpI/IMCpI)I HCPCPBIBHBIX Cﬂy‘-laﬁHI:IX BenuuuH. IloHsTHE O IJIOTHOCTH pacnupeaciacHus.
5.3 33,[[3‘-11/1, NpUBOAAIIME K HOPMAJIbHOMY paclpCACICHUIO. Ilonsatue o HOpMaJIbHOM

pacrnpe/eieHIH




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPEIMETHBLIM Pe3y/IbTATAM OCBOECHHSI 0CHOBHOI
o0pa3oBaTe/iLHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnanenne wmerogamMm [10Ka3aTelbCTB, AITOPUTMAMU peIIEeHHS 33/ad; yMEHHE
(GopMyIHpOBaTE W ONEPHUPOBATH MOHATHUSMH: OIpEJeNICHHe, aKCHoMa, Teopema,
CJIEJICTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTEbCTBO, PAaBHOCHIIbHBIE (HOPMYIHPOBKH;
OpUMEHATh HX; YyMeHHe (opMymupoBaTh 00paTHOE ¥ IPOTHBOIIOJIOKHOE
YTBEpXKJCHNE, TPHBOIUTH MPUMEPHl M KOHTPHIPUMEPHI, HCIOJIB30BATh METO]
MaTeMaTHYeCKOM WHAYKIUK, OPOBOAWUTL AOKA3aTCIbHBIC PpacCCyXICHUA IIpHU
pelIeHNH 3aJad, OICHUBATH JIOTHYECKYIO NPAaBHIBHOCTB PACCYXKICHHH; yMEHHUE
OIICpHUpPOBATH IIOHATHUAMMU: MHOXXECTBO, IIOAMHOXECTBO, ornepanun Hag
MHOXCCTBaAMH; YMCHHE HCIIOJIL30BATh TeOpeTHKO'MHO)KeCTBCHHI)II\/'I afrapar i
OITMCaHMS PeabHBIX MPOIECCOB U SBICHUH M IPH PELICHUH 3a/1a4, B TOM YHCIIE U3
JIpYyruX y4eOHBIX TPEJIMETOB; YMEHHE ONEPHPOBATH MOHATHIMHU: Tpad, CBSI3HBIHA
rpad, aepeBo, UK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh M OMHCHIBATH rpadsl
Pa3IMYHBIMU CIIOCOOaMU; UCIIOIB30BaTh rpadbl IPH PEIICHUN 33134

YMeHue onepupoBaTh HMOHATUAMU: HATypajlbHOE YUCIIO, LEJIOE YHUCIIO, CTENEHb C
LeNbIM TIOKa3aTeleM, KOPeHb HaTypalbHON CTENEHH, CTENEeHb C pPallOHATbHBIM
MIOKAa3aTelieM, CTENCHb C NeHCTBUTEIbHBIM MOKa3aTeeM, Jorapudm yucia, CUHYC,
KOCHHYC M TaHT€HC IIPOM3BOJIBHOIO 4YHUCIIA, OCTATOK 10 MOJYJIO, PallMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YMCIIO, MHOXKECTBA HATypaJIbHBIX, LIEJIbIX, PAllMOHAIbHBIX,
JNEHCTBUTENBHBIX  4YHCENl; yYMEHHME  HCIIOJIb30BaTb  MPHU3HAKU  JAEIMMOCTH,
HaMMEHBIIWH OOIIWH JeUTeNh U HAUMEHbIIIee ollIee KpaTHoe, anroput™ EBkimaa
Py PELIeHWH 337ad; 3HAKOMCTBO C Pa3IMYHBIMH ITO3UIMOHHBIMH CHUCTEMaMH
CUMCJICHUS, YMEHHUE BBHIMOJHATh BBIUUCICHHE 3HAYCHHH U IpeoOpa3oBaHHs
BBID@KEHUH CO CTENeHAMU H Jorapudmamu, npeoOpazoBaHus APOOHO-
panroHaIbHBIX BBIPa)KEHHUIA; yMEHHE OTIEPUPOBAThH MOHATHSIMU:
MOCJIEeI0BAaTENLHOCTD, apr(MeTHuecKasi Mporpeccus, TeoMeTpudeckas Mmporpeccus,
OeckoHeyHO yObIBarolLIas TIeOMETpUYECKasi MpPOrpeccHs; yMEHHE 3alaBaTb
MOCJIEeIOBAaTeIFHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYI; YMEHHE
OTEepUpPOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIO, COIPSHKEHHBIE KOMITJIEKCHBIE
YHca, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4uciia, opMa 3aluch KOMIUIEKCHBIX
yrcen (reoMeTpuyecKkas, TpPUTOHOMETpHUYecKas M anreOpanyeckas); yMeTh
MPOU3BOJAUTH apU(pMETHUECKUE NEHCTBUS ¢ KOMIUIEKCHBIMH YUCIAMH; IPUBOIUTH
MIPUMEPHI UCIOF30BAHMUS KOMIUIEKCHBIX YHCEN; OTIEPHPOBATh MOHATHUSIMH: MaTpUIla
2x2 u 3X3, onpeaenuTeNnb MaTPHUIIbl, TEOMETPUIECKHI CMBICI ONPEIEeITUTEINS

YMenne OIEPUPOBATH IIOHATHAMM panroHaJIbHBIC, HUppanuoHaJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHEIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHHUA
U HEPABCHCTBA, HX CHUCTEMbI; YMCHHC OICPUPOBATH IMOHATUAMU: TOXIAECTBO,
TOXACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHUC, HECPABCHCTBO, CUCTCMaA ypaBHCHI/Iﬁ nu
HCPAaBCHCTB, PABHOCHUJIILHOCTDb ypaBHCHHﬁ, HCPABCHCTB U CUCTCM,; YMCHHC PCIIATh
YpaBHCHUA, HEPABCHCTBA M CHUCTEMBI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb




YpaBHEHUSI, HEPABCHCTBA U CHUCTEMBl C MapamMeTpoM; IMPUMEHATH YpaBHEHUS,
HEPABEHCTBA, MX CHUCTEMBI JUIsl DPEIICHUsS MaTeMaTHUYeCKUX 3ajad M 3aJad u3
Pa3IMYHBIX 00JIACTEH HAYKU U PealbHOM KU3HU

YMenue onepupoBaTh HOHATHSIMU: (YHKIHSA, YETHOCTh (YHKIHMH, TIEPUOTMIHOCT
(GYHKUMHM, OTPaHUYEHHOCTh (QYHKIMH, MOHOTOHHOCTH (YHKLIHH, 3KCTPEMYM
¢byHKIIMHA, HauWOONbIlee W HAaWMEHBbIee 3HA4YeHHUS (QYHKINA Ha TPOMEXYTKE,
HempepbiBHAS (QYHKIMA, acUMOTOTHl Trpaduka (yHKOWW, TiepBas H  BTOpas
Npou3BOAHAs (YHKLUUH, T€OMETPUYECKUH M (U3NYECKUH CMBICT MPOU3BOTHOM,
nepBooOpa3Hasi, OnpeneNEéHHbI HHTETpall; YMEHHE HaXOJUTh aCUMIITOTHI Tpaduka
(GYHKUMHM;, YMEHHE BBIYUCISATH NMPOWU3BOIHBIE CYMMBI, NPOU3BEICHHUS, YaCTHOTO U
KOMITO3UIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTenbHOW K rpaduky (QyHKINH;
yMEHHE HaXOIHUTh NPOHM3BOAHBIC IEMEHTAPHBIX (YHKIHMH; YMEHHE HCIOJIB30BaTh
MIPOU3BOJHYIO AJIS McCeTOBaHUs (QYHKIMHA, HAXOIUTh HAUOOJbIINE U HAUMEHBIIIHIE
3HaUeHHs (YHKIMH; CTPOUTH IpaKH MHOTOWICHOB C HCIIOJIB30BAaHHEM allapara
MaTEMAaTHYCCKOI'O aHaJinu3a, IIPUMCHSTH IMPOU3BOJHYIO JJIsL HaXO0XKACHUA
HAWTyYIIer0 PelIeHus] B MPUKIAIHBIX, B TOM YHCJIE COIHATbHO-3KOHOMUYECKUX H
¢bm3HYecKuX 3a1a4ax; HAXOIUTH IUIOMAAN U 00BEMBI (PUTYp € TIOMOIIBIO HHTETpaa;
NPUBOIUTH  MPUMEPHl  MaTeMaTHYECKOTO  MOJCIHMPOBAHHS C  TOMOMIBIO
nmud dhepeHInaNbHBIX yPaBHEHUHA

YMeHue omnepupoBaTh MOHATHAMHU: TpapuKk QyHKIUH, oOpaTHas QYHKIHA,
KOMIO3uIMs  (QYHKUWH, JuHEHHas  QYHKUOWsS, KBaipaTWyHas  (QYHKIUS,
panvoHaibHas (QYHKIUS, CTEeNeHHas (YHKLHUS, TPUTOHOMETpUYECKHe (YHKINH,
oOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMH, TMOKa3aTelbHas ¥ JorapudMudeckas
GyHKUMHM, yMEHHE CTpPOMTh TpadUKH H3YyYEHHbIX (QYHKIMH, BBIIOTHSITH
npeoOpazoBaHusi TrpaduKOB (YHKIHNA, HCIIONB30BaTh TPaQUKH JUIS U3yYeHUS
NPOLIECCOB M 3aBHCUMOCTEH, MPU PELICHUH 3a]a4d U3 JPYTHX y4eOHBIX MPEJIMETOBH
3ajjad M3 PpPEATbHOW JKU3HM, BBIPAXKaTh QOpPMYyJaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH; HCIOJIB30BaTh CBOMCTBA W Tpaduku QYHKIMH U pelIeHHs
YpaBHEHUH, HEPAaBEHCTB W 33/1ad C MapameTpaMu; M300pakaThb Ha KOOPIAMHATHOM
TUIOCKOCTH MHO)KECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U HX CUCTEM

YMeHue pemarb TeKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B TOM YMCIIE HAa IPOLEHTHI, JOIH
W YacTu, Ha ABWXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 3aladdl U3
obiacTi ympaBlieHHS JIMYHBIMA H CeMEWHBIMH (UWHAHCAMH); COCTaBISThH
BBIPQKCHHSI, YpPAaBHEHMs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJauH,
UCCJIE/I0BATh IIOJIyY€HHOE PELICHUE U OLIEHUBATh IIPaBJOINOA0OHOCTh PE3yJIbTaTOB;
YMEHHE MOJEIHPOBATh peaibHble CUTYallMH Ha S3bIKE MAaTEeMaTHKH, COCTaBISATh
BBIPQXKCHHSI, YpPAaBHEHMs, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJauH,
UCCJIIOBATh IIOCTPOEHHbIE MOJEIU C MCIOIb30BAaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MOITYYECHHBIN pe3yabTaT

YMeHue omepupoBaTh TOHATHUSAMH: CpedHee apudMeTHdeckoe, MeIuaHa,
HauOonplllee ¥ HAaWUMEHBbIIEe 3HAYCHHs, pa3Max, MAUCIEpPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIIOBOTO Ha0opa; yMEHHE W3BJIEKaTh, HWHTEPIPETUPOBATH
MHQOpPMaLUIO, MpPEACTABICHHYI0O B TaliuOax, Ha JAudarpaMmax, rpadukax,
OTPAXAIOIIYI0 CBOICTBA pEaNbHBIX TPOIECCOB U SBICHHH; TPEICTABIATH
MHQOPMALMIO C TOMOILBI0 TaOMUI M JHarpaMM; HCCIEI0BaTh CTaTHCTHYECKHE
JaHHble, B TOM YHCIIE C NPUMEHEHHEM TIpaduyecKux METOJOB U 3JIEKTPOHHBIX
cpencTB; TpadUYecKd MCCIEIOBaTh COBMECTHBIE HAONIONEHUS C IOMOIIBIO




AuarpamMm paCCCUBaHUA U JIMHESHHOMN perpeccun

YMeHMe OmnepupoBaTh MOHSATHSAMH: CIy4YailHBIA ONBIT W CllydaliHOe COOBITHE,
BEPOATHOCTh  CJIIy4allHOTO  COOBITHS, YMCHHE BBIUMCIATH BEPOSATHOCTH  C
UCTIOJIb30BaHUEM TpaUUecKuX METOJIOB, MPUMEHATh (DOPMYIBl CIOXKECHUS H
YMHOXCHHsSI BEPOSTHOCTEH, (HOpMyIly TOJTHOH BeposTHOCTH, dopmyny beprysim,
KOMOHMHATOpHBIE (aKTHI U (POPMYIBI; OIEHHBATh BEPOSATHOCTH PEANBHBIX COOBITHIA,
YMCHHE ONCPUPOBATh TOHATUSMH: CllydaliHas BCJIMYMHA, PacIpeleiICHUS
BEPOATHOCTEH, MATEMAaTUICCKOE OXKUIAHKE, TUCTICPCUS U CTaHAaPTHOE OTKIIOHCHUE
CIIydailHOM BENMMYWHBI, (DYHKIMK pachpeaesicHuss M IJIOTHOCTH PaBHOMEPHOTO,
MOKA3aTSJILHOTO M HOPMAJILHOTO paclpese/ieHHi; YMEHUE UCTIONb30BaTh CBOHCTBA
W3yUYCHHBIX PaCTpeNICICHUI JJIsl pelleHHs 3aJ]a4u; 3HAKOMCTBO C MOHSATHSIMU: 3aKOH
OONBINMX 4YHCEN, METOJbl BBIOOPOYHBIX HCCIECIOBAHUI, yMEHHE TPUBOJIUTH
MPUMEPHI TIPOSBICHHUS 3aKOHA OOJBIIUX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX
SIBIICHUSX, YMEHHE OINEPUPOBATh MOHITUSAME: COYECTaHHE, MEPECTAHOBKA, YHCIIO
COUCTaHW, YHCIO TMEPEeCTaHOBOK; OWHOM HbIOTOHA; yMEHHE NPHUMEHATh
KOMOWHATOpHBIE (aKTBl W PACCYyKICHUSA JJIsl  PEIICHUS 3a/1adv; OICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHH; COCTABISATh BEPOSATHOCTHYIO MOJCIb H
MHTEPIPETUPOBATh IIOJIYyUYEHHBIN pe3yabTaT
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YMeHue onepupoBaTh MNOHATHUSAMM: TOYKa, MOpsMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUM Yroy, ABYTPAHHBIM Yroj, TpEXTPaHHBIHA
yTroJ1, CKpeuBaromuecsd npsAamMbIC, IapaljiCJIbHOCTh U NICPICHAUKYIAPHOCTD IIPAMBIX
U IUIOCKOCTEH, yroJl MEXAY NPSMBIMHU, YTOJI MEXAY IPSIMOH U IIOCKOCTBIO, yroOJl
MEXIY IUIOCKOCTSMH, PAcCTOSHHE OT TOYKH 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
NPSMBIMH, PACCTOSHHE MEXAY IJIOCKOCTAMH; YMEHUE MCIIOIL30BaTh IIPHU PELICHUN
3a1a4 M3y4YeHHbIE (PAKThl U TEOPEMbl IUIAHUMETPHUHU; YMEHHE OLICHUBATH Pa3MeEphbI
00BEKTOB OKPYXAIOLIEr0 MHPA; CTPOMTh MAaTeMaTHYECKHE MOJEIH C ITOMOILIBIO
r€OMETPUUCCKUX HOHSATHH U BCJIMYMUH, pCUIaTh CBA3aHHLIC C HUMH IMPAKTUYCCKUC
3a1a4n

YMeHue onepupoBaTh HOHATHAMHU: IUOmans  GUrypsl, o00BEM  QUTYpBI,
MHOTOTPaHHUK, TPaBHJIbHBI MHOTOTPAaHHUK, CEYEHHWE MHOIOTPaHHUKA, KyO,
napaijenenuies, npru3Ma, nupaMuza, Gurypa u NoBepXHOCTb BpPAIECHUs, LIUIMHID,
KOHYyC, map, cdepa, miomanb cGepsl, MIOMaab NOBEPXHOCTH MTUPAMHBI, IPU3MBI,
KOHycCa, IUIUHIpa, 00bEM Ky0a, TPSMOYTOJIbHOTO MapajuieNienuie/ia, MIPaMuIbl,
NpY3MBl, LWIMHApA, KOHYyca, LIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHS KOHyca U
HWINHIpPA, TapajjlebHble OCH WM OCHOBAaHHUIO, CEYEHHE Iapa, IUIOCKOCTH,
Kacaromasicsi cepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOTPaHHHKA,
n300paxxaTb MHOTOTPAHHUKH, (UTYpHl U TOBEPXHOCTU BPAILIEHUS, UX CEYEHHs, B
TOM YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSTh CBOWCTBA
TeOMETPUUECKUX  (QUTYp, CaMOCTOSTEIbHO  (OPMYJIMPOBATH  ONpEAETICHUS
M3ydaeMbIX (QUryp, BBABHTaTh THIOTE3bI O CBOWCTBaX W  MPHU3HAKAX
TEOMETPHUYECKUX (UTyp, OOOCHOBBIBATHUIIN OINPOBEPraTh MX; YMEHHE MPOBOIUTH
kinaccupukanuio (GUIyp 1O pPa3IMYHBIM TNPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIC
JIOTIOTHATENbHBIE TIOCTPOCHUS
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YMeHne omnepupoBaTh IMOHATHSIMHU: JBIDKEHHE B TPOCTPAHCTBE, MapaslielbHBIHN
NEPEeHOC, CUMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue
noo6wust, monoOHbIe (GUTYPHI; YMEHHE paclio3HaBaTh PaBHbIE M MOAOOHBIE (PUTYPBI,
B TOM YHCJIE€ B IPHUPOJE, UCKYCCTBE, apXUTEKTYPE; HCIOIb30BaTh TEOMETPHUECKHE
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OTHOIICHUS TPHU PEIICHUM 33jad; HAXOJUTh TC€OMETPUYCCKUE BEIMYUHBI (IJIMHA,
YTOJI, TUIOIIAJh, 00BbEM) TPU PEIICHUU 33]a4 U3 JPYTUX YYCOHBIX MPEIMETOB U W3
peanbHOl JKM3HU; YMEHHE BBIYMCISATH T'€OMETPUUYCCKUE BEJWYHMHBI (IJTMHA, YTroJ,
wiomans, 00bEM, IJIONAb MOBEPXHOCTH), WCIONB3YS HW3YYCHHBIC (OPMYIbI U
METO/BI, B TOM 4YHCIE: IUIOMAah IMOBEPXHOCTH MHPAMHJBI, MPU3MBI, KOHYCa,
MWIMHpA, Tuiomans chepsl; 00bEM Kyba, MPSAMOYTOJILHOTO Mapaylielienunena,
MUPaMUJbI, TPU3MBI, IWIMHAPA, KOHYycCa, IlIapa, YMCHHE HAXOAWTh OTHOIICHUC
00BEMOB MOT0OHBIX GUTYP

YMeHue omepupoBaTh MOHATHSAMH: MPSIMOYTOJIbHAS CHCTEMa KOOPAHMHAT, BEKTOD,
KOOpDIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOHU3BEICHHE
BEKTOpa Ha YHCJIO, PaslioKEHHe BEKTopa Mo 0Oa3mcy, CKalsipHOE MPOHM3BEACHUE,
BEKTOPHOE TIPOM3BEACHHWE, YIOJd MEXIy BEKTOpaMH; YMEHHE HWCIIOJIb30BaTh
BEKTOPHBIN M KOOPIMHATHBIA METOJ| ISl PEIICHUS T€OMETPUYCCKUX 3a7ad U 3a1a4
JIPYTHX Y4eOHBIX TPEIMETOB

YMmeHue BBIOMpATh MOAXOASLIMA METOA Ul pELIeHHs 3aJadd; IOHUMaHHUe
3HAYMMOCTU MATEMATUKH B M3YUYCHHUU NPUPOAHBIX N O6HICCTBCHHI)IX mpouccCoB U
ﬂBJICHHﬁ; YMCHHUE paclo3HaBaTb INPOABJICHHUEC 3aKOHOB MAaTEMATUKH B UCKYCCTBE,
YMEHUE MPUBOJUTH NMPUMEPHl MATEMATUYECKUX OTKPBITUH POCCUUCKOW U MHPOBOM
MaTeMaTU4YECKON HayKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI' I1O
MATEMATHKE

HpOBepHeMbIﬁ IJIEMEHT COACPKAHUA

Kon
1 Yucna ¥ BEIYUCIICHUS
1.1 Hatypanbubie u uenbie yncna. [[pu3Haky AeTMMOCTH LETIBIX YHCEI
12 PanmonaneHble uyncna. OOBIKHOBEHHBIE M JECATHYHBIE OpOOH, MPOLEHTHl, OECKOHEUHBIE
' HEePHOIUYECKHE IPOOH
13 ApudmeTrnueckuii KOpeHb HaTypalbHOW cTemeHH. [lelicTBUs ¢ apUPMETHUYECKUMH KOPHAMHU
' HaTypaJIbLHON CTENEHN
14 Cremnenb ¢ menbiM mokaszaTesieM. CTeleHb ¢ parfioHaIbHBIM Moka3aTesieM. CBOMCTBA CTEIICHH
15 CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHbIe M HATYpalbHbIE JOrapu(MBbI
HeiictButenbHbie  yKcaa. ApudMeTHYecKHe ONepalud ¢ JeHCTBUTEIbHBIMUA YHCIAMU.
1.7 [MpubnmxEHHBIE BBIYMCICHUS, TpaBHia OKPYIJICHWs, NUPUKWAKA H OICHKAa pe3yibTaTa
BBIYMCIICHHUI
1.8 IIpeobpazoBaHne BeIpakeHUI
1.9 KomnnekcHsle uncna
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 Lemnsie 1 mpoOHO-paIIOHANBHEIE YPaBHEHUS
2.2 UppatnmonanbHple YpaBHEHHS
2.3 Tpuronomerpuyeckue ypaBHEHHS
24 ITokazarenpHbIe U TOTapUMUIECKIE YPAaBHEHUS
25 Lemnsie 1 poOHO-palMOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [lokasaresnbHble U JOrapupMUIECKUe HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB
2.10 | VYpaBHeHus, HEpPaBEHCTBA M CUCTEMBI C MTapaMeTpaMu
2.11 | Marpuua cucTeMsl TMHEHHBIX yYpaBHeHHH. OnpeaenuTens MaTPUIIbL
3 OyHKIMH ¥ rpaduKu
31 Oyuknus, crocodsl 3amanus ¢yHknuu. ['paduk ¢yHknuu. B3anmuO oOparHbIe (hyHKIWH.
' Yéruasle u HeuéTHbIe GpyHKuH. [lepnognueckue GyHKIUHN
Obnacte ompeneneHus: U MHOXecTBO 3HaueHMd QyHkuuu. Hymu ¢yskumu. IlpomexyTtku
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIHMH. MaKCHMyMbl W MUHHMYMEI
¢ynkunu. Hanbonbiee v HanMeHblee 3HaueHNE (PYHKIINU HA IPOMEXYTKE
33 CrenenHas GyHKIUS C HaTYpaJbHBIM M LIEJbIM MoKa3areneM. E€ cBoiicTBau rpaduk. CBoiicTBa
' U rpaduk KOpHS N-0i cTerneHn
3.4 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH
3.5 [lokaszarenbHas u Jorapudmuyueckas pyHKIMU, UX CBOMCTBA U TpapUKH




Touku paspeiBa. AcumnrtoTel rpa¢ukoB QyHKiuid. CBoiicTBa (YHKUHMH, HENpPEPHIBHBIX Ha

3.6
OTpe3Ke
3.7 TlocmemoBaTenBHOCTH, CIIOCOORI 3aJaHUs ITOCACA0BATEILHOCTEH
3.8 Apudmerrnueckasi 1 reoMeTpruecKkas nporpeccuu. @opMyia CI0KHBIX MPOLEHTOB
4 Hauana maremaTnyeckoro aHanmsa
41 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SMeMEHTAPHBIX (QYHKIHMN
4 [IpumeHeHrne TPOU3BOAHOW K HMCCIENOBAHUIO (YHKIMH HA MOHOTOHHOCTb M DKCTPEMYMBI.
' HaxoxeHne HanOOIbIIero 1 HAMMEHbBIIET0 3HaYeHU (GYHKIIMU HA OTPE3Ke
4.3 ITepBooOpa3nas. Murterpan
5 MHoecTBa ¥ JOTHKA
51 MHOXeCTBO, OIIEpaliy HaJ MHOKecTBaMH. JlnarpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTS 1 cTaTHCTHKA
6.1 OnucarenbHas CTATUCTHKA
6.2 BepostHOCTB
6.3 Komb6unaropuxa
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ MITOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BpalleHUS
7.5 KoopauHatel 1 BEKTOPEI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* MaTtemaTuka: anredpa 1 Hadajla MaTeMaTHYeCKOTO aHajau3a, reoMeTpusi. Anredpa v Havasia
MaremaTuueckoro ananuza, 10-11 xmaccel/ Anumos IILA., Konxsrun FO.M., Tkauesa M.B. u
ap., AxuuonepHoe obmiecTBo «M3aarenscTBo «lIpocBerieHnes

e Maremaruka: anrebpa u Hayajla MaTeMaTHYEeCKOTo aHAIN3a, reoMeTpus. [ eomerpus,
10-11 xmacce/ Atanacsu JI.C., ByryzoB B.®., Kamomues C.b. u np., AkunonepHoe
obmectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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