AJIMMHHUCTPAIUA MYHHMIMNIAJIBLHOT0 00pa3oBaHus
APKaJaKCKOro MyHMIUNAJIBHOT0 paiiona CapaToBcKoi 00J1acTu
MyHununaabHoe 010/1KeTHOe 001Ie00pa3oBaTeIbHOE YUpesKIeHne-
cpenHsisi o0meoOpasoBaTeibHas mKoJa Ne 2 ropoaa Apkagaka CaparoBckoii 001acTu

«PaccmoTpeno»

PykxoBomutens LIMO yunreneit
MaTeMaTHKH, HH)OPMATUKH U
UKT, duzukn

/Epmakosa JI.B./

ITporoxkom Ne 1
ot «29»aBrycta2023r.

«CorsacoBaHo»
3amecTuTens AupekTopa no Y BP

MBOY-COI Ne 2 ropona Apkamaka

CapartoBckoii 001acTi
/Batirymesa JI.M./

«30» aprycra 2023 .

«YTBEpxKIAAI»

Hupextop MBOY-COII Ne2
ropoaa Apkamaka
CaparoBckoii obmacTu

/Kpagmuosa 3.B./
[Tpuxa3z Ne 398

ot «31 » aBrycra 2023 r

PABOYASA TIPOTPAMMA

CpeaHero o0IIero o0pa3oBaHUs

MarteMaTHuKa

( )
OOKYMEHT NoAgrmMcAH
QNEKTPOHHOM
nogrnmchebro
CepTudumkar:
3B43E88BC217CA7FA58390FB5E6D015B
Bnapeneu;: Kpasuosa 3vHavaa BnagummposHa
[LevictButeneH: ¢ 16.09.2022 go 10.12.2023
. J

yueOHbIi kypc «Marematukay , 1iis 10-11 knaccon

(0a30BbBIN YPOBEHbD)

CocTaBurein NPOrpaMMabl:
baiirymesa Jlapuca Muxaitnosna, yuntens Matematiku MbOVY-COILL Ne 2 ropoga Apkanaxa,
nepBasi KBaTM(pUKaIMOHHAs KaTerOpHUsl
Epmaxkosa JIronmuna BnagumuposHa, yuutens marematnku MBOY-COILL Ne 2 ropona
Apkanaka, nepBasi KBaJu(pUKAIMOHHAs KaTeropys
®piHoBa Haranest BukropoBha, yuntens matematukn MBbOY-COIII Ne 2 roponia Apkanaka,
nepBasi KBaTM(pUKaAIMOHHAsL KaTeTOpHUs

IIpunsiTO Ha 3aceaHNM
NEAarorn4eckoro CoOBeTa
LIKOJIBI, TPOTOKOJ Ne 1

oT «31» asrycra 2023r

I'on cocraBiaenus nporpammsl - 2023 1.



HOACHUTEJBHASA 3AIIUCKA
Anredpa u HaYaJIa MATEMATHYECKOT0 AHAJIU3A.
ba3oBblii ypoBeHb

PabGouast mporpamma y4eOHOTO Kypca «Ajredpa ¥ Hayajla MaTeMaTHYEeCKOrO aHAIn3a
6azoBoro ypoBHs st oboyuaromuxcsi 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTE/IbHOIO CTaHIapTa CPEAHEro oOIiero oO0pa3oBaHUs, € Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHHUIO, U
TpaJMIUil pOCCHiiCKOro oOpa3oBaHus. Peanmu3anus mnporpaMMbl 00ECII€YMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHUUAMU, COCTABIIAIOIIHMMU OCHOBY IJId CaAMOPA3BUTUSA U HCIIPCPBIBHOI'O
00pa3oBaHusl, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M IIO3HABATEIHLHOIO Pa3BHTHS
JUYHOCTH O0YJArOIIHUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTH4YEeCKOTO aHaW3a» SBISETCS OAHMM W3 HamOoiee
3HaYMMBbIX B IPOrpaMMe CTapIleil IIKOJbI, MOCKOJbKY, C OJHOH CTOPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUisi M3y4eHHUS BCEX €CTECTBEHHO-HAayYHbIX KYpPCOB, a C Jpyroi
CTOPOHBI, (OpPMUPYET JIOTMUECKO€ U aOCTpaKTHOE MBIIUICHUE YyJallluXcsi Ha YpPOBHE,
HEOO0XOAMMOM JIJIs1 OCBOSHUS KYpCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH. B
paMKax JaHHOIO Kypca ydalllhecs OBJIAaJEBaIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMyJIHPYET CBOU AOCTIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredps! 1 Hauaa MaTeMaTH4eCKOro aHAJIM3a 3aKJIAAbIBAET OCHOBY /TSI YCIIEIIHOTO
OBJIA/ICHUS 3aKOHaMU (PU3UKHU, XMMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJEHIIMHA YIKOHOMHKH
U OOIIECTBEHHON JKM3HM, TIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOJB30BaTh MX B IOBCEIHEBHOW XM3HHU. B TOXe
BpEMs OBJIAZICHUC a6CTpaKTHI>IMI/I " JIOTHUYECKU CTPOrMMHU MATECMAaTUYCCKHMMU KOHCTPYKIUAMU
pa3BUBaeT yMEHUE HAXOAUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEP)KICHUS,
HCIO0JIb30BaTh 0000IIEHNE W KOHKpPETU3allMio, a0CTparupoBaHUE U aHAJIOTHUI0, (OPMUPYET
KpeaTHBHOE U KpPUTHYECKOE MbIlUIeHHe. B Xo/1e u3ydeHus anreOpbl U Hayal MaTeMaTHYeCKOro
aHaJM3a B CTApUIEH IIKOJIE yYalllMecs MOJY4arOT HOBBIM OIBIT PEIICHMs NPUKIAJHBIX 3a1ad,
CaMOCTOSITEJILHOI'O ~ TIOCTPOECHUST ~MaTeMaTHMYeCKHMX  MOJeNedl  pealbHbIX CHTyauud H
HHTCpHpCTAllU  IOJYUYCHHBIX peHIeHI/Iﬁ, S3HAKOMATCA C IpUMEpaMu MAaTCMAaTHUYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJIe, HAYKE U B HCKYCCTBE, C BBLAAIOLIUMHCS MaTeMaTHUYECKUMHU
OTKPBITUAMU U UX aBTOPAMH.

Kypc obnanaer 3HaYMTENBHBIM BOCIMTATENBHBIM MOTEHIMAIOM, KOTOPBIA pean3yercs
Kak yepe3 y4eOHbIi MaTepual, CliocoOCTBYIOUINI (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U 4epe3 crenuduky yueOHON NesTeIbHOCTH, TPeOyole caMOCTOSTeNbHOCTH, aKKypaTHOCTH,
MPOJOJIKUTENbHON KOHIEHTPAlMU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYE€HHBIH pe3ynbTar.

B ocHoBe Meroamku oOyueHus anrebpe W HavajgamM MaTEMaTUYECKOTO aHAJIW3a JICKUT
JeSTeIbHOCTHBIN MPUHIIUT O0y4YSHHUSI.

CrpykTypa Kypca «Airedpa 1 Hayana MaTeMaTUYECKOT0 aHaIN3a» BKIIOYAET CIIeyIoIIne
COJIepKaTeIbHO-METOANYECKUe JTUHUU: « Uncina U BBIYHCIEHUN», «AlreOpandeckue
BbIpOXEHU», «DYHKIUU U Tpapukuy, «YpaBHEHHs U HepaBeHCTBa», «Havama
MaTeMaTHYECKOro aHaIn3a». Bce 0OCHOBHBIE COlEepKATENbHO-METOANYECKIE TMHUN U3yUYaroTCs
Ha MPOTSHKEHUH JIBYX JIETOOYUEHHS B CTaplIeil MIKOJe, ECTECTBEHHO JOMOMHAS APYT Ipyra u
MIOCTEIIEHHO HAChIIIAsACh HOBBIMU TEMAMHU U pa3jienaMu. JJaHHbIN Kypce sBiseTcs
HMHTETPATUBHBIM, ITOCKOJIBbKY OOBEAUHSACT B ceOe CoaepkKaHNe HECKOIBKIUX MaTeMaTHUECKUX
IUCLUIUIMH: anreOpa, TPUTOHOMETpUS, MaTeMaTu4eckuid aHanu3 | ap. Ilo mepe Toro kak
yJaluecs OBJIaeBatoT Bc€ 0ojee MHUPOKUM MaTEeMaTHUYECKUM alrapaToM, y HUX



MOCIIEI0BATEIBHO (POPMHUPYETCS U COBEPUICHCTBYETCSI YMEHUE CTPOUTH MAaTEMaTUYECKYIO
MOJIEIIb PEeATbHOI CUTYyaIluH, TIPUMEHATh 3HAHUS, TOJIyYeHHBIE B Kypce «Ajredpa 1 Hadaia
MaTEeMaTHYECKOr0 aHaIIN3ay, ISl PEHICHHUs] CAMOCTOATEIbHO CHOPMYITHPOBAaHHON
MaTeMaTUYECKOU 3a1a4H, a 3aT€M UHTEPIIPETUPOBATH IIOJyUYECHHBIN PE3YJIbTAT.

ConepxxarenpHO-MeTOMYECKAasT  JUHUSA  «Yucna W BBIYMCIICHMS» — 3aBEpIIAET
(hopMUPOBAHHE HABBHIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAvyaTto B
OCHOBHOI mikoine. B crapuieil mkone ocoboe BHUMaHue yaemnsieTcss GOpMHUPOBAHUIO MPOYHBIX
BBIYHUCIUTEIILHBIX HABBIKOB, BKJIIOYAIOIIMX B CeOS MCIOIB30BAaHUE PA3IMYHBIX (OpPM 3ammcu
JNEUCTBUTEILHOIO YKCIIa, YMEHUE PALlMOHATIBHO BBIIIOIHATh AEUCTBUS C HUMHU, JI€J1aTh IPUKUIKY,
OIICHUBATh pe3ynbrar. (OOydaromyecs: MOJMYydYaloT HABBIKM MPUOMIKEHHBIX BBIYHCICHUH,
BBITIOJTHEHUST JIEUCTBUN C 4YHCIIaMH, 3allMCaHHBIMU B CTaHIApTHON (QopMme, HCIOJIb30BAHUS
MaTeMaTUYeCKUX KOHCTAHT, OLEHUBAHMS YUCIIOBBIX BHIPAXKCHUI.

Jlunust «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKCHUH BCEro OOy4YeHHUS B
CTapllield WIKOJIe, IMOCKOJbKY B KaXXIOM pasliele MporpaMMbl IPELyCMOTPEHO pEILICHHE
COOTBETCTBYIOIIUX 3aAa4d. OOyyaromuecs OBJlIaJeBaIOT Pa3IMUHbIMU METO/IaMU PELLIEHUS LIEIIbIX,
paloHaIbHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX, JIOTAPU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS UCIOJIB3YIOTCS MPU UCCIEA0BAHUN
(GYHKIUI ¢ MOMOIIBIO MPOU3BOJHOM, pEHICHUH MPUKIAAHBIX 337a4 U 33/1ad Ha HAXOXJICHUE
HauOOJBIINX W HAMMCHBINNX 3HaUeHUN QyHkiumu. JlanHas copepkaTesbHas JIMHUS BKIIOYACT B
cebs Taxxke GOpMUPOBAHUE YMEHUHN BBIMIOIHATH pacd€ThI 10 (hopMynnam, mpeoOpazoBaHus LETbIX,
palMOHAIBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TAK)KE BBIPAKCHUH,
CoJiepKalnX cTerneHu u Jjorapudmel. braromaps usyueHuio anreOpandeckoro marepuana
MIPOUCXOJUT JalbHENIIEE Pa3BUTUE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIJICHUS Y4allUXCsl,
(bopMUpPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYXICHHH, paboOThl C CHUMBOJIBHBIMH (QopMamH,
MIpe/ICTaBICHHs] 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. Airedpa
npennaraet 3pPeKTUBHBIE UHCTPYMEHTHI ISl PEIICHUs MPAKTUYECKUX U €CTeCTBEHHO-HAYYHBIX
3a]1a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DYHKIUMU U TpaUKU» TECHO TMEpenseTaeTcs C
JPYTMMHU JIMHUSMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3aJa€T MOCIEe10BaTENbHOCTh U3YUEHHUS
Mmarepuana. V3ydyeHue CTENeHHOM, MOKa3aTeNbHOM, JorapugMuyeckoil 1 TPUTOHOMETPHUECKUX
(GyHKIMHI, UX CBOMCTB U IpadUKOB, HUCIOJIb30BaHWE (DYHKUIUN AJI pelIeHus 3aaad U3 JIPYyrux
y4eOHBIX IPEMETOB U PEaTbHOMN KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIM30M, TaK UC
pelieHneM ypaBHeHUI U HepaBeHCTB. [Ipu aToM Oonbliioe BHUMaHue yaensercs GoOpMUPOBAHUIO
YMEHUS BbIpaXaTh (popMysaMH 3aBUCUMOCTH MEXAY PAa3IMYHBIMHU BETUYMHAMH, HCCIIEOBATh
noJlyueHHble (QYHKIUHU, CTPOUTH UX Ipaduku. Marepuan 3Tol colepkaTelbHON JIMHUU HalleJIeH
Ha pa3BUTHE YMEHMH M HABBIKOB, NO3BOJIIOIINX BBIPAYKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B
paznmuyHO (opMme: aHATUTHYECKOH, Tpaduueckoir u cioBecHOW. Ero m3ydeHue crmocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOTO MBILIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3aluH,
WCITOJIb30BAaHUIO aHAJIOT .

ConepxarenpHasd auHus «Hadana mMaTeMaTH4eCKOro aHalIM3a» IO3BOJIAET CYLIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHUYECKUX, TaK U MPUKIATHBIX 33]a4, JOCTYIHBIX 00ydYaromuMcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCThH MCCIIEA0BATh U CTPOUTH rpapuku GYHKIUH, ONPENesTh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIUMCIATH IJIOMAAU (GUryp U oObEMBI Tell, HaXOJUTh
CKOPOCTHM M YCKOpeHMs ImporeccoB. JlaHHas coaeprkareiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MATEMAaTUYECKUX MOJENEW pealbHBIX CUTYallMi, HAXOKICHUs



HAaWIy4llIero pEIIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOro aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHPOBAHUIO YMEHHUH pAacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMaTHKH B HaykKe, TeXHHKe U uckyccrBe. OOydaromuecs Y3HAIOT O
BBIIAIOILMXCS PE3yIbTaTaX, IOJIYYEHHBIX B X0/I€ Pa3BUTHUS MaTEMaTUKU KaK HayKH, U UX aBTOPaX.

CopepxarenpHo-MeTOANYECKasT TUHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIIECHA
JJIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIC IIPEACTABICHUS ITPOHU3BIBAIOT BEChH
KypC IIKOJIbHOW MaTeMAaTUKHU U IMpeJIararoT Hanbojee YHHUBEpCATbHBIN A3bIK, 00BEANHSIONINN BCE
pa3fesbl MaTEMAaTHKU U €€ IPWIOKEHNN, OHY CBSA3BIBAIOT Pa3HbIC MATEMATUYECKUE JUCLIMILIMHEL B
equHoe 1nenoe. IloaToMy BaXHO JaTb BO3MOXHOCTb IIKOJIBHUKY IIOHMMATh TEOPETUKO-
MHO>KECTBEHHBIM $13bIK COBPEMEHHOM MAaTEMAaTHKU M MCIOJIb30BaTh €r0 NSl BBIPAKEHUS CBOHUX
MBICJIEH.

B kypce «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaK)Xe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpbIE NPU3BaHbI C(HOPMHUPOBATH HABBIKM MOCTPOCHMS
MOJIENIe peanbHBIX CUTyalluil, UCCIEAOBAHUS 3TUX MOJIEJEH C MOMOILBIO ammapaTta ajareOpsl u
MaTEMaTUYECKOI0 aHaJIM3a U UHTEPIPETalUH [OJYyYCHHbIX pPe3ybTaToB. Takue 3aJaHusl BIUIETEHBI
B K&K U3 PA3ZCIIOB IIPOrpaMMBbI, ITIOCKOJIBKY BECh MaTepHall Kypca IMPOKO MCHOJIB3YETCs IS
pelIeHns NpUKIaaHbIX 3a1a4. [Ipu pemiennn pealbHbIX NPAKTUYECKUX 3a/1a4 y4Yallluecs: pa3BUBAIOT
HaOIIOIaTEeIbHOCTh, YMEHHME HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOIb30BAThH
aHAJIOTHI0, 00001aTh M KOHKPETHU3UPOBaTh NpodiiemMy. lesTensHocTh 10 (OPMUPOBAHUIO HABBIKOB
pellleHns MPUKIaJHbIX 3aJady OpraHU3yeTcs B INPOILECCe U3YUYEHHUs BCEX TeM Kypca «Anredpa u
Hayajla MaTeMaTUYECKOr0 aHaIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydeHHE Kypca anreOpbl U Hayal MaTeMaTH4YecKOro aHalu3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a
nBa roaa ooydenus — 170 gacos.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
Yuciia v BBIYHCICHUSA

Pannonanehpie yncna. OOBIKHOBEHHbIE M JECSTHUHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojuyeckue  Ipobu.  Apudmermyeckue  omepalMM € PAUMOHAIBHBIMU  YHCIIAMH,
peoOpa3oBaHus YHUCIOBBIX BblpaxkeHu. [Ipumenenune npobeil W TPOLEHTOB ISl PELICHMS
MIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIEH 3HAHUW U PEaIbHOU KU3HHU.

JleiicTButenbHble uMcna. PannoHanbHble W UppalloHaldbHbIE uncia. ApumeTHyeckue
Olepaluu C ACUCTBUTENbHBIMU yuciaMH. [IpuOnnxEHHbIE BBIYUCIEHHS, NMpaBUIa OKPYIJIEHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp c nenbiM nokaszareneM. CraHiapTHas ¢opma 3alucH JeHCTBUTENBHOTO YHCIA.
Hcnonb3oBanre nmoaxoasiie GopMbl 3aiCcH TeHCTBUTENBHBIX YUCEI ISl pEHISeHHs TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHU TaHHBIX.

ApudmeTrueckuil KopeHb HaTypalibHOH cTeneHu. JleiicTBus ¢ apudMeTHyecKuMu KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, ApKKOCUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA
ToxecTBa U TOXJIECTBEHHBIE IPE0OPa30BaAHUSL.

[TpeoOpa3zoBanue TPUTOHOMETPHUYECKHUX BBIpaKEeHUI. OCHOBHBIC TPUTOHOMETPUYECCKUE
¢bopMyIIbI.



VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
HMHTEPBAJIOB.

Pemenue uenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pewienne nppaiMoHaNbHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUM.

IIpuMeHeHHe ypaBHEHU M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/ad U 3a1ad U3
Pa3IMYHbBIX 00JaCTe HayKU U pealbHOM KU3HU.

DOYyHKUUH U TPAaPUKHU

dyHK1U, crocoObl 3aaanus GyHkuuu. ['paduk pynkiuu. Bzaumuo oOpatHbie GyHKIIAH.

OO6nacTp onpeneneHuss ¥ MHOXKECTBO 3HadeHu ¢pynkuuu. Hymu ¢yaxmum. [pomexyTtku
3HAKOMOCTOAHCTBA. UETHBIC 1 HEUETHBIEC (QYHKIUH.

CrernenHast GyHKIHMS ¢ HaTYpaJbHBIM U IEJBIM MOKa3areneM. EE cBolicTBa u rpaduk.
CgoiicTBa 1 rpadK KOpHS N-0i CTEIICHH.

Tpuronomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPHUECKUX (PYHKIHHA
YHUCJIOBOI'O apr'yMEHTA.

Havana maTteMaTH4ecKOro aHajau3a

[locnenoBarenbHOCTH,  CIOCOOBI  3afaHMsl  HocienoBarenbHOcTe.  MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass M TEOMETpPHUYECKass  MPOTPEecCHH. becKOHEeYHO  yObIBaromas
reoMmerpuueckas nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH TI'€OMETPUUYECKOM MPOTPEecCU.
@opMyna CIOXKHBIX IPOLEHTOB. MCronb30BaHME IPOrpecCUM Ui DPELICHMS PEeajbHBbIX 3aaad
MPUKJIATHOTO XapakTepa.

MHoKecTBa M JIOTHKA

MHoXxecTBO, onepauuu HaJa MHOXecTBaMU. [[uarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmnapara Uil ONMCaHUS DPEAJBbHBIX IIPOLECCOB U SIBJICHWUM, IIpU
pElIeHNH 337249 U3 IPYTUX Y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTENbCTBO.

11 KIIACC
Yuciia v BBIYHCICHUSA

Harypanbnsie u nenslie uncina. [Ipu3sHaky 1eIMMOCTH LIEJIBIX YUCEN.

CreneHsb ¢ palMoHaIbHBIM NOKa3aTesieM. CBONCTBA CTENIEHHU.

Jlorapudm uncna. /lecaTuunble U HaTypaJibHbIE JOrapu(MBbI.
YpaBHeHNS U HEPABEHCTBA

[Tpeobpa3zoBanue BeIpaXXKEHUH, COAEPKAIINX JIOTapU(PMBI.

[TpeoOpa3oBaHue BEIpaXKEHUH, COJIEPHKAIUX CTETIEHH C pAllMOHAIbHBIM I0Ka3aTeNIEM.

[TpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUs U HepaBeHCTBA. Jlorapudmuueckue

ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TMHENHBIX YpaBHEHMN. PelieHne npukiaaHbIX 3a/1a4 ¢ IOMOLIbIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeneHue ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIIEHUI0 MaTeMaTHYEeCKUX 3ajad U
3a]a4u U3 pa3IMuHBIX 00JIacTel HAyKU M peabHON JKHU3HU.
DyHKIUH U TpaduKH

Oynxkius. [Tepuoanueckue Gynkun. [IpomMexxyTki MOHOTOHHOCTH (QYHKIIMUA. MaKCUMYyMBbI
1 MUHUMYMBI GpyHKIMHA. Hanbonpinee n HauMeHsbIee 3HadeHue G YHKIIMA Ha IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapupmuyeckas GyHKIUH, UX CBONCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GYHKIUH s pelliCHUs] YpaBHEHUN U TIMHEWHBIX CHCTEM.

Hcnons3zoBanne rpadgukoB GyHKIUNA 1T UCCIACAOBAHUS IMPOIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PELICHUH 33734 U3 JPYTUX Y4eOHBIX MPEAMETOB U PEAbHON KHU3HH.
Havaja MaTeMaTH4Ye€CKOro aHAIU3a



HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI IIPOU3BOIHOM.

IIponzBosHble 1eMeHTapHbIX (PyHKIMH. POPMYIbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YACTHOTO (DYHKITHIA.

[TprMeHeHne Npon3BOAHOM K HCCIeI0BAHNIO (YHKINUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOobIero 1 HaMMEHBIIET0 3HaUeHHs! (PYHKIIMK Ha OTpe3Ke.

IIpumeHeHre TpOU3BOJHON IS HAXOKACHHS HAWIYYIIEro peuIeHNs B IPUKJIAJHBIX
3ajavax, sl ONpeeNieHHsl CKOPOCTH IpoIiecca, 3aJaHHOTO (GOPMYIION WK rpaduKoM.

[TepBooOpaznas. Tabnuia mepBooOpa3HBIX.

WuTterpan, ero reoMeTpudeckuii 1 GU3NIECKU CMBICI. BhIluncienne nHTerpaia mo
dhopmyne Hetorona—JleitOHuIa.

IIJIAHUPYEMBIE PE3YJIbTATBI

OcBocnre yueOHOTO mpeamera «MareMaThuka» JOJIKHO OOeCIeunBaTh JOCTHIKCHUE HA YPOBHE
cpeaHero oOmero oOpa3oBaHMS CJCIYIOIUX JIMYHOCTHBIX, METalpPEIMETHBIX W MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB:

JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MTPOrPaMMbI y4eOHOTo npeaMeTa «MaTteMaTHKay
XapaKTePU3YIOTCA:

['pakiaHckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMM  OOYYaIOIIErocs Kak aKTUBHOTO W
OTBETCTBCHHOT'0 YICHA POCCHHCKOTO OOIECTBA, MPEJACTABICHHEM O MAaTEeMAaTUYEeCKUX OCHOBAX
(GYHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYpP, SBICHHHA, MPOLEAyp TpPakIaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI M Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B
COOTBETCTBUH C UX (bYHKIII/IFIMI/I 1 HA3HAYCHHUCM.

[MaTproTHYEeCcKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPa)KTAHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HaCTOAIICMY pOCCI/II\/’ICKOI\/'I MaT€éMaTHUKHU, ICHHOCTHBIM OTHOIICHUEM K JOCTHXCHUAM pOCCI/II\/’ICKI/IX
MaTEMaTHKOB U POCCHICKOM MaTeMaTHYeCKON IMIKOJbI, K HCIOJIb30BAHUIO ITHUX JOCTH)KCHUU B
JPYTUX HayKax, TEXHOJIOTUSAX, chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHHCKOrOo Hapona; c(popMHUPOBaHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, ITHUECKOTO IMOBEJCHHs, CBA3aHHOTO C MPAKTHYECKHUM MPUMEHEHHUEM
JOCTHKCHUH HAyKW W JIEATSIBHOCTHIO YYEHOTO; OCO3HAHWUEM JIMYHOTO BKJIAJla B IOCTPOCHHE
YCTONYMBOTO OYyIIETO.

OCTETUYECKOe BOCTUTAHUE:!

ACTETHMYECKUM  OTHOIIEHHWEM K  MHpPY, BKJIIOYAas  JCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHWH, PACCYXJICHHUH, BOCIPUUMYHBOCTHIO K
MaTEeMaTHYECKUM acCIeKTaM Pa3InYHBIX BUIOB UCKYCCTBA.
du3nyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUSI IPUMEHATH MaTeMaTUUECKUE 3HAHUS B MHTEPECaX 3J0POBOTO
n 0e3omacHoro ooOpasza KHU3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JIOPOBBIO (370pOBOE
MUTaHue, COATAHCUPOBAaHHBIA PEKUM 3aHITUH M OTABIXA, PETyJsipHas (U3NUeCKas aKTUBHOCTH);
CbI/I?)I/I'-IeCKOFO COBCPUICHCTBOBAHUA, ITPH 3aHATUAX CHOpTI/IBHO-OB}IOpOBHTeJ’IBHOﬁ OCATCIIBHOCTBIO.
TpynoBoe BocuTanue:

TOTOBHOCTBIO K TPYIAy, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; WHTEPECOM K pa3IUYHBIM
chepam npodeccHOoHANbHON NeATeNbHOCTH, CBA3aHHBIM C MaTeMaTHKOW W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayuell mpodeccuu M peanu3oBbIBATH COOCTBEHHBIE
KU3HEHHbIC IUIAHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MareMaTHYecKOMy OOpa30BaHUIO H
caM000pa30BaHMIO Ha MPOTSHKEHUHU BCEH JKU3HU; FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUU
IIPaKTUYECKUX 33a4 MaTEMaTUUECKON HAIPaBJIE€HHOCTH.

OKOJI0TH4YECKOE BOCIUTAHUE:!




c(OPMUPOBAHHOCTBHIO SKOJIOTMYECKON KYJIbTYPhl, MOHUMAHHEM BIMSHHS COLUAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB HAa COCTOSHUE MPHUPOAHONM U COLMAIBHOM Cpelbl, OCO3HAHUEM
rJ100aTFHOTO XapaKkTepa dKOJOTHYECKUX MpoOIeM; OpueHTaIel Ha IPUMEHEHHE MaTeMaTHUeCKUX
3HAHUH U1 pelieHus 3a7a4d B 00JIaCTH OKPYKAIOLIEH Cpe/ibl, NIAHUPOBAHUS TOCTYIKOB U OLEHKH
UX BO3MOXHBIX IOCJIEJICTBUM JIsl OKPYKAIOIIEH CPeIbl.
IleHHOCTH HAYYHOTr'O NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAayKH M OOLIECTBEHHOW NPAKTUKH, TTOHUMAHWEM MaTeMaTHYeCKOW HayKd Kak chepbl
YeJIOBEYECKON IeATENbHOCTH, ATAoOB €€ pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBUIN3AIUY;
OBJIAZICHUEM SI3bIKOM MaTEMaTUKH U MaTEMaTHUYECKON KYJbTYypOH KakK CpEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOSKTHYIO U UCCIIEOBATENBCKYIO AESITeIbHOCTh MHIUBUIYaIbHO U B

rpymnre.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHbie pe3yiabTaThl OCBOEHHUS MPOrpamMMbl  Y4eOHOro MpeameTa
«Maremaruka» XapaKkTepU3yITCs OBJIAJICHUEM
YHUBEPCATbHBIMU HO3HAGAMENbHBIMU OCUCMBUIMU, VHUBEPCAalbHbIMU
KOMMYHUKAMUBHLIMU OCLICINBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUBHBIMU OetiCIEUAMU.

1) Yuusepcanvuvie nosmasamenwvnvie Oeiicmsus, obecnevusaiom Gopmuposanue 6A308blxX
KOCHUMUBHBIX NPOYEcco8 00y uaruuxca (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,

npuMeHenue 102U4eCKUX, UCCIe008amenbCKUx onepayutl, ymeHull pabomams ¢ uHgopmayueti).

bazoBrIe Joruueckre ACUCTBUS:

e BBUIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEeMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUM MEXIy TMOHATUAMHU; (OPMYIUPOBATh OMNPEEICHUS TMOHATUH;
YCTaHABJIMBATh CYIIECTBEHHBIN NpU3HAK KJIAaCCHU(HUKALUMU, OCHOBAaHUS Ui O00OOUIEHUS U
CpaBHEHUs1, KPUTEPUHU IIPOBOJUMOTO aHAIMN3A;

e BOCIpPHHHMMATh, (OPMYJIUPOBATH M MPEOOpPa3OBbIBATh CYXKJIEHUSA: YTBEPAUTEIbHBIE H
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

° BBIABJIATE MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, B3aWMMOCBA3U U IMPOTHBOPCUHA B (1)aKTaX,
JaHHBIX, Ha6J'IIO)1€HI/I$[X n  YTBCPXKACHUAX, TIMpeajiaratb KpUTCPUU [OJId BbIABJIICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIJIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (TpsSMBbIE U OT
OPOTHBHOTO), BBICTpaMBaTh APryMEHTAlUIO, IMPHUBOAMTH MPHUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

e BbIOMpATH croco0 pemieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOAXOAALIHNM C YIETOM CaMOCTOSATENIBHO BBIIEJICHHBIX KPUTEPUEB).

bazoBrIe Hccaen0BaTeabCKUE ICHCTBUS:

e HCIOJIB30BaTh BONPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HaHUS; (HOPMYIUpPOBAThH
BONPOCHI, (DPUKCHPYIOIIKE MPOTUBOpEUUE, MpobIeMy, yCTaHaBIUBAaTh MCKOMOE U JaHHOE,
(bopMUpOBATH THUIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHHUE;

e MPOBOAUTH CaMOCTOATCIIbBHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, HUCCICAOBAHUC 10



YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, SIBIICHUS, IIPOIIECCA, BBISIBICHUIO
3aBUCUMOCTEH MEXITYy O0BEKTaMH, SIBJICHUSIMU, TIPOIIECCAMU;

e  CaMOCTOSATEIBHO (OPMYJIMPOBATH OOOOIINECHUS W BBIBOJIBI IO Pe3ysibTaTaM MPOBEIAEHHOIO
HAOJIIOJICHUSA, MCCICAOBAHUS, OIICHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M OO0OOILEHUIH;

e MPOrHO3UPOBATH BO3MOXXHOC PA3BUTHUC MPOLECCA, a TAKIKC BbIABUIATh IMPCAIIOJIOXKCHUA O
€TI0 Pa3BUTUHN B HOBBIX YCJIIOBHUIX.

PaGora ¢ uadopmanueii:

e BbIIBJIATH I[e(i)I/II_[I/ITBI I/IH(bOpMaI_II/II/I, JaHHBIX, HGO6XO,Z[I/IMI)IX JJIs1 OTBC€TA HaA BOIIPOC U JJIA
PEUICHUSA 3ada4H;

e BbIOMpaTh MHPOpPMALMIO M3 HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB, AHAIU3UPOBATH,
CUCTEeMATHU3UPOBaTh W MHTEPHPETUPOBATh HMHPOPMALMIO PA3IMUHBIX BHIOB U (QopMm
MIPE/ICTABIICHHUS;

e CTPYKTYpPHUPOBAaTh MH(OPMAIHIO, IPEJCTABIATH €€ B Pa3IMYHBIX (OpMax, WILTFOCTPUPOBATH
rpaduvecKu;

e OIICHWBATh HAA&KHOCTh HMHGOPMAIMM IO  CAMOCTOSTEIBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Yuueepcanvrvie KOMMYHUKaAmMueHwle Oelicmeus,  0becneuusarom cgpopmuposanrnocmo
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.

OO011enue:

e BOCHPUHUMATh U (OPMYJIHPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSAMH M IEISIMHU
00111eHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX
TEKCTaX, JlaBaTh TOSICHEHUS IO XOJIy PEIICHHs 3aJayd, KOMMEHTHPOBATH IOJTyYEHHBIN
pe3ynbTar;

e B XO0/€ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3a/a4yu, BbICKa3bIBaTh WJEH, HAIEJIEHHbIE HA MOWCK PEIICHHUS; COMOCTABIATH
CBOU CYXKICHHUS C CY)KICHMSIMHU IPYTUX YYaCTHUKOB AManora, oOHapy>KuBaTh pa3iuuue U
CXO/ICTBO IMO3UIIMIA; B KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

e TIPEACTABIATH pE3yNbTaThl PEHICHHs 3a/1a4d, DKCIIEPUMEHTA, HMCCICIOBaHHS, IMPOCKTA;
CaMOCTOSATENIFHO BBIOMpaTh (opmar BBICTYIUIGHUS C YYETOM 3aJad IPE3CHTalud |
0COOEHHOCTEH ayTUTOPHH.

CoOTpyIHUYECTBO:

e TIOHMMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HHAWBUIYaJbHOW pabOThHI Hpu
peHIeHI/II/I y‘—Ie6HI)IX 3aaa4, HpI/IHI/IMaTI) IICJIb COBMeCTHOﬁ JCATCIIbHOCTH, HJ'IaHI/IpOBaTI)
OpraHW3aIMi0 COBMECTHOW paboThl, pacmpenensaTb BHUABI padoOT, IOroBapuUBaTHCH,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

e y4YacTBOBaTh B TIPYNNOBBIX (opMmax paboThl (0OCyXaeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» U WHBIE); BBIIOJIHATH CBOIO YacTh PaOOTHI U KOOPAWHUPOBATH CBOM JICHCTBUSA C
JPYTUMH 4IEHAMH KOMaHJIbl, OIICHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO



KPUTEPHSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBUS.

3) YVuueepcanvuvie pecynamuensie Oeticmsus, obecneuusaiom @Gopmuposanue  CMbICIOBIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

CamoopraHuzanus:

COCTaBJIATH IUIaH, AJIFTOPUTM pEIleHHsl 3a7a4H, BEIOUPATh CIIOCOO pEeIIeHUs ¢ Y4ETOM UMEIOIUXCs
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATH BAPHAHTHI
peleHuii ¢ y4éToM HOBOH MH(POpPMALIUH.

CaMOKOHTpPOJIb:

e BIJIQJICTh HABBIKAMU MO3HABATEIHHOU pe(iIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIA U
MBICTUTEIIHBIX TPOIECCOB, WX Pe3ylIbTaTOB; BJIAJNETh CIOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA ITPOLIecca U pe3ynbTaTa pelIeHNs MaTEMAaTHYECKON 3a1a4H;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTh IIPM PEIIECHHUH 3aJadd, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HalJIEHHBIX
OLIMOOK, BBIABJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEIU U YCIOBUSIM, OOBACHATh MPUUMHBI JOCTHXKEHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JEATEIIFHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOro kKypca «Anrebpa M Hayajga MaTeMaTHYECKOTO aHalU3a» Ha YpPOBHE
CpeHero oouero oopa3oBaHUs JIOJKHO OOECIeunBaTh JOCTHXKEHHE CIEIYIOIIUX MpPeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

10 KJIACC
Yucsia v BBIYHCIEHUS

OnepupoBaTh MOHATUSAMH: PallMOHAIBHOE U JACUCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
JecsITUUHas ApoOb, IPOLEHTHI.

BremoaHATE apI/I(bMCTI/I‘-IGCKI/Ie onepanru ¢ paluOHAJIIBHBIMU U ﬂeﬁCTBHTeHBHBIMH
YHCIIAMH.

BoimonHaTe npuGimKEHHBIE BHIUMCIICHUS, UCIIONb3Ys IpaBUiIa OKPYIJIEHHs, J1e/1aTh
MIPUKHJIKY U OLICHKY Pe3yJIbTaTa BIYACICHUN.

OnepupoBaTh NOHATUSMHU: CTENEHb C IIEJBIM IOKa3aTesieM; CTaHJaapTHas Qopma 3amnucu
NEHCTBUTENBHOTO YHMCIIA, KOPEHb HATypalbHOW CTENEHM; HCIOJIb30BaTh MOAXOIANIYI0 (opMmy
3aIUCH NEUCTBUTENIBHBIX YACEI JJI PEIICHUS IIPAKTUYECKUX 334 U NIPEACTABICHUS JAHHBIX.

OnepupoBarh MOHATUAMHU: CUHYC, KOCUHYC M TaHT€HC IIPOM3BOJIBHOIO YIJIA; UCIIOJIB30BAThH
3aMMch MPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE PYHKIIUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh NMOHATHSAMM: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE, PAllMOHAIBHOE,
HMPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE,

BommonuATe  mpeoOpa3oBaHHs ~ TPUTOHOMETPUYECKHMX  BBIPAKEHUH W pemniarhb
TPUTOHOMETPUYECKUE YPABHEHUSL.

BoimonusaTe npeoOpa3oBaHMs LENbIX, PALIMOHAIBHBIX M HWPPALMOHAIBHBIX BBIPAKEHUN U
peliaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHATIBHBIX U UPPALlMOHAIBHBIX YPAaBHECHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS M HEPABEHCTBA Ul PELICHUS MAaTEMATHYECKUX 3a1ad W 3a7ad u3
pa3nuyHbIX 0071acTeil HAyKH U PeaTbHOM KU3HU.



MonenupoBaTh peaibHble CHUTyalldd Ha S3bIKE€ airedpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUsl, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEN0BAaTh IOCTPOCHHBIE MOJACIU C
UCIOJIb30BaHUEM amrmapara anreOpbl.

DOYyHKUUM U TPaPuKu

OnepupoBarh MOHATHIMH: (QYHKIUS, CIIOCOOBI 3ajaHUsl PYHKIIMH, 001aCTh ONPEACICHUSI U
MHOXECTBO 3HaueHU QyHKINH, TpaduKk QyHKIMH, B3aUMHO 00paTHbIE (PYHKITHH.

OnepupoBath NOHATUSMU: YETHOCTh U HEYETHOCTh (DYHKITUU, HYIU (QYHKIIUU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIUN 17151 pEIICHUS YPAaBHEHHA.

Ctpouth ¥ 4MTaTh TpadUKU JHUHEHHOW (PYHKIUMH, KBaAPATHUYHOW (PYHKIHUU, CTEIICHHOMN
(YHKIMU C LIETBIM ITOKa3aTeNeM.

Ucnonb3oBarh rpaduxu ¢GyHKIUI A7 UCCIENOBaHMS MPOIECCOB M 3aBHUCHUMOCTEH mpu
pelieHny 3a1a4 U3 JAPYruX y4eOHBIX MPEIMETOB M PEATbHOW >KU3HHU; BBIPAXKaTh (OpPMYyIaMu
3aBHCHMOCTH MEKIy BETHYUHAMHU.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBarh MOHATUSAMU: TIOCIEIOBATENLHOCTD, apupMeTHUecKass M TeoMeTpUyecKas
IIPOTPECCUH.

OnepupoBarh MOHATUSMHU: OECKOHEYHO YyOBIBaIOIash TreoMeTpudeckas Mporpeccus, cymma
0ECKOHEYHO yOBIBAIOIIEH r€OMETPUIECKOI MPOTPECCHH.

3aaBaTh MOCIEI0BATEILHOCTH PA3IMUYHBIMH CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA TOCIIENOBATEIBHOCTEH M TPOTPECCHI ISl PEIICHHUS PealbHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, OIIEpPAIMK HAJ MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIH aIlapaT It ONMCAHNS PEATBHBIX MPOLIECCOBU
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OnepupoBath MOHATUSME: OTIPEICTICHUE, TEOPEMA, CIIEICTBUE, J0KA3aTEIbCTBO.

11 KJIACC
Yucsia v BBIYHCIEHUS

OnepupoBaTh MOHATHSAMHU: HaTypaldbHOE, IE€JI0€ YHCIO; MHCIONb30BaTh MPU3HAKU
JETUMOCTH LIEJTBIX YHCEI, Pa3JI0KEHHUE YMCIIa Ha TPOCTHIE MHOKUTEIH JUIsl PEIICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTENIEHB C PAIIHOHAIBHBIM ITOKa3aTeNeM.

OnepupoBaTh MOHATUSAMHE: JIOTApU(M YUCIIA, TECITUIHBIE U HATypalIbHBIC JIOTapU(MBEI.

YPaBHeHI/Iﬂ H HEPABEHCTBA

[IpumensTh cBOMCTBa CTENEHHW JUIsi NpeoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBAThH
MOHATUSAMM: TIOKA3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIEC THIIBI ITOKA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BeimonHATe npeoOpa3zoBaHUs BBIPAKEHUH, COJEpXKAIUMX JIOrapu(Mbl;, ONEepUpOBATH
MOHATUSIMH:  JIOTapU(MUUYECKOE ypaBHEHHME M HEpPaBEHCTBO, pellaTb OCHOBHBIE THIIBI
Jorapu(MUUECKUX ypaBHEHUH 1 HEPaBEHCTB.

Haxoauts penieHus npocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CUCTEMA JUHEHHBIX YPABHEHUN M €€ PEIICHHE; MCIOJb30BaTh
CUCTEMY JIMHEHHBIX YPAaBHEHUH U1 PELICHU IPAKTUYECKUX 3a1a4.

Haxonute pemenns nmpocTenimnx CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHHU U
HEPaBEHCTB.

MonenupoBaTh peaibHble CHUTyalldd Ha S3bIKe airedpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHUS, HEPABCHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4H, UCCIEAO0BATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM alapaTa anreopsl.



DOyHKIUM U rpadpuKu

OnepupoBarh TOHATUSAMHU: TepUOAUYEcKas (YHKIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMU, TOYKH 3KCTpeMyma (YHKIIMH, HauOOJIbIllee W HaWMEHbIIee 3HA4YeHHsS (YHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIJIS MICCIIeAOBaHUs (DYHKITUY, 3aIaHHON rpaduKoMm.

OnepupoBarb MTOHSTHSIMH: rpaduKky  MOKa3aTenbHOW,  Jorapudmuueckoin u
TPUTOHOMETPUYECKHX (DYHKIUH; W300pa)kaTh MX Ha KOOPJMHATHON IUIOCKOCTH M HCIIOJIb30BaTh
JUTSL pEIlieHUs] ypaBHEHUH 1 HEPaBEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IJIOCKOCTH Tpa)MKH JTUHEHHBIX YPABHECHUH M HCITOJIb30BATh
WX JIJISl pEIICHHsSI CUCTEMBI JTMHCHHBIX YPaBHEHUU.

Hcnonb3oBark rpadukd (QYHKIMA JJI MCCICAOBAHHS IPOIECCOB M 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUTUINH.

HauaJjia MaTeMaTH4YeCKOIro aHAJIH3a

OnepupoBarh  MOHSATHSAMHU:  HEMpepbiBHAS  (YHKIUS; IPOU3BOAHAS  (QYHKIUU;
HCII0JIb30BaTh TEOMETPUUYCCKUN M (PU3NICCKUI CMBICIT IIPOU3BOTHOM SIS PEIICHUS 3a/1a4.

HaxomuTh mpon3BOIHBIE 3JIEMEHTAPHBIX (YHKITUH, BBIYUCIISATH TPOU3BOTHBIC CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MPOM3BOAHYIO JUISI HWCCIICIOBaHHWS (YHKIIMM HAa MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI UCCIIEAOBAHMS K IIOCTPOCHUIO TPadHKOB.

Hcnonb30BaTh MPOU3BOAHYIO JIUISI HAXOXKICHUS HAMTYYIIErO PEHICHHS B MPUKIIAIHBIX, BTOM
YHUCJIE COIMAaIbHO-ODKOHOMHYECKHX, 3a/1a9ax.

OnepupoBarh TOHATHUSMHU: TEPBOOOpPA3HAS M WHTETPANT, MOHUMATh T'COMETPHUYECKUN U
(U3HYECKUN CMBICT MHTErpaJjia.

HaxomuTh mepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIIHIA; BEIYUCISITH HHTETPAI TI0 PopMyie
Herorona—JleiiOuumna.

Pemmath nmpukiaaHbie 3aa4d, B TOM YHCIIE COIMAIBHO-DKOHOMUYECKOrO U (PH3UUIECKOIO
XapakTepa, CpeJICTBAMUA MaTEMaTHYECKOIO aHaJIH3a.



TEMATHYECKOE IINTAHMPOBAHHUE

HaumenoBanue pazaena(temsl)
Kypca

KomuuecTBo
JacoB

OcHoBHOE coepKaHue

OcHOBHEBIE BU/BI ACATCIBHOCTU
o0yJaromuxcst

MHoOecTBa pallMOHAIBHBIX U
JICWCTBUTEIILHBIX YHCEIT.
PaIII/IOHaJH)HI)IC YpaBHCHHA U
HEpaBEHCTBA
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MHO0K€eCTBO, OIEepali HaJl MHOKECTBAMHU.
HuarpammbiDditnepa—BenHna.

Pannonanehble uncna. OObIKHOBEHHBICH JECSITHUHBIC
IpoOu, IPOIEHTHI,

OeCKOHEUYHbIE TEPUOINIECKUE TPOOH.
ApudmeTrueckue onepanuuc pauoHalIbHBIMU
YHCIIaMU,IIPE0OPa30BaHUS YNCIIOBBIX BBIPAXKCHHIMA.
[Ipumenenue qpobeii 1 NPOLEHTOB AJIs PELICHUS
MPUKJIAHBIX33/1a4 U3 PA3IMYHbIX OTpACiel 3HAHUIH
peaNbHON )KU3HH.

JeWcTBuTenbHbIe yncia. PalmonanbHbie U
uppaloHaibHbIeuncia. ApudmMeTndeckue onepanuu
C ACUCTBUTENBHBIMU YHCIIAMM.

[TpubmmxEHHBIC BEIYUCICHUS, PABUIIA0KPYTIICHUS,
MPUKUJKA U OLICHKA pe3yJIbTaTa BEIYMCICHUMN.

Hcnoab30BaTh TEOPETUKO- MHOKECTBEHHBIN
anmapar JJis OIMCaHUS X0/1a PELICHUS
MaTeMaTHUYECKUX 3aJiay, a TAKXKe peabHbIX
IIPOLIECCOB U SIBJICHUM,IIPU PEILICHUY 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTb NOHATHAMM: PALMOHAIBLHOE YUCIIO,
NI CTBUTENIbHOCUHCIIO, OOBIKHOBEHHAs APOOb,
JecsITUYHas ApoOb, NPOLEHTH. BBINOJHATH
apru(METHIECKUEOTIEPAIIIH C PAIIHOHATEHBIMU
JIeCTBUTENLHBIMU YHCIIaMU; PUOITMHKEHHBIE
BBIUNCIICHMS],

HCIIOJIb3YS MpaBuia okpyriieHus. JleaaTs NpUKUAKY
H OLICHKY pE3yJIbTaTa BBIYMCIICHUN.

OnepupoBaTb NOHATHAMM:
TO/1€CTBO, ypaBHEHHE, HEPABEHCTBO;

ToxecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS.
YpaBHeHME, KOpeHbypaBHEHM:. HepaBeHCTBO,
[pelIeHre HepaBeHCcTBAa. MeTo ] MHTEepBaJIOB.
Pemenue nenbix 1 JpoOHO- palliOHATBHBIX
YPABHEHU NHEPABEHCTB

L[€J10€ U palliOHAJILHOE YPaBHEHNE,HEPABEHCTBO.
BoinoHATH Npeodpa3oBaHust LENIbIXN
[pallMOHAJIbHBIX BBIPAKEHUH.

PemiaTh OCHOBHBIE TUIIBI LEIBIXUPPALIMOHATBHBIX
YPABHEHHUW 1 HEPABEHCTB.

IIpuMeHSITH pallMOHAILHBICYPABHEHUS U
HEpaBeHCTBa

JUTS] peIIEHUsT MaTeMaTUYEeCKUX 3a]ad U 3a4a4 U3
[pa3IMYHBIX 00JACTEH HAYKHH PEeaTbHON KU3HH




Dynkiun u rpapuku. CTeneHbp
C LICJIBIM [TOKa3aTeIIEM

DyHKIHsI, CIOCOOBI 3a1aHUsT QYHKITHH.

B3anmuo obpatHbie pyHKIuu. I'paduxdysakmmm.
OO0nacTh onpeneeHus © MHOYKECTBO3HAYCHU I
dbyaxunn. Hymu Gyskimm.

[TpoMex)yTKH 3HAKOTIOCTOSIHCTBA.

Yérabie 1 HeuéTHBIC GyHKIMU. CTEIEHB C IeITBIM
rmokasareiem.CrannapTaas Gpopma 3amucu
MEMCTBUTEILHOIO YHCIIA.

Vcrnionp30BaHUE MOIXOASIICH (OPMBI3AITUCH
NICCTBUTEIILHBIX YHCEI

TUTSL PEIICHUS PAKTUYSCKUX 33Ia4H MTPEICTABICHUS
TaHHBIX.

OnepupoBaTh NOHATUAMM: ()YHKIIHS,CIIOCOOBI
Bajanusl QyHKIIUH, B3aUMHO oOpaTHbIC (PYHKITUH,
00J1aCcTh ONPEEIICHNS U MHOXKECTBO 3HAUCHU I
¢ynkuuu, rpaduk GyHKIHE; YETHOCTH U HEYETHOCTD
(yHKINH, HYTH

(YHKIIUH, TPOMEKYTKU3HAKOIIOCTOSHCTBA.
BbInoJHATH NPpeodpa3oBaHUs CTEIICHEH C IIEIbIM
nokasareseM. cronb30BaTh cTannapTHyIO hopmy
3aIMCH IEUCTBUTEJIBHOTO YUCIIA.
Dopmy/IMpOBaTh

U WLTIOCTPUPOBATH rpaduyuecku

CrenenHast GyHKIUS C HATYPAJIbHBIM U LIEJIBIM
nokasaresnem. E€ cBoiicTBa urpadux

CBOMCTBA CTETIEHHOMN (YHKITHH.

Boipaxkath popMyJIaMH 3aBUCUMOCTUMEXKTY
BEJIMUMHAMMU.

Hcnoab3oBarh nndpoBbie pecypebiis
MOCTPOCHUS IrpaUKOB PYHKINUU U U3YUEHUS UX
CBOICTB




Apudmernueckuii KOpeHb
N—oii cTeneHu.

HppanuoHallbHbIEe YPABHEHUAN
HEPABEHCTBA
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IApr(MeTHYeCKU KOpEeHb HaTypaJIbHOW CTETICHH.
JleiicTBus
C apu(METHYECKUMU KOPHAMHU N—OHCTENEHH.

Pemenne uppaloHalIbHBIX YPaBHEHUWH HEPABEHCTB.

CBoiicTBa 1 rpaduK KOpHs N-oiicTeneHu

DopMyJIHPOBATH, 3alIUCHIBATHB CUMBOJINYECKOM
opme

1 WUIIOCTPUPOBATH IPUMeEpaMu

CBOWCTBA KOPHS N-0M CTENeHU. BHINMOJIHATH
peoOpa3oBaHus HPPALMOHATILHBIX BHIPAKEHUI.
PemiaThe OCHOBHBIE TUIIBI HPPALTUOHAIBHBIX
[YPABHEHUH U HEPABEHCTB.

IIpumeHSITH 115 pelieHus
Pa3JIMYHBIX 33124 UPPAMOHATILHBICYPABHEHUS U

HEPABEHCTBA.

CTpouTh, YNTATH TPadUK KOPHS N-OHCTEIICHN.
HUcnonb3oBarh HM(poOBLIE pecypeblis
NOCTpOCHHS TpadUKOB (PYHKIMHA U U3YUSHHS UX
CBOICTB




DOopMyIIbl TPUTOHOMETPUH.
TpuroHomeTpruyeckue ypaBHEHUS
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CuHyc, KOCUHYC U TaHI'€HC YUCIIOBOTO
aprymMeHTa. ApKCHHYC, apKKOCHUHYC

1 apKTaHT€HC YMCIIOBOI'O apryMEHTa.
TpuronomeTpryeckas OKpyKHOCTb,
OTIpeIeIeHue TPUTOHOMETPHUYECKUX (DYHKIIUN
YKMCIOBOTO apryMeHTa.

OCHOBHBIE TPUTOHOMETpUYECKHE HOPMYJIBI.
IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpa)keHU. Pelienre TpuroHoMeTpuieckux
ypaBHEHHU

OnepupoBaTh NOHATHAMM: CUHYC,KOCUHYC U
TaHI'€HC [TPOU3BOJILHOIO yIJIa.

HcnoJsib30BaTh 3aMCh TPOU3BOJIBHOIO YIUIa
Yepe3 OOpPaTHBIETPUTOHOMETPUICCKUE (PYHKITHH.
BoinoJgHsaTh Npeodpa3zoBaHus
TPUTOHOMETPUYECKUX BhIpaKeHU. PemiaTb
OCHOBHBIC THUIIbI TPUT'OHOMETPHUYCCKUX
YpaBHEHUI

[TocnenoBaTebHOCTUH IPOrPECCUN

[locnenoBarenbHOCTH, CIOCOOBI 3aJaHMs
rocneaoBareabHocTe. MOHOTOHHBIE
rocieaoBareabHOCTU. Apudmernyeckas u
reoMeTpuueckas nporpeccuu. beckoneuyHo
yOBbIBaroIasireoMeTpHUECKasi POTPECcCHsL.
CyMMa 6€CKOHEUHO yOBIBaroIen
FEOMETPUYECKON MPOTrPECCUH.

Dopmyra ciIoxKHBIX TpoleHToB.crnonb3oBanue
MPOTPECCUU I PELICHUS PEaIbHBIX 3a1a4
MPUKJIAHOTO XapaKTepa

OnepupoBaThb NOHATHAMM:
[10CJIeI0BATENbHOCTD, apu(pMeTHUECKast U
reoMeTpuuecKas

Mporpeccuu; 6ECKOHEUHO YObIBaroOIas
reoMeTpHUUECKasl Iporpeccusi, CyMMa
0ECKOHEUHO yOBbIBaIOIIEH T€OMETPUUYECKON
[POrpECCU.

3agaBaTh 10C/IE€10BAaTEILHOCTHPAZINYHBIMU
CIIOCO0aMH.

IIpuMeHATH GOPMYJIY CII0KHBIXIIPOLEHTOB
JISl pelIeHust 3a/1a4 U3 pealbHON IIPAKTUKU
(C UCIIOJIb30BAaHUEM KaJIbKYJISTODA).

M cnoJib30BaTh CBOMCTBA [10CIEA0BATEIBHOCTEN
W IPOTPECCHUI




IS pEeLIEHUS peasIbHbIX 33JaulIPUKIIaIHOTO
XapakTepa

[ToBTOpenue, 06001IICHHE, 3 (OCHOBHBIE IOHATHUS Kypca alre0pblv Hadal [IpuMeHsITh OCHOBHBIC TOHATHUS KypcaanreOopsl
CHCTEMaTH3aIHs 3HAHUH MaTemaTuaeckoro anann3al0 kiacca, M HayaJl MaTeMaTHYECKOTO aHaIn3a JIJIs
00001IeHIE pelIeHUs 3a/1a4
M cUCTEeMaTu3alys 3HaHUH 13 peasibHOM KHU3HU U APYTUXIIKOJIBHBIX
TIVCIIUTUTAH
OBUIEE KOJIMYECTBO YACOB 68
[10 ITPOTPAMME
11 KJIACC
HaumenoBanue paznena(temsl) | KomauuectBo OcHOBHBIE BU]IbI JESATEILHOCTH
OcHOBHOE cofepxKaHHue
Kypca 4acoB oOyuaromuxcst
CreneHb ¢ palliOHAIbHBIM 12 CreneHb ¢ pallMOHATILHBIM ®opmMyIHUpPOBATh, 3aNIUCHIBATHB

IIOKAa3aTEJIEM.
[TokazarenbHast QyHKUIMSL.
[lokazarenbHble ypaBHEHUSH
HEPABEHCTBA

nokaszatesneM. CBOMCTBA CTENEHU.
[IpeobOpazoBanue BeIpaXEHUN, COACPIKAITIX
palroHaIbHBIE CTETICHHU.

[TokazaTenbHbIe ypaBHEHHSIM HEPABEHCTBA.
[TokazarenpHas GyHKIINS, €€ CBOMCTBAN

rpaduk

CHUMBOJIHYECKON Gopme

Y WIIKOCTPUPOBATH NIPUMEPaAMH
CBOMCTBA CTEIICHHU.

IIpumeHATH CBOMCTBA CTENEHU IS
peoOpa3oBaHus BHIPAKESHUH.
DopmyMpOBaTh

Y WIIIOCTPUPOBATH rpaduyecku
CBOMCTBA MTOKAa3aTeIbHON (QYHKIIUH.
Pemiatb OCHOBHBIE THUIIBI TOKA3aTEIbHBIX
YPaBHEHUIU HEPABEHCTB.
Hcnosb30BaTh HU(PPOBLIE pecypPCbLIIA
nocTpoeHust rpadukoB PyHKITUN U U3YICHUS
HX CBOWCTB




Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUAN
HEpaBEHCTBA
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Jlorapudwm uncna. JlecsTHUHBICH HATYypaTbHbBIC
J0TapuQMBbI.

[IpeoOpa3oBanue BeIpakeHUI,CONEPIKAIINX
J0TapuQMBbI.

Jlorapugmuueckue ypaBHEHUSH HEPABEHCTBA.

DopMyJINPOBATH, 3aNIUCHIBATHB
CHUMBOJIHYECKO Gopme

U WJLJIIOCTPUPOBATH IpUMepaMu
CBO¥icTBa Jorapudma.

BbinoHAThL npeoOpa3zoBaHus
BBIPKEHUH, COIepIKAIUX JTOrapru(MEIL.
DopMyIHPOBATH

Jlorapudmuueckas GyHKIHS, €€CBOMCTBA H
rpaduk

1 MJLJIIOCTPUPOBATH Irpadpuyecku
CBOWCTBA JIOTapU(PMHUECKON (PYHKIINH.
PemiaTe OCHOBHBIE TUIIBI
lorapu(MUYECKUX ypaBHEHHM

1 HEPAaBEHCTB.

Hcnosb3oBaTh HHGPOBBIE pecypChbiIst
NOCTpOeHUS TpaduKoB QyHKIMNA U
M3y4EHHsI UX CBOMCTB.

3HAKOMHUTBCS ¢ HCTOPHeil pa3BUTHUS
MaTeMaTHKU

Tpuronomerpuueckue GyHKIUU U
ux rpaduku. Tpuronomerpuieckue
HEPABCHCTBA

O

Tpuronomerpuueckue pyHKINH, UXCBOICTBA U
rpaduku.
[ IpuMepbl TPUTOHOMETPUYECKUXHEPABEHCTB

OnepupoBarts

MOHSATHEM [eproAnYecKas QyHKIUS.
CTpouTh, aHAJIM3UPOBATH, CDABHUBATDH
rpaduKy TPUTOHOMETPUYECKUX (PYHKITHH.
DdopmyMpoOBaTh

1 WITIOCTPUPOBAThL rPpauyYecKu
CBOMCTBA TPUTOHOMETPUYECKUX
(yHKIMHA.

PemaTe npocrenmme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Hcnosb3oBarh rpaguku Ui peleHus
TPUTOHOMETPUYECKUX HEPABEHCTB.

Hcnob30BaTh HU(PPOBLIE PecypPCbII
rocTpoeHus rpadukoB PyHKITUN U
M3y4eHUsl UX CBOMCTB




[IpousBoaHas. [Ipumenenue
ITPOU3BOIHOMN

24

HenpepriBable pyHKIIMN. MeTo1 HHTEPBAIOB
111 perieHust HepaBeHCTB. [ Ipon3BogHas
b yHKIIIH.

I'eomerpuyeckuii U PU3NIECCKUICMBICTT
MPOU3BOIHOM.

[Tpou3BoIHBIEC AIEMEHTAPHBIX (PYHKIIHIA.
[Ipon3BoiHAsI CyMMBI, IPOU3BEICHHUS], YACTHOTO
(b yHKIUH.

[IpuMmeHeHre NPOU3BOIHONK UCCIEIOBAHUIO

b yHKIUH

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

HaxoxaeHne HanbobIIero

1 HAaMEHbILIET0 3HAaYeHUs (DYHKIIMHUHA OTPE3KE.
[IpuMeHeHue MPOU3BOTHOM JIJIsl HAXOXKACHUS
HaWTy4IIero

[pEIIeHNs B IPUKIIATHBIX 33/1a4aXx,

IUTs1 OIIpeIeNIEHUs] CKOPOCTH IPOLIECCa,3aIaHHOTO

(bopMmyI0it U rpaduKomM

OnepupoBaTh NOHATHAMM:
HerpepbiBHAS (QYHKIUS; TIPOU3BOIHAS

b yHKIIIH.

HMcnoab30BaTh reOMETPUUYECKUN

M GU3NICCKUI CMBICIT IPOU3BOTHOM IS
[pelIeHns 3a1a4.

HaxoauTh npon3BOAHbBIE IIEMEHTAPHBIX
(YHKITUH, BBIYMCISTBIIPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS], YACTHOTO

(b yHKIUI.

M cnoab30BaTh IPOU3BOIHYOIIS
yccleIoBaHus (QyHKIINN

Ha MOHOTOHHOCTb U 9KCTPEMYMBI,
NPUMEHSITH Pe3yJbTAThl HCCJIeJOBAHUS
K TIOCTPOEHUIO

rpaduxoB. [IpuMeHATH TPOU3BOIHYIOAIS
HAXO0KJICHUS HAWJTYYLIEro pEeHIeHus B
MPUKJIATHBIX, B TOM YHCJIE COIUATBHO-
SKOHOMHUYECKHX, 3a/1a4aX. SHAKOMHUTbCS
C HCTOPHel Pa3BUTHSI MATEMATHYECKOTO
aHaJIM3a

I/IHTCFpa.H " CT0 NPUMCHCHUA

IlepBooOpaznas. TabaunanepBooOpa3HbIX.
MHuTerpai, reOMETpUYECKUN

1 GU3NYECKUI CMBICI UHTETpaa.

Brruuciienue nnterpaia no popmyneHrsrorona—
JletiOamITa

OnepupoBaTb NOHATHAMH:
nepBooOpaszHasi, MHTErpall.

Haxoauth nepsooOpa3Hbie
PIIEMEHTAPHBIX (DYHKIMN; BBIYMCIATH
nHTErpai mo gopmyJie Herorona—
JlettOHMIIA.

3HAKOMMTBCS C HCTOPHEH pa3BUTHS

MaTCMAaTHUYCCKOI'O aHajin3a




[pE€aIbHOM JKU3HH.
[Ipr3HaKy AETUMOCTH LEIBIX YUCET

Cuctembl ypaBHEHHI 12 Cucrembl IMHEHHBIX YpaBHEHUM. OnepupoBaTh NOHATHSMHU: CHCTEMA
Penrenne npukiaanbIx 3amayq NMTMHEWHBIX YPaBHEHUU U €€ PEIlCHHE.
C IIOMOIIBIO CUCTEMBI JINHEHHBIXYPaBHEHUH. M cnoab30BaTh CHCTEMY JIMHEHHBIX
CucreMbl ¥ COBOKYITHOCTHU LIENbIX, YPaBHEHHIA JUIsl PeIICHHUS
[pallMOHATIbHBIX, UPPALIMOHAIIbHBIX, MpaKTHYECKHX 33/
[10Ka3aTebHBIX, JIOTapUPMUICCKUXYPABHEHUH U [HaxoauTh PelIeH st IPOCTEHIIMXCUCTEM
HCPaBCHCTB. 1 COBOKYIIHOCTEN paldOHaIbHbIX
Hcnonb3oBanue rpadukoB GyHKIUNAIIA ypaBHeHuit
pEelIeHNs ypaBHEHUH U C%CT@M. W HEPABCHCTE.
IIpuMeHeHNe ypaBHCHHU, CHCTEMH HEPABCHCTB [ c110/1b30BATE rpabuKH GyHKIHiLTS
K pELICHUIO MaTeMa'I;I/I‘-IeCKI/IX 3a1a9 M 3a/184 M3 oo ey vnaBHERHIL.
pagHHqHLDE o6nactelf Haykn MoaeJnpoBaTh peajbHbIC CUTYAIlMUHA
1 PCATILHON HKH3HH SI3BIKE aJreOphl, COCTABISATH BHIPAKEHUS,
YpaBHEHUS, HEPABEHCTBAU CUCTEMBI 110
[YCJIOBHIO 3a/1a4H, MCCJIe10BATh
MOCTPOEHHbIE MO/IEJIUC UCIIOJIb30BAHUEM
arnmapara ajareopbl
HatypanbHble U 11elble Yncia 6 HarypanbHble U 1ieNble YKclia B 3a/1a4ax U3 OnepupoBaTb NOHATUSIMU .

HATypaJIbHOE YHUCIIO, IEJI0C YHCIIO.

M cnoab30BaTh MPU3HAKHU JCITUMOCTH
TCJTBIX YUCE, PA3JIOKEHUE YK CIia

Ha MTPOCTHIE MHOYKUTEIH ISl PEIICHUS
3ajaq




[ToBTOpeHME, 0000IICHUE,
cucTeMaTu3alus 3HaHu!
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OCHOBHBIE TIOHATHUS Kypca anreOpbiv Havyas
MaTEMaTHYECKOr0 aHaIn3a,
000011IeHNE ¥ cCUCTEMAaTH3alus 3HAHNUI

Pemath npuKJIaHbIe 3a1a4M U3
pa3IMyHbIX 00IacTeil HAyKUH peaTbHON
PKH3HH C TIOMOILBIO

OCHOBHBIX IOHATHH Kypca anreOpbIn
HayaJl MaTEMaTUYECKOr0 aHAJIN3a.
Bo10upaTh ONTHMaIBHBIC CITOCOOBI
BBIYUCIICHUM.

Hcnonb3oBaTh AJ1s pelieHUs 3a1a4
ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI
YpaBHEHH, CBOMCTBA (PYHKIUI

u rpadukoB

OBIIEE KOJIMYECTBO YACOB 102
10 [TPOI'PAMME
10 KJIACC
Ne HanmeHoBaHue pa3/iesioB U TeM MPOTrpaMMbl KonuuectBo yacos DnekTpoHHbIE (LU(PPOBHIE)
n/n Bcero, KonTponbHbIe [TpakTnyeckne 00pa30BaTeNbHBIC PECYPCHI
paboThI paloThI
1 MHosxecTBa pallMOHANBHBIX U JEHCTBUTENBHBIX YHUCE. 14 1 0 https://edsoo.ru/ https://math-
ParnmonanbHbIe ypaBHEHHS U HEPABEHCTBA ege.sdamgia.ru/ www.timt4math.ru
2  |®ysknuu u rpaduku. CTeneHb ¢ melbIM MoKa3aTeaeM 6 1 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
3  |Apudmernueckuit KopeHb N—oii crenenu. MppanmonanbHble 18 1 0 https://edsoo.ru/ https://math-
YpaBHEHMS U HEPAaBEHCTBA ege.sdamgia.ru/ www.timt4math.ru
4 |®opmysibl TpuroHomMerpun. TpuroHoMeTpuyYecKrue ypaBHEHHUS 22 2 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
5  |[TocnemoBaTrenbHOCTH M MPOTPECCUU 5 1 0
6  |IloBropeHue, 0000IICHNE, CHCTEMATHU3AIINUS 3HAHUN 3 1 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
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OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7 0
11 KJIACC
Ne HaumeHnoBaHnue pa3ziesioB v T€M MPOrpamMMBbl KosmmuectBo yacos DnexTpoHHbIE (ITUPPOBEIC)
n/n Bcero| Kontponbubie | Ilpaktuueckue 00pa3oBaTeIbHBIC PECYPChI
paboThI paboThI
1 |Crenenb ¢ paliMoHaIbHBIM MMOKa3ateneM. [TokasarenbHast 12 2 0 https://edsoo.ru/ https://math-
¢bynknus. [TokazarenbHbIe ypaBHEHUS M HEPABEHCTBA ege.sdamgia.ru/ www.timt4math.ru
2 |Jlorapudpmudeckas pynkuus. Jlorapupmudeckue ypaBHEHUS U 12 1 0 https://edsoo.ru/ https://math-
HEPaBEHCTBA ege.sdamgia.ru/ www.timt4math.ru
3 | TpuroHomerpuueckre GYHKIMH U UX TPAPUKH. 9 1 0 https://edsoo.ru/ https://math-
Tpuronomerpuveckrue HepaBeHCTBA ege.sdamgia.ru/ www.timt4math.ru
4 |IlpousBoxanas. [[puMeHeHHE TPOU3BOTHOI 24 2 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
5 |HMHTerpai u ero npuMeHEHUs 9 1 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
6 |Cucrembl ypaBHCHUIH 12 1 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
Ne HanmMeHoBaHUE pa3/iesioB U TEM MPOTPaMMBI KonmgectBo yacor DnekTpoHHbIE (LU(pPOBHIC)
/I Bcero| KonTponbsHbIe [IpakTnueckue 00pa3soBaTeIbHEIC PECYPCEI
paboThI paboThI
7  |HarypanbHbIe U IIeNIbIE YUCIIA 6 0 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
8 |IloBTOpenue, 0000IIECHNE, CUCTEMATHU3AIIHS 3SHAHUMA 18 2 0 https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0
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IHosicHuTeEIbHAA 3aNIMCKA
I'eomeTrpus

(6a3oBOro ypoBHN)

Pabouas nmporpamma yue6HOTO Kypca «I eomeTpusi» 6a30BOro ypoBHS JIJIsi 00yJarOmUXCs
10 —11 kmaccoB pa3paborana Ha ocHOBe dDeaepaibHOTO TOCYAapPCTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa CpeaHero oomero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
NPEIbSBIIEMBIX K MaTeMaTHUYecKOMy OOpa30oBaHUIO, U TPAAUIUA POCCHIICKOTO 00pa30BaHUSL.
PeaJ'II/I?)aHI/IH IMporpamMmbl o0ecrieunBaer OBJIaICHUEC KIIFOYEBBIMHU KOMIICTCHIUAMMU,
COCTaBJAIOIIMMH OCHOBY IUIA CaMOpPa3BHUTHA MW HCIIPCPLIBHOI'O O6pa3OBaHI/ISI, OECJIIOCTHOCTH
O6H_[eKy.]'II->TypHOFO, JIMYHOCTHOI'O U ITO3HAaBAaTCJIbHOI'O Pa3BUTHA JINYHOCTH O6y‘IaIOHII/IXCH.

HEJIA U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca TE€OMETpPUHM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
o0yClOBJIEHa TPAKTHYECKONW 3HAYMMOCTBIO METAaNmpeIMETHBIX M MPEIMETHBIX pPe3yIbTaToB
00y4eHHs T€OMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (POPMUPOBAHHUS
(YHKIIMOHATPHOW MAaTeMaTH4eCKOW TIPaMOTHOCTH, W3YUEHHUS IPYTHX Yy4eOHBIX AMCIMILIMH.
PazButne y oOydarommuxcs NPaBWIBHBIX NPEICTABICHUNH O CYHNIHOCTH M IPOMCXOXKICHUH
TreOMETPUUYECKUX aO0CTPaKIUi, COOTHOIIEHUU PEabHOTO U UJCAbHOTO, XapaKTepe OTPa’KeHUs
MAaTeMaTUYECKON HAyKOW SIBJICHUU U MPOLECCOB PEATIbHOIO MHpPA, MECTE T€OMETPUH B CUCTEME
HayK ¥ pOJM MAaTeMaTH4YE€CKOr0 MOJECIMUPOBAHUS B HAYYHOM IIO3HAHUM M B IIPAKTHUKE
CocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS YYalIMXCS, a TaKkKe KadecTB
MBIIJICHHS], HEOOXOIMMBIX JIs aaNTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBnsieTCs OMHUM U3 OA30BBIX MPEAMETOB HA YPOBHE CPEJIHEro 00ILIero
o0pa3oBaHMsl, TaK KaKk 00eCreunBaeT BO3MOKHOCTh U3yYEHHS KaK JUCIUILINH €CTeCTBEHHO-
Hay4HOU HaIlpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (GOPMUPYEMOE NMPU H3YyYEHUH OOYYAIOUIUMUCS MOHATUHHBIX
OCHOB T€OMETPUM M IOCTPOCHUM ILEMOYKU JIOTMYECKHX YTBEPKACHHH B XOJAE pELICHHUS
reOMETPUYECKUX 3aJlay, YMEHHE BBIIBUTaTh M OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS NPU PEUICHWM 3aJad €CTECTBEHHO-HAYYHOI'O IMKJa, B YaCTHOCTHM M3 Kypca
bu3uku.

YMeHne opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NeaTeNbHOCTH YeaoBeka. OpHeHTalMs YeloBeKa BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCJIOBHE €0 COLMAIBHOTO OBITHS, (hOpMa OTPpaKEHHsI OKPY>KAIOLIET0 MUPA, YCIOBHUE YCIEIIHOTO
ITO3HAHMS u AKTHUBHOTO peoOpa3oBaHus JIEHCTBUTEIIBHOCTH. Onepuposanue
MIPOCTPAHCTBEHHBIMU 00pa3amMu 00beUHsET pa3Hble BUIbI YU€OHON U TPYAOBOM J€ATEIBHOCTH,
SBJIAETCS OJHUM M3 TMPOPECCHOHAIBHO BAXKHBIX KayecTB, IO3TOMY akTyallbHa 3ajada
¢dopmHpoBaHus y 00y4arOMIKUXCsl IPOCTPAHCTBEHHOT'O MBIIIIEHHSI KaK Pa3HOBUIAHOCTH OOPa3HOTO
MBIIIUIEHHS] — CYILIECTBEHHOTO KOMIIOHEHTA B IOATOTOBKE K NMPAKTHYECKOW JEATEIBHOCTH IO
MHOI'MM HaIlpaBJICHUIM.

[{enb ocBOeHUs MporpaMMbl yueOHoro Kypca «I'eomeTpusi» Ha 0a30BOM ypoBHE 00yueHuUs
— o0meo0pa3oBarellbHOE U OOLIEKYIbTYPHOE pa3BUTUE OOy4aroLIUXCsl depe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$[ 1 HUCIIOJIB30BAHUA CHUCTEMATUUYCCKUX TI'€COMCTPHYCCKUX 3HAaHUHA U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3ZMOYKHOCTH YCIEITHOT'O MPOAOJKEHHSI 00pa30BaHUs 110
CIICUAJIBHOCTAM, HE CBA3aHHBIM C ITPUKJIAAHBIM HUCITIOJIB30BAHUECM I'COMETPHUH.

[IporpaMma no reomeTpun Ha 6a30BOM YpPOBHE IpeIHa3HAaYeHa JIsl 00yJaromuxcs
CpeIHEH IKOJIBI, HE UCTIBITHIBABIIUX 3HAYUTENBHBIX 3aTPYAHCHHU HA YPOBHE OCHOBHOTO OOIIETO



obOpazoBanus. Takum o0Opa3zom, oOyuaroniuecsi Ha 0a30BOM ypPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBA3aHHbIE CO CIEelM(PUKON reOMETPUN U HEOOXOAUMBIE JJISl )KU3HU B
COBpeMEHHOM o0miecTBe. Kpome 3T0ro, oHM MMEIOT BO3MOXKHOCTh M3YYUTh '€OMETPHIO Oosee
riy0oOKo, eclii B JalbHEWIeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUSIX B
poeCCUOHATILHOM 1eATEbHOCTH.

JIOCTHXKEHHE 1IENIN OCBOCHHUS IPOTPaMMBbI 00€CIICUNBACTCS PELICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHRIMU 3ajauaMi OCBOCHUA Kypca «I eomeTpun» Ha 6azoBoM ypoBHe B 10—11
KJIaccax sIBJISIOTCS:

(bopMHpOBaHKE TPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYIbTYpPBl M OCO3HaHHE €&
B3aMMOCBSI3U C OKPYXKAIOLUUM MUPOM;
(dbopMHUpOBaHKE TPEICTABICHUS O MHOTOTPAHHUKAX M TelaX BpAIICHUS KaK O BaKHEHIINX
MaTEeMaTUYECKUX MOJIENSIX, TO3BOJISIOIIMX OMUCHIBATD U U3YYaTh Pa3HbIC SIBJICHUS OKPY)KAIOILIETO
MUDA;
dbopMupoBaHMEe YMEHHUS pAaclo3HaBaTh Ha 4YepTexax, MOJENSIX M B pPEaJTbHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleHHS,
OBJIaJICHHE METOJAMH pelIeHMs 3a7ad Ha MOCTPOCHUS HAa M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;
(dbopMHpOBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU IOHSTHUSMH O MHOTOTPAaHHHUKAX M Tellax
BPAICHHUS U X OCHOBHBIMH CBOWCTBAMH;
OBJIaJICHHE AJITOPUTMAMH PELICHUS] OCHOBHBIX TUIIOB 3a7a4; (OpMUpPOBAHUE YMEHHS TPOBOAUTH
HECJIOKHBIE JIOKA3aTEIIbHBIC PACCYKICHHUS B XO/I€ PEIICHUS CTEPEOMETPHUICCKUX 3a/1a4 U 3a71ad C
MIPAKTUYECKUM COJICPKAHHUEM;
pa3BUTHE WHTEIUIEKTYAJbHBIX M TBOPYECKHUX CIIOCOOHOCTEW OOy4arommMXcsi, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEZIOBATEILCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS;
dbopmupoBanre  (QYHKIMOHATBHOH  TI'PaMOTHOCTH, PEIIEBAaHTHOH TI'€OMETPUH:  YMEHHE
pacIio3HaBaTh MPOSIBIEHHUS TEOMETPUUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaIbHbIX
KU3HCHHBIX CHTYyallUAX ¥ TIPd U3YYEHUH JPYTUX YYEOHBIX TPEAMETOB, MPOSBICHHS
3aBHCUMOCTEHN 1 3aKOHOMEpPHOCTEH, POpMyINpPOBaTh UX HA SA3bIKE TEOMETPUU U CO3/1aBATh
TreOMETPUYECKHE MOEIH, MPUMEHATh OCBOCHHBIN I€OMETPUYECKUN anmapaT JUIsl peIIeHus
MIPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLIEHUBATh MOJYyUYEHHBIE PE3YJIbTaThI.

OTIUYATENBHOW 0COOCHHOCTHIO MTPOTPAMMBI SIBJISIETCSI BKITIOYEHHE B KYPC CTEPEOMETPUH
B HayaJie ero U3y4eHus 3aJa4, pelaeMblX Ha YPOBHE HHTYUTUBHOIO TIO3HAHUS, U ONpeAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W
MPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJUPYET MPOTEKAaHHE WHTYUTHBHBIX IPOLIECCOB,
MOTHBHUPYET K JAIbHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipennourenue oTHa€rcs HArMAIHO-KOHCTPYKTUBHOMY METOAy OOydYeHHs, TO €cCTb
TEOPETHYECKHE 3HAHWA HMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTH MPEIMETHO-TIPAKTHYECKOU
JesITebHOCTH. Pa3BuTHE NPOCTPaHCTBEHHBIX PECTABICHUN Y YUaAIIUXCsl B Kypce CTEPEOMETPUH
MIPOBOJUTCS 32 CUET pelleHHs 3aJad Ha CO3/IaHhe IMPOCTPAHCTBEHHBIX 00pa3oB W 3ajad Ha
ONepUpPOBAaHUE MPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue oOpa3a MPOBOAUTCS C OMOPOH Ha
HaTJSITHOCTD, 8 ONIEpUPOBAHKIE 00Pa30M — B YCIIOBHSIX OTBJIICUCHHS OT HATJISTHOCTH, MBICIIEHHOTO
M3MEHEHHS €r0 UCXOJHOTO COIePIKaHusl.

OcHoBHBIE coaepxarenbHble JUHMM Kypca «[eomerpum» B 10-11 knaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B TIPOCTpaHCTBeY, «Tena BpameHus», «BekTopsl u
KOOP/AMHATHI B IPOCTpaHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHHUN pacIpeesieTcst He TOJIbKO
M0 COAEPKATEeNbHBIM JIMHHUSM, HO M 10 TofaM OOy4YeHHsS Ha YypOBHE CpPEIHEro OOIIero
o0Opa3oBaHMUsl.

Conepxanrie 00pa30BaHHS, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylbTaTaM OCBOCHUS
paboueiil mporpamMmbl, pacipeaeaEHHbIM 0 rojiaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazom,
YTOOBl ~ OBJQJICHWE TIEOMETPUYECKMMHM  TOHATUSAMHU M  HaBbIKAMH  OCYIIECTBISIOCH
MOCTIeIOBATEIbHO U MOCTYNATEIbHO, C COOMIOACHUEM MPUHILIMIIA TPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKIIIOYAIKCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yUJarOIIIXCs,
paciupsis ¥ yriryomnsisi e€, 00pas3ys NpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE
Ha n3ydenue reomerpuu otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henemo B 11 kiacce,
BCero 3a jiBa roga ooydenus - 102 yaeOHbIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMbIe ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHoBHbIE NOHATHUSA cTepeoMeTpun. Touka, npsmMas, II0CKOCTb, IpocTpaHcTBO. [lonaTne
00 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHue npsmbIX B IIPOCTPAHCTBE: MIEPECEKAIOIINECS, [1apaUICIIbHbIE U
CKpeluBampomuecss mnpsMele. IlapauienpHOCTE NPSMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:

IapaJulebHbIE NPSIMBIE B MPOCTPAHCTBE; MMAPAIUIEIBHOCTh TPEX MPSMBIX; NAPAJIEIbHOCTD
IPSIMOM U IIJIOCKOCTU. YTJbl C COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXIY IPSIMBIMU B
npoctpaHctBe.  [lapaminenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaeNbHbIX miaockoctei. [IpocTeiiime npocTpaHcTBEHHBIE GUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NocTpoeHUe CEYSCHHH.

[lepneHIUKYNApHOCTh NPSAMOM UM IUIOCKOCTU: IEPIEHIUKYJSAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MpsSMbIE MapajUleibHble W MEPHEHAMKYISPHbIE K IUIOCKOCTH, IPU3HAK
NIEPIEHIUKYJIIPHOCTH MPSIMON U IUNIOCKOCTH, TEOPEMA O NIPSIMOM NEPIIEHIUKYIIIPHON MIJIOCKOCTH.
VYIubl B IPOCTPAHCTBE: YIoJl MEKAY IPSIMOU M IJIOCKOCTBIO; IBYIPAHHBIN YTOJ, JMHEHHBIM Yrol
IBYTpaHHOro yria. llepneHAauKynsp W HAaKJIOHHBIE: PAcCTOSHHUE OT TOYKH A0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 IJIOCKOCTH, IPOEKLKs (PUTYypbl Ha MI0CKOCTh. [lepneHukynspHoCcTb
IUIOCKOCTEM: TNpU3HAK NEPIEHIUKYIAPHOCTH JBYX IIOockocTed. Teopema o0  Tpéx
MEPIEeHIUKYIIApax.

MHoOrorpaHHUKHU

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIE D3JIEMEHTbl MHOTIOIPDAaHHUKA, BBINYKJIblE U
HEBBIITYKJIbIE MHOIOIPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrosipHas npusma; rpaHu
Y OCHOBaHUS MPU3MBbI; IpsIMasi U HAKJIOHHAs MPU3Mbl; OOKOBask U MOJHAs IOBEPXHOCTh PU3MBI.
[Tapamnenenunen, npsIMOYTOJIBHBIN Mapajuleenune] U ero coicrsa. [Inpamupa: N-yroapHas

NUpaMuJia, TPaHu U OCHOBAaHUE MUpPaMUJIbl; OOKOBas M MOJHAS MOBEPXHOCTh MHUPAMUJIbI;
IpaBWIbHAas M YyCEUEHHas MNHUpaMUAA. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHHUKHU: MOHSTHE MPaBWJIBHOIO MHOTOTPaHHMKA; MpPaBUJIbHAS MpU3Ma U MpaBUIIbHAS
NUpPaMU/Ia; IpaBUIIbHAs TPEYrobHas MUpaMuIa U MPpaBUIIbHBIN TeTpasap; kyO. [Ipeacrasienue o
MPABWJIbHBIX MHOTOTPAHHUKAX: OKTA3Ip, J0AeKadIp U ukocadp. CeueHus Ipu3Mbl U TUPAMHU/IBI.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKHU, IPSAMOM, INIOCKOCTH.
DneMeHThl CHMMETPHUH B ITUpaMKiax, NapajuieJenuneiax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruucrienne 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yriasl. [Inomans 60koBoi
MTOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIa/Ib OCHOBaHUI, TeopemMa 0 O0KOBOit
MOBEPXHOCTU MpsIMOM Mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTU U MOBEPXHOCTH MPABUIILHOM
MMpaMHJIbI, TEOpEMa O IIouaau yceu€HHou nupaMusl. [lonarue 06 06béme. O0bEM Mupamuibl,
MIPU3MBI.

ITonoGuble Tena B mpocTpaHcTBe. COOTHOIIECHHS MEXAy IUIOLIaIIMU IOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEIl.

11 KJIACC
Tena ppamenust

[unuuapuyeckass MOBEPXHOCTb, O0pa3yloIlUMe LWIMHAPUYECKOH MOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTH. LIMIMHIp: OCHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Ch; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yrolne KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW mnoBepxHocTH. KoHyC: OCHOBaHHME M BeplliMHa, oOpasyiolas U OCbh; IUIOIIAIb
OOKOBOW M TIOJHOH MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa n map: neHrp, paauyc, AMaMeTp; IUIOIIAJb MOBEPXHOCTH cdepnl. B3anmuoe
pacrioioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; IIomanb chepsbl.

N300pakeHue Te BpalleHus Ha INIOCKOCTU. Pa3BEpTka MIIMHIpA U KOHYCA.

KomOuHanuu Ten BpallleHuss U MHOTOTPaHHHMKOB. MHOIOrpaHHMK, ONMCAHHBINA OKOJIO
cdepsr; chepa, BHcaHHAasi B MHOTOTPAHHUK, UITH TEJIO BPAILICHHS.

[Tonstue 06 o00BEéMe. OcHOBHBIE CcBoWcTBa 00BEMOB Ten. Teopema 00 oO0BEME
IPSAMOYTOJILHOTO Mapajulesenumneaa u cieacTBus u3 He€. O0bpEM nunnHapa, Konyca. O6bsEM mapa
U TUIOLIA/Ab ChEpBI.

[lono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOIIAAIMU IOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN.

Ceuenust mwinHApa (HapauleIbHO U MNEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca
(mapasuieabHOE OCHOBAHHIO U IPOXOJAIIEe Yepe3 BepIIMHY), CEUSHUS LIapa.

BexkTopbI M KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha mockoctu U B ipocTpaHcTBe. ClI0)KEHHE Y BBIYUTaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uwucio. PasnokeHue BekTopa MO TpEM HEKOMIUIAaHApHBIM BekTopaM. llpaBuio
napajuienenunena. Penienue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsmMoyronbHas cucrema KoopauHAaT B IpoctpaHcTBe. Koopaunatel BekTopa. IIpocreimme
3aJa4d B KOOpAMHATax. YToll MexAy BekropaMu. CKalspHOE IPOU3BEACHHUE BEKTOPOB.
Bbruncnenue yrioB MexAy HNPsMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH METOX IpH
pELIEHNN T€OMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATHBI
JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpPOrpaMMbl ydeOHoro mpeamera «MaTemaTHKa»
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOM MO3UMIMU O00ydarollerocs Kak aKTHMBHOIO U
OTBETCTBEHHOTO 4JIEHAa POCCHMCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHMUECKHUX OCHOBAX
(GYHKIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp TPakIaHCKOTO 00IIecTBa
(BBIOOpHI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C MX (DYHKIIMSIMU U HA3HAYECHUEM.

IIarproTrnyeckoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUICKOM Tpak1aHCKON UIEHTUYHOCTH, YBaXKEHHS K IPOLLIOMY
U HACTOSLIEMY POCCHUMCKOM MaTeMaTWKH, IE€HHOCTHBIM OTHOLIEHWEM K JOCTHXKEHUSIM
POCCHUICKHX MAaT€MaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, K MCIOJIb30BAaHUIO ITUX
JTOCTHKCHHH B IPYTUX HAyKaX, TEXHOJOTHSX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEM pOCCHUHCKOTO Hapoja; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3AHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JNOCTH)KEHUM HAyKU W JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYTyIIETO.

JcTeTHYeCKoe BOCIIUTaHue:

ACTETHYECKUM  OTHOIIEHWEM K MHpPY, BKJIIOYasg OCTETUKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHHH, pPacCyKICHHH; BOCIPUUMYUBOCTHIO K
MAaTeMaTUYECKUM aCTeKTaM Pa3IuYHbIX BUOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHUS TMPUMEHATh MaTeMaTHYeCKHe 3HaHUs B HHTepecax

3I0pOBOTO U 0Oe30macHoro obpasza >KM3HM, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 30POBBIO



(3mopoBoe mHUTaHHE, COANAHCHUPOBAHHBIM PEKUM 3aHATUNA U OTABIXA, PeryispHas (u3uueckKas
aKTUBHOCTb); (DU3MUECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
TSI TeIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM IICHHOCTH TPYIOTIOOMS; MHTEPECOM K Pa3TMYHBIM
chepam pohecCHOHATBEHOM JesITeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW U €€ MPUIIOKEHHUIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHX 3a]]a4 MaTEMaTHUECKON HapaBICHHOCTH.

JK0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO HKOJIOTUYECKOW KYJIbTYPhl, MOHUMAHUEM BIIHMSHHUS COLHUAIBHO-
SKOHOMHYECKUX TPOIECCOB HAa COCTOSHHE MPHPOJHON M COIUAIBHON Cpeibl, OCO3HAHUEM
rI00amkbHOrO  XapakTepa JKOJIOTMYECKUX MmpoljeM; OpHUeHTalnueil Ha  MpUMEHEHUe
MaTEeMaTHYECKUX 3HAHWW JUIS PEIICHUsS 3aJa4 B 00JaCTH OKPYKAIOMIEH Cpelbl, TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH WX BO3MOXHBIX IMOCJIEICTBUHN ISl OKPY>KAOILEH CPEe/IbL.

LleHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTUS HAYKHW U OOIICCTBCHHOW MPAKTUKH, TOHUMAHUEM MATEeMAaTHUYECKON HAYKU Kak cepbl
YeNOBEYECKON JESATENIbHOCTH, STANoB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHUS LIMBUIU3AIINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU M MATEeMAaTHICCKOW KYJIBTYPOI KaK CPEJCTBOM ITO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATH MPOEKTHYIO M HUCCIIEIOBATENbCKYIO JAESTENIbHOCTh HHIUBUAYATHHO
U B TpyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaqMeTHble  pe3yNbTaThl  OCBOSHHS  IPOrpaMMbl  y4eOHOro  IpeamMera
«MatemaTHKa» XapaKTepU3yITCs OBIIAJICHHEM
YHHUBEPCATLHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHbIMU PecyIAMUBHBIMU OetiCBUAMU.

1) Yuusepcanvuvie nosnasamensusle oeticmsus, obecnevusaiom  Gopmuposanue  6a308blx
KOCHUMUBHBIX NPOYECCO8 00yUaowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIOULe20 Mupa,
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueii).
ba3soBble Jiornyeckune 1eMCTBUA:

BBISBJISTh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMAaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHONIICHUH MEXJy NOHATUAMH; (OPMYIUPOBATh OINpEACNCHUs] TMOHSATUH; YCTaHABIMBATH
CYIISCTBCHHBIN MPHU3HAK KiIacCH(PHUKAIINN, OCHOBAHUS I 000OIIECHUS U CPAaBHEHUS, KPUTCPUHU
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATH, (OPMYJIIMPOBATh W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAHWTCIbHBIC U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (paKTax, JaHHBIX,
HAOJTIOJICHUSAX W YTBEPXKICHUSX; TpeyIaraTh KPUTSPHUH JIJIS BBISABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JIeNIaTh BBIBOJIBI C HWCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX U HHJIYKTHBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

MIPOBOJIMTh CAMOCTOSATEIBHO JIOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPXKICHUH (TIPSIMBIE W OT
MPOTUBHOTO), BBICTpAaWBaTh AapTryMEHTAllMI0, TPHUBOJUTH TPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI H BHIBOJIBI;

BBIOMpaTh CrIOoc00 perieHus yaeOHo# 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTH HarOO0JIee TIOIXO AN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).
ba3soBble ucciieg0BaTeIbCKHUE 1CHCTBHUS:

HCIIOJIb30BaTh BONPOCHl KaK HCCIEIOBATENbCKUM HMHCTPYMEHT MO3HaHUs; (OpMYyJIHpOBAThH
BONPOCHI, (DUKCHPYIOIIME MPOTUBOpPEUrE, NpoOJieMy, YCTaHABIMBATh HMCKOMOE U JIaHHOE,
(GbopMUpOBATh TUNIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHUE;



IIPOBOAUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0OBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEM MaTeMaTH4ecKoro oOBEKTa, SBICHMs, IpOLEecca, BBIABICHHIO 3aBUCHUMOCTEH
MEX/1y 00bEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHMST M BBIBOJABI IO pE3yibTaTaM MPOBEAEHHOTO
HaAOJIOACHNS, NCCIICAOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTUE MPOLECCA, @ TAKXKE BBIABUIaTh IPEIIOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Paborta ¢ nngopmanmeii:

BBISIBJIATh JE€PUIMTHI MHPOPMALIUH, JaHHBIX, HEOOXOUMBIX AJI1 OTBETA HA BOIIPOC U IS
pelIeHns 3a/1a4y;

BbIOMPATh NH(OPMALIHMIO U3 HCTOYHUKOB Pa3IMUHbIX THIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIIPETUPOBATh MH(OOPMAIINIO PAa3IMYHBIX BUJOB U ()OPM IpEICTABICHHUS,
CTPYKTYPHUPOBaTh HH(OPMALIMIO, IPEACTABIAT €€ B pa3IuyHbIX (opMax, WILTFOCTPUPOBATh
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMALIUHU 10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHbBLE OCliCMBUS, obecneuusaom cchopmuposannocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKACHUS B COOTBETCTBUM C YCIOBHSIMU U LIETSIMU OOLICHUS;
SICHO, TOYHO, TPAaMOTHO BBIPA’KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
IIOSICHEHMSI 110 XOly PELEHUS 3a7jaul, KOMMEHTUPOBATh I1OJIYYE€HHBII pe3yJIbTaT;

B X07ie 00CYKJI€HHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/1aeMOIl TeMBbI, TPOOJIEMBI, pelIaeMOn
3aJla4yM, BBICKA3bIBAaTh UJCH, HALIEJICHHBIE HAa IIOUCK PELICHHUS; CONOCTABIATh CBOM CY)KIEHUS C
CYXACHUSIMU JPYTHX YYaCTHHMKOB JUallora, OOHapyKUBaTh pa3jMuue M CXOJCTBO MO3UIIMI; B
KOPPEKTHOH opme (HGopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKEHHUS;

MPEICTaBIATh pe3yiabTaThl pEIIEHUs 3a/ladd, >SKCIEpUMEHTa, MCCIEAOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUIEHHS ¢ YIETOM 3a/]a4 MPE3EHTALUN U 0COOEHHOCTEH
ayJTUTOPHH.

CoTpyaHnuecTBo:

MTOHUMATh U UCMOJIb30BATh IPEUMYILIECTBA KOMAHIHOW M MHIUBUAYAIbHON paOOThI IPU PELICHUN
y4eOHBIX 3ajlay; MPUHUMATH IeJIb COBMECTHOHM JEATEeNIbHOCTH, IJIAHMPOBATh OPraHU3alHIo
COBMECTHON paboThl, pacHpenensarTh BHIbI paboT, AOroBapUBaThCS, OOCYX AaTh Ipolecc U
pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00Cyk1eHUsI, 0OOMEH MHEHUM, «MO3TOBbIE IITYPMBbD»
Y MHBIE); BBIIOJIHATH CBOIO YaCTh pabOTHI U KOOPJMHUPOBATH CBOM JIEMCTBUS C IPYTMMHU YJI€HAMHU
KOMaHJbl; OILIGHMBATh KAa4yeCTBO CBOEr0 BKJIaJAa B OOUIMI MPOIYKT 1O KPUTEPUSM,
c(OpMyYIHPOBaHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vnusepcanvuvie pecynamugensie oeticmaus, obecneuugaiom  QOpMuposanue  CMblCIO8bIX
YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCHU.

Camoopranu3anus:

COCTaBJISITh IUIaH, AITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PELUICHUH ¢ yu€TOM HOBOI HHQOpMAIIIH.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM pediekcuy Kak OCO3HAHHUS COBEpUIAeMbIX JIEHCTBUH U
MBICJIMTENbHBIX MPOLIECCOB, UX PE3YJIBTATOB; BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
rpolecca U pe3yJibTaTa pelieHsi MaTeMaTH4YeCKOoN 3a/1auH;

MIPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTb ITPH PEIICHUN 3a/1a4l, BHOCUTh KOPPEKTUBbI
B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUAM, OOBACHATh IPUUMHBI JOCTHXKECHHS WIN
HEIOCTHKEHUS PE3yJIbTAaTOB JICATEIIbHOCTH, HAXOAUTh OMMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.
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HNPEAMETHBIE PE3YJIBTATDI
KJIACC

OnepupoBarh MOHATUSMHE: TOUYKA, IIPSIMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICICTBHSI U3 HUX MPHU PEIICHUU TEOMETPUICCKUX

3ajay.

OmnepupoBaTh HMOHATHSIMHM: MAPALICIBHOCTD U MEPICHIUKYISIPHOCTD MPSIMBIX u
IJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PacIOIOKEHHUE MPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBarh TMOHSATHSAMH: JBYTPAHHBIA Yrojd, TpaHW JBYTPaHHOTO yria, pedpo
JBYTPAHHOTO yIJIa; TMHEHHBIN YroJ IBYTPAHHOTO yria; rpalyCHast Mepa JIBYTPaHHOIO yria.

OnepupoBarh MOHITUSIMHU: MHOTOTPAaHHHK, BBITYKIIBIH W HEBBIMTYKIBI MHOTOTPaHHUK,
3JIEMEHTBI MHOTOTPAHHHUKA, IPABHJILHBIA MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIBI MHOTOIPAaHHHKOB (ITHMpaMUIa; MPHU3Ma, MPSIMOYTOIbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBare MHOTOTPDaHHUKH, BBIOMpAs OCHOBAHHWS JUIS  KJiIacCH(pHUKAIIUN
(BBINYKJIBIE ¥ HEBBINYKJIBIC MHOTOTPAHHUKH, TPABUIbHBIC MHOTOIPAHHHUKH, NPSIMbIC |
HAKJIOHHBIE PU3MBbI, TAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUI, HCITOB3YsI METO/T CJICIIOB.

CTpouTh CEYCHHUS] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMIOIHATH (BBIHOCHBIC) MJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HAXOXKICHUE TEOMETPUICCKUX BEIMIHMH 1O 00pa3iiaM Uik ajrOpuTMaM,
MPUMEHSIST U3BECTHBIC AHATUTHYECKUE METONbI TMPU PEUICHUM CTaHIAPTHBIX MaTeMaTHYECKUX
3a]a4 Ha BBIYMCIIEHUE PACCTOSIHUN MEXKIY JBYMS TOYKAMH, OT TOYKH IO MPAMOM, OT TOUYKH 0
TUIOCKOCTH, MEXTy CKPEIIUBAOIIIUMUCS MPSMBIMH.

Pemarp 3aaun Ha HAXOXKJICHUE TEOMETPUICCKHIX BEIMIHMH IO 00pa3iiaM HiTh ajrOpuTMaM,
MIPUMEHSIST U3BECTHBIC AHATUTHYECKUE METOJbI MPU PEUICHHH CTaHJapPTHBIX MaTeMaTHYECKUX
3aa4 Ha BBIYMCIACHHE YIJIOB MEXKIY CKPEIIMBAIOUIMMUCS MPSIMBIMH, MEXKIy MPSIMONH |
TUIOCKOCTBIO, MY IIIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruuciiate 006EMBI U IO IH TOBEPXHOCTEH MHOTOTPaHHUKOB (TIPH3Ma, MUpaMu/Ia) ¢
MpUMEHEHHEM (OPMYJT; BEIYUCIIATH COOTHOIICHUS MEX/Ty TUTOINAISIMHA TTOBEPXHOCTEH, 00bEMaMu
1M0T00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSMH: CHMMETPHs B TPOCTPAHCTBE; IIGHTP, OCh M IUIOCKOCTh
CUMMETPHH; IICHTP, OCh U TIOCKOCTh CHMMETPHH (DUTYPHI.

N3Biekarh, peoOpa3oBBIBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (PUTYpaAX, MPEACTABICHHYIO Ha YepTEkKaxX U PUCYHKAX.

[Tpumensth reoMerpuyeckue (GaKThl Ui PEUICHUS CTEPEOMETPUYECCKHX — 3ajad,
MIPEIITOJIATAOIINX HECKOJIBKO IIarOB PEHICHUS, €CJIM YCIOBHS TPUMEHEHUS 3aJlaHbl B SBHOU
dopme.

[TpuMeHsaTh TPOCTEHIIIME MPOrPAMMHBIC CPEACTBA M DJIEKTPOHHO-KOMMYHHKAI[HOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1ad.

[TpuBOAMTH TpPHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh MONyYCHHBIC 3HAHWSA HA MPAKTHKE: aHAJU3UPOBATh PeabHBIC CUTYAI[HH U
NPUMEHSATh  M3YYCHHBIC TOHATHS B TPOIECCE TOUCKAa  PEHICHHS ~ MaTeMaTHYeCKH
chOpMYITMPOBAHHON TMPOOJIEMBI, MOJCIUPOBATh pEabHbIC CUTyallMd Ha S3bIKE TCOMETPHH,
HCCIIEIOBaTh TOCTPOEHHBIE MOJENN C HCIIOJIb30BAHHEM T€OMETPHUYECKHX IMOHSATHI M Teopem,
armapara aJreOpsl; pelaTh MPaKTHICCKHE 3a/1a9H, CBSI3aHHBIC ¢ HAXOXJICHUEM T€OMETPHUCCKUX
BCJIMYUH.
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OnepupoBatb MOHATUSMH: [VTHHIPAYCCKasT MTOBEPXHOCTb, oOpasyromue
WJIAHIPUYECKON TOBEPXHOCTH; IMIIMHP; KOHUYECKask TOBEPXHOCTh, 00pa3yronne KOHUNIeCKOH
MMOBEPXHOCTH, KOHYC; ChepHUIeCcKas OBEPXHOCTb.

Pacnio3naBath Tena BpameHus ([HJIUHAP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOJTyYEHUS TEJ BpaICHHUS.

KnaccuduupoBats B3auMHOE pacmioiokeHue chepol U TUIOCKOCTH.

OnepupoBaTh MOHITHSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA, BHICOTA CEIMEHTA;
IAPOBOM CJIOW, OCHOBAHHUE MIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOST; MAPOBOM CEKTOP.

Bbraucisate 00bEMBI U IIOMAAM TTOBEPXHOCTEH TENI BPALICHHS, T€OMETPHUYCCKUX TEJ C
MpUMEHEHHEM (HOPMYIL.

OnepupoBaTh HMOHATHSIMHU: MHOTOIPAHHUK, BIMCAHHBIA B C(epy W ONMHUCAHHBIA OKOJIO
cdepsl; chepa, BucaHHas B MHOTOTPAHHUK HUJTU TEJIO BPAIIICHUS.

BBIUUCIIATH COOTHOLICHHUS MEXTY TUIOIIASIMH IIOBEPXHOCTEH 1 00bEMaMHU TTO0OHBIX TEII.

N3o0paxaTth u3ydaemble (UTYpPBI OT PYKH U C NPUMEHCHHEM TPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJl BPAIICHUSI.

W3Biekath, MHTEPIPETUPOBATH M MPEOOPA30BHIBATH HH(POPMAIIHIO O MPOCTPAHCTBCHHBIX
TeOMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B POCTPAHCTBE.

BBINONHATE NEHCTBUS CIIOKEHHSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOKCHHUST BEKTOpA
Ha 4YUCJI0, OOBICHATH, KAKUMH CBOMCTBAMH OHH 00J1aJaio0T.

[TprMeHSTh MPaBUIIO MapalieiIeuIea.

OnepupoBarh NMOHATHUSMHU: JCKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yol MEXKAYy BEKTOPaMH, CKAJISIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTts cymMMy BEKTOPOB M MPOU3BECHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPAMH,
CKaJISIPHOE MPOM3BECHHE, PACKIIABIBATE BEKTOP IO ABYM HEKOJTMHEAPHBIM BEKTOPAM.

3anaBaTh IIOCKOCTh YPaBHEHHEM B JICKApTOBOM CHCTEME KOOPIUHAT.

[MpumensiTh TeoMeTpudeckue (aKThl I PEIICHUS CTEPEOMETPUYCCKUX  3ajad,
MIPEIIOIaraloINX HECKOJIbKO IIArOB PELIECHUS, €CIIM YCJIOBUS TMPUMEHEHUsS 3a/laHbl B SBHOMN
dbopwme.

Pemarp npocreiinie reoMeTpuuecKre 3a/1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPUHATHOTO
MeTOo/a.

Pemate 3amaum Ha J0Ka3aTelbCTBO MaTEMAaTHYECKMX OTHOIIEHWH M HaxXO0XXJICHHE
T€OMETPHUYECKUX BEIUYHMH 0 00pa3liaM WM aJIrOpUTMaM, MPUMEHSSI U3BECTHBIC METOJBI TIPH
pElIeHNY CTaHAAPTHBIX MaTeMaTUYECKUX 3a/1ad.

[IpuMmeHsITh TIpOCTEiiIINe MpOrpaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPECOMETPHUCCKHX 3a]1aY.

[IpuBOoMUTE MpUMEpPHl MaTEeMATHYECKUX 3aKOHOMEPHOCTEW B TMPHUPOAEC M KHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[IpuMeHsITh MONMyYEeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh PEANbHBIE CUTYAIlMH U
MPUMEHITh  W3YYCHHBIC TIOHATHS B  MpoOIEcCce IOWCKAa PEIICHHS  MaTeMaTHYSCKH
chopMyIUPOBaHHON MPOOIEMBI, MOACIUPOBATH pPEANbHBIE CUTYallMd Ha SI3BIKE T€OMETPHH,
WCCIIeIOBATh TIOCTPOCHHBIC MOJCIH C WCIOJB30BAHUEM T'€OMETPHUSCKHUX TOHSITHH M TEOPEM,
amnmapata anreOpsbl; penaTh NPaKTUYeCKHe 3a/1a4M, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUUYECKIX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJACC

npsiMasi, TNIOCKOCTh, MTPOCTpaHCTBO. [IpaBuna
n300pakeHUSIHA PUCYHKAX: N300paKEHHS
TUTOCKOCTEH, TapalIeIbHBIX TPSMBIX
(0oTpe3koB), cepeauHbl OTpE3Ka.

[TonsATHA: Mepecekaromuecs

IUIOCKOCTH, IIepeceKaroIuecs IpsMasu
IIOCKOCTb.

3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeHue MHOTOTPAHHUKOB Ha
PHUCYHKaX, Ha POCKIIMOHHBIX

yepTexxax. HaganbHble cBeleHUs O

KyOe 1 mupaMuze, X pa3BEPTKH

u mojenu. CedeHnss MHOTOTPAHHUKOB.
[TonaTne 06 akCHOMAaTHYECKOM ITOCTPOSCHUH
CTEPEOMETPUH: AKCHOMBICTEPEOMETPUH U
CIIEZICTBUS U3 HUX

HaumenoBanue pazaena KomuuecTBo OcHoOBHOE coiepKaHHe OcCHOBHBIE BUJIBI I€ATEILHOCTH
(Tembl) Kypca 4acoB o0yJaromuxcst
BBeneHue B crepeoMeTpuro 10 OcCHOBHbBIE TIOHATHS CTEPEOMETPUU: TOUKA,  |AKTYaJU3HPOBATH PaKThI U METOIBI

[UIAHUMETPHH, PEJICBAHTHBIC TEME.
Iloy4yaTs npencTaBiIeHUs

0 MIPOCTPAHCTBEHHBIX (pUrypax,
[pa3Oupath NpOoCTEHIITNE MTpaBUiIa
n300paxkeHust 3Tux uryp.
MN300paxkaTh NpsMyIo 1 IJIOCKOCThHA
pPHUCYHKE.

PacnosHaBaTh MHOTOIPAHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
HIIEMEHTBHI.

lesaThb pucyHoKk Ky0a, TUpaMuIbl,
HAXO/JNUTh OIIMOKH B HEBEPHBIX
N300paKCHHSIX.

3HAKOMHUTLCS C CCUCHUSAMHU,

C METOJIOM CJIEJIOB; UCTIOIH30BAThHIIIS
[OCTPOEHHSI CEYEHUSI METO/I CIIE/IOB,
KpaTKO 3alHCHIBATh IIArHITOCTPOCHUS
CCUCHMSI.

Pacno3naBaThb BHJ CEUCHUS




154 OTHOL[IGHI/Ifl, B KOTOPLBIX CCUYCHUC ICTIUT
pebpa kyOa, HAXOIUTh IUIOMIAAbCCUCHUSI.
Hcnoab30BaTh 1o100ue Mpu
peIICHUH 3a71a4 Ha MOCTPOCHHUE
CECUYCHU.
3HAKOMHUTBCS C AKCHOMATHYECKIM
HIOCTPOCHHEM CTEPEOMETPHH,
C aKCHOMaMH CTEPEOMETPUUHN
CJICACTBUAMMU U3 HUX.
HNirocTpupoBaTh aKCHOMBI
PHCYHKaMH U TIpUMEpaMu
U3 OKPYKAOIIEH 00CTAaHOBKHU

[IpsiMble 1 TUIOCKOCTUB
IPOCTPAHCTBE.
[TapamienbHOCTD NPAMBIXU
[IJIOCKOCTEN
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B3anmHoe pacnosioskeHue npsiMbIX B
MPOCTPAHCTBE: NMEPECEKAIOIINECH,
MapajyieabHbIE U CKPEIINBAOIINECS
MIpsIMBIE.

[TapannensHOCTb MPAMBIX

U IIJIOCKOCTEN B IIPOCTPAHCTBE:
MapaJijIeabHbIE NIPSMbIC

B IIPOCTPAHCTBE; MAPAIIIETBHOCTBTPEX
MPSAMBIX; IAPAIIETBHOCTD NPSIMOM U
TIOCKOCTH. YTJBI

C COHANpPaBJIECHHBIMA CTOPOHAMU; YTOJI
MEXKY NPSIMBIMU B IIPOCTPAHCTBE.

AKTYaJIu3upoBaTh (HaKThl 1 METOIbI
TUTAHUMETPHUH, PEJICBAHTHBIC TEME,
MPOBOJINTH AHATOTHH.

IlepeuncasiTb BO3MOKHBIE CIOCOOBI
PACIIONOKEHHSI IBYX MPSIMBIX

B IPOCTPAHCTBE, MIUTIOCTPUPOBATH NXHA
pruMepax.

JlaBaTb onpenejieHue
CKPETMBAIOIIIXCS TIPSIMBIX,
(bopmynupoBaTh IpU3HAK
CKPELIMBAIOIIUXCS TPSIMBIX

A IPUMCHSTH €TI0 IpHU PCIICHUU




[TapamienbHOCTD IIIOCKOCTEH:
napasuiesIbHble JI0OCKOCTH; CBOMCTBA
napajiesIbHbIX MJIOCKOCTEH.

[Ipocreiimue npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTHU: TE€TPa’Ip, KyO,mapaieienurne];
IIOCTPOEHHE CECUEHUI

3a/1a4.
Pacno3zHaBaTh nIpU3My, Ha3bIBaTh €€
DIIEMEHTHI.

CTpouTh CeueHus IPU3MbIHA

TOTOBBIX YCPTCIKAX.

IlepeuncasiTb BO3MOKHBIE CLIOCOOBI
B3aMMHOTI'O PACIIOJIOKEHUS IPSAMON U
[JIOCKOCTH B IIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIIME IPUMEPBI U3 PEATILHOM
PKHU3HU.

J/laBaTh onpenenenne

[1apaJJIEIbHOCTH IPSIMONH

[JIOCKOCTH.

DopMyJIMPOBATH NPU3HAK
MapajyieIbHOCTH PSAMOI

U TUIOCKOCTH, YTBEPKIECHUE O IPSIMON
TepecedeHus ABYX IIIOCKOCTEN, MPOXOIAIINX
yepe3 napajlyiesIbHbIC MIPSIMBIE.
PemaTe mpakTHYECKHE 3a1a4NHA
[MOCTPOCHUE CEUYECHUI
MHOTOTpaHHUKA.

OO0BACHATH Cllydan B3aMMHOTO
[pACTIONOKEHHUS MIIOCKOCTEH.

/laBaTh onpeneneHue napamuieabHbIX
[JIOCKOCTEM; IPUBOJUTD IIPUMEPBI




13 peasbHOU KU3HU U OKPYKAIOIICH
00CTaHOBKH, WILTFOCTPUPYIOLIUE
[apaJyIeIbHOCTh IUIOCKOCTEH.
Hcnonb30BaTh NpU3HAK MAPAIIIEIBHOCTH
NBYX INIOCKOCTEH, CBOMCTBA MapajuIeIbHbIX
MJIOCKOCTEMNPU pELICHUH 3a]1a4 Ha
[HOCTPOEHUE.

OO0BSICHATB, UTO Ha3bIBACTCA
NapauleIbHbIM IPOEKTUPOBAHUEM

M KaK BBITIOJIHACTCS TPOEKTUPOBaHUEDUTYD
Ha IJIOCKOCTb.

N300paxaTh B mapauiebHON

MPOEKIUU Pa3INYHbIC

reoMeTpHUecKue (GUrypsl.
MoaeJnpoBaTh peaibHble CUTYallUUHA
SI3BIKE T€OMETPHUH, UCCIIEI0BATh
[MOCTPOEHHbBIE MOJIEIIN

C UCII0JIb30BAHNEM I€OMETPUUYECKUX
[TOHATUM.

Hcnosib30BaTh NpY PEIICHNUHN 33/1a4Ha
[MOCTPOEHUE CEUCHUH MTOHATHE
MapajyieIbHOCTH, IPU3HAKU

1 CBOMCTBA MapaJlyiesIbHbIX MPSAMbIXHA
MJI0CKOCTH




[lepnieHIMKYJIAPHOCTD NPSIMBIX U
[IJIOCKOCTEN
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[TeprieHAMKYASIPHOCTD MIPSAMOU

Y TUIOCKOCTH: NEPIEHANUKYIISIPHBIE NIPSMBbIE
B [IPOCTPAHCTBE, MPSMbIE apaJJICIbHbIE U
NEPIEHIUKYJIAPHBIEK NIOCKOCTH, TPU3HAK
NEPIEHIUKYJIIPHOCTU PAMOK

U IUIOCKOCTH, TEOpEMA O IPSIMOM
NEPIEHAUKYIISIPHON IIJIOCKOCTH
[leprnieHauKyIAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 INIOCKOCTH

AKTYaJu3upoBaTh (HaKThl U METOIBI
[JIaHUMETPUH, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTHHU.

O0BACHATH, KAKOW YTOJ HA3bIBACTCAYTIIOM
MEX/1y IIEPECEKaIOIMMUCS IPSIMbIMU,
CKPELIMBAOIINMUCS

MpsIMBIMU B IIpocTpaHcTBe. JlaBaTh
onpeeseHHe EPICHINKYISIPHBIX
[IPSIMBIX U PSMOU,

[EePIEHIUKYISIPHONK MIIOCKOCTH.
Haxoaurthb yrisl MeXIy
CKPEIMBAIOIIUMHUCS IPSIMBIMU B KyOeu
nupamMu/e.

IpuBoaUTHL MPpUMeEPHI U3 PEATHLHOM )KU3HU
1 OKpY>KaroIen 00CTaHOBKH,
MJUTIOCTPUPYIOLITHE

MEpIEeHIUKYIIPHOCTD NPSIMbIXB
MPOCTPAHCTBE

Y [IEPIIEHIUKYIISIPHOCTD MTPSIMONK
MJI0CKOCTH.

DopMyJIMPOBATh NIPU3HAK
MEPIEeHIUKYISIPHOCTA TMPSAMON U
MJI0CKOCTH, IPUMEHSTH €T0 Ha

MpaKTUKE: OOBSACHATH
MepIeHANKYIIPHOCTh pedpa Kyba

1 IMAaroHaii ero rpaHu, KOTOpast €ro




HE COJICPKUT, HAXOAUTh JUIMHY AHaroHaan
Ky0a. BEIYHCISTH BEICOTYPABUIBLHOM
TPEYTrONbHOU

Y IPABUJILHON YETHIPEX YTOJIbHOM

nUpaMu/ 10 AJIuHaM péodep.

PemiaTe 3a7a4y Ha BBIYUCIICHUS, CBA3aHHBIC
C IIEPIICHIUKYIISIPHOCTBIONIPSAMON U
MJI0CKOCTH,

C MCIOJb30BaHUEM MPU PELLICHUU
MIAHUMETPUUECKUX (PaKTOB

1 METOJIOB.

OO0BbACHATD, YTO HA3LIBAIOT
[EPIIEHIUKYIISIPOM U HAKJIIOHHOM U3 TOUKH

K TUIOCKOCTH;, TPOCKIUEN

HAKJIOHHOM Ha IIOCKOCTh. OOBSACHATD,4TO
Ha3bIBACTCS PACCTOSTHUEM:

OT TOYKH JI0 IUIOCKOCTH; MEKIY
MapaJuICIbHBIMU INIOCKOCTAMU; MEKIYITPIMOMN
U [1apajuIeIIbHON en

[UIOCKOCTBIO; MEXKIY

CKpeluBaomumMucs npssmeiMi. Haxoauts 3tu
[paccTOsIHUA B MPOCTHIXCITy4yasx B KyOe,
MApaMujie, IpU3Me.

MoaeJMpoBaTh peajIbHbIE CUTYallMUHA
SI3BIKE TEOMETPHUH, UCCIIEIOBATh
[IOCTPOEHHBIE MOJIEIU

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX ITOHATUMN.
Hcnosib30BaTh IIPU PEILICHUN 33]1a4 Ha
rmoctpoeHue ceuenuii reopemy [ludaropa,
CBOMCTBA NPSIMOYTOJIbHBIX

TPEYTOJIbHUKOB




VYTIBl M@XKAY IPSIMBIMHU U
MJIOCKOCTSIMU
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VYTIubl B IPOCTPAHCTBE: YIOJl MEXIY
IPSIMOM U IIJIOCKOCTBIO; JBYTPAHHBINYTOJI,
JIMHEWHBIN yroJl IByrPaHHOrO yria.
[lepneHUKyYIAPHOCTD IJIOCKOCTEM:
IIPU3HAK EPIEHANKYIIPHOCTH JBYX
mwiockocteil. Teopema o Tpéx
MEepIEHIUKYISIpax

AKTYaJIM3MPOBaTh (DaKThl U METO/IbI
[JIAHUMETPUU, PEIICBAHTHBIE TEME,

[IPOBOJUTH AHAJIOTHUH.

/laBaThb onpeaejieHHe yria MeK1y NPAMOU U
[JIOCKOCTBIO, JOPMYIHPOBATH TEOPEMY O

TPEX MEPHEeHIUKYISIpax U 0OpaTHYIO K HEM.
Haxoauthb yroia Mexxay npsmMou nu
IJIOCKOCTBIO B MHOTOTPaHHHUKE,

[pacCTOsIHUE OT TOYKH J0 IPSIMOU

Ha IJIOCKOCTH, UCIIOJIb3YsI TEOPEMY

0 Tpéx mnepneHaukyiasapax. I[IpoBoauts Ha
YepTeXe MNEPHeHIUKYJSIp: W3 TOYKH Ha
[PSIMYIO; U3 TOUYKH Ha IUIOCKOCTb.

JlaBaThp onpenencHue AByrpaHHOTOYIJIA U

ero 31eMeHTOB. OOBSICHATH PABEHCTBO

BCEX JIMHEMHBIX YITIOB ABYTPAaHHOIO yrija.
Haxoaure Ha 4Yeprexe ABYTPaHHBIM yrou
[pu pebpe MApaMU/JIBbI, IIPU3MBI,
napajuiesICnuneaa.

/laBaTp  ompeneseHue yria  MEXIy
MJI0CKOCTSIMHU.

JlaBaTh onpeneieHue

n  (opMyJIHPOBaTh  NPHU3HAK
B3aUMHO MEPIEHIUKYISPHBIX
MJIOCKOCTEM.

HaxoauTthb yriibl MeXay IJIOCKOCTSIMUB KyOe
Y IUpaMHUJE.

Hcnonb30BaTh IIpY PEILICHUY 3a1a4
OCHOBHBIE TEOPEMBI U METOJIbI
MJIAaHUMETPUH.

MopenupoBaTh peanbHblE CUTyallUNHA




SI3BIKE TEOMETPHH, HCCIAEA0BATH
[MOCTPOEHHBIE MOJIEITH

C UCII0JIb30BAHUEM T€OMETPUUYECKUX
TOHSTHH.

Hcnoab30BaTh I1pU  PEIICHUM 33/1a4 Ha
[MOCTPOCHUE CEYECHHM COOTHOIICHUS B
[PSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHOTrOTpaHHUKH
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[lonsiTIE MHOTOTpaHHHUKA,

OCHOBHBIE 3JIEMEHTBI MHOI'OI'PAaHHHUKA,
BBIITYKJIBIC 1 HCBBIITYKJIBIC MHOT'OI'PAHHUKH,
pa3BEPTKAa MHOIOTPAHHUKA.

[Ipu3ma: N-yrosibHas npusma; rpaHu

Y OCHOBAHUS MIPU3MBIL; IIpsiMasi U
HaKJIOHHAs IPU3MBbI; OOKOBast

U IIOJIHAS IOBEPXHOCTD IIPU3MBI.
[Tapamnenenunen, npsAMOYTroJbHbBIN
NapajuieJIenuIe]] U ero CBOWCTBA.
[Inpamua: N-yronpHas NMpaMuaa,rpaHu
1 OCHOBaHUE MUpaMUIbl; OOKOBast U
TIOJIHAs IIOBEPXHOCTh

MMpaMU/Ibl; TpaBUIIbHAS U yCEUEHHAs
upamua.

DJIEMEHTBI IPU3MBbI ¥ IMPAMHU/IBI.
[IpaBHUIBEHBIE MHOTOTPAHHUKHU:

MIOHATHE MTPaBUIIBHOTIO

MHOTOTpaHHUKA; IPAaBUJIbHAS IIpU3Ma U
MpaBUJIbHASA IMPaMUa; IPABUIbHAS
TpeyroyibHasi MUpaMuaa

U TIPaBWIBHBINA TETpa’p; KyO.
IIpencrasnenue o MpaBUIIBHBIX
MHOI'OTPaHHUKAX: OKTa’3Ap, NOACKAdAPH

AKTYaJu3upoBaTh (HaKThl U METOIBI
MJIAaHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTUH.

/laBaTh onpe/esieHne napasuieienunea,
pacno3HaBaTh €rOBU/IbI U U3y4aTh CBOMCTBA.

/laBaTh onpenenenye nupaMuisl,
PAacno3HaBaTh BBl TUPAMHUI,
(opmy.1upoBaTh cBOCTBa pEOep,rpaneit

1 BBICOTHI IIPABUJIBHON MMPAMHUJIBI.
HaxoauTp ILI0OIIAL TOJIHOMN

1 OOKOBOI MOBEpXHOCTHU NnupaMu/sl.JlaBaTh
onpeaeieHHe yCeYEHHON TUpaMu/bl,
HAa3bIBATh €€ DJIEMEHTBHI.

DopMyJIMPOBATH TEOPEMY

0 TUTOIIAIM OOKOBOM TTOBEPXHOCTH
[IPaBUJILHON YCEYEHHOM MUPAMUIBI.
Pemathb 3aaun Ha BBIYUCIICHUE,
CBSI3aHHBIE C MUPaMUIaMU, a TaKKe3a1auu
Ha MOCTPOEHHUE CEUCHUH.

/laBaTh onpeaejieHHe PU3MBI,
Pacno3HaBaTh BU/BI IIPHU3M,
n300pakaTh IPU3MBI HA YEPTEXKE.
HaxoauTh mIomanb MOIHON WU
OOKOBOI TIOBEPXHOCTH MPHU3MBI.




UKOCa3P.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKU,ITPSIMOM, TUIOCKOCTH.
DNIeMEHThl CAMMETPHUH B MTUpaMUIax,
napajuiesienuneaax, NpaBuibHbIX
MHOT'OTpaHHUKAX.

Beruncienue 3;1eMEHTOB MHOIOI'PaHHUKOB:
péOpa, nuaroHany, yrisl. [Tnomans 60koBoi
IIOBEPXHOCTHH ITOJIHOW ITOBEPXHOCTHU IIPSAMOMN
IIPU3MBI, IUIOIIAb OCHOBAHUI, TEOPEMAO
OOKOBOI IMOBEPXHOCTH NPSAMOM IPU3MBI.
[Tnomans 60KOBOM MOBEPXHOCTU U
ITIOBEPXHOCTH IPaBUJIBHON IMPAMU/IBI,
Teopema

0 IIOIa1 OOKOBOM MOBEPXHOCTUYCEUEHHOM
MIAPAMMIBI

M3yuarh cooTHOLIEHUS Diliiepa U1 yuciia
pEOep, TpaHell U BEPIIMHMHOIOTPaHHHUKA.
M3y4aTh BUIbI IPABUIIBHBIX
MHOTI'OI'DaHHHUKOB, UX Ha3BaHUSIM KOJIMYECTBO
TCpaHei.

MN3y4aTh CUMMETPUIO

MHOTOTDaHHHUKOB.

OO0BACHATH, KAKME TOUYKH HA3bIBAIOTCS
CUMMETPUYHBIMA OTHOCUTENIBHO JAHHOU
TOYKH, IPSIMOWMIIN IIJIOCKOCTH, YTO HA3BIBAOT
[IEHTPOM, OCBIO WJIH IIJIOCKOCTBIO CUMMETPUHU
(bUrypsl.

IpuBOAUTH MPUMEPbI CHMMETPHUYHBIX QUTYD
B apXUTEKTYPE,TEXHUKE, IPUPOJIE.
MoaeMpoBaTh peajlbHbIE CUTyallMUHA

SI3bIKE TCOMETPUH, UCCIIEN0BATh

ITOCTPOCHHBIE MOJIENH

C UCII0JIb30BAHUEM I€OMETPUYECKUXITOHATHUH,
MCII0JIb30BaTh 110001€ MHOTOIpaHHUKOB

OO6BbEMBI MHOTOIPAaHHUKOB

TToustue 06 00BéMe. OOBEM
MUPaMHUJIBI, TIPU3MBI

AKTYaJM3MpoBaTh (HAKThl U METOIbI
MJIaHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPAIOTCS 00bEMBI
TEJ, IPOBO/I aHAJIOTUIOC U3MEPEHUEM
mniomniaaei

MHOTOYTOJIbHUKOB. POpMy/JIMPOBATH
OCHOBHBIE CBOICTBa 00BEMOB.
H3y4arts, BBIBOAUTE GOPMYJIBI

00BbEMa IPSMOYTOJIBHOTO
napaulesenune/a, Ipu3MbIn

MUpaMHuIbl.




BbruucasTe 005EM IPU3MEI

Y TUPAMHJIBI 10 X JIEMEHTaM.
IpuMeHATH 00BEM IS peILICHHS
CTEPEOMETPUYECKUX 3a/1a4 U

U1 HAXOXK/ICHUS] TEOMETPUIECKUX
BEITMYHH.

MoaeMpoBaTh peabHbIC CUTYallunHA
SI3BIKE TEOMETPUH, HCCIeT0BATh
[IOCTPOEHHBIE MOAEIH

C MUCITIO0JIb3OBAHUEM I'COMETPHUICCKUX TTOHSATHH

YACOB I10 ITPOTPAMME

[loBTOpEeHME: ceuenus, 4 ITocTpoeHune ceuennii B CTpouTh ceueHre MHOTOTpaHHHKA
PACCTOSIHUS U YIJIbI MHOT'OI'PAHHUKE. METOJOM CIIE/IOB.
Boruncnenue pacCTOSHUN: MEXY IBYMs JlaBaThb onpeneseHHe pacCTOSTHUAMEXK LY
TOYKaMH, OT TOYKH JI0 MPSIMOM,0T TOUKH 10  [hUrypamu.
IIJIOCKOCTH; MEXKIY Haxoauthb paccTosiHME MEXIY
CKpPEILIMBAIOIINMHUCS MIPSIMBIMH. mapalJICJIbHBIMH IIJIOCKOCTAMMU,
BBIUNCIICHHE YTIIOB: MEXLY MEXKy TUIOCKOCTBIO U NapajlieIbHOMeN
CKPELIMBAIOIIMMUCS IPSIMBIMH, MEKIY MPAMOH, MEXKITY
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX CKPCIIHBAIOIMUMHCA IIDAMBIMH.
YIJI0B, YITI0B MEXYIUIOCKOCTAMHU CTpOUTS JIMHEHHBI yros
NIBYTPaHHOI'O yIJIa HA YEPTEkKE
MHOTOTpaHHUKA U HAXOJIUTh €TI0
BEJTUYHHY.
HaxoauThb yriibl MeXAy MJIOCKOCTAMHU
B MHOTOTpaHHHUKaX
OBILEE KOJIMYECTBO 68




11 KJACC

HaumenoBanue pasnena KonunuectBo OcHoOBHOE coiepKaHHUe OCHOBHBIE BUJIBI IEATEIBHOCTU
(Tembl) Kypca 4acoB o0yJaromuxcst
Tena BpaleHus 12 Cdepa u wap: neHTp, paauyc, 1uamerp; AKTyaIu3upoBaTh (hakThl U METO/IbI

IUTOIIA/Ib TOBEPXHOCTH cepbl. Bzanmuoe
pacriosioskeHue chepsl U MI0CKOCTH;
KacaTelbHasl IJI0CKOCTh K cepe; uomanb
cdepsl.

N3obpaxenue cepsl, mapaHa

TUTOCKOCTH.

CedeHus mapa

[UIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NMPOBOAUTH AaHAIOTHH.

JlaBaThb onpeejienus chepsl U mapa,nx
LEHTpa, paauyca, AHaMmeTpa.
Onpeaensts chepy Kak purypy
BpallleHUsI OKPYKHOCTH.

HccaenoBars B3anMHOE

pacnosoxeHue chepsl U MI0CKOCTH,ABYX
cdep, HIJIICTPUPOBATH 3TO HA
YepTekKax U pUCyHKax.
dopmyaMpoOBaTh ONpPEICTICHUE
KacaTelbHOM TUIOCKOCTH K cdepe,
CBOWCTBO U IPU3HAK KACATEIbHON
MJIOCKOCTH.

3HAKOMHTBCS C T€OJIE3NIECKUMU
JTUHUAMH Ha cepe




HunuHapudeckas TOBEPXHOCTb,
o0Opasyromue MUIHHIPHIECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUYECKOI
noBepxHocTu. [lununap: ocHoBaHUSIN

O0KOBast MOBEPXHOCTH, 0Opa3yrouias u

0Cb; IJIOLIA/1b
OOKOBOM M MTOJTHOW TOBEPXHOCTH.
N3006pakenue MuIMHIPA

Ha rockoctu. Pa3BépTka nuinnHpa.
Ceuenus nuimHApa (MIOCKOCTHIO,
napajuienbHON 1IN

MEePIEeHIUKYISIPHON OCH IUIHH]IPA)

OO0BSCHATH, YTO HA3BIBAIOT LIWJIMHIPOM,
Ha3bIBaTh €ro AJeMeHThL. U3yuaTs,
00BbSACHATD, KaK MOJYYUTHLMIIUH]IP MTYTEM
BpaIIeHUs

MPSAMOYTOJIbHUKA.

BbIBOANTH, HCMOIB30BATH (DOPMYIIBLIIIS
BBIYMCIICHHS IIJIOMIaaH OOKOBO
MOBEPXHOCTU LIMJIMHIpA.

H3yuars, pacnio3HaBaTh pa3BepTKY
HWJIMHpPA.

HN300pakaTh HUIUHJP U €TI0 CEYEHUS
IJIOCKOCTBIO0, MMPOXOISIIEH Yepe3 ero och,
NapaieIbHON WIn

MEPIEHIUKYISIPHON OCH.

HaxoauTts miomniagn 3THX CEYSHUM.
MoaeanpoBaTh peajibHbIE CUTYallUMHA
SA3bIKE TEOMETPUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOAEITHN

C UCTIOJIb30BAHHEM F€OMETPUUECKHUX
MOHSITHH

Konnueckas noBEpXHOCTB,
o0Opa3zyromue KOHHIeCKOU
MMOBEPXHOCTHU, OCh 1 BEpIIMHA
KOHUYECKOU MOBEPXHOCTH.
Konyc: ocHOBaHMe 1 BeplInHa,
o0pasyloIas 1 oCh; IJIOLIAIb

OO0DbsCHATH, KAKOE TEJIO HA3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaThb €r0
JJIEMEHTBI.

N3yuathb, 00bACHATD, KaK TOJYYUTHKOHYC
IIyTEM BpalLlCHUs

IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA.




OOKOBOM 1 TIOJTHOM IMMOBEPXHOCTH.
YceuéHnplii KoHyc: 00pa3yronmen
BBICOTA; OCHOBAHMS B OOKOBas
MMOBEPXHOCTb.

N300pakeHre KOHyca Ha TNIOCKOCTH.

Pa3Béprka koHyca.

Ceuenus KoHyca (MJI0CKOCTHIO,
napauieIbHON OCHOBAHHUIO,

Y TIJIOCKOCTBIO, IPOXOASIIEH
yepes BEpILUHY)

HN300paxkaTh KOHYC U €r0 CEUYCHUS
IUIOCKOCTBIO, IIPOXOASIIEN YEPE3 OCh,H
IIJIOCKOCTBI0, IEPIEHAUKYJIIIPHON

K OCH.

H3yuars, pacno3HaBaTh pa3BEPTKY
KOHYyca.

BbIBOANTEH, HCII0JIB30BATH (POPMYIIBLIIS
BBIUMCIICHUSI 1101111 OOKOBOM
IIOBEPXHOCTU KOHYCA.

HaxoauTtsb mioniagyd ceYeHuH,
IIPOXOJAIIMX Yepe3 BEPIUNHY KOHYCAWIN
MEPIEHIUKYISIPHBIX €70 OCH.
OO0BSICHATH, KAKOE TEJIO Ha3bIBACTCS
YCE€UYEHHBIM KOHYCOM.

N3y4athb, 00bACHATD, KaK €r0
MTOJIYYUTh IIyTEM BpPAILLECHUS
IIPSAMOYTOJIBHOW TpameLuu.

BbiBoAMTH, IPUMEHATH GOPMYITY JUIS
BBIUKCIIEHHS IUIOIIAa OOKOBOI
IIOBEPXHOCTH YCEYEHHOI'O KOHYCa

KoMOuHamust Ten BpameHus

Y MHOTOTPaHHUKOB. MHOTOI'paHHUK,
OTIMCAHHBIN O0KOJI0 cdepsl; chepa,
BIIMCaHHAas B MHOI'OI'PaHHUK WJIA

B TEJIO BpAIICHUS

AKTYyaJau3upoBaThb (HaKThl U METOJIbI
IIAaHUMETPHH, PEICBAHTHBIC TEMC,
IIPOBOJUTH AHAJIOTHH.

Pemarhb cTepeoMeTpu4eCKHE 3a1a4H,
CBSI3aHHBIE C TE€JIAMU BpaICHUS,
ITOCTPOEHHUEM CEYEHUH TeJl BPALLCHHUS],




¢ KOMOMHAIMSIMU TeJl BpallleHUs

Y MHOTOTPAaHHUKOB Ha HaX0XKJICHHUE
reOMETPUUYECKUX BEITUYHH.
Hcnoab30BaTh MpH peLICHUN
CTEpEOMETPUYECKUX 3a/1a4
TUTAHUMETPUYECKUE (PaKThl U METOBI
3aJ]auu Ha BBIYUCIICHHE

U JIOKa3aTeIbCTRO.

MoaeanpoBaTh peajibHbIE CUTYallUMHA
SI3bIKE T€OMETPUH, UCCIIE0BATH
MOCTPOEHHBIE MOJEITH

C UCIIOJIb30BaHUEM I€OMETPUUYECKUX
MOHSATHHI

OO0BEMBI TENT

Ilonsarue 06 06néMe. OCHOBHEIE
CBOMCTBA 00BEMOB TeEI.

O6béM nunmHIpa, Konyca. O0béM
1iapa ¥ miomaab chepsl

AKTYyaJIu3upoBaThb (HaKThl U METOIbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MMPOBOAWUTH aHAJIOTUH.

BbIBOANTB, HCII0JIB30BATH (JOPMYIIBI
00BEMOB: MPU3MBI, IWJIMHPA, TUPAMU/IBI,
KOHYCAa; yC€4EHHOU MUPAMHUJIBI U
YCE4YEHHOI'0 KOHYCA.

Pemate crepeoMeTpuyecKue 3a1a4u,
CBS3aHHBIE C BLIYUCIEHHEM 00BLEMOB.
®opMyJIMPOBATH OIIPEIEICHAE NIAPOBOTO
CErMEHTa, MAapOBOro CJIOS,IIAPOBOrO
CEKTOopa.




IpumeHsTH HOpMYIIBI
JUIST HAXOXKACHHUS 00BEMOB IIAPOBOTO
CErMeHTa, IIIapOBOTO CEKTOPa

[Tono6Hble Tea B IPOCTPAHCTBE.
CoOOTHOIIEHUS MEXKTY TUIOIIAISIMHU
MMOBEPXHOCTEM, 00BEMaMU TTOTOOHBIXTEN

Pemars cTepeomeTpuyeckue 3aaauu,
CBsI3aHHBIE C 00BEMOM I11apa

U TIomaasio chepsl. MoaempoBaTh
peanbHble CUTYallMMHA SI3bIKE T€OMETPUH,
HCCIIEIOBATh TOCTPOCHHBIE MOJICIIH

C UCTIOJIb30BAHUEM F€OMETPUUECKHUX
MMOHSTHH.

AKTYaJIu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPHUH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTUH.

Pematnb CTEPEOMETPUUYECKHE  3ajayH,
CBSI3aHHBIC C COOTHOIICHHEM OOBEMOB M
MMOBEPXHOCTEN MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MoaeanpoBaTh peajibHbIE CUTYallUMHA
SI3bIKE€ TEOMETPUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETTH

C UCTIOJIb30BAHUEM F€OMETPUUECKHUX
MMOHSTHH

BekTopbl 1 KOOPJMHATHIB
IPOCTPAHCTBE

10

BexTop Ha muiockocTH
u B ipocTpaHcTBe. CoxeHne
1 BbIYUTaHUE BEKTOPOB. Y MHOKEHUE

AKTyanu3upoBaTh (hakThl 1 METO/IbI
IUIAaHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOAUTDH aHATOTHH.




BEKTOpa Ha 4ncio. Pasnoxenue
BEKTOpPA M0 TPEM HEKOMIUIaHAPHBIM

BekTopam. [IpaBuio napamienenunena.

Pemenue 3ana4, CBA3aHHBIX

C IPUMEHEHUEM IIPABUII ACHUCTBUIC
BEKTOPAMH.

[IpsimoyronbHas cucTeMa KOOpAUHATB
npocrpancTse. KoopauHarsl

BekrTopa. [Ipocreitmme 3agayns
KOOpJMHATAaX. YTOI MEXKIY
BekTOopamu. CKajsipHOe
IIPOU3BENCHNE BEKTOPOB.
Boruncnenue yrioB Mexay NpsSMbIMUU
IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBII METO

MIPH PEIIEHUH FT€OMETPUUECKHX 3a7a4

OnepupoBaTh NOHSATHEM BEKTOPB
IIPOCTPAHCTBE.

®opmyIMpPOBATh ITPABUIIO
NapajuleenuIea pyu CII0KECHUU
BEKTOPOB.

CxiaabIBaTh, BBIYMTATH BEKTOPHI,
YMHOKAaTh BEKTOp Ha yuciio. U3yuyars
OCHOBHBIE CBOMCTBA 3TUXOIEPALIUH.
JaBaTh onpeneneHue npsaMoyrojabHOU
CHUCTEMbI KOOPJMHAT B ITPOCTPAHCTBE.
Boipa3uth KOOpAMHATHI BEKTOpA Yepe3
KOOPJMHATHI €r0 KOHIIOB.

BoiBoauth, ncnosb3oBarh Gopmyay
JUIMHBI BEKTOPa U PACCTOSIHUS MEXKITY
TOYKAMHU.

BripaxaTh CKansipHOE MPOU3BEICHUE
BEKTOPOB 4YEPE3 UX KOOPAUHATHI,
BBIYUCIIATH YTOJ MEXAY JBYMS
BEKTOpPaMHU, IBYMsI IPSIMBIMH.
HaxoauTh yron Mexay npsaMon

U TJIOCKOCTBIO, YIOJI MEXIY ABYMS
IJIOCKOCTSIMU aHAJIUTUYECKUMU
METOJIaMH.

BopiBoauThH, HCNOJIB30BATH (GOPMYJLY
pPacCTOAHUSA OT TOUKH J0 IIJIOCKOCTH




[ToBTOpEeHME, 0000IICHUE U 7 OcHoBHbIE PUTYpBI, (AKTBI, TEOPEMBIKYpPCA
CUCTEMAaTH3AIIHsI 3HAHUIA IUTAHUMETPUH. 3aauu TUIAaHUMETPUH U
METOJIbI UX
pElICHHUS.

OcHoBHBIE PUTYpPHI, PaKThI, TEOPEMBIKYpCa
cTepeoMeTpun. 3aJa4n CTEPEOMETPUH U
METOBI UX PEIICHHS

Pemars mnpocreiiiine 3agayu Ha
HaxXOXJEHWe JUIMH U YIJOB B
reOMETPHUECKUX (PUTypax,

npuMeHsATh TeopeMy [Iudaropa, Teopemsl
CHHYCOB U KocuHycoB. HaxoauTs miomans
MHOI'OYTOJIbHUKA,KpyTa.

Pacno3naBath nogo00HbIe GUTYPHI,
HaXO/IUTh OTHOIIEHUS JJIMH

Y IUIOLIAJCH.

Hcnoab3oBaTh IpU pelicHUN
CTEpEOMETPUYECKUX 3aj1ay (paKThI
METO/Ibl IIJITAHUMETPUU

OBIIEE KOJIMYECTBO 34
JACOB I10 ITPOTPAMME

Temarnueckoe niuanupoBanue 10 knace

[TapamiensHOCTh NPSIMBIX U IIJIOCKOCTEN

No HaunmeHnoBaHnue pa3ziesioB ¥ TEM MPOrpamMMBbl KomnuectBo wacos DnexTpoHHbIE (U POBLIE)
i/ Bcero| KonTtpomnbHbie [MpakTryeckue 00bpasoBaTeNbHbIE PECypChl
paloThI paloThI
1 BBenenune B crepeoMeTpuio 10 1
[IpsiMbie U TIIOCKOCTH B TPOCTPAHCTBE. 12 1 https://edsoo.ru/ https://math-ege.sdamgia.ru/

www.timt4math.ru

3  TlepneHauKyaspPHOCTH MPSIMBIX U IJIOCKOCTEH 12 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
4 VYTIIbI MEXAY MPSMBIMH U TIOCKOCTSIMU 10 1 https://edsoo.ru/ https://math-ege.sdamgia.ru/

www.timtdmath.ru
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5  MHororpaHHUKH 11 1 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timtdmath.ru
6  OOBEMBI MHOTOTPAHHUKOB 9 1 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timtdmath.ru
7  TloBropeHHe: CeueHUs, PACCTOSHUS M YTIIbI 4 1 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timtdmath.ru
JloGaBuUTH CTPOKY
OBIEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 68 | 5
11 KJIACC
No Haumenosanue pa3nenos u teMm KomnmuecTBo wacos DnexTpoHHbIe (1M pOBLIe) 00pa3oBaTeNbHbIC
n/n HIPOTpaMMBI Bcero|  KountposbHbie [MpakTHyeckue PeCypPCBI
paboThI paloThI
1 Tena BpaieHus 12 0 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
2 OO0BEMBI TEN 5 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
3 BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE 10 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
4 [ToBTOpeHwue, 0600meHNe, cucTeMaTu3anus | 7 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
3HAHHH www.timt4math.ru
Jl06aBUTh CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOT'PAMME
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IHHOACHUTEJIBHAA 3AIITUCKA
BeposiTHOCTB M cTaTHCTUKA(0A30BbIil YPOBEHD)

PaGouas mporpamma yueOHOTO Kypca «BeposiTHOCTh M CTATHCTHKA» 0a30BOTO YPOBHS
st ooydaroruxcest 10 —11 kmaccoB pazpaborana Ha ocHOBe dDeepallbHOr0 rocy1apCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa CPEIHET0 00IIero 00pa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPEABABISAEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAAUIMA POCCUHCKOTO
oOpa3zoBanus. Peanmzanus mporpaMMbl 00ECIIEUNBACT OBJIAJICHUE KITFOUYEBBIMH KOMIICTCHIIUSMU,
COCTaBJISIIOUIMMH OCHOBY JJIsi CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa3oOBaHUs, LEIOCTHOCTH
OOMIEKyIBTYPHOTO, TMIHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JTMYHOCTH O0YJAFOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYu4ebublil Kypc «BeposTHOCTb U cTaTHCTHKa» 0a30BOr0 YPOBHS SBISETCS MPOJIOJIKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW mikoibl. Kypc
npegHasHaueH A GopMupoBaHMs y 00y4arOUIMXCS CTATUCTUYECKOM KYJIbTYPbl U ITOHMMAaHUS
PO TEOPHH BEPOSTHOCTEH KaK MaTEeMaTHYeCKOr0 HMHCTPYMEHTA JUIsl M3YYEHHUS CIy4ailHBIX
COOBITHH, BeTMYMH U npouieccoB. IIpu u3yyennn kypca oboramarores IpecTaBieHNs yJaluxcs
0 METOJIaX MCCIIeIOBAaHNUS N3MEHUMBOTO MHUPA, Pa3BUBACTCSI TOHUMAHHE 3HAYUMOCTH U OOLTHOCTH
MaTeMaTHYeCKUX METO/I0B MO3HAHUS KaK HEOThEMJIEMOH 4acTH COBPEMEHHOI'O0 €CTECTBEHHO-
HAYYHOTO MHPOBO33PEHHUSL.

ConepkaHne Kypca HAaIlpaBlIeHO Ha 3aKpeIUICHWE 3HAHWH, MOJYYEHHBIX NMPH H3yYCHHUU
Kypca OCHOBHO# IIKOJIBI M HA PA3BUTHE MPEACTABICHUH O CITyJaifHbIX BEIMYMHAX U B3aUMOCBSI35X
MEXy HUIMU Ha Ba)KHBIX IPUMEPAX, CIOKEThI KOTOPBIX ITOUEPIIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTBercTBUM ¢ yKa3aHHBIMHU IIETISIMH B CTPYKType y4eOHOTro Kypca «BeposTHOCTE U
CTaTUCTHKa» CpeJHEel IIKoJabl Ha 0a30BOM YPOBHE BBIIEJIEHBI CIEIYIOLIHME OCHOBHBIE
cozepkarenbHble THHUA: «CiydaiiHble COOBITHS W BEpOSTHOCTHY, «CiydaifHble BETHMYMHBI U
3aKOH OOJIBIINX YUCEI.

BaxHyio dYacTe Kypca 3aHMMaeT H3yYeHHE T€OMETPHYECKOTO H OMHOMHAIBLHOTO
pacripesielleHuii W 3HAKOMCTBO C MX HENpPEPHIBHBIMU aHAJIOraMM — [OKa3aTelbHbIM U
HOPMAaJILHBIM pacTpeIeTICHUSIMHU.

Conepxanne nuHUM «CiaydaiiHble COOBITHSI W BEPOSTHOCTH» CIY’)KUT OCHOBOM ISt
(bopMHpOBaHUS NPEACTABIECHUH 0 pacpeeICHUN BEPOSITHOCTEH MEX/1y 3HAaUCHUSMH CITydaiiHbIX
BEJIMYMH, a TAKKe dTa JIMHUSA HEoOXoanMa Kak 0aza Juisi M3ydeHHs 3aKOHa OOJIBIINX YHCET —
(GyHIaMEHTAJIHOTO 3aKOHA, JCWCTBYIOIIErOo B MpHUpOJe M OOIIECTBE M  HMMEIOLIETo
MatemMatuueckyro  Qgopmanmzanuio. Cam  3akoH  OONIBIIMX  YUCeN Tpeajaraercsi B
03HAKOMUTENbHON (OpME C MUHUMAJIbHBIM HCIIOJIB30BAaHUEM MaTeMaTHYECKOro (hopMain3Ma.

Tembl, CBSI3aHHBIE C HETIPEPHIBHBIME CITy9allHBIMU BETMYMHAMH, aKI[CHTUPYIOT BHUMaHHE
IIKOJIbHUKOB HA OIMCAHUM W M3YYCHHUU CIIyYalHBIX SIBICHHH C MOMOIIBIO HEMPEPhIBHBIX
¢bynaknuii. OCHOBHOE BHUMAaHHE YACISETCS MTOKa3aTeIbHOMY U HOPMAaIbHOMY paclpe/ieICHIUsIM,
OpU OSTOM TpEArNojiaraeTcs O3HAKOMHUTEIbHOE U3ydeHHe Marepuana 0e3 JI0Ka3aTelbCTB
MIPUMEHSIEMbIX (PaKTOB



MECTO KYPCA B YYEBHOM IIVIAHE

Ha w3yuenue kypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpPOBHE OTBOJIUTCS 1 yac B
HEJIEIIO B TEYCHUE KaXO0T0 roja 00yueHus, Bcero 68 yueOHbIX 4acoB.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenue MaHHBIX C TMOMOIIBIO Tabmul U auarpamm. CpenHee apupmMeTHUYECKOE,
Me/iraHa, HauOoJblllee U HAMMEHbIIee 3HaYeHUs, Pa3Max, AUCIEPCUs U CTaHAAPTHOE OTKJIOHEHUE
YHCIIOBBIX HAOOPOB.

Ciy4vaiiHbple 3KCIIEPUMEHTH! (OIBITHI) U CllydailHble COOBITUS. DJ€eMEHTapHbIE COOBITUS
(ucxonpl). BepossTHOCTD ciy4aifHOTO COOBITHS. BIM30CTH YacTOTHI M BEPOSTHOCTH COOBITHIA.
Ciy4aiiHble ONBITHI ¢ PABHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH COOBITHI
B OIBITaX C PABHOBO3MO)KHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.

Omnepanuu HaJ COOBITHAMMU: IEepecedeHne, 00beJMHEHNE, POTUBOIOI0XKHbBIE COOBITHS.
Juarpammsbl Diinepa. @opmysa ClI0KEHUsT BEPOSITHOCTEM.

VYcnoBHas BEpPOATHOCTb. Y MHOKEHHUE BEPOSTHOCTEN. [[epeBo Cily4aliHOrO 3KCIIEPUMEHTA.
dopMyita MoaHOU BeposTHOCTH. HezaBrcuMbIe COOBITHSA.

KomOunaTtopHoe npasuio ymHoxxeHus. IlepecranoBku u gaxropuan. Yuciao coueTaHU.
Tpeyronbhuk [Tackansa. ®opmyna 6uHoma HeroTona.

bunapHbIii cay4yaliHbli ONBIT (MCHBITAHKUE), YCIIEX U Heyaadya. HezaBucuMble UCTIBITAHUS.
Cepust HE3aBUCHUMBIX HCHBITAaHUNH 10 mepBoro ycnexa. Cepusi HE3aBUCHMBIX MCIIBITAHUN
bepnynnu.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposATHOCTeM. /[luarpamma pacnpeleneHus.
[Ipumeps! pacnpeneneHuii, B TOM YUCIIE, TEOMETPUUECKOE U ONHOMHUAIIBHOE.

11 KJIACC

UucnoBble XapaKTEpUCTUKHM  CIIyYallHbIX BEJIMYMH: MaTEMaTU4YECKOE O0KHJaHUE,

JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHNT MaTEMaTUYECKOTIO OXKUAAHUs, B
TOM YHCJIe B 3a/ladyaX M3 TMOBCEAHEBHOM >KM3HU. MaTtemaTHdeckoe OXujaHue OMHapHOU
CIIy4yallHOM  BenW4MHBL. MareMaThdeckoe OXUIAHUE CYMMBbl  CIy4aliHBIX  BEJIMYUH.
MaremaTnueckoe 0KHIaHue U JUCTIEPCUsl TEOMETPUUYECKOT0 U OMHOMUAIBHOTO PACIIpeIeIeHHH.
3akoH OOJBIIMX YKCEN U €ro poJib B Hayke, IpUpojie 1 oduiecTBe. BeiOOpOUHBI MeTO
HcCcIeJOBaHUH.

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX BEIUMYMH. IIOHATHE O INIOTHOCTH pacHpeesIeHHUs.
3ajauy, TpPUBOAAILIME K HOPMaJdbHOMY pacnpenencHuro. [loHatue o0 HOpMaabHOM
pacIpeesIeHuH.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTHKa»
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXAAHCKOW TMO3MIUHK OOyYaroIlerocsi Kak akTHUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABIEHUEM O MaTEMaTHUYECKUX OCHOBAaX
(YHKIIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJIEHHM, MpOLEeayp TIpa)kJIaHCKOro ooOliecTBa
(BBIOOpBI, OMpPOCHl M TMp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COIMAJIBbHBIMH HMHCTUTYTaMU B
COOTBETCTBHUH € UX (QYHKIUSIMHU U HA3HAUCHUEM.

ITaTpuoTHYyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUICKOM TPaXKAAHCKON HICHTUYHOCTH, YBAXECHUS K MPOLIOMY

U HACTOSIIEMY POCCUMCKOM MAaTEMAaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K IOCTH)KEHUSIM



POCCHUICKHX MAaT€éMaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCHOJIb30BAHUIO ATHUX
JOCTUKEHHM B IPYTUX HayKaxX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoaa; c(hopMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUN HAyKd U JIEATEIBHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOMYUBOIO OyIylIero.

JcTeTH4YecKoe BOCIMTaHue:

ACTETUYECKUM  OTHOIIEHUEM K MHPY, BKJIIOYas ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PpaCCYX JCHUI; BOCIPUUMUYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.
du3nyeckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTEeMaTHYeCKHE 3HAHUS B HWHTEpecax
310poBOr0o U Oe3omacHoro oOpasza »XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30POBBIO
(3mopoBoe mHTaHWE, COATAHCHPOBAHHBIA PEXKHUM 3aHSATHIA M OT/ABIXA, peryisipHas (pu3nveckas
aKTUBHOCTH); (DU3MYECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESITEIbHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATBFHON AESITENbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpLIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3OBaHUIO U
caM000pa30BaHMIO HA MMPOTSHKEHUH BCEH J)KU3HH, TOTOBHOCTBIO K AKTHBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a]]a4 MaTEeMaTHUYECKON HApaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKOW KYIbTYPHl, TTOHUMaHUEM BJIHSHHS COIUAIBHO-
SKOHOMMYECKHX TPOLIECCOB HAa COCTOSHHUE MPHUPOJAHONM M COLHUAIBHON Cpeibl, OCO3HAHUEM
rI00amPHOTO  XapakTepa JKOJOTMYeCKUX mpoljeM; OpHUeHTalueil Ha  MpUMEHEHUe
MaTeMaTHUYeCKUX 3HAHMUW JUIS pelleHus 3a/ad B 00JACTH OKpPYXKAIoIIEH cpenbl, MIaHUpOBaHUS
MOCTYIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUS:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKU, TOHUMAaHUEM MaTEMaTUYeCKOW HAyKH Kak cepbl
YEJIOBEUECKOU JIeATENIbHOCTH, HTANOB €€ Pa3BUTHA M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIA3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTEMATUKH U MAaTEMAaTUYECKON KYJIbTYPOU KaK CPEJCTBOM IMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO U UCCIEN0BATENbCKYIO I€ATEIbHOCTh WHINBUIYAIbHO
U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbple  pe3yabTaThl  OCBOCHHS  HporpaMMbl  y4eOHOTO  TpenMera
«MaremaTHKa» XapaKTepU3YIOTCS OBJIaZICHUEM
YHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU
OelicmeUusMuU, YHUBEPCATIbHbIMU Pe2YIAMUSHBIMU OetiCMBUAMU.

1) Vuusepcanvuvie nosnasamensusle oeticmsus, obecneyusaiom  Gopmuposanue  6a3068blx
KOCHUMUBHBIX NPOYECCO8 00yUaowuxcs (0coenue Memooo8 NOHAHUS OKPYHCAIOWe20 Mupa,
npuUMeHeHUe 102UHeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuet).
ba3oBble Jiornyeckune a1ecTBUA:

BBISIBJISITH M XapaKTEPH30BATh CYIIECTBEHHbBIE MPHU3HAKM MaTEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUN MEXIY TOHATHUAMHU, (HOPMYITHUPOBATh OIPEACICHHS TOHATHM, YCTaHaBIWUBATH
CYIIECTBEHHBIH MPU3HAK KIacCU(PHUKAIIMN, OCHOBaHHUS JJIsl 00OOIICHUS U CPaBHEHUs, KPUTEPUU
MIPOBOJMMOIO aHAIN3a;

BOCIPUHUMATH, (OPMYIHPOBaTh U MPEOOPa3OBBIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,



BBISIBJIAITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (pakTax, JaHHBIX,
HAOMIOACHUAX M YTBEP)KICHUAX; NpEIJlaraTh KPUTEPUM AJIS BBIABIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeJIaTh  BBIBOJBl C HCIIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX M WMHJIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;

IIPOBOJIUTh CAMOCTOSITENIbHO JIOKA3aTeNbCTBA MATEMAaTHUECKUX YTBEPXKAEHUH (NpsiMble M OT
NPOTHBHOTO), BBICTPAaWBaTh AapPryMEHTAIMIO, MPUBOAUTH TNPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE CY)KJCHUS U BBIBOJIBI,

BbIOMpaTh coco0 penieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpPATh HauboJee MOIXOASIMNMN ¢ YYETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarenbckue JeiCTBUS:

UCIOJIb30BaTh BONPOCHl KaK HCCIIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUA; (HOPMYIMPOBATH
BOMPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOSITEJIBHO CIIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MaTeMaTH4ecKkoro oOBEKTa, SIBJICHMs, Ipolecca, BBIABICHUIO 3aBUCHUMOCTEH
MeXy 00bEKTaMH, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYyITUpOBaTh OOOOMIEHHS M BBIBOJABI IO pE3yJlbTaTaM MPOBEAEHHOTO
HAOJIOACHNS, NCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILECCA, a TAKXKE BBIABUIATH IPEIIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ unpopmaumeii:

BBISBIIATH JE(PUIMTH MHPOPMAIIUK, JaHHBIX, HEOOXOJUMBIX AJIl OTBETA HA BOIPOC U IS
pellieHus 3a/1auu;

BBIOMPATh HH(OPMALIHIO U3 HCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJTM3UPOBATh, CUCTEMAaTU3UPOBATh
Y UHTEPIPETUPOBATh HH(OPMALINIO PA3IUYHBIX BUJOB U (POPM NpeACTaBICHUS;
CTPYKTYPUPOBaTh HH(OPMAIIHIO, MPEACTABIAT €€ B pa3IuYHbIX (POpMax, WILTFOCTPUPOBATh
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIUHU 10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvhvle KOMMYHUKaAMUBHbBLE Oelicmels, obecneuusaiom cgpopmuposanrnocmo
COYUATILHBIX HABLIKOG 00YUAIOUWUXCA.

OO0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJAECHUS B COOTBETCTBUHU C YCIOBUSMU U LEJISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 10 XOY peleH s 3a/1aui, KOMMEHTHPOBATh MOJIYYEHHBINH Pe3ysbTaT;

B X07ie 00CYKJI€HUS 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TeMbI, TPOOIEMBI, peIIaeMoil
3aJ1a4yM, BBICKA3bIBAaTh UJIEH, HALIEJICHHBIE HA MIOUCK PEIICHUS; CONOCTABIATh CBOM CYXJIEHUS C
CYXKACHUSIMH IPYIMX YYaCTHMKOB JUaiora, oOHapyXHBaTh pa3jM4Me U CXOJICTBO IMO3ULIMU; B
KOPPEKTHOH Gopme (HOopMyIHPOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPENCTABIATh pPE3YyibTaThl PELIEHUS 3aJadM, DOKCIIEPUMEHTA, MWCCIENOBAaHUSA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBHICTYIIJICHUS ¢ yU4ETOM 3a]1a4 PEe3eHTAllMK U 0COOEHHOCTEN
ayJAUTOPUH.

CoTpyaHunuecTBo:

MIOHUMATh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHIUBHUIyaIbHON paboThl IPU peIIeHUH
y4eOHBIX 3aJay; NMPUHUMATh IeJb COBMECTHOM JAESITEeIbHOCTH, IUIAHMPOBATh OPraHU3ALIUIO
COBMECTHOM paboThl, pacmlpeneisTb BHUIbl PadOT, JOTOBAPUBATHCS, OOCYXIaTh IpOLECC U
pe3yabTaT paboThl; 0000IATh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIIOBBIX opMax paboThl (00CYkaeHUs, 0OMEH MHEHUI1, «MO3TOBBIE IITYPMBI»
Y MHBIE); BBIMOIHATH CBOIO YacTh Pa0OThl 1 KOOPAMHUPOBATH CBOU AECUCTBHS C JPYTUMU WIEHAMU
KOMAaHJIbl; OLIEHMBATh KAdyeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT TIO KPUTEPUSM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.



3) Vnusepcanvuvie pecynamuensvie oeticmsus, obecneuugaiom  QOpMuposanue  CMblCI08bIX
YCMAHOB0K U HCUBHEHHBIX HABLIKOE TUYHOCHU.
Camoopranuszauus:
COCTAaBJIATH IIJIaH, AJITOPUTM PELICHUs 3a7aul, BBIOUPATh CIIOCOO PELICHUS C YYETOM UMEIOIIUXCSI
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBAaTh BapHAHTHI
perieHuit ¢ ya€ToM HOBOM HH(OpMAIIUH.
CaMOKOHTPOJIb:
BJIaJIeTh HaBbIKAMM IO3HABATEIbHON peQuIeKCHM KaK OCO3HAHMS COBEpIUAEMbIX NEHCTBUH U
MBICJIMTEIBHBIX POLIECCOB, MX PE3YJIbTATOB; BIAJECTh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHUss MaTeMaTU4eCKON 3a/1a4H;
IIPEBUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PEILICHUU 3a/1a4l, BHOCUTH KOPPEKTUBBI
B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAHJAEHHBIX OIINOOK, BBIABICHHbBIX
TPYIHOCTEN;
OLIEHUBATh COOTBETCTBUE PE3yNbTaTa LEJIU U YCIOBUSAM, OOBSACHITH MPUUMUHBI JOCTHKEHUS WU
HEJOCTH)KEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY
OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

Uurarh U CTPOUTH TAOJIULBI U AUATPAMMBI.

OnepupoBaTh NOHATUSAMH: cpelHee apu(pMeTHdecKoe, MeauaHa, HauOoublIee,
HauMEHbIIIee 3HaYEHUE, pa3Max MacCUBa YUCIOBBIX JAHHbIX.

OmnepupoBaTh MOHATUAMU: CIy4alHBIH SKCIEPUMEHT (ONBIT) M Cly4yailHOe COOBITHE,
3JIEMEHTapHOE COOBITHE (3IEMEHTApPHBIA MCXO[) CIy4allHOrO OIbITa; HAXOAUTh BEPOSITHOCTU B
OIBITaX C PAaBHOBO3MOXKHBIMHU CITy4ailHBIMHM COOBITHUSIMHU, HaXOAUTh U CPABHUBATh BEPOSITHOCTU
COOBITHI B M3YUEHHBIX CITy9alHBIX SKCIIEPUMEHTAX.

Haxonuths 1 GpopmynupoBaTh COOBITUS: MEepecedeHrne U 00bEeJUHEHNE JaHHBIX COOBITHH,
coObITHE, MPOTHBOIOJIOXHOE JIaHHOMY COOBITHIO; TOJb30BAaThCs auarpamMmamu Oilepa u
(bopMyI0# ClIoXKEeHHs BEpOATHOCTEH MU peLIeHnH 3a1ay.

OnepupoBaTh MOHATHSIMH: YCIOBHAsi BEPOSITHOCTh, HE3aBUCHUMbIE COOBITHS; HaXOAWUTh
BEPOATHOCTH C IOMOUIBIO IIPABUJIa YMHOKEHUS, C IOMOIIBIO JIEPEBA CIIY4alHOTO OIbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUJIO YMHOXKEHMSI ITPU PEIICHUH 3ajay.

OnepupoBaTh NMOHATHAMM: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHUSA, CEPUS HMCIBITAaHUM,
ycHex W HeyJada; HaXOJAWUThb BEPOSATHOCTH COOBITUH B CEpUM HE3aBHUCHUMBIX MCIIBITAHUH J10
NIEPBOTO yCIeXa; HaXOJUTh BEPOSTHOCTH COOBITUI B cepuu UcTIbITaHui beprysu.

OnepupoBaTh MOHATHSMM: Cily4ailHass BEJIWYMHA, pACIpENeIeHHEe BEPOSTHOCTEM,
JuarpamMma pacripeesIeHusl.

11 KIIACC

CpaBHMBaATh BEPOSTHOCTH 3HAYEHUN CIy4allHOM BEIWYMHBI 110 PACHPENEICHUI0 WIH C
MTOMOUIBIO AUATPAMM.

OnepupoBaTh MOHATHEM MaTEMaTHUYECKOrO OKUIAHUS; TNPUBOAUTH MPUMEPHI, Kak
IIPUMEHSIETC MaTEMaTHYECKOE OXKUAAHME CIIYy4aliHOM BEIMYMHBI HAaXOAUTh MAaTEeMaTH4ECKOe
OKUJIaHHE T10 TaHHOMY pacipeeIeHUIO.

Hmetp mpencTaBieHHEe O 3aKOHE OOJBIIMX YHCEIL.

HmeTs npeacTaBiieHne 0 HOpMaIbHOM pacHpeeIeHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue pasnena KomnuectBo OcHoBHOE copepxKaHue OcHOBHBIE BUJIBI IE€ATEIBHOCTH
(Temnl) Kypca 4acoB o0yJarmuxcs
[IpencraBieHue NaHHBIX 4 [IpencraBnenue JaHHBIX C TOMOLIBIO N3BaexkaTh HHPOPMALHUIO U3 TAOIHIN
Y OIIMCATENIbHAsL CTATUCTUKA tabaun u nuarpamm. CpenHee JarpaMM, MCIoJIb30BaTh TaOJIUIbIN
apupmeTHyecKoe, MeiuaHa, HauOoJbIIee 1 JyarpamMmsl JUIs IPEICTaBICHUS
HauMEHbIIEE 3HaUYEHUs, pa3Max, CTaTUCTUYECKUX JAHHBIX.
JUCIepcusl, CTAHJAPTHOE OTKIOHEHHE Haxoauts onucarenbHble
YHCIOBBIXHAOOPOB XapaKTEPUCTUKU JaHHBIX.
BbiaBUraTh, KPHTHKOBATH TI'HIIOTE3bI
XapakTepe CIy4alHOH H3MEHUYUBOCTH
omnpenensomux e€ gpakropax
CryyaliHbI€ OTIBITHI 3 CriyuaiiHble 3KCTIEpUMEHTHI (OIBITHI U BeiaeasiTh Ha MpUMepax cily4aiiHble

n CJ'Iy‘I&fIHBIG C06LITI/I$I, OIIBITHI C
PAaBHOBO3MOKHBIMU
DJICMCHTAPHBIMU UCXOJaMU

cilyyaitHble COOBITHS.
DnemMeHTapHbIe COOBITHS (UCXO/bI).
BeposTHOCTB Cci1y4alfHOTO COOBITHSL.
BeposiTHOCTH COOBITHI B OTIBITAXC
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHSIMH.

IIpakTuyeckas pabora

COOBITHSI B OMTUCAHHOM CITYy4aifHOM OTIBITE.
DopMyTHPOBATH YCIOBUS IPOBEACHUS
CIIy4atHOTO OIbITA.

HaxoauTthb BEepOsSTHOCTH COOBITHUIB
ONBITaX C PABHOBO3MOKHBIMU

HUCXOIAMHU.

MoaenupoBaTh ONBITHI

C PAaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMU
MCXOJ]aMH B XOJI€ TPAKTHUECKON pabOThI




Omneparuy HaJ COOBITHSAMU,
CJIO’KEHHE BEPOSITHOCTEH

Onepauuu HajJ COOBITUSAMU: TIEpECEUCHUE,
00beIMHEHNE COOBITUH, IPOTUBOIOI0KHBIE
COOBITHS.

Huarpammsl Dinepa. Dopmyna

CJIOKEHUS BEPOSATHOCTEN

Hcnoan3oBath 1uarpaMmmbl Dinepan
CJIOBECHOE OIMCaHUE COOBITUHN If
(hOpPMYTUPOBKH U M300pKEHUS
00BbEIMHEHUSI U TIEpeCceUCHUsT COOBITUH.
Pemiath 3a1a4M ¢ UCIOJIL30BaHUEM
(bOpPMYITBI CTIOKEHUST BEPOSATHOCTEH

'Y cil0BHast BEPOSTHOCTD, IEPEBO
CIIy4aifHOTO ombITa,hopMyIia
TTOTHOM

BEPOATHOCTH

1 HE3aBUCHUMOCTH COOBITUH

VYcioBHas BEpOATHOCTb. Y MHOXKEHHE
BEPOATHOCTEN. JlepeBO CIy4yaiiHOTO
akcnepuMenTa. Popmyra moJIHON
BeposiTHOCTH. He3aBucumMble cOOBITHS

Pemate 3a5a4M Ha HAXOXKICHUE
BEPOATHOCTEN COOBITHI, B TOM YHCIIE
YCIIOBHBIX C IIOMOILBIO I€PEBA CIy4alHOrO
OIIBITA.

OnpenensiTb HE3aBUCUMOCTb COOBITUIIIO
(dbopMyIie U 0 OpraHu3alKy CIIy4aiiHOro
OIbITa

DIEMEHTBI KOM6I/IHaT0pI/IKI/I

Komb6unaropHoe npasuio
ymHOXkeHus. [lepectanoBKM

u paxTopuai. Yucno coueTaHui.
Tpeyronpnuk [Tackansa. @opmyna
6unoma HeroToHa

Hcnoab3oBaTh NPaBUIIO YMHOKECHUS IS
NEePEUNCIICHUs COOBITHIH

B CIIy4ailHOM OIIBITE.

IMoan3oBaThes hopmynoiin
TpeyroiabHukoMm [lackans

JUIS OIIPEJEIICHH YKClla COYETaHUu N

Cepuu nocneaoBaTeNbHBIX
UCIILITAHUN

bunapHbI ciy4aiiHbII ONBIT (MCIIBITAHUE),
yclex U Heyaada. HezaBucuMble HCIIBITaHMUS.
Cepus HE3aBUCUMBIX UCIIBITAHUN 10 IEPBOTO
ycnexa. Cepusi He3aBUCUMBIXUCIIBITAHUN
beprymn.

[IpakTuueckas pabota

C UCTIOJIb30BaHUEM DJICKTPOHHBIX TaOJIHUIY

Pa30uBaTh Cl10XKHBIE SKCTIEPUMEHTBIHA
OTZEIIbHBIC UCIIBITAHMUS.

OcBauBaTh NOHATHS . UCIIBITAHNUE,CEPUS
HE3aBUCUMBIX UCIIBITAHUH.
IIpuBoaAMTHL NPUMeEPBI CEpU
HE3aBUCUMBIX UCIIBITAHUMN.

Pemate 3a5a4m Ha OKCK
BEPOSITHOCTEN COOBITHI B cCeprH
WCIBITAaHUH 10 IIEPBOTO yCIeXa

U B CepUsAX UCHbITaHui bepHymim.
HN3yyaTh B X0/1€ NPaKTHYECKOM
PadoThI C UCIOJIB30BAHUEM




AJIEKTPOHHBIX TAOIUI] BEPOSITHOCTH
COOBITUH B CEPUAX HE3aBHCHUMBIX
UCOBITAaHUN

CrnyuaiiHble BEIMYMHBIN 6 Canyuaitnas BenuuuHa. Pacnipenenenue OcBauBaTh NOHATHS: CydailHas
pacrpeesieHus BEPOSATHOCTEH. BEJIMYMHA, paclipeiesieHue, Tadnmna
Huarpamma pacnpenenenus. Cymma pacipeaeiceHmns, 1narpaMmma
Y IPOU3BEJCHUE CIYyYalHBIX BEJIMUUH. pacipeaeieHus.
[Ipumepsl pactipeieIeHnil, B TOM YUCIIEe IIpuBOAMTE NPUMEPBI PACTIPE/ICIICHHIA, B
reoMeTpUYECKOe 1 ONHOMHATEHOE TOM 9HCJIC FCOMCTPUICCKOTO U
OouHoMHanbHOT0.CpaBHUBATH
pacripeieieHus Cly4yailHbIX BEITUYHH
HaxoauThb 3HaYeHUs] CYyMMBI
U [IPOU3BEJICHUS CITyyailHbIX BEJINYHH.
CTpouTh M pacno3HaBaTh reOMETPUUECKOE
1 OMHOMHAJIBHOE pacIpeiesieHne
[loBTOpEHUE, 06001ICHNE, ) OnucarenpHas CTAaTUCTUKA. IToBTOpPATH H3yUeHHOE
CUCTEMATH3alMs 3HAaHUU CriyuaiiHble ONBITHI U BEPOSTHOCTU U BBICTPAMBAaTh CUCTEMY 3HaHUM
Clly4aiHbIX coObITHH. Onepannuu Haj
COOBITHSIMH. DJI€MEHThl KOMOMHATOPUKH,
CepUHU HE3aBUCUMBIX HCIIBITAaHUM
OBIIEE KOJIMYECTBO 34
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11 KJIACC

HaunmenoBanue pasnena Konungectso OcHoOBHOE coziepKaHue OcHOBHBbIE BU/IBI I€ATEIBHOCTU
(Tembl) Kypca 4acoB 00yJarmuxcs
MatemaTuueckoe 0KuJaHue 4 [Tpumepsl IpUMEHEHUS OcBauBaTh NOHATUE MATEMATHYECKOTO
CJly4yaliHON BEJIMYMHBI MaTEeMaTHYeCKOr0 OXKHUIaHUS OKUJAHUS.
(cTpaxoBaHue, J0TEpes). IIpuBoauTh 1 00CYKIATH IPUMEPHI
MaremaTHueckoe 0XKH1aHUE CYyMMBI IIPUMEHEHHS MaTEMaTHYECKOIO
CJlydaliHbIX BEIMYHH. OKUaHUs. BRIUMCIATH MaTeMaTHYECKOe
MaremaTnueckoe oxKuiaHue oxxuganue. Ucnmonb30BaTh MOHATHE
reOMETPUUYECKOr0 U OMHOMUAIBHOTO MaTEeMaTHYeCKOr0 0’KUAHUS U €T
pacnpezeneHuit CBOWCTBA IIPH PELLICHUHU 3ajay.
HaxoauThb 1o n3BeCTHBIM (hopMyIam
MaTEMaTHYECKOE 0XKHUIAHUE CyMMBbI
CIyYaHBIX BEJIMYHH.
Haxoauthb 10 u3BeCTHBIM (hopMyIam
MaTeMaTHUYeCKUE OXKHUIaHUS CITydallHbIX
BEJIMYMH, UMEIOIINX T€OMETPUIECKOE
¥ OMHOMHAJILHOE pacrpeieeHus
Jucnepcus u ctaHAapTHOE 4 Jucnepcus U CTaHIapTHOE OTKJIOHEHHE. OcBauBaTh NOHATHS: TUCIIEPCHUS,

OTKJIOHEHHE CITy4alHOU
BEIINYUHBI

Jlucriepcuu TeOMETPUIECKOTO U
OMHOMUATBHOTOPACTIPEICTICHUS.
[TpakTuueckas pabota

C UCIOJIb30BaHNEM 3JICKTPOHHBIX
TaOJIHIL

CTaH/IAPTHOE OTKIIOHEHUE CITy4YaHON
BEJINYHHEI.

Haxoauts nqucnepcutrono
pacrnpeieNeHHIO.

Haxoautsp 1o u3BecTHBIM hopMyIam
JIMCTIEPCUIO0 TEOMETPUUYECKOTO

" 6I/IHOMI/IaJ'II)HOl"0 pacnpeﬂeneHHs{,B TOM
qrclie B XOJ€ MPAaKTHYECKOH padoThHI ¢
HCITOJIb30BaHIEM

AIIEKTPOHHBIX TAOJIHI]




3aKoH OOIBIINX YHCE

3aKkoH 0ONBIIUX YHCell. BRIOOpOUHBIIIMETO

HCCJICIOBaHUM.

[TpakTnueckas padbora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TadJIHIL

3HAKOMMTBCS C BEIOOPOYHBIM METOI0OM
MCCJIETOBAHMS COBOKYITHOCTH JIaHHBIX.
H3yuathb B X07€ MpaKkTU4ecKon paboThIC
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIL
MPUMEHEHHE BEIOOPOYHOTrO METO1a

M CCJIETIOBAHMUS

HenpepsiBHBIE CiyyaliHble
BEJIMUMHBI (pacrpesiesieHus)

IIpuMepsl HENPEPBIBHBIX CIIy4ailHbIX
BeIM4nH. OyHKIHUA IIIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpezesieHue U ero CBOMCTBa

OcBauBaTh NOHATHS: HENIPEPHIBHAS
cilydyaiiHasi BeJIMUMHA, HEMPEPbIBHOE
pacripeniesnieHue, GyHKUUs II0THOCTH
BEPOSITHOCTH.

IIpuBoANTH NPUMEPHI HENPEPHIBHBIX
CJIydaiiHbIX BETMYMH.

HaxoauTthb BEpOsSTHOCTH COOBITHIA
10 JaHHOW ()YHKIIMH IJIOTHOCTH, B TOMYUCIIE
PaBHOMEPHOTO pacCIpeACIICHUS

HopwMmanbenoe pacnpenenenue

3amaun, MPUBOIANINE K HOPMAITEHOMY
pacnpenenenuto. DyHKIUS TUIOTHOCTH U
CBOICTBa HOPMAJLHOTO PACIIPEICICHHUS.
[TpakTuueckas pabota

C UCMOJIb30BaHNEM DJIEKTPOHHBIX

TaOJIAILL

OcBauBaTh NOHATHS: HOPMAJIBHOE
pacrpeeneHue.

Bo1easiTh 110 ONKUCAHUIO CIyYaHbIE
BEJIMYMHBI, pACIIPEICIEHHBIC

10 HOpMaJIbHOMY 3aKoHy. IIpuBOAUTH
NpUMepPbI 33/1a4, MPUBOIAIINX K
HOpMaJbHOMY pacrpenenennto. Haxonuts
YHCIIOBBIEXAPAKTEPUCTUKN HOPMATBHOTO
pacrpeieNieHus 10 U3BECTHRIM (OopMyIiam.
PemaTp 3a7a4n, CBSI3aHHEIE

C IPUMEHEHUEM CBOMCTB HOPMAJIBHOIO
pacrpeieNIieHnil, B TOM YUCIie

C UCTIIOJIb30BAaHUEM DJIEKTPOHHBIX

TaOJINILL




[ToBTOpEHME, 0000IICHUE U
CHCTEMATH3aLMs 3HAHUI

19

[IpencraBieHHe JaHHBIX C IIOMOIIBIO
Ta0JIMI ¥ THAarpaMM, OIHCATCIIbHAS
CTATHCTHKA, OIBITHI

C PaBHOBO3MOXKHBIMH 3JIEMECHTAPHBIMH
COOBITHSIMH, BEIYHCIICHUE BEPOSITHOCTEH
CcOOBITHI

[ToBTOPATH U3yYEHHOE U BHICTPAUBATH
CHUCTEMY 3HaHUU

¢ npuMeHeHueM popmynu
rpaUIeCKUX METOIOB
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jidsiepa), CiiydaiHbIe
BEJIMYMHBI U paclpesieseHus,
MaTeMaTUYECKOE OXKHUIaHNE
CIIy4ailHOM BEJIMYHUHBI

OBIIEE KOJIMYECTBO
UACOB I10 ITPOTPAMME

34




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3enoB 1 TeM MPOrpaMMbl KosmmuectBo yacos DOnexTpoHHbIE (IUPPOBEIC)
n/n Beero| Konrponsusie | IlpakTuueckue 00pa3oBaTeIbHBIC PECYPChI
paboThl paboThl
1 [IpencraBieHne TaHHBIX U OMKCATEIbHAS CTATUCTHKA 4 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]
2  |Cny4aiiHble OTBITHI M CITyYaifHbIe COOBITHS, OTIBITHI C 3 0 1 [[https://edsoo.ru/ https://math-
PaBHOBO3MOYKHBIMH 3JIEMEHTApHBIMU HCXOIaMH ege.sdamagia.ru/ www.timt4math.ru ]]
3 |Oneparuu Hal COOBITHSIMH, CIIOKEHHE BEPOSTHOCTEH 3 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]
4 |YcioBHas BEpOSITHOCTb, ACPEBO CIyYaHOTO OmbiTa, hopMmyna | 6 0 0 [[https://edsoo.ru/ https://math-
IIOJIHOM BEPOSTHOCTH M HE3aBUCHMOCTH COOBITHI ege.sdamgia.ru/ www.timt4dmath.ru ]]
5  |DaeMeHTh KOMOUHATOPUKH 4 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]
6  |Cepun mocnenoBaTebHBIX HCITBITAHUN 3 0 1 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]
7 |CnydvaiiHble BEIMYUHBI U PACTIPEICICHHSI 6 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]
8  |O0o0ueHHe 1 cucTeMaTH3alHsI 3HAHU 5 2 2 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME ‘ 34 ‘ 2 4
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11 KJIACC

No HaumenoBaHue pa3iesoB U TEM MPOrpaMMbI KomnmuectBo gacos DnexTpoHHbIe (ITUPPOBBIC) 00pa30BaTENbHBIC PECYPCHI
n/m Bcero| KonTponbHbE I[IpakTHuecKue
paboTEI paboTEI
1 MaremaTHuecKoe OXKHIaHUE CITydaitHON 4 0 0 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
BEJIMYMHBI www.timt4math.ru ]
2 |lucriepcusi ¥ CTAHAAPTHOE OTKIIOHCHUE 4 0 1 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
CITy9aifHON BEJTMYUHBI www.timt4math.ru ]
3 |3aKoH OOJIBIIKX YHCEI 3 0 1 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru ]
4 |HenpepbIBHBIE CITy4aifHbIC BETHYHHBI 2 0 0 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
(pacntipeneneHus) www.timt4math.ru ]
5  |HopmanbHOe pacmpeaenecHus 2 0 1 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru ]]
6  |[loBTOpeHue, 000OIICHNE U CHCTEMATH3aIIUS 19 2 3 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
3HaHUI www.timt4math.ru ]]
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 2 6
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1.Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHaliu3a, reoMeTpus. Anredpa 1 Havana

MaTemarnueckoro ananusa.10-11 kmaccel: yueOHUK i 001e00pa3oBaTeIbHBIX OPTaHU3AINY !
0a3oBblii 1 yriuyonennsiii yposau/ I1I.A. Anmuvos, FO.M. Komsirun, M.B. TkadeBa u ap./ M:
ITpocsenienue , 2016
2. 'eomerpus. 10-11 kmaccpl: yaeOHUK /111 00111€00pa30BaTEIbHBIX OpraHU3aIMi: 0a30BbIA U
yriy6n. ypoBuu /JI.C.Atanacsn, B.®. byryszos, C.b. Kagomues, 2.I".Ilo3nsx, JI.C.
Kucenesa/ -M.: [Ipocsemnienue, 2019
3.1.P. Breiconkuii, .B. flmenko/Ilon penakuueit 1.B. Slmenko. Matemartuka.
BepositHocTh U cTaTucTHKa. ba3oBeIil ypoBeHb. 7-9 Kiacchl. Y4eOHUK (B IBYX YaCTSX).
Mocksa. «IIpocsemenuey.

METOANYECKHUE MATEPHAJIBI JUIA YYUTEJIA
1. Anrebpa 1 Hayana MaTEeMTHYECKOT0 aHaK3a. JlunakTuueckue MaTepuaibl K yYeOHUKY

I.A. AnmumoBa u apyrux. 10 kmace: yue6.mocodue st 001eo0pa3oBaTeIbHBIX OPraHu3aIni:
6a3oBbiii u yrnyon.yposan/ M.U. labypun, M.B. TkaueBa, H.E. ®enoposa - M.:
[Tpocsemienue, 2017.
2. Bricoukwii U.P. Teopust BeposiTHOCTEH. 3a1a4u ¥ KOHTPOJIbHBIE paOOTHI.
10 knacc. — M. : MITHMO, 2019.
3. Breicoukwuii 1.P., 3axapos I1.1., Hecteposa B.B., flmenko U.B. Teopus

BEPOATHOCTEH U CTATUCTHKA. 3aJ]a4i 3a0YHbIX UHTEepHET-onuMnuaza. — M. : MIITHMO,
2011.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

https://edsoo.ru/

https://math-ege.sdamgia.ru/

www.timt4math.ru

https://zadachi.mccme.ru/2012/local.html

https://sochisirius.ru/

https://resh.edu.ru/

http://yotx.ru
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