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MNOACHUTEJIBHASA 3AIIUCKA

PaGouas nmporpamma yueOHOro Kypca «MatemaTrkay 6a30BOro ypoBHs i oOydarormmxcs 10 —
11 xmaccoB pa3paborana Ha ocHOBe DeepalibHOr0 rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHapTa
cpennero obmero ob6pasoBanusi, denepanpHOoil oOpazoBaTenbHON mporpammel COO, ¢ yuérom
COBPEMEHHBIX MHPOBBIX TPEOOBaHHIA, MPEABSBIIEMBIX K MATEMATHIECKOMY 00pa30BaHHIO, H TPATUIIHIA
poccuiickoro oOpa3oBanus. Peammzamus mnporpaMMbl  OOecrieYyMBAaeT OBJAJCHHE KIHOYEBBIMU
KOMIIETCHIIUSAMHY, COCTaBISIONIMMH OCHOBY JUJII CaMOpPa3BUTHS M HEMPEPHIBHOIO 00pa3oBaHUS,
[IEJIOCTHOCTH OOIIEKYJIbTYPHOTO, TMYHOCTHOT'O M TO3HABATEILHOTO PA3BUTH S TIMYHOCTH 00YYArOIIUXCS.

VYuebHbill npeameT «MaTemaTuKa NMPEACTaBIEH B BUAE TpeX Y4eOHBIX KypcoB: «Aurebpa u
HayaJla MaTeMaTHYecKoro aHanusa», «l'eometpus», «BeposaTHocTh U cTatuctuka». [Iporpammsl Bcex
KypCOB H3y4aloTcs Ha 0a30BOM ypOBHE.

HEJHN U3YYEHUSA YYEBHOI'O TIPEJMETA
Kypca «Asiredpa 1 HaYaJIa MATEMaTHYeCKOI0 AaHAJIN32»

Kypc «Anredpa n Hayasia MaTeMaTHUECKOIO aHAJIN3a» SBJSIETCS OAHUM M3 Hanbosee 3HaUMMbIX
B IIPOrpaMMe cTapleil MKoJIbl, TOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00ecHeurnBaeT HHCTPYMEHTAIbHYIO
0a3y U1 N3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX KYypCOB, a C APYroi CTOPOHBI, (JOPMUPYET JIOTHYECKOE
U a0CTpaKTHOE MBIIIJICHUE yYalluXcs HA yPOBHE, HEOOXOIUMOM JJIsi OCBOCHMSI KypCOB MH(OPMATUKH,
O0IIeCTBO3HAHUSA, MCTOPUM, CJIOBECHOCTH. B paMkax JaHHOroO Kypca ydalluecs OBJaJIeBalOT
YHHMBEpPCAJbHBIM $I3IKOM COBPEMEHHOM HayKu, KoTopas (opMyaupyer CBOM JIOCTHXKEHUS B
MaTeMaTH4YECKON Gopme.

Kypc anreOpel u Hayan MaTeMaTHYECKOrO aHalIM3a 3aKJaJbIBa€T OCHOBY JUI YCIEIIHOrO
OBJIQJICHUS 3aKOHAMM (DU3UKU, XUMHUHU, OMOJIOTHH, TIOHUMAHUS OCHOBHBIX TEHJEHIMH SKOHOMHUKH U
OO0ILECTBEHHOW >KM3HHU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh UX B IOBCEAHEBHOW XU3HU. B TOXe BpeMs oOBiIajgeHue
aOCTPakTHBIMU M JIOTMYECKH CTPOTMMHM MaTEMaTHUYECKUMU KOHCTPYKLUMSIMH pPa3BUBAET yMEHHE
HAXO/IUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTh YTBEP)KJEHUS, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETH3aIIHI0, a0CTparupoBaHue U aHAIOTHIO, (OPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.
B xoze n3ydenust anreOpbl 1 Hauajal MaTEMaTHYECKOI0 aHAJIM3a B CTaplUIel IIKOJIE yYalluecs MoiaydaroT
HOBBIH OIBIT PEIIEHUs IPUKJIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO MTOCTPOEHHSI MATEMaTUYECKUX MOJIETIeH
peaNbHBIX CUTyallUd W MHTEpPHpETallMd I[OJYYEHHBIX pEeIIeHUI, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYeCKHMX 3aKOHOMEPHOCTeH B IpUpPOJE, HAaykKe M B HCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTHYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc obsagaeT 3HaUUTEIHHBIM BOCIUTATEIBHBIM IOTEHIIMATIOM, KOTOPBII pean3yercs Kak uepes
y4eOHbI MaTepua, CIOCOOCTBYIOIIMH (POPMHUPOBAHHMIO HAYYHOI'O MMPOBO33PEHHs, TaK M Yepes3
cneuupuky  yueOHOW  JesITeNbHOCTH,  Tpedylolell  caMOCTOSATEIbHOCTH,  aKKypaTHOCTH,
HPOJODKUTENbHOW KOHIIEHTPALlMU BHUMAHUS U OTBETCTBEHHOCTH 3a ITOJIy4EHHBIH pe3yJibTar.

B ocHoBe Mmeroauku o00ydeHus anredpe M HayajlaM MaTeMaTHYECKOIO aHajlu3a JIEKUT
JeATeIbHOCTHBINA MPUHIUIT 00 y4eHHUS.

Crpykrypa Kypca «Ausrebpa M Hayajda MaTeMaTUUYECKOr'O aHAIM3a» BKIIOYAET CIEAYHOLIHE
cofiepKaTeIbHO-MEeTOANYeCKr e TMHUN: «Hncna u BeraucieHus», « DyHKuuu u rpadukmn», « YpaBHEHUS
u HepaBeHcTBa», «Hauama matematmyeckoro anHammza», «MHoOXecTBa M JIorMKa». Bce OCHOBHBIE
COZIep)KaTeIbHO-METOJUUECKUE JIMHUM H3Yy4YaloTCs Ha MPOTSHKEHUH JBYX JeT oOy4deHHs B crapuiel
IIKOJI€, ECTECTBEHHO JOIOJIHSASA IPYT APYyra U MOCTENEHHO HACHIAsCh HOBBIMU TEMAaMHU U Pa3JlE€laMHU.
JlaHHBIM KypC SIBJISIETCS HHTETPAaTUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe CoJepKaHHe HECKOIBbKHX
MaTeMaTUYECKUX AMCHMILINH: anredpa, TPUrOHOMETPUS, MaTeMaTHUECKUIM aHaIu3, TEOPHSI MHOXKECTB
u 1p. [To Mepe Toro kak ydaiyecs: oBjaJieBaloT BCE Ooee MIMPOKUM MaTEeMaTHUYECKUM anmnapaToM, y
HUX MOCJIe0BAaTEIbHO (POPMUPYETCS U COBEPILICHCTBYETCS yMEHHUE CTPOUTh MAaTEMaTHUECKYIO MOJIENb
peasbHOM CUTYyaluy, IPUMEHATh 3HAHUS, IOJyYEHHBIE B Kypce «AnreOpa 1 Hadaja MaTeMaTHYeCKOro
aHaM3a», IS PEeHICHUS CaMOCTOSTEIbHO C(HOPMYIMPOBAHHOW MAaTEeMaTHYECKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATD IOJYUEHHBIN pe3ysbTar.



ConepkatenbHo-MeToauuecKass JuHUA «Uucna ¥ BBIYMCIEHUS» 3aBeplliaeT (opMUPOBaHUE
HABBIKOB HCIIOJIb30BAHMS JI€HCTBUTENIBHBIX YHCEN, KOTOpoe ObUIO HayaTo B OCHOBHOW Imkoie. B
cTapiiell mKoJyie 0co00e BHUMaHue yaenseTcss (GOpMUPOBAHHUIO MTPOYHBIX BBHIYUCIUTEIHHBIX HABBIKOB,
BKIIIOYAIONINX B ce0sl UCIONb30BaHUE PA3IMYHBIX (DOpPM 3amuch JEHCTBUTENHLHOTO YHCIA, YMEHHE
palMOHAIBHO BBIMOJIHATH AEUCTBUS C HUMM, J1€JaTh IPUKUJIKY, OLIEHUBATh pe3ynbTar. Obyuaroumecs
MOJy4YalOT HAaBbIKM NPUOIMKEHHBIX BHIYMCIEHU N, BHIIIOJHEHUS 1EUCTBUN C YUCIIaMU, 3allMCaHHBIMU B
CTaHJapTHOM popme, UCTIOIb30BaHUS MATEMaTHUECKUX KOHCTaHT, OLlEHUBAHUS YHCIIOBBIX BBIPAXKEHHI.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» peali3yeTcs Ha MPOTSHKEHUU BCEro 0Oy4deHHs B CTapluei
LIKOJIE, IOCKOJIBKY B KaXJI0M pasJielie IPOrpaMMBl IIPELyCMOTPEHO PELICHHE COOTBETCTBYIOIIUX 3a1aY.
OOyuaromyecss  OBJAACBAIOT  PAa3MUYHBIMH ~ METOJAMHM  DPELICHHs  IIeJbIX, pallMOHAJIBHBIX,
UpPpaLMOHATIBHBIX, TIOKA3aTENbHBIX, JIOTApUOMUYECKUX ¢ TPUTOHOMETPHYECKHUX YpaBHEHHH,
HEpaBEHCTB M HUX cHCTeM. [loidydeHHbIE yMEHHS HCIOJIb3YIOTCS MPH HUCCIeqOoBaHUM (YHKIHMI ¢
MIOMOIIIBIO TPOU3BOAHOM, PEUICHUM MPHUKJIAJHBIX 3aJady M 33Jad Ha HaXoKJAeHHe HauOoNbIINX U
HAaUMEHBIIUX 3HaueHW Qynkuuu. JlaHHas coaepkarenbHas JMHUSA BKJIIOYAaeT B ce0s Takke
(dopMHpOBaHNE YMEHUN BBIIOJIHATH PacyéThl 10 (opMyiaM, IpeoOpa3OBaHus 1I€JIbIX, PAllUOHAIIBHBIX,
UppalMOHAIbHBIX U TPUT OHOMETPUUECKUX BBIPAKEHUH, @ TAKKE BBIPAXKCHU M, COAEPIKAIIUX CTEIIEHU U
norapudmel. brarogaps nzydenuro aareOpanueckoro mMaTepuasia NpoOUCXOAUT JajbHelIIee pa3BUTHE
AITOPUTMHYECKOrO0 M aOCTPaKTHOTO MBIIUICHUS ydyaluxcs, (GOPMUPYIOTCS HABBIKM JEIYKTUBHBIX
paccyxeHui, paboThl ¢ CAMBOJILHBIMU (pOpMaMHU, TPeCTaBICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH
B BHUJC PaBEHCTB M HepaBeHCTB. AureOpa mpeniaraer 3¢(eKTHBHbIE MHCTPYMEHTHI AJI pPELICHUS
IIPAKTUYECKUX M €CTECTBEHHO-HAyYHBIX 3a/ad, HATJIAJHO AEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3bIKA HAYKH.

ConepkatenbHo-MeToauuecKast TMHUSA «DyHKIMHU U IpaUKI» TECHO MEPENJIeTaeTcs C IpyruMu
JUHUSAMHU Kypca, MOCKOJbKY B KaAKOM-TO CMBICIIE 3aJa€T MOCJIeI0BATEIbHOCTh U3YUEHHUSI MaTepuala.
N3ydyeHre CTENEeHHOM, MOKa3aTeabHOH, JOrapuMUYECKOM W TPUTOHOMETPUYECKHX (YHKIHH, UX
CBOWCTB U rpaKoB, UCIIONIb30BaHNE DYHKIIUHN AJIs peIIeHUs 3aa4 U3 IPYTUX YIeOHBIX MPEAMETOB U
peanabHOM KMU3HU TECHO CBA3aHO KAK ¢ MATEMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM 60Jb1110€ BHUMaHUE yaenseTcs GopMUPOBAHUIO YMEHHUS BbIpakaTh GopMyiaMu
3aBUCHUMOCTH MEXJY DPa3JIMYHBIMU BEIWYMHAMH, HCCIEA0BATh MOJy4YeHHbIE (DYHKIUHU, CTPOUTH HUX
rpa¢uku. Marepuan 3TOW CoJep)KAaTeIbHOM JMHUM HAlelNeH Ha pa3BUTHE YMEHHH W HAaBBIKOB,
MO3BOJIIOIIMX BbIPAKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B pa3IM4HON (QopMe: aHATMTHYECKOH,
rpaduyueckoil u cioBecHOH. Ero n3yueHne crocoOCTBYeT pa3BUTHIO aITOPUTMUYECKOI'O MBIIUICHUS,
CMOCOOHOCTH K 0000IIEHNIO0 U KOHKPETU3AIMH, UCIOJIb30BAHUIO aHAJIOTHA.

CopnepxartenbHass JmHUA «Hayana wmaTemMaTM4ecKOro aHajiu3a» I03BOJIIET CYILECTBEHHO
paclMpuTh KPyr Kak MaTeMaTHUYeCKHUX, TaK W NPUKIATHBIX 3334, JOCTYMHBIX OOYYaroUIUMCS, Y
KOTOPBIX MOSBJIAETCS BO3MOXKHOCTb HCCIENOBaTh U CTPOUTh Ipaduku (YHKIMM, onpeneisaTh HX
HauOObIINE U HAUMEHbIINE 3HAUEHUS, BBIYUCIIATD IJIOIAAN GUTYP U 00BEMBI TEJI, HAXOIUTh CKOPOCTH
Y yCKOPEHHUs TpoLeccoB. [laHHast coepkaTesbHast TMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS
MaTeMaTUYECKUX MOJIeJIel peasIbHbIX CUTYallUi, HAX0XK/ICHHUS HAWITYYIIEero PEelIeHUs B IPUKJIAIHBIX, B
TOM YHCJI€ COLUAJIbHO-?)KOHOMHYECKHUX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTUYECKOI'0 aHAJIn3a
CIOCOOCTBYET pa3BUTHIO a0CTPAaKTHOTrO, (HOPMATbHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS,
(GOpMHUPOBAaHUIO YMEHHH pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTeMaTUKU B HayKe, TEXHUKE U
uckyccrse. OOyuaronyecss y3HalOT O BBIIAIOLIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTHUS
MaTEMaTUKH KaK HaYKH, U UX aBTOPax.

CopepxartenbHO-MeTOAUYECKass JIMHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSIEHA
JIEMEHTaM TEOPUH MHOXKECTB. TE€0pETUKO-MHOKECTBEHHBIE IIPEICTABIICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJIBHOM MaTEeMaTUKH U MpeAaraoT Hanbonee yHUBEepCaabHbIN S3bIK, 00 bEIMHAIOIINN BCE pa3/ielibl
MaTEMaTUKH M €€ MPHUJIOKEHUN, OHU CBS3BIBAIOT Pa3Hble MaTEMaTHYECKHE IUCLUMIUIMHBI B €IMHOE
nenoe. [loaTromy BakHO 1aTh BO3MOXHOCTh IIKOJBHUKY ITOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKHU U MUCIO0JIb30BaTh €0 JJIs1 BEIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa M Hauyala MaTeMaTHYECKOIO aHaJINW3a» IPUCYTCTBYIOT TaKKE OCHOBBI
MaTEMaTHYECKOr0 MOJIENMPOBAHNUS, KOTOPBIE IPU3BAHBI COPMUPOBATH HABBIKU MOCTPOCHUS MOIeIen
peasbHbIX CUTYaIUi, HCCIIEJOBAHUS STHX MOJIETIeH C TTOMOIIBIO anmnapaTa airedpsl 1 MaTeMaTH4ecKoro



aHaJIM3a U MHTEPIIPETaiH I0Jy4YEeHHBIX Pe3yJIbTaTOB. TaKue 3aaHusl BIUIETEHBI B KaXAblil U3 pa3/ieoB
IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall Kypca IMPOKO UCIOJIb3YETCs AJIsl pEIIeHUs IPUKJIIaIHbIX 3a/1a4.
[Tpu pemeHun peanbHBIX MPAKTHUECKUX 3aJad ydyalluecs pa3BHBAIOT HAONIOATENbHOCTh, YMEHUE
HAaXOJUTh  3aKOHOMEPHOCTH, abCcTparupoBaThCs, HCIOJIB30BATh  AHAJNOTHIO, 0000maTh |
KOHKPETU3UPOBaTh IpoOieMy. JlesTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX
3a/la4 OpraHu3yercsl B Mpolecce M3y4yeHUs BCeX TeM Kypca «Airedpa M Hayaja MaTeMaTHYeCKOIo
aHaIM3ay.
kypca «I'eomeTpus»
BaxxHocTh yueOHOT0 Kypca TeOMETpUU Ha YPOBHE CpeqHero o0miero oopazoBaHus 00ycioBieHa
NPAaKTHYECKOW 3HAYMMOCTBIO METAIPEIMETHBIX M MPEAMETHBIX Pe3yJbTaTOB 00y4EHHs] T€OMETPUHU B
HAIpaBJIeHUM  JMYHOCTHOTO  pa3BUTHS  oOydaromuxcs, (opMupoBaHUsS  (PYHKIHOHAJIBHOM
MaTeMaTUYECKOM I'paMOTHOCTH, MU3yYEHHS APYrHX y4eOHBIX TUCHUIUIMH. Pa3BuTHe y oOyuarommxcs
INPaBUWJIBHBIX TMPEICTABICHUI O CYIIHOCTH M MPOUCXOXKJICHUU TEeOMETPHYECKUX alCTpaKIuii,
COOTHOULIECHUH PEAbHOTO U HAeabHOr0, XapaKTepe OTPakKeHHUsI MaTeMaTU4eCKOM HayKoH sIBICHUN U
IPOLIECCOB PEAJbHOIO MHpA, MECTE TI'E€OMETPUM B CUCTEME HayK M pOJM MaTeMaTHYECKOIo
MOJEIMPOBAHMUSI B HAYYHOM IIO3HAHMM M B IPAKTUKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHMsI y4JalIUXCs, a TaKKe KAadecTB MBILIUIEHUS, HEOOXOIMMBIX I aJanTallud B
COBpEMEHHOM OOIIIECTBE.
I'eomerpus siBnsieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO O0IIero odpa3oBaHus,
Tak Kak oOecredynBaeT BO3MOXKHOCTh H3Y4YEHHMs] KakK JUCHUIUIMH €CTeCTBEHHO-HayYHOU
HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.
Jlorudyeckoe MbIIUICHHE, (POpMUPYEMOe MpPU U3YYEHUU OOYUYAIOMIMMHUCS TOHATUWHBIX OCHOB
FE€OMETPUH U MOCTPOSHUH LIETIOYKH JIOTMUECKUX YTBEPXKACHUN B XO/1€ PELICHUS T€OMETPUYECKUX 3a/1a4,
YMEHHE BBIIBUTATh U OMPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PEIICHUH 3a7a4
€CTECTBEHHO-HAaYYHOTI'O IIMKJIa, B YACTHOCTH U3 Kypca (U3UKH.
YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX O0IACTAX
JesITeNIbHOCTH YenoBeka. OpreHTalys yelnoBeKka BO BpeMEHHU U TPOCTPAHCTBE — HEOOXO0AUMOE YCIIOBUE
€ro CoLHMaJbHOro ObITHA, (hOpMa OTpaKEHUSI OKPYXKAIOILIETo MHUpA, YCIOBHE YCHEUIHOrO MO3HAHUS U
aKTUBHOr0 IpeoOpa3zoBaHus jAelcTBUTENbHOCTH. OmepupoBaHHE MHPOCTPAHCTBEHHBIMH 0OOpa3aMu
00BbEUHSIET Pa3HbIe BUABI YUEOHOH U TPYLOBOU JEATEIBbHOCTH, SBISETCS OJTHUM M3 NPO(HECCHOHATBHO
BaXXHBIX KAa4yeCTB, MO3TOMY aKTyallbHa 3a1ada (popMUPOBaHHS y OO0Yy4arOIIMXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBHIHOCTH O0PA3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B TOJTOTOBKE
K IPaKTHYECKOH 1eATeIbHOCTH 10 MHOTHM HaIlpaBJICHUSIM.
Lenb ocBoeHus mporpaMmbl yueOHoro kypca «I'eomerpus» Ha 0a30BOM ypoBHE OOyueHHUS —
o011eo0pazoBaTeabHOE U O0IIEKYIBTYPHOE pa3BUTHE 00 yUaIOLIUXCS uepe3 obecrieueHrne BO3MOKHOCTH
OpUoOpeTeHHsT W  UCHOJb30BAaHUSA CHUCTEMATUYECKUX TIEOMETPUUECKUX 3HAaHUU M JelcTBuil,
CHeLUU(PUUHBIX TEOMETPUH, BO3MOXHOCTH  YCHEIIHOTO  IPOJOJDKEHUsS  OOpa3oBaHMUsS IO
CIELUAJILHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAJTHBIM HCIIOJIb30BAHUEM T€OMETPHUH.
[Iporpamma mo reomerpuu Ha 06a30BOM YPOBHE IpelHA3HAauYeHa A1 OOYYarolUXCs CpeaHei
HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUN HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMUs.
Takum oOpazom, obyyaronuecs Ha 6a30BOM ypOBHE JOJHKHBI OCBOUTH 00IIIME MaTeMaTUUECKUE YMEHHUS,
CBSI3aHHBIE CO CrelU PUKON TeOMeTpUN U HEOOXOAUMBbIE JIJIS )KU3HU B COBpeMEHHOM ob1iectBe. Kpome
3TOr0, OHU UMEIOT BO3MOKHOCTb U3YUUTh F'€OMETPHIO O0Jiee rIyOOKO, €ClI B AajbHEIIIEM BOSHUKHET
HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B PO ECCUOHATBHOMN 1eITeIbHOCTH.
JlocTI>KeHU e 1€ OCBOSHUS IPOrpaMMBbl 00€CTI€INBACTCS PEIICHHEM COOTBETCTBYIOIINX 3a/1a4.
[IpropuTeTHpIMH 3a7auyaMu OcBOeHMs Kypca «I'eomerpumn» Ha 0a3zoBoM ypoBHe B 10—11 kmaccax
ABJISIIOTCS:
¢ (opmupoBaHUe NPEACTABICHUS O TEOMETPUHU KaK 4YacTH MUPOBOI KyJIbTYpbl U OCO3HaHUE €€
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE IMPEICTABICHUS O MHOTOTPAHHUKAX M TEJaX BPALICHUS KaK O BAXHEHUIIHMX
MaTEeMAaTUYECKUX MOJEINAX, IO3BOJSIOIIMX ONUCHIBATH M HU3Yy4aTb pa3Hble SBICHUS
OKPY’KaloIIero Mupa;



e (opMHpOBaHHE YMEHHMs pACIO3HaBaTh Ha YEPTEXKaX, MOJAEIIX U B pEalbHOM MHpE
MHOT'OTPaHHUKH U TeJla BPALCHHUS;

e OBJIAJIEHUE METOAAMHM PELICHUs 3a/1a4 Ha MOCTPOEHUS Ha N300paKEHUAX MPOCTPAHCTBEHHBIX
uryp;

e (opMHpOBAaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH IOHSATUSIMU O MHOTOIPaHHMKAX M TEJIax
BpALICHUS U UX OCHOBHBIMHU CBOICTBaMH;

® OBJAJ€HUE aJNrOPUTMAMHU pEIICHUS OCHOBHBIX THIOB 3aday; (OPMUPOBAHHME YMEHHS
MIPOBO/IUTH HECIIOKHBIE I0Ka3aTeNIbHBIE PACCYKIEHUS B XOJI€ PEILEHHs] CTEPEOMETPUYECKUX
3aJ1a4 U 3a]1a4 ¢ MPAaKTUYECKUM COJIEpPKAaHUEM;

® DPa3BHUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydaroUMXcsi, TO3HABATENbHON
aKTUBHOCTHU, UCCIIE0OBATENBCKUX YMEHUM, KPUTHUHOCTH MBIIIJICHUS;

e (opmupoBaHne (YHKIMOHAIFHOH TI'PaMOTHOCTH, pEJICBAHTHOW TIE€OMETPUHU: yMEHHUe
pacro3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUX U IIPU U3YUCHUU APYTUX YIeOHBIX IPEIMETOB, TPOSBICHHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (POPMYIHNPOBATh UX Ha SI3bIKE T€OMETPUU U CO37aBaTh
reoOMEeTPUYECKUE MOENU, IPUMEHATh OCBOCHHBIM I€OMETPUUYECKH amnmapar Ui perieHus
IPaKTUKO-OPUEHTUPOBAHHBIX  3a7ay, WHTEPIPETUPOBATh M OLEHUBATh IOJY4YEHHbIE
pe3yJbTaThl.

OTnMuuTeNbHONH 0COOEHHOCTBIO MPOrpaMMbl SIBJSETCS BKJIOUYEHHE B KypC CTEpEOMETPUHU B
HayaJle ero M3yueHus 3ajad, pellaeMblX HAa ypOBHE HHTYUTHBHOI'O IO3HAHUS, U OIperesé HHbIM
oOpa3oM opraHu3oBaHHass paboTa HaJ HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO U
IPOCTPAHCTBEHHOI'O MBILIJICHUS, CTUMYJIUPYET MPOTEKaHUE HHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JalbHEeHIIeMy U3Y4EeHHUIO IPeAMeETa.

[Ipeamourenre  OTAAETCS  HATIIHO-KOHCTPYKTHMBHOMY  MeETOAy  OOydeHHMs, TO €cCTb
TEOPETUYECKUE 3HAHMS HMMEIOT B CBOEGH OCHOBE UYBCTBEHHOCTh IPEIMETHO-IIPAKTUYECKON
JeSITeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy ydallluXcsi B Kypce CTEpEOMETpHUH
IPOBOAMUTCA 3a CUET pEIICHUS 3aJad Ha CO3/JaHUE IPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
OIIEpPUPOBAaHUE MPOCTPAHCTBEHHBbIMU oOpa3amu. Co3gaHue oOpa3za NPOBOAMUTCA C OMNOPOH Ha
HarJsITHOCTh, @ OMEpPHpPOBaHHE O0Pa3OM — B YCIOBHSAX OTBJICYCHMS OT HATJSTHOCTH, MBICICHHOTO
M3MEHEHUS €ro HCXOJHOTO COACPKAHMSL.

OcHOBHBIE coiepkaTenbHble TMHUU Kypca «['eomerpun» B 10—11 kiaccax: « MHOrorpaHHUKNY,
«[Ipsimple W mIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BekTopel W KOOpAMHATHI B
npocTpaHcTBey. PopMHUpOBaHHUE JOTMUYECKUX YMEHUHN pacnpeaensercs He TOJIbKO M0 COAepKaTeIbHbIM
JIMHUSAM, HO U 110 ToJ1aM 00y4eHUs Ha ypOBHE CpPEeHEro o0Iero oopa3zoBaHus.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE NMPEAMETHBIM pPE3yJbTaTaM OCBOEHHS paboueit
pOrpamMMbl, pACIpPEAcNEHHBIM IO TojJaM OOy4eHHs, CTPYKTYPHUpPOBAaHO TaKUM OOpa3oM, YTOOBI
OBJIAZICHUE TI'€OMETPUYECKUMHU IIOHATUSAMU M HaBBIKAMU OCYILECTBJSJIOCH IIOCIEI0BAaTEJIbBHO U
HOCTYNATEIbHO, C COOMIOIEHMEM MPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAJIHUCH B
00IIyI0 CHCTEMY IeOMEeTPUYECKUX IPEACTaBICHUIN 00yJaromuxcs, paciupss u yriayouss e€, oopasys
IPOYHBIE MHO)KECTBEHHBIE CBSI3H.

Kypca «BeposiTHOCTb M CTATHCTHKA

VYuebHblii kKypc «BepoSTHOCTb M CTaTUCTUKa» 0a30BOro0 YPOBHS SIBJSIETCS MPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOM 1ikoibl. Kypc npenHasHadeH
Uit GOPMUPOBAHUSA Yy OOYHYaAIOIIMXCS CTATUCTUYECKOM KyJlbTypbl M TOHMMAaHUS POJIM TEOPUHU
BEPOSATHOCTEN KaK MAaTEMaTUYECKOrO MHCTPYMEHTA JUIS M3Y4YEHMs CIydailHBIX COOBITMH, BEIMYUH U
npoueccos. [Ipu n3yueHnn Kypca o0oramaroTest IpeACTaBICHUS YUALIUXCsl O METO/IaX MCCIeJOBaHUS
M3MEHYHMBOI'O0 MHpa, Pa3BUBAETCS MOHMMAaHWE 3HAYMMOCTU U OOLIHOCTH MaTEeMaTHUYECKUX METOOB
MO3HAHMS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOT0 MHUPOBO33PEHHUS.

ConepkaHue Kypca HampaBjI€HO Ha 3aKpeIUIeHHWE 3HaHHi, MOJydYeHHBIX MPU W3YyYEHHH Kypca
OCHOBHOM IIKOJbl U Ha pa3BUTHE NPEACTABICHUIN O CIydyallHBIX BEIMYMHAX M B3aUMOCBA3SIX MEXKIY
HUMH Ha BaKHBIX IPUMEPAX, CIO’KETHI KOTOPBIX TOUEPIHYTHI U3 OKPYKAIOIIEro MUPA.

B cootBercTBUM ¢ yKa3aHHBIMM LEIIMH B CTPYKType ydeOHoro kypca «BepodTtHocTs U



CTaTUCTUKA» CPEAHEN LIKOJIbI HA 0a30BOM ypOBHE BbIAEIIEHBI CIEIYIOLINE OCHOBHbBIE COEpKATEIIbHbIE
muHuu: «CiaydaiiHple COOBITHS U BEPOSTHOCTN Y, «CirydaliHble BETMYMHBI U 3aKOH OOJBIINX YHCEID.

BakHyro 4acTh Kypca 3aHMMAeT U3y4€HHE F€OMETPUUECKOT0 U OMHOMUAIBHOIO paclpeneeHui
Y 3HAKOMCTBO C UX HENPEPbIBHBIMU aHAJIOraMH — I10Ka3aTeIbHBIM U HOPMaJIbHBIM PaclpeleIeHUsIMH.

Conepxanne suHuM «CiydaiiHble COOBITHSI U BEPOATHOCTU» CIYKUT OCHOBOM s
dbopMUpOBaHUS TPEACTABICHUN O PACIPEACICHHN BEPOATHOCTEH MEXIY 3HAUCHHSIMHU CIy4alHBIX
BEIMYUH, a TaK)Ke 3Ta JIMHUSA HeoOXonuMma Kak Oas3a Jyid M3ydeHHs 3aKoHa OOJbIIMX YHCEeNl —
(GyHIaMEHTaJIBHOTO 3aKOHA, M CTBYIOIIErO B MPUPOAE U OOIIECTBE U MMEIONIEr0 MaTeMaTHYECKYIO
dopmammzanuto. CaMm 3akoH OOJNBIIMX YHCEN IIpeularaercsi B O3HAKOMHUTENbHOH ¢dopme ¢
MHUHHMMAaJbHBIM UCIOJIb30BaHUEM MaTEMAaTHUECKOro (hopmanusma.

Tembl, CBSi3aHHBIE C HENPEPBIBHBIMHM CIIyYallHbBIMM BEJIMYMHAMH, AKLIEHTUPYIOT BHUMAaHHE
HIKOJIbHUKOB Ha OMHCAaHUM W M3YYEHUU CIy4YalHBIX SBJIEHUI C MOMOIIBIO HEMPEPBIBHBIX (YHKIUH.
OCHOBHOE BHUMaHME YJEseTCs IO0KA3aTEIbHOMY M HOpPMAJIbHOMY pacCIpeielieHusM, NpU 3TOM
IpeArnoaaraeTcs 03HaKOMHUTENIFHOE N3yUeHHE MaTepualia 0e3 J0Ka3aTelbCTB MIPUMEHAEMbIX (DaKTOB.

MECTO YYEBHBIX KYPCOB B YYEBHOM IIVIAHE

B yuebHOM miaHe Ha M3y4yeHHE Kypca aiareOpbl M Hayajl MaTeMaTHYECKOro aHajau3a Ha 0a30BOM
ypoBHE 0TBOAUTCS 2 yaca B HeAemo B 10 kimacce u 3 yaca B Hepemo B 11 kiacce, Bcero 3a aBa rona
oO0yuenus — 170 gacos.

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 knacce u 1 yac B Henemto B 11 kilacce, Bcero
3a 1Ba roga o0y4eHus - 102 yuyeOHbIX Jaca.

Ha usyuenue kypca «BepodTHOCTb U CTaTHCTHKa» HAa 0A30BOM ypOBHE OTBOJAUTCS | 4ac B HEAENO B
TEYEHHUE KaXJ10ro roja o0y4yeHus, Bcero 68 yaeOHbIX 4acoB.

COJAEP) KAHUE YYEBHOI'O KYPCA AJITEGPBI U HAYAJTA MATEMATHYECKOI'O
AHAJIM3A

10 KJIACC

Yucsia 1 BBIYUCICHUS

Panmonanbuble uucia. OOBIKHOBEHHBbIE U JIECATUYHBIE APOOM, TPOLIEHTHI, OECKOHEUYHbIE
nepuoanyecKkue 1podu. ApupmeTnueckue ornepanuy ¢ palloOHAIBHBIMU YHUCIAMH, Peo0pa30BaHUs
YUCIOBBIX BbIpakeHUH. [IpuMeHeHue npoOell M MPOLIEHTOB MJIs PEUICHUS NPHUKIAJAHBIX 3a1ad U3
pa3IM4YHBIX OTPACIEH 3HAHUN U PEAJIbHON KU3HH.

JlelictBuTenbHBIE uKcaa. PalnnoHanbHbIE W HMppallMOHANBHBIE 4YHciIa. Apudmerndeckue
ornepalyu ¢ ACHCTBUTENbHBIMU uuciaamMH. [IpuOnvKEHHbIE BBIYUCIIEHUS, INpPaBUIAa OKPYIJIEHHUS,
NPUKUKA U OLICHKA PE3YJIbTaTa BBIYNCICHUI.

Crenenp ¢ wnenbiM mnokasateseM. CraHgapTHas ¢(opma 3amMcd JEeHCTBUTEIBHOTO YHUCIA.
Hcnonp3zoBanue noaxonsuied ¢popmbl 3aUCH JAEHCTBUTEIBHBIX YHCEN AJS PEIIeHHUs MPAaKTUYECKUX
3a/1a4 U [PeJCTaBICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HaTypajbHOH cTeneHu. JleficTBus ¢ apuMeTHyecKUMHM KOpPHSAMU
HAaTypaJbHOU CTEIICHMU.

CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YKCIOBOIO apryMeHTa.

YpaBHeHMs 1 HepaBeHCTBa

ToxnecTBa 1 TOXJ1€CTBEHHBIE TPEOOPa30BaHUS.

[IpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
bopmyIbI.

YpaBHeHue, KopeHb YpaBHeHUsA. HepaBeHCTBO, pellieHre HepaBeHCcTBa. MeTo/1 HHTEpBaJIOB.

Pemrenue nenbix 1 ApoOHO-pallMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.

Pewenne nppanmoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX ypaBHEHMI.

[IpumeHeHne ypaBHEHMH M HEPABEHCTB K PELICHUIO MaTEeMaTUYECKUX 3aJad M 3a7ad M3
pa3aMyHBIX 00acTel HayKH U peasibHOM KU3HU.

DyHKUMU U TpapUKH

@Oynkums, crnocoos! 3ananus pyHkuuu. ['padpuk pynkuun. Bzaumuao odbpaTtabie GpyHKINM.

OO6nacte ompeneneHuss U MHOXECTBO 3HaueHuM ¢yHkumu. Hymn ¢ynkumu. IIpomexyTku



3HAKOIIOCTOSHCTBA. YETHDBIE U HEUETHBIE PYHKIIMH.

Crenennast ¢GyHKUHUS ¢ HATypaJbHBIM U LI€JbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduk. CpoiicTBa
U rpaduK KOPHs N-0il CTEIeHH.

Tpuronomerpuueckasi OKpyXHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (PYHKIMH YUCIOBOIO

aprymeHTa.

Hauaja MaTeMaTH4YeCKOI0 aHAJIN3Aa

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHus MMOCJIEIOBATENbHOCTENA. MOHOTOHHEBIE
MOCJIEI0BATEILHOCTH.

Apudpmernueckass U TeoMeTpUUYecKas NMporpeccu. beckoHedHo yObIBaromasi reoMeTpuyeckas
nporpeccus. Cymma OecKOHEYHO yOBIBaromiell reoMeTrpuueckoil mporpeccuu. dopmymna CIIOKHBIX
IIPOLEHTOB. M cnionp30BaHue NpOrpeccuy I PEIICHHs pealbHbIX 3aa4 IPUKIAAHOrO Xapakrepa.

MHoKecTBa H JIOTHKA

MHoxecTBO, omepalud Haj MHoXectBaMu. Jluarpammel Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTI' O almapara JJis OMUCAaHUsI PEAJIbHBIX MPOIECCOB U ABJICHUU, IPH PELICHUU
3a/1a4 U3 Ipyrux y4yeOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia 1 BIYUCIEHUS

Hatypanbnble u nensle uncina. [Ipu3Haku 1enMMOCTH LEIbIX YUCE.

Crenenb ¢ paniMoHaIbHBIM TOKa3aTesieM. CBOMCTBA CTENEHHU.

Jlorapum uncna. [lecsiTuuHble U HATypaJbHbIE JTOrapU(PMBbL.

YpaBHeHus M HEpaBEHCTBA

[IpeobpazoBanue BeIpaKeHUH, COAEPKALIUX JIOrapu(pMBI.

[TpeoGpa3oBaHue BhIpaXKEHUH, COlEPKAIINX CTEIEHU C PAl[MOHAIBHBIM IIOKa3aTEIIeM.

ITpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazaTenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapupmudeckne ypaBHEHHs 1 HEPaBEHCTBA.

CucreMsl TMHEWHBIX ypaBHEHMI. Penienne nprukiagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHMII.

CucreMbl 1 COBOKYITHOCTHU palliOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUN, CHCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a7a4 U 3a]a4 U3
pa3NIMYHBIX 00sacTell HAYKH U PeabHON XKU3HU.

DYyHKUMHU U TPaPUKn

Oyuxuus. [lepuoguueckue ¢pyHkuuu. IIpoMexyTkM MOHOTOHHOCTH (DYHKLIMH. MaKCUMyMBbI U
MUHUMYMbI QyHKIMHM. HanOoupiiee 1 HauMeHblee 3HaueHne (QyHKIUN Ha IPOMEXYTKE.

Tpuronomerpuueckue QyHKIMHU, X CBOMCTBA U IpauKH.

[ToxazaTenbHas u norapupmuueckas GyHKIMH, UX CBONCTBA U IPaUKH.

Hcnonb3zoBanue rpaduKoB GYHKIUM 1711 pelIeHns ypaBHEH I U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GYHKUUH JUIsl HCCIIEA0BAHUS MIPOL[ECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HMKAIOT IIPU PELICHUH 33/1a4 U3 JPYTUX y4EOHBIX MPEIMETOB U PEaIbHOM KU3HHU.

Hayayia MaTeMaTH4eCKOI0 aHAIN3a

HenpepsiBHble pyHKIMH. MeTOa MHTEPBAJIOB AJIs PEIIEH s HEPABEHCTB.

[IponzBoanas pyHkuuu. ['eomeTpuueckuii 1 Gu3nUEeCcKUil CMbICI IPOU3BOIHOM.

[IpousBoaHble 3aeMeHTapHBIX (yHKUUNA. DOpMynbl HAXOXKJIEHUS IPOU3BOJAHONM CYMMBI,
IPOU3BEIEHHSI U YaCTHOTO (DYHKILIUH.

[IpumeHeHne MPOU3BOMHON K HMCCIENOBAHHIO (YHKIUH Ha MOHOTOHHOCTh U DKCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIEr0 3HAYeHUS (PYHKIIMH Ha OTPE3Ke.

[IpumeHenne npon3BOHOM ISl HAXOKECHUS HAWTY4IIErO peleH s B IPUKJIAHBIX 3aa49ax, s
OTIPEIENICHHs] CKOPOCTH TIpollecca, 3aIaHHOTO (HOPMYJIION MK TpaduKOM.

[TepBoobpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuii 1 ¢puznueckuii cMbici. Beruncnenne mnterpana no gopmyie
Herotona—Jleitbnumna.

COILEPKAHUE YYEBHOI'O KYPCA «I'eomerpus»



10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IJIOCKOCTb, POCTpaHCTBO. [loHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMHOE pacrnonokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIMECs, IapajulelIbHbIe U
cKpenmBaromyecs npsamele. IlapamiensHOCTs TPSMBIX U IIJIOCKOCTEW B IIPOCTPAHCTBE: MapaJlIe/IbHbI €
IpsIMBIE B IPOCTPAHCTBE; NapaICIbHOCTD TPEX MPAMBIX; IAPATUIETBHOCTD IPSIMON U INIOCKOCTH. YTJIbI
C COHAINPABICHHBIMU CTOPOHAMH; YrOJI MEXKIAY MpsAMbIMM B IpocTpaHcrse. [lapaiuiensHOCTB
IJIOCKOCTEN: TapajUlesibHble IIOCKOCTH; CBOMCTBA NapajuleNbHBIX mJockocrel. I[Ipocreimme
IPOCTPaHCTBEHHBIE (PUTYPBI HAa TUIOCKOCTH: TE€TPadJp, KyO, mapaiesenure i; ToCTPOSHUE CeYEeHHH.

[lepneHAMKYJISPHOCTD NMPSMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSMBIE B IIPOCTPAHCTBE,
IpsIMbI€ MTapajuIeNbHbIE U MEPIEHNKYISIPHBIE K MIIOCKOCTH, TPU3HAK NEPIEHANKYIIIPHOCTH MIPIMON 1
IJIOCKOCTH, TEOpPEMa O MPSMOM NMEepPHEeHANKYIAPHON NIOCKOCTU. YTJbl B MIPOCTPAHCTBE: YIOJ MEXIY
NpSIMOM M IMJIOCKOCTBIO; ABYTPAaHHBIN YroJl, JUHEHHBIM yroa AByrpaHHoro yria. Ilepnenauxymsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHHUE OT MPSAMOU IO IIIOCKOCTH, IPOEK M
¢urypbl Ha IJIOCKOCTh. [lepneHAUKYISIpHOCTh MJIOCKOCTEH: NMPH3HAK MEPHEHAUKYIIPHOCTH ABYX
mockocren. TeopeMa o TpEX nmeprneHauKyJspax.

MHoOrorpaHHuKHu

IloHATHE MHOrOrpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOI'OTPAHHMKA, BBIIYKJIBIE M HEBBIIYKIIbIE
MHOIOIPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrojbpHas Nmpu3Ma; I'paHd U OCHOBAHUS
IPU3MBL; MpsMas U HAKJIOHHAsI IPU3MBbL; OOKOBasl U MOJHAasi HOBEpXHOCTh pu3Mbl. [lapannenenunen,
IPSIMOYTOJIHBIM MapaJulesienunel U ero cpoucTBa. Ilmpammpa: N-yronpHas NUpaMuja, TpaHd U
OCHOBaHHE MNHpaMUAbl; OOKOBasi M IOJIHAS IOBEPXHOCTh HMUPAMMJbl; IpaBUJIbHAS U ycedEHHas
nupaMuja. JJIeMEHThl NPU3Mbl U nupaMuisl. [IpaBuinbHblE MHOIOIPaHHUKH: IOHSTHE IIPAaBUIBLHOTO
MHOI'OIPaHHUKA; IPaBUIJIbHAS IIPU3Ma U IIPaBUJIbHAS IUPAaMUA; IpaBUIIbHAS TPEYTOJIbHASI IHPAMUIA U
IpaBUIbHBINA TeTpa’ap; Ky0. [IpencraBienue o npaBUIIbHBIX MHOTOIPaHHUKAX: OKTa3Ap, AOACKASAP U
ukocasap. CeueHus: Npu3Mbl U TUPAMUBL.

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, IPAMOM, INIOCKOCTH. DJIEMEHTHI
CUMMETPHH B IUPAMMIAX, TapaJUIEIeNUIeax, IPAaBUIbHBIX MHOI OTPAaHHUKAX.

Bbruucrnenne 3J1€MEHTOB MHOTOI'PaHHUKOB: pEOpa, auaroHanu, yriel. Ilmomane OokxoBoi
MOBEPXHOCTH M IOJIHOM MOBEPXHOCTH MPSIMOW NMPHU3MBI, IUIOLAAb OCHOBAHMM, Teopema O OOKOBOM
MOBEPXHOCTH MpsAMOM mpusMmbl. Ilnomane OOKOBOW MOBEPXHOCTM M TMOBEPXHOCTH IIPAaBHJIBHOU
NUpaMUbl, TeopeMa O Iuoniaau yceuéHHol nupamunbl. [lonarue o6 ob6béme. OO0bEM mupamuibl,
IIPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAASIMU MTOBEPXHOCTEH, 00bEMaMu
MOI00HBIX TEJI.

11 KJIACC

Tesia BpameHnus

[MuimHapuueckass HOBEPXHOCTb, O0pa3ylollde  IMIMHAPUYECKOW  IOBEPXHOCTH,  OCh
LWIMHAPUYECKON MOBEpXHOCTH. LlmmHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrolias U OChb;
II01a/1b OOKOBOM M MOJHON MTOBEPXHOCTH.

Konunueckast noBepxHOCTh, 00pa3yrolie KOHMUECKOH MOBEPXHOCTH, OCh U BEPIIIMHA KOHUY ECKON
noBepxHocTH. KoHyc: OcHOBaHWE W BepIIMHA, OOpasyrolias W OCh; IUIOMAAb OOKOBOH M ITOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIollre U BbICOTa; OCHOBaHHS U OOKOBasi OBEPXHOCTb.

Cdepa u 1map: wmeHTp, paauyc, IOUAMeTp; IUIOIAAb IOBEPXHOCTH cdeprl. B3aummuoe
pacrnonoxeHue cepsl U MIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cdepe; miaonaas chepsl.

N3o06pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHApPA U KOHYCA.

KomOuHanuu Ten BpallleHHsI 1 MHOTOTpaHHUKOB. MHOTOrpaHHHK, OMHCAHHBINA OKOJIO cepsl;
cdepa, BnucaHHasi B MHOTOT'PaHHUK, HJIM TEJIO BpalCHHUS.

[Tonstue 06 o6véMme. OcHOBHBIE CBOWCTBA 00HEMOB Tell. Teopema 06 00BEME MPSAMOYT OIBHOTO
napajvienenunena u cneactsus u3 He€. O0bEM umHapa, Konyca. O6bEM mapa u niaomaas chepsl.

ITonoOHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY IUIOIMASIMHI TOBEPXHOCTEH, 00bEMaMuU
MOJI00HBIX TEJI.



Ceuenust uunuHApa (mapajuleJbHO U MEPHEHIUKYJSIPHO OCH), CEYEHUsl KOHyca (MapajielbHoe
OCHOBAHUIO U NPOXOASIIEee Yepe3 BEPIIMHY), CeUeHHs 1apa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha muockocty u B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha uyucio. Pa3noxkeHune BekTOopa 1O TpEM HEKOMIJIaHApHBIM BekTopaM. IIpasuio
napajuienenunena. Pemenue 3aaad, CBSA3aHHBIX C IIPUMEHEHMEM IMPABWI JEHCTBUH C BEKTOpaMHU.
IIpsimoyronbHas cuctemMa KoopAUHAT B npocTpaHcTBe. KoopaunaTel BekTopa. [IpocTelimme 3anaun B
KOOpIMHATax. YTron Mexay BekTopaMu. CkalspHOE NpPOU3BENEHHE BEKTOPOB. BblunciieHHE YIioB
MEXIY NPAMBIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII METOJ NMpPU PEIIEHUU F€OMETPHUUECKUX
3a1ad4.

COILEPXKXAHUE YYEBHOI'O KYPCA «BepoiTHOCTb M CTATHCTHKA»
10 KJIACC

[IpencraBieHne NaHHBIX ¢ TOMOIIBIO Tabuui U quarpamm. Cpennee apudmMernyeckoe, MearaHa,
HauOonblllee ¥ HaWMEHbIIee 3HAUYEHUs, pa3Max, JUCIEPCHs] U CTaHAApTHOE OTKIOHEHHE YHCIIOBBIX
HaOOpOB.

Crny4aifHble SKCIIEpUMEHTHI (OMBITHI) U CIIy4aiiHbIe COOBITHS. DJIeMEeHTapHbIE COOBITUS (HCXO/IBI).
BepositHoCcTb cinydaiiHOro co0biTusi. bansocts 4acToThl M BEpOATHOCTH cOObITHH. Ciy4yaliHbIE OIBITHI C
PaBHOBO3MO)KHBIMU ~ 3JIEMEHTapHbIMU  COOBITUSIMM. BepostHoctu  coOblTuif B ombITax ¢
PaBHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepauuu Haj COOBITHSMHU: IepecedeHue, OObeIUHEHHE, IPOTHBOIOJIOKHbBIE COOBITHS.
Juarpammsl Diintepa. @opmyiia Cl10KEHUS BEPOSTHOCTEN.

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHE BEPOATHOCTEH. JlepeBO CIy4ailHOTO JKCIEPHUMEHTA.
®dopmyna moiaHoN BeposiTHOCTH. HezaBucumbie cOOBITHS.

KomOunaropHoe mnpaBuiio yMHOXxeHus. IlepecraHoBku u (dakTopuan. Yucio codyeTaHUH.
Tpeyronsnuk [Tackans. ®opmyna 6unoma HeroToHA.

bunapHbIil cayyaliHbIi ONBIT (MCOBITaHKE), yeneX U Heyaadya. HezaBucumeie ucnbitanusd. Cepust
HE3aBUCHMBIX UCIBITAHUH 10 epBoro ycrexa. Cepus He3aBUCUMBIX UCIIBITAaHUM bepHymm.

CnyudaiiHas BennuuHa. Pacnpenenenue BepostHocTel. J(marpamma pacnpenenenus. [Ipumepst
pacrpeziesieHui, B TOM YKcie, TeOMEeTpUIecKoe i OMHOMUAIbHOE.

11 KJIACC

UuciioBble XapaKTEPUCTHKU CIyYalHBIX BEJIMYUH: MAaTEMAaTUYECKOE OXUJAHUE, AUCHEPCHUS U
CTaHJAPTHOE OTKIOHEHHE. [IpuMepbl NMpUMEHEHUsT MaTEMaTU4YECKOrO OKHMJAHHs, B TOM YHUCIE B
3aJayaxX M3 MOBCEIHEBHOHN XH3HU. MaTemMaTHuecKoe OXHJaHue OWHApPHOW CllydyallHOW BEIHYWHBI.
MareMaTuueckoe 0KUAAHUE CYMMBI CIyd4alHBIX BEJIMYMH. MaTeMaTH4eckoe OKUJaHUE U TUCIEPCHs
reOMETPUYECKOro 1 OMHOMHAJIBHOT O paclpeieeHuil.

3akoH OOJIBIIMX YHMCEN M €ro pojb B HayKe, NpUpoae U obmiecTBe. BriOopouHblii MeTOA
UCCIICIOBAHUM.

IIpumepsl HENpEepBIBHBIX CIy4YalHBIX BeIWYMH. [IOHATHE O IJIOTHOCTH pacnpenciieHHs. 3anadu,
IPUBOASILME K HOpMaJIbHOMY pacnpezerneHuto. [IonaTre o HopMallbHOM paclpeleIeHUH.
IIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro npeamera «MaTeMaTHKa» AODKHO 00eCredrBaTh JOCTH)KEHHE Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUS CJENYIOUIMX JMYHOCTHBIX, METalpPEeIMETHbIX W MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3ydbTaThl OCBOEHUS IporpaMMbl y4deOHoOro mnpenMera «MaremaThka»
XapaKTepU3YyIOTCS:

I'paxxganckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTHIO T'PAXKIAHCKOM MO3UIINK 00YyYaromIerocs Kak akTHBHOI'O M OTBETCTBEHHOTO
YjleHa POCCHUHCKOro 00IlecTBa, MPEACTAaBICHHEM O MAaTEeMAaTUYECKUX OCHOBaxX (DyHKIIMOHHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHHM, MPOLEAYyp TpakJaHCKOro obuiecTBa (BBIOOpPHI, OMPOCHI U TP.),
YMEHUEM B3aUMOJCHCTBOBATh C COIHMAJIBHBIMH MHCTUTYTAMH B COOTBETCTBUH C UX (QYHKIHSIMU H
Ha3HA4YCHHUEM.

[TaTproTHuecKoe BOCIIUTAHUE:



C(OPMHUPOBAHHOCTBIO POCCHUICKONW TpakJaHCKOM HACHTUYHOCTH, YBAKEHMSI K NPOIUIOMY U
HACTOSIIIIEMY POCCHUMCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTUXKEHUSM POCCHUICKHUX
MaTEMATUKOB U POCCUMCKON MAaTEMaTH4YECKOM MIKOJbI, K UCIIOJb30BAHUIO 3TUX JOCTHKEHUN B APYTUX
HayKaX, TEXHOJIOTUSX, chepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT' O BOCITUTAHUSI:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapo1a; chOPMUPOBAHHOCTHIO HPAaBCTBEHHOI'O
CO3HaHMSI, 3ITUYECKOr0 MOBEIEHNUS, CBI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM JTOCTHXKEHUN HayKu U
JESITEIbHOCTBIO YUEHOT 0; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOEHNUE yCTONYMBOIO OyAYyIIETO.

DcreTnyecKkoe BOCMUTAHUE:

ACTETUYECKUM OTHOILLIEHUEM K MHPY, BKJIIOYAsl SCTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, pELIEHUH, pacCyKIEHHWIl; BOCIPUUMYMBOCTBIO K MATEMAaTHUECKUM acCHeKTaM
pa3IMYHBIX BUAOB UCKYCCTBA.

du3n4ecKoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTeMaTUYeCKue 3HaHUS B MHTEpecax 370pOBOrO U
Oe3omacHoro o0pasa >KU3HM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0pPOBBIO (310pOBOE NUTAHHUE,
cOaJaHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXa, PEryJisipHas (u3nyeckas aKTUBHOCTH); (PU3MUYECKOTO
COBEPIIEHCTBOBAHUS, IIPH 3aHATHSAX CIIOPTUBHO-03/10POBUTEIBHOMN 1€ATEIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3iuyHbIM chepam
npo(eCCHOHATBbHON AESATENPHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOP Oymymiei mpodeccun u peann3oBBIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHUYECKOMY OOpa30BaHMIO U CaMOOOpa30OBaHHUIO Ha
HOPOTSDKEHUH BCEHM JKM3HU; FOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELIEHHMM NPAaKTHYECKHX 3adad
MaTeMaTUYECKON HaIPaBICHHOCTH.

DKOJOrn4YecKoe BOCIUTaHHE:

COPMUPOBAHHOCTBIO  JKOJIOTHYECKOH  KYNbTYpbl, IMOHUMAHUEM BIHUSHHUS  COIMAJBHO-
HKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHME ITPUPOTHON M COIIMANIbHOM Cpe/Ibl, 0CO3HAHUEM TJ100aTbHOT0
XapakTepa JKOJOTMYecKuX MpoOseM; OpHeHTalueil Ha MpUMEHEHHWE MaTeMaTH4YeCKUX 3HAHUU s
pelieHus 3a1a4y B 00JIaCTH OKpY)Karollel cpebl, IIaHUPOBAHUS TIOCTYNKOB U OIIEHKH UX BO3MOXHBIX
IIOCJIEICTBUMN JUISI OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI O IO3HAHUS:

cpOpMHUPOBAHHOCTHIO MHPOBO33PEHHsI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOM MPAaKTUKH, TOHUMaHHEM MaTeMaTUYeCKOW HayKd Kak cepbl denoBedecKoi
JeSITeIbHOCTH, TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIsl pa3BUTHUS LIUBUIIM3AIMU; OBJIAJEHUEM SI3bIKOM
MaTeMaTUKM W MaTEeMaTU4YeCKOM KYJIbTypOHl KakK CpeJCTBOM IIO3HAHMS MHpPA; TOTOBHOCTBIO
OCYIIECTBJIATH POEKTHYIO U UCCIIEN0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINNPEAMETHBIE PE3YJIBTATBI

MetanpenMeTHble pe3yiabTaTbl OCBOEHHS IMporpamMmbl ydeOHOro mnpeamera «MateMaTukay
XapaKTepU3ylTCs OBJIAICHUEM YHUBEPCATbHBIMU HO3HAGAM EIbHBIMU OCUCMBUIMU, YHUBEPCAIbHBIMU
KOMMYHUKAMUBHBIMU OeLiCMUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHbIMU OelicMEUAMIUL.

1) Vuueepcanvuvie nosnasamenvhvle Oeilicmeus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 oo6yuarowuxcs (oceoenue Memoo08 NO3HAHUSA OKPYHCAIOUe2o0 Mupa;
npumMeHenue J102UIecKUx, UCCIe008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuet) .

ba3zoBeie tornueckue nencTBUS:
® BBUBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKHMX OOBEKTOB,
MOHATUH, OTHOWIGHUH MEXIy TMOHATHAMH; (OPMYIUPOBATH ONpPEAETICHUs TOHSITHIA,
yCTaHABIMBAaTh CYIIECTBEHHbIM NpU3HAK Kiaccu(UKalMM, OCHOBAaHUS i 0000IIEeHUs U
CpaBHEHUS, KPUTEPUH IPOBOUMOTO aHAJIN3a;
e BOCHPHHHMATh, (OpMyJIUpOBaTH M MPeoOpPa3OBBIBATh CYXKJEHHUS: YTBEPAMUTEIbHBIE W
OTpULIATEIbHBIE, EIMHUYHBIE, YACTHBIE U OOIIKE; YCIOBHBIE;

® BBIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTUBOpeuus: B (pakTax,
JaHHBIX, HAOMIOAEHUSX U YTBEPXKACHHUAX; TMpeAnaraTb KpUTEPUM [UISI BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;



JIeNaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3AKJIOYE€HUH, YMO3aKJIIOUEHU N 110 aHAJIOTUU;

MIPOBOJIUTH CaMOCTOSITEJIbHO J0KAa3aTEIhCTBA MAaTEMAaTUUECKUX YTBEPXKICHHM (MIPSAMBIC U OT
MPOTUBHOT0), BBICTPAWBATh APTyMEHTAIMIO, TMPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CY>KJICHUS U BBIBOJIBI,

BBIOMpATh coco0 perieHus yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BapUAHTOB PEILICHMUS,
BBIOMpaTh HanboJIee MOAXOISIINI C YIETOM CaMOCTOSATEIBHO BBIICJICHHBIX KPUTEPUEB).

bazoBrie ucciaemoBaTeaIbLCKIE ICH CTBHS:

WCII0JIb30BaTh BOIPOCHI KaK HMCCIIEOBATEIbLCKHH MHCTPYMEHT IO3HAHUS, (OPMYJIUPOBATH
BOMPOCHI, (PUKCHPYIOIIHE TPOTHBOpPEUHE, MPoOdJieMy, yCTaHABIUBATh MCKOMOE W JIaHHOE,
(hopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHHUE;

MPOBOJIUTH  CAMOCTOSITEJIHO  CIUITAHMPOBAHHBIA  OKCIIEPUMEHT, HUCCICJOBaHUE 10
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SIBJICHHS, MPOIIECCa, BBISIBICHUIO
3aBUCHMOCTEH MEXTY 00BhEKTaMH, SIBIICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIMPOBAaTh OOOOIICHHUS W BBIBOJBI IO pe3ysibTaTaM IMPOBEIEHHOTO
HaOJTIOICHHSI, KCCIICIOBAHHUS, OI[CHUBATh JOCTOBEPHOCTD IMOJyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000 1IEHHI;

MIPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH IIPEATIONIOKCHHS O €T
Pa3BHUTUU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnmueii:

BBIABIIATH AePUUUTH MH(DOPMALMK, TaHHBIX, HEOOXOJUMBIX AJs OTBETa Ha BOIPOC M IS
pelLIeHNs 3a1a4u;

BbIOMpaTh  MHGPOpPMAIMI0 U3  HMCTOYHMKOB  pA3JIMYHBIX  TUIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTU3UpOBATh M MHTEPNPETHUPOBATh HHPOPMALMIO pPA3IUYHBIX BHUJIOB U (HOpM
Hpe/CTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMAIIUIO, PEACTABIATh €€ B Pa3IMUYHbIX (opMax, WILIIOCTPUPOBATH
rpaduyeck;

OLICHMBATh HAI&KHOCTh MH(POPMALIUH 110 CAMOCTOSTENBHO CPOPMYIUPOBAHHBIM KPHUTEPHUSIM.

2) Vuueepcanvhvble KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusaom c@opmMuposanHoCcms
COYUATILHBIX HABBIKOE 00YUAIOWUXCAL.
Oouenne:

BOCIIPUHUMATh W (POPMYJIHPOBATH CYXICHUS B COOTBETCTBUM C YCIOBHSAMH M IEISAMU
OOIIeHUSs; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHsSI B YCTHBIX W MTUCHhMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOJy pEIICHHS 3aJayl, KOMMEHTHPOBATH MOJY4YEHHBIH
pe3yibTart;

B Xoie OOCYXIeHMs 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MPOOJIEeMBI,
pelaeMoii 3a/1a4u, BBICKAa3bIBaTh UJIEH, HAIICJICHHbIE Ha MOMCK PEUICHUS; COMTOCTABISATh CBOU
CYXIEHUS C CY’>)KICHHSIMU JIPYTUX YYACTHUKOB JUaiora, OOHapyKMBaTh Pa3IM4HE U CXOJICTBO
MO3UILINI; B KOPPEKTHOH (hopme GOopMyIHpOBATh PA3HOTIACHS, CBOM BO3PAKECHUS,
NPEACTABIATh pe3ybTaThl pPEIIEHUS 3aJadyM, SKCIepUMEHTa, HCCIEAOBAHMS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUIEHUS € Y4ETOM 3aJad MPE3CHTAlNH U
OCOOCHHOCTEH ayIUTOPHUH.

CoTpyAHUYECTBO:

HOHUMATh M HCIOJNb30BaTh MPEUMYILECTBA KOMAHIHONW M MHAWBUIYAIbHOW pPabOTHI MpHU
pelieHny y4deOHBIX 3ajay; MPUHUMATh I€JIb COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATh
OpraHHU3alMI0 COBMECTHON PabOThI, pacHpeensTh BUIbI padoT, 10roBapuBaThCs, 00CYKIATh
HpolLecC U pe3ybTaT paboThl; 000011aTh MHEHHS HECKOIBKUX JIFO/1EH;

y4acTBOBaThb B TPYMIOBBIX ¢opmax paboTbl (0OCykaeHus, oOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U UHBIE); BBIMOJHATH CBOIO YacTh paOOThl U KOOPJUHUPOBATH CBOU JIEHCTBUS C
JpYyTUMHU 4JE€HAaMU KOMaH[bl; OL[EHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMHA MPOAYKT IO
KpUTEPUSM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

3) Vuuseepcanvnvie pezynsamuenvie Oeticmeus, obecneuusarom @GOPMUPOSAHUE CMbICIOBbIX



VCMAHOBOK U JHCUSHEHHBIX HABLIKO TUYHOCMU.

Camoopranu3anusi:

COCTaBJATh IJIaH, QJITOPUTM pEIIeHUs 3aJaud, BBIOMpPATh CIOCOO pelIeHUusT ¢ y4ETOM
HMMEIOLUXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peleHuii ¢ yuéToM HOBOM HH(OpMaLIUH.

CaMOKOHTpOJIB:

e BIAJCTh HABBHIKAMU MO3HABATENHFHOU PeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN U
MBICIIUTEIIFHBIX ~TPOLIECCOB, HUX pE3yJbTaTOB;, BIAJETh CIIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJISI ITpoLiecca U pe3yibTaTa PELIeHHs] MaTEMaTH4YEeCKON 3aauH;

® TMpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH pELIEHUH 3a/Jayd, BHOCHUTH
KOPPEKTHUBBI B JIEAITEIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, JAaHHbIX, HAl ICHHBIX OLIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHHUBATh COOTBETCTBHME pe3yJIbTaTa I€IM U YCIOBUSAM, OOBSCHATH MPUUYUHBI TOCTUXKEHUS
WIA HENOCTW)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLCHKY
npuoOpPETEHHOMY ONBITY .

HNPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa 1 Hauajla MaTEMaTHUYECKOI0 aHaJIM3a» Ha YPOBHE CPEAHETO
o01iero oopa3oBaHMsl 1OHKHO 00€CIeYnBaTh JOCTUKEHUE CIEAYIOLIMX TPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yNIbTATOB:

10 KJIACC

Yucsia 1 BIYUCIEHUS

OnepupoBarTh NOHATHUSAMHU: PALMOHAIBHOE U JACUCTBUTEIbHOE YHCIO, OOBIKHOBEHHas H
JecsiTuyHas 1po0b, MPOLIECHTHI.

BoimonHaTh apupMeTHuecke onepanny ¢ palioHaIbHbIMU U 1€ CTBUTEIbHBIMHU YHCIAMH.

BoimonHaTs npubinkEHHbIE BEIYUCIICHUS, UCIIOb3YS IPAaBUJIa OKPYTJICHHUS, JeJIaTh IPUKUIKY U
OLIEHKY PE3yJbTaTa BHIYMCICHUMN.

OmnepupoBaTh TMOHATUSAMHU: CTENEHb C LEIBIM IIOKa3aTeNneM; CTaHaapTHas Qopma 3amucu
JeWCTBUTENBLHOTO YUCIA, KOPEHb HATYypaJbHOW CTENEHH; UCIIOIb30BaTh MOIXOAAIIYI0 (HOpMy 3amuch
JNEMCTBUTENBHBIX YHCE IS pellieHus] MPaKTHUECKUX 3a/1a4 U MPEeICTaBJICHUs TaHHbIX.

OnepupoBarh MOHSATUSIMHU: CHHYC, KOCHHYC M TaHT€HC IPOM3BOJBHOIO YIJa; MCHOJb30BaTh
3aIyCch MPOU3BOJIBHOTO YIua Yyepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHHs U HEpaBeHCTBA

OnepupoBaTh NOHSATUSAMHU: TOXKIECTBO, YpPaBHEHHME, HEPABEHCTBO; II€JIOE, DPALMOHAIBHOE,
UppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE,

BrImonHATh mpeodpazoBaHusi TPUTOHOMETPHUECKUX BBIPaXK EHUI U pelaTh TPUTOHOMETPUIECKUE
YpaBHEHHMS.

BrImonHaTh npeo0pa3zoBaHus HENbIX, PAllMOHATBHBIX U UPPAIIMOHATIBHBIX BRIPAKEHUN U pelaTh
OCHOBHBI€ TUIIBI LIENIbIX, PALIMOHAILHBIX U UPPALMOHAIBLHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMeHsATH ypaBHEHHs U HEPaBEHCTBA IS pEUICHUs MaTeMaTHUYeCKUX 3ajad U 3ajad u3
pa3NIMYHBIX Oo0sacTell HAYKU U peabHON KU3HU.

MogenupoBaTh peasibHble CHUTYallud Ha SI3bIKE anreOpbl, COCTaBISATH BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA 110 YCJIOBHIO 33/aul, UCCIIEN0BATh MOCTPOECHHBIE MOJEIU C MCIOJIb30BaHUEM allapara
anreophl.

@OyHknuu 1 rpapukn

OnepupoBath MOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (YHKIHH, 00JacTh ONpENeNCHUs M
MHOYKECTBO 3HauU€HUI QyHKINU, TpaduK QyHKINH, B3aUMHO 00paTHbIE QyHKIUU.

OnepupoBaTh MOHATHAMHU: YETHOCTb M HEUETHOCTh (DYHKUIMHU, HYIH (DYHKLIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GYHKIUH AT PeICHHS YPaBHEHHA.

Ctpouts ¥ YUTaTh TpaUKU TUHEHHON PYHKLINHU, KBAJPAaTUIHON (QYHKIMH, CTEIEHHON (QYHKIINH
C LIEJIBIM TOKA3aTEeJIEM.

Hcnonb3oBath rpaduku GyHKIUN A1 UCCIEA0BAHMS TPOLIECCOB U 3aBUCUMOCTEN MPU PeIlIeHUU
3a/1a4 U3 APyrux y4yeOHBIX IPEIMETOB U peabHOM KU3HHU; BbIpaXkaTh (POpMyIaMH 3aBUCUMOCTH MEXY



BEIMYMHAMMU.

Hayayia MaTeMaTH4eCKOI0 aHAIN3a

OnepupoBaTh MOHATHSMHU: IOCIEIOBATEIbHOCTh, apuU(METHUEecCKas U TeOMEeTpUYecKas
IIPOTPECCUH.

OnepupoBarth NHOHATUSAMU: OECKOHEUHO YObIBaroIias TIeoMeTpuyecKas Iporpeccusi, cymma
0EeCKOHEUYHO yObIBaIOLICH FeOMETPUUYECKOM POrpeCcCUu.

3a/aBaTh MOCIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEW U MPOrpeCcCUi JJIsl PELIEHUS PEasIbHbIX 3a]1ad
IIPUKJIAJHOIO XapaKTepa.

MHoKecTBa H JIOTHKA

OnepupoBaTh NOHITUSIMHU: MHOXKECTBO, ONIEPALIUU HaJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMHUCAHUS PEAIbHBIX MPOLECCOB U
SBJICHUM, TIPU pEIICHUH 3a7a4 U3 APYTHX yUeOHBIX IPEAMETOB.

OnepupoBaTh MOHATUSIMU: ONPEACICHNUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BIYUCICHUSA

OnepupoBarh MOHATUSAMU: HATypaJIbHOE, L1€JI0€ YMCIIO; MCIO0JIb30BAaTh NPU3HAKH JEIUMOCTH
LEJIBIX YHMCETI, Pa3JI0KEHUE YNCIIAa HA TIPOCTBIE MHOXKUTEIH JUIS P €LICHU 3a/1ay.

OnepupoBaTh NOHATUEM: CTENEHD C PAllMOHAIBHBIM I10KA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JOrapu(M yucia, AeCATHUHbIE U HATypallbHbIE JTOrapu(MBbI.

YpaBHeHus M HEpaBEHCTBA

[IpuMeHsTH CBOWCTBA CTENEHU sl MPEOOpPa3OBaHUs BBIPAXKEHUN; ONEPUPOBATH MOHSATHSIMMU:
IIOKA3aTeIbHOE YPaBHEHME U HEPABEHCTBO; pELIaTh OCHOBHBIE THUIIBI ITOKA3aTEJIbHBIX YPABHEHUH U
HEPaBEHCTB.

BeinonuaTs npeodpazoBaHus BEIpAXKEHUH, COJlepKAIIUX JOraprMbl; ONEPUPOBATH MOHATUAMHU:
Jorapu(pMUYecKoe ypaBHEHHE U HEPABEHCTBO; pellIaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX ypaBHEHUI
Y HEPaBEHCTB.

HaxoauTe pemienus mpocTedmnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CUCTEMA JINHEWHBIX YPABHEHUH U €€ pEelIEHNE; HCII0JIb30BATh CUCTEMY
JVMHEHHBIX YPaBHEHUH I PEILICHUS PAKTUYECKUX 3a1a4.

Haxonute pemieHuss NMpOCTEHINIUX CHUCTEM M COBOKYIIHOCTEH palUOHAIBHBIX YPAaBHEHUU H
HEPaBEHCTB.

MonenupoBaTh peasibHble CHUTYallud Ha SI3bIKE anreOphl, COCTABJISATH BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIENOBATh IOCTPOEHHBIE MOAEIU C UCIIOJIb30BAHUEM
anmapara ajareopsl.

DOyHKIUA U rpadukn

OnepupoBaTh MOHATUSAMU: NepuoaudecKas (QyHKIUSA, IPOMEKYTKH MOHOTOHHOCTH (YHKIIMH,
TOYKH 3KCTpeMyMa (yHKUMH, HauOoJbllee M HaWMEHblIeEe 3HauYeHUs (PYHKIHMHM Ha IMPOMEXKYTKE,
UCII0JIb30BaTh UX I HCClIe0BaHUsl (YHKIIMH, 3aJaHHON rpaduKom.

OnepupoBath NOHATUAMU: I'paUKH OKA3ATEIbHON, JIOrapu PMUUECKOH 1 TPUTOHOM ETPUYECKUX
GbyHKIMI; n300paXkaTh UX HA KOOPAMHATHOHN MJIOCKOCTH U MCIIOJIb30BaTh I PELICHUs YpaBHEHUH U
HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHON IJIOCKOCTU IpaQUKU JIMHEHHBIX YPaBHEHUH U HCIIONIb30BATh X
JUISl pELIEHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Hcnonb3oBath rpaduku GyHKIMHA JUIsI UCCIICIOBAHUS IPOILIECCOB W 3aBUCUMOCTEH M3 JPYTHX
y4eOHBIX U CIUIIIIMH.

Havyasia MaTeMaTH4eCKOro aHAIN3a

OnepupoBaTh MOHSATUSIMU: HeENpepbiBHAS (YHKIUSA; NPOU3BOJHAS (YHKIUHU; HCIOIH30BAThH
reoMeTpudecKuil 1 pU3NUecKuil CMbICI TPOU3BOIHON I pelIeHus 3a1ay.

HaxonuTh mnpou3BOAHBIE JJIEMEHTapHBIX (DYHKUUH, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
IPOU3BEEHMS], YACTHOIO (PyHKIUH.

Hcrionb30BaTh MPOM3BOJHYIO JJISI UCCIIEAOBAHUS (DYHKIMHM HAa MOHOTOHHOCTH M 3KCTPEMYMBI,
IPUMEHATH PE3YNIbTaThl HCCASOBAHMS K TOCTPOSHUIO I'pa(hUKOB.



Hcnonp3oBaTh MPOM3BOMHYIO Ui HAXOXKJICHUS HAMIYUYIIETO PEHICHUS B MPHKIATHBIX, B TOM
YyCie COLMAIbHO-D)KOHOMUYECKHX, 3a/1a9ax.

OnepupoBaTh IMOHATHSAMHU: IIE€pBOOOpa3Hasi M HHTErpaj; IMOHMMATh TI'C€OMETPUUYCCKUH M
(U3NYECKHI CMBICIT HHTETpaa.

HaxomuTh mepBoOOpa3HbIe 3JIEMEHTApPHBIX (YHKIHA, BBUUCISATH HHTErpal 1o Qopmyre
Hrrorona—JleiOumuia.

Pemate mpukiagHbple 3a7add, B TOM YHCIE COIHAIBLHO-DKOHOMUYECKOTO M  (PU3MYECKOro
XapakTepa, CPeICTBAMH MaTEMaTHICCKOT0 aHaIM3a.

HNPEAMETHBIE PE3YJIBTATBI KYPCA «I'eomeTpus»
10 KJIACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPSAMAast, IITOCKOCTb.

[IpuMeHSAT, aKCHOMBI CTEPEOMETPHUH M CIICICTBHS U3 HUX MPU PEIICHUH T€OMETPUYECKUX 3a/1ad.

OnepupoBaTh MOHATUSIMH: MAPAJUICIBHOCTD U TIEPIEHANKYISIPHOCTD TMPSIMBIX U TIJIOCKOCTEH.

KnaccuduimpoBats B3auMHOE paclooKEHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBath MOHATUSIMH: JABYTPAaHHBIA YroJl, TPaHU ABYIPAHHOTO yria, peOpo JIBYTrpaHHOTrO
yriia; IMHEWHBIM YT oJl ABYTPAHHOT O yIJIa; TpajyCcHas Mepa ABYTPaHHOTO yTiia.

OnepupoBaTh MOHATUSIMHI: MHOTOTPaHHUK, BBITYKJIBIH U HEBBITYKJIBIH MHOT OI'PaHHHK, JIEMEHTHI
MHOT'OI'PaHHUKA, TPABUIIbHBIA MHOTOT pAHHUK.

Pacno3sHaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHUKOB (MHUpaMuia; MNpuU3Ma, HPSIMOYTOJbHBIN
napajuiesenumnen, Kyo).

KnaccuduimpoBats MHOTOrpaHHUKH, BBIOMpPAsi OCHOBAHUS NI KJacCH(UKAIUU (BBITYKIbIC U
HEBBINYKJIbIE MHOTOIPAaHHHMKHW, TPaBUIbHBIE MHOTOIPAaHHUKH, MpPSMbIEe W HAKJIOHHBIE MPU3MBI,
napajuiesIeuIebl).

OmnepupoBaTh NOHITUSIMH: CEKYIIasl INTIOCKOCTh, CEYE€HNUE MHOTOI' PAHHUKOB.

OOBACHATH IPUHIUIIBI TOCTPOCHUS CEYCHUI, UCTIONB3YSI METOJ CIICHOB.

CtpouTh CeueHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITTOIHSITh (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BUII CBEPXY, COOKY, CHH3Y.

Pemath 3amaun Ha HAXOXKJIEHHE I'€OMETPUUYECKHMX BEJIMYMH IO 00paslaM WM ajiropuTMawm,
MPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METO/IbI IIPH PEIICHUU CTaHJAPTHBIX MaTEeMaTUYECKUX 3a/1ad Ha
BBIYHCIIEHUE PACCTOSTHUN MEXKY ABYMSI TOUKaMU, OT TOUKHU JI0 MIPSAMOMU, OT TOUKH J10 TIIOCKOCTH, MEXITY
CKPEUIMBAIOIIMMHUCS MTPIMBIMH.

Pemate 3amaun Ha HaXOXKJICHHE T'€OMETPUUYECKHMX BEJIMYHMH IO 0OpasliaM WM ajiropuTMawm,
MPUMEHS A U3BECTHBIE AHATTMTHYECKHE METO/BI IIPU PEIIEHUHU CTaHIapTHBIX MaTeMaTUYECKUX 3aa4 Ha
BBIUMCIICHHUE YTJIOB MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEKIY MPAMON U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucaste 00bEMBI U TUTOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpuU3Ma, MUpaMuaa) ¢
npuUMEHEHUEM (OpPMYII; BBIUUCIATH COOTHOIIEHUS MEXKIY NJIOMAISMU TOBEPXHOCTEH, 00BEMaMu
MOJO0OHBIX MHOTOTPAHHHUKOB.

OmnepupoBath MOHATHUSAMH: CUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh CUMMETpPUU;
HEHTP, OCh U MIIOCKOCTh CUMMETPUHU (QUTYPBHI.

W3Bnekats, mpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEecKuX GUrypax, mpecTaBIeHHYIO Ha UepTEeKax U PUCYHKaX.

[IpumeHsTh reoMeTpruecKre (GaKThl 175 pEIIEHUS CTEPEOMETPUYECKUX 3a1a4, IPEANoJIararoInux
HECKOJILKO IIaroB PEIICHHUs, €CJI yCIOBHS MPUMEHEHH 3a/IaHbl B sIBHOU (hopMme.

[IpumensTh npocTeiime NporpaMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPU pEUICHUU CTEPEOMETPHUUECKUX 3a1a4.

[IpuBOANTH IPUMEPHI MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH, PACIIO3HABAThH
MPOSIBJICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MOTy4YeHHbIE 3HaHMS Ha TPAKTHKE: aHAIM3UPOBATh PeabHBIC CUTYaIlH U TPUMEHSITh
M3Y4YCHHBIC MOHATHUS B MPOLIECCe MOMCKA PEIICHUsT MaTeMaTHYeCKu C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJICTUPOBATh pealbHBbIE CUTYallMM Ha $3bIKE T€OMETPUM, HCCIIEOBATH IMOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUECKUX IMOHSATUNH W TEopeM, ammapara aiareOpbl; pemaTh MPaKTU4YeCKUe



3a/1a4yM, CBA3aHHbIE C HAXOXKIEHUEM I'€OMETPUYECKUX BETUUHH.
11 KJIACC

OnepupoBarth MOHATUSAMHU: IHJIMHAPUYECKAS MMOBEPXHOCTh, OOpa3ylooIIMe IHINHAPUIECKON
MOBEPXHOCTH; IWIMHJP; KOHUYECKasi MOBEPXHOCTh, 00pa3yIOIe KOHMYECKON MOBEPXHOCTH, KOHYC;
chepudeckast MOBEPXHOCTb.

PacnioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHHSI TEJ BpallleHUSI.

Knaccuumuponats B3auMHOE pacrnojokeHue chepsl 1 MIOCKOCTH.

OnepupoBaTh NOHATUSAMU: IAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA; I1apOBOU
CJIOM, OCHOBAHME LIAPOBOIO CJI0s1, BBICOTA ILIAPOBOrO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IIJIOLIAJM IOBEPXHOCTEH TENn BpallEHHs, F€OMETPUUECKUX TENl C
npuMeHeHueM (GopMyIl.

OnepupoBarh MOHATUSMHU: MHOTOI'PaHHUK, BIUCAHHBIN B cepy M OMUCAHHBIM OKOJIO cdepsl;
cdepa, BucaHHasi B MHOTOI'PaHHUK WJIM TEJIO BpallleHusl.

BbuncasTh COOTHOIIEHHS MEXAY IUIOIIAIMH IOBEPXHOCTEH N 00bEMaMH MOAOOHBIX TEI.

N300paxaTth u3ydaemble QUIYpbl OT pPyKH M C MPUMEHEHHUEM IPOCTBIX YEPTEXKHBIX
MHCTPYMEHTOB.

BobIOmHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BHI
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUEHUS TEJ BpAIlCHUS.

W3Bnekat, MHTEPOPETUPOBATH M MPEoOPa3oBbIBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX QUrypax, mpecTaBIeHHYIO Ha YePTEKax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AefCTBUS CIOKEHHSI BEKTOPOB, BBHIUUTAHUS BEKTOPOB U YMHOXEHMsI BEKTOpa Ha
YHCII0, O0BSICHITH, KAKHMHU CBOWCTBAMH OHU 00JIa/Iaf0T.

[IpuMeHsTh TPaBUIIO MapaslieenuIesaa.

OnepupoBaTh NOHSTUSAMU: JEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrol MEXIY BEKTOpaMH, CKaJISIpHOE MpPOU3BEIECHUE
BEKTOPOB, KOJIJIMHEAPHbIE U KOMILJIAHAPHbBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpPOB M NIpPOHM3BEJEHHE BEKTOpa Ha YHCIIO, YroJ MEXIy BEKTOpamH,
CKaJISIpHOE MTPOU3BEICHUE, PACKIIAIbIBATh BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPaBHEHHUEM B 1€KapTOBOW cUCTEME KOOPAUHAT.

[TpumensTh reoMeTpudeckre (GaKThI ISl PEHICHHUS CTEPEOMETPUIECKUX 3a1a4, IPEIOIaralonmx
HECKOJILKO I1aroB PEIIeHHs, €CJIM yCIOBHS MPUMEHEHHs 3aJ]aHbl B IBHOU Qopme.

Pemate mpocreiiine reoMerpuueckde 3alayd Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
MeToAa.

Pemarp 3amaum  Ha  J0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOUIEHMH M HaXOXJIEHUue
reoMeTpUYECKUX BEIMUYUH 110 00pa3liaM WM ajaropuT™MaM, IpUMEHsS U3BECTHBIE METO/bI IPU PELIEHUU
CTaHJApTHBIX MaTEMATHUECKUX 3a]a4.

[TpumeHsTh poCTEHIINEe MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO -KOMMYHHUKAIIHOHHBIE CHCTEMBI
IIPU PEIIEHUU CTEPEOMETPHUECKUX 3a4a4.

[TpuBoANTH MpUMEPHl MaTEMATUUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HU, pACO3HABAThH
IPOSIBJICHHE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MoTydeHHbIE 3HAaHUS HA IPAKTUKE: aHATU3UPOBATh PealibHbIE CUTYAlUU U IPUMEHSTh
U3yYEHHBIEC MOHATHUS B IPOLECCe MOMCKA PEIleHUs] MaTeMaTH4eCKH C(OpMYyIUPOBAHHON MPOOJIEMBI,
MOJIETUPOBATh peajbHbIe CUTyallMH HA SI3bIKE T'€OMETPHUH, MCCIEeNOBATh MOCTPOECHHBIE MOJAEIH C
UCTIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATHH M TeopeM, ammaparta ajreOphl; pemaTh MPaKTHYeCKHe
3a/la4yM, CBA3aHHbIE C HAXOXKIEHUEM IT'€OMETPUUYECKUX BETUUHH.

HNPEAMETHBIE PE3YJIBTATBI KYPCA «BeposiTHOCTBH U CTATHCTHKA)
10 KJIACC

YutaTh ¥ CTPOUTH TAOIHUIIBI M TUATrPAMMBI.

OmnepupoBaTh TMOHATUSMH: CpelHEE apu(MeTHUecKoe, MeAuaHa, HauOoibllee, HauMEHbIIee
3HAUEHHE, pa3Max MacCUBA YU CIOBBIX JaHHBIX.

OnepupoBaTh MOHSATUSAMU: CIy4YallHBIA O3KCIEPUMEHT (ONBIT) W CiydailHoe COOBITHE,



3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBII UCXO0/1) CIIy4alHOI' O OIbITA; HAXOJUTh BEPOSITHOCTH B OIBITAX
C PaBHOBO3MOKHBIMHU CITy4ailHBIMM COOBITHUSIMH, HaXOAUTh U CPaBHUBATb BEPOATHOCTU COOBITHH B
U3YUYCHHBIX CIIy4alHbBIX SKCIIEpUMEHTaX.

Haxomute u (opmynaupoBaTh COOBITHA: IepecedeHHe U OOBbEIAWHEHHE JaHHBIX COOBITHH,
coOBITHE, TPOTUBOIIONIOKHOE JAaHHOMY COOBITHIO; MOJIb30BAThCA JUarpamMmmamMu Oisepa U GpopMyJioi
CIIO’KEHHUS BEPOATHOCTEH MIPU pEIICHUH 3a1au.

OnepupoBaTh TOHSTUSMHU: YCJIOBHAasi BEPOSATHOCTh, HE3aBUCHUMBIE COOBITHS, HaXOIUTh
BEPOSTHOCTHU C IIOMOILBIO [TpaBUjIa YMHOXEHHS, C TOMOLIBIO IEpEBa CIIy4yallHOTO OIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO0 YMHOXEHUS IIPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSMU: UCIIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEPUSl UCIBITAHUM, yCIeX U
HeyZJauya; HaXOAUThb BEPOATHOCTH COOBITUH B CEpUU HE3ABHUCUMBIX MCIBITAHUM A0 MEPBOrO YCIEXA;
HAXOJUTh BEPOATHOCTU COOBITHI B cepUU UCHBITaHUN bepHyn.

OnepupoBaTh MOHATUSAMU: CllydaiiHas BEIWYMHA, paclpenelieHue BEeposITHOCTEH, Auarpamma
pacrpeeneHusl.

11 KJIACC

CpaBHUBATh BEPOSITHOCTH 3HAUEHUH CITy4aiiHOM BEIMUYMHBI IO PACIPEAEIECHUIO WIH C TIOMOILBIO
Juarpamm.

OnepupoBaTh MOHATHEM MATEMATHYECKOI'0 OKUJAHMS; IPUBOAUTD I PUMEPHI, KaK IPUMEHeTCs
MaTeMaTHYECKOE OXKHUIaHUE CITydalHOW BEIMYMHBI HAXO[AUTh MAaTEMaTUYECKOE OXKHJIaHUE 110 JAHHOMY
pacnpeneseHuo.

NwmeTts npencTaBiieHne 0 3aKOHE OONIBIINX YU CEl.

NwmeTs npencTaBiieHne 0 HOPMAIbHOM PacHpeieIeHUH.



TEMATHYECKOE IINTAHUPOBAHUE KYPCA «Auredopa u Hauana aHaIu32»

10 KVIACC
N Koaun4yecTBo 4acoB
® | Haumenosanne pasaeyioB u Kountpoan | IIpakTuuec
E/ TeM IpOrpaMMBbI Bcee HLre e JuiekTpoHHbIE (U poBbIe) 00pa3oBaTelIbHbIE PeCYPChl
ro padoThbI padoThl
PDIII 10 xmacce https://resh.edu.ru/subject/51/10/ MO 10
MHO)KGCTBa paLII/IOHaJIBHBIX nu KJIacC
1 JIEACTBUTEIIBHBIX YUCEIL 14 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,v
PanmonanbHble ypaBHEHUS U ideo_lesson,video
HEpaBEHCTBA subject program ids=31937337,32663023
class level ids=11,10
POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10
OyHKUMU U rpaduKu Kace
YHKIL p ' https://uchebnik.mos.ru/catalogue?aliases=lesson template,v
2 CreneHp ¢ nesbim 6 ideo lesson,video
froxasarejiem subject program_ids=31937337,32663023
class level ids=11,10
PDIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10
ApupmeTnuecKuii KopeHs N— KJ1acc
3 Ol CTeIleHH. 18 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,v
WppanuoHanbHbIe ypaBHEHHS ideo_lesson,video
U HepaBEHCTBA subject program ids=31937337,32663023
class level ids=11,10
POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10
dopmyIiel KIace
PMY https://uchebnik.mos.ru/catalogue?aliases=lesson template,v
4 TPUTOHOMETPUH. T pUrOHOMET 22 1 ideo lesson video
PHHCCKHC ypaBHCHHA subject program_ids=31937337,32663023
class level ids=11,10
5 ITocnenoBaTeNbHOCTH U 5 POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10

IPOrpeccuu

KJacc



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

https://uchebnik.mos.ru/catalogue?aliases=lesson template,v
ideo lesson,video

subject _program ids=31937337,32663023

class level ids=11,10

[ToBTOpenue, o0ob1IeHME,

PDIIT 10 xmacce https://resh.edu.ru/subject/51/10/ M1 10

KJIaCC
https://uchebnik.mos.ru/catalogue?aliases=lesson template,v

6 . 3 1 - -
CHCTEMAaTHU3AINS 3HAHUMN ideo lesson,video
subject program ids=31937337,32663023
class level ids=11,10
OBIIEE KOJIMYECTBO YACOB 68 4 0
110 ITPOI'PAMME
11 KJIACC
No HauMeHoBauue Koan4yecTBo 4acoB
n/ pas3aesoB U TeM Bcer | Kourpoubn IlpakTnueck | JJIEKTPOHHbIE (HHPPOBBIE) 00pa3oBaTe/IbHbIE PeCYPChI
I NporpaMmalI 0 ble padoThbI e padoThbl
CreneHs ¢
panuoHaIbHBIM
IOKa3aTeJEM. PDII 11 xmacc https://resh.edu.ru/subject/51/11/ M1 11 knacc
1 IToka3arenbHas 12 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video |
byHKIH. esson,video subject program ids=31937337,32663023
ITokazarenbHbIE class level ids=11,10
YpaBHEHUS U
HCPaBCHCTBA
Jlorapumuticckas POIII 11 xnacc https://resh.edu.ru/subject/51/11/ MOIII 11 knacc
5 %ﬁ;g;gﬁmecm 12 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video |
esson,video subject program ids=31937337,32663023
© YPaBHCHHA U class level ids=11,10
HEpaBEHCTBA
Tpuronomerpuuec POIII 11 xnacc https://resh.edu.ru/subject/51/11/ MOIII 11 knacc
3 Kue QyHKIUH U X 9 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video |
rpaduku. esson,video subject program ids=31937337,32663023



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

Tpuronomerpuyec class level ids=11,10
KHUe HepaBeHCTBa
POIII 11 xnacc https://resh.edu.ru/subject/51/11/ MDIII 11 knacc
Hpoussonnas. https://uchebnik /catalogue?aliases=I template,vid
4 Ipuvenene 24 1 ttps: uchebnik.mos.ru/catalogue?aliases=lesson_template,video
. esson,video subject program ids=31937337,32663023
TpOM3BORHON class level ids=11,10
PDII 11 xmacc https://resh.edu.ru/subject/51/11/ MO 11 knacc
5 WuTterpan u ero 9 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
PUMEHEHUS esson,video subject program ids=31937337,32663023
class level ids=11,10
POIII 11 xnacc https://resh.edu.ru/subject/51/11/ MBI 11 knacc
6 CucreMbl 12 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
ypaBHCHUI esson,video subject program ids=31937337,32663023
class level ids=11,10
POIII 11 xnacc https://resh.edu.ru/subject/51/11/ MOIII 11 knacc
7 HatypainbHbie u 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
LeJbIE YHCIIa esson,video subject program ids=31937337,32663023
class level ids=11,10
[ToBTOpenue, PBOMI 11 knacc https://resh.edu.ru/subject/51/11/ MOII 11 knacc
8 000011IeH E, 18 2 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
CHCTEMATH3ALHS esson,video subject program ids=31937337,32663023
3HAHUI class level ids=11,10
OBILEE
KOJIMYECTBO
YACOB I1O 102 6 0
ITPOTPAMME
TEMATUYECKOE IINIAHUPOBAHUE KYPCA «I'eometrpusi»
10 KJIACC
Ne HauMeHnoBaHue KoauuyecTBO 4acoB
n/ pa3aesoB U TeM Bcer | Kourponsn [pakTnyeck | JJAEeKTPOHHBbIE (I POBLIE) 00pa30BaTe/IbHbIE PECYPChI
| NporpamMMmbl 0 ble paboThHI ue paboTsl



https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
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POII 10 xiace https://resh.edu.ru/subject/17/10/ MDIII 10 xiace
1 BBenenmue B 10 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
CTEPEOMETPHIO sson,video subject program ids=31937339,32663023,31937337
class level ids=11,10
[IpsimMbie
[UIOCKOCTH B POIII 10 xnacc https://resh.edu.ru/subject/17/10/ MDIII 10 knacc
5 POCTPAHCTBE. 12 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
[TapamiensHOCTh sson,video subject program ids=31937339,32663023,31937337
OPSAMBIX U class level ids=11,10
IJIOCKOCTEH
TTepresauKyIApHO POIII 10 KJ1ace https://resh.edu.ru/suk_aiect/l?/lO/ MDIII 10 Ky1ace
3 CTh TIAMBIX 1 12 https:/{uchebnl_k.mos.ru/catalc_)que?al|ases:Iesson template,video le
. sson,video subject program ids=31937339,32663023,31937337
IIJIOCKOCTEU -
class level ids=11,10
Vi Mexy POII 10 KI1ace https://resh.edu.ru/suk_Jiect/17/10/ MDII 10 Kitace
4 HpAMBIME 1 10 https:/{uchebnl_k.mos.ru/catalc_)que?al|ases:Iesson template,video le
sson,video subject program ids=31937339,32663023,31937337
IUIOCKOCTSIMU L
class level ids=11,10
POII 10 xnacc https://resh.edu.ru/subject/17/10/ MDIII 10 kiacc
5 Mioror panHHKH 11 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
sson,video subject program ids=31937339,32663023,31937337
class level ids=11,10
POIII 10 xnacc https://resh.edu.ru/subject/17/10/ MBI 10 kmacc
6 OO0BEMBI 9 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
MHOTOTPaHHHUKOB sson,video subject program_ids=31937339,32663023,31937337
class level ids=11,10
[ToBTOpEHME: PBUI 10 knacc https://resh.edu.ru/subject/17/10/ MO 10 knacc
7 ceyeHus, 4 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
pPacCTOSTHUS U sson,video subject program ids=31937339,32663023,31937337
YTJIBI class level ids=11,10
OBIIIEE
KOJIMYECTBO HACOB 68

I10 ITPOI'PAMME
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11 KJIACC

No HanmenoBan | KosanuecrBo 4acoB
- He pasiejioB
n/ " TeM Bcer | Konrpouabn IpakTHYecK JJieKkTpoHHbIE (LM poBbIe) 00pa3oBaTeIbHbIE pecypehl
n nporpaMmb: 0 ble padoThbI e padoThbl
PDII 11 xmacc https://resh.edu.ru/subject/17/11/ MO 11 xnacc
1 Tena 12 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video less
BpaLICHUSI on,video subject program ids=31937339,32663023,31937337
class level ids=11,10
PDOIII 11 xmacce https://resh.edu.ru/subject/17/11/ MO 11 knacc
5 OBLEMbL Tes 5 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video less
on,video subject program ids=31937339,32663023,31937337
class level ids=11,10
PDOIII 11 xumacc https://resh.edu.ru/subject/17/11/ MDIII 11 knacc
BekTopsl ] . 2ali " t late vid |
3 KOOD/MHATH B 10 1 https_.//ucheb_nlk.mos.ru/catgloque.a iases=lesson template,video less
DOCTDAHCTEE on,video subject program ids=31937339,32663023,31937337
pocTp class level ids=11,10
[ToBTOpenue, POHI 11 knacc https://resh.edu.ru/subject/17/11/ MOII 11 knacc
4 00001EHNE, 7 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video less
CHCTEMATH3ALL on,video subject program ids=31937339,32663023,31937337
WS 3HAHUU class level ids=11,10
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 0
TTPOTPAMME
TEMATHYECKOE IINTAHUPOBAHMUE KYPCA «BeposiTHOCTb U CTATHCTHKA»
10 KJIACC
Ne HauMeHOBaHue KonuyecTBO 4acoB
n/ pa3aesioB U TeM B KoHTposbH IpakTHuec uieKTpPOHHbBbIE (L] POBLIE) 00pa3oBaTeIbHbIE Pecypchl
n nporpamMmal Cero | pre padoThI KHe padoThl



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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[pencraBnenue PBII 10 knacc https://resh.edu.ru/subject/51/10/ MDIII 10-11 knacc
JIAHHBIX U https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video le
onucareybHast sson,video subject program ids=31937337,32663023,33589997
CTaTHCTHKA class level ids=8,9,10,11

Crnyualinble

OIIBITHI U

ClIy4dalHbIE

COOBITH S, OTBITEI
c
PaBHOBO3MOXKHBI
MU
3JIEMEHTapHbIMH
HUcXogaMu

POIII 10 xiacc https://resh.edu.ru/subject/51/10/ MDIII 10-11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video le
sson,video subject program ids=31937337,32663023,33589997
class level 1ds=8,9,10,11

Onepaunu Hajg

POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10-11 knacc

COOBITUSIMU, https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
CIIOKEHUE sson,video subject program ids=31937337,32663023,33589997
BEPOSTHOCTEH class level ids=8,9,10,11
YciaoBHas
BEPOATHOCTb,
JIEPEBO . .

N PDIII 10 xmace https://resh.edu.ru/subject/51/10/ MO 10-11 xmace
CJ'IyLIaI/IHOFO

omeiTa, popmyna
IIOJIHOM
BEPOSITHOCTU H

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
sson,video subject program ids=31937337,32663023,33589997
class level ids=8,9,10,11

HE3aBUCHUMOCTH
COOBITHI
POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10-11 knacc
DIEMEHTBI https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
KOMOHMHATOPHKH sson,video subject program ids=31937337,32663023,33589997
class level ids=8,9,10,11
Cepun POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MOIII 10-11 knacc
MOCJIEIOBATEIIbHBI https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le

X UCHBITAHUN

sson,video subject program ids=31937337,32663023,33589997
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YHUCCJI

class level ids=8,9,10,11
CrrvaaiiiLe POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10-11 knacc
7 B;Iy;qHHBIH 5 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
SO sson,video subject program ids=31937337,32663023,33589997
pactpen class level ids=8,9,10,11
O606IIeHIE 1 POIII 10 xnacc https://resh.edu.ru/subject/51/10/ MDIII 10-11 knacc
8 e fdl S 5 5 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
‘;H;H;; 3all sson,video subject program ids=31937337,32663023,33589997
class level ids=8,9,10,11
OBILEE
KOJIMYECTBO
YACOB I10 34 2 2
TTPOTPAMME
11 KJIACC
HanmenoBanue | KoiingyecTrBo 4acoB
Ne a3JaeJI10B U
n/ IT)eMH Beero KonTtpoubn IpakTHyeck ueKTpoHHbBbIE (L] POBBIE) 00pa3oBaTeJIbHbIE PeCypPChl
n nporpaMmb: ble padoThbI ue padoThbl
MaTtemMaTu4ecko POIII 11 xnacc https://resh.edu.ru/subject/51/11/ MDIII 10-11 knacc
1 € OKHUIaHUE 4 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
CITy4JaiftHOM sson,video subject program ids=31937337,32663023,33589997
BEJIMYMHBI class level ids=8,9,10,11
’C-ITP;‘;I“?‘KI’(‘) " POIII 11 xace hitps://resh.edu.ru/subject/51/11/ ML 10-11 krace
5 OTKHI;HI; e 4 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
- sson,video subject program ids=31937337,32663023,33589997
yd class level ids=8,9,10,11
BCIIMYUHBI
POHI 11 knacc https://resh.edu.ru/subject/51/11/ MDIII 10-11 knacc
3 3aK0H OOJIbIIUX 3 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le

sson,video subject program ids=31937337,32663023,33589997
class level ids=8,9,10,11



https://resh.edu.ru/subject/51/10/
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i?qpa?;:;{me POIII 11 KJIace https://resh.edu.ru/supiect/Sl/ll/ MDOIII 10-1_1 KJacc
N— 5 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
sson,video subject program ids=31937337,32663023,33589997
gpacnpeHeHeHm class level 1ds=8,9,10,11
POII 11 xnacc https://resh.edu.ru/subject/51/11/ MOIII 10-11 kiacc
HopmansHoe 9 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video le
pacrpeaeieHust sson,video subject program ids=31937337,32663023,33589997
class level 1ds=8,9,10,11
[ToBTOpenue, PBOUI 11 knacc https://resh.edu.ru/subject/51/11/ MDII 10-11 knacc
00o01eHrEe U 19 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
CHUCTEMATH3aIH sson,video subject program ids=31937337,32663023,33589997
s 3HAHHUI class level ids=8,9,10,11
OBILEE
KOJMUYECTBO 34
YACOB I1O

ITPOTPAMME
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B ¢enepanbHBIX ¥ pervoHaJbHBIX IIPOLIEAYpPaX OLEHKHM KauecTBa 00pa30BaHUs
WCIOJIB3YeTCsl  TepedeHb (KoaudukaTtop) pacmpeneneHHbIX IO KJaccaM IPOBEPIEMbBIX
TpeOoBaHMI1 K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl CPEIHETO O0IIET0
00pa30BaHMSI U JIEMEHTOB CO/IEPKAHUS [10 MATEMaTUKE.

IIpoBepsieMbie TpeOOBaHUSA K Pe3y1bTATAM OCBOCHHS OCHOBHOM
oOpa3zoBareabHoil mporpammsl (10 kiacc)

Kon [IpoBepsieMble IPEIMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU
MIPOBEPSEMOT 0 00pa30BaTEILHON MPOTPaMMBbI CPETHETO O0IIEro 00pa3oBaHUs
pe3yJibTaTa
1 Yucna v BEIYUCIICHUS

OHepI/IpOBaTI) MNOHATHAMU: PAOUOHAJIBHOC U HeﬁCTBHTeHBHOC qunciio,

1.1
OOBIKHOBEHHAs U JIeCATUYHAs P00k, IPOLIEHTHI
12 BomonHaTe  apupmeTHueckue — onepalud ¢ PalUOHAIBHBIMU U
' JENCTBUTEILHBIMY YU CIIAMU
13 BomonHaTe  npuOSMIKEHHBIE — BBIYMCIEHHS,  MCIONb3Ys  IpaBHJIa
' OKPYIJICHHS], 1€7aTh IPUKUIKY U OLIEHKY pe3yJbTaTa BbIYUCICHUN
OnepupoBaTh MOHATUSAMHU: CTEIEHb C LIEJIBIM IOKa3aTeleM, CTaHAApTHas
14 ¢dopma 3anucu AEHCTBUTEIBHOIO YMCIA, KOPEHb HATYpaJbHOH CTeleHH;

WCII0JIb30BaTh MOJIXOAILYI0 (DOPMY 3alMCH JEHCTBUTEIILHBIX YUCENT IS
pellleHus MPaKTUYECKUX 3a]1a4u U MPEICTABIEHUS TaHHBIX

OHepI/IpOBaTB MOHATHUSAMU: CUHYC, KOCUHYC U TAHI'CHC ITPONU3BOJIBHOI'O YTJIA,
1.5 WCIOJIb30BaTh  3aMHCh  TMPOM3BOJBHOIO  yriia  4Yepe3  OoOpaTHbIC
TPUTOHOMETpUYECKHEe PYHKIINH

2 VYpaBHEHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSMH: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO, IIENOE,
2.1 panuoHaNbHOE, HUppaLMOHATIBHOE YPaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

BoinonHaTh peodpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUHN U pelliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS

2.2

BoinonHaTe npeobpa3oBaHus LEIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
2.3 BBIDQXKCHUH M peElIaTh OCHOBHBIE THIIBI LEJBIX, PAalUOHAIBHBIX U
UppalMOHaIbHbIX YPABHEHUN U HEPABEHCTB

[IpumeHsATs ypaBHEHUS M HEPABEHCTBA JJsl PEUICHUS MaTeMaTU4eCKHX
3a/1a4 W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTeld HAYKH U PealbHOW KU3HH

24

MogenupoBaTh peajibHbIE CHTYalldd Ha S3bIKe anreOpbl, COCTABISATH
2.5 BBIPAJKEHUS, YPABHEHUsI, HEPABEHCTBA 110 YCIIOBUIO 3a/1a4d, MCCIIEA0BATh
MOCTPOEHHBIE MOJIEH C UCIIOJIB30BAaHUEM arrapaTa ajareopbl

3 OyHKUMU U rpaduKu

OnepupoBath NOHATHIMH: QYHKIHS, CIOCOOBI 3aJaHus GYHKIIMH, 00JIaCTh
ONpeNesieHus] W MHOXECTBO 3HadeHWi (GyHKuuH, rpaduk QyHKIUY,

3.1




B3aUMHO 00paTHbIE (YHKIIUH

OnepupoBarh MOHATUSMHU: YETHOCTh W HEUYETHOCTh (YHKIHH, HYJIH

3.2
(YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMM 1715 pEIICHUs] YpaBHEHUM
34 Crtpouts 1 yuTaTh rpauKy TUHEHHON QYHKINH, KBaApaTUYHONW PyHKIUH,
' CTENEeHHON (YHKIIMH C IeJIbIM ITOKa3aTeleM
Hcnonp3oBaTh Tpaduku GYHKIUH JUISL WCCIIEAOBAaHUS TPOIECCOB H
35 3aBHCUMOCTEH TPU PEUICHWHU 3a]a4 U3 JPYruX y4eOHBIX MPEIMETOB H
' pea’jbHON  KHM3HM, BBIpaXaTb (OPMYJIaMH  3aBUCHUMOCTH  MEXIY
BEIIMYUHAMU
4 Hagana maTematndeckoro aHamusa
41 OmnepupoBarh MOHATHAMHU: IOCIEIOBATEIBHOCT, apH(PMETHUYECKass W
' reoMeTpUYecKasi Mpor peccuu
OnepupoBaTh NOHSTUAMU: OECKOHEUHO YyObIBalolasi TreoMeTpudecKas
4.2 nporpeccusi, CyMma OCCKOHEYHO  yOBIBAalOIIEH  T'€OMETPUYECKOM
IPOrPECCHH
4.3 3azaBaTh MOCIIEIOBATEILHOCTH PA3IMYHBIMU CITOCOOAMH
44 Hcnonws3oBaTh CBOWMCTBA TMOCIEAOBATEILHOCTEH U MOPOTrPECCUid A
' pelIeHns peajbHbBIX 3a7ad MPUKJIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHSATHSIMH: MHOXECTBO, ONICpAIIMH Ha/l MHO)KECTBAMH
Hcronp30BaTh  TEOPETHKO-MHOKECTBEHHBIH —ammapaTr JUisl  OIHCaHUs
52 peanbHBIX MPOIIECCOB M SBICHUM, IPH PEIICHUH 3a/1a4 U3 APYTrUX yu4eOHBIX
peIMETOB
53 OnepupoBarh  NOHATUSAMHU:  ONpeAeNeHHe, Teopema,  CIe[CTBHUE,
' JI0Ka3aTeIbCTBO
6 Teopust BeposITHOCTEH U CTaTHCTHKA
6.1 YurtaTh ¥ CTPOUTH TAOJIMLBI U AUATPAMMBI
6.2 OnepupoBaTh TOHSATHSAMHU: CpeAHEEe apUPMETHYECKOe, MeEAHaHa,
' HaunOoJbIlee, HAMMEHbIIee 3HAUCHUE, Pa3MaxX MacCHUBA YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMU: CIyYaWHBIN SKCIEPUMEHT (OIMBIT) U CIydaiiHOE
coOBITHE, PJIEMEHTApHOE COOBITHE (IJIEMEHTapHBIH HMCXOJ) CIy4ailHOro
6.3 OMbITa; HAXOAWUTh BEPOSTHOCTH B OMNBITAX C PABHOBO3MOXKHBIMH
CIly4allHBIMH COOBITHUSIMHU, HAXOJIUTh U CPABHUBATH BEPOSTHOCTU COOBITHIT
B M3YYCHHBIX CITyYaiHbIX KCIIEPHMEHTaX
Haxomuts u QopmynupoBaTh COOBITHSA: IepeceueHue U O0beIuHEHue
6.4 JAHHBIX COOBITUH, COOBITHE, TPOTHUBOIIOJOXKHOE JIAHHOMY COOBITHIO;

MOJIb30BaTHCS AMarpaMMmamu Ditnepa u GopMyIIoil CI0KeHUS BEPOSITHOCTEH




IIpU pCUICHUHU 3a/1a4

OnepupoBaTh MOHATUSIMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCHMBIE COOBITHS;

6.5 HaXOIUTb BEPOSTHOCTU C IOMOIIBIO NPaBHJAa YMHOXEHHs, C ITOMOIIBIO
JilepeBa CIy4ailHOTrO ONbITa
6.6 [TprMeHAT, KOMOMHATOPHOE MPABUIO YMHOXKEHUS TP PELISHUHU 33124
OnepupoBaTh MOHSTUSMU: UCHBITAHUE, HE3ABUCHMbIE HCIIBITAHUS, CEPUS
6.7 UCMBITAHUM, yCIeX W HeyJaya; HaXOAUTh BEPOSTHOCTU COOBITHH B cepuu
' HE3aBUCUMBIX HCIBITAHUI /10 MEpPBOr0 YCIeXa, HaXOAUTb BEPOSTHOCTH
cOOBITHH B cepun UcnblTaHui bepHynmu
6.8 OnepupoBaTh MOHATUSAMU: CllydaliHas BEJIWYUHA, paclpeneiicHUe
' BEPOSTHOCTEH, 1arpaMMa pacrpeeneHus
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IPsIMasi, HJIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUSI U3 HUX NPU PEILIEHUU
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSAMHU: NapaUIEIbHOCTh U IEPHEHIAUKYISPHOCTD
' MPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBars B3aMMHOE PACIIOJIOKEHHE NMPSAMBIX M IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATHSMM: JIBYTPaHHBIA yroJ, TpaHU JBYI'PAaHHOrO YIJa,
7.5 pebpo AByrpaHHOTO yria, JUHEWHBIH yroj ABYTPaHHOTO yria, rpajyCHas
Mepa ABYI'PaHHOTO yriia
76 OnepupoBarh MOHATHSMH: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBITYKJIBIN
' MHOI'OI'PaHHUK, 3JIEMEHTHI MHOTOI'paHHUKA, IPAaBUIIbHBIA MHOTOIpaHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHUABI MHOIOTPAHHMKOB (MHMpamujaa, IMpHU3Ma,
' IPSAMOYTOJIbHBIN Mapaienenunes, Kyo)
KnaccupuiupoBaTh  MHOTOTpaHHHMKH,  BBIOMpas  OCHOBAaHMS  JUISA
7.8 KJIacCU(pUKAIUU (BBIIYKJIbIE M HEBBITYKJIbIE€ MHOI OTPAaHHUKH, IPAaBUIIbHbBIE
MHOI'OIPaHHUKH, IPSIMbIE U HAKJIIOHHBIE ITPU3MBI, IIapaJuICICIIUIIECIb)
7.9 OnepupoBaTh NOHATUSIMU: CEKYIIasl INIOCKOCTb, CEYEHUE MHOTOI' PAHHUKOB
710 OOBACHATH NPUHIUIIBI HOCTPOCHUS C€UEHUI MHOTOTPAHHUKOB, UCHOJIBb3Ys
' METOJ CJIEAOB
CrpoutTe cedyeHHUs MHOTOIPAaHHUKOB METOAOM CJENOB, BBINOIHSTH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUIYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemarp 3a7aun Ha HAXOXJIEHUE FEOMETPHUECKUX BEJIWYUH MO o0paslam
7.12 WIM QIrOPUTMaM, NPUMEHSSI W3BECTHbIE AHAIUTUYECKUE METOAbl NpHU

peuieHnn  CTAaHAAPTHBIX MATEMATUYCCKUX  3aJad Ha  BBIYHUCICHUC




paCCTOHHI/Iﬁ MCXKIAY ABYMsS TOYKaMH, OT TOUKH 10 HpHMOﬁ, OT TOYKHU OO0
IIJIOCKOCTHU, MCXKAY CKPCIIHMBAOMIUMUCH ITPAMBIMHA

7.13

PemaTe 3ajaun Ha HaXOXKJEHHE F€OMETPUYECKUX BEIMYUH IO 0Opasuam
WIM aJIrOpUTMaM, MPUMEHSSI W3BECTHbIE AHAJIUTHYECKHE METOIBI IIPU
pELIEHNH CTaHAAPTHBIX MAaTEMAaTUYECKMX 3a/ad Ha BBIUHCIECHUE YIJIOB
MEXAY CKPEIIUBAIOIMIMMUCSA MPSAMBIMH, MEXAY INPSAMON M IJIOCKOCTBIO,
MEXY IJIOCKOCTAMM, IBYIPaHHBIX YIJIOB

7.14

Boruncnsate 00beMBI U IUIOLAAN TOBEPXHOCTEN MHOTOTPaHHUKOB (IIpHU3Ma,
nupaMuja) ¢ NpUMeHEeHHEM (OPMYI, BBIUUCIATH COOTHOIIEHUS MEXIY
IUIOIIAIIMU IOBEPXHOCTEH, 00beMaMK 1OA00OHBIX MHOI' OIPaHHUKOB

7.15

OHepI/IpOBaTI) MOHATHSAMHA: CUMMCETPUA B IPOCTPAHCTBE, LCHTP, OCb U
IJIOCKOCTb CUMMCETPUHU, HEHTP, OCb U IIJIOCKOCTb CUMMCTPUU (1)I/IprI>I

7.16

W3Bnekats, mnpeoOpa3oBbIBATh W HHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAaHCTBEHHBIX TE€OMETpUYECKUX (GUrypax, NpeICTaBICHHYI0 Ha
YepTekax U puCyHKax

7.17

[IpumensTe reomerpuueckue (PakTbl JJI PELIEHHUS] CTEPEOMETPHYECKHUX
3a/1a4, NPEANOJIAralolMX HECKOJIBKO IIAaroB pEUIEHUs, €CIM yCJIOBUSA
IPUMEHEHUS 3a/1aHbl B IBHOU popme

7.18

[IpumensaTes mnpocTelnue NpOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1au

7.19

[IpuBoauTE NMpUMEPBHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B NPUPOAE U
JKA3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE

7.20

HpI/IMeHHTB MOJIYUYCHHBIC 3HAHHWA HA IMPAKTHUKE: aHAJIU3UPOBATHL PCAJIbHBIC
CUTyallUUl U IPUMCHATH U3YUCHHBIC MOHATHA B ITPOLECCC IMOUCKA PCIICHUSA
MAaTEMaTH4YCCKH C(bOpMYHHpOBaHHOﬁ HpO6J’I€MBI, MOACIIMPOBATH PCAJILHBIC
CUTyallUM Ha A3BIKC I'COMCTPUHU, HCCIICAOBATH IOCTPOCHHBLIC MOJICIN C
HCIIOJIb30OBAHUECM I'COMCTPUICCKUX MOHSATUM U TCOPEM, allllapaTa anre6pm,
peuiaTb MPAKTUYCCKUC 3aJ1a4du, CBA3aHHBIC C HaXOXIACHUCM
TCOMETPUICCKUX BCINYNH

IIpoBepsiemblie 3j1ieMeHTHI coaep:kanus (10 kaacc)

Kong

[TpoBepsieMblil SIEMEHT COAEPKAHUS

Yuca 1 BEIYHUCICHUS

11

Panmonanpubie uncna. OOBIKHOBEHHBIE W JAECATHYHBIE APOOU, TMPOIIEHTHI,
OECKOHEYHbIE TepuoauvYecKue aApodu. ApudmeTnyeckue oOmeparuu  C
pallMOHANBHBIMH ~ YHCIaMH,  NPeoOpa3oBaHMs  YHUCIOBBIX  BBIPAKECHUHU.
[Ipumenenue npoOell W TPOIEHTOB IS PEIICHUS NPUKIQJAHBIX 3a1ad W3
Pa3JIMYHBIX OTPACIIC 3HAHUI U PeabHOMN )KU3HU

1.2

JelictBuTenbHble  uyMcha. PanuoHanbHble W MppallMOHAJbHBIE  YHCTA.
ApudmeTrueckrue ornepanuu ¢ JeHCTBUTENbHBIMH uuciaamMu. [IpubmmkeHHbIE
BBIYMCIICHNUS, IPaBUJIa OKPYIJICHHUs, IPUKUIKA U OL[EHKA Pe3yJIbTaTa BBIYUCICHUI




CreneHp ¢ IEIBIM ITOKa3aTeJIeM. CTaHI[apTHaH Q)opMa 3alKiCH JEHCTBUTEIBHOTO

1.3 yucna. Mcrnone3oBanue noaxonsuieid GopmMel 3aIUCH 1€ CTBUTEIbHBIX YUCET 15
pelleHus MPaKTUYECKUX 3a/1a4 U NMPeICTaBICHUs JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypaJibHOW cTeneHu. JlefcTBYs ¢ apupMeTHUECKUMU
' KOPHSIMU HaTypaJIbHOM CTENEeHU
15 CuHyc, KOCMHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOT O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxiecTBa U TOXKJECTBEHHbIE TPEOOPa30BaHUS
29 ITpeoOpazoBanue TPUTOHOMETPUYECKUX BBIpaKECHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merox
' UHTEPBAJIOB
2.4 Pemienue nenbix U 1poOHO-pallOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenune nppanoHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHOMeTpUUYECKUX ypaBHEHHUI
27 IIpuMeHeHuEe ypaBHEHUI M HEPABEHCTB K PELIECHUI0 MAaTEMAaTHUUYECKUX 3ahad U
' 3a7a4 U3 Pa3IMYHbIX 00acTel HAYKH U peabHOM )XU3HU
3 OyHKIIUY U TpaduKu
31 Oynkus, crocoOwl 3ananus yHkuuu. ['paduk QyHkuuu. BzaumHo oOpaTHbIE
' byHKIIUN
39 ObnacTh ompeneneHus M MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymm QyHkum.
' [TpomexxyTKH 3HaKOMOCTOSHCTBA. UeTHBIE U HEUETHbIE (PYHKIIUH
33 CrenenHast (yHKLHUS ¢ HaTypaJbHbIM U LieJbIM Toka3areneM. Ee cBolicTBa u
' rpaduk. CBoiicTBa U rpaguk KOpHs n-0il cTeneHu
34 TpuroHomerpudeckass  OKPYKHOCTb,  ONPENEICHHE  TPUTOHOMETPUYECKUX
' (byHKIMI YMCIIOBOrO aprymMeHTa
4 Hayasa maTemaTtuueckoro aHaausa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus IOCJIEAOBaTeIbHOCTEH. MOHOTOHHbBIE
' MOCJIE10BaTEIbHOCTH
ApudmeTrnueckass M reomeTpudeckas nporpeccud. beckoHeuHo yObIBarolas
492 reomeTrpuueckas nporpeccusi. Cymma 6€CKOHEUHO yOBIBAIOILEH Ie€OMETPHUY €CKOM
' nporpeccu. @opmyiia CIOXKHBIX NMPOLIEHTOB. Mcnonap3oBaHue mporpeccuu Uist
pellIeHus peabHbIX 3a/1a4 NPUKIJIATHOIO XapaKkTepa
3) MHoecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuu HajJ MHOXecTBamH. Jluarpammbl Oilnepa - BenHna.




IIpuMeHeHne TEOPEeTUKO-MHOKECTBEHHOIO anmnapara AJjs ONKMCaHUs peasibHbIX
MIPOIIECCOB U SIBIICHU, IPU PEIICHUU 3a]]a4 U3 JPYTUX Y4eOHBIX TPEIMETOB

5.2

Omnpenenenue, Teopema, CIEACTBUE, 10Ka3aTEIbCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX C MOMOINbIO Tabmui u jguarpamm. CpenHee
apudmeTrdecKoe, MeauaHa, HauOOJbIIee W HAMMEHbIIEe 3HAYCHHs, pa3Max,
JMCTIEPCHS M CTAaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB

6.2

CrnydaifHble DKCIIEPUMEHTHI (OMBITHI) U CIIy4allHBIC COOBITHS. DJIEMEHTapHBIC
coObITHsL (MCXO/aBI). BeposTHOCTh cirydallHOTO COOBITHSA. BIM30CTh 4acTOTHl U
BEpOSITHOCTH ~ coOBbITUM.  Ciy4yaliHble  ONBITBI  C  PaBHOBO3MOXXHBIMHU
AJIEeMEHTApHBIMU  COOBITHSIMH.  BeposTHocTH  cOOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU

6.3

Omnepanun HajJ COOBITHSMH: TepecedyeHue, OO0beIWHEHUE, MPOTHUBOMOIOKHbIE
coObITus. {narpammer Ditnepa. DopMyina CIIOKEHHs BEPOSITHOCTEH

6.4

VYciioBHasT BEPOSTHOCTh. YMHOXKEHHE BeposTHocTel. JlepeBo ciy4alHOro
skcepumenTa. @opmMyrna moaHoM BeposTHOcTH. He3aBucumbie coObITHS

6.5

Kombunaropnoe npaBuino ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucio
couetanuil. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroTona

6.6

bunaphblii ciydailHbI ONBIT (MCIBITAHME), yclieX M Heyhada. HezaBucumble
ucneiTanuss. Cepusi HE3aBUCHUMBIX MCHBITAaHMN 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCbITaHUN bepHymu

6.7

Cnyuaiinas BEJIMYMHA. Pacnpenenenne  BepoSTHOCTEM. Huarpamma
pacnpenenenus. [lpuMmepsl pacrnpeneneHuii, B TOM YHCIEe T€OMETPUUECKOe U
OMHOMMAIILHOE

I'eomerpus

7.1

OcHOBHBIE TOHATUSL cTepeoMeTpuH. Touka, mpsMasi, IIIOCKOCTh, IPOCTPAHCTBO.
[TonsiTve 00 aKCHOMATHYECKOM IOCTPOEGHUM CTEPEOMETPUH:  AKCHUOMBI
CTEPEOMETPUHU U CIIEICTBUA U3 HUX

7.2

B3auMHoOe pacnosiokeHue TpsAMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuieibHble M CKpenmBaromuecs npsmele. [lapamienbHocTs OpsIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUIelibHble MpPSIMbIE B MPOCTPAHCTBE,
MapaJuIeIbHOCTh TPEX MPSAMBIX, NaPAIIIEIbHOCTh NPIMOM U MIJIOCKOCTH. YTJbI C
COHANpPABJIICHHbIMK CTOPOHAMH, YrOJd MEXAYy NOpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  NJOCKOCTEW:  MapalUielibHble  IIJIOCKOCTH,  CBOMCTBA
napajuieibHbIX IUIOcKocTed. Ilpocrelimme mnpocTpaHCTBEHHBbIC (UIyphl Ha
IJIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesienuIe]], IOCTPOCHUE CeUEeHU

7.3

[lepnieHAMKYJISAPHOCT MPSIMOM M IJIOCKOCTH: IEPIEHIUKYISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MNpsMBbIEC IapajulebHble M IMEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MIPU3HAK NEPNEHIUKYIIPHOCTH NPSIMOM M IIIOCKOCTH, TeopemMa O MHpsMOU
MEPIEHINKYJIIPHON MJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIOJ MEXAY MPIMOU U
IJIOCKOCTBIO, JBYIPAaHHBIA  YroJ, JIMHEHHBIM yroia JBYI'PaHHOrO  yrija.




[TeprieHANKYIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 MIOCKOCTH, PACCTOSHUE
OT TpsIMOM 10  IUIOCKOCTH, TpOEKIus  (Urypel Ha  IJIOCKOCTb.
IlepneHIMKYISIPHOCTD  INIOCKOCTEM: IPU3HAK IMEPHEHAMKYJSIPHOCTH  JIBYX
mIockocrel. TeopeMa o Tpex nepneHauKyJspax

7.4

[ToHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHHUKA, BBINYKJIbIE U
HEBBINYKJIbI€ MHOTOTPAHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yroiapHas
IpU3Ma, TPaHU U OCHOBAHU MPU3MBI, IpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
[IOJIHAsE ~ IOBEPXHOCTb  IIPU3MBI. [Tapannenenunen,  NpAMOYTOJIbHBIN
napajulejenunes u ero cpoucrea. Ilupamuna: n-yrojgpHas nupaMuja, TpaHd U
OCHOBaHHE MHUpaMUbl, OOKOBas U MOJHAS MOBEPXHOCTh MUPAMUJIbI, TPaBUIIbHAS
U yCEUEHHas MNHUpaMHaa. OJEMEHTbl NpU3Mbl M nupaMuiabl. llpaBunbHbIe
MHOTOI'PaHHUKU: TIOHSTHE MPAaBUJIBHOI'O MHOTOI'PaHHM KA, IpaBUIbHAs IPU3Ma U
MpaBWIbHAs NMHUPAMHUJA, MPABUIbHASL TPEYroJibHAs NUpaMuAa W IPaBHIbHBIN
TteTpasap, kyO. IlpencraBieHue o mNpaBUIIbHBIX MHOTOTPAaHHUKAxX: OKTa’Jp,
Jnojekasap u ukocass CedyeHus Npu3Mbl U MUPaMUIbI

7.5

CumMeTpuss B HPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSAMOH,
IUIOCKOCTH. JJEMEHTHl CHUMMETPUM B IHpaMHUAAX, NapajljielIenuIenax,
[IPaBUJIbHBIX MHOTOI'PaHHHUKAX

7.6

Brruncnenue 351eMEeHTOB MHOTOIPaHHUKOB: pedpa, AuaroHanu, yrisl [lmomanb
OOKOBOH TIMOBEPXHOCTU M IIOJHOW IMOBEPXHOCTH MPSMOM MPHU3MBI, IJIOIIA]Ib
OCHOBaHMil, TeopemMa O OOKOBOHl MOBepXHOCTH MpsiMoW mpusMbl. [lmomansb
OOKOBOI TOBEPXHOCTH M IOBEPXHOCTU IPABMIIBHON NUpaMUbl, TEOpeMmMa o
miomaan ycedeHHod nupamunabl. [lonsitue o6 ob6beme. OOBEM mNHUpaMUIIBI,
MIPU3MBI

7.7

ITomoOHBIe Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKIY  ILIOIIAAIMHU
MMOBEPXHOCTEH, 00beMaMu TTOT00HBIX TEJ

IIpoBepsieMbie TpeOOBaHHUS K Pe3y1bTATAM OCBOCHHMS OCHOBHOM
oOpa3oBaTesabHoil nporpammsal (11 kiacc)

Kon

HpOBepHeMHe NpEeaAMETHBIC PE3YJIbTATBI OCBOCHUA OCHOBHOM

IPOBEPSIEMOT 0 00pa3oBaTeIbLHON MPOrpaMMBbI CPEIHEro 00IIero oopa3zoBaHus

pe3yJibTara

1

Yucia ¥ BBIYUCIEHUS

1.1

OnepupoBaTh MOHATUSMU: HATypajbHOE, LIEJI0€ YHCIO; MCIOJIb30BaTh
IOPU3HAKK JAETUMOCTH LEJNbIX YHUCEN, pa3joKEHHE YUCIa Ha IPOCThIE
MHOYUTENH AJIs peLIeHus 3a/1a4

1.2

OHCpI/IpOBaTI) MMOHATHUCM: CTCIICHD C pAallMOHAJIbHBIM ITOKA3aTCIEM

1.3

OnepupoBaTh MOHATUSMU: JIOTAPU(PM YUCIIA, TCCATUIHBIC H HATYPAIbHBIC
Jorapu (MBI

YpaBHEHUS U HEPABEHCTBA

21

[IpumeHsTH cCBOMCTBA CTEMEHM [JI IpPeoOpa3oBaHMs BBIPAKEHUH,
OIIEpUPOBATh IOHATUAMU: I1O0KA3aTEIIbHOE YPAaBHEHHE U HEPABEHCTBO;




peuIaTb OCHOBHBIC TUIILI I1OKA3aTCIIbHBIX ypaBHeHPIfI U HCPABCHCTB

BemonHAaTe mpeoOpa3oBaHUS BBIPAKEHUH, coaepKamux Jgorapudmer;

2.2 OIEepUpPOBaTh MOHATHUSIMHM: JIOTApU(PMUYECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOrapy (PMUYECKUX YPaBHEHUH U HEPABEHCTB
2.3 HaxoauTsb pemieHus mpocTelmmx TpPUroHOMETPUIECKUX HEPAaBEHCTB
OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEMHBIX YPABHEHHUU U €€ pELICHUE;
24 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHU JIsl pEIIeHUs TPAKTUYECKUX
3a1a4y
25 Haxonuts pemenns npocTeHMX CUCTEM U COBOKYITHOCTEN PALIMOHAIIbHBIX
' YPaBHEHHI U HEPABEHCTB
MonenupoBaTh peajibHblE CHUTyallud Ha S3bIKe aireOpbl, COCTaBIATh
2.6 BBIPAXKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA M CHCTEMbI 110 YCIOBHIO 3a/auyH,
HCCIIeIOBATh ITOCTPOSHHBIE MOJIENIU C UCIOIb30BAHUEM alllapaTa ajareopsl
3 OyHKIUYU ¥ rpaduKu
OnepupoBaTh MOHATUAMHU: IepuoAMYEecKass (QYHKIMSA, NPOMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMHM, TOUKH 3KCTpeMyMma (yHKuMH, Hamboibliee U
' HalMEHbIlIee 3HAaYeHUs! (PyHKIMM Ha NMPOMEKYTKE; UCIOJIb30BaTh UX JJIA
ucciieioBaHus QyHKIUY, 3a1aHHOM rpaguKoM
OnepupoBarh MOHATUAMU: IpadUKU I1OKA3ATEIbHON, JorapuMUUecKoil u
3.2 TPUTOHOMETPUYECKUX (YHKIUH; H300pakaTh HMX Ha KOOPAMHATHOM
IUIOCKOCTHU ¥ MCIIOJIb30BaTh JUISl pEIeHNs YpaBHEHUN U HEPaBEHCTB
33 N300paxath Ha KOOPJUHATHOMN IJIOCKOCTH T'pauKH JTMHEWHBIX ypaBHEHUI
' Y MCII0JIb30BATh UX JJIsl pELIEHUs CUCTEMBI JTMHEWHBIX ypPaBHEHUN
34 Ucnonb3oBath rpadukn (yHKOMHA A7 HCCIEIOBAHUS IPOLECCOB U
' 3aBUCUMOCTEN U3 IPYruX y4eOHbIX JUCLMILINH
4 Hayana matematnyeckoro ananmsa
OnepupoBaTh IMOHATUSAMU: HENpepbiBHAsA  (QYHKLIMS, IPOU3BOAHAS
4.1 (YHKIIMM; WCIIOJIB30BaTh TEOMETPHUYECKUA W (PU3WYECKUH  CMBICI
IIPOM3BOAHOM JUUIS PELUECHUS 3a1a4
42 HaxomuTh  mpou3BOJAHBIE  3JIEMEHTApHbIX  (DYHKIMH,  BBIUUCIATH
' IPOU3BOJIHBIE CyMMBI, IPOU3BEAECHNUS, YACTHOTO (DYHKIIMH
Hcnonp3oBaTh  NPOM3BOMHYIO A HCCIENOBaHUS  (YHKIMH  HA
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3yJbTaThl UCCIEAOBAHUS K
HOCTPOEHUIO TpahuKoB
44 Hcnonb3oBaTh MPOU3BOAHYIO ISl HaXOXKIACHHS HAWIY4YLIEro peuieHUs B
' IOPUKIAJAHBIX, B TOM YU CIIE€ COLIMATIbHO-3KOHOMUYECKUX, 3a/1a4ax
45 OmnepupoBaTh MOHATUAMHU: IEepBOOOpa3HAass M WHTErpaj; MOHUMATh

TeOMEeTPUYECKUN U PU3NIECKUI CMBICIT MHTErpaia




Haxoauts nepBooOpasHbie N1eMeHTapHbIX (DYHKIUH, BBIYUCISATH HHTETpall

4.6 .
o popmyne HproTona - JleiitoHua
47 PemaTe mpukiagHble 3a1a4y, B TOM YUCJIE COLUAIBHO-3KOHOMUYECKOTO U
' (u3nyecKoro xapakTepa, CpeACTBAMU MaTEMaTHUYECKOI0 aHAIN3a
5 Teopust BeposITHOCTEH U CTaTUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTM  3HAYECHHN  CIIydalHOM  BEJIMYUHBI IO
' pacrpeesIeHUI0 WK € ITOMOIIBIO THarpaMm
OnepupoBarh MOHSATHEM MAaTEMaTHYECKOrO0 OXHJIAHUSA, MPUBOIUTH
59 IPUMEpPBI TOTO, KaK MPUMEHSAETCS MaTEMAaTUYECKOE OXKHUAAHUE CIIydalHOM
' BEIMYUHBI, HAXOAUTh MaTEMaTUYECKOE OXHUJAHUE [0 JaHHOMY
pacrpeeseHuo
5.3 HNmets npencTaBieHne 0 3aKOHE OOIBIINX YU CET
5.4 Nmets npencTaBiaeHue 0 HOPMAJIBHOM paclpenesIeHuN
6 I'eomerpus
OnepupoBarh MOHATUAMH: LUIMHIPUYECKAsi MMOBEPXHOCTb, 0Opa3yrolue
6.1 LWIMHAPUYECKONH TOBEPXHOCTH, IMJIMHIAP, KOHMYECKas IOBEPXHOCTH,
' oOpasyromme  KOHHYECKOH  IOBEPXHOCTH, KOHYC, chepuueckas
HIOBEPXHOCTb
6.2 PacrioznaBate Tena Bpamenus (IUInHAp, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYEHUSI TEJT BpallleHUs
6.4 KrnaccudunmpoBats B3auMHOE pacrooxkeHne cepsl U INIOCKOCTH
OnepupoBarh MNOHATHSIMM: IIAPOBOH CErMEHT, OCHOBAHHME CETrMEHTa,
6.5 BBICOTa CErMEHTa, LIApOBOW CJIOH, OCHOBaHHE IIAPOBOrO CJOSA, BBICOTA
IIapOBOTI'O CJIOS, IIAPOBOIl CEKTOP
6.6 Bbluucnate 00beMBl M IUIOLMIAJM  ITOBEPXHOCTEH Tel  BpalleHHus,
' reOMEeTPUYECKUX TEJ C IPUMEHEHHEM (popmya
OnepupoBaTh NOHATUSMU: MHOIOTpaHHHUK, BIIMCAaHHBIN B chepy H
6.7 OINKCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOI'OI'PAaHHUK UJIM TEJIO
BpallleHUs
6.8 BbruncnsTh COOTHOLIEHUSI MEXKY IJIOLIAASIMU IIOBEPXHOCTENH U 00beMaMu
' MOIOOHBIX TE
6.9 N300paxkaTh u3yyaemble (QUIYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
' YepTENKHBIX HHCTPYMEHTOB
BoinonHATE (BBIHOCHBIE) IUIOCKME YEPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (QUryp: BHUJ CBEpXy, COOKY, CHHM3Yy; CTPOUTH CEUEHUS TeIl
BpalleHus
6.11 W3BnekaTp, HMHTEPIPETUPOBATH M MpeoOpa3oBhIBaTh HHPOPMAIUIO O

MMPOCTPAaHCTBCHHBIX T'COMCTPHYCCKUX (bnrypax, OpeaACTaBJICHHYIO Ha




YepTeKax U PUCYHKaxX

6.12

[IpumensTh reoMeTrpuueckue (HaKThl A PEIICHHUS CTePEOMETPHYECKHX
3a7a4, MPEAIOoJararolliiX HECKOJBbKO WIaroB pELICHHS, €CIH YCJIOBUS
MPUMEHEHUS 3aJJaHbl B SIBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIIOTHATE  JCHCTBUS  CIOKCHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKCHHSI BEKTOpa Ha YHCIO, OOBSICHSITh, KAKMMH CBOHCTBAMHU OHHU
o0JamaroT

6.15

[IpumensATs npaBUIIO NMapajulelICUIe]a IIPYU CII0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSAMHU: JEKapTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, pABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOl
MEXY BEKTOpaMH, CKaJSIPHOE POU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIIJIAHAPHBIE BEKTOPBI

6.17

Haxonuth CYMMY BCKTOPOB M IIPOU3BCACHUEC BCKTOpPAa Ha 4YHCIO, Yroj
MCXKAY BCKTOpaMH, CKAaJLAPHOC IMPOU3BCIACHHUC, PACKJIAAbIBATL BCKTOP IIO
JABYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3a/maBaTh IJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CHCTEME KOOPIUHAT

6.19

Pemartp mpocreiinme reoMmeTpuyecKkue 3a1aun Ha MPUMEHEHHE BEeKTOPHO-
KOOPJMHATHOTO METO/1a

6.20

Pemats 3aJa4u Ha J0Ka3aTCJIbCTBO MATEMAaTHUYCCKUX OTHOIIEHHUH U
HaxXO0XJACHUE T'€OMCTPUUYCCKHNX BCIIUYUH I10 o6pa3uaM WK aJIrOpuT™MaM,
IMPUMCHS A HU3BCCTHBIC METO/bI npu peICHNn CTaHOAPTHBIX
MAaTEMaTHYCCKHX 3aJa4

6.21

[IpumenaTs mpocTelinue NpOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a1a4

6.22

[IpuBoauTs HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE

6.23

[IpyuMeHsATh NOy4eHHbIE 3HAHUSI HA IPAKTUKE: aHATU3UPOBATh peajbHbIC
CUTYallMM ¥ IPUMEHATh U3YUEHHbIE TIOHATHS B MIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTU4YecKu c(hOpMYIMPOBAHHON MPOOIEMBbI, MOJEIUPOBATH pealbHbIE
CUTyallUd Ha S3bIKE€ T'€OMETPUH, HCCIIEAO0BATh IMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATHI U TeOopeM, anmnapaTa ajreopsl,
pemaTh  IOpakTHYECKUE  3a/Jayd, CBSI3aHHbIE C  HAXOXJACHHUEM
F€OMETPUYECKUX BEITUYNH

IIpoBepsiemble 3s1eMeHTHI coaepskanus (11 kiacc)

Kong

[IpoBepsemblii 2JIEMEHT COAEPKAHUS

Yucia ¥ BEIYKCIIEHUS

11

HaTypaJIBHLIC U O CIbIC YHCJIa. HpI/ISHaKI/I ACIIMMOCTH I CJIbIX YHUCCII




1.2

Crenensb ¢ PaliOHAJIbHBIM ITOKA3aTCJICM. CBolicTBa CTEIIEHU

1.3 Jlorapudm uucna. JlecaTHYHBIC U HATYPaJIbHBIC JIOTapU(PMBI
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [TpeobpazoBaHue BBIpAKEHUN, COIEPIKALIIX JOTaAPUPMBI
29 [IpeoOpazoBanue BBIPAKECHUN, COJAEPXKAIIMX CTEMEHH C PpalMOHAIbHBIM
' roKa3zaTesieM
2.3 [TpumepsI TPUTOHOMETPUUECKHX HEPABCHCTB
24 [Toka3aTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckne ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembl JIMHEHHBIX YpaBHEHUU. PerieHune NpuKIagHBIX 3a7ad C I[OMOLIBIO
' CHUCTEMBI JJUHENHBIX YPABHEHU
2.7 CucTteMbl 1 COBOKYITHOCTH palliOHAJILHBIX YpaBHEHUI U HEPABEHCTB
28 [IpumeHeHue ypaBHEHUH, CHCTEM W HEPAaBEHCTB K PELICHHIO MaTEeMaTU4YECKUX
' 3a]a4 U 3a]a4 U3 Pa3InyHbIX oOsacTell HAayKu U peaJbHON KU3HU
3 @OyHKUIUU U rpapUKU
Oynkuus. [lepuonnueckne Gynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIMH.
3.1 Maxkcumymbl 1 MUHUMYMBI GyHKIUH. Haubosbiee n HauMeHblee 3HauYE€HUE
(YHKIIUY HA TPOMEKYTKE
3.2 Tpuronomerpudeckre QyHKINHU, X CBOICTBA U Irpaduku
3.3 [Toxa3zaTenbHas u norapupmuueckas GyHKINH, UX CBONCTBA U rpaUKu
34 Hcnonb3oBanue rpadukoB (GYHKIUN MU PEIICHHUs] YpPaBHEHUW W JIMHEWHBIX
' CHCTEM
Hcnonbs3zoBanue rpapukoB (QYHKUMH JUIsl  HCCIEIOBaHUS IPOLIECCOB U
3.5 3aBUCUMOCTEM, KOTOPbI€ BO3HUKAIOT MPU PEIICHHH 3a7ad U3 JPYTrUX y4eOHBIX
MPEAMETOB U peaabHOU KU3HU
4 Hayana matemMaTuueckoro aHammsa
4.1 HenpepsiBHble GpyHKIMH. MeTOA HHTEPBAJIOB AJIs PEIIEHUS HEPABEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eoMmeTpudeckuii U GU3MIECKUNA CMBICI TPOU3BOIHOM
43 [TpousBoaHbBIC dIeMEHTAPHBIX (QYHKIHNH. DOPMYIIbI HaXOXKICHUS MPOU3BOHOM
' CYMMBI, TPOU3BEICHUS U YaCTHOTO (pyHKIUH
[TpumeHeHue MPOU3BOJHOM K HCCIEAOBAHHIO (DYHKIUHA Ha MOHOTOHHOCTH H
4.4 sKCTpeMyMbl. Haxoxxenre HanboJbIIero 1 HAMMEHBIIero 3HaYeHHs QYHKIIMH Ha
OTpe3Ke
4.5 [IpumeHeHue TPOMZBOAHOW [JJIsI HAXOXKJIEHUS HAWIYYIIEro peHieHus B




NPUKJIAIHBIX 3aja4yax, JJIs OINpe[eNieHHs CKOPOCTH IpoIecca, 3aJaHHOrO
dbopMysoli niu rpaduKoM

4.6

[TepBooOpa3znas. Tabuia mepBoOOpa3HBIX

4.7

WHTerpan, ero reoMmeTpuuecKuii 1 GU3nYecKuii CMbICI. BeIYuciIeHre HHTerpaa
o ¢popmyne Hetotona - JleliOnuna

Teopust BEpOATHOCTEH M CTATUCTHKA

5.1

YuciioBble XapaKTEpUCTUKH CIIy4aiHbIX BEIMYMH: MaTEMaTUUYECKOE OKUJAHUE,
Jucnepcuss M CTaHAApTHOE  OTKJIOHeHue.  [Ipumepsl  mpumeHeHUs
MaTeMaTUYECKOro O’KMJIaHMs, B TOM YHUCIE B 3aJa4axX U3 IIOBCEIHEBHOW KHU3HHU.
Marematudeckoe OXH1aHue OMHAPHOW cilydyallHOW BenuuuHbl. MaTemaTuueckoe
OKUJAHUE CYMMBI CIy4ailHBIX BEJMYMH. MaTeMaTHudecKoe OXUIJAaHHUE U
JMcIiepcusi TeOMETPUYECKOro 1 OMHOMHUAIBHOIO pacipeaeneHni

5.2

3aKoH OOJIBIIMX YHCENT U €ro poJib B HayKe, MpUpojae U oduiecTBe. BoiOopouHbIit
METOJ UCCIIeI0BaHUN

5.3

[Tpumepbl HeENmpepbIBHBIX CIOy4dalHbIX BedW4yMH. IloHATHME O IJIOTHOCTH
pacnpenenenus. 3afaud, NPUBOJAIIME K HOPMAJIbHOMY DPaCHpPEneNeHHUIO.
[TonsTHE O HOPMAJIBLHOM paclpeaeIeHUN

I'eomerpus

6.1

[Munuaapuyeckass MOBEPXHOCTb, 00pa3yrolliue IMIMHAPUYECKOW MOBEPXHOCTH,
OCh UMIMHApPUYECKOW moBepxHOCTH. LlunmmHap: ocHOBaHus U OOKOBas
MOBEPXHOCTh, 00pa3yromas 1 ockh, MJIOMAaAb OOKOBON U MOJHON MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, 0Opa3ylone KOHMYECKOW IOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepxHocTH. KoHyc: ocHOBaHMe U BepInHa, 00 pasyromas
U OChb, IJoLanb OOKOBOW M IIOJHOH IIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yolye U BbICOTa, OCHOBAHUS U OOKOBAas IOBEPXHOCTb

6.3

Cdepa u map: ieHTp, paanyc, tTnaMeTp, oAb MOBEPXHOCTH cdepbl. Bzanmuoe
pacrionoxenue chepbl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe, MIIoIaab

cdepsl

6.4

I/I306pa)KCHI/Ie TCJI BpalllCHUS Ha IMJIOCKOCTH. PaSBepTKa MUJIMHAPA U KOHYCa

6.5

KoMmOuHanmu Ten BpallleHHs U MHOTOIPAaHHMKOB. MHOTOI'paHHHK, ONMHCaHHBIN
okoJto cdepsl, chepa, BNUCAHHAS] B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitne 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema o0 oObeMme
NPSMOYTOJILHOTO TapaijieNienumena u ciaencTsus u3 Hee. O0beM HHMIMHIPA,
koHyca. O0beM 1mapa u niaouais chepsl

6.7

[Tomob6HBIe Tema B mpocTpaHcTBe. COOTHONICHUS MEXKAY ILIOMIAIMHA
MMOBEPXHOCTEH, 00beMaMu TTOT00HBIX TEJ

6.8

Ceuenus nunuHApa (mapawieJbHO U MEPHEHIUKYISPHO OCH), CEYEHHS] KOHyca
(mapasienbHOE OCHOBAHUIO U MPOXOJIAIEE Yepe3 BEPIINHY), CeUEHUs 1apa

6.9

BekTop Ha niockocty U B mnpocTtpaHcTBe. ClIOKEHHE UM BBIUMTAHUE BEKTOPOB.




YMHOXEHHE BEKTOpa Ha 4yucio. Pa3iokeHne BEKTOpa 110 TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. PemeHue 3azmay, CBA3aHHBIX C
IIPUMEHEHUEM IIPABUII IEH CTBUI C BEKTOPaMHU

6.10

[IpssMoyrosibHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocrelimme 3amaun B KOOpAMHATaX. YTol MeXay BekTopaMu. CkalsipHOe
MPOU3BEACHUE BEKTOPOB. BhIUKCIIeHNE YIIIOB MEXAY MPSAMBIMU U TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBII METOA IPU PELIEHUU T€OMETPUUECKUX 3a1a4

Jlng nmpoBeneHus eIMHOro rocyJapCTBEHHOI0O 3K3aMeHa 1o MatemaTuke (gaiee - EI'D mo
MaTEMaTHUKE) UCIOJIb3YETCs IepeueHb (KOAn(UKaTOp) IPOBEPsEMBbIX TPEOOBaHUM K pe3ybTaTaM
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO 00IIEro 00pa3oBaHMs U 3JIEMEHTOB
cogepxanus. Ilpm mnposenenun EI'D mno maremarumke 06a30BOro YypoBHSI U3 TEpedHs
(xogudukaropa) BEIOMPAIOTCS MO3ULKHU, COOTBETCTBYIOLME (henepasibHON paboueil mporpamme

1o MaTeMaTHKe (6a30BbIii YPOBEHB)

IIpoBepsiembie Ha EI'D no marematuke TpedoBanus
K pe3yJibTaTaM OCBOE€HHUsI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeaHero o6uero oopasoBanusi (0a30Bblil ypoBeHb)

Kong

HpOB CPACMBIC Tpe6 OBaHUA K IMIPCAMETHBIM pE3YyJIbTaTaM OCBOCHHA

MPOBEPSAEMOro | OCHOBHOIM 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEr0 001ero 00pa3oBaHus
TpeOOBaHMS

1

Bnagenue wmerogammu J10Ka3aTenbCTB, aJrOpUTMaMH pELICHUs 3a/ad;
ymeHue (GopMyIupoBaTh W ONEPUPOBATH TOHSITHSAMHU: OIpPEIEICHUE,
akcuoma, TeopeMa, CIEJICTBUE, CBOMCTBO, NpPU3HAK, [OKA3aTeNIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MTPUMEHATh MX; YMEHUE (OPMYIUPOBATH
0o0paTHOE W TPOTHUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH MPUMEPHI H
KOHTPIPUMEPBI, HCIONB30BaTh METOJ MAaTeMaTUYeCKOW WHAYKIINH;
POBOJUTH JOKA3aTENbHbIE PACCY)KIICHUS MIPH PEICHUH 3a]a4, OLCHUBATh
JOTMYECKYI0  MpPaBWIBHOCTh  PAacCyKIEHUIl; yMEHHE OIepupoBaTh
MNOHATUSIMU: MHOXECTBO, MOAMHOXXECTBO, OINEpalid HaJl MHOXXECTBaMU;
YMEHUE HCIIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN aIlrapaT JIJIsl ONUCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUM W MPHU PEIICHUU 3a7ad, B TOM UYUCIE U3
JIpyrux Y4eOHBIX IMPEIMETOB; YMEHHE OIepUpOBaTh MOHATUAMU: Tpad,
CBSI3HBIN rpad, AepeBo, LMK, rpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh U
OMHUCHIBaTh I'padbl pa3TUYHBIMU CIIOCOOAMH; MCIONb30BaTh Tpadbl mpH
peLIeHNH 3a1a4

YMeHue onepupoBaTh IMOHATHSMHU: HATypajbHOE YHUCIO, LEI0€ YHUCIIO,
CTEIEHb C I[€JIbIM I10Ka3aTelleM, KOPEeHb HaTypaJlbHOI CTENeHH, CTENEeHb C
paloHaIbHBIM MOKa3aTelleM, CTEeHEHb C JeHCTBUTEIbHBIM MOKAa3aTEIeM,
jgorapumM dYHciIa, CHHYC, KOCHMHYC M TaHIT€HC INPOU3BOJBHOIO YHUCIA,
OCTaTOK MO MOAYNIO, PAallMOHAIBHOE YMCIIO, MPPALMOHAIBHOE YHUCIIO,
MHO)KECTBA HATypaJIbHBIX, LEJbIX, PALUOHAIBHBIX, ICHCTBUTEIBHBIX
YHcell; yMEHHE UCI0Ib30BaTh MPU3HAKH J1EIMMOCTH, HAUMEHbIINN 001Nt
JeTUTeNb U HauMeHblllee ofllee KpaTHoe, anroput™M EBkiampga mpu
pelIeHUH 3a/1ay; 3HAKOMCTBO C pa3iMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHMCIICHUS]; YMEHHE BBINTOJIHATH BHIYMCICHUE 3HAUEHUH U TpeoOpa3oBaHus
BBIPOKCHUH CO CTENEeHsSMH M Jorapudmamu, mpeoOpa3oBaHus JApOOHO-




pallMOHAJILHBIX  BBIPAKEHHUM;  yYMEHHE  OMNEPUPOBATH  MOHSITHUSMH:
MOCJICIOBATEIBHOCTh, apu(MeTHUeCKass MPOrpeccus, TIeoMeTpruecKas
nporpeccusi, OECKOHEUHO YOBIBalomiasi TreoMeTpUuYecKas IPOTrPecCus;
YMEHHE 3a/1aBaTh I10CJIEOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBAThH MOHITHSIMHU: KOMIUIEKCHOE
YUCJO, COMNPSDKEHHbIE KOMIUIEKCHbIE YHCJa, MOAYJIb W apryMeHT
KOMIUICKCHOTO  4YHCJIa, (GopMa  3alUCH  KOMIUIGKCHBIX  YHCEN
(reomerpuueckasi, TpPUTOHOMETpUUECKass U anredpanyeckas); yMeThb
MPOU3BOAUTE apU(PMETHUECKUE NCUCTBUS C KOMIJIEKCHBIMU YHCIAMH;
MPUBOJUTH MPUMEPHI UCIIOIb30BaHUSI KOMILJIEKCHBIX YUCEN; ONEepUpPOBAThH
MOHATUAMM: MaTpuia 2 X 2 u 3 x 3, onpeaenuTenb MaTpHIbI,
F€OMETPUYECKUI CMBICH ONPEIEITUTENS

YMeHHe OIepupoBaTh IMOHATHSMH: PALHOHAIBHBIE, HPpPALMOHAJIBHEIE,
MOKa3aTeNbHbIe, CTENEHHbIE, JIOrapu(MHUUYECKHe, TPUTOHOMETPHUECKUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATH MOHITUSIMH:
TOXIECTBO, TOXKJECTBEHHOE MpeoOpazoBaHUE, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMa ypaBHEHMII M HEPaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHUH,
HEpaBEHCTB U CUCTEM; YMEHHUE pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBbI
C NOMOUIBIO PA3IUYHBIX MPUEMOB; pPEIIATh yYpaBHEHHS, HEPABEHCTBA U
CUCTEMBI C MapaMETPOM; MPUMEHATHh YPABHEHUSI, HEPABEHCTBA, X CUCT EMBbI
JUTSL PEIIeHUsT MAaTEMaTHYEeCKUX 3a7ad W 3a/Jad U3 Pas3jMdHbIX 00jacTei
HAaYKHU U peasibHON KU3HU

YMeHue onepupoBaTh IMOHATUAMHU: (QYHKLUS, 4YETHOCTh (DyHKUHH,
HEePUOANYHOCTh (PYHKLUHU, OrPAHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
GyHKIMYN, dKCTpeMyM (YHKIMM, HAauOobIlee M HaUMEHbIEe 3HAYCHUS
GyHKIMM Ha TPOMEXYTKe, HempepblBHAsA (YHKIUSA, aCUMITOTHI rpaduka
¢yHKkuMH, TepBas U BTOpas MPOU3BOJHAs (YHKIMH, T€OMETPHUECKUH U
¢u3nyeckuii CMBICT TPOU3BOAHOW, TIEepBOOOpa3Has, OMpeeIeHHBIN
UHTETpaJl; yMEHHE HaXOAUTh ACUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIUNCIIATH IPOU3BOAHBIE CYMMBI, TPOU3BEIEHHS, YACTHOI'O U KOMIIO3ULIUU
(byHKIMI, HAXOJUTH YpaBHEHU € KacaTeIbHON K TpauKy (GYHKIHH; yMEHUE
HAXOJUTh MPOU3BOJHBIC AJEMEHTAPHBIX (YHKIIMI; YMEHUE HCIOIb30BaTh
IPOU3BOJHYIO [UId MccleqoBaHUsA (DYHKIMM, HaXOAUTh HaumOOJIbLIME U
HalMEHbIIME 3HAYeHUs (QYHKUUH; CTPOUTh TpadUKH MHOI'OYJIEHOB C
UCIOJb30BAaHUEM ammapaTa MaTEMaTHYECKOIO aHajiu3a; I[PUMEHSThH
IPOU3BOAHYIO JJIsl HAXOXKJIEHUS] HAWIYYILEro pelieHusl B MPUKJIAJAHbBIX, B
TOM 4YHCJI€ COLIMAIbHO-3KOHOMMUYECKHUX U (PU3NUYECKUX 3a]adyax; HaXOIUTh
IUIOIAIM U 00BEMBI (PUTYp € MOMOILBIO MHTErpaia; MPUBOIUTH IPUMEPBI
MaTeMaTUYECKOr0 MOJEIMPOBAaHUS C MOMOUIbI0 au(depeHnalIbHbIX
ypaBHEHUM

YMeHue ornepupoBaTh MOHATUSIMH: TpaduK GYHKIHH, oOpaTHAs QYHKIUSA,
KoMno3uuus (yHKIuM, JuHeWHas (yHKOUs, KBajpaTH4Has (QyHKIUS,
pannoHanbHass (QYHKIMS, CTeneHHas (YHKOUS, TPUTOHOMETPUYECKHE
¢yHKIMM, OOpaTHbIE TPUTOHOMETpUYecKue (YHKIMH, MOKa3aTeabHas U
norapumudeckass (QyHKIMU; YMEHHE CTPOUTh TpaduKH HM3Y4EHHBIX
(YHKIHA, BBIOTHITH TPeoOpa3oBaHus TPaPUKOB (YHKIIHA, HCIIOIh30BAThH
rpaduKy Ui U3y4eHHs IPOIIECCOB U 3aBUCHMOCTEH, NP PEIICHUN 33134
U3 APYruX y4eOHBIX MPEIMETOB U 3aJad U3 pealbHOW KU3HM; BBIPAXKATh
(dopMyTaMu 3aBHCUMOCTH MEX]y BEIMYMHAMH; UCIIOJIb30BaTh CBOWCTBA U




rpadukn QyHKUMIA IS pelleHus ypaBHEHHUI, HEpaBEHCTB M 3a7ad C
napamMeTpaMu; H300pa)kaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA
peleHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/ayd pPa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLICHTHI, JOMM U YacTH, Ha JBHXKEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIIyT, HAaJOTH, 3a/1a4yd U3 00JIaCTH yNpPaBJIEHUS JIUYHBIMU U CEMEUHBIMU
(uHAHCAMM); COCTaBJIATH BBIPAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBHMIO 3aJauM, HCCIENOBATh IIOJIyYEHHOE PEIICHUE H
OLICHMBATh TNPaBIONOJO0OHOCTh pE3yNbTaTOB; YMEHHE MOJIECIUPOBATH
peanbHbIE CUTYallMM Ha A3bIKE MAaTEMaTHKH; COCTaBJIATH BBIPAKECHUS,
YpaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 33J]a4H, UCCIIE0BATh
NOCTPOEHHBIE  MOJEIM C  HCHOJMb30BaHHWEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH OJyYCHHBIN PE3yIbTAT

YMeHue onepupoBaTh MOHATUSMU: CpeliHee apu(MeTHUECKoe, MEAUaHa,
HauOobllIee U HaUMEHbIIee 3HaUY€HUs, pa3Max, AUCIEPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOro Ha0Opa; yMEHUE W3BJIEKaTh, MHTEPIPETHUPOBATH
UH(pOpMAIUIO, NPEICTABICHHYIO B TaOJMIaX, HAa AUarpammax, rpadukax,
OTPaKaIOLYI0 CBOMCTBA PEANbHBIX MPOLECCOB U SABJICHUH; IIPEICTaBIIATH
UHQOpPMAIIMI0 C TOMOIIbK TaOJNUI W JAMarpamMM; HCCIIEI0BaTh
CTaTUCTUYECKHE JAHHBIE, B TOM YHCJIE C NPUMEHEHUEM TIpaduyecKux
METOZI0B U 3JIEKTPOHHBIX CPEACTB; rpaUuecKu ncciae0BaTh COBMECTHbBIE
HaOJII0ICHHSI C TOMOLIbIO AMAarpaMM pacceuBaHUs U TMHEWHOH perpeccuu

YMeHue onepupoBaTb IOHATHUSAMHU: CIYYalHBIM ONBIT W Cily4allHOE
COOBITHE, BEPOSITHOCTb CIy4aifHOTO COOBITHS; YMEHHME BBIYHCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpaUUECKHUX METOJI0B; INPUMEHSTh
(GOpMYNBI CIOKEHHS M YMHOXEHHS BEpOATHOCTEH, (GOpMyIly IOIHON
BeposiTHOCTH, Gpopmyny bepHymiu, komOuHaTopHbIEe (aKkTHl U (HOPMYIIBI,
OLIGHUBATh BEPOSITHOCTH pEaJbHBIX COOBITHI; yMEHHE ONepupoBaTh
NOHATUSIMU:  CllydyailHas BeJWYMHA, paclpeleieHue BepOsSTHOCTEH,
MaTEMaTUYECKOE OKUJAHUE, AMUCIEPCHS] U CTaHJApPTHOE OTKJIOHEHHUE
CIyyailHOM  BeNMYMHBI, (QYHKIMM  pacupeneneHus W IUIOTHOCTH
paBHOMEPHOIO, MIOKA3aTENIbHOIO U HOPMAJIBHOTO paclpeeeHuii; yMeHne
UCIIOJIb30BaTh CBOMCTBA U3YyUEHHBIX PACHpENEICHUI Ul PELICHUs 3a/1ay;
3HAKOMCTBO C MOHSATHAMM: 3aKOH OOJIBIIMX YHUCEJ, METO/bl BHIOOPOYHBIX
UCCIIEIOBAHNI; yMEHHME MPUBOIUTH IIPUMEPBl MPOSABICHHUS 3aKOHA
OONBIIMX YMCEN B IPUPOJIHBIX M OOIIECTBEHHBIX SBJIEHUAX; YMEHHUE
OIEpUpPOBaTh MOHSITUSIMU: COUYETAaHUE, MEPECTaHOBKA, YHCIO COYETAHUH,
YUCIO  IEepecTaHoBOK; OuHoM  HbloTOHa;  ymMeHue  HPUMEHATH
KOMOMHATOpHbIE (DaKThl U PACCYKIEHMS Ul PEIIeHUs 3a7ad; OLIEHUBATh
BEPOSITHOCTU PEaJIbHBIX COOBITUH; COCTaBJIATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH IIOJyUEHHBIN pe3ysbTaT

YMmenue OIICPUPOBATH IIOHATHUAMMU: TO4YKa, npsAamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTIJIa, INIOCKUN YroJl, JBYI PAHHBIN
YTOJI, TPEXTPAaHHBIA Yroji, CKPEUUBAIOIIKECS MPAMbIE, MapaIebHOCTh U
NEPINEHAUKYIIAPHOCTh MMPAMBIX U HHOCKOCTeﬁ, Yroja MEXay nNpaMbIMU, YT OJI
MCKIAY HpHMOﬁ " IJIOCKOCTBIO, YI'OJI MCKAY IIIOCKOCTAMHA, pACCTOSAHUC OT
TOYKH OO IIOCKOCTHU, PACCTOSAHUC MCKAY HNPAMBIMHU, PACCTOAHUC MCKIAY
IJIOCKOCTAMH, YMCHHC HCIIOJb30BATh IpPHU PCHICHUH 3aJa4 H3YUYCHHBLIC




(i)aKTBI U TCOPECMBI IMJIAHUMCTPHUH; YMCHHUC OLCHHBATL PA3MCPhBI 00BEKTOB
OKpyXaromero Mupa, CTpOUTb MATECMATHYCCKHC MOJACIIM C ITOMOIIbIO
TCOMETPUICCKUX MOHATHH M BCJIMYMH, pClIaTb CBA3AaHHLIC C HHUMH
IMPAKTUYCCKHUC 3aa4un

10

YMeHue omnepupoBaTh MOHATUAMHU: IIOMAAbL (GUTYpbl, 00beM (UTYpBHI,
MHOT'OI'PaHHUK, TPAaBWIbHBI MHOTOTPaHHHK, CEYEHHE MHOTOrpaHHHKA,
Ky0, mMapajuienenunen, Nnpu3Ma, Oupamuaa, ¢urypa u IMOBEpPXHOCTbH
BpallleHus, ILMIMHAP, KOHYC, Imap, cdepa, miom@nb cdepsl, IMIOMAIb
NOBEPXHOCTH MNHMPaMUJbl, IpPU3MBI, KOHycCa, LUIMHApAa, 00beM KyoOa,
OpSAMOYTOJILHOTO Mapajuleienunena, MNHPaMUAbI, TMPU3MBI, [HJIMHApA,
KOHYyca, IlIapa, pa3BepTKa MOBEPXHOCTH, CEYEHHUS KOHYca M IMJIMHApA,
napajieibHble OCH WM OCHOBaHHMIO, CEYeHHE 1Iapa, IIOCKOCTb,
Kacarouasicst cgepbl, LUIUHApPA, KOHyCa; YMEHUE CTPOMTb CEUEHHUE
MHOI'OI'PaHHUKA, M300pakaTb MHOTOTPaHHUKH, (PUIYyphl U MOBEPXHOCTH
BpaILlEHUs], UX CEYEHHS, B TOM UYHUCIIE C MIOMOIIBIO 3JIEKTPOHHBIX CPE/ACTB;
YMEHHUE MPUMEHSATh CBOMCTBA I'€OMETPUUYECKHX (UTYp, CAMOCTOSTEIHHO
(bopMynupoBaTh OMpeAEIeHUs] U3y4aeMbIX (UTYp, BBIABUIaTh THIIOTE3bI O
CBOMCTBaX M IpPU3HAKaX TIE€OMETPUYECKUX GUryp, OOOCHOBBIBATH WU
OIpOBEpraTh MX; YyMEHHE MPOBOAUTH KiIacCUPUKALUIO (GUryp Io
pa3aMyHBIM IpU3HAKaM, BBIIOJHATE HEOOXOAHWMBIE JONOJHUTEIbHbIE
HOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATHUSMHU: JBW)KEHHE B  IPOCTPAHCTBE,
napaJuleNIbHbI TEePEeHOC, CUMMETPUsl Ha IIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHWE TOA00MS, TMMOAOOHBIE (UTIYpBI, YMEHHUE
pacro3HaBaTh paBHbIE M TOAOOHBIE (UTYpPHI, B TOM YHCIIE€ B MpPUPOAE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJI30BaTh T€OMETPHUECKIE OTHOLICHUS MTPH
pelIeHHH 3a1a4; HAaXOAWTh T'C€OMETPHYECKHE BEIUYMHBI (JJIMHA, YTOJ,
IUI0IIa1b, 00BEM) IPH PEILICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U U3
peasbHOM JKM3HU; YMEHUE BBIYUCIATh T€OMETPUUYECKUE BEIIMYUHBI (JTHHA,
yTroJl, IIOMAab, 00bEeM, IUIOMAAb MOBEPXHOCTH), UCHOb3YsI M3yUYECHHBIS
(GopMyNIBI ¥ METONBI, B TOM YHCJE: IUIONA]b MOBEPXHOCTH MUPAMUJIBI,
Opu3Mbl, KOHyca, UWIMHIpa, Iuomanas chepsl; o0beM  KyoOa,
IPSMOYTOJIBHOIO  MapajulesienuIiesla, MUPaMUIbl, IPU3MBI, LWIMHIADA,
KOHYcCa, IIapa; yMEHHEe HaXOIUTh OTHOLIEHHE 00hEMOB MOLOOHBIX GUTyp

12

YMeHue onepupoBaTh MOHATUSAMH: MPSMOYTOJbHAsl CHCTeMa KOOpAMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOpa Ha YHUCJIO, PA3JIOKEHUE BEKTOpa Mo 0asucy,
CKaJSIPHOE IPOU3BEIEHUE, BEKTOPHOE IPOU3BENEHUE, YIOJd MEXIy
BEKTOPaMU; YMEHHUE UCIOIb30BaTh BEKTOPHBIN U KOOPIAUHATHBIN METO JJIsI
pelIeHus TeOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB

13

YMenue BbIOUpaTh TOAXOMSIIMA METO JJIs pelieHHs 3aa4i; TOHUMaHNe
3HAaYMMOCTH MAaTE€MAaTUKH B M3YYEHUH IPUPOIHBIX U OOIIECTBEHHBIX
IPOLIECCOB M SABJICHUH; YMEHHE DACIIO3HABATh IIPOSBICHHUE 3aKOHOB
MaTEeMaTUKH B UCKYCCTBE, YMEHUE IPUBOJUTH IPUMEPBl MAaTEMAaTHYECKUX
OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAYKH

Ilepeyennb 371eMeHTOB coAep:xkaHusi, MpoBepsiemMbix Ha EI'D
1o MareMaTuke (0a30BbIil yPOBEHBb)




Kong

[TpoBepsieMblil AIEMEHT COAEepKAHUS

1 Yucna u BbIUUCIICHUS
11 HatypanbHble u nensle uncna. [Ipu3Haky 1e1MMOCTH LEeIbIX YHCel
1.2 Pannonanpabie yuciaa. OOBIKHOBCHHBIC W JACCATHYHBIC JpPOOH, TPOIICHTHI,
OeCKOHEUHbIE TepHOIUYECKIE TPOOHU
13 ApudmeTrueckuil KOpeHb HaTypajabHOU cTeneHu. JlelicTBus ¢ apudmMeTnyeckuMu
KOPHSIMU HaTypasbHOMN CTENeHU
14 Crenenb ¢ uenpiM nokazareneM. CTeNeHb C palMOHAJIbHBIM IOKa3aTesieM.
CBolicTBa cTENEHN
1.5 CuHyc, KOCHUHYC M TaHI€HC YHCIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOI 0 apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HATypaJbHbIE JIOrapU(PMBbI
1.7 [JeiictBurenbHble 4ucna. ApupMETHUYECKHE ONEepalud C JAeHCTBUTEIbHBIMU
yucnamu. IlpubnukeHHble BBIYMCIEHUS, NpaBUia OKPYIJIEHHS, NPUKHUIKA U
OLICHKA pE3yJIbTaTa BBIYMCICHUN
1.8 [Ipeobpa3oBaHue BbIpaKCHH
1.9 KommuiekcHble uncna
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [enbie u ApoOHO-palIMOHANILHBIE YPABHEHUS
2.2 WppaunonanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHs
2.4 ITokazaTenbHble U TOrapuPMUUECKUE YPaBHEHUS
2.5 [enbie u ApoOHO-pallMOHAJIbHBIE HEPaBEHCTBA
2.6 UppaunonansHbie HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JorapudMuyecKue HepaBeH CTBa
2.8 TpuroHomerpudeckre HepaBeHCTBA
2.9 CucreMbl M COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB
2.10 | YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 |Marpuua cucteMbl JIMHEHHBIX YpaBHEHUH. OnpeeauTens MaTpHUIIbl
3 OyHKUIUU U TpapUKu
3.1 Oynkuus, crocodsl 3aganus QyHkuuu. ['paduk dynxnun. Bzaumuo obpatHbie

¢bynkiun. Yerasle u HedeTHbIE QyHKIMH. [lepuonndeckne GyHKINU




3.2 OO6sacTh omnpeneneHuss ¥ MHOXKECTBO 3HaueHWH ¢yHkiuu. Hynm ¢GyHKIuu.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (DYHKIUH.
MaxkcumMyMbl 1 MUHUMYMBI (yHKIUU. Haubosbllee U HaMMCEHbIEe 3HAYCHUE
(YHKIMH HA TTPOMEKYTKE

3.3 Crenennas (yHKIMsI ¢ HATypaJdbHBIM W IIEJBIM TOKa3zateneMm. Ee cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHS N-0i CTENEHU

3.4 Tpuronomerpudeckre QyHKINHU, X CBOICTBA U Irpaduku

3.5 [Toka3zarenbHas u morapudmMuyeckas GyHKIHH, UX CBOWCTBA U IpauKu

3.6 Touku paspbiBa. AcumnTorel rpa¢ukoB ¢yHkuuid. CBoiicTBa (QYHKIHIA,
HETIPEPHIBHBIX HAa OTPE3Ke

3.7 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHuU MOCJIEN0BATEILHOCTEN

3.8 Apudmernueckas M reomerpudeckas nporpeccuu. Dopmyna  CIOXKHBIX
IIPOLIEHTOB

4 Hagamna MmaTeMaTH4IeCKOro aHajn3a

4.1 [TpousBoanas pynkuuu. [TpouzBoaHbIe 351eMEHTapHBIX (YHKIMH

4.2 [IpumMeHeHrne MPOU3BOJHON K HMCCIICIOBAaHUIO (DYHKIIMH HAa MOHOTOHHOCTH H
sKCTpeMyMbl. Haxoxxaenre HanbosbIIero 1 HAMMEHBIIero 3HaYeHHs QYHKIMH Ha
OTpe3Ke

4.3 [lepBooOpa3znas. Uurerpan

5) MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepali HaJy MHOKecTBaMU. Jlnarpammsl Ditsiepa - BenHa
5.2 Jloruka
6 BepositHOCTD 1 cTaTHCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 durypsl Ha MIJIOCKOCTU
7.2 [TpsiMble ¥ MIIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena 1 MOBEPXHOCTH BpALLEHUS

7.5 Koopaunats!l 1 BEKTOPBI

Jlng npoBeneHus eIMHOro rocyJapCTBEHHOIO 3K3aMeHa 1o mMatemaTuke (gaiee - EI'D mo
MaTeMaTHKe MPO(UIBHOTO YPOBHS) HCIIONB3YETCs MepedeHb (KOIu(pHUKATOp) MPOBEPSEMBIX



TpeOoBaHUil K pe3ysIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON IPOrpaMMbl CPEIHEro 001Iero
00pa30BaHMsI U JIEMEHTOB cojiepkKaHus (IPO(UIbHBINA YPOBEHbD).

IIpoBepsiembie Ha EI'D mo maTemaTnke TpedoBaHust
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
cpeaHero oduero o0pasoBanusi (Npo(UJIbHbINA YPOBEHBb)

Kon [TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
MIPOBEPSEMOr0 | OCHOBHOW 00Pa30BaTEIBHON MPOTrpaMMBbI CPEIHEro 001IIero 00pa3oBaHus
TpeOOBaHMS

1 Bnamenue MeTtomamu J1OKa3aTeIbCTB, aJIrOPUTMAMH PEIICHHS 3aj]1ad;
yMeHHE (POPMYIHMpPOBATH M ONEPUPOBATH TMOHATHUSAMHU: ONpEICIICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, 0KA3aTEIbCTBO,
paBHOCUIIBHBIC (POPMYIMPOBKH; MIPUMEHITh UX; YMEHHE (OPMYJIMPOBATH
0o0paTHOE W TPOTHUBOIIOJIOKHOE YTBEPXKICHHE, MPUBOIAUTH HMPUMEPHI H
KOHTPIIPUMEPHI, HUCIOJNB30BATh METOA MAaTeMaTHYECKOW WHAYKIHH,
IIPOBOJIMTH JJOKA3aTEIbHBIE PACCYXKICHUS IIPU PEIICHUN 3a/1a4, OI[CHUBATh
JIOTUYECKYI0  TPaBWJIBHOCTh  PAaCCYXJICHUH; YMEHHE OIEpPUPOBATH
MOHATUSIMU: MHOXECTBO, MOJMHOXXECTBO, OIEpaIiy HaJ MHOXKECTBAMU;
YMEHHE UCIIOIh30BaTh TEOPETHUKO-MHOKECTBESHHBIHN armapaT JIsl OITMCAHUS
peaJlbHBIX MPOIECCOB W SIBJICHUW W MPH PEIICHUH 33/1ad, B TOM YHUCIIE U3
JIPYruX y4eOHBIX TPEJIMETOB; YMEHHE ONEepPUPOBATH MOHATHIMHU: Tpad,
CBSI3HBIN Tpad, nepeBo, HUKI, rpad Ha MIOCKOCTH, YMEHHE 3aJaBaTh U
ONMKCBIBATh I'padbl pa3IMYHBIMKH CIIOCOOAMH; HMCIOJB30BaTh rpadbl MpU
pelIeHu  3a1a4

2 YMeHue onepupoBaTh MOHATHAMU: HATypajJbHOE YHUCJO, LIEI0€ YHUCIO,
CTENEHb C IEJIbIM I10KA3aTelIeM, KOPEHb HaTyPAJIbHON CTEIEHH, CTENEHb C
palMOHAIIBHBIM ITOKA3aTEJIEM, CTEHNEHb C JCHCTBUTEIBHBIM I1OKa3aTElIEM,
jgorapumM dYHclIa, CHHYC, KOCHHYC M TaHTE€HC INPOU3BOJBHOTO YHCIA,
OCTaTOK IO MOJYJIO, palMOHAJIbHOE YHUCJIO, MPPALUOHAIBHOE YHUCIIO,
MHOXECTBA HAaTypaJbHBIX, ILEJbIX, PALUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCell; yMEHHUE UCIIOIb30BaTh MPU3HAKH 1ETUMOCTH, HAUMEHbIINN 001uit
JenuTenb M HauMeHblllee olliee KpaTHoe, anroput™ EBknmaa mnpu
pELIEHNN 3a/1ay; 3HAKOMCTBO C Pa3jIMYHBIMHU MO3ULUOHHBIMH CHCTEMAMMU
CUHCJICHMSI; YMEHHE BBIIIOJIHATH BHIYUCIICHUE 3HAUEHUH U peo0pa3oBaHus
BBIpQXKEHUH €O CTENEHsAMHU U Jjorapudmamu, npeodpazoBaHus ApoOHO-
pallMOHAIbHBIX  BBIPAKEHWM; yMEHHME  OIEpUpOBATh  IOHATUSAMU:
IIOCJIEZIOBATENIbHOCTb, apHU(MeTHUecKas Iporpeccus, reoMeTpudecKas
nporpeccusi, OecKOHEUHO yObIBarolasi I'eOMEeTpUYecKas Mporpeccus;
YMEHHME 3aJaBaTb I10CIENOBATEIbHOCTH, B TOM YHUCJIE C IIOMOLIBIO
PEKYpPPEHTHBIX (POPMYJ; YMEHHUE ONEpUPOBATh MOHATUAMU: KOMIUIEKCHOE
YHUCIIO, COMNPSDKEHHbIE KOMIUIEKCHbIE 4YHCJA, MOJYJb U apryMeHT
KOMIUIEKCHOIO  yucia, (opmMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckas, TpPUTOHOMETpHUYECKass M airedpamdeckas); yMeTb
IPOU3BOJUTh apU(MeTHUECKHue MCHCTBUS C KOMIUJICKCHBIMH YHCIIAMH;
IPUBOAMUTH MPUMEPHI MUCIOIb30BAaHUS KOMIUIEKCHBIX UHCEIN; OIEPUpPOBATh
HNOHATHAMM: MaTtpuma 2 X 2 m 3 X 3, onpenenurens MaTpHUIbL,
F€OMETPUYECKUI CMBICI ONPEACIIUTENS

3 YMenue OIICPpUPOBATL MOHATHAMH: PAOUOHAJIBHBIC, HpPpallMOHAJIBHBIC,




MOKa3aTeNbHbIE, CTEMEHHbIe, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH OHITHAMMU:
TOX/ECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMAa ypaBHEHUM M HEPABEHCTB, PABHOCUJIBHOCTh YypaBHEHUM,
HEPABEHCTB U CUCTEM; YMEHHE pELIaTh YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI
C NOMOUIBIO PA3JIUYHBIX IPHUEMOB; pEIIaTh ypaBHEHMS, HEPABEHCTBA U
CUCTEMBI C IapaMETPOM; IPUMEHATh YPABHEHUSI, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHUs] MaTeMaTHYeCKUX 3aJad W 33Jad U3 Pa3UYHbIX O00lacTei
HayKH U peaJIbHOW KU3HU

YMeHue onepupoBaTh IMOHATHAMHU: (QYHKIHUS, YETHOCTh (QYyHKIUH,
NepUOANYHOCTh (DYHKUMHU, OTPaHMYEHHOCTh (YHKIHH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (YHKIUU, HauOonblllee U HaWMEHbIIee 3HAYCHUS
(GYHKIMU Ha TPOMEXYTKE, HENpepbIBHAS (DYHKIUSA, aCUMITOTHI Tpaduka
(¢yHKUMM, IepBasg U BTOpas MPOU3BOJAHAS (DYHKIMHU, T€OMETPUUECKUN U
(¢u3nyecKkuil CMbICI IPOU3BOJHON, IEepBOOOpa3Hasi, ONpeeICHHbIH
UHTErpajl; yMEHHe HaXOOUTh ACUMNTOTHI Ipaduka (YHKLIUHU; yMEHHUE
BBIYUCIIITh IPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO U KOMITO3ULIUU
(byHKIUI, HAXOJUTh YpaBHEHU € KacaTeIbHON K rpaduKy GYHKIUH; yMEHUE
HAXOJUTh MPOU3BOJHBIEC AIEMEHTAPHBIX (YHKIMM; YMEHUE HCIOIb30BaTh
IPOU3BOAHYIO JUIS HCCIENOBaHUSA (PYHKUMH, HaXOIUTh HauOOJIBIIME U
HauMEHbIINE 3HA4YeHUs (QYHKIUM; CTPOUTh TrpaUKd MHOTOYJIEHOB C
UCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4YeCcKOro aHalu3a; IpPUMEHSTh
IPOU3BOJHYIO JJIl HAaXOXKJICHUS HAWIY4YIIEero peIleHHsl B MPUKJIAIHBIX, B
TOM YHCJI€ COLMATIbHO-3KOHOMUYECKUX U (PU3MUECKUX 3a/1adax; HaXOAUTh
IUIOIIAU U 00BEMBI GUTYDP C MOMOILBIO UHTErpasa; IPUBOJUTH MPUMEPHI
MaTeMaTUYECKOr0 MOJEIMPOBAHUS C TMOMOIIbI0 Au(depeHInaIbHbIX
YpaBHEHHI

YMeHue onepupoBaTh NOHATHAMU: rpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMITO3UIMS (DYHKUMH, JMHEHHass (YHKIMSA, KBaJpaTH4Has (QYHKIUS,
panuoHanbHas (QYHKOMA, CTerneHHas (QYHKIUSA, TPUTOHOMETPHYECKUE
¢GyHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, MOKa3aTelbHas U
norapudmudeckas (YHKIUU; YMEHHE CTPOUTh TpaduKH H3yUEeHHBIX
(byHKIUI, BBINOIHATH IpeoOpa3oBaHus T'paguKoB GyHKIUHN, HCIOIb30BATh
rpaduKy U U3y4eHHs IPOLECCOB U 3aBUCHMMOCTEH, PU PELIeHUH 3aaa4
U3 IpYruX yuyeOHBIX IPEIMETOB M 3aJad U3 peaslbHOM >KU3HM; BbIpaXkaThb
(dopMyaMu 3aBUCUMOCTH MEX/1y BETMUMHAMU; MCII0Nb30BATh CBOMCTBA U
rpaduku QyHKUMH U pelleHHs ypaBHEHUH, HEpaBEHCTB U 3aJad ¢
napamMeTpaMu; M300paxkaTb HAa KOOPIMHATHOM IUIOCKOCTHM MHOMKECTBa
peleHuii ypaBHEHU, HEPaBEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBbIE 3aJayd pasHbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJM M YacCTH, HA JABM)KEHHE, paboTy, CTOUMOCTb TOBapoB U
yCIIyT, HaJOTH, 3a/la4yd U3 00JIaCTU yNpaBJIEHUS JTUYHBIMU U CEMEWHBIMU
(uHaHCAMM); COCTABIIATH BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA U HUX
CHUCTEMBI 110 YCIOBHMIO 3aJa4M, HCCIEAOBAaTh IOJYYEHHOE pEUICHHE U
OLICHMBATh TPaBIONOJOOHOCTh pE3yNbTaTOB; YMEHHE MOJECIUPOBATH
pealbHbIE CHUTYallUM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aa4H, UCCIIE0BATh
IOCTPOEHHBIE  MOJEIM C HCHOJNb30BAaHHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTaT




YMeHue omnepupoBaTh MOHATUSIMU: CpelHee apudMeTHueckoe, MeanaHa,
HauOoNbIlIee ¥ HAMMEHbIIIee 3HAUYCHUS, pa3MaX, AUCIEPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBOrO0 Habopa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
uH(}OpMaIIo, IPEACTABICHHYIO B Ta0NMIaX, HA JUarpaMmax, rpadukax,
OTPAXAIOIIYI0 CBOMCTBA PEAJbHBIX MPOIECCOB M SIBJICHUM; MPEICTABIATh
uHQOpMAIMI0O ¢ TOMOINBID TaONMII M JWarpaMM; HCCIICAOBaTh
CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C TPUMEHEHUEM TIpadudecKux
METOOB M 3JIEKTPOHHBIX CPEICTB; rpadpuuecKu MCCIea0BaTh COBMECTHBIC
HaOJIOICHUSI C TIOMOIIIBIO JUArpaMM PAaCCEUBAHUS U TMHEHHOU perpeccuu

YMeHue onepupoBaTh MNOHATHSIMH: CIYYaWHBIM OMNBIT W CIIy4aillHOE
COOBITHE, BEPOATHOCTh CIIY4alHOTO COOBITHSI; YMEHHUE BBIYUCITH
BEPOSATHOCTh C WCIOJIb30BaHUEM TpaHUUecKMX METOJOB; IPUMEHSTh
(OpMyIBI CIOXKEHUS W YMHOXKCHHSI BEpOSTHOCTEH, (OpMyiy IOIHOM
BEpOSATHOCTH, popmyiny bepHysim, komOuHaTOpHbIE (aKkTHl U (HOPMYIIBI,
OLICHUBATh BEPOSTHOCTH pEANbHBIX COOBITHI; YMEHUE OIepupoBaTh
TMOHATUSIMM: CIydyallHasT BEJIWYWHA, PACIpENEICHUEe BEpPOATHOCTEN,
MAaTEMATUYECKOE OXHUJIaHWE, JHUCHEepCHs] W CTaHJApPTHOE OTKIOHEHHUE
CIy4ailHOW  BENMMYMHBI, (YHKIMH  paclpeneieHUuss W IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOI0 U HOPMAJIBHOI'O paclpeIeiCHU; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICICHUN I PELICHUs 3a/1ad4;
3HAKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIUX YHCEN, METOJbI BHIOOPOUHBIX
WCCIIEIOBAHUM; yMEHME MPUBOJUThL TMPUMEpPbl MPOSBICHUSA 3aKOHA
OOJBIIMX YKHCET B TPUPOAHBIX M OOIIECTBCHHBIX SIBJICHHIX, YMCHHUE
ONEepUpOBaTh MOHSITUSIMU: COUYETAHUE, MEPECTAHOBKA, YUCIO COYETaHWUI,
YUCJIO  TEepecTaHoBOK; OwHOM  HplOTOHA;  yMmMeHHE  TPUMEHSTh
KOMOMHATOpHBIE (DaKThI M PACCYXKICHUS JJIsl PElIeHUs 3a7a4; OIllCHUBAThH
BEPOSITHOCTU PEATTbHBIX COOBITHI; COCTaBISTh BEPOATHOCTHYIO MOJETbh U
WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUSMHU: TOYKa, MpsMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYUHA YTJIa, INIOCKUN YIroJl, JBYT PAHHBIN
yroJ, TPEXTPaHHBIM Yroji, CKpeIUBaoIMecs MpsMble, apaJIeIbHOCTb U
NEPIEeHIUKYJIIPHOCTh MPAMBIX U IIOCKOCTEN, YOI MEXIY NPSAMBIMH, YT OJl
MEXAY MPSAMOU U IUIOCKOCTBIO, YO MEXKAY IUIOCKOCTAMU, PACCTOSTHUE OT
TOYKHM JI0 INIOCKOCTH, PACCTOSHUE MEXKIY NPAMBIMU, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMM; YMEHHE HCIOJIB30BaTh IIPU PELICHHH 3aad HU3Yy4YCHHBIC
(akThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKaIOIIEro MHUpa; CTPOMTb MAaTEMATHYECKHE MOJAEIH C ITOMOLIBIO
FEOMETPUYECKUX TIOHATHM M BEIMYUH, PELIAThb CBA3AHHBIE C HUMH
[IPAKTUYECKUE 3a1a4U
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YMeHue ornepupoBaTh MOHATHSAMH: ILIOHAAL (UTYpbl, 00BEM QHUTYpHI,
MHOI'OI'paHHHUK, HpaBHHBHLII‘;I MHOT'OI'paHHHUK, CCUCHHC MHOI'OI'paHHHKA,
Ky0, mapajuieenuie], Mnpu3Ma, NupaMuaa, (Gurypa W IMOBEPXHOCTH
BpalleHus, MUIUHApP, KOHYC, map, cdepa, miomans chepsl, MIomagb
MOBEPXHOCTH MHPaMUJbl, HPHU3MBI, KOHycCa, LUJIUHApa, 00beM KyoOa,
IpAMOYTOJIBHOI'O Mapajuiejcenuieaa, nHUpaMubl, HTPU3MbI, HHIUHApPA,
KOHYyca, Iapa, pa3BepTKa MOBEPXHOCTH, CEYEHHUS KOHYca M IMJIMHApA,
napajuielbHble OCH WM OCHOBaHUWIO, CEYeHHe Imapa, IUIOCKOCTb,
Kacaromasicst cdeppl, LIUIMHIpPA, KOHYCa, YMEHHE CTPOUTHh CEUYCHUE
MHOTI'OI'paHHHKaA, 1/1306pa>1<aTL MHOT'OI'PaHHHUKH, (bl/IprI)I U ITOBCPXHOCTHU




BpALLEHUs], UX CEYEHMS, B TOM YHUCJIE C IOMOUIbIO JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOHMCTBA TF€OMETPHUECKUX (HUTYp, CAMOCTOSATEIHHO
(hopMyIupOBaTh OINpENEICHHS N3y4aeMbIX (UIyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M NpHU3HAKaX TI'€OMETpUYECKUX (GUTYyp, OOOCHOBBIBATH HWIIH
OIpOBEpraTh MX; YyMEHHE MPOBOAUTH KIacCUPUKAUIO GUryp II0
pPa3MUYHBIM TPU3HAKAM, BBIOIHATH HEOOXOAMMBIE JIOMOJHUTEIbHBIC
IIOCTPOCHUS
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YMeHue onepupoBaTh IMOHATUSMHU: JIBIDKEHME B INIPOCTPAHCTBE,
napajuleJbHbI MEPEHOC, CUMMETPHUs Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWE TOA00WS, TMOAO0OHbIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE M IMOJOOHBIE (QUTYphI, B TOM YHCIE B IMPHPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh '€OMETPHUECKUE OTHO LICHUS TIPU
pelIeHNH 3a/ay; HaXOAWUTh TI'E€OMETPUUECKHE BEIUMYMHBI (IJIMHA, Yroll,
IUI0IIAIb, 00BEM) IIPU PELLICHUH 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB U U3
peasbHOM JKU3HU; YMEHNE BBIYUCIATh T€OMETPUYECKUE BETMUHHBI (JUIMHA,
yroJ, Iomaab, o0beM, IUIOMAAb MOBEPXHOCTH), UCIOJb3Yysl U3yUCHHBIE
GbopMynbl U METONBI, B TOM 4YMCJE: IUIOLAJb MMOBEPXHOCTH HMUPAMUJBbI,
OpU3MBl, KOHyCa, LWIMHApPA, IJom@ans cdeppl; o0beM  KyOa,
OpSMOYTOJILHOTO Mapajuleienuinesa, MNUpaMUAbl, IMPU3MbI, MMJIMHAPA,
KOHYCa, 11apa; yMEHUE HaXOJUTh OTHOILIEHHE 00bEMOB OJOOHBIX (HUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSAMOYIojbHAsl CHCTeMa KOOpAMHAT,
BEKTOpP, KOOPAMHATHI TOYKHM, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BECHHE BEKTOpa Ha YHWCJIO, pa3JIOKeHHWE BEKTOpa Mo 0Oaswucy,
CKaJsipHO€ IPOU3BEJEHUE, BEKTOPHOE IIPOU3BEIAEHUE, YIroJl MEXIy
BEKTOPAaMHU; YMEHHE UCI0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METOJ JJIs
pelIeHus TeOMEeTPUYECKUX 3a/1a4 U 3a/1a4 IPYruX y4eOHBIX MPEIMETOB
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YMmeHnue BbIOUpaTh MOAXOASIINN METO/ JJIsl pelIeHus 3a/1aui; TOHUMaHue
3HAYUMOCTH MAaTeMaTUKU B HU3YYEHHU NPUPOIHBIX M OOIIECTBEHHBIX
NPOLECCOB M SIBJICHUM; YMEHHE paclno3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTUKH B UCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPBI MAaTEMaTHYECKUX
OTKPBITUH POCCUHCKON U MUPOBOM MaTEMaTU4YECKOM HAYKU

IlepedyeHb 3J1eMeHTOB cOAepKaHMs, MPoBepsieMbix HA EI'D
10 MaTeMaTHKe (IPO(PHILHBIN YPOBEHb)

Kon [TpoBepsieMblil 3JIEMEHT COIePIKaHUS
1 Yucna v BBIUUCICHUS

1.1 HatypanbHbie u enbie uncia. [Ipu3Haku 1eTMMOCTH HEIbIX YHCel

1.2 Pannonanpabie yuciaa. OOBIKHOBEHHBIC W JAECATHYHBIC JpPOOH, TMPOICHTHI,
OECKOHEUHBIE MTePUOANYECKUE IPOOH

1.3 ApudmeTruecknil KOpeHb HaTypadbHOU cTerneHu. JleicTBYS ¢ aprupMETHISCKIMHU
KOPHSIMH HaTypaJIbHOHN CTETeHU

14 Crenens ¢ uenbiM nokazareneM. CTeNeHb C palMOHAJIbHBIM IOKAa3aTelIeM.

CBolicTBa CTENEHN




1.5

CuHyc, KOCMHYC M TaHTE€HC YHUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JleciTHYHBIC U HATYPaJIbHBIC JIOTaPU(PMBI

1.7 JelicTBuTenbHbIe 4YKcia. ApUPMETHYECKHE OIepalud C JAEHCTBUTEIbLHBIMU
gucnamu. [IpuOivKeHHbIC BBIYHCICHUS, IMpPaBHJa OKPYTJICHHS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BEIYMCICHUN

1.8 [IpeoGpazoBanue BeIpaKEHHI

19 KommiekcHbie uncna

2 VYpaBHEHHUSI U HEPABEHCTBA

2.1 Ilenbie u ApoOHO-pallMOHATBHBIC YPABHEHUS

2.2 WppanuoHanbHbie YpaBHEHUS

2.3 TpuroHomerpuyeckue ypaBHeHUs

2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS

2.5 Lensie u ApoOHO-palIOHATBHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPaBEHCTBA

2.7 [Toka3zaTenbHble U JorapudMuyecKue HepaBeHCTBa

2.8 Tpuronomerpruyeckre HepaBeHCTBA

2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 | YpaBHeHUsI, HEPAaBEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 | Marpuria CHCTeMBbI JITHEHHBIX ypaBHEHUH. ONpeneTuTeNb MaTPHIIbI

3 OyHKIUU U TpapUKu

3.1 OyHkIms, crocodsl 3ananus GyHkiuu. ['padux GyHkiuu. Bzaumao oOpaTHBIC
¢byunkuuu. YetHsle u HedeTHbIe QyHKIMU. [lepuonnyeckue GyHKINH

3.2 OO0sacTh ompeneneHuss ¥ MHOXKECTBO 3HaueHWW ¢yHkiuu. Hynmm ¢GyHKIuu.
[TpoMexXyTKH 3HAKOMOCTOSHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
MaxkcumMyMbl ¥ MUHUMYMBI (yHKIUU. Hambosbpllee W HaMMEHbIEe 3HAYCHUE
(YHKIMH HA TTPOMEKYTKE

3.3 Crenennas (yHKUIMsS ¢ HATypaJdbHBIM W IIEJIBIM TOKa3zareneMm. Ee cBoiicTBa u
rpaduk. CBolicTBa U rpadK KOPHS N-0i CTEIICHH

34 Tpuronomerpruyeckue GyHKIIUU, UX CBOWCTBA U IPaUKH

3.5 [Toka3aTenbHas u norapupmudeckas GyHKIIHH, UX CBOHCTBA U IpauKu

3.6 Touku pa3peiBa. Acumnrorsl rpadukoB ¢yaknuii. CoiicTBa (QyHKIUH,

HEIPEPBIBHBIX HA OTPE3KE




3.7

ITocnenoBaTenbH OCTH, CII 0CO0BI 3aJaHus ITOCIIeA0BATEIbHOCTEH

3.8 ApudpmMernueckass M TeoMeTpudeckas nporpeccud. Dopmyna  CIOXKHBIX
IPOLIEHTOB
4 Hauana maTemMaTHuecKoro aHajim3a
4.1 [TponsBoanas ¢pynkuuu. [IpouzBoaHbIe 351eMEHTapHBIX (YHKIMHA
4.2 [IpumeHeHue MpPOU3BOJHOM K MCCIEAOBAHMIO (DYHKUIUNH Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxaeHre HaubosbIIero 1 HaMMEHbIIero 3HaueHus QyHKIMY Ha
OTpe3Ke
4.3 [TepBoobpa3znas. Muterpan
5 MHoxecTBa U JOruKa
51 MHoxecTBO, onepanuu HaJ MHOKecTBamu. Jluarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbie U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena v MOBEpXHOCTH BpalleHUS
7.5 KoopauHatel 1 BEKTOPBI
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