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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma kypca BHeypouHoU nestenbHOCTH «llomroroBka k EI'D mo matemaTtuke. ba3oBwlii ypoBEHB» Ml CpeaHEro oOIIero
obpazoBanus (10-11 kmaccel) pa3paborana Ha ocHOBe DenepanbHOrO TOCYAApCTBEHHOTO 00pa30oBaTENLHOTO CTaHAApPTa CPETHETO OO0IIero
o0pa3oBaHMsl, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAHUH, MPEIBABISEMBIX K MAaTeMAaTHYECKOMY OOpa30BaHMIO, M TPAJAULUN POCCHICKOTO
obpazoBanus. Peannsanus nporpaMMel 00ecrieunBaeT OBJIAJCHUE KIFOUYEBBIMM KOMIETEHIUSAMH, COCTABIISIOLMMHU OCHOBY Ul CaMOPa3BUTUS U
HENpPEepbIBHOIO 00pa30BaHMsl, EJIOCTHOCTh OOIEKYIbTYPHOI'0, TMYHOCTHOTO U MIO3HABATEIbHOIO PA3BUTHUS JINYHOCTH O0yUarOIUXCS.

B mporpamme yutensl uaen u nonoxeHus KoHuenuuu pasBuTHs MaTemMaTHueckoro ooOpasoBaHus B Poccuiickoit ®Penepanyu
(MatemaTtnyeckoe 00pa3oBaHHE JOJDKHO, B YaCTHOCTH, MPEIAOCTABIATh KAXKAOMY OOYYalOMIEMyCs BO3MOXKHOCTh JIOCTH)KCHHS YPOBHSI
MaTeMaTUYEeCKUX 3HAHMI, HEOOXOIMMOro IJisl JalbHEWIIeH YCIeIHON XHU3HM B oOmiecTBe). VIMGHHO Ha pelIeHHe JTOi 3a/aud HalelieHa
IporpamMma o MareMaTHke 0a30BOr0 ypOBHSI.

Mognens EI'D mo maremarnke 0a30BOro ypoBHs NpeJHa3HadeHa il TOCYJapCTBEHHOM HWTOrOBOM aTTeCTalMd BBITYCKHUKOB, HE
IUTAHUPYIOIIKX IPOAOIKEHNs 00pa3oBaHus B Mpodeccusix, MPeabABISIONIUX ClIelnalbHble TPEOOBAaHUS K YPOBHIO MaTEMaTHUECKOM TTOTOTOBKH.
Tak kak B HacrosIiee BpeMs CYIIECTBEHHO BO3pacTaeT pojib OOIIeMaTeMaTH4YeCKOH IMOJrOTOBKM B MOBCEJHEBHON »H3HM, B MAacCOBBIX
npodeccusx, B moaenu EI'D no matemaTnke 6a30BOT0 YpOBHS YCHUJIEHBI aKIIEHThI HA KOHTPOJIb CIIOCOOHOCTH NMPUMEHSATh MOJyYeHHbIE 3HAHUS Ha
MIPaKTUKE, pa3BUTHE JIOTUYECKOIO MBINUIEHUs, yMeHHe paboraTh ¢ uHopmanueil. Bkmouénnsie B KUM EI'D 3amanust BBIABIAIOT JOCTUXKEHHUE
METaNpeIMETHBIX M MPEeIMETHBIX Pe3ylIbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHOW MHporpaMMbl cpenHero ooOumiero obpasosanus. [lpu
BBITIOJIHEHUH 33/1aHUH, TOMUMO TpPEAMETHBIX 3HAHWH, YMEHUil, HaBBIKOB U CHOCOOOB MO3HABATEIbHOM JEATEIEHOCTH, BOCTPEOOBAHBI TaKXkKe
YHUBEpCaJbHbIE YUeOHbIE MO3HAaBaTENIbHbIE, KOMMYHUKATUBHBIE U PETYIATUBHBIC (CAMOOPTaHM3ALUSA U CAMOKOHTPOJIb) AeHCTBHs. BbInoiaHeHue
3aJlaHuN SK3aMEHAIlMOHHON paboThl CBHUJIETENBCTBYET O HAJIMYMK y YYaCTHUKA HK3aMeHa O0OleMaTeMaTHYeCKMX YMEHUH, HEOOXOIMMBIX
YeJI0BEKY B COBPEMEHHOM 0OIecTBe. 3aaHusl MPOBEPSIOT 0a30BbIE BHIYMCINUTENbHBIE U JIOTUYECKUE YMEHUS U HaBBIKH, YMEHUE aHAJIU3UPOBAThH
uHpOpMalMIO, TPEICTaBICHHYI0 Ha rpadukax W B TabiMIaxX, HMCIOIB30BaTh MPOCTEHUIINE BEPOSTHOCTHBIE M CTATUCTHUECKHUE MOJEIH,

OPHEHTUPOBATHCS B TMPOCTEHIINX T€OMETPUYECKHX KOHCTPYKIMAX. B paboTy BKiIIOUEHBI 3a7aHusi 0a30BOT0 ypPOBHSA IO BCEM OCHOBHBIM



NPEeIMETHBIM pa3fesiaM: reoMeTpus (IUNIAHUMETpHUS M CTepeoMETpHsi), ainredpa, Havala MaTeMaTH4YecKOro aHaln3a, TEOpUs BEPOSTHOCTEH M
CTaTUCTHKA.

JIaHHBINA KypC COCTaBJIEH C YYE€TOM peaJIbHbIX BO3MOKHOCTEH oOyuaromuxcs. /g Kypca XxapakTepHa npakTH4ecKas HallpaBJIeHHOCTb. [
0TpabOTKM y4eOHBIX YMEHHUH U HaBBIKOB UCTOJB3YIOTCS Marepuaisl EI'D mo maremaTnke 6a30Boro ypoBHs. M3i0xeHNe MPaKTHUECKUX NMPUEMOB
peLICHHs COTPOBOXKIACTCS HEOOXOIUMBIMU TEOPETUYECKHMH CBEIECHUSMH. JlomaliHee 3aJaHne HOCHT PEKOMEHIATeNbHBIA Xapakrep. Dopmbl
paloThl Ha 3aHATHUAX Kypca HpPeayCcMaTpUBarOT aKTUBHOCTb M CaMOCTOATENBHOCTb O0yYaroIUXcs, COYeTaHHE MHAMBUIYAIBHOM M TPYHIOBOM
paboTHI.

Ha u3ydenue xypca orBoautcs 2 yaca B Heqenmo B 10 kiracce n 2 yaca B Henenmto B 11 ximacce, Beero 3a Ba roga o0yuenus — 136 gacos.

COJEP/KAHUE OBYYEHUA

Conepxanre OOyYCHHUs TAHHOTO Kypca BHEYPOUHOW JEATCIILHOCTH CHHXPOHHW3UPOBAHO C AJIEMEHTAMH COJCpPXKAHUS YYeOHBIX KYypCOB
yueOHoro npeamMera «MaTeMaTrukay Ha YPOBHE CPEHETO 0011ero oopa3zoBanus 6a30BOTO YPOBHS, JIEMEHTAMU COJEPKAHHMS, TPOBEPSIEMBIMU HA
EI'D mo maremaruke, mpoBepsieMbiMu TpeOoBaHusiMu Ha EI'D mo MaTematuke K pe3yiabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbI

cpemHero obmero o6pa3oBaHus 0 MaTEMaTHKE.

10 KVIACC

Yuciia 1 BbIYHCICHUSA

Pannonanphpie yucna. OOBIKHOBEHHBIE U JECSATHYHBIE JPOOM, IMPOLIEHTHI, OECKOHEUHBIE IMEePHOJUYECKHe JpoOu. Apupmerudeckue
ofepalyy ¢ palMoHaIbHBIMU YHCIIaMHU, peoOpa30BaHMsl YUCIOBBIX BhIpakeHUU. [IpuMeHnenue nqpobeil U MpoLeHTOB ISl PelIeHHs TPUKIaIHbIX
3a/1a4 U3 pa3iIMYHbIX OTPACIICH 3HAHUM U PEalIbHOU KU3HHU.

JlelicTBUTENbHBIE YHcha. PanyoHanbHBle M UppalMOHATBHBIC YHCTa. ApuU(METHYECKHE ONepalud C ACUCTBUTEIbHBIMH YHCIAMU.

[TpuOnmxEHHbBIE BBIYMCIICHUS, IPABUJIa OKPYTJICHUS], IPUKUIKA U OLIEHKA Pe3yIbTaTa BHIYHCICHUH.



Crenenp ¢ nenbiM mokazareneM. CrannaptHas ¢opma 3amucH IeHCTBUTENBHOrO uucia. Mcrmonp3oBaHue moaxojsmeil (GopMbl 3amucu
JEHCTBUTEIIBHBIX YACEN VISl PELICHHs TPAKTUYECKUX 334 U IIPEICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. [{eficTBrs ¢ apuMeTHIecKuMU KOPHSIMHU HAaTypaJbHON CTEICHH.

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHusI U HEPaBEeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 UHTEpBajoB.

Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHalbHbIX yPaBHEHUN 1 HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELLIEHUI0 MaTEMaTUYECKUX 3a7a4 U 3a7a4 U3 pa3IMuHbIX o0iacTell HayKu U pealbHOM KU3HU.

DyHKkUUH U rpaguKu

Oynk1ws, crocoOsl 3aganus GyHkuuu. I'paduk Gpynkumun. BzaumHo o6paTHble GyHKINU.

OO6nacte onpeneneHuss U MHOXecTBO 3HadeHUH ¢(yHxnuu. Hymum ¢ynkunun. IlpomexyTkn 3HaKomocTossHCTBA. UETHbIE M HEUETHBIE
GyHKIUH.

CrenenHas GyHKIIMS C HATypaJIbHBIM U LI€TbIM Moka3aresneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpa@uK KOpHS N-0i CTEHEHH.

Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX (PYHKIIMI YHCIOBOTO apryMEHTa.

Havana maTteMaTH4eCKOro aHajmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHU MTOCIE0OBATENbHOCTENH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.

Apudmernueckas M TreoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromias reoMerpuueckas mnporpeccus. CymMma OeCKOHEYHO
yObIBaroIeil reomeTpuueckoil mporpeccun. Popmyna CIOXKHBIX TMPOLEHTOB. VCHoib30BaHME MPOTPECCHM MJsl PEIICHHsS pPealbHbIX 3a/1ad
MIPUKJIAHOTO XapaKTepa.

MHuo:xecTBa U JJOTHKA



MHuoxecTBO, omepaiuu Haja MHOXecTBamu. [uarpammbl Ditnnepa—Benna. [lpumeHeHue TEOpeTUKO-MHOXKECTBEHHOIO armapara jis
OIMCaHUs PEATTbHBIX MPOIIECCOB U SIBJICHUI, IPU PEIICHUU 3a]a4 U3 JPYTUX Y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

IIpsiMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbBIE TIOHSATHSL CTepEOMETpUHU. Touka, WpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO. IloHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUU
CTEPEOMETPUU: AKCUOMbBI CTEPEOMETPHUU U CIEICTBUS U3 HUX.

B3auMHoOe pacnosiokeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKaoIIUecs, NapajulesibHble U CKpemuBaromuecs npsmbeie. [lapamiensHocTb
NPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: NMApaUICNIbHbIE MPAMBIE B MPOCTPAHCTBE; MAPAJLICIBHOCTh TPEX MPSIMBIX; MAPAJLIEIbHOCTh MPAMON U
IJIOCKOCTH. YIUIBI C COHAIPABJICHHBIMM CTOPOHAMU; yroJI MEXAYy IpPsMBIMU B IPOCTpaHCTBE. [lapayienbHOCTh IUIOCKOCTEH: NapajlleibHbIE
IUIOCKOCTH; CBOMCTBA MapalljieNibHbIX IUIocKocTel. [Ipocreline mpocTpaHcTBeHHbIE (QUTYPBl HAa ITUIOCKOCTH: TETpadAp, KyO, mapasuieNenunen;
MIOCTPOECHUE CEYEHUH.

[TeprieHAMKYASAPHOCTH TPSAMOM M IUIOCKOCTH: MEPIEHAUKYISPHBIE MPSIMbIE B TPOCTPAHCTBE, MPSAMbIEC ApaJICIIbHBIE U NEPIEHINKYIISIPHBIC
K IUIOCKOCTH, MPU3HAK NEPNEHIUKYIISIPHOCTH NPSIMOM M TUIOCKOCTH, TEOpEMa O MPSAMOU MEePIEHANKYISIPHON MIIOCKOCTH. YTJIbI B IPOCTPAHCTBE:
YIOJl MEXIY IPSAMOW U IUIOCKOCTBIO; ABYI'PAHHBIM YroJ, JIMHEHMHBIA Yroj ABYIPaHHOro yria. llepneHauKyisp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PAacCTOSHUE OT MPSMOM 10 MIOCKOCTH, MPOEKIHS (PUTyphl HA MIOCKOCTh. lleprneHauKyIsIpHOCTh TUIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX mepreHIuKysapax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIIYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOIOTPAHHUKA.
[Ipu3ma: Nn-yrombHas mpu3Ma; TPaHU M OCHOBAaHUS MPHU3MBI, MpsiMas M HAKIOHHAs TMPU3MbI; OOKOBas W TIONHAS TMOBEPXHOCTH IMPHU3MEI.
[Tapannenenunen, npsiMOYroJbHBIA Mapajyieienuen U ero cBoicTBa. I[lupammma: N-yroiapHas nupaMuaa, TPAaHH M OCHOBAHHWE IMHUPAMUJbI;
OOKOBasi W TIONHAs TOBEPXHOCTh MHUPAMUJIBI; TPABWIbHAS W yCeU€HHAs MUpamMuia. OJIEMEHThl Npu3Mbl U Tupamuibl. [IpaBuibHbBIE
MHOTOT'PAHHUKH: NOHATHUE MPABUIBHOIO MHOTOI'PAHHUKA; IIPaBUJIbHAS NIPU3Ma U MPABUJIbHAS MUPAMUIA; IPABUIbHASA TPEYTOJbHAS NUpaMUIa U

NpaBUJIBHBIN TeTpasap; Kyo. [Ipencrapnenne o mpaBUIbHBIX MHOTOTPAHHHUKAX: OKTAdIP, JOJACKadIp U uKocadap. CedeHus Npu3Mbl U MUPAMUIBI.



CumMeTrpusi B IIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOHM, IUIOCKOCTH. OJIEMEHTHl CHUMMETPUM B NUPaMHUJIAX,
napajuleNenuIe1ax, IPaBUIbHBIX MHOIOIPaHHUKAX.

Bbruuciienue 31€MEHTOB MHOTOI'PAaHHHUKOB: p&Opa, AuaroHanu, yrisl. [Inomans G0KOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTH HPSAMOM
MIPU3MBI, IJIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOi mpu3Mbl. [Lnomans 60KOBOH MOBEPXHOCTH M MTOBEPXHOCTH MPABUIIHHOM
MUpPaMU/Ibl, TEOPEMa O TUIOIAAH yceu€HHOM nmupamuabl. [lorsaTtue 06 06béme. OOBEM nUpaMubl, MPU3MBIL.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU MOA0OHBIX TEIl.

BeposAITHOCTH M CTATHCTHKA

[IpencraBnenne JaHHBIX C MOMOUIbIO TaOmUIl U nuarpamM. CpenHee apudMeTndeckoe, Mearnana, HauOoJbIllee ¥ HauMEHbIIee 3HAYCHHS,
pa3Max, TUCIepCUs U CTaHJApPTHOE OTKJIOHEHHE YHUCIIOBBIX HA0OOPOB.

CryvaiiHple SKCHEpUMEHTHI (ONBITHI) M ClIy4aiHble COOBITHA. DJeMeHTapHble COOBITUS (MCXO0.bl). BEposATHOCTh CilydailHOro COOBITHSL.
ban3ocTe 4acTOThl U BEpOSITHOCTU COOBITHH. CiydaliHble OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. BeposiTHOCTH COOBITHII B
OTIBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haj COOBITHAMHU: IepeceueHue, OO0bEeIWHEHHE, MPOTUBOMOJIOXKHBIE cOObITHS. Jnarpammel Oinepa. dopmyna ClIOXKEHUS
BEPOSITHOCTEM.

YcnoBHasA BEPOATHOCTb. Y MHOKEHHME BEPOATHOCTEH. JlepeBO ciydaliHOro skcnepumenta. @opMyiia mojaHoM BeposaTHOCTH. HesaBucumsbie
COOBITHSI.

Komb6unaropaoe mnpaBuino ymHoxkeHus. IlepecranoBku u ¢akrtopuan. Yuciao coderanuid. TpeyronpHuk Ilackans. ®opmyna OuHOMa
HeroTona.

bunapHbIif cryyaifHbIi ONBIT (MCHBITAHKE), yclieX U Heynauya. HezaBucumble ucnbiTanus. Cepusi HE3aBUCHMBIX HMCIIBITAaHUM 10 MEpPBOTro
ycnexa. Cepust He3aBUCUMBIX HCTIbITaHUH bepHysiu.

Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHocTed. [Imarpamma pacnpenenenus. [lpuMepbl pacnpeneneHuid, B TOM YHCIIE,

reoMCTpHUICCKOC N OMHOMHMAIIBHOE.

11 KJTACC



Yucia ¥ BBIYHCICHUSA

Hatypanbnblie u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBIX YHCEN.

Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOWCTBA CTETICHHU.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHBIE JIOTapU(MBI.

YpaBHeHNsI 1 HEPABEHCTBA

IIpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIINX JIOTapU(MBI.

[IpeoOpazoBanue BEIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEJIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUM. Perienre npukiIaHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI TMHEMHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IMyHbIX 001acTeil HayKu U peaqbHOU
KU3HU.

DyHKkUUH U rpaguKu

Oyukuus. [lepuoguueckue ¢yHkuuu. IIpomexxyTkn MOHOTOHHOCTH (PyHKIMHU. MakcumMyMmbl U MUHHMYMbl GyHKiuu. HanGonbinee u
HaMMEHblIee 3HaueHue (PYHKIIMHN Ha TIPOMEXYTKE.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnons3zoBanne rpadmkoB PyHKITUN IS pEIICHUST YPAaBHEHUH U JIMHEWHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GyHKIUN Ui UCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIe BO3HUKAIOT MPH PELICHUH 33Ja4d U3 APYTHX
y4eOHBIX IPEMETOB U PEATbHOM KU3HHU.

Havyajga MmaTeMaTH4YeCKOIo aHAJIM3a



HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB.

[IpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3HUESCKUI CMBICT TPOU3BOTHOM.

[Ipou3BoiHbIE A1eMEHTAPHBIX PYHKIMNA. DOPMYIIbl HAXO0XKACHUS TPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITUH.

[TpumeHeHne MPOU3BOJHON K HCCIIEAOBAaHUIO (DYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokaeHne HauOOJbIero U HauMEHBIIEro
3Ha4YeHUs QYHKIIUU Ha OTPE3KE.

[IpumeHeHre TPOU3BOJHON JIsi HAXOXKIEHUS HAWJIY4IIEero PelIeHUs B MPUKIAJAHBIX 3a]adax, IS OMpeesieHUsT CKOPOCTH Mpolecca,
3aJlaHHOTO (POPMYIION M TPaPUKOM.

[lepBooOpaznas. Tabmua nepBooOpa3HEIX.

WuTerpain, ero reoMeTpuyecKuil U GuU3nIecKuii cMbICI. Berancienne naterpania mo popmyine Herorona—JleliOHuIma.

Tesia BpameHust

[HunuHapudeckas MOBEPXHOCTh, 00pa3yIolie UIHHIPHUYECKON MOBEPXHOCTH, OCh MIJIMHAPUYIECKOM moBepxHocTu. L{umuHap: ocHOBaHUA
1 O0KOBask MOBEPXHOCTh, 00pa3yrolas U OCh; IJIOLa/1b OOKOBOW U MOJHON NOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yrolre KOHMYECKON MOBEPXHOCTH, OChb M BEpIIMHA KOHWYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHME U
BEpIINHA, 00pa3yrolias U OCh; IUIONAb OOKOBOW M MOJHON MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3ylolMe U BbICOTA; OCHOBAHUS M OOKOBas
MIOBEPXHOCTb.

Cdepa u map: 1ueHTp, paauyc, TUaMeTp; IUIOMAab MOBepXHOCTU cepbl. B3aumuoe pacronokenue cepbl U MIOCKOCTH, KacaTelabHas
TIJIOCKOCTH K cepe; momaas chepsl.

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOuHnanuu Ten BpalieHUs 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONMUCaHHBIN OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOIPAaHHUK, WU
TEJIO BpaIICHUSI.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00BEME MPSIMOYTOILHOTO MapajuIeNeNUIeIa U CISACTBUS U3 HEE.
O06BéM nmnmHapa, kKonyca. O0bEM 11apa U IIomAab chepsbl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX TEII.



Ceuenus nuimHApa (MapaienbHO U NEPIEHIUKYIISIPHO OCH), CEYEHUS KOHYca (IapajuleIbHOE OCHOBAHMIO U MPOXOJAILIEE YEPE3 BEPILUHY),
CEYeHM 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha niockocty U B mpocTpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha 4nci0. PaznokeHue BekTopa 1o

TpE€M HEKOMIUIAHAPHBIM BeKTOpaMm. [IpaBuino napamienenunena. Pemenue 3a1ad, CBI3aHHBIX € IPUMEHEHUEM NIPaBUJI JEUCTBUI C BEKTOPAMHU.
[IpsiMoyronbHas cucteMa KoopaAuHat B npocTpancTse. Koopaunate! BekTopa. [Ipocreiiue 3agaun B KoopArHaTaX. YT0JI MEXAY BEKTOPAMHU.
CxkansipHoe pou3Be/IeHHE BEKTOPOB. BhI4KCiIeHHE YITIOB MEXKAY NMPSAMBIMU U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII METOJ] IPU PELICHUU
F€OMETPUYECKHX 3a/1a4.

BeposITHOCTB M CTaTHUCTHKA

UucnoBble XapakTEPUCTUKU CIIyYalHBIX BEJIMYMH: MATEMATHYECKOE OXKUJAHUE, JUCIEPCUs W CTaHJapTHOE OTKIOHeHue. [Ipumepsl
MPUMEHEHUS] MAaTEeMaTUYECKOr0 OKUIAHMsI, B TOM YHCJIEe B 3a/1a4axX U3 MOBCEJIHEBHOM *U3HU. MaTeMaTuyeckoe oKugaHue OMHApHOM ciydaiiHOM
BEJIMYMHBI. MaremMaTu4eckoe OKHUJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaTreMaTHdecKoe OXUIAaHUE W JUCHEPCUS T'€OMETPUYECKOIO H
OMHOMUAIBHOIO pacrpeaeaeHuil.

3aKoH OONBIINX YHCET U €0 POJb B HayKe, MpHUpojie U obIiecTBe. BEIOOpOUYHBINH METO HCCIEA0OBAHUM.
[IpuMepsl HepepBIBHBIX CIy4allHbIX BeWYUH. [IoHATHE O MIOTHOCTU pacnpenenaeHus. 3a1auu, IPUBOAAIINE K HOPMAIbHOMY paclpeleIeHUIO.

[TonsiTHEe 0 HOPMAJTLHOM pPACTIPEICTICHIH.

ININTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUSI POrpaMMbl yueOHoro npenMera «MaTemMaTHKa» XapaKTepU3yIOTCs:

I'paxxmanckoe BocmUTaHUE:



c(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMKA OOY4YaIOMIerocss KaK AaKTHMBHOTO M OTBETCTBEHHOTO WiIEHAa POCCHHUCKOro OOIIEeCTBa,
IIPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKLIHMOHHMPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBJIECHUH, NpOLEAYp TIPa)KAaHCKOTo oOOIIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHUEM B3aUMO/IEHCTBOBAThH C COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUAMM U HA3HAYCHHUEM.

[TarpuoTrdeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM TPAKJAHCKOH HICHTUYHOCTH, YBAKEHUS K IMPOLUIOMY M HACTOALIEMY POCCHICKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHMEM K JOCTH)KEHHSM DPOCCHUICKMX MAaTEMaTHUKOB M POCCHUICKOM MaTEeMaTHMYECKOM IIKOJbI, K HCIOJB30BAaHUIO ITHUX
JOCTH)KEHHUH B IPyTrUX HayKax, TEXHOJIOTHUX, cpepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JYXOBHBIX ILIEHHOCTEH PpOCCHICKOro Haponaa; chOPMHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TOBEACHUS,
CBSI3aHHOT'O C IPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HAyKM M JEATENbHOCTBIO YYEHOIO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMUYMBOTrO OYAYIIEroO.

OcTeTndeckoe BOCIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUM, pacCyXIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

®usnuecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI NPUMEHATh MaTeMaTU4YeCKue 3HaHUS B MHTEpecax 370poBoro u 0Oe3omacHoro oOpa3a >KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO (340pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEXXUM 3aHITHUH U OTIbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3NYECKOT0 COBEPIICHCTBOBAHMS, IPU 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHOM IE€ATEIEHOCTBIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHUEM LIEHHOCTU TPYAOIIOOUS; MHTEPECOM K pa3iuuHbIM chepam MpodeccnoHabHON esSTeNbHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOM U €€ MPUIOKEHUSIMH, YMEHHEM COBEPILIaTh OCO3HAHHBIN BBIOOp OyAylieil mpodeccuu U peain30BbIBaTh COOCTBEHHBIE
’KM3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM;
TOTOBHOCTBIO K aKTUBHOMY Y4YaCTHIO B PELIECHUH IIPAKTUYECKUX 3a1a4 MaTEMAaTU4YECKOM HAIIPABJICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHHUE:



C(bOpMI/IpOBaHHOCTLIO 3KOJIOTHYECKOU KYJbTYPbl, HOHUMAHUCM BJIWAHUA COLIUAJIBHO-9KOHOMHWYCCKUX MPOLECCOB HA COCTOAHUC HpHpOZ[HOI;'I
U COLMAIIBHOM Cpellbl, 0OCO3HAHHEM TJI0O0AIBHOTO XapaKTepa SKOJIOTUYECKUX MpoOIeM; OpUeHTalluel Ha TIPUMEHEHUE MaTeMaTHYSCKUX 3HAHUI
IUIs pelIeHUs 3a1ad B 00JaCTH OKPYXAroIIeH Cpeibl, IMJIAaHUPOBAaHUS TOCTYIKOB M OICHKH WX BO3MOXKHBIX TOCIEICTBHU Ui OKpY)KaroIIen
CpEelbL.

HGHHOCTI/I HAay4YHOI'O ITIO3HAHUSA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKHM W OOINECTBCHHOH IPAaKTHKH,
MMOHMMaHUEM MaTEMaTUYCCKON HAYKH KakK c(epbl YeJIOBEYCCKOM JeSITeIbHOCTH, ITAOB €€ Pa3BUTHS M 3HAUUMOCTH JJIsi PAa3BUTHSI [IMBUIIH3AIIHNH;
OBJIAACHUEM S3bIKOM MaTEMAaTHKU U MaTeMaTHYEeCKOU Ky.]'II)TypOI\/Jl KakK CpCACTBOM IIO3HAHHA MHPA; TOTOBHOCTBIO OCYHICCTBJIATH IMPOCKTHYIO U

HCCICA0BATCIIbCKYIO ACATCIBbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbie  pe3yiabTaThl OCBOEHHS MPOTpaMMbI  yuyeOHOro mpeamera «MarTeMaTukay XapakTEepU3YIOTCS — OBJAJCHUEM
YHUBEPCATbHBIMU HO3ZHAGAMEIbHBIMU OCliCIEUAMY, YVHUBEPCAbHIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, VHUBEPCANbHLIMU De2YNSmMUGHbIMU
oelcmeusmiu.

1) Vuusepcanonvie nosnasamenvuvle Ocilicmsus, obecneyusaiom @Gopmuposanue 0a306blX KOSHUMUBHLIX NPOYECCO8 0OVUAIOUWUXCS
(oceoenue Memooo8 NO3HAHUS OKPYICAOUe20 MUpd, NpUMeHeHUue J102UYeCcKUXx, UcCcied08amenbCKux onepayuli, ymeHuti pabomams ¢
ungopmayueii).

ba3oBrie mornueckue JeHCTBUS:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, TMOHSATUH, OTHONICHUN MEXIy MOHITHIMH,

(GhopMynHUpoBaTh OMNpENEICHUs TMOHSATHI; YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK Kiaccu(UKamu, OCHOBAHUSA JUIsi O0OOIICHUS W
CpaBHEHUS, KPUTEPUHU TPOBOAMMOTO aHAJIN3A;
® BOCHPHHHMATH, (POPMYIHUPOBATH U TIPEOOPA3OBHIBATH CYKIICHUS: YTBEPAUTEIbHBIC U OTPUIATEIIbHbIC, SAMHUYHBIC, YACTHBIC U OOIIHCE;

YCIIOBHBIE;



BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHUBOpeuHs B (pakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKACHUIX;
IpeaIaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;
MIPOBOJMUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKIEHUH (MIPSMBbIE U OT IPOTUBHOTO), BLICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI,

BBIOHMpATh CIOCO0 penieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHMS], BRIOMPATh Hanbosee MOAXOASIIUN ¢ y4ETOM

CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPUEB).

ba3oBrie nccnenoBaTenbCcKue ﬂeﬁCTBHHZ

MCTIOJIB30BATh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS; (OPMYIMPOBATH BOMPOCH], (PUKCHUPYIOIIME MPOTHBOPEUYHE,
pobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIM SKCIIEPUMEHT, HCCIEJOBAHHE [0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOIo
00BEKTa, SIBIEHUS, NIPOLIECCA, BBIBICHUIO 3aBUCUMOCTEH MEXly 00BEKTaMH, SBJICHUSMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (hOopMyIHpoBaTh OOOOIIEHHS M BBIBOJABI 10 pe3ysbTaTaM MPOBEAEHHOIO HAOIIOJEHUS, WCCIIEIOBaHUs, OLICHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IIEHNUH;

MMPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUC TTPOLECCA, a TAKIKE BbIABUT'ATH MMPEAIIOJIOKCHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanueii:

BBISBJIATH 1e(DUIINTHI HH(OPMALIUY, JAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIIPOC U JIJIS PEIICHUS 3a/1a4H;

BBIOMpPaTh WH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYPUPOBaTh HH(GOPMAIIHNIO, TPEACTABISTE €€ B pa3IMUHbBIX (opMax, MILTIOCTPUPOBATH TpaduecK;

OLIEHHMBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHbBIE OelicmBUsl, 00eCneuudarom chopmMupoBaHHOCHb COYUATbHBIX HABLIKOG 00YUAIOUUXCAL.

OO1enue:



® BOCIPUHMMATh U (POPMYIHUPOBATH CYKIEHHUS B COOTBETCTBMU C YCIOBHUAMHU M LENSAMHU OOLIEHMS; SICHO, TOYHO, IPAMOTHO BBbIPAKaTh
CBOIO TOUKY 3pPEHMS B YCTHBIX U IIMCBbMEHHBIX TEKCTAX, AaBaTh IOSCHEHUS IO XOJy PEIICHUs 3a/1a4d, KOMMEHTUPOBATh IOJTY4YEHHBII
pe3yJbTar;

e B XxoJe OOCYXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOH TeMbl, IpOOJIEMbI, pelraeMol 3a/laud, BBICKA3bIBaTh WUJICH,
HalleJICHHbIC Ha MOMCK PELIEHUs; COMOCTABIATh CBOU CYXIEHUS C CYXKIECHUSAMH JAPYIMX YYaCTHUKOB JHMAaJIora, 0OHapyKHUBaTh pa3jinuyue
U CXOJICTBO IO3MLIUH; B KOPPEKTHOH (hopMme popMyIupoBaTh pa3HOIIACHUs, CBOM BO3PAKEHMS,;

® [pPEACTaBIATh pe3yjbTaThl pELIEHUs 3aJaud, SKCIEPUMEHTa, MCCIEIOBAHUsA, IPOEKTa; CAMOCTOSTEIbHO BBIOMpaTh Qopmar
BBICTYIIJICHUS C YUETOM 3a/]1ad IPE3eHTAllMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

® [IOHMMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIMBHyaIbHOM pabOThl MPHU PELIEHUH Y4eOHBIX 3a/lay; NPUHUMATh LEJb
COBMECTHOH J€SATENIbHOCTH, TJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeiesiTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh
IpoIece U pe3yabTaT paboThl; 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

® y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYXIeHUS, OOMEH MHEHHI, «MO3TOBBIE IITYPMbI» U HHBIE); BBINOJIHATH CBOIO YaCTh
paboThl U KOOPIMHUPOBATH CBOU ACUCTBUS C APYTMMH WICHAMU KOMAaH/bl; OLIEHUBATh KayeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO
KpUTEpHsIM, C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pecynamuensie oelicmsus, 06ecneuusarm Gopmuposanue cCMulClo8bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTIU.

Camoopranu3anusi:

COCTaBJIATh IUIaH, alTOPUTM pELICHUs 3aJaud, BBIOMpATh CIOCOO pemeHHs ¢ Y4ETOM HUMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX

BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIB:

e BJAJeThb HABBHIKAMHM II03HABATEIbHOW peQIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBMA W MBICIMTENBHBIX IPOIECCOB, HX
pe3yabTaTOB; BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIEcca U pe3y ibTaTa PElIeHNs] MaTeMaTHYECKON 3ajjau;

® IIpPEeABUIAETH TPYAHOCTH, KOTOPBbIE MOTYT BO3HUKHYTH IPU PEILIEHUU 33a4M, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX

00CTOSATEILCTB, JAHHBIX, HANJACHHBIX OIMNOOK, BBIIBIIEHHBIX TPYIHOCTEH;



® OICHHBATb COOTBCTCTBUC PC3YyJibTaTa LCIU MU YCIOBUAM, O00BACHATH IIPUYUHBI JOCTHIXKCHHA HJIM HCAOCTHIKCHHA PE3YJIbTAaTOB

JeSTeIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Yucaa 1 BLIYMCIEHUS

OrnepupoBaTh MOHIATUIMU: PAIIMOHATILHOE U ICUCTBUTEIHLHOE YMCII0, OOBIKHOBEHHAS U ICCSITHYHAS IPOOb, IPOLICHTHI.

BeimonHaTs apudMeTnueckue onepanuy ¢ pauoOHATbHBIME U JICHCTBUTEILHBIMHA YHCIIAMHU.

BoinmonHATs npuOIkEHHBIE BEIYUCIICHHS, UCIIONB3YS IPABHIIAa OKPYTIICHUS, 1eJaTh MIPUKUIKY U OLEHKY pe3yJbTaTa BhIUMCICHHH.

OnepupoBarh MOHITUSAMH: CTENEHb C IIETBIM MOKa3aTesleM; CTaHAapTHas (opMa 3amucu JEeHCTBUTENHLHOTO YHCIa, KOPEHb HAaTypaibHOU
CTETNIEHU; UCIIOIH30BaTh MOAXOAAIIYI0 (POpMY 3amucH TEHCTBUTEIBHBIX YHUCEN JIJIsl PEIICHUS PAKTUYECKUX 3a71a4 U TIPEICTABIICHUS TAHHBIX.

OnepupoBaTh MOHIATHIMHU: CHHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO YTIJIa; UCIIOIH30BaTh 3alMCh MIPOU3BOJIBHOTO YIiia yepe3 oOpaTHBIC
TPUTOHOMETPUYECKUE (DYHKITHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATUSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; II€J0€, PallMOHAIBHOE, UPPALUOHAIBLHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BrimonasaTs mpeoOpa3oBaHus TPUTOHOMETPUIECKUX BBIPAKEHUN U PEIIaTh TPUTOHOMETPUYECKNE YPABHEHHUS.

BrImonHATs IpeoOpa3oBaHus 1ENbIX, PAIIMOHANBHBIX W HPPAIIMOHATBHBIX BBIPAXKEHUN U PElIaTh OCHOBHBIE THIIBI I[ENBIX, PAI[HOHATBHBIX U
WppalMOHAIIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS U HEPABEHCTBA VISl PEIICHHUS] MAaTEMaTHYECKUX 3a1a4 U 33249 U3 Pa3IMUHbIX 00JIacTel HAyKU U PEaTbHOM JKU3HH.

MopenupoBaTh peajbHbIC CUTYallMM Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4yH,

HCCIICA0BATh MOCTPOCHHBIC MOJCTIN C UCITIOJIB30BAHUCM arlrapara aJII‘CGPI:I.



DOYyHKUMH U TPAaPUKHU

OmnepupoBaTh HNOHATUAMM: (YHKIHA, CIIOCOOBI 3a1aHus (PYHKIMH, 00JAcTh OIpPENEeNIEHUs] U MHOXKECTBO 3HAa4eHUH (yHKIMM, Tpaduk
(dbyHKIIMH, B3aMMHO 0OpaTHbIC (PYHKITUH.

OmnepupoBaTh MOHATUSMH: YETHOCTD U HEYETHOCTh (DYHKIINHU, HYJIU (PYHKLUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBatek rpaguky QyHKIMA U1 PEIICHUs] ypaBHEHUH.

Ctpoutb 1 unTaTh rpaduKu JIMHEHHON QyHKIMH, KBaApaTUUHONW (QYHKLINHU, CTEIEHHON ()YHKLMU C LEJIbIM IIOKa3aTesIeM.

Hcnonb3oBare rpadguku GyHKUHUN A7 UCCIIEAOBAHUS MIPOLECCOB U 3aBUCUMOCTEN IpU PEeIIeHUH 33a1ayu U3 JIPYTUX y4eOHbIX MPEeAMETOB U
peanbHOM KU3HU; BBIpAXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXY BEINYHHAMHU.

Hayana maTeMaTH4eCKOro aHajIn3a

OnepupoBaTh NOHATUSAMHU: [10CIEA0BATEIBLHOCTD, apU()METHUECKast U FeOMETPUUECKasi IPOTrPECCUH.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAs I'€OMETpUYEcKas MPOrpeccusi, CyMMa OECKOHEUHO YObIBaroIlledl reoMeTpudecKkoi
MIPOTPECCUH.

3amaBath MOCIENOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Vcnonb30BaTh CBOWCTBA MOCIEI0BATEILHOCTEN U MPOTPECCH [T PEeLIeHNs pealbHbIX 3a7ay MPUKIAJHOTO XapaKTepa.

MHoxecTBa M JTOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIlH HA/I MHOYKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJIs ONMUCAHUs PeabHBIX IMPOIECCOB W SBJICHUMN, MPU PEUICHWU 3a7ad U3 APYrHX
y4eOHBIX TPEAMETOB.

OmnepupoBath NOHATUSMU: ONpeETICHNE, TeOpeEMa, CIIEACTBUE, T0Ka3aTeIbCTBO.

I'eomeTpus

OmnepupoBath MOHATUSMH: TOUKA, TPSMasi, TIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPH PEIICHUN T€OMETPHUECKUX 3a/1au.

OmnepupoBaTh MOHATUSAMHU: NAPATUICTBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccudunupoBars B3auMHOE pacioio’KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBaTh MOHATHAMHU: JBYTPAHHBIM YTrOJ, TPaHU JIBYTPAHHOTO Yria, peOpo IBYTPaHHOTO YIJia; JTUHEWHBIA YTroJI IBYTPAaHHOTO YIJIa;
rpajycHas Mepa JABYIpaHHOI'O yria.

OnepupoBaTh NOHATHUSAMM: MHOTOIDAaHHMK, BBINYKJIBIM ¥ HEBBINYK/IbIH MHOIOTPAHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, IPAaBUIbHbBIN
MHOT'OTPaHHUK.

PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpamMK/ia; IpU3Ma, IpSIMOYTOJIbHBINA Napajuienenunes, Kyo).

KnaccuuuupoBaTb MHOrOrpaHHUKH, BEIOMpAst OCHOBAHUS Ul KJIacCU(HUKAIMU (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH; PaBUJIbHbIE
MHOT'OI'PaHHUKH; NIPSIMbIE U HAKJIOHHBIE MPU3MBI, TapaJlIeIeIUIIEb]).

OnepupoBatrh NOHATHUAMU: CEKYIasl NIOCKOCTb, CEYEHHE MHOTOIPAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS! CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

CTpouTth cedeHuss MHOIOIPaHHUKOB METOJIOM CJIEZIOB, BBIIOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX O0BEMHBIX QUTYp:
BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3aaun Ha HaXOXKIEHHE T€OMETPUUYECKUX BEJIMYMH MO oOpa3laM WM ajJropuTMaM, NMPUMEHSS U3BECTHbIE aHAIMTHYECKHE METOIbI
MIpU PELIEHUH CTaHJApPTHBIX MaTEeMAaTUYECKUX 3ajjady Ha BBIYMCIIEHHWE PACCTOSHUN MEXIY JBYMS TOUYKaMH, OT TOYKH JIO MPSAMOM, OT TOYKH IO
IJIOCKOCTH, MEXKAY CKPEIIHUBAOIIUMHUCS MTPSMBIMH.

Pemrate 3a1aun Ha HaXOXAEHUE F€OMETPUUECKUX BEIMYHMH MO 00paslaM WM aJropuTMam, IpUMEHssI H3BECTHbIE aHAIUTHYECKUE METObI
IpU pPELIEHUU CTAaHAAPTHBIX MaTEMaTHMUECKHUX 3a/ad Ha BBIYMCIEHUE YIJIOB MEXAY CKPEUIMBAIOUIUMUCS MPSAMBIMH, MEXAY MNpsAMOM u
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSAMU, IBYTPAHHBIX YIJIOB.

Bbruuciate 00bEMBI 1 MIIO0IIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma, MUpaMKJIa) ¢ TPUMEHEHHEM (POPMYIT; BBIYUCIATh COOTHOLICHHUS
MEXy TUIOIIAAsIMU TOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh CUMMETPUHU; LEHTP, OChb U IUIOCKOCTb CUMMETPUU
¢buryps.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (HUrypax, MPEACTaBICHHYIO Ha

4yepTexkax U pUCyHKax.



[TpumensTh reomerpudeckue (HakThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3a/ad, MPEIoJararolliiX HECKOJIBKO IIaroB PELICHHS, €Cld
yCIIOBMSI TPUMEHEHMS 3a/1aHbl B SIBHOM (opMe.
[TpuMeHsTH NpocTeiire NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1au.
[IpuBoauTe HpHUMEpPHl MaTEMATUYECKHUX 3aKOHOMEPHOCTEH B NPUPOJE M JKU3HU, DPACIIO3HABATh IIPOSBICHHE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.
[TpuMeHATH MOJydeHHbIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATh peallbHble CUTYallUd U MPUMEHSTh M3y4YEHHbIE NOHATHUS B Ipolecce MoHcKa
peleHusl MaTeMaTu4ecku chopMyaupoBaHHON NpoOIeMbl, MOJECIUPOBATh peajibHble CHUTYallMM Ha S3bIKE TI'E€OMETPUHU, HCCIIe10BaTh
MOCTPOSHHBIE MOJEIH C HCIIOJIB30BAaHUEM T'€OMETPHUECKUX MOHATUN U TEOPEM, armapara areOpbl; pemarh MPakKTHYECKUe 3a/1a4i, CBI3aHHbIE C
HaXO0XEHUEM IT'€OMETPUUYECKUX BEJIUYMH.
BeposiTHOCTH U CTATHCTHKA
YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI.
OnepupoBath NOHATHAMU: CpeAHEE apuPMETHUECKOe, MeIuaHa, HanboJblllee, HaMEHbIlIee 3HaYeHHEe, pa3MaX MacCHBa YHCJIOBBIX JTaHHBIX.
OnepupoBaTh MOHATHAMM: CIy4YallHBIA SKCHEPUMEHT (ONBIT) M CIy4ailHOE COOBITHE, 3JIEMEHTapHOE COOBbITHE (3JIEMEHTapHBIM HCXOM)
CIly4yailHOrO OMbITa; HAXOJIUTHh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXHBIMH CIy4ailHBIMH COOBITHUSIMH, HaXOIUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITHH B U3YUEHHBIX CITy4aifHBIX SKCIIEPUMEHTAX.
Haxomuts u popmynupoBaTh coObITHS: IEpecedeHre U 00beTUHEHNE JAHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO;
M0JIb30BaThCA AUarpaMmamu Jitiiepa U GopMyIsoi ClI0KeHHs BEPOSITHOCTEH NP peleHnH 3a/1ad.
OnepupoBaTh MOHATUAMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOIUTHh BEPOSITHOCTU C MOMOIIBIO MPaBHJIa YMHOXKEHHS, C
MIOMOUIBIO JAEPEBA CIIYYalHOTO OIIBITA.
[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3ajay.
OnepupoBarh MOHATUSAMH: UCIIBITAHNE, HE3aBUCHUMbIE UCTIBITAHUS, CEpUSl UCIIBITAHUHN, YCIIEX U Hey/Aauya; HaXOAUTh BEPOSITHOCTH COOBITUH B
CepUH HE3aBUCUMBIX UCIIBITAHUM 710 TIEPBOTO ycIieXa; HaXOAUTh BEPOSITHOCTU COOBITHI B CEpUU HCIIBITaHUHI bepHymn.

OnepupoBarh NOHATHAMMU: CllydaiiHas BEJIMUMHA, paclpeie/ieHue BEPOSTHOCTEN, IMarpaMMa paclpeaeacHus.



11 KJIACC

Yucia ¥ BBIYHCICHUSA

OnepupoBaTh NOHATUSAMU: HaTypalbHOE, LIEI0E YUCIIO; UCII0JIb30BATh MPU3HAKU JIEJIMMOCTH LENbIX YNCEIN, PAa3JI0KEHUE YKCIIa Ha [IPOCThIE
MHOKUTEJH JUIsl pELIeHUs 3a/1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBLHBIM [T0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(M YUCIIA, IECITUYHBIE U HATYpaibHbIE JIOrapu(MBbl.

YpaBHeHus U HepaBeHCTBA

[TpuMeHsTh CBOWCTBA CTENEHU Ui MPEOOpPa30BaHUS BBIPAKCHHI; ONEPUPOBATh MOHATHIMHM: TOKA3aTEIIbHOE YpaBHEHUE M HEPaBEHCTBO;
pelaTs OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeimonuaTe npeoOpa3oBaHUsl BBIPAKEHHH, COJAEpXKALIUX JOrapu@Mmbl; ONEPUPOBATH MOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE U
HEPAaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTs perienus npocTeHnX TPUTOHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh NOHATHSAMM: CUCTEMA JMHEWHBIX YPAaBHEHUN M €€ pEIICHHE; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUU NI PELICHMS
IIPAKTUYECKUX 3a]ad.

Haxonuts pemenust mpoCTEUIINX CUCTEM M COBOKYITHOCTEN PALIMOHAJIBHBIX YPAaBHEHNUN U HEPaBEHCTB.

MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE alreOphl, COCTABIATh BhIPAXKEHUSI, ypaBHEHHU S, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3aJ]auH,
HCCIIEI0BATh MOCTPOSHHBIE MOJIEH C MCIIOJIb30BaHUEM amapara aireOpsbl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh NOHATUSAMU: MTepHOINYECKast GYHKIIHS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHU, TOYKU SKCTpeMyMa (pyHKUKHU, Haubobllee u
HauMeHbIIee 3HaYeHUs! PYHKIIMHM Ha TPOMEXKYTKE; UCIIOIb30BaTh UX JIJIS HCCei0oBaHus (QYHKIUH, 33JaHHON TpaduKOM.

OnepupoBaTh NOHATHAMH: TpapUKH IOKA3aTEIbHON, JIOTapu(PMHUUECKOM M TPUTOHOMETPUYECKHX (YHKIUH; H300pakaTh HX Ha

KOOPJAMHATHOM IIJIOCKOCTH U MCIIOJIb30BATh JUUISl PELLICHUs YPABHEHUN U HEPaBEHCTB.



N300pakaTh Ha KOOPAWHATHOH IUIOCKOCTH TpadUKW JIMHEHHBIX ypaBHEHMH W HCIIONB30BaTh WX JUISI PEIICHHUS CHUCTEMbI JIMHEHHBIX

YpaBHEHUU.

Hcnonb3oBath rpaduku GyHKUUN 11 UCCIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEN U3 JPYTUX Y4EOHBIX TUCIUILINH.

Hayana MaTeMaTH4eCKOro aHaIn3a

OmnepupoBaTh MOHATUSIMH: HENpepbIBHas (DYHKIMS, MPOU3BOAHAS (YHKLIMHU; MCIOIH30BATh T'€OMETPUUYCCKUH W (U3UUECKUN CMBICIT
MIPOM3BOIHOM IS PEIICHUs 3a1a4.

HaxoauTh mpou3BoAHbBIE 3JIeMEHTAPHBIX (DYHKIIH, BEHIYUCISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO JJISI UCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTH M OKCTPEMYMBI, IPUMEHSTH PE3YJbTaThl MCCICIOBAHUS K
MTOCTPOCHHIO TPAPHKOB.

Hcnonb30BaTh MPOM3BOIHYIO ISl HAXOXKCHHS HAUTYYIIETO PEIICHUS B IPUKIAIHBIX, B TOM YHCIIE COIMATbHO-9KOHOMUYECKUX, 3a/1a4ax.

OnepupoBarh NOHATUAME: IIepBOOOpa3Hasi 1 MHTErpail; IOHUMATh T€OMETPUUECKHUI U (PU3MUECKUil CMBICTT HHTETpaa.

HaxoauTs nepBooOpa3Hbie 3JIeMEHTapHbIX (QYHKIUN; BEIUUCIATH UHTErpai 1o ¢popmyine HetoTona—Jleitbnuna.

Pemarp npuxiagHbple 3a7add, B TOM YHCIIE€ COLUAIbHO-d)KOHOMHUYECKOTO M (PU3MYECKOr0 XapakTepa, CpPEeACTBAMHU MaTeMaTHYECKOTrO
aHaIu3a.

I'eomerpus

OmnepupoBaTh MOHATUSMH: NWIMHIPUYECKas MOBEPXHOCTh, OO0pa3ymoIlue HIMHIPUYECKOH TOBEPXHOCTH; NWIMHID; KOHHYECKas
MIOBEPXHOCTh, 00pa3yrolne KOHUYECKON TOBEPXHOCTH, KOHYC; chepuueckasi HOBEpXHOCTb.

Pacrnio3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOYYEHHUS TeJ BPAILCHHUS.

KnaccudummpoBats B3anMHOE pacnoyioxkeHue chephl U MITOCKOCTH.

OnepupoBarh MOHATUSAMU: [IAPOBON CErMEHT, OCHOBAHHE CEIMEHTA, BHICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA
LIAPOBOTO CJI0S; APOBOM CEKTOP.

Brerancnsate 00bEMBI U TIOIIAIN TTOBEPXHOCTEH TE BPAIICHHSI, TEOMETPUUECKUX Tell C MPUMEHEHHEM (popmy.



OnepupoBarh MOHATUSMU: MHOTOTPAaHHHK, BIUCAHHBIN B chepy U OMUCAHHBIN 0KOJI0 cephl; cdepa, BIucaHHAS B MHOTOTPAHHUK WIJIH TEJIO
BpalllCHUS.

BBIYHCIATE COOTHOIICHMS MEXKAY TUTOIIAIIMU MTOBEPXHOCTEH U 00bEMAMHU MTOTOOHBIX TEI.

N3o00paxaTs n3ydaembie (PUTYPBI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrINONMHATE (BBIHOCHBIC) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHUS Tl
BpalllCHUS.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BLIBATE MHPOPMALIUIO O MPOCTPAHCTBEHHBIX I'EOMETPUYECCKUX (HUrypax, MPEJICTaBICHHYIO Ha
4epTeKax U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE TEHCTBUSI CIIOKEHUSI BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXCHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHU
00J1a1ar0T.

[TpuMeHsITh MpaBUIIO TapaJuIeICTHIIC/IA.

OnepupoBarh MOHATHSAMU: JCKAPTOBBI KOOPIWHATHI B IIPOCTPAHCTBE, BEKTOP, MOTYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKAISIPHOE MPOU3BEACHHNE BEKTOPOB, KOJUTHHEAPHbIE U KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOpOB U MPOU3BEACHHUE BEKTOPa Ha YKCIIO, YTOJI MEXKAY BEKTOPaMH, CKaJIIPHOE MPOU3BEICHHE, PACKIIAIbIBATh BEKTOP
0 JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/1aBaTh IOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh TeomMeTpudeckue (GakThl s PEIIeHUs CTEPEOMETPUUYECKUX 3aad, MPEINoNiararollluX HECKOJBKO IAroB peIIeHUs, eCIH
yCIIOBUS IPUMEHEHUS 3aJ]aHbl B SIBHOU (opme.

Pemarp nmpocreiiniie reoMeTpUIeCKHE 3a/1a9H Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarp 3a1a9u Ha JI0Ka3aTeILCTBO MATEMATHICCKIX OTHOIICHUH W HAXOXKJICHUE TEOMETPUICCKUX BEITUIHH 110 00pa3IiaM WK alrOPUTMaM,
MIPUMEHSISI H3BECTHBIE METOIBI TP PEIICHUN CTAaHIAPTHBIX MATEMAaTUIECKUX 33]ad.

IIpuMeHATH poCTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1au.



IIpuBoguTE IpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U KU3HM, PACIO3HABATH IIPOSBICHHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.

IIpuMeHTh OTY4YEHHBIE 3HaHUS HA NIPAKTUKE: aHAJIM3UPOBATh PEaIbHbIC CUTYallUU U IPUMEHATh U3yYEHHBIC IOHATHS B IIPOLIECCE TIOUCKA
peleHHsI MaTeMaTH4YeCKU C(OPMYITMPOBAHHON POOIEMbI, MOJICIMPOBATh pealIbHbIE CUTYAIlUU Ha SA3bIKE T€OMETPHUHU, UCCIEI0BATh IOCTPOCHHBIE

MOZCIIN C UCIIOJIb30BAHUEM I'COMETPUUCCKUX IMOHATUM U TCOPEM, aliapara aJ'II‘e6pr; pemaTth NPAKTHUYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKACHUCM
ICOMCTPHUUCCKUX BCIIMYUH.

BeposiITHOCTH U CTATHCTHKA

CpaBHUBaTh BEPOATHOCTH 3HAYEHUH CIIyyailHON BEJIMYMHBI 110 PACIPEIEICHHUIO WU C TIOMOILBIO JUarpamm.

OHepI/IpOBaTI) IOHATHEM MATCMATHUYCCKOT'O OXHWIAaHUA, IMPUBOAUTE NPUMEPHI, KaK IMPUMCHACTCA MATEMATUYCCKOC OXHUIAAHUC cnyqaﬁHoﬁ

BCJIMYNHBI HAXOAUTb MAaTEMAaTUUICCKOC OKNJAaHUC 110 JAHHOMY PAaCIpPCACICHULO.
Nmets npeaAcCTaBJICHHUEC O 3aKOHC OOJIBIINX YHCEl.

Nwmets npencraBiieHne 0 HOpMaabHOM paclpeieIeHIH.

MPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI CPEJHEI'O OBIIIETO OGPA3OBAHUA

Kon . .
IIpoBepsiemble TpeGoOBaHMs K MPeAMETHBIM Pe3yJibTATaM OCBOEHNsI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl
NpoBepPsIeMOro
cpeaHero o0mero oopa3oBaHus
TpeOoOBaHUs

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU PELICHHs 3a7a4; yMeHHe (OopMyJIHpOBaTh U ONEPUPOBATH
HNOHATHAMM: OIPEIEIICHNE, aKCMOMa, TEOPEMa, CIEICTBUE, CBOWCTBO, NMPHU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIC
(bopMyIHPOBKH; MPUMEHATH UX; YMEHHUE (DOPMYITUPOBATh OOPATHOE M MPOTUBOIMOIOKHOE YTBEPKIECHUE, IPHUBOJUTD
IpPUMEpPEl M KOHTPIPHMEPBI, HCIOJB30BATh METOJ MATEMaTU4eCKOW MHIYKIUH; IPOBOAWUTH [OKa3aTEIbHBIC

pacCyXJI€HHs IIPU PELICHUH 3a7a4, OLEHUBATh JIOTUYECKYIO IPABUIBHOCTH PACCYKICHHUM;, YMEHHE OIEPHUpPOBATH




HNOHATUSMH: MHOXKECTBO, TOIAMHOXXECTBO, OIEpAallMM HaJl MHOXECTBaMH; YMEHHE HCIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBII anmapar JUIsi ONMCAHUS PeaJbHBIX MPOIECCOB M SBJICHUH M NMPH PEUICHUH 331ad, B TOM YHCIIE W3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpPUpPOBATh MOHATHSIMHU: rpad, cBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUTOCKOCTH; YMEHHE 331aBaTh M OMHCHIBATh TPpadbl Pa3IMYHBIMHU CIIOCOOAMHM; MCIOIB30BaTh rpadbl NPU PEIICHHH

3aaad

YMeHHe onepupoBaTh NMOHATUSMU: HATYypaJbHOE YHUCIIO, LEN0€ YMCIO, CTEHNEHb C ILEJbIM I0Ka3aTeleM, KOpEHb
HaTypaJIbHOM CTEIEHHU, CTENEHb C PALMOHAJIBHBIM II0KA3aTelIeM, CTEIEHb C JECHCTBUTENIBHBIM I10KA3aTelleM,
jorapu(M 4ucia, CUHYC, KOCUHYC M TaHT€HC IPOM3BOJIBHOTO YUCIA, OCTATOK IO MOJYJIIO, PAl[OHATIBHOE YHUCIIO,
VPPALMOHATIBHOE YHCIJIO, MHOXXECTBA HATypaJIbHBIX, LEJIbIX, PAlMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCET; YMEHHUE
MCIIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAaUMEHBIIMNM OOIIMI JeNuTeNb U HauMeHbllee o0llee KpaTHOE, aJlrOPUTM
EBxiuaa npu pelmeHu 3a4ad; 3HAaKOMCTBO C pa3JIMYHBIMU IO3ULUOHHBIMM CHCTEMaMHU CUHCICHHS; yYMEHHE
BBITNOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeoOpa30BaHus BbIPaXXKEHHI cO CTETIEHIMH U JorapudmMamMu, IpeodpazoBaHus
JIpOOHO-pallMOHATIBLHBIX BBIPAKEHUH; yMEHHE ONEepUpOBaTh MOHATHUSMHU: IOCIEJOBATEIBHOCTh, apupMeTHyYecKas
porpeccusi, reoMeTpudeckas Mporpeccusi, OECKOHEYHO YyObIBarollass TeOMeTpuYecKass NpOorpeccHs; yMeHUue
3ajaBaTh IOCJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpPMYN; YMEHHE ONepUpOBaTh
MOHATUSAMH: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJIb U apTyMEHT KOMIUIEKCHOTO 4YuCIa,
dopma 3amuCH KOMIUIEKCHBIX 4YHceln (reoMeTpHuecKas, TPUTOHOMETpUYecKas U airedOpaudeckas); yMeTb
MPOU3BOJIUTH apU(PMETHUECKUE JAEUCTBUS C KOMIUIEKCHBIMHM YHCIaMHU; MNPUBOAUTH HPHUMEPHl HCIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATh NMOHATHUAMU: MaTpuua 2x2 m 3x3, oNpeAenuTellb MaTpULIbl, FEOMETPUUECKUN

CMBICJI OIIPEACIIUTEIA

YMeHne  omnepupoBaTh  MOHATHSAMHU:  pallMOHAIBbHBIC, HWpPpPAIMOHATBHBIC, IOKa3aTeIbHbIC, CTEIICHHBIC,
norapuMuueckre, TPUTOHOMETPUUYECKHE YpPaBHEHHMsI M HEPAaBEHCTBA, WX CHUCTEMBI; YMEHHE OIEepUPOBATH
MOHATUSIMHU: TOXKJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEpaBEHCTB, PAaBHOCUJILHOCTh YpPaBHEHUW, HEPABEHCTB W CHUCTEM; yYMEHHUE pellaThb ypaBHEHUS, HEPaBEHCTBA M
CUCTEMBl C MOMOUIbIO Pa3MYHBIX MNPUEMOB; pelIaTh YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbI C MapaMeTpOM;

MNPUMCHATH YPaBHCHUSA, HCPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MATCMATHUYCCKUX 3adad W 3a4aq U3 Pa3IMYHbIX




oOrnactell HayKu U peallbHOM JKU3HU

YMeHue omepupoBaTh MOHATUAMHU: (DYHKIHS, YETHOCTh (DYHKIMH, MEPUOAUYHOCTh (YHKIUH, OrPaHMYCHHOCTD
(GYHKIMHM, MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (YHKIMH, HanOonbllee W HauMEHbIee 3HAYeHUS (QYHKIMH Ha
IPOMEXYTKEe, HelpepblBHAsA (YHKIMSA, aCUMIITOTHI Tpaduka (YHKIUH, NEpBas U BTOpas MPOU3BOJIHAS (PYHKIUH,
TeOMETPUYECKUI 1 (PU3NUECKUI CMBICI IPOU3BOIHOI, IEpBOOOpa3Hasi, ONpeIeNEHHBI HHTETPAN; yMEHHE HAXOIUTh
aCHMIITOTHI Tpaduka PYHKINHN; YMEHUE BBIYUCISATH TPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO M KOMITO3UIUH
(GYHKIMIA, HAXOAUTH YpaBHEHUE KacaTeIbHOH K rpaduKy GyHKIUH; YMEHUE HAXOIUTh IPOU3BOAHBIC IIEMEHTAPHBIX
(GyHKUIMH; yMEHHE WCIIONb30BaTh TPOM3BOIHYIO [UIS HCCIENOBaHUS (YHKIWNA, HAXOIUTh HAWOOJIBIIHE W
HavMEHbIINE 3HaYeHUs! QYHKIUI; CTPOUTH I'padUKi MHOTOUWICHOB C MCIOJIB30BAaHUEM armlapara MaTeMaTu4ecKoro
aHaM3a; MPHUMEHATh NPOM3BOIHYIO JUIS HAXOXKACHUS HAWIYUYIIErO pPEIIeHHs B MPHUKIAAHBIX, B TOM YHCIE
COIMAJIbHO-9KOHOMUYECKUX M (PU3NYECKUX 3a/1auax; HaXOAUTh IUIOMIAIH U 00BEMBI (UTYP C IOMOLIbIO MHTETPANIA;

MPUBOJIUTH MPUMEPHI MATEMATUYECKOT0 MOEIMPOBAHUS C TOMOLIbIO AU PepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MNOHATUSAMU: Tpaduk (QyHKUMH, oOpaTHas (yHKUMSA, KOMIO3ULIMS (DYHKUMH, JTUHEWHas
GbyHKLUSA, KBagpaTU4Has QyHKIM, palMoHaNbHas (YHKIMS, cTeNeHHas (PyHKIHs, TPUTOHOMETpUYecKue (hyHKIUH,
oOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIIMM, TOKa3aTelbHas M Jiorapupmuueckas (QyHKIUH; YMEHHE CTPOUTH
rpaduKyd M3y4eHHbIX (YHKLUUH, BBIIOJHATH NpeoOpa3oBaHUs rpadUKOB (YHKLUUH, UCHOIB30BATH T'papUKH JUIs
M3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, NMPU PEUICHUH 3a/1a4 U3 JAPYruX y4eOHBIX MPEIMETOB U 3aJad U3 peallbHOMN
KHU3HH; BBIpAXaTh (OpPMyJIaMU 3aBHCHUMOCTH MEXAY BEIMUYMHAMM; MCIOJIb30BAaTh CBOMCTBA U rpaduku (yHKUIUH
JUIsL pelleHHs] ypaBHEHHI, HEpaBEHCTB W 3aJad C I[apaMeTpaMu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH

MHOXXCCTBA pCH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue pemate TeKCTOBBIE 337[a4ll PAa3HBIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIH U YaCTH, Ha IBUKEHHE, paboTy,
CTOMMOCTb TOBapOB W YCIYyT, HAJOTH, 33Jauyd U3 OOJAcTH YNpaBiICHHUS JUYHBIMU U CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33Ja4M, MCCIEA0BATh MOJIYYEHHOE
pellIeHHe U OLCHMBAThH IPABJONOAOOHOCTh PE3yJIbTATOB; YMEHHUE MOJEIUPOBATh PEAbHbIE CUTYallMH Ha S3bIKE

MAaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI IO YCJIOBHIO 3aJ1a4d, UCCICIOBATH




MIOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlapara anre0pbl, HHTEPIPETUPOBATh MOTyYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHITHIME: CpefHee apu(METHUYecKoe, MeAraHa, HauOoJbIIee U HaWMEHBIIee 3HAYCHUS,
pa3Max, JucHepcusi, CTaHIapTHOE OTKJIOHEHUE YHUCIOBOTO Hal0Opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
uH(pOpMAIIMIO, TPEJICTABICHHYI0 B Ta0ONWIAX, HA JWarpaMmax, rpaukax, OTPa)KarolIlyl0 CBOWCTBA peallbHBIX
MIPOLIECCOB U ABJICHUH; MPEICTABIATh UHPOPMALIMIO C IIOMOIIBIO TaOJIUIl U AUArPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JTaHHBIC, B TOM YHUCJIC ¢ IPUMECHEHHEM TpaUueCKUX METOAOB U AJICKTPOHHBIX CPEACTB; Tpa)UuecKy UCCIICI0BATh

COBMCCTHBIC Ha6J'IIOI[eHI/I$I C IOMOIIBIO JJUAarpaMM paCCCUBaHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTth MOHITHSIMH: CIYYalHBI ONBIT M CIy4ailHOE COOBITHE, BEPOATHOCTh CIIYYallHOTO COOBITHS;
YMEHHUE BBIYHCIATH BEPOSTHOCTH C HMCIIOJIB30BaHUEM TIpa)MYeCKHX METOAOB; NPUMEHSTh (POPMYIBI CIOKECHUS U
YMHOXEHHUSI BeposATHOCTEH, (opmyny monHoM BeposTHOcTH, (opmyny bepnymin, komOuHaTOpHBIE (AKTHI U
(GopMyJibl; OLIEHUBATH BEPOSITHOCTH PEAJbHBIX COOBITUN; YMEHHE ONEPUPOBATh MOHATUAMU: ClydyailHas BEIMUYMHA,
pacnpeielieHue BEPOSITHOCTEH, MAaTEMaTHYECKOe OXHMIAaHUE, TUCHEPCUS M CTaHJApTHOE OTKIOHEHHE CIydalHOU
BEJIMYMHBI, (QYHKIUM pacrnpeesieHuss W IUJIOTHOCTH PaBHOMEPHOrO, II0Ka3aTeJbHOTO M  HOPMaJbHOTO
pacnpeesieHuii; yMEHUE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHUN s PEIIeHUs 3a/1ad; 3HAKOMCTBO C
MNOHATUSIMM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIENOBAaHUIN; yMEHUE NPUBOIAUTH IMPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX YHMCEN B MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHUSIMMU:
coueTaHHe, IEepPEeCTaHOBKA, YHUCIIO COYETaHWM, YHUCIIO NepecTaHOBOK, OuHOM HplOTOHA; yMeHHe NpPUMEHSThH
KOMOUHATOpHbIE (DAaKThl W PACCYXKIEHHUS IS pelleHHs 3a/ay; OLICHWBAaTh BEPOSATHOCTU PEATbHBIX COOBITHIA;

COCTAaBJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, HpsMas, IIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, Jy4Y, BEJIWYMHA YIJa,
IUIOCKMHA YToJI, JBYTpaHHBIA YroJl, TPEXIPAaHHBIM Yroji, CKPELUIMBAIOLIMECS NpsSMblE, NapalIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPAMBIX U IJIOCKOCTEH, yrojl MEXAY MPSMBIMH, YToJl MEXAY MPSMOM U IJIOCKOCTBIO, Yroj
MEXy IJIOCKOCTSIMHU, PAcCTOSHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXAY NPSMBIMH, PACCTOSHUE MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPU PEUICHUH 3a]ad U3ydeHHbIe (aKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHUE

OLICHUBATL PAa3MCPLL 00BEKTOB OKpyzKaromero mupa; CTpoOUTb MATEMATUYCCKHUEC MOJACIM C I[IOMOMIbBIO
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11

12

TCOMECTPHUICCKUX MOHATHH U BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a]a4n

YMeHue onepupoBaTh NOHATUSAMHU: IIOUIAIb GUTYPBL, 00BEM (PUTYpBI, MHOTOTPaHHUK, IPABUIbHBI MHOTOTPAHHHUK,
ceueHre MHOTOrpaHHUKa, Ky0, mapajiesenurne, npu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpALCHUS, HUIHHIID,
KOHYC, mmap, cdepa, iomaab chepsl, mIomaab MOBepXHOCTH MUPAMUIBI, PU3MBI, KOHYCa, IUIHHAPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO MapajuieNienuIlea, MUPaMUJIbl, MPU3MBL, IWIMHApPA, KOHYcCa, I1apa, pa3BEPTKA IMOBEPXHOCTH,
CeueHHs KOHyca M IUJIMH]PA, apajuIeIbHbIE OCH WJIM OCHOBAaHMIO, CEYCHHUE IIapa, IMII0CKOCTh, Kacaromascs chepsl,
HWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUYEHHWE MHOTOTpPaHHHKA, HW300pakaTb MHOTOTPAHHUKH, (QUTYpHl U
MOBEPXHOCTU BpAIIEHMSI, X CEUEHHsS, B TOM YHCIE C IOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSITH
CBOICTBa reOMETpUYECKUX (PUTYp, CAMOCTOSTENBHO (HOPMYIHPOBATH ONpPEAETCHHUS U3ydaeMbIX (UTyp, BBIABUTATh
TUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONpPOBEpraTh MX; yYMEHHE
MPOBOANTH Kiaccuukanuio (GuUryp mo pas3iuyHbIM IPU3HAKAM, BBINOJIHATH HEOOXOMUMBIC JTOMOTHUTEIbHBIC

HOCTPOCHHUSI

VYMmeHune ONCpHUpOBaATh NMOHATUAMU: ABUIKCHUE B IIPOCTPAHCTBE, HapaHHeHBHLIfI MEPEHOC, CUMMETPUA Ha IJIOCKOCTHU
U B IPOCTPAHCTBC, IOBOPOT, npeo6pa30BaHHe HOI[O6I/I}I, HO,[[O6HBI€ (bHprLI; YMCHHUEC PACIIO3HABATHL PABHLIC U
HOI[O6HI>IG q)HprI)I, B TOM YHUCJIC B IPUPOAC, HCKYCCTBEC, apXUTCKTYPC, UCIIOJIb30BATh T'COMECTPUUCCKHUE OTHOLICHUS
IIpUu pCIICHUHN 3a4a4; HaXOAUTb T'COMETPUUCCKUC BCIININHDBI (I[J'II/IHa, yroJi, miomaib, 06”béM) IIpu pCHICHUUA 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U U3 PEAbHOM KU3HU; YMEHUE BBIYUCISATH T€OMETPUUYECKUE BEMUYMHBI (UIMHA, YTOJI,
miomanb, 06’béM, miomanab HOBerHOCTI/I), HCIIOJIb3YA HU3YYCHHBIC (I)OpMYJ'IBI n MCTOJbI, B TOM 4YHCJIC: IIJIOIIaab
MOBEPXHOCTH MUPaMUAbI, TNPU3MBL, KOHYycCa, IWIMHApA, IUouiaas cdepbl; 00bEM Kyba, MNPsMOYTOJIbLHOIO
napajuiejictiuicaa, mupaMu/ibl, IpU3Mbl, HUJIUHPA, KOHYCA, IIapa; YMCHUC HAXOANUTb OTHOLICHUC 00BEMOB HOI[O6HBIX
uryp

VYmenne OIICPHUPOBATH NOHATUAMM: MTPAMOYIOJIbHasd CUCTEMaAa KOOPAWHAT, BEKTOP, KOOPAWHATBI TOUKHU, KOOPAHNHATBL
BCKTOpa, CyMMa BCKTOPOB, IHNPOU3IBCIACHHUC BCKTOpa HA YHUCJIO, PA3JIOKCHUC BCKTOpa II0 6a3l/lcy, CKaJIIpHOC
MPOU3BEJCHUE, BEKTOPHOE TMPOMU3BEICHUE, YIrOJl MEXAYy BEKTOpAaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIM U

KOOpHHHaTHBIﬁ MCTOJ IJI pCHICHUA TCOMETPHUUYCCKUX 3aiaq U 3aa4 APYyIrux y[ICGHbIX npeamMeToB
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YMeHue BHIOMpaTh MOJAXOMSAIIMKA METOJ JUIS PELICHHUs 3a/aud; MOHUMaHWE 3HAYMMOCTH MAaTeMaTHKH B M3Y4YEHUHU
IPUPOJHBIX U OOLIECTBEHHBIX IPOLIECCOB U SBICHUN; YMEHUE PACIO3HABATh MPOSBICHHE 3aKOHOB MaTEMaTHKHU B
UCKYCCTBE, YMEHHE NPUBOJIUTH IPUMEPbl MAaTEMAaTUYECKUX OTKPBITMM POCCUHCKOM M MUPOBOM MaTeMaTH4ECKON

HayKH




IHEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA EI'D I10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUSA

1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMoCTH HEbIX YUCell
1.2 Panmonanshbie unciia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOH, TIPOIICHTHI, 0ECKOHEYHBIE IIEPUOINIECKUE APOOH
13 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHH. J{eHcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHU
14 Crenens c 1enbIM nokasareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areieM. CBOMCTBa CTEICHU
1.5 CuHyc, KOCHHYC M TaHT'€HC YHCIIOBOI'O apr'yMeHTa. APKCUHYC, apKKOCHHYC, apKTAHI€HC YUCIOBOr0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapru(MbI
17 JlelicTBUTenbHbIE uHcha. ApudMeTHUECKHEe omepaluud C JACHCTBUTEIbHBIMM 4HciaaMmH. [IpuOnumkEHHblE BBIYMCIECHHS, IpaBHIIaA
' OKpYTJICHUS, TPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYUCICHHIH
1.8 [IpeobpazoBanme BEIpaKEHUIH
1.9 KommnekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1pOOHO-pAIMOHABHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckrue ypaBHEHUs
2.4 [Toka3zaTenbHblE U JOrapUPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBa
2.7 [TokazaTenpHbIC U TOTapU(MHUUESCKIE HEPABEHCTBA

2.8 Tpuronomerpryeckue HepaBeHCTBA




2.9

CucreMsbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEpABEHCTBA U CUCTEMBI C IApaMETPaMU

2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpapuKH

31 Oynkius, crnocodbl 3amanus ¢yHkuumu. I'paduk ¢ysxmum. B3aunmuo oOpatabie (yHkmun. YETHbEe W HEYETHBIE (YHKIMU.
' Ilepuonuueckue GyHKIUU

3.9 OOnacte ompeneneHus W MHOXKECTBO 3HadeHMd ¢Gyakmun. Hymn ¢ynkumum. IlpomexyTkn 3HaKomocTosHCTBA. lIpomexyTkn
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbliee n HauMeHbllee 3HaueHne (yHKIMU Ha IPOMEXYTKe

3.3 CrenenHas GyHKLUS C HATYpaJIbHBIM U LeJIbIM 1oKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KopHs N-0i creneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu

3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKH

3.6 Touxu pa3pbiBa. AcuMnToThI rpadukoB GpyHkuui. CBoNCTBA QYHKIMI, HENPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEIbHOCTEN

3.8 Apudmerndaeckas u reomeTpruaeckas mporpeccun. @opMyia CII0KHBIX MPOLIEHTOB
4 Hauana marematndeckoro anaiamsa

4.1 [IpousBonnas ¢pyHkuu. [IponsBoHbIe 371€MEHTAPHBIX QYHKIUI

45 [TpumeHeHre MPON3BOTHON K NCCIIEAOBAHUIO (PYHKIINI HA MOHOTOHHOCTB M 9KCTpeMyMbl. HaxosxieHrne HanOobIIero 1 HauMEHBIIIEro
' 3Ha4YeHusl QYHKLIHU Ha OTpE3Ke

4.3 IlepBooOpasnas. Murerpain
5) MHoxecTBa U JIOTUKA

5.1 MHoOxecTBO, oneparuy HajJ MHOKecTBaMH. [(narpammer Ditnepa — Benna

5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA




6.1

OmnucarenpHas CTAaTUCTUKA

6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eometpus
7.1 @urypsl Ha III0CKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n NOBEpXHOCTH BpALLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




TEMATHYECKOE INTAHUPOBAHHE. 10 knacc

No q Komn-o [pumeyanue
n/n AUMEHOBAHHE TeM Kypea 4acoB (nomepa 3anannii KIIM EI'D)
1. | Beenenue. CraproBas nuaraoctuka B popmare EI'D 2
2. | Yucna v BEIYHCTICHUS 2 Nel4
3. | IlpocTeiinme TEKCTOBBIC 3aa4H 8 Nel, 15
4. | Pa3Mephl U €TMHMIIBI U3MEPESHUN 2 Ne2
5. | BeiOop onTuManbHOTO BapuaHTa 8 Ne6
6. | AHanu3 yTBEep)KICHHMA 2 Ne8
7. | Urenue rpa)ukoB U quarpaMm 2 Ne3
8. | Hauana teopun BeposiTHOCTEH 6 No5
9. | Bagaum Mo MIAHUMETPUH 8 Nel2
10. | 3agauu Ha KBaApPAaTHOW pEIIETKE 6 NeQ
11. | [IpuxiagHas reOMeTpHs 6 Nel0
12. | [IpeoOpa3oBanue BBIpaKEHHHA 4 Ne4
13. | 3agauu Ha CMEKaNKy 8 Ne21
14. | O6o61maromiee nopropeHue. TpeHupoBoUYHas 4
auarnoctuueckas padota B popmare EI'D
OO111ee KOIUYECTBO YaCOB 68
TEMATUYECKOE IIVNIAHUPOBAHHE. 11 knace
No HaumenoBanwue teM Kypca Kon-Bo [Ipumeuanue
n/m BHEYPOUYHOU JEATEIBHOCTH gacoB | (Homepa 3amanuiit KUM EI'D)
1. | Yucna 1 ux cCBOMCTBA 8 Nel9
2. | TexcToBble 3amaun 8 Ne20
3. | Beruncnenus u npeobpazoBaHus 8 Nel6
4. | O6o0uaroniee noBTopeHue. TpeHUPOBOYHAS 4
nuarHoctuueckas padora B popmare EI'D
5. | Ilpocreiimue ypaBHeHUsS 8 Nel7
6. | HepaBeHncrtBa 6 Nel8




7. | 3agaum Mo CTepeoMeTpUn 8 Nel3
8. | IlpuknanHas crepeoMeTpus 8 Nell
9. | Anaim3 rpaduKoB U AHarpaMm 6 No7
10. | O6o6maromiee nosropeHue. TpeHnpoBoOUYHAsS 4
nuarnoctuueckas padora B popmare EI'D
OO111ee KOIMYECTBO YaCOB 68
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