AHHOTaIMA K paboueii nporpaMmme

IIpeamer

Marematuka

YpoBeHb
00pa3oBaHMs

Cpennee obmiee oOpazoBaHue

Pa3pabotunku
IPOrPaMMBbI

Yuutens matrematuku: Kouaeikosa JIL.E.

HopmarusHo-
METOJINYECKHUE
MaTepHUabl

B 10 xmacce B cooTrBercTBUM C TpeOoBanmsMu DeneparbHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIBLHOTO CTAHIAPTa CPEAHEro O0IIero oopazoBaHUs
¢ m3MeHeHusamu (nanee — ®I'OC COO ¢ u3MeHeHusMH, oOHOBiIeHHBIH DPI'OC
COO). DenepanbHas padboyas nporpamma (nanee — OPII) mo yueOHOMY mpeaMery
«MartemaTuka» TpoGWIbHBIM ypOBEHb) OCHOBHOTO 0O0mero oOpa3oBaHus,
BKIIIOYass y4yeOHble Kypchl: «Anrebpay», «['eomerpusi», «BeposTHOCTE U
cratuctukay u QDenepanpHas pabodass mHporpaMma MO Y4eOHOMY TpPEAMETY
«Marematuka» (mpoduIbHBII ypOBEHB), BKIIIOYas ydyeOHbIE Kypchl: «Anredpa u
Havaja MaTeMaTH4eCKOro aHaimzay, «['eomerpus», «BeposTHOCTh U CTaTUCTHUKA
cpeanero obuiero oopazoBanus. B coorserctBun ¢ @OII COO yuebHbII npeaMer
«MareMaTukay W3ydaeTcs Ha YrIIyOJI€HHOM ypOBHE B paMKaxX TpeX y4eOHBIX
KypcoB: «Anrebpay», «I'eomeTpus», «BeposITHOCTD U CTAaTHCTUKA.

Oo6nosnennsit ®I'OC OO0 yrBepxaeH [lpukazom MunucTepcTBa
npocernieHus: Poccuiickoit @eaepanun ot 31.05.2021 Ne 287. 1o oTHOIIEHHIO K
naraoMy OI'OC OOO ynoTpebiisiercst CII0BO «0OHOBICHHBIN, T.K. OH COXPaHSET
IIPEEMCTBEHHOCTH 110 BceM KiroueBbIM NoioxkeHussM @I'OC OO0, yTBepkKAEHHBIM
npuka3oM MunucTepcTBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897 (c u3MEHEHUSIMH ), HO JOTIOIHAET U KOHKPETU3UPYET UX.

®I'OC COO ¢ n3MeHeHUAMH YTBEPKACH IPUKa30M MuHHCTEpCTBA
npocernieHus: Poccuiickoit @enepannu ot 12.08.2022 Ne 732. OcHOBHBIE
n3menenns o0HoBneHHBIX PI'OC OOO cBs3aHbI ¢ AeTanu3anuei TpeboBaHu K
pe3ysbTaTaM u yCIOBHSM PEaTH3allMi OCHOBHBIX 00pa30BaTEeIbHBIX MIPOrPaMM
COOTBETCTBYIOILIETO YPOBHSI.

Peanuzyembrii YMK

[Tporpamma peanusyercs yepe3 yueOHO-METOMUECKUI KOMIUIEKC,
pEKOMEHI0BaHHBIM MUHUCTEPCTBOM 00pazoBanus PD u BXxoasmimii B
®enepanbHbIil epedeHb yaeOHnkoB Ha 2023-2024 yueOHbIi roj;

- Anrebpa 1 Hadana MaTeMaTu4eckoro aHanmsa 10 kimacc, yaeOHHK JUIs
o0rieo0pa3oBarenbHBIX opranu3anuid, aBTopsl C.M. Huxosbckuii, M.K. Tloramnos,
H.H. Pemernukos u A.B. IlleBkuH;

- I'eomerpus 10-11 kmaccsl yaeOHUK 17151 0011€00pa30BaTEIbHBIX OpraHU3aLNH,
asTop A.B. Iloropenos..

Llenu u 3agauu
HU3Yy4YCHHUA MPpEAMCETa

Ileu nporpamMmeli:

- B xone n3ydyenus yqeOHOTO Kypca «Anredpa M Hadaja MaTeMaTU4eCcKOTro
aHaIM3a» OO0ydYaroUIMecs IOJyYalOT HOBBIA OMBIT PEHICHUS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUSI MaTEMaTHUYECKUX MOJIENIe peallbHbIX CUTYallui,
UHTEpIpEeTallM  TOJYYEHHBIX  pEIIeHUH, 3HAKOMSTCS C  [pUMEpPaMHU
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B MpUPOJE, HAyKe U HCKYCCTBE, C
BBIJAIOIIUMHUCSA MAaTEMaTUUECKUMHU OTKPBITUSIMHU U UX aBTOPaMH.

VYuebHbIi Kypc 007amaeT 3HAYUTENBHBIM BOCIHTATEIBHBIM ITOTCHIMAIIOM,
KOTOPBIA pealm3yeTcsi Kak 4Yepe3 ydeOHBIM MaTepual, CHoCOOCTBYOIIUI
(OpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK M Uepe3 CrnenupuKy ydeOHOM
JCSITEILHOCTH, TPEOYIOMmeH TPOJODKUTEIPHOW  KOHIICHTpPAIlMK  BHUMAHUS,
CaMOCTOSITEJIbBHOCTH, aKKypaTHOCTM W  OTBETCTBEHHOCTH 3a IOJY4YEHHbIN
pe3yJbTarT.

B ocHoBe Meroaumku oOydeHus anreOpe W HadalaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT eSTEITbHOCTHBINA MPUHITUIT O0YYCHHUS.

Ilenp ocBoeHusi mporpammbl  ydyeOHOro Kypca «leomerpus» Ha
yriyOIEHHOM YPOBHE — Pa3BUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH O00YJIarOIIXCs
OpU HW3YYEHUH TEOMETPHH, KaK COCTABIIIONICH MPEeIMETHON  oOyacTu




«MatemaTka u HH()OpPMATHKa» yepe3 00ecredeHrne BO3MOKHOCTH ITPHOOPETEHUS
U WCIOJNB30BaHUS Ooyiee TIYyOOKMX TE€OMETPHUYECKHMX 3HAHUH U JCHCTBHIA,
crenn()UIHBIX TEOMETPHH, U HEOOXOIUMBIX Ul YCHEITHOTO MPOoecCHOHATHLHOTO
00pazoBaHMsl, CBA3aHHOTO C UCMOJIB30BAHUEM MATEMATHKH.

[TpuopuTeTHBIMH 3aadaMH Kypca T€OMETPHUH Ha YriIyOJEHHOM YpOBHE,
PaCIIUPSIONIMMH U YCHIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacivpeHue MpeiCTaBICHUs] O T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYpBI U
(bopMupoBaHHE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHHE TMPEACTABICHHUS O TPOCTPAHCTBEHHBIX (HUTypax Kak o
BAKHEHIINX MaTeMAaTUYECKUX MOJENSAX, IMO3BOJISIIOIIMX ONUCBHIBATh U HM3y4yaTh
pa3HbIE SBJICHUSA OKPYKAIOIIETO MUPA, 3HAHUE ITOHATUHHOTO aIapara 1o pa3aeiy
«CrtepeomeTpus» yaeOHOTO Kypca T€OMETPHH;

dbopmMupoBaHMEe  yYMEHHS  BIIQJAETh  OCHOBHBIMH  MOHATHUSAMH O
MPOCTPAHCTBEHHBIX (PUTYypax M WX OCHOBHBIMU CBOWCTBAMH, 3HAaHUE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHATh, YMEHHUS IOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIAPTHBIE CIIOCOOBI PEIIeHUS 3a/1a4;

(dbopmMupoBaHHE yMEHUS PACIIO3HABATH HA YEPTEKAX, MOJIENISAX U B PEATHHOM
MHpE MHOTOTPaHHUKM W Tejla BpalleHHs, KOHCTPYMpPOBaTb I'€OMETPUUYECKUE
MOJIEIIN;

(dbopmMupoBaHHE TTOHUMAHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTHYEeCKUX TEOpui, (pOpMHpPOBaHME TOHUMAHUS POJH AKCHOMATHUKU IPH
IIPOBEACHUH PACCYK ICHUI;

dbopmMupoBaHHe yMEHHUS BJIAJETh METOJAMHU JO0Ka3aTeNbCTB U AITOPUTMOB
pelIeHUs, YMEHHUS UX IPUMEHATh, MPOBOJIUTH JOKA3aTENbHbIE PACCYXJCHHUS B
XOJIe pEUICHUsI CTEPEOMETPUUYECKHX 3a1a4 U 3a1a4 C PAKTUYECKUM COACPKAHUEM,
dbopmMupoBaHHE TPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTeNbCTB  TpU
000CHOBaHWU MAaTEMaTHYECKUX YTBEPKIACHUH M PO aKCHOMATHKH B TIPOBEJICHUH
JIElyKTUBHBIX PACCYKJIEHUM;

pa3BUTHE U COBEPLICHCTBOBAHME MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CTIIOCOOHOCTEH 00YyJaroImnXCsl, MMO3HABATEILHON aKTUBHOCTH, MCCIIET0BATELCKUX
YMEHHM, KpUTUYHOCTH MBILUIEHUS, HHTEpECa K U3yUEHUIO TEOMETPUH;

dbopmupoBanre (YHKIMOHAIBHOW T'PAMOTHOCTH, PENICBAaHTHON I'€OMETpHUU:
YMEHHUSI PACIO3HABATH TPOSIBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEHN B PEANbHBIX JKU3HEHHBIX CUTYaLUAX U MPU U3YUEHUH JPYTUX
Y4eOHBIX TIPEJAMETOB, NPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIETIMPOBaHUsl PEANbHBIX CUTYyallUl, HCCIEAOBAHMS IOCTPOECHHBIX MOJIENEH,
MHTEPIIPETAINH [TOJIyYEHHBIX PE3YJIbTaTOB.

Y4eOHbIi Kypc «BeposITHOCTh M CTaTUCTHKAY 0a30BOT0 YPOBHSI SIBIISICTCS
MPOIOJDKEHUEM M Pa3BUTHEM OJTHOMMEHHOTO Y4eOHOTr0 Kypca 0a30BOT0 YPOBHS
ocHOBHOM mkoubl. Kypc npeanaznaveH aist QopMHPOBaHUS Y 00YHarOIINXCS
CTaTUCTUYECKOU KyIbTYpbl U IOHUMAaHUS POJIM TEOPUU BEPOSATHOCTEN KaK
MaTeMaTHYEeCKOTO MHCTPYMEHTA JUTS U3YYEHUS CIIyYalHbIX COOBITHH, BETMYNH U
nporeccoB. [Ipu n3yuennn Kypca o00TammarTcs MPeACTaBICHUS YIATIXCS O
METO/1aX UCCIIEI0BAaHUs U3MEHYMBOIO MUPA, pa3BUBAETCS NIOHUMAHUE 3HAUUMOCTH
¥ OOITHOCTH MaTEMaTHYECKHX METO/IOB MIO3HAHUS KaK HEOTHEMIIEMOM YaCcTH
COBPEMEHHOTI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHH.

Cpok peanuzanuu
[IPOrPaMMBbI

Cpok ocBOEHMS JaHHO nporpaMmsl 1 roj

MecTto yueOHOTro
npeaMera B yaeOHOM
TUTaHe

Ha yriiyonénnoe n3ydenne yaeOHoro npeamera «Marematuka» B 10
KJ1acce OTBOAUTCS 272 yaca (8 4acoB B HEJEIIO).

(10 xmacc: «Anrebpa W Hayajga MaTeMaTHYECKOro aHaim3a» - 4 daca,
«['eomerpus» -3 yaca, «BepoATHOCTb U CTaTUCTUKA» - | yac




K xoHity oO0ydenus B 10 kjacce 00y4daronuiics MOIyYUT CISAYIOIINE MPEIMETHBIE PE3YIIbTaThI
10 OTJEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa W Hagaja MaTeMaTU4ecKOro
aHaN3a»:
Yucia v BBIYUCIEHHA:
CBOOOJIHO OIEPUPOBATH MOHATHAMHU: PAIMOHAIBHOE YHCIO, OECKOHEYHAs MEpUOIUYecKas ApoOb,
MPOIEHTHI, UPPAIIMOHATIHFHOE YMCIIO, MHOKECTBA PAIIMOHAIBHBIX U JCHCTBUTEIBHBIX YHCEN, MOIYIb
JIEHCTBUTEIILHOTO YHCIA;
MPUMEHATH IPOOH M MPOIEHTHI sl PELICHUS MPUKIATHBIX 33124 U3 Pa3IMuHbIX OTpaciel 3HAaHUU U
peaNbHOM KU3HH;
MPUMEHATh MPUOIMKEHHBIE BBIYMCIICHUS, TPAaBWIA OKPYTJCHHS, NMPUKUAKY U OIEHKY pe3ysbTara
BBIYHCIICHUI;
CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIEHb C IIENBIM ITOKA3aTeNIeM, HCIOJIb30BATh ITOAXOISIIYIO
dopMy 3amucu JEHCTBUTENBHBIX YHCEN JUISl PEIICHUS NPAKTUYECKUX 3a4a4 W IPEICTaBICHUS
JaHHBIX;
CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBbHOMN CTEIICHH;
CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAIIMOHAILHBIM ITOKa3aTeIIeM;
CBOOOJTHO OTIEPUPOBATH MOHATHIMU: JIOTApH(PM YHCIIa, AECATHYHBIC U HATypaIbHBIC JTOTapU(PMBI;
CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YHCIOBOTO apTyMEHTA;
OTIEPUPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC M aPKTAHT'€HC YHCIOBOTO apryMeHTa.
YpaBHeHHSs] U HEPABeHCTBA:
CBOOOJTHO ONEpUPOBaTH MOHATHUAMHU: TOXIECTBO, YypaBHEHHE, HEPABEHCTBO, pPaBHOCHIIbHBIE
YpaBHEHUS U YPaBHEHUS-CIICACTBUS, PABHOCUIIbHBIC HEPABEHCTBA,
NPUMEHATHh Pa3IMYHBIE METOJBl PEIICHHs PAMOHAIBHBIX M JAPOOHO-PAlMOHANIBHBIX YpaBHEHHIA,
MPUMEHATh METOJ] HHTEPBAJIOB JJISl PEIICHUSI HEPABEHCTB;
CBOOOJIHO OIEPHPOBATH MOHATHUSAMH: MHOTOYICH OT OJHOHM INEepPeMEHHOW, MHOTOWIEH C LEIBIMHU
K03 puIreHTaMH, KOPHU MHOTOWICHA, IPUMEHSTD JIeJIEHHEe MHOTOWICHA HA MHOTOYICH C OCTATKOM,
teopeMy be3y u teopemy Buera s pemenus 3anay;
CBOOOJTHO ONEpUPOBATh TMOHSATHAMH: CHCTEMa JIMHEHHBIX YpPAaBHEHUH, MaTpHIlA, ONpPEACTHTENb
MaTpUIBl 2 X 2 B ero T€OMETPHUYECKUI CMBICI, MCIOIB30BaTh CBOWCTBA ONMpPENENUTeNs 2 X 2 ams
BBIUMCIICHUS €T0 3HAYCHUS, IPUMEHSITH OTIPEACTUTEH [T PEIICHHUS CUCTEMBI JINHEHHBIX YpaBHEHHH,
MOJICIMPOBATh PEATbHBIE CHTYallMd C IMOMOIIBIO CHCTEMBbI JIMHEWHBIX ypaBHEHHH, HCCIIEIOBATH
MIOCTPOSHHBIE MOJETH C TOMOIIBI0 MAaTpPUI] M ONpEACTUTENeH, MHTEPIPETUPOBATh MOITYYCHHBIN
pe3yJibTar;
MCTIOJIb30BATh CBOMCTBA JEHCTBUN C KOPHAMH IS TPE0Opa30BaHUS BBIPAKECHUH;
BBITIOJIHATE TPEOOPA30BAHMUS YHCIIOBBIX BBIPAKEHHH, COACPIKAIIMX CTENEHW C PalMOHAIBHBIM
MIOKa3aTesneM;
MCIOJIH30BaTh CBOMCTBA JIOTapu(MOB IJIsl TPeoOpazoBaHus JOrapu(MUIECKUX BBIPAKCHUH;
CBOOOJTHO OIEPHPOBATH MOHATUSMH: HPPAMOHAIBHBIC, TOKa3aTelbHBIE M JIOTapu(MHUUECKUE
YpaBHEHHS, HAXOJIUTh WX PEIICHHS C IOMOIIBIO PaBHOCHIIBHBIX IE€PEXOJO0B WIJIM OCYHIECTBIISS
IIPOBEPKY KOPHEW;
MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYecKrue (HopMyIsl Jisl IpeoOpa3oBaHUsl TPUTOHOMETPHUECKIX
BBIPAXKCHU;
CBOOOJTHO ONEpPUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpPaBHEHHE, MPHUMEHSITh HEOOXOIUMBbIE
(bopMyIIBI ISl pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;
MOJICIMPOBATh peajibHble CUTYallMH Ha SI3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS, ypaBHEHHS,
HEPaBEHCTBA TI0 YCJIOBHUIO 33/1a4M, UCCIIEI0BATh TIOCTPOCHHBIE MOJIETH C MCIIOJIb30BAaHUEM arapara
aJreOpsI.
DOyHKUUHA ¥ rpaduKku:
CBOOOJIHO OIEPUPOBATH TMOHATHAMH: (DYHKIHS, CIIOCOOBI 3afaHus (YHKIWH, B3aUMHO OOpaTHBIE
byHKIMM, KOMIO3UIUs (GYHKIUN, TpapuK (YHKIMH, BBHIOJIHATH dJIEMEHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKITHIA;
CBOOOJTHO ONEPUPOBATH MOHATUSIME: O0JIACTH OTPEICICHUS U MHOKECTBO 3HAYCHUH (DYHKIIMH, HYITH
(byHKINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;
CBOOOJTHO ONEpUPOBATh MOHATHAMH: UYETHBIE W HEYETHBIC (DYHKIMH, TEepHOAMYECKHe (YHKIINH,
MPOMEKXYTKH MOHOTOHHOCTH (DYHKIMHM, MaKCHMyMbl M MHUHUMYMBI (YHKIHMH, HauOoiblee u
HaMMEHbIIIee 3HaUeHUE (PYHKIMH Ha TIPOMEXKYTKE;



CBOOOJIHO ONEPUPOBAThH MOHATHUSMHU: CTENEHHAs (YHKIUS C HATYPaJIbHBIM M IIEIBIM IIOKa3aTeleM,
rpaduK CTereHHOW (DYHKIIMM C HATypaJbHBIM M LEJIBIM IOKa3aTeneM, TpaguK KOPHS N-0i CTETIeHU
Kak (DyHKIIMH 00OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTeleM;

ONIEpPUPOBATH TMOHATUSAMHU: JIMHEWHAs, KBaJApaTHYHAs WM JAPOOHO-IIMHEHHAs (YHKIWHU, BBITOIHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHE UX I'PaUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSMHE: TOKa3aTellbHAs U Jorapupmudeckas (yHKIMH, UX CBOWCTBA U
rpaduKu, UCIIOIB30BATh UX TPAPUKH IS PEIICHHUS yPaBHEHHIA;

CBOOOJHO  OINEPHUPOBATH  TOHATHSAMH:  TPUTOHOMETPUYECKAas  OKPY)KHOCTb,  OIpeesiCHHE
TPUTOHOMETPHUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCTOJNB30BaTh rpadukn QyHKIUH U1 MCCIEeIOBaHHS TPOIECCOB M 3aBHCHMOCTEH MpH pPELICHUU
3aad W3 JIPYTHX y4eOHBIX MPEIMETOB U pEealbHOW JKM3HU, BBIPAXKATh (POPMYIAMU 3aBUCHMOCTH
MEX]ly BeTHUYUHAMM;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OTEPUPOBATh MOHATUAMH: apu(METHUECKAst M TeOMETpHUYEecKasi Porpeccusi, 0ECKOHEYHO
yObIBaromasi reoMeTpuveckasi MpOTpeccHsi, JMHEHHBIM M AKCIOHEHIMAIbHBIN pocT, (opmyna
CJIO’KHBIX MPOLIEHTOB, HIMETH MPE/ICTABICHUE O KOHCTAHTE;

MCTIOJIB30BATh MPOTPECCUH [T PEIICHHS PEabHBIX 33/]a4 MPUKIIATHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHATHIMH: ITOCIIEA0BATEIILHOCTD, CIIOCOOBI 3a1aHuUs TIOCIIEI0BATEIHLHOCTEH,
MOHOTOHHBIE W  OTPAaHWYCHHBIC  IIOCIEAOBATEIBHOCTH, TIOHUMATh OCHOBBI  3apOXKICHUS
MaTeMaTHYEeCKOT0 aHAIN3a KaK aHAIN3a OECKOHEUYHO MAJIbIX;

CBOOOJTHO OINEPHUPOBATH MOHSATHIMHU: HETpPEPhIBHBIE (YHKIIMH, TOUYKH pa3pbiBa rpaduka (yHKIUH,
aCHMIITOTHI TpaduKa QyHKIINH;

CBOOOJIHO OIEPHUPOBATH TOHATHEM: (YHKIWS, HENpEephIBHAs Ha OTpe3Ke, NMPUMEHATh CBOWCTBA
HETPEPBIBHBIX (DYHKIIMHA TS pelIeHNs 3a7ay;

CBOOOJTHO ONEpUPOBATh NMOHATHSAMH: TepBas W BTOpas MPOU3BOAHBIE (YHKIMH, KacaTelbHas K
rpaduKky QyHKIHH;

BBIUUCIIATH TPOU3BOIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO M KOMIIO3HMIIMHU JIBYX (YHKLHWH, 3HATH
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIIUH;

MCIIOJIH30BATh TEOMETPHUYECKIH M (PU3UUECKUI CMBICIT IIPOU3BOJHOM [T PEIICHHS 3a1a4.
MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALINU HAJl MHOKECTBAMH;

UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN armapaTt JJIsl OMCAHHs PEATbHBIX MPOILIECCOB U SBJICHUH,
[IPU PEUICHNUH 33/1a4 U3 IPYTUX YUCOHBIX IPEIMETOB;

CBOOOJTHO OIEPHPOBATH MOHATUSAMH: OIpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBUE, CBOMCTBO
MaTEeMaTHYEeCKOT0 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHUS H HEPABEHCTBA.

K koniy o0ydyenus B 11 kiiacce oOydaronuiics MOMYyYUT CIEAYIONIUE MPEAMETHBIE Pe3yabTaThl 110
OTIETBHBIM TeMaM pabodeld mporpaMMmbl yueOHOTO Kypca «AnreOpa M Hadala MaTeMaTU4ecKOro
aHaIN3a»:

Yucia v BBIYUCIEHHA:

CBOOOJTHO OMEpPHPOBATh IMOHATHAMHU: HATYpaJIbHOE M IIEJI0O€ YHUCIIO, MHOXKECTBA HATYypPAIBHBIX H
LETIBIX YMCEJ, UCTIOIB30BaTh MpHU3Haku aenumocth 1eibix yucen, HOJ u HOK narypanbHbIx uncen
IUTsL pELIeHNUs 3a1a4, TPUMEHSATh anroput™ EBkimnnaa;

CBOOOJTHO OIEpPHPOBATH TOHATHEM OCTAaTKa IO MOJYJIO, 3alHChIBaTh HATypalbHbIE YHUCIA B
Pa3IMYHBIX TTO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJIHO OTIEPHPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEl,
MPEJCTABIATh KOMIUIEKCHBIE YMCIIa B alNreOpandeckoi M TPUTOHOMETPUYECKOH (opme, BBHITIOIHSITD
apu(MeTHYECKHE OTepallii C HUMU B N300pakaTh Ha KOOPIMHATHOM TIIOCKOCTH.

YpaBHeHHSs] U HEPABEHCTBA:

CBOOOJTHO OIEPHPOBATH MOHATUSMH: HPPAMOHAIBHBIC, TOKa3aTelIbHBIE M JIOTapu(pMHUUECKUE
HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C TIOMOIIBI0 PAaBHOCHUIIHHBIX TIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pelIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJTHO ONEPUPOBATH MOHSATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHSITh HEOOXOIUMBbIE
(bopMyIIBI TSI peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBATH MOHATHUSMH: CHUCTEMa M COBOKYIMHOCTh YpaBHEHHH U HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBI M CHUCTEMBI-CIEJCTBHSI, HAXOJUTh PEIICHUS CHUCTEMBI M COBOKYITHOCTEH
panMoHATBHBIX, UPPAIIMOHATIBLHBIX, TIOKA3aTENbHBIX U JOrapu(MUUECKUX YPAaBHEHHI U HEPABEHCTB;



pemarhb panroHaIbHEIE, uppanroHaIbHbIE, MOKa3aTesbHbIE, norapupMUIECcKHe "
TPUTOHOMETPHUYECKUE YPaBHEHHS U HEPABEHCTBA, COJCPIKAIIIE MOIYIIH U TApaMETPBI;

NPUMEHATh Tpaduyeckue METOABI ISl pEIIeHUs YPaBHEHHWH M HEPaBEHCTB, a TaKKe 3agad C
napameTpamu;

MOJICIMPOBATh peajibHbIe CUTYallMH Ha S3bIKE aireOpbl, COCTaBJIATH BBIPAKEHUS, ypaBHEHHS,
HEpaBEHCTBA M MX CHCTEMBI 10 YCJIOBHIO 33/a4H, HCCIEIOBATh IOCTPOCHHBIE MOJIENN C
MCIIOJIB30BaHUEM allllapaTa aireOpsl, HHTEPIPETHPOBATH MOIYYEHHBIA PE3yIIbTaT.

DOyHKkuUM ¥ rpaduku:

CTpOUTH TpaUKA KOMITO3UIMH (YHKUUH C TOMOIIBIO SJIEMEHTAPHOTO HCCIECIOBAHUS M CBOWCTB
KOMITO3HUIIMH IBYX (QYHKIIUH;

CTPOUTH TeOMETpHUYEeCcKre 00pa3bl YpaBHEHU M HEPABEHCTB Ha KOOPAWHATHOM IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUUECKUX (QYHKIIHH;

NPUMEHATHh QYHKIMH IJ11 MOJCITUPOBAHUS U MCCIICIOBAHHS PEATbHBIX MIPOIIECCOB.

Hayana maTeMaTH4eCKOro aHaJIn3a:

MCTIOJIB30BAThH MIPOU3BOJHYIO IS HCCIIEIOBaHUs (PYHKIIMHM HA MOHOTOHHOCTB M DKCTPEMYMBI;
HAXOJUTh HauOOJIbIIIee U HAUMEHbBIIIee 3HaUeHUS (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BATh MPOU3BOJHYIO Ul HAXOXKJICHHS HAWIYUIIEro PEelIeHUs B MPUKIIAIHBIX, B TOM YHCIIE
COLMAIIbHO-)KOHOMHYECKHX, 3a/adax, IS OIPEAeICHUs CKOPOCTH W YCKOpPEHHs Ipoliecca,
3aiaHHOTO (hopMyIoi miH rpadurom;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: TIEpBOOOpa3Has, ONPEACNEHHBI HMHTErpall, HaXOIUTh
NepBOOOpPa3HbIE AIEMEHTAPHBIX (DYHKIMIA U BBIYUCIATH HHTErpail o popmyne Herorona-JleriOanma;
HAXOJUTh IUIOUIA/IU THIOCKUX (UTYP B 00BEMBI TEJ ¢ IOMOIIBIO HHTETPaa;

UMETh TMpPEICTaBICHHE O MaTeMaTHYeCKOM MOJCIHPOBAHWM HAa MpPHUMEpPE COCTaBJICHUS
QG depeHIIATBHBIX YPAaBHEHHIA,

pemaTh MPUKIAJIHbIE 33a4i, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKOTO M (PU3MUYECKOTO Xapakrepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHaJIHN3a.

IT'EOMETPUS
K konmy 10 kiaacca o0yJaroniuiicss HAyIUTCS:
° CBO60[[HO OIICpHUPOBATE OCHOBHBIMU IMOHATHUAMU CTCPCOMCTPHHU IIPU PCIICHUM 3aaa4 U
IMPOBCACHUHN MATEMATHYCCKUX paCCY)KZ[GHI/II\/JI;

® IMPUMCHATH aKCUOMBI CTCPECOMETPUHN U CIICACTBUA U3 HUX ITPHU PCIICHHUN
rCOMETPUUCCKUX 3aaad;

e  KiaccuUIMPOBATH B3AUMHOE PACTIOJIOKEHUE MPSMBIX B TPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e  CcBOOOJIHO ONEPHPOBATH MOHATHIMH, CBI3aHHBIMH C YTJIAMH B IPOCTPAHCTBE: MEXKITY
IIPSAMBIMU B IIPOCTPAHCTBE, MEKIY NPSAMOU U IIJIOCKOCTBIO;

L4 CBO6OZ[HO OIICpHUPOBATH MOHATUAMHU, CBA3aHHBIMHU C MHOTOI'PaHHUKAMU

e  CcBOOOJHO pPacmo3HaBaTh OCHOBHBIE B/l MHOTOI'PAaHHHUKOB (TIpU3Ma, MUpaMu/a,
PSIMOYTOJIBHBIH Mapajuiesienune, Kyo);

L4 KJIaCCI/I(i)I/IIII/IpOBaTI) MHOTI'OI'paHHUKH, BI>I6I/Ipa$[ OCHOBaHMUA OJIA KJIaCCI/I(l)I/IKaIII/II/I;

° CBO60[[HO OICPHUPOBATH NIOHATUAMUA, CBA3AHHBIMU C CCUCHUEM MHOI'OI'PAHHUKOB
IIJIOCKOCTBIO;

®  BBINOJIHATH MAPAJUIEIBHOE, IEHTPAIILHOE M OPTOTOHAIIBHOE MMPOSKTUPOBAHUE (DUTYD
Ha IJIOCKOCTb, BBHIMOJIHATH U300pakeHus! PUTyp Ha TUIOCKOCTH;

®  CTPOUTH CEUEHUS MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJAMHU, BBIIOJIHATE (BBIHOCHBIE)
TUTOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BHII CBEpXY, COOKY, CHU3Y;

®  BBIYHCIATH IJIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, TUpamMua),
T€OMETPUYCCKHX TEJl C MPUMEHEHUEM (popmyT;



e  CBOOOJIHO ONIEPUPOBATH MOHATHIMU: CAMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIOCKOCTh CHMMETPHH (UTYPHI;

e  CBOOOJHO ONEPHPOBATH MOHSATHIMHU, COOTBETCTBYIOLIMMH BEKTOpaM M KOOPAWHATAM B
IIPOCTPAHCTBE;

L BBITIOJIHATH HGfICTBI/I?[ Haa BCKTOpaMU;

L4 peuiaTth 3aJa4r Ha JO0Ka3aTCJIbCTBO MAaTCMAaTUUCCKUX OTHOIIICHUN 1 HaX0XJICHUC
rCOMETPHUUICCKUX BCINYHH, IPUMCHAA N3BCCTHBIC MCTO/bI ITPU PCHICHUN MATEMATHYCCKUX 3a1a4
IOBBIIICHHOTO U BBICOKOI'O YPOBHA CJIOKHOCTH,

L4 INPUMCHATDb HpOCTCfIIHHG OporpaMMHBIC CPpEACTBA U SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKUX 3ada4;

®  U3BJIEKATh, MPEOOPa30BHIBATH U HHTEPIIPETUPOBATH HH(HOPMAIIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO HA YEPTEKAX U PUCYHKAX;

®  [IPUMEHSATH MMOJYYECHHBIE 3HAHUA HA PAKTUKE: CPABHUBATH U aHAJIM3UPOBATh
peanbHbIE CUTYALIMU, TPUMEHATh U3YUYECHHBIE OHATHS B IPOLIECCE MMOUCKA PEUICHUS MAaTEMATHYECKU
chOopMyIIMPOBAHHOHN TIPOOIEMBI, MOJICTHPOBATH PEATbHBIC CUTYAIIMH HA S3bIKE TEOMETPHUH, UCCIICIOBATH
MTOCTPOCHHBIE MOJICNIN C CIIOJIh30BAaHUEM I'eOMETPHUICCKUX OHITHIA U TEOPEM, allfapara ajireopsl,
pelarh NPaKTUYECKUE 3aa4M, CBSI3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEITUYNH;

®  HMETh IPEICTABICHUS 00 OCHOBHBIX ATAlaX Pa3BUTHUS T€OMETPUHU KaK COCTaBHON
gacTu (pyHITaMEHTa Pa3BUTHUS TCXHOJIOTHH.

BEPOSATHOCTb U CTATUCTUKA
K konmy 10 kiaacca o0yJaroniuiicss HAyIUTCS:

YuraTh U CTPOUTH TAOIUIIBI M THAT PAMMBL.

OmnepupoBaTh NOHATUSMH: CpeHEE apu(pMeTHIecKoe, MenaHa, HanboJIbIIee, HAaMMEHbIIIEe
3HAYEHHUE, pa3Max MacCHUBa YUCIIOBBIX JAHHBIX.

OnepupoBaTh HOHATUSAMH: CITy4aifHBIN SKCTIEPUMEHT (OIBIT) U CIIyJaifHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (3JIE€MEHTAPHBINA UCXO/) CIIy4ailHOTO OTIBITA; HAXOAUTh BEPOSITHOCTH B
OTIBITAaX C PABHOBO3MO)KHBIMH CITyYaHBIMU COOBITHSMH, HAXOAUTh U CPABHUBATH BEPOSTHOCTH
COOBITHI B M3YUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX.

Haxomuts 1 hopmymupoBaTh cOOBITHS: TIepecedeHHE U 00BETMHEHUE JAHHBIX COOBITHIA,
COOBITHE, IPOTHBOIOJIOKHOE TAHHOMY COOBITHIO; TIOJIH30BATHCS MarpaMMaMu Jitiepa u Gopmynoi
CJIOKEHMSI BEpPOSITHOCTEH MPU pelIeHUH 3a/1a4.

OnepupoBaTh NOHATUSIMH: YCIOBHAS BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH C IOMOLIbIO IIPABUIIA YMHOXKEHHUSI, C TIOMOIIIBIO JIEpeBa CIIy4ailHOTO OIIBITA.

[TpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOYKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUMN, yCIIEX U
HeyAaJda; HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCHMBIX UCTIBITAHUH JI0 TIEPBOTO YCIIeXa;
HAXOJIUTh BEPOSATHOCTH COOBITHIA B CEpUH UCIIBITAaHUN bepHyIum.

OnepupoBaTh NOHATHAMMU: Cly4yaiiHas BEIMUMHA, paclpe/iesieHne BEpOITHOCTEH, AuarpaMma
pacrpeieseHusl.



